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[HosicuureibHas 3anucka

IIporpamma BCTYNHTENBHOTO 5K3aMEHA B MAruCTpPaTypy IO HAIPABIECHHIO
OMOTEXHONOTUs MPEIIONaraeT CHCTEMATU3ALMIO 3HAHHII 110 TEOPETHYECKHM M
[IPUKJIaIHBIM ~ BOMPOCAaM OHOJIOTMYECKHUX TEXHOJOTHH, HX XHMHYCCKUM W
TEXHMUECCKUM acCleKTaM, CBSI3U 3TOH AMCUMILIMHBI C IPYTHMMHU HAyKaMH.

JUIs yCrem o MOArOTOBKM K 9K3aMEHY HEOOXOJMMbI 3HAHHUS, YMEHHs M
KOMIICTCHUMHM, IIOJlyYCHHBIC CTYICHTAMHM B pE3yJIbTATe H3Yy4YEHUS BCEX
OMOJIOrMYECKNX U XMMHYECKHX THCLHUIIIMH, B POLIECCE OOYUEHNU, 4 TAKIKE KYPCOB
MaTeMaTHKH ¥ QU3HKH. DTO JAeT BO3MOXKHOCTB BoJiee CBOGOIHOOIIEPUPOBATE YIKE
U3BECTHBIMHU CTYACHTAM €CTECTBEHHOHAYUYHBIMHU ITOHATUSAMHU.

BerynurenbHoe ucnbiTaHNE TPOXOANT B BUIE TECTUPOBAHMS.

Tembl porpaMmMbl NOATOTOBKM:
Tema 1. UcTopusi pa3BuTUS OMOTEXHOJIOIMH U OCHOBHBIC €€ ACMEKThI

[TommancUunIMHAPHOCTE COBPEMEHHBIX OHOTEXHOJOIMHA. BHOTEXHOJIOrus Kak
HallpaBJICHUE HAay4YHO-TEXHUYECKOI0 nporpecca, onuparoleecs Ha
MOKAMCUMIUIMHAPHBIE  3HAHMA — OWoJorHyYecKkre (reHEeTHKa, OMOXMMUS,
Onodusuka, MUKPOOMOJIOrHs, BHPYCOJIOTHSI, (H3HOIOTUS KIETOK pACTEHUI M
KMBOTHBIX M Jp.), XMMHYECKHE (XHMHYECKas TEXHOJOTHUs, (pu3nIecKas
(Onoumsnueckas) XHUMHs, OpraHMYECKas XHMMHUS, OMOOPraHHYEcKas XHUMUS,
KOMIIBIOTEpHAss ¥ KOMOMHATOPHAs XUMMS M Jp.), TEXHHYECKHE (IPOLECCHl M
armaparbl, CUCTEMBI KOHTPOJISA U YIPABJICHUs, aBTOMATU3UPOBAHHBIC KOMILICKCHI,
MOJEJIMPOBAHME U ONITUMH3ALMS IIPOLIECCOB U JIp.).

[TonsTe OMOTEXHOJIOIMM Kak TEXHOJIOTMYECKOTO IIpHeMa  I[OJyUCHHS
MOAM(PUILMPOBAHHBIX OMOOOBEKTOB C IIEJIBIO MPUIAHMUS UM HOBBIX CBOMCTB M/Miu
CIIOCOOHOCTH MPOU3BOJIUTH HOBBIC BEIICCTRA.

OcHOBHBIE 00JIaCTH NMPUMEHEHHUS] COBPEMEHHON OMOTEXHOJIOIMM U OCHOBHBIC €€
acriexTel (Onosiornyeckue, XHMHUYECKHEe, TEXHOJOrmdYeckue). Hayunbie 0CHOBBI
MHIKEHEPHOTO 0(POPMIIEHUST OMOTEXHOJIOTHH.

Tema 2. Buosornueckue acneKTbl OMOTEXHOJIOTI MU

Omnpenesnenre XKU3HW M CBOMCTBA KUBOTO. YPOBHHM OpraHU3aLUN KUBOM
maTepun. KieTka kak OCHOBA HACJIEACTBEHHOCTH U BOcCIpousBeaeHus. CTpoeHHe
s/(pa ¥ €ro pojb B HACIEACTBEHHOCTH. XMMHUUECKUN COCTAB KJIETKH (HYKJIECHHOBBIC
KUCJIOTBI, OCJIKH, IOJIMCAXapU/bl, JUIUAbI, HYKJICONPOTEHUIbI, [JIMKOIPOTEHIbI,
JIUIIONPOTEU LB, MENTUAOIIMKAHBI, OJH(pocaThl, MUHEpPATbHBIC KOMIIOHEHThI U
BOJIA).

Crpoenne n GyHKIHH KJICTKH (pa3iHyuys KJICTOK MPOKAPHUOT U IYKAPHOT).
CTpoeHue KIETOYHOH CTeHKH OaKkTepuil.



OOMEH BEIIECTB KaK COBOKYIHOCTH IUIACTHYECKOIO M JHEPIeTHYECKOrO
00MeHO0B. JKM3HEHHBIN LUKII KJIETOK U TUIIBI KJIICTOYHOIO AEICHUS (aMUTO3, MUTO3,
MEN03).

3akoHpl MeHJENs M X HHTEPHpETalus ¢ TOYKM 3PEHHs XPOMOCOMHOIA
TCOPUU  HACJIECACTBEHHOCTH. HacneacTBeHHOCT, ¥ M3MEHYHBOCTh.  DOpMbI
M3MEHYUBOCTH.

OCHOBHBIE IOJIOKEHUS IBOJIOUMOHHON Teopun Y. JlapBrHa, ec OTIUYNS OT
teopun Jlamapka. @opmel 0TOOpa, THUIIBI BUAO0OPA30BaHMUs, OCHOBHBIC ITyTH
HBOJIFOLIH.

MonekyisipHble  OCHOBBI ~ OpraHuzanuu  xpomocombl. @Dynkumm JIHK,
rucroHos, PHK B kaeTounoM merabosmzme. CluersieHue 1 KpOCCUHTOBEP.

[Tosio)keHMEe MHMKpPOOPraHM3MOB Cpelu APYrux opranuzmoB. Canpo]ursbl,
napasuTel, IaroreHHele  (Qopmbl. [lpuHnuner kmaccudukanuu — OakTepuil:
sybakrepun, uuaHoOakrepuu, apxedakrepun. OOIIas OHOJOrUS IIPOTUCTOB:
BOlOpocCiH, pocteimue. ['pudsl. Bupycsl. BupycHbie nndekium, mu3oreHus.
MexaHu3M MOCTYIUIEHHS! B KIETKH 3YKapUOTOB U IPOKAPUOTOB HK30ICHHBIX
BeuiecTB. DuU3noIOrus NUTaHUs. DJIEMEHThI TUTAHUS, UX 3HAYCHUE IS TIpolecca
OouocunTeza. PasHooOpasue THUIOB IHUTAaHUS MHUKPOOPTaHU3MOB (aBTOTPOQUsI,
rereporpodust,  (orosutoTpodus,  POTOOPraHOTPOPHUs,  XEMOTUTOTPODUS,
xemoopraHoTpodus). Paznoobpasue HCTOYHUKOB yriiepoja, a3oTa, pocdopa, cepbl
U IPYTUX JIEMEHTOB, UCIIOIb3YEMbIX MUKPOOPraHU3MaMH.

Teopuss TUMHUTHPOBAHUA W HMHTHOMPOBAHHUS POCTA KJIETOK 3JIEMEHTaMU
MUTAHUSL.

Du3noIorus  HHEPreTHUeckoro OoOMEHa:  HCIIOJIB30BAHHE  KJIICTKAMHM
IHEProJIaI0IIMX IIPOLECCOB, NX YPPEKTUBHOCTD U 3aBUCUMOCTH OT YCJIOBHI CPEJIbl.

B3anMopeiicTBue KIETOK M CpE/bl, BIWSHHUE BHEIIHUX (DHU3NYECKUX U
(usuko-xuMuueckux (paKTopoB Ha POCT U OMOCHHTE3 Y MUKPOOPTaHHU3MOB.
CMelaHHble KyJIbTYpPbl, KOHCOPLIMYMBI.

Meraboanu3M MHKpOOpraHu3MoB. B3amMOCBsI3b OMOCHHTETHYCCKUX U
3HEpPreTUUecKux rporeccos. [Tonstue «bnonornyeckoe okuciienuey. OcobeHHOCTH
3JIEKTPOHTPAHCIIOPTHBIX CHCTEM MMKPOOPTaHU3MOB. AHA’POOHBIC IPOLICCCHI
okucieHus. AHadpoOHOE JpIxaHue. bpoxeHue.

AspoOHOE  JbIXaHUE. PasnooOpazue  cybcTpaTos, OKHUCJISIEMBbIX
MUKPOOpPTraHU3MaMu (IIPUPOIHBIE OMOTIOIMMEPBI, YTIIEBOAOPOAbI, KCCHOOMOTHKH U
ap.). llonmHoe aspoOHoe okuciaeHue cyOcTpaTa, HEIOJHOE OKHUCICHHE U
TpaHcpopMalMsl OpraHuyeckux cyodcrpaTtoB. OKHCIEHHE HEOPraHMYECKHUX
cyocrparoB. OcoOeHHOCTH DaKTepHUaIbHOIO POTOCUHTE3A.

buocunTernyeckue npouecchl. CUHTE3 JIMIIKUJIOB, TIOJIMCAXAPHIOB U APYTHX
KOMITOHEHTOB KJIETKH.

Cesiekuusi, T€HETHYECKHE OCHOBBI cejiekuuu. [loHsATHe o reHoTune u
¢enorurie. HaciiecTBEHHOCTb, HM3MEHYHMBOCTb, OTOOpP MHKPOOPraHHU3MOB.
PexomOunanusi. [lonsitue o0 reHeTHKE IONMYJSIIUA U HOIYJISILHOHHON
U3MEHUMBOCTH. MeToJibl cenekiuu. CesleKius MUKPOOPTraHU3MOB.



buocdepa u pacnipocTpaneHne MHKpPOOPraHU3MOB. Y4acTHe MUKPOOPTaHH3MOB B
KpyroBopoTax yrjiepoja, a3oTa, KHUcaopoua, cepbl. DopMbl B3aMMOOTHOLIEHMI
MHKPOOPIraHU3MOB.

[Tonsitne reHa B KJIIAaCCHMYECKON M MOJIEKYJIIPHOH MEHETUKE, €ro 3BOJIFOLHSL.
Bkiaj mMeTononorum reHHol MHKEHEpHU B PA3BUTHE MOJEKYJSIPHON I'€HETHKMU.
[IpukiiagHoe 3HaUYEHME TEHHON MHXKCHEPHH It OMOTEXHOIOTHH.

MoJteKyJIsIpHBIE OCHOBBI HACJICICTBEHHOCTH.

IIpupoma  reHeruyeckoro Marepuaa. OcoOeHHocTH CTPOEHMUS
ICHETUYCCKOr0 Marepuaa 1po- u oykapuotT. Tpanckpunuus JJIHK, eekoMoHeHTEI.
PHK-nonumepasa n npomorop. Tpancmsauus, ee atambl, (QyHKLHsS pUOOCOM.
['eneTnueckuit kox u ero cmoiictBa. Permmkammsa JJHK u ee renetnueckuii
KOHTpOJIb. PexomOmHanus, ee tunsl 1 mMojenud. Mexanusmel penaparun JJHK.
B3anmocBs3p po1eccoB peruiKanyuy, peKOMOUHAIMY U Peliaparyii.

MyTannonssii npouecc. Poinb OMOXHUMHUYECKHX MYTaHTOB B (JOPMHUPOBAHHH
TCOPUM «OJMH reH — oguH (epmeHT». Knaccupukammst myranuil. CrioHTaHHBIH U
MHIYUUpOBaHHBIM  MyTrareHes. Kitaccndukauust myrareHOB. MoJieKyIsIpHbIiA
MEXaHU3M MyTareHesa.

BHeXpoMOCOMHBIE TI'€HETUUYECKHE 3IEMEHTHI. [lIasmMuibl, ux CTpoeHHE U
knaccuukanusa. [lomoBoit ¢akrop F, ero crpoeHue M KM3HEHHLIA LUK, Poiib
(dakropa F B MoOmiIM3aLun XpoMocoMHOT0 nieperoca. O0pa3oBaHue JOHOPOB THIIA
Hfr u F. Mexanusm konwtorauuu. bakrepuodaru, ux CTpyKTypa M KM3HCHHbIN
UKL

McenenoBanue cTpyKTypsl M (PyHKLHMU I'eHA.

DJIEMEHTBI F'€HETHYECKOro aHanusa. [{uc-Tpanc- KoMIieMeHTalMOHHbIH
tecT. I'eHernueckoe KaprupoBaHue. DUMYECKUMH aHAJIN3 CTPYKTYpPLI IEHa.
PectpukunoHHbIN aHanu3. MeToabl CEeKBeHUpOBaHUs. BrisiBienrne GyHKIMy rexa.
Perymsanums skcnpeccun renos. Konnenuuu onepona u perysnona. KoHTposbs Ha
YPOBHE MHULMAIMY TpaHCKpUnuuu. [IpomMoTop, oneparop u peryasTopHbie OeKu.
OCHOBBI FT€HHON MHKEHEPUH.

MexaHnu3M TIeHHbIX MYyTalUUH, TIEHETUYECKHUN KOHTPOJib. {DepMeHTbI
pecTpuKLMU ¥ MoauuKaluy. BelieiieHue 1 KIOHUPOBaHUE I'eHOB. BekTopsb! s
MOJICKYJIAPHOTO KJIOHUPOBaHU:A. [IpuMHIMIIBI KOHCTPYUMPOBAaHUS PEKOMOMHAHTHBIX
JIHK v ux BBEIeHUS B PEUUNIUEHTHBIE KIICTKH.

Tema 3. XuMuueckue acnekTbl 0OMOTEXHOJIOIrMH

MeToasl  HCCIENOBaHUS: XUMHUYECKUe, usndeckue, (Gpu3nkKo-
XUMHUYECKHE, OMOXUMUYECKUE.
benku. AMHMHOKHMCIOTBI, KaK MOHOMEpPHBIE CTPYKTYpPHBIE EIHMHUILI OEIKOB H
nentupoB. Crepeoxumusi. YpPOoBHU CTPYKTYphl OesikoB. [lepBuuHasi crpykrypa:
METOJIbl ~ ONPEHEHEHUsI  IOCICAOBATEIbHOCTH  AMUHOKUCIIOT, CEKBEHATOPBI.
BropuuHnast ctpykrypa OesnkoB. TpernuHass u yerBepTuuHas (CyObEIAMHUUHAs)
CTPYKTYpbI O€JIKOB. PoJib BOJOPOAHBIX, MOHHBIX, JIUCYJIb(PUIHBIX CBSI3CH,



ruipodoOHbIX B3aumoaecTeuil. JleHatypanus (oOpatumas, HeoOpaTnMasi)0eJIKOB.
[ToHsiTHE O PETYISITOPHBIX OEJIKaX.

Hyxnennosbie kucnotsl. JIHK u PHK. CrpykrypHble kKOMIOHEHTBI. THITBI
cBs3ell. IIpocTpaHcTBeHHas CTpyKTypa IOJMMEPHBIX Lenei. [[BoifHas crimpalb
JHK. KommiemeHTapHOCT OCHOBaHMU. MeETOIbl ONpenesieHus HyKICOTHIHON
[I0CJIEA0BATEIIBHOCTH B HYKJIEHHOBBIX KUCJIOTaX. PECTpUKIINA, PECTPUKTAZBI.

bruocunTe3 HykiIeuHOBbIX KuciOT. DepmenThl OuocuHtTesa. [lonsrue o
TPAHCKPUIIIIMU, OOpaTHAsE TPAHCKPHUIITA3a.

YrieBoasl. Momnocaxapuasl.  Llemronosa, KpaxMal,  TJIHKOI'CH.
Y II1eBOICOAEPIKAIIIE CMEIIIaHHbIE OHOMOJUMEDBI. [ukonpoTenHsl,
HENTHOIINKAHbI, TEWX0EBbIE KUCIOTHI.

Jlunuaer. Knaccudukanus munuaos. HelitpanbHele aunuabl, Gocoaunuisl,
cuuromumnuael. CTpyKTypHBIE KOMIIOHEHTHl JHUIUAOB. JKHUpHBIE KHUCIOTHI.
[TonsiTie 0 cTpoeHUH OHMOIOruUYecKux MemMOpaH. JINIoCOMBI.

HuskoMonekyisipable OMOPEryssTopsl - KOPepMeHTbl U BUTAMHUHBI.
AHTUOUOTHUKH, KaK IIPUPOJIHBIE AHTUMETA0OJIUTHI. [TeHUIWILTHHEL,
neajgoCIOpuHbl,  TETPALUMKINUHBI, aMHUHOTJMKO3UABI, IPOTHUBOOIYXOJIEBbLIC
anTuOnoTUKH. [lomycuHTEeTHYECKHE aHTUOMOTHKM.

depMeHTBI, U UX OMOXMMHYECKasi pOJib. AKTHUBHBIE LEHTPBI (DEPMEHTOB.
CyOctparHast cueuupuuHocts. PaxTopel, oOecrneunBaromne (GpepMeHTaTHBHbIN
katanui. Posib MeTaJ10B B PYHKLIMOHHPOBAHUM (DEPMEHTOB.

O0mue npeacraicHus 00 aHa00IM3ME U KaTabOoJIM3ME .

buocunTtes Oe€JKOB, pPOJIb HYKJICHMHOBBIX KHUCJIOT. PHOOCOMHBIA I1yTh
OMoCHHTE3A.

[Tpunauner 6mosnepreTuku. [yt m MexaHU3MBI TTpeoOpa3oBaHUs SHEPTUU
B JKHBBbIX cucremax. O6pazoBanue AT® u Ipyrux MakposIpruuecKux COCJIUHEHUM
B KJI€TKax. A3p0o0OHOE JbIXaHUE.

buocunTeTnyeckue npoieccsl B KiieTke. bruocnures Ouonommmepos: O€IKOB,
HYKJICMHOBBIX KHCJIOT M  IojucaxapuJoB. OCHOBHBIE 3Tallbl IMPOLECCOB, HX
OpraHu3auus B KJIETKax 3y- U IPOKAPUOT _

@dorocunTe3. OCHOBHBIE THIIBI IPOLECCOB, JOHOPBI  DJIEKTPOHOB.
BecxsopoduinbHsiil poTocunTe3. PoTOpELEnTOp.

Perymsauust merabonmuszma. OnpeneseHue, ypoBHM pery/siunu. Peryisiims
perumnkauuu JJHK u 6uocunrtesa Oenko. Perymsuus tpanckpunuuu. Peryssiuus
tpaHcsiuny.  [locrrpancisinmoHHas  moaudukauus. Peryssiuusi  akTUBHOCTH
depmeHToB myTeM oOparuMoi  KOBaJIeHTHOW  Momudukauuu. Peryssius
AKTMBHOCTH ITyT€M HEKOBAJIEHTHOI'O B3aUMOAEHCTBUS ¢ apdexTopamu. Peryisiius
KJIETOYHOTO  JejieHusi. B3aumoneiicTBHE peryysiTOpHbIX MEXaHU3MOB  I[IpH
YIIPABJICHUH CKOPOCTBIO POCTA KJIETOK. .

Tpancmoptr  cyOCTpaToB W NPOAYKTOB.  MexaHu3Mbl  KIETOUHOMN
npoHuaeMoctu: usndeckas auddysus, «odaeryennas» qudQysus, epBUUHbIN
M BTOPUYHBIM aKTUBHBIM TpaHcnopT. OpraHu3anus TPAHCIIOPTHBIX CHCTEM.
Cekpenust 1 dkckperust. MemOpanHas peryJisuns. Peryisiius Ha ypoBHE r'eéHOMa.

Tema 4. TexHosiornueckue acleKkThbl OMOTEeXHO0JIOTUY
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OCHOBHBIC OMO0OBEKTHI OMOTEXHOJIOTHH [IPOMBIIIICHHBIC
MHUKPOOPTaHU3MBbI, KJIETKM M TKAHU PACTCHHM, JKMBOTHBIX UM 4YEJIOBEKA,
Ouokarajgu3aTopbl, B TOM  YHCJIE PEKOHCTPYMPOBAHHbIE MPOITYLEHTBI
OMOJIOTMYECKM AKTHMBHBIX BEILECTB (CeNeKuus, MeTo] pekomOuHantHbx JIHK,
ruOpUI0MHasT TEXHOJIOTHS).

KoHcTpynpoBanne reHHO- HHKEHEPHO- MOAM(DUIIUMPOBAHHBIX(TPAHCIEHHbIX )
pactennii. TexHonornm reHHol wuHxeHepuu pactenuid. Co3gaHue pacTEHMI,
YCTOMYUBBIX K 0OJIE3HAM U BpeauTessiM. [1oBbIIeHHE TPOAYKTHBHOCTH PACTEHMI.
Cosjlanne pacTeHuil ¢ yJIydIICHHBIMH [MUTATEIbHBIMU CBOMCTBAMM. [1poGiembl 1
IIEPCIIEKTUBBI.

KauecTBo, OeszonacHOCTb M cepTU(UKALUS T[CHHOMOIU(DUIUPOBAHHOTO
CbIpbsl M MMUIEBBIX IPOJAYKTOB Ha UX OCHOBE.

[Ipymenenne TeHHOM MHMKEHEPUH B JKUBOTHOBOJCTBE (TpPaHCICHHBIE
JKMBOTHBIE KaK «OMOPEAKTOPBI» OMOJIOTUUCCKH aKTUBHBIX BEILECTB).

brorexHosorun 0akTepuagbHBIX YI0OPCHH.

[Tpon3BoACTBO CTUMYIIATOPOB POCTA PACTEHHUI FTOPMOHAIBHOH MPUPOJIBI.
JlocTikeHnst OMOTEXHOJIOTHH B OOJACTH CO3JMaHUsl CBOOOJHOTO OT BPEAHOM
MUKPO(DIOPBI OCATOUHOI0 MaTepuaa (paccasl).

['nbpugomuas texHojorus. Tumbl BakUMH H HX KOHCTPYMPOBAHHE.
KynbTypalibHble ¥ I€HHO-UH)KEHEPHbIE BaKLUMHBI. JIMArHOCTUYECKUE CPEJICTBA in
vitro I8 KIMHHYECKHX  HccienoBaHuil.  [IpomsBoACTBO — IPOOHMOTHKOB.
[IpoussoacTBo pepMeHTOB MEAMIMHCKOrO HasHaueHus. Co3gaHue (EepMEHTOB C
MIOMOLIBIO METOJIOB T¢HHOW WHYKEHEPUH.

‘Muxpobunosiornueckoe Mpou3BOACTBO AHTHOMOTUKOB Pa3IUMUYHBIX KJIACCOB
Jutst meanunssl. [TomycuHTeTMUECKNE AHTUOMOTUKH.

AHTpPOINIOreHHbIE (AKTOPbl XUMHYECKOTO M OHMOJOTHYCCKOIO 3arpsi3HCHHsI
OKpyxarowen cpeasl. OpraHu4ecKue KCEHOOMOTHUKH, COCJIMHEHMS a30Ta, CEphl,
docdopa, TsHKETBIE METAUTBI U PATUOHYKITHIBI.

buonornyeckue METObI AJIsl PEIICHUS 3379 OXPaHbl OKPY>KAIOIICH CPE/Ibl.
MOHUTOPUHT OKpyXKarolen cpelibl. MeTo 1b1 OMoTecTupoBaHyst 1 OMOUHANKALKN
B MOHUTOPHHTE.

Ilepeyens BONPOCOB
VIS HOArOTOBKM K BCTYNIUTEIbHOMY dK3aMeny

Hcropus pa3BUTHS OMOTEXHOJIOTHU.

[TonauCHUIIIMHAPHOCTh COBPEMEHHBIX OMOTEXHOJIOTHH.

[TonsTHE OMOTEXHOIOTHH.

OcHoBHBIC 00JIACTH ITPUMEHECHHUS COBPEMEHHOW OMOTEXHOJOTMH U OCHOBHBIE €€
ACITeKTHI.



HayuHple OCHOBBI MHXXEHEPHOTO 0(OPMIICHUS OMOTEXHOJIOTHH.

OrmpenesieHne )Xu3Hu U CBOWCTBA JKUBOTO.

YpoBHM OpraHU3alUH KHBOH MaTECPHH.

Kiierka Kak OCHOBA HACJIEACTBEHHOCTH M BOCIIPOU3BEIEHMUS.

9. CrpoeHue siipa U ero poJib B HACJICACTBEHHOCTH.

10.Crpoenne u QyHKUMU KIETKHU (Pa3JInuKsl KICTOK MPOKAPUOT U DyKApUOT).

I11.CtpoeHue KIEeTOYHON CTEHKH OaKTepuii.

12.00men BemecTB KaK COBOKYITHOCTD [UIACTHYECKOIO U SHEPTETHIECKOr0 0OMEHOB.

13 )Ku3HEeHHbI LMK KJIETOK U TUIIBI KJIETOYHOI'O JIEJIEHUSI.

14.3akonbl MeHAens U MX MHTEPIPETaLysl C TOYKU 3PEHUS XPOMOCOMHON TEOPUN
HACJIEICTBEHHOCTH.

15. HacJieIcTBEHHOCTD ¥ U3MEHYHUBOCTD.

16.DopMbI H3MEHYHUBOCTH.

17.OcHOBHBIE IOJOXKEHMSI 3BOIIOLMOHHON Teopun Y. [lapBuHa, €€ OTIMYHS OT
teopuu Jlamapka.

18. @opmbl 0TOOPA, TUIIBI BUI000pa30BaHMsI, OCHOBHBIE IIYTH DBOJIIOLIHH.

19.MoJiekyiisipHbIE OCHOBBI OpraHU3AIUH XPOMOCOMEI.

20.®yuxunu JJHK, rucronos, PHK B kieTounom metabonusme.

21.CueruieHue U KpOCCUHTOBED.

22.I1oJ10%KeHNE MUKPOOPIraHU3MOB CPEIU APYTUX OPraHU3MOB.

23.MexaHu3M IMOCTYIUICHHUS B KJIETKH 3YKapHOTOB M MPOKAPHOTOB HK30I'CHHBIX
BELIECTB.

24, ®U3U0JIOTUST TUTAHUS.

25. Teopus TMMATUPOBAHUS 1 UHTUOMPOBAHKS POCTa KJIECTOK IEMEHTAMHU MTUTaHUSI.

26.DuU3HOJIOTHS SHEPreTUUECKOT0 0OMEHA: HCITOIB30BAHNUE KIICTKAMHU YHEPTOAAROIINX
IPOLECCOB, UX 3(PPEKTUBHOCTH U 3aBUCUMOCTH OT YCIIOBUM CPEJIBI.

27.CMeiaHHbIE KYJIbTYPbl, KOHCOPLUYMBI.

28.MeTab011M3M MUKPOOPTaHU3MOB.

29.AHa’po6HOE JBIXaHUE.

30.AspoOHOE ABIXaHMUE.

31. buocuHTEeTHUECKHE ITPOLECCHI.

32. CeneKiusi, TCHETHYCCKUE OCHOBBI CEJICKIIMH.

33.IlonsTve 0 reHOTUIIC ¥ (PCHOTHIIE.

34.HacieacTBeHHOCTb, H3MEHYUBOCTE, 0TOOP MUKPOOPraHU3MOB.

35.PexomOuHanusI.

36.buocdepa u pacupocrpaHeHHE MUKPOOPTaHU3MOB.

37.MoneKyJISIpHbIE OCHOBBI HACJIEICTBEHHOCTH.

38.0c00EHHOCTH CTPOEHUS TEHETUYECKOI0 MaTepHraia Ipo- U 3yKapHoT.

39.Tpauckpunuus JIHK, ee KOMIIOHEHTEI.

40.Tpancisinust, ee 3tansl, GyHKLIHST puOOCOM.

41.MyTauroHHBIN IpoLecc.

42.BHEXPOMOCOMHBIE T€HETUUECKUE DJIEMEHTHI.

43 HccnenoBanue CTPYKTYphl U (DYHKIIMH I'eHa.

44 351eMEHTBI TEHETUYECKOTO aHAJIN3A.

45. PECTpUKLIMOHHBIN aHAJIN3.
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46. MeTo bl CEKBEHUPOBAHHSL.

47 BeisiBienue (GyHKIIMH I'eHa.

48 .Perysiius 9KCIIPecCUu I'eHOB.

49.OCHOBBI T€HHOH UH)KEHEPUH.

50.benkwu.

51.Hyk/iIenHOBBIE KHCIIOTHI.

52.J1HK u PHK.

53.PecTpuKuus, peCTpPUKTA3HI.

54.bHOCUHTE3 HYKJIEMHOBBIX KHCJIOT.

55.¥YrueBoasl.

56. MoHocaxapuasl.

57. Llesutronosa, Kpaxmall, TIMKOTEH.

58.YraeBoacoaepKalliiue CMEIIaHHbIE OMOMOTUMEPBI.

59.I' MMKONPOTENHBI, MENTUIOTINKAHBI, TEUXOEBbIE KUCIOTHI.

60.Kiaccudukanust JIMUAOB.

61.Jlunnocomel.

62. HuskomoueKyJisspHble OMOPEryIIsITOPhI - KOPEPMEHTBI U BUTAMUHBI.

63.AHTHOMOTHKH, KaK PUPOIHBIC aHTUMETAOOTUTHI.

64. DepMEHTBI, U UX OMOXUMHUYECKAsl POJIb.

65. O0wue npeacrasiaeHust 00 anaboau3Me U Karaboauzme .

66.BbuocunTes 6EIKOB, POJIb HYKJIEUHOBBIX KUCIIOT.

67 IlpuHuuIsl GMO3HEPreTUKH.

68.bHOCUHTETHYECKHE MTPOLIECCH] B KJIETKE.

69.DoTocHuHTE3.

70. Peryisitiust metabosim3ma.

71. TpaucriopT cyoCcTpaTOB U MPOAYKTOB.

72.0OcHOBHbIE OOBEKTHI OMOTEXHOJIOTHUH.

73.KoHCTpyHpOBaHME T€HHO- HWHKEHEPHO- MOIU(UIIMPOBAHHBIX (TPAHCTECHHBIX )
pacTeHun.

74.KauectBo, 0€3011aCHOCTh U cepTU(UKAIHUS TCHHOMOIU(DUIIMPOBAHHOIO ChIpbs U
[IMUIEBbIX IPOJIYKTOB Ha X OCHOBE.

75.[lppuMeHEeHEe TEHHOW WHXEHEPHH B JKMBOTHOBOJCTBE (TPAHCI'CHHBIC YKHBOTHBIC
KaK «OHOpeaKkTopbl» OMOJIOTHYECKU aKTUBHBIX BEIIECTB).

76. BHOTEXHOJIOTUM OAKTEPHAIBHBIX YA00PECHUH.

77. Ilpou3BOACTBO CTUMYJIITOPOB POCTAa PACTEHUN TOPMOHAJILHON MTPUPO/IbI.

78. JlocTuxkeHust OMOTEXHOJOTMU B 00JIaCTH CO3/IaHUsi CBOOOJHOTO OT BPEAHOM
MHUKPO(]JIOPHI 10CAA0YHOI0 MaTepuaa (paccaibl).

79.'uOpui0MHAsT TEXHOJIOTUSL.

80.IlosmycunreTnyecKue aHTUOUMOTUKH.

81. AHTpornoreHHble  (QakTOpbl XHUMHUYECKOIO U OHOJIOTMYECKOIO  3arpsi3HEHMUs
OKpY>KaIOIEeH CPeIbl. ,

82. buoJioruyeckue MeTobI JIsl pELIEHUsI 3a1a4 OXPAHbl OKPYKAIOILEH CPEIbI.

83.MeTo/1bl OMOTECTUPOBAHUS U OMOMHAUKALIMY B MOHUTOPHHTE.
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