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1. UE JII4 I,I 3AAAqI4 O C B O EH.VIfl , AII C qmJII,IHbI

Bnorexgonorlr{ - noseftuee HarrpaBneHr.re, o6regrEutrouee AocrlrxeHl{s KoMureKc4 HayK

6uonornqecKoro r.r ue6r.rononrqecKoro upo(puna fl LIMeIorIee orpoMHoe 3naqeHlae An.fi pa3nuTIHbD(

c$ep xosxfictnennoft AetrenbHocru qeJIoBeKa.

Hp.npfo 1rperroAaBaHlrfl ArrcqrlrrJrrrHbr <Ocrronrr 6norexuorornfi> sBrgercr o3HaxoMJIeHLIe

cryAeHToB c coBpeMeHHbrM cocrof,Hfieu 6uorexnoJlorul,I KaK HoBoM HanpaBJIeHuu uaytuoit' u
upaKfla.recKofi AesrerbHocrr,I qeJIoBeKa, IaMeIoIqIrM s ceoeft ocHoBe I{cIroJIb3oBaHIre

6[onor[.recrrEx o6texton (ruerru Mr{KpoopraHI{3MoB, xl{Borgbx I{ pacreHl,Iit) nnu MoJIeKyJI

(nyr<nenuosrre Kacrorbr, 6erKr,r, yrJreBoAbr u t.n.) AJII peuleHllt pa3Jrl{tlHbrx 3aAatl, npexAe Bcero,

s o64acru (paprr,rauenrnKr,r, 3ApaBooxpaHeurlq, ceJlbcKofo xogsfictna LI gKoJIofI4I,I.

llelrro u3yrleunfl ArrcqrrrJrrrHbr <Ocuonlt 6uorexnolorraft> sBJltercs ycBoeEl{e

o6yrarorquMr,rcf, cr,rcreMnbrx sHaurafi o 6zorexnoJloruu KaK o coBpeMeHHofi rouulexcnoft o6lactu
AerreJrbHocrr.r, B noropoft HoBbre MeroAbr uzrpo6uororl{rl, MoneKyJlspHofi 6uonorkrtr 14 rensoft
r{HxeHeprar{ coeAr,rHeubr c ycro.rnruefics npaKTl,It<ofi rpa.ullq}IouHbx 6uorexsolowrit, a raKxe
noJrf{eHne rrpeAcraBJrenuft o6 ocHoBHbrx HarIpaBJIeHusx pagBvrvrfl. 6raorexnonorurt Bo Bcex

oTpacJrrx HapoAHoro xogsffcrua.
3aAa.raMr,r ocBoguus ArrcqurrJrrrnrr <Ocuonrr 6uorexnorornft>> rBJltlorct (popuuponanure y

cryAeHToB:
3HaHIlr:

- Hayqxbrx ocuoB 6uorexnorofrll4;

- ocHoBHbIX HarlpaBileuuft npousBoAcrBa noJIe3HbIX BerIIecrB;

- MeroAoB LI Bo3Moxnocrefi rennoft LI KrerotlHoft uuNeuepura;

- ocHoB TexHoJrofuqecxoft 6uosneprerl,IKl,I I4 6Iaonoruqecr<oft nepepa6oucu cblpbs ;

- I{crIoJIb3oBaHI,Ig 6raorexnonorull KaK aJIbrepHarI,IBbI B ceJlbcxotrt xosrficrne;

- ocHoB gxofioruqecroft 6zorexHoJloruu.
yrvrenufi:

- opneuTlrpoBaTbc.s B coBpeMeHHbrx HarrpaBJIeHLItx LI MeTOAaX 6UOteXnOlorI4I{;
_ NPI{MCH'Tb IOJIYIIEHHbIE 3HAHLIfl B PAIIIOHAJIbHOM I4CNOJIb3OBAHI{I,I NPUPOAHbIX PECYPCOB LI

oxpaxe oKpyxarcn1eft cpe4u;

- IdcrloJlb3oBarb rIoJIfrgHHbIe AaHHbIe [pI,I Han]Icanuu pe(peparoB.

Kypc <Ocuosrr 6uorexnonoruft> BXoAr,rr B III,IKIa o6rqeupo(beccl4ouaJrbHbrx AI{cuEIJI]IH tlo
HarrpaBJrenuro 12.03.04 <EuorexunrrecKue clrcreMbl I4 TexHoJIofI4u> 6aKaraepuarcrofi flporpaMMhl

<BuorrreAlErlrrHcKa{ LrHXeHepLIt).

Tpy4oerurocrb rrporpaMurr: 4,0 3arr. eA., 144 q.

2. MPCTO AI4CUIIIIJIIIHbI B CTPYKTYPE OIIOII BO

Kypc <OcHoBbr 6r.rorexnolorufi> BaxeH AJrfl rIoAroroBKId rcryAeHToB, clreqllaJll{3l4py-Iouuxct B

o6lacru 6uoueAurluucrofi r{HxeHepr,I}r. flauuas ALIcqurIJIrHa orHocLITc{ K A}IcqI{TIJII'IHaM no

nu6opy eapuarnnnofi qacrvr yre6noro rrJIaHa noAroroBKl4 6axalanpon rro Hanpa,BneHlrlo

12.03.04.(BuorexH[r{ecKrre cr{creMbr 14 TexHoJrorlllr>> Lr flBlrsercs cocrannofi 'Iacrrro npoQz:t-t

IIo.qforoBKLI <Fuorue4nqr{HcKuur LrHxeHepr{t) BMecre c raKI{MI,I AI4cuI,IIIJII,IHaMLI KaK: 6uoroms
qeroBeKa u xuBorgbD(, ocHoBhI $usuolorul{ qeJIoBeKa, ocHoBbI tuonexynrpnofi 6Iaororun,

MoAeJrlrpoBauue 6nonpoqeccoB Ii cl4creM I{,4p.

Ilpra usyreHlrll Kypca lrc[oJrb3yrorcr ocHoBHbIe rloHtrl,Ifl I4 cBeAeHLIfi I,I3 TaKI,Ix y're6uux

AlrcqlrrrJrr,rH, KaK HeKoropbre pa3AeJrbr MareMarlIKLI, Susuxu, xIaMLI[, 6uonorlau, 6uoxIaMnu,
gKoJIorr4I4, ltuxpo6uonorllll I{ Ap.



_ KmorreBbrM HarrpaBJreHraeu 6uorexHoJroruu B Hacroslqee BpeMt sBJlserct parpa6ptra ua

6ase roNrrrbrorepoB coBpeMeHHrrx cnoco6oB rIoJIHocrbIo yIrpaBJIseMbIx [poqeccoB. Penrenne

yra:auuoft upo6neuu rpe6yer pa3r,urrur xonqentyalrnoft ocHoBhI nocrpoeHl{t

6uoreruroloruqecrLtx cr{creM, KaK B qacru an[aparypnoro oSopMJIeIrI4t, TaK LI B uocrpoeHul'I

TexnonoryrrecKux npoqeccoB.,{annrrft rypc neo6xoAI,IM cryAeHTaM AJIfl AaJlbgeftruero o6yueu4r u

IIOCiIeAyIOqeTO perrreHut [po]r3BoAcTBeHHbx I,I HCCJIeAOBaTeJIbCK]IX 3a,(aq B CooTBeTcTBvIn c

rnaru(puxaqnonuoff xaparrepl,Icrurofi 1axatanpa.

3. KOMrrBrEHrIrIr4OEyIIAIOIIIEIOCfl,oOPY4!yEMb,IEBBpSv{FTATp
O CB OE HKIfl , ilMCJT,ITI JIIIHbI

B flpoqecce ocBoeur.ur Aasnofi Ar,IcqEnJrLrHbI y cryAeHTa tpoptvtgpylorca

o6rqelpo(beccuoHzurbnble KoM[ereHrILII{:

- cnoco6uocrb [peAcraBr{Tb aAeKBarHyro coBpeMeHHoMy ypoBHro sHaHLIfi Ha.1^rHylo KaprLIHy

Mr,rpa Ha ocHoBe 3HaHLIs ocHoBHhIx noloNenuft, 3aKoHoB LI MeroAoB ecrecrBeHHbx HayK I'I

MareMarr{Kn (IIK-l);
- cnoco6nocrb BburBr.rrL ecrecrBeuHoHafruylo cylrlHocrb npo6leu, Bo3Hl4Karoq[x B xoAe

npo$eccrEoua.nrnoft AerreJrbHocrr.r, [praBJreqb Ar.a ux pelxeHpls coorBercrnylouufr (puruxo-

MareMarlrqecrufi arruapar (IIK-2).
O6yqa1glryfic.s Aolxes AeMoHcrp4poBarb cJreAylouU.te peyJlbrarbl oopa3oBarlwl:

- 3HaTb r-.r)rl.r{ ucnoJrb3oBar{r{fl ocHoBHbD( 3aKOHOB eCTeCTBeHHOI{arfibx Allcqunltr'IH B

upo(f eccuonarnnofi Aesrerbuocru (III(- 1 );
- yMerb co6uparr, o6pa6aruaart, aHaJlll3llpoBarb vt ctlcreMarll3llpoBarb Ha,fIHQ-

TexnurlecKyro uuQopMarlruo uo 6norexHoJlor[fi, I4crloJlb3oBarb AocrI4xeHLIt oreqecrBeHnofi u

sapy6exnoft nayrr,r, TexHI{Krt u 6r.rorexnoloruft (nK-2);
- Bnarerb ocgoBgbrMr.r MeroAnMra BHeApeHLIt pe3yJlbraroB pa:pa6otoK B rlpoll3BoAcrBo

6uoueAuquucrofi u 3Kororutlecrofi rexHI'IKI4 (tIK- 1,2).

.4rjcrlunnuua <OcHonrr 6uorexnororufi> $oprvrrapyer o6rqenpo(beccrloHaJlbHble

KoMrrereHrlru fIK- 1,2 :

- coBpeMeggbre rrpeAcraBJreHur o6 ocuonax 6uorexuoloruu u cBt3b e€ c 4pyruMI'I HayKaMI'I;

- coBpeMeHHbIe rIpe.qcraBJIeHI,Iff o reHerl'Iqecr<ofi nnxenepl'Ill ;

- coBpeMeHgbre s:rralLrfi o rparrcreHnbrx opfaHu3Mzx (uzxpoopraHll3Mbl, pacreul'It u

4rnnornrte);
- ocHoBHbIe gTalrbr 6uorexnolornqecKoro [poqecca;
- fl epcrIeKTI,IBbr ptBBllrvts 6uotexuolorufi .



4. CTPYKTYPA I,I COAEPXAHIIE AIICqUTIJIIIHbI

O6lua.s rpyAoeMKocrb.ryrcqprrrJrr{Hbr cocraBrser 4 gaqersble el[aHllqr;,(144 'raca).
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TeMarg$ecxuft IrJraH lerquft IIo ocHoBaur 6norexnoloruft

Terraa 1. Ourosu rennoft lIHXeHepI{u.

MonerynapHbre ocHoBbr reunofi r{HXeHep}II4. MeroAu TexHoJIoruU perou6uHaHTblx AHK'

Ocuotnrre ifepueurrr pecrpllKllru. flbcrpoenue pecrpl{KIIHoHHbIx Kapr vI cnoco6u

orlpeAeneHfis HyKneoruAnoft [ocJIeAoBareJIbHocrI4'

KoncrpprpoBng[e perou6uuaHTHbx AHK u ux KJIOHI',IpOBaHLIe. IlOnUrrlepasuar uenHaJI

p"u*u* tnupl. cuoco6u BBeAeHr.rs reHa B KJIerKy. Tr'rnrr BeKropoB. feuH-uapxeprr,

ceJreKTLIBHbIe r,r perropTgpgblg reHbl. Tpe6onauuf K BeKTopuofi ,{HK, ee cocTaB' gKcnpecclas

reHoB.
feneruqeCra.fi l{HxeHepils MpIKpoOpIaH}I3MOB. feueruqeCrue MaH}IrryJItUu[ C KJIeTKaMI{

MJIeKolI4T4Ioq[x. CogAasue TpaHcreuHbx XI{BOTHrIX. feuorepaTwls' fesuag I{HXeHepI'Is

pacrenuft .,{octuxenus neHuofi I4HXeHepI'M z upo6lelrrr 6uo6ee onacHocTl{'

Teua 2. KynsruwlpoBaHlle x[BorHbrx KJIeroK u rxanefi'

OcuOnurre cuOco6u KynbTLIBI{pOBaHI'Ifl XI'IBoTHrIx KJIeTOK' Kyrntyprr xIzBOTHbD( txa4efi u

oco6ennocrn KyJIbTIIBLIpoBaIIus opraHoB. fu6pnAugaqug XIIBoTHbIx KIeToK' MeroArt

loJrrreHlrfl MogoKJroHrlJrbHbrx aHTrrreJI. I,Inrnayno(fepuenrnsrfi aHaJrlI3 04AA)' flolyreuze

xI,IMep. Klouuponaul'Ie xllBorHbrx.

Terraa 3. Kynrrypbl pacrllTeJlbHbnr KJIeroK.

Kynrrypa KneToK "ur.-t" 
pacreuufi. klcropus, pa3Bl4rlls MeroAa' flpuueueul{e KyJIbTypbI

KJreroK Bbrcrrlfx pacrenuft. BseAeHue KJreroK B KyJlbrypy. cycnenrnoHHble KyJlbrypbl'

Oco6ensocrtl KyJIbrLIBlIpoBaHIafl orAeJlbHbx KJIeroK'

I4CnOnrgOsaHlIe KyJIbTyp paCTIITeJIbHbD( KJIeToK B feneTuKe I,I oeJIeKUIIU'

Tervra 4. llporr,ruruJleuuarl 6rnotexnoron'rs.

Ocuoegue HarIpaBJIeHlIt 6rorexuolorrau:
oKpyxarcqeft cpeAbl, 6uoreorexHoJlorllfl,

6ubenexrponl{Ka, 6notexnoloruu n ne$truofi

6uosneprernKa, KoHTpoJIb 3arpr3ueuus

ceJlbcKoxo3rftcreeuHaf 6IEorexuonorun,

npoMbIITIJIeHHOCTI';I' MeA4UpIHe' uuuesofi

rrp oMbIITTJIeHHO CTI,I.

o6rermr oraorexnouorurlr. llepcnerrusrr 6uorexHoJrorrrrl. oclrosHrre rI'IIIbI 6UOUpoueccon'

llpuuqunu npoMbrrrrJreHuoro ocyrqecrBJreuras 6uorexuororlr.lecKl4x rlpoqeccoB. Opran4rauul

6notexnolof[qecKl'Ix [poI{3BoAcrB.

Terura 5. BuorexnoJroil4ll B MeArIquHe'

Irlcno*soeaHlre HaHorexnonomft s coBpeMeHHoft upourruueunofi 6norexnolorvrtr, MeroAax

Jrerreglr{, ,ryrarHocr}rKe. ?Icnomgonanpre HyKJTeI,IHoBrIX KIacJIor' aHTI4T9JI, tpepuegton'

HaAuoneryJulpHaf, xIltMI{t, caMoc6opKa HaHocrpyKTyp'

Teua 6. EnouanoMarepl'Iarlbl
Eaxrepuotpafr.r KaK 

"O""ra 
6raouanouarepPlanbl. HanoxoHreftnepsr AJI' ,4OCTaBKI{ JIeKapcTB'

Konrpacrupyrouue MarHr4T'bre tuno*uiapllaJlbl. Hauouarepl4tulbl B ceJIbcKoM xogsftctse'

Txaueea{ HaHo}IHXeHeP}Ifl .

Hexotoptre reMbr rrporpEtMMbl Moryr 6blrr nnneceHbl Ha caMocrosreJrbHoe I'I3yqeHlIe, TaK

KaK B yue6nr.rrcax rr Monorpa6ro o"r Aocrarouno mltpoKo ocBeIIIeHbI. flparruuecKl'Ie 3aHtrllfl

IIo 6EoTexHoirof]r]r [poBoMTCr rro cxeMe, MaKc[MaJIbHO OTpaxarcuefi ycJIoB]It [poI{3BOACTBa

,r [o3BoJrr*, .rpo"oa4r4Tb Becb 6raorexnororrEqecruft npoqecc IIpoI'I3BoAcrBa JIeKapcrBeHHbIx

cpeAcrB.



Jlaboparoplrbre pa6orrt no 6uorexHoJrorlrrr

Pa6om 1. Monexynxpubre ocHoBtr renHofi I4HXeHepI'I?I.

Pa6ora 2. Texuororux pexou6uuaururx,{HK

Pa6ora 3. llorutuepa:lHa.r IIenHat peaKrILIs (II{P).
Pa6ora 4. I,hutvryno(f epnreurnuft anarus (I4OA).
Pa6ora 5. Merolu KJroHLIpoBaHIar,{HK.

Pa6om 6. f eHetu.recKat LIHXeHepLIt MI,IKpoopraHI{3MoB.

P46ora 7. ,{ocrraNeH}ur fenHofi uuxeuepuu u npo6leurt 6pro6e3orracHocrl{.

Pa6ora 8. llcnonrgoBaHlre HauorexHoloruft B coBpeMeuuofi npourrrulennoft 6uorexnonorl{I{,
MeroAax JIerIeHpI.u, AvarHocruKe.
Fa6ora 9. Buoun([opMarr4Ka.

5. OFPA3OBATEJIbHbIE TEXHOJIOTI4I4

B coornercrBr.rr{ c rpe6onanr.rgrrru OfBOy BO no HanpaBJIeHI,Iro [oAroroBKIl 6axalaepon

peaJrlr3arlEs KoMneTeHTHocTHofo noAxoAa IIpeAycMaTpI{BaeT IIII4pOKOe I,ICIIOJIb3OBaHI4e B

yreOnonr npoqecce aKTr,rBubrx ]r rrHTepaKTI{BHbD( t}optut npoBeAeHI4s zansruit.

Ocsonuofi rfopruoft [poBeAeHrarr sansruir rlo Allcqunm,Iue <Ocnonrr 6raotexnolorrafi>
rBJUIercr crrcreMa <upo6leuurur JreKrlr,rfl - npaKTntlecKoe IaJII{ na6oparopHoe 3aHsrue).

ll1pu qreHurl lexquft cJreAyer rrrrpoKo I4cnoJlb3oBarb pasuooOpasulte Harr.sAHble

yre6urre noco6rs (pas4ato.rurrft uarepnar) u (yre6Hble BI,IAeoSu:mutr, cnaftA-Iloy u t.R.). PqA

JreKT\HoHHbx E [paKTl4qecKux ganstui,t flpeAnoJlaraer coBMeIrIeHLIe rex I{JII{ I{Hbrx Mero,4oB'

pa6ora B MzrJrbrx rpyflilzx ua la6oparopHbx 3alflTrrflx, aHaJII,I3 KoHKperHbrx cwtya\uit na

[paKTurrecKr{x 14 la6oparopnrx galflTtrflx. C qenblo (foprrauponauur v pa3BI4TI'rt

upo$eccuoganbubrx HaBbrKoB o6yuarorquxc.f,, B yue6uov rrpoqecce il]IpoKo IacnoJlb3ylorcs

rr$TepaKTlrBHbre (poprvrrr [poBeAeHr.rr [paKT[tIecKI,Ix 3auflTuft s roM III'IoJIe: ceMI4HapbI B

AlIaJroroBoM pexuMe, .qr4cKyccrlru (n rorrr TILIoJIe - rpyrlfloBue), polenhle I{fpbl, co3AaIIIle

TBopqecKnx npoeKToB, alalfi43 KoHKperHbD( curyauuft .

Jler<rluouubre 3aH.flrrls rpoBoAflrcfl, B ay4krropl4tx (503-3, 529'3,331-3), o6opyAonaunlx
KoMrrbrorepaMr{, [poeKTopoM tr trHTepaxrrasHofi gocr<ofi, tITo rlo3BoJlter corlera'Tb aKTI'IBHrIO Ir

lrHTepa1Tr.rBgbre $oplau [poBeAeHr{s sanflTuir. 9reuue lexqzfi conpoBoXAaercfl'

,qeMoucrpaqueft rouuuorepHbrx crafiAos.
OcyqecrsJreur4e KoMrrereuTHocrHoro noAXoAa Anfl [oAroToBKI,I 6a,ra:raqpoB B paMKax

npeqo.uaBaHllfl AlIcqurIJrI{HbI npo}IcxoALIT :

1) llpu npone.qegr4r4 nerquft c r{cnoJrb3oBaHl{eM MyJlbrllMeAuftnoro npoeKtopa AJI{ [oKa3a

upeeenraquft;
2) flpu ucuolb3oBaHwr Myirbrr{MeAr,rftnoro npoeKTopa AJII noKa3a npesenrauufi

AOMa,4OB CTyAeHTOB;

3) flpone4euueu peftrunr-KoHrponeft n suAe recrlapoBanut;

4) llponegenr.reM r,rHTepaKTr,rBHbD( $op* JIeKIIIIoHHbx saustuir c rrocrotHnblM KoHTpoJIeM

KarlecrBa ycBoegllfl cryAeHTaMLt upoftAengoro Marepvrura;

Taruu o6parorra, Ha r4HTgpaKTr.rBHbre $opuu npoBeAeHI,It JIeKIILIoHHrIx 3angrnft (ncero 36

uacon) rprxoAlrTcs,l00Yo BpeMeHr{ rrHTepaKrr.rBHbrx oopinr ayAl4TopHbrx saustuvr.
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6. 9UEHOTTHbIE CPEACTBA AJrfl TEKyTTIETO KOHTPOJT{ yCTTEBAEMOCTI4,

UPoMETyToIIHoE ITTBcTAU}Iu rro IITOTAM ocBor,Hgg' AIICUUIJJIIIHbI
II YIIpFI-Io.Mn1qA[qEcKoE oEEcIIETIEHI,IE CAMo cTO{TEJIbHofi PAEOTbI
cTvAEHToB

QqeHougrre cpe,qcrBa AJrfl TeKyrtrero KorrrpoJrfl ycrrepaeMocr4 :

Ocnonnrru oueHoqHbrM cpeAcrBoM TeKylqero KoHTpor-rr ycrreBaeMocrra frBnrflercs
pefirrEur-roHTponb. Bcero no Arrcrlr{nJrr4He rrpoBo 4vrrcfl. 3 peftrr.rur-KoHTpoJrr.

r Bonpocbr AJUI [poBeAeHr.rr reKyxlero KoHTpoJIfl, npoMexyrouuofi arrecrarluu rro rrrorary
ocBoeHlrt JreKulroHuofo Marepr{ana H Anfl KoHTpoir-fl caMocrorremuoft pa6oru o6y.rarolqerocx
IIo oTAenbHbrM pa3AenaM Ar,rcq[[Jr]rHbr.

B ra.recrse yte6no-rraeroArqecKoro noco6ns AJUr caMocrosremnoft pa6omr cryAeHTaMI4
Moryr 6rrru r4cnoJrb3oBaHbr yK€BaHHbre BbIIrIe noco6us v npunegeuHrrft Hr.rxe cfificoK
J.Ildreparypbr r,I r,rHTepHer-caftros no 6uorexnoJrorur.r.

Boupocrr .q;rn pefiurur-KoHTporq
l-fi peffruHr-KoHrporrb:
1. Keu I,I Kor4a 6rrn seeAen TepMLrH 6uorexnorotus.?
2. IIro r,r3fraer 6raorexuonorus,?
3. Hasosure ocHoBubre gTarrhr pa3BHTr{r 6uorexsorornu?
4. Kro r43 freHbrx nsec uau6omruufi BKJTaA B pa3BI,ITLIe 6uorexnonoruu?
5. C xarunara HayKaMlr cBs3aHa 6raorexnor orus?
6. IIro raKoe MexAr,rcrln[irr4HapHas o6racrr uayxu?
7. llpune4rrre [puMepbr MexAHcrIra[nr4HapHbIX HayK.
8. 9ro raKoe feHerlrrrecKax NHNenepnx?
9. Karr,re orKpbrrllf cuoco6crsoBaJrlr rrotBneHl,Irc ]I pa3Blrrrrro reHerr,rqecKoft 4nNenepuu?
10. Kro sailserc . ocHoBononoxHr.rKoM reHerr,rqecKoft unxeuepuu?
11. Hasonure ocHoBuhre gTalbr rrpoBeAenr.rs rexHoJloruu peronr6r4HaHTHbx AHK.
12. Kerra paspa6oran n rpeAJroxeH MeroA IIUP?
13. Kanr,re cyrqecrByror BappraHrhr lIqP?
14. Karue oranrr neo6xoAulro BbrrroJrHHTb rrpfi lrpoBe,qeHrlu III{P?

2') n efrruur-Folrrpoirb :

l. IIto Irc1^raer K[eroqnarr uuxeuepur?
2. {ro raKoe rerepoKapuoHbr r{ B qeM r,rx orJrLrILIe or noJIoBbIx rH6pLr4on?
3. Kenr 6ru nonyreu uepnrrft MexBr{AoBo ir rn6pur, pacrI,ITeJIbHrx xreror?
4. Kaxge [per{MyrrlecrBa r,rMeer KJreroqHffr r.rHxenepus [epeA KlaccI4qecKLIMI4 MeroAaMLI
ceneruuu?
5. (axurr,ru cnoftcrsaMr o6.naAaror pa3Hbre BI{,4rI crBoJIoBbIx rleror?
6. Kaxue npo6reurr Bo3nr.rKaror npu noJrfrentrvtu uplrMeHeHLIH crBoJloBhrx xreror?
7. Karue cnolnuocrll MoryT Bo3HLrKarb npr4 TprHcrrJIaHTarIuu rxauefi u opraHon?
8. Karue [oAXoAbr ]rcfloJrb3yrorcs 1rrfl rroJrfreHlls KJIeroK vt tr<aneft c IIeJIbIo I{x
TpancfiJraHraquu? r
9. Pa6oru KaKI,rx yrreHbx s o6racru rraneeoft HHXeHepI{14 MoxHo Ha3Ba'Tb uuorrepcxlttr.tu?

3-fi p9ft rnHr-KoH. rpoJrb :

1. rlro raKoe rpaHcreuff r.r KaKoBa ero poJrb B coBpeMeHuoft 6uotexuororran?
2. Hasosnte ocHoBHbre gTarrbr flonfleHllfl TpaHcreHHbrx opraHI,I3MoB.

3. rlro raKoe Kironr,rpoBalr[e NusorHlx?
4. Hasonure ocHoBubre gTarrbr KJroHr,rpoBaHut.

5 . llepeuucJrlrre ocHoBubre KoMrroHeHTbr 6raorexnolorl{qecKoro [poqecca.
6. rlro raKoe nauo6norexnonorus?
7. Karoesr [epc[eKTr{Bbr [pr{MeHenras 6uorexHoJrorul,I B AI{arHocrIlKe I{ rerIeHI{E 6onesnefi?
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' TeMbI PeOeParoB
! . BuorexnoJlorrlfl - MexA[cII]IlnI,IHapHas o6nacm HayKH.
?.. f enernqecKffr r{Irxeuepr{r, Aocr}rxenvrfl u [epcneKTI{BbI pa3BI,IT}Itr.

3. Conperr.reuHble MeroAbI AllafHocrlllcLr (II[P, I4OA I'I Ap.).
4. TpaucreHHbre opraHrl3Mbl, rIoJIfreHI{e u uc[oJIb3oBaHI'Ie.

5. TpancreuHbre MI{KpoopraHLI3MbI, ITITaMMbI-[poAyqeHThI.

6. Klerogntur r4Hxenepus. MonoxJronzrJrbnhle arITLITeJIa, ux troJlfreHraev [pflMeHeH]Ie.
7. Ctnoronble KJIeTKII lI ux [pIlMeHeHHe B MeAuIII4He.

8. Txarregas I{mKeHepLIJI, [epecaAKa rraneft I4 oprauoB.

9. KnouupoBarlue xl,IBorubrx u rIeJIoBeKa.

10. Euorexnororiltrecrnfi npouecc, cocraBubre qacrl{ LI [p[Mepbl npLIMeHeHLIt.

11. EnorexHoJrorur u 3AopoBbe rIeJIoBeKa.

12.Tepanufl reuoB LI ee [pLIMeHeH]Ie B Me,4[III,IHe.

I 3 . Bnrasnrae 6uorexuoJrorlru Ha ceJrbcKoxogsft crseuHoe rlpold3BoAcrBo.

14. llpurvreHeurle 6zorexnolor[r.r AJrr fionyrreHl4s xLIMI,IqecKI{x BeIrIecrB.

15. Oxparra oKpyxuuoqefi cpegrt u 6norexHoJlorut.
1 6. llp o nsn oAcrBo rlpo,4yKTo B nvrr amurs. rn 6u orexn o JIof I{t.
17. Ponr 6raorexnonofnlr B paspa6otrce aJrbrepHaruBHbx LIcrorIHI,IKoB gHeprLII4.

18. Bnoyrposa u 6rosar\krra.
19. Oxpaua aBTopcKr{x [paB B 6uorexnororuIrl.
2 0. llepcneKTlrBbr pa3BraTr{r 6prorexnororr4lr. Hauo6uorexHo JIor}Is.

Bonpocrr K gK3aMeHy no AIrcqurIJIIrHe:

1. Keu r.r KorAa 6rrn sse,qeH TepMr.rH 6zorexuororus.? rlro usyraer 6raorexnolorus?
2. Hasosl,rre ocHoBHbre gTaflbr pa3BtlTnrfl 6raorexnororuu? Kro ils yrleHbrx gnec naz6onrrunft
BKJTaA B pa3Bxrlre 6norexnonorun? C raruuu HayKaMLI cBt3aHa 6r.rorexsonorH.f,?

3.r{ro raKoe MexALrcquflJrvnap:aafl o6nacru uayru? Ilpunegure rpl{Mepbl
MexALrcuullJrl,rHapHbrx HayK.
4. IIto raKoe reHeruqecKair LrHxeHeppr-a? KaKpIe orKpbITLIs cnoco6crBoBtlJlll ilotBJIeHI'Iro I{

pa3Bl{Tr,rrc reuerz.recxoft r,rHxeHep}ru? Kro tBJUIerct ocHoBoloJIoxHLIKoM reseruqecroft
Nnxeuepuu?
5. Monexyl{pHbre ocHoBbr rennofi r.rHxeHepI{LI. MeroAu rexuoJloruu perou6uHaHTFD( AHK.
Ocnosurle (feprr,reutrr pecrpl{Klll4u. floctpoeHlle pecrpIrKIIlloHHbD(rtapr.

6. Ha:osure ocHoBgbre gTarrbr rrpoBeAeHufl TexHoJlorrn pexou6l,IHauTnbrx AHK.
|teu paapa6oraH r.r npeAJroxeH MeroA IIIIP? Karue erarlbl Heo6xo.unuo BbIIIoJIHI4TI rpu

npoBeAeHLIu [II{P?
7. Cuoco6sr BBeAeHlrfl reHa B KJrerKy. Tunst BeKTopoB. feHu-uapreprr, ceJIeKTI'IBHbIe lI
pellopTepHble reubl. Tpe6oeauus K BeKTopuoft,{HK, ee CocTaB, sKcnpeccu{ reHoB.

8. f eueru.recKarr HIrKeHeplIfi MI4KpoopraHLI3MoB.

9. fennas rHxeHepr,rs pacrcuuft. ,{ocruxenux reugrofi I{HXeHepI{u 14 npo6lenart

6uo6egouacuoerlr.
10. rlro Ll3yraer Krerorluax uuxeuepux?
I l. Kerra 6rut uonyreu uepnuft MexBlIAoBoil tu6pur,pacrllreJlbHlx r'neror?
1 2. Karrae [pelrMyrrlecrBa r,rMeer KreroqHat LIHXeHepI,Lr{ [epeA KlaccFIecKI4MI'I

MeTOAaMlr CeleruInpI?
13. Karuuu cnoficrsaMu o6na,qaroT pa3Hble BI,IArI cTBoJIoBbIX xleror?

Karue upo6neurr Bo3ulrKalor npr4 rtoJrflennra n nppIMeHeH[I,I crBoJloBbrx

Kneror?
14. Karue cJroxgocrlr MoryT Bo3ur{Karb npr.r rpaHcnlrarTalllzrvr rratreft u oprauon?

15. rlro raKoe rpaHcreues r.r KaKoBa ero poJrb B coBpeMeHuoft 6norexnolorpru?
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Hagosure ocHoBHbre gTanbr nonyqeHus rpaHcreHHbx opfaHI43MoB.

lO. r{ro raKoe KJroHr.rpoBau[e ]Kr,rBorHbD(? Ha3onr.rre ocHoBHbre grarrbr KJroHI,IpoBaHI{fl.

Ocnosurre cnoco6rr KynbrrrBr,rpoBaH[r xr{BorHblx KJreroK. Kynrryplr xI,rBorHbD( rraneft u
oco6euuocrrr KyJrbrr,rBlrpoBanufl opraHoB. fuipugusaryI{{ xLIBorHbx KJIeroK.

17. Mur<pornouaJrbxoe pa3MHoxeHrre, ero .{ocrorrHcrBa u HeAocrarKLI, MeroAbl
MlrKpoKJroHaJrbuoro pa3MHoxeHvfl.pacreHuft. llonyueHLre 6esnupycHblx pacrenufi.
18. Kpr.roroHcepBauIar KyJrbrr{Br.rpyeMbrx KJreroK pacreunfi H }nrrBorHbrx KaK MeroA coxpaueHl,Is
reno$ou4a.
19. OcnosHrre HarrpaBneHnr 6uorexnorofzIl: 6zosueprerr{Ka, KoHTpoJIb 3arps3HeHl4t
orcpyNaroqeft cpeAbr, 6uoreorexHoJrofus, ceJlbcKoxo3sftctseHHas 6uorexnolomt,
6xosrerrponlrKa, 6uorexnoloruu n ne(prauofi npoMbrrrrJreHHocrr{, MeALIqI,IHe, uIEuleso[
npoMbrrlneHHocTr{.
20. LlcuontgoeaHrre HaHorexnolornfi n conperrlenHofi npousrrureunofi 6uorexuolorrrvt,
MeTO,qax JIetIeHr{t, ArrarHocTI,IKe.
2t. Caroc6opra HaHocrpyKTyp. Hauo6proHrrKa. Cauooprauu3arrnfl. BI{pycoB, 6Lrororn.recrux
ueru6pau, HyKJrer{HoBbrx KlrcJror, floJrr{caxapllAoB, €tMI4JIoLIAHbx (fn6purur. Cavoc6opra uureit
IIreJrKa H rlayTuHbr.
22. Karonrr [epc[eKT]rBbr [pr,rMeHenprg 6uorexHoJloruu B Ar.rafHocruKe r.r JIeqeHuH 6oresuef?

CaMoctosreJrbuafl pa6ora cryAeHTa

Uenrrc caMocrorrenruofi pa6orur .rrBJrrrorc.fl (popltuponaHrae JII.tqHocrI,I cryAenTa,
prrBr.rrue ero cloco6uocrn r cauoo6yseHlllo 14 noBbIIrreHLIIo cBoero upo(peccl4oHulJlbHoro

ypoBHr.
CauocrosreJrbHar pa6ora cryAeHToB BKJrroqaer 3aKpenJIeHLIe reoperl{qecKoro Marepl{ana,

rroAroroBKy K BbrrroJrHenrrro u 3arrlr4Te ra6oparopnrx pa6or. OuronHtte (foprvrrr

caMocrorrelrnofi pa6oru 3arJrroqarorcr n npopa6orxe AonoJIHI,ITenurofi nl,ITeparypbl,

loAroroBKe K rrpaKTr{qecK}rM u la6oparopHblM salflTlrrtM, HaflucaHl{e peQeparoe, BbInoJIHeH}Ie

Tl{rroBbx pacrleroB, BhrrroJrHeHue pactrerHo-rpa(fuuecKl,Ix r}I AoMaIrrHI,IX za/la$uit, ycruoMy
o[pocy, [oAroroBKe K KoHTpoJrbHbrM pa6orarvr v pefttuur-roHTpoJrlo. KoHrpolr
caMocrosrenrnofi pa6orur cryAeHToB ocyqecrBJl flerc . Ha KoHcynbrallutx.

CaMoctosreJrbHafl pa6ora cryAeHroB (54 .raca) rloApa3yMeBaer pa6ory noA

pyKoBoAcrBoM npenoAasareneft (uo4roronry K rIpaKTI{rIecKI,IM saurrnxu) t4 prn[vrarr[yanbHylo

pa6ory cryAenra c fIK, B ToM rrr4cre r4 B cerll INTERNET, a raKxe pa6oty n uayuuofi
6u6.uuorere BnfY c oJreKrpoI{HbIMI,I pecypcaMl,I.

Texyunft KoHTpoJrr ocBoeHr4r Marepr,rurna pI caMocrosrelrnoft pa6ortr npoBo,{srcfl, Ha

[paKTLrqecK]Ix 3aHtrl,Irx, Ha KoHcynbrauutx, peittuHr-KoHTpon.trx.
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I Paster I Brrno.nnenue AoMaIIIHero 3al'anur r.r npopa6oma AonoJlHl{Telruofi
TUTCDATVDbI.
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2 Pag.qer 2 Brruolnenr.re AoMaltrHero 3aqanvfl, u upopa6oma Ao[oJlHl4reluroft
JIIdTEDATVDbI.
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a
J Pasaer 3 lloArorosra r ra6oparopnuu pa6orau, 8

4 Paslen 4 floArorosra x ra6oparopmrru pa6orau. 8

5 Pasaer 5 floArorosxa r na6oparopnrru pa6orarra. 8

6 Pagaen 6 lloArorosxa r ra6oparopurru pa6orau. I
Srsauen 6



7. yTIEEHO-METOAAqECKOE rr TTHOOPMAIIUOHHOE OEECIIETIEHUB
AIICqITTIJIIIHhI

a) ocgong4n qrrrppaTypa

1. Opexon, Cepreft Huxolaenu.r. BuorcxuoJlorut: yre6uux an.r BIIO / C. H. Opexon, U. Vl.

9aKaresa. - Mocr<sa: Ara,4eMus,20I4. - 282 c.

2.IJJttul,F. Harns.4gat 6norexnoJroruu la reHerLIqecKUI LIHXeHep[s / P. Illrrlraa. - M.: FI4HQM.
Jla6oparop ux snanuir, 20 | 4. -325 c.

3. Jleruran-npe3eHTarlnu rro Ar{cqr{nJrr4He ra peKoMeuAaltruu AJUI rro.uroroBKn K 3aHfiTI{tM. Caiar

ra(f eaprr feHerlrKr,r (genetics.kemsu.ru)

4. Cerrcroxogsftcreenna-s 6[orexHoJror[r u 6uoraHNeueputlnot peA. aKaA. B.C. TIIeneJIyxa.

I4g.q-po JIeuauA. 2015.704 c.

5. Jlyrona JI. Euorcxgorlorllt BbIcIIIITx pacreuuft. I4sA-no Cn6fy. 2011.240 c.

6) aouo;rgr.rreqFnafl rrureparypa

1. Kalaunrrarona E.A. Kleroqua.s lrHxeuepl4fl pacrenufi: Y.Ie6Hoe noco6ue / E.A.
Ka-irarunuroea. M.: ZgA-so P|Ay-MCXA, 2012. 3 1 8 c.

2. Ocnosrr u4xpo6uoloruu u sxororfi.recrofi 6rotexnonorlrtl: Y.{e6uoe noco6ue I
E.C.KcenoQouron - M.: I4I OOPyM, HI4II I4HOPA-M, 2015. - 224 c.: ISBN 978-5-8199-

061s-6
3. I,Igxesepnax 6r,rorexrroJrorlrfl: ocHoBbr rexHoJlorult ul,txpo6uoflorl4qecKlax IIpoI'I3BoAcrn /
Jlyranrnu A.B. - M.: HI,I[ I4HOPA-M,2016. - 312 c.ISBN 978-5-16-011479-8
4. flpe4ynpexgenne npecrynneuufi, cBfl3aHHblx c [cnoJIb3oBaH]IeM 6uorexnoloruft I
A.I4.Tpycon - M.: l{U PI4OP, HI4U I{HOPA-M, 2015. - 190 c. ISBN 978-5-369-01424-2,

5. Conpeuegubre upo6lelru r,r MeroAbr 6uorcxnonorun f3nerrpouustft pecypc]: eJIeKTpoH.

yqe6. uoco6ue / H. A. Boftnon, T. f. Bonona, H. B. 3o6oea Ia AP. ; uoA Hay'I. pe.q. T. f.
Boroeoft. Kpacuorpcr: I,IIIK COy, 2009.

p) I4grepser-pecypc

1. http://www.biotechnolog.ril - Kysruuua H.A. Ocrroslt 6uorexnolofru: yue6noe qoco6rae

Ant cryAeHroB 6norofuqecKoro (par<ynrrera.

2.http:llbio-x.n-r/ - I4urepner-ropraJl uo 6uorexnoJloruu 
!:

3. http://molbiol.ru - I,Inrcpner-rropraJr ro KJraccl{tlecr<ofi LI MoJleKyJlxpuoft 6go.nonur't

4. I4nrepner-x(ypHaJr <Korrluep.recKair 6uorexsonorur.f,)) http://www.cbio.ru/

5. Hay.ruar erreKTpouHar 6u6nuorexa (H3B) www.elibrary.ru
6. http://www.ncbi.nlm.nih.gov/ - National Center for Biotechnology Information

7 . http : I I vtvtw. rusbi otech .ru/ data 
-b 

as e/ - Ba: a AaH H brx Pyc6u orex
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8. http://www.biotechnologie.de/
6raorexHonorrara

fepuaucxax r.ru(foprraaunoHHaJr nnarSopua

9 . http: I lbio-m.org/ f epuaucruft 6uorexuororuqecKl,Ift xracrep BioM

8. MATE PI,IAJIb HO. TEXHI,IqE C K O E OE E C TIEIIB HIIE
AIICqUIIJIIIHbI <<Ocnosbl 6norexnonorufi >

Jlexqnouubre lr rpaKrr{trecKr,re salflrvts rpoBoAflrcs. B ay4lrropraxx xaSeapu BSCT (503-3;

529-3;331-3), o6opy4onanHbrx KoMrrbrorepaMll, rpoeKropoM I,I plHrepaKrlrsHoft Aoct<ofr.

llporpauua cocraBJreHa B coorBercrBr.ur c OfOC BO uo HarlpaBJleHraro <<FuorexHI4rIecKLIe

cucreMbr 14 TexHoJrofrlrl), (npo(funr rroAroroBKu <EuorraegllullHcKat nnxeuepux>).
Pa6o.ryro [porpaMMy cocraBrrJr AorIeHT xa(pegprr BuoneArauuncKltx sJIeKTpoHHbrx

cpeAcrB n rexHoJrorufi @3CT), rauAr,rAar 6uororu.recKrrx HayK, crapruuft nayuurrfi corpy,qullK
TrEton Irlropr Hnr<onaenn.r.

Peqenseur flepenosuur<ona H.A., A.6.H., npo(peccop, OfBy (BHI4I43X), -fi7"
r. Bra,uurutzp. -z'('

flporparvrrraa paccMorpeHa u ogo6peua Ha 3acep;anupr rca(pegpu EuotrleAI,tqI,IHcKLIX

erreKTpoHHbx cpeAcrB u rexHorroruft (E3CT)

rporoKorr Ns 8 or 16. 04. 2015 IqAa.-

3ane4yrouufi xa$e.upofi !J/ n T.Cyurxona

Pa6oqa{ [porpaMMa paccMorpena pr oAo6peHa Ha sace!;aHuvr yre6uo-naeroAuqecroft
KoMlrccrrr{ H4upasreHus 12.03.04 <BuorexuuqecKlre cl4creMbl lr TexHoJIorLII4))

npororon Jtlb 8 or 16. 04. 2015 roaa.

llpe,qce,qareJrb KoMlrcclE]I JI.T.Cyurrona
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