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AHHOTAIIUSA PABOYEN ITIPOT' PAMMBI Y‘{I%BHOI‘/‘I ITPAKTUKH (ITPAKTHUKH 11O ITIOJIYYEHHUIO IIEPBUYHbIX
MPO®ECCHUOHAJIBHBIX YMEHUU U HABBIKOB (OBIHIEBUOJIOT'MYECKAS [TPAKTUKA))

CopnepxaHue MpaKkTUKU

Monyns 1. )KuBble cicTeMbl MOJIEKYJISIPHOTO U KJIETOUYHOTO YPOBHEH OpPraHU3aIMH KHBOM MaTepUU B OMOIOTHUECKUX UCCIICTOBAHMIX

MonynbHas enuauna 1. MonekyisipHblii ypOBEHb

XKuznp xak ocobast popma cymiecrBoBanus Matepun. Cyocrpar sxu3nu: HykienHoBble kKucnoTsl (JJHK u PHK) u 6enkn.

Cgoiicta xuBoro. CrienupuuHOCTh opranu3anui. OOMeH BEIIEeCTB U SHEPIrUU. YIOPAI0YEHHOCTb CTPYKTYpbI. LIeT0CTHOCTh M TUCKPETHOCTD.
CamoBocnipousBezieHHe U pocT. HacnencTBeHHOCTh U M3MEHUUBOCTD. Pa3ipaxxuMocTs U JBuxkeHHUe. Perynsnus u oOpaTHas CBS3b.

Pa3znoobOpa3zue u knaccudukanus supycon. OOume cBoiicTBa BupycoB. IIporcxoxaenue BupycoB. Bupychl )KMBOTHBIX, pacTEHUH 1 OaKTepHi.
Bupycublie 0Oone3nu yenoBeka. OHKoreHsole Bupycsl. BUY.

MonynbHas equanna 2. KileTouHblil ypoBeHb

DneMeHTapHBI cocTaB KieTkd. Heopranuueckue coequHeHMs. 3Ha4Y€HUE BOJABI Ul )KU3HENEATEIbHOCTH KJIeTOK. OpraHu4ecKie COeqUHEHMS:
O€eJKu, yTaeBObl, JIUIH/IbI U JTUIOUIbI, HyKJIEHHOBbIE KMCIIOTHI.

Metoapl u3ydeHHs KJIETOK. MHUKpockomuieckas TexHuka. CBeroBas, (a30BO-KOHTpacTHas, YJIbTpa(HOIeTOBas, JIOMHUHECUEHTHAs U
JIeKTpOHHast Mukpockonus. Luroxumuueckue wMeroabl. JluddepennunanbHoe ueHTpUudyrupoBanue, xpomartorpadus U 3IEKTpodopes.
PenTrenocTpyKkTypHbIil aHanu3. MeToa s/1epHOro MarHUTHOTO pe3oHaHca. Ky IbTUBHpOBaHUE KIETOK HA MCKYCCTBEHHBIX TUTATEIbHBIX Cpeax.

CrpykTypHO-(YHKIIMOHATbHAS OpraHU3alus MPOKAPUOTHYECKUX KiIeToK. CTpoeHue KiIeTodyHoM 000104ku. OCOOEHHOCTH Te€HETHYECKOIro
Matepuana. OpraHoubl U BKIIOYEHHUS.

CrpykTypHO-(YHKIMOHATIbHAS OPraHU3alUs 3yKapuOTUYECKHUX KieToK. Mopdosoruueckoe 1 pyHKIMOHAIBHOE pa3HOOOpa3He KIETOK.

Hosinepubie opranusmsl (Procaryota). Ipo6siuku (Mychota). OcobeHHOCTH CTpOCHHSI M TeHeThueckas opranu3anus. Hacrosimue O6axtepuu
(Bacteria). Mopdonoruueckue Gopmbsl Oakrepuil. Pons B mpupose M 3HaueHue A 4YenoBeka. bakTepuanbHble 0OJE€3HH UeOBEKa, KUBOTHBIX U
pacTeHui.

SAnepusie opranusmel (Eucaryota). [Ipocteiimme (Protozoa). Tumbl cummerpun. Bakneimme opranemisl. CrocoObl pasMHOXKEHUS WU
yeperoBaHue NokojaeHui. Tunsl npocrenmux. OuroreHeTndecKue CBsA3u. Poib B Ipupo/ie U 3HaYeHue ISl 4EI0BEKa.

Monynb 2. )KuBble cucTeMbl TKAHEBO-OPTaHHOTO U OPIraHU3MEHHOT'O YPOBHEHN OpraHu3aluy KUBOW MaTepUU B OMOJIOTHYECKUX HUCCIIEJOBAHUIX
MonynbHas equanna 3. OCHOBBI CUCTEMATHKHU )KMBOTHBIX
OcHOBHbBIE 3a/layll CUCTEMATHKU. MECTO CHCTeMaTHKH Cpeau OMOJIOTMYECKHX AUCHUUIUIMH. EcTecTBEHHBIE M HCKYCCTBEHHBIE CHCTEMBI.
OcHOBHbBIE IPUHIIMIIBI KJIaccu(UKaluu. bruonornyeckue TakCOHBI.
MeTtoauka c6opa, XpaHeHus1 U PUKCAIIUU TAKCOHOMHYECKOTro MaTtepuana. [IpuHIMIbI paboThl ¢ ONpeaeTuTENEM.



Jlnarnoctuueckue mNpu3HakU. TeXHUKa oOmpeaeneHus pa3iudHbIX TPYIN >KUBOTHBIX. CHcTeMaTHdeckuii o0030p Marepuana, KpaTKue
XapaKTePUCTHKU CUCTEeMAaTHIECKUX Ipyni. Pa3dop mpu3HakoB, UCTIOIb3yEMBIX TP OMPEICICHHH.

OCHOBHBIE BUBI-UHIUKATOPBI 3KOJIOTHUECKOTO COCTOSIHUSA MPUPOIHOM Cpeibl U HABBIKU UX OIPEACIICHHUS .

Monynbaas equauia 4. OCHOBBI OMOJIOTHYECKUX IKCIIEPUMEHTOB

MeTtog0510rHYeCKUE OCHOBBI OpraHU3aluu OMOJIOTHYECKOT0 IKCIEpUMeHTa. MecTo 3KCIepuMeHTa B CHCTEME HayYHOI'O MO3HaHUs (TUIoTe3a -
IKCIIEPUMEHT - TeopHsi). Poimb MeauKo-OMOJIOTHYECKOro AKCIEPUMEHTa B W3YYCHHH OWOJIOTMM W TIATOJOTHHM 4YelloBeKa. KOMITJIEKCHBINM XapakTep
COBPEMEHHOT0 MEUKO-OHOIOrMUECKOro SKCIIEPUMEHTA.

CtpykTypa OHMOJIOTHMYECKOTO 3KCIEPUMEHTA. DTalbl IMOCTAHOBKU M IPOBEICHUS MEIUKO-OHMOIIOTUYECKOTO SKCIepUMEHTa: (POpMHUpOBAHUE
paboueii TUIIOTE3bI, ONpeIeJICHHE 1IeJIM U 3a]]a4 UCCIEA0BAHUS, BBIOOP KOHKPETHBIX METO/IMK, HEMOCPEICTBEHHOE TPOBEJCHUE IKCIIEPUMEHTa (Cepuun
OTBITOB), (DMKCAIMS W aHAIW3 JAaHHBIX JKCICPUMEHTa, OOCYXKICHHWE W BBIBOJBI. Perucrtpanus pe3ysibTaToB JKCIEPUMEHTA. BeleHwe OT4eTHOM
JOKYMEHTAIlMU. AHAJIN3 YKCIIEPUMEHTAIbHBIX TaHHBIX, (OPMYITUPOBaHUE U 0OOCHOBAaHHE BHIBOIOB.

JIOCTOBEpHOCTh, JOKA3aTeILHOCTh W HWH()OPMATUBHOCTh pPE3yJIbTATOB, TOJYYEHHBIX B XOJ€ OJKCICPUMEHTAIBHBIX HCCICAOBAHUN.
MesxiyHapoaHbIe CTaHAAPTHl KauecTBeHHOU naboparopnoit npaktuku GLP (Good Laboratory Practice). TpeboBanusi GLP k ypoBHIO IpoBeAeHHUS
AKCIIEPUMEHTAIIBHBIX (JOKIMHUYECKUX) HUCTBITAHUNA. DTUYECKUE HOPMBI M CTAaHAAPTHI MPOBEIACHUS IKCIIEPUMEHTAIbHBIX HUCIBITAaHUN. DTHYECKas
JKCIIepTH3a.

JKuBoTHBIE Kak OOBEKT OMOJOTHYECKOTO JKCIEPUMEHTA. buonormyeckas XapaKTEpUCTHKAa OCHOBHBIX TPYII JaOOPATOPHBIX KUBOTHBIX.
CrioHTaHHbBIE ¥ UHIyIIUPOBAHHBIE MOJICIIH, IPUHIIMITBI BEIOOpa KUBOTHBIX. [IpaBuiia conepkanus U yxoja 3a 1abopaTopHbIMU KUBOTHBIMHU. [IpakTuka
KOpPMJICHMS, BapvalMd COCTaBa JWET, UX BJIUAHUE HA 3J0pPOBbE M PE3yJbTaThl AKCIEPUMEHTOB, AMETAa KAaK HWHCTPYMEHT MOJCIMPOBAHUS
(U3HONIOTHYECKUX U MATOJOTHYecKUX mpoieccoB. [loHsaTHE 0 MeANKO-OMOIOrMYECKO IKCIIEPUMEHTANBHON KIMHUKE. AJbTEpHATUBHBIE MOJICIH B
MEJUKO-OMOJIOTHYECKUX UCCIIEIOBAaHUSX.

DKcrnepuMeHTHI in vitro. KieTouHsle, TKaHEBbIE, OPTaHHbBIE KYIbTYPhI - BAXKHEHIINN 00BEKT IKCIIEPUMEHTa B OMOJIOTHH U MEAUIIMHE.

3HavYeHHE MaTEeMaTHYECKUX METOIOB B TJIAHUPOBAHUH DKCIIEPUMEHTA U aHAIN3€ YKCIIEPUMEHTAIBHBIX JTAHHBIX.

Monyinb 3. J)KuBble cucTeMbl HAJOPraHU3MEHHOTO YPOBHS OPraHU3aIMK )KUBOM MaTepuH B OMOJIOTHYECKUX UCCIIEIOBAaHUIX

MonynbHas eaununa S. buonornyeckne MakKpoCUCTEMBI

buonornueckune MakpocuCTEMBI U UX Uepapxus: Ouocdepa, 6uoreoreHo3, skogoruueckas nomnysmus. [loustrue sxonornueckoit Humm. Cpena
KaK Ba)KHEHINas 4yacTh HKOJOTMYECKOW cHucTeMbl. AOGHoTHuUeckue M OnoThueckue (aktopsl cpeabl. OCHOBHBIE HeOopraHudeckue (paxkTopbl (CBET,
TEMIIEpaTypa, BIAXHOCTh U Jp.) U METOJIbl UX U3yueHus. BzaumonelictBue abnornyeckux (akTopoB B UX BIUSHUM Ha opraHu3M. OrpaHUYUBaIOLINI
¢axrtop. CurHansHble pakTopbl. PoToneproausM. buonornueckne puTMBsl.

AyTaK0NIOTHS — pa3lied SKOJIOTHH, M3YUaroluil B3aMMOOTHOUIEHHs] OpraHu3Ma ¢ (akTopaMu cpeibl. DBpUOMOHTHOCTh U CTIHOOMOHTHOCTD.
OOuwmii 1 ocHOBHOI 0OMeH opranu3ma. OOMeH SHepruH.



[Tutanue opranusmoB. Tumbl mutaHus. Popmbl NMUTaHUS >KUBOTHBIX (duTodarus, 3oodarus, camnpodarus, kompodarus). OcobeHHOCTH
MUTAHUS TIOUKWJIOTEPMHBIX M TOMOWMOTEPMHBIX JKUBOTHBIX. Crernuanu3anuud nuTaHus. BoaHo-coneBoit oOmeH. DopMbl  OCMOpEryJsiu.
[TpucnocoOneHust K 5)KOHOMUU BOJIbI Y HA3€MHBIX KUBOTHBIX.

CuHAKOJI0THS — pa3esl 3KOJOTUHU, U3yYaroluil B3aMMOOTHOILIEHUSI MEX/ly OpraHM3MaMy BHUJA U B3aUMOJICHCTBUE MOMYJIALNUNA OpPraHU3MOB C
BHEIIHEH cpefoi. DKOJOrMYecKue CBONCTBA Homynsuuidl. TeppuTopHalibHble BHYTPUBUIOBBIE TPYNIHUPOBKU: TeorpaduyecKkue pachl,
TEPPUTOPUATBHBIE, SKOJIOTHYECKUE U 3JIEMEHTapHBIE MOMYJIALNU. bronornyeckre BHyTPUBUIOBBIC TPYIIITUPOBKU: OHMOJIOTUYECKH Pachl, BOSPACTHBIE U
noJioBble TpynnupoBKu. [loaumopdusm Buaa kak mpucrnocobsieHne K Haubosiee TMOJTHOMY HCHOJIb30BAHUIO PECYpCOB BHEIIHEW cpefbl. Perymsius
IUIOTHOCTH TOIMYJIALUHI, ee MexaHu3Mbl U Gopmbl. KoneGaHus yncieHHOCTH 0coOel Kak HEeM30EKHBIH pe3ysnbTaT B3aUMOACUCTBUS MOMYJISIHMNA U
BHEUIHEH cpelbl. Murpanusi opraHu3MoB, ee NpUIuHbl U Gopmbl. DOpMBI UCTIOIB30BAHUSL OpraHU3MaMH TeppUTOopuH. OOIIEeCTBEHHBIH 00pa3 KU3HHU,
OCHOBHBIE TUIIBI TPYIIITUPOBOK OCOOECH.

buoneHonorusi. buoreoreHo3 kak ycTOWYHMBas caMOpErylHpyromiascs Ouonoruyeckas Makpocucrema. Tpodudeckas 1enb - CTPYKTYPHO
¢byHKUIMOHATBHAS enuHUIAa Ouoneno3a. KommonenTs Tpoduueckoii nenu. bruoreHHsIi KpyroBOopoT BEMIeCTB B OuoreoneHo3e. Tkl OMOTeo1eH030B.
Cyxkueccust 6uoreoreHo30B. @opMbl B3aHMOOTHOIICHHI OPraHU3MOB B OMOIIEHO3aX.

buocdepa - mmaHeTapHBI YPOBEHb PA3BUTHS WM OpTraHU3alMH >KUBOM Martepuu. OCHOBHBIE CBOWCTBa Owocdepbl. B3anmMoOTHOIICHHS
OpPraHMYECKUX M HEOPTaHUYECKUX KOMIIOHEHTOB OMoc(ephl U UX POJb B €€ IBOMOLUU. POJIb OTEUeCTBEHHBIX YUEHBIX B PA3BUTHH YU€HUS O Onocdepe
(B.B. Jlokyuaes, B.1. Bepuanckuii, B.B. CykaueB). UenoBek u Ouocdepa. BosnukHoBeHue u passutre Hoochepsl. M3menenus B Ouocdepe mon
BIUSHUEM MAaTepPHAIbHON JEeATENbHOCTH 4YesoBeka. [IpoOimembl OXpaHbl OKpY’Kaloled cpeibl. DKOJIOTMYECKHE AacleKThl OCBOSHUS UYeIOBEKOM
KOCMHUYECKOT0 ITPOCTpaHCTBA. MeXTlyHapOIHbIE 3KOJOTUYECKHE TPOTrPAMMBI.

AHHOTAIIUS PABOYEH MPOTPAMMBI MOAY.JIS1 YYEBHOM MMPAKTUKH (ITPAKTUKH IO MOJYYEHHAIO TEPBUYHBIX
MNPO®ECCUOHAJBHBIX YMEHUIN U HABBIKOB (300JI0I0-BOTAHUYECKAS ITPAKTUKA, MOJIYJIb 300JI0T' 1))

Conepxanue MOAYJIS IPAKTUKH

MonynbHas equanna 1. buongorndeckue )KUBble CUCTEMBI U YPOBHHU X OpraHU3aLH.

[Tonsitne OWoMOTHYECKOW >KMBOM cucTeMbl. CBOMCTBA OMOJIOTMYECKUX CHUCTEM: OTHOCHTENIbHAs YCTOWYMBOCTH, CIIOCOOHOCThH aJanTallH K
YCIJIOBHSIM BHELIHEHN CPEJbl, CAMOPA3BUTUE, CAMOBOCIIPOU3BEACHHUE, DBOIIOLIHNS, LIETTOCTHOCTD.

[IpuHIMIIBI OpraHU3ayy JKUBBIX CUCTEM: OTKPBITOCTh, CAMOPETYJISLINSL, BBICOKAs YIIOPSIOYEHHOCTh, HEPAPXUYHOCTh, TUHAMUYHOCTD.

Knaccugukanus Onosoruueckux CUCTEM MO YPOBHIO CII0KHOCTH.

YpoBHU opraHuzanuu Ku3HU. KieTouyHbIH, OpraHM3MEHHBIH, MOMYJISIIMOHHO-BUAOBOM, OuoreoneHorndeckuii. KommnoneHTsl, obOpasytoriue
CUCTEMY, OCHOBHBIE IIPOLIECCHI.

HasemHbie 1 BOJIHBIE 5KOCUCTEMBI. XapaKTEPUCTUKA OCHOBHBIX 3KOCUCTEM. beCrI03BOHOYHBIE dKUBOTHBIE B SKOCUCTEME.



MonaynbHasa enuauna 2. KyiabTypanbHble METOABI HCCIICIOBAHUS B 300JIOTHH.

[TonsTHE 300KYIBTYpHI. VCIIOIB30BaHHE 300KYJILTYPhI B COBPEMEHHOM OOIIECTBE.

Meroapl KyJIbTUBUPOBAaHUS OCECIO3BOHOYHBIX B Ja0OpaTOpHBIX YyciaoBusAx. Co3gaHUME NHUTATEIbHBIX Cpell, IMOArOTOBKA WHBEHTAps H
000pyI0BaHUSI.

MeTtoauKu MPUTOTOBIEHUS KYJIbTYpPhl 0€CITO3BOHOYHBIX. KyIbTHBHpPOBAaHUE CBOOOIHOXKHUBYIIMX MPOCTCHIINX: MEPUOANIECKOE, HEPEPHIBHOE,
HEIMPONOPIHUOHAIBHO-IIPOTOYHOE.

MonynbHas equauna 3. Metobl cOopa, XpaHSHHUsI, TPEAPUPOBAHUS U CHCTEMAaTU3allN OECTIO3BOHOYHBIX.

Metoasl cOopa, ymepIBieHus, PUKCAIIUN U XPAaHEHHs] HA3eMHBIX OECIIO3BOHOUYHBIX JKUBOTHBIX. OOOpyI0BaHME U €ro MpUMEeHeHue aisi coopa
KOJUIEKIIMOHHOT'O MaTepuaia.

[IpuHUKIIBI CUCTEMATUKH KUBOTHBIX. OCHOBHbIE TAKCOHOMUYECKUE €UHULIBI.

OdopmieHue, XpaHeHUE W PECTABPALIUS YHTOMOJIOTHUSCKUX KOJUICKITUH.

AHHOTAIIUSI PABOYEN ITPOI'PAMMBbI MOAYJIA YUYEBHOU IMMPAKTUKH (ITPAKTHUKH 110 MOJTYYEHUIO ITEPBUYHBIX
MPO®ECCHUOHAJIBHBIX YMEHUHU U HABBIKOB (300J1I0I'O-BOTAHUYECKAS IPAKTUKA, MOJAYJIb BOTAHUKA))

Copepxanuie MOAYJIs IPAKTUKH

Monynbnasa enuauna 1. Beenenue. Lenu u 3agauu, cogep:kanue, opranu3zanus, GopMsl paboTsl B paMKax MOJyJIsl IPakTUKU. OCHOBBI paboThI
¢ 00OTaHMYECKUM MaTepUaJIOM.

OpranuzanoHHOe coOpaHue, Lelb U 33/1a4, KpaTKas XapaKTepUCTUKAa MecTa MPOBEACHUS MpakTUKU. MHpopmamuu o conepkaHuu pador,
KOTOpbIE€ HEOOXOAMMO BBIIIOJIHHUTh B TEUCHHE NPAKTUKU. TexHHKa 6€30M1aCHOCTH B IPUPOJIE.

[TpaBuna c6opa, cymiku u repdapuzanuu pacrenuid. CoctaBieHre MOPQPOIOTUYECKOTO OMMUCAHUS U ONPEIETICHHE PACTCHH 110 ONPEIEIUTENIO.
CocraieHre OOTaHUYECKUX KOJUIEKIINA. M3roToBiieHe mocoouii mo OOTaHUKE.

MopynbHas enunauia 2. Mophoorus u H5KOJIOTUsT PACTCHHI.
Mopdonorus pactenuil. )Kuznennoie popmsl pacteHuil. akTopsl cpespl, BAUSIONINE HA pacTeHUE. DKOJIOTUYECKUE TPYIIIbI PACTEHUH.

MonynbHas equauna 3. CucremMaTtuka NpoKapuoT, TpuOoB, JTUIAHHUKOB U HU3IIUX PaCTECHUI.

MonynbHas equanna 4. CucreMaTuKa BBICIIUX PaCTeHHI.



Cucremarrka cniopoBbIX pacTeHul. CHUCTeMaTHKa CEMEHHBIX PACTEHHI

MonynbHas eqununa 5. PacturenbHpie coOOOIIeCTRa.
CocraBiieHHe ONUCAHUS U OTIPEICTICHUE PACTUTEIIBHBIX CO00IIeCcTB. B3anMoCBsI31 pacTeHU B paCTUTEIIFHOM COOOIIECTBE.

MonynbHas enuauna 6. OxpaHa pacTUTEILHOIO MUpA.

3HaKOMCTBO C BUJAMHU pacTeHui, 3aHeceHHbIX B KpacHyro Kuury P® u Kpacunyro Kaury Bonrorpanckoit obmactu. M3yuenue kateropuit
cTatryca ¥ KpUTEPHEB PEAKOCTH, MEPOIIPHSITHIA, HAIIPABICHHBIX HA COXPAHCHHE OOTaTCTBAa PACTHTEIHLHOTO MUDA.

AHHOTAIIMS PABOYEHR ITPOI'PAMMBbI YYEBHOU MPAKTUKH (ITPAKTUKH 110 MOJYYEHUIO TEPBUYHBIX
MPOP®ECCHUOHAJIBHBIX YMEHUU U HABBIKOB (ITPO®UJIBbHAS YUYEBHAS IIPAKTUKA 11O TEHETHKE))

CopepxaHue MpaKkTUKU

Monyib 1. MosieKymsipHbIE OCHOBBI OpTaHHU3AINH, XPAHECHUS U pean3alliy HacIeICTBEHHON HH(pOpMaim

[TonsTe 00 opraHm3alWy HACJIEICTBEHHOW WH(pOpMaluu KHUBBIX cucTeM. OCHOBHBIE CBOMCTBA MOJIEKYJbl THK. CTpyKTypa M OCHOBHBIE
CBOMCTBA TMOJMHYKJICOTUIHON WENMU W JBOWHOW chnupanu AHK. Perumkanus JHK W €€ TeHEeTHYECKUM KOHTPoJib. CTpoeHHEe pPHK-TIOJIMMEpas.
Tpanckpunius THK U oOpaTHas TpaHCKpumiwus. ['eH u reHeruueckuid koj. OCHOBHBIE XapaKTEPUCTUKU TeHa. TPUIUIETHI U PaMKH CUUTHIBAHUA.
Crtpoenue pudbocoM. Tpaucsius nHK. ['eHeTHUYECKHEe OCHOBBI HACIEACTBEHHON M3MEHYUBOCTH. [oHSATHE 0 MyTallMOHHON M3MeHYHBOCTH. [loHsITHE O
MYTallMOHHOW W3MEHUMBOCTH. Tumbl myTanuil. OOpaTUMOCTh U3MEHEHUSI CTPYKTYpbl AHK. D (deKThl, OKa3plBaeéMble MyTalusaMu. [opsdne TOUKH
reHoma. MeTunupoBaHue U JAe3aMHUHHpOBaHME. Perymsammsi skcnpeccur TeHOB. OmepoHB W perysioHbl. ['mOpuansamusi HyKJIEHMHOBBIX KHCIIOT.
Tepmonunamuka nHK. BHeXpoMocomMHbIe perukoHbl. OCHOBHBIC BUJIBI IJIA3MU] M UX XapaKTepUCTUKH. DEHOTUTTNYECKUE MPU3HAKH, 00YCIOBICHHbBIE
mnasmuaamu. Kimaccudukanus sunonykieazpectpukiuu. Caitel pectpukiuu. M3ommzomepsl. IcKkyccTBEHHBIE PECTPUKTA3HI.

Monyinb 2. MeTo/1bl MOJNEKYJIIPHO-T€HETUYECKOTO UCCIEI0aH s U UX PUMEHEHNE B OMOJIOTUY U MEJIULIUHE.

Pacuer nnuHBI TeHa Ha OCHOBE JaHHBIX O KoJaupyemoM Oeinke. BoccraHoBieHue mocnenoBarenbHocTH «MuHyco» nenu JIHK no mpunnumy
KomIuieMeHTapHocTH. Boccranosienue ctpyktypsl PHK ¢ ucnonws3oBanmem JIHK B kadectBe marpuubl. Boccranosnenue crpyktypbl JJHK ¢
ucnons3oBanueM PHK B kauectBe matpuubl. Onpenenenue nocienoatenbHocTh MPHK HO ocHoBe m3BecTHOl mnocnepoBarensHoctd JHK mo
MPUHIUITY KOMIUIEMEHTApHOCTH. IIOMCK OTKpBITBIX paMoOK cuuThbiBaHMWA. Pacuer kosmmuectBa moisiekyn TPHK, mpuHsBmmMX ywactue B CHHTE3€
MOJIMNIENTHAA 3aJaHHOW InuHbL. BoccraHoBineHue BeposTHOW cTpykTypbl [IHK mo amuHOKHCIOTHON mnocnenoBartenpHOCTH. IIpornosnpoBanue
BO3HUKHOBEHHS MyTallMii B pe3yJbTaTe CIIOHTAHHOIO JI€3aMUHHPOBAHMS HAa OCHOBE JaHHBIX O MerwiaupoBaHuu ¢(parmenta JIHK. M3menenus
CTPYKTYphbl IENTUIOB B pe3yJibTare MyTalui. DBbIsgBIcHHE W3MEHEHHM OTKPBITOM pPAaMKU CUMTBIBAHHUSA U CTPYKTYpPbl aMHHOKHUCIIOTHOM



IIOCJIE0BATEIBHOCTH B PE3yJIbTaTe MYTALMK PA3JIMYHBIX TUIIOB. METOABI BBIJCIICHUS HYKJICHHOBBIX KUCIOT. BpIUnCIIeHNE TeMIlepaTypsl IUIABJICHUS
¢parmentoB ITHK. Dnexkrpodope3 HYKIEHHOBBIX KHCIOT. DIEKTpOoQope3 B MOIMAKPHUIAMUIAHOM U arapo3HoMm rene. KammuisipHeix smekrpodopes.
ITynsc-anexkrpodopes. OMyanus refp-31eKTpodopesa ¢ UCIONIb30BaHUEM KOMIIBIOTEPHBIX Iporpamm. Omnpenenenue pazmepos pparmentoB JJHK Ha
anektpodoperpammax. Ilnasmuansiii ckpuaunr. Pectpukunonnsiii ananu3 JIHK. Peructparus pe3ynbTaToB pecTpuKuuu. BeiOop MeTona U peskumMoB
¢pakunonuposanus ¢parmerros JHK B 3aBucuMocTH 0T aHaJIM3MpyeMOro Juvana3oHa pa3MEpOB PECTPUKTOB. OMYJALUS PECTPUKLMU U
MOCTIEIYIOIIEr0 Telb-JIeKTpodope3a ¢ MCIONb30BaHUEM KOMITBIOTEPHBIX mporpamMm. llocTpoenne u aHanu3 pecTpukumoHHbx Kapt JIHK.
I'eneTnueckue 06a3bl JAaHHBIX. AJNTOPUTMBI IOMCKA M CPaBHEHUS HYKJIEOTHIHBIX I10CIEI0BAaTEIbHOCTEM B TE€HETHYECKMX 0a3ax JaHHBIX.
KoncepBarupuble 1 Bapuadbenbabie pparmenTs renoma. Beidop JIHK-Murieneit st reHoquarHoCTHKH Ha OCHOBE aHAJIN3a TeHETHUECKUX 0a3 TaHHBIX.
[Tonmumepasnas nenHas peakuus. OcHoBHbIE KOMIOHEHTHI [TI[P-cmecu n ux posib. Dtansl u Temneparypabie peskumbl. Marudurtopst TP, [Tpobaema
KoHTamuHamu. KonTponu B peakiuu amruimpukanuu. Pacuér mapamerpos u 3¢ ¢dexrunoctu [1LP. KoncTpynpoBanue odUuroMepHbIX 3aTpaBOK ISt
nojuMepa3Hoi nenHoi peakuuu. OcHOBHbIE KpuTepuu Ais BblOopa mpaiimepoB s [ILP. IlpoBepka CKOHCTpYHMPOBAaHHBIX OJIMTOHYKJICOTHUIHBIX
3atpaBok in silico. Meronsl nerexiuu npoayktoB ITLP. Meron remb-anektpodopesa i BU3yaau3alul aMIUIMKOHOB. DIyOpeciieHTHAsT JeTeKIHsI
pe3yabTatoB II1[P. OcHOBHBIE XapaKTepUCTUKU (DIyOpECLIEHTHBIX KpacuTesnel u racutenei gayopecuenunu. KoHcTpynpoBaHue OlMMIroHyKJICOTUHBIX
rHOPUIN3AIMOHHBIX 3aHIO0B Ui (hIyOpecleHTHOH aerekuuu pesynstatoB IILIP. BpIOOp ONMMroHyKICOTHIAHBIX THOPHUIM3AIMOHHBIX 3aHIOB JUIS
bayopecuentHoi gerekiuu pesynbratoB [ILP. [Tonbop ¢uyopecneHTHBIX KpacuTeneil U racuteneil ¢uiyopecueHuuu s MynbturuiekcHoi [TLP.
Metoapl cekBeHupoBaHus 1-ro nokoneHus. OCHOBHbIE IMPUHLUIIBI CEKBEHU0BaHUs 110 CIHTepy: «IUIIOC-MUHYC» METOJ M METOJ «0OpbIBa LIETIN».
KoMmnoHeHThl peakIMOHHBIX cMece M uX (QyHkuuu. BoccranoBnenue wncxoaHoil nocnenoBatenbHocTH JIHK Ha ocHoBe anexTpodoperpamm
pe3yJIbTaTOB CHHKBEHCOBOM peakiuu. MeToJpl CEKBEHHUPOBAaHUS 2-ro IOKOJIeHUs. MaccoBoe mnapajiesibHOe CeKBeHHpoBaHHe. (OCHOBHbIE
XapaKTepUCTUKH METOA0B U IJIAaTGOpPM CEKBEHMPOBAHUS 2-TO IOKOJEHHUSA. AHAJIW3 JaHHBIX MAacCOBOI'O IapajuleJIbHOIO CEKBEHHUPOBAHMSL.
OnTumu3zanus JaHHBIX MacCOBOTO MApAJIJIEIbHOTO cekBeHHpoBaHus. [Ipodaemsl coopku reHoMa. Omubku cekBeHupoBaHusi. [IoBTOpbI U moIUMOpdBI.
Pecypcoemkue anroputmsl. MeToasl TeHOTUIMPOBaHUS. MeTo1bl MOJIEKYJIIPHOIO TUIIUPOBAaHU Ha OCHOBE pecTpukuud, ITI[P u cexBenupoBaHus.

AHHOTAIIUAA PABOYEM POT PAMMBbI MPOU3BOJCTBEHHON INPAKTHUKH (MPAKTHUKA IO NOJYYEHUIO
MPO®PECCHUOHAJIBHBIX YMEHUU U ONBITA MTIPO®ECCUOHAJBHOU AESITEJIBHOCTU B TEHETHUKE)

CopnepxaHue MpaKTUKU

Monyns 1. CoBpeMeHHbIe 2JIeKTPOHHbIE 0a3bl JAHHBIX M CHEIMAIM3UPOBAHHOE IPOrpaMMHOE 0OecrieueHue

[Tonsitre 06 nHpopManMoHHBIX 6a3zax naHHBIX OenkoBbix nomeHoB, JJHK n PHK. CoBpemennbie 31nekTpoHHbIE 0a3bl JaHHBIX HAyYHOW JIUTEPATYpHI.
W3yuenune oHNalH MHCTPYMEHTOB JJISi MOMCKA T'OMOJIOIOB OEJIKOB MJIM HYKJIEMHOBBIX KHCJIOT, CPaBHEHHS MMEIOIIMXCS IOCIIEA0BAaTENbHOCTEH U
HAaxOXKJICHNs TOCIEAOBATEIIbHOCTEH IPEANOJIaraéMbIX TOMOJIOTOB. AJITOPUTMBI IMOMCKA M CPAaBHEHUS HYKICOTHIHBIX IOCIIEIOBAaTEIbHOCTEN B
reHeTuueckux 0azax aaHHbIX. OCBOEHHE KOMITBIOTEPHBIX MPUJIOKEHUH Ui YCTaHOBJIEHUS MOJIEKYJSPHO-TEHETHYECKHX OCOOEHHOCTEH TeHoMa
Pa3IMYHBIX MUKPOOPTaHU3MOB, ocyiecTBIsomux BeiOop JJHK Mumieneii, cpaBHUTENBHBIN aHATN3 PA3TMYHBIX TEHETHYECKUX MOCTIEA0BATeIbHOCTEN



U CIIOCOOHBIX MOJIEIMPOBATh OT/AEIbHBIE 3Talbl MOJIEKYJIIPHO-OMOJIOTHYECKMX METOJ0B HccienoBaHus. KoHcepBaTUBHBIE M BapHaOelbHbIE
¢parmenTsl TeHoMa. [locTaHoBKa LeIHM W 3a/aud MccienoBaHusA. BriOop 3TamoB u ¢opMHpOBaHUE CTPYKTYpHI MCCIelOBaHUsA. Pa3BepHyThI TuiaH
9TaIlOB UCCIIEIOBAHMUS.

Monyib 2. MeToibl MOJIEKYJISIPHO-T€HETUYECKOTO UCCIIeIOBAaHUS U UX MPUMEHEHUE B OMOJIOTUU U MEIULIUHE

Metoabl BbIJICNIEHUS] HYKJIEWHOBBIX KHUCIOT. Brrumcinenue temmeparypbl 1uiaBieHus (parmentoB JIHK. Dnextpodope3 HyKIEHHOBBIX KHCIOT.
DnexTpodopes B MOIMAKPUIAMHUIHOM U arapo3Hom reje. Kanumispueiii anextpodopes. [lynbc-anekrpodopes. OMyJsiusl - Telib-35eKTpodopesa
C HCIIOJIb30BAaHHEM KOMIBIOTEPHBIX mporpamm. Ompenenenue pasmepoB ¢parmentoB JJHK Ha snextpodoperpammax. IlnasMuaHbIN CKpPUHUHT.
Pecrpuknmonnsiii anamu3 JIHK. Perumcrpanus pesynpTaToB pecTpukiivud. Beibop Meroga u pexxuMoB (pakiumonupoBanust ¢parmentoB JJHK B
3aBUCUMOCTH OT AaHAJIM3MPYEMOro JMama3oHa pa3MEepOB PECTPUKTOB. OMYJSIUS PECTPUKLIMU U TOCIEAYIOMIEro Trelib-aieKTpodopesa ¢
UCIOJIb30BaHUEM KOMITbIOTEpHBIX mporpamm. Iloctpoenue u ananus pectpukunonHbsix kapt JJHK. KoncepBatuBHble n BapuabenbHble (hparMeHTHI
reaoMa. Beibop JIHK-mureHel yisi reHOIMarHOCTHKY Ha OCHOBE aHaIM3a TeHeTHYeCKuX 0a3 maHHbIX. [lonmmMepasHas nenHas peakmusi. OCHOBHBIC
koMmoHeHThl [Il[P-cmecu u ux ponb. Drtambel u TemmneparypHble pexkumbl. Marubutopsr [1LP. IIpobnema xonTamuHanuu. KoHTponu B peakiuu
ammmudukauu. Pacuér mapamerpoB u ¢ dexrtuBHoctu IIP. KoHcTpynpoBaHue OJMTOHYKJICOTHAHBIX 3aTPAaBOK Ui TOJIMMEPA3HOM LEMHON
peakiuu. OCHOBHbIE KpHTEpUH il BbiOopa mpaiiMepoB s ITHIP. TIpoBepka CKOHCTPYHPOBAaHHBIX OJIMTOHYKICOTHIHBIX 3aTpaBok in Silico.
KoHcTpynpoBanue OJMIOHYKJICOTUIAHBIX 3aTPaBOK I IOJUMMEpPa3HOM LENHOM peakuuu. Meroael aerekuuu npoaykros IIIP. Meron remns-
anekTpodopesa Ui BUlyanu3aluu amIiuiukoHoB. dnyopecueHtHas aetekius pesynbratoB [IIP. KoHcTpyupoBaHue OIUTOHYKICOTHIHBIX
rHOpUIN3AIMOHHBIX 30HIOB U (pryopecteHTHOM aerekuuu pesynbtatoB IILIP. BeiOop ONMTrOHYKICOTHIHBIX THOPHAM3AMOHHBIX 30HIOB IS
bayopecuentHoi gerekiuu pesynbratoB [ILP. [Tonbop ¢uyopecneHTHBIX KpacuTeneil U racuteneil quiyopecueHuuu s MynbturuiekcHoi [TLP.
Metoapl cekBeHUpoBaHUs 1-ro nokosneHus. OCHOBHbIE MPUHLHUIIBI CEKBEHUPOBaHUs MO0 ChHTepy: «ILII0C-MUHYC» METOJ M METOJ «0OpbIBa LIETIN».
KoMMOHEeHThl peakIMOHHbIX cMecell M uX (YHKIMHA. MeToJbsl CEeKBEHMpPOBAaHUS 2-TO MOKOJIeHHs. MaccoBoe mapajiebHOe CEKBEHHPOBAHUE.
OcHOBHbIE XapaKTEPUCTUKH METO/IOB U IUIaT(HOPM CEKBEHHPOBAHUS 2-TO MOKOJIEHUS. AHAIN3 JaHHBIX MAacCOBOTO MapajljieIbHOIO CEKBEHUPOBAHMSL.
OntuMuzanus JaHHBIX MacCOBOTO MapajjielIbHOro cekBeHupoBaHus. IIpobmembl cOopku reHoma. OmmOku cekBeHHpoBaHus. I[loBTOpbl U
nonuMopdusmel. Pecypcoemkre anroputMbl. MeToapl TeHOTUIHPOBaHUS. MeToIbl MOJIEKYJISIPHOTO TUIIHPOBAHMSI HAa OCHOBE pecTpukuuu, [P u
CEKBCHUPOBAHMSL.

AHHOTAIIUSI PABOYEHN IIPOI'PAMMbI HPOPBBOI[CTBEHHOFI INPAKTHUKHU (ITPAKTHUKH 11O NOJYYEHUIO
MPO®PECCHUOHAJBHBIX YMEHUU U ONBITA IPO®PECCUOHAJIBHOU AESITEJBHOCTHU (TPEJJUIIVIOMHAS TIPAKTUKA))

Coneprxanne IpakTHKA

Monyns 1. BBenenue B OMOTEXHOIOTHIO



OcHoBHBIE pa3zensl OuorexHonoruu. Ilpeamer, 3amaum, KpaTkas HCTOpUS pa3BUTUA. buorexHosorus U (QyHIaMEHTAIbHbIE AMCLUIUINHBL
[IpakTHueckoe MCHOIb30BaHUE OHMOTEXHOJIOTMYECKUMX METOJIOB B JESATEIBHOCTH 4esoBeka. IIpuMeHeHne B 3KCHEpUMEHTAIbHOW U KIMHUYECKOU
MenuuuHe. buoTexHoigoruyeckrue OOBEKThl KaK CPEJCTBO IPOM3BOACTBA JIEKAPCTBEHHBIX, NMPO(UIAKTUYECKMX U JUArHOCTUYECKHX IpenapaToB.
Knaccudukanus, kputepun BeiOOpa. OCHOBHBIE TPYIIIBI MOTYYaeMbIX OMOJIOTMYECKH aKTUBHBIX cOelMHEHHH. MHOroo6pasue OMOTEeXHOIOTHYECKIX
nporeccoB. CucreMaTu3alysi COBPEMEHHBIX OMOTEXHOJOIMUYECKMX IPOM3BOACTB IO THUIY OHOTEXHOJOTHMYECKOro OOBEKTa, CTENeHU
YCOBEPILICHCTBOBAHMS MIPUMEHSIEMOT0 00BEKTa, 10 MPUMEHSIEMON TEXHOJIOTHH, PUHIIMITY TTOJYYEHHUS LEJIeBOro MpoaykTa. IIpuHImnuanpHas cxema
OouotexHoioruyeckoro mpomecca. Craauu  OMOTEXHOJIOIMYECKOrO  IpOM3BOJACTBA. (OCHOBHbBIE INPHOPUTETHBIE HAINPABICHUS  Pa3BUTHUS
OMOTEXHOJIOTMYECKHX Mpou3BoACTB. O6mactu npuMmeHeHus. WHxeHepHas stumororus. Vcmonmp3oBanue (GepMEeHTOB M (EPMEHTHBIX CHCTEM B
IIPOU3BOJICTBE, METOJbl UMMOOMIN3ALMHU. buoTexHoNornyeckue CUCTeMbl MIPOM3BOACTBA: ATAIlbl, AJIEMEHTHI, CTPYKTypa. Cxema MmociaenoBaTeabHO
peann3yeMbIX CTaIHii MPEeBPAILEHHs HCXOAHOTO ChIPhsl B OMOIOTHYECKU aKTHBHBIH Mpenapar. Y CTpOiCTBO, peKUMBI pabOThl OHOPEaKTOPOB.

Monyinb 2. OCHOBBI F€EHETUUECKOIN UHKEHEPUU

BBenenne B reHeTnueckyro HHkeHepuio. OCHOBBI 0Oe30omacHOCTH IpU paboTe B jabopaTopuu MOJIEKYJIApHOH Ouosioruu. TpeGoBaHus K
nabopatopHoii mocyne. OcoOEHHOCTH MAaHUMYJSIHMA C MpernaparaMd HyKJICHHOBBIX KHCIOT. DEpMEHTHI, HCIONb3yeMble B MOJEKYJISIPHOM
KJIOHUPOBAHUM, YCIIOBUS, TEXHUKA paOoThl. [loHsATHE BekTOpa U pelunueHTa. XapakTepuCTHKa OCHOBHBIX THIIOB IIa3MUJ, UCIIOJIb3yEMbIX B € HHON
nkeHepuu. llltaMMBl MHKpOOPTraHM3MOB, HCIIOJIb3yeMble B KIOHMPOBAaHUHM: HOMEHKIATypa TEHOTHWIIA, XpaHEHWE, NpaBuiIa padOTh.. MeToIbI
BblesieHus paroBoil JHK. OOIMe NPUHLIKIBI KOHCTPYHUPOBaHUS BEKTOPOB Ha ocHOBe (hara. KocMuapl, ha3Muipl, BEKTOpbl HA OCHOBE OJHOHHUTEBBIX
¢aros: obmee npeacrBanenus. [lonsTie 0 reHOMHOM OMOIHOTEKe, cTpaTerus co3nanus. KoamuecTBeHHBIN aHAIN3 MPENapaToB HYKJIEHHOBBIX KUCIIOT.
AHanu3 peKOMOMHATHBIX KJIOHOB. KiloHHpOBaHue ¢ MHCEPLIMOHHOM akTHBanueil. IMMyHoOJIOrH4ecKue METOIbl aHaIN3a.

Monyib 3. OCHOBBI KJIETOUHOW HHKEHEPUU

KynbTypsl TkaHel pacTeHUI U )KUBOTHBIX KaK OMOTEXHOJOTUYECKHE OOBEKTHI MTOJIyYEeHHUS 11eJIEBbIX MPoyKToB. dapmakoTexHonorus. TeXHONMOorus
MOJIyYeHHS U KyJbTUBUPOBAHUS JIMHUHN 3yKapUOTHYECKUX KiIeTOK. OCHOBHbIE TpeOOBaHUS K J1aOOpaTOpuu MpH paboTe ¢ KIETOUYHBIMU KYyJIbTYpamH,
MPUHIIMII CTEPHIIBHOM pabOThI M YCIOBUS KyJIbTUBUPOBAaHUS. [IpUHIMIBI Ky IbTUBUPOBAHUS KJIETOUHBIX JUHUI B HHKYyOaTOpe, peKUM paboThl, COCTaB
ra3oBoil cmecu. Ilocyna u oGopynoBaHue, UCIONb3yeMble /ISl KyJIbTUBUPOBAHUS KIETOYHBIX JMHUNA. MeTo/bl CTepUIN3allMM MUTATEIbHBIX Cpell U
naboparopHoit nocynabl. KoHTpoib OakTepHalbHOrO 3apa)XeHHsl KJIETOUHBIX KyJnbTyp. IIpoMexyTouHblii KOHTpodb 3HaHUI. CoXpaHEHUE M OIeHKa
KauecTBa KyJbTYp KJIETOUHBIX JMHUH. [lepBuuHble M maccupyemble KyJabTypbl. CyCHEH3MOHHBIE U MOHOCIIOMHBIE KYJBTYpBl KIETOYHBIX JIMHHM.
@daxTophl, JUMUTHPYIOIMIHE POCT KiIeToK. CTaOuibHbIe KiIeTOuHble JUHUM. [loayuyeHue (Qpakiuy MOHOHYKJIE€ApPHBIX KJIETOK W3 CEJIE3€HKH MBIIIH.
IlepeBuBaemble kieToyHble JTUHUU. OCOOEHHOCTH KYJIbTUBHPOBAHHS MOHOCIOMHBIX M TPaHOPMHPOBAHHBIX KJIETOYHBIX JIMHUH. YCIIOBHS U PEXUM
JUINTEIBHOTO XPaHEHUS KJIETOYHBIX KYJbTyp. YCIOBUS DPa3sMOpPaXMBaHHs, CpeAbl s KPUOKOHCEPBUPOBALMU KIETOYHBIX JUHUH. MeTonbl
TUPAKUPOBAHUS KJIETOYHBIX JIMHHUK IN Vitro. [Ipon3BoiHbIE KIOHBI-IIPOIYLEHTHI, KOHTPOJIb KAa4eCTBa IEJIEBOr0 OMOTEXHOJIOTMYECKOTO MPOIYKTa.
I'uOpuanzanust KI€TOUYHBIX JUHUN. MeToa rudpuau3anuu COMaTUYeCKUX KJIeTOK. OCHOBBI M MPHUHIMIIBI CEJIEKIIMU KIIETOK, CEJIEKTUBHBIE CpEIbl.



NMMmyHODOTHYECKHE UM HMMMYHOXMMHUYECKHE METOJbl HCCIENOBaHUS KyJIbTYpP KIETOUHBIX JIMHUH WU TPOAYKTOB HMX CHHTe3a. TBeprodasHbii
UMMYHO(EpPMEHTHBIX aHanu3 (TU(a): BApUaHTHI, STalbl IPOBEICHUS, THIIbI CyOCTpaTHON CMECH, YUeT pe3yJIbTaTOB U 0()OpMIIEHUE ITPOTOKOJIOB.

Monyns 4. ['uOpugoMHas TEXHOIOTUS MOTYUYSHUS MOHOKJIOHABHBIX aHTHTEN

Hcropus pa3paboTku I'MOpUIOMHON TEXHOJIOIMH IOJYyYEHHs] MOHOKJIOHAJIBHBIX aHTUTEI 3aJaHHOM CHEelU(pUUHOCTH, €€ 3HauYeHHUe JUIsl TEOpUH U
npakTuku. OCHOBHBIE TpeOoBaHHUs K JlabopaTropHoil 0a3ze mpu paboTe ¢ MepeBHMBACMBIMH KJICTOYHBIMH KYJIBTypaMH. YCIOBHUS BOCIPOM3BEICHHS
ruOpuIoMHON TexHosoruu. [locnenoBaTeabHOCTh peanu3aluy dKCIepuMeHTaIbHbIX NpH nosydeHnn MKA. TexHuka rubpuauzanuy coMaTH4ecKuX
KIeToK-nipoaynenToB MKA, MeTonsl CIusHUs, KOHTPOJIb TUHAMUKH OOpa3oBaHMs T'MOPHIHBIX KIIOHOB, BBISBICHHE AHTUTENO MPOAYLHPYIOIIMX
rudpunom. TupaxupoBaHue KyJibTyp THOPUAHBIX KIETOK, Hakoruienne MKA in vitro u in vivo. Metosl BbLIeNCHNUS, KOHICHTPHPOBAHHUS, OYHCTKH
MKA, UMMyHOXMMHYECKOTO aHaJIN3a MOHOKJIOHAJBHBIX MMMYHOTJIOOYJIMHOB M OIPENENICHUS] MX TOHKOW (3MUTONHOM) cnenunyHoctu. CBoiicTBa
MKA, ux ocobeHHOCTH, TpeuMyIlecTBa U HeaocTaTki. OOIacTH NPUMEHEHUS] MOHOKJIOHAJIBHBIX UMMYHOTJI00YIMHOB. ['HOpHIOMBI 4EI0BEYECKOTIO
MIPOUCXOXKACHUS. [IepCrIeKTUBBI X IPUMEHEHHUSI B MEIUIIMHE.

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHON NOANUCHIO
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