[TPMJIOXXEHUE 4

k OITOIT !
\
\
\
\

YTBEPXJIAIO |
I[IpopekTop 1o 06pazoBaTesIbHOM

ACATCIIbBHOCTHU

AHHOTANINU PABOYUX ITPOT'PAMM JANCHUILIAH (MOZIYJIEI/I)
OCHOBHOWM MMPOD®ECCUOHAJBHOM
OBPA30BATEJBHOM ITPOI'PAMMBI
BBICIIHETI'O OBPA3OBAHMUS —
I10 HAIIPABJIEHUIO TOJITOTOBKH
06.03.01 buosorust, mpoduis ['eHeTrka
(ypoBenns GakanaBpuara),
dopma oOydeHust ouHast

Just o0ydarouguxest 2020 rojia mocTyIIeHUs

(axTyanu3upoBaHHAs PEJIAKITHSI)

Bousrorpan, 2023




OriaBjieHue

AHHOTALIUS PABOYEM [TPOI'PAMMBI JUCLUIITIUHBI « DUTTOCODUD ... 5
AHHOTALIUS PABOYEM [TPOI'PAMMBI JUCLHMIITIUHBI «ACTOPUSD ... 7
AHHOTALIUS PABOYEN ITPOI'PAMMBI JUCLUATUIMHBI « IHOCTPAHHBIN SA3bIK»................ 18
AHHOTALIUS PABOYEN ITPOI'PAMMBI JUCLUTUIMHBI « ICUXOJIOT' U U ITEJATOT'MKA» 19
AHHOTAILIUS PABOYEM [TPOI'PAMMBI JUCLMITIMHBI « JKOHOMUKAS ..o 19
AHHOTALIMS PABOYEH ITPOI'PAMMBI JUCILIUIUIMHBI « [IPABOBBIE OCHOBBI OXPAHBI
[MPUPOJBI U ITPUPOAOITOJIB3OBAHUSN ....oevviiiiiiciicic s 20
AHHOTALIUS PABOYE [TPOI' PAMMBI JUCLIMITJIMHBI « MATEMATHKA U
MATEMATUHUYECKUE METOJBI B BUOJIOITI ......cccvvviiiieciec s stee et 22
AHHOTALIUS PABOYEN ITPOI'PAMMBI JUCLATUIMHBI « IHOOPMATUKA, COBPEMEHHBIE
NHOOPMAIIMOHHBIE TEXHOJIOI MM ......cviiiiiiiiiie e 24
AHHOTALIUS PABOYEM [TPOI'PAMMBI JUCLMITTIUHBI «DUBUKAR ... 25
AHHOTALIMS PABOYEH ITPOI'PAMMBI JUCIHIUTUIMHBI « XUMUS (OBLLIAS,
HEOPTAHUYECKAS, OPTAHHUECKAS) ...cvvoviiiiiiiciiiie e 26
AHHOTALIUS PABOYEM I[TPOI'PAMMBI JUCLIMITJIMHBI «<HAYKU O 3EMIJIE (TEOJIOT' S,
T'EOI'PA®US, IIOUBOBEIEHIE) ....cciiiiiiiiiiiinie e 34
AHHOTALIUS PABOYEN ITPOIr'PAMMBI JUCLATUIMHbBI «OBLIAS BUOJIOT US> .................... 35

AHHOTALIUS PABOYEM [TPOI'PAMMBI MOV JIS JUCLUIIINHBI «<HAYKHU O
BMOJIOI'MYECKOM MHOI'OOBPA3MM (MUKPOBMOJIOI'UA, BUPYCOJIOI'MA, BOTAHUKA,
300J10I'us) MOAYJIb MUKPOBUOJIOT U, BUPYCOJIOIMS® ... 40
AHHOTALIUS PABOYEM I[TPOI'PAMMBI MOV JIS JUCLUIIINHBI «<HAYKHU O
BMOJIOI'MYECKOM MHOI'OOBPA3MM (MUKPOBMOJIOI'MA, BUPYCOJIOI'MA, BOTAHUKA,
300JIOT'USA) MOIYJID BOTAHUKAY ...ocoveiiiiiciitirie it 40
AHHOTALIMS PABOYEH ITPOI'PAMMBI MO YJIS JIUCLIMIIIMHBI «<HAYKH O
BMOJIOI'MYECKOM MHOI'OOBPA3MM (MUKPOBMOJIOTI'UA, BUPYCOJIOI'UA, BOTAHUKA,

300JIOTHST) MOJIYJIb 300JIOTHISI) ...ococevesneessiessssisesssessssessssessssesss s sssssssenese 45
AHHOTALMS PABOYEI ITPOT'PAMMBI JUCIUTUIAHBI «PU3UOJIOT U (PACTEHUIA,
’KMBOTHBIX, BLICIIAST HEPBHASI JIESITEJILHOCTD, UMMYHOJIOT VIS ... 47

AHHOTAILUS PABOYEM [TPOI'PAMMBI MOJYJIS JIMCLIUITIVMHBI « BUOJIOT sl KJIIETKU
auToJiorus, rmCTtoJiorvus, BUO®U3NKA, BUOXUMU A, MOJIEKYJISIPHAA BUOJIOI' )
MOIYIID LIUTOJIOITISDY ...t 47
AHHOTALUS PABOYEM [TPOI'PAMMBI MOYJIS JIMCLIUITIVMHBI « BUOJIOT WSl KJIETKU
auToJiorus, rmCTtoJiorvus, BUO®U3NKA, BUOXUMUN A, MOJIEKYJISIPHAA BUOJIOT UA)
MOIYIID THTICTOJTIOTTHISI® ...ttt s 49
AHHOTALIUS PABOYEM [TPOI'PAMMBI MOYJIS JIMCLIUITIVMHBI « BUOJIOT sl KJIETKUA
(UTOJIOIrnA, rmCTOoJIOTrvs, BUOOPU3NUKA, BUOXNUMUA, MOJIEKYJISIPHA S BUOJIOT'UA)
MOIYJIb BUODUBUKA ...ttt e 52
AHHOTALIUS PABOYEM [TPOI'PAMMBI MOYJIS JIMCLIUTTIVHBI « BUOJIOT sl KJIETKU
(UTOJIorys, rmCTtoJIOrvs, BUOOU3NUKA, BUOXMMUA, MOJIEKYJISIPHA S BUOJIOTI'UA)
MOIYJID BUOXHTMUSI ..ottt s 53
AHHOTALIMS PABOYEH ITPOIPAMMBI MOJIYJISL JUCLUIUIMHbI « BUOJIOT Ul KJIETKHU
(UaTOJIorys, rmCTtoJIOrvs, BUOOU3NUKA, BUOXVMUA, MOJIEKYJISIPHA S BUOJIOTI'UA)

MOAYJIb MOJIEKYJIIPHAST BUOJIOTTISD ..o 54
AHHOTALIMA PABOYEU ITPOT'PAMMBI AVMCLHUTTJIMHBI « SKOJIOI'YA U PAITMOHAJIBHOE
TIPUPOJOITOJIB3OBAHUED .......cciiiiiiiie it 56

AHHOTALUS PABOYEM [TPOI'PAMMBI JUCLIMITJIMHBI « BUOJIOT S UEJIOBEKA
(AHATOMUA, ®U3NOJIOTI'MA, OCHOBBI AHTPOITOJIOI'MA, SKOJIOIT' MYECKUE ®AKTOPHI U

3JIOPOBDBE UEJIOBEKA) ...c.veiiiiiiitiit ettt 58
AHHOTALIUS PABOYEM I[TPOI'PAMMBI JUCLMITJIMHBI «OCHOBBI BUODTUKM».................... 58
AHHOTALIUS PABOYE ITPOI'PAMMBI JUCLIUIIMHbI « BE30ITACHOCTD

KUSHEAEATETIBHOCTIIN ...ttt s 59

AHHOTALUS PABOYE [TPOI'PAMMBI MOYJIS1 JUCLIMITJIMHBI « BOJIBILION ITIPAKTUKYM
(AOTIOJTHUTEJIBHBIE PA3JAEJIBI IUTOJIOI'NH, BUO®U3NKU, BUIOXMUY,
MOJIEKYJIIPHOM BUOJIOI'M) MOAYJIb JOIIOJIHUTEJIBHBIE PA3IEJIBI LIUTOJIOI' K> ...60



AHHOTAIIMS PABOYEN ITPOI'PAMMBI MOVJIS JUCIIUIUIMHBI « BOJIBIION ITIPAKTUKYM
(AOIIOJIHUTEJIBHBIE PA3JIEJIbI LIUTOJIOI MU, BUODPU3UKM, BUOXMMUU,
MOJIEKYJISIPHOU BUOJIOI M) MOAYJIb JOTIOJIHUTEJIBHBIE PA3JIEJIbl BUO®U3UKH,
15300 0 € 7 11 1 1 OO T PR 64
AHHOTALIMS PABOYEH ITPOI'PAMMBI MOYJIA JUCLUIUIMHBI «BOJIBLION ITIPAKTUKYM
(AOINOJIHUTEJIBHBIE PA3JIEJIbI LIUTOJIOI MU, BUODPU3UKM, BUOXMMUU,
MOJIEKYJIIPHOU BUOJIOI' M) MOYJIb JOTIOJIHUTEJIBHBIE PA3JIEJIbI MOJIEKYJISIPHOM

153 (0 21 (0] 1 17 SO 64
AHHOTAILMS PABOYEN [TPOT'PAMMBI JUCLIMIUIVHBI « PU3UYECKAS KYJIbTYPA U

(0] 1 (0 ) L 1 SRR 66
AHHOTAILMS PABOYEN [TPOT'PAMMBI JUCLIMIUINHBI « PUBUUYECKAS ITOATOTOBKA
(BJIEKTHUBHDBIE MOIYJIRI) c.vviieieiieiieesiee sttt s ete ettt st snae s et ettt e staesnaeanaeestaesneesnaesneeanes 74
AHHOTALMS PABOYEN [TPOT'PAMMBI JUCLIMIUINHBI « "TEHETHUKA U DBOJIIOLIUS» ......... 76
AHHOTAILMS PABOYEN [TPOT'PAMMBI JUCLIMIINHBI «BBEJJEHME B BUOTEXHOJIOT M1I0»80
AHHOTAILMS PABOYEN [TPOT'PAMMBI JUCLIMIUINHBIL «KYJIBTYPOJIOTUSI ... 90
AHHOTAILMS PABOYEN [TPOT'PAMMBI JUCLIMIUINHBI « COLTAOTIOTHISI ..o 93
AHHOTALMS PABOYEN [TPOT'PAMMBI JUCLIMIIJIMHBI « BUOJIOT ST PASMHOXXEHU S 1

D aNC 53 7 1 N B O 95
AHHOTAILMS PABOYEN [TPOT'PAMMBI JUCLIMIUINHBI «t AHAJIUTUYECKASL XUMUS» ....... 99
AHHOTALMS PABOYEN [TIPOT'PAMMBI JUCLIUIIJIMHBI « ®PU3NYECKAS U KOJUIOUTHAS

D 10 01 55 102
AHHOTAILMS PABOYEN [TPOT'PAMMBI JUCLIMIUINHBI « CTATUCTUYECKUE METO/IbI B

|53 O ) (@) 1 1 6P 104
AHHOTALMS PABOYEN I[TIPOT'PAMMBI JUCLIUIIIMHBI « METOOJIOT I HAYYHOI'O

16 ) SO 120 5 001 20 G 1 OO 106
AHHOTALMS PABOYEN [TPOT'PAMMBI JUCLIMIUIMHBI «OCHOBBI DKOJIOTUW» .............. 106
AHHOTAILMS PABOYEN [TPOT'PAMMBI JUCLIMIUINHBI « PU3UKO-XUMUYECKUE METO/IbI
JaN S N 1 TN T 111
AHHOTALMS PABOYEN [TPOT'PAMMBI JUCLIMTUIMHBI « YKCITEPUMEHTAJIBHBIE MOJIEJIN
|25y @ ) (@) 7 1% SRR 112
AHHOTAILMS PABOYEN [TPOT'PAMMBI JUCLIMIIIMHBI « CIIELITIPAKTUKYM>.......oocoennen. 113
AHHOTALMS PABOYEN [TPOT'PAMMBI JUCLIMIUIMHBI «METO/IbI 1 OB BEKTHI
TEHETHUUECKOI'O AHAJTIMBAD ...ccco ittt ettt ettt s bt s e s sttt e s s sabae s e s sabaeaessabaessssnbaneessnbbenessnns 116
AHHOTAILMS PABOYEN [TPOT'PAMMBI JUCLIUIIAHBI « IUTOTEHETUKA>........cocvecveeen 118
AHHOTAILMS PABOYEN [TPOT'PAMMBI JUCLIMTUIMHBI «MOJIEKYJISIPHASI TEHETUKA U
TEHETUUYECKAS THIKEHEPHISIM......vvviiiiteie ettt sttt ettt e s st a e s sabae e s s saban e e s sabaenesanns 118
AHHOTAILMS PABOYEN [TPOT'PAMMBI JUCLIMIIJIMHBI « TEHETHUKA ITOITYJISILUAN» ......... 119
AHHOTAILMS PABOYEN I[TPOT'PAMMBI JUCLIMIIIMHBI « TEHETHUKA YEJIOBEKA> ............. 121
AHHOTALMS PABOYEN [TPOT'PAMMBI JUCLIMIUINHBI «KJIMHUYECKASI TEHETUKA».....123
AHHOTAILMS PABOYEN [TPOT'PAMMBI JUCLIUTUIAHBI «[TOJTATOJIOTUST ... 125

AHHOTALIMA PABO‘IEIZI [TPOI'PAMMBI IMCHUITIMHBI « OBPA3OBATEJIbHOE [IPABO» ...128
AHHOTALIA PABOYEU ITPOTPAMMBI INCLHUIUINHBI «PYCCKHUUN A3bIK U KYJIBTYPA

AHHOTALIMA PABO‘IEIZI MMPOI'PAMMbBI ANCHUITJIMHBI «[TPO®ECCUOHAJIbBHAA DTUKA»131
AHHOTALIMA PABOYEU ITPOT'PAMMBI ANCHUIUIMHBI « BBICIHASI MATEMATUKA

(TEOPUS BEPOSITHOCTII)® ..ottt ettt sttt st see st seeesee e saeaneentesneeseseeaneenees 132
AHHOTALMS PABOYEN ITPOT'PAMMBI JUCLINTIJIMHBI «BBICILIASI MATEMATUKA
(INDODOEPEHITUAJIBHBIE YPABHEHIST)® ...ccviiviiicciecteeie ettt sttt 132
AHHOTALIMSA PABOYEU [TPOI' PAMMBI JUCHUAITIJIIMHBI « X UMW HYKJIIEMHOBBIX

QL (O (0 1 0 TR 133
AHHOTAILMS PABOYEN [TPOT'PAMMBI JUCLIMTUIMHBI «tBUOMHOOPMATUKA ................ 134
AHHOTALIMSA PABOYEU [TPOI' PAMMBI JUCHUITJIIMHBI «k BUOMEXAHUKA .....cooevvvvvrennne, 136
AHHOTALIMSA PABOYEU [TPOI' PAMMBI JUCHUITJIMHBI «k BUOMETPUS» .....oocvvevvevveviecn 136
AHHOTAILMST PABOYEN [TPOT'PAMMBI JUCLIMIIMHBI « COBPEMEHHBIE ITPOBJIEMBbI
TEHOMUKH U TTIPOTEOMUKIID .......c.vvveeiitiie e seteee e sttt s sttt e s stata e s stteaessbasaessabaesessbeesessbassessassesessn 137

AHHOTALIUS PABOYEN HPOI'PAMMBI NTUCHUTUIMHBI «MOHUTOPHUHI MYTAI'EHHOI'O
SATPASHEHUSA OKPYXKAIOUIEUN CPEJIBIM .....cciiiiiiiiiiic e 137



AHHOTALIMS PABOYEN ITPOI'PAMMBI JUCIHUTUIMHBI «OHKOTEHETHKAS .........covvvenee. 138

AHHOTAIIA PABO‘IEI:/I [MPOI'PAMMBI JIUCIHUITJIMHBI « UMM YHOT'EHETUKA» ................. 139
AHHOTAIMA PABOYEU ITPOI'PAMMBI JUCHUTUIMHBI « "EHETUKA OHTOT'EHE3A»......... 140
AHHOTALIMA PABOYEU ITPOT'PAMMBI INCHUIUINHBI « PAPMAKOT'EHETUKA» ............... 141

AHHOTALIIA PABO‘{EI:/I MMPOI'PAMMBI JUCHUITJIMHBI «BO3PACTHAS ®U3NOJIOT US> .. 142
AHHOTALIA PABOYEU ITPOI'PAMMBI ANCHUITINHBI « PEITPOAYKTHBHASA ®YHKIMA

UEJTIOBEKAD ...ttt r ettt et et e et nr e e nee e s et e r e nreenne s 142
AHHOTALIMS PABOYEN ITPOI'PAMMBI JUCLIUTUIMHbI « BUOJIOT MUECKUE PUTMbI 1
CPEIIA OBUITAHISI® ....ccvviiiitiiie it e 143
AHHOTALIUS PABOYEM [TPOI'PAMMBI JUCLIMITJIMHBI «OBIIUE 3BAKOHOMEPHOCTH
AJTATITAIUUN UEJIOBEKAD .....ooiiiiiiiici et 143
AHHOTALIUS PABOYEN ITPOI'PAMMBI JUCLUTUIMHbBI « BUOXUMUS MEMBPAH U
KIIETOUHDBIX CTPYKTY PRttt 143
AHHOTALIUS PABOYEM [TPOI'PAMMBI JUCLUITIMHBI «t BUOKUHETUKAS ..., 145
AHHOTALIMS PABOYEN ITPOI'PAMMBI JUCLIUTUIMHbBI « BUOTEXHOJIOT' U B
[MTPOU3BOLACTBE AHTUBUOTHUKOB ......cciiiiiiiiiiiiiiiii s 146
AHHOTALUS PABOYE I[TPOI'PAMMBI JUCLIUITIJIMHBI « BUOTEXHOJIOT S TIOJTYUYEHW S
BEJIKOBBIX 1 BUTAMUMHHBIX I[TPEITAPATOB ....ccvviiiiieiiic et 152
AHHOTALIUS PABOYEN ITPOI'PAMMBI JUCLIUIUIMHbI « TATOBUOXUMUS (XUMUYECKAS
TTATOJIOTMS KITETKII) ...ttt 159

AHHOTALIUS PABOYEM I[TPOI'PAMMBI JUCLIMITJIMHBI «KJIETOYHA I UHXKEHEPHUS>....... 160
AHHOTALIMS PABOYEN ITPOI'PAMMBI JUCLIUIUIMHBI « DU3NYECKA S KYJIBTYPA JUJIA

JIML C OTPAHUYEHUAMUM XKUSHEAEATEJIBHOCTU U 3JJOPOBDBS» ... 162
AHHOTALIUS PABOYEM I[TPOI'PAMMBI JUCLIMITJIMHBI «<HAYUHbBI CTUJIb PEYU» ........... 162



AHHOTAIIYS PABOYEN ITPOT'PAMMBI JJUCHUIIJIUHBI « ®UJTOCODPUS»
Coneprxanuie TUCHUILIAHBI

Monyns 1. Uctopus punocodun

Bo3nukHoBenue ¢uinocodpuu. dunocodus xkak MHpPOBO33peHHE U Hayka. THUIBI MUPOBO33pEHUS M UX CBs3b C (uinocodueit. Ctpykrypa
¢dbunocodpun. TeopeTnueckas, mpaKTUdeckas u npukiaaHas ¢punocodus. Uro Takoe punocodust MEAUIIHHEIL.

Crienudrixka BOCTOYHOI'O MUPOBO33pEHUs U crocoba MbliuieHus. OcoOeHHOCTH BO3HMKHOBEHUS APEBHEBOCTOYHOH ¢umiocopun. Crneunguka
¢unocopun [pesneit Muauu. OcHoBHbIe mKOIbI [peBHeit MHaun: opTogoKcanbHble U HeOpToAoKcanbHbie. Puinocodckre 0CHOBaHUS Oyaau3ma.

Crnemuduka dunocodpun [pesnero Kurtas. OcHOBHBIE APEBHEKUTANCKHE MIKOIBI (pritocoduu: KOHPYIMAHCTBO U JA0CHU3M, JIETU3M (da-1135),
JAOCHU3M, IIKOJIA UMEH, IIKOJIa UHb-5H.

Crienuduka 3amagHoro MUPOBO33pEHUS M CIOco0a MBILIUIEHUS] aHTHYHOro mepuoja. OcoOeHHOCTH BO3HMKHOBEHMS aHTUYHOH (uinocoduu.
[Mepuomzanust antnaHOM Qrtocopun. KocMmoneHTprsm apeBHerpedeckoit ¢unocobpun m HaTypduminocodckas mpobiemaruka. PaHHerpedeckue
HIKOJIBl (pusmocouu: MOUCK IMepBOHauYana. AHTPONOJIOIMYECKHH MOBOPOT B aHTHUHOW (uiocopuu: copuctsl u Cokpar. Kiaccuueckuit nepuon
anTHaHOU rtocodun: [Tnaron u Apucrorens. 3aKaT aHTHYHOU (PHUITOCO(UU: OCHOBHBIC IITKOJIBI SJTHHO-PUMCKOTO TIEPHOA.

Crienuduka BO3HMKHOBEHHS CpPEAHEBEKOBOW Teosormueckoil ¢uiocodpun. Ilepuoamszauus cpenHeBekoBoil ¢umiocopun. Ilarpuctuka u
cxonactuka. OCHOBHBIE HJIEM U MPEACTABUTENM Iepuoja naTpucTtuku. OCHOBHbIE HAEU U MpPENCTaBUTENM Iepuoja cxosactuku. IIpoGiema
YHUBEPCAIMN: pealn3M U HOMUHAIIU3M.

Cremuduka ¢unocopun HoBoro Bpemenun. OCHOBHBIE TPEANOCHUIKM BO3HUKHOBeHHs (uiocodpun HoBoro BpemeHn. DOMIHMpu3M Kak
HarnpasjieHue HOBoBpeMeHHOH (unocoduu. @. bokoH u ero yueHue o0 uponax.

Pammmonanusm kak nampasienue ¢umocopuu Hosoro Bpemenu. P. Jlexkapt u ero yuenue o meroxae. yamusm B dunocodpun P. [lekapra:
npobjemMa COOTHOIIEHUS JTyXOBHOM M MaTepualbHOW cyOcraniuil. Monusm B ¢uiocopun b. Crnmnossl. Otuka b. CnuHosbl. Monagonorus I'.B.
Jleitbnuna.

Cencyanusm kak Hanpasienue ¢puiocopun Hosoro Bpemenu: T. ['066c, [Ix. JIokk, /. FOm. /loroBopHast TeopHst BOSHUKHOBEHHUS FOCYy1apCTBa
T. T'o66ca. Tabula rasa B punocodun [Ix. Jlokka. Arnocturusm J1. FOma.

OcHOBHBIE 0COOCHHOCTH HeMelKoW kiaccuueckor umocopuu. Kputnueckas ¢unocopus W. Kanta. IIpaktrueckas ¢unocopus M. Kanra:
npobiema karteropuyeckoro umneparupa. dunocodus «S» WU.I. Ouxre. ®Punocodus npupoasl u ¢unocopun otkpoBeHuss @. Illemiunra.
Ab6comotHbii naeanusm [.B.®. I'erensd. Aurpononorundeckuit marepuanusm JI. @eiiepbaxa.

CuHre3 maTepuanu3Ma W JTUANEKTHKU B ¢uiocopuu Mapkcuszma. Juanexktuka npupozsl. Mcropuyeckuil MaTepuaan3M: OCHOBHBIE 3Tallbl
pa3BuTHs obuiecTBa. DopMaIMOHHBIN OAX0/] K UCTOpHUECKOMY Tpoueccy. [Ipobiema oTuysxaeHus B punocohuu MapKkcusma.

[TozutuBuam. OCHOBHBIE ATambl pa3BUTHS Mo3uTHBU3MA: Kiaccuueckuit mosutuBusM (O. Kont, k. C. Mwmis, I'. Cnencep), MaxusMm
smoupuokputuim3M (3. Max u P. ABeHapuyc), nmorumdeckuii mosutuBu3M wwind Heomo3utuBusMm (P. Kapuan, M. llnuk, JI. Butrenmreiin),
nocrno3utuBusM (K. [Monnep, U. Jlakatoc, T. Kyn). Cnenuduka amepukanckoro nparmatusma (Y. Iupce, V. xelimc, k. pton).



Cnemuduka ¢uiocobun uppanroHanuzma. PanmonanusMm u uppanuoHanusM. «Dumocodus xm3um» Aprtypa lllonenrayspa u dpumpuxa
Hurie. OcHOBHBIC UeH U TIpeCTaBUTENN (hunocoduu sx3ucTeHmanmma. dunocodckue ocHoBanus Gperinuzma u Heodpeiiansma (3. Opetin, K.I.
IO#nT, D. ®pomm).

MonepHn u noctmozepH. OCHOBHBIE MOJIOKEHUS U MPEICTABUTENN MMOCTMOJIEPHUCTCKON (unocopuu. CTPYKTYpaIu3M U MOCTCTPYKTYPaTU3M
(K. JIeu-Ctpocc, P. bapt, M. ®yko u ap.). Teopus mappatuBoB XK.-®. JIuotapa. Teopusi cumyisakpoB K. boapuitspa. Meroa nekoncrpykuuu K.
Heppuna.

[lepuoau3zanusi 1 OCHOBHBIE OCOOCHHOCTH pycckoil (umocopuu. OcHOBHBIE HampaBiieHUs pycckol ¢unocopuu. Crop «3amnagHUKOB» U
«cnaBsHOQWIOB». OcHOBHBIC UaeH pycckoro kocmusMma (H. @enopos, K.O [{uonkosckwuii, B.U. Bepranckuii, A.JI. UmkeBckuii). OCHOBHBIC UIEH H
MIPEJICTaBUTENN PYCCKON peIUruo3Hoi gpumocopuu.

Monyns 2. Cucremaruueckas punocodus

[Tonsitue ObiTus B uinocopuu. OHTONOTHS Kak ydeHue o ObITuu. OCHOBHBIE TPOOJIeMbl OHTOJNOTMH. bbiTe W HeObITHE. Marepusi Kak
cyOcranius. MaTepusi ¥ NPUHLIUIBI e CTPYKTypupoBaHus. @opmbl ABmkeHUs marepun. llpoctpancTBo. Bpems. IlpoctpancTBeHHO-BpeMEHHBIE
(hopMBI OBITHSI YETIOBEKA.

KoneuHOCTh 1 GECKOHEUHOCTH JKHU3HH, MMPOOJIeMa YHUKAIBHOCTH M MHOKECTBEHHOCTH BO Beenennoii. Mnest spomonnu B pustocopum.

bucybcrannmonansHas npupoja uyeioreka. [Ipoucxoxaenue yenoseka. [Ipoucxoxaenue cosHanus. CTpykTypa co3HaHUS. SI3BIK U MBIIIJICHHE.

['Hoceonorusi. ['enesnc ¢uiocoduu mo3HaHWs. 3HAHWE KaK pe3ysibTar mo3HaHus. OCHOBHBIE TOIXOIBI K Tpoleccy mo3HaHus. OCHOBHBIC
CTYIIEHU YyBCTBEHHOI'O M pallMOHANBbHOTO nmo3HaHus. CyObeKT u 00BbeKT mo3HaHusa. UTo Takoe UCTHHA U AOCTHXHUMA JI oHA? OCHOBHBIE KOHIICTIIUU
WCTHHBI.

Hayka kak cnenuduueckas o06IacTh MO3HABATEIbHOU AEATEIbHOCTH YeJOBEKa M COLMANBHBIA MHCTHUTYT. Crnenu@uka HaAy4HOTO MO3HAHMSL.
CrpyKTypa Hay4yHOTO MO3HAaHUA. TeopeTUYecKHil 1 SMIUPUYECKUN YPOBHU HAYYHOTO 1o3HaHusA. OCHOBHBIE METO/Ibl HayyHOTro no3HaHus. CTpykTypa
HAY4YHOT'0 MO3HaHUs B MeaunnHe. Puitocockue OCHOBBI JOKa3aTeIbHON MEIUIIMHBI.

Axkcuonorus kak pazzaen ¢punocopuu. OcHOBHBIE Tpo0aeMbl akcuosioruu. Llennoctu B punocopuu u mequiune. Llennoctu u onenku. Mozaenu
COOTHOIIEHUS HAIPaBJICHHOCTH 3HaHUI U OLICHOK. [Io3HaBaTeIbHOE M OLIEHOYHOE OTHOILIEHHE YEJIOBEKA K MUDY.

Cnemuduka yenoBedeckoil aestenbHocTH. CTpykTypa nesaTeabHOCTH. CyOBeKT W OOBEKT JAesaTeNbHOCTU. KOJIEKTHBHBIA XapakTep
JeSATeNbHOCTH. EAMHCTBO MO3HAHHUS, OLICHOK, AEATEIbHOCTU B MEAULIMHE. POJIb OLIEHOK B JOKA3aTEIbHON MEIUIMHE.

AmnTponorenes. OcHOBHbBIE ATanbl aHTpornoreHesa. [lonstue «paca». OCHOBHbIE KOHIENIIMU MTPOUCXOXKACHUS YEIOBEKAa. DTHOT€HE3. DTHOC U
€ro MpHU3HAKU. DTambl KU3HU 3THOCOB. B3auMOCBSA3b COLMANbHOW M 3THHYECKOH 3Bomonuu yenoBeka. Cynpba 3THOCOB B OyaylieM. DTHOCHI U
MEAUIIMHA.

Conmorenes. Ilonstue «obmectBo». CTpyKTypa COIMyMa: OCHOBHBIE c(epbl >KM3HM OOIIecTBa. DKOHOMHMYECKass JKU3Hb OOIIeCTBa.
[Ipon3BoauTENbHBIE CUITBI U TPOU3BOICTBEHHBIE OTHOLIeHHs. ColnanbHas cTpykTypa obmiectsa. [Tonutuueckas cucrema oOuiectBa. JlyxoBHas cdepa
KHM3HH 00IIeCTBA.

Crneuunduka gunocodckoro noHuManus uctopuu. Mcropuueckoe u HeucTopuueckoe co3Hanue. @opmaiu ¥ HUBUIU3ALUH.



Yenosek kak mpeamer ¢unocodun. dunocodckas aHTPONOJOrus o yeaoBeke. HenoBek Kak MpeAMeET U3yYeHHs KOHKPETHBIX Hayk. OTingue
¢dunocodckoro moaxoaa K 4eI0BEKy OT €CTECTBEHHOHAayUHOro. CyIHOCTb 4eloBeKa. buonornyeckoe 1 conuaabHOE B YETOBEKE.

YenoBek-MHAUBUI-TUYHOCTD. JINYHOCTB U €€ cTaHOBIeHHE. CTAHOBJICHHUE JIMYHOCTH B HCTOPUU. DTaIlbl CTAHOBJICHUS JIAYHOCTU B OHTOTEHE3E.
Jlnunocts B Meauuune. [lornManue-nuanoru3mM-no00oBb. «S-Te» B xu3HH auuHOCTH. [Ipobnema auanorusma B MenuuHe. AHTPOIIOIEHTPU3M Kak
MHUPOBO33PEHUYECKUI U MeTooJ0rnuecKuil npuHuun. [Ipobiema cMbicia XKU3HU.

AHHOTALIUS PABOYEW ITPOT'PAMMBI JUCIHHUIIIUHBI <UCTOPUS»
ConeprxaHue TUCIHUILIAHBI

Monyins 1. Mcropus cTaHOBIIEHUSI MUPOBOM LIMBUIIN3ALIUN

MonynbHas equauna 1. Mcropus kak Hayka. CTpyKTypa U METOJIbl HICTOPUYECKOTO 3HAHUS.

Mecto ucropun B cucreme Hayk. lIpeamer u cTpykTypa MCTOPHUYECKOrO 3HaHMA. Teopus M METOAOJIOrHs UCTOpHYecKOod Hayku. CyIIHOCTb,
¢dopmbl 1 QyHKIIUM UCTOpUYECKOTo 3HaHus. Mcropus nctopun. 3aKkOHOMEPHOCTH PAa3BUTHSI COBPEMEHHON HaykH. MICTOpHS Kak 4yacTh OOIIEHAYYHOTO
3HaHus. Hcrtopus Poccum kak yacTb BCEMHMpPHOM HMCTOpUM, oOIlee M OCOOCHHOE B HMCTOPUYECKOM pa3BUTHH. OCHOBHBIE 3Tamlbl MHUPOBOH U
OTE€UYECTBEHHON UCTOpHOrpaduu. XapakTepucTUKa BUIOB HCTOPUUECKUX HCTOUHUKOB.

MonynbHas eqununa 2. BeeaeHue B HCTOPUIO LUBUIM3ALUH.

dopmupoBaHue Hayku o HuBmiIM3alusax. Ilonsarue u Buapl nuBnianzanuil. CtpykTypa uuBuian3auuid. PazsepTeiBaHne HMBUWIN3ALMNA BO BPEMEHHU.
Pacnpoctpanenue nuBuian3anuii B npoctpancTse. L{MBUIM3alMOHHBIN OAX0 K HCTOPUM U OyaylieMy dejaoBedecTBa. MecTo Teopuu LUBUIN3ALUN B
CUCTEME HayK.

MonynbHas equanna 3. [Ipennocsliky CTaHOBIEHUS U Pa3BUTHS YEJIOBEUECKON [IMBUIIM3ALIUH.

Ponp xocMuueckol U OMOJIOTMYECKON DBOJIIOIMM B CTAHOBJICHUHU YEJIOBEUECKOW MCTOpHH. HayuHble KOHIENIIUA BO3HUKHOBEHHS BCEJICHHOM:
KoHIenuus bonpmioro B3pbiBa. McTOpHs BOSHUKHOBEHMSI U Pa3BUTHUSA 3€MIIM, reosiorndeckue 3moxu. CoBpeMeHHbIe KOHLENIUU OHOJOTrHYeCcKOn
IBOJTIOLIMM YeJioBeka: australopitec, homo habilis, homo erectus, homo sapiens. Hogeiiue apxeosornueckue OTKPHITHUS U UX POJIb B U3MCHEHHH
B3IJISLJIOB HA MIPOMCXOKACHUE U pa3BUTHs YeJIOBEKa Kak Omojiornueckoro Bujaa. Yuenue B. BepHajckoro o B3aumocBsi3u reo -, 6uo — u Hoochep. U.
[IIx10BCKH O MEPCIIEKTUBAX PAa3BUTHS YEIOBEYECTBA.

JIMKOCTB - 31I0Xa OXOTHUKOB U coOupateneil. PazBuTie nepBoObITHOr0 00IIECTBa B 3I0XY Nal€OIUTa: OPYAMs TpyJla, COLMAIbHAS OpraHu3alus,
apeaJibl paccesienus, popmupoBanue pac. Homo sapiens B smoxy Benukoro OsneneHeHus.

MonynbHas equanna 4. [lepuo arpapHoil KyJabTypsl (BapBapcTBO).

Heonutnueckass peBomronus — NEPEXoA K arpapHOM KyJbType, MEpBBIA TEXHOJIOTMYECKHM CKA4YOK B MCTOpUHM 4enoBeuecTBa. llepexon k
3eMJIEJICNIUIO U CKOTOBOJCTBY. 3HaYEHHUE HEOIUTUUECKON PEBOITIOIMHU ISl COLUAIBHO-TTOTUTUYECKOTO Pa3BUTHUS YEIOBEYECKOT0 OOIIECTBA.



JlpeBHelIIME IMBUIM3AIIMN, 3aKOHOMEPHOCTH Pa3BUTHS M UX 3HAYCHUE JJII MUPOBOU mcTopuu. Dnoxa Hebonpmmx rocyaapcets (VI teic. 1o H.
3.). Onoxa umnepuil: Eruner, Wuaus, Kuraii. Pa3Buthe s3blueckoil penuruum B NEpUoOj APEBHEHIIMX UMBWINM3ALUMNA. OCHOBHBIE JOCTH)KEHUS
JPEBHEUIINX [TUBUIIU3ALIAM.

MonynbHas equHuLA 5. AHTUYHOCTD U €€ BIUSHUE HAa Pa3BUTUE €BPOINIEHCKON U MUPOBOM IIUBHIIM3ALIMH.

AntnysHocts. llepnommsanms ucropum npeBHed I'penuu. IlommcHOe yCTpOMCTBO IPEBHETPEUECKHX IOpPOJOB-rocynapcTB. Pacuser Hayku u
KyJIbTyphl. PUMCKasi umMnepusi: UCTOKH, (POPMHUPOBAHUE EBPONECHCKON MPaBOBOW CHUCTEMbI.  3Ha4eHHWE AHTHYHOCTH JJIS €BPONEWCKON M MHPOBOMA
LUBHIM3aLUU. Benukoe nepeceiieHne HapoIoOB U 3apOXKICHUE COBPEMEHHBIX €BPOIIEHCKUX I'OCYJapCTB.

MonynbHas equauna 6. CpeJHEBEKOBbE KaK YacTh arpapHON KyJIbTYpBI.

HcToku cpenHeBeKoBbs. AHTUUHBIN U BapBapckuil mup. [lepuoansanus cpeqHeBekoBbsi. bopbba ¢ HOpMaHHCKMMHU U apaOCKUMM 3aBOEBATEISIMU.
®opMupOBaHNE MUPOBBIX PEITUTUI U UX POJIb B 3MIOXY CPEIHEBEKOBBS. DTallbl pa3BUTHS XpUCTUAHCTBA. Mciam u Oyanu3M — o01iast XxapaKTepUCTHKA.
Mecto 1LepkBH B CpeAHEBEKOBOM oOiecTBe. Teomornyeckuil xapakrep cpenHeBekoBbs. Katonuumsm u mpasociaBue. Ponb Pumckoro Ilamer B
OO0IIIECTBEHHO-TIOJIMTHYECKOH ku3Hu EBpomnbl. KpecToBbie mOX0Abl 1 HHKBU3UIHS. 3aKOHOMEPHOCTH Pa3BUTHS TOCYJAPCTB B ATIOXY CPEIHEBEKOBDSI:
CTaHOBJICHHME M pa3BuTHE (eonanu3ma (BapBapckue rocypaapctsa, umnepus Kapna Benukoro, Cpsiennas Pumckas ummnepusi), deonanbHas
pa3apoOieHHOCTh U (POPMHUPOBAHKE OJHOHAIIMOHAIBHBIX TOCYIapcTB. Pa3BuTHE MPaBOBBIX OTHOUICHUH B SMOXY CPEAHEBEKOBBS. THIBI (eoaaTbHBIX
MOHapxuil: paHHedeosnanbHas MOHApPXUs, COCIOBHO-IIPEJICTaBUTENbHAsA, a0coiaroTHas MoHapxus. CouManbHas CTPYKTypa oOIIecTBa B 3IOXY
¢deonanusma. JlenHo-BaccanbHble OTHOMIEHH. Poib TOpoioB B cpeqHeBekoBoi EBporie, pazsutie pemecia U TOproeian. OCHOBHBIE TOPTOBBIE MyTH.
Buzanrtus. Pepopmbl Koncrantuna u poxxaenue npaBociaBus. OcoO0eHHOCTH pa3Butus ¢peoganuzma B Buzanrtuiickoit umnepun. Kogekc FOctununana.
Bbopn0a ¢ Typeuxum 3aBoeBanuem. {unactus [laneonoros. Kpymenne Busanruiickoit umnepuu.

Mopyns 2. Uctopudeckoe pa3BUTHE POCCUIMCKON U eBporercKoii nuBmim3anuu: oomee u ocooennoe (IX-XXI BB.)

Monynsnas eaununa 1. Kuesckas Pycs. Obpa3oBanue u pa3ButHe ApeBHepycckoro rocyaapcrsa (IX - nau. XIIB).

OObpazoBaHue U pa3BUTHE IPEBHEPYCCKOro rocyaapcrsa. BocTounsle ciaBsiHe B IpeBHOCTHU. [IpenochlIku BO3HUKHOBEHUS TOCYTapPCTBEHHOCTH Y
cnaBsH VI-1X BB. «IloBecTb BpeMEHHBIX J€T» — BakKHeHIINi nctounuk ucropun Kuesckoit Pycu. [1nemenHble coro3bl BOCTOUHBIX ciaBsiH VI-1XBB.
Paccenenne m cocemu cnaBsH: Bomxckas bynrapus, Xazapus, koueBble HapoAsl. [IpuponHO-KIMMAaTHYECKUE YCIOBHS M HX BIUSHHE HaA
OOIIIECTBEHHBIM CTpPOil BOCTOYHBIX CilaBsH. OCHOBHBIE XO3SWCTBEHHbIE 3aHATHUSA: 3€MIIEJIeNIUe, CKOTOBOJICTBO, DPHIOOJIOBCTBO, OOPTHUYECTBO,
MPOMBICIBL. SI3blueckue npezacraBineHus. Pacnan ponoBeix oTHoueHuil. Pa3Butue pemecna u nosiBieHue ropoos. ColalibHble TPYMIbl: KHA3bS,
IPYKUHHUKH, )xpelbl. Pazsutue Toprosiu. «IlyTs u3 Bapsr B rpeku», Benukunii Boikckuii Iy Ts.

Dranbl CTAaHOBJIEHUS FOCYAapCTBEHHOCTH: OT IUIEMEHHBIX COH030B K paHHedeomanbHOM MoHapxuu. HopmaHHCKas M aHTMHOPMaHHCKasi TEOPHUHU.
OcobeHHoCcTH colalibHO-NoUTHYecKoro pa3sutust Kuesckoii Pycu. Kusbkeckas BnacTe u conuanbHast cTpykrypa. ['opoga u ux pons. Buyrpennsas u
BHEUIHSS TOJUTHKA MepBbIX kueBckux kHs3el (Oner, Urops, Onbra, CBATOCHAB): «IOJIOIEY», peopMbl KHsDKHBI ONbri, oxoasl Ha BuzanTuto.

[IpunsTHE XpUCTHAHCTBa B MpaBociaBHOM (opme. [Ipuumubl u 3HayeHue kpemenus Pycu. Baagumup | Cesroii. [Ipobiaemsr BbiOopa enuHON
rocyapcTBeHHON penuru. OpraHuzanys pycCKOM HEPKBH U €€ poJib B )KnU3HU Kuesckoil Pycu.



ApocnaB Mynpeiif 1 €ro poib B pycckoil mctopuu. «Pycckas mpaBnma» - CBOJ 3aKOHOB M HMCTOPHUYECKHMU MCTOYHUK. [lyTn dopmupoBaHus
BOTYMHBI. OOIIMHA U €€ POJIb B COLMAIIbHO-OKOHOMHUYECKOM pa3BuTuu. Hacenenue ¢eomanbHON BOTYMHBI IO «PyccKoil mpaBne»: THyH, OTHUILAHHE,
CeNIbCKUH U paTailHblil crapocTsl. KaTeropuu 3aBUCMMOro HacejaeHUs: psAAOBUYH, 3aKyIbl, Yessab. CMepibl — OCHOBHAs Ipymnma HaceneHuss KueBckoi
Pycu. Xosoncrso.

Biagumup Monomax 1 Hadasio 60ps0bI ¢ heogaibHOM pa3apodsieHHOCThI0. «[loydenne ceiHOBBsIMY» Brnagumupa Monomaxa. Kasokeckuii cbes3s B
Jlrobeue. YcraB Bnanumupa Monomaxa.

MonynbsHas eqununa 2. deoganpHas pa3apoOseHHOCTh Ha Pycu n 6opr0a ¢ Tarapo-moHronbckum urom (XI1-XIVes).

[TpennochIKu MOMUTHIECKOH pa3apobienHocTH. PazButue eomanbHOro 3emMieBnagenus u ropoaos. Kuskeckast BmacTb U O0sIpCTBO.

Ocob6ennoctu pasputus pycckux 3emens B XII-XIII BB. Bragumupo-Cy3manbckoe KHSKECTBO: KH3b, «IABOpsHE», Bede. IO0pwuit Jonropykwii,
Amnppeit boromo0Ockuii, BeeBonon Ill. HoBroponckas Oosipckasi pecryOnuka: Bede Kak OCHOBA TOJIMTUYECKOH CTPYKTYpbl. BbpiOopHBIE nuia:
MIOCAJHUK, THICALKUHN, KHA3b, apxuenuckorn. OcoOeHHOCTH MoJjokeHHus KHsA3s B Benukom Hosropone. [Manmuiko-BosblHCKOe KHSKECTBO: KHS3b,
nocazckoe Hacenenue: (SAApocnaB Ocmomeicit, Poman McrucnaBosuy, Januwn [Manunkuit),

OO0pa3oBaHue MOHIOJbCKOro rocyaapcTa. YuHrucxad. CBs3b COLMANBHO-3KOHOMUYECKUX U MOJIMTHYECKUX CTPYKTYP MOHI'OJIbCKOTO OOLIeCTBa.
3aBoeBaHuss YwuHrucxana. [lepBoe CTOJKHOBEHHE PYCCKMX M MOHIOJO-TaTapcKUX BoOWcK — OutBa Ha peke Kanka. Iloxoner batbis Ha Pyceh.
O6pazoBanue «3omotoit Opasl» . CucteMa ynpaBJieHHs 3aBOCBAHHBIMU 3EMIISIMH.

bopnba HoBropoaa ¢ psinapckumu opaeHamu. Anekcanip Hesckuii u «Jlenosoe nmodouiue».

bopbba pycckux KHSKECTB NMPOTUB MOHIrojio-Tatapckoro ura. IIpeanoceuiku mporecca o0beIMHEHHs PyCCKUX 3eMelb. Bo3BbiieHrne MOCKBBI.
Bopr6a 3a monutHueckoe JIUIEpCTBO B ceBepo-BocToUHOM Pycu. MockoBckoe u TBepckoe kHsbkecTBa. [lomuTuka MmockoBckux kusizen. MBan Kanura.
Hmutpuii Jlonckoit. Cepruit Pajonexxckuii 1 posb NpaBoCIaBHOM LIEPKBU B 0ObEIUHEHUN PYCCKUX 3eMelb. KymnkoBckas OUTBa U ee UCTOpUYECKOe
3HAuYEHUE.

MonynsHas eaununa 3. O6pazoBanue U ykpemieHue Poccuiickoro neHTpanuzoBaHHoro rocynapersa (XV-XVI Bg).

[IpuunHbl 00pa3oBaHUs €IUHBIX HAMOHAJIBHBIX rocyaapcTB. OcoOeHHOCTH 00pazoBaHusl poccuiickoro rocynapcrsa. deonanbHas BoliHA U ee
3Ha4YeHue i mpolecca o0benuHeHus pycckux 3emens. MBan |1, Ctosnue Ha pexe Yrpe. CBepxeHue OpAbIHCKOro ura. ['ocy1apcTBO M LIEPKOBb.
«Cynebnuk 1497 roma». «MockBa — Tperuit Pum». Bacumuit Ill. 3aBepuieHne nmoauTHueckoro oObEAMHEHUS PYCCKHUX 3€Mellb BOKPYT MOCKBBI.
Co3naHue IEHTPATM30BAHHOIO ammnapara ympasieHus. YcuieHus BiaacTh MockoBckux Benukux kHszed, «bospckas [lyma», MecTHHYECTBO.
Bosipckoe, 11epkOBHOE U TOMECTHOE 3eMJIEBIIAICHNUS.

ObocTpeHue colnanbHbIX MPOTHBOpeunii U 60prOa 3a BiaacTk B 30-e roasl XVI Beka. Enena I'munckas. bospckoe npasienne. MBan 1Y I'po3HbIi.
N3b6pannas Pama. Pedopmer MBana I'po3noro u ¢dopmupoBaHre COCIOBHO-TIPEACTABUTEILHON MOHapxuu Poccuu. 3eMckue coOopbl, MpUKa3zHas
cucrema ynpasinenusi. Cyae6nuk 1550 roma. Otmena kopmienuid. Crornas. «Ilonoxkenue o ciyx6e». JIuBoHckas BoliHa. ONpUYHMHA: NPUYUHBI,
CYILIIHOCTb, MeTObL, TocaeacTBus. A. Kypockuit. Kononuszamnus okpanH: MmaccoBoe 0€rcTBO KpecThsiH, KazauecTBo. Hauano yTBepKAeHHs] KpEeTIOCTHOTO
npasa B KoH1le XV Beka.

Monynenas enunuia 4. Poccust 8 XVII Beke.



CMyTHOE BpeMsi: TUHACTUYECKHM, COIMATbHBIN 1 HAITMOHAIbHBIA KpU3UChl. Poccus HakanyHe cmyThl. bopuc ['ogyHoB. OG0CTpeHHE COUATbHBIX,
JUHACTUUYECKUX U MEeXAyHapoaHbIX npotuBopeunid. ['omox 1601-1603 romnos u Hauano Cmytsl. Jhxkeamutpuit |. Boccranue B Mockse B mae 1606
rona. [IpaBnenue Bacumus Illyiickoro. Boccranune U. bonoraukosa. Jhxeamutpuii 1. Tymunckuit nareps. BmemarensctBo B pycckue nena llsenun
u peun Ilocmomutoit. Cemubosipmuna. boprba ¢ mHO3eMHBIMU 3axBaTunkamu. IlepBoe u BTOpoe omomuenue. K. Munumn u Iloxapckuit U.
OcBo6oxaenne Mocksbl. JInkBumanus mocneAcTBUNR CMyTHI.

3emckuit Cobop 1613 roma. Bouapenne PomanoBeix. [latpuapx ®dunaper m Muxaun PomanoB. Anekceit Muxaiinosuu. [lagenne 3HadueHHs
3eMcKux cobopoB. M3menenust posn bosipckoii J{lymbl. CoBepiiieHcTBOBaHHE MpUKa3HOU cucteMbl. CobopHOoe yioxkenne 1649 r — kozaekce heoaanbHOM
Poccun, ropunnyeckoe 3akperuieHHe KPEermoCTHOTO MpaBa M COCIOBHBIX (pyHKmmii. DkoHOMHKa Poccum Bo Bropoit monoBuHe XVII Beka. Pa3surtue
KpPEMOCTHOTO IMIpaBa M TOBapHO-JCHEXKHBIX OTHOIIEHUH. Popma ¢eonanbHOH peHThl. bapumna. MenkoToBapHOE MPOU3ZBOJICTBO M POCT
OOIIECTBEHHOTO pa3zeneHus TpyAa. Bo3HUKHOBeHHE MepBhIX MaHydakTyp. Hauano ¢popmupoBanHus BCEpOCCUIHCKOTO PHIHKA, SPMapKU.

KpecThsinckas BoitHa nox npeaBoautenbetBoM C. Pazuna. [IpudnHbl, cOCTaB yYaCTHHKOB, TPEOOBAaHUSI BOCCTABIIUX.

LlepKOBHBIN PACKOJI, €TO COLUATBHO-TIOIMTHYECKAS CYIIHOCTh U mociieAcTBUs. OcCOOEHHOCTH POCCHUIICKOTO CaMOIePKaBHsI.

MonynbHas equauia 5. Ha mytu k npomsinenHon nuBuin3anun. EBpona B XV — XVIII Bekax. [1epBast mpombliieHHAs PEBOTIOIHS.

3apoxieHue MPOMBINUICHHOW MUBMWIM3anuu. Benkue reorpaduyeckne OTKPHITUS U X POJIb B TEHE3UCE KanuTaan3Ma. Vi3sMeHeHHs B COIManbHO-
SKOHOMHMYECKOM Pa3BUTHUHU E€BPONEIHCKUX CTpaH ArpapHble peBoioluud. «OropakvuBaHue» B AHIIIMU. 3aBepilieHue (OPMHUPOBAHUS HAIIMOHAIbHBIX
pBIHKOB. Pa3BuTue MUpPOBOro phlHKa M Hayaja Ipolecca MEXIyHapOJHOIo pasjieieHus Tpynaa. Poct manydakrypHoro npousBojactsa. Passutue
pemecna. Bo3poxaeHue W TymMaHU3M — pa3BUTHE Oypikya3Hoil uaeonoruu. Pedopmarmus u ee ponb. M. Jlorep. KanbBun. PazButue Hayku u
nzooperatenbetBa B XVI-XVII Bekax. M3o0perenue kuuronedaranus. «EcrectBenHas ¢unocodpus» bakona. Nammneit, Hetoton, JIunnel, [apeii,
l'unnep. «Bek IIpocBemenus». HauanpHble cTaauu pa3BUTHs KanuTajin3Ma: MepBOHAYAIbHOE HAKOIUICHUE KamuTajaa, MaHy(pakTypHBIA KaUTaIN3M.
Arpapnas peomouus XV-XVI Bekos. Pazsutue Hayku u texuuku B XVII — nepsoii nonosune XVIII Beka. VMI3MeHeHne couuanbHOM CTPYKTYpHI
o01ecTBa, MpeAnposeTapuar U npendypkyasus. DTanbl pa3BUTHs NPOMBIIUIEHHOW peBostonuu. [lapoBas mammuna J[x. Yarta u ee BHeApeHHE B
TEKCTUJIbHOW MPOMBIIIJIEHHOCTH U TpaHcnopTe. CkilaJplBaHNE HAMOHAJIBHBIX CETEH KeJe3HbIX JOPOT KaK UTOT U OCHOBA MH/IyCTpUATHU3AIIH.

MonynbHas equanna 6. CounanbHble U MOJIUTHYECKUE TIOCIIEICTBUS IEPBON IPOMBILIEHHON PEBOIIOIUH.

Bypxya3Hbie peBostonMu MepBoil BoJHBI («mpu (eomanuzMe 3a Kanutanusm»). Hunepnannackas u AHriumiickas OypiKya3Hble PEBOJIIOLUU —
nepBas npoba cun  Oypxkyasun. Bemmkas dpanily3ckas peBONIONUS: MPUYHMHBI, LIETH, X0, UTOTU. «Jlekiapamus mpaB 4yeloBeKa W TpakJaHUHA».
Boiina CHIA 3a He3aBucumocTh. «buiib o mpaBax». YTBepkaeHHE HOBBIX (POPM IrOCyIapCTBEHHOI'O YIPaBJICHUS: KOHCTUTYIIMOHHAs MOHapXus,
npe3uJieHTcKas pecnyonuka. JInbepanusm Kak HOBOE MOJIUTHYECKOE TEUEHHE.

Bypxya3Hble peBOJIIOLIMM BTOPOW BOJHBI («IIpU KalHUTaIU3ME 3a KamUTalu3M»). Beixon Ha apeHy nonutuyeckoil O0opbObl pabouero kiacca.
Mapkeusm u «Coro3 KOMMYHHCTOB». ColualibHble IOCHEACTBUS IMPOMBIIUIEHHOTO IepeBopoTa. Jlemorpaduueckuid B3pbIB. YpOaHM3alusi Kak
CIIEICTBHE MPOMBINIIEHHOTO pocTa. OKOHYaTenbHOEe O(OpMIIEHHE KIJIACCOB MPOMBIIUIEHHOTO KamuTaiu3Mma: OypiKya3suu M TMpoJsieTapuara U HX
nonutuyecknx mnaptuid. KoncepBatuzm u nmbepanu3m. KynbTypHble MOCHEACTBUS: JUKBUIALMS O€3rpaMOTHOCTH, TPHHATHE 3aKOHOB 00
o0s13aTeTbHOM HadalbHOM o0Opa3zoBaHuu. Pa3BuTtue Bbiciiero oOpazoBaHus. POMaHTH3M W peaqu3M B XYAOXKECTBEHHOW KyJIbType OypiKya3HOTO
obmmecTBa. Ocobast poib TUTEpaTyphl B KyabType XX Beka



MonynwsHas eqununa 7. Onoxa [lerpoBckux pedopm. Ocobernnoctu Poccuiickoit monepauzanuu B XVIII Beke.

«PeBomonus cBepxy» B Poccuu. bopr0a 3a Bnacte B koHie XVII Bexa: Hapeimkuasl 1 Munocnasckue, napesia Codws. Iletp | — uenoBek u
nonuThk. FOHOCTE [lerpa: «Bennkoe nocoabcTBO.

OObexTuBHasE HeoOXonuMocTh pedopMm. Boemmnsss monutuka. AzoBckue moxonsl. CeBepHas BoitHa: Hapsa, [lonraBa, Humraackuii mwmp.
OcnoBanue Cankr-IlerepOypra. CoruanpHo-3koHOMUYeckue npeodpazoanus B | verBeptu XVIII Bexa. Heo6xoaumMocTh BbIX0Aa K MOPIO U TPUYHHBI
BHYTpPEHHUX IpeoOpa3oBanuii. Co3gaHue HOBBIX OTpaciieil MPOMBIIUIEHHOCTH U CENBCKOTo Xo3sicTBa. PedopMbl rocyqapcTBEHHOrO ammapaTta u
yopasnenusi. Cenar, CuUHOJ, KOJUIETWH, MOJULHUA, (UCKAIBl U MPOKYpPOpHL. YCTaHOBIIEHHWE OIOPOKPATHYECKOW CHCTEMbI yHpaBieHHUS. YKa3 o
ennHoHacnenuu. IlepecTpoiika MECTHBIX OpraHoB YyhpaBieHHUs. YTBepkaeHue abcomotusma. Cozganme Poccuiickoil ummepun. Yka3 o
npecTtojioHacnenuu. ['ocyaapcTBeHHOE peryaupoBaHUe 3KOHOMMKHU: bepr-kosuierus, ycraBbl-perjiaMeHThl, Ka3€HHbIE 3aKas3bl, MOAPsA, OTKyH. Poct
gyrcna manygaktyp. Tamoxkenuberii tapud. [Iporexnmonmsm u mepkantunusM. [lenexnas pedopma. Hamoru. IlogymHas momats. PerymspHoe
rocynapctBo Ilerpa |. 'unbauu, nexa.

ConuanibHas OJIMTUKA IO OTHOUIEHUIO K KPECThsIHAM U JBOpsiHaM. « Tabenb o paHrax».

Pedopmbl oOpazoBanus u mpocBelieHus. «Yuenas apyxuna» [lerpa. Kyncrtkamepa. «KOHOCTH uecTHOE 3epriaioy.

Wroru, npotuBopeunst u 3HaueHue pegopm. Cranosienne Poccuiickoit mmmepun. Mecto Poccun cpein eBponeiickux rocy1apcrs.

Monynbnas equnuina 8. Poccus nocne Ilerpa. «IlpocBemennsiit abcomotusm» B Poccun. O6mectBeHHo-nonuTuyeckas mpiciab Poccuu XVIII
BEKa.

[TpuurHBI JBOPLIOBBIX MEPEBOPOTOB. PedhopMbl rocyapcTBEHHOrO amnmapara B nepuo npasieHnus HacieqHukoB llerpa |. Exarepuna I. Iletp I,
AnHa MoanoBHa. Bepxosnbiii Taitubiii CoBeT. «Konauuuny». Kabuner munuctpos. «buponoBuina». Kannenspus TaiHbIX el

EnuzaBera IlerpoBHa — mombeMm poccuiickoi KynbTypbl. BoccranoBnenune Cenara. Kondepenmus npu Bboicouaiimem asope. CouuanbHas
nonutuka. Pacmmmpenue mpaB W npuBwieruil ApopsHcTBa. OTMeHa enuHoHacnenus. Co3llaHue NUIAXETCKUX KOPIYyCOB. YKa3 O BHUHOKYPEHHH.
Opranuzanus ABOpsIHCKOTO OaHka. PacmmpeHue ABOpSIHCKOTO 3emileBiajeHus. Pazgaua 3aBoJOB B YacTHble pyKd. MaHH(ecT O BOJIBHOCTH
NBOpSIHCTBA. JlanbHeillee orpaHiyeHe MpaB KPeCThsiH. YKa3 0 «BEUHOOTJAHHBIX». YKa3 O MpPaBe CChIIKU KpecThsiH B CHOUPE.

«IIpocBemienHblii  abcomoTu3M» M rocynapctBeHHble pedopmbl Exatepunst Il Xapaktep M HampaBieHHOCTb pedopM. VYKperieHue
CYLIECTBYIOILIETO CTPOs: IEHTpalIM3als TrocylapcTBa M MOJEPHHM3ALMs PA3IMYHBIX CTOPOH >KHU3HM OOIIECTBA. 3aKOHOJATENbCTBO IEPBBIX JIET
napctBoBaHus. CeKyssipu3alus LEPKOBHBIX MMYILECTB. YHH(UKaIMs yrpaBieHHs. «YdpexaeHue ryoepuuii Poccuiickoit ummnepun». JlokTpuna
€CTECTBEHHOI0 npaBa. JIMKBHUIAIMS OCTAaTKOB YKPaWHCKOM aBTOHOMHUH. YJokeHHas Komuccus. BoibHoe skoHOMuueckoe obmiectBo. Co3naHue
cuctembl oopazoBanus. E.JlamkoBa u Poccuiickas Axkagemus Hayk. PocT aHTHKpenocTHUYECKUX HacTpoeHui, HoBukoB u Paauiies.

VYcunenune ¢eonanbHO-KPENOCTHUYECKUX OTHomeHuH. Yka3sl 1763, 1765 u 1767 rogos. llepBble cHMMNTOMBI KpH3uCa KpPENOCTHUYECTBA.
Mecsunna. OtxoaHuyectBo. J[BopsHckue MaHy(akTypbl. OTKa3 OT CUCTEMbl MOHOIIOJIMN B MPOMBIIUIEHHOCTH U TOproBiu. [loompenre npoMbICIoB.
VYka3 o cBOOOJHOM 3aBEIEHUMU IPOMBIIUIEHHBIX mNpeAnpuatuil. «Kamurtanucteie» KpecTbsiHe. BO3HMKHOBEHHE KaNMTAJUCTHUYECKOTrO YKIIaja.
BryTpeHHs 1 BHENIHAA TOProsilst. PUHAHCHL. YKPEMJIEHUE COCIIOBHOTO cTposl. «KamoBaHHast rpaMOTay JBOPSHCTBY U T'OPOJIaM.

Ocobennoctu coruanbHO 00pb0ObI B Poccun. KpecTrsinckas BoitHa o nipeaBoautensctBoM E. [Tyradena.



Pemienue HanuMoHanbHBIX 33724 U UMIEPCKHE ycTpemieHus. Pyccko-Typenkas BoiiHa u benrpaackuii moroBop. BosBpamienue AzoBa. Pyccko-
Typeukue BoiHbl BTopoil nonoBunbl XVIIIB. Krouyk-Kaiinapmxuiickuii u Slcckuit noroopsl. Ilpucoennnenne KpeiMa u yctaHoBII€HHE IPOTEKTOpaTa
Hag Bocrounoii ['py3ueii. Bo3BpanieHue yKpanHCKUX U 0es1opycckux 3emenb. Paznensr [loapimm. YkpernieHue no3uiuid Ha eBponeicKOM KOHTUHEHTE.
Cemuiernsist BoitHa. bopr6a ¢ peBomonnonnoit @pannueit. [loxoasr @.@. Ymakosa u A.B. CyBoposa.

MonynbsHas eqununa 9. [IpaButenbcTBeHHBIN Jarepb Poccun B mepBoii monoBuHe X1X Beke.

Buytpennss u BHemHaa nonutuka Poccun 1801-1825rr. [TombiTku pedopMupoBaHus MOTUTHUECKON CUCTEMBI ITpu Anekcanpe 1. Jlubepanbabie
npeoOpa3zoBanus Hadana XIX Beka. Hermacueiii komuter, ero cocraB. Munucrtepckas pedopma. Pedopmbr Cenara. KpectesHckuii Bonpoc: «Yka3 o
BOJIbHBIX Xxsiebomnammaxy. Ilnan rocygapcrBennsix npeodpazoBanuii H.H. Criepanckoro. HoBocunbiies H.H. u Mopnsunos C.A.

VYyactue Poccum B aHTH(paHIly3CKOW KOAIWIMH. THIB3UTCKUNW NOTOBOp. 3HaueHue modeapl Poccum B OteuyecTBeHHOW BoiiHe 1812 T.
3arpanuunbie noxoas! 1813 —1814 ronos. Benckuii konrpecc u ero pemenus. O6pazoBanue «CasimenHoro Coro3ay.

Kontppedopmer Huxonas 1. «Teopust oduuuanbHON HapoAHOCTW» U IMOJUTHKA CaMOJEp)KaBHUsA. YKpEIUIEHHE CaMOep:KaBHOM BiacTu.
JlanpHelmasi neHTpanu3anus, OpOKpaTH3alMs W BOSHHU3AIMs rocynapcTBeHHoro ammapara «CoOCTBEHHAss €ro MMIEpaTOPCKOrO0 BETHMYECTBA
kanuessapus» u ee |1l ornenenune. A.X. benkennopd. Konupukuus. M.M. Cnepanckuil. KpecTbssHCKUI BONPOC B MPABUTEIbCTBEHHONW KOMHUCCHH.
PedopmupoBanne rocyiapcTBEHHBIX KPECThsIH. YKa3 «00 00s3aHHBIX KpecThsiHax». VHBeHTapu3annoHHas pepopma. KpecThsHCKHI BOIIPOC: ATAITBI
pemienus. [lepBbie moACTYIBI K OTMEHE KpernocTHoro npaBa. Pegopmsl JI.A. Ileposckoro u I1.J]. Kucenesa.

Monynbnas eqununa 10. Poccun Bo BTopoii nonosune X1X Beke.

ITonrotoBka M mpoBeaeHue KpecTbsiHCKOW pedopmbl 1861 roga. CouualibHO-3KOHOMHUYECKHE M TMOJIMTHYECKHE MPEANOCHUIKH pedOpMBI.
Cexpetnbiii komuteT. ['yoepHckre koMuTeThl. [ naBubIid komuteT. Penakunonnsie komuccun. «llonoxxenue 19 ¢espans 1861 r». C.C. Jlanckoit. H.A.
Mumtotun S1.1. PocroBues. JInuHoe ocBOOOXeHHE KpecThsiH. IIpeBpaleHne ux B HEMOJHONPABHOE COCIOBUE CelbCKUX oObIBaTeneil. Hanenenue
3emiieil. MHCTUTYT MupoBbIX nocpenHukoB. Otpesku. YUepecnonocuua. BeikynHasa caenka. BpemeHnHooOs3aHHOE cocTosiHME KpecThbsiH. Pedopma B
yJIeIbHOM U TOCYAapCTBEHHOM JiepeBHe. 3HaUeHUE KPECThIHCKON pedOpMBI.

Pedopmsbr 60-70—x romos XX Beka. ConnaabHO-DKOHOMUYECKHE U TTOTUTHYECKHE MPeNnochUTkh pedopm. 3emckas pedopma. 3eMckue coOpaHus
n ynpasbl. ['oponoBoe monoxenue. ['oponckue nymsl u ynpasbl. PazButne meaunussl B Poccum u 3eMckas MeauuuHa. 3€MCTBO M 3apOXKIECHHE
poccuiickoro nudepanusma.

Cynebnas pedopma. beccocnoBHblil cyn. MHCTUTYTHI NPUCSKHBIX 3acenaTeneil, MPUCSKHBIX MOBEPEHHBIX, CyAeOHbIX cienoBarenei. [lpuniun
HecMensiemoctu cyzeil. CyneOnas manata. OkpykHou cya. MupoBoii cy.

Boennas pedopma. OTMeHa TelecHbIX HakazaHuil. Peopranusanus cucteMbl BOGHHOro ympasieHHs. BceoOmias BoMHCKass MOBUHHOCTh. CpoKu
ciyxO0b1. [lepeBoopyxkeHUE pycCKO apMHH.

Pedopma obpazoBanus. YcraB 1864 roma «IlonokeHue o HadadbHBIX HApOAHBIX yuwiuinax». OOInee M crenuanbHOE BhICIIEe 0Opa3oBaHUE.
VYHusepcurerckuii ycraB. HoBoBBeaeHust B 00s1acT PUHAHCOBOM CUCTEMBI.

«Iuxrarypa cepaua» M.T. Jlopuc-MenukoBa. Camozep:kaBue 1 3aMCKUH JINOepaIu3M.

OOmecTBeHHO — monuTHYeckoe JBrkeHne 50-70-X rr. PeBoimonronHbIe 1eMOKpaThl. [1obeM KPecThIHCKOTO U OOMIECTBEHHOTO IBIKEHUS 60-X
ronoB. Mcroku «pycckoro kommynusmay. H.I'. UepHbimesckuii. «Benukopyce». «3noxa npokyiaManuiny. «3emis u Bois» 60-x rogos. Kpyxku H.A.



Nmytuna u M.byramesuu-IletpameBckoro. Tpu Tedenuss B poccuiickom Hapoanudectse: JlaBpoB II., TkauweB II., bakynun M. HeuwaeB u
HeJaeBIINHA. «XOXKACHHE B HAPOI». «3emirst U BoJs» 70-X ToAoB U ee nporpamma. «Hapoanas Boss» u «UepHblit iepenen». YOuiictBo Asekcanapa
I1. Kpax peBomonnonHoro Hapogauuectsa. Pycckue B | UuTepHanuonaie.

3Ha4YeHne «BEIUKUX pedhopmm».

Oxonomuka nopedopmennoit Poccun. Cenbckoe xo3siicTBO. [IpombinuierHocTh. Tpancnopt. Pabouunii kjacc, ero MaTepualibHOEC U MPAaBOBOE
noyioxkeHue. Pycckas Oypikyasus. Itoru skoHomuueckoro pazputusi Poccun k Hauamy XX B.

Buemnsas nomutuka Poccun. Poccuss m EBpona mocne maprkckoro mupHoro goroopa 1856 r. Pyccko-typenkas BoidHa 1877-1878 rr.
Kononuzaropckas nmonutuka napusma Ha Kaskaze u B Cpeaneit Azuu.

Anekcannp |l — maps «muporBopery. Konrppedhopmsr. O6pa3zoBanue BoeHHBIX 0710K0B B EBpore.

MonynbHas equauna 11. Bropas mpoMbllIeHHAs] pEBOJIIOLIMS: 3Tallbl, IOCIEACTBUS, UTOTH.

N300perenusi, ”3BMEHUBIINE MHUP: SJIEKTPUYECTBO U CTPOUTEIHCTBO AJIEKTPOCTAHIIMN, HOBbIE UCTOYHUKU SHEPTUU, paauo, TenedoH, tenerpad,
Hayajio aBTOMOOWJIM- CTpOeHus, KoHBelep. PazBurue npomsinuieHHoM nuBminzanuu B EBpone u CeBepHoit Amepuku. Onoxa Meiasu B SnoHuu.
Berynnenne kanutanu3ma B HOBYIO CTaJuIO0 CBOEro pa3BuTUsA. OCHOBHBIE YE€pPThl MOHOIIOJIMCTHYECKOTO KamuTaau3ma. MHUpOBblE 3KOHOMHYECKHE
KPHU3HUCHI: UX CYIIHOCTb, IPHUUHBI U mociieacTBusl. OcoOeHHOCTH OypiKya3HBIX U HAIIMOHAJILHO-OCBOOOAMUTEIBHBIX PEBOIONMN MEepBOH deTBepTH XX
crojerus. PacpocTpaHeHue mapiaaMeHTCKUX peciyOsuk B EBpore, X OTIHYMS OT MPE3UIEHTCKUX pecrmyOnuk. PocT comman-neMoKpaTudeckoro u
KOMMYHHUCTUYECKOT0 JBMXKEeHUU. [lepBble aHTMMOHOMNOJBHBIE 3aKOHBl. dDeMuHNU3M — O0pHOA KEHIIUMH 3a MOJUTHYECKOE paBHOIIpaBue. Pa3zpurue
mpocBelleHus 1 oopasoBanus. HaydHo-TexHUYecKass peBOTIONUS KaK MOCIEIHSS CTaausl Pa3BUTUS IPOMBIIUICHHON IUBUIM3AMH. ABTOMAaTU3aLUS U
poGoTu3zamus npousBocTBa. Tenesunenue. Hauano kocmuueckoii 3pbl. MI3MeHEHUsI MONIUTHYECKOW CUCTEMBI M COIIMATIBHON CTPYKTYPBI €BPOIIEHCKUX
ctpan. OOmiecTBo «BceoOmiero OmaroneHcTBUs». Coluan-IeMOKpaTus U KOHCEpBAaTU3M — JIBE€ OCHOBHBIE MOJUTHYECKHE CHIIbI EBpombl BTOpOI
nosioBuHBl XX croserusi. HoBble TeHieHIInN B 1eMOrpaduyecKoM pa3BUTHH €BPONEHCKUX CTpaH. DeMUHU3M: OT MOJUTHYECKOIO K SKOHOMUYECKOMY
paBHompaButo. M3MeHeHHs XapakTepa 3aHATOCTH. KOHIENIHs «HEeMpephIBHOT0» 00pa30BaHUs U €ro OCYIIECTBICHMs B pa3BUTHIX cTpaHax. HTP —
CO3/1aHK€ MPEINOCHUIOK /Ul Mepexo/ia K MOCTUHIyCTpuaibHOMY o01mecTBy. /1. ben, poxkaeHre KOHIENIUU NOCTUHAYCTPUaIbHOTO 001ecTBa

Monynbnas equauna 12. Poccust B konne XIX - nauane XX Beka.

Oco0eHHOoCcTH pa3BUTHSI MOHOIOJIMCTHYECKOrO KanuTanu3ma B Poccun. CounanbHo-3koHOMHYeckoe pazButue Poccun 1900-1914 roa. Passutue
KanuTaan3Ma «BIIMpb». ColuanbHbIi cocTaB HaceneHus 1o nepenuck 1897 r. O0bekTHBHAsA MOTPEOHOCTh MHAYCTpUATBLHONU MoJepHU3auu Poccun.
Jluckyccun UCTOPUKOB M COBPEMEHHUKOB 00 OCHOBHBIX HAINpaBICHHUSIX MOJEpPHMU3AIMH: (OpMHPOBAHUHM 3()(PEKTUBHBIX PHIHOYHBIX OTHOLICHMIH,
AJIEMEHTOB TPAKIAHCKOTO OOIIEeCTBAa M TPABOBOTO TOCYJapCTBA. «ACHHXPOHHBIH» TUN pa3BuTus PoccuM W ero BIMSHHE Ha XapakTep
npeoOpaszoBanuid. [Ipenensl camoaepxaBHOro peopMUpPOBaHHUSL.

[IpaBUTENHCTBEHHBIN Jlarepb, KOHCEPBATU3M U MojepHM3alus, PopcupoBaHUWE WHIYCTPUATU3ALMU «CBEPXY». YCHIEHHE TOCYJIapCTBEHHOI'O
perynupoBaHusi 3xkoHoMHKU. Pedopmer C.}O. Burre. Mnayctpmanuzanus «CHU3Y»: POCCHUHCKHE TPOMBIIIICHHUKHA, KYIMEYECTBO, KPECThSHCKHE

MIPOMBICITBI, Kooniepanus. Pycckas nepeBHsi B Hadane Beka. OO0CTpeHre CropoB BOKPYT PEIIeHUs arpapHoro Borpoca. Pyccko-smonckas BoitHa 1904-
1905 rr.



[TepBas pycckas peomrorus 1905-1907 roa: xapakrtep, 0COOCHHOCTH, UTOTH. DTambl pa3BuTus peBomtonuu. Manudect 7 Oktsaops 1905 r.
Coznanmue I'ocymapctBenHoii Jlymbr. O0pazoBanue CosetoB. Odopmiuenue 3-x monutudeckux Jyareped. Co3ganue momuTudeckux maptuil. «Coro3
PYCCKOrO0 HapoAa» - KakK LIEHTp MpaBoro OJoKa. DBOJIOIMS TOCydapCTBEHHOW BiacTH. «Bepxu» B yCIOBHUSIX NEPBOH POCCHIMCKONW PEBOJIOLUU.
WN3smenenus B monutuueckoit cucteme B 1905-1907 rr. [IpaButenscrBenubie pedopmbl I[1.A.Cronpimuua. CronblmuHCKas arpapHas pedopma:
SKOHOMUYECKAs, COMAIbHAs U NOJIUTUYECKAs CYLIIHOCTh. E€ NTOrH U 1nocnencTBus.

JlubGepanbHO-neMoKpaTHuecKuil Jarepb oT «Coro3a OCBOOOXKIEHHS» K MOJUTHYECKUM MapTusiM. IlporpaMmel, cTpaTerusi U TakTHKa MapTUH
«Co103 17 oKTSI0ps» U KOHCTUTYLIHOHHO-IEMOKPATHUECKOM MapTUH, CKJIabIBAHUS IPOTPECCUBHOTO OJI0Ka B TOCYJapCTBEHHOI [lyme.

Coumanucrtuueckuii narepb. BozuukHoBenue naptuu scepoB 1 PCIIPIT: mporpaMmel connan-agemokparuyeckoid paboueii naprtun PCJIPII,
COLIMAJINCTOB-PEBOJIFOLIUOHEPOB, CTPATET U, TAKTUKA. «DBOJIBIIEBUKI. « MEHBILIEBUKI.

MonynbHas equauna 13. Poccust B yClioBHsIX IEpBO MUPOBOI BOMHBI M O0IEHAIIMOHAIBHOTO KPH3HCA.

[IpuunHbl U xapakTep MHepBOM MHPOBOHM BoHHBL DopMupoBaHue mHpoTUBOcTOsAIMX OyokoB. Llenmu u crpaterus TpoiictBenHoro Coro3a.
«AHTaHTa» — coro3 AHrmu, @paniuu u Poccun. Pasnormacust BHyTpu Osoka. Pa3paboTka cTpareruvi W TaKTUKH MEXKIyHAPOIHOTO padodyero
JBUKEHUS 110 OTHOLIEHUIO K BoiHe. BTopoil IHTepHanoHan B ycliOBUSIX BOMHBI.

Poccus B nepBoit MupoBoit BoiiHe. Llenu nmpaBuUTEIbCTBEHHOTO Jareps B BoiiHe. McToku oOrieHanmoHabHOTO Kpu3uca. [1o3uims mommuTuieckux
naptuii  Poccun no oTHomeHut0 K BoWHe. IIpuumHbl TnOpakeHHs pycckod apmuM. BoeHHO-TpoMbllUIeHHbIE KOMUTEThL. Hapacranue
OOIIEeHAIIMOHAIFHOTO KpU3Kca B TOAbl BOHHBI. Pasnoxenue camopepkaBus. I'. Pacnmytun. Tlomsipu3amusi HOIMTHYECKUX CHJII. AKTHBH3ALUsS
MOJIMTUYECKON JIeATeNbHOCTH uOepanbHbix naptuid. Peus [1.H. MumokoBa B ['oc. lyme. PocT nonynsprHoctu cormanuctudyeckux mnaptuil. Cozganue
CoBeToB pabo4MX U COJIATCKUX JCTTyTaTOB.

OxoHuaHKe IEpBON MUPOBOI1 BOWHBI, e UTOrH. Bo3nelicTBrue nepBoit MUPOBOI BOHHBI HA MUPOBYIO UCTOPHUIO NIEPBOM MOJOBUHBI XX BeKa

MopynwsHas eqununa 14. Benukast Poccuiickas pepomtonmu: 1917-19217r.

ITepseiif nepuon Benukoit Poccuiickoit pesomtoruu. 1917 rox: ot geBpans K OKTAOpIO.

®deBpanbckas Oypiyas3Hasl IeMOKpaTHUecKas peBONIOIus: nmpuunuHbel U utoru. Kpax camonepskaBusd. [lonoxenue B cTpaHe nocie (eBpanbcKoi
PEBOIOLUH, IEPCIIEKTUBBI JAIBHEHIIIETO Pa3BUTHS CTPAHBI.

Amnpenbsckue Te3ucel B.W. Jlenuna. JIBoeBnactue (MapT — HIOJIb): CYLIHOCTh M 3Tamnbl pa3BuTUs. BpemenHoe npasurenscTBo. IleTporpaackuit
CoBer palouux M CONAATCKUX JemyTaToB. Tpu kpusuca mnepuona asoennacTus. [lonokeHue Ha (poHTaX, BHYTPEHHSS M BHELIHsS MOJUTHKA
BpemeHnHoro npaBurensCTBa.

Bropoii nmepuon Bemnukoit Poccuiickoil peBomonmu. Uronbckuit kpuszuc u obocTpeHue noiautudeckoil curyaruu nocie 1917 roma. Ilposan
KopHUJI0BCKOro MsTexa. bonpmeBuzarus Coseto. VI cve3q PCIPII(6) — kypc Ha Boopyx)eHHOE BoccTaHHe. [10AroTOBKa BOOPYKEHHOTO BOCCTAHUS.
Huckyccuu B PCJIPTI(6).

[To6ena okTsiOpbckoro BoopykeHHoro Bocctanus. |l cveznm CoseroB. IlepBpie AeKpeThl COBETCKOM BJIACTH: O BIACTH, 0 MHpe U 3emiie. [lepBoe
COBETCKOE€ IpaBHUTENbCTBO. [lepBble MeponpusTus coBeTckod BiacTH. CoBpeMeHHble KoHIeNIMU OKTAOPHCKOM pEeBOMIONMM M €€ 3HAYeHue s
MHPOBOM UCTOPUHU.



Tperuii nepuon BPP. YcranoBnenue coBeTckoil BaacTu Ha Tepputopuu Bcer crpanbl. «llapan» nexperos. Beixon Poccuun u3 nepBoit MUpOBOM
BoMHbI. [luckyccun B maptuu u CoBerax mo Bompocam 3akiroueHusi cenaparnoro mupa (B.W. Jlenun, JI. Tpouxwuit). bpectckuit mup. Beixoa scepos
W3 IPaBUTENILCTBA. DCEPOBCKUE MATEKH BECHBI — jieTa 1918 ropa.

Yerseprsiii niepuog BPP. I'paxnanckas BoiiHAa M MHOCTpaHHAs BOCHHAs MHTEPBEHLMA. VI3MEHEHUs NOJUTUYECKUX CHII B X0l€ BOMHBL «benoe
nsrokeHue». Ilocnencrsus BoviHbl. benblil u kpacHbI Teppop. [lonuThka n npakTuka «BOCHHOIO KOMMyHHU3Ma». COBPEMEHHBIE OLIEHKH IPaKJaHCKOU
BOMHBI U «BOGHHOTO KOMMYHHM3Ma». MexayHapoaHoe 3HaueHne Bemukoit Poccuiickoil peBOIONIH: COBPEMEHHbIE 00IIECTBEHHO-TTOIUTHYECKUE U
Hay4YHbIE JUCKYCCHH.

DKOHOMHMYECKHE OCHOBBI COBETCKOI'O IOJIMTUYECKOTO peXxuma. Pa3HOTUIHOCTh LMBWIM3ALMOHHBIX YKJIAJOB, YHACJIEJOBAHHBIX OT IPOILIOIO.
DKkoHOMHUYecKas Iporpamma OosbiieBukoB. Havyano ¢gopmupoBanus ogHONapTUHHON MOIMTHYECKOH cucTeMbl. IlepBble COBETCKHE KOHCTUTYLHU.
Oo6pazoBanne CCCP. DTHHYECKHE U COIMOKYJIbTYpHBbIC U3MEHEHHsS. OCOOEHHOCTH COBETCKOW HAIMOHAIBHOW MOJUTHKH M MOJEITH HAllMOHAILHO-
roCyIapCTBEHHOI'O yCTPOMCTBA.

Bri6op myteit moctpoenus coumanusma B 20-e ronel. [lomurtuyeckuii kpusuc 1920-21 romgoB: AHTOHOBCKHN u KpOHIITaACKHIA MATEKU U HX
conabHO-TIonmuTHYeckuii cMbici. ['omox 1921r B IloBomkwe. Ilpuumnabl BBenenus HOIIa. X cwesnm BKII(6). B.M. Jlenun. «/lokmang o 3ameHe
popa3BepCTKU MpoaHaiorom». @unancosas pegopma. Pazpurue xooneparmu. JInkBunanus 6esrpamotHocTd. BHyTpunaptuiinas 6opsda cepeinHbI
20-x ro10B. DKOHOMHUYECKOE M MOJUTUYECKOe pa3BuTHe cTpansl B roasl HOIla (1921-1927 roast). [Ipobiemsl, npotuBopeuns u uroru H3IMa. Onbit
HO3Ila u coBpemeHHbIE pEPOPMBI.

MopynpHas equnuua 15. IlepBoe necstuiierne CoBETCKOM BIACTH.

[TonoxxeHne cTpaHbl OCIe OKOHYaHUSI IpaskJaHCKOM BolHbI. [IpomblinieHHOCTh. Cenbekoe xo3siicTBo. Tpancnopt. I'osox 1921 r. KpectbsiHckue
BoccTaHusa. KpoHmTaaTckuii MATeX.

10 cve3n PKII(0). Ilepexon k HOBOIM 3KOHOMUYECKOW MmosuTuKe. E€ cymHocTh. Ycnexu u TpyJHOCTH B OCYIIECTBICHUH HOBOW IKOHOMUYECKOU
noJInTUKU. Kpu3nc HOBOM 3KOHOMUYECKON MOJIUTUKU U €70 IPUYMHBI.

BHewmHsiss moauTHKa COBETCKOro rocyaapctBa. Hopmanmuzanus OTHOHIEHMM € COCEIHMMH TocylaapcTBamu. ['eHya3ckas KoHpepeHIHs.
Panambckuii forosop. CoBeTCKO-repMaHCKUE OTHOLIEHUs. YnbTuMaTtyMm Kep3ona. 1924 rox — rox qumomartudeckoro npusHanus CCCP.

O6pazosanne CCCP. I[IpuunHbl, YyCIOBUS, IyTH M STAlbl CO3[aHUS HOBOTO rocyaapcTBeHHOTO oOpazoBanus. B. U. Jlenun u U. B. Cranmun o
IpUHIUNAaX 00beIuHEeHNs: coBeTckux pecnyOnuk. 1-if cwe3q CoBeroB CCCP. Ilepas konctutyuuss CCCP. 3HaueHue U mocneicTBus oOpa3oBaHUs
CCCP.

[Tocnennue ronel xku3nu B. 1. Jlenuna, ero 6one3ub u cmeptsh. [locneanue nucbma u crateu B. U. Jlennna. B. W. Jlenun u nennnusM. bopr6a 3a
BJIaCTh B COBETCKOM PYKOBOCTBE B niepuoa Oonieznu B. U. Jlennna. . B. Cranun — renepanbhbiii cekperaps LIK PKII(6). Otcrpanenue ot Biactu JI.
J. Tpoukoro. «Hoas onmnozunus» u €€ pazrpom. OobeAnHEHHAS JIeBast OMIO3UIHS U €€ MOpaKeHHeE.

W3menenus B ObiTy. HOBBIE peBONIOIMOHHBIE MPAa3IHUKU U OOpsAIbl. YCHIIEHHE MapTUHHO-TOCYAApCTBEHHOTO KOHTPOJISI HaJa MpoleccaMu B
KYJbTYpE, HAyKe, HCKYCCTBE.

Monynwsaas eqununa 16. CCCP B smoxy “007bII10r0 cKavka”: moOeIbl U MPeCTYIIICHUSI.



HeoOxomumocts yckopenus uuaycrpuanusanuu crpanbl. X1V cwesn BKII(0) m auckyccuu B mapTuul Mo mpoOiieMaM WHIAYCTPUATH3AIINN.
dopcupoBaHHas HHIYCTPUAIN3ALMS: IPEANOCHUIKM, HCTOYHUKHM HAKOIUIEHUS, METOJbI, TEMIIbl. YCKOPEHHBIE TEMIBl Ppa3BUTHUS TSKEION
IIPOMBIIIJICHHOCTH ¥ BOEHHO-IIPOMBILIJIEHHOTO KoMIUIeKca. IlepBble coBeTCKUE MATHIIETKU: yCIeXH U IpoOsaeMbl. [IpUHIMIIEI MIIaHOBOM SKOHOMMKH.
HenTpann3anus ynpaBiaeHUs] 3KOHOMUKOM.

KonnexTuBu3anus ceabCKoro Xo3sicTBa: Teopus U NpakTHka nposeneHus. [IpuHuunel ¥ GopMbl KOJUIEKTUBHBIX X03sHcTB. IloctanoBnenue LK
BKII(6) «O0 uCKpUBICHHH MapTIMHUU M Mepax MMOMOINM KOJIXO3HOMY ABM)KCHHIO». [IOMMTHKA CIUIOIIHOW KOJUICKTUBH3AINH W <JIMKBUIAIHNN
KyJiaduecTBa Kak kiaccay. ['onon 1932-1933 ronos.

KynbrypHas peBontouus. Pa3Burue coBeTckoil Hayku. [[pHHIUITBI COBETCKOTO 3ApaBOOXpaHEeHUs. HTEIIMIeHLIMS U BIACTb.

Jledopmarius MOJTUTHIECKON cucTeMbl coBeTckoro obmectBa. Koncrurynus 1936 r. CkiragpiBaHue TOTAIUTAPHOU CUCTEMBI. «KylnbT TUYHOCTHY
Cranuna. Homenknarypa. Ilonutnueckue penpeccun 30-x rogos B CCCP: npu4nHbl, CYIIHOCTb, YPOKH. AHTUCTAIMHCKAs onno3uuus B 30-e roasl.

Hroru pazsutua CCCP k xonny 30-x ronos. IIpeBpanienus cTpanbl B MHAYCTPUAIBHO-arpapHyIo JepxkaBy. MI3MeHeHne cOlMabHOM CTPYKTYpbI
obmecTBa. ONBIT pemeHus: HauoHanbHOro Bonpoca B CCCP.

MopynpHas eqununa 17. Mup mexny BoHHaMU.

Bepcanbckuit MupHsiii jorosop. Byapo Bunbcon u ero «14 nmynkrosy. Jlura Hanuil u ee posib B pa3BUTUM MEXAYHApOIAHBIX OTHOIIEHUH B 20-¢€
rOJbl

l'enya3ckast koH(pepeHuus U (GOpMUPOBAHME NPUHLUIIOB COBETCKOW BHEWIHEH NOMUTHKU. Panmanbckuit MupHblii gorosop. Co3paHue
KomuHTepHa: nenu v ocHOBHblE HampasiieHHs AesrenabHocTH. BKII(6) u comman-nemokpatuueckoe apwkenue. CouunrtepH. Tpoukuit JI. JI. u
co3nanue |V Unrepnanuonana. Otansl BHemHed nonutuku CCCP B mexxBoeHHble rofpl. Buemnsas nonutuka CCCP B yclnoBHSIX «CaHUTAPHOTO
KOPJIOH@», YCTAHOBJIEHUE IUIJIOMAaTHYECKUX OTHOLIEHMH C OCHOBHBIMM KAaIMTAJIMCTUYECKUMHU cTpaHamH. I[IpoOneMbl B MONUTHYECKUX U
HSKOHOMMYECKUX B3aUMOOTHOIIEHUSAX C KaUTAIMCTUYECKUMH CTPaHAMH.

OxoHoMuueckuit kpusuc 1929-1933 ronos u ero nocneactsus. «Hossiit kypey» @./1. Py3sensra. @opMupoBanue dammctckoro 01o0ka. Jckananus
arpeccun. JlearenbHocTh KoMUHTEpHA: OT TAKTUKM MUPOBOM PEBOJIIOIMHM K TaKTHKE eIuHOro HapojaHoro ¢gponrta. Coerckuii Coro3 B 60prOe 3a
CO3JIaHHE CUCTEMbI KOJUIEKTHBHOM Oe3zomacHoctu. Berynnenne CCCP B Jlury Hanuit. M.M. JlutBuHOB. Ypoku Qammcrckoro nytda Bo dOpaHIMH.
Jorosopsl o B3aumonomomu ¢ Opannueit u Yexocnosakueit. Ilomomurs pecniyonukanckoir Mcnanuu u Kuraro. Boennbie koH(mukTel Ha [lanbHeM
Bocroxke. bopn0a ¢ SInonuei.

MexnyHapoaHble oTHouleHus: HakaHyHe || MupoBoii BoitHbl. AHuuToc ABcTpuu. [lonmuTnka «yMupoTBOpeHus». MIOHXEHCKOE COTJIallleHue, ero
nociencTBUs. AHIIoO-repMaHckas U (paHko repmaHckas aexnapauuu o ApyxoOe. Ilagenue IIparu. XVII cwvesn BKII(0) o mexayHapoaHbIX
otHomeHusax u BHemHen nonutuke CCCP. Monoros B.M. Anrno-¢panko-coBerckue neperoBopsl jetoM 1939 rona: xo, HO3UIMs CTOPOH, TPUYUHBI
Heyauu. COBETCKO-TepMaHCKHM MakT 0 HeHanaaeHuH. CoBpeMeHHbIE OIIEHKH MaKTa B 3aI1aJHON M POCCHICKON HcTopuorpaduu.

MonynwsHas eqununna 18. Bropas mupoas BoiiHa. Bximag CCCP B mobeny Haa Gamm3MoM U MUITUTAPU3MOM.

Bropas MmupoBas BoiiHa, ee IpUUMHBI, XapakTep, nepuoansanus. PopmupoBanue antudammcrckoro pponta. Snra — Terepan — [Torcaam.



CCCP B nepssIii iepuo1 BTopoit MupoBoit BoriHbl. X VIII mapTkoHdepeHIus u ee posib B MOATOTOBKE K BoitHe. Penpeccun B apmun. CoBeTCKO-
¢uHCKas BoiiHa U ee ypoku. Bemukas OteuecTBeHHas BoifHa, ee mepuoauzanms. [Ipuuunsl Heynau CoBeTcKod ApMHU B NMEPBBIA MEPHOJ BOWHBI.
CpbIB IJIaHOB «MOJTHUEHOCHOW BOMHBI. [lepecTpolika 53KOHOMHUKHU CTPaHbl HA BOCHHBIH JIAI.

Kopennoii nepenom B xone Benukoit OtedecTBEHHON M BTOPOl MUPOBOM BOMHBI. «MOCKOBCKasi OWTBa» - KOPEHHOH MOBOPOT HA COBETCKO-
repmMadckoM ¢ponte. CramuHrpaackas outsa aBryct 1942 roma — depanb 1943 romga — KOpeHHOM MepeoM BO BTOPOW MHUPOBOM BoiiHe. buTBa mon
Onb-AnameitnoMm. Beixox Utanuu u3 BTopoit MupoBoii BoitHbl. Kypckas 6utsa sieto 1943 rona — 3aBepiieHre KOpeHHOTO TepesioMa.

3aBepiieHre BTOPOW MHpoBOM BoMHBI. OcBoOokaeHue EBpomnbl oT dammcTckoi arpeccun. OTkpeiTHe BTOporo ¢pontra B EBpome. Bastue
bepnuna CoBerckoit ApMuen.

VYyactue CCCP B pasrpome munutapuctckor fAmnonuu. Hawamo symepHoit 3pbl. OKOHUaHWE W WUTOTM BOMHBL. lleHa WM MCTOYHHMKHU TTOOEIIbI
COBETCKOI0 HapoJa B BoWHe. [lonuTrdeckue nocieacTBrus BTOPO MUPOBOM BOMHBI.

Mopynphas equnauna 19. CCCP B 1945-1985 rr. BHyTpeHHss ¥ BHELIHSS IOJIUTUKA.

BoccTanoBneHne HapoIHOTO X034MCTBAa CTPAHbI: UCTOYHUKHU U Temnbl. [lociaeBoeHHas JepeBHs: TPYIHOCTH U MPOOJIEMBI CEIbCKOIO X03sicTBa.
JlenexxHas pepopMa 1 OTMEHa KapToyHOU cucteMbl. Hapactanue negopmanuii B COlMaIbHOM, MOJUTUYECKON U KYJIbTYPHOM KU3HU CTPAHBI.

Mup B yCIIOBUSIX «X0J0JHOU BOMHBI». DopMupoBanre MUpoBoi cuctemsl conmanusma, HATO u Bapuasckuii jorosop. ['oHka BoopyKeHHUS.

«XPpylIeBcKas OTTEMeENb)» - [NIaBHbIE HampaBieHus, npotuBopeuus, uroru. Cyas6a nomuruka: H.C. XpymeB. DkoHOMHUYECKHE U MOJUTUYECKUE
npobnemsl: AectanuHuzanus U nonsltku pedopm. XX cwve3n KIICC u ero 3nauenme. Peabummranust xepTtB pernpeccuii. CoBHapxo3sl. Kypce Ha
YCKOPEHHE Hay4YHO-TEXHUYECKOIO MPOrpecca U XMMHU3ALKIO HApPOIHOIO XO34KCTBA, OCBOCHME LieanHbl. Hadano xocmuueckoi 3psl. 'arapun HO0.A.
ObocTpeHre MPOAOBOIBCTBEHHBIX TpynHOCTeH. Meponpusitus B arpapHoil obOmactu. IlporuBopeumst B arpapHoil momutuke. IlosiBieHue
JIUCCUACHTCKOro JBM>XKeHus. KapuOckuil Kpu3Kc U ero BIMSHUE Ha Pa3BUTHE MEKAYHAPOIHBIX OTHOLIEHUH.

ConuabHO-3KOHOMHYECKOEe pa3BuTHE cTpaHbl B 1964-1985 r. bpexunes JIL.U. u ero okpyxenue. Pepopmsl koHma 60-x - Haganma 70-x ronos.
HapacTanue 3acTOiHBIX IBIEHUI B COBETCKOM oO1iecTBe B KoHIEe 70-x B mepBoi nosioBuHe 80-X rojioB. Jucnponopunu B S3KOHOMHUKE: OTCTaBaHHUE
CEJIbCKOI'0 XO3siicTBa, mpeoliasaHue «IPOU3BOJCTBA CPEACTB MPOU3BOJACTBAa» B MPOMBIIIIEHHOCTH, «KOPPEKTUPOBKA I1aHOB». IlaneHune Temnos
HKOHOMHYECKOro pa3BUTHA. KOHLENIUS «pa3BUTOr0 colMain3Ma» M peabHOCTH COBETCKOro obmectBa. ConmanbHble nporpammsl. [IpoGiemMsl n
JOCTUKEHHSI COBETCKOTO 37ApaBooxpaHeHus. IIpaBo3zamuTHoe JBMKEHHME KaK MPOSIBICHHE MOJUTHYECKON OINIMO3WLIMOHHOCTH. Paspsnka
MEXTyHApPOAHOU HANPSHKCHHOCTH: OTPaHHYCHHE CTPATerMYeCKUX HACTynarelbHbIX Boopyxkenuit (OCB-1, OCB-2).

[TonbITKM NTpeooTaeHUS KpU3UCHBIX siBiIeHUi. AHzpornoB O.B.

ITepectpoiika: mpuuunsl, neiu, utoru. M.C. I'opbaueB. HoBoe noiautuyeckoe MbIJIeHHE.

Mopynenas enununa 20. MudopmainmoHHass peBOMIONUS M €€ MPOTHO3MpPYEMBbIE pe3yibTaThl. [7100anbHBIE TPOOJIEMBI  COBPEMEHHOTO
MOCTUH/IYCTPHAIIBHOT'O O0IECTBA

[Ipeanoceuiku MHGOPMAIIMOHHONW PEBOJIONNUN: PA3BUTHE KOMITBIOTEPHBIX TEXHOJOTHUM, HAYaJl0 KOCMHYECKOW 3pbI, TeJIeBUIeHUE. TeHIECHIINN
colmanbHo-geMorpadguueckoro pasButusg B smoxy HTP. MudopmanumoHHas peBOIONMS: NMEPCOHATbHBIA KOMITBIOTED M KOMIIBIOTEPHBIE CETH,
YCKOpEHHE TEMIIOB HayYHO-TEXHUYECKOTO Mporpecca, HAHOTEXHOJIOT MK, OMOTEXHOJIOTUH U ycrexy reHeTHku. OOmias XapakTepuCcTUKa U HalIpaBJICHUS
pa3BUTHs BBICOKMX TexHosorui. Konuenumu pas3Butusi noctuHaycrpuainsHoro o6bmecta ([.bemr). Konmenuus ycroilumBoro pasBuTus u



coBpeMeHHBbI Mup. Jlemorpaduyeckue TEHACHIIMHU B Pa3BUTHIX CTpaHax U B mupe. «CpeaHsss MpoJOIKUTEIbHOCTh KU3HU» — KaK MHTETPalibHBIH
rokaszaTreinb ypoBHA pa3BuTHsi. CMeHa mapagurM B Hayke W 31apaBooxpaHeHMd. CoIMaibHBIE MapamMeTpbl MOCTUHAYCTPHAIBHOTO OOIIECTBa,
W3meHeHne CTpyKTypbl 3aHATOCTH M Xapakrepa Tpynaa. «Kiacc nHTemiekTyanoB» - HOBas 3auTa. JIomMka ceMEeWHBIX OTHOLIEHUN, SKOHOMUYECKHUE U
KyJbTypHBbIE NMPUYUHBI U TOcTenCTBUS. KOHLENIHs «HEmpepbIBHOIO 00pa3oBaHUsM» KaK OTPaKeHHWE MOTPeOHOCTEH MOCTHHIYCTPHAIBHON AIOXU.
[Tepectpoiika MeXTyHApOAHBIX OTHOIIIECHUMN.

I'mo6anu3m. CtanoBnenue equHoro MmupoBoro peiaka. Poas THK B mupoBoit skonomuke. [lanenue ponu rocynapets. Poct anturinobanusma.

Dkojoruueckue npodiaeMsl B coBpeMeHHOM Mupe. Kunorckue cornamenus. Ponbs  MeXIyHapOIHBIX OOIIECTBEHHBIX OpraHU3aliil B UX PEIICHUSX.
Iemwxenne «Green Peace». IlpemorBpamenue sipepHoit karactpodsl. Pors OOH B mpenoTBpaiieHny BOCHHBIX KOHQUIMKTOB. MEXIyHApOIHOE
COIJIAIICHHE 110 OTPAHUYEHUIO TOHKHA BOOPYKEHUS U PACIPOCTPAHEHUS SAEPHOTO OPYKHUS.

Boppba ¢ MEXIyHApOAHBIM TEPPOPU3MOM. MeXIyHAPOJHBIE TEPPOPUCTHUYECKUE OpPraHM3ALMU: TPUYMHBI MOABICHHSA, €U, MPOrPaMMBbI,
takTuka. O0BbeAMHEHNE TOCYIapCTB Al OOPHOBI ¢ MEXKITYHAPOAHBIM TEPPOPU3MOM. BBeieHIEe S9KOHOMUYECKHUX U MOMUTHYECKUX caHKUUU. [TpobieMsr
«ceBep — 1or». boprba ¢ 6ETHOCTHIO, TOIOAOM, MHUASMHUSIMUA B CcTpaHax Tperbero mupa. Poims BO3, FOHECKO u o0miecTBeHHBIX OpraHu3aluil B
pelIeHny Mpo0JieM pa3BUBAIOIIMXCS CTpaH. YTyOJaeHne IUBIUIN3AlMOHHOTO pa3pbiBa MEXKAY Pa3BUTHIMH CTpPAaHAMH, PA3BUBAIOIIMMHUCS U CTPAHAMH C
MEPEXOAHON IKOHOMHUKOM.

Monynbnas equauina 21. OcoOeHHOCTH TUBUIIM3AIMOHHOTO pa3BuTus Poccumn.

OcCHOBHBIC TapaMeTpPhl PAa3BUTHS UYEIOBEUYECKOTO OOIIECTBA B MEPHO] arpapHoil KyJabTypbl. I'eorpadudeckoe MpOCTPAHCTBO M TEOMOIUTHKA
Poccun. Ocobennoctu (hopMupoBaHus pOCCHICKOM rocyaapctBeHHoCTH. [lonutnyeckue hakTopbl PJKOHOMUYECKOTO pa3BUTHS cTpaHbl. [locnencTsus
TaTapO-MOHTOJIBCKOTO MTa M €ro BIUSHHS Ha (OPMHUPOBAHHE BEITMKOPYCCKON HapoaHOCTH. OCOOSHHOCTH Pa3BHTHSI PYCCKOTO IEHTPATU30BAHHOTO
rocynapctBa. Ponb camonepxkaBusi B uctopuu Poccun. OcoOEHHOCTH COLMANBHOM CTPYKTYpBI pycckoro deonanusma. Crenupuka MON0KEeHUS
POCCHIICKOT0 ropoa.

OcobeHHOCTH pa3BUTHUS MPOMBILIUIEHHON 1MBHIM3anuu B Poccun. Crnenuduka renesuca OypxKyasHbix oTHoueHuid B Poccun. IIpoTnBopeunBbIii
xapaktep pedopm Ilerpa |.  OrnnuutenbHble 4YepThl MyTeH (OPMUPOBaHUS POCCUHCKON Oyprkyasuu. B3auMoOTHOIIEHHS camMoJep)KaBUS H
Oypxya3uu. HepaBHOMEpPHOCTb pa3BUTHS pa3IMUHBIX pernOHOB cTpaHbl. Pehopmbl 60-70-x romoB XIX Beka v pa3BUTHE NPOMBIIIUIEHHONW PEBOITIOLUU
B Poccun. CBoeoOpaszue pOCCHHCKOr0 HMIEpHau3Ma. 3aBEpIICHHUE Iepexo/la K WHAYCTpUaIbHOW muBMUIN3auu. OCOOEHHOCTH COBETCKOM
uHAycTpuanu3anuu. CI0KHOCTH Nepexoa K ppIHOYHOM s3koHOMUKeE. [IpoGiiembl geMorpapuueckoii, COualbHON U MOJIUTHYECKOW CUCTEMBI CTPaHBbI

AHHOTAILIUA PABOYEHN ITPOI'PAMMBI JUCHHUITIIUHBI «AHOCTPAHHBIA SA3BIK»
Conepxanue TUCIHUTITAHBI
Mopyns 1. BBogHO-KOPPEKTHBHBIN KypC - Pa3BUTHE HABBIKOB YTCHUS M TIOBCETHEBHOTO OOIICHUS

Monyinp 2. OGyueHue 4TeHuo nMpodheccuoHanbHO-OPUEHTHPOBAHHBIX TEKCTOB



Monyns 3. OGy4yeHne CMBICIIOBOM KOMIIPECCUU COAEPKaHuUs MPOo(hecCHOHAIbHO-OPUEHTHPOBAHHBIX TEKCTOB
Monyib 4. OGyuenue npopecCHOHATBHO-OPUEHTHPOBAHHOMY OOIICHHIO

AHHOTAIIYS PABOYEH ITPOTPAMMBI JIJUCHUILIIAHBI «IICUXOJIOT U U ITEJATOT UKA»
ConepkaHue AUCIUIIITHHBI

MO,I[y.]'II) 1. Posib ICUXOJOTHUECKUX 3HAHUM B pa60Te Bpaya. HpenMeT 1 MCTOJBbI IICUXOJIOTHH. 3HadyeHHe NCUXOJOTHYESCKUX 3HAHUN B pa60Te Bpaya.
Hpez{MeT N MCTOABI IICUXOJIOTHUHU. COBpeMeHHI)Ie IIKOJIBI IICUXOJIOTHH.

Monyisb 2. [lo3HaBarenbHbIE TPOLECCHl. DMOLMHU U 4yBCTBA. [IOHATHE U CTPYKTYpa KOTHUTUBHOW U 3MOLIMOHAIILHOU c(ephl.

Monyns 3. VHauBUAHBIE U JIMYHOCTHBIE cBoiicTBa. [loTpedHOCTH M MOTUBEL. [lcumxomorus nHIUBUAYyaTbHOCTH. OCOOEHHOCTH JTMYHOCTHOU CEpHl,
MOHATHUE NOTPEOHOCTU U MOTHBBI.

Monyisb 4. [lcuxonorus o0mienusi. OCHOBHbIE TOHATHS IICUXOJIOTHH OOIIEHUS.
Monynsb 5. [lcuxonorust pa3BUTHS: MPEAMET, METOIbI, (DaKTOPHI M MEXAHU3MBbI IICUXUYECKOTO pa3BUTHsA. OCHOBHBIE MOHSATHUS TICHXOJIOTUN PA3BUTHSI.
Mopyns 6. Ilcuxuueckoe pazButue aereid. OCHOBHBIE MOHATHS IICUXOJIOTUU Pa3BUTHS IETCKOTO BO3pacTa.
Mopyns 7. Ilcuxuyeckoe pazButue nogpocTKoB. OCHOBHbBIE OHATHUS IICUXOJOTUH PA3BUTHS JETCKOTO BO3pPACTa.
Monyns 8. [lenarornueckue aciekThl MpodeccnoHanbHOM nesTenbHocTH Ouonora. [lenarorndeckue acrekTsl B paboTe 6uosnora.
AHHOTAIIASI PABOYEW TPOTPAMMBI JUCHUILINHBI «JKOHOMMUKA »
Conepxanue TUCIHUTITAHBI

Monayns 1. MUKpOIKOHOMHUKA
Mopynbshas eqununa 1. [Ipeamer s3KOHOMUYECKON HAyKH.



[Ipeamer, GyHKIUMM W METOABI IKOHOMHYECKOW Hayku. CTaHOBJICHHWE W WCTOPUS SKOHOMHYECKOW HayKu. OCHOBHBIE BOIPOCHI IKOHOMHKH.
DKOHOMHYECKasi CUCTeMa 00IIecTBa: CyOBEKTh U 00bEeKThl. DakTOpHI Mpor3BocTBA. OOIIECTBEHHOE BOCIIPOU3BOICTBO M €ro 31eMeHThl. CTpyKTypa
SKOHOMHMKH.

MopynbpHas eqununa 2. PRIHOYHBIN MEXaHU3M.

PeiHOK: cymHOCTB, CTpyKTypa u HH(pacTpykTypa. Crpoc U MpemioKeHHe. DIaCTUYHOCTh CIpoca M MpeioKeHus. PeiHoYHOE 11eH000pa3oBaHue.
Teopust mOTPEOUTETHCKOTO MTOBEACHHUS.

MonaynbHasa enuauna 3. [Ipon3BoauTtesb B ppIHOYHONM SKOHOMUKE.

Knaccudukanus npeanpustaii mo popmam codbcTBeHHOCTH. OpraHu3aliOHHO-TIPaBOBbIe (POPMBI MpeanpuHUMaTenbecTBa. CYyIIHOCTh M CTPYKTYypa
nuzaepxek. [Ipudbuis U hakTopsl, ee onpenenstomue. PEIHOK pecypcos.

MopynbsHas eqununa 4. Teopusi KOHKYPEHIIUU.

CymHocts U ¢opMbl KOHKypeHIMH. KOHKypeHIMsI MpoJaBLOB M Tokymarenei. lleHoBas M HeleHOBas KOHKypeHLMsA. BHyTpuoTpacieBas u
MEXOTpacieBast KOHKypeHIIUs. MoJiesu ppIHOYHBIX CTPYKTYp. PBIHOK coBepIiieHHOM KOHKYypeHInH. MoHomomust. OaUronoms.

Monyib 2. Makpo3KOHOMHKA

MonynbHas equHuIa 5. 3aKOHOMEPHOCTH (GYHKITMOHUPOBAHUS HAIMOHALHOW SKOHOMUKH.

Hanmonanenas sxkonHomuka. Cucrema HallMOHAIbHBIX C4eTOB. OCHOBHBIE MAKpPOIKOHOMHYECKHE TMOKAa3aTeNu, METOJbl uXx pacuera. COBOKYITHBIN
ciupoc. COBOKYIHOE MpeaiokeHrne. MakpoIKOHOMUYECKOE paBHOBECHE. DKOHOMUYECKUH POCT.

MopynbsHas eqununa 6. OCHOBHbIE MAaKPOIKOHOMUYECKHE MTPOOIIEMBI.

[uknuyeckoe pa3BUTHE SKOHOMHUKH. WHQIAIuMSA: CynHOCTh, NPUYMHBI BO3HUKHOBEHHS, (DOPMBI, COLMAILHO-DKOHOMUYECKHE MOCIEACTBHUS.
bezpaboruna: cymHocts, hopmel. BzaumocBsizb nuH(Isiimm u 0€3padoTHITBL.

MonaynbHas enuauna 7. PerynnpoBanue ppIHOYHONW SKOHOMHUKH.

Metoapl TOCYJapCTBEHHOTO PETYIMPOBAHHS PHIHOYHOW SKOHOMHUKH. AHTUMOHOIMOJBHOE 3aKOHOAATeNbCTBO. DuHaHCOBas cucteMa U (PUHAHCOBAsS
MOJIUTUKA TocyaapcTBa. Hanoru: cymiHocts, pyHkimn. KpeauTHo-aeHekHas ciucTeMa rocy1apcTBa 1 MOHETapHasi OJTUTHKA.

AHHOTAIIUSI PABOYEM TPOI'PAMMBI JUCHUILINHBI « MTIPABOBBIE OCHOBBI OXPAHBI ITPUPOIbI U
MNPUPOAOITIOJABb30OBAHUS»
Conepxanue TUCIHUTITAHBI

Monynp 1. OGmiue nmpaBoBbl€ aCEKThl OXPaHbl MPUPOJIBI U TPUPOIONIOIB30BAHUS
MopynwsHas eqununa 1. [IpobreMbr B3anMoeicTBHS PUPOABI U 00IIECTBA.
[Ipuposaa - UCTOUYHUK >KU3HHU, MAaTEPUAIBHOTO U TyXOBHOTro Onaromosyuusi. O0Imas xapakTepuCTHKa SKOJIOTHYECKUX MpobiieM B mupe u B Poccun.



Konnenmuu otHomeHusi odmecTBa K npupoe. [IpudanHbBl KPU3UCHOTO COCTOSIHHUSI OKpyKaromeh cpensl. [IyTu penieHus 3KOJIOTHYECKUX MPOOIIEM.
3aKkoHbI pa3BUTHS NpupoAbl. Jleknapauus Puo no okpyxaromiei cpesie 1 pa3BUTHIO.
MoaynbHasg enuHUIA 2. JKOJIOrO-MPABOBOM CTATyC YEIOBEKa.

IToHATHE M BMIBI HKOJOTMYECKUX IIpaB uyesoBeka. [IpaBo Ha OnaronpusaTHYH OKpysKaroliyro cpeay. [IpaBa oOLIECTBEHHBIX 3KOJIOIMYECKHX
(dbopmMHUpOBaHUIA.

INapanTum peanu3anuy 3KOJOTMUYECKUX IPaB Ipax<iaH. 3alluTa 3KOJOIMUYECKUX IpaB rpaxaaH. CrocoObl 3alllUThl SKOJOTHMUYECKUX IpaB B cdepe
JESITEIbBHOCTH OPraHOB MCIOJIHUTEIbHONW BJIACTH. 3aIlMTa 3KOJOTMYECKHUX IIpaB IpakJaH B OOLIUX CyAax. 3aliuTa 3KOJOTMYECKHUX IpaB I'paxk/laH B
Koncruryunonnom Cyzae PO. O6s13aHHOCTH KaX/10T0 110 OXpaHe IPUPObl U OepeKHOMY OTHOLIEHUIO K IPUPOIHBIM OOraTcTBaMm.

MonynbHas eaquauna 3. [IpaBo coOCTBEHHOCTH Ha PUPOAHBIE PECYPCHI.

ITonsatue, conepxxanue U GopMbl npaBa COOCTBEHHOCTH Ha MPUPOJIHBIE PECYPCHI.

OOBeKTHI MpaBa COOCTBEHHOCTH HAa MPUPOJHBIE pecypchl. CyOBeKTHI MpaBa COOCTBEHHOCTH Ha MPHUPOIHBIE pecypchl. [IpaBo yacTHO cOOCTBEHHOCTH
Ha NpupoJiHbIe pecypebl. [IpaBo rocynapcTBeHHONW COOCTBEHHOCTH Ha MPUPOHbIE pecypchl. [IpaBo MyHHIIMNIaNBEHONW COOCTBEHHOCTH Ha MPHUPOJIHBIE
pecypcbl. OCHOBaHMSI BOSHUKHOBEHHUS U TPEKPAIICHHUS ITpaBa COOCTBEHHOCTH Ha MPUPOAHBIE pECypchl. 3aluTa mpaBa COOCTBEHHOCTH HA MPUPOJIHEIE
PECYPCBL.

MonynbHas eqununa 4. [IpaBo npupoaonoib30BaHus.

[TonsTre mpaBa MpUpPOAOIOJIBL30BaHUA, ero Buabl. [IpaBo oOmiero npupozomnonb3oBanus. [IpaBo cnenuanbHOro NpupoAoIoib3oBanud. [IpuHIUIIBL
npaBa npupoaonoib3oBaHus. CyObeKThl MpaBa MPHUPOJIONOIB30BaHMs, UX IpaBoBoi crtartyc. OOBEKTHl IpaBa Hpupoponoib3oanus. CoaepxaHue
IIpaBa IPUPOJAONOIb30BAHMUS.

MonynbHas equanna 5. [IpaBoBble OCHOBBI 9KOJIOTMYECKOIO KOHTPOJISL.

IlonsaTHe, BUABI U 3aJa4¥ DKOJIOTMYECKOTO KOHTPOJISA. I'0CynapCTBEHHBIM SKOJIOTMYECKUMH KOHTPOJIb. BeNOMCTBEHHBI U INPOU3BOJCTBEHHBIN
AKOJIOTMUECKUN KOHTPOJIb. MyHUIIMTIANbHBIN KOJIOTUYECKUI KOHTPOJIb. OOLIECTBEHHBIN IKOJIOTUYECKUI KOHTPOJIb.

MonynbHas equanna 6. FOpuandeckas OTBETCTBEHHOCTD 33 DKOJIOTMUECKNE TIPABOHAPYILICHHUS.

[Tonatne ¥ GYHKUMU FOPUAMYECKONW OTBETCTBEHHOCTH 3a HKOJIOTMUECKUE TIpaBoHapymieHus. [loHsATHe, BUABI M CTPYKTypa 3KOJIOIMYECKHX
IIpaBOHapyleHN. JIMCIMIUIMHAPHAS. OTBETCTBEHHOCTH 34 YKOJIOTMYECKUE ITPaBOHAPYIIEHUA. AIMUHHACTPATUBHAS OTBETCTBEHHOCTH 34 YKOJIOTMYECKUE
[IpaBOHAPYILIEHUsA. YTOJIOBHAs OTBETCTBEHHOCTD 3a DKOJIOTMUECKHUE MPECTYIICHUS.

['paxnaHcko-TipaBoOBasi OTBETCTBEHHOCTH 3a 3KoJorndeckuil Bpe. [loHsaTre 1 BuabI 3kojorudeckoro Bpeaa. CriocoObl ¥ MPUHIIMIIBI €70 BO3MEIIEHUSI.

Mopyns 2. YacTHble TpaBOBbIE ACIEKTHI OXPAHbI IPUPO/IbI U IPUPOIONOJIL30BAHUS
MonynwsHas equauna 1. OCOOEHHOCTH TIPABOBOTO PEKUMA 3€MEITb.

3emiisi Kak OOBEKT MPaBOBOW OXpaHBlL. 3eMeNbHOE 3aKoHOoJaTesnbcTBO. [IpaBo 3emiienonib3oBanus U ero BuAbl. IIpaBoBble Mepbl OXpaHbI 3eMeEb.
I'ocynapcTBeHHBIN KOHTPOJIb 33 HCIOJIB30BAHUEM M OXPAHOU 3EMEIIb.
MopynwsHas eqununa 2. OCOOEHHOCTH MPABOBOTO PEXUMA BOJ.



Bonpr kak 00BeKT mpaBoBOW oxpaHbl. BomHoe 3akoHOAaTeNnbCTBO. [IpaBO BOMOMONIB30BAaHWS W €ro BHUABL. [IpaBOBbIE Mephl OXpaHBI BOI.
I'ocynapcTBeHHBINM KOHTPOJIb 33 UCIIOJIB30BAHUEM U OXPAHOHU BOJ.

MopynbsHas eqununa 3. OCOOEHHOCTH MPABOBOTO peXUMa aTMOC(HEPHOTO BO3IyXa.

ATMochepHbIii BO3IyX Kak OOBEKT NPaBOBOM OXpaHbL. 3aKOHOJATENHCTBO 00 oxpaHe armocdepHoro Bo3ayxa. [IpaBoBbie Mephl OXpaHBI
aTMoc(epHOro Bo3ayxa. ['ocyrapcTBeHHBII KOHTPOJIb 32 OXPaHOW aTMOC(HEpHOTo BO3AyXa.

MopnynbsHas eqununa 4. [IpaBoBbie OCHOBBI 0OpaIlieHUs ¢ BEIIECTBAMH MaTepHallaMU U OTXOIaMHU.

[IpaBoBbIe TpeOOBaHUS U MEPHI IO OOPAIIECHUIO C:

- MOTEHIIUAJILHO OMMACHBIMU XUMHUYECKUMH B OMOJIOTMYECKUMH BEIIECTBAMH M MaTepUajlaMu;

- 030HOPA3PYILIAKOIIKMMH BELIECTBAMU U COJAEPKALIEN UX TPOAYKLHUEH;

- paIMOAKTHBHBIMU BEILIECTBAMU U MaTEpHUaIaMu;

- FTCHETHYECKHA MOIU(DHUIIMPOBAHHBIMU OPTAaHU3MAMH.

MonaynbHas equHuLa 5. MexayHapOoIHOE MIPaBO OKPYKAIOLIEN CPEBL.

@akTopsl pa3BUTUS MEXIYHAPOIHOIO MpaBa OKpyKarolien cpeabl. [IoHsITHE 1 UICTOYHUKHN MEXAYHAapOJHOIr0 IIpaBa OKpy»karomiei cpenbl. [IpuHuunmnb:
MEXTYHAPOIHOTO TIpaBa OKPYXAroIIed cpeabl. MeXIyHapOIHbBIC YKOJOTHUYSCKAE OpraHu3aiui. MexIyHapoaHbIe KOH(DEPSHINH M0 OKPYIKAIOIICH
cpene. IlpuponooxpanurenbHoe coTpyaHuuecTBO crpaH-wieHoB CHI'. MexayHapogHass OTBETCTBEHHOCTh 3a 3KOJIOTMUECKHE IpaBOHAPYLICHUS.
MexayHapOoaHbIA S3KOJOTUYECKHUN CY .

AHHOTAIIUS PABOYEM TPOI'PAMMBI JUCHUILINHBI « MATEMATUKA U MATEMATUYECKHE METO/bI B BHOJIOI U »
Coneprxanue TUCIHUILIAHBI

Monynb 1. AHanuTHUECKas TeoMeTpus U JIMHEWHas anredpa

CucreMpl KOOpAMHAT, AEKapTOBbl W TOJSAPHBIE KOOpAWHATBHl. BEKTOpHBIE M CKalsipHble BEIWMYMHBL. JIMHEWHBIE onepanuu Haa BEKTOPAMH.
AHanuTnyeckas reoMeTpus Ha miockoctu. [Ipsmas nuaus. YpaBHenue nunuu. [Ipocreiime KpuBble BTOPOro Nopsaka. AHAIUTHYECKasi TEOMETPUS B
npoctpaHcTse. [Ipsmas ¥ IOCKOCTh B MPOCTPAHCTBE, HOPMAJIb K INIOCKOCTH, YTOJI MEXAY IPSIMOM U IUNIOCKOCThI0. KaHOHMUYEeCKne ypaBHEHUs MPSAMON
U MJI0CKOCTU. B3auMHOe pacnosiokeHue MmiocKocTed B MPOCTPAHCTBE, YIiibl MEXKAY HUMHU. [IoHATHE N-MEPHOT0 BEKTOPHOIO MpocTpaHcTBa. CHCTEMBI
JMHENHBIX YpaBHEHUU. MaTpuliel U onpeaenuTenu, aeictsusd Hag HUMHU. [Ipasuno Kpamepa.

Monyns 2. luddepennmanbHoe HCUUCTICHUE

[Tonsite uncna. PanuoHanbHbIE, BELIECTBEHHbIE M KOMIUIEKCHBbIE 4Hcia. YUHCIOBBIE MOCienoBaTeNbHOCTH. CXOAAIIMecs MOCIeI0BaTeIbHOCTH.
OyHKIMHN eicTBUTENBHOTO nnepemMenHoro. [Ipenen ¢pynkiuu. OcHoBHBIE cBoMicTBa npeaena. HenpepsiBHOCTE GyHKIMU. OnpenenaeHne Iporu3BOIHOM.
I'eomeTpuueckoe 3HaueHne npou3BogHOU. [TonsTue ckopocTtu npouecca. Juddepenuman. YactHeie mpon3BoiHbIE (PYHKINN HECKOJIBKUX MEPEMEHHBIX



u nuddepennuan. [IpousBogHas no HanpaBiIeHHIO, TPAAUEHT, €r0 HHBApUAHTHOCTh. [IpubmmkenHoe Beiuucienre 3HaueHus: Gpynkuuu. [IponsBoaubie
BBICIIUX MOPSIKOB.

Mopyns 3. UHTerpanbHOE UCUUCICHUE

[Tonsite mepBooOpazHoit ¢yHkuuu. Heompenenenubiii uaTerpain. OCHOBHBIE METOJBI MHTErpupoBaHus. OnpenereHHbII HHTETPal, €ro CBONCTBA.
I'eomeTpuueckue u Gu3MUECKUE MPUIOKEHHUS OMPEICICHHOr0 MHTerpana. [loHsATHe O HeCOOCTBEHHBIX MHTErpanax. lloHATHE YMCIOBOTO psja.
[Tpusnaku cxogumoctu psaaoB. CteneHHbie psanbl. OyHKIMOHATBHBIA psaa. [Ipencrapinenne Gynknuu B Buae psaga. Psaasl Teinopa n Maknopena. Psin
@ypeoe. [IpubnmkeHHOE BRIYUCICHHUE ONPEICIIEHHOTO HHTErpaa.

Monyinb 4. MeToibl MAaTEMaTU4YECKOTO aHAIN3a
HccnenoBanue ynkuuil. HenpepbIBHOCT, MOHOTOHHOCTD, BBINYKJIOCTh. HaxoxkaeHue skcTpeMyMoB U Todek mneperun6a gyHkuuu. ["apmMoHundeckuit
aHaJIn3. qDYHKIII/II/I KOMITJICKCHOT'O IIEPEMCHHOTIO.

Moayns 5. YpaBHEHHUSs], aHATUTUYECKUE U YUCIIEHHBIE METO/IbI UX PELICHUS
Huddepenunansusie ypaBHenus. JuddepeHimansupie ypaBHEHHS ¢ pa3AesSOIUMUC nepeMeHHbIMU. JIuneitnble quddepeHnnanbable ypaBHEHUS
niepBoro nopsiaka. JuddepeHnuanpapie ypaBHEHUS BTOPOTO MOPsIKa. YNCIeHHBIE METOIBI penieHus Tud(epeHIMaIbHbIX YpaBHEHUH.

Monyib 6. JIluckpeTHass MaTeMaTHKa B OMOJIOTHYSCKUX TPUIIOKEHHUSIX

[TonsTe MHokecTBa. Omepanuu Hag MHOKecTBaMu. [logmuHoxectBa. OToOpaskeHus. DneMeHThl KoMOMHatopuku. Pasmemenus. [lepecraHoBku.
Coueranusi. Pazmemnenust ¢ noropenusimu. IlepectanoBku ¢ moTopeHusmu. Coderanusi ¢ moBTopeHussMu. MuBepcun OOpaTHbIE TEPECTAaHOBKH.
KoMbOuHatopable cxeMbl. AHanu3 OWONOTMYECKUX TMocienoBarenbHocTel. OCHOBHbIE TOHATUSA Teopud rpadoB. OpHEHTUPOBAHHBIE W
HeopueHTHUpoBaHHbIe Tpadbl. JIBymonbHble Tpadsl. Ilapocoderanusi. CpoiicTBO cBs3HOcTH. [uamerp, paaumyc W 1eHTp rpada. Marpuis
npencrasienus rpados. [Toroku B ceTsix. CereBbie Mojenu B3aumoeicTBuil. Cetu MeTabonu3mMa v TeHHbIE CETH.

Monynb 7. D11€eMEHTBI TEOPUU BEPOATHOCTEN
BepositTHOCTh ciyuaiiHbIXx coObITHH. Omneparuu Haj coObiTusMU. CiydaiiHble BEMMYMHBI. MareMaTH4ecKoe OXUAAHWE W JUCIEepCHs ClaydailHon
BeMMUYMHBL. Pacnpenenenus ciydaitHbIX BeMuuH. CTaTUCTHYECKOE OLICHUBAHUE U ITpOBepKa runote3. O6paboTka JaHHBIX HKCIIEPUMEHTA.

Monyns 8. MaTemaTiHueckue MeTo bl B OMOJIOTHH

[TocTpoenne MatemaTH4eCKHX Mojeseil Ouonornueckux cucreM. JlUMckpeTHble Mojenu. Pa3HOCTHBIE ypaBHEHHs, paBHOBECHE U €r0 YCTOMUMBOCTD.
BepkuBanue u BeIMHpaHue BuAOB. HempepbiBHbIE Mojaenu nomyssiuuid, ypaBHeHus Jlotku-Bosbreppa. HeorpaHuueHHbIi pocT M aBTOKaTalIM3.
Mopenu orpaHUYEHHOTO POCTa, OTPaHUYCHHS MO cyocTpary. depmeHT-cyOcTpaTHas peaknus Muxasnmuca—MenteH. bproccenstop. Konebanus B
IIIMKOJIU3€. MynbTHCTAllMOHAPHBIE MOJIEH, TEHETUUECKUI TpUITep. [leTepMUHUPOBAaHHBIN Xa0oc. ABTOBOJIHBI U IUCCUIIATUBHBIE CTPYKTYPBI.



AHHOTAIIUS PABOYEH ITPOT'PAMMBI JTUCHUILIAHBI < AH®OPMATUKA, COBPEMEHHBIE HH®OPMAIIMOHHBIE
TEXHOJIOTI' U »

ConeprxkaHue TUCIHUILIAHBI

Mopyns 1. Uadopmanms u nHGOPMAIIMOHHBIE TEXHOJIOTHH

WNudopmanus: kraccudukaius, CBOMCTBA U UX XapakTepucTtuka. Bunmbl naHHbiX U uHpopMaimu. @opmel pencraBieHuss HHPOPMAIUU U
nepenayn qaHHbIX. [loHATHe uHpOpManuoHHoW TexHosoruu. Knaccudukanuus u BuIbl HTHGOPMALMOHHBIX TEXHOJOTUH M MPOTrPAMMHBIX CPENICTB.
CoBpeMeHHBIC U TIEPCIICKTUBHBIC WH()OPMAIIMOHHBIC TEXHOJIOTHUU B IPEIMETHOM 00IacTH.

Monyinb 2. IloHSTHE BBIYUCIUTENBHON MAIIMHBI U IPUHLUI OPTaHU3ALUU €€ padoThI
BoruncnuTenbHas TEXHUKA: dTanbl pa3BUTHSA. TUNBI KOMIBIOTEPOB. [I0KOIEHUSI COBPEMEHHBIX KOMIIBIOTEPOB. APXUTEKTypa KOMIBIOTEpA.
OcHoBHbIE Y376l U UX Ha3HadyeHus. [Iporeccop.

Mopyns 3. Onepannonnas cuctema. OaiaoBbIe CUCTEMBI
[TonsiTHe, OCHOBHBIE (DYHKIIMHM M COCTaBHBIE YaCTH ONepaloHHON cucteMbl. OCHOBHBIE HporpamMMmHble NpuiokeHus. Kitaccudukanus
ornepanrnoHHbIX cucteM. OcHOBHBIE (DYyHKINH (haiioBoil cuctembl. Daiiinbl 1 KaTaIOTH.

Monyns 4. [Ipukiagnoe nmporpaMMHoOe obecrieueHrue HHHOPMAITMOHHBIX TEXHOJIOTHI

[TpuknaaHoe nporpaMmMHoe o0ecrieyeHue: MOHATHE, Ha3HaueHHs. Buibl npukiagaeix nporpaMM. TeKCTOBbIE pelakTOPhl U MPOLIECCOPHI: BUIBI
U BO3MOXHOCTU. ['paduueckue pemakTopbl: KiaccuPUKaus ¥ BO3MOXHOCTH. DJIEKTPOHHBIC TAONHIIBI: Cpela M MPUHIHUIB paboThl. CHCTEMBI
ynpasieHus 6a3amu nanHbiX (CYB/l): Ha3HaueHue, OCHOBHBIE MOHATHUS M MpUHIMI paboThl. MHTerpupoBanHblil maker Microsoft Office: HazHaueHue,
0COOEHHOCTH HMCTIOIb30BAHMUS.

Monyinsb 5. CereBble ”HPOPMAIIMOHHBIE TEXHOJIOTUU U KOMMYHUKAIIUU

OCHOBBI CETEBBIX TEXHOJOTMH: KOH(PUrypamus >JEKTPOHHBIX CeTed, MPOTOKOJIbI OOMeHa, THMbI ceTei. JlokalbHble M TI0OANbHBIE CETH.
I'mobGanbHas cerb Internet. Ctpykrypa Internet. Anpecanus B Internet. f3pix runeprexcroBoit pasmetrku HTML. Pecypcebl Internet: snekrpoHHast
nouta, World Wide Web, ciry:x6a nepenaun ¢aiinos, ciryx6a TeaexoHdepeHuui u ip.

Monyns 6. 3amuTa nHGOPMALIUU TPU MCIIOIB30BaHUN MH(POPMAIIMOHHBIX TEXHOJIOTUH
CereBast Oe3zomnacHocTb. OCHOBHBIE MOHATHS Oe3omacHocTU. CHCTEMHBIM MOAXOJ K oOecrnedeHrto 0e30MacHOCTH. 3auiuTa HH(OpMaiuu.
OpraHu3anoHHble, TEXHUYECKUE U TPOrpaMMHBIE METO/IbI 3aIUThl HHpopMaru. Kpunrorpadus. DnekrpoHHas nudpoBast MOANUCE.



Monyib 7. OCHOBBI aITOPUTMHU3ALIUN U IPOIPAMMHUPOBAHUS

SI3pIKM IPOrpaMMHPOBAHUA: OCHOBHBIC MOHATHUA U Kiaccupukanus. IlokoneHus s3bIkoB mporpaMMmupoBaHusi. OCHOBHbIE KOHCTPYKLHMH U
TUIBl JAHHBIX B A3bIKaX MPOrpaMMHpPOBaHUS. THUIOBBIE IMPUEMBI IMPOrPAMMMPOBAHMS; TEXHOJOIHS IPOEKTUPOBAHMSI M OTJIAJKU IPOTPaMM.
ANropuTMBI: OCHOBHBIE NMOHATHUS, CHOCOOBI 3amucu anropuTmoB. [loHsTue cTpykTypsl naHHbIX. Kilaccudukauus cTpykTyp JaHHbIX. MacCHUBBI.
Crpoku .3anucu.

AHHOTALIUSA PABOYEM ITPOI'PAMMBI JUCIHUIIIINHBI «®U3UKA»
ConeprxaHue TUCIHUILIAHBI

Mopyns 1. Mexanuka. Tepmonunamuka. MoieKyJIIpHO-KHUHETUYECKAS] TEOPUS

MopynbsHas eqununa 1. Mexanuka.

Mexanuyeckoe npmxenue. Cucrtema orcuera. Tpaekrtopus. lIpsmonuneiiHoe aBuxkeHue. 3akoH IBUKeHUs. PaBHoMepHOe nBuxkeHue. llepemennoe
nekenue. CpeqHsis CKOpocTh. MTHOBEHHAsI CKOPOCTh IEPEMEHHOTO IBMKEeHUS. Bpamiarensnoe apuxenue. Gusnyeckue OCHOBBI OMOMEXaHUKH.
MonynbHas equnuia 2. Mexannueckue KoneOaHusi U BOJHBL. AKYyCTHKa.

CBoOogHBIC MexaHWYECKHE KoJjiebaHus (Heszaryxawmue u 3aryxarommue). CIIo)KeHHe TapMOHWYECKHX KojeOaHui. BBIHYXJICHHBIC KOJICOAHWS.
Pe3onanc. ABrtokonebaHusa. YpaBHEHHE MeXaHHMYeCKOW BOJIHBI. [IOTOK »HEpruM W MHTEHCUBHOCTH BONHBL. Dddext Homnepa. Ilpupoma 3Byka.
OObeKTUBHBIE M CYOBEKTUBHBIC XapaKTEPUCTHKH 3ByKa. BomHoBoe comportuBienue. OTpakeHHe 3BYKOBBIX BOJH. PeBepOepanms. ®usmka ciyxa.
VYabrpassyk. Undpa3syk. Bubpanuu.

MopynbsHas eqununna 3. u3ndeckre OCHOBBI TUAPOIUHAMUKHI M TeMOIUHAMUKH.

Bsskocts xkunkoctu. YpaBuenue HptoToHa. Hpl0TOHOBCKME M HEHBIOTOHOBCKHE kuJKocTU. Dopmyna [lyaseitna. ['mapaBnnueckoe conpoTHUBICHHE.
Meroasl ompezaenenusi Bs3koctu. TypOynentHoe Teuenue. Yucno Peiinonbaca. IloBepxHocTHoe HaTspkeHue. CMayumBaHHE W HECMadMBaHUE.
Kanunnsipusie sisnenus. Monaenu kpoBooOpamieHus [lynbcoBas BonHa. Pabota u MomHOCTH cepiia. AmnmapaT MCKYCCTBEHHOTO KPOBOOOpAIEHHUS.
Omnpenenenre CKOPOCTH KPOBOTOKA.

Monynbnas equnania 4. MKT. Tepmonnnamuka. @u3nyeckue Mporecchl B OMOIOrMYecKuX MeMOpaHax.

Wneanwusbiii ra3. [lepBoe u BTOpoe Havano tepMoanHamMuku. [laBnenue ra3za. AGCONIOTHAs TeMIlepaTypa U YpaBHEHHE COCTOSHMS HACATBHOTO rasa.
TemmoemkocTh raza. M30XopHBIN, M300apHbIi, H30TEPMUYECKUH, aquabaTHbIN mporecchl. TepMoauHaMudecKkasl BEPOSITHOCTh U TEIUIOBBIE TIPOIECCHI.
OHTponus U Teroo0MeH. CTaTUCTUYECKUN CMBICT BTOPOro Havana tepmoanHamMuku. dnykryaruu. Opranu3M Kak OTKpbITas cuctema. TepMoMeTpus
u kanopumetrpus. CTpoeHue u Mojaenu MemOpaH. Dusznyeckue CBOMCTBa U mapameTpsl MeMOpaH. YpaBHenue ®@uka. YpasHenue Hepucra-Ilnanka.
VYpasuenue ['onpamana-XomkknHa-Karma. MemOpaHHbIE TOTSHITMAIIBI.

Mopyns 2. DnektpuuectBo. OnTuka. AToMHas pusnka
MopynbHas equHuLa S. DIEKTPUUECTBO U MArHETU3M.



OnexktpoanHamuka. CHIIOBas U SHEPreTHYECKask XapaKTEPUCTUKHU AIEKTPUUECKOTO MOJIsl. DIEKTPUUYECKHUM TUTIONB U €T0 3JIEKTpUYecKoro nojie. Teopus
DOWHTXOBEHA, TPU CTAaHAAPTHBIX OTBeAeHUs. Pusmueckue (akropsl, ompenenstone ocodenHoctn IKI'. Konnencaropsl. [locTOsSHHBIN TOK.
duznyeckue OCHOBBI djeKTporpaduu TkaHed W opraHoB. Pusnotepanus U ekTpodope3. MarHuTHOE MOJe, MarHUTHas MHAYKUUA. SIBieHue
JNEKTPOMArHUTHOW WHIYKIMH, CAMOUHIYKIMS. MarHuTHbIe CBOWCTBA TKaHeW opraHuzma. Du3HuecKre OCHOBBI MAarHUTOOHOJIOTHH.
DNEeKTPOMarHUTHbIE BOJIHBI.

MonynbHad equauna 6. Onruka.

I'eomeTprueckas onrtuka. 3aKOHBI T€OMETpUUYECKONW onTUKU. JInH3bl. DopMyia TOHKOM JUH3BL. AOOepanuu nuH3. Ontrdeckue npubopsl. CTpoeHUe
rma3za. Axkomojammu. Hemocratkm ontuyeckoit cucremsl rina3a. Octporta 3penHus. Mukpockon. HaTepdepeHuus u nudpakuus CBeTa.
HNutepdepomerprl. IIpocBernenue ontuku. Judpaknus dpenens m Opaynrodepa. I[lomsipuzanus u moryiomieHue cBeta. 3akoH Mairoca. 3akoH
Bbyrepa-Jlambepra-bepa. Konuentpaunonnas konopumerpust. CHEKTpbI MOTIOMEHUS.

MonynbHas equHua 7. AToMHas pU3MKa.

XapaKTepuCTUKN TEIUIOBOro M3inydeHus. 3akoH Kupxroda. 3axonsl TermmoBoro msimydeHus. @usmueckue ocHOBBI TepMorpaduu. MubpakpacHoe
U3Iy4YeHUE U €ro ImpuMeHeHue B MeauiuHe. 3akoHbl (hoTodddexra. buomornyeckoe neiicTBue cBera. PeHTreHOBCKoe M3imydeHHue. 3aKoH Mo3zmu.
B3anMoneiicTBie pPEHTTEHOBCKOTO HM3IYYCHHs C BEIIECTBOM. 3aKOH ociabieHus. Vcnoip30oBaHWE PEHTTCHOBCKOTO H3JIyYEHUS B MEIHUIIMHE.
PentrenoctpyktypHsblil aHanu3. CTaHOBIIEHUE COBPEMEHHOT0 yueHus: 06 aromax. Monens Tomcona u Pesepdopna-bopa. Teopus aroma Bomopoaa H.
Bbopa. Duepreruueckue ypoBHU MOJIEKYJI. BoTHOBBIE U KOpITyCKYJIsIpHBIE CBOMCTBA cBeTa. ['unotesa e bpoiisia. OcHOBHbBIE TPEICTaBICHNS] KBAHTOBOM
Mexanuku. Ousnka sapa. Anepusie peakiuu. JJozumerpus. Ouznyeckue OCHOBBI ACHCTBUS MOHU3UPYIOIIETO U3JIyYeHUS Ha OMOJOTHYECKHE TKaHHU.
Jlazepsl. Pagnocnektpockonus. Mcnonp30BaHKe J1a36pHOTO U3JIyYEHUS B MEULIMHE.

AHHOTAIIAS PABOYEM ITPOT'PAMMBI JJUCHUIIJINHBI «XXUMUS (OBIIAS, HEOPTAHUYECKAS, OPTAHUYECKAS)»
Copepxanne TUCIHUIUINHEI

Monynb 1. O6mias xumust

MonynbHas equauna 1. OCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKaHUSI XUMUYECKUX IIPOLIECCOB.

OCHOBHBIE IOHATHSA XMMUYECKON TEpMOAUHAMUKH. [lorionenne u BeIAEIEHNE PA3INYHBIX BUAOB SHEPTUU IIPU XMMHUYECKUX MpeBpalleHusax. Temnora
u pabora.

BHyTpeHHss SHEprus W SHTAJIbNNA WHAWBUIYAJIBbHBIX BEIIECTB U MHOTOKOMIIOHEHTHBIX cucTeM. CTaHJapTHOE cOCTOsHuE BemecTB. CTaHAapTHBIE
3HAYEHUS BHYTPEHHEM SHEPruu M SHTANBNHUU. TemnoThl XMMHUYECKHMX pEeakIui Npu TOCTOSHHOW TemrepaType M JaBJICHUM WIH O00bEME.
Tepmoxumuyeckue ypaBHeHHs. CTaHIapTHBIE SHTAIBIINU 00pa30BaHMs U CTOPAHUS BEIIECTB.

3akoH ['ecca. Pacuérel M3MeHEHMs CTAaHAAPTHBIX SHTAIBIUNA XMMHUYECKUX peakuuil M (PU3MKO-XMMUYECKUX IMpeBpalleHUIl (pacTBOpPEHHE BEIIECTB,
JMCCOLMAIUS KUCIIOT M OCHOBAHMIT) Ha OCHOBE 3aKoHa [ ecca.

[TonsiTrie 06 SHTPONUH KaK Mepe HEYyNOPsA0YEHHOCTH cucTeMbI (ypaBHeHUe bonbliMana).



Oneprusi ['m606ca m sHeprus ['enpMrosiplia Kak KpUTEPUH CaMOIPOM3BOJIBHOTO TMPOTEKAHHS Tpoliecca U TEPMOJAMHAMHUYECKON YCTOWYMBOCTH
XUMHYECKHUX COoequHeHu. Tabmuma cranaapTHeIX dHepruil [ m60ca oOpa3oBaHus BEIIECTB.

Kunetnka xumuueckux peaknuid. CKOPOCTh TOMOTEHHBIX M T€TEPOTeHHBIX XHMHUYECKHMX peakinuid. 3akoH neictByromux macc (3/IM). Koncranra
CKOPOCTH XMMHYECKOM peakUHH. BiusHue KOHLEHTpALUKU, TEMIIEPATyphl, AABICHUS U APYIMX IapaMeTpoB HA CKOpPOCThb peakuuid. IIpaBmino Bant-
Todaoa.

Xumuueckuil katanu3. TUIbl KaTaTUTUYECKUX CUCTEM (TOMOI'€HHBIN U T€TEepPOreHHbIN, aBToKaTann3). buokaranus. Karanuzaropbl 1 HHTHOUTOPBI, UX
pOJIb B TEXHUKE, (hapMalluy U MEAUIIMHE.

OO6patuMbie 1 HEOOpPATUMBIE XUMUYECKHE PEAKLIUU M COCTOSIHUE XUMUYECKOTO PABHOBECHSI.

KoHncTranTta xumMuueckoro paBHOBecHs U €€ CBSI3b CO CTaHIApTHBIM M3MEeHeHHeM dHepruu ['m66ca u snepruu ['enbMromnbia npouecca. Onpenenexnue
HaNpaBJICHUsl TPOTEKAaHUS PEaKIMH B CHCTEME IpPH JAHHBIX YCIOBHSX. 3aBUCHMOCTH 3Hepruum ['mbOca mporecca M KOHCTAaHTHI PaBHOBECHUS OT
temnepatypsl. [Ipuniun Jle-Ilarense—bpayHa.

MopynbsHas enqununa 2. YueHue o pacTBopax

OcHoBHbIE OMpeieNIeHus: pacTBOP, PACTBOPUTENH, PACTBOPEHHOE BellecTBO. PacTBoprMocTh. PacTBOpBI 1a3000pa3HbIX, KUAKUX U TBEPABIX BEIIECTB.
Bona xak oamH W3 Hamboliee pacCIpPOCTPAaHEHHBIX pAcTBOpUTENCH. Poiib BOTHBIX pPAacTBOPOB B IKU3HENCATCILHOCTH OpraHu3MOB. HeBonHbIC
PacTBOPUTEIIN U PACTBOPHI.

IIpouecc pactBopeHus kak ¢gusnko-xumuueckoe sisnenue (.M. Mennenees, H.C. Kypnakos). Tepmonnnamuka nponecca pactBopenus. CrnocoOsl
BBIPAKEHUSI KOHLEHTPAIMU PACTBOPOB U CBSA3b MEXKIY HUMH.

PactBopbI razoB B xuakoctsax. 3akons! I'enpu—/lansrona, 1.M. Ceuenosa.

PactBopsl TBEpABIX BEHIECTB B KUIAKOCTAX. [[OHATHE O KOJJIMTaTUBHBIX CBOMCTBAaX pacTBOPOB. 3aBUCHMOCTh «CBOWMCTBA PAaCTBOPA — KOHLUEHTPALU».
3akon Bant-T'opda 06 ocmornueckom napineHun. Teopust snekrtponutuueckon mauccorumanuu (Appenuyc C., KabmykoB M.A.). Poibp ocMoca B
6uocucremax. [Inmazmonus, remonus, Typrop. I ' uno-, n3o- u TUNEPTOHNYECKHE PACTBOPHI.

Teopust pacTBOPOB CHIIbHBIX IEKTPOIUTOB. MIOHHAs cuiia pacTBOPOB, KOAPGUIIMEHT AKTUBHOCTU M AKTUBHOCTh HOHOB.

PaBHOBecue MexIy pacTBOPOM M OCAJKOM MajoOpacTBOPUMOIO CHUJIBHOTO JeKTposnta. lIponsBeneHne pacTBOpUMOCTH. YCJIOBHSI pPaCTBOPEHUS U
00pa3oBaHMs OCATKOB.

Nonuzanus Boasl. MoHHOE ipon3BeieHne Boibl. BogopoaHslii mokaszarens. pH pacTBOpOB CHIIBHBIX KHCIOT U OCHOBaHUI.

PactBopb! cnabbix anekrponutoB. [Ipumenenne 3/IM k noHuzauuum crnadbix 3mekTponutoB. KoHcranta vonusauuu (auccounanuu). CTyneHYaThIi
XapakTep MOHU3ALNN.

Teopuu kuciaor u ocHoBanuii (Appenuyca, JIbtouca, bpencrena-JIloypu). KoncranTsl kucnoTHocTH 1 0ocHOBHOCTH. [Iporieccsl noHU3aum, rugpoinsa,
HeHTpaln3auy ¢ TOYKU 3pEHUS Pa3IMYHBIX TEOPUH KHUCIOT W OCHOBaHUM. pH pacTBOpOB CllaObIX KUCIIOT, OCHOBAHHMM, THAPOIU3YIOLIUXCS COJNEH.
AMpoTepHbIe 3TeKTPOIUTHI (aM(OIUTHI).

Ponb MOHHBIX, B TOM 4MCJ€ KHCIOTHO-OCHOBHBIX B3aUMOJICMCTBUH TpU MeTa0OIM3ME JIEKapCTB, B aHAIM3€ JIEKAPCTBEHHBIX IpErnapaTtoB MNpU
MIPUTOTOBJICHUH JIEKAPCTBEHHBIX CMECEH.



OB-cBoiiCTBa 2JI€MEHTOB U UX COCAMHEHHU B 3aBHCHMOCTH OT IOJIOKEeHHUA dneMeHTa B IICO M creneHu OKHUCIIEHUS DJIEMEHTOB B COCOUHCHMSIX.
Conpsx€HHBIE ITapbl OKUCINUTENb—BOCCTaHOBUTEL. OB-/1BONCTBEHHOCTD.

CrannmaptHoe m3MeHeHne sHepruu ['n6oca u I'enbmronbiia OB-peaknuu u ctangaptaeie OB nmoteHnmansl (3JeKTpOAHBIC MOTEHIIMATBI). Y paBHEHNE
Hepucra. Onpenenenne HanpasineHus nporekanus OB peakuuii no paznoctu OB noreHiuanos.

Onexrpoansiid nmoteHman, 9JIC OBP. Bausnue cpenpl u BHENTHUX yciaoBui Ha HampasieHue OB peakuuii 1 xapaktep o0Opa3yrommxcs MpOAyKTOB.
[TonsaTHE 00 MEKTPOXMMUYECKHX SIBICHUSAX U IPUUMHAX UX BO3HUKHOBEHUs. [IpoBoHUKY, UX BUBL Jnddy3HBINH 1 MEeMOpaHHbIN MOTEHIHATBI.
Mertopa 351eKTpOHHOI0 OajaHca U METO MoJlypeakluil — o0mmue yepThl U pazanuus. CocTaBlieHUE MOMypeakuii B cpefax pa3aIMuHOW KUCIOTHOCTH.
OB mnpoueccsl B )KUBBIX opranu3max. 3HaueHne OB cucrem s 6nosHepreTuueckoro 6ananca. OKHUCIUTENTbHO-BOCCTAHOBUTENIbHAS COBMECTUMOCTD
JIEKapCTBEHHBIX MTPENApPaTOB.

MopynpsHas eqununa 3. CTpoeHue BellecTBa

DneKTpoHHbIe 000JI0YKM aTOMOB U nepuoanyeckuii 3akon J[.M.Menzaeneesa. IIpupona XuMH4eckoi CBSI3U U CTPOCHNUE XUMHUECKUX COEMHEHUIN
OcCHOBHBIE 3Talbl PA3BUTHUS PEACTABICHNN O CYIIIECTBOBAHUU M CTPOCHHU aTOMOB. CIIEKTPBI aTOMOB KaK MCTOYHUK HHPOPMAIIUU 00 UX CTPOCHUH.
KBaHTOBO-XMMHUYECKasi MOJIENIb CTPOEHUS AaTOMOB. DJIEKTPOHHBIE (POPMYJIBI U JIEKTPOHHO-CTPYKTYPHBIE CXEMbI aTOMOB.

[lepuoanueckuii 3axon (I13) JI.11. MenneneeBa u ero TpakTOBKa Ha OCHOBE KBAHTOBO-MEXaHUYECKOM TEOPUU CTPOCHUS ATOMOB.

Crpykrypa Ilepuoguyeckoit cuctembl 3nemenToB (IICD): mepuwonsl, rpymmbl, cemeiictBa, s-, p-, d-, f-kiaccubukamus smemMeHTOB (OJIOKH).
JUinHHONEpUOIHBIM U KopoTkonepuoAublii BapuanTel [ICO. Ilepuonnueckuil xapakrtep WU3MEHEHUsI CBOMCTB aTOMOB 3JIEMEHTOB: PaJNyC, SHEPIUs
MOHHU3ALMK, SHEPrUsl CPOJACTBA K 3JIEKTPOHY, OTHOCUTENbHas siekTpoorpuuartensHocTs (020). Onpenensiomias posib BHELUIHMX 3JIEKTPOHHBIX
000JI0YeK Ui XMMHYECKHX CBOMCTB 3J€MEHTOB. lleproamyeckuii XapakTep W3MEHEHHs CBOMCTB MPOCTHIX BEIIECTB, OKCHJIOB M BOJOPOIHBIX
COEMHEHU 2JIEMEHTOB.

Tunel XMMHUYECKUX CBS3eH U (PU3MKO-XMMUYECKUE CBOWCTBA COEIMHEHUN C KOBAJIEHTHOM, NOHHONW M METAJNIMYECKON CBS3BI0. DKCIIEpUMEHTAJIbHbIE
XapaKTEPUCTHKU CBS3E€H: JHEPrusl CBSA3M, [UIMHA, HANPAaBIEHHOCTb. OJKCIIEPUMEHTANIbHAs KpUBas MOTEHLMAJIbHOW JHEPTUU MOJIEKYJIBI BOJIOPOAA
(IBYX3JEKTpOHHAsl XMMHUEcKas CBA3b 1o I 'elitinepy—JIoH10Hy Ha mpuMepe MOJIEKYJIbl BOAOPOA).

Omnucanue MoJyieKyJibl MeTofoM BallieHTHbIX cBsizelt (MBC). MexanusMm o0pazoBaHMsI KOBaJEHTHOM cCBs3u. HachllaeMocTh KOBaJEHTHOM CBS3H.
HanpaBiieHHOCTbh KOBaJIGHTHOM CBSI3U KaK CIIEJCTBUE YCIOBUS MaKCUMAJIbHOTO NepeKpbIBaHUsS opOuTaneil. Curma- ¥ MU-cBSI3U U UX 00pa3oBaHue MpH
nepeKkpbIBaHuM s-, P- u d-opoburaneit. Kparnocts cBszeit B MBC. TlonsipHOCTh U OISPU3YyEeMOCTb KOBAIEHTHON CBSA3U. D((HeKTUBHBIE 3apsi/ibl aTOMOB
B MoJjieKy1ax. [1osipHOCTE MONEKyYII.

I'uGpuau3anys aToMHBIX opOuTanelt. Y cTOMuMBOCTh THOPUAN30BAHHBIX COCTOSHUM pa3iIMyHBIX aTOMOB. [IpocTpaHCTBEHHOE PacIooKEHHE aTOMOB B
MoJieKyax. XapakTepHble CTPYKTYpPbI TPEX-, UETHIPEX, MATH- U IIECTHATOMHBIX MOJIEKYII.

Onucanue MOJEKyJ METOA0M MOJEKYJsIpHbIX opoutaneit (MMO). Cas3biBaromue, pa3pbIxisionye U HecBssbiBaromue MO, ux sHeprus u ¢opma.
Ounepreruueckue auarpaMMmbl MO. 3anonnenne MO anekTpoHaMH B MOJIeKyJ1ax, 0Opa30BaHHBIX aTOMaMU U MOHaMHM 3JieMeHTOB 1-ro nepuoaos I1CH.
Kpatnocts cBs3u B MMO.



MexXMoIeKyIsspHble B3aUMOJICHCTBUS U UX HNPHUPOAA. DHEPrusi MEKMOJIEKYJSPHOTO B3auMoJeHcTBUS. OpHEHTAUMOHHOE, WHAYKIMOHHOE H
JUCIIEPCUOHHOE B3auMojielicTBUsA. BonopoaHast ¢Ba3b U €€ pa3HOBUIHOCTU. buonoruueckast pojb BOIOPOAHON CBSI3U. MOJEKyIsIpHbIE KOMIUIEKCHI U
UX pOJIb B METaOOIMYECKUX MPOIIeccax.

TeopeTnueckne OCHOBBI METO/I0B UCCIIEJOBAHMSI CTPOCHUS XUMUUECKUX coeAMHEHUN. CIIeKTpabHbIE METO/IbI U3yUEHU s CTPOEHUS BELIECTBA

Mopyns 2. Heopranuueckasi Xumusi.

MonynwsHas enunanna 4. Yuenne B.M. Bepnanckoro o 6uochepe nu 6uorcoxumun. Makpo- ¥ MUKpOdJIeMeHTHI. [loHATHE O OMOTeHHBIX dJIEMEHTaX.
3aKOHOMEPHOCTH pacIpe/ieicHusT OMOTeHHBIX 3J1eMEeHTOB. [loHaTHEe 0 OnoTHKax. Makpo- ¥ MUKPOAJIEMEHTO3bI.

MonaynbHasa enuauna 5. XuMusi 3JIEMEHTOB

XuMUs S — AJIEMEHTOB M uX Ouonoruueckas poib. OcobenHoctu nonoxenus B [ICD, peakuuu ¢ KUCIOPOAOM, TaJOr€HAMH, METAJUIaMH, a30TOM,
yIIepoaoM, cepoil, okcuaamu. Bona kak BakHelIee COEAMHEHHE BOJOpOJa, €€ (PU3NYECKHE M XUMHUYECKHE CBOWCTBA. AKBAKOMILIEKCHI H
Kpuctayoruaparel. OcoOEHHOCTH NOBEIEHUS BOJIOPO/Ia B COEAMHEHUSIX C CHIIBHO U CIa0ONOISpHBIMU cBA3siMU. VIOH BOJOpOJa, HOH OKCOHMSI, UOH
ammoHusa. OO6mas xapaxrtepuctuka S snemeHToB | u Il rpynn. M3menenue cBoiictB snmementoB |l A rpynmbl B cpaBHeHuu ¢ | A rpynmsbl
XapaKTepUCTUKU KaTHUOHOB. MIOHBI S - METa/sIOB B BOJOPOJIHBIX pacTBOpax; 3HEPIus rujparaluy HOHOB. B3auMonelicTBre METaIoB ¢ KUCIOPOIOM,
o0pa3oBaHHe OKCHUJOB, NMEPOKCHIOB, TUIIEPOKCHIOB (CYNEPOKCHIOB, HAMEPOKCHIOB). B3aumoneiicTBue ¢ BOJOM 3TUX cOeAMHEHUU. ['Mapokcusl
LIEJIOYHBIX U HIEIOYHO3EMENbHBIX METAJUIOB; aM(POTEPHOCTh THAPOKCHIA Oeprius. ['uapuabl MENOYHbIX U LIEJIOYHO —3€MENIbHBIX METAJUIOB U UX
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. B3amMoOJeiCTBUE IIENOYHBIX U MIEJIOYHO — 3€MEJbHBIX METaUIOB C BOJAOW M KucinoramMu. CoNlM MIETOYHBIX H
[IEJIOYHO- 3E€MENIbHBIX METAJUIOB: CyJb(haThl, TaJOreHHbl, KapOoHatbl, ¢ocdarsl. VOHBI MIETOYHBIX ¥ MIEJTOYHO- 3EMENIbHBIX METaUIOB Kak
KOMIUIEKCO- oOpaszoBarenu. Honodopmbl ¥ HMX poiib B MEMOpPaHHOM TMepeHoce Kanusi u HaTpusa. VoHbI MarHus W KaublUs Kak
KOMIUIEKCcooOpa3zoBareny. buomornyeckass pojb S- 3JIEMEHTOB- METAUIOB B MUHEpaJbHOM OajlaHce opraHu3zMa. Makpo- ¥ MHUKpO- S- 3JIEMEHTHI.
CoeaMHEHHs KaJbIUs B KOCTHOM TKaHH, CXOJICTBO MOHOB KallbIMsI W CTPOHIIMS, H3oMopdHOe 3amemnienust (mpobiema ctponius -90). TOKCHYHOCTH
COEeIMHEHMH Oeppruinsi. XMUMHUYECKHUE OCHOBBI TPUMEHEHUS COSAMHEHUN JIUTHSI, HATPUS, KaJIis, MarHus, KaJblius, Oapus B MEIUIIMHE U B (hapMaIiuu.
XuMus p-3IEMEHTOB M UX OMoNoruyeckast poib. p — anementsl |l rpynmsl. O6mas xapaktepuctuka rpynmsl. bop. Obmas xapakrepuctuka. [Ipocteie
BEIIECTBA U HUX XHUMHUYECKass akTUBHOCThb. bopuawsl. CoemuHeHus ¢ BOAOopoAoM (OopaHbl), OCOOCHHOCTH CTEPEOXUMHU W TPHUPOJBI CBS3U.
Iunpunobopatel. ['anuapl 6op, THAPONIN3 U KOMIUIEKCOOOpa3oBaHue. bopHbIM aHruapun u 6opHast kucioTa. Terpabopar Hatpus. buonornueckas
poiib 6opa. AHTHUCENTUYECKUE CBOMCTBA OOPHON KHUCIOTHI U ee cojeil. AmoMunuid. Obmas xapakrepuctuka. [IpocToe BemecTBo U ero XxuMudeckas
aKTUBHOCTh. Pa3sHOBHIHOCTH OKCHIA AIIOMHHHS. MPUMEHEHHEe B MeauluHe. AMGOTEpHOCTh THAPOKCHIA. altOMHUHATh. MOH altoOMHHHS Kak
KOMIUIeK0ooOpa3oBarenb. PU3NKO — XMMHUYECKHE OCHOBBI MPHUMEHEHUS alIOMHUHMS B MeAMLMHE W (apmanuu. p — saeMeHTsl |V rpynmel. OOmias
XapakTepucTuka rpynmbl. O0mmas xapakTepucTuka yrieponaa. AmoTponnueckue MoauduKanuu yriepojaa. Tumsl ruOpuu3anuy aToMa yriepoja u
CTPOEHHE YIJIEPOIOCOAEePKAIINUX MOJIEKYI. YTJIepo B OTPUIATENbHBIX CTENEHIX OKUcaeHHs. KapOupl akTUBHBIX METAJIJIOB M COOTBETCTBYIOIINE UM
yrieBopopoabl. Coenunenus yriaepoan (I1). Oxcun yrnepoxaa (I1), ero KO u OB xapakrepucTika, cBOcTBa Kak JUraHAa, XUMHUYECKHUE OCHOBBI €r0
TOKCMYHOCTH. [{naHo-BOJOpO/IHAs KHUCIIOTA, MPOCThIE M KOMILJIEKCHBIE IUAHUABI. XHWMHUYECKHE OCHOBBI TOKCHUYHOCTH IHaHUIOB. CoeauHEHUs
yraepoaa (1V). Oxcun yrinepona (1V). YronbHast kucinora, kapOoHATHl U THAPOKAPOOHATHI, TUAPOIU3 U TEPMOXUMUYECKOE pasznoxeHune. CoeTuHEHHS



yriepoja ¢ rajoreHaMu u cepoil. YUeTblpexxyIopucThiil yriepos, ¢ocreH, (GpeoHsl, cepoyriepoj] MW THOKapOoHaThl. L[MOHATBI M THOLMOHATHI.
du3nuecKue U XMUMHYECKHE CBOMCTBA, IPUMEHEHMUE.

buonorunueckas posb yrnepoga. Kpemuuii. OOmas xapakrepuctuka. OcHOBHoe oTiauuue oT yriepona. Cunmununael. CoeluHEHHs € BOJOPOJOM
(cunanbl), okucieHue M TUAposu3. [IpUpojHBIE CHIMKATBI W ATIOMOCHJIMKATHI. DJEMEHThl MOATrpynmbl repMmanus. OOmas XapaKTepuCTHKA.
YcToitunBOCTh BOAOPOAHBIX coenuHeHuit. Coeauuenust ¢ ragoreHamMu tuna OI'2 u DI's , moBenenne B Bomubix pactBopax. Oxcuasl. Oxcuna (1V).
AM(pOTEPHOCTH THAPOKCUAOB. XUMHU3M TOKCUYECKOTO ICHCTBHS COSAUHEHNUN CBHHLIA. P — SJIEMEHTHI V TPYIIIIEI

OOwiast XxapakTepuCcTUKa Tpymmbl. A30T, (Gocdop, MBILBIK B OpraHusme, ux Ouosoruueckass poib. A3or. OOmas xapakrepuctuka. CoequHEHuUs ¢
OTpHULATENbHBIMU cTeneHsIMU okuciaeHus. Hurpuasl. Ammuak, KO u OB xapakrepuctuka, peakuuu 3aMenieHus. AMuapl. AmMmuakaTtel. IoH aMMoHUS
U €ro COJM, KUCIIOTHbIE CBOWCTBA, TepMHUUECKOe pacroyioxkenue. I'uapasun u ruapoxkcunamud. KO u OB xapakrepuctuka. A30THCTOBOJOPOIHAS
kucaoTa ¥ a3ujpl. CoelMHEHUs a30Ta B MOJIOKUTENbHBIX cTeneHsx okuciaeHus. Oxkcunpl. KO u BO cBoiictBa. A3otucras kucinora u HUTpuThl. KO n
BO cBoiictBa. A3zotHas kucinora u Hutpathl. KO n BO xapakrepuctuka. «llapckas Bogka». @ochop. Obmas xapakrepucTHKa. AJUIOTPONUYECKHE
Moudukanuu dochopa, ux Xxumuaeckass akTuBHOCTh. Dochuapl. Pochun. Coequaenus: Gocop B MOIOKUTENBHBIX CTETIEHAX OKHCIeHUS. OKCHIBL:
CTEpEOXUMUsl U IMPUPOJA CBSI3H, B3aUMOAeHCTBUE ¢ BoJoU U cnupTamu. PochopHoBatucTas u pocdopucras KUCIOThI, cTpoeHre Moiiekyi, KO u BO
cBorictBa. udocdopnas (mupodochopnas) kuciaora. MetadochopHble KUCIOTHI, CPaBHEHHWE C a30THOW Kuciotoil. [IpomsBoanbie (ocdopHOit
KHUCJIOTHl B JKMBBIX OpraHM3Max. ODJEMEHThl MOJArpymIbl Mblmbsika. OOmas xapaktepuctuka. CoeIMHEHMs MbIIIbsAKA, CypbMa M BHUCMYTa B
MOJIOKUTEIBHBIX CTEMEHSAX OKHUCICeHHsS. [amuabpl M u3MeHeHue ux cBoucTB B rpynme. Oxcuasl u ruapokcuasl I () u 3 (V); ux KO u BO
XapakTepucTUKH. ApceHuTsl U apceHTarbl, uXx KO u OB cBoiictBa. CypbMsiHas KUCIOTa U €€ COJU. BUCMyTaTbl, HEYyCTOMUMBOCTh COETUHEHUIN
BucMyTa (V). p — anementsl VI rpynnel. O6mas xapakrepuctuka rpynnbsl. Kucnoposn. O6mias xapaktepuctuka. Poip Kuciopoaa Kak OIHOTO U3
HauboJiee pacpOCTPAHEHHBIX 3JEMEHTOB U COCTAaBHOM 4acTH OOJIBIIMHCTBA HEOPraHWYECKUX cOeAMHEHUH. O30H, CTepeoXUMHUs U IPUPOZa CBA3EH.
XuMmuueckasi akTUBHOCTh B CpaBHEHUHU ¢ kuciopoaom. Bomopoma mepokcua (H202), ero KO u BO xapaktepucTuka, MpuMEHEHHE B MEIUIIMHE.
buonoruyeckas posib kuciopoja. XUMHYECKHE OCHOBBI TPUMEHEHHs KUCIIOPOia U 030Ha, a TAaKXKe COSAMHEHHUH KUCIopoJa B MeIMIIMHE U (papMalui.
Cepa. O6mas xapakrepuctuka. COeJMHEHHs CEpbl B OTPUIATENBHBIX cTerneHsx okucienus. Coeaunenus cepwl (1V) — OKcHI, XJIOPUJ, XJIOPUCTHIH
THOHWJI, CEPHHUCTAast KHCioTa, cyabuthl U ruapocynbhutel. x KO u BO cBoiictBa. CBoiictBa THOCynb(aToB. Coeaunenus cepbl (V1) — okcupn,
cepHas KucioTta npousBojaHble - cyinbdarsl, KO u BO cBoiictBa. [lupocepnas kucnora. buonormdeckass poiab cepbl. XUMHYECKHE OCHOBBI
IIPUMEHEHHs cepbl U ee coeauHeHuil B MeauuuHe. CeneH u Temtyp. O6mas xapakrepuctuka. KO u BO cBolicTBa BOJOPOJHBIX COEAMHEHUN M MX
coneil. Oxcuapbl u kucnotel, ux KO u OB cBoiictBa. buonoruueckas ponp cenena. p — anementsl VI rpynnel (ramorensr) O61mmias xapakTeprucTUKa
rpynnsl. IIpocTele BemecTBa, X XUMUYecKass akTUBHOCTb. CoelnHEHus rajoreHoB ¢ BopopoaoM. PactBopumocts B Boge; KO u OB cBoiicTBa.
l"anorenua — MOHBI KaK JIMTaH/bl B KOMIUIEKCHBIX COEAMHEHMSIX. |'aJlOreHbl B MOJIOKUTEIbHBIX CTETIEHIX OKUCIIEHHUS. COCIMHEHUS! C KUCIOPOJIOM U
ApyT ¢ apyrom. B3anmozeicTBie rajJloreHoB ¢ BOAOW M BOAHBIMH pacTBOpaMH ILIENOYEH, KHCIOPOJHBIE KUCIOTHI XJIOpa U UX colM. buonornueckas
poiib bTopa, XxyIopa, OpoMa u Hoaa. p — sneMeHTsl VIl rpynmsr (6maropoansie rassr) OOmas xapaktepuctuka. OU3NYECKne U XUMUYECKHE CBONCTBA
6maropoiHbIX razoB. CoevHeHHs 6J1aropoaAHbIX ra3oB. [IpuMeneHne 61aropoAHbIX Ta30B B METUIIMHE.

Xumust d-3eMEeHTOB M WX Ouosorudeckas poiib. OOmias xapakTepucThka 0 —3JIeMEHTOB, OCOOCHHOCTH O —3JIEMEHTOB: MEPEMEHHbBIC CTEMCHU
oKHcIeHusl, oopa3oBanue komruiekcoB. d —memenTs! |1l rpynmel. OOmias xapakTeprcTHKa, CXOJACTBO M OTJIMYKE OT S- »nemeHToB |l rpymmer. d —



anemeHTtsl IV u V, rpynmn. O6mas xapakrepuctuka. d —snementsr VI rpymmel. OOImas xapakTeprcTuka rpymnmibl. Xpom. OOmas xapakTepHUCTHKA.
ITpocToe BemecTBO M €ero XMMHUYecKast aKTUBHOCTb, CIIOCOOHOCTh K KOMILIeKcooOpazoBanuio. XpoM (1), kuciaotHo — ocHoBHBIE (KO) 1 OKHCTUTETHHO
— BoccranoButenbHble (OB) xapakrepuctuku coenuHeHuii. Xpom (l1l), kucnorHo —ocnoBHas (KO) u  oxkuciautenbHO — BoccTaHoBUTENbHBIE (OB)
XapaKTePUCTUKH COCAMHEHHM, CIIOCOOHOCTh K KoMIuiekcooOpasoBanuto. Coemaunenus xpoma (V1) — OKCHI M XpPOMOBBIC KHCIIOTBI, XpOMaThl U
muxpomatel, KO nu OB xapakrepuctuka. OKHCIUTEIbHBIC CBOMCTBA XpOMATOB M TUXPOMATOB B 3aBHcHUMOCTH OT pH cpensl. MommbaeH u Boabdpam,
o0Imasi XapaKTepUCTUKA, CIIOCOOHOCTh K OOpa30BaHUIO M30MOJIM- M TE€TEPONOIMKHUCIOT; CPAaBHUTENbHAs OKUCIUTENPHO — BOCCTAaHOBHTEIbHAS
XapaKTEPUCTUKA COCAMHEHUI MOJIHOIeHa 1 BOJIb()pama 1o OTHOIICHHIO K COSIMHEHUAM Xpoma. bruonorudeckoe 3Hadenue d —snemeHTsl VI rpymimbl.
d —nementsl VII rpynmel. O0mias xapakrepuctuka rpymmbl. Mapranen. OOmias XapakTepUCTHKA. XUMHYECKash aKTUBHOCTh MPOCTOTO BEIIECTBA.
CnocoO6HOCTh K KOMILIEKcOOOpazoBanuto (kapOonmsbl mapranna). Mapranen (II) m mapranen (IV): KO u OB xapakrepuctuka COeauHEHUH,
CIOCOOHOCTH K KOMILIeKcooOpa3oBanuio. Mapraunen (IV) okcua, KUCIOTHO - OCHOBHBIE ¥ OKHCIUTEIIBHO - BOCCTAHOBUTEIHHBIC CBOWCTBA, BIIHSIHHE
pH na OB cBoiictBa. Coequnenust mapranna (V1): manranarsl, ux oOpa3zoBaHue, TepMHUECKas YCTOWYUBOCTD, JUCIPOIOPIIHOHUPOBAHNE B PACTBOPE U
ycnoBusi crabwimsanuu. CoenuHennss mapranna (V) — okcun, mapranmoBas kuciora, nepmanranatel, KO u OB cBoiicTBa, MPOIyKTHI
BOCCTAHOBJICHHUS [IEPMAHTaHATOB NpH pa3nuuHbiX 3HaueHusX pH. d —snementsr VI rpynmer. OO1ias XxapakTepucTHKa SJIEMEHTOB CEMENCTBA JKelesa.
XKeneszo. XuMudeckass akTHBHOCTb ITPOCTOT'O BEIECTBA, CIIOCOOHOCTH K KoMILIekooOpa3oBanuio. Coenunenus xenesa (I1) u sxenesza (111) — KO u OB
XapaKTEPHUCTHKA, CIIOCOOHOCTh K KOMIUIEKCOOOPa30BaHUI0. KOMIUIEKCHBIE coenuHenus xkene3a (11) u xxenesza (I11) ¢ nmanua — u THOLIMAHAT — HOHAMH.
I'emornnobuH m xenezocoaepkamme (hepMeHThl, XuUMHUYecKas cymHocTh ux aedctsus. Kemeso (VI). Depparbl, momyueHHe W OKUCIUTEIBHBIC
cBOcTBAa. XMMHUYECKHE OCHOBBI PUMEHEHUS Kelle3a U Kelle30CoIepKalluX npenaparoB B Meaunune u ¢papmanuu. Kobanst u Hukenb. CoelnHeHus
kobanpTa (Il) m xoGampra (lll), HUKens (I1); KO u OB xapakrepuctuka, CrocoOHOCTh K KOMILIEKCOOOpasoBaHuio. Hukenp um KoOaIbT Kak
MHKPO3JIEMEHTbI. XUMHUYECKHE OCHOBBI MPUMCHEHHS COCTUHEHHI KOOanbTa M HUKEIS B Meauimae u ¢apmanuu. d —saementsl | rpymmsl. O6rmas
XapaKTepUCTHKa rpynmbl. Ou3ndeckue U XuMuueckue cBorcTBa npocthix BemecTB. Coequnenue meau (1) u meau (Il), ux KO u OB xapakrepucruka,
CIOCOOHOCTh K KoMIUIekcooOpazoBanuto. KommiekcHosle coeaunenus meau (I1). Xumuueckue oCHOBBI MPUMEHEHHs COAMHEHUH MeIU B MEAULIMHE U
dapmaruu. Coenunenue cepedpa, nx KO u OB xapakrepuctuku (O0akTepuIiuIHbie cBoicTBa HOHA cepedpa). CriocoOHOCTh K KOMIUIEKCOOOpa30BaHUIO,
KOMIUIEKCHBIE COECUHEHHS cepebpa C rajoreHuaamu, aMMuakoMm, tuocyibdaramu. 3omoto. Coenunenus 3omnota (1) u 3omota (Il1), ux KO u OB
XapaKTEePUCTHKA, CTIOCOOHOCTh K KOMIUTeKkcooOpa3oBanuto. d —anmementsl |lrpynmel. O6mast xapakrepuctuka rpynmnbl. [{urk. OOmias xapakTepucTika,
XMMHYecKas aKTUBHOCTH npocrtoro BemectBa; BO nu KO xapaktepuctuka coeauHeHuil nuHka. KoMmiuiekcHble coeMHEHUs IMHKA. PTyTh. OOmas
XapaKTEePUCTHUKA, OTIIMYUTEIBHBIC OT IIMHKA U KaaMus cBoWCcTBa. OKHCICHUE PTYTH CepHOM 1 a30THOM kucioror. Coequnenus prytu (1) u pryru (11),
ux KO u BO xapakrepucruka, cnocoonocts prytu (1) u prytu (II) x xommiekcooOpa3oBaHu0. XUMH3M TOKCHUECKOTO AEUCTBUS COEIMHEHMN
KaJIMUSI U PTYTH.

Crpyktypa KC: nieHTpanbHbIif aToM, TUTaH/bI, KOMIUIEKCHBIA MOH, BHYTPEHHSS W BHEIIHSSA cdepa, KOOPAMHAIMOHHOE YHCIIO IEHTPAIBLHOTO aroMa,
JIEHTATHOCTH JUTaHHI0B. CITIOCOOHOCTh aTOMOB Pa3IMYHBIX JIEMEHTOB K KOMIUIeKcooOpa3zoBanuto. [Ipupoaa xumudeckoit csizu B KC. O6pazoBanue
n muccornuanuss KC B pacTBopax, KOHCTaHThl 00pa3oBaHMsA M HeCTOMKOCTH KomruiekcoB. Kmaccudukamms m Homenkinarypa KC. KowmrmuiekcHble
KHCIIOTBI, OCHOBaHMUsI, cosii. KapOoHMIIbI MeTaioB. XenaTHble KOMIUIEKCHBIE COSMHEHMsI. XeaaToTeparus.



Monayns 3. Oprannueckas XuMus

MonynbHas equauna 6. OCHOBBI PEaKIIMOHHOM CITIOCOOHOCTH OPTaHUYECKUX COCTUHEHUH.

IIpenMer opraHM4eckOd XMMHHM M OCHOBHBIE JTallbl €€ pa3BUTHA. VCTOpHs BO3HUKHOBEHHMS M IPUYUHBI BBIICICHUS B CaMOCTOSITCIIBHYIO HAYyKY.
Opranunyeckas XUMHsS B psAy APYyTUX HayK, CBI3b ee ¢ Ouonorueid M menunuHoil. OCHOBHbIE HMCTOYHHKH OPraHHMYECKOro ChIphsi. OCHOBHBIE
IIOJIOKEHMSI TEOPUHU XUMHUUEcKOro crpoenus. IIpocreiimas u monekyisapHas Gopmyiisl. [lonstue o crpykrypHoit popmyse. CTpyKTypHast ©30Mepus U
ee pazHoBUAHOCTU. DyHKIIMOHANIBHBIE IPYNIIBL. [ 'OMOJIOrH4YecKHUEe PSabL.

OO0pa3oBaHue cBsizel B COEMHEHMSX yriepoa. DIeKTpoHHbIE (GopMyIbl JIblorca U TUIIBI CBA3EH B OpraHMYecKUX coequHeHusax. OnucaHue cBsizel B
pamkax MO JIKAO. Ces3piBatomue u paspoixistonie MO s- u p-csizeid. [ mbpunuzanus AO aroma yriiepoja Kak METO/ OMUCAHUS JIOKATH30BaHHBIX
JBYXILIEHTPOBBIX CBs3eil. BanenTHble yriibl, AnuHbl cBsa3ell. IlpeacraBienus o pacnpeneneHuy (Ae10Kaau3alun) 3JIeKTPOHHON INIOTHOCTH, croco0ax
ero u300pakeHust (Pe30HAHCHBIE CTPYKTYPHI), SMEKTPOHHBIX 3 dekTax aToMOB U (PyHKIIMOHANBHBIX Tpymil. COnpsbKeHHBIE CHCTEMBI (He3apshKEeHHbBIE
u 3apspkeHHble). O0Iue npeacTaBlIeHusl O MHOTOLEHTPOBBIX AETI0KaIN30BaHHBIX MO. DiieKTpOHHasl INIOTHOCTh HA aTOMe, OPSI/I0K CBSI3H.
[IpocTpaHCTBEHHOE CTPOEHUE OPraHMYECKUX cOoeAMHEHUH. [IpocTpaHCTBEHHOE CTPOEHHE METaHa U ero romosoros. IlpuHuun cBo6oIHOrO BpalieHus
BOKPYT IIPOCTBIX yIJIEPOJ-YIIIEPOIHBIX CBSI3€H U Ipeelbl ero npuMeHuMocTu. [lonsaTre o koHpopmanusax. XupaabHOCTh MOJIEKYJI U €€ MPOsIBJICHUE B
ONTUYECKON aKTMBHOCTH COEAMHEHUH. ACUMMETpUYECKHil atoMm yriepoaa. OOiee yciaoBHE MOSBICHHUS ONTHYECKOM akTUBHOCTU. [IpoeknnoHHbIE
bopmynsl Puiepa. R,S-HomeHknarypa. DHanTHOMeEpHl U pauemarbl. Konuryparnuonusie psiibl. CoeqMHEHUs ¢ IByMs U 00jiee aCUMMETPUYECKUMHU
aTOMaMu yTiiepoja, nuactepeomepsbl. [IpuHnume! pasnencaus (pacuierieHus) pamnematoB. O0OpaiieHrne KoHQUTYpauu U pareMu3ansi. XupaibHOCTh
B XMMUYECKHMX peakuusx: oOpallleHHe KOH(pHUIypaluM, palueMu3alus, BOSHUKHOBEHHE XHUPAJIbHOTO LIEHTPA, CBSI3b CO CTPYKTYPOH peareHTOB U
MeXaHU3MOM peakiuu. OnTuyeckas akTUBHOCTb COEIMHEHUH, HE COJIEPIKALUX aCUMMETPUYECKUX aTOMOB yIJIepoja.

Homenknarypa: cucremarnueckas M paunuoHanpHas. IIpaBuna noctpoenus HasBanus no HoMeHkiatype HMIOITAK yrineBomopomoB u  ux
(GYHKIMOHATIBHBIX MPOU3BOAHBIX (CIIUPTHI, KETOHBI U T. [I.).

MexaHn3Mbl OpraHMuecKux peakuuid. [lonaTne o MexaHu3smMax peakuu.

MopynbsHas eqununa 7. Xumusi OMOJIOTUYECKH aKTUBHBIX OPTAaHUYECKUX COSIMHEHUH.

Crnuptel. Knaccuduxauus. Homenknarypa. @usmueckue cpoiictBa. CrocoObl momydeHusi. KucioTHele CBOMCTBa; 00pa3oBaHME aJIKOTOJIATOB.
OcHoBHbBIE CBOHCTBa; OOpa3oBaHHE OKCOHHMEBBIX coOJIed. MEXMOJIEKYISIpHbIE BOJOPOJHBIE CBS3M M HUX BIUSHUE HAa (U3MYECKHUE CBOWMCTBA U
CIIEKTpaJIbHble XapakTepucTHkH. HykineopuibHble M OCHOBHBIE CBOWCTBA CHMPTOB. BHyTpuMmozekysspHas aeruaparanus cnupTtoB. OKucieHue
cnupToB. OTHOLIEHHE K OKUCIEHHUIO IEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX CIUPTOB. bruosornyeckoe 3HaueHNe OKUCICHHUS CIUPTOB. MHOr0aTOMHBbIE
cupThl. OCOOEHHOCTH MX XMMHYECKOTO MOBEACHHUS. DTHIIEHIJIHMKOIb, rniepuH.HenpenenbHuele cnupThl. BUHMIIOBBIN, MONMBUHWIOBBIA CHUPTHI.
Bununanerar, nonuBuHmianerar. Mnentudukanus cnuproB (kauecTBeHHble peakuuun). denonsl. Knaccudukanusa. Homenknatypa. ®dusnueckue
coiicTBa. CriocoOs! monmyueHus. KuciaoTHble cBolicTBa, nonydeHue Gpenonaros. HykneopuibHblie cBoiicTBa (heHOMA: MTOTyUYEHUE MPOCTHIX U CIOKHBIX
a¢upoB. Oxucnenue ¢enonon. [IpupoaHsie MHOroOaTOMHBIC (PEHOJBI W WX MPOU3BOJHBIE KaK OMOAHTHOKCHAAHTHL. Peakiuu 31aeKTpoduIbrHOTO
3ameneHuss B ¢eHonax. Mnentudukanus denonoB. o- u P-Hadronbl. MHoroaromusie ¢genonsl. Ctpoenue, cBoiicTBa. [IlupokaTexuH, pe3opuuH,
THJIPOXUHOH, ¢uopormonH. AMunbl. Kiaccuduxanusa. Howmenknarypa. ®usndeckue cBoiictBa. CrnocoObl moidydeHHs anudaTHdecKux u
apomaThueckux amMuHOB. KucinoTHo-ocHOBHBIE cBoiicTBa. O6pa3oBanue coneld. HykneodunbHble cBOMCTBa. AJIKMJIMPOBAaHME aMMHaKa M aMHHOB.



YerBepTUUHbIE aMMOHHUEBBIE COJU. PacKpeITHE O-OKCHIHOrO LMKJIAa aMUHaMM, 0Opa30BaHUE AMUHOCIUPTOB. Peaklnu NepBUYHBIX, BTOPUYHBIX U
TPETUYHBIX aNu(paTUYECKHX M apOMATUYECKUX aMHUHOB C a30THCTOW KuCiOoTOH. KapOunaMuHHas peakuus - aHalIUTHYecKas Mpoda Ha MEPBHYHYIO
aMMHOTPYIIY. AKTUBHPYIOLIEE BIUSHIE aMUHOTPYIIIIbI HA PEaKIMOHHYIO CIOCOOHOCTh apOMaTHYECKOro Apa. ['aorenupoBanue, cyib(GpUHUPOBAHHE,
HUTPOBAaHUE apOMAaTHYECKUMX AaMHMHOB. Peakuuu OKHMCIEHMS NEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX aMUHOB. OKCOCOEAMHEHHS M PpEeaKLHUU
HykiieopuiabHoro npucoeauHenuss 1o >C=0 cBa3u. BausHue »1eKkTpoHHBIX A(PPEKTOB Ha XUMHYECKYl0 akTUBHOCTh >C=0 cBs3u. Peakuun
BOCCTAHOBJICHHSI, OKUCJICHHs, KaHHMIIApOo, aibIOJILHOM KOHJEHCAIMHM OKcOocoequHeHui. KapOoHOBBIE KHCIOTHI M WX MPOU3BOJAHBIC. Peakmmu
HYKJICO(UIIBHOTO 3aMELLEHUS B PSILy TPOU3BOIHBIX KAPOOHOBBIX KUCIIOT.

[Tomu- w reTepopyHKIMOHATBHOCTBKAK OAWH M3 XapaKTEPHBIXIIPU3HAKOB OPTraHUYECKUX COCJMHEHUH, YYacTBYIOIIMX B Ipoleccax
KHU3HEEATeNbHOCTH. AMUHOCIIUPTHI: 3TAHOJAMHH, XOJIHH, aueTHiIXoauH. [lonaTue o OnoreHHbIxaMuHax: Jo(aMuH, HOPAIPEHAINH, aIPCHATIMH U UX
pOJb TOPMOHOB HHeHpoMeanaTopoB. OKCHUKUCIOTHI U KETOKHUCIOTBI M MX XMMHYECKOE IOBeIeHHE. AIIETOYKCYCHBIM 3(pHp M KETO-CHOJIbHAs
tayromerpus. 1llaBeneBoyKkcycHas KMCI0Ta, KETOIIyTapoBasi KMCI0Ta KaK BaKHEeWIIMe MeTa00auThl. AMUHO(QEHO. AHAIBIUPYIOIINE TPOU3BOIHBIE!
¢denanernn u napaneramoii. CaluuiIoBas KHCIOTa M €€ CBOMCTBA Kak OM(YHKIIMOHAIBFHOTO COeAMHEHUs. [IpOM3BOAHBIE CAIMIIMIOBONW KHUCIOTHI
CaJINLIUJIAT HATPUsl, METWICATMIWIAT, alleTUICATUIIIOBAs KACIOTa, B KAYECTBE JIEKaPCTBEHHBIX CPENICTB.

[IsaTH4YIeHHBIE TETEPOLUKIBI U MX MPOU3BOAHBIC: MUPPOJ, OEH3MUPPOI(MHIO0N), TPUNTO(haH, CEPOTOHHUH. A3OJBI: MUPA30J, WMHAA30JI. THA30I.
[Ipon3BoaHbIe MUpa30JI0OHA: aHTUNUPUH, aHiabrvH. ['uctuaun. llecTuuneHHble TE€TepOLMKIIbL: TMPUINH, XUHOJIMH, TUIEPUIUH U €T0 IPOU3BOAHbIE-
npoMHUI0NT M 8-OKcuXuHONWH. HukotmHOBas kucnmora u ee amun (ButamuH PP). IMupumuama m ero mpowsBoasble. bapOuTypoBasi kuciora u
OapOutypatbl. [Ipou3BoaHbIE yroapHOW KHCIOTBI: KapOOMHHOBas KHCJIOTa, KapOamupa, ryaHuauH. buyper. VYperansl (mempobomar) u
ypenpou3BoiHbIe (OpOMH30Bal) U MX HCIIOIb30BAaHUE B KAUECTBE JICKAPCTBEHHBIX CPEACTB B MEAMIMHE. AJKAIOHUIbI. XUMUYECKas KiIaccu(uKaIus.
OcHoBHbIE CBOMCTBA; 00pa3oBaHue cosiell. AJIKaJou bl TPYMIbl MUPUIUHA: HUKOTHH, aHa0a3KuH. AJIKaJIOUAbI ITPYIIbl XUHOJINHA: XUHUH. AJIKAJI0H/bI
IpyMI U30XUHOJIMHA U U30XUHOIMHO(EHAHTPEHA: NarnaBepuH, MOPQHH, KOJEHH. AJIKaJIOU bl TPYIIIEl TPOMaHa: aTPONHH, KOKAUH.

AMUHOKHUCIOTH U 6uoposb. CTpoeHHe U CBOMCTBA MENTUAHOM CBs3U. ['maponus nentuoB. MeTonbl CHHTE3a JU- U MOJIUIENTUIO0B (TBepAo(a3HbII
cuHre3). benku m ux crpoenue. HykinenHoBble OCHOBaHUS (MUPUMUIMHOBBIC-ypalWi, TUMUH; IIypUHOBBIC-aJIeMH, I'yaHUH). JIakTUM-TaKTamMHas
neperpynupoBka. Hykneo3uasl. Xapakrep CBSI3M HYKJIEHMHOBOIO OCHOBAHUS C YIVIEBOJHBIM OCTaTKOM. ['maponu3 Hykieo3naoB. HykmeoTnasl.
CrtpoeHue HyKJI€03U10B, MOHO-, 11-, TpHudochaToB. AneHo3uH Tpudpochat(ATD) -akkamynaTop 3HEpruu B 6MoxuMudeckux npoueccax. Pons PHK n
JHK B 6moxumuu. M3onpenouasl. M3onpenoBoe npasuio. Teprenbi(fiuMoHeH, nmuHeH, kampapa). Kaporunounsl. Petunon (Buramud A). Jlunumsr:
npocTele U cioxkHble. CTpykTypa pocdonunuaos. X poinb B mocTpoeHuu Ouosnoruueckux MmemOpas. IlonsTie o creponnax,o0uias xapakTepucTuKa 1
OMOPOJIb. YTIIEBOAOPO/Ibl, POJOHAYAIBHUKH TPYIIIEI CTEPOUIOB (aHAPOCTAH, ICTpa,XoaH).CTepUHbI X0JIECTEpUH, IprocTepyH). [loHsTHE O KETUHBIX
KHCJIOTax (XoJeBast KUCIO0Ta) U O CTEPOUAHBIX TOPMOHAX (3cTpaanoi). CepaedHble INIOKO3U/ bl (KOPTUKOCTEPOUIbI, KOPTH30H).

VYrneBoasl, knaccupukanusg U ux 6uopons. Monocaxapuasl. Crepeonsomepusi D-u L-psaer. @opmynsl Gumepa. OTKpbIThIE U HUKINYECKHE (HOPMBI.
[Mukno-okco-rayroMepus. @opmynsl Xeypca, MyTopauus. XUMUYECKHE cBOMCTBA MoHocaxapuaos: peakunn HO- m >C=0 rpynmn. ['mroxo3unHbli
TUAPOKCHIL. TIIOKO3uABL. [IeHTO3hI | Kenmo3a, pubo3a u renrto3a (TI0K03a, MalbTo3a, GPyKTO3a, ranakto3a). [lomydeHre u3 TIIFOKO3bI AaCKOPOMHOBOM
kuciotsl (ButamuH C) . Onurocaxapuisl. /lucaxapuabl: 1akTo3a, caxapo3a (CTpoeHHe, coCTaB, LUKIO-okcoTayToMmepus. [lonucaxapuasl: kpaxmad,



TJIMKOTeH, TEKCTPHUHBI, 1IeJUTI0NI03a (CTpOoeHHe U cocTaB). ['eTepononucaxapuabl. [ nanypoHoBasi KucioTa, renaput. XoHJIPOUTHH cyibdaT. Pois monum-
U T€TEpPOCaXapuI0B B KUZHEAEATEIBHOCTH OPraHUu3Ma.

MeTtob1 Hccae10BaHUSl OPraHUYECKUX COSAMHEHUNH. MeTO bl BBIACNICHUS. M OYMCTKH: SKCTPAKIIMS, IEPeKpUCTAIN3alNs, IEPErOHKa, XpoMaTorpadusl.
Kputepun 4YucTOTHI BelecTBa: TeMIepaTypa IUIABICHUS, TEMIIEpaTypa KHIIEHHUS, IUIOTHOCTb, IMOKa3aTelb MPEJIOMIICHHUs, Xpomarorpadudeckue
naHHble. XUMHUYECKUN (QyHKIMOHANBHBIN aHanu3. CoBpeMeHHbIe (PU3UKO-XUMUYECKIE METO/IbI YCTAHOBIICHUSI CTPOCHHUSI.

AHHOTALIUS PABOYEM [TPOT'PAMMBI JUCHUIIIMHBI <HAYKH O 3EMUJIE ('EOJIOTI'US, TEOT'PA®US, IIOUYBOBEJIEHUE)»
ConeprxaHue TUCIHUILIAHBI

Mopnyis 1. Beenenue, reorpaduueckas 0007104Ka, T€OIOTHS, TUAPOIOTUS

MopnyneHast equanna 1. OOBEKT MpeaMeT U OCHOBHBIC 3aJaull HayK o 3emiie. Mecto 3emiin Bo BceleHHOU. ['eorpaduueckas kapra — MOJIENIb 3eMHOM
MOBEPXHOCTHU

Monynepaas eauauna 2. OOGonouynoe crpoeHue 3emiu. JlanmmadToBeneHne Kak dacTh (U3M4ecKoil reorpaduu. B3auMocBsS3p KOMIOHEHTOB
naaamadTHOW 3eMIM M pOJIb KU3HH B €€ pa3BUTHH. YueHHue o Ouocdepe. DBomronust 6uochepsl. Mecto Hayk o0 3emiie B pelICHHH BOIPOCOB
YCTOHYMBOCTH OHOCHEPHI.

MopnyneHast enuanna 3. CTpoeHHEe W XMMUYECKHI COCTaB 3eMHOI KOpbl. MUHEpajbl M MX CBOWCTBA. DHAOTEHHBIE M HK30TCHHBIE T'€OJOTHYECKUE
npouecchl. Tekronndeckue mporeccol. [loHsTHE 0 BRIBeTpUBaHNY (THIIEpreHe3e) TOPHBIX NOpo. ['eonornueckoe Bpems.

Monynsnas equanna 4. I[Ipoucxoxaenue Boasl Ha 3emite. [loBepxHOCTHBIE BO/IBI 3eMTM. XUMUYECKUH COCTAB OBEPXHOCTHBIX BOJ. THIIBI BOJOEMOB.
[ToHATHE O MOJI3EMHBIX BOJAX M 3aKOHOMEPHOCTH MX JBMXeHUs. CBONCTBA TOPHBIX MOPOJ MO OTHOIIEHHIO K Bojae. Boga B ropHslx mopojax
(cBs3aHHAas1, KanWJUIApHast, CBOOOJHas, mapoobpazHas). Ob1iee pacipeaesieHue BOAbI B 36MHO Kope. 3anachl OA3€MHBIX BOJI M MX OXpaHa

Monyinb 2. MeTteoposiorus, HOYBOBEICHHUE.

MopynwsHas eqununa 5. MI3ydenue coctaBa u CTpoeHus atMocepsbl, Tem10000poTa 1 TEMJIOBOTO pexuMa B aTMochepe U Ha 3eMHON TOBEPXHOCTH.
MopynwsHas equnuiia 6. Metomonaorus HaOMIOEHUS 32 TTOTOJ0M U KJIMMATOM. MI3MEeHEeHHsT COBPEMEHHOTO U MaJleOKJIMMara. MeToI0IoTusl TPOrHO3a
aTMOC(hepHBIX SIBICHUN.

MopynbsHaa enununa 7. IIpoucxoxkaeHue pa3BUTHE, CTPOCHHUE, COCTaB, OCHOBHBIE THUIIBI M CBOWCTBA MOYB. BUJBI MOYB M UX pacHpoCTpaHEHUE.
CocraB, CBOMCTBA U PEXKUMBI TTOYB.

MonynbHas equnauia 8. OCHOBHBIC TUIIBI ITOYB B Bonrorpaackoii ob6macTu.

Mexanudeckuii cocTaB U (PU3UUYECKHE CBOMCTBA MOYBHI ParimoHanibHOE UCTIONIb30BaHKe TTOYB. HaTypHbIe HaOII01eHNS TOYBOOOPA30BaHHUS.



AHHOTAIIUS PABOYEM ITPOT'PAMMBI JUCHUITIIIMHBI «OBHIASA BUOJIOI USI»
ConeprxkaHue TUCIHUILIAHBI

Monyinb 1. OcHOBHBIE BEXH pa3BUTHS OMOJIOTUH, KIIFOUEBbIE MOHATHUS, METOAbI U MPOOJIEMbI OMOJIOTHH.

Oranbl pa3Butusi Ouonoruu. [lepBeie CBEICHUS O KHBBIX CYIIECTBAX B JIMTEPATYPHBIX MaMATHHKAX aHTHYHOCTH M CPEIHEBEKOBbS. PabOTHI
Apucrorensa, Teodpacra, 'aii [lnuausa crapmero, ABuiieHHbl. Pa3Butue Owosorumm B 3moxy Bospoxknenus (Jleonapmo ma Buwum, A.Besanuid,
B.I'apgeit, [I.bopennn). Cucrema knaccudukanuu K.Jlunaes. Pazsutue npencrapienuii o equHCTBE oprannueckoro mupa. Padorsr K.Bonsda, K.bapa,
T.llIBanna, M.IlIneinena. Teopus sBomronuu Y.J[apBuHa. 3akoHbl HacleAcTBeHHOCTH [.MeHnens u 3apokaeHne reHeTuky. Pa3sutue 6uosnoruu B 21
BEKE.

Knaccudukanusa 6monornueckux Hayk. Juddepennumanus kiaccuueckux paszaenoB Ouosnornd. Bo3HUKHOBEHHE HOBBIX HAyK B pe3yJbTaTe
uHTEerpanuu (Onoxumusi, 6Mo(r3nKa, IUTOTEHETHKA U JIp. ).

CsaotictBa %uBoro. CrnenupuyHocTs opranuzanuu. OOMeH BEIIECTB U SHEPTUU. Y TOPSATOUYEHHOCTh CTPYKTYPBI. LIeIOCTHOCTh M AUCKPETHOCTb.
CamoBocripoun3sBeienre u poct. HacneacTBeHHOCTh M M3BMEHUUBOCTD. Pa3apaxuMocTs u ABMxkeHUE. Perymnsius u odpatHas CBs3b.

YpOBHU OpraHu3alvy >KUBOTO: MOJIEKYJISPHO-T€HETUYECKUH, KICTOYHBINA, OpraHM3MEHHBIN, MOMYJISIIUOHHO-BUIOBON, OMOr€OEeHOTUYECKUH,
OonocQepHbIi.

MeTtoapl OuONOrHUECKUX HccienoBaHuil. OnucaTenbHbIi, CPaBHUTEIbHBINA, HCTOPUYECKUI U SKCIIEPUMEHTANBHBI MeTObl. Vcnonb3oBaHue
COBPEMEHHBIX TEXHUYECKUX CPEJICTB B OMOJIOrHH. VICIIoIb30BaHHE MOICTUPOBAHUS JJIsI IPOTHO3UPOBAHMSI IIOBEIACHHS OMOJIOTUYECKUX CUCTEM.

[IpumeneHre OMONIOTMYECKUX 3HAHUI. BHOTEXHOIOTHS Kak HOBBIM STanm B pa3BUTUU MaTepUANIbHOrO Mpou3BojcTBa. OO0ImIas OHOJIOTHS Kak
TeopeTHYecKasi OCHOBa MEIMIIMHBL. Pa3BHUTHE U MEPCIIEKTUBBI T€HETUYECKON WHKEHEPHH.

®dunocodcekue, coruabHble U ATUYECKHE MTPOOIeMbI 00111el OHOIOTHH.

Monynsb 2. PazHooOpa3ue opraHuyeckoro Mupa.

[TpuHIUTIBI 1 METOJIBI KITAaCCU(PUKAIIMN OPTaHU3MOB.

HckycctBennsle cuctembl. Kimaccudukaris opraHu3MoB M0 X035HCTBEHHBIM MTPU3HAKAM.
EcrectBennnie cucrembl. Konnenuus Buna J[.Pes. Cucrema knaccudukanuu K.JIunnes. Padorsr XK.Jlamapka, K .KioBbe, D.I'ekkens. OcHOBHbIE
TaKCOHBI ’KUBOTHBIX U PACTEHUIl. DBOIIOLMOHHOE HAMPABIEHUE B CUCTEMATHKE.

Mertoast knaccudukanuu. CpaBHUTETEHO-MOP(OTOTUUECKHM, CPAaBHUTEIBHO-IMOPHOIOTUYECKUM, KaPHUOJIOTUUECKHH, YKOJIOTO-TeHETHYECKUI
METO/IbI KJIacCU(UKAIIMKA OpTaHU3MOB. M cIiob30BaHNEe COBPEMEHHBIX NHGOPMAIIMOHHBIX TEXHOJIOTHI B KTacCU(DUKAIIIH.

OCHOBHBIE TPYIIIIBI )KUBBIX OPTAHU3MOB.

PazHooOpasue u knaccudukaius Bupycos. OO1Iue cBoiicTBa BUpycoB. [Ipoucxoxaenre BUpycoB. BUpycel ;KUBOTHBIX, pacTeHU U OakTepuil.
Bupycublie 0one3nu yenoBeka. OHKorensslie Bupycsl. BUY.



Hosinepubie opranu3mbl  (Procaryota). [IpoOsaku (Mychota). OcoOeHHOCTH CTpO€HHsS W TEHeTHYecKas opraHu3anus. ApxedakTepuu
(Archaeobacteria). Meranorennsle, ramoduiabHble U cepo3aBuUcuMble Oaktepuu. Hactosmme Oakrepum (Bacteria). Mopdonoruueckue (Gpopmbl
Oaktepuil. Ponp B mpupose u 3HaueHue AN uenoBeka. bakTepuanbHble OOJNE3HH 4YellOBEKa, >KUBOTHBIX M pacTeHuid. Oxcudorobdakrepuu
(Oxyphotobacteria). [luano6akTepun. XJI0pOKCHOAKTEPUH.

Snepusie opranusmel (Eucaryota). Pacrenms (Plantae). OcoOeHHOCTH CTpOeHHs M MeTa0oM3Ma pPACTUTEIBHOW KIETKU. barpsHku
(Rhodophyta). Mecta obutanus. Pasmuoxenune. Xo3siiictBeHHoe 3HaueHue. Hacrtosmue Bomopociu (Phycobionta). BumoBoe u mopdomoruyeckoe
pasHooOpasue. 3eneHbie Bogopociu. uatomen. Bypbie Bogopocau. Ponb B pupoje u 3HaYeHue uis yesnoBeka. Briciine pactenus (Embryophyta).
Pacunenenue tena. Uepenoanue nokosneHuil. OcHOBHbIE oTaenbl Beicmmnx pactenuil. Hampasienus somonuu. Ponb B npupojie U 3HaueHue uis
YeloBeKa.

I'pubsr (Fungi). Ocobennoctu cTpoeHuss u ¢usuonornueckux (GpyHkmuit. CUMOMOTHYECKUE OTHOLICHUS TPUOOB C APYTHMH OpPTaHU3MaMHU.
Hacrosmue rpu6sr. Oomunetsl. Jlumaitnuku. Poib B mpupoje u 3HaueHue I 4enoBeKa.

JKuBotHbie (Animalia). OcOOEHHOCTH CTPOSHUS U MEeTa0OoM3Ma KUBOTHOU KieTku. [Ipocreiimme (Protozoa). Turmbl cummerpun. Baxkuelinme
opranesuibl. CriocoObl pa3MHOXKEHUS W uepenoBaHue nokojeHui. Tumbl npocreimux. duiaoreHeTuyeckrue cBA3u. Pons B mpupoje M 3HaYCHHE s
genmoBeka. Muorokierounsle (Metazoa). XapakrepucThka W (DHIOTEHETHYECKHE CBSI3HM THIIOB MHOTOKIETOUHBIX. (OCOOCHHOCTH CTpPOCHWS,
kinaccudukanus u GuIoreHeTudeckue cBsizu XopAoBbiX. Posib B pupoie u 3HaYeHHE IS YEI0BEKa.

Monyne 3. CymHocTs ku3HU. CBOWCTBa M YPOBHU OpraHM3aLMM XUBOrO. MOJEKYyJIIpHO-T€HETUYECKUN YPOBEHb OpraHM3alMM Xu3HU. JKuBble
CUCTEMBI: KJIETKH, OpraHu3M. bruosiornyeckue CUCTEMbI HaIOPraHU3MEHHOTO YPOBHS OPraHU3aluu )KMBOM MaTEpHH.

CymHocTs 1 cyocTpar »xu3Hu. JKu3Hb Kak ocobast popma cymectBoBanus marepun. Cyocrpar xusHu: HykienHosble kucaoTsl (JJHK u PHK) u
Oenku.

XVMMHYECKUH COCTaB )KMBBIX CHCTEM. JJIEMEHTApPHBIN COCTaB KJIeTKH. Heoprannueckue coequHeHNsl. 3Ha4€HUE BOJBI ISl )KU3HEIEATEIbHOCTH
kJeTok. OpraHuyeckrue COeJUHEHUs: O€IKH, YIIIEBOAbI, JIUMUbI U JINTIOU/IbI, HyKJIEMHOBBIE KUCIIOTHI.

['enetnueckuit matepuan. Xumuueckoe crpoeHue u crpykrypa JIHK. Ocobennoctu crpoenus Hykieotuaa. [lepBuuHas, BTOpUYHas U
tpetnyHas ctpykrypa JHK. Jlokammsanusa JIHK B kierke.

SnepHble (XpOMOCOMHBIE) J€TEPMUHAHTHI HacaeAcTBeHHOCTU. BupycHusiii renom. PHK- u JIHK-coneprxamume Bupycsl. ['eHoM npokapHorT.
Hyxneoun 6akrepuii. ['enom sykapuortos. CarennutHas JJHK.

Perunkanus JIHK. OcHoBHbIe 3Tans! perinkainui. Poib pepMeHTOB. Y IBOEHHE XPOMOCOM U MX CErperanus B 1I0YepHUE KIETKH.

CoBpemMenHas koH1enus reHa. J[pooumocts rena. Cait. L{luctpoH. DBOOIMS KOHIETIIIUYA «OJUH T'eH — OJUH (hepMeHT». MHOTOKOTHITHBIE
rensl. Konuposanne PHK.

CTpyKTypa ¥ CBOMCTBa TeHETHYECKOTro Koaa. TpumninetHocts. HenepekpriBaeMocTs. JINHEHHOCTH. BBIpOKIEHHOCTD.

Tpanckpunuus n tpancaauua. Cunres PHK. Ilomumepassl. Ilponeccunr. Crnadicunr. Tpancmsiums. Pons tpancnoptHeix PHK. Otambr
MOJIMMIENTUAHOTO cuHTEe3a. Ponb pepmeHTOB.



OKcTpasifiepHble (IKCTPaxpOMOCOMHBIE) JIETEPMHHAHTHI HACJIEICTBEHHOCTU. bakTepuanbHble IUIa3MHIbI U MX OHUOJIOrMYEcKOe 3HaueHUE.
Mutoxonnpuansubie [JHK y sxuBoTHBIX. ['eHOM XIToporutacToB pactenuii. pyrue ¢hopmel skctpasaepubix JTHK.

MuUTOXOHIpUAIBHBIN U XJIOPOIJIACTHBIM N'€HETUYECKHUE KOJIbl. Y HUBEPCATIBHOCTD U IIPOUCXO0KIEHUE TEHETUYECKOT 0 KOa.

JeiictBue reHoB. [ eHeTHYECKUI KOHTPOJIb SKCIIpeccHu TeHOB. Perymupytoriee neiicteue 6enkoB. MHIyKIus u penpeccus pepMeHToB. Moaensb
ONepoHa.

Mytanuu. Ilpuunnbl mytauuii. CriOHTaHHBIE M WHIYLMPOBAHHBIE MyTallMM. 3HAY€HHE MyTallui JJisi OopraHu3Ma W Ui 3BOJIIOIUU BHUJA.
I'enepatuBHBIE U cCOMAaTUYECKUE MYyTalMH. [ eHHbIE, XPOMOCOMHBIE U TeHOMHbIE MyTaluu. [lonu- u rerepomtonaus. Mcnonap30Banne NOJUILIONANH B
cenekuuu. Penapanusa nospexaennit JJTHK.

DBOJIIOLMS TEHOB U reHOMOB KJ1eToK. Posib PHK B mpoucxoxaeHun xu3Hu. dopMHUpOBaHHE TE€HETHYECKOro Koja. Ponb caremuTHOU
JIHK B 06pa3oBanuu HOBBIX reHOB. OCHOBHBIE TEHACHIIMHU B SBOJIIOLIUH TEHOMOB.

Knetka — ocHOBHas (popma opraHu3anuu )KMBOWH MaTepUU.

Metonsl M3ydeHUsS KIETOK. MuUKpockomnmueckas TexHuka. CBeroBas, (a30BO-KOHTpACTHAs, YIbTpaduoieToBas, IIOMUHECICHTHAS U
aNeKTpoHHas MuKpockonus. [lutoxumumueckue ™eronbl. JuddepennumansHoe 1neHtpudyrupoBanue, xpomarorpadus U 3neKTpodopes.
PenTtrenoctpykTypHslil aHanu3. MeTo1 11epHOro MarHUTHOTO pe3oHaHca. KyJIbTHBHPOBAaHUE KIIETOK HAa MCKYCCTBEHHBIX MTUTATEIbHBIX CPENAX.

CtpykTypHO-(OYHKIIMOHATIbHAS OpraHU3alusl MPOKAPUOTHYECKUX KIeToK. CTpoeHue KieToyHol 00070uku. OCOOEHHOCTH TE€HEeTHYECKOTO
Marepuana. OpraHouibl ¥ BKJIIOUYCHHUS.

CtpykTypHO-(OYHKIIMOHATBHAS OpraHU3alusl JYKapHOTHYECKHX KIeTOK. Mopdonoruueckoe M (QyHKIMOHAIbHOE pa3HOOOpa3ue KIETOK.
Mewmbpannas cucrema. [{utornazmarudeckuii Marpukc. Kiierounsie opranesuisl. ['eHeTHYecKuit Matepuall. ['eHeTH4ecKast OpraHu3aIysi XpOMOCOM.

PasmHoxenue kineTok. MUTOTHYECKOE JIeJIeHHE U ero Ouonorudeckuii cMpici. da3pl MUTO3a. MUTOTHYECKAs] aKTUBHOCTh PA3JIMYHbBIX TKAHEH.
[Ipsimoe nenenue (aMUTO3).

TkaHU KUBOTHBIX U pacTeHH. MexaHH3Mbl HHTETPalliU KIETOK B TKaHAX. THGopMarmonHble mpotiecchl B TKaHAX. OCHOBHBIE TUIIBI TKAHEH U
0COOEHHOCTH T'MCTOTEHE3A.

DBOJIOLMS KJIETOK U TKaHel. OCHOBHBIE 3BOJIIOLIMOHHBIE TEHACHIIUH. [ UTTOTE3bI MPOUCXOKIECHUS SYKAaPUOTHUECKUX KIIETOK.

OOMeH BelecTB U YHEPTUH.

Anabomuzm u karabomusMm. Ponp AT® B sHeprermyeckux mporeccax. ABTO- U TeTepoTpodHbIe OpraHu3Mbl. AdpoOHOE W aHa’pOOHOE
neixanue. Perynsamus metabonusma.

[Toctynenue BemniecTB B kieTkH. [laccuBHBIN TpaHcopT BellecTB B KieTKy. Katanusupyemas nuddysus. AKTUBHBIN HepeHOC. DHIOIUTO3.
®dotocunres. [nanerapuas poisb porocunTesa. Iransl potocuntesa. Ponb AT u HAJ1O.

XemocuHTe3. OCHOBHBIE TPYMIIBI XeMOCHHTE3UPYIOIINX OaKTEPUH.

[TonroroBka 3HEpPruM K HUCHOJL30BaHUIO (IbixaHue). OCHOBHBbIE CTaJUM JbIXaHHUA. DHEPreTHUYecKui OanaHc aHa’pOOHOTO U a’dpOOHOTrO
neixanus. OxucnurtenbHoe GpocdoprupoBanue. Pob MUTOXOHIPHIA.

Hcnonp3oBanne nsHepruu B KieTkax. OCHOBHBIE BHABI OWOJOTHYECKON pabOThl B KieTKax. MeTaboinM3M Ha YpOBHE OpPTaHHU3MOB.
[TpoucxoxaeHne TUTIOB OOMEHa.



Pa3mMHOXeHMe, pOCT U HHIMBUAYAJIbHOE PA3BUTHUE OPraHU3MOB.

becrionoe pasmHoxkeHue. PenponykTuBHBIM Ipouecc y BHUpycoB. BereraruBHoe pasmHokeHue. Jlenenune. MHOKECTBEHHOE JElICHUE.
Oparmenranus. [ToukoBanue. CiopooOpa3oBanue. BereratnBHoe pa3MHOXKEHHE KYJIbTYPHBIX PACTCHHIA.

[TonoBoe pasmHoxkenue. Konbioramus W TpaHCOYKIMS Kak (OPMBI TOJOBOro mporecca. Komymisimus y OHOKIETOYHBIX OPraHH3MOB.
I"amerorenes. OcHOBHBIE ATAMbl U OMOJIOTUYECKUI CMbICI MeHo3a. CriepMaToreHes U OBOTeHES.

Ocemenenue u omtonoTBopenue. HapykHoe n BHyTpeHHee oceMeHeHue. 3urorenes.  [lapreHorenes (€CTECTBEHHBII U HCKYCCTBEHHBIN).
Anaporenes. 'unorenes. J[BoiiHOE OIJI0IOTBOPEHHE Y IBETKOBBIX PACTCHUH.

UYepenoBanue mnokosneHuil. ['ammouanele m nuruionnnsle ¢a3el pa3Butus. llepBuunoe uvepenoBanue mnokoseHuil. [lomoBoe um OGecrmonoe
nokosieHue. ['amerodut u cnopodur y pacrenuii. BropuuHoe uepenoBanue rnokojeHui. I'ereporonus. Merarenes.

[TonoBoit mumopdusm. buonmormueckuit cMmpicn mosioBoro jauMopdusma. ['epmadponutusm. VICTHHHBIA M JOXKHBIH repMadpoaAUTHIM Y
KUBOTHBIX. ['epmadpoautusm y pactenuit. OTHOOMHBIC U IBYJJOMHBIE PACTCHHUSI.

OnToreHes, ero TUIbl ¥ nepuoamn3anus. [lonsrtue 06 onTorenese. [IpoaMOpHOHANBHEIN dTal pa3BUTHsI. IMOPHUOHAIBHBIN Tiepuo . [pobieHue.
Oo6pazoBanue mMopynbl. bracryna. lactpymsiius. Pa3Butre 3aponplimieBbix TUCTKOB. ['HcTorenes u opranorenes. Juddepenuumanus u qeTepMuHanus
kietok. IloctamOpuoHanbHbli OHTOreHe3. IOBeHwnbHbIM U myOepraTHbIl nepuonbl. [Ipsimoe u Hempsimoe pa3BuTue. buonormueckuil cmblica
Metamopdo3a. Ctapenue u cMepTh. [Ipo1oKUTENbHOCTS KU3HU. OCOOEHHOCTH OHTOTE€HE3a PACTEHU.

[Tpoucxoxaenne cnoco6oB pa3MHOKeHHU. bronornueckas posb M0J0BOro pa3MHokeHus. M3oramus, anuzoramus u ooramusi. JKuBopoxieHue
U ero OMOJIOTHYECKUNA CMBICTT.

Dkojorus Kak OMoJIorHyecKkasi Hayka O OMOJIOrMUECKHUX CUCTEMaX HaJlOpraHM3MEHHOIO YpOBHS OpraHu3aluu *uBoil Matepun. CoBpeMeHHOE
Pa3BUTHUE YKOJIOTMHU KaK HAYKH.

[TonsiTvie 0 OMOJIOTMYECKUX CHCTEMaX HAJOPTaHW3MEHHOIO YPOBHS OpraHU3aliy )KUBOM Matepuu. [ToHsATHE 0 MOMYyIALNN — KaK 3JIEMEHTapHOMN
OMOJIOTMYECKOI cHucTeMe HaJlOpraHW3MEHHOI'O YPOBHS OpraHU3allMM KUBOM Marepuu. YueHue o OuoreHosax. IlpeacraBienune o0 skocucreMax M
ouoreoreHo3ax. Yuenue o ouochepe B.U.Bepnanckoro.

Monyns 4. HacneacTBeHHOCTh M UBMEHUYUBOCTh OPTaHU3MOB.

HacnenctBeHHOCTh, HENPEPHIBHOCTD JKU3HU U CPEa.

HacnencTtBeHHOCT, M HEMPEPBIBHOCTH KU3HH. HaciiemyeMocTh MPU3HAKOB M MX TE€HETHWYeCKas JeTepMUHHMpYyeMocTh. HacnemoBanwme, He
CBSI3aHHOE ¢ MojioM. HacnemoBanue KOHTpOIUpPYyEMOE, OTpaHUYEHHOE M CIETUIEHHOE C MOJIoM. M3MEHYMBOCTh M HEMPEPHIBHOCTH Pa3HOOOpasus
JKU3HH.

HacnencrBeHHocTh, M3MEHUMBOCTh M cpefa. ['eHotun u ¢eHotumn. [Ipu3Haku KadecTBEHHBbIE W KOJMMYECTBEHHBIC. MoaudukannoHHas
M3MEHYNBOCTH. HopMa peakiium.

Meroapl, TeHETUYECKME MOJENH M YPOBHU W3Y4YEHHUs HACIEIACTBEHHOCTH. |'@HeTHUeCKHil aHalW3 W 3Talbl €ro peanuszanuu. ['eHeTnueckue
CHUCTEMBI, UCTIOJB3YEMbIE B KaUeCTBE dKCIIEPUMEHTAIBHBIX Mojieiel. J[pyrue MeTo bl ucciae0BaHusl.

3aKOHOMEPHOCTH Mepeaadu TeHeTHIeCKol nH(popMaIuu



JomuHaHTHOCT, W peneccuBHOCTh. OmnbiTel . Mennens. Pacmennenue (cerperammsi) T€HOB. AJUIebHBIE TE€HBL. | OMO3WTOTHBIC H
TeTEPO3UTOTHBIE OPraHU3Mbl. MHOKECTBEHHBIN JUICIIU3M.

HezaBucumoe pacnpenenenue reHoB. IuruOpuanesie 1 NoauruOpuanbie ckpemuBanus. CBoOo1HAs peKOMOMHAIUS alIeIbHBIX Hap B raMeTax.
XPpOMOCOMHBIE OCHOBBI PACIICIUICHUs] U HE3aBUCUMOTIO IIepepacipeieICHUs TEHOB.

HacnenctBeHHOCTB, CliETUIEHHAs € MOJ0M. MeXaHW3Mbl T€HETUYECKOIO OIpeieseHus nona. /JlerepMuHupoBaHue mojia OKPYKaroled Cpeaou.
Posb 110JI0BBIX XPOMOCOM B KOHTPOJIMPOBAHUU IIPU3HAKOB.

Cueruienne u kpoccurroep. Padoter T. Moprana. ['pynmsl criieruieHusi. buonorudeckuii cMpICa KpOCCHHTOBEpa. MOJIEKYJIIpHBIE MEXaHU3MbI
U TEHETUYECKUI KOHTPOJIb peKOMOMHAIMU. JINHEWHBII TOPSIIOK TEHOB B XpPOMOCOME.

HopwmaiibHast 1 matojaorunyeckast HaCJI€ACTBEHHOCTh y YEJIOBEKA.

Kapuotun uyenoseka. ['eHeTnueckoe pazHooOpasue U IeTepO3UrOTHOCTh. KauecTBEHHBIE M KOJMYECTBEHHbIE INMPU3HAKU. JOMUHHpOBaHUE.
KonomunantHoe HacienoBanue. [lonurennsie cuctemsl. [Ipu3Haku, cuenieHHble ¢ OJIOM.

Metoapl U3yueHUs HACJIEICTBEHHOCTH YeJIOBEKA. | eHeamornueckuii, UTOreHETUYSCKUM, MOMYJISIIMOHHbBIN, OJU3HEIOBBIM U MOJEKYJISIPHO-
T€HETUYECKUE METO/IBI.

HacnenctBenHo 00ycnoBIeHHAs TATOJIOTHS YeIoBeKa. [[oHsATHE O TeHHBIX, XPOMOCOMHBIX M MYJIbTH()AKTOPHUATBHBIX 3200JI€BaHUSX.

['eHeTnyeckas HH>KEHEPHsI U OMOTEXHOIOTUSI.

I'ennas wmnxenepus. Beinenenue JIHK. ®@epmentei-pectpukrassl n pecrpukuusa JIHK. I'enetmueckme Bektoprl. KoHcTpympoBanue
pexombunanTHbix Monekyn JIHK. BBenenune pekomObunantHeix monekyn JIHK B kneTku.

Knerounas nnxenepus. Knerounas MHXXEHEPHS y YEJIOBEKA U )KUBOTHBIX. KieTouHast MHXKEHEPUsl y pACTEHUI.

HamnpaBnenus renernueckoil nnxenepuu. [IponszBoacto numu. 1Ipon3BoACcTBO MCTOUHUKOB 3HEPIMHM W HOBBIX MaTepuasioB. |'eHeTmyeckas
MHXEHEepHUs U MeIMLHA. DKOJIOrHYeCcKre IpoOsieMbl F€eHETUUECKON UHIKEHEPHH.

Monynb 5. DBostoLNs OpraHMYecKOro MUpa. AHTPOIIOTEHES.

Teopus 3Bomtonuy.

[Ipencranenus 06 sBomronmu 10 Yapnza J[apBuHa. DBOIOIMOHHBIC TPECTABICHUS B aHTUYHOM MUpe. Metadu3nyeckne KOHIETINHA dTTOXU
Boszpoxnenus. JloktpuHa abuoreHesa u ee onposepxkenue. Padotsr ®@.Penu u Jl.ITactepa. PazButne uaen o nociaeaoBaTelbHOCTH U TpaHC(hOpMaLUU
npupoaHbIX Ten. Teopus sBosronuu JK.JIamapka.

Y./lapBUH U €ro Teopus 3BOJIIOLKH. [IBIKyIIHE CUIIBI 3BOTIOIMU. MeXaHU3M eCTeCTBEHHOI0 0TOOpa. 3HaueHUe JapBUHU3MA JUIsl pa3BUTHS OMOJIOTHH.

CoBpeMeHHbIE IPEJICTaBICHMS O IPOUCXOKICHUH XU3HHU. KpeanronucTckue koHuenuu. KoHuenuum ecteCTBEHHOrO MPOUCXO0KICHUE )KU3HU
Ha 3emue. Kocmuueckoe mpoucxoxaenue. ['mmnoresa mancnepmuu. 3emHoe mnpoucxoxiaeHue. Teopus A.M.Onapuna. Moxenbs npeOuoTHYECKO
SBOJIIOLIHH.

Xopx, TJIaBHBIE HAINpPaBJIECHMS M JIOKa3aTeNnbCTBAa 3BOMIONMH. OCHOBHBIE dTanbl pa3BUTHs XU3HU Ha 3emue. HampaBieHns Makpo3BOJIIOLUU.
buonornueckuii mporpecc: apomopdo3, uanoamanTamus, oodmas aereHepamnus. buogornyeckuii perpecc U BeiIMupaHue. JlokazareabCcTBa 3BOJONN:
CpaBHUTEIbHO-aHATOMUYECKHE, SMOPHOIOTHYECKHE, TaJIEOHTOIOrHYeCcKHe, Ororeorpaduyeckue.



YueHnne o MHUKPOAIBOJIIONWK U BUA00Opa3oBanue. [lomynsmus, Kak sJeMEHTapHas €AWMHHUIA ABOJIONWHU. 3aKoH Xapau-BaitHOepra. PaGoTsl
C.YerBepukoBa. DakTopsl BOJIOLUU: U3MEHUYMBOCTh, MHUTPALUs, MOIMYJSIMOHHBIC BOJHBI, M30JIAUs, O0pp0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIN
otbop, Ipeiid reHoB.

Kpurepuu Buna. Mexanu3mbl BU000pa3oBaHusl. AJJIONATPUUYECKOE M CUMIIATPUUYECKOE BHI000pa3oBaHne. MrHOBEHHOE BHI000pa30OBaHHUE.
Y CcTOMYUBOCTH BUIOB.

['mnore3a HEHTpPaIbHOCTH MOJEKYJSApHOU 3Bosonnu. CeleKTUBHO HEWTpanbHble MyTauuu. Poip apeiida reHOB B M3MEHEHHUH YacCTOTHI
HeWTpanbHBIX MyTaruii. DBomronusa JJHK u 6einxoB Ha MoJIeKyIIpHOM YpOBHE.

AHTUJApPBUHOBCKHME KOHLENIMH 3BoIoLMU. Heonamapkusm: ncuxosiaMapku3M U MexaHoJdamapku3M. Teosiornyeckass KOHUEHIMS 3BOJIOLUY.
Teopust Homorenesa JI.C.bepra. Coumnan-napsunusM. EBrenuka.

IIpoucxoxneHue 4yenoBeKa.

B3rsinpl Ha aHTpoIoreHe3 B MpoHUIOM. AHTHYHBIE NpeacTaBieHus. [ 'unore3a anponorenesa JK.Jlamapka. Hayunas Teopus aHTpororeHesa
Y./lapBuHa.

KoHuenuus >KMBOTHOTO MNPOUCXOXKIEHUS 4esoBeKa. MecTo yenoBeka B CHCTEME YKMBOTHOrO Mupa. CXOACTBO U OTIMYHME YEJIOBEKa M
KUBOTHBIX.

Oranbl aHTponoreHe3a. I[Ipaponuna uyenoBeka. dakTopsl aHTpomorene3a. buoconuanbHbi OTOOp, Kak TJaBHAas JBUXKYIIAs CHiIa
aHTPOIIOreHE3a.

Pacel 1 ux npoucxoxaenue. Pacuzm. Jkojoruueckoe pasHooOpazue COBPEMEHHOT0 uenoBeka. KyapTypHoe pa3BUTHE UeloBeKa.

OBOJIIOLUS CUCTEM OPraHOB.

Cuctemsl 3amuthl: [lokpoBsl Tena. Ckener. BoinenurenbHas cucrema.

CucreMsl )xu3HeobecrieueHus 1 BocpousseneHus: [lumeapurenbHas cuctema. JlpixarenpHas cuctema. PenpoqykTuBHas cucTemMa.

Cucremsl unrerpanuu: KpoBenocHas u numgpartudeckasi cucteMbl. HepBHas cucreMa. DHAOKpUHHAS CHCTEMA.

AHHOTAIIMA PABOYEN NPOT'PAMMBI MOAYJIS JUCHUTIJIMHBI «<HAYKH O BUOJIOTHYECKOM MHOI'OOBPA3UHU
(MUKPOBHNOJIOI'Us, BUPYCOJIOI'USA, BOTAHUKA, 300J10T'Us) MOAYJb MUKPOBHUOJIOT'USA, BUPYCOJIOI USI»

COI[Cp)KaHI/Ie MOAYJIA AUCHUILINHBI

MonynbHas equauina 1. O0miast MUKpOOHOIOTHS, BUPYCOIOTHS
MonynbsHas equauna 2. YacTHas MUKPOOHMOJIOTHS, BUPYCOJIOTHS

AHHOTAIIUSI PABOYEA TPOT'PAMMBI MOAYJISI AUCHUILIMHBI «HAYKH O BUOJIOT'MTYECKOM MHOT' OOBPA3UH
(MUKPOBHOJIOI'US, BUPYCOJIOI'USA, BOTAHUKA, 300JI0I'U1) MOAYJb BOTAHUKA»



Coneprxanuie MOJYJISI TUCUUTUTAHBI

MopynbsHas eqununa 1. borannka kak Hayka

[Toapaznen 1. boranuka - 6bnonornyeckas Hayka. Pactenue - )xuBoi opranu3mM. OCHOBBI OOTAaHMYECKOW MUKPOTEXHUKH

[Tpenmer G6oTanukH, Kak OMoJorHuecKkor Hayku. OCHOBHBIC 3Talbl pa3BUTHS OOTaHMKH. Pa3nensl OOTaHWKHU, UX CBSA3b C CUCTEMHOW OpraHu3aiueil B
xuBoM npupose. [IpokapuoTsl, rpudbl U pacTeHUs - TPAAUIIMOHHBIE OOBEKTHI U3yUeHHUs! 00TaHUKU. ABTOTPO(HBIE U reTepoTpoHbIe OpraHu3Mbl. Ux
pOJIb B KPYTOBOPOTE BELIECTB B IPUPOJE.

Pacrenus u uenosek. PacturenbHbie pecypcsl U paCTEHUEBOACTBO.

ITonpaznen 2. OcHoBel uTONOrMU. CTPOEHUE PACTUTENBHOMN KIIETKH

CoBpeMeHHOE IpeACTaBICHUE O CTpOoeHUH KieTKu. Kierounas teopus. IIpokapuorrnueckas kieTka. XpoOMOHEMHAsi opraHu3aius. JyKapuoTH4ecKas
KJIETKa, €€ CTpyKTypa. lIpuHIMNuanbHble OTIMYUS MEXIY PacTUTEIbHOW, TPUOHOM M KMBOTHOM KieTkamu. PacTuTenbHas KieTka, €€ CTPOCHHUE.
Crpoenue pactutenbHON KieTkH. OCMOTUYECKHE CBOMCTBA PACTUTEIbHBIX KIIETOK. [Ipor3BOHBIE IPOTOIIACTAa PACTUTEIBHON KIIETKH.

MonynbHas eauHuna 2. AHaTOMUS 1 MOP(OJIOTHsI pacTeHUi

[Tonpasnen 3. PacTurenbHble TKaHU, UX CTPOCHHE, PYHKIIUH, TOTIOTpadus

[TonsaTHe 0 pacTuTenbHBIX TKaHAX. [losBIEeHNE TKaHEN B MpoLEcce IBOJIOLUM Y BBICIINX PACTEHHMH, Kak CIeICTBUE Iepexo/ia K KU3HU B JIBYX Cpe/iax.
[Mpuntunel  KIaccuUKAMK  pacTUTENBHBIX TKaHed. Kiaccmpukamus Ttkaneid mo ¢opme KiIeToK (MapeHXMMHBIE M IMPO3EHXHMHBIC), T10
IIPOUCXOXKACHUIO (MIepBUUHBIE U BTOpUYHbIe). [IpocThie 1 cioxHble TKaHu. Kiaccudukanus TkaHel o BBINOJIHAEMBIM (QYHKLHSAM.

I'pynna obpa3oBarenbHbIX TKaHEH (MepucTeM). OcCOOEHHOCTH CTPOEHHUS KJIETOK MEPUCTEM M MECTa UX JIOKAJIM3alluM B Telle pacTeHus. Bepxyrieunsie,
OOKOBBIE M BCTaBOYHBIE MepHCTeMBI. [lepBUUHbIE U BTOpUYHBIE MepHCTEMBbl. Bepxyleunsie MeprcTeMbl. bokoBble MepucTeMbl. PaHeBble MEpUCTEMBI.
I'pynna moxpoBHbIX TKaHel. [lepBHuHas NMOKpOBHAs TKaHb HAJ3€MHBIX OPraHOB - 3MHUAepMa, ee crpoeHue u (yHkuuu. [lepBuyHas MOKpPOBHO-
BCAChIBAIONIAs TKaHb KOpPHA - pusojaepma (anubnema). Ee ctpoenne u ¢yHkuuu. BTopuuHas MokpoBHas TKaHb - Nepuiepma, ee o0pa3oBaHHE U
ctpoenue: demoren, dhemnonepma, npoodka (dhemiema). PopMHUPOBAHUE U CTPOCHHUE KOPKH.

I'pynmna cexpeTopHBIX (BBIIEIUTENbHBIX) TKaHeW. OOmas XapakTepucTuKa, Kiaccupukauus u ¢GyHKIMU. HapykHble CEKpeTOpHBIE CTPYKTYPBHI.
BuyTpenHue cekpeTopHble CTpYKTYphL. [IpoayKTsl ceKpeTopHbIX CTpYKTYp. VX BeposiTHas Ouonoruueckas posb.

I'pymna OCHOBHBIX TKaHEH: aCCUMMIISAIIMOHHAsI, 3amacaroliasi, AbIXaTelibHas (adpeHXuMa) TKaHHU, UX MPOUCXOXKIECHHE, JIOKAIN3alus B TeJIe pacTeHus,
(GyHKIUU 1 0COOEHHOCTH CTPOECHHUSL.

I'pynna mexanunyeckux TkaHed. OOmas xapakrtepuctuka M (QyHKiuH. OCOOEHHOCTH CTPOEHHUs KJIETOK M KiacCH(UKaIUs: KOJUIEHXUMa U
ckiiepeHxuma. PazMenienne MexaHu4eCKUX TKaHEW B TEJIE PACTECHHUS.

I'pynna npoBoasiux TkaHed. Kcunema - ocHOBHasi BOAOIPOBOAAIIAs TKaHb COCYIUCTBIX pacTeHuid. djaosMma - TKaHb, IPOBOASIIAS IIACTHYECKHE
BenecTBa. OCcoOEHHOCTH NEPEBUKEHHS BEIIECTB M0 KcuiieMe U (iosme. [IpoBoasmine (cocy1ncTo-BOJOKHUCTBIE MMyYKH), UX THIIBI, pa3MEIIEHUE B
pa3IMYHBIX OpraHax pacTeHUi. 3HaueHue AJIs AUATHOCTUKH.



[Tonpasnen 4. BereratuBHbIE OPTraHbl BBICIIMX PACTCHUN

Kopenb. Ero ¢ynkiuu. 3ousl kopHsi. Konyc Hapactanus. [lepBuyHoe aHaTOMUYECKOE CTpoeHHEe KOopHs. Puzonepma (3mmbiema), mepBuyHas Kopa U
LEHTPAJIbHBIA OCEBOM IUIUHAP, UX Pa3BUTHE U3 CJIOEB BEPXYIICYHON MEPUCTEMBI: JepMaToreHa, nepubdiemMsl u miepoMsl. [lepexon ko BTopuuHOMY
CTPOCHUIO KOpHS y JABYIOJBbHBIX. BTOpumuHoe crpoeHue kopHsi. OCOOCHHOCTH aHATOMHUYECKOTO CTPOCHHUS KOpHEW TPaBSIHHUCTBIX U JPEBECHBIX,
JBYAOJBHBIX U XBOWHBIX pacTeHUH. OCOOCHHOCTH aHATOMUYECKOTO CTPOCHUS YTOJIIICHHBIX KOPHEH U KITyOHeKOpHEeH. Buabl kopHel. TuIbl KOpHEBBIX
cucreM. Metamopo3sl KopHs. Vcronb30Banne KOpHEH B IPaKTHUECKON AEATEIBHOCTH YEJI0BEKA.

[ToGer. Metamepusi. Tunbl BeTBieHus modera. Jlucropacnonoxenue Ha moodere. Tumbl cTebiel Mo MOJOKEHUIO B MPOCTPAHCTBE. BuaonsmeHneHnue
crebusa. Ctebenb - 0ceBOM CTPYKTYPHBIHN 37eMeHT nodera. @yHKuuu crediisi. AHaTOMUYeckoe cTpoenue credist. Teopust cTpoeHust KoHyca HapacTaHus
cTeOns (Teopusi TYHUKM U Kopmyca). Pasnmuuust B cTpoeHuu creliis y OBYAOJNBHBIX M OJHOJOJBHBIX MOKPHITOCEMEHHBIX pacTeHui. Bropuunoe
CTpoeHHe cTeOIIs y ABYIOJNBHBIX pacTeHuid. Turbl yronmenuid BropuyHas kcuiema (apeBecuHa) u ¢uiosma (ay0), ux ocoOeHHOCTH. J[peBecuHHAas U
nyOsiHasl MapeHxuMa U CKJIepeHXuMa. BropuuHslie cepllieBUHHBIE Tydd. SapoBas apeBecuHa U 3a00510Hb. CTpoeHUE BTOPUYHON KOPBI. YTOJNIIEHHE
cTeOneil OMHOMONBHBIX. Pasznuums B OCOOCHHOCTSX aHATOMHUYECKOTO CTPOSHHUS JPEBECHBIX JBYJOIBHBIX ITOKPBITOCEMCHHBIX M XBOWHBIX
roJIoCeMEHHBIX. bronornueckas poib IpeBeCuHbl. X0351HCTBEHHOE UCIIOIb30BAHUE IPEBECUHBI.

Jluct - 60KOBOM CTPYKTYpHBIH 31eMeHT obera. Cummerpust mucta. OCHOBHBIE YacTH JUCTA. [IpHHIAIIBI KiTacCu(UKAIUY JIUCTHEB. BUION3MEHEHUS
muctbeB. OCHOBHBIE (DYHKIMH. 3alOXKEHHE U pa3BUTHE. AHATOMHUYECKOE CTPOEHHE JIHMCTa B CBSI3U C ero GyHKIusSMU. J(OpcUBEHTpalsbHEIE,
n3oJlaTepalibHbIe JUCThS. JIMCT XBOWHOro. 3aBUCHMOCTH MOP(OJIOTHUYECKHUX OCOOCHHOCTEM M aHATOMUYECKOrO0 CTPOCHUS JHUCTa OT BHEIIHHUX
daktopoB. IlpoBoasimias cuctema JUCTa U €€ CBsA3b C MPOBOJsAIICH cuctemon crebns. JKunkoBanue nuctbeB. JlucroBas mosauka Jlucroman.
Hcnonp30BaHmne TUCTHEB B TPAKTUUYECKOW JEATEIIBHOCTH YEJIOBEKA.

[Toapazaen 5. OCOOEHHOCTH OHTOT'eHE3a PaCTCHUI

Poct u pasButue pactenuil. Poct pactenuii. O6mue 3akoHoMepHOCTH pocTa. Pa3Butue pacteHuil. B3auMooTHOLIEHHUST MEXAY POCTOM U Pa3BUTHEM.
[Tonsite 00 oHTOreHe3e U (umoreHe3e. Manblii U OONBIION >KU3HEHHBIE IMKJIBL. JTalbl OHTOT€HE3a, OCHOBHBIE CTAJAWH B Pa3BUTHUU PACTCHMIA.
®doronepuonusm. Pactenus ATMHHOTO U KOPOTKOTO HA. OpraHoreHes u ero cBsi3b C pa3BUTHEM.

MopynwsHas eqununia 3. OCHOBBI CHCTEMATHUKH KUBBIX OPTaHU3MOB
[Tonpaznen 6. OCHOBBI CUCTEMATHKH JKUBBIX OpraHu3MoB. [IpokapuoTsl. ['pubdsl. Husmme pacrenus

Cucremaruka, ee onpesneiacHue u 3agadi. OCHOBHBIE pa3JieNbl CUCTEMATUKH. TaKCOHOMUYECKHE KaTeTOPUH W TaKCOHBI, OMHAapHAs HOMEHKJIATypa.
[lonsitue o Buae. Tumbl cUCTEM: UCKYCCTBEHHbBIE, €CTECTBEHHBbIE U reHeanormdeckue. COBpEMEHHBIE BAPUAHTHI €CTECTBEHHBIX CHCTEM. MeToibl
cUCTeMaTuKH pacTeHuil. [lapcTBa xuBOM Npupoabl, H3yuyaeMble O0TaHUKOM.

[Tpokapuotsl. [lnanob6akTepuu, CTpoeHHEe, 0COOCHHOCTH PA3MHOXKEHHUS, UX POJIb B IPUPOJIE U KU3HU YETTOBEKA.

O6mras xapakrepuctuka napctsa ['puosl. [Ipoucxoxaenne rpudos. Otaen Hacrosmue rpudsl. Ocobennoctu ctpoenus. Criocod nutanus. TUITbI
pazMHOkeHus rpuboB. ['pubsl Hu3mMe U Bhicmue. OTaensl rpuOoB, OCHOBHBIE Kiacchl U opsaku. Otaen 3uromunetsl. [lopsgok Mykoposeie. benas
rojiopyaras 1mjaeceHb - Mykop. Otmen Ackomuuersl. CTpoeHHE MuUllenus. becrnosioe pa3MHOKEHHWE M IMOJOBOW Mpouecc. THUIMbl IUIOJOBBIX TE.
[Tpunnmne! knaccupukanuu cym4arbix rpubos. Otnen basuanomunetsl. [lepBUYHbBIN U BTOPUYHBIN MUTENHA U UX COOTHOILICHHUE B IHKJIE PA3BUTHSL.



HNukapuonTtuzanus munenus. [Imogossie Tena. OOpa3zoBanue 6a3uauii u 6azuauocnop. Knaccudukanusa. Otnen [deritepomunietst. [Tonoxxenne kmacca
B cucreMe rpuboB. OtnuuutenvHble npus3Haku. Pasmuokenue. Ilapacexcyanpnbiii mpouecc. Kiaccuduxanms neiirepomurieroB. JIumaiHUKH.
Cumbuornueckas npupona JlumaitnukoB. Mopdonorundeckue Tunsl. Pazmuoxenne. OCHOBHBIE NMPUHIMIBI Kiaccudukanuu. Ponp numaiHUKOB B
IIPUPOJIE U UX UCIIOIb30BAHUE B MEIUIIVHE.

OO6m1ast xapakTepucTHKa apcTBa pacteHui. [Ipoucxoxkienne pacTeHu.

Husmme pacrenus. Bomopocnu. IlomuapctBa barpsuku u Hacrosiiiue Bomopociu. OcCHOBHBIE OTHEnbl moAnapcts: barpsiHku, JluatoMmoBble,
Bbypsie, 3enensie, XapoBble BoAOpocid. ['aBHele TUIIBI CTPOSHUS Tela U uX 3Bostolusa. OcoOEHHOCTH CTPOEHUs! XpoMaTo(opoB, MUPEHOUIOB.
Tunel OI0BOro mpouecca U ux 3Bosronus. Boxopocnu u cpena. beHToC, IIaHKTOH, Ha3€MHBIE, IOYBEHHBIE BOJLOPOCIIH.

[Tonpaznen 7. Boicuivne ciopoBbi€ pacTEHUS

Bricume pacrenus. O0mias xapakTepucTHKa moaunapcrsa Beicimx pactenuid. [Ipoucxoxnenne Breicmmx pactennii. OcoOeHHOCTH BO3TYIIHON
cpeabl ooutanus. BereraruBHble opranbl U TkaHu. OcOOEHHOCTH CTPOSHMS OpraHoB pa3MHOXKeHHUs. OCHOBHBIE OT/EIbI BIcIINX pacTeHui.

Otnen Puanodutel. OOmas xapakTepucTuka. PUHHOMUTHI, Kak OfHA U3 APEBHEUIINX TPYII BRICIIMX pacTeHUH.

Otnen MoxoBuansle. OOmas xapakTepucTuka. MoxoBHIHBIE - oco0as JuHUS 53Bomouuu Beicmmx pactenuid. Kiaccel MoOXOBHIHBIX:
AmnTouepotoBbie, [ledeHounsie u JluctocteOenbHbIe MXM W HMX oOmas xapakrepuctuka. CTpoeHue Tena W pasMHOKeHue. Llukn pasButus u
4yepeoBaHue NoKoJieHu. Poiab MOXOBHIHBIX B IPUPOJE U UCIIOJIb30BAHNE UX YelI0BEKOM. [IpuMeHeHre B MeqUIIHE.

Otnen I[InaynoBunasie. Mopdonornyeckast 1 OMOJIOTHYECKask XapaKTEPUCTHKA COBpeMeHHBIX [mayHOBUIHBIX. PaBHOCTIOpOBBIE U Pa3HOCIIOPOBEIE
1ayHoBuAHbIe. LUK pa3BuTus rayHa OyJaaBOBUAHOTO, Yepe10BaHUE OKOJICHUN U CMEHa sZIepHbIX (a3.

Otnen XBomeBuanbie. Mopdonornueckass 1 OMOIOTHYECKasi XapaKTePUCTHKAa COBPEMEHHBIX XBOIEBUAHBIX. YepemoBaHe MOKOJICHUA U CMEHA
AJEPHBIX (a3 y XBOILEH.

Otnen IlanoporHukoBujHble. OOmias XapakTepucTuka coBpeMeHHbIX IlamopoTrHukoBuaHbIX. Jlenenne Ha kiaccel. OCOOEHHOCTH
Mopdosoruueckoil oprannzanuu [lanopoTHUKOBUIHBIX. UepenoBaHUEe MOKOJEHUM M CMEHa sAepHbIX (a3 B IUKIE PA3BUTHUS y MANOPOTHHUKOB.
PasHocrniopoBble ManopOTHUKH, UX 3BOJIIOLMOHHOE 3HAYEHUE KAK IPEIKOBOW IPYIIBI ISl 1 0JI0CEMEHHBIX PACTEHU.

ITonpaznen 8. CeMeHHbIE pacTEHUS

OOmiasi xapakTepucTUKa ceMeHHbIX pacTeHuil. [loHsTHe 0 cemMeHM Kak O HOBOM OOpa30BaHMM, BO3ZHHUKILIEM B Ipoliecce 3Boironuu. OOrmias
XapakTepucTuka otaena ['onmoceMeHHBIX W UX mpoucxoxaeHue. ITonsatue o crpobmiie. CeMszadaTok (CeMSANOYKa), €r0 CTPOCHUE U pa3BUTHE Y
['onoceMeHHBIX, CTPOEHUE TBLIBIBL, TPOLECC ONMBUIEHUS U OII0J0TBOpeHUs. PopMupoBaHue ceMeHH. YepenoBaHue MOKOJIEHUI U CMeHa siIepHBIX (a3
y I'onocemennpix. CeMeHHbIE MaOPOTHUKU U benHerTnTOBBIE - BEIMEepLIMe I'onocemennsie. Kitaccel coBpeMeHHBIX ['omoceMeHHbIX: CaroBHUKOBBIE,
I'uakroBeie, ['HeToBble, XBolHbIE, OCHOBHbIE MOPAIKM Kiacca XBOWHBIX - CocHoBble M KumapucoBble, paclpocTpaHEHHE HUX BaKHEMIIUX
npenacraButenei. Mcnoap3oBanue NpoayKToOB XBOMHBIX B MEIULIMHCKOMN MPAKTUKE.

Otnen IloxpbiToceMeHHble. [[BeTOK - BHIOM3MEHEHHBIH MMOOEr C COBMENIEHHBIMU (QYHKIMSIMH TOJOBOIO U OECHOJOr0 pPa3MHOXKEHHS.
[IporpeccuBHBIE M3MEHEHUSI B PENPOIAYKTUBHOW cdepe (LIBETOK, MOKPHITOCEMEHHOCTh, CONPSKEHHAs SBOJIIOLUSA C MHPOM HACEKOMBIX, JBOIHOE
oriofoTBopenue, mioa). CTpoeHne mBeTka U ero GyHKuuH. B3ammopacmonoxkenne dacteid nmBeTka. Tumbl nBeTkoB. [IpunBetHuku. [{BeToHOX KA M
nBetosnoxe. CtepuibHble yacTu 1BeTka. OkononBeTHUK. Yameuka, ee GyHKIMU U IPOUCXOXKIeHHE. BeHUnK, ero pyHKIMH U MPOUCXO0XKICHHE.



Anapoueit. CTpoeHue THIMUHKH. AHATOMUYECKOE CTPOCHUE MbLILHUKA.

I'mneueii. OCHOBHbBIE YAaCTH MECTUKA. ATIOKapIIHbIM, MOHOKAPIIHBIH, LIEHOKAPIIHbIN U IICEBJIOMOHOKAPIHBIN rMHenel. [1ooxeHne 3aBsi3u B LIBETKE.
Anaromuueckoe cTpoeHue 3aBsi3u. CemsizadaTok (cemsnodka) u ero crpoenue. Conserue. Onpenenenue colBeTus. buojgornueckas posib COLBETHS.
[TpuHIMIIBI COBpEeMEHHOH KiaccupuKa. boTpuonHbie couBETHs: CIOKHBIE U MPOcThie. L{luMOnIHBIE COIIBETHS: TUPCHI U LIUMOU/IBI.

Meracnoporene3. Meraramerorenes. Mukpocnoporenes. Mukporamerorenes. /[Boiinoe omiogorsopenue. fABnenue anomukcuca. CMeHa s1epHbIX
¢da3 u gyepenoBanue nokonenuii y [lokpeirocemeHHbIX. PazButue 3apojsia u sHgocnepma. Tumbl sugocnepma. @opmupoBanue cemenn. OCHOBHbBIE
HAIIPABJICHUS HBOJIIOLNU 1IBETKA. Pa3nuuns BETKOB OJHONOJIBHBIX U JBYIOJIBHBIX.

Knaccugukanus mio10B U CeMsH. Cemena c »sHzmocepmoM u 0e3 sHpocrepma. CeMeHa OJHOMONBHBIX UM JIBYJIONBHBIX. [ImOmBI.
OKOJIONJIOHUK, €r0 CTpOEHHe. YdYacTHe Pa3JIMYHbIX YacTe LBeTKa B oOpa3oBaHMM IUI0A0B. Kiaccudukauus mionoB, OCHOBaHHAs Ha CTPOEHUHU
ruHenes. Ilmoxbl co4yHble W CyxXWe, OJHOCEMSHHbIE M MHOTOCEMSHHBIC, BCKpbIBaromuecss W HeBckpbiBaommuecs. Comnogus. CrocoOsl
pacnpoCTpaHEHUs TUIOAOB U CEMsIH. ABTOXOpHUs U ajutoxopus. OCHOBHbIE BUBI AJIJIOXOPUU: aHEMOXOPUS, 300XOpHs, THAPOXOPHUS U T. 1.

[Togpaznen 9. Cucremarnueckuit 0030p cemeicTB otnena [lokpeiTocemenHbIe

Cuctematnueckuii 00630p nopsiikoB U ceMelcTB otaena [lokpbiTocemennbix. Jlenenue otnena IlokpeiToceMeHHbIX Ha Kiacchl. CpaBHUTEIbHAS
XapakTepucTHKa Ki1accoB OAHOO0IbHBIX U /By 10IBbHBIX.

[Tonkmnacc Marnonuuasl. Ilopsgok MarnonueBsie. CemeiictBo Marnonuesbie. [lopsgok baassnoBbie. CemeiicTBo JIumonHukoBbie. [lopsmok
JlaBpoBeie. CemeiictBo JIaBposeie. [Topssmox Humdeitasie. CemeiictBo Humdeiinsie.

[Tonknacc Panynykymunust. [Topsnox Jlrorukossie. Cemeiicta JltotukoBeie, bapoapucossie. [lopsaok Makossie. CemeiictBo MakoBsie.

Hoaxnace Jumnenunasl. [lopspok Yaiineie. CemetictBa Yaiinbie, Kityzuessie. [lopsinok ®@uankosbie. CemelictBa CtpacronseTHble, OuaakoBsle.
[Mopsanox TeikBennsie. CemeiictBo ToikBennble. [lopsmok Kamepcosrbie. CemeiictBo Kpecronsernsie (Kamyctusie). [Topsmok MBosbie. CemeiicTBO
Nsossie. [Topanox Bepeckosrie. CemerictBo Bepeckosbie. Ilopsinok [lepBousernsie. CemelictBo IlepBonsernsie. [lopsaok MansBoBbie. CeMencTBO
MansBossle. [Topsnok Kpanusaeie. CemelictBo Kpanusnsle. [Topsnok Momnouaiineie. CemelicTBo MonovaiiHble.

[Tonkmnacc Posuabl. Ilopsinoxk PozoBeie mnm Poszonsernsie. CemeiictBo Po3zousernsie. [lopsinoxk bobGoseie. CemelictBo boGossie. Ilopsmox
Muproseie. CemeiictBa Muptossle, Kunpeiinsie. Ilopsnox Pyrtossie. CemelictBa PytoBblie, Cymaxossle. Ilopsnok Canmupossie. CemMencTBO
Konckokamranossle. [lopanox JIbHoBbIe. CemelicTBo JIbHOBBIE. [lopsinok Kpymmnossie. CemeiictBo Kpymnnossie. [lopsaok Jloxossie. CemeiicTBoO
JloxoBeie. Ilopsimox ApanueBbie. CemeiictBa ApanueBble, 3oHTuuHble (Cenbaepeiinbie). Ilopsaok BopcsnkoBeie. CemeiictBa JKuMonocTHele,
Banepuanossie.

ITonknacc Jlamumpasl. Ilopspok I'opeuaBkosbie. CemeiictBa Jloranuessie, Mapenossle, KytpoBsle, JlacToBHeBble, ['opeuaBkoBble, BaxToBele.
[Mopsnox Ilacnenossie. CemeiictBo I[lacnenoBbie. [lopsnox Cuntoxossle. CemeiictBo CunioxoBble. Ilopsnox Hopuunukosbsie. CemelicTBa
Hopuunukossie, IlogopoxuukoBsie. Ilopsimox I'yOousernsie. CemeiictBo ['yOouerHble (SIcHoTkoBBIE). ITopsnox bBypaunukoBbie. CemeiicTBO
BypaunukoBsle.

[Monknace Kapuodunnuasl. Iloaxnacc Kapuopummmasl. Iopspoxk I'Boznuunbie. CemeiictBa ['Bo3nnunbie, Mapesbie. [lopsaok I'peunminbie.
CewmeiictBo ['peuniHsle.

ITonknacc 'amamenuanael. [lopsnok bykossie. CemeiicTBa bykoBsle, bepe3osbie.



[Moaxnacc Actepungl. [Topsmok CrnoxuonBeTHbIe (AcTpoBhie). CemeiicTBO CoKHOUBETHBIEC (ACTPOBBIE).

Knacc Onnoponsuble. Ilonknacc Jlmnmuunel. Iloaxnace Jlunuunael. Iopsnok Jluneitnsle. CemeiictBo Jlunelinble. [lopsinok AMapuUIMCOBBIE.
CewmeiictBa JlykoBbie, AmapuinucoBbie. [lopsnok Cnapskessie. CemeiictBa Jlannpimessie, Cnapxkenbie. [lopsgok [unockopeitnbie. CeMencTBO
Huockopeiiabie. [Topsnox Opxunnbie. CemeiictBo Opxuansie. [lopsnok OcokoBble. CemelictBo Ocoxosbsle. Ilopsnox 3naku. CemeiicTBo 3maku
(MSATIHKOBEIE).

MopynbsHas equnuia 4. OCHOBBI AKOJIOTHH U Teorpaduu pacTCHUI
[Moxpasnen 10. OcHOBBI 3KOJOTHH U Teorpaduu pacTeHUi

OnemeHThI SKonorun pacteHuil. ®axrtopsl cpeanl. [lpucnocobnenne pactenuii Kk HebnaronpusaTHeIM (pakTopam cpensl. Kiaccudukanus pacteHuit
110 OTHOULICHHUIO K CBETY, Boje, Tery. Ku3HenHsie popMel pacTeHuid. DneMenTsl Guronenonoruu. OcHoBsl reorpaduu pacrenuid. [lonstus ¢iopa u
PaCTUTENBHOCTb.

AHHOTAIIYSA PABOYEN ITPOT'PAMMBI MOAYJIS JUCHUATIIMHBI <HAYKH O BUOJIOTMYECKOM MHOI'OOBPA3HH
(MUKPOBHOJIOT'US, BUPYCOJIOI'US, BOTAHUKA, 300JI0I'Us1) MOAYJIb 300J10T' UsT)»

Copepxanrie MOAYJS TUCIUTUTMHBI

MonynbHas equnuia 1. BBenenue B 300m0ruto. 300710TUs 0€CIIO3BOHOYHBIX

[Tonpaznen 1. [Ipenmer 300moruu. Mcropust pazsurus. CBsi3b € IpyrUMU HAyKaMU.

[Moapasnen 2. OmHokierounbie (Protozoa, Protista). Ogxokinerounsie wiu [Ipocreitmue (Protozoa, Protista). Capkomoseie (Sarcodina): Amoebae,
Foraminefera, Actinopoda. Bueminee u BuyTpeHnee crpoenue Euglenozoa: Euglenoidea, Kinetoplastida. CtpoeHue u sxu3HeHHBIE HUKIBI Alveolata:
Apicomplexa, Dinoflagellata, Ciliophora.

[Moapaznen 3. Muoroknerounsie (Eumetazoa). I'yoku (Porifera).

Crpexkatontue (Cnidaria). I'pebneBuku (Ctenophora). Muoroknerounsie >xuBoTHble (Metazoa). OOmue 4epThl OpraHU3allMd, Pa3MHOXKEHHE H
paszButue. BHemHee u BHyTpeHHee cTpoe-HHE ['yOok (Porifera). Opranusanusi BBICIIMX MHOTOKJIETOYHBIX XUBOT-HbIX (Eumetazoa). Buemnee u
BHyTpeHHee ctpoeHue Crpekaroniux (Cnidaria): Kopamnossie momunsl (Antozoa), Meny3oBeie (Medusozoa) — Cuudougnsie me-ay3sl (Scyfozoa).
CrpoeHue U Ku3HEHHbBIC UKL [ uapouaabix moaumnos (Hy-drozoa).

[Tompaznen 4. bumarepanbhbie (Bilateria). Aunenomudeckue >xkuBoTHbie (Acoelomata .bumarepanbhbie (Bilateria). AnenoMudeckue KUBOTHBIE
(Acoelomata). OcobeHHOCTH CTPOCHHMS M KiacCUHUKAIUS OMIa-TepaTbHBIX )KUBOTHBIX. ATIEIOMUYECKHE )KUBOTHBIE. O0IIIast XapaKTepUCTHKA TIOCKUX
gyepBelr (Plathelminthes). Ilnockue wepBu (Plathelminthes). Pecauunsie (Turbellaria). Cocanpmuku (Trematoda). Jlentounsie yepsu (Cestoda).
Oco0eHHOCTH OpraHu3aly MEePBUYHOIOIOCT-HbIX KMBOTHBIX. BHemHee u BHyTpeHHee cTpoeHue Cycloneuralia.  OcoOGeHHO-CTH OpraHU3aluy,
KU3HEHHBIC LUKIbI W TMAaTOTeHHOe 3HaueHue HemaTton Ha mpumepe ackapuibl uenoBedeckoil (Ascaris lumbricoides). Ilapasutudeckue hopmbl
[Tnockux (Plathelminthes) u Kpyrasix uepseii (Nematoda).



[Toapaznen 5. bunarepaneueie (Bilateria). [{enomuaeckue.

OO01mue YepThl OpraHu3aIii U CTPOSHUS 1eNI0-MuuecKux kuBOTHBIX (Coelomata). Konbuatsie uepBu (Annelida). @unoreHus: KOJIbYATHIX YEPBEH.
Konrtponp 3Hanuit u ymenudt mo temam: ['yOkm (Porifera). Crpekaronue (Cnidaria), ITmockme dyepu (Plathelminthes), Ilukno-uetpanun
(Cycloneuralia) 1 Konbuarsie yepBu (Annelida). Bueminee u BHyTpenHee ctpoenne Mosuttocku (Mollusca). PakoBunnbie mouttocku (Conchifera).
bproxonorune u I'omoBonorme Mmommocku (Gastropoda, Cephalopoda). Buemnee m BHyTpeHHee cTpoeHune Mosumrocku (Mollusca). PakoBuHHBIE
moimmtocku  (Conchifera). JIByctBopuareie wmosutrocku (Bivalvia). Unenucronorme (Artropoda). PakooOpasubie (Crustacea): Bwicmime paku
(Malacostraca). OOmue npusHaku, kimaccuukanms. Crtpoenue, PasmHOXkeHHMe W pa3BuUTHE  pakooOpasHbIX. UnmeHucrtoHorue (Artropoda).
Xemurepossie (Chelicerata). [TaykooOpasusie (Arachnida). [Tayku (Aranei) u Cxoprinonsl (Scorpiones). Kitaccuukanusi maykooOpa3HbIX. 3HaYeHHE
ayKooOpa3HbIX B )KU3HU TPUPOIBI H YETIOBEKA.

Unenuctonorue (Artropoda). Tpaxetinbie (Tracheata). Hacexkombie (Insecta mnmm Hexapoda).Buemnee u BHyTpeHHee cTpoeHHE. UIEHHCTOHOTHE
(Artropoda). Tpaxeiinbie (Tracheata). Hacexombie (Insecta unu Hexapoda). Pazmuoxkenue u pasputue. O030p OCHOBHBIX OTPSIJIOB HACEKOMBIX C
MIOJTHBIM M HETIOJIHBIM TpeBpaieHueM. KorTposs 3Hanuit u ymenuit mo reme Mosutrocku (Mollusca) u Unenucronorue (Artropoda).

MopynbsHas eqununa 2. 300J0THsI TO3BOHOYHBIX.

[Tonpaznen 7. Xopaossie (Chordata). becuepennsie (Acrania). JlInunnounoxopaossie (Urochordata).

Oo6mas xapakrepuctuka XopmaoBeix (Chordata). IMoarunm becuepennbie (Acrania). IMoarun Jlmumunounoxopmossie (Urochordata). Xopmossie
(Chordata).

[To3Bonounsie (Vertebrata), nnn Yepennsie (Craniata). [lo3BoHOUHBIE 0€3 3apoabIIIeBbIX 000104eK (Anamnia). O0mas XxapakTepUCTHKA, (PHIIOTCHHS
u cucre-maruka [lozBoHounsix (Vertebrata). [TozBonounsie (Vertebrata) unu Yepenusie (Craniate). Pasnen becuentoctubie (Agnatha). Kpyrnopotsie
(Cyclostomata). Ilo3zBonounsie (Vertebrata) wunu UYepennsie (Craniate). Paznen YemtoctHopotbie (Gnathostomata). XpsimeBbie pHIOBI
(Chondrichthyes). Buemnee u BHyTpeHHee cTpoeHue. Ilo3Bonounbie (Vertebrata) umu UYepennbie (Craniate). Pasmen UYemrocTHOpOTHIE
(Gnathostomata). Koctasie priOb1 (Osteichthyes). Buemnee u BHyTpennee ctpoenue. [1ozBonounsie (Vertebrata) unu Yepennsie (Craniate). Paszmen
YemroctHopoTbie (Gnathostomata). CoBpeMeHHasi cucTeMa-THKa XPSIIEBBIX U KOCTHBIX pbIO. IIporcxoxaenue, 3BONIOLNS XPAIIEBBIX U KOCTHBIX PBIO.
Okonorusi W mpaktuueckoe 3HadeHue pui0. [lo3Bonounwie (Vertebrata) mnmu Uepennsie (Craniate). Hazemubie wnm YetBeponorue (Tetrapoda).
3emHoBOHBIE (Amphibia). BHemHee n BHyTpeHHe cTpoeHue. [IporcxoxaeHue 1 3BOIIOIMS 36MHOBOIHBIX.

[Toapaznen 8. Xopaossie (Chordata).

[To3BoHounsie (Vertebrata), wnu Yepennsie (Craniata). [To3BoHOUHBIE ¢ 3apojbiieBbIME 00oioukamMu (Amniota). [lo3Bonounsie (Vertebrata) umm
Uepennsie (Craniate). [Ipecmbikaromuecs: (Reptilia). Buemnee u BHyTpenne crpoenue. [lozBonounsie (Vertebrata) unu Yepennsie (Craniate). [1Tutbr
(Aves). Buemnee u BHyTpeHHee cTpoeHue ntuil. [lo3Bonounsie (Vertebrata) unu Uepennsie (Craniate). MopdodyHKIIMOHATBHBIA 0030p OCHOBHBIX
oTrpsaoB 3eMHOBOIHBIX (Amphibia),  IIpecmbikatomuxcst (Reptilia) u IItuir (Aves). Ilo3Bonounsie (Vertebrata) unm Uepennsie (Craniate).
Muekonuratone (Mammalia), unu 3Bepu (Theria). O6mas xapaktepucTrka kiacca. Bueninee u BHyTpeHHee crpoenue. [lozBoHounble (Vertebrata)
win Yepenusle (Craniate). Mnexkonutatomue (Mammalia), uiau 3Bepu (Theria). MopdodyHKIMOHaATBHBIN 0030p OCHOBHBIX OTpsiioB. [103BOHOYHBIE
(Vertebrata) nnu Yepennsie (Craniate). Miekonuratomue (Mammalia), win 3Bepu (Theria). MopdodyHKIMOHAIBHBIN 0030p OCHOBHBIX OTPSIOB.



AHHOTAIIUSI PABOYEHN ITPOT'PAMMBI JUCIHTATIIIMHBI «®U3UOJOT U (PACTEHUM, )KUBOTHBIX, BHICIIASI HEPBHASI
JAEATEJIBHOCTb, UMMYHOJIOI' U51)»

CopepxaHuie TUCIUTLINHBI
Monayns 1. duznonorus pacTeHu

Monaynb 2. ®U3U0I0TUS )KUBOTHBIX
Monyns 3. ®u3nonorus BeICIICH HEPBHOH 1EATEILHOCTH
Monyinb 4. UMmMyHoOIOTHS

AHHOTAIIUS PABOYEM ITPOT'PAMMBI MOIYJISI AMCIIATLINHBI «BUOJIOT WS KJIETKHA (IIATOJIOT U, THUCTOJIOT Usl,
BUO®PU3UKA, BUOXUMMUSA, MOJIEKYJISIPHAS BUOJIOT'US) MOAYJb HUTOJIOI'USI»

Coneprxanue MOYJISI TUCIUTUTAHBI

MonaynbHasa enuauna 1. [lutonornyeckas TeXHUKa

Hasznauenue, copepaHue, MECTO IIUTOJIOTUHM B CUCTEME MOJATrOTOBKH OHosora. Bo3HMKHOBEHHE W Pa3BUTHE IIUTONIOTHU KaK CaMOCTOSITENLHON HayKH.
CoBpeMeHHBIH 3Tal B pa3BUTUHU ITUTOJIOTHH.

MeTo/ipl M3rOTOBIICHUSI TIPEMAPATOB AJIsi CBETOBOM MHUKpOCKOMUU. CyIIHOCTh U METOJbI (PUKCAMM MUKPOOOBEKTOB. CriocoObl YIJIOTHEHHS (3AJIUBKH).
MukpoTOMUSI C UCTIONE30BAHMEM CaJIa30YHBIX, POTAIMOHHBIX MHUKPOTOMOB. MeTon 3amMopakuBanusi. CyIIIHOCTb U METOJIbI OKPACKH MUKPOIIPETIApaToOB U MX
3aKJIIOUYEeHUs B 0ajb3aM, CMOJBI, )KEIaTHH.

Buael MmukporpenaparoB - cpe3bl, Ma3KH, OTIICYATKH, TUICHKH.

TexHrka MUKPOCKOMMPOBAHHUS B CBETOBBIX MHKpOCKomax. OcOOEHHOCTH MUKPOCKOIUH B YIbTPa(UOIETOBBIX JTyyaxX, JEOMUHECIIEHTHAS MUKPOCKOITHS,
(ha30BOKOHTPACTHAS. MUKPOCKOTHS, HHTEPPEPEHITMOHHAST MUKPOCKOTIHS, JTa3epHasi KOH(POKATbHAS MUKPOCKOITHSI.

DNeKTPOHHAS MUKPOCKOMUS (TPAHCMUCCHOHHASI M CKAHUPYIOIIAst), METO/IbI H3TOTOBICHHUS MUKPOOOBEKTOB ISl STIEKTPOHHON MUKPOCKOITHH.

[lonsiTie O cHENMUaTBHBIX METO/AaX W3YYCHHS MHUKPOOOBEKTOB - THCTOXHMHS (B TOM YHCIE ODJIEKTPOHHAs THUCTOXMMUS), paanroaBTorpadus,
UMMYHOTUCTOXUMUS, (PPaKIIMOHHUPOBAHUE KIETOUYHOTO COAEPKHMOTO C MOMOIIBIO yIbTpaleHTpudyriupoBaHus. MeTopl UCCIeIOBAaHHS JKUBBIX KIIETOK -
KyJBTYpBI TKAaHEW BHE- U BHYTPU OpraHu3Ma, KJIOHUPOBaHKUE, 00pa30BaHUE T€TEPOKAPUOHOB U THOPHUIOB KIIETOK, TPHUKU3HEHHAs OKpacKa.

KonudecTBeHHBIE METOBI UCCIIENOBAHUS: TUTOGOTOMETPHS, YIEKTPOHHASI MUKPOPOTOMETPHS, CTIEKTPO(PITYOPOMETPHSL, AEHCUTOMETPHSL.



Monynbnas equnauia 2. Ctpoenue kietku. Knerounas memOpana. [{utomnazma, opraneisl. BkiarodeHus.

[uronorus (kierounast OMOIOTHA).

[Ipenmer u 3a7auu OUTOJOIMH, €€ 3HAUYEHUE B CUCTEME OMOJIOTMYECKUMX M MEIUIMHCKUX HayK. OCHOBHBIE IOJIOXEHUS KIETOYHOM TEOpUU Ha CO-
BPEMEHHOM JTare pa3BuTHs Hayku. [loHsATHE 0 KiIeTke, Kak OCHOBHOM eAuHuIle kuBoro. OOIIMii MIaH CTPOSHHUs KIIETOK dYKapHOT: KJIeTOYHas 000JI0uKa,
UTOIUIa3Ma, sApo. HeKIeTouHble CTPYKTYpbl KaK MpPOHM3BOAHBIC KJIETOK. B3amMmocBs3b (OpMbI M pa3sMepoB KIETOK C UX (YHKIMOHAIBHOM
cHelraIu3aluei.

Bbuonornueckast MmemOpaHna Kak OCHOBa CTpoeHust KiieTku. CTpoeHre, OCHOBHBIE CBOICTBA U (hyHKUMU. [IoHATHE O KOMIAPTMEHTAIM3ALUH KIETKU U ee
(GyHKIIMOHATIbHOE 3HAYCHUE.

Knerounas oGomnouka. BHemmsst kineroynast (rua3Marudeckas) MemOpana. CTpyKTypHO-XMMUYECKHE OCOOCHHOCTH. XapaKTEepUCTHKA HaJMEMOPAaHHOTO
crost (TJIMKOKAJMKCa) W TMOAMEMOpaHHOTro (KOPTHKAIbHOrOo) cios. Mopdonorinueckas XapakTepUCTHKa M MEXaHU3Mbl OapbepHOM, pELenTOpHOU U
TpaHcnopTHOH (pyHKIMNA. CTPYKTYpHbIE 1 XUMUYECKUE MEXaHU3MbI B3aUMOJIEUCTBUSI KJIETOK.

Crnienuanu3upoBaHHbIE CTPYKTYPBI KIIETOUHON 000JIOUKU: MUKPOBOPCHHKH, PECHUYKH, Oa3alibHbIe MHBarnHaluK. VX ctpoenue u (yHKIUH.

MekieTouHble COeAMHEHUS (KOHTAKThI): IPOCThIE KOHTAKThI, COEAMHEHUS TUIIA 3aMKa, IUIOTHBIE COSIMHEHUS, 1I€CMOCOMBI, LIEJIEBUIHBIE KOHTAKThI
(HeKCyChI), CHHAITHYECKHUE COeTUHEHUS (CUHAIICHI).

[urornazma.

['nanomnasma. ®U3NKO-XUMHUUECKHE CBOMCTBA, XMMUYECKHUII COCTaB. YUacTue B KJIETOYHOM MeTaboIu3Me.

Opranemel. Onpenenenve, knaccupukammi. OpraHesuibl 00IIeTo U CIeNHaIbHOTO 3HaYeHU. MeMOpaHHbIC U HEMEMOPaHHBIC OPTaHeIUTbL.

[utockener. OCHOBHbIE KOMIIOHEHTBHI IMTOCKEIETa: MHUKPOTPYOOUYKH, MHUKpO(UIAMEHTHI, TOHODUIAMEHTHI (IIPOMEXKYTOUYHbIe (unamentsl). Ux
CTpOEeHHE, XMMUYecKuil cocTaB. Vcronbp3oBanue ornpezeneHus OeIKOB IPOMEKYTOUHBIX (PHIIAMEHTOB U1l TUCTOJIOTMUYECKON TUArHOCTUKY.

Oprasenisl crenuaabHOTO 3HAYEHHs: MHO(PUOPHIUIBI, MUKPOBOPCUHKH, PECHUUKH, KIyTHKU. CTpoeHHe M (YHKIMOHATbHOE 3HAYEHHE B KIIETKAaX,
BBITTOJTHSIOIIHNX CIIEUAbHBIC (PYHKIINH.

Bxmrouenust. Onpenenenue. Kinaccudukaiys. 3HaueHue B )KU3HEIESITENBHOCTH KIETOK M opranu3ma. CTpoeHHe U XMMHUUYECKUI COCTaB pa3IMuHbIX BHJIOB
BKJIFOUEHUH.

MopyneHas eqununa 3. SAapo. Knetounsrit muki. Meito3. Mutos. Iuddepon. ['mbens kneTku.

Snpo.

SAnpo. Ponb sinpa B XpaHeHUM U Iepeiadye reHeTHueckod nHpopMmaluu U B cuHTe3e Oenka. [IoHATHE O sIEpHO-IMTOIIa3MaTHUYECKOM OTHOIIEHUH.
OOmmmii mmaH cTpoeHust UHTEpQA3HOTO SAAPa: XPOMATHH, SAPBIIIKO, siAepHast 000JI0UKa, Kapuoriazma (HyKJieornaazma).

Xpomarus. CtpoeHue u xuMudeckuil cocraB. [IoHSITHE O IEKOHIEHCUPOBAHHOM U KOHIEHCHPOBAHHOM XpOoMaTuHE (3yXpoMaTuHE, TeTepOXpOMaTHHE,
XPOMOCOMAX), CTEMEHb UX Y4acTUsl B CHHTeTHUECKUX mporieccax. CTpoeHne xpoMocomsl. [1010Boi XpoMaTH.

SAnpeIKko Kak nIpou3BoaHOE XpoMocoM. [lonsTre o sapbIKkoBOM oprann3atope. KonnuecTtBo u pasmep saphiek. XUMUYECKUH COCTAaB, CTPOEHUE,

byHKIMS.



Anepnas obomouka. Ctpoenue u GyHKmU. CTpyKTypHO-(DYHKIIMOHATIBHAS XapaKTEPUCTHKA HAPY>KHOW M BHYTpEHHEH MeMOpaH, epUHYKIICapHOTO TPO-
CTpaHCTBA, KOMILJIEKCa MOpbl. B3anMOCBs3b KOMUeCTBa SIEPHBIX TOP ¥ HHTEHCUBHOCTH METa00IN4YeCKO aKTUBHOCTH KJIETOK.

OcHOBHbIE IPOSIBJICHUS KU3HEICATEIBHOCTH KIIETOK.

CuHTeTHYeCcKHEe TPOLIECCHI B KJIETKE. B3arMOCBA3b KOMIIOHEHTOB KJIIETKH B IIpoIieccax aHaboiaM3Ma u Kataboiausma. [IoHsITHE 0 CeKpEeTOPHOM LIUKIIE,
MEXaHHU3MBbI MTOTJIOIIEHHUS U BBIIENICHUS IPOYKTOB B KJIETKE.

Buytpuxnerounas perenepanusi. OO1mas XxapakTeprcTHKa 1 OMOIOrHYecKoe 3HaUCHHE.

HNudopmaninoHHble MEKKIETOYHBIE B3auMOAeHCTBUs. ['yMopanbHble, CHHANTHYECKHE, B3aUMOJICUCTBHS Uepe3 BHEKJIETOUHBII MAaTPUKC U ILEJICBbIE
KOHTAKTHI.

Peakius kietok Ha BHenIHHe Bo3aeHCTBUS. CTPYKTypHBIE U (PYHKIMOHAIBHBIE H3MEHEHUS! KJIETOK U OTAENBHBIX KJIETOUHBIX KOMIIOHEHTOB B MPOLIECCaX
PEaKTUBHOCTHU U aganTtanui. OU3HONOrHYecKas U pernapaTHBHAs pereHeparys: CyIHOCTh U MEXaHU3MBI.

BocmpousBsenenue KieTox.

Knerounsnii muki. OmpezneneHre MOHSATHS;, ATalbl KIETOYHOTO IMKJIA IS KIETOK, COXPAHUBIINX CIIOCOOHOCTh K JIEJICHHIO, M KJIETOK, YTPATHBIIMX
CHOCOOHOCTh K jAeneHuio. MopdodyHKIMOHAIbHAS XapaKTePUCTHKA MPOLIECCOB pocTa U AuddepeHIMpoBKY, eproia aKTUBHOTO (DYHKIIMOHHPOBAHUS,
CTapeHUsI U THOCTH KIIETOK.

Murotnueckuii k. Onpenenenve nonsatus. Pas3pl nukia (uHTepdasza, MuTo3). buonornyeckoe 3HaueHre MuTO3a U ero MexanusM. [IpeoOpazoBanue
CTPYKTYpPHBIX KOMIIOHEHTOB KJIETKH HAa pa3MYHBIX JTarnax MHUTo3a. PoNb KIETOYHOrO IIEHTpa B MHTOTHYECKOM JEIEHHWH KIETOK. Mopdororus
MHUTOTUYECKUX XPOMOCOM.

Oupomuto3. Omnpenencane moHATHS. OCHOBHBIC (DOPMBI, OHOJIOTHYECKOe 3Ha4YeHUe. [IOHSITHE O TUIOMIHOCTH KIETOK. [lONUTUTONIHS; MEXaHWU3MBI
00pa3oBaHMsI MOJUIUIOUAHBIX KIETOK (OAHOSIEPHBIX, MHOTOSIIEPHBIX ), PYHKIIHOHATIHHOE 3HAYCHHE STOTO SIBJICHUS.

Meiio3. Ero mexanusm 1 61osI0rHuecKoe 3HaYeHHE.

Huddepon. CTBOIOBbIE KIETKH.

['uGensb keTok.

JlereHeparyst 1 Hekpo3. OnpeiesieHne NOHIATHS U €ro OMOJIOrMYecKoe 3HaYeHHUE.

AnonTo3s. (mporpaMMHupoBaHHasi THOeNb KIeToK). OnpeaeneHue MoHATUS U ero OMOJIOTHYECKOE 3HAUEHUE.

AHHOTAIIUS PABOYEHN ITPOTPAMMBI MOAYJIS JUCITATIIAHBI «BHOJOTAA KJIETKH (IIUTOJIOT WS, THCTOJIOT A,
BUO®U3UKA, BUOXUMUS, MOJIEKYJISIPHASI BUOJIOTUSI) MOAYJIb THCTOJIOT UsI»

Conepxanne MOy TACIUIIIMHBI
MonaynbHasg enuauna 1. nurenuanbHas TKaHb

TkaHU KaKk CHUCTEMBI KJIE€TOK M HX MMPONU3BOAHBIX - OAWH W3 UCPAPXUUCCKUX ypOBHGfI OpraHusainiuu XHUBOro. Knerku kax BCAYIIUC 3JICMCHTBI TKaHH.
Hexirerounsie CTPYKTYPBI - CUMITIACTBI K1 MEKKIICTOUHOC BEIICCTBO KaK ITPON30JHBIC KJICTOK. CI/IHHI/ITI/II/I.



OnurenuanpHble TKaHu. OOmias xapakrepuctuka. Mcrounnku pazButus. MopdodyHKIMOHaNbHAas U TeHeTHdecKas KIAcCU(HUKALMS SMUTEIUATBHBIX
TKaHEH.

IToxpoBuble smurenuu. IlorpannyHocTs nonoxkeHus. CTpoeHHue OAHOCIONHBIX (OJHOPSIHBIX M MHOTOPSIHBIX) W MHOTOCJIOMHBIX 3HHUTEIIHEB
(HEOpOrOBEBAIOIIIET0, OPOTOBEBAIOIIETO, MEPeXOAHOro). [IpuHIWMITBI CTPYKTypHOW OpraHu3auuu ¥ (yHKIUU. B3aumocBszb MopQOoQyHKIHMOHATBHBIX
0COOEHHOCTEH AMUTENNAIBHOM TKAHU € €€ OIPAHUYHBIM IIOJIOKEHUEM B OPraHU3Me.

bazanbnas memOpana: crpoeHue, QyHKIHH, TpoucxoxaeHue. OCOOEHHOCTH MEKKIETOYHBIX KOHTAKTOB B Pa3IMYHBIX BUIAX dNHTENUs. [ Opu30HTATbHAS
U BEpTUKAIbHA aHU30MOP(GHOCTh SMUTENUAIBHBIX IUIACTOB. IloApHOCTH AMMUTENMONUTOB U (OPMBI NOISAPHOW AU(D(HEPEHUUPOBKU HUX KIETOYHOM
00om0uku. [{luTokepaTHHbI KaKk MapKepbl pa3InYHbIX BUAOB UTEINAIBHBIX TKAHEH.

@uznonoruyeckas ¥ pernapaTvBHas pereHepanusi snurenus. Poiab CTBOJNIOBBIX KJIETOK B SMHUTENHATBHBIX TKAHSAX OOHOBIIOLIErOCsS THIIA; COCTaB M
CKOPOCTh OOHOBJICHUS KJIETOYHBIX AU(P(HEPOHOB B PA3IUUHBIX STUTEINATIBHBIX TKAHSX.

XKeneszucteit snuremmit. OCOOCHHOCTU CTPOEHMSI CEKPETOPHBIX SHUTEIMOLMTOB. LluTonormueckas XapakTepUCTHUKA SHMTETHOLMTOB, BBIICISIOLIMX
CEKPET I10 TOJIOKPUHOBOMY, allOKPUHOBOMY M MEPOKPUHOBOMY THITY.

MonynbHas equauna 2. Kposs, reMonoss

KpoBb OCHOBHBIE KOMIIOHEHTHI KPOBH KaK TKaHU - IU1a3Ma U popMeHHbIe 37eMeHThl. PyHkuuu kpoBu. Conepkanue GOpMEHHBIX 3JIEMEHTOB B KPOBU
B3pOCIIOro yenoBeka. ['emorpamma. Bo3pacTHble 1 10s10Bble 0COOEHHOCTH KPOBH.

OpUTPOLMTHL: pa3Mepbl, Gopma, cTpoeHHe M (YHKIMHU, KIacCu(UKALUs SpUTPOLUTOB MO (GopMme, pasMepaM U CTereHU 3penocTH. OCOoOeHHOCTH
CTPOCHUS TIIA3MOJIEMMBI SPUTPOLIUTA U €r0 HUTOCKeNeTa. Bupl reMorio0uHa 1 cBsi3b ¢ GopMoit SpuTponuTa. PETUKYIOIMTHI.

JlelikoruTel: Kiaaccudukaysa U oOmas xapakrepuctka. JleiikonuTapHas ¢opmyina. ['paHynomuTsl - HeHTpouibl, 303uHO(PUIBL, 0a30(uiibl, UX
coJiep;kaHue, pasmepbl, (opma, CTpoeHue, OCHOBHbIE (PyHKIMU. OCOOEHHOCTH CTPOEHUS CHEUU(PHUECKUX TpaHyJ. ArpaHyJOIMThl - MOHOLWTHI,
JTUMQOIUTHI, KOJIWYECTBO, Pa3Mepbl, OCOOEHHOCTH CTpPOeHUs U (PyHKUIMH. XapaKTepUCTHKa JUMQOLHUTOB - KOJIUYECTBO, MOP(HOPYHKIHNOHAIBHbIE
OCOOCHHOCTH, THIIEI.

Kpossinbie mnacTuHku (TpoMOOIIUThI). PazMepsl, ctpoeHne, GyHKITHS.

Jlumda. JIumponnazma u popmeHHbIe 371€MEHTHL. CBSA3b € KPOBBIO, TOHITHE O PELUPKYJISLIUU JIUM(OIUTOB.

OMOpHOHaNBHBINA FeMOIUTON033. Pa3BuTHE KPOBH KaK TKAHU (THCTOTEHE3).

[TocTaMOpuoOHaNbHBIN remMorod3: Qgu3nosgornyeckas pereHepanus kposu. Ilonstue o crBonoBbix kieTkax KpoBu (CKK) u xomoHmeoOpasyronmx
emuuniax (KOE). XapakrepucTka ILTIOPUIOTEHTHBIX MPEALIECTBEHHUKOB (CTBOJIOBBIX, KOMMUTHUPOBAHHBIX KJIETOK), YHUIIOTEHTHBIX MPEAIIECTBEHHUKOB,
6mactHeIX (hopM. Mopdonornuecku HenIeHTU(PUIpyeMble 1 MOP(OIOrHIecKy HACHTUPUIMPYEMbIE CTaIUN PA3BUTHUS KJIETOK KPOBHU (XapakTepHCTHKA
KJIETOK B qudepoHax: 3pUTPOLMTOB, TPAHYJIOLUTOB, MOHOIMTOB, T-muMdonnToB, B-miM(OIUTOB U KPOBSHBIX IIACTHHOK (TpoMOOLMTOB). Perymsims
remMoro33a 1 aumM¢oros3a, pojib MUKPOOKPYKEHHUSI.

MonaynbHaa enuauna 3. CoequHUTENIbHAS TKaHb
CoeqMHUTENBLHEIE TKAaHU



OO01mas xapakTepuCTUKa COeTMHUTENBHBIX TKaHeH. Kimaccudukarus. Ucrounnku pazsutus. [ ucrorenes.

Prixiiast BOMOKHHCTAsE COSAMHUTENbHAS TKaHb. KIIETKH PHIXJION BOJOKHHUCTOW COSIMHUTENBHON TKaHU. PUOPOOIACThI, UX Pa3HOBUAHOCTH, (PHOPOIUTHI,
MHO(pUOPOOIACTHI, UX TPOUCXOXKIEHUE, CTPOEHHE, yyacTue B npoueccax GpuoOpuuioreneza. Makpodaru, ux IpouCcXoXkaAeHUe, BUJIbl, CTPOECHHE, POjb B
3aIIUTHBIX peakusix opranu3ma. [loHsTHE 0 cucTeMe MOHOHYKIJICAPHBIX (paronuToB. JIGHKOIMTHI, UX POJIb B 3aIUMTHBIX PEAKIHAX OpraHu3Ma. AJTUIOIMUTHI
(»XKMpOBBIE KJIETKN) O€noii U Oypoii )KUPOBOM TKaHU, UX MPOUCXOXKIAECHUE, CTPOSHUE U 3HaueHue. [lepuiuThl, alBEeHTULIMAIbHBIE KIETKH, UX IIPOMCXOKIACHHE,
CTpoeHHe U (PyHKIMOHAJbHAS XapaKTepucTuka. [lmasmMaTudyeckie KIeTKH, X MPOHCXOXKACHHE, CTPOCHHE, POJIb B UMMYHHUTETE. Ty4HBIE KJIETKH, UX TPO-
UCXOXIEHHE, CTpoeHue, pyHKuu. [IurMeHTHbIe KIeTKH, UX IPOUCXOXKACHHE, CTpoeHue, GpyHKIus. MexkineTrouHoe BemecTBo. OO01as XxapakTepuCcTUKa U
crpoenue. OCHOBHOE BEIIECTBO, €ro (PM3MKO-XMMHUECKHE CBOWCTBA M 3HaueHHE. KoitareHoBBIE M DJIACTUYECKHE BOJIOKHA, UX POJIb, CTPOCHUE U
XUMUYeCKMi coctaB. [IpencraBieHne O pa3iMYHBIX THUIIAX KOJUIAr€HA M UX JIOKAIM3AlMU B opraHusMme. PeTukyisipHele BoslokHa. lIpoucxoxnenue
MEKKJIETOYHOT'O BellecTBa. Bo3pacTHble H3MEHEHMS.

IT0oTHAst BOJIOKHUCTHASA COEJUHUTENbHAS TKaHb, €€ PA3HOBUAHOCTH, CTpoeHHe U GyHKIKU. CyXOXKHIIUe KaK OpraH.

Crnenmanu3upoBaHHbIE COEMHUTENbHBIE TKaHU. PeTukynsipHasl TKaHb, CTpOEHUE, TMCTOMU3HOJIOTHS U 3HadeHue. JKupoBasi TKaHb, €€ pa3HOBUIHOCTH,
CTpoeHue 1 3HaueHue. [IurmeHTHas TkaHb, 0COOCHHOCTH CTPOEHHs 1 3HaueHue. CIu3ucTasi TKaHb, CTPOCHHUE.

CkerneTHble TKaHH.

OO1as xapakTepucTHKa CKeNeTHbIX TKaHel. Kiaccudukarus.

XpsimeBsie Tkanu. OO01Iast xapakTepucTrKa. BBl XpAIIeBOi TKaHU (THATMHOBAS, HJIACTUYECKast, BOJIOKHHUCTAs). XPSILEBBIE KIETKH - XOHAPOOIACTHI,
XOH/APOLUTHI, (XOHIPOKIAcThl). M30reHHbIe IpymIibl KIETOK. [ MCTOXMMUYECKash XapaKTEPUCTUKA U CTPOEHUE MEXKJIETOYHOTO BELIECTBA Pa3IMYHbBIX
BUJIOB XPSIIIEBOM TKaHU. XOHAPOTE€HE3 U BO3PACTHBIE U3MEHEHMSI XPSILEBbIX TKaHed. CTpOoeHUE CyCTaBHOTO Xpsillia.

Koctuble Tkanu. OOmast xapakrepuctuka. Knaccudukanus. KieTkn KOCTHONW TKaHM: OCTEOLMTHI, OCTEO00NacThl, OCTeoKIacThl. MX 1mTO-
(GyHKUIMOHANIPHAS XapaKTEepUCTUKA. MEXKIETOUYHOE BEIIECTBO KOCTHOM TKaHH, €ro (PM3MKO-XMMHYECKHE CBOMCTBAa M cTpoeHHe. PernkynopuOpo3Hast
(rpy0o-BosIOKHMCTas1) KOCTHasl TKaHb. IlmacTuHYaTas (TOHKOBOJIOKHHMCTAs!) KOCTHas TKaHb. VX jokanu3anust B opraHu3Me U Mop(odyHKIHOHAIbHbIE
ocoOeHHOCTH. ['McTOoreHe3 M pereHepanusi KOCTHbIX TKaHed. Bo3pacTHble n3meHeHHs. DakTOpbl, OKa3bIBAIOLIME BIUSHUE HAa CTPOCHHE KOCTHBIX
Tka"el. KocTh kak opraH.

MonynbHas equnauia 4. MpliiedHas TKaHb

OO1as XxapakTepUCTUKA U THCTOTeHETHYeCKast KilacCu(pukarusi.

ComaTnueckas MoONepevyHO-ToNiocaTas (McuepueHHasi) MbIlIeyHas TKaHb. Pa3zButhe, Mopdoiorndeckas W (QyHKIHOHAJIbHAS XapaKTEPUCTHKH.
MUuUKpOCKOMMYECKOE M 3JIEKTPOHHO-MUKPOCKONMUECKoe cTpoeHue. CtpoeHne MHOPUOPUIUIBI, €€ CTPYKTYpPHO-(PYHKIIMOHAIbHAS €IUHMIIA (CapKoOMep).
MexaHn3M MBIIIEYHOTO COKpaIlleHHs. THITbI MBIIIEYHBIX BOJIOKOH U UX MHHepBarus. MoTopHas eauHuiia. MuocaremMTonuTel. Pereneparius MbIeqHoi
TKaHH, 3HAYCHUE MUOCATESIUTMTOIIMTOB. MEIIa kak oprad. CBs3b C CyXOXKHUIIHEM.

Cepneunas monepeyHo-monocaTas (MCUepUeHHAs) MbIIIeYHasi TKaHb. VICTOUHMK pa3BuUTHS, 3Tambl rucrorene3a. MopdodyHKIMOHATEHAS XapaKTepu-
CTHKa pabOYUX W MPOBOISIINX KapIHOMHOIIUTOB. BO3MOXHOCTH pereHepanuu.

I'magxas (HeucuepueHHas) MbIlIeyHas TkaHb. Mlcrounuk pazsutus. Mopdonorudeckas U QyHKIMOHATbHAS XapaKTepUCcTUKa. PereHepariusi.



MuonelipanbHas TKaHb. ICTOYHHUK pa3BUTHS, CTPOCHUE U (DYHKITHSL.
MuouaHbie 1 MOdTIUTENUANIbHBIC KJIeTKU. Microunuku pazputus. Ctpoenue. OyHKIUH.

MopnynpHas equnauna 5. HepBHas TkaHb

OOm1ast xapakTepuCTUKa HEpPBHOW TKaHU. DMOpHOHAIbHBIN rucTorenes. Juddepennuposka HelipodiactoB u rimodnactos. [lonarue o perenepanuu
CTPYKTYPHBIX KOMIIOHEHTOB HEPBHOM TKaHH.

Hetiponutsr (aeiiponsl). ctounuku pazputus. Mopdonornyeckas v pyHKImoHaIbHAs Kiaccudukanus. OOyl 1maH cTpoeHus: HelipoHa. Mukpo-
U YIBTPACTPYKTypa TepHuKapuoHa (Tena HeiipoHa), akcoHa, NeHApUToB. basoduibpHoe BemiecTBO (cyOctanims Huccrs). OcoOEHHOCTH IMTOCKENETa
HEHpoIUTOB (HepoHIaMeHThl U HeHpoTPyOoUuKH). Poiib m1a3mMoneMMbl HEMPOIMTOB B PELETINY, TeHEpalluy U IPOBECHUN HEPBHOTO UMIyIbca. [lonsTue
o Heripomeauaropax. CekpeTopHbIE HEHPOHBI, 0COOCHHOCTH MX CTPOCHUS U PyHKIMs. Pr3nonornyeckas ruoe HeMpoHOB. Perenepariyisi HeWpOHOB.

Heiipornus. O6mast xapakrepructika. Vctounnku pa3sutust rmuonutoB. Knaccudukanms. Makporius (OJUroJeHIpOrIns, acTPOIiS M AIEeHANMHAS
). Mukpornus.

Hepeuble BonokHa. Obmas xapaktepuctuka. Knaccudukarmsa. OcobeHHOCTH (HOpMUpPOBaHUS, CTPOCHUS U (DYHKIUK OE3MUEIMHOBBIX U MHUEITMHOBBIX
HEPBHBIX BOJIOKOH. [loHATHE 00 OCEBOM LWJIMHIpPE U ME3AKCOHE. YJIBTPAMHKPOCKOMMYECKOE CTPOCHHWE MUETMHOBON 00onouku. [lereHepanust u pe-
reHepalys HEpPBHBIX BOJIOKOH.

Hepeublie okonuanus. O6mas xapakrepuctrika. Kimaccudukamus. PenentopHsie (4yBCTBUTENBHBIC) HEPBHBIE OKOHYAHUS - CBOOOIHBIC, HECBOOOIHBIC
W WHKarCyJIUpPOBaHHbIC, HEPBHO-MBIIICUYHBIC BEPETEHA, HEPBHO-CYXOXKWIbHbIE BEPETEHA, KOMIUIEKC KIETKM Mepkens ¢ HEpBHOW TEPMHUHAIBIO.
D¢ dexropHbIe OKOHUAHHS - JABHTATEIbHBIE U CEKpeTOpHbIe. HepBHO-MbIIEYHOE OKOHYaHHE (MOTOpHAs OJAINKA) B CKEJIETHBIX MBIIIAX U B TJIAJKON
MbIIIeyHOH TKaHH. CeKpeTopHbIe (HEHPO-)KeIe3UCThIe) HEPBHBIE OKOHUAHHSL.

Cunarncsl. Knaccuguxanum. MexHelpoHaIbHbIE 3IEKTPUYECKHE, XUMUYECKUE U CMEIIaHHbIE CHHAIICHI, CTPOEHUE M MEXaHU3MBI IIepe/iaur BO30YKICHHUS.
VY IIbTpacTpyKTypa XMMUYECKHX CUHATICOB - IPECUHANITUYECKAs U IIOCTCHHANTUYECKAasl YaCTH, CHHAITHYECKUE ITy3bIPbKH, CHHAIITUYECKAS [IETTh.

PednextopHble ayru, UX 4yBCTBUTEbHBIE, IBUTATENIbHBIE U ACCOLMATUBHBIC 3BEHBSI.

AHHOTAIIUSA PABOYEH ITPOTPAMMBI MOYJIS JUCITATIIAMHBI «BHOJOTAA KJIETKH (IIUTOJIOT WS, THCTOJIOT A4,
BUO®U3UKA, BUOXUMMUS, MOJIEKYJISIPHASI BUOJIOTUSI) MOAYJIb BUOPU3UKA»

COI[Cp)KaHI/Ie MOAYJIA AUCHUILINHBI

MonynbHas equauna 1. [IpoctpancTBeHHas opraHu3anusi OMONOIUMEPOB
[TonsiTue o Ouononmmmepax. Buapsl. @yHakimmn. MeToas! BRIIEICHUS U OYUCTKH OMOTIOJIMMEPOB U3 OMOJIOTHYECKOTO MaTepHaia.

Monynbnas equnauina 2. CTpykTypa 6eIKoB
Crpoenue u ¢pyakiuu 6enkoB. CTpyKTypHBIE 0COOEHHOCTH OEITKOBBIX MOJIeKyJ. DU3NKO-XUMHUUYECKHE CBOWCTBA OETTKOB.



Monynbnas eqununa 3. KondopmannonHas noTeHIMaibHas SHEPrus OMOMaKpOMOJIEKYJT
[TonsATHe 00 aKTUBHBIX U AIOCTEPUIECKUX LeHTpaX. JIuranasl. MeTo bl nACHTUDHUKAIIMHA OSITKOB.

AHHOTAIIUA PABOYEH MPOTPAMMBI MOAYJIS JUCIATLIAHBI «BHOJOTAA KJIETKH (IUTOJIOT WS, THCTOJIOI' A4,
BUOPU3UKA, BUOXUMMUSA, MOJIEKYJISAPHASA BUOJIOT'UA) MOAYJIb BUOXUMMUA»

Coneprxanue MOTYJISI TUCIUTLTAHBI

MonynbHas equauna 1. AMHUHOKUCIOTHI, ENTH/BI, OSIKU

[Ipenmer u 3amauu Ouoxumuu. 3HaYCHHE OMOXUMUU JJISI COBPEMEHHBIX OOIIEOMOIOTHYECKUX MpenacTaBieHuil. OCHOBHbBIE pa3lieibl OMOXMMHU:
CTaThyecKas, AMHaMuuyeckas, (QyHKUHOHanmbHas Ouoxumus. OCHOBHBIE METOJIbI COBPEMEHHBIX OMOXMMHUYECKUX HCCIEAOBAaHUN. AMHHOKHCIOTHI:
CBOHWCTBa, OOIIME NPUHIUIBI CTPOSHHS, BapHaHTHl KiaccU(UKAIMi, HOMEHKJIarypa, Ouonormueckue (yHkiuu. I[lenmTuanas cBs3b: CTpoeHHE,
CBOWCTBa, MEXaHW3M O0Opa3oBaHUs. 3aBUCHMOCTh OHOJIOTHUECKMX W (U3UKO-XUMHUECKHUX CBOMCTB OEIKOB OT HMX NEPBUYHON CTPYKTYpHI.
[IpoctpancTBenHoe cTpoeHne OenkoB. Kiaccudukamms u HOMEHKIarypa OenkoB. OnuromepHsie Oenku. YeTBepTHuHas CTpyKTypa Oernka:
OTIpeJiesIeHUe, TPUHIUIBI (OPMUPOBaHUS, OWMOJIOTHMYECKOE 3HAueHWE. 3HAueHHE JIOMEHHOW OpraHW3alyd Ui TPOSBICHUS OHOJOTHYECKON
AKTUBHOCTH.

MonynbHas equauia 2. O0mumii myTh KaTabonusma
O6muit nyTh karabonuzMa. CBs3p o0miero myTd KartaboinM3ma cO cHeuu(pUUecKuMu MyTsSIMH OOMEHa pa3IHYHbIX KJIAcCOB COEIMHEHUH.
OxucnuTensHoe JeKapOOKCHIMpoBaHuenupyBarta. LInkn TpukapOOHOBBIX KUCIIOT KaK 3aBEPIIAIONIAN dTal KaTadoau3mMa. Perymnsius oKHCIUTeIbHOTO
NEKapOOKCUITMPOBAHUATIUPYBATa U IUMKJIA TPUKAPOOHOBBIX KHCIOT. AHaOonuueckass poib oO0miero mytu karabommsma. llepexmroueHue Mexmy
aHa0OoIMYECKUMHU U KaTaboIMYeCKUMHU MPOLECCaMH.

MonynbHas eauauna 3. OOMeH yriieBo10B U JHUINIOB

VYrieBoapl: ompeneneHue, Kiaccu(ukanus, HOMEHKIATypa, obmue cBoicTBa. [mmkonu3. IlocienoBaTenbHOCTh peakiuil, WX MEXaHU3MBI,
pacrpoCTpaHEHHOCTh B JKMBOW MpHUpoJe, OHONOrMYecKoe 3HadyeHue, peryisauus. [mokoHeoreHe3. OcoOEHHOCTH MPOTEKaHUS a’dpoOOHOTO H
aHa’pOOHOTO TIIMKOJIM3a B PA3JIMYHBIX TPYIINax OpPraHu3MoB (KHMBOTHBIE, pacTeHHs, Oaktepuu). IleHTo3odocdarHblii myTs oOMEHa YTIEBOAOB.
Jlunuaer:  onpenenenue, kinaccuduxanus, npuMmepbl. OKUCIEHHME JKUPHBIX KHUCIOT B OpraHu3Max pa3HbIX TAaKCOHOMHUYECKHX TpYyII:



MOCJIEIOBATEILHOCTh PEAKIIUN, MEXaHU3MbI, OMOJIOTUYECKOE 3HAUCHHE, PETYJIISAIINS, SHEPTECTHICCKUI BBIXO/, CBs3h C CHHTE30M AT®. CHHTE3 KUPHBIX
KHUCIIOT U TPUTJIMLIEPUIOB B OPraHU3Max pa3HbIX TAKCOHOMHYECKHUX TPYIIIL.

AHHOTAIIUS PABOYEH MPOTPAMMBI MOAYJIS JUCIHUATLIMHBI «BHOJOTHAA KJIETKH (IUTOJIOTUsL, THCTOJIOT A,
BUOPU3UKA, BUOXUMMUSA, MOJIEKYJIAPHASA BUOJIOTI'UA) MOAYJIb MOJIEKYJ/JIAPHAA BUOJIOI' U »

Coneprxanue MOIYJISl TUCUUTUTAHBI

MonynbHas enununa 1. Ctpoenue n QyHKIUM reHomMa. MoJeKyJIsspHble MEXaHU3Mbl COXPAaHEHMs, BOCIPOM3BEACHUS U peau3alii I'€HeTHYeCKON
uHpOpMaLnu.

[Tpeamer u 3a1auu MOJIEKYJIIPHOI OMOJIOIUH, OCHOBHBIE ATaIlbl pa3BUTH. DyHIaMEHTaIbHbIE OTKPBITHS.

CrtpykTypa HyKI€HHOBBIX KucioT. CocTaB, nepBuuHas (KoBajieHTHas) U BTopuuHas crpykrypa JIHK. Hykneo3uapl, HyKJI€OTUIBI: UX CTPOCHHUE U
koH(popmanusa. 3akoHomepHocTH HykieotuaHoro cocraBa JJHK (mpasuna Yapradda) [Homumopdusm JJHK (dopmer B, A, C, Z). buonoruueckoe
3Hauenue pasHeix popm JHK. Tpernunas crpykrypa JJHK. CBoiicTBa kombiieBbix KoBajgeHTHO 3aMKHYThIX JJHK. SIBnenue cynepcnupanmuszanuu JJHK.
Tonounzomepassl I u Il THna npo- u 3ykapuort, cBoiicTBa, PyHKIMKU U MexaHU3M AeiicTus. [lepBuynas, BTopuuHas, TpetuyHas crpyktypa PHK. Buabt
PHK, ux ¢pyHkumn.

CrpykTypHO-(YHKIMOHATIbHAS OpraHU3alus Mpo- U sykapuotudyeckux reHomoB. Permkanus JIHK. bakrepuanbhbiii renoMm. Kommakrtusanus
JIHK Oaktepuii. Cynepcriupanu3zoBannbie nemin Hykieouna. JIHK-cBs3piBaromme Oenku merenb, CTpykTypa U GyHkuuu. Ponb nomeHHOM
opraHu3any B (PyHKIIMOHHUPOBAHUU OaKkTepHaIbHOro reHoma. I'eHom sykapuotT. CTpyKTypHbIE 31eMeHThl reHoma: cateuutHas JJHK, ymepenno
MOBTOPSIIOLIUECS] U YHHUKAJIbHbIE MOCIEAOBATEIbHOCTU. DYHKIMM CTPYKTYpHBIX 3JEMEHTOB reHoMa. OCHOBHBIE CBOWCTBa T€HOMAa 3YKapHOT:
M30BITOYHOCTh, KOMIAKTHOCTh. OTINYMS T€HOMa 3yKapHOT OT reHoma mpokapuoT. CTpykTypa xpomatuHa. OCHOBHbIE KOMIOHEHTBl XpOMaTHHA -
CTpyKTypa U QpyHKimu. Y poBuu komnakruzanuu JJHK xpomaruna.

Permukanus JJHK y npokapuot. Opumkun pertukamuu E. coli, cTpykTypa U QpyHKiun. GepMEHTaTUBHBIN anmapar U BCIIOMOTaTelIbHbIE OETIKU
peruukamuu. JIHK-nomumepassr npoxapuot (I, 11, III), crpykrypa, pyHKumu, noiaumepasHas M 3K30HYKJI€a3HbIE aKTUBHOCTU 3THX (PEPMEHTOB.
PeruinkatuBHas BUJIKa, €€ OpraHu3aius U GyHKIHOHU-POBaHUE.

OcoGennoctu perumkanuu JIHKy sykapuot. Penapanus JIHK. Tlonupennukonnsiii xapakrep pemukauuu. JJHK-noaumepassl sykapuot (a, B, v,
J, &), ux ¢ynkuunu. Komruiekc y3HaBaHUS TOYKHM Hayana perudkanuu (originrecognitioncomplex wium ORC). Maunmanus pernukanuu. benkw,
yuactBytoue B perumnkainuu: RPA, renukaza A, RFC, PCNA. TenomepblaykapuoTHUECKUX XpoMocoM. Termomepaza — 0COOEHHOCTH CTPYKTYpPBHI U
MEXaHU3M JICUCTBUS.

Bunpr nospexnenuit JIHK u ¢akxtopsl ux Bbi3bIBaromye. EcTecTBEHHBIN, XUMUYECKUM U paJvallMOHHbIA MyTareHe3. [IpuduHbBI OMIMOOK MpHU
cunrese JJHK. Penapanus JIHK u ee Buabl: npsMas u 5KCUU3MOHHAS penapanus, pernapanys HeCllapeHHbIX HyKIeoTua0B, SOS-penapanus.



Tpanckpunius. [Iporeccuar PHK. O0mas xapakTepuctuka mporecca TpaHcKpuniuu. OCHOBHBIC Talbl TPAHCKPUIIIIUN (MHUIMALIMS, SJIOHTAIUs
u TepmuHanus). Tpanckpunius y npokapuot. Oneponsl OakTepuil. MexaHu3Mbl UX perpecuu u aepenpecuu. CTpoeHHe IpOMOTOpa MPOKapHoT (Ha
npumepe E. coli): mocnemoBarensnoctd —10 (IIpubHOB-O60KC) M —35. Crpoenme PHK-mommmepassr sybakrtepuii. CTpykTypa TEPMHUHATOPOB
TPAHCKPHUMLNH, (aKTOPbl TEPMUHALINHU, P-3aBUCUMAs U p-HE3aBHCUMAas TepMHUHALUsA. TpaHckpunus y sykapuoT. @opmbl sykapuoruueckoit PHK-
nonmumepasel (I, II, III). OcobenHocTH MPOMOTOPOB. DHXaAHCEPHI, caineHcepbl. ba3zampHbie TpaHckpunmmoHHble (aktopel TFIIA, THIIB, TFIIF,
THIIE. Tepmunanus TpaHckpuniuu, €€ cBssp ¢ npoueccuHrom 3’-konua PHK-tpanckpunra. IIpoueccunr nepBudHbIX TpaHCKpUNTOB. IIpouieccunr
TPHK u pPHK. Ilpouneccunr mpo-mPHK wu co3pesanme MPHK (crumaiicunr, ksnmpoBanue, mnosmaneHuiIdpoBaHue). CIUIAHCHHT W €ro BHUJIBI.
MexaHu3MBI CIDIAMCUHTA U €0 BUJIBIL.

Tpancnsaus. Opranuzanus pudbocom. bonpimas u Manas cyObeeHHUIbI pUOOCOMBI MTPO- U AyKapuoT. DyHKIMOHAIBHBIE CATHI PUOOCOMBI: CalThI
csa3piBaHusl amuHoauwi-TPHK, nentumun-tPHK u  neanmnupoBannodTPHK (A-, P-, E-caiiter). IloaroroBka aMHUHOKHCIOT K TpPAaHCISALIMH.
AxTHBUpOBaHUE aMHHOKHUCIOT. AmuHoauuid-TPHK-cunTeTass, mexanusm crnenuduyeckoro y3HaBaHus cyOcTparoB. CrTaauu TpaHCISALUU.
Wuunnmanus. CesseiBanne MPHK ¢ manoit cybuactunein pubocomsl. OOpa3oBaHne MHUIMATOPHOIO KOMILJIEKCA HA CBA3BIBAIOLIEM CaliTe pruOOCOMBI.
WNuunuupyronme kogousl U nnuimatopasleTPHK y ipo- u sykapuor. Dnonranus. Poib dakropa nepenoca — T (EF-Tu B 6akTepusix) U cBsI3aHHOTO
GTP npu nocrymnennu amunoaunid-TPHK B A-caift pubocomsbl. I'maponus GTP u BeicBoOOXkAeHUE (akTopa s>nonranuu T. Pomb 50S cyOuactuist
pUOOCOMBI B pEakIMu TPAHCIENTUAAINN, MEXaHU3M PeaklNU. XapaKTepUCTUKA dTana TPaHCIOKalUU, Heo0XoauMocTh (aktopa Tpanciokanuu (EF-G
6akrepuii, eEF-2 sykapuot). Tepmunanus. Tepmunupyronme KogoHsl U ¢akTopsl TepMuHammu (puim3uHr-gaktopsl) RF1/2 u RF3 y npokapuot n
eRF1 u eRF3 y sykapuor. MexanusaMbel ocBoOOxaeHus mnonunentuna, BeiTecHeHHss TPHK u3 pubocombl u otnenenue pubdocombr or MPHK.
Jucconunanusi pub0oCcCoMBbl. Perynsiius TpaHCIsIuy Y IPO- U 3YKapHOT, CIIOCOOBI PETYIISIIHH.

OOpatHas Tpanckpumnuusa. Ponp B oOpaTHOW Tpanckpunuuu u penpoaykuuu BupycoB. PHK-3aBucumas JIHK-monmmepasa (o6-patnas
TpaHCKpHITa3a): CyObeIMHUYHBIA COCTaB, CTPYKTypa, (pyHKkuumu. Otamsl oOpaTHON TpaHckpunimu. I[IpumeHeHune oOpaT-HOM TpaHCKPUIILUU B
nuarHoctuke PHK-conepskamumx Bupycos.

MoOunbHbIe TeHeTHUYeCKre AeMeHThl. OO0Iias XapaKTepUCTHUKa TPEX M3BECTHBIX TUIIOB MOOWJIBHBIX T€HETHMUECKHUX 3JIEMEHTOB, CIIOCOOHBIX K
CaMOCTOSITEIbHOMY TEPEHOCY: KOHBbIOTaTUBHBIXIIa3Mua, Oakrepuodaros, ICEs(integrativeconjugativeelements). TpaHncmo3unus y OakTepwii;
cTpyKTypa IS-anemenrtos, Tpacno3onoB (Tn), HHTErpOHOB.

MonekyasipHble MEXaHU3MBbl PETYJSIMM KIETOYHOTO LUKIa. AnonTo3. KoMmmiekcsl IUKIMH3aBUCUMBIXKHHA3, ONpPEAENIonue pa3-Hble (a3bl
nukia. "CBepouHble TOYKU' KJIETOYHOTO IMKIA. MeXaHu3M OCTaHOBKH IMKJIA U Tiepexoja K anonto3y. benok p53. buonornyeckrue oTBETH KIETKU C
yuyacTheM p53: OCTaHOBKM KJIETOYHOro nukia B nepuonax Gl, G2, penapauus, peruinkaTUBHOE CTapeHUe, aloITo3. B3aUMOJIeiiCTBUE C MeMOpaHoii
MUTOXOHJIpUH. AmonTto3. "AmonTto3 wu3HyTpu'". "Amonto3 mo komanae". Mopdomorus anonro3a u Hekposza. Paktopsl amomnrtosa. Kacmasbl.
OHAOHYKII€a3bl. MUTOXOHIpUANbHBIE (PaKTOPHI.

Brinenenune mnasmunnoit JJHK va GeneJETPlasmidMiniprepKit (Fermentas): pa30op MeTOMKH, MOATOTOBKA MUTATEIBLHON CpeJlbl, IOCEB IITaMMa
U KyJIbTHBHPOBaHHE, MOATOTOBKA PEAKTHUBOB, JIM3HC OaKTEepHU-albHOM Macchl, MOJy4YE€HHE OCBETIIEHHOro Jinm3ara, copOuus rurasmuaHoi JIHK Ha
KOJIOHKE, TPOMBIBKA, dJtonius. [Ipurorosienue arapo3Horo reis, npoBeneHue 3eKkTpodopesa, BU3yaau3alus pe3yibrara.



MonynbsHas equauna 2. MoneKyIsipHO-OMOJIOTHYECKHE METOIbI B COBPEMEHHOM MEIUIIUHE.

MonekynspHO-O0HOJIOTHYECKHEe METOJbl aHalIKW3a TeHoMa. OJeKTpodope3 B MOIMAKPHWIAMHIHOM M arapo3HoM reisix. Ilynbc-anmextpodopes.
I'ubpunuzanus. Pectpukunonnbiii ananu3 u gusnyeckoe kaprupoBanue. CexBenupoBanue JJHK. Cunre3 JJHK. Meroasr n3ydenus noamuMmopduzma
nocnenosarenbHocteld JJTHK: RAPD, SSCP u np. Ilonstie o pyHKIMOHATBHONTEHOMUKE.

['enorunupoBanue. [lomumopdHbIE MapKepbl, OCHOBaHHbIE HA TECTUPOBAHWH OJHOHYKICOTHAHBIX 3aMeH (SNPs). Metoner aereknun SNP.
Metosbl reHOuJeHTU(HUKAIIMH JTUYHOCTH B CyJeOHO-MEAMIMHCKON npakTuke. ['unepBapuabenbHbie MUHU- 1 MUKpocaTesuuTHbie ToBTOpHI (VNTR,
STR) kak OocHOBa JIOKYCHOI CHUCTEMBI C BBICOKUM HMHJMBUIYATU3UPYIOMIUM MOTeHIManoM. Cxema aHajau3a Mpu 3KCIEepTU3e CIOPHOrO OTIIOBCTBA.
NunuBunyanusupyromas CUCTEMbl Ha OCHOBE aHanu3a wmuToxonapuansHod JIHK. MonekynsapHoe TIeHOTUNUPOBAHUE B TPAHCILIAHTOJIOTHMH.
NMmyHoOrHY€ecKast U reHeTuyeckas copMecTuMocTb. HLA-TunupoBanue.

OCHOBHBIE METOJIbI MOJIEKYJISIPHOM KIMHUYECKOH quarHocTHKU. O6macTu npuMeHeHus. TeopeTuueckrue U MpaKTHIEeCKUe OCHOBBI TOJIMMEPAa3HOM
uenHoil peakiuu (I1LP). Ycnosust mposenenus IILIP: mapamerpsl peakiuu, AeTeKIUsS pe3ynbraToB. Moaudukamuu Merona. ['eHoIuMarHocTuka
MHQPEKIMOHHBIX Oose3Hel. [IpoOomoAroToBKka M BbIIEIEHHE HYKJICWHOBBIX KHCIOT W3 KIMHHYECKOTO MarepHaia, OOBEKTOB BHEIIHEH Cpensl U
MUIIEBBIX MPOAYKTOB, MOJO3PUTEIbHBIX Ha OaKkTepHalbHYI0 WIM BUPYCHYIO oOceMeHeHHOCTh. Opranuzanus pabotel merogom [IIP npu
MCCIIIOBAaHUH MaTepualia, UHOUIIUPOBAHHOTO NMaTOTCHHBIMUA OMOJIOTHYECKHMH areHTaMu.

[TocranoBka IIL[P: pa3bop MeTOAMKHM, 3HAKOMCTBO C YIpPaBJIEHHEM aMIUIM(PUKATOPOM, MPOOOMOATrOTOBKA, HAa0Op pEaKIMOHHOW CMecH,
351eKTpOo(hope3 MPOAYKTOB aMILTU(UKAINH, YUET PE3YIbTATOB.

OcCHOBBI reHeTH4YeCKON HHKeHepuu. [Ipeanochliku BO3HMKHOBEHHUS U 3Tallbl Pa3BUTUSl F'€HETUYECKOM HMH)KeHepuu. Cxema 3KCIEePUMEHTa IO
MOJYYCHHUIO M KJIOHHPOBAaHUIO pekoMOMHAHTHBIX Mosiekyn JIHK. IloHsTHe 0 BEKTOpHBIX cUcTeMaxX. THmbl BEKTOpOB. Mcmonbzyemble (GepMeHTHI
(pecTpukTassl U Ap.). MeTosl 0TOOpa U aHAINM3a PEKOMOMHAHTHBIX KJIOHOB. [IprMeHeHne TpaHCTeHHBIX TEXHOIOTHIA.

[punnunsl  ctpoeHuss ©OenkoB. IlepBuuHas, BTOpUYHAas, TPETHYHAs W YETBEPTUYHAS CTPYKTyphl Oenka. KOHTpaHCIALMOHHBIA U
MOCTTpaHCIAUUOHHBIHonauHT OenkoB. @epmenTsl ponnunra. [llaneponst. lllaneponunsl. [IpuoHsL.

OCHOBBI KJIETOUHON HH)XXEHEPUU U TUOPUIOMHOM TEXHOJNOrMHU. TEXHOJOrHs MOJIy4eHHS M KyJIbTUBUPOBAHMS KJIETOYHBIX JHHUHA. MeTonbl
rUOpUAM3AINH KIETOK U CIUSHUS MPOTOIUIACTOB. [IpUHITUIIBI CENEKINH U MOTy4YeHHE THOPUIHBIX KYJIbTYp B KAUECTBE IENIEBBIX OMOTEXHOIOTHYE CKUX
poAyKToB.[ MOpHAOMHASTEXHO-JIOT U [TOJIyY€HNUS MOHOKOHAIbHBIX aHTUTEIL.

[Tonsitue o 6uonHpopmaTuke. ITanbl pa3BUTHs. [IprMeHEeHHE KOMIBIOTEPHBIX TEXHOJOTUHN IS aHAIM3a HYKJICOTUIHBIX U aMHUHOKHCIOTHBIX
nocinenoBarenbHocTeil. OcHOBHBIE 0a3bl naHHbIX: apxuBHble (GeneBank& EMBL, PDB wu np.), xypupyemeie (Swiss-Prot, KEGG wu np.),
npousBosHsle (SCOP, GO u np.) u unrerpuponanusie (NCBI Entrez).

AHHOTAIIUSI PABOYEM TPOI'PAMMBI JUCIHUAIIINHBI « 3JKOJOI'NS U PATITMOHAJIBHOE ITPUPOJ0ONOJIb30BAHUE»
Conepxanue TUCIHUTITAHBI

Moayns 1. DKkonorudeckre OCHOBBI MIPUPOIOTIONIb30BaHUs. [IprpoHO-TEXHOTEHHOE BO3/ICHCTBHIE HA IPUPOTY



MonynbHas equHuna 1. DK0JIOrHYECKUEe OCHOBBI IPUPOIOIOIb30BAHUS

1.1. Dkosorusa 1 panMoOHaJIBHOE MPUPOJONONb30Banue. lIpenmer, 3anaun U MeTOABI MCCIENOBaHUs B DKOJIOTHH. [Ipupozpomnonb3oBanue: mpeaMmer,
3amaun 1 Metoabl. Kparkas ucropus pa3Butus skonoruu. Pecypcomnorpebienrne 1 mpupoAonoab30BaHuE B Pa3Hble UCTOpHYECKHE 3MOXH. McTopus
OXpaHbl IPUPOJBLI U PALIMOHATIBHOIO IIPUPOAOIIOIB30BAHU.

1.2.Ilpupoanas cpena, IpUpPOIHbIE YCIOBUS U IPUPOJHbIE pecypchl. CyIIHOCTh U OCHOBHBIE BUbI IPUPOA0NI0Ib30BaHus. [IpupoiHble pecypcel U X
BBl [IpHHIKIBI paliMOHAIBHOIO IPUPOIOIOIB30BAHUS.

MonaynbHasa enuauna 2. [Ipupo10-TexHoreHHOE BO3ICMCTBUE Ha IPUPOTY .

2.1. 3arps3HeHue NpuUponHON cpeabl. HayuHo-TeXHWYECKHH Mporpecc M ero Bo3AelcTBUE Ha mpupoxy. PopMHpPOBAHUE MPUPOJHO-TEXHOTCHHBIX
CHCTEM.

2.2. MOHUTOPHHT, OIICHKAa KadecTBa MPUPOIHON cpenbl, HopMupoBaHue. [lokazaTenn OLeHKH MPUPOJIHOTO W MPUPOIHO-TEXHOTEHHOTO BO3JIECHCTBUS
Ha IIPUPOLY.

Monynb 2. Oxpana npupoJsl U OKpyXkaroliei cpensl. buocdepa u yenosex.

MopynbsHas eqununa 3. OxpaHa IpUpOAbl U OKPY>KAOIIEH CPEIbl.

3.1. [IpuHIMIBI U METOABI OXPAHBI OKPY’KAIOIIEH Cpe/Ibl B MIPOLIECCE B MPOIIECCE €€ UCIIOIb30BAHMSL.

Oco0ooxpaHsieMbIe TIPUPOIHBIC TEPPUTOPUHA M MX POJIb B COXPaHEHUHU dKojorudeckoro paBHoBecus. Cerb OOIIO Ha Tepputopuu Bonrorpamckoit
o0nacTu.

3.2.0prasu3aoHHbIE U MTPaBOBbIE OCHOBBI OXPaHbl OKPYXKAIOIIEH Cpeabl U palMOHAIbHOIO MPUPO0a0JIb30BaHMs. Polib TEXHHUECKOrO Mmporpecca B
3aIUTE OKPYIKAIOLIEN Cpebl. DKOJIOIMYECKUN acopT MPUPOJOIIONIb30BATEIS.

MopynwsHas eqununa 4. buocdepa u yenoBex.

4.1. DOkonorust armoctepsl. Mcnonb3oBanue U oxpaHa pecypcoB aTMmocdepbl. Mcrounuku u coctaB armocepHoro Bosayxa. OlieHKa KauecTsa.
Oxpana atMoc(hepHOTo BO3IyXa

4.2. Okonorusa ruapochepsl. Mcnonap3zoBaHue U oxpaHa pecypcoB ruapochepsl. OneHKa KauecTBa NOBEPXHOCTHBIX BOA. M cTeneHu aHTpOMOreHHOro
3arpsi3HEHUs.

OxpaHa 1 04MCTKAa BOJOEMOB. 30HbI CAHUTAPHOU OXpaHBbI.

4.3.0konorus noussl. Vcronp30oBaHue U 0XpaHa 3€MEIbHBIX PECYPCOB. DKOJIOrMUECKHE MPOoOIeMbl UCIIOIb30BaHUS 3€MENIbHBIX pecypcoB. [Ipobnema
YTHJIN3aLUN OTXOJI0B.

4.4. Dxonoruyeckue MpoOsieMbl UCIOIB30BaHUS PAaCTUTENbHBIX pecypcoB. OXxpaHa pacTUTENbHBIX pecypcoB. Cpenoobpasyromias U peKpearuoHHas
poJb jeca. O1eHKa COCTOSIHUS JIECOB I10 JiecHOMY ¢GoHy Bonrorpasackoit obnactu.

4.5. Pecypchbl )KUBOTHOTO MHUPA, OX UCIIOJIb30BAaHUE U OXpPAHA.



4.5.1.XapaKkTeprCcTHKa COBPEMEHHOT'O COCTOSHUS J>KMBOTHOTO MHpA. 3HAYCHUE KUBOTHBIX B JKM3HM 4YEJOBEKA. ODKOJIOTHYECKHUE MPOOJICMBI:
COKpaIlleHHE YMUCICHHOCTH, UCUE3HOBEHUE BUIOB, COKpPAIIICHUE apeasioB CyIIECTBOBaHUSA. MeponpusiTus 1o oXpaHe >KUBOTHOTO MHUPA.

4.6 . Kpyriblii cToi « DKONI0THs, 3I0POBbE M MPUPOIONOJIb30BaHNE B Boarorpaackoii ooactuy.

4.7. Dxonoruueckue mpodIeMbl COBPEMEHHBIX KPYITHBIX TOPOJIOB; BIUSHUE HA 3/I0POBLE; IyTH PEIICHUS IKOJIOTHICCKUX MPOOIIeM.

[TonstTe 00 ypOaHM3anMu, arjioMepanuy, Meramnonucax. ['pamooOpasyromue (akTopsl U CTPYKTypbl COBPEMEHHOrO Tropoja. IJKOJOTHYECKHE
MPOOJIEMBI KPYITHBIX TOPOIOB.

AHHOTAIIUSI PABOYEH ITPOT'PAMMBI JJUCHUATIJIMHBI «BHOJIOT U YEJIOBEKA (AHATOMUSA, ®U3HUOJIOT' VS, OCHOBBI
AHTPOITIOJIOI'MH, SKOJIOI'MYECKHUE ®AKTOPbBI U 3/TOPOBBE YEJIOBEKA)»

CopepxaHuie TUCIUTLIAHBI
Monynb 1. HepBHO-MbIIIeYHast PU3NOIOTHS
Mopyns 2. XKunkue cpeasl opranuzma
Monyins 3. KpoBooOpaienue. [pixanue
Monyinb 4. O6meH Beects. [Tummesapenue. Tepmoperysuust
Mopyns 5. LlenTpanbHas HepBHas CUCTEMA U BbICIIAsl HEPBHAS J€ATEIbHOCTh
Mopyns 6. UHTerpaTuBHAsA J€ATE€IbHOCTh OpraHU3Ma
AHHOTAIIUSI PABOYEHW TPOT'PAMMBI JIUCITUIIJIMHBI «OCHOBBI BUOITUKH»

ConeprxaHue TUCHIUILIAHBI
Monynb 1. @unocodckue OCHOBaHHS STUKA U OMOITHKHU.

3apoxIeHNE ITHKMA KaK HAyKH O MOpPaJd W HPaBCTBEHHOCTHU. OCHOBHBIE ATalbl CTAHOBJIEHUS JTUKH Kak Hayku. Mcropus ¢popMupoBaHUs
ATUYECKUX OTHOLIEHUWH B MeauuuHe. COBpEMEHHbIE ITUYECKHE TEOPHUM: YTUIIUTAPUCTCKAs STUKA M JIEOHTOJIorHueckas »Tuka. [IpoucxoxaeHus

Mopanu. Teopun npoucxoxaeHus Mopanu. Oynkuun mopanu. Ctpykrypa mopaiin MopanbHble AeHCTBUS. J(ManeKkThkKa 1Eeaeld U CPelCTB B ITHKE.
MopanbHble oTHOIIEHH. MopanbHoe co3HaHue. OCHOBHBIE KaTErOpHH MOpaIH: A00PO U 3710, MOpaIbHbIE HOPMBI U MOPAJIbHBIE UI€albl, MOPAJIbHBIE



NpUHIUIIEI, 10AT. COOTHOIIEHHE HOPM U OIeHOK. MopanbHblil BeIOOp. CBOOO/IAa U OTBETCTBEHHOCTH B 3THKE. CpaBeJIMBOCTh KaK PETYJISTUBHBIN
MPUHIUIT MCKITMIHOCTHBIX OTHOIIIEHUH.

Mopyns 2. buostuka — Hayka 0 HpaBCTBEHHOM OTHOILIEHUU K >KU3HHU.

Oco0OeHHOCTH pa3BUTHUSI COBPEMEHHOT0 Hay4YHOT'O 3HAHUS U CTAHOBJICHHUE MPEAMETHOI 00acTu 6M0dTHKHU. TexHOreHHas KyJIbTypa U npodiema
3aIUTHI )KU3HU U JJOCTOMHCTBA YelloBeKa. HaydyHO-TeXHIUYECKHEe U COIMOKYJIBTYPHBIE TPEIOCEUIKH BOSHUKHOBEHHS OM03TUKH. [ToOHATHE «OHMOITHUKIY
B koHreniuu B.P. [TorTepa u ero aBosmornus B mocienuei yerseptd XX B. v Hauaje XXI B.. dutocodus 6aroroBenus nepes xu3Hpto. CTaHOBIICHHE
OMOATUYECKON NapaJAurMbl BBDKMBaHH. BHOATHKA — y4eHHE O COXpAaHEHHMH XH3HH M OOCCIICYeHUM TapaHTUH COEpPEeKEHUs! 3J0POBbS JIIOICH.
OcHoBHbIE OCOOCHHOCTH OHO3THKM KaK MEXKIUCUUIUIMHApHOW oOnacTu 3HaHWs. bHOITHMKAa Kak COIUalbHBII HMHCTUTYT. buostnueckas
UHPPACTPYKTYpa. ITUUIECKUE KOMUTETHI: HCTOPHS CO3aHUS U OCHOBHBIC HAMPABIICHUS IS TEIBHOCTH.

Ku3Hp Kak 1eHHOCTh B OMo3THKE. [[€HHOCTH KM3HHM B Pa3IMYHbIe UCTOPUUYECKHE SMOXH U B Pa3NUYHBIX KyJIbTypax. Bxman 6uonormueckux
HAayK B pelIeHHe NpoOJeM OTHOUICHHS YeNOBEKa K HKMBOMY. AHTPONOLEHTPU3M, OHOIEHTPH3M W OKOIECHTPU3M KaK HCTOPUYECKHAE THUIIBI
MHUPOBO33PEHHUS. IKOJOTHYECKAst STUKA U €€ CBSI3b C OMOITUKOM.

OcHoBHbIE MpaBWiIa U NPUHUUIBl OM03TUKU. [Ipu3HaHME HENPUKOCHOBEHHOCTH YAaCTHOW JKM3HM KaK OCHOBA YBA)KEHUS YEJIOBEYECKOIO
JOCTOMHCTBA MallMEHTOB U YYaCTHUKOB MEIUKO-OMOIOTUYECKIX UCITBITAHUH.

OcHoBormonarapmue J0KyMeHThl B o0nactu OuModTHKH. BceoOmas [exmapanust o 6mostuke u mpaBax uenoBeka IOHECKO. IlpuHrmmst
6uostuku KOHECKO.

Criermudrika MOpaIbHO-HPABCTBEHHBIX MPOOJIEM B MEIUIIMHCKON reHeTuke. MopaibHble MPOOJIEMBI pealln3allii MEXIyHAPOJHOTO MPOEKTa
"I'enom uenoBeka". IIpobrema KOHGUASHIIMATILHOCTH U JOOPOBOJIBHOTO MH(DOPMHUPOBAHHOTO COTJIACHS MALMEHTOB B COBPEMEHHOW MEIUIIMHCKON
re"etuke. [Ipo0iema KIIOHMPOBaHUS YETIOBEKA.

MeauuuHcKke BMEMIATENbCTBA B PENPOAYKLNIO YEIOBEKA: UCTOPUUECKHM, COIMANbHBIA, MOPAJIbHBIN, MPABOBOM M PEIUTHO3HBIA KOHTEKCT.
KoncepBatuBHBIN, IHMOEpaIbHBIA M YMEPEHHBIH MOAXOABl K MpobieMe abopra. bumosTnueckue acreKkThl BCIOMOTATENbHBIX PEMPOIYKTHBHBIX
TEXHOJIOTHI: 3KCTPAKOPHOPAIBHOTO OILIO0OTBOPEHUS U CYppPOTraTHOIO MaTEPUHCTBA.

buostnueckne acmekThl MEIUKO-OMOJIOTHYECKUX HCCIeI0BaHui. XenbcuHKCKas jaexnapanus BMA. JloGpoBonsHOE WH(POPMUPOBAHHOE
coryiacre Kak 0a30BbIil MPUHIIUI OPTaHU3AINHA MEIUKO-OUOIOrMYECKUX UCCIEI0BaHUHN C ydacTHUeM YelloBeKa. buoaTuuecKkre aclieKThl SKCTIEPUMEHTOB
Ha KUBOTHBIX.

AHHOTAIIUS PABOYEH MPOT'PAMMBI JIUCHOUTIJIMHBI «BE3OIMMACHOCTD )KU3HEJIEATEJIBHOCTH»
Conepxanne TUCIUILINHEI

MOI[yJ'IB 1. Opl" aHU3alrd 3allUThl HACCIICHHUA B YCIIOBUAX I-Ipe3BI:I‘-IElI‘/JIHI>IX CI/ITyaI_II/Iﬁ



Monayns 2. Opranu3anus 1 OKa3aHUE MEPBOM MEAUIIMHCKON TOMOIIM B YCIOBUSIX YPE3BBIYANHBIX CUTYyallui

AHHOTAIIUS PABOYEM ITPOT'PAMMBI MOIYJISI JUCITATLIINHBI «BOJIBIIONA MPAKTUKYM (JIOMOJHAUTEJbHBIE
PA3EJIBI IUTOJIOTI UU, BUODPU3UKHN, BUOXUMUU, MOJIEKYJIAPHOU BUOJIOTMN) MOJYJIb JJOIIOJHUTEJIHHBIE
PA3JIEJIbBI HUTOJIOI' MU »
Copepxanue MOAYJIS IUCHUIUIMHBI

MopynbsHas eqununa 1. Llutonoruueckas TeXHuka

Hasnauenue, conep:anue, MECTO IIUTOJIOTUM B CUCTEME MOJATrOTOBKH OHosiora. BO3HUKHOBEHHE U Pa3BUTHE IUTOJOTMU KaK CAMOCTOSITEIbHON HAayKH.
CoBpeMeHHBIH 3Tal B pa3BUTUUA TUTOJIOTHHU.

MeTo/1pl M3rOTOBIICHUSI TIPEMAPATOB JJIsi CBETOBOM MHUKpPOCKOMUU. CyIIHOCTh U METObI (PUKCAUH MUKPOOOBEKTOB. CrocoObl YIJIOTHEHHS (3AJIUBKH).
MukpoToMust C UCIIOIF30BAHMEM CaJIa30YHbBIX, POTAMOHHBIX MHUKPOTOMOB. MeTon 3amopakuBanusi. CyIIIHOCTb U METObI OKPACKH MHUKPOTIPETIAPATOB M UX
3aKJIIOUEHUs B Oalib3aM, CMOJIBI, XKEJIaTHH.

Buael MmukporpenaparoB - cpe3bl, Ma3KH, OTIICYATKH, TVICHKH.

TexHrka MUKpPOCKONMPOBAHHUS B CBETOBBIX MHUKpOCKonax. OcOOEHHOCTH MUKPOCKOIUU B YIbTPa(UOIETOBBIX JIyyaxX, JEOMUHECIIEHTHAS MUKPOCKOIIHS,
(ha30BOKOHTpACTHAS] MUKPOCKOIIHSI, HHTEP(EPEHIIMOHHAS MUKPOCKOITHS, JIa3epHask KOHPOKATbHAS MUKPOCKOITHSL.

DNeKTPOHHAS MUKPOCKOMUS (TPAHCMUCCUOHHASI U CKAHUPYIOILIAst), METO/IbI H3TOTOBIICHUS MUKPOOOBEKTOB IS SJIEKTPOHHON MUKPOCKOITUH.

[loHsiTHE O CHENMATBHBIX METONAX W3YYCHHUS MHKPOOOBEKTOB - THCTOXMMHS (B TOM YHCIE JJICKTPOHHAS THUCTOXUMHS), PaaroaBTOTpadus,
UMMYHOTUCTOXUMUS, (PPaKIMOHHUPOBAHUE KIIETOUYHOTO COAEPKHMOTO C MOMOIBIO YIbTpaneHTpudyriupoBanus. MeTopl UCCIeIOBAaHHS JKUBBIX KIIETOK -
KyJIBTYpBI TKAHEW BHE- U BHYTPU OpraHn3Ma, KJIOHUPOBaHHE, 00pa30BaHUE Te€TEPOKAPUOHOB U THOPUIOB KIIETOK, TPUKU3HEHHAS] OKpacKa.

KonudecTBeHHBIE METOBI UCCIIENOBAHUS: TUTOGOTOMETPUS, YEKTPOHHASI MUKPOPOTOMETPHS, CTIEKTPO(PIYOPOMETPHSL, AEHCUTOMETPHSL.

MonynbHas eauHuna 2. ['ucronoruyeckas TeXHUKa PUTOTOBJIEHUS MpenapaToB
OcCHOBHBIE 3Tallbl IPUTOTOBJIEHUS TUCTOJIOTUYECKUX MTPENapaToB:
1. B3ATHE MaTepuana;

. (buxcarnus;

. IPOMBIBKA B BOJIE;

. 00€3BOKMBaHUE U YIIJIOTHEHUE;

. 3aJIMBKa;

6. IPUTOTOBIIEHUE CPE3OB;

7 .OKpaIllMBAaHMUE;

8. 3aKJIFOYEHUE CPE3OB.

Kparkas xapakTepucTHKa 3TaroB:

WD kW



1. B3situe marepuana.

JIJIs IUTOJIOTMYECKOTO U TUCTOJIOTHYECKOTr0 HCCIIeIOBaHUS OepyT KyCOUKM OpPraHOB M TKaHEH BenM4uHOUN He Oonee 1 cm®. Matepual KelaTelbHO
M0JIy4aTh KaK MOKHO paHbIIe MOCJIe CMEPTH JItoJiel (MEeTo MCCeI0oBaHus MaTepuala Tpyna deiaoBeka — aytorcusi). C IMarHoCTUYecKoi
[[ETbI0 MaTepHa JJIsI TUCTOJIOTHIECKOTO MCCIEAOBAHUS MOXKET 3a0MPaThCs Y JTIOACH MPUKU3HEHHO C TIOMOIIBIO CIIEIUAILHBIX HHCTPYMEHTOB
WK BO BpeMs omepauuid. ITOT crnocol MojydyeHuss MaTepuaia HOCUT Ha3BaHHE OMONCHU. DKCIEPUMEHTAIbHbIC KUBOTHbIE — O€NbIe KPBICHI,
nopoxa Vista.

2. Gukcanus.

B3sThIii A1 TUCTOIOTUYECKOTO UCCIICIOBAHMS MaTepual cpa3y e MOJDKeH mojaBeprarbes (ukcanuu. Oukcanus — Metoa oOpaboTKH TKaHH C
LENbI0 3aKPEIUICHUS €€ MPUKUIHEHHONW CTPYKTYpbl. DTO JOCTUTaeTCs MyTEM BO3ACUCTBUS HA TKaHb CIELHUAIbHBIX PacTBOPOB ((PUKCATOPOB).
Haubonee cymecTBeHHBIM HM3MEHEHUEM, IPOUCXOMANIMM B TKaHSAX TOJ BO3ACHCTBHEM (HKcaTopa SBISETCS MPOLECC CBEPTHIBAHUS
(xoarynsuun) 6enxoB. KonuuectBo dukcaropa cienyer 6pats B 20-100 pa3 6ombiiie o6beMa Kycouka GUKCUPYEMOTO MaTepuaa.

CymecTByIOT (puKcaTophl mpocThie U ciokHbie. K mpocteim otHOcsTCs 10-20% pactBop dopmanuna, 96 °© cimpt, 100 (abcomotHbiid) cimpt, 1-2%
pacTBOp ocMHUEBOM KUCIOTHI U Ap. Cioxuble pukcaropsl: ciupT — dopmon (criupT 70° — 100 mut. u popmanun 2-5 mit.) xkuakocts Lenkepa
(cynema — 5 T, CEpHOKHUCIBIA HATpuii — 1 T., IBYyXPOMOBOKHOJIBINA Kaauil — 2,5 r, nuctuiummpoBanHas Boga — 100 mui., nensHas ykcycHas
kucnota 5 Mi.) u Jp. [IpoomKuTenbHOCTh (PUKCAIMM — OT HECKOJIBKUX 4acoB 10 1 cyTOK U Oojiee B 3aBUCMMOCTH OT CBOMCTB (hukcaropa u
XapakTepa HccielyeMoro Marepuaina.

3. [IpoMsbiBKa B BoOJIE.

[Tocne dukcanuu MaTepran MPOMBIBAIOT (Yallle BCETO B TCUCHUE HECKOJIBKUX YacOB B MMPOTOYHOM BOJIE) C TEM, YTOOBI H30aBUTh €ro OT M30BITKA
(buKcaropa u pa3IUYHBIX 0CAJAKOB (PUKCUPYIOUINX KHUIKOCTEH.

W3y9uTh ¢ TOMOIIBI0 MUKPOCKOIIA TaKue (PUKCHPOBAHHBIC KYCOYKH OPTaHOB HEBO3MOYKHO, T.K. OHU HE MPO3padHbl. UTOOBI KyCOYEK OpraHa MOXKHO
OBLIIO MUKPOCKOITMPOBATh, €r0 HAJ0 pa3pe3aTh Ha OUYeHb TOHKUE MIACTHUHKH — CPE3bl, TONIMHA KOTOPBIX U3MepseTcss B MHUKpoMeTpax. Takue
Cpe3bl TOJYYaloT ¢ TTOMOIIBIO CTICIMATBHBIX PUOOPOB — MUKPOTOMOB. Ho it Toro, 94To0BI pe3aTh Ha MHKPOTOME KyCOUYEK TKaHH, €€ HaJlo
MPEIBAPUTENLHO YIUIOTHUTh. DTO JOCTUTAETCS MyTEM MPOMUTHIBAHHS 3aCTHIBAIOIIMMU KHUJIKOCTSIMU — paciuiaBlieHHbIM napadunaom. [lapadun
B BOJIC HE PACTBOPSETCS, M TIO3TOMY IPOMBITBIN MTOCIIEe (PUKCAIIUN KyCOUEK TKAaHH HEOOXOAUMO IMPEIBAPUTEIIEHO 00€3BOIUTh, W TOJIBKO 3aTeM
MIPOIUTHIBATD.

4. O6e3BOKHMBaHUE.

O0e3BOKHMBaHME TKAHHU MPOU3BOMASTCA MOCTETIEHHO (YTOOBI HE MPOM30IILIO CMOPIIMBAHKS) IMyTeM MPOBEACHUS €€ Yepe3 CIHUPTHI BO3pACTAIOIICH
kpenoctu: 50°, 60°, 70°, 80°, 90°, 96°, 100°. B kaxmoMm cnupTe KyCOYKH HAXOHSATCS OT HECKOJBKHMX YacoB JO | CyTOK B 3aBUCHMOCTH OT
BEJTMYMHBI KyCOYKa.

5. YrnoTHeHue (3a1MBKa).

[Ipu 3a/MBKE KYyCOYKH MPEIBAPUTEIHHO MPOIUTHIBAIOTCS TEMHU KHAKOCTSAMHU, KOTOPBIE CIIy)KaT PACTBOPHUTENSIMHU ais mnapaduHa (KCUION WU
TOJYOIN).



3ammBka B napaduH. [Ipu 3anuBke B mapaduH KyCOUKH U3 aOCOTIOTHOTO CIIUPTA MEPEHOCITCS B CMECh a0COJIFOTHOTO CIUPTA C XJIOPOGHOPMOM HITH
KCHJIOJIOM, B3ATBIX MTOPOBHY, 3aT€M YMCTHII KCUJIOJ M, HAKOHEIl, B PacIJIaBICHHBIA HACBIIICHHBIM pacTBOp mapaduHa B XjJopodopme, Iae OHU
HaxoJATCsl B TepMocTaTe npu Temieparype 37° mo 1 cyrok u 6onee. JlanbHeWinas 3aauBKa MPOBOJUTCS B TEPMOCTATE MPHU Temreparype 54° -
56° B Tpex mopuusx mapadguna. OKOHYATENIbHAS 3aJUBKa MPOBOAUTCS B apaduH ¢ 100aBIEHUEM BOCKA, KOTOPHIM HAJIMBAIOT B CIIELUAIBHBIC
OyMakHbIe KOPOOOUKHM WM CTEKJISIHHBIC YallKH, a 3aTeM 3TH KOPOOOUYKU WIIM YAllIKH IOCJIe MOSIBICHUS Ha MOBEPXHOCTH MapaduHa IJICHKH,
MIOTPY’KaIOT B BOLY.

[Ipoucxoaut noiaHoe 3arBepAeHue napapuna. Kycouku ¢ OKpyKarouM UX rnapapuHOM U3BJIEKAIOT U3 KOPOOOUEK U C IOMOIIBIO PACIUIABIEHHOTO
napauHa, HaKJICUBAIOT Ha JEPEBSIHHBIC KyOUKH, ITOJIy4atoTCs napaguHoBbIE OJIO0KH.

YII0THEHHS TaKKe MOXKHO I0OUThCS 3aMOpa)KMBaHHWEM KyCO4yKa opraHa (CpouHasi Ouorcus).

6. [IpuroroBneHue cpe3os.

Cpe3bl ¢ OIOKOB HM3rOTOBIAIOTCS Ha MHKpoTrome. Hambomee pacmpocTpaHeHbl MHUKPOTOMBI CAHHBIM W 3aMOpaKUBaroluil. B crenuanbHBIX
YCTpOICTBaX MUKPOTOMA 3aKMMaeTCsl Napa(pUHOBBIN 00K U MUKPOTOMHBIN HOXK. CyIIECTBYET MEXaHU3M, [IOJHUMAIOIINI 00bEKTOAEpIKATEID
c 0JIOKOM Ha 3a/IaHHOE KOJIMYECTBO MUKPOMETPOB. ITO MO3BOJISET MPH KaXKIOM CKOJBKEHHH HOXa B MIIOCKOCTH MapasieIbHONW MOBEPXHOCTH
0JI0Ka MOJTy4YaTh Cpe3bl TOMIIMHON 5-10 MUKpOMETpOB ¢ mapauHOBBIX OJIOKOB.

7. OkpalvBaHue.

W3roroBiieHHBIE HA MUKPOTOME Cpe3bl okpamuBatoTes. [lepen okpackoit u3 napaduHOBBIX CPe30B 005A3aTENFHO yAAISIOT napaduH (pacTBOpEHUEM
B KCHJIOJIE).

OxpamuBaHue HEOOXOIWMO TMPOU3BOAWUTH JII TOrO, YTOOBI OTYETIMBO BBIIBUTH I10J MHKPOCKOIIOM TOHKHE CTPYKTYphl 0OBekTa. B
HEOKpAIIEHHBIX cpe3ax OONBIINHCTBO CTPYKTYP OAMHAKOBO MPETOMIISIET CBET, TO3TOMY PACCMOTPETh UX HE yaeTCsl.

BrlisiBneHre Ha cpe3e rMCTOJI0TMYECKUX CTPYKTYp OCHOBAHO Ha HEOJMHAKOBOM HMX OTHOIIEHUHU K KpacuTessiM. OJTHU CTPYKTYpbI Cpe3a BCTYNAIOT B
PEaKIUI0 C KUCIBIMU KPACUTEISIMH U UMHU OKpAaIIMBAIOTCS (auuao(uiIbHbIe, OKCU(PUIBHBIE CTPYKTYPHI), IPYTHEe pPearupyroT ¢ OCHOBHBIMU
KpacuTeNIIMA M OKPAIllMBAIOTCA MPEUMYIECTBEHHO MMU (0a30puiibHbIE CTPYKTYpbl). HekoTopble CTPYKTYypbl OKpAIIMBAIOTCS U KUCJIBIMH U
OCHOBHBIMH KPaCUTEISIMH.

[To mpoUCXOXAEHHUIO Pa3IN4al0T KPaCKH €CTECTBEHHbIE, K KOTOPBIM OTHOCSTCSI KPaCKU PacTUTEIBHOTO U KMBOTHOTO NMPOUCXOXKACHUS, U KPACKU
UCKyccTBeHHbIE. Kpackoll pacTUTENbHOIO IMPOUCXOXKICHUS SIBJISETCS T€MaTOKCHWIMH, KOTOPBIM JOOBIBaeTCS M3 KaMIIEIIEBOIO JEpeBa,
pactyuiero B AMepuke 1 B ApMEHHUHU.

K kpackam KHBOTHOTO MPOUCXOXKJIEHHUS] OTHOCUTCSA KApPMHH, KOTOPBIH 100bIBA€TCS U3 HACEKOMBIX KOILICHHUIIH, )KUBYIIMX Ha KAKTYCOBBIX JI€PEBbAX
B Mexkcuke, Apmenuu u ap. B HacTosmiee BpeMsi O0JIbIIMHCTBO KPACOK FOTOBSAT CUHTETUYECKH (MCKYCCTBEHHBIE KPACKH).

[To okpammBaHUIO ONpPENENEeHHBIX TMCTOJOTHYECKUX CTPYKTYp pa3iMyaroT KpacK sjAepHble (OKpalluBaHHE spa), LUTOIUIa3MaTHYECKue
(OKpammBaronye HUTOMIa3My), U CHelHalbHbIe, OKPAIINBAIOLINE U30MPATEIILHO OIPEIETICHHbIE CTPYKTYPHI.

SInepHble Kpacku — reMaTOKCHWIMH, KapMUH, cadpaHuH, METHIIEHOBAsI CUHb, a3yp, THOHHH.

[uTonnazmMarnyeckue Kpacku — 3031H, MUKPOPYKCHH.



Cy1ecTByIOT CrielMaibHble Kpacku M peakTuBbl: cyaH LIl (okparmmBaeT xkup B OpaHKEBBIN I[BET), OCMUEBAs KUCIOTA (MIMIIPETHUPYEMBIH €10 JKUP
OKpaIlIMBaTCs B YEpHBIN IBET), pe3opuuH(pykcuH Beiirepra (IaeT TEeMHO-CHHIOIO OKpPAacKy 3JaCTUYECKHX BOJIOKOH), OpPCEHH (OKpalInBaeT
JIACTUYECKUE BOJIOKHA B Oypblil 11BET). METUIICHOBBIM CUHUIN OKPAILIMBAET HEPBHbIE 3JIEMEHThI B CHHUI 1IBET, a IPH UMIIPETHALMKN cepeOpoM
OHU TPUOOPETAIOT KOPUYHEBHIH 1IBET.

Yamie Bcero Juisi OKpalIMBaHUs IMCTOJOTHUECKUX CPE30B MPUMEHSETCS OKpAIlMBaHUE PACTBOPOM IeMATOKCHIIMHA (IPUTOTOBICHHBIM 110 METOIY
bemepa) u 1-2% 303uHOM.

8. 3akiroueHue cpesa.

OxpaiieHHble ¥ TPOMBITHIE B BOJE Cpe3bl BO M30eKaHHE MOMYTHEHHsS 00e3BOKMBAIOT B criuptax (70°, 96°), mpocBeTisioT B KapOOI-KCHUIIONE,
KCUJIONEe, a 3aTeéM Ha IPEAMETHOE CTEKJO, IJle HaXOAUTCS Cpe3, MOMELIA0T Kallullo Oajlb3aMa U Cpe3 HAKPBIBAIOT IOKPOBHBIM CTEKJIOM.
banp3am mpeacrasnser co0oil pacTBOPEHHYIO B KCHJIOJE CMOJY OJHOTO M3 BHJIOB COCHBI, pacTymiel B Kanane (kanaackuii 6anp3am), cMoiry
MUXTHI (CUOMPCKUil 0anb3aM) WU CIEMATBHYI0 CHHTETUYECKYIO Cpeay.

[Tpu uccnenoBaHny OMOTICHIA C LIETBIO YTOUHEHHS TUArHO3a B THCTOJIOTHYECKUX JIAOOPATOPHUSIX MPUOETraloT K yCKOPEHHOW 00paboTKe Marepuara.
Kycouku TkaHell 1 OpraHoB MPH 3TOM IPOXOJAT T€ )K€ 3Tanbl 00pabOTKH, HO 3a 5-7 aHel. MHOorga mpou3BOAMUTCS TaK Ha3blBaeMasi CpoyHast
Oouomncus, xorna B TedeHue 15-80 MuH. MaTepuan (QHUKCHPYET, MOJyYalOT CPe3bl, OKPAIIMBAIOT MX M 3aKII0Yal0T. BeICTpyro Qukcanuio
npou3Boaar B 10% <¢opmannHe, mojorpeBacéMoM IUIAaMEHEM TOpEiIKM Wid ¢ ucnonb3oBaHueM CBY-neun. YmnoTtHeHus 100MBaroTCs
3aMOpaKMBaHUEM (XJIOPITUIIOM, YTIEKUCIOTON UK C MTOMOLIBIO 3aMOPAKUBAIOLLET0 MUKPOTOMA).

[TpumepHas cxema OKpacKH MPernapaToB reMaTOKCHINH — Y03HHOM

. IlapadmHOBBIE MIIM 3aMOPOXKEHHBIE CPE3bI TIOBOJAT 10 BOJIBI.

. Okpacka reMaTOKCHIIMHOM — B T€UEHUH 3-5 MUHYT.

. IlpombIBKa B BOJIE — 2 MUHYTHI.

. udbdepennmpoBka B cnupTe, MOJKUCICHHOM COJsiHOM kuciotod (1% pactBop cosstHOM KuUCTOTHI B 70 % crupTe), HECKOJNIBKO CEKYHI C
MOCJIeTYIOIIUM BOCCTAaHOBJIEHUEM ITOJIIIETIOYEHHOM BO10H (0K0I0 1 MUHYTHI). DTOT 3TaIl XkKeJaTeeH, HO He 00s3aTeNeH.

. IIpomBbIBKa B TPOTOYHOM BOJIE.

. OnonackuBaHue IUCTUIUIMPOBAHHON BOJIOM.

. Okpacka 1 % 303uHOM — 1-2 MUHYTBHL.

. OnonackuBaHue IUCTUIUIMPOBAHHON BOJIOM.

. O6e3BOXMBaHKE B CIIUPTE — 2MHUH.

10. ITpocBetaeHue B KCUIIONE — 2 MUH

11. 3axmroyeHune cpesa — Karuist 6anb3ama, TOKPOBHOE CTEKJIO.
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AHHOTAIIUS PABOUYEN ITPOT'PAMMBI MOYJISI IUCITATIINHBI «BO\.’JIBH_IOI?'I INPAKTUKYM (JOIHOJIHUTEJIbHBIE
PA3JIEJIbI HUTOJIOI'MU, BUOPU3IUKHU, BUOXUMUHU, MOJIEKYJIAPHOU BUOJIOT'W) MOAYJIb JOITOJTHUTEJIBHBIE
PA3JIEJIbI BUIO®PU3UKHU, BUOXUMUHN»

Coneprxanue MOIYJISl TUCUUTLTAHBI

MonynpHas eauauna 1. Benenue B qucuuiuinny. TeopeTnueckne acrekThl 1a00paToOpHbIX padoT.

[TpaBuia TeXHUKU 0E€30MACHOCTH B OMOXMMHYECKON JabopaTopuu, mpaBuia padOThl ¢ XUMHUYECKMMHU pearecHTaMu U OMOJIOTHYECKUMH 00pas3iamMu.
Oobmenabopatopabie MeToAbl. B3BemuBanue. M3mepenne oobemoB. JlabopaTopHast mocyna u saboparopHoe obopynoBanue. KanubpoBka mepHOH
nocysl. Bupl 1 ycTpoiCcTBO 103UpYIOMUX ycTpoiicTB. KannOpoBka aBTOMaTH4ECKON MUIETKH.

MonynbHas equnauia 2. BeipakeHnue, onpeieieHie U BbIUMCICHHE KOHIIEHTPallui BEIIeCTB B pacTBopax. bydepHas eMKOCTh pacTBOPOB.
CriocoObl BBIpa)KEHUSI KOHIEHTpaluil pacTBOpoB. I[IpHrotoBineHne pacTBOPOB 3aJaHHBIX KOHIEHTpamuidl. OmnpeneneHHe KOHILIEHTPAIM BEIIECTB
METOJIOM TUTPOMETpHs B (hoTOMeTprH. BrIUrcIieHue KOHIICHTPAIIMIA BEIIECTB TI0 CTAaHAaPTOMY PACTBOPY M ra)UIECKHUM METOJIOM.

MonynbHas equauna 3. XuMA4deckas npupoia 0emkoB. MeToabl onpeieneHus 0eIKOB B paCTBOPaXx.

KoTpaHcnsimoHHas v MOCTPaHCISIIIMOHHAS XUMHUECKass Moaudukaius 6enkoB. [{BeTHbIe peakinu Ha Oenku (OnypeToBslid MmeToa, MeToa bpendopna,
MeTO/]I ¢ OPOMKPE30JI0BBIM 3€JICHBIM).

MonynbHas equauna 4. Metoasl BbIIETIEHUS, OYUCTKH M HCCIEAOBaHUs CMeceil OelIKOB M JKCTPAaKTOB, OCHOBAaHHBIE Ha WX (PU3UKO-XUMHYECKHX
CBOMCTBaXx.

Hentpudyruposanue. ['omorenusanus. I'ens-punsrpanuu. MonoodmeHHast xpomaTtorpadus. DnekTpodopes.

MopynwsHas eqununa S. BzaumoelictBue 0enka ¢ JTUTaHIOM.
NmMmMmoOumu3anus OeIKoB.

AHHOTALIUSA PABOYEH NPOTPAMMBI MOAYJIS TUCITATLIIAHBI «BOgIbIHOfI INPAKTUKYM (JOHOJIHUTEJIBHBIE
PA3JAEJIBI HUTOJOI'MHU, BUOPUIUKU, BUOXUMUHU, MOJIEKYJIAPHOU BUOJOI'UN) MOAYJb JOINIOJTHUTEJ/IBHBIE
PA3EJIbI MOJIEKYJIAPHOM BUOJIOT U »

COI[Cp)KaHI/Ie MOAYJIA AUCHUIIINHBI



MonynbsHas equauna 1. Opranuzanms J1abopaTopuu MOJEKYJISIPHOU OMOJIOTHI
O6opynoBaHue Ui MOJEKYJISIPHO-OMOJIOTUYECKUX HUccienoBanmii. JlabopaTopHas mocynaa oOimiero Ha3zHadeHHuss U3 cTekna. JlabopaTopHas
nocyzaa obmiero HazHaueHus u3 (apdopa. JlabopaTopHas mocyaa CrelHanIbHOTO Ha3HAUEHUS M3 IUIACTHKA. Y CTOMYMBOCTH MOCYABI K arpecCUBHBIM
peaKkTMBaM B 3aBHCHMOCTH OT MaTepuajia HW3roToBleHHs. PeakTuBbl B Jaboparopuu MolekyisipHOi Ouonoruu. [loHsTHE O TpeKkypcopax.
B3pemmuBanue. llentpudyrupoanue. IlepememmuBanue. Otbop m mo3upoBaHue xkuakoctei. Jlabopatopnas pabora Nel: «O3HakoMmieHHE C
o0opyIoBaHUEM, MOCYJION U PEAKTHBAMH JUISI MOJICKYJISIPHO-OMOIOTHYECKUX HccaenoBanuiiy. JlabopatopHas padora Ne2: «OpnajeHue MpHeMaMH
oOpariieHusi ¢ 000pyI0BaHUEM U MOCYI0M, UCTIOIB3YEMBIMU JJI1 MOJICKYJISIPHO-OUOIOrMYECKUX HCCIIEI0BAHUY.

MonynbHas eauHuIA 2. PacTBOPHI M pacyeThl B MOJICKYJIIPHON OMOJIOTHH.

CaoticTBa pacTBOpoB. CIOCOOBI BRIPAKEHHUSI COCTaBa PACTBOPOB U TEXHUKA UX MPHUTOTOBICHUS. BogopoaHbiil moka3atenb. byepHbie pacTBOpHI.
pH-metpus. Jlaboparopuas padora Ne3: «IIpuroroBienne 0JHOKOMIIOHEHTHBIX PACTBOPOB C 3aJaHHON KOHIIEHTpaluei». JlabopaTtopHas padorta Ned:
«IIpuroroBiienne Oy(hepHBIX PaCTBOPOB C 3aJaHHOW KoHIeHTpanued u pH-cpemwsr». JlaGoparopHas pabora Ne5: «Ompeneneane pH OydepHbIX
pacTBOpPOB ¢ noMoInko pH-meTpay.

Monynbnas equauia 3. KynsTypsl MUKpOOPTaHU3MOB B MOJICKYJISIPHOM OHMOJIOTHU.

O6e33apaxkuBanue, Ae3uH(Pexnus u crepuiausanus. Metonbl o6e33apaxuBaHus. MeTObl CTEpUIU3AIMU. Y THIIM3AIUs OTXOJ0B JIa0OpaTOPHH.
Texnuka nocea. [lurarensubie cpeapl. Kumieunas nagouka B MosiekysipHon 6uonoruu. JlabopatopHas pabota Ne6: «Crepunu3zanus 1a60paTopHoOit
MOCY/IbI, PACXOJHBIX MaTE€PUAIOB, HHCTPYMEHTOB U pacTBOpoBy». JlabopaTopnast padota Ne7: «[loceB mTaMMOB KHIIEYHOW MAJIOYKH HA TJIOTHYIO U
KHUJKYIO IUTATEIbHBIE CPEABD.

MonaynbHast equauna 4. Beigenenue 6€IK0B U KaUeCTBEHHbBIE PEaKkIMK Ha HUX.

AMUHOKHUCIOTHBIM COCTaB OEIKOB. YPOBHU CTPYKTYpPHOH OpraHu3anuu OeNKOBBIX MoJieKyld. PakTopbl, ONpeessiolie MPOCTPAHCTBEHHYIO
CTpYKTypy Oenka. Mojenu cBopauuBanus OenkoB. daktopel QonnuHra. @yHKIUU OeTKOB-IIANEPOHOB. BpineneHne OeiakoB M3 OHOIOTMYECKOTro
Marepuana. Jlaboparopnas pabora Ne8: «KauectBennbie peakiiuu Ha Oenkny». JlabopaTopHas padota Ne9: «Brinenenrue Bo10paCTBOPUMBIX OCJIKOB U3
KYJIbTYpbl KHIIEYHOH MaJTOUKU.

MonaynbHast equHULA 5. BeiaeneHre HyKJIEMHOBBIX KUCIIOT U UX 3JEKTPOPOPETHUECKUN aHAIIH3.

CrtpoeHre U CBOMCTBAa HYKJIEMHOBBIX KHCIIOT. OOIIMe MPUHLUIBI BBIAECICHUS HYKJIEHMHOBBIX KHMCIOT U3 OHOjoruueckoro marepuana. Mcropus
OTKpBITUS 3nekTpodopesa. [lpuHmmn merona snexTpodopesa. DnekTpodope3 HYKISHHOBBIX KHCIOT B arapo3HoM rene. [loHsrtue o mynbe-
anexTpodopese. Obmas xapakrepucTuka miasMu. [lnasmuael B reHeTnueckoi nmxeHepun. Beinenenue mnasmuanon JIHK. JlaGoparopnas pabora
Nel0: «Beinenenne renomuoit JIHK HeWTpaiabHBIM METOJOM M3 KYJbTYpbl KHIIEYHOM mnamouku». JlaGopatophas pabota Nell: «Bwinenenue
mazmuaHon JIHK menoyHeiM MeTOI0M U3 KYJIbTYypbl KHIIEYHON NAJOUKI.



MopynbHas enuauna 6. PEeCTpUKIIMOHHBIN aHaN3 HYKJIEUMHOBBIX KUCIIOT.

Homenknarypa u kiaccupukamus pecTpukTas. MexaHW3M JeHCTBUS PECTPUKTa3. YCIOBHS peakiuu pecTpukiuuu. OCTaHOBKA pPEaKIIHH.
TpeOoBaHUs K KauyecTBY pearcHTOB M IpenapaTtoB. XpaHeHHE W pazbaBiieHue pectpukras. JlabopaTopHas padorta Nel2: «PecTpuKIIMOHHBINA aHAU3
mwiazmugHon JIHK kuiednoi majgoukm.

MonynbHas equHUIa 7. AMITTU(UKAIAS HYKJICHHOBBIX KHCIIOT U ONPEAeTICHUE UX TICPBUYHON CTPYKTYPHI.

Teopernueckre OCHOBBI M MexaHU3M mnoiumepasHol nemHor peakiuu (I1LP). Cramguu I1L[P-anamm3a. Uatepnperanus pesyiastaTtoB [ILP u
MMOCTAaHOBKA KOHTpoOJIeH peakiuu. [IpobiieMa KOHTaMUHAINY (3arPsA3HEHHUS) IIPU IPOBECHUH TOJUMEPA3HON IemHON peakiuu. Opranu3anus padoTh
[T1[P-na6oparopun. IIpenmymectBa u Hempocratku IIL[P. ITonstne o reHomuke. OmnpeneneHUE IMOCIEIOBATEILHOCTEH HYKJICHHOBBIX KHUCIOT II0
Makcamy — ['mnbepty. OnpeneneHue mociea0BaTeIbHOCTEH HYKJIEHHOBBIX KHCIOT 10 Canmkepy. TeXHONIornn ceKBEHUPOBAHUS HOBOTO TTOKOJICHHUS.
Jlaboparopnas pabota Nel3: «IIpoBenenue nmonumepasHoi 1enHoi peakiuu ¢ ucnonas3oBanueM JJHK mnasmunet pUC19 kuiieqHoi nanouxm».

AHHOTAIIMSI PABOYEHN ITPOT'PAMMBI JJUCHOUNIJIMHBI «®U3NUYECKAS KYJIbTYPA U CIIOPT»
Coneprxanue TUCIUILIAHBI

Monyisb 1. Teopusi.

Moayns 1 npencraBiieH JEKIMOHHBIMU 3aHATUAMU 110 BoIlpocaM (hOpMUpPOBaHMsI 310pOBOr0 00pa3a >KU3HHU, NEPBUUHON NPOPHUIAKTUKH Pa3IMYHOIO
pona 3a00neBaHMid CPEACTBAMU HETPATUIIMOHHON (PU3MUECKON KYJIbTYPHI.

MonynbHas equanna 1. dusznueckas KyiasTypa u cnopT Poccun.

KpaTkass uctopusi BOSHUKHOBEHHSI U pa3BUTUS (U3NYECKON KyJIbTYphl U criopra B Poccun. MarepualibHO-TEXHUYECKOE U KaJpoBoe oOecredeHue
¢uznyeckoil KyabTypsl 1 criopta B P®. CocTosiHue 310pOBbs U (pU3UUECKasi MOATOTOBICHHOCTh yyaleiics Mmononexu Poccun. OCHOBHBIE COLMAIbHO-
nemorpaduueckre noka3aTesu KU3HU poccusiH. KonuuecTBo kuTeneld, akTHBHO 3aHMMAIOIIKXCs criopToM B Poccun 1 3a pyOexoM. Dkonoruueckast
obcranoBka B Poccuu. Ilepcniextusl pazsutus chepst @KuC B PD. OcHoBomonararomniye JOKyMEHTbl B 007acT (U3UUECKOM KyJIbTyphl U CIIOpTA.
®opMbl pYKOBOJCTBa (PU3NYECKON KyJIbTypoil u crioptoM B Poccuiickoit @enepanun. OCHOBHbIE TOHATUS (PU3MUECKOrO BOCHUTAHMS: «(u3nueckas
KyJIbTypay, «pusnueckass BocnuTaHuey. CTpykTypa ympasieHHs (u3nueckod KynbTypoil u cnoprom B P®. I'ocynapcTBeHHble M 0OOLIECTBEHHbIE
(hopMBI pyKOBOJICTBA (PU3HUECKOM KYJIBTYpoi U criopToM B Poccun. Pemienust mpaBuTenbCcTBa Mo BOIpocaM pa3BUTHS (PU3NUECKON KyJIbTYPhI U CIIOpTa
B CTpaHe.

MonynwsHas eqununa 2. usndeckoe BOCMIUTAHUE B MEAUIIMHCKIX U (hapMarieBTHIecKux By3ax Poccun.

Hctopus yHuBepcurerckoro crnopra. dusnyeckoe BocnuTaHue B By3ax Poccum. Llenu u 3amaun (U3MYECKOro BOCHHUTAHUS B MEIUIIMHCKUX M
¢dapmaneBTuueckux By3ax. OpraHuzanusi U pPyKOBOJICTBO (pU3MUECKHMM BOCHHTaHMEM B By3ax. llocTpoeHme kypca (pU3MUECKOro BOCHHMTAHUS.
OpraHuzanus U colep)kaHue y4eOHO-BOCIUTATEIBHOIO Ipolecca B Y4YEOHBIX OTAEICHMAX. 3adeTHble TPeOOBaHUS U OOSI3aHHOCTU CTYJICHTOB.
OU3KyIbTYPHO-03/I0POBUTENbHAST W CHOPTHBHO-MaccoBas paboTa. JlesTenpHOCTh CHOpPTUBHOrO Kiy0a. OpraHuzanoHHble (OpMBI pabOTHI.



CnopTuBHOE IBHXEHHE M Tpaguluu By3a. CHOPT B MEIUMUMHCKMX M (DapMalleBTUYECKHUX By3ax CTpaHbl. Pojb BBITYCKHMKOB MEAMLMHCKUX M
(apMarieBTHYECKIX BY30B B Pa3BUTUU MacCOBOTO (PM3KYJIBTYPHOTO ABMKEHHS B CTPAHE.

MonynbHas eaununa 3. [lcuxopu3noaornueckue OCHOBbI yUeOHOr0 TpyAa U MHTEIUICKTYalbHOM NesTeIbHOCTH.

OcoOeHHOCTH OpraHu3alli y4eOHOTrO TpyJa M JKU3HEACATEIBHOCTH CTYyAEHTOB. OCHOBHBIE NCHXO(H3HOIOIMYECKHE XapaKTEPUCTUKHU, YCIOBUS
BBICOKOM IPOAYKTUBHOCTH Y4YeOHOro TpyAa CTyAEeHTOB. (akTopbl, BIHMAIOLIME HA ICUXO(U3MYECKOE COCTOSHHUE CTyAEHTOB. llepmoauuHocTh
PUTMHUYECKHUX IPOIECCOB B OPraHM3ME YEJIOBEKA. 3aKOHOMEPHOCTH M3MEHEHHUs! pabOoTOCIOCOOHOCTH CTYICHTOB B Iporecce o0ydeHHs. DIeMEHTHI
HAy4HOM OpraHu3alny YMCTBEHHOTO TPya.

Monynbnas equauna 4. Cpeacrsa GU3NUECKOH KyIbTyphl B PETYJIHMPOBAHUN PaOOTOCIIOCOOHOCTH.

OnTuManbHbIi ABUraTeIbHBIA PEXUM JIIOJEH pa3IuuHbIX Npodeccuil. YcaoBUs MOBBILEHHUS HPOAYKTUBHOCTH YYEOHOTO TpyAa CTYAEHTOB M
MOBBIIEHUS Ppa0dOTOCIOCOOHOCTH BO BpEMs AKTUBHOIO OTAbIXA. CpenctBa (u3MYECKOH KyJIbTypbl B PETyJIUPOBAHUH yMCTBEHHOMH
paboTOCIOCOOHOCTH, IICUXOIMOLMOHAIBHOTO U (DYHKIIMOHAJIBHOTO COCTOSIHUS CTYJEHTOB. Mcnonab3oBaHue cpelicTB (PrU3MUECKON KYJIbTYpPhI U CIIOpTa
B IIpo1iecce 0Oy4YeHHUs CTYACHTOB B By3€ JIJIsl TOBBIIICHUSI YMCTBEHHON pab0TOCIIOCOOHOCTH U yCIIEBAEMOCTH.

MonynbHas eaununa 5. EctecTBeHHOHay4YHbIE OCHOBBI (PU3MUECKOTO BOCTIUTAHMSL.

OpranusMm yenoBeKa Kak e/lnHasi OMOoJoruueckas cucreMa. JKOJIOTHsS 310pOBbs U YCIOBUS AJIsl GU3UYECKOr0 pa3BUTHs. [[BurarenbHas akTUBHOCTh Kak
(bakTop B3aMMOJCHCTBUS OpraHM3Ma YeJOBEKa ¢ OKpy»Karole cpenoil. Mi3MeHeHUs, MPOUCXOAIIME B OpPraHU3Me YeJIOBEKa MPH CUCTEMATHYECKUX
3aHATUAX (PU3MYECKUMH YIPAKHEHUSIMH U CIIOPTOM. 3aKOHOMEPHOCTH Pa3BUTHS OTIEIBHBIX CUCTEM OpTaHu3Ma B mpoliecce pU3NIecKoi TPEHUPOBKH
(oOMeH BelecTB W 3HEPrusi, KpOBb U KPOBOOOpAIlleHUE, AbIXaHUE U Ta3000MEH, ApPYrHe BHYTPEHHUE OpraHbl U CHUCTEMBbI, ONOPHO-BUIATEIIbHBIN
anmnapar, peryjsiuus AesTeIbHOCTH OopraHusma). JlpuratenbHas (pyHKUMS U €€ BJIMSHUE HA NOBBILIEHHE YCTOWYMBOCTH OpPraHM3Ma K pa3iHyuHbIM
YCIOBUSAM OKpY’Karole cpeapl. 3aHATHA (PU3NYECKOH KYyJIbTYpPOH M CHOPTOM Kak (hakTop MOBBILIEHHS YCTOMYMBOCTH OpraHu3Ma 4elloBeKa K
YMCTBEHHOMY IE€PEHANPSKEHUIO, CTPECCOBBIM COCTOSIHUAM, THUIIOAMHAMUM, TMIIOKCUM, IPOHMUKAIOIIEH paJvaluy, TOKCHYECKMM BEIIECTBAM H
BPEIHBIM BO3JCHCTBUSAM.

MonynbHas equauna 6. Meauko-6uoaorndeckiue 1 METoIMYECKUEe OCHOBBI COBPEMEHHOM CIIOPTUBHOM TPEHUPOBKH.

Cnopt B cucreme ¢uznyeckoro Bocnutanus Poccum. Llens u 3agaun cnopTHBHOM TpeHUpOBKU. OCHOBHBIE pPa3/ieNbl MOATOTOBKH CHOPTCMEHA:
¢u3nueckas, MexaHMuYecKas, TaKTHUYecKas, ICHUXOJOruveckas, Teopernyeckas. DPU3NOIOrMYECKHE XapaKTEPUCTHKU pPa3HbIX BHUJIOB MBIIICYHON
nesrenbHOCTU. [IproOpeTeHne, coxpaHeHHe M yTpaTa CHOPTUBHOHM (opMmbl. OCHOBHBIE METOAMKHM pPa3ydyWBaHUS U COBEPIICHCTBOBAHUS TEXHUKU
BBIMIOJTHEHUST ~ (QU3MYEeCKUX ynpakHeHuil.  OcoOeHHOCTH  IUIAHWPOBAHUS CHOPTHUBHOM TPEHHUPOBKM B yClIOBUSAX By3a. IlocTtpoeHue omHoro
TPEHUPOBOYHOIO 3aHATHUS. 3aHATUS OTAEIbHBIX €T0 KOMIIOHEHTOB: BBOJHBIH, IOATOTOBUTEIbHBINA, OCHOBHOW M 3aKIHOUYUTEIbHBIN dTanbl. CIIOpTHBHBIE
COPEBHOBAHMS KAaK CPEACTBO M METOJ MOJAIOTOBKM CIOPTCMEHOB. B3aMMOCBS3b CHCTEMBI CIIOPTUBHBIX COPEBHOBAHMM M CHUCTEMBI MOJITOTOBKH
cioprcMeHoB. Opranuzaiusi KOHTPOJIS B CIOPTUBHOM TpeHupoBKe. [leqarornueckuii, BpaueOHbIH, HAyYHBII KOHTPOJIb 1 CAMOKOHTPOJIb CIIOPTCMEHOB.
MonynbsHas eqununa 7. I'urueHnyeckne OCHOBBI (PU3UYECKOTO BocmUTaHUs U cropTa. Yacte 1: TexHuueckne cpeacTBa m TpeHAXEPHI Ha CIykOe
310POBBSL.

Hcnonb30BaHre TEXHUYECKUX CPEJICTB U TPEHAXEPOB JUJISI MACCOBBIX 3aHATUN O3J0POBUTEIBHON (M3MUECKON KynbTypoil. BnusHue 3ansaTHii c
HCI0JIb30BaHNE TPEHAXKEPHOU TEXHUKU Ha PA3IMYHBIE OPTaHbl U CUCTEMBI OpraHu3Ma. THUMOBOM LEHTP «30pOBBEN» U €ro CTPYKTypa. ONTHUMAaNbHBIN



00BEM Harpy3Ku WM HOPMHpOBaHHE (PU3MUECKMX HArpy3ok Ipu pabote Ha TpeHaxEpax. [lokazaHus W NPOTHBOINOKA3aHMUS K 3aHIATUSIM Ha
TpeHaxEpax. MeToapl OIIEHKH (PU3NUECKUX KOHIUIHNA yesnoBeka. OCOOEHHOCTH HOPMUPOBAHMS (PU3UUECKUX HArPy30K MpH paboTe C 3aHUMAIOIIUXCS
Pa3IMYHBIX BO3PACTHBIX IPYIIIL.

MonynbpHas enuHuna 8. I'MTHEHHMYECKHME OCHOBBI (DM3MYECKOro BOCHMTaHHS M crmopra. Yacte 2: BcemomorarenbHble THTHEHHUYECKHE CpPEICTBa
MOBBILIECHUS U BOCCTAHOBIIEHUS! paOOTOCTIOCOOHOCTH.

[TpuHIMIIBI UCTIOTB30BAHUSI BOCCTAHOBUTENIBHBIX CPEACTB NMPH (PU3NUECKUX HArpy3Kax U B CHOPTE. AJanTalys opranu3mMa K Gu3nyecKuM 1 HEPBHBIM
HanpsokeHusM. V3menenue opranuzma u  yromieHue. CoderaHue YTOMIIGHHS U BoccTaHOBJIEHHS. OCHOBBI BOCCTAHOBJICHUA (YHKUUN H
TPEHUPOBAHHOCTH oOpraHusma. lIpenynpexieHne HeKenaTenbHBIX IIOCIHEACTBUM  TPEHUPOBOYHOM M COPEBHOBATEIBHOM  JEATEIBHOCTH.
[lemarornyeckue cpeiacTBa - OCHOBHBIE B CHCTEME BOCCTAHOBIICHMSI KaK CaMOM TPEHHMPOBKHM, TaK U pexuMa crnoprcMeHa. MHauBuayanuzanus
Ipolecca TPEHUPOBKU U ONTHUMM3ALMS BO3ACHCTBUS OTAEIBHOTO TPEHUPOBOYHOrO 3aHATHs. EcTeCcTBEHHBIE IPOLECCHl BOCCTAHOBIEHUS (BO3LYyIIHAs
cpena, KIMMaTUYeCKHe U TOTOJHBIC YCIIOBHUS, CIIOPTUBHBIC COOPYXKEHHUS, OJEXKJa, CYTOUHBIM PEXUM, 3aKaJC€HHOCTb, MUTaHHE U JAp.) DakTopsl
IPUPOABI - COJHIIE, BO3AYX, BOJAA, 3€MJIsl, MarHETU3M, DJJEKTPUUECTBO B HMX €CTECTBEHHOM U HCKYCCTBEHHOM IIPE0Opa30BaHHOM BHJIE U
UCIOJIb30BaHUE B JIeYeOHBIX U MpoduiakTHieckux 1ensx. Cpenctsa 00pbObl ¢ yTOMIIEHHEM U MOBBIIIEHUs paboTocrnocoOHOCTH. BrnusHue maccaxa
Ha oOmee cocrossHue oprann3Ma. OCHOBHBIE 3a/ladyd BOCCTAHOBHTEIBHOTO Maccaka. Masu, pa3orpeBaroIiue H JieueOHbIE PAaCTUPKH.
dapmakoIoruyecKue cpenacTBa ajanTanuu u YCKOpPEHHUs BOCCTAHOBHUTEIBHBIX MPOIECCOB. 3aJaud CIOPTUBHON (hapMaKoJIOTHH.
Apomarnyeckue BellecTBa. TpaJulIMOHHBIE U HETPAJULIMOHHbIE CPEICTBA BOCCTaHOBJIEHMs. CucreMa peaOWIMTaluy, €€ COAEpXKaHUe, CPEJICTBA U
n03upoBKa. KOHTPOJIb, CAMOKOHTPOJIb U KOPPEKLUSI.

MonyneHas eaununa 9. Bceepoccuiickuii  pu3KyIbTYpHO-CIOpTUBHBIA KoMiuieke ['TO kak mporpaMMHO-HOpPMAaTHBHash OCHOBa (hU3MUYECKOTO
BocnuTaHus HaceneHus Poccutickoit denepanuu.

[ToBbIlIEHNE IBUTATENILHON aKTUBHOCTH Ipa)kAaH, IPpoOJIeMbl HETOCTATOUHOM 3 (PEKTUBHOCTH UCIIOJIb30BAHUS BOBMOKHOCTEN (PU3NYECKOMN KYJIbTYpbI
IUIs 1ieneil o310poBieHus Hauuu. KauecTBo U AOCTYIHOCTh (PU3KYJIBTYPHO-03JOPOBUTENBHBIX YCIIYT, 00€CIIe4eHHOCTh 00beKkTaMu criopTa. Mcropus
komruiekca ['TO. HopmatuBHO-mipaBoBasi 6a3a ¢usKkynbTypHO-ciopTuBHOTO KoMmiwiekca ['TO. TocymapctBeHHble TpeOOBaHHS K (PU3MUECKOM
MIOATOTOBJICHHOCTH HaceneHus Poccun. HopmaTuBHO-TECTHpYIOIIAs 4YacTb COBPEMEHHOIO KOMILIEKCA Ul PA3JIMYHBIX BO3PACTHBIX KaTErOpHUU
rpaxaaH. YyacTHe CHEIUAINCTOB 3/JpAaBOOXPAHEHUs B IPHUBJICUEHUU HACEJIECHUS K 3aHATUSAM MAcCOBBIM CHOPTOM U (PU3UYECKOH KYJBTYpOM.
MenunuHckoe o0ecrieyeHre 3aHUMAIOIIUXCS CIIOPTOM. DPPEKTUBHOCTh MH(POPMALMOHHBIX KaMIaHui 1o npomnaranje kommiaekca I'TO. [IpoBenenue
paboThI IO COBEPILIEHCTBOBAHUIO U pa3pabOTKe 3aKOHOAATEILCTBA B Cpepe OpraHu3aliy ClIOPTUBHON MEIULIUHBI.

Monyisb 2. [IpakTuka

Monaynbs 2 mpeicTaBieH 3aHATHSAMHM CEMUHApCKOTO TUHa (MPaKTHUYECKUMH 3aHATHSIMH) U CBA3aH C oOecleyeHHeM HEOOXOJMMOM JBUTaTEbHON
aKTUBHOCTH, JOCTHKEHHEM M TOJJEP)KaHUEM OINTHUMAaIbHOIO YpPOBHS (PU3MUYECKOW M (PYHKIMOHAJIBHON MOATOTOBIECHHOCTH B IMEPHOJ OOYy4YEHHS
CTY/IEHTa; IPUOOPETEHUEM OIBITAa COBEPIICHCTBOBAHUS U KOPPEKLIUU WHAUBUIYATBHOTO (PU3NYECKOTO pa3BUTHS, (YHKIMOHAIBHBIX U JIBUTATEIbHBIX
BO3MOXXHOCTEH; C OCBOCHHEM >KM3HEHHO HEOOXOAMMBIX HAaBBIKOB, (POPMHpPOBAHHEM YCTOWYMBOTO MOTHBAIMOHHO — I[EHHOCTHOTO OTHOIIEHUS K
(U3KyIbTYpHO-CIIOPTUBHOM JesATeIbHOCTH. Ha MpakTHYecKHX 3aHATUSAX IpelycMaTpUBAETCs pa3BUTHE IO3HABATEIbHOW TBOPYECKOH AKTHBHOCTH,



HaIpaBJICHHOM Ha CaMOCTOSITEIbHOE M IIOCTOSTHHOE HCIIOJIb30BAaHME CPEACTB (U3MYECKOM KyJNbTypbl W CIOpTa B MHeNsAX (U3HYECKOTO
COBEPIICHCTBOBaHUS, (OPMUPOBAHUS KU3HECHHBIX U MPO(HECCHOHATHLHO 3HAYUMBIX MCHXO(PH3UYECKHX KAa4eCTB M CBOMCTB JIMYHOCTU, YMEHUU H
HABBIKOB /17151 00€CIieueHrsl aKTUBHOTO OT/IbIXa, MPO(PUIAKTUKY 001IUX U TPO(hecCHOHATBHBIX 3a00JIeBaHMil, TpaBMaTH3Ma, BPEHBIX MPUBHIUEK.
MopynbsHas eqununa 1. Meroguka cocTaBiaeHuUs U TPOBEACHUS KOMIUIEKCA YTPEHHEW TMTHEHNYECKONH THMHACTUKH.

Henp u 3amaun YI'T. ®U3HOIOTHYECKHUA MEXaHU3M JECUCTBUA YNPAKHEHUM YTPEHHEW TMTMEHUYECKOW TMMHACTUKM Ha OpPraHu3M YeJlOBEKa.
Crpyktypa xomrmuiekca YI'T: ympakHeHUs 0oOIIEro BO3ACHCTBUS; YIPaXHEHHS HAa TPYMIBl MBI BEPXHETO IUICUEBOTO TOsICA; YIPaKHEHUS Ha
IPYIIIBl MBI TYJOBUILA; YIPAKHEHUs] ~ HA TPYIIbI MBI HUKHUX KOHEYHOCTEW; YIIPAXXHEHUsS Ha BOCCTAaHOBJIEHHWE JbIXaHus U 1p. [IpaBuna
opopmrnenus kommiuekca YIT. IIpaBuna npoBeaenus kommiekca YIT. TpeboBanus, npeabsBiisieMble Ipu npueme komriekca YIT.

MonaynbHasa enuauna 2. BeIHOCIUBOCTh. MeTObl pa3BUTHSI K1 KOHTPOJISL.

OO0mmas XxapakTepuCTHKa KadyecTBa BBIHOCIMBOCTH. BBIHOCIHMBOCTE - KaK CIIOCOOHOCTH OpraHU3Ma MPOTUBOCTOSATh yTOMIICHHIO. DU3noorndeckas u
MICUXOJIOTHYECKash XapaKTEePUCTUKA BBIHOCIUBOCTH. BUbI BHIHOCIMBOCTH: OOIIAs M CHEIHalbHAs BHIHOCIUBOCTh. YPOBHHU Pa3BUTHS U MPOSBICHUS
o0mie ® criennaaIbHOW BBIHOCIMBOCTU. BHJIBI BBIHOCIMBOCTH B 3aBHCHUMOCTH OT WHTCHCHBHOCTH PAa0OOTHI M BBIMOIHICMBIX YIPOKHEHUN: CUIIOBAs,
CKOPOCTHAsI, CKOPOCTHO-CHJIOBAsI, KOOPJAMHALIMOHHASL U BBIHOCIMBOCTh K CTaTUYECKUM YCHIIUAM. METObl pa3BUTHUSI BHIHOCIMBOCTH: HEIPEPHIBHBIE;
WHTEPBaJIbHbIC; KOHTPOJIbHBIC WK COpEBHOBaTENIbHBIC. OTpeiesieHne YPOBHS BEBIHOCIUBOCTH.

MopynpHas equnanna 3. Cuna. Metoasl pa3BUTHSL U KOHTPOJIS.

OO0mmas xapakTepucTHKa KadecTBa ciiibl. OnpenencHue CHiibl. BUIbI CHITBI: aOCOITIOTHAS CHJIa, OTHOCHTEIbHAS CHJIa, MAaKCUMaJTbHAS CHJIA, CKOPOCTHAS
CuJia, CUJIOBas BBIHOCIMBOCTh. PU3HOJIOTNYECKasl XapaKTepUCTHUKA ONPEEICHUS YPOBHS CHIIbI, OT Yero OHa 3aBUCUT. OCHOBHBIE METO/bl Pa3BUTHUS
CWJIBL: METOJI MAaKCUMAJIbHBIX YCHIIUM, METO/I TOBTOPHBIX YCUJIUHN (MJIM METOJI «JI0 OTKa3ay), METOJl IMHAMUYECKUX YCUJINI, U30METPUUECKUI METOJ]
(cTaTMYecKuX YCWIIMI), METOA JJeKTpUUeckord cTtumynsanuu. CTaTMuecKkoe W JUHAMHUYECKOe HM3MepeHue cuibl. Bocnuranue «abCOMOTHON» U
«B3pBIBHON CHIBbD). OCOOEHHOCTH CHIJIOBOM TPEHHPOBKH JKCHIIUH W JEBYIICK. YKa3aHUs K MPEAYNPEKICHUIO TPAaBM IPU 3aHATHSX CHIOBBIMU
YIOPaKHEHUSIMU.

MopynbsHas eqununa 4. 'm6kocts. MeTo bl pa3BUTHS U KOHTPOJIA.

OO0mas xapakTepucTuka KauecTBa ruokoctu. Omnpenenenue rudkoctu. [Ipodunaktuueckas EHHOCTh YIPAKHEHUH, BBIMOIHIAEMBIX ¢ MAKCUMAIBHOU
aMIUTUTYI0H. AHAaTOMO-(U3HOJOTUYECKHE OCHOBBI THOKOCTH. BHIbI THOKOCTH: JWHAMHUYECKasl, CTATHYECKas, aKTHWBHAas, MacCHBHas. MeToauka
omnpeaeNeHus] TMOKOCTU: UHCTPYMEHTANbHBIN (TOHHOMETD, JIMHEHKA), METO/I KOHTPOJIBHBIX yrnpakHeHU. OCHOBBI Pa3BUTHS THOKOCTH U COXpaHEHHUS
THOKOCTH: YNPAXXHEHUS Ha PACTSITUBAHUE MBI, MBIIICUYHBIX CYXOXHUJIUH M CYCTaBHBIX CBSI30K C YBEITMYECHHOW aMIUIUTYIOM nBUKeHUs. [lo3upoBka
yIpaXHEeHU Ha THOKOCTh. Y IPaKHEHUS AJIs Pa3BUTHS THOKOCTH.

MonaynbHasa enuauna 5. beictpora. MeTobl pa3BUTHS U1 KOHTPOJISL.

OO0mas xapakTepucTuka KadecTBa ObICTPOTHL. Onpenenenne ObICTpOThl. DU3HONTOTHYECKas XapaKTepUCTUKa OBICTPOTHI. Pa3HOBUIHOCTH MPOSIBICHUS
CKOPOCTHBIX KaueCTB: CKOPOCTh KaK MpeieibHas ObICTPOTA OTAEIBHBIX JIBMKCHHUH, OBICTPOTA peakiiny, OBICTPOTA KaK HEOOXOAMMasi XapaKTepH CTHKA
TeMrna ABMKEeHUU. DakTOphl, BIUSIONME HA OBICTPOTY. MeTOABl pa3BUTHS OBICTPOTHI: MOBTOPHOE BBHIMOJIHEHHE YIPAKHEHUH B 3aTPyIHEHHBIX
YCJIOBHSIX, TIOBTOPHOE BBHITTOTHEHUE YIIPAXKHEHUN B 00JIETUYEHHBIX YCIOBUSX. Y TIPAXXHEHUS IS pa3BUTHUS OBICTPOTHI B 3aTPYJHEHHBIX W 00JIETYEHHBIX
YCIIOBHUSIX.



MonaynbHasa enuauna 6. JIoBkocTb. MeToibl pa3BUTHSI 1 KOHTPOJISI.

OOmiass xapakTepucTuka (U3NYECKOro KadecTBa JIOBKOCTh. OmpeneneHue JOBKocTH. DuU3HONOTHYECKas XapaKTEPHUCTUKA JIOBKOCTH:
KOOpJMHAIIMOHHAS CIIOKHOCTh JBUTATE€IbHOW 3aJaud; TOYHOCTH BBIMOJHEHUS ABM)KEHUS (TOYHOCTh MPOCTPAHCTBEHHBIX, BPEMEHHBIX CHUJIOBBIX
XapaKTEPUCTUK JBUXKEHHUS), BbICOKasi SKOHOMUYHOCTH JiBkeHni (KIIZl); BpeMst BbIMOIHEHUsT JBUXKEHUN (WJIM BpeMsi, HEOOXO0IMMOeE JJis OBIAJACHUS
JIBUKEHHEM, WIJIM BPEeMsl OT MOMEHTa U3MEHEHHsI 00CTaHOBKU J0 OTBETHOTO JBMKEHUS). PUZMOIOTUYECKHUE OCHOBBI JIOBKOCTH: 3arac JBUTATEIbHBIX
HABBIKOB, OBICTPOTA M TOYHOCTDH CIIOJKHBIX JIBUTATEIILHBIX PEAKIIUi; COBEPIICHCTBOBAHUE (DYHKIIMI JBUTATEIHPHOTO aHATN3aTOPa, U TICUXOIOTHIECKUE
O0COOCHHOCTH - TOJHOLIEHHOE BOCHPUATHE COOCTBEHHBIX JBHKEHUHM U OKpyKaromield oOCTaHOBKH (OBICTPOTAa M TOYHOCTH CIOXHBIX JABUTATEIbHBIX
peakiuii). Meronuka BOCIUTAHUS JIOBKOCTH: HAKOIUICHHE PAa3HOOOPA3HBIX JBHUTaTEIBHBIX HABBHIKOB, YMEHHE U COBEPIICHCTBOBAHUE CIIOCOOHOCTH
MePEeCTPOUKH JBUTATEIBLHON AESITETbHOCTH B COOTBETCTBUU C TPeOOBAaHUSIMHU MEHAOIIENHCS 00CTaHOBKH. OCHOBBI BOCIUTAHUS JTIOBKOCTU. MeTOIbI
pa3BUTHUS JJOBKOCTU: HOBU3HA, HEOOBIYHOCTh, HEOPIMHAPHBIC TPEOOBAHUS K KOOPAUHAIIMY JIBYKCHUH (TMMHACTHKA, MIOJBUKHBIE M CIIOPTUBHEIE HTPHI).
Bocrnutanue crnocoOHOCTH MOAJAEpKUBAaTh paBHOBecHe. BocmuTanue crmocoOHOCTH K pallMOHAIBHOMY MBIIIEYHOMY pacciabienuto. Bocnurtanue
CIIOCOOHOCTH PEryJIMPOBATh MPOCTPAHCTBECHHBIC TTAPAMETPHI JIBFKCHUS.

MonynbHas equauia 7. MeToiMka SKcrpecc-aHaan3a NEPeHOCHMOCTH Harpy3Ky Ha 3aHATHSIX M0 (PU3MUecKOi KyJIbType.

DKcrmpecc-oreHKa (yHKIMOHALHOTO COCTOSIHUS HA0JF01aeMOT0 «00BEKTa MPH 3aHATUSIX PU3NICCKON KyIbTYpoi U criopToM. CTpyKTypa KapThl
AKCIIpecc-aHaNINn3a MePEHOCUMOCTH (PU3NUECKON HArpy3Ku. JTambl paboThI IO OMPEeNIEHUI0 MHTEHCUBHOCTH IEPEHOCUMOCTH HArPY3KHU Ha 3aHITHUSIX
o gusuvaeckoMy Bocriutanuio. OnpesesieHne NCXOAHBIX JaHHBIX: MeToanka onpenencaus YCC u AJl; MeTorKa OnpeIeICHHs KOJTNIeCTBA
BBHITIOJTHEHHBIX 1IAroB — JBKeHul. [IpaBuia 3anucu conepxkanus 3anstus. O0paboTka MONyYEeHHBIX Pe3yJIbTaTOB U UX aHANIM3. MeToauka
OTpe/IeIICHUS] YHEPTETUYECKON CTOMMOCTHU 3aHSITHSI.

MonynbHas equnauia 8. Metobl onpenenenue Gu3nueckoi paboToCIOCOOHOCTH YeIoBeKa.

OyHKIMOHANBHAS AUarHoctuka. «OOmas» W «crnenuaibHasy Qusndeckas padoTocmocoOHOCTh. TpeboBaHUS K TPOBEICHUIO TECTHUPOBAHHS M
(GyHKIIMOHATBHBIX MPo0. Buasl BemospromerpoB u TpendanoB. Llens mpoBeneHus ¢usuueckoit padotocrnocoOHocTH. «lIpsMoii» U «HEIpSIMO»
METOJIbI OICHKH (u3ndeckoir padotocrmocoOHocTH. Hempsimoit Meton ompexaenenus padorocnocodnoctr - tect PWCi70, IlpoTuBOMOKa3anus K
Ha3HAYeHHIO TecTa. MeToauka onpenenenus gundeckoir paborocnocobnoctu mno cren-recty PWCi70. Onpenenenue OTHOCUTENBHON U aOCOMIOTHOM
BEJIMYUHBI PU3NUECKON pabOTOCTIOCOOHOCTH 10 (popMyIiaM U TabHIaMm.

MopynbsHas equnanna 9. OCHOBBI KJIACCUYECKOTO 3aKaJIMBaHUSL.

3akanuBaHMe, KaK CHCTeMa TUTMEHUYECKHX MeponpusTuii. Mctopuueckre KOpHH 3aKkaiuBaHusl. MexaHu3M BO3CHCTBUS 3aKaJMBAaHM HA OpraHHU3M
yenoBeka. [IpuunHbl HeJOMOraHuid IpHU MPOBEACHUM 3aKaJUWBAHMS WJIM YTO HEJb3s JIeJaTh NMPU KOHTAKTE C BOJOM M 3akanuBaHuu. [loaroroBka k
3aKaJMBAaHUIO W TPABHJIA BBINOJTHEHUs 3aKkaquBaHus. OCHOBHbIE TUTMEHHYECKUE MPUHIUIBI 3aKaTUBAHUS: CUCTEMAaTUYHOCTh, TTOCTETICHHOCTh, YUET
WHIUBUAYATBHBIX OcoOeHHOcTel. OOIre W MeCTHbhIe 3aKanuBarolue mporeAaypbl. OCHOBHBIE 3aKanuBaroliue (akTOpbl: BO3AYX, BOJA, COJHIIC.
3akanuBaHHE BOJIOM: TJIABHBIM (DAKTOPOM 3aKaJMBaHUs CIYKHUT TEMIIepaTypa BOJbl. MeToauKka 3akaauBaHus BoJOH. IlocimenoBaTebHBIX BOJTHBIX
npouenyp. MectHble BOAHBIE MPOLIEAYPHI.

MonaynbHasg enuauna 10. OCHOBHbIE METOJMKH TICUXOJIOTHUYECKON CaMOPETYJIAIUY.



Omnpenenenue ayroreHHON TpeHUPOBKH (AT). ®usnonorunueckue 3¢pdextst AT 1 MexaHW3MbI BOCCTAHOBJICHUS T10]] €€ BIMSHUEM HEPBHOM PETYIISIITIN
TeX WIA WHBIX KOHKPETHBIX (DYHKIMI CIOXHBI U 10 cuxX mop He u3ydeHbl. OcHoBHOM mpuHmun AT — oOydwaromuii (Haydaromuii) xapakrtep.
MenuiuHcKUe TIOKa3aHusl M MpoTHBOIOKa3aHus. Oroop nmanueHToB s AT. YcnoBus u TpedoBanus K nposeneHuio AT. Ctanuu-cTyrneHn METOIUKH
NICUXUYECKOH camoperymsiuuu: Husmas u Bbicmas. [IpaBuna ocBoenust AT. IlpumepHsie Gopmynbl, pekoMeHayeMmble B mporecce 3aHatuii AT.
Meronuka mnpoBeneHus TpeHUpoBKHM AT. OcHoBHbie MexaHu3Mbl BozneicTBusi PJIIIIT nHa opranm3m uenoBeka. BoccTaHoBieHHME HOPMalIbHOM
SHEPreTUYECKON HUPKYJSIHUKA 4Yepe3 CHATHE (PU3NYECKON M MCUXUYECKOH (OpM HampsOKEHHs, NepepacnpeefieHHe SHEpruy B Telle TOCPEICTBOM
BBITIOJTHEHUS JIeueOHBIX 1103. OcHOBHBIE YpoBHU BoznaewcTBus PJIIIIL .

MonynbHas equauna 11. O310poBUTENBHBIE IBUTATENBHbIE CUCTEMBI.

Kparkas 6uorpadust H. M. AMocoBa u ero Teopus 0 BO3ACHCTBUU (PU3WYECKUX YIPaKHEHHH Ha opraHu3M denoBeka. Cucrema «1000 nBrkeHUIA»
AmocoBa. Tpu coctosHusa cycraBoB no Teopud H.M. AmocoBa. CycTaBHas I'MMHACTUKa: IpaBuja INPOBENEHUS U BbiNoJdHEHUs. OnpeneneHue
MHTEHCUBHOCTU YIPAXKHEHHM /17151 CycTaBoB. OCHOBHOM KOMIUIEKC CyCTaBHOM TMMHACTUKH.

K. Kynep u ero cucrema, ocHOBaHHast Ha 3 OCHOBHBIX TIOTPEOHOCTSIX YesloBeKa: adpoOHas pu3nveckas Harpys3Ka; palioOHAIbHOE MMUTAaHHE: OCHOBHBIC
MPUHIMIB UTaHus, GopMylia JUisl ompezeneHus: Beca, Gpopmyia i ONpeAeseHUs ONTHUMAIbHOTO 4YHCia KaJopui, MOTPEOIsEMBIX €XEIHEBHO;
SMOLIMOHAJIbHAS FAPMOHMUSL.

Tabnuipl, HAy4YHO 0OOOCHOBAaHHBIE B COOTBETCTBHH C CHCTEMOM OYKOB a’3pOOMKHU, COCTABJICHBI MO BO3pacTaM sl 3aHATUH 1Mo mporpamme. MeTtoauka
NpUMEHEHHs |2—TH MHHYTHOTO TECTa W OIpeesieHue (HU3M0IOrnYecKuX BO3MOKHOCTEH opranu3ma 4ejoBeka. [IporpamMma st HEOArOTOBICHHBIX
HaYMHAIIKX; Iporpamma ajs 1-il creneHu noaroToBJI€HHOCTH.

A. A. MUKyIMH ¥ €r0 YHHUKaJbHBI METOJ TPEHHUPOBOK. BHOpornMHacTWka, METOIWKa €€ BHIMOJHEHHUS. (DHU3HOIOrHYeckoe BO3JEHCTBHE
BUOPOTMMHACTUKHM Ha OPraHU3M ueloBeka. PexoMeHIanuu — Kak MpaBUIbHO XOAUTH U Oerath. KoMIIekc TMMHACTUYECKUX YIpakHEHUH mo A.A.
Mukynuny.

MonynbHas equauna 12. O310pOBUTEIIBHBIC TBIXaTSIIBHBIEC CHCTEMBI.

Bo3saeiictBue napanokcanbHol npixarenbHol THMHACTHKUA A.H. CTpenbHUKOBOI Ha opraHu3Mm uenoBeka. OU3nonorunyeckuii MeXxaHu3M BO3/IEUCTBUS
JbIXaTeIbHON TMMHACTUKH Ha OpPraHU3M 4YesloBeka. MeToauka MPUMEHEHUs bIXaTeIbHOW TMMHACTUKHU: YETHIPE OCHOBHBIX MpaBWJIa MCIOJIHEHUS
JIbIXaTeJIbHON TMMHACTUKH.

Meton «BoneBoit nukBuanuu riryookoro asixanus» (BJII']]). @usnonornyeckuit mexanusm Bozaeiictsust BJII'/] Ha opranusm yenoBeka. MexaHusm
TEpPANEBTUYECKOTO JEUCTBUSA JIO3UPOBAHHOIO KHCIOPOAHOro rojiofaHus. [loka3aHuss M IPOTUBOIIOKA3aHMS K HCHosb30BaHUI0 meroxa BJITI.
Meronuka npumenenusa BJII'Jl. Pekomennauu uis mpoeaenus 3anstuid no BJIT'/L. JlneBHuk TpenupoBku o BJIT'/I.

Cucrema Xarxa-iiora, Kak METOJ €CTECTBEHHOI'O JICUEHUS, €€ 1IeJIb U 3aauu. L{enb ApIxaTenbHbIX yIpaKHEHUH HoroB. @U3M0I0THYECKUEe MEXAaHU3MBI
JIEWCTBUSA JBIXaTEIbHBIX YIPAXKHEHUIN MO cucTeMe «Xarxa-iloray. [lokazaHus U MPOTUBOIIOKA3aHUS K UCIOJIb30BAHUIO JIBIXATENIbHBIX YIPAXKHEHUMN.
MeToauKa BHITIOTHEHHS] OCHOBHBIX JIBIXaTENbHBIX yIpaXXHEHUH XaTxa-ioru u 3¢(GeKThl UX BO3ACHCTBHS Ha OPTaHU3M YeJIOBeKa. THUTIBI JbIXaHUS.
ens nmprxatenbHON THMHACTHKUA «bomu-duiexcy. PU3HOIOTHYECKU MEXaHU3M BO3JICUCTBHS NBIXaTEbHOW THMHACTHKHA HA OPraHW3M YeJIOBEKa.
Texnuka rirybokoro auadparmansHoro apixanus «boau-¢iaexkcy u nsaTh CTyNeHel ero BEIOTHEHUS — OCHOBA BCEH CHCTEMBI.



MonynwsHas equauna 13. MeTonuka nIpoBeIeHHsI U COCTaBICHUST KOMILIEKca JIedeOHON (PU3NUIECKON KyIbTYpHI.
Omnpenenenue neuedbHol Gpuznueckoit KynbTypsl. Llemn u 3agaun komriekca JIOK. Cpencrea JIOK: rumHacTiaeckue, CHOPTHBHO-TPUKIIATHBIE
YIpaXKHEHUS, UTPBI, €CTECTBEHHBIC CUJIBI MpUpoabl. JlonomuutensHbie cpenactsa JIOK: maccaxx u camomaccax. OcHoBHbie popmbl JIDK: nporenypa
neuyeOHOM TMMHACTHKY B MHMBH I aJIbHBIX U TPYNIOBBIX 3aHATHAX; YPoK JIOK; yTpeHHss rurueHn4yeckas THUMHACTHKA; 03UPOBaHHAs X0160a
(IporyJKH, SKCKYPCHH); TO3UPOBAHHOE BOCXOXAeHUE; OmkHuil TypusM. [lokazanus u mpotuBonokasanus Kk HazHaueHuto JIOK. Meroauka
coctasneHus komruiekcoB JIOK npu paznuunbix 3a0oneBanusax. KOHTpoIb 3a COCTOSTHUEM 3/I0pOBbsI BO BpeMs npoBeieHus 3ausaTuil mo JIOK.
MonynbsHas equauna 14: Onenka GyHKIHOHAIBHOTO COCTOSTHUS.
Omnenka (yHKIIMOHAIBHOTO COCTOSTHUSI CTYJCHTOB, KaK OJIHA U3 COCTABIIAIONIMX 3a4E€THBIX TpeOoBaHUH. JIHEBHUK CAMOKOHTPOJSI U MHIUBHUyaJbHas
KapTa CTyACHTa CHEIUAIBHOr0 yuyeOHOro oTnaeieHHs. MEeTOIUKHU OLEHKHU AESITEeIbHOCTU: BEreTaTUBHONW HEPBHOW CUCTEMBI, CEpPACUHO-COCYAUCTOMN
cucTeMbl, (YHKIMH BHEIIHErO IBIXaHUS, OCHOBHBIX aHATU3aTOPOB. MeToarMKa KOMIUIEKCHOW OICHKH YPOBHS (PM3MYECKOTO M (PYHKIHOHAIBHOTO
cocTOsiHMS. buonornueckuii BO3pacT- 10HO30JI0THYECKask JUarHOCTUKA COCTOSIHUSI OPraHU3Ma.
MonynbHast equauna 15.0nenka pu3ndeckoro COCTOSHUS
«Dusnueckoe COCTOSAHHUE» - KaK KOMIUIEKC MOpP(]Oiorndeckux M (PyHKIMOHAIBHBIX MOKa3aTellell pa3BUTHUS U COCTOSIHMS OpraHH3Ma YeloBeKa.
Omnpenenenne GU3NIECKOTO Pa3BUTHS XapaKTEPHCTUKA BUIOB MCKPUBJICHUS TTO3BOHOYHHMKA: CKOJIMO3BI, JIOPI03bI, KH(O3bl. Xapakrepuctuka Gopm
TPYAHON KIETKU: MUIUHAPUYECKas; KOHUYECKas; yIUIOIMIEHHAs WU TUIOCKas. XapakTepucTuka GopM KUBOTA: HOPMAIIbHBIN, OTBHUCIBIN; BTSIHYTHIM.
XKupootnoxenue: HOpMaJlbHas, TIOBBIICHHAsT W MOHWXKeHHas ymnutaHHOCTh. Cocrtosaume OJJA: dopma HOr, ¢opma crombl, pa3BHTHE
MyckyaaTypsl. Tunel koHctutyuuii o M.B. UepHOopylIKOMy: HOpPMOCTEHUYECKUM, TUIIEPCTEHUYECKUN U acTeHNYecKuil. KOHCTUTYIMOHHBIE TUIIBI 110
B.b. Bynusiky: rpyaHoil, MyCKyJbHBIH W OpromrHOW. MeToluka aHTPONOMETPUYECKHX H3MepeHui. MeToabsl aHTPONOMETPHUYECKUX CTaHAApPTOB.
Metoasl koppensuuud. MeToasl uHIAEKCOB (usnueckoro passutus: bpoka — bpyrma, ['abca, Ketne; >Ku3HEHHBIM HHIEKC; CHIIOBBIE HWHJICKCHI,
pa3HOCTHBIN MHAEKC U Ap. Onpenenenre (pU3NUYECKOro pa3BUTHS METOAOM Hapy»HOTO OCMOTpa M aHTPONOMETPHI; MO MOKa3aTeasiM KOHTPOJIbHBIX
HOpPMAaTHBOB U TECTOB; CaMOCTOATENbHAs OLlEHKa (PU3MYECKOTO COCTOSHUSA MO TaONMLaM; MO MOKa3aTesssM KOHTPOJIbHBIX HOPMAaTHBOB U TECTOB
(oulenounsIe TaOUIEI). Onpeaenenue puU3nIecKoi MOArOTOBICHHOCTH METOIOM PEHTHHTOBON OIICHKH.
MonynbHas equauia 16. Metoanka coctaBieHus MpoQecCuOHANbHO-TIPUKIIATHOW THMHACTUKH JUISI Bpaduel pa3IMuHON CIIeuaibHOCTH.
3HaueHue npodhecCuoHATBLHO-TIPUKIIAHON THMHACTUKHU JUIsl OPraHU3alMK TPYI0BOTO MPOIEcca U COCTOSIHUS 370pOBbs yenoBeka. [Ipodeccronanbho-
MpHUKJIaaHAs TUMHACTUKA. PasHOBUIHOCTH TpO(ecCHOHaIbHO-MPUKIAIHON TMMHACTUKU: BBOJHAS THMHACTHKA 70 Hadaia padoThl; (GPU3KYIbTypHBIE
naysel B TeueHue pabouero JHSA (2-1 1OJOBUHA); (GU3KYJIBTMHUHYTKHM JIOKAJIBHOIO BO3JACHCTBHUS (MHIMBUIYAJIbHO), MO HEOOXOAUMOCTH.
dusnonornyeckoe 000CHOBaHKE BIMSHUSA NPOPECCHOHATBHO-TIPUKIIAHON ITMMHACTUKH Ha Pa3JIMYHbIE CUCTEMBbI M OpraHbl yeiaoBeka. OcoOeHHOCTH
po¢eCCHOHAIBHON JIEATETLHOCTH U YCIOBHM Tpya Ouojiora, B TOM 4uciie paboTHUKA JabopaTopuu, pabOTHHKA B MOJIEBBIX yCiaoBUsIX. OcoOeHHOCTH
U TIpaBWJIa COCTaBJICHHUS KOMILJIEKCOB MPOQPEeCcCCHOHATBHO-IPUKIAIHON TUMHACTUKU C ydeToM paboueld mosbl. Ilpoduiaktuueckue NpHeMsl,
yMEHbIIA0IIKE BO3ecTBHE MPodeccHOHaTbHO BPEIHBIX (aKTOPOB.

Monayns 3. CeMuHapsbl



Monaynbs 3 mpeacTaBieH 3aHATUSAMH CEMHHAPCKOrO THUMA (CeMHHApaMM) M CBsi3aH C INPUOOPETEHUEM OIbITA COBEPLICHCTBOBAHMS M KOPPEKLUU
WH/IMBUYATBHOTO (PU3MUYECKOTO PA3BUTHA, (YHKIMOHAJIBHBIX M JBHUTaTEIbHBIX BO3MOXHOCTEH; C OCBOCHHEM JKM3HEHHO HEOOXOJIMMBIX HABBIKOB,
(bopMHpPOBaHKHEM YCTOMYMBOIO MOTHBALIMOHHO-IIEHHOCTHOI'O OTHOWIEHUS K (U3KYJIBTYpHO-CIIOPTUBHOM J€STEIBHOCTH.

MonynbHas equauna 1. CocTaBieHMs U IPOBEIEHUS KOMIUIEKCOB YIPaXXHEHUM pa3IMuHOM HAIIPaBIEHHOCTH: CUJIA, BBIHOCIUBOCTD.

CocraBiieHHE U NPOBEACHUE KOMIUIEKCOB YTPEHHEH I'MTMEHUYECKONM M'MMHACTUKM JJI MY)KUYMH U JKEHIIHMH pa3iIu4HOro Bo3pacta. COCTaBlICHUE H
IIPOBEJICHUE KOMILJIEKCOB YIPA)KHEHUM Il pa3BUTHSA CUJIOBBIX CIOCOOHOCTEH Yy MY’KYMH U SKEHUIMH pa3jIMYHOIO BO3pacTa (COCTaBIEHUE U
BBINOJIHEHUE KOMIUIEKCA YNPaKHEHWH Ul YKPEIUIEHUS MBI OpIOLIHOIO Mpecca; MBILIL] CIHHBL;, MBI pyK; MblI Hor). CocraBieHue U
IIPOBEJICHUE KOMIUIEKCA YIPAaXXHEHUM JJIs pa3BUTHsI OOLIEH U clieluanibHOM BBIHOCIMBOCTH Yy CIIOPTCMEHA, Pa3IMyHON cnenuanu3aunu. KoHTpons 3a
Pa3BUTHEM CHJIBI U BBIHOCIUBOCTH. KOHTPOJIb 3a TEXHUKOW BBINIOJHEHUS YIIPA)KHEHUN Ha Pa3BUTHE CUJIBI.

MonynbHas equauna 2. CocTaBiaeHHs U IPOBEIEHUS KOMIUIEKCOB YIPAaXXHEHUH pa3IMuHOM HallpaBI€HHOCTH: THOKOCTh

CocraBieHue M NPOBEJIEHHUS KOMIUIEKCOB YNpaKHEHWH A pa3BUTHs OOIIed TMOKOCTH Yy JIIOJeH pa3iMyHOro BO3pacTa: MY’KUMH, >KEHILUH.
CocraBieHrne | MPOBEICHHE KOMIUIEKCOB YIMPAXXHEHHUN Il Pa3BUTHSA TMOKOCTH M TIOJBM)KHOCTH B TO3BOHOUYHBIX CYyCTaBax 1o cucreme [Iunareca.
CocraBieHue U NPOBEICHHE KOMIUIEKCOB YIPAKHEHUH Ha pa3BUTHE I'MOKOCTU U MOJBHKHOCTH B Ta300€/IPEHHBIX CyCcTaBax 10 CUCTeMe XaTxa-iora.
KoHnTposb 3a pazButHeM u coxpaneHueM ruOkocTi. KoHTpoib 3a TEXHUKOM BBIIIOJIHEHUS YIIPAXKHEHUH.

MonynbHas eaununa 3. CocTaBieHHs ¥ IPOBEIEHUS KOMIUIEKCOB YIIPAXXHEHUH pa3IMyHON HAPaBIEHHOCTH: ObICTPOTA, JIOBKOCTb.

CocraBiieHrEe U MPOBEIEHUS KOMIUIEKCOB YIPa)KHEHUN JUIsl pa3BUTHUsI ObICTPOTHI PEAKIMH Y CIOPTCMEHOB Pa3IMYHON CHElUaIM3alMU: MYXYUH,
xeHuH. KoHTponb 3a pa3sutueM ObIcTpoThl. CocTaBieHHE KOMIUIEKCOB YHPaXXHEHUH AJI pa3BUTUS BECTHOYJSPHOM yCTONYMBOCTH, PaBHOBECHS,
JIOBKOCTH C MCIIOJIb30BAaHHEM PA3JIMYHBIX CPEACTB GU3NIECKOH KyIbTypbl. KOHTPOIL 32 TEXHUKOM BBITIOJIHEHUS YITPAXKHEHUH.

MonynbHas eaununa 4. Onpenenenue pu3nyeckoit paboTocnocoOHOCTH.

Omnpenenenue pusznyueckor paboTOCIOCOOHOCTH YenoBeka (MeTo ] Ha BbIOOP). CocTaBieHHE M MIPOBEICHUS] KOMIUIEKCOB YIPAXKHEHHUM NIl Pa3BUTHUS
ob1eit pu3nueckoit paboToCIIOCOOHOCTH Y MY>KUMH, KEHIIHH.

MonynbHas equauna 5. KOHTposb 3a NEpeHOCUMOCTBIO Harpy3KH Ha 3aHATUSAX Pa3IndHON (QYHKIIMOHAIBHON HAlpaBICHHOCTH.

BrinonHeHne KOMIUIEKCOB YHPAKHEHUHM Ui Pa3BUTHSA: CHJIbI, BBIHOCIMBOCTH, OBICTPOTHI, TMOKOCTH. OmnpeneneHHe BO3JEHCTBHS Harpy3ku C
MTOMOUIBIO0 KapThI-DKCIPECC aHaiu3a. PacueT sHepreTMdyeckux 3aTpar NpPHU BbIMNOJHEHUM KOMIUIEKCOB YHPAaXXHEHUH pa3invuHON (QyHKIMOHAJIBHOMN
HaIpPaBJIEHHOCTH.

MonynbHas equauna 6. CoctaBieHre U IPOBEACHUE UHIUBUAYaIbHBIX POrpaMM 03J0pPOBUTENIbHOM HanpaBieHHOCTH. YacTs 1.

CocraBieHre MHIAMBHYaIbHOIO KOMIUIEKCA YNPAaKHEHUH MO NMPUHLMIY JAbIXaTeabHOW ruMHacTuku «boau-gneke» m «Xarxa-iiora». CocraBineHue
IIPOrpaMMbl UHIUBHIyAIBHOTO HEECIBHOTO ABUTATEIBHOIO PEKMMA C MCIOJIB30BAHUEM PA3JIMYHBIX O3J0POBUTEIBHBIX METOAUK M C KOHTPOJIEM 32
TEKYIIUM COCTOSTHUEM 3/10POBbSI.

MonaynbHasg enuauna 7. CocTaBleHUE U MPOBEICHUE UHAMBUAYAJIBHBIX MPOTPAMM 03/I0POBUTEIBHON HampaBieHHOCTH. YacTs 2.

Pazpabotare mporpamMmy «03J0pPOBJICHHUS MO3BOHOYHHUKA» C HCIOJIb30BAHMEM PA3JIMUYHBIX JBUTATEJIBHBIX M JBIXAaTEJNbHBIX cucTeM. Pa3zpaboraTh
MpOrpaMMy IMCUXO03MOIIMOHAIBHON peflakcaluu ¢ ucrosb3oBaHueM paszanunbix P, dyHKIIMOHAIBHONW MY3BbIKH U IBIXaTEIbHBIX METOIUK.
MonynbHas eaununa 8. [IpoBeaeHus 1 cocTaBIeHUs KOMILUIEKCa JIeueOHOM PU3nuecKoi KyJIbTyphl.



CocraBnenue u mnposeneHue komruiekca JIOK mpu pasnuuHO HO30J0TMYecKOM Tpynmnbel (Ha BeIOOP). KOHTpOSb TPOBOIAIIErO 3a TEXHUKOU
BBITIOJIHEHUS YIIPAXKHEHUH.

Monynbnas equnuia 9. [IpoBenenus olleHKH PU3NYECKOTO COCTOSHUS.

OneHuTh (PU3NIECKOE COCTOSHUE YEIOBEKa METOAOM aHTponoMmeTpuu. Paccumtarh uHAEKCH (u3udeckoro pa3Butus. COCTaBUTH MPOTpPaMMy
KOppEeKIHH (PU3HUUECKOTO COCTOSIHUS CpeACTBaMU (PU3UUECKON KYJIbTYpBHI.

Monynbnas equnauina 10. [lpoBeaenus oreHKH GyHKIIMOHATBEHOTO COCTOSHUSI.

OueHuTh (QYHKIMOHAIBHOE COCTOSIHME uesioBeka. PaccuumtaTh HHAEKCHT U KOA(pGUUIUEHTH (QYHKIMOHAIBHOTO cocTosiHus. OmnpenenuTh
OMOJIOTMYECKHI BO3PACT YEIOBEKA U COCTABUTH MPOTPAMMY KOPPEKITUU (YHKITMOHATHLHOTO COCTOSHUS CPEIICTBAMU (PU3HUYECKON KYIBTYPHI.
MopynbsHas eqununa 11. Metoauka coctaBieHus Ipodeccuorpamebl.

Onenuth (PyHKIMOHATLHOE W (PU3NYECKOE COCTOSHUE CTYyJIEeHTa METUIIMHCKOro By3a. C yderom Oyaymieid mpodeCCHOHATBHOU ACSITEIbHOCTH
COCTaBUTH IpoeccuorpaMmy Mo cBoemMy Mpo(UITo MOArOTOBKH.

AHHOTALIUS PABOYEM [TPOT'PAMMBI JUCHUITIMHBI « DPU3NYECKAS ITIOJAT'OTOBKA (QJIEKTUBHBIE MO YJIN)»
ConeprkaHue TUCIHUILIAHBI

Monyine 1. OGmiast pusudeckasi moAroTOBKa

PazButne ocHOBHBIX u3nueckux kadectB. ObecneueHrne He0OX0AUMOTO YPOBHS 0a30BOH (PU3UUECKOM MOATOTOBKH I TPUOOpETEHUS
He0oOX0IUMOT0 3araca JBUraTeIbHbIX YMEHUN 1 HABBIKOB B OCIIEAYIOLIEH TEXHUYECKON MOITOTOBKE B M30paHHbBIX BUJax cropra. CrernuanbHas
MOATOTOBKA, 00€CTIeUnBAarOIIas CTYICHTY BO3MOXXHOCTh YCIICIIIHO JACHCTBOBAThH B YCIOBUSIX COpeBHOBAaHUM. [1oBbIIIEHHE 00IIETO YPOBHS
(GYHKIIMOHATBHBIX BO3MOXKHOCTEH opranu3ma. Co3/1aHue IpeanochuioK s GOpMHUPOBaHHS HOBBIX (HOPM JIBUKEHHI U COBEPIIIEHCTBOBAHUS
OCBOEHHBIX paHee. BocnuTanne CHIIOBBIX U CKOPOCTHO-CHIJIOBBIX CIIOCOOHOCTEH, CUII0BOM BBIHOCIUBOCTH. BocnnTaHue CKOPOCTHBIX CIOCOOHOCTEH.
BocnuTtanue GpICTpOTHI MPOCTO U CIOKHOM JBUTATEIbHON peakiui. Bocriutanue ObIcTpoTHI IBWKeHUH. Bocnntanue rudkoctu. Bocnuranue
BBIHOCJIMBOCTH. BocnuTanue koopauHaimoHHbIX criocoOHocTel. [lonroroska k cnade Hopmatusos [ TO.

Monyinsb 2. [InaBanue
OCHOBBI TEXHUKH IJIaBaHMSL: BOJIHBIA CTUIIb, KPOJIb HA CIIMHE, Opacc, 0aTTepduitii. TakTHka NpOMIbIBaHUSA KOPOTKUX U JUTMHHBIX JUCTaHIIUN
paznuuHbMH crioco0amu. TexHuka nosopora. Ctapt ¢ TyMObl. KomIuiekcHoe miaBaHue.

Monayns 3. Jlerkas atneTuka

OOyueHue 1 COBEPIICHCTBOBAHHUE B TEXHUKE CIIPUHTEPCKOro Oera: HU3KUI M BHICOKUN CTapT, CTAPTOBOE YCKOPEHUE, TAKTUKA IPOOEraHus 1 CTaHIHH.
OOyyeHue 1 COBEpIIEHCTBOBAHNE B TEXHUKE KPOCCOBOI0 Oera: TpeHUPOBKa BIHOCIMBOCTH, TAKTHKA Oera Mo JUCTaHINH, (GUHUIIHPOBAHHE.
OOyueHue 1 COBEPIICHCTBOBAHHE B TEXHUKE MPBDKKA B JUIMHY ¢ MecTa. O0yueHHe U COBEPLICHCTBOBAHNE B TEXHUKE METAHUSI CIIOPTUBHOIO CHapsi/a.



Monyib 4. @yt6on
OCHOBBI TEXHUKHU M TAaKTUKU UTPbI B (PyTOOII: Iepeiadun, nepeMeieH ], B3aUMO/IeHiCTBHE UTPOKOB Ha 1oJie. TakThKa AeWCTBUI B 3alUTe U
HanageHnn. OOMaHHbIe 1eHiCTBUA. YUeOHbIE UTPBI.

Mopyns 5. ATneTnyeckas rHMHACcTHUKa
Pa6ota ¢ orsaromenusmu. OCOOEHHOCTH CHIIOBOW TPeHUPOBKHU. Bubl critoBoit Harpy3ku. [IpaBuiia paboTsl Ha TpeHaxépax. TexHHKa BBINOJIHEHU S
CUJIOBBIX YIIpakKHEHUH. TexHMKa MoAbEMA IITAHTU PHIBKOM U TOJTYKOM.

Monyns 6. Boneiibon
OCHOBBI TEXHUKH U TAKTUKU UTPHI B BOJIEHOOI: MIepeiaun Maya CBEpXy U CHU3Y, HallaJarolIui yaap, OJOKHpOBaHUE, BEPXHSS U HUXKHSIS 0ja4a.
[lepemernenusi, B3auMoICTBIE UTPOKOB Ha TUIOMAAKe. TakTuKa ASMCTBUM B 3aIlIUTE U HAIMAICHUU. Y YeOHBIC UTPHI.

Mopyns 7. backer6oun
OCHOBBI TEXHUKHU M TAKTUKU UTPbI B 0acKeTOOI: mepeiauu, nepeMenieHns, Opocky Msda 1o KoJiblly, mrtpadubeie Opocku. BzanMoneiictBue urpokos Ha
rioniaske. TakTuka JeHCTBUIM B 3alIMTE U HAMAACHUH. Y YeOHbIE UTPBI.

Monyinb 8. baiMuHTOH
OCHOBBI TEXHUKU M TAKTUKU UTPbI B 0aJIMUHTOH: YAaphl CBEPXY U CHU3Y, KOPOTKHUE U AyuHHbIE. [lonada Bonana. TakTuka aelcTBUil B 3a1uTe U
HanaaeHuu. [lepemenienusi, B3auMo/IeiCTBUE UTPOKOB Ha IUIOIIAIKE B TAPHOM UTpe. YUeOHbIE UTPHI.

Monyns 9. HacTonbHBIN TEHHHC
OCHOBBI TEXHUKH U TAKTUKH UTPBI B HACTOJIBHBIM TEHHUC: YJaphbl, oAceukn. TexHuka nogayu. TakTuka AeMCTBUH B 3allUTE U HANAJCHUM.
[lepemernieHus1, B3auMo/IeCTBHE UTPOKOB B MMAPHON UTpe. YUeOHbIE UTPHI.

Monynb 10. Aspobuka

AnpoOHbIe ynpakHeHHs1. O0ydyeHue TeXHUKE BhINOJIHEHUS 0a30BBIX IBMKEHUH B a3poOuke. Vcronb30BaHie pa3InYHbIX MNIOCKOCTEH ABMKEHHIH
pa3HbIMH yacTsMH Tena. O0yueHue pa3HOHAIPaBIEHHBIM JBUKEHHSIM B CyCTaBaX pa3MYHbIX yacTel Tena. OOydeHne UCOoIb30BaHUI0 PA3INYHOT O
pUTMa JABWXKEHHUI PYK U HOT, HI3MEHEHUIO HAlpaBJICHUs BHIIOJHEHUS ABIKEHHS U IepeMellieHHi B ipocTpaHcTBe. O0yueHHe CBsA3KaM B a3poOHKe.

Monyns 11. laptc
OOyueHne TeXHUKE MO3HIHH 7151 Opocka. OTpaboTKa TOUHOCTH MeTaHus 1o cekTopaM. [IpaBuna urp «Paynny, «bonbmoit Payamy, «501», «CexTop
20». Y4yeOHbIe UTPHI.



AHHOTAIIUS PABOYEN ITPOT'PAMMBI TUCHUILIMHBI « TEHETUKA Y DBOJIOLMS»

CopepxaHuie TUCIUTLINHBI

[Iporpamma cocTouT U3 pa3iesioB (MOJIyJiel), paclOOKEHHBIX B COOTBETCTBUU C JIOTUKOW HM3JI0’KEHUSI OCHOBHBIX BOIPOCOB, MU3yYaeMbIX B
pamMKax JaHHOM JUCHMIUIMHBL. B 1eom conepikaHue MporpaMMbl OTpaKaeT MO3TaNHBIA mpoiiecc (GOPMUPOBAHUS TMOHUMAHHUS OCHOBHBIX
3aKOHOMEPHOCTEN T€HETHKH B KOHTEKCTE IBOJIFOIIMOHHOTO PA3BUTHS KU3HU Ha 3eMIIe.

Monyns 1. ['enetnueckoe 000cHOBaHHE OMOJIOTUYECKOM SBOJIOLIUH.

MonynbHas equanna 1. [IpenMer, MeToabl, OCHOBHBIE NOHATHS TeHETUKU. OCHOBHBIE JTallbl CTAHOBICHUS TEHETUKN KAaK HAYKH.

I'eneTka — Hayka O 3aKOHOMEPHOCTSX HACJIECICTBEHHOCTH, HACJIEIOBAHMS W W3MEHYHMBOCTH, €€ MECTO B CHCTEME €CTECTBEHHBIX HAYK.
IIpenmMer u 3anaun reHEeTUKN Kak Hayku. IIoHATHE O HAcIeACTBEHHOCTU M U3MEHUYUBOCTH. OCHOBHBIE MOAXOMABI MCCIEN0BAaHUS HACIECICTBEHHOCTH U
M3MEHYMBOCTHU OPIaHU3MOB (MOJIEKYJISIPHBIN, XpPOMOCOMHBIN, KJIIETOUHBIM, OPraHU3MEHHBIN, NOMYJIALUUOHHBIN). CBS3b T€HETUKU C APYTUMHU HayKaMH
U OTpacisiMH OMOJIOTHH, CEJIbCKOI0 XO3iHCTBA U MEIUIMHBI. MeTOo/bl N3yueHUs] TeHEeTUKH: THOPUIOIOrMUECKUi, reHealornueckuii, OIM3HeOoBbIi,
LIUTOJIOTHYECKUN, [UTOTCHETUUECKUH, MOJIEKYJISIPHO-TEHETUUECKH, OHOXUMUYECKUNM, OHTOTEHETUYECKUM, TOMYISIMOHHO-CTATUCTUUECKHA,
MaTeMaTHYeCKUH, METO/I MOJIEIIMPOBAHUS, MOJIEKYJIsIpHas THOpuaAn3anus (10T-, O10T-, CIOT-THOpUIN3ALMs, THOPUAN3aLUS in situ), PeCTPUKLIMOHHBIN
aHanu3, KJIOHUpoBaHue re’os, [11[P, cekBeHupoBanue.

Otanbl cTaHoBieHHs W pa3BuTUs reHeTHKd. 1900-1912 rr. tpuymd u paszButue Mengenusma. 1912-1025 rr. cozmanue u pa3BUTHE
XpoMocoMHOM Teopur. 1925-1944 rr. OTKpbITHE HHAYIUPOBAHHOTO MyTareHesa. 1944-1960 rr. mepexoa Ha MOJIEKYJISPHBINA YPOBEHb HCCIICTOBAHUM.
1960-1990 rr. pa3BuTHe MOJEKYIApHON reHeTHKH. 1990- HalM JHU — «T€HOMHAas PEBOJIIOLUS

3HaueHUe FreHEeTUKU B PA3BUTHH TUAIEKTUKO-MaTepHaTUCTHUEeCKON ¢unocoguu. MupoBo33peHYeCKOe 3HaU€HUE TeHETHKU.

MonynbHas eaununa 2. CTpykrypa ¥ QyHKIIMH FeHETHYEeCKOro MaTepuaia. MHOroypoBHEBasi OpraHu3alys reHoMa.

OcHoBHbIE 3Tanbl pa3BUTHA NpecTaBieHul o reHe. [loka3arenbcTBo reHernueckoil poiau JHK u oTkpbITHE €€ CTpyKTypHOI OopraHu3aliii.
Crpyxkrypa monekynsl [IHK u PHK. I'enetnueckuii Koz, ero cBoicTsa.

I'enom. I'enom Gaxrepuii. 'enom PHK-BupycoB. DykapuoTuueckuii FeHOM.

XpOMOCOMHBIM YpOBEHb OpraHM3alMU TEHETHYECKOro Marepuana. YPOBHU YMAKOBKM XpomaThHa. CTPYyKTYpHO - (YHKUMOHAIbHas
OpraHM3aIys XpOMOCOM. DyXpPOMAaTUH U IeTEPOXPOMATHH.

['eHHBIN YpOBEHBb OpraHu3aluy reHeTnueckoro marepuana. Knaccudukanus resos. CBoiicTBa TeHOB.

MonynbeHas eqununna 3. Perumkanus JIHK n xpomocom. Penapanus JIHK. Perynsuunsa reHHOM akTHBHOCTH.

Crioco6s! perunkanuu. [TomykoncepBatuBHas perunkanus JJHK u xpomocoM. CpaBHHTENbHAS PEIUIMKALUS Yy TPOKAPUOT U 3YKApPUOT. DTaIlbl
permkanuy. [1oIMperyIMKOHHOCTE U ABYHAPABICHHOCTh PEIUIMKALNHY y 3yKapuoT. Pernkanus tenomep. Hapymenne nepsuunont ctpykrypst JJHK.



[Ipsimas penapanus: dhotopeakruBanus, penapanus JJHK 3a cuer sx3onykneasnoi aktuBHoctu JIHK- monmmepas. DKCIM3UOHHAs penaparus
JHK. HcnpaBnenune ommOok crapuBanus (Mucmard-penapanus). llocTperuimkatuBHas penapauus. PexomOuHanumonHas penapamus. SOS —
penapanusi.

Perynsuus reHHON aKTHBHOCTH Ha YPOBHE TPAHCKPUIILMU. DTallbl TPaHCKpUINLUUU. Perynsuus TpaHCKpUILMM y NpokapuoT. HeratuBHas u
MIO3UTUBHAS PETyJIALUsA aKTUBHOCTH.

Perymnsiuus sxcnpeccun reHoB y 3ykapuot. Crienuduueckast 1 HecrieupruecKas peryJisius.

Perynsanus reHHONM aKTUBHOCTH HAa YPOBHE PEILIUKALIMU.

TpaHCIIALMOHHAS U IOCTPAHCISILIUOHHAS PETyJIALMSA TeHHON SKCIIPECCUH.

MonynbHas equauna 4. 3akOHOMEPHOCTH HACJIEAOBAHUS IPU3HAKOB.

['uOpunonornyeckuii METOJ| Kak OCHOBAa TEHETUYECKOTO aHAIM3a.

Monorubpunnoe ckpemupanue. Ilepeiii 3akoH [.Menzaens. JloMHUHAaHTHBIE W peELIECCUBHBbIC MPU3HAKU. SIBIEHHME T'OMO3UIOTHOCTH U
reTepO3UroTHOCTH. PenunpokHoe ckpenuBanue. Bropoit 3akon I'.Mennens. Xapakrep pacuIeIuIeHUs IPU3HAKOB BO BTOPOM IIOKOJICHUM 110 TEHOTHUILY
u ¢enorunam. [lonmHoe u HenoiaHoe nomuHupoBaHue. llpeacraBnenune 00 amnensx. MHoKeCTBEHHBIH aiienu3M. [‘eHeTMueckas OCHOBA
MHOKE€CTBEHHOro ajmenusMma. IlpaBwio “gumcrorel” ramer. LluTonmormyeckue MexaHM3MBbl pacUICIUICHUS. YCIIOBUS BBINOJIHEHHUS 2-TO 3aKOHA
I''Menpensa. Ananusupymoliee CKpellMBaHUE M €ro 3HAa4eHHUe JUlsl TeHETHMYECKOro aHainu3a. Bo3BpaTHoe ckpelnBaHME. |'eHeTHYecKre CUMBOJIBI U
TEPMUHBI.

Jurubpunnoe u nonurnOpuaHoe ckpemmBaHuss. OCOOEHHOCTH HAacielOBaHMS MPHU3HAKOB MPH JU- W HOJMTHOPHIHOM CKpEIMBaHUM.
[TpuHIMIBI HE3aBUCUMOIO HaclieZoBaHus. Tpetuidt 3akoH Mengens. Pacmeruienne mo reHotuny W QeHotuny. Martemarmueckue (GOpMyIIbl
pacueryieHus. Pacdyer 4acTOThl MOSBIEHUS OMNPEAETICHHBIX I'€HOTHIIOB IMOTOMCTBA IpU JU- M TPUTHOpuAHOM ckpeuBanuu. HacnenoBanue npu
TUTUOPUIHOM, MOJMTHOPUIHOM M aHAJIU3UPYIOLEM cKpeluBanusax. HacinenoBanue u Haciae1cTBEHHOCTh. MeHAenupyole NpU3HaKky y YelloBeKa

AJmulenbHBIE U HEAJUIEIBHBIE B3aUMOJEHCTBHS T€HOB.

Tunbel  ajuleNbHBIX  B3aUMOJCHCTBUI: IIOJIHOE JIOMHHHUPOBAHWE, HENOJIHOE JOMHHUPOBAHME, KOJOMHUHUPOBAHHE, MEXKaJUICIbHas
KOMILIEMEHTAIMs ). XapakTep Hacjlel0BaHUs I'PYMIbl KPOBH y yesloBeka. JleTanbHble U MOTyJIeTalIbHbIE TeHBI.

Tumnel Hea/IenpHOrO B3aMMOJIECHCTBUSA T€HOB. KomiuiemMeHTapHOE IEHCTBHE T€HAa M €ro INeHETUYEeCKas OCHOBA. XapakTep pacIleIICHUs
npusHakoB. [Ipumepsl. Onucras. Tumnel snucTa3a (JOMUHAHTHBIM M PELIECCUBHBIN) U 0COOCHHOCTH HacieqoBaHus npusHakoB. [Ipumepsl. [Tomumepus
(KyMyJsTHUBHAsT U HEKyMYJISTHBHas). XapaKTep pacllerjieHusl NMpu3HakoB. PacnpocTpaHeHHOCTh B MHpHpoje. ['eHeTHueckas OCHOBa Ipoliecca.
JelictBue reHoB MoaupukaropoB. OcoOeHHOCTH MposBIeHUs Npu3HaKkoB. [lnelorponHoe neiicTBue reHoB. BinsHue BHemHel cpenbl Ha JeiicTBue
T'€HOB.

IleHeTpaHTHOCTB, SKCIIPECCUBHOCTh U HOPMA PEAKLIUH.

['eneTnka mosia ¥ ClHEIMJICHHOE ¢ T0JIOM HacienoBanune. CriocoObl HacaeAoBaHUs TpU3HaKa 1moja. 'omo- u rereporameTHbIN moj. bamancoBas
Teopus olpeneneHus noiaa bpumkeca. MexaHnsm Haclle1I0BaHUs IPU3HAKA I10J1A Y YEJIOBEKa.

HacnenoBanue npu3HakoB, CHEIJIEHHBIX € MTOJIOM.



Asnenne cuemnenuss reHoB. OmnbiTel T. Moprana. OCHOBHbBIE MOJOKEHUS XPOMOCOMHOM TEOpPUHM HACHIEICTBEHHOCTU. LluTosormyeckoe
JI0Ka3aTesIbCTBO KPOCCUHIOBEpa. MexaHu3M KPOCCHHIOBEpa.

Ponp kpoccuHroBepa U peKOMOMHAIIMM F€HOB B SBOJIOIUHU U CEIEKIUU PACTCHHM, KUBOTHBIX U MUKPOOPTraHM3MOB. | 'eéHeTHYecKHe KapThl
XpPOMOCOM.

HexpomocomHoe (nuTormiazMatudeckoe) HacienoBanue. OTHOCHUTENbHAS POJIb CAMOPEIPOAYLUPYIOLIUXCS OPTaHOMIO0B IIMTOIUIa3Mbl U SApa B
HacnenoBaHuu. OCOOEHHOCTH HEXPOMOCOMHOTO (IIUTOINIA3MAaTHYECKOT0) HACTIeIOBaHUS U METOJIbI ero u3y4yeHnus. [lnazmMuaHoe HacieoBaHue.

MopnynbHas eqununa 5. 3MEHYMBOCTh TEHETUUECKOTO MaTeprara.

Knaccugukarus ¢opm n3MEHINBOCTU: MOIU(PHUKAIIMOHHASA, KOMOMHATHBHAS, MyTallMOHHAS. [ eHOTHIT U (PEHOTHII.

Monudukanuu 1 HopMa peakiuu. Bapuanuu nposBieHus: NPU3HAKOB B MHAWBUYaJIbHOM Pa3BUTHH OpraHu3MoB. Poib MoaudukaioHHOM
M3MEHYMBOCTH B aJaNTALIMM OPTaHU3MOB K Pa3JIMYHbIM YCIOBUSAM CPEBI.

HacnencrBenHas reHOTUNIMYECKasi U3MEHUYUBOCTb.

KomOuHaTuBHAsT M3MEHYMBOCTh. MOJIEKYJISIpHBIE MEXaHH3Mbl T€HETHYECKOH pekomOuHanmu. OOmas, Wid TOMOJOTHYHAs, pEKOMOWHAIINS.
Monens Xonnuaes, moaens Mesenbcona-Peanunra, Monens JKocraka. 3HaueHre peKOMOUHALINU.

MyTtanuoHHasT W3MEHYMBOCTh. TeopeTHUecKre OCHOBBI MYyTallMOHHOW MMeH4mBocTH. OOmas kiaccupukamms myrtanuii. Knaccudukarus
MyTalui 0 XapakTepy U3MEHEHUU F€HOTHUIA: TEHOMHBIE, XPOMOCOMHBIE, T€HHBIE, LIUTOIIJIA3MATHYECKHE.

I'enomusblie myTanuu. Namonaus. [lonumnonnus. Aneyrionaus (HyJIMCOMUS, MOHOCOMUS, IIOJIMCOMUS).

XpOMOCOMHBIE MyTaIUH (JeJIelnH, TyIUIUKAIIMA, UHBEPCUH, TPAHCIOKAIINN). 3HAYCHHE XPOMOCOMHBIX MEPECTPOEK B IBOIIOLIUU.

I'ennble (ToukoBbIe) MyTaMy. MoJeKyIsipHblE MEXaHU3MbI FT€HHBIX MyTaluil. OOpaTHble MyTallUU U CYTIPECCOPBI.

['enepatuBHBle U comarnueckue MyTanuu. Kmaccudukanus myranuii mo u3MeHeHUIo (eHotuna — mopdoiorudyeckue, OMOXUMUYECKUE,
¢usnonorunueckue. Paznuune MyTanui MO UX aJaNTHBHOMY 3HAUEHUIO: JIETaJbHbIE U MONYJETalbHblE, HEHTpalbHbIE M IOJIE3HBbIE MYyTallUU;
OTHOCHUTEJIBHBIM XapakTep pa3iuuuil MyTalMd IO WX aJaNTUBHOMY 3HA4YEHHMIO. 3HAYEHHE MyTalMW I T€HETUYECKOIO aHalIu3a pa3iIndHbIX
OMOJIOTUYECKHX MPOIIECCOB.

MonekynsipHble MEXaHU3MBI MyTareHe3a.

@dakTophl, HWHAYLUPYIOLIME MyTareHe3. MyTareHHoe [eHCTBUE HOHM3HMPYIOIIMX U3IYYEHHUH, yJIbTpauOJETOBBIX Jyded, XUMHUYECKHX
coeuHEHM. brojgornuyeckne MyTareHsl.

CrioHTaHHBI MyTallMOHHBIN Tporecc. DaKkTOpsI, BIMAIONINE HA CIOHTAaHHBIA MyTallMOHHBIHN Mpouecc. O01mre 3aKOHOMEPHOCTH CIIOHTAaHHOTO
MYTalIMOHHOTO MPOLiecca. 3aKOH FOMOJIOTUYECKUX PSIIOB HACJIEACTBEHHON N3MEHUMBOCTH.

WNuruburtopsl MyTareHeza. MyrareHHble pakTopbl OKpysKatolieil cpeasl. CTpaTerusi TECTUPOBAHUS HA MYTareHHOCTh. TeCcT-CUCTEMBI.

Moynp 2. 3aKOHOMEPHOCTH ¥ MEXaHU3MbI OMOJIOTMYECKOU SBOTIOIUH.

MonynbHas eqununa 6. Mcropus pa3BuTus 3BOMIOLUOHHBIX Hel. COBpEMEHHBIE JUCKYCCHH.

OmnpeneneHue MOHATHI «IBOMIOLUA» U «OMOJOrHYECKasl HBOJIOLUA». MeTonbl N3y4eHUs 3BONIOLMU: MOJIEKYISIPHO-TEHETUYECKUE METOJIbI,
MAJICOHTOJIOTUSI, aHATOMHUSI, SMOPHOIOrUs, Onoreorpaduueckuii METo 1, METO IbI MOJICIIMPOBAHUS 3BOJIOLINY.



Wnes pa3BuTHs )KUBOM NMPUPOABI B TPyIax ApeBHUX maTepuanuctoB Muaun, Kurtas, Meconotamuu, Erunra, I'penuu, JIpeBnero Puma. Bknan
¢dunocodor JlpeBHeit ['peruu B pa3BUTHE DBOJIONHOHHBIX HeH. Munerckas mkona, ['epakmutr Ddecckuii, ApUCTOTENb («WISCTHUIA CYIIECTBY).
Meiciurenu pesaero Puma: Jlykpenwmii Kap (tpyn «O npupose Beriei»), Ilnuauit Crapmuii («EcTecTBeHHast HCTOPHS ).

Kpeannonusm — ocHOBHas Ui IPOUCXOXKACHUS KU3HU B CPETHUE BEKA.

Bxuan yuensix snoxu Bozpoxnenusi. @pencuc bakon, Anapeit Besanuid, V. I'apseit, P. ['yk, ®@. Penu, A. UezanbnuHu.

bunomunaneaas Homenknarypa K. Jluanes. «EcrectBennas ucropusi» XK. broddona.

Tpanchopmuszm — yueHue 06 U3MEHSEMOCTH BUJIOB.

OBomononnbie uaeu B Tpyaax . dunpo u I1. MarepTiou.

[Tpedopmusm. P. Jle I'paad, A. JleBenryk, A. Maabnuru.

Onurene3. Apucrorens. Y. [apeii, XK. brogdon, K. ®@. Bonsd.

K.b. Jlamapk: HacnenoBaHue MPUOOPETEHHBIX MTPU3HAKOB M BHYTPEHHEE CTPEMIICHUE K COBEPIICHCTRY.

Y. apBuH: 60pp0a 3a CyIIecTBOBaHNE, U3MEHYHBOCTD U €CTECTBEHHBII O0TOOP.

Cunrernueckas Teopus DOsomonuu (CTD). @. lobpxkanckuit, k. Xakcnu, O .Maiip, b. Penm, J[xx. Cre66unc. M.W. [lImansrayzen, H.B.
Tumodees-Pecosckwii, H.I1. [lyounun, A.JI. Taxramksn.

Howmorenes. JI.C. bepr.

CoBpeMeHHbIE HAlPaBJIEHUS 3BOIIOLMOHHON MBICIIH.

['unote3a bonbmoro B3peiBa. [IpenOuonoruyeckass (xumuueckas osBoitouus). Teopusi abumoreHeza AWM. Omnapuna. Ilpemxusss.
Aptokaranutuueckue (uenseie peakuuu). Teopus PHK-mupa. Teopus koauepBatoB. llosBienue nmnano6axtepuid. IlosiBneHne sykapuoTHUECKOR
kieTkd. CHMOMOTHYeCcKass 1 MHBarMHAIMOHHBIE TEOPUU. « XUMEpHas» Teopusl. [ unoresa «peryasTOpHOTO KOMIIPOMHCCay.

MopynbHas enuauia 7. MUKpOIBOJOLHS. DJIeMEHTapHbIE (DaKTOPHI IBOJIIOIIH.

[Tonstne o momynsauuu. XapakTEpUCTUKH TMOMYJALUN: 3KOJOrHYecKkue, Mopdodusnoaornueckue, reHeTndeckas. DJIeMeHTapHble (aKTopbl
ABOJIIOLIMU: MYTAllMOHHBINA MTPOLIECC, U30JISALUS, TONYJISIMOHHbBIE BOJIHBI, Apeii( T€HOB, €ECTECTBEHHBIN 0TOOD.

MyTatmonssiii mpouecc. Buasl MmyTtanuii. HanpaBieHHOCTh 1 HEHANPABIEHHOCTh MyTAIl[MOHHOTO MpOIIecca.

W3omstust: Ononornyeckas (3Tosiornueckas, Gpusnyeckas, 3Kojorudyeckas) reorpaduueckas, reHeTuyecKasl.

EcrectBenHsbIit 0T00p. POpMBI €CTECTBEHHOTO 0TOOpA: CTAOMIIN3UPYIOLIUNA, TU3PYTITUBHBIN, IBHKYILUH.

Ananranun. Kinaccudukanust ananranuii. [Tyt mpoucxoskieHus afanTtaiyii: npeaganTUBHBINA, KOMOMHATUBHBIHN, TOCTA Al THBHBIN.

buonornuecknii Bua. Kpurepuu Buna.

[Tyt BU100Opa30BaHUs: TUBEPreHTHBIN, QUIETUYECKUI, THOPUOTEHBIN, AJUIONATPUYECKUN, CUMITATPUYECKHH.

Temribl BU1000pa30BaHus: TpayaTUCTUYECKHI THIT U callbTallMOHHBIN. Teopus mpepbIBUCTOTO paBHOBecus ['ynaa u Dnapumka.

MonynbHas eAVHUIA 8. MakposBonronus. OcHOBHBIE 3aKOHOMEPHOCTHU u HaIlpaBJICHUS.

JlokasarenbcTBa MaKpO3BOIIOIMU: CPAaBHUTENBHO-aHATOMUYECKHE, TAJICOHTOJIOTHUECKUE, Ororeorpapuueckue, OMOXMMUYECKHE.

CooTHoIIeHHEe MUKPO3BOIIOIUN U Makpo3BoJtonuu. CanbTallmOHHASI, peIyKLIMOHHAS U CUCTEMHAasi KOHLIETILUH.



OO0mure 3aKOHOMEPHOCTH Makpo3Boitonuu. [lpaBuino HeoOpaTMMOCTH 3BoMIONUHM, uiau npuHiMN Jomno. [lpaBuino npoucxoxxiaeHus OT
HECIIEHMAIM3UPOBAHHBIX NpeaKoB, ninu npuHuun Koma. [IpaBuiio nmporpeccupyronieit cnenuanu3anuu, wiv npuauun Jlenepe. [IpaBuno amantuBHOU
paauanuu, unu npuHiun Kosanesckoro-OcOopHa. [IpaBuio unHTerpauuu Ouonornueckux cuctem, wiu npunuun llmanerayszena. IlpaBuno cmeHsl
¢a3, wim npuHnun Ceseproa-llImanerayzena. Tumnbl 3Bomtonmu (k. Cumrcon): Opamutennndeckas (MEIJICHHBIE TEMIIbI), TOPOTEIUIMYECKAs
(cpemHue TEMITbI) U TaXUTEUINYecKast (ObICTPBIE TEMIIBI).

Hamnpasnenust Makpo3BOIIOLUU: apOT€HE3, alNIOTEHES, AeTeHEepaLusl.

@opMbl HBOJIIOLMK TPyMIl: (uieTHueckas, AUBEpreHTHas, KoHBepreHTHas. [lapamnenusm. buonorumdeckuii mporpecc M OUONOTHYECKUI
perpecc. PenukTsl.

Mogynsb 3. 'eHOMUKa U TEHOMHbBIE TEXHOJIOTHUH.

MopnynbHas eqununa 9. OCHOBHbIE TEHOMHbBIE TEXHOJIOTHH.

Metons nonyuenus u oopadorku JIHK. Beinenenue JJHK. Xumuueckuii cuate3 [JHK. Ammmudukanus u pectpukiust JJHK. T'ubpuauzamnus ¢
JHK-30n1amu. Knonuposanue. Co3nanue u CKpUHUHT OMOIMOTEK F€HOB.

Metonpb! BoisiBneHus mytauuil. [11[P-ananu3. BeisiBinenne ToukoBbix MyTanuil. CekBeHupoBaHue. KapTel reHOMa M METO/bI X TOCTPOEHHUS.

['enomuka. HanpaBneHus pa3BUTHSI, IEPCIEKTUBBIL, OlMaceHus. buostuueckue npodieMbl FTEHOMUKH.

AHHOTAIMS PABOYEN NPOT'PAMMBI JIUCHUIIJIMHBI «BBEJEHUE B BUOTEXHOJIOT MIO»
Coneprxanue TUCIUILIAHBI

Mopyns |. O0mast 6GnoTexXHONIOTUs

MonynbHas equnauia 1. BBeaeHne B OMOTEXHOIOTHIO.

Beenenne. bruorexHonorus kak Hayka U cdepa mpousBojacTBa. Kparkas uctopusi pa3Butus OnoTexHOJIOTHU. broTexHonorus U GpyHIaMeHTaIbHBIC
muctumnHbel. CoBpeMeHHast OMOTEXHOJOTHS KaK OJHO U3 OCHOBHBIX HAapaBlIeHUI HAYYHO-TEXHUYECKOTO Mporpecca. buoTexHomorusamnus HapoJHOTO
X03siicTBa. buoTexHONOTUsT W JHepreTuka. BHOTEXHONOTHS W TPHPOJIHBIC pecypchl. lIprMeHeHWe OMOTEXHOJOTMYECKHX METOJIOB B TOpPHO-,
HedTenoObBaomIel U HedTenepepabaThIBaIOICH MPOMBIIIUIEHHOCTH. XUMUYecKash TeXHOJIOTUS U OuotexHomorusi. KomOuHupoBanue OMocuHTE3a U
OpPrCHHTE3a TIPU MHOTOCTAIMIHOM IOTYYCHHH TOJIYIPOIYKTOB W IEJICBBIX MPOIYKTOB. BHOTEXHOJOTHS W HOBBIE METOJBI aHAM3a M KOHTPOJIS.
buocencopsl. buomaruuku. HoBele Mmarepuanbsl (OMOMOIMMEpPHI W Jp.), MOJydaeMble OWOTEXHOJIOTMYECKMMH MeTojnaMu. buoTexHomorus u
WHTECHCU(PHUKAIUSA CETbCKOX03IHCTBEHHOTO MPOU3BOCTBA. [lOBBIIEHNE MPOTYKTUBHOCTH CEIhCKOXO3IWCTBEHHBIX PACTCHUU W KUBOTHBIX. HOBEIC
METOJIbI KYJIbTUBHPOBaHUS pacTeHuid. HoBbie BUABI KOPMOB. BHOTEXHONOTHS ¥ THUIIEBas MPOMBINUIEHHOCTh. (COBEPIICHCTBOBAHHE MyTel
nepepaboTKH  CeNTbCKOXO3SMCTBEHHBIX MPOAYKTOB. HOBBIE pa3sHOBHIHOCTH IMHIIEBBIX MPOIYKTOB. [IyTH pemieHus mpoOiIeM 3KOJOTHH W OXPaHBI
OKpyXarolie cpenbl meTtofamu OuoTexHosoruu. IlepepaboTka W yTHIM3aIMS MPOMBIIUIEHHBIX OTX0J0B. OUYMCTKAa MPOMBIIUIEHHBIX CTOKOB.
buopaerpanarus KceHOOMOTHKOB.



buorexnonorusa u meaunuHa. IlonydyeHne OMOTEXHOIOTHYECKMMU METO/AaMH JIEKAPCTBEHHBIX, MPOPMIAKTUYECKUX U JUArHOCTHUUYECKUX IpPEnapaToB.
brotexHonorus ¥ MOHMMaHWE OCHOB MATOJOTMU MH(EKIIMOHHBIX, OHKOJIOTUYECKUX M HACIEACTBEHHBIX 3a00jeBaHMNA. BHOOOBEKTHI Kak CpenCcTBO
IIPOM3BOJICTBA JIEKAPCTBEHHBIX, NMPO(UIAKTUYECKUX M AMAarHOCTHYecKuX mnpenapartoB. Knaccudukanus 61000beKTOB. MakpoOOBEKTHl KUBOTHOTO
npoucXoXkaeHus. YenoBek Kak TOHOp. YernoBeK Kak OObEKT MMMYHHM3AIMW U JIOHOP. MIIEKONUTAIONIIME, MTULBI, PENTUIINH, PHIOBI, HACEKOMBIE,
naykooOpas3Hble, Mopckue Oecrno3BoHO4Hble. KylbTypsl TKaHell dYenoBeka W JApYruMX MieKonuraromux. OCHOBHBIE TIPYIIBI OJyYaeMbIX
OMOJIOTUYECKH AKTUBHBIX BEIIECTB. BHOOOBEKTHI PACTHUTEIBHOIO NPOHCXOXAEHUS. JlukopacTymue, IUIaHTallMOHHBIE pacTeHus. Bomopocnu.
KynbTypsl pacTuTenbHbIX TKaHeil. OCHOBHBIE I'PYIIIBI TOJYyYaeMbIX OMOJIOTHYECKH AKTUBHBIX BEIECTB. BUOOOBEKTHI — MUKPOOPraHU3Mbl. DYKapUOThI
(mpocreiimue, TpuObI, TpoxiKku). [IpokaprOTHl (AKTHHOMUIIETHI, 3yOakTepun). Bupycsl. OCHOBHBIE TPYHIBI MMOJTy4aeMbIX OMOJOTHYECKH aKTUBHBIX
BEIIECTB. BHOOOBEKTHI — MaKpOMOJEKYJbl C (PepMEHTATUBHON aKTHUBHOCTHIO. IIpombllieHHBbIE OMOKAaTaau3aTOpbl Ha OCHOBE WHAMBHUIYalbHBIX
(bepMeHTOB U MyJIbTU(EPMEHTHBIX KOMIUIEKCOB. BHOKOHBEpCHs MPH MOJyY€HHH TOPMOHOB, BUTAMHHOB, aHTHOMOTHUKOB M JIPYIHX OMOJIOTHYECKH
AKTUBHBIX BELIECTB.

MonynbpHas equauna 2. ['eHeTHYecKrne OCHOBBI COBEPIICHCTBOBAHNUSI OMO0OBEKTOB.

IIytn m MeTozpl, UCNONb3yeMble IPU IMOJyuYeHUH OoJiee MPOIYKTHBHBIX OMOOOBEKTOB MU OMOOOBEKTOB C JIPYI'MMHU KayecTBaMH, MOBBIIIAIOIINMU
BO3MO>XHOCTh MX MCIIOJIb30BaHMS B IPOMBIIIJIEHHOM MPOU3BOACTBE (YCTOMUMBOCTh K MH(MEKIMSIM, POCT Ha MEHee AEPUUUTHBIX cpenax, Oosbliee
COOTBETCTBHE TPEOOBaHMSM IPOMBIIUIEHHONW TMIMEHbl M T.A.). TpaaulMOHHBIE METOABI celeKuuu. Bapuanuonusle psaasl. OTOOp CHOHTaHHBIX
MyTtauuid. Mytarene3 u cenekuusa. Puznueckue W XUMHUYECKHE MyTareHbl, MexaHu3Mm ux naedctBus. Kiaccupukaumsa wmyrtanuil. IlpobGiemsl
IeHETHUYECKOM CTaOMIbHOCTH MYTAaHTOB 10 IIPU3HAKY 00pa30BaHUs LEJIEBOr0 OMOTEXHOJOTMUYECKOTO MPOAYKTA.

Knerounas mH)XeHEpHUs M MCIIOIB30BAHME €€ METOJOB B CO3/JaHUM MHUKPOOPTraHU3MOB U KJIETOK PAaCTEHHUH — HOBBIX MPOAYLIEHTOB OMOJOTMYECKH
aKTUBHBIX (JIEKapCTBEHHBIX) BemlecTB. [IpoTomnactupoBanye U ClIMsHUE IPOTOIUIACTOB MUKPOOPTraHU3MOB M pacTeHUH. BO3MOKHOCTh MEXKBHI0BOIO
U MEXpOoAOBOro ciusiHus. ['mOpuabl, MoJydaeMble MOCIE CIUSHUS MPOTOIJIACTOB M pereHepanuu kietok. ClIusHuEe MpOTOIJIACTOB U MOJIY4YEHHE
HOBBIX TMOPUAHBIX MOJIEKYJl B KadeCTBE LIEIEBBIX MPOJIYKTOB. [IpoTomimacTupoBaHue M aKTUBALMs «MOJYALIMX F€HOB». BO3MOXHOCTh MOIy4YEHUs
HOBBIX OMOJIOTMYECKH aKTUBHBIX BEIIECTB 3a CUET aKTUBALIMHU «MOJIYAILMX T'€HOB». MeToAbl KJIETOYHOM MH)KEHEPUHM MPUMEHUTENIbHO K JKHBOTHBIM
kjeTkaMm. [ mépuaomel. 3HaueHue rTHOPUIOM JUI IPOU3BOJICTBA COBPEMEHHBIX TUArHOCTUYECKUX MpenaparoB. ['eHeTHueckas HHKEHEpHUs U CO3/1aHue ¢
MTOMOMUIBIO €€ METOJIOB MPOAYLIEHTOB HOBBIX JIEKAPCTBEHHBIX BerlecTB. OCHOBHBIE MPUHIUIIBI TeXHOIOTHH pekoMOuHanTHol JIHK. BHexpomocomubie
TeHETHUYECKUE 3JIEMEHTHl — IUIa3MHUbl U UX (PYHKUUH Y MUKPOOPTraHU3MOB, UCIOJIb3YEMbIX B OMOTEXHOJOrHUecKuX nporeccax. OCHOBHBIE (PU3UKO-
XUMHUYECKHE XapaKTEepUCTUKHU TIazMuj. B3aumoneicTBue miua3Muj ¢ reHoM XxossimHa. Ponb mmasmuanod u ¢darosoit JIHK B renermueckom
KOHCTPYHUPOBAaHUM MPOAYLEHTOB OWOJOTHYECKH AaKTHBHBIX BeIeCTB. TpaHCIO30HBI M MX HCIOJIb30BaHHE B KOHCTPYHUPOBAHMU MPOAYLIEHTOB.
Hamnpaenennsiii Mytarene3 (in Vitr0) ¥ ero 3HaueHHWe NPH KOHCTPYUPOBAHUH IPOAYLHEHTOB. [IOHATHE BEKTOPOB B T€HETHYECKOW WHXKCHEPHU.
BekropHbie Moniekybl Ha ocHOBe TutasMuaHol U ¢arosoit JTHK. Xumuueckuit cunte3 ¢pparmentoB IHK. Metoab! cekBeHrpoBaHus. XUMUYECKUNA
cUHTe3 reHa. DepMEeHThI, UCII0JIb3yeMble B reHeTHUecKol MHxkeHepuu. Pectpukrassl. Knaccuduxanus u cnennduunocts. @opMuUpoBaHUe <IUMKUX
koHIIOBY». Pectpukrasbl E. coli R1 u pacno3HaBaemast ero mocie0BaTeIbHOCTh HYKJICOTHAOB. JIMra3sl 1 MexaHu3M ux JeicTBus. [locienoBarenbHOCTS
orepanuil mpu BKIOYEHUH YYKEPOJHOTO TE€Ha B BEKTOPHYIO MouieKyidy. [lepeHoc BekTOopa C YyXEpOJAHBIM T'€HOM B MHKPOOHYIO KJIETKY.
KomnerenTnsle knetku. ['eHeTndyeckre Mapkepsl. MeTonbl HASHTU(DUKALUN U U30IA1KMU KIoHOB ¢ pexkoMmOuHanTHOU JIHK. IIpoGiemsbl skcnpeccun



Yy)KEpOAHBIX T'€HOB B MHKpOOpraHu3Max. ['€Hbl >KMBOTHOW KIIETKH: OK30HBI, HHTPOHBL. (becreueHrne BO3MOMXKHOCTH OHKCIPECCUU T€HOB
MJIEKOITUTAIONUX B MHUKpOOHOU kieTke. OOparHas TpaHckpumnTaza. CriocoObl mpeojoieHus 0apbepoB Ha MYTH SKCHPECCHH UYYy>KEPOJHBIX T'€HOB.
Crabminzanus 4y>KepoaHbIX OeNKOB (IEJIEeBbIX MPOIYKTOB) B KJIeTKe. [ eHeTHuecKkrne MeTo b, 00ECIIeUNBAIONINE BBIICICHUE Uy KEPOJHBIX OCIKOB U
cpeny. MUKpOOpraHu3Mbl Pa3HBIX CUCTEMAaTHYECKUX TPy (IPOXIKH, 3yOaKTepun, aKTHHOMHIIETHI U JIP.) KaK X03sieBa MPU IKCIPECCUH Uy>KEPOIHBIX
redoB. Crenududeckue mpoOieMbl FreHeTHUECKONH MHKEHEPUU MPU CO3JIaHUU HOBBIX MPOAYIIEHTOB OEJIKOBBIX BEIIECTB, MEPBUYHBIX U BTOPUUHBIX
MeTabOIMTOB KaK ILIEJIEBbIX OMOTEXHOJIOIMUYECKUX MPOAYKTOB. I'eHomuka. [lonHoe cekBeHMpOBaHUE T'€HOMa. 3HAUYEHUE MEXIYyHApOJHOIO IPOEKTa
«['eHOoM YenmoBeka» B MeIMKO-OMOJIOTHUECKOM acriekte. BoisBienue hause keeping reHoB iVi y maToreHHbIX MHKPOOPraHW3MOB. [IOMCK HOBBIX
MHILICHEH Ha OCHOBE INPOJAYKTOB IVI TCHOB JUIs aHTHMUKPOOHBIX BELICCTB M CO3JaHHME HOBBIX JICKAPCTBEHHBIX mpenapaToB. [Iporeomuka.
CoBepllIeHCTBOBaHHE METOJOB JABYXMEPHOIO »3JeKTpodope3a U «BU3yalIu3alMs» IpoTeoMa B KakIblil AaHHbII MomeHT. KommuecTBeHHas
npoteomuka. Ee 3Hauenue amns neneit papmanuu.

Monynbhas equauia 3. UMMoOHIn30BaHHbIE OHOOOBEKTHI B YCIOBHSIX ITPOU3BO/ICTBA.

WmxeHnepHasi SH3UMOJIOTHSI ¥ TOBBIINICHUE YPPEKTUBHOCTH OMOOOBEKTOB (MHIUBUAYAIBHBIX (EPMEHTOB, (HEPMEHTHBIX KOMILIEKCOB M KJIETOK
MPOJYLIEHTOB) B YCJIOBUAX MPOU3BOJACTBA. IMMOOUIN30BaHHBIE (HA HEPACTBOPUMBIX HOCHUTENSX) OMOOOBEKTHI M UX MHOTOKPATHOE HMCIIOJb30BAHHE.
Pecypcocbepexenne. DKOJIOTHYECKHAE TNPEUMYIIECTBA. DKOHOMHUYECKas IIeTIecCO00pa3sHOCTh. lIOBBIIEHHE KadecTBa MpPENaparoB JIEKapCTBEHHBIX
BEIECTB (rapaHTUsl BHICOKON CTETEHU OUMCTKU, OTCYTCTBHS MUPOTEHHBIX, ajlIepreHHbIX npumeceit). HepacTBopruMble HOCUTENN OPraHUYECKON U
HEOPraHuyecKoru NpupoAbl. MHKpoCTpykTypa HocuTenei. MMMoOmnmu3anus 3a cdyer oOpa3oBaHUS KOBAJICHTHBIX CBSI3eM MexAy (EepMEHTOM Hu
HocureneMm. IlpenBapuTenbHas akTUBallMsAg HOCUTENST OpOMHUCTBIM IIMAaHOM. MexaHu3M akTuBanuu. KoBajneHTHbIE CBSI3U C  MTOMOLUIBIO
Ou(yHKIIMOHAIBHBIX peareéHTOB MKy MOJIEKyJIaMu (pepMeHTa, CBSI3aHHOTO C HOCHUTENIeM. BimsHnne nMMoOnim3anuu GepMEeHTOB Ha UX CyOCTpaTHBIN
CHEKTp M KHUHETHYeCKHe XapakTepucTuku. [loBblieHune cTraOmibHOCTH. Pacumimpenue 30HBI ONTHUMANbHOW TemmepaTypbl. [IpUUMHBI yKa3aHHBIX
sBJIeHUN. AzncopOuust (pepMEHTOB Ha MHEPTHBIX HOCUTENSX U MOHOOOMEHHMKaX. [[pMuMHBl YaCTUUHBIX OrpaHMUYEHUI MCIOJIb30BAaHUS 3TOr0 METOJa
ummoounu3anuu. MmoOunu3anus (pepMeHTOB IyTeM BKIIIOYEHHUS B CTPYKTYpy rens. OpraHuyeckue U HeopraHndeckue rejid. MeTo/ bl BKIIOUEHHS B
QJIbTMHATHBIA U MOJIMAKPUIAMMIHBIN Teb. [IpUYuHBl YaCTUYHBIX OTpaHMYEHUN MCIIONB30BaHMUS METO/A NPU BBHICOKOMOJIEKYJSIPHBIX CyOCTpaTax.
MuxkpoxkancyiaupoBanue (epMeHTOB KakK OJMH M3 COcO00B UX UMMOOMIM3auu. Pasmepsl 1 cocTaB 000J0YKM MUKpOKarcysl. buokaranus B TOHKOM
OpraHMYecKoM cuHTe3e. Vcrnonb3zoBaHre MMMOOUIM30BAaHHBIX (DEPMEHTOB HpPH IPOU3BOJICTBE IMOTYCHHTETHUECKUX [-IaKTaMHBIX aHTHOWOTHKOB,
TpaHchopMalys CTEpOUIOB, pa3fAeIeHUN PalleMaToB aMUHOKUCIOT U T.1. IMMoOMIn30BaHHbIe (hepMEHTHI U JieueOHOe MUTaHHue. Y JalleHHEe JIaKTO3bl
U3 MOJIOKa C IOMOUIIbI0 HMMMOOWIN30BaHHOM [-ranakTo3upaassl. llpeBpaiieHue TIIOKO3bI BO (PYKTO3y C IIOMOIIbI0 HMMMOOMJIN30BaHHOU
rIIOKou3oMepasbl.  MDepMEHTHBIE 3JIEKTPOJbl Ha OCHOBE HMMMOOMIM30BAHHBIX (DEPMEHTOB TIIIOKO300KCUAA3bl, JAKTATIETHAPOTeHa3bl, ypeasbl,
NEeHUIWIINHA3bl. VIMMOOMIN3anus LeNabpIX KIeTOK MUKPOOPTraHM3MOB U pacTeHui. MoHodepMeHTHbIE OMOKaTaIn3aTOpbl HA OCHOBE IIEJIBIX KJIETOK.
BuyTtpukierounas pereHepanus kogpepmeHToB. IIpoGiembl auddysum cyberpata B KISTKY M BbIXOJa MNpOAyKTa peakuuu. [loBbleHue
MIPOHUIIAEMOCTH O0OJIOYKH Y MMMOOWIN30BAHHBIX KJIETOK. [IOJMHBIM CHHTE3 IeIeBOro NMpoayKTa MMMOOMIIM30BAaHHBIMHM KJIETKaMHU IPOJYIIEHTOB.
Hcnonp3oBanue A1 MIMMOOWIM3AIMY KIETOK B Hanbosiee MpoJyKTUBHOM (a3ze pocToBoro mukina. Oco6eHHOCTH (PU3NOIOTHH KJIETOK, HAaXOASIINXCS B
suerkax reis. IlepcnekTHBbl HCIOIB30BAHMS «IUTFOC»-BAPUAHTOB IPOAYLEHTOB IOCJIE MPOTOIUIACTUPOBAaHUA M pereHepanuu munenusd. Co3gaHue
OMOKaTaTU3aTOPOB BTOPOTrO TMOKOJIEHUS HAa OCHOBE OJHOBPEMEHHOW HMMOOMIIM3AIMM HPOAYLEHTOB U (EepMEHTOB TpaHc(oOpMaruu MpoayKTa



ouocunTe3a. OObeAMHEHHE B OJHOM OHMOpEaKTope mpolecca OMOCHHTE3a M peakiuuu TpaHncpopManuu. «OTKPBITBIE CUCTEMBI ISl yCIIOKHEHUSD).
buopeakTopsl pa3HbIX TUIIOB.

MonynbHas eauHuna 4. BHyTpukieTouHas peryisnns MeTadoiaus3ma U yrpaBieHue OMOCUHTE30M.

MexaHu3Mbl BHYTPUKIIETOUHOW PEryJIIUU U OMOCHHTE3 LIEIEBBIX OMOTEXHOJIOTMYECKUX MPOAYKTOB. MHIYKIMS M penpeccHsi CHHTe3a (PepMEHTOB.
CocraB onepoHa. MexaHU3Mbl PETyJSLUM ASHCTBHS I'€HOB U MX HCIOJIb30BAHUSA B OMOTEXHOJOIMUYECKUX mpoueccax. MHrubuposanue (pepMeHTOB
OMoCHHTE3a TI0 IPUHIUITY OOpaTHOH CBSI3U (pPETPOUHTHOUpOBaHKE). MexaHu3M peTpOMHrHOUpOBaHus. AjuiocTepuyeckie (pepMeHThl. 3Ha4eHue 3TOro
MEXaHU3Ma B PEryJIALUU KU3HEAEATEIbHOCTH KIETKH M IIyTH IPEOJOJIEHUS OrPaHUYEHUN OMOCHHTE3a LIEJEBBIX MPOLYKTOB Yy CYNEPHpPOLyLIEHTOB.
Co3gaHue MyTaHTOB C HapyIIEHHEM aJUIOCTEPHUYECKOrO HEHTpa y KIHOYEBBIX (EPMEHTOB OMOCHMHTETHYECKHX MyTed. OnTuMu3anus moadopa cpen
(cpenpl C YMEHBIIEHHBIM COAEP)KaHUEM KOHEUYHBIX MPOJYKTOB OMOCHHTETHYECKHUX ITyTel). AMHUHOKUCIOTHBIM KOHTPOJIb MeTabonu3Ma U (QyHKLHUU
ryaHosunTteTpadocharta. Amantanys K MEHSIOIUMCS ycIoBUAM cpeabl 1 MexaHu3M crpororo («STRINGENT») kontpomns. Mexanusm obpa3oBaHus
ryano3unTeTpadocdara (ryano3un-5'-nudocdar-3'-mudocdara). Bausaue ryanosunrerpadocdara Ha SKCIPECCUIO PA3TUYHBIX TeHOB. [103UTUBHBIN U
HeraTuBHbIA KOHTpoJb. Rel A™ u Rel Amrrammbl. BumoBas crieuuuHOCTD CTPYKTYPhI TyaHO3HH(OCHATHBIX PEryIsTOpOoB. BUOCHHTE3 pasiMYHBIX
LIEJIEBBIX OMOTEXHOJOIMUYECKUX IMPOAYKTOB M POJIb CHUCTEMBI peryisiuu Merabonu3ma, oOyciaoBiIeHHON ryaHo3uHTeTrpadocdarom. KarabomuTHast
penpeccust. «lmOKO3HBIN >(PQeKT» W MomaBiIeHHWE CHUHTe3a Kartabonmueckux QepmentoB. TpansuTHas penpeccus. VICkimroueHue HWHIYKTOPA.
KarabonutHoe uHruOupoBanue. MexaHusm katabonutHod penpeccuu. Lluxmuueckuit 3', 5'-anenosunmonopocdar (BAM®D). AneHunaruukiasa.
Bbuonornueckue 3¢pdexrsr TAM®D. MyTaHTbI, yCTOWYNBBIE K KaTaOOJIUTHOM PETPECcCHy, UX UCHOJIb30BAHNE B OMOTEXHOJIOTHH. Perymsius ycBOeHHS
azorcozepxamux coequHeHni. KitoueBble coeiHeHst B OMOCHHTE3€ a30TCOAEPKAIIUX coelMHEeHUH. DepMeHThl CUHTE3a IIyTaMaTa U TIIyTaMHUHA.
[ToHATHE KYMYJISTHBHOTO PETPOMHTHOMPOBAHMA. MyTaHTBI C M3MEHEHHOH peTryJsIiei a30THOrO0 MeTa0oJM3Ma W BO3MOXKHOCTH MHTEHCH(HUKALIUN
OMoCcHHTe3a psijia EPBUYHBIX, BTOPUUHBIX METAa00JUTOB U HEKOTOPBIX (hepMEHTOB. BHYTPUKIETOUHBIM TPaHCIIOPT U CEKpeLst OUOTEXHOIOIMUECKUX
MPOAYKTOB Y MUKPOOPraHu3MoB. CTpyKTypa W BHIOBasi CIENU(UIHOCTH 000JI0UKH. POIIb KIIETOYHOHM CTEHKHM, BHEIIHEH M BHYTPEHHEH MeMOpaHBI.
buocunTte3 momumepoB oOonouku. Jlutudeckue QepmMeHTbl. MeMOpaHHBIE CHUCTEMbI TPAaHCIOPTa MOHOB M HHM3KOMOJIEKYJIIPHBIX METaOOJIHTOB.
Knaccudukanus cucrem Tpancmopra. Perynsmus ux ¢yHKuid. bruoTexHomornyeckne acrieKThl MHTEHCH(HUKAIMYA TPAHCIIOPTa HU3KOMOJIEKYJIISIPHBIX
BEIIECTB B KJIETKY U OCBOOOXAECHUS U3 KIETKU. MeXaHHU3Mbl CEKPELIMH BICOKOMOJIEKYIISIPHBIX OMOTEXHOJIOTHUECKUX NMPOoayKToB. docdopHbIii 0OMeH
U sHeproobecnieueHne. buorexnonornyeckue acnekTsl cekperuu. «CynepnpoayLleHTbD) U MEXaHU3MBbI 3aIIUThI KJIETKH OT 00pa3yeMoro €0 mpoayKTa
B cioydae ero tokcuuHoctu (Suicide). Komnaprmenrtanus. MynbTudepMeHTHBIE KOMITUIEKCh. OOpaTiMas MHAKTUBALUS W PEaKTUBALUS BO BpEMs
BeIOpOCca B cpeay. HempoHuaeMocTh KJIETOYHOW MeMOpaHbI MPOJIYICHTA ISl SK30reHHOTro Suicide. TIpupoaHas HEYyBCTBUTEILHOCTD POIYIICHTA K
00JIBIIIOMY KOJIMYECTBY 00pa3yeMoro UM IeJIeBOro OMOTEXHOIOIMYECKOT0 MPOAYKTa 3a CYET OTCYTCTBHS BHYTPUKIIETOUHBIX MUlIeHel. OOpa3oBaHue
L[EJIEBOr0 MPOAYKTA Ha MO3JHEH CTaAuM poCcTa MPOIYLEHTA C OCJIa0JIEHHEM YyBCTBUTEIBHOCTH KIIETOK K ILieJIeBoMYy NpoaykTy. CoxpaHeHHE CBOMCTB
MPOMBIIIICHHBIX IITAMMOB MHKPOOPIaHM3MOB IPOJIYLIEHTOB JIEKApCTBEHHBIX BemlecTB. [IpoOiembl CTaOMIM3allMM MPOMBIIUIEHHBIX HITAMMOB.
[TprurHBl HECTAOMIBHOCTH CyNepHpoayneHToB. CrocoObl TOJAepKaHusl aKTHBHOCTH. MeEXIyHapoIHbIe W HAIMOHAIBHBIE KOJUICKIIMU KYJIBTYP
MHUKPOOPIaHU3MOB M MX 3HAY€HHE JUI pPa3BUTHs OMOTEXHONOTWU. BaHKM MaHHBIX O MUKPOOPTaHU3MaX, PacTUTENBHBIX M JKUBOTHBIX KIETKaxX U
OTAENBHBIX MITAMMaX MUKPOOPTaHU3MOB.

MonynbpHas eauHuna 5. BUOTeXHOIOrHUeCKHe CUCTEMBI TPOU3BO/ICTRA.



VYcnoBusi, HeoOXOAUMBIE Isd pabOThl OMOOOBEKTOB B OHWOTEXHOJOTHYECKUX CHCTEMax IPOM3BOJICTBA JIEKAPCTBEHHBIX cpencTB. OCHOBHBIC
«BAapHAHTBI» OWOTEXHOJOTUH. bHoTexHONOrMYecKUid mporecc Kak 0a3oBBIM 3Tam, O0ECIEUMBAIONINI CHIpbE MJIS MOJYYECHHUS JIEKapCTBEHHBIX,
IpOoQWIAKTUYECKUX MM JUArHOCTMYECKUX IIpernaparoB. BHOTEXHOJOrMYecKuit mnpolecc Kak IPOMEKYTOUHBIH WIM 3aKIIOYUTEIbHBIA ATal
MPOU3BOJICTBA. bHOTexHOIOrHUECKUil mpolecc, 00ecneunBalonii BCe CTaIUM CO3JaHHUSA JIeUeOHOTo, MPO(UIAKTUYECKOTO U JAUArHOCTUYECKOTO
npemnapara. OO111e 0OCHOBBI 9K30I€HHOM PEryssiiuy NPOoAYKTUBHOCTH Makpo- U MUKpOOOBEKTOB. JKu3HeoOecneueHue MaKkpoOpraHu3MOB (>KHBOTHBIX
Y BBICIIMX PACTEHUI) KaK UCTOYHHMKA OMOMAcChl (pa3IMyYHBIX TKaHei). XKu3zHneobecneuenne MUKPOOPTaHU3MOB KaK UCTOYHHKA OMOMACCHI. 3aluTa OT
KoHTamuHanuu. [IpenorBpaiieHne BbIOpoca B OKpY’Karollyr cpefy. TeXHOreHHas SKOJIOrMyeckas HMIIA JAJs CYLUIECTBOBaHHMS MHUKPOOOBEKTOB B
MOHOKYJIbType. JKu3HeoOecrieueHUEe KylbTyp KJIETOK BBICIIMX PACTEHUH M JKMBOTHBIX. 3aIlMTa OT KOHTAMHMHAIMH. AYKCHUHBIL [IMTOKMHHHBI.
WNHayKTOpsl MUTOTHYECKOTO IUKJIA. [IpoGiieMbl IM30r€HUU U OHKOT'€HOB IIPU KYJIbTUBUPOBAHUU OM000BEKTOB. Obecnedenue 3¢p(heKTuBHON paboThI
01000BEKTOB, UCIIOIB3YEMBIX KaK NMPOMBIIUIEHHBIE Onokaranu3aropsl. Ilogbop peakimonHbix cmeceld. Mmxenepusie pemenus. CodeTanue ycaoBUN
Ui TOJJIepKaHUs JKU3HeoOecredeHuss OMOOOBEeKTa M MAaKCHMaJIbHOTO CHHTE3a LEJIEBOr0 MpOAyKTa Npu Haubojee CI0KHOM BapHaHTE
OMOTEXHOJIOTMYECKOTro Mporecca. HampaBieHHass peryisiusl cOCTaBa IHUTATEIBHOW Cpelbl M BO3ACHCTBHS (U3MYECKUX (AKTOPOB B MpoIecce
¢depmenTauuu. [IpeniecTBeHHUKY 1IE€IEBOTI0 MPOIYKTA U BPEMS X BHECEHUS B CpeLly.

MonynbHas eqununa 6. Ciiaraemble OMOTEXHOJIOTMUYECKOTO MPOIEcca IPOU3BOJICTBA JIEKAPCTBEHHBIX CPE/CTB.

Hepapxuueckass cTpyKTypa OMOTEXHOJOTHYECKOro HpOM3BOJCTBA. llepBast cTyneHb MOCTPOEHMs: MOJACHCTEMBbI THUIIA OMOOOBEKT — OHMOPEAKTOpHI,
O0uomacca — cemaparopbl, SKCTPaKTOPHI U T.I. BTOpas cTymeHb MoCTpoeHus: 00beANHEHHNE MOACUCTEM B (YHKIIMOHAIBHO €IWHYIO Ienb (Y4acToK,
1ex). TexHOJOrnuecKkue OCHOBBI CO3JIaHMs OJIOUHO-MOIYJIbHBIX THIOBBIX pemieHui. TpeTbs CTyneHb NOCTPOEHMS: MOCIEN0BaTEIbHOCTh OJOKOB U
MOJIyJiel (YHKIMOHATBHBIX Y4acTKOB. OTBITHO-TIPOMBIIIJICHHAS YCTaHOBKA, NPEANPHUATHE 3aKOHYCHHOTO IIMKJIA, OCHOBHBIE M BCIIOMOTATEIbHBIC
(oOmenHkeHepHble) nojcucTeMbl. Cxema IOCIeOBaTEIbHO PeaTu3yeMbIX CTaJuil MpPEeBpallleHHs] UCXOIHOTO ChIPbS B JIEKAPCTBEHHOE CPEICTBO.
OnTtumuszanust 6M000BEKTA, MPOLIECCOB U aINapaToB Kak €IUHOrO I€JI0r0 B OMOTEXHOJIOTUYECKOM Ipou3BoCcTBe. [loAroroBuTENbHBIE ONIEpAlluU MIPU
UCMOJIb30BAHUHU B MPOU3BOJICTBE OMOOOBEKTOB MUKPOYPOBHs. MHOr03TamHOCTh MOATOTOBKM MOCeBHOro Martepuana. MHokymnsropel. Kuneruueckue
KpUBbIE POCTa MHUKPOOPTaHM3MOB B 3aKPBIThIX cucTeMax. CBSi3b CKOPOCTH M3MEHEHHs] KOJMYECTBA MUKPOOPTaHM3MOB B 3KCIOHEHIMAJbHOU (hase
pocTa ¢ KOHIIEHTpalMed KIETOK B cucreMe. KOMIUIEKCHBIE M CHUHTETHMYECKHE NUTaTeNbHble cpenbl. VX koMmmoHeHTsl. KoHLEHTpanysi OTAeIbHOro
pacxoyeMoro KOMITOHEHTa MHUTATEIbHOM Cpefbl W CKOPOCTh Pa3MHOKEHHMs OMOOOBEKTa B TEXHOTEHHOM HuIe. YpaBHeHne Mono. Metobl
cTepuiIM3aly nuTarenbHbiXx cpea. Kpurepuit [eitnnopdepa-Xamppu. CoxpaneHne OHOIOrMUECKOW MOTHOLEHHOCTH CpeA NPU MX CTEPUIIU3ALH.
Crepunnzanus GpepMeHTaMOHHOT0 000pyaoBaHus. «Cinadble TOUKW» BHYTPU CTEPHIIN3YEMBIX eMKocTel. [Ipobnembl repmernsanu 000py10BaHUS U
KOMMYHUKaIMil. O4nucTKa M CTepWIM3aLUs TEXHOJIOTMYECKOro Bozayxa. Cxema MOJATOTOBKM IOTOKAa BO3/yXa, IOJaBaeMoro B (epMEeHTaTop.
[IpenBaputenbHas ouuctka. Crepuwnmsyromas ¢uibtpanus. Ilpenen pasmepa mnpomyckaeMmbIX 4YacTULl. OQPQGEKTHBHOCTb pabOThl (PUIBTPOB.
Koadduuuent mpockoka. Kpurepun nogbdopa pepmentepa npu peanusanuu KOHKpeTHbIX menei. Kiaccudukanus 6uocunTes3a 1no TeXHOJIOTHYECKUM
napamerpaMm. IIpuHOUIBI OpraHu3anMy MaTEepUAIBHBIX ITOTOKOB: IEPUOAMYECKUM, ITOJYNEPUOJIUYECKHU, OTHhEMHO-IOJIMBHOM, HEMPEPBIBHBIM.
I'my6unnas ¢epmentauus. MaccooOmen. [loBepxHocTHast ¢epmeHTanus. TpeGoBaHus K (EpMEHTAMOHHOMY IIpOLECCY B 3aBHUCHUMOCTU OT
(U3MOIOrMYeCKOro 3HAYEHHS! 1IeJIEBbIX MPOIYKTOB ISl MPOAYLEHTa — MEepPBUYHbIE META0OJIUThI, BTOPHUUHbIE META0OJUTHI, BHICOKOMOJIEKYIISIPHbIE
BemlecTBa. buomacca kak 1eneBod mpoaykT. TpeOoBaHHs K (EepMEHTAIMOHHOMY MPOLIECCY IMPH HCIOJIB30BAaHUM PEKOMOMHAHTHBIX IITAMMOB,



o0pa3yromux 4y>KepoJHble s OM0o00bEeKTa IeleBble MPOAYKTHl. BblieneHue, KOHIUEHTPUPOBAHUE M OUYMCTKA OMOTEXHOJIOTMYECKUX MPOIYKTOB.
Crnenuduueckue 0cCOOCHHOCTH TmepBbIX craauid. CeauMeHTanms OuoMacchl. YpaBHEHHE CKOpPOCTH ocaxkieHusa. KoarynsHTel. OIOKYISHTHL
LentpudyrupoBanue. Boiaenenue U3 KyJabTypalbHON JKUIKOCTH KJIETOK BBICHIMX PAaCTEHHI, MUKpOOpPraHu3MoB. OTlejeHHne LEeNeBbIX MPOIYKTOB,
IpeBpalleHHbIX B TBepAyto ¢a3zy. CenapupoBanue smynbcuid. @unpTpoBanue. [IpenBapurensHas o6paboTka KyJIbTypalbHOU KUAKOCTH A Oonee
nonHoro pazaeneHust (asz. Kucnornas koarymsius. TemoBas koaryisius. BHeceHue 3ekTponuToB. MeTolbl M3BICUEHUS BHYTPHUKICTOYHBIX
npoayKToB. Pazpylenne Ki1eTouHol CTeHKH OMO00OBEKTOB M 3KCTParupoOBaHKE IeNIeBbIX TPoayKToB. COpOIMOHHAS 1 MOHOOOMEHHAs! XpoMaTorpaQus.
Addunnas xpomarorpadus (MPUMEHHUTETHLHO K BbIACIEHUIO (epmeHToB). MemOpanHas TtexHonorus. Kiaccudukanus MeTomoB MeMOpaHHOTO
pasnenenus. OOHIHOCTH METOAOB OYHUCTKH MPOAYKTOB OHOCHMHTE3a W OPraHMYECKOro CHHTE3a Ha KOHEYHBIX CTagusX HUX NOJIy4deHus (U3
KoHIeHTpaToB). Cymika. CTaHaapTH3a1us JIEKApCTBEHHBIX CPECTB, MOJIy4aeMbIX MeTo/IlaMu OuoTexHonoruu. PacosBka.

MonynbHas eaquauna 7. KoHTposs 1 ynpaBieHne OMOTEXHOJIOTHYECKUMU TPOLIECCAMHU.

OcHoBHbBIE TapaMeTpbl KOHTPOIS U YIpaBJICHHUS OMOTEXHOJOTHYEeCKHMMH Mpoieccamu. OOmue TpeOoBaHUS K METOJAaM M CPEACTBaM KOHTPOJIS.
CoBpeMEeHHOE COCTOSTHHE METOJOB U CPEJCTB aBTOMATHYECKOTO KOHTPOJS B OMOTEXHOJOTHMH. KOHTpOJIb cocTaBa TEXHOJIOTMYECKHX PACTBOPOB U
ra3oB. [lorenunomerpuyeckue meronbl kKoHTpods pH u monHoro cocraBa. [latuuku pH M MOHOCENEKTHUBHBIE ANEKTPOAbl. ['a30uyBCTBUTENbHBIC
anektpoabl. Crepuim3yemble JaTYUKH PACTBOPEHHBIX Ta3oB. KOHTPOIb KOHIEHTpanMU CyOCTpaTOB M OHMOTEXHOJOTUYECKHX MPOAYKTOB.
Turpumerpuueckue meronbl. OnTuueckue mMeroabl. buoxumuueckue (pepMeHTaTUBHBIE) METOIBI KOHTPOJIA. DIIEKTPOJIbI U OMOCEHCOpPHI HA OCHOBE
MMMOOMIIN30BaHHBIX KIIETOK. BpIcOKOA(h(eKTHBHAS >KUIKOCTHAs XpoMartorpadus IMpH pEHIeHWH 3a7ad OHMOTEXHOJIOTHYECKOTO MPOHM3BOJICTBA.
OcHOBHBIE TEOPHUH AaBTOMATHYECKOro perynupoBaHus. CTaTuueckue U JAMHAMUYECKHE XapaKTEPUCTHKU OMOTEXHOJOTMUYECKUX OOBEKTOB.
Knaccugukanus 00beKTOB yrpaBlieHHUs] B 3aBUCHMOCTH OT TUHAMUYECKHX XapaKTepUCTHK. KoMmbroTepu3amusi OHOTEeXHOIOTHYECKOTO IPOU3BO/ICTBA
JIEKapCTBEHHBIX mpernaparoB. Co3gaHUE aBTOMATU3MPOBAHHBIX paboumx MecT. Pa3paboTka aBTOMATU3MPOBAHHBIX CUCTEM YyIpaBieHus. [lakeTsr
MPUKIIAIHBIX TporpaMM. CTPYKTypa UCCIIETOBAaHHIA B OMOTEXHOJIOTHH MUKPOOHOTO cuHTe3a. [IprMeHeHe KOMIIBIOTEpPHON TEXHUKH Ha Pa3HbIX dTarax
MPOU3BOJICTBA M TOJYYEHUS OMOTEXHOJOTHMUYECKUX MPOAYKTOB. IIpMHIMIBI M 3Tambl aHaiM3a JaHHBIX UM MaTeMaTHYeCKOro MOJAEIMPOBAHUS
OMOTEXHOJOTHYECKNX cucTeM. [lmaHMpoBaHWe © ONTUMU3AIMS MHOTO(AKTOPHBIX OJKCIIepUMEHTOB. KuHeTHuyeckwe Monenun OWOCHHTE3a U
O6nokaTanuza. Opranu3anys aBTOMaTU3UPOBAHHBIX OAHKOB JIaHHBIX 110 OMOTEXHOJOTHYECKUM MPOLIECCAM U MPOTYKTAM.

MonynpHas eaquan 8. BHOTEXHOIOTHS 1 TIPOOIEMbI KOJIOTHH B OXPAHBI OKPY KAIOIIEH CPEIBI.

brotexHonorus kak HaykoeMkas («BBICOKas») TEXHOJIOTHS U €€ MPEUMYIECTBAa B SKOJIOTHYECKOM acleKTe Nepes TPaJiullMOHHBIMU TEXHOJOTHSIMHU.
Hanpasnenusi manpHEWIero COBEpUICHCTBOBAHHUS OMOTEXHOJIOTHYECKUX IPOILECCOB MPUMEHUTEIHHO K MpoOJieMaM OXpaHbl OKpPYKAIOMIEH CPEeIIbl.
MasnooTxonHble TeXHOJIOTUU. VTOrM M MepcrneKTUBbl UX BHEAPEHHUS HAa OMOTEXHOJOIMUYECKHX MPOM3BOACTBaX. OCOOEHHOCTH OMOTEXHOIOIMYECKHX
MIPOU3BOJICTB TPUMEHUTENILHO K WX OTX0JaM. PeKOMOWHAHTHBIE TPOMYIEHTHl OHMOJIOTUYECKHA AKTHBHBIX BEIIECTB M MPOOJIEMBI OOBEKTUBHOU
uHpopManuu HaceneHus. OpraHuszalMs KOHTPOJII 3a OXpaHOM OKpyKaromeld cpeasl B YCIOBUSX OHOTEXHOJOTHYECKOTO IPOU3BOJICTBA.
Knaccudukamms orxonoB. COOTHOIIEHHE Pa3IMYHBIX BHUJIOB OTXOM0B. OYHCTKA XKUIKUX OTXOA0B. CXema OYUCTKH. ASPOTEHKH. AKTHUBHBIM WI U
BXOJISIIIIME B HEr0 MHUKpoopraHu3Mmel. Co3jaHue METOJaMU FeHETUYECKON MH)KEHEpUH IITaMMOB MUK POOPTaHU3MOB-AECTPYKTOPOB C MOBBIIIEHHOM
CIIOCOOHOCTBIO K JECTPYKIIMH BEIIECTB, COJCPXKAIMUXCA B IKUIKAX O0TX0aaX. (OCHOBHBIE XapaKTEpUCTHKH IITAMMOB JECTPYKTOpOB. Hx
HEYCTOWYMBOCTH B IPUPOAHBIX yciaoBuAx. CoxpaHeHHe IITaMMOB Ha NMpeanpusatusx. Hopmbl BHeceHHst OMOMAacChl IITAaMMOB NP MMKOBBIX Harpyskax



Ha OYHCTHBIE COOPYKEHUS. YHUUTOKEHUE WM YTUIIM3AIMS TBEPAbIX (MUIETUATbHBIX) 0TX0J0B. bronornueckue, pU3nko-xuMuieckue, TepMUIECKIE
METOJIbI 00E3BPEIKUBAHUS MHUIICTHAIBHBIX OTXOMOB. YTHIIU3AIlMs MUIEIHATBHBIX OTXOJOB B CTPOHMTEIHHOW MPOMBIIIICHHOCTH. Mcmonp3oBaHue
OTIIETBHBIX (DpaKIMii MHIICIUATBLHBIX OTXOJOB B KadecTBe neHoracutene u ap. Enunas cuctema GLP, GCP u GMP mnpu npeaxkinHUYeCKOM,
KIIMHUYECKOM HCIIBITAHUH JIGKAPCTBEHHBIX CPEICTB U MX mpomsBojcTBe. OcobenHoctu TpedboBannii GMP k OHOTEXHOIOTHYECKOMY MPOHU3BOJICTBY.
TpeboBanust K ycIOBHSIM XpaHEHUS ChIPbs /Ui KOMIUIEKCHBIX muTaTenbHbiX cpea. Kapantun. IIpaBuna GMP npumeHUTENnbHO K NMPOU3BOACTBY [-
JAKTaMHBIX aHTUOMOTUKOB. [IpHUMHBI MPOBEICHUS BAIMIAINH TIPU 3aMEHE I TAMMOB-TIPOIYIICHTOB U H3MEHEHUH COCTABOB (DEPMEHTAIIMOHHBIX CPE/I.
Bxman OuorexHosorud B penieHHe OOLIMX HKOJIOTMYECKUX IMpoOieM. 3aMeHa TPadUIMOHHBIX Mpou3BOoACTB. CoxXpaHEeHHE MPUPOTHBIX PECYpPCOB
HMCTOYHUKOB OHMOJIOTHMYECKOTO ChIphsi. Pa3paboTka HOBBIX BBICOKOCHEIU(MUYHBIX METOJOB aHamu3a. buoceHcopsl. [lepcrekTuBbl TOMyUYEHUS,
MOAU(UKAIIMK U KCIIOJIb30BAHUSA B OOJIACTH OXpaHbl OKpY’Karolleil cpeabl (epoMOHOB, KapOMOHOB, aJUIOMOHOB KaK MPUPOTHBIX CHUTHAJIBHBIX U
KOMMYHHKATHBHBIX MOJICKYJI B HQJIOPTaHU3MEHHBIX CUCTEMaX.

MonynbHas equauina 9. buoMeguIIMHCKUE TEXHOJIOTHH.

OcHOBHBIE TIOHSTHS «OMOMEIUITMHCKUE TEXHOJIOTUW». PellleHne KapAWHAIBHBIX MPOOJIEeM METUIIMHBI HA OCHOBE JOCTIIKEHUN OHMOTEXHOJIOTHH.
MesxnyHapoaHbiii poekT «['eHoM uenoBeka» W ero Leiau. ITUYecKhe MpoOsieMbl. AHTHCMBICIOBbIE HYKJIEUHOBBIE KUCIOTHI, MENTUIHBIE (aKTOPBI
pocTa TKaHe#l U Apyrue OMOJIOTHMUECKHE MPOAYKTHl HOBBIX IMOKOJECHUN — MOJICKYJISIPHBIE MEXaHU3Mbl X OMOJIOTMYECKOW aKTUBHOCTU U MEPCIEKTUBBI
MpakTU4eckoro mnpumeHeHus. Koppekiusi HacineACcTBEHHBIX Ooie3Heil Ha ypoBHE TeHoTuna (reHoTepamnusi) u ¢eHotumna. buonporesupoBaHue.
Permponykiust tkanew. Tpancrutantanus TkaHed u opraHoB. llommepxkanwe romeoctaza. ['emocopOmus. [uamms. OxkcureHarus. [lepcrieKTHBBI
UCIOJIb30BaHUsI TOPMOHOB, MPOAYLHUPYEMBIX BHE SHIOKPHUHHON cucTeMbl. COCTOSHUE W HaIpaBlICHUE Pa3BUTHUA OUOTEXHOJIOTUU JIEKAPCTBEHHBIX
($hopM — TpaIUIIUOHHBIX U MHHOBAITMOHHBIX.

Mopyns Il. YactHast GMOTEXHOJIOTHS

MonynsHas eauauna 10. buorexHosorust 6€1K0BbIX JIEKAPCTBEHHBIX BEIIECTB.

buoTtexHonorust GeNKOBBIX JIEKAPCTBEHHBIX BelleCTB. PekoMOMHaHTHBIE O€NKH, MPUHAIEKAIINE K PAa3IMYHBIM IrpyInaM (pU3NOJOTHYECKH aKTHBHBIX
BemecTB. MucynuH. Mcrounuku mnosnydeHus. BupoBas cneuuduuHocts. MmmyHorenHele mnpumecu. IlepcrneKTHBBI MMILIAHTAllMM  KIJIETOK,
MPOAYLHPYIOMNX UHCYINH. PexoMOnHaHTHBINA HHCYIUH YyenoBeka. KoHcTpynpoBaHnue mia3mMul. BeiOop mramma MukpoopranusmMa. Beibop nuaepHoit
M0CJIe/I0BATEIbHOCTH AMUHOKUCIIOT. OTIIEIUIEHUE JTUIEPHBIX NOCIe10BaTeNbHOCTEH. MeTOo/bl BBIJICIEHUS] M OUMCTKH MOIyNpoayKToB. COOpKa Lemne.
KoHnTponb 3a mpaBuiibHBIM 00pa3oBaHUEM IUCYIb(UIHBIX cBsi3el. DepMEHTATUBHBIN T'MIPOJIN3 MPOUHCYINHA. AJNBTEPHATUBHBIN MYTh MOTYYEHUS
PEKOMOMHAHTHOI'O MHCYJMHA; cHHTe3 A- U B-memeil B pa3HbIX KyJbTypax MHKpPOOHBIX KieToK. [IpoGiiema 0cBOOOXIEHHMS pPEeKOMOMHAHTHOTO
MHCYJIMHA OT HHJIOTOKCMHOB MHMKPOOPTaHM3MOB MPOJYLIEHTOB. buoTexHOMOrnyeckoe mponu3BOACTBO PEKOMOMHAHTHOTO MHCYJIHMHA. DKOHOMHYECKHE
acriektbl. Co3gaHue peKOMOMHAHTHBIX OEJIKOB «BTOPOTO TOKOJEHUS» Ha mpuMmepe uHcynuHa. Murtepdeponsl. Kmaccuduxamms. ao-, B-, v-
WNnrtepdeponsl. HMuTepdepoHbl npu BHPYCHBIX M OHKOJIOTMUYECKHMX 3a0oyieBaHusx. Bupocnenuduunocts uHTEphepoHoB. OrpaHHuEHHBIE
BO3MOYKHOCTH TOJIyYEHHsS 0O- U Y-HHTepPEpOHOB M3 JeHkouuToB M T-nmumdouuntos. Jlumdodnactouausii uateppepon. Meronasl nomyuyeHus f-
uHTeppepoHa MNpu KyJIbTHUBUpOBaHUHU (ubpobdrnactoB. Mumykropel uHTepdepoHoB. Mx mnpupoma. Mexanusm uHaykiuu. llpombinuieHHOe
MIPOU3BOJICTBO HMHTEP(PEPOHOB HAa OCHOBE IMPHUPOJHBIX HCTOYHUKOB. CHHTE3 pa3HBIX KIAacCOB MHTEp(epoHa UeNOBEKAa B TI'CHETUYECKU



CKOHCTPYMPOBAHHBIX KJIETKaX MHKPOOPIaHU3MOB. DKCIIpECCUsl T€HOB, BCTPOEHHBIX B IUIa3Muay. Bapuaumum B KOHpOpMalMM CHHTE3UPYEMBIX B
KJIETKaX MHUKPOOPTaHHW3MOB MOJIEKYJ MHTEP(EPOHOB 3a CUET HEYMOPSAOUYEHHOTO 3aMbIKaHUS AUCYIbGUAHBIX cBs3el. [Ipobnembl cTaHmapTU3aIum.
ITpon3BoaCTBO PEKOMOMHAHTHBIX 00pa3lOB MHTEpPEpOHA M NOJUTHUKA PA3HbIX (UPM Ha MEXAyHApOIHOM pblHKE. MHTepielikuHbl. MexaHu3Mm
OuosIorn4eckoii akTuBHOCTH. [lepCeKTHBBI MPaKTHUECKOT0 MpUMEHEeHHA. MUKPOOHOIOrHYECKH CHHTE3 MHTEpICHKUHOB. [loyuenne npoayIieHToB
METOAAMHU TI'€HETHYECKON HMH»keHepuH. [lepcreKkTHBbl OMOTEXHOJOIMUECKOro Mpou3BOAcTBA. ['OpMOH pocTa uyenoBeka. MexaHu3M OMOJIOTHYECKOM
AKTUBHOCTH M TEPCIICKTUBBI IPUMEHEHHUS B MEAUIIMHCKON MpakTuke. Mukpoouonsornueckuit cunre3. KoncrpynpoBanue npoayueHntoB. [lentuaabie
¢bakTopsl pocta U ux peuentopsl. Crnenuduueckoe crumyiaupoBanue cunresa JHK u npommudepannn. @axtop pocra HEpBOB. DnuaepMaibHbIN
¢daktop pocra. Tpancopmupyromme ¢aktopsl pocra (a- u B-TOP). Uncynumnomomobuslie ¢axtopsr pocta (MDP-1, UDP-I1). benkossie
TpaHcMeMOpaHHbIe perenTopsl GpakTopoB pocra. Kackaa BHYTPUKIIETOYHBIX IPOLIECCOB OT NOBEPXHOCTHU KIIETKH K s/py. TepaneBTHueckoe 3HaYEHUe
MeNTUAHBIX (aKkTOpoB pocTa. [IpomblnuieHHOE TPOU3BOACTBO (pakTOpoB pocTa. Mcmonp3oBanue TexHomorun pexkomobunantHou JIHK mns co3manus
OpOAYyLHpYIOIUX HUX OM000beKkTOB. IIpon3BoacTBO (epMeHTHBIX mnpenaparoB. PepMeHTbI, HCIOJIb3yeMble KaK JICKapCTBEHHbIE CPEJCTBA.
[TpoTeonurnueckne pepMeHTH. AMUIOIUTUYECKHE, JTUIIOIUTHUECKUE GepMeHThl. L-acaparunasa. [IpobiemMsl cTaHIapTH3AUH 1IEJIEBBIX TPOAYKTOB.
depMeHTHBIE ITpenaparhl Kak OMOKATaIU3aToOphl B (hapMalieBTUYECKON MPOMBIIIIEHHOCTH. PepMeHTh! TpaHChOopMaluy -1aKTaMHBIX aHTUOMOTHKOB.
®depMeHTHBIE IIPEnapaThl, UCIOIb3yEMbIE B TEHETUUECKON NHKEHEPUU (PECTPUKTA3bL, JIUTa3bl, 1p.).

MonynbHas eaununa 11. buotexHosiorus aMMHOKHUCIIOT.

Muxkpobuonornueckuii cunres. Ilpomynentsl. IlpemmyrnecTBa MHUKpPOOHOIIOTHYECKOTO CHHTE3a TEpen APYruMH criocodbamMu moiydenus. OOmme
IPUHIUIBI KOHCTPYUPOBAHUS ITAMMOB MHUKPOOPTraHU3MOB-IIPOAYLIEHTOB AMUHOKHCIIOT KaK MEePBUYHBIX MeTab0snTOB. OCHOBHBIE IIyTU PETYJISLUN
OMocHHTe3a M ero MHTeHCU(HUKAIMH. MexaHu3Mbl OMOCHHTE3a TIIyTaMHHOBOW KHCIOTHI, JTU3WHA, TPEOHWHA. KOHKpEeTHBIE MOIXOABI K PEerysiuu
Kaxaoro mnpouecca. [lonydyeHne aMHHOKHUCIOT € IOMOIIBIO HMMMOOWIIM30BAaHHBIX KIETOK M (epMEeHTOB. XHMMHUKO-3H3MMATHYECKUH CHHTE3
aMUHOKHCIIOT. [losydueHne onTuyeckux n30MepoB aMUHOKHUCIIOT IYTEM HCIIOIb30BaHUS alliiia3 MUKPOOPTaHU3MOB.

MonynbHas eauHuna 12. buotexHosioruss BATAMUHOB U KOEPMEHTOB.

buonoruueckas ponb BUTaMUHOB. TpaaMIIMOHHBIE METOJABI IOJY4YEeHHs (BBIACJIECHUS W3 MPUPOJHBIX MCTOUYHHUKOB, XUMHUYECKHI CHHTE3).
Mukpo6Huosorn4eckuii CMHTE3 BHUTAMMHOB W KOHCTPYMPOBAHHE LITAMMOB-TIPOJYLIEHTOB METOJIaMH T€HeTHYeCKOoW HHkeHepuu. Burtammuu B:
(pubodnaBun). OcHOBHBIE MPOAYyLEHTh. CxeMa OMOCHMHTE3a U IMYTH MHTEHCU(UKAIUKU mpolecca. MUKpOOPraHU3Mbl MPOKAPHUOTHI — MPOIYLIEHTHI
BuTaMMHa Bi2 (mponmoHoBOKucible GakTepuu u 1p.). Cxema OmocuHTe3a. Perymsuus OumocuHTe’a. MUKpOOHOIOTMYECKUN CHHTE3 MAaHTOTEHOBOM
kucnoThl (BuTamuHa PP). buorexHomornyeckoe mponsBoJICTBO aCKOPOMHOBOM KuCIOTH! (BuTamuHa C). MUKpOOpraHu3MbI-pOAYyLEHTHI. Pa3znuuHble
CXeMbl OMOCHHTE3a B MPOMBIIIJICHHBIX YCIOBUAX. XUMUYECKUN CHHTE3 aCKOPOMHOBOW KUCIIOTHI U CTaaANus OMOKOHBEPCUU B MIPOU3BO/ICTBE BUTAMHHA
C. Oprocrepun u Butamunsl rpynmnsl D. IlpoayuenTs! u cxema 6uocunTe3a sprocrepuna. Cpenpl U MyTH MHTeHcUuKanuu ouocuntesa. [lonyuenue
ButamuHa D u3 sprocrepuna. Kapotunounsl, ux xnaccuduxanms. Cxema OuocunTesa. Cpenpl A7l MUKPOOPTaHU3MOB-TIPOAYLIEHTOB U PEryJIsIUs
onocuHTe3a. CTUMYISATOPHI KapoTHHOOOpa3oBanus. f-Kaporun. OOpa3zoBanue u3 f-kapTHHA BUTaMuHA A. YOuXuHOHBI (KodepmeHTs Q). McToununk
nonyyeHus. HTeHcudukanus 6MocuHTesa.

MonynpHast equaua 13. BHOTEXHOIOTHS CTEPOUIHBIX TOPMOHOB.



TpaguionHble UCTOYHUKM TOJMYYEHHsS] CTEpPOMAHBIX TopMOHOB. [IpoOiembl TpaHchopMmanuu CTEpOUIHBIX CTPYKTyp. IlpenmyiiectBa
OouoTtpancopmanuu 1mepes XUMHUYECKOW TpaHchopmarmend. IlITaMMbl MUKpPOOpPraHM3MOB, 00JanaroONMIMe CIOCOOHOCTBIO K TpaHCHOpPMALUU
(OuokonBepcun) cteponioB. KoHKpeTHble peakuuu OUOKOHBEpCHUU CTepouaoB. Iloaxonpl K pelmeHut0 MpoOsieMbl CEeNEeKTHBHOCTH IMPOIECCOB
O6unoxoHBepcHH. MUKPOOHOJIOTHUECKUI CHHTE3 THAPOKOPTU30HA, TIOTYUYESHHE U3 HErO IMyTeM OMOKOHBEPCHH MPEIHU30JI0HA.

Monynbnas equauna 14. KynbTypbl paCTUTENBHBIX KJIETOK U MOJIyY€HHE Ha UX OCHOBE JIGKAPCTBEHHBIX BEILIECTB.

Pa3zpaboTka MeETONOB KyJIbTUBUPOBAHHMS PACTUTEIBHBIX TKAaHEH M HM30JMPOBAHHBIX KIETOK KakK JOCTIKEHHE OWOTEXHOJIOTMYECKOH HayKH.
buoTtexHonornueckoe Mpou3BOJICTBO U OTPAHUYCHHOCTh MU Majiasi TIOCTYITHOCTD Psijia BUJIOB PACTUTENIBHOTO ChIPbsSI KAK UCTOYHHUKA JIEKApPCTBEHHBIX
BemiecTB. [IoHATHE TOTUMOTEHTHOCTH PACTUTENBHBIX KIeTOK. KammycHble U cycrieH3nOHHbIE KyIbTypbl. OCOOEHHOCTH POCTa PACTHTEIBHBIX KIETOK B
KynbTypax. Cpezpl. @uroropmonsl. [Ipobiembl crepuibHOoCcTH. OCOOEHHOCTH MEeTabO0IM3Ma PACTUTENILHBIX KJIETOK B YCIOBHUSX IN Vitro. buopeaktopsi.
[TpuMeHeHne pacTUTENBHBIX KIETOK JJIs TpaHC(POPMALIUH JIEKAPCTBEHHBIX BeecTB. [loyuenne nurokcuna. IMMoOMIn3anust paCTUTEIbHBIX KIETOK.
Metoasl ummobOunu3anuu. [IpoGneMbl 3KCKpenuu IeeBOro MpOAYKTa W3 HMMMOOWIM30BAHHBIX KIIETOK. METONbl KOHTPOJNS U HUACHTU(DUKAINH
(uuTodU3MONIOTHYECKHE, XUMHUYECKHE, OMOXMMHUYECKHEe, OHOJOTHYecKHue) OMoMacchl W IPErnapaTroB, IMOJNYYEHHBIX METOJOM  KIIETOYHOMN
ouoTtexHonoruu. JlekapcTBeHHbIE MpenapaThl, MOTyYyaeMble U3 KyJIbTYyp KIETOK >KEHBIICHS, POJUOIBI PO30BOM, BOPOOECIHIKA, CTEBUU, HATIEPCTIHKH,
Tabaka u Jip.

MonynbHas equauna 15. AHTHOUOTHKY Kak OMOTEXHOJIOTHYECKHUE MPOTYKTHI.

MeTobl CKpHHUHTA MPOIYLIEHTOB. bronornyeckas poiib aHTHOMOTHKOB KaK BTOPHYHBIX MeTabomuTOB. [Iponcxoxaenrne aHTHOMOTHKOB U SBOJIIOLIU S
ux QyHkumii. Bo3MOXXHOCTh CKPUHUHTA HU3KOMOJIEKYJISAPHBIX OUOPETYISATOPOB IpU OTOOpE MO aHTUOMOTHYECKOW (QYHKIUU (MMMYHOJIEIIPECCAHTOB,
WHTUOUTOPOB (PEPMEHTOB KHBOTHOT'O TPOHMCXOXKIEHHUS W Jp.). [IpUUMHBI MO3MHETO0 HAKOIUICHHWS AaHTUOMOTHKOB B (PEPMEHTALMOHHOW Cpene Mo
CpPaBHEHUIO C HakoIUleHHeM Ouomacchl. buocuHTe3 aHTHOMOTHKOB. MynbTudepmeHTHbIe KOMIUIEKCH. (COOpKa YIJIEpOJHOrO CKeJeTa MOJEKYI
aHTHOMOTHKOB, MIPUHAUISKAIIMX K B-TaKkTamaM, aMUHOIJIMKO3U1aM, TeTpallMKIMHAM, MakpoiauaaM. Poib GpeHnIykcycHOM KUCIOThI TP OMOCHHTE3€
neHuIpuInHa. @aktop A U OMocuHTe3 cTpenToMunuHa. [IyT co3nanHusi BRICOKOAKTHUBHBIX MPOAYIIEHTOB aHTHOMOTHKOB. MeXaHU3MBI 3allUThHI OT
COOCTBEHHBIX aHTUOMOTUKOB Y UX «CYMEPIPOIYIIEHTOB. [lnecHeBbie TpUOBI — TIPOAYIIEHTHI aHTHOMOTUKOB. OCOOCHHOCTH CTPOCHUS KIETKU U ITUKJIA
pa3zButusg npu ¢GepMeHTauu. AKTHHOMHUIETHl — MPOAYLEHThl aHTHOUOTHKOB. CTpoeHHE KIETKH. AHTUOMOTHUKU, OO0pa3yeMble aKTHHOMHIIETAMHU.
Baktepun (sybakTepuu) — MPOAYHEHTH aHTUOMOTHKOB. CTpoeHHME KIETKH. AHTHOMOTHKH, oOpasyembie OakTepusiMmu. [lomycuHTeTHUYECKHE
aHTHOUOTHKU. BHOCHHTE3 M OpPraHMYeCKHil CHHTE3 B CO3/IaHUU HOBBIX AaHTHUOMOTHUKOB. MeXaHU3MBbI PE3UCTEHTHOCTU OaKTepuil K aHTHUOMOTHKAM.
XpOoMOCOMHas U MJIa3MHUIHAs PE3UCTEHTHOCTh. TpaHcno3oHbl. Llenenanpasnennas 6uorpancopmalus 1 XuMuueckas TpaHcopManus -1aKTaMHbIX
cTpykTyp. HoBble mokoneHus 1ehaiocnopruHOB, NEHUIMIIINHOB, 3(pQEeKTUBHBIE B OTHOLICHHH PE3UCTEHTHBIX MHKpoopraHuzMoB. KapOameHemsl.
Mounobaktambl. KomMOMHMpOBaHHBIE NpenapaTbl: aMOKCHKJIAaB, YHa3MH. MeXaHM3Mbl PE3UCTEHTHOCTM K aMHUHOTJIMKO3WIHBIM aHTHOMOTHKaM.
[lenenanpasienHas TpanchopMallis aMUHOTIIMKO3UI0B. AMUKAIIMH KaK MOJYCUHTETHUECKUN aHaJIoT MPUPOAHOTO aHTUONOTHKA OyTHpo3uHa. HoBbie
MOJIyCUHTETUYECKUE MAaKpOJIMJbl W a3alujbl — aHaJIOTM SPUTPOMHIIMHA, 3(PQPEKTUBHbIE B OTHOIIEHWU BHYTPHUKIETOYHO JIOKATM30BAHHBIX
B0o30ynuTenei nndexmuii. [IpupogHbie HCTOYHUKY T€HOB PE3UCTEHTHOCTH K aHTHOHOTHKaM. OpraHu3alliOHHbIE MEPONPUITHS KaK MyTh OrpaHUYEHUS
pacnpocTpaHEeHUS TE€HOB aHTHOMOTHKOpe3UCTEeHTHOCTH. IIpoTuBoomyxosieBble aHTUOMOTHKH. MexaHusm  jedcTBus. DepMeHTaTHBHAs
BHYTPUKIIETOUHAS aKTUBAIlMs HEKOTOPBIX TMPOTHBOOMYXOJEBbIX AHTHOMOTHKOB. MeXaHW3Mbl PE3UCTEHTHOCTH OIYyXOJIEBBIX KIETOK K



MPOTUBOOIYXOJIEBBIM  mpenapataMm. P-170  raukonmpoTeMH W IUIEHOTpOINHAas  PEe3UCTEHTHOCTh. [lyTW  mpeoposieHust  TJICHOTPOITHOM
AHTUOMOTHUKOPE3UCTEHTHOCTH. VIMMYyHOCYTIpecCOpbl — MHIHOUTOPHI CUTHAIBHOM TpaHCIyKIMU. MHOXECTBEHHOCTh MEXaHU3MOB, 00€CIICUHBAIOIIIX
pacro3HaBaHME KJIETKOH BHEIIHUX BO3AECHCTBUM M KacKaJl OTBETHBIX peakuuil Ha HuX. L{ukiocrnopud A — MHTUOUTOP HUMMYHHOT'O OTBETa Ha YpOBHE
KanpuuiHepyuHa. IlpuMeHnenue B TpaHciuiaHtosiornd. HoBbele MMMyHOCyNpeccopbsl NPUPOAHOIO IpoucxoxiaeHus (panamunud, FK 506 u np.).
IlepcnekTHBBI IPUMEHEHUS B TPAHCIIJIAHTOJIOTUH, IIPU JICYEHUH Ay TOUMMYHHBIX M OHKOJIOTHUECKUX 3a00J1€BaHUH.

MonynpHas eauauna 16. UMMyHOOHMOTEXHOIOTHS KaK OMH U3 Pa3/IeIoB OMOTEXHOJIOTHH.

OCHOBHBIE COCTAaBJIAIOLIME MU MyTH (QYHKIHMOHUPOBAHUS HMMYHHOHW cHUCTeMbl. VIMMYHOMOAYNIMPYIOLIME areHTbl: HMMMYHOCTUMYJSATOPBl U
MMMYHOCYTIPECCOpbl (MMMYHOJICTIPECCAHThI). YCHJIGHHE KMMYHHOTO OTBE€Ta C TIOMOIIBI0 HMMMYHOOHMONpenapaToB. BakiuHbel Ha OCHOBE
PEKOMOMHAHTHBIX MPOTEKTUBHBIX AHTUI€HOB MJIM JKUBBIX T'MOPUAHBIX HOcUTeNeH. AHTUCBIBOPOTKM K HMH(EKLHMOHHBIM areHTaM M MHUKpPOOHBIM
TOKCHMHaM. TexHolornyeckas cxema IMPOU3BOJACTBA BaKUMH M ChIBOPOTOK. Hecnmemmduueckoe ycuieHne MMMYHHOTO OTBeTa. PekoMOWHaHTHBIE
UHTEpJIeHKUHBI, HHTEepPEepoHbl U Jp. MexaHu3Mbl OHMOJOTMYECKOW aKTUBHOCTH. Tumuyeckue ¢akTopbl. TpaHCIUIaHTalMsl KOCTHOTO MO3ra.
[TonaBneHne MUMMYHHOTO OTBETa C IOMOLIbI0 KMMYyHOOHOIIpenapaToB. PekomOMHaHTHBIE aHTUTEeHBI. |JE — cBsI3yromIe MOIEKYJIbl U CO3JaHHbIE HA UX
OCHOBE TeJOporeHbl. VIMMYHOTOKCHHBI. AHTUUMAMOTUIIMYECKME aHTHTENa B KadyecTBe MMIUEHM Juig aytoaHturen. Crenuduueckas
m1a3MonMMyHocopOuusa. Hecneunduueckoe mopaBieHHe MMMYHHOrO OTBEeTa. MOHOKJIOHANbHBIE aHTHUTENA NMPOTUB LUTOKMHOB. Hecnenuduunas
remMocopOIus 1 UMMyHoIIa3Modopes. Meauaropsl IMMYHOJIOIHYECKHX ITporeccoB. X GpyHKIMOHaNbHAsA COBOKYNHOCTh. ObecnieueHre roMeocTasa.
Texnonorus pexomOunantHoi JIHK u nomyudeHue mennaTtopoB MMMYHOJOTMYECKUX IpoueccoB. [Ipon3BOACTBO MOHOKJIOHANbHBIX AHTUTEN U
HCIOJIb30BAHUE COMATUYECKUX TMOPHIOB KUBOTHBIX KJIETOK. MeXxaHU3Mbl MMMYHHOTO OTBETAa Ha KOHKPETHBI aHTUTeH. PasHOOOpa3ne aHTUIeHHBIX
J€TEPMUHAHTOB. [’ €TepOreHHOCTh (IOJMKIOHAIBLHOCTD) ChIBOPOTKU. [IpenmyniecTBa mpu UCHOJIb30BaHUN MOHOKJIOHAJIBHBIX aHTUTEN. KIIOHBI KII€TOK
3JI0KauYeCTBEHHBIX HOBOOOpazoBaHui. CnusHUE ¢ KIeTKamM, oOpasyromumu aHtutena. ['mbpunomsl. KpuokoncepBupoBanue. banku ruGpuiom.
TexHonorust MpoOU3BOJACTBA MOHOKJIOHAIBbHBIX aHTUTEN. OONacTh NpPUMEHEHUS MOHOKJIOHANBHBIX aHTUTEN. MeToJbl aHanu3a, OCHOBAaHHBIE Ha
MCIOJIb30BAHUU MOHOKJIOHAJIBHBIX (B OT/AENbHBIX CIy4asx MOJUKIOHAIBHBIX) aHTHTEN. IMMyHODepmenTHbI aHamu3 (MDA). Meron tBeprodasHoro
uMMyHOo(depMeHTHOro aHanusa. PagmonmmyHHbli ananu3 (PUA). IlpeumymiectBa nepel TpaJulIMOHHBIMM METOJAMU IPHU ONPEICICHUM MajbIX
KOHIIGHTPALMi TECTUPYEMBIX BELIECTB M HAJIMYUHU B MPoOax mpuMmeceld ¢ OIM3KOW CTPYKTYpod M CXOAHOH Ouonormueckoil aktuBHocThio. JJHK- 1
PHK-30u1b1 kak anmprepHatuBa M®A u PUA npu ckpuHHMHre HpOAYLEHTOB OMOJOIMYECKHM AKTHUBHBIX BeUIeCTB (OOHapy>K€HHE T'€HOB BMECTO
MIPOAYKTOB HKCIPECCHH T€HOB). MOHOKIIOHANbHbBIE aHTUTENA B MEUIIMHCKOM AUarHocTHke. TecTupoBaHHe TOPMOHOB, aHTUOMOTHKOB, aJJIEPIeHOB U
T.4. JlekapcTBeHHBbII MOHMTOPUHI. PaHHSS JAMAarHoCcTMKAa OHKOJIOrMYeckuxX 3abosneBaHuil. Kommepueckue nuarHoctudeckue HaOOpbl Ha
MEXYHApOJAHOM phIHKE. MOHOKJIOHAIbHbBIE aHTUTENA B Tepanuu U npoduiaakTuke. [lepcnekTHBbI BBICOKOCTEM(PUUHBIX BAKIIMH, MIMMYHOTOKCHHOB.
BxiroueHre MOHOKJIOHAJIBHBIX aHTUTEN B 00OJIOUKY JIMIIOCOM U TMOBBILIEHHE HANpPaBICHHOCTH TPAHCIIOPTA JIEKAPCTBEHHBIX CPEACTB. THUIMpOBaHUE
MoJyIeXalux nepecaake Tkanei. O0s13aTeIbHOE TECTUPOBAHKE MPEMApaTOB MOHOKIOHAIBHBIX aHTUTEINl HA OTCYTCTBUE OHKOT€HOB. MOHOKJIOHAIbHBIE
aHTHUTeNa Kak crenupuyeckre cCopOeHThI IPH BbIACIEHUN U OYUCTKE OMOTEXHOJIOTUYECKUX MPOTYKTOB.

MonynbHas eaununa 17. Hopmodopsl (mpoOHOTHKH, MUKPOOHMOTHKH, 3YOMOTHUKH) — IpenapaTthl Ha OCHOBE JKUBBIX KYJIBTYP MHKPOOPTaHHU3MOB-
CUMOHMOHTOB.



OO6mwme mpoOaeMbl MHUKPOAIKOJIOTHH uenoBeka. [lonsTue cumOuosa. PasHele Buabl cumOuo3a. PesupeHTHas MHKpoduiopa KeITyJ0YHO-KHUIIIEUHOTO
tpakta. [lpuumnsl nucbakrepuo3a. Hopmodmopsr B Ooprbe ¢ amcOakreprozoMm. budumodakrepun, MOIOYHOKHCIBIE OakTepUH, HEMATOTCHHBIC
[ITaMMBbl KHIICYHOW TAJIOUKHU, 00pa3yromiell 0akKTepUOIIMHBI KaK OCHOBAa HOPMO(DIOPOB. MeXaHNU3M aHTarOHUCTHYECKOTO BO3/ICHCTBHUS HA THHJIOCTHBIC
6akrepun. [lomyuenune roroBbix GopM HOpMOQIIOpOB. MOHOIpenapaTsl U MpernapaTrbl Ha OCHOBE CMEIIAHHBIX KYJIbTYp. JlekapcTBeHHbIE (OPMBI
ouduymMOaKTeprHa, KOJIMOAKTEpHUHA, JaKTOOAKTepHHA.

AHHOTALIUS PABOYEM ITPOT'PAMMBI JUCHUIIIUHBI «<KYJIbTYPOJIOI' US»
ConeprxaHue TUCIHUILIAHBI

MOI[y.]'Ib 1. Ky.]'IbTypOJ'IOl"I/IH KaK HaykKa. Pa3zButue KYJIbTYPbI B APCBHOCTU U CPECIHCBCKOBLC

MonynbHas equanna 1. Beenenne. KynbTypa u KyJIbTypoJIOTHs.
KynbpTyponoruss xak Hayka: KOHLENLUHU, OOBEKT, IpeIMeT, MeTonbl, 3agaud. Kareropuu KyibTyposioruu. KynbTyposjorumueckue Teopuu

H.lanunesckoro u K.JleontheBa. Konuemnuus «iokanpHbix KynsTyp» O.llnenrnepa u A.Jlx. ToitnOu. Mcropuocodekas teopus K.Scmepca.
Konuenuus KyIsTyphl Kak urpsl M. Xeiisunrn. Teopus cynmepcuctem I1.A.Copokuna. ColnMoKy/IbTypHas nuHamMuka M.BeGepa. DTHOreHermueckas
teopus JI.H.I'ymunesa. IHTepnperanus KyapTypsl B icuxoananuse 3.Ppeina. « AHanurnueckas ncuxonorus» K.I'.FOHra u apxeTunsl KOJIJIEKTUBHOTO
Oecco3HarenbHOro. MHTepnperanus KyJdbTypbl B CTPYKTypaJUCTCKOM —aHTpomnosorudeckol konuenuumu K.JleBu—Crpoca. EBpasuiickas
KyJIbTYPOJIOTHYECKasi KOHLENIUA. AKTyaJIbHOCTb KYJIbTYPOJIOTHH.

OcHOBHbBIE TIOJXOJBI K OINpPENEICHUIO MOHATUS «KyJIbTypa». KynpTypa u nusBuwimsanus. KynsTypa u npupona. MexaHusM B3auMMOJIECHCTBUS
KyJbTypbl U oOuiecTBa. [lonutrnueckas u npaBoBas KyiabTypa. Penurus u kyneTypa. [lcuxonorus u kyiabTypa obmenus. [Ipodeccuonanshas KyapTypa
(ma mpumepe npodeccun Bpaua). Bzaumocs3p oOsactell KyiabTypbl. [IoHATHS «KyJIbTypHBIM apxetumn», «apredakr». CoBpeMEHHbIE MOAXOJbI B
THUIIOJIOTUHU KYJIbTYpbl. Buabl, cTpykTypa, pyHKINN KynbTyphl. JluHaMUKa XyA0KECTBEHHON KyJIbTYpBHI.

MonynbHas eauauna 2. KynbTypa nepBoObITHOH 3110X4 U [[peBHEro mupa.

AHTponorese3 U OCOOCHHOCTH KYJbTYpbl NMEpBOOBITHON »moxu. [lepBoObITHAs KyJnbTypa Kak MCTOPHUYECKH MEPBBIM THMN TPaaULMOHHOM
KynbTypsl. [lepuonuzanus. CHHKpeTHUECKUi XapakTep KyJIbTypbl. | oMOreHHOCTh. MaTepuanbHble OCHOBBI NEPBOOBITHON KyJIbTYpbl. OCOOEHHOCTH
NPEJCTaBICHUN EPBOOBITHOTO YesoBeKa o Mupe. Poib s3pika 1 Muda. Penurno3nsie BepoBaHus: TOTEMHU3M, aHUMU3M, (eTUn3M, Marus. Ponb Taly.
Puryan — kak ¢dopmMa 0OBEKTHMBU3ALMU TEPBOOBITHOTO MHUPOBO33peHMs. BpaueBanue B mepBoOBITHOM oOiiectBe. Mcropuueckoe M KyJIbTypHOE
3HaYEHHUE IO3[IHEro mnajgeoauTa. Teopurn BO3HUKHOBEHHUS HCKyccTBa. IlamsTHUKM nepBOOBITHON smoxu. [IpoOnembl BoOCHpUATHS U OLEHKU
MEepPBOOBITHOTO UCKYCCTBA.

Jlokanuzanus apeBHeMmux nuBuian3auuid. OCOOEHHOCTH M OCHOBHBIE TEHJIEHIIUM Pa3BUTHS KYJIbTYPhl ApeBHEUIINX HuBUIM3anui (peBHuit
Eruner, JIpeBusas Meconotamus, [Apesuss Unaus, Jpesuuit Kurait). 3HaueHne nosiBIeHUs NMUCbMEHHOCTH. BakHeilne HaydHble M TEXHUYECKHE



JOCTHKEHHS JPEBHEUIIMX HUBWIM3auuid. Meaunuua B apeBHeM mupe. peBHuil Eruner. OcHOBHBIE AOCTHKEHUS KyabTypbl [peBHero BocTtoka.
Hayunbie noctuxeHus. DcTeTUYeCKue NPeCTaBICHUS U XyA0KECTBEHHbIE KAHOHBI. Y HUKAJIbHOCTh U MHOT0O0Opa3re BOCTOYHOM KYJIbTYPBI.

XpOHOJIOTHUECKHE M TeorpapuuecKkue pamMKd AaHTUYHOM dmoxu. OTIMYMS BOCTOYHOTO M 3alMaJHOTO Tuma KynsTyp. Ilepmomuzarus,
XapaKTepUCTHKAa OCHOBHBIX 3TanoB. OcoOeHHOCTH (HOPMUPOBAHHS APEBHETPEUECKON KyIbTypbl. Mudsl, penmurus u ¢unocodus Ipesneit ['perum.
boru u monu B cucreMe LIEHHOCTEW APEBHUX I'PEKOB. DCTETHUECKHE IPEICTaBICHUs APEBHUX IpekoB. Kiaccuueckoe Xyn0KECTBEHHOE Hacjlenue
[pesHeit ['pennn. Bennkue rpeku.

Hcroxkn apeBHepuMCKON KyJabTypbl. OCOOEHHOCTH B3aWMOJCHCTBUS JPEBHETPEYCCKON M IAPEBHEPUMCKON KYyJIbTYphl. JJOMHHAHTBI PUMCKOM
KYJbTYpPBL: [PaXXIaHCTBEHHOCTb, MIATPUOTU3M, KYJIbT MOJIE3HOCTU. PuMcKoe npaBo. PuMmckue rpaxiane u o0IIiecTBeHHAs KU3Hb. 3peitila U UX POJib B
BOCIIUTAHUHU «PUMCKOTO JyXa». VHKEHEpHbI IN'eHWid pUMIIIH U ero TBopeHus. CTUib PUMCKOrO HMCKyccTBa. PUMCKHMI CKYJNBOTYpPHBINA MOPTPET.
Benukue pumiisie. 3apoaeHue U paclpoCTPAHEHUE XPUCTUAHCTBA.

Bxnajx aHTMUHOCTH B MUPOBYIO KyJbTYpY. MenuiuHa aHTUYHOTO MUpa. AHTUYHAs KYyJIbTypa KaKk OCHOBA €BPOIENCKON [IUBUIIM3ALUH.

MopyneHas enununa 3. Kynerypa Cpe1HeBEKOBbSI.

[lepuomu3anusi 1 MCTOKM CPETHEBEKOBOH KyJIbTypbl. XPHUCTHAHCTBO KaK OCHOBA CPEIHEBEKOBOH KyinbTypbl. Katommmmsm. OcoOeHHOCTH
€BPOIEICKOTO CpeaHEeBEKOBOro MeHTanuTeTa. KynpTypa u penurus. PeiiiapcTBo 1 MOHAIIECTBO KaK peayin3alus uaeaina oopasa xxu3Hu. [ eponueckuit
snoc. OOpa3HOe BOILIOLIEHUE PETUTHO3HOM Bephl. LlepkoBHBIE KaHOHBI M KAaHOHBI B UCKYCCTBE. XpaM KaK CHHTE3 MHUpPOMOHMMaHus. PomaHckuil u
rotudeckuii ctunu. Pons mMoHacTeipei. CpenHeBekoBoe 0Opa3oBaHHE M HayKa, MEepBbIE €BPONEHCKHE YHHBEPCUTETHl. MenuluHa CpeTHUX BEKOB.
Anxumusi kak QeHoMeH KyibTypbl. OCOOEHHOCTH BH3aHTHMCKOW KynbTypbl. CHHTE3 3amafHbIX M BOCTOYHBIX 3JIEMEHTOB KYyIbTyphl. [laMaTHUKH
BU3aHTHICKOrO MCKyccTBa. THIBI XpaMOBBIX MOCTPOEK. MOHyMEHTaJbHas U CTaHKOBas >KUBOMUCH. [IpukinagHoe uckycctBo. MkoHOOGOpUECTBO U
MKOHOIOYeTaHne. BuzaHTus — cBs3yroliee 3B€HO MEX/ly aHTUYHOCTBIO U CPEJHEBEKOBbEM, MEX Ty BocTokom u 3ananom.

MonynbHas eqununa 4. JlpeBHepycckast KyJabTypa.

HpeBHepycckast KynbTypa. HMcroku, mnepuoausanusi, OCOOCHHOCTH, CaMOOBITHOCTh JAPEBHEPYCCKOM KyibTyphl. Crneuuduka pycckoro
CPEIHEBEKOBbS. SI3bIY€CTBO: KYJIbT IPUPOJIbI, KyJIbT IPEAKOB. BiMsiHue XpucTHaHCTBA HA pa3BUTHE PYCCKOM KYJbTYphl. XYJ0KECTBEHHAs! KyJIbTypa
HpeBHeil Pycu u oTpakeHue B HEW COLIMOKYJIBTYPHBIX M 3CTETUYECKUX LIEHHOCTEN PYCCKOrO YeloBeKa. Poib mpaBOCIaBHOW LIEPKBH U MOHACTBIPEH,
0COOEHHOCTH PYCCKOTO MAaHTEOHAa CBATHIX. Benukue mxoHomucubl Pycu. TexHUKa W CTUIb PYCCKOH apXHUTEKTYphl. Y CTHOE HApOJIHOE TBOPYECTBO,
ObutnHbl. IlosiBIEeHME NHCBMEHHOCTH, JieTonucanue. [laMATHUKHM JpeBHepycckoi auTeparypbl. OCOOEHHOCTH HOBIOPOJCKOW XyZ0XKECTBEHHOMH
KynbTyphl. KynbTypa nepuoja gpeoganbHol pa3ipobieHHOCTH. MOCKBa Kak KyJIbTypHasi CTOJIMIA [IEHTPAJIM30BAHHOTO rOCy1apcTBa. APXUTEKTY PHBIH
komruieke MockoBckoro Kpemisi. MHokyneTypHble nHBepcun. OOMupiienue uckyccrna. LlepkoBHas pedopma. beiToBass KynbTypa U J1€KOpAaTUBHO—
MIPUKJIaTHOE UCKYCcCTBO [[peBHel Pycu.



Monyns 2. OCOOEHHOCTH pa3BUTHS KYJIbTYpbl B HOBOE M HOBEHIIIEEe BpeMs

MonaynsHasg enuauna S. KynbsTypa snoxu Bo3poxaeHus.

Hcerokn M conManbHO—3KOHOMMYECKHE Ipeanocbulku PeHeccanca. BosposkaeHuue: dranbl pasBUTHS M OCHOBHBIE 4epThl. PeHeccaHc, kak
IIEPEXO/IHBIM MEPUOJl OT CPEIHEBEKOBbsS K KyJIbType HOBOro BpeMeHU. CHHTE3 aHTMYHOM M CpPEAHEBEKOBOW KyIbTyphl. Bo3poxaenue B Mranuu.
W3menenne MupoBo33penus. YenoBek u 6or B KyabType Bospoxaenus. AnrponoueHTpusM. Mneonorus rymannsma. Tutansl. O60poTHAs cTOpoHA
ThTaHu3Ma. [loHsATHE «TrapMOHHMM» U «BCECTOPOHHE PA3BUTOM JUYHOCTH». POPMHUpPOBAHHME TOPOACKOM KYJbTYpbl. YHHBEPCAIBHBIE YEPTHl U
HalMOHAJIbHbIE OCOOCHHOCTH KyJIbTYphl Bo3poxneHus.

Hayunoe u XypoxecTBeHHOe NoO3HaHue. MenuuuHa 3moxu BospoxneHus. ['naBHbIE OTKPBITHA U JTOCTHIKEHUS XYJO’KECTBEHHOW KYJIBTYPBI,
nieieBpsl snoxu Bospoxkaenus. Mansepusm.

Ocob6ennoctu KynbTypbl CeBepHoro BozpoxaeHus. XpoHOJIOrMUECKUE paMKH, reorpapuuecKkas JJIOKaJIn3alus, Xy J0’)KeCTBEHHOE Hacleiue.

3HaueHue KyJIbTypbl 3110X1U B0o3pokaeHus 17151 MUPOBOM KyJIbTYPBHI.

Mopynwshas enununa 6. Kynerypa HoBoro Bpemenu.

OO01mmast xapaKTepUCTUKA COIMOKYIBTYpHOTO pa3BuTus HoBoro Bpemenn. ComuanbHast TpaHcopMmaius odmecTsa. Pacimupenne BoO3MOKHOCTEH
KyJIbTypHOTO B3aumojeicTBusi. KymbrypHoe 3HaueHme Pedopmanuu. Bnusame OypKyasHBIX PEBOJIONMA Ha KyJNbTypHYIO JKM3Hb. Haydnas
PEBOJIIOLIMS: CMEHA HAY4YHBIX [IapaJUurM U LEHHOCTHBIX OpueHTauui. Panmonanusm u ero nociuencrsus. Menunnna Hosoro Bpemenu. Ilpotusopeuns
kynbTypel XVII Beka. IlpocBemienue u mpocBetuTesnu. Teopus BOCHUTaHMS JUYHOCTH. DUIOCO(BI-TIPOCBETUTENN O POJIM MCKYCCTBA B KHU3HHU
obecTBa. AOGCONIOTU3M U €ro BIMSHUE HAa XYJOXKECTBEHHYIO KylbTypy. POpMHpOBAHHE HALIMOHAJIBHBIX XYJOXKECTBEHHBIX LIKOJI. OcoOeHHOCTH
XYA0KECTBEHHBIX CTHJICH €BpOIEHCKOro MCKyccTBa: OapOKKO, KJIACCHLM3M, POKOKO, CEHTMMEHTAIU3M, pOMaHTH3M, peanusMm. llleaeBprl »moxu.
Beinaromuecs nesrenu KyiabTypsl HoBoro BpeMeHu.

Monynbnas equnnna 7. Kynastypa Poccun XVIII-X1X BB.

Bex [IpocBemienuss B pycckoit kynbType. Pedopmer Ilerpa |, EnuzaBersi IlerpoBubl, Exatepunsr Il B cdepe xynbrypsl. [lomutuka
eBponensanuu. CuHTE3 eBpOIencKoll U JIpeBHepycckol KyibTyp. Biusuue upen IlpocBemnienus, pycckue npocBetutend. OcoO0EHHOCTH PYyCCKOTo
[Ipoceenienus. CBeTCKMi XapaKTep U COCIIOBHOCTb KYJIBTYPBbI, IBOpSIHCKas KyJlbTypa. PopMUPOBaHNE PYyCCKOW HAallMOHAIBHOU KyJIbTyphl. McKyccTBO
KaK CpEICTBO YTBEpXKJEHHE HOBOW TOCYJapCTBEHHOM MOMUTUKH. PacimmpeHue cucteMbl 0oOpa3oBaHuUs, HayuyHble OTKPBITHS, pedopma s3bIka.
OTKpbITHE HOBBIX Y4eOHBIX 3aBeleHHH (MpodeccHuoHabHbIE MIKOIbl, MOCKOBCKUI yHHBepcUTET, CMOJIBHBIM HMHCTUTYT OJaropoJHbIX JEBHIL,
Menununckast akagemus). [IpodeccroHanbHblii TeaTp. DBOMIOLUA XYA0XKECTBEHHBIX CTHJICH: OT PYCCKOTro OapOKKO K PYCCKOMY KJIaCCHIM3MY.
KanpoBoe pasHooOpasue xuBonucu. CKyJlblTypa, HOBble TeHACHUMHU B apxuTekrype. CtpourtenbctBo Cankr—IlerepOypra. 3HaueHHe KyIbTyphI
XVIII Beka myist pycCKOi KyJIbTYpHI.



«30J10TOI BEK» PYCCKOM KyJbTyphl. ['pakmaHckas HampaBIECHHOCTb KYJbTYpbl. POoCCHiiCKas CIOBECHOCTh M OTpPa)XE€HHWE B HEW W3MEHEHMS
O0IIeCTBEHHOTr0 co3HaHus. DOpMHUpOBaHUE JMTEPATYpPHOro s3blka. Benukas pycckas Kiaccuuyeckas JUTepaTypa U €€ pojb B CTAHOBJICHUU
CaMOCO3HaHUs JIUYHOCTHU. JIuTepaTypoueHTpusM pycckoil kynbTypsl XX Beka. MenenarctBo. M3menenus B cucreme oopazoBanusi. @opMupoBaHue
YHUKaJIbHBIX CTWJIEBBIX HallpaBiieHUH. Pycckas peanmucTuueckas *UBONMCh U €€ IieneBphl. Mneonorust nepenBuKHUKOB. OCHOBHBIE IPUHIIMIIBI
KPUTHYECKOTO pealn3Ma U UX OOLIEKyJIbTYpHOE 3HaueHHE. APXUTEKTypa: MoucK cTuis. «Morydas Kydka». Pycckas kimaccudeckas My3bika. baier.
3HaMEHHTHIE XY/J0KECTBEHHBIEC 1 My3€eiHbIE COOpaHUS.

MonynbsHas eqununa 8. OcoOeHHOCTH KyJIbTypbl XX Beka.

Uctopuueckue ycnoBus GopmupoBaHusi KyiabTypbl XX Beka. OcHOBHbIe 4epThl KynbTypbl XX Beka. llepuoausanuisi ¥ TUIBI KYJIbTYpPHI.
MaccoBast u snuTapHas KynbTypa. MHTepHanmoHanu3anus, MHOTOTPAaHHOCTh, IPOrPaMMHOCTb KYJIbTypbl XX BeKa. DBOJIONHS XYIOXKECTBEHHBIX
CTWJIEN B MCKyccTBe. MoOJIepHU3M U MOCTMOJEPHU3M B KyJbType. [losiBIeHHe M pa3BUTHE HOBBIX BHUJOB MCKYCCTBa. becnpenMeTHOe HCKYyCCTBO.
ABanrapj. OkiekTu3Mm. Ponb TeneBuaeHus u kuuo. HoBbie xaHpPBI B Xy10KECTBEHHON KYJIbTYpeE.

«CepeOpsHbIi BEK» KaK COIUOKYIBTYpHBIN (heHOMeH Poccun. CyIHOCTh 1 OCHOBHBIE TIPOSIBIICHUS KPU3HCA PYCCKOU KyJIbTyphl Ha pyoexe XIX
— XX BekoB. [IporuBopeuuss B BOCHPUSATUU COLMOKYJIBTYPHOM JEHCTBUTEIBLHOCTU CYOBEKTAMH XYJI0)KECTBEHHOTO TBOpYECTBA. AKTHUBH3ALUS
penurno3Ho—¢pumirocopckoii xu3Hu. «CepeOpsHbIi Bek» B muTepatype. CuHTE3 HCKYCCTB. «MuUp UCKyccTBay. Pycckue TearpaibHble CE30HBI.

XPpOHOJIOTUYECKHE PAMKH M MEPUOAN3aLUs KYJIbTYpbl COBETCKOIrO nepuoaa. KyiabTypa cOBETCKOro nepuojaa U coBerckast Kyubrypa. [lomutuka
COBETCKOM BIIACTH B 00J1aCTH KyJIbTypbl. KOHIIENIHS NapTHHHO-TOCYAapCTBEHHOTO PYKOBOICTBA KyIbTypoil. KynbTypHas peBomironus. XapakTepHble
YepThl COBETCKOr0 00pa3a »KHU3HU: COBETCKU yenoBek. Hayka u oOpasoBanue. ToranurapHas KyapTypa. COUMaTMCTUYECKUI peanu3M. XpyIeBcKas
orrenenb W KyneTypa. uccumenctBo. Aupgerpayna. Cammsaar. MonoaexHas cyOkynbTypa. KymeTypa pycckoro 3apyOexbs. I[lepectpoiika u
KyJbTypa. COUMOKYIBTYpHBIN TTt0panu3M. CoBpeMeHHas COMOKYIbTYpHAsl CUTyalusl.

AHHOTAIIYS PABOYEH ITPOT'PAMMBI JIJUCHUIIJIUHBI « COIIUOJIOT U »

COI[Cp)KaHI/Ie JAUCIHUITIINHBI

Monayns 1. [Tapagurmel conmosioruu

MonynbHas equnnna 1. Counonorus Kak Hayka

BO3HUMKHOBEHME COLMOJIOTMU KaK HayKH. 3HAYMMOCTBH COILIMOJIOTMYECKOTO 3HaHWA Ui cnenuanucra. [loHATHEe O mpeaMeTe MCCIIeIOBaHUs.
[Ipenmer u o0beKT comuonoruu. OCHOBHBIE HCTOPUYECKHE MOIXO/AbI K ONPEACIICHUIO TpeAMeTa COIMOJIOTUU. Y TOUHEHHE MpeIMeTa COLIMOJIOTUU B
npouecce e€ pa3BuTus. CoBpeMeHHBIH MOHMCK coruoiioruu. OCHOBHBIE Kareropuu Haykd. CTpyKTypa COLIMOJIOIMM KaK HAay4HOHM M ydeOHOM
qucuuinHel. [IonokeHre COLMOIOTUM B CUCTEME YEJIOBEYECKOrO0 3HAHUA U CPEeIU IPYrux HayK. MexAUCHUIUIMHAPHBIA XapaKTep COLMOJIOTHUU.



OCHOBHBIE TOAXOAbl K H3YYEHHUIO COIMaIbHOM peanbHOcTU. Corumonorus W comuanbHas ncuxosiorusa. Cormonorus O.KoHTa, MO3UTUBU3M B
couuosiorud. TBOPUYECTBO M BKJIAJ OCHOBOINOIOXHUKOB couuonoruu I.Cnencepa, K.Mapkca, M.Bebepa, 3./{topkreiima. OCHOBHbIE IapagurMbl
commoyiorn. Brman I'.3ummens, T.Ilapconca, P.Meprona, P.Ilapka, P.Jdapenmopda, JI.Kozepa, H.I'Mwuna, Y.Kymu, [{.Xomanca, H.Cmencepa,
I1.CopokuHa, pycCKOil COLIMOJIOTUY B pa3BUTHE HAyKu. Teopus CpeHEro ypoBHsI.

MonynbHas equauna 2. CoOlMOIOTHYECKUEe METOAbI UCCIICIOBAHMUS.

Couuonornyeckue METO/1bI UCCIIEJOBAHUS. Knaccuduxanums METOJIOB. OcoOenHocTH CTPYKTYpBbI COLIMOJIOTHYECKOTO
uccinenoanus.Opranuzanusi ¥ NpoBeIeHHNe SMIUPUYECKOTO COLIMOJIOTHYECKOT0 HcciaeloBaHus. Jrtanbl uccienaoBanus. [Iporpamma. KonnuectBennble
MeTozbl coopa nHpopmarmu. O0paboTKa U aHATU3 IEPBUYHON CONMATBLHON MHPOPMAITUH.

MonynbHas enuauna 3. ConuanbHas CTPYKTypa

OobmectBo Kak cucrema. [lonstTue u cymuocts obmectBa. Tunonorust obmecTs. I'paxkaanckoe obmecTBo. O6muHa 1 06mecTBo. UHTYnIms u
oObIJIeHHBIE TIpefcTaBieHus o0 obmectBe. Teopun mnpoucxoxaeHus odmecTBa. ConuanabHble O0COOEHHOCTH COBpEMEHHOro olmiectBa. Teopus
MOCTUH/IYCTPHAIIBHOTO o0IIecTBa. MupoBasi cucTeMa M Mporecchl riodanu3anuy. MHTerpaonHble U 1e3UWHTETPAllMOHHBIE TTPOIECCHl B OOIIECTBE.
BosnukHoBeHue riobanbHoro obmecrsa. KommynukatuHoe oOmiectBo. Kpusuc conmanbHOM MASHTUYHOCTH B COBPEMEHHOM obmiecTBe. [loHsTre
CTPYKTYpPbl W OCHOBHBIE MPHUHIUIBI CTPYKTypupoBaHus. OCHOBHBIE YEPThI COLUMAIBHOW CTPYKTYpbl. Teopuu couuanbHOW CTpaTH(UKanuu.
ConmanbHas cTpaTHUKaAIUs KaK CIoco0 CTpyKTypupoBaHus counyma. CounanbHas MOOUIBHOCTh. ['OpH30HTaNbHAS M BEPTUKANIbHAS, BOCXOASINIAS U
HUCXOZsAIIas MoOuIbHOCTh. Tunosnorus couuanbHoit MoOmnbHOCTH 1O I1.Copokuny. CoumanbHoe mnosjoxkeHue. ColuanabHbIA CTaTyC Kak 3JEMEHT
coluangbHOU CTPYKTyphl. ConmansHo-poinieBas uaeHTudukanusa. CouuaabHO-poIeBO HAOOP, posieBast HAPSHKEHHOCTh, POIeBON KOHQPIUKT. CTaTyChl
U poJH B MeULMHCKON chepe. OmnpeneneHue MOHATHS COUUAIBHBIA HHCTUTYT. CONMANbHBIA HHCTUTYT KaK CHCTEMa COI[MAIIbHBIX CTaTyCOB U POJICH.
ConuanbHble UHCTUTYTHI M 00111ecTBO. IHCTUTYTHI M collMalbHbIe HOPMBL. POsb colMaabHBIX KOHTAKTOB B (JOPMHUPOBAHUH COLUATBHBIX HHCTUTYTOB.
M.Bebep u Teopusi COLUANbHOIO AEUCTBUS. MeXaHNU3M COBEPIIECHUS COLMaIbHOrO AecTBUs. Bubl counanbable B3auMoaencTBuil. OOIieHne u Coll.
B3aMMOJICHCTBHE: JIB€ CTOPOHBI 01HOrO (eHOoMeHa. OOIIeHne B METUIIMHCKON cpelie: Bpad M MauueHT. OmnaTuueckoe obmenne. KoHpaukT kak tum
coluangbHOro B3auMozencTBus. Teopust coumanbHbIX KOH(IUKTOB. K.Mapkc Kak OCHOBOIIOJIOKHHMK KOH(JIMKTOJIOTMYECKOTO HAIpaBIICHUS B
coruonorud. CoBpeMmeHHble Teopuu KoHGuukTa. IloHsATme coumanbHOoro koH(mukra CTpyKTypa COLMANBHOTO KOH(IMKT. DTambl MPOTEKaHUs
koHummkTa. Teopuu conmnansaoro kondumkra JI. Kozepa, P. lapennopda, K. Mapxkca.

Monynb 2. O6miecTBo Kak cucrtema

MonynbHas equanna 4. CouuanbHble TPYIIBI U JUHAMUKA

Tunonorust counanbHBIX TPYI U OOMIHOCTEN. Masble rpymibl Kak OCHOBA XKU3HEAEATEIbHOCTH 001ecTBa. Bpay kak wieH npodeccunoHanbHOM
rpynmnel. ['pynmoBas AuHaMHKa, BHYTPUTPYNIOBas CTPYKTypa u mpouecchl. OObsICHEHME NPUYMH BO3HUKHOBEHHS COLMAIBHBIX OOLIHOCTEH.
PaznuuHble BHUIBI COIUANIBHBIX OOIIHOCTEW: arperanuu, KaTeropuu, COLMAJIbHbIE TPYIIBI, CTPaThl, KJIacChl. AyAUTOpPUM, €€ MAacCUBHOCTb H
HeyCcTOWYMBOCTh. Macchl u Tonmbl. Tpanchopmarust snut. Tonma u noBenenue B Heil. ['pynmosbie 3 dexTsl, rpymnmoBsie mporecchl. ConuanbHas
uHruOunms, Qacunuranus, JeHocTb. ['pynmnoBoe nasneHue. JluaepcrBo. I'pynmoBoe mnpunsTHe pemieHus. ['pynmnoBeie 3QQeKThl, TpyIoBbe
nporecchl. ConManabHas UHTUOMLMS, (pacuiauTaIys, JeHOCTh. [ pynmnoBoe nasnenue. Jlugepcto. I'pynmnoBoe mpuHATHE peLICHHS.



MonynbHasa enuanna 5. ConuanbHas JeBHAIUSA U KOHTPOJIb

Counanmaum{ JINYHOCTH. Pa3BI/ITI/Ie H coluaini3anuda JNYHOCTHU. Counaanaﬁ TUIIOJIOTHUA JIMYHOCTH. I/I3y‘-IeHI/I€ JIMYHOCTHU KaK BHGMGHTapHOfI
CHUCTEMHOMN €IMHHIIBI COIMAIbHON OOIIHOCTH U 00IIecTBa B mesioM. JINUHOCTh B cormosiorud. HopmaTuBHas u MojanbHast TUIHOCTH. OHOMEpPHBIC
anyHocTH. POPMUPOBAHKE TMYHOCTH U TaPMOHMYHOE pa3BuTHe. JKnu3HeHHas MoTUBaLus TWYHOCTH. [Iponecc connanusanuu yenoseka. J[eBUaHTHOE U
JICTMKBEHTHOE TIOBeZicHUE. [IpUYuHBI IEBHAHTHOTO IOBEICHUS: ICUXOJIOTHYECKUH, CONMATBHBIN, OWOJOTHYSCKUN MOAXO0Abl. THIBI JEBHAHTHOTO
noBeneHus. KosektuBHble (opmbl neBuanuu. [loHATHE cOIManbHON HOPMBI, HOPMAaTHUBHAS KyibTypa. MHTepHopu3anmus COLMOKYIbTYPHBIX
oOpasmnoB. /leBHaHTHOE MOBEICHHE M €ro OCHOBHBIE (hopMmbl. JlenuHkBeHIUsA. THIbl conuanbHOM amantanuu P. MepToHa (THMOIOTHS JIEBHAHTHOTO
noBejieHus) B oomecTBe. KynpTypa Kak corpoiiorudyeckasi Kareropusi 1 00beKT uzydeHus coruosiorueil. ConuaabHble HOPMBI, CaHKIAHA. THCTUTYTHI
conrabHOrO KOHTpOJisA. CaMOKOHTpoJb. DopmaiibHble W HeDOpMaNbHBIC AaCHEKThl COIUAIBHOTO KOHTpOJsl. Kpu3uc conuaibHBIX CHCTEM U
YIpaBICHYECKHE WHHOBALWU. AHTUKPHU3HCHBIC CTPAaTErWu COLMANBHOrO ynpasieHus. CommanbHble peBoionuu u pedopmbl. Mecto Poccun B
MHPOBOM COOOIIIECTBE.

AHHOTALIUS PABOYEW ITPOT'PAMMOBI JUCIHUIIIINHBI «BUOJOI'USI PASMHOXKEHUS U PASBUTHUS»
ConeprkaHue TUCIHUILIAHBI

Conep;xaHI/Ie IIporpaMmbl OTpaKacCT IMO3TAITHBIN Impouecc (1)OpMI/IpOBaHI/I$I IIOHUMaHHUA OCHOBHBIX SaKOHOMepHOCTeﬁ IMpoIeCCOB PAa3MHOKCHUA
H Ppa3BUTHA, a TAKKC IPECEMCTBCHHOCTHU B IMTPOLECCC S3BOJTIONMOHHOTO pa3BUTUA CUCTEM OpPTraHOB.

Mopyns 1. OOmiue 3aKOHOMEPHOCTH MPOIECCOB PAa3MHOXKEHUS U Pa3BUTHS.

MonynbHas equauna 1. [Ipenmer, 3agauu, METOAOIOTHS, METOBI, 3TAIbl CTAHOBJICHUS OMOJIOTUU PA3MHOKEHUS U Pa3BUTHSL.

buonorus pasmuoxkenus u pazsutus (BPP) — pasmen coBpemMeHHON OuonorMM, W3y4arOUMid 3aKOHOMEPHOCTH Pa3MHOXKEHUS W
WHIUBUAYATbHOTO pa3BuUTUA (OHTOreHe3a) opraHuzMoB. CBs3p BPP ¢ kmaccuueckoit smOpuonorueil. Mopdomorudeckuii U MOIEKYISPHO-
reHeTudyeckuid acniektel bPP. 3amaunm Oumosornm pa3MHOXEHUS W pa3BUTHA. MeETONONOTUS AUCHUIUIMHBL JACTEPMUHHU3M, PEIyKIIMOHU3M, TEOPHs
camoopraHu3anuu. MeTopl uccieIoBaHus: HaOMI0IeHNE 3a JKUBBIM 3apOJIBIIIEM C MPUMEHEHHEM KHHO- U BHJIEOCHEMKH (B SKCIIEPUMEHTE); METOJ
M3yueHus (PUKCUPOBAHHBIX CPE30B 3aPOJBIIICH C MOMOIIBI0 CBETOBOW U AJIEKTPOHHOW MUKPOCKOIIMH, METOJ] MAPKUPOBKH;, METOJbI MUKPOXUPYPTHU
(TpaHCcTUIaHTaAIMs, OSKCIUIAHTAIMs, TPaHCIUIAHTAIMS sIIep, SKCTpakopropaibHoe ormnonoTBopenue). Hcrtopuss BPP  (amOpuonoruum). AnTHUYHas
smOpuonorud. (I'unmokpat. Apucrorens). OmoOpuosorus HoBoro BpemeHu. IIpedpopmusm (I'.Jleitonun, 1. bonne, JI. Cnamnanuanu, A.l'amnep) u
snurenes (K.broddon, K. Bonbd, XK.KioBbe). IBomronimonnas smoOpuonorus. Y.Jlapsun, O I'ekkens, K bep, A.O. KoBanesckuii, 1.11. Me4yHukos.
Mexanuka passutusa. B.I'uc. B. Py, I lpum. CoBpemennas smoOpuosnorus. I'. Ilneman, J.Il. ®unaros, A.I'. I'ypsuu, K. Yognuurron, A.H.
Ceseprio, M.U. [lImansraysen. ['enetnka pazsutus (dpenoreneruka). A. Belicman, T. boepu, T.X. Mopran, P. l'onsammunr, H.K. Konbsos, H.B.
Tumodees-Pecosckuit, b.JI. Acraypos, K. Mapxkept. [Ipuknannoe 3Hauenue bPP.

Monynbaast equauia 2. Crioco6s! 1 GOPMBI pa3MHOKEHHUST OPTAHH3MOB.



CrniocoObl pazMHOKeHUs. POPMBI OECTIOIOr0 pa3MHOKEHUs: OMHApHOE JIeJIeHHe, MHOXKECTBEHHOE JIeJIeHHEe, TOYKOBaHue, CiopooOpa3oBaHue,
(dparMeHTanys, BereTaTMBHOE pa3sMHOXKeHHE. DOpMbI MOJOBOro pasMHOkeHus. [laprenoreHe3. CpaBHHTENbHAs XapaKTEPUCTHUKA CIIOCOOOB
pasmHoxeHus. ['amerorene3. Cnepmarorene3. Ctpoenue cnepmarozonaa. Oorene3. CTpoeHue sMueKkIeTky. Tumbl sinekneTok. Onioa0TBOPEHHE.
Cragun omtogotrBopeHus. OU3NKO-XUMUYECKUE U3MEHEHMS B sIH1IE [TOCIIE OIJIOIOTBOPEHUS. 3UTOTa.

MonynbpHas eqununa 3. Ourorenes. Tunel oHTOreHesa. Mexanusmel oHToresesa. llepuoausanus onroresesa.

Onpenenenue NOHATHUSI «OHTOTe€HE3». Tumbl onToreHesa. IlpsMoil 1 HepsIMON OHTOT€HE3.

Mexanu3mbl oHTOTreHe3a. Jlenenue, Murpanus, AugpepeHunpoBka, ruoens KIeToK. OMOpHOHAIbHAS WHYKITHS.

LlenoctHOCTH OHTOTEeHE3a. JleTepMunanusa. OmOpuoHanbHas perymsanus. Mopgorenes. Poct. Pereneparus.

['eneTrueckuii KOHTPOJIb PA3BUTHUSL.

[Tepuonu3zamus oHTOreHe3a. IMOPHOHAIBHBINA U TOCTIMOPHOHAIBHBINA IEPHO/IbI OHTOTEHE3A.

OMOpHOHATBHBIN IEPUO/I OHTOTCHE3A.

Jpob6nenue. Turbl IpoOiIeHUs: TOI00IaCTUYECKOE U MepobacTuaeckoe. THrbl 61acTy.

[actpymnsiusi. OCHOBHBIE CIOCOOBI TaCTPYJISIIMM: UMMUTpAIUs, WHBarMHalWs, JIeilaMuHanus u snubonus. OOpa3oBaHHE ME30JEPMBI.
TenobnacTuueckuii U FHTEPOLIETbHBIA TyTH 00pa30BaHUS ME30/IEPMBI.

Nmmnnanranusg. da3pl UMILIaHTALIAH.

['ucro- u opranorenes. OOpa3oBanue 3a4aTkoB opraHoB. @opmupoBaHue oceBbix opraHoB. OOpa3oBanue xopasl. OOpa3oBaHKE MEPEAHEH H
cpenueil kumku. O6pa3oBanue Heiipynbl. OOpa3oBaHHe TaHTIMO3HOM MiuacTUHKU. CerMeHTaIusl Me30JepMbl U 00pa30BaHUE COMUTOB (JAepMaTOM,
CKJIEpOTOM, MHOTOM). Poct m mauddepeHnnpoBKka KIETOK B 3adaTKax OTAEIbHBIX opraHoB. JuddepenumpoBka skromepmsl. luddepeHnmponka
sHTOAEpMEI. [JuddepeHipoBka Me301epMBI.

Buezapoapiiessie (mpoBU30pHEIE) opranbl. JKenTounsiii Memok. Amutantouc. AMHUOH. XopuoH. [lnanenrta. ['uctonornueckue TUIIHI TUTAICHT:
AMUTEINOXOPUAIbHASL, JECMOXOPHANIbHAS, Ba30XOpHAJIbHAS, TEMOXOPHAJIbHAS.

MonynbHast equanna 4. OCoOOEHHOCTH pa3MHOKEHUSI U Pa3BUTHUS B Pa3HBIX IpyIax 0€CrIO3BOHOYHBIX U TO3BOHOYHBIX KHUBOTHBIX.

OCOo0eHHOCTH OHTOTEHE3a OIHOKJIETOYHBIX OPraHU3MOB.

Oco0OeHHOCTH OHTOTeHE3a B Pa3HbIX TPYMIax OECIO3BOHOYHBIX KMBOTHBIX: KMILIEYHONOJIOCTHBIE, MNIOCKUE YEPBU, KPYTJIbIe YEPBH, KOJIbYAThIE
4EpPBU, MOJUIFOCKH, YJIECHUCTOHOTHE.

OcoOeHHOCTH OHTOr€HEe3a B pa3jIMYHbIX TPYIIax IMO3BOHOYHBIX >KMBOTHBIX: JIAHIIETHUK, Hajakjiacc PbuIObI, kilacc 3eMHOBOJHBIE, Kiacc
IIpecmbikaromuecs, knacce [Itunel, knacc Muekonuraromue.

MonynbHast equauna 5. OCoOOEHHOCTH OHTOre€He3a YeI0BEKa.

ITeproas! npeHaTaIbHOIO OHTOTEHE3A.

3apoasimeBbiit iepuos (1-as Hegens): apoOJIeHUe 3UTOTHI, MOPYJIa, PaHHss OJACTOIMCTA, MO3IHSA OJACTOIMCTa, OCOOCHHOCTH TacTPYJISIITUH.
Nmnnanranus. [IpoBU30opHBIE OPTaHbl.

OMOpHOHaNbHBIN niepuon (2-6 Henenn).

OMOpuo-¢petanbHblil mepuo (7-8 Hexemnn).



®detanbHBIN (T10AHBIN) Iepuo (9-40 Heaenn).

WNuTtpanatanbHelil nepuoa (pojibl).

[Tepuoapl mOCTHATAIBHOIO OHTOTEHE3A.

Heonaranphelii nepuof (panHuii 1-7 cyTku; no3aHui 8-28 cyTku).

I'pyanoii nepuox (1-b1ii rox).

Pannee nerctBo (10 4-x J€T).

[TepBoe nerctBo (4-7 ner).

Bropoe nerctBo (npeamybdepratHsiii) nepuox (8-12 ner).

[ToapocTkoBeIi (TIyOepTaTHBIN) iepuoa (12-15 ner).

FOnomeckuit nepuoy (17-21 rox).

[TepBas 3penocts (22-35 ner).

Bropas 3penocts (36-55 ner).

[Tepuon nmoxwmnoro Bo3pacra (56-74 roaa).

Crapueckuii nepuon (75-90 ner). Ctapocts u crapenue. M3mMeHneHust opraHoB U CHUCTEM B Tipoliecce crapenus. Teopuu crapenus. CMepTh Kak
OHOJI0TYecKOe SIBICHHUE.

HounroxkurenbctBo (ctapire 90 jer).

XapakTepucTuKa Mepruo0B MOCTHATAILHOTO OHTOICHE3a.

KpuTtnaeckue rnmepro sl pa3BUTHSL.

Monynb 2. 3aKOHOMEPHOCTH Pa3BUTHSI CUCTEM OPTaHOB B IPOLIECCE IBOIIOIUH.

MonynbHas equanna 6. @uioreHe3 HEPBHOM CUCTEMBI U OPTaHOB YYBCTB.

DuoreHe3 HEPBHOM CUCTEMBI

HanpaBneHnuss 3BONIONMM HEPBHOM CHUCTEMbl O€CIO3BOHOYHBIX. THIIBI HEpBHOH cuCTeMbl Oecrno3BOHOYHBIX: Ju(dy3Has, OPTOIOH,
ra"riavonapHas. Hedanuzanus.

HanpaBiieHuss 5BOJIIOLIMM  HEPBHOW CUCTEMBI ITO3BOHOYHBIX. OJTambl pPa3BUTHS HEPBHOM CHCTEMBl II03BOHOYHBIX: HEUPYJIALMS,
g depeHIMpoBKa HEPBHOW TpPyOKM, pa3BUTHE ToJIOBHOro mosra. ®@opmMupoBaHue CTBOJIOBOM udacTu Mo3ra. Ilpomnecc muenuneszauuu. Pa3sutne
YepernHO-MO3rOBbIX HEpBOB. OCOOEHHOCTH pPa3BUTHs HEPBHOM CHUCTEMBbI B Pa3IMYHBIX TpyINIax MMO3BOHOYHBIX JKUBOTHBIX: JIAHLETHHMK, HAJIKJIacc
Pri1651, ki1ace 3eMHoBOIHBIC, Kitace [Ipecmbikatomuecs, kinace [Ituiel, kiracc Mnekonurarorue. OcOOEHHOCTH Pa3BUTHSI HEPBHOM CHCTEMBI YEJIOBEKa.
@unoHTOreHeTH4ecKoe 0O00CHOBaHNE aHOMAIMK PAa3BUTHSI HEPBHOW CUCTEMBI.

®uioreHes OpraHoB YyBCTB.

Xemopeueniusi 0ecrno3BOHOYHBIX JKMBOTHBIX. Opran paBHOBecHs Oecro3BOHOYHBIX. OpraH ciayxa Oecro3BOHOYHBIX. OpraH 3peHus
Oecro3BoHOUHBIX. Pa3BuTue oprana OOOHSHHUS TMO3BOHOYHBIX. Pa3BuThe opraHa BKyca MO3BOHOYHBIX. Pa3BuTHE opraHa ciiyxa MO3BOHOYHBIX.
Pa3BuTHe oprana 3peHHs I0O3BOHOYHBIX.



MonynbHas enuaunna 7. unorene3 KpOBEHOCHOW CUCTEMBI.

HanpaBieHnust 3BOMIONUM KPOBEHOCHOW CHCTEMBI O€CIO3BOHOYHBIX. OCOOCHHOCTH CTPOCHHS KPOBEHOCHOH CHCTEMBI B pasHBIX TpyIIax
0€CIO3BOHOYHBIX JKUBOTHBIX.

Hanpasienus 3BONIONMKM KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX: YBEJIIMYEHUE KOJMYECTBA KaMep cepAna, (pOpMHpPOBAHHE BTOPOTO Kpyra
KpoBooOpauieHus, auddepeHunpoBka xaOepHbX Ayr. OCOOEHHOCTH pa3BUTHS KPOBEHOCHOM CHCTEMBl B Pa3jIMYHBIX Ipyniax HO3BOHOYHBIX
KUBOTHBIX: JIAHIICTHUK, HaJKkiIacc PwiObI, kimacc 3emHOBOAHBIE, Kiace [Ipecmbikarommecs, kimacc Ilturpel, kmacc Miuekonutaromme. OcoOeHHOCTH
pa3BUTHSI KPOBEHOCHOH cuCTeMbI yesloBeka. OUIOHTOreHeTUYeCKOe 00OCHOBAHNE AaHOMAJIMH pa3BUTHSI KPOBEHOCHOM CUCTEMBI.

MonynbHast equnnna 8. @uaoreHe3 NUILEBAPUTEIBHON CUCTEMBI.

OBoutroLys Ipoliecca NUTaHUsL U CIIOCOOO0B NepeBapUBaHuUs MUIHM. ABTOTPO(BI U reTepOTPO(EI.

HanpasieHnus 3BOMIONMK MHIIEBAPUTEIBHONW CHCTEMBI O€CIO3BOHOYHBIX. OCOOEHHOCTH CTPOCHHS HUILEBAPUTEIBHOW CHCTEMBI B Pa3HBIX
rpymnmnax 0ecro3BOHOUYHbIX )KHUBOTHBIX.

HanpasieHnust 3BOMIONMH NHUIIEBAPUTEIBHON CHUCTEMBI TTO3BOHOYHBIX: TU(GEPEHIIMPOBKA MUIIEBAPUTEIBHON TPYOKH HA OTIEINBI, pa3BUTHE
IUILIEBAPUTENBHBIX XKelle3, MosIBIeHHe 3y00B U ux au¢depeHIupoBKa, yBeINUYEHUE BCAChIBATEIbHON TOBEPXHOCTHU 3a CUET yJUIMHEHUS KUIIEYHUKA U
MOSIBJIEHUSI BOPCUHOK. OCOOEHHOCTH pa3BUTHUS NMUILEBAPUTENILHON CUCTEMBI B Pa3IMYHbIX IPyIIax MO3BOHOYHBIX )KMBOTHBIX: JIAHLIETHUK, HAJKJIACC
Pr10BI1, k11acc 3emMHOBOAHBIE, Kiace [IpecMbikaromuecs, kiaace [Itunpl, knace Mnekonutaronme. OcoOeHHOCTH pa3BUTHUS MUILEBAPUTEIbHON CUCTEMBI
yenoBeka. OunoHTorenernyeckoe 000CHOBaHUE aHOMAJIMI PAa3BUTHS MUILEBAPUTEILHON CUCTEMBI.

MonynbHas equanna 9. @uoreHes AbIXaTelbHON CUCTEMBI.

Tunbl IbIXaTEIbHBIX TOBEPXHOCTEN BOIHBIX )KUBOTHBIX. J[bIXaTeNbHbIE TOBEPXHOCTH Ha3eMHBIX (OpM. OCOOEHHOCTH CTPOEHUSI JbIXaTEIbHOMN
CHCTEMbI B Pa3HBIX Ipynnax 0€Cri03BOHOYHBIX KUBOTHBIX.

OcHOBHbBIE HAaINpaBJICHUs SBOJIIONMM XKaOEPHOrO IbIXaHMs: OT KaOEpHBIX IIeNell JaHIETHHKAa K >KaOepHOMY ammapaTy pblO, yBeIWYEHHE
JIBIXaTEIbHOM MOBEPXHOCTHU 3a CYEeT 00pa30BaHUs )KaOEepHBIX JICMIECTKOB, 00pa3oBaHMe KaOepHbIX KanmuusipoB. OCOOEHHOCTH CTPOEHUS JbIXaTelbHON
CUCTeMbI pbI0 U 3eMHOBOJHBIX. OCHOBHBIE HANpPaBJICHUS HBOJIIOLMU JIETOYHOI'O JbIXaHUA: Pa3BUTHE U IUP(EpPEHINPOBKA JbIXaTENIbHBIX MYyTEH,
pa3BUTHE JIETKUX U MX TU(P(EpEeHIIMPOBKA C YBEJINYECHUEM JIbIXaTeIbHOM MOBEPXHOCTH, (OPMUpPOBAHHE TPYAHON KiIeTKH. OCOOEHHOCTH CTPOCHMS
JIBIXaTEeIbHOM CUCTEMBl B Pa3IMUYHBIX TpYIIax MO3BOHOYHBIX JKMBOTHBIX: Kjlacc 3eMHOBOAHBIE, kiacc [Ipecmbikatomuecs, kiacc IlTuisl, kmace
Muekonuratonie. OCOOEHHOCTH pa3BUTHS JbIXAaTEIbHOW CHCTeMbl 4esnoBeka. DOUIOHTOreHeTHMYecKoe OO0OCHOBaHME aHOMAlUi pa3BUTHA
JIBIXaTEeIIbHON CHCTEMBI.

MonynbHas equanna 10. @uiioreHes3 MO4€ENoNI0BOM CUCTEMBL.

OMOpHOIOrHYecKast U aHATOMUYECKas CBSA3b BBIICIUTEIBHON U IOJIOBOM CUCTEMBI.

BeigenurensHas cucrema.

BrigenurenbHas cucremMa 0eCrio3BOHOYHBIX: HEDPUAMU, HETOMOIYKTHI, HeppoMUKcHr. OCOOEHHOCTH CTPOEHUS BBIICIUTEIBHON CUCTEMBI B
pasHBIX rpynnax 0eCro3BOHOYHBIX KUBOTHBIX.

Pa3BuTHe BBIIENUTEIBHOW CHUCTEMBI II03BOHOYHBIX: IMPEANOYKa, IEepBUYHAs IIOYKa, BTOpUYHas Tmouka. HampaBieHnus sBomONMH
BBIJICIUTEIBHOM CHUCTEMbI: YBEJIMUYEHHE BBIACTUTEILHON MOBEPXHOCTH, CBSI3b C KPOBEHOCHOW CHCTEMOH, co3JjaHMe MeXaHu3Ma OOpaTHOro



BcachlBaHUS. OCOOEHHOCTH PAa3BUTHUS BBIAEIUTEIBHON CUCTEMBI B pa3IMYHBIX IPyIIax MO3BOHOYHBIX )KMBOTHBIX: JIAHIIETHUK, HaJkIacc PeIObI, Kitace
3emHOBOHBIE, Kiacc [Ipecmbikarommecs, knace [ltunbl, kimacc Mnekonuraromue. OCOOCHHOCTH Pa3BUTHS BBIICIUTEIBLHOW CHUCTEMBI UYEIOBEKA.
@OUIOHTOreHETHYEeCKOe 000CHOBAaHNE aHOMAJIUI PAa3BUTHUS BbIJEIUTEILHON CUCTEMBI.

[TonoBas cucrema. @opmupoBanue uHAUPPEpeHTHON TOHAABI, Mopdonorui. BombpoB mpoTok u MrouiepoB kaHail. [IpeoOGpaszoBaHue
uHAn(pepeHTHON TOJI0BOM *kee3bl B ceMeHHUK. OOpa3oBaHUE CEMEHHBIX KaHAJIbLEB, CIEPMAaTOrOHUU U (OJUIMKYISApHBIN snuTenuil. Obpa3zoBaHue
MY>KCKUX Hapy>KHBIX TOJOBBIX opraHoB. IIpeoOpa3oBanue nHaudGepeHTHOH M0I0BOH KeJe3bl B SMUHUK. Bo3pacTHbIe U3MEHEHUS siMuHNKa. Pa3BuTie
KEHCKUX ITOJIOBBIX ITyTEH U3 MIOJUIEPOBBIX KaHAJIOB. CTPOEHUE CTEHKU MATKH.

MonynbHas eqununa 11. @uiiorenes ckenera.

Ckenet 6ecrio3BoHOYHBIX. ['Hapockener. Dk3ockeneT. Pa3BuTre OMOpHBIX 3JIEMEHTOB B PA3IMUHBIX IPyIIax O€CIIO3BOHOYHBIX HKHUBOTHBIX.

OceBoil ckener MO3BOHOUHBIX. OCOOEHHOCTH Pa3BUTHS OCEBOTO CKEJleTa B PA3UYHBIX TPYIIaxX MO3BOHOYHBIX KMBOTHBIX: JIAHIIETHHK,
Hajksace PeiObI, kace 3eMHOBOAHBIE, Kiace [Ipecmbikaronuecs, kinace Iltuisl, knace Mitekonuratomie. OCOOEHHOCTH OCEBOIO CKEJIeTa YeJIOBeKa.

Ckener cB000HOM KOoHEYHOCTH. OCOOCHHOCTH Pa3BUTHS CKEJeTa CBOOOJHOW KOHEYHOCTH B PA3IMUYHBIX TPYINIaxX MO3BOHOYHBIX KUBOTHBIX:
JaHLETHUK, Hajkiacc PouiObl, kmacc 3emHoBOAHBbIC, Kinacc IIpecmbikarommecs, kiacc Iltunpl, kinacc Miuexonuraronme. OCOOEHHOCTH CKeJleTa
CBOOO/IHON KOHEUHOCTH YeJIOBEKa. AHOMAIMU Pa3BUTHUS.

Ckener uepena no3BoHouYHbIX. OceBoil yepen. Bucuepanbublil ueper. OCOOEHHOCTH Pa3BUTHS OCEBOI0 U BUCLIEPAILHOIO Yepena B pa3IMuHbIX
rpynnax I03BOHOUYHBIX XUBOTHBIX: HaJkjacc PpIObI, kinacc 3emHOBOAHBIE, Kiacc IIpecmbikaromumecs, kiaacc Iltunpl, kimacc MiexkonuTaromue.
Oco6eHHOCTH Pa3BUTHUS OCEBOIO U BUCLEPATIBHOIO Yepera yeloBeKa. AHOMAIUKN Pa3BUTHSL.

MonynbHas eqununa 12. dunoreHes mokpoBoB Tela.

[ToxkpoBsl Tena GecrIO3BOHOYHBIX >KUBOTHBIX. OCOOEHHOCTH IMOKPOBOB Tejla B Pa3IMYHBIX I'PYMNIax MO3BOHOYHBIX XKMBOTHBIX. Yelrys: pbiO:
IUTAKOMJIHAsl, TOHOM/IHAs, KT€HOMIHAsA, uKopuaHasi. OCOOEHHOCTH MOKPOBOB 3€MHOBOJHBIX U MpecMbikaromuxcs. [lokposel nruil. OcoOeHHOCTH
CTPOEHMS IOKPOBOB MJIEKONUTAIOIINX. Koka 1 ee Mpon3BOIHBIE y UEIOBEKA.

MopynbsHas enqununa 13. Ousnorenes SHIOKPUHHON CUCTEMBI.

XKenesbl BHyTpeHHel cexkpeunu. ['unoranamyc, runodus, snupus, LMTOBUIHAS XKelle3a, MapalluTOBUIHbIE JKee3bl, Ha/llIOYECUHUKH, TUMYC.
I'ucronornueckoe MpoOUCXOXKACHUE Kelle3 BHyTpeHHel cekpeuuu. ['opmonbl. Opranel- MunieHd. Perynsiuust akTuBHOCTH. D) PeKTsl HOpMO-, TUIIO- U
runepQyHKIUU TOpMOHOB. JKene3bl BHYTpeHHEH ceKpeluu Oecro3BOHOYHBIX. Pa3BUTHE SHAOKPUHHBIX KeJe3 B Pa3HbIX IPYyMNax MO3BOHOYHBIX.
JKernes3bl BHYTpEHHEH CEKPENH YeJIOBEKAa. AHOMAJINU Pa3BUTHA.

MonynbHas equanna 14. dunoreHe3 UMMYHHON CHCTEMBI.

[Tonsitue 06 nmmyHuTere ParonuTo3. IMMyHOKOMIIETEHTHBIE KJIETKH Y O€CIIO3BOHOYHBIX. DBOMIIONMS JTUM(OUIHON TKAHU Y MO3BOHOYHBIX.
I'ucrorene3 uMMyHoOIIMTOB. TpexkieTouHas nposngeparus B mpolecce UMMYHHOTo oTBeTa. IMMyHO1e(DUIIUTEL. AyTOMMMYHHbIE 3a00/1€BaHMSL.

AHHOTAIIUSI PABOYEHA ITPOT'PAMMBI JUCHATIJIMHBI «cAHAJIUTUYECKAS XUMU»

Conepxanue TUCIUTITAHBI



Mopyns 1. KauecTBeHHBIN aHaIU3

AHanuTH4YecKas XuMUS U XUMUYeCKUH aHann3. OCHOBHBIE IIOHATHS; METOJ] aHAJIN3a BEIIECTBA, METOAMKA aHAJIN3a, KAYECTBEHHBIN XUMUYECKUAN
aHaJIN3, KOJIMUYECTBEHHBIH XUMHUUECKU aHain3. OCHOBHBIE pa3/iesibl COBPEMEHHONW aHAIUTUYECKOW XUMHUM. KpaTkuil McTopuuecKuil ouepk pa3BUTHSA
AHAIIMTUYECKOW XuMHUH. [IpuMeHeHHE METOAOB aHAIUTHUYECKONM XMMHU. AHAJIUTUYECKUE IPU3HAKU BEIIECTB M AHAIUTHYECKUE PEAKLUH; THIIbI
AQHATTUTUYECKUX PEaKIUH W PeareHTOB. XapaKTepUCTHKA YyBCTBUTEIBHOCTH AHAIWTHUYECKUX pEaKUui (mpenenbHOe pa30aBieHUe, MpeaesibHas
KOHIIEHTpAaLlUsl, MUHUMAJIbHBIH 00bEM NpeAeiIbHO pa30aBIEHHOIO PacTBOpa, Ipenesl oOHapyKeHHs, 0OHapyKUBAaeMbli (OTKPbIBAEMBbI) MUHUMYM,
[10KAa3aTelb YyBCTBUTEIBHOCTH).

KadecTBeHHBIN aHanM3 KaTHOHOB M AHMOHOB. AHAJIMTHYECKas Kiaccu(UKalus KaTMOHOB IO rpymnmnam (cyiabduaHas, aMMuadHo-(ocdarHas,
KHUCJIOTHO-OCHOBHAs1). KHCI0THO-OCHOBHAsA Kiaccu(UKalusl KATHOHOB IO IpyNmaM. AHAJIUTUYECKHE PEAKIUU KaTHOHOB PAa3JIMYHBIX aHATMTHYECKUX
rpyni. AHanuTHyecKas KIacCU(pUKaIs aHHOHOB (10 COCOOHOCTH K 00pa30BaHUIO MAJOPACTBOPUMBIX COCIUHEHUMN). AHANINU3 cMeceil KaTUOHOB U
AHUOHOB.

ITpuMeHeHnEe HEKOTOPBIX MOJI0XKEHUM TEOPUN PACTBOPOB IEKTPOJIUTOB U 3aKOHA JEHCTBYIOIIKX MACC B AaHAJIUTUYECKON XUMUHU.

CunbHbIe U ciaalble 3JeKTPOIUTH. KOHIIEHTpaIusi HOHOB B PACTBOPE;CIIOCOOBI BBIPAKEHHUS KOHIIEHTPAIUH. AKTHBHOCTD AJIEKTPOJIUTOB, HOHOB;
KO3 QUIHUEHT aKTUBHOCTH, MOHHAsA CHJIa pacTBopa. pH BOJHBIX pacTBOPOB 3J1eKTPosINTOB. IIprMeHeHne 3aKkoHa AeHCTBYIOIMX MacC B aHAJTMTUY €CKOM
xUMHUH. OCHOBHBIE THIIBI PABHOBECUH, IPUMEHSEMBIE B aHAIUTUYECKON XuMuu. KoHCTaHTa XUMHUYECKOTO PaBHOBECHS.

KHCI0THO-OCHOBHBIE PABHOBECHUS U X POJIb B AHAJTTUTUYECKON XUMUHU.

IIporonutndeckue paBHoBecHs . IIoHATHE O IMPOTOIMTHYECKOW TEOPUM KHUCIOT M OCHOBaHMU. MoHHOe npowusBeneHne Boabl, pH. KoHcTaHTBhI
KHMCIOTHOCTM M OCHOBHOCTH, MX IOKazarenu. I'mapomus. Koncranta m creneHb ruaposnsa. Beruncienue 3Hauenudl pH pactBopoB cosei,
nozBepraroomuxcs rupoinsy. bydepusie cucremsr; 3nauenus pH OydepHbix pacTBopoB, OydepHas emkocTb, OydepHoe aeiictBue. Vcnonp3oBanue
Oy(epHBIX CUCTEM B aHATUTHYECKOW XUMUHU.

I'eTeporeHHsle paBHOBECHS B CUCTEME OCAJOK - HACBIILIEHHBIN PACTBOP MAJOpPAaCTBOPUMOTO JIEKTPOIUTA U UX POJIb B AaHATUTUYECKON XUMHH.

Crioco0Ob!l BBIpaXKEHUSI PAaCTBOPUMOCTH MaJOPACTBOPUMBIX AJIEKTPONUTOB. [IpousBeneHre pacTBOPUMOCTH MallOpACTBOPUMOIO 3JIEKTPOJIUTA.
VYcnoBue 00pa3oBaHHs OCAJAKOB MalOpPacTBOPUMBIX AJIEKTPOJIUTOB. BiusHue pasnuuHbIX (PAaKTOPOB Ha MOJHOTY OCAXKICHHUS OCAJIKOB M HX
pactBopeHue. J[poOHOEe ocax/IeHHE U pa3ielIeHHe.

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PABHOBECHS U UX POJIb B AHAIIMTUYECKON XUMHH.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE CUCTEMBI. OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE JIEKTPOJIBI. IToTenumanel OKHUCIIUTENBHO-
BOCCTAHOBUTEJBHBIX 3JIEKTPOAOB. HampaBieHue npoTeKkaHnus OKUCIUTEIBHO-BOCCTAHOBUTEIBHON peaklny. BiausHue KOHIEHTpauuii peareHTos, pH
Cpelbl, TeMIIepaTypbl HAa 3HAYEHUs OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiui. Mcrnoab30BaHME OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKLU B
AHAIIMTUYECKON XUMHUH.

PaBHOBecHs1 KOMIIIIEKCOOOpPa30BaHUs U UX POJIb B AaHAIUTUYECKON XUMHUU.



OO6mmas xapakTepucTHKa KOMITJIEKCHBIX (KOOPIMHAIIMOHHBIX) COeAMHEHUN. PaBHOBecHs B pacTBOpax KOMIUIEKCHBIX coequHeHH. KoHCTaHTbI
YCTOMYMBOCTH M HECTOMKOCTH (HEYCTOMYMBOCTH) KOMIUJIEKCHBIX coelMHEHHM. [Iprmepbl ucronb30BaHUs XETaTHBIX KOMIUIEKCHBIX COCAMHEHUMN B
XUMHUYECKOM aHanu3e. TUIMHUHbIe HUKI000pa3yolne OPraHnyecKue JIMTaHabl (TUTH30H, JUMETUITIINOKCUM).

Mertobl pa3iesieHHus 1 KOHLIEHTPUPOBAHHUSI BELIECTB B aHAJTUTUYECKON XUMUU.

HekoTopsie ocHOBHBIE MTOHATHS (pa3/eieHre, KOHIIEHTPUpOBaHUE, KO3PPUIIMEHT KOHIIEHTpUpoBaHus). Kiaccudukanus MeTo10B pa3eeHus 1
KOHIIEHTPUPOBAaHUS (METOJbI MCHAPEHUS, 030JICHUE, OCAKICHHUE, COOCAXKICHHUE, KPUCTALIU3AIMS, SKCTPAKIHS, afACcOPOLUs, IEKTPOXUMUICCKUE U
XpoMarorpaduaeckue METObI).

JKuakoctHas 3KCTpakuys, MPUHIMUIT MeTo1a. HEKOTOpbIe OCHOBHBIE MOHATHUS KUJIKOCTHON IKCTPAKLUH.

Mopynsb 2. KoinuecTBeHHbIN aHATN3

OCHOBHBIE TTOHATHUS (QJTUKBOTA, TUTPAHT, TATPOBAHUE, TOUKA SKBHBAJICHTHOCTH, KOHCYHAs TOUYKA TUTPOBAHUS, HHIUKATOP, KPUBAsk TUTPOBAHUS).
TpeOGoBaHusi, TPEABIBISIEMbIE K PEAKIIUAM B TUTPUMETPUUECKOM aHaIn3e. PeakTUBBI, MPUMEHSIEMbIE B TUTPUMETPHUUYECKOM aHaIu3€, CTaHAapTHHIC
BEILIECTBA, TUTPAHTHI. THUITOBBIE pacyeThl B THTPUMETPUUYCCKOM aHanu3e. Kiaccudukanus MeTo10B TATPUMETPUUYECKOTO aHanu3a. Buasl THTpoBaHMS,
MIPUMEHSAEMbIE B TATPUMETPUUYECKOM aHanu3€e. MeToAbl yCTaHOBJICHUSI KOHEYHOW TOUYKU TUTPOBAHHUS - BU3YAJIbHBIE, HHCTPYMEHTAJIbHBIC.

Kucnorno-ocHoBHoe TutpoBanue. CymHOCTh MeTofa. OCHOBHbIE PEAaKIUU U TUTPAHTBI METOJA. THIBI KMCIOTHO-OCHOBHOI'O TUTPOBAHUS -
auIuMeTpus, ankanumeTpus. MHaukatopsl MeToja KHCIOTHO-OCHOBHOTO THUTpPOBaHUs. TpeOOBaHMs, NpEIbsABISEMble K WHIUKAaTopam. Teopuu
WHJIUKATOPOB KHUCIOTHO-OCHOBHOTO THUTpPOBaHHUA. lIpuMepbl TUNMYHBIX WHIUKATOPOB KHUCJIOTHO-OCHOBHOTO THUTpOBaHMsS. KpuBble KHCIOTHO-
OCHOBHOT'O THUTpOBaHus. Pacuer, mocTpoeHne U aHaau3 TUIMIMYHBIX KPUBBIX TUTPOBAHUS ISl CIIy4aeB TUTPOBAHUS CHIIBHOM KUCJIOTHI 11e7104bi0. Bribop
WHJIUKATOPOB MO KPUBOU TUTPOBAHUS.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHOE TUTpoBaHue. CymHocTh Metona. Kmaccudukarusi pemokc-mMeronoB. TpeOoBaHMs, TPEeAbsBIsSEMbIE K
peakiusM. BHUIBI OKHCITUTENbHO-BOCCTAHOBUTEIHLHOTO THTPOBaHHS (TpsMoe, 0OpaTHOE, 3aMECTUTENbHOE) M PACUYEThl PEe3yJNbTaTOB THTPOBAHMSL.
NHaukaTopel OKUCIUTEIbHO-BOCCTAHOBUTEIIBHOTO TUTPOBAHUS. KpHUBBIE OKUCIUTEIBHO-BOCCTAHOBUTEIIBHOTO TUTPOBAHHS.

[lepmanranatomerpuueckoe TUTpoBaHue. CyIIHOCTh MeTOAa. YCIOBUS NPOBEACHHMS TUTPOBaHUSA. THUTpPaHT, €ro MPUTOTOBJICHHE,
crannapruszanus. [[pumeHnenne nepMaHraHaTOMETPUU.

ﬁOI{OMCTpH‘ICCKOC tutpoBaHue. CymIHOCTH MeTofa. TUTpaHT (CTaHIApPTHBIM pacTBOp HOAa W pacTBOp THUOCyNb(hara HATpUsA), €ro
MPUTOTOBJIEHNE, CTAHIAPTHU3ALIMS, €T0 IPUTOTOBJIEHUE, XpaHeHue. [I[pumenenne meronaa.

Kommekconomerpuueckoe tutpoBanue. [loHsatre o komrekcoHaTax MeTaiioB. CylIIHOCTh METO/1a KOMIIJIEKCOHOMETPUUECKOTO TUTPOBAHMS.
Kpussie TutpoBanus. MHAMKATOPHI KOMIJIEKCOHOMETPHUH (METAITIOXPOMHBIE MHAUKATOPHI), TPUHITUI UX JCUCTBUS; TpeOOBaHUs, MPEAbIBISEMbIE K
METaJUIOXPOMHBIM HMHAUKATOpaM; MNPUMEPHl METAJUIOXPOMHBIX HWHIUKATOPOB (3pHOXpoMOBbIM 4YepHbld T, Mypekcun). Tutpant meroma, €ro
MPUTOTOBJICHUE, CTAaHAApPTU3AUs. BHIBI KOMIUIEGKCOHOMETPUYECKOTO THUTPOBAHUS - TpsMoe, oOpaTHoe, 3amecTuTenbHoe. [IpuMeHeHue
KOMIUJIEKCOHOMETPUH.

OcamutenpHOoe TUTpoBaHWEe. CyIIHOCTH MeToja. TpeOoBaHuUsA, TPEABSIBISEMbIE K pEakIusM B METOJAEC OCaTUTEIBHOTO THUTPOBAHUS.
Knaccudukanus MeTo10B 10 IPUPOIE peareHTa, B3auMOACHCTBYIOIETO C ONpeeIsieMbIMU BEIIECTBAMH. BUIbI OCAIUTEIHHOTO TUTPOBAHUS -TIPSIMOE,



oOparHoe. KpuBble ocagUTEeNTbHOrO TUTPOBaHUA. MHAMKATOpPHI MeToAa OCAIWTENbHOIO THUTPOBAHUS: OCAIAUTENbHBIE. METAIIIOXPOMHBIE,
ancopOLMOHHbIE. ApreHToMeTpuueckoe TuTpoBanue. CylHOCTh MeToja. TUTPaHT, €ro NPUrOTOBJIEHUE CTaHJAApTHU3alMsl. Pa3HOBUIHOCTH METO/I0B
aprenroMerpun (Metoq Mopa, @asuca-dDumepa-Xonakosa, @osibrapaa). [lpuMenenue apreHTOMETpUN B XMMUUYECKOM aHAIU3E.

OO01mas xapakTepucTHKa HHCTPYMEHTANBHBIX ((PU3HKO-XMMHUYECKHX METOJIOB aHAJIN3a), X Ki1accu(uKaIys, TOCTOMHCTBA U HEAOCTaTKH.

OnTuueckue Metobl ananu3a O6muit npunuun meroga. Kinaccudukanus onTuuecKux METOI0B aHAIIM3A.

MouteKyIspHBII CHEKTpaJdbHBIA aHanW3 B YJIbTPadUONIETOBOW W BHIMMOW oOmactu cnektpa. CymiHocTs Merona. OCHOBHBIE 3aKOHBI
cBeTomnorjomeHus: 3aKkoH byrepa-Jlam6epra, 3akon bepa, o0benuHeHHbIN 3aK0H cBeTtonornomenuss byrepa-JlamOepra-bepa. Onrtuueckas mIoTHOCTh
U CBETOIPOITYCKaHHE, CBSI3b MEXKAY HUMU. MeTo bl aOCOPOLIMOHHOTO aHAIN3a.

Konopumerpusi: MeTo] cTaHIapTHBIX Cepuil, METOJ YpaBHHMBAHHS OKPAcOK, METOJ pa30aBieHUS; X CYUIHOCTh, MPUMEHEHUE B XMMHYECKOM
aHaJu3e.

DOoTOKOIOPUMETPHS, POTOITEKTPOKOIOPUMETPUS: UX CYIIHOCTh, JOCTOMHCTBA U HEJOCTATKH, IPUMEHEHHE.

Crextpodoromerpust. CylmHOCTh METO/IA, TOCTOMHCTBA M HEJIOCTATKU, IPUMEHEHUE.

KonuuectBenHusiii (oToMeTpuueckuid aHanu3. YcioBus (oToMeTpuueckoro ompeaencHus. OmnpeeneHue KOHIEHTPAIMH aHATH3UPYEMOTO
BEIIECTBA: METOJ TPalyHPOBOYHOTO TpaduKa, METOJl OJHOTO CTaHAAPTA, OMpEACTCHUE KOHIEHTPAHUKA IO MOJISIpHOMY (KO3 QHIMEHTY morameHus,
MeTO]l 100aBOK CTaHapTa.

O6mme monstus. Krnaccudukanus 3meKTpOXUMUYECKUX METOI0OB aHATTU3a.

Kongykromerpuueckuii ananus (koHaykromerpus). llpuHuun wmetoma, ocHOBHble mOHATHS. [IpsMas konaykromeTpusa. OnpeneneHue
KOHIICHTPALMU aHAJIM3HPYEMOTO BEHIECTBA IO JAHHBIM H3MEPEHHs SJIEKTPOIPOBOJHOCTH (PACUETHBIM METOJ, METOJ I'paIyMpOBOYHOTO Tpaduka).
Konnykromerpuueckoe turpoBanue. CynHocTh MeTOJA. THUIBI KPUBBIX KOHIYKTOMETPUUECKOTO TUTPpOBaHUs. [I[puMeHeHrne KOHyKTOMETPUYECKOTO
TUTPOBAHUS.

[MoteHmomerprueckuii anamu3 (moreHuuometpusi). [puHnun meroma. OmnpeseseHHe KOHICHTPAIMA aHATH3HUPYEMOTO BEIIECTBA B MPSIMOM
MOTEHIIMOMETPUH (METOJ TPayUPOBOYHOTO Irpaduka, METO/ CTaHIaPTHBIX J00aBOK). [[puMeneHre nmpsMoi TOTEHIIMOMETPHH.

[TorenunomeTpuyeckoe TUTpoBaHue. CyIHOCTh MeToa. KpuBble MOTEHIIMOMETPUUIECKOTO THUTPOBaHMs (MHTErpaibHbIe, nuddepeHnanbHbIe,
KpUBBIC TUTPOBaHUs 10 MeToay ['pana). [[puMeHeHe MOTEeHIIMOMETPUIECKOTO TUTPOBAHHSL.

AHHOTAIIUA PABOYEM ITPOI'PAMMBI JUCHUITIIMHBI «DPU3NYECKASA U KOJJIOUTHASA XUMUSA»
ConeprxaHue TUCHIUILIAHBI
Mopynb 1. ®usznueckas XUMusl.
MonaynbHag enuHuna 1. Xumudeckas tepmoanHamuka. [IpeaMer u MeTobl XUMHUYECKON TepMOguHaMUKH. OCHOBHBIE MOHITHS U ONPEICTICHHUS:

CUCTEMBI, COCTOSIHUE CHUCTEeMbI, (DYHKIIMH COCTOSHHUS U (YHKIMH TMpoliecca. BHyTpeHHss sHeprus cuctemsl. Temnora. Pabora. Xumwuueckas
TepMOJMHAMHUKA KaK TeOpeTHIecKasi OCHOBa OnosHepreTuku. [lepBoe Hauano repMoanHaMukn. DHTaIbIU. Tepmoxumus. 3akoH ['ecca. 300apHbIif u



M30XOpHBIN TertoBbie A dexThl. CrnenctBus u3 3akoHa ['ecca. Tepmoxumuueckne ypaBHeHUs. CTaHIAapTHBIC SHTAIBIIUKA OOpPa30BaHUSI U CTOPAHHS
BEIIECTB. TepMOXMMHUYECKHE DPACUYEThl M UX HCIIOJB30BAHHE ISl DHEPTETHUECKOW XapaKTePHUCTUKU OMOXMMHYECKHX IPOLECCOB. 3aBUCUMOCTh
SHTANIBIIMK peaKlUK OT TeMIeparypsl, ypaBHeHnue Kupxroda. Bropoe Hagamo tepmomaumHamuku. O6patuMble 1 HeoOpaTumblie mpornecchl. [Iporece
KHU3HEEATSIPHOCTH KaK TpuMep HeoOpaTuMmbix mporeccoB. DopMyTupOBKH, aHAIUTHUYECKOE BBIPAKEHHE BTOPOTO 3aKOHA TEPMOJIMHAMMKH.
CaMOInpou3BOJBHBIE U HECAMOIPOU3BOJIBHBIE IIPOLECCHI. ODHTPOIHUS, €€ CTATUCTHUYECKOE TOJIKOBAHME M €€ CBA3b C TEPMOJAMHAMUYECKOMN
BEPOSITHOCTBIO COCTOsIHUSA cucTeMbl. @opMyna bonpiiMana. M3MeHeHHe SHTPONMM KaK KpUTEPUH CaMOIPOU3BOJIBHOCTU IPOLIECCOB U PAaBHOBECUS B
M30JIMPOBaHHBIX cpeAax. TepMmoauHamMuyeckue MOTeHIManbl. DHeprus ['ub0ca (1M300apHO-M30TEpMUYECKU TOTeHIuMan). JHeprus ['enpMmrosbia
(M30XOpHO-M30TEPMHUYUCCKH TMOTeHIMan). Pacuer »Heprum ['mOOca, »Heprum [enpbMmrosiblia W WX HCIOIH30BAHUE B KAa4eCTBE KPHUTEPUEB
HAIMpPAaBJIEHHOCTU TPOIECCOB B HEM3OJHUPOBAHHBIX CHCTEMax. OHTAIbIUMHBIA W SHTPONUNHBIA (QakTopbl. XHMHYECKOE pPaBHOBecHE. 3aKOH
neiicrByromux macc. KoHctaHTta Xxumudeckoro paBHoBecusi; crnocoObl ee BblpakeHus (Kp, Kc) n cBsa3p mexny Humu. CMerieHue XHMHUYECKOro
paBHoBecus. [lpunuun Jle-lllarenbe. YpaBHeHHME H30TEpPMBbl XUMHYECKOM pEaKUMUHU. 3aBUCUMOCTb KOHCTAHTBI PABHOBECHS OT TEMIIEPATYPHI.
VYpaBHenue n3o6apsl 1 n3oxopsl Bant-I'odda.

MonynbHas emununa 2. TepmonuHaMuka (a3oBbIX pPaBHOBECHUN. OCHOBHBIE TOHSTHS: (pa3a, COCTABISIOIINE BEIIECTBA, KOMIIOHEHTHI. YHCIIO
KOMITOHEHTOB, YHCIIO CcTeneHel cBo0o bl [IpaBmiio ¢a3 ['mub66ca. OMHOKOMIIOHEHTHBIE CUCTEMBI. J{narpaMMbl COCTOSHUS OJTHOKOMIIOHEHTHBIX CUCTeM. JlmarpaMma
cocTosiHUA BoAbl. YpaBHeHue Knaneiipona — Knaysuyca.

MopynpHaa enununa 3. Xumudeckas kuHeTuka. [Ipenmer m MeToabl XMMHUYECKOW KMHETUKH. OCHOBHBbIE MOHATHS. CKOPOCTh TOMOTE€HHBIX
XUMHUYECKUX PEaKIUi U METOJbl €€ M3MEpEeHMs. 3aBUCHMOCTb CKOPOCTH PEAKIMH OT Ppa3IUuHbIX (PakTopoB. BiusHue KOHLEHTpauuu. 3aKOH
JNEUCTBYIOIUX Macc. MOJIEKYJIIPHOCTh U TOPSIIOK pPEeakUUU. YpaBHEHUST KUHETUKU PEaKIMil HyJIEeBOro, MEPBOrO0 M BTOPOro mnopsakos. Ilepuon
MOJTyTIpeBpaIieHusi. MeTopl OompeAeNeHus Mopsaka peakuuu. Bamsaue temmeparypsl. [IpaBuno Bant-I'odda. Temmneparypusiii kodddummeHT
CKOPOCTH pEakllMU. Y paBHEHHE AppeHnyca. DHEpPIrUsl aKTUBALUK. Teopuu XUMHUECKON KHHETUKU: Teoprur XUMUYECKON KHHETUKH: TEOPHS aKTH BHBIX
coyaapeHuii, crepuueckuil gakrop. Teopus akTHBUPOBAHHOIO KOMIUIEKCA. DHEPrusl aKTHUBAL[MM aKTHUBHUPOBAHHOTO KOMIUIEKca. Pacuer KOHCTaHTHI
ckopoctu peakiuu. Karamns. OOmue 3akOHOMEPHOCTH KaTanu3a. THIbl KaTajau3a: TOMOTE€HHBIH, reTeporeHHbIH, (epMeHTaTUBHbIN. MexaHu3M
nercTBus Katanu3atopa. depMeHTaTUBHBIN Katanu3 U ero ocobenHoctu. Koncranta Muxasnuca. Pons mpoMOTOpOB M MHTHOUTOPOB B KaTaJu3e.
OCHOBHbIE TOHATHS KUHETHKM CIIOKHBIX peakiMid: oOpaTHUMble, MmapajielibHble, MOCiea0BaTeIbHbIE, CONpsDKEHHbIE. DOTOXUMHUYECKHE PEaKIIUU,
3aKOH KBUBAJICHTHOCTU DWHIITEWHA. KBaHTOBBIN BhIX0a peakiuu. LlenmHbie peakiinu (Hepa3BETBICHHBIE U PA3BETBICHHBIE).

MonynbHag enununa 4. DIEKTPOXUMHUS. DJIEKTPOIPOBOJHOCTH pacTBOPOB. [IpoBOJHMKM MEpBOro M BTOPOro poja. Y IenbHas, MOJSIpHAs U
SKBHUBAJIEHTHAS 3JEKTPOIPOBOAHOCTh, (DAKTOPBI, OT KOTOPHIX OHU 3aBUCAT. [I0ABMKHOCTH MOHOB, aOCOJIIOTHASE CKOPOCTh JIBUYKEHHUS MOHOB. 3aKOH
Konbpayma. Kongykromerpus. @U3HKOXUMHUS SJIEKTPOAHBIX MPOLECCOB. MexaHn3M 0Opa30BaHUS JIBOMHOTO 3JEKTPHUUECKOTO CJIOS Ha TpaHULE
paszzena MeTalll — pacTBOpP. DJEKTPOAHBIM MOTEHIMAN, 3aBUCHMOCTb €r0 OT TEMIIepaTypbl M KOHLIEHTpaluuu pacTBopa. YpaBHeHue HepHcra.
Knaccugukanus 35mekTpo1oB: a) 3IeKTPoIbl CpaBHEHUS (BOJOPOIAHBIHN, XJI0pcepeOpsiHbIi); 6) HHANKATOPHBIE JIEKTPOABI (BOJAOPOAHBIN, CTEKISHHBIN).
HoHceneKkTUBHbIE AJIEKTPOJBI, UX TNpUMEHEHHEe B OWOJIOTUH, METUIUHE. l'ampBaHMYECKHME DIEMEHTBI: XUMHUYECKHE, KOHLEHTPAllMOHHBIE.
[TorenumomeTpus.

Mopnynbras equanna 5. [loBepxHOCTHBIE siBieHUs. [IoBepXHOCTHBIE ABJIEHUS U MX 3HaYeHHe B papmanuu. [loBepXHOCTHAsI SHEPrUsl U MOBEPXHOCTHOE
HaTspKkeHue. AzcopOrust Ha rpanuine pasgena JK-I', dK—K. VpaBuenne ['n66ca u ero ananmus. IloBepxHoctHO-akTuBHBIE (IIAB), moBepxHoCTHO-



nHaktuBHbIe (ITMB) 1 moBepxnocTHo-HeakTuBHBIE (IIHB) BemectBa. CoiictBa u ocooeHHoctu [TAB. IToBepxHocTHas akTuBHOCTB. [IpaBmiio [lrokmno
- TpayGe. Mem6pans! Ha ocHoBe [TAB.

Ancopbuus Ha rpanune pazaena T-I, T-XK. Teopun amcopoumm (Jlearmropa, ITonsau, BOT). ®Daktopsl, BIUAIOMNAE HAa BEIMYMHY aJICOPOIIHH.
VYpaaenust Opeitannuxa u JIdHrMIopa. AJcopOuus 3IEKTPOIMTOB U3 PACTBOPOB. DKBUBAJICHTHAs U M30uparenbHas aacopOrus MoHOB. [IpaBuio
[Tanera — ®asHca. MonooOMmeHHas afacopOIus. IOHUTHI U UX KiIacCUpUKaITHSI.

Monayns 2. Kostongnast Xumusi.

MonynbHas equnnna 6. Jlucnepcubie cucremsl. JucnepcHsle cuctembl. JucnepcHas ¢asza u nucnepcuonHas cpeaa. CreneHb AUCHEPCHOCTH.
Knaccudukanusa aucnepcHsix cucteM. KoHaeHcallMOHHBIE U JUCHEPrallMOHHBIE METOJIbI MOJYYeHUs AUCIEPCHBIX cucTeM. OuMcTKa KOJUIOMIHBIX
pactBOpoB. [{nanus, aekTpoananu3, yabTpaguiabTpanus. MolekyIspHO-KHHETHYECKHUE U ONITUYECKUE CBOWCTBA. bpoyHoBCKoe ABIkeHNe, TudPy3us
u ocMmorudeckoe naieHue. CeIMMEHTAMOHHAs YCTOWYMBOCTh M CEIUMEHTAIIMOHHOE paBHOBECHE. YIbTpaleHTpU(yra M ee NpUMEHEHUe s
UCCIIEIOBaHMS KOJUIOUJHBIX CUCTEM. YIJIBTPAMUKPOCKOIHS U 3JIEKTPOHHAS MUKPOCKOIHUS KOJJIOUIHBIX CUCTEM. ODJIEKTPUYECKUM 3apsi]] KOJUIOUIAHBIX
gacTull. MeXaHnu3M BOZHUKHOBEHHUS IEKTPUUYECKOTO 3apsAa KOJJIOUIHBIX YacTull. CTpoeHUE IBOMHOTO IEKTPUUYECKOTO CII0sI. DIEKTPOKUHETHY ECKUM
noreHuuan, ypasHeHue [‘enbmromnpia-CmonyxoBckoro. CTpoeHHEe MULEIBL. BiusHHE 3JIEKTPOJUTOB HA BEJIWYHMHY 3JIEKTPOKMHETUYECKOTO
NOTEHIMama. DJIEKTPOKUHETHUYECKHE sIBIEHUS. OiekTpodope3. DnekrpoocMmoc. IIpakTuueckoe NpUMEHEHHE 3JIEKTpoocMoca. YCTOHMUMBOCTE U
KOaryJisillusl JUCIIEPCHBIX cucTteM. KnHernueckas M arperaTMBHas YCTOMYMBOCTb KOJUIOMAHBIX cHcTeM. Paktopel ycroWunmBoctd. Koarymsnus
MemnieHHass u Ovictpas. [lopor koarymsuuu, ero ompeaeneHue. IlpaBuno Ilynbue—Tapau. Koarymsuus 3omeii cmecsamu 31eKTpoiauToB. Teopus
ycroitunBoct aucrepcHbix cucrem (teopust JJIDO). Komnonanas 3amura. [lentuzanus. B3aumuas xoarymisius KoJuiou0B. Buabl qucnepcHbIX
CUCTEM: a3P030JI1, CYCIIEH3UHU, IMYJIbCUH.

MonynbHas eqununa 7. ITomydenue u csoiictBa BMC
Knaccugukanus BMB. ®a3ossie cocrostnus BMB. CpoiictBa pactBopoB BMB. Koauepsauus. Ocmotuueckoe aapieHue pactsopoB BMB. Bsskocts
pactBopoB BMB. Onpenenenue momnekymnsipHoit Mmaccsl BMB BHCKO3UMETPUYECKUM METOIOM.

AHHOTAIIASI PABOYEHM ITPOT'PAMMBI JJMCIHUITIJINHBI « CTATUCTUYECKHWE METO/JIBI B BHOJIOT U »
ConeprxaHue TUCIUILIAHBI
Monynsb 1. JleckpunTuBHbIe U rpaduuecKkre METO bl aHaTN3a JaHHbBIX.
Cratuctuueckue naHHble. EMWHUIIA COBOKYITHOCTH, CiIydaiiHas IepeMeHHas, BapuaHTa. Bapuanmonueii psa. ['pynnupoBka gaHHbIX. OCHOBHBIE
XapaKTepUCTHKU BApUAIMOHHOTO psAla: MOJa, MeIuaHa, CpeaHss, IUCIEepCUs, CpeaHee KBajapaTHdeckoe OoTkIoHeHue. [ 'paduueckoe

n300pakeHNE BapUAIMOHHOTO PsAJIa, TIOJIMTOH U TUCTOTpaMMa 4acTOT. DMIUPHUUECKHUI 3aKOH pacipeiesieHus, KpUBasi pacrpeieICHHs.

Monaynb 2. 3aKOHBI pacnpeeaeHus.



3aKOHBI pacrpeieNICHNs CIy4YalHbIX BeTMYrH. OyHKIMS U IUIOTHOCTh pacnpeneieHus. Buasl pacnpenenennii. HopmanbHoe pacnpeeneHue u ero
xapakrtepuctuku. llacnpenenenue mupcoHa (y2 -pacmpenencnme). PacmpenenceHue crhlojieHTa (t-pacmpenenenue). Pacmpenenenue ¢umepa-
cHeznekopa (f-pacnipenenenue).

Monyns 3. BeIOOpOYHBI METO
I'enepanibHass ¥ BBHIOOpPOYHAS] COBOKYITHOCTH. 3a7add OICHUBaHUS. TodYedHBIE OICHKM M WX CBOWCTBA. HeCMEMIEHHOCTh, COCTOSITEILHOCTh U
3¢ pexTUBHOCTD. MeTOIbl TOJIYYSHHS TOUCUHBIX OIICHOK: METO/I MAKCUMAaJILHOTO TIPaBAO0NO00UsI, METO MOMEHTOB. IHTepBalIbHOE OIICHUBAHUE.

Monayns 4. CTaTUCTUYECKOE OLICHUBAHUE U CTAaTUCTUYECKAs POBEpPKA THIIOTE3
HNutepBanbHOe oneHuBaHue. JlOBEpUTENbHBIA MHTEpPBAJ [JII HEU3BECTHOM BEPOSTHOCTU. JlOBEPUTEIBHBIE MHTEPBAJIBI JUISI MAaTEMATHYECKOIO
OKMJIaHUS ¥ TUCTIEPCUH HOPMAJIBHOTO pactipeaenienus. CtaTuctudeckas rnpoepka runore3. Kpurepuun 3nauumoct. OmmOKH IEPBOTro ¥ BTOPOT O
pona. 3agada CpaBHEHHsS TapamMeTpOB JIBYX HOPMAaJIbHBIX TE€HEpaJbHBIX COBOKyNHocTed. Kpurepum cormacusa. [IpoBepka HOpMaibHOCTH.
Kpurepuit xu-xkBagapar, KpuTepuid KOJIMOTOpOBa.

Mopyns 5. luctiepcCMOHHBIN aHAIU3
[TonsiTHE pE3yNBTaTUBHOTO NpPH3HAKA, PETYJIUPYEMBIX M HEpEryJqupyeMbix (akTopax. BHyTpurpymnmoBas HW3MEHUMBOCTH. McciemoBanue
CTAaTUCTUYECKOM 3HAUMMOCTH Pa3INuusl MEXIy CpeAHUMHU B rpynmnax. dakTopHas u ocrarouHas aucrnepcus. JJoctoBepHOCTs BiAusHUS (PakTOpa.
MuorodakropHbie Moaenu. Ta0nia MHOKECTBEHHOUW Koppemsiun. PakTopHbIe HArPY3KH.

Monynb 6. KoppensiuuoHHbIN U perpecCUOHHBIN aHAIN3
Koppensauus. IlpoBepka 3HaunMocTd Kod(pUIMEHTa KOPPENALUN, METOJ HaUMEHBIIWX KBaapaToB. Mojenb JIMHEHHON perpeccuu ¢ OAHOM
nepemeHHoll. HenmapameTrpuueckrne MeTo/ibl CpaBHEHMsI LIEHTPOB U pa3dpocoB. Kpurepuu nmpoBepkr oAHOPOJHOCTH pacnpeaeneHuil. Kpurepuu
BUJIKOKCOHA, MaHHa-yHTHH, KOJIMOIOpoBa-CMHpHOBa. Hemapamerpuyeckue KoppensuuoHble Mepbl. KoadduiuumeHT koppensuuu crnupMeHa.
Tabnuiel cOnpsyKEHHOCTH.

Monynb 7. AHaIU3 BpEMEHHBIX PsiI0B
[TonstTe BpemeHHOrO psaga. KOMIIOHEHTHI BPEMEHHOTO psifia, TPEHM, LUKINYECKas Bapualus, ciydaiiHas Bapuauus. Crinaxxusanue psga. Pacder
IIPOTHO3HBIX 3HAYECHUH.

Mopnyns 8. KnacrepHblil aHans
OCHOBHBIE MOHATHUSA KJIACTEPHOIO aHauu3a. ['pynnupoBka JaHHBIX. MaTpula pacCTOSHMN, HepapXudeckas KiacTepusanus, JeHaporpamma. Pomb
KJIaCTEPHOT'0 aHAIM3a B IPUKIIATHOM OMOJIOrMYECKOM HCCIIEI0BAHUU.



AHHOTAIIUSI PABOYEH ITPOT'PAMMBI JINCHUTNIJIMHBI «METOJOJIOTUSI HAYYHOI'O DKCITEPUMEHTA»
Coneprxanuie TUCHUILIAHBI

Monyinb 1. MeTomonorust OMOJIOTHYECKUX UCCIICTOBAHIMA

Lenb u 3amaun kypca. MecTo NUCHHUIUIMHBI Cpeld IpYrux Ouosornyeckux aucuuiuinH. Knaccuduxamus nayk. @yHIaMeHTalbHbIE U MPUKIATHbIC
HayKu, pa3paboTku. MeToMoIoTus M METOJbl HAydyHOTo MO3HaHWs. MarepuanbHO-TeXHUYeCKas 0a3a Hayku. Haydnele wmiueu, rumoressbl, (HakTsl,
CpeICTBa MaTepuaIn3allii HayYHBIX HJIeH, CUMBOJIIMYECKUE CPEICTBA HAYKH, UJCalIbHbIE CPEACTBA HAYKH, CPEICTBA KOHTPOJIS, OLEHKH, CAaHKIUHI U
noompennii. Hayuneie mikosnbl. OcoOCHHOCTH OpraHM3alMM HAYKW Ha COBPEMEHHOM 3Tare pa3BuTHs. OOmeOnoIornyecKue METOAbl U TPHUHIIUIIBI
M3YYEeHHsI KUBBIX OpraHu3MoB. OmnucaTenbHBIM, CPaBHUTENIbHBIN, YKCIEPUMEHTAIbHBIA U HCTOPUYECKUN METOMbI, UX COJEp>KaHUE, MPUHIIUIBI U
METO/IbI, UCTOPUS PA3BUTHS, MPUMEHEHHE B COBPEMEHHOUN Onosioruu. CHCTEMHBINH MOAX0], OOBEIUHSIOMNN B €IMHOE 1EJI0e MPUHITUIIBI U CPEICTBA
OIKCATEIBHOT0, CPABHUTEIHHOTO, IKCIIEPUMEHTAIBHOTO U HICTOPHUECKOTO METOIOB.

Mopynsp 2. Opranuzanusi Hay4HbIX S5KCIIEPUMEHTOB

OcHOBHBIE BOMPOCH W 33Ja4d IUIAHUPOBAHUS W OPTraHMU3AIMH SKCIIEPUMEHTOB. OTallbl HAyYHOH pPAaOOTHI: IUTAHUPOBAHHUS W OpraHU3aIuU
uccienoBaHus, 00pabOTKU MONYyYEHHBIX Pe3ylbTaTOB M HMX TEOPETHUYECKOTO aHajiu3a. 3aJaud Ha dTane iaHupoBaHus. OmpeneneHue myTed H
MeTol0oB uX pemieHus. O6paboTka pe3yiabTaToOB JKclepuMeHTa. KadecTBEHHBIM M KOJMYECTBEHHBIM aHAW3 M CHCTEMaTH3alMs TOJyYEHHBIX
AKCIIEPUMEHTATIbHBIX JaHHBIX, UX U300paKeHHE B HATJISTHOM BU/IE.

Monyns 3. OdopmieHne pe3yapTaToB HAYYHOTO SKCIIEPUMEHTA

Koneunslie pesynbratel HUP cTyneHTOB: ycTHOE cooOlieHue, JoKIal, KypcoBas U AUILIOMHAs paboThl, MyOIMKallMy B NI€YaTH, JOKJIAbl HA HAy4YHOU
koHpepeHmu. [IpaBuna u TpeboBaHUA K 0(hOPMIIEHUIO HayuHBIX IyOnukanuil. OpopmiieHre MUCbMEHHBIX OTUETOB, KYPCOBBIX U JIUIUIOMHBIX padoT.
Texct pabotel. IIpaBmna opopmienus texcra. bubnuorpadudeckue cCbUIKM M CHUCOK JuTeparyphl. Mmmoctpanuu. ['paduyeckoe nzoOpaxkeHue
pe3yabTaToB omnbiTa. OCHOBHBIE TpeOOBaHUs K mocTpoeHHto rpaduxos. IlpaBuna nmocrpoenus rpaduxos. IToctpoenue nuarpamMm. Tumsl auarpamm:
JUHEIHbIE, IEHTOYHBIE (CTOIOUKOBBIE), CeKTOpHBIE. M300paxkeHne pe3ynbTaToB UCCIEA0BAaHNS B BUJIE CXEMBI, YEpTEXKa.

Monyns 4. PedepupoBanue
PedepatuBnbiii 0630p. AHHOTanus. [IpakTHUeckre COBETHI IO TEXHUKE pedeprupoBaHUS HAYYHOTO TEKCTA.

AHHOTAIIUS PABOYEH TPOT'PAMMBI JIJUCHUILJIUHBI «OCHOBBI 9KOJIOT U1 »

Conepxanue TUCUUTITAHBI



Moaynb 1. OcHOBBI 001IIEH YKOTOTHH

MopnynpHas eauHuna 1. DKoJIOrus Kak HayyHas JUCUUILIMHA

[Tonsitue skonoruu. B3anmMOCBs3b 3KOJOTHM C IpyruMU Ouonormueckumu Haykamu. ConepkaHue, MpeiMeT W 3a1aud sKkojoruu. Mcropus
OMOIKOJIOTHYECKUX BO33PEHUN. DKOJIIOTUYECKUE acleKThl B paborax uccienonateneil (A.I'ymbonpara, K.@.Pynse, H.A.CeepuoBa, A.H.bekerona,
3.I'exkens u ap.). Bausiaue poOOT 10 SBOIONUH HA SKOJIOTUYECKOE 3HAHHUE.

®opmupoBanue yueHusi o Oumonenosax (K.Mebuyc). buonenorndeckue uccnenoBanus B.B.JloxydaeBa, I'.®.Mopo3sosa, JI.H.Kamkaposa,
JL.T'.Pamenckoro, B.B.Anexuna u ap. MaTtematudeckoe MoienupoBaHue oOnotnueckux oTHomeHui. Pabotsl A.Jlotka, B.Bonbteppa. OnbiThl ['ay3e.

Cranosiienne mnonyisanuonHod skonoruu (Y.9nton, C.A. Cesepuos, H.II.Haymor, C.C.IlIBapm u 1p.). Bo3HHMKHOBEHHE KOHIICTIIIHH
skojornueckod Humu ([[x.I'punnemn, Y.Dnrton, P.Maxkapryp, J.Xarumncon, I'.®.['ayze). PaspuTue mnpeacrtaBieHuil 00 3KOCHUCTEMax U
o6uoreonenozax (A.Tencnu, B.H.CykaueB). PazButue yuenus o 6uochepe (B.1.Bepnaackuit). CoBpeMeHHOE pa3BUTHE IKOJOTHUH KaK HAYKH.

CrpykTypa coBpeMeHHO# 3Koja0ruu. [IoHATHS 00 ayTIKOJIOTHH, JEMIKOJIOTUH, SHI9KOIOTUH, CHHIKOJIOTHHU. [ 100ambHAast SKOJIOTHSL.

MopnynbHast equHULIa 2. AyTIKOJIOTUS

Cpena u ycnoBus cyliecTBoBaHus opranuszMa. @aktopsl cpesipl, 001I1e 3aKOHOMEPHOCTH IEUCTBUS HA OpraHu3Mbl. CTpecc Kak 3KOJOTUYECKHIM
dakrop.

Oxonoruveckue (aktopsl. Knaccudukamus dakropoB: abuoTudeckue, OMOTHYECKHE, aHTpomuueckue ¢akTopbl. BrmusHue Ha opranusm
abuotnueckux (HakTopoB (IpsMoe U KOCBeHHOe BozfeiicTBue). [loHsATHE 00 MHTEHCUBHOCTU SKOJIOTMUYECKOTo (hakTopa. IKOJOTHUYECKHI ONTUMYM U
neccumyM. COBMECTHBIE ACUCTBUS dKoNorndeckux ¢akrtopoB. OrpanuumBaromuii gakrop. [IoHSATHE O KOHCTEIALMU SKOJIOTHYECKHX (DaKTOpOB.
3akoH 0. JInubuxa «mpaBuiia MUHUMYMay.

OKoJorn4eckasi INIACTUYHOCTh OPraHU3MOB. DKOJIOTUYECKHE Pl M DKOJIOTMUYECKas MHIMBUAYanbHOCTh. [IpaBuno npensapenus. [IpuHuun
cTanManbHOM BepHOCTHU. [IpaBuia cMeHbl MECTOOOUTaHUS U SIPYCOB.

[TpyHIMIBI 3KOJOTMYECKOM KiIaccu(UKAlMM OpraHU3MOB. YHUTApHble U MOAYJSpHbIE OpraHu3mbl. [loHATHE O CTEHOOMOHTHBIX U
ABPUOHMOHTHBIX BHIAX. OcHOBHbIE aJaNTHUBHBIE CTPATETMM OPraHU3MOB: NOJYMHEHHE cpejae, HU30eraHue HeOJaronpHsTHBIX BO3AEHCTBUM,
aKTUBHOE COIPOTHUBIICHHE cpee. AKTUBHASI M CKpbITasl KHU3Hb. AHaOMO3, runo0no3, Kpunrtoornos. CrocoObl U30eraHnus HEOIaronpusATHBIX YCIOBHMA
cpenbl. [loBeneHueckrne 0COOEHHOCTH OpraHn3MOB. CBsI3b )KU3HEHHBIX LIUKJIOB OPIaHU3MOB C YCJIOBUSMHU OOMTaHUS.

OHJ03K0JI0THsA. DKOCUCTEMBI BO BHYTPEHHEN OpraHU3allMi HHAUBUAYYMa, UX pOJIb i opranusma. [IpukinanHoe 3HaueHne Y)HI09KOJIOTHH.

@akTopbl 3amUThl OopraHu3ma. OCHOBHBIE 3alUTHBIE CTPYKTYpbhl opraHusma. HMmmyHurer. OXxpaHuTenbHas poilb HMMYHHTETA.
WNudexmonHplii UMMYHUTET. BpoxkieHHbIH uMMyHHUTET. Ponb HacnencTBeHHOCTH. [IproOpeTeHHbIi HMMYHUTET: aKTUBHBIM U MTACCUBHBIN. BakiuHb
u ceiBOpoTKU. HemHdexunonusiit uMmmynureT. [Ipo0aemsl TpancrianTauuu. KineTouHsii, ryMOpalibHBIN U TKaHEBbII UMMYHUTET. AJUIEPTHUs.

Baxneiimume abrnotudeckue (pakTopsl U aJantanus K HUM OPraHu3MOB.



Jlyuucras sHeprusi CBETa, CBETOBOM PEXUM. DKOJOTMYECKHE TPYIIIbl PACTEHHUM MO OTHOLICHHMIO K cBeTy. CBET, Kak YCIOBUE OpPHUEHTALMHU
KUBOTHBIX. DoTOTaKcuC. bruontroMuHeceHIMS.

TennoBoii pexxum. [loiikunorepMHble U roMmoiloTepMHbIe XKUBOTHBIE. Dusnonornveckoe Bpems. [lonarus s¢ddexkTuBHON Temmeparypsl U
cyMmmbl 3¢ dexTuBHbIX Temnepatyp pasButus. KoHmenuus «rpamyco-aHei». TemmepaTypHblii ONTUMYM U MECCUMYyM. AKKIMMaTH3auus. TerioBoi
dakTop U ero posib B pacupezaeneHuu (Guopbl U gayHsl o 3emMHomy mapy. [IpaBuno Amnena. [IpaBuno beprmana. buokmumaTudeckwii 3akoH
A.Xonkunca. CrnocoObl peryisiiiy TeMIepaTypbl Tella y JKMBOTHBIX: XHMHUYECKas, (U3MYecKas M TOBEACHYECKAas TEPMOpEryssiuusi. DHIO0- U
9K30TepMHUs. AJJaNTallMM PACTEHUN U 5KMBOTHBIX K )KM3HHU B ApUIHBIX YCIOBUSX.

Brnaxxnocte. OCHOBHbBIE IOKa3aTeId BIAXXHOCTU (A0OCOJIIOTHAs, OTHOCHUTENbHAs BIAXHOCTb Bo3Ayxa). [epuuurt Haceimenus. Ce3oHHOe
pacnpeelieHue BiIaru. JKOJIOTHYECKUE TPyl PACTCHUM M )KMBOTHBIX 110 OTHOLICHHIO K BOJHOMY pekuMy. lIoHATHE O MOMKMIOIMIPUYHOCTH U
TOMOMOTUAPUYHOCTH OPTaHU3MOB - UX aJalTUBHBIE IPEUMYIIECTBA U HEJOCTATKH.

Bo3ayx kak axosnorudeckuit pakTop.

MopynbHast enuauna 3. DUIIKOIOTUs

XKuznennsie (opmel. JKuznennsie Gopmbel pacteHuil. JXusHennsie ¢Gopmbl KUBOTHBIX. PaboTel Teodpacra, A.I'ymGomnbara, E.Bapmmunra,
K.Paynkuepa, U.I".CepebpsxkoBa, A.H.dopmo3zoaa.

OcHoBHBIE Cpe/Ibl KU3HU, PACIIPEIEICHHE OPIraHU3MOB 110 CpeJaM KU3HH.

Bonnas cpena. Oxonornueckue rpymnmnbl rupoOuontoB. Hekron. IlnankToH. bentoc. Dkonoruueckasl miacTUYHOCTbh BOJHBIX OPraHM3MOB.
AnantuBHble 0COOEHHOCTH BOAHBIX )KMBOTHBIX U pacTeHUi. BUOGMIBTpaTOPBl M X 3KOJIOTHYECKAs POJIb.

HazemHo-Bo3nymHass cpena. OOmas xapakTepucTHKa (BO3AyX, aTMOC(EpHBIE OCAJK{, BIAXKHOCTh). OKOKIMMAaT U MHUKPOKIMMAT.
I'eorpaduueckast 30HAIBHOCTb.

[TouBa, kak cpena »ku3HU. CBOICTBA MOUYBHI, KaK dKOJOTHYECKOro ¢akropa. Posib MouBbl B KU3HEAESITEIBHOCTH OPraHU3MOB. JKOJIOTHYECKHE
IpyNIbl TOYBEHHBIX OPraHU3MOB (F€OOMOHTHI, reouiibl, reokceHbl). [IoHATHE O MOUBEHHBIX MUKPOOMOTaX, Me300M0OTaX U MakpoOHuoTax. 3HaUCHHE
sn0dgudeckux GakTOPOB B pacCIpeeICHUH PACTEHUN U KUBOTHBIX.

JKuBbie opraHusMbl, Kak cpena ku3Hu. Tonuyeckue cBs3u. Poib opraHu3mMoB B CO3/IaHUU CPEJIbl APYT IS Apyra. Buasl OMOTHYECKUX CBSI3EH
(cuM6M03, KOMMeHcanu3M, MyTyanusm). [Tonsarue sxTo- u sHAonapazutusma. CTeneHs pa3BUTHS 3HI00KM03a B nipupoae. [loHaTue o mapasuToreHose.
buonornueckuii ¢enomeHn mnapazutusma. [lyTM BO3HUKHOBEHMS Mapa3UTH3Ma, HKOJOTMYECKas KiaccH(UKalus NapasuTH3Ma. AJanTaiuuu K
napazutudeckomy oOpasy xku3HH. [leiicTBue mapa3uTa Ha X03siMHA. ['eHeTHYecKre U HereHeTHYecKue (akTOpbl, OMpPEeNsIone BOCIPUUMUNBOCTh
XO035IMHA K MapasuTy. 3allluTHbIE IEHCTBUSA XO35MHA IPOTUB Napa3uTapHOW MHBA3UM. LIMKIIbI pa3BUTHUSA Apa3UTOB, YEPEJOBAHUE IOKOJIEHUN B LIUKJIAX
pa3BuTus napa3utoB. OCHOBHBIE, pE3EPBYapPHBIE U IPOMEKYTOUHBIE X035€Ba.



[TapazutapHbie TPUPOTHO-OYArOBHIE TPAHCMHUCCHUBHBICE W HETPAHCMUCCHUBHBIC 3a0ojieBaHms, ux kputepun. Yuenue E.H. IlaBnoBckoro o
MPUPOAHON 04aroBOCTH OoJsie3HEe. DKOJIOTUYECKUEe MPUHIUIIBI O0pBObI ¢ mapasutapHeiMu 3a0oneBanusmu. Yuenne K.M. Ckpsbuna o aeBactanuu.
DBOIIOLMS TAPA3UTOB U Mapa3sUTU3Ma MO ICHCTBUEM aHTPOIIOTEHHOTO (haKTopa.

Buonornueckue purmbl. OcHOBBI XpoHoOuonorun. [lonstue 06 agantuBHbix Onoput™max. Cytounsie putMbl. Cunonnueckuid putM. [IpunuBHO-
OTJIIMBHBIC pUTMBI. BHyTpennue ((usnonorndeckue) u BHemHHEe pUTMbI. Ce30HHAS NEPUOIUYHOCTh. SIBiIeHUE (oTomeprHoan3Ma U €ro 3Ha4eHue B
KU3HH KUBBIX Oprann3MoB. [Ipucrnocobnenne oprann3MoB K HEOIArONpUsATHBIM CE30HHBIM (haKTOpaM.

MopynbHas enuanna 4. Jlemakonorust

[Tonsrtue nmomysiiuu. Kinaccudukanus: sKooruyeckas noImyJsiius, reorpaguueckas MmomyJssusl.

CrpykTypa ¥ AMHAMUKa NONyJSui. YUCIEHHOCTh M IUIOTHOCTh HOMydsuui. I11010BUTOCTB, CMEPTHOCTh, MHUIPALMOHHBIE IPOIECCHI
nonyssanuu. CraOuibHble, pacTyllie U COKpAIlAIoIIUecs MOMyJISUH. OKCIOHEHIHUAIbHBIA W JIOTUCTHYECKUNW THUIl POCTA MOITYJISIIHA.
BHyTpunonyismuoHHas peryssius YUCICHHOCTD NOmy . DddeKT rpynisl (TeppuTOpHaIbHOCTD, (ha30Basi HK3MEHUYHBOCTD ).

Bo3spacthas crpykTypa nomynsuuil. [lonsrue o npepenpoayKTuBHOM, pEIPOAYKTUBHOM U MOCTPENPOYKTUBHOM BO3PACTE MOMYJIALUU.

[Momumopdusm nomynsmun. Tlomynsmus, Kak camMOperyJIHpYIOIAscs dKoJorndeckas cuctema. [loHsTHE 00 SKOJOTHMYECKHX CTPATETrHsiX
BbDKMBaHMUs (r-cTparerusi, K-crparerus).

Mopnyns 5. CunaKkonorus

OcHoBHble TOHATUS CUHAKONOTUU. [loHsATus OuoneHo3a u Ouortoma. Ilonarus o Ouoruueckux (aktopax B Oumonenoze. Kmaccuduxarms
B3aMMOCBS3€i OPraHU3MOB IO UX OMOLIEHOTHYECKOI 3HaunMocTu. Tpoduueckue, Tonuueckue, padbpuueckue, popruueckre OTHOLIEHUS OPraHU3MOB B
ouonenose (B.H.bexnemuies).

buotnyeckue cBs3M opraHu3MoB. TUIBI OMOTHUECKUX OTHOIIEHHH (KOHKYPEHLUs, XUITHUYECTBO (opraHodarus), napasuTu3M, KOMMEHCAIN3M,
CUHOWKMUSI, MyTYyaJIl3M, 300X0pHsl, aJUIEJIONATHsl, HEUTpaIu3M, aMEHCAIHU3M).

Tpoduyeckue cBA3M KUBOTHBIX M pacTeHudl (¢purtodaru, canpodaru, konpodaru, 300¢aru). OTHOIIEHUS «XUIIHUK — XKEPTBa», «I1apa3uT —
XO35IMH» U MX IBOJIFOLIMOHHAS POJIb.

Ponp GuoTnyeckux B3aMMOAECWCTBUN B PEryJsIIMM YMCIEHHOCTU BUAOB. Marematuueckue monenu Jlotku-Bonbreppsl. 3akonbl BoiabTeppsl
(«3aK0H MepHOAMYECKOTO IIUKIIa», «3aKOH COXPAHEHHsI CPETHUX BEIMUMHY, «3aKOH HapyIlIeHHUs CpeJHUX BeJInduH»). Teopema («mpuHium») ['yase.

Crpykrypa 6uoneno3oB. [lonsrue o6 sxonornueckoil Humte. Konuenuus XarunHcona. Paznuune mexay ¢yHIaMeHTalIbHOM U pealn30BaHHOM
sKoJIoruueckoit Hueil. CoBpeMeHHOe NpeCTaBIeHne 00 SKOJIOTUYECKON HUIIIE.

Bunosas ctpykTypa OnorieHo3a (BUIbl JOMUHAHTBI, TPEIOMUHAHTHI, daudukatopsl). [Tonstue o koHcopuuu. Muaekc paznoobpaszus lllennona.
[IpocTpancTBeHHas cTpyKTypa 6uoeHo3a. [lonsTue 06 sipycHOCTH, CUHY3USX, Taplielax. Okojnoruyeckas CTpykTypa OuoneHosa. [Ipocteie u
cioxHbie OuoreHo3bl. [lorpannunsiii (kpaeBoit) 3¢ dexT. IkoToH. Onymeynsiii 3pdext. OcoOOEHHOCTH BOIHBIX U Ha36MHBIX OMOIICHO30B.



Oxocuctemsl. [TousTrue 06 sxocucremax. Pabotsr A. Tencnu. Yuenue o 6uoreomnenose. Pabotsr B.H.Cykauesa.

MarepuanbHO-3HEpreTHYecKre nporecchl B 3KkocucTeMax. OCHOBHBIE 3JIEMEHTBI JKOCHCTEMbI, O0ECHEUMBAIOIIME KPYrOBOPOT BELIECTB.
MacmtaGbl 5KOCUCTEM.

[Toroxu BemecTBa U SHEPrUM B 3KocucTeMax. [Iumessie nenu u Tpoduyeckue ypoBHH B 3kocucreme. Llenu u muxiiel nutanus. [lonarus o
NpOAYLICHTaX, KOHCYMEHTax W pexyueHTax. 3akoH 10%. Dxomormueckas mupamuna. [lupamuga yucnennocty OnronHa. [Tupammna 6uomaccer lO.
Onyma. [Tupamuaa suepruu I1. {roBuHBb0. XapakTepucTHKa SKOJOTUICCKIX MTUPAMHU] B aHTPOIIOOMOIKOCUCTEMAX.

[Tonsatne 0 OHONOrMYECKOW NPOTYKTHBHOCTH 3KOCHUCTEM (BajoBas MEpBUYHAS MPOJYKLHMSA, UYUCTas IEpBUYHAs NPOLYKIMs, BTOPUYHAS
npoaykuusi). Pacnpenenenue Ouonormyeckoil mpoaykuuu Ha 3emuie. CTpaTeruuyeckoe M TaKTHMUECKOE pearMpoBaHUE Ha KojleOaHMs CTENEeHU
00€CIeYeHHOCTH PECYPCaMHU.

MunepanbHblit 00MeH. bruoreoxumuueckue NpoOBUHLIMYU U SKOJIOTHYECKHEe 3a00seBaHus yenoBeka. [IoHsaTne 00 3HAEMHUECKUX €0 XUMHUECKUX
MHUKPO3JIEMEHTO3aX.

Junamuka u ctabuibHOCTh SKocucTeM. CyTouHasi U rofioBasi JuHaMHKa 3kocucteM. L{ukinueckue u3MeHeHusl. DKOJIOTHYECKUE CYKLIECCUU U
nurpeccud. [lepBuunble U BropuuHble cykueccuu. OOmue 3akoHOMepHOCTH cykieccuil. CtaOuibHble U HecTaOuIbHbIE OMOLEHO3bl. CepralibHbIE U
KJIMMAaKCHbIE cOOO0IIeCTBA. DKOJOTMYECKOE PaBHOBECHE. DKOJIOIMUECKasi EMKOCTh TEPPUTOPHUM U yCTONYMBOCTh DIKOCHCTEM.

MonenupoBaHH€E SKOCUCTEM.

MonynbHas eaununa 6. ['mobaibHas 3Kon0rus

OCHOBHBIE 3aKOHOMEPHOCTH pa3BUTUS U AMHAMUKU Ouocdepsl. [lonstue o 6uochepe. Ilonsatue «kupoe BemecTBo». CBoWcTBa U (QYHKIMU
XHBOro B Ouocepe. buonornueckoe MHOrooOpasue — BeLyluil pakrop opranuzanuu 6uocgepsl.

VYyenne B.M.Bepnanckoro o 6uocdepe. Pacnpenenenue xu3Hu B 6mochepe. XKuBoe, kocHoe u OnOKOCHOE BemiecTBO. DYHKIIMU >KUBOTO
BellecTBa 1o BepHajnckoMy (sHepreTrueckas, ra3oBasi, KOHIEHTPALXOHHAs!, OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS, IECTPYKIIMOHHAS).

BosnukHoBeHue u pazsutue Ouochepsl. IBomonus ouocheprl. Cpena u npenensl xxu3Hu B 6uocdepe. [lonstue o 6uoreochepe. Muporoe
pacnpezenieHrue nepBUYHON npoayKiuu. ['1o6anbHblil 6MOreoXuMUYECKH KpyroBOpoT BelllecTBa B orocgepe.

Henunelinas nunamuika 6uocepHsix mporeccoB. CHHEpreTHdecKue MOJEH. Y CloBUs ycTounBocT Ouocdepsl. bruocdepa n kocmuueckue
LUKJIBL.

Bo3nukHOBeHHEe W pa3BuTHEe Hoocdepsl. DBoironus Hoocdepsl (paborsr D. Jlepya, Il.Teitsipa ne Ilapnena, B.M.Bepnaackoro, M.M.
Kammmnosa, M.W. Byabiko).

BnusHue nesrenbHOCTH yenoBeka Ha Ouocgepy. OOImas XapakTeprucTUKa aHTPOITNYECKUX (PaKTOPOB.

PanuanyionHoe 3arpsi3HeHUE Cpebl, XMMHUECKOE 3arps3HEHHE Cpelibl, dJIEKTPOMArHUTHOE 3arpsi3HEHUE Cpelbl, 3arps3HeHHe OKpY Karollei
Cpelibl KCeHOOMOTUKAMMU.



Monyinb 2. OCHOBBI aHTPOMOIKOJIOTUH

MonynbHast eqununa 7. OCHOBBI aHTPOIIO3KOJIOTUN

[TpenmeT u 3a1a4u AaHTPOIIOIKOJIOTHH.

AHTpPOMOOMOIKOCUCTEMA, €€ CTPYKTYpa, CBOMCTBA M (YHKIIMH, MOSBICHUE B MCTOPHUU KU3HM Ha 3emiie, OCHOBHBIC 3Talbl UCTOPUYECKOTO
pa3BuTHs, Kiaccupukanus. [ eorpapuueckoe pacHpoCTpaHEHHWE AHTPOIMOOMOAKOCHCTEM M HMX B3aUMOOTHOLICHHE C JAPYTHMH HPUPOJHBIMU
skocucteMaMu. PaKTOpbl Cpeaibl, IEUCTBYIONINE HA HUX, U UX OTBETHBIE peakiuu. AHTPOMOOMOIKOCUCTEMA KaK IPUMEP CUHAKOJIOTUYECKOU CUCTEMBI.
BosneiicTBue yenoBeka Ha SKOCUCTEMBI. ATpo- U YPOOIKOCHCTEMBI U YCIIOBUS CYLIECTBOBAHUS B HUX.

Dkonorus yenoBeka. UenoBek kak Ononornueckuid Buj. DKOTHUIBL. ['oMeocTaTiueckas perynanus. Beiciias HepBHas nesrenbHocTh. OHTOreHe3
U ero Kputuueckue nepuoabl. Cpena oOuTaHus yeloBeKa.

Okonornyeckue (hakTopsl U 310pOBhE YenoBeka. ba3zoBbie moTpedbHOCTH YenoBeka. CTpecc U TpeHHpPOBKaA. | eHeTHKa 4eI0BeKa U TeHEeTHUSCKU I
rpy3. OCHOBHbIE MUIIIEHU H 3P (PEKTHI arpecCCUBHOTO BO3ACUCTBUS OKPYKAIOIIEH cpelbl Ha YesioBeKa. JKU3Hb B OKCTPEMaJIbHBIX yCIOBHUSX.

Okonorus 4enoBedecTBa. Jlemorpaduyeckne mokazarenyd W TOKa3aTend 3A0poBbs. JlmMuTupyromue (akTopbl B pa3BUTHH 4YEJIOBEYECTBA.
KauecTBo %u3HU U 3K0JIOTHYECKasi O€3011aCHOCTbD.

Menuuunckas skonorus. [lonstue o0 53THOIKONOTMYECKUX (DAaKTOpax MATONIOTUM YeJoBeKa. Dkojoruyeckas menuiuHa. ColuanbHas
9KOJIOTHS.

AHHOTAIIUS PABOYEH MPOT'PAMMBI JUCHUNIJIMHBI «®U3UKO-XUMUYECKHUE METO/IbI AHAJIU3A»
Copepxanne TUCIUILINHBI
Monyns 1. MeTonbl U3MEPEHUN U OYUCTKH OPTaHUYECKUX COEINHEHUM.

MonynbHas equanna 1. Tounoe B3BemmBanue. [IpsiMple 1 KOCBEHHBIE METO/IBI N3MEPEHUN

Monynsnas enununa 2. Ilepexpucrammmsanusd. Ilepekpuctammsanus u3 pactsopa. Bwidop pactBoputens. CTUMyIUpoOBaHHE KPHUCTAJUIM3ALUM.
Craaun mepexpucramnuzanuu. JpobHas kpucramnuzanus. [lepekpucrammmzanus u3 pacmiana. [IpocTtas meperoHka npu aTMOC(EepHOM JABICHHH.
[Ipocras neperonka B Bakyyme. [leperonka ¢ BOJSIHbIM ITapoM.

MonynbHag eauHuna 3. AHanM3 OpraHuyeckux coeauHeHuil. Karteropum 4acToThl BellecTBa: TEMIEpAaTypa KWIIEHHUs, TeMIlepaTypa IUIaBICHMS.
[Tokazarens npenomienus. MonekynspHas pedpakuus. [110THOCTD.

Monyns 2. Panuonoruyeckue, 3JeKTpOXUMHUECKHE, XpoMaTorpaduieckiue ONTHYECKHE METO bl aHaIN3a.



MonynbHas eqununa 4. Paguonornyeckue Metos! aHanusa. Jlosumerpus. Pannocnexkrpockonus.

Monynbnas equauna 5. OcHOBBI He(heJIOMETPUUECKOTro U TYpOUIeMETPUYECKOT0 METO/I0B aHAJIH3A.

MonynbHas eaununa 6. Bonprammepomerpudeckue meronabl. Kiaccudukanus BolbTaMIepoMeTpudeckinx MeTonoB. Kiaccuueckast mossiporpadusi.
KonunuectBennslii nonsporpaduueckuii ananu3. AMIEPOMETPUUECKOE TUTPOBAHHUE.

Monynbnaas equauna 7. Kynonomerpus. Kiaccuduxanus meronoB kynonomerpuu. [psmas kynonomerpus. Kynonomerpuueckoe THTpOBaHHE.
MognaynbHasa enuauna 8. [onsipumerpus.

Monynenas equauma 9. ®oromerpus u ¢dorodnekrpokonopumerpus. OcHOBHOW 3akoH ¢oromeTpun. OOBEKTUBHBIC OMMOKH (HOTOMETPHH.
CyObekTuBHBIC OMMOKH pu (poToKoIOopuMeTprupoBanun. PoTodrpdext.

MonaynbpHas enuauna 10. DieKTpoHHast CIEKTPOCKONMHSA. XapaKTEPUCTHKA YIbTPA(pHOIETOBOTO W BHUIMMOIO 3JIEKTPOMATHUTHOTO H3JIyYEHHS.
DNEeKTPOHHBIN CIIEKTp morioiieHus. 3akoH byrepa-Jlambepra-bepa. DneKkTpoHHbIE TEPEXOIbI.

MonynsHas equanna 11. Onpenenenne CTPyKTYphl OpraHUYECKHX COSINHEHNH ¢ moMomIbio Mace- ¥ IMP-1H criektpockonmm.

AHHOTAIIUSA PABOYEM [TPOI'PAMMBI JAUCHUIIIINHBI « 9 KCIIEPUMEHTAJIBHBIE MOJIEJIM B BUOJOI' NN »
ConeprxkaHue TUCIHUILIAHBI

Monyns 1. BBenenue. Mozenu: OCHOBHbIE OHSATHS, BUJIbI, OOBEKTHI, LIEIM U METOJbl MOJAEIMPOBAaHUSA. MoJleNbHbIE OPraHU3MBbI

Mogenn B pasHbIX Haykax. KommbroTepHble M MaremMaTHueckue Mmozenu. Vcropusi mepBeix mojeneil B Ouonoruu. CoBpeMeHHas
Kjaccuukanus Mojene OMOJIOTMYECKUX MpoleccoB. PerpeccroHHble, UMUTALMOHHBIE, KaueCTBEHHble Mojenu. [IpuHIUIB MMUTAIMOHHOTO
MOJIETTMpOBaHusl U mpuMmepbl Mozeneil. Crenuguka MOAEIUpPOBaHMS KUBBIX CHUCTEM. BbIOOp MOJENbHBIX OpraHu3MoB. Bupycel, NpoKapuoOTHI,
MPOTHUCTHI, TPUOBI, PACTEHUS, )KUBOTHbIE (OECIIO3BOHOUHBIE, [T03BOHOYHBIE), MO/IETbHBIE KJIIETKU U KJIETOUYHbIE JTUHUU.

MOI[yJ'IB 2. HJ'IaHI/IPOBaHI/Ie 9KCIICPUMCHTA U IIPUHATUC peH.IeHPIfIZ IKCIICPUMCHTAIIBHO-CTATUCTUYCCKOC MOACIINPOBAHUC
Mertogonorus IJIAaHUPOBaHUA MCCICAOBATCIIBCKOI'0 3KCIICPUMCHTA. HJ’IaHI/IpOBaHI/Ie MHOFO(l)aKTOpHI)IX OKCIICPUMCHTOB, NOJWHOMHAJIBHBIC
MOJCIIN, UX paCUYCT, KPUTCPUHU OIITUMAJILHOCTHU IIJIAHOB. MeToapl CTaTUCTHYECKOM O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JJaHHBIX.

Monyns 3. DkcriepuMeHTalbHbIE MOJENIN B OMOJIOTHH: OMOJIOTMYECKHE MOJIENN

bazoBas Mozenb B3aMMOJEHCTBUS: KOHKYpeHLHs, OTOOp. MOJETMUCKYCCTBEHHO BBI3BAHHBIX TI'€HETUYECKUX HApyIIeHUH, MHPEKIHNOHHbIE
IpOIeCcChl, HMHTOKCHKAlUM, BOCIPOU3BEICHHE THUIEPTOHUYECKOTO U T'MIIOKCHYECKOTO COCTOSIHUHM, 3J0KaueCTBEHHBIX HOBOOOpa30BaHUM,
runepGyHKIUY WK TUOQYHKIIUH HEKOTOPBIX OPraHOB, HEBPO30B U AMOLIMOHAIBHBIX COCTOSTHUM.

Monyinb 4. DxcnepuMeHTalbHbIE MOJEIN B OMOJIOTHH: PU3NKO-XUMUYECKUE MOJIEIH



Monenb OM03EeKTPUUECKUX MOTEHIIMATIOB HEPBHOU KIIETKU, MOJIENb (PU3MKO-XUMUYECKUX YCIIOBUHM CYIIECTBOBAHHUS UBBIX OPraHU3MOB WIIU
UX OPTaHOB M KJIETOK. Mojeab OMOJIOTHUECKUX MeMOpaH.

AHHOTAIIUSI PABOYEH ITPOI'PAMMBI JUCHUIIJIUHBI « CHENITPAKTUKYM»
Coneprxanuie TUCIUILIAHBI

Monayns 1. MonekynsipHasi AUarHoCTUKa

BBenenne B MOJNEKYISIpHYIO AUarHOCTHKY. OCHOBBI Oe3omacHOCTH Tpu paboTe B J1aOOpaTOpuM MOJIEKYJsIpHOH Ouonoruu. TpeGoBanus K
UCIOJIb3YEeMOH IoCcy/ie: MOArOTOBKA K paboTe, XapaKTepUCTUKH IIACTMACCOBBIX pacXOHBIX MaTtepuaioB. IIpaBuia paboThl Ha Hielikepax, MArHUTHBIX
MENIAJIKax, BOJSHBIX OaHsX, Becax, IPAKTUUECKNE HABBIKU HCIIOIb30BaHHS aBTOMAaTHUYECKUX ITUIIETOK.

Crpoenue, (QYHKIMHM M OCHOBHBIE CBOMCTBA HYKJIEMHOBBIX KHUCJIOT. IlOHATHE O KOMIUIEMEHTApHOCTH, JACHATypalud, peHaTypaluuu u
pEIUIMKaLUHU.

OcCHOBHBIE METOJIbl BbIEICHUS HYKJICHHOBBIX KHUCJIOT. BblieneHue syKapuOTHYECKMX HYKJIEHMHOBBIX KHUCJIOT U3 KIMHUYECKUX OO0pa3LoB.
Brienenne HyKJICeHMHOBBIX KHCIOT OaKTEpUANTbHOW W BUPYCHOM mpuposl. OcoOEHHOCTH MPOOONOArOTOBKH U BBIACICHHUS HYKIIEHHOBOTO MaTepualia
13 00BEKTOB BHEIIHEH cpe/bl U MULIEBBIX POAYKTOBY» MOJO3PUTEIbHBIX Ha OaKTEPUAIbHYIO UM BUPYCHYIO 00CEMEHEHHOCTb.

MeToabl KOJMYECTBEHHOTO aHalW3a HYKJICHHOBBIX KHCJIOT: CIEKTPO(OTOMETPHUECKUH, 3IEKTPO(YOPETHUECKUI METOJ] ONpeIeTCHHS
KOHIIeHTpauuu. Vicnoap3oBaHue criequalbHOro NpuOOPHOTo OCHAIeHU 11 aHainu3a, okpacka JIHK pactBopom Gpomucroro stuaus.

Onexrpodoperndecknii anaau3 OMOIIOIIMMEPOB, TEOPETUUECKIE OCHOBBL. DJIEKTPO(ope3 B arapo3HOM reiie. Mapkepsl MOJIEKYJISIPHBIX Pa3MEPOB.
ArnmapaTsl 7151 IPOBEASHUS IeKTpodopesa, MoA00p YCIOBHMA POBEAECHUS aHAIN3A.

OnexTpodope3 HYKIEHMHOBBIX KHCIOT W OEIKOB B MOJMAKPUIAMHUAHBIX TesfX. OJeKTpodope3 B JIEHATYPUPYIOUIMX YCIOBHSIX. Y CIOBHS
MIPOBE/ICHUS AIEKTpodope3a: TEXHUKA TPUTOTOBICHHUS, CIOCOOBI OKpAIIMBaHUsI U PETUCTPALIUH YJIEKTpopope rpaMM, IporpaMMHoOe obecrieueHue s
KOMITHIOTEPHOM 00pabOTKH 3eKTpodoperpamm.

Pectpukumonnslii ananus renomuoi JIHK. Dunonykieassl pectpukiun. [lynbcanekrpodopes u obaactu ero npuMeHEHUs. Y CJI0BUS U TEXHUKA
paboTHI C pepMEeHTaMHU.

ITpoenenue pectpukiuu miazmuaHon JJHK. Xpanenue ¢pepMeHTOB U npenapaToB HyKJIEHMHOBBIX KHCIIOT.

OpuIM3aIlMOHHBIA aHaTu3 HyKJIenHOBBIX kuciot, Mmetoabl JJHK-IHK rubpuanzanuu. [onstue o JJHK- 30H1aX, 1X KOHCTpyHUpOBaHHUE U 00IaCTH
npuMeHeHus. PannoaktuBHoe u ¢utyopecuenTHoe Meuenue JJHK- 30H10B.

VYcnoBus paboTsl B paguoun3oTonHon sabopatopuu. CrnocoObl XpaHeHHsI U30TONOB. HepanunoakTuBHOE MeueHHE (PparMEeHTOB PECTPUKLIUU U
amruipukanu

[Tonumepasznas nennas peakuus (I1L[P). CoctaB peakinoHHOI cMecH, XapaKTepUCTHKA U KOHIEHTPAIlMU €€ KOMIIOHEHTOB, CBOMCTBA MOJIMMEpPa3
1 OyepHBIX pacTBOPOB.

VYcnosus nposenenus [I1P: mapameTpsl peakuuu, J1eTEKIUS pe3yJIbTaTOB.



Momudukaruu TI1P. Tlonstue 006 ammmdukanuu MaTpuibl U aMIDTUGUKAIIUKN CUTHaJA. XapaKTEepPHCTHKAa TPHOOPOB W 000PYIOBaHUS.
[TpyurHBI BOSHUKHOBEHHS U PEIIeHUE MPOOIeMbl KOHTAMIHAIIHH.

I'ubpunuzanmonno-gayopecrienteie [1IP-tect cucrembr. dayopecnentHbie kpacutend. MooOunasHbie [I1P-madoparopuun. KomnuecTBeHHas
ITL[P, Real-Time PCR.

VY4er pe3ynbTaToB aMITU(GUKALUN C TTOMOIIBIO TpUoopa « KUH.

[onsarue o IHK-matpune u JJHK-mumenu. KoncrpynpoBanue BuaocnennGuyeckux npaiiMepoB, KOMIBIOTEPHBIE IPOrPAaMMBbI, T€HETUYECKHE
6a3pl maHHbIX. [loHsTHe O cnenuduyHoctd u uyyBcTBUTeNbHOCTH [ILP. AMmnndukanmonnsie HaOOpbl U (QUPMBI MPOU3BOAUTEIH TECT-CHUCTEM.
VYcnoBus TpancniopTupoBkH U XxpaneHus [IL[P-recTcucrem.

Oco0eHHOCTH TeHOAMArHOCTUKN OaKTepHaNIbHBIX, BUPYCHBIX U TPUOHBIX MaToreHoB. Opranuzanus paboTel npu uccieaoBanuu mMeronom I[P
Matepuaia, UHOUIIMPOBAHHOTO MaTOTCHHBIMHA OMOJIOTUYECKHMHU areHTaMu. ABTOMaTH3UPOBaHHbIE CUCTeMBI naeHTuduKanun. [lpubopHoe ocHamenne
Y NIEPCIEKTUBBI PA3BUTHSL.

JHK-nuarnoctuka 31T, tyGepkyne3a. ['eHomMarHOCTHKAa BUPYCHBIX TEMATUTOB, T€HOTHIMPOBAHHUE W OMPEICICHUE BUPYCHOM Harpys3KH.
WNurepnperanus pedynbraroB [JHK-nuarnoctuku.

I'enoTunuueckue meronbl. MzmenunBocts reHoma. [lonumopgHbie caliThl peCTPUKIMU, MIa3MUIHBIA CKPUHUHT, aHAJIW3 MOJIUMOP(PU3Ma JUIUH
pectpukinoHHbIX (parmenToB JJHK (IIJP® u I[15d), puborunuposanue u JIHK-3oHaupoBanue, ananus noiaumopduoit JIHK ¢ mpousBonbHBIMU
npaiimepamu (RAPD) u npaiimepamu prankupyromux tanaeMmusie moBTopsl (Rep, VNTR, STR). Kondopmanmonusiii mommMophu3M 0JHOHUTEBBIX
¢dparmentoB JJHK (SSCP) u genarypupyromuii rpagueHTHbIN Tenb-31eKkTpodope3. MymbTiiokycHoe cukBeHc-tunupoBanue (MLST). CpaBHUTENbHBIIM
aHaJIM3 METO/IOB, KOMIIBIOTEPHOE OOECIICYCHHE.

BuyTpuBumoBoe TunupoBaHue Bo30yauTenell HHGPEKUMOHHBIX 3a00JIeBaHMI: KOHCEpBATHBHBIE M BapuadelbHbIE YYaCTKH TI'€HOMOB.
['eHoTHMIIMUECKHE METO/IbI B MOJIEKYJIIPHON SIUIEMUOJIOTUU: ONPE/IeNIEHNE UICTOYHHKA, IPOBEICHNE SMTHIEMUOJIOTUYECKOT0 aHAIN3a.

MonekynsipHass TUAarHOCTHKA C UCIOJIb30BAaHUEM HUMMYHOIIMTOXUMHYECKHX MeTONOB. ['mOpumuzanus in situ. Texnuka 3a0opa Marepuana u
MOATOTOBKU 00pa3LioB AJIsl UCCIIEAOBAaHU: (PUKCAIUs penapara, IPUroTOBICHNUE YIbTPATOHKUX CPE30B, MIMMYHOMEUEHHE.

Meroasl onpeneneHus HykieotuaHou mnocienoBarenbHocTd JIHK. CexkBeHMpoBaHME KIOHMPOBAHHBIX IOCIEAOBATEIBHOCTEN M MPOJIYKTOB
amruiiukany. ABTOMAaTUYECKOE OMPEeNIeHNE HYKJIECOTHJIHBIX IMOCJIEI0BaTeIbHOCTEH. PeareHThl, KOHLEHTPAlMU KOMIIOHEHTOB U OCOOEHHOCTH
noarotoBku JIHK-marpuiibl 11 cekBeHUpOBaHUA.

CpaBHUTENIbHBIN aHaAW3 CEKBEHUPOBAHHBIX MPOAYKTOB. KoMIblOTepHBI aHanuM3 M NporpaMMHoOe oOecredeHue. AHaiu3 TeHETHUYECKUX
nonuMopdusmoB. ['enoMmuka MukpoporannsmoB. KaptupoBanue u aHanu3 reHoMoB. H(bopMalimoHHbIE pecypChI.

Mopynsb 2. buorexnonorus

OcHoBHBIE pazaenbl onorexHonoruu. [Ipeamer, 3aqaun, KpaTkas UCTOpUsI pa3BUTHA. bruoTexHomorust 1 PyHIaMEeHTaIbHbBIE TUCITUTUIHHBI.

[IpakTHdeckoe UCIoIb30BaHHE OMOTEXHOJIOTHUECKUX METOJIOB B ACSITENHLHOCTU YeioBeka. [I[puMeHeHre B SKCIIEpUMEHTAIBHON U KIIMHUYECKOM
MEIUIIHE.



bruorexHonornueckre OOBEKThl KaK CpPEACTBO IPOM3BOJCTBA JIEKAPCTBEHHBIX, MPO(UIAKTUYECKMX M JAMAarHOCTMYECKMX IPENnaparosB.
Knaccudukanum, kpurepun Bbioopa. OCHOBHBIE IPYTIIBI TOJYYaEeMbIX OMOIOTHYECKH aKTUBHBIX COSIMHEHUM.

IIpupona u MHoroobpazue OMOTEXHOJIOTMYECKHUX IpoueccoB. Cucremaru3anus COBPEMEHHBIX OHOTEXHOJOIMYECKUX IPOU3BOJCTB.
BbuotexHonornyeckue cucteMsl mpou3BocTBa. Kiaccudukanus OMOTEXHOIOTHUECKUX MPOU3BOACTB. [IpuHIMNManpHas cxema OMOTEXHOJIOTHYECKOTO
nporecca. Ctaguy OMOTEXHOJIOTHYECKOT0 MPon3BoAcTBA. OCHOBHBIE IPUOPUTETHBIE HAIIPABICHUS PA3BUTUS OMOTEXHOJIOIMYECKUX IPOU3BOJICTB

Wmxenepnas su3uMosnorus. McnonszoBanue GepMEeHTOB M PEPMEHTHBIX CUCTEM B ITPOU3BOICTBE, METOIbl MMMOOUITH3AIHH.

brotexHonoruyeckre CUCTEMbl IIPOM3BOJCTBA: JTAllbl, IEMEHTHI, CTPyKTypa. Cxema IOoCIe0BaTeIbHO pealu3yeMbIX CTaui IpeBpalleHHs
MCXOJIHOTO CHIPBSI B OMOJIOTMUYECKU aKTUBHBIN Mpenapat. Y CTpOMCTBO, PeKUMBI pabOThl OMOPEaKTOPOB

KynbTypsl TKaHe# pacTeHH U )KUBOTHBIX KaK OMOTEXHOIOTUYECKHE O0BEKTHI MOTYUYEHUS 11eJEBbIX IPOIYKTOB.

TexHonorus monydyeHUs W KyJIbTHUBUPOBAHUS JUHHHA SYKapHOTHUECKUX KIeToK. OcHOBHBIE TpeOoBaHMs K Jjaboparopuu mpu padoTe ¢
KJICTOUYHBIMU KYJIBTYpaMH, IPUHIUI CTEPUIIbHONW PaOOThI U YCIOBUS KYJIbTUBUPOBAHUS.

[TpuHIMNOBl KyJIBTUBUPOBAHUS KIETOYHBIX JMHUA B HWHKyOaTrope, peXHM paboThl, cocTtaB Ta3oBoil cmecu. Ilocyma m oOopynoBanue,
UCHOJb3yeMble Uil KyJIbTUBUPOBAHMS KJIETOYHBIX JMHMHA. MeTonabl cTepuiIM3allMd MUTATENbHBIX cpel M JabopaTopHoil mnocynsl. KoHTpoib
0aKTepHAIHLHOTO 3aPAKECHUS KJIETOUHBIX KYJIBTYD.

CoxpaHeHue M OlLIEHKa KadyecTBa KYJbTYp KJIETOYHbIX JMHUH. [lepBuuHble M naccupyemble KynbTypbl. CyClEH3MOHHBIE U MOHOCIOHHBIE
.KYJbTYpPBbI KJIETOUHBIX JIMHUN. DaKTOPBI, IUMUTUPYIOLIHE POCT KJIeTOK. CTaOUIbHbIE KJIETOYHBIE JIMHUU.

[Tonmyuenue ¢ppakuuy MOHOHYKJIEAPHBIX KJIETOK U3 cele3eHKU MbIu. [Toacuer kieTok B kamepe ['opsieBa U oLieHKa )KM3HECTIOCOOHOCTHU KJIETOK.

[TonmyyeHne NepBUYHBIX KIETOUHBIX KYJIBTYD, ONPEaeIIEHIE ONTUMAIBHOTO KOJIMYECTBA KIETOK /ISl KYJITUBUPOBAHUS in Vitro.

ITonmyuyeHue KyJIbTypbl MBIIIMHBIX IEPUTOHEATBHBIX MaKpO(haron

[lepeBuBaembie kineTouHble TUHUU. OCOOEHHOCTH KYJIbTUBUPOBAHUS MOHOCIOMHBIX M TpaHC(HOPMHUPOBAHHBIX KIETOUYHBIX JUHUH. [lomydyeHue
KyJbTYPBl MUEJIOMHON KJIETOYHOW JIMHHH.

KpuoxoncepBupoBaHue KJIETOUHBIX JUHUHN. Y CIOBUS M PEXUM JJIUTEIBHOIO XPaHEHUS KIIETOYHBIX KyJIbTYp. Y CIOBUS Pa3MOPaKUBAHUS, CPEIbI
JUI. KPUOKOHCEPBALMHU KIETOYHBIX JIMHUM.

MeToapl  THpaXUpPOBAaHUS KIJIETOUHBIX JIMHUH in  vitro. [Ipou3BOJICTBEHHBIE KJIOHBI-MPOAYLEHTH, KOHTPOJb KayecTBa IEJIEBOIO
OMOTEXHOJIOTMYECKOTO MPOIYKTa.

I'uOpuan3anust KI€TOUHBIX JIUHUNA. MeToa rubpuan3anui cOMaTHYeCKUX KiIeTOK. OCHOBBI M IPUHIUIIBI CEJIEKIUHU KIETOK, CEJIEKTUBHBIE CPEIbI.

MMMyHOIOTHYECKHE U UMMYHOXUMHHECKHE METO/IBI UCCIIEA0BAaHUS KyJIbTYDP KJIETOUHBIX JIMHUNA U MIPOAYKTOB UX CUHTE3A.

Teepnodaszueiii ummyHopepmentHoiil aHanu3 (THUDA): BapuaHTbl, 3Tamnbl NMPOBEACHUS, THUMBI CyOCTpaTHOM CMeECH, Y4eT pe3yJbTaToB M
odopmileHrEe TPOTOKOJIOB.

O630pHas uHbopmaIus 00 UCTOPUH Pa3pabOTKX THOPHUTOMHOM TEXHOJIOTHS TOJTYYSHHS MOHOKJIOHATBHBIX aHTUTEN 3aJJaHHON CTITIU(UIHOCTH.

[TocnenoBaTenbHOCTh peain3allii AKCIEPUMEHTAIBHBIX 3a1ad npu nomnydeHun MKA (oOmas cxema). O3HaKOMIIEHHE C HEOOXOIUMBIMH
YCIIOBUSIMU JJI BOCIIPOU3BEIEHUS THOPUIOMHOM TeXHOJIOTUU (000py10BaHHE, PEKUM PabOThI, Cpeibl, PEareHThI, )KUBOTHbIE)



AHHOTAIIYS PABOYEN ITPOT'PAMMBI JIJUCHUIIJIUHBI «<METO/bI U OFBbEKTHI TEHETUYECKOT'O AHAJIA3A»
Coneprxanuie TUCHUILIAHBI

Monayns 1. Opranu3MeHHbIN ypOBEHb FT€HETUUYECKOTO aHAIN3A.

I'eHeTnKa Kak Hayka O HACJICACTBEHHOCTHM M M3MEHYMBOCTH. KpaTkast MCTOpPHS M OCHOBHBIC MOHSATHS T€HETHKH. MOHOTHOPHIHOE CKpelIuBaHHE.
[TepBoIii 1 BTOpOIt 3aK0HBI MeHems.

Tpernii 3akon Mennens. B3aumozeiicTBue reHoB. 3aKOH HE3aBHCHMOTO KOMOWHHUPOBAHUS MPU3HAKOB NPH TUTUOPUAHOM U TOJUTHOPUIHOM
CKpelrBaHuu. B3anmopeiicTBue amienbHbIX reHoB. B3aumoeiicTBue HeaieabHbIX TEHOB.

XpoMocOMHass TEOpUsl HACIEACTBEHHOCTH. IlputsbkeHune M oTTankuBaHue reHoB. 3akoH Moprana. Yactora KpOCCHHIOBepa WU JIMHEHHOE
pacmojoKeHue reHoB B xpomocome. OAMHAPHBIN U MHOXKECTBEHHBIN MEPEKPECThl XpoMocoM. MHTepdepeHius.

HacnenoBanue mona. HacnenoBanue mpu3HAKOB, CHEIUICHHBIX ¢ MOJOM. OTIMYHMS XpOMOCOMHOTO Ha0opa caMiia OT XpOMOCOMHOTO Habopa CaMKH.
AyTOoCOMBI M TIOJIOBBIE XpOMOCOMBI. ['OomMorameTHblii W rereporaMmetHblii mona. llapreHoreHe3. 3aKOHOMEPHOCTH HAacJ€IOBaHUS IPU3HAKOB,
CLICTVIEHHBIX C IOJIOM.

I'eneanornueckuii ananu3. [IpaBuna cocraBieHus U ohopmieHUS POAOCIOBHBIX. OCHOBHBIE MPU3HAKH POJOCIOBHBIX IMPH PA3IUYHBIX THUIAX
HacnenoBanuss. OCHOBHBIC THUIIBI HACIEIOBAHUS MOHOTCHHBIX OoJie3HEH. AyTOCOMHO-IOMHHAHTHBIN THI HAacleOBaHMs. AYyTOCOMHO-PEIECCUBHBIN
TUI HACJIeOBaHMs. X-JOMHUHAHTHBIM THUI HACleAOBaHUA. X-PELECCUBHBIN Tul HacienoBaHus. [IceBIONOMUHAHTHBIA THI HAclIelIOBaHUA. Y -
CLICTJIEHHOE HaCJIeI0BaHHE.

brnu3HenoBklif METOJ] TeHETUYEeCKOro aHaliu3a. AHAlU3 HACIEJACTBEHHON OOYCIOBICHHOCTH MPH3HAKOB. B3aMOOTHOIICHHS MEXIy T'€HOTHIIOM H
BHEIIHEN cpenoil. MeTtogonaoruueckre OCHOBBI OJIM3HENI0BOro MeToja. CpaBHEHHE MOHO- M TM3UTOTHBIX OnM3HENoB. [IOHATHS KOHKOPAAHTHOCTH U
JUCKOPJAHTHOCTH.

OneHka OTHOCUTENILHOM POJIM HACJIEACTBEHHOCTH M (DPAKTOPOB Cpeibl B Pa3BUTHHM OTAEIbHBIX MpU3HAKOB. [IpMHIMNBI cocTaBieHHs OIM3HEOBOM
BbIOOpKHU. OnpezeneHye Tuna 3uroTHocTH. OlLeHKa pe3yIbTaTOB CONOCTAaBIEHUS OJIM3HEIOBbIX Map. Boruncnenue ko3 puineHToB HaclIeayeMOCTH U
BIIUSIHUSA cpefibl 110 Gpopmysie XoabIMHTepa.

Monyinb 2. KiieTouHbli ypoBEHb T€HETUYECKOTO aHAIH3a.

Metoabl U OOBEKTHl T'€HETHYECKOro aHajln3a Ha KJIETOYHOM YpOBHE. XPOMOCOMHBIM YpOBEHb OpraHM3allMM HAcJeICTBEHHOTO MaTepuaa.
3aKOHOMEPHOCTH HACJIECTBEHHOCTH U U3MEHUYMBOCTH Ha YPOBHE KJIETKU U CYOKJIETOUYHBIX CTPYKTYp. ['eTepomioniny u XpoOMOCOMHBIE IEPECTPONKH
B COMaTHUYECKUX KJIETKaX YeJoBeKa. XapaKTePUCTUKU KapuOTHUIla. AHAIN3 KApUOTHUIIA YETIOBEKA.

Meton tulOpuaM3alMd COMATUYECKUX KJIEeTOK. OCOOEHHOCTH COMAaTUYEeCKUX KiIeToK. ['uOpunnbie kieTku. ['erepokapuoHbl M CHHKapUOHBI.
3aKOHOMEPHOCTH 3JIMMUHUPOBAHUS XPOMOCOM OAHOIO M3 BUJOB. JIokann3anus reHa B XpOMOCOME.

dmroopectieHTHasT TUOpuUaM3aims in situ. Jlerekmus u ompeaeneHue MoJokeHUs creruduyeckor mnocnenoatenpHoct JIHK Ha Metadasznbix
XpoOMOcOMax WK B MHTEep(a3HbIX Aapax in situ.



FISH nnsa Beianenus cnerudpuueckux MPHK B o6pasnie Tkanu. FISH anst ycranoBiieHHsI TpoCTpaHCTBEHHO-BPEMEHHBIX OCOOCHHOCTH SKCIPECCHH
T'€HOB B KJICTKAaX U TKAHAIX.

Mopyns 3. ['eneTndeckuii aHaau3 Ha MOJICKYJIIPHOM YPOBHE.

MonekynsipHO-TeHETHUEeCKHEe METOJIbl aHaiu3a. MeToabpl MACHTHU(PHUKAIUU U BBIICICHUS OTAEIbHBIX T€HEeTHYEeCKHX AeTepMuHaHT. HarpaBneHus
MOJIEKYJISIPHO-TEHETHYECKOro aHanu3a. OCHOBHbIE TIpynnbl METOA0B. MDEpMEHTHI ISl MOJEKYJISIPHO-TEHETUYECKUX 3KCIEPUMEHTOB. MeTobl
BBIJICJICHUS] HYKJIEMHOBBIX KHCJIOT.

Meton renb-3nekTpodopesa s GpaKIHOHUPOBAHUS HYKICHHOBBIX KUCIOT. DakTophl, BIUSAOMUE Ha ckopocTh murparuu JJHK gepes remp mpu
anekTpodopese. ['opu3oHTaNBHBIE U BEpTUKAIBHBIC TUIIBI dNIeKTpodopeTnueckux kamep. Meronsl okpamuBanus JIHK B rene. Dnekrpodopernyeckue
MapKepBhl.

Meroa pecTpUKLIMOHHOIO aHajiu3a HYKJIEHHOBBIX KHCJIOT. XapaKTepUCTHUKA 3HAOHYKIea3 pecTpukuuu. Kiaccel pectpukraz. MexaHusMm IeUCTBUS
PECTPHKTA3.

Caiitbl pecTpukiuu. VIcTUHHAS U J10KHAS U301LU30MEPUSL.

[Tonumepasnas uenHas peakuusa. [IpuHoun wmeroxa mnonMMepasHOM LenHOM peakuuu. KOMIIOHEHTBHI peakuuoHHOW cmecu. [lukimueckuii
temreparypubiii pexxuM. Iddext "mnato". Cramuu noctanoBku [11[P. Kontpons 3a nmpoxoxkaeHneM peakiuu aMIuiupuKanuu. MeToabl AeTeKINH
pesysbraToB I11IP.

Meroasl cekBeHHpOBaHUsS HYKJIEMHOBBIX KuciaoT. CekBeHupoBanue JHK mno Cenrepy. Merox '"tepmunaropoB" u "miaroc-MuHYC" METOA.
CexsenupoBanue JIHK no Makcamy u ['mnGepry: merton xumuueckoil aerpaganuu. IlupocexkBenupoBanue. CeKBEHUPOBAHUE C HCIOJIb30BAaHUEM
HaHOIIOP.

AHanu3 JaHHBIX cekBeHHpoBaHMs. ['eHeTnueckue O0a3pl JaHHBIX. [IOMCK TOMOJOrOB MOJIy4EHBIX HYKJICOTUAHBIX IOCIIEJOBATEILHOCTEN U HX
AHHOTUPOBAaHME. AHaIu3 JaHHBIX MAacCOBOT0O MapajuIeNIbHOrO CEeKBEeHHMpoBaHUs. [IoMCK HYKIEOTHIHBIX MOcCienoBaTeabHOCTEN B cetu HHTepHeT.
@dopmatsl JaHHBIX. AITOPUTMBI ITOMCKA TOMOJIOTOB C MCIOJIb30BAHUEM IT'€HETUYECKUX 0a3 JaHHbIX.

Mopyns 4. I'eneTuka nmomyJisiuii.

OCHOBHbIE TOHSATHS M TPOLECCH MOMYJIALUMOHHOM TeHeTukH. [loHsATHa momynsuuu M reHodoHaa. 3aKOH TeHETHYECKOTO paBHOBecHs Xapau-
BaiinGepra. YacToTbl BCTpeuaeMOCTH I'€HOB UM N€HOTUIIMYECKUX KOMOWHAnui B momynsauusax. [peid reHoB, MyTalluy, MUTpalnu, 0TOOp, CUCTEMBI
CKpEUIMBaHUsA W MX TOCIEACTBUSA AN monmyisanui. ['enetnueckue mnapameTpsl mnomyssuuu. [lomumopdusm, rerepo3uroTHOCTb, KOA(PGHUIMEHT
MHOpUIMHTA, accolMalMsl I'€HOB, T'€HETHYECKHE pacCcTOsSHUSA. BiusHue pa3nuyHbIX MOMYJISIUOHHBIX IPOIECCOB Ha T€HETUYECKHE IapaMeTphl
MOy JIALIAMN.

CtpykTypa W KpuTepuu BHUAa, OOphOa 3a CyIIeCTBOBaHHE, €CTECTBEHHBIH OTOOp W BUA0OOpa3zoBaHue. [IpHcrmocoOI€eHHOCTh OPraHU3MOB W €€
OTHOCUTENIbHBIN XapakTep. [IlyTu noctrkenus 6uonorndeckoro nporpecca. @UIOreHETUYECKUNA aHAIN3.

I'enernueckue nucraniuu. Kosdduurents renernyeckoro nogodus. Knacrepuslit anamus.



AHHOTALIUS PABOYEM [TPOT'PAMMBI JUCHUITIIUMHBI «<IHIUTOI'EHETUKA»
ConeprxkaHue TUCIHUILIAHBI

Monynb 1. Ctpoenue u pyHKIUU reHomMa. MoJieKysipHble MEXaHU3Mbl T€HETHUECKUX MPOIIECCOB.

[Ipeamer w 3agaum 1uTOoreHeTuku. McTopus pa3BuTHUS 1UTOreHEeTUKH. [luToreHernka W MenuuMHa. Pa3nuuHble TUIBI OpraHU3ALMH
reHeTuyeckoro marepuana. Bupycel. [Ipokapuotsl. Dykapuotbl. CTpykTypa U (QYHKIMOHUpOBaHHUE XpoMocoM. ['@HOM uyenoBeka: YpOBHU
opranuzanuu. CTpPyKTypHO-(yHKIMOHAIBEHBIE 0COOEHHOCTH XPOMOCOM uesloBeKa. KapTel XpoMOcoM dYenoBeka. XpPOMOCOMHBIE NMEPECTPOHKU U
BOIIPOC O TMpHUpOJIe MyTalui, MeXaHM3Max HX BO3HUKHOBeHUs. Ponb rerepoxpomarnHa. XpOMOCOMHBIE U XpOMATHUIHBIE abepparui.
BricokomonekymsipHas (parMeHTanusi XpOMOCOM M aronTo3. XPOMOCOMHBIE OOJIE3HU: 3THUOJIOTHA, MATOTEeHEe3, KIMHWYEecKas KapTuHa. YactoTa
XPOMOCOMHBIX 00Jie3Hel U PaKTOpBI, €€ ONpeesIoIIHe.

Monyinb 2. CoBpeMeHHbIE METO/IbI IUTOTEHETUYECKOT'0 UCCIIEIOBAHMSI KApUOTHIIA YEJIOBEKa.

CoBpeMEHHBIE METOJBl ITUTOICHETHYECKOTO HCCIICIOBaHUs KapuoTuma uenoBeka. Kapuomorus. AnadasHeli u  MeradasHbId  aHAIMU3.
MoOJeKyISIpHO-IIMTOTCHETUYECKUE METOJIbl. BapuaHThl IUTOrCHETHYSCKUX METOJAOB M HX paspemammas ocoOeHHOCTh. [lokazanus uis
IIUTOT€HETHYECKOT0 00CIeIOBAHM.

AHHOTAIIUS PABOYEH MPOTPAMMBI JIJUCHUILJIUHBI «MOJIEKYJISIPHASI TEHETUKA U TEHETUYECKASI UHXKEHEPH ST »

COI[Cp)KaHI/Ie JAUCIHUITIIMHBI

Monynb 1. MonekynsipHas TeHeTHKa

Opranuzanys reHeTUYECKOro ammapara >KMBBIX OpraHu3MoB. OTiIn4Msl F€HETHKH NPOKAapUOT U DYKApUOT HAa YPOBHE CTPOEHUS, TPAHCKPHIILIMH,
TPAHCIAIMHU, peryysuuu u GopMupoBanus TpaHnckpunta. [Ipupona renernueckoir mHpopmaiuu. ['eH ¢ TeHETHYECKOWM W OMOXUMHUYECKON TOYKU
3penus. PacimmdpoBka reHeTnyeckoro kojaa. MomekyJsipHble OCHOBBI cuHTe3a OenkoB. Pubocomsl. Tpancnoptaas PHK. Mupopmanuonnas PHK.
Cunre3 PHK. TpanckpunuuoHsHbsld anmapar kietkd. CalThl MHULMALUUU TpaHCKpuUnuuu. TepMuHanus U aHTuTepMHHanus. KoHTpoiab TreHHON
JKCIpecCHH NMpoKapuoT. ONepoH Ha NMpUMEpPe OpPraHU3alMK JIAKTO3HBIX ITeHOB. CpencTBa peryssiuu ONepoHOB. JINTHUYECKUI KacKaa U JIM30T€HHAas
pernpeccusi. Coxpanenne [JHK B psiny nokonenumii. Perunkon kak eqununa peruukanuu. Tomonorus perumkanuu JIHK. @epmenTatuBHBIN anmapar
permukanuu. Cucrema 3amutel JJHK. BoccranoBnenue m pexom6unanus JITHK. Tpancmno3onsl u TpaHcnosunusi. bakrepuanbHble TpaHCIIO30HBI.
OyKapuOTHYECKHE TPaHCNO30HbBL. IS-amementsl. Tn-smementsl. ®Par Mu. P-anementsl. PerporpanHcno3oHbl. MexaHM3Mbl  TpaHCHO3WLIUU.
CrnenuduuHocTs HHTErpanuu. Poib U TOpUMEHEHHE TpPaHCHO30HOB. ['eHOMHbIe mnepecTpoiiku. OOmmMe cBoicTBa OaKTepHATbHBIX IJIA3MHI.
Perumukarusi.  Waterpamus. Kowbproramms. Moounuzamnusi. HecoBmectumocts. IloBepxHOCTHOE uCKiIOueHHe. (DEHOTUNMHYECKHE TPU3HAKH.



CrabunpHoCTh MIa3Mu. [1ma3smMuapl ¢ MIUpoKUM Kpyrom xo3seB. Jiuneineie masmuasl. [TnazmMunbr nposxokeir. MomnekymnspHas reHetuka ¢aros. dar
nsmOaa u Mo aouHoe cemeiictBo. @ar P1. @ar M13. Ctpykrypa. MexaHu3M JTU30TCHUU.

Monyisb 2. ['eHeTnueckas HHXEHEepUs

depMeHTHI TeHeTHYecKoW wuHxkeHepun. DepmeHThl pecTpukiuu W Momudukanuu. JHK-nmurasel. Ilomumepassl. Hyxkneasel. BekTopsr mis
KJIOHHpoBaHMs B Oakrepusx. OOmas xapakrepuctuka BekTopoB. Kiaccuduxanus. OcHoBHBIE cBoiicTBa. JlononHuTenbHble cBoiicTBa. [lnasmuansie
BeKTOpHbl. DaroBbie BEKTOpHI. | MOpuaHBIE BEKTOPHI. BekTOphl — TpaHcro3oHbl. CpaBHHTENIbHAs XapakTepucThka BekTopoB. Omnepanuu Ha JIHK.
[TonroroBka ¢parmentoB JHK mns xinonupoBanms. O6wveaunenue ¢parmentoB JJHK. CunTe3 onmuronykneotuoB W reHoB. HampamneHHBIN
MyTareHe3. AHajau3 reHOB W reHoMoB. IIpoGnemMbl co3gaHusi reHOMHOW OnOmuoTexku. CkpuHUHT OaHka reHoB. dusmdeckoe kaptupoanue JIHK.
Onpenenenne nepsuuHoil crpykrypst JHK.

AHHOTAIIAS PABOYEHM ITPOI'PAMMBI JIJUCIIUILIMHBI «TEHETHKA ITIOTY JIAIIA»
Coneprxanue TUCIUILIAHBI

Monyns 1. BBenenue. OCHOBBI T€HETUKH MOIYJISIIUN

[TonynsMoHHAst TEHETHKA — 3TO HAyKa O 3aKOHOMEPHOCTSAX HAcIeAOBaHUs NMPU3HAKOB U MEXAHM3MaxX UX U3MEHUYMBOCTH B IPYyIIax opranu3sMoB. OHa
SIBJISICTCS MHTETPAJIbHOM HAayKOW, BKJIIOYAIONIEH B KAa4eCTBE COCTAaBHBIX YacTe OOIIYI0 W TMOMYJISIIMOHHYIO T€HETHKY, SBOJIOIHMI0 U TEHETUKY
yenoBeka. C.C. YeTBEpUKOB — OCHOBOIIOJIOKHUK 3KCIIEPUMEHTAIBHOM MONYJIALMOHHON T'€HETUKHU. DTalbl Pa3BUTHS T'€HETUKHU MOMYJISIUN. 3HaYeHUE
MOMYJISIIMOHHON TEHETHKH ISl XO3SMCTBEHHOM, MPUPOI0OXPAHHON NEATETbHOCTH YeJIOBEKa, 3APaBOOXPAHECHUS M MEIUIIMHBI.

Monyinb 2. 3aKOHOMEPHOCTH Hacle€A0BaHUS IPU3HAKOB B MOMYJISIUIX. 3aKOHOMEPHOCTH BHYTPUIIOMYJISILIMOHHON U3MEHUNBOCTH

[Tomynsanus Kak mpupoaHas cucreMa. [ eHoTun — cOanaHCUpOBaHHAs CUCTEMa B3aMMOAECHCTBYIONMX FeHOB. 3HaUeHHE HOPMAJIbHOTO JI030BOT0
Oanmanca st popmupoBanusi ¢peHorumna. HapyuieHue 103bl T€HOB MPH XPOMOCOMHBIX M T€HOMHBIX MyTalUsX. AJJIENbHbIE U HEaJIeIbHbIE TE€HBI.
B3aumMopeiicTBre TeHOB B TEHOTHIIE: JJIENIbHBIX (JJOMUHUPOBAHKE, HETIOHOE JOMUHUPOBAHUE, KOJOMUHUPOBAHKE, MEXKaJlJeIbHasi KOMILJIEeMEHTAIl s,
aJlJIeIbHOE MCKJIIOYEHHWE) M HEaJUIeNbHBIX (3MHCTa3, MOJMMEpHs, KOMILJIEMEHTApHOCTh, A((EKT MOJIoXKeHUs, MOAUPUIUPYIOLIEe JEHCTBUE).
I'eneTnueckoe pa3HOOOpa3ye B MOMYJISAIMH U T€TEPO3UTOTHOCTb. DKCIIPECCUBHOCTh U IEHETPAHTHOCTh MPU3HAKA.

buonornueckas M3MEHUYMBOCTH B mNomyisnusax. PeHoTunuyeckas H3MEHYMBOCTh M €€ BuAbl. Cpena MepBOro M BTOPOro MOpsKa.
Moaudukanuy 1 UX XapakTepUCTHUKU. 3HaYeHUE CPEJOBBIX U TE€HOTUITUYECKUX (PaKTOPOB B (POPMUPOBAHUM MATOJOTUYECKU U3MEHEHHOTO (peHoTUma
4eJI0BEKa.

Monyns 3. [TonyasImoHHO—BUIOBOM YPOBEHb OpraHU3aIii OMOJIOTHYECKUX CUCTEM. 3akoH Xapau-BaitHOepra



[Tonynsiums kak menoctHass cucrema. CBOWCTBA MOMYJSIIMM KaK CUCTEMbL. MeTOJbl M3y4YeHUs] NMPUPOAHBIX mnonyisuuid. [lomymsums —
AJIEMEHTapHass equHuIa 3BoMouU. OCHOBHBIE XAapAaKTEPUCTHKU IIOMYJIALMHM KaK 3KOJOr0-T€éHEeTMYECKONM CHCTEMbI: IOIMYJISIIMOHHBIA apead,
YHCIEHHOCTh 0cO0eil M e€ MTuHaMHKa, MOJOBas U BO3pPACTHAs CTPYKTYpPbI, MOP(OJIOTHUYECKOE M 3KOJOTHYecKoe eIUHCTBO. ['eHooHA MpUpOAHBIX
HOHyJI?II_II/II;'I, TCHCTUYCCKAasA I'€TCPOr€HHOCTb, TCHCTUYCCKOC CAUHCTBO, JUHAMUYCCKOC PABHOBCCHC. YacToThl ajuiejed U IeHOTHIIOB. 3aKOH Xapﬂn-
Baitn6epra.

['eHeTndeckass KOMOWMHATOpPHKA. DJIEMEHTApPHOE SBOJIIOIMOHHOE SIBICHHE — HW3MCHEHHE TECHOTHITMYECKON XapaKTePUCTHKHU TOMYJISIUH.
DneMeHTapHbIe HBOJIIOLMOHHBIE (DakTOpbl. MyTalMOHHBIN mpolecc W ero 3HadeHue B sBomonuu. [lomymnsiuonneie BoiHbL llepuoanueckue u
arneproJMUECKUEe M3MEHEHHs] YHCICHHOCTH MOMyJSui. [ eHeTHKo-aBTOMaTHYECKUe Mpouecchl (apeiid reHoB). 3HaueHHE MOIMYJSIUOHHBIX BOJH B
M3MEHEHUU T€HOTUIIMYECKON CTPYKTYphI nomyssiuu. 3omsmus, e€ ¢dopMbl 1 3HaU€HUE B BOJIOLUY.

TBopueckass pojb E€CTECTBEHHOIO OTOOpa B HBOJIONMH. | eHETHYECKUH MONMMMOP(GU3M U HACIEACTBEHHOE pa3HOOOpa3ue MpPUPOIHBIX
nonyJssuii. @opMel nonuMopduzma. MyTallMOHHBIN TPy3 U €r0 SBOIIOIMOHHOE 3HAUCHUE.

Monayns 4. IlomynsnuoHHas CTpyKTypa desnoBedecTBa. Posib cucTtembl OpakoB B paclpeleleHuu amieneid B mnomyssuud. [lomynsiuuoHHO-
CTaTUCTUYECKUN METOJ

BunoBoe equMHCTBO YesloBeUeCTBa U €ro BHYTPUBUIOBAs T€TEPOreHHOCTh. Packl Kak BhIpa)KeHNE M'eéHETUYECKOro NoIMMOop(dr3Ma 4eaoBedyecTBa.
[TonyiAnMoOHHAs KOHLENIUSA pac.

[TorynsanuonHas CcTpyKTypa yenoBedecTBa. Jlemorpaduyeckas xapakTepucTHka U €€ 3HaYeHUE B MEJUKO-TeHETUYECKON OLEHKEe MOMYJISIMMA.
Pone cuctembl OpakoB B pacmpesneieHWu aivienedl B momynsuuu. Mcmonmp3oBanme 3akoHa Xapnau-BaiiHOepra B XapaKTepHCTHKE T'€HETHUECKOW
CTPYKTYpbI MONYJSIUU YeraoBeka. OCOOEHHOCTH AECHCTBUS 3JIEMEHTapHBIX 3BOIOLMOHHBIX (DAKTOPOB B UEJIIOBEUECKUX MOMYJALUAX. MyTalOHHBIN
IpoLecC U TeHeTHYecKass KOMOMHATOpUKa B (DOPMHPOBAHUHM T€HETHMUECKON INeTepOr€HHOCTH MOMYJISIUN U YHUKAIBHOCTH MHIUBUAOB. ONacHOCTh
MHAYLIMPOBAHHOTO MyTareHe3a. ['eHeTuueckuil rpy3, ero 6Moloruueckas CymHOCTh U OMOJIOrHYeckoe 3HaueHHe. BoJHbI YUCIIEHHOCTH B U3MEHEHUH
reHo(oH1a MOMyJIALUN YelloBeyecTBa. Murpanus HaceJleHMs], CMEIlaHHble Opaku, THOpPHUIHbIE MOMYJIALNUN KaK MOTOK T'€HOB MEXY MOITYJISILIUSIMH.
I'eHOKIIMHBI U KJIOHHWAJIbHASI U3MEHUYHUBOCTD B YEJIOBEUECKUX MOIYJIALHUAX.

TepputopuasibHass U couMalibHas (opma H3OJIALMH B TOmyJsiuusx uenoBeka. Jpeid renos. [embl. U3omsarel. KpoBHOponcTBeHHBIE U
accopraTuBHble Opaku. OcoOeHHOCTH TeHO(OHJOB HM30JATOB. PacmpeseneHue M YacToTa HAclEACTBEHHBIX 3a00JIEBaHUI B pa3HBIX MOMYJISAIMIX.
Creunguka JeHCTBUS €CTECTBEHHOTO OTOOpa B 4YeJOBEYECKMX Momyisiusax. OTOOp MNpoTHB TroMO- M TIeTepo3Uror. AMANTalMOHHBIA H
OaraHCcUpOBAaHHBIN NOIMMOP(U3M, UX POJIb B MOJJIEPKAaHUM aJJalITUBHOTO MMOTEHIMAIA OMYJIAUi yenoBeka. ['eHeTnueckuit moaumopdusM — ocHoBa
BHYTpPU- U MEXIOMYJIALNOHHON M3MEHYMBOCTH YEJIOBEKA. 3HAaYCHHE T'€HETUYECKOro MOJMMOp(HU3Ma B MPEAPaCHOOKEHHOCTH K 3a00JIeBaHUSAM, K
peakIMsIM Ha aJulepreHbl, JIEKapCTBEHHBIE MTPenapaThl, MUIIEBbIe TPOAYKTHI U T.1. 3HaUeHHE T'eHETUYECKOTr0 pa3Ho00pasus B Oy1yIieM YelloBeuecTBa.

OcoOeHHOCTH 4YeNoBeKa Kak OOBEKTa T€HETHYECKMX HCClleJoBaHMM. MeToasl M3ydeHHs HacleJCTBEHHOCTH denoBeka. [lomynsnnoHHO-
CTaTUCTHYECKUI MeToJl. MoHOreHHble 00se3HH ((EeHUIKETOHYpUS, CEPIOBUIHO-KIETOUHAsS aHEMUs), XPOMOCOMHBIE CHHAPOMBI (cuHIpoM Ilaray,
cuaapoMm Jlayna, cunnpom Knantndensrepa, cunnpom Illepemenckoro-TepHuepa) u mynbTudakTopraibHble 3a00J€BaHUS YE€TOBEKA, MEXAHU3MBI MX



BO3HUKHOBEHHUSA U TNposiBieHusd. Ob1ue noaxoas! K NpopuiIakTUKEe HACIeICTBEHHbIX 3a0oneBaHuil. ['eorpaduueckue v MomyssUOHHbIE Pa3inyus B
94acTOTaX HACJIEACTBEHHBIX OOJIE3HEH.

AHHOTAIISI PABOYEW TPOTPAMMBI JAACHUIIJINHBI «'EHETUKA YEJIOBEKA »
ConeprxkaHue TUCIHUILIAHBI

Monyns 1. YenoBek kak 00BEKT F€eHETUYECKOT 0 HccieqoBaHus. Hacne cCTBEHHOCTD U aTOJIOT s YelloBeKa

Monynbhaast eaununa 1. IlpenMer M 3ajgaunM TEHETHMKH YelOBeKa M TIeHOTOKcuKoinoruv. dopmupoBaHHEe Hay4yHBIX IpEICTaBICHUM
HaclieACTBeHHOM mnaTtojoruu y uenoBeka. ([anbron, I'appoa, [laBenmopr, XomueiH u ap.). CraHoBIeHHME M DPa3BUTHE TI'€HETUKU 4YelOBEKa M
meaunuHckoi reHetuku B Poccum (Kombnos H.K., Jlesutr C.I'., laBunenkoB C.H. u ap.). CBsA3b I'€HETUKH 4E€JIOBEKa C OMOJOTHYECKHUMH U
MEIULMHCKUMU JTUCLUIUIMHAMU.

BumoBoe equHCTBO IO M KPUTHKA PACUCTCKUX €BreHU4eckux KoHuenuii. [Tomumopdusm demoBeka. 3akoHbI MEHIENSI ¥ YeIOBEK. Y POBHH
IIPOSIBJICHUS JUCKPETHOCTU NIPU3HAKOB. HaciaencTBeHHOCTh U roMeoCcTa3 opranu3ma. MeTo bl nccieloBaHus B TEHETUKE YEJI0BEKa.

MonynbHast equnmna 2. ['eneanornyeckuil, KnmHuko-reneanorndyeckuii (KI'M) meronbl, UX 3Taribl ¥ rpaHULbl IPUMEHEHUs. MeToauka
COCTaBJICHUs U OMMCAHUsI POJIOCIOBHBIX. ['eHeanornyeckuii aHajin3 Npy pa3IMyHbIX criocodax perucrpanuu ceMeil. Metos cubcoB, MeTo1 IpoOaH/I0B.
Kpurepun ayTocOMHO-IOMHUHAHTHOIO, ayTOCOMHO-PELIECCUBHOIO U CUEIUIEHHOTO C IOJIOM HacienoBaHus. Kpurepuu noJMIreHHOro HacllelOBaHUS.
I{utorenernueckuit meron uccienoBaHus. OCHOBHblE METOAMKM HJeHTHU(dUKauui MeradaszHbIX XpoMocoM. lluToreHermueckas HOMEHKJIATypa
[Mapmxckoro MexmyHapogHoro koHrpecca. Ilpomeradasnbrii anann3. CucremMa CHMBOJIOB O0O3HA4YEHHUs KapHOTHUMNA. MOJEKyISpHO-TEHETHYECKHE
metoabl. @pakuuonupoanue u pectpakuus JHK. I'mOpuauszanus Ha uiabTpax u nuroreHernyeckux npenaparax JJHK - 3ouap1. CekBeHUpOBaHHbIE
JHK. MonexynspHass uuroreHetuka. lcnonszoBanue wmerogoB Mopdonoruu, GU3MOIOrMM U OHOXMMHM B MEIUIIMHCKOM T'€HETHKE.
CHHIPOMOJIOTUYECKUI aHATIU3.

Monyns 2. HacrenctBeHHbIe 60JI€3HH YETIOBEKa

MonynbHast equauna 3. XpoMOCOMHbIE O0JIE3HH.

Knaccudukanus u oOmiast peHoTUIHNYEcKasi XapaKTepUCTUKa XPOMOCOMHBIX Oosie3He. MexaHu3M pa3BUTHS HAPYIIEHUH MPU XPOMOCOMHBIX
3aboneBanusax. Koppensius u3MeHeHni peHoTurna u kapuotumna. Yactora U THUIIBI XPOMOCOMHBIX MYTAallMii B OHTOTE€HE3€ YeIOBEKa. XPOMOCOMHBIE
0osie3HH O0YCIIOBJICHHbIE aHOMAJIMSIMHU MOJOBBIX XpoMocoM. [lomucomus mo mosioBeIM XpoMocomaM. DEeHOKapHOTHIIHYECKas XapaKTepUCTHKa X-
TPUCOMHUU U Apyrux nonu-X-cunjapoMoB. Kapuorun 46, XX y myxunt. X-moHocomuu (cuniapom lllepmesckoro-TepHepa). Mozauuusm 45, X/47,
XXX. Cunapom XXY. denorunuueckas xapakTepuctuka cunapoma KnaiiHgpensrepa. OJHOBpeMEHHOE HEpAacXOXkJIEeHUE JIBYX Map XpoMmocoMm (48,
XXV, VV). Cungpom 47, XXVY. CtpykrypHas aHOMaIusi X-XPOMOCOMBI, JIOMKOCTh X-XpPOMOCOMBI (X-CIIETUICHHAs! PEIECCUBHAS OJUTO(PPEHHS).
XpoMocoMHbIe 00JI€3HH, 00YCIIOBIEHBl aHOManusMu ayTtocoM. IlomHble Tpucomuu aytocoMm. Cunapomsl Jlayna, Ilatay, DnBapiaca u ux ¢eHo-
KapuOTUIIHYECKas XapakTepucTruka. O01ue cBeeHHs O APYTruX TUIMax TPUCOMUU. YacTHUHbIE TPUCOMUU U MOHOCOMHUU ayTOCOM.

MopnynbHast equnuia 4. ['eHHbie 601€3HU.



Knaccugukanus u yactora reHHsix OoneszHeil. Crennpuieckue 0COOEHHOCTH Pa3BUTUS U MOSABICHHUS T€HHBIX MYTAlMH MIPHU pa3IMYHbIX TUIIAX
HacnenoBaHus. JIOMUHAHTHBIE MYTallMM KaK NMPUYMHA HACIEICTBEHHBIX Oosie3Hed. JJOMMHAHTHBIE aHOMAJIMU TKAaHEBBIX CTPYKTYp M Mopdosoruu
opraHoB (cuHapomsl Onepca-llannoca u Mapdana). IlposiBnenne s¢¢exra IeHCTBUS JOMUHAHTHBIX I€HOB B TIE€TEPO3UTOTHOM COCTOSHUM U
TOMO3HT'OTHOM COCTOSIHUHM (KaMOTOOpaxuIaKTHIIUS, aXOHApoIuIasus). JJoMuHaHTHBIe 3a001eBaHus ¢ mo3/HeH MaHudectanuei (xopes [ eHTUHTTOHA,
MHOTOHHMYECKast AucTpodust). JloMmuHanTHele X-cuerieHHble 001e3H (BUTaMUH-/[-pe3ucTeHTHbIN paxuT, AedekTsl 3yOoHoi smanu). [leHeTpaHTHOCTD
U DKCIPECCUBHOCTD MPOSBICHUS JOMUHAHTHBIX MyTauuii. Crenuduyeckne 0coOEHHOCTH PELECCUBHOTO JICHCTBUS MyTaHTHBIX T€HOB U MX 3HAUYCHHE B
naToreHese 3a0oJjieBaHMN yenoBeka. MyTalluu CTPYKTYPHBIX T'€HOB M HapylleHHe OMOCUHTE3a (PEPMEHTOB, CTPYKTYpPHBIX M TPAHCIOPTHBIX OEJIKOB,
TOPMOHOB U HUMMYHOTJIOOynuHOB. Peanmsamms nedexrta oOpazoBanus (epMeHTa: HEIOCTaTOK KOHEYHOTO MPOAYKTa (AIbOMHH3M, THIIOTHPEO3),
HaKOIJICHHE MTPOMEXYTOUHBIX MPOAYKTOB MeTabonu3Ma ((heHMIKETOHYpUs), U30BITOUHOE KOMIIEHCATOpHAsI peakUysl IpU BbINAJCHUU 3BE€HA B LENH
CaMOpEeryJIALMH.

['eneTnueckue HapylmeHUs MEMOpPAaHHOI'O TpaHCHOPTa (aMUHOALMIYpUHM, LMCTUHYpUs). PelieccuBHBIE HacleACTBEHHbIE OOJE3HH C
HE/IOCTaTKOM JBYX (epmMeHToB. KoMOMHATHBHOE [EHCTBHE TEHOB y TETEPO3UTOT IO aHOMAIBHBIM aulesiM  (“KOMIAayHA-T€TePO3UTOTHI).
PeneccuBHoe X-clieruieHHOE HaciieoBaHue OoJie3Hel (manbToHM3M, reModuius A u B, muonarus [romenHa). OyHKIMOHATBHBIA MO3auIU3M X -
XpOMOCOMBI y JKeHIIMH (cieactBue 3¢dexrta JlailoH) m ero mposBICHHWE y KOHIYKTOPOB MYTAaHTHOTO TI'eHa (HECOBEPIICHHBI aMeJoreHes,
anruoxkepato3 ®abpu). COOTHOIIEHHE IOJIOB NPH ayTOCOMHBIX HACIEJCTBEHHBIX 3abosieBaHUsAX. OTrpaHUYEHHOE IOJIOM IPOSBICHUE ayTOCOMHBIX
Oone3Hel (MyXcKoe OecTioue, MpexaeBpPeMEHHOE TI0JI0BOE CO3PEBAHUE Y MAJIbUUKOB).

['eHeTnueckas TeTEpOreHHOCTb HACJIEJICTBEHHbIX OONe3HeW W ee MNpUYMHBI (MHOINATHM, TIJIMKOTE€HO3bl, TIJIyXOHEMOTa). 3HauyeHue
MHOJKECTBEHHOTO ajUleJIu3Ma B JaHHOW mpoOieme (BapuanTel ['6-DJI, remorinoOwHa), pacmm@poBKa MEPBUYHBIX e(DEKTOB U KapTHPOBAHHE
MyTaHTHbIX TeHoB. “Ilaromormueckas anatomus” reHoMa. JIHK-numarHoctuka HacinenCTBEHHbIX Oosie3HEH (MUONATUS, MYKOBHUCIHIO3).
deHoTUNNYECKU moauMop(dr3M HaCIEICTBEHHBIX 3a00JIEBaHUMN, €ro TeHeTUYecKass U cpeaoBas aetepMuHanus. CIernieHue ayTOCOMHBIX T'€HOB U
3HAaYeHHE TeHETUYECKMX MapKepOB B JMAarHOCTHKE HACIEJCTBEHHBIX OoiesHeil (rpymmbl kpoBu ABO). [Momumopdusm AIMHBI peCTPUKIIMOHHBIX
¢parmentoB JIHK. KnunHuko-reHeTueckoe U OMOXMMHYECKAsl XapaKTEPUCTHKA HEKOTOPBIX HACJIECTBEHHBIX MOHOTEHHBIX 3a00JI€BaHUI yeloBeKa ¢
YCTAHOBJICHHBIM Jle(eKTOM MeTaboIu3Ma, WIUIIOCTPUPYIONIas 3aKOHOMEPHOCTH pealn3allud TeHeThyeckoro aedexkra B Oone3Hb. Hapymenue
YIJIEBOJHOTO OOMEHa: rajlakTO3eMUsl, MYKOIIOJIMCcaxapu03bl, TIIMKOreHo3bl. HacnencTBennsle nedexTsl oOMeHa aunuioB; 6one3nu ["ome, Humana-
ITuka, ®abpu, runepaunuaemMun. HacnencTBeHHble HapylIeHHs oOMEHa aMHHOKHUCIOT: (peHMIKeTOHYpHs, anbOnHu3M. HacnenctBeHHble aedeKTh
oOMeHa NMypUHOB M NUPUMHUIOHOB: cuHApoM Jlema-Haitana, nmomarpa. HacnenctBenHble HapyuieHUs (epMEHTOB SPUTPOLIMTOB: HEJOCTATOYHOCTH
rimoko30-C-pocharaernaporenassl. ['emornodunonatuu. Guinorenus MoieKysI reMOTrJIo0MHA U MOJIEKYJISIpHAs! IPUPOJIa TaJacCeMHUEH.

CeMHOTHKa HACJIEJICTBEHHBIX O0JIE3HEH.

Pannuit mepuox manudecranuu. BapuaHThl NEepBHYHBIX TE€HETHYECKMX Je(PEKTOB M HMX HacienoBaHMA. [lomMOpPraHHOCTH MOpaKEHHUS.
XpoHHUYEeCKUI XapakTep TeueHus 3abojieBaHUs. Pe3aucTeHTHOCTH K Tepanuu. MUKpPO M MakpOaHOMAaJuU pa3BUTHs. V3MeHeHue pocTa, HapylleHue
Macchl Tela, U3MEHEHHs CO CTOPOHBI KOXHBIX TTOKPOBOB, BOJIOC, Yepera, a3, Hoca, pTa U €ro MoJIOCTH. AHOMAJIMH OOJIaCTH 11U, TPYAHON KIIETKH,
IT03BOHOYHUKA, ITOJIOBBIX OPTAaHOB, KOHEYHOCTEM.

MopynbHas equHALA 5. bosle3HU ¢ HACIIEICTBEHHBIM IIPEAPACIIONOKEHUEM.



3HayeHWe M KPUTEPUM MOJIMICHHOTO HaclleZloBaHUs OOJIE3HEM C HAC/IECTBEHHBIM IMpeApaclosiokeHueM. Ponb mapa- m reHOTHINMYECKHX
(akTOpOB B pa3BUTHH MYJIbTH(AKTOpUANBHBIX 3a00JeBaHM. MeTObl T€HETUYECKOTO aHAIM3a HACJIEICTBEHHOTO MPEIpacoIOKEeHUs Ha TpuMepe
3a00JIeBaHUs aTEPOCKIEPO30M, THIIEPTOHNYECKOI 00JIE3HBIO, SI3BEHHOH 00JI€3HBI0 U HIM30()pEeHUEN.

['eneTrnka MyJIb(paKTOPHATbHBIX BPOXKICHHBIX MOPOKOB Pa3BUTHS, OCHOBHBIEC MOHATHS M KiaccupuKaiys. M3011MpoBaHHbIE 1 MHOKECTBECHHBIE
IIOPOKHU. Majible aHOMalIuu pa3BUTHSL.

HacnenctBenHO — 00ycCllOBIIEHHBIE — NATOJIOTMYECKHE peakIMM Ha JeicTBUe BHEmHUX (akropoB. OOmme mnpeacTaBIeHus O
(bapMaKOreHeTUYECKNX DPEaKLUsAX. DKOINeHETHYEeCKHe pPEeakLMu Ha Bo3JeiicTBHe (DaKTOpOB BHELIHEHW cpelbl (3arpsi3HEHHE OKpYyXKarolledl cpeasbl,
OMOAareHThl  JIp.).

[TorynsauuoHHBIE CTPYKTYpBl U HAcClENCTBEHHbIe Oosie3HU. BiusHue ¢GakTopoB, HapylIalOIMX pPaBHOBECHE N€HOB (MyTAaLMOHHBIM Ipoliecc,
MUTpanus, H30JALMsI, MHOPUIUHT, Ipeld TEeHOB) Ha pPacIpOCTPAHEHHOCTh HACIIEACTBEHHBIX OoJe3Hel. ApealbHble M STHHYECKHE BapHALUU
KOHIIEHTPALMU T'€HOB HEKOTOPBIX 3a00JeBaHUN (TUIIBI FeMOTJIO0OMHOB, TaJlACCEMUH, CIIENIOTA, PE3UCTEHTHOCTh K FOPMOHY pocTa). [lonarue o «rpyse»
HACJIEACTBEHHOM MAaTOJOTUH Y YEJIOBEKA.

JuarnocTuka, po(uIakTUKa U JISYEHUE HACJIEICTBEHHBIX 00JIe3HEl.

Hcnonp30Banne METOIOB KIIMHUYECKOTO, MTAPAKIMHUYECKOTO U CIIEUAIFHOT'0 TeHETHYECKOTO 00CIIeA0OBAHUS ISl BBISIBJICHUS HACJIEACTBEHHOU
natonorud. IlokazaHust JUIsl NMPOBEAECHUS CHELUANbHBIX T€HETHMYECKHMX METO/OB MCCIEeNOBaHUS (KIMHUKO-TEHETHUYECKOIro, LIUTOT€HETHYECKOro,
ouoxumuueckoro, JIHK-muarHoctuky, UMMYHOJIOTHYECKOTO M JAp. METOJ0B). [IpHMHIMIIBI MaccoBOM OMArHOCTHKH HACIEJCTBEHHBIX OONE3HEH
XapaKTepUCTHKA MPOCEUBAIOLINX MporpaMM. MeTobl CKpUHUHIAa HOBOPOXKICHHBIX Ha (eHUIKeTOHYpuo. [IpMHIMIBI H30MPaTeNbHOTO IPOCEUBAHUS
IUIs BBISIBIICHUSI HACHeACTBEHHBIX aedektoB (Oonme3ns Tes-Cakca, ceprnoBHIHOKIETOYHAs aHemwus ). lIpeHaranpHas OUarHOCTHKA HAcJeICTBEHHBIX
3aboneBaHuil. [Toka3aHusa Kk mpUMeHEHHIO. MeToJbl NMPEeHaTalIbHOM JAMAarHOCTUKU. YIbTPa3BYKOBOE HcCieloBaHUsA. BbliBieHne aHoManuil ckesera,
nopokoB pa3BuTus LIHC, HEKOTOpBIX MOPOKOB pa3BUTUS BHYTPEHHUX OpPraHoB. AMHHO- M (ETOCKONUSA. AMHHOLEHTE3 U XOPHOHIEHTES.
[lepukoHnenuuonHas npoduaakTuka.

Menanko-reHeTuuecKoe KOHCYJIbTHPOBAaHUE KaK OCHOBA MPOQPMIAKTUKU HACIEACTBEHHbIX Oosie3He. OCHOBHBIE 3a/1a4l MEIUKO-T€HETHUYECKOTO
KOHCYJIbTUPOBaHMUs. Meroauyeckie MOAXOAbl K YTOYHEHMIO JMarHo3a HacleJACTBEHHBIX 3a0osieBaHUll (KIMHMYECKHE W T€HEaJorn4yecKue
UCCIIEIOBaHMs, UCIIOJIb30BAHNE CHEIHMAIbHBIX MapaKIMHUYECKUX U TeHETUYeCKUX MeTo/10B). OmpeneneHue nporuo3a noroMcTsa. Pacder pucka npu
MOHOT€HHOU ITaTOJIOTUH.

[TpuHuMI pacueTa pucka Npu MyJIbTHU(PAKTOPHAIBHBIX 00JI€3HAX. [ eHeTHuecKkuii MPOrHo3 Mpu KpOBHOPOACTBEHHOM Opake.

KoHTpons MyTareHHbIX (DaKTOpOB Cpelbl B cHCTeMe MPO(UIAKTUKM HAClEeJACTBEHHOM MaToJoruu. TecTHpoBaHWE W perjaMeHTaIus
(bU3NYECKUX, XUMUYECKUX U OMOJIOTUYECKUX MyTareHOB TEXHOT€HHOT'O MPOUCXOXKICHHUSL.

OcHOBHBIE MTOJIXOBI K JICYCHUIO HACIEICTBEHHBIX OOJIe3He! (AneToTepanus 1 Ipyrue myTu KOppeKkiuu Mertabonndyeckux aepekron). [Tonsrue
0 ATHOJIOTMYECKOM JICYCHUH (3aMECTHTENIbHASI TCHOTEPAIHsI, HCIIOIb30BaHHE METOI0B OMOTEXHOJIOTHH, FTCHETHUYECKOM U KIICTOYHOW HHKCHEPUH ).

AHHOTAIIYA PABOYEN ITPOT'PAMMBI JIJUCHUIIJINHBI «KITAHUYECKAS TEHETUKA»



ConeprxaHue TUCIUILIAHBI

Monyns 1. HacnenctBeHHOCTh 1 maTosiorus. BeeneHre B HayKy KiMHU4YecKast reHeTrKa. O0Iast XapakTepuCTHKA XPOMOCOMHBIX, MOHOT'CHHBIX H
MYJIbTU(DAKTOPHATIBHBIX OOJIE3HEH.

KimHuyeckasi reHeTHKa Kak pas3jiell MEJUIUHCKOW TreHeTHKH. [Ipeqmer u 3amauyn KIMHHYeCKOW reHeTHkH. OCOOCHHOCTH 4elloBeKa KaK OOBbeKTa
TeHETUYECKUX HccliieoBannil. OCHOBHBIC pa3Jielibl TeHETHKH uesioBeka. CoBpeMeHHas Kiaccu(UKalMs HACleJCTBEHHOW MaToyiorud. MyTanuu Kak
stuosniornueckuit Qakrop. Crenuduka METONOB TEHETHKH 4YenoBeka. OCOOCHHOCTH HAcJeIOBaHUS [OMHHAHTHBIX NpH3HAKoB. HacnenoBanue
ayTOCOMHO-PELECCUBHOE, CIIEIUICHHOE ¢ MOJIOM (X-CIEIUICHHBIH PeleCCHBHBIM M JOMHHAHTHBIM THIT HACJIEOBaHU, TOJaHIPUIECKOEe HACIICIOBAaHHE,
OrpaHUYCHHOE IIOJIOM W 3aBHCHMOE OT IOJIa HAcClie[OBaHHE), BHESJICPHOE HacienoBaHue U apyrue. OCOOCHHOCTH HAceIOBaHUs IMPHU3HAKOB,
UMCIOLIMX BBICOKYIO YaCTOTY BCTPEYaeMOCTH. ['€HHbIC MyTallMH, JCTEPMUHHPYIOIIME U3MCHEHHE CTPYKTYpbI Oelika, HapyIIaoIIue MpPOLECCHHT,
HPENATCTBYIOIINE TPAHCKPHUIIIHMU. [ eHeTHUeCKHuil MOMMMOp(U3M M TeTepOreHHOCTh 3aboseBanuil. bone3Hn HakoruieHus. ['€HOMHBIM UMIIPUTHHT.
Krnaccudukanus HacieICTBECHHBIX 00Jie3HEH. DTHOJIOTHS U MATOTEHE3 XPOMOCOMHBIX CHHAPOMOB. KiMHHYeckash reHeTHKa OT/ACNbHBIX YacTo
BCTPEYAIOIIMXCS XPOMOCOMHBIX CHHAPOMOB. OOmas xapakTepuUCTHKa MOHOTCHHOW marosioruu. KiMHMYeckass TeHeTHKa 4acTO BCTPEYAIOIIUXCS
MOHOTEHHBIX (OpPM HACIENCTBEHHOM maTojoruu. MynbTU(aKTOPHATIBLHO OOYCIOBICHHAs marojorus. [loHATHE O TNPeApacnoI0KEeHHOCTH.
[enernyeckuil moauMopdusM momyssinuii. B3aumoaelicTBue reHeTHYecKoi MpeapacioioKeHHOCTH U CelU(UUSCKUX YCIOBHI Cpelbl B Pa3BUTUU
3a0osieBanuii. OOIIas XapaKTepPUCTHKA MYJIbTH()AKTOPUAIBHBIX 3a00JCBAHUI: BBHICOKAs 4aCTOTa B HACCICHHWHU; HENPEPBIBHBIA DSl COCTOSHUHA OT
CYOKJIMHMYECKUX JI0 BBIPQKCHHBIX KIMHUYECKHX IPOSBICHUIT; MPHUPOJA IOJOBO3PACTHBIX pA3JIMYUil; OCOOCHHOCTH PACIPOCTPAHCHUS TCHOB
HPEPACIIONOKEHHsT U BCTPEYaEMOCTh OOJie3HEH B CeMbsiX. MOHOI€HHO OOYCIIOBIEHHAs MHPEIpaclioOKEHHOCTh: 3KOTCHETHYeCKas MaTOJIOTHS,
(bapmakoreHeTHUECKHE peakuuu, npodeccuoHanbHbie 0one3Hu. [loaureHHas MpeapacioiokKeHHOCTh KaK Pe3ysIbTaT B3aMMOJACHCTBHS HealIebHBIX
T'CHOB.

Monynb 2. [IpuHIUNIBI TUarHOCTUKYU U PO UIaKTUKN HACJIEICTBEHHON MAaTOJIOTHH.

OO0mas  xapakTepuCTHKa  METOJOB  MCCIEOBaHMS  TE€HETHMYECKUX  3a00JIeBaHUH:  KJIMHHUKO-T€HEaJOrHYecKui, OMOXMMHYECKUH,
LHUTOT€HETUYECKHUH, OJM3HELOBBIA, MOJEKYJISIPHO-TEHETUUECKUH, MOMYJISIUOHHBIM, METOJ CIEIUIEHUsT TIeHOB. MOJEKYIsSpHbIA aHaluu3 IpH
(EeHUTKETOHYpUM M MyKoOBHcLUA03€. ['emornoOuHomaTuu - TpUyMmMdp OHOXMMHUYECKOW M MOJEKYJISPHOW TI'€HETUKU. MOJIeKyJIspHbIE COOBITHS,
onpejensone remMoriioonHonatuu. lluToreHernueckne MeTOAbl JUArHOCTHMKM XPOMOCOMHBIX aHOMAlud M TOKa3aHWs JUis IPOBEICHUS
IIUTOT€HETUYECKOT0 00cIe[0BaHusI O0IbHBIX. MOJIeKyIIpHO-TeHETHYEeCKHE M OMOXMMHUYECKHE METO/bl TUAarHOCTUKM MOHOTE€HHOM Marojoruu.-Buasl,
nyTd U QopMbl NpOoUIAKTUKU HACIEACTBEHHBIX Oose3Hel. Meauko-reHeTHueckoe KOHCYJIbTHpoBaHME. [IpeHaTanbHas AMArHOCTHKAa KakK METOJ
nepBUYHON mpoduiakThku. [IpocenBaromue NpPOrpaMMbl B JIOKJIMHUYECKOM JIMAarHOCTUKE HACIEACTBEHHBIX Ooyie3HEH. OTHUYecKHe U
JCOHTOJIOTUYECKHE BONPOCHI B KIMHUYECKOM T€HETHUKE. |'eHeTHYecKue KapThl 4YelloBeKa. MeTonbl KapTHpPOBaHUA: METOJ POAOCIOBHBIX,
rUOpUININ3AUN COMAaTHUECKUX KIJIETOK, TMOPUIN3alUU HYKJIEMHOBBIX KuUCIOT. [lomumopdosm JIHK mo caiitam pectpukiun. CexkBeHHpPOBaHUE.
Crparerusi obparHoit reHetuku. I[Iporpamma “I'eHoM uyenoBeka”: €€ BO3HMKHOBEHHE, COJEpKaHUE, DPA3BUTHE, OCHOBHBIE HUTOTU. MenuKo-



TCHETUYECKHE aCTeKThl M3y4eHHs] TeHoMma denoBeka. Co3maHue reHOMHbIX Oubnuotek. I'ennas maktunmockonus. JJHK-muarnocrtuka. 'enetnyeckas
WHXXEHEPUs.

AHHOTALUSA PABOYEM ITPOI'PAMMBI JAUCIHUITIIINHBI «I[TOJIUTOJIOI Usd»
ConeprxkaHue TUCIHUILIAHBI

Monyisb 1. [Tonutnyeckas cdepa xu3nu odmiectsa. [lomuTnueckrie MHCTUTYTHI U yYaCTHUKY MOJUTHYECKOTO IIporecca

CyImHOCT, M TPU3HAKH TMIOJIUTUKH KaK OOIIeCTBEHHOro sBicHHS. DakTopbl, OOYCIOBIMBAIONINEC BO3HHUKHOBCHHE TMOJUTUKA U €€
cymectBoBanue. [lonstue nonutuku. CTpykTypa U QyHKUIUHU MMOJUTUKU KaK OOIIeCTBEHHOTrO siBJeHUs. Biacte, monutuyeckas Baactb. COOTHOIICHHE
MOJIUTUKY Y BJIIACTHBIX OTHOUIEHUM.

Ponb uw MecTo MONUTUKM B JKM3HM COBpPEMEHHbIX oOmiecTB. [lomuTuyeckas >KU3Hb U €€ OCHOBHBIE XapaKTePUCTUKHU. Tpamuius u
npeeMcTBeHHOCTh. [lomuTuueckas chepa u monutuzanus oOmiecTBa. ColMalibHbIE BUIBI MOJUTUKHM W €€ YPOBHH. DKOHOMHYECKAs IOJIUTHKA.
ConmanbHas nonutuka. CooTHOIIEHNE TOMUTHKY U mpaBa. [IpaBoBas monutuka. [Tonutuka B 1yxoBHOM cepe. BHyTpeHHSS 1 BHEIIHAS [TOJIUTUKA, UX
B3aMMOCBS3b U B3aUMOJICHCTBHUE.

CranoBienue nonutudeckor mpiciau. [lomutuyeckas mbiciab [peBHero Bocroka. Kondyuwmii. Jpesuss ['perus u Pum. [lnaton, Apuctorens,
Huuepon. [onutnueckue unen CpenneBekoBbs. ABryctuH, @. AxkBunckuii, M. Jlrotep. [lonutnyeckue Bo33penus B nepuoj Bospoxaenus u Hosoro
Bpemenu. T. I'o66c¢, [Ix. Jlokk, XK-XK. Pycco, U. Kanr, I'. I'erens, ILI. Monteckse, H. MakuaBemnu. [lonutnyeckue yueHus nepuoaa OypiKyasHbIX
peBomtoninii. CTaHOBJIGHHE PHIHOYHBIX SKOHOMUYECKMX OTHOIICHHUW U TOJMTHYECKas PEBOJIIOIMOHHAS MbICIb. Ve mpaBoOBOro rocymapcra u
rpaxaaHckoro oomectsa. A. Toksuib, I'. Cnencep, M. BeGep, I'. Jlaccyan. KiaccoBas teopust monutuku. K. Mapke, ®@. Durensc. CoBpeMeHHas
3apyOexHas nonutuyeckas Hayka. Cnenuduka 1 0COOEHHOCTH €BPONEHCKON U aHIJIO-aMepUKAHCKON MOJaUTHYecKuX mKkoiu. P. Apon, I'. Anmonn, .
benn, ['an6peiit, M. [TroBepxe, . Mapkyse, P. Mumic, P. Muxensc, I'. Mocka, T. ITapconc, B. ITapero.

PazButne nomutudeckoit mpiciu B Poccuu. OcHoBaTe M 00IIECTBEHHOMOIMTHYECKON MbIciiu Ha Pycu. Unapuon, ®unodeii, 10. Kpuxanuy, B.
Tatumes, T. [locomkoB. PeBomonmonnsie nemokpatel. A. I'epuen, B. benunckuii, H. bepases, B. Bepnanckuii, B. Kntouesckuii, B. Jlenun, I'.
[Inexanos, B. ConoBbeB, M. Cnepanckuil. JIubepansHas tenaenuusa. M. Kosanesckuii, C. Mypomues, b. Unuepun. Anapxuctel. M. bakynus, II.
Kponorkus.

[Tonutryeckass Hayka COBETCKOTO mepuoja. Maeomornueckue W TMOJUTHYECKHUE KOHIEMIIMU COBETCKOro rocyaapctBa. CoBpeMeHHas
OTEYECTBEHHAS MTOJIUTUYECKAs HayKa, €€ CTAHOBIICHUE, OCHOBHBIE HAIIPABIICHUS, TCHACHIUN.

Bnacte u Bnactabie oTHOmmeHUs. CyIIHOCTh, COJAEpPKaHWE M MCTOYHMKHU BiacTu. HeoOxommmocTs Biactu. @opmbl BiacTu. OOBEKTHBHBIC
OCHOBBI BJIACTH U €€ CyOBheKTUBHOE cojepxanue. [lonutuyeckas BIacth u ee ocyiecTBieHne. CyObeKThl MOJUTHYECKON BiIacTH. B3aumoencTBue
o0IecTBa M BJIIACTHBIX CTPYKTYp. JISTUTUMHOCTh M 3aKOHHOCTH BJIAcTH. MeXaHW3M OCYIIECTBIEHHUS BIACTH B oOmiecTBe. Pa3nenenne u eanMHCTBO
BIacTeil. 3aKOHOaTeNbHAs, UCTIOTHUTENbHAS U Cy/IeOHast BinacTh. OCOOEHHOCTH CO3JaHMsI HHCTUTYTOB 3aKOHOAATEILHOM U MCTIOIHUTENBHON BIacTei
B Poccun. Tpagumuu BiacTu u BIacTHBIX oTHOIIeHHH B Poccun. Cniennduka n ocooeHHocTH cyeoHoi Binactu B Poccuiickoit deneparum.



CylHOCTh, CTPYKTYpa, (DYHKIIUU TOTMTHYECKOW CUCTEMBI. THIOJOTHS TMOJUTHUYECKHX CHUCTEM. YCTOWYMBBIC M W3MEHYHMBBIE KOMITOHEHTHI
MOJIMTUYECKON CUCTEMBI o0mIecTBa. [TomuTHYecKe cUCTEMBI B COBPEMEHHOM MHupe. [lapiamMeHTckue, Mpe3uIeHTCKIE MOJTUTUICCKUE CHCTEMBI.

[Tonutnueckue cuctemsl B Poccun. [lonmutuueckas cucrema B Poccuu 1o 1917 rona, monuTudeckas CUCTEMa COBETCKOTO THUIA U COBPEMEHHAs
nojautuyeckas cucrema. [lonutrnueckas opranuzanus U noautuyeckas cucrema Poccuiickoin enepannu, €€ npu3Haku, COAEpKaAHUE.

OCHOBHOE COJICp)KAHUE W CYUIHOCTh TIOJUTUYECKUX PEKUMOB. THUMOJOTUS TMOJUTUYECKUX PEKUMOB. TOTaauTapHble, ABTOPUTAPHBIC,
mubepanbHble, JeMOKpaTHIecKre pexkuMbl. Oxmokparus. BoeHHO-iomuTHueckuid pexuM. [lonmutudeckoe u mpaBoBoe ohOpMIICHUE U PEryIUPOBAHUE
MOJUTUYECKUX PEKUMOB. MICTOUHMKHM U MPUYMHBI BOZHUKHOBEHHUS WM Pa3BUTHUA Pa3HBIX MOJUTHYECKUX PEKUMOB. COOTHOIICHHE MOJUTHUYECKOTO U
rOCy/IapCTBEHHOT'O PEXUMOB. J[MHaMUKa TOJUTHYECKUX PEXUMOB B Poccuu: cpaBHUTENBHBIN aHaim3. CBs3b MOJTUTUYECKOW CUCTEMBI OOINECTBA U
MOJUTUYECKOTO PEKUMA.

OcCHOBHBIE OpraHM3allil U WHCTUTYTHI rocyiapctBa. MHCTHTYTBI 3aKOHOAATEIHHOW, WCIOTHUTEIHLHON M CyJeOHOM BIIACTEW KaK OCHOBA
rocynapctBa. Tumonorus U (OpMBI COBpEMEHHBIX TocynapcTtB. B3ammozaBucuMocTh (OpMBI TOCyHapcTBa, BIACTH, MOJIUTHYECKUX PEKUMOB.
[IpaBoBO€ TOCYIapCTBO M MOJUTHYECKAS BIACTh. DYHKIMHU TOCYJapCTBA U €0 HHCTUTYTOB. ['0CY1apCTBO B MOJIMTUYECKOM CUCTEME, €T0 MECTO POJIb U
¢bynkiuu. ['ocynapcTBO B MONUTUYECKUX PEXKUMaX: CPAaBHUTENbHBIN aHanu3. V3MeHeHWe (QYHKIMI TocygapcTBa NMPU Pa3HBIX AKOHOMUYECKHX
cucremax B obmectse. Crieruduka QyHKIuil rocynapctsa B coBpeMeHHol Poccun. @yHkumm cyaeOHOM BIaCTH B HAIIEM T'OCYAapCTBE.

[TonmuTuyeckne MapTUM KaK OCHOBHBIE CYOBEKTHI MOJIMTUYECKUX MPOIECCOB. BO3HMKHOBEHME MOJUTUYECKUX MapTH, UX pOJib, LEIH H
¢byHKIMKM B TONUTHKE. THUMonorus moimuTudeckux mnaprtuil. [laptum, rocymapcTtBo, BIacTh. ApXawWuHbId THUN mapTuid. llapmameHTCKue mapTuu.
ABanrapaubie maptuud. Maccossie naptuu. [laptum B Poccuu. Ilonutnueckne maptuw U 1000MpoBaHKME B MoJuTHKE. [lonmuTHdeckue NBYOKCHHS U
opraam3anuu. CyTh W OTJIMYHE OOIIECTBEHHONOIUTHYCCKUX ABM)KCHHN OT TMOJUTHYSCKHX Naptuid. Knaccudukarms oOMECTBEHHO-TTOJUTUYSCKUX
nBuwkeHW. J[uHaMuka W TEHICHIMM B  Pa3BUTHUM  NOMUTHYECKH  JABMKEHUH. OcoOeHHOCTH  co3maHuss U (QYyHKIUOHUPOBAHHUS
00IIEeCTBEHHONOJIUTHYECKHUX ABMKEHUI B coBpeMeHHoM Poccum.

JIn4HOCTH Kak CyOBeKT U 00BEKT NOMUTHKU. [lomuTnueckas conunanuzanus TuuHocTy. [lonuTudeckue noTpeOHOCTH, TOTUTHUECKOE TIOBEICHUE
Y TIOJIUTUYECKast aKTUBHOCTb. MOTHBAIIMSI TOJTUTHYECKON aKTUBHOCTH, €€ YPOBHU U (DOPMBI.

[Tonmutuyeckue mpaBa U o0si3aHHOCTH. CBOOO/Aa M OTBETCTBEHHOCTh JIMYHOCTU B MonuTHKe. [lonutusanus u JenoauTu3amus 4elI0BeUYeCKIX
OTHOIIICHUH U JICITCIILHOCTH.

VYyacTre TUYHOCTH B MOMUTHYECKUX Mpoiieccax. CyTh U cofiepKaHHe MOMUTHKA ydacTus. Beibops!l u pedepenaymel. [lonutnueckue uaeansl U
IIEHHOCTH. MaccoBble akiuu. JINUHOCTh B TOJUTHUKE B TOTAIUTAPHOM, aBTOPUTAPHOM, JHOEpaIbHOM, JeMOKpaTHdeckoM olrmiecTBe. OCOOEHHOCTH
y4acTHe JUYHOCTU B MOJMUTHKE B coBpeMeHHOoU Poccun. Ponb cyna B peanu3anuu npaB JUYHOCTH HAa y4acTHE B MOJUTUYECKUX MPOLECCaX B HAIIEH
CTpaHe.

Konuenuus snutusma: ux cyth U cojepxkanue. [lonutuueckas snura, e€ Mecto, Ha3HaueHue u poib. Teopuu saut P. Muxensca, B. Ilapero, I
Mocka. CMeHa 3IuT U ouTUYecKas ku3Hb. L{upkyisiius 3mut. MHCTUTYT oTcTaBki. OCHOBHBIE MOJUTAYECKUE DJIUTHI. DJIUTHU3M KaK MOJUTAYECKAs
MpaKTHKa.



[Tonutrueckoe nuaepcTBo. Posb TMYHOCTH B MOIUTUKE. DOpMHUPOBAHUE MOJUTUYECKUX JUACPOB U UX MHCTUTYLUHAIH3ALMS. ABTOPUTAPU3M.
Onurapxuu. KynbT JIMYHOCTH W €ro mpupoja. Xapu3MaThdeckue, NaTpuapXaibHble, OlOpokpaTthdeckue nuaepbl. Boxausm. Ilomurnyeckuit
BOJIIOHTAPU3M M aBaHTIOpU3M. [lonuTnueckas snuta u nonutudeckoe auaepctso B CCCP u Poccun.

Monyis 2. I'paxkaanckoe o0IecTBO, HAEONIOTHs U BHELIHS NoauTHKa. [lonuTuyueckas KynbTypa U HOJTUTHUYECKUE TEXHOIOTHH

[TonuTHyeckre MPeAroCbUIKH, UCTOPHUS M ONBIT IpaXkJaHCKoro obmectBa. [lomutrueckue (akTopsl U YCIOBHS CTaHOBIICHHS TPAKIAHCKOTO
oOmecTBa U rpaxkaanckux otHomenui. [Tnaton, III. Monrteckwe, M. Kanr, TokBuns, I'. I'erens, K. Mapkc, H. Unpun. CTpyKTypa rpakaHcKOTO
obmecTBa. I'paxkaanckoe o0OIIECTBO, MOJIUTUYECKAsE CUCTEMA U MOJUTHKA. OTHOIIEHUS MyOIMYHON BIAcTH, rOCYIapCTBA U TPAXKAAHCKOTO 00IIecTBa.
CraHoBieHHE TpaXkIaHCKOro obuiecTBa B Poccuu: moauTrueckoe U colpalibHoe coiepkanue. I paxk1aHcKoe 00IIeCTBO U MOJIUTUYECKAs TPaIUIIH L.

[Monutnyeckuii KOHGAUKT. JlernTumHbIe GOpMBI TOTUTHYECKOH 00pbOBL. Onmo3unus. Maccosble akuuu. CyTh U coiep)KaHHE MOJIUTHIECKOTO
koH(pukTa. Henerutumusie GopMbl HOTUTHUECKUX ACUCTBUN: TPaXJIaHCKasi BOWHA, PEBOJIIOLIHS, TEPPOP, AKIIUU HETIOBUHOBEHUS U UX MOCIIEICTBHSL.

Crioco0b1 paspemieHus: MoJTUTHIECKUX KOH(MIHUKTOB. [IpenpsBinenne, peanu3anusi NOJUTHISCKUX WHTEpecoB. JlenernpoBaHue MOIUTHYECKUX
HMHTEPECOB U MpsIMOE ydyacTre B moauThke. COTpyIHUYECTBO, KOHCEHCYC 1 00ph0a B MOIUTHUKE. YTIPABICHUE PA3BUTHEM MOJUTUYECKUX CUTYAITHI.

[Tonmutnueckue uaeonoruu. JlubepanvHas. Konceparusnas. Conuan-gemokpatuueckas. KommyHnucruueckas. [loHstue BHEMIHENW MOIUTUKU
rocynapctBa. OCHOBBI W (DakTOphl BHEIIHEH MOJUTUKUA. B3auMOCBSI3b M COOTHOIICHHE BHYTPEHHEW M BHEIIHEeH MonuTuku. CyBepeHHOCTb,
HE3aBUCHMOCTh, CaMOCTOSITEIBHOCTD, MPEICKa3yeMOCTh M MPOTHOCTUYHOCTh BHEUIHEW IMOJNUTHKH M (akTopsl e€ obecrieueHus. BimsHue ypoBHs
pa3BUTHA OOIIECTBA U MOJIUTUYECKOTO PEKUMA Ha BHEIIHIOIO MOJUTHKY TOCYAapCTBa.

NHctutyTel W HampaBieHds BHEHEW NOMUTUKA. CyObeKThl BHEUIHEW TMOJUTUKH. DOpMBI OCYIIECTBICHUS BHEIIHEH MMOIUTHKHU.
CotrpynunuectBo. bnokoBas nonutuka. MupHoe cocyuiectBoBanue. Boitna. IlpuopurteTsl BHemHeidl noautuku. Beemnsis noiautuka Poccuw:
TpajuLIiU, IPEEMCTBEHHOCTh, COBPEMEHHOE COJIEP)KaHNE U OCOOEHHOCTH.

CyILIHOCTB, UCTOPHS U COJIEPKAHUE MEXIAYHAPOIHBIX OTHOWIEHHM. [lonuTrueckas u npaBoBas perjaMeHTalus MEKIyHapOAHbIX OTHOUIECHUH.
CoBpeMeHHbIE MEXIyHapOAHbIE OTHOIIEHMs. VIHCTUTYTBI MeXAyHapoAHbIX oTHOIIeHHH. Opranuzauus OObeAMHEHHBIX HalMW. MexayHapoaHble
coro3bl. EBponeiickuii coro3. EBponeiickuii cyn, TpuOyHan. JloroBopHbie GOPMBI.

Poccus B cucteme MexnyHapoAHbIX oTHOIIEHUH. CrucTtemMa MexXIyHapoAHON 0€30MacHOCTH, ee popMUpOBaHUE, OJAEPKAHUE U OOECIIeueHueE.
HannonansHo-rocynapcTBeHHble HHTEpeChl Poccuu B HOBOM reononutrdeckoit curyauuu. Poccust B cucreme CHI'.

[Tomutnueckue wuccinenoBanusa. KympTyposnormyeckuid moaxon k monutuke. I'. Anmonn, C. Bepb6a, E. Barp. Ilonutuueckas KynbTypa
obmectBa. ['ocynapcTBo u monuTuyeckas KyiabTypa. McTOpUYEecKU M COLMANBHBIA OMBIT B MOJMUTUYECKOW KynbType. Co3HaHUE M TOBEICHUE B
MOJINTUYECKON KyJbType. Tumbl nonutuyeckux KyapTyp. CyOkynbTypa. [lomuTnueckast KyiapTypa JMYHOCTH MeTO0JIOTHs, METOJIMKA U ammapar
MOJIMTUYECKUX HCCIEOBAaHUN. DKCIEPTHOE MOJMTHUYECKOe 3HaHue. llomuTuueckas aHamuMTHKa M NPOTHOCTUKA. PEHTHHIH, ClieHapuH, SKCIEPTHBIE
Meroasl. llonmnTruecknii MEHEIDKMEHT U MapKeTUHT. [loauTudecknii MapKeTHHT M MPOTHO3UpPOBaHME. AHAIW3 M NPOTHO3MPOBAHHUE MOJIUTHYECKUX
nporeccoB. Metoab! nporao3uposanus. UH(popManmoHHO-aHATUTHYECKHE TEXHOJIOTHH.

[Tomutraeckuit MeHeHKMEHT. 30upaTenbHble TEXHOJOTUM. BBIOOpHI: TONUTHYECKOE COJAEpX)aHWE U TIPABOBOE PETyJIUPOBAHUE.
DneKTopanbHbIE MPOLECCHI.



Opranuszanus n3bupatenpbHoi kammnaHuu. [lomutudeckas arutanus. Koncantunr. KpeatuBabie TexHonoruu. KoHnTpons BeiOOpoB. Mumk B
MOJIUTUKE, €ro poib U popmupoBanue. Cucrema «Iladnuk peneitmensy». [lonmutudeckas peknama. ®opmupoBanue obmecTBeHHOro MuEeHus. [IpaBoBast
CTOPOHA MOJIUTUYECKUX TEXHOJIOTUM.

AHHOTAIIYSI PABOYEH TPOI'PAMMBI JUCHUITIJINHBI «OBPA3OBATEJIBHOE ITPABO»

ConeprxkaHue TUCIHUILIAHBI

Monyinb 1. OcHOBHBIE IOHATHS U IPUHIUIIBI 00pa3oBaTesIbHOTO MpaBa. OOpa3oBaTeIbHbIe IPABOOTHONICHHS U TPABOBOE PErYJIUPOBAHUE
JeSTeTbHOCTH 00Pa30BaTENbHBIX YUPEIKIACHUH.

MonynbHas equnuia 1. OcHOBHbBIE TOHATHSA 00pa3zoBaTesbHOrO MpaBa OOpa3zoBaHNe KaKk OCHOBHOM COLMANbHbIN MHCTUTYT. [loHsATHE crCTeMBbI
obpazoBanust PO®. Cucrema 00pa30BaTeIbHOTO 3aKOHO/IATENILCTBA. 3a4a4l 3akoHojareabcTBa PD B obmactu obpazoBanus. CTpykTypa U QyHKIHA
oOpa3zoBarensHOro npasa. [IpuHnumbe 06pa3oBareabHOro mnpasa. [IpeamMer u MeTo1bl MPAaBOBOTO PEryIupoOBaHus 00pa3oBaTeabHOro mpaBa. OCHOBHBIE
HaIpaBJIeHUs1 pa3BUTUS oOpa3oBaTeabHOro npasa. [loHsTHE W BBl HCTOYHUMKOB 00pa30BaTENbHOrO MpaBa. MICTOUHMKU MEXIyHapOJHOrO Mpasa Io
BOIIpOCaM 00pa3OBaHUS.

[TonsTHE, CymHOCTD mpaBa Ha oOpa3zoBanue. [IpaBo Ha oOpa3oBaHue B cUCTEME MpaB U CBOOOA YenoBeka. MexayHapoaHbIe CTaHAapTHI IpaBa
Ha oOpa3zoBanue. [IpaBo Ha 0Opa3oBaHME KaKk KOHCTHUTYIMOHHOE IMpaBO. XapaKTepHbIe YePThl M MPHUHIMIIBI IpaBa Ha oOpazoBaHue. OrpaHUYCHUE
mpaBa Ha oOpa3oBaHHE: CYIIHOCTh, OCHOBaHHUS, CrocoObl, (popmbl. [IpaBo Ha oOpa3zoBaHME Kak: a) rpakJaHCKOe (JTMYHOE) MPaBo; 0) CONHMAIBLHOES
MpaBo; B) KyJbTYPHOE MPaBO; T') MOTUTHYECKOE MPaBO; 1) SKOHOMHUYECKoe mpaBo. [IpaBo Ha oOpa3oBaHue B cUCTEME HAIlMOHAJIbHOW 0E€30MacHOCTH.
BHyTpurocyaapcTBeHHbIe (HaMOHAIBHBIE) M MEXKITyHAPOHBIE MEXaHU3MbI 00ECIICUEHUS 1 3aIUTHI IpaBa Ha 00pa3OBaHHE.

Monynbaas enuauna 2.  OOpaszoBaTenbHble NpaBooTHOUIeHUs. [loHATHE M OCOGEHHOCTH 00pa30BaTENbHBIX MPABOOTHOLICHUN. Bumib
oOpa3oBarenbHBIX MpaBooTHomIeHUH. CocTaB 00pa3oBaTENbHOTO MpaBoOTHOIIEHHS. OOBEKThI 00pa3oBaTeNbHBIX MpaBoOoTHOIIEHUH. CoaepkaHue
oOpa3zoBaTenbHbIX NpaBooTHOIIEHUH. CyObEeKTHBHOE MpaBO YYAaCTHUKOB 0Opa30BATENbHBIX IPABOOTHOLICHWH: 3JEMEHTBl COJIEpXKaHMs, BUIBI,
COOTHOILIEHHE C MpaBoM Ha oOpazoBaHue. IOpuauyeckass 005S3aHHOCTh YYaCTHHKOB OOpA30BaTENIbHBIX MPABOOTHOILIEHUI: 3JIEMEHTBI COJIEpKaHMUS,
BUJIBL.

Mopynenas enunuia 3. [IpaBoBoil cTaTyc 00pa3oBaTeNbHOTO yupexkaeHus. [IoHsITHE M TPaBOBOM CcTaTyCc 0Opa30BATEIILHOTO YUPEKICHUS.
Komnerenmus obpa3oBarenbHOro yupexxaeHus. Cucrema o0pa3oBaTeIbHbIX yupexaeHui. TUMbl 1 BUIbl 00pa3oBaTeIbHBIX YUPEKACHUN. YIIpaBiIeHUe
o0Opa3oBaTeNbHbIM YUpEXKJIEHUEM: IOHATHE, cojepxaHue, (opMbl, ypoBHU. IIpaBOBble OCHOBBI YIIpaBJIE€HHUsS OOpPA30BATEIIbLHBIM YUPEKICHHUEM.
OcHOBHbIE HaNpaBJIEHUs JEATEILHOCTH 00pa30BaTEeIbHOIO yupexkaeHus. Llenu, npuHIHIbl 1 0COOEHHOCTH MPAaBOBOIO PETYIUPOBAHMS 1€ATEILHOCTH
00pa30BaTeNbHbIX YUPEKACHUIN pa3TUYHbIX TUIIOB U BUJIOB.

MonaynbHast eaununa 4. locymapcTBeHHas MoMuTHKa B cdepe oOpasoBaHus. [ocynapcTBeHHas NOJIMTHKA B chepe 0oOpa3oBaHMUS.
OObpazoBatenbHas MOJIUTHKA KaK 3JE€MEHT U Pa3HOBUIHOCTh TOCYJIAPCTBEHHOHN B cOLMaIbHOU cepe (conuanbHON MOJUTHKH): TIOHATHE, CYHITHOCTD.
[Tpuntunsl oOpa3oBatenbHOM MoONUTHKHU. Llenmu, 3amaun M HampaBieHHs 00pa3oBaTeIbHOM MOJIMTHUKM TOCYIAapCcTBa B COBPEMEHHBIX YCIOBHSX.
CyObekTbl 00pazoBaTenbHON MOMUTUKU. [IpaBoBble OCHOBBI 00pa30BaTENbHOM MOJUTHUKHM TocynapcTBa. KoHIenuuss MoJepHH3alMU POCCUNHCKOTO



o0Opa3oBaHMsl KaK BbIpa)K€HUE 00pa30BaTEIbHOM MOJIUTUKU: CYLTHOCTD, LIeIH, HanpasieHus. [IpoGnemsl pa3Butus o6pasosanus B Poccuu. [IpaBoBbie
CpeACTBa pealn3alui TOCYAapPCTBEHHBIX U COLMAIBHBIX TaPaHTHH YYaCTHUKOB 00pa30BaTEeIbHBIX OTHOIICHU.

OOpa3oBarenbHble CTaHIAPTHI M 0Opa3zoBaTelbHbIE Mporpammbl. [loHATHe, MpaBoBas HpUpoJla M CTAaTyc 00pa30BaTEILHOTO CTaHIApPTA.
OOpa3oBarenbHbIE CTAHIAPTHI KAK OTPAKEHUE COACPIKAaHUS U XapaKkTepa 00pa3oBaTebHON NOJUTUKU TocyaapcTBa. Bl u mpoueaypsl pa3paboTku u
MPUHATHST 00pa3oBaTeNbHBIX CTaHAApPTOB. ['ocynapcTBeHHBI 00pa3oBaTeNbHbII CTaHIAPT: MOHITHE, CTPYKTYypa, coaepxanue. CyObeKThl U MOPSI0K
pa3paboTKU TOCYAapCTBEHHBIX 00pa3oBaTeNbHBIX cTaHAapTOB. OOpa3oBaTeNbHBbIC NMPOTPAMMBL: MOHATHE, MPAaBOBAas NPUPOIA, CTATyC, COAEpIKaHUE,
CTpyKTypa. Buabl u mopsaok ¢opMupoBaHus 0Opa3oBaTeNbHBIX MporpaMM. lIpaBoBble acmeKThl COOTHOILIEHHUS O0Opa3oBaTENbHBIX W Y4EOHBIX
IIPOrPaAMM.

Monyis 2. [IpaBoBoii cTaTyc CyOBEKTOB 00pa3oBareapbHOro mpasa. [IpaBoHapyiieHus B 00pa3oBaHUH.

Mopynenas emununa S. IlpaBoBoil craryc oOydamommxcs B 00pa3oBaTelbHBIX YyupexkaeHusx. I[IpaBoBoi crtaTyc oOydwaromuxcsi B
oOpa3zoBaTenbHbIX yupexaeHusx. OOywaromumecss M ux kareropud. [loHarue mpaBoBoro cratyca oOyuaromierocs. OOmuii mpaBoBOM cratyc
oOyuaromuxcs. [IpaBoBoil craryc oOydarommxcs B 0Opa3oBaTeNbHBIX YUPEKICHHAX TOUIKOIBHOTO oOpa3oBanus. [IpaBa, cBOOOAIBI, 3aKOHHBIE
MHTEpECHI M 00s13aHHOCTH LIKOJIbHUKOB. FOpuauueckue rapanTiy MpaB ¥ 3aKOHHBIX MHTEPECOB IIKOJBbHUKOB. [IpaBa, cB00O/bI, 3aKOHHBIE HHTEPECHI U
00513aHHOCTH, OOydYaroUMXCcsi B 00pa30BaTENbHBIX YUPESKICHUAX HAYAIBHOTO MpodeccHoHambHOro oOpasoBanus. I[IpaBa, cBOOOIBI, 3aKOHHBIE
MHTEpeChl U 0053aHHOCTH, 00yUYaIOUIMXCsl B 00pa30BaTENIbHBIX YUPEXKICHUIX cpeiHero npodeccuoHaibHoro oopasosanus. KOpuanueckue rapanTuu
IIpaB U 3aKOHHBIX HHTEPECOB yUaIIUXCs.

ITpaBa, cB0OO/BI, 3aKOHHBIE MHTEPECHI, 00A3aHHOCTU CTYJEHTOB BBICIIMX Y4YeOHBIX 3aBeleHHH. FOpuanueckue rapaHTUd MpaB U 3aKOHHBIX
UHTEpecoB cTyneHToB. IIpaBa, cBOOOIBI, 3aKOHHBIE MHTEPECHI, OOSI3aHHOCTU OOYYAIOIIMXCS B CHUCTEME MOCIEBY30BCKOTO U JIOMOJHUTEIBHOTO
npodeccuoHaabHOro oopazoBanus. FOpuaudeckne rapaHTHH MPaB U 3aKOHHBIX UHTEPECOB 00YYaIOLIUXCS.

MonynbHast eqununa 6. FOpuanueckas OTBETCTBEHHOCTh B oOpa3oBaTesibHOM mpaBe. [loHsTHEe M ocoOeHHOCTH TpeOoBaHMI 3aKOHHOCTH B
cdepe obpazoBanus. Jucuunirna B obpazoBaHnu. OcoOEHHOCTH M BUABI IMPABOBOTIO MOBeJeHUs B cdepe oOpa3oBanus. [IpaBoMepHOe moBeneHue
Y4aCTHUKOB 00pa30BaTeNIbHBIX TPAaBOOTHOILIEHHI.

[TpaBonapymienne B cdepe oOpa3oBaHus (0Opa3oBaTeNbHbBIM JIENMKT): NpU3HAKH, cocTaB. CyObeKTbl 00pa30BaTENbHBIX JICIHUKTOB.
Krnaccudukanus oOpa3oBarenbHbIX AeIUMKTOB. [IpruunHbl, ycinoBus, popmbsl IpaBoHapylIeHUN B chepe oOpa3zoBaHus. MexaHU3Mbl IPOTUBOAEHCTBUS
npaBoHapyueHusM B cdepe IlpaBoBas OTBETCTBEHHOCTh B cepe 0OpazoBaHMs: LW, MPUHIUIBI, 0cCOOeHHOCTH Mep. OCHOBaHUS IPAaBOBOM
OTBETCTBEHHOCTH U MOPAIOK €€ Bo3noxkeHus. Kpurepun 3ppexTuBHOCTH PaBOBOM OTBETCTBEHHOCTHU B c(hepe 00pa3oBaHUs U UX MPEAyIPExACHUS.

AHHOTAIIUSI PABOYEH ITPOT'PAMMBI JINCHOUTIJIMHBI «PYCCKHWH SI3bIK Y KYJIBTYPA PEUN»

COI[Cp)KaHI/Ie JUCIHITIINHBI



Monyns 1. Pycckuii si3p1k B COBpeMEHHOM MUpe. S3bIK - 3HaKoBas cuctema. PeueBoe oOmienue. PeueBoit aTrker. OCHOBBI OPaTOPCKOTO UCKYCCTRBA.

Pycckuii s3bIk cpeau s13pIK0B Mupa. [IpoucxoxaeHne pycckoro s3blka U OCHOBHBIE 3Tanbl ero pazsutusd. Bxmag M.B. JlomonocoBa u A.C.
[TymikuHa B pa3BUTHE PYyCCKOTO JTUTEPATYPHOTO s3bIKa. Pycckuil S3bIK B cOBpeMeHHOM Mupe. Llenu u 3a1aun KyIbTypbl peuu Kak HaydyHOU U yueOHOM
JUCLUIUINHBL.

S3bIK Kak 3HaKoBas cucreMa. OCHOBHbIE PYHKIMHU s3bIKa. DOPMBI CYIIECTBOBAHUS SI3bIKA.

[TonsiTust «pedeBast AESITENBHOCTBY, «PEUbY, «peueBOM akT». OCHOBHbIE KOMMYHUKATHUBHbIE KauecTBa peuu. [IpMHIMNIBI U paBuia yClemHou
KOMMYHHKaU. GOpMbI peuH M0 KOJUYECTBY YUYACTHUKOB (MOHOJIOT, TMAJIOT, MTOJIUJIOT).

Haznauenue peueBoro stukera. DakTopsl, ompeaessiomue (popMUPOBaHHE PEUYEBOIO ITHUKETA M €ro HUCIOIb30BaHUS. DOpPMBI PEeyeBOro
sTukera. O0OpallleHUue B PyCCKOM PEUEBOM ITHUKETE.

OcHOBHBIE ATaIlbl Pa3BUTH PUTOPUKH B Mupe U B Poccun. [lyGnuuyHoe BeICTyIIeHHE: opaTtop U ero aynutopus. [lonroroBka peuu: BBIOOp
TEMBbI, IOUCK MaTepHraia, KOMIO3UIKsA. OCHOBHbIE KOMMYHUKAaTHBHbIE KaueCTBa YCIICIIHON peyu.

Monayns 2. Opdosnunueckas HopMa. Jlekcuueckas Hopma. Mopdonorndeckue Hopmbl. CUHTaKCHYecKas HOpMa.
[TonsiTue «s13p1KOBast HopMa». Bapuantsl HOpM. OCHOBHBIE XapaKTEPUCTUKH sI3bIKOBOM HOpMBL. Busel Hopm CPJIS.
Opdosnuyeckue nopmsl CPJIS. Hopmer yaapenus. Hopmbl mpou3HOIIEHHS.

Jlekcuyeckre HOPMBI: TOYHOCThH CJIOBOYIOTPEOJICHUS; yHOTpeOIeHHe MHOTO3HAYHBIX CJIOB; JICKCHUYECKAs COYETAEMOCTDh CIIOB; yIOTpEOIeHHE
CMHOHMMOB; yHOTpeOJieHHe aHTOHHMMOB; YHOTpeOJeHHE OMOHUMOB; YHOTpeOJeHHe NapOHUMOB; YIOTpeOJeHHe CIOB-apXau3MOB U  CIIOB-
HEOJIOTU3MOB; yIOTpeOJIeHIE 3aMMCTBOBAHHBIX COB; CMBICIIOBAsI JOCTATOYHOCTb CJIOBA.

Hopwmbl ynorpeOnenuss MMEH CyliecTBUTENbHBIX. HopMbl ymoTpebnenus riaronoB, Hopmbl ynoTpeOnenus uuciautenbHoro. Hopwmbl
ynotpebneHus npuiarateabHoro. Hopmsl ynotpe0iaeHust HEKOTOPhIX TPOU3BOJHBIX MPEJIOTOB.
CuHTaKkcHC KaK OJUH U3 pa3leNoB s3bIko3HaHus. [loHATHE «cMHTakcuueckas HopMa». OCHOBHBIE cuHTaKcnyeckue Hopmsl CPJIS.

Monynp 3. @yHKIMOHANBHBIE CTUIN JIUTEPATYPHOTO sA3bika. HaydHblil cTune peun. Buasl ananuTuyeckoit 00paboTKH MEepBUYHOTO HAYYHOTO TEKCTA.
OdunmanbHO-IeI0BON CTHUIIh PEUH.

[TonsTus «cTunb» U «kaHp». CUCTEMBl CTHIIEH COBPEMEHHOTO PYCCKOTO JTUTepaTypHOTro si3bika. OOmias xapakTepucTuka cTuiel. Jlekcuka
HGI\/'ITpaJ'IBHaﬂ U CTUIINCTHYCCKH OKpaHICHHafL HOH?[TI/IC «CTUIIUCTUYECCKAs OHH/I6Ka».

OnpeneneHne HAYYHOTO CTUIIS peud, chepa GYyHKIIMOHUPOBAHUS, OCHOBHbBIE MOACTIIIN. OCOOCHHOCTH HAYYHOTO CTHIISI peYH Ha JIEKCHYECKOM,
MOpq)OJIOFI/I‘IGCKOM U CUHTAKCHUYCCKOM ypOBHS[X. HOHS[TI/ISI «TCpMI/IH», (()Ie(i)I/IHI/IHI/Iﬂ», ((HOMGHKJ'IaTypHOG HAaNMMCHOBAHUC)).

KoHcnekT kak BUJ BTOPUYHOTO TEKCTa HAa OCHOBE CBEPTHIBaHUSA MH(OpMaNUU yCTHOTO (MMCHhbMEHHOTO) MEepBUYHOrO TekcTa. Pedepar kak
KpaTKO€ H3JI0’)KEHHWE OCHOBHOM MH(OpManuu nepBUYHOro Tekcra. Ero crpykrypHble ocoOenHocTH. Bunabl pedeparon. Tesuchl kak popmyarpoBka
OCHOBHBIX TIOJIO)KEHUW TIEPBUYHOTO TEKCTa. PeleH3us Kak MUChMEHHBIM pa30op Hay4yHOW cTaThbM (KHUTH). AHHOTAIMS Kak BHJ CXKAaTON
XapaKTePUCTHKHU MEPBUYHOTO TEKCTA, €€ CTPYKTYPHBIE U SI3BIKOBbIE OCOOEHHOCTH.



Onpenenenne oGUIMAIBHO-ACIOBOTO CTUIS peur, chepa GyHKIIMOHHPOBAHUS, OCHOBHBIE MOACTUIN. OCOOCHHOCTH O(QHUIIHATIBEHO-IETIOBOTO
CTHUJISI PeYd Ha JIEKCHYECKOM, MOP(OJIOTHIECKOM M CHHTAKCUYECKOM ypoBHsX. [ToHATHS “HOKyMEHT”, “pEeKBHM3HUT JOKYMEHTa, BHJbI JIOKYMEHTOB.
TpeboBanust kK 0OPMIIEHUIO OCHOBHBIX PEKBH3UTOB JOKYMEHTOB JMYHOTO IPOUCXOKIACHHUS (3asiBI€HUE, OOBSCHUTENbHAS 3allUCKa). TpebdoBaHUS K
A3BIKY TOKYMEHTA, THIIMYHBIC OIINOKH B SI3bIKE JOKYMEHTA.

AHHOTAIISI PABOYEW TPOTPAMMBI JUCHUITIIUHBI «<ITIPO®PECCUOHAJIBHASA O TUKA»
ConeprxkaHue TUCIHUILIAHBI

Monyns 1. Dtuka Teopernueckas, NpuKiIagHas U npodeccuoHanbHas

IlenTpanpHas TeMa MEepBOro MOAYJIsl «ITUKAa TEOpeTUUecKas, MpUKIaaHas U NpodecCHOoHaIbHas) - Mpo0ieMa COOTHOUIEHUS pa3HbIX YpOBHEH
3TUYECKOI0 3HaHUs. B COOTBETCTBUU C NMPEICTaBIEHUEM O CTPYKTYpe 3THYECKOT0 3HAHUS ONPEAEISIeTCsl CIIOCO0 HOPMAaTUBHON PEryJISILIUN Pa3IMYHbIX
cdep conmaabHON KU3HU B paMKa MPUKIAIHONW ¥ POPECCHOHATBHON STHKU. B mepBoM MOIysst Takxke paccMaTpuBaroTcs Guiiocockue OCHOBAHUS
HCCIIEIOBAaHMUSI MOpalid. AHAJIU3UPYIOTCS OCHOBHBIE STHUECKHE KOHIEMIMHU IPOIIJIOro, HOCAILIME KaK CBETCKUH, (uiocodckuil xapakrep, Tak U
pEIUrMO3HbIE, HAmpUMeEp, ITHKAa XPHUCTUAHCTBA, HUcCilaMa, uyaausma. OtaenpHas TeMa B paMKaxX II€pBOTO MOAYJsSl IOCBsIIEHA Mpolieme
BO3HUKHOBEHHUS MOpaJId Kak 0coO0oro cmoco0a peryiasiuu OOIIECTBEHHBIX OTHOIIEHUII M €€ CpaBHEHHs C WHBIMU DPETYJISATOpPaMH, IPaBOM U
SKOHOMHKOMW. [1epBEIii MOIYb TpeArosaraeT pacCMOTPEHHE MPOOJIEM CTPYKTYPBI MOpaJIU: OOy4YaroIIHecss MOJDKHBI YCBOUTH COJEp)KAaHHE TOHSATHIA
MOpaJIbHOE CO3HAHME, MOPAJIBHOE ACSIHHME, MOPAJIBHOE OTHOIIEHHE. Takke B paMKax IEPBOrO MOIYJIS MPOU3BOAMUTCA KOHLENTyalIN3alys NOHATUM
«TEOpEeTUYECKas», «IpaKTHUeCKasD», «npukiaaHas» u «lIpodeccuonanpuas sTukay. Onpeaenstorcs pa3audHble IPUHLIUIIBI HOPMATUBHON PETYJIALINH,
MIPUCYLINE UM.

Monyns 2. HpaBcTBeHHOE OTHOIIIEHHE K *KM3HU U NpodeccuoHanbHas 3TuKa ouosora

Kuznp kak neHHOCThb. LleHHOCTD KM3HU B Pa3IMYHbIE HCTOPUYECKUE SIIOXU U B Pa3IUYHbIX KyJIbTypax. Bkiaa Ouonoruueckux HayK B pellieHue
npoOJeM OTHOIIEHUS YelloBeKa K KHUBOMY. JTHKa «OJIaroroBeHMsl mepes] Ku3Hbio». duinocodckoe 0600CHOBaHUE TMpaB KUBOTHBIX. COBpeMEHHbIE
OOIIeCTBEHHbIE IBUKEHUS B 3alIUTY kHBoro. Criennduka 3THKA NCIOJIb30BaHUs )KUBBIX OPTaHU3MOB Pa3HBIX cepax 4eI0BEUECKON AeITeIbHOCTH.

DKoslornyeckas 3TUKa KaK PasHOBUIHOCTb MpHUKIagHON 3THKHU. [Ipobrema nenHocty mpupozsl. IIpuHIun skoleHTpu3Ma, win OHOLEHTpU3MA.
[IpyHIMIBI HKOJIOTUYECKOM S3TUKU: YBaX€HHME KO BCeM QopmaMm >KHM3HHM, OuopazHooOpa3ue, YCTOWYMBOCTb OuOC(epbl, MPeaoCTOPOKHOCTS,
CIpaBeIJIMBOCTh, 3eMJII €CTh O0Iee JOCTOsSHUE, MpaBa OyIyUIMX I[OKOJEHWH, pa3feleHHas OTBETCTBEHHOCThb, NMPE3yMILUs OmacHOCTU. Pa3Hble
aCreKThl OTHOUIEHMS] K >KMBOTHBIM: >KHBOTHOBOJCTBO, JOMAIIIHHE >KUBOTHBIC, HCIOIb30BAaHUE JKUBOTHBIX B HAYYHBIX HCCIEAOBAHUSAX, UHAYCTPHUS
pa3BIEUYEHUN C HUCIOJIb30BAaHUEM >KMBOTHBIX. IIpaBa XMBOTHBIX. AHTPONOLIEHTPU3M M DKOLEHTPU3M B JBMKEHHMH 3a JKOJIOTMYECKYIO YHUCTOTY.
[TonuTHKa 1 ATUKA SKOJOTUYECKON OOPHOBI.



OTtudeckue mpobsieMbl HayYHBIX HCCIeIoBaHUM B o0nactu Ouosnornd. MopalibHble TpoOsieMbl TeHeTUKU. MopanbHble MPoOIeMbl KIIOHUPOBAHUS
yenoBeka. Vcnonp30oBaHME JXMBOTHBIX B HAYYHBIX MCCIEIOBAHUAX. MopaibHble NPOOJIEMBI pealu3alliil MEXKIyHapOIHOro TmpoekTa «l'eHoMm
YEJIOBEKa.

AHHOTAIIYS PABOYEN INPOT'PAMMBI JIUCHUITIJIMHBI « BBICIIIASI MATEMATHUKA (TEOPUSI BEPOATHOCTH)»
Coneprxanue TUCIUILIAHBI

Monyinb 1. City4aiiHbie COOBITUS U BEIIMYUHBI
Knaccudukanus cinydaiiHeix coobITHi. Kitaccuueckoe u reomMeTpuueckoe onpesesieHue BeposiTHOCTU. TeopeMbl TEOpUHN BEPOSITHOCTEH.
[Tonsatne cnyyaitHOl BenmuuuHBI. J{MCKpETHBIE M HETMPEPHIBHBIC ClydaiiHble BeNWYHHBI. DYHKIMS paclpeleieHus, ee CBOICTBA, TpaduK.
YucnoBble XapakTepUCTUKM JUCKPETHOW CIy4aiHOM BEIMUYMHBI M MX cBoWcTBa. MHTerpanbHas u nuddepeHunanbHas (IVIOTHOCTh BEPOSTHOCTH)
(GYHKIMH paclipelieieHns] HENMPEPhIBHOW CITy4aiiHOM BENUYMHBL. YWCIIOBBIE XapaKTEPUCTUKU HENPEPHIBHOW CIIy4ailHOW BeNMYMHBL. PaBHOMEpHOE
pacrpeniesieHre, HOpMaJIbHOE pacIpeesieHue, SKCIOHEHIMAIbHOE paclipesielieHne, JorapupMIUUecKu HopMallbHOE pacrpezeneHre. MHOroMepHble
Cily4aliHble BeIn4yuHbl. [IpenenpHbie TeOpeMBbl TEOPUH BEPOSITHOCTEM.

Monyns 2. Criyuaitapie QyHKIIUH U TIPOLIECCHI

[Tonstue cnywaitnoit ¢ynkiuu. Koppensiuonnas teopusi ciyyaiiHoit ¢yHkuuu. Maremarudeckoe oxkupganue. Jucmepcusi. Bzanmuas
KoppemsiuonHas GyHKIUs U e€ cBoiicTBa. CTaliMOHApHEIE clTydaiiHbie (QYHKINU.

[TonsTne cuywaitHoro mporecca. Ilpomeccsl ¢ He3aBUCHMMBIMU TpupamieHusMu. [lotoku coObiTuit. IlyaccoHOBCKuM Tporiecc:
CTAIlMOHAPHOCTh, OTCYTCTBUE TOCIIECNCUCTBUS, OpANHAPHOCTh. BuHepoBckuii mporecc. Berssimuiicst nporecc. IIporeccsl rubenu U pa3MHOXKEHUS.
MapkoBcKue Cily4ailHbIE€ IIPOLECCHI.

AHHOTAIIUS PABOYEHN NPOT'PAMMBI JIUCHUIIJIUHBI « BBICIIIASI MATEMATHUKA (IU®PEPEHIIUAJIBHBIE
YPABHEHUSA)»

Coneprxanue TUCIUILTAHBI

Monyinb 1. OGbikHOBEHHBIE MU QepeHInaIbHbIE YPAaBHEHUSI IEPBOTO MOPSIIKA

3agaun, npuBOsAIIME K TuddepeHIanbHbIM  ypaBHeHMSIM. Jluddepeniuanpple ypaBHEHHs NepBOro mnopsjaka. M3oxinHbl. 3agaua
Komm. Teopema cyniecTBOBaHHsS M €QMHCTBEHHOCTH pemeHns 3afadd Komm. OCHOBHBIE KJIAacChl YPaBHEHMI, MHTEIPUPYEMBIX B KBaJpaTypax.
VYpaBHeHUs ¢ pazieisomuMucs nepeMeHHbIMU. OpHoponaHble nuddepeHnnanbHble ypaBHeHUs. JIMHelHble HeolHOpoaHbIe UG (depeHInanbHble
ypaBHEHHMsI. Y paBHEHHUS B MOJIHBIX U depeHimanax.



Monyns 2. O6bIkHOBEeHHBIE AU (PepeHIranbHbIe ypaBHEHUS BTOPOTO MOPsAKA

Juddepenunanbaple  ypaBHeHHMs BbicIIMX mnopsaakoB. 3anada Komm. Ilonstme o kpaeBbIX 3amadax s AuddepeHnuanbHbIX
YpPaBHEHUI. Y paBHEHUS, JOIY CKAIOIINE MOHMKEHUE TOPSIAKA

Jlunelinple  QuQQepeHnManIbHbIE  YpaBHEHUS: OJHOPOJHbIE M HeoAHopoaHble. OOmee pemenue. @DyHIaMeHTanbHas CUCTEMaA
pemenuii. Mertox Jlarpanxka Bapualuu TOCTOSHHBIX. JIuHelHble nud¢epeHnuanbHple  ypaBHEHHS C  HOCTOSHHBIMU KOX((HIMEHTaMHU.
VYpaBHeHHUs ¢ TPaBOil YaCThIO CIIEHUATIBHOIO BUa. OnepalimoOHHbIA METO

Monyns 3. HopmanbHas cuctema auddepeHunanbHbIX ypaBHeHUH. MoennpoBaHue ocpeicTBoM AuddepeHnnanbHbIX ypaBHEHUI

Hopmanenas cucrema auddepeHunanbHbBIX — ypaBHEeHWI.  BekropHas  3amuch  HOpMallbHOW cucTeMbl. 3amaua Komm  ams
HOpMaJlbHOH  cucTeMbl  aud¢epeHIuanbHbIX  ypaBHeHMH. Teopema CyIlecTBOBaHMS M €AMHCTBEHHOCTH pemieHus 3agaun Komm. Cuctemsl
JTUHEWHBIX TU(PEpeHINaTbHBIX YPAaBHEHHI C TOCTOSTHHBIMU K03 punmenramu

MonenupoBanue (GU3NYECKUX, XUMUYECKUX M OHOJOIMUECKUX IPOLIECCOB C IpHUBICYEHUEM Teopuu AuddepeHIUaTIbHbIX ypaBHEHHH.
Mopenu pocta nomyssinui. Moaenu B3auMOIEHCTBHS BUIOB U JIp.

AHHOTAIIUS PABOYEHM ITPOI'PAMMBI JJUCLIUITIIUHBI «XUMHWA HYKJEWHOBBIX KUCJIOT»
Coneprxanue TUCIUILIAHBI

Monyinb 1. CTpykTypHO-(DyHKIIMOHAJIbHAS OpraHU3alHs HyKJIEMHOBBIX KHCIOT

MonynbHas equanna 1 Mcropus OTKpBITUS U U3YyUYEHHS HYKJIEHHOBBIX KUCIIOT.

Uctopusi oTKpbITHS HyKJeonpoTenHa. IlepBoe uW3yuyeHHE TeTepOLMKIMNYECKUX OCHOBAaHMI HYKJIEHMHOBBIX KHCIOT. OKCIEpUMEHTAJIbHbIE
J0Ka3aTeNIbCTBA BAXKHEHILIEH pOJIM HYKJIEMHOBBIX KUCIIOT

MonynbHas equauna 2. MoaynbHas equauia 2. CTpoeHne HyKJI€MHOBBIX KUCIIOT.

XHWMHAYECKUI COCTaB HYKJIEMHOBBIX KUCIOT. [lyprHOBBEIE M IMPUMUINMHOBBIE OCHOBaHUA. HoMeHknatypa HykineotunoB. N-rinuko3ugassle cessu. JHK
n PHK.

MonynsHas eaununa 3. CTpykrypa ae3okcupubonykienHoBoi kuciaotsl JTHK.

VYpoBuu crpykrypHoii opranmzauuu JIHK. Ilepuunas crpykrypa JAHK. 3°, 5’-hochonurdupnas cBsa3b. Bropuunas crpykrypa JHK. Ilpasuio
Yapradda. Tperuunas crpykrypa AHK (cynepcnupanuszanus JJHK). I'ucToHOBBIE 1 HETUCTOHOBBIE OENKH.

MonynbHas equnuia 4. Ctpykrypa pubonykienHoBoi kuciotsl PHK.

VYpoBuu ctpykTypHOi opranuzauuu PHK. Ilepuunas crpykrypa PHK. 3°, 5°- dochonmddupnas cszp. Bropuunas crpykrypa PHK. Tpernunas
ctpykrypa PHK, monens «xmeepnoro mucrta». OcHoBable Tunel PHK: TPHK, MPHK, pPHK. Crtpoenne sykapuoTMdeckux M NpOKapHOTHYECKHUX
pudocom.



MopynwsHas eqununa 4. CTpykTypa pubonykienHoBo# kuciaotrel PHK.

VYpoBuu ctpyktypHoii opranuzauuu PHK. IlepBuunas crpykrypa PHK. 3°, 5°- dochonmddupnas csazp. Bropuunas crpykrypa PHK. Tpernunas
ctpykrypa PHK, monens «kneBepnoro ymctay. OcHoBubie Tunbl PHK: TPHK, MPHK, pPHK. Crpoenne 3ykapuoTHYecKuX U MPOKAPUOTUYUECKUX
pubocom.

MopnynbsHas eqununa 5. MatpudHbie OMOCHHTE3HI.

Permmukarus. Manmmanus perummkanuu, JTHK-Tomonzomepassl. Dnonramus perumkanun, JJHK-nomumepassr o, B, 9, €, y. TepMuHaus peruiukaniu.
Penapanus. Tpanckpunuus, PHK- nmomumepaswsl. Cranun tpanckpunuuu. I[Iponeccunr PHK. Tpancnsiusa. ['eHeTndeckuii Ko M €ro CBOMCTBA.
OCHOBHBIE KOMIIOHEHTBI OCIIOKCHHTE3UPYIOIIEH ccTeMbl. MHTHOUTOpPHI MATPHYHOTO OMOCHHTE3a

Monyns 2. MeToas! n3y4eHus: HyKJICMHOBBIX KUCIIOT U UX METaOOJIUTOB

MonynbHas equauna 6. ['ubpuanszanus HyKJI€HHOBBIX KHCIIOT.

Meron monekymsipHoit rubpunuzanuu. [P — meron (mommmepasnasi nenHas peakiusi). OCHOBHbIE KOMIIOHEHTBI PEAKIIMOHHOW CMECH. DTaIbl
MOJIMMEPH3AIUH: TIIaBJICHUE, OTKUT, doHTanus. [Ipumenenue.

MonynbHas equauna 7. Metabonusm HyKJIEOTH]IOB.

buocuHTe3 MypuHHOBBIX UM MUPUMHIMHOBBIX HYKIEOTHAOB de novo. «3amacHble» MYTH CHHTE3a MYPUHOBBIX W MUPUMHAWHOBBIX HYKIIEOTH]IOB.
Karabomm3m mypuHOBBIX HYKJIEOTHAOB. ['mmepypukemusi n moparpa. Kara®oimsM NHPUMHIMHOBBIX HYKiIeoTH0B. Oportanumypusi. buocunres
N€30KCUPUOOHYKIICOTUIOB.

AHHOTAIIUS PABOYEN IPOI'PAMMBI JUCHHUIIJIMHBI «xBUOMH®OPMATHUKA»
Coneprxanue TUCIUILTAHBI

Mopyns 1. buonndopmarnka mocieoBaTeIbHOCTEH

MonynbHas enuauna 1. CrocoObl 3amucH JaHHBIX O CTPYKType Makpomousiekysl. CoxpaHeHue naHHbIX. [lowck mHopmanuu B cetu VHTepHer.
PubMed.

CrocoObl 3ammicu U COXPAaHEHHUS JaHHBIX O CTPYyKType Makpomouiekyn. Cerb MHTepHET u cuctema moucka HayuHoi mHpopmanuu PubMed. Ba3ss
JAHHBIX, TOHATHE, KJIACCU(PUKALIUSI U UX XapaKTEPUCTUKH.

MonynbHast enunuia 2. baza 3nanuii mo 6emkam UniProtKB. Bank qaHHBIX 10 HYKJIEOTHAHBIM TTOCIenoBaTensHOCTIM GenBank.

CrpykTypa 0a3bl JaHHBIX T€HETUYECKUX nocienoBaTenbHocTeit GenBank, a Taxke pabota B Heil. [louck nHpopmau o nepBUYHON AMUHOKHCIOTHOM
M0CTIe/IOBATEIbHOCTH OENIKOB, O MPOCTPAHCTBEHHOW cTpyKType Omomakpomonekyn (6enxu, JJHK, PHK u ap.). Pabota B pa3innyHBIX MOMCKOBBIX
CUCTEMax C HCIIOJIb30BAaHHEM OCHOBHBIX ONEPAaTOPOB MOMCKOBBIX 3anpocoB. OcHOBHBIE 0a3bl naHHBIX. [loHsTHe, Kiaccuduxarus. OcHOBHbIE 0a3bl
naHHbIX. VX xapakrepuctuku. basza 3nanuit no 6enkam UniProtKB.

MonynsHas eaunuiia 3. [TapHoe n MHOXecTBeHHOE BeipaBHuBaHue. [Iporpamma Clustal.



BripaBauBanue. OcHoBHBIC onpeneneHus. Tunel BeipaBHUBaHUA. Llenn. [Tonck TOMOTOTHYHBIX CTPYKTYP IS 3aJIaHHOM TTOCIeI0BaTeIbHOCTH. PaboTa
B iporpamme Clustal.

MonynbHas equnuia 4. [Iouck roMoIOrHYHBIX CTPYKTYP A7 3aaHHOM nocienoBaTenbHocTH. Cucrema BLAST.

Pab6ora B cucreme BLAST. Ilonck Hay4HbIX cTaTeii 0 KOHKPETHOM Oenke. AHAaIN3 MPOCTPAHCTBEHHBIX CTPYKTYP OCJIKOB.

Monyns 2. CtpykrypHast OuounHpopmaTuka

Monynbnas equnuia 5. [Toctpoenne punoreHeTHueckux AepeBbeB. AHAIN3 MPOCTPAHCTBEHHBIX CTPYKTYp OenkoB. [Tonck 1oMeHOB.
@duiorenernueckue aepeBbsi. OcHoBHbIE MOHATHS. [lomenbl. [lonsTue. [louck u npenckasanre JOMEHHbBIX CETMEHTOB.

Monynbnas eqununa 6. [Iporpammel 3D-Busyanu3anuu npocTpaHCTBEHHBIX CTPYKTYp OenkoB. baHk gaHHBIX SKcriepuMeHTaIbHbIX Mojenei PDB.
OcHoBHble TpaBuiIa paboTel ¢ mporpammHbiM obecriedenneM: ChemOffice. ba3a naHHBIX TpeXMEpPHBIX CTPYKTYp OHOJIOTHUECKUX MAaKpPOMOJIEKYII
(6enxoB u HykienHoBbIX kucinot) PDB (PDBe).

MopnyinbHast eaununa 7. MoJenupoBaHie TPETUYHOM CTPYKTYPhI OSJIKOB 10 roMosIoruu. basza naHHbIX TeopeTuueckux mozaeneii ModBase.

Meton mopenupoBanus 3D-cTpykTypel 6enkoB mo romonoruu. llouck B cetu UuTepHer. Meron monenupoBanusi 3D-cTpyKTypbl O€NKOB IO
romosioruu. Ilouck B cetu VHTepHET, ckauMBaHWE M COXpaHEHUE HaHHbIX O 3D-cTpykType Makpomoiekyls. ba3a skcrnepuMeHTalIbHBIX MoJEnel
6enkoB ModBase.

Monynenas equnanna 8. [Toctpoerne 3D-mozneneii monekyn. OyeHka apUHHOCTH JIUTaHAO0B METOJIOM JIOKHHTA.

[Taker mporpamm ChemOffice Ultra. Ontummzamus 3D-ctpykTyp xumuyeckux BemecTB. QSAR-ananu3 addunnoctu nurannoB. CpaBHEHHE
XUMHAYEeCKHX CTPYKTyp. Jokunr. [Tonstue. Bunsl. Meronsl. BosmoxxHocTr nqokunra. Onenka ahGUHHOCTH JTUTaHI0B METOI0M JTIOKHHTA.

Monynbnas eguauna 9. QSAR-ananu3 addunnHoctu nurangoB. CpaBHEHHE XUMHUYECKHX CTPYKTyp. ba3za HaHHBIX JIEKapCTBEHHBIX JIMTaHIOB
DrugBank.

Jpar-nu3aitH. OCHOBHbIE MOHATHS. MeTObI KOMITBEOTEPHOT'O KOHCTPYHPOBaHUS JIeKapcTB. ba3a JaHHBIX JekapcTBeHHbIX auraHaoB DrugBank.

Monyis 3. KoMnberoTepHas reHOMHKa

Monynbnas equauna 10. 'eHoMHBIC, TPOTEOMHBIC U MeTaboIoMHBICe 0a3bl qaHHBIX. KEGG.

I'eHOMHBIE, TPAHCKPUIITOMHBIE, IPOTEOMHBIE, META00IOMHBIE TEXHOJIOTHH.

MonyneHas enunnna 11. Homenkiarypa renoma uenoeka. Hugo Gene Nomenclature Committee.

CrpykTypa reHoma yenoBeka. Pabota ¢ 6azoit HUGO.

Monynenas equauna 12. Pacmdporka pesynsratoB cekBerupoBanus JJHK. I[Tporpamma ITMO DE NOVO GENOME ASSEMBLER.
BricokockopocTHOe cekBeHHpoBaHUE. | 'eHHble U O€IKOBbIE YHITbI, TPUHIUIBI UX PAOOTHI.

MonaynsHas eqununiia 13. basa nanusix reaomoB denoBeka IGSR: The International Genome Sample Resource (1000 genomes).
IIpoext 1000 reroMOB.

MonynwsHas eqununa 14. PaGota ¢ renomabsiM Opay3epom IGSR.

OcHoBHbIe npaBuiia padboTs ¢ 6a3oit IGSR.



MopynwsHas eqununa 15. baza ganabsix omHOHYKICOTHAHBIX ToauMopduzmMoB GWAS CATALOG.

[TonATHE OAHOHYKICOTHUAHBIX ToMuMOophu3MoB. Pabota ¢ katamorom GWAS.

MonynbsHas eqununa 16. Onenka pucka pa3Butus 3abosneBanuid. [Iporpamma PLINK.

Pabota ¢ nporpammoii PLINK.

Monynwsnas eqununa 17. «OMICSy texnonmorun. Busyanuzanus 6uonorndeckux cereid. [Iporpamma Cytoscape.

Buner 6uonormueckux cereir. ['eHomuas 6a3a mannbix GenBank. I[lpaBwna Busyanusanuu Ouonormdeckux cereid B mporpamme Cytoscape. Ceru
0eJ10K-0€eIKOBBIX B3anMOIEUCTBU. “Omics” TEXHOIOIUH.

AHHOTALIUS PABOYEM ITPOT'PAMMBI JUCHUITIIMHBI «kcBUOMEXAHUKA »
ConeprkaHue TUCIHUILIAHBI

Monyns 1. O6ume npuHIUIBI OHOMEXaHUKH.

MonynbHas eqununa 1. Beegenue B OMOMEXaHHUKY

MonynbHas eauHuna 2. MexaHu4eckrue CBOMCTBA OMOJIOIMUECKUX TKAHEH.
MonynbHas equnuia 3. CocTostHUE paBHOBECHS YEIOBEKaA.

Monayns 2. OcoOGeHHOCTH OMOMEXaHUKHU CYCTaBOB.

MonynbHas equauia 3. buomexannka Ta300€peHHOT0 CycTaBa.
MonynwsHas enqunuia 4. buomexanuka KOJIE€HHOTO CyCTaBa.
MonynbHas equauia 5. OCHOBBI OMOMEXaHUKH TO3BOHOYHHKA.

MonynbHas equauia 6. [lepcekTHBBI JaNbHEHUIIEro HCeCle0BaHNsl OMOMEXaHUKHU CYCTaBOB.
AHHOTALIUA PABOYEM ITPOI'PAMMBI JUCHUIIJIMHBI «<bUOMETPUSI»
Coneprxanue TUCIUILTAHBI
Monyns 1. [lepemenHble U onuMcaTeNbHas CTaTUCTUKA.
MonynbHas equauna 1. BBeneHne B MaTeMaTHUECKYIO CTATUCTUKY B OMOJIOTHU
MonaynbHasg enuHuna 2. [lepeMeHHbIe B CTATUCTHKE.

MOI{yJ’IBHaﬂ CAWHUIIa 3. OnmcarenpHas CTaTUCTHKA.

Monyinb 2. CTaTucTuKa CpaBHEHHUS.



MonaynbHasg enuHuna 3. CTaTucTUYEcKasi TUIIOTE3a

MonynbHas eqununa 4. JloBepuTenbHbIE HHTEPBAIbI.

MopynpHas equnanna 5. Kputepun 3Ha4MMOCTH. AHAIIN3 KOJIMYECTBEHHBIX IEPEMEHHBIX.
MopynbpHas enqununa 6. AHaiIU3 BELDKMBAEMOCTH

AHHOTAIIUSA PABOYEM ITPOI'PAMMBI AN CHUIIIINHBbI « COBPEMEHHBIE ITPOBJIEMBbI TEHOMUKHU U TIPOTEOMUKW»
ConeprxkaHue TUCIHUILIAHBI

Moayns 1. 'enHoMuka
[Ipeamer u 3amaun reHomuku. Mctopus pa3BuTusi TeHOMUKH. CEKBEHHPOBAaHHE TE€HOMOB M aHAJIW3 IOCJIEAOBATEIbHOCTUH. ['€HOMHBIE
HCCIIEIOBAHUS B MEIULIMHE.

Mopyns 2. IIporeomuka
[Iporeomuka - coBpeMeHHast « XuMus O6enka». TeXHOI0rus My IbTHKOMITJIEKCHOTO aHaju3a 0eJIKOB ¢ UCIoib30BaHueM Macccnekrpomerpun (MC).
Hctopuueckue acmnekTbl W JTalbl Pa3BUTHUS METOJIOB MCCIEAOBAaHUS MENTUIOB MU MPOTEHMHOB. METOAOJOTUsl pPaHHUX HCCIIEIOBAHUH,
MIPOBOIUBIIMXCSA IO PACKPBITUS TPUPOIBI Oenka. OyHIaMEeHTAIbHBIC U TPUKJIAAHBIC 1IEJIH MPOTEOMHUKH. 3aa4d MPOTEOMHOIO aHaJIU3a.

AHHOTAIUS PABOYEM ITPOI'PAMMBI JUCHUILINHBI <MOHUTOPUHI MYTATEHHOTI'O 3ATPSI3BHEHUSI OKPYKAIOIIEN
CPEJbI»

COI[Cp)KaHI/Ie JAUCIHUITIINHBI

MOI[y.]'IB 1. HCJ'II/I, 3ala4i U UCTOPUA 3aPOKACHUA TCHECTUICCKOI'O MOHUTOPHUHIA
]_IGJ'II/I FCHECTUYCCKOIr0O MOHUTOPUHTIA. 33]1&‘-1]/1 FCHECTUYCCKOTO MOHHUTOPHHTA. HOILXOI[I)I K TCHCTUYCCKOMY MOHHUTOPHUHTY. I/ICTOpI/ISI 3apOKACHUA
TFCHECTUYCCKOIO MOHUTOPUHI'A KAK HAYYHOI'O HAIIpaBJICHHA. I'enetnueckuit MOHUTOPHHT U 3THKA. I'eneTnueckuit MOHUTOPUHT 6yny1uer0.

Monyib 2. @akTopsbl, BIUAOLIME HA TEHETUUECKNUE CTPYKTYpPbl OPraHU3MOB

Knaccudukanus myrtareHHbix ¢aktopoB. @usndeckue Qaxtopel: Y D-uznyuenue, IM-uznyuenue, CBU-uznyyenne, KBU-uznyuenue, YBU-
nznydyenue, HWK-uznmyyenuwe, onTuyeckoe H3NMydeHHE. XUMHUECKHE (DAKTOphl: HUTPOAPOMATH-UYECKHE KOMIIOHEHTHI, IOJIMApOMAaTHYECKHUE
TUIPOKapOOHATHI, TMOJUIMKINYECKHE AapOMAaTUYeCKWe aMHUHBI, HHUTPO3aMHUHBI, TSDIKEJIble METajUlbl, MNecTUIuAbl. JlelicTBue MeTasioB Ha
HACJIEACTBEHHBIN anmnapar KJICTKU.



Monyib 3. XapakTepUCTHUKA TECT-CUCTEM, IPUMEHSIOIUXCS B TEHETHYECKOM MOHUTOPUHTE

TecTbl Ha pacTeHUWSX: aHAIM3 MyTalMii Ha TEHHOM YPOBHE, LMTOTCHETHMYCCKUN aHANM3 TKaHeW pacTeHui, (uryopecieHTHas In Situ
rudpuau3anysi, aHa-(Ga3Hbli METOA U MUKPOSJEPHBIA TECT, AJIKAJMHOBBIM METOJ] KOMET, OIpelieieHue (UIyKTYUpYyIoLled acCUMMETPUU PAacTEHU.
TecTbl Ha JKMBOTHBIX: BBUIIBICHHE CTPYKTYPHBIX M KOJMYECTBEHHBIX aleppauuii Xxpomocom, Meroj] (iayopecueHTHOH rubpuamsanuu in Situ,
MHUKpPOSIZIEpHBIN TECT, KOMETa-TECT, Ielb-3JIeKTpoope3Hblii TecT, oOHapyxkeHue anaykroB JIHK. MukpoopraHu3Mbel B KadyecTBE TECT-CUCTEM:
Salmonella typhimurium (tect Diimca), Saccharomyces cerevisae (ambga-tect). PacTeHHs B KadyeCTBE TECT-CHCTEM: OCOOCHHOCTH PaCTHTEIbHBIX
OpPraHU3MOB, IT03BOJIAIOLIME UX UCIIOJIB30BaTh B KAYECTBE TECT-CUCTEM; HanbOJIee YacTo MCIO0JIb3yeMble B CKDUHUHI€ MyTareHOB pacTUTENIbHbIE TECT-
CUCTEMBI; OLIEHKAa KauyecTBa OKPY’KAIOLIEH Cpeabl C MOMOUIbIO TPAJAECKAHIMM (MyTallMM B KJIETKAaX THIUMHOYHBIX HUTEW, MHUKPOSJIEPHBIA TECT).
JXXuBoTHBIE B KayecTBE TECT-CUCTEM: JApo30¢mia — OOBEKT JUIsl MCCIEeIOBaHMS MYTareéHHOCTH TOKCHKAaHTOB (meron Memnep-5). Ilonarue o6
HKOJIOTUYECKON reHeTnke. OCHOBHBIC HANpaBJICHUS T€HETHYECKOTO MOHHMTOPMHIA MPUPOAHBIX MOMYJSIIUNA. Xiopemaa — OOBEeKT ISl MPOBEICHUS
HCCIICIOBAaHUM JMHAMHUKN MYTAI[MOHHOI'O IpolLecca B MOMYJALUAX. 3aKOHOMEPHOCTHM MYTAlMOHHOIO Ipoliecca B PaJMOaKTHUBHO OOIydaeMbIX
nonysanusax. Peakuus nomymnsiiuu Ha ctpecc. [IpoBenenue tecta Ditmca. [IpoBenenue anbga-Tecta Ha APOXKIKAX.

Monyib 4. ['eHeTHUECKUIT MOHUTOPUHT YEI0BEKa

W3ydenue reHeTHYEeCKOW CTPYKTYpbl HOMyJssinuil. MyTanuoHHBIH mpounecc B nomyisiuusax. JlefictBue orGopa B COBPEMEHHBIX YCIOBHSX.
MurpanuoHHbIe Tpouecchl. MeTobl U3y4YEeHHsI TE€HETUYECKON CTPYKTYphI onysinuil. MccienoBanne MyTallmOHHOTO MPOLECCa B IOJIOBBIX KIIETKAX
YeJI0BEKa U CHI)KEHHE N€HETHUYECKOTo Ipy3a nomysssnud. OneHKka MUTpalMOHHBIX MTOTOKOB auienei. OLeHKa MyTareHe3a B COMaTHYECKHUX KIIETKax
YeJI0BeKa. [ 'eHeTnyeckoe TeCTUPOBaHUE U MEAUIIMHA.

Mopnyns 5. ['eHeTndecKnii MOHUTOPHHT TPAHCTEHOB

OOwuwmii cTatyc TpaHCTE€HHBIX KYJIbTYp B MHpe. PUCKH, CBS3aHHBIE C MHTPOJYKIIMEH TPaHCTEHHBIX pacTeHHUil B OKpy»karollyto cpeny. KonTpons
BHEJPEHUS TE€HETUYECKH MOAU(PUIMPOBAHHBIX OPraHU3MOB B arpodKocucTemMbl. OCHOBHBIE METOJbl T'€HETUYECKOTO MOHMTOPHUHIA TPAHCTEHOB.
Texnonorus usroroBneHuss u npumeHeHus JJHK-O0MounmoB B HensX IeHETMUECKOTO MOHHUTOPHUHIA TPAHCIEHOB. 3aKOHOJATEIbCTBO B 00JacTH
TpaHcreHHbIX opranu3moB. [Iposenenue I1IP-nuarnoctuky reneTnyecku Moau(UIUPOBAHHBIX OPraHU3MOB.

AHHOTAIIYSA PABOYEN ITPOTPAMMBI JIJUCHOUIIJIMHBI «OHKOTEHETHUKA »
Copepxanne JUCIUILINHBI

Mopyns 1. BBenenue B OHKOIr€HETHUKY M T€HETUUECKHE MEXaHU3MBbI OITyX0JIEBOT0 NEPEPOXKICHHUS.

OmnpeneneHre OHKOTCHETUKH, €€ MECTO B CHCTEME COBPEMEHHOTO €CTeCTBO3HAHUS. MeTOo/Ibl, HCTIOIb3yeMble B OHKOTeHeTrke. O0I1ee npeacTaBicHe
0 TMpolieccax OHKOTeHe3a. DMUIEMHOJOTHS M o0mias KiaccuUKalus OmyXoJeil. 3HaueHue KaHIEpOoreHes3a sl MPOIECCOB CMEHBI MOKOJICHHIA.
Ompenenenne U CyTh omyxosieBoro mporecca. Ctamuu omyXoieBoro mnepepokaeHus. ['eHetmdeckas kmaccudukamus omyxosieid. CoMaTHuuecKuit



MyTareHe3 U KaHIEpOIreHe3, MEXaHU3Mbl KOHTPOJISI COMaTHYECKOT0 MyTareHe3a. JHAOTeHHbIE MPUYMHBI BO3HUKHOBEHHS paka. Teopus Kuyncena.
JIByXynapHbIii MEXaHU3M MPOUCXOKICHUS omyxouiei. [IpeapacnonokeHHOCTh K paKy, aCCOMUPOBAHHOCTD C APYTUMHU (hOpMaMu NaTOJIOTHH.

Monynb 2. OHKONATOJIOTHS: TEHETUYECKHE ACTIeKThI, TUarHOCTUKA, MPO(UIAKTHKA U JICYEHUE C TOYKH 3PEHUS T€HETHUKH.

Pak mpu XpOMOCOMHBIX CHHAPOMAaxX M MEHICIUPYIOMIMX 3a00J7eBaHUAK. [ €HbI «XpaHUTENIN KIETOUHOTO XO35CTBa». XapakTepUCTHKA MEXaHU3MOB
KAHILIEpOTeHe3a CBSA3AHHBIX C HApYLIEHUSMH B TE€HAX «XPAaHUTENSIX KIETOYHOTO XO35AHCTBa». ['€HbI «IBOpPHHUKM». XapaKTEpUCTHUKA MEXaHHU3MOB
KaHIIepOreHe3a, CBS3aHHBIX C HapyIICHUSMHU B Fe€HaX «JIBOpHHKax». BupycHbiil kanueporenes. IIpotuBoonyxoneBbiii ummyHuteT. [Ipodunaktuka u
JIeYeHHE OHKOJIOTUYECKUX 3a00JIeBaHUM C TOUKHU 3PEHUS TEHETHKH. CoBpeMeHHbIE ~ METOJbI  OHKOMPOMWIAKTUKH.  MeAUKO-TeHETHYECKOe
KOHCYJIbTUPOBAaHUE MPU OHKOJIOTUYECKUX 3a0o0sieBaHuAX. Vcmonbp3oBaHe METO/I0B T€HETUYECKOW WHKEHEPUHU IPU JICUEHUU PAKOBBIX 3a00JIeBaHUI.
CoBpeMeHHbIE METO/1bl AUATHOCTUKH paka. MoJIeKyIsIpHO-T€HETUYECKHE U LIMTOT€HETUYECKNE METObl TUAarHOCTUKY paka. | 'eHeTuuecKkrue MeXaHu3Mbl
OIlyXOJIEBOW MIPOrpeccuu. 3HaU€HUE OIyXO0JEBOW IPOrPECCUU JIJIsl IPOrHO3a TEUEHUS U IUarHOCTUKU paKa.

AHHOTAIIUS PABOYEM TPOI'PAMMBI JUCHUIIINHBI «<MMMYHOTEHETHKA»
Coneprxanue TUCIMUILIAHBI

Monyine 1. O61iue Bonpochkl HUMMYHOT€HETHKU

I'enetuka mpuoOpereHHOr0 UMMyHUTeTa. BBenenue B npodnemy. Mcropust UMMyHOTeHETHKH. ATaNTUBHBIM UMMYHHUTET. IMMYHOTJIO0YTHHBL.
l'eneTnka W HacienoOBaHHE HMMMYHOIJIOOYJIMHOB. ODBOJIOLMS T€HOB WMMYHOTJIOOYIHMHOB. [lomuMopdusmM TreHoB MMMYyHOTNIOOynuHOB. Cucrema
TUCTOCOBMECTUMOCTH MU MMMYHOJIOTUYECKasi MHAUBUIYAIbHOCTh OpraHus3ma. TpaHCIUIaHTalusl OPraHOB M TKaHEW. ['eHeTudeckue CUCTEMbl Tpymm
KpOBH. DBOJIIOLIMS TJIABHOTO KOMIUIEKCA CHUCTEMBI T'MCTOCOBMECTUMOCTH. VIMMYyHOJOTMYECKOE paclo3HaBaHUsS CBOErO W 4yxkoro. T KJIeTOYHbII
perentop numdonutoB. Pacnpenenenue anbda/deta u ramma/mensra-penentopoB T kineTok. DBomronus T kierouHoro pernentopa. Kopementopsr
auMonuToB. BpoxxaeHHbIT UMMYHHUTET. ['€HeTHYECKHIT KOHTPOJIb U paclipe/iesieHHe aJUIeIbHBIX BapHaHTOB PELENTOPHOIO ammapaTa HaTypajJbHBIX
kuepoB. Cemunap OOcyxaenue Ha cemuHape. Jlokmaag 5 ['eHeTuka BpOKICHHOTO WMMYyHHTETa ['€HbI OETKOBBIX (DaKTOPOB BPOKIECHHOTO
MMMYHUTETa 4eloBeKa (IIMTOKUHBI, CUCTEMA KOMIUIEMEHTA, JU3WHBI U JIEKTHHBI). TonepaHTHOCTh, AYyTOUMMYHHUTET W TMPOTHBOOIYXOJIEBBIN
nMMyHUTET. EcTecTBEHHass W HCKYCCTBEHHAasi TOJEPAHTHOCTb. TOJEepOreHbl. AKTUBHBIE W TAaCCHUBHBIE MEXaHU3Mbl ayTOTOJEPAHTHOCTH.
3/10Ka4eCTBEHHbIE U J1I00pOKAuYEeCTBEHHBIE OIyXOJM KakK OHOJOrMyeckoe siBiIeHHe. MexaHU3Mbl 3J10KaueCTBEHHOM TpaHchOopMaluy KIETOK Kak
HapyiieHne audQepeHIMpoBKH KJIETOK MHOTOKIIETOYHOTO opranusma. [lepBuunbie omyxonu u Metacta3zbl. OCHOBHBIE CBOMCTBA OIMYyXOJIEBBIX KJIETOK,
aBTOHOMHOCTb, CIOCOOHOCTh K HWHBa3HMM U METAaCTa3sUPOBAHHUIO, HEPETYJIUPYEMOCTb poOCTa, HapylleHue AauddepeHuupoBKd U ap. Mozaenu
AKCIEPUMEHTAIbHON OHKOJIOTHH.



Monys 2. 'eHeTHuecKkre NaTOIOIMU UMMYHHUTETA U METObI MX CKPUHUHTA.

OBomonusl OETKOBBIX (PAKTOPOB BPOXKICHHOTO MMMYyHHTETa. OCOOCHHOCTH T'e€HETMYECKOH OpraHu3alud, CTPOeHUS M (PyHKIUI aHaioroB
LUTOKUHOB, CUCTEMbl KOMIUIEMEHTA, JU3UHOB M JIEKTUHOB. MIMMyHOreHeTnka O€NKOBBIX (PaKTOPOB BPOXKIEHHOTO MMMYHHUTETA y IO3BOHOYHBIX.
I'enetnueckuii monuMoppu3M HMMYHOTIOOYIMHOB, T KIETOYHOTO pelenTopa, TIJaBHOIO KOMILJIEKCAa TMCTOCOBMECTUMOCTH M PELEHTOPOB
HaTypaJbHBIX KUJUIEPOB. MEXaHU3MbI CBSI3M pa3IMUHbIX 3a00JI€BaHUM € TallJIOTHIIOM TIJIaBHOTO KOMIUIEKCa rMcrocoBMecTuMocTu. Ilonmumopdusm
ICHOB ILMTOKMHOB M JpPYTUX OCNKOBBIX (PAKTOPOB BPOXKICHHOTO HMMMYHHTETa. MeETOAbl CKpUHHHTa TEHETUYECKUX IOJMMOPPU3MOB U HX
nmpakTudeckoe npuMeHenue. JJHK-TexHoa0rum B M(MMyHOT€HETUYECKUX UCCIIEA0BAHUSAX.

AHHOTAIIYS PABOYEN ITPOT'PAMMBI JIUCHUIIJIMHBI « TEHETHKA OHTOTI'EHE3A»
Coneprxanue TUCIUILIAHBI

Monyib 1. Beenenne. O0mas XxapakTeprCTUKA OHTOTCHETHYECKOTO Pa3BUTHS. Perylsius npeHaTaibHOro pa3BUTHSL.

[Ipenmer, uenu u 3aaauu Kypca. OnpeaeneHue NoHATUs oHTOrenes. Mcropus

pa3BUTHS TeHETHKU OHTOTeHe3a. OO0miasi XapakTepUCTUKA MOJICIBLHBIX 00BEKTOB ICHETHKH. TeXHOJIOrusT MUKpOouutioB. [loaxompl uacHTH(GHUKAINH |
W3YYCHUS] HOBBIX CUTHAJIBHBIX MYTEH M YCTAHOBIICHHE POJIM UX OTICILHBIX KOMIOHEHTOB (CKpUHHUHT 10 deHoTrnaM, PHK-unTepdepennms, HokayT
I'CHOB), OMOXMMHYECKHE METOIbI (MHTCPAKTOMHBIC KapThl), METOABl (DYHKIMOHAILHOW T€HOMHKH W WX WCIIOJIb30BAaHUE IS BBISBICHUS TCHOB,
yOpaBISAIOMMX pa3BuTHeM.  Tumbl giinekineTok. CrocoObl MUTaHUS OOLUUTOB. ['€HBI, KOHTPOJHUPYIOIIME CO3PEBaHHE TaMeT M MPOLECCHI
ortofoTBopeHusi. KoHTakTHOE B3auMoeicTBHE TaMeT. MOJICKYIISIPHO-TeHETUIECKUE aCleKTh «0JoKa moymcnepmum». OyHKIIUU U pOJIb B IpoIiecce
OIUTIOIOTBOPEHHSI TEHOB «OTIIOBCKOTO 3(dexrar: spe-9, spe-11, spe-38, spe-41/trp-3, spe-13, spe-36 u fer-14. I'erbr «MaTepuHCKOTO 3G heKTay U ux
poiib B OOECTICUYEHUH KOHTPOJS JCICHUN CO3PEeBAaHUS W HAYAIbHBIX JTAIOB PA3BUTHS 3apojbllia. | eHEeTHYECKHe MEXaHWU3MbI TOJSPH3AIHH
sifniexsieTok. O01as XapakTepuCTHKa KIIOYEBBIX CHUTHAIBHBIX KACKaJOB, YIPABISIOIMIUX CTAHOBICHHEM OCEi MOJSPHOCTH B paHHEM 3MOpHOTreHe3e.
I'eHeTHYECKUI KOHTPOJIb CTAHOBJICHHSI OCEH MOJIIPHOCTH Y 3apOJIbIIIIeH pa3HbIX rpynn opranu3mMoB. CTaHOBIIEHUE TiepeaHe3aaHeit ocu. CTaHOBIEHHE
JIOopcoBeHTpasbHON ocu. DopMupoBaHue OuWIATEpaTbHOM CUMMETpUU. HOX-TEHBI M UX pONIb B CErMEHTAlMU Tena. MoIeKyIspHO-TeHETHYECKHEe
MEXaHHU3MBbI (DOPMHPOBAHUS IKTOJEPMBI, ME30JICPMBI M HTOJACPMBI. DIUTEHETHYECKOE TePEPOrpaMMHUPOBAHHE B MIPOIIECCe PAa3BUTHS. MeXaHU3MBI
AMUTEHETHYECKON perynsuuu. ['ensl, perynupyromue metunuposanue JJHK 1 Mmoaudukannio rucToHOB. DNUT€HETUYECKHI KOHTPOJIh MHAKTUBAIIUU X
xpoMocombl. ['eHbl Policomb-rpynmel ¥ X poib B SMUTCHETUYCCKOW PETYJSAIMHA Pa3BUTHSA. XapaKTEPUCTHKA OCHOBHBIX THIIOB TEPAaTOTCHHOB
(BayibIipoeBasi KHCIIOTAa, PETUHOMBAS KHUCJIOTA, OSTAHOJN, CTEPOUIBI, IUKIONOMHUH). [laTojmormm pasBUTHS W TEHETHMYECKHE MEXaHU3Mbl HX
BO3HHUKHOBEHUs. DeTaabHBIA AIKOTOJBHBIA CHHAPOM, TUCIUIA3HS CKelleTa, SHIOKPUHHO-METa0O0INIeCKie HapyieHus. Biusare (akTopoB BHENTHEH
cpensl Ha GOPMUPOBAHUS HEKOTOPBIX MATOIOTHIA.



Monayns 2. Perynanusi mOCTHAaTAIbHOTO Pa3BUTHA.

Ponp T3-curHanbHOro myTH B pEryJisiiMM IOCTHATAIBHOIO Pa3BUTHS MO3BOHOUHBIX. KOHTpObL pexkaeBpeMeHHOro co3peBanus nocpeacrsaMm GnRH-
¢dakTopa. 3aBUCUMOCTh YPOBHS SKCIPECCUU T€HOB OT YCIOBUH OKpYy’Karollee Cpelbl B MOCTHATaIbHOM Iepuoje. Teopuu crapeHus. MexaHU3Mbl
crapenus. Knaccuukanusi T€HOB, peryJupylOMIMX HpOIecChl cTapeHus. |eHeTndyeckne Mapkepsl crapeHus. KitoueBble CUTHANbHBIE KacKaJbl,
PETrYIUPYIOIIKE TMPOIECChl CTApeHMs: HHCYIMHOBBINA curHainuHr, JNK-curnanunr. Heliposnaokpunnas perynsmnus ctaperus. TOR-0eaku u CUpTyUHBI
U X pojb B Ipoueccax crapeHus. KietouHoe crapeHue (peluiMKaTUBHOE M CTPECC-UHAYLUPOBAHHOE CTAPEHHE) U €r0 T'€HETUYECKUII MEXaHU3M.
I'enernyeckas HeCTaOUIBLHOCTD U €€ POJib B CTapeHUH opranuisma. Posib anonros3a B crapeHud. CHHIPOMBI MPEkKIEBPEMEHHOTO CTapeHUs (CHH IPOMBI
Bepuepa, Koxkeitna, Jlayna n Xarumncona-/[xundopna, nurMeHtHas kcepojepma, aHemust PanbkoHu, cunapoMbel Pormynna-Tomncona (RTS),
bnyma, nonomok Humxmemxena) v uX MOJIEKYJISIPHO-TE€HETUYECKUE IPUUUHBI.

AHHOTAIMS PABOYEM MPOT'PAMMBI JJUCHUTIJIMHBI « PAPMAKOTEHETHKA »
Coneprxanue TUCIUILIAHBI

Monyinp 1. @apmakoreHeTrka. ['eHeTHUECKHE OCHOBBI MHIUBUYaIbHONW YyBCTBUTEIBHOCTH K JIEKAPCTBaM.

dapmakoreHetuka: BBeJeHMEe B Hayky. Mcrtopus ¢apmakorenetuku. OCHOBHBIE METOAOJIOTMYECKHE MOAXOAbI (apMakoreHeTuku. HayuHo-
NpakTUYeCKHe 3amadd  (apMaKkOTeHETHKH. MenuKo-TeHeTuYeckne, OHOXUMHUYeCKrne, (apMaKoJOTHUECKHE METONbl, HCIOJb3yeMble B
¢dapmakoreneruke. PapmakoreHeTuka u papmakoreHomuka. IlepcrnekTuBbl reHoTepanuy, GpapmMakoJoruueckue orpaHnueHus. dapmMakoreHeTHueCcKre
ucCleIoBaHms: (DEHOTUITUPOBAaHME M TeHOTHNUpoBaHHE. DapMaKOreHETHYECKHE OSKCIEPHUMEHTAIbHbIE Mojenu. OCHOBBI (hapMaKOKHMHETHKH.
®dapMakOKMHETHYECKUE MOJIXOAbI K MpoBeieHUI0 3G (deKkTUBHON M 0e30macHOi JekapcTBeHHOW Tepanuu. PapMakOKMHETHYCEKHE MapaMeTpbl U UX
orieHka. dapmMakoreHeTHUECKHUe uccienoBanus neppoi (assl 6norpancpopmanuu. [loaumopdusm anernnupoBanus. PapMakoreHeTHKa [IUTOXPOMOB
P450-3aBucumoii cucteMbl MUKpocoMalibHOro okucieHus. Lluroxpom P450: xapakrepuctuka, Kinaccupukanus, QyHKIUH. ceMEHCTBO IIUTOXpoMa
P450. ®epmentsl 1-ii ¢a3pl OHoOTpaHcpOpMalMM JIEKAPCTBEHHBIX CPEACTB: AMTMAPONUPUMUINH JUTHIpOreHas3a, OyTHPHIXOJIMHACTEpasa,
[1apaoKCcoHa3a. dapMaKOreHETHYECKUE UCCIIEIOBaHMS BTOPOM ¢bazbl O6uoTpaHchopmarum. OcHoBHbIE (bepMeHTSI:
ypunuHaudochormoxypoHosunTpanchepasa; ¢denoncynphoTpancepasa. MeTtunupoBaHue. [JIIOKYPOHUPOBAHUE, alleTUJIMPOBaHUE,
cyib(aTrupoBaHue, BojaHAs KoHboranus. @apMakoreHeTMKa METWIMPOBAHUS: S-METUJIMPOBAHUE, O-METHIMpOBaHHE, N-METHJIHPOBaHUE.
HacnencTBeHHble BapuaHThl alIKOTOJIbAETHAPOTre€Ha3bl, allbIernAETUAPOTeHasbl, TapaoKCcoHa3bl. PapMaKOreHETUKAa OCHOBHBIX MepeHOCUHKOB ATD —
CBS3BIBAIOIIME NIEPEHOCUNKH. [lepeHOCUnKN OpraHM4ecKuX aHUOHOB. TpaHCOpTEPhl OPraHUYECKUX KaTHOHOB. CeMENCTBO TPAaHCIIOPTEPOB MENTHAOB.
MonekysipHble OCHOBBI pelenTOpHOro B3aumojeicTBusi CUrHaiabHble MexaHu3Mbl. CHCTEMa BTOPUYHBIX MECEHIDKEPOB CBsI3aHHBIX ¢ (G-Oenkamu.
Penenitopel, cBs3zanHble ¢ G-Oenkamu. OddexTopHble (epMeHThl, peryaupyemble G-Oenkamu. PenenTopbl, cBsizaHHBIE € (pepMEeHTaMH.
BHYTPUKIIETOYHBIE PELIETITOPHI.



Mopyns 2. dapMakoreHETHUYECKHE OCOOCHHOCTH TIpH HACIEJACTBEHHOW marojoruu. YacTtHas (apmakoreHeTrka. ATHIHYHBIE PEAKIUU Ha
JIEKapCTBEHHbIE CpEACTBA IIPU HACJIEACTBEHHBIX HapylIeHUsX oOMeHa BeulecTB. HacieacTBEHHbIE HETEMOJIMTUYECKHE JKENTyXH. BpokneHHas
MetremornoOunemusi, nophupun. KoHuenuus uHIuUBUAyanu3anuu ¢dapMakoTepanuu B CBeTe HHQOpPMAIMH O TeHOME (TMepCOHATU3UPOBAHHAS
MeaunuHa). dapMakOreéHOMHOE TECTUPOBAaHUE, KIMHUYECKOoe 3HadeHue. @dapmakoreHeTMKa HENPSMBbIX AaHTUKOAryJIsHTOB. | 'eHeTHdeckuii
nonumopduzm CYP2C9 u nenpsimpie aHTUKOArYISIHTHL. [loauMopdu3M reHoB, OTBETCTBEHHBIX 3a (papMaKOAMHAMUKY HEMPSIMBIX aHTUKOATrYJISTHTOB.
dapmakorenerrka -agpenodmokatopos. [lomumopdusM TeHOB, OTBETCTBEHEHBIX 3a (DApMAKOKUHETHKY U (papMaKOAMHAMUKY 3 —aJpeHOOIOKATOPOB.
dapmakorenetuka 0yi0kaTopoB perentopoB anrunoreHsuHa II. ITonmumopdusm reHoB, OTBETCTBEHEHBIX 3a (PapMaKOKHMHETUKY M (papMaKOJAMHAMUKY
O6mokatopoB peuenTtopoB aHruoreHsuHa II. @apmakoreHetnka craTHHOB. IlomuMmopdu3M TeHOB, OTBETCTBEHEHBIX 3a (apMaKOKUHETUKY U
(dhapMakoIUHAMUKY CTaTHHOB. DapMakoTreHeTHKa aHTHarperaHtoB. PapmakoreHeTuka kiomuaorpena. dapmakoreneruka Ojokatopo [IB-ITA
IJINKOIIPOTENHOBBIX PELENTOPOB.

dapMaKOreHeTHUKa HECTEPOUIHBIX IPOTUBOBOCIAIIMTENIbHBIX IIPENapaToB.

dapmakoreneruka azaruonpuHa. @apmMakoreHeTHKa Cyibdacaia3snuHa.

dapmakoreHeTuka MeToTpekcara. @dapMakOreHEeTHKa JIEKapCTBEHHBIX CpPEACTB, JIEWCTBYIOIIMX Ha LEHTPAJIbHYK) HEPBHYIO CHUCTEMY.
dapMakoreHeTHKa aHTUOMOTUKOB

AHHOTAIIYSA PABOYEN TPOTPAMMBI JIJUCHUIIJIUHBI «BO3PACTHAS ®U3HUOJOT US»
Conep:kaHue AUCHUIIITHHBI
Monyns 1. O61mue Bompocs! BO3pacTHOM (pusznonorun

Monynb 2. Bo3pacTHbie 0COOEHHOCTH HEPBHOMN CHCTEMBI

Monyie 3. )Kugkue cpesl opranuzMa
Monyns 4. Bo3pacTHbie 0COOEHHOCTH CEPJIEUHO-COCYAUCTON U JBIXaTEIbHON CHCTEM
Monyinb 5. Bo3pacTHble 0COOEHHOCTH MUILEBAPEHMSI, TUTAaHUS, 0OMEHA BELIECTB U SHEPTUU, TEPMOPETYIISILIUU
Monyinb 6. Bo3pacTHble 0COOEHHOCTH OMOPHO-/IBUTATENILHOTO anmapaTa
AHHOTAIIUSI PABOYEHA TPOT'PAMMBI JUCIIUTIJIMHBI «PEMNPOAYKTHUBHAS ®YHKIIUA YEJIOBEKA »

COI[Cp)KaHI/IG JUCIHHITIINHBI



Monyns 1. AHaTOMO-(hHU3HOIOTHYECKHE OCOOCHHOCTH PETIPOYKTUBHOM CUCTEMBI

Monyib 2. [lcuxocekcyanbHOE pa3BUTHE YEIIOBEKA

Monyns 3. Perynupytomye 1 ynpaBJIsiFOITUe CUCTEMbI PETPOTyKTUBHON CHCTEMBI
Monaynb 4. OCHOBBI 9KOJIOTUH YEJIOBEKA

AHHOTAIIUSI PABOYEHN ITPOT'PAMMBI JUCITATIIMHBI «BUOJIOT MYECKUE PUTMBI U CPEJIA OGUTAHUS »

Coneprxanue TUCIUILIAHBI

Monyie 1. KonebareapHble pUTMAYECKUE TIPOTIECCH — (DYHIAMEHTAIBHOE CBOMCTBO BCEX MPUPOAHBIX MporieccoB. COBPEMEHHOE COCTOSIHUC
po0JIeMbl OMOJIOTHYECKUX YaCOB

Monynb 2. AnantuBHasi pojib OMOpPUTMOB. BHOpUTMEI U cTpecc. BUOPUTMBI 1 310pOBbE
Monyns 3. Xponomenuuuna. CHHXpOHM3aLUs pabOThl Pa3IMYHbIX CHCTEM. DKOJIOrHYecKre (PakToOphl U 370POBbE YEIOBEKA

AHHOTAILIUS PABOYEHN NPOT'PAMMBI JIUCHUILJIUHBI «OBIIUE 3AKOHOMEPHOCTHU AJANITAIIMUA YEJIOBEKA »
CopepxaHne TUCIUILINHEI
Monynp 1. CucTeMHbIN NPUHIUEI OpraHu3anuy Gu3nonorudyeckux GyHkuil. buongorunueckas u ¢pusznonoruueckas agantanus. Agantamnus 4yeloBeKa
KaK 3BOJIIOLUS PUCTIOCOOICHU I

MOI[y.]'IB 2. AI[aHTaI_[I/ISI CHUCTCM OpraHru3Ma YCJIOBCKA K PA3JIMYHBIM YCIOBHAM €TO KUHCACATCIIBHOCTU

MOI[yJ'H: 3. HCﬁpO-FYMOpaHBHBIC MEXAaHU3MBI aJallTallii 4CJIOBCKaA. AJIaHTaI_II/IH YCJIO0BCKa K IICUXOI'CHHBIM (I)aKTOpaM. YHpaBHCHI/IC ajanTanyuen u
3J0POBLEEM YECIIOBCKA

AHHOTAIIYA PABOYEN ITPOTPAMMBI JIJUCHOUIIJINHBI «BHOXUMUSI MEMBPAH U KJIETOUHBIX CTPYKTYP»



CopepxaHue TUCIUTLINHBI
Monyib 1. CTpykTypHO-(DyHKIIMOHAIbHAS OpraHU3allysl ONOJIOTUYECKUX MeMOpaH

MonynbHas eauHuna 1 buonornueckue GpyHkIuu, cTpoeHue U pasHooOpasue MeMOpaH.

3nayenne MeMOpaH B (YHKLIMOHMPOBAHUH KIIETOK: PA3IM4Us MEXKIY MeMOpaHamu; O€JIKH W JIMOUABI, BaxHelmue GyHkiuu MmemOpan; CtpoeHue u
cOopka MeMOpaH: JOKajau3alMs CHHTEe3a. OBOJIIOLUSA MPEJICTaBIeHUH O cTpoeHMH MeMOpaH. JKuaKoCTHO-MO3aW4Has MOJAEIb CTPOEHUs
OMOJIOTHYECKUX MEMOpaH

MonynbHas eauauna 2. CoBpeMeHHbIe MOAXO0/Ibl K UCCIIE0BAaHHUIO KJIIETOYHBIX MEMOPaH.

Metosbl U3y4eHHS COCTOSHHS MeMOpaH W KHHETHKH MeMOpaHHbBIX (hepMeHTOB. BbiieneHue u xapakTepucTHKa MeMOpaHHBIX (pakiuil. MeTosl
paspyleHuss MeMOpaH KJIETOK.

Meton muddepeHIHanbHOTO HEHTPUPYTHpoBaHUA. Meronbl HACHTU(UKAIUN (Qpakuuii: audpaxmouss pPEeHTTeHOBCKUX JIydeH, SJEKTPOHHAs
MuKpockonus. OmnpeJesieHue akTUBHOCTH MapKepHbIX (pepMeHTOB. MeToibl U3yYeHUs] TMHAMHUYECKOIO MOBEIEHUS MEMOPAHHBIX CHCTEM U JIMIU-
OEJIKOBBIX B3aWMOJICHCTBUIN: 3JCKTPOHHBIA MAapaMarHUTHBIA PE30HAHC, NETONApU3ays (IyOpECHEHIINH, SACPHO-MAarHUTHBIN PE30HAHC, METOJ
KpPYTOBOTO TUXPOU3Ma, METOJ CKAHUPYIOLIEH KaJIOpUMETPUH, (IIyOpeCLeHTHAs! CIIEKTPOCKOIIHSL.

HckyccTBeHHble MeMOpaHbl. Bunbl, ¢u3nyeckre CBOWCTBA M NPAKTUYECKOE HCIOJIB30BAaHME HCKYCCTBEHHBIX MeMOpaH. MeMmMOpaHHBIE CHCTEMBI.
[TomumepHble MeMOpaHbl. /[nana3oH MeMOpaHHBIX onepauuii: MUKpO(QUIbTpALys, yabTpaduiIbTpalus, 0OpaTHbI ocMOC, IiepBanopanus, cenapanus
rasza, uaiamn3, XxpoMarorpadus.

ITonatue m3bupaTenpHO-IpOHMLIaEMON MeMOpaHbl. KpHomnoBpexeHre M KpHO3aluTa KIETOYHBIX CTPYKTyp. TemrepaTypHO-OCMOTHYECKUN IIOK
KIeTKH. Pormp MexaHmyeckoro ¢akTopa B MOBPEKICHHM KJIETOYHBIX CTPYKTyp. [umore3a MHHMMaNbHOTO 0oOBema. BeicTpoe OByXCTynmeHuaToe
3aMopaxuBaHue. CrocoObl HU3KOTEMIIEPAaTYPHOI0 KOHCEPBUPOBAHUS KJIETOUHBIX CyCleH3ui. 3aMopakuBaHUe U XpaHEHHEe MEMOPaHHbBIX CTPYKTYp U
CyOKJIETOYHBIX OpTaHeII.

MonynbHas eauHuna 3. MonekyasipHOe CTpOeHHe OHOJIOTHYECKUX MEMOpaH.

Tunsl 1 GQyHKIUN MEMOPaHHBIX JTUIHUI0B: TIULEPOGOCHOTUNNABL; COUHTOIUIN B, TTUKOCPUHTOIUIIUABL,  XOJECTEPOI. QYHKINOHAIbHBIE
CBOMCTBA JTUMMJIOB. DHK03aHOUBI; (ocHOMHO3UTH IBI. MeMOpaHHbIe OelKH: (U3. U XUM. CBOMCTBA;  TEPMOAMHAMHUYECKUE 3aKOHBI,

Nurterpanbubie 6enku. MemOpanHble Oelkd, CBS3aHHbIE ¢ junuiamu. benku, cBs3aHHbie ¢ yriaeBoaamu. llepudepudeckue Oenku. L{utockener
MeMmOpansbl. [ToBepxHocTH MeMOpaH HoJsApHBIX KieTok. Crnenumanu3anus MeMOpaH. [IoBepXHOCTHBIE pelenTopbl KIETOUHBIX MeMOpaH. MexaHu3M
TpaHCMeMOPaHHOM Mepeadu CUTHAIA.

Monyinb 2. OcoOEHHOCTH SHEPTreTUKU U TPAHCIIOPTa BEIECTB Yepe3 OMOJOTHYECKYI0 MEMOpaHy

MonaynbHasa enuanna 4. Knerounast sHepreTuka.
Crpoenne mutoxouapuil. Oxucnenue. [IpoTOHBI W TeHepamusi SHEPTrUU. YTIEBOABI M JKUPBI; oOpasoBaHue areTui-CoA. XeMHOCMOTHYECKOe



COMNPSKEHUE; TPAHCIIOPT 3JIEKTPOHOB; POJIb MPOTOHHOIO HACOCA B CHCTEME TpaHcropTa 31aeKTpoHoB. CuHTe3 ATP u npixarenbHas Lenb.

MopynpHasa equHnna 5. LIuTockeneTr U MeKKJIETOYHbIE KOMMYHHKALUU.

MuxkpotrpyOouku U 1eHTpocoma. MosekynspHble aBuratenu. AkTHHOBas Kopa. IIpomexyrounbie ¢unamenTsl. CTpyKTypa MPOMEXYTOUHBIX
¢unamentoB. MukpoTpyOouku. benku, accomuMupoBaHHBIE C MHKPOTpyOOoukamMu. MOJNEKYIsIpHbIE IBUTATENN: JBUKECHHE IO MHUKPOTPyOOUKaM.
Pecunuku v neHTpHOIN. AKTUHOBBIE (uiIaMeHThl. AKTHH-CBs3bIBatomue Oenku. KiierouHas curHanusanus, KalblMi U TeIb30JUH. MHUO3UHBI U
CBSI3aHHBIE C HUMU MOJIEKYJIBI.

Me:xkieTouHble COeIMHeHUs U niepenada nHdpopmanuu. Kiaetounbie KOHTAaKTHI U ajre3usi. Buabl koHTakToB. KieToyHo-MaTpuKCHbBIE
B3auMojieiicTBusl. BHeknerounblt Marpukc. bazanbHas wmemOpana. Poib  BHEKJIETOYHOrO MaTpuUKca B TIpOIECcCe IMepefauyd CHUrHajga u
muddepeHnmrpoBke KiIeTok. Mosekybl kiieTtouHon aare3un. Heliponanbapie CAM. Knerounas afaresus u nepepada CUrHaia.

Monynbnas equauna 6. OCHOBBI TPAHCIIOPTA BEHIECTB Yyepe3 MeMOpaHy.

XapakTepucTuKa TpaHCIOPTHHIX mporeccoB. [laccuBHas nuddysus, obneryennast quddysus, NepBUYHO-AKTUBHBINA TPAHCIIOPT, BTOPHYHO-AKTUBHBIN
TPAHCIOPT, MEXaHU3M, COTIPSIKEHHBIN C H3MEHEHUEM CTPYKTYPHOH 1eJIocTHOCTH MeMOpaH. Hecrienmduaeckas nuddysus.

Crpoenue u GpyHKIMOHHPOBaHHE OENKOBBIX KaHAJIoB. MeXaHu3M MmepeHoca OelKOB MEeXay OpraHesiaMu. J[BHxKylue Cuibl TaCCUBHOTO TPaHCIOPTa
BellecTB uepe3 MmeMOpany. buoankrporenes. [ToHsTue «3€KTpOXUMHUUECKOTO TPAAUEHTaY.

OTnnunst NEpBUYHO-aKTUBHOTO TPAaHCIIOPTa OT NacCUBHOrO. TpaHcnopTHble AT®a3bl. DNEeKTPOHEUTPAIbHBIA U 3JIEKTPOT€HHbI aKTUBHBIN TPAHCIOPT
HOHOB.

Bunet obneruennoit muddy3un: yHUNIOPT, CUMIOPT, aHTUHOPT. CeNeKTUBHOCTh MOHHBIX KaHaoB. OCHOBBI BTOPUYHO-aKTUBHOTO TPAHCIIOPTA.
Nonnslii romeocras kieTkd. TpancnopT Bojibl. CiocoObl peryiupoBaHusl CoAepKaHHsI OMOJIOTMYECKU BaXKHBIX METAJJIOB B KJIETKE.

Honnast acumMeTpusi: HATpUil U Kanuid. Marauii u kanplnuil. 3HaYeHne CEJIEKTUBHOTO pactpeeneHus noHoB. Moaudukaropsl MeMOpaH.

DHJOLIMTO3 U 3K301MTO3

MonynbHas eauauna 7. CtpoeHue U GyHKIHUU PEelenToOpoB OMOJOTHUECKUX MEeMOpPaH.

PenentopHbie THPO3HMHKUHA3HI. OcHoBnas ctpykrypa RPTK-penentopos. Jluranaer RPTKa3. Src-cemMeicTBO BHYTPHUKIETOUHBIX THP3MHOKHA3.
VYuactue mnporenHdocdara3 B mnepenaue curHana. llepemada curHaza OT THPO3MHOKMHA3HBIX penenTopoB. CBoiicTBa HETMPO3MHKMHA3HBIX
perienTopoB. Penentopsl reMono3THYECKUX LUTOTOKCHHOB. CHTHalbHBIA MEXaHU3M TIeéMONOATHYECKUX LHUTOTOKCHHOB. PenenTopsl C cepuH-
TPEOHMHKHHA3HbIM J0MeHOM. Tpanchopmupyrommii ¢axkrop pocra . Ilepemaua curHama dyepe3 HHTETPUHOBBIE penenTopbl. Ilpukpensenue
MHTErpUHA K BHEKJIETOYHOMY MAaTPUKCY U LIUTOCKEIIETY.

AHHOTAIIUA PABOYEN ITPOTPAMMBI JJUCHUIIJINHBI «BHOKUHETHUKA »
Copepxanue TUCIUIUINHEI

Monyns 1. BBenenre B OMOKHHETUKY
[IpenMer u3yueHus OMOKMHETHKU. XUMHUYECKas KWHETHKAa Kak OCHOBa OmokuHeTHku. depmeHT-cyOcTpaTHBIN KoMIUlekc. Mexanusm Muxasnuca-



Menten. Metox rpadoB TpH aHaIW3e KHHETHYCCKMX CXeM. VHruOmpoBaHWe W akTUBaUMs W30BITKOM cyOcTpara. MHorocyocTpaTHbie
peaxin. @epMeHT-cyOcTpaTHBIN KoMIUIeKe. Mexann3sm Muxasnuca-Mented. Meton rpadoB npu aHaJIM3e KMHETHYECKUX cxeM. MHruOupoBanue u
aKTUBAIUs U30BITKOM CcyOcTpaTa. MHOTOCYOCTpaTHBIE peaKIIHH.

Monayns 2. MonekyisgpHas perenius
Penientopsl U muranabl. ATOHUCTBI MU @HTAarOHUCTHI. [IpHHIHI CTPYKTYypHOMKOMILIEMEeHTapHOCTH. Crienuduieckoe U Hecenu(pruueckoe CBSI3bIBAHUE.

Monyns 3. MemOpaHHBIi TpaHCTIOPT

MewmOpansb! kieTki. MexaHu3Mbl TpaHCTIopTa: naccuBHast quddysust, odneryeHnas auddysns, akTHBHBIN TPaHCIOPT, TpaHCIoKays rpymn. Kunernka
TpaHCIIOpTa HMOHOB: ypaBHeHHs Hepcra, MemOpanHble mOTeHUManbl. MeMmOpaHbl KI€TKH. MeXaHu3Mbl TpaHcropTa: maccuBHas auddysus,
obnerdeHnas au¢Qy3usi, aKTUBHBINA TPAHCIIOPT, TPaHCIOKanus rpyni. KiuHeTnka Tpancnopra HOHOB: ypaBHeHUs1 Hepcra, MeMOpaHHbIE TOTEHIHAIBI.

Monyinb 4. Matemarudeckasi MOAETb KISTKU
Monenb 3puTpoIuTa: TIIUKOIN3, TEHTO3HBIN UK, aICHO3UH HYKJICOTHIHBIA METa00JIM3M, MEMOPAHHBIN TPAHCIIOPT U OCMOTHUYECKAst MOJICIIb.

AHHOTAIIMSI PABOYEH ITPOT'PAMMBI JJUCHOUTIJIMHBI «BHOTEXHOJIOT' WS B ITPOU3BOJICTBE AHTUBHOTUKOB»
Coneprxanue TUCIUILIAHBI

Mopyns 1. OOmiast GMOTEXHOIOTUS

MonynbHas eauauna 1. Beenenue B 6MOTEXHOIOTHIO aHTHOMOTHKOB.

Benenune. buorexnonorus kak Hayka u cepa npousBojactsa. Kparkas uctopus pazputus OnorexHosoruu. buorexnonorust u (QpyHaaMeHTanbHbIE
IMCUUIUIMHBL. buotexHonorus u wmenunuHa. IlomydeHne OMOTEXHOJOIMYECKMMHM METOJAaMM JICKApPCTBEHHBIX IMpenapaTroB (AaHTMOMOTUKOB).
BrooOBEeKTHI Kak CPeCTBO MPOU3BOJICTBA JICKAPCTBEHHBIX IMpernapaToB (aHTUOMOTHKOB). Kiaccudukarus 6no00beKkToB. MakpooOBEKThI dKUBOTHOTO
npoucxoxkaeHus. YenoBek kak JOHOp. UernoBek Kak OO0ObEKT MMMYHM3AallMM U JIOHOP. MIeKONMUTarolue, NTULbI, PEeNTUIIMH, PhIObI, HACEKOMBIE,
naykooOpasHble, MOpckue Oecro3BoHOuUHble. KynbTypbhl TKaHel denoBeka M JApyrux MiekonuTaromux. OCHOBHbIE TPYIIBl IOJTy4aeMBbIX
OMOJIOTUYECKH aKTHBHBIX BEIIECTB (aHTUOMOTHKH). BHOOOBEKTHI pPacTUTENBHOTO MPOUCXOXKAEHUs. [lukopacTymiue, IUIAHTAllMOHHBIE DPACTEHMS.
Bogopocnu. KyneTypsl pacTutenbHbix TKaHed. OCHOBHBIE TPYIIbI MOJy4YaeMbIX OMOJIOrMYECKH aKTUBHBIX BEIIEeCTB (aHTHOMOTHKH). BHOOOBEKTH —
MHUKPOOPIraHU3Mbl. DyKapuOThl (mpocTeiiue, rpubbl, Apoxoku). [IpokaproThl (akTMHOMMIETHI, 3yOakTepuu). Bupycbl. OCHOBHBIE TI'pyIIIbI
MOJTy4aeMbIX OMOJIOTHYECKH aKTUBHBIX BEIIECTB (AaHTUOMOTUKN). BHOOOBEKTHI — MAaKPOMOJIEKYJIbI ¢ (DEPMEHTATUBHON aKTUBHOCTHIO. [[poMbIlIIeHHbIE
OMoKaTamTU3aTOPbl HA OCHOBE MHIMBHYaJIbHBIX ()EPMEHTOB U MYJIbTU(EPMEHTHBIX KOMIIEKCOB. bOKOHBEpCcHs pU MOJTYYEHUH aHTUOMOTHUKOB.
MonynbHas equauia 2. ['eHeTuueckrne OCHOBBI COBEPILIEHCTBOBaHMS OMO0OBEKTOB — MPOAYLIEHTOB aHTHOMOTHKOB.



ITytn m MeTozpl, UCIONb3yeMble IPU IMOJyYEeHUH OoJiee MPOAYKTHUBHBIX OMOOOBEKTOB M OMOOOBEKTOB C JAPYIMMH KaueCTBAMH, IOBBIIIAIOIIMMU
BO3MOYKHOCTh UX HCIOJB30BAaHUS B MPOMBIIIICHHOM MPOU3BOJACTBE (YCTOWYMBOCTh K MH(EKIHSIM, POCT Ha MEHee NePHUIMTHBIX cpenaax, OoJbliee
COOTBETCTBHE TPeOOBaHMUSAM IPOMBIIUIEHHON T'MIMEHbl U T.A.). TpaaulMOHHBIE METOAB! celeKuuu. Bapuanuonusle psaasl. OTOOp CHOHTaHHBIX
MmyTaiuii. Myrtarenes u cenekuus. PU3MUECKHE M XUMHUYECKHE MyTareHel, MexaHusM ux neiictBusa. Knaccudpukanums myrtamuid. [IpoGiemsl
IEHETUYECKOM CTaOMIBHOCTM MYTAHTOB [0 TNPHU3HAKy o00pa3oBaHMs LEJIEBOr0 OMOTEXHOJIOIMYECKOro mpoaykra (aHTuOmortuka). Kierounas
WHXEHEpUsI U HCIIOJIb30BAHUE €€ METO/IOB B CO3/IaHUU MUKPOOPIaHM3MOB M KJIETOK PAacCTEHUM — HOBBIX IPOAYLEHTOB OHMOJIOIMUYECKH AKTHBHBIX
(JlekapCTBEHHBIX) BELIECTB — AHTUOMOTHUKOB. [IpoTomacTupoBaHHE U CIUSHHE HPOTOIUIACTOB MHKPOOPIaHM3MOB M pacTeHHH. Bo3MOXkHOCTH
MEXBHUJIOBOTO M MEXPOAOBOr0 ciusiHUA. [ MOpupl, moxy4aeMble Mocie CIUSHHS MPOTOILIACTOB M pereHepanuu kietok. CiausHue mpoTOIUIacTOB U
IIOJIlyYeHHE HOBBIX TMOPHUIHBIX MOJEKYJ B KauecTBE IIeJIEBbIX MPOAYKTOB. IIpoTomiacTupoBaHue M akTUBALUsA «MOJYAIIMX I'€HOB». BO3MOXHOCTH
MOJTyYeHHS HOBBIX OMOJIOTMYECKH aKTUBHBIX BEIIECTB (AHTUOMOTHKOB) 32 CUET aKTHBALIMU «MOJTYALINX TeHOBY. | eHeTH4YecKas MH)KEHEPHUs U CO3/1aHue
C IIOMOIIBI0 €€ METOJIOB IPOJYLIEHTOB HOBBIX aHTUOMOTHKOB. OCHOBHbBIE NPUHIMIIBI TexHoioruu pexomObunantHoit JJHK. BuexpomocomHble
TCHETHYECKUE DJIEMEHTHl — TUIa3MHUIBI U UX (PYHKIUH Y MHUKPOOPTaHU3MOB, HCIIOJIB3YEMBIX B OMOTEXHOJIOrHYecKuX mpoueccax. OcHOBHBIE (pr3HKO-
XMMUYECKHE XapaKTepUCTUKU IUIa3MuA. BzaummopeictBue minasmMua ¢ reHom xossivHa. Ponb muasmuaHoit u garosoit JJHK B renermueckom
KOHCTPYUPOBAHUU IPOAYLEHTOB aHTUOMOTUKOB. TpaHCIO30HBI M UX UCHOJb30BAaHUE B KOHCTPYUPOBAHUM NPOJyLIEHTOB. HanpaBieHHbIN MyTareHes
(in vitro) u ero 3HavYeHHe NMPH KOHCTPYHPOBAHUH MPOIYLCHTOB AHTUOMOTHKOB. [IOHSATHE BEKTOPOB B TI'€HETHUYCCKOW HWHXKCHEPHU. BeKkTopHbIC
MOJIEKYJIbl Ha OcHOBe Iuta3muaHoi u ¢arosoit JJHK. Xumuueckuii cuntes gparmenroB JJHK. MeTtonsl cekBeHupoBaHusl. XMMUYECKHI CHUHTE3 TE€HA.
@depMeHThI, UCIIONb3yeMble B IeHeTHueckoil mmxeHepuu. Pectpukrasel. Knaccudukauusa u cnenupuunocts. GOPMHUPOBAHUE <WIUIKUX KOHIIOBY.
Pectpukrasbl E. coli R1 u pacno3naBaemasi €0 Mocie0BaTeIbHOCTh HYKJICOTUIOB. JIUra3bl 1 MeXaHuW3M HMX ACWCTBHA. [locienoBaTebHOCTD
onepauui Hpu BKIOYEHUU 4YY)KEPOAHOIO IeHa B BEKTOPHYIO MOJeKyly. llepeHoC BekTopa C UyKepOAHbIM T'€HOM B MHUKPOOHYIO KIIETKY.
KomnerenTsle kneTku. I'eneTnueckre Mapkepbsl. MeTo bl UIeHTUGUKALMU U U30JA1UK KJIOHOB ¢ pekomOuHanTHOM JIHK. Ilpobiemsl skcnipeccuun
qy)KEpOJHBIX T€HOB B MHUKpPOOpraHM3Max. ['€Hbl KMBOTHOM KIJIETKU: 5K30HbI, MHTPOHBbI. OOecreueHre BO3MOXKHOCTH JKCIPECCUH T'€HOB
MJIEKOITUTAIOIINX B MUKpOOHOU KieTke. OOpatHas TpanckpunTaza. CriocoObl MpeoioieHus 0aphepoB Ha IMYTH IKCIPECCUHM UYKEPOJHBIX TEHOB.
Crabunusanus 4yXepoJHbIX OeiKoB (IIeNeBBIX MPOAYKTOB) B KiIeTKe. [ eHeTHYeckne MeTo/ibl, 00eCTIeUMBAIOIIUE BbIIEICHNE UYKEPOIHBIX OEJNKOB U
cpeny. MUKpoOpranusmbl pa3HbIX CUCTEMATHUYECKUX IPYHH (IPOXKKH, 3yOaKTeprn, aKTHHOMUIIETHI U Ap.) KaK X035€Ba MPHU IKCIIPECCUU UY>KEPOTHBIX
retoB. Crienuduueckue mpoodaemMpl FeHeTHYeCKON MH)KEHEpUHU MPH CO3/aHHM HOBBIX NMPOIYLEHTOB BTOPUYHBIX META0O0IMTOB (aHTHUOMOTHKOB) Kak
L[EJIeBBIX OMOTEXHOJIOTMUECKUX MPOIyKTOB. I'eHomuKa. [TosHOe cekBeHnpoBaHKE reHOMa. 3HAYeHHE MEKIYHapOJHOro mpoekTa «['eHoM dyernoBeka» B
MeMKO-OHoornyeckoM acrekte. Beiseienue hause keeping reHoB iVi y maToreHHbIX MHUKpOOpraHu3MoB. [TOMCK HOBBIX MHUILICHEHl Ha OCHOBE
OPOMYKTOB VI TEHOB Ui AHTUMHKPOOHBIX BEIIECTB M CO3JaHME HOBBIX JICKAPCTBEHHBIX IpernapaToB aHTUOMOTHKOB. [IpoTeomuka.
CoBepIlIEeHCTBOBAaHUE METO/0B JBYXMEpPHOIO 3JeKTpodopesa M «BU3yadM3alMs» MpoTeoMa B KaxAbli JaHHBIA MoMeHT. KonmuecTBeHHas
nporeoMuka. Ee 3HaueHue nys nesneit papmarun.

MonynbHas eauauna 3. UMMoOmin30BaHHbIE OMOOOBEKTHI B YCIOBHUAX ITPON3BOICTBA AHTUONOTHUKOB.

WNnxeHepHass 3H3UMOJIOTUS U TIOBBIIIEHHE 3(PQPEKTUBHOCTH OHOOOBEKTOB (MHIAMBUAYAIbHBIX (DEPMEHTOB, (PEPMEHTHBIX KOMILJIEKCOB U KJIETOK
MPOAYLIEHTOB) B YCIOBUAX NMPOU3BOJACTBA. MIMMOOUIM30BaHHbIE (Ha HEPACTBOPUMBIX HOCUTENSNX) OMOOOBEKTHI U UX MHOTOKPAaTHOE MCIIOJIb30BaHHUE.



PecypcocOepekenne. DKoIOrH4ecKkrue MPEeUMYILECTBa. DKOHOMHUYECKas Iieraecoo0pa3HOCTh. [loBbIlIEHHE KauecTBa IPENapaToB JIEKAPCTBEHHBIX
BELIECTB (rapaHTUsl BBICOKOM CTENEHHM OYMCTKU, OTCYTCTBMS NHUPOTEHHBIX, aNIEPreHHBbIX npumeceil). HepacTBoprMble HOCUTENIN OpraHUYECKON U
HEOpPraHM4ecKol mpuponabl. MukpocTpykTypa Hocutene. MMmoOmnu3auus 3a cueT oOpa3oBaHUS KOBAJIEHTHBIX CBA3EH Mexay (EepMEeHTOM U
HocuteneM. llpeaBapuTenpHas akKTUBAIMsT HOCUTENS OpOMHCTBIM IIMAaHOM. MexXaHu3M akThBauuu. KOBaJGHTHBIE CBSI3U C  TOMOIIBIO
OU(yHKIIMOHAIBHBIX peareHTOB MEXy MOJIEKyJIaMH (pepMeHTa, CBSI3aHHOT'O C HOcUTeNleM. BinsHue nMMoOunu3annu GepMeHTOB Ha UX CyOCTpaTHBIN
CIEKTp M KHHETHMYeCKHe XapakTepucTuku. [loBbllieHne craOuibHOCTH. PaciimpeHue 30HBI ONTHUMaIbHOW TemmepaTypsl. [IpMuMHBI yKa3aHHBIX
ABJICHUHA. AncopOuus GpepMEHTOB Ha MHEPTHBIX HOCUTENIAX U MOHOOOMEHHUKaX. [IpUUMHBI 4aCTHUUYHBIX OrpaHUYEHUN HCIIOJIB30BAHUS 3TOTO0 METOoJa
ummoomu3anun. MmoOunm3anus (pepMeHTOB IyTeM BKIIOYCHHUS B CTPYKTYpy rens. OpraHndeckue ¥ HeOpraHn4ecKue refid. MeTo bl BKIIIOUSHHS B
aJIbI’MHATHBIA U TOJMAKPWIAMUAHBIN resb. [IpUdMHBI 4aCTHMUHBIX OrpaHUYEHUI HMCIIOJIb30BAaHMs METOJAa IPU BBICOKOMOJIEKYJISPHBIX CyOcTparax.
MuxkpoxkancyiaupoBanue HepMEeHTOB KakK OJMH U3 CIIOcOO0B MX MMMOOMIu3anuu. Pasmeps! u coctaB 000J10YKHM MUKpOKArcyll. buokaranus B TOHKOM
OpPraHUYecKoOM CHHTe3e. lcnoib3oBaHME MMMOOWIM30BAHHBIX (DEPMEHTOB HPU MPOU3BOJACTBE IMOJYCHUHTETHMUYECKUX [-TaKTaMHBIX aHTHMOMOTHKOB.
HMmmoOumu3aius nenbiX KIeTOK MUKPOOPTaHU3MOB U pacTeHui. MoHO(epMeHTHbIE OMOKATaTN3aTOPEl HA OCHOBE LEJBIX KJIETOK. BHyTpuKIeTouHas
perenepanusi kopepmeHToB. [Ipobiembl nuddy3un cydbcrpata B KIETKY M BbIXOJa NMPOAYKTa peakuuu. [ToBblieHHe MPOHUIIAEMOCTH OOOJIOYKH Y
MMMOOMIIN30BaHHBIX KJIETOK. [lONHBIA CHHTE3 1EeNeBOr0 NPOAYKTa HMMOOMIM30BAHHBIMU KIETKAMH TPOIYLEHTOB. lcnonp3oBaHue yis
MMMOOMIN3alMK KJIETOK B Hambosiee NpOAyKTHUBHOM (a3ze pocToBoro nukia. OCOOEHHOCTH (PU3MOIOTUU KJIETOK, HAXOJAIIUXCA B s4yeKax Tejs.
[lepcrieKTHBBI HCITOJIB30BAHUS «IUTFOC»-BapUAHTOB MIPOYLIEHTOB IIOCIIE MPOTOIIIACTUPOBAHMS U perenepanuu munenus. Co3anue 6MOKaTaaIu3aTopoB
BTOPOTO MOKOJIEHHUsSI HA OCHOBE OJHOBPEMEHHON MMMOOMIIN3ALUHU IPOIYLIEHTOB U (PepMEHTOB TpaHc(opMauu npoaykTa ouocunresa. OobeanHeHne
B OJTHOM OHMOpeaKTope mporecca OMOCHHTE3a M peakuu Tpanchopmanuu. «OTKPBITbIE CUCTEMBI JUIS yCIOXKHEHUsD». bropeakTopsl pa3HbIX THIIOB.
MonynbHas eauHuna 4. BHyTpukieTodHas peryisnus Meradoiau3Ma U yrpasieHue OMOCUHTE30M BTOPUYHBIX META00IUTOB (AaHTHOMOTUKOB).
MexaHu3Mbl BHYTPUKIIETOUHON pEryssiquil ¥ OMOCHMHTE3 aHTMOMOTHKOB KaK LIE€JIEBBIX OMOTEXHOJIOIMUECKHUX MPOAYKTOB. MHIyKIUS U penpeccus
cureza (epmenToB. CocTtaB omnepoHa. MexaHU3Mbl Peryyisluu ACWCTBUS T€HOB M HMX HCIHOJb30BaHHUS B OMOTEXHOJOIMUYECKHX IpPOIECCaX.
WurubupoBanue QepMeHTOB OHMOCHMHTE3a IO MPUHIUINY OOpaTHOM CBsI3U (peTpOMHruOMpoBaHUE). MexaHu3M pPEeTPOMHTHOUPOBAHMSL.
Annocrepuyeckre pepMeHThl. 3HaYEeHHE ITOr0 MEXaHU3Ma B PEryJISILUN KU3HEIEATeTbHOCTH KJIETKU U IYTH IPEoI0JICHUs OrpaHUYeHU OnocuHTe3a
LENEeBbIX MPOAYKTOB Yy cymneprnpoAayueHTtoB. Co3laHWe MYTaHTOB C HapylIEHHEM aJUIOCTEPUYECKOrO LIEHTpa Yy KIIOUEBbIX (EPMEHTOB
OuocuHTeTHYEeCKUX MyTed. OnTtumu3zanus moadopa cpea (Cpeibl ¢ YMEHBIICHHBIM COJICPKAaHUEM KOHEUHBIX MPOAYKTOB OMOCHHTETHYECKHX IMYyTei).
AMUHOKHUCIIOTHBIA KOHTPOJIb MeTabonu3ma U GpyHKIMU ryaHo3unTeTpadocdaTa. Anantanus K MEHSIOUIMMCS YCIOBHUSAM CPeJlbl 1 MEXaHU3M CTPOTOro
(«<STRINGENT»)  kontposns.  Mexanusm  oOpasoBanusi  ryaHosuHTerpadocdara  (ryanosuH-5-mudocdar-3’-nudocdara).  BnusHue
ryanosuareTpadocdara Ha ODKCIPECCHIO Pa3IUUYHBIX TI'eHOB. I[l03MTHBHBIA W HeratuBHbI KoHTpoiab. Rel A" m Rel Amrammel. Buposas
CeUU(PUIHOCTD CTPYKTYpPbI I'yaHO3HH(OCHATHBIX PETyNsaTOPOB. BHOCHHTE3 pa3nUYHBIX IENEBBIX OMOTEXHOIOTHYECKUX MPOIYKTOB U POJIb CUCTEMBI
perymsiiuu MeTabonn3Ma, o0ycioBieHHOM ryaHosuHTeTpadoc ¢darom. KarabonuthHas penpeccus. «['1oko3HbId 3pPexT» U moiaBiIeHHE CHUHTE3a
karabonnyeckux ¢epMmeHToB. Tpan3uTHas penpeccus. Mckmouenue wuHaykropa. KartaGomuTHoe uHrubupoBanue. MexaHu3M KaTaOOIUTHOU
penpeccun. [{ukmuueckuit 3',5'-anenosuamonodocdar (TAMD). Anenmnaruuknaza. buonornueckue s3gpdexrst TAMD. MyTaHThI, YCTOWYUBBIE K
KaTabOJIMTHON pEnpeccHH, UX HCIOJIb30BaHUE B OMOTEXHOJOTMH. Perymsuus ycBoeHMs a30TcojepKallux coequHeHuid. KitoueBble coenvHeHHs B



OMOCHHTE3€ a30TCOAEPKAIMUX coeAuHeHU. DepMeHThl CHHTE3a IifyTamaTa U riyTaMuHa. [IoHATHE KyMyJIATUBHOTO pETPOMHIMOMpOBaHUs. MyTaHTbI
C M3MCHEHHOMW peryJsiiueil a30THOr0 MEeTa0oM3Ma U BO3MOXKHOCTH MHTCHCU(UKAIMK OHOCHHTE3a Psijia BTOPHUYHBIX METa00JUTOB (AHTHUOMOTHKOB).
BHyTpUKIETOUHBIN TPAHCHOPT U CEKpeLUs OMOTEXHOJOTHYECKUX MPOLYKTOB y MUKpOOpranu3mMoB. CTpyKTypa U BUAOBas CELU(PUIHOCTb OOO0TOUKH.
Ponp KJI€TOYHON CTEHKH, BHEIIHEW M BHYTpeHHEH mMemOpanbl. buocunres momumepoB 000104kH. JluTnueckue ¢epmeHTs. MeMOpaHHBIE CHCTEMBI
TPAHCHOPTa MOHOB U HU3KOMOJIEKYJIAPHbIX MeTabonuToB. Kiaccudukauus cucrem Tpancnoprta. Perymsamus ux ¢yHkumid. buoTtexHoioruuyeckue
acCTeKThl HMHTEHCHU(HKAIMKA TPAHCIOPTa HHU3KOMOJICKYJISIPHBIX BEUIECTB B KJIETKY W OCBOOOXAEHUS U3 KIETKH. MEXaHHU3MBl CEeKpeluuu
BBICOKOMOJIEKYJIIPHBIX OMOTEXHOJOTHYECKUX MpoaykToB. DochopHblii 00MEH U 3HeproodecrnedyeHue. BUOTEXHOJIOrMUYECKHE acCHEeKThbl CEKpPEeLHH.
«CyneprnpoayeHTh» ¥ MEXaHM3MbI 3alllUThl KIETKH OT 00pa3yeMoro €l IMpojJyKTa B ciiydae ero TokcuuHoctu (Suicide). KommaprmeHTanus.
MynbsTudepmenTHble KoMmIekesl. OOpaTuMasi MHAaKTUBALMs U PeakTHUBAllUs BO BpeMs BblOpoca B cpeny. HenpoHunaeMocTs KJI€TOYHON MeMOpaHbl
npoxyueHTa st 3k3oreHHoro suicide. IlpuponHas HEYyBCTBUTEIBHOCTh MHPOIYLEHTAa K OOJBIIOMY KOJMYECTBY 00pa3yeMoro MM IEJIEBOTO
OMOTEXHOJIOIMYECKOI0 IPOAYKTa 3a CYET OTCYTCTBUS BHYTPUKICTOUHBIX MuIIeHed. OOpa3oBaHue I1€J€BOr0 MPOAYKTa Ha MO3JHEH cTajauu pocra
IIPOJYLIEHTA C OCJIa0JIEHNEM YyBCTBUTEIBHOCTH KIIETOK K IIeJIeBOMY NpPOAYKTy. CoxpaHEHHE CBOMCTB MPOMBIIUIEHHBIX IITAMMOB MUKPOOPIaHU3MOB
IPOAYLIEHTOB aHTUOMOTHUKOB. IIpoOieMbl crabuiau3aluy HPOMBIIUICHHBIX IITAMMOB HpPOAYLEHTOB aHTUOMOTHKOB. IIpuunHbl HecTaOWIbHOCTH
cyneprnpoayueHToB. CriocoObl moaepxKaHusl akTUBHOCTU. MexX1yHapOAHbIE U HALIMOHAIbHBIE KOJUIEKIUU KYJIbTYP MUKPOOPTaHU3MOB U UX 3HAUEHUE
U1 pa3BUTUSL OMOTEXHOIOTUU. baHKKM TaHHBIX 0 MUKPOOpPIraHU3Max, paCTUTENbHBIX M )KUBOTHBIX KJIETKAX U OTAEIBHBIX IITAMMaX MUKPOOPIaHU3MOB.
MonynpHas equHUIA 5. BHOTEXHOIOTHYECKHEe CUCTEMBI TPOU3BOICTBA AHTUOMOTHKOB.

VYcnoBusi, HeoOXonumble JUIsl paboTbl OMOOOBEKTOB B OMOTEXHOJIOTMYECKHUX CHUCTEMax IPOM3BOJCTBA AHTUOMOTUKOB. OCHOBHBIE «BapUaHTHI»
OMOTEXHOJIOTHH AHTUOMOTHKOB. BHOTEXHOJOrMYecKHid Tpouecc Kak 0a30BbId 3Tam, OOECIIEYMBAIOIIUN CBHIPHE JJIS TMOJMYYCHHS JIEKapCTBEHHBIX
[IpernapaToB aHTUOMOTHKOB. BHOTEXHONOrMYEeCKMH Ipolecc Kak HPOMEXKYTOUHBIH WM 3aKIIOYUTEIbHBIA 3Tall MPOM3BOJCTBA AHTUOMOTHKOB.
buortexHonornueckuii npouecc, 00ecrneynBarOINil BCe CTaJAMM CO3/IaHUs JIEKAPCTBEHHOIO Ipernapara aHTHOMOTHKA. OOLIMe OCHOBBI 3K30T€HHOM
perysiui NpOAYKTUBHOCTH Makpo- U MUKpoOoOBeKTOB. JKH3HeoOecreueHrne MakpOOPraHM3MOB (KUBOTHBIX M BBICIIMX PAaCTEHHMH) KaK MCTOYHHKA
O6uomacchsl (pa3nuuHbIX TKaHel). JKu3zHeoOecneueHne MUKPOOPraHM3MOB KaK MCTOYHMKA OMoMacchl. 3amuTa oT KoHTamMuHauuu. [IpenorspamieHue
BbIOpOCa B OKpY’KalOIIyI0 cpeay. TeXHOreHHas 3KOJOrMuYecKas HUIA JJs CyIIECTBOBAaHUS MUKPOOOBEKTOB B MOHOKYJIbType. JKu3HeoOecneueHue
KyJbTYp KJIETOK BBICHIMX DPACTEHUN M KUBOTHBIX. 3alUTa OT KOHTaMUHAIMH. AyKcuHbl. lluTokuHuHBI. WHAYKTOpPBI MHTOTHYECKOIO IMKJIA.
ITpoGnembl IM30T€HUH U OHKOTE€HOB MU KyJIbTUBUPOBAaHHM OH000BekToB. OOecnieueHune 3¢ppekTuBHON paboThl OMOOOBEKTOB, MCIIOIB3YEMbIX Kak
MpOMBIIITIEHHbIE  Ouokaranu3aTopbl. llogbop peakunmoHHblx cMeceld. HmxenepHsle pemenus. CoueTaHue YCIOBUH s MOJAEpKAHUS
KHU3HeoOecreueHus: 6M000bEKTa U MAaKCUMAJIBHOTO CHHTE3a IeJIEBOr0 MPOAYKTa NMPH HanboJjee CI0XKHOM BapHaHTe OMOTEXHOJIOIMYECKOro Mpolecca.
HanpasnenHast perynsiius cocraBa NUTATENbHOM Cpeabl W BO3AEHCTBUS (u3nueckux (akTopoB B mpouecce ¢epmeHTauuu. lIpeniecTBeHHUKH
LIEJIEBOTO MTPOJYKTa U BPEMS X BHECEHUS B CPELY.

MonynwsHas eqununa 6. CnaraeMpie OMOTEXHOJIOTHYECKOTO TPoIiecca MPOU3BOCTBA aHTHOMOTHKOB.

Hepapxuueckass CTpyKTypa OMOTEXHOJOIMYECKOI'O NMPOU3BOACTBA aHTHOMOTHUKOB. [lepBas cTymneHb NMOCTPOEHUS: MOJCHUCTEMBbI THUMA OMOOOBEKT —
OropeakTopsl, GoMacca — cernapaTropbl, IKCTPAKTOPHI U T.I. BTopas cTyneHs noctpoeHus: 00beJUHEHHE MOACUCTEM B (PYHKIIMOHAIBHO €IMHYIO LIENb
(yuacTok, 1ex). TexHoiornueckrue OCHOBBI CO3JaHHUS OJOYHO-MOIYJIBHBIX THIIOBBIX pelieHHid. TpeTbs CTyneHb HMOCTPOEHHUS: MOCIEI0BATENIbHOCTh



O05I0KOB M MoJayJiell (YHKIMOHAJIbHBIX Y4acTKOB. OIBITHO-MIPOMBIIUICHHAS YCTaHOBKA, MPEANPHUSATHE 3aKOHUYEHHOTO IIMKJIA, OCHOBHBIE H
BCIIOMOTaTeNbHbIe  (OOIIEMH)KEHepHBIE) MoAcucTeMbl. (CXema IOCIIeAOBaTeNIbHO pealu3yeMbIX CTaJui TPEBpAlIeHUs HWCXOJHOTO ChIpbsS B
JIEKapCTBEHHOE cpeacTBO. Ontumuzanus OMOOOBEKTa, MPOLIECCOB U amlmnapaToB Kak €IUHOTO ILEJoro B OMOTEXHOJOTMYECKOM IPOU3BOICTBE
aHTUOMOTHKOB. [loAroTOBUTENBHBIE ONEpalMi TPU KCIOJIB30BAHUU B MPOU3BOJACTBE OMOOOBEKTOB MHUKpPOYPOBHS. MHOTO3TamHOCTh HMOJATOTOBKU
noceBHoro marepuana. WHokynstopbl. KuHeTmueckne KpuBble pOCTa MUKPOOPTaHM3MOB B 3aKpBIThIX cUcTeMaX. CBs3b CKOPOCTH H3MEHEHMS
KOJINYECTBA MUKPOOPTaHU3MOB B 3KCIIOHEHIIMAIBHON (Da3e pocTa ¢ KOHIIGHTpaLUel KJIeTOK B cucteMe. KOMIUIEKCHBIE U CHHTETUYECKHUE TUTATEIbHBIC
cpensl. Ux xomnoneHThl. KoHIIEHTpalysi OTAENBHOIO PacxoayeMOro KOMIIOHEHTa MUTATENbHOW Cpelbl U CKOPOCTh Pa3MHOXKEHHS OMO0OO0bEeKTa B
TEXHOTeHHOU HuIe. YpaBHeHue MoHo. MeTopl cTeprin3anuu muraTenbHbiX cpea. Kpurepuii etinnopdepa-Xomdpu. CoxpaneHue OGHOIOrHISCKON
MOJIHOLICHHOCTH cpell npu ux crepunmzanuu. Crepuinzanus (QepMeHTalMOHHOTO o0opyaoBaHus. «CrnalOble TOYKH» BHYTPH CTEPHUIIM3YEMBIX
emkocteil. [Ipobiembl repmernzanun 000pyI0BaHUS U KOMMYHHUKAIMA. OYHCTKA U CTEPUIIM3ALUS TEXHOJIOTHYECKOro Bo3ayxa. Cxema MOArOTOBKU
MOTOKA BO3/yXa, mojgaBaemoro B pepmentarop. [Ipensapurensuas ounctka. Crepunusytomias ¢unbrpanus. [Ipenen pasmepa npomyckaeMbIX YacTHII.
D¢ dextuBHoCcTE padoTel  GuiabTpoB. Koodduument mnpockoka. Kpurepum mnomdopa ¢epmeHTepa HpH peanM3aldyd  KOHKPETHBIX —IIETICH.
Knaccudukanus OuocHHTE3a 1O TEXHOJOTMYECKMM TMapameTpaM. [IpuHIMOBI OpraHu3aluud  MaTepUajbHBIX MOTOKOB: IEPHOJUYECKHIA,
MOJTyTICPUOINYECKUH, OThEMHO-I0JIMBHON, HENPEephIBHBIA. [ myOunHas ¢epmentanms. Maccooomen. [loBepxnocTHas (epmenTanus. TpeboBanus K
(bepMEeHTAllMOHHOMY TPOLIECCY B 3aBUCUMOCTH OT (PU3MOJIOTHYECKOTO 3HAYEHHS LIEJEBBIX MPOJIYKTOB ISl MPOAYIIEHTA — BTOPUYHBIE META0OIUTHI
(anTHOnoTHKM). bomacca xak neneBoi mpoaykT. TpeboBanus K (pepMEHTAIIMOHHOMY IPOLECCY MPU UCIOIB30BAHUN PEKOMOMHAHTHBIX IITAMMOB,
00pa3yroImux 4y>KepoJHble A OM000BEeKTa IeleBble MPOAYKTHI. BblieneHue, KOHIEHTPUPOBAHUE M OUYMCTKA OMOTEXHOJOTMYECKUX MPOTYKTOB.
Crnenuduueckue 0cCOOCHHOCTH TmepBbIX craauid. CeauMeHTanus OWMOMAacchl. YpaBHEHHE CKOpOcTH ocaxaeHus. KoaryisHtbl. DIOKYISHTHI.
HentpudyrupoBanue. Boigenenue U3 KynbTypadbHOW >KMIKOCTH KJIETOK BBICHIMX PACTEHUH, MUKPOOPTaHU3MOB. OTAeNeHHe LEeJIeBbIX MPOIYKTOB,
NpeBpalleHHbIX B TBepAyto (azy. CemapupoBanue smyinbcuid. @unbTpoBanue. [IpensapurensHas o0paboTKa KyJIbTypajdbHOM >KMJIKOCTH Ui Oosee
nojHoro paszaeneHus (as. Kucnornas koarynsamus. TeruoBas koarynsius. BHeceHue »1eKTposiMTOB. MeTOJbl H3BIEUEHHUS] BHYTPHUKIETOUHBIX
NpoayKTOB. Pa3pyiieHne kjaeTouHol CTeHKH OM000BEKTOB M SKCTpAarupoBaHHe 1eJIeBbIX TPOAYKTOB. COopOLMOHHAsS 1 HOHOOOMEHHAsI XpoMaTorpadusi.
Addunnas xpomarorpadus. MemOpanHas TtexHonorus. Kiaccudukanus meronoB MemMOpaHHOro pasjeneHus. OOIIHOCTP METOJOB OYHMCTKH
MPOJYKTOB OMOCHHTE3a U OPraHMYECKOro CHHTE3a Ha KOHEYHBIX CTaIUAX UX MoyydyeHus (u3 koHueHTtpaTos). Cymika. CranaapTusanusi aHTHOMOTUKOB,
MOJIy4aeMbIX MeTo/1laMu OuotexHosioruu. dacoska.

MonynbHas equauna 7. KoHTpoab v ynpaBiieHue OMOTEXHOJIOTHYECKUMU MPOLIECCAMHU MOJTyYEeHNUS aHTUOMOTHKOB.

OcHOBHbBIE MapaMeTpbl KOHTPOJIS U YHpaBJICHUs OMOTEXHONOTMYecKMMHU mpoueccamu. OOmme TpeOOBaHHMS K METOJaM M CpeICTBaM KOHTPOJIS.
CoBpeMEHHOE COCTOSIHME METOJOB U CPEICTB aBTOMAaTHYECKOIO0 KOHTPOJS B OMOTexHOJOrMu. KOHTpONb cocTaBa TEXHOJIOTMYECKHX PacTBOPOB U
ra3oB. [loTeHnmoMerpuueckue MeTonbl KOHTpoJs 3HaueHuss pH u nonHoro cocrasa. JlaTuvku 3HadeHHs: pH M HMOHOCEIIEKTHBHBIE AJIEKTPOJBI.
["azouyBcTBUTENBHBIE 37eKTpoAbl. CTepuiinzyeMble JaTYUKH PAaCTBOPEHHBIX Tra3oB. KOHTPOIb KOHIIEHTpAlMU CyOCTpaTOB M OMOTEXHOJIOTMYECKUX
NPOAYKTOB (aHTHOMOTUKOB). TUTpuMeTprueckue Metoabl. Onrudeckue MeTobl. buoxummuueckue (hepMeHTaTUBHbIE) METObI KOHTPOJIS. DIEKTPO 1B
u OHOCEeHCOphl Ha OCHOBE HMMMOOWIM30BaHHBIX KIETOK. BpicokoaddekTuBHasE JKUAKOCTHas Xpomarorpadus TMpH peHieHuHu 3ajad
OMOTEXHOJIOTMYECKOTO MPOM3BOJCTBA AHTUOMOTHKOB. (OCHOBHBIE TEOPHHM AaBTOMATHYECKOTO perynupoBaHus. CTaTudyeckue W JAUHAMHYECKUE



XapaKTEePUCTUKH OMOTEXHOJOTrMYecKuXx 00bekToB. Kiaccugukanus 0OBEKTOB yNpaBiI€HHs B 3aBHUCUMOCTH OT JWHAMMUYECKUX XaAPaKTEPUCTHK.
KommnbroTepuszaims OMOTEXHOIOIMYECKOTO MPOU3BOICTBA JIEKAPCTBEHHBIX MpernaparoB aHTHOMOTHUKOB. Co3gaHne aBTOMATHU3MPOBAHHBIX PaOOUYMX
MecT. Pa3paboTka aBTOMAaTH3MPOBAHHBIX CUCTEM ymnpasieHHs. [lakeTel npukiaaaselx nporpamm. CTpyKTypa HMCCIE€JOBaHUH B OMOTEXHOJIOIMU
MHUKpPOOHOTO cuHTe3a. [IpuMeHeHHe KOMIBIOTEPHON TEXHUKM Ha pasHBbIX 3Tamax MPOU3BOJCTBA M TOIYYECHUS OMOTEXHOJIOTHYECKUX HPOIYKTOB.
ITpuHUMOBl W 3Tanmbl aHauW3a JAHHBIX W MaTEeMaTHYECKOro MOJEIUpPOBaHMsS OHMOTEXHOJIOTMYECKUX cucTeM. llimaHupoBaHue M ONTUMH3ALMA
MHOTO()aKTOPHBIX IKCIEPUMEHTOB. KuHeTtnueckne mojenu OuocuHTE3a M Omokaranusza. OpraHu3amnus aBTOMATU3WPOBAHHBIX OAHKOB JAaHHBIX II0
OMOTEXHOJIOIMYECKUM IIPOIieccaM U MPOAYKTaM.

MonynbHas eauauna 8. BUOTeXHOIOTHsI aHTHOMOTHUKOB M ITPOOJIEMBI SKOJIOTHH U OXPaHbl OKPYIKAIOIIEH CPe/ibl.

brotexHonorus kak HaykoeMkas («BBICOKas») TEXHOJIOTHS U €€ MPEUMYILECTBA B SKOJIOTMYECKOM acleKTe Nepes TpaJiulMOHHbIMU TEXHOJOTHSAMHU.
Hanpasienusi nanbHEHIIEr0 COBEPUICHCTBOBAHUSA OMOTEXHOJOTMYECKHX IPOLIECCOB MPUME HUTEIBHO K MPOOJeMaM OXpaHbl OKPY’KAIOMIEH CpEbl.
ManooTxonHble TEXHOJOTMU. MTOrM M NEepCHeKTHBBl UX BHEAPEHUS Ha OMOTEXHOJIOIMYECKMX IPOU3BOJACTBAX aHTHOMOTUKOB. OcobeHHOCTH
OMOTEXHOJIOTMYECKHX TMPOU3BOJICTB AHTHOMOTHKOB MPUMEHHUTEIBHO K HMX OTX0JaM. PeKOMOWHAHTHBIE NPOAYIEHTH aHTHOMOTHKOB W TPOOJIEMBI
00BbEKTUBHOM MHpOpManuu HaceneHus. OpraHusanys KOHTPOJIS 32 OXPaHOW OKpY’Karollel cpesibl B YCIOBUAX OMOTEXHOJOIMYECKOrO IMPOU3BOJICTBA
anTuOmoTHKoB. Kiaccudukamms orxomoB. COOTHOLIEHHE pa3iMYHBIX BHAOB OTXO0J0B. OUYHCTKA >KHUIKUX OTX0A0B. Cxema OYMCTKH. ADPOTEHKH.
AKTHUBHBII WJI U BXOJALIME B HETO MUKpoOpranusMbl. Co3naHne METOAAMH IT'€HETUYECKOW MHXKEHEPUHM LITAMMOB MUKPOOPTraHU3MOB-IECTPYKTOPOB C
MOBBIIIEHHONW CIIOCOOHOCTBIO K JIECTPYKLIMU BELIECTB, COJEPKALINXCA B )KUJIKUX 0TX0JaX. OCHOBHbIE XapaKTEPUCTUKU IITAMMOB AeCTPYKTOpoB. Mx
HEYCTOWYMBOCTb B IPUPOAHBIX yciaoBUAX. CoxpaHeHHe IITaMMOB Ha npeanpustusx. Hopmbl BHeceHHst OMOMacchl IITaMMOB IPH MMKOBBIX Harpyskax
Ha OYKMCTHBIC COOPY)KEHUS. Y HUUTOKEHUE WM YTHIIN3AIUS TBEPAbIX (MUIIETHAIBHBIX) OTX00B. bruomorndeckue, GU3NKO-XUMHUYECKHE, TEPMUIECKHE
METO/Abl 00E3BPEXKUBAHUA MULETUAIBHBIX OTXOJIOB. YTHJIU3ALMs MULEIUAIBHBIX OTXO/J0B B CTPOUTENIBHOW HPOMBIIIJIEHHOCTU. Vcronb3oBaHue
OTAENBHBIX (PAKIHMH MHULEIHATBHBIX OTXOJIOB B KadecTBe meHoracutenedl m np. Exmnas cucrema GLP, GCP u GMP mpu mpeakimHHYECKOM,
KJIMHUYECKOM HCHBITAHUM aHTHOMOTHMKOB M MX mpou3BojacTBe. OcobeHHOcTH TpeboBaHuii mpaBuil GMP k OHOTEXHOIOTMYECKOMY MPOU3BOJCTBY
aHTUOMOTHKOB. TpeOOBaHUSI K YCIOBHSIM XpaHEHHs CHIPbS Ui KOMIUIEKCHBIX THTaTeNnbHBIX cpen. Kapantun. [Ipasuna GMP npumenutensHo K
MIPOU3BOJICTBY [-TaKTaMHBIX aHTUOMOTHKOB. IIpuuMHBI MpoBeAeHUs BaIUAALMU NPU 3aMEHE IITAaMMOB-TIPOIYLIEHTOB M H3MEHEHHU COCTAaBOB
(epMeHTaLMOHHBIX Cpef.

Moy 2. YacTHast OMOTEXHOIOTHS

MonynbHas equauna 9. buorexHonorus 0eIKOBBIX IEKAPCTBEHHBIX BEIIECTB.

[TpouzBoacTBo GepMeHTHBIX mpenapaToB. DepMeHTHBIE MpernapaThl Kak OWOoKaTalu3aTopbl B (hapMalleBTHUECKOW MPOMBINUICHHOCTH. DEepMEHTHI
TpaHcopMaIiu -ITaKTaMHBIX aHTUOHMOTUKOB. DepMeHTHBIE MpenapaThl, UCIOJIb3yeMbIe B TEHETHUECKON HHKEHEPHH (PECTPUKTA3bI, TUTA3bL, JIP.).
Monynbras equauna 10. KynbTypsl pacTUTEIBHBIX KIIETOK H MOJTy9YeHHE Ha HX OCHOBE JICKAPCTBEHHBIX BEIIIECCTB.

Pa3paboTka METOOB KyJIbTHBHPOBAHHUS PACTUTEIBHBIX TKAaHEH M M30JMPOBAHHBIX KJIETOK KakK JOCTI)KCHHE OWOTEXHOJNOTHYECKOW HAyKH.
buoTexHonornyeckoe nNpou3BOACTBO U OTPAHUYECHHOCTh WJIM MaJlasi IOCTYITHOCTh Psiia BUAOB PACTUTEIBLHOIO ChIPh KaK MCTOYHHUKA JICKAPCTBEHHBIX
BenlecTB (aHTUOMOTUKOB). [lOHATHE TOTHUIIOTEHTHOCTH PACTUTENBHBIX KIETOK. KammycHele W CyCHeH3MOHHbIE KyIbTyphl. OCOOEHHOCTH pocTa



pacTUTENbHBIX KJIETOK B KyibTypax. Cpensl. duroropmonsl. [IpoGiemsl crepunbHOCTH. OCOOEHHOCTH METabONIM3Ma PacTUTENIBHBIX KIIETOK B
ycnoBusix in Vitro. buopeaktopsl. [lpuMeHeHHE pacTUTEIBHBIX KIETOK Ui TpaHCPOpMAIMK JICKAPCTBEHHBIX BemiecTB. VMmoOmmm3armst
pacTUTENBHBIX KJIETOK. MeToapl nMMoouau3anuu. [1po6ieMsl 3KCKpeLuu LelIeBOro NpoayKTa U3 UMMOOMIM30BaHHBIX KIETOK. MeTobl KOHTPOJIS U
uaeHTUGUKAIMHA (IUTOPU3UOJIOTHUECKUE, XMUMUYECKHe, OMOXMMHYECKHE, OMOJOTMUYecKHe) OMoMacchl M MPErnaparoB, MOJYYEHHBIX METOAOM
KJIETOYHOM OMoTexHooruu. JIekapcTBeHHbIe IpenapaThl (AHTUOMOTHUKOB), OJIyYaeMble U3 KyJIbTYp KIETOK PaCTEHUH.

MonynbHas equauna 11. AHTHOHMOTHKY Kak OMOTEXHOJIOTUYECKUE TIPOTYKTHI.

Mertozbl CKpUHUHIA POAYLEHTOB. buonornyeckas pojb aHTHOMOTUKOB KaK BTOPUYHBIX MeTa00auTOB. [IpoucxoxaeHrne aHTHOMOTUKOB U 3BOJIIOLIU S
ux (yHKIHA. BO3MOXHOCTh CKPHHUHTA HU3KOMOJIEKYJISIPHBIX OMOPETyJIATOPOB MpHU OTOOPE MO aHTHOMOTHYECKOH (PyHKIMH (MMMYHOJETIPECCAaHTOB,
MHTUOUTOPOB (DEPMEHTOB KMBOTHOI'O MPOMCXOXKIEHHUS U 1p.). [IpMumHBI MO31HEr0 HAKOMJIEHHWsS aHTUOMOTHKOB B (PEpPMEHTALMOHHOW cpezne Mo
CpPaBHEHHMIO C HAKOIUJICHHEM Ouomacchl. buocuHTe3 aHTHOMOTHKOB. MynbTH(EpMEHTHbIE KOMIUIEKCH. COOpKa YIJIEpOAHOTO CKeleTa MOJEKYI
aHTUOMOTHKOB, MPUHAUIEKAIUX K B-IakTaMaM, aMMHOIJIMKO3M1aM, TeTPaLMKINHAM, MakpoiauaaM. Poib peHnITykCycHOM KUCIOTHI TpU OMOCUHTE3€
neannuumHa. @akrop A u O6uocuHTe3 crpentomunHa. [IyT co3gaHusi BRICOKOAKTHBHBIX MPOIYIEHTOB aHTHOMOTHUKOB. MEXaHMU3MBI 3alllUTHI OT
COOCTBEHHBIX aHTUOMOTHKOB Y UX «CyNepHpoylieHTOBy. IlnecHeBble rpuObl — MpoyLeHThl aHTUOMOTUKOB. OCOOEHHOCTH CTPOEHUS KIETKH U IHKJIA
pa3BuTHs Tpu (QepMeHTAH. AKTHHOMHIIETHI — TPOIYIEHTHl aHTUOMOTHKOB. CTpoeHHE KIETKH. AHTHOMOTHKH, OOpazyeMble aKTHHOMHIICTaMHU.
bakrepun (3ybakTepuu) — HPOAYLEHTHl AHTUOMOTHKOB. CTpoeHHe KIEeTKH. AHTHUOMOTHKH, oOpaszyemble Oakrepusmu. [lomycuHTeTHuyeckue
aHTUOMOTHKU. BHOCHHTE3 W OpraHMYecKuii CHHTE3 B CO3/IaHUM HOBBIX AaHTUOMOTHKOB. MeEXaHU3MBl PE3HCTEHTHOCTH OAaKTepUil K aHTHOMOTHKAM.
XpoMOCOMHas U MJIa3MHUIHAs PE3UCTEHTHOCTb. TpaHcno3oHbl. LlenenanpasnenHas OuorpanchopMalyst 1 XuMHuecKkas TpaHchopmanus -1aKkTaMHbIX
cTpykryp. HoBbie mokosnenus medaiocnoprHOB, NEHULIMWLIMHOB, Y(Q(GEKTHBHBIE B OTHOUICHUH PE3HCTEHTHBIX MHKpPOOpraHu3MoB. KapOameHeMmsl.
MonoOakrambl. KomMOu HHpOBaHHBIE Ipenaparbl: AMOKCHKIAB, YHa3MH. MeXaHU3Mbl PE3UCTEHTHOCTH K aMMHOTJIMKO3MIHBIM aHTHUOMOTHKAM.
[lenenamnpasnenHas TpaHchopMallus aMUHOTJIMKO3UI0B. AMUKAILIMH KaK MMOJIyCUHTETUUECKUN aHaJIor MPUPOJHOro aHTHOMOTHKa OyTHpo3uHa. HoBble
MOJyCUHTETUYECKUE MAKpPOJIUAbl W a3ajuabl — AaHaJOr'M OHPUTPOMMIMHA, ASPQPEKTHBHbIE B OTHOIIEHWH BHYTPUKIETOYHO JIOKAJIM30BaHHbIX
B0o30ynuTenen nudexuii. [IpupoHbie HCTOYHUKN F€HOB PE3UCTEHTHOCTH K aHTUOMOTUKaM. OpraHu3almoOHHbIE MEPOIIPUATHS KaK ITyTh OTPAHUYECHUS
pacrpoCTpaHEeHHsT TE€HOB  aHTUOMOTHKOPE3UCTEHTHOCTU. [IpoTuBoOmyxojeBble  aHTHOMOTHKM. MexaHusMm  jaedcTBus. @DepMeHTaTHUBHAA
BHYTPUKJIETOUHAsl aKTUBAllMs HEKOTOPBIX IMPOTHBOOIYXOJEBbIX AHTHOMOTHKOB. MexaHU3Mbl PE3UCTEHTHOCTH OIyXOJIEBBIX KIETOK K
IIPOTUBOOIYXOJIEBBIM  Ipenaparam. P-170  rumkompoTreMH W IUIEMOTponHas  PE3UCTEHTHOCTh. Ilytm  mpeonosieHuss  MIeHOTPOITHOM
aHTUOMOTHKOpPE3UCTEHTHOCTU. VIMMyHOCYypeccopbl — MHIMOUTOPBI CUTHAIBHONW TPAaHCAYKUHMH. MHOKECTBEHHOCTh MEXaHHU3MOB, 00€CTIEUYNBAIOLINX
pacrio3HaBaHMe KJIETKOM BHEIIHUX BO3ACHCTBUI M KacKaJ OTBETHBIX peakiuil Ha HuX. Llukiiocnopun A — HHTMOUTOP HMMYHHOTO OTBETa Ha YpOBHE
KanpuuiiHepyuHa. [lpuMeHnenue B TpaHciuiaHtosornd. HoBble MMMyHOCYyNpeccopbsl MPHUPOAHOTO MHpoucxoxiaeHus (panamunuH, FK 506 u np.).
[lepcneKTHBBI IPUMEHEHHUS B TPAHCIJIAHTOJIOTUH, ITPU JICYCHUH ayTOUMMYHHBIX M OHKOJIOTHYECKUX 3a00JI€BaHUH.

AHHOTAIIUS PABOYEH NPOTPAMMBI JIJUCHUIIJIMHBI « BUOTEXHOJOT WA MOJYYEHUS BEJTKOBBIX 1 BATAMMUHHBIX
INPEITAPATOB»



ConeprxaHue TUCIUILIAHBI

Mopyns 1. O0mias 6MOTEeXHOIOTUS

MonynbHas eauauna 1. BBenenue B OMOTEXHOIOTHIO OSIKOBBIX M BATAMHHHBIX IIPENapaToB.

Beenenue. buorexHosnorus kak Hayka U cdepa npousBozacTBa. Kparkas ucropus pa3BuTHs OMOTEXHONOTMU. buoTtexHonorus U QpyHaaMeHTalbHbIE
JUCHMILIMHBL. buorexHonorus u meaunuHa. [lonydeHne OMOTEXHOIOIMYECKUMU METOAAMH JIEKAPCTBEHHBIX (OEJIKOBBIX M BUTAMUHHBIX) IIPENApaTOB.
brooObekThl Kak CpeCTBO MPOU3BOCTBA JIEKAPCTBEHHBIX, (OENKOBBIX M BUTAMMHHBIX) npenapaTto. Kinaccudukamus 61000beKTOB. MakpooObEKThI
KUBOTHOTO TPOUCXOXKJEHHs. YenoBek Kak TOHOp. YenoBek Kak OOBEKT MMMYHH3AIMA M JOHOP. MIIEKONHTAIOLINE, MTUIBI, PENTHINH, PbHIOBI,
HAaceKoMble, NayKkooOpa3Hble, MOpcKue Oecrio3BoHOYHbIE. KylbTyphl TKaHel yenoBeKa U APYrux MileKOnUTaroumx. OCHOBHBIE TPYIIIBI OIYYaeMbIX
OMOJIOTUYECKH aKTUBHBIX BEHIECTB (OETKM, BUTAMUHBI). BUOOOBEKTHI PaCTUTEIHHOIO MPOUCXOXKACHUA. JIMKOpacTylye, MIaHTallHOHHbIE PACTEHHS.
Bopnopocnu. KynsTypbl pacTuTenbHbIX TKaHeH. OCHOBHBIE IPYMIIbI TOJIy4aeMbIX OMOJOTMUECKH aKTUBHBIX BellecTB (OeIKu, BATAaMUHBI). BHOOOBEKTHI
— MHUKPOOpPraHu3Mbl. DYKapuoThl (mpocrteiiue, rpudbl, apoxoku). lIpokapuoTel (akTHHOMMIETHI, 3yOakTepun). Bupycsl. OCHOBHBIE TI'pYIIIbI
MOJIy4yaeMbIX OHOJOrMYECKH aKTUBHBIX BellecTB (Oenku, BUTaMUHBI). BHOOOBEKTBI — MaKpOMOJIEKYJbI C (EpPMEHTAaTHUBHOM aKTHUBHOCTBIO.
[TpomblTIeHHBIE OMOKATATN3aTOPHl HA OCHOBE WHAMBHUIYAIbHBIX (DEPMEHTOB M MYJIbTU(EPMEHTHBIX KOMIUIEKCOB. BHOKOHBEpCHS MpH MOTyYSHHU
TOPMOHOB, BATAMUHOB U IPYT'MX OMOJIOTUYECKN aKTUBHBIX BEIIECTB.

MonynbHas eqununa 2. ['eHeTuueckrne OCHOBbI COBEPILIEHCTBOBaHMS OMOO0BEKTOB — IPOAYLIEHTOB OEIKOBBIX U BUTAMUHHBIX IIPENapaToB.

Ilytn m MeTozpl, UCIONb3yeMble IIPU MOJIyYeHUH OoJiee MPOIYKTHUBHBIX OMOOOBEKTOB M OMOOOBEKTOB C JAPYIMMM KauyeCTBAMH, MOBBIAIOLIIMMU
BO3MO>XHOCTh MX MCIIOJIb30BaHMS B IPOMBIIIJIEHHOM MPOU3BOACTBE (YCTOMUMBOCTh K MH(MEKIMSIM, POCT Ha MEHee AePUUUTHBIX cpenax, Oojbliee
COOTBETCTBUE TPEOOBaHMSM IPOMBIIUIEHHONW T'MIMEHbl M T.A.). TpaaulMOHHBIE METOABI celeKuuu. Bapuanuonusie psaasl. OTOOp CHOHTaHHBIX
MyTauuid. Mytarene3 u cenekuusa. Puznueckue W XUMHUYECKHE MYTareHbl, MexaHu3Mm ux naedctBus. Knaccubpukaumsa wmyrtanuil. IlpoGiemsl
TEHETUYECKOM CTaOWIBHOCTH MYTAaHTOB IO MpHU3HAKy O0Opa3oBaHUS II€IEBOr0 OMOTEXHOJOTHMYECKOro MpoAyKTa (OelKOBble W BUTAMUHHBIE
npenapatsl). Kierounas vH)XeHepHsl W HCIIOJIB30BAHME €€ METOJOB B CO3JaHMM MHUKPOOPTraHU3MOB U KJIETOK PACTEHUH — HOBBIX IMPOIYLIEHTOB
OMOJIOTMYECKH aKTMBHBIX (JIEKAPCTBEHHBIX) BEIIECTB — OENKOBBIX M BUTAMUHHBIX NpernaparoB. IIpoTormacTupoBaHue M CIUSHHE MPOTOIIIACTOB
MUKpPOOPTaHU3MOB U pacTeHud. BO3MOKHOCTh MEXBUIOBOIO U MEXPOJOBOrO CIUSHUSA. [ MOpuIbl, Mody4yaeMble MOCIE CIHSHUS MPOTOIIACTOB U
pereHepanyu kjaeTok. CiaMsHHE MPOTOIUIACTOB U MOJIyY€HUE HOBBIX TMOPHIIHBIX MOJIEKYJ B KauecTBe LieNeBbIX NpoayKToB. IIpoTomnactupoBanue u
aKTUBALUs «MOJIYAIIUX T€HOB». BO3MOXKHOCTH MOJNy4EHHsS] HOBBIX OHMOJOTMYECKM AaKTUBHBIX BEIIECTB — OEIKOB M BUTAaMHUHOB. | eHeTHueckas
WH)KEHEpUsl U CO3[aHHMEe C IMOMOUIbI0 €€ METOOB MPOJYLIEHTOB HOBBIX OENKOBBIX M BUTAMUHHBIX IpenapaToB. OCHOBHbIE MPUHIUIBI TEXHOJIOTHH
pexomOunantHoM JIHK. BHexpomMocoMmHbBIE T€HETHYECKHE 3JIEMEHThl — IUIa3MHAbl MU UX (QYHKIMH y MHUKPOOPTaHHU3MOB, HCIOJb3YEMBIX B
O6uoTexHoioruyeckux mnpoueccax. OCHOBHbIE (PU3UKO-XMMHUYECKHE XapaKTEepUCTHKH IIa3MHI. B3ammopeilicTBue mia3Muja ¢ TeHOM Xo3suHa. Poisb
wiasmMuaHod U ¢arosoit JIHK B reHernyeckoM KOHCTPYMPOBAaHUHM IPOJYLIEHTOB OEJIKOBBIX M BUTAaMHUHHBIX IpenapaToB. TpaHCHNO30HBI U HX
UCIIOJIb30BaHUE B KOHCTPYMPOBAaHWH TPOIYIEHTOB. HampaBneHHblii myTarene3 (in Vitr0) m ero 3HaueHHWE NMPH KOHCTPYHUPOBAHWUHU MPOIYLEHTOB
OENKOBBIX U BUTAMHUHHBIX NpenapaToB. [IoHATHE BEKTOPOB B F€HETUUYECKOW MHKEHEpUU. BekTopHble MOJIEKYJIbl HA OCHOBE IJIa3MUIHON U (haroBoi
JHK. Xumunyeckuii cunre3 ¢gparmentoB JJHK. Metoap! cekBeHupoBaHus. XUMUYECKUN cHHTe3 reHa. dDepMeHThI, NCIOJIb3yeMble B M€HETHYECKOM



nmwkenepun. Pecrpukrasel. Kiaccudukanus u cnennduanocts. POpMHUPOBaHUE «IHIKUX KOHIOB». Pectpukrassl E. coli R1 u pacmosnaBaemas €io
IIOCJIEZI0BATEIBHOCTh HYKJICOTHI0B. JIurassl u MexaHusMm ux aeictBud. IlocinenoBarenbHOCTh olepalvii IPU BKIIOUYEHUHM UY>KEPOJHOIO I'eéHa B
BEKTOPHYIO MoJeKyy. IlepeHOC BekTOopa C 4y>XepOIHBIM I'€HOM B MMKpOOHY0 KieTKy. KomnereHTHble kieTku. ['eHeTHueckue mapkepbl. MeToibl
UACHTUDUKAIMHA U H30JMH KIIoHOB ¢ pekoMmOuHanTHoU JIHK. ITpobnemsl skcripeccun 4yKepOIHBIX T€HOB B MUKPOOpraHu3Max. I eHbl JKHBOTHOM
KJIETKH: 3K30HbI, MHTPOHBI. OOecreyeHrne BO3MOXXKHOCTU 3KCIIPECCHU T€HOB MIIEKOIMTAIOLIMX B MUKpOOHON Kierke. OOpaTHas TpaHCKPHIITAa3a.
CriocoOsI TipeoiosieHns 0aphepoB Ha IMyTH AKCIPECCUU UYKEPOTHBIX reHoB. CTabuimu3aius 4y>KepOJHBIX OCNIKOB (IIENIEBBIX MPOIYKTOB) B KIIETKE.
I'eneTnueckue MeToAbl, 00ECIIEUNBAIOILNE BbIIECICHUE YYKEPOIHBIX OEIKOB U cpely. MUKPOOPraHU3Mbl Pa3HbIX CUCTEMATUYECKUX I'PYMI (IPOXKKH,
sy0aKTepuy, aKTHHOMULIETBI U Jp.) KaK X035€Ba MPH IKCIPECCUN Uy>KEPOAHBIX reHoB. Crernuduyeckre npooieMbl TeHETUYECKOH MH)KEHEPUH TpH
CO3JIJaHMM HOBBIX IPOIYLEHTOB OEJIKOBBIX BELIECTB, MEPBUYHBIX METAa0OJUTOB (BUTAMMHOB) KaK IIEJEBBIX OHMOTEXHOJIOTMYECKHUX IPOIYKTOB.
I'enomuka. [lonHOE CeKBEHHMpOBaHME TeHOMA. 3HAYEHHUE MEXKIYHApPOJHOTO MpOeKkTa «['@HOM 4YeloBeKa» B MEIUKO-OHMOJIOTHYECKOM aCIeKTe.
BeisiBnenne hause keeping reHoB iVi y maToreHHbIX MHKpPOOpPraHu3moB. [TOMCK HOBBIX IyTeil CO3/aHMsI HOBBIX JIGKAPCTBEHHBIX IPEHapaToB.
[Tporeomuka. CoOBEpUICHCTBOBAHHE METONOB JBYXMEPHOTO JIIEKTpodope3a M «BH3yaIM3alUs»» MPOTEOMa B KaXKIbld JaHHBIA MOMEHT.
KonnyecrBenHnas nmporeomuka. Ee 3nHauenue i neneit papmanuu.

MonynbHas equauna 3. IMMoOuIn30BaHHbIE OMOOOBEKTHI B YCIOBUIX ITPOU3BOJICTBA OEIKOBBIX M BATAMUHHBIX [IPENApaTOB.

WuxeHepHass SH3UMOJIOTHSI M MOBBIMIEHUE I(PPEKTUBHOCTH OMOOOBEKTOB (MHIUBUAYaAIbHBIX (EPMEHTOB, (DEPMEHTHBIX KOMIUIEKCOB M KJIETOK
IIPOJYLIEHTOB) B YCJIOBUAX IPOU3BOJACTBA. MIMMOOMIN30BaHHbIE (HA HEPACTBOPUMBIX HOCHUTENSAX) OMOOOBEKTHI U UX MHOTOKPATHOE MCIIOJb30BaHUE.
Pecypcocbepekenne. DKOJIOTHYECKHE IMPEUMYILECTBa. DKOHOMHUYECKas Iieraecoo0pa3HocTh. lloBbllIeHHE KauecTBa MHpPENnapaToB JIEKAPCTBEHHBIX
BEUIECTB (rapaHTusl BbICOKOM CTENEHU OUMCTKH, OTCYTCTBMSI NMHUPOTEHHBIX, aNIEPreHHbIX npumeceil). HepacTBoprMble HOCUTENIN OpraHUYECKON U
HEOpraHu4ecKko mnpuponasl. MukpocTpykTypa Hocutene. MMmmoOmnu3zauus 3a cueT oOpa3oBaHUS KOBAJEHTHBIX CBA3EH Mexay (epMEeHTOM Hu
HocuteneMm. IlpenBaputenbHas akTUBaLUMsS HOCUTENST OpPOMHUCTBIM IIMaHOM. MexaHu3M akTuBauuu. KoBajeHTHbIE CBSI3W C  [TOMOLIBIO
OU(YHKIIMOHAIBHBIX peareHTOB MEX/y MOJIeKyJaMH (pepMeHTa, CBA3aHHOTO ¢ HocuTeleM. BiusHue nmmoOmin3anun pepMeHToB Ha UX CyOCTpaTHBIN
CHEKTP M KHHETHYEeCKHe XapakTepucTUKH. [loBbllieHne crabuibHOCTH. PacmiupeHue 30HbI ONTHUMalbHOM TemmepaTyphl. [IpuduHBI yKa3aHHBIX
ABNCHUNA. AncopOuns GepMEHTOB HAa MHEPTHBIX HOCUTENSAX U MOHOOOMEHHUKaX. IIpuuMHbBI YaCTUYHBIX OTPaHUYEHUH HMCIIOIB30BaHMS 3TOI0 METO/a
numMmoOuu3anuu. UmmoOunu3anus GepMeHTOB MMyTeM BKIIIOUEHUS B CTPYKTYpY rens. OpraHnyeckue U HeopraHM4eckue reiar. Merobl BKIIOUEHUS B
aJIbTMHATHBIA M TOJMAKPWIAMUAHBIA renb. [IpudunHBI YaCTUYHBIX OTpaHMYEHHMH HCHOJIB30BAHUS METOAA NPH BBICOKOMOJEKYJSPHBIX CyOCTpaTax.
MukpokancyaiupoBaHue (pepMeHTOB Kak OJIMH U3 cOcO00B UX UMMOOMIN3auu. Pa3Mepsl U coctaB 000J104KM MUKpOKANcyi. bruokarann3 B TOHKOM
OpraHu4ecKoM cHHTe3e. lcnonab3oBaHHEe HMMOOWIN30BAaHHBIX (EPMEHTOB MPHU MPOU3BOACTBE OCJIKOBBIX W BHUTAaMUHHBIX IpENapaToB.
NmMoOunm3anus 1enbiX KJIeTOK MUKPOOPTaHU3MOB U pacTeHUid. MoHOGEepMEeHTHbIE OMOKaTalIn3aToOpbl HA OCHOBE LIETBIX KJIETOK. BHyTpHKIeToUHast
perenepanust kopepmeHToB. [Ipobiembl nuddy3uu cydctpata B KIETKy M BbIXOJa MPOAYKTa peakiuu. IIoBbIIeHHE MPOHUIIAEMOCTH O0OJIOUKU Y
MMMOOUIN30BaHHBIX KJIeTOK. [loNHBI CcUHTE3 1LeneBoro MpoayKTa HMMOOMIM30BAaHHBIMU KJIETKaMH HpoayleHToB. lcmnomb3oBanue s
MMMOOHMIIM3aIlMK KJIETOK B Hambosiee MpOAyKTHUBHON (aze pocToBoro nukia. OcoOEHHOCTH (DU3MOJIOTUM KIIETOK, HAXOASIIUXCSA B SUEHKax TIelis.
[lepcrieKTHBBI UCIIOJIB30BAHUS «IUTFOC»-BapUAHTOB MPOYLIEHTOB MOCTE MPOTOIIIaCTUPOBAHUS U pereHepanuu munenusa. Co3anue 6MOKaTaaIn3aTopoB



BTOPOTO MTOKOJICHUSI HA OCHOBE OJTHOBPEMEHHON MMMOOUIIU3AIMH TTPOIYIIEHTOB U (hepMEHTOB TpaHCchOpMaIuu MpoaykTa onocuHTe3a. OObeuHEHN e
B OJTHOM OHMOpeaKkTope mporecca OMOCHHTE3a U peakiy Tpanchopmanuu. « OTKPBITBIE CUCTEMBI IS YCIIOKHEHH». BHOpeakTophl pa3HbIX THIIOB.
MonynbHas equauia 4. BHyTpukieTouHas peryisius MeTadoau3Ma U yrpaBiieHue OMOCHHTE30M OEJIKOBBIX U BUTAMUHHBIX Iperaparos.

MexaHu3Mbl BHYTPUKJIETOUHOW PETYISIUM M OMOCHHTE3 OCJKOBBIX M BUTAMHHHBIX MPENApaToB KaK IIENEBBIX OMOTEXHOJIOTMYECKHX IMPOAYKTOB.
WNupyxkus u penpeccus cuntesa pepmenToB. CoctaB onepoHa. MexaHU3Mbl PeryJialuy JEHCTBUS T€HOB U UX HUCIIOJIb30BAHUS B OMOTEXHOJIOTUY €CKUX
nporeccax. Marubupoanue pepMeHTOB OMOCHMHTE3a IO MPHUHUUIY OOpaTHOW CBs3U (PeTpOMHTHOMpoBaHME). MeXaHU3M pPEeTPOMHTHOMPOBAHMUSL.
Annoctepudeckue GepMeHTHI. 3HaYEHHE 3TOr0 MEXaHNW3Ma B PETYJISIUU KU3HEACSITEIbHOCTH KIETKU U IyTH IMPEOJ0JICHNUs OrpaHUYeHU OMOCUHTE3a
[IEJIEBBIX MPOAYKTOB Yy cCymneprnponyueHToB. Co3gaHHe MYyTaHTOB C HapylIEHHEM aJJIOCTEPUYECKOTO IEHTpa Yy KIIOYEBBIX (EPMEHTOB
OuocuHTeTHUECKUX MyTed. OnTuMuzaius noadopa cpes (Cpeabl ¢ YMEHbIIEHHBIM COIEP)KaHHEM KOHEUYHBIX MPOAYKTOB OMOCHHTETHYECKHUX MyTeH).
AMUHOKHCIIOTHBIH KOHTPOJIb METa00oIM3Ma U QYHKUIMHU TyaHO3uHTeTpadocdara. Agantanust K MEHSIIOMIMMCS YCIOBUAM CPeIbl U MEXaHU3M CTPOTOTO
(«<STRINGENT»)  koutpossi.  Mexanu3m  oOpasoBanust  ryaHosuHTeTpadochara  (ryaHosuH-5'-mudocdar-3'-nudocdara).  BruusHue
ryanosunreTpadochara Ha DKCIPECCHIO DPa3IMYHBIX IeHOB. I103MTUBHBIA W HeraTuBHbIM KoHTpoab. Rel A" u Rel A" mrammel. Bumosas
CHEHU(PUIHOCTh CTPYKTYPBI TyaHO3UH(OC]ATHBIX peryasTopoB. BUOCHHTE3 pa3InyYHBIX 1IE€JEBBIX OMOTEXHOIOTUYECKUX MPOIYKTOB U POJIb CUCTEMBI
perymsinun Metabonm3Ma, oOyciioBieHHOW TyaHoszuHTeTrpadocdarom. KaraGonuthas pernpeccus. «lmroko3Hbil 3hdekT» u mogaBieHHE CHHTE3a
karabonuyeckux QepmeHnToB. TpansutHas penpeccusi. Mckmouenne wuHaykropa. KaraGomutHoe wuHrubupoBaHue. MexaHU3M KaTaOOJIUTHOM
penpeccun. Luximyeckuii 3',5'-anenozuamonodocdar (HAM®D). Anenunaruukiaza. buonorndeckue spdpextst TAM®D. MyTaHThI, yCTOWYUBBIE K
KaTaOOJMUTHOW PENpeccHy, UX HCIOJIb30BaHNE B OMOTEXHOJOTWHU. Perymsius yCcBOeHHs a30TcoAep)Kalux coenrHeHuid. KiroueBble coeMHEHUS B
OMOCHHTE3€ a30TCO/ICPKAINX coeAnHeHui. DepMeHTHl CHHTE3a TiIyTamara U riryraMuHa. [loHsITHe KyMyJIsSTHBHOTO PETPOMHTUONpPOBaHUs. MyTaHThI
C M3MEHEHHOW peryisiiueld a30THOTO MeTaboyM3Ma M BO3MOXKHOCTH HMHTEHCH(UKAIUU OHOCHMHTE3a psijia MEePBHUYHBIX META0OJUTOB M HEKOTOPBIX
¢dbepMeHTOB. BHYTPUKIETOUHBIH TPAaHCIOPT W CEKpelusi OMOTEXHOJOTHYECKUX TPOAYKTOB y MHKpPOOpraHu3MoB. CTpyKTypa ¥ BHAOBas
crneun(pUIHOCTb 000JI04KU. POIb KII€TOUHOM CTEHKH, BHEIIHEH U BHyTpeHHel MeMOpaHbl. buocunTtes nonmumepos 06010uku. Jintnyeckue GpepmMeHTHI.
MemOpaHHBIE CHCTEMBI TPAHCIIOPTa MOHOB W HU3KOMOJICKYISIpHBIX MeTabonmuToB. Kimaccudukamust cucreMm TpaHcropra. Perymnsmust nx QyHKIHA.
brotexHonornyeckre acnekThl MHTEHCH(UKALMK TPaHCIOPTAa HU3KOMOJIEKYJIAPHBIX BEIIECTB B KJIETKY M OCBOOOXKIEHHS M3 KIETKH. MeXaHU3MbI
CEKpEIMN BBICOKOMOJIEKYJISIPHBIX OMOTEXHOJOTHUECKUX MpOoayKToB. DocdopHbIii 00MEH W sHeproodecriedeHrne. BHOTEXHOIOTHYECKHE ACTIEKTHI
cekperp. «CymeprnpoayleHTh» W MEXaHW3Mbl 3alUThl KIETKH OT 00pa3yeMoro e MNpoJAyKTa B CIydae ero TOKcH4HOCTH (Suicide).
Kommaprmenrtanust. MynbtudepmenTHbie KoMITIeKchl. OOpaTnMas MHAKTHBALUS M pEaKTHBAIMS BO BpeMsi BhIOpoca B cpemy. HemponumaemocTs
KJIETOYHON MeMOpaHbI MPOAYyLEHTa [uisi 9Kk30reHHoro suicide. [IpupoaHas HEUyBCTBUTEIBHOCTD MPOAYIIEHTA K OOJIBIIOMY KOJHMYECTBY 00pa3yeMoro
UM IIeJIEBOTO0 OMOTEXHOJOTHYECKOTO MPOIYKTa 3a CYET OTCYTCTBUS BHYTPHKJIETOYHBIX MumieHed. OOpa3oBaHWE IIETEBOrO MPOAYKTA Ha TO3IHEH
CTaJuM pOCTa MPOIYLEHTAa C OCJIa0JIEHUeM YyBCTBUTEIBHOCTH KIJIETOK K LieleBOMY MponaykTy. CoxpaHeHHE CBOWCTB MPOMBIIUIEHHBIX IITaMMOB
MHUKPOOPTaHU3MOB TPOIYIIEHTOB OETKOBBIX W BUTAMUHHBIX MperaparoB. [IpoOiemMpl CTa0MIM3aluy MPOMBIIUICHHBIX IITAMMOB IPOIYIIEHTOB
OENKOBBIX M BUTAMHHHBIX npernapatoB. [IpuuuHbl HecTaOMIBHOCTH cynepnpoayleHToB. CriocoObl moaaepaHus aKTUBHOCTH. MeXayHapoJIHbIe U
HaIMOHAJFHBIE KOJUICKIIMU KYJIBTYp MHKPOOPTaHM3MOB WM WX 3HAU€HHWE IS Pa3BUTHS OHOTEXHOJOTMH. BaHKM MaHHBIX O MHUKPOOpPTraHWU3MaX,
PaACTUTENBHBIX U KHUBOTHBIX KJIETKaX M OT/AEIbHBIX IITAMMAaX MUKPOOPTaHU3MOB.



MonynbHas eauHuna 5. BUOTEXHOIOIrMUECKUE CUCTEMBI TPOU3BOACTBA OEIKOBBIX U BUTAMUHHBIX ITPENIApaTOB.

VYcnoBus, HEOOXOMUMBIE Ui PaOOThI OMOOOBEKTOB B OMOTEXHOJOTHYECKMX CHCTEMaxX IPOM3BOJCTBA OEIKOBBIX M BHUTAMHUHHBIX IPENapaToB.
OCHOBHBIE «BapHAHTBI» OMOTEXHOIOTUH OEIKOBBIX U BUTAMUHHBIX IIpenapaToB. buorexHosornueckuii mpouecc Kak 6a30Bblif 3Tarn, o0ecrneuynBaroIui
CBIPbE AJIS IOJIy4eHUs OENKOBBIX M BUTAMHUHHBIX IPENaparoB. BHOTEXHOJOTMYECKUI NPOLECC KAaK NMPOMEKYTOUHBIM WIIM 3aKIIOYMTEIbHBIA 3Tal
IIPOM3BOJICTBA OEJIKOBBIX M BUTAMHUHHBIX NpernapaTtoB. buoTexHonoruueckuil mpouecc, oO0ecrneunBarOUIMi BCe CTaJUM CO3/IaHUS JIEKapCTBEHHBIX
npenapatoB OeIKoB M BUTaMUHOB. OOIIME OCHOBBI 3K30T€HHOM PETyNSIUH HPOAYKTHBHOCTH MaKpo- M MHKpoOoOBeKkTOB. JKm3HeobOecrmeueHue
MaKpOOpPraHu3MOB (’KMBOTHBIX M BBICUIMX PAacTE€HHUiIl) KaKk MCTOYHHMKA OHomacchl (pa3iauuHbIX TKaHel). JKu3HeoOecneueHre MHKPOOPraHM3MOB Kak
UCTOYHMKA OmMoMacchl. 3ammra OT KOHTaMuHanmu. [IpenoTBpaieHue BbIOpOca B OKPYKAIOMIYIO cpedy. TeXHOreHHas 3KOJOTHYEecKas HUIa JUis
CYLIECTBOBaHHS MUKPOOOBEKTOB B MOHOKYJIbTYpe. JKn3HeoOecnieueHre KyabTyp KJIETOK BBICIIMX PACTCHUH U KUBOTHBIX. 3aIlUTa OT KOHTAMHHALUH.
Ayxcusbl. LlutokuHuHbL. WHIYKTOpPHI MHUTOTHYECKOro IHkKia. [IpoOiembl JH30T€HHMM W OHKOT€HOB INPU KYJIBTUBUPOBAHHMH OHOOOBEKTOB.
Obecrnieuennie > hekTuBHON pabOThl OMOOOBEKTOB, HCMOJIB3YEMbIX KaK IPOMBIILICHHbIe OuokaTanu3aTopbl. [logbop peakuuoOHHBIX CcMeceil.
Wmxenepusie pemenus. CoueTanue yCiaoBUH IS MOJAEPKaHUs ku3HeoOecieueHnss OM00ObeKTa 1 MaKCUMAaJIbHOTO CHHTE3a LIEJIEBOT0 MPOAYKTa IPU
HauboJiee CII0KHOM BapuaHTe OMOTEXHOJIOTNYECKOro npouecca. HanpasineHHas peryssius cocTaBa IUTAaTEIbHOM cpesibl U BO3JIEHCTBUS (PU3NUECKUX
¢daxTopoB B nporiecce GpepmenTanuu. [IpeamecTBeHHUKH [EIEBOTO MPOAYKTA H BPeMsI UX BHECEHHS B CPEYy.

MonynbHas eaununa 6. Craraemble OMOTEXHOIOTMYECKOT0 Ipoliecca MPOU3BOACTBA OEIKOBBIX U BUTAMUHHBIX IIPENIapaToB.

Hepapxuueckas cTpyKTypa OMOTEXHOJIOTMYECKOTO MTPOU3BOICTBA OEIKOBBIX U BUTAMHHHBIX IIpenaparoB. [lepBas cTyneHb MOCTPOEHUS: MOACUCTEMBI
Tuna OMOOOBEKT — OMOpEaKkTOphl, OMOMacca — Cemnaparopbl, 3KCTPAKTOpPbl M T.M. BTopas cTynmeHb nocTpoeHus: OObEIMHEHHE IMOICHCTEM B
(YHKIMOHATBHO €IWHYI0 Lenb (y4acToK, IeX). TeXHOJNOTHYeCKHEe OCHOBBI CO3MaHUs OJOYHO-MOIYJIBHBIX THIOBBIX peHIeHui. Tperhsi CTyleHb
IIOCTPOCHMSI: T1OCJIEA0BATEIbHOCTh OJIOKOB W MOJyJed (QyHKIMOHAIBHBIX Y4YacTKOB. OTBITHO-IPOMBIIIJIEHHAs YCTAHOBKA, MpEaIpUsTHE
3aKOHYEHHOTO IIMKJIa, OCHOBHBIE M BCIIOMOraTelbHble (OOIIEHH)KEHEpHbIE) MoacucTeMbl. (CXeMa IMOCIeOBATEIbHO pEeAIN3yEeMbIX CTaaui
IPEBpallleHUs] MCXOJHOTO ChIpbsl B JIEKAPCTBEHHOE cpelncTBO. OnTuMu3anus OHMO00BEKTa, MPOILECCOB M amlaparoB KakK €IUHOro LEeJNOoro B
OMOTEXHOJIOTMUECKOM MPOU3BOJCTBE OEIKOBBIX M BUTAMMHHBIX IpernapaToB. [loAroToBuTenbHbIE ONEpanuy MpU HCHOJIb30BAaHUU B MPOU3BOJICTBE
01000BEKTOB MUKPOYPOBHS. MHOT03TalTHOCTh MOATOTOBKHU MOCEBHOTr0 Marepuaia. MHokysTopsl. KuHeTnueckne KpuBble pocTa MUKPOOPTaHU3MOB B
3aKpBIThIX cucTeMax. CBs3b CKOPOCTH M3MEHEHUS KOJIMYECTBA MUKPOOPTaHM3MOB B SKCIIOHEHIIMAJIBHOW (a3e pocTa C KOHIEHTpAlUell KJIETOK B
cucreMe. KOMIUIEKCHBIE M CHHTETHYECKHE NUTAaTeNbHble cpelapl. MXx KoMroHeHTsl. KoOHIEHTpaunus OTAEIBHOrO pPacxolyeMOro KOMIIOHEHTa
MUTATENIbHON CPeJbl U CKOPOCTh Pa3MHOXKEHUSI OMOOOBEKTa B TEXHOT€HHOM HuIle. YpaBHeHHe MoHO. MeToapl cTepuiin3aluy MUTATEIbHBIX CPE.
Kpurepuii [eitnnopdepa-Xomppu. Coxpanenne 6M0IOrH4ecKoil MOJTHOLUEHHOCTH cpea MpHu ux crepuiauzanuu. Crepunnzanus (epMeHTAHOHHOTO
o0opynoBanus. «CrnaOble TOUYKM» BHYTPH CTEpMIIM3YeMbIX eMKocTeil. IIpoGimembl repmerusanuu oOOpynoBaHUS U KOMMYyHHKanui. OducTka |
CTePHJIM3AIUS TEXHOJIOTMYecKoro Bo3ayxa. Cxema MOJIrOTOBKHM IOTOKAa BO3AyXa, MojaBaeMoro B ¢epmeHTarop. IlpenBaputenpHas OYHMCTKA.
Crepunusyromas punstpanus. [lpenen pasmepa npomyckaeMbix yacTll. DddextuBHOCTh paboThl punbTpoB. Kosdduument npockoka. Kpurepuu
noxoopa QepmeHTepa IMpH pealn3alud KOHKpeTHbIX wuenei. Kraccudukanms OHOCHMHTE3a IO TEXHOJIOIMYeCKMM mapamerpaM. [lpuHiums
OpraHM3ali MaTepUalbHBIX TOTOKOB: MEPUOAMYECKUN, IMOIYHNEPUOANYECKUN, OTHEMHO-AOJIMBHON, HempepblBHBIA. [nyOuHHas QepmeHTaus.
MaccooomeHn. IloBepxHocTHas ¢epmeHTanusi. TpeboBaHus K (hepMEHTAIMOHHOMY IMPOLIECCY B 3aBHCUMOCTH OT (DM3HOJIOTHYECKOTO 3HAYEHUS



IIEJIEBBIX MPOAYKTOB ISl MPOAYIIEHTa — MEPBUYHBIC META0OJUTHI (BUTAMHUHBI), BEHICOKOMOJIEKYJISIpHBIC BemecTBa (Oenku). buomacca kak 1eneBoi
npoaykT. TpebGoBanuss K (EpMEHTAMOHHOMY IIPOLECCY MPH HCHOJIb30BAHUM PEKOMOMHAHTHBIX INTAMMOB, OOPa3yIOLIMX YY>KEPOAHbIC ISt
O0M000BbEKTa IesIeBble MPOAYKTHL. BblaeneHue, KOHLEHTPUPOBAHME W OYUCTKA OMOTEXHOJIOTMYECKUX MpoaykToB. Crneuuduyeckue ocoOEHHOCTH
nepBbix cranuil. CenqumenTanust Ouomacchl. YpaBHeHUE CKopocTH ocaxnaeHus. Koarymsatel. ®nokynsutel. Llentpudyruposanue. Boinenenue u3
KyJIbTYpaJIbHOM JKUJKOCTH KJIETOK BBICIIMX PACT€HUH, MUKpOOpraHm3MoB. OTAeleHHE LEJEBbIX HPOAYKTOB, IPEBpAILEHHBIX B TBEpAYyIO (a3y.
CenapupoBanue smynbcuil. @unbrpoBanue. [lpeaBaputensHas 00paboTKa KyJIbTYpadbHOM KHJIKOCTH JJsi Oojiee IOJIHOTO pasiesieHus ¢as.
Kucnornas xoarymsauus. TeruoBas koaryisius. BHeceHue 371eKTpoiauToB. MeTonbl M3BJICYEHUS BHYTPHUKIETOYHBIX INPOAYKTOB. Paspymenue
KJIETOYHON CTEHKH OHMOOOBEKTOB M JKCTpAarupoBaHUE IIeNEeBBIX NpoaykToB. CopOunoHHas W HOHOOOMEeHHass Xpomatorpadus. AdduHHas
xpomarorpagusi (IpUMEHUTENBHO K BbIIENEHHIO (QepMeHTOB). MemOpanHas TexHosorus. Kiaccuduxauus MeTogoB MEMOPaHHOrO pa3feseHHs.
OOUIHOCTh METOJIOB OYHMCTKU MPOAYKTOB OMOCHMHTE3a W OPraHMYEeCKOTO CHHTE3a Ha KOHEYHBIX CTaIUsAX WX MOJydeHHs (M3 KOHIEeHTparoB). Cylika.
Crannaptuzanus 0€JIKOBBIX M BUTAMUHHBIX IIPENapaToB, MOIy4aeMbIX METOIaMi OMoTeXHOIoruu. dacoBka.

MonynbHas equauna 7. KoHTpois U ynpaBieHne OMOTEXHOJIOTHIECKUMU MPOLIECCAMU TIOTYYCHHUsI OCTTKOBBIX U BUTAMHHHBIX IPETIapaToB.

OcHOBHbBIE MapaMeTpbl KOHTPOJIS U YIpaBJICHUs OHMOTEXHONOrMYeckuMHu mpoueccamu. OOmme TpeOGoBaHHMS K METOJaM U CpeICTBaM KOHTPOJIS.
CoBpeMEHHOE COCTOSTHHE METOJOB M CPEICTB aBTOMATUYECKOTO KOHTPOJSA B OMOTEXHOJOTHMH. KOHTpOJIb cocTaBa TEXHOJIOTMYECKHX PACTBOPOB U
razoB. IloTeHuumomerpuyeckue wmeroabl KoHTpoiss pH u wuonHOro cocrasa. Jlatumku 3HaueHuss pH ©  HMOHOCENEKTUBHBIE 3JIEKTPOJBI.
["a3ouyBCcTBUTENBHBIE TEKTPOIbl. CTEpUIM3yeMble JaTYMKH PACTBOPEHHBIX ra3oB. KOHTPOJIb KOHIIEHTpAaUMU CyOCTPAaTOB M OHOTEXHOJOTHYECKUX
IPOAYKTOB (OETKOBBIX U BUTAMMHHBIX IIpenapaToB). Tutpumerpudeckue Metoabsl. Ontuueckue Metoibl. buoxummudeckue (GpepMeHTaTUBHbBIE) METO /b
KOHTPOJISl. DIEKTPOAbI U OMOCEHCOPHl HA OCHOBE MMMOOMJIM30BAaHHBIX KJIETOK. BBICOKOA(h(EKTUBHAS KUAKOCTHAs XpoMaTorpadus MpH pemeHun
3ajjay  OMOTEXHOJOTHYECKOro IPOU3BOJCTBA OENKOBBIX M BUTAMUHHBIX IpenapaToB. OCHOBHbIE TEOPUM ABTOMATHUYECKOTO PpEryJMpOBaHMUS.
Cratnueckiue W JMHAMHYECKHE XapaKTEPUCTHKU OWOTEXHOIOTWYeCKHX 00BekToB. Kiaccudukamusi 0OBEKTOB YIpaBIeHHS B 3aBUCHMOCTH OT
JUHAMUYECKUX XapakTepucTUK. KommbroTepuzanuss OMOTEXHOJIOTMYECKOIO IPOM3BOJACTBA JIEKAPCTBEHHBIX IPENaparoB OEIKOB M BUTAMUHOB.
Co3maHne aBTOMaTU3UPOBAHHBIX pabounx MecT. Pa3paboTka aBTOMAaTH3MPOBAHHBIX CUCTEM yrpaBieHus. [lakeTsl mpukimaaaeix nporpamM. CTpyKTypa
UCCIIeIOBaHUM B OMOTEXHOJIOTMHM MUKpPOOHOro cuHTe3a. [IprMeHeHHe KOMIBIOTEPHON TEXHUMKHM Ha pPa3HbIX 3Tamax MPOU3BOACTBA M IOJYYEHHUs
OMOTEXHOJOTMYECKUX TPOIYKTOB. [IpMHIMIIBI M STambl aHaIM3a AAHHBIX M MaTeMaTHYECKOTO MOJICIIMPOBAHUS OMOTEXHOJIOTHYECKUX CHCTEM.
[InanupoBaHre W ONTUMH3AIMSI MHOTO(PAKTOPHBIX OHKCHepuMeHTOB. Kunermueckue wmozenu OuocuHTe3a M Ouokaranusa. OpraHuzanus
aBTOMATH3MPOBAHHBIX OAHKOB JJAHHBIX IO OMOTEXHOJIOTHYECKUM IPOIECCaM M MPOYKTaM.

MonynbHas eauHuna 8. buotexHoaorust 6eNKOBBIX U BUTAMUHHBIX MPENapaToB U MPOoOJIeMbl 3KOJIOTHH U OXPaHbl OKPY KaroIiel cpe/ibl.
BrotexHonorus kak HayKoeMKas («BBICOKAasD») TEXHOJIOTHS U €€ MPEUMYIIECTBA B SKOJIOTUYECKOM acCIeKTe Mepel] TPAIUIIMOHHBIMUA TEXHOJOTHSIMHU.
HanpaBnenust ganpHeHIero CoBEpIICHCTBOBAHUSA OMOTEXHOJOTHUYECKUX IPOLECCOB MPUMEHHUTEIBHO K MpoOJieMaM OXpaHbl OKPY)KAIOLIEH cpesibl.
MasooTxo/iHbIe TEXHOIOTHU. VITOTH M IEPCIeKTHBBl X BHEAPEHHUS Ha OMOTEXHOJIOTUYECKHUX MMPOU3BOJICTBAX OEIKOBBIX M BUTAMUHHBIX TPENapaToB.
OcobeHHOCTH OHOTEXHOJOTMYECKUX IPOU3BOJACTB OEIKOBBIX M BHTAMUHHBIX IPENapaToB NPUMEHHUTENBHO K HX OTXoJaM. PexomMOWHaHTHBIE
MPOJYLIEHTHl OEJNKOBBIX M BUTAMUHHBIX MpenaparoB M mpobiembl 0OBEKTHBHON HH(OpMaluu HaceneHus. OpraHuzanus KOHTPOJSL 3a OXpaHOU
OKpY’Kalolled cpefbl B YCIOBUSAX OHOTEXHOJOTHUECKOTO IPOM3BOJACTBA OENKOBBIX M BUTAMUHHBIX IpernaparoB. Kiaccudpukaius OTXO0JIOB.



COOTHOIIIEHHE PA3JIMYHBIX BHUIOB OTXO0M0B. OUHCTKa XUAKUX OTXOJM0B. (Cxema OYUCTKU. ADPOTEHKH. AKTHUBHBIM WJI W BXOISIIME B HETO
MUKpoopranu3mbel. Co3maHue METOJAaMH T€HETHYECKOH WHKCHEPUHU IITAMMOB MHUKPOOPTaHU3MOB-JIECTPYKTOPOB C TOBBINICHHONW CIIOCOOHOCTBIO K
JNCCTPYKIIUHU BEIECTB, COACPIKAIIMXCS B KUIKUX 0TX0AaX. OCHOBHBIC XapaKTEPUCTHKHU IITAMMOB JIECTPYKTOPOB. MIX HEYCTOMYMBOCTh B MPUPOIHBIX
ycinoBusix. CoxpaHeHHE MITAMMOB Ha MpeanpusTusx. HopMbl BHeCEHUS OMOMACCHI IITAMMOB TPU MMHUKOBBIX HArpy3Kax Ha OYHUCTHBIC COOPYKCHHSI.
YHUYTOKCHHE WIH yTHIU3AlUs TBEPAbIX (MHIICTHAIBHBIX) OTXO0B. bronornueckue, GU3NKO-XMMHUSCKHUE, TEPMUICCKHE METOJIbI 00C3BPSIKUBAHHMS
MUIEIHATBHBIX OTXOJOB. YTHUIM3allUs MUIEIHATBHBIX OTXOJIOB B CTPOUTEIBHON MPOMBINUIEHHOCTH. VCMoNb30BaHMWE OTIENBHBIX (PpaKIIHii
MUIIEJIMAIBLHBIX OTXO0JIOB B KauecTBe meHoracutened u np. Equnas cucrema GLP, GCP u GMP npu npeaxkamHu4ecKoM, KIMHUYECKOM HCIBITAHUH
OCITKOBBIX M BHTaMHUHHBIX TpEMapaToB W HMX NpousBoicTBe. OcobeHHOCTH TpeOoBanmii mpaBuwil GMP k OHOTEXHOIOTHYECKOMY MPOU3BOCTBY
OCJIKOBBIX M BUTAMUHHBIX MpenaparoB. TpeOOBaHUSA K YCIOBHIM XPaHEHUS CHIPbs JUIS KOMIUICKCHBIX NUTATeNIbHBIX cpei. Kapantun. [1paBuna GMP
MPUMEHHUTEIHFHO K TPOU3BOACTBY OCIKOBBIX M BUTAMHHHBIX NpemnapaToB. [IpuduHBI MpoBeIeHUs BalUAAlMU MIPH 3aMEHE ITaMMOB-TIPOAYIIEHTOB H
HM3MEHEHHUH COCTABOB (DEPMEHTALIMOHHBIX CPE]I.

Monyinb 2. YacTHas GHOTEXHOIOTHS

MonynpHas equauna 9. BHOTEXHOIOTHSI OETKOBBIX JICKAPCTBEHHBIX BEIIECTB.

brotexHonorus OenKoBbIX JIEKAPCTBEHHBIX BEIIECTB. PeKOMOMHAHTHBIE OENIKM, MPUHAJUICKALNE K Pa3IMYHbIM I'pynnaM (U3H0IOrHYeCKH aKTUBHBIX
BeulectB. Mucynun. Mcrounuku mnonyuyeHus. BugoBas cnenuduuHoctb. MMMyHoreHHele mnpumecH. llepcnekTuBbl MMIUIAHTALUU  KIIETOK,
IPOAYLHMPYIOIUX HHCYIUH. PekoMOMHaHTHBIN HHCYIMH YenoBeka. KoHcTpynpoBanue miasmua. Beibop mramma Mukpoopranusma. Beibop nuaepHoit
[IOCJIE0BATEIBHOCTH aMUHOKHUCIIOT. OTHIEINIEHUE JIMAEPHBIX MTOCaeA0BaTeIbHOCTEH. MeToAbl BbIIEIEHHS U OUUCTKH NOIynpoaykToB. COopka 1eneil.
KoHTposnb 3a mpaBuiIbHBIM 00pa3oBaHMEM JIUCYJIbGUAHBIX CBA3ed. DEepMEHTATUBHBIA TMAPOIU3 NPOUHCYIMHA. AJBTEPHATUBHBINA MyTh HOJIYYEHUS
PEKOMOMHAHTHOTO WHCYJIMHA; CUHTe3 A- M B-miemeil B pasHbIX KyJbTypaX MHKpPOOHBIX KieTok. IIpoGiiemMa ocBOOOXIEHUS PEKOMOMHAHTHOTO
MHCYJIMHA OT 3HJOTOKCHHOB MHKPOOPIaHMU3MOB IPOAYLIEHTOB. BHOTEXHOIOrHUECKOe MPOU3BOJCTBO PEKOMOMHAHTHOIO MHCYJIMHA. DKOHOMUYECKHE
acrniekTel. Co3naHue pPEeKOMOMHAHTHBIX OENKOB «BTOPOrO IOKOJIEHUS» Ha npumepe uHcyiauHa. Wurtepdeponsl. Knaccudbuxanus. o-, B-, y-
Wntepdeponsl. MHTepdepoHbl NpH BUPYCHBIX M OHKOJIOTMYECKMX 3abosieBaHMsX. Bupocnenmpuunocts uHTEpPepoHOB. OrpaHuueHHbIC
BO3MOXXHOCTH TOJY4YEeHHsI O- U y-uHTepdepoHOB u3 yelkouutoB U T-numponutos. Jlumdobnacronnnsii uareppepoH. Meronpl nomydenus [3-
uHTephepoHa TMpH KyJIbTUBHpOBaHMM (GuOpobracToB. MuaykTopsl uHTepdepoHoB. Mx mnpupona. Mexanusm HHAyKUuU. I[IpomblnuieHHOE
MIPOM3BOJICTBO MHTEPPEPOHOB HA OCHOBE MPHUPOAHBIX HCTOYHUKOB. CHHTE3 pa3HbIX KJIACCOB HHTEppEpoHa YeJIOBEKa B TIE€HETHYECKH
CKOHCTPYMPOBAHHBIX KJIETKaX MHUKPOOPIaHU3MOB. DKCIIpECCHsl T€HOB, BCTPOEHHBIX B IIa3Muay. Bapuauumum B KOH(GOpPMALUU CHHTE3UPYEMBIX B
KJIETKaX MUKpPOOPTaHU3MOB MOJIEKYJ MHTEPPEPOHOB 3a CUET HEYNOPSIOUEHHOTO 3aMbIKaHUs NUCYIb(UIHBIX cBs3eil. [IpobiemMbl cTanmapTU3aIUU.
ITpon3BoCTBO PEKOMOMHAHTHBIX 00pa3loB HMHTephEpOHa W MOJUTHUKA Pa3HBIX (UPM Ha MEXAyHApOIHOM pbiHKE. MHTepreiikuHbl. MexaHu3m
OMOJI0rM4YecKor aKTUBHOCTHU. [lepCreKTUBbI MPaKTUYECKOro MPUMEHEHNA. MUKPOOHOIOTHYEeCKU CUHTE3 UHTEpJIeHKHHOB. [loayueHne nmpoayleHTos
METOJaMU T'€HETHYECKON HHXeHepuH. [lepcreKTHBBl OMOTEXHOJOIHUECKOro MPOM3BOACTBA. ['OpMOH pocTa uenoBeka. MexaHu3M OMOJOTHYECKON
aKTUBHOCTH M TEPCHEKTUBBI MPUMEHEHHs] B MEAULIMHCKON IpakTHke. Mukpobuonoruueckuit cunte3. KonctpyupoBanue npoayuenTos. Ilentunnsie
¢dakTopsl pocta U ux penentopsl. Crnenuduueckoe crumyiaupoBanue cuHtesa JJHK u npomudepannu. ®@aktop pocta HEpBOB. DnuaepMalbHBIN



daktop pocta. Tpanchopmupytomme ¢akropsl pocta (a- u P-TDP). Unacynmnomomobusie ¢akropsl pocta (MDP-1, UDP-1I). benkossie
TpaHcMeMOpaHHbIEe perenTopsl GakTopoB pocta. Kackaa BHYTPUKIETOYHBIX MPOLIECCOB OT MOBEPXHOCTH KIIETKH K sipy. TepaneBTuyeckoe 3HaYCHHUE
NenTUAHBIX QakTopoB pocTa. [IpombliieHHOE MPOU3BOACTBO (pakTOpoB pocTa. Mcnonb3oBanue texHosoruu pexkomOunantHou JIHK mis co3manus
OPOAYLHPYIOIUX HUX OM000beKTOB. IIpom3BoAcTBO (epMeHTHBIX mpemnaparoB. DepMeHTHI, HCIOIb3yeMble KaK JICKApCTBEHHBIE CPEICTBA.
[Iporeonutuueckue GpepMeHTh. AMUIOIUTHYECKHE, JUNOIUTHYecKue hepmeHThl. L-acnaparunasa. [IpoGiembl cTaHAapTH3AUH 1EJIEBBIX TPOTYKTOB.
depMeHTHBIE MTpenapaThl Kak OMOKATAIU3aTOPhI B (hapMaleBTHUECKONW MPOMBIIUIEHHOCTH. DepMeHTh! TpaHchopMaliy B-1aKTaMHBIX aHTUOHMOTHKOB.
depMeHTHBIE ITpenapaThl, UCIOJIb3yeMble B TEHETUUECKONU MHKEHEPUH (PECTPUKTA3BI, JIUTA3bI, 1p.).

Monynbnas eauauna 10. BuorexHonorust BATAMUHOB U KOEPMEHTOB.

buonoruueckas ponb BUTaMHHOB. TpaaulIMOHHBIE METOABI IMOJY4YEeHUS (BBIACIEHUS W3 MPUPOJIHBIX HMCTOUYHUKOB, XUMHYECKHH CHHTE3).
MuKpoOHOIIOTHYECKUN CHUHTE3 BHUTAMHHOB W KOHCTPYMPOBAHHE IITAMMOB-TIPOJYLEHTOB METOJAMH T€HETHUYECKOW HHKeHepuu. Burtammu B:
(pubodnaBun). OcHOBHBIE MpOAaylEeHTH. CxeMa OMOCHMHTE3a W MyTH MHTEHCHU(UKAIUU TIporecca. MUKPOOPTaHU3Mbl MPOKAPHUOTHI — MPOYLIEHTHI
ButamMuHa Bz (mponmoHOBOKHKCHbIE OakTepuu u 1p.). Cxema OmocuHTe3a. Perymsiums OmocuHTe’a. MUKpOOHOIOTHYECKUN CHHTE3 MAaHTOTEHOBOU
kucnoThl (BuTamuHa PP). buorexnomornyeckoe mpousBoJICTBO acKOPOMHOBOM KUCIOTHI (BuTamuHa C). MUKpOOPraHu3MbI-MIPOAYLEHTHI. Paznudnbie
cXeMbl OMOCHHTE3a B POMBIIIJICHHBIX YCIOBHUIX. XUMUYECKUN CHHTE3 aCKOPOMHOBOW KUCIIOTHI U CTaAus OMOKOHBEPCHH B IPOU3BOJICTBE BUTAMUHA
C. Oprocrepun u Butamunsbl rpynmnsl D. [lpoagyuenTs u cxema 6mocunTesa sprocrepura. Cpenbl U myTd MHTeHcUukaryu 6nocuntesa. [lonydenue
ButamuHa D u3 sprocrepuna. Kaporunounsl, ux kinaccudukanus. Cxema ouocuntesa. Cpeapl 1jis MUKPOOPTaHU3MOB-TIPOIYLIEHTOB U PETyJISILIMS
o6uocunTe3a. CTUMYIATOPBI KapoTuHOOOpa3oBanus. f-Kaporun. Obpa3zoBanue u3 f-kaptuHa BuTamMuHa A. YOouxunons! (kopepmentsl Q). McTtounuk
nonyyenus. HTeHcHpuKanus OMocuHTe3a.

Monynbnas equanina 11. KynbTypbl pacTUTENBHBIX KJIETOK U MOJy4YeHHE Ha UX OCHOBE OEJIKOBBIX M BATAMUHHBIX MTPETapaToB.

Pa3paboTka METOOB KyJbTUBMPOBAHHUS pPACTUTEIbHBIX TKAHEW M M30JIMPOBAHHBIX KJIETOK KakK JOCTH)KEHHE OWOTEXHOJOTMYECKOW HayKH.
buorexHonornueckoe Nporu3BOICTBO U OTPAHUYEHHOCTh MJIM Majlasi JOCTYITHOCTb Psiia BUAOB PACTUTENIBHOIO ChIPbsl KAK UCTOYHUKA JIEKApCTBEHHBIX
BeulecTB (0€NKOB U BUTAaMUHOB). [TOHSTHE TOTUIIOTEHTHOCTH PAacTUTENbHBIX KIeTOK. KayycHble u cycrneH3uOHHbIE KylbTypbl. OCOOEHHOCTH pocTa
pacTUTENBHBIX KJIETOK B KyJbTypax. Cpensl. duroropmonsl. IIpoGiemsl crepunbHOCTH. OCOOEHHOCTH MeTaboJIM3Ma pacTUTENIBHBIX KJIETOK B
ycnoBusix in Vitro. buopeaktopsl. [lpuMeHeHHe pacTUTENBHBIX KICTOK Ui TpaHCHOpPMAIMH JIEKAPCTBCHHBIX BellecTB. MMMmoOmWIHM3anus
pacTUTENBHBIX KJIETOK. MeTo bl nMMoOuIn3auu. [1poGieMsl S3KCKpeLnH 1eIeBOro MpoAyKTa U3 HMMOOMIN30BaHHBIX KJIETOK. MeTo bl KOHTPOJIS U
uneHTuukanuu  (MUTOU3NOIOTUUECKHE, XUMHUYECKHEe, OMOXMMHUYECKHE, OHOJOoTHYecKre) OWOMacchl W TpPEenaparoB, MOJYYEHHBIX METOJIOM
KJIETOYHOM OMoTexHomoruu. JIekapcTBeHHbIe OETKOBBIE M BUTAMMHHBIE ITPENapaThl, MOIyd4aeMble U3 KYJIbTYpP KJIETOK PACTCHUH.

AHHOTAIIUSI PABOYEM TPOT'PAMMBI JUCHUILINHBI (ITATOBUOXUMMUSA (XUMUYECKAS TATOJOI U KJIIETKH)»
Conepxanue TUCIHUTITAHBI

Mopyns 1. [Tatonornueckas Ouoxumusi. Benenne B nucuurmuivHy. [laTomorun yriieBogHoro ooOMeHa



Iens, 3amaun, MeTOBI MaTOJIOTHUECKON Onoxumuu. [laronornyeckas Onoxumus caxapHoro aquadera. Mexanusm aeictBust uacyiauHa. Cn 1 tumna. Cn
2 tuma. Hapymenus yriaeBogHoro ooOMeHa npu caxapHom nuabere. Hapymenus numuaHoro oOMeHa mpu caxapHoM auadere. Hapymenus 6e1KoBoro
oOMeHa mpu caxapHoMm auabere. [Ipyrue maToiaoruu yrieBoaHoro oomena. Hapymienus Merabonu3Ma TI0KO3bl: HAPYIICHUS TIIHKOJIN3a, HAPYIICHHS
neHTo30(dochaTHOro MUKIIA, HAPYIICHUS IMyTH YPOHOBBIX KUCJIOT, HAPYIICHUS TIIIOKOHEeoreHe3a. Hapymienus merabonn3ma ranakTos3sl. Hapyuienus
MeTtabonmm3ma Qpykro3sl. Hapyrmienus merabonm3ma TIIMKOTEHA: TIMKOTEHO3BI, arjMKOTeHO3bl. HapymieHus MeMOpaHHOTO TPaHCIOPTa TEKCO3.
Hapymennst Mmerabonu3mMa yrieBo/-0eTKOBBIX KOMIUIEKCOB: HapYIIEHUS METa00IM3Ma TNIMKOMIPOTEU OB, HAPYIICHHS] METa00IM3Ma IPOTEOTIMKAHOB.

Mopayns 2. [Tatonoruu aMnuaHOTO OOMEHa

XapakTepucTuKa U MEeTa00JIM3M JIUNoNpoTen10B. Hapymenus tparncnopra aunonporeuao. Jucnunuaemun. Hapyienus oOMeHa JIMMUI0B B TKAHSIX:
HapylIeHHE IMpollecca OKHUCIEHUs KHUPHBIX KHUCIOT, HapylIeHHWE Mpolecca pachaia JUNuAoB (Unuao3sl). JKupoBoe NEpepoKICHHE IEYSHH.
OO0pazoBaHue )KEITIHBIX KAMHCH.

Monyib 3. [latosnoruu 6en1KkoBoro oomMeHa

[Ipoteonus u ero Hapymenus. HacnencTBeHHbIE HAPYLICHUs TPAHCIOPTa aMHHOKUCIOT. HapymeHust oOmux myTell IpeBpalieHrss aMHHOKHUCIIOT.
Hapymenus nukia MmoueBuHOOOpazoBanus. HapymeHus oOMeHa ciaoxHbIX 0enkoB. Hapymienus oOMeHa reMnpoTen1oB: mophupun, MopUpHHYPUH,
reMOrJIOOMHONATHH, HapylleHHs Merabonm3Ma OwnupyOuHa. HapymieHus oOMeHa HYKJIEONPOTEHIOB: HapylIeHHs OOMEHa ITypUHOBBIX U
MUPUMHUAMHOBBIX HYKJICOTH/IOB.

Monyns 4. buoxuMudeckre 1 MaTOXMMUYECKHE MEXaHU3Mbl TEMOKOArYJISILMY U pUOpHUHOIN3a
buoxumnueckne mexaHu3Mbl remocrtasza. llaToxumuueckue MeXaHHW3Mbl HapylIEHHWH TeMocTa3a: TPOMOOIUTOINATUHU, KOaryjaonaTuu, AeQUIUT
(U3HONIOrMYECKUX aHTUKOATrYJISTHTOB, HapyLIeH!s! pUOPHUHOIN3a, IBC-CUHIPOM.

Mopyns 5. [Tatonoruun perynsnuu

Hapymenust ¢yHKuMM runoTtagamMo-TUIO(QU3apHOH CHUCTEMbI: HAaTONOTUs ajeHorunodusa, marojorus Heilporunoduza. Hapymenus ¢yHkumun
Ha/IMOYEYHUKOB: MATOJIOTUSI KOPbI HAJIOYEYHUKOB, MATOJIOTUS MO3IOBOI0 BellecTBA HaAno4eyHUKoB. [latoOnoxumus ocreonoposa. [laTobnoxumust
MOJIOBBIX keN€3. [[aTOOMOXMMUS U TOBUTHOM JKENIe3bl.

AHHOTAIIUSI PABOYEH ITPOT'PAMMBI U CHUATIIMHBI «KJIETOYHAS MHXKEHEPU S »



ConeprxaHue TUCIUILIAHBI

Monyns 1. BBenenue B kiieTounyro nHxeHepuro. Llenu, 3amaun, 00bEKTHI KJICTOUHON MHKCHEPHH.

O6opynoBaHue, MUTATEIBHBIC CPEbl, OCHOBHBIC METO/ABI KyJIbTUBUPOBAaHUS. VICTOpHUS M MPOOIEMBI Pa3BUTHS KYJIbTHUBHPOBAHHS KUBOTHBIX KIIETOK,
CTAHOBJICHUS U Pa3BUTHsI KJIETOYHBIX TEXHOJOTHH. McTouHMKY U TUIBI KIIeTOK. TeXHUKa BeJeHHs KJIETOYHBIX KYJIbTYp. BEIOOp muTaTeNnbHbIX Cpel U
CyOCTpaToB JJisi KYJIbTHBHUPOBAHUS KUBOTHBIX KIETOK. KiIeTOYHbIE JIMHUU: OTpaHMYEHHBIC U MOCTOSHHBIC. VICTOUHUKU KIIETOK: TIEPBUYHBIC KIICTKH.
CTBOJIOBBIE KJIETKH W UCTOYHHMKHU MX BBIJICICHUS. THUIMBI KyJIbTUBALMOHHBIX CUCTEM JUIsl IEPUOJUYECKUX U MPOTOYHBIX KYJIbTYp KieToK. KietouHsie
TEXHOJIOTUU W TKaHeBasg WHxeHepus. [IpuHIMIBI 1 OCHOBHBIE MOAXO0JbI. MaTepualbl, IPUMEHEHHBIE JUIsl U3TOTOBJICHHUS KIIETOYHBIX MAaTPUKCOB.
MeTo bl KOHCTPYHPOBAHUS [IBY-,TPEXMEPHBIX MATPUKCOB U3 PA3JIMYHBIX TUIIOB OMOMATEpUaIOB C MPUMEHEHHEM TE€XHUKU HCIApEHUs] paCTBOPUTEIS,
KOHTAaKTHOTO TIPECCOBAHMS, SKCTPY3UU. METOIbI MOTYUYEHHUS MOPUCTHIX MATPUKCOB.

Monyib 2. KynbTUBUPOBaHUE )KUBOTHBIX KJIETOK.

Hcropusi KyJIbTUBHPOBAHUS KMBOTHBIX KJICTOK. BBeJeHHE KIETOK B KyJIbTypY, HX MPOHCXOXKICHHE. XapaKTEPUCTUKA KICTOK, KyJIbTUBHPYEMBIX IN
vitro. IlurtarenbHble cpelbl W YCIOBUS KyilbTHBHpOBaHHsA. CHCTEMbI KyJIbTHBHUPOBaHUsS KieToK. KyibTypa kierok uenoBeka. KynbruBupoBaHue
KJIETOK M TKaHel Oecrno3dBoHOYHbIX. KynbTuBHpoBaHue opraHoB. IIpuHuunsl paboTsl B KJIETOYHOH Ja00paTOpUM M OCHOBHBIE NpaBHJIA ACEHTHUKH.
Ob6opynoBanue, HEOOXoaUMOE IUIsl pabOTHI C KIETOYHBIMH KyibTypamu. CHCTEMBI M YCIIOBHS, HEOOXOAWMBIC JJISi POCTa KJIETOYHBIX KYJIBTYD.
KynbTuBupoBaHue KIETOK U TkaHed Oecno3BoHOYHBIX. KylbTUBUpOBaHME KiIE€TOK uenoBeka. OpraHHass KyibTypa. lloTeHumman KiIeTO4HBIX
TEXHOJIOTMH JJI JICYEHUS CEPIEUYHO-COCYIUCTON CUCTEMBI, PEKOHCTPYKIIMA TKAaHEH ITOPAKEHHBIX BHYTPEHHHUX OPraHOB, TBEPAOW U MATKUX TKaHEW;
CYCTaBOB, MbIIIEYHON TkaHM [IpuHIUNIBI pabOTHl B KJIETOYHOMN J1aOOpPaTOpUM U OCHOBHBIE INpaBuia acenTHkH. OOOpyaoBaHHE, HEOOXOIUMOE IS
paboThl ¢ KJIETOYHBIMU KyJIbTypamu. CHCTEMBI M YCIOBHs, HEOOXOAMMBIE I POCTa KJIETOYHBIX KynbTyp. KynbTUBHpOBaHHE KIIETOK M TKaHeu
6ecro3BoHOUHBIX. KynbTHBUpOBaHME KJIETOK uenoBeka. OpranHas KyjibTypa.

Monyne 3. 'ubpuausanust >KUBOTHBIX KJIETOK. McTopus MmeTona.

Merox co3ganusi xumep. MexaHu3M CIUsSHUS KIETOK. MOHOKJIOHaNbHBIE aHTuTena. l[lolydeHre MOHOKJIOHANbHBIX aHTHUTeNl. [IpuMeHeHue
MOHOKJIOHAJIbHBIX aHTHTeN. KionupoBaHue kuBOTHBIX. McTopus Bormpoca. ['mGpuauzanus KUBOTHBIX KIeToK. [ mOpuaomuas texuuka. Kmonuposanue
MJIEKOMTUTAOIMMX. MeToabl TpaHCcIutaHTaruu saep. [lepcrnexTuBsl ucnonb3oBanus metona. CtBosioBble KieTku. Mcropusi Bompoca. [lepcnekTuBs
MCIOJIb30BaHUs CTBOJIOBBIX KIJIETOK B OMONIOTMM W MeAuluHe. [IpuHIMMIBI MPOBEAEHUSI KIETOYHOW Tepamuu C MPUMEHEHUEM CTBOJIOBBIX KIIETOK.
Otuueckue nmpoodsieMsl. [Iporiece mepegaun HOBBIX TEXHOJIOTHI B KIIMHUYECKYIO MPAKTHUKY .

Mopyns 4. TpancriaHTaus SMOPUOHOB. DKCTPAKOPIIOPATBHOE OTUIOJOTBOPEHHE.
Peakuuss opranuzma Ha MMIUIAHTALUMIO MAaTE€pUAIOB M MPOLIECCHl B3aUMOAECHCTBUSA ¢ HHUMU. Pa3bl BOCHAIUTEIBHO-PENAPATUBHOM PEaKUUU HU
o6pa303aHI/Ie KariCcyJj BOKPYI' UMILJIAHTATOB. KieTrounsle 1 MeKKIIETOUHEIC OJIECMCHTEI, YYaCTBYIOIIHEC B TKaHEBOH PpCaKkIuun. OcobenHocTH PCaKun Ha



WHOPOJHOE TEJI0 W 00pa30oBaHWE TUTaHTCKHX KJeToK. Kampmmdukamnus uMmruiantatoB. PakTopsl, BIUSIONIME HA KadblU(DUKAIIMIO OHOMATEPHAIIOB,
MEXaHHU3MBI KalbIIU(pUKAIUA. BO3MOXKHBIE ITyTH HHTHONPOBAHUS TIEPBUYHBIX CTATUN KaTbIIH(PUKAIIUIH.

Mopnyns 5. KpruokoHcepBanys ;KMBOTHBIX KJIETOYHBIX KYJIBTYD.
Kpuonporekropsl. [IpuHIMnbl pa3MopaxxuBaHus KIETOUHBIX KyIbTyp. OCHOBHBIE IPUHIIUIIBI KPHOOHOIOTUI

AHHOTAIIUS PABOYEM ITPOT'PAMMBI JIAUCHUILIAHBI « PU3UYECKAS KYJIbTYPA JJI JUIL C OTPAHUUEHUSAMHA
AKUBHEJEATEJABHOCTHU U 31I0POBbS»

ConeprxkaHue TUCIHUILIAHBI

Monyns 1. OcHOBHBIE 030POBUTEbHBIE IBUTATEIbHbBIE CUCTEMBI (PU3MUECKON KYJIBTYPBHI.

Ha mnpakthueckux 3aHATUAX IPENyCMaTpPUBACTCA pa3BUTHE IIO3HABATEIBHONM TBOPYECKOW AKTUBHOCTH, HAIIPaBICHHOM HAa CAMOCTOSTEIBHOE H
IIOCTOSIHHOE HCIIOJIb30BaHUE CPEACTB (PU3MUECKON KYJIbTYPhI U CIOpTa B LENAX (hU3MYECKOIO COBEPLICHCTBOBAHUSA, (DOPMUPOBAHMS )KU3HEHHBIX U
npoEeCCHOHATPHO 3HAYMMBIX TCUXO(DU3NYECKHX KadecTB M CBOWCTB JIMYHOCTH, (OPMHPOBAHHUEM YCTOWYMBOIO MOTHUBAIIHOHHO-IIEHHOCTHOTO
OTHOILICHMS K (PU3KYJIBTYPHO-CIIOPTUBHOM AEATEILHOCTH, (OPMUPOBAHUEM YMEHUN U HABBIKOB JJIs1 00€CIIeYEeHUs! aKTUBHOI'O OTbIXA, IPOPHIAKTUKI
00ImuX 1 MpodecCHOHATBHBIX 3a00JI€BaHNH, TPABMAaTU3Ma, BPEIHBIX IIPUBBIYCK.

Mopyns 2. JleueOnas ¢puznueckas KyiabTypa.

JlaHHBIN pa3zmen cBsi3aH C oOecleuyeHHEeM HEOOXOAMMOM JBHUTaTENbHON AaKTUBHOCTH, JOCTIDKEHHEM U TOJACpKAHHEM ONTHUMAlbHOTO YPOBHSA
¢u3nueckoil U (QYHKIMOHAILHONW MOATOTOBJIIEHHOCTH B MEpUOJ OOyuYeHHUs CTYyAEHTa, MPUOOPETEHHEM OIbITa COBEPLICHCTBOBAHMS U KOPPEKLUU
WHIUBUAYATBHOTO (PU3MUYECKOTO Pa3BUTHS, (PYHKIIMOHAIBHBIX U JBUTATEIbHBIX BOBMOXKHOCTEH; C OCBOCHHEM KHU3HEHHO HEOOXOIUMBIX HABBIKOB.

Monyinb 3. KOHTpOJIBHBIN.
JlaHHBIN pa3jen cBsa3aH ¢ OLIEHKON MOP(})ODYHKIIMOHATIEHOTO COCTOSIHUS 3aHUMAIOIINXCSI, OIEHKOW YPOBHSI YMEHUM 1 3HAHUH 0 TUCITUTUIMHE.

AHHOTAIIUS PABOYEH TPOT'PAMMBI JIUCHOUTIJIMHBI «<HAYYHBIA CTAJIb PEYH»
Copepxanne TUCIUILINHEI
Monyns 1. BeipaxeHue npouecca COeIUHEHUS, pa3aeiaeHus. BolpakeHne KaueCTBEHHOIO U KOJMYECTBEHHOTO U3MEHEHUsI. BrlpakeHne nprMeHeHus,

HCIIOJIB30BAHHA, paCcXOaO0BaHUA. BI)Ipa)KeHI/Ie Oeiun. HpI/I‘II/IHHO-CJ'Ie)ICTBeHHLIe OTHOIICHMUA. BI)Ipa)KeHI/Ie MCCTOHAXOX/JACHUA, B3aNMOPACIIOIOXKCHUA
npeaAMETOB B IIPOCTPAHCTBE. BBIpa)KCHI/IC crocoba ﬂeﬁCTBHH.



[ToHATHST «COEIMHEHHME» W «pa3JeieHHe». |paMMmaTHuecKue KOHCTPYKIMH JUI BBIPOKCHUS Npolecca COCTUHCHUS, pasJIelieHus,
HCIIOJIb30BAHUEC JAaHHOI'O A3BIKOBOI'O MaTCpHUalia B HAYyYHOM CTHUJIC pCUU.

['pammaTHYeCKie KOHCTPYKIIMH VISl BRIPKCHUS KAYUECTBCHHOTO U KOJIMYECTBEHHOT'O M3MCHEHHSI.

FpaMMaTI/I‘-IeCKI/Ie KOHCTPYKIUHA AJId BBIPAXKCHUA IPUMCHCHU S, UCITIOJIb30BAHUSA, paCXOA0BaAHUAA.

['pammaTHYecKie KOHCTPYKLHUH JUIsS BBIPQKEHHS LEIH B IPOCTOM U CJIOXXHOM IPEUIOKEHHSX. YTOTPEOICHHE HEKOTOPBIX IPOU3BOAHBIX
HPEJUIOTOB.

[ToHsiTHE O MPUYMHHO-CIICJICTBEHHBIX OTHOIICHHX. [ paMMaTHuecKue KOHCTPYKIIUH, BRIPAXKAIOIINE TPUINHHO-CIICICTBCHHBIC OTHOIICHHSI.

FpaMMaTI/I‘-IeCKI/Ie KOHCTPYKIUH AJId BBIPAXKCHUA MCCTOHAXOXKICHUA, B3AUMOPACIIOJIOKCHUA NPCAMETOB B IIPOCTPAHCTBC.

[TonsiTe 0 BBIpaAXXEHHH CIIOCO0A JACHCTBHS HapeyHeM M BBIPAKEHHU OOCTOSTENLCTBA 0Opasa AedcTBUs. |'paMMaTHYecKhe KOHCTPYKIIHH,
BBIPA)KAIOLIHE CIIOCO0 ICHCTBHSL.

Monynb 2. Opdosnmueckas HopMma. Jlekcndaeckas Hopma. Mopdororndeckre HopMbl. CHHTaKCUYeCKast HOpMA.

[TonsiTue «s3b1K0Bast HopMa». Bapuantsl HopM. OCHOBHBIE XapaKTEPUCTHUKH SI3bIKOBOM HOpMBI. Bunst Hopm CPJISL.

Opdosnuyeckue Hopmsl CPJIS. Hopmel yaapenusi. Hopmbl npousHoIieHus.

Jlexcuyeckue HOPMBI: TOYHOCTH CIIOBOYIOTpEONIeHNUs; YHOTpeOIeHe MHOIO3HAYHBIX CJIOB; JIEKCHYECKas COYETaeMOCTh CJIOB; YyHOTpeOlieHue
CHHOHHMMOB; yIOTpeOJICHHEe AaHTOHWMOB; YHOTPEOJIEHHE OMOHHMMOB; YIOTpPEOJICHHE IAapOHUMOB; YIOTPEOJIEHUE CIOB-apXam3MOB H  CIIOB-
HEOJIOTU3MOB; yIOTpeOIeHIe 3aMMCTBOBAHHBIX COB; CMBICIIOBAs JOCTATOYHOCTh CJIOBA.

Hopwmbl ymotpebnenust MMEH cymecTBUTENbHBIX. Hopwmbl ymoTrpebnenus rimaronoB, Hopmsl ymoTtpebnenust uuciutensHoro. Hopwmbl
ynotpeOiaeHus npuiarateabHoro. Hopmel ynoTpe6ieHrs HeKOTOPBIX MPOU3BOAHBIX MIPEATIOTOB.

CuHTaKcHC KaKk OJJUH U3 pa3/eNioB s3bIko3HaHUA. [loHATHE «cuHTakcuueckas HopMay. OcHOBHbIE CUHTaKcu4eckre HopMbl CPJISL.

Monyns 3. OpuumanbHO-Ae510BOM cTUiIb peur. Buibl ananuTuueckoil 00paboTKH NMEPBUYHOIO HAyYHOro TeKcTa. PeyeBoe obieHue. PeueBoil aTHKET.

Onpenenenue opUIMATBLHO-IEIOBOIO CTUIS peuH, chepa PyHKIMOHUPOBAHUS, OCHOBHbIE MOACTMIN. OCOOEHHOCTH O(UIINAIBEHO-EII0BOIO
CTHJIL pE€YM Ha JIEKCUYECKOM, MOP(OJIIOTHYECKOM U CHHTAaKCHUYECKOM ypoBHsX. [ToHSATHS “HOKYyMEHT”, “pEKBU3UT JIOKyMEHTa, BUJIbI JOKYMEHTOB.
TpeboBanust kK 0OPMIIEHUIO OCHOBHBIX PEKBU3UTOB JOKYMEHTOB JIMYHOTO MPOUCXOKICHUS (3asiBIeHUE, OOBACHUTEIbHASA 3amucKka). TpeboBaHMs K
SI3BIKY JJOKYMEHTA, TUIINYHbIE OLIUOKH B SI3bIKE TOKYMEHTA.

KoHcnekT kak BHJ BTOPUYHOI'O TEKCTa Ha OCHOBE CBEPTHIBAHUSA MH(POPMALMU YCTHOTO (MMMCHMEHHOr0) MEpBUYHOrO Tekcra. Pedepar kak
KpaTKO€ H3JI0’)KEHHWE OCHOBHOM MH(OpMalnuu nepBUYHOro Tekcra. Ero crpykrypHsle ocoOeHHocTU. Buabl pedeparos. Teszuchl kak popmyarpoBka
OCHOBHBIX TMOJIOXEHUH TNEePBUYHOTO TeKcTa. PeleH3uss Kak NUCbMEHHBIH pa30op HaydyHOM cTaTbu (KHUTM). AHHOTalMs KakK BHJ CXKaTOH
XapaKTePUCTUKU MEPBUYHOTO TEKCTA, €€ CTPYKTYPHBIE U SI3BIKOBbIE OCOOEHHOCTH.

[TonsiTHs «pedeBast ACSITENBHOCTDY, «PEUbY, «peueBOi akT». OCHOBHBIE KOMMYHUKATHBHBIE KauecTBa peun. [IpuHIUIBI ¥ IpaBUiIa yCIIEIIHOM
KOMMYHHMKAIMU. YCIOBUSL YCHEMHOro ooOmeHus. @PopMbl peud MO KOJUWYECTBY YYACTHHUKOB (MOHOJIOT, Juaior, mnoiwior). OcobeHHOCTH
nejarornyeckoi peun. MTHToOHaMoHHbIe 0COOEHHOCTH Mearornyeckoii peun. BepOanbHas 1 HeBepOaibHAs KOMMYHHKAIIUS.



[Tonsite «pedeBoi 3TUKETY». HammoHambHBIE OCOOEHHOCTH PYCCKOTO PEUEBOr0 ITHKETA. DTHKETHBIC (OPMYJIbI OOIICHUS B O(HITHATBHON
00CTaHOBKE (3HAKOMCTBO, MPE/ICTaBICHUE, IPOIIAaHUE, COOOJIE3HOBAHUE). DTHKET JIEIOBOT0 OOIEHHS B MUCHbMEHHOM U YCTHOU (opMax.



