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AHHOTAIIMS

IIporpamMma comep>kuT mHepeveHb AUCHUMITHH NpohEeCCHOHANBHOIO LUK/
y4eOHOrO IUlaHa  MOJTOTOBKU 0akamaBpoB, BKIIOYEHHBIX B porpaMmy
MEKAUCLUIIMHAPHOTO 9K3aMeHa, a TAaKXke TeM (BOIPOCOB) i Hampasienus 12.04.04
«BHOTeXHHYeCKHEe CHCTEMBI M TeXHOIOTHH», B YaCTHOCTH obpazoBaTenbHOM
nporpammel  12.04.04 02 «Buodusnka» wu 12.04.04_03 «Meguuunckas
OHOHHIKEHePHS».

Take mporpaMma cozmep uT TpHMepEI BOIIPOCOB Ha BCTYNHTEILHOM
MCTIBITAHUN (9K3aMEHALMOHHBIN JIUCT) B Cilydae IIPOBEACHUS, KaK B OYHOM, TaK U B
AUCTaHIHOHHOM (hopmare.

Berynurensnoe HCIIBITaHHE, oneHuBaeTcs 1Mo 100-6a/1bHOM MIKajJe ¥ COCTOUT
U3 MEXIMCLIMIINHADHOTO JK3aMeHa B o0beMe TpeGOBaHHMIA, IIPEABSBISIEMBIX
FOCYNapCTBEHHBIMHM  00pa30BaTeNbHBIMU CTAHAAPTAMH  BBICIIEro obpa3zoBaHHs K
YPOBHIO IIOATOTOBKY GaKajaBpa [0 HaNpaBIeHHIO, COOTBETCTBYIOLIEMY HallPaBICHHUIO
MarucTpatypel. MHHMMaNbHOE KOJMYECTBO GalLIoB, NOATBEPIKJAIOIIee YCIEIHOE
HPOXOXACHUE MEXIUCIUILNIMHAPHOIO dK3aMeHa — 50 GaJLioB (50%).

BerynurensHoe UcnbITaHMe NPOBOATCS OYHO B MHCBMEHHOMN dopme u (wm) c
HMCIOJIb30BAHMEeM  IMCTAHIMOHHBIX TEXHONOTWH (NPH  yCIIOBUM UAEHTUDUKALAN
MOCTYNAIOMX IPU Cla4e UMU BCTYNHTENbHBIX UCTILITAHMUIY).

Pyxosomurens OIT @ / bonsmakosa A.B./
CocraBurenu:
Hupexrop BILIBCuT % / Bacosa O.J1./

/

PykoBomurens OIT 12.04.04_02,

nonent BIIIBCuT ;@/ / Opmnos FO.H./

Pykosonutens OIT 12.04.04_03 =

noreHT BIIBCuT ’6% / bonbiakoBa A.B./

PyxoBomurens OIT Gakanaspuara 12.03.04
Honent BHIBCuT /) %7 /Bpoackas A.B./

(/ 7/

IIporpaMmma paccMoTpeHa M pekOMeHIOBaHA K U3IaHUI0O Ha 3acemanuu Ne2

Beicmieii mkonni BuomMenMuuHCKHX cHeTeM H TexHosoruii, MBCub (nporokon

Ne 2 ot «20» centsGps 2024 1.).



1. JUCHMILJIAHBI, BKIIOYUEHHBIE B IPOI'PAMMY
BCTYIUTEJBbHBIX UCITBITAHUA B MATUCTPATYPY

1.1. duszuka
1.2. JKCIepUMEHTAJIbHbIE METOAbI UCCJIEIOBAHM I

1.3. MOJIeKyJIHpHaSI H KJICTOYHaA 6I/IOJIOI‘I/IH, MOJICKYJ/IsIpHAasi TCHETHKA

2. COAEP KAHUE YYEBHBIX JUCIHUIIJIMH

2.1. «Pu3uka»
TeMbl (BOITpoChl)
1. Duzuueckue 0CHOBbL MeXAHUKU

CKOpOCTB N YCKOPCHHUC MaTepHaHBHOﬁ TOYKH. 3aKOH COXpaHCHUA SHCPIUHU UMITYJIbCa
B Me€XaHHUKe. 3aKOH COXpaHCHHUA MOMCHTA UMIITYJIbCA. I[BI/I)KCHI/IG B LICHTPAJIbHOM IIOJIC.

2.Monexynsapuas ¢uzuxa, mepmoouHamuxa,

[lepeMeHHBIE TEPMOAWHAMHUKH. YPAaBHEHUS COCTOSIHHAS MICAIBHOTO W PEATBHOIO
razoB. OHrTponus. Hauvama tepmonnHamuku. TepmMonnHaMUYECKHE ITOTEHLIHAIIBI.
CBoOonHast »Heprus. XHUMHUYECKMI NOTEHIMal, KOHCTaHTbl paBHOBecus. bapbep
aKTUBallMU, ypaBHeHHE DiipuHra-Appennyca. YpasHenue 1udpdys3uu.

3. Konebanusa u 6o.JiHbl

BosHoBBIE TIporniecchl. OCHOBHBIE 3aKOHBI. YPAaBHEHHE YINPYIroW BOJHBI. BonHOBBIE
ypaBHeHus. OpHOMEpHOE M MHOTOMEPHOE BOJHOBOE YypaBHeHHE. (CKOpOCTb
pacnpocTpaHeHus ynpyroi BosHbl. Dddext Jomnepa. Pacnpoctpanenue konedanuii ¢
3aryxanueMm. Ilotox oHeprum BosH. [loHsATHE WHTEHCHUBHOCTH. [‘apMOHMYEcKuHe
(MexaHMYecKHe) M 3aryxapmue KoieOaHus. BbeiHyX)7eHHbIE (MEXaHHYECKHUE)
KojeOanus, pe3zoHaHc. [lomsipuzanmuss npu OTPaXKEHUU U TPEIOMIICHUU CBETA.
CrnoHTaHHOE U BBIHYXKJeHHOe u3iydyeHue. @opmyna [lnanka (IIOTHOCTh U3ITyYEHUS
IIPU YCIOBUHU TEPMOAMHAMUYECKOTO PABHOBECHS).

4 Qﬂekmpuqecmeo U mMacHemusm

OJIEKTpUYECKOE M MAarHUTHOE IIOJIs. OJIEKTPUYECKOE W MATHUTHOE IIOJIE CUCTEMBI
3apsAn0B. J{BrKeHUE 3apsa B JIEKTPOMAarHUTHOM I10JI€. DHEPTUs dJIEKTPOMArHuTHOIO
nosigs. CranMOHapHBIA ANEKTPUYECKUH TOK, 3akoHbl Oma u  Jxoynsa-Jlenna.



9JICKTpOM3FHHTHBI€ BOJIHBI B BaAKyyMC M BCHICCTBEC, 3aKOH AUCIICPCHHU. Hompmaum{
3J'ICKTp0M&I‘HPITHOﬁ BOJIHBI, ITIOJEApU3ALUA IIPU OTPAKCHUHN U ITPCJIOMIICHHUUN CBCTA.

5. I'uopoounamuxa

BsiskocTts. [IBUKEHUE BA3KOUN KUAKOCTH, MOJIE CKOpOCTEN. HRIOTOHOBCKHE KUIKOCTH.
CrammoHapHoe JABMIXKEHHE BSI3KOM KMAKOCTH MEXAY 2-Ms MapaiebHBIMU
IJTIOCKOCTSIMM: JBHXKYIIUMUCS OTHOCUTEJIBHO JIPYT JApPyra ¢ MOCTOSSHHOM CKOPOCTBIO,
MpU HAJTUYUU TPOJIOJIBHOTO TpaJueHTa AaBieHUsA. CTalMOHApHOE JBUKEHUE BSI3KOM
KUJKOCTU B TpyOe MpHU HAJIMYUU TMPOJOJIBHOTO TPaJUEHTA JIaBJICHUS TMOCTOSHHOTO
JMaMETpa C KOJBbLEBBIM IMOCTOSIHHBIM cedeHueM. CTalluoHapHOE JBHKCHUE BS3KOU
KUJKOCTH: MEXKIY 2-Ms KOAKCHAJIbHBIMU LMJIMHAPAMH C MOCTOSHHBIMH PaJlyCamMu
(BHYTpEHHUN IUIMHAP JABMXKETCS C MOCTOSHHOM CKOPOCTBHIO BIIOJIb 0Opa3yrolieit); ¢
MOCTOSTHHOM TOJIIIMHONM CBOOOJIHOW TOBEPXHOCTH HAJl HAKJIOHHOW IIJIOCKOCTHIO,
oOpasymoniell ¢ TOPU3OHTAIBHOM MOBEPXHOCTHbIO TOCTOSIHHBIM YroJl B MOJI€ CHJIBI
TSKECTH.

6. Keanmosas mexanuka u MONEKYIIAPHAA CNEKNMPOCKONUA

KBaHnTOBOMEXaHHUYECKOE oOmucaHue cucreM. BonHoBag (@yHkuusa. Omnepartop
['amunprona. YpaBHenue Ilpemunrepa. COOTHOLIEHHWE  HEONPEAECIEHHOCTEN
['eitzenOepra. KBaHTOBBIE CBOWMCTBA DJIEKTPOMArHUTHOTO W3IIY4YEeHHS, (DOTOHBI.
CrionTanHOE M BRIHYXEHHOE U3nydeHue. PaBHoBecHOe usnyuenue, hpopmyna [lnanka.
[Tormomenue. 3akon byrepa-JlamGepra-bepa. Ycunenue cBera B cpene, MHBEPCHBIC
cpensl, jazepbl. Monesb rapMOHMYECKOTO M aHTapMOHMYECKOTO OCHWILIATOpPA IIPHU
KojiebaHun  Mosiekyd.  ChoexkTp  MHOTOaTOMHOM — MOJIEKYJbl  (RJIEKTPOHHBIN,
KoJieOaTeNbHbIN, BpalaTeabHbIi). JlnanazoHbl 3J1€KTPOMArHUTHOTO U3ITyYCHHUS.

Jluteparypa mJis MOArOTOBKH:
1. 1.B. CuByxun. Kypc o6mieit pusuku (B nsatu Tomax). M.: @uzmarinut,2012.

2. M.A. EnpsmeBud. ATOMHass ¥ MOJIEKYJsipHasi CIEKTpockomusa. M.:Dnuropuan
YPCC, 2001. 896 c.

3. JL.A. Jlannay, E.M. JIubmuu. Teopetuueckas pusuka, 1.6, ['mapoaunamuka, 2001.
732 c.



2.2. «IKCcIepUMEHTANbHbIE MEeTOAbI OHO(PU3NYECKUX HCCIIeT0BAHUIN)

Tembl (BOIIpOCHI)

1. Pacmeopsi
PacTBOpBI, NX KOIMYECTBEHHBIE XapaKTEPUCTUKHU: KOHLIEHTpAlKs, MOHHAs cuia, pH,
KOJUTUTaTUBHBIE CBoMcTBa. [mapodobHocTts u  ruapodunbHOCTh.  KucmotHo-
OCHOBHOE paBHOBecue, pKa, 6ydepHsie pactBopsl. OcMoc.

2. Onexmpoghopemuueckue memoovl
Asnenue smektpodopesa. Inexrpodopes B rene. MeToabl 37meKTpodhopeTUIecKOro
pazzieneHus OeJIKOB U HyKJIEMHOBBIX KUCIIOT. M30(oKycupoBaHue OEIKoB.

3. Xpomamoepagus
Xpomatorpadusi: TNPUHLUI  pa3eNieHusT BelIecTB. Tumbl  XpoMarorpadum.

Xpomarorpad. Baxneimue xpomaTtorpaduueckue METOAbl aHAIW3a U BBIICICHUS
OMOMOJIEKYI.

4. Ceoumenmayus
VYpaBuenue Caenbepra, KodPPUUMEHT CeIUMEHTAlMU. YIIbTpaleHTpUudyra.
HuddepenuunanbHoe, 30HATBHO-CKOPOCTHOE M PaBHOBECHOE IEHTPUPYTHPOBAHUE
KJIETOYHBIX KOMIIOHEHTOB.

5. Bwloenenue kiemoyHvlx KOMHOHEHMO8
Crparerust BBIJICJICHUS KJIETOYHBIX KOMIIOHEHTOB, Iield U 3agadu. Kiaccel
OuomoJieKkys1, ux (HU3NKO-XUMHUYECKUE CBOMCTBA. [leTepreHThl. MeToibl OcaxaeHuUs
6enkoB. OuncTka 0EJIKOB U HYKJIEHHOBBIX KUCIIOT

6. Cnexmpanbhvie Memoobl anaiusa
OOmass cxemMa CHEKTpalbHOTO d3KcrmepuMeHTa. CIEKTpalbHBIE IOJIOCHI U

CIICKTpaJbHbIE JUMHHUM. J[Mama3oHbl AIEKTPOMArHUTHOrO u3nydeHus. CBs3b
CIIEKTPAIBHBIX CBOMCTB PA3IMYHBIX JIMANa30HOB C XapaKTEPUCTUKAMU OMOOOBEKTOB.

7.  Onmuueckas cneKmpocKonusi pacmeopos
CrnexTp TIOIJIOLIEHHUS, OINTHYECKas TIUIOTHOCTh, 3akoH bepa. Xpomodopsl.

Crnektpodoromerp. CrnekTpodOoTOMETpUUYECKOE  OINpeAeSieHUe  KOHUEHTpPaluu
oromMosnexyi. OnTuyeckasi akTUBHOCTb.

8. Dunyopecyenyus
Asnenue QoromomuHectieHud. KoOJIWYECTBEHHbIE  XapakTEPUCTHKA H  UX
u3Mmepenre. KBantoBas Mmoxens ¢uryopecueHimu. diayopecueHuss OHOMOJIEKYII.
OnyopecueHTHbie METKU U 30H1bl. FRET. dnyopecuenTHas MUKPOCKOTIHS.

9. Memoowbl uccnedosarus pepmenmamusHo AaKMUBHOCHU
Karanu3. ®epmeHtbl. YpaBHeHue Muxasrnmuca-MeHTeH. OKCIEpUMEHTATBLHOE
ornpeneneHue napameTpoB. MIHrubupoBanme pepMEeHTATUBHBIX PEAKIIUMA.

10. Ammynonoeuueckue memoovl
AHTHTENIa W aHTUTeHBI, CcTpoeHwe Moiekyn IgG, cmenmupuIHOCTH aHTUTEN.

HonyquHe N HCIIOJIb30BAHHUEC AHTHUTCII B Hp&KTH‘IﬁCKOfI MOJIGKYJISIpHOﬁ OMOJIOTHH.



NMMyHOOIOTTHHT.

11.  Memoowl uccnedosarnuss Ha OCHO8e UOHUBUPYIOWE20 U3TYYEHUSL.
PenTreHoCTpyKTypHBIM aHamu3. MeToJ MEYEHHbIX aToMOB. PaauomMMmyHHBIN
aHaJu3.

12. Usmepenus u cmamucmudeckuti ananus
HeonpeneneHHocTr B  HW3MEpeHUU (PUIMKO-XUMUYECKUX BenuuyuH. CiydaiiHbie
BEJIMYMHBI, cBoiicTBa. [lapamerpsl. Baxunelmme pacnpeneneHus (HOpMaiabHOE, XH-
kBaapar, Ilyaccona). Beibopku. TouedHoe ¢ UHTEpPBAIbHOE OILICHUBAHUE
napaMeTpoB. CTaTUCTUUYECKUE TECTHI.

JluTeparypa /151 N1OATOTOBKU:

®duznueckass xumusa / A.I'. Ctpombepr, .II. Cemuenko — MockBa: Briciias
mkosna, 2003.

Menmununckas 6nodusmka: yueOnuk s By3os/ B.O. CamoitnoB. — 3-e uza.ucmp.
u non. — CI16.:CrnernJIut.2013 — 591c.

MenuuuHackass u Ouonoruyeckas ¢uszuka: yueO.11si By3oB/A.H. Pemuzos, A.Tl.
Makcuna, A 4. Iloranenko. — M.: [Ipoda.2008. — 558 c.

bruodwusuka / Bonbkenmreitn M.B. — M. ; Kpacaonap : Jlans, 2008
buodusznyeckas xumus: B 3-x 1. :mep. ¢ anri./ Y. Kanarop, I1. ummen. T. 1 — M:
Mup, 1984.

Metonpl uccnenoBaHusi OCJIKOB M HYKJIEHMHOBBIX KHCIOT: OnekTtpodope3 u
yinbTpaueHTpudyrupoBanue (mpakruueckoe mnocobue). / Ocrtepman JI. A. M.:
Hayka, 1981.

Teopust BeposTHOCTEN U €€ MHXKEHEPHBIE npuitokenus. Bentuens E.C., OBuapoB
JLA.



2.2 «MoJsekyJsipHas U KJIE€TOYHAS OMOJIOTHSl, MOJIEKYJISIPHASI TEHETHKA»
TeMmbl (BOITPOCHI)

1. OcHosbl yumonoeuu
YpoBHU OpraHuzaii M CBOMCTBA KUBBIX cucTeM. OOlee CTpOEHUE KIIETKH, Kak

CTPYKTYPHO (YHKITMOHAIBHOW €MUHUIII ku3HU. OcoOeHHOCTH MOPGOIOTHH |
KU3HEHHOIO IMKJIa HPOKapUOT U 3SykapuoT. OCOOEHHOCTHM OpraHu3alud H
(bYHKIIMOHUPOBAHUS KJIETOYHOT'O aqpa. MuToxoHapun PUHIUIIBI
(GYHKUIMOHUPOBAHUS, TUMIOTE3bl MPOUCXOXKACHUS, MPUHIUIBI (PYHKIIMOHUPOBAHUSA U
poJib B JKM3HEHHOM LuKIe. OZHOMEMOpaHHbIE KOMIApPTMEHThl 3YKapHOTUYECKOU
KJIETKU, cTpoeHue U (yHKUMU. OCOOEHHOCTH OpraHu3alud M (PYHKIIMOHUPOBAHUS
puOOCOM B JYKApUOTHYECKUX M MPOKAPUOTHUCKUX KJIETKaX. BHOTeHe3 KIIETOYHBIX
OpPraHOMJIOB U €ro peryysauus. Pojb HUTO30is1 U LUTOCKENETa B KU3HEHHOM ITUKJIE
KJIETOK U NoAJiep>KaHuu romeocta3a. CriocoObl pa3MHOXKEHHS Opranu3MoB. CyIIHOCTb,
MEXaHU3M U OHOJIOTMYECKOE 3HAYE€HHWE MHTO3a W Meio3a. BHyTpUKIETOUHBIH U
MEXKKJIETOUYHbIN TPaHCIOPT BellecTB. Bupycel u 6akrepuodaru.

2. Opeanuzayus u hynKkyuoHuposarue aopa. /lenerue Kiemox

Xpomocomsl. [lenmenne knetok. Knetounsi nwmkn. Ilepuonbl KIETOYHOTO LHKNA.
3aKOHOMEPHOCTH perukanuu. MuTto3. Meio3 Kkak 0CHOBa ITOJIOBOTO IIpolLiecca.

3.  buoxumuueckue ocnogvl duonocuueckux sagnenul. CmpoumenvHuli mMamepuan
8ce20 AHCUBO2O.

benku, ux Ouonoruyeckas posib U (PU3MKO-XMMHUYECKUE CBOMCTBA, KIaCCHU(UKALIMSL.
CrpykTypa u JloMeHbl. AMHHOKHUCIIOTHI, CBOMCTBA U KJlacCU(PHKaIMs, CIOCOOBI CBSI3U
amMuHOKHCIOT B Oenmkax. OOMeH BemiecTB B kieTke. OOIue CBEJACHHS O KMHETHKE
(epMEHTAaTUBHBIX MpPOLECCOB. MaKpOArUYECKue COEIUHEHUS. YTJIEBOJbl, HX
Ononornyeckas poiib U (PU3HKO-XUMHYECKHE CBOWMCTBA, KiIacCHPUKAIMSI U
HOMEHKJIaTypa. [ TUKOMIPOTEHHBI U TIIMKOJIUTIUGL. JIuTIubl, WX OuoIorHYecKas poJib U
(bU3UKO-XMMHUYECKHE CBOWCTBA, KiacCU(UKAIUS W PaACIpOCTpaHEHHUE B MPHUPOIC.
XKupHble KUCIOTHI, UX POJIb B OOMEHHBIX Tporeccax kiaeTku. CTpoeHne memOpaH u
0COOCHHOCTH MX OpPTaHU3allU{ B 3aBHCUMOCTH OT COCTaBa KOMIIOHEHTOB.

4.  MonekynsapHnvle 0CHOBbI HACIEOCMEEHHOCU
Teoprss HacineACTBEHHOCTH. 3aKOHbBl HACJIEJOBAaHUS HX MOJEKYJSIPHAs OCHOBA.
OcHoBuble crpykTrypHble oanemeHTthl JIHK wu PHK. IlepBuunas cTpykTypa
HYKJIEMHOBBIX KHCIIOT. Mogens Yortcona-Kpuka, popmsr JIHK, Tononzomepst JJHK.
Cynepcnupanusanys 1 ee 3Ha4eHHeE.

5.  Opeanuzayus 2eHo u 2eHoMo8
[Tonsitust reHa u reHoma. I'eHbl B momymsinusax. Dkcrnpeccuss reHa. OcoOeHHOCTH
CTPOEHHUSI M 3KCIPECCUU T'€HOB NIPOKAPUOT U 3yKapuoT. MojaeiabHble OOBEKTHI
MOJIEKYJIIPHON T'€HETHUKHU.

6. [opusonmanvusiii nepeHoc 2enemuieckol uHgopmayuu



[Tnazmunel u G6akrepuodaru. Ilon u kouwtorauus y Oakrtepuid. CTaauu mporuecca
KoHbloranuu. Tpanchopmanusi. MonekynsipHble  MEXaHU3Mbl  TPAHCHYKIIHH.
Tparcnymupyromue ¢daru. KaptupoBanue xpomMocom OakTepuil ¢ HCIIOJIH30BAHUEM
KOHBIOTAIlMK, TpPaHCAYKIMU U TpaHchopmanuu. ['eHernueckass kapta E. coli.
Moo6unbHble TeHeTndeckue 3eMeHThl. ['TIN y sykapuor.

7. Tpancxkpunyus
OO600meHHast CTpyKTypa npokapuoTudeckoro reHa. Craguu tpanckpuniuu, PHK-

noauMmepasza, ee cTpoeHue u (pyHkuumu. MHHIMANMA TpaHCKPUIIUHU, MTPOMOTOP,
MexaHu3Mbl  y3HaBaHuss npomoropa PHK-nmomumepazoit. TepmunHanusa u
anTuTepMuHanus Tpasckpunuuu. [Iponeccuar mPHK sykapuor.

8. Tpancrayuu, eenemuueckuti KOO
Pubocomsbl, coctaB u ¢yHkuuu. Maunumanus tpancaauuu y npokapuor. TPHK u

pPHK, xomupyromme wux reHbl. [eHernueckuid kon. WHumuupyromme
TEPMUHUPYIOIIUE KOJOHBI, PAMKH CUMTBIBAHUSA, OTKPBITBIE W 3aKpPBITHIC PAMKH.
Amunoanunuposanue TPHK, ToUHOCTB U 3aTpaThl SHEPTUH NIPU CUHTE3E OEIKa.

9. Penauxayus
Mexannsm permmkanun  JIHK, wMarpuuneii  cunre3. IloHsTHe pemmkoHa,
pEIUIMKAIMOHHAs BUJIKA. MexaHn3Mbl PEIUIMKALIMNM XPOMOCOM ITPOKAPHUOT, MIa3MUL.
@depMeHThI, YYacTBYIOIIME B peIIUKaIMHU. TOYHOCTH perumkanuu. [IpoOiema
Henopermkanuu duaenneix JJHK.

10. Mymaecenes u penapayus
Mytanuu, knaccudukanus Mmyranuid. CIIOHTaHHBIN ¥ UHIYIIUPOBAHHBIA MyTareHes.

Mexanusmbl  neiictBus  MytareHoB (Y®, paauanus, aHajJord OCHOBaHUM,
ankunupytomue areHtel). Cucrema penapanuu, €€ BeTBU (Mpsmasi, SKCIIM3UOHHAS,
NOCTPEIJIMKATUBHAS; KOPPEKIUSI HECTIApEHHBIX OCHOBaHMi). SOS—oTBeT.

11. Peeynayus sxcnpeccuu 2eHo8
YpoBuu skcnpecun reHa. Kmaccuueckas cxema omepona mo JKakoOy u MoHo.

Wunykuusa u pernpeccusi cuHTe3a (pepMeHTOB (JIaKTO3HBIN omnepoH). Penpeccopsl u

akTuBaTophl. KaTabomuTHas penpeccusi.

12. Pexombunayusi
SIBeHre TreHeTHYeCKON peKoMOMHAIUM, €€ THUIbl. MOJeKyIsSpHbId MeXaHU3M
pekomOuHanuu. OOmas  (romMoJIoTU4Hasi) peKoMOWHaIusi. | eTepoayTuIeKCHI.
Crpykrypbl Xommunes. ['ennas kouBepcus. CalT-cnennduueckas peKOMOMHALIUA.
Ponb pekoMOMHALIMK B 3BOJTIOLIUU.

13. Memoo pexombunanmmuwix JJHK
['eHeTnueckue BeKTOpbl. PEPMEHTHI T€HETUYECKOM HHXEHEpUU. MOJIeKyIsipHOe



xioHnposanue. Ilommmepasnas nennas peakuusa, I[P B pexnme peanbHOrO
BpemeHu. CekBeHupoBanne JIHK. Bekropel i knonupoBanus. llomydyeHue
PEKOMOWHAHTHBIX OEJIKOB.

Jluteparypa 1Jis1 HOATOTOBKU:

1. Ansbeptc b. u np. Monexkynapruas ouonocus kniemku. Brop. uzn. T.T. 1-3.
M.:Mup, 1994.

2. Knemxku. Ilon pen. b.JIptouna u ap. M.: U3a-Bo bunom, 2011.

3. KopsikoB J1.E., XKumynés U.d. Xpomocomwr. Cmpykmypa u ¢pynxyuu.
Hosocubupck: Uzn-so CO PAH, 2009.
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3. IPUMEP TECTOBOI'O 3AJAHUS

Cankr-IlerepOyprekuii mosntexnuueckuii yausepeurer Ilerpa Bennkoro

MHCcTHTYT OHOMEIHIMHCKUX CHCTEM H OHOTEXHOJIOTHH

YTBEPXIAIO

Hupextop BILIBCuT
%@ O.JI1. BnacoBa
/[ &

KA 2 20 pZ¥r.

BCTYIIUTEJIBHOE UCIIBITAHUE

N0 HANPaBJICHHIO MOArOTOBKH/ 00pa3oBaTe/ILHOI MporpamMmme:

12.04.04 «BuoTexHUYecKHEe CHCTEMbI M TEXHOJI0M I

K00 u naumenosanue nanpasnenus: nodeomosxu / 06pazoeamensHoii npozpammol

ITpumeps! Boripocos
(*kMpHBIM WPUGTOM, BBIIEIICHBI IPABHIIbHbIE BAPHAHTHI OTBETOB)

1. ®usuka
CaMonpon3BONBLHOCTE NPOTEKAHMS NPOLIECCOB NPH MOCTOSHHBIX TEMIEpaType 1
AABJICHUH OJHO3HAYHO OMPE/EIISAETCA U3MEHEHUEM. . .(BBIOSpUTE MPaBUIIbHBIN OTBET)
a) cBoOogHoii 3Hepruu I'n66ca
b) BHyTpeHHel sHepruu
C) BHTPONHHU
d) mnorenuunana I'enbMrosnbla

2. DKcnepuMMeHTAJbHbIE METOJbI
Kakoit 3apsn HecyT monekyns! HykiemHOBbIX KuciaoT (HK) B HOpMaibHBIX
OMOXMMHUYECKHX YCIIOBHUIX?

a) MOJIOKUTEILHEIH

b) cnabwlii oTpULATEBHbIN, GIM3KKY K HyIIO

€) CHIIBLHBIH OTPHIATEIbLHbBII

d) 3apsn 3aBHCHT OT mOCjen0BaTeNpHOCTH H

3. MoJieky/isipHasi U KJieTOYHAs OHOIOTHs
Kakoii u3 mporeccoB HCmosib3yeTcs Ui MOJIydeHHs HOBBIX KONHUM reHoMa
KJIETKH WA BUpyca?

a) peKOMOWHAIHS

b) pemmkamma

C) TPaHCKPHUIITHUS

d) TtpaHcusIHS
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