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1. lHosicHuTeIbHAS 3aNHCKA

Hacrosiiasi OporpaMma BCTYIUTENBHOTO OK3aMeHa paspaboTaHa  IUid
TOCTYMAIOMKUX Ha O0ydeHHe IO IpOorpamMe IMOATOTOBKM Hay9HO-TIENArorniecKux
KaJ[pOB B aCIIMPAHTYypE 110 HanpasneHuto 1.5 bronorndeckue HayKu, HAPpaBlIeHHOCTh
(mpodune) mporpamMMsl 1.5.6 BHOTEXHOIOTHSA, COAEPKHUT OCHOBHBIC pa3/ICiibl
JUCLIAIIINHEI ¥ CITUCOK JTUTEPATYPEI.

[IporpaMma BCTYIHTENBHOTO OK3aMEHa B aCHHPAHTYpy IO PO QIO
6UOTEXHOIOrHS MO3BOJNAET BBITYCKHMKAM OMONOIHYecKHX ¢akynpreToB BY3oB
CTpaHbl POJIEMOHCTPHPOBATE IMUPOTY U TIlyOUHY 3HAHHH II0 IpOoGUITI0 U3y4aeMOoi
JMCLIMIUIAHEL, TO €CTh J0Ka3aTh YPOBEHb IPO(ECCHOHATBHOM TOATOTOBKH, IPOBEPHUTD
CBOIO TEOPETHYECKYIO U PAKTUYECKYIO IIOATOTOBIEHHOCTE K HAYYHOH NesTebHOCTH.

[ToAroToBKa K BCTYIHTENBHBIM JK3aMEHaM B aclUpPaHTypy CTHMYJHPYeT
CaMOCTOSTENbHYI paboTy MOCTYHNAloIWX K CHCTeMaTu3alud | rirybokoMy
OCMBIC/IEHHIO 3HAHMUIA, TIONy4YeHHBIX B Ipoliecce o0yueHus. B mponecce MOAroTOBKA
K 9K3aMEHYy B aCIMPAHTYpy MMeeTCs BO3MOXKHOCTB Ha JOCTATOYHO BBICOKOM ypOBHE
[1epPEOCMBICTHTE TEOPETHUECKHH MaTepuan W CHOPMUPOBATH NPEACTABICHUI O
npoGheCCHOHANBHBIX YMEHHSIX U HaBbIKaX.

2. KpuTepun OUeHKH 3HAHHH NOCTYNAIMIHX B ACNIHPAHTYPY

[Topsgok TOATOTOBKM W IPOBEICGHMSA  BCTYIHTCIBHBIX HCITBITaHUH
ompesensercs I[loNOXEeHHEM O BCTYIMTENBHBIX WCIBITAHUAX, YTBCPIKICHHBIM
IAPEKTOPOM OKVY3 CTaBpOMOJIbCKUI IIPOTHUBOTYMHBIN WHCTUTYT
Pocrotpe6nanzopa. JlIs TPOBENEHMs. BCTYNHUTEIBHBIX OK3aMEHOB IIPUKA30M
IUpeKTOpa  CO3AIOTCS  OSK3aMEHALMOHHBIE ~KOMHCCAM U3 HHCIAa  BBICOKO
KBaNH(UIMPOBAHHBIX COTPYJHMKOB MHCTUTYTa M Ha3HAYAIOTCA MX IIPENCENaTeIH.
Jlnst paccMOTpeHHs alelULAui co3naeTcs amelIANUOHHas KOMHCCHA, KOTOPYIO
BO3JIABISET Tpeficenarelb. Ha HHOOPMAIMOHHOM caiiTe MHCTUTYTa 1y OJIMKYFOTCS
TIpaBKIia preMa Ha 00ydeHHe Mo IIPOrpaMMaM MOATOTOBKY HayTHO-IIEarOruaeCKix
KaJpOB B aCIUPaHType, MMPOrpaMMBl BCTYITUTEIbHBIX WCIBITAHUH, WHPOpMAIUI O
GopMax, MecTe U BPEMEHH IPOBEACHHA BCTYIUTEIBHBIX ucneiTanuit. IIporemypa
IPOBEJICHAsS BCTYIHUTENHHOTO OK3aMeHa OCYINECTBISICTCS B COOTBETCTBHH  C
[ToTO’KEHUEM O IPOBENCHUH TEKYIIETO KOHTPOJIA yCIEBACMOCTH U IIPOMEKYTOUHOM
arTecTalMy ~ OOydaromuxcss 1o  00pa3oBaTelbHBIM — IIpOrpaMMmaM  BBICIIETO
06pa3oBaHus — IporpaMMam aclMpaHTyPBL.

J1J1st [IOATOTOBKY CIIAYH YCTHOTO 9K3aMeHa a0UTYPHEHTY NaeTCs He oonee 1,5 4.
O1eHrBaeTCs IPaBUWILHOCTD U IIOJTHOTa OTBETOB Ha BOTIPOCHI OuieTa, a TAaK)XKE OTBETEI
Ha JOMOJIHATENBHEIE BOMPOChl. OIleHKa BBICTaBIIACTCA B DK3aMEHAIMOHHBIN JIUCT.

3a1aHus OLEHUBAIOTCS CIIELYIOIIUM 00pa3oM:

Ot1nu4HO [TocTynaromui JIEMOHCTPUPYET riryOOKHE,
CHeLMaIU3UpOBaHHble ~ 3HAaHHI [0  MarepuaiaMm
TV CLHUATUINHEI

Xopo11o 3HaeT MaTepHas JUCIUILIMHEL, HO OIYCKAaeT HEKOTOPBI®
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OITMOKU

VY 10BIIETBOPUTEIBHO JleMOHCTpHUpYeT (hparMEHTapHOE, HE CHCTEMATHYECKOe
3HAHKE MaTepHuaia JUCIUIIINHEI

HeynosnersopurensHo | He mMeeT 3HaHUI 110 MaTeprajtaM JUCIUIITAHBL

KpoMe OTBETa HAa TEOPETHYECKHE BOIPOCHI MpPEANONAraetcs 00CyXKIeHHUe
IIpeIIoNaraeMoll TeMbl HCCIE[OBAHUA, YTOYHEHHME O0JaCTH Hay9IHBIX HHTEPECOB,
06CyKIeHHe BBITYCKHOM KBAIM(QHUKAIIMOHHOW paGOTHI (IHIIOMHOK paboTel WK
MAarucTepCcKoi quccepTalluy) | T.II.

3. Comep:kaHue MPOrpaMMbl

TeneTHka H (u3HONOrHA MHUKpoopranusmMos. KieTka Kak OCHOBA
HaCJIeCTBEHHOCTH U BOCIPOU3BeneHus. KIIeTOYHbIe N HEKIIETOUHBIE (POPMBI XKHU3HU.
OpraHu3aIys KUBOTO OpPTraHU3Ma: 9yKapHoTa, IPOKapuoTa, Bupyca. CTpoeHue Anpa 1
ero polb B HACIEICTBEHHOCTH, NOKa3arTelbCcTBa POIHM f1pa, XpOMOCOM M JHK B
Iepenaue CBOWCTB ¥ IIPU3HAKOB. MONEKyJISIpHbIC OCHOBBI OPraHM3alliid XPOMOCOM.
Tpaschopmanus, jusorenus, Tpancaykuus. @yukuus [THK, rucToHoB 1 PHK B
KIIETOYHOM MeTabom3Me. DH3UMOIOIHs TeHETHUECKUX TpolieccoB. OCHOBBI T€HHOH
MHKeHepUuH. MeTozbl BBLICNEHUs M CUHTe3a IeHOB. [lomydeHne W KIOHHpOBAaHHS
peKoMOMHAHTHEIX MoJeKysl. CoslaHue BEKTOPOB Ha OCHOBE IUIA3MHUI U BHUPYCOB.
[lepCrieKTUBEI TPUMEHEHIsI PeKOMOMHAHTHBIX MOJIEKYII. OHIOHYK/Iea3bl PECTPUKIINLL,
CBOMCTBA W CHELHGUIHOCTh., MyTamuu, WX KiIaccHpukarms. MoseKyIspHbIH
MEXaHU3M TeHHBIX MyTaluid. [ 'eHeTW4eCKHH KOHTPOJIb MYTallMOHHOIO Iporecca.
Cenexuus. ['eHeTHIECKHE OCHOBEI CEJEKIMHU. | eHeTHKa MOy AN U TeHeTUIECKHEe
OCHOBBI 3BOJIIOLMH. TIOmyJisiiinsl U e€ IeHeTHYeCKas W 9KOJOorudecKkasd CTPyKTypa.
Hac/leICTBEHHOCTb, W3MEHYHBOCTH ¥ OTOOp Kak  (PaKTOpel  IBOJIOLMH.
IIpon3BOICTBEHHBINA (hepMEHTEp KaK SKOJOruYecKkas Huila. DU3HONOrAs MUTAHU:
SIIeMeHTHl THTAHWS, 3HAUeHME MX HeIOCTaTKa WM H30BITKa JUii XoJa Tpolecca
6rociHTe3a. TeopHs IMMUTAPOBAHIS K MHTHOMPOBAHHs POCTa SIEMEHTAMH [IATAHU.
DU3UOIIOTUs SHEPTETHUECKOT0 0OMEHA: UCTIOIb30BAHUE KIIETKAaMH U 3¢ HEeKTUBHOCTE
TeX WM WHBIX SHEPTONPOYIHEPYIOMMX IPOLECCOB B 3aBUCHMOCTH OT YCIOBHH
cpenpl. Teopust sKOHOMITYecKoro kosdduuuenTa. B3anMoaeHCTBHE KIETOK M CPE/IBL.
BiusHHe BHEIIHHX OQH3MUECKUX M (DH3HKO-XHMMUYECKMX (aKTopoB Ha POCT X
6uocHHTe3 y MMKpOOGOB. CBSI3b CTPYKTyphl W (YHKIHH KOMIIOHEHTOB KIIGTOK.
OYHKIVOHANBHAS LUTONOTHSA, BOMPOCH U(depeHIyranii ¢ YyCIOoBHA, ek
BBI3BIBAIOLIKE.

OUM3NKO-XUMMNYECKASI BUOJIOI'HAA.

Buoopranuuyeckasi xumusi. OOuine IpeACTaBICHNSA O CTPOCHUN U CBOMCTBAxX
CTPYKTYp KiIeTOK. CBA3b XWUMHYECKOH MPHUPOABI U OHONIOrMuecKol (QyHKIMH
6UOMOIAMEPOB B KIETKE. XHUMHYECKas MPHpoJa OCNKOB, yTJIEBOJOB, JHUIMIOB U
HYKJIEWHOBBIX KHCJIOT, UX CTPYKTypa H OCHOBHBIC cBoiicTBa. MUHEpaIBHBIE
KOMIIOHEHTHI M Boma. @DepMeHT, KX 0COOCHHOCTh KaK OHOKaTalm3aTopoB,
GHOXMMMYECKas pONb. XUMMYecKas OpHpoaa (EepMEHTOB, AKTHBHBIC LCHTPEL
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MexaHn3M (hepMeHTATHBHOTO KaTanu3a. KopepMeHTH 1 BUTaMUHBI, POJIb METaIIIOB
W IpyruxX Ko(hakTopoB B (yHKIMOHMpOBaHHH (epMeHTOB. CBA3b KoH(opMaluu H
AKTMBHOCTH, 00paTUMas ¥ HeoOpaTvMmas HeHaTypanus. Jlokammsaius GepMEeHTOB B
KieTKe. BHYTpH- ¥ BHeKieTouHble (epMeHTH. QYHKIMH W OCHOBHBIC CBOHCTBA
BHEKJIETOYHBIX THAPOIMTHYECCKIX (epMEHTOB. TpaHCIOPT KOMIIOHEHTOB CPEIbI B
MHUKPOGHYIO KieTKy. Meraomnideckuit oI MAKPOOHBIX KJIETOK. [IpencraBneHus u
3aKOHOMEPHOCTh peakiui karaGonmsma, ampubonusma u anabosma. OCHOBHbIE
MyTH ACCUMWISAIKK CyOCTpaToB: OENKOB, JKUPOB, YITICBOAOB, AMUHOKHCIOT,
YIJIeBOJOPOJIOB, CIIMPTOB, OPraHAYECKUX KHUCIOT, MHHEPANbHEIX KOMIIOHEHTOB.
Inuxormus u Gpoxenue. Llukn Kpebea. Yuactue meraGonutos mukina Kpebea B
peaxiuax OGHOCHHTE3a aMUHOKHKCIIOT. bHosHepreTuka. ObpazoBanue AT® u npyrux
MAKPOSHEPIeTHUECKIX COEIMHEHUH B KIETKaX. DHepreTWdecKuil dp@exT muKia
Kpe6ca u rmkonmuza. OCHOBHBIE IIPEJCTABIEHHS O OHOCHHTE3S aMHHOKHCIOT.
BHOCHHTe3 OeNKOB M IOJHCAXapuioB, OCHOBHble dTambl. DyHKIMH MeMOpaH B
peryJIAIMM aKTUBHOCTH (epMEeHTOB B KIeTKax. BumsiHume $aKkTopoB Cpejbl Ha
IIPOIIECCH MeTabONIN3M B KJIETKaX.

Buoduszuueckass Xumusi. TepMOTUHAMUIECKHE DaCUCTHI OMOXUMUYECKHUX
peaxIuii: TeII0Ta U CBOOOAHAsT OSHEPT U, BIUIHNE TEMIIEPATY PbL, pH u pactBOpHUTEIS.
BrusHue BHEIIHEW Cpelpl Ha CTalMOHApHOE COCTOSAHME KICTKH Kak OTKPBITOU
cucteMbl. IIOHSTHe OSIEMEHTApHBIX, IIPOCTHIX ¥ CIOXHBIX pEaKiud, 3aKOH
IeHCTBYIONMX MacC U ero IpUMEHEHHE ISl KHHETUUECKOTO OMMCaHN XUMUIECKHUX
nporeccoB. CranuoHapHas KHHETHKa (epMEHTAaTUBHBIX PpEaKIUi; YpaBHEHHUEC
Muxasnuca-MeHTeH, buznaecKu CMBICI KOHCTAaHT. UccnenoBanue
(GepMEeHTATUBHBIX PEaKIWi B CTAIIMOHAPHOM DEXHUME, 00paboTKa U UHTEPIIPETAIIHL
KAHETHYECKUX JKcrmepuMeHToB. HeoOparwmMas HHaKTHBALUA bepMeHTOB, €€
KIHETHUEeCKoe OIMcaHHe W wmcciemoBanue. O6mee ommcanue BiausaHus pH Ha
CKOpPOCTb (pEpPMEHTATUBHBIX DPEaKIHHL. BriusHEe TeMIlepaTypbl Ha (QEPMEHTHI U
CKOPOCTh peakUui B WX MPUCYTCTBHH. KuneTtrka pocra momynauui. MsmeneHue
[UIOTHOCTH TIOMyJIALIAK BO BPEMEHH TIPH MEPUOJMIECKOM KyJIBTUBHPOBAHWA
MUKPOOPTaHU3MOB U KIJIETOK, (Gas3bl pocTa. DKOHOMUYECKUH W MeTabOoIUUeCKUN
K05(Q(UIHEHTE], KOHCTPYKTHBHBIH U SHEpreTHUecKuii OoOMeH, 3aTpaTbl Ha
noaaepkanye. MareMaTHIecKoe OINKCAHKE KpuBOH pocTa. BiusHue cyOcTpara u
IPOLYKTOB Ha YIENbHYI0 CKOPOCTh POCTa - YPaBHCHHA Momno n HMepycaauMCKOro.
DKcIeprMeHTalbHas OleHKa U (Gu3MYecKA CMBICI KOHCTaHT YPaBHEHHSA MoHo u
HepycaliMCKOro; HHTErpajbHas dopMa 3aBHCHMOCTH. MaTeMaTHIecKoe OIKCaHie
TypOyJSIPHOM M XEMOCTaTHOW KyJIBTYPEL Kunerndeckoe OIMCaHHE CMEIIaHHBIX
KyJIBTYp MUKpOOpraHu3MoB. KuneTnka rubeny MEKPOOPraHU3MOB, pacyieT Impouecca
CTEPWIM3ALUU JKUIKHX Cpel H 000pyMOBaHMsA, KPHUTEPHH CTCPUIIN3ALUH.
KoJIHUeCTBEHHOE ONMvcaHre 00pa3oBaHus MPOLYKTOB IIpH (epMeHTalllH; KHHETHKA
HAKOTUIEHHS IIPOAYKTOB, CBSI3a8HHBIX C  POCTOM. Haxomnenue BTOPUYHBIX
MeTab0JIUTOB - OCHOBHBIE KadeCTBEHHBIE M KOJHYECTBEHHBIE 3aKOHOMEPHOCTH.
OcoOGEHHOCTH HCCIENOBAHMS KUHETUKH IPOIECCOB OHOCHHTE3a, OCIIOXHEHHBIX
MacCOIepeHoCoM CyOcTpaTa, KHUCIOPOAa HIH IMPOAYKTOB. CIIEKTPOCKOIIAYECKHE
MeTonsl anamm3a. OcHOBHBIE MOHATHA. Iloryiomenue U H3ITy4dCHHE. 3axkoH byrepa-
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Jlam6epTa-bepa. Emumuuust mMepenus. Kmaccupurarus obnacTel CHEKTPOB.
@IyopecIeHTHBe MeTOfbl aHamm3a. [lomsaTHe 00 OSICKTPOHHOH MHKPOCKOIHH.
[Tpu6ops! mnst criekrpoporomerpun. Kaccuduranus IUCTIEPCHBIX CHCTEM, METOEI
TIOJy9eHHs CBOMCTBA IMCIIEPCHBIX CHUCTEM, TPHMEpPhI GHONOIMYECKHX KOJIOMIOB.
AJncopOuus Ha TTOBEPXHOCTH YKUAKOCTEH, IIOBEPXHOCTHBIE ABJICHHS, TIOBEPXHOCTHO-
AKTHBHBIE BellecTBa. ANCOpOLHUS U3 Ta30B, KUAKOCTEN 1 pacTBOPOB Ha
TBepABIX  TOBepXHOCTAX.  OCHOBHBIE — TPUHOUNBI M 3aKOHOMCPHOCTH
xpomarorpadudaeckoro npouecca. IIpakTndeckoe NPUMEHEHNS xpoMmarorpaguu s
OUOXUMHYECKMX WCCleoBaHui. OiekTpodope3 OenkoB. BBICOKOMONEKYIISIPHEIE
GMOTOrMUeCKMe  KOJUIOWMOHBIE CHCTEMEBI, CBOMCTBA pacTBOPOB  O€NKOB U
nonucaxapunoB. OGpaTuMas ¥ HeobparHMas JIeHaTypauus OerKoB, buznko-
XUMHYeCKHe CBOWCTBa renel, Habyxanue reiell, 1udysns B remsx.

OCHOBHBIE IMPUHIIUIIBI n 9TAIIBI TEXHOJIOI'H
MPOU3BOJACTBA U MIPUMEHEHWS BUOJOTI MYECKHUX IIPEITAPATOB.
CoBpeMeHHbIE METO/IBI [IPOM3BOICTBA OUOOTHYSCKUX MPENapaToB, uX 0COOEHHOCTH
Y CpaBHHTENbHAs OLEHKAa. VICXOHbIE ChIpbe ¥ 3JHEPreTUIECKHEe pecypehl UL
[IOydeHHs ~OWomperaparoB. TexHomorus ¥ 000pyHOBaHME —IPOM3BOACTBA
6ronpenaparoB. POpMBI OHOIPENapaToB ¢ TOUKH 3PEHHUS TEXHOIOTUH UX IOy HCHHSL.
XapaKTepucTHUKa [HUTATeNbHBIX Cpell Uil KyIbTUBHPOBAHUS MHKPOOPraHH3MOB,
KyJIBTYp KJIETOK U TKaHe#. BHIBI KyJIbTyp KJICTOK U TKaHEH. OcCHOBHBIE PHAHLINIIEI
BEIPAIMBaHUs KYJBTYp KIETOK M TKaHed. KyIbTHBHpOBaHHe BUPYCOB B KyIbTypax
KIIETOK, KypHHBIX O5MOpHOHAX, IabOpaTOpPHBIX JKMBOTHBIX. Kiraccudukanus
GUOCHHTE3a II0 TEXHONOTMYEeCKMM ImapamerpaM. [IpWHIMIBI  OpraHU3alWA
MAaTepUANBHBIX ~ [IOTOKOB:  TEPUOAMIECKHIH, HONTYIIEPUOUIECKHH, O0OBEMHO-
JOTTMBHOMN, HepeprIBHEIH, [myOuHHas depmenTams. MaccoobMeH. IloBepxHoCTHAL
depMerTanys. [IpuHIHIHaNEHAS CXeMa [IyOUHHOTO KyJTbTHBAPOBAHHA. OCHOBHEIE
THIBL  (DepPMEHTAIMOHHON ~aImapaTypbl Ui [IOBEPXHOCTHOTO U [IIyOMHHOTO
Kyn5THBUpOBaHusA. DHU3UKO- XMMUYECKHE OCHOBBI M alllapaTypHOS odbopmieHne
TIPOLIECCOB  KOHIEHTPHPOBAHUS, BBINCNCHUA U OYHCTKH OMOTEXHOJIOTHYECKUX
npoaykToB. OOGIIHOCTE METOIOB OYUCTKHM IIPOIYKTOB OHOCHHTE3a, OpPICUHTE3a U
TpaIUIHOHHBIX TEXHOJOTHA Ha KOHEYHBIX CTalUAX [MOJyYCHHA JCKapCTBEHHBIX
cyOcTaHIUi. Cymka OMOJIOTUYECKUX MIpernaparos. CyOmuMaloHHas,
pacIBUTATENbHAs 1 APYTHe BUMIBI CYLIKH. PaKTOPbl HHAKTUBALMA MUKPOOPTaHi3MOB
TIpY BBICYIIMBAHUHU. PONb CTAOMINSUPYIIHX CPET. CriocoObI OIIEHKX Ka4eCcTBa CyXHUX
GromnpenapaToB. M3MenpueHue U rpaHyIMpOBaHAE CYXHX ouonpenapaToB. OCHOBHBIC
CITOCOBBI H3MEbYEHNS TBEPABIX Tell. BiusaHue cpe/ibl Ha MPONECC TUCTIePTrUPOBaHMs.
DU3UKO-XUMUYECKAE  CBOMCTBA  HM3MEILYEHHBIX  IIOPOIIKOB. OCHOBHEIE
IpEeCTABIEHHsT O TEXHOJIOIWM I[POMBIIIIEHHOTO IIOTyHCHHUA Oenka; OeIKOBO-
BUTAMMHHBIE KOHIIGHTpaTHl Ha 0a3e TI'MIpPOJM3aTOB APEBECHHBI, PACTUTEIBHBIX
OTXOJIOB, YIIEBOJOPOLOB He(TH, IU3ETHHOTO TOINIMBA, CIIUPTOB ¥ MPHPOAHOTO rasa.
MexaHU3Mbl DETYJLUA OHOCHHTE3a IIEPBUYHBIX W BTOPHIHBIX MeTaboJIUTOB,
yIpaBeHWe IPOLECCOM. MHKPOOHOIOrHYecKoe MPOU3BOACTBO  AMHUHOKHCIOT,
TeXHOJIOTHS [ONyUeHHs JIH3MHA, TIIyTaMUHOBOW KHCJIOTEI U APYTHX aMHHOKHCIIOT.



MUKpOOHONIOTHIECKHH CHHTe3 BHTaMUHOB. (OCHOBHBIC —IIPOTYLICHTEIL. Cxema
6UOCHHTE3a U IIyTH WHTEHCUDHUKALIMHU TIpoLecca.

[TepCIIeKTUBBl POMBIIUICHHOTO NPUMEHEHHsS METOJ0B OHOTCXHONOTUH B
HapomHoM xozsiictee. MM u I'MO — MeToabl CO3IaHHMS W COBPEMEHHBIN B3IV
YUeHBIX Ha UX [OTEHIUATBHYIO OIacHOCTh. [[aTeHTOBaHNE U 3aIlMTa aBTOPCKHX TIpaB
B 00IACTH OWOTEXHOJOTMH. BHOTEXHONOTHS U MeAUIMHBI OCHOBHBIE METOIbI
OUOTEXHOJOTHY MJIA Tepamuyd ¥ JUarHOCTUKH. OCHOBHBIE MPEACTAaBICHUA O
TEXHONOTHY TIONYYeHHs aHTHOWOTHKOB, IONYyCHHTETHYECKHX aHTHOHOTHKOB.
IlperapaThl ¥ TEXHONOTHH WX IIOMyYEeHHMS U3 PACTUTENBHOTO CBHIPbS (ATPOIMH,
MOp(MHH, KOJEHH, TUTOKCHH, XMHUH | JIp.). [IpernapaTsl ¥ TEXHOJIOIHH MX TIOJTy ICHHS
U3 TKaHeld JKWBOTHBIX M MOPCKHX OpPraHU3MOB (MHCYNIHH, I1apaTHPEOUIHH,
MaHKpeaTuH, wwrapabue u 7Ap.). OCHOBHBIE TPEICTABICHHA O TEXHOJIOTUH
(QEepMEHTHBIX  I[IpernapaToB, OCOOEHHOCTH OYMCTKM M  KOHIIEHTPUPOBAHHUL.
[MonmmdepMenTHbIE CHCTEMBI M HX HpuMeHeHHe. VIHKeHepHas OSH3MMOIOTHI H
noBpIeHne  dhGEKTHBHOCTH  OUOO00BEKTOB  (MHAUBHAYAIBHBIX  (EpMEHTOB,
KOMILIEKCOB M KJIETOK-TIPOJYLIEHTOB) B YCJIOBHAX HPOM3BOACTBa. [loBbIIICHHE
KadecTBa JIEKAPCTBEHHBIX MpenapaToB. OCHOBHBIE MPEACTABICHUSA O TEXHOJOTHH
ITOJTy4eHHs PEeKOMOWHAHTHBIX ONKOB I Tepanuu (MHCYIHMH 9YeNoBeKa; rOpMOH
pocta; uHTep(EPOHBI; HHTEPNEHKUHBI; (aKTOPbl POCTa, PETyIHPYIOIIUAE TEMOII03 -
SPUTPONOITUH,  GHUIrPacTHM,  MOITPaMOCTHAM;  AHTHKOATyILHT  JICIHPYIHUH
(peKOMOVHAHTHBIM BapuaHT TUPyIWHA), (GUOPHHOIUTHK YPOKHMHA3A, TKaHEBBIN
aKTUBATOp IpODHUOPHHOIM3MHA aNTellla3a; IPOTHBOJeHkeMudecKud mpemapar L-
acriaparusasa u jp.). IIpofyeHThl: IPOKAPHOTHICECKHE U SYKapHOTUIECKHUC KICTKH,
TpaHCTeHHbIE OJKUBOTHBIE, WX [PEUMyIIecTBA K  HEIOCTATKH. OCHOBHEIE
IpeicTaBlieHiss 00  MCIOJNB30BAHMK  CTBOJNIOBBIX  KIETOK B TEPATHH.
VIMMyHOOHOTEXHOIOTHSL. VIMMyHHBIE CBHIBODOTKH. BaKIMHEL PexoMOWHaHTHBIE
BakIMHbl. OcHOBHEIE MoHATHSA o reHorepanuu u JJHK-pakimHax. IIpencTaBieHue o
crocobax TONyYeHWs U NPUMEHEHHA B Tepalud MOHOKIOHAIBHBIX aHTHTEN
(TIpOTHBOOITYXOJIEBbIe, aHTUIOTEL U 1p.). lIpemapaTsl HopMOGIIOpE! (TIPOONOTHKH,
MHKPOOMOTHKY, OyOMOTHKH) — TIpemapaTsl Ha OCHOBE OKHBBIX — KyJbTyp
MUKpOOpranu3MoB-cumbronTos. Enunas cucrema GLP, GCP, GMP npu pa3paboTke
¥ IIPOM3BOJACTBE OMOTEXHONOTMYECKUX JICKAPCTBEHHBIX M AHArHOCTUHECKHX
nperapaToB. OCHOBHble IPEACTABICHUs 00 HCIOIE30BAHIM pPEKOMOMHAHTHEIX
monexy (JJHK u GesKoB, B T.4. — aHTUTEN) B JUArHOCTUKE (TTLIP, 1DA).

ONPAKTHYECKHUE METOAbI BMOTEXHOJIOT'HN.

MeTOxB! [IPUTOTOBIEHHs SKCTPAKTOB. Pasnenenye GENKOB ITyTEM OCAKICHIA
(CONsIMM, OpPTAHUYECKMMU PACTBOPUTENAMH K Ip.). Pasnernenue OeJIKOB IIyTeEM
ancopOrmy (BEABI XpoMaTorpaduu: HOHOOOMEHHAA, afcopOnronHasi, abduHHAA U
np.). Bumbl ¥ IPUHIMIBL Pa3IeJICHNAS MOJIEKYIT MpH snexkrpodopese. OmnpeneneHue
YHCTOTHI ¥ KOHLICHTPAI[MH GEJIKOB U HyKJIEHHOBBIX KHCIOT. ITpesicTaBnenue o DA,
[TI[P anmamm3e. MeToapl KOHTPOJSA OHOTEXHOJIOTHYECKHAX IPOLECCOB. Mertons!
orpeseseHns] KOHIEHTPAMH MHUKPOOPTaHU3MOB. XUMHAUECKHH aHalW3 OCHOBHBIX
KOMITOHEHTOB KyJIbTYPaTbHOM JKUAKOCTH. KOHTpOIb aceNTUYHOCTH IPOIECCOB.
MeTozb! ¥ IpUOOPE! Ui KOHTPOJISA U PEryIMPOBaHMUS TEXHOJIOIHIECKHX [1apaMeTpoB
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mporiecca KyJIbTHBHPOBAHUS TeMIepaTyphl, pH, comepxaHus pacTBOPEHHBIX Ia3oB,
06bEMa W Macchl PacTBOpOB. [IpMMeHeHWe Ta30BOrO aHalM3a, 3neKkTpodopesa 1
xpomarorpaduu [ist KOHTPOJIS IIPOU3BOACTBA. MeTO/bl OLIEHKH Ka4eCcTBa U COCTaBa
IIUTATENFHBIX M IIOCEBHBIX Cpell. MeTonpl OIpeeNeHns BIaXHOCTH CYyXHX
GrompenapatoB. MeTo 16l KOHTPOJLS aKTUBHOCTH OnonpenaparoB. KOHTPOIb YUCTOTEL
CTOKOB ¥ BBIOPOCOB B armochepy. Merogsl KOHTpons  Oe3BpEIHOCTH
MHKpoGHosIorHueckux npernaparos. CrannapTuzaus 6uonpenaparos. TpebosaHus K
CpefcTBaM M3MepeHus. MareMaTHdecKie MeTOIbl 00paboTKH dKCIePHMEHTalbHBIX
pe3yIbTaTOB.

BUOTEXHOJIOTUS IIPU PEIIEHUU ITPOBJIEM SKOJOI'MA H
JUKBUIAIIAN AHTPOIIOTEHHBIX BO3JAENCTBUI HA
OKPYIKAIOILIYIO CPEAY.

OcobeHHOCTH  (QYHKIMOHMPOBaHWS HPHPOAHBIX oKocucTeM. [loHsTHe
6roTpancGOpMalyy, OWONECTPYKIMM M OHONOCTYMHOCTH. MHKPOOPraHU3MBI -
necTpykTopsl. OCOGEHHOCTH MUKPOOMONOrUYECKOH TpaHCpopMary OTHCIBHBIX
KJIACCOB OPraHMYECKUX KCEHOOWOTHKOB (pasloXeHHe HepTH U HePTEIpPOLyKTOB,
6uonerpanamus [TAB, pasnoxernne [TAY, 6noTpanchopmarys raoreHCoAepalyxX
OpraHMdecKMX coeluHeHHH ¥ gap.). OcCoOEHHOCTH  MHKPOOHONOTHYECKOH
TpaHcOpMaIUK THKETBIX METalIoB. bHOIOrnueckas O9MCTKa IPOMBIIITICHHBIX H
IPUPOJHBIX 3arpsA3HEHHBIX BOJHBIX Cpel. MuKpobGHooriieckas IepepaboTKa
TBEPABIX OTXOZOB. bHooOrmyeckas OYMCTKA W [E30[0palHi Ia30BO3IYIIHBIX
BBIOPOCOB. DKOJIOTHIECKHE TEXHOJIOTHH B CEJTbCKOM XO35IHCTBE.

4. IlepeyeHb BONPOCOB K BCTYNHTE/ILHBIM HCILITAHHUSAM

1. KrerouHas Teopus, ee HCTOPHUYECKOE 3HaUEHHE U COBPEMEHHAs
HHTEpIpeTalys.

2. ITomydeHre U KJIOHHPOBaHHE PEKOMOMHAHTHBIX MOJICKYIL.

3. MosekysipHble MEXaHI3MBI My Tallii. [ [pHHIUIIEI HAaIIPaBICHHOTO
MyTareHesa.

4, ['eHeTHKa MMOMYISIUHA MUKPOOPTaHU3MOB.

5. MuHepalbHEIE KOMIIOHEHTEI X BOJA B KIETKE U MUTATE/IBHON CPeJie.

6. OG11He IIpeICTaBIeHUsT O XUMUYECKOM CTPOSHHUH U CBOMCTBAX CTPYKTYP
KIIETOK.

' XuMudeckas Ipupoaa OelIKoB, yNIEBOLOB, JIUIMHIOB U HyKJIEHHOBBIX
KUCIIOT, X CTPYKTypa ¥ OCHOBHEBIE CBOHCTBA

8. Benkn. CTpyKTypHas, (hepMeHTaTHBHAS W COKpATHTENbHas (yHKIWH.
Jenarypartiust 6EJIKOB.

9. OCHOBHBIE IIyTH ACCUMUISILIMN CyOCTPaToOB: OEIIKOB, KUPOB, YIIEBOJOB,

aMHHOKHCIIOT, YITIEBOAOPOAOB, CIIMPTOB, OpraHN4YECKUX KHCJIOT, MHHEPAJIbHBIX

KOMIIOHECHTOB.
10. Teopus MMMHUTHPOBAHUA X HHTHOMPOBAHUS POCTa JJIEMEHTOB [TUTAHN B

mporeccax OMOCUHTE3A.
11. BuocuHTe3 GENIKOB U IOIHCaxXapuaoB, OCHOBHBIE STAIIbI.
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12. BiusHze $HakToOpoB Cpellbl Ha IPONECCH METabONU3M B KIIETKaX.

13. XuMpyeckue METONBI HMMOOHIM3anuu. [IpUHIUANB XUMUYECKOH
(KOBaJIEHTHOM) IMMOOUITH3AIMU (DEPMEHTOB.

14. Poct u pasmMHOxeHUe Oaktepuii. OCHOBHBIE IPUHIIMAIIBI X METOIBL.

15. TIpuHIMIBI METOHA CBETOBOM, (IyOpecleHTHOH H aTOMHO-CHIIOBOH
MHUKPOCKOIIHH.

16. MeTomsl  pasieNeHWs ~ BeIIecTB:  HOHOOOMeHHas,  apduHHA,
rebXpoMaTorpadusi, IMMYHOCOPOIIHS, TIEKTPOPopes.

17. TIpwHIMIBI X  TEXHOJNOTHS  KOHCTPYMPOBAHHUS  AMArHOCTHYCCKUX
IIperaparoB Ha OCHOBE aHTUICHOB, aHTUTEIL.

18. KoHTpOib CTEPUIBHOCTH ¥ KOHTAMUHALMM KJIETOYHBIX KYIBTYD,
HanboJiee pacpoCTpaHeHHBIE METOBI UX JIE€KOHTAaMUHALUH,

19.  OcHOBHBIE IPUHIIUITEI BBIPAIMBAHUS KyJIBTYpP KIETOK U TKAHEH.

20. CemapupoBaHHe U IEHTPU(YTHPOBAHUE B IPOU3BONCTBE OHOMpPEIIapaToB
(OCHOBHBIE TIPUHIIAIIBI, TUIIBI 000PYIOBaHHS).

21. JInodunwsanus 6MOIOTHYECKUX IIPEIapaTos.

22. XapakTepucTHKa [WTAaTelbHBIX Ccpel Uil  JabopaTopHOro  u
TIPOMBIIIEHHOTO KYJIETUBHPOBAHYISL.

23.  OcHOBHBIE TUIIE PepMEHTAIIMOHHON anIapaTypel Ut TOBEPXHOCTHOTO U
[TyOWHHOTO KyJIbTHBHPOBAHUS.

24, ©OuU3MNONOrMs 3HEPreTHUYeCKOro oOMEeHa: HCIIONb30BaHUe KIIETKaMH
SHEProfalolIiX MPOIECCOB, UX 3OEKTHBHOCTE M 3aBUCUMOCTE OT yCIIOBHH CPE/IBL.

25. OCHOBHBIE TPEJCTABIEHUS O TEXHOJOTHU IIONyYEeHHs aHTUOMOTHKOB,
TI0JIy CHHTETUIECKUX aHTUOMOTHKOB, aMUHOKHUCIIOT.

26. IlpomyleHTHI: IPOKAPHOTHYECKHE W  IYKapHOTHYECKHE  KICTKH,
TpaHCTeHHBIe XUBOTHBIE, UX IIPEUMYIIECTBA U HEOCTATKH.

27. Tloustie Guonormdeckol GezomacHocT B OmoTexHomorud. KoHTpoib
POy KLIHH.

28. MeTtons! onpeneeHus KOHIEHTPaIli MUKPOOPTaHU3MOB.

29. Tloustue 6uoTpanchopManun, GHONECTPYKIMA U OHOMOCTY THOCTH.

30. Dmepretnyeckuit adpdext mukna Kpebea u mukonusa.

31. Twumsl BakuWH. BaxkIMHB HOBOIO TIOKOJNEHUS (peKOMOWHAHTHEIE,
mapkuposannsle 1 JJHK BakIuHb).

32.  OCHOBHbIE [IPEICTABICHHNS O IOy YeHUH U IPUMEHEHUH COPOEHTOB.\

33.  MoeKynapHO-TeHeTHYECKHe MeTonsl HccaenoBanus. COBpEeMEHHEIE
TEeXHOJIOTHH aMIubukaiwu u cekBeHrposanus J[HK.

34. OCHOBHBIE IPHHIUIIE], METOMB! ¥ HAITPABIEHHA OMOTEXHOIOT UH.

35.  IIpWHIMIIBI TOCTAHOBKH HMMYHOCEPOJIOTHYECKAX PEaKIIUH.

36. CoBpeMEeHHBIE HAIIPaBICHUs CHHTETHIECKO! OHONOTHH.
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5. Pexomenayemas JiuTepaTypa
OcHoBHas JuTEpaATYpa:

1. MonekynspHas 6uonorus knerku / b. An6epre, J. Bpe#t, [ix. JIstouc [ 1p.]. - M.:
Mup, 2013. - T. 1-3.

2. AnTubakTepranbHas Teparus. [lpakTideckoe pykosoacTso / mox pex. JLC.
Crpauynckoro, [0.B. Benoycosa, C.H. Kosnosa. - Mocksa, 2000. - 190 c.

3. Buotexnonorus: yuebuuk / .B. Tuxonos, E.A. Py6an, T.H. I'pasnesa [u ip.] / moz
pen. E.C. Boponuna. - CI16.: TUOPJI, 2008. - 704 c.

4. Buprokos B.B. OcHOBBI [IPOMBIIIICHHOH OnoTexHosoruw / B.B. buprokos. - M.:
Komnoc, 2004. - 296 c.

5. BopoGséB A. A. MesmIHCKas ¥ caHUTapHas MUKpOOHOIOrHs: yueb. mocobue ULt
CTyJI. BBICHL MeI. yueb. 3aBenenuit / A.A. BopoGbes. - M.: Akanemust, 2003. - 464 c.
6. MukpoGuonorus: yae6uuk / A.A. Bopo6beB [u ap.]. - 2-¢ u3J., nepepab. ¥ AO1L. -
M.: Meaunusa, 2003. - 336 ¢.

7. Tk b. MonekynspHas 6uotexHosorust. [IpuHiumims! 1 npumenenue / b. T'muk, JDx.
[Tactepnak / mep. ¢ auri. - M.: Mup, 2002. - 589 c.

8. Ile6aboB, B. I'. Buorexuonorus. B 8 xuumrax. Ku. 2. CoBpeMeHHbEIE METOJBI
CO3@HMS TIPOMBIIIIEHHBIX INTaMMOB MHKPOOPraHM3MOB: y4el. mocobue / B.I.
Jle6aboB, B.A. Jlupmmi. - M.: Beicuras mkoina, 2013. - 208 c.

9. Ilpwirus, FO.®. AHMIO-pYCCKUR CIOBaph IO OMOTEXHONOTUH (C TOJIKOBAHMSIMHU) /
FO.®. JIpeiruH, E.C. Jpeiruna, VLIT. ITegnsuna. - M.: Toctexuspar, 2015.-336c.
10.IpsikoroB JLII., Cutekos B.J. JKuBoTHas kieTka B KyJieType. MeTomel u
npuMeHenre B 6uorexuosnorun / JLIL JIpsxonos, B.M. Cutekos. - M.: Komnanus
CrryTtHuK, 2000. - 398 c.

11. Knerounsie TexHosoruu / nox penakimeit B.A. Kosznosa, C.B. Cennukosa, E.P.
Yepusix. — HoBocubupck: Hayka, 2009. - 300 c.

12. KysnenoB A.E. Hayumble OCHOBBI dKoNormdeckoli Omorexmonoruu / A.E.
Kysuenos, H.B. I'pagosa. - M.: Mup, 2003. - 159 c.

13. Buonormueckass  Heopranumveckas xumusa. CrpykTypa ©  peak[HOHHAL
criocoGHOCTh: [yuebHuk] : B 2-x T. : mep. ¢ anrn. B.B. Asneeso#, [I.B. CeBacTbsHOBa
o pexn. H.T. Kysuerosa, E.P. Munaesoii, K.JO. Kwxuna / U. beprunmn, I. I'pex, T
Crudens, Jix. Bamunture. T. 1. - Mocksa : BUHOM. JlaGoparopus 3xaxu#, 2019. -
456 c.

14. Buonorndeckas Heoprammueckas xumus. Crpykrypa W peaKIMOHHAs
croco6HOCTE : [yde6nuk] : B 2-x T. : mep. ¢ aHri. B.B. Asneesoii, [I.B. CeBacTpsHOBa
nox pen. H.T. Kysnenosa, E.P. MuaeBoi, K.JO. Xwxuna / Y. Beptunn, [ I'pei, O.
Crudens, [lx. Banuature. T. 2. — M.: BUHOM. JlaGoparopust 3Hann#, 2019. — 623 c.
15. TILIP "B peansHoM Bpemenn" / [[1.B. Pebpukos [u ap.]; nox pex. A.B. Pe6pukosa.-
7-e w31., uctp. — M.: Bunom. JlaGoparopus 3Hanu#, 2019. - 224 c.

16. MeuuuHCKass MHUKPOOHONOTHS, BUPYCONOTHs W HMMYHONOTHs: — ATIac-
pyKoBOACTBO:y4eGHoe mocobue / [brikos A.C., 3sepes B.B., Ilanikos E.Il., Kapaynos
A.B, BrixoB C.A.] ; non pen. A.C. brixoa, B.B. 3BepeBa. — M.: MeaumuHCcKoe
nHGbOPMAaILMOHHOE areHTCTBO, 2019.-412c.
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17. JleBurcoH, Y. MenuuuHcKas MAKPOOHOIOTHS U HMMYHOJIOTHS /Y. JIeBUHCOH ;
nep. ¢ aurn. mox pen. B.B. bemo6oponosa. — M.: BUHOM. JlabopaTopus 3HAHWH,
2015.—- 1181 c.

18. Hano- 1 6mokoMmo3uTs! ; mof pefl. A.Kun-Taxk Jlay, ®. Xyccein, X. Jladau ; mep.
¢ ann1. W.IO. Top6ysosoit, T.IT. Moconosoit. — M.: BUHOM. JlaGoparopust 3HaHHH,
2020. -390 c.

19. Karuan, V.I. MexMoneKysipHble B3auMozecTBrsA. Ou3nyuecKas HHTePIpeTallusl,
KOMITBIOTEpHbIE PAacueThl ¥ MOfeNbHbIe moTeHnmans! / VL.I. Karas; mep. ¢ anm, a.C.
Bespykosa, VLT Ps6unkuna; nox pen. H.@. Crenanosa. — M.: BTHOM. JIaboparopus
sHanui, 2017. — 340 c.

20. TeXHOMOTHs IOIHMEPOB MEIUKO-OHOIOrnYeckoro HaszHaueHus. [lommmeps!
TIPHPOIHOTO MIPOHUCXOXKICHU:y1e0HO-METONNIECKOS riocobue / [KOJIEKTUB aBTOPOB]
- mox pex. MM lltunemana.- M.: BUHOM. Jlaboparopus sganwi, 2015. - 328 c.
21. IMapasuTomnorys : y4eGHHUK /[KomnekTus aBTopoB]; mox pex. B.JL. 3asoiikuHa, O.1L
3ens ; Ilepseiii MOCKOBCKHN TOCYNapCTBEHHBINA MEIUIIMHCKUNA YHUBEPCUTET HMEHHU
N.M.Ceuenosa. - MockBsa : MequiuHcKoe nH(OpMAIHOHHOE areHeTBo, 2019. - 292 c.
22. CrimpuH, A.C. Monexyisprast Guonorus. Pubocomsl 1 GHOCHHTE3 Oenka: yaeOHOE
noco6wue / Criupu A.C. — M.: JlaGopatopus 3nanu#, 2019. - 575 c.

23. JlxxaxcoH, M. MonekynsipHas ¥ KIeTouHas OMO(H3HUKa ; TIep. ¢ aHIIL. TIOJ Pel. A.
I1. Casumkoro, A.W. XKypasnesa. — M.: BUHOM. JlaGoparopus 3Hauu#, 2019. - 551
G :

24. MeqUIUHCKas MAKPOOHONOTHS, BUPYCONOTHS ¥ HMMYHONOTHS : y4eOHHK I
CTym. Men. By3oB / mox pern. A.A. BopoObesa.- 2-e H3[, HCIp. ¥ JOI. — M.:
MenuiHCKoe HHMOPMALFOHHOE areHcTso, 2015.- 702. c.

25. llImun, P. Harnaaras OMOTEXHOIOTHS U TeHeTHIeCKast HEDKECHEpHUs / PIImup ; miep.
¢ Hem. A.A. Bunorpanosoii, A.A. Cuntommza ; mox pexn. T.IL Mocoioso#, A.A.
CHHIOIINHA.- 3-€ W31, Hetp. — M.: JlaGoparopus 3Hanu#, 2020. — 324 c.

26. Bypmectep, I'-P. Hamsinnas mmmyHonorus / I'-P. bypmecrep, A. TlemytTo ¢
yaactuem T. Ynpuxca u A. Afixep ; nep. ¢ aunn. T. I1. Mocomnogoii ; oz pex. JLB.
Kosnoga.- 5-e m3i. — M.: Jla6oparopwust 3xanwmit, 2019. - 320 c.

27. JlaGopaTopHas IMATHOCTHKA BUPYCHBIX MHOEKIUH 10 JIEHHETY ; Pefl. K. Txepom
. mep. ¢ adnn. mox pex. B.B. BemoGopomosa, A.H. Jlyxamesa, 10.H. XomskoBa. -
Mocksa : Jlabopatopus 3HaHuM, 2019. - 774 c.

28. Sromosckuit, B.JI. Ancopbuus: yueGHOE mocobue / B.JI. SIromoBckuil. — M.:
BMHOM. JIa6oparopus 3Hanu#, 2015. - 216 c.

29, OCHOBBI CTATHCTHUECKOTO aHANI3a B MEIUIUHE : yueGHoe mocobue; mox pex. B.A.
PemmeTHIKOBA. — M.: MenuuuHckoe HHGOpMannoHHOe areHcTso, 2020. - 172 ¢.

30. ba6koB, A.B. CmpaBo4HUK K KypCy XWUMHH I MEINKO-OMOIOrNYE CKUX
HampaBileHuil : ydeGHoe mocobue / A.B.Bab6axoB, A.A. Marromud. — M.
MeguimHcKoe HHGOpManroHHoe areHcTso, 2019. — 88 c.

31. MeToIbl IOy YeH s U HCClIeOBaH)s HAHOMAaTepHajloB U HAHOCTPYKTYP yueOHOE
noco6ue / [Murmmna E.JI., Hepcriox H.D., EBnoxumos A.A. [ np.]] ; mon pexn. A.C.
Curosa.- 2-e u3n. nepepab. u gorn. — M.: BUHOM. JlaGoparopusi 3HaHUH, 2020. - 184
G
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32. Xautos, PM. MmMyHoTeHeTHKa M Grobe3omacHOCTs / XauToB P.M., AJexcees
JLIL. - M. : Murrens [Ipecc, 2014. - 232 c.

33, Masuckuii, A. H. TTatoregedeckast MEKpoOHOIOTHs : pyK.: y4eb. mocobue / A.H.
Mastackuit. - Huxauit Hosropon : Uzn-so Huwkeropon. roc. men. akagemud, 2006. -
520 c. '

34.HenbcoH, JI. OcroBbl 6uoxumun Jlenunmkepa: B 3- X 1. : mep. ¢ anni. / JI. Henbeow,
M.Kokc. T. 1.OcnoBbr Gunxumuu. CrpoeHne u Karanms.- Msp. 3-e, mcmp. - M.
Jla6oparopus 3uanui, 2017. (T.1) — 636 c.

35. Henbcon, JI. OcHoBrl Guoxumun JlenuHmxkepa : B 3- X T. : mep. ¢ aHIL /1.
Henscon, M.Koke. T.2 : buosHepreruka u meTabomusm.- Msn. 3-e, ucmp. - M. :
JlaGoparopus 3uanui, 2017. (T.2). — 636 c.

36. Hembcon, JI. OcroBbl Groxumuu Jlemwrmkepa @ B 3-x . @ mep. ¢ amnn / [L
Henbcon, M.Koke. T.3 : ITytu nepemaun undopmarmu.- Msn. 3-e, uemp.- M. :
JIa6oparopust 3uanuit, 2017. (T.3).- 694 c.

37. Makapesud, E. B. AHTHOHOTHKY U KCEHOOHOTHKH : y4ueb. 1oco0ue Ui By30B 110
mucrumivHaM "ArTr6noTHKY", "YdeHrne 00 aHTUOMOTHKAX 1 kcenoouotukax" / E. B.
Maxapesuy, O. IO. Bornanosa ; @enep. areHTCTBO 10 PEIOOIOBCTBY, ®I'bOY BIIO
"MypMaH. Toc. TexH. yH-1". — Mypwmanck : Mzn-so MI'TY, 2015. - 243 c.

38. Memnk B.A. Marematndeckas cratuctuka B Memumuue / B.A. Memuk M.C.
Toxmaues. - M.: ®unHanckl 1 cratiucTtrka, 2007. - 800 c.

39. MenuuwscKass Bupyconorus: PykoBoxctso / mox pen. JLK. JIbBOB. - M.:
Me IUIFHCKOe HHPOPMAIIMOHHOe areHTcTBo, 2008. - 656 C.

40. MeuIuHCKas MAKPOGHOJIOTHS, BUPYCOIOTHS M HMMYHOJIOTHS: y9eOHHUK / IOX
pen. B.B. 3sepeBa, A.C. brixosa. - M.: MenuimHckoe nH(GOPMAIMOHHOE areHTCTBO,
2016. - 816 c.

41. MeauuuHCKas BUpycosorus: yue6. nocobue / VL. I'enepanos [u 1p.] ; TOX pex.
V.U Ienepanosa. — Burebex: [BIMYV], 2017. - 307 c.

42.0cuoBsl hapmanestudeckoit Guorexronoruu. / T.IL Ipwumer, B.C. Yyganug, K.JL.
3aitkoB, JI.K. Muxanesa, JI.C. benosa. - Poctos u/ JI: ®enuxc, 2006. - 256 c.

43, OcHOBBI OMOTEXHOJIOIHH: yued. TTocoOue AU BBICIIL. TIe]. yueb 3aBenenuii / T.A.
Eroposa, C.M.Kiynosa, E.A.J)Kusyxuna. - M. : Akagemus, 2003. - 208 c.
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