I'OCYJAPCTBEHHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICHIEI'O OBPA30OBAHMUA
«IMPUTHECTPOBCKHI TOCYJAPCTBEHHBIII YHUBEPCUTET
M. T.I'. IEBYEHKO»

ECTECTBEHHO-TEOTPA®UYECKUN ®AKYJIBTET

KA®EJIPA 300JIOI'MM U OBILEN BUOJIOI M1

«YTBEpKIAI0»

3aBeyronuit kadeapoit

‘300‘,3/'i6r\1/1/u 1 0011eH OroyIorun

rlu 2/ J ~—®umnenxo C.U.

= Zﬁpo okos1 Nel ot 04.09.2024 .

®OH/I OHEHOYHBIX CPEJCTB
10 y4eOHOU TUCIUTUINHE

b1.B.07 MOJIEKYJISAPHASA BUOJIOI' A

HanpagJ/ieHue noAroToBKM (CreuuaaibHOCTh)
6.44.03.05- «Ileparorndyeckoe oOpa3oBaHHUE)

[Mpoduab (cnenuaau3anms) NOArOTOBKU
«buonorus» nonomHUTENHHBIN poduis «I eorpadus»

KBanuduxarus (creneHs)
bakainasp

dopma o0yueHus
Ounas

['ox nHabopa
2020

Pazpaboran:

Cr. mmp. bdlens ___Hrnartses N.H.

Tupacnons, 2024



ITacnopTt )oHAA OLIEHOYHBIX CPEICTB M0 Y4eOHO

1.
CICAYIOIINC KOMICTCHIIMM

¥ JUCHUILINHE

B pe3ynbrate u3yueHus: AUCUUIUIHHBI Y 00y4arOIIUXCsl TOJKHBI ObITH C(HOPMUPOBAHBI

Kareropus Kon 1 HanMeHoBaHMe HHAUKATOPA AOCTHKEHUS
(rpynma) Kox n HanmeHoBaHue o
Py YHHUBEPCAIbHON KOMIICTCHITUH
KOMIIETEHIIUH
Yuueepcanvnvie komnemenyuu u UHOUKAMOPBL UX 0OCMUNCEHUS
Her Her
Obuwenpogheccuonanviovle KOMRHEeMEHYUU U UHOUKAMOPDL UX 00CHMUNCECHUSL
Bb1.B.07 OIIK-8 - Cnocoben ocymectnarsOIIK-8.1. Ocymectsistier TpancopManuio CrenuanbHbIX
[le/[ArOrMYecKyI0  AeATeIbHOCT,  Haldy THbIX 3HaHUI B COOTBETCTBHHU Cc
MCUX0(DHU3UOTOTHICCKIMH, BO3PACTHBIMU,)
OCHOBE  CIICIIMANBHBIX  HAyYHBIX
. IMO3HABATEIHPHBIMH OCOOCHHOCTSIMHU OOYYaIOIUXCS, B T.4. C
BHAHMI.

0COOBIMH 00pa30BaTEILHBIMH MTOTPEOHOCTAMHU.
OIIK-8.2. Brnameer MeTogaMH Hay4HO-IEIarOrMYeCKOIo
MCCIICIOBaHMS B TIPEAMETHON 00JIaCTH.
OIIK-8.3. Bnageer MeTogaMu aHanM3a II€Jaroru4yecKoi
CUTYallH, MPOpeCCHOHATBHON
pediekCHU Ha OCHOBE CICIHATbHBIX HAYYHBIX 3HAHUN B

0OYJaroOIIUXCS B COOTBETCTBYIOIIEH|
MpeIMETHON 00JIACTH

COOTBCTCTBHH C  TIPEIMETHOH  00JacThi0  COTJIACHO
OCBOCHHOMY TTPODHITIO (POPMISIM) TTOITOTOBKH.
Obazamenvhvle npogheccuonaIbHble KOMREMEHYUN U UHOUKAMOPbL UX OOCHUNCEHUA
b1.B.07 MK-1 - Cnocoben oprannzoBath[IK.1.1. CoBMecTHO ¢ oOOydYaromHUMHCS (QOPMYIUPYET|
WHAWBUAYAIFHYIO W COBMECTHYIOPOOIEMHYIO TEMATHKY YIEOHOTO IIPOCKTA.
yaeOHO TpoekTHYIO naeareabHOCTHIIK.1.2. OmpenenseTr coaepkaHue W TpeOOBaHMS K|

[pe3ynbTaTaM WHIOWBHAYaJbHOH W COBMECTHOH y4eOHO-
MTPOEKTHOM JeATEIbHOCTH.
MK.1.3. IlmaHupyer #  OCYILECTBISIET PYKOBOJICTBO
meicTBUAMH  OOydaromMXcst B WHIUBUAYAIBHOH |
COBMECTHOI y4eOHO-ITPOEKTHON JeSTETHbHOCTH, B TOM YHCIIE
B OHJIATH cpene

2. IIporpamMmMa o1ieHMBaHMsI KOHTPOJIUPYEMOU KOMIIETEHIINHN:

T KonTponupyemsie monymu, pazaensl| Kox konTposnnpyemoit Haumenosanue
eKyIast
aTTeCS"i%IIII/ISI (TemMbl) TUCIUILINHBI U UX KOMIIETEHIINH (WU ee OLICHOYHOI'O
HauMeHoBaHUe * 4acTH) cpencrBa**
Bormpocs! i Tekyiuen
[Ipeamer, wucropus, 3agadyud U
1 PEAMET, P . 6 OIIK-8, T1K-1 arTectauuu. TecThl.
METObI MOJIEKYJISIpPHOW OMOJIOTHN .
Keiic-3amaun.
[[pUHIMIIBI CTPOEHUSI U OCHOBHBIE Bomnpocs! 115 Tekyiei
2 (byHKIMN OMOMOIMMEPOB. OIIK-8, IIK-1 arrecranuu. TecTsl.
HykjenHOBbIE KUCIIOTBHI. Keiic-3amaun.
[IpyHIMIBI CTPOECHHUS M OCHOBHBIE Borpockr i Texyueit
3 p p OI1IK-8, TTK-1 arrecTanuu. TecThl.
¢dbyHkuun 6uononumMepoB. benku .
Keiic-3amaun.
4 Opranuzanus TeHOMa  BHUPYCOB, OIK-8. TTK-1 Bomnpocs! i texyien
[IPOKAPUOT U DYKApHUOT. ’ arrecraiuu. TecTsl.




Keiic-3amaun.
Bompocs! s Texyien
5 Perumiaps JIHK 'y npokapuot OIIK-8, TTK-1 aTTpeCTauI/II/I. TGC}”IFBI.
PYKapHoT. N
Keiic-3amaun.
TpaHckpunuus y @poKapuoTa W Bomnpocs! 115 Tekyiei
6 sykapuoT. I[IpoueccuHr nepBUYHBIX OIIK-8, TTK-1 arrectauuu. TecTsl.
TPaHCKPHUIITOB. Keiic-3amaun.
Bomnpocs! 115 Tekyein
7 Tpancisiuus u-PHK. OIIK-8, TIK-1 arrecTanuu. TecThl.
Keiic-3amaun.
Bomnpocs! 1151 Tekyiei
8 Perynsnus skcnpeccuu reHoB. OIIK-8, TTK-1 arrectauuu. TecTsl.
Ketic-3amaun.
Bomnpocs! 115 Tekyuei
9 Penapanus JJHK. OIIK-8, TIK-1 arrecTanuu. TecThl.
Keiic-3amaun.
Bomnpocs! 1151 Tekyiei
[IpomexxyTounas arrecranus Pa3nenst 1-9 OIIK-8, TTIK-1 aTTecTanuu. TecThl.
Kelic-3amaun.

Hep €4YCHb OLCHOYHBIX CPECACTB

/i

HaunmenoBanue
OIICHOYHOTI'O
CpeACTBA

Kpatkas xapakrepuctrka
OLICHOYHOI'O CPEJICTBA

[IpencraBnenue
OLICHOYHOI'O
cpencTna B hoHJIE

Keiic-3amaua

[IpoGnemHoe 3aanue, B KOTOPOM OOydaronemy-
Csl TIpenyIararoT OCMBICIUTh pealbHyl0 mpodec-
CHOHAJIbHO-OPUEHTUPOBAHHYIO CHUTYAIlHIO, HEO0O-
XONUMYIO [UISl PEUIEHUs JaHHOW MpOOJIEMBI.
OO6yuaromiuiecs: JOMKHBI UCCIIEOBATh CUTYAIIUIO,
pazo0paThbCsi B CyTH MPOOJIEM, MPEAJIOKUTH BO3-
MOJKHBIE pElIeHUs W BHIOpaTh Nydlllee U3 HUX.
Keiicel ocHOBBIBatOTCSA Ha peasibHOM (akTuue-
CKOM MaTepuaie WIH Xe MPUOTIKEHBI K pealb-
HOW CHUTYallHH.

3amanus A Kenc-
3aJaun

Pedepar

[TpoayKT caMocTOATENbHOM paboThl CTYyNEHTA,
MPEJICTaBISIIONINI cO00M KpaTKOe H3JI0KEHUE B
NUCbMEHHOM BHJIE€ TIOJNyYEHHBIX PpEe3yJIbTaTOB
TEOPETUIECKOTO aHam3a OTIpeIeIeHHON
HayyHOW (yueOHO-HMCCIeI0BaTENbCKOM) TEMBI,
IIe  aBTOp pAacKpBIBAET CYTh HCCIETyEeMOM
npo0IeMbl, IPUBOJUT Pa3InYHbIE TOUKU 3PEHHUS,
a Tak)Ke cOOCTBEHHBIE B3TIISIBI HA HEe.

Temsl pedepaToB

Tect

Cucrema CTaHIapTU3UPOBAHHBIX
MO3BOJISIONIAsT  aBTOMAaTH3UPOBATh
U3MEpPEHUs  YpPOBHA  3HAaHUH W
00ydJaromnerocs.

3aJIaHUi,

HpOUEAypY
yMEHUHI

dong TecTOBBIX
3aJaHui

Hoxnan,
Cco00IIIeHNE

[TpoaykT caMocTOSTEIbHONH paboTHl CTYyNEHTAa,
IIPEJICTaBIISIFOIIMIMA co0oii ny0Ju4YHOe

Temns! 10KITIa70B,
CcOOOIIIeHNI




BBICTYIUVICHHE [0 MPEJCTABICHUIO TOJYyUYEHHBIX
pe3yJIbTaTOB pEIIEHUsl OIpeleseHHOH Yy4yeOHo-
NPAaKTUYECKOH, y4eOHO-UCCIIE0BATEIbCKON MK
HAay4YHOU TE€MBbI

I'OCYJAPCTBEHHOE OBPA30OBATEJIBHOE YYPEXX/IEHUE BBICHIEI'O OBPA30BAHUSA
«IMPUJTHECTPOBCKHI T'OCYJIAPCTBEHHBIV YHUBEPCUTET UM. T.I'. IIEBYEHKO»

KA®E/JPA 300JI0T' MM U OBIIE BUOJIOT U1

IMpumep keiic-3aga4 no qucHuIInHe «MoJiekyJasspHasi OHOJIOTUsD)
B (popMe CUTYAIIHOHHO-TIOTHYECKHX 32124

1. B mnpouecce Ttpancusmuu ydactBoBasio 30 wmonekyn T1-PHK. Omnpepenure uuncno
AMUHOKHCIIOT, BXO/SIIUX B COCTaB CHHTE3UPYEMOTO O€JIKa, a TAKKE YHCIIO TPUIUIETOB U HYKJICOTHIOB
B Ire€He, KOTOPBII KOAUPYET ITOT OEJIOK.

2. BaM wu3BecTHa MOCIIEI0OBATEIbHOCTh PACIOIOXKEHUSI HYKJIEOTHJ0B B MoJekyne M-PHK
(LITAYOIAYVYI'L), HEOOXOIMMO OMNPENSIUTh CTPYKTYpPY T€Ha U KOJIMYECTBO AMHUHOKHCIIOT B
oenke.

3. B 6uocunTese nonunentuaa yuacrsopaim T-PHK ¢ antukononamu YYA, I'T1, LII'Ll, AAT,
HOI'Y. Onpenenure HYKICOTHIHYIO IMOCIEAOBATEIBHOCTh y4acTKa Kaxaou nenu mosekyssl JIHK,
KOTOPBIA HeceT MH(POPMAIMIO O CUHTE3UPYEMOM MOJIMIENTH/IE, U YUCIIO HYKJICOTHUIOB, COJAEPKALIUX
A, T, T, II B nyxuenoueunon mosnekyJse [JHK.

4. B monexyne IHK Ha 10110 HYKJI€OTHIOB C Q30TUCTHIM OCHOBAaHUE — IUTO3UH, IPUXOIUTCS
18%. OnpenenuTe MpOIEHTHOE COJIEpKaHue APYyTUX HyKIeoTua0B B aToit JTHK.

5. B monekyne JJHK ob6napyxxkeno 880 HYKJICOTHIOB C a30THCTHIM OCHOBaHHME — TyaHUH,
KOTOphIe cocTaBlsitoT 22% ot obmiero yucna HykieoTunoB B 1ol JIHK. Omnpenenute: a) cKOJIBKO
npyrux HykineotunoB B 3Toit JJHK? 6) kakoBa anmuHa sToro gpparmenra?

6. Hana monekyna JJHK c orHOcuTenbHol MmonekyisspHod Maccoit 69 000, u3 Hux 8625
MPUXOJUTCS Ha JOJII0 HYKJIEOTHAOB C a30THCTHIM OCHOBAaHME — aJleHMH. HaliguTe KOIM4YecTBO BCeX
HyKJIeoTHA0B B 3ToM JIHK.

7. Omna wu3 wnenoyek wmodekynsl JHK wumeer crnenyronmii mnoOpsgoK HYKIEOTHJIOB:
ALI'TAT'LITATTI ...

8. Hanummre nopsaok HyKI€OTHAOB B KoMIUIeMeHTapHou nenouke JTHK.

9. Ilopsgok HykneoTHI0B B OAHOM U3 uenodek Monekynsl JIHK —croexyrommii:
AT'UTALI'TALITA ...

10. Onpenenure NOPSIOK aMUHOKHUCIIOT B MOJUIIENTHAE, 3aKOJIUPOBAHHOM KOMILJIEMEHTapHOMN
nenoukoit JTHK.

11. Komupyromas uenouka Mmonekyisl [IHK wumeer crnenyrommuii mopsgok HYKIECOTHIIOB:
ITHATITATLAT ...

12. Kak u3MeHUTCS NEepBHYHAs CTPYKTypa IMOJMIENTHAA, €CIIH BBINAAECT TPETHN HYKICOTH?
[TonunenTua UMeeT CeIyOUINi NOPSA0K aMUHOKHUCIIOT: (DeH - Tpe - ajia - cep... a) Onpenenure oauH
W3 BApUAHTOB TOCIIEIOBATEIFHOCTH HYKJICOTHJOB T€HA, KOAWUPYIOMIETO MaHHBIA MOJUNEnTui; O)



Kakue 1-PHK (M xakumMu aHTMKOJOHAMH) Y4YacTBYIOT B CHHTe3e 3Toro Oenka? Hamummre ogun u3
BO3MOJKHBIX BapUAHTOB.

13. B monekyne JAHK comepxkurca 31% anenuna. Omnpenenute, cCKoiabko (B %) B 3TOH
MOJIEKYJIE COACPKUTCS IPYTUX HYKICOTUIOB.

14. B tpancnsuuu yuactBoBasio 50 monekyn T-PHK. Onpenenure koinyecTBO aMUHOKUCIIOT,
BXOJIIIMX B COCTaB OOpa3yromierocss Oeika, a TakXKe YWCIO TPUILIETOB M HYKJICOTHUIOB B TEHE,
KOTOPBIA KOJUPYET ITOT OCIIOK.

15. ®parmenr JAHK cocroutr w3 72 HykieoruaoB. Omnpenenutre 4YUCIO TPUILUIETOB U
HykieotuaoB B M-PHK, a Takke KOIM4ecTBO aMHMHOKHCIOT, BXOJSIIUX B COCTaB OOpa3yroIlerocs
Oernka.

16. ®parment ognoit u3 nene JJHK nmeer cnenyromee ctpoenue: [T THTAT'TITTLL.

17. Tloctpoiite Ha Hed M-PHK u omnpegenure mnociienoBaTelbHOCTh aAMHHOKHUCIOT BO
(dbparMeHTe MOJIEKYJIbI OeIKa (IJI 3TOTO UCIIOJIB3YWTE TaOIUIly TeHETHYECKOTO KOJIa).

18. ®parment M-PHK umeer cienyromee ctpoenue: [HYAAYI'VYIHYVYVAILL 1

9. Onpenenute antuko10oHbl T-PHK 1 nmocnenoBarebHOCTh aMMHOKUCIIOT, 3aKOJIUPOBAHHYIO B
stoM (pparmente. Taxke HanummTe Gpparment monekyisl JIHK, Ha koTopoM Obljia CMHTE3HpOBaHAa 3Ta
u-PHK (a5 aToro ucnomnp3yiite Tabinily reHETHYeCKOro KOoa).

20. ®parment JHK wumeer crieayromyro — MOCIEIOBAaTEIbHOCTh  HYKJICOTHIOB

ATTILITALITTILILL

Kpurtepumn oueHox:

OIIGHKa «OTJIMYHO» BBICTABJIACTCA O6yanOHIGMyC$[, €CJIM OH YCIICIIHO NPUMCHACT Pa3BUTLIC
HAaBBIKU aHaJIM3a METOIOJIOTHYCCKHUX HpO6JIeM, BO3BHHUKAIOMUX ITPHU PCIICHHUU IMPAKTUYCCKUX 3a/a4, B
TOM YHUCJIC B MCKANCHUILIMHAPHBIX O6JIaCT$[X;

OleHKka «XOpOIIO», €CIM OOy4Yaroluics B LEJOM 00JajJaeT HaBBIKOM —aHalInu3a
MCETOOOJIOTUYCCKUX HpO6JIeM, BO3HHUKAOIUX IIPHU PCHICHUN IMPAKTUYCCKUX 3aaaY;

OI_IGHKa «YOOBJICTBOPHUTECIIBHO», €CIIN 06yqafom1/1171c51 06J'Ia,Z[aeT O6IJ_II/IM npeaACTaBJICHUEM, HO HE
CUCTCMATHYCCKU TPHUMCHIACT HABBIKM aHAJIN3d MCETOAOJIOTHYCCKUX HpO6J’ICM, BO3HHUKAOMIUX IIPpH
PCHICHUHU IMPAKTHYICCKUX 3a/1aY,

OI_IGHKa «HCYAOBJICTBOPHUTCIILHO», €Clin o6yqa}om1/1171c;{ 06na)1aeT (bpal"MeHTapHLIM
MNPUMCHCHUCM HABLBIKOB aHAJIN3da MCETOAOJIOTMYICCKUX HpO6H€M, BO3HUKAOIHUX TIpU PCHICHUU

MPaKTUYCCKUX 3a1ay.

CocTaBUTEND:

( Urnatwes U.11.),




I'OCYJAPCTBEHHOE OBPA30OBATEJIBHOE YUYPEXX/IEHUE BBICHIEI'O OBPA3OBAHUSA
«IMPUTHECTPOBCKHI 'OCYJAPCTBEHHBIII YHUBEPCUTET

M. T.I'. IEBYEHKO»

KA®EJIPA 300JIOTUH U OBIIEX BUOJIOT A

IIpumMepbl KOHTPOJILHBIX BONPOCOB /JIsl TEKYIIeil aTTecTAlMHU 10 JUCLHUIIJIMHE

«MonekyasipHasi 60M010THs»

Paznen aucuuIuinHbl

Bonpoc i1 npoBepku 3HaHUI

[Ipeamer, ucropus,
3aJ1a4 U METOJBI
MOJIEKYJISIPHOU
ouonoruu

[IpenMer u3ydeHus MOJIEKYJSIpHOM OMOJIOTHH.

Hcropust pa3BUTHsI MOJIEKYIISIPHOM OMOJIOTHH: OCHOBHBIE ATAIIbI.

OCHOBHBIE OTKPBITHSI B MOJICKYJISIPHON OMOJIOTHH.

[enu 1 32124 MOJNEKYJISIPHON OMOJIOTHH.

MeToapl MOJICKYJISIPHOH OHUOJIOTHH.

HpaKTI/I‘leCKOS 3HAa4YCHUC MOJ'IGKy.]'ISIpHOfI OHoJI0run I CEIIBCKOI'O XO3$II>1CTB3.,
MCIHUIMHBI U OHOTEXHOJIOTHH.

CBsi3b MOJICKYJISIPHOM OMOJIOTHU C IPYTUMHU HAYKaMHU.

[IpuHIUIE! CTpOEHN
U OCHOBHbIE
byHKIUU
OMOIIOJIMMEPOB.
Hyxnennossie
KHCJIOTBI.

I'eneTnueckas POJIb HYKJICMHOBBIX KHUCJIOT.

[lepBuyHas CTPYKTYpa HYKICHMHOBBIX KUCIIOT.

MakpoMOJIEKYJISIpHast CTPYKTYPa HYKJIEHHOBBIX KUCJIOT.

YnakoBKa reHeTHYECKOI0 MaTepuaia.

OpraHH3aHI/I${ I€HOMOB BHPYCOB, IIPO- U 3YKAPUOT.

[IpuHIMIE! CTpOEHNA
U OCHOBHBIE
byHKIII
OMOTMOTUMEPOB.
benkun

[lepBuuHas U BTOpUYHasi CTPYKTypa O€IKOB.

Crpykrypa rinooynspHbIX U GUOPHIUIIPHBIX OEIIKOB.

[TpuHuuns! gefcTBUS PEPMEHTOB.

Perynsuus depMeHTaTUBHON aKTUBHOCTH.

benku B poau pepMEHTOB U NEPEHOCUHUKOB.

DBOIIOLMS OEJIKOB.

Opranuszanus reHoma
BHUPYCOB, MPOKAPHOT

OpraHI/I3aHI/I$I ICHOMOB BUPYCOB, IPOKAPUOT U 3YKAPHOT.

[Tna3muapl 1 MOOMITBHBIE TEHETUUECKHUE DJIEMEHTHI OAKTEPHil.

U DYKapuoT. [ToaBUXKHBIE TEHETUYECKHUE IJIEMEHThHI T€HOMA YYKapHOT.
[ToHsATHE O MATPUYHOM CUHTE3E.

Perumnkanus JIHK y | OCHOBHBIE IPUHIMIIBI PETIMKALUH.

[IPOKApHOT U Pennmukanus JIHK y BupycoB u mpokapuor.

JYKapHoT. Tonosnornueckue npo6eMbl PeIMKALNH.

OCoOEHHOCTH PEIUIMKALIUHU Y DYKAPUOT.

Tpanckpunuus y
MIPOKapHOT U
JYKapHoT.
[Tpoueccunr
MIEPBUYHBIX
TPAHCKPHUIITOB.

PHK-nosmmepassbl.

LMK TpaHCKPUIIUNA.

PerynsropHsle 3J1IeMeHThI I'eHOB, TpaHckpuobupyembix PHK-nonumepasoii.

DHXaHCephl U caillIeHCOpbl TPAHCKPUIILIUY T'€HOB.

Tpanckpunuus renos PHK u JIHK-conepxamux BUpycoB.

[IponiecCUHT NEPBUYHBIX TPAHCKPHUIITOB.

Tpancasauus n-PHK

I'eHeTYEeCKNN KOJ U €r0 CBOMCTBA.




Ob6pa3zoBaHue pubOCOM y SYKapHOT.

[ToHsiTHE O SAPBIIIKE.

TpaHCIALMOHHBIN annapar KJIETKU.

TpaHciALMs TeHETUYECKOro KOJA.

Perynsuus

OKCIPECCHUU I'CHOB.

IlonsTne 0 MexaHHM3Max peryjsanua S5KCIpEeCCUur re¢HoB.

Perynsuus skcupeccuu reHOB IPOKAPUOT.

Perynsiius skcpeccuu TeHOB DYKapuoT.

Penapanusa JIHK.

Hapymienus Bo3nukaromue B JIHK.

[Ipsimas peaktuBauus nospexaeuuil JJTHK.

Penapanusa JIHK.
OKCUM3UOHHAs U MHAYLMpYeEMasl penapanus.
Penapauysi HecliapeHHbIX HYKJICOTUIOB.
Merenuposanue JJHK u «ropsune TOUku MyTareHesa.
CocraButensb:

P

( Urnatbes U.1.),




I'OCYJAPCTBEHHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICHIEI'O OBPA3OBAHUSA
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«IMPUTHECTPOBCKHI 'OCYJAPCTBEHHBIII YHUBEPCUTET
M. T.I'. IEBYEHKO»

.
%

ECTECTBEHHO-TEOT PA®UYECKHUI ®AKYJILTET
KA®EJIPA 300JIOTUH U OBIIEX BUOJIOT A

Bomnpocsl 11 NpoMe:KyTOYHOM aTTecTalMu (3e4€Ta) M0 JMCUHIIHHE
«Mousekyasipaasi 0M0JI0THs»

[Ipenmer, 3a1a4u 1 METOABI MOJIEKYJISIPHOM OMOJIOTHH.
[lepBuyHas u BTOpUYHAas CTPyKTypa OEJIKOB.
CtpykTypa riao0ysipHbIX B GUOPHUIUTSIPHBIX OEITKOB.
[TpunIUIBL EHCTBHS (HEPMEHTOB.

Perynsiust hepMeHTaTUBHOI aKTHBHOCTH.

benku B ponu pepMEHTOB U IEPEHOCUYHKOB.
I'enetnyeckast posib HyKJIEHHOBBIX KHCIIOT.

[lepBruyHas CTPYKTYpa HYKJIEHHOBBIX KUCIIOT.
MaxkpomonekynsipHasi CTPYKTypa HyKJICHHOBBIX KHCIIOT.

. YIIaKOBKA Fr€HETUYECKOT0 MaTepHaa.

. Opranusanysi FeHOMOB BUPYCOB, IIPO- U DYKapHuoT.

. buocuHTE3 HYKIEMHOBBIX KMCIOT. MaTpHUUYHBII CUHTES.

. OCHOBHBIE IPUHILIMIIBI PEIUIMKALUH.

. Perumkanusa JIHK y BUpyCcOB 1 IPOKapHoOT.

. [lonBM>XHBIE T€HETUYECKUE DIEMEHTBI TEHOMOB IIPO U 3yKapHOT.
. Tononoruueckue NpooIeMbl perIuKaIiy.

. OCOOEHHOCTH peIUIMKALUU Y SYKapHOT.

. TpaHCKpHUIILIKSI T€HOB IIPO-, 3YKapHOT U BUPYCOB.

. PHK-nonumepassl. Llukn TpaHCKpUNIKNI.

. PerynsatopHsie aneMeHThl reHoB, TpaHckpubupyemsix PHK-nonnmepasoii.
. DHXaHCEPHI U CalJIEHCOPHI TPAHCKPHUIILIUY TE€HOB.

. Tpanckpunuums renoB PHK u JIHK-conepxkanux BUpyCcOB.
. [IponieccuHr NEpBUYHBIX TPAHCKPUIITOB.

. 'ereTnuecknii KOJ M €ro CBOMCTBA.

. TpaHCIAMOHHBIN anmnapar KJIETKH.

. TpaHcHsUs TEHETUYECKOTO KOJa.

. Perymnsmus skcnipeccun reHos.

. CtpykTypa 1 pyHKIIMH OETTKOB.

. Pemapanus JIHK.

. DKCTPOXPOMOCOMHBIE 3JIEMEHTBI KIIETKH.

CocTaBUTEND:

( Urnatbes U.1.),




I'OCYJAPCTBEHHOE OBPA30OBATEJIBHOE YYPEXX/IEHUE BBICHIEI'O OBPA30BAHUSA
«IMPUJTHECTPOBCKHI T'OCYJIAPCTBEHHBIV YHUBEPCUTET WM. T.I'. IIEBYEHKO»
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KA®EJPA 300JI0T'A M OBIIENA BUOJIOT A

IIpumepHbIii epeyeHb TeM pedepaToB/I0KIAT0B/CO00IIEHUI M0 TUCHUIIINHE
«MoJiekyasipHasi OMOJIOTHS»

@epMEHTBI, UCIIOJIB3YEMBIE B TEHETUYECKON NHKEHEPHH.

IlosryyeHne ropMOHa pocTa U HHCYJIMHA METOJAMH I€HETUYECKON MHIKEHEPHH.
Meroasl CeKBEeHUPOBaHUS HYKJICOTUIHBIX nocienosarensnocren JTHK.

MeToapl MOJIEKYJIIPHON OMOJIOTHH.

Tenomepassbl, TeOMepa3a: cTapeHue, pak.

XUMHKO-(DEepPMEHTATUBHBIA CUHTE3 F'€HOB.

[TonnMepaszHas 1ienHas peakiusi ¥ TECTUPOBAHKUE HACJIECTBEHHBIX 3a001€BaHUM.
JHK-tenomepa3sbl u npo01eMbl MOJIEKYJIIPHON I€pOHTOJIOTHH.

JluHamMuueckoe penporpaMupoBaHUEe TPAHCISALUH.

. MonekynsipHble MIanepoOHUHBI U KX POJIb B (POJIIUHTE MOTHUIIETITUIIOB.

. PHK-perunka3sel 1 nepcrneKTuBbl BHEKJIETOYHOTO CHUHTE3a OEIKOB.

. buonornuecku akTUBHbIE HEMPOIETITHIBI.

. Postb mporeonmutuieckux (hepMEHTOB B alonTo3e.

. Tononorust u koupopmanus JJHK.

. KapTtupoBanue reHOMOB.

. CpaBHEHHUE CTPYKTYPHBIX 0COOCHHOCTEM MPO- U 3YKAPHUOTUYECKUX TCHOB.

. 'eHOMUKa 1 reHocucTeEMaTHKa.

. MoOuiibHbBIE TEHETHYECKHE SJIEMEHTHI M BHI000pa30BaHHUE.

. Opranusanus u SBOJIONHS IEPHOTO TeHOMA.

. MexxnyHapoaHas Hay4dHas mporpamMma «I'eHoM uenoBekay.

. JHK-muarnoctrka HaciaeICTBEHHBIX U HH(MDEKITMOHHBIX 3a00JICBaHUM.

. [lonmumepaszHas LienHas peakluysi ¥ TeHHbIE 30H/IbI 1JIs1 MOHUTOPUHTA OKPYIKAIOLIEN CPEBI.
. 'eHOMHas JaKTHJIOCKONUS U €€ UCTOJIb30BAHUE B MOMYJISIUOHHBIX UCCIEIOBAHUSIX.

. Pak — 6one3ns renoma.

. 'eHHas Tepanus: METOABI U MEPCIEKTUBEI.

. MonekynsipHas 6M0OJ0THsI BUpyca UMMYHOIe(UITUTA YeTOBEKa.

27.
28.
29.
30.
31.
32.
33.

Texnonorus pekomobunanTHeix JTHK.
KiionnpoBaHue )KUBOTHBIX: TEOPHS U IPAKTHKA.
Tpancrenos: Hacrosee u Oyayuiee.
Muxkpookpysxenue JIHK u 6nonorndyeckue 4acsl.
ATIONITO3: MOJIEKYJISIPHBIE M KJIETOYHBIE MEXaHU3MBI.
NMMyHOorn4yeckas naMsrTh.

MemOpaHHBIH TPaHCIIOPT.

CocTaBUTEND:

( Urnatwes 1.1.),




I'OCYJAPCTBEHHOE OBPA30OBATEJIBHOE YYPEXX/IEHUE BBICHIEI'O OBPA30BAHUSA
«IMPUJTHECTPOBCKHI T'OCYJIAPCTBEHHBIV YHUBEPCUTET WM. T.I'. IIEBYEHKO»
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ECTECTBEHHO-I' EOFPA(I)I/I‘lECKIgI‘/'I DAKVYJBTET
KA®EJPA 300JI0I'MH U OBIIIEU BUOJIOI'MA

IIpumepbI TeCTOB /s TEKYIEH aTTecTAMU 1O JUCIIUIIJIMHE
«MoJiekyasipHasi 0M0JIOTHS»

1. lTonunykaeoTuaHas uenb npu cuHtese moJekya JHK u PHK o0pa3syercs 3a cuer cBsisei
MeKIY:

a) OCTaTKaMH CaxapoB HYKJICOTHIOB

6) ocratkamu (HochHOPHBIX KUCTIOT U CaXxapoB HyKICOTHIOB

B) @30THCTHIMH OCHOBAHHSIMH M OCTaTKaMH CaxapoB HYKJICOTHJIOB

I') @30TUCTHIMU OCHOBAaHUSIMH U OCTaTKaMH (POCHOPHBIX KUCIOT HYKJICOTHIOB.

2. Yucs10 BOAOPOAHBIX CBSi3ell, BOSHUKAKIIMX B KOMIIJIEMEHTAPHOM ape OCHOBAHM a/IecHUH-
THMUH MoJieKyabl JIHK, paBHo:

a)l
0)2
B) 3
r) 4.
3. IToanblii 060pot aBoliHoi cnnpaiu JJTHK B B-popme npuxoaurcs Ha:
a) 5 map HyKJICOTHOB
6) 10 map HyKJI€OTH]IOB
B) 15 map Hyk/1€oTH10B
r) 20 nap HyKJI€OTHUOB

4. CoeguHeHne IBYX NOJMHYKIe0THIOBBIX Heneil B cnupaan JJTHK ocymecrBasiercs 3a cuer
CBA3EI:

a) TOJIBKO MOHHBIX
0) TOJIBKO BOJIOPOJTHBIX
B) TUAPO(OOHBIX U MOHHBIX

T') BOAOPOIHBIX ¥ TUAPOPOOHBIX



5. HazoBuTe HYKJIEMHOBYI0 KHCJIOTY, KOTOpasi UMeeT He00/Ib110i pasMep, 1 BTOPUYHAasI
CTPYKTYypa KOTOPOii nMeeT TpH 0o/bIIHe NEeTJIH, YTO NpUaaeT eii popMy JMCTa KieBepa.
a) u-PHK

6) AHK

B) T-PHK

r) u-PHK4.

6. B kakoM ciyyae BepHO yka3aH coctaB HykJeotuaa JHK?
a) pubo3a, ocraTok GocPOpHO KHCIOTHI, TUMUH

0) pochopnas kucioTa, yparui, 1e30Kkcupudo3a

B) ocTaToK ()oCcHOPHON KUCIOTHI, A30KCUpHU003a, aICHUH

r) pub03a, TyaHuH, OCTaTOK (ocHOPHON KUCIOTHI.

7. Pemuiukauus — 3T10:

1) cunre3 PHK na JIHK-matpuiie

2) ynsoenue nenu JJHK

3) cunre3 Oenka Ha Matpuie u-PHK

4) mpouecc BOSHUKHOBEHUS] MyTalluil

8.CkopocTh penyimkanyuu y NpOKapuoT COCTABJIAET (B HYKJIEOTHIAX/CEKYHIAX):
1)25

2) 100

3) 50

4) 2500

9. Y KMIICYHOH NAJIOYKHU PEIVINKOHOM SIBJIACTCSH:

1) sapo

2) uuTornazma

3) xpomocoma

4) Bca KIIeTKa

10. Hute IHK, cunTe3upyemas B Buje ¢pparmentoB Oxazakm Ha3bIBaeTCs:
1) 3ama3apIBaromas

2) Bemy1ias

3) nBoliHas

4) onuHapHast



11. Tonmouzomepasa BbINOJIHAET PYHKIHIO:

1) momumepwu3anus JJHK

2) ycrpanenue cynepButkoB JIHK

3) cniupanuzanus JHK

4) coequnenue pparmenToB Okazaku

12. PensinkoH — 3t10:

1) MyJIbTUIH3UMHBIN KOMILIEKC, cBsi3aHHbIN ¢ JTHK

2) eAUHUIIA PEIUIMKALIMU

3) 6enoK, OTBETCTBEHHBIN 32 POLIECC PEIUIMKALIUT

4) penymias nens JJHK

13. Poanb rena-peryasropa:

a) COJePKUT HHPOPMALIUIO O CTPYKTYpe Oenka-pernpeccopa;
0) conepxuT HHGOPMAIUIO O CTPYKTYpe OeNKOB-(pepMEHTOB;
B) "BK/IIOYaeT" U "BBIKIIIOYAET" CTPYKTYPHBIE IE€HBI;

r) conep:kut uHpopmaruio o crpykrype u-PHK;

1) peryiupyer padoty GyHKIIMOHATBHBIX T€HOB.

14. CnimpaneBuaHOe COCTOSIHME MOJIUNIENTHIHOM 1eNH sIBJIsAeTCA CTPYKTYpo# Oeska:
a) MIEPBUYHOM;

0) BTOpUYHOI;

B) TPETUYHOM;

I') Y4eTBEPTUYHOMN

15. CBs3n, cTa0WIN3Mpy0OLIMe TPETHYHYI0 CTPYKTYPY B IJI00YJISIPHBIX OeJIKax:
a) BOJIOPOJIHBIE;

0) MenTHUIHBIC,

B) TUpOo(hOoOHbBIE B3aUMOIECHCTBHUS;

r) pochoanspupHsie.

16. beiku aKTHH ¥ MUO3UH BBINOJHAIOT (PYHKIMIO:

a) TPaHCIIOPTHYIO;

0) 3alIUTHYIO;

') COKPaTUTEIbHYIO

17. ®oaauHr 0ejaKa — 3TO:



a) MpOoLIECC CIIOHTAaHHOTO CBOPAYMBAHUS NOJUIIENTHIHON LIETIH B YHUKAJIbHYIO HATUBHYIO
IIPOCTPAHCTBEHHYIO CTPYKTYPY;

0) cBsI3pIBaHUE O€IIKaMU MOJICKYJT BOJIBI;

B) pacIleIuIeHUe MOJUIETITUHOMN LIEeMH 1Mo/ AeCTBUEM (DEPMEHTOB.
18. Kak Ha3biBaeTcsi TepMOCTa0MIBHBIN (pepMeHT, ocymecTBisiiomuii IIHP?
1) cunTeTa3a;

2) npaiimasa;

3) Tag-monumepasa;

4) peBepTasa.

19. CexBeHnpoBaHue — 3T0:

1) pasmHokeHue otaenbHbiX yyactkoB JJHK;

2) ompezienieHne HYKICOTHAHBIX nocnenoaTenbHocTer JIHK;

3) paznenenue pparmenton JJHK.

20. Kakoii 3 MeT0/10B CeKBEHUPOBAHMSI OCHOBAH HA XUMH4eckoi nerpagauuu ¢pparmenta JTHK,
PATHOKTUBHOMEYEHHOT0 ¢ OTHOTO KOHIa?

1) meron Cenrepa,;

2) metoa Maxkcama-I mnbepra;

3) aBTOMAaTHYECKOE CEKBEHUPOBAHUE.

21. Cxopoctb npoasu:xenus pparmeron JJTHK B arapo3nom reJie 3aBucur:
1) ot nnunb! pparmenta [JHK;

2) oT HyKJIeoTuIHOTO coctaBa ¢pparmenta JJHK;

3) OT BHELIHUX YCIOBUH.

22. PeCTpUKIMOHHBIE KAPThI — 3TO:

1) pacnionoxenue yuactkoB JIHK asis pasnuyuHbIX BUIOB;

2) cerauuecs ¢ppaxuun JHK;

3) dpakmuu THK, rubpuanzupoBasiuimecs ¢ paIuOKTUBHO-MEYSHHBIM 30H]IOM.

CocTaBUTEND:

( Urnatbes U.1.),




