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1. 06m;He IIOJIO~eHHH 

Pa6o'CJruI rrporpaMMa .lUIC~HIIJIHHbI «COBpeMeHHbIe MeTO.n;bI 6HOTeXHOJIOrHH» propa60TaHa 

Ha OCHOBaHHH CJIe)l)'IOIIJ:HX HOpMaTHBHbIX .n;OKYMeHTOB: 

• 	 ITPHKro MHH06pHa]'KH POCCHH OT 20.10.2021 N 951 "06 YTBep)£(,UeHHH ¢e.n;epaJIbHbIX 

rocy.n;apcTBeHHbIX Tpe60BaHHH K cTpYKrype rrpOrpaMM IIO,UrOTOBKH Hay-qHbIX H Haycrno

rre.n;arOrH'CJeCKHX Ka,UpOB B aCnHpaHrype (a.n;bIOHKType), YCJIOBIDIM HX pea..Jlli3aI(llii, 

CPOKaM OCBoeHlUI 3THX nporpaMM C y-qeTOM proJIH"tJIIbIX ¢OPM o6y-qeHIDI, 

o6prooBaTeJIbHbIX TeXHOJIOrHH H oco6eHHocTeH OT.n;eJIbHbIX KaTeropHH acnHpaHToB 

(a.n:bIOHKTOB)"; 

• 	 IToCTaHOBJIeHHe ITpaBHTeJIbCTBa P<l> OT 30.11.2021 N 2122 
"06 YTBep)£(,UeHHH ITOJIO)KeHH5I 0 nO,UrOTOBKe HaycrnbIX H Haycrno-ne,n:arOrH"CJeCKHX 

Ka,n:poB B aCnHpaHrype (a,n:'bIOHKrype)"; 

• 	 CaMOCT05ITeJIbHO YCTaHaBJIHBaeMhle Tpe60BaHH5I K pea..Jlli3yeMbIM nporpaMMaM 

no,n:rOTOBKH HaycrnbIX H Haycrno-ne,n:arOrH'CJeCKHX Ka.upOB B aCnHpaHrype ITepMcKoro 

Ha~HOHaJIbHOrO HCCJIe.n;OBaTeJIbCKOro IIOJIHTeXHH'CJeCKOrO YHHBepCHTeTa; 

• 	 DroOBbIH llJ1aH no nporpaMMe aCnHpaHTypbI; 

• 	 ITacnopT HaycrnoH Cne~HaJIbHOCTH. 

1.1 .QeJIb yqe6HoH JJ;HCU;HIIJIHHbI - ¢OPMHpOBaHHe KOMllJ1eKCa 3HaHHH, YMeHHH H HaBbIKOB B 

06JIaCTH 6HOHH)KeHepHH nHIIJ:eBbIX npoH3Bo.n;CTB, opHeHTHpoBaHHbIX Ha HHTerpaI(HIO 

nony-qeHHbIX 3HaHHH B pemeHHH TeKYIIJ:HX np06JIeM cOBpeMeHHoro 6HOTeXHOJIOrH'CJeCKOrO 

npoH3Bo.n;CTBa. 

1.2 MecTo YQe6HOH JJ;HCU;HIIJIHHbI B cTpyKrype o6paJoBaTeJIbHOH IIporpaMMbI 

,ll;HcUHIIJIHHa «CoBpeMeHHbIe MeTO.n;bI 6HOTeXHOJIOrmm ID3J15IeTC5I 065I3aTeJIbHOH 

,rUIcUHnmrnoH o6prooBaTeJIbHOrO KOMIIOHeHTa llJ1aHa aCnapaHTa. 

,ll;HcUlinJlliHa HCnOJIb3yeTC5I IIpli no.n;rOTOBKe K c.n;a-qe KaH,n:H,UaTCKOro 3K3aMeHa no 

cneqHaJIbHOCrn 1.5.6. DHOTeXHOJIOrIDI. 

KaH,L:\H,l(aTCKHH 3K3aMeH rrpe,n:CTaBJ15IIOT C060H <P0PMY oueHKH CTeneHa nO,ZJ;rOTOBJIeHHOCTa 

coaCKaTeJ15I yqeHoH CTeneHH KaH,L:\H,l(aTa HaYK K npOBe,n:eHHIO HayqHbIx aCCJIe,ZJ;oBaHHH no 

KOHKpeTHoH HayqHoH CneuaaJIbHOCTa a OTpaCJIH HayKH, no KOTOPOH no,n:rOTaBJIaBaeTC5I aJIa 

no,n:rOTOBJIeHa ,ZJ;accepraUH5I. 

2. llepeQeHb IIJIaHHpyeMbIX pe3YJIbTaTOB o6yQeHHH IIO JJ;HCU;HIIJIHHe, COOTHeceHHbIX C 

IIJIaHHpyeMbIMH pe3YJIbTaTaMH OCBoeHHH o6paJoBaTeJIbHOH rrporpaMMbI 

B pe3YJIbTaTe H3y-qeHIDI ,ZJ;HCUHnJIHHbI aCmlpaHT ,n:OJ1)KeH ,n:eMoHcTpHpoBaTh CJIe)l)'IOIIJ:He 

pe3YJIbTaTbI: 

3HaTb: 

HaycrnbIe OCHOBbI MOJIeKYJ15IPHOH 6HOTeXHOJIOnm; 


OCHoBHbIe HanpaBJIeHIDI nony-qeHIDI H HCnO~OBaHIDI reHeTH'CJeCKH 


Mo,n:mlmUHpoBaHHbIX OpraHH3MOB pro.JIWIHoro YPOBH5I OpraHli3aUHH; 


HaycrnbIe OCHOBbI HOBeHIIlliX HanpaBJIeHlID H TeXHOJIOrHH nony-qeHFI5I ueJIeBbIX reHHO


HH)KeHepHbIX rrpO.D:YKTOB ,ZJ;J15I proJIH"'!HbIX 06JIaCTeH npRMeHeHH5I; 


YMeTb: 

MCnOJIb30BaTb 3HaHH5I no HOBeHIIIHM HanpaBJIeHIUIM cOBpeMeHHoH 6HOTeXHOJIOrHH 

BJIaJJ;eTb: 

BJIa.n;eTb HaBbIKaMH pa60ThI C HaycrnoH JIHTeparypoH; 


MeTo,ZJ;aMH nJIaHHpOBaHIDI H npoBe,n:eHIDI 6HOTeXHOJIOrH'CJecKHx 3KcnepRMeHTOB. 
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3. CTpYKTYpa Y'le6Hoii ,[.(HCUH11JIHHhI 110 BH,[.(aM H 'fl0pMaM yqe6Hoii pa60ThI 

Ta6muxa 1 
06'heM H BH,n:hI yqe6HOH pa6OTbI 

X!! 11.11. BH,[.( yqe6Hoii pa60ThI 
Tpy,[.(oeMKOCTh, q 

3 ceMecrp 

1 Ay,n:HTOPHruI pa60Ta 39 

B TOM "CffiCJIe: 

JIeKUHH (JI) -
IIpaKTlPleCKHe 3aIDITIDI (II3) 32 

2 KOHTPOJIh CaMOCTOSITeJIhHOH pa60ThI (KCP) 7 
CaMOCTOneJIhHruI pa60Ta (CPC) 69 

<l>opMa HTOrOBOro KOHTPOAA: 3alJeT 

4. Co,[.(epJKaHHe yqe6Hoii ,[.(HCUH11JIHHhI 

4.1. Co'['(epJKaHHe pa3,[.(eJIOB H TeM YQe6HOH ,[.(HCUH11JIIIHhI 

Pmoefl 1. OCH06bl6uomexHoflo2UU 
(JI - 0, IIP -12 , CPC - 30) 

TeMa 1. KrreTO'IHruI HH)l(eHepIDI: 6HOo6'heKThI, MYTareHe3, CeJIeKUIDI. 


TeMa 2. I1MMyHo6HoTeXHOJIOI1Ul: MOHOKJIOHaJIhHhle aHTHTeJIa, HMM)'HHhIe 

ChIBOPOTKH, peKOM6HHaHTHhle BaKUHHhI. 

Pmoefl 2. Memoobl uccfleoo6aHuu 6uoMofleKYfl 


(JI - 0, IIP - 20, CPC - 39 ) 


TeMa 3. OHOHH<pOPMauHOHHhIH aHaJrn3: aHaJrn3 nepBH'IHhIX nOCJIe,n:oBaTeJIhHOCTeH: 


6eJIKOB, HyKJIeOTlr,n:Hhle nOCJIe,n:OBaTeJIhHOCTH, ,n:OMeHhI. 


TeMa 4. MeTo,n: ,n:eTeKUHH: nOJIHaKpHJIaMH,n:HhIH reJIh, HHTIJoueJIJIlOJI03HruI MeM6paHa, 


MeTO,n: 0P3,n:<pop,n:a. 


TeMa 5. MeTO,n:hI HCCJIe,n:OBaHIDI nepBH'IHOH: H rrpocTPaHcTBeHHOH: CTPYKTyphI 6eJIKOB. 


4.1. IIepeQeHh TeM 11paKTH'IeCKHX 3aHHTHH H caMOCTOHTeJIhHOH pa60ThI 

Ta6JIHua2 
TeMhI npaKTHlJeCKHX 3aHSITHH 

NQ 
n.n. 

HOMepTeMhI 
,n:HCUHIIJIHHhI 

HaHMeHOBaHHe TeMhI 
npaKTHqeCKOr03aHSITliSI 

HaHMeHOBaHIIe 
oueHO'IHOrO 

cpe,n:cTBa 

IIpe,n:cTaBJIeHHe 
OueHOLJHOrO 

cpe,n:cTBa 
1 1 MeTO,n:hI H3Y'IeHIDI 

nOJIHMOP<PH3Ma reHOMa 
Co6ece,n:oBaHHe. BonpochI no 

TeMaM / pa3,n:eJIaM 
,l(IICUIDIJIIlHhI. 

2 2 MHKpoOpraHH3MhI H llJIa3MH,n:Hhle 
BeKTophI ,l(AA MOJIeKYAApHoro 
KJIOHHPOBaHHSI 

Co6ece,n:oBaHHe. 
TBOplJeCKOe 
3a,n:aHHe. 

BonpochI no 
TeMaM / pa3,n:eJIaM 
,l(IICUHnJIHHhI. 

3 3 IIepBH'IHruI cTPYKTypa 6eJIKa. 
BTOPH'IHruI, TPeTH'IHruI Ii 

qeTBepTH'IHruI CTPYKTyphI 
npOTeHHOB. MOTHBhI H ,n:OMeHhI. 
<l>)'HKUHH 6eJIKOB, CBSI3h co 

Co6ece,n:oBaHHe. 
TBOpqeCKOe 
3a,n:aHHe. 

BonpochI no 
TeMaM / pa3,n:eJIaM 
,l(IICUHIIJIHHhI. 
TeMhI TBOpqeCKHX 
3a,n:aHHH. 
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CTpYKTYPOH. COBpeMeHHnle 

MeTO,n:l>I npe,n:CKa3aHIDI 

BTOPIl-g}{OH H TpeTI[-g}IOH 

CTpYKTypnI 6eJIKOB Ha OCROBe 

nepBI[-g}IOH CT2)'KTYpnI. 

4 3 MeTo,n: Mo,n:eJIHpOBaHIDI no Co6ece,n:oBaHIle. BOrrpOCnI no 

rOMOJIOrIDIM. Ba3nI ,n:aHHnIX TeMaM / pa3,n:eJIaM 

rrpOCTpaHCTBeHRnIX CTpyKTyp ,n:HC n:IlIIJIHHnI. 

5 4 
6HOnOJIHMepOB 

Orrpe,n:eJIeHHe KOHn:eHTpal(IDi Co6ece,n:oBaHHe. BOrrpOCnI no 

6eJIKa B paCTBope TeMaM / pa3,n:eJIaM 

(KOJIOpHMeTpH~ecKHe H ,n:Rcn:HnJIHHnI. 

CneKTpo¢oTOMeTprrqeCKHe 

6 5 
MeTO,n:nI) 

BnI,n:eJIeHHe 6eJIKa H3 CMeCH B Co6ece,n:oBaHIle. BonpOCnI no 

~CTOM BH,n:e (no O,n:HOMY H3 TeMaM / pa3,n:eJIaM 

npH3HaKoB: pa3Mep MOJIeKYJInI, ,n:RC n:IlIIJIHHnI. 

3apsm, cnen:H¢H~ecKoe CPO,n:CTBO 

CBX3l>IBaHHX) 

4.2. IIepeqeHb TeM caMOCTOSlTeJIbHOH pa60ThI acnnpaHToB 
CaMOCTOXTeJIl>HM pa60Ta aCnHpaHTOB 3aKJIIO~aeTCX B TeOPeTM~eCKOM H3~eHHH 

KOHKpeTHnIX BonpocoB H BnmOJIHeHHH TBop~ecKHX 3a,n:aHIlH. 

Ta6JIHn:a 3 
TeMnICaMOCTOXTeJInHLIX3a,n:aHHH 

N2 
n.n. 

HOMep TeMnI 

II3 

HaHMeHoBaHHe TeMnI 

CaMOCToxreJIl>HOH pa60Tl>I 

HaHMeHoBaHHe 

on:eHO-g}{oro 

cpe,n:CTBa 

IIpe,n:cTaBJIeHHe 

on:eHo~oro 

cpe,n:cTBa 

1 1 KpaTKM HCTOPIDI pa3BHTIDI 

MeTO,n:OB KJIeTo-g}{oH HlDKeHepHH. 

C03,n:aHIle KJIeTO-g}{nIX KYJInTyp 

pacTeHIlH. 

Co6ece,n:oBaID.le BonpOCnI no TeMe 

2 1 IIo~eHHe KJIeTO-g}{nIX 

<pparMeHTOB (n:HTOIIJIaCTOB, 

KapHOnJIaCTOB,KarreJIl> 

n:HTOIIJIa3MnI H .n:p.) H 

oco6eHHocTH EX IlCnOJTh30BaHIlX 

B KJIeTO-g}{OH HH)!(eHepHH. 

3HYKJIean:IDI KJIeTOK. IIepeca,n:Ka 

(TpaHCIIJIaHTan:IDI) smep H .n:pynrx 

opraHeJIJI. 

TBop~ecKoe 

3a,n:aHHe 

TeMnITBOp~eCKHx 

3a,n:aHHH 

3 1 C03,n:aHHe KJIeTO-g}{nIX KYJIl>TYP 

)!(HBOTHnIX. COMaTrrqeCKM 

rH6pH,n:R3an:ID1 KJIeTOK )!(HBOTHLIX. 

06pa30BaHHe rH6pH,n:oM HX 

3Ha~eHHe. 

TBop~ecKoe 

3a,n:aHHe 

TeMl>I TBopqeCKHX 

3a,n:aHHH 

4 2 PeKoM6HHaHTHnle 6eJIKH H 

nOJIIlIIenT~nI. I1HCYJIHH. 

I1HTep¢epOHnI. 

Co6ece,n:oBaIDIe BonpOCnI no 

TeMaM / pa3,n:eJIaM 

,n:HCn:IlIIJIHHLI 
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5 2 [OpMOH pOCTa. 3pHrpono3THH. 

B H,l.{ocneUHCplfCIHOCTI>. 

Tpa,l(HUHOHH:bIe H reHHO -

HH:lKeHepHI>Ie cnoco6:b1 

nOJIytIeHIDI. 

TBOp'lleCKOe 

3a,l(mme 

TeM:bI TBOp'lleCKHX 

3a,l(aHHH 

Bonpoc:bI no 

TeMaM / pa3,l(eJIaM 

,l(HCUHITJIHH:bI 

6 2 liMM)'HHI>Ie CI>IDOPOTKH. 

Ba.KIJ;HHI>I. PeKOM6HHaHTH:bIe 

BaKIUfHI>I. I1POH3BO,l(CTBO 

MOHOKJIOHaJInHI>IX aHTHTeJI. 

Co6eCe,l(OBaHHe 

7 2 MOHOKJIOHaJInHI>Ie aHTHTerra B 

Me,l(HUHHCKOH ,l(HarHOCTHKe, 

TepanHH, npoqmrraKTHKe H KaK 

crreUHCl)H'llecKHe cOp6eHTI>I npH 

BI>meJIeHHH H O'llHCTKe 

6HoTeXHOrrOrn'lleCKHX nQo,L(}'KToB. 

Co6ece,l(OBaHHe BOnpOCI>I no 

TeMaM / pa3,l(erraM 

,l(H CUHI1JIHH:bI 

8 2 I1na3M03aMem:aroIIUie paCTBOp:bl, 

OCHOBaHH:bIe Ha Bem:eCTBax 

npHpo.l(Horo H CHHTeTH'lleCKorO 

npoHcxo~eHHH.CoBpeMeHHoe 

COCTOHHHe npo6rreMI>I. 

Co6eCe,l(OBaHHe Bonpoc:bI no 

TeMaM / pa3,l(erraM 

.l(HCUIillJlliHnI 

9 2 I10JI}"lleHHe BaKUHH H CI>illOPOTOK. 

TeXHOrrOrH'lleCKM cxeMa 

npOH3BO,l(CTBa H KOHrporrI> 

Ka'lleCTBa :lKHBOH BaKUHHnI rpHnna 

H renaTHTa B. 

TBOp'lleCKOe 

3a.n:aHHe 

TeMI>ITBOp'lleCKHX 

3a,l(aHHH 

10 2 naHKH rn6pH,l(OM. TeCmpOBaHHe 

MOHOKJIOHaJInHI>IX aHTHTerr Ha 

OTCYTCTBHe OHKoreHOB. 

TBOp'lleCKOe 

3a.n:aHFIe 

TeMI>ITBOp'lleCKHX 

3a.n:aHHH 

11 3 na3I>I ,l(aHHI>IX 6HorrorWIecKoH 

HH~opMauFIH,KJIaCCH~HKauHH 
(GenBank, UniProt, Ensemb1, 

1000G, HapMap, ARDB H ,l(p.). 

I10HCK nOCJIe,l(OBaTerrnHocTeH B 

6a3ax ,l(aHHI>IX. <l>opMaTI>I 3anHCH 

nOCrre,l(OBaTerrnHocTeH 

(HYKJIeOTH,l(HM fastalfastq, 

aMHHOKHCrrOTHM fasta) . 

TBOp'lleCKOe 

3a.n:amre 

TeMI>I TBOp'lleCKHX 

3a.n:aHHH 

12 3 MapKepHI>Ie reH:bI 

H,l(eHTH~HKauHH 

MHKpOOpraHH3MoB. MeTO.l(l>I 

oueHKH MHKpo6Horo 

pa3Hoo6pa3H:KJIaCCH'lleCKHe 

(noCeBI>I Ha CeJIeKTHBHI>Ie Cpe,l(I>I), 

I1l(P-aHaJIH3, npHMeHeHHe 

TeXHOrrOrHH ceKBeHHpoBaHHH 

neQBoro H BToporo nOKorreHFIH 

TBOp'lleCKOe 

3a.n:aHHe 

TeMI>I TBOp'lleCKHX 

3a.n:aHHH 

13 4 B03HHKHoBeHHeCYMMapHOrO 

3apMa Ha 6e.JlKOBOH MorreKYJIe? 

I10'lleMY ero Be.rrwm:Ha He 

OCTaeTCH HeH3MeHHOH rrpH 

H3MeHeHHH pH? LITO 

npe.ucTaBJIHeTco6oHjpI? 

Co6eCe,l(OBaHHe BOnpOCI>I no 

TeMaM / pa3,l(erraM 

,l(HCUHITrrHH:bI 
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14 4 ,Z:(HTHOTpeHTOJI - Co6ece,L(OBaHHe BOnpOCl>I no 

BOCCTaHaBmmaIOIl(HH areHT. Ero TeMaM / pa3,L(eJIaM 

BJIHHHHe Ha ):(HCYJTh<pH)::(HOIe ,UHCll.HIIJlliHl>I 

MOCTHI<H nOCJIe HX o6pa6oTKH 

,L(HTHOTPeHTOJIOM. 

15 5 I1epBH"llHruI, BTOPH"llHruI, Co6ece,L(oBaHHe BOnpOCl>I no 

TpeTH"llHruI, -qeTBePTH"llHruI TeMaM / pa3,L(eJIaM 

cTpyKTYPa 6eJIKa. fJIo6YIDIpHl>Ie, ,L(HCll.HnJlliHl>I 

<pH6PHJIJUIpHl>Ie H MeM6paHHl>Ie 

6eJIKH. I10IDITHe 0 6HocHHTe3e 

6eJIKa, 0 ero CBOpatIHBaHHH in 
vivo H in vitro. I10CT

TpaHCmrll.HOHHOIe MO,UH<pHKall.HH. 

16 5 3JIeMeHTapHl>Ie B3aHMO,L(eHCTBIDI TBop-qecKoe TeMl>I TBOpqeCKHX 

B 6eJIKax H BOKPyr HHX. 3a,L(aHHe 3a,L(aHHH 

CTepeoxHMIDI aMHHOKHCJIOTHl>IX 

OCTaTKOB. L- H D-
aMHHOKHCJIOTHl>Ie OCTaTKH. 

17 5 I1pe,L(CKa3aHHe H ,L(H3aHH TBop-qecKoe TeMOI TBOpqeCKHX 

6eJIKOBl>IX cTpyKTyp. 3a,L(aHHe 3a,L(aHHH 

On03HaBaHHe CXO,L(CTBa 

npocTpaHCTBeHHl>IX cTpyKTYP 

6eJIKOB no CXO,L(CTBY HX 

aMHHOKHCJIOTHl>IX 

nOCJIe,L(oBaTeJIl>HOCTeH. I1onl>ITKH 

npe,L(cKa3aHIDI 

rrpocTpaHCTBeHHl>IX cTpyKTYP 

6eJIKOB HX aMHHOKHCJIOTHl>IM 

nOCJIe,L(OBaTeJIbHOCTHM ab initio. 

18 5 XpoMaTorpa<pHqeCKHe MeTO,L(l>I Co6ece,L(OBaHHe BOnpOCl>I no 

pa3,L(eJIeHIDI 6HOJIOrI{qeCKHX TeMaM / pa3,L(eJIaM 

MOJIeKYJI.I1apaMeTpOI,rro ,UHCll.HIIJIHHOI 

KOTOPl>IM ocyrn:eCTBmreTC~ 

pa3,L(eJIeHHe MaKpOMOJIeKYJI npH 

Pa3JIH"llHl>IX THIIax 

xpoMaTorpa<pHH: MOJIeKYIDIpHruI 

Macca, pacTBopHMOCTl>, 

a,L(COp611.HOHHl>Ie 

XapaKTepHCTHKH,COOTHOllIeHHe 

rH,Upo<pHJThHl>IXifH,L(PO<po6Hl>IX 

yqaCTKoB, 3JIeKTpI{qeCKHH 3apM, 

XapaKTep H KOJIH'CIeCTBO 

HOHOreHHl>IX rpyrrn, 

6HOCrrell.H<pHqeCKHe 

B3aHMO,L(eHCTBIDI. 

19 5 ~eTO,L(OIH3yqeHIDI Co6eCe,L(OBaHHe BOnpOCl>I no 

B3aHMO,L(eHCTBHH 6eJIKOB C TeMaM / pa3,L(eJIaM 

HYKJIeHHOBl>IMH KHCJIOTaMH in ,UHCll.HIIJillHl>I 

vitro. 

20 5 llcnoJIb30BaHHe pa,L(HOH30TonoB B Co6eCe,L(OBaHHe BOnpOCl>I no 

MOJIeKYIDIpHoH 6HOJIOrHH TeMaM / pa3,L(eJIaM 

,UHCll.HIIJIHHOI 
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5. MeTo]J.HqeCKHe YK83aHHR ]J.JIR 8CllHP8HTOB llO H3yqeHHro ]J.HCD,HllJIHHLI 

llPH H3yqeHHH ]J.HCIUIIIJIHHbI «CoBpeMeHHhle MeTO]J.bI 6HOTeXHOJIOrHH» 

ueJIeC006pa3HO BbllOJIIDlTh cJIe,nyromHe peKoMeH,n;aI.lJ:IH: 

1. lI.l3yqeHHe yqe6HoH ,n;HCUHTIJIHHbI ,n;omIiliO BeCTHCb CHCTeMaTIiqeCKH; 

T",,,:rUP'UTA"cr KaKOf'O-JIH60 pa3,n;eJIa no HJIH KOHCneKTHbIM MaTepHaJIaM 

peKoMeH.n;yeTC)! no naMHTH BocnpoH3BecTH OCHOBHble TepMHHbI, nOHHTIrn pa3,n;eJIa; 

Bc)! TeMaTHKa BonpocoB, CaMOCT05ITeJIbHO, 3a,n;aeTC)! npeno,n;aBaTeJIeM. 11M 
)Ke ,n;aIOTC)! HCTOlffiHKH (B nepByIO Oqepe,n;b BHOBb H3,n;aHHhle B nepHO]J.HqeCKOH 

JJ.JIH ,n;eTaJIbHOrO nOHHMaHHH BonpocoB, Ha JIeKD;HH; 

6. llepeqeHh yqeOHO-MeTo]J.HqeCKOrO H HHclJ0pMaD,HOHHOro OOeClleqeHHR ]J.JIR 


caMOCTORTCJIhHOD paooTLI ooyqaromHxcR llO ]J.HCD,HllJIHHC 


6.1. BHOJIHOTCqHLIC OH]J.LI H OHOJIHOTeqHO~Cll aBOqHLIe CHCTeMhI. 


A.E.,CH,n;opOBa MOJIeKYJIHPHaH 6HOTeXHOJIOrHH,_ 

i TIOMeHb: fAY CeBepHoro 2020.-11
1 

llYJI 1!., OY3HC <1>. HaaOTeXHOJIOfHH.- MocKBa: TeXHoccpepa, 

1 

1 

KOJIHqeCTBO 

BHOJIHOrpacIJHqeCKOe OllHcaHHC JK3CMllJIRPOB B 

Xl.! (aemop, 3azJlaeUe, euiJ U3iJaHWl, Mecmo, U3iJameJlbCmeO, 
20iJ U3iJaHWl, KOJlUtleCmeo cmpaHulf) MeCTOHaxo~eHHe 

JJIeKT OHHLIX H3]J.aHHD 

2 3 

1 OCHoBHaR mlTeparypa 

llepHO]J.HqeCKHe Hl]J.aHHR 

1 BuomeHXHOJl02Wl 

2 HH:JICeHepHaJl 3KOJl02Wl 

1 

MaTHBHO-TeXHHQeCKHe Hl]J.aHHR 

12469-2010 BuOmeXHOJl02Wl. TexHullecKue 

K 60KCGM MUKpo6uoJl02UtteCKoii 6e30nacHocmu. 

cmmliJapm POCCUiiCKOii (/)eiJepalfuu. 

-2009 llpaeUJla npoU3eoiJcmea U KOHmpOJlJl 

KOHCYJlbmaHmllJllOC 

KOHCYJlbmaHmllJllOC 
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.N'2 
 (aemop, 3U2'JWf'fUe 

6.2. IIepeqeHb pecypcoB HH4JopManHoBHO-TeJIeKOMMYBHKanHoHHoH ceTH <illBTepHeT}) 

6.2.1. HH4JopManHoHHbIe H HH4JopManHoHHo-CnpaBOQHbIe CHCTeMbI 

1. 311eKmpOl-llU1fl 6u611uomeKa IIepMcK020 Hal1uOHaJlbH020 ucclleo06amellbcK020 

nOllumeXHUtteCK020 y'-lUeepCUmema [311eKmpOHHbl'U pecypcj : [nollHomeKCm06afl 6a3a oaHHblx 

311eKmpoH. OOK., moaH. 6 IIHHIIYj / IIepM. Hall. UCClleo. nOllumeXH. YH-m, Haylf,. 6-Ka. -

IIepMb, 2016. - Pe;)ICUM oocmyna: c606o0HbZU. C3KI'}aHa. 

2. 311eKmpoHHo-6u611UOmelf,Hafl cucmeMa lf3oamellbcm6o «JIaHb» [311eKmpoHHblU 

pecypcj : [nollHomeKCm06afl 6a3a oaHflblX : 311eKmpoH. eepcuu KH., JlC)JpH. no 2YMaHum., 

o6ll/ecme., ecmecme. U meXH. HayKaMj / 311eKmpoH.-6u611. cucmeMa «H30-ea «JIaHb». - CaHKm

IIemep6yp2, 2010-2016. - Pe;)ICUM oocmyna: no IP-aopecaM KOMnblOmep. 

cemu Hall. UCClleo. nOllumeXH. C3KI,}Wla. 

3. ProQuest Dissertations & Theses Global [311eKmpoHHblU pecypcj : [noflHomeKCmOeaJl 

6a3a oaHHblx : ouc. U OUnllOMHble pa60mbl Ha UH. Jl3. no eceM OmpaCllJlM 3HaHUJlj / ProQuest LLC. 
Arbor,2016. Pe;)ICUM oocmyna: no 

IP-aopecaM KOMnblOmep. cemu IIepM. Hall. UCClleo. nOllumeXH. yH-ma. C 3KpaHa. 

4. 311eKmpOHHafl 6u611uomeKa ouccepmal1uu [311eKmpoHHblU 

[nollHomeKCmOeafl 6a3a oaHHblx : 311eKmpoH. eepcuu ouc. u aemopetjJ. ouc. no eceM OmpaCllJlM 

- MocK6a, 2003-2016. - Pe;)ICUM oocmyna: =~=""-'-''"'''-'-= 

IIepM. Hall. UCClleo. nOllumeXH. yH-ma. - 3a2Jl. C3KpaHa. 

5. 
311eKmpoH. 

Cambridge 
JlC)JpH. no 

Journals [Electronic resource 
ZYMaHum., ecmecme., U meXH. 

Cambridge University 

: nOllHomeKCmOeafl 6a3a 
HaYKaM Ha aH2Jl. / University of 

1770-2012. Pe;)ICUM oocmyna: 

3HaHUJlj / 

Cambridge. - Cambridge: 
c 11. 

6.2.2. HH4JopManHoHHbIC CnpaBOQHbIC CHCTCMbI 

1. CnpaeOlf,HaJl IIpaeoeafl CucmeAta KOHcYllbmaHmIIlllOc [311eKmpoHHblU pecypcj 
[nomwmeKCmOeafl 6a3a oaHHblX npaeoeou UlUpOpM. : 001(., KOMMeHm., KH., cm., 0630Pbl u op.}. 
BepcWl 4015.00.02, cemeeafl, 50 cmaHl1uu. MocK6a, 1992-2016. Pe;)ICUM oocmyna: 
KOMnblOmep. cemb Haylf,. 6-KU IIepM. Hall. ucclleo. nOllumeXH. yH-ma. c 3KpaHa. 

2. HmpopMal1UOHHafl cucmeMa Tex3Kcnepm: HHmpaHem [311eKmpoHHblU pecypcj : 
[nomwmeKCm06afl OaHl-lblX npaeoeoii UHtjJOpM. : 3aKoHooam. U HopMamue. 001(., KOMMeHm., 

u op.} / KooeKc. 6.3.2.22, cemeeafl, 50 pa6olf,ux Mecm. - CaHKm-IIemep6yp2, 
2009-2013. Pe;)ICUM oocmyna: KOMnblOmep. cemb Hay<t. 6-KU IIepM. Hall. ucclleo. nOllumeXH. 
yH-ma. 3a2Jl. c 3KpaHa. 
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7. 	 ODHcaHHe MaTepHaJIhHO-TeXHHlJeCKOH 6a3h1, Heo6xo.ll.HMOH .ll.JIH ocy~eCTBJIeHHH 

o6pa30BaTeJIhHOrO DpOl(eCCa DO .ll.HCl(HDJIHHe 

7.1. OCHoBHoe YlJe6HOe o6opY.ll.OBaHHe. Pa60lJee MeCTO aCDHpaHTa 

Ta6.mro:a 4 

Xl! 
D.D. 

IIoMe~eHHH 
I1rIo~a.ll.h, 

M2 

KOJIHlJeCTBO 

DOCa.ll.OlJHhlX 

MeCT 
HaJBaHHe 

IIpHHa.ll.JIe~mocTh 

(KafIJe.ll.pa) 

HOMep 

aY.ll.HTOpHH 

1 2 3 4 5 6 

1 KOMIIbIOTepHhIM KJIacc Ka<pe'[(pa XET 212 60 18 

2 Ha6opaTopIDI Ka<pe'[(pa XET 214 80 5 

8. 	 ~OH.lJ. Ol(eHOlJHhlX Cpe.ll.CTB 

OCBoemle yqe6Horo MaTepRaJIa ):(H:CURlInRHbI 3arrnaHRpoBaHo B TeqeFille O,[(Horo 

ceMecTPa. <I>OPMOH: KOHTPOmI OCBoeHIDI pe3YJIDTaTOB o6yqeHRH IIO ):(H:CURII.JTIIHe HBmIeTCH 

KaH,[(R'[(aTCKRH 3K3aMeH, rrpOBO'[(RMhlH: C yqeToM pe3ynhTaToB TeKyruero KOHTPOmI. 

8.1. 	 ODHcaHHe DOKa3aTeJIeH H KpHTepHeB Ol(eHHBaHHH, OllHcaHHe mKaJI 

Ol(eHHBaHHH. 

KOHTPOJTh KaqeCTBa OCBOeHRH ,[(RCURlInRHbI BKJIIOqaeT B ce6H TeK)'llUIH: KOHTponh 

YClIeBaeMocTR R IIpOMe:>KYTOtIHyro aTTeCTao:RIO aCIIRpaHTOB 

TeKY~HH KOHTPOJIh 

TeKyruHH KOHTPOJTh YClIeBaeMocTR 06eClIeqH:BaeT oueHKY OCBoeHIDI ):(H:CURlInRH R 

IIPOBO,[(RTCH B <popMe co6ece'[(oBaHRH R 3aIUH:TbI OTqeTa 0 TBOpqeCKOM 3a,[(aHRR. 

• 	 Co6eCe.ll.OBaHHe 

~ oueHKR 3HaHHH aCIIRpaHToB IIPOBO,[(RTCH co6ece,[(oBaHHe B BR,[(e ClIeURanDHOH: 

6eCe,[(DI IIpelIo,[(aBaTemI C 06yqaIOlIUIMcH Ha TeMbI, CBH3aHHhle C R3yqaeMOH: ):(H:CURlInRHOH: ,[(mI 

BbIHCHeHllil 061>eMa 3HaHHH IIO olIpe,[(eneHHoMY pa3,[(eny, TeMe, IIp06neMe. 

Co6ece'[(oBaHRe MO:>KeT BbIIIOnHHTbCH B RH):(H:BR):(yanDHOM IIopH):(Ke H:nH: rpyrrlIOH: 

aCIIRpaHTOB. 

• 3a~HTa OTlJeTa 0 TBOplJeCKOM 3a.ll.aHHH 

.D:mI OueHKR YMeHHH H BJIa.ll.eHHH acnRpaHToB RCIIonb3yeTcH TBOpqeCKOe 3a,[(aHRe, 

RMelOmee HeCTaH,[(apTHoe perneHRe R II03BOmIlOmee RHTerpRpoBan 3HaHRH pa3nH:tIHbIX 

o6nacTeH, aprYMeHTRpoBaTb co6cTBeHHyro TO~y 3peHIDI. 

TBOpqeCKRe 3a,[(aHRH MOrYT BhIIIOJIIDITbCH B RH):(H:BR):(yaJIhHOM IIOpMKe RnR rpyrrlIOH: 

aCIIRpaHTOB. 

IIpoMe~TOlJHaH aTTeCTaI(HH 

.D:oIIYCK K IIpOMe:>KYTOtIHOH aTTeCTao:illI ocyruecTBmIeTCH IIO pe3YJIDTaTaM TeKyruero 

KOHTPOmI. I1poMe:>KYTOqHaH aTTeCTao:RH npOBO):(H:TCH B BR,[(e 3aYfBeTa IIO ,[(RcumrnRHe, B yCTHO

IIRCbMeHHOH <popMe IIO 6RneTaM. ERneT co,[(ep:>KH:T TeOpernqecKRe BOrrpOChI (TB) R 

IIpaKTRqeCKOe 3a,[(aHRe (I13). 

ERneT <p0pMMpyeTcH TaKRM 06Pa30M, qTo6DI B Hero IIOlIaJIR BOIIPOChI R IIpaKTRtIeCKRe 

3a,[(aHRH. I1pRMep 6H:neTa IIpe,[(CTaBneH B rrpRnO:>KeHHR 1. 

• 	 IIIKaJIhI Ol(eHHBaHHH pe3YJIhTaTOB o6ylJeHHH DpH C.ll.alJe 3K3aMeHa: 

OueHKa pe3ynbTaToB o6yqeHllil IIO ):(H:CUlIIIJIH:He npOBO):(H:TCH CRCTeMe «3aqeT» 

OueHRBaHRH IIYTeM BbroopOtIHOro KOHTPOmI BO BpeMH 3aqeTa. 
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H 

Ha Bce ! 

ilIKaJIbI H KpHTepHH OIl;eHKH pe3YJIhTaTOB o6yqeHHSI npH c.n:aqe 3aqeTa npHBe.n:eHbI B Ta6JI. 

5. 
Ta6JIHIl;a 5 

ilIKana OIl;emIBaHHSI pe3YJIhTaTOB OCBoeHHSI Ha 3a'IeTe 

KpHTepHH o~eHHBaHIUl 

AcrnrpaHT npO.n:eMOHCTpHpOBarr C!jlopMHpoBaHHble H CHCTeMaTH'IeCKHe 3HaHIDI npH OTBeTe 

Ha Borrpoc I1oKa3arr OTITH'IHhle, xoponme, y.n:OBJIeTBOplITem,Hhle 

3U3UUH B PaMKax YCBoeHHoro yqe6Horo MaTepHarra. Ha Bce HJ1H 

.n:orrOITHHTeIThHhIX BOllPCICOB. 
3a'1em 

ACnHpaHT rrpaBHJ1bHO BhIIIOJIHHJ1 KOHTPOIThHOe 3a.n:aHHe 

,CHCTeMaTH'IeCKOe npuMcucUUC 	 rroJIy"leHHhIX 

! rrpo!jleccHoHarrhHhIX 3a.n:aQ B paMKax YCBoeHHoro yqe6Horo MaTepHarra. 

bO;rIbIITHHC~rBO .n:onOJIHHTeJIhHhIX BOlJpClCOB. 

aCnHpaHT npo.n:eMoHcTPHpoBarr 

!jlparMeHTapHhle 3U3BUH OTBeTe Ha Bonpoc 6MJIeTa. I1pH OTBeTax Ha 

.n:orrOJIHlITeJIbHhle BOnpOCbI 6hIJIO .n:on:yru:eHo MHOlKeCTBO HenpaBMJIbHhIX OTBeTOB. 

3attem I1pH BhIIIOJIHeHHH KOHTPOJIhHOrO 3a.n:aHIDI 6MJIeTa aCIDIpaHT rrpo.n:eMoHCTpHpoBarr 

qaCTH'IHO OCBoeHHoe YMeuue H npuMeueuue HaBhIKOB npH 

, npo!jleccHoHarrbHhIX 3a.n:aQ B PaMKax YCBoeHHoro yqe6Horo MaTepHarra. I1PH OTBeTax Ha 

9. 	 MeTo.n:H'IeCKHe M3TepHaJIbI, onpe.n:eJUIlOmHe npo~e.n:yPbl o~eHHBaHHH pe3YJIbT3TOB 

ooyqeHHH no .n:HC~HnmlHe 
38,1laHHSI .n:ID! KOHTpOID! H rrpOBe,n:eHH5I arreCTaUHH ,n:OJDKHbI 

HanpaBJIeHbI Ha OuemIBaHHe: 

1. YPOBIDI OCBoeHHSI TeOpenrqeCKHX rrOillITHH, OCHOB 

,n:eSTeITbHOCTH; 

2. 	 CTeneHH rOTOBHOCTH 3HaHHSI H 

HH¢opMaumo H OueHHBaHHe CqJOPMHPOBal1H()CT'H KOrHHTHBHbIX YMeHHlt 

YMeHHH, ,n:ID! 

,n:eSITeJIhHOCTH. 

10. 	 THnoBbIe KOHTpOJIbHbIe BonpoCbI H 33.n:aHHH HJIH HHbIe M3TepH3JIbI, 

Heooxo.n:HMbIe AJIH ou:eHKH Pe3YJIbT3TOB OCBoeHHH AHCU:HllJIHHbI 

BonpOCOB H 38,1laHHH .Il.ID! c,n:aqn 3aqeTa rro .Il.HCUHnJUIHe 

«oHoTeXHOJIOrHSI mnueBbIX H 6HOJIOrnqeCKH aKTHBHbIX BemeCTB» pa3pa60TaH C 

llUUDDH" TBOpqeCKHe 38,1laHHSI: 

,n:ocTH)!(eHHH HayqHo-HCCJIe,n:oBaTeJIhCKOH IllKOJlbI Ka¢e.n.pbI. 

1. 	 CTp)'KTYPHM, cpaBHHTeJlbHM, ¢)'HJ)~UIWllaJThIIM H ee 3HaqeHHe ):(lliI 

nOHCKa HOBbIX JIe:Kat)C113 

2. 	 IIpoTeoMHKa, ee MeTO.Il.bI H 3HaqeHHe ,n:ID! nOHCKa HOBbIX JleKapcTB. 

3. 	 «Cynepnpo.n:yueHTbI» H MexaHH3MbI 3amHTbI KJIeTKH OT 06pa3yeMoro ero 

B ero TOKCHIJHOCTH. 

I1MMynocynpeccoPbI - Cl:l:rHaJIhHOH TpaHC.n:y:KUHH. IIepCneKTHBbI 

HX B TpaHCnJIaHTOJlOrnH, rrpH JIeqeHHH 

OHKOJIOrHIJeCKHX3a6oJIeBaHHH 

HU"AJ."'~V KOHTpOJIhHbIe 38,1laHHSI: 
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1. 	 Ilrra3M03aMeII(aIDII{He pacTBopbI, OCHOBaHHble Ha BeII(eCTBax rrpHpO}JliOrO H 

CHHTeTHl1eCKOrO npoHcXoJK,lJ;eHIDI. COBpeMeHHoe COCTomrne rrp06JIeMbI. 

2. 	 I1o.rryqeIDIe BaKIIHH H CbIBOpOTOK. TeXHOJIOfI:Il1eCKa5.I cxeMa rrpOH3BO)lCTBa 

BaKIIHHbI H rerraTHTa 

OpraHH3aIl,HJI reHOMOB H :1yKapHoT. 

3. CTI)PO'H)lHbJX ropMoHoB. Tpamru;HoHHble HCTO'IHI:IKH 

CTepOH)lHbIX roPMOHOB. 

'~..~.YV.,,~....x. KO)l, ero CBoHCTBa. PerrJIl:IKaIl,IDI ,lUIK, CHHTe3 VVJJL<\.U. 

I10JIHbm KOMITJIeKT BorrpocoB H 3a)laHHH '''IJ~'''",-,,~ 

JIHCT perHcTpa:U;HH H3MeHeHHH 
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3ace~aHHB 

Kacpe~phI. 

IIo~nHch 

3aBe.uylOm;erO 
Kacpe~poH 

1 2 3 

1 

2 

3 

4 
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