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1. Ilelu u 3aAaqn ocBoeHuq AI{cuurIJrIrHbI
I]ens Ar4cUrrlnrrHr,r <Euorexnororr4-tr) o3HaKoMJIeHIle acruIpaHToB c

Syn4alureHraJrbHbrMr.r ocHoBaMr4 conpeueunofi 6uorexnoloruu v npaKTI,IqecKIrMIa

rrpunoxeHllrMr{ n 6uoloruu; c MeroAonoruqecKl,IMn npueMaMrr, }IcfIoJIb3yeMr,IMLI B

ceJlbcKoxo3gftcreeHuoM npolr3Bo.4crBe, oKoJlorl{rrecxoft 6uorexHoJlotplu, nlrrqenofi u lernofr
rrpoMbIIIIneHHocrIl, MeAI4ur4HcKofi 6uorexgoJlorl{I4, a raruI(e c oeHoBHbIMI,I c[oco6aMl{ nepeHoca

14 gK0rrpeccr4r4 reHoB B KJreTKax, TKaHsX U OpfaHaX. ocHoSHaS sal.arra AI4cIIulnI4HbI -
SopuuponaHue y aclupaHToB rrpeAcraBrenrzfi o 6uorexnoJlorl4l4 B oKpyxarcqeft cpeAe xax

Honofi orpacn[ 6uororu.recrofi uayxu, oBJra.qeHI,Ie 3HaHI{IMI4 ocHoBHbIX MeroAoB.

2. KomuereHrluu o6yuarouleroct, SopMrrpyeMble B p$yJILTare ocBoeHus AauHofi

Ar.rcqurIJIIr ur't (t to dynn)
B pe3ynbrare ocBoeHrr{ Ar4cUrrnJrrrHbr acrrupaHT Aon}KeH ocBoI{Tb cneAyrotque

KOMTIETEHIIIIN:

- yK-l - cnoco6socrb K Kpr4TuqecKoMy a*aIrkr3y r,r oIIeHKe coBpeMeHHE'IX Hayr{Hblx 4octltxteuufi,
reHepr,rpoBaHrre HoBbIx raAeft npu peilreH:r,r4 ltccIreAoBareJIbcKI,IX 14 rlpaKTl4qecKux 3aAarr, B ToM

LryrcJre B Me)I(AI{cuulnl{HapHE'Ix o6lacrxx;
- yK-2 - cuoco6uoorb rrpoeKTrrpoBarb r4 ocyuecrBJltrb KoMrIJIeKcHbIe IrccneAoBaHl{s, B ToM
III,ICIE ME}KAI4CIIUIIJII,IHAPHbIE, HA OCHOBE IIENOCTHOIO CI4CTEMHOIO HAYqHOIO MI{POBO33PEHII' C

uclonb3 oB aHrr eM s:e'anufr. n o 6lacrn I4cropI4I4 ra (puno co $ uLr lnay Krr;
- yK-3 - roroBHocrb yrracrBoBarr B pa6ore poccuffcrHx I{ Me}KAyHapoAHbIX Ilccne.4oBareJIbcKI,IX

KonJreKTI4B oB rro peIxeHI4 Io HayrIHbIX u HayqHo - o 6p ason arenr,Hblx 3a4a'r.;

- yK-5 - cnoco6nocrb rrJraHr{poBarb r,r pe[rarb sap:a'tu co6crneuuoro npo$eccr{oHaJlbHoro pI

Jrr,rqHo OTHof o pa3BI,ITI4tr ;

- OIIK-1 - cnoco6socrr caMocro.rrreJrbHo ocyqecrBntrTb Hayr{Ho-uccneAoBarenbcKylo

AesrenbHocrE, B coorBercre)Torleft npo$eccuouamnoft o6nacru c ucnoJlb3oBaHlleM

coBpeMeHHbrx MeroAoB HccneAoB aHnfl. H uHQopvraql{oHHo-KoMMyHI4KaII[oHHbrx rexnolornfr;
- OnK-2 - foroBHocrb K rrpeloAaBareJlbcKoft 4emerr,Hocrlr rlo ocuoBHl'tvr o6pasoBaretlbHblM

flpofpaM MaM Bbrcllero o6pa-:oeaHut;
IIK-31 - rroHr4Maer coBpeMeHHbre npo6leiusr oKoJIorHI4 LI ucrloJlb3yer Syn4aueHTanbHble
npeAcraBneHrr.tr o crpyKType rz $ynrqnour4poBaHlrl4 )IerBbIX clrcreM n c$epe npo$eccuosalrHofi
AeSTeJIbHOCTLT;

fIK-32 - 3Haer rr Hcrronb3yer ocHoBHbre reopr4r4, KoHrlelql{r4 lr TIpITHIII,ITIrI e o6racru
gKororuqecxofi AesrelbHocrpr, cuoco6eH K crrcreMHoMy Mr'IuneHIrIo, AeMoHcrpl{pyer 3HaHIre

r4cropr4r4 r{ Mero.qoJrorurr 6r.rororu.recKr,rx HayK, pacruuptrcrque o6rqenpo$eccuoHaJlbHyro,
(pyn4anaenranbHylo roAroroBKy;
IIK-33 - caMocroflTeirbHo aHuwr3trpyer r4Meroulyroc-{ IzH(popuaqurc c [cI]oJIb3oBaHIleM

coBpeMeHHbrx uHtf opnraqlroHHbrx rexuororr,rfi, BbUIBJI{er SynaavenTaJlbHble npo6leur'I
3KOJIOfT{tr, CTaBnT 3aAar{y r,I BbIrroJrHseT HarIHbIe I{ccJIe,qoBaHkIflrIppl peIIIeHIIH KoHKpeTHbIX 3aAarl

no cnerlr4an v3ar\kru c I4 crlo JIb3 oB aHIzeM co Bp eMeHH ofi ann aparypst.

B p esvmrare o cB o eHl{.fl AI,IcuIrn JII4Hrr o 6y'Iaroqufi cg Ao.lrxen :

3nam: coBpeMeHHbIe flpooneMbl olIoTexHoJIorIrI4 v [cilonb3oBaTb
(fyn4anneuranbHbre rrpeAcraBneHr.rs o crpyKType u (fynrqHoHI{poBaHI{Ir xo,IBbIX cl4creM n c$epe
npoSeccuonaltnoft AerreJrbHocrrr, r{clroJrEsoBarb ocHoBHbIe reopulr, KoHIIelquIr rI [pI,IHIIIrnbI B

o6lacru 6raorexnoloru-{ecKoii Aeqrerbgocrpr, o6ra,4am cnoco6Hocrrro K cI,IcreMHoMy

Mr,rrrrJleHrzro, AeMoHcrprrpoBarb 3HaHI,Ie uaropuv vr MeroAonorllu 6rlororn.recKux HayK,

pacmrprrcuue o6ulenpo$eccuoHaJlbHlro, Syn4anneHraJlbHyro rloAroroBKy.
Vpreru: npr{MeHsrb [onyr{eHubre 3HaHrrfi B rlpoqecce nay.rHofi, yue6nofi 14

npor{3BoAcrseHHoft AerreJrbHocrr,r, BllcrpalrBarr co6crBeHHLIe I{ccJIeAoBaHIlt B

Syn4anreriraJrF,Hbre upo6nennsr 6raorexHonofl{I4.
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BlaAerr: MeroAaMn c6opa 14 aHaJrursa raH$opuaqnn o6 ocHoBHbrx 6zorexsonofr4qecKax
[po{eccax, HaBbrKaMI{ peureHr,rr KoHKperHbrx 3aAarr no 6raorexHoJlofl{Ir u 6uonnNeHepr,rr{ c
rrcrroJrb3oBaHrreM coBpeMeHHofi annaparypu.

3. Crpynrypa u o6reu ArrcqurrJrnHbr

Ta6nu[a 1

Bra4 yue6nofi pa6oru Bcero qacoB

(axa4err,lauecKr4 e

uacrr)

rlacos B ceMecrpe
(aKaAeMr4.recKr4e

.racbl. )

4

O6rqaq
TPYAOEMKOCTI'

3aq. en. a
J

qac 108 108
lrlg nux:

Yacu ayArrropHofi pa6orrr (ncero): 22 ))
JIercurEr.t I2 T2

flo axru.re c lr.tre 3 aH flTrr s 10 10

Jla6oparopnrre I npaxruuecrlre 3alflTurfl. rro
IIonfpYIIrraM

0 0

rlacrr BHeayArrropHofi pa6ou,r, BKrroqas
caMocroflTeJrbHyro pa6orv obyqarouerocq

50 s0

Bu4 npouexryrouHofi arrecraunu (:auer, 4nQ.
3arler. ercsaNaeH)

36 [uS$epenrlr4poBaH
srrfi gaqet

36

4. Cucreua oqeHrrBaHur

4.1. O6yuarouuecs, cAaror arl${epeHrlrlponauuufi 3aqer n ycrHofi (fopue no 5-rz
6armnofi cl4creMe. Ooprua 3arrera - ycrHuft 3ar{er.

5. CogepxaHrre ArrcqulJrrrHbr

5. 1. Teuaruqecrtufr nJraH nlrcqurrJrr{Hbr

Ta6r'uua2

I{!
n/n

HauMenosaHrre reM
rurrJrr[ pa3AeJroB

O6renr AlrcqurrJrrurr,r (uoAy.us), qac.

Bcero BuAu ayArrropHoft pa6oru
( arcalenazqecrr{e .{acrr)

llnrre
BIIAbI

KOHTAK-

rnofi
pa6orrr

JIercuur.r ilpanru-
IIECKIIC

3AHflTUq

Jla6oparop-
nnre/

IIpaKTI{qe-
cKue

3aHgTr.{q IIo
TIO,ITIPYIIIIAM

I 2 aJ 4 5 6 7

I BneAeuue.
EuorexHororu-s
pacreuuit KaK HayrlHoe
HaIIpaBJIeHI4e

2 2 0 0 0



2. Kraccra.recKl{e MeroAr,I
co3AaHI{S COpTOB

KynbrypHr,rx pacreuufi
(rocroLlncrna u
HeAocrarnu)

L 0 2 0 0

3. TeopernuecKoe r4

[paKTI4rIeOKO e 3HaqeHr.re

KNOHAJIbHOTO

Mr4KpOpa3MHo)KeHIrt.

lhararemubre cpeAbl
KynbrI4BI4pOBALrIdfl

2 0 2 0

L Myrarluounrrfi upoqecc z 2 0 0 0

5. Oco6ennocru
nonyrxqnil
KynbTHBr4pyeMr,IX

KJreror{ in vitro" Cunreg
BTOpI4TIHF,IX

Mera6onnros

2 0 2 0

6. lulpu4uza\us
COMATI4qCCI{4X KJIETOK

pacreuufr 4:rx
rrpeoAonenut 6apt epa
HecoBMecTuMocTH IIpH
o14arenuofr
ru6pu!'uza\uu.
lanrrongustu
Aprrannoul ux p acr euuit
B cucreMax in vitro

2 2 0 0 0

7. KynsrraeupoBaHHe
He3penbrx :apo4rrurefi
ceMfH Anr rrpeoAoJleHlr{
cTepr{nbHocTH y
orAaJreHHbrx rn6pu4on.
Couarroualrbnas. lr
raMeroI(IIOHaJlbHafl

II3MCHI{HBOCT},

2 0 2 0

8. Mgrorrr coxpaHeHnt
6uororzqecrgzx
oOr,eKroe

2 z 0 0 0

9. Polr uero4on
6lrorexnororr{rT B

IIOBbIIIIEHIII{
ycrofi vueocru pacreHIafi
r( crpeccoBbrM
eogneficrnHsN4

z 2 0 0

10. Euororuqecxoe
pasuoo6pa:ue
TpaHcreHHr,rx pacreuufr.
OcroeHrre HalpaBreHl4s
TpaHcreHo3a

2 z 0 0 0

11 CoqeraHae Mero.troB 2 0 2 0 0



aAarrrr4BHoil CI{CTeMbI

ceneKrll4lr pr

ICHETI,ITIECKOfr

HHII(eHepI,IU pacreHl,Ifr

12. [uS $ epeuqraponallHr'Ifr
3aqeT

36 0 0 0 36

1atJ. I,lroro (.racoe) 58 t2 10 0 36

5.2. Coleplxaul{e ArrcuurIJIIrHbI rlo reMaM

1. II ex4un. B e ed eH ue. E uomexruonoz un p ucmeuutt xax HayqHo e Hanp uaneHue

llolra,4ncunrrJrr4HapHocrb coBpeMeHHbIX 6no:rexrioloruft. Euorexnororu.tl KaK

HanpaBneHr4e HayrrHo-TexHl,rqecKofo rrporpecca, oIII{paloIIIeecs Ha Me]KA?ICIII4IIII'IHapHble 3HaHHJI

- 6uonorra.{ecKl{e, xllMr4qecKr4e, TexHI4LIecKHe.

EuonauorexHoJrof[r KaK correrague 6uonornqecKllx I4 HaHorexHorofxqecKl,Ix noAXoAoB

K co3gaur{ro HoBbrx cucreM. Vlcropux Bo3HIrKHoBeHIr{ HaHorexHoJlorurl u 6uoHanorexHoJloruu'

flonrrrne o HaHorracrlrrlax v HaHoMarepvraJrax, vx ocHoBHbIe xapaKTepHcrLIKH.

Hallocrpyxrypbr Ha ocHoBe AHK, 6elxoe, BI4pycoB, KJIeroK xs4BorHbIX lI MI4KpoopraHI,I3MoB.

O cHoeHrre c S eptr [pI4MeHeHI{.f, Ao crlr}Ke luufi' 6uovaHorexuo JIof uu.

Heo6xoAunaocrr, vr s(prperrunnocm [crIoJIb3oBaHHt coBpeMeHHbIX MeroAoB

6raorexnolorrrr4 HaprAy c KnacclrqecKr4Mu MeroAaMI{. Bos\aoxtuocrb ycxopeHl{t ceJIeI(UIroHHoro

11pouecca. YcxopeHnoe pa3MHo)r(enr4e ueHnrx tlopu pacreHufi. Ilony'renue 6esnupycuoro

ilocaAor{Hof o MaTeprraJla.

2. Ilpaxmwtecnoe 3aHflmue. Rnaccuqecnue Memodur cosdaHutt copmot KyilbmypHbtx

p ac me u ult (d o cmo uucmn u u ued o cmamxu)
flpoexumrft cetrrunap

Per<on6rEnaqrrogHafl ceneKupr.fl. lloa6op poAl,IrenbcKlax rlap Anfi cxperqunaunft.

Tu nrr cKp erql{ B aH Iafi . B uyrpuB IIAo B aq II o TA aJI eIlH an rn6pngu3 aIJLIg.

3rcnepuuenraltHi,rfi MyrareHe3. Myrareur,I (xtlurzuecKue, dlusu'recxue,
6uororu.recxue), Ao3bI.

fereposrac. Teopuu, o6ucnnorqne MexaHI,I3M rerepo3l{ca. 3rp$err ferepo3l,Ica B

pa3nr,rr{Hbrx rtoKoneHu-sx ru6pu4on. Or6op, MeroAbI or6opa, ilpl4MeHfleMble B ceJIeKuI4lI.

3a.qauge: AocrorrHcrBa H HeAocrarrs4 KJIaccI4qecKLrx MeroAon (reopuecxoe saAaHHe).

3. IfpaxmuqecKoe 3aHtrmue, TeopemuuecKoe u npuKmwrccKoe 3HaqeHue larcHutbHozo

M uKp op s3trrH o )rc e H utt. II umamenu u we c p e d u Ky n b m u 6 up o G fl H utt.

Irlccle4on are:rtcrufr ceMI{Hap.

I{loualruoe MbKpopa3Muo}r(eHr4e pacreHrafi. O:4oponneHl{e rrocaAorrHoro Marepl{ana or
Br4pycoB. llperzuyruecrBo KJroHalrbHofo MHKpopa3MHo)KeHI4t naA o6uqHbIM BeferarIrBHbIM.

Bg6op 3r(crrJraHToB. I4cnortsonaHr4e MepI{creMHbIx rrcalrefi Ant rro[yqenus 6essupycHoro

Marepr4ana. 3ranrr Mr{r(poKnoHa,'rbHoro pa3MHo}Kenus..Bnus:nue rpaxropon KaK

feHerr.rqecKr4x, TaK H cfar<ropon oxpyxarorqefi cpeAbl (rpoQuuecrux, ropMoHaJIbHbIX,

cfrasxvecrux) na uoprforeHe: pacreuuil. llpm,rofr coMarurrecrcuft eu6puoreHe3" llparrrzuecroe
3HAIIEHIIE MCTONA.

Cocrasbr rrrrrareJrbHbrx cpe,q [nfl BbIparIuBaHLrq KJIeroK pacrenuft. Ocnonnrre

rpe6onaunn rc na6oparopur.{ 6r'rorexnororl4rrecKl4x uccreAoeauuft. MeroArt crepHJII{3aqHI'{

)nr4Ar(r4x r.i rBep.4brx [r.rrareJrbHbrx cpeA. Crepnlueaql4q [ocyAbl. CrepullEsawrflpacrureJlr,Horo
MaTepr,raJIa.
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3a4anue: cocraBHTE, cxeMy o3AopoBneHHtI rloca.4ollHolo Mareplzana c [crroJIb3oBaHI4eM

MepucreMnofi rxaun (na npurvrepe xapro$enr). flam orncanl4e Ka)I(Aoro orarla. flpu onncauuu

o6parurr, BurrMaHrre Ha oneAyroulee: oco6eHHocrl4 Mepl4creMHofr rxaHil I{ ee ucIIoJIb3oBaHI{e AJIfl

o3AOpOBneHrArr nocaAorrHofo MaTepr,rana; B KaKr4X Cnyqaflx IrcnoJIb3yIoT TepMoTepanurc pI

xeMorepa[ruo; ocHoBunre Sarropbr, BJrr4-rrrorqrre Ha ecpQercrneuocrb rlpoqecca o3AopoBrIeHI,Ifl.

4. II exqun. My mu4uouur'tit trp o qe cc

Cnonrannrrft v HHAyrllipoBannr,rfi MyrareHe3, Klaccn(puxaqux MyrareHoB.

MonexynxpHrrft trexaHr{3M MyrareHe3a. I,l4enrn$uKallut I{ ceJIeKIII4.tI MyrauTon. Cynpeccnl:
BHyrpureHHarr, Me)r{feHHa.fl H cpeuorunuuecKatl. Myrarenes v KJleroqHa-s ceneKulz.f,.

Cpannnrelbl,afl. xap)aKTepl{crr4Ka KJreroqnoro MyrafeHe3a in vitro Ir DI(clepI4MeHTaJIbHofo

MyrareHe3a pacreHufi (nperanyurec'rBa a HeAocrarKl{). MeroguqecKue acrIeKTbI uyrarenuofi
o6pa6omil pacrrarenbHbrx rsreroK B ycnoBr4.flx in vitro. 3rantr MyraIIrIoHHofi celexuura. Mero4rr
BbrAeneHr,rrr MyraHToB, HX reHerr{rrecKa.s rrpupoAa. Tunr'i KJrerorIHbIX MyraHToB I4 BapI4aHToB,

r4HAyqr4p oBaHHbrx rIpI4 KynbrI4BI4p o B aHHI{ in vitro.

5. IlpaxmwtecKoe 3flHflmue. Ocodennocmu nonynn4utt xyntmarupyewux xnemox in
vitro. C uum6 smop uuHbtx Memab onumoo.

tr4ccregon arenrcrcraft ceMlzHap.

Oco6ensocru nonyllqnfi Kynbrr4BrrpyeMbrx KJIeloK in vitro. Mop$onorurrecKatr
rerepofeHuocrb pacrrrrenbHbrx rxanefi in vitro. IfurorerierIl.recKalt rereporeHHocrb
pacrurejmnbrx r$reroK. llpuuuHrr H MexaHr4:narr. fny6nHHoe KynbrIrBHpoBaHI{e KJIeroK BrIcIIIHX

pacrennfi. CycneHsuoHHar r(ynbrypa Kneror( Bblcilrux pacreHufr. IlolyueuNe I(ynbrypbl IsIeroK
rr3 Kannycnofi rxanu. OcHosHbre flprruUl4uri rly6uuuoro BbIpaqI{BaHLIfl Kyn}'Typ KJIeroK.

Heo6xoAurr,rax arrilaparypa. @u:nxo6uoxr.rMr4rrecKl4e oco6eusocru IIoBeAeH?It KJleroqHbrx

nonyllqufi B rlr.rKJre rtepuoAurrecKoro Bbrpaul4Barrus.. Wcnonb3oBaHlre MeroAa Kynbrypbl
rr3onr{poBaHHr,rx KJreroI( 14 TKaHefi s cl4Hre3e BTopntlHux lrera6oJII{ToB. Kymrypu KJIeroK Ir

rxauefi pacrennfi r(aK r{cror{Hr4Krr rleHHbrx BTopurlHntx uera6oJII4ToB, Irluuo6unu3ar\lrfr KJIeroK Ia

rraneii pacreunft.

3ag:anne: flpeAno]rure rexHoJrorr4r{ rtonyqeHl4t neKapcrBeHHbIX [pelaparoB
pacrr4Tenbnofo rrponcxo)r(AeHr4.s c r(oHKperHbIMH rIpLrMepaMI{, o6paulax BHITMaHI4e Ha cnequ$uxy
pacrrrrenbnbrx KJreroK, Qa:u pocra, rll4TarenbHrle cpeAbl, ycnoBlls lpepnrenraqr4lr kr rrtrrbr
6zopearropoe (npeserTarrytr, 4oItla4).

6, Jler<4un. fudpudwaqun coManxuuecntx KJremoK pflcmeuuil dnn npeodonenua

6 up o ep a H e c o 6M e c m uJwo c m u np u o md un e un o f,t z u 6 p ud us a 4 u u.

fu6puguzarlr4{ coMarrrqecKr.rx KJreror( pacreHufi. Mero4uueclo4e acrIeKTbI BblAereHus,

KynbrrdBrrpoBaHr,rq v rn6puguzaryuu [pororlracroB pacreHufi, Mop(fonornqecKl4e kr

$ynnqrzoHanrsue oco6eHHocrll flporonnacroB, I{3oJII{poBaHHbIX I43 KJIeroI( Bblcilrux pacrenuil.
MeroArr ceJreKrrr4u rra6pu4Hl,rx KJreroK. 3$$errunHocrb rIpI{MeHeHu.t MeroAa

crruflHrrfl.rrporonnacroB rnfl rrpeoAoneHr4.f, 6aptepa HecoBMecrlzMocrl4 npu or4alenHofi
rv6puguzarynv..

7. Jlexqua. fsnnoudua u duzunnoudun pacmeuuii e cucmemox in vitro.
TeoperuuecKoe u ilpaltruqecKoe 3HaqeHure g.nfl ceJIeKIIrrI4 tarrnoilp;vvt u .{ufalnov4prpr B

cacreMax in vitro. llougrue aHAporeHe3a, rrzHofeHe3a, rlapreHoreHe3a. Sranrr [onyr{eHufl
ralnoprAHbrx pacreHrrfi u: penpo.qyKTr{BHbrx KJreroI( rrpl4 KynbrI4BI{poBaHI{I{ rIbIJIbHHKon (na

rrpr4Mepe pa3nurrHbrx Br.rAoB pacrennfi), Oarropr,t, BJll{flroilIne Ha npoqecc aHAporeHesa. flepeno4
farrJrolr.4oB Fra roMoAr'tn:rouAnrrfi ypoBeHb. 3naqeuue ranno?r4vrv u A![ailrov4lrur Anfl, ceneKIII4Ir

nacre ruft.
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8. IlpuxmwtecKoe 3flHflmue. RynumuauporuHue Hupeilux sapodtuueit cemnn dna

npeodonenun cmepu,tbHocmu y omdwteuruwx zu6pudoa. Cotwul<JtonstrbHsn u

z ilMemo Kn o H unb H un u3Me Hv u 6 0 c mb.

Ceunnap.
Cuoco6rr rpeoAoneHr,rr crepunbHocrr{ y orAaneHHlx rn6puAon in vitro. llpo6leutr

floryr{eHu-fl Me}rGI4AoBbrx r4 Me}KpoAoBbIx rra6pn4oB pacreHuit tpaguglroHHblMlz MeroAaMI4

ru6pu4uaaquu Mero4 Kynbrr.{Br.ipoBaHr4fl He3penblx 3apoAr,Imeft n nonyrleHue rtl6plz4itlx
pacrenufi-pereHepaHToe. TexHlara orrbrJrenr4g, BLIrIreHeHI,I.s I,I KynbrI4BI{poBaHu{ sapo4nuuefr ua

uurare;muofi cpeAe. flony.lenue pacreunft-pereHepaHToB u I,IX oIIeHKa rlo rloKa3areJlflM

dreprumuo arLr b )Ior3uecrloco6uocru.
3aAanue: orrr4carb 3Tanbr Kynbrr{Bl{poBaHu-fi B ycnoBlltrx in vitro c qenbro rronf{eHlrr

)ro43Hecrroco6nr,rx pacrenufi-pefeHepaHToB He3penbrx sapolttuefi (na ronxperHbrx Ilpr{Mepax

cKpeurr,rBaHl4tl p acreHufi , oltloc-atquxc-x K p a3n[rrHblM nn4alt).
Couarcloua:rnsas Lr faMeroKJroHalbuas rmMenql4Bocrb. flponcxon<AeHl4e repMI4HoB

(coMaIgIoHaJrb1as. v raMeroKJIoHaJrbHatI I{3MeHqI{Bocr[,). fenerrlecKue I,I3MeHeHlLfl,

Bo3Hr4r{a}o[Ilre B KJlerr(ax Kannyca Hnr{ cycrleH3r4tr, a n AalnueftureM y pacrenafi-pereuepauToB.

9. Jlerc4un. Memodu coxpaHeHun 1uonozu,tecxux o6t'exmoa.
MeroArr coxpaHeHH-s 6r.ioJroru.{ecKlrx pecypcoB. KpuocoxpaueHl{e. fenerraqecxue 6anxu.

Mero4sr xpaHeHr4rr ceMrH 14 rax AocrollHcrBa r4 HeAocrarru. Pacrrarelr'nr'rft MarepI{aJI Alrl
KprrocoxpaHerrtrs' Mero4rr KprrocoxpaHenuq. SrarIbI rlpouecca Kpl{ocoxpaHeHl4fl. @axroprr,
Bnurroruue Ha )rer3Hecnoco6Hocrb KJreroK rrocJle Kpl,IocoxpaHeHurfl. Tecru Ant onpeAeneHlzs

)1cr43Hecrroco6nocrz.
Crparernu - Craru.{uax, fiuuamv.unar. Ex situ coxpaueHne. In situ coxpaHenue.

TexHolorus Hr43KoreMrreparypHoro xpaHeHr{,q ceMeHHbIX xolleruufi. Texuonorux
BoccraHoBneHlrt Boxoxecrll ceMeHHbIX Konnexuuft .

ItpuonporeKTopbr Lr r4x 3Har{eHI4e B cHl4)r(eHr4r,r rloBpe}KAaroqero ,4effcrBl,Lfl xpIMrIqecKI4x

Saxropon npr.r Kpr{oKoHcepBarlura. llporpauMbl oxJIa}KAeHHt. Onpe4eneune xo{3Hecnoco6socru

KJreror( rocJre pa3MopaxuBaHr{{. XpaHenue feHeruqecKl4x pecypcon pacrenuft in vitro.

10. llex4un. Ponu Memodos fuomexnonozuu B norbltaeHuu ycmottuurocmu pucmenuit
K cmp ecco B uut a os d e ilcm6 uitJn.

Ycrofi.runocrb pacreHufi x crpeccaM: coJreBoit, reuneparypHslfi, xuclorutrfi, no4nrrfi.
Oonu Anfl orleHr(r.r r4cxoAHoro Marepr4ana (nponoxaul{oHHble, uu$erquonHble, ceJIeKTI4BHbIe 14

ap.). OqeHKa rr crroco6sr noesrureHur crpeccoycroftuBocru pacreuufi. Oqeura pacreHIaft ua

ecrecTBeHHonl n un$eKrIHoHHoM drOUaX. MeroAura co3nanvfl rauQerqvoHnoro Qona B rloJleBbrx

14 la6oparopHsrx ycnoBr{fix. BrrrereHue }rcroqHl{I(on ycroftvuBocrlr K rlaroreHaM

nos6yAurerefi 6ole:uefi pacrenufi .

11. Jleru4un. EuonozuqecKoe pa3Hoo6pasue mpaHczeHHwx pacmeuuit. Octtoottue
HAnp a6ile H un mp uH cze Hos a.

Molexylxpnas 6uororvs. pacrurerbHoft KrerKIl. Arpo6arrepul{ B KarrecrBe nerropuofr
cr,rcreMbr n reHnofi rrHlr(eHepurr pacreuufi. ItoHcrpyupoBaHlre BeKTopoB, Bercroprr Ha ocHoBe

AHK- v PFlK-coaepxarqux Br4pycoB pacreHr,rfi. Berroprr 4rr npflMofo nepeHoca AHK.
3rcnpeccufl r{yxepoAHbrx reFroB B KJrerKax BrIoIITHX pacreuufi. feHnaq llml(eHepna

pacrr{TenbHbrx opfaHenn. flpunaeneuue MeroAoB reHnoft IzH}I(eHepI{n B MoneKynspno-

feHerr4r{ecKoM 14ccneAoBaHr{rr Bbrcr[ux pacrenufi. llpo6leurt 6uo6egonacHocrl{ pa6or c
TpaHcfeHHbIMI{ pacreHkrfrMr4 n HX Hcflonb3oBaHu.f,. 3agauu, pemaeMble MeroAaMI,I reHnofr
r4Hlr(eHepr4r.r pacreHufi B ceJrbcKoM xossficrne Ir B coBpeueunofi 6uorexnonoruu. OcnoBHbIe

HarrpaBneHur KoHcrpyupoBalr4fl TpaHcreHHbrx pacreHufi. Vcrofiq[socm K BpeALITeJI.rIM,

rep6uqra4au, rrarorelraM, K crpeccoparvr. Vnyulreurre KaqecrBa [poAyKqI4I{. I,lsueneHue BKyca u
BHerrrHefo BrrAa. flolyueHue <creAo6nbrx)) BaKrIr{H. leHerH-{ecKLI TpaHc$oprranponauHble KJIeTKI,I
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r{ TKaHr4 pacTeHr.rfi KaK 6r4oTexHoJrorr4qecKr.re o6beKTbr. I4cloJrb3oBaHIIe feHHo}IH}KeHepHofi

6rzorexnor orvrv rr upo 6relra 3 arrrrrrbr oKpyr(arcqefi cp e4tr.

12, Ilparcnxwrec*oe 3flHnmue. Couemauue nemodoa sdunmueHoil cucmembl ceileru4uu
u zeHenxuqecxolt uHJrceHep uu pacmenuil.

tr4ccneAonarem,cxnfi ceMHHap.

Bo:ruorcrocrb rrHTerpaur4r4 aAarrrr4Bnoft crrcreMbl ceneKIII4L{ I4 feHerIarlecKoft I4Hr(eHepI4I{.

flparruuecKpre acrreKTu reHnofi r{H)r(eHepurr. ConpeueHur're npo6neMbr H ocHoBbr [paKTr4qecKoro
r4cnoJrb3oBaHr{r 4ocrnrrenufi reHnofi r4mr(eHepr{n. lloryveHne 14 orrbrr rrpr4MeHeHlr.fl

pacrrzTenbHbrx reFroMo4Ia$uqupoBaHHLIX o6rerron.
3allsrue [ocrpoeHo Ha ocHoBe o6cy>x4euug coo6ulenuit acnurpanroB rro flpeAno)r(eHnbrM

BorrpocaM.
B o np o ct't dnn o 6 cytrcd enun :
1 .TpancrenHr,re pacreHrzx rapro$enx ycroftuzBble K KonopaAcKoMy )I(yKy.

2. 3$dler<rvBHocrb frprrMeHeFrr{.fl TpaHcfeHHbIX pacreHNfi n uupe.
3. 3na.reHrae rer-rernrrecrofi unn<enepur4 B nonyqeHrau (fopnr pacrenuit, ycrofiuunux r

cTpeccoBbrnr no:4eft crBl4.fl M.

4. [ocrouncrBa 14 He.4ocrarKr{ MeroAoB coxpaHeHr4fl pacrtrre.rrbHoro Marepr{ana B

HercoHTp orrHpyeMbrx ra KoHTponr4pyeMbrx ycnoBrrrx.
5. flpo6nevu prrcKa v 6uo6e:ouacHocrlr r4crroJrb3oBaHr4-tr reHerr.rqecKr4

uo4u$uqupoBaHHErx rpo4yKroB.
6. OcuonHrre HalpaBneHr4rr KoHcrpyzpoBaur{fl TpaHcrenHbrx pacteuuit, ycrofiunnrrx x

6one:nsN4.
7. felreru.{ecKar r,rH}r(eHeprrr pacreuxfi - (3a) r{ (ilporr,rB)).

8. flpurueHeHne renerra.recrofi rpancrfoplraqun e 6uorexHoJrofr4r{ v ceJreKrlr4r{

pacreHr.rft.

9 . Merolrr nepeHoca reHerr{rrecKofi ulr$opnaalll4r{ Me}KAy o6renrarraa.
- 10. OcHoeHrre MrapoBbre reHAeHrIu[ B pa3Brrrr{r4 rrpor43BoAcrea 6uoronrrr.rBa.

1 1 . Ponr feHerr4r{ecKofi usxeHepuyr B perireHr4r.i sr(oJrofuqecrux npo6.nerr't.

12. A:nutuz HayqHo-TexHrz.recxofi r4 rrareHTHofi uH$opvarlr4r4 B o6racru reneua-{ecKofi
rrHlr(eHepr4r4 pacreuuil.

13. HanpanreHnrrfi MyrafeHe3 rT feHHa.s r4HlKeHepr4.f,.

14. flprauuuu yrparbr kr yMeHbrrreHr.rs pa3Hoo6pazux reuo(foH4a Ar4Krrx pacreHr.rfi,

)ror B o rHbD( 14 M [rKp o op raHrr3 M o B rrplr B brp au r4r,a:nult f M -p acreu u fi .

6. Yqe6Ho-MeroAuqecrcoe o6ecueqeHr{e u rrJraHrrpoBaHr{e caMocrosrernnofi pa6oru
o6yvarorquxcn

Ta6tuna3

J\9

TEMI,I

Tenrr,r @opvmr CPC, errrouax rpe6onaHus.K rroAroroBKe K

3AH'TI4flM

I Beelenue. Buorexuonorns
pacrenuft KaI( Hayatroe
HarrpaBneHr4e

lipopa6orra nexquft, rrrsHlre o6ssaremuofi u
AononHr{remuofi nr.rreparypsr, pa6ora c Znrepuer-
rrcTor{H}rKaMn, noAroToBKa K ceMr{Hapy.

2. Knaccn.recKne Mero.[br
co3AaHr4f, copToB r(ynbTypHbrx
pacreuafi (gocrouucrna u
He4ocrama)

llpopa6orxa rerquft, rrreHlre o6sgarelsnofi u
.4olonur{Temofi nrzTeparyprr, pa6 ora c Irlurepner-
r,IcToqHHKaMI{, IIOA| OTOBKa K CeMr.rHapy.
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a
J. TeopernuecKoe r.r [paKTr.rqecKoe

3H AIIEHI4E ISIOHAJIbHO IO
Mr{Kp op a3M H o r( eH r.{.f, .

fhzrarenrubre cpe.4br

r(ynbTr{BrrpoBal]Idtr

flpopa6orr<a rerquft, rrreHr4e o6ssarerlHofi H

AorronHuremnofi nrrreparyprr, pa6ora c Irlnrepner-
I{CTOIIHpIKaMI,I, IIOA|OTOBKa K CeMI,IHapy.

4. MyraqraoHuufi npoqecc llp op a6orxa rerqrEfi , rrrgHr4e o 6ssarertHofi r,r

AollonHr,rremHofi nr{Teparyprr, pa6 ora c IrlHrepner-
I4 CTO rIH rrK aM I.{, rr O A|OTO BK a AO Kn aAa II IIp e3 eHT al\plv

5. Oco6eHuocrn uonyrxqafi
KynbTr{Br4pyeMbrx r(JreToK

vitro. CnHre3 BTopurrHbrx
N,rera6onrzroe

1n

llpopa6orxa nexqufi, rrreur4e o6ssarernHoft u
Aorr oJrHr.rremno fi nr{Teparyprr, p a6ora c I,Iu:repner-
r.r cTor{Hr,rKaMrr, rr oAf oTo BKa K lrpo eKTHOMy CeMrZHapy.

6. f u6puguz arlrr.tr c o M arlrqe crcl4 x
KJreroK pacreHr,rfi 4lrrr
rpeoAoneHux 5apsepa
HecoBMecTr4MocTH rrpu
orAaJrenuo ft rn6pugrc arluu.
f anlou4nl v Enrailrow4r4fl.
nacrenrafi B cucreMax in vitro

llpopa6orra nercqufi, rrreHr.re o6ssaremuofi u
AorronHr{relrnoft nr{Teparypu, pa6ora c I4Hrepuer-
II CTOTIHI4KaMI,I, II OAf OTO BKa IIp O eKT A, IiOK[aAA tI
IIpe3eHTarIu14.

7. Kym,runupoBaHr.re He3penbrx
:apo4rrruefi ceMsH Ar.s
npeoAoneHHr cTepl4nbHocTlr y
or.qaneHHbx rn6pagon.
Couax:roHa-ub:g,a'_ v
IAMETOKJIOHAJII,HA,fl

143MCHI{I,IBOCTb

llpopa6oma rer<qufi, trreHr,re o6s:aremnofi u
AorronHuremnofi nr4Teparyprr, pa6ora c tr4nrepner-
I4CTOqHIIKaMI{, fTOATOTOBKa AOKnaAa I{ rrpe3 eHTAr\vM.

8. Mero4u coxpaueHnt
6uonoraqecxzx o6reKros

Ilpopa6orxa nexqrzfi, rrreHpre o6sgarelrsofi u
AorronHuTelr,uofi nrrreparyprr, pa6ora c Irlnrepner-
HCTOI{HI,IKAMII, AOKJIAAA I4 IIPE3EHTAIII4I4 .

9. Poru ueroAon 6uorexuoJrofurr B

rroBbrrrreHr4ra ycrofr uuno cra
pacrenxfi K crpeccoBbrM
nogreitcrsr4frl4

llpopa6orxa rerqrzfi, qreHrre o6ssaremHofi u
AorronHnTem,nofi nrrreparyprr, pa6ora c Knrepner-
I4CTOTIHUKaMH, AOKnaAa Lr npe3eHTarII{I4 .

10. Euororu.recKo e p a3Ho o 6p a: ra e

TpaHcreHHrrx pacreuufi .

OcHoeHbre HaripaBneHrrt
TDaHCfeHO3a

llpopa6orxa lexrlufi , qreHr4e o6ssarenrHofi r,r

Aorro JrHHTemHo fi nr{Teparyp nt, p a6 or a c I4urepHer-
ncTorrHr4KaMr4, IIoAtoToBKa K CeMHHapy.

11 LOrreTaHI4e MeroAoB
aAafiTHBHOft CrZCrervrsr ceJIeKuHI4

I4 teHerullecr<ofr raHxteHeDLII4

oacre:r,ufr,

llpopa6orra rerqufi, rrreHrre o6sgarernHoft z
AorronHr.iremn ofi nnreparyprr, p a6ora c I4nrepner-
r4cTorrHI4KaMI,I, II OATOTOBKa AOKnaAa r{ [pe3eHT awv.

t2. .4nS rbepesqupoBaHHbrfi sa.rer Ycrnrrfi orBer Ha Borrpocbl 3ar{era

7. IlporuexyroqHaq arrecraur{rr rro Ar{cqurrJrlrHe (Mogyrro)

7.1. OqeHoqHble Marepl{aJrbl AJrs npoBeAeHrrfl rrpoMe)r(yroquofi arrecrarluu rro
AIICqUIIJII{HE

KourponrHbre Borrpocrr K guS{epeHrlrrpoBauHoMy 3aqery:
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1. BuorexsoJrofr4rr KaK HarrpaBJreur{e HayqHo-TexHr4qecKoro rrporpecca, orurparcIqeecr Ha

M ex(Arr cuE rr JrrrH ap Hbr e 3HII{rrfl ..
2. Ocnonuue o6nacrra [pr.rMeHeHr,rfl coBpeMensofi 6uorexHoJrofn[ u ocHoBHbre ee

ACTIEKTbI.

3. Onpe4eJreHr,re )rfl43Hrr u cnoftcrsa xfl,rBoro. YponHra opraHI{3aIIpIN xIrsoft MarepI,IrI.

Klerra KaK ocHoBa HacJreAcrBeHHocrrr r{ BoclpoI43BeAeHLIf,. Crpoenue flApa u ero poJrb B
HACJIENCTBEHHOCTI4.

4. O6iuen BeulecrB KaK coBoKytlHocrb ilracrl,IqecKofo n 3HepfornrlecKofo o6rrrerion.

XIlsuennrrft urzrn KtIeroK rr rrrIIbI Kreroquofo,{erreHlafl (aiuuror, M[To3, Mefto3).

5. 3arosu Mengerx lt r4x r,rHTeprrperar\vs, c rorIKI4 3peHI,Is xpoMocoMHofi reopzu
HacneAcrBeHHocrr4" HacneAcrneHHocrb rr r,BMeHtrrrBocrb. @oprr,rsI I,I3MeHqI.,IBocrI{.

6. Ocnonnbre rroJrolKeHulr gBorrouraonnofi Teopurz rI. flapnuua, ee orJrr{qrrr or reopun
Jlauapra. @opvu or6opa, Tr4nbr nu4oo6pasoBallrfl, ocHoBHbre rryrrr eBonrouuu.

7. Morexyn.rrpHbre ocHoBbr opfaHrr3arlr4rz xpoMocourr. Oynrqura AHK, rl{croHoB, PHK n

KJreroqHoM Nlera6orusnre. CqeureHr4e u KpoccrrHronep. Perola6u:naps y 6axreplto(paron.
8. flonoxeHue MlrKpoopraHr{3MoB cpelu Apyrr4x opraHr.r3Mon. CanpoSrarbr, [apa3rrrbr,

rrarofeHHbre $opir,ru. llpunqnnrr xraccu$IrKaIII4I,I 6axrepufi: sy6axrepura, quauo6aKTepvlr)
apxe6axrepxz. O6urag 6uotorus rporr4croB: BoAopocJIH, npocrefturue. fpn6u. Brapycu.
Bupycnsre raH$exquu, Jrlr3ofeHut.

9. Mexalrpr3M rroorynneHus B KJrerKr4 gyKapl4oroB Ir IlpoKapr.roroB sK3oreHHbrx BerlecrB.
10. Cuoco6rr KynbrrrBr{poBanr{.fl Mr{KpoopraHr,r3MoB (nepuo4uuecKoe, HenpepbrBHoe,

urrarrao6uln3ar\trfl. KneroK u $eprraeHron). Crr,reruaHHbre Kynbrypbr, KoHcopqfiyrrau. llpunqurrbr rrx
Kynbrr4Br.rpoBaHr4s.

1 1. Mera6onn3M MrrKpoopfaHrr3Mos. BsauNaocB.s3b 6raocznrerIaqecKlrx r4 gHepferr,rqecKr4x

rrpoqeccoB. Ilousrue <6uororu.{ecKoe oKncJreHr{e>. Oco6eHHocrr4 oneKTpoH TpaucrroprHbrx
crrcreM Mr4KpoopraHr{3MoB. Auaspo6nue rrpoqeccbr oKr{cJreHrrr. AHaepo6uoe AbrxaHue.
Bpoxenue.

12. Aepo6noe AbrxaHr4e. Pa:Hoo6pa3r4e cy6crparon, oKr,rcJrf,eMbrx Mr{Kpoopranrr3MaMr4
(uprapo4Hue 6uouoruMepbl, yrneBoAopoAbl, KceHo6uoruru I4 Ap.).

13. Oco6euuocru 6ar<repuanbHoro Sorocunre:a. Eraocunreu4rrecKne npoqeccbr.
Accurunrgqu oHHaq HrzTparpeAyKurrr, cyrm S arpeAyKl{Ias, asor$rarcaqna.

14. OcuoeHr,re MoHoMepbr KoHcrpyKTr{BHoro rraera6orusrda. llyru o6pasonanrar ra

Aanurefirnero Izx I{oIroJIr,3oBalr.r4fl.3naqeHue rIHKna rpurapbonoBblx KIacJIor 14 rJllroKcr4JrarHoro

rrryHTa B KoHcrpyKTLrBHoM Mera6o.lnrsN{e.

15. CvHres Jrr{ilr.rAoB, nonucaxapraAoB rr Apyrl{x KoMIIoHeHToB KJIerKI4. llpaxruvecxoe
3HaqeHr4e orr4x rrpoqeccoB. O6pa-:onanue MLrKpoopraHI,I3MaMIr 6raororra-{ecxu aKTlrBHbrx

BerrlecrB: $epueHron, autu6uorr4KoB, BHTaMr.rHoB, ToKcr4HoB. flepnuuusre z BTopr,rrrHrre

lrera6oruru. tr4x ponb B npupoAe. flpaxrrzvecKoe I{crIoJIb3oBaHI4e.

16. Cenerqur, feHerrrqecKr4e ocHoBbr ceneKIII,IrI. llonsuae o feHorrrrre u $euornne.
Hacle4crnenHocrb, H3MeHrrr{Bocrb, or6op MlrKpoopraHpr3MoB. Pexorin6Nnaqns. llosgrue o

feHerr{Ke nonylxqufi v [onynflIluounoft l,rcMeHrrrrBocrn. Mero4br ceJreKrlr4r,r.

17. EuocSepa v pacrpocrpaHeHr,re MrrKpoopraHr.r3MoB. Yqacrue MlrKpoopraHr.r3MoB B

KpyroBoporax yfnepoAa, a3ora, r$rcnopoAa, cepbr. (Dopnarr B3arrMoorHourenuft
Mr4KpOOpfaHH3MOB.

18. llonsrne reHa B "Kraccu.recKofi" r{ MoneKynrpuofi reHerr{Ke, ero 3BoJrrouus. BxraA
MeroAonorun reuuofi r4mr(eHepnr,r B pa3Burrre MoneKynflpnofi reseruxn. flpuxraAHoe 3HaqeHlre
reunofi I,IH)r(eHeprrrd 4rr 6rzorexHoJroruu.

19. llpupoga feuerrar{ecKoro Mareprru:m. Oco6ennocru crpoeHufl feHerr.rqecKofo
Marepr{ana rpo- rr 3yr(apuor. Tpancrprznqur [HK, ee KoMrroHeHT[,r. PHK-noruMepa3a r,r

rrpoMorop. Tpancrxqn.fl, ee 3Tarlbr, $yHxqnx pn6ocol,t.
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20. feuerzqecxilft KoA 14 ero cnoficrsa. Peurl4Hau[s AHK !I ee reHeru'IecKufi KoHTponb.

Percou6usaqkrfl., ee rr{nbr r{ MoAenr,r. Mexanu:rrlbl perapaquu [HK. BsauN,Iocss3b npoqeccoB

p errnrrKarll4lr, perou 6uHauLII4 I4 pelapaul{I4.
21. Myrauuounrrft rrpoqecc. Ponr 6uoxuMr.rqecKllx MyraHToB n SopurapoBanr4ur reopr{u

(oAr4H feH - o4uu (feprraenr>. Klaccu(puxaqux uyraqufi. Cnonrauuuft u nH,{yql{poBanntrft

MyrareHe3. Klacclr$uraqux MyrareHoB. Molerynapnr'Ift MexaHIr3M MyrafeHe3a.

I4aenru(buKaul,Is I4 cereKllfis MyraHToB.

22. Cyrtp eccl4s : BHyrpI{reHHat, Mexf eHH a.fl u Q eu ornnurlecKafl .

23" BnexpouocoMHble reHerr4rrecKlre 3JIeMeHTbI. llrasMuAm, uX crpoeHlle n

rlaccu$urcaps.. Murpupy'rorque reHerllr{ecKze SJreMeHTbI: TpaHcrIo3oHbI rr

ISnocreAosareJlbHocrlr, Idx poJlb B reHerllqecrou o6uene.
24. LIccrcaoBaHLIe crpyKrypbl n (f yirxquu reua.
25. 3nerraenrnr feHerlrqecKofo aHanzrca. I{ac-rpanc- KoMrlJleMenraquonnrrft Tecr.

leneru.recKoe Kaprr,rpoBaHr.re. @uguqecruit auartuz crpyKTypbl reHa. PecrpI4KIII,IoHHbIit a'r.avuz.

Mero4rr ceKBeHLIpo r,a'otrfl,. Brrsereul4e S ynrquu reua.
26. Peryrrlr{u.rr sKcnpeaaprvr feHoB. KoHrlenquu olepoHa I{ perynoHa. KourpoJlb Ha

ypoBHe v:nvr1t.zra'glzr:a TpaHcKprrnquu. flpolrorop, oreparop I{ perynsropurre 6elxz. flosurunHsrfi
r4 HerarrrBHr,rfi nourponb gKcrlpeccuu reHoB.

27. Mexaw43M reHnr,rx lryraqufi, reHerr{qecrufi xourponr. OeprraeHTbl pecrprrngu Lr

rvro4rasraxaquu. Bsrlenesue u KJroHr4poBaHIre feHoB. Berroprr Enfl MoneKyn.f,pHoro

KnoHr.rpoBaHrr{. llpuuqranr,r KoHcrpyr4poBalnfl. percou6unaHTHblx IHK u I4x BBe,4eHI,Is B

pequnr{eHTHlle K'IeTKI,I.

28. Ponr 6uorexsolorr4r4 B rrpaKTr4Ke r.r rro3HaHHIr $yu4aueuraJlbHblx ocHoB opraHl{3allfin
u SynxquourrpoBaHufl pacrr4Tenr,Horo feHoMa. llpeuuyqecrBo ceJIeKuI4I4 c I,IcrIoJIb3oBaHLreM

MeroAoB rro cpaBHeHrrro c rpaArrquosHofi nprd oAprHaKoeofi roHe.Inofi qeln - [onyqeHlre HoBbrx

copToB.

29. KnosanbHoe Mr4Kpopa3MHoxeHr{e pacreHufi, ocHonnble orarlbl, $axropr,r, BJllr.flrolql,re

Ha npouecc. Polr feHorr.rla r{ sKcrrJraHTa n e(p$errnBHocrl{ MIrKpoKnoHaJIbHoro pa3MHoxeHlr{.

KallycHa.a rKaHb, Helr(eJrareJrbHbre .sBreHnfi rIpH ee (poprrauponaHrrrr, (olyxoneBble) Lr

(rrpr4BbrKrrrue)) TKaHr{. flpnuraHu feHerurrecKoft neoAuopoAHocrIr KannycHblx KJIeroK

30. OcnosHLIe KoMnoHeHTbr rrr{TareJrF,Hbrx cpeA, sau6olee qacro Irc[onb3yeMblx Ans
KannycofeHe3a, pasrr,rqHblx Tr,rrroB l,roprforeue3a Ir KJIoHanbHofo MIrKpopa3MHo)I(eHI4.f,.

31. 3naqenue 6raorexHolofuqecKr4x MeroAoB B rIonyqeHHI,I orAaneHHLIX ru6pz4on
pacrenufi. KynrrunupoBaHrrr He3penbrx sapo4uurefi B ycnoBl4sx in vitro. lloly.renue
rrporonJlacroB y pacteuufr, cJrI,IrHI{e. BoccraHonJIeHLIe rrero.{uofi o6olovrr,r, AeneHI,Ie

rrpororrnacroB H pereuepallur^ paca euuit .

32. AHgporeHe3 r4 rr.rHore3. flolyueHue farrJIoI4AHbIx pacreHuft B Kynbrype TIIIJIrHLIKoB LI

IIbrJrLIIbr. OaxroptI, oKa3blBaroIque nau6oree cyqecrBeHHoe BnI,IsHue Ha rlporeKaHne

aHAporeHe3a. [uranlou4v3ar\Hfl. [onyr{eHHbrx ralnol{AoB. TeopeurqecKlle acI]eKTbI 14

lpaKTuqecKoe r.IcrloJIb3oBaHpIe lalrnol4AoB.

33. 3ranrr Myrarlr{oHHofi celercqur,r pacreHIafi n yclontrsx in vitro. Pasrutll4e MexAy

feHerr4qecKofi ra enureHerr4rrecKofi npnpo4oft nH4yqIlpoBaHHbIX rrayraqnfi. Ociroeurre rIrrIbI

ruyraqizfi, rrHAyrlr4poBauHbrx B ycnoBr{rx in vitro. llpuuzHu Bo3HI,IKHoBeHLII caMoKloualruoii tz

faMeroKJrona-rsnofi LI3MeHr{nBo e'tv pr ee npaKTl4qecKoe I.'Iclonb3oB aHVe.

34. OcHonsr,re 6zoo6t,erru 6uorexnoJroflru: [poMbllrrnenuble MplKpoopraurr3Mbl, KJIeTKIT

r{ TKaHr4 pacrenufi, xtlrBorHbrx I4 rreJroBeKa, 6uoxarzutl{3aropbl, B ToM qI4cJIe peKoHcrpyl{poBaHHble

npoAyueHTr,r 6nororuqecKr4 aKTLrBHbrx BerrlecrB (cerercqu.a, MeroA peltolrl6uuaHrnrx ,{HK,
ru6pn4oruHar -rexuolorran).

35. Cupr,e 4lr 6zocunresa H orIeHKa ero 6Itororuqecr<ofi IIeHHocrI,I. Ocronnrre
rzcroqHuru yrnepoAa, a3ora, Soc(fopa, Mr4Kpo3neMeHToB. IzlccreAoeaHl4e HoBbIX I,IcrorrHIzKoB

cbrpbq (nxnroual Bonpocbr ero rrpeABapurelr,uofi o6pa6orr<u), pa:pa6orKa HoBbrx rrr{TareJrbubrx
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cpeA, B TOM rrr4cre BKJIIoqarcUI]/.x 5yrocTuMynfiTopbl I{ Apyrl4e SJIeMeHTbI ynpaBneHl'Is I{

olrrr4Mr,r3arlHrr rrpoqeccoB 6140cI4HTe3a.

36. Tianonr,re rexHoJrorr4r{ecKue rrprieMbl kl oco6eusocru KynbrIrBI,IpoBaHIrs

Mr4KpoopraHr43MoB, KJreroK ra manefi pacrenufi, )Io4BorHbIX I4 qeJIoBeKa. HenpepunHble trpoqeccbl

Kynbrr{Br,Ip oBalntrfl.. Teopur xeM o crara. Asro cereKlllr.f, B xeMo crare.
37. llo:ryneupepbrBHbre (fed batch culture) vr repuoAralecKl{e rpoqeccbl

Kynbrr4BrrpoBaHr4q. KuuerruecKoe olr4caul,Ie rtepuoAl4rlecKoro KynbrltBl{poBaHl4f,. VAelrsrte
cKopocrrd pocra 6zolraccrr, 6uocnnre:a [poAyKTa u norpe6neunl cy6crparon. flonsrue o C-

ir,tole 6nolraccbr. Brulxnue 3arpar cy6crpara Ha noAAeplKaHI{e )KIr3HeAe.flTeJIbHooru, Ha BeJII,ItrnHy

Kalr(yrqerocfl 3KoHoMrlqecKoro r<oe$$uqueHra.

38. Moneru4 KrrHerr4Krr 6uocunrega [poAyKToe Naera6or[3Ma B 3aBIrcHMocrI4 or y4elrHofi
cKopocrrr pocra, Bo3pacra Kynbrypbr, KoHrleHTpaqnu cy6crparoB Ir lrera6olnroB B cpeAe.

39. Oco6eHHocrrz [oryrreHlrr unauo6uru3oBaHHbrx 6raoo6:sexroB LI I{x [pIaMeHeHLIe B

6uorexuolofuu. [n$SysuoHHbre orpaHur{eHra.tr rIpI4 IrcrloJIb3oBaHI{pI ranuo6zlu3oBaHHbrx

Sepnaenron r{ KJIeroK.
40. Meroabr KouTponn cneqlr$uqecKux napaMerpoB rlpoqecca SeprraeHraqr,rlr. Tunonrre

TexHoJrofrrqecKue nprreMbl cralvwr BbrAeJIeHI4t I{ oqplcrKlr [poAyKToB 6Izocuurega.

4I. @roraqus KJreroK lr 6elrconrrx npo,4yKToB I,I3 xymrypa-uruofi )Io4AKocrLI.

SxcrparupoBaHr4e rrpoAyKToB 6uocranresa us 6[oNaaccbl MI,IKpoopfaHI,I3MoB ]I(I4AKoc"IflMvr Lr

cynepKprrrr{qecKrrMr4 rfl{AxocrsMr4. I-{eurpo6emHafl gKcrpaKullt la6unrnrrx npoAyKToB I{3

KynbrypannHofi xu4xocru.
42. Cyruxa la6nlrriux 6l.roupo4yxron n xr{Bbrx 6uonpenaparon. Tecruponanue

6uoloruqecKu aKTr4BHbrx BerqecrB rro rrrrroBblM cxeMaM. Boupocrt HaAexHocrIa u 6egonacHbx
ycronnfi gKcnnyaralllzl4, KouTpolx 6nonpouecca, oxpaHbl oKpyxarcueft cpe4rr.

43. Arpo6aKTeplru B KarrecrBe nerropnoft crrcreMbr n resnofi I4HlKeHepLI[ pacreHIafi.

KoncrpynpoBaHlre BeKropoB.

44. Bexropbl Ha ocHoBe [HK- u PHK-coaepxarrlllx BI4pycoB pacreuui'r.

45. Bercropbl Arrx rpsMoro rlepeHoca AHK.
46. 3xcnpecc[s qyxepoAHblx reHoB B KnerKax BbIcI[lIx pacrenuft.
47. feHnas r4Hlr(eHepr{fl pacrrrreJrbHbrx opraHenn. llpraueueuue MeroAoB reHuoft

r{H}r(eHepl{n B MoneKynrpHo-reHeTr4qecKoM lIccneAoBaHI,II,I BrICIIII4X paCreUUfi.

48. llpo6leuu 6uo6esonacHocrlr pa6or c rpaHcreHHbIMIr pacreHl4tMlr v I4x

I{CrIOJIb30BAHIdS.,

49.3a1a,M, penaeMbre MeroAaMra renuofi rrHxenepr{rl pacreHr,Ifi B ceJIbcKoM xogsfrcrse u
B coBpeMennoft 6uorexHoJIorI,II4.

5 0. OcnosHbre HarrpaBJrsHr{s KoHcrpyupoBaHus rpaHcreHHrrx pacreuttfi .

5 1 . Ycrofi.rr4Bocrb K BpeArrrenru, rep6uqu[aM, IlaroreHaM, K crpeccopaM.
{? Vnrrurrrp-*JHIIe KaqecTBa IIpoAyKuI{H.
53. feneruqecrra rpanc$opnrupoBaHHbre KJIeTKI4 vr rKaHI{ pacreuuft KaK

6raorexnonoil,rqecKl4e o6rermr.
54. Irlcnolrgonanrze reHHo-rrHxenepHofi 6uorexHoloruu v. npobneua 3aIrIHTbI

oKpyxarcqeft cpe4u.
55. fopu:ouralr,nufi [epeHoc rpacreHoB n 6Iaory, Bo3HI4KHoBeHI,Ie MyTaHTHbIX

opraHrr3MoB c HerrpeAcKa3yeMr,IMu ceofi crsaN4LI.

56. llosnreHr4e pe3ucreHTHbrx x anrn6uorr{KaM, rep6uqn4au, Bt-eHrottoroKcl,IHy Qopwt
opfaHrr3Mon (cynepcopHtKoB, cyreprapa3l4ToB, cyilepllarorenon).

57. IlosrrueHr4e KoHrleHrparlnr [ecrr,rqrrAoB B oKpyx(anllefi cpeAe npl4 BbIpaIqLrBaHLrb.

fMpacreuufi.
58. Yrpara H yMeHbrrreHr{e pa3Hoo1pazux reHo$ou4a AHKI{x pacreuufr.. VMenrtrrsuue

coproBoro rr Br{AoBofo pa:Hoo6paslrs Kynbrypuux pacrenrafi .

59. Waerrcu$raicaqux fMI4 B rrr4qeBbrx npoAyKTax. Crau4apur. Merogr,r. Mapruaponna

rrpoAyKToB, coAep)Kaulux fMI4.
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60. focy.uapcrseHHlrfi KoHTponb rr rocyAapcrBeHHoe perynr4poBaHr{e n o6racrra
reHHor4HlKeHepnoit Aesrenbuocrlr.

61" flpovrinleHHble IxraMMbI-IIpoAyrIeHTbr. Crrprenax 6asa. Tpe6onauua,
rrpeAT,flBn.seMbre K KarrecTBy foToBoro ilpoAyKTa.

62. Mrar<po6uonortFlecKoe IIpoLI3BoAcrBo KopMoBbrx auur6uorwron, KoHrIeHTparoB
BI4TaML{HoB KopMoBoro Ha3HaqeHr,rr, BaKur4H u npo6uourKoB AJrs }rs4BorHoBoAcrBa.

63. EuorexHoJlorrll4 6ar<repuanbHbrx rr rpr.r6Hbrx cpgAcrB 3arur4Tbr pacreuufi or BpeAHr,x
HacexoMbrx (nncerrnqngnr, QyHrrqn4u).

64. ?Icuom3onaune Ml{Kpoopranr,r3MoB rnfl, KoHTpoJrfl Snronarorenon. 23.
Eraorexnonorura anrra6raorraKoe nporr{B 6oregnefi pacreuuit, 6axrepualbHbrx yAo6penufi,
cruMynsropoB pocra paclentrir, ropMoHanbuofi npupo4rr. 24" CruuryrrflLryrfl. pocra pacrenuft
6arcrepzxrrx: or{HTe3 (puroroprvroHoB r4 rr3MeHeHrre fopMoHanbHofo craryca.

65, Muxpo6uoJlofrlqecKoe [porz3BoAcrBo uHrrrBLr1yurbnbrx opraHurrecKr4x Kr.rcnor
(lunnonnar, tOlovuax, acrraparnHoBar rcucroru), SeprrleHrnrrx ilpelaparoB Ans nuqenofi
rrpoMbrrlrneHHoCTI,I.

66. I4cnonrsoeauue $epnaeHToB Ar-s reKcrr,rJrbHr,rx, KoxreBeHubrx rexHororrafi, npra
IIpOIT3BOACTBe CTr4panbHbrx nOpOrrrKOB.

67. I4cnonsgonaHue MeroAoB uurrao6uru3a\krkr 6raoo6rexron B MeAlrur4HcKr.rx
Oraorexnonon4qx I{ B,4rrarHocrrrKe sa6 oree aHufi .

68. Ocnoebr conpeuennoft uuuyno6uorexHoJrorr4r4. fra6pz4orvrua-a rexnonorr4fl.
I4cuonr: onaHv e aHTlITen Anr oqxcrKr4 6uonorra.{ecltl4x xlrAKocrefi .

69. Tuns BaKIIHH 14 ux KoHcrpyr.rpoBaHr4e. Kynsrypa-nbHbre rr reuHo-r.rHxeHepHbre
BaKrlr4Hbr. flpoz:nogcrBo cbrBoporoK.

70. llpenaparu Ha ocuoBe )KHBbIX Kynbryp Mr4Kpoopraur.r3MoB (noprrao(fnoprr n
npo6nomxn). I4rr,rnryHoceHcopbr.

71. KoHcrpyzpoBaHl4e tr npoLI3BoAcrBo reHHo-HHXeHepHoro HHcynr4Ha. [pyrue
f eHHor4Hlr(eHepHbre neKap cTB a rT rrp en ap aTbr.

72. flporasno4crno I,IMMyHoMoAyn.t{TopoB, rzrMMyHocrraMymropoB rr
I{MMyHOAe[peccaHToB.

13. Muxpo6uonou4rlecKoe [pol,I3Bo,qcrBo noso6uoerfleMbrx r4cror{Hr4KoB gHepfnrr:
HLI3IITI4x crllrproB, alleroHa, MeraHa, 6uoxonnepcueft opraHr,rqecKnx orxoAoB H pacrr{TenbHofo
cllpbfl.

7 4 . VIcr o,ffiilxu 6u ouaccbr An{ ntrpa6 orxu rorrJrrrBa.

7 5 . VInr eucla (f uxaqul S orocunre3 a MeroAaMra 6rzorexuo Jrorrrrd.

76. llonyuenue 6uorasa.
77. Euo$oronrr3 r.r [onyqeHr4e Bo.4opoAa.

78. feorrruxpo6uolorus 14 gKonorux ue$re- n yrle4o6r,rvu.
79. YAa-ueune cepbl u3 ne@rrz v yrrt-s. llonsrruesue HeSreorgavu. Bos4eficrnue

Mr,rKpoopraHa3MoB na neSrr, Top$, yronb.
8 0. lloaannenrae 6uoroppo3rrr{ ueSrenponoAoB.
81. EuonorI4r{ecKne MeroAbI Anfl pelrreHlrs, sapla'u oxpaHbr oKpyxarcrqefi cpe.qri.
82.Y\actue MIrKpoopraHI43MoB B AecrpyKur,rn opraHr.rqecKr.rx ocrarKoB B roqBe (6enron,

HyKneLIHOBbIX Kr4CnOT, rrOJIr4CaXapIa4On n r.4. ).
8 3 . O 6e:np elr(HBaHrre orxoAoB 6raorexnolorI,r.{ecKlrx [por43BoAcrB.
84. Cxerraa 6uoror[.recxofi oqucrKra crorrHbrx Bo,q.

85. Buogerpa4ar\r4s. xceno6uou{KoB B oKppKaroqefi cpe4e.
86. lloHqrI4e o MaJIoorxoAHLIX u 6esorxoAHbrx rexHonorusx. OcHoeHbre Mero.[br r4

rrpr4 Hrlr.rrrHanbHbre KoHcTpyKrlr4rr ycTaHoBoK.

87. Buopenrep:aaps. u 6noloruqecKaq oqrrcrKa rrpr4poAHbrx cpeA.
88. CoslaHne rexHonoruit glx BoccraHoBJreHr.{r oKpyx(aloqefi cpeAbr c r,rcrroJrb3oBaHr4eM

reHHoMoArrQraqraponauHbrx Mr.{KpoopraHpr3MoB.

89. EuonoruqecKar nepepa6orKa rBepAbrx orxoAoB.
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90. BuoaecrpyKrlrrfl rrpupoAHbrx u c?IHTerIrrrecKLIX [onl4MepHbx Marepl{anoB.

8. Y.re6Ho-MeroArrqecKoe r{ uu{opuaqrroHHoe obecne.renrre Alrcqu[JrrrHbr (Mogyrn)

8.1. OcHosHafl Jrrrreparypa:
1. Tysona P.B. MonerynflpHo-reHeruqecKIle Mexarrr43Mbl 3Bonrour{r4 opraHr4qecKoro Mr{pa.

feneruqecrar r.{ KJreroqHar r.{HxeHeprrr: MoHorpaQur / Tysona P.8., Kosanes H.A. - Muucr:
Benopyccxan HayKa,2010. - 395 c. - ISBN 978-985-08-1 1 86-8. - Tercr: sneKrpoHHuft // IPR
SMART: fcafir]. URL: https://www.iprbookshop.ru/10115.html (aara o6parqeuux:
20.03.2022). - PexcuM Aocryrra: An,t aBropr{3r.rp. nonrgoearerefi

2. UfenxyHon C.H. fenerrl.recKar r4HlKeHepux: yue6uo-cnpaBorrnoe noco6rae / Il{enxyuon
C.H. - Honocu6npcx: Cu6upcKoe yHlrBepcr4rercKoe n3Aarerbcrr,o,2017. - 514 c. - ISBN
978-5-319-02024-8. Texcr: srex:rpouHufi ll IPR SMART: [cafir]. URL:
https://www.iprbookshop,rul65273.html (aara o6paqeuur:20.03.2022). - Perxran Aocryrra: ,4n.r
aBTopr43rrp. nomsosarerefi

3. [onrux C.f. Yqe6Hoe noco6ue ro feHHofi r,rmreuepuu s 6uorexHoJrorr.ru pacreHlrfi:
yve6noe noco6ue / [onrux C.f.- Amraru: Hyp-llpuHr,2014. - I4I c. - ISBN 978-60I-2]8-
045-1. Tercr: snexrpounufi ll IPR SMART: [cafir]. URL:
https://www"iprbookshop.rul6Tl69.html (4ara o6parqeuux:20.03.2022). - Pexcuu Aocryna: Ans
aBToprr3rrp. nomgoearerefi

8.2. [ouo.nHlrreJr[,Hafl Jrrrreparypa:
1. Pe6pNxoB, A. B. IIIIP n peanbHoM BpeMenr.r I A.B.Pe6puxon, f. A. Canaron, [. IO,

TpoSurraon; rroA peAaKrluefi A. B. Pe6pnxoBa. - 8-e usA. - Mocrna: Jla6oparopunsuaunit,2020.
226 c. ISBN 978-5-0010I-194-3.- Texcr: srerrponnufi// Jlaur,: oneKrpoHHo-

6u6ruore.rHas cucreMa. URL: https://e.lanbook.com/book/151583 (aara o6parqeuur:
20.03.2022). - PexrnM Aocryna: An{ aBropr.r3. rroJrb3oearerefi.

2. feHern.{ecKl{e ocHoBbI ceJreKur4rr pacrenufi. r{acruas reHerr4Ka pacrennfi. Tona 2:
nouorpaQus, l A. B. Kxrs.rescxufi, JI. B. XoruJreBa, B. A. Jleneru [er ap.]; noA peAaKrlraefi A. B.
Knrr.{eecKuir., II. B. XomrreBa. - Muucr: Benopyccxafl. HayKa,2013. - 579 c. - ISBN 978-
985-08-1I27-I. - Tencr: oneKrpoHHsir ll SnerrpoHno-6u6nuorer{Har clrcreMa IPR BOOKS:
fcafirl. - URL: http://www.iprbookshop.ru/I2296.html (aara o6paqeuus: 20.03.2022). -
P exuu Ao cry[a : An.fl aBTopI,I3 r4p. rronr,3on arelefi

3. leHeru.{ecKue ocuoBbr ceJreKrlr{rr pacreuufi. Torra 3. Buorexnoloil{.s B ceneKqr4r4

pacreHufi. Knero.rHas r4ulKeHeprzs / B. C. Anoxlzna, O. f. Ea6aK, A. fI. BaxaHoe [u gp.]; noa
pe4axqaefi A. B. Kz:rrqencxzfi, JL B. XomrJreBa. - Muscx: Eenopyccnafl,HayKa,z\l2. - 490 c.

- ISBN 978-985-08-1392-3. - Texcr: 3neKrpoHHr.tft ll 3nexrpoHHo-6u6maoreqHafl cr4creMa
IPR BOOKS: fcafir]. - URL: http://www.iprbookshop.rul2944Ll.ftml (aara o6parrreurrn:
20.03.2022). - PerxnM Aocryna: Anq aBropr43r4p. nomsonarerefi

4.3u6apeua JI.H. A:xaronAu - BTopurrHr're uera6oJruTr,r pacrenufi: yue6uoe noco6ue /
3u6apena II.H.. - Totr,tcx: IrlsAaremcrso ToMcxoro rocyAapcrBeHHofo yHr.rBepcr{Tera,2022. 

-32 c. - ISBN 978-5-907512-09-6. - Texcr: oneKrpoHHrtit ll IPR SMART: fcaftr]. - URL:
https://www.iprbookshop.rulI25526.html (4ara o6parqeHn.n: 20.03.2022). - PeNzM Aocryna:
Anq aBTopu3r{p. [onmosarereit

5. Cusoranon, A. IrI. Mero4u cr4HTerr4qecrofi cerexquu: yre6uoe noco6ue I A. LI.
Cusoranos, A.I4.9epuo4y6on. - Boponexr: B|JITy,2}I4. - 32 c. - Texcr : slerrpounufi //
Jlanr: oneKrpoHHo-6n6maorerrHas crrcreMa. - URL: https://e.lanbook.com/book/64156 (aara
o6paqennx : 20.03 .2022). - Pexturrr Aocryrra: Ins aBropr.rs. nomsonarerefi .

6. MupoHon lI.B. FnorexHorofr4q rtzrqeBbrx r{ KopMoBErx rpoAyKToB: yue6noe noco6ue /
MrapoHon fI.B., Anay4uHona E.B., Tapnonoru,crax B.B. Kpauroapcr: Culupcxnfi.
rocyAapcrBessrrfi yHr{Bepcl{Ter Hayr(H r.r rexHoJroruit utaeuu aKaAeMr{Ka M.O. PeurerueBa, 20t7.

94 c. Texcr: srerrpounufi ll IPR SMART: [caftr]. URL:
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https://www.iprbookshop.rul94ST5.html (4ara o6paqenux:20.03.2022). - PeNrzrrr Aocryra: Ans
aBToprr3r4p. nom:ogareirefi .

8.3 I{Hrepuer-pecypcbr:
3rexrpoHH as, 6u6 rruorexa Trcrvrf Y https : //library. utmn. ru/
36C <Znanium. com> https: I I znanium. com
3EC (IPRbooks> https ://www.iprbookshop.ru/
3EC <JIaHr> https://e.landbook.com/

9. IlepeueHr uu$opMallrroHHbrx rexHoJrornfi, ucnoJrb3yeMbrx rrpu ocyqecrBJreHr{r{
o 6paronareJrbHoro [p oqecca rro Ar.rcquil.ruue (nlogyJrro)

Jluqerrrraonnoe fIO: MS Office, nnar$opnra Anr sneKTpoHHoro o6yueuua Microsoft
Teams.
10. TexnuqecKlre cpeAcrBa rr MarepuaJrbHo-Texnr{qecKoe o6ecne.ren}Ie ArrcquilJruHbr

(nro4y.un)
Mylrruueluirtax yue5nax ay4u'topvrfl Anfi rrpoBerenvrfl. sau.flrufi neKrrr{oHHoro rr{rra

ocHaIIIeHa cneAyiouIHMH TexHl{r{ecKr.rMr.r cpe,qcrBaMu o6yveuux ra o6opyAoBaHrleM: y.re6uar
rte6elr, AocKa ayp.vtopnafl. MynlTr,rMe4rafinoe [poeKrlrroHHoe ra aKycrlrqecKoe o6opy4oBanr{e,
lepcoHanbusrft rorrrnrrorep.

Myrnrnueg'ufirtax yue6uax ayilnropurfl..unt flpoBe e:alas. sansrnir, ceMraHapcKofo rr4rra
ocHalqeHa cneAylorquMl4 TexHHqecKr4Mr4 cpeAcrBaMz o6yueuzx u o6opy4oBaHraeM: yue6uan
Ite6elr, AocKa ay4prropnafl., MynbrlrMe,quftHoe rrpoeKllraoHHoe r{ aKycrr4qecKoe o6opy4oBaHr{e,
rrep coHanbtrrrft r<ounr,rorep.

Ay4uropux Ant caMocroflTeJlbHofi pa6oru ocHaqeHa cneAyroulr4Mra rexHr4r{ecKrrMrr

cpeAcrBaMl{ o6yvenul lr o6opyAonairueu: yue6ua-a ue6ern, AocKa ayhpr"topHas.,

Mynbrl4MeAufiuoe npoeKIILIoHHoe u aKycrfirrecKoe o6opy.uoBaHr4e, [epcoHanbHbre KoMrrbrorepbr.

L1,. CpegcrBa aAarrralluu rperroAaBaHrrff ArrcqurrJrrrHr,r (ruoayrn) rc norpe6uocrflM
JrI{q c ofpaHurIeHHLIMII BO3MO}I(HOCTqMU

B cnyqae neo6xoAunrocrlr, o6yualorquucr pr3 rrucJra nr4r{ c orpaHr,rtreHHbrMr.r

Bo3MolnHocrsMlr 3Aoponrx (uo 3aflBJreHuro o6yuaroqerocx) uoryr npeAnararbcs. oAHr,r r,r3
cneAyIoIrIHX BapIraHToB BocrIpI4flTI{r uH$oprvraqlarE c yqeroM vx HHAr,rBr4AyanbHbx

ucuxoQusuqecKl,Ix oco6enHocrefi, B ToM trracJre c rrpHMeHeHr4eM gJreKTpoHHoro o6yrcntrx u
Il4craHur{oHHbrx rexHororufi :

- An.s II4II c HapyrreHvrflMlt 3peHH{: e ne.raruofi (popr're yBenuqeHHrrnl mprafrrona; n (foprvre

oneKrpoHHoro AoKyMeHTa; B Qoprvre ayguo$aftna (nepeeo4 y.re6ntrx Marepr,ranoB B

ay4Ia o Q o pu ar) ; ra H4rz n LrAyanb H bre s ap:aln:afl . 14 Ko H cynbr ar\vkr.
- Ant nuq o HapylreHnflMr4 cnyxa: n ne.{aruofi (popnae; n Qoprlre oneKrpoHHoro AoKyMeHTa;

I{HIHBHAyanbHr,re 3 aAaHr4r r.r KoHcyJlbTarlr{kr.

- Ans nl4u c HapyrreurrflMlr oropHo-ABurareJrbHoro arrrapara: B rrerrarHofi (popue; n rfopue
gneKTpoHHofo AoKlMeHTa; B $oprtae ayguoSafita;un1nBtrryaJrbHbre 3araHtrs. H KoHcynbrar\pwr.

12. Mero4r,ruecrcue peKoMeHAarIrrH
caMocroflTemuofi pa6oru

ooyqamIIIHMcs BbITIOJIHCHIIX)

1. Anay4uuosa E.B. Mero4ororuqecKue ocHoBbr rrccJreAoBaHuit s luorexHoJrofr.rn:
yve6noe noco6ue / Anay4r,rnona E"B., Mnponon n.B. Kpacuoxpcx: Cn6upcxuft
rocyAapcrBeunrrfi yHI4BepcI{Ter HayKH r,r rexHoJroruitut.'r'euu aKaAeMr4Ka M.O. PeurerueBa, 2018.
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98 c. Tercr: erexrpouHuft ll IPR SMAM: fcafir]. URL:
https://wwwiprbookshop.ru/94888.html (4ara o6paqeHnr:20.03.2022). - PeNuna Aocryrra: Ant
aBTopr{3r{p. nonrsosarereft .

2. Tyneuucosa }It.K. Mero4uvecroe uoco6rae no pa3Aeny <llpo4yrcrrr 6uorexuonoruu> /
Tyreruucona X.K., Kaceuona f.T., Mysan6apon 8.. - Amuaru: Hyp-llpzHr,2014. - 40 c. -ISBN 978-601-241-126-3. Texm: ererrpoHuufi ll IPR SMAM: [caftr]. - URL:
https://www.iprbookshop.rul6T\9S.html (aara o6pauleHux: 20.03.2022). - PeNnir,r Aocryna: rnt
aBTOpLI3IIp. nOnbsOeaTerefi

3. Mutcpo6uoJlorut c ocHoBaMI4 6r,rorexnororuu (reopus r4 rpaKTraxa): yue6uoe uoco6rae
/ f.ll" Lllynaena IIE Ap.].. BopoHext: Bopouerxcxufi rocyAapcrBenurifi yHr{Bepcrrrer
I4Hx(eHepHbIX rexHorlofufr,20IT . -316 c. - ISBN 978-5-00032-239-0. - Texcr: srexrponnufi
// IPR SMART: [cafir]. - URL: https://www.iprbookshop.ru/70810.htm1 (aara o6parqeuux:
20.03"2022). - Pex<uM Aocryrra: An{ aBropr{3rrp" nortgonarereft

4. r{yaeuxrafi 4.I4. Mero4IavecKlle peKoMeHAarlr4r4 no Bbrpau{r4BaHr4ro nocaAoqHoro
laurepvana6pycHuxlr u KpacHIrKa in vitro u ex vitro / 9yaeqxrafi A.I4.,Maxapon C.C., Po4ran C.A.

flymxuuo: Bcepoccraficrufi HayrrHo-uccre4onarelrcxzfi raHcrr{Tyr necoBoAcrBa rr
MexaHI43aIII4I4 rrecHoro xosqficrsa, 2022. - 20 c. - ISBN 978-5-94219-275-4. - Tercr:
eneKrpoHHufi // IPR SMART: fcafir]. - URL: https://www.iprbookshop.rulI23552.html (tara
o6parrleuux : 20.03 .2022). - Pexcuu Aocryna: Anf, aBropr3r{p. nonmoearerefi

5. Braolorl4rlecKas 6egonacHocm. Conpeueunbre MeroArrrrecKr4e rrol{xoAbr K orIeHKe
KaqecrBa nrarqenofi, Qapntatconoru.Iecxofi 14 ceJrbcKoxos.f,ficrneHHoft npo4yrcUuu I C.8..{ponlaruro
[u ap.]. - Muncx: Benopyccran :c.ayKa, 2015. - 220 c. - ISBN 978-985-08 -1812-0. - Texcr:
sneKrponHsft ll IPR SMART: fcafir]. - URL: https://www.iprbookshop.ru/50801.html (4ara
o6paqeHrar: 20.03.2022). - Pexturra Aocryrra: Ans aBropu3r.rp. ronb3oearereft

CauocrosreJrbHar pa6ota BKrroqaer upopa6orxy lexqufi, rrreH[e o6ssaremu oit u
AoIIonHLITem,Hoft nlrreparypbl, Hanr.rcaHrre pe$epara, BbrrroJrHeHr4e ronrpolruofi pa6orrr,
norroroBKa x 4uQ$epeHuI{poBaHHoMy 3arrery n $opnre ycrHofo co6ece4ona]Hhrfl..

IIpu npopudomxe nex4uit peKoMeHAyercr o6parLr'rbcs. K KoHcrreKraM neKrlr,roHHoro
Marepl{ana (xparrco, cxeMarl{qHo, rrocJleloBarenbHo sa$nrczpoBaHHbrM ocHoBHbrM
noJroxeHLItM, BbIBoAaM, SopuynzpoBKaM, o6o6rqeHraxrra), nponeprirrb rrc[onb3oBaHHbre B JreKrlr4r4
TepMI4HLI lE nousrl4s c rloMolrlbro cnoBapefi, cnpanouHllKoB c BbrrrrrcbrBaHl4eM :ronxonallr.rfi e
TeTpaAb.

Cnegyer o6o:Ha.rurb BoIIpocbI, TepMHHbr, Marepr{aJr, noroprrfi Bbr3brBaer rpyAHocrr.r,
IIoMerr{Tb 14 rrorrbrrarsc s. uaitrn orB er B p eKoMeHAyerra oft nr4Tep aryp e.

Eclz caMocrotreJlbHo He y[aercfl paso6paucr n Marepr4ane, ueo6xo,4r.rMo
c(popuylnpoBarb Borlpoc LI 3aAarb rrpenonaBareJrro Ha KoHcynbrarlnu, Ha npaKTr,rqecKoM
3AHflTI4LI.

IIpu qmeHuu odasamenuHott u dononnumeaonoil rumepamypbr peKoMeHAyerct
cMbIcJIoBoe rITeHI4e, aHHorlrpoBautre v KoucrreKTrrpoBaHr.re. llpu auuou4poBaHkrpr peKoMeHAyerct
orMerlrrb re krlekr, rIoJIo]KeHI4q, Koropble Molyr 6um ucrroJrb3oBaHbr e co6creeHHoM
ApIccepraIIuoHHoM LIccneAoBaHuu. llpu KoHcrreKTr.IpoBaHr{r4 - orrpeAenuTb rleJrb, osHaKoMr4Tbc"f, c
TIoJIHrIM TeKcroM I4crorIHI,IKa, onpeAeJII4Tb efo rofuqecKyro crpyKTypy, sa$ur<crapoBarr,
ocHoBHoe co.4epxaHlze crpyKTypHBIX KoMrroHeHToB; TaKlKe peKoMeHAyercr lpurczponars
co6creeHulre BoIIpoctI, cyxAeHrlg, yMo3aKrlor{eHr4q no coAepx(aHr4ro KoHcrreKTl,rpyeMoro
I,ICTOIIHI4KA.

Kp oue o 6sg arenr,Hofi u AonorHurerurofi nr4Tep arypbr, oflpeAeJreunofi aBTop aMrl pa6 oueft
[pofpaMMbl, peKoMeHAyercs caMocrorreruurrft norzcK pr upopa6orra AononHllTejrbHbra
I4crorrHuKoB, B ToM rrllcre aHaJll4Tr{qecKoro xapaKTepa (uayvnue crarbtr, Al4cceprarllzoHHble
uccre4onaunx);

Talone peKoMeHAyerc-{ cocraBl,ITb [epeqeHb ocHoBHbrx nonsrr,rfi r4 TepMr,rHon (enoccapuil)
I4 [poaHanl43I4poBarb LIX c [cI]oJIb3oBaHr.reM cronapeft (rolxonsre, cJroBapr4 HHocrpaHHbrx cJroB,
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gHrlr4KnorreArrqecKr4e cJroBapr4, orpacneBble cnoBapl{ I{ Ap.), B pe3ynbTare rlero AonxHbI 6bITb

oro6pagbr onpeAeneHvrs-, B Har,r6onbrrrefi creueHl4 orpaxaroui{e rIpH3HaKI{ paccMarp}IBaeMblx

'BNEHI,Ifr.IIpu HilnucilHuu pecpepamu peKoMeHAyerct nu6parr reMy, rlpoBecrlz no46op

nr{Teparypbr no u:6pannofi reue ir o3HaKoMJIeHLIe c ntt6panuuMl,I lIcrotIHI4KaMIr, cocraBIlTb TIJIaH

pe$epara, u3yrIuTb oro6paunsle ucTotlHuron, o(popullTl reKcr pe0epara.

Perouengyercq noA6r,rparb nr4Teparypy, ocBelqaloulylo KaK TeopgrnrleoKylo, TaK I4

ilpaKTurrecKyro cropoHbr npo6leum. llpe4naprrreJrbnoe o3HaKoMJIeHrre c oro6paHHofi

nl{Teparypoft geo6xoAr4Mo Anfl roro, vro6bl BbItcHI,ITb, HacKoJIbKo coAep}KaHue roro I,IJII'I I'IHoro

r4croqH1lKa coorBercrByer us6paHnofi reue. Kporue roro, ilpeABaplrreJlbHoe o3HaKoMrsHue

rro3BoJIr{T rroJryqr4T}, rloJrHoe rrpeAcraBneHl{e o Kpyre BorlpocoB, oxBarblBaewrux rerraofi. flocne
cocraBJreHlr s. rrrala, cneAyer rrplrcryrrarb K AerailbHoMy I43yrIeHI4ro orobpauur'rx ucroqHl'IKoB.

flpn ux r,ByqeHrrrr, KaK npaBr,rJro, cocTaBJr.trrorc.tr KoHcIIeKTbI, xapaKTep Koropblx ollpeAeJlteTct

Bo3Mox(Hocrbro r4 $opiraofi r{crroJrb3oBaHvfl. krsytraeMofo Marepvana n 6yayruefi pa6ore. 3ro
Moryr 6brrr etrnucxu (quramr), rparxoe LI3JIoII(eHue urrcleff, $arron unu xapaKTepl4crl4Ka

lpor{r4TaHHoro Marepvrara B BI4Ae rroApo6soro rIJIaHa rex Mecr pa6orrr, Koropble Moryr
norpe6onarr,cfl Trpv :narrkrcanukr reKcra pe$epara. Bo ecex cnYranx [pI{ KoHcrIeKTIapoBaHI4Ir

nlrreparypbr Heo6xo4Huo 3arrrrcbrBarb Ha3BaHI4e LrcrorIHIrKa, I,I3,4areJIbcrBo Ir crpaHI'IIIbI, orKyAa

3ar{McrBoB albr3alucrr, qro6rr s Aanruefiueu cQopuupoBarb lu6nuorpa(puuecr<zfi crII{coK unpr4

Harilrcalurrr pa6oru r'rMerb Bo3Molr(Hocrb AeJIarb ccbIJIKI4 Ha I{cIIoJIb3oBaHHbIe I4croqHuKl'r.

Eolrruoe 3HarreHr{e r4Meer cl4creMarrz3arJufl flonyqaeMblx ceeAeuflfr [o ocHoBHbIM

pa3AenaM pe$epara, npeAycMorpeHubrM B nnaHe. flpouurae ror I,IJII{ vInofi pIcrorIHIlK, cneAyer

npoAyMarb ro, ts KaKoM pa3Aene Moryr 6urr, ucnoJlb3oBaHbl cBeAeHI{t I43 Hefo. lloAo6sas

crrcreMarr4saT\yrfl. rro3BoJr.fler Ha ocHoBe rlocneAyloqero aHaJIH3a oro6pauuofo Marepl{zuta 6olee
rny6OXO I4 BCeCTOpOHHe oCBeTI,ITb OCHOBHrIe BOnpOCbI rzSy'raeuOfi TeMbI.

Bo nne4eur,rr4 AoJrxHa 6urr, o6ogna.reHa rlenb :uarrvca:nprs. pe(fepara, yKa3aHbI 3ap.asv,

Koropbre craBr{T rrepeA co6ofi aBTop. Kpamo cneAyer KocHyrbcf coAepxaulr.fl orAeJlbHbx

pa3AenoB pa6oru, oxapaKTepr,r3oBarb s o6tqrax qeprax ocHoBHbIe I,IcrotIHI,IKI4, Koropble HaITTJII'I

cBoe orpar(eHlre B pa6ore.
B rexcrosofr. \actu paccMarpr4Barorcr ocHoBHbIe Bonpocbl pe$epara. Ocronuax qacrb

Moxer cocro{Tb rr3 AByx unu 6onee naparpa$oB; B KoHIIe Ka)KAoro naparpaSa.4enarorct KparKI,Ie

BbIBO.[bI,

Izl:loxreurae Marepr4ana Aonlrgo 6rnr nocneAoBarenbHblM tI JIorr{qHbIM. OHo raKxe

AonxHo 6um KoHKperHbrM kr rroJrnocrbro onpaBAaHHbIM. llpn 3ToM BalI(Ho He npocro

ilepelll4cbrBaTb rrepBor4cTolTHHKI{, a kI3IAtATb OCHOBHbIe fIO3I4IIIIE IIO paCCMaTpI4BaeMbIM

BOrrpocaM.

B galcrlo-reHr4rr cJreAyer cAenarr, o6ulue BbIBoAbI I{ KparKo I,I3noxLITb H3yqeHHbIe

rroJroxeHns (npe4cranrarb coAep)Kairue pe$epara B re3l{cuofi Qopue).
fl o cle 3 aKJrrorreHr{s ueo 6xoArr M o rrpllBecrl4 crII{coK nl{Teparypbl

llpn o$opMJreHpru pesepara ueo6xoAuuo co6nroAarr o6une rpe6oeaHu.tr, rIpeAb.aBJI.fleMbIe K

o(popvrleunro yre6Ho-r{ccJreAoBareJrbcKr4x u Hayr{Ho-[ccJIeAoBareJIbcKI{x pa6or.

IIpu nodzomonKe x du(trpepeHqupoaaHHoMy 3aqemy peKoMeHAyercs aKryanv3a\vfl. rI

aHur1r3 coAep)KaHrrq Marepuana neKqr4oHHbx I{ npaKTI,IqecKI,IX zaurtruit; rrreHlre o6ssarerlHoft u

.4orroJrHr4Tem,uofi nr,rreparypbr; caMocrogrelrnrrfi [oI,IcK nH(popruaquu [o or.4enbHblM BorlpocaM

c rIcII o JIb3 OBaHI.I eM pa3nuqHblx BI{AO B I,IOTOTIHI'rKOB.


