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CprKTypa H COACPKAHHE BCTYIIHTEJIBHOI0O HCIIBITAHHSA

K BCTyNUTENbHBIM HCHBITAHUSAM HEOOXOJUMO NpeaOCTaBUTH pedepar Mo
130paHHOMY Hay4YHOMY HarpasiieHuio (00bemM pedepara 20-25 nucTos).

Pe(bepaT IMUIIETCH 110 npeunonaraeMofr'l TEME HAY4YHOTI'O HCCJIC/IOBaAHHA.
BCT}’HHTCHBHOC HUCIIBITAHHE COCTOUT U3

- YCTHOI'O OTBETa Ha BOIIPOCHI OMiIeTa 1o OJHOM U3 YacTel mporpammsl (1o BeIOOPY
MOCTYIAIOLIEro);

- 6ecenn! o pedepary.
Kpurepuu oueHKH Ha SK3aMeHe:

Kaxiplii Borpoc onieHMBaercsi 1o S-0auibHOW LIKale M 3K3aMEHAIIMOHHOM KOMHCCHeH
BBICTAR/IETCS] O0111as1 OLICHKA 33 DK3aMEH.

Ouenka «5 bannoe»

JlaH MoJHbI U pa3BepHYTHIA OTBET HA BCE BOMPOCHL:

- Ipe/ICTaB/IeHHBIE B OuieTe;

- IOTIOJIHUTENTbHBIE BOIPOCHI, 33/1aBaéMble IPUEMHON KOMUCCHEH.

Tema, npencrarneHHas B pedepare, packpbiTa IMOJHOCTBIO, JIaH pa3BEpHYTHIA OTBET Ha
JIOTIO/THUTEIIbHBIE BOIPOCHI, 33/1aBaeMble IIPUEMHOI KOMHCCHeH 1o pedepary.

Ouenka «4 6avia»

JlaH npaBUIIBHBIN OTBET Ha YaCTh BOITPOCOB:

- IIPe/ICTaB/ICHHbIE B OuieTe; _

- JIOTIOJTHUTEJILHBIE BOIIPOCHI, 33/1aBAEMbIE IIPUEMHON KOMUCCHEH.

Tema, npencrarneHHass B pedepare, pacKpbita TOMHOCTBIO, JaH Pa3BEpHYThI OTBET Ha
JIOTIONTHUTENTbHBIE BOIPOCHI, 33/1aBaeMble MPUEMHON KOMUCCHEH 110 pedepary.

Ouenka «3 baway

J1an npaBUITBHBIN OTBET XOTs OBl HA OJIMH BOIPOC:

- [pe/ICTaBIEeHHBIN B Ouiiere; :

- JIOTIOJTHUTEJILHBIA BOIIPOC, 3a1aHHbIN [IPUEMHON KOMHUCCHEH.

Tema, npencrarienHas B pedepare, He pacKpbiTa IMOTHOCTHIO, HE JIaH Pa3BepHYThINA OTBET Ha
JIOTIOJTHHATE/TbHBIE BOIPOCHI, 3a/1aBaeMble IPUEMHOM KOMUCCHeH 1o pedepary.

Ouernka «2 bauia»
[IpaBUITEHBIX OTBETOB HET.

Tema, mpescraBneHHas B pedyepare, He pacKpbITa TMOJHOCTHIO WIM HE COOTBETCTBYET
HalpaBleHUIO TIO/TOTOBKH, HE JIaH OTBET Ha JIOTIOJHHTENbHBIE BOIPOCHI, 3a/laBaeMble
TMPUEMHOM KOMHCCHEH 110 pedepaty.



Coaepixanue nporpamMmmai
buorexnosorusi (B T.4. GHOHAHOTEXHOJIOTHH)

I I/ICTOPI/ISI pa3sBUTHA OMOTEXHOJIOTHH U OCHOBHBIE €€ aCIIeKThI

[TomuaucUUNINHAPHOCTE COBPEMEHHBIX OHOTEXHOJIOrHi. BHoTexHOoNOrus Kak
HarpaBJIeHHE Hay4YHO-TEXHUYECKOIO nporpecca, onuparolieecs Ha
MEXIUCIUILUIMHAPHBIE 3HaHUS — OMosornyeckue (reuetuka, uoxumus, 6uopusnka,
MHUKPOOHOJIOTUsI, BUPYCOJIOTHUs, (PU3HOJIOTUS KIIETOK PACTEHUI U XHUBOTHBIX U JIP.),
XMMHYECKHEe (XMMHYecKas TexHouorus, ¢usnuyeckas (Ouodusuyveckas) Xumus,
opraHuyeckasi XuMus, OMoopraHueckasi XuMusi, KOMIbIOTepHas U KOMOMHATOpHAs
XMMHUSI M Jp.), TeXHHYeckHe (IpollecCchl W annaparbl, CHCTEMBI KOHTPOJI |
yIpaBJ€HHs, aBTOMaTU3UPOBAHHbIE KOMIUIEKCHI, MOJIETUPOBAHUE U ONTUMHU3ALIHS
IIPOLIECCOB | Jp.).

[TonsiTve  OHOTEXHONOrHM  KaK  TEXHOJOTMYECKOro  IMpUeMa  MOJIyYEHUs
MOANGDUIMPOBAHHBIX OMOOOBEKTOB C LEJBIO MPUAAHUS UM HOBBIX CBOWCTB W/WIIH
CIIOCOOHOCTH NMPOU3BOANUTEH HOBBIE BELECTBA.

OcHoBHBIE 00JaCTH MPUMEHEHHs COBPEMEHHOW OHOTEXHOJIOMH U OCHOBHBIE €€
acriekTsl (Ouonornyeckue, XMMUYECKUe, TexXHoyoruveckue). HayuHele OCHOBBI
UHKEHEPHOTro 0(popMIIeHUSI OUOTEXHOJIOTHH.

2. buonoruyeckue acrekTbl OMOTEXHOJIOTMH

Omnpenenenue *HU3HU U CBOWCTBA KUBOTO. YPOBHH OpraHM3allMy JKHBON MaTEpHH.
Knerka kak ocHOBa HaclIe[ICTBEHHOCTU M Bocrpou3BeneHus. CTpoeHue sjpa U ero
pOJIb B HAcCJIEACTBEHHOCTH. XMMUYECKHH COCTaB KIETKH (HYKJIEHHOBBIE KHUCIIOTHI,
Oenku,  mogucaxapuibl,  JIMMHJBI,  HYKJIEONPOTEH/bl,  TIIMKOMPOTEH/IBI,
JIMIIONIPOTEN b, MENTHIOTIHKaHbI, nonudocdarsl, MUHEpAIbHbIE KOMIIOHEHTHI M
BOJIA).

Crpoenve ¥ (QYHKUMH KIETKH «(pa3iuyusi KIETOK IPOKApUOT M JyKapuoT).
Crtpoenue KIeTOYHOU CTEHKH OaKTepHid.

OOMeH BemecTB Kak COBOKYITHOCTh IJIACTUYECKOTO W IHEPreTHYECKOro 0OMEHOB.
JKM3HEHHBIH LIMKIT KJIETOK U THUIIBI KJIE€TOYHOTO JeNeHus (aMUTO3, MUTO3, MEH03).

3akoHbl MeHziens U UX MHTepHpeTalys ¢ TOYKH 3PEHHS XPOMOCOMHOM TeOpuH
HacJeCcTBeHHOCTH. HacieicTBeHHOCTh U H3MEHYHUBOCTh. DOPMbI U3MEHYUBOCTH.

OcHoBHBIE NOJIOXKEHUS IBOMOLMOHHON Teopun Y. JlapBuHa, ee OTIMYUS OT TEOPUH
Jlamapka. ®opmbl 0TOOpa, TUIIBEI BUA000pa30BaHMsl, OCHOBHBIE ITyTH 3BOJIOLUH.

MonekynsipHble OCHOBBI OopraHu3zauuu xpomMocoMbl. Pynkuuu JIHK, ructonos,
PHK B knerounoM merabonusme. CueruieHue U KpOCCHHTOBED.

[Tonoxenne MUKpOOPraHU3MOB Cpe/ii APYTrux opranu3moB. CanpouTsl, Hapa3uThl,
naroreHHsle ¢opmel. Ilpunnunsl  knaccupukanuu OGakrepuii: sybakTepum,



nuanobaxkrepuu, apxebakrepun. OOmEas OHONOTHsS MPOTHUCTOB: BOJOPOCIIH,
npocreimue. ['pubel. Bupycsl. BupycHble nHdekuyu, Tu30reHus.

MexaHu3M IMOCTYIUIEHUS B KIETKH 3YKapUOTOB M MPOKAPUOTOB 3K30T€HHBIX
BeulecTB. PU3MONOrUs NMUTAHUS. DIEMEHTHI NMUTAHUs, UX 3HAYEHHWE IS Ipoliecca
OuocuHTe3a. Pa3sHooOpasue THIOB NHUTaHHA MHUKPOOPraHU3MoOB (aBToTpOodus,
rerepotpodusi,  dotomurorpodus,  GoToopraHoTpodus,  XeMOJUTOTPODUs,
xemoopra"otpodus). PazHooOpazue UCTOUYHUKOB yriiepoaa, azota, Gocdopa, cepsl
U IpYTHX 3JIEMEHTOB, UCTIOIb3yEeMbIX MUKPOOPraHU3MaMH.

Teopml JJUMUTHPOBaHUA U UHT I/I6I/IpOBaHPISI POCTa KJIICTOK 3JIEMECHTAMHU IMUTAHUA.

DuU3HONOrUs SHEPreTUYECKOro oOMeHa: UCIOJIb30BaHUEe KJIETKaMU SHEProaioIux
IPOLECCOB, UX 3P(YEKTHBHOCTH U 3aBUCUMOCTh OT YCIIOBHH Cpeibl.

B3aumozeiicTBie KIETOK M Cpefbl, BIMSHUE BHEIIHUX (U3UYECKHUX U (PU3UKO-
XUMHUYECKUX (pakTOpPOB Ha pOCT U OUOCHHTE3 Y MUKPOOPTaHU3MOB.

CMmelanHble KyJIbTYpPbl, KOHCOPLIUYMBI.

Metabonu3sm  MHKpOOpraHu3moB.  B3auMocBsi3b ~ OMOCHHTETHYECKHX U
3HEpreTHYecKux rnporeccon. [Toustue «ouonoruueckoe okuciaerue». OcodbeHHocTH
JJIEKTPOHTPAHCIIOPTHBIX CHUCTEM MHMKPOOPraHU3MOB. AHAa’pOOHBIE IPOLIECCHI
okHcaeHus. AHaspoOHoe abixanue. bpoxenue.

AspobHoe npixanue. PazHooOpasue cyOCcTpaToB, OKHCISIEMBIX MUKPOOPTaHU3MaMH
(npuponHble OHONONMMEpBI, YrAEBOAOPOJbI, KceHOOMOTHKM U nap.). [lomHoe
a’pobHOe OKuciIeHHe cyOcTpaTa, HENOJHOE OKHCIeHHe | TpaHchopmanus
opraHMyeckux  cyocrtparoB.  OKucieHHe  HEOpraHWM4YecKMX  CyOCTparToB.
Ocobennoctu 6akTepuanbHOro GoToCHHTE3A.

BbuocunreTHueckue mnpouecchl. CHHTE3 JIUNHMIOB, MOJUCAXapHIOB M JIPYTHX
KOMITOHEHTOB KJIETKH.

<

Cenekuus, reHeTUYeCKUEe OCHOBBI celekuMu. [loHsiTue o reHotune u (QeHoTHIle.
HacnencTBeHHOCTh, M3MEHYMBOCTH, OTOOpP MHKpOOpraHu3MoB. PexomOunHanus.
[ToHsTHE O reHeTHKe MOMYJSALUA M MOMYNSLUOHHON W3MEHYMBOCTH. MeTObI
cenexuuu. Cenexuus MUKPOOPraHU3MOB.

Buocdepa u pacrnpoctpaHeHHe MUKPOOPraHM3MOB. Y4acTHe MUKPOOPTraHHW3MOB B
KpPYroBOpOTax yrjepoja, a3ora, Kuciopona, cepbl. PopMbl B3aMMOOTHOLICHUM
MHKPOOPTraHU3MOB.

[lonsiTe reHa B KJIaCCUYECKOH H MOJ]CKyJIﬂpHOﬁ F'€HETUKE, €I0 3BOJIHOLIHA. Bxnan
METOJIOJIOTUM TI'€HHOM WHXCHCPDUHU B pPa3sBUTHUEC MOJIeKyIIﬂpHOf"I IF€HCTHUKH.
inlKHaLlHOC 3HAUYE€HWEe FeHHOU WHXXCHEPUH I OHMOTEXHOJIOTHH.

MOJICKyJIﬂprIe OCHOBBI HACJICJICTBEHHOCTH.



Ilpupona renetnueckoro matepuaina. OCOOEHHOCTH CTPOEHHS TIE€HETHYECKOIO
matepuana Ipo- v sykapuor. Tpanckpunuus JIHK, ee xommnonentsl. PHK-
nojMMepasa u  Inpomotop. TpaHcisauus, ee dTtanbl, GQYHKUHS puOOCOM.
['enetnueckuit xoxm u ero cBoiicrBa. Perumukanus JIHK u ee renernueckuii
KOHTpOJb. PekoMOuHanus, ee Tunbsl U Mojenu. Mexanusmsl penapauuu JIHK.
B3anMOoCBsI3b MPOLECCOB perUIMKaK, PEKOMOMHALIUN U perapariy.

Myrauuonssii npouecc. Ponbp OMOXMMUYECKUX MYTaHTOB B (POpMUpOBAHHUH
TEOPUU «OAUH IeH — oauH depMmenT». Knaccudukauus myrauuid. CioHTaHHBIA U
UHAYLUHMpOBaHHbIM MyTareHe3. Kiaccuduxauus wmyrareHoB. MounekyasipHbIi
MEXaHU3M MyTareHesa.

BHexpoMocoMHBIE TeHeTHYecKue JdJieMeHThl. llma3Muiabl, WX CcTpoeHHe H
knaccuduxanus. [Tonosoi ¢akrop F, ero crpoenue u Ku3HeHHBIH HUKI. Posb
¢dakTopa F B MoOuIM3anun XpoMOCOMHOro nepeHoca. O6pa3oBaHue IOHOPOB THIIA
Hfr u F. Mexanusm kosblorauuu. baktepuodaru, ux CTpyKTypa W >KH3HEHHBIH
LUKJL.

WccnenoBanue CTpyKTypbl U PYHKLIMH reHa.

DJeMEeHTbl TeHeTUYeCKOro aHaausa. Lluc-TpaHc- KOMIUIEMEHTAlMOHHBIH TecCT.
['eneTnyeckoe  kapTupoBaHue. @DU3NYECKUH  aHANU3  CTPYKTYphl  TIeHa.
PecTpukuinoHHbIN aHanu3. MeTo/bl CeKBeHUPOBaHUs. BhisiBiieHUe QyHKIMH reHa.

Perynsuus skcnipeccun reHoB. Konuernuuu omnepona u peryiona. Kontpons Ha
YyPOBHE MHMLMALUU TpaHcKpunuuyu. [IpomoTop, oneparop u peryistopHsie OeKu.
OCHOBBI N'€HHOM MH)KEHEPHH.

MexaHu3M IeHHBIX MyTalMi, FreHeTHYECKUH KOHTPOiIb. PDepMEHThI PECTPUKLIUN H
mMoaudukauuu. Beinenenue U KIOHMPOBaHUE TeHOB. BEKTOPHI [UIsi MOJEKYJISIPHOTO
KJIoHUpoBaHus. [IpuHuunel koHcTpyupoBaHus pexkomMOuHaHTHBIX JHK u wux
BBEJICHHS B PELIMITUEHTHBIE KJIETKH.

3. XUMHUYECKHUE acleKThl OMOTEXHOJIOTUH

Meroabl  HCClEIOBaHUsA: XHMUYecKHe, (usndeckue, (OUIHKO-XUMHUYECKHE,
OHMOXUMHUYECKHUE.

benku. AMHHOKHCIIOTBI, KaK MOHOMEpHbIE CTPYKTypHbIE€ €JIMHHUIBI OelIKOB H
nentuaoB. CrepeoxuMusi. YpPOBHU CTPYKTypbl OenkoB. IlepBuuHas cTpykTypa:
METOJbl  ONpENeNIeHUss  IOCIeNOBATEeIbHOCTH  aMHHOKHCIOT, CEKBEHATOpBI.
Bropuunas crpykrypa OenkoB. TpernuHas u derBepTudHas (CyObeAMHUYHAS)
CTpYKTypbl OenkoB. Ponb BOHOPOAHBIX, HOHHBIX, JAUCYIBQUAHBIX CBS3EH,
runpodobHbIX B3aumoieicTBuii. [lenarypauus (oOparumas, HeoOpaTtumas) OeKoB.
[TonsiTie o peryinsaTopHbIX Oenkax.

Hyxneunossie kucnorsl. JJHK u PHK. CrpykrypHble koMIoHeHThI. THnbl cBssein.
[IpocTpaHcTBeHHass CTPyKTypa IoJuMepHbIX wHenei. JIBoinas croupant JIHK.



KomniieMentapHOCTE  OCHOBaHMi. MeTonbl  OmnpejeneHuss  HYKIEOTHIHOM
I0CJIEI0BATEIbHOCTH B HyKJIEMHOBBIX KUCIOTAaX. PECTPHKIHS, peCTpPHUKTA3HI.

buocunTes HyknenmHOBbIX KucinoT. PepmeHTtsl OuocunTe3a. [lonsTHe o
TPAHCKPUIILMKU, OOpaTHAast TPaHCKPHIITA3a.

YrieBossl. Momnocaxapusl. [{emmonosa, Kpaxmall, [JIMKOTEH.
YrieBoacoaepxaiue CMEIIaHHbIE OuononumMepsl. ['nukonpoTenHsl,
NENTHIOTIIMKAHbl, TEHX0EBbIE KUCIIOTHI.

Jlurmapel. Knaccudukaumss nunupoB. Helrpanbuble nunuasl, (ocdomunumsl,
chunromunuasl. CTPYKTYpHblE KOMIIOHEHTHI JIMNUAOB. JKUpHBIE KHCIOTHI.
[TousTue o ctpoenun 6uonorunyeckux MeMopaH. JInmocomsl.

HuskomonekysipHbie OUOperynsiTopsl - KOQepMEeHTbI U BUTAMUHBI.

AHTHOHOTHKY, KaK PUPOAHBIE aHTUMETa0OJIUTBHI. [ leHunMUIHHBI,
nedagoCriopuHbl,  TETPAUMKIWUHBIL,  AMHUHOIJIMKO3HM/bI,  IPOTHBOOITYXOJEBbIE
anTuObroTHKH. [TonycuHTeTHYECKHE aHTUOMOTHKHY.

@epMmeHTB, M UX Ouoxumuyeckas poib. AKTHBHbIE LEHTPbl (DEPMEHTOB.
Cy6crpatHas cnenuduunocts. Paktopbl, obecneunBaioie (epMeHTATHBHBIM
kaTtanu3. Poins MeTanioB B pyHKIIMOHMPOBaHHH (hepPMEHTOB.

O6uwe npeacrasnenust 06 anaboau3me U Katabonusme .
buocunTes 6e1KoB, poib HYKIEHHOBBIX KUCIOT. Pubocomublit myTh OMOCHHTE3A.

[lpunuuner Guosnepretvku. IlyTh M MexaHuW3Mbl MpeoOpa3OBaHUS IHEPIrUU B
KuBBIX cuctemax. ObpazoBanre AT® u Ipyrux MaKpoIpruueckux COeJMHEHHH B
KJIeTKax. A9poOHOe JbIXaHHe.

BbuocuHTeTHyeckue mnpoueccel B KieTke. buocuHTes OuomnonumepoB: Oenkos,
HYKJIEUHOBBIX KHUCIOT M nonucaxapuaoB. OCHOBHBIE 3Talbl MPOIECCOB, HX
OpraHM3al|s B KJIE€TKaX 3y- U IPOKApHOT

DOTOCHHTE3. OcHOBHbIE ~ THUNBI  MPOLECCOB,  JOHOPHI 3JIEKTPOHOB.
becxnopodunbhblit porocuntes. dortopeuenTop.

Perynmsauuss Merabonusma. Ornpeznenenue, YypoBHU peryisinuu.  Peryusiius
peruukaiuu JIHK u GuocunTe3a GenkoB. Perynsums tpanckpunuuu. Perynsuus
TpaHcnsuuu. IlocTTpaHcisiuonHas Moaudukauusa. Perymsauuss aKTUBHOCTH
¢epmMeHTOB myTeM oOpaTMMOW  KOBajleHTHOW Moaudukauuu. Perynsuus
AKTUBHOCTH IyTEM HEKOBAJIEHTHOIo B3auMojeicTBus ¢ addexkropamu. Perymsius
KJIETOYHOro JelieHus. B3auMmoaelcTBHE PpEryiasTOPHBIX MEXaHHU3MOB I[IpU
yIpaBlIeHUH CKOPOCTHIO pOCTa KIIETOK.

Tpancnopr cybcTpaToB M MpOJYKTOB. MeXaHW3Mbl KJIETOYHOH MPOHHIAEMOCTH:
busmueckas auddysus, «obnerdeHHas» AUPPy3usi, NepBUUHBIA M BTOPHYHBIH



aKTHBHBIA TpaHcropT. Opranuzanus TpaHCNOPTHBIX cucTeM. Cekpeuuss u
sKcKpenus. MemOpanHas perynsuus. Perynsius Ha ypoBHe reHOMa.

4. TexHonoruyeckue acneKkTbl OHOTEXHOIOTHH

OcHoBHBIE OHOOOBEKTBI OHOTEXHONOTMH: IPOMBIILIEHHbIE MHKPOOPraHU3MBI,
KJIETKH U TKaHW PaCTeHUH, )KUBOTHBIX M YellOBeKa, OMOKaTaJIM3aTOPbl, B TOM YHCIIE
PEKOHCTPYMPOBAHHBIE MPOIYLIEHTH OMOJOTrHYEeCKH aKTUBHBIX BEIIECTB (CeIeKius,
meto pekomOuHanTHBIX JIHK, rubpugomuas rexnonorus).

KoHcTpynpoBaHue TeHHO- WHXKEHEPHO- MOJU(PUIMPOBAHHBIX (TPAaHCTEHHBIX)
pacrenuii. Texnomoruu reHHoW wuH)XeHepuH pacteHuil. Co3laHue pacTeHUid,
YCTOMYMBBIX K O0se3HsIM U BpeauTessiM. IToBbllieHHe MpOXyKTUBHOCTH PacTeHUH.
Cosnanue pacTeHui ¢ yJydilleHHBIMH NMHUTaTeNbHBIMH cBoicTBamMH. [IpoGiiemsl u
NIEPCIIEKTUBBI.

KayectBo, Ge3omacHOCTh M cepTUUKAIMS T€HHOMOAU(PHIIMPOBAHHOTO CHIPhS H
IUILEBBIX MPOIYKTOB Ha UX OCHOBE.

[IpumMeHeHne reHHOM HHKeHEepUH B )KMBOTHOBOCTBE (TpaHCTeHHBIE )KMBOTHBIE KAk
«OHOpeaKkToph OHOIOrHYECKH aKTHBHBIX BEIIECTB).

buorexnonoruu 6akTepuanbHbIX YA00pEHHi.
[Tpon3BoACTBO CTUMYJISITOPOB POCTA PACTEHHH FOPMOHAIBHOM ITPUPOJIBI.

HocTtixenus: OGMOTEXHONOrMM B 00JaCTM CO3JaHUS CBOOOIHOTO OT BpPEIHOM
MHKPO]IIOpPBI TOCaI0YHOr0 MaTepraia (paccajisl).

['ubpunomMuas Texuonorusi. TUbl BaKUMH U UX KOHCTpyupoBaHue. KynbrypaibHblie
U TIEeHHO-MH)KEHEpHble BakLUMHBI. JlparnHocruueckue cpejacrBa in vitro Juis
KIMHUYECKUX wuccinenoBanuil. [lpousBoactBo npobuotukos. IIpousBoacTso
(bepmMeHTOB MeAMUMHCKOro HasHauyeHus. CosgaHue (EepMEHTOB C TOMOIIBIO
METO/I0B FeHHOH MH)KEHEePHH. .

MHKpO6I/IOHOFH‘{eCKOG MMPOU3BOACTBO aHTHOMOTHKOB pa3jiIM4HbIX KJIAaCCOB JJIsA
MEJIUIIUHBI. Honycumemqecxne AHTHOMOTHKH.

AHTpOTIOreHHble  (aKTOPbl XHUMHYECKOrO M OHOJIOTMYECKOro 3arps3HeHHs
oKpyxaromier cpensl. OpraHudeckue KCEeHOOMOTHKH, COEIUHEHHs a30Ta, Cepbl,
docdopa, TsKENIbIe METAIUIBI U PaIHOHYKITH/IBL.

buonorunveckue METOIBI JJIs PCIICHHS 3a1a4 OXPaHbI oxpymalouleﬁ Cpeabl.

MoOHHUTOPUHT OKpyIKarolle# cpeibl. MeTobl OnoTecTHpOBaHUs U OMOMHAMKALIUN B
MOHHUTOpUHTE.



BOITPOCHI

Wctopus pa3BuTus 6UOTEXHOIOTHH.

[Tou AMCIMIUIMHAPHOCTH COBPEMEHHBIX OMOTEeXHOJIOTHIA.

ITonsiTie 6MOTEXHOIOTHH.

OcHoBHBIE 001aCTH IPUMEHEHHUSI COBPEMEHHON OMOTEXHOJIOIMH U OCHOBHBIE

ee acCIeKThl.

HayuHble 0OCHOBBI HH)XXEHEpHOTO 0(OpMIIEHHUS OUOTEXHOIOTHH.

Onpenenenue )KU3HA U CBOHCTBA )KUBOTO.

YpOBHM OpraHu3aliu )XUBOW MaTEepUH.

Krnerka kak 0CHOBa HaclIeICTBEHHOCTH ¥ BOCIIPOU3BEACHUSI.

9. Crpoenue sijpa ¥ ero pojib B HaCJI€JCTBEHHOCTH.

10.CtpoeHue U GyHKUMHU KIETKH (pa3inyus KJIETOK IMPOKApHOT U 3YKapHOT).

11.CtpoeHue KJIeTOYHON CTeHKH OaKTepHii.

12.06MeH BemecTB Kak COBOKYMHOCTb IUIACTHYECKOTO M JHEPreTHYecKOoro
O0OMEHOB.

13.7Ku3HeHHbI! HUKII KJIETOK U TUIIBI KJIETOYHOI'O JIeJICHHUS.

14.3akoHbl MeHzenss ¥ UX MHTEpIpeTalusi ¢ TOYKH 3pEeHHs] XPOMOCOMHOM
TEOPHUH HACIIEICTBEHHOCTH.

15.HacneacTBeHHOCTD U U3MEHYHBOCTb.

16.DopMBI H3MEHYUBOCTH.

17.0cHOBHBIE MOJIOXKEHHUS IBOMIOLUMOHHON Teopun Y. JlapBuHa, ee OTIUYUS OT
teopuu Jlamapka.

18.@opmbl oTOOpa, TUIIBI BHIIOOGpEBOBaHHSI OCHOBHBI€ ITYTH IBOJIIOLUH.

19.MonexyisipHble OCHOBBI OpraHU3alU:d XPOMOCOMBI.

20.®yuxuun JIHK, rucronos, PHK B ki1eToyHom metabonu3me.

21.CuenuieHue u KPOCCUHIOBEP.

22.IlonoxeHne MUKpOOPraHM3MOB CPEH IPYTHX OpraHU3MOB.

23.MexaHu3M MOCTYIUIEHHS B KJIETKH 3YKapHOTOB U MPOKAPHOTOB IK30I€HHBIX
BEIIECTB. 2

24.DU3NO0I0THs TUTAHUS.

25. Teopusi NTUMUTHUPOBAaHUS M HMHIUOMPOBAHUS pOCTa KIETOK 3JIEMEHTAMH
NUTAHUS.

26.®u3nosiorus  SHepreTuyeckoro  oOMeHa:  HMCIOJb30BaHUE  KJIETKAMU
SHEProfIaloluX MPOLECcCOB, UX YPPEKTUBHOCTH U 3aBUCUMOCTb OT YCIIOBHiA
Cpebl.

27.CMeliaHHbI€ KYJIbTYPhl, KOHCOPLUYMBI.

28.MeTtaboau3M MUKPOOPraHU3MOB.

29.AHaspoOHOe AbIXaHue.

30.A3pobHoe npIxaHue.

31.buocuHTeTHYECKHE NPOLIECCHI.

32.Cenekuus, reHETUYECKHE OCHOBBI CEJIEKIIUH.

33.TloHsiTHe O reHOTHIIe U (PEHOTHIIE.

34 .HacneacTBeHHOCTh, H3MEHYUBOCTH, OTOOP MUKPOOPTraHU3MOB.
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35.PexoMOuHarus.

36.buocdepa u pacnpocrpaHeHHe MUKPOOPTaHU3MOB.

37.MonekynsipHble OCHOBBI HACJIEICTBEHHOCTH.

38.0co6eHHOCTH CTPOCHHUSI TeHETHYECKOTO MaTepuaa npo- U 9yKapuor.

39.Tpaunckpunuus JIHK, ee KOMITOHEHTEI.

40.Tpancnsauus, ee atansl, GyHKIUS pubOCOM.

41.MyTalMOHHBI#H 1polecc.

42 BHeXpOMOCOMHBIE M'eHETHYECKUE IIIEMEHTHI.

43.WccnenoBanue CTpYKTypbl U QyHKIIHM TeHa.

44.OneMeHThI FreHETHYECKOI0 aHaJIu3a.

45.PecTpUKIIMOHHBIN aHAIIN3.

46.MeTo1bI CEKBEHUPOBAHHS.

47.BeisiBnenue GyHKIUH reHa.

48.Perynsuus 3KCIIpPEeCCUU T'€HOB.

49.0cHOBBI FeHHOM HHXEHEPHH.

50.benkwu.

51.HykneuHoBbIE KHCIIOTHI.

52.IHK u PHK.

53.PecTpukius, peCTpUKTa3bl.

54.buocuHTe3 HYKJIEHHOBBIX KHCIIOT.

55.YrneBopbl.

56.MoHocaxapu/isl.

57.1enmono3sa, kpaxMal, MNIHKOTeH.

58.¥YraeBoncoaepkaniye cMelaHHble OUOTIOTMMEDEI.

59.I' nuKonpoTEenHBI, MEeNTHAOTTTUKAHBI, TEHXOEBbIe KUCIIOTHI.

60.Knaccudukanus Tunuaos.

61.Jlunocomsi.

62.HuzkoMonexynsipHble OHOPErysTOphl - KohepMeHThI U BUTAMHUHBEI.

63. AHTHOMOTHKH, KaK MPUPOIHBIE aHTUMETAOOIUTEI.

64.®epMeHThI, 1 UX OMOXUMUYECKAs POJIb.

65.0611ue npeacrasienus 06 aHaboaM3Me U KaTaboJu3Me .

66.buocunTe3 6eNKOB, POJIb HYKIEHHOBBIX KHCIIOT.

67.IlpuHuunbl OMOIHEPreTHKH.

68.bHOCHHTETHYECKHE TTPOLIECCHI B KIIETKE.

69.®oTocuHTE3.

70.Perynsuus merabonusma.

71.Tpancnopt cyOCTpaToB U MPOJIYKTOB.

72.0cHOBHBIE 00BEKTHI OMOTEXHOJIOTHH.

73.KoHcTpyupoBaHUE reHHO- HHKeHEePHO- MOAUGMUIIMPOBAHHBIX (TPaHCTEHHBIX)
pacTeHUH.

74.KauecTBO, 0€30macHOCT, W CepTUHUKAUUS TeHHOMOIU(PHUIIMPOBAHHOIO
CBIPbsSI U MUILIEBBIX POYKTOB HA X OCHOBE.

75 IlpumeHeHre TeHHOW WHXKEHEPUM B IKUBOTHOBOJACTBE (TpaHCIE€HHBbIE
KUBOTHBIE KaK «OMOpeakTopb» OMOIOrMYeCKr aKTUBHBIX BEIIECTB). *

76.buorexHonoruu 6akTepuanbHbIX y100peHui.



77.11pon3BOACTBO CTUMYJISITOPOB POCTA PACTEHUI TOPMOHAIBHON TPUPOIBI.

78.locTrkeHnst OMOTEXHOJIOrHH B 00JIaCTH CO3/1aHUsl CBOOOJHOIO OT BpeIHOM
MHUKPOGIOPHI TOCAT0YHOI0 Marepuaa (paccaibl).

79.I' uOpunomHasi TEXHOJIOTHS.

80.ITosycuHTeTHYECKHE aHTHOMOTHUKH.

81.AuTponoreHHsie (HakTOpbl XUMHUYECKOTO M OHOJOTHYECKOro 3arpsi3HEHUs
OKpYy>Kalollei cpe/ibl.

82.buronoruueckue MeTo Ibl 1Jisl pellieHusl 3a1a4 OXpaHbl OKPYIKAIOIIEH cpe/ibl.

83.Meroabl OroTecTUpoBaHUs U OMOMHAMKALIMM B MOHUTOPHUHTE.
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