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CTpykTypa u coaep:kaHNe BCTYNUTEJIbHOTO HCIBITAHUS

BCTYHI/ITCJIBHOG HCIIBITAHHUEC COCTOUT U3:

- YCTHOT'O OTBCTA HA BOIIPOCHI 9K3aMCHAIIMOHHOT'O 6I/IJ'I€T3,;

- cobecemoBaHmsl MO pedepary, MPEeACTaBICHHOMY 10 JaThl 3aBEPIICHUS MpHEeMa
JIOKYMEHTOB (MpujiokeHue 1).

KpnTeplm OICHKH BCTYIIMTE/ILHOIO UCTILITAHUSA

Ouenka

Kputepuu oneHuBanus

5 (namo)

1. Jlan mnOpaBuiIBHBIA W pPa3BEPHYTBIA OTBET HA BCE BOMPOCHI
AK3aMEHallMOHHOro OuseTa

2. JlaH NpaBUIBHBIM U Pa3BEPHYTHIM OTBET Ha JONOJHUTEIBHBIC
BOIIPOCHI, 33JaBAEMBIE IK3aMEHAIMOHHOW KOMHUCCHEH.

3. Tema, mpencraBneHHass B pedepare, pacKpbiTa MOJHOCTBIO, JaH
pPa3BEpPHYTBIM OTBET HA JONOJHUTEIIbHBIE BOIPOCHI, 3aJaBacMblIe
AK3aMEHAIMOHHON KOMHCCHEH 110 pedepary.

4 (uemoipe)

1. JlaH HEenoaHBIN OTBET HA BCE BOMPOCHI IK3aMEHAIMOHHOTO OUJIeTa.
2. JlaH npaBWIBbHBIA W pPa3BEPHYTHIM OTBET HA JONOJHUTEIbHBIC
BOIIPOCHI, 337aBA€MbIE€ 3K3aMEHALMOHHON KOMUCCHEH.

3.Tema, npencraBieHHas B pedepaTe, pacKpbiTa MOIHOCTBIO, JaH
pPa3BEpHYTHI OTBET Ha JOMNOJHUTEIBHBIE BOIPOCHI, 3a/1aBAEMbIEC
AK3aMEHAllMOHHOM KOMHUCCHEH 1o pedeparTy.

3 (mpu)

1. /lan npaBWIbHBIN OTBET XOTs ObI HA OAMH BOIIPOC, MPEICTABICHHBIII
B 9K3aMEHALlMOHHOM OuseTe.

2. JlaH mNpaBUIBHBIM OTBET HA OJIWH JOIOJHUTENBHBIM BOIPOC,
3aJaHHBIN YK3aMECHAIITMOHHON KOMHCCHEM.

3. Tema, mpezacraBienHas B pedepare, HE PaCKphITa MOJTHOCTHIO, HE
JaH Pa3BEPHYTHIA OTBET HA JIOINOJHUTEIBHBIE BOIIPOCHI, 3a1aBa€MbIC
HK3aMEHAIMOHHOM KOMHUCCHEN 1o pedepary.

2 (0sa)

1.Het npaBuiIbHBIX OTBETOB Ha BOMPOCHI SK3aMEHAIIMOHHOTO OUJIeTa.

2.TeMma, ipeAcTaBiIcHHAs B pepepare, He pacKpbITa OJIHOCTHIO HITHA HE
COOTBETCTBYET BHIOpAHHOI HAyYHOU CICIIUATILHOCTH, HE JIaH OTBET Ha
JOTOJHUTCIIBHBIC ~ BOIPOCHI,  3aJaBacMble  3K3aMCHAI[MOHHOMU
KOMHCCHEN 110 pedepary.




Conep:xanue nporpamMmbl

Pa3nen 1. UcTtopus pa3BuTHs OMOTEXHOJOTUN U OCHOBHbBIE €€ ACTEeKThI

[TonmumuCIUIITMHAPHOCTh COBPEMEHHBIX OMOTEXHOJIOTHIA. brHOTeXHOIOTHS Kak
HaIpaBJICHHE HAy4YHO-TEXHUYECKOTO nporpecca, onuparoIieecs Ha
MEXIMCIUIUIMHAPHBIC 3HAHUS — OWoJIornueckue (reHeTuka, Onoxumusi, Onodusuka,
MUKpPOOHOJIOTHS, BUPYCOJIOTHUS, PU3UOJIOTHS KIETOK PaCTeHUI U >KMBOTHBIX U JIp.),
XUMUYECKHe (XuMUueckass TeXHojorus, ¢uzudeckas (Oumoduzndeckas) XUMUS,
opraHuvecKas XUMHs, OMoopraHuyeckasi XuMusi, KOMIbIOTEpHass U KOMOWHATOpPHAs
XUMUSL U Jp.), TeXHU4Yeckue (Mpolecchl W ammapaThl, CUCTEMbl KOHTPOJS U
yIpaBJICHUs, ABTOMATU3UPOBAHHBIE KOMIUIEKCHI, MOACIUPOBAHUE U ONTUMHU3ALIMS
MIPOIIECCOB U AP.).

[TonaTne OWMOTEXHOJIOTMM KaK TEXHOJIOTHYCCKOIO InpueMa II0JYy4YCHUA
MOI[I/I(l)I/II_[I/IpOBaHHBIX OMOOOBEKTOB C OCJIbIO IIPUAAHUS UM HOBBIX CBOWMCTB H/HJIN
CITOCOOHOCTH IIPOU3BOAUTH HOBBIC BCIICCTBA.

OcHoBHBIE 00J1aCTH IMPUMCHCHUA COBpeMeHHOﬁ OMOTEXHOJIOTMH M OCHOBHEBIE
€€ aCIICKTHI (6I/IOJIOFI/I‘{€CKI/I€, XHUMHNYCCKUC, TCXHOJIOFI/I‘-IGCKI/IG). Hay‘lHBIC OCHOBEBI
HHXCHCPHOI'O O(l)OpMJIeHI/I}I OMOTEXHOJIOTHH.

Pa3nena 2. Buojornueckue acneKTbl OMOTEXHOJIOTNH

Onpenenenue XU3HU W CBOMCTBA XKMBOTO. YPOBHH OpPraHM3alMM KUBOU
Marepun. KneTka kak OCHOBa HACIIECTBEHHOCTH M BocnpousBeneHus. CTpoeHue
A]Ipa U €ro PoJib B HACJIEJCTBEHHOCTU. XUMUYECKUH COCTaB KJIETKU (HYKJIECHHOBBIE
KUCJIOThI, O€NKH, MOoJMcaxapuibl, JUMHUABI, HYKJICONPOTEHbl, TIUKOIPOTEHIbI,
JUMONPOTEUAbl, MENTUIOTINKaHbI, MoaudochaTel, MUHEpaIbHbIE KOMIIOHEHTHI U
BOJIA).

Crpoenune u (QyHKUMH KIETKUA (pa3iuyusl KJIETOK MPOKAPUOT M IYKAPUOT).
CtpoeHue KJICTOYHOW CTEHKU OaKTEPHiA.

OOMeH BemecTB KaK COBOKYITHOCTh IUIACTHYCCKOTO M DHEPTETHYECKOTO
00MeHOB. JKU3HEHHBIN ITUKIT KJICTOK W THUIBI KJIIETOYHOTO ACNICHUs (aMHUTO3, MUTO3,
Meio3).

3akoHbl MeHAENs U UX UHTEPIPETALUSA C TOYKH 3PEHUS XPOMOCOMHOM TEOpUHU
HAaCJIEACTBEHHOCTH. HacnecTBEHHOCTh M MU3BMEHYMBOCTH. POPMBI H3MEHUYUBOCTH.

OCHOBHBIE TIOJIOXKEHHUS HBOIMIOUMOHHONW Teopun Y. J[apBuHa, €€ OTIMYUA OT
teopun Jlamapka. Popmbl 0TOOpa, THUIBI BHUJI000pPa30BaHUs, OCHOBHBIE MYTH
ABOJIIOLINH.

MonekynspHble OCHOBBI opraHu3auuu xpoMocoMbl. @Dynkumn JIHK,
ructoHoB, PHK B kietounom metabonusme. CuierieHue u KpOCCUHTOBED.

[TonoxxeHne MHUKPOOPTAaHU3MOB CpEIU NpYrux opraHu3MoB. Canpodursl,
napasuThl, naToreHHsie Gopmbl. [IpuHIUIb Kaccudukanmuy OakTepuii: 2y0aKTepuH,
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nuanobaktepun, apxedakrepuu. OOmas OUOJOTHUS MPOTHUCTOB: BOJAOPOCIIH,
npocteitmue. 'pubsl. Bupycel. BupycHbie nH(pEKIuu, TM30reHus.

MexaHu3M MOCTYIUICHHS B KJIETKH SYKapHUOTOB M MPOKAPHUOTOB IK30TCHHBIX
BemecTB. Ou3nonorus mutaHus. DIEMEHTHI MUTaHUS, UX 3HAUYCHUE JUIS MpoIecca
OomocuHTe3a. Pa3zHoOOpa3we THIOB MUTAaHUS MHUKPOOPTaHU3MOB (aBTOTpOdwS,
rereporpodusi,  doronuTorpodus,  GHoTOOpraHOTPOPHUs,  XEMOJUTOTpOodus,
xeMoopranotpodus). PasHooOpasue HCTOYHUKOB yIiiepoja, a3oTa, pocdopa, cepsl u
JAPYTHUX 3JIEMEHTOB, UCTIOIB3YEMBIX MUKPOOPTaHU3MaMHU.

Teopust AUMHUTUPOBaHMS W HMHTUOMPOBAHUS POCTA KIETOK JJIEMEHTaMHU
IIUTaHMUS.

@u3noNOTusl  IHEPreTUYECKOTO  OOMEHA:  HWCIONBh30BaHWE  KIETKAMHU
HHEPTOAAIONTNX MPOIECCOB, UX IP(HEKTUBHOCTH M 3aBUCUMOCTD OT YCJIOBHH CPE/IBI.

B3auMopeiicTBuE KIETOK U CPEeAbl, BIUSHUE BHEITHUX (PU3UUECKUX U (PU3UKO-
XUMHUYECKUX (PAKTOPOB HA POCT U OMOCUHTE3 Yy MUKPOOPTaHU3MOB.

CwmemaHHbIe KyJIbTypbl, KOHCOPLUUYMBI.

MeTaboanu3m MHUKPOOPIaHU3MOB. B3anmocBsi3b  OMOCHMHTETHYECKHX M
OQHCPIrCTHYCCKUX ITPOICCCOB. ITonsarue «Ononorndyeckoe okuciacHue». OcoOeHHOCTH
QJICKTPOHTPAHCIIOPTHBIX CHUCTCM  MHUKPOOPIraHHU3MOB. AH33p06HBIe IIPOLCCChI
OKHUCJICHHA. AHaZ)pO6H0€ JAbIXaHHC. EpO)KeHI/IG.

AspobHoe JIbIXaHUE. Paznoo6pasue cyOcTpaToB, OKHCIISIEMBIX
MUKPOOpTraHU3MaMHu (TIPUPOIHBIC OHOTIOIMMEPHI, YTICBOIOPOIbI, KCCHOOMOTHKH |
np.). IlomHoe a’poOHOE OKHCIEHHE CcyOcTpaTa, HEMOJIHOE OKHCJICHHUE |
TpaHcopmammsi  OpraHmdeckux cyocrtpatoB. OKHCIIEHHE  HEOPTaHHMYSCKHUX
cyoctparoB. OcoOeHHOCTH OaKTepHaIbHOTO (POTOCHHTERA.

buocunTeTHUEeCKHE IMPOLCCCHhI. Cunres JIUIIXIOB, ITOJIMCAXApPHUAOB U APYIUX
KOMIIOHCHTOB KJICTKH.

Cenekuusi, TEHETUYECKHE OCHOBBI ceyekuuu. l[loHsTHE O TreHoTurne u
denotune. HacneacTBEHHOCTh, HW3MEHYMBOCTH, OTOOP  MHUKPOOPTaHU3MOB.
PexomOunanus. [loHsiTHE O TeHETUKE MOMYJISINI U TOMYJISIIMOHHON U3MEHUYHUBOCTH.
Mertoap! cenekuuu. Cenekius MUKPOOPTaHU3MOB.

buocdepa U pacrpocTpaHeHue MUKPOOPTaHU3MOB. VYyactue
MHUKPOOPraHU3MOB B KPYrOoBOpOTax YIJepojia, a30Ta, KUCIopoAa, cepbl. DopMbl
B3aMMOOTHOIIIEHUH MUKPOOPTaHU3MOB.

[TonATHE TEHA B KJIACCUYECKOW U MOJIEKYJISIPHOW T€HETHUKE, €r0 JBOJIOLHS.
Bxiiag mMeTromonornu reHHOW WHXEHEPUM B PA3BUTHE MOJEKYJSIPHOM TE€HETUKH.
[TpuknagHOE 3HAYEHNE TEHHON MHKCHEPUH JIJIT OMOTEXHOJIOTHH.

MouiekynsipHble OCHOBBI HACJIEICTBEHHOCTH.



[Ipupona reneTuyeckoro marepuana. OCOOEHHOCTH CTPOCHUS T€HETUYECKOTO
Marepuana npo- u sykapuor. Tpanckpunuusa [HK, ee xomnonentsi. PHK-
noJiMMepasa u mpoMoTop. TpaHcsius, ee sTamnbl, pyHKIus pudocom. ['eneTnueckuit
koaq u ero cBoictBa. Permmkamua JIHK u ee reHeTMyeckuid KOHTPOIb.
PexomOuHanums, ee tunsl 1 Mojenu. Mexanusmel penapainuu JIHK. B3zaumocssizb
IIPOIICCCOB PEIUIMKAIIMH, PEKOMOMHAIIUYA U PETIapaliii.

Myrtanonssiii mpouecc. Poiab OMOXMMHUYECKUX MYyTaHTOB B (POPMUPOBAHUU
TEOpUU «OJUH TeH — oJuH pepmeHT». Knaccudukarms myranuid. CioHTaHHBIA U
UHAYUUpPOBaHHBIM myTareHe3. Kraccudukamnuss wmyrareHoB. MoseKyspHBIM
MEXaHU3M MyTareHesa.

BHeXpoMOCOMHBIE TE€HETHYECKHE 3JIEMEHTHI. llmazmMuabl, UX CTpoOEHUE H
kinaccudukaius. [lomoBoi dakrop F, ero crpoeHue u >KUM3HEHHBIM HUKI. Posb
dakropa F B MoOMIM3amu XxpoMocoMHOTO nepenoca. O0pa3oBaHue JOHOPOB THUIA
Hfr u F. Mexanu3m konbtoranuu. bakrepuodaru, ux CTpykTypa 1 >KU3HECHHBIN ITUKJL.

HccnenoBanue CTpyKTyphl U QYHKIIUU TeHA.

DJIEMEHTBI TEHETUYECKOTO aHan3a. L{uc-Tpanc- KOMILUIEMEHTAIMOHHBINA TECT.
I'enetnueckoe  kaptupoBanue. Dusznuecknii  aHaNU3  CTPYKTYphl  TEHA.
Pectpukuronsslit aHaiu3. MeToj bl cekBeHUpoBaHusl. BrisiBlienne GyHKIMM reHa.

Perynsanus sxcnpeccun reHoB. KoHuenuuu onepoHa u peryinona. Kontpons Ha
YpOBHE MHMIMALMKU TpaHCcKpunuuu. [I[pomotop, onepatop M peryasTopHble OENKu.
OCHOBBI TEHHON MHKEHEPUH.

MexaHn3M TE€HHBIX MyTaluid, TEHETUYECKUNM KOHTposib. DepMeHTHI
pecTpukuMu U MoauduKaiuu. Beiaenenue u KIOHUpOBaHUE T€HOB. BekTophl s
MOJIEKYJIIPHOTO KJIOHMPOBaHUA. [IpUHIMIBI KOHCTPYHPOBAHUS PEKOMOMHAHTHBIX
JIHK u ux BBeIeHNS B PEUUIINEHTHBIE KIETKH.

Pasznea 3. XuMmunueckue acneKTbl OMOTEXHOJIOTHH

Mertoabsl uccaeqOBaHUS: XUMHUUYECKHE, (pusnueckue, (PU3HKO-XUMHUUYECKHE,
OHMOXUMHUYECKHE.

benku. AMUHOKHCIIOTBI, KAK MOHOMEpPHBIE CTPYKTYPHBIE €IMHUIBI OCJIKOB U
nentuoB. Crepeoxumus. YpPOBHU CTPYKTypbl OenkoB. IlepBuuHas cTpykrypa:
METOJbl  ONpEACNICHUS]  IMOCJIEIOBAaTEIbHOCTH  aMUHOKHUCIIOT, CEKBEHATOPBI.
Bropuunas ctpykrypa OenkoB. Tperuunas u uerBepTHUHas (CyObeOMHHYHAs)
CTpYKTypel OenkoB. Poib BOAOPOIHBIX, HOHHBIX, AUCYJIb(QHUIHBIX CBS3EH,
ruipodoOHbIX B3auMoaencTBuil. JleHatypaius (oOpatumMas, HeoOpaTrmas) OEJIKOB.
[ToHsiTHE O PETYISATOPHBIX OEIKaX.

Hyxnennossie kuciotsl. JJHK u PHK. CtpykTypHble KOMIOHEHTBI. THIIBI
cBs3eil. [IpocTpancTBEHHAs CTPYKTypa NONMMEPHBIX Henel. /[Borinas ciimpans JJHK.
KommnemenTapHocTh  OCHOBaHuil.  MeToabl  ONpENENeHUs  HYKJICOTHUIHOU
IIOCJIEAOBATEILHOCTH B HYKJIEMHOBBIX KUCIIOTaX. PECTpUKIINSA, pECTPUKTA3HL.



buocunTe3 HyKIeMHOBBIX KucHOT. DepMmeHTbl OuocuHTe3a. lloHsTHE O
TPAHCKPUIIMHU, OOpaTHasi TPAaHCKPUIITA3a.

YrieBoasl. MoHocaxapuapl. [lenmrono3a, Kpaxmad, TJIMKOTEH.
Yrnesoacoaepxkaiue CMEILIaHHbIE OHMOIOIMMEDHI. I'mukonporennsl,
MEeNTUAOTINKAHBI, TEMXOCBBIC KUCIIOTHI.

Jlummnet. Knaccudukanus nunuaos. Heiitpansasie munuast, Gochonunusl,
chunromunuasl. CTpyKTYpHBIE KOMIOHEHTHI TUNHA0B. JKupHbie KUCIOTHI. [loHsTHE
O CTPOEHUHU OHOJIOTHYECKUX MeMOpaH. JIMmocoMsl.

Huzkomonexymnsipabie OMOpETyasTOPhI - KOYEPMEHTHI U BUTAMUHBI.

AHTI/I6I/IOTI/IKI/I, Kak IMPUPOAHBIC AHTUMETa0OIUTHI. HCHI/IHHHHI/IHBI,
HC(b&JIOCHOpI/IHI)I, TCTPALUKIINHBI, AMHHOI'JTMKO3H/IbI, IMPOTUBOOITYXOJICBBIC
AHTUOMOTHKH. HOJ’IYCI/IHTGTI/I‘-ICCKI/IC AHTHOMOTHKH.

depMeHTbl, U WX OMOXUMHUYECKAs] POJb. AKTUBHBIC LEHTPHI (EPMEHTOB.
Cybctpatnas crneuuduanocts. daxTopbl, obecneunBaromye QGepMeHTATUBHBIM
karanus. Poiabs MeTamioB B QyHKIIMOHUPOBAHUU (HEPMEHTOB.

O6mue peacTaBieHus: 00 aHab0IM3Me U KaTaboIu3Me .

buocunTe3 O€nKoB, poOdb HYKIECHHOBBIX KHUCIOT. PHUOOCOMHBIN myTh
OHOCUHTE3A.

[Tpunuunel 6mosHepreTuku. [lyTn 1 MexaHu3Mbl IpeoOpa30OBaHUs SHEPTUH B
#uBbIX cuctemax. O0pazoBanne AT® u Apyrux Makpo3pruuecKuX COECIUHEHUN B
KJIeTKax. A3poOHOE JbIXaHUE.

buocuHTeTHYECKHE TTpoliecChl B KJIETKE. buocuHTe3 OMONOIMMEpPOB: OEIKOB,
HYKJICMHOBBIX KHCIOT U ToiucaxapuaoB. OCHOBHBIE JTambl MPOIECCOB, HUX
OpraHm3aIys B KIETKaX 3y- U MPOKaAPUOT

®otocuHTe3. OCHOBHBIE THUIIBI  MPOLECCOB, JIOHOPHI  BJIEKTPOHOB.
becxnopodunshbiit horocunte3. otopenenTtop.

Perynmsauust merabonusma. OrmpeznenieHue, YpOBHH peryisiiuu. Perynsims
perummkanuu JJHK u OuocunTeza OenkoB. Perymsimus tpanckpuniuu. Perymnsius
tpaHcisiuuu.  [loctTpancnsiuonHas Moaudukanus. Perynsuuss aKTUBHOCTH
(dbepMEeHTOB IMyTeM 00paTUMOI KOBaJICHTHOU MoudUKauu. Perysius akTHBHOCTH
MyTEM HEKOBAJICHTHOT'O B3auMOJeHCTBUS ¢ 3¢ dexTopamu. Perymnsaius KiIeTo4yHOTro
neneHus.  BzauMonelcTBHE  PETYNATOPHBIX MEXAHU3MOB TIPU  YIPABJICHUU
CKOPOCTBIO pOCTa KJIETOK.

Tpancropt  cyOcTparoB M NOPOAYKTOB.  MeXaHU3MBI  KJIETOYHOMU
npoHuIaeMoctu: ¢uzndeckas quddysus, «ooneruennas» auddysus, nepBUIHBIN U
BTOPUYHBIN aKTUBHBIN TpaHcnopT. OpraHu3aiiys TpaHCIOPTHBIX cucTeM. Cekpenus
U SKcKpenusa. MemOpanHas perysius. Perysius Ha ypoBHE reHOMa.



Pa3nea 4. TexHojornueckue acrneKTbl OMOTEXHOJIOTHH

OcHoBHbIE OMO0OBEKTHI OMOTEXHOJIOTUN: TPOMBIIIIEHHBIE MUKPOOPTaHU3MBI,
KJIETKW U TKaHU PACTEHUH, )KUBOTHBIX M YEJIOBEKa, OMOKATaIN3aTOPhI, B TOM YHCTIE
PEKOHCTPYHPOBAHHBIE MPOIYLIEHTHl OUOJIOTMYECKHA aKTHBHBIX BEIIECTB (CENEKIus,
metox pekoMOnHaHTHBIX JIHK, rubpunomuas texnomorus).

KoHncTtpynpoBanue reHHO- HHKEHEPHO- MOAU(PHUIIMPOBAHHBIX (TPAHCTEHHBIX)
pacteHuii. TexHonOruum TEeHHOW WHXeHepun pacteHuid. Co3laHue pacTeHuw,
YCTOMUYHMBBIX K 00JIe3HAM U BpeauTensMm. [loBbllieHne NpOLyKTUBHOCTH PAaCTEHUM.
Co3naHue pacTeHui C yJIyYIIEHHBIMU MUTATEIbHBIMU CBoMcTBamMu. [IpoOnembl u
IEPCIICKTUBBI.

KauecTBo, 6e30macHOCTb U cepTudUKaIys FeHHOMOAU(PHUIIMPOBAHHOTO CHIPBS
Y NUILIEBBIX MMPOJAYKTOB HA UX OCHOBE.

[IpumeHeHne TEHHOW WHXEHEPUU B IKUBOTHOBOJCTBE (TPAHCTCHHBIC
KUBOTHBIC KaK «OMOPEAKTOPHD OMOJIOTHYECKH aKTUBHBIX BEIIECTB).

buorexHonoruu 0akTepruagbHbIX yI00pEHHIA.
[Tpou3BOACTBO CTUMYJISITOPOB POCTA PACTEHU TOPMOHAIBHON MPUPOBI.

JlocTrkeHrs OMOTEXHOJIOTHH B 00JIACTH CO3JaHUsl CBOOOJHOIO OT BPEIHOM
MUKPO(IIOPHI MOCATOYHOTO MaTepHraa (paccaibl).

I'mbpunomuass TexHosjorus. TuUIBI BakiMH MW WX KOHCTPYHUPOBAHHUE.
KynbTypanbHble U T€HHO-MHXEHEPHbIE BaKIMHBI. JlMarHoCTHYECKHE CpelcTBa in
vitro Juist KIIMHUYECKUX uccienaoBanuit. [[ponzBoacTBo npoouoTukos. [Ipon3BoacTBO
dbepmeHTOB MeauIMHCKOro Ha3HaueHus. Co3nanue pepMEHTOB C TOMOIIBIO METO/I0B
T€HHOW WHXCHEPUU.

MI/IKpO6I/IOJ'IOFI/IquKOC IMpOU3BOACTBO aHTUOMOTHKOB Pa3JINYIHBIX KJIACCOB JJIAA
MCOUIIUHBI. HOJ’IyCI/IHTCTI/IqGCKI/Ie AHTUOMOTHKH.

AnTpornoreHHbie (aKTOPbl XUMHUYECKOTO W OMOJOTHYECKOTO 3arps3HEHUs
OKpy>Katomiei cpeapl. OpraHuyeckue KCEHOOMOTHKH, COEIUMHEHHS a30Ta, Cepbl,
docdopa, TxKENbIE METANIIBI U PATUOHYKIIUIBI.

buonornueckne MeTOIbI U1l pEMICHUS 3aa4 OXPaHbl OKPYKAIOIIECH CPEbI.

MOHUTOPUHT  OKpyXaromied cpeapl. MeToasl OHOTECTUPOBAHUS |
OMOMHINKAIIMN B MOHUTOPHHTE.



IMTPUMEPHBIE BOITPOCHI VI IIOAI'OTOBKHA K 9K3AMEHY

Wcropust pa3BuTHS OMOTEXHOJIOTHH.

[TonuaucuUIIMHAPHOCTh COBPEMEHHBIX OMOTEXHOJIOTUH.

[ToHsiTHE OMOTEXHOJIOTUH.

OcHoBHBIE 00J1aCTH TPUMEHEHHUSI COBPEMEHHON OMOTEXHOJIOTUU U OCHOBHBIC

€€ aCTeKThI.

Hay4anpie 0CHOBBI HHX)EHEPHOTO 0(hOPMIICHHSI OMOTEXHOJIOTHH.

Omnpenenenre KU3HA U CBOWCTBA KUBOTO.

YPpOBHM OpraHu3anuu KMBOM MATEPUHU.

KieTka kak 0OCHOBa HACJIEICTBEHHOCTH U BOCIIPOU3BEACHHUS.

CtpoeHue si/1pa ¥ €ro pojib B HACICICTBEHHOCTH.

10 Crtpoenue 1 QyHKIMH KIETKU (pa3Indusi KIETOK IPOKAPUOT U 3YKapHOT).

11.CTtpoeHue KIeTOYHOM CTEHKHU OaKTEpHil.

12.06MeH BemiecTB KaK COBOKYITHOCTh IUIACTUYECKOTO W DHEPreTHYECKOTO
0OMEHOB.

13.2Kv3HeHHBIH HUKIT KJIETOK U TUIIBI KJIETOYHOTO JIeJICHUS.

14.3axonbl Meniens 1 uX UHTEpIpEeTaIvs ¢ TOYKU 3PEHUSI XPOMOCOMHOM TEOpHUH
HACJIEICTBEHHOCTH.

15.HacnencTBEHHOCTD Y H3MEHUYUBOCTD.

16.DopmBbI N3BMEHYNBOCTH.

17.0OcHOBHBIE MOJOKEHUS BOMOIMOHHON Teopuu Y. JlapBuHa, ee oTIMUUS OT
teopuu Jlamapka.

18.Dopmbl 0TOOpa, THITHI BUA000pa30BaHUs, OCHOBHBIE ITYTH 3BOJIOLIUH.

19.MounekyspHbIe OCHOBBI OPTaHH3AITUH XPOMOCOMBI.

20.®@yaxnuu [IHK, ructonos, PHK B kirerouroMm Metabosm3me.

21.CuerieHre ¥ KpOCCHHTOBED.

22.11onoxxeHne MUKpOOPTaHU3MOB CPEH IPYTUX OPTaHU3MOB.

23.MexaHu3M MOCTYIUICHHUS B KJIETKH DYKapUOTOB U MPOKAPUOTOB IK30TCHHBIX
BEIIECTB.

24.du3nonorus MUTaHUS.

25.Teopusi JTUMUTHUPOBAHMS W WHTUOMPOBAHHS POCTA KIIETOK dJIEMEHTAMHU
MTATaHU.

26.®u3NONI0OTHS  DHEPreTHYECKOro  OOMEHa:  WCMOJb30BaHHWE  KJIETKaAaMHU
SHEProJIal0IIUX MPOIECCOB, UX P(HEKTUBHOCTh U 3aBUCUMOCTH OT YCIIOBUM
Cpelbl.

27.CmemaHHbIe KYJIbTYpPbl, KOHCOPITUYMBI.

28.MeTab0s113M MUKPOOPTaHU3MOB.

29.Ana’poOHOE JTBIXaHUE.

30.A»pobHoe AbIXaHHue.

31.brocHHTETHYECKHE ITPOIIESCCHI.

32.Cenexuus, reHETUUECKNE OCHOBBI CEJIEKIUH.

33.I1onsTHe 0 TeHOTHIIE M (DEHOTHIIE.

34.HacneacTBEeHHOCTh, H3MEHUHBOCTH, OTOOP MUKPOOPTaHU3MOB.

35.PexombOuHarms.

36.buocdepa u pacnpocTpaHeHUE MUKPOOPTaHU3MOB.
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37.MonexynsipHble OCHOBBI HACJIEICTBEHHOCTH.

38.0c00eHHOCTH CTPOEHUSI TEHETHUECKOT0 MaTepraia mpo- U 3yKapuoT.

39.Tpauckpunuus JITHK, ee KOMIOHEHTHI.

40.Tpancnsuus, ee dTarbl, GyHKIUS PUOOCOM.

41.MyTalmoHHBIN TIpoI1iecc.

42.BHEXpOMOCOMHbBIEC TEHETUYECKUE DIIEMEHTBHI.

43.UccnenoBanue CTpYKTYphl U QYHKIIUH TeHA.

44.31eMeHThl FTEHETUYECKOTO aHAIIN3a.

45.PecTpUKIMOHHBIA aHAJIU3.

46.MeTo/1bl CEKBEHUPOBAHUSI.

47.BoisBrneHue QyHKIIMH T'eHa.

48.Perynsius SKCIIPeCCUn TEHOB.

49.0cHOBBI TeHHON UH)KEHEPHH.

50.benku.

51.HykienHOBbIE KUCIIOTHI.

52.JHK u PHK.

53.PecTpukiiusi, peCTpUKTAa3bI.

54.buocuHTE3 HYKIEMHOBBIX KUCIIOT.

55.¥YrieBopbl.

56.MoHocaxapuIbl.

57.1lemnono3a, Kpaxmall, TJIMKOTEH.

58.¥YrieBoacoaepskaiiyue cMeaHHbIe ONOTIOITUMEPHI.

59.I MuKOTPOTENHBI, TENITUIOTINKAHBI, TEHXOEBBIE KACIIOTHI.

60.Kimaccudukamnmst TAII0B.

61.JIumocomsl.

62.HuskoMoeKymsspHbIe OMOPETYISITOPBI - KOPEPMEHTHI 1 BUTAMUHBI.

63. AHTUOMOTHKHU, KaK PUPOJHBIC AaHTUMETAOOIUTHI.

64.DepmMeHThI, U UX OMOXUMHUYECKas POJIb.

65.006mue npencrapiaeHus 00 aHaboIU3Me U KaTaboIu3Me .

66.brocunTe3 6€1KOB, POJIb HYKJIEHHOBBIX KUCIIOT.

67.ITpuHIIUIIEI OMOPHEPTETUKH.

68.brnocunTeTHYECKIE TPOIIECCHI B KIIETKE.

69.DorocunTe3.

70.Perynsamus metaboam3Mma.

/1. Tpancnopt cyOCTpaTOB U MPOAYKTOB.

72.0OcHOBHBIE 00BEKTHI OMOTEXHOJIOTHH.

73.KoHCTpynpoBaHUE T€HHO- HHKEHEPHO- MOAU(PHUIIMPOBAHHBIX (TPAHCTCHHBIX )
pacTEHUM.

74.KauecTBo, 6€30MMaCHOCTh U CepTU(HUKAIUS TEHHOMOAUDUITUPOBAHHOTO ChIPhS
Y TIUIIEBBIX MTPOIYKTOB HA UX OCHOBE.

/5.1lpumeHeHre TEHHOW WHXKEHEpUM B JKUBOTHOBOACTBE (TpaHCIE€HHBIE
KUBOTHBIC KaK «OMOPEaKTOPhD» OMOJIOTUIECKH aKTUBHBIX BEIECTB).

76.buorexHonornu 0aKTepUaIbHbIX YI0OPECHH.

7'7.1Ipon3BOACTBO CTUMYJISITOPOB POCTA PACTEHHU TOPMOHAIBLHON TPUPO/IBI.

78.JlocTikeHHsT OMOTEXHOJIOTHH B OOJIACTH CO3JaHHUS CBOOOJTHOIO OT BPEIHOM
MUKpOQIIOpHI MOCATOYHOTO MaTepHraa (paccaibl).



79.I'ubpugomMHas TEXHOJIOTHUSI.

80.ITosycuHTeTHYECKHE AaHTUOMOTHKHU.

81.AnTpomnoreHHbie (HaKTOPhl XUMUYECKOTO W OHMOJOTHYECKOTO 3arps3HEHUs
OKpY>KafoIIel CpeIbl.

82.buonoruueckre METOIbI ISl pEIICHUS 3a/1a4 OXPaHbl OKPYXKAIOIICH CpeIbl.

83.MeTo1p1 OMOTECTUPOBAHUS M OMOUHIUKAIIUA B MOHUTOPUHTE.

84. Mexanu3msl penaparuu JJHK

85. MeToap! OTy4eHUS «JTUTKUX KOHIIOB» B PEKOMOMHAHTHOW TEXHOJIOTUU

86. Oco0eHHOCTD MOTY4YEeHHS TPAHCTEHHBIX KUBOTHBIX (B OTIIMYUE OT OaKTEpHid,
pacTeHuil)

87. Ucnonp3oBanue NpoOMOTHIECKIX MUKPOOPTaHU3MOB

88. MonekynsapHble MEXaHU3MBbI CIIOHTAHHOTO MyTareHesa

89. BekTopsl B TeHHOI MHXKEHEpUU

90. CrpykTypa u PyHKIIMOHAILHOE HA3HAYEHUE MOJIEKYJIbI PepMEeHTa
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[Tpunoxenue 1

TPEBOBAHMUSA
K pedepary mo npeanosaraeMoi TeMme Hay4YHOro uccjael0BaHusA
g mocrynawmux B acnupanrypy JI'Y um. A.C. llymkuna

JI71s1 HOCTYIIIEHUSI B aCIUPAHTYPY U MIPU MOJITOTOBKE K C/lau€ BCTYMUTEIBLHOTO
dK3aMeHa M0 HAYYHOW CHEIUATBbHOCTH HEOOXOIUMO MOATOTOBHUTH pedepar. C ero
MOMONIBI0  SK3aMEHAIMOHHAs  KOMHCCHUS  OIICHMBA€T  YypPOBEHb  3HAHUU
MOTEHIMAIBHOTO aCIIMPaHTA.

Pedepat mpencraisieTcst He MO3HEE CPOKA 3aBEPIICHUS TIpUEeMa IOKYMEHTOB
B OTJIE] ACTIUPAHTYPHI U JOKTOPAHTYPhl HA OyMa>KHOM HOCHUTEJIC U B 3JIEKTPOHHOM
BUC Ha aapec aspirantura@lengu.ru go 17.00 (MoCKOBCKOTO BpeMEHH).

eab HanucaHusa pedepara Mo NpeANoJIaraeMou
TeMe HAY4YHOI'0 MCCIeA0BAHUA

1. TIloka3zaTh, 4YTO MOCTyHAalOWMKA B ACHUPAHTYPY HMEET HEOOXOJUMBbIE
TEOPETUYECKHE U NMPAKTUYECKHE 3HAHUS MO0 BHIOPAaHHOW HayYHOU CIIEHUATIbHOCTH.
2. IIpoteMOHCTpHUPOBATH COOTBETCTBYIOIINNA YPOBEHb BIaJACHUS OCHOBAMU HAyYHOU
METOJOJIOTUH.

3. IIponeMOHCTpHpPOBaTH HAIMYHUE CAMOCTOATENIBHOIO  HMCCIIEI0BATEIbCKOIO
MBILIEHUS

4.1lponeMOHCTpUPOBaTh  HANMYME  ONPENEICHHOTO  YPOBHS  3HAaHUM IO
IIPEANOJIaraéMON TEME HAy4YHOI'0 UCCIIEOBAHUS.

Pedepar nomxen ObITh KBaTUGUIMPOBAHHOM pabOTOM MO HAyYHOU
CHEIUATbHOCTH, BHIOPAHHON TTOCTYIIAIOIINM.

Tema pedepata onpenensieTcs: MOCTYyMAIONUM CAMOCTOSITEILHO, UCXO/ISI U3
TEMBI MTPEINOJIaraeMOro HAyYHOTO HCCIIEIOBAHUSI.

TpeOoBanus K cTpykType pedepara

Pedepat nomxeH ObITh HANIMCAH HAYYHBIM S3BIKOM.

O6mneM pedepara nomkeH coctaBisath 20-25 ctp.

CrtpykTypa pedepara:
1.Conepxanmne.
2. AuHoTanus (3-4 ab3ara).
3.BBenenne (He 6omnee 3-4 ctpanuir). Bo BBeneHnr HE0OX0IMMO 000CHOBATH
BBIOOpP TEMBI, €€ aKTyaJlbHOCTh, OUYEPTUTH 00JIACTh WCCIIEAOBAHMS, OOBEKT
MCCJICIOBaHMsI, OCHOBHBIC IIEIM W 3374 HCCIEIOoBaHUs, CHOPMYITUPOBATH
BBIJIBUTACMbBIC THTIOTE3bI, METOI0JIOTHICCKYIO OCHOBY.
4.OcHOBHAsl 4aCTh COCTOWT W3 2-3 pa3zaeiioB. B HUX pacKpbIBacTCs CyTh
UCCIIeMyeMOl TIPOOIEMBI, MPOBOAUTCS 0030p MHPOBOW JIUTEpPaATyphl IO
pEeIMETY HWCCIICIOBAaHUSA, B KOTOPOM JAcTCS XapaKTEPUCTHKA CTEIICHH
pa3pabOTaHHOCTH MPOOJIEMBI H aBTOPCKask aHAIMTHYECKAs OIeHKa OCHOBHBIX
TEOPETUYECKHX MTOAXO0B K e¢ pericHuo. M3moxkeHne maTepuaia He JOJDKHO
OTPaHUYHMBATHCS JIUIIH OMKUCATEILHBIM MOJXO0J0M K PAaCKPBITHUIO BBIOPAaHHOM
TeMbl. OHO TaKke JOJDKHO  COAEpXKaTh COOCTBEHHOE  BHUJCHHE
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paccMaTprBaeMoll MPOOJIEeMbl U U3JI0KEHHE COOCTBEHHOM TOYKHU 3pEHHs Ha
BO3MOXHBIE ITyTH €€ PeIICHUSI.

5.3akmouenue (1-2 cTpanuiien). B 3akiroueHnn KpaTKo U3J1aratoTcsi METOIbI
JalbHEHUIEero uccieaoBaHus (A SMIOUPUUYECKUX paboT - MeToasl cOopa u
aHalu3a IaHHBIX ), a TAKXKe MperojiaracMble Hay4HbIE Pe3yJIbTaTHL.

6. CIMCOK HCIO0JIb30BAHHOM JINTEpPaTypbl (HE MEHbUIE 15 MCTOYHUKOB) B
andaBUTHOM TmOpsiAKEe, O(QOPMIICHHBII B COOTBETCTBHHM C MPHUHITHIMU
npaBwiiaMd. B COHCOK HKCIMONB30BaHHOM JHUTEpaTyphl PEKOMEHIYETCs
BKJIIOUATh PabOThl OTEUECTBEHHBIX M 3apyOeXHBIX aBTOPOB, B TOM YHCIIE
CTaTbH, OMYyOJUKOBAHHBIC B HAYYHBIX XypHAJlIaX B TECUCHHUE MOCIEIHUX 3-X
JeT.

[ Ipunioxxenue (mpu HEOOXOIUMOCTH).

TpedoBanus kK 0popMIIEHHIO

*TEKCT C OJTHOIM CTOPOHBI JIKCTA;

stpudT Times New Roman;

*xerb mpudTra 14;

*MEXCTPOYHOE paccTosiHue 1,5;

*TIOJISI: CBEPXY 2,5 CM, CHU3Y - 2 CM, CJIeBa - 3 C¢M, crpasa 1.5 cM;

spedepaT 10KEH OBITh MPEJCTABIICH B COPOIIIOPOBAHHOM U AJIEKTPOHHOM (Ha
9J1. TIOYTY OTJIeJIa aCIUPAHTYPHI U JOKTOPAHTYPHI) BUJIE;

*TUTYJIBHBIN JTUCT OPOPMIISIETCS B COOTBETCTBUH C 00PA3IIOM;

e OuOnuorpaduueckue CChbUIKM, BKJIIOYEHHbIE B TEKCT pedepara, u
oubnurorpauueckuii CHHUCOK B KOHIIE PpaOOThl JOJKHBI OBITH COCTaBJIEHBI B
COOTBETCTBHUM C TOCYJapCTBEHHBIMU TpEOOBaHUSMU K OuOIHOrpapuyecKomy
onucanuto Jjgokymenta (cm.: ['OCT 7.1-2003 bubnuorpaduueckas 3amuch.
bubnuorpaduueckoe onucanue. OO1Me TpeOOBAHUS U MTPaBUJIa COCTABIICHHUS).
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Oobpasey ohopmnenun mumynbnozo 1ucma

IOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE VUPEXIEHUE
BBICIIEI'O OBPA3OBAHN A JIEHUHI'PAJACKOU OBJIACTU
«JlennHrpaackmii rocyaapcreenHblii ynusepcuter umenu A.C. Ilymkunay

(yka3piBaeTcs Tema pedepara)

Pe(bepaT MMOCTYHAUICTO B ACIIUPAHTYPY IO HaquOﬁ CIICHNAJIbHOCTH

(yxaspiBaeTca mu¢p 1 HAMMEHOBAHUE HAYYHOU CIICIIAIbHOCTH)

Beimonuut:
damunus, UMsi, 0TYECTBO (TIOJTHOCTHIO)
Hara, noanuce

Cankr-IlerepOypr
2024
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