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1. IIEJII,I I,I 3AIArII,I OCBOEIilVII AI,ICUUIJIITHbI

Braorexuonorrrt - uoseftuee HaJIpaBneHue, o6reguHrrolqee Aocrr4xeHr.rr KoMrrJreKca HayK

6uonorraqecKoro u ne6uororr{qecKoro npo(funx I4 LlMeroqee orpoMHoe 3uaqeHrle Afifi pa3rr4rrHbx
c(pep xosxftcrseunofi AerreJrbnocrr.r qeiroBeKa.

Ile;ruo npe[oAaBaHrrfl Arrcq[rrJrr.rHbr <<Ocnoebr 6uorexsolroruft> rBJrqercr o3HaKoMreHue
cryAeHToB c coBpeMeHHbrM cocrorHr{eu 6uorexnoJrortaIr KaK HoBoM HarrpaBJreHuu nayunoft u
npaxruuecrofi AesreJrbnocrrr qeJroBeKa, I4MeIouLrM B ceoeft ocnoBe ucnoJrb3oBaHl,Ie

6raororu.recxrrx o6rerron (rrerKrr MlrKpooprauu3MoB, xr,rBorHbrx r{ pacreHlrin) unu MoJreKyn
(nyrneuuoBbre Kr.rcJrorbr, 6erKfio yureBo,4br z r.n.) Ar.rr pemeHr-rs pa3Jrr4rtrrblx 3aAarr, npexAe Bcero,
n o6racru Saprr,raqenrr.rKu, 3ApaBooxpaHeHlls, ceJlbcKoro xossftctna r4 oKoJrorr4r,r.

Ile.rrrro u3yqeHnfl ArrcqurrJrrrubr <Ouronrr 6norexnororuft> rBJrrercs ycBoeHl{e

o6yraroqzMr.rcs cncreMHhrx sHaHHfi o 6raorexnoJlorlrn KaK o coBpeMeHHoft ronanlercnoft olnacru
AetrenbHocrr{, B roropofi HoBbre Merorbr ruurpo6uorofuu, MoJreKyJrrpgofi 6uororufi vt reunofi
llHxeHeprdr{ coeAr,rueubr c ycrornureftcr npaxTrmoft rpa.4rulrroHHbx 6raorexnorornfi, a raKxe
noJrf{eHkre rrpeAcraBJrenuft o6 ocuoBHbrx HarrpaBJreHlrrx pa3Br.rrur 6raotexnoronrr,r Bo Bcex
orpacirrx HapoAHoro xogsfi crna.

3aAa.ranara ocBoeHufl ArrcqurrJrrrnrr <Ocnonrt 6uorexuolorufi> .rrBJrsrorcs $opuruponaHlle y
cTyAeHTOB:

snaHufi:
- HayqHbrx ocHoB 6norexHoromu;
- ocHoBHbrx HarrpaBneuufi upousBoAcrBa [oJIe3HbIX BeIrIecrB ;

- MeroAoB Lr Bo3MoxHocreft reuuofi LI KJIero.IHoft uuxeuepuu;

- ocHoB TexgoJrorr{.recroft 6uosuepreruKr.r r 6zororuqecrofi nepepa6orru cbrpbr;

- rlcfloJrb3oBauvrfl.6uotexlronorlril KaK aJrbrepHarlrBbr B ceJrbcrou xosxftctne;

- ocrroB gKoJroruqecKoft 6[orexHoJroruu.
yrrennfi:
- oplreuTr,rpoBarbcfl B coBpeMeHubrx HarrpaBJleHl{flx r{ MeroAax 6norexHonorul4;

- npr{MeHrTb [oJD4reHHbre 3HaHr.rr B paII]IoHaJIbHoM r.IcnoJIb3oBaHvIH rlpupoAHbx pecypcoB LI

oxpaHe oKppxaroqefi cpe4u;

- r4cnoJrb3oBarb rronf{eHHbre AaHHbre nplr Harlucannn peSeparoB.
Kypc <Ocuosrr 6uorexnonoruft> BXoAr{T B rlr.rKJra o6rqenpo(becc}roHaJrbHbx AI4oII}IrIJII4H tro

HanpaBneHraro 12.03.04 <EuorexHr{.recKr.re ckrcreMbr r4 TexHoJroruru> 6ara"nanpnarcroft flporpaMMhl
<BzoueAuIIIaHcKar r4HxeHepr.Ifl l>.

Tpy,uoerraxocrb rrporpaMurr: 4,0 3aq. eA., 144'a,

2. MECTO Arrcqn[JrrrHbr B CTPyKTyPE OIIOTI BO

Kypc <OcHoBbr 6raorexHoloruft> BaxeH Anr noAroroBKr4,cryAeHToB, cnerlr4aJrpr3r4pyloullxct B

o6nacru 6uoueguquncrofi r,ruxeHepr{u. fianuaa Aucqprnriraua orHoclrrcfl K A]Ioq]ITIJII,IHaM no
nrr6opy napuarunuoft rracrlr yre6Horo nJraHa rroAroroBKr{ 6araranpoB rro HanpaBneHl4}o

l2.03.04.duorexHuqecKr.re clrcreMbr r4 TexHonorl4vr>> vr flBrrnercfl cocranuofi qacrrro npo$rnnr
loAforoBKrE <EuoueAr4rIr.rHcKaJI r,rHxeHepr,rfi) BMecre c TaKI,IMI{ AI4oIIIanILIHaMH KaK: 6nolorug
rreJroBeKa rr xHBorHbD(, ocHoBbr $ueuororun qeJIoBeKa, ocHoBhI nronerynxpHoft 6uonoruu,
MoAenr.rpoBasue 6rEonpoqeccoB u cucreM r,r Ap.

flpn rEryreHr{r.r Kypca ucnoJrb3yrorcfl ocHoBHbIe noH{TLIfl I{ cBeAeHufl u3 TaKI{x yre6usx
.qr{cq[rrJILIH, KaK Hexoropbre pa3Agnbr MareMarr{Kr,rn Susuxn, xLrMI{H, 6nonornu, 6uoxnwuu,
gKoJrorrlr4, rr.rurpo6uoJloruil r,r Ap.



Kffo.renrrlvl HarrpaBneHr,reu 6uorexHoJrofull B Hacrorrqee BpeMr .f,BJrrerc{ paspa6otxa ua
6age rorrrnblorepoB coBpeMeHHrrx cnoco6oB rroJlHocrbro ynpaBJrseMbrx flpoqeccoB. Peurenue
yxasaHuoft upo6neuu rpe6yer pa3Blrrufl. ronqenryamuoft ocHoBbr rocrpoeHr.rt
6rEotexuoloruIqecKl4x clrcreM, KaK B -rracrvr annaparypnoro o$opMJreHr.rr, TaK r.r B nocrpoeHr4r4
TexHoJlorllqecKr.rx [poqeccoB. ,{anurrft rypc neo6xoAr{M cryAeHTaM Anf, AaJrbnefturero o6yueuua n
rlocneAyrollJefo pelreHr4r [porr3BoAcrBeHHbD( r,r r4ccJre.{oBareJrbcKr4x 3a4al{ B cooTBeTcTBr4r,r c
xna-uulpnrarluonnofi xapaKTepucruxofi 6arzulanpa.

3. KOMIIETEHIII,IUOEyTIAIOITIETOCfl,OOPMI,IPyEMbIEBPE3yJIbTATE
o c B o EHI,'.fl , ill{CUI4IIJrr4HhI

B rrpoqecce ocBoeHrdrr Aasnofi ArlcqunJrrrHbr y cryreuTa QoploEpyrorcr
o6qenpo$eccuor{aJrbHbre KoM[ererrrlr4r.r :

- cuoco6uocrb rrpeAcraBr.ITb aAeKBarHyro coBpeMeHHoMy ypoBHro gHanrafi HafrHyro Kaprr4Hy
MI{pa Ha ocHoBe gnamvrfl. ocHoBHbrx noroxenraft, 3aKoHoB r,r Mero.qoB ecrecrBeunhrx HayK r.r

MareMarr,rKu (lIK-l);
- cnoco6socrb BburBr{Tb ecrecrBeHHoHayqHyro cyrrlHocrb upo6leu, Bo3Hr.IKaroulr4x B xoAe

npoSeccuonamnoft AesreJrbHocrr{, [pr.rBJrerrb AJrt r{x peureHr4.fl coorBercrnyrorqufi Susuro-
MareMarr4rrecrrzft arnapar GIK-2).

O6yuarouprficr AorNeu AeMoHcrpr{poBarb cJreAyroqrre pe3ynbrarbr o6pasonann-a:
- 3HaTb rlyfn ]ICnOJIb3OBaH]IrI', OCHOBHbD( 3aKOHOB eCTeCTBeHHOHaTtrIbD( AI4CIIUTIJTT{H B

upo0eccr.rouarmnoft AeflreJrbHocrr,r (IIK- 1 );
- yMerb co6raparu, o6pa6arrrearr, aHaJlrz3r4poBarb u cacreMarr.r3r,rpoBarb HayqHo-

TexHl{tlecKyto un$opMarl}rrc no GuorexHoJroruu, ucrroJrb3oBarb ,qocrlrxeul,rr oreqecrBeuHoft u
sapy6exuo fi uayxu, rexHr.rKr{ ra 6uorexnolorufi OK-2) ;

- Bna,qerb ocHoBHbrMI4 MeroAaMu BHeApeHI{s pe3ynbraroB parpa6oroK B nporr3BoAcrBo
6uoirreAnrluucrofi r.r gKoJroruqecxoft Texur4Kr,r GK- 1,2).

.{ucqunruna <<Ocuonrr 6uorexno.noruft> Sopnanpyer o6rqeupo(heccuoHrrJrbHbre
KoMnereHrluufIK-l,2:

- coBpeMeHHhre flpeAcralJreur{r o6 ocronax 6uorexnonoruukr cBs3b ee c ApyruMr.r HayKaMr.r;
- coBpeMeuHbre rrpeAcraBJreHr,rs o reHerlltlecroft nnxemepprn;
- coBpeMeHHbIe 3FrAHnfl. O TpaHCreHHhrX opraHr.r3Max (rraUrpoopraHtr3Mbr, pacTeHr{fl a

Nunorusre);
- ocHoBHbre gTa[br 6uorexnolor]Igecroro npoqecca;
- nepcneKTr.rBhr pa3Brlrru.f, 6lrorexuolorufi .



4. CTPyKTyPA lI COAEPXAHIIE ATICqUUIUHbI

O6qas rpyAoeMKocrb Ar.rcur{nJtrrHbr cocranluler 4 saqerubre eAIaHLIIIrI (144 uaca).
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Teuarnqecrcnft rrJraH rercuufi no ocHoBapr 6uorexno;rornfi

Teua 1. Ocsonrr reunoft r,ruxenepr{}r.
Moreryrxpnbre ocuoBbr reunoft r4HXeHepI{u. MeroArr rexuoJlornu perorrr6IaHanTbx AHK.
OcnosHrre $eprr,reurrr pecrprrKrlr,ru. flocrpoeune pecrpr{Krlr.roHHbrx Kapr u cnoco6u
onpeAeJreHus Hyrneorr,r4uofi [ocJreAoBareJrbHocrlr.
KoncrpyrapoBanr,re perou6nuaurHbrx AHK 14 Iax KJroHr.rpoBaHr,re. llonuueparuax qenHilI
peaKrlr.rr (ilqP). Cnoco6u BBeAeHrrr reHa B KJIerKy. Tnnrr BeKropoB. feurt-uaprepnt,
ceJreKTr.rBHbre u peuoprepHbre reHbr. Tpe6onanur K BeKTopnofi ,{HK, ee cocraB, 3Kcllpeccl4fl
feHoB.
feneruqecras r.rmreHepr,rr Mr4KpoopraHI{3MoB. feueru.recKr.re MaHunynsquu c KJIeTKaMIa

MJreKonnTaroulrlx. CosAaHue rpaHcreHHbrx xl,IBorubrx. feuoteparfits' fesuas I{HxeHepI4s
pacreuzfi .,{ocruNenfis reHuoft r4HxeHep[u u npo6reuH 6uo6esolacHocrr.r.

Teua 2. Kynrrnu4poBanlre xlrBornbx KJreroK n rrauefi.
Ocnonnrre cnoco6rr KyJrbrr{BrrpoBaunfl xlrBorHhlx KJIeroK. Ky.rrrrypu xprBorHbrx traneft u
oco6ennocru KyJrbrr.rBr.rpoBanvrs. oprarroB. fw6puguzagut xllBorHbrx KJIeroK. MeroAu
roJryrreHr.rfi MoHoKJroHrrrrbHbD( aHrr{reJr. I4rvruyno(fepueururrft aHaJrrr3 (IrlOA). llonyreHue
xLIMep. Krouuporarrr4e xr4Borubx.

Teua 3. Kynrrypbr pacrr{renbHbx KJreroK.

Kynrrypa KJreroK Bbrcrrux pacreuuft. I4ctoput pa3BHTr{s MeroAa. Ilpuueneuple KyJlbrypbl
KJreroK Bbrcr[]rx pacreHufi. BeeAeHue KJreroK B Kynbrypy. CycneusuoHnbre KyJlbrypbl.
Oco6eusocrr.r KyJrbrlrBr,rpoBaHrar orAeJrbHbD( KJIeroK.

IrlcuonrsosaHrre KyJrbryp pacrr{TeJrbHbrx KJreroK B reHerl{Ke Iz ceneKrll{rl.

Teua 4. llporr.rrrmJreHHaJr 6raotexuonorus.
Ocnonuue HanpaBJreHrlr 6uorexuororr4r{: 6uoeueprerr.rKa, KoHTpoJIb 3arpt3nenllfi
or<pyxarorqeft cpeAbl, 6uoreorexHoJrorur, ceJlbcKoxo3sfictseHnas 6uorexuolorur,
6uoenexrpoHr.rKa, 6r,rotexuolorrara B ne(frnroft [poMbIIrrneHHocrLI, MeAI{uHHe, nr.rtr1esofi

IIpOMbIXTJTeHHOCTI,I.

O6rexrrr 6norexnolofi,ru. flepcuerrunrr 6raorexHoJlorrdl4. Ouronnrre rLInbI 6uonpoueccon.
flpuuquulr [poMbrmJreuHoro ocyrqecrBJrenus, 1uo'rexHoJrorilqecKlax npoqeccoB. Oprauusa{ux
6norexnonorurrecKr,rx [por,r3BoAcrB.

Teua 5. EnorexnoJrorur,r B Me,u]rur.rHe.

?IcuomsonaHr.re HaHorexuonornft s coBpeMeHHoft upouurureHnoft 6norexuolorulI, MeroAax

JrerreHr4r, A[arHocrlrKe. I4cuomgoeaur.re HyKneLIHoBbIX KI4cJIor, aHTI4TeJI, ifepuenron.
HaAuonercy nrflploar- xurMws, canroc6opxa HaHocrpyKTyp.

Teua 6. BraonanoMareplranbr
Baxrepr.ro$aru KaK HoBbre 6raonanouareplraJrhr. Hanoxoureftuepu AJr.s AocraBKI{ neKapcrB.
Konrpacrupyroq[e MarHr,rTHbre HaHoMaTepr.raJrbl. Hauorvr4repuaJrbr B ceJIbcKoM xossftcrne.
Txanenag HaHor{H}KeHeprar.

Hexoroprre reMbr [porpaMMbr Moryr 6rrrr nrruecenbl Ha caMocrotreJlrHoe LI3yrreHLIe, TaK

KaK B yue6unrax r,r Mouorpa$uxx onu AocraroqHo IrI[poKo ocBerrleubl. flpaxruvecKl{e 3aHf,Tus

no 6vorexHoJrofun npoBoA.flTcr no cxeMe, MaKcrrMaJIbHo orpaxatoqefi ycnoBllt npoLI3BoAcrBa

r4 rro3BoJrrror rrpocJre,ur.rrb Becb 6uorexsororuqecxuft [poqecc npoI,I3BoAcrBa JIeKapcrBeHHbIx

cpeAcTB.



Jla6oparopHble padorur no 6uorexnoJrorur

Pa6ora 1. MonexyJlspHhle ocHoBhI rennofi I{HXeHep}II4.

Pa6ora 2. Texnonornx peronr6uuaururx,{HK
Pa6ora 3. Ilonnuepa3HzuI IIerIHa.u peaKllut ([IIP).
Pa6ora 4. I4urrayuo(pepirrentuuft ananuz (I4OA).
Pa6ora 5. MeroArr KJronr.rpoBauua .{HK.
Pa6ora 6. f eueru.recKas r.rHxeHepl{t MLIKpoopraHLI3MoB.

Pa6ota 7 . fioctuxeu]rr renHoft unNeuep uu u npo6 neutt 6uo6e3onacuocrl{.
Pa6ora 8. IrlcuolrgoBaHr.re HagorexHonorufi B coBpeMennofi nponaurunennofi 6uorexnonolM)
MeTOAaX JIeqeHlIfl , AIIaTHOCTIAKe.
Pa6ora 9. Buouu([opMarr.rKa.

5. OEPA3OBATEJIbHbIE TEXHOJIO|I4I4

B coorsercrBrrr{ c rpe6onauusMu OfEOy BO no HanpaBJIeHrIro lroArorosxu 6aranaBpoB

peaJrll3arlr4s KoMneTeHTHocTHofo [oAXoAa npeAycMaTpuBaer llr]rpoKoe I4cnonb3oBaHl4e B

yre6Horu ilpoqecce aKTprBHbrx r.r HHTepaxrr{BHbD( $opr"r [poBeAeHlls,sausrvrfr,

Ocnosnofi Qopuoft [poBeAeHr.rs. salsrilir no Al4clllirrrrane <<Ocuonu 6uorexnonorufi>
rBJr{ercs clrcreMa <upo6leunarr Jrerqr.rfl - npaKTllqecKoe I{JII4 na6oparopHoe 3aHffTI{e)).

llpn rrreHrrr{ Jrerrlr{fi cneAyer rrrr4poKo rlcrroJrb3oBarb paruoo6pasuue Harrs,{Hble
yre6nrre uoco6us (pasgarovurrfi lrarepuar) r,r (yre6Hble BllAeoSumurt, cnaft4-uroy lr r.a.). Psg

JreKIIlroHHbD( r,r ilpaKTuqecKr.rx sanstuir flpe.UroJlaraer coBMeIrIeHI4e rex I,IJI]I ]IHbrx MeroAoB,

pa6ora B Mrurbx rpyfirril ua na6oparopHbD( 3aHflTvtflx, anururs KoHKperHbIx curyauufi na

npaKTrqecKnx Lr la6oparopurrx 3alflTrrflx. C qenblo (poprrarEporauua v pa3Burvre'

upo$eccuoHnJrbHbD( HaBbrKoB o6yrarorqnxct, B yte6uorra npoqecce rullpoKo IrcfioJlb3ylorc.f,

r{HTepaKTuBHhre $oprr,mr [poBeAeHHr [paKTI4qecKI,Ix 3aHsruft n rona qucJle: ceMI,IHapbI B

AHaroroBoM pexr.rMe, AncKyccHu (n rorra rIHcJre - rpynnoBrre), poreBble I{rpbl, co3AaHIAe

TBopqecKux npoeKToB ) arraJrvIs KouKperubx curyaIlnfi.
Jlexqprosnbre 3anrrr.rr rpoBoArrafl B ay1uroplltx (503-3, 529-3,331-3), o6opy,uonanutx

KoMrrbrorepaMlr, npoeKTopoM r4 lrHTeparrneuofi 4ocroft, qro flo3BoJlfler coqerarb aKTI.IBHrIe H

lrHTepaKTr{BHbre (fopvrrr npoBeAeHr.rs saHsrui4. rlreuue nerrluft conpoBox,4aercr

AeMoHcrparlueft rouuuorepHbrx cnarlAon.
OcyuecrureHr,re KoM[ereHTHocrHoro rroAxo.qa AJUI noAroroBKI,I 6axa.naspoB B paMKax

flpenoAaBaHrrf, Ar.rcq]milflHbl rlpo[cxoAl,IT :

1) llpu uponeAeurrr.r JreKrlr{ft c rlcrroJrb3oBaHlleM MyJlbrlrMe.u[ftHoro npoeKropa AJUI noKa3a

npeseuraqufi;

2) IIpu ucuolb3oBaHlrlr MyJrbrr{MeAufiuoro npoeKTopa AJLr noKa3a upeseuraqufi '

AOKJTaAOB CTyIeHTOB;

3) flpone4euueu peftrutrr-KoHTpoJleft s eHAe recruponafiux;

4) llpore4euueM r{HTepaKTr,rBHbx Sopvr neKIIHoHHbIX 3aHfiTLIfi c noctotHHblM KoHTponeM

KaqecrBa ycBoeHl{t cryAenTaMu upofi4enHoro Marepuana;

Taxuu o6pa.sona, Ha LrHTepaKTlrBHbre (fopnau npoBeAeHll,r JIeKrII,IoHHbrx 3aH{Tuft (ncero 36

uacon) [p[xoAr,rrcs 670/o BpeMeHr{ r,rHTepaKrr{BHbrx Qoprr ayAI4TopHbIx sausrufi.

4.3.
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6. OUEHOqHbTE CPEACTB A IJrfl TEKyTTIETO KOHTPOJTfl yCTTEBAEMOCTIT,
rlpoMElryroqHofr ,q,rrncrAqrlr{ lto rITorAM ocBo Enprfl, ArIcUuttJrI{HhI
r4 rrqEEHo-METo.[[tIE cKoE oEE crIErrEHIdE cAMo cr o.fl TEJIbnofi pAE orbl
cTyAEHTOB

OueHoqnue cpe4crBa AJrfl Tenyqero KoHTpoJrs ycrreBaeMocrrr:
OcnoeHrrM orleHoqHbrM cpeAcrBoM TeKyulero KoHTpoJrr ycrreBaeMocrlr sBJrflerct

pefi ruur-ronTpoJrb. Bcero no Aucqrr[nr4He npoBo [vrc n 3 peft ruur-KoHTpoJrr.
Bonpocrr Anfl rrpoBe4enus. TeKyrqero KoHTpoJIs, npoMexyro.rnofi arrecra\Hil rro rrroraM

ocBoeHlrr JreKrlr.roHHoro MaTepr.rana u Ails KoHTpoJrr curMocTorTeruuoft pa6orrr o6yrarorqerocx
IIo oTAeJIbHbrM pruAeJIaM Ar4CrI[[Jrr,rHbr.

B raqecrse yre6uo-ueroAlrqecroro noco6us AJlx caMocrosrenrnofi pa6orrr cryAeHTaMLI
Moryr 6rrrr r{crroJrb3oBaHbr yKa3aHHbre Bbrrrre noco6us vr npane4eunrrft Hr.rxe cn}rcoK
nlrreparypbr r.r r.rnTepHer-caft ron no 6norexnoJrorr4a.

Boupocu l;In pefirnur-KoHTpoJrs
I-fi pefiruHr-KouTpoJrb:
l. Keu r.r KorAa 6rIn sneAeH TepMr.rH 6uorexuororus?
2. 9to lr3yrraer 6uorexnolorus.?
3. Hasosure ocHoBubre oTaflhr pagwrrrrr 6raorexuonoruu?
4. Kro v3 yr{eHbrx nnec uarE6oruunfi BKJTaA B ptti}BI,ITrIe 6r.rorexuorornu?
5. C xaxzrvu{ HayKaMr{ cBr3ar{a 6uorexnororus?
6. IIto raKoe Mex(AlrcqurrJrlrHapHas o6ractr uayrr.I?
7. llpnn e4r{Te rpr{M ep br M exAr.r cqlr rr Jrr4H apHbrx H ayK.
8. rlro raKoe reHgrtrrrecK as uuxewepun?
9. Kaxue orKpbrrr{r cnoco6crnoBaJrr{ nof,BJreHr,r}o u pa3Bl,rrr.rrc reuerr4qecKoft unNenepuu?
I0. Kro flBJrrercr ocHoBo[oJroxHLrKoM reHernrrecKofi uuxenepuu?
1 1. Hasosure ocHoBHbre granbr rrpoBeAeH[r rexuoJroruu perou6nHanTubrx AHK.
12. Kerra paspa6omn u ilpeAJroxeH MeroA IIIIP?
13. Kanue cyrqecrByror Bapr{aurbr IIIIP?
14. Kaxrae grarrbr ueo6xo.uurr.ro BbrnoJrHr.rrb npl4 npoBeAeHLIu III{P?

2-fi p efirnnr-KonTpoJrb :

l. 9ro Ll3)rqaer KJIeroqHaJI uuxeuepua?
2. IIro raKoe rerepoKapuoHbr r{ B rreM rlx orJrlrtme or noJroBrrx ru6pra4on?
3. Kervr 6rur uonyren uepnufi MexB[AoBo ft ru6pur, pacrr{TeJrbHrx xneror?
4. Karue [pe]rMyrrlecrBa r.rMeer KJreroqHffr rrHxeHepr{r flepeA KJraccnqecKr,rMr,r MeroAttMLI

cenerrluu?
5. Kaxunax ceoficrsaMu o6laAaror pa3Hbre BUAII crBoJloBbrx rrtetor?
6. Kaxue upo6neurt Bo3HrrKaror npl4 ttoJlfrenwrn [pI,IMeHeHLur crBoJroBbrx rneror?
7. Kaxue cJrolKnocrr.r MoryT Bo3unKarb npu rpaHc[JIaHTaIIun traneft n opranon?
8. Karrae rroAxoAbr lrcnoJrb3yrorcs Nrfl rro[freHrds KJreroK n rxaneft c rIeJIbIo I{x
TpaHcruraHrauuu? r
9. Pa6orrr KaKlrx freHbrx s o6racru rxauenoft r4HxeHepr,ru MoxHo Ha3Barb nuouepcrr.rurE?

3-ft peftrunr-KonTpoJrb:
l. 9ro raKoe rpaHcreHe3 rr KaKoBa ero poJrb B coBpeMeuuoft 6uorexnororun?
2. Hasosfire ocHoBubre gTarrbr [oJlfreHr.rr rpaHcfeHHblx opraur43MoB.

3. rlto raKoe KJroHr{poBaH[e Nusorurx?
4. Hagosute ocHoBnbre gTarrbr KnoHrapoBarrut.

5. flepeuucJrnTe ocuoBnbre KoMnoHeHTbr 6uor:exuoloruqecKoro rrpoqecca.
6. rlro raKoe uauo6uorexnonor[s?
7. Karonrr [epcrreKTr,rBbr [pr,rMeHenns 6uorexHoJlofl4l4 B Ar4arHocrl4Ke I{ JIeTIeHHLI 6onesHefi?
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Tevmr pe{eparon
I . Buorexsororus - MexAr.rcqlIlJII,IHapHas o6lacrt HayKLI.

2. f eHern.recKaJr r{mKerreplar, Aocruxe lg.ufl u rIepcneKTI,IBbI pasBI4TI4t.

3. Conpenaeuubre Mero.4br.4I,IafHocrI,Ixn (II[P, LIOA eI Ap.).
4. TpaHcreHHbIe opraHI{3MhI, [oryqeHl4e I{ ucrIoJIb3oBaHI'Ie.

5. TpaucreHHbre MrrKpoopraHl{3Mbl, IIITaMMbI-[poAyIIeHTbI.
6. KneroqHa;r riHxeHepnx. MouoKJroHaJrbHbre aHTpITeJIa, ux IIoJIfreHue I,I npI,IMeHeHI,Ie.

7. Crnoronbre KJrerKr.r u ux [pI,IMeHeHue B MeAI4III,IHe.

8. Trauenas lrHxeHepufl, rrepeca,qxa rrasefi tI opraHoB.

9. KnouupoBaHlre xlrBoruhD( r4 rIeJIoBeKa.

10. Buorcxnororr4trecrufi upoqecc, cocraBHbre qacrll LI npLIMepbI [pLIMeHeH[t.
I 1. BraorexHoJroflrfl r,r 3AopoBbe qeJIoBeKa.

12. Tepanufl reHoB r{ ee [prdMeHeHl4e B MeAuqLIHe.

I 3. Bnusnue 6uorexnoJrorvu Ha ceJlbcKoxogsfi crneuHoe npoll3BoAcrBo.
1 4. llpuir,reHeur.re 6uorexnonorlll4 AJII rIoJIfreHLIt xLIMI{qecKI,Ix BeIrIecrB.

15. Oxpaua oKpyxruouefi cpeArt u buorexsoJlof?It.
1 6. flp o urn oAcrBo rrpoAyKTo B rrprr antrs, n 6u orexno JIo rus.
1 7. Pons 6uorexuonorrdr.r B pa:pa6orxe aJrbrepHarllBubx I,IcrotIHI4KoB gHeprllll.

18. Enoyrposa u 6uosarqr{ra.
19. Oxpaua aBTopcKlrx [paB B 6raorexnolofl4l,I.
20. flepcueKT[Bbr pa3nu'rufi. 6uorexnol orvru. Hano6uorexHororl'Is.

Bonpocu K sK3aMeHy rlo Ar{cqnnJruHe:

1. Keu r.r KorAa 6un nne4eu TepMLrH 6raorexuonorus? rlro usyraet 6norexHonorus?
2. Hasonure ocuoBHbre gTanbr pa3Br.rrr{ff 6raorexnororuu? Kro us freHbIX sHec Hau6onruruft

BKJTaA B pa3Br,rrr,re 6uorexnoloruu? C raxuuu HayKaMlI cBs3aHa 6uorexnolorns?
3.9ro raKoe MeXAr4 cIIrrnI,IHapHa.s o6lacrr uayxu? llpuregute npLIMepbI

M elKAr4 CrIUIInr{H apHbrx HayK.
4. rlro raroe reHerInrlecKaJr riruxeHeprar? Karue orKpbITLIs cuoco6crBoBaJll,I tIoflBJIeH[ro lI
puBBr{Tr,rrc reueruqecrofi r,ruxenepr,ru? Kro sBJlterc{ ocHoBorIoJIoxHI,IKoM reuetugecrofi
uHNenepuu?
5. MonexyJrrpHbre ocHoBbr rennofi HHXeHepr,rI4. MeroAsr rexnoJloruu pexou6uHaHTbx AHK.
Ouronnrre lpeprvrenru pecrpl{Klluu. flocrpoeHlle pecrpl{Kullouubrx Kapr.

6. Hasoeure ocHoBHbre gTanbr [poBeAeH]rtr TexHoJloruu pexou6l4HaHTubrx AHK.
Kerra paspa6orarr lr [peAnoxeH MeroA nUP? Karue era[bl ueo6xoAlauo BbInoJIHI,Irb IIpu

rrpoBeAeHrru III{P?
7, Cnoco6rr BBeAeHr{f reHa' B KJrerKy. Tunrr BeKTopoB. feurt-uapxeptr, ceJIeKTI{BHbIe I'I

perroprepHbre renbr. Tpe6onanuf, K BeKTopnoft.{HK, ee cocraB, gKclrpeccufl reHoB.

8. f eneruqecKaJr raHxeHepr{{ MIrKpoopraHI43MoB.

9. feusas r.ruxeuepr,rfl pacreunft. ,{ocrlaNeunr rengofi plHxeHepvu u npo6leult
6uo6esonacuocrr4.
10. r{ro r43fraer KreroqHas unxeuepua?
1 1. Kenr 6ru noryueH nepnrtfi MexBLIAoBofi ru1pul,pacrl{rerlbHrx xnetox?
12. Kaxue flper{MyrrlecrBa [Meer KlleroqHaf r,IHXeHepI{t ngpeA KnaccuqecKI,IMLI

MeTO.[aMU CereX[ru?
13. Karrarrar,r cnoftcrnaula o6naAaror pa3uble BLIAII crBoJIoBbIx rleror?

Kaxue upo6leurr Bo3ur{Karor rrpu rronfr errrz'u vt ilpI{MeHeHI{I4 crBoJIoBhIx

rrteror?
14. Karue cnoxHocrlr Moryr Bo3HlrKarb [pI4 TpaHoTIJIaHTaII[I{ traneft u opranon?
15. rlro raKoe rpaHcreHe3 r{ KaKoBa ero ponb B eoBpeMeHsoft 6norexHolornl.r?
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Hagosure ocnoBHbre grarrbl rIoJIfIeHLIt rpaHcreHHbIX opraHI43MoB.

16. rlro raKoe KJroHrrpoBaHHe xr,rBorHbx? Hasoeute ocHoBHbIe sranbl KJIoHIapoBaHut.

Ocnonnrre cnoco6tr KyJrbrr4Br{poBaH[s xr,rBorHblx KJreroK. Kynrryprr xr.IBorHbrx rxaneft u

oco6ennocrlr KyJrbrr4Br.rpoBaHrdr opraHoB. fz6pu4zsaqla xuBorHbrx KJreroK.

17. MurporloH€IJrbHoe pa3MHoxeHrae, efo ,{ocror.rHcrBa vr HeAocrarKI,I, MeroAbI
Mr.rKpoKJroHaJrbuoro pa3Muoxenvrflpacrenvft. lloryteuue 6esnupycHbrx pacreunfi.
18. KpuoxoHcepBarlnr KyJrbrlrBr,rpyeMbx KJreroK pacreuuft u xuBorHbrx KaK MeroA coxpaHeHl{fl
reuo(fou4a.
19. Ocnoeurre Ha[paBneHr.rs 6uorexnororrrl4: 6uoeueprerarKa) KoHTponb 3arpBHeHIdlI

orpyxarorueft cpeAbr, 6uoreorexHoJrofur, ceJlbcKoxo3sficrneHHas 6zotexnoloru"t,
6uoenextpour{Ka, 6uorexHoloruu n netprruofi [poMbIIrIJIeHHocrI{, MeAI4III4He, nuulesofi
npoMbrrrrJreHHocTlI.
20. I,IcnonrgosaHHe HaHorexHolornfi n conpeueuuoft npourrrureuuofi 6uorexnonorrrr4,
MeTOAaX JIerIeHr4q, Ar{afHOCTprKe.
21. Caproc6oprca HaHocrpyKryp. Hauo6zounxa. CauoopraHr'r3arllrs Br.rpycoB, 6Iaororu.Iecxux
rueu6pan, HyKner4HoBhrx Kr.rcJror, noJrr{caxapuAoB, aMI4Jror4AHbrx $u6punn. Cauoc6opxa sureit
IIIeJTKa rr [ayT]rHbr.
22. Kar<onrr nepcneKTr.rBhl npuMeHenrag 6norexHoJlorlrl{ B AI4afHocrI4Ke LI JIerIeHuu 6onesHefi?

CalrocrosreJrbHafl padora cryAeuTa

I{enrro caMocrof,Telrnofi pa6oru sBrflIorcs SoprvrraponaHue JII,MooTLI cryAeHTa,
pa3Br.rr[e efo cfloco6Hocrl.r r cavoo6yreHnlo H rIoBbIIIreHI4Io cBoero npoQecclroHaJlbuoro
ypoBHfl.

CalrocrosreJrbHair pa6ora cryAeHToB BKJrroqaer 3aKpenneHne reoperuqecKoro MarepI,IaJIa,

rroAroroBKy K BbrrroJrHeHr{ro u 3aulr.rre ;ra6oparopnrrx pa6or. Ocnonnue Qoprvmt
caMocrorrenrnofi pa6oru 3aKJrroqarorcs n npopa6orre AonoJIHLITelurofi JIHTeparypbI,

noAroroBKe K npaKTr{rrecKr4M u ra6oparopHbrM 3aH.urI,ItM, HanI4caHI4e pe$eparon, BbInoJIHeHI{e

Tr,rnoBbrx pacqeroB, BbrnoJrHeur.re pacrrerHo-rpatpuuecKr4xn LI AoMaIrrHrIX 3aAaHI4fi, ycruouy
olpocy, noAroroBKe K KoHTponbHbrM pa6oravr v pefiruur-xoHTpoJlro. Koutpolt
caMocroflTenrnofi pa6oru cryAeHToB ocyuecrBJl flercfl, Ha KoHcyJlbraIlusx$

Cal{ocrosreJrbHa.x pa6ora cryAeHroB (54 uaca) IloApa3yMeBaer pa6ory roA
pyKoBoAcrBoM rrpeloAanarelefi (no4roronry K npaKTlIqecKHM sanxruxu) u vrHAuBprAytlJIbHyIo

pa6ory cryAeHra c fIK, B roM rrr4cJre lr B cerl4 INTERNET, a raKxe pa6ory e uayuuofi
6u6ruorere Bnf Y c eneKTpoHHbMI{ pecypctlMl,I.

Texyqzfi KoHTponb ocBoeHus Marepuana Il caMocrosrenruofi pa6orrr npoBoAsrct Ha

upaKTr.rrrecKllx 3ausrr{ flx, Ha KoHcynbralluxx, peircuHr-KoHTportx.

w{d
'.': #:l

:iII

I Pasler 1 BrruolneHrae AoMaruHero 3allaqrrfl, n npopa6orxa AonoJlHr{TentHofi
JIHTCDATVDbI.

8

2 Pa:len 2 BrrnonneHrae AoMalxHero 3a,taqprfl, u npopa6orxa AoTIoJIHI{Telrsofi
JIHTCPATYDbI.

8

a
J Pas.{en 3 lloAroronra r ra6oparopnrru pa6orau. 8

4 Pasaen 4 llo.4rorosxa x ra6oparopnuu pa6orau. 8

5 Pa:.qen 5 lloArorosxa x ra6oparoptuu pa6orau. 8

6 Pa":len 6 lloArorosra r ra6oparopuuv pa6oralt, 8

9rsaNreH 6



7. YTIEEHO-METO,ITTqECKOE II I,IH@OPMAU}IOHHOE OEECIIEqEHUE
ArrcuulJrlrHhr

a) ocnonuas irrrreparypa

l. Opexoa, Ceprefi Huroraesuq. Euorexnororu.s: yre6uur ans B|IO I C. H. Opexor, VI. Vl.
rlaxanesa. - MocKsa: Ara,{eMlrs,2014. - 282 c.

2. IIIuua P. HarnsAHa"s 6rorcxHoJlorur u reHerl{qecKa.fl r{HxeHepr.rr / P. Illrvrua. - M.: BI4HOM.
Jla6oparopus snanuir, 201 4. -325 c.

3. Jlerquu-[pe3eHTaqr4r{ rro Alrcqr{nJrraHe r{ peKoMeHAarluu AJrr rroAroroBKr4 K 3agsrrrflM. Cafir
ra$e4pu renerr{K}r (genetics.kemsu.ru)

4. Cenrcxoxossftcrnenna.fi 6rotexuoJrorLrfl n 6vror.Iuxenepur,lnot peA. aKa.q. B.C. IlIeeeJryxa.
Zsl-eo Jlenana. 2015.704 c.

5. Jlyrona JI. BraorexHorroflrs Bbrcmux pacreuufi. llsl-eo Cn6fy. 2011.240 c.

6),qononnr{TeJrbHas Jrrrreparypa

1. Kararrruplrona E.A. Knero.Iuas r,rHxeHepl{t pacreuuft: Vqe6uoe noco6ue I E.A,
Kanarunuxona. M. : I,Isl-eo P|Ay-MCXA, 2012. 3 1 8 c.

2. Ocnosrr uurpo6uororuu u gxororz.recrofi 6norexnonoruu: Y.re6uoe noco6ue I
B.C.KceHo$onron - M.: 14[ OOPyM, HI4U I4HOPA-M, 2015. - 224 c.: ISBN 978-5-8199-
0615-6
3. I,lnxenepnar 6uorexHoJrorrn: ocHoBbr rexHoJlorr,rrE nanrpo6zofioruqecKr{x nporr3BoAcrB /
JlyrcanuH A.B. - M.: HhI{ I4HOPA-M,2016. - 312 c.ISBN 978-5-16-011479-g
4, Ilpeaynpex,qenue npecrynneuuft, cBt3aHnbrx c nc[oJrb3oBaHrreM 6uorexuolorufi I
A.I4.Tpycoe - M.: I4U PI4OP, HI,Iq I,IHOPA-M,2015. - 190 c. ISBN 978-5-369-01420-2,

5. ConpeueuHble npo6reurr r.r MeroAbr 6raorexnororun [Snerrpouurrft pecypc]: oJreKTpoH.
yqe6. noco6ue / H. A. Boftnon, T. f. Bonora, H. B. 3o6ona r.r Ap. ; rol Hay.r. peA. T. f.
Bonosoft. Kpacroxpcrc: I,IIIK COy, 2009.

n) IlHrepHer-pecypc

1. http://www.biotechnolog.rul - Kysruuua H.A. OcHosrr 6uorexnonofr{H: yre6Hoe noco6ue
AJII cryAenroe 6uororurqecKoro lparynrreta.

2. http:llbio-x.nr/ - I,Inrepnet-roprulJr no 6uorexnoJrorlrrr 
t'

3. http://molbiol.ru - I,Inrepner-ropraJr ro Kraccuqecxoft r{ MoJreryJrrpnoft 6nonornlr

4. Irlurepner-xypuzrJr <Korrrruep.recKarr 6uorexnolorurr) http://www.cbio.rul

5. Hayuuax erreKlpoHlrarr 6x6rno'rexa (H3F) www.elibrary.rLl
6. http://www.ncbi.nlm.nih.gov/ - National Center for Biotechnology Information

7 . http : I I wv,rw. rusb i otech .rul data ] ase/ - Fag a AaHHhrx Pyc6uorex
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8. http://www.biotechnologie.de/ fepvraucraa uutfoprr,raul{oHHat nnar$oplra IIo

OUOTEXHOJIO|HI,I

9. http://bio-m.org/ fepuaHcrufi 6uorexnorloruIqecKl4fi uacrep BioM

8. MATEPI4AJIbHO-TEXHIIqECKOE OEECTIBIIEHI4E
AIIC{UIJIIIHbI <<Ocuonnr buorexnolorufr >>

Jlexquonnbre u rpaKrr.rqecKue salfrrr4r npoBo.4xrct B ayAllropraxx xa$eaprr B3CT (503-3;

529-3;331-3), o6opy.uonanuhrx KoMnbrorepaMr4, npoeKropoM I4 I4HrepaxrueHoft Aocrofi.

llporpaunaa cocraBJreHa B coorBercrBr{a c @fOC BO no HarIpaBJIeHuro <<EuorexHllqecrl4e

cr.rcreMbr r4 TexHoJrorprvl>, (npo(funt rroAroroBKu <BuoueAlIIIIaHcKaJI uuxeuepux>).
Pa6o.ryro [porpaMMy cocraBr,rJr AorIeHT r<a$eApu BuoueAurII4HcK]Ix gJIeKTpoHHbrx

cpeAcrB rr rexuoJrorufi (E3CT), xaj4lular FfrpilornrecKlrx HayK, crapruufi nayuurrfi corpyAuplK

Turoe l,Irops Huxoraeeu.r. ,1/f,{
Peqeusenr llepenosuu xosa1.t.iS.u., npoSeccop, @fBY (BHI4I43X>, ,/

r. BraAuMup. YZ
llporparr,rrraa paccMorpeHa u ogo6peua Ha 3aceAaHur{ rca(peapu BnoueAuuIIHcKI4X

eJreKrpoHHbx cpeAcrB r4 TexHoJlornfi (E3CT) _
rporoxon Is I or r'e. 04 " 20lc rom.

3aneayroruzft raQe4p ro %.T.cyu*ona
Pa6oqas uporpaMMa paccMorpeua u oAo6peHa Ha saceraHprr4 yue6uo-lteroAu'recrofi

KoMlrccrrn Ha[paBJreHus,12.03.04 <BuorexuuLlecKrIe cncreMbl I,I TexHotIorI4I{)
npotooon 1r1" 'd sa /6' o4' y',fr6ga.

llpeAcelareJrr KoMr{ccurr Jl.T.Cyruxona
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