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rrpOrpaMMa nHCIIHrrJ1HHhI «bHOTeXH0J10TIlJl., B Vf. 6HOHaHOTeXH0J10rHH» 

Ha OCHOBamUI crren)'lOuurx HOpMaTHBHbIX nOK)'MeHTOB: 

05pa30BaTerrbHbrH BbIcmero 05pa30BaHIrn, 

v 1J,Ck)~JD"'rrr.LI1 H <PenepaIIHH 883,"",",,"'UH',",."J" 

HarrpaJBrreHHlfO rronroTOBKH 18.06.01 HMHlIeC1Ca.sI TeXHOrrOrIrn; 

411 xapaI<TepHCTHKa rrpOIpaMMbI;'-.JU'LllCUl 

HaycIHoH CneUHaITbHOCTH 05.17.01 
3KcnepTHbIM COBeTOM BblcmeH 

CB.sI3H C YTBep)K)leHIieM npHKa3a MHH05pHa)'KH POCCHH OT r. 
HOMeHKITaTYPbI CneliHaITbHOCTeH, no KOTOPbIM npHCY)K)laIDTC.sI 

om 14 oe7w6pJl 2ooa)" 
JiI nacnopT CneIIJiIarrbHOCTH .17.01 

H YTI3er»)K)lefla Ha 3ace.uaHHH Ka¢e.uPhi 

3aB. 

(<I>aMHJUllll1.0.) 

YITKBK JI.A. CBHCTKQBa 
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1. 06II1.HC IIOJIOJKCHHR 

1.1 yqe6HOll J(HCUHIIJIHHbI ­ CPOPM11pOBaH11e KOMnrreKca JH''''AUArA, 

OplIeF.[THp0l3aHHbl[x Ha HHTeIl)aUHlEO 

A"''''HUH 

JH<Ul¥A.H 

H HaBbIKOB B 


B pelIIellHH 


B npOl(ecce J(HCl(HnJIHHbI acnHpaHT cpopMHpyeT rHl1:ATTTTXP KOMlIeTeHUHH: 

HOBbIX TeXHOrrOrHqeCKHX nO,[(XOJ(OB B• rOTOBHOCTb K 

COl3Pe:MeHHbIX npoU1ecc:ax OHOT(~XlIOJ1[orHqleC]CHX rrpOH3BO.D:CTB ) 

3a.D:aQH YQe6HOll J(HCUHIIJIHHbI: 

.. ljJopMuposauue 3uauuu 

MeTO.D:OB OHOC1[1Hre~~a 

MeTO.D:OB 6HOrrOrHqeCKOH H 

• ljJopMuposauue YMeuuu 
- CPOPMHpOBaHHe YMeHHSI Hcrrorrb30BaTb OHOT(~XF[OJl[Or11qleC]CHe .D:JIH Hcnorrb30BaHHSI B 

npOMbIllIrreHHOM npOH:3BC)JJ:C 3.D:paBOOXpaHeHHH, B OX1DaE!e oKppKaIDmeH 

·ljJopMuposauue uaSblKOS 

CPOpMHpOBaHH5I HaBbIKOB .D:HCUHITJIHHbI C 

XHMHqeCKHMH, 3KOHOMHQeCKHMH H 3KOrrOrH'{eCKHMH .D:HCl(HnJIHHaMH, 

Heo6xoJJ:HMbIX .D:JIH pa3BHTH5I rrOrHKH Hayqnoro MbIIDrreHH5I. 

1.3 llPC.D:MCTOM OCBOCHIUI J(HCUHIIJIHHbI HBJIRIOTCH cne,[Q'IOIII.He 06'beKTbI: 

MHKpOOpraHH3MbI (BHPYCbI, 6aKTepHH, rpH6bI, rrp'OT()30HHbIe OpJraE!H3MbI) 

KJleTKH (TKaHH) pacTeHHH, JK11BOTHbIX 

- BemeCTBa 6110reHHOH npHpOJJ::bI rrorrHCaXapH.D:bI, KHcrrOTbI H .D:p.) 

1.4 MecTo YQC6HOll J(HCUHlIJUIHbI B cTpYKTYpc o6pa30BaTeJIbHOlllIporpaMMbI 

):(HcUHrrJIHHa El.B.02 «EHoTeXHOrrOrH5I (B T.Q. 6110HaHOTexHorrorHH)>> 5IBJlHeTC5I 

QaCTH l(11KJ1a 6a30BOrO yqe6Horo rrrraHa. 

Hcrrorrb3YeTC5I ITpH nOJ(rOTOBKe K c,UaQe KaH.D:H,UaTCKoro 3K3aMeHa no 

Crrel(HaJIbHOCTH 05.17.01 TexHorrofHSI BemeCTB H BbIIIOrrHeHHJ[1 Hayqno­

065I3aTerrbHoH 

KBaJIHCP11KauHOHHOH pa60TbI 

2. llCpeQCHb IIJIaHHpycMblX IIO J(HCUHllJIHHC, COOTHCCCHHblX C 

llJIaHHpycMblMH PC3YJIbTaTaMH OCBoeHHH o6pa30BaTeJIbHOll llporpaMMhI 

B pe3YJ1bTaTe 

",u,--,<un 

,UHCl(HrrJIHHbI aCIlIIpaHT ,UorrJKeH OCBOHTb QaCTH YKa3aHHbIX B 

rrYHKTe 1.1 Il,YlOII(He pe3yrrbTaTbI:A'V'UU.'-' 

ero 

MeTO.D:bI Ol(eHKH 3cpcpeKT11BHOCTH rrpO!I3BO.D:CTBa; 

6HoTeXHOrrOrHQeCKOfO rrpoH3Bo,UcTBa; 

6HOXHMH'{eCKHe, XHMHQeCKHe 11 CP113HKO-X11MHQeCKHe rrpoueccbI, B 

6HopeaKTopax H Ha CTa,Ururx CB5I3aHHbIX C BbI,UerreHHeM H O'{HCTKOH 

uerreBoro rrpO.D:YKTa; 
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HHHOBaUHOHHhle rryrH C03~aHH~ 6HOTeXHOnOrHqeCKHX rrpO~YKTOB Ha OCHOBe 

HcrrOnh30BaH~ ~aHHhIX reHOMHKH, rrpOTeOMHKH H 6HOHH<popMaTHKH. 

YMeTh: 

pa3pa6aThIBaTh paUHOHMhHYJ:O cxeMY 6HOTeXHOJIOrHqeCKOrO rrpOH3BO~CTBa 3~aHHoro 

rrpO~YKTa; 

yqHThIBaTh BnH5IHHe 6HOTeXHOnOrHQeCKHX <paKTOPOB Ha 3<p<peKTHBHOCTh 

TeXHOnOrHQeCKOrO rrpouecca H KaQeCTBO KOHe~oro rrpO~Ta; 


oc~eCTB~Th aHMH3 6HOnOrHQeCKH aKTHBHhIX coe~HHeHHH MeTO~OM 


HMMYHO<pepMeHTHoro aHMH3a. 


BJIa)l;eTh: 

MeTO~aMH H cpe~CTBaMH paUHOHMhHoro BhI60pa arrrrapaTyphI, ycnoBHH H THrra 

MHKpoopraHH3MOB ~~ rrpOBe~eHH~ orrpe,n:eneHHoro 6HOTeXHOnOrHQeCKOrO rrpouecca. 

2.1Ll:ucQunJIUHapHaH KapTa KOMneTeHQUU TIK-l 

KO)l; 

I1K-l 

<l>0PMYJIUpOBKa KOMneTeHQUU 

crroco6HOCTh CaMOCTO~TenhHO ocymecTB~Th HaY'llio-HCCJIe~OBaTenhCKYJ:O 

,n:e5ITenhHOCTh B 06naCHr 6HOTeXHonorHH (B T.Q. 6HOHaHOTeXHOJIOrHH) C 

I1CrrOnh30BaHHeM COBpeMeHHhIX MeTO~OB Hccne,n:OBaHI1~ H 

HH<popMaUHOHHO-KOMMYHHKauHOHHhIX TeXHOnOrl1H 

KO)l; 

I1K-l 

E1.B.02 

<l>0PMYJIUpOBKa )l;UCQHnJIHHapHOH qaCTU KOMIIeTeHQHU 

Bna~eHHe COBpeMeHHhIMH MeTo~aMH Hccne~OBaHH~ C rrOMOIIJ;hIO 

HH<pOPMamIOHHhIX TeXHonOfHH H HCrrOnh30BaHHeM B rrpaKTlrtIeCKOH 

~e5ITenhHOCTH HOBhle 3HaH~ H YMeHH~, B TOM tIHCJIe B HOBhIX 06naCT~ 

3HaHHH, Herrocpe,n:CTBeHHO CB~3aHHhIX CO C<pepOH ~eflenhHOCm 

Tpe60BaHUH K KOMIIOHeHTHOMY COCTaBY qaCTU KOMIIeTeHQUU 

TIepeqeHh KOMIIOHeHTOB 
BU)l;hI yqe6HOH 

~a60ThI 

Cpe)l;CTBa 

OQeHKH 

3HaTh: 

rrpl1HUmIhI rrpOMhIIIIJIeHHOH MHKpo6HOnOrI1H, 

HH)!(eHepHOH 3H3I1MonOfHH, reHeTHQeCKOH 11 

KneTOtIHOH HH)!(eHepHH, 6HOHaHOTeXHOnOrl1H 

TIeKUIDL 

CaMOCTO~TenhHa~ 

pa60Ta aCrrl1paHTOB. 

Co6ece~OBaHHe. 

YMeTh: 

pa3pa6aThIBaTh cxeMhI rronyqeH~ rrpO~YKTa C 

3a,n:aHHhIMI1 CBOHCTBaMH 

I1paKTHQeCKHe 

3aH~TI1~. 

CaMOCTO~TenhHM 

pa60Ta acrrHpaHTOB. 

Co6ece~OBaHHe. 
TBOpQeCKOe 

3a~aHHe. 

BJIa)l;eTh: 

MeTo,n:aMI1 BhI60pa YCJIOBI1H ~~ rrpOBe~eHH~ 
orrpe,n:eneHHoro 6HOTeXHOnOrHQeCKOrO rrpouecca 

CaMOCTO~TeJIhHM 

pa60Ta acrrHpaHTOB. 

Co6ece,n:OBaHl1e. 

TBOpQeCKOe 

3a~aHl1e. 
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3. CTPYlnypa yqe6HoH .l1:HCIJ,IUIJIHHbI DO BMaM H 4iopMaM yqe6HOH pa60ThI 

L(HCUHnmrnbI COCTaBlliIeT 4 (1 1.J:ac.).06maJI 

.N'!! 
D.D. 

1 a60Ta 

.."" ..... A'rLT (KCP) 

. IhoroBM aTTeCTaUH5I no L(HCUHnJIHHe:, 
KaHL(HL(aTCKHH 3K3aMeH 

, <DopMa HTorOBoro KOHrpOllil: 

TpY.l1:0eMKOCTh, q 

5 
6 

1 
66 30 

3K3aMeH 

.l1:HCD.HDJlHHbI4. CO.l1:ep:IKaHHe 

4.1 MO.l1:YJlhHbIH TeMaTHqeCKHH DJIaH 

Ta6JIHua 2 
TtMi:tU1.' .",,- nnaH no MO.nyllilM Y .c:. ~ L(HCUHnJIHHbI (4,5 ceMecrp) 

HOMep I KOJIHqeCTBO qaCOB H BH.l1:bI laHH'lnn 

aY.l1:HTOpHaH TpY.l1:oeM 
.l1:eJla HOMep TeMhI I pa60Ta CaMocToH 

HToroBbIH KOCTh, 
. .l1:HCD.H­ .l1:HCD.HDJIHHhI . 

I 113 
KCP TeJIhHaH 

q/ 
nJlHH I Bcero JI 

KOHTPOJIh 
pa60Ta 

Ihi 

1 i 1 1 26 28 I 
2 1 1 26 28 

1 
3 1 1 27 29 

i 4 1 1 I 27 29 
5 1 1 i 26 28 

Bcero DO pa3.l1:eJry: 142 
I 

npOMC:lKYTOqHaH 

II 
2 2 

arreCTaD.HH I i I 
I HToro: 5 5 2 132 I 14414 

4.2.1. CO.l1:ep:IKaHHC pa3.l1:eJ10B H TeM yqe6HOH .l1:HCD.HDJlHHhI (4 ceMecTp) 

PaJ.l1:eJI 1. IiHOTeXHOJIOrHH, B.q. 6HoHaHOTeXHOJIOrHH 

(JI ,CPC - 66) 

KYJIbTHBHpOBaHHe MHKpoopraHH3MoB. .LJDJ"'-"".HvLULv 

KOHetUfbIX npOL(yKToB <pepMeHTalum. I10JIY1.J:eHHe KHcnOT, 

aHTHMHKpo6HbIX aM:HHOKHCJIOT, BHTaMHHoB, CTHMYlliITOPOB H peryllilTopoB 

pacTeHHH, MHKpo6HbIX nOJIHMepOB, <pepMeHTHbIX npenapaToB, 6HoYL(06peHHH H 

6H0<PYUrHUHL(OB. KaK CHHTeTH1.J:eCKHM nOJIHMepaM. 
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TeMa 2. HmKeHepHM 3H3HMonorIDI. 

I1mKeHepHM 3H3HMononUI, ee 33,!:{atfH. I1MMo6HnH30BaHHhle <l>epMeHThI. HocHTenH L{lliI 

HMMo6HnH3aUHH <l>epMeHToB. MeTOL{hI HMM06HnH3aUHH <l>epMeHToB. HMM06HnH3auH5I KJ1eTOK. 

I1poMhlIImeHHhle npouecchI C HCnOnh30BaHHeM HMMo6HnH30BaHHhIX ¢epMeHToB H KJ1eTOK. 

DHoceHcophI Ha OCHOBe HMMo6HnmoBaHHhIX <l>epMeHToB. l1MMo6HnH30BaHHhle ¢epMeHThI B 

MeL{HUHHe. 

TeMa 3. KneTOtIHM HH)KeHepIDI. 

KynhTypa KJ1eTOK H TKaHeH. TexHHKa BBeL{eHIDI B KynhTypy in vitro H KynhTmmpOBaHHe 

H30nHpOBaHHhIX KJ1eTOK H TKaHeH. KynhTypa KaJ1nyCHhIX TKaHeH, KJ1eTOtIHhIX cycneH3HH, 

OL{HHOqHhIX KJ1eTOK. Mop¢oreHe3 B KaJ1nyCHhIX TKaH5IX. I1on)"IeHHe H HcnOnh30BaHHe rOMO-, 

reTepo- H CHHKapHOTHqeCKHX rH6pHL{OB. KonneKUHoHHhle ueHTphI KJ1eTOtIHhIX KynhTyp H HX 

ponh B COXpaHeHHH reHO¢OHL{a. 

TeMa 4. feHeTHqeCKM HH)KeHepH5I. 

DHoHaHoTexHonofHH. DHoTexHonorIDI peKoM6HHaHTHhIX ,ZU1K. KOHCTpYHpOBaHHe 

peKoM6HHaHTHhIX ,ZU1K. 3KcnpeCCH5I qY)KepOL{HhlX reHOB. KnOHHpOBaHHe H 3KcnpeCCH5I reHOB B 

pa3nHtIHhIX opraHH3Max. feHeTHqeCKH MOL{H¢HUHpOBaHHhle opraHH3MhI. .D:HamOCTHqeCKHe 

CHCTeMhI Ha OCHOBe HaHOqaCTHU (6HoceHcophI). I1cnonh30BaHHe HaHOMaTepHaJ10B L{lliI a):{peCHOH 

L{OCTaBKH neKapCTBeHHhIX npenapaTOB. 

TeMa 5. HaHoTexHonorHH 

HaHOMaTepHaJ1hI. MeTOL{hI nonyqeHIDI HaHOqaCTHU. HaHo6HoMaTepHaJ1hI Ha OCHOBe 

6enKoB H nenTHL{OB. CHHTe3 HaHOCTpYKTYP C nOMOlI(hIO BHpyCOB H MHKpoopraHH3MoB. 

4.3. IIepeqeHh TeM JIa60paTopHhIx pa60T 
I1PH H3)"IeHHH L{aHHOH L{HCUHnnHHhI na6opaTopHhle pa60ThI He rrpeL{YCMOTpeHhI. 

4.4. IIepeqeHh TeM npaKTHqeCKHX 3aUSITHH 
Ta6nHua 3 

TeMhI npaKTliqeCKHX 3aH5ITliH: (H3 nyHKTa 4.2.2) 
NQ 

n.n. 
HOMep TeMhI 

L{HCUHnnHHh! 

HaHMeHoBaHHe TeMhI 

npaKTHqeCKOr03aH5ITH5I 

HaHMeHoBaHHe 

oueHOtIHOrO 

CpeL{CTBa 

I1peL{CTaBneHHe 

OueHOtIHOrO 

CpeL{CTBa 

1 1 KpHTepHH oueHKH 

6HoTexHOnOrHqeCKOrO npouecca. 

Co6eCeL{OBaHHe. BonpochI no 

TeMaM / pa3L{enaM 

L{HCUHnnHHhI. 

2 2 PemeHHe 3aL{aq no TeMe 

«MHeTHKa ¢epMeHTaTHBHhIX 

peaKUHH» 

TBOpqeCKOe 

3aL{aHHe. 

BonpochI no 

TeMaM / pa3L{enaM 

L{HCUHnnlllihI. 

TeMhI TBOpqeCKHX 

3aL{aHHH. 

3 3 oHOMe,lJ.HIJ,HHCKHe H 

¢apMaueBTW-IeCKHe TeXHonorHH. 

I1pHMeHeHHe MOHOKnOHaJ1hHbIX 

aHTHTen. 

Co6eCeL{OBaHHe. 

TBOpqeCKOe 

3 a,l:{aHHe. 

BonpochI no 

TeMaM / pa3L{enaM 

,lJ.HCIJ,HnnHHhI. 

TeMhI TBOpqeCKHX 

3a,lJ.aHRH. 

4 5 <l>H3HKo-xHMw..lecKHe H 

6HOnorW-IeCKHe MeTO,lJ.hI nonyt:leHH5I 

HaHOqaCTHIJ,. CaMoco6HpafOlI1HeC5I 

HaHocrpYKTypbI Ha OCHOBe 

HYKneHHOBbIX KHcnOT. I1pHMephI 

npHMeHeHH5I HaHOTeXHonorHH B 

6HOKaTanH3e H Me,lJ.HIJ,HHe. 

ITpo6neMhlHaHo6Ho6e30nacHocTH. 

Co6eCeL{OBaHHe. Borrpochl no 

TeMaM / pa3,lJ.enaM 

L{HCUHnnlllibI. 
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4.5. IIepeqeHh TeM ceMHHapcKHx 3aHRTHH 

I1pH H3yqemIH ,LJJlHHOH: .n:HCUHnJIHHbI ceMHHapcKHe 3aH5ITH5I He npe.n:yCMOTpeHbI. 

4.6. CO.llep~aHHe caMOCTOSlTeJIhHOH pa60ThI aCllHpaHToB 

CaMOCT05lTeJIbHM pa60Ta aClmpaHToB 3axmoqaeTC5I B TeOpeTHqeCKOM H3yqeHHH 

KOHKpeTHbIX BonpocoB H BbmOJIHeHHH TBOpqeCKHX 3a.n:aHHH:. 

Ta6JIHua 4 
TeMhl caMOCT05lTeJIbHbIX 3a.n:aHHH: 

NQ 
n.n. 

HOMep TeMbI 

.n:HCUlfIIJIHHbI 

HaHMeHoBaHHe TeMbI 

caMOCT05lTeJIbHOH: pa60TbI 

HaHMeHoBaHHe 

oueHo~oro 

cpe,llcTBa 

I1pe.n:CTaBJIeHHe 

OueHOqHOrO 

cj>e.n:cTBa 

1 1 <l>H3HKo-xHMHllecKHe MeTO.n:bI 

HCCJIe,llOBaHH5I 6HOMaTepHaJIOB. 

xapaKTepHCTHKa OCHOBHbIX 

<pH3HKO-xHMHllecKHX MeTo.n:OB, HX 

B03MO)l(HOCTH H orpaHHlleHH5I; 

OCHOBHble npHHUHnbI, 

nOJIO)l(eHHble B OCHOBY <pH3HKO­

XHMHlIeCKHX MeTo.n:OB; qyBCTBH-

TeJIbHOCTb, BocnpoH3Bo.n:HMOCTb. 

Co6eCe,llOBaHHe BonpocbI no 

TeMaM / pa3,lleJIaM 

.n:HCUHnJIHHbI 

2 1 OCHoBHble 06JIaCTH npHMeHeHH5I 

6HOTeXHOJIOrHH 

TBOpqeCKOe 

3a,llaHHe 

TeMbI TBOpqeCKHX 

3a.n:aHHH: 

3 1 TIepCneKTHBHble HanpaBJIeHH5I 

6HOTeXHOJIOrHH B cHa6)l(eHHH 

HaCeJIeHH5I npo.n:OBOJIbCTBHeM 

TBOpqeCKOe 

3a,llaHHe 

TeMbI TBOpqeCKHX 

3a.n:aHHH: 

4 1 TIpeHMYllIeCTBa H npo6JIeMbI 

6Honpo.n:YKUHH ueHHbIX .n:JI5I 

npOMbIIlIJIeHHOCTH H Me.n:HUHHbI 

opraHHlIecKHX coe.n:HHeHHH: B 

paCTHTeJIbHOH CHCTeMe 

Co6ece.n:oBaHHe BonpocbI no 

TeMaM / pa3,lleJIaM 

.n:HCUHIlJIHHbI 

5 1 H3)'l1HTb H 3anHcaTb co.n:ep)l(aHHe 

He3aMeHHMblX aMHHOKHCJIOT B 

6eJIKaX HeKoTopbIX 

MHKpoopraHH3MOB 

TBOpqeCKOe 

3a,llaHHe 

TeMbI TBOpqeCKHX 

3a,llaHHH: 

6 2 TeXHOJIOrH5I <pepMeHTHblx 

npenapaToB. COBpeMeHHble 

MeTo.n:hlKo HCTPYHpoBaHH5I 

<pepeMeHTOB C Heo6xo.n:HMbIMH 

CBoHCTBaMH. 

Co6ece.n:oBaHHe BonpocbI no 

TeMaM / pa3,lleJIaM 

,llHCUHnJIHHbI 

7 2 <l>epMeHTbI B Me.n:HUHHe. 

<l>epMeHTbI KOppeKQ.HH 

nHllIeBapeHH5I. <l>epMeHTbI 

HapY)l(HOrO npHMeHeHH5I. 

TPOM6oJIHTHlIeCKHe <pepMeHTbI H 

npoTHBoOrryxOJIHBOH TepanHH. 

I1cnOJIb30BaHHe <pepMeHToB B 

KalleCTBe aHaJIHTHlIeCKHX 

peaKTHBOB. 

Co6eCe,llOBaHHe BonpocbI no 

TeMaM / pa3,lleJIaM 

,llHCUHnJIHHbI 

8 3 TIOJIHMepa3Ha51 uenHa51 peaKUH5I - Co6eCe,llOBaHHe BonpocbI no 
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MeTo.n:OJIOrJ:IJI IlpliIMeHeHllil. 

<I>epMeHTHbIH cIloco6 IlonyqeHIiI5I 

peKOM6HHaHTOH ,nHK. 

TeMaM / pa3.n:eJIaM 

.n:HCUIUIJIHHbI 

9 3 MeTo.n:bI KYJIbTHBlilpOBaHH5I iii 

rIil6pH:.LJ:H3aUHH KJIeTOK, cIloco6bI 

IlOJIyqeHH5I rH6pH.n:oM 

TBOpqeCKOe 

3a.n:aHHe 

T eMbI TBOpqeCKHX 

3a.n:aHHH 

10 3 MIiIKpoopraHIiI3MbI iii IlOJIy'meMbIX 

OT HIiX npo.n:YKTbI. 

TBOpqeCKOe 

3a.n:aHHe 

TeMbI TBOpqeCKHX 

3a.n:aHHH 

11 4 I1cIlOJIb30BaHHe BHPYCHbIX 

reHOMOB B KaqeCTBe BeKTopoB 

.n:JUI BBe.n:emrn reHeTHqeCKOH 

HHCPOPMauHH B KJIeTKH: 

)KHBOTHbIX 

TBOpqeCKOe 

3a.n:aHHe 

TeMbI TBOpqeCKHX 

3a.n:aHHH 

12 4 OCHoBHble :naIlbI pa3BHTH:5I 

reHeTHqeCKOH HH)KeHepHH. 

3apHcoBaTb H 06'b5lCHHTb cxeMY 

IlorryqeHH:5I peKOM6HHaHTHbIX 

.lJ.HK 

TBOpqeCKOe 

3a.n:aHHe 

TeMbI TBOpqeCKHX 

3a.n:aHHH 

13 5 I1PHHUHIlbI H IlepcIleKTHBbI 

pa3BHTH5I HaHo6HOTeXHOJIOrHH. 

HeOpraHHqeCKHe H 

OpraHHqeCKHe CPYHKUHOHaJIbHble 

HaHoMaTepHaJIbI. 

HaHOKOMII03HTbI H fIX 

cHHeprHqeCIGIe CBoHcTBa. 

OCHoBHble npHHUHIlbI 

cpopMHpOBaHH5I HaHOCHCTeM. 

Co6ece.n:oBaHHe BonpocbI no 

TeMaM / pa3.n:eJIaM 

.n:HCUHnJIHHbI 

14 5 KrraccHcpHKauH5I H CBOHCTBa 

HaHoMaTepHaJIOB. 

HaHOCTpYKTypbI Ha OCHOBe 

nOBepxHocTHo-aKTHBHbIX 

BemeCTB H JIHITH.n:OB. 

Oco6eHHocTH HaHocTpYKTYP Ha 

OCHOBe nOJIHMepoB. 

Co6ece.n:oBaHHe BonpocbI no 

TeMaM / pa3.n:eJIaM 

.n:HCUHnJIHHbI 

15 5 bHOTeXHOJIOrH5I H 6e30nacHocTb. 

r ocY.n:apcTBeHHoe 

perYJIHpOBaHHe reHHO-

HH)KeHepHOH .n:e5ITeJIbHOCTblO. 

Oco6eHHocTH OueHKH: 

6e30ITaCHOCTH reHeTnqeCKH 

MO.n:HCPHUHpoBaHHbIXnpo.n:}'KTOB 

.n:JI5I 3.n:OPOBb51 qeJIOBeKa. 

Co6ece.n:oBaHHe BonpocbI IlO 

TeMaM / pa3.n:eJIaM 

.n:HCUHnJIHHbI 

16 5 I1cnOJIb30BaHHe 

6HOTeXHOJIOrHqeCIGIX nO,D)w.n:OB 

B pacTeHHeBo.n:cTBe H 

)KHBOTHOBo.n:CTBe 

TBOpqeCKOe 

3a.n:aHHe 

TeMbI TBOpqeCKHX 

3a.n:aHHH 

17 5 COUHaJIbHble acneKTbI 

6HOTeXHOJIOTIlH H 

6HOHlI)KeHepHH 

TBOpqeCKOe 

3a.n:aHHe 

TeMbI TBOpqeCKHX 

3a.n:aHHH 
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5. MeTOJlHQeCKHe YKa3aHHH JlJIH acnHpaHToB no H3YQeHHIO JlHCUHnJIHHbI 

IlpH H3yg:emU1: ,llHCUHllrrHHbI BbIDOJIH5ITb 

CJIe,llyroIUHe peKOMeH,llaUHH: 

1. I-byg:eHHe yg:e6HoH ,llHCUHIIJIHHbI ,llOJI)KHO BeCTHCb CHCTeMaTHqeCKH; 

IlocJIe pa3,lleJIa IIO 

peKOMeH,llyeTC5I IIO IIaM5ITH Orl,f'lTnfYU'>'C>t=>,''T'TX OCHOBHbIe Te]pMHHbI, 

3. BC5I TeMaTHKa BOnp'OC()B, CaMOCT05ITeJIbHO, 3a,llaeTC5I IIDenOll;aB~neJIeM 

)Ke ,llaIOTC5I HCTOq:f[HKH (B BHOBb H3JlaHHble B 

,lleTaJIbHOrO llOHHMaHH5I BonpocoB, rqeHHbIX Ha JIeKUHH; 

BbIDOJIHemIIO IIpaKTHqeCKHX 3a,llaHHH nOCJIe CaMOCT05ITeJIbHOH pa60TbI 

H3ytIleHl1IO Te'OpleUiQE:CKI1X BonpocoB. 

6. 	 06pa30BaTeJIbHbIe TeXHOJIorHH, HCnOJIb3yeMbIe 

,UJIH 4l0pMHpoBaHHH 

YCIIemHOfO OCBOeHH5I ,llHCUHnJIHHbI 

TeXHOJIOrHH, ,llOCTH)KeHHe IIJIaHHpyeMbIX pe3YJIbTaTOB 

COfJIaCHO 06pa30BaTeJIbHOH npOrpaMMbl. 

I-'VJl>'"''''~,",,,,n,", JIeKUHOHHbIX llO ,UHCUHIIJIHHe OCHOBbIBaeTC5I Ha aKTHBHOM MeTO,lle 

o6yg:eHI15I, KOTOPOH He naCCHBHble 3aH5ITH5I, 

IIpenO,llaBaTeJI5I. HaueJIeHbI Ha aKTHBH3aQHID 

3apaHee HaMeqaeT CllHCOK BonpOCOB, aCCOUHaTHBHoe MbIIIIJIeHHe H 

YCTaHOBJIeHHe OCBOeHHbIM MaTepHaJIOM. 

IlpoBe,lleHHe 3aH5ITHH OCHOBbIBaeTC5I Ha HHTepaKTHBHOM MeTO,lle 06yg:eHH5I, 

KOTOPOM aCllHpaHTbI B3aHMO,lleHCTByroT He TOJIbKO C HO H ,llpyr C ,llpyrOM. 

IlpH 3TOM aKTHBHOCTh B npouecce 06yg:eHI15I. B 

HanpaB.lIelfHJEO ,lle5ITeJIbHOCTH aC]ITHlDaIUC)B Ha ,llOCTH)KeHHe 

7. 
cDOH,ll oueHO"lHbIX aTTeCTaUHH H 

KOHTpO"~ IIO ,llHCUHllJIHHe llpHJIO)KeHI15I K pa60QeH 

lJ<.Wnmv ,llHCUHllJIHHbI. 

9 




8. nepeqeHh yqeOHO-MeTo,[(HqeCKOrO H HHcJ>OPMa:llHoHHoro OOeCIIeqeHHSI ,[(JISI 

caMOCTOSITeJIhHOH paooThI IIO ,[(HCllHIIJIHHe 

8.1. KapTa OOeCIIeqeHHOCTH ,[(HCllHIIJIHHhI yqeoHo-MeTo'[(HqeCKOH JIHTeparypoH 

(l1UKfl 
.B.02 «EHoTeXHOJIOnrn, B 

T.'!. vu'v"","uvOTleXl:IOJlOI'HP[» H 6a30BM qaCTh UHKJIaU ~ t:IaCTb UHKJIa U IIOBbl6opy 

aCrrHpaIUa 

(UHoeKc U nOflHoe HG36aHUe 
OUCl1UYlftUHbl) 

KOO HanpaefleHUR / UlUpp (noflHbze HaUMeHoeaHUR Hanpa6fleHUR no020m06Ku 
Hay'moii cnel1UGflbHOCmU HanpaefleHHocmu np02paMMbZ) 

2017 CeMeCTp(-bZ): 4,5 

(200 ymeepJICoeHUR 
ytte6H020 YlftaHa) 

Kapeopa HMH'leCl'CM TeXHOJIOrmI 

8.2. nepeqeHh OCHOBHOH H ,[(OIlOJIHHTeJIhHOH Y'leOHOH JIHTeparyphl 

1 

1 

2 

3 

bHOJIHOrpaqJH'leCKOe OIIHcaHHe 

(aemop, 3a2flaeue, 6UO U3oaHuR, Mecmo, u30ameflbcmeo, 
U3oaHuR, KOflU'teCmeo cmpaHUl1) 

2 

1 OCHoBHaSI JIlITeparypa 

3XYA ra3HT. Hano6HOTeXHOJIOrmr. 

pa3BHTH5I. Haycmhrn MHp.- 2011.- 1 
rrepcrreKTHBhl 

POJIh~ lllMHA. HarJI5IJJ:HM 6HOTeXHOJIOrH5I H reHeTHt:IeCKM 

328c. 

UIHKHIIa JlB., DaH 

BhmerreHH5I H O'lHCTKH 6HorrperrapaToB B pemeHHH 

MemOOUtteCKue K 

OJIHqeCTBO 

:noeMllJIBpOB B 

6H6JIHOTeKe+Ka~eApe; 
MeCTOHaXOm)l;eHHe 

3JIeKT OHHhIX H3,[(aHHH • 

3 

2 

19 

100 Ha Kap. 
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------

N!! 

1 

DH6JIHOrpa.pH1JeCKOe OnHCaHHe 

(aemop, 3aZJzaeue, euo U30aHWl, Mecmo, U30ameflbcmeo, 
zoo U30aHUJl, KOflUllecmeo cmpaHu71) 

2 
fla60pamopHblM pa60maM. - Ib.n:aTeJIbcTBo I1HI1I1Y.- 2016.- 28c. 

1K0JIHqeCTBO 

3K3eMnJIHpOB B 
6If6mWTeKe+Ka<pe.n:pe; 
MeCTOHaxo~eHHe 

3JIeKTpOHHblX H3.LJ:aHH 

3 

3 
T.A. 3aifueBa, JI.B. Py.n:aKoBa MIfKpo6IfOJIOIIDI If 
6IfOTeXHOJIOrIf5I. - I13.n:aTeJIbCTBO I1HI1I1Y.- 2011. - 76c. 

15+3£+100 Ha Ka¢. 

4 

5 

JI.B. BOJIKOBa. BIfOTeXHOJIOrIf51 rrpIfpo.n:HOro aJIb<pa-IfHTep<pepoHa 
If JIeKapCTBeHHble <POPMbI Ha ero OCHOBe. - I13.n:aTeJIbCTBO 
I1Hl'illY. - 2008- 161c. 
Py6IfH A.n. HaHo6IfOTeXHOJIOrHIf: rrpaKTIfKyM M.:BI1HOM. 
JIa6opaToplUl 3HaHIfH.-2012.- 384c. 

50+3£+100 Ha Ka¢. 

4 

2.2 IIepHo.LJ:HqecKHe H3.LJ:aHHH 

1 BecmHuK IIHJ1IIY. XUMUlleCKGJl meXHOflOZUJl U 6uomexHOflOZUJl 

2 £uomexHOflOZUJl 

3 £UOXU.MUJl 

raCT P 
2.3 HopMaTHBHo-TeXHHqeCKHe H3.LJ:aHHH 

EH 12469-2010 £uomexHoflozWl. TexHullecKue 

1 

1 

2 

mpe60eaHWl K 60KCaM MUKp06uoflozullecKou 6e30nacHocmu. 

Ha71UOHGflbHblU cmaHoapm POCCUUCKOU c[Jeoepa71uu. 

raCT P 82249 -2009 IIpaeUfla npOU3eoocmea U KOHmpOflJl 

Kallecmea fleKapcmeeHHblX cpeocme. 

2.4 O.pHD.HaJIbHbIe H3.LJ:aHHH 

KOHcmumY71UJl POCCUUCKOU c[Jeoepa71uu 

Tpyooeou KooeKc POCCUUCKOU c[Jeoepa71uu 

KOHcYflbmaHmIIflloc 

KOHcYflbmaHmIIflloc 

KOHcYflbmaHmIIfllOc 

KOHcYflbmaHmIIfllOc 

OCHOBHbIe .LJ:aHHble 06 06eCneQeHHOCTH Ha 

OCHOBHasI JIIfTeparypa o o6eCrreqeHa D He o6eCrreqeHa 

,n:orrOJIHIfTeJIbHasI JiIfTepaTypa ~ o6eCrreQeHa D He 06eCrreQeHa 

3aB. oT.n:eJIOM KOMrrJIeKTOBaHIf5I 
HayqHoH 6If6JIIfOTeKH. H.B. TlOpIfKoBa 

TeK)'ID.He .LJ:aHHbIe 06 06eCrreQeHHOCTH Ha 

(oama KOHmpOflJl flumepamYPbl) 
OCHOBHasI JIIfTepaTypa D o6eCrreQeHa D He o6eCrreQeHa 

,n:orrOJIHIfTeJIbHa5I D o6eCrreQeHa D He o6eCrreQeHa 
JIIfTepaTypa 

3aB. oT.n:eJIOM KOMrrJIeKTOBaHIf5I 
HayqHOH 6If6JIIfOTeKH H.B. TlOpIfKOBa 
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JJtI'I\f"~UC'..ln. OOK., U3OaH. e 

- Pe:JICUM 

2. 

IP-aopecClM KOMnb!Omep. cemu 

4. 
I.-fniUOtom 6a3a oaHHblx : 

cemb Haytt. 6-KU flepM. HaZJ. uccJleo. nOJlUmeXH. yH-ma. 

Cambridge Journals 
no 2YMaHum., ecmecme., 

Cambridge : Cambridge 

HHmpaHem {3JleKmpOHHblU 
: "' ....'UJI1'V 

DW')()t{UX Mecm. -
flepM. HaZJ. 

8.3. Depe"'leHb HH«Il0pMaUHoHHO-TeJIeKoMMYHHKaUHoHHoH ceTH 

«HHTepHeT}}, Heo6xoJlHMhlX JlJIH OCBoeHHH )l;HCUHnJUlHhI 

8.3.1. JIHueH3HoHHbIe ....""""71''''''­

1. 3JleKmpOH1-tafl flepMcK020 

: (nOJlHOmeKCmOeaJl 6a3a 

I flepM. HaZJ. nOJlUmeXH. YH-m, Haytt. 

nOJlUmeXHUtteCK020 YHueepcumema {3JleKmpOHHblU UUtttt,Ot.A 

ceo6ooHblU. c 3KpaHa. 

«JIaHb» {3JleKmpOHHblU 

{nOJlHOmeKCmOeaJl 	 : 3JleKmpOH. eepcuu KH., :JICypH. no ZYMaHum., 

ecmecme. u meXH. 13JleKmpoH.-6u6Jl. cucmeMa «JIaHb>J. - CaHKm­

2010-2016. - Pe:JICUM oocmyna: KOMnblOmep. 

HaZJ. uccJleo. nOJlUmeXH. vn-,rrlU 3a2Jl. c 3KpaHa. 

3. 	 ProQuest Dissertations 


u ounnoMHble nalomnbl 
6a3a lJurtno,,-A, 

Ann 2016. Pe:JICUM oocmyna: 

Global {3JleKmpOHHblU ."0,...".,,,... : {nOJlHOmeKCmoeafl 

I ProQuest 	

,-,=,,-,",-,':;:';::";=-=.::..:.:..J;:':"=~='::":":::"':::";:':":::""<~::.:..Q.:==:::"'="'-""-":":::':'::=-=-= no 

uccJleo. nOJlurneXH. c 3KpaHa. 

ouccepmaZJuu PTS {3JleKmpOHHblU pecypcJ 

""""UJ'V". eepcuu ouc. u aemopecjJ. ouc. no eceM ompaCllflM 

2003-2016. - Pe:JICUM . http://diss.rsl.ru, 

c 3KpaHa. 

u meXH. 
Press, 

5. 
3JleKmpOH. 
Cambridge. 

HaYKClM Ha aHZJl. 
1 

!1!ljQ:lLW!lllY:.!:.!i..:.f!:l!J1Q'!.lf!.~..QD~: - 3a2Jl. c 3KllaHa. 

8.3.1.1. H'IIOlIM:ilUIHOHHble CnpaBOqHhle CHCTeMbl 

1. 
nO.IlHlJm,eK(:mIJeClfl 6a3a oaHHblx npaeoeou UHcjJOpM. 

flpaeoeafl KOHcYJlbmaHmflJlIOC {3JleKmpOHHblU pecypcJ : 

: OOK., KOMMeHm., KH., cm., 0630Pbl u op.]. ­

cemeeafl, 50 cmaHZJuu. ii1ocKea, 1992-2016. oocmyna: 

KOMnblOmep. 	cemb Hayti. 6-KU flepM. HaZJ. nOJlUmeXH. yH-ma. c "'ALI...." ..... 

2. HHfjJopMaZJuoHHaJl cucmeMa 
{nOJlHOmeKCmOeaJl oaHllblx npaeoeou UHcjJOpM. 
:JICypH. U op.} I Bepcufl 6.3.2.22, cemeeaJl, 
2009-2013. oocmyna: KOMnblOmep. cemb 
yH-ma. - 3a2Jl. c ",v.v.",/'! 

1 e 
COOCTBeH!{I,Ie illlH npe,llOCTaBIDIeMble I1HHI1Y no ,llOrDBOpy 

12 

http:6.3.2.22
http:1!ljQ:lLW!lllY:.!:.!i..:.f!:l!J1Q'!.lf
http:http://diss.rsl.ru


8.4. TIepeqeHb JIHueH3HOHHoro DporpaMMHoro OfieCDeqeHHH 

NQ 
D.D. 

BH,L( yqefiHOrO 

3aHHTHH 

HaHMeHoBaHHe 

DporpaMMHoro 

DpO.L(yKTa 

Per. HOMep 

JIHueH3HH 

Ha:maqeHHe 

DporpaMMHoro DpO.L(yKTa 

1 TIpaKTHtleCKOe, 

TBOp'leCKOe 

Windows 7 MS Imaginel Pa60Ta C llOKYMeHTaMH, 

BbII10JIHeHHe paC'leTOB H 

ITOllrOTOBKa OT'leTa ITO 

TBOp'leCKoMY 3a]laHHIO 

TIpaKTH'leCKOe, 

TBOp'leCKOe 

Office Professional 

2003 
41786522 Pa60Ta C lloKYMeHTaMH, 

BbII10JIHeHHe paC'leTOB H 

ITOllrOTOBKa oneTa ITO 

TBOp'leCKOMY 3a]laHHIO 

9. 	ODHcaHHe MaTepHaJIbHO-TeXHHqeCKOH fia3bI, Heofixo,L(HMOH ,L(JIH ocymeCTBJIeHHH 

ofipa30BaTeJIbHOrO Dpouecca DO ,L(HCUHDJIHHe 

9.1. CDeUHaJIbHbIe DOMemeHHH H DOMemeHHH ,L(JIH caMOCTOHTeJIbHOH pafioTbI 

Ta6JIHI(a 7 

N!! TIoMemeHHH 
TIJIOma,L(b, 

M2 

KOJIHQeCTBO 

DOCa,L(OQHbIX 

MeCT 
D.D. Ha3BaHHe 

TIpHHa,L(JIeiKHOCTb 

(KallJe,L(pa) 

HOMep 

aY,L(HTopHH 

1 2 3 4 5 6 

1 KOMITblOTepHbIM KJIacc Ka<pellpa XT 305 36 10 

2 na6opaTOpH51 Ka<pellpa XT 317 70 6 

3 na60paTOpH51 

TepMH'leCKOrO aHaJIH3a 
Ka<pe.upa XT 318 200 4 
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9.2. OCHoBHoe Y'1efiHOe ofiopy'[(oBaHHe 

Ta6mIUa 8 

.N!! 
n.n. 

HaHMeHOBaHHe H MapKa 
ofiopy'[(oBaHHII (cTeH'[(a, 

MaKeTa, nJIaKaTa, 
JIafiOpaTopHoe 
ofiopy,[(oBaHHe) 

KOJI-BO 
e,[(. 

<l>opMa npHofipeTeHHII / BJIa,[(eHHII 

(coficTBeHHocTh,onepaTHBHoe 
ynpaBJIeHHe, apeH,[(a H T.n.) 

HOMep 
ay,[(HTopHH 

1 2 3 4 5 

1 

ITepCOHaJIbHble KOMrrblOTepbI 
(JIOKaJIbHa5I KOMrrblOTepHa51 

ceTb): 

MOHHTOP: AOC 
185LMOOO13 
MbIIllb: OKLICK 105 M 

Kmumarypa: OKLICK 100 M 
BLACKPSI2 
CHcTeMHhrn 6JIOK: 
I1poueccop ­ Intel Pentium 
CPU G2030 3.00GHz 
MaTepHHCKa5I rrJIaTa ­ ASUS 

P8B75V 

OrrepaTHBHa5I rraM5lTb ­ 4 fB 
)KecTKHH ,[(liCK ­ 500 fB 

10 OrrepaTHBHoe ynpaBJIeHHe 305 

2 
ABToMaTH'leCKHe 

TeH3HoMeTpbI K 100 BP 2 

KRUSS (fepMaHH5I) 

1 OrrepaTHBHoe ynpaBJIeHHe 318 

3 

OrrTH'leCKHH MHKpocKorr 

«Axio Imager» qmpMbI Carl 
Zeiss 

1 OrrepaTHBHoe ynpaBJIeHHe 318 

4 

MHMaTWIeCKa5I KaMepa ,WI5I 

KOH'IpOAA TeMrrepaTypbI H 
BJIaJKHOCTH B03,[(yxa TH-ME­
025 065 100 

1 OrrepaTHBHoe ynpaBJIeHHe 318 

5 <l>JIOTOMarnHHa 237<l>fl 1 OrrepaTHBHoe ynpaBJIeHHe 318 

6 
YJIbTPa3BYKOBOH H3JIy'laTeJJ1, 
I1M1320 

1 OrrepaTHBHoe ynpaBJIeHHe 318 

7 
I1pH6op ,[(AA H3MepeHH5I 
'lHCJIa H pa3MepOB 'laCTHU B 
pacTBope Lasentec PVM-900 

1 OrrepaTHBHoe ynpaBJIeHHe 318 

8 
M3MepHTeJIb CTaTH'leCKOH 

rrpO'lHOCTH rpaHYJI MITr-lM 
1 OrrepaTHBHoe yrrpaBJIeHHe 318 

9 
fpaHYAATop CMeCHTeJIb 

Typ6oJIorraCTHoH 
Tflf-009K01 

1 OrrepaTHBHoe ynpaBJIeHHe 318 
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10 
fpaHymlTop Bepn:lKaJIbHbIH, 
rpaHYIDITop-30 

1 OrrepaTYIBHOe yrrpaBJIeHI:Ie 318 

11 
AHaJII:I3aTOp BJIroKHOCTI:I MS­
70 

1 OrrepaTI:IBHOe yrrpaBJIeHI:Ie 318 

12 
lliMepI:lTeJIb rrbUII:IMOCTI:I I:I 
.nI:lHaMI:IqeCKOH rrpOqHOCTI:I 
rpaHyJI I1KI1f 

1 OrrepaTI:IBHOe yrrpaBJIeHI:Ie 318 

13 
I1pI:l60p .nIDI I:I3MepeHIDI 
CJIe)!G:IBaeMOCTI:I rrpo.nYKTa 
ACAP Easy 

1 OrrepaTI:IBHOe yrrpaBJIeHI:Ie 318 

14 pH-Merp «AHI10H 7000» 1 OrrepaTI:IBHOe yrrpaBJIeHI:Ie 318 

15 
AHaJII:ITI:IqeCKl:Ie BeCbI BCn­
20010,IA (c TOqHOCTbIO.nO 4­
ro 3HaKa) 

1 OrrepaTI:IBHOe yrrpaBJIeHI:Ie 318 

16 
BaKYYMHblll Hacoc «Pfeiffer 
DUO 5 M» 

2 OrrepaTI:IBHOe yrrpaBJIeHI:Ie 318 

17 

AHaJII:I3aTOp I:IMrrYJIbCHOH 
xeMocop6uI:lI:l TPD/TPRITPO 
.nIDI I:ICCJIe.nOBaHIDI 
KaTaJII:ITI:IqeCKOH aKTI:IBHOCTI:I 
KaTaJII:I3aTOpOB 

1 OrrepaTI:IBHOe yrrpaBJIeHI:Ie 317 
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JIHCT perHCTpaQHH H3MeHeHHH: 

Xl! 
n.n. 

CO)1,ep~aHHe H3MeHeHHH 

,L(aTa, 

HOMep npOTOKOJIa 

3aCe)1,aHHH 

Ka«}le)1,phl. 

ITO)1,nIICh 

3aBe)1.ylOm.ero 

Ka«}le)1,pOH: 

1 2 3 

1 

2 

3 

4 
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POCCHHCKOH¢enepauHH 

06pa30BaTeJThHOe yl:!peJK,[(eHHe 

«IIepMcKHH HanHOHaJlbHbIH HCCJIenOBaTCJlbCKHH nOJlHTeXHH'IeCKHH 

YHHBepCHTCT» (lIHIDIY) 

npOBeJleHHH npoMemyrolJHoH 
«bHOTeXHOJIOfM5I, B T."!. tmoB'ttHQ-E~.m'1IbI"1IH 

HanpaBJIeHHe nO,lJ;rOTOBKH 18.06.01 TeXHOJIOrHlI 

HanpaBJIeHHOCTb (npmlmJIb) npOrpaMMbI bHOTeXHOJIOrHlI 

acnHpaHrypbl 
CneQHaJIbHOCTb 05.17.01 Bem:eCTB 

KBaJ1H1JmKaQHH . BbmYCKHHKa I1cCJIeAOBaTenb.I1penoAaBaTenb~HccneAoBaTenb 

XHMlfll.eCKHe TeXHOnOrH (XT) 

<PopMa o6y'leHHH 

Kypc: 

TpY,lJ;OeMKOCTb: 
KpeAHTOB no pa6oqeM)' nnaHY: 43E 

no pa6oQeM)' yqe6HOM)' nJTaHy: 144 Q 

BH,lJ;bI KOInpOJIH c YKa3aHueM {,"fl"'P/'TT'~ 
3K3aMeH: 4, 5 

llepMb 2017 r. 



<I>OH,ll OUCHO'lHbIX (<I>OC) ,1J.JUI npOBe,1J.eHHH npOMe:tKYTO'lHOH 

OCHOBaHHH CJIe,1J.yrornHX 

" <l>enepaJIbHbrn 

uVI~'n~V"U.~H npHKa30M H 

8830T «30})HIOIDI2014 r.no oaEmeHH:1O no,n;rOTOBKH 18.06.01 MMHG:eCKM TeXHOJIOrnx. 

~eBPaIDI 

arreCTaUHH 

B Vi. 6HOHaHOTeXHOJIOrHH» pa3pa60TaH Ha 

CTaH,l.{apT BbIcmero 06pa30BaHH5l:, 

POCCHMCKOM 

CneUHaJIbHOCTH 17.01 TeXHOJIOrHX 

pa3pa60TaHHbrn 3KCnepTHbIM COBeTOM ObIClllCH aTTecTaqHoHHoM KOMHCCHH 

POCCHH 

KaH,1J.HnaTCKoro no 

" 06rna5I XapaKTepHCTHKa 

" ITacnopT HayqHOM 

CBX3H C YTBep)K,[(emieM OT 25 
YTBep)K,[(eHHH HOMeHKJIaTypbI no KOTOPbIM 

CTeneHH» (peoaKl1Ufl om 14 
" ITporpaMMa HayqHOM CneUHaJIbHOCTH 

TeXHOJIOrn5I HeOpraHHQeCKHX BerneCTB. 

<DOC U"....u.U1'YLn Kacpe)J.pbI XT 
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'Vu?i::~/ 
(no!lJ1)lC&) 

(4)a.\HI!1\1Jll1.0.) 

PYKOBO)J.JITeJIb 


nporpaMMbI (yqeH!Il! creneHb, 3saHHe) 


COfJIaCOBaHo: 

HaLJaJIbHHK ynpaBJIeHH5I JI.A. 
nO)J.rOTOBKH KaLIPOB 

BbICllJeH KBaJIHCPHKau:ml 



",pup'I'",nA 

1. ~opMHpyeMbix 	 :nanbl HX ~OpMHpOBaHHB H 

KOHTpOJIHpyeMbIe pe3YJIbT3TbI o6yQeHHB 

1.1 nepeQeHb KOMneTeHUHH C YK333HHeM :n3nOB HX ~OPMHpOB3HHB B npouecce 

OCBoeHHB 06p330BaTeJIbHOH nporp3MMbI 

IIpo<i>ecCHOH<UI.bHOH 06pa30BaTerr.bHOH rrporpaMMe 

J(HCUHIIJIHHa IiI B T.l:J:. 6HoTexHOrrOrmD) 

<i>opMHpoBamIH crreJ!:YlOI.l\HX J(HcunIIJIHHapH.bIX l:J:aCTeH KOMIIeTeHUHH: 

IIOJ(XOJ(OB B 

1.2 	 3T3nbI ~OPMHpOB3HHB KOMneTeHUHH 

MaTepHarra J(HCUHIIrrHH.bI B Tel:J:emre 

<,..rlP rr"I'·'Kt~TnAU·1:.T aYJ(HTOpH.ble rreICI:(HOHH.ble 3aHHTRH, B 5 "Al.KA/~Tr'''' 
IIUlaKTHl:J:eCKHe 3aHHTIDI, a TaK:>Ke CaMOCTOHTerr.bHa5I pa60Ta aCIIHpaHToB. B PaMKax OCBOeHRH 

Yl:J:e6HOro MaTepHarra J(HCUHIIJIHH.bI <i>OPMHpyroTCH KOMIIOHeHT.bI J(HcUHIIJIHHapH.bIX 

KOMD[eTeHUHH 3Harnb, YK::naHH.ble B J(HcUHIIJIHHapH.bIX B 

KOTOp.ble B.bICTYIIaroT B Ka'IeCTBe 

IIOKa3aTeJIHMH J(OCTH:>KeHHH 3aJ!:aHHoro ypOBHH OCBOeHRH KOMIIeTeHUHH (Ta6rr. 1). 
Ta6rrHIla 1 

KOHTpOJIHpyeMhlX pe3yrr.bTaTOB o6y'IeHHH IIO J(HCUHIIJIHHe 

3.1 3HaTb 

opraHl13aUHH 

rrpOl13BO,llCTBa, 

CTPYKTYPY, 

Bbl,lleneHHeM 

O,llYKTa 

OCHOBHble npHHUHIThI 

6HoTeXHOnOrnqeCKOrO 

ero HepapXnqecKYIO 

MeTO,llbl oueHKH 

3.3 3HaTb l1HHOBaUHOHHf,Ie rryTH C03,llaHIDI 

6HoTeXROnOrnqeCKHX npO,UyKTOB Ha 

OCROBe 

reROMMKH, 

Hcnonb30BaHM51 

npoTeoMHKM 

TeXHOnOrnqeCKOrO 

KOHetIHOrO 

YCBoeHHhle 3HaHlUJ 

TB 

TB 

TI3 

http:KOMIIOHeHT.bI
http:J(HCUHIIJIHH.bI
http:J(HCUHIIrrHH.bI


Y.3 YMeTh ocymecTBIDITh aHaTII13 

6HOJIOrK'leCKH aI<THBHbIX COe,nHHeHI1M 

MeTO,nOM HMM)'HO(jJepMeHTHOrO aHaTIH3a 

IIpH06peTeHHhle BJIa,neUHSI 

B.1 BJIa,neTh MeTO,naMI1 H Cpe,nCTBaMH 

paUllOHaTIhHOro BhI60pa arrrrapaTyphI, 

YCJIOBIDI H nma MHKpoopraHH3MOB MJI 
rrpOBe,neHHJI orrpe,neJIeHHOrO 

6HOTeXHOJIorwqeCKoro~ouecca 

OT3 I13 

C - co6eceooeQ1-/ue no meMe; TB - meopemUlieCKUU eonpoc,' T3 - meoplieCKoe 3aoaHue C 

YliemOM meMbl HaYIiHO-UCCJleoOeameJlbCKOU OeflmeJlbHOCmU; OT3 - omliem no meoplieCKOMY 

3aoaHUlO; ll3 - npaKmUlieCKoe 3aoaHue C YliemOM meMbl HaYIiHO-UCCJleoOeameJlbCKOU 

OeflmeJlbHOcmu. 

Co6eceooeaHue - cpeocmeo KOHmpOJlfl, op2aHU30eaHHoe KaK cnel1UQJlbHafl 6eceoa 

npenooaeameJlfl C acnupaHmOM Ha meMbl, Ce5l3aHHble C U3YliaeMou OUCl1UnllUHOU, U 

paCCliumaHHoe Ha eblflCHeHue 06beMa 3HQ1-/UU o6YlialOUfe2ocfl no onpeOeJleHHoMY pa30eJlY, 

meMe, np06JleMe U m. n. 
TeoplieCKoe 3aoaHue liacmUIiHO pe2JlQMeHmUpOeaHHoe 3aoaHue, UMelOUfee 

HecmaHoapmHoe peUleHue U n03eOJlfllOUfee oUClZHocmupoeamb YMeHUfl, UHme2pupoeamb 3HaHUfl 

Pa3JlUIiHblX o6Jlacmeu, ap2YMeHmupoeamb co6cmeeHHYlO mOIiKY 3peHUfl. 

I1ToroBoH: Ou;eHKOH: OCBoeHIDI )J}fCUI1IIJUlHapHbIX qaCTeH: KOMneTeHUHH: (pe3YJIbTaTOB 

o6yqeHI15I no .L(HCUl1nJII1He) 5IBJI5IeTC5I npOMe)l(YTOqfla5I aneCTaul15I B BI1.LJ;e 3aqeTa (4 CeMeCTP) 11 

KaH)J}f.LJ;aTCKOro 3K3aMeHa (5 CeMeCTP), npOBo.LJ;I1Mble C yqeToM pe3YJIbTaTOB TeKymero 

KOHTPOJI51. 

2. 	 OnHcaHHe nOKa3aTeJIeH U KpHTepHeB oueHHBaHHH KOMneTeHUHH Ha 

pa3JIHQHblX :nanax HX <iJOpMHpoBaHHH, onHcaHHe mKaJI oueHHBaHHH. 

B npouecce <l>OpMl1pOBaHI15.! 3a5IBJIeHHbIX KOMneTeHUI1H: I1CnOJIb3)'1OTC5I Pa3JIl1qHble 

<l>OPMbI OueHOqflbIX Cpe.LJ;CTB TeKymero H npOMe)l(YTOqflOro KOHTPOJI5I. 

KOMnoHeHTbI .L(HCUl1nJII1HapHbIX KOMneTeHUI1H:, YKa3aHHbIe B .LJ;HCUHnJIHHapHbIX KapTax 

KOMneTeHUI1H: B pa6oQeH: nporpaMMe .LJ;I1CUl1nJIHHbI, BbICTynaJOT B KaQeCTBe KOHTpOJIl1pyeMbIX 

pe3YJIbTaTOB o6yqeHIDI B paMKax OCBOeHI15I yqe6Horo MaTepHaJIa .LJ;HCUl1nJII1HbI: 3HaTb, yMeTb, 

BJIa.LJ;eTb. 

2.1 TeKYII(HH KOHTPOJIh 

TeKyml1H: KOHTPOJIb .LJ;JI5I KOMnJIeKCHOro OueHI1BaHH5I nOKa3aTeJIeH: 3HaHFlH:, yMeHHH: H 

BJIa.LJ;eHHH: .LJ;I1CUl1nJII1HapHbIX QaCTeH: KOMneTeHUI1H: (Ta6JI. 1) npOBO.LJ;I1TC5.! B <l>opMe 

co6eCe.LJ;oBaHIDI 11 3amHTbI OTQeTa 0 TBOpQeCKOM 3a)laHl1l1. 

• 	 CooeceAoBaHHe 

~ oueHKH 3HaHHH aCnl1paHTOB npOBO.LJ;HTC5I co6eCe)lOBaHl1e B BI1)le CneUHaJIbHOH: 

6eCe)lbI npenO)laBaTeJI5I C o6yqaIOml1MC5.! Ha TeMbI, CB5I3aHHbIe C H3yqaeMOH: )lI1CUl1nJII1HOH: )lJI5I 

BbI5ICHeHI15.! o6beMa 3HaHHH: no onpe)leJIeHHoMY pa3)le.rry, TeMe, np06JIeMe. 

Co6eCe)lOBaHHe MO)l(eT BbIllOJIH5.!TbC5I B I1H.LJ;HBH)lYaJIbHOM nOp5I)lKe I1JII1 rpynnoH: 

aCnl1paHToB. 

Kpl1Tepl1H H nOKa3aTeJII1 OueHHBaHl15.! co6ece.LJ;OBaHH5.! oTo6pa)l(eHbI B IllKaJIe, 

npHBe)leHHOH: B m6JI. 2. 

Ta6JII1IJ,a 2 
YpOBeHh 


OCBoeHHH 


3aQTeHO 

KpHTepHH oueHHBaHHH ypOBHH OCBoeHHH yqeOHOrO MaTepHaJIa 

AcmlpaHT AOCTaTOqHO cB060AHO I1CnOJlh3yer <jJaKTl1lieCKI1H MaTepl1aJI no 3aAaHHOMY 

Bonpocy, YMeeT onpeAeJlJlTb npI1QI1HHO-CJleACTBeHHble CBJl311 C06bITI1H, JlOrl1liHO 11 

rpaMOTHO, C I1CnOJlb30BaHI1eM npo<jJeCC110HaJIbHOH TepMI1HOJlOrl111 060CHOBbIBaeT 

CBOIO TOQKY 3peHIDL 



• 	 3anuna OT"ICTa 0 TBOpQCCKOM 3aLJ;amlH 

)J,mI Oll,eHKIf YMcmlii H BJlaLJ;CHHH aClmpaHTOB TBOp'IeCKOe 3a.n;aHIfe, 

IfMelOmee HeCTaH.n;apTHOe pemeHIfe If IT03BOmIlOmee IfHTerpIfpOBaTh 3HaHIDI Pa3JIH1fHhIX 

aprYMeHTIfpOBaTh c06CTBeHHyro TOLIKY 

TBOp'IeCKIfe 3a.n;aHH,lI Moryr BhITIOrrH.SIThC.SI B ITOp.SI.n;Ke IfrrIf rpyrrITOH 

aCITIfpaHTOB. 

KpIfTepHH oueHHBaHH.SI 3amIfThI OT1feTa TBOp'IeCKOrO 3a.n;aHH.SI oT06pa)KeHhI B illKaJ1e, 

pHIse.n;,eHfIOH B 

3a1.£me1io acnHpaHT 

BbInOJIHHJI TBOpqeeKOe 3a.naHHe yenelIIHo, nOKa3aB B ueJIOM 

CHCTeMaTH'-IeCKOe HJIH conpoBo)}()J,aJOIIIeecH OT)J,eJIbHbIMH OlIIH6KaMH npHMeHeHHe 

2.2 llPOMc:m:yT01:maH arrCCTanHH 

)J,OITYCK K ITpOMe)l()'TO'IHOH aTTeCTaumf ocymeCTBJI.SIeTC.SI ITO pe3yrrhTaTaM TeKymero 

KOHTpOmI. IlpoMe)KYTo'IHa.SI aTTeCTall,H,l[ ITPOBO.n;HTC.SI B BH)J,e 3a'Iera (4 H 

KaH)J,HLJ;aTCKOro 3K3aMeHa (5 CeMeCTp) ITO .n;HCUHITJIHHe, B YCTHo-IIHchMeHHoH <popMe ITO 

6HJIeraM. COLJ;ep)KHT LJ;mI ITpOBepKH 3HaHHH H 

KTlI'IeCK()e 3a)J,aHHe (Il3) )J,mI 

THltvrPTX KOMITereHUHH. 

<p0pMHpyeTC.SI TaKHM 06proOM, B Hero ITOITaJm BOITPOCbI H 

llH1PYlOIIJ[He VPC)Bf:Hh C(j]IOpIMFIPC)BSlHE[OCTIf Bcex 3a.SIBrreHHbIX Jll[CUHITrrIfHapHhIX 

B ITpHrrO)KeHHIf 1. 

• 	 llbcaJlbI OUCHHBaHHH PC3YJlbTaTOB 06yQCHHH npH 3aQCTC H KaHLJ;HLJ;aTCKOM 

3K3aMCHC: 

OueHKa ITO .n;HCll,IfITrrHHe B <popMe YPOBH.SI C<pOpMIfpoBaHHocTIf 

KOMITOHeHTOB 3flGmb, YMemb, 6JlaOemb 3a.SIBrreHHhIX ,llIfCUIfITJIHHapHhIX KOMITereHUHH 

ITPOBOLJ;IfTC.SI ITO illKaJ1e oueHIfBaHIf.SI {(3a'ITeHO», «He3a1fTeHO» ITyreM BhI60pO'IHOro KOHTp0JUI BO 

BpeM.SI 3a'IeTa H CHCTeMe oueHHBaHH.SI KOHTporr.SI BO 

KaH,llH)J,aTCKoro 3K3aMeHa. 

llIKaJ1hI H oueHIill pe3yrrbTaToB 06yqemm ITpH c)J,a'Ie 3a'Iera H 

KaH.n;HLJ;aTCKoro 3K3aMeHa .n;rr.SI KOMITOHeHTOB 31iamb, YMemb U 6JlaOemb HI-'KlDv,L!,vllV> B 4 H 

Ta6J1.5. 

Ta6rrHua 4 

3al.lme1io 

HJIH eo.nep){{aIIIHe OT)J,eJIbHble 

Bonpoe 6HJleTa. nOKa3aJI 

3 

http:KOHTporr.SI
http:oueHHBaHH.SI
http:oueHIfBaHIf.SI
http:ITPOBOLJ;IfTC.SI
http:YPOBH.SI
http:p0pMHpyeTC.SI
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KpHTepHH OueHHBaHHHOueHI~a 

npaBHJIbHO. 

BblflOJIHHJI KOHTPOJIbHOe 3a,1l,aHHe HJIH C He60JIbmHMH 

HeTO":lHOCTSlMH. TIOKa3aJI ycnemHoe HJIH COnpOBOJKJl.8lOrn:eeCSI OT,1l,eJIbHbIMH 

H8BhIKOB nonyqeHHbIx 3HaHHH H YMeHHH npH pemeHHH 

• npO<peCCHOHaJIbHbIX 3a,1l,a":l B paMKaX YCBOeHHOrO )"Ie6HOrO MaTepHaJIa. OrBeTHJI Ha \' 

• ,1l,OnOJIHHTeJIbHbIX BOnpOCOB npaBHJIhHO. 

I1pH OTBeTe Ha Bonpoc 6HJIeTa aCnHpaHT npOJJ;eMOHCTpHPOBaJI 

<pparMeHTapHhle 3H8HHH npH OTBeTe Ha Bonpoc I1PH OTBeTax 

tWTnrlf'''T 6hlJIO ,1l,onyrn:eHO MHO:tKeCTBO HenpaBHJIhHbIX OTBeTOB. 

BhlflOJIHeHHH KOH-rpOJIhHOrO 3a,1l,aHHSI 6HJIeTa 

HaBhIKOB npH pemeHHH 

.nT,,,,,.,,,,r',,, MarepHaJIa. I1pH OTBeTax Ha 

, 

l""nnn M Bm'l.,l(e:HMH Ha KaHtlHtlaTCKOM 3K3aMeHe 

KpHTepHH oueHHB8HHHOueHI~a 

ACnHpaHT npO,1l,eMOHCTPHPOBaJI C<pOpMHpOBaHHhle H CHCTeMaTH'IeCKHC 3HaHIDI npH 

OTBeTe Ha TeOpeTH":IeCKHH Bonpoc 6HJIeTa. I10Ka3aJI OTJIH":IHhle 3H8HHH B paMKax 

YCBoeHHoro Y":Ie6HOrO OTBeTHJI Ha Bce HJIH 60JIhmHHCTBO ,1l,OnOJIHHTeJIhHhIX 

BonpOCOB.
5 

AcnHpaHT npaBHJIhHO BblflOJIHHJI KOHTPOJIhHOe 3a,1l,aHHe 6HJIeTa. I10Ka3aJI ycnemHoe H 

CHCTeMaTH":IeCKOe npHMeHeHHe nOJI)"IeHHhIX 3HaHHH H pemeHHH 

npO<peCCHOHaJIhHhIX 3a,1l,a":l B paMKax YCBoeHHoro )"Ie6HOrO MarepHaJIa. OTBeTHJI Ha Bce 

HJIH OOJIbmlm()TE~O ,1l,OnOJIHHTeJIhHhIX BonpOCOB. 

ACnHpaHT npO,1l,eMOHCTPHPOBaJI C<pOPMHpOBaHHhle, HO OT,1l,eJIhHhIe np06eJIbI 

3HaHWI npH OTBeTe Ha Bonpoc I10Ka3aJI HeJJ;OCTaTO":lHO 

3H8HHH B paMKax YCBoeHHoro )"Ie6HorO MaTepHaJIa. Ha 

60JIbmHHCTBO JJ;onOJIHHTeJIbHbIX BonpOCOB. 

4 AcnHpaHT BbInOJIHHJI KOHTPOJIbHOe 3a,1l,aHHe C HeTO":lHOCT5!MH. 

I10Ka3aJI B ueJIOM ycnemHoe, HO cOnpOBOJKJl.8lOrn:eeC5! OT,1l,eJIbHbIMH omH6KaMH 

npHMeHeHHe H8BbIKOB nonyqeHHbIX 3HaHHH H YMeHHH npH peIlleHHH 

npo<peccHOHaJIbHbIX 3aJ],a":l B paMKax YCBoeHHoro )"Ie6Horo MaTepHaJIa. OrBeTHJI Ha • 

60JIhIllHHCTBO JJ;onOJIHHTeJIhHbIX BonD'OCI::m. 

BbInOJIHHJI KOH-rpOJIbHOe 3aJJ;aHHe 

OTBeTe Ha 

HeYBepeHHble 3HaHHH B 

OTBeTax Ha JJ;onOJIHHTeJIbHbIe BonpOCbl 

3 C cymecTBeHHblMH HeTOtrnOCT5IMH. 

TIOKa3aJI B ueJIOM ycnemHoe, HO He CHCTeMaTH'IeCKOe npHMeHeHHe nonyqeHHbIX 3Ham:IH 

H npH peIlleHHH 3aJ],a":l B paMKax YCBoeHHoro )"Ie6HOrO 

MaTepHaJIa. I1PH OTBeTax Ha ,1l,OnOJIHHTeJIbHble BonpOChI 6hIJIO ,1l,onyrn:eHO MHoro, 

HeTO":lHOCTeH. 

I1PH OTBeTe Ha TeOpeTH'IeCKHH Bonpoc acnHpaHT 

<pparMeHTapHbIe 3HaHHH npH OTBeTe Ha Bonpoc I1PH OTBeTax Ha 

J],onOJIHHTeJ1hHhIe 6bIJIO J],onymeHo MHO:tKeCTBO HenpaBHJIbHhlX OTBeTOB.2 
I1pH BbInOJIHeHHH KOHTPOJIhHOrO 3aJJ;aHH5I aCnHpaHT np0,1l,eMOHCTPHPOBaJI 

":IaCTH":IHO OCBoeHHoe YMeHHe H npHMeHeHHe nonyqeHHbIX HaBbIKOB npH peIlleHHH 



I1PH OueHKe YPOBH5.I qaCTeH: KOMnereHUHH: B 

PaMKax BbI6opo'IHorO KOHTpOlliI npH cJJ,aqe 3aqeTa H KaHJJ,HJJ,aTCKOrO :3K3aMeHa CQHTaerC5I, 'ITO 

nO.rr:yqeHHM OueHKa npOBep5IeMOH: B 6HJIeTe }J,HCUHnJIHHapHOH: l.IaCTH KOMneTeHUHH o606maeTC5.I 

Ha BCe JJ,HCUHnJIHHapHble qaCTH KOMneTeHUHH:, <p0pMHpyeMbIX B PaMKax JJ,aHHOH: yqe6HOH: 

JJ,HCUMTIJIHHbI. 

oueHKa C<pOPMHPOBaHHOCTH Bcex 

KOHTpOlliI B BHJJ,e HHTel['OatJIbHOH:KOMneTeHUHH: npOBOJJ,HTC5I C yqeToM 

oueHKH no CHCTeMe OueHHBaHH5I «3aQTeHO» H ((He3a'ITeHO». 

Uu:eH01{]HbIH JIHCT YPOBIDl C<pOpMHpOBaHHOCTH JJ,HCUHnJIHHapHbIX KOMneTeHUHH: 

Ha3aQeTe 

Ta6JIHua 7 
PlJ,'HnULTTX JIHCT 

HTorOBM oueHKa ypOBH5.I KpHTepHH oueHHBaHH5.I KOMneTeHUHH 

C<pOpMHpOBaHH OCTH JJ,HCUHIIJIHHapHbIX 

no JJ,HCUHIIJIHHe owemev 

4 

3 no JJ,HCUHnJIHHe oueHRY 

«yJJ,OBJIeTBO HTeJIbHO» 

2 AcnnpaHT nOJIyqHJI no JJ,HCUHnJIHHe VLI,Y"" 

3. LIHQeCKHe MaTepHaJ1h1, onpe,lleJUnow,He npou:e,[Q'phl ou:eHHBaHHH 

pe3YJ1bTaTOB o6yQeHHB no ,llHCU:HnJ1HHe 

:3a,J'l;aE[H5I JJ,lliI TeKymero 

6bITb Ha oueHHBaHHe: 

1. YPOBH5I OCBOeHH5.I HayqnbIX OCHOB npO<peCCHOHaJIbHOH: 

JJ,e5ITeJIbHOCTH; 

CTeneHH rOTOBHOCTH aCnHpaHTa 3HaHH5.I H npO<peCCHOHaJIbHO 

3Ha'IHM)'IO HH<popMaUHIO H ouem-maHHe C<pOpMHpOBaHHOCTH KOfHHTHBHbIX YMeHli1H. 

3. npHo6peTeHHbIX YMeHHH:, 3Ha'IHMbIX JJ,lliI npo<peccHOHaJIbHOH: 

JJ,e5ITeJIbHOCTH. 

-J""".J,"'LlIKLI.l JJ,lliI oueHHBaHH5.I KorHHTHBHbIX 

Heo6xo}J,HMOCTb rrpOB(~JJ,E~Hll[5I 

no LUIQ>q)ep,eHUHaUHH HHmOIDMlallHH Ha B3aHM03aBHCHMble qaCTH, BbrnBJIeHHIO B3aHMOCB5I3eH: 

Me)KJJ.y HHMH H T.n.; 



4.3 

no 

CHCTeMHoro f'T1"\Ulr'T"'rm,"'I'.U 

YCBoeHlIlO HH<p0pMaUHH 113 pa3HhIX HCTO'IHHKOB, ee 

no KOMnJIeKCHOMY HCnOJIb30BamflO YQe6HOH .D;HCUHnJlliHbI 

.D;illI H npaKTHQeCKI1X np06JIeM. 

ilPH COCTaBJIeHHH 3a.D;aHHH He06xo.D;HMO HMeTb B BH.D;y, "llT0 OHH .D;OJI)J(ffbI HOCHTb 

KOMnJIeKCHbIH xapaKTep H <pOpMHpOBaTb 

4. 	 TBnoBbIe KOHTPOJIhHbIC BonpOCbI B 3a):(aHlIH BJIB BHbIe MaTepmlJIbI, 

HCOOxo):(HMbIe ):(JlH ou;eHKB 3HaHBu, YMeHBu, HaBbIKOB H (BJIB) onhITa 

):(eHTeJIhHOCTH, xapaKTCpB3yrom.BX JTanbI 4JopMBpoBaHBH KOMneTcHU;BH B 

npou;cccc OCBOCHBH oopa30BaTeJlhHOil nporpaMMbI 

4.1 TBOpQeCKHe 3a.D;aHIDI: 

1. 	 YTHJlli3aIJ;B5I CeJIbCKOX0351HCTBeHHbIX OTXO):(OB C nOMOmbIO MeTO.D;OB 

2. 	 C03.D;aHHe TeXHOJIOmM. .D;illI BOCCTaHOBJIeHH5I OKpY)KaIOmeH 


HCnOJIb30BaHHeM relfHI:)-:fIHlKelHelPHI:)-l\,fOJ:{m::pHUH'poIBaHHbIX MHKpOOpraH113MoB. 


3. 	 MeTO.D;bI C03.D;aHH5I HOBbIX BaKUHHHhIX npemlpalTOB. 

4. OCHoBHble npHHUHnhI nOBhITIIeHH5I KaqeCTBa npO)lYKUI1H OHOT(~XFIOJl[On!1ql~CI<:HX 

Ha 3aqeTe no 

)lHCUHnJIHHe: 

4.2 KOHTpOJIbHhIe BonpOCbI )lillI OueHHBaHH51 

1. 	 iloIDITHe 6HOTeXHOJIOrHH KaK TeXHOJIOr~eCKoro npHeMa 

C ueJIbIO HM HOBhIX 

2. 

MO)lH<pHUHPOBaHHbIX 

HOBhle BemeCTBa. 

0 TIoIDITHeTIoH51THe 0 6H06e30nacHocTH. bH06e30nacHocTb B 

KJIeTO'IHhIX, TKaHeBbIX H OPlraFIOI'eHHhIX bHO'Te~rn()JI(ma[JlX o reHeTHqeCKOM pHcKe 

H 6H06e30nacHocm B 6HOHH)KeHepHH H 

KJIeTOK H BJIH51HHe BHemHHX Hql~CI<l1X H <pH3HKO­

XHMHqeCKHX <paKToPOB Ha POCT H 6HOCHHTe3 Y MHKpOOpraHH3MOB 

4. 	 HaH06HoMaTepHa.JIbI Ha OCHOBe H nennI)lOB 

nHVD=~ KOHTPO.ITb:HhI[e 3a.D;aHH5I )lillI OueHHBaHIDI npH06peTeHHbIX TMe:HHH H 

BJIa)leHHH Ha 3aqeTe no .D;HCUHnJIHHe: 

1. 	 pemeHH51 no KOJIHqeCTBa CTO'IHbIX BO)l B 

6HOT,eXlHO.ITOrH'g:e(~K()M npOH3BO)lCTBe Ha npHMepe BbmOJIHeHIDI 

2. 	 llpHHUHnHa.JIbHM cxeMa 


HMMYHOCTHMYillITOpOB. 


3. 	 npO)lYKToB TpaHC<pOPMaIJ;HH OpraHHqeCKHX COe)lHHeHHH 

<pepMeHTaMH MHKp06HhIX KJIeTOK. 

4. 	 MHKp06HOJIOrHqeCKOe npOH3BO)lCTBO B0306HoBillIeMhIX HCTO'IHHKOB 3HeprHH: 

aIJ;erOHa, MeTaHa, 6HoKoHBepcHeH OpraHHqeCKHX OTXO.D;OB H 

4.4 BonpOChl )lillI oueHHBaHH51 

3K3aMeHe no )lHCUHnJIHHe: 

BonpOCOB )lJI51 C)laqH KaH)lH)laTCKoro 3K3aMeHa no 

cneUHarrbHOCTH 05.17.01 «TeXHOJIOrIDI HeOpraHHqeCKHX BemeCTB» 

~Bep~:eHHoH MHHHcTepcTBoM H HaYKH POCCHHCKOM. 

C 

http:05.17.01
http:xapaKTCpB3yrom.BX


4.5 

3K3aMeHa KaH,n:H,n:aTcKoro MHHHM)'Ma C yqeToM ,n:OCTH)KeHHH HayqHo-

HCCm~,n:()BalTenb~::K(rfllllKOJIbI KaQJe,n:pbI. 

1. Teopml 

A"'JUH.lVU lIOBepXHOCTH 

KaqeCTBa HaHOqaCTHU, 

eXIHO:rIOl~H1:IeCKVID CXeMY 

H TelIJIOBOrO 6aJIaHca 

2. 
,n:na 6HOTeXHOJIOr~eCKOrO3. 

BeI!H()rO KapHanJIIITa H3 

paCTBOpa XJIOpH,n:a MarHH5I H TBep,n:OrO XJIOpII,n:a KaJIlU! 

4. 

KOHTPOJIbHble 3a,n:aHII5I ,n:ml OueHIIBaHII5I rrpII06peTeHHbIX )'MeHHn II 

JJJLUA·",u.un Ha KaH,n:H,n:aTCKOM 3K3aMeHe lIO ,n:HCUHlIJIHHe: 

1. 	 TIPIIHUHlIhI perYJIHpOBaHH5I, KOHTpOna H aBTOMaTHqeCKOrO yrrpaBJIeHH5I 

JJ,,-,,.,vU"VlXL 6HOCHHTe3a. 

TIpH60PbI, CHCTeMbI 	 QJH3IIKO-XHMHqeCKHX, QJH3HOJIOrHQeCKHX H 

KOMlIbIOTepH3HpOBaHHbIX TeXHOJIOrHQeCKHX 

KOMnJIeKCOB. 

MeTO,n:bI KOHTPOna na1DaJlvIel[1)OiB npOuecca QJepMeHTauHH. 

4. 	 H 6e30nacHbIX YCJIOBHH KOHTPona 6Horrpouecca, 

OXpaHbI OKpY)KaIDIII.en cpe,n:hI. 

TIOJIHbIH KOMllJIeKT H )J..IDI c,n:aQ]1 3aQeTa H KaH,n:H,n:aTCKoro 3K3aMeHa B 

QJopMe YTBep)KJJ:eHHbIX 6HJIeTOB XpaHIiTC5I Ha KaQJe,n:pe «XT». 

http:OKpY)KaIDIII.en
http:JJJLUA�",u.un


ilplIJIOlKemre 1 
ilpliMep 'T'TrlrTAT,ATX CPOPMbI 3K3aMeHaU;lIOHHoro 

HaIIpaBJIeBHe 
18.06.01 XHMH'-IeCKa5!. TeXHOJlOma: 

IIporpaMMa 

Ka~e.!l.pa 
XHMlrqeCKHe TeXHOJlOrHH 

MHHOEPHAYKHPOCCHH 
<t>rEOY BO 
HCCJIe~OBaTeJIhCKHH 

YHHBepcHTeT» (IIHHIIY) 
,I(HCIJ,HllJIHHa 

«bHoTeXHOJIOrH5D> 

EHJIET ..N'!! 1 

MCTO'IHHlUI yrJIepo~a, a30Ta, cpoccpopa; 

B 6HOTeXHOJIOrH~eCKHX npOH3Bo~CTBax (KoHmpoAb 
3HaHUU) 
2. AATH6HOTHKH. MexaHH3MbI Ha MHKpOOpraHH3MbI. 

lnnJPtrrx<l H O~HCTKH. C03~aHHa: BblCOKoaKTHBHbIX 

(KoHmpoAb YMel-tUu) 
Oco6eHHocTH oT6opa 6HOJIOrn~eCKoro ~lliI ~eTeKU;HH HaHo~aCTHU; B 

6HOJIOr~eCKHx )KH~KOCT5IX pa2mHQHbIMlH CPH3HKO-XHMHQeCKHMH MeTO~aMH (KOl-lmpOAb YMel-lUU U 
6AaoeHuu) 

<PaMHJIHa: H.O. 

IVllI."'"" Kacpe)l.pOH: 

r.« »---------­
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