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Pa6o~a5I npOrpaMMa ,!lHCUHnJIHHbI «3Ko6HOTeXHOJIOfH1l H 

pa3pa60TaHa Ha OCHOBaHHH HOpMaTHBHbIX ,!lOKYMeHTOB: 

l1li cDe)J.epaJIbHbrn 06Pa30BaTeJIbHhrn BhIcmero 06pa30BaHH5I, 

06pa30BaHH5I H Hayxn POICC}rHC:KO'H cDe)J.epaUHH NQ 883 
OT HaIlp~I.BJIeHHlO rrO)J.roToBKH 18.06.01 TeXHOJIOfH1l; 

nporpaMMbI; 

\It IlacnopT CrreUHaJIhHOCTH 05.17.01 HeopraHH~eCKHX BemeCTB, 

pa3pa60TaHHbIH KOMHCCHIT MHHHcTepcTBa B 

CB5I3H c 2009 r. NQ59 «06 
YTBep)K}lemUi 

CTeneHH» (peOQKl1Wl om 

• IlporpaMMa KaH.1Ui,!laTCKOro MHHHMYMa H CneUITaJIhHOCTIT 05.17.01 
TeXHOJIOrH5I BemeCTB. 

Pa6o~a5I nporpaMMa )lHCUHrlmmbI 3aCJI~aHa IT YT13el=i)I(J{eHa Ha 3ace)J.aHITH KalPe)J.phI 

IlpoTOKOJI OT «gp » 7 r. N2 "'/-/ 

(nOJlnHCb) 

IlOHJIOB B.3. 

(cI>aMMIllU! 11.0.) 

PYKOBO)lHTeJIh BOJIKoBa n.B. 

CTeneHb, 3BaHHe) nporpaMMbI (cI>aMMIllU! H.O.) 

ComaCOBaHO: 

Ha~aJIbHHK CBITCTKOBa 

2 


http:05.17.01
http:05.17.01
http:18.06.01


1. OOID.He ITOJIO:mCHHJI 

1.1 UCJIb yqeoHoH J];HCUHITJIHHbI - £llopMHpoBaHHe KOMnrreKca 3HaHllH, H HaBbIKOB B 

3Ko6HoTeXHorrorHH H 6HoreoTexHorrorHH. 

B J];HCUHnrrHHbI £llopMlIpyCT crreJ];yromlIe KOMITeTeHUHH: 

HOBbIX TeXHOrrOrH~eCKlIX nOAXO~OB B• rOTOBHOCTb K on:eHKe 11 

C01;me:MeHHbIX npon:eccax OlIOT<;XllOJ][or:rrtIleC!I:lIX np;(m:mCt~C (I1K-I) 

1.2 3aJ];aqH y~COHOH J];HCUHITJIHHbl: 

• fjJopMupo6allue 31lallUU 
HCnOJIb3yeMbIX ~ O'IHCTKH 3aJ:1)5l[3HeRHblX 

nplIpO,LiJibIX 11 TeXHoreHHbIX cpe~ 

- 1I3yqeHlIe npoMbIillrreHHbIX MeTO~OB H 

• fjJopMupo6allue YMelluu 
- £llopMHpoBaHHe lICnOJIb30BaTb 6HoTexHorrorlI~ecKlIe o6beKThI ~lliI HCnOJIb30BaHlI5l: B 

oXPaHe oKPY)KaIDmeH cpe~bI; 

• fjJopMupo6allue lla6blK06 

£llopMHpoBaHlI5l: HaBhIKOB ,L(Hcn:HnJIHHhI C J];pyrHMH 

3KOJIOrRtIeCKHMlI ~HCUlIIIJIlIHaMlI, ~lliI pa3BHTIHI JIOrHKH MbIlI1JIeHIUI. 

IIpeJ];MeToM OCBOeHHJI J];HCUHIIJIHHbI JIBJISiIOTCJI CJIe,[Q'IOID.He oObeKTbI: 

oKpY)KaIDmyro cpe~y - KceHo61IoTHKHareHT, 

6HO~eCTpYKTOPbI 
1.4 MeCTO yqeOHOH J];HCUHllJIHHbI B CTpYKTYpe oopa30BaTeJIbHOH llpOrpaMMbI 

)J,Hcn:HnrrlIHa E1.)J,B.01.3 6HoreOTeXHOrrOrH5I» 5IBlliIeTC5I 

,L(HCn:1IDJIlIllOH no nJIaHa. 

)J,HcUHnJIHHa HCIIOJIb3yeTC5I IIpH IIOmOTOBKe K c)J;a~e KaH)J;lI)J;aTCKoro 3K3aMeHa no 

CneUlIaJIbHOCTlI 17.01 TeXHOJIOrH5I HeOpraHlI'IeCKlIX BemeCTB H BbmOJIHeHHH 

KBaJIlI£llHKauHoHHoH pa60TbI (~HccepTaulm). 

2. llJIaHHpyeMbIX ooyqeHHSi IlO J];HCUHllJIHHC, COOTHeceHHbIX C 

llJIaHHpyeMbIMH pe3YJIbTaTaMH OCBoeHHSi oopa30BaTeJIbHOH llporpaMMbI 

B pe3YJIbTaTe H3yqeHH5I )J;HCUHIIJIHHbI )J;OJI)KeH OCBOHTb 'IaCTH B 

nYUKTe 1.1 H fo.'.v"l.f,)T.Ir~'T,,",n,",Ana.T'Y CJIe)J;yromHe pe3YJIbTaTbI: 

3HaTb: 

vn'vM'''~ p'-'M","->,nn 

TeXHoreHHbIX OTXO~OB; 

TeXHoreHHbIX OTXO)J;OB; Ba:;ij(HelllIIlre MCTO)J;bI 

6Ho)J;erpa)J;auHH TeXHoreHHbIX OTXO)J;OB 

YMeTb: 

HCIIOJIb30BaTb 3HaHH5I )J;lliI perne:HI1[5I KOHKpeTHbIX 

B 6Ho)J;erpa)J;auHH TeXHoreHHbIX OTXO)J;OB; 

BJIaJ];cTb: 

MCTO)J;aMH H cpe)J;cTBaMH pa60T B o6rracTH 

6Ho)J;erpa)J;aUHII TeXHoreHHbIX OTXO~OB. 

2.1 ,ll.HcUHllJIHHapHas KapTa KOMlleTCHUHH 

KOJ]; «)OPMYJIHpOBKa KOMlleTeHUHH 

I1K-1 cnoco6HoCTb CaMOCT05lTeJIbHO ocymecTBlliITb HayqHo-HCCJIe~OBaTeJIbCKyro 

)J;e5ITeJIbHOCTb B 06JIaCTII T.'I. 6HoHaHOTeXHOJIOrHH) C 

vu"un..<k MeTOJ];OB HCCJIe)J;OBaHH5I H 
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KoJ1. 

ITK-l 

El.,IJ;B.01.3 

<l>OPMYJIHpOBKa J1.HCUH11JIHHapHOH qaCTH KOM11eTeH:U;HH 

03HaKOMJIeHRe C BR,ll;aMR COBpeMeHHhIX 6ROJIOmQecKMx TeXHOJIOmH: R 

MeTO,ll;aMR RX rrpRMeHeHRSI ,ll;AA peIIIeHRSI rrp06JIeM OqJiCTKR OKpY)KalOIII.eH: 

Cpe,ll;hI OT pa3JIR~hIX 3arpSI3HeHRH: R OTXO,ll;OB C rrOMoIUhlO 

MRKpOOpraHR3MOB 

Tpe60BaHHSI K KOM110HeHTHOMY COCTaBY qaCTH KOM11eTeH:U;HH 

llepeqeHh KOM110HeHTOB 
BHJ1.hI yqe6HOH 

pa60ThI 

CpeJ1.CTBa 

O:u;eHKH 

3HaTh: JIeKURR. C06eCe,ll;OBaHRe. 

rrpRHURrrhI MRKpo6HhIX rrpOueCCOB ,ll;erpa,ll;aURR CaMOCTOSITeJIbmUr pa60Ta 

rrpOMhIIIIJIeHHhIX OTXO,ll;OB aCrmpaHTOB. 

YMeTh: ITpaKTRLleCKRe 3aID.!TRSI. C06eCe,ll;OBaHRe. 

pa3pa6aThlBaTh CXeMhI OqJiCTHhIX cOOPY)KeHRH: CaMOCTOSITeJIbHM pa60Ta TBOpqeCKOe 

,lVUl OqJiCTKM R rrepepa60TKR rrpOMhIIlIJIeHHhIX aCrrRpaHTOB. 3a,ll;aHRe. 

OTXO,ll;OB 

BJIaJ1.eTh: 

MeTO,ll;aMR BhI60pa YCJIOBHH: ,ll;AA rrpOBe,ll;eHRSI 

Orrpe,ll;eJIeHHOrO 6ROTeXHOJIOrR'IeCKOrO rrpouecca 

CaMOCTOSITeJIbHM pa60Ta 

aCrrRpaHTOB. 

C06eCe,ll;OBaHRe. 

TBOpqeCKOe 

3a,ll;aHRe. 

3. CTpYKTYpa yqe6HOH J1.HC:U;H11JIHHhI 110 BHJ1.aM H c:l>opMaM yqe6HOH pa60ThI 

06IUM TpY,ll;OeMKOCTh ,ll;RCURrrJIRHhI COCTaBAAeT 3 3E (1 3E = 36 qac.). 

Ta6JIRua 1 
06'heM R BR,ll;hI yqe6HOR pa6OThI 

.N!! 
11.11. 

BHJ1. YQe6HOH pa60ThI 3 ceMecTp 

1 AY,ll;RTOPHM pa60Ta 

B TOM qJiCJIe: 

JIeKURR (JI) -
ITpaKTRQeCKRe 3aHSITRSI CIT3) 32 

KOHTpOJIb CaMOCTOSITeJIhHOH: pa60ThI (KCP) 4 
2 CaMOCTOSITeJIhHM pa60Ta (CP) 72 

MToroBM arreCTaURSI rro ,ll;RCURrrJIRHe: 

3aQer 

<l>opMa RTorOBoro KOHTp0AA: 3aqeT 

4. COJ1.ep~aHHe yqe6Hon J1.HC:U;HnJIHHhI 

4.1 MOJ1.YJIhHhIH TeMaTHQeCKHH 11JIaH 

Ta6mma2 

HOMep KOJIHQeCTBO QaCOB H BHJ1.hI 3aHSlTHH 

pa3

J1.eJIa 

J1.HC:U;H

11JIHH 

HOMep TeMhI 

LJ.HC:U;H11JIHHhI 

aYJ1.HTOpHaSl 

pa60Ta 

Bcero JI ll3 

KCP 
HToroBhIu 

KOHTPOJIh 

CaMocToSl 

TeJIhHaSl 

pa60Ta 

TpYJ1.0eM 

KOCTh, 

qf3E 

hI 

1 1 4 14 20 
2 4 14 22 
3 6 14 20 
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4 

5 
Bcero no pa3,UeJIY: 

6 
12 
32 

14 

16 
72 

20 

22 

104 

TIpoMe~TOqHaH 

aTTeCTaQRH 

lhoro: 32 

4 

4 72 

4 

108/3 

4.2. Co,UepamHHe pa3,UeJIOB H TeM yqeOHOH ,UHCQHnJIHHbI 
I1pH H3yqeHHH ,n:aHHOH: .IUlCUHIIJIHHbI JIeKUHH He IIpe,n:YCMorpeHbI. 

4.3. TIepeqeHb TeM JIaOOpaTopHblx paooT 

I1PH H3yqeHHH ,n:aHHOH: ,n:HCUHIIJIHHbI JIa60paTopHble pa60TbI He IIpe,n:YCMorpeHbI. 

4.4. TIepeqeHb TeM npaInHqeCKHX 3aHHTHH 
Ta6JIJ:Iua 3 

TeMbI IIpaKTHl.J:eCKHX 3amITHH: 32 l.J:aca 

N2 
II.II. 

HOMep TeMbI 

.IUlCUHIIJIHHbI 

HaHMeHoBaHHe TeMbI 

IIpaKTHl.J:eCKOrO 3aHHTH}I 

HaHMeHOBaHHe 

OueHOtffiOrO 

cpe,n:CTBa 

I1pe,n:CTaBJIeHHe 

OueHOl.J:HOrO 

cpe,n:CTBa 

1 1 3KOJIOrHl.J:eCKaH 6HOTeXHOJIOrHH 

,n:JIH IIOMep)l(aHHH 3KOJIOnm H 

coxpaHeHHH 6HOPa3H006pa3HH 

C06ece,n:oBaHHe. 

2 1 3K06HOTeXHOJIOrHH B ,n:erpa,uaUHH 

OpraHHl.J:eCKHX 3arpH3HeHHH: H 

OTXO,n:OB. bHOl.J:HCTKa B03,n:yxa, 

pa3pYllIeHHe He<pTH, 

KceH06HoTHKOB. 

C06ece,n:oBaHHe. BOIIPOCbI IIO 

TeMaM / pa3,n:eJIaM 

,n:HCUHIIJIHHbI. 

3 2 bHoIIpeIIapaTbI - ,n:eCTpYKTOPbI 

KceH06HOTHKOB 

C06ece,n:oBaHHe. 

TBOpl.J:eCKOe 

3a,uaHHe. 

BOIIPOCbI IIO 

TeMaM / pa3,n:eJIaM 

,n:HCUHIIJIHHbI. 

TeMbI TBOpl.J:eCKHX 

3a,uaHHH:. 

4 2 YTHJIJ:I3aUHH .IUlOKCH,n:a yrJIepo,n:a 

C IIOMOmbIO MHKpoopraHH3MOB. 

,L(ecTPYKUHH OpraHHl.J:eCKOro 

BemeCTBa. 

C06ece,n:oBaHHe. BOIIPOCbI IIO 

TeMaM / pa3,n:eJIaM 

,n:HCUHIIJIHHbI. 

5 

6 

7 

3 

3 

3 

3HepreTHKa Ha 6HoMacce. 

I10JIYl.J:eHHe )l(H,n:KHX TOIIJIHB. 

I1poeKT fa3oXOJI H bPa3HJIbCKaH 

IIpOrpaMMa. bHOra3. <!>OTOBOP0,n:. 

bHOTOIIJIHBHble 3JIeMeHTbI. 

B0306HOBJIHeMOe cblpbe KaK 

OCHOBa XHMHl.J:eCKOH: 

IIPOMbIllIJIeHHocTH. 

3K06HOTeXHOJIOrHH B OCHOBHOM 

H TOHKOM opraHH3Me. 

TpaHc<popMauHH KceH06HoTHKOB. 

A3p06Hble IIpoueccbI OKHCJIeHHH 

KceH06HoTH-KOB. AHaJp06Hble 

IIpOUeccbI pa3JIO)l(eHHH H IIpe

C06ece,n:oBaHHe. 

C06ece,n:oBaHHe. 

C06ece,n:oBaHHe. 

BOIIPOCbI IIO 

TeMaM / pa3,n:eJIaM 

,n:HCUHIIJIJ:IHbI. 

BOIIPOCbI IIO 

TeMaM / pa3,n:eJIaM 

,n:HCUHIIJIHHbI. 

BOIIPOCbI IIO 

TeMaM / pa3,n:eJIaM 

,n:HCUHIIJIHHbI. 

5 




BpaIl(eHlUI OpraHIPleCKHX 

coe.uHHeHHH. 

8 4 3Ko6HoTexHonorHH B IIHIl(eBOH 

npoMbllllneHHocTH,rrpOH3BO.uCTBO 

KOpMOB. DHoTexHonorH~ecKoe 

rrorryqeHHe caxapoB H 6enKa Ha 

OCHOBe HeTpa.uHIUiOHHbIX 

HCTOq}{HKOB B0306HOBnHeMOrO 

CbIpbH. YTHnH3aUHH 

nHrHouemuon03HbIX OTXO.uOB. 

Co6ece.uoBaHHe. BonpocbI no 

TeMaM / pa:3.[(enaM 

.uHCIJ;HnnHHbI. 

9 4 3Ko6HoTexHonorHH B y.uaneHHH 

pa.uHoHYKneoTH.uoB H TH)KenbIX 

MeTannOB. DHocop6uHH. 

DHoreoTexHonorHH. 

Co6ece.uoBaHHe. BonpocbI no 

TeMaM / pa3.uenaM 

.uHCUHIImiHbl. 

10 4 3KonorHH BO.uHbIX OpraHH3MOB H 

oco6eHHocTH 6Ho.uecTPYKUHH 

3KOTOKCHKaHTOB. 3KonorHH 

nO~BeHHbIX MHKpoopraHH3MoB H 

6HopeMe.uHaUHH 3arpH3HeHHbIX 

nO~B H rpYHTOB. 

Co6ece.uoBaHHe. BonpocbI no 

TeMaM / pa3.uenaM 

.uHCUHnnHHbI. 

11 5 AHrHoreHHH H MexaHH3M 
aHrHoreHe3a. CHHTe3 H 3Kcnpeccml 

reHOB aHrHoreHHbIX cpaKTOpOB. 

Co6ece.uoBaHHe. BonpocbI no 

TeMaM / pa3.uenaM 

.uHCUHnnHHbl. 

12 5 fIpenapaTbI HecpTeoKHcJUuOlll.HX 

MHKpoopraHH3MoB H 

6HopeMe.uHaUHH 
HecpTe3arpH3HeHHblx n04B H 

rpYHTOB 

Co6ece.uoBaHHe. BonpocbI no 

TeMaM / pa3.uenaM 

.uHCUHnnHHbl. 

13 5 I1poueccbI peMe.uHaUHH H 

o60ralll.eHHH n04B C 

HCrrOJIb30BaHHeM 6Hoy.uo6peHHH, 
MHKpo6HbIX rrperrapaTOB 

Co6ece.uoBaHHe. BonpocbI no 

TeMaM / pa3.uenaM 

.uHCUHnnHHbl. 

14 5 fIpo6JIeMbI .ueTOKCHKaUHH H 
YTHJIH3aUHH TBep.ubIX 6blTOBbIX H 
rrpOMbIlliJIeHHblX OTXO.ll.OB B 6HOra3 

Co6ece.uoBaHHe. BorrpocbI no 

TeMaM / pa3.uenaM 

.uHCUHrrnHHbl. 

15 5 DHoJIorH4ecKHe MeTO.ll.bl 04HCTKH 

B03.ll.yxa, .ll.e30.ll.0paUHH ra30B 
Co6ece.uoBaHHe. BonpocbI no 

TeMaM / pa3.uenaM 

.uHCUHnnHHbI. 

16 5 MOHHTopHHr oKpY)KaIDllI.eM cpe.ubl. 
MeTO,L(bl 6HoTecTHpoBaHHH H 

6HOHH.[(HKaUHH B MOHHTopHHre 

Co6ece.uoBaHHe. BonpocbI no 

TeMaM / pa3.uenaM 

.uHCUHnnHHbl. 

4.5. nepeqeHb TeM ceMHHapcKHx 3aUSITH" 
I1PH H3~eHHH .uaHHOH .uHCUHnnHHbI ceMHHapcKHe 3aHHTHH He npe.uyCMOTpeHbl. 

6 



4.6. Co}],epJKaHne caMOCTOHTeJIbHOH pa60ThI acnnpaHTOB 
CaMoCTO~TeJIhHa5I pa60Ta aCIIHpaHToB 3aKJIlOqaeTC~ B TeOpeTHqeCKOM H3~eHHH 

KOHKPeTHhIX BOIIPOCOB H BhmOJIHeHHH TBOpqeCKHX 3a)lamfit 

Ta6JIHI.J;a 4 
TeMhI CaMOCT05lTeJIhHhIX 3a)laHHH 72 qac 

NQ 
II.II. 

HOMep TeMhI 

)lHCUHIIJIlffihI 

HaHMeHoBaHHe TeMhI 

CaMOCT05lTeJIhHOH pa60ThI 

HaHMeHoBaHHe 

OueHOlJHOrO 

cpe)lcTBa 

I1pe)lCTaBJIeHHe 

OueHOqHOrO 

cpe)lcTBa 

1 1 AHTpoIIOreHHhle cpaKTophI 

XHMHqeCKOrO H 6HOJIOrHqeCKOrO 

3arp5l3HeHH~ OKPY)l(alOmeH 

Cpe)lhI. 

Co6eCe)lOBaHHe BOIIPOChI IIO 

TeMaM / pa3)leJIaM 

)lHCUHIIJIHHhI 

2 1 MeTO)lhI 6HoTeCTHpOBaHH5I H 

6HOHH)lHKauHH B MOHHTopHHre. 

TBOpqeCKOe 

3a)laHHe 

TeMhI TBOpqeCKHX 

3a)laHHH 

3 1 3KOCPH3HOJIOrH~ 

MHKpOOpraHH3MOB-)lecTpYKTOpOB 

KceHo6HoTHKOB. 

TBOpqeCKOe 

3a)laHHe 

TeMhI TBOpqeCKHX 

3a)laHHH 

4 1 Oco6eHHocTH 6HOTHqeCKHX 

CB~3eH Y MHKpoopraHH3MoB. 

CHHTpocpHhle B3aHMO)leHCTBH~ B 

coo6mecTBax MHKpoopraHI13MoB 

B IIpoueccax 6HO)lerpa)laUHH 

KceHo6HoTHKOB. 

Co6eCe)lOBaHHe BOIIPOChI IIO 

TeMaM / pa3)leJIaM 

)lHCUHIIJIlffihI 

5 1 POJIh CHM6H030B IIpOKapHOT C 

IIPOTHCTaMH H 

MHKpOOpraHH3MaMH.MHKpo6HO

paCTHTeJIhHhle B3aHMO)leHCTBH~. 

TBOpqeCKOe 

3a)laHHe 

TeMhI TBOpqeCKHX 

3a)laHHH 

6 2 3KOJIOr~ BO)lHhIX OpraHH3MOB H 

oco6eHHocTH 6HO)leCTpYKUHH 

)KOTOKCHKaHTOB. 

Co6eCe)lOBaHHe BOIIPOChI IIO 

TeMaM / pa3)leJIaM 

)lHCUHIIJIlilihI 

7 2 3KOJIOr~ IIOlfBeHHhIX 

MHKpOOpraHH3MOB H 

6HOpeMe)lHaUH51 3arp5l3HeHHhIX 

IIOlfB H rpYHTOB. 

Co6eCe)lOBaHHe BOIIPOChI IIO 

TeMaM / pa3)leJIaM 

)lHCUHIIJIHHhI 

8 3 I1HTpO)l)'KUH5I reHeTHqeCKH 

MO)lHCPHUHpoBaHHhIX MHKpO-

opraHH3MOB-)leCTpYKToPOB 

KceHo6HoTHKOB. 

Co6eCe)lOBaHHe BOIIPOChI IIO 

TeMaM / pa3)leJIaM 

)lHCUHIIJIHHhI 

9 3 DHOJIOrHqeCKa5I OqHCTKa CTOqHhIX 

BO)l. I1PHHUHIIHaJIhHhle cxeMhI 

OqHCTHhIX coopY)l(eHHH. 

TBOpqeCKOe 

3a)laHHe 

TeMhITBOpqeCKHX 

3a)laHHH 

10 3 OCHoBHhle IIPHHUHIIhI pa60ThI, 

MeTO)lhI H coopY)l(eHH5I roP06HOH 

H aHropo6HOH 6HOJIOrlf'IeCKOH 

Oq}{CTKH CTOlJHhIX BO)l H 

IIepepa60TKH IIpOMhIIIIJIeHHhIX 

OTXO)lOB. 

TBOpqeCKOe 

3a)laHHe 

TeMhITBOpqeCKHX 

3a)laHHH 

11 4 DHOJIOrHqeCKHe MeTO)lhI Oq}{CTKH 

B03.n:yxa. DHOJIOrHqeCKa5I 

)le30)lOpaUH5I ra30B. 

TBOpqeCKOe 

3a)laHHe 

T eMhI TBOpqeCKHX 

3a)laHHH 

7 




12 4 bHOJIOrWIeCKa5I nepepa60TKa 

TBep,[(bIX OTXO,[(OB. 

bHo,[(ecTpYKIJ;H51 npHpO,[(HbIX H 

CHHTeTHlJeCKHX nOJIHMepHbIX 

MaTepHaJIOB. 

TBOplJeCKOe 

3a,[(aHHe 

T eMbI TBOplJeCKHX 

3MaHHH 

13 5 KOMnocTHpoBaHHe. 

BepMHKyJIbTypa.EHopeMe,[(HaIIH~ 

H 6HOJIOrHlJeCKa5I OlJHCTKa 

npHpO,[(HbIX cpe,[(. 

Co6ece,[(oBaHHe BonpocbI no 

TeMaM / pa3,[(eJIaM 

,[(HC:O:HnJIHHbI 

14 5 C03,[(aHHe TeXHOJIOrHH ,[(JI~ 

BOCCTaHOBJIeHlUI OKpY)l{aIOI:o:eH 

cpe,[(bI C HCnOJIb30BaHHeM reHHO-

HH)I{eHepHo-Mo,[(H<pH:o:HP0BaHHbIX 

MFlKpoopraHH3MoB. 

Co6ece'[(oBaHHe BonpocbI no 

TeMaM / pa3,[(eJIaM 

,[(HC:O:HnJIHHbI 

15 5 Pa3pa60TKa 6HOTeXHOJIOrWIeCKHx 

cnoco6oB YHHlJTO)l{eHH5I 

XHMHlJeCKOrO opy )l{lUl. 

Co6ece,[(oBaHHe BonpocbI no 

TeMaM / pa3,[(eJIaM 

,[(H C:O:HnJIHHbI 

16 5 EHo,[(erpa'[(a:O:H5I 

xJIOpOpraHHlJeCKHX coe'[(HHeHHH. 

Oco6eHHocTH 

no,[(rOTOBHTeJIbHOrO 

MeTa6oJIH3Ma 6Ho'[(erpMa:O:HH 

xJIOpapOMaTHlJeCKHX H 

XJIOpaJIH<paTHlJeCKHX 

yrJIeBo'[(qQo,[(OB . 

TBOplJeCKOe 

3MaHHe 

TeMhl TBOplJeCKHX 

3MaHHH 

17 5 E H o,[(erpa'[(:o:H5I n OJIH:O:HKJIHlJeCKHX 

apOMaTHqeCKHX yrneBo'[(qQo,[(OB. 

TBOplJeCKOe 

3a,[(aHHe 

TeMhl TBOpqeCKHX 

3 a,[(aH HH 

5. MerOLJ;HQeCKHe YKa3aHHH LJ;JIH acnHpaHTOB no II3YQeHHIO LJ;HCUHnJIHHhI 

I1PH H3yqeHHH ,[(HC:O:HnJIHHbI «3Ko6HOTeXHOJIOrlUl H 6HoreOTeXHOJIO[lUl» acnHpaHTaM 

:o:eJIeC006pa3HO BbIIIOJIH5ITb CJIe'[()'lOIUHe peKoMeH,[(a:O:HH: 

1. 113yqeHHe yqe6HoH ,[(HC:O:HnJIHHbI ,[(OJI)KHO BeCTHCb CHCTeMaTHqeCKH; 

2. I10CJIe H3yqeHH5I KaKOrO-JIH60 pa3,[(eJIa no yqe6HHKY HJIH KOHcneKTHbIM MaTepHaJIaM 

peKoMeH,[(yeTc5I no naM5ITH BocnpOH3BeCTH OCHOBHble TepMHHbI, onpe,[(eJIeHH5I, nOH5ITH5I pa3,[(eJIa; 

3. BC5I TeMaTHKa BonpocoB, H3yqaeMbIX CaMOCT05lTeJIbHO, 3a,[(aeTC~ npenO,[(aBaTeJIeM. 11M 

)l{e ,[(aroTC~ HCTOqHHKH (B nepB)'lO Oqepe'[(b BHOBb H3,[(aHHble B nepHO'[(HqeCKOH HaycrnOH 

JIHTepaTy pe) ,[(JI5I 60JIee ,[(eTaJIbHOrO nOHHMaHlUI BonpOCOB, o3ByqeHHbIX Ha npaKTHqeCKHX 

3aH5ITmrX; 

4. K BbIIIOJIHeHHIO npaKTHqeCKHX 3a'[(aHHH npHcTynaTb nOCJIe caMOCT05lTeJIbHOH pa60TbI 

no H3yqeHHlO TeOpeTHqeCKHX BonpocoB. 

6. 06pa30BaTeJIbHhle TeXHOJIOrHH, HCnOJIb3yeMble 

LJ;JIH cIlopMHpoBaHHH KOMneTeHUHH 

,.l:(JI5I ycneuIHoro OCBoeHlUI ,[(HC:O:HnJIHHbI npHMeH5IlOTC~ pa3JIlf1IHble 06pa30BaTeJIbHble 

TeXHOJIOrHH, KOTopble o6ecnellHBalOT ,[(OCTH)I{eHHe nJIaHHpyeMbIX pe3YJIbTaTOB o6yqeHH5I 

COrJIaCHO OCHOBHOH npo<peccHOHaJIbHOH 06pa30BaTeJIbHOH nporpaMMbI. 

I1poBe'[(eHHe npaKTHqeCKHX 3aH5ITHH OCHOBbIBaeTC5I Ha HHTepaKTHBHoM MeTo,[(e o6yqeHH5I, 

npH KOTOPOM acnHpaHTbI B3aHMo'[(eHCTB)'lOT He TOJIbKO C npeno'[(aBaTeJIeM, HO H ,[(pyr C ,[(pyrOM. 

I1pH 3TOM ,[(OMHHHPYeT aKTHBHOCTb aCnHpaHTOB B npo:o:ecce o6yqeHH5I. MeCTO npeno'[(aBaTeJI51 B 

HHTepaKTHBHbIX 3aH5ITmTX CBO,[(HTC5I K HanpaBJIeHHIO ,[(e5lTeJIbHOCTH acnHpaHTOB Ha ,[(OCTH)I{eHHe 

:o:eJIeH 3aH5ITH5I. 

8 




7. ct>OHJl OneHOQHblX Cpe,llCTB 

<DmUJ: OueHOtffihlX ,llJUJ: npOBe.ll,emUI npoMe)K)'T0tffioli arreCTaUHH H TeK)lmero 

KOHrpOJUJ: no .ll,HCUHIIJIHHe «3Ko6HOTeXHOJIOrH5I H 6HoreOTeXHOJIOrH5I» npe.ll,CTaBJIeH B BH.ll,e 

JIOJKeErH5I K pa60lfeli npOrpaMMe .ll,HCUHnJIIlHbI. 

9 




8. IIepeqeHb yqe6HO-MeTO.lJ:HqeCKOrO H HHfilopMaU:HoHHoro 06eCneQeHHH .lJ:JIH 

caMOCTOHTeJIbHOH pa60TbI 06YQalOInHXCH no .lJ:HCU:HnJIHHe 

8.1. KapTa 06eCneQeHHOCTH .lJ:HCU:HnJIHHbI YQe6HO-MeTO.lJ:HQeCKOH JIHTepaTYPoH 

E1.)J:B. 01. 3 
«3Ko6IIOTeXHOJIOnUI II 

6IIoreOTeXHOJIOrmI» 

(l1UKfl OUCl1UnJlUHblI6floK) 

6roOBaJI "lfaCTh UIIKJIa [J 065I3aTeJIhHaJI 

~x BaplIaTIIBHaJI "lfaCTh UIIKJIa x no BhI60py 
acnIIpaHTa 

(UHoeKC U nOflHoe Ha3eaHue 
OUCl1UnJlUHbl) 

EJIOK 1 


______________________~I 1 x_H_M_H_q_ec_K_a_~_T_e_xH_O_JI_O_r_~ __ ______~__~__________ __I_E_H_O_T_eXHO_JI_O_r~18.06.01/05.17.01 ._ 
L.. 

KOO HanpaefleHUJl I Uluq;p (noflHble HaUMeHOeaHUJl HanpaefleHUJl noozomoeKu I 

HaY'mOu. cnel1uQJlbHocmu HanpaefleHHocmu npOZPQMMbl) 

2017 CeMeCTp(-bl): 3 

(zoo ymeepJfCOeHUJl KOJIII"lfeCTBO 
ytte6Hozo nJlaHa) acnlIpaHToB: 

([JaK)'flbmem XIIMIIKo-TeXHOJIOrlI"lfeCKIIH 

Kaq;eopa XIIMII"lfeCKaJI TeXHOJIOrlI5I 

8.2. IIepeQeHb OCHOBHOH H .lJ:onOJIHHTeJIbHOH Y'le6HOH JIHTeparyPbl 

X!! 
bH6JIHOrpafilHQeCKOeOnHcaHHe 

(aemop, 3aZflaeue, euo U30aHUJl, Mecmo, U3oameflbcmeo, 
zoo U30aHUJl, KOflutteCmeo cmpaHul1) 

KOJIHQeCTBO 

3K3eMnJIHpOB B 
61I6JIlIOTeKe+Ka<l>e)lpe; 
MeCTOHaXO)K,.lJ:eHHe 

3JIeKTpOHHblX H3.lJ:aHHH 

1 2 3 

1 OCHoBHaH JIHTeparypa 

1 
DpIIKJIa)lHaJI 3Ko6IIOTeXHOJIOrlI5I : y-qe6Hoe noco6lIe )lJI5I BY30B : B 
2 T. / A. E. KY3HeuoB [II )lp.]. - MocKBa: EMHOM. fla6. 3HaHIIH, 
2015. - 485 c. 

T.1-16 
T.2 -16 

2 j(onOJIHHTeJIbHaH JIHTeparypa 

2.1 YQe6HbIe H HaYQHbIe H3.lJ:aHHH 

1 
MIIKp03JIeMeHThI B OKpY)KaIOII(eH cpe)le : 6IIoreOXIIMII5I, 
6IIOTeXHOJIOrII5I II 6IIOpeMe)leaUII5I : nep. C aHrJI. / DO)l pe)l. M. H. 
B. Dpaca)la. - MocKBa: <D1I3MaTJIIIT, 2009. - 815 c. 

1 

2 
CaparrYJIhueBa, E. 11. EIIOJIOrlI"lfeCKIIH KOHTPOJIh OKpY)KaIOII(eH 
Cpe)lhI: reHeTII"lfeCKlIH MOHIITopIIHr: y-q. Doc. )lJI5I CTY)l. BhICll. 
Dpo~. 06p. / E. 11. CapanYJIhueBa, fl. B. UaueHKo, C. A. 

6 
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bl'nUUU)rJU1Qjlll"leC:KQIC OnHC3HHC 3K3CMDJUIPOB B 

U30aJ-lUfl, MeCmO, U30ameIlbCmeO, 
U30Q}-lWl, KOIlUl.{eCmeO cmpaHul1) MCCTOH3XO:lK,!l;CHHC 

OCa.llKH CTO'IHbIX BO.ll H ITt"I"lT'TArp 

HHqe()Kl1le Y.l106pemlJI - M: bHHOM JIa60paTOpH5I J~H"LL}'U. 

2009- 203 C 

..rHAI.IV"""''''''''f\~V< meXHOlL02Ufl U 6uOmeXH01l02Ufl 

3 EUOXUMUfl 

H3)1,3HHH 

raCT P EH 12469-2010 EUOmeXHOIl02Ufl. TexHul.{eCKue 

1 mpe60eaHufl K 60KCaM MUKpo6uo1l02UI.{eCKOii 6e30nacHocmu. 

Hal1uoHClflbHbzii cmaHoapm POCCUiiCKOii (/Jeoepal1uu. 
KOHCY1lbmaHmll1l1oc 

120 


OCHOBHhIe )1,3HHhIe 06 06eCneQeHHOCTH H3 

OCHOBHM JIInepaTypa He 06eCIIeQeHa
'--_.....I 

):(OIIOJIHHTeJIbHM JIHTepaTypa D He 06eCIIeQeHa 

OT.lleJIOM KOMIIJIeKTOBaHH5I 

HayqHoH TIOpHKOBa 

TeIq'II(HC )1,3HHhIe 06 o6eCnCQeHHOCTH H3 

(oama KOHmpOllflllUmepamYPbl) 
OCHOBHM JIlITepaTypa 06eCIIeQeHa He 06eCIIeQeHao D 

D 
OT.lleJIOM KOMIIJIeKTOBaHH5I 

TIOpHKOBa 
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8.3. llepe'leHb pecypcoB HH€P0PM3UHoHHO-TeJIeKOMMYHHK3UHOHHOH eeTH 

«HHTepHeT», Heooxo)J;HMblX )J;JID OCBOCHHD )J;HCUHllJIHHbI 

8.3.1. JlHUCH3HOHHble pecypcbl
1 

1. 6u6JluomeKa 7-lQl1UOHaJlbH020 uCCJle006ameJlbCK020 

nOJlUmeXHUl.ieCK020 YHU6epcumema pecypcj : [nOJlHOmeKCm06Wl 

?JJleKmp01-l. U30a7-l. 6 lbo-6e 7-lQ11. UCCJleo. nOJlUmeXH. YH-m, 6-Ka. -

JIepMb, 2016. -Pe:JICUM oocmyna: http://elib.pstu.ru. c60600HblU. - C 3KpaHa. 

2. 3JleKmpOHHO-6u6JluomettHWl cucmeMa H30ameJlbCm60 «JIaHb» [3JleKmpOHHblU 

pecypcj : [nOJlHOmeKCm06aJl 6Q3a no 

06U/ecm6., ecmecm6. U meXH. HayKaMj / 3JleKmpoH.-6u6Jl. cucmeMa «JIaHb». CaHKm

JIemep6yp2, 2010-2016. Pe:JfCUJVt oocmyna: no IP-aopeca;u KOMnblOmep. 

cemu Hal1· 

3. ProQuest : [nOJlHOmeKCm06a5t 

/ ProQuest LLC6Q3a oaHHblx : u OUnllOMHble pa60mbl Ha UH. 5t3. no 6ceM ompacJl5tM -:>U/~7 ...ra 

Arbor, 2016. -Pe:JfCUJVt oocmyna: !.!:!:.!.~~="':::='-'--"'-====.l=~=~===~= 
IP-aopecaM cemu nOJlUmeXH. yH-ma. 

4. 6u6llUomeKa ouccepmal1uu prE 

[nOJlHOmeKCm06aJl 6Q3a oaHHblX : 3JleKmpOH. 6epcuu ouc. u aemopeq;. ouc. no 6ceM ompacJl5tM 

3HaHWlj / - MocK6a, 2003-2016. - oocmyna: =~=~=-= 

c Jf\..UUJ"lU.uccJleo. nOJlUmeXH. yH-ma. 

5. Journals [Electronic resource : nOJlHOmeKCm06Wl 6Q3a 
3JleKmpOH. :JfCypH. no 2YMaHum., ecmecm6., u meXH. HaYKaM Ha aH2Jl. / University of 

Cambridge. - Cambridge : Cambridge University Press, 1770-2012. Pe:JICUM oocmyna: 

=~~=-~~==~~~¢>:.... - 3a2Jl. c 3KpaHa. 11. 

8.3.1.1. HH€P0PM3UHoHHble Cnp3BO'lHble CHCTeMbi 

1. Cnpa60l1HaJl JIpa606Wl CucmeMa KOHcYJlbmaHmJIJl70C [3JleKmpoHHbtU pecypcj : 
[nOJlHOmeKCm06aJl 6Q3a oaHHblx npa6060u UHq;opM. : KOMMeHm., KH., cm., 0630Pbl U op.}. 

4015.00. Ceme6a5t, 50 cmaHl1uu. - MocK6a, 6. Pe:JfCUJVt oocmyna: 

KOMnblOmep. cemb HaYI1. JIepM. uccJleo. nOJlUmeXH. yH-ma. c 3KpaHa. 

2. I1Hq;oPlvtal1UOHHaJl cucmeMa Tex3Kcnepm: HHmpaHem [3JleKmpOHHblU pecypcj . 
[nOJlHOmeKCmoeWl 6Q3a oaHHblx npa6060u uHq;OpM. : 3aKoHooam. U HopMamu6. OOK., KOMMeHm., 

:JfCYPH. U op.] / - BepcWl 6.3.2. Ceme6a5t, pa60l.iux Mecm. CaHKm-JIemep6yp2, 
2009-2013. oocmyna: KOlvtnb70mep. cemb Hal1. uccJleo. nOJlUmeXH. 
YH-ma. - c 3KpaHa. 

1 
C06CTBcHHhle illUI rrpeJJ:ocTaBJUleMhle I1Hl1llY no JJ:oroBopy 
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enji>.qf~HJ.. JUUJ.eH3HOHHOrO npOrpaMMHOrO 06eCneqeHIUI 

HaHMeHOB3HHe 
HOMep H33HaqeHHe 

nporp3MMHoro 
JIHIJ.eH3HH npOrpaMMHOrO npoAYlITa 

npOAYKT3 

Windows 7 Pa60Ta c ,n:OKy-MeHTaMH, 

TIO,n:rOTOBKa OTqeTa ITO 

Office Professional 
2003 BbIDOJIHeHHe paCqeTOB H 

ITO,n:rOTOBKa OTqeTa ITO 

TBOpqeCKOMY 3a,n:aHIUO 


9. 	 '-'.,uu.............. M3TepHaJIbHO-TeXHlIQeCKOH 633b1, He06xOAHMOH AJISI OCYlI."(eCTBJIeHHSI 

06pa30BaTeJIbHOrO npOlJ.eCca no AHCIJ.HnJIHHe 

nOMelI."(eHHSI H nOMelI."(eHHSI AJISI 	 MOCTIOSl1reJ1lbIlIOH pa60TbI 

Ta6J1HIxa 7 

9.1. 

I1oMelI."(eHHSI KOJIHQeCTBO 

nOCaAOQHblX 
n.n. 

MeCT 

1 2 6 


1 
 KOMITbIDTepHbIH Mace Ka<pe.n:pa XT 10 

2 6Ka<pe,n:pa XT 317 70 

3 Ka<pe,n:pa XT 318 200 4 

13 




9.2. OCHoBHoe YQe6HOe o6oPY,LJ;OBaHHe 

Ta6mu:(a8 

Xl! 
n.n. 

HaHMeHOBaHHe H MapKa 
o6opY,LJ;OBaHHH (cTeH,LJ;a, 

MaKeTa, llJlaKaTa, 
Jla60paTopHoe 
o6opY,LJ;OBaHHe) 

KOJl-BO 
e,LJ;. 

<l>opMa npHo6peTeHHH I BJla,LJ;eHHH 
(co6cTBeHHocTb, onepaTHBHoe 

ynpaBJleHHe, apeH,LJ;a H T.n.) 

HOMep 
ay,LJ;HTOpHH 

1 2 3 4 5 

1 

ITepCOH(UIhHhle KOMnhlOTephI 
(JIOKaJlhHasI KOMnhlOTepHasI 
ceTh): 
MOHInop: AOC 
185LMOOO13 
MhIIIIh: OKLICK 105 M 
KrraBHaTypa: OKLICK 100 M 
BLACKPS/2 
CHcTeMHhrn 6JIOK: 
ITpoueccop - Intel Pentium 
CPU G2030 3.00GHz 
MaTepHHcKasI nJIaTa  ASUS 
P8B75V 
OnepaTHBHasI naM5ITh  4 rE 
)l(ecTKHH .lU'ICK  500 rE 

10 OnepaulBHoe yrrprumeHHe 305 

2 
ABToMaTHqeCKHe 
TeH3HOMeTphI KI00 BP 2 
KRUSS (fepMaHH5I) 

1 OnepaTHBHoe yrrpaBJIeHHe 318 

3 
OnTHqeCKHH MHKpocKon 
«Axio Imager» qmpMhI Carl 
Zeiss 

1 OnepaTHBHoe yrrpaBJIeHHe 318 

4 

K.rrnMaT~ecKasI KaMepa JJ:JI5I 
KOHTpOJI5I TeMnepaTyphI H 
BJIruKHOCTH B03JJ:yxa TH-ME
025 065 100 

1 OnepaTHBHoe yrrpaBJIeHHe 318 

5 <I>JIOTOMamHHa 237<I>n 1 OnepaTHBHoe yrrpaBJIeHHe 318 

6 
YJIhTpa3BYKOBOH H3.nyqaTeJIh 
I1M1320 

1 OrrepaTHBHoe yrrpaBJIeHHe 318 

7 
ITpH60p JJ:JI5I H3MepeHH5I: 
q:HCJIa H pa3MepOB qaCTHU B 
paCTBope Lasentec PVM-900 

1 OnepaTHBHoe yrrpaBJIeHHe 318 

8 
I13MepHTeJIh CTaTHqeCKOH 
rrpO~OCTH rpaHyJI I1ITr-IM 

1 OrrepaTHBHoe yrrpaBJIeHHe 318 

9 
rpaHYJI5ITOp CMeCHTeJIh 
TYP60JIOnaCTHoH 
Tnr-009KOI 

1 OnepaTHBHoe yrrpaBJIeHHe 318 
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10 
rpaHYllilTop BepnIKaJIbHbIM, 
rpaHYllilTop-30 

1 OrrepanmHoe yrrpaBJIeHMe 318 

11 
AHarrM3aTop BJIa:)KHOCTM MS
70 

1 OrrepaTMBHoe yrrpaBJIeHMe 318 

12 
113MepMTeJIb rrbmMMOCTM M 
LJ,MHaMM"lleCKOM rrpO"llHOCTM 
rpaHyJI I1KTIr 

1 OrrepaTMBHoe yrrpaBJIeHMe 318 

13 
I1pM60p LJ,llil M3MepeHM}l 
CJIe)!(MBaeMOCTM rrpOLJ,yKTa 
ACAP Easy 

1 OrrepaTMBHoe yrrpaBJIeHMe 318 

14 pH-MeTP «AH110H 7000» 1 OrrepaTMBHoe yrrpaBJIeHMe 318 

15 
AHarrMTM"lleCKMe BeCbI BCJI
200/0,1 A (c TO"llHOCTbIO LJ,O 4
[03Ha:Ka) 

1 OrrepaTMBHoe yrrpaBJIeHMe 318 

16 
Ba:KYYMHbIll Hacoc «Pfeiffer 
DUO 5 M» 

2 OrrepaTMBHoe yrrpaBJIeHMe 318 

17 

AHaJIM3aTOp MMIIYJIbCHOM 
xeMocop6U;MM TPDITPRITPO 
LI.JUI MCCJIeLJ,OBaHM}l 
KaTaJIMTM"lleCKOM aKTMBHOCTM 
KaTaJIM3aTOpoB 

1 OrrepaTMBHoe yrrpaBJIeHMe 317 

15 




JIHCT perHCTpaUHH H3MeHeHHH 

N!! 
ll.ll. 

Co.n:ep)KaHHe H3MeHeHHH 

,naTa, 
HOMep llPOTOKOJIa 

3ace.n:aHHH 
Ka<i>e.n:pbl. 
TIO.n:llHCb 

3aBe.n:ylOm.ero 
Ka<i>e.n:poH 

1 2 3 

1 

2 

3 

4 
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POCCHHCKOH 

06pa30BaTeJIbHOe yq:pe:/K,ll.eH.I1e 

YHlIBCPCHTCT» (llHHIIY) 

»2017r. 

(l)OI:I,I( OUEHO 


,LlJUI npOBe,LleHHH npOMe;a(YTO'lHOH aTT 


no~rOTOBKn 

HanpaBJleHHOCTb nporpaMMbl 

acnHpaHrypbJ 

CnCIlHaJlbHOCTb 

KBaJlH~HKaIlHH BbmYCKHHKa 

«3Ko6HOTeXHOnOrn5I If b]'f,0.n~OT·eXHQ:lIOl@f»~.I,; 

If HHHOBauHJIM 

B.H. KopOTaeB 

:;;-----

no ,LlHCnHnJlHHe 

XHMHlIeCKHe TeXHOJIOrH (XT) 

HCCJIe.r(OBaTeJIb. 

Kypc: 2 CCMCCTP (bI): 3 

Kpe~HTOB ITO lJa.,nJ'1Ic..'Vl 

LJacoB ITO n"l'v"""",,, 
3 
1 'i 

BH~hI KOHTPOJlH C YKaJaHHcM ceMccTpa: 

3K3aMeH: - 3aqi;IT: 3 

ITCPMb 2017 r. 



«POH/.l OueHOllHhlX Cpe/.lCTB (<<POC) npOMe~OllHOH 2TTeCT2UHH 

OOY1l2KHUH.x:CH no /.lHCUHnJIHHe pa3pa60TaH Ha 

OCHOBaHHH cnenyromHX HopMaTHBHhlX 

• <Dellepa.r:n:.Hbrn rOCYllapCTBeHHbIH: 	 BbIcrnero 06Pa30BaHIDI, 

"'-'-'.,",HUll'<.H npHKa30M MHHHCTepCTBa H <DellepaUHH NQ 
OT «30» HIOID! 2014 r. no HanpaBJIemnO nO,llTOTOBKH 18.06.01 LV,""'''"", TeXHOJIOrIDI. 

• 06maH xapaKTepHCTHKa rrporpaMMbI Qf"T'TT.H''>U"T''l"n'LT 

• IlacrropT Hay'mon CneUHaJIbHOCTH 05.1 HeOpraHH'leCKHX BemeCTB, 

pa3pa60TaHHbrn 3KcrrepTHbIM COBeTOM aT1reC:TaUHOHHofi KOMHCCHH MHHHCTepCTBa B 

CB5I3H c YTBeplKlleHHeM npHKa3a OT ¢eBpaJI5I 2009 r. NQ59 «06 

p)fI:,z(eHHH HOMeHKJIaTypbI no KOTOPbIM npHCYlKllaIOTC5I yqeHble 

CTerreHH» (peoaK14UR om 14 oeKa6pfl 2015 zooa); 

• 	 IlporpaMMa KaHJJ:HJJ:aTCKoro MHHHMYMa no CneUHaJIbHOCTH 05.17.01 
HeOpraHH'IeCKHX BemeCTB. 

<DOC 3aC[fYIllaH H )'TBep)l'{)l:eH Ha .;>a,.v,Ll,annY) ,,"a.~j.lV,I.J\I.IDl XT 

OT «Ji?Ii> tZ.M~~ 2017 L 


3aB.Kacpe1lpot! 
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1. 	 lIepe1UHh <!»0pMHpyeMhlx qaCTeH KOMOeTeHUHH, :naohl HX <!»0pMHpOBaHHH H 

KOHTponHpyeMhle pe3ynhTaThi o6yqeHHH 

1.1 lIepeqeHh KOMOeTeHUHH C :nailOB HX ljJOpMHpoBaHHH B IIpOuecce 

OCBoeHHH o6pa30BaTenhHoH IIporpaMMhI 
aCIUipaHTyphI 

,l(HCUHTInHHa 6HoreoTexHOnOrH,5I» B 

¢OPMHPOBaHHH Cne,l(yroill,Hx ,l(H1Cm1TIJIHElapHbIX U<lI"""<"'X KO]ilITI<en::Hn,HH 

IlK-I. roTOBHOCTb K aHaJIH3y, oueHKe H o606meHHIO HOBbIX TeXHonorH~eCKHX TIO,l(XO,l(OB B 

cOBpeMeHHhIX TIpoueccax 6HoTeXHOnOrHtIeCKHX ITDOH3B(),l«:TB 

1.2 
B Te~eHHe O,l(HOrO 

ceMecTpa. B 4 3aIDITIDI H 

CaMOCTOHTenbHCrn pa60Ta aCTIHpaHTOB. B paMKaX OCBoeHIUI ,l(HCUHTIJlHHhI 

¢OPMHpyroTC5I KOMTIOHeHThI ,l(HCUHTInHHapHhIX KOMTIeTeHUHH 3Hamb, YMemb, 6flaoemb, 
YKa3aHHble B B pUn, KOTophIe BbICTYTIaIOT B Ka~eCTBe 


KOHTp0nHpyeMbIX H RBJI5IIOTC5I TIOKa3aTeIT5IMH ,l(OCTHJKeHIUI 3a,n:aHHoro 


OCBOeHH5I KOMfleT'eHUll[H 

le!)el'.i[eElb KOHTpOnHpyeMbIX pe3ynbTaToB 06~eHH5I TIO ,l(HCUHTInHHe 

KOHTpOJIHpyeMble pe3yJIbTaTbi 

,Ll,H'Cll,IUIJIHI4!e (nOK83aTeJIH [],o':TM'lKe~HMSI ""'Mauu'v. 

ypOBHH OCBoeHHSI 

C co6ece006mtue no meMe; - meopemUtl.eCKUU eonpoc; T3 meOp'-l.eCKOe 3aoaHue C 
Y'-I.emOM meMbl Hay'-l.HO-UCCfleOoeameJlbcKoU oeflmeflbHocmu; OT3 om"lem no m60p'-l.eCKoMY 
3aoaHulO; ll3 npaKmuliecKoe 3aoaHue c Y"lemOM meMbl HaY"lHO-UCCJleOOeameflbcKOu 
OeflmeJ7bHocmu. 

Co6eceooeaHue cpeocm6o KOHmpoflfl, opzaHU306aHHoe KaK cnel1UGflbHa5l 6eceoa 
npenooa6amefl51 C acnupaHmoM Ha meMbl, Ce513aHHble c OUCl1UnflUHOU, U 
paccliumaHHoe Ha 6bl51CHeHUe 06'beMa no onpeOefleHHa'l1.Y 
me;'I1.e, np06JleMe U m.n 

liaCmU"lHO pe2JlClMeHmUpo6mmoe 3aoaHue, UMelOUf,ee 
He,Crnta},io£mlnHoe peuteHUe U n0360fl511OUf,ee ouamocmupo6amb YMeHufl, uHme2pupo6amb 3HaHUfl 
pasfluliHblX o6flacmeu, ap2YMeHmupoeamb co6cm6eHHYlO mOliKY 3peHUfl. 



I1TOroBOH OCBoeHH~ 

rro 1IH'CUl1rIJIHf!e ~BIDleTC~ 

(pe3yrrbTaToB 

aTTeCTaulUI B BH,[(e 3aqera (4 CeMeC1'p), npoBo,[(HMoro C 

OnHC3HHe nOKaJ3TeJIeH H ou;eHHB3H1UI KOMneTeHU;HH n3 

PaJJlH'IHblX :n3n3X HX $OpMHpOB3HHB, onUC3nue WK3J1 ou;eHUB3HHB. 

B <pOpMHpoBaHlUI 3~BrreHHbIX KOMneTeHUHH Hcrrorrb3yroTc~ pa3rrH'IHble 

<pOPMbI OueHO'IHbIX H rrpOMeJKYTO'IHOro 

KOMrroHeHTbI -rrT.ronurYrrrrHHaplElbIX KOM:ne:TeHUHH 

KOlMITleTe:HU.HH. B pa60qeH rrporpaMMe ,[(HCUHrrJIHHbI, B KaqeCTBe KOHTporrHpyeMbIX 

pe3yrrbTaToB B paMKaX OCBoeHH~ yqe6Horo MaTepHarra }lHCUHnrrHHbI: 3HaTb,AhUTTAUU<T 

2.1 TeKYmHH KOHTpOJIb 

TeKYIIIHH KOHTporrb ,[(IDl KOMrrrreKcHoro Ouem1BaHH~ rrOKa3aTerreH 3HaHHH, YMeHHH H 

,[(HcUHrrJIHHapHbIX qaCTeH (Ta6rr. 1) rrpoBo,[(HTC~ B <popMe 

COIOe(;e)J(OB:aHlUI H 3aII(HTbI OTQeTa 0 TBOpqeCKOM 3a,[(aHHH. 

.. Co6ece)lOB3HHe 

3n3nHH acrrHpaHToB rrpoBo,[(HTC~ co6ece'[(oBaHHe B BH,[(e crreUHarrbHoH 

C o6yqaIOIIIHMc~ Ha TeMbI, CB~3aHHble C WI~ 

BbNCHeHH~ 06'beMa no pa3,[(erry, TeMe, 

Co6eCe}lOBamle MOJKeT BbmorrH~TbC~ B HH,[(HBH,[(YaJIbHOM rropMKe HrrH 

acrrHpaHToB. 

H rrOKa3aTerrH oueHHBaHlUI co6ece,[(oBaHH~ oTo6paJKeHbI B mKarre, 

Ta6rrHua 2 
YpOBCHb 

KPHTCPUH OUCHHB3HHB ypOBHB OCBOCHHB Y'IC6HOrO M3TCPH3J13 
OCBOCHHB 

""'"..v.u'>' )l,OCTaTotJ:HO CBo6o)l,HO MaTepHaJI no 3a)l,aHHOMY 

YMeeT onpe)l,err)!Tb npW-IHHHO-Crre)l,CTBeHl-fbIe CB)!3H C06bITHM, JIorwmo H 

C HCnOJIb30BaHHeM npo¢eCCHOHaJlbHOM TepMHHOJIOrHH 060CHOBblBaeT 

.. 33II(HT3 OT'ICT3 0 TBOP'ICCKOM 33)l3HHH 

,n;IDl oueHKH YMCHHH H BJl3)lCHHH acrrHpaHToB Hcnorrb3yeTc~ TBOpqeCKOe 3a,[(aHHe, 

HMeIOIIIee perneHHe H rr03BOIDlIOIIIee HHTerpHpoBaTb 3HaHlUI 

aprYMeHTHpOBaTb TOtfKy ,J1J,v.LU.LI1 

TBOpqeCKHe 3a}laHH~ MOryT BbmorrH~TbC~ B HH,[(HBH.n:yarrbHoM nopMKe HrrH rpynrroH 

aCrrHpaHToB. 

KpHTepHH ouemiBaHH5I 3aIIIHTbI OTQera 3aJJ:aHH~ oTo6paJKeHbI B IIIKarre, 

npI:lBeJ(eHlElOH B 3. 

AcnHpaHT BbInOJIHHJ1 TBoptJ:eCKoe 3a,uaHl1e ycnelllHo, nOKa3aB B ueJIOM 

CHCTeMaTH"!eCKOe HJIH COnpOBO)K)l,aromeec)! OT)l,eJIbHbIMH OlllH6KaMH npHMeHeHHe 

3a'4meHO 

OCBoeHHB 
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He3a'lmeHO ACnHpaHT .nOnyCTHJI MHOrO ollm6oK HJIH He BbHlOJIHHJI TBOptIeCKoe 3a.naHHe. 

TIUIOBhle IIIKaJIhI H KpHTepHH oueHKH pe3YJIhTaTOB o6yqeHH5I fIPH c)J;aqe 3aqeTa )J;JI5I 

KOMfIOHeHTOB 3Hamb, YMemb U 6JlaOemb fIpHBe)J;eHhI B Ta6JI. 4. 

Ta6JIHua 4 

Ou:eHKa KpHTePHH ou:eHHBaHHSI 

3a'lmeHO 

AcnHpaHT npo.neMOHCTPHPOBaJI CCPOpMHpoBaHHble HJIH co.nep)KalllHe OT.neJIbHble 

np06eJIbI 3HaHlUl rrpH OTBeTe Ha TeOpeTHtIeCKHH Bonpoc 6HJIeTa. nOKa3aJI 

CCPOpMHpoBaHHble HJIH co.nep)KalllHe OT.neJIbHble rrpo6eJIbI 3uaUUH B paMKax YCBoeHHoro 

yqe6Horo MaTepHaJIa. OrBeTHJI Ha 60JIhllIHHCTBO .nonOJIHHTeJIbHbIX BonpOCOB 

npaBHJIbHO. 

ACnHpaHT BbInOJIHHJI KOHTpOJIbHOe 3a.naHHe 6HJIem npaBHJIbHO HJIH C He60JIbllIHMH 

HeTOqHOCDIMH. nOKa3aJI ycnelliHoe HJIH COnpOBO)K)J;alOllIeeCR OT.neJIbHbIMH OllIH6KaMH 

npHMeHeHHe HaBbIKOB nOJIyqeHHbIX 3HaHHH H YMeuuH npH pellIeHHH 

npocpeccHOHaJIbHbIX 3a.natI B paMKax YCBoeHHoro yqe6Horo MaTepHaJIa. OrBeTHJ1 Ha 

60JIbllIHHCTBO .nonOJIHHTeJIbHbIX BonpOCOB npaBHJIbHO. 

He3a'lmeHO 

npH OTBeTe Ha TeOpeTHqeCKHH Bonpoc 6HJIeTa acnHpaHT npo.neMOHCTPHPOBaJI 

cpparMeHTapHble 3HaHHH npH OTBeTe Ha TeOpeTHtIeCKHH Bonpoc 6HJIeTa. npH OTBeTax 

Ha .nonOJIHHTeJIbHble BonpOCbI 6bIJIO .nonyllleHo MHO)KeCTBO HenpaBHJIbHbIX OTBeTOB. 

npH BbInOJIHeHHH KOHTPOJIbHOrO 3a.naHlUl 6HJIeTa acnHpaHT npo.neMOHCTpHpOBaJI 

tIaCTHtIHO OCBoeHHoe YMeHHe H npHMeHeHue n0JIyqeHHbIX HaBbIKOB npH pellIeHHH 

npocpeccHOHaJIbHbIX 3a.natI B paMKax YCBoeHHoro yqe6Horo MaTepHaJIa. npH OTBeTaX Ha 

.nonOJIHHTeJIbHble BonpOCbI 6bIJIO .nonymeHo MHO)KeCTBO HeTOtIHOCTeH. 

I1PH oueHKe ypOBH5I C<pOPMHPOBaHHOCTH )J;HcUHfIJIlfHapHhIX qaCTeH KOMfIeTemlHH B 

PaMKax BhI6opo~oro KOHTPOJI5I fIPH c)J;aqe 3aqeTa CtffiTaeTC5I, qrO fIonyqeHHa5I oueHKa 

fIpOBep5IeMOH B 6HJIeTe )J;HCUHfIJIHHapHOH qaCTH KOMfIeTeHUHH o606lUaeTC5I Ha Bce 

)J;HCUHfIJIHHapHhle qaCTH KOMfIeTeHUHH, <p0pMHpyeMhIX B paMKax )J;aHHOH yqe6HoH 

)J;HCUHfIJIHHhI. 

06lUa5I oueHKa YPOBH5I C<pOPMHPOBaHHOCTH Bcex )J;HcUHfIJIlfHapHhIX qaCTeH 

KOMfIeTeHUHH fIPOBO)J;HTC5I C yqeTOM pe3YJIhTaTOB TeKYlUero KOH'I'pOJI5I B BH)J;e HHTerpaJIhHOH: 

oueHKH fIO CHCTeMe OueHHBaHH5I «3aqreHO» H « He3aqTeHO» . 

Ta6JIHua 5 
OueHOqHhIH: JIHCT YPOBH5I C<pOpMHpoBaHHocTH )J;HcUHfIJIHHapHhIX qaCTeH: KOMfIeTeHUHH: 

Ha 3aqeTe 

HTOrOBa5I oueHKa ypOBH5I KpHTepHH oueHHBaHH5I KOMfIeTeHUHH 

C<pOpMHpoBaHHocTH )J;HCUHfIJIHHapHhIX 

qaCTeH: KOMfIeTeHUHH 

3a'lmeHO ACfIHpaHT fIOJIYtffiJI fIO )J;HCUHfIJIHHe oueHKY 

« 3aqTeHO» 

He3a'lmeHO ACfIHpaHT fIOJIYtffiJI fIO .l(I1CUHfIJIHHe oueHKY 

«He3aqreHO» 

3. 	 MeTO,UH'"IeCKHe MaTepHaJIhI, onpe,UeJIHIOInHe npou:e.uyphl ou:eHHBaHHH 

pe3YJIbTaTOB ooyqeHHH no ,UHCU:HnJIHHe 
3a)J;aHlUI )J;JI5I TeKYlilero KOHTPOJI5I H fIpoBe)J;eHH5I fIpOMe)KYTOqHOH aTTeCTaUHH )J;OJI)KHhI 



HanpaBJIeHbI Ha OueHHBaHHe: 

HayqHbIX OCHOB npo$eCCHOHaJIbHOH1. 	 ypOBHX OCBoeHM 

2. CTcnCHH rOTOBHOCTH acnHpaHTa npHMcIDITb 3HaHHX H 

3Ha'fFIMyro HH$opMaUHIo H OUCHHBaHHe C$OpMHpoBaHHocTH KorHHTHBHbIX YMeHl'IH. 

3. npo$eccHOHaJ1bHO 3Ha'fFIMbIX )lJ15I npo$eccHOHaJIbHOH 

,l.l;eXTeJIbHOCTH. 

Ju,lJ,ur;lU.Il ,l.l;IDI oueHHBaHHX KorHHTHBHbIX YMeHHH 

Hco6xo,l.l;HMOCTb 

- no ,l.l;H$$epeHUHaUHH HH$opMaUHH Ha B3aHM03aBHCHMble qaCTH, BbUIBJIeHHIO n':"U'lj~lv\..,nJ1.)<,;;n 

HHMHH 


no HHTepnpeTaUHH H 
 H3 ee 

CHCTeMHoro CTpYKTypHpoBaHM; 

- HHCTpYMeHTOB yqe6HoH ,l.l;HCUHnJIHHbI 

)lJ15I 

no KOMnJIeKClfI01IJV HCnOJIb30BaHHIO 

yqe6HbIX H nD,a:Kl~HqeCrmX 

HMeTblJPH COCTaBJIeHHH B qTO OHH ,llOJDKHbI HOCHTb 

npaKTHKo-opHeHTHpoBaHHbIH KOMITJ1eKCHbIH XapaKTep H $OpMHpoBaTb 

OCBaHBaeMbIX KOMneTeHUHH. 

4. THnoBblc Bonpocbl H 3a,llaHHB HJIH HHblC MaTCpHaJIbl, 

HCOOXO,llHMbIC ,llJIB On;CHKH 3HaHHH:, YMCHHH:, HaBbIKOB H (HJIH) OIIbITa )J:CBTCJIbHOCTH, 

xapaKTCpH3yroIIJ;HX JTanbI Ij,JOpMHpoBaHHB KOMIICTCHn;HH: B npon;ccce OCBoeHHB 

oopa30BaTeJIbHOH: IIporpaMMbl 

4.1 	 3a,llaHHX: 

1. 	 POJIb nOqBeHHbIX MHKpoopraHH3MoB B npoueccax ,lleTOKCHKauHH 

KceHo6HoTHKOB. lJpoueccbI peMe,l.l;Haru1H H o6orarueHHx noqs C HCnOJ1b30BaHHeM 

6HoY,llo6peHHH,MHKpo6HbIX 

A3po6muI reTepOUHKJIHqeCKHX nOJIHapOMaTWIeCKHX 

JIHrHHHa C HCnOJIb30BaHHeM MHKpo6HbIX 

nLlfTnOLlfV H npOMbITllJI1eHlqI 4. VV1UJ!'~M,ru ,lleTOKCHKaUHH H YTHJIH3aullX 

OTXO,llOB B 

THnOBble BonpOCbI ,llIDI OueHHBaHM 3HaHHH Ha 3aqeTe no 

,llH CUHnJIHH e: 

1. 	 AHTpOnOreHHble rhaV'T'.(\1"'\lkY XHMHQeCKoro H 6HOJIOrHQeCKoro 3arpx3HeHllX OKpY)KaIOrueH 

Cpe,llbI. 

2. Jor'aH[HL[ec:rm:e KCe]HO!OHOTHKH COe,llHHeHllX 	 T.sI)KeJIhIe MeTaJIJIhI H 

B 3aBHCHMOCTH OT THnOB nHTaHH.sI MHKpOOpraHH3MoB. 

MHKCOTpO$HX. 

cepbI, 

4. 	 OpraHHQeCKOrO BeIIJ;eCTBa. 

4.3 THnoBhle KOHTpOJIhHhle 3a,llaHllX ,llIDI 0ueHHBaHHX npHo6peTeHHhIX YMeHHH H 

BJIa,lleHHH Ha 3aqeTe no ,l.l;HCUHnJIHHe: 

1. 
eHlqO-'HH)KeHelDH(J-NIOLl[HQJ'HIl[HP10BaHHhlX MHKpoopraHH3MoB. 

,llJ1X BOCCTaHOBJIeHllX 	 Cpe,llbI C HCnOJIh30BaHHeM 

2. tmoTeX:HO,lIo:rH'g:l~C'n,ua cIIoco6oB YlUflJ:TO)KeHHJI XHMHqeCKOrO 
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3. 	 ODVJI\eH1U{ a3P06HOH 11 aHa3po6HOH 6110JIOmtIeCKOH OtIHCTKH CTOtIHbIX BO,Z:( 

P01\![bIIlIJl[eHHbIX OTXO'z:(OB. 

4. 	 Ip}IHIl11I111aillbHN[eCXeMhlOtIHCTHbIX 


coopY)KeH11H. 


ilOJIHhrn KOMrrJIeKT BorrpOCOB 11 3a,llaHUfi 

¢opMe 



IPlUIO)l((!HHe 1 
I1pHMep THlIOEIOH CPOPMbI 3K3aMeHauHOHHoro 6HJIera 

HanpaBJIeHRe 
18.06.01 XHMHqeCKall TeXHOJIOnili 

IIporpaMMa 
nHOTeXHOJIOfH5I 

KalPe.llpa 
XHMHqeCKHe TeXHOJIOrHH 

MHHOGPHAYKHPOCCHH 

HccneAoBaTeJIbCKHH 

YHHBepCHTeT» (nHHIIY) 
)l;HCD,HITJIHHa 

«3Ko6HOTeXHOJIOIlUI H 6HofeOTeXHOJIOr:H5I» 

GHJ1ET 1 

1. npHHllJIIIbI pa60TbI, MeTO,I(DI H coopY)l(eHH5I a:3P06HOH H 

6HOJIOfFf':IeCKOH 01{HCTKH CT01llibIX BOA H nepepa60TKH OTXOAOB (1<.OHmpOJlb 

e,I(lIaI(H5I H 6HOJIOrWleCKa5I 01{HCTKa npHpO,I(HbIX OCHOBHble nOAXO,I(bI. (1<.OHmpOJlb 

,I(JI5I BOCCTaHOBJIeHH5I OKPY)l(aIOIIIeii cpeADI C HCnOJIb30BaHHeM reHHO

MO,I(HCPHIIHpOBaHHbIX MHKpoopraHH3MOB. 

(KOHmpOJlb YMeHuu U 6JlaOeHUu) 

<Pa,\mmUI 11.O.COCTaBHTeJIb 

<PaMHJIH5I 11. O. 

« r. 
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JIHeT perHCTpall.HH H3MeHeHHH 

Xl! 
D.D. 

CO)lepm:aHHe H3MeHeHHH 

.LI:aTa, 

HOMep DPOTOKOJIa 

3aCe)laHHH 

Ka<ile)lpbl. 

nO)lDHCb 

3aBe)lylOIIJ;erO 

Ka<ile)ljlOH 

1 2 3 
1 

2 

3 

4 

http:perHCTpall.HH

