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AHHOTAIIUSA PABOYEHN ITIPOTI'PAMMBI JIUCIIUTIJIMHBI « DPUJTIOCODPUS»
Copnepxanue JUCIUILINHBI

Monyns 1. Uctopus dunocodpun

Boznuknosenne Quimocopun. dDunocopus Kak MHUPOBO33pEHHE M Hayka. Tumbl
MHUPOBO33pEHUs M UX CBiI3b c ¢uiocodpueit. Crpykrypa ¢unocopuun. Teopernueckas,
npakThyeckas u npukiagHas gumocodus. Uto Takoe Gpunocopuss MeTUIHHBI.

Cneuuduka BOCTOYHOTO MHUPOBO33pEHUs M cmocoba MbinuieHus. OcoOeHHoCTH
BO3HUKHOBEHHUS JPEBHEBOCTOYHOH Quiocopun. Crneuuduka dunocopun Jpesneit Mumum.
OcHoBHble mKoJbl JpeBHel WMHmuu: opTogoKCanbHBIE U HEOPTOJOKCaiabHBIC. Duiocodckue
OCHOBaHUs Oyau3Ma.

Cnemuduka duiocobpun JIpeBnero Kwutas. OCHOBHBIE APEBHEKUTAMCKUE IIIKOJIBI
¢bunocopun: KOHOYITHAHCTBO U Ta0CH3M, JeTu3M (da-1135), JA0CU3M, IIKOJIa UMEH, IIIKOJIa UHb-
SIH.

Crienuduka 3amaJHOr0 MHUPOBO33PEHHS M CIIOCO0A MBIIUICHUS AHTHYHOTO MEpUOoJa.
Oco0eHHOCTH BO3HUKHOBEHUSI aHTHUHOH (uiiocoduu. [lepuoamnszanus antuyHoi dumocoduu.
KocMmomieHTpu3aM  apeBHerpedeckoit  ¢uinocopuun u - Harypdmiocodckas mpodiieMaTHKa.
Pannerpedeckue mkonbl ¢Guinocoduu: MOUCK IepBOHAYajga. AHTPOIOJIOTUYECKUH TMOBOPOT B
anTnyHON (unmocoduu: coductel m Cokpar. Kiaccuueckuit mepuoj; aHTHUHOW (uitocopuu:
[Inaton u Apucrorens. 3akaT aHTHYHON (GUIOCO(PHUH: OCHOBHBIC HIKOIBI SJIMHO-PUMCKOTO
nepuoa.

Crnemudruka  BO3HUKHOBEHUS CPEIHEBEKOBOM  TEOJOTHYeCKOn bunocodum.
[Meprom3anust cpeaHeBexoBoit dumocopuu. Ilarpuctrka u cxonactuka. OCHOBHBIC WJICH U
MPeICTaBUTENH TIeproaa NaTpucTuku. OCHOBHBIE HIEU M MIPEICTABUTENN MEPUOIa CXOIACTHKU.
[TpoGiema yHHBEpCATHIA: peaii3M B HOMUHAIHA3M.

Cremnduka ¢unocopun Hooro BpemeHu. OCHOBHBIE NMPEANOCHUIKM BO3HHUKHOBEHUS
¢unocopun HoBoro BpemeHH. DMNMPU3M Kak HalpaBlieHUE HOBOBpPEMEHHOH ¢(unocopuun. .
bakoH u ero yuenue 06 uaonax.

Pannonanusm kak Hampasnenue ¢punocopuu Hooro Bpemenu. P. [lekapT u ero yuenue
o Merone. [yamusm B ¢unocopun P. Jlekapra: mpoGiemMa COOTHOIIEHHMS JyXOBHOH U
MatepuaabHOoi cyOctaHuuidi. Mouusm B ¢umiocopun b. Cnuuospl. Otnka b. CnuHO3BL
Mounapgonorusg I'.B. Jleiitoauna.

Cencyanusm kak HampasieHue ¢guiocodpuu Hosoro Bpemenu: T. I'006c¢, Jx. Jlokk, /.
OM. JloroBopHast Teopust BO3HUKHOBeHHs rocyaapctBa T. ['o60ca. Tabula rasa B ¢unocodun
JIx. Jlokka. Arnocturusm []. FOma.

OcHOBHBIE 0COOEHHOCTM HEMEUKOM kiaccuueckod ¢unocopuu. Kputnueckas
¢unocodpuss M. Kanra. Ilpaktuueckas c¢unocodpus M. Kanra: mpobiema KaTeropuyeckoro
umnepatusa. ®unocopus «S» N.I'. duxre. Gunocodust npupoas! U GuIocopuu OTKPOBEHUS
®. Ulennmunra. A6comothbiil uneanusm I'.B.®. I'erens. Autpononoruueckuii marepuanusm JI.
Deiiepbaxa.

CuHre3 MaTepuaan3Ma U JUaeKTUKH B (puiaocopuu Mapkcusma. J(uaneKkTuka Ipupoibl.
HcTopuyeckuii MaTepuannu3M: OCHOBHBIE ATallbl pa3BUTHUS o01ecTBa. POPMALMOHHBIN MOAX0 K
ucropuieckomMy npoieccy. [Ipodiaema otuyxaenus B punocopun MapKcusma.

[To3utnBu3M. OCHOBHBIE ATAIBl PA3BUTHS MO3UTHBH3MA: Kilaccudeckuii mo3utususM (O.
Konr, k. C. Muns, I'. Criercep), Maxu3M 1 SMIOUPUHOKPUTHITN3M (D. Max u P. ABenapuyc),
JOTUYECKUl mo3uTHUBM3M wind Heono3utuBu3M (P. Kapnan, M. Illnuk, JI. Burrenmreiin),
nocrrno3utuBusM (K. IMonmep, U. Jlakaroc, T. Kyn). Cnenuduka amepukanckoro nparmatusma
(4. Mupc, Y. Ixeitme, [Ix. dpion).

Cnemmudpuka ¢unocobhun uppanvoHanu3Ma. PamwoHanmu3M ©  HUPpPAMOHATU3M.
«®Dunocopus xku3Hm» Aptypa llomenrayspa um @punpuxa Hwuimme. OcHOBHBIE uaen u



npeactaButen ¢uinocopun sk3ucTeHmanm3Ma.  dwmiocodckre ocHoBaHUMS (perauzmMa U
Heodperinuzma (3. Opeiia, K.I'. FOHT, 3. dpomm).

Moneps u noctmonepH. OCHOBHBIE MOJOXKEHUS U MPEACTABUTEIH MOCTMOIEPHUCTCKON
¢bunocopun. Ctpykrypanmusm u nocrctpykrypanmusm (K. Jlesu-Crpoce, P. bapt, M. ®yko u np.).
Teopuss nHapparuBoB X.-®. Jluorapa. Teopus cumynskpoB XK. boapuiiapa. Merton
nekoHcTpykuuu K. Jleppuna.

[lepuoau3anusi W  OCHOBHbIe OCOOEGHHOCTH pycckoil  Quiocodpuu. OcHOBHBIE
HanpasieHus: pycckoi ¢unocopuu. Crop «3anagHUKOB» U «CIaBIHOPMIOBY. OCHOBHBIC HJIEH
pycckoro kocmuszma (H. @emopos, K.O Iluonkosckuii, B.1. Bepnanckmii, A.JI. UmxeBckwii).
OCHOBHBIE HJIeU U MTPEICTABUTENN PYCCKOU PEIUTHO3HOH (punocoduu.

Monyns 2. Cucremaruyeckas punocodus

[Tonsitue ObiTHA B ustocoduu. OHTONOTHSA KaK yueHHE O ObITUH. OCHOBHBIE MTPOOIEMBI
oHTOJIOTMU. beiTe u HeObiTME. Marepuss kak cyOcraHuus. MaTtepus M OPUHLHUIBL €€
cTpykrypupoBanus. @opmbl aBuxkeHus marepuu. IIpoctpancrso. Bpewms. IlpoctpancTBeHHO-
BpeMEHHBIE (OPMBI OBITHS YETIOBEKA.

KoneuHocTh 1 0€CKOHEUHOCTb JKHU3HU, Po0IeMa YHUKAIbHOCTH U MHOKECTBEHHOCTH BO
Bcenennoii. Mnest aBomronnu B pustocopum.

bucyGcranuuonanbHas npupoja yenoseka. [Ipoucxoxaenue yenoseka. [Ipoucxoxaenue
cozHanusi. CTpyKTypa co3HaHUs. SI3bIK U MBIILJICHHE.

I'Hoceonorusi. I'enesuc ¢wiocopun mNo3HaHUS. 3HAHME Kak pe3yjibTaT IO3HAHUS.
OcHOBHBIE TOAXOABI K Tporeccy mo3HaHUS. OCHOBHBIE CTYIIEHH YYyBCTBEHHOTO U
paunoHanbHOro no3HaHus. CyOBbeKT M 00bEKT Mo3HaHUsA. YTO Takoe UCTHHA U JOCTHKHMA JIH
oHa? OCHOBHbIEC KOHIICTIIITN UCTHHBI.

Hayka kak cneunduyeckas o0JacTb I103HABATEIbHON JESITEIbHOCTH YEIOBEKa MU
conuanbHelii HHCTUTYT. Cremmduka HaydHoro mno3Hanusa. CTpyKTypa HAy4HOTO MO3HAHUSI.
Teopernueckuil ¥ 3MIUPUYECKUI YPOBHU HAay4yHOro MO3HaHUSA. OCHOBHBIE METOJIbI HAyYHOI'O
no3HaHus. CTpyKTypa HayyHOro IO3HaHUs B MenulnHe. Punocopckue OCHOBBI JOKa3aTeNbHON
MEIULUHBI.

Axcuonorust kak pasnen uiocopun. OcHOBHBIE TTpoOIeMbl akcuosorun. [lenHocTu B
¢unocopun u MeauuuHe. L{eHHOCTH U oLleHKU. Moieny COOTHOIIEHU I HAalPaBIEHHOCTH 3HAaHUN
u onieHOK. [To3HaBaTenpHOE M OIIEHOYHOE OTHOIIIEHHE YeTIOBEKa K MUY .

Criernduka yenaoBedeckoi aesrenbHocTU. CTpyKTypa AesTeabHOCTH. CyObeKT U 0OBbeKT
nesTenbHOCTH. KONJeKTHBHBIN XapakTep HAeATeNbHOCTH. EIWHCTBO TIO3HAHUS, OIEHOK,
NesTeIbHOCTH B MeIUIIMHE. POJIb OLIEHOK B I0Ka3aTeNIbHOM MEIULIUHE.

AnTponiorene3. OcHOBHble JTanbl aHTponoreHe3a. Ilonstue «paca». OCHOBHBIE
KOHIIETIIMU TPOUCXOKJICHHS YelloBeKa. DTHOreHe3. DTHOC M €ro NpU3HAKU. OTambl JKU3HU
3THOCOB. B3auMocCBs3b coluanbHOM M ATHUYECKOM 3BOMIONUM yenoBeka. Cyabba 3THOCOB B
OyaymeM. DTHOCHI U MEIULIMHA.

Couuorenes. Ilonstue «oOmiectBo». CTpyKTypa COIIMyMa: OCHOBHBIE C(epbl KU3HU
o01ecTBa. DKOHOMUYECKast *KU3Hb o0mecTBa. [Ipon3BouTENbHBIE CUIIBI M IPOU3BOICTBEHHBIE
orHomenus. ConuanbHas cTpykTypa oOmiectBa. [lomutndeckast cucrtema ooOmecta. JlyxoBHas
cdepa Ku3HU 00IIeCTBA.

Cneunduka ¢unocopckoro moHuManus ucropuu. Mcropuyeckoe M HEUCTOPHUECKOE
co3HaHue. PopManuy ¥ HUBUIA3ALINY.

Yenosek kak mpeamer ¢unocodpun. Gunocodckas aHTpomosorus o dyemoBeke. YemoBek
KaK MpeaIMeT M3y4eHHUs KOHKPETHhIX HayK. Otianuue (uiaocodckoro moaxoja K 4elOBEKY OT
ecTecTBeHHOHay4YHOT0. CyIIHOCTh YeoBeKa. bronornueckoe 1 conuaibHOE B YETTOBEKE.

YenoBek-UHAUBUA-TUYHOCTh. JIMUHOCTh M ee craHOBIeHHE. CTaHOBJIEHUE JTUYHOCTU B
WCTOPHH. DTalbl CTAHOBIICHHS JIMYHOCTH B OHTOreHe3e. JlmuHocTs B MenuiuHe. [loHmMaHue-
IUaIoru3M-It000Bb. «S-Te» B ku3HU jauuyHocTH. [IpoGiema pauanorusmMa B MeEAULIUHE.



AHTPOTIONIEHTPU3M KaK MHPOBO33PEHUYECKUA H METOJMOJIOTHYeCKUi mpuHiui. [Ipobiema
CMBbICJIa )KU3HU.

AHHOTAIIAS PABOYEM ITPOT'PAMMBI JIUCITUTIIMHBI «<MUCTOPHS»
Coneprxanue TUCIMUILIAHBI

Mopyns 1. UcTopust cTaHOBICHUS MUPOBOM LIMBIIIM3AIIUN

MounynbHasa equnnna 1. Mcropus kak Hayka. CTpyKTypa U METOZbI HCTOPUYECKOTO 3HAHUS.

Mecro ucropuu B cucreme Hayk. IIpeamer u CTpyKTypa UCTOPUYECKOrO 3HaHUs. Teopus u
METOAOJIOTUA UcTopruecko Hayku. CyHnIHOCTb, (OpPMBI M (YHKLIUH HCTOPUYECKOIO 3HAHMSL.
Hctopuss ucropuu. 3aKOHOMEPHOCTM pa3BUTUS COBPEMEHHOM Hayku. McTopus Kak 4acTh
obmeHayyHoro 3HaHus. Victopus Poccun kak yactb BceMUpPHOM ncTopui, od1iee 1 0coOeHHOE B
UCTOpPUYECKOM pa3BUTUH. OCHOBHBIE 3Talbl MHPOBOH M OTEYECTBEHHOH MCTOpPHOTpadUH.
XapaKTepUCTUKA BUJIOB HCTOPUYECKUX UCTOUHUKOB.

MopynbsHas enqununa 2. BBenenue B HCTOPUIO ITUBUITU3ALIHI.

dopmupoBanue Hayku o uuBwiIM3anusax. [lonstue m Bunael nmBuiumsaunui. CTpykTypa
nuMBWIA3aui. Pa3BepTeiBaHME LUBHIM3ALMI BO BpeMeHH. PacnpocTpaHeHue IMBHIM3ALUN B
npoctpaHcTBe. L[MBMWIM3AalMOHHBIA MOAXOJ K MCTOPUM M Oyaymiemy uyeioBeuecTBa. MecTo
TEOPUH LIUBUIIN3ALNUNA B CHCTEME HAYK.

MonynbHasg enununa 3. IIpeamnocbulkM  CTaHOBJIEHMST M Pa3BUTUSA  YEJIOBEYECKOU
LMBWIA3ALUU.

Ponp kocMuueckoil 1 OMOJIOTMYECKOI HBOJIIOLMU B CTAHOBJIEHHMH YEJIOBEYECKOH HCTOpUU.
Hayunble kOHIENUMM BO3HMKHOBEHMS BCEJICHHOM: KoHuenuus boaemoro B3psiBa. Mcropus
BO3HMKHOBEHHS U pa3BUTHs 3€MJIM, Teojlorndeckue d10xu. COBpEMEHHBIE KOHLENLNU
OuoJIorn4ecKoit sBosTIoIMK YeaoBeka: australopitec, homo habilis, homo erectus, homo sapiens.
Hosgeiiune apxeosornyeckue OTKPhITHS U UX POJIb B NU3MEHEHHUH B3TJIS0B HA IPOUCXOXKICHUE U
pa3BUTHs YeJIOBeKa Kak Ouosjornyeckoro Buaa. Yuenue B. BepHanckoro o B3auMocCBsi3H reo -,
6uo — 1 Hoocdep. U. I1Ika0BCKUil 0 MEpCHEKTHBAaX Pa3BUTHUS YEIOBEUYECTBA.

JIukoCTh - 310Xa OXOTHHUKOB W cobupareneii. Pa3BuTue mepBoOBITHOTO 00IIECTBA B ATIOXY
NaJICONIUTA: OPYIHs TPy/la, COLMANbHAs OpraHMu3alus, apeaibl paccesneHus, (GoOpMUpPOBaHUE pac.
Homo sapiens B snoxy Benukoro OsneneHeHus..

MonynbHas eaunauna 4. [lepuon arpapHoit KyJIbTypsl (BapBapCcTBO).

Heonutnueckass peBomronus — nepexoa K arpapHOM KyJbType, NMEPBbIA TEXHOJIOTHYECKUN
CKa4yOK B HCTOpUM uenoBedecTBa. [lepexox K 3emileennio M CKOTOBOACTBY. 3HAu€HUE
HEOJIMTUYECKOM PEBOJIOUMH JUI  COLMAIBHO-TIOJMTUYECKOTO PA3BUTHS  YEJIOBEYECKOIO
o01ecTBa.

JIpeBHeNIMe LUBUIN3ALNMM, 3aKOHOMEPHOCTH DPAa3BUTHS M HMX 3HAYEHUE ISl MHUPOBOM
uctopuu. Onoxa Hebonpiux rocyaapcts (VI Teic. 1o H. 3.). Onoxa nmnepuit: Eruner, Unaus,
Kuraii. Pa3zButue s3plueckodl pelnurud B TNEpUOJ JApeBHEHIMX IUBMIM3auuid. OCHOBHBIE
JOCTUKECHMS IPEBHEUINX [IUBUIIU3ALIAMN.

MopynpHasa equHANA 5. AHTUYHOCTD U €€ BIUSHHUE HA Pa3BUTHE €BPOINEUCKON M MUPOBOM
LUBWIA3ALUU.

AHtnuHOCTh. Ilepmonmsanuss wucropuum apeBHed ['penmn. IlommcHoe — ycTpoiicTBO
IPEBHETPEYECKUX TOpOAOB-rocynapcTB. PacuBer Hayku W KyJabTypbl. PuMckas umiepus:
UCTOKH, (OPMHPOBAHUE EBPOIEHCKON MPABOBOW CHUCTEMBI. 3HaueHne AHTUYHOCTH ISt
€BpOINCMCKON M MHMPOBOM LMBWIM3aLMU. Benukoe mnepeceseHre HapOJOB U 3apOKICHUE
COBPEMEHHBIX EBPONENCKUX TOCYAAPCTB.

MonynbHas equanna 6. CpeJHEBEKOBBE KaK YaCTh arpapHOM KyJIbTYpBHI.

Hcrokn cpenHEeBEKOBbs. AHTHYHBIN W BapBapckuid mup. Ilepumonmsanusi cpeaHEBEKOBBSI.
Bbopb6a ¢ HOpMaHHCKUMU 1 apaOCKUMHU 3aBoeBaTensIMi. POPMHUPOBAHNE MUPOBBIX PEIUTHH U UX
pOJIb B 3IOXY CPEIHEBEKOBbsl. JTambl pa3BUTUsA XpucThaHcTBa. Mcimam u Oyaau3m — oOrurast



XapaKTEePUCTHKAa. MeCTo ILEepKBH B CPEIHEBEKOBOM oOImIecTBe. Teonorndeckuii Xapaktep
cpenHeBekoBbs. Karomunmsm wu mpaBocnaBue. Pomb Pumckoro Ilambr B 0OIecTBEHHO-
nonuThueckon xu3Hu EBpomnsl. KpecToBbie moXoabl 1 MHKBU3ULUA. 3AKOHOMEPHOCTH Pa3BUTHUS
rOCy/IapCTB B 3II0OXYy CPEIHEBEKOBBs: CTaHOBIEHUE W pa3Butue (eomamusma (BapBapcKue
rocynapctBa, ummnepuss Kapna Benukoro, Cpsiennas Pumckas wummnepus), deonanbHas
pa3apobiieHHOCTh ¥ (DOPMUPOBAHKUE OJHOHAIMOHANBHBIX TOCYAAapCTB. Pa3BuTHE TPaBOBBIX
OTHOIICHUH B D3IOXY CpPEAHEBEKOBbS. TuUIbl (eodanbHBIX MOHApXUi: paHHedeomanpHas
MOHApXUs, COCIIOBHO-TIpEACTAaBUTENbHAsI, a0OcomoTHass MoHapxusi. CouuanbHas CTPYKTypa
ob0miectBa B 3moxy (Qeoganu3ma. JleHHo-BaccaibHble OTHOWIEHHS. Poinb ropoaoB B
cpenneBexoBoi EBpore, pazButue pemecia u Toproeiu. OCHOBHbIE TOPTOBbIE ITyTH. Buzanrtus.
Pedopmbr Koncrantuna u poxaenue npaBociiaBus. OcoOEHHOCTH pa3BUTHUs (eojanu3ma B
Buzanruiickoit umnepun. Koxeke KOctunmnana. bopsba ¢ Typenkum 3aBoeBanueM. JluHacTus
[Taneonoros. Kpyuienne Buzantuiickoit uMIepuu.

Mopyns 2. VcTopudeckoe pa3BUTHE POCCHICKON M €BPONEHCKON NMUBWIM3AIMU: OOIIee U
ocobennoe (1X-XXI BB.)

Monynbnas eaununa 1. KueBckas Pych. OOpa3oBaHue U pa3BUTHE APEBHEPYCCKOTO
rocynapcra (I1X - Hau. XlIB).

OObpazoBanue U pa3BUTUE APEBHEPYCCKOrO rocyaapcTBa. BocTouHble ciaBsHe B IPEBHOCTH.
[Ipennocbuikyu BO3HUKHOBEHMS rocyaapcTBeHHocTH y ciaBsiH VI-IX BB. «IloBecTh BpeMeHHBIX
JeT» — BaXHeHmmii uctouHuk uctopun Kuesckoii Pycu. [IneMeHnHbIe COr03bI BOCTOUHBIX CIIABSH
VI-1XBB. Paccenenme m cocemu cnaBsH: Bomxckas Bynrapusi, Xazapusi, KO4eBbIE€ HapOIbI.
[IpupoaHO-KIMMATUYECKUE YCIOBUS W MX BIUSHUE Ha OOIIECTBEHHBIH CTPOH BOCTOYHBIX
cnaBsH. OCHOBHBIE XO3SIICTBEHHBIC 3aHATHS: 3E€MJIENENINE, CKOTOBOJCTBO, PBIOOJIOBCTBO,
OOpPTHUYECTBO, TPOMBICHBL. SI3plYeckue TmpenacTaBieHus. Pacmajg poaoBBIX OTHOIICHUH.
Pa3Butne pemecna u nosiBieHue ropoaos. CouuanbHble TPYIIIbL: KHS3bS, APY>KUHHUKH, KPELbL.
PaszButue Toprosiu. «IlyTs u3 Bapsr B rpeku», Benukuii Bomkckuii nyTs.

Oranbl CTAaHOBJIEHHS] TOCYIAapCTBEHHOCTH: OT IUIEMEHHBIX COI030B K paHHe(eonanbHOU
MoHapxuu. HopmaHHCKass ¥  aHTMHOpMaHHcKass Teopud. OCOOEHHOCTH  COIMAIBHO-
noautudeckoro pasputus KueBckoit Pycu. KHsbkeckas BiacTe M colMalbHas CTPYKTypa.
I'opona u ux posnb. BHyTpeHHsIsI M BHEIIHSS MMOJIMTHKA MEPBBIX KUeBCKUX KHA3el (Ouner, Urops,
Omnbra, CBATOCHAB): «IOMIOBE», pedopMbl KHSKHBI OJIbrH, TOX01bl Ha BuzanTuio.

[IpunsATHE XpUCTHAHCTBA B MpaBociaBHOM (opme. [IpuunHel n 3HaueHue kpemieHus Pycu.
Brnagumup | Cesaroit. [IpoGnemsl BbIOOpa €QUMHONW TOCyJapcTBEHHOHN penuruu. OpraHuzanus
pPYCCKOI LIEPKBU U €€ poJb B )ku3HU Kuesckoii Pycu.

SpocnaB Mynpselii U €ro poJjib B pycckoil ucropuu. «Pycckas mpaBna» - CBOJ 3aKOHOB M
ucropuyeckuit uctounuk. Ilytu gopmupoBanus BotunHbl. OOLIMHA U €€ POJib B COLHMAIIBHO-
SKOHOMMYECKOM pa3Butuu. Hacenenuwe ¢deomanbHOl BOoTUMHBI 1o «Pycckoil mpaBae»: THYH,
OTHUIIIAHKE, CEIbCKUN M paTalHBIM CTapoCThl. KaTeropuu 3aBUCHUMOIO HACEIECHMS: PSAAOBHUYH,
3aKymsbl, yensib. CMepabl — ocHOBHas rpynmna HaceneHus Kuesckoit Pycu. XononcTso.

Bnagumup Monomax u Hawano OopwrObl ¢ (heomanbHON paznpobieHHOCThIO. «[loyuenue
CBIHOBBSIM» Brnagumupa Monomaxa. Kasokeckmit cbe3nq B JlioOeue. YcraB Bmamummpa
Monomaxa.

Monynbaas enuanna 2. deomanbHas pa3apoOiieHHOCTh Ha Pycu m Oopeba ¢ Tarapo-
MoHrosbckuM urom (XI1-XI1VeB).

[Ipennochuiky MonuTUYECKON pazipodneHHocT. PazButue deomanbHOro 3eMieBnaaeHus u
ropoaoB. Kaspkeckast BinacTs 1 60SpCTBO.

Ocob6ennoctu pazButus pycckux 3emens B XII-XIII BB. Bragumupo-Cy3ganbckoe
KHSDKECTBO: KHS3b, «JIBOpsiHE», Beue. Opuit JJonropykuii, Anapeit boromaro6ckuii, BeeBomon 1.
Hosropozckas 6osipckasi pecriyoiuka: Bedye Kak OCHOBA MOJUTUYECKONW CTPYKTypbl. BriGopHBbIE
JIMIA: TIOCA/IHUK, THICSIKHUN, KHA3b, apxuenuckon. OCOOEHHOCTH MON0KEHUs KH:3s B Benukom



Hosropoae. T'amuiiko-BonbiHCKOE KHSKECTBO: KHS3b, IOCaJCKoe HaceneHue: (Spocnas
Ocmowmpbici, Poman McrucnaBoBuy, Jlanuun ["anuikuii),

OO0pa3oBaHue MOHI'OJIbCKOTr0 rocyjapctBa. UnHrucxa. CBsi3b COLUAIBHO-3KOHOMUYECKHUX
U TOJIMTHYECKUX CTPYKTYp MOHTOJILCKOTO oOmiecTtBa. 3aBoeBanus Yunrucxana. IlepBoe
CTOJIKHOBEHHE PYCCKUX U MOHI0JIO-TaTapcKUX BOWCK — OuTBa Ha peke Kanka. [Toxoxas! bateist Ha
Pyce. O6pazoBanue «3omotoit Opas» . CucremMa yrpaBieHUs 3aBOCBAHHBIME 3EMIISIMH.

boprba Hosropoma c¢ peimapckumu  opaeHamu. Anekcanap Hesckuiik u  «JlemoBoe
noOoumie».

bopbba pycckuX KHSDKECTB HPOTUB MOHTroJsio-TaTapckoro ura. Ilpeamocsuiku mporecca
00bEeTMHEHUSI PYCCKUX 3eMenb. BosBbimenne MockBbl. boppba 3a moimTHueckoe JUAepCcTBO B
ceBepo-BocTouHOM Pycn. MockoBckoe u TBepckoe kHsxecTBa. [loiMTHKA MOCKOBCKUX KHSI3EH.
Wpan Kamura. dmutpuit Jlonckoil. Cepruili PajoHexckuil M posib IPaBOCIaBHOW LEPKBU B
00bEIMHEHNH PYCCKUX 3eMenb. KynnkoBckas OUTBA M €€ MCTOPUUECKOE 3HAUCHHE.

MopynbsHas eqununa 3. OOpa3zoBanue U yKkperieHue Poccuiickoro eHTpain30BaHHOTO
rocynapcta (XV-XVI BB).

[Tpuumabl 00pa30BaHMsI €IMHBIX HAIIMOHAJIBHBIX rocynapctB. OcoOeHHOCTH 00pa30BaHUs
poccuiickoro rocyaapcrsa. deonanbHas BoWHA M ee 3HAYEHHME AJIS Ipolecca O0beIUHEHHUS
pycckux 3emenb. MBan |ll. Crosnue Ha peke Yrpe. CBepikeHue opablHCKOro ura. I'ocynapcTso
u nuepkoBb. «Cyne6nuk 1497 roma». «MockBa — Tperuii Pum». Bacwmuii 1II. 3aBepuienue
MOJINTUYECKOT0 00bEIMHEHUS PYCCKUX 3eMelb BOKpYT MockBbl. Co3jaHue IIEeHTPaIu30BaHHOTO
amnmapara yrpaBlieHUs. YcuwieHus BiacTh MockoBckux Benukux kHszell, «bosipckas ymay,
MecTHH4YEeCTBO. bospckoe, HIepKOBHOE U TOMECTHOE 3€MJIEBIIA/ICHHUS.

ObocTpeHne conuaabHbIX MPOTHBOpEUnid 1 60pbOa 3a Biacth B 30-¢ roasl XVI Beka. Enena
I'munackast. Bosipckoe mpaenenme. WBan 1Y I'possbriii. M30pannas Pama. Pedopmer MBana
I'po3Horo u popmMupoBaHue COCIOBHO-TIPEICTABUTENbHON MOHapxuu Poccun. 3emckue coOopsl,
npukaszHas cucreMa ynpasieHus. CyneOnuk 1550 ronma. Otmena kopmiieHuil. Crornas.
«[lonoxxenne o cmyx6e». JluBoHckas BoiHa. ONpUYHUHA: NPUYUHBI, CYIIHOCTb, METOJBI,
nocneactsus. A. Kypockuil. Kononusaius okpauH: MaccoBoe OETrcTBO KPECThSH, Ka3ayecTBO.
Hauano yTBepaeHust KpernocTHoro mpasa B koHue XV| Beka.

Mopynbsnas enununa 4. Poccust 8 XVII Beke.

CMyTHOE BpeMsl: IOUHACTHUYECKHUW, COLMAIbHBIN M HAMOHAIbHBIA KpHU3UCBL. Poccus
HakaHyHe cMmyTbl. bopuc TonmyHoB. OOocTpeHue COLMANBHBIX, JUHACTUYECKUX U
MEeXIyHapoaAHbIX npotuBopeunid. ['omox 1601-1603 rogoB u Havano Cmytsl. Jhxenmurpuit 1.
Boccranne B MockBe B mae 1606 roma. IlpaBnenue Bacumus Illyiickoro. Boccranme U.
bonoraukoBa. Jhxkeamurpuii |l. TymmHckuit nareps. BmemarensctBo B pycckue aena llIsenun
u peun [locnonuroii. Cemubosipuinaa. boprba ¢ nHO3eMHBIMU 3axBaTurKamu. [lepBoe u BTopoe
onomuenue. K. Munun u Iloxapckuit . OcBoboxaenne MockBel. JIMKBUAAIMS TOCIEICTBUI
CMyTBHI.

3emckuit CobGop 1613 roma. Bomapenne PomanoBbix. Ilarpuapx ®unaper m Muxaun
PomanoB. Aunekceli MuxainoBuu. Ilagenue 3HaueHus 3emckux coOopoB. M3meHeHus ponu
Bosipekoit [lymbl. CoBepuieHCTBOBaHME MpHKa3zHOW cucTteMbl. CobopHoe ynokeHue 1649 r —
KoJZieke ¢eonanbHOM Poccuu, ropuamdeckoe 3aKkperuieHHe KpPErmoCTHOTO IMpaBa M COCIOBHBIX
¢yukuuit. OxoHomuka Poccun Bo Bropoii monosune XVII Beka. PazButue kpenoctHoro mnpasa u
TOBapHO-JIEHEeXKHBIX OTHoIeHud. Popma ¢deonanpHOM peHThl. bapumna. MenkoToBapHOe
MPOU3BOJICTBO M pOCT OOIIECTBEHHOrO pa3jeieHus Tpyda. BO3HUKHOBEHHME MEPBBIX
MaHydakTyp. Hauano ¢popmupoBanusi BCEpOCCUICKOTO PhIHKA, SPMapKH.

Kpectbsinckas BoliHa nox npensoautensctBoM C. Paszuna. [IpuunHEBl, cOCTaB y4aCTHHMKOB,
TpeOOBaHUs BOCCTABIIUX.

IlepkoBHBII  packoJl, €ro COLHUAJBHO-NOJIMTUYECKAs CYIIHOCTb M  IOCIEACTBHSL.
Oco0eHHOCTH POCCUIICKOTO caMoiep KaBusl.

Monynbhas equanna 5. Ha mytu k nmpombliimenHor nuBunmu3anuu. EBporma B XV — XVIII
Bekax. [lepBast mpoMbIIITIEHHAS! PEBOTIOIHSL.



3apokJieHuEe MPOMBIIUIEHHON LMBHIM3alUWU. Benukue reorpaduyeckue OTKPBITUS U HX
poiap B TEHe3Uce KanuraauzMa. l3MeHeHus B COLMAIbHO-3KOHOMHUYECKOM Ppa3BUTHH
EBpPOIEUCKUX CTpaH ArpapHbie peBoionuu. «OropaxxvBaHue» B AHINIMH. 3aBeplICHUE
(dbopMHpOBaHMS HALUMOHAIBHBIX PBIHKOB. Pa3BuTHe MHpPOBOrO phHIHKA W Hayajga mpoliecca
MEXIyHapOAHOTO pa3zeneHus Tpyaa. Poct MmanydaxtypHoro npousBojactsa. Pa3sutue pemecia.
Bozpoxnenue u rymMaHu3sMm — pa3BuTHe OypKya3Hoil mzaeonoruu. Pedopmanms u ee poiab. M.
Jlrorep. KaneBun. Pa3Butne nHayku u m3ooOperarensctBa B XVI-XVII Bekax. W3o0pereHue
kauroneuatanus. «EcrectBennas ¢unocodpus» bakona. [Namuneir, Hetoron, Jlunneit, ["apseii,
I'mnep. «Bex IIpocBewmenus». HauanpHble cTaguu pa3BUTUS KallUTalU3Ma: [IEPBOHAYAIBHOE
HAKOIICHHE KamuTaja, Many(pakTypHbI kanutanu3M. ArpapHas peBomonus XV-XVI Bekos.
PazButue nayku u texauku B XVII — nepoii momosune XVIII Beka. Mi3meHeHue coruanbHOM
CTPYKTYpbI 00I1I€CTBa, IPEANPOIETapHaT U MpeAdypKya3us. ITanbl pa3BUTHUS MPOMBIIICHHON
peBomtonuu. [lapoBas mammna /. Yarra u ee BHeipeHUEe B TEKCTUIIBHOW IPOMBIIIEHHOCTH U
TpaHcnopre. CkiajaplBaHUE HALMOHAJIBHBIX CETEM JKENE3HBIX JOpPOI KaKk WTOI WU OCHOBa
WHly CTpUAIIU3ALIH.

MonynbHas enununa 6. CouuanbHble W MOJIUTUYECKUE MOCJIEACTBUSL  TIEPBOM
MIPOMBILLIIIEHHON PEBOJIIOLIHH.

Bypxya3Hble peBONIONMHM TEpBOM BOJHBI («npu  (eomanm3me 3a KamUTAIU3IMY).
Hunepnannckass u Anriumiickas OypKya3Hble PEBOJIOLMU — MepBas mpoda cuil  OypiKyasuH.
Benukas @panity3ckas peBOIIOLUSA: IPUYUHBI, LIETH, X0/, UTOTU. «Jleknapaius npas yeioBeka
u rpaxnanuHa». Boitna CHIA 3a He3aBucuUMOCTh. «briib 0 mpaBax».  YTBepKIE€HHE HOBBIX
dbopM  TOCYZapCTBEHHOTO YIPABJICHUS: KOHCTUTYLIIMOHHAs MOHApXUs, MPE3UACHTCKAS
pecny6nuka. JInbepanusm kak HOBO€ MOJIUTUIECKOE TEUCHUE.

Bypixya3Hble peBOJIIOLIMK BTOPOIl BOJHBI («IIpU KaIUTAIM3ME 3a KalmUTaau3M»). Beixoq Ha
apeHy TONUTHYeCKOH OoprObl pabouero kmacca. Mapkcusm u  «Coro3 KOMMYHHCTOBY.
CoumanbHble IOCIEACTBUS  MPOMBINUIEHHOTO TepeBopora. Jlemorpaduueckuid  B3pHIB.
YpOanuzanus Kak CIEICTBHE MPOMBIIUIEHHOTO pocTa. OKoHYaTtenbHOEe O(OpMIICHHE KJIACCOB
MIPOMBIIIJIEHHOTO KamuTalu3Ma: OypiKya3uu M IpojeTapuaTa M HUX IOJIUTUYECKUX MNapTUH.
KoncepBatusm u nubepanusMm. KynbTypHble NOCIEACTBUSA: JHMKBUAALUSA O€3rpaMOTHOCTH,
MPUHATAE 3aKOHOB 00 00s3aTeIbHOM HaudajdbHOM O00pa3oBaHWU. Pa3BUTHE BBICIIETO
obpa3zoBaHus. PoMaHTH3M U peanu3M B XyA0XKECTBEHHOH KyJbType OypiKya3HOro OOIIEeCTBa.
Ocobas ponb auTepaTypsl B KyiabType XX Beka

MonynsHas eauauna 7. Onoxa [lerposckux pedopm. Ocobennoctu Poccuniickoit
mozaepuu3anuu B XVIII Beke.

«PeBomonus cBepxy» B Poccun. bopn0a 3a Brnacts B koHue XVII Beka: Happimkuuel u
Munocnasckue, mapeBHa Codos. [lerp | — gemoBek m monmutuk. FOHocts Iletpa: «Bemukoe
IIOCOJIBCTBOY.

Oo6bexTrBHas HeoOxoauMocTh pedopm. BHemHss nonutuka. A3oBckue noxoasl. CeBepHas
BoitHa: Hapsa, I[lonrtaBa, Humranckuit mup. OcHoBanue Cankr-IlerepOypra. CoumansHo-
skoHOMHUecKue npeoOpazoBanus B | yerBeptu XVIII Beka. HeoOxoaumocTs BeIX0/1a K MOPIO U
NPUYMHBI BHYTPEHHUX IpeoOpa3zoBaHuid. (Co3gaHue HOBBIX OTpaciieil MpPOMBIIIJIEHHOCTH WU
cesIbcKoro xo3siiictBa. Peopmel rocymapcTBeHHoro ammapara U ynpasieHusi. Cenart, CuHof,
KOJIJIETUH, TONULUS, (UCKAIBl M TNPOKYPOpHl. YCTaHOBJIEHHE OIOPOKPATUUYECKOH CHCTEMBI
yopasieHusl. Yka3 o enuHoHacineauu. IlepecTpoiika MECTHBIX OpraHoB —YIpPaBJICHHS.
YTBepxkaenue abcomorusma. Co3manme Poccuiickoit ummnepun. Yka3 o MpPeCTOIOHACTCAUU.
['ocynapcTBeHHOE peryianupoBaHUE SKOHOMMKH: bepr-kosierus, ycTaBbl-perjaMeHThbl, Ka3eHHbIE
3aKasbl, MoJpsa, OTKyml. Poct umcna manydaxtyp. Tamoxxennsiit tapud. IIpoTeknuoHusm u
MepkaHnTiin3M. Jlenexxnas pedopma. Hamoru. Ilogymnas momats. PerymspHoe rocymapcTBo
Iletpa |. I'ubaum, nexa.

ConuanbHas MOJMTUKA IO OTHOUIEHHUIO K KPECThsIHAM U ABopsiHaM. « Tabenb o paHrax.

Pedopmbl oOpasoBanusi u mpocBeuieHus. «YdeHas apyxkuHa» Ilerpa. KyHncTkamepa.
«tOHOCTH YecTHOE 3eplaioy.



Htorn, npotuBopeuns u 3HaueHue pedopm. Cranornenue Poccmiickoit mmnepuun. Mecto
Poccuu cpenu eBpoIencKkux rocy 1apcrs.

Mopynwsnas equauna 8. Poccus nocne Iletpa. «IIpocsemniennsiii abcomoTtuzm» B Poccun.
Oo6mecTBeHHO-TIoNMTHYecKast MbIcib Poccuu XV Beka.

[IpuunHBl OBOPLOBBIX MEepeBOpOTOB. Pedopmbl rocygapcTBeHHOro ammapara B IHEpUOJ
npassieHus HaciaeaHukos Iletpa |. Exarepuna l. Iletp |l, Anna MoanoBHa. BepxoBHbIi TaliHbIi
Coger. «Konauiuny. Kabuner muauctpoB. «bupoHoBmmHay. Kannenspus TalHbIX €71

EmuzaBera IlerpoBHa — mnoabeM poccuiickoil KyibTypbl. BoccranoBnenue CeHara.
Kondepenuust npu Bboicowaiimem jgBope. ComumanbHas mnonuTuka. Pacimupenue mnpaB u
npuBwiIeruii 1sopsHcTea. OTMmeHa enuHoHaciaenus. Co3aHue NUIBSIXETCKUX KOpPIYcoB. YKa3 o
BUHOKypeHuu. OpraHusaius ABOpsHCKOro OaHka. PacuimpeHue JBOPSHCKOIO 3eMJIEBJIa/ICHUS.
Pa3maua 3aBofoB B dYacTHble pykd. ManudecT O BOJBHOCTH JABOpSHCTBA. JlanmbHeiimiee
OrpaHUYECHHUE MpPaB KPECTbsH. YKa3 O «BEYHOOTAAHHBIX». YKa3 O NPABE CChUIKM KPECTbSIH B
Cubups.

«IIpocBemieHHbIN aOCOTIOTU3MY» U TocynapcTBeHHbIe pedopmbl Exatepunsl |l. Xapakrep u
HaIpPaBJIEHHOCTb peopM. YKpeIieHUe CyIIEeCTBYIOLIETr0 CTPOs: LIEHTpaIn3alusl Tocy1apcTBa u
MOJIEpHHM3aIMsl Pa3IMYHBIX CTOPOH JKM3HM OOIIecTBa. 3aKOHOJATENbCTBO MEPBBIX JIET
napcrBoBanus.  Cekynspus3anusi LEPKOBHBIX  HMYIIECTB. YHU(UKALKS  YIPABICHUS.
«Yupexaenue ryoepuuii Poccuiickoii umnepun». JJokTprHa ecTecTBeHHOTo mpasa. JIMKBuaanus
OCTaTKOB YKPaMHCKOM aBTOHOMHH. YJI0’KE€HHasi KoMuccus. BoabHOE skOHOMHUYECKOe 00LIECTBO.
Coznanue cuctembl obOpazoBanusi. E.JlamkoBa u Poccuiickas Axanemusi Hayk. Poct
AHTUKPEIIOCTHUYECKUX HacTpoeHnid, HoBukoB u Panuies.

Ycunenue (eosanbHO-KPEIOCTHUYECKUX OTHOIICHWH. Yka3el 1763, 1765 u 1767 ronos.
[lepBple cumMOTOMBI KpHu3uca KpernocTtHuuecTtBa. MecsunHa. OTxomHuuyecTBo. JIBOpsSHCKHE
MaHypakTypbsl. OTKa3 OT CHCTEMbl MOHOMOJHUI B MPOMBIIUIEHHOCTH M Toprosiu. [loompenue
IIPOMBICIIOB. YKa3 O CBOOOJHOM 3aBE/IEHUHU NMPOMBIIUIEHHBIX Npeanpusatuil. «Kanutaiucreie»
KpecTbsiHE. BO3HMKHOBEHME KaNUTAIUCTUYECKOTO YKiaJla. BHYTpeHHssE U BHELIHSS TOPTOBIIA.
@uUHAHCHI. YKPEIJIEHUE COCIOBHOIO CTpos. « KaloBaHHas rpaMOTay ABOPSIHCTBY U TOPOJIAM.

OcobenHoctn  coumanbHO  OoprOBI B Poccun.  KpectbsiHCKass — BoOiHa  moJ
npensoautenbcTBoM E. [lyrauesa.

Pemenne HalmMOHANBHBIX 3a7ad M MMIIEPCKHE yCTpeMiIeHHsA. Pyccko-Typelkas BOHHA H
benrpaackuit norosop. Bosspamienue A3zoBa. Pyccko-Typerkue BOHHBI BTOPOH IOJOBHHBI
XVIIB. Krouyk-Kaitnapmxkuiickuit u  fcckuit  porosopsl. [Ipucoenunenne Kpeima u
YCTAaHOBJIEHHE IpoTeKkTopara Haa Bocrounoi ['pysmeit. BosBpamieHne yKpamHCKMX U
6enopycckux 3emenb. Paznens [onbmu. YkperuieHre no3uiuii Ha eBponeiickoM KOHTUHEHTE.
Cemunertnsist BoitHa. bops6a ¢ peBomonnonHoit ®pannueit. [Toxoasr @.D. Ymakosa u A.B.
CyBopoga.

MonynbHas eaununa 9. IlpaBurenscTBeHHBbIN Jarepb Poccun B mepBoil monoBuHe XIX
BEKE.

Buytpennsas u BHewmHss nosnutuka Poccum 1801-1825rr. IlombiTku pedopMupoBaHus
MOJUTUYECKON cucTeMbl Ipu Autekcanjape 1. JIubepanbHble npeobpa3zoBanus Havana XX Beka.
Hernacuspiii komurert, ero coctaB. Munucrepckas pedopma. Pedpopmsr Cenara. KpectbsiHckuit
BOMpoc: «YKa3 O BOJBHBIX XJjeOomamiax». [lman rocyaapcTBeHHBIX mpeoOpasoBanuit H.H.
Cnepanckoro. HoBocunbeueB H.H. u Mopasunos C.A.

VYuactue Poccun B aHTH(paHIly3cKOi KOamuMu. TUIB3UTCKUI 1oroBop. 3HaYeHHE OOEIbI
Poccun B OtedectBennoit BoiiHe 1812 . 3arpanmunsie moxoasl 1813 —1814 romos. Benckwmii
KOoHrpecc U ero pemienus. O6pazoBanue «CasieHHoro Corzay.

Kontppedopmsr Hukomass 1. «Teopus odumnuanpHOW HApPOTHOCTH» € TOJHMTHKA
camMOJepKaBus. YKpEIUIEHHE caMoiepkaBHOW BiacTu. JlanpHelmass UeHTpaau3anus,
OropokpaTu3alusi M  BOGHHM3alusi rocyJapcTBeHHoro ammapata «CoOcTBeHHas — ero
uMIepaTopckoro BenuuecTBa Kauuemsipus» u ee |l ortnenenme. A.X. benkenmopd.
Komudpukuusa. M.M. Cnepanckuii. KpecTbsiHCKMII BOIpPOC B MPaBUTEIbCTBEHHON KOMMCCHU.



PedpopmupoBanue rocynapcTBEHHBIX KpPECThSH. VYka3 «00 O0O0S3aHHBIX KPECThSIHAXY.
WuBenrapuszanuonnas pegopma. KpectbsHckuil Bompoc: 3Tanbl penieHus. [lepBeie moacTymsl K
oTMeHe kpenoctHoro npasa. Pedopmer JILA. ITeposckoro u I1.[]. Kucenesa.

Monynbnas eqununa 10. Poccun Bo Bropoii nonosune X1X Beke.

[TogrotoBka ® mpoBeneHUWE KpecThsHCKOH pedopmbl 1861 rToma. CorumanbHo-
HSKOHOMHYECKUE U TOJIMTHYECKUE MPEANOoChUIKH pedopmbl. CekpeTHblii koMuTeT. ['yOepHCcKue
KoMHTeTHl. [ aBHBIN komuTteT. Penakumonnbie komuccuu. «llomoxenue 19 deppans 1861 .
C.C. Jlanckoit. H.A. Mumotun .M. PoctoBues. JluuHoe ocBOOOXICHHE KPECTHSH.
IIpeBpaiieHre UX B HEMOJHOIIPABHOE COCJIOBUE CENbCKUX oObIBaTeneil. Hanenenue 3zemieid.
Wuctutyr MupoBbIX — nocpegHukoB.  Otpe3ku. UYepecnosiocuna. BbelkynmHas — caenka.
BpemenHo00s13aHHOE cOCTOSIHUE KpecThsiH. Pedopma B yeIbHOM U TOCYAapCTBEHHON JE€pEBHE.
3Ha4YeHHnEe KPECThIHCKOU pedopMBI.

Pepopmbr 60-70—x rtomoB XIX Beka. ColuaabHO-35KOHOMHYECKHE U IOJUTHYCCKHE
npeanocsiku - pedopm. 3emckas pedopma. 3emckue coOpaHuss W ympaBbl. ['opomoBoe
nosiokeHue. ['oponckue nymsl U ynpasbl. PasButne menunusel B Poccun u 3eMckas MEAMIIMHA.
3eMCTBO | 3apOKJIEHUE POCCUIMCKOTO JIMOepatn3ma.

Cynebnas pedopma. beccocnoBHblil cyn. WMHCTUTYTBI NPUCSIKHBIX — 3acenaTenieid,
MIPUCSDKHBIX TOBEPEHHBIX, CYIEOHbIX cienoBareneil. [IpuHIMI HECMEHSIEMOCTH CyneH.
Cynebnas nanata. OKpyxHOH cya. MupoBoii cy.

Boennass pedopma. OTMeHa TelleCHBIX Haka3aHW. PeopraHm3amus cHCTEMBI BOSHHOTO
ynpasieHusi. BeeoOmiass BouHckas nmoBuHHOCTh. Cpoku cityx0bl. [lepeBoopykeHue pycckoit
apMUU.

Pepopma oOpazoBanus. YcraB 1864 roma «llonmoxkeHne O HadalubHBIX HapOJHBIX
yamwmmaxy. OOmee u chenuaibHOe BhICHIEe OOpa3oBaHHE. YHHBEPCHUTETCKUN yCTaB.
HoBoBBezneHus B 001acTi (pUHAHCOBOM CUCTEMBI.

«ukrarypa cepaua» M.T. Jlopuc-Menukosa. CamoaepkaBue U 3aMCKUi THOepain3Mm.

OOmectBeHHO — mnonutudeckoe aswkeHue 50-70-x rr. PeBononMOHHBIE J1€MOKpATHI.
[Togpem KpecThSIHCKOTO M OOIIeCTBeHHOTO nBkeHHs  60-x TomoB. McTokM «pycckoro
koMMyHHu3May. H.I'. UepHbieBckuil. «Benukopycey. «2Onoxa NpoKIaMannuin». «3eMis U BOJIS»
60-x romoB. Kpyxku H.A. Nmyrmaa m M.byramesuu-IlerpameBckoro. Tpu TtedeHus B
poccuiickoM HaponHuuectse: JlaBpos II., Txkawes II., bakynun M. HedaeB u HedaeBIIMHA.
«XoxaeHne B HapoI». «3emiss U Boss» 70-x ronoB u ee mporpamma. «Haponnas Bons» u
«Uepnblii nepenen». YowuiictBo Anekcannpa Il. Kpax peBoiOIMOHHOrO HapoJHUYECTBA.
Pycckue B | UnTepHanmonane.

3HaYeHHe «BEIUKUX pedhopmm».

Oxonomuka mnopedopmenHoit Poccun. Cenmbckoe  X03sKCTBO.  [IpOMBINIIEHHOCTS.
Tpancnopr. Pabounii kiacc, ero MarepuajibHOE U MPAaBOBOE IMoJiokeHHe. Pycckas Oypxyasusi.
Wtoru sxonomuyeckoro pazputusa Poccun k Hauainy XX B.

Brewnss nonutuka Poccun. Poccus n EBpona nocne napuxckoro MUpHoro gorosopa 1856
r. Pyccko-typenikas Boiina 1877-1878 rr. Kononusartopckas monutuka napusma Ha KaBkase u B
Cpenneit Azum.

Anekcannp Il — maps «mupotBopen». Konrppedopmsl. OOpazoBaHne BOSHHBIX OJIOKOB B
Espore.

MonaynsHasg enuauna 11. Bropast mpombluieHHAs pEBOIONMA: 3TAMbl, TOCIEICTBUS, UTOTH.

N300peTenusi, U3MEHUBLIME MHUD: 3JEKTPHUYECTBO U CTPOUTENIBCTBO 3JIEKTPOCTAHIIMH,
HOBBIE€ MCTOYHHUKH HHEPrHM, paauo, TenedoH, Tenerpad, Hayalio aBTOMOOWIHM- CTPOEHWS,
KoHBelep. Pa3Butne npombineHHod nuBniausanuu B EBpone n CeBepHoil AMepuKu. Dmnoxa
Meliazu B Snonun. Berymenne kanuTanu3Ma B HOBYHO CTAIUIO CBOEro pa3BuTus. OCHOBHBIE
4epThl MOHOIIOJUCTUYECKOIO KaUuTaJIn3Ma. MHUpOBBIE SKOHOMUYECKHE KPU3UCHI: UX CYIHOCTb,
OpUYMHBl U mociencTBus. OcoOeHHOCTH OypXKya3HbIX M HallMOHAIbHO-OCBOOOIUTENIBHBIX
peBoronMii nepBoil yerBeptu XX crojerus. PacmpocTpaHeHue MapiiaMeHTCKUX PECIyOJiK B
EBporie, ux oTIuM4Ms OT NPE3UAEHTCKUX pecnyOauk. Poct comman-geMoOKpaTH4ecKoro u



KOMMYHHUCTHYECKOIrO JABMKeHHH. IlepBble aHTMMOHONOJBHBIE 3aKOHbl. PeMHHU3M — OOpbOa
KCHIIMH 32 TOJMTHYECKOe paBHoMpaBue. PazButue mpocBemieHuss U obpazoBanus. Hayuno-
TEXHUYECKas PEBOJIOLUSA KaK IOCIEOHASA CTagusl Pa3BUTHs IIPOMBILIICHHON LUBHIA3ALMH.
ABToMaTH3anus M poboTu3auus IpousBojcTBa. TeneBupeHue. Hauano KocMHUUYECKOHM 3pBbl.
N3meHeHns noJIUTHYECKONH CHCTEMBI M COITMAIBHOM CTPYKTYPBI €Bponeickux crpaH. OOIecTBo
«BceoOmero OmaromeHCcTBHs». CoIUan-IeMOKpaTHsl W KOHCEPBATU3M — JBE OCHOBHBIC
nojauTuyeckue cwibl EBponbl BTOpol mosioBUHBI XX cronetus. HoBble TeHaeHUUH B
aeMorpauuecKkoM pa3BUTHHM E€BpPONEHCKHX cTpaH. @DEeMHHU3M: OT MOJUTHYECKOTO K
DKOHOMHMYECKOMY  paBHonpasuio.  M3MmeHeHnms  xapakrepa  3aHsaToctd.  KoHnennus
«HENPEPHIBHOTO» 00pa30BaHMs U €ro OCYIIECTBICHUS B pa3BUTHIX cTpaHax. HTP — coznanue
IPENoChIIOK Ul Ilepexoja K MOCTHMHAycTpuanbHoMy obmectBy. /[[. bemr, poxnenue
KOHIICTIUH TOCTUHAYCTPHAILHOTO 00IIecTBa

MopynwsHas eqununa 12. Poccus B konne XIX - wagaine XX Beka.

OcoOeHHOCTH Ppa3BUTUS MOHOIOJUCTHYECKOro Kamutanum3sma B Poccumn. ConmanbHO-
skoHommuyeckoe paszButue Poccum 1900-1914 ron. Pa3Butue kanuTamusma «BUIMPHY.
CommanbHblii cocTtaB HaceneHus 1o nepenucu 1897 1. OObekTHBHasE NOTPEOHOCTD
UMHAyCTpUalbHONH MozepHu3anuu Poccuu. [lucKkyccuM HUCTOPUKOB M COBPEMEHHHMKOB 00
OCHOBHBIX HAamNpaBJICHUSAX MoOAepHH3amuu: (HopMupoBaHHH S(H(HEKTUBHBIX  PHIHOYHBIX
OTHOILIECHMH, 3JIEMEHTOB I'PaXXIaHCKOro OOIIEeCTBA U MPABOBOIO IOCYIapCTBa. « ACUHXPOHHBIM»
TUI pa3BuTus Poccun u ero BiausiHue Ha XapakTtep npeoOpasoBanuil. [Ipenensl camoiep:kaBHOTO
pepopmMupoBaHusl.

IIpaBuTEnbCTBEHHBIM  JIarepb, KOHCEpBATU3M M MojaepHusauus, PopcupoBaHue
UHIYCTPUAIIM3AaLlUU «CBEPXY». YCWIEHHME TIOCYyJAapCTBEHHOIO PETYJIMPOBAHMS SKOHOMHKHU.
Pedbopmer C.}O. Burre. WnaaycTpuanmzamuss «CHHU3Y»: POCCHUCKHE TMPOMBINIUICHHUKH,
KyIIE4eCTBO, KPECTbSIHCKHE IIPOMBICIBI, Koomepauus. Pycckas nepeBHsS B Hadane BekKa.
ObocTpeHne CropoB BOKPYT PEIICHHS arpapHOro Bompoca. Pyccko-smonckas BoitHa 1904-1905
IT.

[TepBas pycckas peomorus 1905-1907 ron: xapakrtep, OCOOEHHOCTH, HWTOTH. Tarbl
pa3BuTHs peomoruu. Manudect 7 Okta6ps 1905 r. Cozpanue I'ocynapctBeHHo#l Jlymbl.
Oo6pazoBanue CoBeroB. Odopmiienne 3-x monutuueckux jarepei. Co3maHue MOJUTUYECKUX
naptuil. «Coro3 pyccKoro HapoJia» - Kak LEHTp MpPaBoro 0joka. DBOJIOIMS TOCYAAPCTBEHHOM
BJIaCTH. «Bepxu» B yCIIOBUSIX NEPBOM POCCUUCKON peBONIOUMH. M3MEHEHUs] B MOJIUTHYECKOU
cucreme B 1905-1907 rr. IlpaBurenbctBenHble pedopmbl [1.A.Ctonbimuna. CTONBINMUHCKAS
arpapHas pedopma: 3KOHOMHYECKas, COLMajbHas W IOJIUTUYECKass CyIIHOCTb. Ee uroru u
MIOCJIEZICTBHSI.

JIuGepanbHO-1eMOKpaTnueckuii yarepb OT «Coro3a OCBOOOXKIEHUS» K TMOJTUTHYECKUM
naptusiM. [Iporpammsl, ctpaterus u TakTuka naptiuu «Coro3 17 okT0ps» U KOHCTUTYLIHMOHHO-
JI€MOKpPAaTUYECKOW MapTHUH, CKJIa/IbIBAaHUS MPOTPECCUBHOIO 0JI0OKa B rocyiapcTBeHHOM Jlyme.

Connanucruyeckuil nareps. BosnukHoBenue naptuu 3cepos u PC/IPIT: nporpammel
comua-aeMokpaTudeckoit padoueit maprtuu PCIPII, connanucToB-peBOIOIIMOHEPOB,
CTpaTerus, TakTUKa. «boapmeBUKN». « MEHBILIEBUKIY.

MonaynbHas eaununa 13. Poccus B yClOBHSIX TE€PBOM  MHUPOBOM  BOWHBI U
00IIeHAIIMOHAIEHOTO KPHU3HCA.

[IpuunHbl 1 XapakTep nepBoi MUPOBOM BOIHBI. DOPMUPOBAHHE TPOTUBOCTOSIINX OJIOKOB.
Ilenu u crparerus TpoiictBeHHOro Coro3a. «AHTaHTa» — coro3 AHrnuu, @panuuu u Poccun.
Pa3znornacus BHyTpu Onioka. Pa3zpaboTka cTpaTrermu M TaKTUKH MEXKIYHapOJHOTO pabodero
JBUKEHUS 110 OTHOLIEHUIO K BOMHE. Bropoit IHTepHanOHall B yCIIOBUSX BOMHBI.

Poccusa B mepBoil MupoBoi BoitHe. Llenn mpaBUTENBCTBEHHOTO Jarepsi B BoiHE. McTokm
oO1eHaoHanbHoro kpusuca. Ilo3unus momuTuyeckux mnaptuii Poccum mo OTHOLIEHHIO K
BorHe. lIpuumHBI mnOpakeHUsT pyCcCKOM apMuu. BOEHHO-IIPOMBIIIEHHBIE KOMHTETHI.
HapacTtanue oOIieHalMoOHaIbHOTO KpHU3Uca B Tojbl BOMHBI. Pa3znokenue camozepxkaBus. I
Paciytun. [lonspuszanus MOIUTHYECKUX CHII. AKTUBHM3AUUs IOJIUTHYECKOW NEATEIBHOCTH



nubepanbHpix  maptuii. Peur IILH. MwumokoBa B Toc. Jlyme. Poct mnomynspHOoCcTH
cormanuctruueckux naptuil. Cozganue CoBeToB pabounx M CONIATCKUX ACMYTATOB.

OkoHYaHuE MEPBOl MUPOBOM BOITHBI, €€ UTOrU. Bo3aelcTBue nepBoil MUPOBOM BOMHBI Ha
MHUPOBYIO HCTOPUIO NIEPBOM MOJOBUHBI XX Beka

MopynwsHas eqununa 14. Benukas Poccuiickas peposonuu: 1917-19217r.

I[lepseiit nepuon Benukoit Poccuiickoit pesomtoruu. 1917 rox: ot ¢eBpaist K OKTAOPIO.

OeBpanbckas Oypkya3zHas JAeMOKpaTHuUecKas pEeBOJIOLWsA: NpuuuMHbl M urtoru. Kpax
camozepkaBus. [lomokeHne B crTpaHe mocie (EeBpaTbCKOM PEBOJIONUH, TEPCIIEKTUBHI
JAIbHENIIEr0 pa3BUTHSI CTPAHBI.

Anpensckue Tesucsl B.JM. Jlennna. JIBoeBnactue (MapT — MIOJIb): CYLIHOCTb M 3Tallbl
pazButua. Bpemennoe mnpaButenbctBo. Ilerporpanckuit CoBer pabouMx H  CONIATCKUX
nemnyTaroB. Tpu Kpusuca mepuoia aBoeBiacTus. [lomoskeHume Ha (ppoHTaX, BHYTPEHHSS U
BHEILIHSS OJUTUKA BpeMeHHOro npaBUTENbCTBA.

Bropoii mepuon Benmkoit Poccuiickoit peBomonmu. Hionbckuii Kpu3uc U 000CTpeHUE
NoJuTHYECKO cutyanuu nocie 1917 roxa. IIpoBan kKopHUIOBCKOro MsTexa. bolblieBu3anus
Cogeros. VI cbe3n PCIPII(6) — kypc Ha BoopykeHHOe BoccTanue. [loaroTroBka BOOPY>KEHHOTO
Bocctanus. uckyccuu B PCIIPII(6).

[To6ena oxTsaOprckoro BoopykeHHoro Bocctanusa. |l cve3q CoseroB. IlepBbie eKpeThl
COBETCKOM BIJIACTH: O BJIacTU, 0 mupe u 3emie. [lepBoe coBerckoe mpaBuTenbcTBO. IlepBbie
MEpONpUATHS cOBETCKOM BiiacTu. CoBpeMeHHble KoHUenuu OKTAOpbCKON PEBOIIOLUU U €€
3HA4YEHHE JIJI1 MUPOBOM UCTOPHH.

Tperuii mepuon BPP. YcranoBineHne COBETCKOM BJIAaCTH Ha TEPPUTOPUM BCEM CTPaHBI.
«ITapan» nexperoB. Beixong Poccum u3 nepBoil MupoBOil BOMHBL. JlUCKyccum B mapTuud u
Coserax no Bompocam 3akiatodeHus cenaparioro mupa (B.U. Jlenun, JI. Tponxkuit). bpectckuit
Mup. BbIXoa 3cepoB 13 npaBUTENbCTBA. DCEPOBCKUE MATEKHU BeCHBI — Jieta 1918 roxa.

UYersepreiii nepuon BPP. I'paxpanckas BOMHAa M MHOCTPAHHAs BOCHHAs WHTEPBEHLHUS.
W3meHeHus mnoiuTUYECKHX CHJI B XoAe BOHHBI. «benoe nBuxkeHue». [locnenacTBust BOMHBI.
benwiii u kpacublii Teppop. IloauThka M mpakTHKa «BOEHHOTO KOMMYyHH3Ma». COBpeMEHHbIE

OLICHKU TPa)XJAaHCKOH BOWHBI M «BOEHHOTO KOMMYHH3Ma. MexayHapoaHOE 3HauYeHUE
Benuxkoit Poccuiickoit peBOJIONMHU: COBPEMEHHBIE OOIIECTBEHHO-TIOJUTUYECKUE U HAyIHBIC
JUCKYCCHH.

OKOHOMHYECKHE OCHOBBI  COBETCKOTO  TMOJUTHYECKOro  pexuma. Pa3HOTMIIHOCTH
LIMBUIN3ALMOHHBIX YKJIAJ0B, YHAaCJIEIOBAHHBIX OT IPOLUIOro. DKOHOMHYECKAs Iporpamma
OonpiieBukoB. Hawano dopmupoBaHusi OJHONMAPTUMHONW TOJUTUYECKONW CHUCTeMBI. [lepBbie
coBeTckue KoHCTUTynuu. O6pazoBanne CCCP. DTHHUECKHE U COLMOKYJIbTYPHbBIE N3MEHEHMUS.
Oco0eHHOCTH COBETCKOM HAllMOHAIBHOM MOJMTUKHU U MOJENIM HAllMOHAIBbHO-TOCY/IapCTBEHHOTO
YCTPOMCTBA.

Bei6op myrteir moctpoeHus commanuzMa B 20-¢ roxpl. [Tommtwdeckuit kpusuc 1920-21
roJoB: AHTOHOBCKMM M KpoHIITanckuil MATEXH U UX COLUAIBHO-TIONUTHYECKUN cMbICIL. ['omoxn
1921r B IloBomwkbe. [Tpuunnsl BBenenuss HOIla. X cve3n BKII(6). B.M. Jlenun. «oxman o
3aMeHe MpOJpPa3BepCTKH mpojHamorom». PuHaHcoBass pedopma. Pa3purue Koomeparuu.
JluxkBunanust  OesrpamoTHocTU. BuyTpumaptuitnas O6opsba  cepeaunsl  20-X  TOJOB.
DKOHOMHYECKOe M TMOJUTHYeCKoe pa3BuTue crpanbl B roasl HOIla (1921-1927 ropsr).
[Tpo6nemsl, mpotuBopeuns u uroru HOITa. Onerr HOIla n coBpemenHbie peopMEI.

MonynsHas equanna 15. Iepsoe necarunerrne CoBeTCKON BIACTH.

[TonoskeHne cTpaHbl OCIE OKOHYAHUS TPakIaHCKOW BOMHBI. [IpombinuieHHOCTh. Cenbckoe
xo3siictBo. Tpancnopt. ['onox 1921 r. KpectesiHckue Bocctanus. KpoHIITaATCKUN MATEXK.

10 cve3n PKII(6). [Tepexon k HOBOM 3KOHOMHUYECKOW mojuTuke. E€ cymHoCcTh. Ycnexu u
TPYJHOCTH B OCYIIECTBJIEHUU HOBOM 3KOHOMUYECKON MOJUTUKH. Kpn3nc HOBOI AIKOHOMUYECKOM
MOJINTUKU U €r0 MPUYHUHBI.



BHemHss moauTHKa COBETCKOrO rocyiapctBa. Hopmanusanus OTHOIIEHUN C COCETHHUMU
rocynapctBamu. [eHys3ckas KoH(pepenmus. Pamamibckuii moroBop. CoBeTCKO-Te€pMaHCKUE
oTHomeHud. Yaptumatym Kep3ona. 1924 ron — ron qumiomarudeckoro npusnanus CCCP.

Ob6pazoBanue CCCP. IlpuuuHbl, yCIOBHS, NYTH H© O3Tambl CO3JaHUA HOBOTO
rocynapctBeHHoro oopazoanus. B. . Jleann u U. B. Cranun o nmpuHIUNax oObeIMHEHUS
coBerckux pecnyomuk. 1-it ceezn CoeroB CCCP. Ilepas xoncturynuss CCCP. 3nauenue u
nocnenctBus oopazoBanust CCCP.

[Mocnennue roxapl xu3Hu B. W. Jlennna, ero 6one3np u cmepTh. llocieanue mucema U
crateu B. U. Jlenuna. B. W. Jlennn u neHuan3M. bopp0a 3a BiacTh B COBETCKOM PYKOBOJICTBE B
nepuoyn Oonesan B. U. Jlenmna. M. B. Cramun — renepanbnbiii cekperaps [IK PKII(6).
Otctpanenue ot Binactu JI. J[. Tpoukoro. «HoBas onmosunus» u e€ pasrpom. O0beauHEHHAS
JIeBasi OIIO3ULIUA U €€ OpAKEHUE.

N3menenus B 6biTy. HOBBIE peBOIOIMOHHBIE MPA3THUKUA U OOpsIbl. Y CHIIEHHE TapTUHHO-
roCy/1apCTBEHHOI'O KOHTPOJISI HAaJl IIPOLIECCAMHU B KYJIbTYpE, HAyKe, UICKYCCTBE.

Mopynbsnas eqununa 16. CCCP B snoxy “00bII0I0 cKavka”: moOeIbl ¥ MPeCTYIICHUSI.

Heo6xonumocTs yckopenus naaycrpuanusanuu ctpanbl. X1V cve3n BKII(6) n nuckyccuun
B maptdd 1o mpobiemMaM wuHAycTpuanu3anuu. DopcupoBaHHAs —UHAYCTpHUATU3ALUA:
MPEANOCHUIKA, WCTOYHUKM HAKOIUICHUS, METOAbI, TEMIIbl. Y CKOPEHHBIE TEMIIbl Pa3BUTHUS
TSKEJION MPOMBIIIEHHOCTH M BOEHHO-IIPOMBILUIEHHOTO Komiuiekca. [lepBble coBeTckue
MATHICTKU: yCIeXH | mpobiembl. [IpwHIMIBI TUTAHOBOW 3KOHOMUKH. LleHTpanmm3arus
YIPABJICHUS 3KOHOMHKOM.

KomnnexktuBu3zanus CelbCKOTO XO3SIMCTBA: TEOPHUsS M MpaKTUKa npoBenaeHus. [IpuHuunsl u
¢dbopMbl KoieKkTuBHBIX X035icTB. [locTanosnenue LIK BKII(6) «O6 uckpuBieHny napTaiuHuu U
Mepax TIOMOIIM KOJIXO3HOMY JBWXKEHHUIO». [loauTHKa CIUIONIHOM KOJUIEKTUBU3AIMU U
«JIMKBUJALMU KyJadecTBa Kak kinacca». 'omon 1932-1933 ronos.

KynerypHas pesomonusa. Passutue coBerckod Hayku. [IpuHOMIBI  COBETCKOro
31paBooOXpaHeHus. IHTeIMIeH1IHs U BIACTb.

Jedbopmarisi MOTUTHYECKON CUCTEMBI CcoBeTckoro obmiectBa. Koncturymus 1936 .
CknanpiBanue TtotanutapHo cucrteMbl.  «Kynbr mmuHoctu» Cranuna. Homenknatypa.
[Tonutnyeckue penpeccuu 30-x ronoB B CCCP: mpuunHbl, CyITHOCTh, YPOKH. AHTHCTAIUHCKAs
ommo3unysa B 30-e robl.

Utorn pazsurus CCCP x konuy 30-x romos. IlpeBpamieHust cTpaHbl B WHIYCTPHAIbHO-
arpapHyio jJaepkaBy. VI3MeHeHHe CONHMaNbHOM CTPYKTypbl oOmectBa. OMNBIT pelieHus
HannoHaiasHOTO Bompoca B CCCP.

MopynpHas eqununa 17. Mup Mexay BOHHaMU.

Bepcanbckuit MupHsiii norosop. Byapo Bunbcon u ero «14 nmynkrosy. Jlura Hanuii u ee
pOJIb B pa3BUTUU MEXIYHAPOAHBIX OTHOLIEHUH B 20-€ ToJIbl

I'enyn3ckas koHpepeHuuss u GOpMUPOBAHUE MPUHIIUIIOB COBETCKON BHEITHEH MOJUTUKH.
Pannanbckuit MupHsbiii noroBop. Co3nanue KoMuHTEpHa: LeTM UM OCHOBHBIE HaIlpaBJCHUS
nesitenbHocTH. BKII(0) n couman-nemokpartuueckoe asmxenue. CorunrepH. Tpouxwuit JI. 1. u
co3nanue |V HurepHanmonana. Drtanel BHemHed monutukn CCCP B MEXBOEHHBIE TOIBI.
Buemnsgas nomutnka CCCP B yCclOBHSIX  «CAaHUTApHOTO  KOPJIOH@», YCTaHOBJICHUE
JTUTUIOMATHYECKUX OTHOIICHUNW C OCHOBHBIMU KANHUTATUCTHUYECKMMH cTpaHamu. [Ipobriembl B
MOJIUTHYECKUX ¥ SKOHOMHUYECKUX B3aMMOOTHOIICHUSAX C KAMUTATUCTUUYECKUMU CTPaHAMH.

Oxonomuueckuit kpuszuc 1929-1933 rogoB u ero mnocnencteus. «Hosbeiii kype» @./1.
Py3Benpta. ®opmupoBanue ¢ammcTckoro Os0ka. Ockamanus arpeccuu. JlearenbHOCTh
KoMuHTepHa: OT TaKTUKM MHPOBOW PEBONIOIMU K TAaKTUKE EIUHOTO0 HApOJHOTO (poHTA.
Coserckuii Coto3 B 60pp0€ 3a CO3/IaHHE CHCTEMBI KOJIJIEKTUBHOW Oe3omacHOCTH. Berymnenue
CCCP B Jlury Haumii. M.M. JIutBuHOB. Ypoku dammcrckoro mytda Bo @panuuu. JloroBopsl o
B3auMonomonn ¢ Dpanmueit u YexocmoBakueit. I[lomoms pecnybmukanckoit Mcnanuu u
Kurato. Boennsie kondaukTs! Ha JansHem Boctoke. bopsba ¢ SInonueii.



MexayHapoaHbie oTHOIICHHUS HakaHyHe || MmupoBoli BoitHbL. AHuLTI0OC ABCcTpuu. [TonmuTrka
«YMHPOTBOpPEHUs». MIOHXEHCKOE COTJIalleHHe, ero MoCaeICTBH. AHIIIO-TepMaHCKas U (paHKo
repMaHckas aeknapanuu o npyxoe. [lagenune Iparu. XVIII cbe3q BKII(6) o MexmyHapoIHbIX
otHomeHusx ¥ BHemHed mnomutnke CCCP. MonoroB B.M. Amrio-¢panko-coBeTcKkue
neperoBopsl  JietoMm 1939 roma: Xoa, MO3UIMA CTOPOH, MNpUYMHBI Heynadu. COBETCKO-
FEepMaHCKUN MAaKT O HeHamnajJeHuu. COBpEMEHHbIE OLICHKM I1aKTa B 3allaJHONM U POCCUHMCKOMN
ucropuorpaduu.

Monynbnas equania 18. Bropas mupoas Boitna. Bxirag CCCP B mobeny Han damm3mMoM u
MUJIUTAPU3MOM.

Bropas mwupoBas BOHHA, €€ IPHUYUHBI, Xapakrep, nepuogusanus. PopMHUpoBaHUE
anTuamucrckoro gpponta. Snra — Terepan — [Torcmam.

CCCP B nepBblif nepuo1 BTopoit MupoBoii BoiHbel. X VIII napTkoHdepeHys u ee poib B
MOATOTOBKE K BoiHE. Penpeccun B apmum. CoBeTcko-puHCKas BoifHA W ee ypoku. Bemmkas
OteuecTBeHHas BoiiHa, ee mnepuousauus. IIpuumnel Heynau CoBeTckoil ApMuM B IEpBBIH
nepuoJi BoitHbI. CpbIB IJIAHOB «MOJIHUEHOCHOM BOMHBI». IlepecTpoiika SKOHOMUKH CTpaHbl Ha
BOCHHBIM JIaJI.

Kopennoit nepenom B xoxae Bennkoit OtedyecTBEHHOW W BTOPOMl MHUPOBON BOWHBIL.
«MockoBcKasi OMTBa» - KOPEHHOM TTOBOPOT Ha COBETCKO-TepMaHCcKoM (ponTe. CTanmHrpaackas
6uta aBryct 1942 roga — ¢eBpasip 1943 roma — KOpeHHOI MepesoM BO BTOPOIl MHUPOBOIL BOIHE.
butsa nox Onb-Anameitnom. Berxon Mtanuu u3 Bropoit MupoBoit BoiHBL. Kypckas 6utsa neto
1943 rona — 3aBepIieHrne KOPEHHOTO Mepeoma.

3aBepuieHre BTOpoi MUPOBOI BoWHBI. OcBoOOXkAeHHEe EBpOIbI OT (amncTCKON arpeccuu.
OtkpsiTue BToporo gpponra B EBpore. Bastue bepnauna Coerckoit ApMuei.

VYyactue CCCP B paszrpome Mmunutapuctcko SAnonnn. Hauano simepuoit 3psl. OkoHYaHuE U
utorn BoiHBL. lleHa W uCTOYHUKM MOOEOBI COBETCKOTO Hapoia B BoitHe. llommTuueckue
IIOCJIEICTBUS BTOPOM MUPOBOU BOWHBI.

Mopynphas equnauna 19. CCCP B 1945-1985 rr. BHyTpeHHSs 1 BHELIHSAS IOJUTHKA.

BoccTaHoBneHne HapoJHOTO XO34HMCTBAa CTpAaHbl: MCTOYHMKM M Temmbl. [locieBoeHHas
JIepEBHS: TPYAHOCTH M TpPOOJIEMBl CEIbCKOro xo3siicta. [leHexHas pedopma U OTMEHa
kapTouHOM cuctembl. Hapacranue nedopmainuii B counaabHOW, MOIUTHYECKON U KyJIbTYpPHOU
YKU3HH CTPAHBI.

Mup B ycnoBUSIX «XOJOIHOM BOMHBDY. DOpMUPOBAHME MHPOBOM CHCTEMBI COLMAIA3MA,
HATO u Bapmasckuii norosop. ['oHKa BOOpyKeHHS.

«XpyleBckas OTTeNeNb» - TJIaBHbIE HaNpaBlieHUs, MpoTuBopeuusi, urtoru. CyzabOa
nomutuka: H.C. XpymieB. DKkOHOMUYECKHE M TOJUTHYECKHE MPOOJIEMBl: JEeCTAIMHU3ALUS U
nonbITku pedopMm. XX cwe3n KIICC u ero 3Hauenue. PeaOunuranms >epTB penpeccuil.
CoBHapxo3bl. Kypc Ha yckopeHHe Hay4HO-TEXHUYECKOTO MPOTPeEcca U XUMU3ALMIO HAPOJHOTO
X0351MCTBa, OCBOeHME IeinuHbl. Hawamo kocmuueckoit spel. [arapun HO.A. O6Goctpenue
IIPOIOBOJILCTBEHHBIX TpyJaHOCTeH. Meponpustua B arpapHoil oOnactu. IIpoTtuBopeuns B
arpapHoil nonutuke. llosBneHue nuccuaeHTckoro aBukeHus. KapuOckuit Kpu3uc M ero
BIIMSTHUE HA PA3BUTUE MEXKTYHAPOIHBIX OTHOIIEHUH.

CoumanbHO-35KOHOMUYECKOE pa3BuTHE cTpaHbl B 1964-1985 r. bpexneB JIL.M. u ero
okpyxenne. Pedopmbr konma 60-x - Hauana 70-x rogoB. Hapacranue 3acTOMHBIX SBIEHUH B
coBeTckoM obOmiectBe B KoHie 70-x B mepBoil moioBuHe 80-x rozoB. [ucnponopuuu B
HSKOHOMHKE: OTCTAaBaHHE CEJIbCKOTO XO3AHCTBa,  IpeodiajiaHue «IPOU3BOJCTBA CPEACTB
MIPOM3BOJICTBA» B  TNPOMBIIUIEHHOCTH, «KOPPEKTHpOBKa IulaHOBY». llajmeHune TemmoB
SKOHOMMUYECKOTO pa3BUTHA. KoHLeENuus «pa3BUTOro COLUAIN3Ma» U PEATLHOCTH COBETCKOTO
obmiectBa. ConuanbHble mporpammbl. [Ipo0ieMbl U TOCTHKEHUS COBETCKOTO 3/[paBOOXPAHEHUS.
[IpaBo3amiuTHOE JBMKEHHE KaK NPOSBICHHE IOJIMTUYECKOW ONMO3MIMOHHOCTU. Pazpsaka
MEXIYHAapOAHOM  HANpPSOKEHHOCTHU:  OTpaHMYEHHE  CTPATEerMYeCKUX  HACcTyHaTeJbHBIX
Boopyxkenuit (OCB-1, OCB-2).

[TonbITKM MTpeo0TeHUS KPU3UCHBIX siBiIeHUN. AHpornoB HO.B.



[TepecTpotika: mpuunssl, 11enu, utord. M.C. ['opbadyeB. HoBoe moauTudeckoe MbIIIJICHHUE.

MonaynsHas eaununa 20. HHQOpManmoHHas pEBOJIONUS M €€ IMPOTHO3UpYyEMble
pe3yabTathl. ['106anpHble MPOOIEMbl COBPEMEHHOTO IOCTUHAYCTPHAIBHOIO O0IECTBA

[Ipennoceiiku  MHOOPMAIIMOHHONW PEBOJIIOLUHN: PAa3BUTHE KOMIIBIOTEPHBIX TEXHOJOTHH,
Hayajo KOCMUYECKOH 3pbl, TeleBuAeHNe. TeHIeHIIMY COLUaIbHO-1eMOrpaduuecKoro pa3BUTHs
B smoxy HTP. MndopmanronHas peBOTIONMS: MEPCOHATBHBIA KOMIIBIOTED M KOMIBIOTEPHBIC
CEeTH, YCKOPEHHE TEMIIOB HayYHO-TEXHUUYECKOI'0 IIPOrpecca, HAHOTEXHOJIOTUHU, OMOTEXHOJIOTHH U
ycrexu reHeTukd. OOmas XapakTepuCTUKa W HAINPaBICHHS PAa3BUTUS BBICOKUX TEXHOJOTHM.
Konnenmuu passutus noctuHayctpuanibHoro obmecta ([.bemn). Konnenmus ycToRduBoro
pa3BUTHS U COBPEeMEHHBIA MHp. [lemorpaduyueckne TEHACHIMU B Pa3BUTHIX CTpaHaX M B MUPE.
«CpenHss MPONOJDKUTEIBHOCTD JKU3HW» — KAaK MHTETPAJIBHBIM I10Ka3aTellb YPOBHS Pa3BHUTHUS.
CMmeHa napaaurm B HayKke U 37paBooxpaHeHuu. ColuanbHble TapaMeTpbl HOCTUHIYCTPHAIBHOTO
ob1ecTBa, MI3MeHeHUe CTPYKTYpbI 3aHATOCTH M Xapakrepa Tpyaa. «Kiacc MHTEIUIEKTyanoBy -
HOBasi 31uTa. JIoMKa CEeMEHHBIX OTHOLIEHUH, 3KOHOMHYECKHE W KyJIbTYpPHbIE IPUUYMHBI U
nociencTBus. KoHuenmus «HempepblBHOTO 00pa3oBaHMA» KaK OTpaKeHHE MOTpeOHOCTen
IIOCTUHAYCTpUAIbHOM 3110xH. [IepecTpoiika MexayHApOAHBIX OTHOLIECHUH.

I'mo6anusm. CraHoBieHue eaquHoro MupoBoro peiHka. Pons THK B MupoBoii s3xoHOMUKE.
[Tapgenue ponu rocynapcets. Poct anturiobanusma.

Okonornyeckue mpoOieMbl B coBpeMeHHOM wmupe. Kuorckue cornamenus. Poib
MEXyHapOJHBIX OOIIECTBEHHBIX OpraHM3anuii B UX pemieHusix. Jlpmwkenne «Green Peace».
IIpenorBpaienue saepHoit karactpodsl. Pons OOH B npenoTBpalieHny BOGHHBIX KOH(JIMKTOB.
MexyHapoHOE COIJIAalIEHHE I10 OTrPAaHUMYEHHI0 TOHKM BOOPY)KEHHS M PacHpOCTpaHEHUs
AJIEPHOTO OPYKHS.

boppba ¢ MEXIyHApOAHBIM TEPpPOpU3MOM. MeEXIyHApOAHbIE TEPPOPUCTHUECKUE
OpraHu3alK: IPUYUHBI MOSABJICHHUS, LIeJH, IPOrpaMMbl, TakKTUKa. OObeAMHEHNE rOCy1apCTB AJIs
00pb0OBI C MEXKAYHApOJHBIM TEPPOPU3MOM. BBeneHHE HSKOHOMHYECKHX U MOJUTHYECKHX
cankiuid. [IpoGiemsl «ceBep — 1or». bopsba ¢ 6€IHOCTBIO, TOJIOA0M, MUAEMUSIMU B CTpaHax
tpethero mupa. Pors BO3, KOHECKO u 0011ecTBeHHBIX OpraHU3alMi B PEIICHUU MPOOIeM
pa3BUBAIOIIMXCS CTpaH. YTiayOJieHHe IMBWIM3AIMOHHOTO pa3pblBa MEXKIY pPa3BUTHIMU
CTpaHaMU, Pa3BUBAIOIIMMHUCS U CTPAHAMU C MIEPEXOJHON SKOHOMUKOH.

MonaynbHas eauauna 21. Oco6eHHOCTH IMBUIIN3AMOHHOTO pa3BuTus Poccun.

OcHOBHbIE MTapaMeTpbl Pa3BUTHSI YEJIOBEYECKOIO OOIIECTBA B MEPUOJI arpapHOil KyJbTYpHI.
I'eorpaduueckoe mnpoctpaHcTBO M reomnosnuTHka Poccun. OcobGeHHoctn  (opMHpOBaHUS
poccuiickoi rocyaapcTBeHHOCTH. [lonmuTnueckue (HhakTopbl IKOHOMUYECKOTO Pa3BUTHUS CTPAHBI.
[TocnencTBust TaTapo-MOHIOJILCKOTO WIa M €ro BIMSHUSA Ha (DOPMUPOBAHHE BEIMKOPYCCKOM
HapogHocTH. (OCOOEHHOCTH pa3BUTHSL PYCCKOTO LIEHTPATIM30BaHHOIO TocynapcTsa. Poib
camozepkaBuss B uctopun Poccun. OcoOEHHOCTH COLMANbHOM CTPYKTYpBl PYyCCKOTO
dbeonanmzma. Crienrduka Moa0KeHUst POCCUICKOTr0 Topo/a.

Oco0eHHOCTH pa3BUTHS MPOMBILIUIEHHON nuBMIM3anuu B Poccuun. Crienuduka resesuca
Oypkya3Hbix oTHomeHuid B Poccun. IlpotuBopeumBwiii xapakrep pedopm Ilerpa |.
OTnuuuTenbHble YepThl MyTed (OpMHpPOBAaHUS POCCHHMCKON Oypxyazuu. BzaumMooTHoOIIEHUsS
camojaepkaBus U Oypxkyasuu. HepaBHOMEpPHOCTh pa3BUTHSI Pa3IMYHBIX DPETHOHOB CTPaHbI.
Pedopmbr 60-70-x romoB XIX Beka W pa3BUTHE NPOMBIIUICHHON peBomtonuu B Poccum.
CBoeoOpa3ue pOCCHUICKOTO HUMIEpHanu3Ma. 3aBeplUieHHe Iepexofa K HHIYyCTPHAIbHOMN
nuBmn3anui. OcoOEHHOCTH COBETCKOM MHAycTpuanuszauuu. CIIOKHOCTH —Tepexoja K
pBIHOYHOM sKOHOMUKE. [IpoGnemsl nemorpaduyeckoii, couuanbHON U MOJUTHYECKONW CHCTEMBI
CTpaHBbI

AHHOTAIMUA PABOYEM ITPOTPAMMOBI JUCIHHUIIJINHBI «AHOCTPAHHBIN
SI3BIK»



ConeprxaHue TUCIHUILIAHBI

Moayis 1. BBOgHO-KOPPEKTHBHBIM KypC - Pa3BUTHE HABBIKOB YTCHHS U IIOBCEIHEBHOTO
0o0LIeHUS

Monyib 2. OGydeHue 9TeHuto MpodecCHOHATLHO-OPHEHTHUPOBAHHBIX TEKCTOB

Monyne 3. OOyueHHE CMBICIOBOM KOMIIPECCHU  COICpXKaHUS MPOPECCHOHATBHO-
OPUECHTUPOBAHHBIX TEKCTOB

Monyib 4. OGyuenue npodeccuoHaIbHO-OPUEHTUPOBAHHOMY OOIICHHUIO

AHHOTAIIYS PABOYEHN TPOTPAMMBI JIJUCHUILIUHBI «(IICUXOJIOT U U
INEJAT'OI'HKA»

Conepxanue JUCLUILINHBIL
Monyns 1. Ponb ncuxonoruueckux 3HaHuil B pabore Bpava. [Ipeamer 1 MeTO1bl HICUXOJIOTHH.
3HaueHue IICUXOJOTMYEeCKMX 3HaHUN B pabore Bpauda. llpeamer M MeToAbl NCHXOJIOTHU.

COBpeMCHHBIC IIKOJIBI IICUXOJIOI'UH.

Mopyne 2. Ilo3HaBaTenbHbIE MNPOLECCHl. OMOUMU U 4yBcTBA. l[loHATHE M CTpPyKTypa
KOTHUTHBHOHW ¥ 3MOITMOHATBHON CEpBHI.

Monyne 3. UHauBuaHble M TUYHOCTHBIE cBoiMicTBa. [loTpedHOCTHM M MOTHBEL Ilcuxomnorus
MHAUBUYaTbHOCTH. OCOOEHHOCTH IMYHOCTHON Cephl, HOHATHE MTOTPEOHOCTH U MOTHBBI.

Monynsb 4. [lcuxonorust o0ieHust. (OCHOBHBIE TTOHSITHSI ICUXOJIOTUU OOIIEHNS)

MOI[yJ'H: 5. Ilcuxonorus pa3BUTHA: TPCAMET, METOBI, (I)aKTOpBI N MEXaHU3MBI IICUXUYCCKOI'O
Pa3sBUTHA. OCHOBHBIE TTOHATHS IICUXOJIOTUH Pa3sBUTHA.

Mopyne 6. Ilcuxuueckoe paszButue nereid. OCHOBHBIC TOHSTHS TICUXOJIOTHH Pa3BUTHS
JIETCKOI'0 BO3PACTA.

MOI[yJ'HJ 7. Ilcuxudeckoe Pa3sBUTHC IMOAPOCTKOB. OCHOBHBIC TTOHSTHUS ICUXOJIOTHU Pa3sBUTHA
ACTCKOT'O BO3pacTa.

Monyne 8. Ilemarormyeckue acmnekThl Mpo(eccHOHATbHON AESTeIbHOCTH —OHoJora.
[Tegarornyeckue acmekTsl B pabote 6uomora.

AHHOTAIIUS PABOYEH TPOT'PAMMBI JJUCHUNIJIMHBI <« JKOHOMHMKA »
Copepxanne TUCIUILINHEI
Monyns 1. MukposkoHOMUKa

MopynbsHas eqununa 1. [Ipegmer 5KOHOMUYECKO HayKH.

[Ipeamer, QyHKIME W METOABI HSKOHOMHYECKOW Hayku. CTaHOBIEHHE W HUCTOPUS
AKOHOMHYECKON Hayku. OCHOBHBIE BOMPOCHI SKOHOMHKH. DKOHOMHYECKAs CHCTeMa OOIIeCTBa:
cyOBekTsl W 00BeKkThl. dakTopbl mpom3BojacTBa. OOIIECTBEHHOE BOCIPOU3BOACTBO U €r0
anemMeHThl. CTpyKTypa 3KOHOMHKH.



MonaynbHasa enuHUIA 2. PEIHOYHBI MEXaHU3M.

PeIHOK: CymIHOCTB, CTpyKTypa U HHPpacTpykrypa. Crpoc U MpeanokeHue. DNacTUIHOCTh
crpoca U mpeaiokeHus. PeiHouHOE 1ieHo0Opa3oBaHue. Teopus moTpeOUTeI»CKOro MOBEICHHUS.

MonynbHas eqununa 3. [IpousBoauTens B pplHOYHON 3KOHOMUKE.

Knaccudukanms mpeanpusaruii mo dopmam cobctBeHHOCTH. OpraHu3aliiOHHO-TIPABOBHIC
dopMbI npeanpuHUMaTenbcTBa. CyIHOCTh U CTPYKTypa u3aepxkek. [IpuObute u dakTopsl, ee
onpeaessitonne. PEIHOK pecypcos.

MopynbsHas eqununa 4. Teopusi KOHKYpPEHIUH.

CymHocth 1 (popMBbI KOHKYpeHIIMH. KOHKypeHIus MmpoaaBIoB M Iokymnateneil. LleHoBas u
HELICHOBas KOHKypeHUus. BHyTpuoTpacimeBas W MeXoTpacieBas KOHKypeHuusa. Mogaenu
PBIHOYHBIX CTPYKTYpP. PBIHOK cOBEpIIEeHHON KOHKYpeHIIMU. MoHomoausa. Oauronosms.

Monayns 2. Makpo3KOHOMHUKA

MonynbHas eauHuna 5. 3aKkOHOMEPHOCTH (PYHKIIMOHUPOBAHUSI HAlIMOHAJILHOW SKOHOMMKH.

Hanumonanpnas HKOHOMHUKA. Cucrema HAI[MOHAJIbHBIX CUETOB. OcHoBHbIE
MaKpO3KOHOMHUYECKHE IIOKa3aTeNnH, MeToAbl uX pacdera. CoBOKyIHBIM cnpoc. COBOKyIHOE
npeuiokeHue. Makpo3KOHOMHYECKOE paBHOBECHE. DKOHOMHUYECKUI POCT.

MonynbHas eauauna 6. OCHOBHbIE MAKPOIKOHOMHUYECKUE TPOOIIEMBI.

[uknnyeckoe pa3BUTHE SKOHOMHUKH. WHQASAIMA: CYyIIHOCTb, NMPUYMHBI BO3HUKHOBEHUS,
GopMBI,  COLMATBHO-?KOHOMHUYECKHE MociencTBUs. be3paboTuma: CymHOCTb, (HOPMBIL.
B3anmocBs3p uH(pIAIMI 1 6€3paboTHIIBI.

MonynbHas eauHuna 7. PeryiaupoBanue pelHOYHOW SKOHOMMKH.

MeToapl TOCYIapCTBEHHOI'O PEryJUpOBaHUS PHIHOYHOW 3KOHOMUKU. AHTHMOHOIIOJIBHOE
3akoHojaTenbcTBO. (PuHaHCcOBas cucrtema M (UHAHCOBas NOJMTUKA TocynapcrtBa. Haoru:
CYIIHOCTb, GyHKIMU. KpeauTHO-IeHe)Hast CHCTeMa TOCYAapCTBa M MOHETapHAask MOJTUTHKA.

AHHOTAIIYSA PABOYEN ITPOTPAMMBI JIUCHOUTLJIMHBI «TPABOBBIE OCHOBBI
OXPAHBI ITPUPOABI U ITPUPOJ0ITIOJIB30OBAHUSA»

Coneprxanue TUCIUILIAHBI

Monyinp 1. OGmiue nmpaBoBbl€ aCTIEKThl OXPAHbI MPUPOJIbI U TPUPOIOTOIB30BAHUS
MopynwsHas eqununa 1. [IpobreMbl B3auMoeicTBHS TPUPOABI U 00IIECTBA.

[Ipupona - UCTOYHUK KU3HU, MaTepUATBHOTO W JyXoBHOro Omaromomyuus. OOmas
XapaKTEPUCTHKA JKOJOTHYECKUX TMpobseM B mupe u B Poccuu. Konnenuuu oTHOIIEHUS
obmiecTBa K mpupojie. [IpuuuHbl KPU3HCHOTO COCTOSHUSI OKpyXaromiel cpenbl. [lytu pemeHus
AKOJIOTUYECKUX MTPoOsIeM. 3aK0HBI pa3BUTHs pupoabl. Jlexknapamus Puo mo okpy»xaroiei cpese
1 Pa3BUTHIO.

MopynbsHas equHuUIA 2. DKOJIOT0-MPaBOBOM CTAaTyC YeIOBEKaA.

[ToHsiTHe ¥ BUIBI SKOJIOTMYECKUX TMpaB vesoBeka. [[paBo Ha GraronpusTHYIO OKpYKalolIyro
cpeny. [IpaBa 0011eCTBEHHBIX SKOJIOTUYECKUX (POPMUPOBAHUIA.

lapanTun peanus3anyu SKOJIOTMYECKMX IpaB TpakAaH. 3alluTa 53KOJOTMYECKUX IpaB
rpaxaad. CrocoObl 3allUThl AKOJOTHMYECKHMX TpaB B cdepe AeATeNbHOCTH OpraHoB
WCIIOJIHUTENIbHON BJiacTU. 3alldTa SKOJIOIMYECKHUX MpaB IpakJaH B OOIIMX cyJax. 3amura
sKosoruueckux mpaB rpaxaaH B Koncrutyumonnom Cyne P®. OO0s3aHHOCTH KaXJIOro IO
OXpaHe MPUPOJIbI U OEPEeKHOMY OTHOIICHUIO K PUPOIHBIM OOraTCTBAM.

MonynbHas eaunauna 3. [IpaBo coOCTBEHHOCTH Ha MPUPOAHBIE PECYPCHI.

[TonsaTue, conepxxanue U GopMbI paBa COOCTBEHHOCTH Ha MPUPOJIHBIE PECYPCHI.

OObeKThl MpaBa COOCTBEHHOCTH Ha MpUpOJHbIE pecypchbl. CyObeKThl MpaBa COOCTBEHHOCTH
Ha TpUpoAHbIEe pecypchl. IIpaBo YacTHON COOCTBEHHOCTH Ha NpUpPOAHBIE pecypchl. [IpaBo
roCy/1lapCTBEHHOH COOCTBEHHOCTHM Ha MpUpOAHbIE pecypchl. [IpaBo MyHHMIMMAIbHON



COOCTBEHHOCTH Ha NpPHUPOJHbIE pecypchl. OCHOBaHMS BO3HMKHOBEHMsI M IIPEKpAIlEeHUs IpaBa
COOCTBEHHOCTH Ha TMPHPOJIHBIE pPECypChl. 3aliuTa IpaBa COOCTBEHHOCTH Ha TPHUPOJIHBIC
PECYPCBL.

MonynbHas equauna 4. [IpaBo npupoaonob30BaHus.

[Tonatne mpaBa HpUPOAONOIB30BaHUA, €ro BuAbL. [IpaBo oO0miero mpupoaONONIL30BaHMSL.
[IpaBo cnenuanbHOrO NPUPOAOINONB30BaHUA. [IpUHIMIBI mpaBa NPUPOAOIIOJIB3OBAHUSA.
CyObexkTsl IIpaBa  INPHUPOJONOJIL30BAaHM, HX IHpaBoBodM  crtaryc. OOBEKTHl IpaBa
npupojononas3oBanusd. CojepkaHue Ipasa IpUPOAONOIb30BAHNUS.

MonynbHas equanna 5. [IpaBoBble OCHOBBI 9KOJIOTMYECKOIO KOHTPOJIS.

IlonsTve, BUIBI M 3aJa4d SKOJIOIMYECKOrO KOHTpOJA. ['0CynapCTBEHHBIN 3KOJIOTMYECKUI
KOHTpPOJIb. BETOMCTBEHHBIN U MPOU3BOICTBEHHBIA YKOJIOIMYECKUN KOHTPOJIb. MyHUIIUNIANbHBINA
AKOJIOTMYECKUN KOHTPOJIb. OOIIECTBEHHBIH SKOJIOTMYECKUNA KOHTPOJIb.

MonynbHasg — exuHuna 6. FOpungnyeckas ~ OTBETCTBEHHOCTh 32 3KOJOTMYECKUE

IIPaBOHAPYILEHUS.

[TonATHEe M QYHKIMHU IOPUIMYECKON OTBETCTBEHHOCTH 32 SKOJIOTMYECKHE MPABOHAPYIICHUS.
[lonsiTue, BUABI W CTPYKTypa O3KOJOTMYECKUX IpaBOHapylleHWH. JlucuuIimHapHas
OTBETCTBEHHOCTb 3@ JKOJIOTMUECKHUE INPAaBOHAPYIIEHUSA. AJMUHHCTPATUBHAs OTBETCTBEHHOCTH
32 DJKOJOTMYECKHE IpaBOHAPYIIEHUS. YTOJIOBHAs OTBETCTBEHHOCTb 3a DKOJIOTHMYECKUE
IIPECTYIUICHHUS.

I'paxknaHcko-TIpaBoOBasi OTBETCTBEHHOCTb 3a OJKoJIorMueckuil Bpen. lloHatne wu  Buabl
sKoJIorHueckoro Bpena. CriocoObl M MPUHIUIIBL €M0 BO3MELIEHHUS.

Monyinb 2. YacTHble IpaBOBbIE ACIEKThI OXPAHbI MPUPO/IbI U IPUPOIONOIH30BAHUS
MopynbsHas eqununa 1. OCOOEHHOCTH MPABOBOTO PEKUMA 3€MEJIb.

3emssi Kak OOBEKT TIPaBOBOM  OXpaHbl. 3eMEIbHOE 3aKOHOJATeIbCTBO. I[IpaBo
3eMJIETIONIb30BaHUs U ero BUJbL. [IpaBoBbIe Mepbl OXpaHbl 3eMelb. ['0cy1apCcTBEHHBINH KOHTPOIh
3a UCIOJIb30BAHNUEM U OXPaHOU 3eMellb.

MonynbHas equnauia 2. OcoOEHHOCTH MPABOBOTO PEKUMA BOJI.

Boap! kak 00beKT npaBoBoil oxpaHbl. BogHoe 3akoHoaaTenseTBO. [IpaBo BoOMONB30BaHMS U
ero Buabl. IIpaBoBble Mepbl OXpaHbl BOA. ['0CyAapCTBEHHBIM KOHTPOJIb 33 HCIOJIB30BAHUEM W
OXpaHOU BOI.

MopynwsHas eqununa 3. OCOOEHHOCTH MPABOBOTO pexuMa aTMOC(HEPHOTo BO3oyXa.

ATMOcdepHbIf BO31yX Kak OOBEKT IPaBOBOM OXpaHbl. 3aKOHOJATENbLCTBO OO0 OXpaHe
aTMocdepHoro Bo3ayxa. [IpaBoBble Mepbl 0XpaHbl aTMOC(epHOro Bo3ayxa. ['ocynapcTBeHHBIH
KOHTPOJIb 32 OXPaHOM aTMOC(EpHOro Bo3ayXa.

MonynbHas enununa 4. IIpaBoBble OCHOBBI OOpallleHUsi C BeIIeCTBAaMH MaTepuajlaMyd U

OTXOaaMH.

[IpaBoBble TpeOOBaHUS U MEPHI IO OOPAILIEHUIO C:

- MOTEHIIMAJILHO ONACHBIMU XUMHUECKUMH U OMOJIOTHYECKUMU BEIIECTBAMU U MaTepUallaMu;

- 030HOpA3PYIIAIOIIUMH BEIIECTBAMHU U COJIEPKAIIEH UX MTPOAYKIUEH;

- PaAuOAaKTUBHBIMU BEILIECTBAMU U MaTEpUAIIaMU;

- FTEHETUYECKHU MOIU(DUIIMPOBAHHBIMU OPraHU3MaMH.

MopnynpHas equHuna 5. MexxyHapOJHOE IPAaBO OKPYIKAIOIIEH Cpesbl

@akTopsl pa3BUTHS MEXKIAYHApPOJHOIO IpaBa OKpykarouieil cpenbl. [IoHATHE M UCTOYHUKH
MEXIYHAPOAHOIO TMpaBa OKpyXaromed cpenpl. [IpuHIMOBI  MEXAYHApOJHOrO  IpaBa
OKpY’Karllled cpeapl. MexayHapoaHble HKOJIOTMYECKHE OpraHusanuu. MexnayHapoaHble
KOoH(epeHIMH 110 OKpy»katoleit cpene. [IpupogooxpaHuTebHOE COTPYAHUYECTBO CTPAH-UIEHOB
CHI.  MexnyHaponHas ~ OTBETCTBEHHOCTb 32 DKOJIOTMYECKME  IPAaBOHAPYILEHUS.
MexayHapoaHbIA SKOJOTUYECKHUN CY/.



AHHOTAIIUS PABOYEN ITPOTPAMMBI «<MATEMATHUKA U
MATEMATHYECKHUE METO/IbI B BUOJIOT' MU »

Coneprxanue TUCIUILIAHBI

Monynb 1. AHanuTHdecKas TeoMeTpus U JIMHeHas anredpa

Cucrembl KOOpPAMHAT, JEKAapTOBbl WU MOJSAPHBIE KOOPAUHATHL. BEKTOpHBIE M CKaJIspHBIE
BeIM4YMHbI. JIMHEHbIEe onepauuy HajJ BEKTOpaMu. AHAIUTHYECKAs F€OMETPUs Ha IUIOCKOCTH.
[Ipsamas nuuus. YpaBHeHue nauHuu. [Ipocreilime KpuBble BTOPOTO MOpsAJKA. AHAIUTHYECKAS
reoMeTpus B rpocTpancTse. [IpsimMas u miIockocTh B IPOCTPAHCTBE, HOPMaJb K IJIOCKOCTH, YroJl
MEXIy OpsIMOM M IUIOCKOCThIO. KaHOHMYECKHEe ypaBHEHHsI IPSMOM M IIOCKOCTH. B3anmHoe
pacrojoKeHUe IUIOCKOCTE B IIPOCTPAaHCTBE, YIVIBI MexAQy HuMu. lloHartue nN-mepHOro
BEKTOPHOI0 ImpocTpaHcTBa. CHCTeMBbl JMHEHHBIX YpaBHEHH. Marpuipl U ONpPEIEIUTENH,
nericrBus Haa Humu. [Ipasmiio Kpamepa.

Monyns 2. luddepennuanbHoe HCUHCTICHIE

[TonsiTue wuwncna. PanmoHanbHBIC, BEIIECTBEHHBIE M KOMIUICKCHBIE 4YHcia. YucioBbe
nocienoBarenbHOCTH.  CXopsmiuecss  IOCIeNoBaTeNbHOCTH. DyHKIMU — AEHCTBUTEIHHOTO
nepemenHoro. I[lpenen ¢ynknuu. OcHOBHBbIE cBoOWCTBa mnpenena. HenpepblBHOCTh (DyHKIMH.
Ompenenenue Npou3BOAHOHN. ['eomerpudeckoe 3HaueHHe Npou3BogHOH. IloHsATHE CKOpOCTH
npouecca. Juddepenuunan. YacTHble Npou3BOAHBIE (YHKIUH HECKOJBKHX IIEPEMEHHBIX H
madpdepennman. IlpomsBogHass 1O  HampaBICHUIO, TPAAMEHT, €ro WHBAPUAHTHOCTD.
[TpubnmkeHHOE BBIYKCIICHHE 3HaUCHUS QYHKIMH. [IpOM3BOJHBIE BBICIINX MOPSIIKOB.

Mopyns 3. UHTErpanbHOE UCUUCIICHUE

[Tonstie mepBooOpa3Hoi (yukumu. Heompenenenuwnii wuHTerpan. OCHOBHBIE METOJBI
uHTerpupoBanus. OnpeneneHHblii UHTerpai, ero cBoiictBa. ['eomerpuueckue u ¢uznyecKue
MIPUIOXKEHUsI OonpeieNieHHoro uHTerpana. [lonstue o HecoOCTBEeHHBIX MHTerpanax. llonsTue
yucnoBoro psaa. IlpusHaku cxogumocTu psinoB. CreneHHble psfbl. OYHKIMOHAIBHBIN PSI.
[IpencraBnenne ¢yHkuuu B Buae psaa. Psaaer Teitmopa u  Maknopena. Pan ®ypee.
[TpubnmxeHHOoe BBIYUCIEHUE ONPEACTICHHOTO HHTETpaa.

Mopyns 4. MeToapsl MaTEMaTUUECKOTO aHAINW3a

UccnenoBanue ¢Gyuknuii. HenmpepblBHOCTh, MOHOTOHHOCTB, BBINYKJIOCTh. HaxoxaeHue
AKCTPEMYMOB U TOo4Yek meperuda ¢yHkiuu. ['apmoHnyeckuit aHanu3. OYHKIMH KOMIUIEKCHOTO
IIEPEMEHHOTO.

Monayns 5. YpaBHEHHUs], aHATUTUYECKUE U YUCIIEHHBIE METO/IbI UX PEIICHUS

Juddepenunansupie ypaBHeHus. JuddepeHuunanbuble ypaBHEHHs C  paseistolMMUCS
nepeMeHHbIMH.  JluHeliHble — nud¢depeHUManbHBIE  ypaBHEHMsI  [EpBOTO  MOpsIKa.
HuddepeHunanbHple  ypaBHEHUS  BTOpOro  mopsiika. UYMCIEHHbIE METOAbl  PELIeHHUs
g depeHInaTbHBIX YPaBHEHHI.

Mopyns 6. JluckpeTHass MaTeMaTHKa B OMOJIOTHUECKUX MPUITOKECHHSIX

[Tonatue wmHoxecTBa. Omepauuu Hajx MHOXecTBaMH. [loaMHoOkecTBa. OTOOpa)xKeHHUS.
OnemeHTsl KoMOuHaTopuku. Pasmemenus. IlepecranoBku. Coueranusa. Pa3memenus c
noBTopeHusmMu. llepectaHoBku ¢ mnoBTopeHusAMH. CodeTraHus ¢ noBTopeHusiMu. MHBepcun
Oo6parnbie MEePECTAHOBKH. KomOunaropabie CXEMBI. AHanu3 OMOJIOTUYECKHIX
nocienoBarenbHocTed. OCHOBHBIE MOHATHS Teopun rpadoB. OpuEHTHpPOBaHHBIE U
HeopueHTHUpoBaHHble Tpadwl. JBynonpHbele Tpadsl. Ilapocoueranus. CBOWCTBO CBSI3HOCTH.
HuameTtp, paguyc u ueHTp rpada. Matpuiisl npenctasienus rpados. [Toroku B cersix. CereBbie
Mozenu B3auMmoeiictsuii. Cetrn MeTab0IM3Ma U T€HHBIE CETH.



Monynb 7. D11€eMeHThl TEOPUU BEPOSTHOCTEN

BepositHoCTh cnydaiiHbIx coObITHH. Omnepanuu Haj coObiTUsMH. CiydaiiHble BEJIMYHHBI.
MareMarnueckoe 0XKUAAHUE U JUCIEPCHUs CIIy4alHOM BelIUYMHBL. PacripenencHus ciydaiHbIX
BenuunH. CTaTHCTUYECKOEe OlLIGHWBaHWE M TpoBepka rumnore3. (OOpaboTka JaHHBIX
9KCIIEPUMEHTA.

Monyie 8. MaTemaTrHuecKkue METOIbI B OMOJIOTHU

[TocTpoeHne maTeMaTU4YeCKUX Mojeseil OmoNormyeckux cucreMm. JIMCKpeTHble MOJAENH.
Pa3HocTHBIE ypaBHEHHS, PABHOBECUE M €r0 YCTOMYMBOCTb. BbDKMBaHME M BHIMUPAHHUE BUJOB.
HenpepbiBabie Moaenu nonyssiuuii, ypaBHenus Jlotku-BoasTeppa. HeorpannueHHblii pocT U
aBTOKaTayM3. MoJenu OrpaHMYeHHOTO pocCTa, OrpaHuyeHus 1o cyocrpaty. DepmeHT-
cyOctpatHas peakuusi Muxasnuca—Menren.  bproccenstop. Konebanuss B rimkomnuse.
MynbTUCTaIMOHAPHBIE ~ MOJENIM, TEHETHMYECKUM Tpurrep. JlerepMuHUpOBaHHBIA — Xaoc.
ABTOBOJIHBI U TUCCUTIATHBHBIE CTPYKTYPHI.

AHHOTAIIUSI PABOYEN ITPOT'PAMMBI TUCHUILIAHBI < AH®OPMATHKA,
COBPEMEHHBIE HTHOOPMAIIMOHHBIE TEXHOJIOT' TN »

Coneprxanue TUCIUILIAHBI

Monyie 1. Madopmanmst u nHGOpMAIMOHHBIC TEXHOJIOTHN

Nudopmanus: knaccupukamnus, CBOMCTBA W HX XapaKTepUCTUKA. Buapl [OaHHBIX U
uapopmanuu. DopMbl NpeAcCTaBICHUs WHGOpPMAMM W Tiepenadd JaHHbIX. [loHsATHE
uHpopmannoHHo TexHomoruu. Knaccudukanus v BuUIbl MHOOPMAIMOHHBIX TEXHOJOTHH WU
MPOrpaMMHBIX cpeacTB. COBpEMEHHBIC W TIEPCICKTHBHBIC MH(OPMAIMOHHBIC TEXHOJIOTHHU B
MpeIMETHOI 00acTu.

Monynb 2. [ToHSTHE BEHIMUCTUTENFHON MAITUHBI U TIPUHIIUI OPTaHU3AIUN €€ PaOdOTHI

BrruncnurenbHas TCXHHUKA. STallbl Pa3sBUTHUA. Tuner KOMIIBIOTCPOB. IToxonenus
COBPEMEHHBIX KOMIIBIOTEPOB. APXUTEKTypa KOMIbIOTEpa. OCHOBHBIE Y3JIbl U UX Ha3HAUYEHHS.
[Tpoueccop.

Moayns 3. OnepannonHas cucteMa. OanIoBbIe CHCTEMBI

[ToHATHe, OCHOBHBIE (DYHKIIMM M COCTaBHbIE YAaCTH ONEPAMOHHOM cucTeMmbl. OCHOBHBIE
nporpaMMHble npuiiokenus. Kraccudukanus onepannoHHbIX cucTeM. OCHOBHbIE (YHKIUU
¢aitnoBoii cucrembl. Pailsibl U KaTaIOTH.

Monyns 4. [IpukinagHoe nporpaMMHoOe obecriedeHre NHPOPMaIMOHHBIX TEXHOJIOTUI

[Ipuknagnoe mporpaMMHOE OO€CTICUCHHE: TIOHSATHE, Ha3HAaYeHUs. Buasl NpUKIaTHBIX
nporpaMM. TeKCTOBBIE peNakTOphl M MPOLECCOpPhl: BUABI M BO3MOXKHOCTH. ['paduueckue
penaKkTophl: KiaccuuKalus U BO3MOXKHOCTHU. DJIEKTPOHHBIE TAaOJUIIBL: cpeda M MPUHLHUIIBI
pabotbl. Cucrems! ynpasieHus 6azamu nanHbix (CYBJl): Ha3HaueHue, OCHOBHBIE MOHATHUS U
npuHuMn pabotel. MHTerpupoBanusiii maker Microsoft Office: Ha3HaueHue, ocoOeHHOCTH
MCIOJIb30BaHUS.

Monyns 5. CereBble HHGOPMALIMOHHbBIE TEXHOJIOTUN U KOMMYHHUKAIMH

OCHOBBI CETEBBIX TEXHOJIOTUN: KOH(MUTYypalus 3JEKTPOHHBIX CEeTeH, MPOTOKOJIbI OOMeHa,
Tunel cetei. JlokanpHble U T00anbHBIE ceTu. [ mobanbHas ceTh Internet. CtpykTypa Internet.
Anpecanus B Internet. S3bik runeprekcroBoi pasmerkn HTML. Pecypcsr Internet: anexrponHas
nouta, World Wide Web, ciry:x6a nepenaun ¢aiinos, ciryx6a TeaexkoHdpepeHuui u ip.



Monyns 6. 3amuTa HHGOPMAIMK MPU UCITOIH30BaHUN HH()OPMAITMOHHBIX TEXHOJIOTUH

CereBas OesomacHocTb. OcHOBHBIE MOHATHS Oe3omacHOCTH. CHUCTEMHBIM MHOAXOX K
oOecnieueHnto Oe3omacHocT. 3ammTa uHopMmanuu. OpraHu3allMOHHBIE, TEXHUYECKUE H
IporpaMMHBIE METOAbl 3amuThl HUHpopMmanuu. Kpunrorpadus. DnexTponHas mudpoBas
MOJIHUCE.

Monyinb 7. OCHOBBI aITOPUTMHU3ALINN U TPOTPAMMHUPOBAHUS

SI3bIKK IPOTPaMMHPOBAHMS: OCHOBHBIC TIOHATHS U Kiaccudukarnus. [TokoJieHus sI3bIKOB
nporpamMmupoBanus. OCHOBHbIE KOHCTPYKIIMM U THUIIBI JaHHBIX B S3bIKaX IMPOrpaMMHUPOBaHUS.
TunoBeie MpueMbl MPOrPAMMHUPOBAHUS; TEXHOJOTUS MPOCKTUPOBAHUS U OTJIAJKH IMPOTPAMM.
AJTOpUTMBI: OCHOBHBIE MOHSTHS, CIOCOOBI 3alUCH aNrOpUTMOB. [loHSITHE CTPYKTYpBI NaHHBIX.
Knaccudukanus ctpykryp nanasix. MaccuBbl. CTpoKH. 3amucH.

AHHOTAIISI PABOYEW ITPOTPAMMBI JUCIHHUITINHBI «®U3UKA»
ConeprkaHue TUCIHUILIAHBI

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

MopynwsHas eqununa 1. Mexanuka.

Mexanuyeckoe asuwxeHue. Cucrema orcuera. Tpaektopus. I[IpsmonuHeliHoe ABUXKEHUE.
3akoH JnBuxkeHUs. PaBHoMepHoe nBumxkeHue. IlepemenHoe paBuxenue. CpenHsisi CKOPOCTb.
MrHoBeHHass CKOpOCTh NEPEMEHHOro MABWXKEHUsA. BpamarenpHoe aBuxeHue. Puznueckue
OCHOBBI OMOMEXaHUKHU.

MonynbHas equnuia 2. Mexannueckue KoneOaHusi M BOJHBL. AKyCTHKa.

CBoOoHBIC MExXaHWYECKHE KoJieOaHwsl (He3aryxamomme u 3aryxaromme). CroxeHue
rapMOHHYECKUX KojeOaHui. BoiHyXIeHHble Konebanus. Pe3onanc. ABTOKkoieOaHUSs.
VYpaBHEeHHE MEXaHUYECKOH BOJTHBL. [10TOK 3HEPriuy 1 HHTEHCUBHOCTH BOJHBL. D¢ ekt Homepa.
ITIpupona 3Byka. OOBEKTUBHBIE U CYOBEKTHBHBIE XapaKTepUCTHKH 3Byka. BomHoBoe
conpotuBiieHne. OTpakeHHEe 3BYKOBBIX BOJIH. PeBepOeparus. dusmka ciayxa. YIbTPa3BYK.
Wudpa3syk. Bubparuu.

MonynbHas equauna 3. @u3nyueckue OCHOBBI THAPOJIUHAMUKH U TEMOJUHAMUKH.

Bsaskocts xkuakoctu. YpaBHeHue HeroToHa. HpIOTOHOBCKME M HEHBIOTOHOBCKHUE KUIKOCTH.
®opmyna Ilyazeinsa. ['mapaBaumdyeckoe cONpOTUBICHHE. METOIbl ONpPENEeHHUs] BA3KOCTH.
TypOynentnoe teuenue. YUucno Pelinonbaca. IloBepxHocTHOe HaTspkeHue. CmauuBaHHE U
HecmaunBanue. Kanumisipueie siinenus. Monenu kpoooOpaienus [lynscoBas BosiHa. Pabora u
MOIITHOCTh CepAlla. AmmapaT HCKyCCTBEHHOro KpoBooOpamieHus. OnpeeneHue CKOPOCTH
KpOBOTOKA.

Monynsnas enunnna 4. MKT. TepmoaunaMuka. @u3ndeckue MpoLEecchl B OMOIOTHYECKUX
MeMOpaHax.

Wneanbubiil ra3. [lepBoe n BTOpoe Hayano TepMoauHaMMKH. JlaBiaeHue raza. AOGCOMIOTHas
TeMrnepaTtypa U ypaBHEHUE COCTOSIHUSA HIEaTbHOr0 rasza. TemioeMKOoCTh ra3a. M30XOpHBIN,
n300apHbIi, W30TepPMHUUYECKHUM, aanabaTHbIi mporecchl. TepMoAMHaMUYecKas BEPOSTHOCTh U
TEIUIOBBIE TPOLECCHl. JHTpomnus U TeriooOMeH. CTaTUCTHYECKHM CMBICI BTOPOro Hayala
TepMoauHamMuKu. @nykryanuu. OpraHusM Kak OTKpbITas cucTema. TepMoMeTpus u
kanmopuMetpus. CtpoeHue u Mojenu MeMOpaH. @u3nyeckue CBOMCTBA U MapaMeTpbl MEMOpaH.
VpaBuenue @uka. YpaBHenue Hepucra-Ilnanka. YpaBuenue ['onbnmana-Xomxkuna-Katna.
MeMOpaHHBIEC TOTEHIIUATIBI.

Mopyns 2. DnektpudectBo. Ontruka. AToOMHas Gu3nka

MopynbHas equHuLa S. DIEKTPUUECTBO U MAarHETU3M.

OnexktpoanHamMuka. CWIOBas W JHEPreTHYECKas XapaKTEPUCTHKUA DJICKTPUUYECKOTO TOJI.
DNEeKTPUYECKUI AUMOJb U €ro 3JEKTPUUYECKOro mnoje. Teopuss DUHTXOBEHA, TPU CTaHJIAPTHBIX



orBeacHus. Dusmueckue Qakropsl, ompeaensromue ocodenHoctu OKI. KonmeHncaropsi.
[TocrostHHbI TOK. PU3KMYECKHEe OCHOBBI AIEKTporpaduu TKaHed M opraHoB. Pu3MoTEpanus u
anekTpodope3. MarHuTHoe TONie, MAarHUTHasT MHAYKIUSA. SIBIeHHE 3IIEKTPOMAarHUTHON
WHAYKUUW, CAMOMHAYKLUHS. MarHuTHble CBOMCTBA TKaHeW opraHu3zMa. Duznueckre OCHOBBI
MarHMuTOOHOJIOTHH. DIIEKTPOMAarHUTHBIE BOJIHBI.

MonynbHad equauna 6. Onruka.

['eomeTpuueckas onTtuka. 3akOHbl TeoMeTpUYeCcKOW onTUKU. JInH3bl. dopMyna TOHKOH
muH3bl. AGOepanuu a3, OnTraeckue mpudopel. CTpoeHue riaza. Akkomoanuu. HegocraTku
ontuyeckoil cucreMsl riaza. Octpora 3penus. Mukpockon. WuTepdepenuus u Audpaxius
ceeta. Murepdepomerprl. [IpocBernenune onrtuku. Judpakius Dpenens u DpayHrodepa.
[Monspuzanus u TOTJIONIEHWE cBeTa. 3akoH Mamoca. 3akoH byrepa-JlamGepra-bepa.
Konuenrpanuonnas komopumerpusi. CeKTpbl MOTIOIMIECHHUS.

MopnynbsHas eqununa 7. AToMHas pu3suka.

XapakTepUCTUKH TEIUIOBOTO M3IydeHus. 3akoH Kupxroda. 3akoHBI TETUIOBOTO HU3ITYUYCHHS.
®dusznyeckue ocHOBBI Tepmorpaduu. MudpakpacHoe uznyueHue u ero NpuMeHeHHe B MeIULIMHE.
3akonbl (oTtoddp¢ekra. buonormueckoe neiicTBue cBera. PeHTreHOBCKOe H3NTydeHHE. 3aKOH
Mo3snu. B3aumoneicTBUE PEHTIEHOBCKOTO H3IyYeHHUs C BEHIECTBOM. 3aKOH OCIa0JIeHUs.
Hcnonbs3oBanre pPEHTIEHOBCKOTO H3IYyYE€HUS B MEIUUMUHE. PEHTreHOCTPYKTYpHBIA aHaIH3.
CraHoBieHHE COBpeMeHHOTro y4ueHust 06 aromax. Moaens Tomcona u Pezepdopaa-bopa. Teopus
atoma Bojopoaa H. bopa. DHepretuueckue ypoBHH MOJEKYJ. BolHOBBIE M KOPIYCKYJISPHbIE
cBoiictBa cBera. l'mmote3a ne bpoing. OCHOBHBIE MNpEACTaBICHUS KBAHTOBOW MEXAHMKHU.
Ousuka sagpa. SApepnsie  peakuuu. Jozumerpus. Dusznueckue  OCHOBBI  JAEHCTBUS
MOHHM3UPYIOLIET0 MH3JIy4YeHUs Ha Ouonornyeckue Tkanu. Jlasepel. PaamocnexkTpockomnus.
Hcnonp30BaHue 1a3epHOTo U3IYYEHHs B METULIMHE.

AHHOTAIIUSI PABOYEHN ITPOT'PAMMBI JJUCHUATIJIMHBI «XUMUS (OBIIAS,
HEOPI'AHUYECKAS, OPTAHUYECKAS)»

Coneprxanue TUCIUILIAHBI

Mopyns 1. OOmas xumust

MonynbHas equanna 1. OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUSI XUMUYECKUX IIPOLIECCOB.

OCHOBHbIE TIOHATUS XUMHUYECKOW TepMOAMHAMUKH. [loriomienue u BblIEICHUE PA3IUYHBIX
BUJIOB SHEPTUU NMPU XUMHUECKUX MpeBpaleHusx. Temiora u padboTa.

BHyTpeHHSAsT SHeprus W SHTAJIbIUS WHIUBUAYAIbHBIX BEIIECTB U MHOTOKOMIIOHEHTHBIX
cucreM. CrangapTHoe cocTosiHME BemecTB. CTaHIapTHBIE 3HAUEHUS BHYTPEHHEHW DHEPIMM U
SHTANBNUU. TEemIoThl XMMHUECKUX PEaKIMM MpU MOCTOSHHOW TeMIleparype U JNaBJICHUM WU
oobéme. TepMmoxummuueckue ypaBHeHHs. CTaHIapTHbIE SHTANBIIMU OOpa30BaHUS M CrOpaHUs
BEIIECTB.

3akoH ['ecca. PacuéTsl M3MEHEHUs CTaHJAPTHBIX SHTAIBIMA XUMUYECKUX peakuii u GU3nKo-
XUMHUYECKUX TMpeBpalleHuil (pacTBOpEHHUE BEIECTB, AUCCOLMALMS KHCIOT M OCHOBaHMil) Ha
OCHOBE 3aKkoHa ['ecca.

[TonsiTrie 06 SHTPONUH KaK Mepe HEYNOPSA0YEHHOCTH cucTeMbl (ypaBHeHUEe bonbliMaHa).

Ouneprust ['n66ca u sHeprust 'enpMmronblia Kak KpUTEPUU CaMOIIPOM3BOJIBHOTO MPOTEKAHUS
mporecca Y TEPMOJUHAMHYECKOW YCTOMYMBOCTH XUMHUYECKHX COeIWHEHHMHA. Tabimira
CTaHJapTHBIX SHepruit ' m606ca oOpa3zoBaHus BEIIECTB.

Kunernka xummueckux peakuuil. CKOpOCTh TOMOTE€HHBIX M Te€TEPOT€HHBIX XHUMHUYECKUX
peakuuii. 3akoH paeictBytomux macc (3IM). KoHcTtaHTa CKOpOCTM XMMHUUYECKOW pEaKklMu.
BnusiHue KoHUEHTpaluu, TEMIIEpaTyphl, AaBJIE€HUS U IPYTHX [apaMeTPOB Ha CKOPOCTh peakLui.
[TpaBuino Bant-I'odda.



XUMHYECKUH KaTaiau3. TUNbl KaTAIUTUYECKHX CHUCTEM (TOMOTEHHBIH M TeTEepOTEHHBIN,
aBTOKatanu3). buokaramus. KatanuzaTtopsl 1 MHTHOUTOPHI, UX POJb B TEXHUKE, (hapMaruu U
MEJULIUHE.

OO6paruMbie 1 HEOOpPATUMBIE XUMUYECKHE PEAKLIUU M COCTOSTHUE XUMHUYECKOTO PABHOBECHS.

KoHcTaHTa XMMHYECKOTO paBHOBECHS U €€ CBSI3b CO CTAaHAAPTHBIM M3MEHEHHEM SHEPIUU
I'n66c¢ca n snepruu ['enpmronbua nporecca. OnpeneneHne HaIpaBiICHUs IPOTEKAHUS PEAKIUU B
CHUCTeME€ INpU JaHHBIX YCIOBUAX. 3aBUCHUMOCTh dSHepruu ['mb0Oca mpouecca MU KOHCTAHTHI
paBHOBecus oT TeMmueparypsl. [Ipunnun Jle-Illarense—bpayna.

MonaynbHasg enuHuIA 2. YUEHUE O pacTBOpax

OCHOBHBIE ONPEENICHUS: paCTBOP, PACTBOPUTEIL, PACTBOPEHHOE BELIECTBO. PacTBOPUMOCTS.
PactBOopbl Tra3000pa3HbIX, KUAKUX U TBEPABIX BemlecTB. Boma kak onuH u3 Haubouee
pacrnpocTpaH€HHBIX pacTBopuTeseil. Poiab  BOIHBIX PAacTBOPOB B KU3HEAEATEIBHOCTH
opranu3moB. HeBo/iHbIE paCcTBOPUTEIN U PaCTBOPBHIL.

[Iponiecc pactBopenusi kak (usuko-xumuueckoe sBienue (.M. Mengenees, H.C.
Kypnaxos). Tepmonunamuka mporecca pactBopeHus. CrnocoObl BbIpaXEHHUSI KOHUEHTpPALUU
PacTBOPOB U CBSI3b MEXy HUMH.

PactBopsl razos B xuakoctsx. 3akonsl ['enpu—/lansrona, 1.M. Ceuenosa.

PactBopbl TBEPIBIX BELIECTB B JKUAKOCTSIX. [loHSATHE O KOJUIMTaTHMBHBIX CBOMCTBax
pacTBOpoB. 3aBUCHMOCTh «CBOWCTBa pacTBOopa — KOHIeHTpamus». 3akoH Baut-I'odda 006
OCMOTHYECKOM JIaBlIeHUH. Teopwust tekTpornTuaeckoi nucconunanuu (Appennyc C., Kabmykos
N.A.). Ponp ocmoca B Omocucremax. Ilmasmonu3, remonus, Typrop. lumo-, uzo- u
TUIEPTOHUYECKUE PACTBOPBI.

Teopust pacTBOPOB CHUIIBHBIX DSJEKTPOIUTOB. oHHas cuma pacTBOpoB, KOIPHUIUEHT
aKTUBHOCTH U aKTUBHOCTbh MOHOB.

PaBHOBecue Mexay pacTBOPOM U OCAJKOM MAajopacTBOPUMOrO CHIIBHOTO 3JEKTPOJIUTA.
[Tpou3BeneHne pacTBOPUMOCTH. Y CJIOBUSI PACTBOPEHHS U 00OPa30BaHUS OCAIKOB.

WNonunzanus Boasl. MonHoe npousBeneHue Boabl. Bomopoausiil nmokasarens. pH pacTtBopos
CWJIBHBIX KMCIIOT U OCHOBaHUH.

PacTtBopb! cnalbix anekTponuToB. Ilpumenenne 3/IM K MOHU3aIUM CIIAOBIX 3JIEKTPOJIUTOB.
Koncranra nonumzamnuu (nuccormanuu). CTyneH4YaThlid XapakTep HOHU3AIUH.

Teopun kuciaor um ocHoBaHuii (Appenuyca, Jlbtouca, bpencrena-Jloypu). KoHcTaHnThI
KHCIIOTHOCTH M OCHOBHOCTH. Ilporiecchl MOHM3alMM, THAPOSIU3a, HEUTpanu3aluu C TOYKHU
3peHMsI Pa3IMYHBIX TEOPUH KHCIOT U OCHOBaHWM. pH pacTBOpoB claObIX KUCIIOT, OCHOBAHHIA,
TUAPOIU3YIOMUXCS cojield. AM(oTepHBIE dTEKTPOIUTHI (aMBOIHUTHI).

Ponb MOHHBIX, B TOM 4YHCIE€ KHCIOTHO-OCHOBHBIX B3aUMOJIECWCTBUI MNpH MeTaboIMu3Me
JIEKapCTB, B aHAJIM3€E JIEKAPCTBEHHBIX MPENapaToB MpU MPUTOTOBICHUH JIEKAPCTBEHHBIX CMeECeH.

OB-cBoiiCTBa IEMEHTOB U UX COEIMHEHUHN B 3aBUCUMOCTH OT IOJIOKEHUA AieMeHTa B [1CO
U CTENEHU OKHUCIIEHUS DJJIEMEHTOB B coeAuHeHMsX. Conpspk€HHbIE Mapbl OKHCIUTENIb—
BOCCTaHOBUTENb. OB-1BOIICTBEHHOCTD.

CrangaptHoe u3MeHenue sHepruu I'm66ca u I'enbmronsua OB-peakuu u crangaptasie OB
MOTEHIMAJbl (AJIEKTPOAHbIE MOTEHIMaNbI). YpaBHeHHe HepHcra. OnpezneneHue HampaBiIeHHS
nporekanusa OB peaknuii o pasHoctn OB noteHnmaios.

Onexrpoansiii noreHuuan, 3J1C OBP. BnusHue cpeapl 1 BHENIHUX yCIOBUI Ha HalpaBICHHUE
OB peakmuii u xapaktep o0Opasyrommxcs NPOAYKTOB. [loHsATHE 00 3IIEKTPOXUMUYECKUX
SBJICHUSIX M MPUYMHAX UX BO3HUKHOBEHUS. [IpoBoaHuKH, uX BuAbL. Juddy3Hblil 1 MeMOpaHHBIH
MOTEHIIAJIBL.

Metoa »7EKTpOHHOrO OajllaHca M METOJ MOJIypeakiuil — oOliue 4YepThl U pasziauyusl.
CocrapieHue noaypeakiuii B cpefax pa3andyHoOl KUCIOTHOCTH.

OB mnpomeccsl B XKHMBBIX opranuzmax. 3HaueHue OB cuctem s OHOPHEPreTHUECKOTO
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENbHAS COBMECTUMOCTb JIEKAPCTBEHHBIX MPENapaToB.

MonynbHas equanna 3. CTpoeHe BelECTBa



DneKTpOHHBIE O000JOYKM aToMOB W mepuoanueckuii 3akoH J[.M.MenneneeBa. I[Ipupona
XUMHYECKOM CBSI3U U CTPOCHUE XUMHUUYECKUX COEAUHECHHI

OCHOBHBIE 3Tanbl Pa3BUTHUS IPEACTABICHHN O CYIIIECTBOBAHUU U CTPOCHUH aTOMOB. CIIEKTpPBI
aTOMOB KaK UCTOYHHMK MH(pOpMAIK 00 MX CTPOCHUH.

KBantoBo-xumMuyeckasi MOJIeNIb CTPOCHHUSI aTOMOB. DJEKTPOHHbIE (HOPMYIBI U 3IEKTPOHHO-
CTPYKTYPHBIE CXEMBI aTOMOB.

[Tepuomnnueckuit 3akon (I13) .M. MenneneeBa m ero TpakTOBKAa Ha OCHOBE KBaHTOBO-
MEXaHUYECKOI TEOPUU CTPOEHUS aTOMOB.

Crpyxkrypa Ilepuogudeckoit cuctemsl 3nemenToB (I1IC3): mepuoabl, Tpynmbl, ceMENUcTBa, S-,
p-, d-, f-kmaccudukanus sinemeHTOB (O0KHM). JIJTMHHONEPUOIHBIA M KOPOTKOIEPUOIHBIN
BapuaHThl [1CO. Ileproanyueckuii XxapakTep M3MEHEHHUS CBOMCTB aTOMOB JJIEMEHTOB: PaJINYC,
SHEPrusl NOHU3ALMH, SFHEPTUSI CPOJICTBA K AIEKTPOHY, OTHOCUTEIbHAS JIEKTPOOTPULIATENBHOCTh
(OB30). Ompenensromnias pojib BHEIIHUX SJEKTPOHHBIX 000JOYEK JJII XMMHYECKHX CBOWMCTB
31eMeHTOB. llepuoanyecknii XapakTep M3MEHEHHS CBOMCTB MPOCTBIX BEIIECTB, OKCHUJIOB H
BOJOPOAHBIX COCIMHEHHI 3JIEMEHTOB.

Tunel XUMHUYECKHX CBS3€H M (U3MKO-XMMHUYECKHE CBOWCTBA COCIMHEHUH C KOBaJCHTHOM,
MOHHOM M METAJUIMYECKON CBSI3bI0. DKCIEPUMEHTAIbHBIE XAPAKTEPUCTUKU CBSI3€M: SHEPrus
CBSI3M, JUIMHA, HANpPaBICHHOCTb. OKCIIEPUMEHTANIbHAS KpUBas MOTEHLUUAIbHON HHEPrUU
MOJIEKYJIbl BOAOPO/a (IBYXdJIEKTPOHHAsA XUMHUUecKast cBsi3b 1o [eiitnepy—Jlonnony Ha npumepe
MOJIEKYJIBI BOJAOPO/A).

Onucanvie MOJNEKyJIbl MeTonoM BaleHTHhIX cBszet (MBC). Mexanusm o0Opa3zoBaHus
KOBAJICHTHOM CBs3H. HachlaeMoCTh KOBAJIEHTHOM CBs3HM. HanpaBieHHOCTh KOBAaJIEHTHOM CBA3U
KaK CJEJICTBUE YCJIOBUS MAaKCHUMAJILHOTO IMepeKpbiBaHus opOutaineil. CurmMa- u mU-CBSI3U M UX
oOpa3oBaHMe TP MIEPEKPBIBAHUU S-, P- U d-opouraneii. Kpatnocts cpszeit B MBC. [MonsipHOCTB
U TONAPU3YEeMOCTh KOBAJICHTHON CBs3H. OQQEeKTUBHBIE 3apsibl aTOMOB B MOJIEKYJax.
[TonsspHOCTH MOJIEKYII.

I'uOpuansanust atoMHBIX opoOuTtaneil. YCTONYMBOCT THOPHIM30BAHHBIX COCTOSHUM
pa3nuyuHbIX aToMoB. IIpocTpaHCTBEHHOE pPACIIOIOKEHHE aTOMOB B MOJIEKYJaX. XapaKTepHbIE
CTPYKTYpPHBI TPEX-, YETBIPEX, MATU- U IIECTUATOMHBIX MOJIEKYJI.

Onucanve MOJEKYJl METOJOM MOJeKyJspHbiXx opbutaneit (MMO). Css3biBarouiue,
paspeIxiiomue U HecBszbiBatonpe MO, ux sHeprust U ¢popma. DHEPreTUUECKHE TUarpamMmbl
MO. 3anonnenne MO »35eKTpoHaMM B MOJEKYyJax, OOpa30BaHHBIX aToMaMH M HOHaMU
aneMeHToB 1-ro nepuonos I1CO. Kparnocts cBsizu B MMO.

MexXMOoeKyIsspHble B3aUMOJAEWCTBUS M UX MPUPOAA. OHEPrusi MEXKMOJIEKYISIPHOTO
B3auMojeicTBusA. OpHEHTAIMOHHOE, HWHAYKIMOHHOE U JHUCIIEPCUOHHOE B3aUMOJCHCTBUA.
Bomoponnas cBA3p M €€ Pa3sHOBUIHOCTH. buosormdeckas poJib  BOJOPOJHOM  CBS3H.
MonekysipHble KOMITJIEKCHI U UX POJIb B METAOOIMYECKUX MPOIIeCcCax.

TeopeTnueckue OCHOBBI METOJOB HCCIENIOBAaHUS CTPOEHUS XHMHUYECKUX COEIMHEHUH.
CrnexTpasibHble METO/Ibl U3YUEHUSI CTPOCHHUSI BEIIECTBA

Monyns 2. Heopranuueckast Xumusl.

MonynbHas equnuia 4. Yuenue B.M.Bepuanckoro o 6uocdepe u 6moreoxumuu. Makpo- u
MHUKpOdsieMeHThl. [loHATHE O OHOreHHBIX »3JeMEHTaX. 3aKOHOMEPHOCTH paclpe/eieHus
OuOreHHbIX 71eMeHTOB. [IoHsATHE 0 6HoTHKAaX. Makpo- 1 MUKPO3JIEMEHTO3bI.

MopnynpHas equHuna 5. XUMUS JJIEMEHTOB

XuMus S — 3JIEMEHTOB U X Onosoruyeckas posib. OcodenHoctu nonoxenus B [1CH, peakiuu
C KHUCJIOPOJOM, Tajlor€HaMH, METAaUIaMH, a30TOM, YTIJIEpOAOM, Cepoil, okcnaamu. Boma kak
BaXKHEilIlIee cOeTUHEHNE BOJIOPO/Ia, €€ (PU3nUYecKre U XMMHUYECKHE CBOMCTBA. AKBAaKOMIUIEKCHI U
Kpuctauoryaparsl.  OcoOEHHOCTH TMOBEIEHHs BOAOPOJAa B COCOUHEHUSAX C CHWIBHO U
cmabonoysipHBIMU ~ CBsi3siMA.  MlOH  BOJOpoma, WOH OKCOHMs, HWOH amMMoHusA. OOmas
xapakTtepuctuka S snemeHToB | u |l rpynn. M3menenue coiictB snemeHToB |l A rpynmsl B
cpaBHeHUHU ¢ | A Tpynmbl. XapakTepUCTUKH KaTUOHOB. VIOHBI S - METaJJIOB B BOJOPOJHBIX



pacTBopax; OdHEprusi TUIpaTallid MOHOB. BzanMopelicTBUe METAIJIOB C  KUCIOPOIOM,
o0pa3oBaHME OKCHAOB, TIEPOKCHIOB, THIIEPOKCHUIOB (CYNEPOKCHIOB, HAIIEPOKCHIIOB).
B3aumopeiicTBue ¢ BOMOW 3TUX COCAUMHEHMM. ['MApPOKCHABI MIECTOYHBIX W IIEJIOYHO3EMETbHBIX
METAJUIOB; aM(OTEPHOCTh TUAPOKCH A OepriuIns. [ UAPUIBI MIETOYHBIX U MIETOYHO —3EMEIbHBIX
METAJJIOB U WX BOCCTAHOBUTENIbHBIE CBOMCTBA. B3anMopelicTBHE MIETOYHBIX M IIETOYHO —
3€MEJbHBIX METAUIOB ¢ BOAOM M Kucnoramu. ConM IIEJOYHBIX M ILIEJIOYHO- 3EMEJIbHBIX
METaJIJIOB: CyJb(haThl, raJoreHu b, KapOoHaThl, (ocdarel. MOHBI MIETOYHBIX U IIETOYHO-
3eMeJIbHBIX METAIOB KaK KOMIUIEKCO- oOpa3oBarenu. MloHOGOpMBI 1 UX posib B MEMOpPaHHOM
nepeHoce Kkanusg W Harpus. VOHBI MarHuss M Kalblusl Kak KOMIUIEKCOOOpa3oBaTelu.
Buonorudeckast posb S- 3JIEMEHTOB- METAJUIOB B MHUHEpaJIbHOM OajaHce opranuzma. Makpo- u
MUKpO- S- 37eMeHThl. COoeqMHEeHMs] KalblUusi B KOCTHOM TKaHU, CXOJCTBO HMOHOB KajbIHs U
CTpoHLUs, u3oMopdHoe 3amenieHus (mpoodsema cTpoHnus -90). TOKCHYHOCTH COCIUHEHHI
Oeppuins. XUMUYECKHE OCHOBBI NMPUMEHEHHS] COCAMHEHWM JUTHS, HATpUs, Kajus, MarHus,
KaJbIusl, Oapus B MeIUIIMHE U B (hapMmaruu.

XuMHSL P-DJIGMEHTOB W HX Owuosorumdeckas poib. p — d3neMmeHtdl |l rpymmer. OGmmas
xapaktepuctuka rpynmnsl. bop. OOmas xapakrepuctuka. [IpocTeie BemecTBa U UX XUMHUYECKast
akTuBHOCTH. bopunel. CoenuHenuss ¢ BoaopogoM (O6opaHbl), OCOOEHHOCTH CTEPEOXMMHH U
npupoabl cBsi3u. ['uapunodoparel. [anmaer 60p, THAPOIU3 U KOMILIEKCOOOpa3oBaHue. BopHBIH
aHrugpun W OopHas kucinota. Terpabopar Harpus. buonormueckas ponb Oopa.
AHTHCENITUYECKHUE CBOicTBa OOpHOWM KHCIOTBI W ee conedl. Amomuuuii. OOmas
xapaktepuctuka. [Ipocroe BemecTBO M ero XMMUYecKkass aKTHBHOCTh. Pa3HOBUAHOCTH OKcHIa
ATIOMUHUS. TPUMEHEHHE B MeOuIHMHE. AMQOTEPHOCTh THUAPOKCHIA. aloMUHATHL. VoH
ATIOMUHHS  KaKk KOMIUIeKooOpa3zoBaTenb. @DPHU3MKO — XUMHUYECKHE OCHOBBI IPUMEHEHUs
aMOMUHUS B MeauuuHe u (apmanuu. p — snementsl IV rpynmel. O0masi XxapakTepucTuka
rpynnbl. OO011ast XapakTepucTrKa yriepojaa. AJUIoTponudeckiue Moaudukanuu yriepoaa. Tumsl
rudpuamM3aly aToMa yriepoja M CTPOEHHUE YINIEPOJOCOAEpKAlUX MOJIEKYd. YTiepoa B
OTpHUIATENbHBIX CTENEeHIX OKuciaeHus. KapOuapl akTHBHBIX METAJJIOB M COOTBETCTBYIOLIUE UM
yrieBogopoasl. Coemunenus yraepoan (ll). Oxcupg yrmepoma (II), ero KO u OB
XapaKTepUCTHKA, CBOWMCTBAa KaK JIMTaHIa, XMMHUYECKHE OCHOBBI €ro TOKcHyHocTH. [lmaHo-
BOJIOPOJHAS KHUCJIOTA, IPOCThIE U KOMILIEKCHbIE IIMAHU/bl. XUMUYECKUE OCHOBBI TOKCUYHOCTHU
nuanuaoB. Coenunenus yraepoaa (1V). Okeun yriepona (IV). YronbHas kucinota, KapOOHATHI U
TUIPOKapOOHATHI, TUAPOIN3 U TEPMOXUMHYECKOoe pasyiokeHue. CoequHeHMs yriepoja ¢
rajoreHaMu M cepoil. UeThIpexxXJIOpUCThI yriepona, ¢ocreH, (GpeoHbl, Cepoyriiepon Hu
THOKapOoHaThl. L{noHaTh M THONMOHATHL. PU3HUYECKUE U XUMUIECKHE CBOWCTBA, TPUMEHEHHE.

buonoruueckas ponb yrnepoga. Kpemuwmii. OOmiast xapakrepuctuka. OCHOBHOE OTIMYHE OT
yriepona. Cunmunuael. CoenuHEeHHs ¢ BOAOPOJAOM (CHIIaHBI), OKHUCIEHHE W THIPOJIU3.
[IpupoaHble CUIWMKATBI M aTIOMOCHIMKATHIL. JIEMEHThl MOATPYIIBl repManus. OoOmas
XapaKTepUCTHKA. YCTONYHMBOCTh BOAOPOJHBIX coenuHeHuil. CoelnHEHUsl ¢ rajJloreHaMu Tula
OI2 wu OI's , nmoBenenne B BoaHBIX pactBopax. Oxcuasl. Oxcupn (V). AmdorepHocTh
THIIPOKCUIOB. XUMHU3M TOKCUYECKOTO IEHCTBHSI COSTMHEHNN CBHHIIA. P — DJIEMEHTHI V TPYIIITHI

OO0mas xapakTepucTuka rpymnmsl. A30T, Gocdop, MBIIIBSIK B OpraHu3Me, HX OMOJOTHYecKast
poiib. A3zot. OOmas xapaktepuctuka. CoeMHEHUsT ¢ OTPUILIATEILHBIMU CTENIEHSIMH OKHUCIICHHUSI.
Hutpunesl. AMmuak, KO u OB xapakrtepucTuka, peakiiuu 3aMenieHus. AMUAbL. AMMMAKATHI.
HNon amMMOHHS M €ro coiu, KHCIOTHBIE CBOMCTBA, TEPMHUECKOE pacroyioxkeHue. ['uapasuH u
ruapokcwiiaMmud. KO u OB  xapakrepuctuka. A30THCTOBOJOpPOJHAS KHCIOTa W a3UIbL
CoenuHeHHs a30Ta B MIOJIOKUTEILHEIX creneHsx okuciaenus. Oxcuapl. KO u BO cBoilicTBa.
Asortucras kucinora u HUTpUTHL. KO u BO cBoiictBa. A3oTHas kucinora u HuTparel. KO u BO
xapaktepuctuka. «llapckas Bogka». ®ocdop. OOmas XapakTepUCTHKA. AJIIOTPONMUYECKHE
Momudukamuu (ocdopa, uX xumuueckas akTHUBHOCTb. Dochunpl. Dochun. CoenuHeHHS
dbocop B MOJOKHUTENBHBIX CTENEHSIX OKUCIeHUs. OKCUIBI: CTEPEOXMMHUS U MPUpPOJa CBS3H,
B3auMoJieiicTBHe ¢ BOj10i U ciupramu. DocdopHoBaTucTas u GpochopucTas KUCIOTHI, CTPOCHHUE
mouekyi, KO u BO cBoiictBa. [udocdopnas (nupodocdopnas) kuciora. Meradochopusbie



KHCJIOTBI, CpaBHEHHE C a30THOW kucioToi. [IpomsBomubie (GocopHOl KHUCIOTHI B KUBBIX
opraHuzMax. OJEMEHThl NOATPYNIbl Mblmbsika. OOmas xapakrepuctuka. CoeauHEHUs
MBIIIBSKA, CypbMa U BUCMYTa B MOJIOKUTEIBHBIX CTENEHAX OKUCIeHU. ["auapl u u13MEHEHUE UX
cBoiictB B rpynne. Oxcuasl u rugpokcuasl O () u O (V); ux KO nu BO xapakrepucTtuku.
ApcenuTtsl u apcentatbl, ux KO u OB coiictBa. CypbMsiHas KHCJIOTAa U €€ CoJii. Bucmyrarsi,
HEYCTOWYMBOCTH coeanHeHuil Bucmyta (V). p — snements! VI rpynmsl. O0miast XapakTepucTuka
rpynnsl.  Kucnopon. OO6masi xapaktepuctuka. Ponb Kucliopoja Kak OJHOTO U3 Haubolee
pacrpoCTpaHEHHBIX JJIEMEHTOB M  COCTAaBHOW 4YacTH  OOJBIIMHCTBA  HEOPraHMYECKUX
coequHeHnil. O30H, CTEPEOXUMUSL U IIPUPOJIA CBSA3CH. XUMHUYECKasi aKTUBHOCTh B CPAaBHEHUU C
kuciopogoM. Bomopona mepokcua (H202), ero KO u BO xapakrepuctuka, NpUMEHEHHE B
MeaunuHe. buonornyeckas poib KUcIopoaa. XUMHUYECKUE OCHOBBI MPUMEHEHUS KUCIOpoJa U
030Ha, a TaKXKe COCOUHEHHWH Kuciopona B MenumuHe u  ¢apmamun. Cepa. OOmas
xapaktepuctuka. CoelMHEHUS Cepbl B OTPUIIATENIbHBIX CTENEeHIX okuciaeHus. CoeTMHEHUs cepbl
(IV) — okcup, xJI0pu, XJIOPUCTHIA THOHWII, CEPHUCTAsI KUCIOTA, CYJIbOUTHI U THAPOCYIbQUTHI.
Hx KO u BO coiictBa. CsoiictBa tHOCy/b(paroB. Coemaunenust cepol (V1) — okcuu, cepHas
KHCJIO0Ta mpou3BoaHbIe - cynbhatel, KO u BO cBoiictBa. [Iupocepnas kucnora. buonornyeckas
poiib cepbl. XUMUYECKHUE OCHOBBI NIPUMEHEHHsI Cephl U ee coelnHeHud B meaunune. CeneH u
temryp. Obmas xapaktepuctuka. KO u BO cBoiicTBa BOZOPOIHBIX COSAMHEHUNM M HX COJICH.
Oxcunpl u kucnotsl, ux KO u OB cBoiictBa. buonorudeckas ponb ceneHa. p — anementsl VIl
rpynnsl (rajmorensl) OO6mias xapakTtepuctuka rpynmnsl. [IpocTeie BemecTBa, MX XUMHUYECKas
akTUBHOCTh. CoeTMHEHMsI TajJoreHoB ¢ BojopooM. PactBopumocts B Boje; KO u OB cBoiicTsa.
["amorenua — MOHBI KaK JIUTaH[bl B KOMIJIEKCHBIX COEIUHEHUSX. ['aloreHpl B MOJIOKUTEIbHBIX
CTETEHSIX OKUCIICHUS. COSTUHEHUS C KUCIOPOAOM U APYT ¢ Apyrom. BzanMonencTBre raaoreHoB
C BOJOM W BOJHBIMHM pacTBOpaMH IlEJIOYEH, KUCIOPOAHBIE KUCIOTHl XJIOpa M HUX COJIH.
buonoruueckas pons ¢Topa, xsopa, 6poma u Hona. p — snementsl VIII rpynmner (6naropoaHsie
ra3pl) OOmiass xapakrepuctuka. dusnyeckre W XUMHYECKHE CBOICTBAa OJarOpOIHBIX Ta30B.
Coenunenus 6;1aropoiHeIX Ta30B. [IprMeHeHne 61aropoJHBIX Ta30B B MEIUIMHE.

Xumust d-351eMeHTOB M MX OuHojiormueckas ponb. OOrmas xapakrepucTuka ( —3JIeMEHTOB,
ocobeHHOCTH 0 —3JIEMEHTOB: MEPEMEHHBIC CTCIICHU OKUCICHUs, 00pa3oBaHUe KOMILIEKCOB. d —
anemeHTsl |l rpynmel. OOmiasi xapakTepucTHUKa, CXOICTBO W OTJIUYHE OT S- 3jieMeHTOB ||
rpynnel. d —nementst IV u V, rpynn. OOmas xapakrepuctuka. d —nementst VI rpymmobl.
O6mras xapakrtepuctuka rpynmbl. XpoMm. OOmias xapakTepucTuka. [IpocTtoe BemecTBo M €ro
XUMHYECKass aKTUBHOCTb, CIIOCOOHOCTh K KOMIUIekcooOpaszoBanuto. Xpom (ll), xucimotHo —
ocHoBHble (KO) u oxuciautenbHo — BocctaHoButenbHbIe (OB) XapakTepUCTUKH COETUHEHUH.
Xpom (lIl), xucmorno —ocuoBHas (KO) m  okuciaurensHo — BoccTaHoBuTenbHbie (OB)
XapaKTePUCTUKU COEAMHEHUH, CIOCOOHOCTh K KOMILIEKCOOOpa3oBaHuioo. CoeauHEHHs Xpoma
(V1) — okcua ¥ XpOMOBBIE KHCIIOTHI, Xpomarhl U guxpomathl, KO u OB xapakTepHCTHKA.
OxucauTenpHble CBOWCTBAa XpOMATOB M AUXPOMATOB B 3aBUcuMoOcTU OT pH cpenpl. Monubaex u
BoJib(paM, oOmas  XapaKTEepUCTHKA, CIIOCOOHOCTh K  OOpa3oBaHUIO  H30MOJIHU- H
reTepPOINOIMKUCIIOT; CPAaBHUTENbHASI OKHUCIUTEIILHO — BOCCTAHOBUTEIbHAs  XapaKTEpUCTHKA
coeMHeHuil MoiauOaeHa U Bosib(hpama 1Mo OTHOLIEHUIO K COeIMHEHHUAM Xpoma. buonorndyeckoe
3naueHue d —anements! VI rpynmsl. d —anementst VI rpymnmel. O01as XxapaKTepUCTHKA TPYIIITHL.
Mapranen. OOmas XapakTepUCTUKA. XUMHUYECKash AaKTMBHOCTb IPOCTOIO  BEIIECTBA.
CrniocoOGHOCTh K KOMILIEKcooOpa3oBaHuio (kapOoHmibl Maprania). Mapranen (1) u mapraner
(IV): KO u OB xapakTepucTHKa COCIUHECHUH, CIMOCOOHOCTh K KOMILIEKCOOOPa30BaHUIO.
Maprasern (1V) okcu, KUCIOTHO - OCHOBHBIE U OKHCIUTEIHHO - BOCCTAHOBUTEIHHBIC CBOMCTBA,
Bausinue pH nHa OB cBoiictBa. Coenunenust maprania (VI): manranatsl, ux oOpa3oBaHHe,
TepMHUECKas YCTONYHUBOCTh, AUCIPONOPIIMOHUPOBAHNE B PACTBOPE M YCJIOBUS CTAOMIM3AIUU.
Coemunenuss mapranna (VII) — okcua, mapranioBas kucioTa, nepmanranatel, KO u OB
CBOMCTBa, MPOJYKTHl BOCCTAHOBJICHHS MEPMAHTAHATOB MPH Pa3IUuHbIX 3HaueHusx pH. d —
anemeHTsl VIl rpynmel. OOmiasi xapakTepucTHKa 3J€MEHTOB cemelcTBa kenesa. JKeneso.
XuMuyeckass akTUBHOCTb TIPOCTOTO BEIIECTBA, CIOCOOHOCTh K KOMIUIEKOOOpPA30BaHUIO.



Coemunenus kemeza (1) m xemeza ( 1l1) — KO u OB xapakrepucTHKa, CIIOCOOHOCTH K
KOMIUIEKCOOOpa30BaHUI0. KOMIUIEKCHBIE coenunenus kene3a (I1) u xenesza (I1l) ¢ unanug — u
THUOIIMAHAT — MOHaMU. ['eMOorjao0uH U xene3ocoaepxkaiiue (GpepMeHThl, XUMHUYECKasi CYLITHOCTh
ux neuctus. JKenezo (V). @epparel, nojydeHUE U OKUCIUTENIBHbIE CBOMCTBA. XUMHUYECKUE
OCHOBBI IPUMEHEHHUA >KeJie3a U KeNe30COJeprKalliuX MpernaparoB B MeIUIMHE W (papMaluu.
KobGaner u mukenb. Coemunenusi kobampra (II) m xobamsta (Ill), mHukens (I11); KO u OB
XapaKkTepUCTHKA, CIOCOOHOCTh K KOMIUIeKcooOpa3oBaHHuio. Hukenb u  KoOambT Kak
MUKpPO3JIEMEHThl. XWUMHYECKHE OCHOBBI TPHUMEHEHUS COCIUHEHHH KoOanbTa W HUKENS B
menuiae u papmaruu. d —snementsl | rpynmel. OOIIas xapakTepucTuka rpyimbl. Pusndeckne
U XxuMHueckue coictBa mpocthix BemecTB. Coequnenue menu (1) u menu (1), ux KO u OB
XapaKTepUCTHKA, CIIOCOOHOCTh K KOMILIEKcooOpa3oBaHuio. KoMILIeKCHbIE COETUHEHHS MeIu
(I1). Xumudeckne OCHOBbI NPUMEHCHHS COCAMHCHHI MeId B MEAUIMHE W (apmariuy.
Coenunenue cepedpa, ux KO u OB xapakrepuctuku (0akTepUIIMIHBIE CBOMCTBA HOHA cepedpa).
CrocoOHOCTh K KOMILIEKCOOOPa30BaHNIO, KOMIUIEKCHBIE COCTUHEHUS cepedpa ¢ raloreHu aMu,
ammuakom, tuocyibdaramu. 3omoto. Coemunenus 3oiota (I) u 3omora (l1), ux KO u OB
XapaKTePUCTHKA, CIIOCOOHOCTh K KOoMILIeKcooOpa3oBanuto. d —amementsl |lrpynmer. OOrias
xapaktepuctuka rpymmbl. [{unk. OOmias xapakTepucTHKa, XUMUYECKash aKTUBHOCTh MPOCTOTO
BemectBa; BO u KO xapakrepuctuka coenruHeHM 1uHKAa. KOMIUJIEKCHBIE COSAMHEHUS IIMHKA.
PryTth. OOmias xapakTepucTHKa, OTJIMYUTENbHBIE OT IIMHKA W KaJMus cBoiicTBa. OKHCIIeHUE
pTytu cepHoil M azorHoW kucinoto. Coenumnenus pryrtu (1) u pryru (ll), ux KO u BO
xapaktepuctuka, cnocoonocts prytu (1) u prytu (II) x xommiuekcooOpa3oBanu. XUMU3M
TOKCHYECKOI0 IEUCTBUS COCIMHEHUHN KaAMUs U PTYTH.

Crpyktypa KC: nieHTpanbHblii aTOM, JTUTaH/bl, KOMIUIEKCHBIA MOH, BHYTPEHHSSI U BHEIIHSIS
cdepa, KOOPAUHAIIMOHHOE YUCIIO LEHTPAIBHOTO aToMa, AEHTAaTHOCTh JIMTaHH0B. CIIOCOOHOCTh
aTOMOB Pa3NIUYHBIX IEMEHTOB K KoMIuIekcooOpa3zoBanuto. [Ipupona xumuueckoii cBsa3u B KC.
Oo6pazoBanne u gucconmanusi KC B pacTBopax, KOHCTaHThI OOpa3OBaHUS M HECTOMKOCTH
koMmruiekcoB. Kinaccuduxarus nu nomenknatypa KC. KomruiekcHble KHCIOTBI, OCHOBaHUS, COJIU.
Kap6onums! MeTannoB. XenaTHble KOMIIEKCHBIE COEIMHEHUS. XelaToTepanusl.

Mopyns 3. Opranudeckas XuMus

MonynbHas eauHuna 6. OCHOBBI PEaKIIMOHHOM CITIOCOOHOCTH OPraHUYECKUX COCTUHEHUH.

[IpenMer opraHn4ecKol XMMUU U OCHOBHBIE ATalbl €¢ pa3BuTus. Mlcroprs BOSHUKHOBEHUS U
MIPUYUHBI BBIJIEJICHUSI B CAMOCTOATENIbHYI0 HayKy. OpraHuueckas XUMHUsSL B psiiy JpYTUMX Hayk,
CBSI3b €€ ¢ Ouosoruedt 1 MeAUIMHON. OCHOBHBIE UCTOYHUKU OPIaHUYECKOro chipbsi. OCHOBHBIE
MIOJIOKEHMSI TEOPUH XUMHUECcKoro cTpoeHus. [Ipocreiimas u monexymspHas ¢popmysisl. [TonsTHe
0 CcTpyKTypHOH ¢opmyse. CTpyKTypHas H30Mepusi U €€ pa3sHOBUIHOCTU. DyHKIMOHAJIbHbIE
rpynisl. ['oMmosioruueckue psjbl.

OOpazoBaHue CBsizel B COENMHEHUSX yriepoja. DJIEeKTpoHHbIE GopMyiibl JIbionca M THUIBI
CBA3€H B OpraHnueckux coenuHeHusx. Onucanue cpszeil B pamkax MO JIKAO. Ces3biBaroniue
u paspeixiisroniie MO s- u p-cBsizeit. ['ubpuanszanus AO aroma yriepoaa Kak METOJ| ONUCAHUS
JIOKQJIN30BAHHBIX JABYXILEHTPOBBIX CBsi3el. BajeHTHbIE yIuibl, JUIMHBI cBsi3el. [IpeacraBnenus o
pacmpeiesieHnu  (IeNOKaM3aIlii) JJIGKTPOHHOM TUIOTHOCTH, CHOCO0ax ero Hu300paKeHus
(pe3oHaHCHBIE CTPYKTYpHI), DJIEKTPOHHBIX d(pdekTax aToMOB U (YHKIIMOHATIBHBIX TPYIIIL.
ConpspkeHHbIE cHCTEMbl  (He3apshKeHHble U 3apshkeHHble). OOmme mpeicTaBleHus o
MHOTOILIEHTPOBBIX JIeJI0KaIn30BaHHbIX MO. DileKTpOHHAs IJIOTHOCTH HA aTOME, MOPSI0K CBSI3H.

[IpocTpaHCTBEHHOE CTpOEHME OPraHMYECKUX CoeInHEeHMU. lIpocTpaHCTBEHHOE CTpoeHHE
MEeTaHa M ero romosoroB. [IpuHIMI CcBOOOJHOTO BpalleHUSs BOKPYT MPOCTHIX YIJIEPOA-
YIJIEPOAHBIX CBSI3€H U Ipenenbl ero npuMeHuMocTtu. [lonsatue o koHpopMmausax. XupaabHOCTb
MOJIEKYJI U €€ IPOSIBICHHUE B ONTUYECKONW aKTUBHOCTH COEIMHEHUH. ACHMMETPUUYECKUN aTOM
yraepoaa. OOmiee yciaoBHE MOSBICHUS ONTUYECKOM akTUBHOCTH. [IpoeKIMOHHBIE (OpPMYJIbI
Oumepa. R,S-HOMeHknaTypa. DHaHTHOMEphl U paremarbl. KoHQUrypalnuoHHBIE PSIbL.
CoenuHenus ¢ AByMsa M 0Oojee acMMMETPUYECKHMMHM aTOMaMHU YIJIepofa, JAHacTEePEOMEpHI.



[Ipunnuner  paznmeneHust  (pacuieruieHus) pamemaTtoB.  OOpameHue KoHUTypanmuu U
paremu3arusi. XHPATHbHOCTh B XHMHUYECKHUX pEaKIUsAX: oOpalieHne KOHQUTYpaluH,
parieMu3anusi, BO3HUKHOBEHHE XHPAJIbHOTO LIEHTPA, CBSI3b CO CTPYKTYypOil peareHToB U
MEeXaHu3MOM  peakuumu. OnTuyeckas  akTUBHOCTb  COEIMHEHUH, HE  COAEpXkallux
aCUMMETPUYECKHX aTOMOB yTiepo/a.

Homenknarypa: cuctemarnueckas U pauuoHainpHas. [IpaBuia mocTpoeHMs] Ha3BaHHS 110
nomenkiarype MIOITAK yriaeBogopomoB ¥ ux (QYHKIIMOHAIBHBIX IPOU3BOIHBIX (CIHUPTHI,
KETOHBI U T. 11.).

MexaHu3mbl oprannueckux peakuuid. [Tonstue o MmexaHn3zMax peakuuu.

MopynbpHas eqununa 7. Xumusi OM0JIOTMUECKH aKTUBHBIX OPraHUYECKUX COCTMHEHUMN.

Cmuptel. Knaccudukamuss. Homenknarypa. ®@uszudeckue cBoirictBa. CrocoObl MOTyYEHHS.
Kucnornele cBolicTBa; 00pa3zoBaHue ajukoroisToB. (OCHOBHBIE CBOICTBa;, 0Opa3oBaHUE
OKCOHHEBBIX coJiell. MexMomeKyIsspHble BOJAOPOJHBIC CBS3M W HMX BIMSHHE Ha (U3UUECKUE
CBOWCTBA M CHEKTpaIbHbIE XapaKTepuCTHKU. HykieopuibHble 1 OCHOBHBIE CBOWCTBA CIIUPTOB.
BuyTtpumonexynsphas aeruapatanus cnuptoB. Okucienue cnuptoB. OTHOLIEHUE K OKUCICHUIO
MIEPBUYHBIX, BTOPUUHBIX U TPETUYHBIX COUPTOB. bronornueckoe 3HaueHNUE OKUCIIEHUS CIIUPTOB.
Mmuoroaromubsie cnupThl. OCOOEHHOCTH UX XUMHUYECKOTO TIOBEACHUS. OTUJIICHTIIHKOIIb,
riuepud.Henpenenbapie cnupTbl. BUHWIIOBBINA, MOJMBUHWIOBBIM CHUpPTHL. BuHwunanerar,
nonuBuHunanerar. Maentudukammss  cnupToB — (KayecTBeHHbIE — peakiuu).  DeHOJbI.
Knaccudpukanus. Homenkmarypa. ®@usndeckue cpoiictBa. CrmocoObl monydeHus. KucioTHbie
cBOiicTBa, monydenue ¢GeHonsiToB. HykieodunbHble cBOiCTBa (heHONA: MOTYYSHHE MPOCTHIX U
CIIO)KHBIX 3¢upoB. Oxucnenue ¢enonon. IlpuponHsie MHOroaToOMHBIE (EHOIBI M HX
MIPOU3BOJIHBIE KaK OMOaHTHOKCHAAHTHI. Peakmuu snexktpoduiabHOro 3amenieHus B ¢eHONaX.
Wnentudukanust Genonos. a- u P-HadpTonsl. MHoroaromusie (eHonsl. CTpoeHHe, CBOWCTBA.
[MupokarexuH, PE30pLIKH, TUJIPOXUHOH, (baoporronH. AMUHBI. Knaccudukanus.
Homenknarypa. ®usmyeckue cBoiictBa. CrnocoObl  mosydeHHs  anuaTHdecKux |
apomaTHueckux aMHMHOB. KrcnoTHO-ocHOBHBIE cBoiicTBa. OOpa3oBanue coseil. Hykieodunbabie
CBOMCTBA. ANKWINPOBaHME aMMHUaKa U aMUHOB. UeTBepTUUHbIE aMMOHHUEBBIE cONU. PackpeiTre
OL-OKCHUJTHOTO IIMKJIa aMHUHaMH, 00pa30BaHUE aMUHOCIHUPTOB. Peakiuu nepBUYHBIX, BTOPUUHBIX
U TPEeTUYHBIX anupaTHUYEeCKUX ¢ apOMATUYECKUX aMHUHOB C Aa30TUCTOM  KHCIOTOH.
KapObunamunHas peakuust - aHaguTHueckas Mpo0a Ha NEPBUYHYI0 aMHUHOIPYIILY.
AKTHBHUpYIOIIEe BIMSIHIE aMHHOTPYIIBI HA PEaKIIHOHHYIO CITIOCOOHOCTh apOMAaTUYECKOTO SApA.
l'anorenupoBanue, Cyiab(UHUPOBAHUE, HUTPOBAHHWE AapPOMATHYECKUX aMHHOB. Peakuuun
OKHUCJICHUS TIEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX AMUHOB. OKCOCOEIMHEHUS U pPEAKLIUU
HykieopunbHOoro npucoenuHenus 1o >C=0 cBa3u. BnusHue s31exkTpoHHBIX 3(dexToB Ha
XUMUYECKYIO0 akTUBHOCTh >C=(0 cBs3u. Peakuuu BoccTaHOBIEHMs, OokucieHus, KanHuuapo,
aJIbJIOJIBHOM KOHJEHCAMU OKcocoeAUHEeHUH. KapOoHOBBIE KHCIOTBI W WX IPOU3BOJHBIE.
Peakunu Hyki1€0(QUIBHOTO 3aMEIIEHHS B PSTy IPOU3BOIHBIX KAPOOHOBBIX KUCIIOT.

[Tonu- u rerepoyHKIMOHAIBHOCTHKAK OAMH W3 XapaKTEPHBIXNIPU3HAKOB OPraHHUYECKHUX
COE/IMHEHMH, yYaCTBYIOIIMX B MPOLECCAX KU3HEACSITEIbHOCTU. AMUHOCHUPTHI: 3TAHOJAMUH,
XOJIMH, aneTuaxoAuH. [lonsTue o OMOreHHbIXaMUHaX: A0(aMUH, HOpaJpEeHAINH, a[peHauH U
UX POJb TOPMOHOB HMHEWpoMenuaTopoB. OKCHKHCIOTBI M KETOKUCIOTBI M HUX XMMHUYECKOE
noBe/ieHHe. AIIETOYKCYCHBbIM 3¢up u KeTo-eHoibHas TayTtomerpus. lllaBeneBoykcycHas
KHCIIOTa, KETOTJyTapoBas  KHCIOTa KaKk BaxkHeilmme  MeTabonmuTbl. AMHHOGDEHOIL.
AHanprupymomue MNpou3BoAHbIE: (eHaleTUH M napaueramol. CanuuuiaoBas KHCIOTa U €€
CBOWCTBa Kak OW(YHKIMOHAIBHOTO coenuHeHHus. [Ipon3BOJHBIE CATUIMIOBONH KHCIOTHI
calluuuiaT  HaTpus, METWICAIUIMIAT, AaleTWICAIULINUIOBasl KHCJIOTa, B  KayecTBe
JIEKapCTBEHHBIX CPEJICTB.

[IaTn4sieHHbIe TETEPOIMKIbl U UX MPOU3BOAHBIE: MUPPOJ, OEH3MUPPOI(UHIO0M), TpUNTO(DAH,
CEpPOTOHMH. A30NBI: NUPa30j, MMHAA30j1. THazol. [Ipou3BoaHBIE NHUPA30JI0HA: AHTUIUPHUH,
annbrud. ['mctuaus. lllecTuuneHHble TeTEpONMKIbI: MUPHAWH, XUHOJIHMH, MUIEPUIMH U €ro
MIPOU3BOIHBIC-TTPOMUION U 8-OKCHUXWHONWH. HuKOTHHOBas kucinoTta u ee amuj (ButamuH PP).



[TupumuanH u ero mpousBoiHble. bapOutypoBas kucnora u OapOutypatsl. IIpomsBoanbie
YTOJILHOW KHUCIIOTBI: KapOOMHMHOBas KHCJIOTa, KapOamul, TyaHHIWH. buyper. VYperansl
(MenpobomaT) | ypenpou3BojHbIE (OpOMH30BaJl) W HX HCIOJIb30BAaHME B KavyeCTBE
JICKApCTBEHHBIX CPEACTB B MeauuuHe. Ankamousl. XuMudeckas kiaccupukanusi. OCHOBHbIE
CBOHCTBa; oOpa3zoBaHHe coyiel.  AJIKaJouAbl TPYMNIbl NUPUAMHA: HHUKOTHH, aHa0a3MH.
AnkanouJpl ~ TPYNNbl  XMHOJMHA:  XMHHUH.  AJKajloOuWJpl  TPYNI  HM30XMHOJIMHA U
M30XWHOJMHO(MEHAHTPEHA: INanaBepuH, MOPQUH, KOAEHH. AJIKaJouAbl TIPyHIbl TpOMaHa:
aTpOIMH, KOKauH.

AMUHOKUCIOTHL U Ouopoiib. CTpoeHHe U CBOMCTBA MENTUAHOM CBSA3U. ['MIpOIu3 MenTuaoB.
Metoapl CHHTE3a IU- W TOJHUIENTHAOB (TBepAodasHblii cuHTE3). benkum M uX CTpoeHHE.
HyxiienHoBble OCHOBaHMS  (MIMPUMHUAMHOBBIC-YPALWI, TUMHUH; IypUHOBBIE-aJl€UH, T'yaHUH).
JlakTum-s1akTamHas neperpynuposka. Hykimeo3nael. Xapakrep CBs3U HyKJIEHHOBOI'O OCHOBAHMS
C YNJIEBOAHBIM oOcTaTKoM. ['mapomnu3 HykieosunoB. Hyxneotunsl. CTpoeHHME HYKIEO3HIIOB,
MOHO-, 1aH-, TpudocharoB. Anenosun tpudochat(ATD) -akkaMynasSITOp OSHEPrHUH B
onoxumuueckux mpomeccax. Ponps PHK u JIHK B Ouoxumuu. MzonpeHounbl. M3ompenoBoe
npaBwio. TepreHbI(TUMOHEH, THHEH, Kamdapa). KaporuHounsl. PermHonm (BuramuH A).
Jlunugel: mpoctele U cioxkHble. Ctpykrypa ¢ochonunuaoB. X  poiab B MOCTpOEHHH
Oowonormueckux MemOpaH. IloHsaTHe o cTeponaax,o0mas XapakKTepUCTUKa W OHOPOIIb.
VYTIaeBoopobl, pOJOHAYAIBHUKM TPYMIbI CTEPOUAOB (aHIPOCTaH, 3CTpaj,XoiiaH).CTepUHBI
XOJIECTEpPUH, 3procrepuH). [ToHsTHE 0 *KENMUHBIX KUCIOTaX (X0JeBasi KMCIO0Ta) U O CTEPOUIHBIX
ropmoHax (3ctpaanoi). CepaeyHble MIIOKO3H bl (KOPTUKOCTEPOH b, KOPTH3O0H).

VYraeBozpl, K1accupukanys u ux 0uopoiab. Monocaxapuabsl. Ctepeonzomepust D-u L-psiabr.
®opmyinbl Oumepa. OTKpeIThie U HUKINYecKue Gopmbl. L{ukino-okco-taytomepus. Gopmyisl
Xeypca, MyTopanus. XUMHUECKHe cBolcTBa MoHocaxapuaoB: peakiuuun HO- u >C=0 rpymnm.
I'moK0o3uAHBIN TUAPOKCHUI. TIrOKO3UAbL. IIeHTo3bl : Kcuio3a, pubo3a U remnros3a (IJIHOKO3a,
MasibTo3a, (PpyKTO3a, ranakrosa). [lomyueHne U3 riIrOKO3bl ACKOPOMHOBOW KHCJIOTHI (BUTAMUH
C) . Ognurocaxapuapl. Jlucaxapuabpl: JaKTo3a, caxapo3a (CTpOEHHE, COCTaB, LHUKJIO-
okcorayroMepus. Ilomucaxapuapl: Kpaxmall, TIIMKOT€H, JEKCTPHUHBI, LEII0I03a (CTPOCHHE U
coctaB). ['erepononucaxapuasl. ['nanypoHoBasi KMCIOTa, TenapuH. XOHJIPOUTHH cyibdat. Porb
IIOJIN- ¥ TeTepocaxapuioB B )KU3HEAEATEIbHOCTH OpraHu3Ma.

MeToapl WccnenoBaHUs OPraHUYECKUX COEAMHEHHMH. MeTonbl BBIIENECHHUS M OUYUCTKU:
AKCTpaKIus, epeKpUCcTalIn3alus, eperouka, xpomarorpagus. Kpurepuu 4ucToThl BellecTBa:
TEMIIEpaTypa IUIaBJICHMs, TEMIEpaTypa KHIIEHHs, IUIOTHOCTb, ITOKA3aTelb IPEIOMIICHHUS,
Xpomarorpaduyeckue JaHHble. XUMUYeCKUu (QyHKIIMOHAIbHBIN aHain3. CoBpeMeHHbIE (PU3NUKO-
XUMHYECKHE METO/Ibl YCTAHOBIIEHUS! CTPOCHHSI.

AHHOTALIUSA PABOYEHN NPOT'PAMMBI JIUCHUILJIUHBI «<HAYKH O 3EMJIE
(T'EOJIOI'Us, TEOI'PA®US, TIOYBOBEJIEHUE)»

COI[Cp)KaHI/Ie JAUCIHITIIMHBI

Monyns 1. BBenenue, reorpadudeckas 00071049Ka, T€OJIOTHUS, TUAPOIOTHS

Monynbnas equauna 1. OOBEKT mpeIMeT U OCHOBHBIC 33JjauM HayK o 3emiie. Mecto 3eMiun
BO BcelleHHOi. ['eorpaduueckas kapTa — MoJienb 3eMHON MTOBEPXHOCTH

MopynsHas eaununa 2. OOGosoyHoe ctpoeHue 3emud. JlanmmadToBeneHHE Kak dYacTh
¢dusmveckoit reorpadun. B3auMocBs3p KOMIIOHEHTOB JIaHAMA(THONH 3€MJIM U POJIb )KU3HU B €€
pazBuTuu. YdeHue o Omocdepe. DBomonus Omocheppl. Mecto Hayk o 3emiie B PEIICHHUH
BOIIPOCOB YCTOWYUBOCTU OHOC]EpHI.

Monynbnas equanna 3. CTpoeHHe U XUMUYECKUH COCTaB 3€MHOW KOpbl. MHHEpalbl U UX
CBOWCTBAa. DHJOTEHHbIE U HK30T€HHBIE T'€0JIOTHYECKHE MPOIecChl. TEeKTOHMYECKUE MPOLECCHI.
[TonsiTHE O BRIBETPUBAHUU (TUIIEPreHe3e) TOPHBIX MOpo. I'eonornueckoe BpeMsi.



MonaynbHas eqununa 4. [lpoucxoxaenue Boawsl Ha 3emuie. [loBepXHOCTHBIE BOABI 3EMIIH.
XUMHUYECKUN COCTaB MOBEPXHOCTHBIX BOJA. Tumbl Bogo€MoB. [IoHsATHE O MOA3EMHBIX BOJAX M
3aKOHOMEPHOCTU WX JBI>KeHHs. CBOMCTBAa TOPHBIX IOPOJ IO OTHOIIEHHIO K Boje. Boma B
TOPHBIX TIOpOJaxX (CBs3aHHAS, KaMMWUIsIpHAs, CBOOOIHAs1, mapoobpa3Has). O01iee pacnpeneieHme
BOJIbI B 3¢MHOM KOpe. 3anachl MOJ3eMHBIX BOJ U UX OXpaHa.

Monayns 2. MeTeoposorusi, TOYBOBEICHHUE.

MonynbHas enuHuua 5. M3yudeHwe cocraBa U CTPOEHHUs aTMOc(ephl, Temioo0opora H
TEIUIOBOIO PEXHMMa B aTMOC(epe U Ha 36MHOM MOBEPXHOCTH.

MonynbHas equauma 6. MeTononorus HaOMIOIEHUS 3a TOTOJI0M W KiauMaroM. M3MeHeHus
COBPEMEHHOT0 U MaJICOKIMMaTa. MeTo 00T sl IPOrHO3a aTMOC(EPHBIX SBICHHIA.

MopnyneHaa enuHuna 7. lIpoucxokieHue pa3BUTHE, CTPOCHHUE, COCTaB, OCHOBHBIC THUIIBI U
cBoicTBa 1ouB. Bubl ouB 1 nx pacupoctpanenue. Cocra, CBOMCTBA U PEXKUMBI II0YB.

MonynbHas eaununa 8. OCHOBHBIE THIIBI T0YB B Bosrorpaackoit o6iacTy.

Mexanunueckuil coctaB ¥ pU3MUECKUe CBOMCTBA MOYBBI PalinoHaabHOE UCIOJIb30BaHUE I1OYB.
Hartypuble HabmtoeHNs TOYBOOOpa30BaHUs.

AHHOTAIIAS PABOYEHM ITPOI'PAMMBI JUCHUIIJIMHBI «OBIIASI BUOJIOT US1»
Coneprxanue TUCIUILIAHBI

Monynbs 1. OcHOBHBIE BEXM pa3BUTHUSI OMOJOIMM, KIHOYEBBIC IMOHATHS, METOIbl U
po0JIeMbl OHOJIOTHH.

Oranel pazButus Ouosioruu. [lepBrle cBeAEHMS O KMBBIX CYIIECTBAX B JIMTEPATYPHBIX
NaMATHUKAX aHTUYHOCTU M cpeaHeBekoBbs. PaboTsl Apucrotens, Teodpacra, T'ait [lnunus
crapuiero, ABuuieHHbl. Pa3Butue Ouonorum B smoxy Bospoxnenus (Jleonapno na Bunum,
A.Bezamuii, B.I'apseii, [.bopemmn). Cucrema xknaccupukanun K.JIlunnes. PasButue
IpeJcTaBlIeHnid o0 enuHcTBe opraHumdeckoro mupa. Paborsr K.Bonbda, K.bapa, T.llIBaHHa,
M.Ilnetinena. Teopust sBomtouuu Y.JlapBuHa. 3akoHbl HaciencTBeHHOCTH [.MeHnaens u
3apoXkIeHUE reHeTuku. Pazputue 6uosnoruu B 21 Beke.

Knaccugukanus Ouonorndyeckux Hayk. JluddepeHnmanus KiacCHYecKHX paszesioB
O6uonoruy. Bo3HUKHOBEHHE HOBBIX HAayK B pe3ysbTare MHTerpauuu (Omoxumus, Omodusuka,
LUTOT€HETHKA U Jp.).

CaoiictBa kuBoro. CrnenupuuyHocts opraHuzanud. OOMEH BEIIECTB M IHEPIUH.
YnopsnoueHHOCTh CTPYKTYpbI. LlenocTHOCTh N qucKpeTHOCTh. CaMOBOCIIPOM3BEAEHUE U POCT.
HacnencTtBeHHOCTh M M3MEHUMBOCTb. Pa3apakuMocTh U JABMKEeHHE. Perymsius u oOpartHas
CBSI3b.

YpoBHH OpraHu3aLHU JKHBOTO: MOJIEKYJIIPHO-T€HETUYECKHU, KJICTOYHEBIH,
OpraHU3MEHHBIN, OMYIAIMOHHO-BUOBON, OUOTE€OIIEHOTUYECKUI, OMOC(EpPHBIA.
MeTtonpl OMOJIOTTYECKHX HCCIICIOBAHMIA. OmnwncareabHEBIHI, CpPaBHUTEIbHBIN,

HUCTOPUYECKUN M SKCHEPUMEHTAIbHBIA MeTOAbl. VCnoab30BaHME COBPEMEHHBIX TEXHUYECKUX
cpenctB B Owmosioruu. Mcronb3oBaHWE MOACIUPOBAHUS JJISI TPOTHO3WPOBAHUS TOBEIACHUS
OHOJIOTUYECKUX CHCTEM.

[IpumeneHue Ouonornyeckux 3HaHWM. BHOTEXHONOrHWs Kak HOBBIM 3Tam B pa3BUTUHU
MaTepuaIbHOrO0 MPOou3BOACTBA. (OOmas OHONOTHS KaKk TEOpEeTUYECKass OCHOBA MEIUIIMHBI.

Pa3BuTHE M NepCrneKTUBbI TEHETHYECKON NHKEHEPHH.

dunocodekue, CorabHbIe U ATUYECKHE MTPOOIEMbI 00IIel OHMOJIOTHH.

Monyns 2. PazHooOpa3ue opraHu4eckoro Mupa.
[TpuHIMIIBI 1 METO/BI KiTacCU(UKAIIN OPraHU3MOB.



UckyccrBennsle cuctembl. Kimaccudukaiiyss opraHu3MoB MO X035IHCTBEHHBIM MPU3HAKAM.
EcrectBennsie cucrembl. Konnenmms suna J[.Pes. Cucrema knaccugukanun K.JIunaes. PaboTs
K.Jlamapka, X.KroBbe, O.I'ekkens. OCHOBHbIE TaKCOHBbI JKMUBOTHBIX U  PACTCHHIA.
OBOJIOIIMOHHOE HAIIPABJIEHUE B CUCTEMATHUKE.

Metoasl  KiacCUpUKALIUU. CpaBHuUTEIBHO-MOPGHOIOTUYECKUH, CpaBHUTEJIHHO-
AMOPHUOIIOTUYECKUH, KapPHOJIOTHYCCKHA, HSKOJOrO-TeHETHYECKUI METOIbl  KIIacCU(UKAIUN
opranu3moB. Vcnonb30BaHre COBpEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH B KJIacCU(UKALIUU.

OcHOBHBIE TPYIIIBI )KUBBIX OPTaHU3MOB.

PaznooOpasue u kiaccudukanusa BupycoB. OOmire cBoiicTBa BUpycoB. [Ipoucxoxnenue
BUPYCOB. Bupychl JXKHMBOTHBIX, pacTeHuil u Oakrepwii. BupycHble 00J€3HH dYeIOBEKa.
Onkorennslie Bupycel. BUY.

Hosinepusie opranu3Mmel (Procaryota). JIpo6siaku (Mychota). OcoGeHHOCTH CTpOCHUS |
reHeTu4ecKas opranmusaius. Apxedakrepun (Archaeobacteria). Mertanorenssie, raloOuiIbHBIE U
cepo3aBucuMble Oaktepun. Hacrtosmme Oakrepun (Bacteria). Mopdonornyeckue ¢Gopmbl
OakTtepuil. Ponb B mpupoae M 3HaueHue Ui yeloBeKa. bakTepualibHble 0OJIE3HM 4eEIOBEKa,
KUBOTHBIX ®  pacteHuidl. Oxcudotobakrepun  (Oxyphotobacteria). IlmanoGakTepun.
XIO0pOKCUOAKTEPHUH.

SAnepusie opranm3mel (Eucaryota). Pacrenus (Plantae). OcoOeHHOCTH CTpOCHHS H
MeTtabonu3ma pactutenbHor kinetku. barpsuku (Rhodophyta). Mecta oOutanus. PazmHoxenue.
XossiictBeHHOe ~ 3HavueHwe. Hactosmme — Bomopocim  (Phycobionta). BumoBoe wu
Mopdonoruueckoe pasHoodpasue. 3eneHsie Bogopocau. Juatomeu. bypsie Bogopociu. Poib B
MpUpOJIe M 3HAYCHHWE s denoBeka. Breicime pacrenus (Embryophyta). Pacunenenue Tena.
UYepenoBanue mnokojeHuil. OCHOBHbIE OTAeNbl Bpicminx pactenuii. HampaBieHHs 3BONIOIHH.
Pounb B npupose 1 3HaYeHHE IS YEIIOBEKA.

I'pubst  (Fungi). OcobenHoctu  cTpoeHHss U (U3HONOTHYECKUX  (PYHKIIHIA.
CumMOMOTHYECKHE OTHOUICHHWS TpHOOB C JAPYrUMH oOpraHu3mMamu. Hactosmme rpuObL.
Oomunietsl. JInmainuku. Pons B mpupo/ie 1 3HaU€HUE AJIs YETTOBEKa.

KupotHble (Animalia). OcoOeHHOCTH CTpoeHuss U MeTaboyM3Ma KUBOTHOM KIIETKH.
[Tpocreiitme (Protozoa). Tunel cummerpun. Baxueiimue opranesisl. CiocoObl pa3MHOXKEHUS U
yepeloBaHuEe MOKoJeHuH. Tunel npocredmmx. PunoreHernyeckue cBsizu. Poias B npupojne u
3Ha4yeHue i 4yenoBeka. MHorokietrounsle (Metazoa). XapakTepucTuka U (QUIOTeHETHYECKHE
CBS3U TUIIOB MHOTOKIETOYHBIX. OCOOCHHOCTH CTPOEHUS, KiIacCuPUKaus U (PUIOTEHETUUECKUE
cBs13M XOpoBbIX. POk B mpupoae v 3HaUE€HUE 171 YeI0BeKa.

Monyis 3. CyniHocTs ku3HU. CBOMCTBAa U yPOBHU OpPTraHU3aluU KUBOro. MoJekysipHo-
IF€HETUYECKUH ypOBEHb OpraHM3aluuu KU3HHA. JKUBBIE CHCTEMBI: KIJIETKH, OpraHU3M.
buonornyeckue cucTeMbl HaIOPraHU3MEHHOTO YPOBHS OPraHU3aLUU KUBOM MaTEPUH.

Cymsocts u cyOctpar xu3HH. JKu3Hp kak ocobast (opma CyIIECTBOBaHHS MaTEpHH.
Cy6ctpart xxu3nu: HykiaenHoBble kucnoTsl (JJHK u PHK) u 6enku.

XVMHYECKUI COCTaB )KMBBIX CHUCTEM. DJIEMEHTapHbIN cocTaB KieTku. Heoprannueckue
COEMHEHMS. 3HAUEHNE BOJIBI IS )KU3HENAEATEIbHOCTH KIETOK. OpraHn4eckue COeIMHEHNS:
OeNKH, YTIeBObI, JTUIHIBI U JTUIOUIbI, HYKJIEHHOBBIE KUCIOTHI.

'enernyeckuit marepuan. Xumuueckoe ctpoeHue u cTpykrypa JHK. OcobGennoctu
CTpoeHus Hykieotunaa. IlepBuunas, BropuuHas u TperuuHas crpykrypa JIHK. Jlokannsanus
JIHK B knetke.

SnepHble (XpOMOCOMHBIE) TE€TEPMHUHAHTHI HacIeICTBeHHOCTU. BupycHsbiii renom. PHK-
u JIHK-conep:xamiue Bupycsl. I'eHoM npokapuot. Hykneoun 6axtepuil. ['eHOM 5ykapHOTOB.
CaremumntHas JJHK.

Pennmukanus JIHK. OcHoBHBIE dTanbl perukanuu. Poias gepMeHToB. Y 1BoeHME
XPOMOCOM M HX CErperanus B JO4epHUE KIETKHU.

CoBpemenHas KoHIenuus reHa. Jlpooumocts rena. Cait. Lluctpon. DBomtonus
KOHIICTIIINH «OAWH T'eH — oJuH (hepMeHT». MHOorokonuitHeie renbl. KonupoBanue PHK.



CTpyKTypa ¥ CBOMCTBA T€HETUYECKOT0 KoJa. TpurnietHocts. HenepekpbiBaeMOCTb.
JInHeHHOCTD. BBIPOKIEHHOCTD.

Tpanckpunuust u tpancisuus. Cunre3 PHK. Ilomumepassi. IIponeccunr. CrimaicuHr.
Tpancnsus. Poss Tpancnoptasix PHK. Otans! nonmunentunHoro cuaresa. Poib GpepmenTos.

OKcTpasaepHble (9KCTPaxpOMOCOMHBIE) JIETEPMUHAHTHI HACJIEACTBEHHOCTH.
bakrepuanpHple TUIA3MUABI U UX Ouonormueckoe 3HaueHwe. Mwutoxonapuansusie JHK y
KUBOTHBIX. [ eHOM Xs10poruiacToB pactenuii. J{pyrue dpopmser sxctpasaepubix JJHK.

MHUTOXOHIpUANIBHBIA M XJIOPOIUIACTHBIM TI'E€HETUYECKHUE KOIBl. YHUBEPCAIBHOCTh U
MIPOUCXOXKAECHUE N'€HETUYECKOI0 KOJ1a.

[elictBue reHoB. ['eHeTHYeCcKuii KOHTPOJIb SKCIIPECCUU I'€HOB. Perynupyroniee neicTBue
6enkoB. Unaykuus u penpeccust epmenToB. Moaemns onepoHa.

Mytauuu. Ilpuunnel myTtanuil. COHTaHHBIE U WHIYLHMPOBAHHbIE MYTallMu. 3HAYEHHE
MyTauui JJIs OpraHu3Ma M JJId 3BOJIIOLMHU BUJA. |'€HepaTMBHBIE M COMATUYECKHWE MYTAallHUH.
I'ennele, XxpoMocoMmHbBIE M TIeHOMHble MyTaumu. [lomu- u rereporutomaus. Mcnonb3oBaHue
NnoJuIIonauu B cenekuuu. Penapanus nospexaenuit [JHK.

OBomtonusi TeHoB U TeHomoB kierok. Pomp PHK B mpoucxoxneHun >ku3HH.

®opmupoBanue reserudyeckoro koga. Ponp caremmuthoit JJHK B 0OpazoBaHuu HOBBIX
reHoB. OCHOBHbIE TEHJICHIIUH B 3BOJIIOIIUN T'€HOMOB.

Knetka — ocHOBHas (popma opraHu3anuu )KUBOWH MaTepUU.

Metonpl u3yuyeHHMs KJIETOK. MuKpockonuueckas TexHuka. CBeTtoBasd, (azoBo-
KOHTpacTHas, YyJibTpaduoyieroBasi, JIOMUHECHEHTHass U  DJIEKTPOHHAS  MHUKPOCKOIIHAL.
[Mutoxumudeckne Metoasl. JluddepenmmansHoe UeHTpUPYrHpoBaHUE, Xpomarorpadus u
anekTpodopes. PeHTreHOCTpyKTypHBIN aHanu3. MeTon SIepHOr0 MarHUTHOTO pE30HaHCA.
KynpTHBHpOBaHUE KIETOK HA HCKYCCTBEHHBIX TUTATEIbHBIX Cpefax.

CtpykTypHO-(OYHKIIMOHATIbHAS OpraHU3alMs MPOKApPUOTHUYECKUX KiIeToK. CTpoeHue
KJIETOYHOU 0007104Ku. OCOOEHHOCTH IreHeTHUECKOro MaTepuaia. OpraHouabl U BKIOYEHHUS.

CtpykTypHO-(QYHKIMOHATEHAS OpraHu3aus YKapUOTHYECKHUX KJIETOK.
Mopdonoruueckoe u (QyHKIHOHAIbHOE pa3HooOpa3ue KIETOK. MeMOpaHHas cHcTeMa.
[Muromnmasmarnyeckuii  marpukc. Kierounele  opraHemnsl. ['eHeTmdyeckuil  Marepuall.
I'enernyeckas opranusanusi XpoMOCOM.

PazMHOXeHHe KIeTOK. MHUTOTHUYECKOE JAeJeHHe M ero Ouojoruyeckuil cmmici. dazbl
MUTO3a. MUTOTHYECKAsI aKTUBHOCTh PAa3IMUHbBIX TKaHeH. [Ipsmoe nenenue (amMmuTo3).

TkaHM OKMBOTHBIX M pacTeHUil. MeXaHU3Mbl MHTETpPallMM KIETOK B TKaHSX.
NupopmanironHsie mponecchl B TKaHAX. OCHOBHBIE THIIBI TKaHEH U 0COOEHHOCTH TMCTOT€HE3a.
OBomronus  KJIETOK M TKaHed. (OCHOBHBIE DBOJIOLNMOHHBIE TEHACHUMH. [ MIoOTe3bl
MIPOUCXOXKACHUS SYKAPUOTHUECKUX KIIETOK.

OOMeH BelecTB U YHEPTUH.

AnabomuaMm u katabomusm. Pomp AT® B sHepreTmueckux Ipoieccax. ABTO- U
rerepoTpodHbIe OpraHu3Mbl. A3poOHOE U aHadIpoOHOE JbIxaHue. Perymsuus meradonausma.
[Toctynnenne BemecTB B KIETKHU. [lacCHMBHBIN TpaHCHIOPT BEIIECTB B KIETKY. Katanuzupyemas
i dy3us. AKTUBHBIN epeHoC. DHAOLUTO3.

®otocunrte3. [lmanerapuas ponb ¢GorocuHTe3a. Irtambl ¢dotocunte3a. Pomp ATD u
HAI®D.

XemocuHTe3. OCHOBHBIE TPYIIIBI XeMOCHHTE3UPYIOIMINUX OAKTEPHil.

[ToaroToBka »HEpPruM K HCHONB30BaHMIO (nbIxaHue). OCHOBHbBIE CTaJUU JIBIXaHHUS.
OHepreTudeckuii  OajmaHc  aHa’poOHOro W a’pobHOro  AbixaHus.  OKHUCIUTENbHOE
dbochopunupoBanre. Porb MUTOXOHIPHIA.

Hcnonp3oBanue »Hepruu B KkieTkaX. OCHOBHbIE BHUABI OHMOJOTHYECKONH pabOTHI B
KJIeTkax. Metabonu3M Ha ypoBHE Opranu3MoB. [Ipoucxoxxaenre THIIOB 0OMeHa.

PasmHOXeHMe, poCcT 1 UHAUBUYaJIbHOE Pa3BUTHE OPTaHU3MOB.



becnonoe pasmHoxkeHue. PenmponykTuUBHBIM TMpouecc y BHPYCOB. BereraTuBHOE
pasmHoxxeHue. Jlemenue. MuoxecrBeHHoe — neneHue.  ®parmenrtanusa.  IloukoBanmue.
Cnopoo0Opa3zoBanue. BereratuBHoe pa3MHOXKEHHE KYJIbTYPHBIX PACTEHUH.

[TonoBoe pazmHoxkeHune. Konbioranus U TpaHCIYKIHsS Kak (OPMBI ITOJIOBOTO IpoIiecca.
Konynsauus y oaHOKIETOYHBIX opraHu3MoB. ['ameToreHe3. OCHOBHBIE 3Tanbl U OMOJIOTMYECKUN
cMblIci Melo3a. CriepMaToreHes U OBOIreHeEs.

OceMeHeHne W omiofgoTBopeHue. HapyxHoe M BHYTpEeHHEE OCEMEHEHHUE. 3UTOI€HE3.

[TapTeHorene3 (ecTeCTBEHHBIM M MCKYCCTBEHHBIN). AnHaporene3. ['mnorenes. JIBoitHoe
OIUIOJOTBOPEHHUE y IIBETKOBBIX PACTEHUM.

UepenoBanue mokojeHud. ammongHsle W auruionaHbie (asbl pazutus. [lepBuuHoe
yepenoBanue mnokoneHuil. [lonmoBoe u Oecnonoe mnoxonenue. ['ameroputr u crnopopur y
pactenuii. BropuuHoe yepenoBanue nokoyneHun. I'ereporonus. Merareses.

[TonoBoli  nuMopdu3Mm. buonornueckuii = CMBICKI  TOJOBOTO  JuUMOpQHU3MA.
I'epmadpoauTusm. VICTUHHBIN U JIOKHBIA repMadpoaAUTU3M Y KUBOTHBIX. ['epmadpoauTusm y
pacteHuii. OQHOIOMHBIE U JIBYJOMHBIE PACTEHUSI.

Onrorenes, ero Tunsl U nepuogusanys. [lonstue 06 oHtorenese. IposmMOproHaTBHBII
sTanm pa3BUTUA. OMOpuoHaNbHBIM mnepuoi. Jpobnenue. OOpazoBanue Mopyibl. bracrtyna.
lacrpynsmus. PasButre 3apoabIIeBbIX JTUCTKOB. [ ncTorenes u opranoreHes. AuddepeHunanus
u gaerepmuHanus kietok. [loctamMOpuoHanbHBI OHTOreHe3. HOBEHWJIBHBIA M MyOepTaTHBIN
nepuonsl. [Ipsmoe u Hempsimoe pasButue. buonorndeckuii cMpicn Metamopdosza. Crapenue u
cmepTh. [IpogomkurenbHOCTh KU3HU. OCOOCHHOCTH OHTOTEHE3a PACTECHUI.

[Iponcxoxaenne  crmocoOOB  pa3MHOXKEHHsS.  buojormueckass  pojib  IMOJIOBOTO
pasMHOXXeHus. M3oramusi, anuzoramusi U ooramus. KUBOPOXKICHHE U €ro OUOJIOrMYecKui
CMBICIL.

Dkomnorusi Kak Ouonornyeckas Hayka O OMOJOTMYECKUX CHCTeMaX HaJOPTaHU3MEHHOTO
YpPOBHS OpraHu3aluy kuBoil Marepuu. COBpeMEHHOE pa3BUTHE IKOJIOTUU KaK HAyKH.

[TonsiTie 0 GMONOTMYECKUX CHCTEMaX HaJOPraHU3MEHHOTO YPOBHS OpPTaHU3AlUU )KUBOU
matepud. [loHsiTHE O moOmynAUMH — KaKk JJIEMEHTApHOH OHOJIOTMYECKOW cHucTeMe
HaQ/IOPTaHU3MEHHOTO YpPOBHSI OpraHM3allid JKUBOM MaTepuu. YdeHue o OHOIeHO3aX.
[Ipencrasnenue o0 sxocucTeMax u OuoreoieHozax. Yuenue o 6uocdepe B.M.Bepnaackoro.

Monynb 4. HacnencTBEHHOCTh M K3MEHUHMBOCTh OPTaHU3MOB.

HacnenctBeHHOCTB, HENMPEPBIBHOCTD JKU3HU U CPEa.

HacnencrBeHHOCTh M HENpephIBHOCTh KU3HU. HacnenyemocTs MNpU3HAKOB M UX
reHeTHYeCKass JaeTepMuHupyeMocts. HacnenoBanue, He cBs3aHHoe ¢ nosoMm. HacnepmoBanue
KOHTPOJIMPYEMOE, OTPAaHMYEHHOE U CLEIUIEHHOE C MOJOM. V3MEHYMBOCTH M HENPEPBIBHOCTh
pa3Ho00Opa3us JKU3HU.

HacnencrBennoctb, wu3MeHUMBOCTH M cpeaa. l'eHotun u  Qenotun. IlpusHaku
Ka4yeCTBEHHbIE M KOJIMYEeCTBEHHbIe. MonpuKalmonHas u3MeHuYMBocTh. Hopma peaxiuu.

MeTto/1bl, TEHETUYECKUE MOJEIU U YPOBHU U3YUYEHHS HACJIEICTBEHHOCTU. | eHeTnueckuii
aHaJIM3 M JTalbl €ro peanu3aluu. |'€eHEeTHYeCKHe CHCTEMBI, HCIOJIb3yEMBIE B KayeCTBE
JKCIIEPUMEHTAIIBHBIX MOJENel. [[pyrue MeToasl nccienoBaHus.

3aKOHOMEPHOCTHU Nepeayl FTeHeTHYeCKO HH(pOpMAaIIHH.

JomuHanTHOCTh M peneccuBHOCTh. OnbiTel I'. Mennens. Pacmennenue (cerperaimsi)
T€HOB. AJUIETIbHBIE T'€Hbl. ['OMO3MIOTHBIE M TI'€TEPO3UTOTHBIE OPraHU3Mbl. MHOXECTBEHHBIN
AJJIeITU3M.

He3zaBucumoe pacnpenenenue reHoB. JUruOpuaHble U MOTUTHOPUIHBIE CKPELIMBAHUS.
CBo0OoHas pekoMOHMHALMS AJJIENBbHBIX ITap B raMeTax. XpOMOCOMHbBIE OCHOBBI PACIICIUIEHUS U
HE3aBHCHMOTI'0 IIEpepaclpeie/ieHUs TEHOB.

HacnencTBeHHOCTh, CLEIUIEHHAss ¢ MOJOM. MeXaHM3Mbl I€HETUYECKOIO OIpeIesICHUs
nosia. JleTepMMHUpPOBAaHUE TI0JIa OKpyKamolled cpenodl. Posib MONOBBIX XpOMOCOM B
KOHTPOJIMPOBAHUH NPU3HAKOB.



Cueruienne u kpoccunroep. Padotsl T. Moprana. I'pynmsl crienienusi. buomornueckuii
CMBICJ KPOCCHHTOBepa. MONEKyJISIpHbIE MEXaHU3MbI 1 TEHETUYECKUI KOHTPOJIb PEKOMOMHAIINY.
JIuHEeNHBIN OPSAIOK TEHOB B XPOMOCOME.

HopmanbHas u naTosornyeckasi HaCJIeICTBEHHOCTD y YEJIOBEKA.

Kapuotun yenoseka. ['eHeTnueckoe paznooOpasure U reTepo3uroTHocts. KauecTrBeHHbIE
U KOJIMYECTBEHHbIC Npu3Haku. JlomuHupoBanue. KogoMuuantHoe HacinenoBanue. Ilonurenneie
cucteMsl. [Ipu3Haky, CUENIIEHHBIE C ITOJIOM.

Mertobl U3y4eHuUsl HACIEACTBEHHOCTH YeIOBeKa. | eHeanornueckuii, IMTOr€HETUYECKU M,
MOMYJISIIIUOHHBIN, OJIM3HELOBBIN U MOJIEKYJISIPHO-TEHETUYECKIE METO/IbI.

HacnenctBenHo  oOycioOBJ€HHAss MaTojorvsl  4ejloBeka. [loHsATHE O TEHHBIX,
XPOMOCOMHBIX U MYJIbTU()AKTOPUAIBHBIX 3a00JIEBaHUSX.

['eHeTyecKas MHKEHEPHsI U OMOTEXHOIOTHSI.

I'ennas umwxenepusi. Brinenenne [IHK. ®epmentri-pectpukrasbl u pectpukuus JJHK.
I'enetnueckue BekTophl. KoucTpynpoBanume pexoMmOuHanTHBIX Mosekyn JIHK. Baenenue
pekoMOuHaHTHBIX Mojiekyn JJHK B kimeTku.

Knerounas unxenepus. Kinetounas uHXEHEpUs y 4YellOBeKa M KMBOTHBIX. Kiterounas
WH)KEHEPUs y paCTCHUM.

Hamnpasnennsa renerudeckoil wuHxeHepuu. llpomsBoxcrBo mnmnm. IIpousBoacTso
WCTOYHUKOB HHEPrMM U HOBBIX MaTepHalioB. ['eHeTHueckass WH)XEHEpUsT M MEIULIMHA.
DKOJIOTUYECKHE TPOOIEMbI TeHETUYECKON HHKECHEPHH.

Mogynb 5. DBoIOIMS OPraHUYECKOT0 MUPaA. AHTPOIIOTCHES.

Teopus 3Bomtonuy.

[TpencraBnenust 06 3Bomroruu 10 Yapnza JlapBuHa. DBONIOIMOHHBIC TPEICTABICHUS B
aHTUYHOM MHpe. MeTtadusnueckue KoHUeNnIMu 3moxu Boszpoxnenus. Jlokrpuna abuorenesa u
ee onposepkeHue. Padorer @.Penu u Jl.Ilacrepa. PazButue uiaenm o nocieqoBaTeabHOCTU U
TpaHchopMay NpupoaHbIX Ten. Teopus spomonuu XK.Jlamapka.

Y./lapBrH M €ro Teopus SBOJIOLUMU. JIBHXKYyIME CHIIBI 3BOJIOLMH. MeEXaHW3M €CTECTBEHHOI'O
orOopa. 3HaueHue JapBUHU3MA JIJIs1 pa3BUTHUS OMOJIOTHH.

CoBpeMeHHbIE NPEACTABICHUS O MPOMCXOXKICHUM KuM3HMU. KpeanuoHucrckue
KoHUenuuu. KoHLenuum ecTecTBEHHOro INPOMCXOXKIAEHHE XHM3HM Ha 3emie. Kocmmueckoe
npoucxoxkaeHue. 'umnoreza mancnepmuu. 3emMHoe mpoucxoxaenue. Teopus A.M.Omnapuna.
Mogens npedHOTHYECKON IBOTIOIHH.

Xop, riaBHbIE HANpaBJICHUS U JJOKa3aTeJIbCTBA 3BOMIOLMU. OCHOBHBIE 3Talbl Pa3BUTHS
*u3HM Ha 3emie. HampaBnenuss makposBosronuu. buonormueckuii mporpecc: apomopdos,
uaroananTanus, oouas neresepanus. buonorunueckuii perpecc U BeIMupanue. JlokasarenbcTa
HBOJIIOIMM:  CPABHUTEIIbHO-aHATOMHYECKHE,  AMOPHOJIOIMYECKHE,  MaJeOHTOJIOrMYECKHeE,
ouoreorpaduyeckue.

Y4yeHne 0 MHUKpOIBOJMIOLUMHM M BHI000Opa3zoBaHue. llomynsmus, Kak sJIeMeHTapHas
eauHuIa dBoToNMU. 3akoH Xapau-BaitnOepra. Padoter C.UerBepukoBa. MaKkTOPhI IBOIIOIUU:
W3MEHYMBOCTb, MHIPALUs, MOIMYJALUOHHBIE BOJHBI, H30JALUsA, OophOa 3a CylIeCTBOBaHHE,
€CTECTBEHHBII 0TOOP, Ipeiid reHoB.

Kpurepuu Buga. Mexanusmsl BU000pa3oBaHusl. AJUIONATPUYECKOE U CUMIIATPUYECKOE
BH1000pazoBanre. MrHOBEHHOE BUI000pa3oBaHue. Y CTOMYUBOCTH BHIOB.

['unoreza HEUTPAIBHOCTH MOJIEKYJISIpHON dBosonMHM. (CENeKTUBHO HENTpasbHbIE
MyTauuu. Poinp apeiida reHOB B MU3MEHEHUU YacTOThl HEMTpanbHbIX MyTauuid. DBomonus JJHK
1 O€JIKOB Ha MOJIEKYJIIPHOM YPOBHE.

AHTUJApPBUHOBCKHE KOHIIETIIMK 3BOdIOIMH. Heonamapkusm: mcuxojamMapkusM H
MexaHonaMmapku3M. Teonormueckass koHuenmus sBoironuu. Teopus Homorenesa JI.C.bepra.
Conunan-mapsuan3M. EBrenuka.

ITpoucxoxneHne 4enoBeKa.



B3rnsigpl Ha aHTpomoreHe3 B NIPONILIOM. AHTHUYHBIE MpeactaBieHus. [unoresa
anponorenesa JK.Jlamapka. Hayunas teopust antponorenesa Y.JlapBuHa.

KoHuenuuss »UBOTHOTO NPOUCXOXKIEHUS YeIoBeKa. MecTo 4YeloBeKa B CHCTEME
KUBOTHOTO Mupa. CXOJICTBO U OTJINYME YEJIOBEKA U )KMUBOTHBIX.

Oranbl  aHTponoreHe3a.  [IpapoamHa  yenoBeka.  DakTOpel  AHTPONOTEHE3a.
buoconmanbublil 0TOOp, Kak TiIaBHAS IBHKYIIAs CHUJIa aHTPOIIOTEeHE3a.

Pacel u ux npoucxoxaenue. Pacuzm. Dkonoruueckoe pazHooOpasue COBPEMEHHOTO
yesoBeka. KynbTypHOeE pa3sBuTHE YelIOBEKa.

OBOJIIOLUS CUCTEM OpPraHOB.

Cucremsl 3amuthl: [TokpoBsl Tena. Ckenet. BoigenurensHas cucrema.

Cucrembl xu3zHeoOecriedeHHsi U Bocmpou3BeneHus: llumieBaputenbHas cucTema.
JpixarenbHas cuctemMa. PenpolyKkTuBHas cucTeMa.

Cucremsl unrerpanuu: Kposenocnas u numdartuieckas cuctemMsl. HepBHast cucrema.
OHJOKpUHHAs CUCTEMA.

AHHOTAIIUSI PABOYEH TPOT'PAMMBI MOAY.JIS1 JUCIHUATIJINHBI «<HAYKH O
BUOJIOI'MYECKOM MHOI'OOBPA3UUN (MUKPOBHOJIOI'US, BUPYCOJIOI'US,
BOTAHHKA, 300J10I'Us1)) MOAYJb MUKPOBHUOJIOTUSA, BUPYCOJIOT' US1»

Coneprxanue MOYJIS TACUUTUTAHBI

MonaynbHas equanna 1. O6mas MUKpOOHOIIOTHS, BUPYCOJIOTHUS
MonynbHas eauHuna 2. YactHas MUKpOOHOJIOTHS, BUPYCOJIOTUS

AHHOTALIHMSI PABOUYEI IPOTPAMMBI MOJYJISI JMCUMILIMHBI «<HAYKH O
BUOJIOTMYECKOM MHOI'OOBPA3UU (MUKPOBHOJIOTMS, BUPYCOJIOT USI,
BOTAHHUKA, 300JI0TUST) MOAYJIb BOTAHUKA»

Coz[epxcaHHe MOAYJISL AUCHUIIIIAHBI

MonynbHas equnnna 1. borannka kak Hayka

[Togpaznen 1. boranuka - Ouonormyeckas Hayka. PacteHue - >xuBoil opraHu3m. OCHOBBI
00TaHUYECKON MUKPOTEXHHUKH

[Ipenmer GoTaHukH, Kak Ouosiornyeckol Hayku. OCHOBHBIE 3Tallbl Pa3BUTHS OOTaHUKHU.
Paznensl O0TaHMKH, UX CBSA3b C CHCTEMHOH opraHuszainuei B >KUBOW mpupoje. IIpokapuortsl,
rpubbl U pacTeHHs] - TPAAUIHOHHBIE OOBEKTHl H3Y4YeHHs] OOTaHUKU. ABTOTpPOQHBIE U
rerepoTpodHbie opranu3Mbl. VX posib B KpyroBOpOTE BEIIECTB B IPUPOJIE.

Pacrenus u yenosek. PacturensHble pecypehl M paCTEHUEBOJICTBO.

ITonpaznen 2. OcHoBel uTONIOrNU. CTPOEHUE PACTUTENIBHOMN KIIETKH

CoBpeMeHHOe MpescTaBiIeHHe 0 cTpoeHUH KieTku. Knetounas teopus. [Ipokapuotnyeckas
KJIeTKa. XpPOMOHEMHasl  OpraHu3anus. OYKapuOTHYecKas  KIETKa, €€  CTPyKTypa.
[IpyHUMNUATbHBIE OTAMYUS MEXKAY PpPAaCTUTENbHON, TpUOHOM W JKUBOTHOM KJIETKaMH.
PactutenbHas kierka, ee ctpoenue. CTpoeHne pacTUTENbHON KIETKH. OCMOTHYECKHE CBOMCTBA
pacTUTENbHBIX KJIeTOK. [Ipon3BoHbIE MPOTOMIACTa PACTUTEIBLHON KIIETKH.

MonynbHas equHuIa 2. AHaTOMUS 1 MOP(OJIOTUS pacTeHUI

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

[TonsTre o pacTUTENbHBIX TKaHAX. [losiBlIeHHe TkaHeW B MpPOIECCEe BOJIOLUU Y BBICIIUX
pacTeHuil, KaK CIIeZICTBUE Tepexoja K XKU3HU B JBYX cpenax. IIpuHIumel kinaccupukaiiu
pacturenpHbIXx TKaHed. Kiaccudukanus tkaHned mno ¢opMe KIeTOK (IIapeHXUMHBIE U
MIPO3EHXUMHBIE), 110 TPOUCXOKICHUIO (IEPBUYHBIE U BTOpUYHBIE). [IpocThie U ClI0KHBIE TKaHU.
Krnaccudukanys Tkane o BBIIOTHAEMBIM (PYHKIHSIM.



I'pynma obpazoBarenbHbIX TKaHel (MeprucTteM). OCOOCHHOCTH CTPOEHHUS KIETOK MEPUCTEM
MecTa UX JOKaJIM3alluy B Telie pacTeHus. BepxyiieuHsie, O0OKOBbIE U BCTAaBOYHBIE MEPHCTEMBI.
IlepBuuHbIE M BTOPUYHBIE MEpUCTEMBL. BepxymeuHble MepuUCTEMBI. BOKOBBIE MEpPUCTEMBI.
PaneBpie MepuCTEMBI.

I'pynna nokpoBHbIX TKaHel. IlepBuyHas MOKpoBHAs TKaHb HAA3EMHBIX OPraHOB - IIHUIEPMA,
ee crpoeHue W (QyHkuuu. llepBuuHas MOKPOBHO-BCACHIBAIOIIAS TKaHb KOPHSA - pPU30/EpMa
(onimbnema). Ee crtpoenune u QyHkuuu. BropuuHas NOKpOBHas TKaHb - IEpUliepMa, €€
oOpa3oBanne u crpoeHue: (demioreHn, demioaepma, mpodka (pemrema). DopmupoBaHue M
CTPOCHHME KOPKH.

['pymmna cexpeTopHBIX (BBIIEIUTENbHBIX) TKaHel. OO0I1as XxapakTepucTHKa, Kiiaccupukanus u
¢byukuun. HapyxHble CeKkpeTopHble CTPYKTYphl. BHyTpeHHHE CEKpEeTOpHBIE CTPYKTYpBHI.
[TpoxyKThI CEKPETOPHBIX CTPYKTYp. VX BeposTHas OMOJIOTHYECcKas pOilb.

I'pynna OCHOBHBIX TKaHEW: acCCUMWIALIMOHHAsS, 3alacarollas, AbIXaTelbHas (a’peHXxuma)
TKaHU, UX POUCXOKCHHE, JIOKAIN3AIUS B TeJIE PACTeHHs, QYHKIIMA U OCOOCHHOCTU CTPOCHHUSI.

I'pynna mexannyeckux TkaHe. OOmias xapakrepuctuka U GyHKIUU. OcOOEHHOCTH CTPOCHHUS
KJIETOK U KJIacCU(UKalLUA: KOJJIEHXMMa U CKJIepeHXrnMa. PazMerieHne MexaHnyecKkux TKaHel B
TeJIe PACTCHMSI.

I'pynna npoBoasiiiux TkaHed. Kcuimema - ocHOBHas BOJONPOBOJSAIIAS TKAaHb COCYAMCTBIX
pacrenuil. ®nosma - TKaHb, NPOBOJMAIAS IIacTU4Yeckue BeuiecTBa. (OCOOEHHOCTH
MEPeABIDKEHNUST BEIIECTB MO Kcmieme u ¢uoome. [lpoBopsimue (COCyAnCTO-BOJIOKHUCTHIE
IyYKHU), UX TUIIBI, pa3MEIEeHHE B PA3IMYHbIX OpraHax pacTeHui. 3HaueHue AJIs IUarHOCTUKH.

[Tonpaznen 4. BereraTuBHbIE OpraHbl BBICUIMX PACTEHUN

Kopenb. Ero ¢ynkuuu. 3onbl kopHsa. Konyc Hapactanusa. IlepBuuyHoe aHatomuueckoe
crpoenue KopHs. Puzonepma (anmbiiema), nepBUYHas KOpa U IEHTPAIBHBINA OCEBOW IMIIMHAP, UX
pa3BUTHE U3 CIIOEB BEPXYILIEUYHOW MEPUCTEMBI: JIepMaToreHa, nepubsiemsl u miepomsl. [lepexon
KO BTOPHUYHOMY CTPOECHMIO KOPHS y JBYJIOJIbHBIX. BTOpnuHOE cTpoenHue kopHs. OcoOeHHocTH
aHATOMUYECKOTO0 CTPOCHMSI KOPHEH TPaBSHUCTBIX U JPEBECHBIX, IBYNOJIBHBIX M XBOWHBIX
pacteHnii. OCOOEHHOCTH aHATOMMYECKOTO CTPOEHHUS YTOJIIEHHBIX KOpPHEH M KITyOHEKOpHEM.
Bunsl kopueil. Tumbl kopHeBbIX cucrteM. Metamopdo3sl KopHs. Mcmonb3oBaHue KopHel B
MIPAKTUYECKON AESITETbHOCTH YEJIOBEKa.

[ToGer. Meramepusi. Tumbl BeTBieHus mnoOera. JluctopacmonokeHue Ha nobOere. Tumsbl
cTebyield TO TIOJIOKEHUI0 B TIpocTpaHcTBe. Bumomsmenenune crebns. Ctebenb - oceBou
CTPYKTYpHBIH 35ieMeHT nobera. dyHkuuu crebnss. AHaToMudeckoe crpoeHue credns. Teopus
CTPOEHMSI KOHyca HapacTaHUsl cTe0uis (Teopusl TYHUKU U Kopityca). Paznuuust B ctpoeHuu cTe0s
y JIByJIOJIbHBIX M OJHOJOJBHBIX MOKPBITOCEMEHHBIX pacTeHuil. BropuuHoe cTpoeHue crebns y
NBYAOJIBHBIX pacTeHuil. Tumnel yronmenuit Bropuunas kcuiema (npeBecuna) u dimoama (o1y0),
ux ocobeHHocTU. JlpeBecmHHass M JyOsiHas TMapeHXMMa U CKJIEpEeHXMMa. BropuuHble
ceplleBUHHBIC Tyun. SapoBas apeBecruHa u 3a0010Hb. CTpoeHHEe BTOPUYHON KOPBI. Y TOJIIEHNE
crebsieil OJHOAONBHBIX. Pa3nmuuusg B 0OCOOEHHOCTSIX aHATOMHYECKOTO CTPOEHHS JAPEBECHBIX
JIBYJIOJIbHBIX TTOKPBITOCEMEHHBIX M XBOMHBIX I'OJIOCEMEHHBIX. brojornueckast poib ApeBECUHBI.
X0341CTBEHHOE UCII0JIb30BAHUE JPEBECUHBI.

JIuct - G0KOBOM CTPYKTYPHBIN deMeHT nmodera. Cummerpus aucta. OCHOBHBIE YaCTH JIUCTA.
[Mpuniunsl  knaccudukanuu  aucTheB. Bunousmenenuss muctbeB. OCHOBHBIE  (DYHKIIUH.
3anokeHne W pa3BUTHE. AHATOMUYECKOE CTPOEHHME JIMCTAa B CBA3UM C €ro (yHKUUSMU.
JlopcUBEHTpaJbHBIE, n30J1aTepasIbHbIE JIUCTHSL. Jluct XBOWHOTO. 3aBUCUMOCTh
MOp(}oIOruueckux 0COOEHHOCTEN U aHATOMUYECKOTO CTPOEHHMSI JINCTA OT BHEIIHHUX (PAaKTOPOB.
ITpoBonsmmias cucreMa JIMCTa W €€ CBA3b C NpOBOJsAIIEH cuctemoil crebusa. JKuimkoBaHue
JIUCTHEB. JlucroBas wmo3zauka Jlucroman. MHcmonb3oBaHMe JHMCThEB B MPAKTHYECKON
JESTEIbHOCTH YEJIOBEKA.

[Tonpaznen 5. OcoOeHHOCTH OHTOT€HE3a PACTECHHIM

Poct u pasButne pactenuid. Poct pacrenmii. OOmume 3akoHOMEpHOCTH pocTa. Pa3Butue
pacteHuii. B3auMooTHOIIEHHS MeXay pocToM U pa3ButueM. [loHsTHe 00 OHTOreHe3e H



¢dunorenese. Manplii 1 OOJBIION KU3HEHHBIC IUKJIBI. DTarbl OHTOTCHE3a, OCHOBHBIC CTAJIUU B
pa3zButun pacteHuil. @oronepuoausM. PacTreHus MIMHHOTO M KOpOTKoro aHs. OpraHoreHes u
€ro CBA3b C PA3BUTHEM.

MopynbsHas eqununa 3. OCHOBBI CUCTEMATUKH KUBBIX OPraHU3MOB

[Toapazaen 6. OCHOBBI CHUCTEMAaTHKH >KMBBIX OpraHu3MoB. [Ipokapuotsl. ['puObl. Husimme
pacTteHus

Cucremaruka, ee onpeaeneHne u  3agaud. OCHOBHBIE  pas3fenbl  CHUCTEMATHUKHU.
TakcoHOMHUYECKHE KaTerOpuu M TAaKCOHbI, OMHapHas HoMeHKiarypa. [lonstue o Buae. Tumbl
CUCTEM: HCKYCCTBEHHbIC, €CTECTBEHHblE U TeHeasornyeckue. COBpPEMEHHBIE BAapPUAHTHI
€CTECTBEHHBIX CUCTEM. METO/Ibl CUCTEMATUKHU pacTeHui. LlapcTBa )KMBOM MPUPOBI, U3yYaEMbIE
OOTaHUKOIA.

[Tpokapuotsl. L{luanoGakTepuu, CTpOCHNE, OCOOCHHOCTH Pa3MHOKEHHS, X POJIb B IPUPOJIE U
YKU3HH YEJIOBEKA.

Oo6mas xapaktepuctuka napcrsa ['puObl. Ilpoucxoxnenue rpuboB. Otmen Hactosmue
rpudb1. OcobenHocTu ctpoenus. Crocod nutanus. TUbl pa3MHOKEHHS TPUOOB. ['pruOBI HU3IIHE
u Boiciue. Otaensl TpuOOB, OCHOBHBIE Kilacchl M mopsanku. Otaen 3uromunetsl. [lopsmok
Myxkopossie. benas rosnoBuatas mieceHb - Mykop. Otaen Ackomuuersl. CTpoeHHE MULENHS.
Becnonoe pazMHOKeHHE U TTOJIOBOH mporiecc. THIbI m1o10BbIX Tell. [IpuHIMIbI Kitaccuukanum
cymuateix TpubOoB. Otnen basumumommuiersl. [lepBUYHBIE U BTOPUYHBIM MUIENIUA U UX
COOTHOLIEHHE B LUKJIE pa3BuTus. Jukapuontusanus munenus. [Inonossie tena. OOpa3zoBaHue
O6asuauii u Gasuauocnop. Kiaccudpukamus. Otmen [eittepomunersl. [lomokenue kmacca B
cuctemMe rpuboB. OtnuuutenbHbie nOpusHaku. Pazmuoxenue. IlapacekcyanbHbIl mpolecc.
Knaccudukanuusa peiirepomunieroB. Jlummainuku. CumOuotudeckas npupoga JIuimaiHHUKOB.
Mopdonoruueckue THumbl. PazMHoxkeHue. OCHOBHbIE NUpPUHIMNGBI Kiaccupukanuu. Poib
JMIIAHUKOB B MIPUPOJIE U UX UCHOJIb30BAHUE B MEAUIIMHE.

OO01mmas xapakTeprcTHKa apCTBa pacTeHu. [IporCcXokKICHIE PaCTCHHIA.

Husmue pacrenus. Bogopocnu. [lognapcrsa barpsuku u Hacrosmue Bogopociu. OCHOBHbIE
ornensl monuapctB: barpsaku, [IuatomoBwie, bypeie, 3enenbie, XapoBbie BOJOPOCIH.
['maBHeliMe TUOBI CTPOEHUS Tena M UX 3Bosolus. OCOOEHHOCTH CTPOeHHs! XpoMaTogopos,
NMApeHOU0B. TUIBl TOJOBOTO mpouecca M uX sBomwouud. Bopopocim u cpena. benroc,
IUIAHKTOH, HA3€MHBIE, TIOUYBEHHBIE BOJAOPOCIIH.

[Togpasnen 7. Beicmne criopoBble pacTeHUS

Boicine  pactenms.  OOmias — XapakTepucTHKa  TOAIApCTBa  Bwicmmx — pacTeHHid.
[Ipoucxoxnenne Beicminx pacteHuil. OcCOOEHHOCTHM  BO3AYIIHOM  cpelbl  OOWUTaHUA.
BereratuBHble opranbl U TKaHH. OCOOEHHOCTH CTPOEHMsI OpPraHoB pa3MHOXkeHUs. OCHOBHbIE
otzensl Beicmnx pacteHuii.

Otnen Punnodutel. O0mas xapaktepuctuka. PUHHOPUTHI, KaK OJHA U3 JPEBHEUIIUX TPy
Beicmux pacreHuid.

Otnen MoxoBuanble. OOmas xapakrepucTuka. MoXoBHIHBIE - 0co0ast JUHMS 3BOJIOLHMU
Briciux pacrenuit. Knacest MoxoBuanbix: AHTOLEpOTOBBIE, [leuenounsle u JlncroctedenbHbIe
MXM M HMX oOmas xapakrepuctuka. CtpoeHue Tena U pazMHoOkeHue. Lluka pasButus u
yeperoBaHue mNokojieHuil. Poinb MOXOBUIHBIX B MPHUPOAE W HCIOJIb30BAHHE WX YEIOBEKOM.
[IpumeHeHne B MEAULIMHE.

Otnen [TnaynoBuansie. Mopdonornyeckas u 6Mojgorudyeckas XapakTepuCcTUKa COBPEMEHHBIX
[InayHoBuAHBIX. PaBHOCIIOpOBBIE M Pa3HOCIOPOBBIE IUIAyHOBHHBIE. LMK pa3BUTHS IUlayHa
OyJ1aBOBHIHOTO, YepeIOBaHUE MMOKOJICHUN U CMEHa SJIEpHbIX (a3.

Otnen XBoueBuanele. Mopgdosiornueckass 1 OMOJI0rHyeckast XapaKTepuCTHKa COBPEMEHHBIX
XBoleBUIHbIX. YepeqoBanre MOKOJICHUH H CMEHA SIIEPHBIX (pa3 y XBOIIEH.

Otnen [TanopoTHukoBuaHbIe. OOIIas XapaKTEPUCTHKA COBPEMEHHBIX [1anopOTHUKOBUIHBIX.
Jlenenue Ha kiaccel. OcobeHHOCTH Mopdonoruueckoit opranuzanuu [lanopoTHUKOBUIHBIX.
UYepenoBaHue TOKOJIEHWH M CMEHA SAEpPHbIX (Da3 B LMKIE Ppa3BUTUS Yy MANOPOTHUKOB.
Pa3HocriopoBble ManmopoTHUKH, MX SBOJIONMOHHOE 3HAUYE€HHE KaK MPEIKOBOM Tpymmbl IJis



['osioceMeHHBIX pacTeHUH.

ITonpaznen 8. CeMeHHbIE pacTEHUS

OO01as xapakTepucTUKa CeMEHHBIX pacTeHui. [loHsaTre 0 ceMeHn Kak 0 HOBOM 00pa30BaHuUH,
BO3HHUKIIEM B Ipolecce 3Boironuu. OO0mas XapakTepucTuka oTraena ['0locCeMeHHBIX M HX
npoucxoxaenue. [Toustue o ctpodbusne. CemsizauaTok (ceMsAIouka), €ro CTpOCHUE U pa3BUTHE Y
I'onocemMeHHBIX, CTPOCHHUE MBUIBLIBI, POLECC ONBUICHHUS U OIUIOJOTBOpeHHs. PopMUpOBaHUE
cemMeHu. YepenoBaHue IMOKOJEHUH M cMeHa siepHbIX (a3 y Tomocemennbix. CemeHHbBIE
nmanopoTHUkn u  benHertutroBeie - BeiMepmve [onocemeHHble. Kiaccel COBpeMEHHBIX
lNonocemennbix: CaroBHUKOBBIE, [ MHKTOBBIE, ['HETOBBIE, XBOMHbBIE, OCHOBHbBIC OPSIAKH Kilacca
xBOMHBIX - CocHoBble M Kumapucoble; pacnpocTpaHEHME UX BaXXHEMIINX IPEICTABUTENIEH.
Hcnons3oBaHue NPOAYKTOB XBOMHBIX B MEIULIMHCKON IIPAKTUKE.

Otnen IlokpeiTocemMeHHBbIe. [[BETOK - BHJIOM3MEHEHHBIM TMMOOEr C COBMEIICHHBIMU
GbyHKIUSAMU TOJNOBOTO W Oecmojioro  pa3mMHokeHus. [IporpeccuBHble U3MEHEHUS B
penpoayKTUBHON  cepe (IIBETOK, MOKPHITOCEMEHHOCTh, CONPSDKEHHAS 3BONIONHS C MHPOM
HACEKOMBIX, JIBOMHOE OIUIoJoTBOpeHue, I10ja). CTpoeHHe IBETKa U €ro  (yHKIHH.
B3anmopacnonoxkenue dacred nBeTka. Tunbl 1BeTkoB. [IpunBerHuku. I[BeToHOXKa U
useronoxe. CrepuwibHble 4YacTh 1Berka. OxononBeTHHK. Yamieuka, ee (GyHKUUM U
poucxoXaeHne. BeHunk, ero GyHKIHUU 1 IPOUCXOKICHHE.

Angponeit. CTpoeHHEe THIMMHKU. AHATOMUYECKOE CTPOEHHUE MbUIbHHKA.

I'mneueli. OCHOBHbIE YacTH TNE€CTUKA. ATMOKAapHHBbIA, MOHOKAPIHBIA, II€HOKAPIHBIA U
[ICEBIOMOHOKApIHbIM ruHenen. [lonoxkeHue 3aBsi3M B LBETKE. AHATOMHYECKOE CTPOEHHUE
3aBsi3u. Cemszadartok (cemsarnouyka) um ero crpoenue. Couserue. OmnpenereHUE COLBETHS.
buonoruueckas ponp couperus. [IpuHiunel coBpemMeHHON kiaccupukauuu. borpuougHbie
COLIBETUS: CIIOKHBIE U IIpOoCcThIe. [[MMONIHBIE COLBETHUSA: TUPCHI ¥ IUMOU/IBI.

Meracnioporene3. Meraramerorene3. Mukpocnoporene3. Mukporamerorenes. JIBorHOe
orioioTBopeHue. SBneHue anomukcuca. CMmeHa siiepHbIX (a3 U 4YepeOBaHUE MOKOJIECHUN y
[TokpeiTocemennbix. PazButue 3apojpiia u sxgocnepMa. Tunsl sHg0ocnepMa. @opMUpoBaHUE
cemMeHd. OCHOBHBIE HAaINpaBiICHMsI 3BOJIOUMHU IBETKA. Pa3nuuus 1BETKOB OJHOAOIBHBIX M
JBYAOJbHBIX.

Knaccudukanms miogoB u cemsiH. Cemena c sugocepmMoM U 6e3 sHnocnepma. CemeHa
OJIHOJOJIBHBIX WU JBYAOJbHBIX. [lmoabl. OKONOIJIONHUK, €r0 CTPOEHHE. YuacThue pas3InyHbIX
yacTel IBeTKa B oOpa3oBaHuu 1U10A0B. Knaccudukamnus niaonoB, OCHOBaHHAs Ha CTPOEHUU
ruHenes. [lmoabl couyHble M CyXue, OJHOCEMSHHbIE MU MHOTOCEMSIHHBIE, BCKPBIBAIOIIMECS W
HeBckpbiBatouecs. Comnoaus. CrnocoObl pacpOCTpaHEHUs IJIOJIOB U CeMSH. ABTOXOpHS U
aitoxopusi. OCHOBHBIE BUbI AJUIOXOPUU: aHEMOXOPHSL, 300X0pHsl, THAPOXOPHS U T.1I.

[Mogpaznen 9. Cucremarnueckuii 0030p cemeicTB otnena [lokpriTocemeHHbIE

Cuctematnueckuii 0030p mnopsakoB M cemeiicTB otaena [lokpbiTocemeHHBIX. JleneHue
ornena [lokpeiToceMeHHbIX Ha  Kiacchl. CpaBHUTENbHAs  XapaKTEpUCTHUKAa  KIJIACCOB
OnHomoNBbHBIX U J[BY10IBHBIX.

[Tonkmnacc Marnonmuunel. Ilopsinok Marnonuessie. CemeiictBo Marnonuessie. [lopsamox
banesHoBele. CemelictBo JlumonHukosble. Ilopsnox JlaBposble. CemeiictBo JlaBpoBble.
[Topsnox Humdeitasie. CemeiictBo Humdbeiinsle.

[Monknacc Panynykynuasl. [Topsnok JlrotukoBele. CemeiictBa JlrotTukoBsie, bapbapucossie.
[Topsinok Maxkoseie. CemerictBo MakoBble.

[Moaknacc Mumnenunnpl. [lopsimok Yaitneie. CemelictBa Yaitnbie, Kmy3uesie. Ilopsaox
Ouankosele. CemeiictBa CrtpacrouBernble, ®Puankonbie. [lopsgok TeikBeHHBIE. CeMecTBO
TrikBennble. [lopsgok Kanepcosbie. CemelictBo Kpectousernsie (Kamyctabie). Ilopsaox
NBoBbie. CemeiictBo HMBoBbie. Ilopsnok Bepeckosbie. CemelictBo Bepeckosbie. Ilopsamox
[TepBouernbie. CemelictBo IlepBouBerHsbie. [lopsimok ManbBoBeie. CemeiicTBO ManbBOBBIE.
IMopsnox Kpanuubie. CemeiictBo Kpanusubie. Ilopsgok Monouaitnsie. CemelicTBO
MonouaiiHsie.

[Tonkmacc Po3uabl. Ilopsmok PosoBeie wim Pozousetrnsie. CemeiicTBO Po3onBserHbie.



[Topsinoxk boGosrie. CemeiictBo bobGosrie. Ilopsmox MuproBeie. CemelictBa MupToBsie,
Kunpeiinsie. Ilopsgok Pyroseie. CemelictBa PytoBblie, Cymaxossie. Ilopsaok CanuHuoBble.
CewmeiictBo KonckokamranoBble. [lopsnok JleHoBbIe. CemeiictBo JIbHOBBIE. [lopsmok
Kpymnnoseie. CemeiictBo Kpymmnossie. Ilopsaok Jloxoseie. CemelictBo Jloxosble. ITopsaok
ApanueBsie. CemerictBa ApanueBble, 3oHTHuYHBIe (Cenbaeperinbie). [lopsmox BopcsHkoBbie.
CemeticTBa JKumonoctHele, BanepuaHnossie.

[Tonknacc Jlamuuael. Ilopsmoxk ['opeuaBkoBwie. CemeiicTBa JloranueBble, MapeHOBbIE,
KyrpoBeie, JlactoBHeBnle, ['opeuaBkoBble, BaxtoBble. Ilopsnok IlacienoBeie. CemeiicTBO
[TacnenoBrie. Ilopsgoxk CuntoxoBble. CemeiictBo CuntoxoBbie. [lopsamok HopuunukoBsle.
CemeiictBa Hopuunuxossle, Ilomopoxxuukossle. Ilopsagok I'yOonsernsie. CemelcTBO
I'y6onserHbie (ScnoTkoBEIC). [Topsimok bypaunukoBsie. CemeiicTBO bypauHukoBebIe.

[Monkmacc Kapuodummaer. [onknacc Kapuopummmaer. [opsgok ['Bo3amunbie. CemeilicTBa
I'Boznuunsie, Mapessie. [lopsaok ['peuninbie. CeMeicTBO ['peuniiiHbie.

[Tonxnacc 'amamenununsl. Ilopsaok bykossie. CemeiicTBa bykoBsle, bepe3osble.

[Toaxnacc Actepunpl. [lopsnox CrnoxsHouBeTHbie (AcTpoBbie). CeMelicTBo CII0KHOIIBETHBIC
(AcTpoBbIE).

Knacc Opnnononwubie. Ilogkmacc Jlumuuael. Ilogknmacce Jlwnmumuawl. Ilopsimox Jlunelinble.
CewmeiictBo Jluneitnsie. Ilopsnok AmapuiuncoBbie. CemeiictBa JlykoBble, AMapHILIIMCOBBIE.
[Mopsimok Cnapxeble. CemelictBa JlanasiueBsle, CnapxkeBble. I[lopsmox Jnockopeiinbie.
CewmeiictBo Huockopeiinbie. [Topsgox Opxumansie. CemeiictBo Opxuansie. [Topsgok OcokoBbie.
CemeiictBo OcokoBsie. [Topsanok 3naku. CemeiicTBo 3naku (MATIUKOBBIE).

MonynbHas eauauna 4. OCHOBBI 3KOJIOTUU U reorpapuu pacTeHui

[Mompaznmen 10. OcHOBBI KOJOTHH U Teorpaduu pacTeHUH

OneMeHTsl 3Kosoruu pacteHuil. @aktopel cpeapl. IlpucnocoGnenue pacteHMi K
HeOnmaronpusATHBIM pakTopaM cpenbl. Kiaccudukanus pacTeHuil 0 OTHOIIEHUIO K CBETY, BOJE,
teruty. JKusHeHHble (opMbl pacTeHud. OneMmeHThl QuroneHonorud. OCHOBBI reorpadpuu
pactenuil. [lonsitust pyopa 1 pacTUTENBHOCTD.

AHHOTAIIYSA PABOYEN MPOT'PAMMBI MOAYJISA JUCIHUATIJIMHBI <HAYKH O
BUOJIOI'MYECKOM MHOI'OOBPA3UHN (MUKPOBHOJIOI'UA, BUPYCOJIOI'UA,
BOTAHHUKA, 300J10T'Us1) MOAYJb 300JI0T' US1»

COI[Cp)KaHI/Ie MOAYJIA AUCHUILINHBI

MonynwsHas enqunuia 1. BBenenue B 300101110, 30070THs 0€CITO3BOHOYHBIX

[Mompaznen 1. [Ipenmer 300moruu. Mctopus pazsutus. CBs3b ¢ APYTUMHU HAYKaMH.

[Mogpaznen 2. Opnoknerounsie (Protozoa, Protista). Omnoknerounsie wim I[lpocteiime
(Protozoa, Protista). CapkomoBsie (Sarcodina): Amoebae, Foraminefera, Actinopoda. Buemitee u
BHyTpeHHee cTpoeHue Euglenozoa: Euglenoidea, Kinetoplastida. CtpoeHue u >XKu3HEHHBIE
mukiiel Alveolata: Apicomplexa, Dinoflagellata, Ciliophora.

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

Crpekatouue (Cnidaria). I'peOneBuku (Ctenophora). MHOTOKJIETOUHBIE KUBOTHBIE
(Metazoa). OOmue 4epThl OpraHu3alli, Pa3MHOXKEHUE W pa3BUTHE. BHelTHee W BHYTpeHHEE
ctpoe-aue ['yook (Porifera). Opranu3zaiivs BBICIINX MHOTOKJIETOUHBIX )KMBOT-HBIX (Eumetazoa).
Buemnee u BHyTpennee crpoenne Ctpekaromux (Cnidaria): KopaminoBsie momumsl (Antozoa),
Meny3zoBbie (Medusozoa) — Criudounnsie Mme-ay3sl (Scyfozoa). CTpoeHre U KU3HEHHBIE ITUKIIBI
I'mapouaneix nmonunos (Hy-drozoa).

[Mompasznen 4. bunatepansusie (Bilateria). Anenomuueckue xuBoTHbIE (Acoelomata
.bunarepansueie (Bilateria). Anenomuueckue xuBoTHbIe (Acoelomata). OcOOEHHOCTH CTPOCHHUS
U kjnaccuukanus OwWia-TepaNbHBIX JKUBOTHBIX. AICTOMUYECKHE JKUBOTHBIC. OOmas
xapaktepuctuka 1iockux uyepsei (Plathelminthes). Ilnmockue 4wepBu (Plathelminthes).



Pecanunbie (Turbellaria). Cocanpmuku  (Trematoda). Jlentounbie uyepBu  (Cestoda).
Oco0OeHHOCTH OpraHM3alMi TEPBUYHONONIOCT-HBIX JKUBOTHBIX. BHelIHee u BHyTpeHHee
crpoenue Cycloneuralia.  OcoOSHHO-CTM OpraHW3alluK, XHU3HCHHbIC HUKIBl U TAaTOTeHHOE
3HayeHne Hemaron Ha mnpumepe ackapuiel uenoBedeckoil  (Ascaris  lumbricoides).
[Tapasutnueckue ¢popmel [Tnockux (Plathelminthes) u Kpyrasix ugepseii (Nematoda).

[Monpasnen 5. bunarepansusie (Bilateria). Llenomuueckue.

OOmyie YepThl OpraHW3allMd W CTPOCHHS LENOo-MHuYecKuX KMBOTHBIX (Coelomata).
Konbuatsie yepBu (Annelida). @unorenus konpuaThix yepBeid.  KoHTponb 3HaHUN W yMEHHA
mo temam: ['yOkum (Porifera). Crpekaromme (Cnidaria), ITnockue dwepsu (Plathelminthes),
[Mukno-ueiipanun (Cycloneuralia) u  Konbuatsie uepBu (Annelida). Baemnee u BHyTpeHHEe
ctpoenne Moimocku (Mollusca). PakoBunnble mosumrocku (Conchifera). bproxonorme u
l'onoBonorue wmommocku (Gastropoda, Cephalopoda). BremrHee u BHYTpeHHEE CTpPOCHHE
Mommocku (Mollusca). Pakopunnbsie mosuttocku (Conchifera). JIBycTBopuaThie MOJUTIOCKH
(Bivalvia). Unenuctonorue (Artropoda). PakooOpasupie (Crustacea): Beiciime paku
(Malacostraca). O6mme npusHaku, kiaccupukarus. Crtpoenue, Pa3MHOKEHHME W pPa3BUTHE
pakooOpa3ubix. Unenucronorue (Artropoda). Xemuneposbie (Chelicerata). ITaykooOpa3Hbie
(Arachnida). Ilayku (Aranei) u Cxopruonsl (Scorpiones). Knaccudukamus maykooOpa3HBIX.
3Ha4YeHne MayKOOOPa3HbIX B )KU3HU MPHUPOJIBI U YETOBEKA.

Unenncronorue (Artropoda). Tpaxeiinbie (Tracheata). Hacekomble (Insecta wim
Hexapoda).Buemnee u BHyTpeHHee crpoeHue. Ynenuctonorue (Artropoda). Tpaxelinsie
(Tracheata). Hacexomsbie (Insecta mwim Hexapoda). Pasmuoxenue u pazsutue. O630p OCHOBHBIX
OTPSZIOB HACEKOMBIX C TIOJHBIM M HEIOJHBIM INpeBpameHneM. KoHTpolb 3HaHW U YMEHHH 110
teme Mommocku (Mollusca) u Unenncronorue (Artropoda).

MonynbHas equHuia 2. 30010THsI TO3BOHOYHBIX.

IMompaznen 7. Xopmoeie (Chordata). becuepennbie (Acrania). JIMYMHOYHOXOPIOBBIE
(Urochordata).

Obmas xapakrepuctuka Xopaosbix (Chordata). Ilontun becuepennbie (Acrania). Iloarun
Jlmunnounoxopaossie (Urochordata). Xopaoseie (Chordata).

[TozBonounsie (Vertebrata), unu Uepennsie (Craniata). Ilo3BoHOUHBIE 0€3 3apOBIIIEBHIX
obonouek (Anamnia). OOmas XxapakrepucTuka, (uiaoreHus M cucre-matuka [103BOHOYHBIX
(Vertebrata). Ilo3Bonounsie (Vertebrata) wim Uepennsie (Craniate). Pasgen becuemtocthbie
(Agnatha). Kpyrnopotsie (Cyclostomata). [TozBonounsie (Vertebrata) mnu Yepennsie (Craniate).
Paznen YemtoctHopoTthie (Gnathostomata). Xpsimessie ppiObl (Chondrichthyes). Buemnee u
BHyTpeHHee cTpoeHue. llo3Bonounsle (Vertebrata) wunu Yepennsie (Craniate). Paszmen
YemoctHopoThle (Gnathostomata). Kocthbeie pbiObr (Osteichthyes). BHemnee u BHyTpeHHee
ctpoenue. [lo3BoHounbie (Vertebrata) mmm Yepemnbie (Craniate). Pasmen YemtocTHOpoThIE
(Gnathostomata). CoBpeMeHHasi cuCTeMa-THKa XPSIIEBBIX W KOCTHBIX pbIO. [IpoucxoxkaeHue,
HBOJIIOIUS XPALIEBBIX U KOCTHBIX pbIO. DKOJIOTUS U IIPaKTUYecKoe 3HaueHue pbl0. [103BoHOUHBIE
(Vertebrata) wunu Yepennbie (Craniate). Haszemnsle win YerBeponorue (Tetrapoda).
3emHoBoaHbIe (Amphibia). BHemHee n BHyTpeHHe cTpoeHue. IIpoucxoxaeHue U IBOJIOLMS
3eMHOBOJIHBIX.

[Tonpaznen 8. Xopaossie (Chordata).

[TozBonounsie (Vertebrata), mnmu Yepemnnsie (Craniata). [103BOHOYHBIE C 3apOJBIIICBHIMU
obomoukamu  (Amniota). Ilo3Bonounsie (Vertebrata) wunu  UYepemnsle  (Craniate).
[Ipecmbikaromuecs (Reptilia). Buemnee u BuyTpenne crpoenue. [lozBonounsie (Vertebrata) numu
Yepennsbie (Craniate). [Ttunbl (Aves). Baemnee u BHyTpeHHee cTpoeHue ntuil. [103BoHOUHBIE
(Vertebrata) unm Yepennsie (Craniate). MopdodyHkImoHanbHbI 0030p OCHOBHBIX OTPSIOB
3emHoBoaHbIX (Amphibia), Ilpecmbikatomuxcs (Reptilia) u IItun (Aves). [lo3BoHOUHBIE
(Vertebrata) unu Yepennusie (Craniate). Mnekonuraromue (Mammalia), uiu 3epu (Theria).
OOm1as xapak-TepucTHKa kiiacca. BHerHee u BHyTpeHHee ctpoeHue. [lo3BoHounsle (Vertebrata)
umu  Yepenupie (Craniate). Minekonuraromume (Mammalia), wmu  3Bepu  (Theria).



MopdodyHKITHOHATHHBINH 0030p OCHOBHBIX OTpsn0B. [To3BoHOUHBIE (Vertebrata) nin Uepennsbie
(Craniate). Mnekonurtaromue (Mammalia), wnu 3Bepu (Theria). MopdodyHKIIMOHATEHBIM 0030p
OCHOBHBIX OTPSIJIOB.

AHHOTANUA FABO‘-IEFI ITPOI'PAMMBI JTUCHUTIJIMHBI « PU3UOJIOI' TS
(PACTEHUMMU, ’KUBOTHBIX, BBICIIIAAA HEPBHASA JEATEJBHOCTD,
NMMYHOJIOI' Us1)»

Coneprxanuie TUCIUILIAHBI
Monyinb 1. ®uznonorus pacTeHui

Mopynb 2. ®U3M0IOTHS ) KUBOTHBIX

Monynb 3. ®u3H0N0THs BICIICH HEPBHOW JESATEIbHOCTH

Monyinb 4. UMmMyHoOIOTHS

AHHOTAIIUSI PABOYEHN ITPOT'PAMMBI MOAY.JISI AMCHUTILIMHBI «BUOJIOT U
KVIETKHX (IUTOJO0I'UsA, TNCTOJOI'USA, BUODPU3IUKA, BUOXUMMUS,
MOVJIEKYJISAPHAS BUOJIOI'UA) MOAYJIb HUTOJIOT' U »

Copepxanrie MOAYJS TUCIUTUTMHBI

Monynbnas equnauia 1. H{uronornueckas TexHuka

Hasnauenue, conepikanue, MECTO IMTOJIOTUH B CUCTEME MOJATrOTOBKH Onosiora. Bo3HMKHOBeHME
Y pa3BUTHE IUTOJIOTUU KaK CAMOCTOATEbHOM Hayku. COBPEMEHHBIH 3Tal B Pa3BUTUN ITUTOJIOTHH.

Metonel M3TOTOBJICHHS TPETapaToB ISl CBETOBOM MUKpockonwd. CyINIHOCTE W METOJIBI
¢bukcamy MUKpOOOBEKTOB. CriocoObl YIUIOTHEHHUS (3IMBKH). MUKPOTOMHUS C HCHOJIB30BaHUEM
CaJIa309HBIX, POTAMOHHBIX MUKPOTOMOB. MeToj 3amopakuBanus. CyINTHOCTh U METOJbI OKPACKH
MUKPOIIPETIApaTOB U UX 3aKIIIOUEHUs B Oallb3aM, CMOJIBL, KEIaTHH.

Bubl MuKpoOTIpeIapaToB - cpe3bl, Ma3KH, OTIICUATKH, TUICHKH.

TexHrnka MHKpPOCKONMPOBaHUS B CBETOBBIX MHUKpOcKomax. OCOOEHHOCTH MHKPOCKOMHU B
VIILTPAPHOICTOBBIX JTydaX, JTFOMHHECIICHTHAS MHUKPOCKOMHS, (Pa30BOKOHTPACTHAS MHUKPOCKOITHS,
uHTep(EpEeHITMOHHAs MUKPOCKOIHS, Ta3epHast KOH(OKaTbHAss MUKPOCKOITHSI.

DJEKTPOHHAS MHUKPOCKOIHUS (TPAaHCMUCCHOHHAS ¥ CKaHUPYIOIIAsi), METOABI HW3TOTOBIICHUS
MHUKPOOOBEKTOB JIJIsI ANIEKTPOHHONW MUKPOCKOITHH.

[ToHsiTHE O CHEMUATBLHBIX METOJIAX HW3YUYCHHS MHKPOOOBEKTOB - TUCTOXUMHS (B TOM YHCIIE
DNIEKTPOHHAS TUCTOXUMHS), paauoaBTorpadus, WMMYHOTUCTOXUMHS, (HPAKIIMOHUPOBAHUE
KJICTOYHOTO COJICPIKUMOTO C TIOMOIIIBIO YIBTPAICHTPU(PYTHPOBaHUS. METO b MCCIICIOBAHMS JKUBBIX
KJIETOK - KyJIbTypbl TKaHeli BHe- W BHYTPU OpraHM3Ma, KJIOHHPOBaHUE, OOpa3oBaHUE
reTepOKAPHOHOB M THOPHUJIOB KIICTOK, IPKU3HEHHAS OKpacKa.

KonudecTBeHHBIE METO/BI UCCIEIOBAHUS: ITUTO()OTOMETpPUS, DIIEKTPOHHAS MUKPOPOTOMETPHS,
CHEKTPO(ITyOpOMETPHS, ICHCUTOMETPHSI.

MopynwsHas equauna 2. Ctpoenue kinetku. Kimerounas memOpana. [{uromnnasma, opraHesib.

Bxirouenus.

[urtonorus (kneTouynast OMOIOTHA).

[Ipenmer u 3a7aun UTOJIOTHH, €€ 3HAUEHUE B CUCTEME OMOIIOTUYECKUX M MEIUIIMHCKUX HayK.
OCHOBHBIEC TIOJIOXKEHHSI KJIIETOYHON TEOPUU HAa COBPEMEHHOM J3Tame pa3BuTHs Hayku. [loHsTue o
KJIETKe, KaK OCHOBHOW efuHuIle >XUBoro. OOMMi TIaH CTPOSHHSI KJIETOK JYKApHOT: KJIETOYHAs



000104Ka, UTOIIa3Ma, spo. HekiieTounble CTpyKTYphl KaK MPOU3BOAHbBIE KIETOK. B3aumocss3b
(hOpMBI 1 pa3MepPOB KIETOK € X (DYHKIIMOHATBHOW CTICIIAIIH3AIIUCH.

buonoruyeckass MemOpaHa Kak OCHOBa CTpoeHus KieTku. CTpoeHue, OCHOBHBIE CBOMCTBAa U
¢ynkuun. IoHsTHE 0 KOMIAPTMEHTANIN3AINH KJIETKU U e (PyHKIIMOHAIBHOE 3HaYCHHUE.

Knerounass oGomnouka. BHemmnss kierouHas (roia3marudeckas) MemOpana. CTpyKTYpHO-
XAMHYECKHE OCOOCHHOCTH. XapaKTepUCTHKAa HAIMEMOpPaHHOTO ciost  (TJIMKOKaJIUKca) M|
MOJMEMOpPAHHOTO (KOPTUKAIBHOTO) cios. Mopdoorinueckas XapakTepuCTHKa U MEXaHU3MbI
0apbepHOii, perenTopHoOil W TpaHCOPTHOW (GYHKIMHA. CTPYKTypHbIE M XMMHUYECKHE MEXaHH3MBI
B3aUMOJICUCTBHUS KJIETOK.

Crneunanu3upoBaHHbIE CTPYKTYphl ~ KJIETOYHOM OOOJIOYKH: MHKPOBOPCHHKH, PECHUYKH,
0azanpHble MHBaruHaWu. VX ctpoeHre u pyHKIMH.

MeKKIeTOUHbIE COCMUHEHHS (KOHTAKTHI): IMPOCThIE KOHTAKTHI, COSAWHEHHS THIIA 3aMKa,
IUIOTHBIE COEAMHEHMS, JEeCMOCOMBI, IIENEBUAHbIE KOHTAaKThl (HEKCYChl), CHHANTHYECKUE
COEMHEHUS (CUHAIICHI).

Lurommasma.

I'mamomnasma. OU3UKO-XUMHUYSCKHE CBOMCTBA, XMMHYCCKHH COCTaB. YUYacTHE B KJICTOYHOM
MeTabonu3me.

Opranemtel. Onpenenenue, kraccudukamumn. OpraHeruibl 00IIero M CreHaATbHOTO 3HAYCHHS.
MemOpaHHbIe U HeMeMOpaHHbIE OPTraHeILIbL.

[urockener. OCHOBHBIE KOMIIOHEHTHI ITUTOCKENETa: MHKPOTPYOOUKH, MHKPO(DHIAMEHTHI,
ToHO(UIaMEeHThl  (MpoMeXyTouHble ¢unameHnTsl). WX cTpoeHue, XHMHYECKHIl COCTaB.
Hcronp3oBanue onpeneneHus: OeKOB TNPOMEXYTOUHBIX (DMIIAMEHTOB ISl THCTOJIOTHYECKOM
JIMAarHOCTHUKH.

OpraHemisl CHENUaTbHOTO 3HAYeHUS: MUOGUOPUILIBI, MHKPOBOPCHHKH, PECHUYKH, >KI'yTHKU.
Crpoenue 1 QyHKIMOHATIBHOE 3HaYE€HHE B KJIETKaX, BBIMOIHSIIOUINX CHEHalbHbIe (DYHKIINU.

Bxmrouenust.  Ompenenenne. Krnaccudukanms. 3HaueHHe B SKU3HEACATEIBHOCTH KIETOK U
opranuzma. CTpoeHHEe U XUMHUUYECKHIA COCTaB Pa3IMYHbIX BHIOB BKIFOUCHUH.

Monynbnas enununa 3. Sapo. Knetounsii numkin. Meitos. Muto3. Jduddepon. I'nbens
KJIETKU.

Snpo.

SAnpo. Ponp siipa B XxpaHeHUM U Iepeadye TeHEeTHYeCKOM MHGpopMaliu U B CHUHTE3€ Oelka.
[TonsiTHE O AAEPHO-IIUTOIIA3MATHYECKOM OTHOIEHNH. OOLMIA I1aH cTpoeHus! HHTep(ha3HOTOo spa:
XPOMaTHH, SIPBIIIKO, siIepHast 000704UKa, KaproruiazMa (HyKJIeoIiazma).

XpomatuH. CrpoeHne u XxuMudeckuil cocraB. [loHATHE O JEKOHIEHCHMPOBAaHHOM H
KOHJICHCUPOBAaHHOM XPOMAaTHHE (3yXpOMaTHHE, TeTepOXpOMAaTHHE, XPOMOCOMax), CTENEHb HX
y4JacTus B CHHTETHUECKUX nporeccax. CTpoeHne xpoMocoMsl. [1o10BoM XxpomMaTHH.

SAnpeiiko kak npon3BoaHoe XpoMocoM. [loHsTHE O sipbIIKOBOM opranuzarope. KonnuectBo
U pa3Mep sAAphlleK. XUMUYECKUH COCTaB, CTPOCHUE, (PYHKLINS.

SAnepnast obonouka. CrpoeHne u (QyHKuuU. CTpyKTYpHO-(QYHKIIMOHAIbHAsl XapaKTepUCTHKa
Hapy>KHOH ¥ BHYTpPEeHHeW MeMOpaH, MEepUHYKICapHOTO TMPOCTPAHCTBA, KOMIUIEKCA TIOPBHIL.
B3anmocBs3b KoMUYecTBa SAEPHBIX TIOP U MHTEHCUBHOCTH META00IMYECKON aKTUBHOCTH KJIETOK.

OCHOBHBIE NIPOSIBIICHNUS )KU3HEIEATEIBHOCTH KIIETOK.

CuHTeTHUeCcKHE TMpOIecChl B KIETKE. B3anMOCBSI3b KOMIIOHEHTOB KJIIETKH B IIpoOIeccax
aHabomm3ma u kataOonmu3ma. [IOHATHE O CEKpEeTOPHOM IHMKIE; MEXaHW3Mbl TOIJIOIICHUS WU
BBIJICJICHUS IPOYKTOB B KJIETKE.

BuyTpuxnerounas perenepanus. OO1mas xapakTepucTHKa 1 OMOIOrn4ecKoe 3HauUeHHe.

NudopmaniioHHble  MEXKIETOYHble B3auMojelcTBUA. ['yMopanbHble, CHHANTHYECKHE,
B3aUMOJIEHCTBHS Y€PE3 BHEKJIETOUHBIN MATPUKC U I1IEJIEBbIE KOHTAKTHI.

Peakiusa kierok Ha BHelIHHE BO3AEUCTBHUA. CTpYKTypHble U (DYHKIIMOHATbHBIE W3MEHEHHS
KJIETOK W OTHENbHBIX KIETOYHBIX KOMIIOHEHTOB B TIpOIEcCaX PEaKTUBHOCTH M aJalTalluu.
dusnonornyeckas 1 pernapaTuBHas pereHepaiusi: CyIHOCTh U MEXaHU3MBI.



BocmnpousBenenue KieTok.

Knerounsnii muks. OnpeaeneHue MOHATHS, STallbl KICTOYHOTO IMKIIA IS KJIETOK, COXPAHUBIIIUX
CIIOCOOHOCTH K JENEHHI0, M KJIETOK, YTPaTHBIIMX  CIHOCOOHOCTh K  JEJEHHUIO.
MopdodyHKIHOHATbHAS XapaKTePUCTHKA MPOIECCOB pocta u  auddepeHpoBKy, Mnepuoaa
aKTUBHOTO (DYHKIIMOHUPOBAHUS, CTAPEHUS U TUOEIHN KIIETOK.

Murotndeckmii ki1, Onpenenenue monstust. @asel nukiia (uaTepdasza, MuTo3). bronorudeckoe
3HaUeHHEe MHTO3a U ero MmexaHusM. [IpeoOpazoBaHuEe CTPYKTYpHBIX KOMIIOHEHTOB KIJIETKH Ha
pa3MUUHBIX JTamax MUTO3a. Polb KJIIETOYHOTO IIEHTpa B MHUTOTHYECKOM JICTICHHHM KIICTOK.
Mopdoorust MUTOTUYECKHX XPOMOCOM.

Ounomuros. Onpexnenenne noustus. OcHOBHBIE (PopMbI, Onoaornueckoe 3Hauenue. [lonsarue o
IVIOUTHOCTH  KJIeToK. [lonmumonnusi; MexaHu3Mbl — 00pa3oBaHUS MOJUIUIOMIHBIX — KIIETOK
(omHOSIIEPHBIX, MHOTOSIZIEPHBIX ), PYHKIIMOHATHFHOE 3HAYCHHE ITOTO SIBIICHUSL.

Meiio3. Ero Mexanusm v OHOJIOrHYECKOe 3HAYCHUE.

Huddepon. CTBOIOBBIE KIETKH.

['uGenb KIeToK.

Jlereneparwist U HeKpo3. OnpeaeeHue MOHATHS ¥ €ro OMOJIOTHYeCKOe 3HAUCHHE.

ArnonTo3. (mporpaMMupoBaHHas TuOendb KieTok). OnpeneneHue TMOHITHS U €ro
OHMOJIOTMYeCKOe 3HAUCHHE.

AHHOTAIIUSI PABOYEHM ITPOT'PAMMBI MOJYJISI JUCHUILIUHBI « BHOJIOT S
KVIETKHX (IHUTOJOI'UsA, TNCTOJOI'USA, BUODPUIUKA, BUOXUMMUS,
MOJIEKYJISAPHAS BUOJIOT'UA) MOAYJIb I'MCTOJIOT US»

Coneprxanue MOYJIS TACIUTUTAHBI

MopynbsHas eqununa 1. DnuTenuanbHas TKaHb

TkaHM KaKk CHCTEMBI KJIETOK U UX IPOU3BOHBIX - O/IMH U3 HEPAPXHUECKUX YPOBHEN OpraHn3aluu
xuBoro. Kierku kak Bemylue 3JIeMEHThl TKaHW. HekjeTouHble CTPYKTyphl - CHMIUIACThI U
MEKKJIETOYHOE BEILIECTBO KaK NMPOM30AHBIE KJIETOK. CHHIINTHN.

OnurenuaneHble TKaHW. OOmas xapaktepuctuka. Mcrounuku pasButus. MopdodyHkimo-
HaJIbHAs! U TeHeTHYecKas KI1acCHU(PUKAIMS SIUTETNATbHBIX TKAHEH.

[ToxpoBHble snurenuu. [lorpannuHocts nonokeHus. CTpoeHUue OJHOCIOWHBIX (OIHOPSIIHBIX U
MHOT'OPSIJTHBIX) ¥ MHOTOCIIOWHBIX SITUTENIUEB (HEOPOrOBEBAOLIET0, OPOrOBEBAIOIIETO, TIEPEXOIHOTO).
[lpuHLMnBl CTPYKTypHOM opranuzanuu U ¢QyHKIMHA. B3aumocBszp MopdodyHKIMOHATBHBIX
0COOEHHOCTEH AMUTENNAIBHOM TKaHU € €€ OrPAaHUYHBIM HOJIOKEHUEM B OpraHHU3Me.

bazanpHast memOpana: crpoeHue, (QyHKIUH, mpoucxoxaeHue. OCOOCHHOCTH MEXKIETOUYHBIX
KOHTAKTOB B Pa3fIMUHBIX BHUJIAX SMUTENMs. ['OpH30HTAbHAs M BEpTHUKAIbHAs aHU30MOP(HOCTH
AMUTENUANBHBIX TUIACTOB. [1oMsIpHOCT 3MUTEANMOUUTOB U POPMBI MONIApHON TUdHEepeHITMPOBKU
UX KJIETOYHOW 000souku. LIUTOKepaTHHBI Kak MapKepbl Pa3IUuYHBIX BUIOB SIUTETHATIBHBIX
TKaHEH.

dusnonornyeckas M penaparuBHas pereHepanys dSnurenus. Ponb CTBOJIOBBIX KIETOK B
SMUTENUATBHBIX TKAaHSIX OOHOBISIOIIErOCsS THIIA; COCTaB M CKOPOCTh OOHOBIIEHHS KJIETOYHBIX
1(h(HEepOHOB B PA3TUYHBIX AMUTETUATBHBIX TKAHAX.

Kenesucteiit  snurenuii.  OCOOEHHOCTM ~ CTPOEHHUSI  CEKPETOPHBIX  AIUTEIUOLUTOB.
[{uTonornueckas XapakTepUCTHKa SIUTEIHOLUTOB, BBIAEISIOIMINX CEKPET IO T'OJIOKPUHOBOMY,
aroKpYHOBOMY U MEPOKPHUHOBOMY THITY.

MonaynbHasa enuauna 2. KpoBb, reMorons

KpoBs OCHOBHBIE KOMIIOHEHTHI KPOBU KaK TKaHU - I1a3Ma U (JOPMEHHBIE dJIeMeHThl. DyHKITUU
kpoBu. Copmepkanre (OPMEHHBIX DJIEMEHTOB B KPOBH B3pOCIOro 4eJoBeKa. | emorpamma.
BospacTHbie 1 110J10BbIe 0COOCHHOCTH KPOBH.



OpUTPOIUTEL: pa3Mepsl, ¢dopma, CTpoeHHe W (YHKIMH, KIACCU(PUKAIUS SPUTPOIUTOB 10
¢dopme, pazmepam U creneHu 3penocTd. OcoOEHHOCTH CTPOCHUS TUIa3MOJIEMMBI SPUTPOLIUTA U
ero nuTockeneTa. Buspl remorino6uHa u cBa3b ¢ GopMoii SpUTpounTa. PETUKYIOIUTEI.

Jletikommtel:  kinaccupukanus ©W - o0mas — xapaktepuctuka. JleiikormrapHas — (Gopmya.
I'panynomurel - HEUTpOWILI, S03MHOGWILI, O0a3zouibl, UX COAEp)KaHHWE, pa3Mepsl, Gopma,
cTpoeHue, OCHOBHbIE (PyHKIUH. OCOOEHHOCTH CTPOCHUS CHEHU(PUIESCKUX TPaHyII. ATpaHyJOHUTHI
- MOHOIMTHI, JIUMGOUUTHI, KOJIUYECTBO, pa3Mepbl, OCOOCHHOCTH CTPOCHUS U (PYHKIHH.
XapakTepucTuka TMM(OIUTOB - KOIUYeCTBO, MOP(HOPYHKIIMOHATBHBIE 0COOCHHOCTH, TUIIBL.

Kpossabie mactuaku (TpoMOOIUThI). Pasmepsl, ctpoenue, GyHKIus.

Jlmmca. JTumdonnazma u popmeHHbIe 31eMeHTHI. CBsI3b C KPOBBIO, TOHATHE O PELUPKYIISALUN
JTUM(OIIUTOB.

OMOpHOHATIBHBIN TeMOLMTON033. Pa3BuTHE KpOBH KaK TKaHU (TUCTOI€HE3).

[TocToMOpuoOHaANBbHBIN TeMomo33: (Qu3nosiornyeckas perenepauust Kpou. Ilonsrtue o
crBosioBbix Kierkax kpou (CKK) m komonmeoOpasyromux emunuiax (KOE). Xapakrepucrrka
TUTFOPUIIOTEHTHBIX TPEAIIECTBEHHUKOB (CTBOJIOBBIX, KOMMUTHPOBAHHBIX KIJIETOK), YHHIIOTEHTHBIX
MPEIIIECTBEHHUKOB, O1acTHBIX (hopM. Mopdoornieckn HenIeHTUPUIPYEMBbIE U MOP(HOTOTHYESCKH
UIACHTUQUIMPYEMbIE CTaIUU Pa3BUTHUS KIIETOK KPOBH (XapaKTEPUCTHKA KJIETOK B auddepoHax:
SPUTPOLUTOB, TPAHYJIOIMTOB, MOHOIIUTOB, T-TMM(OIMTOB, B-TMM(pOIHUTOB 1 KPOBSIHBIX ITACTUHOK
(TpomOoLITOB). Perynsanus remornossa u 1umM¢ornos3a, poJib MUKPOOKPY KEHHUS.

MopynpHaa enunuua 3. CoeauHUTENbHAsA TKaHb

CoenuHuTENbHBIE TKAaHU

OOmiasi xapakTepUCTUKa COCAMHUTENbHBIX TkaHe. Knaccudukanums. VMcToYHUKH pa3BUTHA.
I'ucrorenes.

Prixias BOJOKHHCTasl COEMHUTENbHAS TKaHb. KIIETKM PBIXJION BOJIOKHUCTOM COEIUHHUTEIBHOU
TKaHu. PUOPOOIACTHI, X PA3HOBUAHOCTH, (GHOPOLUTHI, MUOGUOPOOIACTHI, X MPOUCXOXKIICHHE,
CTpOeHHuE, ydacThe B mpoleccax (uOpmioreHe3a. Makpodaru, UxX MPOUCXOXKACHUE, BUIBI,
CTpPOEHHE, pPOJIb B 3AILUTHBIX peakUUsx opraHu3Ma. lloHsTHE O cHuCTeMe MOHOHYKJICAPHBIX
¢arormToB. JIEWKOLMTHI, MX POJb B 3ALUTHBIX PEAKLUUSAX OpraHu3Ma. ATUIOLUUTHI (KUPOBbIE
KJIETKH) Oenoil U Oypoil *KHpPOBOM TKaHU, MX MPOUCXOXKIIEHHE, CTpOCHUE W 3HadeHue. [lepuiuThl,
aJIBEHTULHAIbHBIE KJIETKH, UX MPOMCXOXKAEHHE, CTpO€HHE U (DyHKIMOHAJIbHAs XapaKTEepPUCTUKA.
[Tna3maTuyeckue KIETKH, UX MPOUCXOXKAECHUE, CTPOEHHE, POJIb B UMMYHUTETE. TyUHbIE KIETKH, UX
MPOUCXOXKECHHE, CTpoeHHe, (GYHKUUH. [IMrMeHTHBIE KIEeTKHM, UX MPOUCXOXKIECHHE, CTPOCHUE,
byukuus. MexkinerouHoe BemiectBo. OOmiasi xapakTepuctuka U cTpoeHue. (OCHOBHOE
BEIIECTBO, €ro (pU3MKO-XMMHUYECKHE CBOMcTBa M 3HaueHHe. KoimareHoBble M 3J1acTHUECKUE
BOJIOKHA, UX POJIb, CTPOCHUE U XUMHUUECKUH cocTaB. [IpencraBienne o pa3aMyHbIX TUIIAX KOJulareHa
U UX JIOKUIM3AlMM B OpraHu3Me. PeTukyssipHble BosokHA. IIponcxokneHne MeEKKIETOYHOTO
BelecTBa. Bo3pacTHbie H3MEHEHUS.

ITnoTHasT BOJIOKHUCTHAsI COEIMHUTENbHAs TKaHb, €€ Pa3HOBUIHOCTH, CTPOCHHE U (PYHKLHUH.
Cyxoxuiine Kak opras.

Cnenuanu3upoBaHHBIE  COCAMHUTENbHBIE  TKaHW.  PeTHKy/spHas  TKaHb,  CTPOCHHE,
ructopusnonorusi M 3HayeHue. JKupoBas TKaHb, €€ Pa3HOBUIHOCTH, CTPOCHHWE U 3HAYCHUE.
[TurmeHTHas TKaHb, 0COOEHHOCTH CTPOEHHUS U 3HaueHue. CausucTas TKaHb, CTPOCHUE.

CkeneTHbIe TKaHH.

OOr1mas xapakTeprCcTHKa CKeNeTHbIX TKaHel. Kinaccudukarms.

XpsmeBble Tkanu. OOmas xapakTepucThka. Buuel XpsmeBoil TkaHM (THAJHMHOBAs,
SNIACTHYECKas,  BOJIOKHUCTas).  XPpAIIEBbIE  KJIETKM -  XOHAPOONACThl,  XOHJPOLUTHI,
(xonzapoknactel). M3orenHple rpynnbl KIETOK. ['McToOXUMUYeckass XapaKTepUCTUKa U CTPOCHHE
MEKKJIETOYHOT'O BEUIECTBA PAa3IMUYHBIX BHJIOB XPSILEBON TKaHW. XOHAPOTE€HE3 U BO3PACTHBIE
M3MEHEHHUS XPALEBbIX TKaHeH. CTpoeHHe CyCTaBHOIO XPAIa.

Koctuple Tkanu. OOmias xapakrepuctuka. Kmaccudukamus. Kierkn KocTHOHW TKaHU:
OCTEOIUTHI,  OCTEO0NacThl, OCTeOKNIacThl. MX  1muTO-QyHKUMOHAIBHAs ~ XapaKTepHUCTHKA.



MeXKJIeTOYHOE BEIIeCTBO KOCTHOM TKaHH, €ro (DM3MKO-XUMHUYECKHE CBOWCTBA WU CTPOCHUE.
Petukynodubpo3nas (rpy0o-BOJIOKHUCTAs) KOCTHAsE TKaHb. [lmacTuHUYaTass (TOHKOBOJIOKHUCTAS)
KOCTHasi TKaHb. WX Jokamu3zanusi B opraHuzMe U Mop¢o(dyHKIMOHAIbHBIE OCOOCHHOCTH.
I'mcrorenes wu pereHepauus KOCTHBIX TKaHed. BospactHele wu3MeHeHus. DakTopsl,
OKa3bIBAIOIINE BIMSHUE HA CTPOEHUE KOCTHBIX TKaHel. KocTh kak opraH.

MonaynbHa equnauia 4. MplilieyHasi TKaHb

OOm1as xapakTepUCTUKA U TUCTOT€HETUIECKas! KIIacCU(HKAIIHSI.

ComaTnueckas MomepeyHo-mosiocaras (MCUYepUYeHHAs) MbIIIeYHass TKaHb. Pa3ButHe,
Mopdonorndeckas ¥ (YHKIMOHAJIbHAS XapPAKTEPUCTHKU. MHKPOCKONMYECKOE M 3JIEKTPOHHO-
MHUKpOcKonnyeckoe crpoenue. CtpoeHne MUOPUOPUILIBI, €€ CTPYKTYpHO-(PyHKIHMOHAJIbHAS
enuHuIa (capkoMep). MexaHW3M MBIIIEYHOTO COKPAIIEHHA. THITbI MBIIIEYHBIX BOJOKOH U UX
uHHepBauusa. MotopHas equHuna. MuocaremuTounTsl. Perenepariyisi MplilieqHON TKaHU, 3HAUCHHE
MHOCATEUTUTOUMTOB. MbIina Kak oprat. CBA3b ¢ CyXOKUIHAEM.

Cepaeunas nonepedHo-monocatas (McyepueHHas) MpIlIeyHas TKaHb. VICTOYHUK pa3BUTHSL, STaIlbI
rucrorere3a.  MopdodyHKIMOHATBHAS —~ XapaKTepucTUKa  paboumx W TPOBOJSIINX
KapAHMOMHUOIIMTOB. BO3MOKHOCTH pereHeparym.

I'mankas (HeucuepueHHAs) MbIIIEYHAsT TKaHb. VICTOYHHMK pa3BUTHA. Mopdonornyeckas u
(dyHKIMOHATBHAS XapaKTepucTrka. Pereneparus.

MmuoneiipanbHas TKaHb. VICTOYHUK pa3BHUTHSL, CTPOCHHUE U (PYHKIIUSI.

MuouHble 1 Mo3nIUTENHaIbHbIE KieTKU. Mcrounuku pazsutus. Ctpoenue. OyHKIMH.

MonaynsHas enuauna 5. HepBHas TkaHb

OOmast xapakTeprCcTHKa HEPBHOW TKaHU. OMOpuoHalbHBIA THcTOreHe3. Juddepenunponka
HeipoOiacToB U ranobsactoB. IloHsATHE O pereHepany CTPYKTYPHBIX KOMIIOHEHTOB HEPBHOM
TKaHHU.

Heitpouuter (neiiponsl). Hcrounuku paszputus. Mopdonoruueckas u  (QyHKIHOHAIbHAS
kinaccupukanug. OOmMi miuaH CTpoeHUs HellpoHa. MHKpPO- U yJIbTPAaCcTPyKTypa MEepHKapHoOHA
(Tena HelpoHa), akcoHa, 1eHApUToB. basodunbHoe BemmecTBo (cyocranuums Huccinst). OcobennocTu
[IUTOCKEJEeTa HEUPOIUTOB (HeMpopUIaMeHTsl U HEUPOTPyOOUuKH). Posb T1azMosieMMbl HEHPOITUTOB
B PELENLUM, T'€Hepaluu W NPOBEICHUM HEPBHOrO MMIysbca. [loHsATHE O HelpoMmeauaropax.
CekperopHble HEHpPOHBI, OCOOEHHOCTH HX CTpoeHHs W (QyHKuMA. DPusnonoruyeckas rudenb
HENPOHOB. Pereneparyst HEHPOHOB.

Heiipornust. OOmias xapaktepuctuka. Mcrounuku pasButust rmouuToB. Kiaccudukarus.
Makpor:iust (0JIUroieHPOTIIHNS, ACTPOIIINSA U SMIEHIUMHAS TS ). MUKpOTius.

Hepeuble BonokHa. OOmiast xapakrepuctuka. Kimaccugukanus. OcoOeHHOCTH (HOpMHPOBaHMS,
CTpoeHUsI U (YHKIMHM OE3MHEIMHOBBIX U MHEIMHOBBIX HEPBHBIX BOJIOKOH. [loHsATHE 00 OCeBOM
WIMHIAPE M ME3aKCOHE. YJIbTPAMUKPOCKONMYECKOE CTPOEHHE MHEIMHOBOW OOOJOYKH.
Jlerenepanys U pereHepanns HEpBHBIX BOJOKOH.

HepBuble  oxkonuanms.  OOmast  xapakrepuctuka.  Knaccudukauums.  PenenTopHbie
(4yBCTBUTENIbHBIE) HEPBHBIE OKOHYAHUS - CBOOOIHBIC, HECBOOOAHBIC W HMHKAICYJIMPOBAaHHBIE,
HEpBHO-MBIILIEYHbIE BEPETEHA, HEPBHO-CYXOXKWJIbHBIE BEPETEHAa, KOMIUIEKC KJIETKH Mepkens c
HEpBHOW TepMUHAIBIO. D (eKTOpHbIE OKOHYaHMS - JABUraTelbHbIE U CeKpeTopHble. HepBHO-
MBIIIEYHOE OKOHYaHUE (MOTOpHas OJISIIIKa) B CKEJIETHBIX MBIIILAX U B TJIAJIKOW MBIIIEYHONW TKAaHU.
CexkpeTopHble (HEHPO-KEIE3UCThIE) HEPBHBIE OKOHYAHMSL.

Cunancel. Knaccudukamumn. MexHelHpoHaIbHBIE AIEKTPHUECKUE, XUMUYECKUE M CMEIIaHHBIC
CHHAIICBI, CTPOGHHE M MEXaHW3MBbl Iiepejadd BO30OYXKIEHUsS. YIBTPACTPYKTypa XUMHUYECKUX
CHHAIICOB - TMIpPEeCHHANTHYecKas W [OCTCHHAIITUYECKash YacTH, CHHAITUYECKHE ITy3bIPbKH,
CHHANTUYECKas LLEIIb.

PednexropHble ayru, UX 4yBCTBUTENbHbIE, IBUTATENIbHBIE U ACCOLMATUBHBIC 3BEHBSI.



AHHOTAIIUA PABOYEN TPOT'PAMMBI MOJIYJISI AUCIHUILINHBI «BUOJIOT S
KVIETKHU (HUTOJOI'UsA, TNMCTOJOI'USA, BUODPUIUKA, BUOXUMMUSA,
MOJIEKYJIAPHASA BUOJIOTI'UA) MOAYJIb BUODPUIUKA»

Coneprxanue MOYJISl TUCUUTUTAHBI

Monynbnas equnauna 1. [IpoctpancTBeHHAs: OpraHU3aIvs OHOMOINMEPOB
[Tonsitue o 6uononumepax. Bunbl. ®yHkIu. MeTo b1 BBIICTCHUS U OYUCTKH OMOTIOIMMEPOB
13 OMOJIOTHYECKOTO MaTepHaa.

MonynbHas equauna 2. CTpykTypa 0eIKkoB
Crpoenne u pynkuuu O6enkoB. CTPYKTypHBIE OCOOCHHOCTH OEIKOBBIX MOJIEKYJ. (DU3NKO-
XHUMHYECKHE CBOWCTBA OCJIKOB.

MonynbHast eaununa 3. KoHpopMalioHHas moTeHIMaibHas SHEPTUs OHOMAKPOMOJICKYT
[Tonstre 00 aKTUBHBIX M AJUIOCTEPUYECKHMX IeHTpaX. Jluranasl. MeToapl HUAEHTH(DHUKALIMH
OEJIKOB.

AHHOTAIIUSA PABOYEN IPOI' PAMMBI JIUCIIUILIMHBI « BUOJOTI S KJIIETKH
IHUTOJIOI'usl, rmCTOJIOIr"usl, BUOPU3NUKA, BUOXUMUSA, MOJIEKYJISAPHASA
BNOJIOI'us) MOAYJb BUOXUMMUS»

ConeprxkaHue TUCIHUILIAHBI

MonynbHas eauHuna 1. AMUHOKHMCIOTBI, TENTUABL, OeITKN

[Ipenmer u 3agaun 6MOXUMUU. 3HauUeHHEe OMOXUMMUHU Ul COBPEMEHHBIX 00111000 MYECKIX
npenacrapieHuid.  OCHOBHbIE — pa3jenbl  OMOXMMMH:  CTaTMYecKas,  JUHaMHuecKas,
¢byHkuuoHanpHas ~ Ouoxumusg.  OCHOBHBIE  METOABbl  COBPEMEHHBIX  OMOXMMHYECKHX
UCCIIEIOBaHUM. AMUHOKHUCIIOTBI: CBOMCTBA, OOIIME NPHUHLMUIBI CTPOEHUS, BapUAHTHI
KJaccupuKaluuid, HOMEHKIaTypa, Ouosjormueckue QyHkiuu. IlentuaHas cBSi3b: CTPOEHHE,
CBOMCTBA, MEXaHU3M O00pa3oBaHHA. 3aBUCUMOCTb OHOJIOTMYECKUX U (U3UKO-XUMHUYECKHX
CBOHCTB O€JIKOB OT HUX MEpPBUYHON CTPYKTYypbl. IIpocTpaHCTBEHHOE CTpoeHHe OeNKOB.
Knaccudpukanus u HoMeHknatypa OenkoB. OmuromepHsle Oenku. YeTBepTHuUHas CTPYKTypa
Oenka: ompenesreHue, MNPUHLIUIB (OPMUPOBAHUS, OHUOJIOTMYECKOE 3HAueHUe. 3HaueHHE
JOMEHHOM OpraHu3aluu Ajsl MPOsSBICHHUS OMOIOTHYECKON aKTUBHOCTH.

MopynwsHas eqununa 2. O0mui myTh Katabosm3ma

OO6mmit myTh Katabonu3Ma. CBs3b 00IIET0 MyTH KaTaboim3Ma co CeU(PUISCKUMH My TIMU
oOMeHa pa3IMYHBIX KJIACCOB coenuHeHU. OKUCIHUTENhHOE JeKapOOKCHIMPOBAHUEITHPYBATA.
[Mukn TpuKapOOHOBBIX KHUCJIOT Kak 3aBepliaromuii  stam  katabommsma. Perymsmus
OKHUCIIUTEIBHOTO  JeKapOOKCHIMPOBAHUSANHUpPYBaTa M  [UKIA TPUKAPOOHOBBIX  KHUCIOT.
AHabonudeckas poib o0iero myTu karabonusMma. [lepexinroueHrne Mexay aHaOOIUYECKUMHU U
KaTabOIUYECKIMHU MPOIIECCaMHU.

MopynbsHas equnuia 3. OOMEH yTiIeBOIOB U JIMITHJIOB
VYrneBoabl: omnpejaeneHue, KiaccupuUKalus, HOMEHKIaTypa, obOmue cBoiictBa. ['nmukonus.
[TocnenoBarenbHOCTh pPEAKIMM, UX MEXaHM3MbI, PACHPOCTPAHEHHOCTb B KHUBOM MpHpOJE,



OnoJorMUecKoe 3HaYeHHE, peryysmnus. [ mokoreoreHes. OCOOEHHOCTH TPOTEKaHUs a3POOHOTO U
aHa’pOOHOTO TIMKOJIM3a B PA3IUYHBIX TPYNIaX OPraHU3MOB ((KUBOTHBIC, PACTCHUS, OaKTEpHH).
[TenTo3odocdarueiii myTh oOMeHa yriaeBomoB. JIMMUIbL: oOmpenencHue, KiIacCU(PUKAIINS,
npuMepbl. OKUCICHHE J>KUPHBIX KHCIOT B OPraHM3Max pa3HBIX TAKCOHOMHYECKHX TPYIIIL:
MOCIIEAOBATEIHPHOCT  PEAKIMI, MEXaHW3MBbI, OHOJOTHMYECKOe 3HAYCHHE, PeryJsIus,
SHEPIreTUYECKUN BBIXO, CBs3b ¢ cUHTe30M AT®. CHHTE3 KUPHBIX KUCIOT ¥ TPUIIIUIEPUIIOB B
OpraHu3Max pa3HbIX TAKCOHOMHYECKHX TPYIII.

AHHOTALIMSI PABOUYEI IPOTPAMMBI MOAYJISI JMCUMIIIAHBI «<BUOJOT USI
KJETKM (LIATOJIOT Usl, TUCTOJIOTUSl, BHO®U3UKA, BUOXUMMSI,
MOJIEKYJISIPHASI BUOJIOTHUST) MOY.JIb MOJIEKYJISIPHASI BUOJIOT UST»

Coneprxanue MOYJISI TACIUTLTAHBI

MonynbHas emuauua 1. CrtpoeHue M (QYHKUMM TeHOMa. MONEKyJsipHble MEXaHU3MbI
COXpaHEHHUs, BOCIIPOU3BECHUS U pealn3allii [eHETHIECKON NH(POpMAIIHH.

IIpenmer u  3amaud MOJIEKYJIIDHOM ~ OMOJIOTMH, OCHOBHBIE  3Talbl  Pa3BUTHSL.
@yH/IaMEHTAIIBHBIEC OTKPBITHUSA.

CtpykTypa HYKJIEMHOBBIX KHciaoT. CocraB, mnepBuuYHas (KOBaJEHTHAas) U BTOPUYHAs
crtpykrypa JIHK. Hykneo3uasl, HyKJI€OTUIBI: UX CTPOCHHE U KOHpOpMaIusa. 3aKOHOMEPHOCTH
nykieotuanoro cocraBa JJHK (mpasuna Yapradda) [Tomumopduszm AHK (bopmer B, A, C, Z).
buonornueckoe 3nauenue pasabix Qopm JHK. Tpermunas crpykrypa JAHK. CgoiicTBa
KOJbLEBbIX  KOoBajleHTHO 3amMkHyThbix JIHK. SBnenue cynepcnupanuzaunu  JIHK.
Tonownsomepaser [ u Il Tuma mpo- ¥ dYKapHOT, CBOWCTBA, (PYHKIMH W MEXaHU3M JICHCTBHS.
[lepBuunas, Bropuynasi, TpetuyHas ctpyktypa PHK. Buaet PHK, ux ¢ynkimm.

CTpyKkTypHO-(YHKINOHATIBHAS OPTaHU3AIUS TPO- U 3YKAPUOTUYECKIX TeHOMOB. Perumkanus
JHK. bakrepuansubiii reHom. Komnaxtuzamms JHK OGakrepuit. Cynepcnupann3oBaHHbIE
ey Hykieouaa. JIHK-cBs3biBaroiue Oeiaku nerens, CTpykTypa U GyHKUuMU. Ponb 1oMeHHON
opraHu3anyy B (QyHKIIMOHUPOBAHUU OaKTepHaJIbHOro reHoMa. ['eHom sykapuoT. CTpyKTypHBIE
anemMeHTsl TeHoMa: caresmmtHas JIHK, ymepeHHO moBTOpsrOmMecs W YHUKAJIbHBIC
MIOCJIEA0BATENBHOCTH. DYHKIMM CTPYKTYPHBIX IEMEHTOB reHoMa. OCHOBHBIE CBOMCTBA T'€HOMA
9YKapUOT: U30BITOYHOCTh, KOMIAKTHOCTh. OTIMYUS T€HOMa 3yKapHOT OT I'€HOMa IpPOKapHOT.
Crpykrypa xpomatuHa. OCHOBHbIE KOMIIOHEHTBI XpOMaTHHA - CTPYKTypa U (GyHKIMU. YPOBHHU
komnaktuzauu JJHK xpomaruna.

Perumukanus JIHK y mpokapuot. Opumkun permukaimu E. coli, cTpykTypa U (yHKIMH.
@depMeHTaTUBHBIA ammapar M BcroMorarenbHble Oenku perukanuu. JHK-nomumepass
npokapuot (I, IL, III), ctpykTypa, yHKIIMHN, MOTUMepa3Has U 3K30HYKJI€a3Hble aKTUBHOCTH 3TUX
(bepmeHTOB. PeruinkaTuBHasi BUJIKa, €€ OpraHu3anus U GQyHKIMOHU-POBAHHUE.

Oco6ennoctu permmkanun JIHKy sykapuort. Penapanus JJHK. TTonupennukoHHbINH XapakTep
perumukamuu. JJHK-nmomumepassr aykapuor (a, B, v, 9, €,), ux dyaknun. Komrmuiekc y3HaBaHus
TOYKM Hayana peruukanuu (originrecognitioncomplex umu ORC). Muunmanus peruimkanuu.
benku, yuactByromme B  permmkammu:  RPA, remmkaza A, RFC, PCNA.
TenomepbdyKapuOTHUECKUX XpOMOCOM. Termomepasa — OCOOEHHOCTH CTPYKTYPBl M MEXaHU3M
NEUCTBHUS.

Buner noBpexaenunit [IHK u QaxTopsl ux BbI3bIBaroliue. ECTeCTBEHHBIN, XUMHUECKUNA U
paguanmoHHblid MmyTarenes. [Ipuunnsr ommbok npu cunatese JJHK. Penaparnus JIHK u ee Bums:
IpsiMasi U SKCIIM3UOHHAs penapanysi, penapanus HeClapeHHbIX HyKJIeoTH10B, SOS-penapanusi.

Tpaunckpunuus. Ilpoueccunr PHK. OOmas xapakrepucTuka mpolecca TpaHCKPUIILUU.
OcCHOBHBIE 3Talbl TPAHCKPUIIMM (MHULMALMS, 3JOHTalus UM TepMUHauus). TpaHckpunuus y
npokapuot. OrmnepoHbl Oaktepuil. MexaHuzMbl HX penpecuun u jAepenpecuu. CrpoeHue
nmpoMoTopa mpokapuot (Ha npumepe E. coli): mocnenoBarensnoctu —10 (IIpubGHOB-60KC) M —35.



Crpoenune PHK-nomumepassl aybaktepuii. CTpyKTypa TEpPMUHATOPOB TPAHCKPHUIIINH, (PaKTOPHI
TepMUHALIUU, P-3aBUCUMAsi U p-He3aBUCUMasi TepMuHanus. Tpanckpunuus y sykapuot. opmel
sykapuotndeckor PHK-momumepaser (I, II, III). OcobGeHHOCTHM TPOMOTOPOB. DHXAHCEPHI,
caiinencepsl. basanmpHble Tpanckpunimonusie ¢akrtoper TFIIA, THIIB, TFIIF, THIIE.
TepmuHaiuss TpaHCKpuniuu, €€ CBA3b C mnpoueccuHrom 3°-konma PHK-tpanckpunra.
IIpoueccunr nepsuunbix Tpanckpuntos. [Iponeccunr TPHK u pPHK. IIponeccunr npo-mPHK u
co3peBanne MPHK (cruaiicunr, kanupoBanue, nonuaaeHuanpoBanue). CIUIAMCHHT U €T0 BUJIBI.
MexaHHu3MBI CIUIAMCUHTA U €0 BUJIBIL.

Tpaucnsuus. Opranuzanus pubocoM. bonbmas U mManas cyObeqeHUII pUOOCOMBI IIPO- U
sykapuoT. DyHKIMOHATIBHBIC CANTBl PHUOOCOMBI: CalWThl CBs3bIBaHUS amuHOAMI-TPHK,
nentuauia-TPHK n neammmposannoiiTPHK (A-, P-, E-caiiTer). IlonroroBka aMHHOKHCIOT K
TPAHCHSAUMU. AKTUBUpPOBaHHME aMHUHOKHUCIOT. AmuHoauuin-TPHK-cunTeTaszpl, MexaHuszm
cnenuduueckoro y3HaBaHusi cyOctparoB. Craaum TpaHcisuuu. Maunmanusa. Csi3biBaHHe
MPHK ¢ wmanoii cyGuactuneii pubocombl. OOpazoBaHHE HMHHIIMATOPHOTO KOMILJIEKCA Ha
CBS3BIBAIONIEM caiiTe pubocoMbl. MHunmupyronme koaoHsl U uHHIMATOpHBITPHK y mpo- u
sykapuot. Dnonramnus. Pons daktopa nepenoca — T (EF-Tu B 6akrepusix) u cesizannoro GTP
npu noctymienuu amuHoauun-TPHK B A-caiit pubocomsl. ['unponn3z GTP u BeicBOOOXAeHNE
¢dakropa snonranmu T. Pomp 50S cyGuacTumbl puOOCOMBI B pEakIUHM TPaHCIEHTHIAIHH,
MEXaHM3M peaklMH. XapaKTepUCTHKa »dTama TPaHCIOKAIMH, HEOOXOIUMOCTh (akTopa
tpancnokaun (EF-G Oakrepuii, eEF-2 sykapuot). Tepmunanus. TepMUHHpYIOIIHE KOJOHBI U
¢dakropsl TepmuHanuu (punusuHr-gaxtopel) RF1/2 u RF3 y npokapuor u eRF1 u eRF3 y
syKapuoT. MexaHu3mbl OCBOOOXIeHUs1 mnonwunentuaa, BoiTecHeHus TPHK w3 pubGocomsl u
otnenenue pudocombl or MPHK. [luccornmanus pubocomsl. Perynauust TpaHciasuuu y npo- u
JYKapHUOT, CIIOCOOBI PETYJISIIUH.

OO6patHas Tpanckpunius. Ponb B 00paTHON TpaHCKpUNIUHM U penpoaykuuu Bupyco. PHK-
3apucumas JIHK-monmmepasa (00-paTHasi TpaHCKpUIITa3a): CyObEIMHUYHBIA COCTaB, CTPYKTYPA,
¢byHkiuu. Ortanel oOpaTHON TpaHckpumiuu. [IpumeHeHue oOpaT-HOM TpPaHCKPUIIMHU B
nuarnoctuke PHK-conepxanmx Bupycos.

MoOumnbpHbIe TeHeTUYeCKHue diieMeHThl. OO0Ias XapaKTepUCTHKa TPEeX H3BECTHBIX THUIIOB
MOOWJIBHBIX TE€HETUYECKUX DJIEMEHTOB, CIIOCOOHBIX K CaMOCTOSITEJIbHOMY TIE€PEHOCY:
KOHBIOTaTUBHBIXILIA3MU/I, Oaktepuodaros, ICEs(integrativeconjugativeelements).
Tpancno3unus y 6akrepuii; crpykrypa [S-anemenToB, Tpacno3oHoB (Tn), HHTETPOHOB.

MonekynspHble MEXaHHU3Mbl PETyJSIUU  KJIETOYHOro unukia.  Amnonrto3. Kommiekchl
IUKJIMH3aBUCUMBIXKMHA3, OMpENesIomue pas3-Hele ¢aszpl  nukia. "CBepouHble TOUYKH'
KJIIETOYHOTO MLMKJIa. MeXaHuW3M OCTaHOBKM IIMKJIAa W mepexoda K amonTody. bemok p33.
buonornueckue OTBETHI KJIETKH C y4acTHeM pS53: OCTaHOBKH KJIETOYHOTO IMKJIAa B MEPHOIAX
Gl, G2, penapanus, perUIMKaTUBHOE CTapeHHUE, aroNTo3. B3aUMOJCUCTBHE C MeMOpaHOi
MUTOXOHIpHH. Anonto3. "Anonro3 uzHyTtpu". "AnonTo3 no komanzae". Mopdgonorus anonrosa
1 Hekpo3a. Pakropsl anonTo3a. Kacnassl. DHAOHYKI€a3bl. MUTOXOHIpUATIbHBIE (DaKTOPHI.

Brinenenne mnasmumnoit JIHK nHa GeneJETPlasmidMiniprepKit (Fermentas): paz0op
METOAMKHU, MOJArOTOBKA MUTATEIBHOM CpeJbl, TIOCEB ITaMMa M KyJIbTUBUPOBAHHUE, MOATOTOBKA
PEaKTUBOB, JM3UC OaKTepu-aJbHOM MAacChl, IOJyYeHHE OCBETJIICHHOTO JH3aTa, copoOuus
mna3muaHod JIHK Ha xononke, mpombiBKa, amtonud. lIpurotoBieHne arapo3HOro reds,
MpoBeJIeHUE eKTpodopesa, BU3yanuzauus pe3yibTaTa.

MonynbHas equauia 2. MonekyasipHO-010IornuecKrue MeToIbl B COBPEMEHHON MeIUIIHE.

MosexysipHO-010I0rnYecKre METObI aHanus3a reHOMA. Onextpodopes B
MONIMAKPWJIIAMUJIHOM W arapo3HoMm  remsx.  [lymec-amextpodopes.  ['mbpummzamms.
Pectpukumonnslii ananu3 u ¢pusndeckoe kaptuposanue. Ceksenuponanue JJHK. Cunres THK.
Metoasl u3yuenus noaumopdusma nocienosarensHocreit JIHK: RAPD, SSCP u np. [lonsitue o
(bYHKIMOHATLHONT€HOMUKE.



I'enotunupoBanue.  [lonmumMopdHBle  Mapkepbl,  OCHOBaHHbIE  Ha  TECTUPOBaHHUHU
oMHOHYKICOTUIHBIX 3aMeH (SNPs). Meroabl aerekumu SNP. Metonsl reHowaeHTU(DUKAINN
JUYHOCTH B CyAeOHO-MEIMIMHCKOM  mpakTuke. [umepBapuabenbHble  MMHU- |
MukpocaremuiutHbie noBTopbl (VNTR, STR) kak ocHOBa JIOKyCHOH CHUCTEMBI C BBICOKHUM
MHIVBUAYAIU3UPYIOIUM NOTeHIMAIoM. Cxema aHanu3a MpHU 3KCIEPTU3€ CIIOPHOTO OTLIOBCTBA.
NupuBunyanusupyromas CHCTEMbl Ha OCHOBE aHanmm3a MuTOXoHApuansHoM  JIHK.
MouekynsIpHOETEHOTUIIMPOBAHUE B TPAHCIUIAHTOJIOTHH. MMMyHOOrnueckas M reHeTH4YecKas
coBmectuMocTb. HLA-Tunuposanue.

OCHOBHBIE METO/Ibl MOJIEKYJIAPHOM KIMHUYECKOH IuarHo-ctuku. OOacTv NpUMEHEHMs.
Teopernueckne M NpPaKTUYECKUE OCHOBBI mMojumepazHoil nenHoil peakuuu (IILP). Ycnosus
npoBenenus [I[P: mapamerpsl peakuuu, JeTeKuMs pe3yabTaToB. Moaupukanuum MeToja.
I'enonmarnoctuka WHQPEKIUMOHHBIX OonezHeil. [IpoOGomoaroToBka u BBIAETICHHE HYKIEHHOBBIX
KHUCJIOT W3 KIMHUYECKOTO MaTepuaja, OOBbEKTOB BHEIIHEH Cpeibpl M MHIUEBBIX HPOAYKTOB,
MOJIO3PUTENILHBIX Ha OaKTEpUANbHYIO WM BUPYCHYIO 0OCeMEHEHHOCTh. OpraHm3anus paboThI
merogom IIIIP mpu wuccnenoBaHuum — MaTtepuana, HMHQUIMPOBAHHOIO  MATOI€HHBIMU
OMOJIOTHYECKUMH areHTaMu.

ITocranoBka IILIP: pa36op MeTOIMKH, 3HAKOMCTBO C YIpPAaBICHHEM aMILIH(PHKATOPOM,
poOONOATr0TOBKA, HA0OP PEaKIIMOHHON CMECH, AMEeKTpodope3 MPOAYKTOB aMILTH(HUKAIINN, YIET
pe3yJIbTaTOB.

OcHOBBI TreHeTHuYecKOM HHXkeHepuu. [IpeAnochlikM BO3HUKHOBEHHMS W 3Talbl pPa3BUTHS
TFEHETUYECKOM MH)KeHepuu. (CxemMa »JKCIepUMEHTa 110 TMOJIYYEHUI0 U KJIOHUPOBAHUIO
pexomOuHaHTHBIX Mosekyn JIHK. TlonsTHe o0 BEKTOPHBIX cHUCTeMax. THUIBI BEKTOPOB.
Hcnonb3yemble pepMeHTHI (PECTPUKTA3bI U Ap.). MeTobpl 0TOOpa M aHAIN3a PEKOMOMHAHTHBIX
KJIOHOB. [ IpMeHeHne TpaHCTeHHBIX TEXHOJIOTUH.

[Tpunuunsl crpoeHust OenkoB. IlepBuuHas, BTOpUYHAs, TPETUYHAs M YETBEPTUUHAA
CTPYKTYyphI Oenka. KOHTpaHCISIHMOHHBIA U TOCTTPAHCIAIUOHHBIA(OITUHT OekoB. DepMEHTHI
¢donnunra. Hlaneponsr. [Ilaneporunsl. [IpuoHbI.

OCHOBBI KJIETOUHON WH)XEHEPUH W TUOPUIOMHOM TEXHOJIOTMU. TEXHOJOrHsS IMOJIy4eHUS U
KyJIbTUBUPOBAHMUS  KJIETOYHBIX JIMHUH. MeTroapl THOpUAM3ALMU KIETOK U CIUSHUA
poToriacToB. [IpUHIKIIBI CeNEeKIMN U MOTy4eHHe TUOPHUIHBIX KYJIbTYp B KauecTBE LIE€JEBBIX
OMOTEXHOJIOTMYECKHX NPOAYKTOB.I MOpHUIOMHAsE TEXHONOIHs MOJYYEHHS MOHOKOHAJIBHBIX
AHTUTEI.

[Tonatue o OuonndopmaTuke. Dtanbl pa3BuTus. [IpuMeHeHNEe KOMIBIOTEPHBIX TEXHOJIOTHM
JUIs aHallM3a HYKJIEOTHJIHBIX M aMHHOKUCIOTHBIX TMocienoBarenbHocTed. OCHOBHBIE 0a3bl
nanHbIx: apxuBHble (GeneBank& EMBL, PDB u np.), kypupyemsie (Swiss-Prot, KEGG u np.),
npousBojHble (SCOP, GO u np.) u unrerpuposanusie (NCBI Entrez).

AHHOTAIIUS PABOYEHN MPOT'PAMMBI JIUCHUTIJIMHBI «3KOJIOTUS U
PAIIMOHAJIBHOE IMPUPOJOITIOJIB30OBAHHUE)

COI[Cp)KaHI/Ie JUCIHHITIIMHBI

Mopyns 1. Dkonoruyeckrue OCHOBBI IPUPOI0N0JIb30BaHus. [IprupogHO-TeXHOTEHHOE
BO3/EHCTBUE HA TPUPOIY

MopynbpHas eqununa 1. DKoI0ru4eckue OCHOBBI MPUPOIONOIb30BaHUS

1.1. Dxonoruss u palMoHaIBLHOE MpUpoAoINoiab30BaHue. [lpenMer, 3amaum U METOIBI
uccaeoBaHus B dKojoruu. llpuponmononb3oBaHue: MNpeAaMeT, 3aaaud U Meroasl. Kparkas
UCTOpUSL pa3BUTUSA DSKoJOruU. PecypcomorpebieHne W NpUPOJIONOIb30BaHHUE B pa3HbIE
HMCTOPUYECKUE ITOXHU.

Hcropust oxpaHbl IPUPOIBI U PAITMOHATBHOTO MPUPOIOTIOTH30BAHUS

1.2. ITpupoaHas cpena, IpUpOIHbIE YCIOBUS U IPUPOIHBIE PECYPCHI

CymrHOCTh ¥ OCHOBHBIE BUIBI IPUPOIONIONB30BaHus. [IprupoaHbIie pecypesl u



ux BUuAbl. [IpuHIMIIBI pallMOHATIBHOTO IPUPOAOIIOIB30BAHNUS.

MonynbHas equauna 2. [Ipupoao-TeXHOreHHOE BO3/IEHCTBUE HA IPUPOAY .

2.1. 3arps3HeHne NpUPOAHON cpenbl. HaydHO-TEXHHUYECKUH MPOTrpecc M ero BO3/ICHCTBHE HA
npupoay. @opMupoBaHue IPUPOIHO-TEXHOTEHHBIX CUCTEM.

2.2. MOHUTOPUHT, OLIEHKA KayecTBa MIPUPOIHOI cpefbl, HopMupoBaHue. [lokazarenu oneHKu
IIPUPOIHOTO U MPUPOAHO-TEXHOTEHHOT'O BO3/IEUCTBUS HA IPUPOLY.

Monyns 2. Oxpana npupozsl 1 OKpykaroteil cpensl. buochepa u uenosex.

MonaynbHasg enuauna 3. OxpaHa Ipupoibl U OKPYKAIOIIECH Cpeibl.

3.1. IIpuHIMIBI ¥ METO/BI OXPAHBI OKPY>KAOILEH CPE/Ibl B IIPOLIECCE B MPOLIECCE €€
HCIOJIb30BaHUS.

OcobooxpaHsieMble TPUPOIHBIE TEPPUTOPUHU U UX POJIb B COXPAHEHUH IKOJIOTHYECKOTO
paBHoBecusi. Cets OOIIO Ha Tepputopuu Boarorpaackoii o6iactu.

3.2. OpraHu3anoOHHbIE U MPABOBBIE OCHOBBI OXPAHbI OKPYKAIOLIEH CpPeIbl U PAllHOHAIBHOTO
IIPUPOJI0A0JIb30BaHUA. POJIb TEXHUYECKOTO IIPOrpecca B 3aLIUTe OKPYKAIOLIEH Cpebl.
DKOJIOTrMYECKHI MacnopT NPUPOI0NOIb30BATENS.

MonynbHas eaununa 4. buocdepa u yenosex.

4.1. Dxonorus atmocdepsl. Miconp3oBanue u oxpaHa pecypcoB arMmocdepsl. crounuku u
cocTaB arMoc(epHoro Bo3ayxa. Ouenka kadectBa. OxpaHa aTMOC(HEpHOro BO3yxa

4.2. Dxonorus ruapocdepsl. Mcrnonp3oBanue u oxpaHa pecypco rugpochepsl. OneHka
KayecTBa MOBEPXHOCTHBIX BOA. M cTeneHn aHTpOIOreHHOro 3arpsi3HeHHs..

OxpaHa ¥ 0YHCTKa BOJOEMOB. 30HBI CAHUTAPHOH OXPAaHBI.

4.3. Dxonorus noussl. Mcnonb30Banue n oxpaHa 3eMeIbHBIX PECYPCOB. DKOIOTHUYECKHE
poOJIEMBI HCIIOJIb30BAaHMSI 3eMEIbHBIX pecypcoB. IIpobiema yTuinnsanum 0TX010B.

4.4. Dxonoruyeckue mpodaeMbl UCIIOJIb30BaHMsI PACTUTENBHBIX pecypcoB. OxpaHa
pacTuTenbHBIX pecypcoB. Cpenoodpa3yroias u peKpearoHHas pob Jieca. OleHKa COCTOSHUS
JIecoB 110 JiecHoMy (oHty Bonrorpanckoit o6nacti.

4.5. Pecypchbl ®KUBOTHOTO MHUPA, OX UCIIOJIH30BAHUE U OXPaHa.

4.5.1.XapaKkTepuCcTHKa COBPEMEHHOT'O COCTOSIHUS dKMBOTHOTO MUpa. 3HAU€HHE KUBOTHBIX B
KHU3HU YeJI0BeKa. DKOJIOTHYECKHE TPOOJIEMBI: COKpaIllEeHNE YHCIEHHOCTH, HCU€3HOBEHUE BUJIOB,
COKpallleHHEe apeaoB CyLIeCTBOBaHUA. MeponpusTHs 110 OXpaHe KUBOTHOI'O MHpa.

4.6.Kpyrublii cTon « DKoJorusi, 310poBbe U MPUPOOIoNb3oBaHue B Boirorpaackoi
o0macTuy.

4.7. DKoJ0THYECKHEe MPOOIEMBI COBPEMEHHBIX KPYITHBIX TOPOJIOB; BIMSHUE HA 37J0POBBE;
MYTH PELIeHUs SKOJIOIMYECKUX MPOOIIEeM.

[Tonstue 06 ypOanuzanuu, arinoMepanuu, Meranonucax. ['pagoodpasyromiue GpakTopsl 1
CTPYKTYPbI COBPEMEHHOI'O TOpoJia. DKOJOTHUECKUE MPOOJIEMbl KPYITHBIX TOPOIOB.

AHHOTAIIUSA PABOYEHN NPOT'PAMMBI JIJUCHUILJIUHBI « BUOJIOT U
YEJIOBEKA (AHATOMUA, ®U3HUOJIOI'USA, OCHOBBI AHTPOITIOJIOI'NMH,
IKOJIOI'MYECKHUE ®AKTOPBI 1 3]IOPOBBE YEJIOBEKA)»
Copepxanne TUCIUILINHEI
Monyns 1. HepBHo-MblIeuHast GU3NOIOTHS
Monyns 2. )Kugkne cpenpl opranuzMa

Monyins 3. KpoBooOpamienue. [pixanue

Monyns 4. O6men Beriects. [Iumesapenne. Tepmoperymsuus



Monyns 5. LlenTpanbHas HepBHasE CUCTEMA U BbICIIIAsi HEPBHAS I€SITEIbHOCTD

Monaynb 6. IHTerpatuBHas A€STEILHOCTh OpraHu3mMa

AHHOTAIIYSA PABOYEN ITPOTPAMMBI JIJUCHUTIJIMHBI «OCHOBBI
BUO2TUKN»

Coneprxanue TUCIUILIAHBI

Monyib 1. @unocodckue OCHOBaHMS STUKH U OMOITHKH.

3apoXxAeHUE ITUKH KaK HAYKH O MOpaId U HPaBCTBEHHOCTH. OCHOBHBIC 3TAIlbl CTAHOBJICHUS
ATUKHU Kak Hayku. VicTopus popMUpOBaHUs STUYECKUX OTHOMIEHUH B MenuiinHe. COBpeMEHHBIE
ATUYECKHUE TEOPHH: YTHIMTAPUCTCKAS ATHKA M JIEOHTOJIOTMYECKas ATHKa. [IpoucxokmeHus
Mopaiid. Teopun npoucxosxeHus Mopaiu. OyHkiuu Mopaiu. CTpyKTypa MOpajid MOpaJIbHbIE
nerictBuda. JlmanekTuka uened W CpeACTB B ATUKE. MopaibHble OTHOIIEHUsA. MopanbHoe
co3Hanue. OCHOBHBIC KAaTETOPUU MOpAJIU: J0OpPO U 3710, MOPAJIbHBIE HOPMBI U MOpPAJIbHbBIC
uJeanbl, MOpaJIbHbIE TMPUHIUIBI, 1oar. COOTHOIIEHWEe HOPM M OLICHOK. MopaslbHBI BBIOOD.
CBoOojla ¥ OTBETCTBEHHOCTh B JTHKE. CHpaBeIMBOCTh KaK PETYJSITHBHBIA MPUHITHIT
MEKITNYHOCTHEIX OTHOIIEHHIA.

Mopyns 2. buo3tuka — Hayka 0 HpaBCTBEHHOM OTHOLLIEHUU K JKU3HHU.

OcoOEHHOCTH pa3BUTHSI COBPEMEHHOTO HAYYHOTO 3HAHMS M CTAHOBIICHHE IPEAMETHOU
obnactu OuodTuku. TexHOreHHass KynbTypa M mpobiemMa 3alluTbl XKU3HU U JIOCTOMHCTBA
yenoBeka. HaydyHO-TEXHMYECKHME M COLMO-KYJIbTYPHBIE MPEANOCBUIKM  BO3HUKHOBEHHUS
ouostuku. Ilonsatue «OmodTukm» B KoHuenuuu B.P. IloTrrepa m ero sBomronus B mociemHen
gerBeptd XX B. U Hawane XXI B.. @unocodust OraroroBeHus: nepes xu3Hpio. CTaHOBIICHHE
OMOATUYECKONH MapagurMbl BbDKMBaHUA. bHOATHKA — Yy4YyeHHME O COXpPAaHEHMHM >KU3HU U
oOecrieueHnH TapaHTHil cOepexeHus 370poBbs Jitojei. OCHOBHBIE OCOOCHHOCTH OMOATHKU Kak
MEXIUCHUTUITMHAPHON 00MacTH 3HaHUS. bHO3THMKA Kak COLMaiIbHBIA WHCTUTYT. buostmdeckas
HHPpacTpyKTypa. DTHYECKHE KOMHTETHI: HCTOPHS CO3JaHUS U OCHOBHBIC HaIpaBJICHUS
JEATEIIbHOCTH.

KusHb Kak 1eHHOCTh B OMOATHKE. [[eHHOCTh XKM3HU B pa3iudyHbIe UCTOPUUECKHE ITIOXU U B
pa3IMYHBIX KyIbTypax. Bkiaa Ononornyeckux HayK B pelieHue MpoOsieM OTHOIICHUS YellOBeKa
K JKUBOMY. AHTPOTOILEHTPU3M, OHOLCHTPU3M M OHKOIEHTPU3M KaK HCTOPHUYECKUE THITBI
MHUPOBO33PEHHUS. IKOJOTHYECKast STUKA U €€ CBSI3b C OMOITUKOM.

OcHOBHBIE TIpaBWJia U TPHUHIMUNB OMOITUKH. [Ipu3HaHME HEMPUKOCHOBEHHOCTH YaCTHOU
JKA3HU KaK OCHOBA YBAJKCHHS UYEJIOBEUECKOTO JIOCTOMHCTBA IMALIMEHTOB U YYaCTHUKOB MEIUKO-
OMOJIOTUUECKHUX HUCIIBITAHUH.

OcHoBoronararmIme J0KyMeHTHI B 001acTi 6M0dTHKH. BeeoOras aexnaparust o OM03THKE U
npasax yenoBexka FOHECKO. Ilpunnunet 6uostuku FOHECKO.

Crenunuka MOpalbHO-HPABCTBEHHBIX MPOOJIeM B MEAMIIMHCKOW TreHeThke. MopaibHble
npoOyieMbl  peaju3aluyd  MEXAYHapOJAHOrO IpOeKTa 'TeHOM 4YesloBeka'. [IpoGnema
KOH(MUISHIIMATEHOCTY H  JTOOPOBOIBHOTO HMH(POPMUPOBAHHOTO COTJIACHs TAlMEHTOB B
COBPEMEHHOM MEIUIIMHCKOM TeHeTuke. [IpobiemMa KIOHUpOBaHUS YEIOBEKa.

MenuiuHcKue BMEIIATENBCTBA B PENPOAYKLHIO YEJIOBEKA: UCTOPUYECKHM, COLIMAIbHBIM,
MOpajJbHBIA, NPABOBOM M PpEIUTHO3HBIM KOHTeKcT. KoHcepBaTuBHBIN, JHMOEpaTbHBIA U
yMEpEHHBI TOIXO0Asl K TpobimemMe abopra. buosTHUeckne acmeKThl BCIOMOTaTENbHBIX
PENPOIYKTUBHBIX TEXHOJOTHHU: SKCTPAKOPIOPAIBHOIO OIUIOAOTBOPEHUS W CyppOTraTHOro
MAaTEpUHCTBA.

buostrnueckne acrekThl METMKO-OMOIOTHIECKUX UCCIICOBAaHUN. XEINbCUHKCKAs JACKIapaIius
BMa. J[oOpoBoIbHOE MHPOPMUPOBAHHOE COTTIACHE KaK 0a30BBIN MPUHIIMIT OPTaHU3AINUN MEIUKO-



OMOJIOTMYECKUX MCCIEIOBAHUIN C y4acTHEM uesloBeKa. bruosTHueckue acnekThl SKCIIEPUMEHTOB
Ha )KMBOTHBIX.
AHHOTAIIUSA PABOYEHN ITIPOI'PAMMBI JIUCIIUILIMHBI «BE3OINACHOCTD
KU3HEJEATEJIBHOCTHN»

CopepxaHuie TUCIUTLIAHBI
Monayns 1. Opranu3anus 3aiuThl HACEJIICHUS B YCIOBHAX YpE3BbIYaHBIX CUTYallUN

Monayns 2. Opranu3aiys ¥ OKa3aHue MepBOM MEAUIIMHCKON IMTOMOIIY B YCIIOBUSX
Ype3BbIYAHBIX CUTYaLINI

AHHOTAINSI PABOYE IPOTPAMMBI MOYJIS TUCHUILTAHBI «BOJIBIION
MPAKTUKYM (JOMOJHUTEJBHBIE PA3JEJBI HIUTOJIOTMH, BHO®U3UKH,
BUOXUMUU, MOJIEKYJISIPHOM BUOJIOTMM) MOYJIb JONMOJHUTEJIBHBIE

PA3JIEJBI LUTOJIOTUU»

Coneprxanue MOYJIS TACUUTUTAHBI

MonynbHasg equauna 1. H{uronornueckas TexHuka

Hasnauenue, copepxanue, MECTO LIMTOJIOTUM B CUCTEME MOJATrOTOBKU Ouoiora. BosHUKHOBeHUE
U pa3BUTHE IIUTOJIOTUHU KaK CAMOCTOSATEIbHON Hayku. COBPEMEHHBIN 3Tal B pa3BUTUU IIUTOJIOTHH.

Meronpl HM3rOTOBJIEHMs IIpEnaparoB Jjisl CBETOBOM MHUKpOcKonmMu. CyIIHOCTE M METO.IbI
¢ukcarmu MUKpOOOBEKTOB. CrocoOBl YIIOTHEHUS (3aJMBKM). MUKpPOTOMHSI C HMCIOIBb30BaHHEM
CaJIa304HBIX, POTALMOHHBIX MUKPOTOMOB. Metos 3amopakuBaHus. CyIIHOCTb U METOABI OKpAacKu
MUKpOIIPENIApaTOB U X 3aKJIIOUEHUS B Oallb3aM, CMOJIbL, KEJIATHH.

Buzbel MUKponpenaparosB - cpe3bl, Ma3KH, OTIIEYATKH, IUICHKH.

TexHMKa MHKpPOCKOMMPOBAaHHMS B CBETOBBIX MHUKpOCKonax. OCOOEHHOCTM MHUKPOCKOIHHM B
yAbTPaHONETOBBIX JTydaX, JIOMUHECHEHTHAs MHUKPOCKOIUS, (Pa30BOKOHTPACTHAsE MUKPOCKOINS,
UHTEp(EPEHIINOHHAS MUKPOCKOIHS, Ja3epHast KOH(OKaTbHass MUKPOCKOITHSI.

DNeKTpOHHAsi MHUKPOCKONMs (TPaHCMHCCHOHHAs W CKaHMPYIOIas), METOJbl HM3TOTOBJIECHMS
MHUKPOOOBEKTOB JIJIsI AJIEKTPOHHOW MUKPOCKOITHH.

[ToHsiTHE O crenManbHBIX METOAAX M3Y4YEHHsS MHMKPOOOBEKTOB - TMCTOXUMHS (B TOM 4HUCIE
QNIEKTPOHHAsI  TUCTOXUMMS), paauoaBTorpadus, HWMMYHOTUCTOXUMMS,  (HPAKLIMOHUPOBAHUE
KJIETOYHOT'O COAEPKHUMOTI0 C ITOMOIIBIO YIIBTPaleHTPU(PYTHpOBaHUsL. MeTO bl HCCIIEIOBAHUS KUBBIX
KJIETOK - KYyJbTypbl TKaHeld BHe- W BHYTPU OpraHuM3Ma, KJIOHHpPOBaHUE, OOpa3oBaHUE
reTepoKaproHOB U TMOPHU/IOB KIIETOK, IPUKU3HEHHAs! OKpacKa.

KonuuecTBeHHbIE METO/BI UCCIEIOBAHUS: [UTO()OTOMETPHUS, IEKTPOHHAST MUKPOPOTOMETPHS,

CIIEKTPOITyOpOMETPHUSL, AEHCUTOMETPUSL.

MonynbHas eauHuna 2. ['ucronoruyeckas TEXHUKa MPUTOTOBICHUS MPENapaToB
OcHOBHBIE 3Tallbl IPUTOTOBJIEHUS TUCTOJIOTUYECKUX MTPENapaToB:
. B3ATHE MaTepuana;

. (buxcarnus;

. IPOMBIBKA B BOJIE;

. 00€3BOKMBaHUE U YIIJIOTHEHUE;
. 3aJIMBKa;

6. IPUTOTOBIICHUE CPE3OB;

7 .OKpaIlUBAaHUE;

8. 3aKJIIOYEHHUE CPE3OB.

Kparkas xapakTepucTHKa 3TaroB:
1. Ba3situe marepuana.

DA W -



JIJ1 TUTOIOTUYECKOTO U TUCTOJIOTMYECKOT0 UCCIIEOBAHUS OEpyT KyCOUKH OPTaHOB U
TKaHEH BennuuHON He Oonee 1 cm®. MaTepuai xenaTeabHO MOoTy4aTh KaK MOXKHO
paHbllIe MOocie CMEPTH JItoiel (MEeTo HccieloBaHus MaTepraia Tpyla 4eloBeKa —
ayroricusi). C IMarHOCTUYECKOH LETbI0 MaTepHa Ui THCTOJIOTHYECKOTO UCCIICAOBAHUS
MOJKET 3a0UpaThecs y MO MPUKUIHEHHO C TIOMOIIBIO CTIeNUaIbHBIX HHCTPYMEHTOB
WA BO BpEMsI OTepalyii. ITOT CIoco0 MoyyuyeHus MaTepralia HOCUT Ha3BaHUE
ouorncuu. DKCIepUMeHTalIbHbIE KUBOTHBIE — OeJIble KPBICHI, opojaa Vista.

2. Gukcanus.

B3sThIii U1 TUCTOIOTMYECKOT0 UCCIIEIOBAHUS MaTepHall Cpasy ke JOJIKEH MOABEPraThCs
¢bukcaryu. Oukcaus — MeTo1 00pabOTKU TKAHH C IIEIIbI0 3aKPETIJICHUS €¢
MPHKU3HEHHON CTPYKTYPBL. ITO TIOCTUTAETCsl ITyTEM BO3/IEUCTBUS Ha TKaHb
CHeIHaIbHBIX PacTBOPOB ((ukcatopor). Hanbomnee cynecTBeHHBIM H3MEHEHUEM,
MIPOUCXOJISIIMM B TKaHSIX MOJ BO3AecTBHEM (puKcaTopa ABISETCS MPOLECC
cBepThIBaHUs (Koaryisiun) 6enkoB. KomumdectBo ¢ukcatopa cieayer 6pats B 20-100
pa3 Oouibllie 00beMa Kycouka (PUKCHUpyeMOTo MaTepHara.

CymiecTByIOT (PUKCATOPHI MPOCTHIC U cioxHBIe. K mpocTeiM oTHOCsTCS 10-20% pactBop
dbopmanuna, 96 ° ciupt, 100 (abcomroTHBIN) cupT, 1-2% pacTBOp OCMUEBON KUCIOTHI U
np. Cnoxubie pukcaropsl: cnupt — Gopmon (criupt 70° — 100 mut. u popmanua 2-5 ML)
xuakocthb Llenkepa (cynema — 5 r, CEpHOKUCIBIN HATPU — 1 T., ABYXPOMOBOKHOJIBIN
Kamit — 2,5 1, muctuuiipoBanHas Boga — 100 mu1., nefsHas yKCycHast KHCIIOTa S ML) U
ap. [lpogomkurenbHOCTh (PUKCALIUK — OT HECKOJIBKUX 4acoB /10 1 cyTok u 6osee B
3aBHCUMOCTH OT CBOMCTB (hUKcaTopa M XapakTepa HCCIIeyeMOoro MaTepuara.

3. [IpombiBKa B BOJIE.

[Tocne ¢ukcamum MaTepran MpOMBIBAIOT (Yallle BCETO B TEYCHHE HECKOJIBKUX YaCOB B
MIPOTOYHOM BOJIE) C TEM, YTOOBI N30aBUTh €0 OT M30BITKA (PUKCATOPA U PA3TUIHBIX
0CaIKOB (PMKCHPYFOIIHNX JKUTKOCTCH.

N3yunth ¢ moMOIIbI0 MUKPOCKOIIA Takue (PUKCUPOBAHHBIE KYCOUYKH OPraHOB HEBO3MOXKHO,
T.K. OHU HE TIP03pavyHbl. YTOOBI KyCOUYEK OpraHa MOKHO OBLIO MUKPOCKOITUPOBATH, €TO
HaJ0 pa3pe3aTh Ha OUY€Hb TOHKHE MJIACTUHKHU — CPE3bl, TOJIIINHA KOTOPBIX U3MEpsIeTCS B
MUKpoMeTpax. Takue cpe3bl MoTydaroT ¢ MOMOMIBIO CIIEIHATBHBIX TPUOOPOB —
MUKpPOTOMOB. Ho 5151 TOTO, 4TOOBI pe3aTh HA MUKPOTOME KYyCOUYEK TKaHH, €€ Ha/l0
MPEIBAPUTEIIHHO YIUIOTHUTE. DTO JOCTUTACTCS IIyTEM TPONUTHIBAHUS 3aCTHIBAIOIIIHMH
KHUJKOCTAMHU — pacruiaBieHHbIM napadunaoM. [lapadun B Boje He pacTBOpsieTcs, U
MTO3TOMY ITPOMBITHIN TIOCTIE (PUKCAITUU KyCOYEeK TKaHU HEOOXOUMO TPEIBAPUTEITHHO
00e3BOJIUTh, W TOJBKO 3aTEM MPOMUTHIBATH.

4. O6e3BOKMBaHHE.

O06e3B0OKMBaHKME TKAHU TTPOU3BOISATCS MOCTENEHHO (UTOOBI HE TPOU30IILIO CMOPIIIUBAHUS)
MyTEM TIPOBENICHUSI €€ uepe3 CIUPTHI Bo3pacTtaromient kperoctu: 50°, 60°, 70°, 80°, 90°,
96°, 100°. B kaxmoM cIHpTE KyCOYKH HAXOASTCS OT HECKOJIBKUX 4acoB 0 1 CyTOK B
3aBHCHMOCTH OT BEJIMYMHBI KYyCOUKA.

5. YmnoTHeHue (3aIuBKa).

[Tpu 3a)IMBKe KyCOYKH TPEIBAPUTEIHHO MPOIUTHIBAIOTCS TEMH KHUJIKOCTIMHU, KOTOPBIC
CITy’KaT PacTBOPHUTENSAMU A NapaduHa (KCHUIIO0T UITU TOTYOI).

3anuBka B napaduH. [Ipu 3anuBke B napaduH KycoukH U3 aOCOJIOTHOTO CIIUPTA
MIEPEHOCSTCS B CMECh a0COOTHOTO CIHPTA C XJIOPO(HOPMOM HIIA KCUTIOJIOM, B3SITBHIX
MTOPOBHY, 3aT€M YHCTHIN KCHIIOJ U, HAKOHEII, B PACIUIABICHHBIN HACBHIIICHHBIA PACTBOP
napaguHa B xJiopopopme, TJie OHM HAXOAATCS B TEpMOCTaTe Mpu Temmneparype 37° mo 1
cyTok u Oonee. [lanpHelmas 3aiuBKa MPOBOAUTCS B TEPMOCTATE TIPH TeMImeparype 54° -
56° B Tpex nopiusax napadpuHa. OkoHYaTeNnpHas 3aIMBKa IPOBOAUTCS B apaduH ¢
n00aBIIeHNEM BOCKa, KOTOPBII HAJHBAIOT B CIIENUAIBHBIE OyMa)kHbIE KOPOOOUKH WITH
CTCKJISTHHBIE YaIlKH, a 3aTeM ITH KOPOOOUKH HIM YaIIKU TIOCTIE MOSBICHUS HA
MMOBEPXHOCTH TTapauHa TIICHKH, MOTPYKAIOT B BOAY.



[Tpoucxonut nosnHoe 3aTBepaeHue napapuHa. Kycouku ¢ okpykaromuM ux napadpuHoM
M3BIIEKAIOT U3 KOPOOOUEK U C MTOMOIIBIO PacIlIaBIeHHOT 0 MapauHa, HAKJICHBAIOT Ha
JIEPEeBSHHBIC KyOUKH, TTOJTy9aroTCs TapaduHOBBIE OJIOKH.

VYIUIOTHEHUS TaK)Ke MOXKHO TOOUTHCS 3aMOpaKMBaHHEM KyCOYKa opraHa (CpoyHast
ouoricus).

6. [IpuroroBieHue cpe3os.

Cpesbl ¢ 0J10KOB M3rOTOBIIAIOTCA HAa MUKpoTrome. Hanbosee pacnpocTpaHeHbl MUKPOTOMBI
CaHHBI U 3aMOPAXUBAIOLIU. B crielanbHbIX yCTPONCTBAX MUKPOTOMA 3AKUMAETCS
napauHOBbIHM OJIOK 1 MUKPOTOMHBINH HOXK. CyIIecTBYyeT MEXaHU3M, IO JHUMAOLIHI
00BEKTOAEPIKATEIb C OJIOKOM Ha 33/1aHHOE KOJIMYECTBO MUKPOMETPOB. ITO MO3BOJISET
IIPU KaXI0M CKOJIbKEHUH HOXa B IUIOCKOCTH MapalleIbHON MOBEPXHOCTH 0JI0Ka
MOJTy4aTh Cpe3bl TOMIIMHON 5-10 MUKpOMETpOB ¢ napauHOBBIX OJIOKOB.

7. OkpallluBaHue.

W3roroBieHHbIE HA MUKPOTOME Ccpe3bl okpamrBatorcs. [lepen okpackoit n3 mapapuHOBBIX
Cpe30B 00s3aTENBHO YAAISIOT apaduH (paCTBOPEHUEM B KCHIIOJIE).

OxpammBanre He0OX0IUMO IPOU3BOIUTH IS TOTO, YTOOBI OTYETIIMBO BBISIBUTH IO/
MHUKPOCKOIIOM TOHKHE CTPYKTYpbl 00beKTa. B HEOKpalleHHbIX cpe3ax O0IbIIMHCTBO
CTPYKTYp OJIMHAKOBO MPEJIOMIISIET CBET, IO3TOMY PacCMOTPETh UX HE YIAETCS.

BrsiBieHue Ha cpe3e TuCTOJIOrMYECKUX CTPYKTYP OCHOBAaHO HAa HEOJMHAKOBOM UX
OTHOIIEHUHU K KpacuTessaiM. OHU CTPYKTYpbI Cpe3a BCTYNAlOT B PEAKLUIO ¢ KUCIbIMU
KpacUTEeISIMA U UIMU OKpAIUBAIOTCS (A0 HIbHbIE, OKCU(UIBHBIE CTPYKTYPBI),
JPyTHUE pearupyroT ¢ OCHOBHBIMU KPAaCUTENIIMU U OKPALLIMBAIOTCS IPEUMYIIIECTBEHHO
umiu (6a3oduiabHbIE CTPYKTYpbl). HEKOTOpbIe CTPYKTYPhI OKpPAIIMBAIOTCS U KUCIBIMU U
OCHOBHBIMM KPaCUTEISIMHU.

ITo mpOUCXOXKIAECHUIO PA3INYAIOT KPACKH €CTECTBEHHBIE, K KOTOPBIM OTHOCSATCS KPACKU
PacCTUTEIBLHOIO U KUBOTHOT'O IIPOUCXOXKIEHUS, U KPaCKU UCKyccTBeHHbIe. Kpackoil
PacTUTENILHOTO IPOMCXOXKACHUS SBIISIETCS FTeMaTOKCUINH, KOTOPBIN 100bIBaeTCS U3
KaMIIELIEBOTrO0 JIepeBa, pacTyliero B AMepuke 1 B ApMEHHUHU.

K kpackam »HUBOTHOTO MPOMCXOXKAECHUS OTHOCUTCS KAPMHH, KOTOPBI JOOBIBaeTCs U3
HACEKOMBIX KOILIEHWJIH, )KUBYIIIUX HAa KAaKTYCOBBIX JIepeBbsIX B Mekcuke, ApMEHUH U
ap. B Hacrosmiee Bpems O0JIBIIMHCTBO KPACOK FTOTOBSIT CUHTETUYECKH (MCKYCCTBEHHBIE
KpackH).

1o oxpammMBaHHIO ONPENEICHHBIX TUCTOJIOTHYECKUX CTPYKTYP PAa3IMyaloT KPacku siiepHbIe
(okpammBaHue gJpa), HUTOIIa3MaTHUYeCKHe (OKpalINBaIOLIUe IUTOIUIA3MY), U
CrelMabHbIe, OKPAIINBAIOIINE U30MPATEIHHO OIIPEIeIEHHbIE CTPYKTYPBI.

SnepHble KpacKu — reMaTOKCUIIMH, KApPMUH, cappaHrH, METUJIEHOBAs! CUHb, a3yp, THOHHUH.

[{uTornna3smMaTuyeckrue Kpacku — 303UH, TUKPOPYKCHH.

Cy1iecTBYIOT cieliialibHble Kpacku U peakTuBbl: cyaH 111 (okpammBaer up B OpaHKEeBBIH
L[BET), OCMHUEBAst KUCIO0Ta (MMIPErHUPYEMBIN €10 KU OKPAIIMBATCS B UEPHBIH LIBET),
pe3opunHpykcuH Belirepra (1a€T TEMHO-CHHIOIO OKPACKY AJIACTUYECKUX BOJIOKOH),
OpcerH (OKpalIuBaeT IACTHUECKUE BOJIOKHA B OyphIii IIBET). MeTHIIEHOBBII CHHUI
OKpAIIMBAeT HEPBHBIE AJIEMEHTHI B CHHUI [BET, a IPU UMIIPETHALIUU CepedpoOM OHU
pUOOPETal0T KOPUUHEBBIN IIBET.

Yarie Bcero ajsi OKpalInBaHUS THCTOJIOTUYECKUX CPE30B MPUMEHSETCS OKpalIiBaHUE
pacTBOpOM reMaTOKCHIIMHA (IIPUTOTOBIIEHHBIM 110 MeToay bemepa) u 1-2% s03uHOM.

8. 3akiroueHue cpesa.

OkpalieHHbIe U TIPOMBITHIE B BOJIE CPe3bl BO M30ekaHue TOMYTHEHHs 00€3BOKHMBAIOT B
cuprax (70°, 96°), mpocBeTNIAIOT B KapOOoI-KCUI0i€e, KCUJIOJE, a 3aTeM Ha IPEeIMETHOE
CTEKJIO, TJI€ HaXOJHUTCS Cpe3, MOMEIAIOT KaIllio 0ajab3aMa U Cpe3 HaKphIBAIOT
MMOKPOBHBIM cTekJIoM. banib3am npeacrapiseT co0oi pacTBOPEHHYIO B KCUIIONE CMOTY
OJTHOT'O U3 BUJIOB COCHBI, pacTymieil B Kanazne (kanajackuii 6aabp3amM), CMOIY MHUXThI
(cubupckuit 6anp3am) WK CIEUATBFHYI0 CHHTETUIECKYIO CPEy.



ITpu uccnenoBanuy OGMONCUH C LIETbIO YTOYHEHUS IMAarH03a B TUCTOJIOTMYECKUX
nabopaTopusx MpUOEraoT K yCKOpeHHOoM 00padoTke marepuana. Kycouku Tkanei u
OpPraHOB IPH 3TOM IIPOXOJAT TE€ XKe ATarbl 00pabOTKH, HO 3a 5-7 aHel. MHorma
MIPOU3BOINTCS TAaK Ha3bIBaeMasi CpoyHast Ouorncus, koraa B reuenue 15-80 muH.
MaTepHual GUKCUPYET, MOIy4aroT CPe3bl, OKPAIIMBAIOT UX U 3aKI0Yal0T. beICcTpyto
¢bukcammro npousBoaar B 10% ¢opmanune, mogorpeBaeMoMm IjIaMeHEM T'OPENKH UIH C
ucnosib3oBanueM CBY-neun. YuioTHeHUs 100MBAIOTCS 3aMOPaXXMBAHUEM (XJIOPITHIIOM,
YTJIIEKUCIOTON UM € TOMOLIBIO 3aMOPAYKUBAIOLLETO MUKPOTOMA).

[IpumepHas cxema OKpacKH MpenapaToB reMaTOKCHIINH — 303MHOM

1. ITapaduHOBBIE MIIM 3aMOPOKEHHBIE CPE3BI TIOBOJAT IO BOJIBI.

2. Oxpacka reMaTOKCUIMHOM — B TEUCHUH 3-5 MUHYT.

3. IlpombIBKa B BOJIE — 2 MHHYTHI.

4. IuddepeHurpoBKa B COUPTE, MOJKUCICHHOM COJIsIHOM Kucnotoi (1% pactBop cossHON
K1CaoThl B 70 % crniupTe), HECKOJIBKO CEKYH/ € OCIEAYIOLUM BOCCTAHOBJIEHUEM
MOJIIIETI0YEHHOM BO/10H (0K0J10 1 MUHYTBI). DTOT 3Tall )KeJIaTeNeH, HO He 00s3aTelIeH.

5. [IpoMbIBKa B IPOTOYHOM BOJE.

6. OnonackuBaHue TUCTUIIMPOBAHHOMN BOJIOM.

7. Okpacka 1 % 303uHOM — 1-2 MUHYTBHI.

8. OnonackuBaHue TUCTUIUIMPOBAHHON BOJOM.

9. O0e3BOXHMBaHUE B CIIUPTE — 2MHH.

10. IlpocBeTnenue B KCHIIOJIE — 2 MUH

11. 3akmouenne cpesa — Karist 0ab3aMa, IIOKPOBHOE CTEKIIO.

AHHOTAIIYS PABOYEH TPOT'PAMMBI MOAYJIS1 JUCIHUATLIIAHBI «BOJIBIIIOM
INPAKTUKYM (AOHOJHUTEJBHBIE PA3JIEJIBI HUTOJIOI'MU, BUOPU3UKH,
BUOXUMMHU, MOJIEKYJIAPHON BUOJIOT M) MOJYJIb JOMOJTHUTEJIBHBIE

PA3JIEJIbI BUIODPU3UKHU, BUOXUMUHU»

COI[Cp)KaHI/Ie MOAYJIA AUCHUILIINHBI

MonynbHas enqununa 1. Benenue B aucuuruinHy. TeopeTnueckue acneKThl J1aGOpaTOPHBIX
pabor.

[IpaBuna TexHUKH OE€30MACHOCTH B OMOXUMHYECKOW jabopaTopuu, MpaBmiia pabOThl C
XUMUYECKUMH peareHTaMu M Ouojornyeckumu ooOpasznamu. OO01mienadopatopHbie METObI.
B3pemmuBanue. U3mepenne oobemoB. JlaboparopHas mocyaa U jgabopaTopHoe 000py/IOBaHUE.
KanubpoBka mepHoil mocyabl. Bumbl U ycTpoiicTBO mo3upyromux ycTpoiicTB. KamuOpoBka
ABTOMATUYECKOU MUIETKH.

MonynbHas equHuna 2. BelpaxkeHue, onpeesieHne U BIYMCIEHUE KOHIIEHTPAlMil BELIECTB B
pactBopax. bydepHas eMKOCTb pacTBOpPOB.

CriocoObl BBIpa)K€HHs KOHIIEHTpalMid pacTBOpoB. llpuroromieHune pacTBOPOB 3aJaHHBIX
KOHIeHTpauui. OnpeneneHre KOHUEHTPAlUi BEeIECTB METOJOM TUTPOMETPHS U (OTOMETPHUHU.
Boruncnenne KOHIEHTpaluii BEECTB 110 CTaHIapTOMY PacTBOPY U rauecKUM METOJIOM.

MonynbHas eauHuna 3. Xumudeckas npupona OenkoB. MeToasl ompeaeneHusi O0EIKOB B
pacTBopax.

KoTpaHcnsiimoHHass ¥ MOCTpaHCIALMOHHAS XUMU4eckass Monaudpukanus OenkoB. l[BeTHbie
peakimuu Ha Oenku (OMypeToBbIi Meroa, meTon bpendopna, merom ¢ OpPOMKpPE30JIOBBIM
3€JIEHBIM).



MonynbHas eaununa 4. MeToabl BBICICHUS, OYUCTKUA M UCCIEAOBAaHHUS cMeceld OelIKOB U
HKCTPAKTOB, OCHOBAaHHbIE HA X (PU3UKO-XMMHUYECKUX CBOWCTBAX.

Lentpudyruposanue. ['omorennzanus. I'enb-¢punprpanuu. MonooOMenHas xpomarorpadusi.
Dnexrpodopes.

MopnynbsHas equHuna 5. BzanmonelicTBue 0enka ¢ JUTaHIoM.
MmMmMmoOmin3anus OeiIKoB.

AHHOTAIIUSA PABOYEH TPOTPAMMBI MOAYJIS JUCIHUATLIAHBI «BOJIBIION
IMPAKTUKYM (JOHOJHHUTEJBHBIE PA3JIEJIBI HUTOJIOI'MU, BUOPU3UKHU,
BUOXUMHMHU, MOJIEKYJIAAPHON BUOJIOT M) MOJYJIb JOMOJTHUATEJIBHBIE

PA3JIEJIbI MOJIEKYJIIPHOM BUOJIOT UA»

CO[[ep)KaHI/IC MOAYJId AUCHUIIIIMHBI

MonynbHast equanna 1. Opranu3zanus 1a00paTopry MOJIEKYIISIPHON OHOIOTHN

OO6opynoBaHue Ui MOJIEKYJISIpHO-OMOJIOTHYEeCKUX HccienoBaHuid. JlabopaTtopHas mocyna
obmiero Ha3HaueHWs W3 crekia. JlabopatopHas mocyna oOmiero HasHadenws w3 (apdopa.
JlaGopaTopHass mocyja CHEIHaJbHOIO Ha3HAYeHHs M3 IJJaCTUKA. YCTOMYMBOCTH MOCYIBI K
arp€CCMBHBIM PpCAKTHBaM B 3aBUCUMOCTH OT MaTrcpuajlia H3TrOTOBJIICHUA. PeakTtnBel B
nabopatopuu  MojekyiaspHo  Ouonoruu. Ilonstue o mnpekypcopax. Bs3BemmBanue.
Lentpudyruposanue. IlepememmBanne. OT60p u no3mpoBaHue xuukocreid. Jlaboparopnas
pabora Nel: «O3HakomieHHe ¢ 00OpYyZOBaHHEM, MOCYAOM M peakTHBAMHU Ui MOJIEKYJSPHO-
Ouosornyeckux wuccienoBanuin». Jlabopatoprnas pabGora Neo2: «OBnameHue mnpueMaMu
oOparieHus: ¢ 000pyI0BaHUEM U NOCYOH, UCIOIb3YEMbIMH I MOJIEKYJIIPHO-OMOIOTHYECKUX
HCCIIE0OBAHUI.

MonynbHast equauIa 2. PacTBOpsI M pacdyeTsl B MOJIEKYJIIPHOU OMOJIOTHH.

CpoiictBa pactBOopoB. CrocoObl BBIpaXEHHS COCTaBa pAacTBOPOB M TEXHUKA MX
npurotoBieHusi. Bomopoausiii nokasarens. bydepnsie pactBopsl. pH-merpus. JlabopaTopHas
pabota Ne3: «IIpuroroBneHne OJHOKOMIIOHEHTHBIX PAacTBOPOB C 33JaHHON KOHLIEHTpaIHen».
Jlabopartopnas padota Ne4: «IIpurorosnenue 0ydepHbIX paCTBOPOB C 3aJaHHON KOHIIEHTpaIeit
u pH-cpenb». JIaboparophast pabota Ne5: «Onpenenenue pH 6ydepHbIX pacTBOPOB ¢ TOMOIIBIO
pH-meTpay.

MonynbHast equanna 3. KyasTypsl MUKpOOPIaHU3MOB B MOJIEKYJISIPHOM OHOJIOTHU.

Ob6e33apaxuBanue, Ae3UH(eKIMs U crepuinzanus. Metoasl obe33apaxkuBaHUs. MeTobl
CTepWiIM3aluu. YTWiIM3alus OTXO0A0B jaboparopuu. TexHuka moceBa. IlutaTenbHble cpenbl.
Kumeynas manodka B MosiekyssipHoi Ouonoruu. JlaboparopHas pabora Ne6: «Crepunuzanus
1ab0paToOpHOM TOCYAbI, PACXOAHBIX MAaTepHalIOB, MHCTPYMEHTOB U pacTBOpoB». JlabopaTtopHas
pabora Ne7: «IloceB mTaMMOB KHIIEYHOW NAJOYKM HA IUIOTHYIO M JKUJAKYIO MUTaTEIbHbIE
cpeab.

MonynbsHas enqununa 4. Beinenenue 6€IKOB M KaYeCTBEHHBIE PEAKIINU HA HUX.

AMUHOKHUCIOTHBIN COCTaB OENKOB. YPOBHU CTPYKTYPHOU OpraHU3aIluu OCTKOBBIX MOJICKYII.
dakTophl, OMPEAEISAIONINEe POCTPAHCTBEHHYIO CTPYKTYypy Oenka. Mojenu cBopaunBaHUs
oenkoB. @aktopel QonauHra. @DyHKIMH OENKOB-IIANIEPOHOB. BhigeneHue OENKOB H3
ounosornueckoro marepuana. Jlaboparopuas padbora Ne§8: «KadecTBeHHbBIE peakiuu Ha OCITKW».
Jlaboparopnas pabota Ne9: «BeineneHre BOAOPACTBOPUMBIX OEIKOB M3 KyJIbTYpbl KHUIIEYHOU
MMAJIOYUKH .



MonaynbHast eauHunia 5. BeigeneHne HYKJIEHHOBBIX KHCIOT M MX 3JEKTPOPOpPETHUECKUN
aHaJIN3.

CtpoeHue 1 CBOICTBA HyKJIEMHOBBIX KUCIOT. OOIIME IPUHLUIIBI BBIAECICHUS HYKJIEMHOBBIX
KHCIIOT U3 Ouosorndyeckoro marepuana. Mcropust oTkpeitus siekrpodopesa. [Ipunmun merona
anekTpoopesa. DnekTpodope3 HyKIEHHOBBIX KHCIOT B arapo3HoMm rene. Ilonstue o mymbce-
anekTpodopese. OOmas xapakTepucTuka Iuiasmua. [lnasmunbl B reHETUYECKON HHMKEHEPUHU.
Breigenenue tmasmumnoit JIHK. JlaGopatopHas pabdora NelO: «Beimenenwe renomuoi JIHK
HEUTpPAJIbHBIM METOJIOM W3 KyJIbTYphl KHIIEYHOW mnamoukm». Jlabopatopnas paborta Nell:
«Bpinenenne mnazmuanon JIHK mienoyHsiM METOIOM U3 KYJIBTYPbI KAIIEYHOU ITAJIOUKUY.

MopnynbHast equauna 6. PeCTpUKIMOHHBIN aHAIN3 HYKJIEMHOBBIX KUCIIOT.

Homenknarypa u kiaccupukanus pecTpukTa3d. MexaHusm JIeHCTBUS PECTPUKTA3. Y CIOBUS
peakmu pectpukuuu. OcTtaHoBKa peakuuu. TpeOoBaHUs K Ka4eCTBY PEarcHTOB M IMPENapaToB.
Xpanenue u pazbapienue pectpukras. JlabopaTropHas padora Nel2: «PecTpuKIIMOHHBIN aHATU3
mwasmuaaon [JHK kumednoil nanoukm.

Monynbraast eauauna 7. AmrumduKanys HYKICHHOBBIX KHCJIOT H ONpPEACNCHHE WX
MIEPBUYHOMN CTPYKTYPBI.

TeopeTnueckne OCHOBBI M MeXaHWU3M nosuMmepasHod nenHoil peaxuuu (IILIP). Craguu
[1I[P-ananu3a. HWutepnperanus pe3ynbratoB [II[P u mnocTtaHOBKa KOHTpOJIEW pEaKLUH.
[IpoGiema KOHTaMHUHAIIMU (3arpsiI3HEHUS) TIPHU MPOBEJACHUU TOJIMMEPA3HON IEMHONW pPEeaKIlvu.
Opranuzanusa padotsl [1L[P-naboparopuu. [IpeumymecrBa u Hemoctatku IILIP. Ilonstue o
reHoMmuke. OnpeneneHrue MOCIEI0BaTENIbHOCTEN HYKJIEHMHOBBIX KHCIOT 1o Makcamy —
I'unGepry. OrmnpeneneHue MOCIEIOBATENLHOCTEH HYKIEHHOBBIX KHUCIOT 10 CoHKEpy.
TexHoyoruyu CEeKBEHMpPOBaHUSI HOBOro MnokoseHus. Jlaboparopnas padora Nel3: «IIpoBenenue
MoJuMepa3Hol I1enHol peakuuu ¢ ucnosnbzoBanueM JHK mmasmuaer pUC19  kumedyHoit
MaJIOUKM.

AHHOTAIIAS PABOYEM ITPOT'PAMMBI JIUCITUTIIMHBI «®@U3NYECKAS
KYJBTYPA U CITIOPT»
Coneprxanue TUCIHUILTAHBI

Monyinsb 1. Teopus.

Monyns 1 npenctaBieH JIEKIMOHHBIMU 3aHATHSIMU IO BOIpocaM (pOPMUPOBAHUS 370pPOBOTO
oOpaza JKM3HHU, TEPBUYHOM MPODUIAKTUKH PA3IUYHOTO poja 3a00JIeBaHUI CpeICcTBaAaMHU
HETPaJULIMOHHON (PU3NYECKOI KYIbTYPBHI.

MonynpHas equnnna 1. dusndeckas KyapTypa u criopt Poccnn.

Kpartkast ucropusi BOSHUKHOBEHHS M Pa3BUTUs (PU3MUECKON KyJIbTYyphl U cnopTa B Poccun.
MatepuraiabHO-TEXHUYECKOE U KaJlpoBOe obecrnieueHne (QpU3nYecko KyabTypsl U criopTta B PO.
CocrostHue 3710poBbsi M (U3MUECKas MOJATOTOBICHHOCTh Yyuamieics wmonoaexu Poccum.
OcHoOBHbIE COIMAIbHO-IEMOrpaduiecKie MoKazaTean *u3Hu poccusH. KomuuecTBo xutenei,
aKTHUBHO 3aHMMaroluxcsi croptoM B Poccum u 3a pyOexom. Dkojoruyeckas oOCTaHOBKa B
Poccun. TlepcnextuBbl pazputusi chepsl ®KuC B P®D. OcHoBomonarammme JOKyMEHTHI B
obnacti (hu3HYecKol KydbTypbl U cropTa. DOpMbl PyKOBOJACTBA (PM3WYECKOH KyJIbTypol
cnoptoM B Poccuiickoii ®Denepanmu. OCHOBHbIE TOHATHS (U3HYECKOTO BOCIHTAHUS:
«(pusnueckass KynbTypay, «puszndeckas BocnuTaHuey. CTpyKTypa yIpaBieHHs (U3NUECKOH
KyiabTypo u cnoptoM B P®. T'ocynapcTtBeHHble U 00IIeCTBEHHbIE (OPMBI PYKOBOJCTBA
¢dusnyeckoil KynpTypoit u crioptoM B Poccun. Pemenust mpaBuTensCTBa MO BOIPOCAM pa3BUTHS
(bu3nyuecKoil KyJbTyphl U CLIOPTa B CTPaHe.

MonynbHas eaununa 2. dusznyeckoe BOCHUTAHUE B MEIUIMHCKUX M (apMaleBTHYECKUX
By3ax Poccun.



Uctopust ynuBepcurerckoro cropta. @uszndeckoe BocnuTaHue B By3ax Poccun. Llenu u
3a7auu (PU3NYECKOTO BOCIIUTAHHS B METUIIMHCKUX M (hapMalleBTUYECKUX By3ax. OpraHuzamnus u
PYKOBOJACTBO (pM3MUECKUM BOCIIMTaHMEM B By3ax. IlocTpoeHne Kypca (QHU3NUECKOro
BocriuTanus. OpraHu3anus ¥ cojAep)kKaHHe y4eOHO-BOCHHMTATEIBHOTO Mpolecca B Y4EOHBIX
OTAENCHUSX. 3adeTHble TpeOOBaHMS M O0S3aHHOCTH  CTYAEHTOB.  (DU3KYJIbTypHO-
O3/I0pOBHUTEIbHAS M CIIOPTUBHO-MaccoBasi pabota. JlesaTeapbHOCTh CIIOPTUBHOTO KIIyoOa.
Opranuzannonsbsie  GopMbl paboTel. CroOpTUBHOE IBMXKEHHWE W Tpaauuuu By3a. CropT B
MEIUIMHCKUX M (PapMaleBTUUYECKUX By3aX CTpaHbl. Poyib BBIMYCKHUKOB MEIWIUHCKUX U
(bapMareBTUYECKUX BY30B B Pa3BUTUU MacCOBOI'0 (PM3KYJIbTYPHOT'O JBM)KEHUS B CTPaHE.

Monynbeaas emununa 3. Ilcuxou3nonornuyeckue OCHOBBI  y4yeOHOro Tpyna u
MHTEJUIEKTYyaJIbHOH 1EeATEbHOCTH.

OcobeHHOCTH OpraHM3aluy Y4eOHOTO TpyJa U KHU3HEAEATeNHOCTH CTYJIeHTOB. OCHOBHBIC
NCUXO(PU3HOIOIHYECKHE XapaKTEPUCTUKHU, YCIOBHS BBICOKOM MPOJYKTUBHOCTH y4€OHOTO Tpyaa
cryaenToB. PakTopsl, BAUSIOMKE Ha TICUXO()U3UYECKOE COCTOSHUE CTYACHTOB. [lepnoauynoctsb
PUTMHYECKMX  IIPOLECCOB B  OpPraHM3ME  YeJOBEKAd.  3aKOHOMEPHOCTHM  M3MEHEHUs
paboTOCTIOCOOHOCTH CTYACHTOB B Tporecce OOydeHHs. DIEMEHTHl HAy4YHOH OpraHU3aIliu
YMCTBEHHOI'O TPYyAA.

MonyneHas eamauna 4. CpeactBa  (U3MYECKOH  KyJIbTYpPHl B PETyJIUPOBaHHU
paboTOCIIOCOOHOCTH.

OnTUMaIbHBIN IBUTaTEIbHBIM PEKUM JIIOACH pa3inUyHbIX Ipodeccuil. Y clIoBUs MOBBILICHUS
IPOAYKTUBHOCTH Y4€OHOro TpyJa CTYJIEHTOB U IOBBIIIEHUS PabOTOCIIOCOOHOCTH BO BpeMs
akTUBHOTO oOTAbixa.  CpeacrtBa (U3WYECKOH KyJIbTYpbl B PETyJIUPOBAaHMM yMCTBEHHOMH
paboTOCIIOCOOHOCTH, MCHUXO3MOLMOHAIBHOIO U (YHKIHMOHAJIBHOIO COCTOSIHMSI CTYZIEHTOB.
Hcnonp3oBanue cpeacTB (pu3MUecKor KylbTyphl U CHOPTA B Ipolecce 0Oy4YEeHHUsl CTYJICHTOB B
BY3€ JUISI TOBBILIEHUS] YMCTBEHHOIN pab0TOCIIOCOOHOCTH U yCIIEBAEMOCTH.

MonynbHas equanna 5. EctecTBeHHOHAYYHBIE OCHOBBI (PH3MUECKOTO BOCTIUTAHHUSL.

OpraHu3M 4ejoBeKa Kak eluHas OMOJOrMuYecKas CUcTeMa. DKOJIOTHS 3/10pOBbsl U YCIOBUS
s Qu3nmdeckoro pasBuTHA. JIBurareiabHas AakTUBHOCTh Kak (DakTop B3aUMOJEHCTBUS
OpraHM3Ma 4YeJOBEKa C OKpy)Kawolleld cpenod. M3MeHeHus, Npoucxolsduiye B OpraHU3Me
YelloBeKa MpPH CHUCTEMaTHYECKUX 3aHATUAX (PU3NYECKUMH YIPaKHEHUSMU U CIIOPTOM.
3aKOHOMEPHOCTH Pa3BUTUS OTJEIIBHBIX CUCTEM OpraHHW3Ma B Ipolecce PU3NIECKON TPEeHUPOBKU
(oOMeH BelecTB M 3HEPTUs, KpOBb U KpOBOOOpAIIEHHE, JbIXaHUE U Ta3000MEH, Jpyrue
BHYTPEHHUE OPraHbl U CUCTEMBI, OIOPHO-IBUTaTENIbHBIN ammapar, peryJisiuus AeATeIbHOCTU
opranusma). J[BuratenpHas QyHKIMS U €€ BIUSHUE HA MOBBIIIEHUE YCTOMYUBOCTH OpraHu3Ma K
Pa3NUYHBIM YCJIOBUSAM OKpY>Karolled cpenbl. 3aHATHS (U3MUECKOW KYyJIbTYpOHl M CHOPTOM Kak
(akTOp MOBBIINIEHHUS YCTOWYMBOCTH OpPraHM3Ma 4YeJoBeKa K YMCTBEHHOMY IE€pEeHaNpsKeHHIO,
CTPECCOBBIM COCTOSIHUSIM, TMIIOJAWHAMUU, TMIIOKCHUH, NPOHUKAIOIIEH paJAHall{, TOKCUYECKUM
BELIECTBaM U BPEJHBIM BO3IAEHCTBUSIM.

MonynbHas eauHuna 6. Meauko-0MOJIOruyeckue M MEeTOJMUYECKHE OCHOBBI COBPEMEHHOMN
CIIOPTUBHOW TPEHUPOBKH.

Cnopt B cucreme ¢usnyeckoro BocnuTanus Poccum. ILleap u 3agaum  criopTUBHOU
TpeHUpOBKU. OCHOBHBIE pa3feNibl IMOATOTOBKH CIIOpTCMEHA: (Qu3MYecKas, MeXaHHuecKas,
TaKTUYECKas, ICUXOJOru4ecKas, TeopeTruueckas. OU3nOJ0rnYecKue XapaKTepUCTUKU Pa3HbIX
BUJIOB MBIIIEYHOU nearenabHocTU. [IpnoOpereHue, coxpaHeHHe U yTpaTa CIIOPTUBHON (POPMBL.
OCHOBHBIE METOJMKH Pa3yYMBaHUS U COBEPIIEHCTBOBAHUS TEXHUKHU BBHIMOIHEHHUS (U3NIECKUX
yopaxkHeHuil.  OcoOeHHOCTH  IUITAHUPOBAHMSI CHOPTHUBHOM TPEHHPOBKU B YCIIOBHUSIX BY3a.
IlocTtpoeHne OIHOTO TPEHUPOBOUHOIO 3aHATHS. 3aHATHS OTAEIbHBIX €ro KOMIIOHEHTOB:
BBOJHBIM, MOJATOTOBUTEIbHBIA, OCHOBHOM M  3aKIOYMTENbHBIN ATanbl. CHopTUBHBIE
COPEBHOBAHMUS KakK CPEACTBO U METOJ IOATOTOBKM CIIOPTCMEHOB. B3auMOCBS3b CHCTEMBI
CHOPTUBHBIX COPEBHOBAHUNA M CHUCTEMBI MOJTOTOBKU CHOPTCMEHOB. OpraHuzanus KOHTpPOJIS B
CIOPTUBHOW TpeHupoBke. [lemarornueckuii, BpaueOHbINH, HayYHBIH KOHTPOJIb U CAMOKOHTPOJIb
CIIOPTCMEHOB.



MonynbHas eauHuna 7. [ urueHnyeckre OCHOBbI (PU3NYECKOTO BOCIIMTAHUS U CIIOPTA.

Yacts 1: Texuuueckue cpeacTBa U TPEHAKEPHI HA CITY>KOE 310POBbSL.

Hcnonb30BaHNe  TEXHUYECKUX CPEIACTB M TPEHAXKEPOB UL  MAacCOBBIX  3aHATHUHI
03I0POBHUTEIHLHON (PU3UUECKON KYyIbTypoil. BiusHUe 3aHATHIA ¢ MCTOIB30BAHUE TPEHAKEPHOUI
TEXHUKU Ha Pa3jIU4YHbIC OPraHbl U CHCTEMBl OpraHu3ma. THUIIOBOM LEHTp «3I0pOBBE» U €ro
cTpykTypa. OnTUManbHbIE 00bEM HArpy3Kd WIM HOPMHUPOBaHUE (DM3NYECKUX HATPY30K MpPHU
pabote Ha TpeHaxEpax. [loka3aHus U NPOTUBONOKA3aHUS K 3aHATUAM Ha TpeHaxEépax. MeTo bl
OLIEHKU (pr3HuecKuX KOHAMIUHN yenoBeka. OcOOEHHOCTH HOPMHUPOBAHUS (PU3HMUECKUX HATPY30K
IIpU paboTe C 3aHUMAIOIIMXCSl PA3JINYHBIX BO3PACTHBIX IPYIIIL.

MonynbHas eauauna 8. [ urueHnyeckre OCHOBBI (PU3NYECKOTO BOCITUTAHMUS U CIIOPTA.

Yacte 2: BcnoMmorarenbHble TMTMEHHYECKHE CPEACTBA IOBBIILEHUS W BOCCTAHOBICHUS
paboTocrnocoOHOCTH.

ITpuHIMIBI MCIIOJIB30BAaHMSI BOCCTAHOBUTENbHBIX CPEACTB NpU (PU3HYECKUX HArpy3Kax U B
copre. ApjanTtanus oOpraHu3Ma K (M3MYECKMM M HEPBHBIM HaNpsDKEHUsM. VI3MeHeHue
opranusma 1 yromsnenue. CouetaHue yTOMIIEHUS U BOCCTAaHOBJICHMs. OCHOBBI BOCCTAHOBJICHHUS
GyHKIMH W TPEHUPOBAHHOCTH OpraHm3ma. l[lpemynpexiaeHne HeKeIaTelIbHBIX IOCIEICTBUI
TPEHUPOBOYHOM M COPEBHOBATEIBHOW JeATeNbHOCTH. [lenarornuyeckue cpencrsa - OCHOBHBIE
B CHCTEME BOCCTAHOBJIECHUS KakK CaMOM TpPEHHPOBKM, TaK M pEKHMa CIIOPTCMEHA.
WupuBuayanusanuss mpolecca TPEHUPOBKM M ONTUMM3alUs BO3JCHCTBHS  OTHEIBHOIO
TPEHUPOBOUYHOI0 3aHATUSA. EcTecTBeHHbIE NpolecChl BOCCTaHOBIEHHUS (BO3AyLIHas cpena,
KJIIMMaTU4YECKHE U MOrOJHBIE YCIOBHs, CIIOPTUBHBIE COOPYKEHHS, ONEXKIA, CYTOUHBIN PEXKHUM,
3aKaJICHHOCTb, IUTaHue U Ap.) PakTopbl NPUPOJBI - COIHIIE, BO3AYX, BOJA, 3€MJI, MarHETU3M,
JIEKTPUYECTBO B HX  €CTECTBEHHOM M  HCKYCCTBEHHOM IpeoOpa3oBaHHOM BHUAE U
UCTIOJIB30BaHUE B JIeYeOHBIX U mpoduimakTudeckux nensx. CpeacrtBa 60pbOBI ¢ yTOMIICHHEM U
NOBBIIIEHUST paboTocrnocoOHOCTH. BimsHue Maccaxa Ha oOLiee COCTOSHUE OpraHu3Ma.
OcHOBHBIE 3aZjauydl BOCCTAaHOBUTEILHOTO Maccaka. Masu, pas3orpeBaromue W JjedeOHbIe
pactupku. PapMaKoJOrM4eCKHMe CpEACTBa aJaNTalud M YCKOPEHHs BOCCTAaHOBHUTEIBHBIX
MpoLIeCCOB. 3a/laul CIIOPTUBHOM (hapMaKoJOTUU. ApOMaTHYECKUE BellecTBa. TpagullMOHHbIE U
HETpaJMLMOHHBIE CcpelcTBa BoccTaHOBIeHHs. CucreMa peadWIMTallMM, €€ COoJep)KaHue,
cpencTBa U 103upoBKa. KOHTPOIIb, CAMOKOHTPOJIb U KOPPEKLIUS.

MonynsHas eaununa 9. Beepoccuiickuii ¢uskynbTypHO-criopTuBHBIN Kommieke I'TO kak
MIPOrpaMMHO-HOPMATHBHAsE OCHOBa (DUM3MUYECKOT0 BOCHHUTAaHMsI HaceneHus Poccuiickoit
denepanuu.

[loBpllIeHWE  JABUraTeNbHOM  AKTUBHOCTH  TpaxJaH, MpoOJieMbl  HEIOCTATOYHOMN
3G(GEKTUBHOCTH  WCHOJIB30BAHUSA BO3MOXKHOCTEW  (U3MYECKOM KyJAbTYpbl Ul Lielel
03710poBlieHUs] Hauuu. KadecTBO M JIOCTYNHOCTH (DU3KYJIBTYpHO-O310POBUTENBHBIX YCIYT,
obecriedeHHOCTh 0OBbekTamMu cropTa. Mctopus kommuiekca I'TO. HopmaTuBHO-TIpaBoBas 0a3a
¢u3kynpTypHO-criopTuBHOTO KOoMIuiekca I'TO. INocynapcTBeHHble TpeOoBaHUS K (DU3HUECKOMN
MIOATOTOBJICHHOCTH HaceleHus Poccun. HopmartuBHO-TeCTHpyMOIIas YacTb COBPEMEHHOIO
KOMIUIEKCA Ul pPa3jiW4HbIX BO3PACTHBIX KaTErOpUM TpaxkJaH. Y4acTHE CIECHHAINCTOB
3/IpaBOOXPAHEHMsI B MPHUBJICYEHUN HACEJCHUS K 3aHATHUSM MAcCCOBBIM CIIOPTOM U (hU3HYECKOM
KyJIbTypod. MenuuuHckoe obOecreyeHre 3aHUMAloIIUXCcs  crnopToM. ¢ EeKTUBHOCTH
MHPOPMALMOHHBIX KammaHuii mo mnpomaranne komiuiekca ['TO. IlpoBenenue paboThl 1O
COBEpIICHCTBOBAHUIO U pa3pabOTKe 3aKOHOJATeNbCTBAa B c(epe OpraHU3alud CIOPTHUBHON
MEIULIVHBI.

Monyns 2. Ilpaktuka

Monynb 2 npeacTaBiieH 3aHATUSIMU CEMUHAPCKOTo THMNA (MPaKTHUYECKUMHU 3aHATUSAMU) U
CBs3aH C oOecreyeHueM HeOoOXOAMMOM JBUTaTelbHONH AaKTMBHOCTH, JOCTHXKEHHEM U
MoJJep>)KaHUEM ONTHUMAJIBLHOTO YpOBHS (hU3MUECKONW U (PYHKIIMOHAIBHON MOATOTOBIEHHOCTH B
nepuosl OoOydeHHUs CTYJEeHTa; IMPHOOPETEeHHWEM OIbITa COBEPUICHCTBOBAHMS M KOPPEKIUU
MHIUBUAYAIBHOTO (U3NYECKOTO Pa3BUTHS, QYHKIMOHAIBHBIX U JBUTATEIbHBIX BOZMOKHOCTEN;



C OCBOCHHMEM KU3HEHHO HEOOXOAMMBIX HaBBIKOB, ((POPMUPOBAHHEM YCTOMYMBOTO MOTHBALIMOHHO
— IIGHHOCTHOTO OTHOIIEHUS K (U3KYJIBTYpHO-CIIOPTUBHOW JesTeabHOCTH. Ha mpakTuueckux
3aHATUSAX ~ OPEIyCMaTpUBAaeTCs  pa3BUTUE  IIO3HABATEIIBHOW  TBOPYECKOM  AKTUBHOCTH,
HANpaBJICHHOW Ha CaMOCTOSTENIFHOE M MOCTOSHHOE HCIIOJIb30BaHUE CPEACTB (U3NYECKOM
KyJbTYPBI U CIIOPTa B LIENAX (PU3MUECKOTO COBEPIICHCTBOBAHUSA, (POPMUPOBAHUS KU3HEHHBIX U
npoeCCUOHATBHO 3HAYUMBIX TCUXO(U3UYECKHX KauyeCcTB M CBOWCTB JUYHOCTH, YMEHUH W
HABBIKOB ISl 00€CleYeHHs] aKTUBHOT'O OTJbIXa, MPOMUIAKTUKA OOIIMX U MPOodhecCHOHATBHBIX
3a00JIeBaHUH, TPAaBMAaTHU3Ma, BPEAHBIX PUBbIUCK.

MopnynpHas enuHuna 1. Meronnka cOCTaBiI€HUS U MPOBEACHUS KOMIUIEKCA YTPEHHEU
TUTHEHUYECKON TMMHACTUKH.

Henp u 3amaun YI'T. ®Ouznonorndyeckuii MexaHu3M ACHCTBUS yIPaKHEHUU YTpEHHEH
TUTMEHNYECKOW TMMHACTUKHU Ha OpraHusMm uenoBeka. CtpykTypa komiekca YI'T': ynpaxkHenus
o0mIero BO3JCHCTBUS; YHPaKHEHUS HAa TPYNNbl MBI BEPXHEro IJIEUYEBOTO I05Ca;
YIOpaXHEHUS] Ha TPYMIbl MBI TYJIOBHILA; YIPAKHEHUS Ha TPYNMbl MBI HIKHUX
KOHEYHOCTEH; ympaXHEHHsT Ha BOCCTaHOBIEHHE JbixaHus u Ap. [IpaBuna odopmueHus
komiuviekca YIT. IlpaBuna nposenenus xommiekca YIT. TpeOGoBanus, npeabsBisieMble Npu
npueme KoMmiuiekca YIT.

MopynbHas enununa 2. BerHocnuBocTs. MeTonbl pa3BUTHS U KOHTPOJIS.

OO0miass xapakTepuCTHUKa KauyeCTBa BBIHOCIUBOCTH. BBIHOCIMBOCTH - Kak CIIOCOOHOCTH
opraHu3mMa  IPOTHBOCTOSATH  yTOMJIEHMIO.  Dusnosornueckas W IICHUXOJIOTHYECKas
XapaKTepUCTHKA BBIHOCIMBOCTU. BUbI BRIHOCIMBOCTH: OOIIAsi ¥ CHelHUaIbHasi BEIHOCIHBOCTb.
YpOBHHU pa3BUTHSI U TIPOSIBICHUS OOIIEH ¥ CHCIHAILHOW BRIHOCIHMBOCTH. BHIIBI BEIHOCITHBOCTH
B 3aBHCHUMOCTHM OT HWHTEHCHUBHOCTH pPAOOThl U BBHINOJHSAEMBIX YIPAKHEHUN: CHUJIOBas,
CKOPOCTHAsI, CKOPOCTHO-CWJIOBAsl, KOOPAUHALMOHHAS U BBIHOCIMBOCTD K CTATUYECKUM YCUIIHSM.
Meroabl pa3BUTUS BBIHOCIMBOCTU: HENPEPBIBHBIC, WHTEPBAIbHbBIC;, KOHTPOJIbHBIC WIIU
copeBHOBarTeNbHble. OnpeielieHne yPOBHS BBIHOCIMBOCTH.

MopnynbpHas eqununa 3. Cuna. Metoasl pa3BUTHS U KOHTPOJIS.

OOGmras xapakTepucTuka KadecTBa cuiibl. Onpesenenne cuiibl. Buabl cuiibl: abcomoTHAS
CUJia, OTHOCUTEIbHAsI CHJIa, MAKCUMaJbHas CHJIa, CKOPOCTHAsl CHJIAa, CUJIOBas BBIHOCIUBOCTD.
@uU3HOIOrNYeCcKass XapaKTepUCTUKA OIpPEACIICHUs] YPOBHS CHJIBI, OT 4YE€ro OHa 3aBHCHT.
OCHOBHBIE METOJIbl PA3BUTHUSL CUJIBI: METOJ MAKCUMAJIbHBIX YCHINM, METO/ MOBTOPHBIX YCUIIUN
(MM METOJ «J10 O0TKa3a»), METOJI TUHAMHYECKUX YCUIIUHN, U30METPUUECKUI METO/T (CTaTUYECKUX
YCUJIHIA), METOA AJIEKTPUYECKON CTUMYISIIUU. CTaTHUeCKoe M AUHAMUYECKOe U3MEPEHUE CUIIBI.
BocnuTtanue «abcomoTHOW» U «B3pBIBHOH CHIIb. OCOOEHHOCTH CHUIIOBOM TPEHUPOBKH KEHILIUH
U JIEBYIICK. YKa3aHUs K NPEAYNPERKACHUIO TPAaBM IIPU 3aHATUSX CUIIOBBIMU YIIPAXKHEHUSIMHU.

MopynbeHas enunauna 4. 'm6xkocts. MeTo bl pa3BUTHS U KOHTPOJIA.

Ob6mas XapaKTEPUCTUKA KayecTBa  THUOKOCTH. Onpenenenne TMOKOCTH.
[Ipodunakrtuyeckass LEHHOCTb YNPAKHEHUI, BBIIOJHSAEMBIX C MAaKCHUMaJbHOM aMIUIMTYAOM.
AHaTOMO-()U3HOJIOTHYECKHNE OCHOBBI THOKOCTH. Bubl ruOKocTH: TMHAMHUYecKas, CTaTUYecKas,
aKTUBHas, naccuBHas. MeToauka ompeneneHus TMOKOCTH: MHCTPYMEHTAJIbHBIM (TOHHOMETP,
TUHEKa), METOJl KOHTPOJIbHBIX ympaxxHeHHid. OCHOBBI pPa3BUTHS THOKOCTH U COXpaHEHUs
rUOKOCTH: YIIPa)KHEHUSI HAa PACTATMBAHUE MBIIIILI, MBIIIEYHBIX CYXO0KHIIUN U CYCTaBHBIX CBSI30K C
YBEJIMYEHHOW aMILTUTY0U NBIKEHUs. J03UpOoBKa yHpaKHEHUH Ha TUOKOCTh. YTIPaKHEHUS s
pa3BUTHUS THOKOCTH.

MonaynbpHas enuHuLa S. beictpora. MeToasl pa3BUTHS U KOHTPOJIS.

OO6mass ~ xapakTepucThKa  KauecTBa  ObICcTpoThl.  OrmpeneneHue  OBICTPOTHI.
dusnonoruyeckas XapaKTepPUCTHKA OBbICTPOTHL. Pa3HOBUIHOCTH TPOSBICHHUS CKOPOCTHBIX
KauecTB: CKOpPOCTb Kak MpefelibHas OBICTpOTa OTAEIbHBIX JBHM)KEHUH, OBICTpOTa pEeaKlHH,
OBICTpOTa KaKk HEoOXOoauMas XapaKTepUCTHKAa Temma JBIKeHuH. (DakTopbl, BIUAIOININE HA
ObIcTpOTY. MeTonbl  pa3BUTUS  OBICTPOTHI: TIOBTOPHOE  BBHINOJHEHHE YNPAXHEHUH B
3aTpyIHEHHBIX YCIOBHX, MOBTOPHOE BHITIOJHEHHE YMPAKHEHUNW B OONErdy€HHBIX YCIOBHSIX.
YnpakHeHus A1 pa3BUTHS ObICTPOTHI B 3aTPYJAHEHHBIX M O0JIETYEHHBIX YCIOBHSIX.



MonynbHas enuauna 6. JIoBKocTb. MeTo bl pa3BUTHSA U KOHTPOJIA.

OOmast xapakTepucTHka (PU3MYECKOro KadyecTBa JIOBKOCTh. OmpeneneHue JIOBKOCTH.
Ouznonornyeckass XapaKTepUCTHUKA JIOBKOCTH: KOOpPAMHAIIMOHHAS CJIOXHOCTh JBHUTaTEIbHOMN
3aJ]aui; TOYHOCTh BBIMTOJHEHHS JIBUKEHUS (TOYHOCTH MPOCTPAHCTBEHHBIX, BPEMEHHBIX CUIIOBBIX
XapaKTePUCTHUK JABM)KEHHUS), BbICOKass sKOHOMHUYHOCTh nBrxkeHui (KILJI); Bpems BblmoiHeHUs
IBIDKEHUH (MM BpeMs, HEOOXOAMMOE Il OBJIAJACHHS JBMKCHHEM, WIM BpeMs OT MOMEHTa
M3MEHEHHUs OOCTAaHOBKH JI0O OTBETHOTO JBIKEHUS). DU3noI0ornyeckue OCHOBHI JJOBKOCTHU: 3ariac
JBUTATENbHBIX HABBIKOB, OBICTPOTAa W TOYHOCTh CIOXKHBIX JIBUTATENBHBIX  PEAKIIMA;
COBEpIICHCTBOBaHUE (DYHKIIMI IBUTaTEIbHOTO aHAIU3ATOPA, U TICUXOJIOTUYECKUE OCOOEHHOCTHU
- TIOJIHOIICHHOE BOCHPHUATHE COOCTBEHHBIX JBIKECHHH M OKpY»Karomiei 00cTaHOBKHU (ObICTpOTa U
TOYHOCTh CJIOKHBIX JBUTATEIbHBIX peakiuii). MeToanka BOCIHUTAHUS JIOBKOCTU: HAaKOIUICHHE
pa3sHOOOpa3HBIX BUTATEIBHBIX HABBIKOB, yMEHHE M COBEPIICHCTBOBAHUE CIIOCOOHOCTH
MEePECTPOUKHN JBUTATEIBHOW JAEATEIbHOCTH B COOTBETCTBUU C TPEeOOBAHHSIMH MEHSIOLIEHCS
oO0ctanoBKM. OCHOBBI BOCIHMTAaHHUS JIOBKOCTH. MeTOIbI pa3BUTHS JIOBKOCTH: HOBH3HA,
HEOObIUHOCTh, HEOpJMHApHble TpeOOBaHUS K KOOPAMHALIMU JBW)KCHUH (TMMHACTHKA,
MOJIBUKHBIE W CIIOPTUBHBIE WIpbI). BocmuTanue CIOCOOHOCTH MOJIEPKHUBAaTh pPaBHOBECHE.
Bocnutanue crnocoOHOCTH K palMOHAIBLHOMY MBIIIEYHOMY paccialienuto. Bocnuranue
CIIOCOOHOCTH PETYJIUPOBATh MPOCTPAHCTBEHHBIC TTAPAMETPHI JABHIKCHHSL.

MonynbHas equauna 7. MeToauka sKcIpecc-aHain3a IepeHOCUMOCTH Harpy3Ku Ha
3aHATHUAX 10 (PUBNIECKOH KYJIbTYpE.

Dkcnpecc-oleHka (YHKIMOHATBHOTO COCTOSIHUSL HAOMI0JaeMoro «o0beKTa» Mpu
3aHATHSX ~(u3Mdeckod KyiabTypod u crmoproM. CTpyKTypa KapThl JKCIpECcC-aHau3a
MEPEHOCUMOCTH (PU3MUECKON Harpy3ku. OTambl pabOThl MO OIpPEIeICHUI0 WHTEHCHBHOCTU
MEPEHOCUMOCTH HArpy3KU Ha 3aHATHUSAX MO (prusnyeckoMy BociuTaHuio. OnpeesneHrne nCX0IHbIX
nanHelx: wmeroauka omnpenenenuss UYCC u  AJl; Meronumka ompenelieHds KOJIHYeCTBa
BBIMIOJIHEHHBIX [IaroB — JBwkeHuil. [IpaBuna 3ammcu conepxanus 3anHatusi. OOpaboTka
MOJIyYEHHBIX Pe3yJbTaTOB M UX aHaMM3. MeToauKa OnpeaencHusl SHEPreTHYeCKOH CTOMMOCTH
3aHATHS.

MonynbHas eaununa 8. Metoasl onpezeneHue Gpu3ndeckoi paboTocnocoOHOCTH
YeJioBeKa.

OyHKUMOHANbHAs  JauarHoctuka.  «OOmas» M «chnenuainbHas» — Qu3nueckas
paboTtocrniocoOHOCTh. TpeOoBaHUS K MPOBEACHUIO TECTUPOBAHMS M (YHKIHMOHAIBHBIX MPOO.
Bunsl BenmospromerpoB u TpenbaHoB. Llenbs mpoBeneHus ¢uznyeckoit pabOTOCIIOCOOHOCTH.
«IIpsimMoit» U «HempsMOi» MeTonbl OLEHKH (usmueckoit pabotocnocobHocTH. Henpsmoit
MeToJl ompeaeneHus: padborocrnocodHoctu - Tect PWCi7. IlpoTHBOmoOKa3anusi Kk Ha3HAUYEHUIO
tecta. MeTtoquka omnpeaeneHus Qusndeckol padorocnocodbHocTH 1Mo cren-tecty PWCizo,
OmnpeneneHre OTHOCUTEIbHON M aOCOMIOTHOM BeNMYMHBI (PU3NUECKOH pabOTOCIIOCOOHOCTH MO
dbopmynam u TabiuIaMm.

MonynbHas eaunauna 9. OCHOBBI KJIIACCHUYECKOTO 3aKaJTUBAHMUSL.

3akanuBaHWe, KaK CHUCTEMa TUTHEHHYECKHX MeponpuiTuii. Mcropuueckue KOpHH
3aKaguBaHMA. MexaHM3M BO3JCHCTBUS 3aKajJMBaHHUA HA OpraHu3M uesioBeka. [IpHumHbBI
HEJIOMOTaHUH TIPU TPOBEJICHUN 3aKaJMBAHUS WIIM YTO HENbB3S JIeNIaTh MPH KOHTAKTe C BOJIOW U
3akanuBaHMU. [1OATOTOBKA K 3aKaJMBaHUIO M MpPaBUia BBIMOJHEHUS 3akanuBaHus. OCHOBHBIE
THTUCHWYECKHE  TNPUHIWIBI  3aKAJMBaHUS:  CHCTEMAaTHYHOCTh, IOCTETIEHHOCTh,  YYET
MHIMBUYaIbHBIX ocoOeHHOocTel. OOume u MecTHbIe 3aKaluBarolue mnpoueaypsl. OCHOBHBIE
3aKaiuBaoIye (akTopbl: BO3MyX, BOJA, COJIHIE. 3aKaJMBaHHWE BOJOW: TIJIaBHBIM (DaKTOpPOM
3aKaJMBaHMs CIYXHUT TeMIeparypa Bojabl. MeToauka 3akanuBaHust Bojou. [locienoBarenbHbIX
BOJIHBIX TIpOLIeAyp. MecTHBIC BOTHBIC POLICAYPHI.

MonaynbHast equauna 10. OCHOBHbIE METOJIMKH TICUXOJIOTHUYECKONW CaMOPETYJISIHH.

Omnpenenenne aytoreHHoW TpeHUpoBKH (AT). ®usnonornyeckue spdexktsr AT u
MEXaHU3Mbl BOCCTAHOBJICHHSI 110/ €€ BIMSHUEM HEPBHOU PETYJISIMU TEX WIM UHBIX KOHKPETHBIX
GyHKIUN CHOXHBI U 0 cUX Nop He uizydeHol. OcHoBHOM mnpuHuun AT — oOyvaromuid



(Hayuaromuii) xapaktep. MeauImHCKie TIOKa3aHusl W TpOoTHUBOMoOKa3zaHus. OTOOp MalueHToB
s AT. YenoBus u tpeboBanus K nposeneHnio AT. Ctaaun-cTyneHn METOUKHA TICUXHYECKON
camoperynauuu:  Husmas u Beicmas. [lpaBuna ocBoenuss AT. Ilpumepnbie ¢dopmyiibl,
pexomeHnayemsie B nporecce 3aHatuil AT. Metonuka npoBeneHust TpeHUpoBKU AT. OcHOBHBIE
Mmexanuambl Bo3zaerctBua PJIIIIT Ha opranu3sm uyenoBeka. BoccraHoBieHHe HOpMaIbHOM
SHEPreTUYECKON HMUPKYIALUN Yepe3 CHATHE (U3NUECKON U ICUXHUYECKOW (OPM HANPSIKEHHUS,
nepepacnpe/ielieHie SHEpPruu B Teje MOCPEICTBOM BBINOIHEHUS JIe4eOHBIX 1M03. OCHOBHBIE
ypoBHHU Bo3aerctBusa PJIIIT.

MonynbHas enuanna 11. O310pOBUTEIbHBIC JBUTATEIIBHBIE CUCTEMBI.

Kpatkas Ouorpaduss H. M. AmocoBa U ero Teopusi O BO3ICHCTBUU (PU3UUECKHX
yIpaxHeHui Ha opranHusm 4yenoBeka. Cucrema «1000 nBwxenuin» AmocoBa. Tpu cocTosHUS
cycraoB 1o teopun H.M. AmocoBa. CycraBHas TMMHACTHKa: IpaBuja IPOBEACHUS U
BbINTOJIHEHUS. OnpeiesieHne MHTEHCUBHOCTH YIPAaKHEHUU 111 cycTaBoB. OCHOBHOM KOMILIEKC
CyCTaBHOW T'MMHACTHUKHU.

K. Kynep u ero cucrema, OCHOBaHHas Ha 3 OCHOBHBIX IOTPEOHOCTSAX YeNIOBEKa:
a’poOHast (pu3muecKas Harpy3ka; palMOHATBHOE MHUTAHHE: OCHOBHBIC NPUHIIUIIBI MHTAHHS,
dbopMyna nns ompeneneHus Beca, GopMyna A OMpeleieHHs] ONTUMAaIbHOIO YKcia Kalopui,
NoTPeOIISIEMBIX €KETHEBHO; SMOLIMOHATbHAS TAPMOHHUSL.

Tabmuipl, HAyyHO OOOCHOBAHHBIE B COOTBETCTBHM C CHCTEMOM OYKOB a’3pOOUKH,
COCTaBJEHBl IO BO3pacTaM JUld 3aHATUM IO IHporpamMMme. Meroauka npumeHeHus 12-tu
MUHYTHOTO TecTa W OIpeaeicHue (QU3NOIOTHYECKUX BO3MOXKHOCTEH OpraHm3Ma 4YelloBeKa.
[IporpamMMa Uisi HENOATrOTOBJIEHHBIX HAYMHAIOILIUX; nporpamMma Uit 1-ii creneHu
MIOATOTOBJIEHHOCTH.

A. A. MUKyJIUH M €r0 YHUKaJbHBIA METO/1 TPEHUPOBOK. BuOporumuacTuka, METoAMKa €€
BbIMONHEHUs. Dusnonorudyeckoe BO3JIEHCTBUE BUOPOTMMHACTUKM Ha OpPraHU3M 4YeJIOBEKa.
PekoMenganuu — Kak IpaBWIbHO XOAUTH U Oerarb. KoMIiekc ruMHACTUYECKUX YNPAKHEHUN
o A.A. Mukynuny.

MonynbHast equauna 12. O310pOBUTENbHBIE IBIXaTEIbHBIE CUCTEMBI.

BoznelictBue napanokcanbHON aAbixarenbHoW rumHacTUku A.H. CrpenpHUKOBONW Ha
opranu3M 4esioBeka. OU3NOTOTHUYECKU MEXaHU3M BO3JEHCTBUA JIbIXaTE€IbHOW TMMHACTUKU HA
OpraHM3M uesnoBeka. MeToauka NPUMEHEHHs IbIXaTeIbHOM T'MMHACTUKH: YETBIPE OCHOBHBIX
IIpaBWJIa UCIIOJTHEHUS IbIXaTeIbHON THMHACTHKU.

Meton «BomneBoit nukBumanuu rayOokoro nabixanus» (BJITI). ®usnonorumueckuit
MexaHu3M Boznercteus BJII'/] Ha opraHusMm denoBeka. MexaHW3M TepareBTUYECKOro ACHCTBUS
JO3UPOBAHHOIO KHUCIOPOJHOTro ronofanus. Ilokazanus u mpoTUBONOKAa3aHUs K MCIOJIb30BaHUIO
Merona BJIT'JI. Meronuka npumenenuss BJII'/[. PexoMeHmaumu it MpOBEACHUS 3aHATHM 11O
BJII'JI. AneBHuK TpeHupoBku no BJIT'/I.

Cucrema Xarxa-ilora, Kak METOJ] €CTECTBEHHOTO JIeUeHMs], ee IeJib U 3agauu. Llens
JBIXaTEJIbHBIX YINPa)XHEHUN HOros. PU3MOJOTMYECKHE MEXaHW3MBbl ICHCTBHS JbIXaTEJIbHBIX
yIpaXKHEHUN Mo cucrteMe «Xarxa-ora». llokasaHus M NMpOTUBONOKA3aHMS K MCIOJIb30BAaHUIO
JBIXaTEeIbHBIX YIPaXXHEHUI. MeTonuKa BBIOIHEHHWS OCHOBHBIX JABIXATEIbHBIX YINPaKHEHUN
Xarxa-iioru u 3¢(HEKTH UX BO3ICHCTBHS HA OPTaHU3M YeJioBeKa. THIBI JbIXaHHUs.

Ilenp npixatenbHOW THUMHACTUKH —«bomu-duekc»y. DuUMONOTHYECKUl MeXaHU3M
BO3JICUCTBUSl JIBIXaT€IbHOW THMHACTUKH Ha OpraHWU3M 4eloBeKa. TexHWKa TiIyOOoKOro
nuadparmanbHoro apixanus «boau-¢reke» M NATh CTyNeHel ero BBIMOJIHEHHS — OCHOBA BCEil
CUCTEMBI.

MonynbHast enuauna 13. MeTtoauka IpoBeeHUs] M COCTaBJICHUS] KOMILIEKca JiedeOHOH
(bu3nYeCcKOil KyJIbTYypHI.

Onpenenenue sedeOHON ¢u3nueckoil KynbTypel. Llenmn u 3amaum komruiekca JIOK.
CpenctBa JIOK: rumHacTuyeckue, CIOPTUBHO-TIPUKIIAIHBIE YIIPAXKHEHUS, UTPbl, €CTECTBEHHbIE
cuiiel ipupoabl. Jlononaurensuelie cpeactsa JIOK: maccax u camomaccax. OCHOBHBIE (JOPMBI
JIOK: npouenypa jeueOHOW TMMHACTHKU B MHJIMBUIYAJIBHBIX W TPYIIOBBIX 3aHATHUAX; YPOK



JIOK; yTpeHHsis rUrueHUYecKas TMMHACTHKA; JO3UPOBaHHAsI X0/b0a (MPOTYJKHU, SKCKYPCHH);
J03UPOBAHHOE BOCXOXJEHHe;, OmmxHMA Typu3Mm. IlokasaHus ¥ NPOTHBOIOKAa3aHHUA K
HazHaueHnto JIOK. Metonuka cocraBinenust komiuiekcoB JIOK npu paznmuunbix 3a001eBaHUSIX.
KoHTpoub 3a cocTosiHHEM 310pOBBS BO BpeMs ITpoBeaeHUs 3aHaTuii no JIOK.

MonynbHas equauna 14: Onenka GyHKIMOHAIBHOTO COCTOSIHHS.

Onenka (yHKIMOHATIBHOTO COCTOSIHUS CTYIEHTOB, KaK OJIHA U3 COCTABISIONIMX 3aYETHBIX
TpeOoBaHuil. JIHEBHUK CAMOKOHTPOJIS M HUHAMBHAyalbHasg KapTa CTyJIEHTa CIeHUaIbHOIro
y4eOHOTro OTaesieHUsl. METOIUKHA OLCHKH JAEATENIbHOCTU: BETETATUBHOW HEPBHOW CHUCTEMBI,
CepJICYHO-COCYIUCTON cUCTeMBbl, (YHKIUN BHEIIHErO JAbIXaHWS, OCHOBHBIX aHAJIM3aTOPOB.
MeTtoarka KOMIUIEKCHOW OLIGHKH YPOBHA (DM3NYECKOTO M (PYHKIIMOHAIBHOTO COCTOSHHSL.
buonornueckuit Bo3pacT- 10HO30JIOTMYECKask AUArHOCTUKA COCTOSIHUSI OPTaHU3Ma.

MonynbHast equauna 15. Onenka (pru3n4ecKoro COCTOSHUS

«®Dusnueckoe COCTOSIHME» - KaK KOMILIEKC MOP(OJIIOTHMYECKUX M (PYHKIIMOHAIBHBIX
nokaszatejel pa3BUTHS M COCTOSIHHMSA OpraHum3Ma desjoBeka. OmpexneneHue (HU3NYECKOTO
pa3Butusg XapaKTepUCTHUKA BHUJIOB UCKPUBIIECHUS MMO3BOHOYHHUKA: CKOJIHMO3bI, JTOPAO3bI, KU(O3BI.
Xapakrepuctuka (OpM TpYJIHOM KIETKU: LMIUHApPUYECKas; KOHWYECKas; YIUIOLICHHAs WIN
iockas.  XapakTepucTtuka (GopM  JKMBOTa:  HOPMAlIbHBIM;  OTBUCIBIA;  BTAHYTHIU.
XKupootnoxenue: HOpMaJjbHasi, IMOBBIICHHAs W TMOHWXEHHas yNUTaHHOCTb. CocTosiHuE
OHA: dopma Hor, ¢opma cTombl, pa3BUTHE MYCKyJaTypbl. Tumbl KoHCTUTYHHH mo M.B.
UepHOpYLIKOMY: HOPMOCTEHUYECKUM, TUIIEPCTEHUYECKUN U aCTEHUYECKUH. KOHCTUTYIIMOHHBIE
tunel o B.b. Byansky: rpyaHoii, MycKynbHBIM U OpromHOi. MeToauka aHTPONOMETPHUIECKUX
U3MEpeHU. MeToapl aHTPONOMETPUYECKMX CTaHAapToB. Meroasl Koppemsanuu. Merozabl
WHJCKCOB (Qu3nyeckoro pasputus: bpoka — bpyrma, ['aGca, Ketne; »uU3HEHHBIH HHIEKC;
CWJIOBBIE MHJIEKCHI; Pa3HOCTHBIM MHJEKC U Jp. Onpenenenue (GU3MUECKOr0 pa3BUTUS METOJIOM
Hapy’>KHOI'0 OCMOTpPa U aHTPOIIOMETPUM; MO MOKa3aTeasIM KOHTPOJIbHBIX HOPMAaTUBOB U TECTOB;
CaMOCTOSITENIbHAsT  OIICHKa (DU3MYECKOTO COCTOSHHUS 1O TaliuiaMm; 10  IOKa3aTelsM
KOHTPOJBbHBIX HOPMAaTHUBOB M TECTOB (OleHOYHbIe TaOmuibl). Omnpenenenue (usnveckon
ITOATOTOBJIEHHOCTH METOZIOM PEUTUHIOBOM OLICHKH.

MonynbHas eaununa 16. Meroauka coctaBieHust MpohecCHOHATbHO-TTPUKIIAIHOM
TMMHACTUKH JUJI Bpadeil pa3IMuHOM CIEUaIbHOCTH.

3HavyeHne NpodecCHOHAIBHO-TIPUKIIAAHON T'MMHACTUKHM I OpraHu3aldyd TPYJIOBOTO
mporecca M COCTOSIHMSI 370pOBbsi uenoBeka. lIpodeccroHanbHO-IpUKIAagHAsS THMMHACTHKA.
PazHoBuIHOCTH TpodeccnoHaTbHO-TIPUKIATHON TMMHACTUKH: BBOJHAs TUMHACTUKA 10 Haydania
paboThl; GU3KYIBTYpPHBIE May3bl B TeUeHHE padouero IHs (2-s MOJIOBUMHA); (U3KYJIBTMUHYTKH
JIOKAJIbHOTO  BO3J€MCTBUS  (MHAMBUAYAIbHO), MO HeoOxoaumocTH. Pusnonoruyeckoe
000CHOBaHHE BIUSHUS NPOPECCHOHATBHO-TIPUKIAIHON TMMHACTUKU Ha Pa3IMYHbIE CUCTEMBI U
opransl yenoBeka. OCOOeHHOCTH NMPO(eCcCHOHANBHON AeATEIbHOCTH U YCIIOBHM TpyJia 6uosora,
B TOM 4YHcCie pabOTHUKa jabopaTopuu, pabOTHHKA B TMOJEBBIX YCIOBUAX. OCOOEHHOCTH U
IpaBUJa COCTABJICHHUS KOMILJIEKCOB MPO()EeCCHOHAIBHO-TIPUKIAIHON THMMHACTUKH C YYETOM
paboueit mo3el. [IpodunakTuueckre NMpueMbl, YMEHBIIAIONMIUE BO3/IEUCTBHE MPOGEeCcCHOHATHHO
BPEIHBIX (PAKTOPOB.

Monyns 3. CemuHapsl

Monyne 3 mpeacTaBieH 3aHATUSIMH CEMHHApCKOTO TuMa (CEeMHHapaMu) W CBSI3aH C
PUOOPETEHUEM OIbITa COBEPIICHCTBOBAHUS M KOPPEKLIMU HHIMBHIYaIbHOTO (DU3MUYECKOTO
pa3BUTHA, (I)YHKHI/IOHaJ'H)HBIX N JABHUTAaTCIIBHBIX BOSMOH(HOCTeﬁ; C OCBOCHUEM JXHU3HCHHO
HEOOXO/JMMBIX  HAaBBIKOB, ()OPMUPOBAHMEM YCTOHYMBOTO  MOTHBAIIMOHHO-IIEHHOCTHOTO
OTHOIIECHUS K (DU3KYJIbTYpHO-CIIOPTUBHOM J€ATEIbHOCTH.

Monynbnaass enuHuna 1. CocraBieHUss W INPOBEIEHUS KOMIUIEKCOB YIPaXXHEHUM
pa3IMYHOM HAIIPABICHHOCTH: CUJIA, BBIHOCIUBOCTD.

CocraBieHHEe U MPOBEJIECHUE KOMIUIEKCOB YTPEHHEH I'MTMEHWYECKONW T'MMHACTUKM IS
MY>KYUH M JKEHIIMH pa3au4Horo Bo3pacta. CocTaBieHHME U MPOBEAEHHE KOMILIEKCOB



YIPaXHEHUH JUIsl pa3BUTHSI CUIIOBBIX CIIOCOOHOCTEH y MY>KUMH U XKEHIIUH Pa3INYHOI0 BO3pacTa
(cocTaBineHMe M BBINIOJHEHUE KOMIUIEKCA YNPaKHEHWH JUIS YKPEIUICHHsS MBI OpIOLTHOTO
Ipecca; MBI CIMHBI; MBI PyK; MblmI HoOr). CocTaBieHHE U IPOBEJIEHHE KOMIUIEKCa
YOPaKHEHUH Ul pa3BUTHUS OOLIEH M ClelHaIbHOW BBIHOCIMBOCTH y CHOPTCMEHA, Pa3iIMYHOU
cnenyanu3anuid. KoHTponb 3a pa3BUTHEM CHWIIBI M BBIHOCIMBOCTU. KOHTpOIb 3a TEXHUKOU
BBITIIOJTHEHUS YIIPA)KHEHUHN Ha pa3BUTHE CUIIBIL.

MonynbHas enununa 2. CocTaBiaeHMS W IPOBENCHUS KOMIUIEKCOB YIPaKHEHUMN
Pa3IMYHOIN HANPABICHHOCTU: THOKOCTh

CocraBneHue U NPOBEJCHHUS KOMIUIEKCOB YIPAXKHEHUH A pa3BUTHUs 001l THOKOCTH y
JIOJEH Pa3IMYHOrO BO3pACTa: MY)KUMH, KEHIIUMH. COCTaBlI€HHE M IPOBEIACHHE KOMIUIEKCOB
YOPaXKHEHUH Ul pa3BUTUS TMOKOCTH M IMOJABMXHOCTH B IMO3BOHOYHBIX CYCTaBax IO CHUCTEME
[Munateca. CocraBieHHe U MPOBEJICHUE KOMIUIEKCOB YIPaXHEHUH Ha pa3BUTHE TMOKOCTH U
MOJIBUKHOCTH B Ta300€JpEHHBIX CYCTaBax Mo cucteMme Xarxa-iiora. KoHTpousb 3a pa3Butuem u
coxpaHeHneM ruOKocTd. KOHTpOIb 32 TEXHUKON BBHITOTHEHHS yIIPasKHEHHH.

MonynbHas enuanna 3. CocTaBlIeHUS U IPOBEICHUSI KOMIUIEKCOB YIIPa)KHEHU N
Pa3IMYHON HAMIPABICHHOCTU: OBICTPOTA, TIOBKOCTb.

CocraBieHue U NpoBeIeHUs] KOMIUIEKCOB YIIPaKHEHUN U1 Pa3BUTUS OBICTPOTHI peaKkIuU
y CHOPTCMEHOB pa3JIMYHOW CIEeUUaNM3alMi: MYXK4YMH, >KeHIIMH. KOHTpoib 3a pa3BUTHEM
OBICTPOTHI. CocraBieHHE KOMIUIEKCOB YNPaKHEHUM A pa3BUTUA  BECTUOYISIpHOU
YCTOMYMBOCTH, PAaBHOBECHS, JIOBKOCTH C HMCIOJB30BAHWEM pa3IMYHBIX CPEACTB (pu3mueckon
KyJbTypbl. KOHTpPOJIb 32 TEXHUKO! BBINOJIHEHMSI YIIPAKHEHUM.

MonynsHast equauna 4. Onpenenenue Gusndeckoir paboTocrnocoOHOCTH.

Onpenenenne (usmueckoid pabOTOCIIOCOOHOCTH deloBeKa (METOJ Ha  BHIOOD).
CocraBieHHe W TPOBENEHUS KOMIUIEKCOB YIPXHEHUH Ui pa3BUTHSL 0Omed (uzndeckoi
paboTOCIIOCOOHOCTH Y MY>KUHUH, KEHIIUH.

MopynbHas equHuna 5. KoHTpoIb 3a IEPEHOCUMOCTBIO HATPY3KH HA 3aHATUAX
pa3nuYHON (YHKIMOHAIBHOIN HAalIPaBJIEHHOCTH.

BrlnonHeHne KOMIUIEKCOB YIPa)KHEHUH AJIs pa3BUTHUS: CUJIbl, BHIHOCIMBOCTH, OBICTPOTHI,
rubkoctu. Omnpenenenue BO3ASHCTBUS HArpy3Ku € MOMOIIBIO KapThl-IKCIpecc aHanu3a. Pacuer
SHEPreTUYECKUX  3aTpaT MpU  BHIIOJHEHUM  KOMIUIEKCOB  YOPAXHEHUH  pa3inyHON
(YHKIIMOHAJILHON HANPaBJIE€HHOCTH.

MonynbHast eaununa 6. CocTaBieHHEe W TPOBEAECHHWE HWHAMBHAYAIBHBIX MpOrpamMm
03I0pOBUTEIBLHON HanpaBieHHOCTH. YacTs 1.

CocraBneHne WHJIUMBUIYaJbHOTO KOMIUIEKCA YIPaKHEHUH [0 NPUHLHUIY JbIXaTeJIbHOU
ruMHacTukn «bonu-dueke» n «Xarxa-iloray. CocTaBlieHHE MPOrpaMMbl HHJIUBUAYAIBHOTO
HEZEJIbHOTO JIBUTaTEIbHOTO PEKUMA C UCTIONb30BAaHUEM PA3IMYHbIX 030POBUTEIBHBIX METOIUK
U C KOHTPOJIEM 3a TEKYILIUM COCTOSIHUEM 370POBbS.

MonynbHast eaununa 7. CocTaBieHHE W TPOBEAECHHWE HWHAMBHUAYAIBHBIX MpOrpamMm
0310POBUTEILHON HAaNPaBIEHHOCTH. YacTs 2.

Pa3pabortare mporpaMmMy «0340pOBIIEHUS TO3BOHOYHHMKA) C UCIIOJIb30BAaHUEM PA3IUUYHbIX
JBUTaTENbHBIX U JABIXaTENBHBIX cucTeM. PazpaboTaTh nporpaMmy ICHUX03MOLMOHATIBHON
penakcanuu ¢ ucnoiabzoBanueM paznudabix PJIIT, GyHKIMOHANBEHOM MY3bIKH U IbIXaTEIbHBIX
METOJIUK.

MonynbsHas equauna 8. [IpoBeneHns u cocTaBieHUs KOMILIEKca Je4eOHON (HHU3UIECKOI
KYJbTYPBI.

Cocrasnenne u nposeneHne komiuiekca JIOK mpu pa3nndHoN HO30JIO0THYECKOW TPYIIIBI
(na BeIOOpP). KOHTPOIb MPOBOASIIETO 32 TEXHUKOW BBIMOJIHEHHS YIPAXKHEHUH.

MonynbsHas eqununa 9. [IpoBeneHus oreHKH PU3NIECKOTO COCTOSTHUS.

OneHuTs (QU3MUECKOE COCTOSHUE 4YelloBeKa METOJOM aHTponoMmeTpuu. PaccuuraTh
MHJEKCHl pu3nyeckoro pa3BuTHs. COCTaBUTh MpOrpaMmy KOpPpeKIUH (U3MYECKOTO COCTOSHUS
cpeAcTBaMU (PU3UUECKOM KYJIbTYpHI.

Monynbnas equaunal 0. [TpoBenenus oneHkH pyHKIIMOHAIBHOTO COCTOSIHUSL.



OueHuTh  (QYHKIHMOHAIBHOE COCTOSIHME  4YelloBeKa. PaccuMtaTh  MHAEGKCHI U
K03 duimeHTsl GYHKIIMOHATHHOTO COCTOSHUSA. OnpenenuTh OMOJOTHIECKH BO3pACT YeTIOBEeKa
U COCTaBUTh NPOrpaMMy KOpPpeKIuU (PYHKIHMOHATIHLHOTO COCTOSIHHSI CpelcTBaMu (pu3mueckoin
KYJIbTYPBHL.

MonynbsHas equauna 11. Metonuka coctaBiieHus mpodecCruorpamel.

OnenuTh QYHKIIMOHATBHOE U (DU3MYECKOE COCTOSHUE CTYACHTa METUIIMHCKOTO By3a. C
y4yeToM Oyayuieil mpodhecCHOHaIbHOM NIeATENbHOCTH COCTAaBUTh IMpodeccrorpaMmmy 1Mo CBOEMy
PO UITIO0 TOATOTOBKH.

AHHOTAIIUA PABOYEHN ITIPOTI' PAMMBI JIUCIUILIAMHBI « PU3UYECKASI
HOAT'OTOBKA (3JIEKTUBHBIE MOJAYJIN)»

Coneprxanue TUCIUILIAHBI

Monyib 1. O6miast pu3udeckast moAroToBKa

Pa3BuTtHe ocHOBHBIX (pu3mueckux kadecTB. OOecredueHrne HEOOXOIMMOTO ypOBHsI 0a30BOit
(U3HYECKOI MOATOTOBKH I IPUOOPETEHUSI HEOOXOIUMOTO 3armaca JABUTATEIbHBIX YMEHHUH U
HABBIKOB B MOCJEIYIONIeH TEXHUYECKOM MOArOTOBKE B M30paHHBIX BUJaX criopTa. CreruanbHas
MOATOTOBKA, O0OECIEUYUBAOINIAsl CTYACHTY BO3MOXKHOCTH YCIICHIHO JE€HCTBOBAaTh B YCIOBHUAX
copeBHoBaHMi. [loBbllieHre oOIIEro ypoBHS (PYHKIIMOHAJIBHBIX BO3MOXKHOCTEH OpraHu3Ma.
Coznmanue MpeArnochuIoK Il (OPMUPOBAHUS HOBBIX (DOPM JBIIKEHUIH W COBEPIICHCTBOBAHMSI
OCBOGHHBIX paHee. BocmuTaHue CHIOBBIX U CKOPOCTHO-CHJIOBBIX CIIOCOOHOCTEH, CHUIIOBOM
BBIHOCIIMBOCTU. BocnuTaHue CKOpOCTHBIX crocoOHocTel. Bocnuranue ObICTPOTHI MPOCTON U
CIIO)KHOW JIBUTATeNbHOM peakiuu. BocnuTtanue ObICTpOTHI ABKeHUH. Bocrutanue ruOkocTu.
Bocnuranue BhIHOCIMBOCTH. BocmuTaHue KOOpAWHAIMOHHBIX criocoOHocTei. [loarotoBka k
cnaye HopmaTuBoB ['TO.

Mopyns 2. IlnaBanue

OCHOBBI TEXHUKH TIJIAaBaHUS: BOJBHBIN CTUJIB, KPOJIb Ha criMHE, Opacc, 6arrepdisii. TakTuka
MPOIUJIBIBAHUS KOPOTKHUX W ATUHHBIX JUCTAHIMI pa3nu4HbIMU criocobamu. TexHuka moBopora.
Crapt ¢ TymMOb1. KoMIuIekCHOE T1aBaHue.

Mopyns 3. Jlerkas atieTuka

OOy4eHne 1 COBEPIIEHCTBOBAaHUE B TEXHUKE CIIPUHTEPCKOTO Oera: HU3KUN U BBICOKUH CTapT,
CTapTOBOE YCKOpPEHHUE, TaKTHKa npoberanus auctannuu. OOyueHHWE U COBEPIICHCTBOBAHUE B
TEXHHKE KpPOCCOBOTO Oera: TpPEeHHWPOBKAa BBIHOCIUBOCTH, TaKTHKa Oera Mo IUCTaHIINH,
¢unumuponBanre. OOyueHHE M COBEPILIEHCTBOBAaHHE B TEXHUKE MpPBDKKA B JJIMHY C MECTa.
OOyd4eHrne U COBEpIIICHCTBOBAHNE B TEXHUKE METaHHUsI CIOPTUBHOTO CHapS/A.

Monyns 4. dyt6on

OCHOBBI TEXHUKH M TAaKTUKH UTPHl B (GyTOON: Meperadu, MepeMeNIeHUs, B3auMOIeHCTBHE
UTPOKOB Ha moJe. TakTuka JedcTBUM B 3amuTe W HanajaeHuu. OOMaHHbIE NEeHCTBUSA. YdeOHbIe
WTPBI.

Mopyns 5. ATneTnyeckas THMHaCTHKA

Pabora ¢ orsromenusimu. OCOOCHHOCTH CHIIOBOM TPEHHPOBKU. BHIIBI CHIIOBOW HArpy3KH.
[IpaBuna pabGoTel Ha TpeHaxkEpax. TexHWKA BBITOJHEHHUS CHJIOBBIX YIpaKHEHHH. TexHuka
MOABEMA IITAHTA PHIBKOM M TOJYKOM.

Monyns 6. Boneiibon
OCHOBBI TEXHUKHM W TAKTUKH HWrPHl B BOJEHOOJ: Tepemadyd Mms4a CBEpXy U CHH3Y,
HamajalouMi  ynap, OJOKMpoBaHME, BEepXHSAS W HIDKHAA 1ojada. llepemenieHns,



B3aMMOJICHICTBHE UTPOKOB Ha IJIOMIaKe. TaKTHKa ACHCTBUN B 3allUTE W HAMaJCHUHU. Y UYeOHBIC
HT'PEL

Monyib 7. backet6ou

OCHOBBI TEXHUKH U TaKTUKHU UTPbI B 0ACKETOON: mepeaayu, nepeMelleHus, OpocKku Ms4a 1o
KoJbIly, mTpadubie Opocku. B3zaumMopeiicTBue WUrpoKOB Ha IUIOMIaAKe. TakTuUka JEWCTBUN B
3alUTE U HalaJeHUH. Y UeOHbIEC UTPHI.

Monayns 8. bBagMuHTOH

OCHOBBI TEXHUKH W TAaKTHKU WTPhl B OaJMHUHTOH: yJapbl CBEPXy M CHH3Y, KOPOTKHE U
nnuHHble. [lomaua Bomana. Taktuka AedcTBUE B 3amure W HamaaeHuu. llepemenienus,
B3aMMO/ICHCTBHE UTPOKOB Ha IUIOMIAJIKE B MTAPHOM Urpe. Y4yeOHbIEe UTPHI.

Mopyns 9. HacTonbHbIM TEHHHC

OCHOBBI TEXHUKH U TAKTUKH UI'PBl B HACTOJIbHBIM TEHHUC: YAaphbl, noaceyku. TexHnuka
noaaun. TakTuka NeWCTBUM B 3alUTE U HanajaeHuu. llepemenenns, B3anMOAEHCTBUE HTPOKOB
B MapHOU Urpe. YueOHbIE UTPHIL.

Monynb 10. Aspobuka

AbspobHbIe ynpaxkHeHus. OOy4eHHe TEXHUKE BBITIOJHEHHS 0a30BBIX JBIKCHUH B adpoOHKe.
Hcnonb3oBaHue pa3nuyHBIX I[JIOCKOCTEH [BMKEHUN pa3HbIMM dYacTsmu Tena. OOydeHue
pa3HOHANPABICHHBIM JBIDKEHUSIM B CyCTaBaX paslUYHbIX dacrted Tenma. OOydeHue
UCIOJIB30BAHUIO PA3IMYHOTO pPHUTMA JBW)KCHUH PYK HM HOT, HM3MCHCHUIO HAIpPaBJICHUS
BBITIOJTHEHUS IBIDKEHUS M IepeMeIeHrid B mpocTpancTBe. OOy4eHHe CB3KaM B adpoOUKe.

Monyns 11. Haptc
OOyyenne TexHUKE MO3ULMU sl Opocka. OTpaboOTKa TOYHOCTHM METaHHUS IO CEKTOpaM.
[TpaBuna urp «Paynny», «bonbmoit Paynmy, «501», «Cektop 20». YueOHbIC UTPHI.

AHHOTAIIYSA PABOYEH ITPOT'PAMMBI JINCHUTLJIMHBI «BBEJIEHUE B
BUOTEXHOJIOI'MIO»

COI[Cp)KaHI/Ie JAUCIMITIIMHBI

Monyns |. OGmiast GuoTexHoIOTHs

MopynwsHas enqunuia 1. BBenenue B OMOTEXHOIOTHIO.

BBenenune. buorexHonorus kak Hayka u cdepa mpousBoAcTBa. KpaTkas ucrtopus pa3BUTHS
ouorexHosoruu. buorexHomoruss u  GyHAAMEHTaIbHBIE AUCHHUIUIUHBL. ~ CoOBpeMeHHas
OMOTEXHONOTHSI KaK OJHO W3 OCHOBHBIX HAMpaBICHWH HAyYHO-TEXHHYECKOTO Mporpecca.
buotexHosnoruzanusa HapoOAHOTO XO3sMCTBA. BMOTEXHOJIOrUA U SHEpPreTukKa. bHOTEXHOIOTHUS U
npupoaHble  pecypcbl.  I[IpuMeHeHne  OMOTEXHONOTMYECKMX  METOAOB B TOPHO-,
He(renoObIBaroIet 1 HeTenepepadaThIBAONMIECH TPOMBIIUICHHOCTH. XUMHYECKash TEXHOIOTHS
u OuorexHonorusi. KomOWHHMpOBaHME OMOCHMHTE3a W OpPrCHHTE3a MpPH MHOTOCTAIUIHOM
MOJYYEHUH MOTYNPOTYKTOB M IEIEBBIX NPOIYKTOB. BHOTEXHOIOTHS M1 HOBBIE METObI aHAIN3a U
KoHTpousi. buocencopsl. buonatauku. HoBele matepuansl (6uonoaumMepsl U Ap.), TOTydaeMbie
OMOTEXHOJIOTHIECKUMU METOJIaMH. buotexnonorus u WHTEHCU(HUKAIHS
CEJIBbCKOXO35IMCTBEHHOIO NMPOU3BOACTBA. [[0BBIIEHNE TPOLYKTUBHOCTH CENBCKOXO3SIMCTBEHHBIX
pacTeHui U >KMBOTHBIX. HOBBIE METONBI KyJIbTUBHPOBaHUs pacTeHH. HoBble BUABI KOPMOB.
buotexHonorust u mnumieBas MPOMBIIUIEHHOCTh. COBEpIIEHCTBOBaHWE NyTel mepepaboTku
CEJIbCKOXO3SIMCTBEHHBIX MPOAYKTOB. HOBBIE pPa3HOBUIHOCTH TMHINEBBIX MNPOAYKTOB. I[lyTm
penieHus mpoOJeM DKOJOTUU U OXPaHbl OKPYXKAIOIMIeH Cpeibl METoJaMH OHOTEXHOJIOTHH.



IlepepaboTka M yTWIM3aLMs HPOMBIIIJIEHHBIX OTX0A0B. OYMCTKAa MNPOMBIIIJIEHHBIX CTOKOB.
buopnerpanarus kceHOOUOTHKOB.

buorexnonorus u  MeauuuHa.  [lomyueHne — OMOTEXHOJOIMUECKUMHM  METOAAMHU
JICKapCTBEHHBIX, NPOPMIAKTUYECKUX M JUATHOCTUYECKUX IIpenapaToB. buorexHomorus u
[IOHHUMaHHE OCHOB MATOJOIMM HWH(EKIHOHHBIX, OHKOJOTMYECKUX U HAacleJCTBEHHbIX
3a0oseBaHni. BUOOOBEKTHI KaK CPEeICTBO MPOU3BOJICTBA JIEKAPCTBEHHBIX, MPO(YUIAKTHUECKUX U
IMarHocTuueckux mnpenapartoB. Knaccudukanus O0mM000beKTOB. MaKpoOOBEKThl KUBOTHOTO
npoucXoXkAeHus. YemoBek Kak JoHOp. YenoBek Kak OOBEKT HMMMYHH3AaLUU M JIOHOD.
MiiekonuTaronye, NOTULBI, PENTWIMM, pblObl, HACEKOMbIE, IayKOoOOpa3Hble, MOpPCKHE
6ecnio3BoHOUHBIE. KynbTyphl TKaHEH YenoBeKa U APYruX MieKonuTaromux. OCHOBHBIC TPYIITBI
[I0JIy4aeMbIX OMOJIOrMYECKH aKTHUBHBIX BEIECTB. BHOOOBEKTHI paCTUTEIIBEHOTO MPOUCXO0XKICHHSL.
Jukopacryuue, IUIaHTaMOHHbIE pacTeHus. Bomopocnu. KylbTypbl pacTUTENbHBIX TKAHEH.
OCHOBHBIE TpyHIbl TOJXy4aeMbIX OHOJOIMYECKHM AKTHBHBIX BEILECTB. bBHOOOBEKTHI —
MHUKPOOPIraHu3Mbl. DyKapuoThl (IpocTeiine, rpudsl, Ipoxoku). IIpokapruoTsl (aKTHHOMHIIETHI,
sybakTepun). Bupycbl. OCHOBHBIE TPYIIBI MOTY4YaeMbIX OHMOJOTMYECKH AKTHBHBIX BEILECTB.
BrooObeKTEl — MakpoMOJEKYyJdbl ¢ (EepMEHTATUBHOW AaKTHBHOCTHIO. [IpOMBINIICHHBIC
OMOKaTanu3aTOpbl HAa OCHOBE HWHAMBUIYalIbHBIX (EPMEHTOB M  MYJIbTU(PEPMEHTHBIX
KOMILIEKCOB. bHOKOHBEpCHUs NP MOJIyYEeHUH FOPMOHOB, BUTAMUHOB, aHTUOMOTHKOB U JIPYIHX
OMOJIOTNYECKU aKTUBHBIX BEIIECTB.

MonynpHas equauna 2. ['eHeTHYecKrne OCHOBBI COBEPIICHCTBOBAHUSI OMOOOBEKTOB.

Ilytu m Meronbl, UCHOIb3yEeMble NPU MOJYYEHHU Oosiee HMPOAYKTUBHBIX OMOOOBEKTOB MU
OMOOOBEKTOB C JAPYTMMH KauyeCTBaMH, TOBBIMIAIONIMMUA BO3MOXKHOCTh HMX HCIOJB30BAaHUS B
IIPOMBIIIJICHHOM IPOU3BOACTBE (YCTOMUMBOCTH K MH(EKIMAM, pOCT Ha MeHee Ae)ULUTHBIX
cpenax, 0oJbIliee COOTBETCTBHE TPEOOBAHUSAM IMPOMBIIIICHHON TUTHEHBI U T.1.). TpaJiulluoHHbIE
MeToAbl cenekuud. Bapuaunonssle psaasl. OTOOp CHOHTaHHBIX MyTauuil. MytareHes u
cenekius. OU3MUECKUe M XMMUYECKHE MyTareHbl, MexaHu3M ux zaeictBus. Knaccugpukarnus
myTtaiuil. I[Ipobrembl reHeTndyeckod CTaOMIBHOCTM MYTAaHTOB IO MPU3HAKy o00pa3oBaHUs
1[EJIEBOI0 OMOTEXHOJIOTMYECKOTr0 IPOAYKTA.

Knerounass MHXEHEpUsS U HCIOJB30BAaHUE €€ METOJOB B CO3JAHMM MHMKPOOPraHM3MOB M
KJIETOK pacTEHUN — HOBBIX MPOAYLIEHTOB OMOJIOTMYECKH aKTUBHBIX (JIEKapCTBEHHBIX) BEILIECTB.
IIporomnacTupoBaHue U CIUSAHUE MPOTOILUIACTOB MUKPOOPraHU3MOB U pacTeHUil. Bo3MOXXHOCTB
MEXBHUJ0BOTO U MEXPOJIOBOr0 CIMSIHUSA. [ MOpU/IbI, MOTyUyaeMble MOCHE CIUSHUS MPOTOIIACTOB
U pereHepanuu kjaeTok. CIusHHE MPOTOIUIACTOB M MOJYYEHHE HOBBIX TMOPHUIHBIX MOJEKYJI B
KauecTBe LENEeBbIX NPOAYKTOB. [IpoTomutactupoBaHuMe M aKTHBALUSA «MOJYALIUX T'E€HOB).
B03MOXHOCTh TOJTyuyeHHs] HOBBIX OHOJIOTMYECKH AaKTHBHBIX BELIECTB 3a CYET aKTHBALUU
«MOJTYAIIUX F€HOB». MeToAbl KJIETOYHON MHKEHEPUH IPUMEHUTENIBHO K KMBOTHBIM KIIETKAM.
I'u6punomel. 3HayeHne THOPUIOM JUId IPOU3BOJACTBA COBPEMEHHBIX JAMAarHOCTHYECKUX
npenaparoB. ['eHeTnyeckass MH)KEHEpUs M CO3/IaHHE C ITOMOINBI0 €€ METOJOB IPOAYLIEHTOB
HOBBIX JIEKApCTBEHHBIX BellecTB. OCHOBHbIE MPHUHLUIBI TeXHOJOrHMH pekomOuHaHTHOU JIHK.
BHeXpoMOCOMHBIE T€HETUUECKHE 3JIEMEHTHI — IUIa3MHUAbl U UX (YHKIMH Y MUKPOOPIaHU3MOB,
UCTOJBb3YyeMBIX B  OWOTEeXHONOrH4Yeckux rmnporeccax. OCHOBHbIE — (PU3MKO-XMMHUYECKHE
XapaKTEPUCTUKN Iu1a3Mul. B3ammogelicTBue mua3Mul ¢ T€HOM XO03dMHA. Poib IutasMuaHONW U
¢arosoit JIHK B reHernyeckoM KOHCTPYMPOBAHHUU TPOIYLEHTOB OUOJOTHMYECKH AKTHBHBIX
BEIIECTB. TpaHCIO30HBI M MX HCIOJIB30BAHHE B KOHCTPYMPOBAaHWUU  IPOAYLIEHTOB.
HamnpaBnennsiii mMytarene3 (in Vitro) m ero 3HaueHWe TMPU KOHCTPYHPOBAHHU IPOAYIIEHTOB.
[TonsiTHE BEKTOPOB B TEHETHYECKON MHXKEHEPUH. BEKTOpHBIE MOJIEKYJIBI HA OCHOBE IIJIA3MHUIHON
u ¢arosoii JIHK. Xumunueckuii cunre3 ¢parmentoB JIHK. Mertoasl cexkBeHUpOBaHMUS.
XAMHYECKUN cuHTe3 TeHa. DepMeHThl, HCIOIb3yEMbIE B T€HETHYECKOM HWHKEHEPHH.
Pectpukraspl. Knaccudukaums wu crnemuduuHocts. DOpMUPOBAaHHE «IMIKUX —KOHIIOBY.
Pectpukraser E. coli R1 u pacro3naBaeMasi €0 MOCIIEI0BATEILHOCTh HYKJICOTHAOB. JIurasel u
MeXaHU3M Ux JenctBus. [locnenoBareabHOCT Onepanuil pU BKIFOYEHUH 9Y>KEPOIHOIO T'€Ha B
BEKTOPHYIO MoJieKyidy. llepeHoc BekTopa ¢ 4yXEepOJIHBIM TI'€HOM B MHKPOOHYIO KIIETKY.



KomnerenTHsle kneTku. I'eHeTnyeckre Mmapkepsl. MeTo bl HASHTU(UKALUN U U30JISILIUN KJIOHOB
¢ pexomOunantaoit JIHK. IIpoGiembl skcrpeccuu 4yKepOJHBIX T'€HOB B MHKPOOPTaHU3MaXx.
I'eHBbl )KMBOTHOM KJIETKU: 5K30HBI, HUHTPOHBI. O0ecrneyeHne BO3MOKHOCTH IKCIPECCHHM T'€HOB
MJIGKOMUTAIOMUX B MHKpOOHOW kieTke. OOparHas TpaHckpunrasa. CrocoObl HpeooeHHs
0apbepoB Ha IyTH SKCIPECCHM YYXKEPOAHBIX TIeHoB. CTabmin3anus 4yKepOoAHbIX OEIKOB
(ueneBbIX MPOAYKTOB) B KJIETKe. | eHEeTHYecKHe METObl, OO0ECIEUMBAIOUINE BbIIEICHUE
qyKEepOJHbIX O€IKOB U cpely. MUKpPOOpraHU3Mbl Pa3HbIX CHUCTEMATUYECKUX IPYMI (JIPOXIKH,
9y0aKTepuy, AKTHHOMHUIETHI M Jp.) KaK XO035eBa INPHU DKCIPECCHU YYKEPOTHBIX TI'E€HOB.
Crnenuduueckue npoOieMbl N€HETUYECKOM HMHXKEHEPUHM INPH CO3JaHMM HOBBIX IMPOJYLIEHTOB
OEJIKOBBIX BEIIECTB, IIEPBUYHBIX U BTOPUYHBIX META0OIUTOB KaK LEJIEBbIX OMOTEXHOIOTHUECKUX
IpoyKTOB. I'eHoMuKa. [1oyIHOE CeKBEHHpOBaHKME T€HOMA. 3HAUYEHUE MEXAYHAPOIHOIO IIPOEKTa
«['eHoM uenoBeka» B MeIMKO-OMOIOTMYECKOM acriekTe. BrisiBinenue hause keeping reHos ivi y
HaTOreHHBIX MHUKPOOPraHM3MOB. [I0MCK HOBBIX MHIICHEH Ha OCHOBE MPOIYKTOB Vi TC€HOB IS
AHTUMUKPOOHBIX BEIIECTB M CO3/JaHUE HOBBIX JIEKAPCTBEHHBIX IMpenaparoB. lIporeomuka.
CoBepIlIeHCTBOBAaHUE METOJOB JIBYXMEPHOIO 3JIeKTpodope3a U «BU3yalIM3alMs» IpoTeoMa B
KaKJIbIi 1aHHbId MOMeHT. KonndecTBeHHast mporeomuka. Ee 3Hauenue s neneit papmariuu.
MonynbHas eauauna 3. IMMoOmin3oBaHHbIE OMOOOBEKTHI B YCIOBUSAX IPOU3BO/ICTBA.
WmxeHepHasi H3UMOJIOTHUS M MOBBIIICHNE 3(PPEKTUBHOCTH OMOOOBEKTOB (MHIMBHYaTbHBIX
(bepMeHTOB, (EpPMEHTHBIX KOMILJIEKCOB M KIJIETOK IMPOJYLEHTOB) B YCIOBMSAX INPOU3BOJCTBA.
NmmoOunu3oBanHble (Ha HEPAaCTBOPUMBIX HOCHUTENAX) OHOOOBEKTHI W WX MHOTOKPAaTHOE
ucrnonb3oBanue. PecypcocOepexkeHne. IKOIOTMYECKHE MNpPEUMYyIIecTBa. DKOHOMHYECKas
nesecoodpasHocts. [loBhIlIeHHEe KadecTBa IMpenapaToB JIEKAPCTBEHHBIX BEIISCTB (TapaHTHs
BBICOKOM  CTENEHM  OYMCTKH, OTCYTCTBHS  IUPOTEHHBIX, aJUIEPr€HHBIX  IMpUMecel).
HepactBopriMble HOCHUTENM OpPraHMYECKOM M HEOPraHUYECKOM NpUpoabl. MHUKpOCTpyKTypa
HocuTenedl. IMMoOmin3anus 3a cyer o0pa3oBaHUsl KOBAJEHTHBIX CBsI3€ Mex1y (hepMeHTOM U
HocuteneMm. llpenBapurenpHas akTUBaUMA HOCUTENs OpPOMHUCTBIM LIMaHOM. MexaHu3M
akTuBauMu. KoBaJleHTHbIE CBA3M C IOMOILBIO OM(PYHKIMOHAIBHBIX pPEAreHTOB MEXIy
MoJIeKyJIaMH (pepMEHTa, CBA3aHHOIO ¢ HocuTeneM. BiusHue nmMmobuinzanuu pepMeHToB Ha UX
CyOCTpaTHBIM CHEKTp M KHHETHUYECKHE XapaKTepUCTUKU. [loBbllIeHHE CTaOMIBHOCTH.
Pacmpenue 30HbI onTUManbHOW Temreparypbl. [IpuunHbl yka3zaHHBIX sBIEHUH. AncopOuus
(epMEeHTOB Ha MHEPTHBIX HOCUTENSAX U MOHOOOMEHHHMKaX. [IpuunHbl YaCTUYHBIX OrpaHUYEHUI
UCIOJIb30BaHUSA 3TOr0 MeroAa uMMoOunm3auuu. HMMmoOwnnzauus (epMeHTOB IyTeM
BKJIIOUEHUS B CTPYKTYypy renst. OpraHndeckue U HeOpraHu4eckue resid. MeTopl BKIIOUYEHUS B
aJIIbTMHATHBINA U MOJHAKpUIAMUAHBIN renb. [[puyrHbl YaCTUUHBIX OrpaHUYEHUN HCTIOIb30BaHUS
METO/a IPU BBICOKOMOJIEKYJIIPHBIX cyOcTpaTtax. MUKpoOKarcyarupoBaHue pepMeHTOB KaK OJWH
U3 crnoco0oB X MMMOOMIM3anuu. Pasmepbl n cocTaB 00070YKHM MHUKpoOKarcyl. buokartanus B
TOHKOM OpraHHYecKoM cuHTe3e. lcrnosnbp3oBaHue MMMOOMIM30BAaHHBIX (DEPMEHTOB IpH
MIPOU3BOJICTBE MOITYCUHTETUUECKUX [-JIaKTAMHBIX aHTUOMOTHKOB, TpaHc(OpMalUs CTEPOUIOB,
pas3fieJIeHUH paleMaToB aMUHOKHCIOT M T.I. MMmoOunm3oBaHHble (DepMEHTHl M JeueOHOoe
NUTaHUe. YJaleHue JaKTO3bl U3 MOJOKa C MOMOIIBI0O MMMOOWIN30BaHHOM P-TalakTo3uja3bl.
[IpeBpaiienre TIOKO3bI BO (PYKTO3y C IMOMOIIBI0 WMMOOMIM30BAaHHOHN TIIIFOKOM30MEpa3bl.
@depMeHTHBIE 3JIEKTPOAbl HAa OCHOBE HMMOOMIIM30BAaHHBIX (DEPMEHTOB TIIFOKO300KCH/Ia3bl,
JaKTaTACTUAPOTeHas3bl, ypeasbl, MEHUIUIMHA3bL.  VMMMOOMIM3amMsl  LENbIX  KJIETOK
MHUKpPOOPTaHW3MOB U pacTeHui. MoHOpEepMeHTHBIE OMOKAaTaTN3aTOPbl HA OCHOBE LIEJBIX KIETOK.
BuyTtpukierounas pereneparus kopepmentoB. [Ipobnemsl auddys3un cybcTpata B KIETKY U
BBIXO/Ia MpOAYyKTa peakuuu. [loBbIlleHHEe NPOHUIIAEMOCTH OOOJOYKH y HMMMOOWIN30BAHHBIX
kieTok. IlonHbIi cuHTe3 1eneBoro mpoayKTa MMMOOMIM30BAaHHBIMU KJIETKAMU HPOAYIIEHTOB.
Hcnonp3oBanue A MMMOOWIM3AalMM KJIETOK B Haubosee MpPOAYKTUBHOM (aze pOCTOBOTO
rukiaa. OcoOeHHOCTH (DU3MOJIOTUU KJIETOK, HAaXOJAIIuXcs B siueiikax rens. IlepcnexTuBbi
HCIIOJIb30BAHUSl «IUTFOC»-BAPUAHTOB MPOAYLIEHTOB I1OCJIE NPOTOIIACTUPOBAHUS U PEreHEPALNH
munenus. Co3naHue OHOKATaNIU3aTOPOB BTOPOTO TOKOJIEHHS HAa OCHOBE OJHOBPEMEHHOU
MMMOOWIN3allUd TPOAYLEHTOB ©  (GepMeHTOB TpaHChOpMaMK TPOAYyKTa OWOCHHTE3A.



OObeHEHHE B OJHOM OHMOpEakToOpe Ipolecca OMOCHHTE3a M PEaKIMU TpaHchopMaluu.
«OTKpPBITBIE CUCTEMBI JIJIS1 YCIIOKHEHUS». BHOpeakTopbl pa3HbIX THUIIOB.

MonynbHass enuHuna 4. BHyTpukierouHas peryssinus MeTrabonu3ma M YIpaBlieHHUE
OMOCHHTE30M.

MexaHu3Mbl BHYTPUKJIETOYHON peryysiiud U OMOCHHTE3 IEeJIeBbIX OHMOTEXHOJIOTMYECKUX
npoaykroB. Muaykmms u penpeccust cuHre3a (epmenroB. CocraB omepoHa. MexaHH3MBI
peryasiuu JeHCTBUS T'€HOB U MX HCIOJb30BAHUA B OMOTEXHOJOTMYECKUX IPOLECCaX.
WNurubuposanue bepmeHTOB OouocuHTe3a 1o IPUHLINITY oOpaTHOU CBSI3U
(perpouHrHOMpoBaHue). MexaHU3M PETPOMHTHOMPOBAHMS. AJUlOCTepUYECKUue (PEPMEHTHI.
3Ha4YeHHEe ATOr0 MEXaHH3Ma B PEryJALUU KU3HEACITEIBHOCTH KIIETKH M IIyTH NPEOAOICHUS
OrpaHUYEHUIl OMOCHHTE3a LEJEBBIX NMPOAYKTOB Yy cyneprnpoayueHToB. Co3qaHue MYTaHTOB C
HapyIIEHHEM aJNIOCTEPUYECKOrO IEHTpa Yy KIFOYEBHIX (PEPMEHTOB OMOCHHTETUYECKHX ITYTEH.
OntumMuzanus noxdopa cpen (cpenbl ¢ YMEHbLICHHBIM COJCPKAHUEM KOHEYHBIX MPOJYKTOB
OMOCHHTETHYECKUX IyTei). AMHUHOKHCIOTHBIH KOHTPOJIb MeTabomm3Ma H  (YHKIUU
ryaHo3unTerpadocdara. Anantanus K MEHSIOLMMCS YCIOBUSAM Cpellbl U MEXaHU3M CTPOIroro
(«<STRINGENT») xontpons. MexanusM o0Opa3oBaHus TryaHo3uHTeTpadocdara (ryaHo3uH-5'-
mudocdar-3'-nudocdara). Bnusaue ryanozunrerpadocdara Ha IKCIIPECCHIO PA3ITUYHBIX TEHOB.
[MosutuBHBIM ¥ HeratuBHBI KOHTpodb. Rel A* u Rel Atrrammel. BumoBas crenuduaHocTh
CTPYKTYpbl ~ T'yaHO3UH(OC(hATHBIX  peryisTopoB.  bHOCHHTE3  pasJMYHBIX  LEJIEBBIX
OMOTEXHOJIOTMYECKHX TPOIYKTOB M POJb CUCTEMBI PETYJSIUH MeTaboIu3Ma, 00YCIOBICHHON
ryaHo3unterpadocharom. KarabonutHas pemnpeccus. «I'moko3Hbslid 3¢ ¢dexkt» U moaaBieHHe
CHHTE3a KaTabOJIMuecKuX QepMeHTOB. TpaH3uTHas pernpeccusi. VckiroueHHe WHIYKTOPA.
KarabonutHoe mHrHOMpoBaHue. MexaHu3M KataOonuTHOW pernpeccuu. llukmuueckmii 3', 5'-
aneHosuaMoHO(ochar (HAM®D). Anenwiariukiasza. buomornyeckue d3pdextei TAMO.
MyTaHTbl, yCTOHYMBBIE K KaTaOOJIMTHOW pENpeccuu, UX HCIOJIb30BaHUE B OMOTEXHOJOTHH.
Perymsauus ycBoeHus a3zorconepikamux coequHeHuid. KirodyeBble coennHEHHS B OMOCHHTE3€
azorcojepKalux coeluHeHUH. DepMeHTbl CHHTe3a IJyTamara M IiiyramuHa. [loHsTue
KyMYJIAITUBHOTO DPETPOMHIHOMpoBaHMs. MyTaHTBI C WM3MEHEHHOM peryisiuueil a30THOTo
MeTa0oa3Ma M BO3MOXKHOCTH HHTEHCHU(UKAIMK OWOCHHTE3a psja MEePBHUUHBIX, BTOPUYHBIX
METa0OJUTOB W HEKOTOPHIX ()ePMEHTOB. BHYTPUKIETOUHBIM TPAHCHOPT H  CEKPEIHs
OMOTEXHOJIOTMYECKHX MPOIYKTOB Y MUKpPOOpraHu3MoB. CTPYKTypa U BUIOBas CIELU(PHUUYHOCTh
0001104kH. Posb KJIE€TOUHOM CTEHKH, BHEIIHEH U BHYTpeHHEH MeMOpaHbl. bruocuHTes noiaumepon
obonouku. Jlutmueckue QepmMeHTh. MeMOpaHHBIE CHUCTEMbI TPAHCHOPTa HOHOB U
HU3KOMOJIEKYJISIPHBIX MeTa0onuToB. Krnaccupukamuss cucreM TpaHcmopTa. Perymsmms ux
¢byHkuuid. buoTexHogornyeckre acrneKkTbl HHTEHCU(UKAMY TPAHCIIOPTa HU3KOMOJIEKYJISIPHBIX
BEIIECTB B KJIETKY U OCBOOOKICHHUS M3 KIETKH. MeXaHM3MBbl CEKPEIUU BBICOKOMOJIEKYJIISIPHBIX
OuoTexHoioruyeckux  npoaykroB.  dochopHbiii  oOMeH u  3HeprooOecrneyeHHe.
brotexHonornyeckue acmekTsl cekpennu. «CyneprnpoayleHTh 1 MEXaHU3MBbI 3aIIUTHI KIETKH
OT 00pa3yeMoro €rw IMpOAyKTa B Clydae ero TokcuuHocTd (Suicide). Kommaprmenramusi.
MynbsTudepmenTaole KoMiuiekcsl. OOpaTuMasi MHAKTUBALUS M PeaKTUBAIMS BO BpeMs BeIOpoca
B cpeny. HempoHHIIaeMOCTh KJIETOYHOW MeMOpaHBI MPOAYLEHTa A IK30reHHoro Suicide.
[TpuponHass HEYYBCTBUTENBHOCTh MPOAYIEHTA K OOJBIIOMY KOJHYECTBY 00Opa3yeMoro WM
IEJIEBOTO OMOTEXHOJOTHYECKOT0 MPOAYKTA 32 CYET OTCYTCTBUS BHYTPUKIETOUYHBIX MHILIEHEH.
OOpa3oBaHHe IENEBOTO TPOAYKTa Ha TO3MHEH CTaauM pPOCTa TMPOIYIEHTa C OCIa0JICHHUEM
YyBCTBUTEIBHOCTH KJIETOK K LeNeBOMy MNpoAykTy. CoxpaHeHHE CBOWMCTB MPOMBIIIICHHBIX
IITaMMOB MUKPOOPTaHU3MOB TIPOJIYIICHTOB JICKAPCTBEHHBIX BemiecTB. [IpobieMsr ctabunm3anmun
NPOMBIIUICHHBIX INTaMMOB. [IpHuuHBI HECTAOMIBHOCTH  CyNeprnpoAyleHToB. CrocoOsbl
MOJICP)KaHUST  aKTHBHOCTH. MEXAyHapoIHble ¥  HAlMOHAJBHBIC KOJUIEKIIUH  KYJIBTYP
MHUKPOOPIaHM3MOB W HX 3HAa4eHHWE JUIS Pa3BUTUS OHMOTEXHOJIOTMH. baHKM JaHHBIX O
MHUKPOOpPTaHW3MaX, pACTHTEIbHBIX W JKUBOTHBIX KIETKaX W OT/ACIBHBIX IITaMMax
MHUKPOOPTIaHU3MOB.

MonaynbHasg enuHUIA 5. BUOTEXHOJIOTHYECKHUE CUCTEMBI TPOU3BOJICTBA.



VYcnoBusi, HeoOXoAMMBIE mJii pPabOThl OMOOOBEKTOB B OHMOTEXHOJIOTHYECKHUX CHCTEMax
MPOM3BOJICTBA  JIEKAPCTBEHHBIX  CcpeACTB.  OCHOBHBIE  «BapUaHTBD»  OHMOTEXHOJOTHIA.
buotexHonornyeckuii mnpouecc kak 0a30BbIi 3Tal, 00€CHEUMBAIOLIMNA ChIpbE AJS IOIY4YEeHUs
JICKapCTBEHHBIX, MPOPUIAKTUIECKUX WM TUArHOCTHYECKUX MpenapaToB. BHOTeXHOIOTHUECKHiA
oporecc  Kak — IPOMEXYTOUHBIM MM 3aKJIIOUYMTENIBHBIA  3Talml  MPOU3BOJCTBA.
buorexHonornyeckuii mpomecc, oOeCHeUMBAIOIIMKA BCE CTAaAMM CO3JaHHs  Jie4eOHOro,
poUIAKTUYECKOTO M JAMarHocTuyeckoro npemnaparta. OOIine OCHOBBI SK30I'€HHON peryJisiuu
MPOAYKTUBHOCTH MAaKpO- U MUKPOOOBEKTOB. JKuzHneobecnedeHne MakpoOpraHu3MOB (FKMBOTHBIX
W BBICIIUX PACTCHHMI) KaK MCTOYHHWKA OWOMAacchl (pa3iM4YHBIX TKaHeW). JKusHeobOecrieueHue
MHUKPOOPIaHU3MOB KaK HCTOYHMKAa OMOMAacchl. 3ammra OT KOHTaMuHanuu. [IpenorBpaiueHue
BbIOpOCa B OKpYXaroIlylo cpefdy. TeXHOreHHas 3KOJOrMYecKas HUIlA JUlsl CYIIeCTBOBAHHUS
MHUKPOOOBEKTOB B MOHOKYJbType. JKuzHeoOecreueHne KyJabTyp KJIETOK BBICIIUX PACTEHUH U
KUBOTHBIX. 3aIlUTa OT KOHTaMUHAUMU. AyKcHHBI. L{lUTOKMHMHBL. VIHIYKTOpPbI MUTOTHYECKOTO
rukiIa. [Ipo6iemMbl TM30reHnU U OHKOTE€HOB MPH KYJIbTHBUPOBAaHUN O0M000BEKTOB. ObecnieueHue
3¢ exTuBHONU pabOTHl OMOOOBEKTOB, MCIOJIB3YEMbIX KaK IPOMBIIUICHHBIE OMOKATaIUu3aTOPhI.
[Ton6op peakumonnbix cmeceil. Mnxenepusie pemenus. CoueTaHue yCIOBUM s MOAACPKaHUS
XKHU3HeoOecreueHus: OMo0OBEKTa U MaKCUMaJIbHOI'O CHHTE3a LIEJIEBOT0 MPOIyKTa pU Haubosee
CIIO)KHOM BapuaHTe OMOTEXHOJOrM4ecKoro mnporecca. HampaBnenHas peryisuus cocTaBa
NUTATENbHOM cpeabl M BO3AeWCTBUS (u3nyeckux (akTopoB B Iporecce (hepMeHTaIH.
[IpeniecTBEHHUKY 1I€JIEBOTO MPOAYKTa U BPEMs UX BHECEHHUS B CpENLy.

MonaynbHas eaununa 6. Crharaemble OHMOTEXHOJIOTMYECKOTO IIpolecca MPOM3BOJCTBA
JIEKapCTBEHHBIX CPEJICTB.

Hepapxuueckass CTpyKTypa OHOTEXHOJIOIMYECKOro mpou3BojcTBa. IlepBas cTymeHb
MOCTPOCHHSI: TOJCUCTEMBI THIIA OHMOOOBEKT — OHOpEaKTOphl, OMomacca — CermapaTopsl,
SKCTPAKTOpH! U T.I. BTopas cTyneHs nocTpoeHus: 00beAMHEHNE NOJCUCTEM B (DYHKIIMOHAIBLHO
€IMHYI0 1enb (y4acToK, LeX). TexXHOJOrMm4ecKue OCHOBBI CO3AAaHUSI OJOUYHO-MOIYJIBHBIX
TUNOBBIX peuleHud. TpeTbs CTyHneHb MOCTPOEHMs: IMOCIENI0BATEIbHOCTh OJOKOB M MOJIYJIEH
(YHKIMOHATBHBIX y4acTKOB. ONBITHO-IPOMBIIIJIEHHAs YCTaHOBKA, IPEANPUITHE 3aKOHYEHHOTO
IIMKJIa, OCHOBHBIE M  BCIIOMOrarelbHble (OOLIeMHXKEHepHble) moacuctembl. (Cxema
MOCJIEZIOBATEIBHO pPEATU3yEeMbIX CTaJWi MPEBpAIlEHUs HCXOJHOTO ChIpbsl B JIEKAPCTBEHHOE
cpeactBo. Ontumusanus OHOOOBEKTa, IMPOLECCOB W ammapaToB KaK €IWHOrO LENOro B
OMOTEXHOJIOTMYECKOM Mpou3BojAcTBE. lloAroTOoBUTENBHBIE ONEpaluy IMPH HCIOJIB30BAHUU B
MPOU3BOJICTBE  OMOOOBEKTOB MHKPOYPOBHS. MHOIOATamHOCTh  MOJTOTOBKH — IOCEBHOIO
Matepuana. MHokynstopel. KuHeTnueckue KpuBble pPOCTa MHUKPOOPTaHHW3MOB B 3aKPBITHIX
cucremMax. CBs3p CKOPOCTH M3MEHEHMsI KOJIMYECTBA MUKPOOPraHMW3MOB B IKCIOHEHLIMAIbHON
(aze pocta ¢ KOHLIEHTpaLMEN KJIETOK B cucteMe. KOoMITJIeKCHbIE U CHHTETUYECKHE MUTATEIbHbIE
cpensl. Ix xomnoHeHTsl. KOHIIEHTpalys OTAEIbHOIO pacXoyeMOro KOMIIOHEHTa TUTATEIbHON
Cpenbl U CKOPOCTh pPa3MHOKEHHS OMOOOBEKTa B TEXHOTEHHOW HuIie. YpaBHeHne MoHO.
Mertoabl cTepunu3anuu nutatenbHbIX cpea. Kpurepuit [leitnnopdepa-Xomppu. Coxpanenue
OMOJIOrMYEeCKOM  TMOJHOLUEHHOCTH  cped  hnpu  ux  crepuwiusauuu.  Crepunmsanus
bepMeHTalMOHHOTO 000pynoBaHus. «Crabble TOYKHW» BHYTPH CTEPUIIM3YEMBIX EMKOCTEH.
[IpoGnembl repmeTH3anuu O0OpyAOBaHUS W KOMMYHHKanuil. OuncTka W CTepUIU3alus
TEXHOJIOTHYECKOT0 Bo3yxa. Cxema MoAroTOBKH MOTOKA BO3/AyXa, 0JaBaeéMoro B (hepMeHTaTop.
[IpenBaputenbHas ounctka. Crepunusyromias guiabTpauus. [Ipenen pasmepa mpomyckaembix
yactull. D¢ ¢pexktuBHOCTS padoThl ¢GunbTpoB. Koaddumment mpockoka. Kpurepum mondopa
dbepMeHTEpa TpH peanu3aluyd KOHKpeTHhIX wenedl. Knaccudukanus OuocuHTE3a 110
TEXHOJOTMYECKMM  MapaMmerpaMm. [IpuHIMIOBI  OpraHu3alid  MaT€pUAIbHBIX  ITOTOKOB!
MEePUOANYECKUH, TMOJYNEePUOJUYECKHM, OThEMHO-JOJUBHOM, HenpepblBHbIN. [nmyOuHHas

bepmeHTaLIHSA. MaccooOMmeH. IToBepxHOCTHAsA bepmeHTaLIHSA. TpeboBanus K
(epMEeHTAlMOHHOMY MPOLECCY B 3aBUCUMOCTH OT (PHU3MOJOTUYECKOTO 3HAYEHUS LEIEBBIX
OPOAYKTOB JUIS TNPOJYLEHTa — TEepBUYHbIE METaOOMUTH, BTOPUYHBIE METAOOJIUTHI,

BBICOKOMOJICKYJIIpHBIE ~ BellecTBa. buomacca kak 1eleBOMl  TpoOaykT. TpeOoBanus K



(epMEeHTaLlMOHHOMY MPOLECCY NMPHU UCHOIb30BAHUN PEKOMOMHAHTHBIX LITAMMOB, 00pa3yIOIUX
gy KepOoJHbIE I OM00OBEKTa IIeNIeBble MPOAYKTHI. BhlieneHne, KOHIIGHTPUPOBAHUE U OYHCTKA
OMOTEXHOJOIMYEeCKHX  NpoAyKToB.  Crenuduueckue  OCOOEHHOCTHM  IEPBBIX  CTaAMM.
CenumMenTanus OuoMacchl. YpaBHEHHE CKOPOCTH ocaxieHusa. KoarymsHtel. DIOKYJISHTHI
LlentpudyrupoBanue. Boinenenune u3 KyJbTypajbHOW JKUAKOCTH KIETOK BBICIIMX PACTECHHMH,
MHUKpOOpranu3MoB. OTaeneHne IeNeBbIX MPOAYKTOB, TPEBPALICHHBIX B TBEPAYIO (a3y.
CemapupoBanue sMmyibcuil. ®unbTpoBanue. IlpenBapurenbHas o00paboTKa KyJIbTypaJbHON
KHUJIKOCTH 151 Oosiee moaHoro pasaeneHus ¢gas. Kucinornas koarymsanus. TeroBast Koaryisius.
BHecenue 3meKTpoiauToB. MeToapl M3BIEYEHUS BHYTPHUKIETOUYHBIX MPOAYKTOB. Paspymienue
KJIETOYHOW CTEHKM OMOOOBEKTOB M IKCTPArupoOBAaHHE IENEBBIX MPOAYKTOB. CopOLMOHHAS U
noHooOMeHHass xpomatorpadus. AdbdurHas xpomarorpadusi (IPUMEHUTEIBHO K BBIJICICHHUIO
¢depmenToB). MemOpannas texnonorusi. Knaccudukanus MeTo0oB MEeMOpPaHHOTO pa3ieieHHUS.
OOLIHOCTh METOJIOB OYMCTKH MPOJYKTOB OMOCHHTE3a M OPraHMYECKOIr0 CHHTE3a Ha KOHEYHbIX
CTauAX UX NoiydeHUs (U3 KoHueHTparoB). Cymka. CTaHaapTU3anus JEKapCTBEHHbBIX CPEJICTB,
MI0JIy4aeMbIX MeToiaMu OuotexHosioruu. dacoska.

MonynbHas eqununa 7. KoHTposab 1 ynpaBiieHue OMOTEXHOJIOTHYECKUMHU IIPOLIECCaMH.

OcHOBHbIE TapaMeTpbl KOHTPOJISI U YIIpaBJIeHHsI OMOTEXHOJIOTHYeCKUMU npoueccamu. O0mue
TpeOOBaHUS K METOJaM U CpeAcTBaM KOHTpoJisi. COBpEMEHHOE COCTOSHUE METOJIOB M CPEACTB
aBTOMAaTHYECKOI'0 KOHTPOJIS B OMOTeXHOJI0rMU. KOHTPOIIb COCTaBa TEXHOJIOTMYECKUX PACTBOPOB
n rasoB. Ilorennuomerprnueckue meronsl KoHTposss pH m moHHOro cocrasa. latunku pH nu
MOHOCEJICKTUBHBIE 3JIEKTpOJbl. ['a304yBCTBUTENbHbBIE 31EKTpoAbl. CTepuinzyemble JaT4UKU
pacTBOpeHHBIX Ta30B. KOHTpONb KOHIEHTpAaUMH CyOCTpaTOB M  OMOTEXHOJOTHYECKUX
npoaykroB.  Turpumerpuueckue  Mertoabl.  OnTuueckue  MeToAbl.  buoxumuyeckue
(bepmeHTaTUBHBIE) METOABI  KOHTPOJIA.  ODJNEKTPOJIbl U OHOCEHCOPHl HAa  OCHOBE
MMMOOHIN30BaHHbIX KJIETOK. BrIcOKOA(pGEKTHBHAS )KUAKOCTHAsE XpoMaTorpadus Ipu perieHuu
3a7ad  OMOTEXHOJIOTMYECKOTO  Npou3BojacTBA.  OCHOBHBIE  TEOPUM  ABTOMATHYECKOTO
perynupoBanus. CraTuyeckMe U JIMHAMMYECKHE XapaKTEPUCTHKH OMOTEXHOJOTHYECKUX
o0bekToB. Knaccudukanus 0OBEKTOB YIpaBie€HHs B 3aBUCUMOCTH OT JUHAMHYECKHX
xapakTepucTuk. KommbroTepusanuss OHOTEXHOJOTHUECKOTo IPOU3BOJCTBA JIEKApCTBEHHBIX
IIpenapaTosB. Coznanue ABTOMATHU3HPOBAHHBIX pabounx MECT. Pa3pabotka
aBTOMATHU3MPOBAaHHBIX cucTeM ynpasieHus. [lakersl npuknaaHeix nporpamm. CrpykTypa
UCCIIEIOBaHUM B OMOTEXHOJIOTUH MUKPOOHOTO cuHTe3a. [I[puMeHeHrne KOMIbIOTEPHON TEXHUKHU
Ha pa3HbIX 3Tanax MpPOU3BOJACTBA U MOJYy4YEHUS OMOTEXHOJIOTHYECKUX MPOAYKTOB. [IpHHIMIIBI 1
JTanbl aHalu3a JaHHBIX U MaTeMaTUYECKOTrO MOJEIUPOBAHUS OMOTEXHOJIOIMUYECKUX CHCTEM.
[InanupoBaHHe W ONTHMHU3ALUS MHOTO(QAKTOPHBIX 3KCIEepUMEHTOB. KuHeTnyeckue mojenu
OuocuHTe3a M Ouokatanuza. OpraHuzanusi aBTOMAaTHU3UPOBAHHBIX OAHKOB JAHHBIX IO
OMOTEXHOJIOTMYECKHM IpoIieccaM U MPOAYKTaM.

MonynbpHas equHuna 8. BHOTEXHOIOTHS M TPOOJIEMBI DKOJOTHH M OXpaHbl OKpY’KaloIIen
Cpelpbl.

buorexHonorust kak HaykoeMKas («BBICOKas») TEXHOJOTMSI U €€ MpeuMyllecTBa B
JKOJIOTMUECKOM acIleKTe Mepes TPaJAUuLMOHHBIMU TeXHoorusmMu. HampaBieHus nanbHeMero
COBEpIICHCTBOBAHUS OMOTEXHOJIOIMUECKUX IMPOLIECCOB NMPUMEHUTENBHO K MpoljaeMaM OXpaHbl
OKpyKarolien cpelpl. ManooTXonHblEe TEXHOJIOTUU. MITOrM M NepcrneKTUBbl UX BHEAPEHUS Ha
OMOTEXHOJIOTMUECKUX Mpou3BoACTBaX. (OCOOEHHOCTH OMOTEXHOJIOTHYECKUX MPOU3BOJICTB
IPUMEHUTEIBHO K HUX OTXoJaM. PekoMOWHaHTHBIE NPOIYLEHThl OHOJIOIMYECKH aKTHUBHBIX
BEUIECTB M MpoO0jemMbl OOBEKTUBHON HHpOpManuu HaceneHus. OpraHusanus KOHTPOJS 3a
OXpaHOW  OKpyXKawllel cpenpl B  YCIOBUSAX  OHMOTEXHOJOTHYECKOTO  IPOU3BOJICTBA.
Knaccudpukanusa orxonoB. COOTHOIIEHHE pPA3IMYHBIX BHUJIOB OTXO00B. O4YHMCTKAa KHMIKHX
0TX0J10B. CxeMa OYMCTKH. ADPOTEHKU. AKTUBHBI MJI U BXOJSIIME B HETO MUKPOOPTAHU3MBI.
Coznanue MeTolaMH FeHETUYECKOM MHYKEHEpUU IITaMMOB MUK POOPTaHU3MOB-AECTPYKTOPOB C
MOBBIIIEHHONW CITIOCOOHOCTBIO K JECTPYKIIMU BEILIECTB, COACPXKAIIMXCS B JKUAKUX OTXOMaX.
OCHOBHbBIE XapaKTEPUCTUKHU IITAMMOB JAECTPYKTOpOB. WX HEyCTOWYMBOCTH B MPHUPOJHBIX



ycnoBusix. CoxpaHeHHe IITaMMOB Ha mpeanpuatusx. Hopmbl BHeceHHs] OHoMacchl MITAMMOB
IIPY MHMKOBBIX HArpy3Kax Ha OYHMCTHBIE COOPYKEHHSA. YHUUTOKEHHE WM YTUIU3aLUs TBEPHAbIX
(MHULIeNTUANBHBIX) OTX0M0B. buonoruueckue, ¢GU3NKO-XMMHYECKHE, TEPMUUYECKHE METOJIbI
00E3BpEe)KUBAHMS  MHIIETHAIBHBIX ~ OTXOAOB. YTHIM3AIMs MUIECTHATbHBIX  OTXOJO0B B
CTPOUTENLHOM MPOMBIIIICHHOCTH. Vcronb3oBaHue OTIENbHBIX (pakuuil MUIETHATBHBIX
OTXOZOB B KadecTBe meHoracuteneid u ap. Enunas cucrema GLP, GCP u GMP mpu
MPEIKINHUYECKOM, KIMHUYECKOM HCIBITAHUU JIEKAPCTBEHHBIX CPEACTB U UX IMPOU3BOJICTBE.
Ocob6ennoctu tpeboBanuii GMP k OuOTeXHONIOTMYECKOMY NPOHM3BOJACTBY. TpebGoBaHus K
YCIIOBUSIM XPaHEHUS CBIPbS JUIsl KOMIUIEKCHBIX NUTaTtenbHbIx cpen. Kapantun. Ipasmia GMP
NPUMEHUTEIPHO K MPOU3BOJACTBY [-JIaKTaMHBIX AaHTHOMOTHKOB. IlpW4mMHBI NpoBEACHUS
BaJIMIALMMA TIPU 3aMEHE IITaMMOB-TIPOAYLEHTOB W M3MEHEHUU COCTaBOB (PepMEHTAIIMOHHBIX
cpen. Bxiam OWOTEXHONOTMHM B peIIEHHWE OOIMUX OSKOJOTHYEeCKHX TMpobiieM. 3ameHa
TPaJAULIMOHHBIX TPOU3BOACTB. CoxpaHeHHe MPUPOTHBIX PECYPCOB UCTOYHUKOB OMOJIOTHYECKOTO
ChIpbs. Pa3paboTka HOBBIX BBICOKOCTICHM(HUYHBIX METOJIOB aHaiu3a. bBHOCEHCOpHI.
[lepcriekTHBBI MOTyUYEHUS,, MOAU(DUKAIIMK U UCIIOJIB30BaHUS B 00JIACTU OXpaHbl OKpYKaroIen
cpenpl  (EpOMOHOB, KAMpOMOHOB, QNIOMOHOB KaK TNPUPOAHBIX  CUTHAIBHBIX U
KOMMYHHKATHUBHBIX MOJIEKYJI B HAJIOPTaHU3MEHHBIX CUCTEMaX.

MonynbHas equanna 9. buome TMImHCKIe TEXHOIOTHH.

OcHOBHbIE TIOHATUSA «OMOMEAMIIMHCKUE TEXHOJOTum». PelieHne KapIWHAIbHBIX MpoOIeM
MEJIUIIMHBl HAa OCHOBE JOCTH)KCHUN OMOTEXHOJIOTMH. MEXIyHapoaHblii mpoekT «['eHom
YeloBeKa» M ero Ield. JTUYeCKHUEe MNpoOJeMbl. AHTHUCMBICIOBBIE HYKJICHMHOBBIE KHCIOTHI,
nenTuaHble (GaKTOPBl POCTa TKaHEW W Jpyrue OMOIIOTUYECKHE MPOAYKTHI HOBBIX IMOKOJICHUH —
MOJIEKYJISIPHBIE MEXaHM3Mbl UX OHOJOTMYECKOW aKTUBHOCTU M TMEPCIEKTUBBI MPAKTHYECKOTO
npuMeHeHus. Koppekius HaciaelcTBEHHbIX O0Jie3HEH Ha ypOBHE IeHOTHMNa (TeHoTepamnus) U
¢denorumna. buomnporesupoanue. Penpoaykuusa tkaHeil. TpaHcrutaHTanusi TKaHeW W OpPraHOB.
[Mlognepxanue  romeocraza. ['emocopOumsa.  [uamus.  Oxcurenamusi.  [lepcnekTuBbl
UCIOJIb30BaHUS TOPMOHOB, MPOAYIUPYEMBIX BHE SHIOKPUHHON cucteMbl. CoOCTOsSHHE U
HalpaBJICHUE Ppa3BUTHS OUMOTEXHOJOTUHU JIEKAPCTBEHHBIX (QOPM — TPaJULUOHHBIX U
MHHOBAIIMOHHBIX.

Monynsb Il. YacTHas GUOTEXHOIOTHS

MonynpHas eaquanna 10. buorexHomorns 6€IKOBBIX JIEKAPCTBEHHBIX BEIECTB.

buorexHonorus  OEIKOBBIX  JIGKAPCTBEHHBIX  BELIECTB. PexkoMOMHaHTHBIE  OenKH,
NpUHAUIEKAIIME K pa3IU4HbIM IpynnaMm (U3MOJIOTMYECKH AaKTHBHBIX BellecTB. MHCyHH.
Hcrtounuku nonydenus. Bungosas crnenuduunocts. MmyHoreHusie nmpumecH. IlepcriekTuBbl
UMIUIAHTALMK  KJIETOK, MPOAYLUPYIOIIUX HHCYIHH. PEeKOMOMHAHTHBIA MHCYJIMH 4YeJIOBEKa.
KonctpyupoBanne mnasmua. Bpeibop mramMma MuKpoopraHuzMa. BwiGop  nmaepHoi
MOCJIEI0BATEILHOCTH aMUHOKHUCIIOT. OTHIeIIEHUe JIMJAEPHBIX IOocleqoBaTeapHocTeld. MeTosl
BBIJICJICHUS M OYHMCTKHA MoaynpoaykToB. COopka menedl. KoHTpoiab 3a mpaBUIIbHBIM
oOpa3oBaHueM  JUCYIb(QUIHBIX  cBsi3ed. DepMEHTATUBHBIA  TUAPOJINU3  MPOUHCYJIHHA.
AJBTEpHATUBHBIA IMyTh IOJy4YE€HUS PEKOMOMHAHTHOIO WHCYJIMHA; cuHTEe3 A- u B-meneil B
Pa3HBIX KyJIbTYpax MUKPOOHBIX KJIeTOK. [IpoGiieMa 0CBOOOKIEHUST PEKOMOMHAHTHOTO WHCYJIMHA
OT DHJIOTOKCHMHOB MHMKPOOPraHM3MOB IPOIYLIEHTOB. bBHOTEXHOJIOrMYecKoe IpPOU3BOACTBO
PEKOMOMHAHTHOTO MHCYJIHMHA. DKOHOMHUYEcKHe acneKkThl. Co3/laHue peKOMOMHAHTHBIX OENKOB
«BTOPOTO TIOKOJIEHUS» Ha mpumepe uHCynuHa. Wntepdeponsl. Knaccudukanus. a-, -, y-
WUnrtepdeponsl. WHTepdpepoHsl NpU  BUPYCHBIX M OHKOJOTMYECKMX  3a00JIeBaHMSIX.
Bunocnemmduunocts uHTEpPepoHOB. OrpaHUYEHHBIE BO3MOXKHOCTU IOJNyYeHHS o- U -
uHTEpPEepoHOB M3 JehKkouuToB U T-nmumdonuTos. JIumbobdbnacTouauslii naTEpPepoH. Metoas
nojryyeHus B-uHrepdepona npu KyIbTUBUpoBaHUU (hrubpobiaacToB. MHIYKTOPHI HHTEP(PEPOHOB.
Wx npupona. Mexanusm uaaykuuu. [IpoMblieHHOE TPOU3BOJACTBO HHTEP(PEPOHOB HA OCHOBE
IOPUPOJHBIX HMCTOYHUKOB. CHHTE3 pPa3HbIX KJIACCOB MHTep(depoHa 4YeIoBEeKa B T'€HETHUECKU
CKOHCTPYHPOBAHHBIX KJIETKaX MUKPOOPTaHU3MOB. DKCIIPECCHSI T€HOB, BCTPOSHHBIX B IJIa3MUY.



Bapuanuun B KOH(OpMamuu CHHTE3UPYEMBIX B KJIETKaX MHKPOOPraHM3MOB MOJIEKYJI
UHTEP(PEPOHOB 3a CYET HEYNOPAJOUYCHHOTO 3aMbIKaHUS IUCYNb(PUIHBIX cBs3el. [Ipobrmembl
cranfapTu3auuu. [Ipon3BoacTBO peKOMOMHAHTHBIX 00Pa3L0B UHTEPHEPOHA U NOJIUTHUKA PA3HBIX
¢bupM Ha MeXIyHapOoJHOM pbIHKE. VHTepielkuHbl. MexaHn3M OMOJIOTHYECKOW aKTHBHOCTH.
[lepcnekTHBBl MPAKTUYECKOrO IMPUMEHEHHs. MUKPOOHOIOIHYECKU CHHTE3 HHTEpJICHKUHOB.
[lonmyyenne  MPOAYLUEHTOB  METOAAMH  TEHETHUYECKOW  MHXKeHepud.  I[lepcrnexTHBBI
OMOTEXHOJIOIMYECKOr0 IMpou3BoAcTBA. ['OpMOH pocra dyenoBeka. MexaHu3M OHOJIOrMUYECKOH
aKTUBHOCTH M TIEPCIEKTUBBI NPUMEHEHUS B MEIUIIMHCKON NpakTuKe. MHUKpOOHMOIOTHYECKUi
cunre3. KoncTpyupoBanue mnpoayueHtoB. IlenTuinHbie (akTopbl pocTa M UX PpPELEHTOPSI.
Crnenuguueckoe crumymupoBanue cunre3a [IHK u mpomudepanuu. dakTop pocTa HEPBOB.
OnuaepMaibHblii  dakTop pocta. Tpanchopmupyrommue dakropel pocta (a- u  B-TDP).
WNucynunonono6ueie  dakroper pocra (MDP-1, UDP-Il). BenkoBeie TpancmemOpaHHBIC
peuenTopsl (akTopoB pocta. Kackag BHYTPUKIETOYHBIX IIPOLECCOB OT IOBEPXHOCTH KIIETKU K
anpy. TepaneBTHUecKoe 3HaYCHHE MENTUIHBIX (PaKTOpOB pocTta. II[poMbINIIEHHOE TPOU3BOICTBO
(dakTopoB pocrta. HMcmonb3oBanue TexHosoruu pekomOuHantHoM JIHK ama  cosmanus
OPOAYLHPYIOIMUX HX O0H000BeKTOB. [Ipom3BoacTBO (epMeHTHBIX mpenapatoB. DepMeHTHI,
UCHOJNb3yeMble  KaK  JICKapCTBEHHble  cpeiacTBa.  [IporeonuThueckue  (EepMEHTHI.
AMUIIONIUTHYECKUE, JTUTTOTUTHYECKHE pepMeHTHI. L-acmaparnnasa. [IpobGiaeMbl cTangapTH3aiH
LIeJIEBBIX NMPOAYKTOB. DepMEeHTHbIE IpenapaThl Kak OMOKaTaau3aTopbl B (apManeBTHYECKON
npombiuieHHOCTH. DepMeHTsl TpanchopManu B-TaKTaMHBIX aHTHOWOTHKOB. DepMEHTHEIE
IIpernapaThl, UCIOJIb3yEMbIE B FTeHETUUYECKON HHKEHEPUH (PEeCTPUKTA3bl, JIUTa3bl, JIp.).

MonynpHas equanna 11. BuoTexHoIorus aMMHOKHUCIIOT.

Muxkpobuonornueckuid  cuHre3. IIpogynentsl. IlpenmyiiectBa MHKpPOOHOIOIMUYECKOTO
CHHTE3a TepeA JpyruMHu crocobamMu moiydeHus. OOmme NpUHIMIBI KOHCTPYHPOBAHHUS
IITAMMOB MHUKPOOPIaHU3MOB-TIPOJYLIEHTOB aMHMHOKHUCIOT KaK II€pBUYHBIX METAaOOIHUTOB.
OCHOBHBIE TYTH PEryJsliud OWOCHHTE3a M €ro WHTeHCHU(HUKAIMU. MexaHu3Mbl OMOCHHTE3a
IJyTaMUHOBOM KHUCIIOTHI, JH3UHA, TPeOHHHA. KOHKpEeTHbIE MOAXOJbl K PErysslUN KakKJOoro
npouecca. [lonyyeHne aMUHOKHUCIOT ¢ MOMOIIbI0 MMMOOWIN30BAHHBIX KJIETOK U (DEPMEHTOB.
XUMHUKO-9H3UMATUYECKH  CHHTe3 aMHMHOKHUCHIOT. [loslyueHHMe  ONTHYECKUX  H30MEPOB
AMHHOKHCIIOT ITyTE€M HCITOJIb30BaHMSI aIiIa3 MUKPOOPTaHU3MOB.

MonynbHas eauHuna 12. buotexHosoruss BATAMUHOB U KOEPMEHTOB.

Bronornveckass pois BHUTaMUHOB. TpagullMOHHBIE METOIBI IONyYeHHs (BBIOCICHHS U3
IPUPOJHBIX MCTOYHHMKOB, XMMUYECKUH CHHTE3). MHKpOOHOIOrHYeCKUil CUHTE3 BUTAaMHUHOB U
KOHCTPYHMPOBaHHE IITAMMOB-TIPOTYIIEHTOB METOJIAMH T€HETHYECKOW WHKeHepuu. Buramun B:
(pubodnaBun). OcHOBHbIE npoayleHTh. Cxema OWOCMHTE3a M MYTH HHTEHCH(UKALUU
nporecca. MEUKpOOPTraHU3MBI MMPOKAPHOTHI — MPOAYIICHTHl BUTaMUHA Bi2 (TPONMOHOBOKHUCIIBIE
Oaktepun u 1p.). Cxema O6uocuHresa. Perynsanus OunocunTe3a. MUKpOOHOIOTHYECKUN CHHTE3
MAaHTOTEHOBOW KuCIOTH (BUTamuHa PP). BuorexHomornueckoe mpous3BOJACTBO aCKOPOMHOBOMH
kucaoTel (ButamuHa C). MHKpOOpPraHU3MBI-IPOIYLEHThl. Pa3nuuHble cxeMbl OMOCHHTE3a B
MPOMBIIUICHHBIX ~ yCIOBHAX. XHMHUYECKHH CHHTE3 acCKOpOMHOBOW KHCIOTBI M CTaius
OMOKOHBEPCHM B TPOM3BOJICTBEe BUTaMuHa C. DprocrepuH u BuTaMunsl rpynmnsl D. ITpoayrieHTs
U cxema OmocuHTe3a sprocrepuHa. Cpenbl U MyTH WHTeHCH(UKanuu OmocuHTe3a. [lomyueHne
ButamuHa D u3 sprocrepuna. Kaporunounsl, ux knaccuduxarmms. Cxema 6uocunresa. Cpensl
IUIE  MHKPOOPTaHM3MOB-TIPOJYIIEHTOB M peryisinus  OuocuHTe3a.  CTHUMYNATOPHI
KapotuHooOpa3oBanus. B-Kaporun. OOpa3oBanue u3 P-kapTuHa BUTaMHHA A. YOUXHWHOHBI
(xopepmenTsr Q). Mcrounnk nomyuenus. MHTeHCHpUKAIHS OMOCHHTE3A.

MonynbHas eauauna 13. BuoTexHosiorus CTepouHbIX TOPMOHOB.

TpaaunroHHBIE ICTOYHUKH TOJTyYEHHs] CTEPOUTHBIX TOPMOHOB. [Ipobaembr TpanchopMarim
CTepOUAHBIX  CTpyKTyp. IIpenmymiectBa  OuoTpaHchopmanuu  mHepel  XUMHYECKOH
tpanchopmarmeit.  llltamMmmpl  MHKpOOpPTaHW3MOB,  OOJIafjaloI€  CIIOCOOHOCTBIO K
TpaHchopmanuu (OMOKOHBepcHH) cTepou10B. KOHKpeTHbIe peakiiu OMOKOHBEPCUU CTEPOUIOB.
[Momxompl K  pemIeHWI0  MPOOJEeMBI  CEJIEKTHBHOCTH  TPOIECCOB  OMOKOHBEPCHUH.



MuKpoOHOIOTHYECKUN CUHTE3 TUAPOKOPTU30HA, IMOJIyY€HHE M3 HEro IyTeM OHMOKOHBEpPCHUU
IIPEIHNU30JI0HA.

MonynbHas eaununa 14. KynbTypsl pacTUTENbHBIX KIETOK U IIOJIyY€HHE Ha MX OCHOBE
JIEKapCTBEHHBIX BEILIECTB.

Pazpa®oTka METOZI0B KyJIbTUBUPOBAHMSI PACTUTENIbHBIX TKAHEH U N30JIMPOBAHHBIX KJIETOK KaK
JIOCTIDKEHHE  OMOTEXHOJOTHMYECKOW  HAyKH. bBHOTEXHOIIOTMYeCKOe  IMPOU3BOACTBO U
OTrPaHUYEHHOCTh WM Majas JOCTYNHOCTb psifia BHUJOB PACTUTEIBHOIO ChIPbS KAK HUCTOYHMKA
JIEKapCTBEHHBIX BeleCTB. [IOHATHE TOTUIIOTEHTHOCTH PACTUTENbHBIX KieTOK. KamiycHele u
CYCHEH3HOHHBIE KYyJbTypbl. OCOOEHHOCTH pOCTa PAaCTUTENBHBIX KJIETOK B KysbTypax. Cpenpl.
@uroropmonsl. [Ipobnemsl crepribHOCTH. OCOOEHHOCTH METab0IM3Ma PACTUTENILHBIX KIETOK B
ycioBusX N Vitro. buopeaktopsl. IlpriMeHeHHe PAacTUTENBHBIX KJICTOK Ui TpaHC(hOpMaLuu
JIeKapCTBEHHBIX BemlecTB. llomydyenue auroxcuHa. MMMoOMIM3anus pPacTUTENBHBIX KIIETOK.
Mertoabl unMMoOnIu3anuu. IIpoGieMsl SKCKpeuy LEeNeBOro NpoayKra 3 HMMOOMIN30BaHHBIX
KJIETOK. Meronbl KOHTpOJss M uAeHTU(UKAUN (UUTO(U3NOIOTHYECKUE, XHUMHYECKHE,
Oouoxumuyeckue, OMoJI0ruyeckre) OnomMaccsl U MpenaparoB, MOJIyYEHHBIX METOAOM KJIETOYHOU
OouotexHonoruu. JlekapCcTBeHHbBIE NpemnapaTbl, MOJy4aeMble M3 KyJIbTYyp KIETOK IKCHBIICHS,
POIMOIIBI pO30BOI, BOpOOEiHIKA, CTEBUM, HANIEPCTAHKHU, Tabaka U JAp.

MonynbpHas equaunA 15. AHTHOHMOTHKY KaKk OMOTEXHOJIOTUIECKHE TIPOITYKTHI.

Metoabl CKpUHUHIA MPOAYLEHTOB. buosjoruueckas pojib aHTUOMOTUKOB KaK BTOPUYHBIX
MeTabonuToB. [lponcxoxkneHrne aHTHOMOTMKOB W HBOMIONUS HMX (QYHKIUH. B0O3MOXHOCTH
CKPUHUHIa HU3KOMOJIEKYJISIPHBIX OHOPEryJIsSTOPOB IpU OTOOpE M0 aHTUOMOTUYECKONW (DYyHKIMU
(MMMYHOZETIPECCAaHTOB, WHTUOMTOPOB (EPMEHTOB JKUBOTHOTO NPOMCXOXACHUS U Jp.).
[TpyuKnHbBI O3/1HEr0 HAKOIMJIEHHUsS aHTUOMOTUKOB B (PEpPMEHTALMOHHON Cpejie M0 CpaBHEHUIO C
HakoruieHueM O6uomaccel. bruocunre3 anTuOnoTHKOB. MynbTHdEepMeHTHBIE KOMITIEKCh. COOpKa
yIJIEPOJHOIO  CKeJleTa  MOJIEKYJl  aHTUOMOTHMKOB, TNpUHAUIekKAIUMX K  P-1akramawm,
AMHUHOTJIMKO3HJIaM, TETPAlMKINHAM, MakpoiauaaM. Ponb (GEeHMITyKCYyCHOH KHCIOTHI TpU
OouocuHreze mneHunuuimHa. ®akrop A u OumocuHTe3 cTpentomunmHa. Ilytu co3nanus
BBICOKOAKTUBHBIX TMPOAYLUEHTOB AaHTUOMOTHUKOB. MexaHU3Mbl 3allUThl OT COOCTBEHHBIX
aHTUOMOTHKOB y MX «CYIEPIpPOAYLEHTOBY. [lnecHeBble TpuObl — MPOAYLIEHThl aHTUOMOTHKOB.
Oco0eHHOCTH CTPOEHMSI KIETKH M LUKJIA pa3BUTHUS HpH (epMeHTanuu. AKTHHOMHIETHl —
IPOAYLEHTbl aHTUOMOTUKOB. CTpoeHHe KIeTKH. AHTUOMOTHKH, 00pa3yemMble aKTUHOMHIIETaMH.
Bakrepun (syb0akTepun) — MNPOAYLUEHTH aHTUOMOTHKOB. CTpOeHHE KIETKH. AHTHUOUOTHKH,
obpazyemble OaktepusiMu. I[lomycuHTeTHMuYecKHMEe aHTHOMOTUKU. BHOCHMHTE3 M OpraHuveckuit
CUHTE3 B CO3JaHUM HOBBIX AaHTHUOMOTHKOB. MeXaHHU3MBbl PE3UCTEHTHOCTH OakTepuil K
aHTUOMOTHKAM.  XpOMOCOMHass M IJIa3MHJIHAs  PE3UCTEHTHOCTb. | PAaHCIO30HBI.
llenenanpaBnenHas OuoTpaHcopmanuss U XUMHYecKas TpaHchopmanus [-JIaKTaMHBIX
cTpykTyp. HoBble mokosieHus 11e¢aocrnopuHOB, MEHUIMUIMHOB, Y3QPEKTUBHbIE B OTHOLICHUU
PE3UCTEHTHBIX ~ MUKpoopranusmoB. KapOamenembl. MonoOaktambl. KoMOuHHpOBaHHBIE
IpernapaTel: aMOKCHUKJIAB, YHa3MH. MeXaHW3Mbl PE3UCTEHTHOCTHM K aMHUHOTJIMKO3UIHBIM
anTuOunoTukam. llenenanpasineHHas TpaHcopmalnMsi aMHHOIVIMKO3MJIOB. AMMKAlUH Kak
MIOJIyCUHTETUYECKU I aHaJIoT IIPUPOAHOTO aHTUOMOTHKA OyTHpO3HHA. Hossle
MOJIyCUHTETUYECKUE MAaKpPOJIMJbl W a3alu]bl — aHAJIOTM SPUTPOMHIMHA, 3(PPEeKTUBHBIE B
OTHOILICHUM BHYTPUKJIETOYHO JIOKAJM30BaHHBIX Bo30yautened wuH¢pekuuit. I[lpupoansie
MCTOYHUKU F€HOB PE3UCTEHTHOCTH K aHTHOHOTHKaM. OpraHu3aliOHHbIE MEPOTIPUATHUS KaK ITyTh
OTpaHUYEHUS] PACHPOCTPAHEHUS TEHOB AHTHOMOTHKOPE3HCTEHTHOCTH. IIpoTHBOOIyXOJIEBbIE
aHTHOMOTHKU. Mexanusm  fgeiictBus. @DepMeHTaTHBHAs  BHYTPUKIIETOUHAs  aKTHUBAIUS
HEKOTOPBIX IMPOTHBOOIYXOJIEBBIX AHTHOMOTUKOB. MeEXaHM3Mbl PE3HCTEHTHOCTH OIYyXOJEBBIX
KJIETOK K IPOTHUBOOMYXOJIEBBIM mpemnapataM. P-170 riuKonmpoTeMH W IUIEHOTPOITHAS
pesucreHTHocTh.  [lyTm  mpeononeHus — MUIEHOTPONHONW  AHTHOMOTHUKOPE3UCTEHTHOCTH.
NMmyHOCynpeccopel —  MHTUOUTOPBl  CUTHAJIBHOM  TpaHCIyKUUU. MHOXXECTBEHHOCTh
MEXaHU3MOB, OOECIEUMBAIOIIMX PACMO3HABAHME KIJIETKOM BHEIIHUX BO3JACHCTBUH M Kackaj
OTBETHBIX peakiuil Ha Hux. L{ukiocnopuH A — MHTMOMTOP MMMYHHOIO OTBETa Ha YpPOBHE



KanbuuiHeipuHa. [[pumenenne B TpaHCIIaHTOI0TuH. HOBbIE HMMYHOCYIPECCOPBI MPUPOTHOTO
npoucxoxaeHus (panamuuuz, FK 506 u ap.). IlepcriekTuBsl IpUMEHEHNS B TPAHCIUIAHTOJIOTHUH,
IIPU JICYEHUH ayTOUMMYHHBIX 1 OHKOJIOTMUECKUX 3a00J1eBaHUH.

MonynbHas eauauna 16. UMMyHOOHOTEXHOIOTHS KaK OAMH U3 Pa3/IeIoB OMOTEXHOIOTHUH.

OCHOBHBIE ~ COCTaBJIAIOIME M NyTH  (QYHKIMOHUPOBAHUS  HMMYHHOH  CHCTEMBI.

NMMmyHOMOAYIMpYOIIHE areHThI: UMMYHOCTUMYJISITOPBI u MMMYHOCYTIPECCOPBI
(MMMyHOZEIIpECCaHThl). YCUJICHHE MMMYHHOI'O OTBETa € IOMOUIbI0 MMMYHOOMOIpENnapaToB.
Bakuunel Ha OCHOBE PEKOMOWHAHTHBIX MPOTEKTUBHBIX AHTHTCHOB WJIM JKUBBIX THOPUIHBIX
HocuTeslel. AHTHUCBIBOPOTKM K HMH(EKIHOHHBIM areHTaM W MHUKpPOOHBIM TOKCHHAM.
TexHonornueckas cxema MPOU3BOJCTBA BAaKIMH W CHIBOPOTOK. Hecmeumgpuueckoe ycuieHue
UMMYHHOrOo oOTBeTa. PekoMOMHaHTHblE WHTEpJICHKUHBI, HHTEp(EepoHbl U Ap. MexaHu3Mbl
Ouosornyeckoil akTHUBHOCTH. Tumuueckue QaxkTopbl. TpaHcmaaHTamust KOCTHOTO MO3ra.
IlonaBneHne MMMYHHOIO OTBETa C IOMOLIbI0 HMMyHOOHoInpenaparoB. PexoMOuMHaHTHBIE
anturensl. |gE — cBs3ylolue MOJNEKYJbl W CO3JaHHBIE Ha WX OCHOBE TEJIOPOIEHBI.
NMMyHOTOKCUHBL. AHTHHIUOTHIINYECKUE AHTUTENIAa B KAauyeCTBE MMILEHU JUIsl ayTOAHTHUTEIL.
Crnenuduueckas miazMonMMyHocopOiusi. Hecrieruduueckoe moiaBieHne MMMYHHOTO OTBETA.
MoOHOKIIOHaNIbHBIE ~ aHTUTENIAa HOPOTHB LUTOKMHOB. Hecnenuduunas remocopOuus
uMMyHorazmodopes. Meauatopsl MMMYHOJOTHYECKHX IporeccoB. WX QyHKIMOHaNbHAS
COBOKYMHOCTb. Obecnieuenue romeocrasza. TexHomorus pexomOunantHoi /IHK u momydenue
MEANAaTOPOB MMMYHOJIOTMUECKUX IpoleccoB. [Ipon3BOICTBO MOHOKJIOHAJIBHBIX AHTUTEN U
HCIOJIb30BAHUE COMATHUYECKUX TMOPUIOB JKUBOTHBIX KJIETOK. MeXaHH3Mbl UMMYHHOI'O OTBETa
Ha KOHKpPETHbIM aHTureH. Pa3sHooOpazue aHTUIeHHBIX JETEPMUHAHTOB. | €TepOreHHOCTh
(MOJIMKJIOHANBHOCTB) CHIBOPOTKU. IlpeumyliectBa mpu HMCIOIB30BAaHUM MOHOKJIOHAJIBHBIX
anTuTen. KIOHBI KJIETOK 3J0KaueCTBEHHBIX HOBoOOpazoBaHuil. CnusHuE C KIETKaMu,
obpasyrommmu antutena. I'mbpunomsl. KpuokoncepsupoBanue. banku rubpuaom. TexHomorus
IIPOM3BOJICTBA MOHOKJIOHAJIBHBIX aHTUTeN. O0JIacTH NPUMEHEHUS MOHOKJIOHAJIbHBIX AHTUTEIL.
Mertoabl aHanM3a, OCHOBAaHHbBIE HA MCIIOJIb30BAHUM MOHOKJIOHAIBHBIX (B OTHAENBHBIX CIIydasx
MOJINKJIOHANIbHBIX) aHTUTeNn. MMmmyHodepmentHsiii ananus (MDA). Meton TtBepaodazHoro
uMMyHO(epMeHTHOTO aHanu3a. PammommmyHHbiii anamu3 (PUA). IlpeumymiectBa mepen
TPaJULIMOHHBIMU METOJAMU IIPU ONPEENIEHNN MaJIbIX KOHIIEHTPAIMi TECTUPYEMBIX BELIECTB U
HJINYMU B po0ax npumeceil ¢ 6IU3K0oH CTPYKTYpoil M CX01HOM OMOJIOrHYECKON aKTHBHOCTBIO.
JHK- u PHK-30ump1 kak anprepHatuBa WUDPA u PUA npu ckpuHMHre mnpoayleHTOB
OMOJIOTMYECKH aKTUBHBIX BELIECTB (0OOHapy’>KE€HHE F€HOB BMECTO MPOYKTOB 3KCIIPECCUU T€HOB).
MOHOKJIOHANIbHBIE AHTUTENa B MEIWLMHCKOM JAMarHoctuke. TecTupoBaHHE TOPMOHOB,
aHTUOMOTHKOB, aJIepreHoB W T.1. JlekapcTBeHHBIH MOHUTOPHHI. PaHHSAS JIMarHocTuka
OHKoJIoTMYecKuXx 3a0oneBaHuil. Kommepueckue nuarHoctuyeckue HaOOpbl HA MEXIyHApOAHOM
pelHKE. MOHOKJIOHAJBHBIE AaHTHUTENAa B Tepanmud M npoduiakTuke. I[lepcrekTuBbI
BBICOKOCTIEIM(UYHBIX BaKIIMH, UMMYHOTOKCHHOB.
BxitoueHre MOHOKJIOHQJIBHBIX aHTUTEN B 00OJOYKY JIUIIOCOM M TOBBILIEHHE HANPaBICHHOCTH
TpPaHCIOPTAa JIEKAPCTBEHHBIX CPEACTB. TuUMMpOBaHHE MOAJIEKAIIUX [epecajke TKaHEeM.
OOs3arenbHOE TECTHUPOBAHUE IMPENAPATOB MOHOKJIOHANBHBIX AaHTHUTEI HA OTCYTCTBHE
OHKOT€HOB. MOHOKJIOHQJIbHbIE aHTUTENA Kak crenupuyeckue COpOEHTHI MpPU BBLACIECHUU U
OYHMCTKE OMOTEXHOJOTHYECKUX MPOIYKTOB.

Monynbnas enununa 17. Hopmodumopsl (mpoOHOTUKH, MHUKPOOMOTHKH, 3YOHMOTHUKH) —
IpernapaThl Ha OCHOBE JKUBBIX KYJIbTYP MUKPOOPTaHU3MOB-CUMOHOHTOB.

OO6mme mpobaeMbl MEKpOIKoJIoTHH YenoBeka. [lonstre cumOuo3a. PasHpie BUIbI cUMOMO3a.
Pesunentnas Mukpodiopa KemyJoyHO-KUIIEYHOro Tpakrta. Ilpuumnbl gucOakTepuosa.
Hopmoduiopsr B G6oprbe ¢ nucbOaktepuozoM. budumobakreprun, MOJOYHOKHUCIBIE OaKTEpHH,
HEMaTOreHHbIe IITaMMbl KHIIEYHOM MaloukH, oOpasyiomeld OaKTepHOIMHBI KaKk OCHOBA
HOpMOGUIOpPOB. MeXaHu3M aHTaroHUCTHYECKOI0 BO3JAEWCTBHUS HA THUJIOCTHBIE OaKTepuu.
[Tomyyenune roToBbIX (opM HOpMOdIOopoB. MoHompenaparbl M Ipemnaparbl Ha OCHOBE



CMEMIaHHBIX KynbTyp. JlekapctBeHHbie ¢Gopmbl  OuduaymOakTeprHa, KOJIHOAKTEpHUHA,
nmakToOaKTepuHa.

AHHOTAIIUS PABOYEH MPOT'PAMMBI JIUCHUILINHBI « 'TEHETHKA U
IBOJIIOL U S

ConeprxkaHue TUCIHUILIAHBI

[IporpamMma cocTouT U3 pasneioB (MOIyJieil), pacloIOKEHHBIX B COOTBETCTBHM C JIOTUKOMN
W3JIOKEHUSI OCHOBHBIX BOIIPOCOB, M3Y4YaeéMbIX B paMKax JIaHHOM AUCHMIUIMHBL B 1menom
coJiep>KaHue MPOrpaMMBbl OTpakaeT MOATAMHBIN Mpolecc GOPMUPOBAHUS TOHUMAHUS OCHOBHBIX
3aKOHOMEPHOCTEN T€HETHUKH B KOHTEKCTE IBOJIFOIIMOHHOTO PA3BUTHS KU3HU Ha 3eMII€.

Monyib 1. ['eHeTnueckoe 060CHOBaHNE OMOIOTUIECKOM IBOITFOIIHH.

MonynbHasa equauna 1. [Ipeamer, MeToasl, OCHOBHBIE MOHATUS T'eHETUKU. OCHOBHBIE ATAIIbI
CTaHOBJICHUS TEHETUKU KaK HayKH.

I'eneTnka — Hayka O 3aKOHOMEPHOCTSX HACJIEICTBEHHOCTH, HACJIEIOBAHNUA U U3MEHUYMBOCTH,
€€ MECTO B CUCTEME €CTECTBEHHBIX HayK. [Ipeamer u 3amaum reHetukn Kak Hayku. [loHsATne o
HACJIEJCTBEHHOCTU U M3MEHYMBOCTU. OCHOBHBIE MTOAXO/bl MCCIEN0BAHUS HACIEICTBEHHOCTU U
W3MEHYMBOCTH OPIraHU3MOB (MOJIEKYJISIPHBIN, XPOMOCOMHBIN, KJIETOYHBINH, OpraHU3MEHHBIMH,
HOMYJIAUUMOHHBINA). CBSA3b TEHETUKHU C JPYTMMH HayKaMH U OTpacisMU OMOJIOTHM, CEIBCKOTO
XO34HCTBA U MEAULIMHBL. MeTO/Ibl N3yUeHHs TEHETHKH: THOPUIO0IOTHYECKHA, TeHEa IO MYECKHH,
OJIM3HEIIOBBIH, LIUTOJIOTUYECKU, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TE€HETUYECKU,
OMOXVMMHYECKHN, OHTOTCHETUYCCKHH, MOMYJISIMOHHO-CTATUCTUYCCKU, MaTEeMAaTHUSCKHA,
METOJ MOJEIUPOBAHUS, MOJIEKYJIsipHas rudpuanszauus (10T-, OJI0T-, CIOT-rHOpHIU3ays,
ruOpuIr3ays in situ), peCTPUKIIMOHHBIN aHAIN3, KJIOHUpOoBaHue reHoB, [1LIP, cekBeHupoBaHue.

Dranbl CTaHOBIEHUS U pa3BuTus reHetuku. 1900-1912 rr. tpuymd u pazButve MeHAEIU3MA.
1912-1025 rr. coszmaHWe ¥ pa3BUTHE XPOMOCOMHOH Teopuu. 1925-1944 1r. OTKpBITHE
UHIYLHUPOBAaHHOrO MyTtareHe3a. 1944-1960 rr. mnepexox Ha MOJEKYJSpPHBIA YPOBEHb
uccnenoBanuil. 1960-1990 rr. pas3BuTHe MojeKyIsipHOM TreHeTuku. 1990- Hamm M —
«T€HOMHasl PEBOJIIOLIUS»

3HaueHue TEHeTMKW B  Pa3BUTHM  JUAJIEKTUKO-MAaTEpPUATUCTHYECKONH  (Quiocoduu.
MupoB033peHUYECKOE 3HAUEHUE TCHETUKH.

MonynbHas equanna 2. CTpykTypa U (yHKIUM T€HeTHYECKOro MaTepuana. MHOroypoBHeBas
OpraHM3alys FTEHOMA.

OcHOBHBIE ATanbl pa3BUTHs NpPEJCTaBICHUNM O reHe. Jloka3zaTelbCTBO I€HETHMUECKON POJU
JHK u orkpeitue ee crpykrypHoil opranm3anuu. Crpykrypa Mmonekynsl JIHK u PHK.
I'enmeTnmueckui KO, €T0 CBOMCTBA.

I'enom. I'enom 6axrepuii. 'enom PHK-BupycoB. DykapuoTudeckuii reHoM.

XpOMOCOMHBI YpOBEHb OpraHHU3allUd TEHETUYECKOTO MaTepuajia. YPOBHU YHAKOBKHU
xpomatuHa. CTPYyKTYpHO - (YHKIMOHalbHas OPraHU3alUsi XPOMOCOM. OYXpOMaTUH H
reTepOXpOMAaTHH.

['eHHBId ypOBEHb OpraHu3allMM TeHeTHuYeckoro Marepuana. Kiaccudukanus reHOB.
CBolicTBa I'€HOB.

MonynbHaa eguauna 3. Permmkanus JIHK n xpomocom. Penapanus JIHK. Perymsanus
T€HHOUW aKTUBHOCTH.

Crnocobbt  perumnkanuu.  [lomykoncepBatuBHas — perumkauus JIHK  u xpomocowm.
CpaBHMTENBHAsT ~ peIUIMKAIUMs y  OPOKAapHMOT W JYKAPHUOT.  JTalbl  PEIUIMKALUU.
[TonMpemIMKOHHOCTh U JBYHANPABIECHHOCTh PEIUIMKALNMN y 3YKapuoT. Permkanus Tenomep.
Hapymenne nepsuunoit crpykrypst JJHK.

[Ipsmass pemapauus: ¢otopeaktuBanus, penapauus JIHK 3a cuer »sk30HyKIea3zHOU
aktuBHocTH JIHK- mommmepas. Dxcumsmonnas pemnapanus JIHK. HcmpaBnenue ommubox



cnapuBaHusg (MucMmaTu-penapanus). IlocTperuinkatuBHas penapauusa. PexoMOuHanmoHHas
penapanus. SOS — penaparnusi.

Perynsauuss TreHHOM AKTMBHOCTM Ha YPOBHE TPAHCKPUILMM. OTalbl TPAaHCKPUIILUU.
Perynsauus TpaHckpuniuu y npokapuot. HeraTuBHas U O3UTHBHAS PETYJIALNS aKTUBHOCTH.

Perynsauus skcnpeccun reHoB y sykapuot. Crenuduueckas u HecriequpruecKkas perysiius.

Perynsuus reHHOI aKTMBHOCTH Ha YPOBHE PEILIIMKALIMU.

TpaHcisILMOHHAs ¥ OCTPAHCISILMOHHAS PETyJIALUs TEHHON 3KCIIPECCUMU.

MonynbHas equHuna 4. 3aKOHOMEPHOCTH HACJIEOBAHUS IPU3HAKOB.

I'n6Gpuonaoruyeckuii METoa Kak OCHOBAa T€HETHUUYECKOIO aHAJIN3a.

Monorubpunnoe ckpemuBanue. [leporii 3akon [.Mennens. JloMUHaHTHBIE U PEIIECCUBHBIC
IIPU3HAKU. SIBI€HME TOMO3ZMIOTHOCTM M TIE€TEPO3UTOTHOCTH. PelMIIpOKHOE CKpeIlHMBaHHUE.
Bropoit 3akon I'.Mennensa. Xapakrep paclIeIUICHUS NPU3HAKOB BO BTOPOM IIOKOJICHHUH II0
reHotuny u ¢eHorunam. IlonHoe n HemosHoe nJoMuHUpoBaHMe. lIpencraBieHue 00 ansensx.
MHOK€ECTBEHHbI aJIENU3M. |'eHeTuyeckass OCHOBA MHOKECTBEHHOro ajienusMma. [IpaBuio
“qucTtoThl” TaMmeT. LluTomornueckue MeXaHU3Mbl PACIICIUICHUs. Y CJIOBUS BBINOJIHEHUS 2-TO
3akoHa [.MeHnenda. AHaIU3UPYIOLIEE CKPEIMIMBAHUE M €ro 3HAYEHUE ISl TEHETUYECKOro
aHayn3a. Bo3BpatHoe ckpemyBanue. I'eHeTHYeCKuEe CUMBOJIBI U TEPMUHBI.

JurnbpunHoe u noauruOpugHoe ckpeuiuBaHus. OCOOEHHOCTH HAacCEIOBaHUS IPU3HAKOB
IpU JU- U TMOJUTMOPUIHOM CKpeluBaHUM. [IpUHIMIIBI HE3aBUCUMOro HacienoBaHus. Tperuit
3akoH Mennena. Pacmerienne mo reHotuny W (enHorumy. Matematndeckue (HOpMYIIbI
paciuerieHus. PacueT 4acToThl NOSIBJICHUS ONPEIEIIEHHBIX I€HOTUIIOB IMOTOMCTBA NPU AU- U
TPUTHOPUIHOM CKpeliumBaHWM. HacienoBanue mnpu AUTHOPHIHOM, TOJUTHOPUIAHOM H
aHAJIM3MPYIOIIEM CKpemMBaHusaX. HacimenoBaHue M HacileACTBEHHOCTb. MeHaenupyoomue
IIPU3HAKU y YeJIOBEKa

AJnenpHBIE U HEAJJIEIIbHBIE B3aUMOIEHCTBUS T€HOB.

Tunsl auienpHBIX B3aUMOJCHCTBHI: MOJHOE JOMUHUPOBAHUE, HENOJHOE JIOMUHUpPOBAHUE,
KOZIOMHUHHMPOBaHUE, MEKaJlJlelIbHasi KOMIUIEMEHTAIMs ). XapaKkTep Hacle0BaHUs IPYIIbl KPOBU
y uesoBeka. JletanbHble U MOJTyJIeTalbHbIE TE€HBI.

Tunsl HeannenbHOro B3aMMOAECHCTBUs TreHOB. KoMimemMeHTapHOE NEHCTBHE IeHa M €ro
reHeTUYeCcKasi OCHOBa. XapakTep pacliernyieHus npusHakos. [Ipumepsl. Onucra3. Tunsl snucrasza
(IOMMHAHTHBII M pELEeCcCHBHBII) W OCOOEHHOCTH HacieloBaHMUA MpHU3HAKoOB. I[Ipumepsr.
[Tonumepust (KymyJsiTUBHasT W HEKYMYJISATUBHAs). XapakTep paclIeIUICHUs MPU3HAKOB.
PactipoctpaneHHocTh B mpupone. I'eHermdeckas ocHoBa Impouecca. JleficTBHE TeHOB
MoaudukatopoB. OcCoOEHHOCTH MpOsIBIEHUs Mpu3HAKoB. llnefioTpomnHoe naelicTBUE T'E€HOB.
BnusiHue BHeHHEN cpelibl Ha JEUCTBUE TEHOB.

[leHeTpaHTHOCTb, SKCIPECCUBHOCTh U HOPMA PEAKIUH.

I'eHeTHka mosia M CLEIJIEHHOE C MOJIOM HacienoBaHue. CriocoObl HacieloBaHUs MpU3HAKa
nona. ['omo- u rereporameTHnlii Toi. bamaHcoBasi Teopus omnpenesieHus noja bpumkeca.
MexaHn3M Hacaen0BaHus IPU3HAKA 110J1a Y YEJIOBEKa.

HacnenoBanue npu3HakoB, CHETJIEHHBIX C ITOJIOM.

SBnenne cuemnenuss reoB. Oneitel T. Moprana. OCHOBHBIE IOJIOKEHHSI XPOMOCOMHOMN
TEOpUU HacleACTBEHHOCTH. LluTonmormyeckoe a0Ka3aTenbCTBO KpPOCCHHroBepa. MexaHH3M
KPOCCHHIOBEpa.

Ponb kpoccuHroBepa M peKOMOMHAIIMKM T€HOB B SBOJIIOIUH U CEJIEKIIMM PACTECHU, J)KUBOTHBIX
Y MUKPOOPraHU3MOB. | eHETHUECKHE KapThl XPOMOCOM.

HexpomocomHoe (uMTOIUIa3MaTHYECKOE)  HacJeOBaHHUE. OtHOcuTENBHAs  POJb
CaMOPENpPOAYLIHPYIOIUXCS OPraHOMIOB LIUTOIIA3Mbl U siipa B HacienoBaHuu. OcobeHHOCTH
HEXPOMOCOMHOI0  (IIMTOIIa3MaTHYECKOr0) HAclelAOBaHUS U METOAbl €ro  HM3y4YeHHs.
[InasmuaHOE HaclIeJOBaHUE.

MonaynbHasg enuauna 5. I3MeHYMBOCTh TEHETHYECKOTO MaTepHraa.

Knaccudukanus GopM M3MeHYMBOCTH: MOAM(UKALMOHHAS, KOMOMHATHBHAS, MyTal[MOHHAs.
I'enotun u penorur.



Monudukanuu 1 HOpMa peakuuu. Bapuanuu mposiBIeHUS TPU3HAKOB B MHAMBHIYAIbHOM
pa3BUTUU OpraHU3MOB. Pollb MOAM(HUKAIMOHHON W3MEHYMBOCTU B aJallTalldd OPraHU3MOB K
Pa3IMYHBIM YCIOBUSAM CPEJIBI.

HacneacrBennas reHoTunuyeckass U3MEHUMBOCTb.

KombOunaTtuBHast "3MEHUYUBOCTh. MOJIEKyJIIpHbIE MEXaHU3MBI F€HETUUECKON PEKOMOMHALINY.
OOmiasi, wiM TOMOJIOTHMYHAs, pekoMOmHanus. Monens Xosumaes, Moaens Me3eabcoHa-
Pennunra, Mogens XKocraka. 3HaueHHe PEKOMOMHAITUH.

MyTanmonHasi ”3MEHUYMBOCTh. TeopeTnyecKkrue OCHOBBI MyTallMOHHON MMeHYMBOCTH. OO1as
kinaccuukanus Mytauuid. Knaccudukanus MyTtanuid mo XapakTepy HM3MEHEHHHM TIeHOTHIA:
T€HOMHbBIE, XPOMOCOMHbIE, TeHHBIE, IUTOIIIa3MATUYECKHE.

I'enomubie mytanuu. [Mammounus. [Momumnonaus. Aneyrmuiouausi (HyJIHCOMHS, MOHOCOMUS,
TTOJIUCOMUS ).

XpOMOCOMHBIE MYTallUU (JeNeUuy, IyIIMKAlWWA, WHBEPCHH, TPAHCIOKAlKUM). 3HAueHUe
XPOMOCOMHBIX TIEPECTPOEK B IBOJIOLIHH.

I'ennble (TOUKOBbIE) MyTauMu. MoJeKyJIIpHble MEXaHU3Mbl TeHHbIX MyTauuid. OOpaTHble
MyTAaIliU U CYyTPECCOPHI.

I'enepatuBHble M comartuueckue wmyTtanuu. Kraccudukanus MyTauuidi 1Mo H3MEHEHUIO
(denoruma — MopdosIoTHIeCKue, OMOXUMHUYECKHEe, PU3N0IOTHYeCKre. Pasnmnyare MyTanuii mo ux
a/IaITUBHOMY 3HAUEHUIO: JIeTaJbHbIC U TONYyJEeTadbHbIe, HEUTPAIbHBIC U IMOJIE3HbIE MYTaIlUy;
OTHOCUTENIbHBIN XapakTep pa3jiudyvii MyTaluid [0 HMX aJalTUBHOMY 3HAYCHUIO. 3HAauYEHUE
MyTalMi JUIsi TEHETUYECKOTO aHau3a Pa3IMYHBIX OMOJIOTHUECKUX MPOIIECCOB.

MonexyisipHbIE MEXaHU3MbI MyTareHes3a.

@dakTopel, UHAYIHUPYIOIINE MyTareHe3. MyTareHHoe AeMCcTBHE MOHU3UPYIOIIUX H3ITyUYeHUH,
yIBTPadUOJICTOBBIX JTyUeH, XHMUYISCKUX COCTMHEHUH. bromornyeckre MyTareHsl.

CrioHTaHHBIA MYTalMOHHBIN nporecc. DaKTOPhI, BIUSIONINE HA CIIOHTAHHBIA MYTaIllMOHHBIN
npouecc. OOmMe 3aKOHOMEPHOCTM  CIOHTAHHOTO — MYTAallMOHHOTO  Ipoliecca.  3aKOoH
TOMOJIOTMYECKUX PSAZIOB HACJIEICTBEHHON U3MEHUMBOCTH.

Wuruburopsl MyTareHeza. MyTareHHble (akTopsl OKpykawomend cpeabl. Crparerus
TECTUPOBAHUS HA MyTareHHOCTb. T€eCT-CUCTEMBI.

Monynb 2. 3aKkOHOMEPHOCTH U MEXaHU3Mbl OMOJIOTHYECKOI SBOJIIOLINH.

MonynbHas equauna 6. Mcropus pa3BuTus 3BOJIOLUOHHBIX Heil. CoOBpeMeHHbIE AUCKYCCUU.

OmnpeneneHrue NOHATUI «IBOJIOLMS» U «OMOJOrMYEcKas 3BOMIOLMA». MeToJbl M3Yy4deHHUs
ABOJIIOLIMU: MOJIEKYJISIPHO-TEHETUUECKHE METOAbI, IaJCOHTOJIOTHS, aHATOMUS, SMOPUOJIOTHS,
ouoreorpaduyecknii METOA, METOABI MOAETUPOBAHUS IBOJIOLIHH.

WNnes pa3BuTus KUBOM NPUPOABI B TpyAax ApeBHUX MmartepuanucroB Wumun, Kwuras,
Meconoramun, Erunra, I'penmu, [IpeBnero Puma. Bkmax ¢unocodos JlpeBHeit I'pennu B
pa3BUTHE HBOJIOLMOHHBIX HJed. Munerckas 1mkona, [epakiut Odecckuil, Apucrorens
(«1ectHuna cymiectB»). Meicnutenu [IpeBnero Puma: Jlykpenumit Kap (tpya «O mpupone
Beuieit»), [lnunuit Crapuuii («EcrecTBeHHas ucTopus»).

Kpeannonnusm — ocHOBHas Ui€sl MPOUCXOKIACHMS )KU3HU B CPEJTHUE BEKA.

Bxnan yuensix snoxu Bozpoxaenus. @pencuc bakon, Anapeit Bezamuii, V. I'apseii, P. I'yxk,
®. Penu, A. UezansnuHu.

bunomunanpras Homenknarypa K. Jluanes. «EcrectBennas uctopus» XK. broddona.

Tpancdopmusm — yueHue 06 U3MEHIEMOCTH BUIOB.

OpommonroHHbIe uaeu B Tpyaax /1. Junapo u I1. Mateption.

ITpedopmusm. P. Jle I'paad, A. JleBenryk, A. Manbnuru.

Onurenes. Apucrotens. Y. [Napseit, XK. brodhdon, K. @. Bonsd.

K.b. Jlamapk: HacieIoBaHUE MPHUOOPETEHHBIX MPU3HAKOB M BHYTPEHHEE CTpEMIIEHHE K
COBEPILIECHCTBY.

Y. TapuH: 60pb0a 3a CyIIecTBOBaHUE, N3MEHYUBOCTh U €CTECTBEHHBIH 0TOOP.



Cunrernueckas Teopus OBomtonun (CTDI). @. Jlo6pxkanckuit, k. Xakcou, D .Maiip, b.
Penm, /. Cre66unc. .M. Imansraysen, H.B. Tumodeen-PecoBckuii, H.I1. JIyounun, A.JL.
TaxTamKsg.

Howmorenes. JI.C. bepr.

CoBpeMeHHbIE HallpaBJIEHUs YBOJFOIUOHHOW MBICIIH.

I'unoreza bonbmoro B3pbiBa. Ilpenduonoruueckas (xumuueckas 3BoJouus). Teopus
adbuoreneza A.M. Omnapuna. Ilpemku3Hb. ABTOKaTaIMTHYECKHE (IIETIHBIC peakuuu). Teopus
PHK-mupa. Teopus xoanepsartos. [lossnenune nuanobaxrepuii. IlosBneHne 3ykapHOTHUECKON
kietkd. CumOmoTHyecKass W HWHBarMHAIlMOHHBIE TEOpuU. «XUMepHas» Teopus. [umoresa
«PETYJISITOPHOIO KOMIIPOMUCCA.

MopynbsHas equHua 7. MUKpOIBOJIONHS. DIeMeHTapHbIE (DaKTOPBI BOJIIOIIHH.

ITonsTne 0 MOITYISALUH. XapakTepucTuKu MOIYJISALUN: JKOJIOTUYECKHUE,
Mopdodusnonornueckue, reHeTuueckas. JlieMeHTapHble (HaKTOPbl SBOIOIUH: MYTAallMOHHBIN
nporecc, H30JAIHS, TOMYJISIIMOHHBIC BOJIHBI, Ipei() TeHOB, ECTECTBEHHBIH 0TOOD.

MytauvonHsli  npouecc. Buasl Mytauumii. HampaBieHHOCT, W HEHANPaBJICHHOCTh
MYTallMOHHOTO IpolLiecca.

W3omsmus: 6uonoruveckas (3Tonorunueckas, Gpuandeckas, 3KOJIOrnyeckas) reorpapuyeckas,
TeHETUYECKasl.

EctectBennblit 0100p. @OpMBI €CTECTBEHHOTO O0TOOpa: CTAOWMIM3UPYIOLIUH, TU3PYNTHUBHBIH,
JBHOKYILIH.

Apantanu.  Knaccudukanuss — amanrtammii.  [lytu  mpoucxoxaeHus — aJanTaiuid:
npeaganTUBHbBIN, KOMOMHATUBHBIHN, IOCTAJAIITUBHBIH.

buonornueckuit Bua. Kpurepuu Buna.

[Tytn Bug0o0Opa3oBaHus: TUBEPreHTHBIN, (DUICTHYECKUH, THOPUIOTCHBIH, alIONMaTPUYECKHIA,
CUMIIaTPUYECKUM.

Temnbl BuIOOOpa3oBaHMs: TIpadyalMCTUYECKMH TUI U cainpTaluoHHbIM. Teopus
MPEPBIBUCTOrO paBHOBecHs ['yna nu Dnapumxka.

MonynbHas eaununa 8. MakposBoitonusi. OCHOBHBIE 3aKOHOMEPHOCTH M HAIpPaBJICHUS.
Joxa3zarenbcTBa MakKpOd3BOJIOLMH: CPAaBHUTEIbHO-aHATOMUYECKHE, IaJIEOHTOJIOITMYECKHE,
ouoreorpaduueckre, ONOXMMHUIECKHUE.

CoOOTHOIIEHHE MHUKPO3BOIIOUMA U MakposBomtouuu. CanbTallMOHHAsA, PEAyKIHMOHHAS H
CUCTEMHasl KOHLEIIUH.

OOme 3aKOHOMEPHOCTH MakposBositouuu. IIpaBuiao HeoOpaTHMMOCTH 3BOJIIOLUHU, WIH
npuHumn Joso. [IpaBuiao npoucxoxaeHus OT HeCIIeUaIU3UPOBAHHBIX MPEIKOB, WA MPUHIIUIL
Koma. [IlpaBuno mnporpeccupyromeii crneunanuszanuu, wid npuHuun [enepe. Ilpasuno
ajantuBHOM paguanuu, win npuHoun KosaneBckoro-Ocbopna. IlpaBmiio wuHTErpanuu
ouonorndeckux cucrem, win npuHiun llManeraysena. [IpaBuno cmeHsl ¢a3, WM TPUHIIUI
CeseproBa-llImansrayzena. Tumnsl 3Bomtonun (x. Cumicon): Opaauresnueckas (MeajaeHHbIE
TEMIIbI ), TOPOTEITHYECKas (CpeIHUEe TEMITbl) M TaXUTeIuTnueckas (ObICTphIe TEMITBI).

Hanpanienust MaKpO3BOJIIOIMK: apOTeHe3, aJlJIOTEHE3, IereHeparusl.

@opMBl ABONIONUK TPYMI: (QuIeTH4eckas, TUBEpPreHTHas, KoHBepreHTHas. [lapammenus3m.
buonoruueckuii mporpecc 1 Ononornueckuit perpecc. PenukThl.

Monayns 3. 'eHOMHKa ¥ TEHOMHBIE TEXHOJIOTHH.

MopynbsHas eqununa 9. OCHOBHbIE TEHOMHbBIE TEXHOJIOTHUH.

Metoasl monmyuenust u o6paborku JIHK. Bwimenenme JIHK. Xumunueckmii cuntes JIHK.
Amvmumnpukanus u pecrpukuus JHK. T'mOpunmzanus ¢ JIHK-3ommamu. Kiionupoanwue.
Co3nanrie U CKpUHUHT OMOJIMOTEK TEHOB.

Meronsl  BbisiBIeHUA ~ myrtanuid.  [I[[P-anaimm3.  BpisiBieHHE  TOUYKOBBIX  MyTalUid.
CexBennpoBanue. KapTel reHOMa U METOJIBI MX TIOCTPOCHHSI.

I'enomuka. HampaBneHus: pa3BUTHS, MEPCHEKTUBBI, OMaceHus. bHodTHUeckue MpoOIeMbl
F€HOMUKU



AHHOTALIUSA PABOYEM [TPOT'PAMMBI JUCHUIIIUHBI «<KYJIBTYPOJIOI' US»
ConeprxkaHue TUCIHUILIAHBI

Monyis |. KyneTyposnorus kak Hayka. Pa3Butre KylbTypbl B APEBHOCTU U CPEIHEBEKOBLE

MonynbHas eqununa 1. Beenenue. KynbTypa u KyJabTyposiorus.

KynbTyponoruss kak Hayka: KOHLENIMHM, OOBEKT, NpPEeIMET, MeToAabl, 3anauu. Kareropuum
KyJbTyponoruu. Kyneryposiornueckue teopun H.Jlanunesckoro um K.JIeontseBa. KoHuenuwus
«okanbHbIX KynbTyp» O.lllnenrnepa u A.Jx. Toiu6u. Mcropuocodekas teopus K.fAcnepca.
Konnenuus KyasTypbl Kak wurpsl M. Xeitsuurun. Teopus cymepcuctem I1.A.CopokuHA.
ConuokynbTypHas guHamuka M.BeGepa. OtHorenermdeckas Tteopus JI.H.I'ymunesa.
HNutepnperanus KyJaeTypbl B ncuxoaHanu3e 3.Dpeiina. «AHamuTHYecKas ICUXOJIOTHSI»
KI'.}OHra u apxerumnbl KOJJIEKTUBHOTO Oecco3HarenbHoro. WHTepmpeTanus KyJbTypbl B
CTPYKTYpalIUCTCKOM  aHTponosiornueckod  koHuenuuu  K.JleBu—Crtpoca.  EBpasmiickas
KYJIbTypOJIOTHYECKast KOHIENIUA. AKTyalIbHOCTb KYJIBTYPOJIOTHH.

OcHOBHbBIE TMOAXOABI K OIPENEICHHUIO TMOHATHS «KylbTypa». KynpTypa M nuBuiamMsanus.
Kynerypa u npupoma. Mexanusm B3auMOACHCTBUSL KyJIbTypbl M oOmiectBa. [lonutudeckas u
mpaBoBast  KynbTypa. Pemurus wu  kynaprypa. Ilcuxomorus ©  KynbTypa  OOIIEHHA.
[Ipodeccuonanvhas KynbTypa (Ha npumepe mnpodeccun Bpaua). BzammocBsizp obOmacreit
KyJabTypbl. [lOHATHSA «KYIBTYpHBIH apXxeTumn», «apTedakt». CoBpeMEHHbIE TOIXOIbl B
TUIIOJIOTUU KYJIbTYpbl. Buabl, cTpykTypa, QpyHKUMH KylbTypbl. J(MHAMHKa XyIOKECTBEHHOU
KYJBTYPBI.

MonynbHas equauna 2. KynbTypa nepBoObITHOM 3110X4 U J[peBHEro mupa.

AHTpOTIOTeHEe3 M 0COOCHHOCTH KYJIBTYphI IEpBOOBITHOM 3moxu. [1epBOOBITHAS KyJIBTypa Kak
UCTOPUYECKH TMEpBBIA THUN TPaJUUUMOHHON KynbTypbl. Ilepumonmzanmsa. CuHKpeTHUYECKUN
XxapakTtep KylnbTypbl. ['oMoreHHocts. MarepuanbHble OCHOBBI MEPBOOBITHOM KYJIBTYPHI.
OcobeHHOCTH TpeJCTaBIeHU MepBOOBITHOTO uesnoBeka o Mupe. Ponb s3blka U Muda.
Penurunosneie BepoBaHMs: TOTEMH3M, aHUMU3M, GeTuimu3M, Marus. Ponas taby. Putyan — kxak
¢dopma OOBEKTUBU3ALMM TEPBOOBITHOTO MHPOBO33pEHUs. BpaueBaHue B MNEPBOOBITHOM
obmectBe. Mcropuyeckoe W KyJIbTYpHOE 3HAu€HHE IO3/HEro mnaneonuta. Teopuu
BO3HUKHOBEHHU UcKyccTBa. [laMaTHUKY 1epBOOBITHOMN 310xu. [Ipo0ieMbl BOCIpUATHS U OLEHKU
NEepBOOBITHOTO UCKYCCTBA.

Jlokanmuzamus apeBHEHIMX IUBUIK3auil. OCOOEHHOCTH M OCHOBHBIE TEHACHIIUU PA3BUTHS
KyJIbTypbl ApeBHedmmx nupmwimsanui (Apesumit Erumer, dpesHsis Meconotamusi, JpeBHss
Wnnus, Jlpesuuit Kurait). 3HaueHuwe NOSABIEHUS MUChMEHHOCTU. BakHelline HaydyHblE U
TEXHUYECKUE JOCTUKEHUS NPEBHEUIINX UMBWIM3aUui. MeauuuHa B apeBHEM mupe. [[peBHuit
Eruner. OcHoBHble pocTukeHust KynbTypbl JlpeBHero Boctoka. Hayunble nocTuxeHwusl.
DcTeTndecKkue IMpe/CTaBIeHUs] U XYA0)KECTBEHHbIE KAaHOHBI. YHHUKAIbHOCTh MU MHOrooOpasue
BOCTOYHOM KYJIBTYPHI.

XpoHoJoTHYeCKHe W Teorpauueckue paMKH aHTUYHOM dmoxu. OTIMYds BOCTOYHOTO H
3amagHoro THma KyubTyp. [leproauzanus, xapakTepuCTHKa OCHOBHBIX 3TanoB. OcoOeHHOCTH
(dbopMUpOBaHUsI JPEBHETPEUECKON KyIbTypbl. Mudsl, penurus u ¢punocodus Apesneit ['pennn.
boru u moau B cUCTEME LIEHHOCTEW APEBHUX T'PEKOB. DCTETUUECKHUE MPEACTABIEHUS JPEBHUX
rpekoB. Knaccuueckoe xynoxecTseHHoe Hacneaue [Ipesneii ['penun. Bennkue rpexu.

Hctoku papeBHEpUMCKONW KyJIbTypbl. OCOOEHHOCTH B3aMMOAEUCTBHUS JIPEBHErPEUECcKOil U
JTPEBHEPUMCKOMN KYJIbTYpbl. JJOMUHAHTHI pUMCKOM KYJIbTYphI: TPaXKAaHCTBEHHOCTh, HaTPUOTHU3M,



KyJIbT IOJIE3HOCTH. PuMckoe npaBo. PuMmckue rpaxiaHe 1 oOLeCTBEHHAs )KU3Hb. 3peuila U UX
pOJIb B BOCIIMTAHUM «PUMCKOIO ayxa». VIH)KeHepHbI reHuil puMiisiH U ero TBopeHus. CTHib
PUMCKOT0 MCKyccTBa. PUMCKUI CKyJIbOTYpHBI mOpTpeT. Benukue pumisine. 3apokieHue H
pacIpocTpaHEeHHE XPUCTHAHCTBA.

Bxnaj aHTUYHOCTH B MUPOBYIO KyJIbTYpy. MenunnHa aHTH4HOro Mupa. AHTUYHAs KyJbTypa
KaK OCHOBA €BPONEHCKON IMBUIN3ALINN.

MonynbHasa enuauna 3. Kynstypa CpeiHeBEeKOBbSI.

Ilepuoguzanuss W HCTOKM CPEIHEBEKOBOW KYyJBTYypbl. XPHCTHAHCTBO KaK OCHOBA
cpeaHeBekoBO  KynbTypbl. Katomuumsm. OcoOGEHHOCTH €BpONEHCKOr0  CpeHEBEKOBOIO
MeHTanutera. KynpTypa u penurus. PeIapcTBO 1 MOHAIIECTBO KaK peaju3aliis uaeana oopasa
xu3HU. ['eponueckuii snoc. OOpa3HOE BOIUIOIIEHNE PEIUTHO3HOM Bephl. LlepKOBHbIE KaHOHBI U
KaHOHBI B MCKYyCCTBE. XpaM KAaK CHHTE3 MUPONOHUMAHUSA. POMaHCKMU U TOTUYECKUUA CTHIIM.
Pons monacteipeii. CpeHeBekoBoe 00pa3oBaHUE U HayKa, IEPBbIE €BPOICHCKIE YHUBEPCHTETHI.
MenunuHa cpeHUX BEKOB. ANXMMHUS KaKk ()€HOMEH KynbTypbl. OCOOEHHOCTH BH3aHTUHCKON
KyabTypbl. CHHTE3 3alaJHbIX U BOCTOYHBIX JIEMEHTOB KyJbTYpbl. llaMATHUKM BU3aHTHUICKOTO
ucKyccTBa. THUIBI XpaMOBBIX TOCTpOeK. MOHYMEHTalIbHAsl U CTAaHKOBas KUBONMCH. [IpukinanHoe
UCKycCTBO. MKOHOOOpYECTBO M HKOHONOYETaHHE. BU3aHTHS — CBS3yOIEE 3BEHO MEXIY
aHTUYHOCTBIO U CPEIHEBEKOBbEM, MeXk 1y BocTokoM u 3anagom.

MonynbHas eqununa 4. JlpeBHepycckas KyJabTypa.

HpeBHepycckast  KyabTypa. Mcroku, mnepuommsaius, OCOOCHHOCTH, CaMOOBITHOCTh
IpeBHEPYCCKOM KynbTyphl. Crienndrka pyccKoro CpeJHEBEKOBbS. SI3bI4eCTBO: KyJBT MPUPOIHI,
KyJbT IPEIKOB. BnusHMe XpUCTHAHCTBA Ha PAa3BUTUE PYCCKOM KyJbTYphl. XyJO’KECTBEHHAas
KynbTypa [peBHeil Pycu u oTpaxkeHue B HEH COLMOKYJIBTYPHBIX M 3CTETUYECKMX LEHHOCTEH
pycckoro uenoBeka. Poib mnpaBociIaBHOM LEPKBM M MOHACTBIpEH, OCOOEHHOCTH PYCCKOTO
IIAHTEOHA CBATHIX. Benukue mkoHomucubl Pycu. TexHuka M CTWIB pPYCCKOW apXUTEKTYPBHI.
YCcTHOE HapoHOE TBOPUECTBO, ObLIMHEI. [10sBI€HNE MTUCBMEHHOCTH, JieTonucanue. [lamsaTHuku
npeBHepycckoi nuTepaTypbl. OCOOEHHOCTH HOBIOPOACKOM XYAOXKECTBEHHOM KYJIBbTYPBHI.
Kynsrypa mnepuona ¢eomanpHoil pa3apobieHHOCTH. MoOCKBa Kak KyJbTypHas CTOJIMLA
LEHTPAJIN30BaHHOTO TOCyJapcTBa. ApXUTEKTypHbI KoMiuiekc MockoBckoro Kpemus.
WNuoxynbrypHble nHBepcuu. O0mupiieHue uckyccrsa. LlepkoBHas pegopma. beiToBas KyiabTypa
U IEKOpaTUBHO—TIPUKIIaJHOE NCKycCcTBO [IpeBHel Pycu.

Monyns Il. OcoGeHHOCTH pa3BUTHSA KYJIBTYphl B HOBOE U HOBEHIIee BpeMs

MonynbHas equanna S. Kynbrypa sanoxu BospoxaeHus.

Hcerokn n conMalbHO—IKOHOMUYECKHE IPEANOChUIKM PeHeccaHca. Bo3poxkaeHuue: 3Taribl
pa3BUTUS W OCHOBHBIE 4YepThl. PeHeccaHC, Kak NEpPEeXOAHBIM IEPUOJ OT CPEIHEBEKOBBA K
KyJbType HOBOro BpeMeHH. CHHTE3 aHTHYHOM M CPEAHEBEKOBOW KyJbTYypbl. Bo3poxaeHue B
Urtanmuu. W3menenue wmupoBo33peHus. YemoBek u  Oor B KylneType Bo3spoxaenus.
AmnTpononeHTpusM. Maeonorus rymanusma. Tutansl. O60poTHast cTopoHa TUTaHU3Ma. [loHsTHE
«TapMOHHMHU» U «BCECTOPOHHE PAa3BUTOM JIMYHOCTH». DOpMUPOBaHHE TOPOACKON KYJIBTYPBI.
YHHUBepcalbHbIE YePThI U HAIIMOHAJIBHBIE OCOOEHHOCTH KYJIBTYphl Bo3pokaeHus.

Hayuynoe u XygposkecTBeHHOe mo3HaHue. Menununa onoxu BospoxzaeHus. [naBHbie
OTKPBITHSI M JOCTHKEHHsI XYIOKECTBEHHOW KyJbTYpbl, IIEIEBpPbl 3NO0XH Bo3poxaeHus.
Manbepusm.

Ocobennoctu  kynbTypel  CeBepHoro  BospoxknaeHusi.  XpOHOJIIOTHUYECKHE  PaMKH,
reorpaduyeckas JOKaIu3alus, XyJ0KECTBEHHOE Hacleaue.



3HayeHue KyJabTypbl S1I0XU BO3pokaeHus 1jisi MUPOBOM KYJIBTYPHI.

Mopynbshas eqununa 6. Kynerypa HoBoro Bpemenu.

OOmast XapakTepUCTHKAa COLHOKYJIbTypHOro pa3Butusi HoBoro Bpemenu. CouumanbHas
Tpanchopmanust oOmectBa. PacmmpeHne BO3MOXHOCTEH KYyJIbTYPHOTO —B3aMMOJCHCTBHSL.
KynbprypHoe 3HaueHue Pedopmanuu. BrusHue OypiKyasHBIX pPEBOIONUN Ha KYyJIBTYPHYIO
*u3Hb. HayuHasg peBodrOLMs: CMEHa Hay4HbIX [ApaJurM M I[EHHOCTHBIX OPHEHTALUM.
Panmonanusm u ero nocneactsus. Meauiuaa Hosoro Bpemenu. [IpotuBopeuns kynbtypsl XVII
Beka. Ilpocemienne u mpocBeruTenu. Teopuss BocnuTaHus JAuYHOCTH. Dunocopsi—
MPOCBETUTENM O POJIM MCKYCCTBA B KHM3HU 0OIIecTBa. AOCOJIIOTU3M M €ro BIMSHUE Ha
XYJOKECTBEHHYIO  KyJbTypy. ©POpMHpOBaHHE HAIMOHAJIBHBIX XYJ0KECTBEHHBIX UIKOJI
OCOOEHHOCTH XYNIO’KECTBEHHBIX CTWJIEH EBpPOMEWCKOT0 HCKYCCTBA: OapOKKO, KIIACCHIIM3M,
POKOKO, CEHTHMMEHTAIM3M, poMaHTu3M, peanusM. llleneBprl snoxu. Beiparomuecs nestenu
KyJbTypsl HoBOrO BpemeHu.

Monynbnas eqununa 7. Kynstypa Poccun XVIII-XIX BB.

Bex IlpocBemenus B pycckoit kynbrype. Pedopmbr Ilerpa |, Enuzasersr IlerpoBHbl,
Exarepunnt |l B cdepe xynbrypbl. [lomutuka eBpomeusanuu. CHHTE3 €BpOMEHCKOW U
IpeBHepycckor KynbTyp. Bausaue uneit [Ipocsemenus, pycckue npocseturenn. OcodbeHHOCTH
pycckoro IIpocsemenns. CBETCKUN XapakTep U COCIOBHOCTb KyJIbTYpPbl, JIBOPSHCKAs KyJIbTypa.
@opMHpOBAaHNE PYCCKOM HAUMOHAIBHOW KYJbTYpbl. MCKyCCTBO Kak CpEACTBO YTBEPKICHUE
HOBOHM TOCYJapCTBEHHOH MONMHUTUKU. Pacmmpenue cucreMbl 00pa3oBaHus, HAYYHbBIE OTKPBITHS,
pepopma s3pika. OTKpHITHE HOBBIX Y4YEOHBIX 3aBeneHUil (TpodeccHoHaNbHBIE —IIKOJbI,
MockoBckuii yHuBepcuteT, CMOJBHBIA HMHCTUTYT OJIArOPOJIHBIX JIeBUI, MeauImHCKas
akagemusi). IIpodeccroHanbHblii TeaTp. DBOMIONUS XYJI0KECTBEHHBIX CTUJICH: OT PYCCKOIoO
0apoOKKO K pycckoMy kiaccuiusMmy. JKanpoBoe pazHooOpaszue skuBonucu. CKyJabnTypa, HOBBIE
TeHaeHIMH B apxutektype. CtpourtenbctBo Cankr—IlerepOypra. 3nauenue kynbTypsl XVIII
BEKa JUIsl pyCCKOU KYJIbTYPBI.

«30710TOM BEK» PYCCKOM KYJbTYpbl. [ pakgaHckas HampaBICHHOCTh KyJIbTYyphl. Poccuiickas
CIIOBECHOCTh M OTpaXCHHE B HEH W3MEHEHHs OOIIEeCTBEHHOro co3HaHus. PopMupoBaHUE
JUTEPaTypHOTO sA3bIKa. Benukas pycckas KilacCH4ecKas JINTepaTypa U €€ posib B CTAHOBJICHUU
CaMOCO3HaHUs JTUYHOCTH. JluTeparypoueHTpusm pycckoil KyiabTypsl XIX Beka. MereHaTCTBO.
W3menenus B cucreme oOpa3oBaHusi. POpMHpPOBAHHME YHUKAIbHBIX CTHJIEBBIX HAaIlpaBJICHHM.
Pycckas peanucTudeckasi JKMBOIUCH U €€ IIEAEBpbl. Mneosnorus nepenBm>kHUKOB. OCHOBHBIE
NPUHIUIBl KPUTHYECKOTO peau3Ma U UX OOLIEKYJIbTypHOE 3HaueHHe. APXUTEKTypa: IMOUCK
ctwid. «Morydas Kydka». Pycckas kjaccuueckas — My3blka.  baner.  3HaMEHHTBIE
XYJI0’)KECTBEHHBIE U MY3€iiHbIE COOpaHHUS.

MonynwsHas eqununa 8. Oco6eHHOCTH KyIbTyphl XX Beka.

Hctopuueckue ycnoBus GopmupoBanus KyiabTypbl XX Beka. OCHOBHBIE U€PTHI KyJIbTYpPbI
XX Beka. Ilepuomusanus ¥ TUIBI  KyJdbTypbl. MaccoBas W dJiauTapHas KyJbTypa.
WHTepHanMoHamu3alysi, MHOTOTPAaHHOCTb, NPOIPAMMHOCTb KYyJbTYyphl XX Beka. DBOJIIOIHA
XYJO’KECTBEHHBIX CTUJIEW B UCKyccTBE. MOIEpHU3M M IOCTMOAEPHU3M B KyibType. [losiBinenne
U pa3BUTHE HOBBIX BUAOB UCKycCTBa. becrpenMeTHoe ucKyccTBo. ABaHrapa. JkiekTtu3M. Posb
TeJeBUACHNA U KUHO. HOBBIE %KaHpBI B Xy10)KECTBEHHOM KYJIBTYpE.

«CepeOpsiHBIE BEK» KaK COIUOKYJIbTYpHBIH (eHomeH Poccuu. CyliHOCTP M OCHOBHBIC
MPOSIBJIEHUSI KpU3HCa pyccKol KynbTypbl Ha pyOexe XIX — XX Bekos. IIporuBopeuns B
BOCHPUATHU COLIMOKYJIBTYPHOH NEHCTBUTENBHOCTH CyOBEKTaMHU Xy/10KECTBEHHOTI'O TBOPYECTBA.



AxTuBM3anus penuruozHo—punocodckoit xuzan. «CepeOpsHbIii Bek» B auteparype. CuHTE3
uckyccTB. «Mup uckyccTBa». Pycckue TeaTpalibHble CE30HBI.

XpOHOJIOTUYECKHE paMKH M TMEepUOAM3alus KyJIbTyphl COBETCKOro rmnepuonaa. KymbTypa
COBETCKOI'O IIEpHOJIa U COBETCKas KyynbTypa. [lonnTrka coBeTCKO# Bi1acTu B 00J1aCTU KyJIbTYpBI.
Konuenuus nmapTuitHO—TroCy1apCTBEHHOTO PYKOBOACTBA KyJbTypoul. KynbTypHas peBosronus.
XapakTepHble YepThl COBETCKOTO 00pa3a >KM3HM: COBETCKUH ueioBek. Hayka u oOpa3oBanue.
ToranurapHas KyapTypa. CoLHMamuMCTUYECKUM peanu3M. XpyILIEeBCKas OTTENEeIb U KyJIbTypa.
HuccunenctBo. Anpaerpayna. Camusaar. MosonexHas cyOkynbTypa. KynabTypa pycckoro
3apyoexps. llepectpoiika u  KyapTypa. CoOUMOKYIBTYpHBIH TumOpanu3M. CoBpeMeHHas
COLIMOKYJIbTYpHAsi CUTYalIHsl.

AHHOTAIIUA PABOYEW ITPOT'PAMMOBI JUCHUITIIUMHBI « COIUOJIOI' AST»
Coneprxanue TUCIUTIIAHbBI
Mopyns 1. [Tapagurmsl conuoIorun

Monynbnas equanna 1. Counonorus Kak Hayka

Bo3HuKHOBEHHE COLIMOJIOTUM KaKk HAayKd. 3HAYMMOCTHh COLIMOJIOTHYECKOTO 3HAHUS JUIst
cnenuanucta. [lonarue o npenmere uccienoanus. [Ipeamer u 00bekT conmonoruu. OCHOBHbBIE
HUCTOPUYECKHE IOAXOMAbl K OIpPENEICHUIO IpEeAMETa COLMOJIOIMHU. YTOYHEHHE IIperMeTa
COLIMOJIOTHH B mporiecce e€ pa3BuTus. COBpeMEeHHbIN MOUCK cOLMO0IOTUU. OCHOBHBIE KaTErOpHH
Hayku. CTpyKTypa COLIMOJIOTUHY KaK HAy4YHOU U yueOHOM nucuumivibl. [lomoxeHne conunonoruu
B CHUCTEME YeJOBEUECKOTO 3HaHWSA U Cpeau APYTux HayK. MeXIUCUUIUITMHAPHBIA XapakTep
counonornd. OCHOBHBIE NOIXOAbl K H3YUYEHHIO COLMaIbHOM peanbHOCcTU. Couuosorus u
counanbHas ncuxonorusa. Comuonorus O.KoHTa, MO3UTHUBU3M B COLMONOTHH. TBOpYECTBO U
BKJIaJ] OCHOBOIIOJIO)KHUKOB couuonorun I'.Cnencepa, K.Mapkca, M.Bebepa, 3./ropkreiima.
OcHoBHble mapanurMel comnuosoruu. Bxman I'.3ummens, T.Ilapconca, P.Meprona, P.Ilapka,
P.Hapennopda, JI.Kozepa, J1.I'."Muna, U.Kynu, [I. Xomanca, H.Cmencepa, [1.Copokuna, pycckoii
COLIMOJIOTUH B pa3BUTUE HayKu. Teopus cpeaHero ypoBHs.

MopynbsHas eqununa 2. COoIOTUYECKHE METOIBI UCCIISIOBAHUSI.

Commonorudeckue MetoAsl uccinenoBanus. Kriaccuduxamus wmetonoB. OcoOeHHOCTH
CTPYKTYpbl COLIMOJIOTUYECKOTO HccaenoBaHusa. Oprauu3anys W IPOBEIEHUE SMIUPUYECKOTO
COLIMOJIOTMYECKOT0 UCCIIEeIoOBaHus. JTansbl uccienoBanus. [Iporpamma. KonruecTBeHHBIE METOBI
coopa nndopmarmu. O6paboTKa U aHAIU3 IEPBUYHON COLMATILHOM MH(OPMAIIUH.

Monynbnas equnauia 3. CouuanbHasi CTPYKTypa

O6mectBo kak cuctema. llonstTe wu cymHocTh oOmecTBa. Tumosorust oOOIIECTB.
I'paxxnanckoe obmiectBo. O0muHa U obmecTBo. MHTYyHIMs U OOBIICHHbIE MpPECTaBICHUsS 00
obmectBe. Teopunm mnpoucxoxaeHus ooéOmecTBa. ColuanbHbIE OCOOCHHOCTH COBPEMEHHOTO
obmiectBa. Teopuss MOCTHHAYCTpUATBHOTO oOmecTBa. MwupoBas cucTeMa U TIPOIECCHI
rnobanu3anuu.  VHTerpanmoHHblE U JAE3UHTETpalliOHHBIE MpOLEecChl B OOIECTBE.
BosnukHOBeHHe riodanpHOro obmecta. KommyHukatuBHoe oOrmiectBo. Kpusuc conuanbHON
WUJIEHTUYHOCTH B COBpEeMEHHOM oOmiectBe. [loHSATHE CTPYKTYphl M OCHOBHBIC TIPUHIIHITHI
CTpyKTypupoBaHusi. OCHOBHBIE 4YE€PTHl COLMAIBHOM CTPYKTypbl. Teopuu colHalbHOU
crpatudukanuu. CoruanbHas CTpaTUPHUKANUSI KaK CIoco0 CTPYKTYpPHPOBAaHUS COLUYMA.
CommanbHass MOOWJIBHOCTh. ['OpH30OHTanmbHAs M BEpTUKAIbHAS, BOCXOJSIIAs U HUCXOJAIIAS
MOOWIbHOCTh. Tumomnorus couuanbHo MoOmnpHOCTH 10 [1.Copokuny. ComnuanbpHOe
nonoxeHue. ColUManbHbI CTaTyC Kak 3JEMEHT COLUaIbHOM CTPYKTYyphl. CoLMaNbHO-POJIEBaAs
unentudukaiusa. ConuansHO-pOIEBOM HA0Op, poJIeBas HAMPSKEHHOCTh, POJIEBOM KOH(MIIUKT.
Crarychl ¥ poiau B MeOUIMHCKOW cdepe. OmpenencHue MOHSATHS COIUATBHBI WHCTHUTYT.
ConuanbHbII HHCTUTYT KaK CHCTEMa COLIMAIBHBIX CTaTycOB U poseid. ColnanbHble HHCTUTYTHI U



o0miecTBo. IHCTUTYTHI M cOIMalIbHbIe HOPMBI. POiib cOIMabHBIX KOHTAKTOB B (hOPMHUPOBAHUH
COIIMAJIHBIX MHCTUTYTOB. M.Bebep u Teopust conuanbHOTo IeiicTBUA. MeXaHH3M COBEpIICHUS
COLMAJIBHOTO  JeiicTBUA. Buapl couuanbHble B3aumopmeiictBuil. OOmEeHMe U COLL.
B3aMIMOJICHCTBHE: JIBE CTOPOHBI OogHOTO (peHOMeHa. OOIIeHHe B MEAMIIMHCKOW Cpelie: Bpad U
nanueHT. OMmnatudeckoe odmenrne. KoHpmukT kak THI colransHOro B3aumozeicTaus. Teopus
conuanbHeIXx  KOHGHKTOB. K.Mapkc Kak OCHOBOIOJOXHUK  KOH(IUKTOJIOTHYECKOTO
HampaBiieHuss B couuonorur. CoBpeMmeHHble Teopun KoHGuukTa. IloHATHE conuanbHOTO
koH(pukTa CTpyKTypa CONHAIBLHOTO KOH(MIMKT. OTambl TpoTekaHus koHpmukra. Teopuu
commabHoro koHdukTa JI. Kozepa, P. lapennopda, K. Mapkca.

Moayns 2. OO6mIecTBO Kak cucTeMa

MonynbHas equauna 4. CounanbHble TPYNIBI U JUHAMUKA

Tunonoruss comuanbHbIX Tpymnn MW oOmHOcTed. Manble Tpymnmbl  Kak — OCHOBa
KHU3HEIEATeNIbHOCTH obmiecTBa. Bpau kak wieH mnpodeccHoHalbHOM Tpymmel. ['pynmosas
IUHAMKKa, BHYTPUTPYIIIOBas CTPYKTypa U mpouecchl. OObICHEHWE MPUYMH BO3HUKHOBEHUS
COLIMATILHBIX OOIIHOCTEH. Pasmudnble BUABI CONMATBHBIX OOIIHOCTEH: arperauu, KaTeropuw,
COLIMAJIbHBIE TPYIIIbI, CTPAThl, KJIACCHl. AyAUTOPUH, €€ MACCUBHOCTh U HEYCTOMUMBOCTh. Macchl
u tonmbl. Tpancdopmarnus aut. Tonma u moBeneHue B Heil. ['pynmoBeie 3¢ dekTsl, rpynmnoBse
npoueccel. CounanbHasi THTUOUIMS, pacuiuTanys, ieHocTh. [ pynnoBoe naBnenue. JlunepcTso.
I'pynmoBoe npunsathue pemeHus. ['pymmoBeie 3ddexTs, rpynmoBeie mporecchl. ComuanbHas
uHruOunms, gacunutanus, JeHocTs. [ pynmnoBoe nasnenue. JlugepctBo. I'pynmnoBoe mpunstue
peLeHus.

MopynpHas equnuua 5. ConuanbHas 1eBUalus U KOHTPOJIb

Couunanuzanust nuyHOCTH. Pa3Butre m coumanuzanusi JudHOCTH. ColMalibHasi TUIOJIOTHUS
auyHOCTH. M3yueHue JMYHOCTH KaK »JJIEMEHTAPHOM CUCTEMHON €IMHHUIbI COLUAJIbHON
obmHOCTH W oOmecTBa B 1enoM. JlmuHocTh B cornuosiornd. HopmaTuBHAs W MonaaiabHas
auyHocTH. OpHoMepHble JaUYHOCTH. DOopMUpOBaHME JIUYHOCTHU M TapMOHUYHOE pPa3BUTHE.
KuznenHas wmoTuBamMs JU4YHOCTH. lIporecc coumanuzanuu 4venoBeka. J[leBHaHTHOE ©
JNEJTMKBEHTHOE  MOBeAcHUE. [IpuymHBl  [EBHAHTHOINO  MOBEAECHUS:  ICUXOJIOTHYECKUM,
COIMAJIbHBINA, OMOJOTUYECKHM TMOAXO0bl. THUIBI JI€BHAHTHOTO TMoOBeneHUs. KoJieKkTuBHbBIE
dbopmbl neuaruu. [loHsTHe coluanbHOW HOPMBI, HOPMaTUBHAs KylIbTypa. VHTepuopusaims
COIIMOKYJIbTYPHBIX 00pa3ioB. JeBHaHTHOE TTOBEJCHUE U €r0 OCHOBHBIEC (DOPMBI. JeTMHKBEHIIHA.
Tunsl counanpHOU amantanuu P. MepToHa (THIONOTHS 1€BUAHTHOTO MOBEACHHUS) B OOIIECTBE.
Kynberypa kak comumosiornueckasi KaTeropusi 1 oObeKT u3yudeHus couuosiorueid. CoruaibHbIe
HOPMBI, CAHKIHUH. MHCTUTYTBI COLMANBHOTO KOHTpoJid. CamMOKOHTpOJb. DopManbHble H
HepopManbHBIE ACMEKThl COLMAIBHOTO KOHTposid. Kpu3uc conuanbHBIX CHUCTEM U
YOPABJICHUYECKUE HWHHOBALMHM. AHTHUKPU3UCHBIE CTPATErMM  COLIMAIBHOTO  YIPABIICHUS.
Conuanpsublie peomtonnu u pedopmsl. Mecto Poccun B MEpOBOM COOOIIIECTBE.

AHHOTAIIYS PABOYEN MPOT'PAMMBI JIJUCHUILJIUHBI « BHOJIOT S
PASMHOKEHUSA U PA3BUTUS»

COI[Cp)KaHI/Ie JUCHHUITIINHBI

COI{Cp)KaHI/Ie nporpamMmbl  OTpaXacT MMOA3TaHbBIN mnmponecc (I)OpMHpOBaHI/IH ITOHUMaHHA
OCHOBHBIX SaKOHOMepHOCTeﬁ MponeCcCOB Ppa3MHOXKCHHA U Pa3BUTHUA, a TAKXKE IPEEMCTBCHHOCTHU
B IIpOLECCC 3BOJIIONMOHHOTO PAa3BUTHA CUCTEM OPraHOB.

Monyns 1. O61mue 3aKkOHOMEPHOCTH MPOLIECCOB PA3MHOKEHHSI U Pa3BUTHSL.

MOI{yJ’IBHaﬂ CAnHUIIa 1. HpCI[MCT, 3aga4dd, METOIOJIOTrHA, MCTOJbI, 3Tallbl CTAaHOBJICHHA
ouooruu Pa3MHOXKCHUWA U pa3BUTHA.



buonorust pasmaoxenus u passutus (bPP) — paznen coBpemenHo# 6MOI0THH, N3yYarONTUit
3aKOHOMEPHOCTH pPa3MHOKEHUS W WHJUBUIYaJbHOTO pa3BUTUs (OHTOI€HE3a) OPraHU3MOB.
Ces3b BPP ¢ knaccuueckoit amOpuosiorueit. Mop@osoruueckuii 1 MOJICKYJISIPHO-TEHETHICCKUT
acriektel BPP. 3amaum Ouonoruu pa3MHOXKEHHS W Pa3BUTHA. METONOJOTUS JUCHUIUIAHBIL:
JNETEPMUHU3M, PEIyKIIMOHU3M, TEOPUS CaMOOPraHu3aluu. MeTobl ucciieJoBaHus: HaOII0AeHNE
32 JKMBBIM 3apOJBIIIEM C NPUMEHEHHUEM KHHO- U BUACOCHEMKHU (B 3KCIEPUMEHTE); METOJ
M3y4YeHHs] (PUKCUPOBAHHBIX CpPE30B 3apOJbIINICH € MOMOUIbI0 CBETOBOM U AJIEKTPOHHOMN
MUKPOCKOIIMH; METOJl MAPKUPOBKHU; METOAbI MUKPOXUPYPIUH (TpaHCIUIAHTALUS, SKCIIaHTALUs,
TpaHCIUIAaHTAIMs sIep, SKCTpaKkopropaibHoe oriogaoTBopenue). Mcropus BPP (amOpuosorun).
Antnunas oSMmOpuonorus. (['mmmokpar. ApucTtoTenb). OMOPHONOTHS HOBOTO BPEMEHHU.
[Tpedopmusm (I'.JIeri6uun, 1. bonne, JI. Cnamtanmann, A.I"atep) u snurenes (K. broddon, K.
Bonesd, XK.Kroee). DBomonuonnas sMmOpuonorus. Y.Jlapsun, D I'ekkenb, K bep, A.O.
Kosanesckuii, 1.11. MeunukoB. Mexanuka paszputusa. B.I'uc. B. Py, I'. Ipum. CoBpemeHHas
smoOpuonorus. I'. [llneman, [[.I1. ®unatos, A.I'. I'ypeuy, K. Yonouarron, A.H. Cesepnos, N.U.
[IImaneraysen. ['eneruka pazsurus (benorenerrnka). A. Beiicman, T. bosepu, T.X. Mopras, P.
Fompmmvuar, H.K. Komero, H.B. Tumodeen-Pecosckuii, Bb.JI. Acraypo, K. Mapkepr.
[Ipuknagnoe 3Hauenue bPP.

MonynpHas eaquanna 2. Cioco0s! M POPMBI pa3MHOKEHHS OPTaHU3MOB.

CnocoOel  pazMHOkeHHA. DopMbl  0eCHoioro  pa3MHOXKEHHs: OWHapHOE JelieHue,
MHOXXECTBEHHOE JIeJICHHE, IOYKOBAHME, CIIOpPOOOpa3oBaHMe, (parMEeHTAIUs, BETETaTUBHOE
pasMHOXkeHue.  @opmbl  moNoBOro  pasmHoxeHus.  [lapreHorene3.  CpaBHUTeNbHas
XapakTepUCTHKa CHoco00B  pa3MHOkeHus. ['amerorene3. CnepmatoreHe3. CrpoeHue
cnepmaro3ouna. OBorene3. CrtpoeHue sineknaeTku. Tumbl sifnexnerok. OTUIOAOTBOpEHUE.
Craguun omionoTBopeHusi. PU3NKO-XMMHUYECKHE N3MEHEHUS B fille IO0CJE OIUIOAOTBOPEHUS.
3urora.

MonynbHas enununa 3. Oxrorene3. Tumbl oHTOreHe3a. MeXaHU3Mbl OHTOIEHE3a.
[leproaun3amusi OHTOTeHE3a.

OrnpenienieHne MOHATHS «OHTOTeHe3». Tumnbl onTorenesa. [Ipsamoi u HenmpsiMOil OHTOTEHES.

Mexanu3mbl OHTOreHesa. [lemenue, wmwurpanusi, AaudQepeHIrpoBKa, TUOETb KIETOK.
OMOpuoHaNbHasT UHAYKITHSI.

LlenocTHOCTH OHTOTeHe3a. JlerepMuHanus. OMOproHanbHas perynsauus. Mopgorenes. Pocr.
Perenepanus.

I'eneTnyeckuii KOHTPOJIb Pa3BUTHSL.

[lepuoau3zanust oHTOreHe3a. IMOPHOHANBHBIN U TOCTIMOPHOHATIBHBIN TIEPUO/IbI OHTOTEHE3A.

OMOpHOHAIBHBIN EPUOJT OHTOTEHE3A.

Hpob6nenne. Tumsl gpodieHus: TOI00JaCTHIECKOE H MepobiacTuueckoe. Tumsl 0aacTy.

Iactpynsnus. OCHOBHBIE CIIOCOOBI racTPYJISIIMUA: UMMUTPALUsl, MHBaruHALUsA, JeIaMUHALINS
n osnubonug. OOpazoBaHue wme3onepmbl. TemoOnacTUUecKU W DHTEPOLEIbHBIA yTH
00pa30BaHUs ME30JEPMBI.

Nmnnantanus. @a3bl UMILIAHTALWHN.

I'ucto- u opranorenes. OOpa3oBaHUe 3a4aTKOB OpraHoB. POPMHPOBAHUE OCEBHIX OPraHOB.
ObpazoBanue xopzabl. OOpa3oBaHue mnepenHed U cpeaHeil kumku. OOpa3zoBaHUE HEHPYIIbL.
OOpa3oBaHue TaHTTUO3HON MiIacTUHKUA. CerMeHTalus Me30[epMbl U 00pa3oBaHHE COMHTOB
(mepmarom, ckiepoToM, MHOTOM). PocT u auddepeHupoBka KIETOK B 3a4aTKaxX OTIAEIbHBIX
opranoB. /luddepenuupoka 3xroaepmsl. Juddepenuponka suToaepmsl. Juddepenmponka
ME30€PMBI.

BuesapoapiieBsie (IIpoBU30pHBIE) OpraHbl. JKenTOuHBIM MemoK. AJIaHTOMC. AMHMOH.
XOpHUOH. [Inanenra. ['ucronornueckue  TUOBI  IUIALICHT: AIUTENNOXOpUaIbHas,
JECMOXOpHaJIbHAsA, Ba30XOpHAJIbHAs, TEMOXOpPHUAJIbHAS.

MopnynbHas eaununa 4. OCOOEHHOCTHM pa3MHOXKEHHMSI U DPa3BUTHS B pPa3HbIX TpyMIax
0€CrO3BOHOYHBIX U TO3BOHOYHBIX KHUBOTHBIX.

Oco0eHHOCTH OHTOT€HE3a OTHOKIIETOYHBIX OPIaHU3MOB.



Oco0OeHHOCTH  OHTOT€HE3a B  pa3HbIX TIpynmax  Oecro3BOHOYHBIX  JKUBOTHBIX:
KHIIIEYHOIIOJIOCTHBIE, IUIOCKUE YEpBH, KPYIJIbIE YEpPBH, KOJIbYAThIE YEPBU, MOJUIFOCKH,
YJICHUCTOHOTHE.

OcoOeHHOCTH OHTOTeHEe3a B PA3UYHBIX TPYMIAX I[MO3BOHOYHBIX >KUBOTHBIX: JIAHICTHHK,
Hagkiace PeiObl, kiacc 3emHoBoaHble, Kiacc [Ipecmbikarommecs, kiacc Iltumel, kmace
MiekonuTaronue.

MopynbsHas eqununa 5. OCOOEHHOCTH OHTOT€HE3a YeJIOBeKa.

[lepropl mpeHaTaTLHOTO OHTOTEHE3A.

3aponpimeBbiil iepuos (1-as Henens): IpoOJieHHE 3UTOTHI, MOpYJa, paHHsSS OJacTOIMCTA,
MO3/IHsIs1 OJIACTOIMCTA, OCOOCHHOCTH TacTpy siiun. mmianTtanus. [IpoBU30pHbIE OpraHsbl.

DOMOpuoHaIBHBIN TIepuo (2-6 Hexenn).

DOMOpuo-deTanbHbIii epuoy (7-8 Hemenn).

®detanpHbIN (TU101HBIN) TIepuoa (9-40 Henenn).

WNutpanatanbHelil nepuoa (pojibl).

[leproapl MOCTHATATBHOIO OHTOT€HE3A.

HeonaranbHublii nepuos (panHuii 1-7 cyTku; no3gHuil 8-28 cyTku).

I'pynuoit nepuon (1-blii rox).

Pannee nerctBo (10 4-x neT).

[TepBoe nerctBo (4-7 ner).

Bropoe nercto (npennyodepraTHbiil) nepuon (8-12 ner).

[TonpoctkoBeiii (mybepTathbiit) nepuon (12-15 ner).

KOnomeckuii nepuon (17-21 rox).

[TepBas 3penocts (22-35 ner).

Bropas 3penocts (36-55 ner).

[Tepuon nmoxwunoro Bo3pacra (56-74 rona).

Crapueckuii nepuoa (75-90 net). Ctapocts U ctapeHue. VM3MeHEeHUs] OPraHOB U CHUCTEM B
nporuecce crapeHus. Teopuu ctapenus. CMepTh Kak OMOJIOTHUECKOE SIBIICHHE.

HonroxurenscTBo (cTapuie 90 ner).

XapakTepHucTrKa MepruoI0B MOCTHATAILHOTO OHTOTEHE3a.

KpuTtnueckue mepuo sl pa3BUTHS.

Monynb 2. 3aKOHOMEPHOCTH Pa3BUTHSI CUCTEM OPTaHOB B IPOLIECCE IBOIIOIUH.

MonynbHas equanna 6. @uiaoreHe3s HEPBHOM CUCTEMBI U OPTraHOB YYBCTB.

@uioreHe3 HEpBHOM CUCTEMBI

HanpaBieHus 3BOJMIOLMU HEPBHOM CHCTEMBI OECIIO3BOHOYHBIX. THIBI HEPBHOH CHCTEMBI
0ecrno3BOHOUHBIX: U] dy3Hass, OpTOroH, ranranoHapHas. Lledanmmuszamnus.

HanpasneHnuss 5BONIOIMM HEPBHOW CHCTEMBl IO3BOHOYHBIX. JTalbl pPa3BUTHS HEPBHOMN
CHUCTEMbl TIO3BOHOYHBIX: HeHpymsauus, auddepeHIpoBKa HEpPBHOW TpyOKH, pa3BUTHE
rojaoBHoro Mosra. @opmupoBanue cTBoJI0BOM yacTh Mo3ra. IIpouecc Muenunesanuu. Pazsurue
YepenHO-MO3roBbIX HEPBOB. OCOOEHHOCTH pa3BUTHS HEPBHOM CHCTEMBI B Pa3IMUHBIX Ipymmax
MO3BOHOYHBIX JKMBOTHBIX: JIAHIIETHUK, HaJakiaacc PpIObl, Kinacc 3eMHOBOJAHBIE, Kiacc
[Ipecmbikaromuecs, kinacc [Itunpl, kmacc Mnekonurarone. OcoOEHHOCTH Pa3BUTHSI HEPBHOU
cucteMbl yenoBeka. DUIOHTOrEHETHYECKOE OOOCHOBAaHME AaHOMAUH pPa3BUTHUA HEPBHOM
CUCTEMBI.

@uIoreHe3 OpraHoB YyBCTB.

Xemopenenius 0ecrio3BOHOYHBIX JKUBOTHBIX. OpraH paBHOBecHs Oecro3BOHOYHBIX. OpraH
ciyxa Oecno3BOHOUHBIX. OpraH 3peHHs Oecro3BOHOYHBIX. Pa3BuTme opraHa OOOHSHUS
MO3BOHOYHBIX. Pa3BuTHE oprana BKyca IMO3BOHOUYHBIX. Pa3BuTue opraHa ciyxa MO3BOHOYHBIX.
Pa3BuTHe oprana 3peHHs T03BOHOYHBIX.

MonaynbHasg enuauna 7. @uinoreHe3 KpOBEHOCHON CUCTEMBI.

HanpasieHust 3BOJIONMM KPOBEHOCHOH cHCTeMbI 0eCriO3BOHOYHBIX. OCOOCHHOCTH CTPOEHHUS
KPOBEHOCHOI CHCTEMBI B pa3HbIX IpyMIax 0€Cri03BOHOYHBIX )KUBOTHBIX.



HanpaBrienusi 5BOMIONMM KPOBEHOCHOW CHUCTEMBI MO3BOHOYHBIX: YBEJIMYEHHE KOJIMYECTBA
Kamep cepaua, GopMHpPOBaHUE BTOPOTO Kpyra KpoBooOparieHus, AuddepeHnnpoBka xadepHbIX
nyr. OcoOEHHOCTH pPa3BUTUS KPOBEHOCHOW CHCTEMbI B Pa3IMUYHBIX TPYIIax [O3BOHOYHBIX
KUBOTHBIX: JIAHLIETHUK, Haaknacc PeIObI, kiacc 3eMHOBOIHBIE, Kiace [Ipecmbikaromuecs, Kiacce
[Itunel, knacc Mnekonuratone. OcoOEHHOCTH PAa3BUTHS KPOBEHOCHOM CHCTEMBI YeNOBEKa.
@uUIOHTOreHeTHYEeCKOe 0O0CHOBAaHHE AaHOMAJIUN PAa3BUTHSI KPOBEHOCHOW CUCTEMBI.

MoaynbHasa enuauna 8. dusorenes NuiEeBapUTEILHON CUCTEMBI.

OBomonusl Tpolecca MHUTAaHUS M CHOCOOOB TepeBapUBaHMS MUIIA. ABTOTPOGB U
reTepoTPOdHI.

HanpaBieHnuss 5BOMIONMH MUINEBAPUTENBHOM CHCTEMBI 0ecro3BOHOYHBIX. OCOOEHHOCTH
CTPOCHHMSI MUILEBAPUTEIHLHOM CUCTEMBI B Pa3HBIX TPYIIax 0eCri03BOHOYHBIX KUBOTHBIX.

HampaprieHust 3BOJIONMY TUIIEBAPUTEIBHON CHCTEMBI IMO3BOHOYHBIX: AM(HEpPEHIIMPOBKA
MUIIEBApUTEIBHON TPYOKH Ha OTJIENbI, Pa3BUTHE MUILEBAPUTEILHBIX XKeJle3, MOosSBIeHHE 3y00B U
ux nuddepeHUpoBKa, YBEIWYCHHE BCACHIBATEIIPHONW TMOBEPXHOCTH 3a CYET YAJUHCHUS
KHUILIEYHUKA W TOSBIEHUS BOPCHMHOK. OCOOCHHOCTH pa3BUTHS MHILEBAPUTEILHON CUCTEMbI B
pa3IMYHBIX TPyNNax IMO3BOHOYHBIX KUBOTHBIX: JIAHIICTHUK, Haakiaacc PwiObl, Kiacc
3emHoBoAHBIE, Ki1acce [IpecMbikatomuecs, kinace [Ituiel, knacc Mnekonutaromue. OcoOeHHOCTH
pa3BUTHs MMILIEBAPUTEIBHOM CHCTEMbl 4ejoBeKa. @DUIOHTOrEHETHUYECKOe OOOCHOBaHUE
aHOMaJIMil pa3BUTHS MMUIIEBAPUTEIHHON CUCTEMBI.

MopynbsHas enqununa 9. dunorenes3 AbIXaTeIbHOM CUCTEMBI.

Tunsl JpIXaTENbHBIX TOBEPXHOCTEH BOJHBIX JKUBOTHBIX. JIpIXaTenbHbIE MOBEPXHOCTH
Ha3eMHBIX (GopM. OCOOEHHOCTH CTPOEHHUS JbIXaTEJIHHOM CHUCTEMBI B pa3HBIX TPYIIIax
0€CI03BOHOYHBIX KHUBOTHBIX.

OCHOBHBIE HAIPABICHHS IBOJIOIHMHU 5Ka0CPHOTO JIBIXaHH: OT ’KaOCpHBIX IIEJel JIaHI[eTHUKA
K jkabepHOMY ammapary pbiO, yBEIWYEHHE JIbIXaTeIbHOW MOBEPXHOCTHU 3a cUeT 00pa3oBaHUs
*aOepHBIX JICTIECTKOB, OOpa3oBaHWE JKA0CPHBIX KammuisapoB. (OCOOEHHOCTH CTPOCHUS
JBIXaTeNbHON CHUCTEMBI PbIO U 3eMHOBOJAHBIX. OCHOBHBIE HAIPABJICHUS SBOJIIOIUHU JIETOYHOTO
IOBIXaHWS: pa3BUTHE H JTU((EepeHIIMPOBKA JBIXATCIBHBIX ITyTeH, pa3BUTHE JIETKUX M WX
muddepeHIIMpoBKa € YBEIWYEHHEM JIbIXaTeIbHOW MOBEPXHOCTH, (HOPMUPOBAHHE TPYIHON
KJIeTKu. OCOOEHHOCTH CTPOCHUS JBIXaTEIHHOM CHUCTEMBI B PA3JIMYHBIX TPYIIAX MO3BOHOYHBIX
KUBOTHBIX: KJacC 3eMHOBOAHBIe, Kiacc IIpecmbikaromuecs, kmacc [ltumsl, Kimace
MJIeKOIIUTAIOIIIHE. Oco0OenHocTH pa3BUTHS BIXaTEIbHOMN CHUCTEMEI JeJI0BEKA.
OUIOHTOreHETUYECKOE 0OOCHOBAHHE aHOMAIIUI Pa3BUTHS JbIXaTEIbHONU CUCTEMBI.

MopynbsHas eqununa 10. @unoreHes MOYEnoI0BON CUCTEMBI.

DOMOpHoIorHYecKas 1 aHaTOMUYECKas CBS3b BBIJCIUTEIHHON U MOJIOBON CHCTEMBI.

BrinenurensHas cucrema.

BoigenutenbHas cucrtemMa Oecro3BOHOYHBIX: HEPPUIUHU, IETOMOIYKTHI, HEPPOMUKCHUU.
OCOOEHHOCTH CTPOCHMSI BBIAEIUTEIBHOW CHUCTEMBI B pa3HBIX Tpynmnax Oecrmo3BOHOYHBIX
KUBOTHBIX.

Pa3Butre BBIIETUTEIHLHON CHUCTEMBl [MO3BOHOYHBIX: MPEANOYKA, TIEPBHYHAS TOYKAa,
BTOpUYHAs TMO4YKa. HampaBneHUs SBONIONUHM  BBIICTUTENLHON CHUCTEMBI: YBEIHMYCHUE
BBIIETTUTENIbHON TOBEPXHOCTHU, CBSI3b C KPOBEHOCHOW CHCTEMOH, CO3JaHHEe MeXaHH3Ma
oOpatHoro BcachiBaHHus. (OCOOEHHOCTH PAa3BUTHS BBIICIUTEILHOM CHUCTEMBI B PAa3IMYHBIX
TpyIax MO3BOHOYHBIX JKHBOTHBIX: JIAHIIETHUK, Hankiacc PeiObI, Ki1acc 3eMHOBOAHBIC, KIIacc
[Ipecmbikatomuecsi, kmace Iltumel, kmacc Miekonuratomme. OCOOCHHOCTH —pa3BUTHS
BBIIETTUTENILHON cHCTEeMBI YenoBeka. PUIOHTOreHeTUUeCKoe 000CHOBaHNE aHOMAIMM pa3BUTHSA
BBIICTTUTEIILHON CHCTEMBI.

[TonoBast cucrema. ®opmupoBanue UHANPPEPEHTHON ToHaabl, Mopdosorusi. Bomabdos
MPOTOK U MIOJUIepoB kaHail. [IpeobpazoBanue nHaubGEepeHTHON MOTOBO Kele3bl B CEMEHHUK.
OOpa3oBaHne CEMEHHBIX KaHAJbIEB, CHEPMATOTOHUU ©  (DOJUMKYJISPHBIA  DTUTEIIHUM.
OOpazoBanue MYKCKHX HapyKHBIX TMOJIOBBIX opraHoB. [IpeoOpazoBanue wuHaubGEpeHTHON



MOJIOBOM JKeJIe3bl B SIMYHHUK. Bo3pacTHBIC M3MEHEHUs SIMYHHMKA. Pa3BUTHE YKEHCKHX TOJOBBIX
myTed U3 MIOJJIEPOBBIX KaHaoOB. CTPOCHUE CTEHKU MATKH.

MonaynbHasa enuauna 11. dunorenes ckenera.

Ckener 0Oecrmo3BOHOYHBIX. [ 'mapockeneT. DK30ckeneT. Pa3BuTue OMOPHBIX SJEMEHTOB B
Pa3IMYHBIX TPYyIax O€CIIO3BOHOYHBIX JKUBOTHBIX.

OceBoii ckenerT MO3BOHOYHBIX. (OCOOEHHOCTH pPa3BHTHUS OCEBOTO CKEJIETa B Pa3IMYHBIX
rpyIIax MO3BOHOYHBIX JKMBOTHBIX: JIAHIICTHUK, Hajkiacc PpIObI, Kiacc 3eMHOBOIHBIC, Kilacc
[Ipecmbikaromuecs, knace Iltumel, kmacc Muexonuraromue. OCOOCHHOCTH OCEBOTO CKeleTra
YyeJIoBeKa.

Ckenetr cBo0OHOUM KoHEUHOCTH. OCOOCHHOCTH Pa3BHUTHS CKEJETa CBOOOIHONW KOHEYHOCTH B
pa3IMYHBIX TPyNIax IM03BOHOYHBIX JKMBOTHBIX: JIAHIICTHUK, Hajakiaacc PwiObI, Kiacc
3emHOBOAHBIE, Kiace [TpecMbikaromuecs, kinace [Ituiel, knacc Mnekonurarommue. OcoOeHHOCTH
CKeJleTa CBOOOTHOM KOHEYHOCTH YeIOBeKa. AHOMAIMH Pa3BUTHA.

Ckener uyepena mo3BoHOYHBIX. OceBoil uepern. Bucuepanpubiii uepen. OcoOeHHOCTH
Pa3BUTHUSL OCEBOI0 M BHUCIEPATBHOI'O Yepera B Pa3IMYHbIX T'PyNIax MO3BOHOYHBIX JKUBOTHBIX:
Hagkinacc PwiObl, kimacc 3emHoBoaHble, Kiacc Ilpecmbikatomuecs, kiacc IlTuiel, kiace
Minekonuraromme. OCOOEHHOCTH pPa3BUTHS OCEBOTO M BHUCIEPAIBHOTO deperna delloBeKa.
AHOManuu pa3BUTHSL.

MonynbHas equnauia 12. dunoreHe3 mokKpoBoB Tela.

[TokpoBEI Tena OECMO3BOHOYHBIX KUBOTHBIX. OCOOCHHOCTH TOKPOBOB TENAa B Pa3IMIHBIX
rpynmnax mO3BOHOYHBIX JKUBOTHBIX. Yemrys pblO: TUIaKOWIHAs, TOHOHMAHAsA, KTEHOWJHAS,
uukopuaHasi. OCOOEHHOCTH TOKPOBOB 3€MHOBOJIHBIX M IpecMbIKatomuxcs. [[oKpoBbI MTHII.
Oco0eHHOCTH CTPOEHUS MMOKPOBOB MIIeKONMUTaromuX. Koxka u ee mpou3BOIHBIE Y UeIOBEKa.

MopnynbHast equnnna 13. @uiiorenes SHIOKPUHHON CUCTEMBI.

Kenessl BHyTpeHHeH cekpeuuu. ['mmoramamyc, runodus, snudu3, MUTOBHUIHAS >KEe3a,
MapaIMTOBUIHBIC KEJIE3bl, HAAMOUYCUYHUKH, TUMYC. ['MCTOIIOrHYECKOE MPOUCXOXKICHUE KETe3
BHyTpeHHeH cekpeuuu. ['opMonbl. Opranpl- mumieHd. Perymsamus akTuBHOCTU. OddexTs
HOPMO-, THIO- U TUTNiepyHKIMU TOPMOHOB. JKene3bl BHYTpEHHEH ceKpelnn 0eCrO3BOHOYHBIX.
Pa3BuTHe 5SHIOKPUMHHBIX JKelle3 B pa3HbIX TIpPyIIax I[03BOHOYHBIX. JKene3bl BHYTpEeHHEU
CEKpeIU YeJIOBeKa. AHOMAIIUM Pa3BUTHSL.

MopynbpHas eqununa 14. @unoreHe3 UMMYHHON CUCTEMBI.

[Tonsitue 06 mMmyHutere Paronuto3. IMMyHOKOMIIETEHTHBIE KJIETKA y OECIO3BOHOYHBIX.
OBororus TUMGOUTHON TKAHU Y MO3BOHOYHBIX. [ MCTOreHe3 UMMYHOITUTOB. TpexkieTodHas
nponudepanusi B Tpolecce HMMMYHHOro oTBeTa. HMMmyHOAehUIMTH. AyTOMMMYHHBIE
3a00J1eBaHUS.

AHHOTAILIUA PABOYEM TPOT'PAMMBI JUCHUILIJINHBI «KAHAJIUTHUYECKASI
XNUMUS»

Coneprxanue TUCIUILIAHBI

Monyns 1. KauecTBeHHBIN aHAMN3

AHanuThueckas XHMHA M XUMHYECKHMH aHanu3. OCHOBHBIE MOHSTHS; METOJA aHalu3a
BEIIECTBA, METOJMKA aHajdu3a, KAaYeCTBEHHBIM XWUMHYECKMM aHalIu3, KOJWYECTBEHHBIN
XUMHUYECKUH aHanu3. OCHOBHBIE Da3Aeibl COBPEMEHHOW aHaIMTHUECKOM XuMuu. KpaTtkunit
HMCTOPUYECKUI OYEPK Pa3BUTHs AHAIWTHUYECKOW XUMUU. [[puMeHeHne MeTo0B aHaIuTUYECKON
XUMHUH. AHAIUTUYECKUE NTPU3HAKK BELECTB U aHAIUTUYECKUE PEAKIIMU; TUIIBl aHATUTHYECKUX
peaknMu M PEareHToB. XapaKTepUCTUKA YYBCTBUTEIBHOCTH AHAIWTHYECKUX PEaKIHN
(npenenbHOe pa3baBieHHE, TNpeAeibHAs KOHIIEHTPALUs, MUHUMAJIbHBIA 00BEM IHpeaerabHO
pa30aBIeHHOI0 pacTBOpa, Mpeses 0OHApYKEeHUs, 0OHAPY)KUBAEMBIN (OTKphIBA€MbIN) MUHUMYM,
[I0KAa3aTelb YyBCTBUTEIBHOCTH).

KauecTBeHHBIN aHAIN3 KATHOHOB U aHMOHOB. AHAJTMTHYECKas Kiaccu(UKalKs KaTHOHOB I10



rpynmaMm (cyabdumnas, ammuadHo-pocdaTHas, KHUCIOTHO-OCHOBHAas). KucimoTHO-OCHOBHAs
KIacCUpUKAlUsg KATHOHOB IO TpymmaM. AHATUTHYECKHE PEaKIUd KATHOHOB Pa3IMYHBIX
AQHAIMTUYECKUX Tpynn. AHaIUTUYECKas KIacCH(pUKalus aHUOHOB (MO CHOCOOHOCTH K
00pa30BaHMIO MAIOPACTBOPUMBIX COCTMHEHUH ). AHAIN3 cMecell KAaTHOHOB U aHHOHOB.

[IpumeHeHne HEKOTOPBIX MOJOXKEHUI TEOpUHM pPAcTBOPOB B3JEKTPOJIUTOB U  3aKOHA
JEUCTBYIOIIMX MAcC B aHATUTUYECKON XUMHH.

CunbHble U cinalble AIEKTpoNnThl. KOHIIEHTpalysi HOHOB B pacTBOPE;CIIOCOOBI BBIPAKEHUS
KOHIIEHTPAllMU. AKTUBHOCTH 3JIEKTPOJHMTOB, MOHOB; KOA()(DUIIMEHT aKTUBHOCTH, MOHHAS CHJIA
pactBopa. pH BOJIHBIX pacTBOPOB AMEKTPOIUTOB. [IpuMeHeHNe 3aKoHa NEHCTBYIOIIMX Macc B
aHATUTHYECKON XUMUU. OCHOBHBIE TUIIHI PABHOBECHM, TPUMEHSIEMbIE B aHATUTHYECKON XUMUHU.
KoHncTranTta XuMu4eckoro paBHOBECHS.

KucnotHo-ocHOBHbBIE paBHOBECUS U UX POJIb B aHAIUTUYECKOU XUMUHU.

[Iporonutnyeckue paBHoBecus . [IoHATHE O MPOTOIUTUYECKON TEOPHUH KUCIOT U OCHOBAHHUU.
HNonnoe mnpousBenenue Boabl, pH. KOHCTaHTB KMCIOTHOCTM M OCHOBHOCTH, UX IIOKAa3aTENH.
I'mpponus. Koncranta u creneHb ruaposivsa. Beraucienue 3HaueHudd pH pacTBOpoOB colieid,
nojaBeprammuxcs ruaponu3y. bydepHsie cuctemsl; 3HaueHuss pH OydepHBIX pacTBOPOB,
OydepHas emkocTh, OydepHoe neiictBue. Mcnonb3oBanue 0y(hepHbIX CUCTEM B aHATHUTHYECKOM
XUMHUH.

I'ereporeHHble paBHOBECHS B CHCTEME OCAJOK - HACBHIIIEHHBIH PacTBOP MallOpacCTBOPUMOTO
AJIEKTPOJIUTA U UX POJIb B AHATUTUYECKOU XUMUHU.

CrocoObl BBIpa)KEHUSI PACTBOPUMOCTH MAalIOPACTBOPUMBIX 3JIEKTpOIHUTOB. lIpomsBenenue
pacTBOPUMOCTH  MAJIOPACTBOPHMOTO  DJIEKTpOJMTa.  YciaoBHe  0Opa3oBaHUS  OCAIKOB
MaJoOpacTBOPUMBIX JJIEKTPOJIUTOB. BrusHue pa3nuuHbX (GAKTOPOB HA MOJIHOTY OCAXKICHUS
0CaJKOB U UX pacTBopeHue. J[poOHoe ocaxkieHue U pa3JieleHUe.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIC PABHOBECHS U UX POJIb B AHATUTUYECKON XUMUU.

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC CUCTEMBI. OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC
anekTpoabl. [loTeHIManbl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX JJIEKTpo/IoB. HampasieHnue
MPOTEKAHUS OKUCIIMTEIbHO-BOCCTAHOBUTEIHLHOM peakiuu. BinsHue KOHIEHTpaIuii peareHTos,
pH cpenbl, Temneparyppl Ha 3HAYEHUS OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PpPEaKIUi.
Hcnonp3oBanne OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B aHATTUTUIECKON XUMHUH.

PaBHOBecust kKoMIUIEKCOOOpa30BaHUS U X POJIb B AaHATUTHUECKON XUMUHU.

OO0mrast xapakTepUCTHUKAa KOMIUIEKCHBIX (KOOPJIMHAIIMOHHBIX) COenWHEeHU. PaBHOBecHs B
pacTBOpax KOMIUIEKCHBIX coeAMHEHUH. KOHCTaHThI  yCTOMYMBOCTM M HECTOMKOCTH
(HEYCTOMYMBOCTH) KOMIUIEKCHBIX  coefauHeHuid. [Ipumepsl  MCMONB30BaHUS — XEJTaTHBIX
KOMIUIEKCHBIX ~COEIMHEHWH B XUMHYECKOM aHanu3e. [HUIUYHbIE [HUKIOO0pa3yolne
OpraHUYEeCKUE JTUTAH/IBI (IUTU30H, TUMETHUIITIIMOKCHM).

Mertoabl pa3zaeneHuss 1 KOHUEHTPUPOBAHMS BEIIECTB B aHATUTHUYECKON XUMHUH.

Hekotopele ocHOBHblE TOHATHUA (pa3ieieHHe, KOHLEHTpUpOBaHHE, KO3 UIIHEHT
KoHIleHTpupoBanus). Kmaccudukamuss MeToIOB pa3feNeHus U KOHIEHTPUPOBAHHS (METOIbI
UCIIApEHHUs, O30JI€HHE, OCaXJIEHUE, COOCAXACHHE, KPUCTAJUIM3ALMS, IKCTPaKIMs, aacopOuus,
ANEKTPOXUMUYECKUE U XpoMaTorpaduuecKkue METOIbI).

KunkocTHast SKCTpakius, MPUHIMI MeTo/a. HeKoTopbsle OCHOBHBIC MOHSATHS >KHIKOCTHON
AKCTPAKIIUH.

Mopyns 2. KonmnyecTBEHHBIN aHAIN3

OcHOBHbIE TIOHATHS (QJTUKBOTA, TUTPAHT, TUTPOBAHHE, TOYKA DKBUBAJICHTHOCTH, KOHEUHAs
TOYKa TUTPOBAHUS, UHIANKATOP, KpUBasi TUTpoBaHus). TpeboBaHuUs, IPEeIbIBISEMbIC K PEAKIUIM
B TUTPUMETPUYECKOM aHaim3e. PeakTWBBI, NMPUMEHSEMbIE B THUTPUMETPUUECKOM aHAJIHU3E,
CTaHJApTHHIE BEIIECTBA, TUTPAHTHI. THUIMOBBIE pacyeTbl B TUTPUMETPUUYECKOM aHaJIM3E.
Knaccudukanmst METo10B TUTPUMETPUIECKOTO aHaln3a. BUasl TUTpOBaHMS, MPUMEHSEMBIE B
TUTPUMETPUYECKOM aHalu3e. MeToAbl YCTAaHOBIEHHUS KOHEYHOM TOYKM TUTPOBAHUA -
BHU3yaJIbHbIC, MHCTPYMEHTAJILHEIE.



Kucnotno-ocHoBHOe TuUTpoBaHue. CymiHOCTh MeTo/a. OCHOBHBIE pPEAKIMU U TUTPAHTHI
MeToJ1a. TUIbl KUCIOTHO-OCHOBHOI'O TUTPOBAHMS - allUIUMETPHUs, alkanumeTpus. Maaukatopsl
METOAAa KHUCJIOTHO-OCHOBHOI'O THUTpPOBaHUA. TpeOoBaHUs, NpeAbABISEMble K HHIAUKATOpPaM.
Teopun MHAMKATOPOB KHUCIOTHO-OCHOBHOTO TUTpOBaHMs. IIpuMeppl TUNMUYHBIX MHIMKATOPOB
KHCIIOTHO-OCHOBHOTO TUTpOBaHMs. KpHuBBIE KHCIOTHO-OCHOBHOrO TuTpoBaHusA. Pacuer,
IIOCTPOCHUE M aHAJIW3 TUIIMYHBIX KPUBBIX TUTPOBAHMUS JUIsl CIy4yaeB TUTPOBAHMUS CUJIbHOMU
KHCJIOTHI 111€104b10. BBIOOp MHIMKATOPOB IO KPUBOM TUTPOBAHMSL.

OKuCINTENbHO-BOCCTAHOBUTENIbHOE  TUTpoBanue. CymHocTh Mertona. Kiaccuduxanms
penokc-mMetoqoB. TpeOoBaHusA, MpenbsABISeMble K peakuusM. Bujael oOKHUCIMTENbHO-
BOCCTAHOBUTEIBHOTO THUTPOBaHUS (TpsiMoe, OOpaTHOE, 3aMECTUTEIbHOE) U  PacyeThl
pe3yJIbTaTOB TUTPOBaHMs. VHIMKATOPBI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS.
KpuBble OKHCIUTENBHO-BOCCTAHOBUTEIBLHOTO TUTPOBAHUS.

Ilepmanranatomerpuueckoe TUTpoBaHHe. CyIIHOCTb MeETOJA. YCIOBHUA IPOBEICHUS
TUTPOBAHUS. Tutpanr, ero IIPUTOTOBJICHUE, CTaHJapTHU3aLUS. [Tpumenenue
[IEPMAHTaHATOMETPHH.

Monomerpuueckoe TuTpoBanue. CymHOCT MeToaa. TUTpaHT (CTAaHIAPTHEIA pacTBOp ifofa 1
pacTBOp THOCylnb(ara HaTpus), €ro MPUTOTOBIECHUE, CTAHIAPTH3AlMs, €ro IMPUTrOTOBJIECHUE,
xpaHenue. [Ipumenenue merona.

Kommekconomerpruueckoe tutposanue. Ilonarne o komminekconarax metamuioB. CyIiHOCTh
METOJla KOMIUIEKCOHOMETpUYECKOro TuTpoBaHus. Kpusble TutTpoBanus. HMuaukatopsl
KOMILIEKCOHOMETPUH (METAIJIOXPOMHbIE MHAMKATOPBI), NMPUHLUII UX JeHCTBUA; TpeOoBaHMUS,
IIpeIbsABISEMbIE K METAUIOXPOMHBIM MHAMKATOPaM; MPUMEPHI METAJUIOXPOMHBIX HUHIUKATOPOB
(aproxpomMoBbIit uepHsbIit T, Mypekcu). TUTpant metoaa, ero NpUroToBJICHUE, CTaHAAPTU3ALIUS.
Bunapl KOMIUIEKCOHOMETPUYECKOTO TUTPOBAaHUS - MpsIMOE, OOpaTHOE, 3aMECTHTEIBHOE.
[IpuMeHeHnEe KOMILIIEKCOHOMETPHUH.

OcamutenpHoe TuTpoBanue. CylmHOCTh MeTona. TpeOoBaHUs, IPEIBIBISIEMbIC K PEAKIIUSIM B
METOIE€ OCaAUTENbHOr0 TUTpoBaHusA. Kiaccudukauus MeToIOB MO TNPUPOAE peareHTa,
B3aMMO/ICHCTBYIOIETO C ONpeAeNsieMbIMH BellecTBaMHU. BUIbl 0caguTeNbHOTO TUTPOBAaHUS -
npsMoe, oOpatHoe. KpuBble ocaguTenbHOro TUTpoBaHUsS. HAMKATOPHI METOJa 0CaIUTENIbHOIO
TUTPOBAHUSA: OCAJAUTEIbHBIE. METAJIOXPOMHBIE, aJCOPOLIMOHHBIE. APreHTOMETPUYECKOE
tutpoBanue. CymHOCTb  Merona. THUTpaHT, €ro MNPUTOTOBIEHUE  CTaHJAPTU3ALMS.
PasHoBumHOCTH MeTOnOB  apreHTomerpuu  (Mmeron Mopa, ®asHca-Duimepa-Xoaakosa,
®onbrapaa). IlpuMeHenne apreHTOMETpUN B XMMUUYECKOM aHAIIU3E.

OO0masi XapakTepuCTUKAa MHCTPYMEHTAIbHBIX ((PU3MKO-XHUMHUYECKUX METOJIOB aHallu3a), UX
KJ1accu(uKanus, TOCTOMHCTBA U HEIOCTATKH.

OnTtuueckue meroasl aHanu3za OOwwmit npuHuun wmeroga. Kiaccuduxamus ONTHUECKHX
METOJIOB aHAIN3A.

MonekysipHbIi CIEeKTpalbHBIA aHAINU3 B YJIbTPAa(pHOIETOBON M BUAMMOM 00JacTH CIEKTpa.
CymHocts MeToZa. OCHOBHBIE 3aKOHBI CBETOINOIJIOUIEHUS: 3aKOH byrepa-JlambGepTa, 3akoH
bepa, o00benuHEHHBIH 3aKOH CBETOIOTJIOLICHUS Bbyrepa-Jlam6epra-bepa. Onrtuueckas
IUIOTHOCTh U CBETOMNPOITYCKaHHE, CBSA3b MEKIY HUMHU. MeTo 1l aOCOpOIIMOHHOTO aHAJIH3a.

Konopumerpusi: Meron CTaHIapTHBIX Cepuid, METOJ YpaBHUBAaHUS OKPAacoOK, METO]
pa30aBIeHMS; UX CYIIHOCTh, IPUMEHEHHE B XUMUYECKOM aHAIIN3e.

dorokonopuMeTpusi,  (OTOIIEKTPOKOJIOPUMETPUS: HUX  CYUIHOCTh, JOCTOMHCTBA U
HEJ0CTaTKU, IPUMEHEHHE.

Crnekrpodoromerpusi. CylHOCTh METO/IA, JOCTOMHCTBA U HEJOCTATKH, IPUMEHEHHE.

KonnyectBeHHbIN (oTOMETpUYECKHI aHANN3. YCIOBHS (POTOMETPUYECKOTO OIpeesIeHHs .
Omnpenenenre KOHLUEHTPALUWK aHAJIU3UPYEMOro BEIIECTBA: METOJ] IpaJlyHpOBOYHOrO rpaduka,
METO OJIHOTO CTaHJapTa, ONpeAeNieHHE KOHLEHTpPAlMid 10 MOJSpHOMY (KOX(PQPHUIHEHTY
MOTalIeHusl, METOJ1 100aBOK CTaHapTa.

O6mme nouarus. Knaccudukarus 3JeKTpOXUMHUUECKUX METOA0B aHATIN3a.



Kongykromerpuueckuii ananus (KoHAykKTomMeTpus). [IpuHIuN mMerona, OCHOBHBIE MOHSITHS.
[Ipsimas konapykroMerpusi. OnpeneneHrne KOHIEHTPALUK aHATU3UPYEMOT0 BEIIECTBA MO JIaHHBIM
U3MEpEHUsT DJIEKTPONPOBOJHOCTU (pacyeTHBII METOA, METOJl TPadyHpPOBOYHOrO Trpaduka).
Konnykromerpuueckoe TurpoBanue. CymHOCTh METO/1a. THITBI KPUBBIX KOHAYKTOMETPUUYECKOTO
TUTpOBaHus. [I[puMeHeHne KOHIyKTOMETPHUUECKOTO TUTPOBAHHUS.

[Torenomerpuueckuii ananu3 (morenuuomerpus). I[lpuHmmn wMetoxa. OmnpenencHue
KOHIEHTpAallMM  aHAJIM3UPYEMOro  BellecTBA B  MPAMOM  MOTEHIMOMETpUH  (METO.
rpagyupoBOYHOro rpaduka, MeToA CTaHJApTHBIX J00aBok). [IpuMmeHeHune mpsMou
MIOTEHLIMOMETPHH.

[Torenumomerpuueckoe TuTpoBanue. CymHOCTh, MeTona. KpuBbie MOTEHIIMOMETPUUECKOTO
TUTPOBaHUA (MHTErpaybHble, AU(QepeHunanbHble, KpUBble TUTPOBaHUA 1O Meroay ['paHa).
[IpuMmeHeHrne NOTEHUMOMETPUYECKOTO TUTPOBAHUSL.

AHHOTAIIUS PABOYEH ITPOTI'PAMMBI JUCIHUILINHBI « DU3UYECKAS U
KOJUVIOUIHASA XUMMU S

ConeprkaHue TUCIHUILTAHBI

Mopynb 1. ®usznueckas XUMUsl.

MopnynbHag enunHuna 1. Xumuueckas TepmoauHamuka. [Ipeamer u MeTOAbl XUMUYECKOU
TepMoiHAMUKU. OCHOBHBIE MOHATHUS U ONPEAETICHUS: CUCTEMbI, COCTOSIHUE CUCTEMBI, (DyHKIUH
COCTOSIHMSL M (YHKIMM TIpouiecca. BHyTpeHHsis »Heprusi cucrembl. Temnora. Pabora.
Xumuueckass TepMOAMHAMHUKA Kak TeopeTHuyeckas OCHOBa OuosHepretuku. [lepBoe Hawaio
TepMOJUHAMHUKU. DHTanbnus. Tepmoxumust. 3akoH ['ecca. M1300apHbIil U U30XOPHBIN TEIIOBBIE
spdextel. CreactBus u3 3akoHa ['ecca. Tepmoxumuueckue ypaBHeHus. CraHIapTHbIE
SHTAJIBIIMKM OOpa3oBaHMsI U CrOpPaHHUsS BEUIECTB. TEpMOXMMMUYECKHME pacueTbl U HX
UCMOJb30BaHUE  JJII  SHEPreTUYECKOM  XapaKTEepUCTHKHM  OMOXMMHUYECKHMX  IPOLIECCOB.
3aBUCUMOCTh JHTAJBIIMU pEaKLIMU OT TeMmmneparypbl, ypaBHeHue Kupxroda. Bropoe Hauano
tepMonnHamMHuKi. OOpaTtumble U HeoOpaTHMble mpouecchl. llpomecc XKU3HEIEATETbHOCTH Kak
IpUMep HeoOpaTUMBIX IMpoueccoB. DOPMYIUPOBKH, AHATUTHYECKOE BBIPAKEHUE BTOPOTO
3aKOHa TepMOAMHAMMKH. CaMOIpPON3BOJIBHBIE U HECAMOIIPOU3BOJIBHBIE MPOLECCHl. DHTPOMUS,
€€ CTATHUCTHYECKOE TOJIKOBAHHE U €€ CBA3b C TEPMOJMHAMHYECKON BEPOATHOCTBIO COCTOSIHUS
cucreMbl. @opmyna bonbpiMana. M3MeHeHHE SHTpPONMM Kak KPUTEPUN CaMONPOM3BOJIBHOCTH
MIPOLIECCOB M PABHOBECHS B M30JIMPOBAHHBIX cpenax. TepMoIMHAMUYECKHE IOTEHIHAIIBI.
Oueprus ['n66ca (M13006apHO-U30TEPMUUYECKUIN TTOTEHIIMAN). DHeprus [ 'eapbmronbia (M30XOpHO-
n3orepMuueckuid moreHuuan).  Pacuer sHeprum I'mO6ca, sHeprum I'enbmronblia U HX
UCIIOJIb30BAaHNE B KadeCTBE KPUTEPHUEB HAIIPABJIEHHOCTH IIPOLIECCOB B HEW30JIMPOBAHHBIX
CUCTeMax. OHTAJIBIUNHBIA W SHTPONUNHBIM (akTopbl. XHWMHUYECKOE paBHOBECHE. 3aKOH
neWcTByromux Macc. KoHcTaHTa XUMHUECKOTo paBHOBecHs; criocoOsl ee BripaxeHus (Kp, Kc) n
CBs3b Mexy HUMHU. CMmenienne xuMuyeckoro pasHosecus. [lpunnun Jle-1llarense. YpaBHenue
U30TEPMBl XMMHYECKOM pEakUuu. 3aBHUCHUMOCTb KOHCTaHTBI PABHOBECHS OT TEMIIEPATYpBHI.
VYpaBHenue n3obapsl 1 u3o0xopsl Baut-I'odda.

MonaynbHast enununa 2. TepmoauHamuka (a3oBbIX paBHOBecH. OCHOBHBIE HOHSTHS:
(aza, coCTaBIAONINE BEIIECTBA, KOMIOHEHTHI. UHCII0O KOMIIOHEHTOB, YHCIIO CTENEeHENH CBOOO/IBI.
IIpaBuno  ¢a3  I'mb6ca. OTHOKOMIOHEHTHbIE  CHUCTeMbl.  JlmarpamMmbl  COCTOSIHUSA
OJIHOKOMIIOHEHTHBIX cHucTeM. Jlmarpamma coctosiHust BoAbl. YpaBHeHue Kiamelipona -
Knaysuyca.

MopaynbHas eauHuna 3. XuMu4yecKas KuUHETHKA. [Ipeamer W MeToabl XUMHUYECKOU
KMHETUKH. OCHOBHBbIE NMOHATHS. CKOpPOCTh T'OMOTEHHBIX XMMHYECKUX DPEAKIMI U METOIbI €€
U3MepeHusl. 3aBUCHMOCTb CKOPOCTHM pEaKIMH OT pa3iuyHblX (akTopoB. Biusnue
KOHLEHTpalUU. 3aKOH JEHCTBYIOIINUX Macc. MONEKYJIIPHOCTh U MOPSIOK PEAKIIUU. Y paBHEHUS
KMHETUKH peakuil HyJIeBOro, MEepBOro M BTOpPOro mnopsiakos. Ilepuoa mosympeBparieHus.



Meroapl ompeneneHus TMopsaka peaknuu. BauwsHue temmepatypol. [IpaBmino Bant-T'odda.
TemmnepaTypHblii  KO3((GUIIMEHT CKOPOCTH pEaKUMU. YpaBHEHHE AppeHuyca. OHeprus
aKTUBalUu. Teopun XUMUYECKON KMHETUKHU: Teopun XuMHUYECKONH KUHETUKH: TEOPUST aKTUBHBIX
coynapeHuii, crepuueckuii hakrop. Teopus akTHBUPOBAHHOTO KOMILJIEKCA. DHEPTUsl aKTUBALUU
aKTUBUPOBAHHOTO KoOMIUIeKkca. PacueT KoHCTaHThI ckopocTd peakuuu. Karamuz. OO6mue
3aKOHOMEPHOCTH KaTaju3a. THUMbl KaTajln3a: TOMOTEHHBIN, TeTepOreHHbIH, (hepMEeHTaTHBHBIIH.
Mexanusm gaeiictBus katanuzaropa. DepMeHTaTUBHBIN KaTaiau3 u ero ocooennoctu. Koncranra
Muxasnuca. Poms mpoMOTOpoB M MHTHOMTOPOB B KaTainu3e. OCHOBHBIE MOHATHUS KUHETHUKU
CIIOKHBIX ~ peakiui: oOpaTuMmble, NapajuleIbHbIe, IMOCIEI0BATEIbHBIE, COMPSKEHHBIE.
DOTOXMMHUYECKUE PEAKIIUH, 3aKOH 3KBUBAJIEHTHOCTH DWHIITEIIHA. KBaHTOBBIN BBIXOJl pEaKLIUU.
[lenubie peakiuy (Hepa3BETBICHHBIC U PA3BETBIICHHBIE).

MonynbHasg eauHuna 4. DIeKTPOXUMHS. DIEKTPOIIPOBOJHOCTh pacTBOpPoB. IIpoBoaHMKN
IIEPBOIO M BTOPOro poja. YJenbHass, MOJIApHAs W SKBUBAJIEHTHAs 3JIEKTPOIPOBOJHOCTD,
(akTOpBl, OT KOTOPBIX OHH 3aBHCAT. [[OABMKHOCTH MOHOB, aOCOJIOTHAsI CKOPOCTH JBM)KECHUS
noHoB. 3akoH Kombpayma. Konaykromerpusi. @PU3MKOXHMMHS SJIEKTPOAHBIX IPOLIECCOB.
Mexanu3m oOpa3oBaHMsl JBOMHOTO JJIEKTPUYECKOIO CJIOSI Ha TpaHMIE pasjiena MeTaul —
pacTBOp. DNEKTPOAHBIM NOTEHLMAJ, 3aBUCUMOCTb €ro OT TeMIepaTrypbl M KOHIEHTPALUU
pactBopa. YpaBHenue Hepncra. Knaccudukanus s1€KTpoIOB: a) AJIEKTPOIbI CpaBHEHUS
(BOIOPOJIHBIN, XJIOpCEePEOPSIHBIN); O)UHAMKATOPHBIE AJICKTPOIbI (BOAOPOIHBIA, CTEKIISTHHBIN).
HoHcenekTuBHbIE 3JIEKTPOJbl, UX HPUMEHEHHE B OHOJIOTMH, MEAULMHE. [ alpBaHMuYECKHE
3JIEMEHTBI: XUMHUYECKUE, KOHLIEHTpaluoHHbIe. [loTeHunomerpus.

MopnyneHas emununa S. IloBepxHocTHble sBieHUsA. [IOBEpXHOCTHBIE SBICHHS H UX

3HaueHue B (papmaruu. [loBepxHOCTHAs PHEPrUS U MOBEPXHOCTHOE HATsHKEHHE. AJcopOouus Ha
rpanune pasnena X-I, dK—K. Ypasaenne ['m66ca u ero anHanms. [ToBepXHOCTHO-aKTHBHBIC
(ITAB), noepxnoctHo-uHaktuBHbIe ([IMB) m moBepxHocTHO-HeakTHBHBIC ([THB) BemiecTna.
CpoiictBa n ocobennoctu I[TAB. IloepxHoctHas aktuBHOCTH. IIpaBmio rokmo - Tpayoe.
MemOpansl Ha ocHOBe ITAB.
AncopOuus Ha rpanune pasnena T-I', T-XK. Teopun ancopbumu (Jleurmropa, Ilonsau, BIT).
@akTopbl, BIMSIONIME HA BENUYMHY aacopOumu. YpaBHeHus Opeinmmxa u JIbHrMmiopa.
AJncopO1ust SIEKTPOIUTOB U3 PACTBOPOB. DKBUBAJICHTHAS U M30MpaTesbHAs aJcOPOIIHs HOHOB.
ITpaBuno Ilanera — ®asuca. MonooOMenHas ancopbuns. MoHUTHI M uX Kiaccupukaus.

Mopyns 2. KonnounHast XuMus.

Monynbnas enununa 6. JlucnepcHsie cucteMsl. JlucnepcHsle cuctemsl. JJucnepcHas dasa
n jaucrepcuoHHas cpena. Crenenp aucnepcHoctu. Kiaccupukanusi JUCHEPCHBIX CHCTEM.
KoHzeHcalMoHHbIE M IUCTIEprallMOHHbBIE METOABI MONYYEHUsl JUCHEPCHBIX cucTeM. (Ouncrka
KOJUIOMJIHBIX pacTBOpoB. [lmanus, nanekrponuanus, yiubTpaguibTpanus. MomekynspHo-
KMHETUYECKUE U ONTHYEeCKUe CBOMCTBA. bpoyHoBckoe nBuxkeHue, TUPPYy3Us U OCMOTHUECKOE
naBnenue.  CeauMMEHTAIlMOHHAs  YCTOWYMBOCTh M CEIMMEHTAllMOHHOE  pPaBHOBECHE.
VYnprpaneHTpudyra u ee NpPUMEHEHHE JUIs  HCCIENOBAHUS  KOJJIOMTHBIX  CHCTEM.
VYAbTpaMUKpPOCKONHUST M BJIEKTPOHHAS MUKPOCKOMHUSA KOJUIOMAHBIX CHUCTEM. JEKTPHUYECKHI
3apsid KOJUIOWIHBIX 4acTUL. MexaHW3M BO3HUKHOBEHHUS DJIEKTPUUYECKOTO 3apsiia KOJUIOWIHBIX
gacTull. CTpoeHHEe JTBOWHOTO JJIEKTPUUYECKOTO CJOsl. DJIEKTPOKUHETHUECKHH TOTCHITHA,
ypaBHeHue [enpmronbpua-CmonyxoBckoro. CTpoeHue MHULEUIb. BlMsHHE 31€KTpOJUTOB HaA
BEJIMYUHY AIEKTPOKUHETUYECKOTO MOTEHIIHAJIA. DIIEKTPOKMHETUYECKHUE SIBJICHUA.
Onexrpodopes. DnexrpoocMmoc. [IpakTuueckoe MpUMEHEHHE JIEKTPOOCMOca. Y CTOWYMBOCTh U
KOAryJsiliMsl TUCHEPCHBIX cucTeM. KMHeTnyeckass M arperaTuBHas YCTOMYMBOCTb KOJUIOMIHBIX
cucrem. @akTopsl ycroitunBoctu. Koarymnsius menneHnast u ovictpas. [lopor xoarynsmuu, ero
onpeaenenue. [Ipapuno [lyneue—I"apau. Koarynsuus 3o0ieid cMecaMu 3J€KTpOaUTOB. Teopust
ycroiunBocTy nucnepcHbix cucreM (teopus JJIDO). Komnmoumgnas 3amumra. [lentuzanus.



B3anMHass koarymsmus KOJJIOMJOB. BHABI HCIEPCHBIX CUCTEM: a’pO30JH, CYCIEH3HH,
AMYJIbCHH.

MonaynbHasg enuauna 7. Ilonyuenue u coiictea BMC
Knaccudpukanus BMB. ®a3oBsie cocrostaust BMB. CpotictBa pactBopoB BMB. Koarepsarusi.
Ocmotnueckoe paBienue pactBopoB BMB. Bsskocts pactBopoB BMB. Onpenenenue
MOJIEKYJIApHOM Maccel BMB BUCKO3MMETPUUECKUM METOIOM.

AHHOTAIIUSI PABOYEH ITPOT'PAMMBI JJUCHUATIJIMHBI « CTATUCTUYECKHUE
METO/AbI B BUOJIOI UN»

ConeprxkaHue TUCIHUILIAHBI

Monyib 1. JleckpuntuBHble U rpaduueckue METO bl aHaIN3a JaHHBIX.
Cratuctuueckue AaHHble. EnMHMIIA COBOKYIHOCTH, CiyyaiiHas I€peMEHHas, BapHaHTa.
Bapuanmonnsiii psag. ['pynnupoBka ganHbIX. OCHOBHBIE XapaKTEPUCTUKU BapHAILIMOHHOTO
psga: Moda, MeAuaHa, CpeaHss, AUCIEPCHs, CpelHee KBaApaTUYECKOE OTKJIOHEHUE.
I'padmyeckoe wu3o0paskeHHWE BapUAIIMOHHOTO pAa, MOJUTOH W THCTOTpaMMa 4acToT.
OMIIMPUYECKUH 3aKOH paclipeiesieHus], KpUBasi pacipeesICHuUs.

Mopyns 2. 3aKOHBI pacrpeeIeHHs.
3aKOHBI pachpefiefieHus] ClydalHbIX BedUYuH. DYHKIMS W TUIOTHOCTh pacrpeiesieHusl.
Bunsl  pacnpenenenuii.  HopmanbHOe — pacmpenciieHHE W €ro  XapaKTEPUCTHUKU.
[Macnpenenenue Ilupcona (y2 -pacmpenenenue). Pacmpenenenne CrprlogeHTta  (t-
pacnpenenenue). Pacnpenenenune @umepa-Cuenexopa (F-pacnpenenenue).

Monyib 3. BeiGopouHblif MeTOT
I'enepanbHas U BBIOOPOYHAS COBOKYNHOCTH. 3a7ayl OLICHMBAaHUSA. TOUEYHbIE OLIEHKU U UX
cBoiicTBa. HecMeleHHOCTh, COCTOATENBHOCTh U 3(PPEKTUBHOCTb. MeETonAbl MOJy4YEHUs
TOYEYHBIX OLEHOK: METOJl MAaKCHUMaJbHOTO HpaBlONoa00us, METOJ MOMEHTOB.
NHTepBanbHOE OLICHUBAHUE.

MOIIYJ'IB 4. CTaTUCTUYECKOE OIICHUBAHUEC U CTATUCTUYCCKA ITPOBEPKA r'MIIOTE3
HNHurepBanbHOEe olicHMBaHUE. JlOBEpUTEIBHBI HHTEPBAJI Il HEU3BECTHOM BEPOATHOCTH.
I[OBepI/ITeJ'II)HI)IG HHTCPBAJIbLI AJId MAaTEMATUYCCKOTO OXUAAHUA U JUCTICPCUN HOPMAJIBbHOI'O
pacripenenenus. Cratuctuyeckas mnpoBepka rumotes. Kpurepunm 3HaummocTtH. OmmOku
[IEPBOr0 U BTOPOro pojia. 3ajaya CpaBHEHUS MapaMeTpoB JBYX HOPMAJbHBIX T€HEPaTIbHbIX
coBokynHocted. Kpurepun cornacus. IIpoBepka HopmansHOCTH. Kpurepuii xu-kBajapar,
kpurepuii Konmoroposa.

Monayns 5. JlucnepcuoHHBIN aHaIu3
[loHATHE pe3yNbTaTUBHOTO TPU3HAKA, PETYJIUPYEMBIX U HEPEryJIMPYEeMBIX (aKTopax.
BuyTtpurpynmnoBas usmeH4nBOCTh. MccienoBaHne CTaTUCTHUECKON 3HAUMMOCTH pa3ivyus
MeX1y cpenHMMH B rpynnax. PakrtopHas M ocraTouHas aucrnepcus. JlocTOBEpHOCTH
BIUsHUS ¢akropa. MHorodakropusie Mozenu. Tabnuiia MHOKECTBEHHOM KOPPEISIIH.
@DaKkTOpHBIE HATPY3KH.

Monyinb 6. KoppensuuoHHBIN U perpecCCHOHHBINA aHAJIN3
Koppemsimus. TlpoBepka 3HauMMOCTH KO3 QUIMEHTa KOppensuud, MeToa HauMEeHBUINX
KBaJparoB. Monenb JIMHEHHOW perpeccuu ¢ OXHOM nepeMeHHoW. Hemapamerpuueckue
METOJIbl CpaBHEHHS LIEHTPOB M pa3OpocoB. Kpurtepun mnpoBepku OJHOPOIHOCTU
pacnpenenenuii. Kpurtepun Bunkokcona, Manna-Yutau, Koamoroposa-CmupHoBa.



Hemapamerpuueckue xoppensimonsie Mepbl. Koaddunment xoppensiuuu CrnmpMeHa.
TaGnu1iel CONpsKEHHOCTH.

Monyinb 7. AHaIU3 BpEMEHHBIX PsiI0B
ITonsiTue BpemeHHOro psina. KOMIOHEHTH BpEMEHHOTrO Psiia, TPEH[, LUUKINYECKas Bapuanus,
ciydaiiHas Bapuanus. CriaaxuBaHue psaa. Pacuer mporHo3HbIx 3HaYEHUH.

Monyins 8. KiactepHslii aHanus
OCHOBHBIE TOHATHS KJIACTEPHOTO AaHajdM3a. | pyNmUpOBKAa [IaHHBIX. MAaTpUlla PacCTOSIHUH,
uepapxudeckasl KiacTepus3auusi, JeHAporpamma. Pojib KIAaCTEpPHOrO aHalIM3a B HPUKIATHOM
OMOJIOTMYECKOM HCCIIEIOBAHHH.

AHHOTAIIUS PABOUYEN ITPOI'PAMMBI JUCHUILIUHBI «METOJOJOT S
HAYYHOI'O OKCIIEPUMEHTA»

Coneprxanue TUCIUILIAHBI

Monyib 1. MeToosiorust 0MOJIOTHIECKUX UCCIICTOBAHIIMA

Lenp u 3amaunm Kypca. MecTo AUCHMIUIMHBI CPEOU JPYTHMX OHOJOTHYECKHUX UCIUIUIMH.
Knaccudukanus Hayk. @yHIaMEHTAIBHBIC U MPUKJIAJIHBIC HAYKH, pa3paboTku. Meromoyiorus u
METOJIbl HAy4YyHOro TMO3HAaHMA. MarepualbHO-TeXHHUeckas Oa3a Hayku. Hayunble wuzew,
TUNOTE3bl, (PaKThl, CPEJCTBA MaTepUATTU3AIIMN HAYYHBIX UJIEH, CHMBOJIIMYECKHUE CPEJICTBA HAYKH,
ujeanbHble CpPEeICTBa HAYKHU, CPEACTBA KOHTPOJS, OICHKH, CAHKIHMA U moomipeHuii. Hayunsie
mKoyibl. OCOOCHHOCTH ~ OpraHW3allid  HAyKd Ha  COBPEMCHHOM  JTale  pPa3BHTHSL.
OO01e61oa0rHYeckie METOIbl U MPHHIMIIBI M3YYEHHUS JKUBBIX OpraHu3MoB. OmnucaTeNnbHbIN,
CPaBHUTEIBHBIN, SKCTIEPUMEHTAILHBIN U UCTOPUUECKHUI METOJIbI, UX COACpKaHUE, TPUHIIUIIBI U
METOJIbl, MUCTOPUSI Pa3BUTHs, MPUMEHEHHE B COBpPeMEHHOH Ouonoruu. CHUCTEMHBIN MOIXO,
OOBEIUHAIONIMN B €IUHOE IIeJI0€ MPHUHIUIIBI U CPEACTBA OIMUCATEIHLHOTO, CPAaBHUTEIBHOTO,
AKCIEPUMEHTAIIBHOTO U UCTOPUUECKOTO METOJIOB.

Monyib 2. Opranusanysi Hay4HbIX SKCIIEPUMEHTOB

OcHOBHBIE BOIIPOCHI U 33/1a4¥ MJIAHUPOBAHUS U OPraHU3AIMH SKCIIEPUMEHTOB. DTallbl HAYYHOU
paloThI: TUIAHUPOBAHMS M OPTaHU3AIMM MCCIIEJOBaHUS, 00PaOOTKHU MOJyUYEHHBIX PE3yJIbTaTOB U
UX TEOPETUYECKOTo aHaIN3a. 3a7a4yM Ha 3Tane IutaHupoBanus. OnpeneneHne MyTel U METOJI0B
ux pemenus. OOpaboTka pe3yibTaToOB 3KcrepuMeHTa. KauecTBeHHBIH W KOJIWYECTBEHHBIN
aHaJIU3 W CHUCTEMaTH3alusl TMOJTYYEHHBIX AKCIEPUMEHTAIbHBIX JaHHBIX, UX H300pakeHue B
HarJIsiTHOM BH/JE.

Monyns 3. OdopmieHne pe3yapTaToB HAyYHOTO SKCIIEPUMEHTA

Koneunsie pesynpratel HUP cTyneHToB: ycTHOE coollieHue, JOKIaj, KypcoBas U JUILIOMHAs
paloThl, MyOJUKAIMK B [1€YaTH, JOKJIAbl Ha Hay4HOH KoH(pepeHuuu. [IpaBuna u TpeboBaHUS K
oopmileHHI0O HayuHbIX myOnukanuii. OdopmieHHe MHCbMEHHBIX OTYETOB, KYpPCOBBIX H
IUIIIOMHBIX paboT. Teker pabdotel. [IpaBuna odpopmienus tekcta. bubnuorpaduyeckue ccpliiku
u coucok jaureparypsl. Mmmoctpanuu. ['paduueckoe u3o0paxeHHe pe3ynbTaTOB OIBITA.
OcHoBHbBIE TpeboBaHMsI K MocTpoeHuto rpadukos. [IpaBuna noctpoenus rpapukos. [Toctpoenue
nuarpamm. TUIBI Juarpamm: JTMHEWHbIE, JIGHTOUHBIE (CTOJOMKOBBIE), CEKTOpHBIE. M300pakenue
pE3yJIbTaTOB UCCIEA0BAHNS B BUJIE CXEMBI, YEPTEXKA.

Monyns 4. PepepupoBanue
PedepatuBubiii 0030p. AnHOTamus. IIpakThueckue coBeThl O TEXHUKE pedepupoBaHus
HAy4HOT'0 TEKCTA.



AHHOTAIIUSI PABOYEH ITPOT'PAMMBI JUCIHUILIMHBI «OCHOBBI
IKOJIOI' UN»

ConeprxkaHue TUCIHUILIAHBI

Monynb 1. OcHOBBI 00IIIEH YKOIOTHH

MopynbHas enuauna 1. OKoaorus Kak Hay4dHasi AUCIUIUIMHA

[Tonsitre 3Ko0NOTMU. B3aMMOCBSI3b JKOJOTHH C JPYTHMH OHOJOTHYECKMMH HAyKaMH.
Conepxanue, mpeaMeT M 3aJaud dSKoJOTUH. Vcropusi OHMOPKOJIOTHMYECKHX BO33PEHHIA.
DKojoruyeckue acnekTtel B paborax uccienoBarene  (A.I'ymOonbara, K.D.Pyibe,
H.A.CeBeprioBa, A.H.bekeroBa, D.I'ekkens u ap.). BausHue poOOT 1O HBONIOIMK Ha
9KOJIOTUYECKOE 3HAHUE.

®opmupoBanue yuenus o Ouonenosax (K.Mebuyc). buonenotnueckue uccieqoBaHus
B.B.JlokyuaeBa, ['.®.Mopo3zosa, J[.H.Kamkaposa, JIL.I'Pamenckoro, B.B.Anexuna wu np.
Maremarruueckoe mMojenupoBaHue OMOTHYECKUX OoTHomeHui. Pabotsl A.JloTka, B.BombTeppa.
Omerte [Nay3e.

Cranosnenue nomnyssiionHon skonoruu (Y.Onton, C.A. Cesepuos, H.I1.Haymos,
C.C.llIBapu wu nap.). Bo3nuxHOBeHue KoHuenuuu oskojormdyeckod Humm (Dx.['punnend,
Y.Onron, P.Makapryp, J.Xaruuncon, ['.®.["ay3e). Pazputue npeacrapnenuit 00 skocuctemMax u
ouoreonenozax (A.Tencnmu, B.H.CykaueB). Pazputue yuenus o 6uocdepe (B.M.Bepnanckuii).
CoBpeMeHHOE pa3BUTHE SKOJOTUH KaK HAyKH.

CtpykTrypa coBpeMeHHOUW »dkonoruu. [loHsATHS 00 ayTIKOJOTHH, JIEMAIKOJIOTHH,
SHIPKOIIOTHH, CHHIKOJIOTHH. I 100aIbHast DKOIOTHA.

MonynbHast equHULA 2. AyTIKOJIOTHS

Cpena u ycnoBus cyiiecTBoBaHUS opranusma. @akTopsl cpe/ipl, 0011e 3aKOHOMEPHOCTH
neicTBus Ha opraHu3Mbl. CTpecc Kak 3KOJIOTHYECKUH (aKTop.

Oxonorudeckue ¢aktopel. Kimaccudukamus ¢akTopoB: aOMOTHUECKHE, OWOTHYECKHUE,
anTponmueckue (aktopel. BrnusHue Ha opraHusMm abuotuyeckux (HakTopoB (TpAMOEe H
KOCBeHHOe BozneicTBue). [loHsATHE 00 MHTEHCHBHOCTH  JKOJOTHYECKOro  (hakropa.
DKOJOTHYECKH onTUMyM M TiecCUMyM. COBMECTHBIE NEHCTBUS JKOJOTHYECKHX (HAKTOPOB.
OrpannuuBaromuii gaktop. [ToHsTHE O KOHCTENNSAIUMU HKONOrHMUYecKUX (akTopoB. 3akoH 0.
JInbuxa «mpaBuia MUHUMYMay.

OKojoruyeckasl MIACTUYHOCTh OPraHU3MOB. OKOJIOTMUYECKHE PAIbl M HKOJIOTHMYEcKast
MHIUMBHyanbHOCTH. [IpaBrito npenBapenus. [IpuHnyn cranuanbsHoN BepHOCTH. [IpaBuiia cmeHsl
MEeCTOOOUTaHHUSI U SIPYCOB.

[TpUHIMIIBI HKOJOTHYECKON KIAaCCHU(PHUKAIMKU OPraHU3MOB. YHHUTAPHBIE U MOIYJSPHBIC
opranu3msl. [loHsITHE O CTEHOOMOHTHBIX U YIBPUOMOHTHBIX BHJIAX. OcHoBHBIE
aJIalITUBHBIE CTPATeTHH OpPraHWU3MOB: TMOJYMHEHUE cpele, H30eraHue HeOIaronpUsTHBIX
BO3JICHCTBUI, AKTUBHOE COMPOTUBJIICHHE cpele. AKTHBHAas M CKpbITas KU3Hb. AHaOHO3,
runobno3, kpuntobmos3. CmocoObl u30eraHus  HEONMArONMPHUATHBIX  YCIOBUH  CpPEIbI.
[ToBeneHueckne 0OCOOEHHOCTH OpraHu3MoB. CBS3b JKU3HEHHBIX IIMKJIOB OPraHU3MOB C
YCIOBHUSIMU OOWTAHMS.

DHJI0AKOJIOTHSA. DKOCUCTEMBI BO BHYTPEHHEW OpPTaHMU3aIlMi WHIUBHUIYYMa, UX POJIb IS
opranusma. [Ipukiannoe 3HayeHuE IHA0IKOJIOTUH.



@akTopel 3amMTBl  OpraHu3Ma. (OCHOBHBIE 3alUTHBIE CTPYKTYpPBl OpraHU3Ma.
Nmmynuter. OXpaHHUTeNbHAs POJdb UMMYyHHTETa. VH(EKIMOHHBI MMMYHUTET. BpokaeHHBIN
ummyHuter. Ponb HacienctBeHHOCTH. [IproOpeTeHHBIE UIMMYHHUTET: aKTUBHBIA M MTACCHBHBII.
Bakuunelr u  ceiBopoTku. Hewmndexkunonsnsii umMynurteT. IlpoGneMbl TpaHCIIaHTAIUH.
KieTouHslii, ryMopanbHbIil M TKAHEBBI UMMYHUTET. AJIIEprusl.

Baxuelimue abnotnueckue (GakTopsl U aJanTalus K HUIM OPIraHU3MOB.

Jlyuucrast sHeprus cBeTa, CBETOBOM PEXKHMM. OKOJOTMYECKHE TPYIIBl PACTEHHH IIO
OTHOIIEHHIO K cBeTy. CBer, Kak YCIOBHE€ OpHUEHTAllMH >KUBOTHBIX. DoTOoTakcuc.
buontomunecueHnus.

TennoBoi pexuM. I1oMKUIOTEpMHBIE U TOMOMOTEPMHBIE KUBOTHBIE. DU3nonOrnyeckoe
Bpems. [loHsTHs >PPeKTHBHON TemmepaTypbl U CyMMbI dPQEKTUBHBIX TEMIIEPATyp Pa3BUTHSL.
Konuenmus «rpanyco-gueit». TemmepaTypHbli ONTUMYM M INECCUMyM. AKKIMMaTU3aLUs.
TemoBoii (akTop u ero ponb B pacupeaencHun Guopsl U (payHsl Mo 3eMHOMY mapy. IIpaBuio
Annena. IlpaBuno beprmana. buoxinmarndeckuit 3akoH A.XomnkuHca. CrnocoObl perynsuuu
TeMIIepaTypbl TeJla y *KUBOTHBIX: XUMUYECKas, (pU3MUecKas U MOBeIeHYECKas TePMOPETYJIIALMSL.
OHJ0- ¥ 3K30TepMuUsl. AanTaluy pacTEHUI U )KUBOTHBIX K )KU3HU B aPUIHBIX YCIOBHSIX.

Bnaxnocte. OCHOBHBIE IIOKa3aTeJd BJIQKHOCTU  (aOCOJIFOTHAs, OTHOCHUTENbHAs
BJIQXXHOCTH BO3/yXa). Jeduiut Haceimenus. Ce30HHOE pacnpeiesieHue Biaaru. JKOJIOTHYeCKre
Ipynmnbl pacTeHUWM M IKUBOTHBIX [0 OTHOLIEHUIO K BOoAHOMY pexumy. llonarue o
MOMKUJIOTMIPUYHOCTH U TOMOMOTUJPUYHOCTH OPraHU3MOB - UX aJalTUBHbIE IPEUMYIIECTBA U
HEJOCTATKHU.

Bo3ayx kak skonorndeckuit ¢paxrop.

MopynbHas eqununa 3. DA3K0JI0T s

XKuznennsie Gopmbl. JKusHenHsle (opmbl pacTeHui. JKuzHeHHbIE (OPMBI )KUBOTHBIX.
Pabotet Teodpacra, A.I'ymGonsbara, E.Bapmunra, K.Paynkuepa, W.I'.CepeOpskona,
A.H.®opmo3sosa.

OcHoBHBIE Cpe/Ibl KU3HU, paCIpeIeIeHHe OPTraHU3MOB I10 CpeiaM >KU3HH.

Bonnas cpema. Dkosnorumdeckue rpynnsl TuapoouonToB. Hekron. Ilnankron. benroc.
DKojoruyeckasl IJIaCTUYHOCTh BOJHBIX OPraHU3MOB. AJaNTUBHbIE OCOOEHHOCTHM BOJHBIX
KUBOTHBIX U pacTeHui. buopunpTpatopbl 1 UX 3KOJOTHYECKAs POJIb.

HazemHo-Bo3ymHas cpena. OOmias XapakTepucTUKa (BO3yX, aTMOC(EpHbIE OCaJKH,
BJIQKHOCTh). DKOKJIMMAT U MUKpoKJIuMar. I'eorpadruyeckas 30HaJIbHOCTb.

[TouBa, kak cpena >ku3Hu. CBONCTBA MOYBBI, KaK 3KOJOrHMYecKoro ¢gaxkropa. Ponb mousb
B OKM3HEACITEIBHOCTH OpPraHU3MOB. OKOJIOTUYECKHE TPYINIBl IOYBEHHBIX OPraHW3MOB
(reoOnoHTHI, reoduisl, reokceHnl). lloHATHE O MOYBEHHBIX MHUKPOOMOTaX, ME300MOTaxX U
MakpoOunoTax. 3HadeHue 310(puuecKkux GaKToOpoB B pacCIpeeI€HUN PACTEHUN U )KUBOTHBIX.

JKuBble oprannsmel, Kak cpeaa xu3Hu. Tonnueckue cBs3u. Poias opraHn3smMoB B CO3aHUN
cpensl Ipyr ans apyra. Buabl 6uotmdeckux cBsizeil (cMMOMO3, KOMMEHCAIU3M, MYTYajlu3M).
ITonatue skTo- M »HIOMapasuTU3Ma. CTeneHb pa3BUTHS SHA0OMO3a B mpupoze. Ilonstue o
napasurolieHose. buonornueckuii peHomen napasutusma. [1lyTu BO3HUKHOBEHHs Mapa3uTH3Ma,
9KOJIOTHYECKash Kiaccu(uKalus mapasuTu3Ma. AJanTtanuy K napasuTHYeckoMy o0pasy KU3HH.
JlelicTBue mapa3urta Ha XO3sMHA. [ eHeTHdyeckue M HereHeTuyeckue (aKkTophl, ONpeAessIone
BOCIPUUMYHUBOCTh XO35IMHA K Mapa3uTy. 3allluTHbIE ACHCTBUS XO35IMHA MPOTUB Mapa3uTapHON
nHBa3nu. [{UKIIBI pa3BUTHS Apa3uTOB, YEPEIOBAHNE MOKOJECHUN B IUKJIAX PA3BUTHS Mapa3UTOB.
OcHoBHbIE, pe3epByapHbIE U IPOMEKYTOUHBIE X035€Ba.



[TapazuTapHble  NPUPOJHO-OYArOBbIE  TPAHCMHMCCUBHBIE U HETPAHCMHMCCUBHBIE
3aboneBanus, ux kputepun. Yuenue E.H. IlaBnoBckoro o mpupomHOil odaroBoctu OoJe3HEH.
DKOJOTHYECKHe MPUHIUIBI OOPBHOBI ¢ mapazutapHbiMu 3a0oneBanusmu. Yuenue K.M. CkpsOnuna
0 JieBacTaly. DBOJIIOLUS TAPa3UTOB U NMapa3suTU3Ma MO ICHCTBHEM aHTPOIIOTEHHOTO (haKTopa.

Buonornueckue purmbl. OCHOBBI XpoHOOHONOTHU. [ToHsTHE 00 aKaNTHBHBIX OMOPUTMAX.
Cytounbie putMbl. CuHoanYecKHil puUTM. [IpuUIMBHO-OTIMBHBIE pUTMBI. BHyTpeHHHE
(pusmonoruyeckue) u BHemIHUE pUTMBI. Ce30HHAs NEPUOJNYHOCT. SIBIeHUe GoTonepuoan3Ma
U €ro 3HaueHWe B JKU3HU JKUBBIX oOpraHu3moB. IlpucnocobneHue oOpraHusmMoB K
HeOJIaronpusATHBIM CE30HHBIM (pakTopam.

MopynbHas enunauna 4. JleMakoaorust

[Tonstue momynsnuu. Kiaccudukanus: sKoJormyeckas MOIMyJsALus, reorpaduueckas
MOMYJISALUS.

CrpykTypa ¥ JuHaMMKa M[ONyJAuud. YHUCIEHHOCTh W IUIOTHOCTh  IOIYJISIUM.
[11010BUTOCTB, CMEPTHOCTH, MUTPALIMOHHBIE MTpoLiecchl nonysiuuu. CTaOuibHbIe, pacTylliue U
COKpAILAOIIMecs] HOIMYJIAIUN. DKCIOHEHIMAIbHBIA U JOIMCTUYECKUH THUIl POCTa MOMYJISILUM.
BHyTpunonynsnuoHHas ~— peryjslus ~— YUCIEHHOCTh  monmyssiuuud.  OddekT  TpyImnsl
(TeppuUTOPUATILHOCTS, (ha30Basi K3BMEHYHUBOCTB ).

Bo3spacthas crpykrypa nonynauuid. [lonarue o npeapenpoayKTUBHOM, PENPOTyKTUBHOM
U TIOCTPENPOAYKTUBHOM BO3pPACTE MOIYJIALNH.

[Momumopduzm nonymsimuu. [lomynsamusi, Kak camMOperyJIHpYIOMAscs IKOJIOTHYECKast
cucrema. [lonsaTue 00 HKOJIOrMUECKUX CTpATETUsAX BbKUBaHUS (r-cTparerus, K-ctparerus).

Monynsb 5. Cunskonorus

OcHoOBHbIE TNOHATUA cuHIKOJMOruM. IlloHsTus Ouonenosa u Ouoroma. IlonAtus o
Oouotnueckux ¢akropax B OuoneHose. Kiaccudukanus B3aMMOCBsI3e€dl OpPraHuU3MOB IO HX
OuonieHoTHYeCKON 3HauMMocTu. Tpoduyeckue, Tomuueckue, (abdpuyeckue, Gopuueckue
OTHOIIIeHUs opraHu3MoB B OuorieHose (B.H.bexiemures).

buotnueckue cBsi3u OpraHu3MoB. Tumbl OMOTHYECKHMX OTHOIICHHUH (KOHKYPEHIIMS,
XHUIIHAYECTBO (opraHogarus), napa3uTu3M, KOMMEHCAIN3M, CHHOMKHS, MyTyaJau3M, 300X0pHs,
aysiesnonaTys, HeUTpaiu3M, aMeHCalIu3M).

Tpoduyeckue cBs3M KUBOTHBIX M pacTeHuil (purodarum, campodaru, kompodaru,
300(aru). OTHOIIEHHSI «XUIIHUK — KEPTBa», KIAPA3UT — XO3IUH» U MX 3BOJIIOLIMOHHAS POJIb.

Ponp  OuoTHMyeckux  B3aUMOACWCTBUH B peryiaslUM  YHCICHHOCTH  BHUJIOB.
MaremaTtnueckue mojenu Jlotku-Bonereppsl. 3akoHbsl Bonbreppsl («3akoH MEpHOIUUECKOTO
LUKJIa», «3aKOH COXPAHEHUs CPEJHHMX BEJINYMH», «3aKOH HAPYLICHUS CPEIHUX BEIHUYUHY).
Teopema («mpunITUY) ['yaze.

Crpykrypa OuorieHo30B. [lonarue 06 skonormyeckoi Humre. Konnenmus XaTdnuHCOHA.
Paznuune mexny ¢yHaaMeHTanbHOW M pealn30BaHHOW 3kojormdeckoi Humeil. CoBpeMeHHOe
Ipe/icTaBiIeHre 00 FIKOJIOrMUeCKON HUIIIE.

BunoBas crpykrypa OuoneHosa (BUABI JOMHHAHTHI, MPEIOMUHAHTHI, 3IU(PUKATOPHI).
[Tonatue o koHcopumu. Huzaekc pasHooOpaszus IllenHona. IlpocTpaHCTBEHHas CTPYKTypa
6uornenosa. [lonstue 06 ApycHOCTH, CUHY3HSIX, aplesiax. DKosoruyeckas CTPYKTYpa
ouonenosza. Ilpocteie u cioxHble OHOnEeHO3bl. llorpannunbiii (KpaeBoi) >¢pdeKT. DKOTOH.
Onymeunsiit 3gpext. OCOOEHHOCTH BOJIHBIX M HA3€MHBIX OMOIIEHO30B.

DOxocucremsl. [lorarne 00 sxocucremax. Padorer A.Tencion. YueHue o OMOreoreHose.
Pa6oter B.H.Cyxkauesa.



MartepuanbHO-3HEpreTuYecKue mpouecchl B dKocucTemax. (OCHOBHBIE DJIEMEHTHI
HKOCHUCTEMBI, 00eCIIeUnBaIOIINE KPYTOBOPOT BelIecTB. MaciTabbl 5KOCHUCTEM.

[Toroxu BemiecTBa U YHEPTHU B IKOcUCTeMax. [IuieBpie enu U Tpopuueckue ypoBHU B
skocucreMe. Llenu u nmxiibl nutanus. [IoHATHA O MpoayLIEHTaX, KOHCYMEHTaX U peAyLEeHTax.
3akon 10%. Okonornueckas nupamuaa. [lupamuaa yrciennoctu dnrona. [lupamuga 6momaccsl
0. Opnyma. ITupamupa suepruu II. [{r0oBUHBO. XapaKTEpUCTUKA HKOJOTMYECKUX MUPAMHUI B
aHTPOMOOMOIKOCUCTEMAX.

[TonsitTue o OUONOrMYECKON MPOAYKTUBHOCTH DSKOCHCTEM (BajoBas MEpBUYHAS
NPOAYKIMS, 4YHCTass TMEepBUYHAs NPOAYKLUMS, BTOpUYHAsS NpoAykmus). Pacnpenenenue
Oouosiornuyeckoil mpoaykuuu Ha 3emiie. CTpaTerMyeckoe M TAKTHUECKOE pearnpoBaHHE Ha
KoJIeOaHUs CTETIEHU 00ECIICUeHHOCTH PecypcamH.

MunepanbHblii 00MeH. buoreoxumuueckue MpOBUHIIMUA M HKOJIOTHYECKUE 3a00JIEBAHUS
yenoBeka. [lousTre 00 YHIEMHUUECKUX TEOXUMUYECKUX MUKPOIIEMEHTO3aXx.

Junamuika u cTabuiabHOCTh dKocucTeM. CyTouHash W TOJOBasl JWHAMHUKA SKOCUCTEM.
[uknuyeckue u3MeHeHHs. JKOJOTHYECKHE CYKIECCHH U AUrpeccuu. [lepBUUHbIE U BTOpUYHBIE
cykneccun. OOmye 3akOHOMEpHOCTU cykueccuil. CTaOuibHbBIE U HECTAOWIbHBIE OHOIECHO3BI.
CepunanbHble ¥ KIMMAaKCHBIE COOOIECTBA. ODKOJOTUYECKOE pPaBHOBECHE. KOJOTHYECKast
€MKOCTb TEPPUTOPUI U YCTOMYUBOCTH DKOCUCTEM.

MopenupoBaHue IKOCUCTEM.

MopynbsHas enuuauna 6. 'moGanbHas SKOJI0TUS

OcHOBHBIC 3aKOHOMEPHOCTH Pa3BUTHUS M TUHAMHUKK Ouocdepsl. [lonstue o Ouocdepe.
[Tonstue «xuBoe BemecTBO». CBoicTBA M (QYHKIMH KUBOrO B Ouocdepe. buonormueckoe
MHOT000pa3ue — BeAyLuil pakTop opranuszaiuu ouochepsl.

Yuenue B.M.Bepuanckoro o 6mocdepe. Pacnipenenenune xusnu B Omochepe. Kusoe,
KOCHOe U OuokocHoe BemecTBo. DyHKIMM JKMBOTO BemiectBa 1o BepHaackomy
(2HEpreruyeckas, ra3osas, KOHLIEHTpallMOHHas, OKHCJIUTENBHO-BOCCTAHOBUTEIbHAS,
JECTPYKITMOHHAS ).

BosnukHoBeHue u pazutue duochepsl. IBomonus ouocdepsl. Cpena 1 npeaesnsl )KU3HA
B Ouocdepe. Ilonstue o Ouoreochepe. MupoBoe pacmpenesneHue MEePBUUYHON MPOTYKIIUHU.
['oGanbHbBIN OMOTEOXMMHYECKUN KPYTOBOPOT BellleCcTBa B Onocdepe.

Henuneitnas nuHamuka 6uocgepHbIx nporeccoB. CHHEpreTuyeckue MoJenu. Y CIOBUS
ycroitunBoctu Ouochepsl. buocdepa u kocMuyeckue UK.

BosnukHoBeHne M paszButue Hoochepsl. DBomonus Hoocdepsl (pabotsl 3. Jlepya,
I1.Teitsipa ne lapaena, B.M.Bepunaackoro, M.M. Kammnnosa, M.U. byasiko).

Bmusinue  gestenpHOCTM  4WenmoBeka Ha o Omocdepy. OOmas  XxapakTepuCTHKa
AHTPONHMYECKUX (PAKTOPOB.

Pagunanuonnoe 3arpsi3HeHHe Cpenibl, XUMHYECKOe 3arpsi3HeHue Cpe.bl,
AJIEKTPOMArHUTHOE 3arpsi3HEHUE CPebl, 3aTPSA3HEHUE OKPYXKAIOIEeH cpeibl KCEeHOOM OTHKAMHU.

Mogynb 2. OCHOBBI aHTPOTIO3KOJIOTUH

MopynbHas enuauna 7. OCHOBBI @aHTPOIIOIKOJIOTUH

[IpeameT u 3a7a4u aHTPOTIOIKOJIOTHUH.

AHTpONIOOMOIKOCHCTEMA, €€ CTPYKTypa, CBOWCTBA M (DYHKIIMH, TIOSIBICHHUE B UCTOPHH
YKU3HH Ha 3eMJie, OCHOBHBIE 3Talbl HCTOPUUECKOTO pa3BUTHs, Kitaccudukanus. ['eorpaduueckoe
pacmpocTpaHeHHe aHTPOMOOMOAKOCHUCTEM M WX B3aMMOOTHOIIEHUE C APYTUMHU MPUPOTHBIMHU
skocucteMamu. @aKTOpBl Cpeabl, JACUCTBYIONIME HAa HHUX, M WX OTBETHBIE PEAKIIHH.



AHTpOIOOMO’KOCUCTEMA KaK MPUMEP CHHAIKOJOTUYECKOW cHCTeMbl. Bo3ieiicTBue yenoBeka Ha
9KOCUCTEMBI. ATPO- B YPOOIKOCHCTEMBI U YCIIOBUS CYIIICCTBOBAHUS B HUX.

Dkonorusi yenoBeka. UelloBek Kak OMONOTHMYECKUU BUJI. DKOTHIBL. [ oMeocTarmueckas
perymsinusi. Beiciiasi HepBHasi esTeNbHOCTh. OHTOTeHE3 U ero Kputuueckue nepuojasl. Cpena
oOWTaHUS YETOBEKa.

Okomnoruyeckue (HakTopbl W 370pPOBbE UeIoBeKa. ba3oBble MOTPEOHOCTH 4YellOBEKa.
Crtpecc u TpeHupoBka. ['eHeTHka uenoBeKa U TeHETUYECKUH Tpy3. OCHOBHbIE MUIICHU U
3¢ (deKThl arpecCMBHOrO BO3JEHCTBUS OKpYy»XKaromied cpeabl Ha denoBeka. JKu3Hbp B
AKCTPEMAIbHBIX YCIOBHSIX.

Dkonorusi 4enoBedecTBa. JlemMorpaduueckue TmOKa3aTeM € TIOKAa3aTeld 3J0POBBS.
JlumutHupyromue (GakTopel B pa3BUTUM 4YelloBedecTBAa. KauecTBO JKM3HM M OIKOJIOTHYECKAs
0€301MacHOCTb.

Menunuackas dkosorus. [loHATHE 00 3THOKOJIOTHYECKHX (aKTOpax MaTOJIOTHH
4enoBeKka. JKonoruueckast MeauiuHa. CouuanbHast SKOJIOTHSI.

AHHOTAIIUS PABOYEN ITPOI'PAMMBI JUCHUILINHBI «®U3UKO-
XUMHUYECKHUE METO/IbI AHAJIU3A»

Coneprxanue TUCIUILIAHBI

Mopyns 1. MeToabl U3MEPEHHI 1 OYUCTKA OPTaHUYECKUX COCAMHEHUM.

MopynpHas equnuua 1. Tounoe B3BemnBanue. [IpsMble 1 KOCBEHHBIE METO/IbI U3BMEPEHUI

Mopynehas enununa 2. Ilepexpuctamnmuzanus. [lepexpucrammuzamnus u3 pacropa. Beidop
pactBoputena. CtumynupoBaHue Kpuctaumzanuu. Craguu nepekpucraumzanuu. JpobHas
kpuctannuzanus. [lepekpucrannuzanus u3 pacmiasa. I[Ipocrast neperonka mnpu arMochepHoM
nasineHuu. IIpocras neperonka B Bakyyme. Ileperonka ¢ BOASHBIM TapOM.

MonynbHas enuHuna 3. AHaJlu3 opraHMuecKux coenuHeHuil. Kareropuu 4acToTsl BeliecTna:
TEeMIIEpaTypa KWIIEHUs, TeMIeparypa IuiaBieHus. [lokasarens mpenomienus. MonekynspHas
pedpakmus. [L1OTHOCTB.

Monyne 2. Panuonorndeckue, 3J€KTPOXMMHUYECKHE, XpOMaTorpapuueckue OINTHYECKUE
METO/Ibl aHAJIN3A.

Mopynenas  egununa 4.  Pagumonormyeckue — metonbl  aHanmuza.  Jlo3umeTpus.
Paguocnexkrpockonus.

MonynbHasg equanna 5. OcHOBBI HE(DETOMETPUUECKOTO U TypOUIEMETPUUECKOIO METO/IOB
aHaJu3a.

MonaynbHas enuHuna 6. BosbTamnepoMerpuueckue  METOMBI. Knaccudukamms
BOJIETAMIIEPOMETPUYECKUX  MeTonoB.  Kiaccuueckas monsporpagusi.  KonmuecTBeHHBIN
noJsisporpaduueckuil aHanu3. AMIEpOMETPUYECKOe TUTPOBAHUE.

MonynbHas eqununa 7. Kynmonomerpus. Knaccudukanus meronoB Kynonomerpuu. IIpsmas
KyjioHomeTpus. KylnoHoMeTpuueckoe TUTPOBAHHUE.

MonynbHad equanna 8. [lonsipumerpust.

MonynbHas eaununa 9. ®@otomerpus U (porodnekTpokonopumerpusi. OCHOBHOW 3aKOH
¢oromerpun. OObekTHBHBIE OmMOKM  (poTomerpun. CyObEKTHBHbIE OIIMOKM  MpHU
dhoToxonopumerpupoBannn. Dotodrddexr.

MonynbHas €IMHNLA 10. OneKTpOoHHas CHEKTPOCKOIHS. XapaKkTepucTuka
yIbTPauoIIETOBOTO M BUIUMOTO 3JIEKTPOMATHUTHOTO M3IY4YEHHs. OJIEKTPOHHBIA CIIEKTP
nornoieHus. 3akoH byrepa-Jlambepra-bepa. DnekTpoHHbIe IEpeXO/bI.



MognaynbHasa enuauna 11. OnpeneneHue CTpYKTypbl OPraHUYECKUX COCIMHEHUN C MOMOIIBIO
macc- 1 SIMP-H cnexrpockomnum.

AHHOTAIIYS PABOYEH TPOTPAMMBI JIJUCHUTLIAHBI
«QQKCIHEPUMEHTAJIBHBIE MOJAEJIN B BUOJOI'MN»

ConeprxkaHue TUCIHUILIAHBI

Monyns 1. BBenenue. Mopenu: OCHOBHBIC IOHSTHS, BUJBI, OOBEKTBI, IIETM ¥  METOJBI
MOJIeTTUpOBaHUsl. MOIETbHBIC OPTaHU3MBI

Mogaenmn B pa3HbIX Haykax. KoMmbloTepHble M MateMaTHueckue mojaenu. Mcropus
nepBeIX Mojeneid B Ouonormu. CoBpeMeHHas KIacCHpUKAIUs MOJAeNell  OHOIOTHYeCKHX
mporeccoB.  PerpeccHoHHbIE, WMHUTAllMOHHBIC,  KAUeCTBEHHbIE  MojJenu.  [IpuHIUIIBI
MMUTAIIMOHHOTO MOJICTTUPOBAaHUSL U MpUMepbl Mojenel. Crenudrka MOACTHPOBAHUS HKUBBIX
crcrteM. BeIOOp MOZIEIBHBIX OPraHu3MOB. BHUpPYChI, TPOKapUOTHI, MPOTHUCTHI, TPHOBI, PACTCHHUS,
KUBOTHBIE (0OECTIO3BOHOYHBIE, [TO3BOHOYHEIC), MOJICTHHBIC KJICTKU M KJICTOUHBIC JTMHUH.

Monyns 2. IlnanupoBaHue »SKCIIEPUMEHTa U IPUHATHE PEIICHUN: HKCHEPUMEHTaIbHO-
CTaTUCTUYECKOE MOJIEITUPOBAHUE

Merononorus IUIAHUPOBAaHUS HCCIENOBATEIBCKOrO JKcrepuMmeHTta. Ilnanuposanue
MHOIO()aKTOPHBIX ~HKCIHEPUMEHTOB; IOJUHOMHAIBHBIE MOJENM, WX pacyeT; KpUTEpUu
ONITUMAJIHOCTH TIJIAHOB. METOIbI CTaTUCTUYECKON 00paOOTKH SKCIIEPHMEHTAIBHBIX JTAHHBIX.

Monyib 3. DkcniepUMeHTalbHbIE MOJENN B OMOJIOTUHU: OUOJIOIMYECKHUE MOJIEH

bazoBas Mozenb B3auMOJEHMCTBUA: KOHKYpEeHLHs, OTOOp. MOJeNUuCKyCCTBEHHO
BBI3BAHHBIX ~TE€HETWYECKHX  HApyIICHWH, WH(QEKIMOHHBIE TIPOLECCHl, HHTOKCHKAIUH,
BOCIIPOM3BEJICHUE TUIEPTOHUYECKOIO M TUIOKCHYECKOIO COCTOSIHMM, 3JI0Ka4e€CTBEHHBIX
HOBOOOpa3oBaHUM, TUNEPOYHKUMU WIM TUNO(DYHKIHUHM HEKOTOPHIX OPraHoOB, HEBPO30B U
OMOLMOHAJIBHBIX COCTOSHUMN.

Monyns 4. DKkcriepuMeHTalIbHbIE MOJIENIN B ONOJIOTHH: (PU3UKO-XUMUYECKHUE MOJETH

Mopnens  OHMODJIEKTPUYECKUX  MOTEHIMAJIOB HEPBHOM  KJIETKH, MoOJelIb  (PU3UKO-
XMMUYECKHX YCIIOBHH CYIIECTBOBaHMS >KMBBIX OPraHM3MOB WJIM MX OPraHoOB M KJIETOK. Mojenb
OMOJIOrMYECKHX MEMOpaH.

AHHOTAIIAS PABOYEM IMPOT'PAMMBI JUCIHUTIJIAHBI « CHEIIITPAKTUKYM»
Coneprxanue TUCIUILIAHBI

Mopnyns 1. BBenenve B TUCIHUILINHY

OOue npUHUMIBEI OMOXMMHMYECKOTO HCCIEOBaHUs. bHOXMMHUYECKHE UCCIeI0OBaHUS Ha
Pa3IMYHBIX YPOBHSAX OpraHu3aluy XuBoi marepuu. OOLIMe NMPUHIUIB UMMYHOJOTHYECKOTO
uccienoBanus. VMMyHOJIOTMUECKHE HCCIIEIOBAaHUS Ha DPA3JIMYHBIX YPOBHAX OpraHu3aluu
xuBoM  Marepuu. OOmME NPUHIUOB  MOJIEKYJISIPHO-TEHETHYECKOIO  HCCIIEJOBAHMUS.
MonekyIsIpHO-TEHETUUECKUE HCCIIEJOBaHUs Ha pa3jIMYHbIX YPOBHSAX OpraHu3allud >KUBOU
Matepud. [lpuHIUNBI, TOHATHS W 00BEM HCCIENIOBaHUI B J1a0OPaTOPHOW JMArHOCTHUKE.
[TomyyeHne OMOJOTHMYECKUX >KUIKOCTEH Ui HccienoBaHus. PedepeHTHbIE BeIMYMHBI U
cpennuii  mokaszatenb.  CKpUHHMHroBoe, npoduiIakTHYeckoe U AuddepeHnnaIbHo-
JMAarHOCTHYECKOe uccieaoBanus. Beioop MeTo0B nccnenoBanus. [IpUHIMITBI TOCTAHOBKH LIEH
W 3aJa4 JUIsl IPOBEJIEHUsI HAyYHOTO 3KCIIEpUMEHTA. DKCIpecc-AuarHocTuka. OyHKIMOHAIbHBIE
npooObl. KoHTponp KkadecTBa: MexIaOopaTOpHBIM (BHEUIHHWI) W BHYTpHUIaOOpaTOPHBIMA
(BHyTpeHHMI).  YHudukanus  Ouoxumuueckux  meroauk. Kpurepun — yHuduxanuu:



AHAJINTUYECKUE, TEXHUKO-DKOHOMHMYECKHE, JHarHoc-TMYecKas LeHHOCTh. Cranmapru3anus
uccnenoBanuii. IuTepnperamnus 1a60paTopHBIX MOKa3aTeNei.

Mopynb 2. buoxumudeckue MEeTO bl UCCIEAOBaHUM.

OO0mue nOpUHLUIBI ~ OMOXMMHUYECKOro  HccienoBaHus. KadyecTBeHHblE  peaklMd  Ha
6enku.du3NKo-XuMHUECKue cBoiicTBa OenkoB. Komopumerpuueckue MeETOAbl ONpeAeieHUs
oenka. ®epmenTtsl. Xpomarorpadus. Aacopornonnas xpomarorpadus. Copoentsl. OcoOeHHOCTH
xpomarorpadun Ha ruapokcuanmartute. MoHooOMeHHas xpomarorpadusi. MoHOOOMEHHUKH.
OmiodHT. MOoHHBIE M HE WOHHBIC B3aUMOJICMCTBHUS BeliecTBa W copOeHTa. BbeiOop ycioBuit
IMHAMUYECKON HMOHOOOMEHHOH Xxpomartorpaduu. CrnocoObl >IIONUMM C HWOHOOOMEHHHKA.
Addunnas xpomarorpadus.Illpuniun meroma. Ilpumenenume. Inexrpodopes. I[IpunHnmm
anekTpodopesa. 3oHanbHBIN 3eKTpodope3. Teopus anekrpodopesa B [TAAT.Cnennuduueckue
ANMEeKTPOPOpPETUIECKHE METOMbI: BBICOKOBOJIBTHBIM, MPOTOYHBIN, ABYMEPHBINH 3yeKTpodopes,
IHCK-371eKTpodopes. NMMmyHHBIN anekTpodopes. Peakun AHTUI€H-aHTUTEIIO.
NmmyHosnekTpodopes B arapoBbIX HJIKM  arapo3Hbix —rensx. Llentpudyruposanue.
Cuexrpodoromerpus.

Monyinb 3. UMMyHOJIOTHYECKHE METO/IbI UCCIEA0BAHUM.

OO111e NPUHIMITBI UMMYHOJIOIMUECKOT0 Hcciae1oBaHus. VIMMYHOJIOTHYECKHE UCCIIEOBAaHUS Ha
Pa3NMYHBIX YPOBHSIX OpPraHU3alyy KUBOW MaTepuu. KomndyecTBEHHOE Onpe/ieieHue Oy IS
muMmdorutoB.  I[Iporounas nuromerpus. Mapkepbl  aktuBauuu — Jumdouuto. CD-
kinaccuukanuss MeMOpPaHHBIX MOJIEKYJ HMMYHOKOMIETEHTHBIX KIIETOK. METOAbl OLEHKU
(YHKLIMOHAIBHOM aKTUBHOCTU JIMMoUUTOB. MeToabl uccienoBaHuss (QpyHKUMN (GarouuTos.
MeToabl OLEHKM CHUCTEMBI KOMIUIEMEHTa. VIMMyHOIIOTMYECKHE METObl, OCHOBAHHBIC Ha
peakiuu aHTUureH-antureno. MmmyHnodpepmenTtHeii ananu3. Moauduxamuun UDA(ELISA, EIA,
EMIT). Meronst UDA. Teeprodazusiit MDA ("Counsud" meton, HENPsIMOH, KOHKYPEHTHBIH,
MHTUOMpyomuil, npsiMoi Merojsl); roMoreHHblii MDA, Cucrema BHEIIHErO U BHYTPEHHETO
KOHTpOJISl KadecTBa B HMMMYHO(EpPMEHTHOM aHanmu3e. VIMMYHOQIIIOOPECICHTHBI aHaJN3.
Kontpons kadectBa aHanusza. Cpeabl A 3aKIIOUEHUS M XpaHEHHs MpenaparoB. [IpuHimmn
Metoma. Tumel peakuwit (mpsiMasi, HempsiMasi, KOHKypeHTHas). CTaauu HCCIIeIOBaHUS B
3aBHCUMOCTH OT TUIIA PEaKIUH.

Mopyns 4. Llutonornyeckue METOAbI UCCIAEAOBAHUM.

[{uTosornyeckne HCCieNOBaHUS HA PA3JIMYHBIX YPOBHSIX OpraHU3alliyd >KUBOW MAaTEpHUH.
OcHoBHble TpuHUMIBL. Ponb B auarHoctuke mnaronorui. CBeroBas mukpockomnus. das3oso-
KOHTpacTHass  MuKpockomus. [lonmspusamumonnass  mukpockonus.  WHrepdepeHmonHas
MUKpOCKOMHS. MHUKpOCKONUS B TEMHOM TMoje. YiabTpaduoneroBas MHKPOCKOIUS.
®dnyopecuienTHass MuUKpockonusi. [Ipunnumnsl MeTo10B. OCOOCHHOCTH CTPOEHUS MUKPOCKOIIOB.
OcoGenHocTy TPOOOMOATOTOBKH. UyBCTBUTENBHOCTD U CIICIIU(DUIHOCTD.

Mopnyne 5. MoneKyJISIpHO-TEHETUECKUE METOIbI UCCIIEJOBAHUN.

MonekyJIIpHO-TEHETUUECKCUE HCCIIEIOBAHNUS Ha DPAa3jUYHBIX YPOBHSIX OPraHHU3alUy KUBOU
matepun. diyopecuenTtHas in situ rubpuanzanus (FISH); xpomorenHnas in situ ruGpuau3amus
(CISH). Knaccuueckuii IUTOreHeTHYECKUM aHanu3 (KapuoTHUIHpoBaHue). Metos nmoinumepazHoit
nenHoi peakuuu (IIL[P); Cay3epu-610TTHHT. AHanu3 nepBuYHON mocnemoBatenbHocTH JTHK
(cexBenmpoBanue); wmukpounnupoBanue. Bwimenenuss JJHK w PHK wu3 Ouonormyeckoro
marepuana. [P c snekrpodopernueckoii nereximeirr Real-time ITLP. Kanensno-mdposas
[IIIP. IIpumenenne I1LIP.

AHHOTAIIUS PABOYEN MPOT'PAMMBI JIJUCHUIIJIUHBI « JH3UMOJIOT USI»

Coneprxanue TUCIUILIAHBI



Monyns 1. benkoBas npupona GepMeHTOB.

OO01e NpUHLMIIEI CTPYKTYpHOH OpraHu3aluu OenkoB-(epMEHTOB, MEpBUYHAs, BTOPHYHAs,
CYNEpBTOpUYHAsI, TPETUYHAs, YETBEPTUYHASI CTPYKTYpbl. 3HaUEHHE JOMEHHOW OpraHu3aluu
JUI TIPOsIBIIEHUs (pepMEHTATUBHON aKTUBHOCTH. OCOOEHHOCTH (pepMEHTATUBHON aKTUBHOCTH
osnuroMepHsix OenkoB. [lonoxuTenpHas U oTpuLIaTeIbHas KOONIEpaTUBHOCTh. B3aumopeiicTeue
aKTUBHOI'O LIEHTpa Oelika ¢ JIMraHIOM — HEO0OXOAMMOE YCIOBUE HPOSIBICHUS U PEryJsiluu
(depMeHTaTUBHOMN AKTHUBHOCTH. Omnpenenenue AKTUBHOTO LIEHTpA, JIMTaH/0B,
KOMIUIEMEHTAPHOCTH M CINEeUU(GUYHOCTH B3auUMOAEHCTBUs. IIpMHIMIIBI M MeXaHU3MBbI
B3aUMOJICHCTBUS «OEIOK — JIUTaH». Y CJIOBUS U MPUHIMIIBI (POPMUPOBAHUS AKTUBHOTO IIEHTPA
npu  QGopMupoBaHMM  HAaTUBHOM  KoHdopMmamuu  Oenka. MoseKkyslsapHble  OCHOBBI
KOMIUIEMEHTAPHOTO  B3aUMOJCHCTBUSA  MEXKIY  AaKTUBHBIM  LIEHTPOM UM JIMTaHJAOM.
[TpocTpaHcTBEHHAst U XMMHUYECKasi KOMIUIEMEHTAPHOCTh. [ MIOTE3bI MOJHOTO («KIF0U—3aMOK»)
U MHIYLIUPOBAHHOIO («pyKa—TlepyaTka») COOTBETCTBUS AKTUBHOIO IIEHTpa M JIMIaHAa.
OOpaTUMOCTh CBSI3BIBAHHUSA U CPOJICTBO AKTUBHOIO IEHTpA K JUraHay. OU3HKO-XUMHUYECKHE
CBOMCTBa OEJIKOBBIX MOJIEKYJ M B3aMMOCBSI3b MEXAYy KOH()OPMAIMOHHBIMH H3MEHEHUSMHU H
nposiBleHueM (pepMeHTaTUBHOM akTUBHOCTU. CTPYKTYpPHBIHM oaumMopdusm GpepmMeHToB.

Mopynb 2. MexaHu3MblI IeldcTBHS (PEPMEHTOB.

[Ipenmer u ocHOBHblE NOHATHUS HH3uMosioruu. Homenknarypa ¢epmenroB. Kiaccel u
nojkiaccel  ¢epmeHToB. Cucrematuueckue M TpUBHMaJbHble HazBaHMA. CrocoObl
knaccupukanun  pepmentoB. I[loHsTHE O cemeiicTBax W cymepceMeicTBax (pepMeHTOB.
[Tpupona cBsi3u MEXIY CTPYKTYpHbIM U (DYHKIMOHAJIBHBIM IMOJUMOPPHU3MOM (PEPMEHTOB.
Nzodepmentsl n m3odyHKIMOHANBEHBIE (GepMeHThl. OOIe NPUHIMIBI KaTaTUTHIECKOTO
neiictBuss  gepmeHToB. [loHSATHE O KaTaaUTUYECKOM aKTUBHOM leHTpe. CrpoeHue
KaTaJIUTUYECKOT0 aKTUBHOIO LieHTpa. IIpMHLIKI KOMIIJIEMEHTApHOCTU NPU B3aUMOJEHCTBUU
KaTaJIMTUYECKOro LeHTpa ¢ cyOcrparom. [umore3sl mnoiaHoro (K04 — 3aMOK) H
UHAYLUUPOBaHHOTO cooTBeTcTBUs. Craaum QepmeHTatuBHOro Karaiusza. OOpasoBaHMe
depmenT-cyocTpaTHOro Komiiekca. [lonsrue o kopakropax u kopepmenrax. Knaccupukanus
Ko(pepmeHToB. CBOOOAHBIE M MPOYHO CBsA3aHHbIE KodepMeHThl. CrenupuyHoCTh NEeHCTBUS
¢depmentoB. CyOcTpaTHas M peakiuoHHas cnenuduuHocTs. CyOcTpaTHas cHerupUIHOCTb:
abcomoTHast (cTporas) W OTHOCUTENbHas (TpymnmoBasi, mmmpokas). Crepeocnenu@uaHOoCTb.
OO0pa3oBaHue NPEANOYTUTENHLHOIO MEPEXOJAHOTO KOMIUIEKCA M MEXaHHU3MBbl €ro CEJIeKIHH U
ctabunu3anuu. OCHOBHBIE KaTaJIUTUYECKHE MEXaHU3Mbl (pepMeHTOB (0OmMe MOHSTUS U
CpaBHUTENbHBIH aHanu3). KuCIOTHO-OCHOBHON (epMeHTAaTHBHBIN KaTaau3 (MEXaHU3MBI,
BOBJICUEHHbIE KOMIIOHEHThl aKTUBHOTO ILeHTpa). KoBajseHTHBIH (epMEHTATUBHBIM KaTaiu3
(MEXaHU3MbI, BOBJICYCHHbIC KOMIIOHEHThl ~aKTUBHOIO IIEHTpa). MeTalj03aBUCUMBIN
(depMEeHTAaTUBHBIN KaTanu3 (MEXaHM3MBbl, BOBJICUEHHbIE KOMIIOHEHTHl AKTHUBHOI'O LIEHTpA,
METaUIOQEepMEHTl W MeTallJIo-aKTUBUpyeMble (depMeHThl). {DepMeHTaTHUBHBINA KaTaius,
OCHOBaHHBIM Ha MNpUHIUNAX COMMKEHMsT W OpHeHTauuu. I[IpuMeHMMOCTh NPHUHILIMIIOB
XUMHUYECKON TePMOAMHAMHUKH K (DEPMEHTATUBHOMY KaTaJHu3y: SHTPOIUS, SHTAIBIINSA, SHEPTHS
['uG6ca, »Heprus akTuBanuH. YpaBHeHHE AppeHuyca U ypaBHeHue ['mb0ca — ['enpmrosbia.
CBs3b  00pa3oBaHUs NPOMEKYTOYHOTO KOMILIEKCA C HM3MEHEHHWEM OJHEpruHM aKTHUBAIUU
depmeHTaTuBHOMN peakuuu. PaBHOBecue hepMEHTATUBHON peakiuu U €€ OTIEeNbHBIX CTaIuM.
KoHcranTa paBHOBecusi. OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKON KMHETUKH B TIPUJIOKEHUU K
depmeHTaTUBHBIM peakiusaM. [lopsnok peakunu. Koncranta ckopocTu peakuuu: GU3NYECKUi
CMBICJI, 3KCIIEPUMEHTAJIbHOE OINpesAeseHne, MeTobl pacueta. KuHeruka (epMeHTaTHBHBIX
peakmuii: o0mue mpuHIUIBI, TepMuHoNIoTHsI. Kunetnka Muxasnuca — MenteH. Ouznueckuit
CMBICI M METOJbl 3KCIEPUMEHTAJIBHOIO OINpEAeNeHUs] KOHCTaHThl Muxasnuca. [lonstue o
Kaxyuieics koHctante Muxasnuca. Kunernka MHOrocyOcTpaTHbIX (hepMEHTATUBHBIX peaKInit
OpYU HE3aBUCHUMOM M TOCII€AO0BAaTEbHOM MPHUCOEIUHEHUN CYOCTpaTOB W TPH PEAaKIHUH 10
IUHT-TIOH»-MEXaHU3MY.



Monyns 3. Perynsius ckopocTu (epMEHTaTUBHBIX PEAKIIUMA.

®akTOphkl, BIUSIONIME HA CKOPOCTh (PePMEHTATUBHBIX peakuuii in VIVo u in Vitro. Perysms
¢usnueckumu paxtopamu (Temmneparypa, pH cpensr). Perynsamus koHueHTpauusMu cyocrpara,
npoaykta wiM  ¢depMeHTa. Perymsnus JOCTYNHOCTBIO Kodakropa MM KodepMeHTa.
Heannocrepuueckue wuHruoutopsl ¢epmentoB. Ilpupoma oOpatumoro u HeEoOpaTHUMOTO
uHrubuposanus. HeoOparumble MHIMOUTOPHI: NPUHIMIIBIL, MEXAHU3MBbI, KiaccHpUKanus
uHruouropo. CyunupanbHoe UHruOMpoBanue. Buapl o0patuMoro HMHrHOMPOBAHMS:
KOHKYPEHTHOE, HEKOHKYPEHTHOE, OECKOHKYpEeHTHoe, cMmemaHHoe. CrocoObl yCTaHOBJIEHHUS
TUNa UWHruOupoBaHus. YwucieHHele ©  TpadUUecKue METOJbl pacyeTa KOHCTAHTHI
UHTUOMpOBaHUA. AJulocTepuyecKas peryisuus: oOIHMe NPUHIMIBL, —aNIOCTePUUYECKUil
aKTUBHBIA HEHTp. AJUIOCTEPHYECKOE€ MHTHOMpPOBAaHHME, aKTUBAIMS M MOJU(HUKAINA
cneunuyHocTd. OCOOEHHOCTH AJUIOCTEPUUECKONW PEryJsIMU Y MOHOMEPHBIX, MOHOMEPHBIX
MYJbTHIOMEHHBIX ¥ OJUTOMEpHBIX (epMeHTOB. M3MeHeHHe aKTUBHOCTH (EPMEHTOB Ha
rpanuie a3 u npu NpucoeIMHeHUH K MeMOpaHaM. Peryisnus acconuanueil u qucconuanueit
(EepPMEHTHBIX KOMILIEKCOB (O€TIOK-0eIKOBbIC B3aUMOACUCTBUS). DPU3NOIOTHYECKUE OCIIKOBBIE
UHTUOUTOpPBl (PEPMEHTOB M HUX POJIb B JKMBOM mpupone. Perymauus myreM KoBaJeHTHOM
MoIUUKAIMKA. Perynsmus myTeM YacTHYHOTO MpOTeojm3a. buojormueckoe 3HauEHHE
MHOECTBEHHBIX MEXaHU3MOB PEryJisiliui (epMEeHTaTUBHON aKTUBHOCTH.

Mopyns 4. TlonudhepMeHTHBIE KOMILIEKCHI.

MHoropyHKIIMOHATbHBIE ()EPMECHTATUBHBIE KOMIUIEKCH KaK MPHUMEP CII0KHOYCTPOCHHBIX
MOJICKYJIIPHBIX MAaIllMH C BO3MOXXHOCTBIO TOYHOH peryJupoBkH. MHOroepMeHTHBIC
neruaporeHasupie  Komruiekchl. AT®-cunrterassl u ATdazpl. Cucrema OMOCHHTE3a H
Jerpaganuu OeIKOB KaK COIJIACOBAaHHBIM aHCaMOJIb MOJU(EPMEHTATUBHBIX MOJICKYJISPHBIX
MammH. KaranuTudeckuid MeEXaHM3M M MOAYJSAIUS  (YHKIUH  TPAHCKPHUIIIHOHHBIX
(EepMEHTHBIX KOMIUIEKCOB Mpo- W 3ykapuoT. Cruraiicocoma — pHOOHYKJICONPOTCHIHBIN
KOMIUIEKC  CO  CHeHNU(PUYECKON  KaTaJuTHYeCKOM  akTUBHOCTHIO.  (CoryiacoBaHHOE
B3aMMOJICHCTBHE CIOXHOYCTPOCHHBIX (DEpMEHTATHBHBIX KOMILJIEKCOB M PHOO3UMOB B XOJI€
TpaHCIAIUU.  MHOTOQYHKIIMOHAIBHBIE  MOJIEKYJISIPHBIE ~ MAIIUHBI,  MOJUPHUIIUPYIOITHE
OeNKOBbIE MOJIEKYJIBI, HA TIPUMEpE MANEPOHOB U MTPOTEACOM.

AHHOTAIUSI PABOYEN NMPOTPAMMBI JUCHUIIJINHBI «BUOSHEPTETHKA»
Coneprxanue TUCIUILIAHBI

Mopyns 1. DHEpreTuyecKue UCTOYHUKU KUZHU

Hcropus pa3BuTusi yueHus o OuosnorudeckoM okucieHuu. OOuiee mpejacraBieHus 06 oOMeHe
SHEPrUM B )KMBOW KJIETKE. DHEPreTHYeCKUii MUHUMYM >KM3HH. VICTOUHMKYN yriiepoja U SHepruu
B OMoOJIOTHYECKUX cucTeMax. MHoroo0pasue (opM HAKOIUICHHS W HCIIOJIB30BAaHHS YHEPIUU B
npoueccax >Ku3HeAesTenbHocTU. M3meHeHune cBoboaHoi sHeprun (AG), peaoKc-moTeHIual
(EO") 1 3aKOHBI TEPMOTUHAMUKHU.

Mopyns 2. ®oTocuHTE3

dorodochopuiipoBaHre: CXOJICTBO C OKHUCIUTEIbHBIM (PochHOpUIUpPOBAaHUEM U OTINYHS
MEX/y HUMH. BaKTeprnopolONCHH U TaJOpOJOICHH KaK F€HEPAaTOpbl MPOTOHABMKYLIEH CHIIBI
I mepeHoca TpoTOHOB W cuHTe3a ATd. @otocuHTEeTHYECKass CUCTEMa: MPUHIUIIBI
OpraHu3ali ¥ B3aMMOJICHCTBHE CBETOBOW M TeMHOBOW (ha3zpl. OCOOEHHOCTH CONPSHKEHUS
Mexay ¢otocuHTe3oM U cuHTe30M AT® y doTtocunTeTHueckux Oaktepuil. OcoOeHHOCTH
conpspkeHust Mexay (otocuHTe3oM U cuHTe30M AT® y 3eneHbIX BOJOpPOCIEH M BBICHIMX
pacTeHuH.



Monynb 3. MUTOXOHAPHH KaK OCHOBHBIE MPOXyLIeHTH atd. JlprxaTenpHas nenb

MuTtoxoHpun, Kak npeodpazoBatenu sHepruu. CpyKTypa MUTOXOHAPUN M YIbTPacTpyKTypa
MUTOXOHApPHATbHOH MeMOpaHbl. OCHOBHBIE ATalmbl TpaHC(HOPMAIMHA YHEPTUU KaTaOOIMYECKUX
npoueccoB. IlepBuunbie akpentopsl Boaopona. OpraHu3anusi AbIXaTeIbHOW LENU B
MUTOXOHJIpUsiX. KommoHeHTsl apixatenbHod unenu: komiuiekc | - HAJIH-merumporenasa,
komiuiekc Il - cykumnataeruaporenasza, komiuiekc III — xkosH3uM Q-IUTOXpPOM C-peayKTasa,
koMmiuiekc IV - nuroxpomokcupaza. Crpoenne u wmexaHusm jaeictBus ATd-cunTaszbl.
JIpIXaTenbHBI KOHTPOJb. TpaHCMEeMOpaHHBIM TEpeHOC BemecTB 3a c4éT sHeprum ApH.
Pazobmenne apixanus U gochopmimpoBanus. TepMoperynsaropHas (yHKLIUs HENH MEepeHoca
3JIEKTPOHOB.

Monyns 4. OxucnutenbHoe hochoprumpoBaHue

MexaHu3M COMNpsDKCHUST OKUCHeHHsT ©u  (QochOopUIUpOBaHUs: MPOTOHHBIA TPAJAMEHT U
JJEKTPOXMMHUUYECKUI TOTEHLUHAJ, COINpPSIKEHUE IEPEHOCa JIIEKTPOHOB 4Yepe3 JIbIXaTeNIbHbIN
komruiekc Il ¢ Tpancmoprom H+ depe3 wmemOpaHy, KOI()PUIMEHT OKHCIUTEIHHOTO
dbochopmmpoBanus. O6mee crpoerre ATD-cuHTETa3 pasIWyHBIX OpraHu3MoB. F1 m Fo —
koMIoHeHTbl AT®-cunreraszpl F-tuna. Cyobenununpsl ATd-cunrteraz F-tuna. DH3umosnorus
AT®-cunrera3 F-tuna. CpaBaurtenbHas sBomonus AT®-cunreras F-tuma.

Monyns 5. CpaBHUTEIbHAS OMOXUMUS SHEPTETHUECKOI0 OOMEHA

DOBONIONMUS JKUBBIX CHUCTEM KaK aHTUAHTPONMHHBINA IMpolecc. DHEPreTUUECKOe CONpSKEHUE
Oouoxumuueckux mnpoueccoB. COOTHOLIEHHE IBMXKYIIMX CHJI M IOTOKOB B CONpAraromei u
conpsbkeHHOM peakuuu. lIpemen ckopoctw  compsbkeHHOW — peakuuu.  MHTepkoHBepcus
MaKpOIPIHUYECKUX COETUHEHU.

AHHOTAIIUSI PABOYEN ITPOT' PAMMBI AACHUIIMHBI «MOJIEKYJISIPHBIE
MEXAHUW3MbI 'TOPMOHAJIBHOU PEI'YJISALIUN»

Coneprxanue TUCIUILTAHBI

Monyns 1. BBenenue. ['unoranamo-runodusapHas cucrema

MonynsHas eaununa 1. Bpepenue. CTpoeHHe THMIIOTaIaMO-TUIO(U3APHON  CHUCTEMBI,
B3aUMOCBS3M LEHTPAJIbHOM, DSHJIOKPMHHOM W HWMMYHHOM cucCTeM. BapuaHThl JeicTBHS
ropmoHoB. Cuctema KpoBocHaOxeHust runodusa. HeilpocekpeTopHble HelipoHa rumnoTanamyca.
['unortanamo-runogu3apusiii TpakT. ['MmoranaMuyeckue pUIU3UH — TOPMOHBI UX CTPOCHUE U
byHKIMU. MexaHnu3Mbl peryJIsiuy 10 MPUHLUIY KOPOTKOH 00paTHON CBSI3U.

MonynpHas eamHuna 2. B3ammopelcTBHE MeXIy HEPBHOM M OSHAOKPHUHHOW CHUCTEMaMH.
OctaderHas cucrema nposeeHHs curraiga. OcHoBHbIE 3()()EKThl TUOEPHUHOB U CTaTUHOB U UX
peanuzanus 4epe3 akTuBauuipO cuHTe3a HAM®D. KOHTpoJb aKTMBHOCTM THIIOTajlamyca
MU(HU30M U N0 MPUHIMITY JJIMHHONH 0OpaTHOM cBsi3u. MoneKysipHble MEXaHU3Mbl Ieperadyn
TOPMOHAJIBHOT'O CUTHAJIA

Monysb 2. AIEHOTPOIIHBIE U HEUPOTPOITHBIE TOPMOHBI

MonynbHas equanna 3. ['onagoTponHeie ropMoHbl. QosuukynoctTuMynupromuii ropmon (OCI)
€ro CTPOEHHue, CeKperuss U €€ KOHTPOJIb. APXUTEKTypa MEMOPAaHHOTO pelenTopa, peaan3anus
rOpMOHaNbHOTO 3¢ (eKTa B ceMEHHUKaX U SUYHUKaX. IHrMOWHBI U aKTUBHUHBL. [ OHa0TpOMHbIE
ropmoHsl. Jlrorennusupyromuii ropmon (JII') ero cuntes u cexpenus. BausiHue Ha OBYJIALHUIO.
B3anmopencreue ¢ apyrumMu ropmoHamu. HelporymopaibHas peryisiuss MEHCTPYaJlbHOTO
nukiaa. XopuoHudeckuit ropmon (XI') — moagepika >KeATOro Tena MpH OEepeMEHHOCTH.
Jlakrorponbiit  ropmon (JITI'), mnpomaktun (IIPJI) — ropmMOoH O€nKoBOl MPHUPOABL.
@dusznonornyeckas (QYHKIMS MpOJaKTUHA M ero perymsuus gomamuHom, TP m BUIL



Tupeorponaeiii  topmon  (TTI), Tuporponun. CunTe3 THpOTpOohamMH, CTUMYISIUS
TPAHCKPHUILMU TE€HA TUPOIMOEPUHOM, AaprMHUH-BA30MPECCHHOM U YTHETCHHE HKCIPECHH
TPUHOATUPOHUHOM, JOIAMUHOM, COMAaTOCTaTUHOM, KOpTH30joM. OOpa3oBaHHe TOPMOH-
PELENTOPHOIO KOMIUIEKCA, y4aCTUE HECKOJIBKUX BTOPUYHBIX MECCEHIKEPOB.

Monynwsnas enunauna 4. Comarorponus (CTI), ropMoH pocta. DKcrpeccus TeHOB B COMATOTPO-
¢dax, OTBECTCTBEHHBIX 3a CHHTE3 MPOTOPMOHA, CIUIAHCHHrOBBIE (Qopmbl. Bugosas
cnenuduanocts. CTpoeHue penentopa kK ToMoHy pocra. CTI-cBsi3piBaromme Oenku. Pocrosas
aktuBHOCTH CTI', ero 6uonornyeckue 3ppexTsl Ha OETKOBBIN, KUPOBOU YIIIEBOIHBIA OOMEHBI.
@DaxkTopel CTUMYJIHPYIONIME W WHTHOUpPYIOIIME CeKpenuio coMatorponuHa. [lynbcupyrommii
croco0 BBIJICJIEHUS] B TeueHUe CyTok. MHcynmuHononoOHbIN ¢akrop pocta (UDP) 1 u 2, ux
CTpOCHHE, THUIIbI IUIa3MaTUYECKUX peuentopoB mis comaromenanHoB (MDP), BzaumopeiictBue
ropmoHa pocta u HW®P. Axpomeranuss U KapiuKOBOCTb. AJIPEHOKOPTUKOTPOIHBIM TOPMOH
(AKTI'),  KOpTHKOTpONHMH, KaKk  Npou3BogHOe  mnpoorumenanokoptuHa  (ITOMK).
CreponyoreHHass  aKTUBHOCTh  (DparMEHTOB KOPTHKOTPOIMHA M €ro HMMMYHOJIOTMYECKHE
cBoiicTBa. Peanmzanus ropmoHanmbHOro 3Qdexrta Ha OpraHbl MUIICHH 4Yepe3 AaKTUBAIUIO
aJICHUNATUMKIA3bl U cTUMYJSIIMIO UAM®-3aBucuMbiX npoTerHkuHa3. CyTOYHBIA pUTM
cekpeunn AKTT'. Perynsmus BeiOpoca ropMoHa 1Mo MPUHIMITY OTPHUIATENILHOM 00paTHOM CBSI3U
1 HEKOTOPBIMU I'YMOPaIbHBIMU (PAKTOPAMHU.

MonynbHas eMHULIA 5. I'opmonbl MIPOMEXKYTOUHOI JOTTU runogusa.
Menauuroctumynupyromuii ropmod (MCI'), nunorponunsl, B-sunopoun. Iponeccunr [TOMIT
TPUIICHHOMOI00HBIMU (hepMEHTaMU U 00pa30BaHKe TOPMOHOB MPOMEKYTOYHON JOJIHM TUodu3a.
o - MCT" — ctpoenue, oOpa3oBanue. BoisiBienue o - MCI' y yenoBeka u mioga. o - MCI' —
cTpoenue, odpazoBanue. B —MCI', mexanusm oOpa3zoBaHUs, CTPYKTypa TOPMOHA, HU30BITOYHAS
nurmenrauus f —MCI', (6one3np Nuenko-Kymunra, 6one3ns Agancona). AHTUIMYPETHUECKUN
ropmon (AJZIl'), BazompeccuH — HeHporumnodus3apHbelii TOPMOH HOHAMENTHIHOTO CTPOCHUS,
CYIpPAONTUYECKOTO M MapaBEHTPUKYJSIPHOTO mpoucxoxaenus. Helpoowmsuuer 1 u 2. Al
SBJIIETCS. OCHOBHBIM BEIIIECTBOM, PETYIUPYIOIIUM OCMOJSPHOCTH U OCMOTHYECKOE aBJICHHE
KUJKOCTEN oprann3Ma. BzanmosencTBre Ba3onpeccruHa ¢ perentopaMu Vi pacrioioKEHHBIM B
KJIETKaxX TJaJIKOM MyCKyJIaTyphl U pealnu3anus ropMOHAIbHOTO AeicTBHs yepe3 ¢pochonunazy C.
OO6pazoBanue MOJIEKYJISIPHOTO KOMIUIEKca V2 ¢ aprHHMH-BA30IPECCOM B KJIIETKAX MOYEYHBIX
KAaHAJBLEB C MOCIEIYIOIEH aKTUBallMEeW aJeHWIATIUKIA3HOM CHCTEMBl U IPOTEMHKUHA3bI A.
Perynsuusi cuHTEe3a M BbAENEHUS pa3IMYHBIMU Meauaropamu. HecaxapHblii auaber Kak
HEJO0CTaTOYHOCTh CHHTe3a M BblaeneHue AJII. OKCUTOLUMH, €ro CTpOEHHE, MECTO CHHTE3a,
KJIeTKU-MuUIIeHd. Hannuue penenTopoB B MBIIIIAX MAaTKHM M MHUOBMMUTEIHATBHBIX KIIETKaX.
Heo0xonuMocTe MpHUCYTCTBUS MOHOB KallbIMs, MarHuss M MPOCTarjlaHAMHOB. MexaHHU3M
JIeMCTBHS ONOCPEOBAHHBIN Uepe3 aleHUIATIHKIA3HYI0 CUCTEMY: JICKIUs

Monyns 3. 'opMOHBI IepupEpUIECKHX JKEIE3

MonyneHass  eamHnna 6. [opMoHBI  mmTOBHIHOW  Kene3bl.  DyHKIMOHAIBHAS |
MopdoJoruuecKas eJMHNIA IUTOBUAHOM Kene3bl. CTpoeHHe anuKaibHOM 1 0a3anbHOM dacTeit
TUpouuTa. Perymnsmus cuaTe3a THpOriao0yauHa U ero crutaiicuHr. CHHTe3 TUPOUAHBIX TOPMOHOB
B (osmmkypax. Ilpomeccsl BKItOYeHHS 1042 B LIUTOBUAHYIO JKeJe3y, TPAHCIOPT HOAUJIOB B
tuporuT. Pabota Na-K-AT®da3er. Opranudukanus iona u ero ObicTpas GUKCAIUS B MOJICKYITY
TUpo3uHa. Ponb THpomepokcuaasel B oOpasoBaHMM MoHoOHoatuposmHa ( MUT) wu
muiontuposuHa ( JAWT). Ilpomecc KOHIACHcAlMM — 3aKIOYUTENbHAs CTaausl CHHTE3a
OMONIOTMYECKN aKTHBHBIX TOPMOHOB IIIUTOBHIHOM >Kele3bl — TpuioaTuponuHa (T3) 1 THpoKcHHa
(T4). Cexpernyisi TOPMOHOB IIMTOBHIHOHN >Keye30i. AKTuBaius ageHuiaT-iAMMD3aBrucuMOro
myTH.CHUHTE3 bepmeHTOB KOHTPOJIUPYIOLIUX IIPOTEONIN3
tupornodynuHa. TupokcuHnces3piBatomue 6enku kpoBu. Koueepcust Ts4 B T3, Tunel  aeiionas.
Tunel penenropoB k T3 u Ta. buosnornueckoe nencTsre rOpMOHOB HTUTOBUAHON YKEIE3bI.



MonynbHas equauna 7. Perymsamust oOMeHa kanbuus. OKOJOIUTOBUIHAS JKejle3a, NapaTrTOpMOH
. €r0 CTPOEHUE, CUHTE3 U PETyJsilus ceKpelunu. XapaKTepUCTUKA UIa3MaTUYECKOTO peLenTopa,
HMEIOILEro BbICOKYIO a(UHHOCTH K ropMoHy. Peanusanus ropmMoHalbHOro JEHCTBHS 4Yepes
aJICHWIATIMKIIA3HYI0 CHCTEMY, MOHU3MPOBAHHBIN KalbLUUH LHMTO30Js, HMHO3UTONTpH]OCHAT,
auanuirnauepost. JleficTBue maparropMOHa Ha  KOCTHYIO TKaHb, PaHHsISI M MO3AHAA (a3bl.
[TapaTtropMoHONIOOOHBIN O€NOK, ydyacTHe B pPEMOJCIMPOBAHMHM KOCTHOH TkaHu. JledcTBHe
[IapaTropMOHA Ha MOYKHU. KaJbMTOHUH — CTPOCHHE, CUHTE3, MEXaHNU3M JCHCTBU. BiusHue Ha
rOMEOCTa3 KajlblUsl B OPraHU3ME JIPYTUX rOpMOHOB. 'opMOHBI HaanoueyHUKOB. CTpoeHHE U
OCHOBHBIE JTallbl CHHTE3a KOPTUKOCTEPOUAOB. Tpu ThIa KJIETOK KOpPbI HaANO4e4yHUKOB. IIyTh
OMoCcHHTEe3a KOPTHU30Ja, €ro cekpeuus u peryninus. CTUMYIIbl CHHTE3 MUHEPATOKOPTUKOHIOB.
Kommiekcpl  KOPTHKOCTEPOMJOB € Q-IVIOOYJIMHOM TpPacKOpTUHOM. BimsiHue kopTusona Ha
YIJIEBOJAHBIN, JHNUAHBIA U OenkoBbli oOMeHbl. [lojaBiieHMe HMMYHHBIX pEaKIUM U
BOCHAJIMTENbHBIX IpoueccoB. MHrubuposanue ¢ochonunazpl Az yepe3 HHAYKLHUIO CHHTE3a
JUNOKOPTUHOB. CHM)KEHUE CHHTE3a MEAMATOPOB BOCHAJEHUS — MPOCTAIVIAHIUHOB U
JICUKOTPUEHOB. YUacTHE MHUHEPATIOKOPTUKOUIOB B peabcopObuun Na* , cekpeuun K,
NH4" KarexonaMuHbl - TOPMOHBI MO3TOBOIO CIIOS HAANOYEYHMKOB, CUHTE3, CEKPELMs,
MEXaHU3M JIEHCTBUS U MX OUOJIOrHYecKre (GYHKIUH.

MonynbHas equanna 8. 'OpMOHBI MOKEITY TOYHON KeNe3bl U KEITYJOYHO-KUIIEYHOTO TPaKTa.
Yetbipe TuIa KJIETOK OCTPOBKOBOM 4aCTU IOJKENYAOYHOU JKEJIE3bl UX F'OPMOHBI: O-KJIETKH -
TJIIOKOTOH, 3 —MHCYJINH, & — coMaTtocTatuH, F — mankpeatnueckuii noiumnentua. MHCcynmmH ero
CTpoeHue, OuocuHTe3 M cekpeuus. buonoruueckue ¢yHkuu wuHcynuHa. CTpoeHue u
JIOKaJM3alHsl TIEPEHOCUYMKOB TIIIOKO3bI, PETYIUPyEeMble MHCYJIUHOM, BIMSHHE Ha METa0OIH3M
TJIFOKO3bI, HAa MPOLIECCHl PEIUIMKALMK, TPAHCKPUIILMK, OMOCHHTE3a OEIKOB, METa00IM3M KHUPOB.
MexaHu3m  JeWCTBUS HWHCYJIWHA. AKTUBalus UMHCYJIMHOM CUTHaJbHOro mytu Ras,
¢bochonHO3UTON-3-KMHA3bI, TIJIUKOTEHCHHTa3bl. [JIIOKaroH — CTpOeHue, MecTa CHHTE3a,
ouonornueckne 3pdexTrr. ['acTpuH, CeKpeTHH, IITIOKOTOHOMENTH]], XOJICIUCTOKUHIH, MOTHIINH,
MIAHKPEAaTUYECKUH TOJMIIENITH], YHTEPOITIOKOH — TOPMOHBI JKEIIyJI0YHO-KUIIEYHOTO TpPAKTa.
MHuoroo6pa3ue nyteil peanuzauuu ux Ouosiornyeckux 3d@exToB. ['OpMOHBI MONOBBIX XKele3.
Myxckue mnosioBele TOpMOHBL. CuHTe3 aHAporeHoB, cruMmyssinms JIIT B knerkax Jlednura.
[IpeBpalieHe NpPETHEHOJOHA B TECTOCTEPOH MATHIO MHUKPOCOMAIBbHBIMU  (pepMEHTaMH.
JluruaporecTocTepoH, ero odpasoanue npu yuyactunm NADPH-3aBucumoil So-pemykrasbl.
Perynsuus cuHTe3a M cekpeuuu aHaporeHoB. ODddexTsl aHaporeHoB. JKeHCKHE MOJIOBbIE
TOPMOHBI — 3CTPOT€HBl U MporecTuHbl. OOpa3zoBaHHE aHAPOI€HOB U3 IPETHEHOJIOHA IOA
JNENCTBHEM apOMaTa3HOr0 KOMIUIEKCA. Peryisanms cekpernuu s3cTporeHoB. MexanusMm JeNHCTBHS U
ouosiornyeckue >PpQexTsl 3cTporeHoB. OOpa3zoBaHHE NPOrecTepoHa M €ro TOpMOHaIbHas
GbyHKIHS.

AHHOTAIIYSA PABOYEN ITPOT'PAMMBI JIUCHOUTIJIMHBI «OCHOBBI
NMMYHOJIOTI' UN»

COI[Cp)KaHI/Ie JUCIHHITIINHBI

Monayns 1. O6mmas IMMYHOJIOTHS

Brenenune B ummynosoruto. Ilonstue o6 mmmynmtete. IIpenmer u 3amadyd MMMYHOJIOTHH.
Ucropuss wummyHonoruu. Buasl ummyHuTeta. MexaHU3Mbl BpOXIACHHOTO HMMYHHUTETA.
OyHKIIMOHATIbHAS OpraHu3alys WMMYHHOTO OTB€Ta. AHTHUIEHBI, NPUPOJA, CTPOECHHUE,
KIaccuuKalus, CBOWCTBA, Mpe3eHTanus. | yMopanbHBIH HUMMYHHBI OTBET TOJOCTH pTa.
Ceponorndeckne METObl UcciieoBaHusA. KileTOUYHbI IMMYHHUTET MOJIOCTH pTa. [[uTOKMHBI Kak
(hakToOphl peryisiuyd UMMYHHOTO OTBeTa. MIMMyHONOrHYecKass TONEPAaHTHOCTh. | eHeTHYeCKuit
KOHTPOJIb UMMYHHOT'O OTBETA.

Monayns 2. YacTHast HMMYHOJIOTHSI



WNudexuns 1 ummyHurteT. MIMMyHoJIOrHuecKkre aclekThl OMyXoseBoro npouecca. UMmmyHonorus
penpoayKiuu. AyTOMMMYHHBIE peakiiu u 3aboneBanus. Bo3pacTHbIe 0COOCHHOCTH MMMYHHOM
CUCTEMBI.

Monayns 3. KnuHuueckas UMMYHOJIOTHS

[Ipeamer u 3agauM KIMHUYECKOW HUMMYHOJOTUU. [IpUHIMIBI U METOABI OLEHKH WMMYHHOI'O
craryca. OcHOBHbIE  BHJBl  HMMYHOMNAaToJOTMH. VIMMyHOKOppUrHpyOIIas  Tepamus
(MMMYHOCTUMYJTUPYIOIIHE CpencTBa, MOHOKJIOHQJIbHBIE aHTUTeNa, UTOKUHBI,
aHTHIIMTOKWHOBAS Tepamnus, aJuiepren-crenuduyeckas MMMYHOTepanus).

Monaynsb 4. DKkciepuMeHTaIbHAS UMMYHOJIOTHS
MopenupoBanue MMMYHHBIX MpoiieccoB. [lomydueHne MMMYHHBIX TpenapaToB. Hampasienus
UMMYHOOUOTEXHOJIOTUH.

AHHOTAIIUSA PABOUYEN ITPOI'PAMMBI JUCIHUIIINHBI «METO/IbI
BUOXUMHMNYECKHWX UCCJIETOBAHUMN»

Coneprxanue TUCIUILIAHBI

Mopyns 1. [IpenapaTuBHas OMOXUMHUSI.

OOmiee mMOHATHE O METOAAaX OHMOXMMHUYECKMX HCCIEAOBaHUN, O0JIACTh HMX TNPUMEHEHHS.
Knaccudpukanus. Pa3neneHue Ha TpernapaTuBHbIE W aHaTUTHYECKHE MeToabl. OCHOBHEIC
MIPUHIIMITBI TIperapaTUBHON OnoxuMuu. BoieneHne OMOXMMHUYECKH aKTUBHBIX COCIMHEHUHN U3
OMOJIOTUYECKOTO MaTepuasia U UX o4yrcTKa. OCOOEHHOCTH Pa3IMYHBIX TPYNI OPraHW3MOB B
KauecTBE MCXOJHOTO MaTepuaga OHOXMMHUYECKUX uccieqoBaHuii. CBEXECTb HCXOTHOTO
MaTepuaiga U ero xpaHeHue. PaspyiieHue KiIeToK, roMoreHusauuss U sKcTpakius. CrocoObl
paspyieHus kietok. CMecu A TOMOT@HU3AlUU U SKCTpareHThl. ONTUMU3AIMS U OCBETICHUE
9KCTpakToB. OCOOCHHOCTH TOMOTEHHM3AIlMd W DJKCTParupOBaHHs PACTUTEIBHBIX TKaHEH U
MHUKPOOPIraHu3MOB. MeTo/bl OUUCTKU OETIKOB, aCCOLMHPOBAHHBIX C YacTUI[AMU. JleTepreHThl U
ux TnpuMeHeHue. Meronsl ¢pakunorupoBanus. llentpudyruposanue. IlpuHmmm wmerona.
OtHocuTenbHOE LEHTPOOEKHOE yckopeHue (g, rcf) u ero cBs3bp ¢ 4acToTOW BpalieHHsl poTOpa
(rpm). ®axTOpkI, OMpPECTSIONUEe CKOPOCTh CEAMMEHTAIIMA YacTUI[ B IIEHTPOOCKHOM IIOJIC.
AHanuTHueckoe U TpenapaTuBHOe HeHTpudyrupoBanue. Krnaccuduxamus meHTpudyr.
OcCHOBHBIE METO/ABI ICHTPHU(PYTHPOBAHUS, HMX XapaKTEPUCTUKa W O0IacTh MPUMEHEHHSI.
HuddepennnanbHoe HEHTPUPYTUPOBAHUE U (PPAKIIMOHUPOBAHUSA CYOKJIETOYHBIX CTPYKTYP.
[IpemapaTuBHBIE METOJBI, OCHOBAaHHBIE Ha OapbepPHBIX M MEMOpPAaHHBIX TEXHOJOTHSIX.
Xpomarorpadusi. Ilpunnun wmetona. Kosdduument pacnpenenenus. PacmpenenurensHas,
azcopOLMOHHAs,  Trelb-IPOHUKAIOIIAs,  HWOHOOOMEHHasd, adduHHAag  Xpomartorpadus.
XKunkoctHas, razoBas M Ta30-kKHAKOCTHas xpomatorpadus. KomoHouHas u maHapHas
xpomarorpadus. Xpomarorpapus B odbeme (OaTu-TexHosorus). Dnekrpodopes. ITpunuumn
MeTozia. DiekTpodope3 ¢ MOABMKHON TpaHHIleH. DiekTpodope3 B MOANEPKUBAIOIIEH Cpefe.
@DaKTOpbI, ONPENeNSIONUe PA3INIHs B CKOPOCTSAX IBMIKEHUS 3apsHKCHHBIX YACTHI (MOJIEKYI)
pazznensieMoil cMecu BAoib HocuTens. CoBpeMEHHbIE BH[bI MOJIEP)KUBAIOIIEH Cpenbl JUis
anexTpodopesa. DnekTpodope3 B arapo3HOM M TMOJHMAKPWIAMHIHOM Temsax. HartuBHbiA u
JeHaTypUpylomui  snekTpodope3. Juck-anexkrpodopes U TpaaueHTHBIH 3iekTpodopes.
Nzosnexkrpodokycupoanue. Mmmynoanektpodopes. [IByxmepuslii 37eKkTpodope3. CrocoOb
BU3yaJIn3aluy anekrpodoperpamm. [IpenapaTUBHBIN 1 aHATUTHYECKUH 3TEKTpodopes.

Monynb 2. AHanuTu4eckass OuoXumusl.

Ananutruyeckas OMOXHUMHUS, OCHOBHbBIE MMOHATHS, IPEIMET, 3a7a4ui. AHATUTHUECKHE TPOLEAYPbI
B OMOXMMHMUECKUX HccnenoBanusax. Kiaccudukanus pe3oHaHCHBIX U AU(PPAKIIMOHHBIX METO/I0B
uccienoBanus. PEHTTeHOBCKOE M CHHXPOTPOHHOE U3TydyeHHe. PEeHTreHOCTpYyKTYypHBIN aHaIu3.



OnektpoHorpadus, HeUTpoHOTpadus. IICKTPOHHBIA IMapaMarHUTHBIN pe3oHaHc u OIIP-
CHEKTpOCKOIUsA. SInepHbli MarHUTHBIM pe3oHaHc U SMP-cnexrpockonus. M3mydenue u
MOTJIOLIEHUE  JJEKTPOMAarHUTHBIX BOJIH  aTOMHBIMH  siapamu. Dddexkr Meccbayapa.
MeccbayspoBckue crieKTpbl. Macc-CieTpoOMeTpusi, OCHOBHBIE IPUHIUIBI U METOI0JIOTMUECKUE
MOAXONbl. JTambl  Macc-CIeKTpoMeTpuyeckoro ananusza. IIpoGomoaroroBka. Mertoabl
MOHHU3aLMU B COBPEMEHHON Macc-CIIEKTPOMETPUH, IPUMEHSIEMbIE /ISl aHAIU3a OMOJIOIMYECKHX
oOpa3noB. Macc-aHanu3aTopbel. Macc-CrieKTpbl, TpUMepbl pacluGpOBKHM U HCHOJIb30BAHUS.
Xpomaro-macc-cnektpoMerpusi. TanaemHass Macc-cnekTpomeTpus. Vcmonb3oBaHue wmacc-
CHEKTPOMETPUHU C JIBYXMEPHBIM AJIEKTPOGOpPE30OM U  KANMWULSIPHBIM  AJIEKTPOGOPE30OM.
AOGCOpOIIMOHHAs CIIEKTPOCKOMNHUSA. 3aKOHBI B3aUMOJCHCTBUS 3JIEKTPOMATHUTHOTO W3IYyYCHHS C
BellecTBOM. Bo30yXk/leHHOE CcOCTOSSHUE aTOMOB M MoJeKysl. CHeKTp MOIVIOMIeHUs. 3aKOH
Jlambepra—byrepa—bapa. Anmapatypa i CIEKTPOCKONUH. POTOMETPBI 1 CIEKTPO(YOTOMETPHI.
ATomMHass W  MoJekylspHas crnekTpockonwus. JlromuHecuenuus. @DmoopecueHUUs U
dochopecrernmst. CieKTpbl BO30YKISHUS U CIIEKTPHI W3yueHus (mroMuHecteHnun). CTokcoBa
U aHTUCTOKCOBa JIIOMUHEcCHeHIMs. 3akoH BaswioBa. JlloMHHECHEHTHAsi CIEKTPOCKOIIHS.
dmoopumerpus u Guroopomerpus. [Iporounas murodaroopumerpus. [lnamenHas Goromerpus.
PentrenodmtoopecuenTuslii ananu3. SIBieHue cBeropaccesHusi. PaneeBckoe um PamanoBckoe
(koMOMHaIMOHHOE) paccestHue. TypOuammerpus u HedioMeTpus. AHAIM3 MaJOYTJIOBOTO
cBeTopaccestHus. AJcopOLMOHHAsE U paMaHOBCKas WHGpakpacHas crnekTpockomnus. ObmacTu
IIPUMEHEHUS] CHEKTPOCKONMH B OMOJIOTMUECKUX HCCleNoBaHMsX. Vcronb3oBaHue pa3InyHBIX
METOJIOB MHUKPO- W HAHOBH3yallW3allid B OHOJOTMYECKUX HccienoBaHusaX. Onruyeckas
MUKpPOCKOIHS: CBETJIONOJbHAS,, TEMHONOJbHAs, (Pa30BO-KOHTpACTHAsA, NOJSPU3ALUOHHAS,
JOMHUHECHeHTHas.  Llutoxumuyeckne M THCTOXMMUYECKHE  OKpPAaCKM.  DJIEKTPOHHAas
MUKpPOCKOIHUS: CKaHUpYIOLIasi, IpocBeuuBarolas, pactpoBas. CkaHupyromias 30HIOBas U
aTOMHO-CUJIOBasi MUKpOCKOTUs. Busyanuzanus HaHOOObEKTOB.

AHHOTAIMS PABOYEH ITPOTPAMMBI JUCLUATIJIMHBI « MEJULMHCKAS
BUOXAMUS»

Coneprxanue TUCIUILTAHBI

Monynp 1. Meaunusckas 3H3UMOJI0Tus. MeTaboau3M KCEHOOMOTHKOB.

Mopyns 2. buoxumust nuTaHusl.

Monyne 3. BoJIHO-37€KTpONMUTHBIN OanaHC, KHUCIOTHO-OCHOBHOE paBHOBECHE B OpraHU3Me
yesoBeKa. 'opMoHanbHas peryisinus oOMeHa BEIecTB

Monynb 1. Meaunuackas S3H3UMOJ0TUs. MeTaboau3M KCeHOOMOTHKOB.

OcHOBHBIE HaITpaBJICHUA MGI[HHHHCKOﬁ OH3UMOJIOTHUH: DH3UMOANArHOCTHUKA,
SH3MMOIATOJIOT U, SH3UMOTEpAIHSI.

buotpanchopmaiivs B opraHuzMe uenoBeka, e€ Ouosiormueckoe 3HaueHue. JlBe (asbl
ouorpancopmanu. MuKpocomanbHas CHCTeMa OKHUCICHHUS, poJib LUTOoxXpoMma Pasp (cxema
mporiecca, MecTo IPOTEeKaHus).

@da3a KOHBIOTAIMM B CHCTEME OOE3BpEKHBAHUS TOKCHYECKHX BEIIECTB. Peakiuu
KOHBHOT'allUU KaK CUHTCTHYCCKast (1)333 0663Bpe)KI/IBaHI/I$I TOKCHUYCCKHUX BCUICCTB B IICUYCHU. BI/IJII)I
KOHBIOTAlINH.

CBHSBIBaHI/Ie, TPAHCIIOPT U BBIBEACHUC KCEHOOMOTUKOB M TOKCHYECKHX META0OIUTOB.
Ponp anpbymMuHa, MeTamnoTHOHEenHa U P-rimkornporenHa.

Monyinb 2. bBuoxumus nuTaHusl.

OOMmeH BeliecTB U dHepruu y yenoBeka. CyTouHasi MOTPEOHOCTh B MUILEBLIX BELIECTBAX.
He3amenumsble (akToppl NUTAaHUS YelOBeKa. BuramuHbl, Kiaccu@uKanus, HOMEHKIArypa,
OMOpOJIb.



3HaueHUe yTIeBONOB B NHWTAaHUU 4esloBeKa. [lepeBapuBaHMEe M BCACBIBAHUE YIJIEBOJOB.
TpaHcnopT TIIOKO3bI B KJIETKH. Perynsnus ypoBHS TJIIOKO3blI B KPOBU. Perymsiuusi cuHTe3a u
pacnazia riMKOreHa.

['MTMKOTEHO3bI U arTTMKOTeHO3bl. Perynsanus raukoiamn3a u rimokoHeorenesa. CaxapHelii Auader,
OMOXMMHUYECKHE OCHOBBI NaToreHes3a. Merabonus3m (GpyKTo3bl y YelloBeKa U €ro HapyllIeHus.
MeTaboa13M rajiakTo3sl y 4eJI0BEKa U €10 HapyIIECHUs.

IlepeBapuBaHne U  BCachblBaHHWE JIMIIHJIOB y 4YesoBeKa. JKeauHble  KUCIOTHI.
broxumuueckue OCHOBBI 3THONATOr€HE3a )KeTUEKaMEeHHOM 00JIe3HU.

XonectepuH u ero Ouosnorudeckas poib. CHHTE3 XOJIECTepHHA M €ro peryJisiius.
Tpancnopr xosnecTeprHa IUMONPOTENHAMHU KPOBU. J{MCIUNIONPOTENHEMUHN. ATEPOCKIIEPO3.

Ponb GenkoB B nmuTtanuu uyesoseka. [lomHoneHHOCTh OenKkoB. Bosle3HN HEOCTATOUHOCTH
0€JIKOBOIO MUTAHUS.

[TepeBapuBanue OenkoB y uenoBeka. Ilporeassr XKKT, cnemmduunocts. Hapymenus
nepeBapuBaHus OEJIKOB U BCAChIBAHMS aMMHOKHUCIIOT. YPEOTEINYECKUIM TUIT a30TUCTOr0 OOMEHa
y uenoBeka. UHAMBHya bHBIE TyTH META00IM3Ma OT/ICIbHBIX aMUHOKHCIIOT.

Cunte3 u pacnax rema. O6men »xenesa. [Ipsmolt u HempsmMol OWIMPYOMH KpOBH.
Hapymenust merabonu3ma reMma u xenesa. JKentyxu.

OOMeH HYKJIEOTHJIOB y 4eJoBeKa. MoueBas KUCIIOTa Kak KOHEUHBIH MPOAYKT pacmaja
IIyPUHOBBIX HYKJICOTHIOB Yy 4Ye€JI0BeKa. MeTObl ONpEenesIeHUs] MOYEBOU KHUCIOTHI B CBIBOPOTKE
KpPOBH 1 MOYE YEJIOBEKA.

Hapymenuss oOmena wykieotunoB. [wumepypukemus u mojarpa. AJUIOIMYPHHOI
KOHKYPEHTHBI HHIHOUTOpP KCAHTUHOKCHJIA3bl.

Monayne 3. BogHO-31eKTpoNuTHBIN OanaHC, KMCIOTHO-OCHOBHOE PAaBHOBECHE B OpraHHU3Me
4esoBeKa. [ 'opMoHanbHas peryisinus oOMeHa BEIIeCTB

Pacnipenenenne u poap BoAsl B opraHuszMe. Boanele mpoctpaHcTBa. Pacder BOmHOrO
Oananca. Pacnipenenenne HaTpus U Kalnus B KJIETKE M BHEKJICTOYHOM MPOCTpaHCTBE. Perymsnus
BOJIHO-2JIEKTPOJIMTHOTO OOMEHA.

Metoapl OIIEHKH BOJHO-3JIEKTPONMTHOrO OanaHca. Hapymenuss BogHoro OanaHca u
OanaHca HaTpus. Bupl, MpUUUHBI, KIMHUYECKUE MTPOSBICHHUS.

Hapymenus Oananca kaius, OpUYUHBL, KIMHUYECKHE MposBieHus.Perynsmuus BoaHO-
3JIEKTPOJIUTHOTO 0OMeHa. AJIbJOCTEPOH. AHTMOTEH3UH-PEHUHOBAs CUCTEMA.

Kucnotno- ocnoBHoe coctosnue (KOC), nousarue. bydepHbie cucTeMbl KpOBU U TKaHEH,
MexaHu3M ux jaenctBus. dusnonorunueckue cuctemsl perymaunn KOC (moueunas, jnero4sas,
KeJyJ0YHO-KUIIeyHas, KocTHas). OOmre NpUHIMIIBI OLEHKU KHUCIOTHO- OCHOBHOTO COCTOSIHUS
OpraHmsma.

[Toxazarenu kucioTHO-ocHOBHOTO coctosinus (KOC) opranusma, X JHarHOCTUYECKOE
3HayeHue. Hapymenus KOC. ®@opmbl HapymieHuil (auuo3bl, ajnkanosbl). Bunel HapymeHui
(pecniuparopHble, MeTabonuyeckue) W MX NOpuduHbL. OOIME NPUHLIUIB HHTEPIpETaLnun
nokazarenei KOC.

Posb vHCyNMHA M KOHTPUCYJISIPHBIX TOPMOHOB B oOecriedyeHnH romeocrasa. M3menenus
TOPMOHAJIBHOTO cTaTyca M MeTaboju3Ma Ipu caxapHoM auabere. ['opMoHanmbHast perynsuus
OCTEOreHe3a, PEMOACINPOBAHNS U MUHEPAIN3ALUU KOCTHON TKaHHU.

["'opMOHBI IMTOBUIHON U MapaIlIUTOBUAHBIX XKene3. M3Menenus metabonrs3ma npu rumno-
u runeptupeose. Posib TOPMOHOB B peryisiuiuu oOMeHa Kaiblus U ¢ocdaroB (mapaTropMoH,
KaJIbIIUTOHUH U KaJbIIUTPUOII).

AHHOTAIIUS PABOYEN ITPOT'PAMMBI JIJUCHUTIJIMHBI «ITOJTATOJIOT UST»

Coneprxanue TUCIUILIAHBI



Monyns L. [Tonutudeckas chepa xu3au obmecta. [lomuTrnyeckne UHCTUTYTHI U
YYaCTHUKHU MOJTUTHYECKOTO poLecca

CymHOCTh W TPU3HAKK TIOJIMTUKKM KaK OOIIECTBEHHOro siBJeHUsA. DakTophl,
00yCIIOBJIMBAIOIINE BO3HUKHOBCHHE TIOJUTHKUA W €€ CcyllecTBOBaHWE. [lOHSATHE MOIUTHKHU.
CrpykTypa 1 (yHKIMH TOJUTHKH KaK OOIIECTBEHHOTO SIBJICHUs. BiacTh, moymTryeckas BIacTh.
COOTHONICHHE ITOJIUTHKH U BIIACTHBIX OTHOILICHUH.

Ponbp ¥ MecTO MOJUTUKHM B KM3HU COBPEMEHHBIX 001mecTB. [lonuTrdeckas KU3Hb U €€
OCHOBHBIC XapaKTePUCTHKU. Tpaauius W MpeeMCTBEeHHOCTh. llonmutmueckas cdepa u
nonuTH3anusa obmectBa. ColnuanbHble BUILI TMOJUTHKH M €€ YPOBHU. ODKOHOMHYECKAs
nonutuka. CouuanbHas nonutuka. COOTHOILIEHHWE MOJUTUKK U mpaBa. [IpaBoBas mosuTuHKa.
[Tonutka B ayxoBHOW cdepe. BHYTpeHHsII W BHEIIHSS TOJNMTHKA, HMX B3aWMOCBS3b H
B3anMMO/ICHCTBHEC.

CraHoBiieHHE MOJUTHYECKOM MbIcau. [lonuTuueckas Mbicab JlpeBHero Bocrtoka.
Kondyuuit. Hpesusist I'peuns u Pum. Ilnaton, Apucrorens, Huuepon. Ilomurnueckue uneu
CpenneBekoBbs. ABryctuH, ®. AxkBunckuii, M. Jlrorep. [lonuTtuueckue BO33peHUs B MEPUOJ
Bospoxnenus u HoBoro Bpemenu. T. '066c¢, k. Jlokk, XKX-XK. Pycco, U. Kanr, I'. T'erens, L11.
Mounteckbe, H. MakuaBennu. [lonutuueckue ydeHus mnepuoja Oyp>Kya3HBIX PEBOJIOLIMIA.
CraHoBlIeHHE PBIHOYHBIX HIKOHOMHUYECKHMX OTHOIICHUH M TOJUTHUYECKAs PEBOIOIMOHHAS
MbICTb. Mien mpaBoBOro rocyaapcTBa U rpaxaanckoro obmecta. A. TokBuib, I'. Cniencep, M.
Bebep, I'. Jlaccyan. KnaccoBass teopuss monutuku. K. Mapkc, @. Durensc. CoBpeMeHHas
3apyOexHas mnonutuyeckas Hayka. Crenuduka ¥ 0COOEHHOCTH €BPOIEHCKON U aHTJIo-
aMepuKaHCKOW monuTudeckux 1mkoiu. P. Apon, I'. Anmonna, . benn, ' nbpeiit, M. oBepxe, I
Mapkyse, P. Muic, P. Muxensc, I'. Mocka, T. I1apconc, B. I1apero.

PasBuTne mommrtudueckoi Meicau B Poccmm. OcHoBaTenu 0OIIECTBEHHOIIOJIHTHYSCKON
Meicnu Ha Pycu. Wnapuon, ®unodeit, 0. Kpmwxanuny, B. Tarumes, T. Ilocomkos.
PeBomonimonnsie nemokpatel. A. I'epuen, B. benunckuit, H. bepases, B. Bepuanckuii, B.
Kmrouerckuii, B. Jlemmn, I'. IlnexanoB, B. ComnoBbeB, M. Cnepanckuii. JluGepanbHas
tenaeHuus. M. Kosanesckuii, C. Mypomues, b. Uuuepun. Anapxuctel. M. bakynusn, II.
Kponorkus.

[TonuTueckass Hayka COBETCKOro rmnepuoja. KMpaeosormyeckue W MNOJIUTHYECKHE
KOHIIETIIIMM COBETCKOro rocynapcta. CoBpeMeHHass OTE€YECTBEHHAs MOJUTHUYECKAsl HaykKa, ee
CTaHOBJICHHE, OCHOBHBIE HAIPABJICHUS], TCH/ICHIINH.

Brnacte u BnactHele oTHoOmIeHHs. CylIHOCTb, COJAEpKAaHHME W HMCTOYHUKHU BJIACTH.
Heo6xomumocts Bractu. @opmbl BiacTu. OOBEKTUBHBIE OCHOBHI BJIACTH U €€ CYOBEKTHBHOE
conepkanue. [lomuTnueckas BnacTh u ee ocymiectBieHue. CyObeKThl MOJUTHUYECKON BIIACTH.
B3aumopeiictBue o0miecTBa M BIACTHBIX CTPYKTYp. JIETHTUMHOCTHP W 3aKOHHOCTH BJIACTH.
MexaHu3M OCYIIECTBICHHMs BJIacTH B oOmiectBe. PasneneHne © eAMHCTBO BJACTEH.
3akoHO/MaTeNbHASI, UCTIOJTHUTENbHAS U Cy/eOHas BiIacTh. OCOOCHHOCTH CO3/IaHHS MHCTHUTYTOB
3aKOHOJIATE€JIbHOM W HWCIIONHUTENbHOM Biacted B Poccuu. Tpaauumu BiIacTM M BIACTHBIX
otHomeHuid B Poccun. Cneumduka u ocobeHHocTH cyaeOHOM Biactu B Poccuiickoit
denepanuu.

CymHoCTh, CTPYKTYpa, (PYHKIIUU MOJUTHYECKON CHUCTEMBI. THIIONOTHS MOTUTHYCCKUX
CUCTEM. YCTOWYMBBIE W H3MCHYUBBICE KOMIIOHCHTHI IIOJUTUYECKOM CHCTEMBI OOIIECTBA.
[TonuTrdeckue cucTeMbl B COBpeMeHHOM Mupe. [lapiaMenTckue, mpe3uIeHTCKUE TIOTUTHYECKUE
CHCTEMBI.

[Momutuueckue cucrtemsl B Poccun. Ilomutmueckas cucrema B Poccum no 1917 roxa,
MOJIMTHYECKAas CHCTeMa COBETCKOr0 THUMA W COBPEMEHHash MOJUTUYECKas CHUCTEMA.
[TonuTHueckas opranuzanus U noauTuyeckas cucrema Poccuiickoit @enepanuu, €€ Npu3HaKH,
COZIEpIKAHUE.

OCHOBHOE COZIEp)KaHME€ W  CYIIHOCTh  TOJMTHYECKHUX  PEKUMOB. THIONOTHS
MOJIMTUYECKUX PEXKUMOB. ToTanuTapHble, aBTOPUTApHBIC, JHOEpalbHBIC, JIEMOKpPATHUECKUE
pexumbl.  Oxinokpatusi. BoenHo-monutuueckuit pexuMm. IloauThueckoe ©  MpaBoBOE



oopmieHne W peryaupoBaHHE IOJUTHYECKUX PpeXKUMOB. VCTOYHMKM M NpPUYMHBI
BO3HUKHOBEHHUS M Pa3BUTHUS Pa3HbBIX NOJUTHYECKUX peKUMOB. COOTHOIIEHNE MOIUTUYECKOTO U
roCyIapCTBEHHOI'O PEKUMOB. J[MHaMUKa IOJIMTUYECKUX PEKUMOB B POCCUM: CpaBHMUTEIbHBIN
ananu3. CBs3b NOJUTUYECKON CHUCTEMBI OOIIECTBA U MOIUTUYECKOTO PEXKUMA.

OcHOBHBIE OpraHM3allMM M HMHCTUTYTHI rocynapcrBa. MHCTUTYTBI 3aKOHOZATEIBHOM,
UCTIOJHUTENIBHOM W Cy[eOHOW BiacTell Kak OCHOBa rocyjaapcrBa. Tumosoruss u (QOpMEI
COBPEMEHHBIX rocynapcts. B3anMo3aBucUMOCTb (OpMBI TOCYAAPCTBA, BIACTH, MOJUTHUECKUX
pexumoB. lIpaBoBoe rocynapctso u nosurhyeckas BiacTb. DyHKIUM TOCYyAapCcTBa MU €ro
MHCTUTYTOB. ['0Cy1apCTBO B MOJUTHUYECKON CUCTEME, €r0 MECTO poiib U pyHKIMH. ["ocynapcTBo
B IMOJIMTHYECKUX PEKHUMaX: CPaBHHUTENbHBIN aHanu3. M3meHenue (yHKIMI rocynapcrsa mpu
pasHbBIX SKOHOMHYECKHMX cucTemMax B oOmectBe. Crnenuduka QyHKUu rocyaapcrsa B
coBpemenHoi Poccun. @yHkimu cy1e0HOM BIaCTH B HAIIEM TOCYIapCTBeE.

[TonuTHuyeckne NapTUM KaK OCHOBHBIE CYOBEKTbl MOJUTHUYECKHX IPOLECCOB.
Bo3HUKHOBEHNE TMONUTUYECKUX MAPTUH, UX POJb, LENH U (PYHKUUH B MOJUTHKE. THUIOIOTHA
nojautuyeckux maptuil. Ilaptum, rocygapcTBo, BiacTh. ApXauyHbId TUI — HapTHH.
[lapnamenTckue naptuu. ABaHrapissle naptuv. Maccosbsle naptuu. [laptum B Poccuw.
[TonuTHueckue napTuu U 1060upoBaHue B noauTuke. Iloaurnyeckue ABMKEHHS 1 OPraHU3ALIH.
Cytb ® oTanuue OOIIECTBEHHONONUTHYECKAX JBM)KCHUH OT TOJMTUYECKUX TapTHIA.
Knaccudukanus o61ecTBeHHO-OJUTUYECKUX JBUKEHUN. /IMHAMUKa M TeHJIEHIIMU B Pa3BUTHU
ITOJINTUYECKHU JIBHKEHUU. OcoOenHoctu CO3JaHus u (YHKIIMOHHPOBAHUS
00I11eCTBEHHONIOJIMTUYECKUX JIBUKEHUH B cOBpeMeHHOi Poccun.

JInuHOCTH Kak CyOBEeKT W O00BEKT MoiauTUKH. [lonuTryeckas conumanus3anusi JTUYHOCTH.
[TomuTuuyeckue NOTPEOHOCTH, TOJUTHUECKOE TIIOBEIEHUE U MOJUTUYECKAas AaKTUBHOCTD.
MotuBanust oJIUTUYECKON aKTUBHOCTH, €€ YPOBHU U (POPMBL.

[Tonutnueckue mnpaBa U o0a3aHHOCTH. (CB0OOOAA W OTBETCTBEHHOCTb JIMYHOCTH B
nonuTyke. [lonmuTr3anus u AenoauTU3anus 4eJI0BEYECKUX OTHOIEHUM U AESTEIIBHOCTH.

VY4yactue TMYHOCTH B MOJIMTUYECKUX ITpoueccax. CyTh U COAEp/KaHUE TIOJUTHKA YUaCTHS.
Br16ops! u pedepenymsl. [loautnueckue uaeansl U eHHOCTH. MaccoBble akiuu. JINUHOCTH B
NOJUTUKE B TOTAJIUTAPHOM, AaBTOPUTAPHOM, JHUOEpPaNbHOM, JIEMOKPAaTHUYECKOM OOIIECTBE.
Oco0eHHOCTH ydacTue JUYHOCTH B MOJUTUKE B coBpeMeHHOU Poccuu. Poinb cyaa B peanuzanuu
IIpaB JIMYHOCTU HA y4acCTHE B IIOJUTUYECKUX MPOLECCaxX B HAILIEH CTpaHe.

KoHnenmus smutusma: ux cyTh M cojepxkanue. [lomutmyeckas snura, €€ Mecro,
HazHaueHue U poiab. Teopum smut P. Muxensca, B. Ilapero, I Mocka. Cmena snur u
nonutudeckass xu3Hb. Lupkymsuus smut. UHCTUTYT OTcTaBKU. OCHOBHBIE MOJIMTHYECKHE
NIUTHIL. DJINTU3M KaK MOJIUTHYECKAs IPAKTHKA.

[Tomutnueckoe nuaepctBo. Ponp mmuHocTH B nosmtrke. @opMupoBaHUE MOJUTUYECKUAX
JUAEPOB M MX HUHCTUTyuuanusauus. AstoputapusM. Omurapxuu. KynbT JUYHOCTH M €ro
npupoaa. XapusMaTU4yecKue, NaTpuapxajbHble, OIOpOKpaThyeckue Juaepbl. Boxansm.
ITonuTryeckuil BOMOHTAPU3M U aBaHTIOpU3M. [lonuTnyeckas >auTa U MOJIUTUYECKOE JTUAEPCTBO
B CCCP u Poccun.

Monynb Il. I'paxxnanckoe oOmiecTBo, WACOJIOTUS U BHEWIHsAA nonuTuka. [lonurnueckas
KyJbTypa U MOJIUTUYECKHE TEXHOJIOTUN

[TonmuTuyeckne MPEANOCHhUIKM, HCTOPUS M ONBIT  TIPaXKAAaHCKOro  OOIIecTBa.
[Tomutnueckue (akToOpsl M YCIOBUS CTAHOBICHHS TPAXJAHCKOTO OOIIECTBA M TIPakTaHCKHX
otHomeHui. [lmaron, II. Monteckse, . Kanr, TokBuib, I'. I'erens, K. Mapkc, H. Unbun.
CrpykTypa rpaxaaHckoro oomectBa. ['paxkgaHckoe o0IIecTBO, MOJIUTHYECKas cHCTEMa U
nonmuTtrka. OTHOIIEHUS MyOJMYHOM BIIACTH, TOCYyJapcTBa W TPaKIaHCKOTO OOIIecTBa.
CraHoBJIeHHE Tpa)<IaHCKOro oOIecTBa B Poccuu: MoiaMTHYECKOE U COLMANbHOE COJEepKAaHUE.
I'paxnanckoe o011eCTBO U MOIUTUYECKAS TPATULMS.

[Tonutnyeckunii koHMAUKT. JleruTumHble GOpPMBI TOIUTUYECKONH OOpHOBL. ONmo3unus.
Maccosble akuuu. CyTh M colepikaHue nonutudeckoro KoHduukra. Henerutumusie Gopmbl



MOJINTUYECKUX JIEUCTBUM: IPAKJAHCKasl BOMHA, PEBOIIOLMS, TEPPOP, AaKIMKM HETIOBUHOBEHUS U
UX TIOCIICJCTBHUS.

CriocoObl  pasperieHuss MOJUTHYECKMX KOHGIUKTOB. IlpenbsiBienue, peanuzanus
MIOJINTUYECKUX HMHTEPECOB. JlenernpoBaHue MOJUTUYECKUX HMHTEPECOB U IIPAMOE y4acTHE B
nojgutuke. CoOTpyJHMUYECTBO, KOHCEHCYC M 0OopbOa B IOJUTHKE. YIpaBlIEHUE DPA3BUTHEM
MIOJINTUYECKUX CUTYaLUN.

[Tonutuueckue uneonorun. Jinbepansuas. KoncepparupHasd. Couuan-aeMoKpaTuyecKas.
Kommynuctuyeckas. [lonsTre BHeNIHeH MOMUTUKY rocynapctBa. OCHOBBI M (DaKTOPBI BHELTHEH
IIOJINTUKU. B3aMMOCBSA3b U COOTHOLIEHUE BHYTPEHHEW M BHEIIHEH NMOIUTUKH. CyBEpEHHOCTD,
HE3aBUCUMOCTb, CaMOCTOSITEJIbHOCTb, IIPEICKA3yeMOCTb U IPOTHOCTUYHOCTH BHEIIHEH
IOJIUTUKU U QakTopbl €€ obecrieueHus. BiausHue ypoBHS pa3BUTHs 0OLIECTBA U MOJUTHYECKOTO
peXuMa Ha BHELIHIOKO IIOJUTUKY FOCyJapCTBa.

WHCcTuTyThl M HampaBieHus BHeIHeH noauTuku. CyObeKThl BHEIIHEH IOJUTHKH.
@®opmbl oCcylIeCTBIIEHUs BHEIIHEH noauTuku. CotpyanuuectBo. biiokoBas nonutuka. MupHoe
cocymectBoBanue. BoitHa. [lpuoputersl BHemHedl nonutvku. BremHss nonutuka Poccuu:
TpaIUINH, TIPEEMCTBEHHOCTh, COBPEMEHHOE CO/IEpKaHNe U 0COOEHHOCTH.

CymHOCTb, UCTOPHS U COJAEP)KaHHWE MEXAYHapOoAHbIX OTHouleHWH. [lonmutnyeckas u
[IpaBoOBasl perjaMeHTalusl MEXIyHApOAHbIX OTHOUIeHUH. CoBpeMEHHbIE MEXAYHapOIHbIE
OTHOWIECHUS. VIHCTUTYTBI MEXIyHApOaHbIX OoTHOWEHUH. Opranuzanus OObeAMHEHHBIX HalMM.
Mexnaynapoansie coro3bl. EBpormelickuii coro3. EBpomeiickuii cyn, TpuOyHan. JloroBopHbie
(hopMmBI.

Poccus B cucreme MexayHapoAHbIx oTHoumieHH. Cucrema MeXIyHapOJIHOU
O0e3onmacHocTH, ee (opMUpOBaHME, MoOJAepKaHue U  oOecrneyeHue. HamuoHnaneHO-
rocyJapcTBEHHble MHTEPECHl Poccuy B HOBOM Ie€ONOIUTUYECKOM cuTyauuu. Poccus B cucreme
CHI'.

[Tonmutuueckue uccnenoanus. Kynpryposnornueckuil noaxon k noautuke. I'. AnMonn,
C. Bep6a, E. Barp. Ilonutuueckas KyibTypa oOmiectBa. ['ocygapcTBO M MOIUTHYECKas
KyabTypa. Mcropuueckuii M couuanbHBIA ONBIT B MHOJUTHYECKOM KyiabType. Co3HaHue u
MOBEJICHUE B MOJUTHYECKOW KynbType. Tumbel mnomuTuueckux KyubTyp. CyOKynbTypa.
[Tonutnyeckas KynbTypa JHMYHOCTH MeTononorus, METOAMKa M almapar IOJIATHYECKUX
UCCIIEIOBaHUM. DKCIEPTHOE MOJIMTHYECKoe 3HaHue. [lonuTrueckas aHaIUTHKAa U IPOrHOCTHUKA.
Pelitunry, cueHapum, SKCnepTHbIE MeTOAblL. lloiMTHYECKMT MEHEI)KMEHT M MApKETHHI.
[TonnTyeckuil MapKETUHI U MPOTHO3UPOBAaHME. AHAJIW3 U MPOTHO3MPOBAHUE MOJUTHYECKHX
nporueccoB. MeTo/ibl MporHo3upoBanus. MTHpopMaimoHHO-aHATUTHYECKHE TEXHOIOTHH.

[Tonutnyeckunii MeHemxkMeHT. M30uparenbHble TEXHONOTHU. BpIOOpHI: monuTuyeckoe
coJiep’KaHue U MPaBOBOE PETYJIMPOBAHUE. DIEKTOPATbHBIE IIPOIECCHI.

Opranmzanus u3bupartenbHol kammaHuu. [lomuTnueckas arutanus. KoHcanTuor.
KpeaTtusHusbie TexHonoruu. Koutposias BeIOOpoB. IMHIK B IOJTUTHKE, €70 pOJib U (POPMHUPOBAHHUE.
Cuctema «Ilabmuk peneitmensy. Ilomutnyeckas pexnama. PopmupoBaHHe OOIIECTBEHHOTO
MHeHHUs1. [IpaBoBast CTOpOHA MOJUTUYECKUX TEXHOIOTUH.

AHHOTALIUSA PABOYEM [TPOI'PAMMBI JUCHUIIIIMHBI «OBPA30OBATEJIBHOE
IIPABO»

COI[Cp)KaHI/Ie JUCIHHITIIMHBI

Monyns 1. OcHOBHBIE TOHATHS U IPUHIUIIBEI 00pa30BaTeIbHOTO NpaBa. OOpazoBaTeIbHbIE
MIPaBOOTHOLIEHUS U MTPAaBOBOE PETYJIUPOBAHNUE IEATEIbHOCTH 00pa30BaTEeNbHBIX YUPEKICHHM.
MonaynbHast enuauna 1. OcHOBHBIE IOHATHUS 00pa3oBaTensHOro npasa OOpa3oBaHUE Kak
OCHOBHOM  comnuanbHblii MHCTUTYT. Ilonstue cucremsl oOpa3oBanusi P®. Cucrema
00pa3oBaTENBLHOIO 3aKOHOJATENbCTBA. 3a/laul 3aKkoHoaaTenbcTBa PO B obnactu 0Opa3zoBaHuUs.
Crpyktypa u ¢yHKIHHA o0Opa3oBaTeqbHOrO TpaBa. [IpuHIUIBI 00pa30BaTEIHLHOTO IpaBa.



IIpenmer u MeTOABI MPABOBOrO pEryiIMpoBaHus oOpas3oBaTenbHOro mnpasa. OCHOBHBIE
HamnpaBjiICHUs pa3BUTHUsA  oOpa3oBaresbHOro mpaBa. [loHSATHE W  BUABI HMCTOYHHKOB
00pa3oBaTenbHOro npasa. MICTOUHUKN MeX1yHapOJHOIO IpaBa 110 BollpocaM 00pa3oBaHusl.

[TonsiTHe, cymHoOCTh IpaBa Ha oOpa3zoBanue. IIpaBo Ha oOpa3oBaHuEe B CHUCTEME MpaB U
cB00OJ yenoBeka. MexyHapoaHble CTaHAapThI IpaBa Ha oOpa3oBaHue. [IpaBo Ha oOpa3oBaHue
KaK KOHCTUTYLIMOHHOE NpaBO. XapaKTEpHbIE 4YepTbl W NPHUHIMIIEI IpaBa Ha 0Opa3OBaHHE.
OrpannyeHue mnpaBa Ha oOpa3oBaHUE: CYIIHOCTb, OCHOBaHUS, crocoObl, (opmel. IlpaBo Ha
oOpa3oBaHHe Kak: a) TpakIaHCKOe (JIMYHOE) MpaBo; 0) COIMaNbHOE MPaBO; B) KYJIBTYPHOE
IIPaBO; I') MOJUTHUYECKOE IIPABO; JI) SKOHOMHUYeckoe mpaso. [IpaBo Ha oOpa3oBaHue B cuUcTEME
HaIMOHAJFHOW 0e30MacHOCTH. BHyTpHrocyaapcTBeHHbIe (HALMOHATIBHBIE) U MEXKIyHApOJIHBIC
MeXaHU3Mbl 00€CIIeUeHHs U 3aIlUThI IIpaBa Ha 00pa3oBaHUE.

MonynbHast eaununa 2. OOpas3oBaTtenbHble paBooTHOIIEHUS. [ToHATHE 1 0COOEHHOCTH
o0pa3oBaTeNbHBIX IPaBOOTHOIIEHUH. Buapl obpa3zoBarenbHbIx MpaBooTHoweHUH. CocraB
oOpa3zoBaTenpHOrO0  mpaBoOTHOUIEHUsA. OOBEKTHI  00pa3oBaTENbHBIX  MPABOOTHOIICHHIA.
Conepxxanue o00pa3oBaTelbHbIX pPaBOOTHOWEHUH. CyObEeKTUBHOE IPaBO YYaCTHUKOB
00pa3oBaTENbHBIX MPABOOTHOIICHUI: 3JIEMEHTHI COJIEPKAHUS, BUIBI, COOTHOILIICHHE C TIPAaBOM Ha
obpaszoBanue. FOpunuueckas 005S3aHHOCTh YYaCTHUKOB 0Opa3oBaTeIbHBIX HMPABOOTHOLIEHUM:
AJIEMEHTHI CO/IEP KAHUSL, BUJIBI.

Monynbnaa enqununa 3. IlpaBoBoii cratyc oOpa3oBartesbHOro yupexaeHus. [lonstue u
IIpaBOBOM  cTaryc oOpa3zoBarenbHOro yupexiaeHus. KommereHnus o0pa3oBareinbHOroO
yupexaenus. Cucrema oOpa3oBaTesbHBIX Y4pexaeHMH. Tumbel ¥ BHUIBI 00pa3oBaTEIbHBIX
YUpEeXKACHUN. YTpaBiieHHe 00pa3oBaTEIbHBIM YUPSKICHHEM: MOHATHE, COACpKaHHe, (HOPMBI,
ypoBHU. [IpaBoBble OCHOBBI YyIpaBiieHHs 0Opa30BaTeNIbHBIM yupexJeHueM. OCHOBHbIE
HaIpaBJICHUS IEATEIFHOCTH 00pa30BaTeIbHOTO yUpexaeHus. Llenn, mpuHIUIBE 1 0COOEHHOCTH
IIPaBOBOTO PETYJIUPOBAHUS JEATEIBHOCTH 00pa30BATENbHBIX YUPEKIAECHUH pa3ivyHbIX TUIIOB U
BU/JIOB.

MonynbHas enununa 4. TocynapcTBeHHas NOJIUTHKa B chepe 0oOpa3oBaHUSL.
lNocynapctBennast monutuka B cdepe odpazoBanus. OOpa3zoBarenabHas MOJUTHKA KaK dJIEMEHT U
Pa3sHOBUJHOCTh TOCYAAPCTBEHHOW B COLMAJIBbHON cdepe (COlMaIbHON MOIMTUKU): TOHATHE,
cymHocTh. [lpuHnumnel oOpa3oBaTenbHOM monuTuku. llenu, 3amauym W HampaBJiIeHUS
o0pa3oBaTeNbHOW  TOJMTUKA  TOCYIAApcTBa B  COBPEMEHHBIX  ycloBUsX. CyOBeKTbI
oOpa3oBaTenbHOM MOJUTUKU. [IpaBoBbIE OCHOBBI 00pa30BaTENbHON MOJIUTHKU TOCYyAapCTBa.
KoHuenuuss MoaepHHM3allUd POCCHHCKOrO 0Opa3oBaHUS KakK BBIpaXKEHHE OOpa30BaTelbHOU
MOJINTUKU: CYIIHOCTh, LieNu, HampasieHus. [IpoOnemsl pa3Butus obOpazoBaHuss B Poccum.
IIpaBoBbIE CpeACTBa peanu3alii TOCYJApCTBEHHBIX M COLMANbHBIX TapaHTHH y4acTHHKOB
00pa3oBaTeNbHBIX OTHOIICHHIA.

OO0pa3zoBarenbHble CTaHIApThl M OoOpa3oBaTesibHbIE IMporpammbl. [loHsTHE, mpaBoBas
MIPUPOJA U CTaTyc 0OpazoBaTesbHOTO cTaHAapTa. OOpa3oBarenbHbIe CTAaHAAPTHI KaK OTpakKeHUE
CoZiepKaHusl M XapakTepa oOpa30BaTEeNbHOW MOJUTHKH TrocynapcTBa. Buabl W mporenypsl
pa3paboTKu M MPUHATHS 00pa3oBaTeNbHBIX CTAaHAAPTOB. ['ocynapcTBeHHBIN 00pa30BaTEIbHBIN
CTaHJApT: TOHATHE, CTPyKTypa, coaepkaHue. CyObeKTbI M  TOPSIIOK  pa3paboOTKu
roCy/IapCTBEHHBIX 00pa30BaTeIbHBIX CTaHIapTOB. OOpa3oBaTelIbHBIE MPOTPAMMBI: IOHSTHE,
IpaBoBas NpPUPOAA, CTATyC, COJAEp)KaHUe, CTPyKTypa. Buabl M mnopsnok ¢opMUpoBaHUS
oOpa3oBaTenbHbIX porpaMM. [IpaBoBble acleKkTbl COOTHOLIEHHUSI 00pa30BaTENbHBIX U YUEOHBIX
IPOTrPaMM.

Monyns 2. [IpaBoBoii cTaTyc cyOBeKTOB 0Opa3oBarenbHOro mpasa. [IpaBoHapyiieHus B
o0pa3zoBaHHH.

Monynbaast emaununia 5. IlpaBoBoit cratyc oOydaromuxcss B 00pa3oBaTelbHBIX
yupexnaeHusx. [IpaBoBoii craTyc oOydarommxcs B 00pa3oBaTENbHBIX  YUPEIKICHUSX.
OOyuarommecss ¥ ux kareropuu. [loHsTHE mpaBoBOro craryca oOydaromerocs. OOmmit
MpaBoOBOM cTaTyc oOydarommxcs. [IpaBoBoif craryc oOydaromuxcsi B 00pa3oBaTeIbHBIX



YUPEKACHUAX JOIIKOJbHOrOo oOpasoBanus. IIpaBa, cBOOOIBI, 3aKOHHBIE HHTEPECHl MU
0053aHHOCTH IIKOJBHUKOB. FOpHnveckre rapanTUH MpaB v 3aKOHHBIX HHTEPECOB MIKOJIHHHUKOB.
IIpaBa, cBOOOJBI, 3aKOHHBIE MHTEpPECHl M O0S3aHHOCTH, OOyyaroIuxcs B 00pa3oBaTeIbHbBIX
YUPESKACHUAX HAYaIbHOrO MpodeccuoHambHoro oOpasoBanus. I[IpaBa, cB0OOAbBI, 3aKOHHBIC
MHTEpEChl M O0S3aHHOCTH, OOydaromMXcsi B 0Opa30BaTENbHBIX YUPEXKICHHUSIX CPEIHEro
npodeccuoHanbHOro o0pazoBaHus. HOpuandeckue TapaHTUU TMPaB U 3aKOHHBIX WHTEPECOB
yYaIImuxcsl.

[IpaBa, cBOOOIBI, 3aKOHHBIE WHTEPECHI, OOSI3AaHHOCTH CTYJIEHTOB BBICIIUX YYEOHBIX
3aBefieHUd. FOpuauyeckne rapaHTuu IpaB U 3aKOHHBIX MHTEpecoB cTyneHToB. [IpaBa, cB0OO b,
3aKOHHBIE HHTEpECHl, OOS3aHHOCTH OOYYAIOUIMXCS B CHCTEME IOCIEBY30BCKOTO U
JONOJHUTENBHOTO MpodeccruoHabHOro oOpa3oBanus. lOpuanyeckue rapaHTuum MpaB U
3aKOHHBIX HHTEPECOB 00YYArOIIUXCS.

MonynbHas eaununa 6. FOpuaudeckas OTBETCTBEHHOCTb B 00pa3oBaTENbHOM IIpaBe.
[Tonatue u ocoOeHHOCTH TpeOOBaHUI 3aKOHHOCTH B cdepe oOpazoBanus. JlucrumiuHa B
obpazoBanuu.  OCOOEHHOCTH M BHUABI IPAaBOBOIO IOBEAEHUS B cdepe o00Opa3oBaHus.
[IpaBoMepHOE MOBEIEHNE YYACTHUKOB 00pa30BaTEIbHBIX MPABOOTHOIICHHH.

[TpaBonapymienue B cepe oOpa3oBanus (00pa3oBaTeIbHBIN IEIHUKT): MPU3HAKU, COCTAB.
CyOBexTsl 00pa3oBaTeNbHBIX JeNUKTOB. Kiaccudpukamuss 00pa3oBaTENbHBIX —JCITUKTOB.
ITpuumnbl, ycnoBus, (opMbel TmpaBoHapylleHHH B cdepe oOpa3oBaHus. MexaHU3MBbI
NPOTHBOJCHCTBUSL TpaBoHapymieHussiM B chepe [IpaBoBas OTBETCTBEHHOCTH B cdepe
o0pa3oBaHMs: 1IeJU, IPUHIMIIBI, 0COOEHHOCTH Mep. OCHOBAaHUS MPABOBOM OTBETCTBEHHOCTH U
MOPSIOK €€ BO3NoXkeHusA. Kputepun >(PQGEKTHBHOCTH TPABOBOM OTBETCTBEHHOCTH B cdepe
00pa3oBaHMs U UX IPELYIPEKICHUS.

AHHOTAIIUSI PABOYEM ITPOT'PAMMBI JIJUCIHUILIMHBI «PYCCKHWM SI3bIK U
KYJbTYPA PEUYN»

Coneprxanue TUCIUILIAHBI

Monynb 1. Pycckuii si3pIk B cCOBpeMeHHOM Mupe. S3bIK - 3HakoBas cuctema. PeueBoe obuieHue.
PeueBoii aTuker. OCHOBBI OPATOPCKOIO NCKYCCTBA.

Pycckuit a3pIk cpeam s3bIKOB Mupa. [IponcxokneHue pycCKOro si3blka M OCHOBHBIE
stanbl ero passutus. Bxkimag M.B. JlomonocoBa m A.C. IlymkuHa B pa3BUTHE PYCCKOIO
JIUTEPaTYpPHOTO sA3bIKa. Pycckuil A13bIK B COBpeMEeHHOM Mupe. Llenun u 3anauu KynbTyphl pedu Kak
Hay4YHOH M y4eOHOM TUCLUIUIMHBI.

A3pik kak 3HakoBasg cucreMa. OcHOBHblE (QYHKIUHU si3bIka. POpPMBI CYLIECTBOBAHHUS
A3BIKA.

[TonsiTust  «pedeBast  JAEATEIBHOCTB»,  «peub»,  «peueBod  akT». (OCHOBHBIE
KOMMYHHKATUBHBIE KauecTBa peud. [IpuHIUIBI U IIpaBuiIa yCIEHOW KOMMYHHUKaUA. PopMbl
peu Mo KOJMYECTBY YYACTHUKOB (MOHOJIOT, TUAJIOT, OJIUJIOT).

Haznauenue pedeBoro stukera. @axkTopbl, ONpenestone GopMUPOBaHUE PEUEBOTO
ATHKETa U €ro ucnoiib3oBaHus. @opmbl pedeBoro 3tukera. OOpaiieHHe B PYCCKOM PEUYEeBOM
JTUKETE.

OcHoBHbIE 3Tanbl Pa3BUTHS PUTOPUKU B Mupe U B Poccuu. IlyGnuuyHoe BhICTyIIIEHUE:!
oparop u ero ayauropus. [loaroroBka peuu: BHIOOp TEMbI, MOMCK MaTepHasla, KOMIO3HIIUS.
OCHOBHBIE KOMMYHUKATHBHBIE Ka4e€CTBA YCIICIIHON pEUu.

Monyns 2. Opdosnuueckas Hopma. Jlekcuueckas Hopma. Mopdoiaoruueckue HOpPMBI.
CuHTrakcnueckas HopMa.

[TonsiTue «s3bikoBasi HopMay. BapuanTel HOpM. OCHOBHBIE XapaKTEPUCTHKHU S3bIKOBOM
HopMbI. Bunsr Hopm CPJIA.

Opdosnuyeckue nopmsl CPJIS. Hopmel yaapenusi. Hopmbl mpou3HoIIeHuS.



Jlekcuueckre HOPMBI: TOYHOCTh CIOBOYHOTPEOJEHUS; YNOTpeOlieHne MHOTO3HAuYHBIX
CJIOB; JIEKCHUYECKasi COYETaEMOCTh CJIOB; YIIOTPEOJICHHEe CHHOHUMOB; yIIOTPEOJICHIE aHTOHUMOB;
ynoTpebiieHue OMOHMMOB; yNOTpeOseHe MapoOHUMOB; YIIOTpeOIeHHEe CIIOB-apXau3MOB U CIIOB-
HEOJIOTU3MOB; yIOTPEOJIEHUE 3aMMCTBOBAHHBIX COB; CMBICIIOBAsl JOCTATOUHOCTh CJIOBA.

Hopwmbl ynotpebnienuss MMEH CyliecTBUTENbHBIX. HopMbl ymoTpeOiaeHHsl Ti1aroiios,
HopwMmbl ynotpebnenusi uucnurensHoro. Hopmbel ymoTpebnieHus: mpuiaratenbHoro. Hopwmbl
yHoTpeOIeHUS] HEKOTOPBIX MTPOU3BOIHBIX MPEJIOTOB.

CuHTakcuc Kak OAMH M3 pa3JieioB si3bIKO3HaHUS. [IoHATHE «CHHTaKCHYeCKas HOPMay.
OcHoBHBIE cMHTakcuueckue Hopmbl CPJISL.

Mopaynbs 3. OyHKIHMOHAIBHBIE CTWIM JIMTEPATYpHOro si3blka. HaydHblil cTuUiIb pedd. Buasl
AHATUTUYIECKOM 00pabOTKU MEPBUYHOTO HAYYHOTO TeKcTa. OPUIIMATbHO-IEIOBOM CTUITH PEeUH.

[TonsTus «ctuib» U «okaHp». CUCTEMBI CTUJIEH COBPEMEHHOI'O PYCCKOTO JIMTEPATyPHOIO
s3bika. OOImas xapakTepucTuka ctuiel. Jlekcuka HelTpanbHas U CTUIMCTUYECKH OKpallleHHas.
[ToHsiTHE «CTUIMCTHYECKAS OIINOKAY.

Omnpeznenenre HAyYHOTO CTHJIS peud, chepa GyHKIMOHHPOBAHUS, OCHOBHBIEC MOJICTHIIN.
Oco0eHHOCTH HAY4YHOT'O CTHJIA PEeYd Ha JIGKCHUECKOM, MOP(OIOrHYeCKOM M CHHTAKCUYECKOM
ypoBHsX. [ToHATHS «TepMHUBY, «1eDUHHULIN», KHOMEHKIIATYPHOE HAUMEHOBAHHEY.

KoHcnekT kak Bl BTOPUYHOTO TEKCTa HA OCHOBE CBEPTHIBaHMS MH(GOpPMAILUU YCTHOTO
(MMCHEMEHHOTO) MEPBUYHOTO TeKcTa. Pedepar kak KpaTkoe M3JI0KEHHE OCHOBHOW MH(OpPMALIUU
MEepPBUYHOTO TekcTa. Ero crpykrypHble ocobeHHocTH. Bumel pedeparoB. Tesuchl Kak
(bopMyIHpOBKa OCHOBHBIX TOJIOKEHUI MEPBUYHOTO TEKCTA. PerieH3ust kak mMICbMEHHBIH pa3dop
HAy4YHOU CTaTh¥ (KHUTH). AHHOTAIMS KaK BUJ CKATOW XapaKTEPUCTUKU MEPBUYHOTO TEKCTa, €€
CTPYKTYPHBIE U 3bIKOBbIE OCOOEHHOCTH.

Onpenenenne oQUUIUANTBHO-ACIOBOTO CTUIS peud, cdepa (QYHKIIMOHUPOBAHUS,
ocHOBHbIE TOACTUIN. OCOOEHHOCTH  OQHUIMATBHO-AEIOBOTO CTHJS PEYd Ha JICKCHYECKOM,
MOP(}OTOrHUecKOM U CUHTaKCHYeCKOM ypoBHsX. [ToHATHS “IOKyMEHT”, “peKBU3HUT TOKyMEHTa”,
BUJIBI IOKYMEHTOB. TpeOoBaHUS K OPOPMIIEHHIO OCHOBHBIX PEKBU3UTOB JOKYMEHTOB JMYHOTO
MIPOUCXOXKACHUS (3asBICHHE, OObACHUTENbHAs 3amucka). TpeOoBaHMSA K SI3BIKY JIOKYMEHTa,
TUMUYHBIE OLIUOKY B SI3bIKE TOKYMEHTA.

AHHOTAIIUSI PABOYEH ITPOT'PAMMBI JIUCHUATIJIAHBI
«ITPOPECCHOHAJIBHASA OTUKA»

COI[Cp)KaHI/Ie JAUCIHITIIMHBI

Monyns 1. DTuka Teoperndeckas, NpuKiIagHas U NpoQeccuoHanbHas

]_IGHTpaJ'IBHaSI TEMaA IEpBOTO MOAYJIA «ITHKa TCOPCTUUCCKaAs, IMpUKJIagHasAz nu
npodeccuoHambHas» - IMpobsieMa COOTHOIIEHUS pa3HbIX YpPOBHEH STHYECKOro 3HaHUS. B
COOTBETCTBUH C TIPEJCTABICHHUEM O CTPYKType OSTHUYECKOTO 3HAHUS OIpeNenseTcs CIocod
HOPMATHUBHOM pETryJsIIMU pa3iU4HbIX c(ep COLMANbHOM >KM3HM B paMKa MPHUKIAJHOW H
npodeccHoHaIbHOM JSTHKH. B mepBOM Moayns Takke paccMaTpuBaioTcs (uiaocodpckue
OCHOBAHHUSl HCCIIEJIOBaHUS MOpalu. AHATU3UPYIOTCS OCHOBHbBIE 3THYECKHE KOHIETUU
MPOIIIOT0, HOCSAIINE KaK CBETCKUH, (QMIOCO(CKUI XapakTep, TaK W PEIUTHO3HBIC, HAIIPUMED,
3THKa XPHCTUAHCTBA, HUciama, uyaau3ma. OTaenbHas TeMa B paMKax IE€pPBOrO MOy
MOCBSIIIIEHa Mpo0JieMe BO3HUKHOBEHHMS MOpaJid Kak o0coboro crnocoba  peryisuuu
OOIIIECTBEHHBIX OTHOILEHHH U €€ CPAaBHEHMs C MHBIMU PETYJISATOPAMH, MPAaBOM U HKOHOMHKOM.
[TepBBIit MOIYTH MpPEATNIONAraeT PAaCCMOTPEHHE IMPOOIEM CTPYKTYpHI MoOpaiu: OOydaromiuecs
JIOJDKHBI YCBOUTH COJIEp)KaHUE MOHATUH MOpaJbHOE CO3HAHUE, MOPAIBbHOE JEsTHHE, MOPaJbHOE
oTHomeHue. Takxke B paMKax IE€PBOro MOAYJIA HNPOU3BOJUTCA KOHLCITyaJIru3alus MOHATHH
«TeopeTHYecKasy», «IpakTHuecKas», «mnpukiagHas» u  «lIpodeccuonanbHass  3TUKa».
OmnpenensitoTcst pa3Iu4HbIe IPUHIUIIBI HOPMAaTUBHOM PETYIISILIUU, TIPUCYIINE UM.



Mopnyibs 2. HpaBcTBeHHOE OTHOIICHHE K )KU3HU U MPO(eCcCHOHANbHAs ATHKa OnoJora

Xu3Hp Kak eHHOCTb. LIeHHOCTD JKM3HH B pa3INYHbIE HCTOPUYECKUE SMOXH U B PA3IMUHBIX
KyJIbTypax. Bkiiag OMOJIOrHYecKuX HayK B PELICHUE MPOOJIEM OTHOIICHHS YEIOBEKa K )KUBOMY.
OTHKa «OJaroroBeHus mepen JKU3HBIO». Punocopckoe 00OCHOBAaHHE MPaB IKUBOTHBIX.
CoBpeMeHHbIC O0IIIECTBCHHBIC ABIKCHUS B 3aIIUTY KUBOro. Crieninuka 3TUKU MCIIOIb30BaHHS
’KHMBBIX OPIaHU3MOB Pa3HBIX chepax YeIOBEUECKOH e TEIbHOCTH.

DKOJIOTHYECKas JTHKA KaK pa3sHOBUAHOCTh NPHUKIAAHOW O3TUKH. [IpoOiiema LEHHOCTH
npuponsl. [IpuHnun skoneHTpu3Ma, Wik OuoueHTpu3Ma. [IpUHIMITBEI 3KOJIOTHYECKON STHKH:
yBaXEHHE KO BceM (¢opMaM JKHM3HH, OHMOpa3HOOOpasue, YCTOWYMBOCTH OHOCHEpHI,
IPEIOCTOPOKHOCTD, CIPABEVIUBOCTh, 3eMJsl €cTh oOIiee JOCTOSIHHE, TMpaBa OyIyIInX
NOKOJICHUH, pa3/ieliecHHass OTBETCTBEHHOCTh, MPE3YMIILUS ONACHOCTH. Pa3Hble acCIeKThI
OTHOIICHUSI K )KUBOTHBIM: )KUBOTHOBOJICTBO, JIOMAIIIHUE )KUBOTHBIE, UCTIOJIB30BAHUE )KUBOTHBIX
B HAYYHBIX HCCJICIOBAaHUIX, WHIYCTPHUs Pa3BICUCHUN C UCIIOJIL30BAHUEM JKMBOTHBIX. [IpaBa
’KMBOTHBIX. AHTPONOILEHTPU3M M SKOLEHTPU3M B JBW)KEHHHM 3a JKOJOTHYECKYIO YHCTOTY.
[MTonuTHKa U 3TUKA IKOJIOTHYECKOI OOPBOBI.

OTHyeckue NpoOJeMbl HAy4YHBIX HCCIIOBaHUMN B oOmactu Owonormu.  MopaibHble
npoOiieMbl TeHETUKU. MopaibHbie MPOOJIEeMbl KIOHUPOBAaHUS 4YeloBeKa. lcmonb3oBaHue
’KMBOTHBIX B HAay4YHBIX UCCIEJOBaHHUAX. MopajabHble MPOOIEeMbl pealn3alii MEXIyHapOIHOTO
poekTa «I'eHoM JenoBekay.

AHHOTAIIUAA PABOYEH ITPOT'PAMMBI JAUCHUILIAHBI «BBICIIAA
MATEMATHUKA (TEOPUSA BEPOATHOCTEHN)»

Coneprxanue TUCIUILIAHBI

Mopyns 1. CiyuaitHbie COOBITUSI U BEJIMUUHBI

Knaccudukanus  ciaywaiieix  coObituil.  Krnaccuyeckoe W reoMeTpudeckoe
OIpeJIETICHNE BEPOSTHOCTU. TeopeMbl TEOPUH BEPOSITHOCTEM.

IlonsATHe city4yallHON BENMYMHBI. JJUCKPETHBIE U HENPEPHIBHBIE CIIyYailHbIC BEJIMYUHBI.
OyHKIMS pacnpeneseHusi, ee cBoicTBa, rpadux. YUucioBble XapakTEpPUCTUKH JHUCKPETHOM
CllyuallHOW BEJIMYMHBI U UX CBOMcTBa. MHTerpanbHas u auddepeHnuanpHas (MIOTHOCTD
BEPOSITHOCTH) (PYHKIMM pacupeliesieHUs] HENpepbhIBHON CilydailHOW BenuuuHbl. YucioBbie
XapaKTEpUCTUKU HENPEPBIBHOW CIy4alHOW BenW4MHBL. PaBHOMEpHOE pacnpeneneHue,
HOpPMaJIbHOE  paclpeeNieHne, OJKCIOHEHIMAbHOE  paclpelielieHHe,  Jorapu(pMuuecKu
HOpPMaJIbHOE paclipenencHue. MHOroMepHble ciaydaliHble BeJIW4YUHBL. [IpenenbHble TEOpeMBbl
TEOPUU BEPOSITHOCTEMN.

Monyinb 2. Ciydaiinble pyHKINN U TPOIECCHI

[Tonsatue caywaiinoit ¢ynkuuu. KoppensiuoHHass Teopus ciaydaHOW (yHKIHMH.
Matemaruueckoe oxxuganue. Jlucnepcus. Bsaumnas koppessiionHas QyHKIMs U €€ CBOWCTBA.
CranuoHapHble ciy4yaiiHble (QyHKITUH.

[TonsiTne cimy4aitHoro npouecca. [Iporeccsl ¢ He3aBUCUMBIMU NTpupalieHus M. [1oToku
coObiThil.  IlyacCOHOBCKHMII — mpolecc:  CTallMOHAPHOCTb, OTCYTCTBHE  MOCJeNeHCTBUA,
opIuHapHOCTh. BuHepoBckmii mporecc. BerBsmmuiics mnpomecc. Ilporeccer rubenn u
pa3MHOKeHUs. MapKOBCKUE CIly4alHbIE IIPOLECCHI.

AHHOTAIIUA PABOYEN TPOT'PAMMBI JJUCIHUIIIUHBI « BBICIIAS
MATEMATHUKA (IU®PPEPEHIIUAJ/IBHBIE YPABHEHUS)»

Coneprxanue TUCIUILIAHBI



Mopyns 1. O6bikHOBEeHHBIE AU DepeHIInaTbHbIE YPAaBHSHUSI IIEPBOTO MOPSAKA

3amaun, npuBoasume kK auddepeHunansHbIM - ypaBHeHUsM.  [luddepeHnmanbHbe
ypaBHeHUs TmepBoro mopsnaka. M3okmuabl. 3amada Komm. Teopema cymiecTBoBaHUS U
eIMHCTBEHHOCTH pemieHus 3aaayn Komm. OCHOBHBIE KJIacChl ypaBHEHHH, MHTETPUPYEMBIX B
KBaj[paTypax. VYpaBHeHUS C  pa3feSIOIUMHCA  IEPEeMEHHBIMHU. OnHopoHbIe
muddepennranbabie ypaBHeHus. JInnelinsle HeogHOpoaAHbIe AuddepeHranbHbple ypaBHEHUS.
VYpaBHEeHHUS B MOJIHBIX JuddepeHnanax.

Monyns 2. O6bIKkHOBEHHBIE AU epeHnanbHble ypaBHEHHU BTOPOIO HOPsIIKA

Juddepennnanpaple ypaBHEHHS BBICIIMX TOpsakoB. 3amada Kommu. Ilonstue o
KpaeBbIX 3a7ayax Juisl Au¢epeHIualIbHbIX YpaBHEHNUH. Y paBHEHHUS, JOIYCKAIOIUE IOHMKEHHE
HopsiaKa

Jluneiinple  nu¢@depeHUualbHble  YPaBHEHUS: OJHOPOJIHBIE U  HEOAHOPOJHBIE.
OOmee pemenne. PyHaaMmeHTanpHas cuctema pemeHuit. Merox Jlarpamka  Bapuanuu
IIOCTOSIHHBIX. JIuneliHble T depeHraabHbIe YpaBHEHHUS c IIOCTOSIHHBIMHA
Kod(dunmeHTaMu. Y paBHEHHUS C TIPABOM YaCThIO CIICIHATLHOTO BUa. OnepaimoHHbIA METO,T

Monyns 3. Hopmanpaas cucrema auddepeHIHaIbHBIX —ypaBHeHWH. MozjenupoBaHue
nocpecTBOM aAuddepeHnanbHbIX ypaBHEHUH

Hopmanenass cucrema auddepeHunanbHbIX — ypaBHEHHH. BekTopHas — 3ammchk
HOpMallbHOU cucTeMbl. 3afaua Komm 118 HopMalbHOW cuCTeMbl  TU(depeHINaTbHbIX
ypaBHeHUH. Teopema cyliecTBOBaHUS M €IMHCTBEHHOCTU pemieHus 3anaun Komm. Cucrembl
JUHEHHBIX TU(GEepeHINATbHBIX YPABHEHUH C TOCTOSIHHBIMU K03 punmenramu

MonenupoBanne (QU3MYECKHX, XUMHUYECKUX U OWOJOTHYECKUX MPOIECCOB C
IpUBJICUYEHUEM Teopun TuddepeHaIbHbIX ypaBHeHui. Moaenu pocra nomynsauuil. Moaenu
B3alMOJICHCTBUS BUIOB U JIp.

AHHOTAIIUS PABOYEN TPOT'PAMMBI JIUCHUTIJIAHBI «XUMUS
HYKJIIEMHOBBIX KUCJIOT»

COI[Cp)KaHI/Ie JAUCIHUITIINHBI

Monyns 1. CTpykTypHO-(hyHKIIMOHAJIbHAS OpraHU3alys HyKJI€MHOBBIX KUCIOT

MopnynpHas equnnna | Mctopust OTKpBITHS U U3yYEHHUs HYKJIEHHOBBIX KHCIIOT.

Hcropuss OTKpBITHS HyKIIeonpoTenHa. llepBoe u3yuyeHue TreTepOLMKIMYECKUX OCHOBaHUM
HYKJIEMHOBBIX KHCJIOT. DKCIEPUMEHTaIbHbIE JI0KA3aTeIbCTBA BaKHEHIIEH PONM HYKJIEHHOBBIX
KHUCJIOT

MonynwsHas eqununa 2. Moaynenas enuania 2. CTpoeHre HyKJICMHOBBIX KHUCTIOT.

XHWMHUYECKUN COCTAaB HYKJIEHMHOBBIX KHUCJIOT. [lypHHOBBIE M NHPUMHIMHOBBIE OCHOBAHMSL.
Howmenxkiarypa nykiieotnioB. N-rinuko3uasbie cBsizu. JJHK n PHK.

MonynsHas eauauna 3. CTpykrypa ae3okcupubonykienHoBoil kuciaotsl JTHK.

VYpoBuu crpyktypHou opranmzanuu JHK. Ilepuunas crpykrypa JHK. 3°, 5°-
dochonnrdpupnas cBa3p. Bropuunas crpykrypa JHK. IlpaBuno Yapradda. Tperuunas
crpykrypa AHK (cynepcnupanuzanus JJHK). 'uctoHOBbIE U HETHCTOHOBBIE OENKH.

MonynbHas eaununa 4. Ctpykrypa pubonykiienHoBoi kuciotsl PHK.

YpoBuu crpykrypHou opranuszaunn PHK. Ilepnunas crpykrypa PHK. 3°, 5°-
dochonnrdpupnas cBsa3b. Bropuunas crpykrypa PHK. Tpernunas crpykrypa PHK, mozens
«xnesepHoro ymctay. OcnoBHble TN PHK: TPHK, MPHK, pPHK. Ctpoenue s3ykapuoTndeckux
U TIPOKApUOTUYECKUX pHOOCOM.

MonynwsHas eqununa 5. MatpudHbie OMOCHHTESHI.

Pennmukanus. Manumanusa perumkanuy, JJHK-Tononzomepassl. Ononranus perukanuu, JJHK-
nmonumepasel o, B, O, € Y. Tepmunamms perumkanuu. Pemapanus. Tpanckpunius, PHK-



nonuMepasbl. Ctaguu Tpanckpuniuu. [Iponeccunr PHK. Tpancnsuus. ['eHeTHyeckuii Ko U ero
cBoiicTBa. OCHOBHBIC KOMIIOHEHTHI OCIIOKCUHTE3UPYIOIIEH crcTeMbl. MHTHOUTOPBI MAaTPHUYHOTO
OnocuHTE3a

Monyib 2. MeTo/ibl U3y4eHHs] HyKJIEHHOBBIX KUCIOT U UX METa0OJIUTOB

MonynbHas eauauna 6. [ mOpuau3anust HyKJIEHHOBBIX KUCIIOT.

Meron wmomekysipHot rubpuamsanuu. I[P — wmeron (mommmepasHas IienmHas pEaKIIHs).
OCHOBHbBIE KOMIIOHEHTHI PEAKIIMOHHOM CMECH. OTalbl MOJIMMEPU3ALUU: IJIABICHUE, OTXKMUI,
anounranus. [Ipumenenue.

MonynbHas eauauna 7. MetaGomu3M HyKICOTH/IOB.

buocunTe3 MyprHOBBIX U MUPUMHUAWHOBBIX HYKIEOTHIOB de novo. «3amacHble) MyTH CHHTE3a
MyPUHOBBIX W MHPUMHUIUHOBBIX HYKJICOTHAOB. KaTaboim3m TypHHOBBIX HYKJICOTHJIOB.
l'unepypukemus u mnoxarpa. KaraGomum3m HUPUMHIMHOBBIX HYKJI€OTHAOB. OpoTanuaypus.
brocunTe3 1e30KCHpUOOHYKIEOTH IOB.

AHHOTAIIUSA PABOYEM [TPOI'PAMMBI JUCIHUITIUHBI
«BUONH®OPMATHUKA»

Coneprxanue TUCIUILIAHBI

Mopyns 1. buonndopmaruka mociie10BaTeIbHOCTEH

MonynbHas eaununa 1. CrocoObl 3ammucH JaHHBIX O CTPYKType Makpomoliekys. CoxpaHeHue
nanHbIX. [Torck napopmarmu B cetu Mutepuer. PubMed.

CriocoObl 3alucH M COXpaHEHWs JaHHBIX O CTPyKType Makpomoiiekyl. Cerb MHTepHer u
cucTeMa noucka Hay4yHoit uapopmaruu PubMed. Ba3bl naHHbBIX, TOHITHE, KIIACCUPHUKAINSI U UX
XapaKTEPUCTHUKHU.

MonaynbHas eaununa 2. basza snanuii mo 6eakam UniProtKB. baHk maHHBIX 110 HYKJICOTHIHBIM
nocienoBarenbHocTsM GenBank.

CrpykTypa 6a3bl JaHHBIX TeéHEeTHYeCKHX mocienoBatenbHocTeld GenBank, a Takxke pabora B
Heil. Ilouck uHpopManmMu O MEPBUYHONW aMUHOKMCIOTHOM IOCIEIOBATEIbHOCTH OEIKOB, O
MPOCTPAHCTBEHHOW CTpykType Omomakpomonekyn (Oenku, JAHK, PHK wu nap.). Pabora B
pa3IMYHBIX IIOMCKOBBIX CHCTEMAaX C MCIOJIb30BAaHUEM OCHOBHBIX OIEPATOPOB IOMCKOBBIX
3anpocoB. OcHOBHBIE 0a3bl naHHBIX. [loHsTHE, KNaccupukanus. OcHOBHbIE 0a3bl AaHHBIX. X
xapakTepucTuku. baza 3nanuii no 6enkam UniProtKB.

MonynbHas eaunuiia 3. [TapHoe u MHOXecTBeHHOE BhipaBHHBaHue. [Iporpamma Clustal.
BoipaBauBanue. OcHOBHBIE onpeneneHns. Tunsl BeipaBHUBaHus. Llenn. [lonck romonoruuHeix
CTPYKTYp AJIs 3aJlaHHON nocneaoBarenbHocTu. PaboTa B mporpamme Clustal.

MonynbHasa enqununa 4. [IoMCKk rOMOJIOTMUHBIX CTPYKTYp ISl 3aJaHHOW IOCJIEOBATEIbHOCTH.
Cucrtema BLAST.

Pab6ora B cucreme BLAST. Ilouck Hay4HbIX cTaTeii O KOHKpPETHOM Oeiike. AHaIN3
MPOCTPAHCTBEHHBIX CTPYKTYp OEJIKOB.

Monyns 2. CtpykTypHas OnonHpopMaTHKa

MonynbHas equauna 5. I[loctpoenne puioreHeTHYeCKuX JepeBbeB. AHAIN3 MPOCTPAHCTBEHHBIX
CTpyKTYp OenkoB. [lonck 1oMeHOB.

dunorenernueckue aepesbs. OcHoBHble MoHATHA. Jlomenbl. [lonarue. Tlouck u npeackasanue
JTOMEHHBIX CETMEHTOB.

MonynbHas equauna 6. [Iporpammel 3D-Busyanuzanum npocTpaHCTBEHHBIX CTPYKTYpP O€IKOB.
bank maHHBIX SKCTIEpUMEHTABHBIX Mojieneit PDB.

OcHoBHBIE TpaBuUia paboThl ¢ mporpamMmHbIM obecrniedenneM: ChemOffice. baza nannbIX

TPEXMEPHBIX CTPYKTYP OMOJOTHMUYECKHX MAKpPOMOJEKya (OeTKOB M HYKJIEHMHOBBIX KucioT) PDB
(PDBe).



MonynbsHas equHuna 7. MoaenupoBaHue TPETHUYHON CTPYKTYphI OCIKOB IO romojiorud. baza
JIAHHBIX TeopeThuueckux moaeneii ModBase.

Meroxa monenupoBanusi 3D-cTpykTypsl 6enkoB o romosioruu. [louck B cetn MaTepHET. MeTon
MozenupoBanusi 3D-cTpykTypsl 6€TKOB 1Mo romoniorun. [louck B cetn HTEpHET, CKaYuBaHUE U
COXpaHeHue AaHHbIX 0 3D-cTpykType MakpoMosiekyia. ba3a skcnepuMeHTanbHBIX MoOjemnei
6enxoB ModBase.

MopnynwsHas enununa 8. Iloctpoenue 3D-mopeneit monekyn. Oyenka aUHHOCTH JMTaHIIOB
METOJIOM JIOKUHTa.

[Taket mporpamm ChemOffice Ultra. Ontumuzanust 3D-cTpykTyp XuMuueckux BemecTB. QSAR-
aHanu3 apdunaHOCTH NMUTaHI0B. CpaBHeHHEe XUMHUECKUX CTPYKTyp. Jokunr. [lonstue. Bumsl.
Metoasl. BoamoxHocTu nokunra. Ouenka ahpGpUHHOCTH JIMTaHI0B METOJOM JJOKHHTA.
Monynsaas eaununa 9. QSAR-ananu3 addunHOCTH surangoB. CpaBHEHHE XUMHUYECKUX
cTpyKTyp. basa maHHbIX JekapcTBeHHbIX JuranaoB DrugBank.

Hpar-nu3aiin. OcHOBHBIE MOHATUSA. METO/Ibl KOMIIBIOTEPHOTO KOHCTPYUPOBaHUs JeKapcTB. baza
JAHHBIX JIEKApCTBEHHBIX TuranoB DrugBank.

Mopyns 3. KomnbroTepHasi FTeHOMHKA

Monynbnas equnuina 10. 'enomHbIe, MpoTeoMHBIE U MeTabooMHbIe 6a3bl qaHHBIX. KEGG.
I'eHOMHBIE, TPaHCKPUIITOMHBIE, IPOTEOMHbIE, META00JIOMHbBIE TEXHOJIOTUH.

MonyneHast emunuia 11. Homenkiarypa reHoma uenoBeka. Hugo Gene Nomenclature
Committee.

CrpykTypa reHoma yenoseka. Pabora ¢ 6a3oit HUGO.

MonynsHas equauna 12. Pacimmdposka pesynbratoB cekBenupoBanus JHK. [Iporpamma ITMO
DE NOVO GENOME ASSEMBLER.

BricokockopocTHOE cekBeHHpoBaHUE. ['eHHbIE U O€IKOBBIEC YUIIbI, IPUHIUIBI UX PAOOTHI.
MonyneHast eaununa 13. basza manabix reHomoB uenoBeka IGSR: The International Genome
Sample Resource (1000 genomes).

IIpoext 1000 rerHoMOB.

MonyneHas equanna 14. Pabora ¢ reHomHbIM Opaysepom IGSR.

OcHoBHbIe npaBuia padboTsl ¢ 6a3zoit IGSR.

MonynbHas enununa 15. ba3za gaHHBIX OJHOHYKIEOTUIHBIX moaumoppuzmoB GWAS
CATALOG.

[TonsATHE OAHOHYKICOTHUAHBIX ToMMOphu3MoB. PaboTa ¢ katamorom GWAS.

MonynbHas eauauna 16. Ouenka pucka pa3putus 3adonesanuil. [Iporpamma PLINK.

Pa6ora ¢ nporpammoii PLINK.

Monynbnas enununa 17. «OMICSy Ttexnomoruu. Busyanuzanus OHOIOTHYECKUX CETEH.
[Tporpamma Cytoscape.

Buner Ouonornueckux cereil. ['eHomHas 6a3a manHbix GenBank. IlpaBuna Busyanmuzanuu
ounonornueckux cereir B mporpamme Cytoscape. Cetu 0enok-OETKOBBIX B3aUMOICHCTBUM.
“Omics” TEXHOJIOTHH.

AHHOTALIUA PABOYEN ITPOI'PAMMBI JAUCHUIITINHBI «<bBUOMEXAHUKA)>
Conepxanue TUCUUTITAHBI
Mopyns 1. OOGmiue npuHIHUIB OMOMEXaHUKH.
MonynbHas equanina 1. Beegenne B OMOMEXaHHKY
MopynwsHas enquauia 2.MexaHnuecKre CBOMCTBA OMOJIOTHUECKUX TKaHEH.

MOI{yJ’IBHaﬂ CI[I/IHI/II_I8.3. CocrosiHuE paBHOBECHS YCJIIOBCKA.

Monyib 2. OcoOeHHOCTH OMOMEXaHUKHU CYCTaBOB.



MonynbsHas equnuia 3.buomexannka Ta300€pEHHOTO CyCTaBa.
MopynbHas enunuia 4. buomexaHnka KOJIEHHOTO CyCTaBa.
MonynbsHas equauna 5S.OCHOBBI OMOMEXaHUKH TO3BOHOYHHUKA.

MonynbHas equauna 6. [lepcreKTUBBI JambHEHIIero nCCclieA0BaHUs OMOMEXaHUKU CYCTaBOB.
AHHOTAIIUA PABOYEN TPOT'PAMMBI JJUCIUILIUHBI « BHOMETPUS»
Conepxanue JUCLUILINHEIL

Moayns 1. IlepemenHbIe U onucaTebHasi CTATUCTHKA.

MopynpHas enqununa 1. BBenenue B MaTeMaTuuecKyro CTaTUCTUKY B OMOJIOTUH
MonaynbHasg enuauna 2. [lepeMeHHbIe B CTATUCTHKE.

MonynbHas equauna3. OnucarenbHasi CTATUCTHKA.

Monyinb 2. CTaTucTuka CpaBHEHHUS.

MonynbHas equauna 3. Ctatuctuyeckas TumoTes3a

MonynbHas eauauua 4. JlopepurenbHble HHTEPBabI.

MonynbHas eqununa 5. Kpurepun 3Ha4uuMoCTH. AHAIU3 KOJIMYECTBEHHbBIX IEPEMEHHBIX.
MonynbHast eauHuna 6. AHaiau3 BBDKMBAEMOCTH

AHHOTAIIUSI PABOYEN ITPOT'PAMMBI T CIHUILIAHBI «BHOXUMMH
CIIEHUAJIM3NPOBAHHBIX OPI'AHOB U TKAHEW»

Coneprxanue TUCIUILIAHBI

Monyinb 1. BBegeHue B OMOXMMUIO CIELMATU3UPOBAHHBIX OPraHOB U TKAaHEH.

Monynbnas enununa 1. [lpenver u 3amaum mucnumuivabel.  [Ipeamer u 3amaun OMOXUMUU
opraHoB u TKaHeu. Kmaccuduxanus tkanei. [lonstue o auddepeHnnpoBke TKaHEH U OPTraHoOB.
Perenepanus tkanei. IloHsTHE 0 KIIETOYHOM MeTaboJIU3ME.

Monyns 2. buoxumus crienuanu3upoBaHHBIX TKAaHEH

MopyneHas enununa 2. buoxumus coenunHuTenbHOM TkaHu. KpoBb Kak cBoeoOpazHas
COECUHUTENIbHASA TKaHb. THIBl COEAVHMUTENbHONW TKaHW. DyHKIUU COECIUHUTEIIBHOM TKaHU
CocTtaB M CTpOEHHE COENMHUTEIbHOM TKaHW. THIBI TJIFOKO3aMUHOIJIMKAHOB (THAIypOHOBAs
KHCJIOTA, XOHAPOUTUH-4-Ccynbpdar, XOHAPOUTUH-6-cynbdar, JepMaTaHcyabgar,
KeparaHcynbdart, renapancyibdar, renaput.). Karabonmm3M KOMIOHEHTOB OCHOBHOTO BEIIECTBA.
BonokHa coequHHUTENBbHOM TKaHM (KOJUIAreH, 3JIACTMYECKHE U PETUKYISAPHBIE BOJIOKHA).
Mukpockonuyeckoe HM3yuYe€HHE MUKPONPENaparoB  COEIMHUTENbHOM TKAaHM  (OKpacka
FéMAaTOKCUJIMHOM UM D03MHOM, 10 BaH [W30HY, CHEIUaJbHBIE METOIbl OKpackKu Ha
IJII0OKO3aMUHOIIMKaHbl). benku kpoBu. OtaenbHble OenkoBble (pakiuu, pasfelieHue HX
MeToAoM  anekTpodopeza. HebenkoBble  KOMIOHEHTHI KpoBU. KOHCTUTYWTHBHBIE U
UHIVKAaTUBHBIE (EPMEHTHI IUIa3Mbl KPOBH, JUArHOCTUYECKOE 3HAUYE€HHUE HX OINpeeseHusl.
JlprxatenbHas GyHKIMSA KPOBH: MEXaHHM3M MEepeHoca KHUCIopoaa U YIIIeKUcIIoro raza. bydepusie
CUCTEMBbl KpOBH, TIOHATHE O IIEJTOYHOM pe3epBe, anuaose, ankaioze. OcobeHHocTH
MeTa0oaM3Ma  HPUTPOLMTA. XapaKTEePUCTHKA OCHOBHBIX  (DYHKIIMOHAJIBHO-CTPYKTYPHBIX
KOMIIOHEHTOB TI'eéMOCTa3a: »DJHJOTENUH COCYZOB, TPOMOOIMTHI, IUIa3MEHHbIE (DAKTOPHI
CBEpTHIBAaHUS  KpPOBU. BHemmHMii W BHYTPEHHMH  TYTH  CBEpPTHIBAHMS  KpOBH.
[IpotuBocBepTHIBatOLIas cucTeMa (aHTUKOAryJISIHTHL, (uOpuHonuTHyeckas cucrema). [lonstue o
JBC-cungpome. OmnpeneneHue OCEIKOB  CHIBOPOTKM KPOBH  METOAOM  3JeKTpodopesa.
Omnpenenenre KOJIMYECTBA TeMOTJI00MHA B KPOBH.

MopynpHasa equauna 3. Buoxumus KOCTHOM M MBIIIEYHOW TKaHU. KieTouHbI cocTaB KOCTHOM
TKaHU MEXKIETOYHOE U OCHOBHOE BEIECTBO KOCTHOM TKaHH HekoiareHoBble O€IKH KOCTHOM



TkaHu dusmosiormyeckass pereHepars KOCTHOW TKaHHW. Perymsmmst merabonm3Ma B KOCTHOM
TKaHu. PaKTOPbI, PErYIUPYIONINE MPOIECCHl PEMOACIUPOBAaHM KOCTH. MapkEpbl MeTabonnu3ma
KOCTHOM TKaHU. MeTozpb! AeKaJIbLIMHALMU KOCTHOM TKaHMU.

@OYHKIMM MBI U IPUHIUIBI CTPOCHUS MBILIEYHOTO BOJOKHA. CTpoeHue capkoMmepa (aKTuH,
MHUO3MH). DepMeHTaTHUBHAs AKTUBHOCTb. MeEXaHM3M MBIIIEYHOIO COKPALCHUs. PperyJsuus
MBIIIEYHOTO COKpameHuss. Tponomuo3uH. TpomonuH. MexaHu3Mbel 3SHEProoOecreyeHHs
MBbILIEYHOH paboThl (KpeaTHH(OCHOKHHA3HAS pEaAKIMsl, MHOKWHA3Has pPEaklus, TIJIUKOIU3,
TJIMKOTeHOJN3, OKHCIUTENbHOEe GochopunupoBanue). I3MeHeHHsT MeTa00IM3Ma IIPHU MBIIIICYHON
paGore. buoxumuueckue O0COOEHHOCTH cepaedyHOM Mblmbl. KinHuKO-OMOoXMMHUYECKHE
UCCIieIoBaHusl MpH HH(papKTe MUoKapaa. M3yueHne MeXaHW3MOB MBIIICYHOTO COKPALICHHUS,
MOHATHE O MUOTpapUU, AUHAMOMETPUS.

MonynbHaa enununa 4. JXupoBas TkaHb U 0OMeH Tpuanmiriauunepunos. CHUHTE3 >KUpPOB B
KUpPOBOM TKaHM M TiedeHH OOpazoBanue rauiepoa-3-pochara. MobOuimzanus KUPOB U3
KUPOBOM TKaHW. ['OpMOHabHAs peryysauus CUHTE3a M MOOwIn3auuu kupoB. Hapymenus
XKHUpoBOro ooOMeHa. OxupeHue: reHeTndeckue (pakTopel B pa3BUTUU OKUPEHUS; POJIb JICITHHA B
PETyJISIIUI MacChl )KUPOBOI TKaHU; BTOPHUHOE OkupeHue. OnpeneneHue menoyHoi ¢pocdarazsl
B CBIBOPOTKE KPOBH.

MonynpHas exnununa 5. buoxumus HepBHOW TKaHH. OCOOCHHOCTHM XMMHYECKOTO COCTaBa M
MeTaboau3Ma HepBHOM TKaHM. OCOOEHHOCTHM XHMHYECKOTO COCTaBa LepeOpOCIuHAIbHON
xuakoctu. IlpoBenenne u mepenaya HEPBHOTO MMITysbca. lloTeHIMan MOKOS M MOTEHIMAI
nevictBusi. CHHaICBl, cHHaNTUYecKas nepefaya. HeifiporpancMuTTepsl. DHEpreTudeckuii oOMeH
B F'OJIOBHOM MO3rE€.

Mopyns 3. buoxumuueckre OCHOBBI pa00OThl OCHOBHBIX OPTaHOB U CUCTEM OpPTaHOB.

MonynbHas enunHuna 6. buoxuMudyeckue OCHOBBI PaOOTHI AbIXaTeNbHOM cucTeMbl. DyHKIMU
nerkux. OcoOeHHOCTH OOMeHa BemiecTB B Jierkux. [loTpebnenne xucimopona jgerkuMu. Brian
a’poOHOro MeTabonu3ma B IHEProodecrneyeHre Jerkux. JHePro3aBUCUMbIE POIECCHI B JIETKHX.
Cucrema cypdakranta (pochonunuasl, Oenku, nonucaxapuiel). CTpykTypa cemeicTBa
koyutektuHOB. Cunte3 SP-A and SP-D anbBeosorutamu I THITA U UX POJTE B MMMYHHOU 3allUTe.
Merabonu3m kceHoOnoTukoB. [lpuHIMI pabOTHl MOHOOKCHUTEHA3HOW CUCTEMBI. MeTaboiu3m
OMOJIOTMYECKH AaKTHUBHBIX BeEHIECTB (TOPMOHOB UM HETOPMOHAIBHBIX OHOPETYISATOPOB) U
JIEKapCTBEHHBIX COEIMHEHUN. Perynsunst KUCIOTHO-OCHOBHOT'O COCTOSIHUS OpraHU3Ma JIETKUMHU.
MonaynsHag enunuua 7. buoxumus nuraHus. llepeBapuBaHue muIM B POTOBOM ITOJIOCTH,
KEITyJKe, KUIICUHUKE. XUMUUYECKHI COCTaB, (PEPMEHTHI CIIOHBI, KEIYJOUYHOTO U KHUIIEYHOTO
cokoB. BcaceiBanne mnpoAykToB mnuineBapeHus. [loHsTHE 0 MeMOpaHHOM MUIIEBAPECHUU.
JluarHocTuueckoe 3Hau€HHE OMOXMMHYECKOIO aHaliMu3a JKEIyJOYHOro coka. Perymsanus
nporeccoB nepeBapuBaHus. OCHOBHBIE MUIIEBBIEC BEIIECTBA, CyTOUHAs MOTPeOHOCTh. YacTuuHas
B3alMO3aMEHSIEMOCTh NpU NUTaHUU. BocmpousBeneHne KaueCTBEHHOM peakluyd Ha aMuiiazy
CJIFOHBI.

MopyneHas eaununa 8. buoxumus nedeHHM. XHUMHUECKHH COCTaB TEUEHH: COJECpKAHUE
TNIMKOTeHa, JTUMHAO0B, OETKOB, MUHEpaIbHBIM cocTaB. Pojbh TedeHW B YIIEBOJAHOM OOMEHE:
MOJJICpKAHUE TIOCTOSTHHOM KOHIICHTPAIMKM TJIOKO3bI, CHHTE3 W MOOWJIM3AIUs TJIMKOTEHA,
TIIIOKOHEOT€HEe3, OCHOBHBIE IyTH TpeBpalleHus TI0K030-6-octarta, B3auMonpeBpamieHus
MOHOcaxapusoB. Posb meuyeHn B OOMEHE JIMMHIOB: CHUHTE3 BBICIIMX KUPHBIX KHCJIOT,
aIuUIrIUIeponoB, QocdonumumoB, Xonecrepoia, KETOHOBBIX TN, CHHTE3 H  OOMEH
JUTIONPOTENHOB, TIOHATHE O JIMTMOTPOTHOM 3 (exTe u TUmoTponHbIX dakTopax. Poib neyeHu B
0eTKOBOM OOMEHe: CHHTe3 CHEelM(pUIECKIX OENKOB IIa3Mbl KPOBH, 00pa3oBaHWE MOUYEBUHBI U
MOYEBOM KHCIIOTBHI, XOJINHA, KpeaTHHa, B3aMMOINPEBpAICHHS KETOKHCIOT M aMHHOKHCIOT.
Metabonu3m ankoroyis B TEYEHH, KUPOBOE MEPEPOKICHHE TEUYEHU MPH 3I0YyMOTPeOIeHUN
ankorojieM. OOe3BpekuBaromias (QyHKOUS nedeHu: cragud  (¢da3pl) 00e3BpeKUBaAHUS
TOKCHYECKUX BeliecTB B medeHn. OOMeH OwnmpyOuHa B medyeHH. VI3MeHEHHs colepikaHus
JKETYHBIX TTUTMEHTOB B KPOBH, MOYE M KaJie TIPU PA3IMYHBIX BUIAX KENTYyX (HaAMCUEHOIHOM,



MapeHXUMaTO3HOM, OOTYypallMOHHON). XWMHUYECKMH COCTaB Keluu U e€ posib;, (HaKTOpHI,
CIOCOOCTBYIOIIME O0Opa30BaHUIO JKEIMYHBIX KamMHeW. OmnpeneneHre KOHLUEHTPAIMH TIIIOK030-
6(docdara B romoreHaTax neuyeHH IKCIEPUMEHTAIbHBIX )KUBOTHBIX.

MopyneHas emununa 9. buoxumusa mnouek. DyHKuuM Mmoyek. MexaHU3Mbl IIPOLIECCOB
yibTpaduabTpaluy, KaHaJIbLEBOM peaOCcopOLMU M CEKpeuud B IOYKaxX. | OpMOHalbHbIE
MEXaHU3MBbl ~ PEryJsilMM  TMoYeyHoH  (yHKImMHU. AHTHAMypeTHueckuii ropmoH (AL,
Ba30IPECCHH). PeHnH-aHTHOTEH3UH-ANIbJOCTEPOHOBAS cUCTEMa. ITpencepnubie
HaTpuilyperndyeckue ¢akropsl. Dusnueckre CBOMCTBA M XUMHUYECKHII COCTaB HOPMaJbHOU
Moun. IlaTonmormyeckue KOMIOHEHTHI MOYM. OmnpenencHue HOPMAIbHBIX W IATOJIOTMYECKHX
COCTaBHBIX 4acTe Mo4yu. MHKpOIKCIIpecC-aHAIM3 MOYU. OKCIPECC-METOAbl aHalIM3a MOYU:
ornpejesneHue OeJKOB, INIOKO3bl, KeTOHOBBIX Tedl M pH moun. OmnpeneneHue ypoOuIMHA,
ypOOWJIMHOTeHa B MOY€E C MMOMOIIBIO HHAUKATOPHBIX TECT-TIOJIOCOK.

MonynbHas eaununa 10. buoxumuueckre 0CHOBbI ()YHKIIMOHMPOBAHUS OPraHOB AHJIOKPUHHON
cucrembl. OOmme cBoiicTBa TOpPMOHOB. MexaHM3MBbl JIEHCTBUS TOPMOHOB. XHUMHYECKAs
CTPYKTypa TOpMOHOB. MeXaHHU3MBbl JE€UCTBUSA DHIOKPUHHON CUCTEMBI. bHOCHMHTE3 M cexpenus
TOPMOHOB pa3M4yHOro crpoeHus. Tpancnopt ropmonoB. Katabonusm ropmonos. Onpenenenue
YPOBHSI TOPMOHOB ChIBOPOTKH KPOBH METOJJOM UMMYHO()EPMEHTHOIO aHAJIN3a.

AHHOTAIIUSA PABOYEN INPOI'PAMMbDI TUCHUIIJIMHBI «METO/1bI
OYHKIIMOHAJBHOU U KIMHUYECKOU BUOXUMHUW)»

Coneprxanue TUCIUILIAHBI

Mopyns 1. BBenenue. buoxumudeckue MeToabl uccienoanus. CoBpeMeHHas anmaparypa.
CoBpemeHHas anmapaTypa Uisi OMOXMMHYECKOTO aHajin3a COCTOSHHUS OpTraHu3Ma 4eJOBeKa.
YCTpOICTBO M OCHOBHBIE NPUHLUMIIBI PabOThl CHEKTPO(YOTOMETPOB OHMOXMMHUYECKUX U
UMMYHO(EPMEHTHBIX ~ AHAIM3aTOPOB. YCTPOMCTBO M  OCHOBHBIE MIPHUHLHUIBI  PabOTHI
CeKTpoGII0OPUMETPOB, (I0OPOPOpEl B OpraHu3Me UYeIOBEKa. YCTPOWCTBO W OCHOBHBIC
OPUHIUIBL Pa0OThl OMOXMMHYECKMX aHamu3aTopoB. CrocoObl M 3aJaud perucTpauuu |
MIPOTOKOJIMPOBAHUS UCCIIEyeMbIX ToKa3zareneil. MeTtoasl W mpuemMbl  OHOJIOTHYECKON
CTaTUCTUKH. TUMHMYHBIE OUWIMOKM NpPHU IUIAHUPOBAHMM U aHAM3€ HKCIEpUMEHTa. | eHOMHbIE
TEXHOJIOTUM B KiIuHWYeckoW mpaktuke. [ILIP - ocHOBBI meTonma, ucropusi, 00OpyAOBaHHE.
Hctopus xpomartorpapumu.

Monynb 2. DHOr€HHas ”HTOKCHKALIHSL.

buoxumnueckuil coctaB OMOJIOTMYECKUX JKUAKOCTEH OpraHu3Ma. DHAOT€HHAss MHTOKCUKALIWA.
Monexynbl cpenHeil maccol. MHneke uHTOKCHKanmu. KimHuueckoe 3HaueHue. OcobeHHOCTH
OMOXMMHYECKOI0 COCTaBa OMOJIOTMYECKHX KUJIKOCTEH MPU MaTOJIOTUSX.

Monynb 3. Aunno3. Ankanos.
[Tpuunns! Hapymenuit KOC. Knmanueckoe 3HaueHne alno3a ¥ ajakano3a. MeTobl OLEHKH.

MOI[yJ'H: 4, MCTOI[BI OLICHKU MUHCPAJIIBHOT'O oOMeHa.
OcobenHocTn HOPMBI W IIATOJIOTHU MPOMEKYTOUHOI'O W MHUHEPAJIBHOI'O 00MeHOB. OCHOBHEIE
MPUHIUIIBI 1 METOAbI OLICHKU ITPOAYKTOB IPOMCEKYTOUYHOTO, MUHCPAJIBHOT'O oOMeHa yeoBeKa.

Mopyns 5. I'uno- u runepxonucrepemus. Jlunonporenemus. ['nmukemus. CuaioBbie KUCIOTHI.
Oco0eHHOCTH HOPMBI M TTATOJIOTHH JIMITHIHOTO M YTJIEBOHOTO oOMeHa. KiimHanueckoe 3HaueHue
TUIIO- U TUNIEPXOJIUCTEPEMUH, TUIONPOTEHEMUHN, TTTUKEMUN, CHAJIOBBIX KHCIIOT.

Monyib 6. [Togxoabl K U3y4eHU 0 OEIKOBOro oOMeHa 1 aKTUBHOCTH ()EPMEHTOB.
benkoBelii 00MEH W aKTHBHOCTH (EpPMEHTOB. AMHMHOTpaHC(hEpasbl, KUCIbICE U IIEIOYHBIC



docdarasel. Cucrema nmuroxpoma P450. I'mukonporenapl. KnnHUKO-AHMAarHOCTHYECKOE 3HAUECHUE
U3ydeHus: OENIKOBOro oOMEHa M aKTMBHOCTH (DEPMEHTOB. DKCHPECC-METONbl JHATHOCTHKHU B
OMOXMMHYECKHUX HCCIEI0BaHUAX MENTUIHOTO 0OMeHa U (PepPMEHTATUBHOIN aKTUBHOCTH.

AHHOTAIIUSA PABOUYEN TPOI' PAMMBI JIMCIIUILIAHBI «(ITATOBUOXUMMU A
XUMHNYECKAA ITATOJIOTUA KJIETKHN)»

Coneprxanue TUCIUILIAHBI

Monyns 1. [laTonoruueckas Ouoxumus. BBeaenue B mucuurinny. [laTogoruu yrieBoaHoro
oOMeHa

Lenb, 3a1a4n, METO/IbI MaTOJIOTUYECKOi Onoxumuu. [laronoruueckas GMOXUMUS cCaXapHOTO
nuabeta. Mexanusm aeiicteus uacyiuna. CJ1 1 tuna. CJI 2 Tuna. HapymieHust yriieBoiHOTO
oOMeHa npu caxapHoM Auabere. Hapymenus nunuagHoro oOMeHa mpu caxapHoMm nuabere.
Hapymenust 6enkoBoro oOMeHa mpu caxapHom nuabere. Jlpyrue naTojaoruu yriieBoaHOTO
obmena. Hapymienus meTabonm3Ma IITFOKO3bl: HAPYLICHUS TITUKOIN3a, HAPYIICHUS
neHT030(0c(haTHOTO IHUKIIA, HAPYIICHUS ITyTH YPOHOBBIX KHCIIOT, HAPYIICHHUS TIIFIOKOHEOTEHE3a.
Hapymenust metabonmsma ranakrossl. Hapymenust metabonusma GpykTo3sl. Hapymenus
MeTaboIM3Ma rIIMKOTreHa: TIMKOT€HO3bl, arlIMKOreHo3bl. Hapyiienuss MeMOpaHHOTO TpaHCIOpTa
rekco3. Hapymenus merabonn3ma yrieBoa-0elIKOBbIX KOMIUJIEKCOB: HapyIIeHUsI MeTaboiu3mMa
TIIMKOMPOTEUI0B, HApYIICHU MeTaboI13Ma MPOTEOTTMKAHOB.

Monyis 2. [latonoruu naMnugHoro oomMeHa

XapakTepucTuka U MeTaboIu3M Jinnonporen108. Hapyienus tpancnopTa JUNONpOTEU10B.
Jucnununemun. Hapyienust oOMeHa JIUMU0B B TKAHIX: HApYIICHHE IPOIIecca OKUCICHUS
KHUPHBIX KUCIIOT, HApyIIEHUE Ipolecca pacna/ia JUMUI0B (Junuao3bl). Kuposoe
nepeposxaeHue neyeHu. OOpa3oBaHHe KEITUYHBIX KaMHEH.

Monynsb 3. [Tatonoruu 6en1KoBOro ooMeHa

IIporeonus u ero HapymeHus. HaciencTBeHHble HApyLIEHNs TPAHCIIOPTa aMUHOKHCIIOT.
Hapymenust obumx myTei npespaiieHust aMuHokucaoT. Hapymienus muxiia
MoueBHuHOOOpa3zoBanus. Hapymienus oOMeHa cinoxxubix 6enkoB. Hapymenns oOMena
reMIpOTEeU10B: Nophupun, NopPUPUHYPHUH, TEMOTTIOOMHONATHH, HApyIIEHNUs MeTaboI13Ma
ounupy6una. Hapymienust oOMeHa HyKJeopoTen0B: HapyLIeHHs] OOMEeHa MypPUHOBBIX U
MUPUMHIMHOBBIX HYKJIEOTH]IOB.

Monyns 4. buoxuMudeckre u MaTOXMMUYECKHE MEXaHU3Mbl TEMOKOATYJISIIMY U pUOpHUHOIU3a

buoxumuueckrne MexaHn3Mbl reMocTasa. [latoxuMuueckne MeXaHu3Mbl HapyIIEHN TeMocTa3a:
TPOMOOIIUTONATHH, KOATYJIONATUH, NePUIUT (PU3UOTOTHUECKUX AHTUKOATYJISTHTOB, HAPYILICHUS
¢ubpunonuza, IBC-cunapom.

Mopyns 5. [Tatonoruun perynsnuu

Hapymenust pyHkuuu runoranaMo-Tunopu3apHoi CUCTEMbI: TATOJIOTUS aieHoTunopu3a,
naTosorus Heiiporunogusa. Hapymenust GyHKINN HAIOYSUHUKOB: MATOJIOTHSI KOPbI
HA/IMTOYEYHUKOB, MTaTOJIOTHsI MO3TOBOTO BEIIeCTBA HaANMOYeyHHKOB. [TaTobnoxumus
ocreornopo3sa. [Tarobnoxumus monoBeIx xené3. [JaTo6noXuMust IMUTOBUIHOM JKese3bl.



AHHOTAIIUS PABOYEM [TPOT'PAMMBI JUCHUITIMHBI «UMMYHOXUMMU S1»
ConeprxkaHue TUCIHUILIAHBI

Mopyne 1. OCHOBBI UMMYHOXUMHH. 3AKOHOMEPHOCTH B3aWMOJECHCTBUS AaHTUTE€H-aHTUTENO

Beenenue B ummyHoxummuio. Hcropust craHoBiieHus uMMyHoxumuu. OmnpenereHue,
IpeIMeT, METOAbl M 3a/ladl MMMYHOXMMHUHU. BbHoXumuueckue OCHOBBI (PYHKIIMOHHUPOBAHUMN
UMMYHHOU cucTeMbl. [loHsTHE 00 aHTHreHax W aHTUTENaX. I'yMOpalbHbII UMMYHHBIA OTBET.
Cucrema KOMIUIEMEHTA.

B3anmopeiictBue aHTUreH-aHTUTENO. lIpupoaa aHTUreHHBIX AeTEepMHMHAHT. ['anTeHBI.
Ponb yrieBogubeix KOMIOHEHTOB. Kiacchl aHTUTEN, UX CTPOEHHUE, CBOMCTBA W OMOJIIOrMYECKUe
¢byskiun. ['MOpuaOMBI, TOTy4eHHEe MOHOKIIOHAILHBIX aHTHTEI.

MexaHu3M B3aMMOJICHCTBUsI aHTHUTEeH-aHTHTEN0. AdduHHOCTh. ABUAHOCTH. CrocoObI
pacyera mapaMeTpoB B3aUMOJICUCTBHUS aHTUTENA C MOHOBAJICHTHBIM AHTUTEHOM. AHaIHU3 IO
Cxoatuapny, HenuHelHas perpeccus. ['ereporeHHocTs no apuHHOCTH K aHTUTeHy. [lokazarensb
rereporeHHocTH: rpaduk Curca. Mctuanas adpduHHOCTD. B3anMoielicTBre ¢ MOJIMBAICHTHBIMU
JUraHaamu.

N3ydyenne mapamMeTpoB  B3aUMOJCHCTBUSA  AHTUTENA €  AHTUTEHOM. MeToasl
JIMHEapU3allK, HEJTMHEHHAsl PErpeccusl.

Monyns 2. UMMyHOXUMHYECKHE METO/IbI UCCIIEI0BAHMS

Knaccugukanuss ©”MMyHOXMMHUYECKUX METOJOB HCCIENOBaHUsA. Peakium ¢ ydactuem
MEUEHBIX AHTUI'CHOB M AaHTUTEN. ['OMOreHHbIe M TreTeporeHHble MeTo]bl. KOHKYpeHTHBIH u
HEKOHKYPEHTHbIN aHanu3. Cuctema OMOTUH-CTPENTaBUIUH.

NmmyHodepmenTHbli  aHanu3. Mcnosnb3dyemoe obGopynoBanue. KadecTBeHHBIH U
KOJIMYECTBEHHBIM BapuaHT. MaTemMaTuyeckue MeTO/Ibl IOCTPOCHHUE KATMOPOBOYHBIX KPUBBIX.

PagnonmmyHonornueckuit  ananus.  HMmmyHodayopecrieHTHble  MeToabl.  Bupsl
BapuanTts! Tect-cuctem. CoBpeMeHHbIE BapHaHTHI pa3/ieIeHHs] KOMIJIEKCOB aHTUTE€H-aHTUTEJIO.

HNMmMmyHOOTMYEeCKHEe peakuuu. Peaknuu arriaooTHHAUUM, [PEHUNWTALNN, pPeaKlus
CBSI3bIBAHUS KOMILUIEMEHTA, peakuus HEeUTpaIu3aum. NMmyHONpenunuranus,
ummyHonud¢ysus. Ilpsmas U  HempsiMass peakuus armIlOTHHAMM. [pynmbl  KpoBU
yenoBeka.Peakuys nMMyHonpenunuranuu. IMmmyHotypOuaumerpus. Jlarekc-arriatoTHHALMS.

CoBpemeHHbIE UMMYHOXUMHYECKHE METOJIBI. HNmmyHo31€eKTpOdOopes.
Nmmynoxpomatorpadus. UmmyHnoGnorTusr. Ilpotounas uurodmaroopumerpus. [lpumenenue
MEYEHBIX aHTUTEJ B IUTOJOTUU U TUCTOJIOTUH.

AHHOTAIIUSA PABOYEHN NPOTPAMMBI JIJUCHUIIJIUHBI «MOJIEKYJISIPHASA
I'EHETUKA U TEHETUYECKASA NH)KEHEPUS»

Coneprxanue TUCIUILIAHBI

Monyne 1. MonexynsipHas reHeTuKa

Opranuzaiys TeHeTUYECKOro anmnapara *KUBbIX OpraHu3MoB. OTIHYUS T€HETHKU MPOKAPUOT U
JYKapuOT Ha YPOBHE CTPOEHUS, TPAHCKPHIIINH, TPAHCIAIHMH, PETYJIANHH W (GopMUpOBaHUS
Tpanckpunta. [Ipupona renerudeckoid nHpopManuu. ['eH ¢ reHeTHYecKol W OMOXUMUYECKOU
TOUKM 3peHus. PacmmdpoBka renerndeckoro koaa. MosekylspHble OCHOBBI CHHTE3a OENKOB.
Pu6ocomel. TpancnoptHas PHK. Mupopmarmonnas PHK. Cunre3 PHK. TpaHCKpUITIIMOHHBIN
anmapar kieTkd. CalThl WHHUNMANWN TPAHCKPUNIUK. TepMUHaNMs W aHTUTEPMHUHAIIUS.
Kontponb rennoil skcnpeccuun npokapuoT. OmnepoH Ha NpHUMEpPe OpraHU3alMH JIAKTO3HBIX
reHoB. CpeacTBa peryssiiMd ONepoHOB. JIMTHuecKui Kackaj W JIM30TE€HHAas penpeccus.
Coxpanenne JIHK B psny mnokoneHuil. PenmiamkoH Kak eQuHULA peruiMKauuu. Tomnosiorus
perummkammu  JIHK. ®epmenrtatuBHbd anmapar perukanuu. Cucrema 3amutel  JIHK.



Boccranosnenne u pexkomOunanus JIHK. Tpancmozonsl u Tpancmosunus. bakrepuanbHbie
TPAHCIO30Hbl. DYKapUOTHUUYECKHUE TpPaHCNO30HBL. [S-amemenTel. Tn-anementsl. ®ar Mu. P-
aneMeHThl. PerpoTpancno3onsl. Mexanusmbl TpaHcno3unud. Crnenu@uuHOCTh HHTETPAlUU.
Poine u mpumenenue Tpanco3oHnoB. ['eHomHbIe iepecTpoiiku. O0mmue cBolicTBa OaKTeprUaTbHbBIX
miasmua.  Permukanmsi.  WaTterpamus. Konbproramus. MoOwnmumzanusa. HecoBMecTHMOCTS.
[ToBepxHocTHOE UcKIIOUeHHE. DPeHoTunuyeckne nprusHaku. CTabuabHOCTD Tu1a3Mul. [1masmunel
C IIUPOKUM Kpyrom xo3seB. JIunelnsle miazmuabl. [Lmazmunabl gposxokeit. MosekynsipHas
reaetuka (aros. Par msambma u aamMOmonmHoe cemeiictBo. @ar P1. ®@ar M13. Crpykrypa.
MexaHu3M JIM30reHUN.

Monayns 2. ['eHeTrdeckas HHXEHEpHUs

®epMeHThI reHeTHYecKor nHxenepuu. depMeHTs! pectpukinu 1 moaudukanuu. JJHK-nuraser.
ITomumepassl. Hykneassl. Bekropel ans kioHupoBanus B Oakrepusax. OOmias XapakTepucTUKa
BekTopoB. Knaccudukarus. OcHOBHBIE CBoWcTBa. JlomomHuTENbHBIE CBOMCTBA. [lnazmugHbIe
BeKkTOphl. darosbie BeKTOpbl. [ MOpuaHBIE BEeKTOPHI. BekTOphl — TpaHCcno30Hbl. CpaBHUTEIbHAS
xapaktepuctuka BekTopoB. Omnepanmu Ha JIHK. Tlogroroka ¢parmentor JHK ms
kioHupoBanus. OOveaunenue ¢parmentoB JIHK. CuHTe3 0nIMroHyKJI€OTHIOB U TI'€HOB.
Hanpasnennelii MmyTrareHe3. AHanu3 T'€HOB M Te€HOMOB. I[IpoOieMbl co3maHHs TE€HOMHOMU
oubnuoreku. CkpuHMHr OaHka reHoB. @Dusmuueckoe kaptupoBanue JIHK. Omnpenenenue
nepBuyHOM cTpykTypsl JJHK.

AHHOTAIIYSA PABOYEN TPOTPAMMBI JJUCHUILIUHBI «KJIETOYHASI
NH)KEHEPUS»

ConeprkaHue TUCIHUILIAHBI

Monyns 1. BBeaenue B kieTounyo urxkeHnepuro. Llenu, 3anaumn, 00beKThl KJICTOYHON
umwkenepuu. O60py10BaHNE, TUTATEIbHBIE CPE/IbI, OCHOBHBIE METObI KYJIbTUBHPOBAHMS.
HcTopus u mpobraembl pa3BUTHUS KyJIbTUBUPOBAHUS KUBOTHBIX KJIETOK, CTAHOBJICHUS U Pa3BUTHS
KJIETOYHBIX TEXHOJOTUN. VICTOUHUKY M TUIIBI KJIETOK. TeXHUKA BEIEHUSI KJIETOUYHBIX KYJIbTYD.
Br16op nutatenbHBIX cpell U CyOCTpaToB AJsl KyJIbTUBUPOBAHHMS )KUBOTHBIX KJIeTOK. KieTounbie
JIMHUW: OTPaHUYEHHBIE U MOCTOSTHHBIE. VICTOYHUKM KJIETOK: MepBUYHbIE KJIeTKU. CTBOJIOBBIE
KJIETKH U UICTOYHUKH UX BbLI€NICHUs. THUIBI KyJIbTUBAMOHHBIX CUCTEM ISl IEPUOANYECKUX U
MPOTOYHBIX KYJBTYp KJIETOK. KileTouHble TEXHOMOTUN U TKaHeBasi HHKeHepus. [[puHiuns: u
OCHOBHBIE MTOAXO0AbI. MaTepualibl, HPUMEHEHHBIE JUIsl U3TOTOBJIEHUS KIETOYHBIX MAaTPUKCOB.
MeToapl KOHCTPYUPOBAHUSI IBY-TPEXMEPHBIX MATPUKCOB U3 PA3IUYHBIX TUTIOB OMOMaTEepHaIOB
C IPUMEHEHUEM TEXHUKHU UCIIAPEHUsI PACTBOPUTEIIS], KOHTAKTHOTO MPECCOBAHUS, SKCTPY3HH.
Mertoap! oTy4eHuUs! TOPUCTHIX MAaTPUKCOB.

Monynb 2. KynpTUBUpOBaHUE )KUBOTHBIX KJIETOK. VICTOpHUS KyJIbTUBUPOBAHMSI )KUBOTHBIX
KJIETOK. BBeZicHUE KIIETOK B KyJIbTYpY, UX IIPOUCXOXKIACHHUE. XapaKTEpUCTUKA KIIETOK,
KyJIbTUBHPYEMBIX in Vitro. [IuTarenpHble Cpebpl U yCI0BHS KyJIbTUBUPOBaHUS. CHCTEMBI
KyJIbTUBUPOBaHUSA KIE€TOK. KynbTypa KieTok uenoseka. KyabTUBUpOBaHUE KIETOK U TKaHEN
6ecro3BoHOuYHbIX. KynbTuBHpoBanue opraHos. [IpuHIMIBI pabOTHI B KIETOUHOH JIabopaTOpUu U
OCHOBHBIE NTpaBuiIa acenTuku. O60pyaoBaHNe, HEOOX0IUMOE ISl pabOTHI C KIETOYHBIMU
KyabTypamu. CUCTEMBI U YCIIOBUS, HEOOXOAUMBIE JIJISl POCTa KJIIETOUHBIX KYJIbTYD.
KynbTuBupoBaHue KJIeTOK M TKaHell 0ecrio3BoHOYHBIX. KyIbTHBHpOBaHUE KIIETOK YellOBEKa.
Oprannas kynbrypa. [loTeHIMan KIeTOYHbIX TEXHOJIOTUMN JUIsl JIEYEHUS CEPAEUYHO-COCYUCTON
CUCTEMBI; PEKOHCTPYKLIMH TKaHEH NIOPAKEHHBIX BHYTPEHHUX OPIaHOB, TBEPAOU U MATKUX
TKaHEeW; CyCTaBOB, MbIILIEYHON TKaHU [IpuHIMIIBI paOOTHI B KJIETOYHOMU JabopaTopuu U
OCHOBHBIE ITpaBmiIa acenTuku. O60pyaoBaHe, HEOOX0UMOE ISl paOOTHI C KIICTOYHBIMU
KyJabTypamu. CHCTEMBI U YCIIOBUS, HEOOXOAUMBIE JIJISl pOCTa KJIIETOUHBIX KYJIbTYD.



KynbTuBupoBaHue KI€TOK M TKaHel 0ecrnio3BOHOUYHbBIX. KyJIbTUBHpPOBaHUE KIIETOK YelIOBEKa.
OpranHas KyJIbTypa.

Monyinb 3. 'nOpuansanust )KuBOTHBIX KiIeTOK. Mcropust merona. Metoz co3ianust Xumep.
MexaHn3M ciausHus KIeToK. MOHOKIIOHanbHBIE aHTUTENA. [[onydeHre MOHOKIIOHAJIBHBIX
anTuten. [IpuMeHeHre MOHOKIIOHAIBHBIX aHTUTEN. KiloHnpoBaHue :KUBOTHBIX. McTopus
Bornpoca. ['ubpuanzanus ;kuBoTHbIX KieTok. [ mOpuaomuas rexuuka. Kinonuposanue
MJIEKOIIUTAIOIMX. MeToIbl TpaHCIUIaHTaluHU A1ep. [lepcrekTuBBI UCII0JIB30BaHUS METOAA.
CrBonossle kietku. Mcropus Bonpoca. [lepcrieKThBbI NCIIOJIB30BaHUs CTBOJIOBBIX KJIETOK B
Ouosioruu u MeaunuHe. [IpuHIUIBI TPOBENCHHUS KJIETOYHOM TEparuy ¢ IPUMEHEHUEM
CTBOJIOBBIX KJIETOK. DTH4eckue npodiemsl. [Iporece nepeaaun HOBBIX TEXHOJIOTUH B
KJIIMHUYECKYIO IPAKTHUKY .

Monyns 4. TpancrutanTanus SMOpHOHOB. DKCTPAaKOPIIOpAIbHOE OIUIO0TBOpeHHe. Peakius
OpraHu3Ma Ha UMIUIAHTALMI0 MaTePHAaIOB U MPOLIECCHl B3aUMOAEHCTBHUS ¢ HUMU. Da3bl
BOCHAJINTEIbHO-PENAPATUBHON PEAKIIMN U 00pa30BaHUE KAIICyJl BOKPYT UMILJIAHTATOB.
KreTouHble 1 MEXKIIETOUHBIE 3JIEMEHTHI, Y4aCTBYIOIUE B TKaHEBOM peakuu. OCOOEHHOCTH
peakiy Ha THOPOIHOE TeJIO U 00pa30BaHME TMTAaHTCKUX KieTok. Kanbuudukamms
UMIUTaHTaTOB. DaKTOPHI, BIUAIONINE HA KANbIIM(PUKAIINIO OMOMaTeprUaIoB, MEXaHU3MbI
Kanbludukanuu. Bo3sMoxHbIE TyTH HHTHOMPOBAHUS MEPBUYHBIX CTAAUN KATbIN(DUKAIIUH.

Mopnyns 5. KpruokoHcepBanys ;KMBOTHBIX KJIETOUHBIX KyJbTyp. Kpronporekropsl. [IpuHnmmns
pa3sMOpaKuBaHMsI KJIETOYHBIX KyJIbTYp. OCHOBHbIE IPUHLUIIBI KPUOOUOJIOTUH.

AHHOTAIIUS PABOUYEM ITPOT' PAMMBI JIJUCIIUILJIMHBI «BUOXUMMSI
MEMBPAH U KVIETOYHBIX CTPYKTYP»

Coneprxanue TUCIUILIAHBI

Monyinb 1. CTpykTypHO-(DyHKIIMOHAJIbHAS OpraHU3aIis ONOJIOrHYECKUX MEMOpaH

MonynbHas eaununa 1 bruonornyeckue GpyHKIMH, CTPOEHHE U pa3HOOOpa3ue MeMOpaH.
3HaueHue MeMOpaH B (DYHKIIMOHMPOBAHWUU KIJIETOK: pa3iuuus MEXIy MeMOpaHamu; Oenku u
JUNUIBL; BaxkHeWme GyHkiun memopan; CtpoeHue U cOopka MeMOpaH: JOKaIu3alus CUHTe3a.
DOBoIOUS MpeicTaBiIeHU o cTpoeHnH MeMmOpaH. JKHAKOCTHO-MO3auyHask MOJieidb CTPOEHUs
OMOJIOTNYECKUX MEMOpaH

MonynbHas equauia 2. CoBpeMeHHbIE TOIX0/Ibl K UCCIIEI0BAaHUIO KIIETOUHBIX MEMOpaH.
Metoabl U3yueHHsl COCTOSHUS MeMOpaH M KMHETHKM MEeMOpaHHBIX (epMeHTOB. Brinenenue u
XapakTepucThKa MeMOpaHHbIX Qpakuuii. MeTos! pa3pylieHnss MEMOpaH KIIETOK.

Merton nuddepeHnanbHOrO LUEHTPUPYTHpoBaHUsA. Meronbl HIACHTU(UKALUN  (HpaKIHii:
TUQGPaKIUs PEHTIeHOBCKUX Jy4ell, 3JeKTpoHHash Mukpockonus. OrnpeneneHue akTUBHOCTU
MapKepHbIX (pepMEeHTOB. MeTo/ bl H3YUYEHUs JMHAMUYECKOT0 MOBEACHUSI MEMOPAHHBIX CUCTEM U
JUNHUI-0€JIKOBBIX B3aUMOJICHCTBUI: 3JIEKTPOHHBIM MMapaMarHUTHBIA PE30HAHC, JAEMOJIApU3aLUs
¢byopecueHIINM, SAEPHO-MArHUTHBIA PE30HAHC, METOX KPYTOBOTO JUXPOM3Ma, METO[
CKaHUPYIOLEH KaTOpUMETPHUH, (PIIyOpEeCIIeHTHAsE CIEKTPOCKOIIHSI.

HckyccTBeHHble MeMOpanbl. Bunibl, ¢usndeckue cBOWCTBAa M NMPAKTUYECKOE MCIOIb30BaHHE
UCKYCCTBEHHBIX MeMmOpaH. MemOpanHuble cuctemsbl. [lonumepnsie memOpanbl. Jlnamazon
MeMOpaHHBIX  Omepanuii: MuUKpouiIbTpanus, yiabTpaduibTpanus, oOpaTHBIi  ocMocC,
nepBaropanus, cernapanus ra3a, 11ainmus, xpomarorpagus.

[Tonatue wu3OUpaTenbHO-NPOHUIIaEMOl MeMOpanbl. KpHomoBpexaeHHMe W KpHO3aLIUTa
KJIETOYHBIX CTPYKTYp. TemmepaTypHO-OCMOTHYECKHH IIOK KJIeTKUu. Ponb MexaHHM4eckoro
(akTOopa B MOBPEKICHUU KIETOYHBIX CTPYKTYyp. [Hmore3a MuHMMaigbHOro obobema. beicTpoe
IBYXCTyNeH4YaToe 3amopaxuBaHue. CrnocoObl HU3KOTEMIEPATypHOTO KOHCEPBUPOBAHUS



KJICTOYHBIX CYCHECH3UH. 3aMOpaXKMBaHUE M XPaHEHHE MEMOpPAHHBIX CTPYKTYp M CYOKIIETOYHBIX
OpraHes.

MonynbHas equauna 3. MOJEKYIsIpHOE CTPOCHHE OMOJIOTUIECKUX MEMOpaH.

Tunbt u  QyHKUME MeMOpaHHBIX JIMIUAOB: IHLEPOPOCHONUIHUABL,  CHUHTOTUIUIBL;
TITUKOCQHUHT OJTUITHTBL; xosectepoil. DyHKIMOHALHBIC CBOWCTBA JIMITHIOB. DWUKO3aHOM/IBL;
dbochonnozutuasl. MemOpanubie OenKu: (PU3. U XUM. CBOMCTBA; TEPMOJIMHAMUYECKUE 3aKOHBI,
Wuterpanpapie Oenku. MemOpaHHBIE OCNKH, CBSI3aHHBIC C JIMIHIAMH. DBENKH, CBsS3aHHBIC C
yrineBonamu. [lepudepuueckue Oenku. [lutockemer MemOpanbl. [loBepXxHOCTH MeMOpaH
NOJISIPHBIX  KieToK. Crenuanu3anuss MeMOpaH. [loBepXHOCTHBIE pelenTOpbl KJIETOYHBIX
MeMOpaH. MexaHu3M TpaHCMeMOpaHHOM Nepeayu CUrHaa.

Monyns 2. OcoOeHHOCTH SHEPreTUKU M TPAHCIIOPTA BEIIECTB Yepe3 OMOJIOTrHUECKYI0 MEMOpaHy
MonaynbHasa enuauna 4. Knerounast sHepreTuka.

Crpoenne muroxonapuil. Oxucnenue. [IpoTOHBI U reHepanusi SHEPruu. YTIEBOJBI U YKUPBHI;
obpa3zoBanue aueTwii-CoA. XeMHOCMOTHYECKOE COIpPSIKEHHE; TPAHCIOPT 3JIEKTPOHOB; POJIb
IIPOTOHHOI'O HAacoca B CUCTEME TpaHcropTa AeKTpoHoB. Cunte3 ATP u apixarenbHas 1emnb.
MonynbHas equanna 5. [L{luTockener u MEXKIETOUHbIE KOMMYHUKALIAH.

MuxkporpyOouku U LeHTpocoma.  MonekyisipHble  JIBUraTenud. AKTHHOBas  Kopa.
ITpomexxyTounsle (uiaamenTsl. CTpYKTypa NPOMEXYTOUHBIX (pUiIaMeHTOB. MUKPOTPYOOUKH.
benku, accomuupoBaHHble C MUKpOTpyOOoukamu. MoJeKkyspHble ABUraTeNN: ABMXKEHUE IO
MHUKpOTpyOOoukaMu. PecHHUUKM M LEHTpUOIU. AKTHHOBBIE (DUIAMEHTBI. AKTHH-CBSI3BIBAIOLIME
Oenku. KierouHast curHanmm3anysi, KajdblMid W TEIb30JUH. MHO3MHBI M CBS3aHHBIE C HUMH
MOJIEKYJIBI.

MeXKIIeTOUHbIe COeTUHEeHN U niepeaada nHdopMarn. KieTounbie KOHTaKTHI U aare3us. Bus
KOHTakToB.  KieTroyHo-maTpukcHblE B3auMozeicTBUs. BHekneTounslli Marpukc. basanpHas
MeMmOpana. Posib BHEKJIETOUHOTO MaTpHKCa B IPOLIECCe Tepeiayn curuaina u auddepeHunpoBke
KieTok. Monekyibl kinetounoi agre3un. Heliponansaele CAM. Knerounas aare3us u nepenada
CUTHAJIA.

MonynbHas eauauna 6. OCHOBBI TPaHCIIOPTA BEILECTB Yepe3 MeMOpaHy.

XapakTepucTUKa TPaHCIOPTHBIX mnpoieccoB. [laccuBHas nuddysus, odnerdennas nudpdysus,
NIEPBUYHO-AKTUBHBIA TPAaHCIOPT, BTOPUYHO-AKTUBHBIA TPAHCIIOPT, MEXAaHU3M, CONPSIKEHHBIN C
W3MEHEHUEM CTPYKTYPHOM 11e10cTHOCTH MeMOpaH. Hecriennduueckas nuddysus.

Crpoenre M (PyHKIMOHMpOBaHHE OEJIKOBBIX KaHAJIOB. MexaHH3M IepeHoca OeNKOB MexIy
opraHeuiamMy. J[BWXKyliMe CHJIBI IIaCCUBHOTO TpaHCIOPTa BELIECTB 4Yepe3 MeMOpaHy.
buoankrporenes. I[loHsTHE «3IEKTPOXMMHUYECKOTO TPAJUEHTAY.

OTnnuus NEepBUYHO-aKTUBHOIO TpaHcHopTa OT mnaccuBHoro. TpaHcnopTHele ATdasbl.
ONEKTPOHENTPAIbHBIN U 3JIEKTPOre€HHBIN aKTUBHBIM TPAaHCIIOPT HOHOB.

Bunet oOneryenHoit aud¢ysuu: yHUNOPT, CUMIOPT, AaHTUNOPT. CENeKTUBHOCTb HOHHBIX
KaHasoB. OCHOBBI BTOPUYHO-aKTHUBHOI'O TPAHCIIOPTA.

Wonnblii romeocrad kieTku. TpaHcrnopT Bojabl. CrnocoObl peryivpoBaHUs —COJEp:KaHUs
OMOJIOTMYECKH BaKHBIX METAJJIOB B KJIETKE.

WNonHasg acuMMerpus: HaTpuid M Kanui. MarHud W Kanbluil. 3HAa4€HUE CEJIIEKTUBHOIO
pacripeniesnieHust HOHOB. Moaudukaropsl MeMOpaH.

OHAOIMTO3 U DK30IUTO3

MonynbHas eauauna 7. CtpoeHue U GyHKIMU PELENTOPOB ONOIOTHYECKUX MEMOpPaH.
PenentopHbie THPO3UHKUHAZHI. OcHoBHas  ctpyktypa RPTK-penentopos.  Jluranmsr
RPTKa3. Src-ceMeHCTBO BHYTPHMKJIETOUHBIX THP3MHOKHA3. Ydactue mpoTenHpocdaras B
nepenaye curHana. llepemada curHama oT TUPO3MHOKHMHA3HBIX perientopoB. CBoiicTBa
HETUPO3UHKHHA3HBIX PELENTOPOB. Penentopel reMONO3THYECKMX [UTOTOKCUHOB. CUTHAIBHBIN
MEXaHU3M IeéMOMNOITUYECKUX [IMTOTOKCHHOB. PenenTopsl ¢ CepUH-TPEOHUHKUHA3HBIM JIOMEHOM.
Tpancdopmupyrommii akrop pocra f. Ilepenaya curnana depe3 MHTETPUHOBBIE PELETITOPHI.
[IpukpeneHrne HHTErpruHA K BHEKJIIETOYHOMY MaTPUKCY Y IUTOCKETIETY.



AHHOTAIIAS PABOYEM ITPOT'PAMMBI JINCIHATIJIMHBI «tBUOKWHETHUKA»
Coneprxanue TUCIUILIAHBI

Monyinb 1. BBenenne B OMOKMHETUKY

ITpeamer n3ydeHuss OMOKMHETUKHU. XUMHUYECKash KUHETHUKA KaK OCHOBAa OMOKHHETUKH. DepMeHT-
cyOcTparHblii  KOMIUIEKC. Mexanu3sM Muxasnmuca-Menten. Meron rpadoB mpu  aHaiIn3e
KHHeTHUYecKuX cxeM. MHrubupoBaHue u akTuBauus M30bITKOM cyOcTpara. MHOrocyocrparHsie
peakuuu. @epMeHT-cyOCTpaTHBI KoMIUIeke. Mexanu3m Muxasnuca-MenteHn. Metox rpados
IpU aHalIM3€e KUHETHYECKUX cXeM. VHrubupoBaHue M aKTUBaIMs M30bITKOM cyOcTpara.
MHorocyOcTparHbie peakiuu.

Monyinb 2. MonekynsipHas peleniuus
Penenrtopsr " JIMTaHJBI. ATOHUCTEHI u AHTarOHUCTBI. [MpuHIMD
CTPYKTypHOWKOMIUIEMeHTapHOCTH. Criennpuieckoe u Hecrenu(puIeckoe CBI3bIBAHUE.

Monayns 3. MemOpaHHBI TpaHCTIOPT

MemOpansbl ki1eTkd. MexaHu3mbl TpaHcnopTa: naccuBHas auddysus, odnerdennas nuddysus,
aKTHBHBIN TPAaHCIOPT, TpaHCIOKaus rpynm. KnHeTnka Tpancnopra HOHOB: ypaBHeHus: Hepcera,
MeMOpaHHbIC MOTECHIUAIbl. MeMOpaHbl KJIeTKH. MeXaHu3Mbl TpPAHCIIOPTa: IACCHBHAs
maddysus, obnerdenHas audQy3us, aKTUBHBIA TPAHCIOPT, TpaHcIoKauus rpymn. KuHertnka
TpaHCIIOpTa HOHOB: ypaBHeHUs1 HepcTa, MeMOpaHHBIC IOTEHIIUAIBI.

Monynb 4. Maremarudeckasi MOAEIb KICTKU
Mozenb SpUTPONMTA: TIMKOIHM3, TIEHTO3HBIA [WKI, aJCHO3WH HYKJICOTHIHBIA METa0OoIu3M,
MeMOpaHHBIN TPAHCIIOPT U OCMOTHYECKAst MOJICIIb.

AHHOTAIIUAA PABOYEHN TPOT'PAMMBI JJUCHUIIIUHBI «BUOTEXHOJIOTUS B
MMPOU3BOJACTBE AHTUBUOTHUKOB»

Coneprxanue TUCIUILTAHBI

Mopyns |. O0mas 6GnoTexHONIOTUs

MonynbHas eaununa 1. Beenenue B 6MOTEXHOIOTHIO aHTHOMOTHKOB.

BBenenune. buorexnonorus kak Hayka M cepa mpousBoicTtBa. Kparkas ucropus pa3BUTHS
OouotexHoioruu. buorexHomorus u (QyHAaMEHTaJIbHBIE AMCUUIUIMHBL buoTexHonorus u
MeaunuHa. [lodydyeHne OHMOTEXHOJIOTMYECKMMHU METOJaMU JIEKAPCTBEHHBIX IIpernaparoB
(aHTHOMOTHKOB). BHOOOBEKTHI Kak CpeACTBO IPOU3BOJACTBA JIEKAPCTBEHHBIX IpenapaToB
(anTubmortukoB). Knaccudukanus 0noo0beKTOB. MakpoOoOBEKThHI )KMBOTHOTO IPOUCXOXKICHUS.
YenoBek kak AoHOp. YeloBeK Kak 00bEKT MMMYHM3ALUU U JAOHOP. MIEKONUTAroue, NTHLIBI,
pEeNTHIINY, PBIOBI, HACEKOMbBIE, TayKOoOOpa3Hble, MOpCKUe Oecrio3BoHOUYHbIE. KyabTyphl TKaHei
YeJIoBeKa M JPYTuX MIieKonuTaromux. OCHOBHbIE TPYHNBbl MOTYYaeMbIX OHOJIOTHYECKH
aKTUBHBIX  BelECTB  (aHTUOMOTUKH). bBHOOOBEKTHI  PaCTUTENBHOTO  IPOUCXOXKICHUS.
JlukopacTyiue, NiIaHTalMOHHBIE pacTeHus. Bogopocnu. KynbTypel pacTUTENbHBIX TKAHEH.
OcCHOBHBIE TPYNIBI TOJYYaeMbIX OHOJOTMYECKHM aKTUBHBIX BEMIECTB (AHTHOMOTHKH).
brooObeKkThl — MUKpOOpPraHu3Mbl. DyKapuoThl (mpocTteiiue, rpulbl, Apoxoku). [IpokapuoTsl
(axTuHOMHULIETHI, 3yOakTepun). Bupychl. OCHOBHbIE TpyHIbl MOIYYaEMbIX OHOJOTHYECKU
aKTHBHBIX BeHIECTB (AaHTUOMOTHKH). BHOOOBEKTHI — MaKpOMOJEKYJbl C (epMEHTaTUBHOU
aKTUBHOCTBHIO. [IpoMbInIeHHbIE OMOKaTaIN3aTOpbl HA OCHOBE MHJMBUIYaJIbHBIX (DEPMEHTOB U
MYJIbTH(QEPMEHTHBIX KOMIUIEKCOB. BHUOKOHBEpCHS ITPH MOTy4YeHUH aHTUOHMOTHKOB.



MopnyneHas enuHuna 2. ['eHEeTMYEeCKHE OCHOBBI COBEPIICHCTBOBAHUS OHOOOBEKTOB —
MPOAYLICHTOB AaHTUOUOTHKOB.

Ilytu 1 MeTonpl, HUCHOJb3yEeMble NPU IOJYyYEeHUM Oo0Jiee NPOAYKTUBHBIX OHOOOBEKTOB U
OMOOOBEKTOB C JAPYTMMH Kauy€CTBaMH, MOBBIMIAIOIIMMU BO3MOXKHOCTh HMX HCIOJB30BAaHUS B
IIPOMBIIIJICHHOM IPOU3BOACTBE (YCTOMUMBOCTh K HMH(EKLUAM, pOCT Ha MeHee Ie(UIUTHBIX
cpenax, 0oJbIlee COOTBETCTBUE TPEOOBAHUAM MPOMBIIIICHHON TUTUEHBI U T.1.). TpaauliuoHHbIe
MeToAbl cenekuuu. Bapuaunonsele psaasl. OTOOp CHOHTAHHBIX MyTauuil. MytareHes u
cenekius. OuU3nUECKUe M XMMUYECKHE MyTareHbl, MeXaHu3M ux aeWctBus. Knaccudukarms
myTtaiuil. IIpobnembl reHeTHdyeckod CTAOMIBHOCTHM MYTAHTOB IO IPU3HAaKy 00pa3oBaHUs
[IEJIEBOT0  OMOTEXHOJIOTUYECKOTO TpoaykTa (aHTHOMoTuKa). KierouHas WHXEHEpUS W
UCIIOJIb30BaHUE €€ METOJOB B CO3JAHMM MHUKPOOPraHM3MOB M KIETOK PAaCTCHMM — HOBBIX
IPOAYLCHTOB OHOJOIMYECKH AaKTHUBHBIX (JIEKAPCTBEHHBIX) BEIIECTB — AHTHOMOTHKOB.
IIporomiacTupoBaHue U CIHUSHUE MPOTOIIACTOB MUKPOOPTraHU3MOB U pacTeHU. BO3MOXKHOCTD
MEXBHUJ0BOTO U MEXPOIOBOr0 CIMSHU. I MOpUIBl, MOTy4YaeMble MOCIE CIUSHUS IPOTOIIACTOB
U pereHepanuu kieTok. CiusHUe MPOTOIUIACTOB U IOJIYYEHHUE HOBBIX MMOPHIHBIX MOJIEKYJ B
KauecTBe LENEBbIX NPOAYKTOB. [IpoTomactupoBaHue M aKTHUBALUS «MOJYALIUX TEHOBY.
B03MOKHOCTP MOJTyueHHsI HOBBIX OMOJIOTMYECKH AKTHBHBIX BELIECTB (aHTUOMOTHKOB) 3a CUET
aKTUBALUU «MOJYALIUX FeHOB». ['eHeTnyecKkas MHKEHEPUs U CO3JJaHHE C TIOMOIIbIO €€ METOJI0B
IPOAYLICHTOB HOBBIX aHTHOMOTUKOB. OCHOBHBIE NPUHIUINBI TEXHOJOIMH PEKOMOMHAHTHOU
JIHK. BHeXpoMOCOMHBIE TEHETHYECKHE OJJIEMEHThl — IUIa3MUABl W UX QYHKOHA Y
MHUKPOOPIaHU3MOB, HCIIOJIB3YEMbIX B OMOTEXHOJIOTMYecKHX Iporeccax. OCHOBHbIE (HU3UKO-
XUMHUYECKUE XapaKTepUCTHKU IulasMuja. B3aummopneiicTBue mia3MuJl ¢ T€HOM Xo03duHa. Poib
wa3mMugHoH U (arosoit JJHK B reHeTnueckoM KOHCTPYMPOBAHUU IPOAYLIEHTOB aHTUOMOTHKOB.
TpaHcno30HBI M HUX HCIOJIB30BAHME B KOHCTPYMPOBAHMM MpoAyleHToB. HarpaBneHHbII
myTareHe3 (in Vitr0) u ero 3HaYeHHWEe NPU KOHCTPYHPOBAHHU MPOAYLIEHTOB aHTHOMOTHKOB.
[TonsiTHE BEKTOPOB B TEHETUYECKON MHKEHEPUH. BEKTOPHBIE MOJIEKYJIBI HA OCHOBE IIJIa3MHTHON
n d¢aropori JIHK. Xwumuueckuii cunre3 ¢parmentoB JIHK. Meroapl ceKkBeHHpOBaHUS.
XAMHYECKUN CcuHTe3 TeHa. DepMEeHThbl, HCIOIb3YyEMbIE B T'€HETHYECKOM WHIKEHEPHUH.
Pectpukraspl. Kiaccudukanms wu crnenuduuHocTh. DOpPMHUPOBAHUE «JIMIIKMX ~KOHIIOBY.
Pectpukraser  E. coli R1 u paciozHaBaemas €10 1MocCjeI0BaTeIbHOCTh HYKJI€OTH/I0B. JIurassl u
MEXaHM3M UX AeiictBus. [locmenoBarenbHOCTh Onepannii Npy BKIYEHUH Yy>KEPOJIHOTO I'eHa B
BEKTOPHYIO MoJieKyldy. llepeHoc BekTopa ¢ 4yXEpOJHBIM TI'€HOM B MHUKPOOHYIO KJIETKY.
KomnerenTHble kieTku. I'eHeTnyeckre Mapkepbl. MeTo bl HASHTU(UKALIUN U U30JISIIUN KJIOHOB
¢ pexomOunantHoi JIHK. IlpoGnemsl skcnpeccun 4yKepOJHBIX F€HOB B MHUKpPOOpPraHHU3Max.
I'eHBl )KUBOTHOM KJIETKU: 3K30HBI, HHTPOHBI. OOecredeHne BO3MOMXKHOCTH SKCIPECCUU T'€HOB
MJIEKOMUTAIOIUX B MUKpPOOHOM KieTke. OOparHas TpaHckpunrasza. CrocoObl MpeojiosieHus
0apbepoB Ha MYTH SKCHPECCHHM YYXKEPOIHBIX TeHOB. CTa0min3alus 4y>KepOAHbIX OEIKOB
(eneBBIX TPOMYKTOB) B KJIETKE. ['eHETHYeCKHWe METOJbl, O0eCNneYMBaAIOIINE BBIICTICHUE
qyKEepOJHBIX O€NIKOB M cpely. MUKPOOpPraHW3Mbl Pa3HBIX CHCTEMATHUYECKUX TPYMI (JPOKAKH,
9y0aKkTepuy, aKTUHOMHULETBl M Jp.) Kak Xo035€Ba IpPH HKCIPECCUU YYKEPOJHBIX TI'€HOB.
Crnenuduueckue npoOieMbl €HETHYECKOM HMHKEHEPUH INPH CO3JaHMHM HOBBIX MPOJYLIEHTOB
BTOPUYHBIX METa00NUTOB (aHTMOMOTHKOB) KaK LEJNEBBIX OMOTEXHOJOIMYECKHUX MPOIYKTOB.
I'enomuka. IlomHOE CEKBEHMpOBAaHME I€HOMA. 3HAUEHUE MEXIYHAPOJHOTo mpoekra «I'eHoM
YeJIOBeKa» B MEIUKO-OMOJIOrMYecKOM acrekte. Breiseienue hause keeping reHoB ivi y
MAaTOT€HHBIX MHKPOOPTraHU3MOB. [1oMCK HOBBIX MHIIEHEH Ha OCHOBE MPOIYKTOB Vi TEHOB s
AHTUMHUKPOOHBIX BEIIECTB M CO3/IaHHME HOBBIX JIEKAPCTBEHHBIX IPENapaToB aHTUOMOTUKOB.
ITpoteomuka. CoBepIIeHCTBOBAHHE METOAOB JIBYXMEPHOTO 3JIEKTpo(hope3a U «BU3yaTU3aIU»
MpOTEOMa B KaXKJIbIM JaHHBIM MOMeHT. KonndecTBeHHas nporeoMuka. Ee 3HaueHue nis meneit
bapmaruu.

MonynbHas eaununa 3. MMmoOunn3oBaHHble OMOOOBEKTHI B YCIOBUSX IPOHU3BOJCTBA
AHTUOMOTHKOB.



WNnxenepHass SH3UMOJIOTHS W TOBBIIICHHE 3(P(HEKTUBHOCTH OHMOOOBEKTOB (MHIWBHIYATBHBIX
(bepMeHTOB, (EPMEHTHBIX KOMILIEKCOB M KJIETOK IMPOIYLEHTOB) B YCIOBHSX IPOU3BOJCTBA.
NmMmoOuan3oBaHHbple (Ha HEPACTBOPUMBIX HOCHTENAX) OHOOOBEKTHI M WX MHOTOKPAaTHOE
ucrnonb3oBanue. PecypcocOepeskeHne. IKOIOTHYECKHE MPEUMYIIECTBA. DKOHOMHYECKAs
nenecooOpa3HocTh. lloBbllleHHe KayecTBa MpenapaToB JIEKAPCTBEHHBIX BELIECTB (rapaHTus
BBICOKOM  CTENEHM  OYHMCTKH, OTCYTCTBHS  NHUPOTEHHBIX, aJUIEPTEHHBIX  IpPHUMECEH).
HepactBopumMble HOCHTENM OpraHMYEeCKOW M HEOpPraHW4eckol Npupoabsl. MUKpPOCTPYKTypa
HocuTened. IMmoOmm3anus 3a cuer 00pa3oBaHUsl KOBAJICHTHBIX CBs3€H Mex1y (pepMeHTOM U
HocureneMm. IlpenBapurenbHasi aKTUBALMA HOCHUTENs OpPOMHUCTBIM LIHMAaHOM. MeXaHU3M
akTBanud. KoOBaJeHTHBIE CBA3M C TIOMOIIBIO OM(PYHKIMOHAIBHBIX pPEAareHTOB MEXIy
MoJieKyJIaMH (epMEeHTa, CBA3aHHOTO ¢ HOcuTeNeM. Biusnue nmmobunnzanuu pepMeHTOB Ha UX
CyOCTpaTHBI CHEKTp W KHHETHYECKUE XapaKTepUCTUKH. [loBbIlIeHHE CTaOMIBHOCTH.
Pacmupenue 30HBI onTUManbHOW Temmeparypbl. [IpuuuHbl yKa3aHHBIX SBJICHUN. AncopOIms
(bepMEeHTOB Ha MHEPTHBIX HOCUTENSX U MOHOOOMEHHHMKaX. [Ipu4YnHbI YaCTUYHBIX OTpaHUYECHUI
UCIIOJIb30BAaHUSl 3TOr0 MeroAa umMmoOwnn3auuu. HMvmoOwinmszauus (epMeHTOB IyTeM
BKJIIOYCHHUS B CTPYKTYpy reiisi. OpraHudeckrue ¥ HeOpraHu4ecKre red. MeToIpl BKIIOYCHUS B
IbTMHATHBINA U MOJHAKPUIAMUAHBIN relb. [[pUYrHbI YaCTUYHBIX OTPaHUYEHUN MCIIONIb30BAHMUS
METO/a IPU BBICOKOMOJIEKYJISIPHBIX CyOcTpaTax. MUKpOKAaICyIHpoBaHue (EpMEHTOB KaK OIHH
U3 Croco00B X MMMOOHIM3anuU. Pazmepbl U cocTaB 0007104YKKM MHUKpOKarcyl. buokartanus B
TOHKOM OpTaHHUYecKOM cuHTe3e. lcrnonp3oBaHue HMMMOOMIM30BaHHBIX (DEPMEHTOB IIpH
MIPOU3BOJICTBE MONYCHHTETUYECKUX [-TaKTaMHBIX aHTHOMOTHKOB. MMMOOMIM3aIms IenbIx
KJICTOK MUKPOOPTaHU3MOB U pacTeHHi. MOHOpepMeHTHbIE OMOKAaTaIN3aTOPhl HA OCHOBE LEJIBIX
KIeTok. BHyTpuknerounas pereHepauus kodepmento. [Ipobmembr nuddysum cyOctpara B
KIETKy ¥ BBIXOAAa MpOAyKTa peakiuuu. [loBbIIEeHHME MPOHUIIAEMOCTH OOOJOYKH Y
MMMOOUITM30BAaHHBIX KJIETOK. [lOJHBIA CHHTE3 LEeIeBOro MpOaAyKTa HUMMOOWIM30BaHHBIMU
KJIETKaMH TPOIYyLEHTOB. lcnonp3oBaHWe [Uis HMMMOOWJIM3AlMA KJIETOK B Hambosee
MPOAYKTUBHOU (haze pocToBoro Iukiaa. OcobeHHOCTH (DU3HONOTHH KIIETOK, HaXOJSIIMXCS B
syeiikax rens. [lepcreKTHBBI  WCTONB30BAHUS  IUTIOC»-BAPHAHTOB MPOAYIIEHTOB IOCIE
IPOTOIUIACTUPOBaHUA W pereHepaunu wmunenus. CozgaHue OHMOKaTalM3aTOPOB BTOPOTO
MOKOJICHHWSI Ha OCHOBE OJHOBPEMEHHOW WMMOOWIM3AUU TPOAYIEHTOB H (EpMEHTOB
TpaHchopMmalMu MpojaykTa OuocuHTe3a. OObenMHEHHE B OJHOM OHOpEaKTOpe Ipolecca
OuocwHTe3a ® peakuuu Tpanchopmamuu. «OTKPBITBIE CHUCTEMBI JUIS  YCIOXHEHUS.
bropeakTopsl pa3HbIX THIIOB.

MonynpHass emuHuna 4. BHYTpUKIIETOYHAs peryisimuss MeTra0oiu3Ma U yIpaBlieHHE
OMOCHHTE30M BTOPHUYHBIX META00IUTOB (AHTUOUOTHUKOB).

MexaHu3MBbl BHYTPHKJICTOYHON pEryisiiid W OHOCHHTE3 AaHTHOMOTHKOB KaK IIEJIEeBBIX
OMOTEXHOJIOTMYEeCKHX MpoAyKToB. MuHnaykims u penpeccust cuHre3a (epmentoB. CocraB
orepoHa. MexXaHU3MBbI PETYJISIUH ISHCTBHS TeHOB U MX UCIIOIB30BaHUS B OMOTEXHOIOT MUECKUX
nporeccax. MHrubupoBanue ¢QepMeHTOB OHOCHMHTE3a 10 NPUHIMIY OOpaTHOM CBs3M
(perpounrnOUpoBanue). MexaHU3M PETPOMHTHOMPOBAHMS. AJUIOCTEpUYECKHE (PEPMEHTHI.
3Ha4yeHHe HTOr0 MeXaHH3Ma B PEryJsluu KU3HEACSITEIbHOCTH KIIETKH M IyTH NPEOOJICHUs
OrpaHUYEHUI OMOCHHTE3a IIETIeBBIX NMPOIYKTOB Yy CymeprnpoayneHToB. Co3gaHne MyTaHTOB C
HapylIeHHEeM aJNIOCTEPUYECKOro IHEHTpa Y KIOYEBbIX (DEPMEHTOB OMOCHHTETHYECKHX ITYyTEi.
OnTumuszanus nogdopa cpel (Ccpenbl ¢ YMEHBIIEHHBIM COJEpKaHUEM KOHEUYHBIX IMPOTYKTOB
OMOCHHTETHUYECKUX IyTei). AMHUHOKHMCIOTHBIH KOHTpOJIb MeTabonu3Ma U (YHKUIUU
ryaHo3uHTeTpadocharta. Amantanus K MEHSIONIMMCS YCIOBUSM CpPEIbl U MEXaHW3M CTPOTOTO
(«<STRINGENT») xonTpons. Mexanu3M o0pa3oBaHHs T'yaHO3UHTeTpadocdara (ryaHo3uH-5'-
mudocdar-3'-nudocdara). Biusiaue ryanosunrerpadocdara Ha IKCIIPECCHIO PA3ITUYHBIX TEHOB.
[Mo3uTuBHBIM W HeraTuBHBIM KOHTpoJdb. Rel A" u Rel Atrammel. BumoBas crenupuyHOCTb
CTPYKTYpBl ~ TyaHO3WH(OC(hATHBIX  PETyIsSTOPOB.  BHOCHHTE3  pa3NMYHBIX  IEJIEBBIX
OMOTEXHOJIOTMYECKHX MPOIYKTOB M POJb CUCTEMbI PETYJSAIMH MeTaboiau3Ma, 00yCIOBICHHON
ryano3uHTeTpadoc darom. KarabonutHas penpeccus. «lMroko3HbI 3¢ dekT» U mnojaBieHHe



cuHTe3a Kkartabomuueckux (epmeHToB. TpaH3uTHas pemnpeccus. VckinroueHue HHAYKTOpA.
KarabonutHoe uHrmbupoBanue. Mexanu3m karabomutHoW pemnpeccuu. [luxmmueckuit 3',5'-
ageHosuHaMoHopochar (HAM®D). Anenmnaruukinaza. buonormyeckue dddexrsr TAMO.
MyTaHTbl, yCTOWYMBBIE K KaTaOOJIMTHON PpENpPECCHM, WX HCIOJIb30BAHUE B OMOTEXHOJIOIMH.
Perynsiunust ycBoeHust azoTcoepxaiux coeauHeHuil. KiroueBble coennHeHuss B OMOCHHTE3€
a30TcoAepXallux coeauHeHud. DepMeHThl CHHTE3a TIJayTamMara W IiiyramuHa. [lonsTue
KyMYJIAITUBHOTO PETPOMHTHOUMpoBaHMs. MyTaHTbl C W3MEHEHHON peryjsuuel a30THOro
MeTa0oaM3Ma U BO3MOXKHOCTH MHTEHCHU(HKAIMU OMOCHMHTE3a psAga BTOPHYHBIX METa0OJIMTOB
(aHTHOMOTHUKOB). BHYTPUKIIETOUHBIN TPAHCTIOPT U CEKpeLrs OMOTEXHOJIOTMYECKUX MTPOJYKTOB Y
MHUKPOOpPrann3MoB. CTpyKTypa u BHI0Basi CIeHU(UIHOCT 000I0UKH. PO KIIETOYHOH CTEHKH,
BHEUIHEH 1 BHyTpeHHell MmemOpanbl. buocuHTe3 nmonnMepoB 06onouku. Jlutuueckue GpepMeHTHI.
MemOpaHHbIE  CHCTEMBI  TPAaHCIOPTa HMOHOB W HHU3KOMOJIEKYJSIPHBIX ~ METaOOJUTOB.
Knaccudukanusa cucrem tpancnopra. Perymsamus ux ¢yHkiuil. buorexHonoruueckue acrekThbl
MHTCHCU(UKAIIMA TPAHCIIOPTAa HU3KOMOJIEKYJSPHBIX BEUIECTB B KIETKY M OCBOOOXKICHHS W3
KJIeTKA. MeXaHU3Mbl CEKpEIMH BBICOKOMOJEKYJISIPHBIX OHOTEXHOJIOTHYECKUX MPOAYKTOB.
®dochopHbiii 00MEH © dHeproodecredeHre. bBHOTEXHOJOTUYECKHE AaCMEeKThl CEKPEIUH.
«CynepnpoaylueHThl» U MEXaHU3MBbI 3allUThl KJIETKH OT 00pa3yeMoro €1 MpoAyKTa B Clydyae
ero TokcuyHoctu (Suicide). Kommaprmenranus. MynbTidepMeHTHbIE KOMILIEKChl. OOpaTumast
WHAKTUBAllUS W peaKTUBallMs BO BpeMsl BbIOpoca B cpedy. HempoHHIIaeMOCTh KJIETOYHOMN
MeMOpaHbI POYIIEHTA I SK30TeHHOro Suicide. [TpupoaHast HeUyBCTBUTEIBHOCTD MPOIYIICHTA
K OOJIBIIIOMY KOJMYECTBY OOpa3yeMOro MM IIeJIEBOI0 OMOTEXHOJIOTMYECKOro MPOAYyKTa 3a CUeT
OTCYTCTBUS BHYTPUKIIETOUHBIX MuIIeHeH. OOpa3oBaHUE 1IEIEBOTr0O MPOIYKTa HA TO3JHEH CTaIuu
pocta MpOAYyLIEHTa C OCJa0JIeHHeM 4YYBCTBHUTEIBHOCTH KIETOK K IIEJIEBOMY THPOAYKTY.
CoxpaHeHHe  CBOMCTB  NPOMBILUIEHHBIX  IITAMMOB  MHKPOOPraHU3MOB  IPOJYLIEHTOB
anTHOUOTHKOB. [IpoOnmembl  cTabWIM3alMM  MPOMBIIUICHHBIX  IITAMMOB  MPOJYLIEHTOB
aHTUOMOTHKOB. IlpWuMHBI HECTaOMIBHOCTH cymnepnpoayneHToB. CnocoOsl ToIepKaHUsS
aKTUBHOCTH. MeXIyHapoaHble U HAllMOHAIbHBIE KOJJIEKIUU KYJIbTYP MUKPOOPTaHU3MOB U HX
3HAYeHHUE I pPa3BUTHsI OMOTEXHOJIOIMH. baHKN TaHHBIX 0 MUKPOOPTraHU3Max, PACTUTENbHBIX U
KHMBOTHBIX KJIETKaX M OTJENbHBIX IITAMMaX MUKPOOPTaHU3MOB.

MonynbHas equHuna 5. BUOTeXHOI0rH4ecKre CUCTEMbI TPOU3BOICTBA AHTUOMOTHUKOB.
YcnoBus, HeoOXomumble i paboThl OMOOOBEKTOB B OMOTEXHOJOTHYECKHX CHCTeMax
MIPOM3BOJICTBA AHTUOMOTUKOB. (OCHOBHBIE «BapHAHTHD) OWOTEXHOJIOTUH AHTUOMOTUKOB.
buotexHonornyeckuii mporecc kak 0a30BbIi 3Tamn, 00€CHEUMBAIONIMNA ChIpbE AJS MOIYYECHUs
JIEKapCTBEHHBIX  IpernapaToB  aHTUOMOTHKOB.  buoTexHosornueckuit  mpouecc  Kak
IPOMEKYTOUHBIN Wi 3aKIIIOYMTEbHBIN JTan IIPOU3BOJICTBA aAHTUOMOTHKOB.
buorexHonornueckuii mporecc, 00eCleyuBaAIOUIMIl BCE CTAaJUU CO3/aHUs JIEKapCTBEHHOI'O
npemnapara aHTUOMOTHKA. OOIIMe OCHOBBI 3K30T€HHOH Peryisiuu MPOAYKTUBHOCTH MAaKpo- M
MUKpOOOBEKTOB. JKu3zHeobecrneueHne MakpoOpraHu3MoB (’KMBOTHBIX M BBICIIMX PAacTEHUI) Kak
UCTOYHHMKA OuoMmacchl (pa3iuyHbIX TKaHel). JKu3HeoOecreueHHME MHUKPOOPIaHU3MOB Kak
UCTOYHUKA Ouomacchl. 3amuTra oT KoHTaMuHauuu. [IpenoTBpaiiienue BoIOpoca B OKpYKaroOIIyIo
cpeny. TexHoreHHas SKOJOTWYECKas HUIIA IS CYIIECTBOBAHUS MHKPOOOBEKTOB B
MOHOKYJIbTYype. JKu3HeoOecrnieueHre KyJIbTyp KJIETOK BBICIIUX PACTEHHH M KUBOTHBIX. 3allldTa
OT KOHTaMHHAIMM. AykcuHbI. L{uTokumHMHBL. WHAYKTOpH MHUTOTHYECKOro Iukia. [IpoGremsl
JU30T€HUH U OHKOT€HOB IpHU KYJIbTHUBUPOBAHUU OMO00BEKTOB. Obecneuenune 3hdexkTuBHOM
paboTbl OMOOOBEKTOB, HCHOJB3YEMBIX KaK MpPOMBIIIICHHbIE OnokaTtamu3aTopsl. Iloadop
peakuuoHHbIX cMeceil. NuxkeHepHbie pemeHus. CodyeTaHWe YCIOBHU Uil TOAACPKAHUS
kKHU3HeoOecreueHus: OM00OBEKTa U MAaKCUMAaJIbHOTO CHHTE3a LIEJIeBOr0 MPOJIyKTa pu Haubosee
CIIO)KHOM BapuaHTe OHMOTEXHOJOrMYecKoro mnporecca. HampaBieHHas perynsuus cocTaBa
NUTATENbHOM cpeabl W BO3ACWUCTBUS (u3nyeckux (akTopoB B Iporecce (hepMeHTaIUH.
[IpeniiecTBEHHUKY 11€JIEBOTO MPOAYKTA U BPEMsI UX BHECEHHUS B Cpely.

MonynbpHas eaununa 6. Craraemple  OMOTEXHOJOTMYECKOI'O Ipoliecca IMPOU3BOJCTBA
AHTUOMOTHKOB.



Hepapxuueckass CTpyKTypa OHOTEXHOJIOTMYECKOTO IIPOM3BOJCTBA AaHTUOMOTHKOB. IlepBas
CTYIEHb MOCTPOCHHS: MOJCUCTEMBI THIIa OMO0OBEKT — OMOPEAaKTOPhI, OoMacca — Cenaparopsl,
9KCTPAKTOpHl U T.I. Bropas cTyneHs nocTpoeHus: 00beANHEeHHE OJCUCTEM B (DYHKIIMOHAIBHO
€IMHYI0 T1enb (y4acToK, MexX). TeXHOIOTMYEeCKHE OCHOBHI CO3MaHHS OJIOYHO-MOIYIBHBIX
TUNOBBIX peuieHud. TpeTbs CTyNEeHb MOCTPOEHMs: IOCIEI0BATEIbHOCTh OJOKOB M MOJIYJIEH
(YHKIMOHATBHBIX Y4acTKOB. ONBITHO-IPOMBIIIICHHAs] YCTAHOBKA, MIPEANPUATHE 3aKOHUEHHOTO
LIMKJIa, OCHOBHbIE U  BCIIOMOrarelbHble (OOLIeMHXEeHepHble) moacuctembl. Cxema
IIOCJICZI0BATEIBHO PEATU3YyEMbIX CTaJUN MPEBPAIIECHUS HCXOJHOIO ChIpbsl B JIEKAPCTBEHHOE
cpeactBo. Onrtumusanus OHOOOBEKTa, MPOLECCOB U anlapaToB KaK €IMHOr0 ILEJoro B
OMOTEXHOJIOTMYECKOM TPOM3BOJICTBE AaHTHOMOTUKOB. I[lOATrOTOBHTENBHBIE ONEpalMyd MpU
UCIOJIb30BAHUU B IPOU3BOACTBE OMOOOBEKTOB MUKPOYPOBHS. MHOIO3TAHOCTH IHOJATOTOBKU
noceBHoro marepuana. MHokynsatopbl. KuHeTnueckue KpuBbIE pOCTa MHKPOOPraHU3MOB B
3aKpBITBIX cucTeMaxX. CBs3b CKOPOCTM HM3MEHEHHUs KOJIMYECTBA MHUKPOOPIaHHU3MOB B
SKCHOHEHIMAJIBHON (haze pocTa C KOHLEHTpAaIMeld KIETOK B cucreMe. KoMIuiekcHble u
CHUHTETHYECKHEe IuTaTenbHble cpeabl. Mx komnoHeHTel. KoHUeHTpauus OTAEIBHOIO
pacxoayeMoro KOMIIOHEHTa IHTATeIbHOW Cpelbl W CKOPOCTh pa3MHOXKEHHsS OHOOOBEKTa B
TEeXHOTeHHOU Huile. YpaBHeHHEe MoHO. MeTosibl cTepuin3anuu nuraTenabHbIX cpel. Kpurepuii
Heitanopdepa-Xomppu. CoxpaHeHne OHOJOTHYECKONW TOJTHOLEHHOCTH Cpela  TpH  HX
crepuinuzaiun. Crepuwinzanus pepMeHTalMOHHOro oOopynoBaHus. «Ciabble TOYKW» BHYTPU
cTepwin3yeMbix eMkocted. IIpobimembl repmernzanuu 00OpPYJOBaHMS M KOMMYHUKALIUM.
OuucTka ¥ CTepuiIM3aLUs TEXHOJIOTMYECKOro Bo3ayxa. Cxema MOATOTOBKM IOTOKA BO3IyXa,
nonaBaeMoro B (epmenrtatop. [IpenBaputenbHas ouunctka. Crepunu3yromas (QUIbTpaNus.
[Ipenen pasmepa mporyckaeMbix 4acTull. DPPeKTUBHOCTh paboThl GuinbTpoB. Koaddumment
npockoka. Kpurepum monmbopa ¢epmeHTepa TpU  peanu3alii  KOHKPETHBIX  IIEJICH.
Knaccudukanus OMOCHHTE3a MO TEXHOJIOTMYECKUM MapameTpaM. I[IpuHIMIBI OpraHuzanuu
MaTepUaIbHBIX  IOTOKOB:  MNEPUOAUYECKHH, MOJYHNEPUOAUYECKUN, OTHEMHO-IOJUBHOM,
HenpepbiBHbINA. [nyOunHas ¢depmenTanms. Maccoobmen. IloBepxHocTHast QepmeHTaus.
TpeboBanus K pepMEHTAMOHHOMY IPOIIECCY B 3aBUCUMOCTU OT (PU3MOJIOTHYECKOI0 3HAYEHUS
LIEJIEBBIX MIPOAYKTOB JUISl MPOIYLIEHTa — BTOPUYHBIE MeTaO0MuThl (aHTHOMOTHKH). briomacca kak
neneBoil mponaykT. TpeOoBanus K ¢GepMEHTAIIMOHHOMY TMIPOIECCY TMPH HUCIOJIB30BAHUU
PEKOMOMHAHTHBIX IITAMMOB, O0OPa3yIOIIMX Uy)KEPOJHbIE JJIsI OMOOOBEKTA LeNEeBbIe MPOTYKTHI.
Boienenue, KOHIEHTPUPOBAHUE M OYUCTKA OMOTEXHOJIOIMUECKUX MpoaykToB. Crenupuyeckue
ocoOeHHOCTH TepBbIX cTaaunil. CeauMeHTanus OMOMAacChl. YpaBHEHHE CKOPOCTH OCAXKIAEHUS.
Koarynsautsl. ®@nokynsarel. Lentpudyruposanue. Beinenenne u3 KyJabTypalbHOM KUAKOCTU
KJIETOK  BBICUIMX  PACTEHUH, MHMKPOOpraHu3mMoB. OTAelleHWe  ILENEBbIX  IPOAYKTOB,
NpeBpalleHHbIX B TBepAylo  (asy. CenmapupoBanue  sMmyibcuil.  DPUIbTpOBAaHHUE.
[TpenBaputenbHas 00pabOTKa KyJIbTypaJlbHOW KUIKOCTH Ul OoJiee MOJIHOTO paszaeneHus das.
Kucnornas xoarymsanus. TernoBas koarysus. BHeceHue 31eKTponuToB. MeTo1bl N3BJIEUEHUS
BHYTPHKJIETOYHBIX ~ NPOAYKTOB.  PaspylieHne  KIETOYHOM  CTEHKH OHOOOBEKTOB U
SKCTparupoBaHue LEJeBbIX MpoaykToB. CopOIMOHHAas M HOHOOOMEHHas Xpomarorpagus.
Addunnas  xpomartorpacus. MemOpannas — TexHosorus.  Knaccupukamuss — MeToJ0B
MeMOpaHHOro pazaeneHus. OOIIHOCTh METOJOB OUYUCTKU HPOAYKTOB OHWOCHHTE3a U
OpPraHUYeCKOr0 CHMHTE3a Ha KOHEYHBIX CTAIUsAX UX MoaydyeHHs (M3 KoHUeHTpaToB). CyIika.
Crangaptuzanys aHTUOMOTHKOB, MOJIy4aeMbIX METOIaMU OMOTEeXHOI0rHH. DacoBKa.
MonynbpHas enununa 7. KoHTponb M ynpaBieHHE OHOTEXHOJOTHUECKUMH MpOIleccaMH
MOJIy4E€HUS aHTUOMOTHKOB.

OcCHOBHBIE MapaMeTpbl KOHTPOJIA M yNpaBieHUs OMOTEXHOJOTHYECKUMH Tpoleccamu. O6mue
TpeOoBaHUsI K METOJaM U cpencTBaM KOHTpoJsi. COBpeMEHHOE COCTOSTHUE METOJIOB U CPEJNICTB
aBTOMAaTHYECKOT'0 KOHTPOJIS B OMOTEXHOJI0THU. KOHTPOJIb COCTaBa TEXHOJIOTHYECKUX PACTBOPOB
u razoB. [loTeHIOMeTpUYECKE METOAbI KOHTPOJS 3HaueHus: pH u monHoro cocrasa. Jlarunku
3HaueHuss pH W  HOHOCENEKTHBHBIE  ANEKTPOAbI.  1'a304yBCTBUTENBHBIE  BJIEKTPOIBI.
CrepuiinzyemMble JaTYUKH PACTBOPEHHBIX ra3oB. KOHTpoNb KOHIEHTpauuu cyOcTpaTtoB u



OMOTEXHOJIOTHYECKUX TMPOIYKTOB (aHTHUOMOTHKOB). TuUTpuUMETprYecKne MeToabl. OnTHYECKHE
MeToabl. buoxumuueckue (hpepMeHTaTUBHBIE) METOIbI KOHTPOJISA. DIEKTPOAbl 1 OMOCEHCOPHI Ha
OCHOBE MMMOOMJIN30BaHHBIX KJIETOK. BpicOk03((exkTuBHas KUAKOCTHAs Xxpomarorpadus npu
pemeHnH 3a7a4 OMOTEXHOJIOIMYECKOTO IPOU3BOACTBA AaHTHOMOTUKOB. (OCHOBHBIE TEOPUH
aBTOMaTH4yeckoro  peryiaupoBaHus. Crarudyeckue W JUHAMHUYECKME  XapaKTEPUCTHKHU
OuoTexHojornyecknx o0bekToB. Kiaccudpukanust 0ObeKTOB YNpPaBICHHS B 3aBHCUMOCTU OT
IUHAMUYECKUX XapakrepucTuk. Kommbrorepusanus OHOTEXHOJIOTMYECKOro IPOU3BOJCTBA
JICKapCTBEHHBIX IpernaparoB aHTHOMOTHKOB. Co3/1aHue aBTOMATH3MPOBAHHBIX PaOOYMX MECT.
Pa3zpaOoTka aBTOMATM3MPOBAaHHBIX CUCTEM YyImpaBieHus. [lakeTbl NPUKIATHBIX I[POrpaMM.
Crtpyktypa wuccienoBaHuid B OMOTEXHOJIIOTMM  MHKpOOHOro  cuHTe3a. llpumenenue
KOMIIBIOTEPHON TEXHHMKHM Ha Pa3HbIX 3Tanax MPOM3BOJCTBA U IMOJYyYEHHs] OMOTEXHOJIOTMYECKUX
npoaykroB. [lpuHIUOBI M STanbl aHajdW3a JMAaHHBIX W MaTEMaTHYECKOTO MOJEIMPOBAHUS
OMOTEXHOJOrMYeCKMX  cucteM. IlnaHupoBaHMe M ONTHUMM3AaLUsA  MHOTO(AKTOPHBIX
SKCcHepuMeHTOB. Kunetnmueckue Mojenu OuocuHTe3a u  Ouokaranmmza. OpraHuzanus
aBTOMAaTU3MPOBAHHBIX OAHKOB JJAHHBIX 110 OMOTEXHOJIOIMUYECKUM IIPOLIECCaM M ITPOIYKTAM.
MonynpHast enuHuna 8. BHOTEXHOIOTHS aHTHOMOTUKOB W MPOOJIEMBI SKOJIOTUH W OXPAHBI
OKpY’KaroIlel cpeibl.

buorexHonorus Kak HayKoeMmKas («BBICOKas») TEXHOJOTHs M €€ MpeuMyIllecTBa B
HKOJIOTUYECKOM aCHeKTe Iepe]l TPaAULMOHHBIMU TeXHoJorusmu. HampaBnenus nanbHeimiero
COBEPIICHCTBOBAHMS OMOTEXHOJIOTHYECKUX MPOIECCOB MPUME HUTEIBHO K MpoOIieMaM OXpaHbI
OKpy»karomiel cpeabl. MaloOTXOAHbIE TEXHOJOTHH. MTOrM M MepcrneKTUBbl UX BHEAPEHHs Ha
OMOTEXHOJIOTMYECKHX MPOM3BOJICTBAX aHTHOMOTUKOB. OCOOEHHOCTH OHMOTEXHOJIOTHMYECKHX
IIPOU3BO/ICTB AaHTHOMOTUKOB MPUMEHUTEIBHO K UX OTXOAaM. PeKOMOMHaHTHBIE MPOAYLIEHTHI
AHTUOMOTHKOB M MPOOJIEeMbl 00BEKTUBHON MH(pOpManuy HaceneHusi. Opranu3anus KOHTPOJIA 32
OXpaHOW OKpY>KarolLIeH Cpe/ibl B YCIOBUAX OMOTEXHOJOTHYECKOTO MPOU3BOACTBA aHTUOMOTHKOB.
Knaccudpukanus orxonoB. COOTHOMIEHWE PA3IMYHBIX BHIOB OTXOMOB. OUYHCTKA IKHIKHX
oTXx070B. Cxema OYUCTKH. A3POTEHKH. AKTHBHBIN MJI M BXOJSIIME B HEFO MHUKPOOPTraHU3MBI.
Co3maHne MeToaMy TeHEeTUYECKOH WH)KEHEPHUH HITAMMOB MHKPOOPTaHHU3MOB-IIECTPYKTOPOB C
MOBBIIIEHHONW CITIOCOOHOCTBIO K JECTPYKIMH BEILIECTB, COAEP)KAIIMXCS B JKUAKUX OTXOMaX.
OCHOBHBIE XapaKTEPUCTUKU INTAMMOB JECTPYKTOPOB. WX HEYCTOMYMBOCTH B MPHUPOIHBIX
ycnoBusax. CoxpaHeHHE HITaMMOB Ha NpeanpusaTusx. Hopmbl BHeceHusi GrMomacchl IITaMMOB
NP MMUKOBBIX HArPy3KaxX Ha OYUCTHBIC COOPYKCHHS. YHHUYTOKCHUE WM YTHUIIM3ALHUS TBEPIBIX
(MHLIeNHANbHBIX) OTXOJOB. buonornueckue, QU3NKO-XUMHUYECKHE, TEPMHUYECKHE METOMbI
00E3BpPeIKUBAHMS  MUIICTHATBHBIX  OTXOAOB. YTHIM3AIMsl MUICTHATBHBIX  OTXOJO0B B
CTPOUTENIBHOM NPOMBIIIJIEHHOCTU. VIcnonb30BaHME OTAETBHBIX (pPakUMi MHILEIHaTbHbBIX
OTXOZOB B KadecTBe meHoracurenei um ap. Emunas cucrema GLP, GCP u GMP mpu
NPEIKIMHUYECKOM, KIMHUYECKOM UCTIBITAHUN aHTUOMOTHKOB U X Ipou3BoacTBe. OCOOeHHOCTH
TpeboBanuit mpaBuia GMP k OHOTEXHOJIOTHYECKOMY TPOU3BOJICTBY aHTHOMOTHUKOB. TpeboBaHMs
K YCJIOBUSIM XpaHEHHUs ChIPbs JUI1 KOMIUIEKCHBIX NMuTaTenabHbIX cpel. Kapantun. IlpaBuna GMP
NPUMEHUTEIIPHO K TMPOU3BOJACTBY [-JIaKTaMHBIX aHTHOMOTHKOB. [IpWYMHBI TpOBENCHHS
BAIMJAIMM TPU 3aMEHE IITaMMOB-TIPOJYLIEHTOB M M3MEHEHHH COCTaBOB (hepMEHTAIlMOHHBIX
cpen.

Monyns Il. YactHast GMOTEXHOIOTHS

Monynbhas equauna 9. buorexHonorus 0eIKOBBIX IEKAPCTBEHHBIX BEIIECTB.

[Tpou3BoacTBO pepMeHTHBIX mpernapaToB. DepMeHTHBIE MpenapaThl Kak OMOKaTaau3aTopbl B
(dapMalleBTUUECKON  MPOMBINIIICHHOCTH. ®epMeHTsl  TpaHChOpPMAIUU [-makTaMHBIX
aHTHOMOTHKOB. DepMEeHTHBIE TMpernapaThl, HCIOJb3yeMble B TEHETHYECKOW WHXXEHEPUU
(pecTpuUKTa3bl, IUTa3kI, Jp.).

Monyneraas enuauna 10. KyabTypsl pacTHTENBHBIX KIIETOK W IOJIyYCHHE HAa HX OCHOBE
JIEKAPCTBEHHBIX BEIIECTB.



Pa3zpa®oTka METOOB Ky/lIbTUBUPOBAHMS PACTUTEIbHBIX TKAaHEH M M30JMPOBAHHBIX KJIETOK Kak
JIOCTHKEHHE  OMOTEXHOJOTHMYECKOW  HayKH. bBHOTEXHOIOTMYecKoe  IMPOM3BOACTBO U
OTrPaHUYEHHOCTh WM Majas JOCTYIHOCTb psiia BHUJOB PACTUTEIBHOIO ChIPbS KAK HMCTOYHMKA
JICKApCTBEHHBIX BEUIECTB (aHTHOMOTUKOB). IIOHATHE TOTHIIOTEHTHOCTH PACTHTEIBHBIX KIIETOK.
KamnrycHble U cycneH3MOHHbIE KyJbTypbl. OCOOEHHOCTHM pOCTa pacTUTEIbHBIX KIETOK B
Kynbrypax. Cpeapl. @uroropmonsl. IIpobGiemsr crepmiibHOCcTH. OCOOEHHOCTH MeTabonIu3Ma
PACTUTEIBHBIX KJIETOK B YCIIOBUsX IN Vitro. buopeakropsl. [IpuMeHeHHE pacTUTENBHBIX KIETOK
s TpaHcOpMaluu JICKApCTBEHHBIX BeIIECTB. VIMMOOMIM3AlUsi PACTUTENBHBIX KIIETOK.
Mertoabl nMMoOuan3anuu. IIpo0iaeMbl SKCKpeuy LEelIeBOro MpoIyKTa U3 UMMOOMIN30BaHHbBIX
KJIETOK. Meronbl KOHTpOJss M uAeHTU(UKAIUU (UUTO(DU3NOIOTHYECKUE, XHUMHYECKHE,
Oouoxumuyeckue, OMoJI0ruyeckre) OnomMaccsl M MpenapaTroB, MOJIyUYEHHBIX METOAOM KJIETOYHOU
OouotexHosioruu. JlekapcTBeHHbIE Mpenaparsl (AHTUOMOTHKOB), TIOJTy4YaeMbIe U3 KYJIbTYpP KIETOK
pacTeHui.

MonynbHas equauna 11. AHTHOHMOTHKY Kak OMOTEXHOJIOTHYECKUE TIPOTYKTHI.

Metoabl CKpUHUHra HpOXYyLEHTOB. buosiornyeckas ponb aHTUOMOTMKOB KaK BTOPHYHBIX
MeTabonuToB. [lponcxoxkneHrne aHTHOMOTMKOB M HBOJIONUS HMX (QYHKIUH. B0O3MOXHOCTBH
CKPUHUHIa HU3KOMOJIEKYJISIPHBIX OMOPEryJIsSTOPOB IpU OTOOpE MO0 aHTUOMOTHYECKOH (YHKLUU
(MMMYHOZIETIDECCAaHTOB, WHTUOUTOPOB (EPMEHTOB JKMBOTHOTO TIPOMCXOXACHUS W 1p.).
[TpyumnHbBI O3/1HEr0 HAKOIMJIEHUS aHTUOMOTUKOB B (DEPMEHTALMOHHON Cpejie M0 CpaBHEHUIO C
HakoruieHueM O6uomaccel. bruocunre3 anTuOnoTHKOB. MynbTHhEepMeHTHBIE KOMITIEKCH. COOpKa
yIJIEPOJHOIO  CKeleTa  MOJIEKYJl  aHTUOMOTHMKOB, INpUHAUIekKAUMX K  P-1akramawm,
AMHHOTJIMKO3HJIaM, TETPAalMKINHAM, MakpoiauaaM. Ponb (GEHMITYKCYCHOH KHCIOTHI TIpU
OouocuHreze neHunwuimHa. @®akrop A u OuocuHTe3 crTpenTomuimHa. Ilytn co3nanus
BBICOKOAKTUBHBIX IMPOAYLEHTOB AaHTUOMOTUKOB. MeXaHHU3Mbl 3alllUThl OT COOCTBEHHBIX
aHTUOMOTHKOB y MX «CYIEpIpPOAYLEHTOB». IlnecHeBble rpuObl — NPOAYLIEHTbl aHTUOMOTHKOB.
OcoOeHHOCTH CTpOCHHsI KJIETKH M LUKJIAa pPa3BUTUSA NpH (epMeHTanud. AKTHHOMHIETHI —
IPOAYLIEHTbl aHTUOMOTUKOB. CTpoeHHe KIeTKH. AHTUOMOTHKH, 00pa3yemMble aKTHHOMHIIETaMH.
Bakrepun (sybOakTepun) — MNPOAYLEHTH aHTUOMOTHUKOB. CTpOEHHE KIETKU. AHTHOMOTHKH,
obpazyemble Oakrtepusimu. I[lomycuHTeTHMuYecKHMEe aHTHOMOTUKU. BHOCHMHTE3 M OpraHuveckuit
CMHTE3 B CO3JaHUM HOBBIX AaHTHUOMOTHKOB. MeXaHHU3MBbl PE3UCTEHTHOCTH OakTepuil K
aHTUOMOTHKaM.  XpOMOCOMHAasi M IUJIa3MMJHAas  PE3UCTEHTHOCTb. | PaHCIO30HBI.
llenenanpaBnenHas OuoTpaHcopmaluss M XUMHUYecKas TpaHcopmanusi [-JaKTaMHBIX
cTpykTyp. HoBble mokosieHus 11e¢aiocriopuHOB, MEHUIIMIUTMHOB, Y3PQEKTUBHbIE B OTHOIICHUU
PE3UCTEHTHBIX MHUKpoopraHu3moB. KapbOanenembl. MonobOakTtambl. KomMOM HUpOBaHHBIE
IpernapaTsl: aMOKCHKJIAB, YHa3MH. MeXaHn3Mbl PpE3UCTEHTHOCTH K aMUHOTJIMKO3UIHBIM
anTuOnoTukam. llenenanpaBieHHass TpaHcopmanMsi aMHHOIVIMKO3MJIOB. AMMKAlUH Kak
MIOJIyCUHTETUYECKU I aHaJIoT IIPUPOIHOTO aHTUOMOTHKA OyTHpO3HHA. Hoseie
MOJIyCUHTETUYECKUE MAKpPOJIMJbl W a3aIu]bl — aHAJIOIM SPUTPOMUILIMHA, 3(PPEKTUBHBIE B
OTHOLIEHUM BHYTPUKJIETOYHO JIOKAJIM30BaHHbIX Bo30yaurenei wuHopexkuuil. Ilpupoansie
VCTOYHUKU F€HOB PE3UCTEHTHOCTH K aHTHOHMOTHKaM. OpraHu3allMiOHHbIE MEPOTIPUATHUS KaK ITyTh
OTpaHUYEHUS] PACHPOCTPAHEHUS TEHOB AHTHOMOTHKOPE3UCTEHTHOCTH. IIpoTHBOOMyXOJIEBbIE
aHTHOMOTHKU. MexaHu3m  JneiictBus. @DepMeHTaTHBHAs  BHYTPHUKJIETOYHAs  aKTUBALUs
HEKOTOPBIX IMPOTHBOOIYXOJIEBBIX AHTHOMOTUKOB. MeEXaHHM3Mbl PE3HCTEHTHOCTH OIYyXOJEBBIX
KJIETOK K TPOTUBOOMYXOJIEBBIM mpemnapataM. P-170 rimKonmpoTeMH W IUIEHOTPOITHAs
pesucteHTHOCTh.  [lyTm  mpeojnoneHus  IUIEHOTPONHONW  AHTHOMOTHUKOPE3UCTEHTHOCTH.
NmmyHOCynpeccopsl  —  MHTUOUTOPBl  CUTHAJIBHOM  TpaHCIYyKUIUU. MHOXKECTBEHHOCTh
MEXaHU3MOB, OOECIEUMBAIOIIMX PACMO3HABAHUE KIJIETKOM BHEIIHUX BO3ACHUCTBUI M Kackas
OTBETHBIX peakiuil Ha Hux. L{ukiocnopuH A — MHTMOMTOP MMMYHHOIO OTBETa Ha YpPOBHE
KanpLuiiHeiipyuHa. [Ipumenenne B TpaHciuianTonorui. HoBble MMMyHOCYTIpeCCOpBI IPUPOIHOTO
npoucxoxaenus (panamuuut, FK 506 u ap.). IlepcriekTuBbl MpUMEHEHUS B TPAHCIUIAHTOJIOTHUH,
IIPU JICYEHUH ayTOUMMYHHBIX 1 OHKOJIOTHUECKUX 3a00JI€BaHUH.



AHHOTAIIUSA PABOYEHN TPOT' PAMMBI JINCIUILJIMHBI «BUOTEXHOJIOT U
INOJIYYEHMU S BEJIKOBBIX U BUTAMUWHHBIX ITPEITAPATOB»

Coneprxanue TUCIUILIAHBI

Monyib |. OGmiast GuoTexXHOIOTHs

MonynbHas eauHuna 1. Benenue B 6MOTEXHOIOIHIO OEJIKOBBIX M BUTAMUHHBIX IperapaToB.
BBenenne. buorexnonorusi kak Hayka u cdepa npousBoacTBa. Kparkas ucrtopus pa3BUTHSA
OouortexHoioruu. buorexHonorus u (QyHAaMEHTaIbHBIE AMCUUIUIMHBL buoTtexHonorus u
MenunuHa. [lomyueHre OHOTEXHOJOTHUECKUMH METOJAMH JIEKapCTBEHHBIX (OETIKOBBIX U
BUTAaMMHHBIX) IpenaparoB. bBHOOOBEKThl KaK CpEACTBO INPOU3BOJACTBA JICKAPCTBEHHBIX,
(OenkoBBIX M BUTaMUHHBIX) mpemapartoB. Kiaccupukanus OH00O0BEKTOB. MakpoOOBEKTHI
KHMBOTHOI'O ITPOUCXOKACHU. YesoBek Kak TOHOp. YenoBek Kak 00beKT HMMYHHU3ALUHU U IOHOD.
MiiekonuTaoNnMe, NOTHULBI, PENTWIAK, pPBIOBI, HACEKOMBIE, IayKooOpasHble, MOpPCKHE
Oecnio3BoHOUHBIE. KynbTyphl TKaHEeH 4eraoBeKa M APYrux MileKONUTaromux. OCHOBHbIE TPYIIIIBI
MOJIy9aeMbIX  OWOJIOTMYECKHM AaKTHBHBIX BemlecTB (O€lIKH, BHTaMUHBI). bBHOOOBEKTHI
pPacTUTENILHOTO MPOUCXOXKICHMs. JluKopacTymiue, IUIaHTALMOHHBIE pacTeHus. Bonxopociu.
Kynbrypel pacTutenbHbIX TKaHei. OCHOBHBIC TPYIIIBI NMOTYYaeMbIX OHMOJOTHYECKH AKTHBHBIX
BemlecTB (OenKku, BUTaMUHBI). BHOOOBEKTHI — MHKPOOPraHU3MbI. DYKapHOThl (IIPOCTEHIINE,
rpubsl, apoxxku). IIpokapuorsl (akTMHOMUILETHI, 3yOakTepun). Bupycsl. OCHOBHBIE T'pyIHIIbI
MOJIy4aeMbIX OMOJIOTHMYECKH aKTHUBHBIX BelIeCTB (OENKH, BHUTaMUHBI). bBHOOOBEKTHI —
MaKpOMOJIEKYJbl C (DepMEHTATHBHON AaKTUBHOCTHIO. lIpOMEBINIIEHHBIE OHMOKATaTU3aTOPHl Ha
OCHOBE MHIMBHUIYaJbHBIX (DEPMEHTOB U MYJIbTH()EPMEHTHBIX KOMIUIEKCOB. BHOKOHBepcus npu
[I0JIyY€HUU TOPMOHOB, BATAMUHOB U JIPYTUX OMOJIOTUYECKU AKTUBHBIX BEIIECTB.

MonynbHass enuHuna 2. I['eHeTMUecKMe OCHOBBI COBEPIICHCTBOBAHUS OHOOOBEKTOB —
IIPOJYLIEHTOB OEJIKOBBIX M BATAMUHHBIX [IPENapaToOB.

IlytTu 1 MeToIbl, HUCHOJb3yeMble NpPU MOJYyYeHHM OoJiee NPOAYKTUBHBIX OHOOOBEKTOB U
O0MO000BEKTOB € JPYrMMM KadyeCTBaMH, MOBBIIIAIOUIMMH BO3MOKHOCTb HMX HCIIOJIb30BAHUS B
MPOMBIIIJICHHOM TPOU3BOJACTBE (YCTOMUMBOCTh K HMH(EKUUSAM, pOCT Ha MeHee Ae)UIUTHBIX
cpenax, 60JblIee COOTBETCTBHE TPEOOBAaHUSAM IPOMBIIIEHHON TUTHEHBI U T.1.). TpaaulinoHHbIE
MeTOoAbl cenekuud. Bapuannonsele psaasl. OTOOp CHOHTaHHBIX MyTanuil. MytareHes u
cenekumst. OuU3MUECKe U XUMHUYECKHE MyTareHbl, MexaHu3M ux nedctBus. Kiaccudukanus
myTtaiuil. IIpobrembl reHeTHdeckol CTAaOMIBHOCTM MYTAaHTOB IO MPU3HAKy o00pa3oBaHUs
1[EJIEBOI0 OMOTEXHOJIOTMYECKOro NpoAykTa (OenKoBble U BUTaMUHHBIE Ipenapatsl). Kiierounas
MHXEHEPUS U UCIOJIb30BAaHUE €€ METO/I0B B CO3JaHUM MUKPOOPTaHU3MOB M KJIETOK PAaCTEHHUN —
HOBBIX MPOJYLIEHTOB OHOJOTMYECKH AaKTUBHBIX (JIEKAPCTBEHHBIX) BEIIECTB — OEIKOBBIX U
BUTaMUHHBIX IpenapaTos. [IpoToninactupoBanye U CIUSHUE MPOTOIUIACTOB MHUKPOOPTraHU3MOB
u pacTeHUid. BO3MOXHOCTh MEXBUIOBOIO U MEXKPOJOBOro cinusHusA. ['mOpuibl, moiaydyaemble
IIOCJIE CIUSHUSA NPOTOILIACTOB M pereHepanuu KieTok. CiusHue NMpOTOIUIACTOB M IOJIyYEHHE
HOBBIX THOpPUIHBIX MOJIEKYJ B KadecTBe ILEJeBbIX MpoayKToB. IIpoTomnmactupoBanue u
aKTHBAIUA «MOJYAIIUX T€HOB». BO3MOXHOCTH IMOJNyuyeHHs] HOBBIX OMOJIOIMYECKH AaKTHBHBIX
BEUIECTB — OE€JKOB M BUTAMUHOB. ['‘eHeTMyeckass MHXKEHEpHs W CO3/laHUE C TIOMOIIbIO €€
METOOB MPOAYLIEHTOB HOBBIX OEIKOBBIX M BUTAMHHHBIX MpenaparoB. OCHOBHbIE MPHHLUIIBI
texHojoruu pekomobuHantHoit JIHK. BHexpoMocomHbIe reHeTHYeCKHe 3JIEMEHTHI — IJIa3MH/IbI U
uX (QYHKIUH Yy MHUKPOOPTaHHW3MOB, HCIIOJIB3YEMbIX B OHOTEXHOJIOTMYECKHX MPOLECCaXx.
OcHoBHbIE (PU3UKO-XUMUYECKHE XapaKTEPUCTUKH I1a3Mu. B3anMmopeiicTBue mia3Mu ¢ TeHOM
xo3auHa. Pone mnazmuanoii u ¢arosoit JIHK B reHeTnyeckoM KOHCTPYMPOBAHUU MPOIYLIEHTOB
OENKOBBIX U BUTAMUHHBIX IpenapaToB. TpaHCIO30HbBI M UX MCIIOIb30BAaHUE B KOHCTPYHPOBAHUH
npoxyneHToB. HampaBieHHbli MyTareHe3 (in Vitro) u ero 3HaueHHWe NPH KOHCTPYHPOBAHUU
MPOJYLIEHTOB OENKOBBIX M BUTAMHHHBIX IpernapaToB. [loHSATHE BEKTOPOB B TE€HETHYECKOU
WH)XeHepuu. BekTopHble MoOJeKynbl Ha ocHOBe IiasmuaHod u Qarosoit JTHK. Xumuueckuit
cunte3 ¢parmentoB JIHK. Mertoapl cekBeHupoBaHusa. XUMHUECKHI cHHTE3 reHa. DepMeHTHI,



UCIOJIb3yEMblE B TeHEeTHUECKON HHkeHepuH. Pectpukrasbl. Kinaccudpukanus u cnennuaHoCTb.
dopmupoBaHne «IMIKUX KOHIOB». Pectpukra3sl E. coli R1 wu pacno3naBaemas ero
IIOCJIE0BATEIBHOCTD HYKJIEOTHAOB. JIurassl U mMexaHusM ux aercreud. IlocienoBarenbHOCTB
olepaluil npu BKIIIOUEHUHU 4YYXKEPOJHOI'O I'€Ha B BEKTOpPHYIO MoJjekyiy. llepeHoc BekTopa c
qyKEpOJHBIM I'€HOM B MHUKPOOHYIO KieTKy. KoMIleTeHTHble KIeTKU. [ eHeTnyeckue MapKepsbl.
Metoabl uACHTUOHUKAIMM ¥ U30JIAUMU  KIOHOB ¢ pexkomOuHantHoi JIHK. IIpoGiemsr
JKCIIPECCHH 4Y>KEPOIHBIX T€HOB B MHUKPOOpraHu3Max. ['€Hbl XMBOTHOM KIIETKU: 3K30HBI,
UHTPOHBI. ObecrieueHne BO3MOXKHOCTH AKCIPECCHH T'€HOB MIICKONMTAIOMIUX B MHUKpPOOHOU
kierke. OOparHas TpaHckpunrasza. CrocoObl IpeojosieHHs 0apbepoB Ha IIYTH 3KCIPECCHU
qyKepoJHbIX TeHOB. CTa0min3anusi 4yKepoJHbIX OenKoB (LENEBbIX MPOAYKTOB) B KJIETKE.
I'eneTnueckue MeToJbl, OOECHEUMBAIOIINE BBIJICICHUE YYKEPOAHBIX OEIKOB M  cpeny.
MukpoopranusMbl pa3HbIX CHUCTEMAaTHYECKUX Ipyni (APOXKHU, 7yOaKTepUH, aKTUHOMMIIETHI U
Ip.) Kak Xo3i€Ba HpPHU SKCIPECCMH 4yXepoAHbIX TIeHoB. Cnenuduueckue npodsieMsl
TCHETHYECKOW MH)KEHEPHH MPHU CO3/IaHUH HOBBIX MPOAYLICHTOB OEJIKOBBIX BEILECTB, MEPBUUHBIX
MeTa0O0JUTOB (BUTAMHHOB) KaK LI€JIEBbIX OMOTEXHOJIIOTMYECKUX MPOAYyKTOB. I'eHomuka. IlonHoe
CEKBEHHPOBAHME I'€HOMA. 3HAYEHHE MEXKIYHApPOJIHOro IpoekTa «['eHOoM uenoBeka» B MEIUKO-
Ouonornyeckom  acriekte. BeisiBnenwe hause  keeping reHoB iVi y  HATOTEHHBIX
MUKpOOpPraHu3mMoB. I[loMck HOBBIX IyTel CO3/4aHHA HOBBIX JIEKAPCTBEHHBIX IIPENapaToB.
ITpoteomuka. CoBepIIEHCTBOBAHHE METOOB JIBYXMEPHOT'O 3JIEKTpodopesa U «BU3yaIU3aLUs»
IIPOTEOMA B KaXIbId JaHHBIA MOMEHT. KonnuecTBeHHas nmporeoMuka. Ee 3HadeHue i nenen
(dhapmanuu.

MonynpHas eaquauna 3. IMMoOmiM30BaHHbIE OMOOOBEKTHI B YCIOBUSX MMPOU3BOJICTBA OEITKOBBIX
Y BUTAMUHHBIX [IPENapaToB.

WmxeHnepHasi H3UMOJIOTHS U TOBBIMIEHHE 3(P(PEKTUBHOCTH OMOOOBEKTOB (WMHIMBHILYaTbHBIX
(bepMeHTOB, (EpPMEHTHBIX KOMILJIEKCOB M KIJIETOK IMPOJYLEHTOB) B YCIOBMSAX IPOU3BOJCTBA.
NmmoOumn3oBanHble (Ha HEPAaCTBOPUMBIX HOCHUTEINSAX) OHMOOOBEKTHI M MX MHOTOKPAaTHOE
ucrnonb3oBanue. PecypcocOeperxkeHne. IKOIOTMYECKHE MNPEUMYIIecTBA. DKOHOMHYECKas
nenecooOpa3HocTh. [loBbllIeHHE KayecTBa MpenapaToB JIEKAPCTBEHHBIX BELIECTB (rapaHTus
BBICOKOM  CTENEHWM  OYMCTKH, OTCYTCTBHS  IHPOTEHHBIX, AJUIEPIEHHBIX  IpUMecen).
HepactBopriMble HOCHTENM OpPraHMYECKOM M HEOPraHWYECKOW MNpUpoabl. MHKPOCTPYKTypa
HocuTened. IMMoOmin3anus 3a cyer oOpa3oBaHUsl KOBAJICHTHBIX CBs3eil Mex1y (pepMeHTOM u
HocuteneMm. llpenBapurenbHas akTUBaLMA HOCUTENs OpPOMHUCTBIM ILIMaHOM. MexaHu3M
akTuBanMu. KoBaJleHTHbIE CBA3M C TIOMOIIBIO OM(PYHKUIMOHAIBHBIX pPEAareHTOB MEXIy
MoJIeKyJaMH (pepMEHTa, CBA3aHHOIO ¢ HocuTeaeM. Biusinue nMMmobunn3zanuu GepMeHToB Ha UX
CyOCTpaTHBIM CIEKTp M KHHETHUYECKHE XapaKTepUCTUKH. [loBbllIeHHE CTaOMIBHOCTH.
Pacmpenue 30HbI onTUManbHON TeMmieparypbl. [IpuunHbBl yKka3zaHHBIX ABJIEHUH. AncopOuus
(epMEeHTOB Ha MHEPTHBIX HOCUTENSAX U MOHOOOMEHHHMKaX. [IpuunHbBl YaCTUYHBIX OrpaHUYEHUIN
UCIOJIb30BAaHUsl 3TOr0 MeToAa umMMmoOmnu3auuu. MmmoOwnmsanus (EepMEeHTOB IyTeM
BKJIIOUEHUS B CTPYKTYypy rens. OpraHndeckue U HeOpraHu4eckue rejid. MeTtoasl BKIIOUEHUS B
aIIbTMHATHBINA U MOJMaKpUIAMUAHBIN relb. [[pudnHbI YaCTUYHBIX OTpaHUYEHUN HCTIONb30BaHMS
METO/a PU BBICOKOMOJIEKYJIIPHBIX cyOcTpaTax. MUKpOKarcyaupoBaHue pepMEeHTOB KaK OJUH
U3 crnoco0oB X MMMOOMIM3anuU. Pasmepbl U cocTaB 00070YKHM MHUKpOKaricysl. buokartanus B
TOHKOM OpraHMYecKoM cuHTe3e. lcrnosap3oBaHue HMMMOOMIM30BAaHHBIX (DEPMEHTOB IpH
MIPOM3BOJICTBE OEJIKOBBIX M BUTAMUHHBIX MpernapaToB. MMmoOmnM3anus UeNbIX KIETOK
MHUKPOOPIaHU3MOB M pacTeHuil. MoHOpepMeHTHBIe OMOKaTaIN3aTOPhl HA OCHOBE IIEJIBIX KJIETOK.
Buyrpuknerounas perenepauust kopepmentos. [Ipobaemsl muddysun cydcrpara B KIETKY U
BBIXOJIa NMPOJYKTa peakuuu. [loBbllIeHHEe MPOHUIIAEMOCTH OO0OJOYKM Y HMMOOMIN30BAHHBIX
kjeTok. lomHbIl CHHTE3 1eNeBOro MpOayKTa MMMOOWIM30BAaHHBIMH KJIETKAMH MPOIYIIEHTOB.
Vcnonb3oBanue Ui MMMOOWIM3AallMM KJIETOK B HamOosee NpOAYKTHBHOH (haze pocTOBOro
nukima. OcoOeHHOCTH (PU3MONOTHU KJIETOK, HAXOASAIIMXCS B sMeMKax Tens. llepcrexTuBbI
HCIIOJIb30BAaHUs «IUIFOC»-BAPUAHTOB IIPOJYLIEHTOB IOCJIE NPOTOIJIACTUPOBAHUS U PETEHEPALNU
munenus. Co3gaHue OHOKATalIM3aTOPOB BTOPOrO IOKOJIEHHMS Ha OCHOBE OJHOBPEMEHHOMU



MMMOOWIN3allUd TPOAYLUEHTOB ©  (GepMEHTOB TpaHCHOpMAIMK TPOAYyKTa OWOCHHTE3A.
OObenuHeHNE B OJHOM OHMOpeakTope mpolecca OHOCHMHTE3a M peakiuHu TpaHCchHOpMAaIlUH.
«OTKpBITBIE CUCTEMBI 7151 YCIIOKHEHU». BOpeakTopsl pa3HbIX TUIIOB.

MonynpHas emuHuna 4. BHyTpuKiIeTOYHas peryismus Meradoiau3Ma U yIpaBlieHHE
OMOCUHTE30M OEIKOBBIX U BUTAMUHHBIX ITPETapaToB.

MexaHu3Mbl BHYTPUKICTOYHON PETYJISIIMUA U OMOCUHTE3 OENKOBBIX U BUTAMHUHHBIX IpEnapaToB
KaK 1LIeJIEBBIX OMOTEXHOJOTMYECKUX MPOAYKTOB. MHAyKIMsA U pernpeccusi cuHTe3a (HepMEeHTOB.
CocraB omepoHa. MexaHM3MBl PpEryJSILIMM JCWCTBUS TE€HOB M HX HCIOJB30BaHUS B
OMOTEXHOJIOTMUECKUX Tpoleccax. MHrubupoBanue ¢GepMeHTOB OHOCHMHTE3a IO MPHUHIIUITY
oOpaTHOH cBsi3u (peTpOMHrUOMpPOBaHKE). MeXaHU3M PETPOMHTUOUPOBAHUS. AJUIOCTEPUUICCKUE
dbepMeHThl. 3Ha4YeHHE STOr0 MEXaHW3Ma B PEryJsUH >KU3HEAEATEIbHOCTH KIETKU U IIyTH
MIPEOJIOJICHHUS] OTpaHUYEHU OMOCHMHTE3a LEJIeBBIX MPOIYKTOB y cymnepnpoaynentoB. Co3nanue
MyTaHTOB C  HapylIEHHWEM aJUIOCTEPUYECKOTO IIeHTpa Yy  KIIIOYEBBIX  (PEPMEHTOB
OuocuHTeTHYECKUX MyTel. OnTuMu3anus noaoopa cpes (Cpeasl ¢ yMEHbIIEHHBIM COAepKaHueM
KOHEYHBIX MPOAYKTOB OMOCHHTETUYECKHX MyTei). AMUHOKUCIOTHBIM KOHTPOJIb METaboI13Ma U
¢byHkuuu ryanosunrerpadocdara. Amganrtanys K MEHSIONMMCS YCIOBUSM CPEIbl B MEXaHU3M
ctpororo («STRINGENT») xkontpons. Mexanusm o0pa3oBanus ryaHosunterpadocdara
(ryanosus-5"-mudocdar-3'-mudocdara). Bimsaue ryanosuHTeTpadochara Ha IKCIPECCHIO
pasIMuUHbIX TeHOB. [103UTUBHBIN U HeraTHBHBIA KOHTposb. Rel A" u Rel A mrammel. Bunosas
CenU(UIHOCTh CTPYKTYphl TyaHO3MH(OC(ATHBIX pPErynsiTopoB. bBHOCHMHTE3 pa3IUYHBIX
LEEeBbIX OMOTEXHOJOTMYECKUX TMPOAYKTOB W POIb CHCTEMbl PETyIsAlUd MeTa0oIu3Ma,
o0ycnoBieHHO# ryano3unTeTpadocharom. Katabomuraas penpeccus. «I TFOKO3HBIH dPheKT» n
MoJaBlieHUEe CHHTe3a Karabonuueckux (epmMeHTOB. TpaH3uTHas pernpeccus. MckiroueHue
uHaykropa. KarabomutHoe  wmHrMOuMpoBaHWe. MexaHM3M  KaTaOONMUTHOW  PEIpEecCHUm.
Huxknuaeckuit  3',5'-anenosmamonodochar (HAM®D). AneHunarnukiaza. buonorudeckue
spdpextet TAM®D. MyTaHThl, yCTOWYUBBIE K KaTaOOJMUTHOW PENPECcCHH, WX HCIIOIb30BAaHUE B
OouoTexHonoruu. Perynsamus ycBoeHus a30TcoAepkaiinx coeuHeHnii. KimodyeBsie coeuHeHNs B
OMoCHHTEe3€ a30TCOACpKAIMX CcoequHEeHnH. DepMeHThl CHHTEe3a TIyTamara | TIyTaMHHA.
[ToHsiTHE KYMYJISITHBHOTO PETPOMHTHMOMpOBaHUA. MyTaHTBI C HM3MEHEHHOW perynsiuen
a30THOTO MeTabolm3Ma M BO3MOXKHOCTH HWHTEHCHU(HKAIMKA OWOCHHTE3a psAga TEePBHYHBIX
METabOMUTOB M HEKOTOPhIX (EepPMEHTOB. BHYTPHUKIETOUHBI TpaHCHOPT W  CeKpenus
OMOTEXHOJIOTHYECKHUX MPOIYKTOB Y MUKPOOPTaHU3MOB. CTPYKTypa W BHIOBas CIIEIU(PHUIHOCTH
0005104KH. Posb KJI€TOUHOI CTEeHKH, BHEIIHEH U BHyTpeHHENH MeMOpaHbl. buocnHTes nmonumMepon
oOonouku. Jlutnueckue (¢epmeHTHl. MeMOpaHHbIE CHUCTEMBl TpaHCIOPTa HOHOB U
HU3KOMOJIEKYISIpHBIX MeTabonutoB. Kraccubukanus cucrem TpaHcropTta. Perynsmus ux
¢byHkumid. bBuoTexHoIOrHYecKre acreKThl MHTEHCU(PHUKAIMH TPAHCIIOPTa HU3KOMOJIEKYIISIPHBIX
BEIIECTB B KJIETKY U OCBOOOKIECHUS U3 KIETKH. MeXaHU3MBbl CEKPEIIMHU BBICOKOMOJIEKYJIAPHBIX
OMOTEXHOJIOTMYECKUX  TMPOIYKTOB. ®ochopHblii  0OMEH U 3HEproodecrieueHue.
buotexHonornueckue acmekThl cekpennu. «CynepnpoayleHTh» U MEXaHU3MBbI 3aIIUThI KIETKU
OoT o0pa3yeMoro €w MpOoayKTa B ciay4dae ero TOKCHYHOCTH (Suicide). KommapTmeHTtarius.
MynbsTudepmerTHbie KOMIUIEKChl. OOpaTMasi MHAKTUBALIMS M PEaKTHBAIUS BO BpeMs BhIOpoca
B cpely. HempoHHIIaeMOCTh KJIETOYHOW MeMOpaHbl MPOIYIEHTA Ui SK30reHHOro Suicide.
[TpuponHass HEYYBCTBUTENBHOCTh MHPOAYIIEHTAa K OOJBIIOMY KOJMYECTBY OOpa3yeMoro HM
I[EJIEBOTO OMOTEXHOJIOTHYECKOTO MPOAYKTA 32 CYET OTCYTCTBUSI BHYTPUKIETOYHBIX MHIICHEH.
OOpa3oBaHue I1eJE€BOr0 MpPOAyKTa Ha MO3JHEH CTaguu pPOCTa MNPOAYIEHTa ¢ ociabieHueM
YyBCTBUTEIHHOCTH KJIETOK K IelIeBOMy MpoAaykTy. CoxpaHEHHE CBOWCTB IPOMBIIUICHHBIX
[ITAMMOB MUKPOOPTaHU3MOB MPOAYIIEHTOB OEIKOBBIX M BUTAMUHHBIX TpenapatoB. [IpoGieMbl
CTaOMIIN3aIlu TIPOMBIIIICHHBIX ITAMMOB TPOIYIIEHTOB OSIKOBBIX M BUTAMUHHBIX TPENapaToB.
[TpuunHbl  HECTAaOMIBHOCTH  CymnepnpoayuneHToB. CrnocoObl MOJAEpKaHUs aKTHUBHOCTH.
MexayHapo HbIC ¥ HAIIMOHAJIBHBIE KOJUICKIIMH KYJIbTYP MUKPOOPTaHU3MOB U WX 3HAUYCHUE IS
pa3BUTHA OMOTEXHOJNOTHMU. baHKM NAaHHBIX O MHKPOOPTaHM3MaX, PACTHTEIbHBIX U KHUBOTHBIX
KJIETKaX ¥ OTAEIBHBIX IITAMMaX MUKPOOPTaHH3MOB.



MonaynbHass enuHMI@ S. BHOTEXHOIOTMYECKHME CHCTEMBbI IPOM3BOJACTBA OEIKOBBIX U
BUTaMHMHHBIX IpENapaToB.

VYcnoBusa, HeoOxoaumble i paboThl OMOOOBEKTOB B OMOTEXHOJOTMYECKHX CHCTeMax
MIPOU3BO/ICTBA OEJIKOBBIX U BUTAMUHHBIX IMpenaparoB. OCHOBHBIE «BAapUAaHTBD) OMOTEXHOJIOTHIMA
O€NIKOBBIX M BUTAMHUHHBIX IpenaparToB. buoTexHosorumdeckuii mpouecc kak 0a3oBbIM 3Tarl,
o0ecreynBaOMUil  ChIpbe JUIS  TOJY4YeHHs O€NKOBBIX M  BHUTAMHHHBIX IIPEMaparoB.
brotexHonornyeckuii npouecc Kak NpOMEXyTOYHBINH WM 3aKJIIOYUTEIbHBIN 3Tal MPOU3BOJCTBA
OEJIKOBBIX M BUTAaMUHHBIX IPENapaToB. bBHOTEXHOIOTHYECKU Mpolece, 00eCeynBarOInil BCe
CTaJuM CO3JaHMs JICKApPCTBEHHBIX IIpernaparoB OEIKOB M BUTaMUHOB. OOIne OCHOBBI
9K30I€HHOM pEryJsiiuM IPOAYKTHUBHOCTH Makpo- M MHUKpooObekToB. JKu3HeoOecneueHue
MaKpOOPIraHW3MOB (KMBOTHBIX M BBICIIMX PAacT€HHH) KaK MCTOYHMKA OHOMacchl (pasjiMyHbIX
Tkanei). JKu3HeobOecnieueHHE MHKPOOPTaHU3MOB KaK HMCTOYHHMKAa OWOMACCHL. 3amura OT
KoOHTamMuHanuu. [IpenorBpaiieHne BbIOpoca B OKpYXawoIlyr cpefy. TeXHOreHHas
DKOJIOTMYECKAsi ~ HUINA Ui CYNIECTBOBAaHHMS ~ MHKPOOOBEKTOB B MOHOKYJBTYpE.
XKuzneobecrieueHne KyJbTyp KIETOK BBICIIMX pPAcT€HUM M JKUBOTHBIX. 3aliura oOT
KOHTaMuHAMUA. AyKcuHBL LluTokmHMHBL MHIYyKTOpPBI MHTOTHYECKOTO IHKIa. [Ipobiemsr
JM30T€HUH U OHKOTE€HOB IPH KYJIbTUBHUPOBAaHMM OM000BEeKTOB. Obecneuenue 3¢ eKTuBHON
paboTbl OMOOOBEKTOB, HCHOJB3YEMBIX KakK MPOMBIIUICHHBIE OunokaTanu3aTopsl. [lombop
peakiMoHHbIX cMmecel. WuxeHepHble pemeHus. CoueTaHue YCIOBUM Uil MOZIJAEpKaHHS
XKu3HeoOecreueHus: OM000BEKTa U MAKCUMAIBHOTO CHHTE3a LIEJIEBOT0 MPOAYKTa MPH Hauboee
CIIO)KHOM BapHaHTe OMOTEXHOJOTHMYECKOro mnpouecca. HampaBieHHas perymsuus cocTaBa
MUTATENbHON CpeAbl W BO3ACUCTBUS (u3ndeckux (akTopoB B Iporecce (hepMeHTaIH.
[IpeniecTBEHHUKU LIEJIEBOTO MPOAYKTA M BPEMsI UX BHECEHHS B CPELY.

MopynbsHas eqununa 6. Ciaaraemple OMOTEXHOJIOTHYECKOTO Mpoliecca MPOU3BOICTBA OCIKOBBIX
Y BUTAMUHHBIX [TPETIapaToB.

Uepapxuueckast CTpykTypa OHMOTEXHOJOTHYECKOTO MPOU3BOJICTBA OCJIKOBBIX M BUTAMUHHBIX
npenaparoB. IlepBas cTyneHb MOCTPOEHHUS: MOJCHCTEMbI TUIIA OMOOOBEKT — OMOPEaKTOPBI,
OonomMacca — cemnapaTopbl, SKCTPakTOphl M T.N. BTopas crynmeHb NmOCTpoeHHs: OObEeINHEHUE
NoJIcUCTeM B (DYHKIMOHAJIBHO €AMHYIO Lenb (y4acTOK, ILieX). TeXHOJIOTH4ecKHe OCHOBBI
co3aHusi  ONOYHO-MOJIYJIBHBIX  THUIOBBIX  pemeHuil. TpeTrbs CTymeHb  IOCTPOCHUS:
MI0CJIeI0BATENbHOCTD OJIOKOB M MOAYJIeH (YHKIIMOHAIBHBIX Y4aCTKOB. ONBITHO-IPOMBILILIEHHAS
YCTaHOBKa, MpPENNpHUSATHE  3aKOHYEHHOTO0  IMKJA, OCHOBHBIE M  BCIIOMOTaTeJbHbIE
(oOmenHkeHepHble) — moacucTeMbl. (CxemMa  IMOCIe0BaTENbHO  peaM3yeMbIX  CTaaui
MIPEBPALICHUS] HMCXOJHOTO ChIpbS B JIEKApCTBEHHOE cpencTBo. Ontumuzanus OHO00BEKTa,
MIPOLIECCOB U aIlNapaToB KakK €IMHOIO IEJI0ro B OMOTEXHOJIOIHYECKOM IPOU3BOJICTBE OEITKOBBIX
M BUTAMUHHBIX TpernaparoB. [loArOTOBHTENBHBIE ONEpalMd TpPU  HCIOJB30BAaHUH B
IPOU3BOJICTBE  OMOOOBEKTOB MHKPOYPOBHS. MHOIOATamHOCTh  MOJTOTOBKH  ITOCEBHOTO
Mmarepuana. MHokymsaTropel. KuHeTHueckne KpUBBIE POCTa MHKPOOPTAaHU3MOB B 3aKpPBITHIX
cucremax. CBs3b CKOPOCTHM H3MEHEHHs KOJIMYECTBA MUKPOOPIaHHW3MOB B SKCHOHEHIMAIHHON
(aze pocta ¢ KOHLEHTpaLMeN KIeTOK B cucteMe. KOMITJIeKCHbIE U CHHTETUYECKHE MUTATEIbHbIE
cpenbl. Ux xoMmroHeHThl. KoHIIeHTpalys OTAEIbHOI0 pacxolyeMoro KOMIIOHEHTa MUTAaTeIbHON
Cpenbl U CKOPOCTh pPa3MHOKEHHUST OMOOOBEKTa B TEXHOTCHHOW HuUIE. YpaBHeHHEe MOHO.
Mertoapl cTepunu3anuu nutatenbHbIX cpea. Kpurepuit [leitnnopdepa-Xomppu. Coxpanenue
OMOJIOTMYEeCKOM  MOJHOLUEHHOCTH  cped  mpu  ux  crepunusauuu.  Crepunmzanus
bepmeHTalMOHHOTO 000pynoBaHusa. «Crabble TOYKW» BHYTPH CTEPHIN3YEMBIX EMKOCTEH.
[Tpobnembl TepMeTH3aui O0OPYAOBaHUS M KOMMYHHUKaruidi. OdYHCTKa W CTEPHIH3AIHS
TEXHOJIOTHYECKOT0 Bo3yxa. Cxema MoAroTOBKH MOTOKA BO3/yXa, 0JaBaeéMoro B (hepMeHTaTop.
[IpenBaputenbHas ouuctka. Crepunusytouias uinsTpauus. [lpenen pasmepa mpomyckaeMbIx
yactull. D¢ ¢exktuBHOCTh padoThl ¢uibTpoB. Koadduument mpockoka. Kpurepum mondopa
depMeHTEpa TpH peanu3aluyd KOHKpeTHhIX wnenedl. Knaccudukanus OuocuHTE3a 110
TEXHOJIOTHYECKUM  MapaMeTpaM. [IpuHIMOBI  OpraHM3allid  MaTepUAIBHBIX  MOTOKOB:
MEePUOANYECKUH, TMOJYNEePUOJUYECKHIl, OThEMHO-JOJUBHOM, HenpepblBHbIN. [nyOuHHas



dhepmeHTaIUA. MaccooOMeH. [ToBepxHOCTHAS dbepmeHTaIusI. TpeboBanms K
(epMEeHTalMOHHOMY TIpOIlecCy B 3aBHCUMOCTH OT (DPU3MOJOTHYECKOTO 3HAUCHHS IIENIEBBIX
IPOAYKTOB AJIsl MPOAYLEHTa — MEePBUYHBbIE META0ONUTHl (BUTAMHUHBI), BBICOKOMOJIEKYJISPHbIE
BemiectBa (Oenku). buomacca kak mneneBoit mpoaykr. TpeGoBanus K (epMEHTALMOHHOMY
Iporeccy IpH HCIOJIb30BaHUM PEKOMOMHAHTHBIX IITAMMOB, OOpa3yloLUX 4Yy>KEPOAHbIE IS
O0Mo00bEeKTa  1eNeBble  MPOAYKTHL.  BbigeneHue,  KOHICHTPUPOBAaHHE M OYMCTKA
OMOTEXHOJIOIMYECKHX  NpOoAyKToB.  Crenuduueckue  OCOOEHHOCTHM  IEPBBIX  CTaAMM.
CeaumMenTanus Ouomaccel. YpaBHEHHE CKOpOCTH ocaxieHusa. KoarymsHtel. DIOKYISHTHI
LlentpudyrupoBanue. Boinenenue u3 KyJbTypajJbHOW JKUAKOCTH KIETOK BBICIIMX PACTEHHH,
MHUKpOOpranu3MoB. OTAeleHne IeNeBbIX MPOAYKTOB, IPEBPALICHHBIX B TBEPAYIO (¢as3y.
CemapupoBanue sSMmyibcuil. ®unsTpoBanue. IlpenaBapurenbHas 00paboTKa KyJIbTypalbHON
KHUJIKOCTH 1s1 Oosiee moaHoro pasaeneHus ¢gas. Kucnornas koarymsanus. TeroBast Koaryisius.
BHecenue 351eKTpoiauTOB. MeToapl M3BIEYEHUS BHYTPUKIIETOUYHBIX MPOAYKTOB. Pa3pyiuenue
KJICTOYHOH CTEHKH OMOOOBEKTOB M HKCTPAarMpOBaHUE LENEBBIX NpOaAyKToB. CopOuUMOHHAS H
noHooOMeHHass xpomatorpadus. AdbdurHas xpomarorpadusi (IPUMEHUTEIBHO K BBIJICICHHUIO
depmenToB). MemOpannas texnonorusi. Kimaccudukanus MeTo0B MEMOPaHHOTO pa3ieiCHHUS.
OOLIHOCTh METOJI0B OYMCTKU MPOJYKTOB OMOCHHTE3a M OPraHMYECKOro CHHTE3a Ha KOHEYHBIX
CTaausIX WX MmoxydeHus (u3 KonueHtpaTtos). Cymka. CtannapTuzanus OEIKOBBIX U BUTAMHUHHBIX
IIpernaparoB, NOJy4YaeMbIX METOAaMu OnoTexHonoruu. dacoBka.

MonynbHas enuHuna 7. KoHTponb UM ymnpaBieHHEe OMOTEXHOJOTMUECKHMH IPOLIECCAMU
MOJIyYeHUs OEJIKOBBIX U BUTAMUHHBIX [TPENapaToB.

OcHOBHbIE MapaMETPbl KOHTPOJS U yHpaBieHUs OMOTEXHOJOTMYeCKUMU Ipoueccamu. OOuiue
TpeOOBaHUS K METOJaM U CpeAcTBaM KOHTpoJisi. COBpeMEHHOE COCTOSIHUE METOJIOB U CPEZICTB
aBTOMATHUYECKOT0 KOHTPOJIA B OnoTexHOoIornu. KOHTposb cocTaBa TEXHOJIOTUYECKUX PACTBOPOB
u ra3os. IloTeHunoMeTpuyeckre MeToibl KOHTpoist pH 1 moHHOrO cocTaBa. JlaTunky 3HaUCHUS
pH u wHoHOCenekTHBHbIE 3JEKTPOAbl. ['a30uyBCTBUTENBHBIE 31eKTpoAbl. CTepuinuszyemsie
JATYUKU PacTBOPEHHBIX ra3oB. KOHTPOIb KOHLEHTpauu cyOCTpaTOB M OMOTEXHOJOTHYECKUX
MPOAYKTOB (OENKOBBIX M BUTAMHHHBIX IpenapaToB). Turpumerpuueckue Metoasl. Onruueckue
MeToAbl. buoxumuueckue (hepMeHTaTUBHBIE) METOJIbI KOHTPOJIA. DIEKTPOAbl 1 OMOCEHCOPHI Ha
OCHOBE MMMOOWJIM30BaHHBIX KJIETOK. Bbicokoa(ddekTrBHAs XHUIKOCTHasE XpoMaTorpadus npu
peleHny 3aad OMOTEXHOJIOTUYECKOTO MPOU3BOJCTBA OEIKOBBIX W BUTAMUHHBIX IPENapaToB.
OcCHOBHbIE TEOPUM aABTOMATUYECKOro peryiaupoBaHus. CraTudyeckue U JAUHAMUYECKUE
XapaKTepUCTUKH OHMOTEXHOJIOTHYECKUX 00BeKkTOB. Kiaccudukanus oObEKTOB yNpaBJieHUS B
3aBUCHUMOCTH OT JMHAMMUYECKHUX XapakTepucTuk. KommbroTepuzanus OHOTEXHOJIOTHYECKOIO
NPOM3BOJICTBA  JICKAPCTBEHHBIX  HpemapatoB  OenkoB M BuTamMMHOB.  CoznaHue
aBTOMATHU3MPOBAaHHBIX pabounx mecT. PazpaboTka aBTOMaTU3MPOBAHHBIX CUCTEM YIPABICHUS.
[TakeTs!l mpukigaaHeiXx mnporpamMm. CTpyKTypa HCCIEAOBAaHUM B OMOTEXHOJOTUM MHUKPOOHOTO
cuHTe3a. [IpuMeHeHre KOMIbIOTEPHON TEXHUKHM Ha pa3HbIX 3Talax MPOU3BOJICTBA U MOITYUYECHHS
OMOTEXHOJIOIMYECKHX MPOIYKTOB. IIpMHIMIIBI U ATallbl aHAKW3a AAHHBIX U MaTeMaTHYeCKOTO
MOJIETMPOBAaHUSl ~ OMOTEXHOJOTMYEeCKHX  cucteM.  llmaHupoBaHue ©  onTUMH3ALUs
MHOTO()aKTOPHBIX HKCHEpUMEeHTOB. KuHeTnueckue Moaenu OMOocHHTe3a U Ouokaraiusa.
Opranu3zaiys aBTOMaTHU3MPOBAHHBIX OAaHKOB JIaHHBIX MO OMOTEXHOJOTMYECKHUM IMpoIleccaM H
IIPOIYKTaM.

MonynpHast equaua 8. BHOTEXHOIOTHS OENKOBBIX M BHTAMHHHBIX HpPENapaToB U MPOOIEMEI
9KOJIOTMH U OXPAHbI OKPY’KAOLIEN CPEbI.

buorexHonoruss kak HaykoeMKas («BBICOKas») TEXHOJOTUS M €€ IPEeUMyIlecTBa B
JKOJIOTMUECKOM acIleKTe Mepes TPaAULMOHHBIMU TexHolorusamu. HampaBnenus nanpHeWero
COBEpIICHCTBOBAHUS OMOTEXHOJIOIMUYECKUX IPOILIECCOB NMPUMEHUTENBHO K MPOOIeMaM OXpPaHbI
OKpyKarolien cpelpl. ManooTXo[HblE TEXHOJIOTUU. MITOrM M NepcrneKTUBbl UX BHEAPEHUS Ha
OMOTEXHOJIOTMYECKUX MPOU3BOJCTBAX OEIKOBBIX M BHUTAaMUHHBIX MpenapaToB. OcoOEHHOCTH
OMOTEXHOJIOTMYECKHX MPOU3BOJICTB OEIKOBBIX M BUTAMUHHBIX IIPENapaToB MPUMEHUTEIHHO K UX
oTrxojaM. PekoMOMHaHTHBIE MPOYIIEHTHl OENKOBBIX M BUTAMHUHHBIX MPENapaToB U MPoOJIeMbl



00BbeKTUBHON uHpOpManuu HaceneHWs. OpraHu3aius KOHTPOJS 3a OXPaHOW OKpyXKaromien
CpelIbl B YCIOBUSX OMOTEXHOJIOTHYECKOTO IPOU3BOACTBA OCITKOBBIX U BUTAMUHHBIX TIPETIapaToB.
Knaccudukanus orxonoB. CoOOTHOLIEHHE PA3NIMYHBIX BHJIOB OTXO0H0B. (OYHCTKA KHIKHX
oTx0/10B. CXeMa OYHMCTKH. ADPOTCHKH. AKTHBHBIA HJI M BXOJSIINE B HETO MHUKPOOPTAHU3MEI.
Cozanue MeToJaMu F€HETHYECKON HMHKEHEPUU IITaMMOB MUKPOOPTraHU3MOB-JECTPYKTOPOB C
MOBBIIIEHHONW CIOCOOHOCTBIO K JECTPYKIIMU BEIIECTB, COACPIKAIUXCS B KHIKHX OTXOZaX.
OcHOBHbBIE XapaKTEPUCTUKU IITAMMOB JAECTPYKTOPOB. MX HEycTOWYMBOCTH B MPUPOIHBIX
ycinoBusix. CoxpaHeHHE MITAMMOB Ha Tpeanpustusx. HopMbl BHeCeHHs] OMOMAcChl IMITAMMOB
IIPU MHUKOBBIX HArpy3Kax HAa OYHMCTHBIE COOPY)KCHUS. YHUUTOKEHHE WU YTUIIM3ALUS TBEPIbIX
(MHIIETHANBHBIX) OTXOMO0B. buonorumdeckue, (GU3NKO-XUMHYECKHE, TEPMUYECKHUE METOJIbI
00e3BpeXMBAaHUS  MHIETUAIBHBIX ~ OTXOIOB. YTWIM3AalMsl MHIETHAIBHBIX OTXOJIOB B
CTPOUTENIBHOM TPOMBIIIJICHHOCTH. VICIIONb30BaHWE OTACIBHBIX (PaKIUi MHIETHATBHBIX
OTXOJ0B B KauecTBe mneHoracutened u np. Emmnas cucrema GLP, GCP u GMP npu
MPEIKINHUYSCKOM, KIMHHUYECKOM HCIBITAHUU OEJNKOBBIX W BHTAMUHHBIX IPENapaTroB U HX
npou3BoacTBe. OcoOeHHocTn  TpeOoBanudi mpaBua GMP Kk  OHOTEXHOJIOTHYECKOMY
MIPOU3BOJICTBY OCJIKOBBIX W BUTAMHHHBIX TpermaparoB. TpeOOBaHUS K YCIOBHSIM XpaHCHUS
CBIPBSl ISl KOMIUIEKCHBIX NuUTaTeNbHbIX cper. Kapantun. IlpaBuna GMP mpumeHuTenbHO K
MIPOM3BOJICTBY OCIIKOBBIX M BHUTAMUHHBIX INpernapaToB. [IpHuuHBI IPOBENCHUS BATUAANNNA TIPU
3aMeHe MITaMMOB-TIPOAYLIEHTOB U U3MEHEHUU COCTaBOB (DEPMEHTAIIMOHHBIX CPE.

Monyis Il. YacTHas 6GuOTEeXHOIOTHS

MonynpHas equauna 9. BHUOTEXHOIOTHSI OETKOBBIX JICKAPCTBEHHBIX BEIIECCTB.

buorexHonorus  OeJKOBBIX  JIGKAPCTBEHHBIX  BemlecTB.  PexomMOuHaHTHBIE — OelsKH,
NPUHAAISKAIINE K Pa3IMYHBIM TpynnaM (U3NOJOTHYECKH AKTHUBHBIX BEIIECTB. MHCYIWH.
Hcrtounuku nomydenus. Bunosas cneunuduunocts. MmyHoreHusie npumecH. IlepcriekTuBbl
UMIUIAHTALMK KJIETOK, MPOAYLUPYIOIIUX HHCYIUH. PEKOMOMHAHTHBIA MHCYJIMH 4YeEJIOBEKa.
KoncrpyupoBanne mnasmua. Bpeibop mramMma MuKpoopranuzma. BwiGop  nmaepHoi
MIOCJIEI0BATEIBHOCTH aMUHOKHUCIIOT. OTIIEeIIeHUe JIMJAEPHbIX MociaeaoBaTeabHocTel. MeToabl
BBIJICJIEHUS U OYHMCTKH MoaynponyktoB. COopka mnemnedl. KoHTponb 3a mnpaBHIBHBIM
oOpa3oBaHueM  JUCYIb(QUIHBIX  cBsi3ed. DepMEHTATUBHBIA  TUAPOJINU3  MPOUHCYIIHHA.
AJBTEpHATUBHBIA IMyTh IOJy4YE€HUS PEKOMOMHAHTHOIO HWHCYJHMHA; cuHTe3 A- u B-memeil B
Pa3HBIX KyJIbTYpax MUKPOOHBIX KJI€TOK. [IpobiieMa 0cBOOOKIEHUSI PEKOMOMHAHTHOTO HHCYJIMHA
OT DHIOTOKCHMHOB MHMKPOOPraHM3MOB IPOAYLIEHTOB. bBHOTEXHONIOrMYEcKOe IpPOU3BOICTBO
PEKOMOWMHAHTHOTO MHCYJIHHA. DKOHOMHUYECKHE acrekThl. Co3MaHne peKOMOWHAHTHBIX OCJIKOB
«BTOPOTO TIOKOJIEHUS» Ha mpumepe uHCyiauHa. WnTtepdeponsl. Knaccudukanus. a-, B-, y-
Wnrtepdeponsl. WHTEeppepoHs! Npu  BHUPYCHBIX M OHKOJOTMYECKMX  3a00JEeBaHMSIX.
Bunocnemmduunocts uHTEpPepoHOB. OrpaHUYEHHbIE BO3MOXKHOCTU IOJyYeHHS o- U -
uHTEpPEepoHOB U3 JehKkouuToB U T-nmuMmdonuTtos. JIumpobdbnacTonaHelii uHTEpPEepoH. MeToab
nojyyeHus B-uHrepdepoHa npu KyIbTUBUpoBaHUU (HhrubpoOiaacToB. HIYKTOPEI HHTEP()EPOHOB.
Wx npupona. Mexanusm uHIyKIuu. [IpombliieHHOE MTPOU3BOJICTBO UHTEPPEPOHOB HA OCHOBE
NPUPOJHBIX HMCTOYHUKOB. CHHTE3 pPa3HbIX KJIaCCOB MHTep(epoHa dYeroBeKa B TI'€HETHYECKU
CKOHCTPYHPOBAHHBIX KJIETKaX MUKPOOPTaHU3MOB. DKCIIPECCHsI T€HOB, BCTPOSHHBIX B IJIa3MUY.
Bapuanuu B KOH(OpManMM CHHTE3UPYEMbIX B KJIETKaX MHKPOOPTraHMU3MOB MOJIEKYI
MHTEP(PEPOHOB 3a CYET HEYNOPSAJOUYEHHOTO 3aMbIKaHHS AUCYIbGUAHBIX cBsizei. [IpoOiemsl
cranfapTu3auu. [Ipor3BoaCTBO peKOMOMHAHTHBIX 00Pa31I0B HHTEPPEPOHA U MOIUTHKA PA3HBIX
¢bupM Ha MeXAyHapogHOM pbiHKe. MHTepielkuHbl. MexaHu3m OHOJOTHYECKON aKTUBHOCTH.
[lepcnekTHBBI MPAKTUYECKOTO MpUMEHEHHs. MUKpPOOHONIOTHYECKUN CHUHTE3 HHTEPJICHKUHOB.
[lonyyeHne  mpoAyLEHTOB  METOAaMH  TE€HETWYecKol  uH)XeHepuu.  [lepcriekTuBbl
OMOTEXHOJIOIMYECKOr0 IMPOU3BOACTBA. ['OpMOH pocTa dYenoBeka. MexaHuU3M OHOJIOrMYECKOU
aKTUBHOCTH M MEPCIEKTUBBl NMPUMEHEHHs] B MEIUIUHCKON mpakThke. MUKpoOHOIOTrnYecKuil
cunre3. KoucTpyupoBanue mnpoayueHToB. IlenTuanbie (akTopbl pocTa M UX PELEHTOPBI.
Cnemunduyeckoe ctumymupoBanue cuHte3a [IHK u mpomudepanuu. dakrtop pocta HEpBOB.



OnuaepMaibHblii  dakTop pocta. Tpanchopmupyrommue dakropel pocta (a- u  B-TDOP).
WNucynunononobusie  ¢akropsl pocra (UDP-1, HWOP-Il). BbenkoBsie TpaHncMeMOpaHHbIE
penentopsl (akTopoB pocta. Kackan BHYTPUKIETOYHBIX IMPOLECCOB OT MOBEPXHOCTH KIIETKU K
anpy. TepaneBTHUeCKOE 3HAYCHHUE NENTUIHBIX (DaKTOPOB pocTa. [IpoMbIIIEHHOE TPOU3BOJICTBO
¢dakTopoB pocta. HMcmonp3oBanue TexHosioruu pekomOuHanTHOM JIHK mms  co3pmanus
OpoAyLHpYOmUX HX 0M000BekTOB. [Ipom3BoaAcTBO (epMeHTHBIX mpenapatoB. DepMeHTHI,
UCIIOJIb3yEeMble  Kak  JIeKapCTBEHHble  cpeacTBa.  [Iporeonutuueckue  (GpepMEHTHI.
AMUIIONINTHYECKUE, TUTIOTUTHYECKHE GepMeHThl. L-acaparunasza. [IpobiaeMbl cTangapTH3aIH
LeNeBbIX MPOoayKTOB. DepMeHTHBIE MMpernapaThl Kak OMOKaTalu3aTopbl B (papMareBTHUYECKON
npombiuieHHOCTH. DepMeHTsl TpanchopManuu [-TaKTaMHBIX aHTHOWOTHKOB. DepMEHTHBIE
IpernapaThbl, HCIOJIb3yeMble B TEHETUUECKON MHKEHEPUH (PECTPUKTA3bL, JIUTA3bI, 1P.).
Monynbnaas eauauna 10. BuorexHonorust BATAMUHOB U KOEPMEHTOB.

buonoruueckas ponb BHUTaMUHOB. TpaguIMOHHBIE METOJbI TMOJyYeHHUs (BBIIACICHUS U3
IPUPOJHBIX UCTOYHHMKOB, XUMUYECKUN CHHTE3). MHUKpOOMOIOTHYECKU CHHTE3 BUTAMHHOB U
KOHCTPYUPOBaHUE IITAMMOB-TIPOJYLIEHTOB METOJIaMU I'€HETUYECKON MHKeHepuu. Burtamun B»
(pubodmaBun). OcHOBHBIE TpoayHeHTH.. (Cxema OHWOCHHTE3a W IYTH HWHTEHCU(DHUKAIN
npouecca. MUKpOOpraHU3Mbl IPOKAPUOTHI — MPOAYLEHTHl BUTaMUHA Bi2 (IPONMOHOBOKUCIIBIC
Oaktepun u np.). Cxema OumocuHTe3a. Perymsius OmocuHTe3a. MHUKPOOMOIOTHYESCKHIA CHHTE3
MAaHTOTEHOBOW KUCIOTH (BUTamuHa PP). BuoTexHomorumueckoe mpous3BOJACTBO aCKOPOMHOBOMU
kucnoThl (ButamuHa C). MukpoopraHu3Mbl-IpoAylLeHThl. PasinuyHble cxembl OMOCHHTE3a B
MPOMBIIIJICHHBIX ~ YCIOBHSIX. XHUMHUYECKHl CHHTE€3 acCKOpOMHOBOW KHCIOTBHI M  CTaaus
OMOKOHBEPCHH B TPOM3BOICTBE BUTaMuHa C. DprocrepuH U BUTaMuHbl rpymmsl D. IIpoaynenTs
U cxema OuocuHTe3a 3procrepuHa. Cpenbl M IyTH MHTeHcUuKanuu ouocuntesa. Iloxydyenue
ButamuHa D 3 sprocrepuna. Kaporunounsl, ux xmaccudukamms. Cxema 6uocunresa. Cpenbl
JUIi  MUKPOOPTaHM3MOB-TIPOJYLIEHTOB M perymsiuus  OuocuHTe3a.  CTUMYNIATOPHI
kaporuHooOpa3oBanus. B-Kaporwn. OOpazoBanue w3 [P-kapTuHa BuUTamMuHA A. YOUXHHOHBI
(xodepmenTtsl Q). Mcrounuk nonydyenus. UnTeHCHUKaus OHOCHHTE3A.

Monynbhaas enununa 11. KynabTypbsl pacTHTENBHBIX KIETOK W IOJIYy4€HHE Ha WX OCHOBE
O€IKOBBIX U BUTAMUHHBIX MIPENIAapaToOB.

Pa3paboTka METO0B KyJIbTUBHUPOBAHUS PACTUTEIBHBIX TKaHEW M M30JMPOBAHHBIX KIJIETOK Kak
JOCTH)KEHHE  OMOTEXHOJOTMUeCKOW  HaykKM. bHOTexHoilormuyeckoe  MPOU3BOACTBO U
OTPaHMYEHHOCTh WJIM Majasl JOCTYIHOCTb psJa BUAOB PACTUTEIBHOIO ChIpbS KaK MCTOYHHMKA
JIEKapCTBEHHBIX BellecTB (O€JKOB M BUTAaMHUHOB). IIOHSATHE TOTHIOTEHTHOCTH PACTUTEIBHBIX
KJeToK. KamtycHble U CyclieH3uOHHbIE KyIbTYphl. OCOOCHHOCTH pOCTa PACTUTEIHHBIX KJIETOK B
KynbTypax. Cpeapl. @uroropmonsl. IIpobGiemsr crepmiibHOcTH. OCOOEHHOCTH MeTaboIM3Ma
PaCTHTENBHBIX KJIETOK B YCIOBHSX IN Vitro. bropeakTopsl. [IpuMeHeHne pacTUTEIBHBIX KIETOK
Ui TpaHcOpMaluu JIeKapCTBEHHBIX BellecTB. VMMOOMIM3alusl pacTUTENBHBIX KIIETOK.
Metoael uMMmobun3anuu. [IpoGieMbl 3KCKpely 11eJeBOro NpoayKTa U3 UMMOOMIN30BaHHBIX
KJIETOK. MeTroabl KOHTpOJs M HIACHTU(UKAUK (IUTOPU3UOJIOTHYECKUE, XUMHYECKHE,
OnoxuMHuecKue, OHoNornueckrue) Onomacchl U NMpenapaToB, MOJYYEHHBIX METOJIOM KJIETOUHOMN
ouotexHonoruu. JlekapcTBeHHbIE OEJIKOBBIE M BHTAMUHHBIC IIpenaparbl, IOJydaeMble U3
KYJBTYp KJIETOK PACTEHUM.

AHHOTAIIUS PABOYEN MPOT'PAMMBI JJUCHUIIJIMHBI «COBPEMEHHBIE
IMPOBJIEMBI TEHOMHKH U IPOTEOMUKNW»

Coneprxanue TUCIUILIAHBI
Mopyns 1. 'enomuka

Hpe)]MeT " 3aga4u r€HOMHKU. I/ICTOpI/ISI Pa3BUTHUA T'CHOMUKHU. CeKBeHI/IpOBaHI/Ie T'€HOMOB H
aHaJIn3 HOCHGHOBaTeHBHOCTHﬁ. I'enoMHEIE HnCCiacaJ0BaHusA B MCIUIINHC.



Monyns 2. [Iporeomuka
[Iporeomuka - coBpeMeHHass «XuMusi 6enka». TeXHOIOTusT MyJbTUKOMIUIEKCHOTO aHalIn3a
0enkoB ¢ ucnoib3oBaHueM macccrnektpomerpun (MC). Mcropuueckue acmeKkThl U ITarbl
pa3BUTHS METOJIOB MCCJIEAOBAaHUS TNENTHAOB M MPOTEMHOB. METOAO0JIOTUs paHHUX
UCCIIEIOBaHUM, MPOBOAMBIIUXCS IO PacCKphITUA Hpuponbl Oenka. dyHaamMeHTaIbHbBIE U
MPUKJIAHBIC 1I€JTM TPOTEOMUKH. 3aJ]a4u POTEOMHOT0 aHAJIK3a.

AHHOTAIIASA PABOYEHN ITPOT'PAMMBI AUCHUILIAHBI «MOHUTOPHUHI'
MYTATI'EHHOI'O 3AT'PABHEHUSA OKPYKAIOIIMEU CPEADbI»

ConeprxkaHue TUCIHUILIAHBI

Mognyns 1. Llenu, 3agaun U KCTOPHUS 3aPOKICHUS TEHETUYECKOTO MOHUTOPUHTA

Lenu reHeTHyecKOro MOHMTOPUHTA. 3aJladyd IeHETUYeCKOro MoHuTOpuHTra. [lomxonmbr k
FEHETUYECKOMY MOHUTOpUHTY. McTopusi 3apokJaeHUs TE€HETHYECKOI0 MOHMTOPHUHIAa Kak
HAy4YHOI'O HampaBjeHUs. ['€HEeTHYeCKHI MOHUTOPUHI M 3THKA. ['€HETHYECKHii MOHUTOPHHI

Oymy1iiero.

Monyib 2. @akTopsbl, BIUAOME HA TEHETUUECKNUE CTPYKTYPbl OPraHU3MOB

Knaccudukanus myrareHHbix (akropoB. Pusmueckue (axroper: Y D-uzmydenue, IM-
nznyuenue, CBU-usnyuenne, KBU-uznyuenune, YBU-usnyuenne, UK-uznyuenue, onrtudeckoe
u3ilydyeHue. XuMudeckue (pakTopbl: HUTPOAPOMATHU-YECKHE KOMIIOHEHTHI, IOJIMapOMaTHUECKHe
TMJIPOKapOOHAThl, MOJUIUKINYECKHE AapOMaTHYECKUe aMHUHbI, HHUTPO3AMHUHBI, TsXKeJble
MeETaJuIbl, NECTUUUBL. [IeiCTBHE METaJUIOB HAa HACIEACTBEHHBIN annapar KIeTKU.

Monyns 3. XapakTepuCTHKa TECT-CUCTEM, IPUMEHSIOUUXCA B TIE€HETHYECKOM
MOHMTOPHHIE

TecTsl Ha pacTeHMAX: aHAIM3 MyTallMd HAa T€HHOM YPOBHE, LIUTOICHETHYECKUN aHaIu3
TKaHel pacTeHuil, payopeciieHTHas in situ ruOpuIu3aIys, aHa-pa3Hblii METOI U MUKPOSIIEPHBIH
TECT, AJKAJUHOBBIM METOJ| KOMET, ompeiesieHue (QUIyKTyHUpYIOUIe acuMMETpUM PacTeHUH.
TecThl Ha JKUBOTHBIX: BBIBJICHHE CTPYKTYPHBIX M KOJUYECTBEHHBIX abeppaiuii XpomocoM,
MeToll (piryopecieHTHON TulOpuanM3aluMu in situ, MHUKpPOSIAEPHBIM TeCT, KOMETa-TEeCT, Iellb-
aneKkTpoopesHblil TecT, oOHapyxeHue ananyktoB JJHK. MukpoopranusMel B KadecTBe TECT-
cuctem: Salmonella typhimurium (tect Diimca), Saccharomyces cerevisae (anbga-tect).
PacTeHus B KauecTBe TECT-CUCTEM: OCOOEHHOCTH PAaCTUTEIbHBIX OPraHU3MOB, O3BOJISIOIINE UX
HCII0JIb30BaTh B KAYECTBE TECT-CUCTEM; HanboJIee YacTo UCI0JIb3yEeMble B CKPUHUHIE MyTareHOB
pacTUTENbHBIE TECT-CUCTEMBI; OLIEHKAa KauecTBa OKPYJKAIOWIEH Ccpeabl ¢ MOMOLIBIO
TpajieCKaHIMU (MyTalUu B KJIETKaX THIYMHOYHBIX HUTEH, MUKpOSAEpPHBIA TecT). JKUBOTHBIE B
Ka4yecTBE TeCT-CHUCTeM: Apo3oduiaa — oOBEKT JUIsl MCCIEJOBAHUS MYTareHHOCTH TOKCHKAaHTOB
(meton Memnep-5). Ilonarue o006 »skonorudyeckodt reHeTuke. (OCHOBHBIE HaIpaBICHUS
TEHETUYECKOT0 MOHUTOPUHTA MPHPOJHBIX MOMYJAIMA. Xiopemia — oObEeKT s MpOBEIEHHS
UCCIIEIOBAaHUM JUHAMHMKH MYTallMOHHOTO Ipolecca B MOMYJSIUSIX. 3aKOHOMEPHOCTH
MYTAIIMOHHOTO TpoLecca B PAJUOAKTUBHO O0JyyaeMbIX MOMYJSIMAX. Peakius momynsnuu Ha
ctpecc. [Iposenenue Tecta Diimca. [IpoBeneHue anbda-TecTa Ha IPOXKIKAX.

Mopyns 4. I'eHeTnYeCKnli MOHUTOPHHT YEJIOBEKA

N3y4yeHne reHeTH4ecKo CTPYKTYphl NOMYJSIIMA. MyTaliMOHHBIN IPOLECC B MOMYJISIIIMSIX.
JleiicTBue oTOOpa B COBPEMEHHBIX YCJIOBHSX. MUTrpalloHHbIE Mpoliecchl. MeToabl U3ydeHus
TEHETUYECKOM CTPYKTYyphl momyisuuid. MccienoBaHue MyTallMOHHOIO IIpoliecca B IOJIOBBIX
KJIETKax 4YeJIOBeKa W CHIKEHHE T€HEeTHYecKoro rpysa nomyssinuu. OLeHKa MHUTParoHHBIX
NOTOKOB ajuienedl. OneHka MyTareHe3a B COMAaTHMYECKHMX KIIETKAaX 4YelloBeKa. ['eHeTnueckoe
TECTUPOBAaHUE U METUIMHA.



Mopyns 5. I'eHeTndecKkuii MOHUTOPHUHT TPAHCTEHOB

OOmumii cTatyc TPaHCI€HHBIX KyJbTyp B MHpe. PUCKH, CBA3aHHBIE C HHTPOLYKIMEH
TPAHCI'€HHBIX pAaCTEHUHM B OKpyXKawllyr cpeny. KOHTpoiab BHEIpPEHUS TI'€HETUYECKU
MOJIUGUIMPOBAHHBIX OPraHU3MOB B arpo’kocucTemMbl. OCHOBHbBIE METOJbl T'€HETHUYECKOIO
MOHHUTOPHUHTA TPAHCT€HOB. TexHoorus n3rorosieHus u npumenenus JJHK-6nounnos B memnsx
IEHETUYECKOr0 MOHMTOPUHIA TPAaHCT€HOB. 3aKOHOJATENbCTBO B 00JACTH TpPaHCTEHHBIX
opranu3moB. [Iposenenue [11P-anarHocTHKN reHeTHYeCKH MOIU(PHUIIMPOBAHHBIX OPTaHU3MOB.

AHHOTAIIUSI PABOYEHX ITPOT'PAMMBI JUCHUATIJIMHBI «bAOJIOTMUYECKHUE
PUTMBbI U CPEJA OBUTAHUSA»

ConeprxkaHue TUCIHUILIAHBI

Mopnyis 1. KonebarensHble puTMHUECKHE TPOLIECCH — (DyHJaMEHTAIbHOE CBOMHCTBO BCEX
IIPUPOAHBIX ITpoLeccoB. COBpEMEHHOE COCTOSTHUE MPOOIEMbl OMOJIOTNYECKUX YacoB

Monyns 2. AnantuBHasi pojib OMOpUTMOB. BHOpUTMEI U cTpecc. BHOpUTMEBI 11 310pOBbE

Monayns 3. XponomenunuHa. CHUHXpOHH3AIHs paOOTHl pPa3IMYHBIX CHUCTEM. JKOJIOTUYECKHE
(bakTOphI U 310pOBbE YEIIOBEKA

AHHOTAIIUSA PABOYEN TIPOI' PAMMBI JIMCIIUILINHBI «OBIIUE
3AKOHOMEPHOCTHU AJAIITAIIUU YEJIOBEKA»

Coneprxanue TUCIHUILIAHBI

Monynp 1. CucTeMHBIN NPUHIUI OpraHu3auuu Gu3noNoruueckux GyHkuil. buonorunueckas u
¢du3nonornyeckas ajantanus. AJantanus 4eIoBeKa Kak ABOIIOLMS PUCIIOCOOIeHUN

MOI[y.]'IB 2. AI[al'ITaI_[I/IH CUCTEM OpraHu3Ma 4YCJIOBCKA K PpPa3JIMYHbBIM YCJIOBUAM CTrO
KU3HCACATCIIBHOCTH

Monayns 3. Heiipo-rymopaibHble MEXaHH3MBl aJalTalldd YelloBeKa. AJanTaius 4eiloBeKa K
NICUXOTe€HHBIM (pakTOpaM. YIpaBlieHHE afanTaiell u 310pOBbEM YelloBeKa

AHHOTAIIMSA PABOYEN NPOT'PAMMBI JUCHUILIUHBI «(IITUTOTEHETUKA»
CopepxaHne TUCHUIUINHEIL

Monyinsb 1. Ctpoenue u GyHKIIUN reHoMa. MoNeKysipHble MEXaHU3MbI TeHETHUECKUX
MPOLECCOB.

[Ipeamer u 3amaum uurToreHeTuku. Mcropust pa3BuTus nMTOreHeTHKU. L{UuTOoreHeTnka u
MeauInHA. Pa3nudHbple TUTTBI OpraHU3allud TeHETHYeCKOTo MaTtepuana. Bupycel. [IpokapuoTsr.
Oykapuotel. CTpykTypa W (QYHKIMOHHUPOBAHHE XpOMOCOM. ['€HOM UelloBeKa: ypPOBHHU
opranm3anuu. CTpYKTYpHO-(QYHKIIMOHAIBHBIE OCOOEHHOCTH XPOMOCOM denoBeka. KapTel
XpPOMOCOM Ye€JIOBEKa. XPOMOCOMHBIE TIEPECTPOMKM © BONPOC O MPUPOAE MyTalui,
MEXaHW3MaxX MX BO3SHUKHOBEHHS. Ponb rerepoxpomaThHa. XPOMOCOMHBIE W XPOMATHIHBIC
abeppauuu. BrwicokomonekynspHas (parMeHTaluss XpoOMOCOM U amomnTo3. XPOMOCOMHBIE
0OJIe3HU: ATUOJIOTHS, TTATOTeHE3, KIMHUYECKass KapTuHa. YacToTa XpoOMOCOMHBIX OOJIe3HEH U
(bakTophl, €€ onpeeNnsoNue.

Monayns 2. CoBpEMEHHBIE METO/Ibl IUTOTEHETHYECKOTO UCCIIEI0BAaHUS KAPUOTHUIIA YETIOBEKA.



CoBpeMEHHBIE METOIBI LUTOT€HETUYECKOrO HCCIENOBAHMA KAapUOTHUIIA YEJIOBEKa.
Kapuonorus. Anadaszsusiii 1 meradasupiii ananmus. MoJeKyIsIpHO-IUTOTCHETUYECKAE METO/IbI.
BapuaHTel LUTOreHETHYECKUX METOM0B M MX pazpemaromas ocobeHHocTb. Ilokasanusa s
IIUTOr€HETUUECKOTr0 00CIeI0BaHHU .

AHHOTAIIUSI PABOYEH TPOT'PAMMBI JINCHOUILIAHBI «KJIUHUYECKAS
I'EHETHUKA»

ConeprxkaHue TUCIHUILIAHBI

Monyns 1. HacinencrBeHHoCTh ¥ naTosiorusi. BBeneHre B HayKy KIMHUYecKas reHeTnka. Oormas
XapaKTePUCTUKA XPOMOCOMHBIX, MOHOT€HHBIX U MYJIbTU(PAKTOPUATBHBIX OOJIC3HEH.

Knununueckas reneTnka Kak paszjeia MEIUIMHCKOW reHeTukH. [Ipeamer u 3a1aun KIMHUYECKOM
reHeTukd. OCOOCHHOCTH YeEJIOBEKa KaK OOBEKTa TI'€HETUYECKUX HccienoBanuii. OCHOBHBIC
pasznensl TeHeTHKH 4YenoBeka. CoBpeMeHHas Kiaccu(UKaus HACJICICTBEHHOW IaTOJIOTHH.
Myrtanun kak otuosiormdeckuidi  ¢akrop. Crenudpuka METOIOB TEHETUKH 4YelIOBEKA.
OcoOeHHOCTH  HACJENOBaHM JIOMHUHAHTHBIX MpHU3HAKOB. HacnegoBaHue  ayTOCOMHO-
pEIeCCUBHOE, CIICTUICHHOE C TMOJOM (X-CLEIJICHHBI pEleCCUBHBIA W JOMUHAHTHBIA THI
HACJIeIOBaHMs, TOJaHAPUYECKOE HacjieJOBaHUE, OTPAHUYCHHOE IOJIOM M 3aBUCUMOE OT I0Jia
HacJe0BaHKE), BHEAIEpHOE HacheAoBaHue u Apyrue. OcoOEHHOCTH HACIIEIOBAHUS MPU3HAKOB,
MMEIOIIMX BBICOKYK) YacTOTy BCTPEYaeMOCTH. ['‘€HHble MyTaluH, JETEPMUHUPYIOLINE
W3MEHEHUE CTPYKTYphI O€JiKa, HApPYIIAIOIIUE MPOIECCUHT, MPEMATCTBYIOIMINE TPAHCKPHUIILIUU.
I'enetnveckuii monmumopdu3sM W TETEPOreHHOCTh 3a0oJieBaHWi. boJIe3HW HaKOIUICHUS.
I'enomublii wmnputunr. Krnaccudukanust HaclneICTBEHHBIX OoJe3HEH. ODTHONOTHA U
MaToreHe3 XpPOMOCOMHBIX CHHIpPOMOB. KiuHHUYeckass Te€HETHKa OTIEIbHBIX  YacTo
BCTPEYAIOIINXCS XPOMOCOMHBIX CHHAPOMOB. OO0IIast XapaKTEPUCTUKA MOHOTEHHOM TMaTOJOTHH.
Kinuandeckass TEHETHMKAa 4YacTO BCTPEYAIONMIMXCS MOHOTCHHBIX (OpM  HacleICTBEHHOM
IMaTOJIOTHH. MynbTH(haKkTOpHUATBEHO oOycnoBieHHas IMaTOJIOT . Ilonsarue 0
npenpacmnoioxkeHHocTu.  ['eHermdeckuit  monmumopdusm — momynsinuii.  B3aumopelicTBue
TEHETUYECKON TMPEAPACIIONIOKEHHOCTH U CHenu(puueckux YCIOBHUH Cpenbl B Ppa3BUTUU
3aboneBanuid. OO0IIast XapaKTepUCTHKA MYJIbTU()AKTOPHAIBHBIX 3a00J€BaHUI: BBICOKAsI YAaCTOTa
B HACEJICHWU;, HEMPEPBIBHBIM pSAl COCTOSHUH OT CYOKJIMHUYECKHX [0 BBIPAXKEHHBIX
KIIMHUYECKUX  TPOSBIICHMIA; MpUpOJa  MOJOBO3PACTHBIX  pa3IMyUil; 0COOEHHOCTH
pacrpocTpaHeHHUs TEHOB MPEIPACTIONOKEHHS U BCTPEYaeMOCTh 0O0JIe3HEH B ceMbsiX. MOHOT€HHO
00yCIIOBJIEHHAsI TPEIPACIIONOKEHHOCTh: IKOTEHETHUECKas MaTOJOTusl, (papMaKOreHeTUYECKUe
peakuuu, npodeccuoHanbHbie Oosie3HU. [lomureHHas MpeApacroiloKEHHOCTh KakK pPe3ysbTaT
B3aMMO/ICHCTBUS HEaICIbHBIX T'CHOB.

Monyns 2. IIpuHIMOBI TMATHOCTUKY U PO UIAKTUKU HACIEICTBEHHOM NMaTOJIOTHH.

OOmias xapakTepuUCTHKa METOJO0B MCCIEAOBAHMUS T€HETUUYECKUX 3a00JIEBaHUM: KIMHUKO-
reHealorn4eckKuif, OMOXUMHUYECKUH, LHUTOICHETUYECKUH, OIM3HENOBBIH, MOJIEKYISPHO-
T€HETUYECKUH, TOMYJISLUUOHHBIM, METOJ CLEIJICHUsS TE€HOB. MOJIEKYJIpHBIA aHAINW3 IpU
(beHUTKETOHYpU M MyKoBHcIUA03e. ['emormoOuMHonmaruu - TpuyMp OHOXUMHUYECKOH U
MOJIEKYJISIPHOM TeHeTHKU. MoseKkynspHble COOBITHS, ONpEeeNsiolie I'eMOIrNIOOMHONATHH.
[uToreHeTnyeckue MeETOAbl JUArHOCTUKA XPOMOCOMHBIX aHOMQJIMW UM TIOKa3aHUs i
MPOBEJICHUSI LIUTOTEHETHYECKOro o00cieaoBaHusl O0NbHBIX. MONEKYISIPHO-TEHETUYECKUE U
OMOXMMHUYECKHE METOJbl JIMAarHOCTMKM MOHOTE€HHOW maToloruu.—Buuel, myth u ¢Gopmbl
npoUIaKTUKU HACIEACTBEHHbIX Oosie3Hel. MenuKo-TeHeTHYeckoe KOHCYJIbTHUPOBAHHUE.
IIpenaTanpHass JUAarHOCTHKAa Kak MeToJ MepBUYHOM mnpoduiaktuku. IlpocenBaromiue
MpOrpaMMbl B JOKIMHMYECKON JMArHOCTHKE HACJIEJCTBEHHBIX Ooje3Hel. JOTuyeckue u
JICOHTOJIOTUYECKUE BONPOCHl B KIMHUYECKOW TEHETHKE. [ eHeTHueckue KapThl 4YeNIOBEKA.
MeToapl KapTUpPOBaHMS: METOJ POJOCIOBHBIX, THOPUIMAM3ALUU COMATUYECKUX KJIETOK,



rUOpUIM3aM  HYKJIEHHOBBIX KHCIOT. [lomumopdosm JIHK 1o caiitaM pecTpuKIuH.
CexBenupoBanue. Crparerust oOparHoil reHeruku. IIporpamma “I'eHom uenoBeka™ ee
BO3HUKHOBEHHE, COJIEP)KAHUE, Pa3BUTHE, OCHOBHBIE UTOTU. MEIMKO-TEHETHUYECKHE AaCIEKThI
U3ydeHHs TeHOMa denoBeka. Co3anue reHOMHBIX OmOnmotek. I'enHas makrunockomnus. JTHK-
JUArHOCTHKA. | 'eHeTnyeckast HHXeHepHUsl.

AHHOTAIIUS PABOUYEM ITPOT' PAMMBI JIJUCIIUILJIMHBI «®U3UYECKAS
KYJBbTYPA JJIA JINL C OTPAHUYEHUAMMU KU3HEJAEATEJIBHOCTHU U
310POBbs»

ConeprxkaHue TUCIHUILIAHBI

Monyns 1. OcHOBHBIE 030POBUTEBHBIE IBUrATEIbHbBIE CUCTEMBI (PU3UUECKON KYJIBTYPBHI.

Ha mpakrthueckux 3aHATUSAX DPELyCMaTpPUBACTCS pa3BUTUE IIO3HABATEIBHOM TBOPYECKOU
aKTUBHOCTH, HAIPaBJIECHHOW HAa CaMOCTOSTENBHOE M IIOCTOSHHOE HCIOJIb30BAHUE CPEICTB
(bu3N4ecKoil KylbTyphl M CHOPTA B LEIIX (PU3MUYECKOTO COBEPIICHCTBOBAHHSA, ()OPMHUPOBAHUS
KHU3HEHHBIX U NPO(PECCHOHATIBHO 3HAYMMBIX MCUXO(PHU3MUECKUX KaueCTB U CBOWCTB JMYHOCTH,
(dbopMHpOBaHHEM YCTOWYMBOTO MOTHBALMOHHO-IIEHHOCTHOTO OTHOIIEHHS K  (DU3KYJIBTYpHO-
CIIOPTUBHON JEATENbHOCTH, (POPMUPOBAHUEM YMEHUN M HABBIKOB JJIsi 0OECIIeYeHUs] aKTUBHOI'O
OTABIXa, TPOPHUIAKTUKN OOIKX M MPO(EeCCHOHATBHBIX 3a00JIeBaHUM, TpaBMaTH3Ma, BPEIHBIX
IIPUBBIYEK.

Monyisb 2. Jleue6Has ¢pusndeckas KyJIbTypa.

JlaHHBIA pa3gen cBsi3aH ¢ oOecliedeHWEeM HEOOXOAMMOW JIBUTATEIbHOW aKTUBHOCTH,
JOCTUKEHHEM U TMOJAJEPKaHUEM ONTUMAIBHOTO YPOBHA (U3MUECKONH U (PYHKIIMOHATHHON
IMOATOTOBJICHHOCTU B IIEPHUOJ O6y‘IGHI/I$I CTYACHTA, HpI/IO6p€TeHI/IeM OIlbITa COBCPLICHCTBOBAHHUA
U KOPPEKIHMH WHIUBUIYaTbHOTO (PU3UYECKOTO Pa3BUTHsI, (PYHKIIMOHAIBHBIX U JIBUTATEIbHBIX
BO3MO>KHOCTEH; C OCBOCHHEM >KM3HEHHO HEOOXOUMBIX HABBIKOB.

Monynb 3. KOHTpOJIbHBIN.
JlaHHBIN pa3fen cBsi3aH C OLEHKOW MOP(PO(YHKIMOHATBHOTO COCTOSHUS 3aHUMAIOIIUXCS,
OIICHKOM YPOBHSI YMEHHUI U 3HAHUI N0 TUCIUILIINHE.

AHHOTAIIUA PABOYEM [TPOI'PAMMBI JUCIHHAIIJINHBI «HAYYHBIN CTWIbH
PEYN»

COI[Cp)KaHI/Ie JAUCIHITIINHBI

Monyns 1. BelpaxkeHue mporecca COEIMHEHHUs, pasAeiieHus. BplpaXkeHHe KaueCTBEHHOTO M
KOJMYECTBEHHOT0 W3MEHEHMs. BblpakeHne NpHUMEHEHHUs, HCIOJIb30BaHMs, pacXOJ0BaHUS.
Beipaxkenue nenu. [IpuuMHHO-CIIEACTBEHHBIE OTHOILIEHUS. BpIpa)keHHE MECTOHAXOXKIEHUS,
B3alMOPACIIOI0XKEHHS IPEAMETOB B IPOCTpaHCTBE. BripaxeHue crocoba 1eicTBus.

ITonssTust «coeguHEHME» M «pasleieHue». [paMMaTH4YecKHME KOHCTPYKIUM JUIs
BBIp@XEHHUSI TpOIecca COEAUHEHHUS, pa3JeleHHs,, HCIOJIb30BaHUE JaHHOTO S3BIKOBOTO
MaTepuasa B HAy4HOM CTHJIE PEUH.

I'pammaTHUeckre KOHCTPYKIMM JJIsi BBIPaKEHHUS KaYeCTBEHHOTO U KOJIMYECTBEHHOTO
WU3MEHEHUS.

I'pammaTHueckrie KOHCTPYKLIMU JJIi  BBIpQXKEHHMS] TMPUMEHEHMs, HWCIOJb30BaHUS,
pacxos0BaHusl.

I'pammaTHueckrie KOHCTPYKLUMH 7S BBIPOKEHUS IeId B MPOCTOM U  CIOKHOM
NPeUIOKEHUSAX. YTIOTpeOIeHne HEKOTOPBIX MPOU3BOIHBIX MPEAIOTOB.



[TonsiTHE O NPUYMHHO-CIECACTBEHHBIX OTHOLICHMSX. ['paMmaTHYecKne KOHCTPYKIIMH,
BBIPAKAIOIINE IIPUUYUHHO-CIICICTBEHHBIE OTHOLLICHHUS.

I'pammaTnueckue KOHCTPYKLIUU JUISL BBIPAKCHUS MECTOHAXO0XKACHHUS,
B3aMMOPACIIOIOKEHHS IPEIMETOB B IIPOCTPAHCTBE.

Ilonatue o BelpakeHMM crocoba JeHCTBUA HapeuyueM M BBIPAXKEHUU OOCTOSTEIbCTBA
oOpasa aeiicTBus. [ pammaTuyeckie KOHCTPYKIMHU, BBIPAXKAOIIUE CIIOCO0 NeHCTBUS.

Monayns 2. Opdosnuueckas HOpMa. Jlekcmueckas Hopma. Mopdoioruyeckue HOPMBIL.
CuHTakcnyeckas HopMma.

[Tonsitue «s3pikoBasi HopMa». BapuanTel HOpM. OCHOBHBIE XapaKTEPUCTUKHU SI3bIKOBOM
HopMbl. Bunsl Hopm CPJISL.

Op¢osmmyeckue nHopmsl CPJIA. Hopmel ynapenusi. HopMbl pon3HOILICHHUS.

Jlekcuueckue HOPMBI: TOYHOCTH CIIOBOYNOTpPEOJEHUs; yNOTpeOJeHHe MHOI03HAYHbIX
CJIOB; JIEKCHYECKasi COYETaeMOCTh CJIOB; YIOTPeOJIeHHEe CHHOHIUMOB; YIOTPeOIeHHEe aHTOHUMOB,;
ynoTpebiieHue OMOHUMOB; yIIOTpeOIeHHEe TApOHUMOB; YIIOTPeOIeHHE CIOB-apXan3MOB U CJIOB-
HEOJIOTU3MOB; yIOTpeOJIeHIE 3aMMCTBOBAHHBIX COB; CMBICIIOBAsA JOCTATOUYHOCTh CJIOBA.

Hopmbl ynorpeGienuss MMEH CylIecTBUTENbHBIX. HOpMBI ymoTpeOsieHusl TIJ1arosios,
Hopwmsl ynortpeGnenust ugucnutensHoro. Hopmer ymoTtpebnenus mnpuiarareiabHoro. Hopwmbl
ynoTpebIeHHsI HEKOTOPBIX IPOU3BOIHBIX MTPEJIOTOB.

CuHTakcuc Kak OJUH M3 Pa3/eioB s3blko3HaHMs. [loHSATHE «CcHMHTaKcuMdecKass HOpMay.
OcHoBHble cuHTakcuueckue Hopmbl CPJLA.

Monayns 3. OdunmanbHo-aen0Boi ctuib peur. Buasl ananuTnyeckoit 06pabOTKM NEpPBUYHOTO
Hay4yHOro Tekcra. PeyeBoe oOuieHue. PeueBoii aTHKeET.

Onpenenenue oQUUUANBHO-IEIOBOIO CTWIS peud, cdepa (YHKIMOHHUPOBAHUS,
ocHoBHbIE TOACTUIH. OCOOEHHOCTH  OQUIMATIHHO-AETIOBOTO CTHJS PEYd Ha JICKCHYECKOM,
MOP(}OTOrHUecKOM U CUHTaKCHYeCKOM ypoBHsX. [ToHATHS “IOKyMEHT”, “peKBU3HUT TOKyMEHTa”,
BUJIBI TOKYMEHTOB. TpeOoBaHus K OQOPMIIEHHIO OCHOBHBIX PEKBU3UTOB JOKYMEHTOB JMYHOTO
MIPOUCXOXKACHUS (3asBICHHE, OOBACHUTENbHAs 3alucKa). Tpe0oBaHUS K A3BIKY JOKYMEHTa,
TUMUYHBIE OLIUOKY B SI3bIKE TOKYMEHTA.

KoHcnekT kak BuJ BTOPUYHOIO TEKCTa HA OCHOBE CBEPTHIBaHMS MH(OPMALMU YCTHOTO
(MMCbMEHHOT0) MEPBUYHOIO TeKcTa. Pedepar kak KpaTkoe M310KEeHHE OCHOBHOM MH(pOpMaIUU
NEepBUYHOrO TekcTa. Ero crTpykTypHble ocobeHHocTH. Buasl pedepatoB. Tesucel kak
(GhopMyIIHPOBKA OCHOBHBIX IOJIOKEHUHN NMEPBUYHOIO TEKCTA. PerieH3ust Kak MMCbMEHHBIN pa3oop
HAY4YHOHM CTaTbU (KHUIH). AHHOTAIMSI KaK BHJ CKAaTOM XapakTepUCTUKH MEPBUYHOIO TEKCTa, €€
CTPYKTYPHBIE U 3bIKOBbIE OCOOEHHOCTH.

[TonsiTust  «pedeBass  AEATEIBHOCTB»,  «peub»,  «peueBod  akT». (OCHOBHBIE
KOMMYHHMKATHUBHBIE KauecTBa peud. [IpyHIMIBI ¥ IpaBUiia yCTIENTHOW KOMMYHUKAUU. Y CIIOBUS
yCIIEMIHOTO 001eHHst. POpMBbI pedr MO KOJIMYECTBY YYACTHUKOB (MOHOJIOT, HANIOT, TOJIHJIOT).
OcobenHoctu neparorndeckoil peun. MHTOHalMOHHBIE OCOOEHHOCTH MENAaroruuyeckod peyu.
BepOanbHast u HeBepOanbHasi KOMMYHHKAIIHS.

[TonsiTue «pedeBoit aTukeT». HannoHanbHbIe 0COOEHHOCTH PYCCKOTO PEYEBOI0 ITHUKETA.
OtukeTHble (popMynbl 0oOLIeHHs B o(UIMANbHOW 00CTaHOBKE (3HAKOMCTBO, NpEICTaBJICHUE,
npouanue, co00JIe3HOBaHKE). DTHKET J1€JI0BOr0 OOIIEHHS B MUCbMEHHOM U yCTHOH opMmax.



