[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ONO: Haymosa Hatanns NEARTFCSTFEPCTBO TMPOCBEIEHMS POCCUMCKOM ®EJIEPALINNA

ﬂ@@}?&?é@fﬂ&z 6 6
( ?? CTBCHHOC aBTOH )MHOG“O Pa30BaTCIbHOC YUPCIKACHUC BEICIIECTO O0Opa30BaHUA
fora oo 1962 gl :@ APCTBEHHBIII YHUBEPCUTET ITPOCBEIEHMST»

YHWUKanbHbI NPOrpaMMHbIi =
6b5279da4e034bff679172803dasb7b 3G AF CTBEHHBIN YHUBEPCHTET NPOCBEIIEHMS)

®DakynbTET €CTECTBEHHBIX HAYK
Kadenpa Teopernueckoii ¥ MPUKIATHON XUMHUH

CoryiacoBaHo
1.0. JlekaHa (paKyJIbTeTa eCTECTBEHHBIX HayK
« A5 » OF 2024 r.

/sana U.10./

PaGouyas nporpaMmma IuCHUILINHBI
MonekynspHas OuOJIOTHS

HanpasJieHue moaroTroBKu
44.03.05 ITenarornueckoe oOpazoBaHue (¢ AByMs MpOUIAMHU MOATOTOBKHU)

Ipoduasn:
buonorus u xumug

Kpaiunduxkanus
bakamasp

®opMbl 00yUeHUA
Ounas, o4yHO-3a09HAas

CornacoBano yu4eOHO-METOIMUecKOl KomuccHel PexomenioBaHo kadeapoii TeOpeTHYECKO

(akyibTeTa eCTeCTBEHHBIX HayK M TPUKJIQ/IHOM XUMUH
[Ipotokon «» €3 2024 1. Ne § [Iporokos ot « .77 » €< 2024 r1.Ne 7
[Ipencenarens YMKom %’/ 3aB. kadeapoi /“\\\\
4 | == = SRR \T\'\
/Jlsiafina W10/ Bacuibes HB7
Muertuinm

2024



ABTOpP-COCTaBUTEI!
HporanoBa Tarbsina CepreeBHa, CTapiyii penoaaBaTesb Kadeapbl TCOPETUUECKON U TPUKJIIATHON
XUMHH

Pabouast mporpamma nucuuILIHHBL «MOJEKyIsIpHas OHOJIOTHS» COCTAaBIIEHA B COOTBETCTBHH C TpE-
6oBanusMu denepanbHOro0 rocyIapcTBEHHOIO 00pa30BaTEIbHOrO CTaHIApTa BBICIIETO 00pa3oBa-
HUs 10 HampasieHuio noarotoBku 44.03.05 [Negarornyeckoe odpazoBanue (C AByMs mpoduismu
MOATOTOBKHM), yTBepKaeHHoTo npukazom MMHOBPHAYKM POCCHUUM ot 22.02.2018., Ne 125

Hucnurnnuna BxoauT B «IIpenMeTHO-MeToAnYecKuii MOIybY, 00s13aTenbHoi yactu biioka 1
« IucuummuHel (MOIYSIN)» U SIBISIETCS 00SI3aTSIILHOM JIJIst U3ydeHUs

I'ox Havana noaroroBku (1o yuebHOMYy miany) 2024



CopeprkaHue

1. TINIAHUPYEMBIE PE3VIJIBTATBI OBYUEHMA.......ccoooiiiiiie
2. MECTO JJMCLMIIJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMEIL......
3. OBBEM U COAEPXKAHUE JJUCLIUAIIJIMHBI........ccoviiiiiiiiiiiiiici

4. YYEBHO-METOJIMYECKOE OBECIIEUEHHUE CAMOCTOSTEJIbHOM PABOTHI

OBYYAIOIITXCS ...t bbb

5. ®OH]I OLIEHOYHBIX CPEJICTB JIJISI [TIPOBEJIEHMS TEKYIIEN U

[TPOMEXYTOYHOU ATTECTALIMU IO JUCHUTIIMHE .........coocveercicieiceeseie e
6. YUEBHO-METOJIWYECKOE U PECYPCHOE OBECIIEHEHUE AVUCLHUIIJIMHEL ......
7. METOJUYECKUE YKA3AHIA 11O OCBOEHUIO JUCHUIUIMHEBL.............ceeiiee

8. MH®OPMAILIMOHHBIE TEXHOJIOI'MU VI OCYIIECTBJIEHUA

OBPA30OBATEJIBHOI'O [TPOLECCA ITO JUCHUIIIMHE ...
9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUME JUCLHUIIJINHBI........................



1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUSA

1.1. Hean u 3aaaum AUCHUILIHHBI

Heanb ocBoOeHUsI JUCHUNIIMHBI — COOOITUTH OOYYAIOIIMMCS 3HAHUS O COACPIKAHUU, COBPE-
MEHHBIX TEOPETUYECKUX U MPAKTHUECKUX 337a4aX MOJEKYJISPHON OMOJIOTMHM KaK HAyKH, U3y4alo-
el B3aUMOCBS3b CTPOCHHS M (DYHKIIMH OMOJIOTMYECKHMX MaKpPOMOJIEKYJ, 00€CTICUNBAIOIINX JKH3-
HEJIEATEIbHOCTh OPraHU3MOB.

3agaum JUCHMIJIMHBI:

® IPOYHOE OCBOCHHE YYAIIMMHUCS TEOPETUUECKUX 3HAHWH B 00JIACTH OCHOBHBIX Pa3/eiioB MO-
JEKYISIPHOH OMOJIOTHH;

e o0ecrieyeHHe HaBBIKOB PaOOThI C MOJICKYJISAPHO-OMOIOTUYECKUMU O0BEKTaMHU, O0bICHEHHS
Y JIEMOHCTPALIUH MOJIy4YE€HHBIX JJAHHBIX;

e mpuoOpeTeHHe OOYYArOIMMHUCS YMEHHH CaMOCTOSTEIBHOrO Moucka uHpopmanuu B obma-
CTU MOJICKYJISIDHOM OMOJIOTHH, €€ aHaln3a M UCIOJIb30BaHUA B Ipolecce yueOHOIl u mpak-
THUYECKOH (IIPeno/aBaTeNIbCKON) NeITEIbHOCTH.

1.2. InanupyemMble pe3y/bTaThl 00y4eHHs
B pe3ynbraTe 0cBOEHMS 1aHHOM TMCUUILUIMHBI Y 00y4aroumxcs GopMHUpYyIOTCs CAEAYIOLIe
KOMIIETEHIINH:
OIIK-8. Crioco0GeH oCcymecTBIATh NeIarOruecKylo AeATeIbHOCTh Ha OCHOBE CIIEIIMATbHBIX
Hay4-HbIX 3HaHHM.
[1K-1. CnocoGeH ocBaMBaTh U MCIIOJIB30BATh TEOPETUUECKUE 3HAHUS M MPAKTUYECKUE yMe-
HUS ¥ HABBIKH B IPEMETHON 00JIaCTH MPH pelIeHHH MPOPeCCHOHATBHBIX 3ajad.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHON
ITPOI'PAMMBbI

Jucuumnnuna BXxoaut B «[IpeamMeTHO-MeToInYecKuil MOy, 0043aTeNbHOM YacTH
broka 1 « Jucuunnuuel (MOAYJIN)» U SBISAETCA 00S3aTEIbHOMN IS U3yUCHUS

Jlnst ocBOEHUSI AUCHUIIIMHBI 00yYaroNIfecsl UCIONb3YIOT 3HAHUS, YMEHUS U BUIBI JAeSITEINb-
HOCTH, c(hOPMHPOBAHHBIE B MPOIIECCE N3YUECHUS TUCUUIUINH «Oprannyeckas XumMus», «I eHeTukay,
«uronorus», «buonorudeckas XuMus» Ha IPEIBIIYIINX dTarax 00pa3oBaHusl.

B pesynbrare ocBoeHUs JaHHBIX JUCHUIUIMH OOydaroliuecs, B YaCTHOCTH, MPUOOpETAOT
3HAaHUA B 00JaCTH CTPOEHUSI OCHOBHBIX KJIACCOB OPTaHUYECKUX COEIMHEHUN OMOIIOTUYECKOM Mpu-
POJIbI, XUMHUECKOI0 COCTaBa U OOMEHa BEIIECTB M SHEPruu B OpraHu3Me, NMpUHIUNax (epMeHTa-
TUBHOTO KaTajln3a, B3aUMOCBS3U U peryasiuu ooMeHa BeuiectB. OJTHOBPEMEHHO Y 00y4aromuxcs
BBIPA0ATHIBAIOTCS YMEHHS B 00JIACTU TIPOBEACHUS MPAKTUYECKUX (JTaOOpaTOPHBIX) paboT ¢ OMoJI0-
THYECKUMU O0BEKTaMH, (POPMUPYETCS TOTOBHOCTH K BOCIIPUSATHUIO HOBOTO TEOPETHYECKOrO Mare-
pHasia ¥ IPaKTUYECKUX HAaBBIKOB B 00J1aCTH MOJIEKYJISIPHOM OMOJIOTHH.

B cBsi3u ¢ Tem, 4TO B Ipoliecce 0OCBOSHUS TEKYILEro Kypca o0yJaromuecst IpuoOpeTaroT He-
00X0uMbI€ 3HaHMSI B 00JaCTH MOJIEKYJISPHBIX MEXaHU3MOB XPAaHEHHUS, BOCIIPOU3BE/ICHUS U pealt-
3allMy TeHeTUYECKON MH(OpMAIINK, MyTareHHbIX U KaHIEPOTeHHBIX (PAKTOPOB OKpY>Karollei cpe-
JIbl, OCHOBOIIOJIAraroluX METOJ0B U BO3MOKHOCTEM N'€HETUYECKOW MHKEHEPUU M MOJICKYJISIPHOM
OMOTEXHOJIOTHH, OCBOCHHE TUCIUTUIMHBI «MONeKyspHast OUOIOTH» SABISIETCS HEOOXOIUMBIM st
MOCIIEAYIOLIEr0 U3yUeHUsl TaKuX TUCHUILIMH Kak «Teopus sBomonnny», « OPU3NO0IOTHS PACTEHUIN»,
«DU3M0NIOTUSl YeNIOBEKa U KUBOTHBIX», «bHOXMMHUYECKHE METOJbl MOHUTOPHHIA OKPYXKaoIIeH
cpensdy, «llomynsionHas TeHeTuKa» u Jip., a TaKXkKe MPOXO0XKIEHUS POU3BOICTBEHHOMN MPAKTUKH.

3. OBPBEM U COAEP KAHUE JUCHUIIJINHBI

3.1. O0beM TUCHUTIIINHBI



IToxa3zaTenap 00beMa TUCIUIIIINHEI

®opmbl 00yUeHHS

Ounas O4Ho-3204Has
O0BeM QUCILUIUIMHEI B 3a4€THBIX €IUHUIIAX 3 3
O0BeM OUCIUILUIMHBI B Yacax 108 108
KonTaktHas pabora 50,3 38,3
Jlexmun 16 12
JlaboparopHble 3aHATHUS 32 24
13 HUX, B (pOopMe MpaKTUIECKON MOATOTOBKH 4 -
KoHTakTHBIE Yackl Ha MPOMEKYTOUHYIO aTTe- 2,3 2,3
CTAIHIO:
DK3aMeH 0,3 0,3
[Ipeapk3ameHanmoHHasi KOHCYJIbTAIMS 2 2
CamocrosiTenpHas padbora 48 60
Kontposnb 9,7 9,7

dopma NpoMEKYTOYHOI aTTecTaluy - 3K3aMeH B 8 ceMmecTpe 1o ouHoi popme u B cemecr-

pe 1Mo 0YHO-3204HOMU (hopMe o0yueHus

3.2. Conep:xaHue JTUCHUINIHMHBI

HaumeHoBanue pa3jiesioB (TeM)
JAMCUMIUINHBI ¢ KPATKUM COJepKaHHU-
eM

Koia-Bo yacos

Ounas ¢popma

O4Ho-3209HAas

¢popma
Jlekuuu | Jlaboparopubie 3a- | Jlekuun | Jlabopa-
HATHS TOPHBbIE
3aHATHA
OO0miee | M3 HUX,
Koyinve- | B popme
CTBO npak-
THYe-
CKOM
NnojAro-
TOBKH

Paznea |. 3apaun 1 MeTOABI MOJIEKY-
JsApHO# Onosorun. CoBpeEMEHHBIE TEO-
peTHYECcKHEe U IPAKTUUECKUE 3a/1a4l MO-
JEKYJSIPHON OMOJIOTUU KaK COCTABIISIO-
et GPU3NKO-XUMHUECKOU OMOJIOTHI
(pacuudpoBKa CTPYKTYpbl TEHOMOB, CO-
3/1aHue OaHKOB F€HOB, U3yY€HHUE MoJe-
KYJISIPHBIX OCHOB 3BOJIIOLIMH, a/IallTalliH,
KaHIIEpOoreHe3a u ap.).

Metoabl MoJsieKyIsipHO# Ononorun. Ou-
3UKO-XMMHUYECKHE METO/IbI (XpoMaro-
rpadusi, anekrpodopes, yIbTpaeHTpH-
(GbyrupoBaHue U JIp.) U3YyYeHUsI CTPYKTY-
PBI ¥ CBOICTB INIaBHBIX OHMOIIOJIUMEPOB
(HYKJIEMHOBBIX KHCIIOT U OEJIKOB).

Pazgen |l. CtpykTypa reHomoB.




Tema 1. CTpyKTypa reHOMOB BHPYCOB
n ¢aroB. Crpoenne renomo JIHK-
comepxkammx ¢arop X174, M13, A-
¢ara, Bupyca renatuta B. bone3nu, BbI-
3piBaemble JIHK-conepsxamumu BHupyca-
MU.

PHK-conepxamue Bupycsl. PerpoBupy-
cel. Bupyc mMmyHonedunuTta uenoBeka
(BUY), ero cTpykTypa U LUK pa3BUTHS,
noAxoJbl 1t 00psObl ¢ HUM. Bupychbl
rpunma. OHKOT€HHbIE BUPYCHI.

Tema 2. CTpyKTypa reHOMOB OakKTe-
puii. OCOOEHHOCTH CTPYKTYPHI T€HOMOB
Oaktepuii. Pasnmuuus B reHomax y pas-
JUYHBIX BHIOB OakTepuili. MuHUMAaIb-
HbI pasMep reHoma mnpokapuoT. Oco-
OCHHOCTH CTPOCHHUSI TEHOB OaKTEepHil.
CtpykTypa omepoHOB OakTepuil u pery-
sauus Tpadnckpunuuy. [Inazmuanas JJHK
Oaktepuii. Xummueckuit cuHtes JIHK
OakTepHii KaK MyTh CO3JaHHsI CHHTETHYE-
CKHX I'€HOMOB.

Tema 3. CTpyKTYypa réeHOMOB 3yKapu-
oT. Mo3anyHO€e CTPOEHUE I'eHOB dYKApH-
ot. IloBropsromuecs U yHUKaJIbHBIE I10-
cnenoBarensHocTd B JIHK. Tenomepnsie
noBropsl. CarrenutHas JIHK. Utoru BbI-
MIOJIHEHUSI TporpamMmsel «I'eéHOM uvesoBe-
Ka». YCIeXU U NEePCIEKTUBbI B U3yUYEHUU
CTPYKTYpbl F€HOMA 4€JIOBEKA, JKUBOTHBIX
U paCTEHUM.

Paznea I11. IloagBuskHBIE TeHbI, peKOM-
OMHALMA ¥ IBOJIOIUS TCHOMOB.

Tema 1. MoJiekyJ/isipHbI€ OCHOBBI T'eHe-
THYeckoil pexkomMOuHanuu. OOmas u
cailT-cenuguyeckas peKoMOUHaIusI.
benku u dpepMeHTHI, yuacTByIoIIME B pe-
koMOuHanmu. baktepuodaru kak ydact-
HUKU CalT-crienuQuueckoil pekoMOuHa-
uuu. OcoOEHHOCTH PEeKOMOWHAIUU BH-
pycHbix PHK.

Tema 2. IHoagBH:KHbBIE TI'€HETHYECKHE
jieMeHThl M 3BoJounuda. I[logBuxHBIE
TEHETUYECKTE DJIEMEHTHI OaKTepuid, HX
CTPYKTypa ¥ BO3MOXKHbBIE MEXaHU3MBI
MepEeMEIICHUS TPAHCTIO30HOB.
MoOumbpHbBIE IUCIIEPTUPOBAHHBIE TEHBI
sykapuoT. Perpomno3onsl. IlceBmoreHsl.
[TocnencTBus peTpoOnoO3ULMU U IBOJIO-
1S TSHOMOB.

Pazgen V. IloBpexaenusi u penapa-
uusa JIHK. Anonro3s.




Tema 1. IIpuuuHbl U BUABI OBPeEKIe-
Huii IHK. Knaccudukamus dakropos,
BbI3bIBatONIMX moBpexaenus B JIHK. AH-
TPOIIOTeHHBIE (aKTOPHI MyTareHe3a. AK-
THUBHBIE (OPMBI KUCIOPOJA KaK HHAYK-
TOPBI MYTallHOHHOTO IIpouecca. Myrare-
HbI U PAKOBOE NEPEPOKICHHUE KIIETOK.

Tema 2. Buasl penapanun IHK. Pena-
pauus JJHK u ee Buapl: npsimas U SKCIU-
suoHHas penaparnusa. SOS - penaparus.
@depMeHTHI penapanuu.

Tema 3. MoJiekyjasipHble MeXaHU3MBbI
anonrTo3a. MoJICKyJIIpHbIE U OMOXHMH-
YECKHUE acCIIeKThI anonro3a. MHIykTopsl 1
peuenTopsl anonro3a. Kacnassl, ux ctpo-
€HHe U MUIICHU BO3JeicTBUS. B3amMo-
CBA3b IMPOIIECCOB aNONTO3a U BUPYCHOTO
KaHLIEpOreHesa.

AmnonTo3 U peryisuus KJI€TOYHOI'O IUK-
Ja.

Paznen V. CoBpeMeHHBbIe MeTOABI H
3aJ]a4l FeHeTHYeCKOH WHKeHepuHu, re-
HOMHUKH M TPOTEOMHKH

Tema 1. MeToabl TeHOMHUKH U T'€HETH-
YecKoil WHKeHepuM. [lonsATHE O pEeKOM-
oumnantHeix JIHK. 'eHetmueckas wmHxe-
HEpUsi KaK TEXHOJIOTHS TOJy4YEHHUs
(YHKIIMOHATTLHO aKTUBHBIX TI'e€HETHYC-
ckux crpykryp. Pecrpukuusa JIHK. Pe-
CTPHUKTa3bl, MX KJIAcCUPHUKALUSI U OCO-
oennoctu BozjaeicTeus Ha JIHK. Knonu-
posanune JIHK. Ilma3munpl, ux cBoiicTBa
u GyHKIUH. BeKkTopsl MOIEKYISIpHOTO
KJIOHUpOBaHUs. [mOpuauszanus HyKJIeH-
HOBBIX KHCJIOT. XMMUYECKUN CUHTE3 re-
HOB U TreHOMOB. [lonuMmepasHas uenHas
peakuus (I1L[P) u acmekTsl ee mpuMeHe-
HUSL.

PasnuuHble cTpareruu MONEKYJISIPHOTO
KJIOHUpoBaHus. I[lonydeHue reHoB ¢ uc-
MOJIb30BaHUEM OOpaTHOW TpaHCKPHITA-
3bl. ['eHOMUKa, €€ 3a/1a4i U TOCTHKECHHUSI.
Meroast cekBeHupoBanusi JIHK. 3agaun
onmonHpopMaTuKu. MeTonpl W 3amadu
MIPOTEOMHUKH.

Tema 2. JlocTHKeHUS] U NEPCHEKTHBBI
reHeTHYecKoil HHKCHEPUHU, TCHOMUKU
U nporeoMukHu. IlonydeHue nenTuaHbIX
TOPMOHOB: TOPMOHa pOCTa, COMAaTOCTa-
TUHa, MHCynuHa. llomydyenue uHTEepde-
POHOB.

IlonyyeHue  TpaHCTEHHBIX  PACTCHMMU




(oOmue MpUHIMIBI, JOCTHKEHUS U TIep-
cinektusbl). Ilpenmymectsa TpaHcres-
HBIX BHJIOB U COPTOB PACTCHUH.
HOHY“IGHI/IC TPAHCI'CHHBIX JKWBOTHBIX B
HAYYHBIX M MPAKTUYECKUX IesX. TpaHc-
TCHHBIEC PHIObI, MITUIIBI, OBIBI U KPYITHBIHA
porarblii CKOT W TEPCIEeKTUBBI UX HC-
MOJIb30BAHUS.
MorekyssipHO-TeHeTHYecKasi TpaHchop-
Marusi BUJIOB Oaktepuil. [IpoGieMsr co-
3[IaHMsI UCKYCCTBEHHBIX KIETOK M Opra-

HU3MOB.

Hroro 16 32 12 24
IIpakTH4Yeckas MOATrOTOBKA
Tema 3agaHue Ha NPAKTHYECKYI0 KosmmuectBo
MOAT0TOBKY 4acoB
Ounoe
Tema 1. Metopl reHOMUKH U TeHeTH- | [TomydeHne 6eaKOBBIX SIKCTPAKTOB 4
YECKON MHKEHEPUHU 13 TKAHEH KUBOTHBIX U PACTCHUI

4. YYEBHO-METOANMYECKOE OBECIIEYEHUE CAMOCTOSATEJIb-

HOM PABOTHI OBYUAIOIIIUXCA

I1o ouHOli U 0YHO-3204HOI1 (hopMe 00yUeHH S

TeMblI aJ151 cAMOCTOSI-
TeJILHOT0 M3yYeHHUsI

HN3zyuyaembie BOonpochl

DopMBbI CAMOCTO-
ATEJbHOW PadoThI

MeTtoanyeckue
odecreyeHUus

DopMBbI OT-
YeTHOCTH

Pa3nen |. 3amaun n
METObI MOJIEKYJISIpP-
HOM OHoJI0rNH

CoBpeMeHHbIE 3a7auu
MOJIEKYJISIpHO# Ono-
joruu. Metoasl Mo-
JEKyISAPHOU OHOITO-
THA

Pabota c yueOHOMI
JUTEepaTypo U
pecypcamu ceTn
«HTepHETY

OcHOBHas U J0-
MOJIHUTETbHAS

nuTeparypa, uH-
TEPHET-PECYPChI

Omnpoc, TecTn-
poBaHue, BbI-
MOJTHEHUE U
3amnura 1abo-
PaToOpHBIX
pabot, pede-
par, KoH-
TPOJIBHOE 3a-
JTAHUE

Pa3gen Il. CTpykry-
pa reHOMOB

CTtpyKTypa reHOMOB
BHUPYCOB, OaKkTepuil U
9YKapuoT

Pabota c yueOHOMI
JUTEepaTypoi U
pecypcamu ceTu
«HTepHeT

OcHOBHas U J0-
MOJIHUTETbHAS

JUTEPATypa, UH-
TEPHET-PECYPChI

Omnpoc, TecTn-
poBaHue, BbI-
MOJIHEHUE U
3amnura aabo-
PpaToOpHBIX
pabort, pede-
par, KOH-
TPOJIBHOE 3a-
JTAHUE

Paznen
I11.IToxBMKHBIE Te-
HbI, peKOMOUHAIUS
H DBOJIIOLUSA T'€HO-
MOB

MoutekymsipHbIE OCHO-
BBI T€HETHYECKOM
pexomOunanuu. Ilo-
NBIDKHBIE TEHETHYE-
CKHE DIIEMEHTHI U
JBOJIIOLIHS

KoauvecTBo
qacoB
Ou. Ou.-
. 3a04.

.
6 10
10 12
8 12

PaGota ¢ yueOHoOI
JIUTEPATYpOil U
pecypcamu ceTu
«HTepHeT

OcHOBHas | J10-
MOJIHUTECJIbHAA

nuTeparypa, uH-
TEPHET-PECYPCHI

Ormpoc, TecTu-
poBaHue, BbI-
TMIOJIHEHHE U
3amura abo-
paTOpHBIX
pabot, pede-
par, KOH-




TPOJIBHOE 3a-
JlaHue

[Ipu4rHbI ¥ BUIBI 10 12
nospexaenuit JJHK.
Bungs! penapannu
JHK. MonexynspHbie
MEXaHU3MBI alloNTo3a

Pazgen IV. Ilospe-
JKIeHUs ¥ penapa-
nust JHK. Anonros.

OcHOBHas U J0-
[IOJIHUTEILHAS

JUTEpaTypa, uH-
TEPHET-PECYPCHI

Pabota c yueOHol
JUTEepaTypoil u
pecypcamu CeTH
«aTepHETY

Omnpoc, TecTu-
poBaH¥Ue, BbI-
MOJIHEHHE U
3aIuTa J1a00-
PaTOpPHBIX
pabot, pede-
par, KoH-
TPOJIBHOE 3a-
JlaHue

Pasges V. Meroabl 1 | MeTobl TEHOMHMKHU U 14 14 | Pabora c yueGHoil OcHoBHas | J10- Onpoc, TecTh-
3aa4yM reHeruye- TEHETUYECKOU MHKE- JUTEPATypoii 1 HOJHUTEIbHAS pOBAaHHUE, BbI-
CKOI‘,‘I HH?KeHepl/IPI, HepIdId. pecypcaMu CETU JmaTeparypa, uH- IIOJIHCHHUC U
TeHOMUKH U TPO- JIOCTHKEHNS 1 T1ep- «aTepHETY TEPHET-PECYPCHI 3amura jabo-
TEOMHKH CIICKTUBBI TCHETHYC- PaTOPHEIX
N pabot, pede-

CKOW MHXKEHEpHH, pa, KOH-

TEHOMUKH U MPO- TPONBHOE 3a-

TEOMHUKHU NaHHe
Hroro 48 | 60

5. ®OH/] OLIEHOYHBIX CPEJCTB J/Is1 IPOBEJEHUS TEKYLIEN U
MPOMEKYTOYHOM ATTECTALIMM IO JUCIHUATIJIVNHE

5.1. Hepeqenb KOMIIeTEeHIIUM ¢ YKa3aHHuEM 3Tall0OB UX (l)OpMHpOBaHI/IH B IIpouecce 0OCBOCHUS

00pa3oBaTeJILHOI MPOrPaMMbI

KOI{ 1 HAMUMCHOBAHUEC KOMIICTCHIIN

Otansl OpMHUPOBAHUS

[TIK-1. Cnocoben ocBauBaTh U HCIOIb30BATh TEOPE-
TUYECKHE 3HAHUS U MPAKTHUYECKUE YMEHHS U HABBIKU
B MpEAMETHON 00JacTu MpHU pPeUIeHUH MPodeccHo-
HaJIbHBIX 3a/1a4

1.Pabota Ha y4eOHBIX 3aHATUIX
2.CamocTosiTenbHas pabota

OIIK-8. Crioco0OeH OCyIIeCTBISATh MEAArOTHYECKYIO
NESITeTbHOCTh Ha OCHOBE CHEIUATBHBIX HAYYHBIX
3HaHUH

1.PaboTta Ha y4eOHBIX 3aHATUIX
2.CamocTosiTenbHas pabota

5.2.0nucaHue nokasarejiei u KPUTEPUEB OLICHUBAHUSA KOMIIETEHIIMH Ha PA3JIHYHBIX JITalax

ux ¢popMHPOBAHHUS, ONIMCAHME IIKAJ OLlEHUBAHUS

OrnenuBae- | YpoBeHb Oran Omnucanue Kpurepun [Ikana oneHuBa-

MBI€ KOM- copmupo- ¢dbopmupoBa- Mokasarenen OILICHUBAaHUS HUS

METeHINH BaHHOCTH HUS

T1K-1 [Toporoseiit | 1.Pabora Ha | 3HATh: Omnpoc, tectu- | Illkasna omneHuBa-
y4eOHBIX - OCHOBBI MOJIEKYJISIPHOM OHO- POBAaHHE, BbI- | HHA OIpOCa
3AHSTHSIX JOTHUL MOJTHEHUE g IIKaJIa OLICHUBA-
2.CamocTost | - PyHAaMeHTalbHbIe IPUHIIUIIBI ;22?;;;? © Eﬁimcn{p opa
TeNbHAs (byHKUMOHNPOBAHHS KUBBIX paGor LIKaJIa OIICHHBA-
pa60Ta CHCTCM. HUS BBIIOJIHEHUS

Ymerts:

- IPUMEHATH HAy4YHbIC 3HAHUS B
0051acTH MOJIEKYJISIPHOH OHOJI0-
THH 7151 00111e00pa30BaTEIbHBIX
JUCIUILTAH U pemeHus npodec-
CHOHAJIBHBIX 3aJ1a4,

- OCYIIECTBJIATh MIOUCK U aHAJIU3
Hay4YyHOU WH(OPMAIUH T10 aKTY-

M 3alUTHI 1a00-
paTOpHBIX paboT




aJBHBIM BOIIPOCAM COBPEMEHHO-
T'O €CTECTBO3HAHUS;

- IPOTHO3UPOBATH HATIPABIICHUE
U pe3yJIbTaT XUMUYECKUX TIpe-
BpaIeHnii OMOIOTHIECKH 3Ha-
YUMBIX MaKpOMOJIEKYJI.

[ponsuny- | 1.PaGora Ha | 3HaTh: Omnpoc, Tectu- | -lllkama oneHmBa-
ThIH y4eOHBIX - OCHOBBI MOJICKYJISIPHOM OHO- poBaHHUE, BBI- | HUS Ompoca,
BAHSTHIX JOTHE TOJIHEHUE U 1IKaJla OlICHUBA-
D Camocrost | - PyHIaMeHTanbHbIE IPUHIIUITBI 13)21;10?3}?5?;60- Eﬁz frecruposa-
CJIbHAA pa- (byHKUIMOHNPOBAHHS JKUBLIX pabot B dop- unca’na OlLICHUBA-
60Ta CUCTEM. M€ MpaKTU4C- HUS BBIIIOJIHCHUA
YMmeTh: CKOi1 moAro- 1 3aI1UTHI J1a0o-
- IPUMEHATH HAYYHBIE 3HAHUA B | TOBKH, pede- | paTOpHBIX paboT B
o0nacTu MOJIEKYISIPHOI OMOJIO- | AT, KOH- dopme npaxTuye-
THH JUIS 001Ie00pa30BaTeNIbHBIX | TPOJIBHOE 3a- CKOM MOJrOTOBKH,
JMCUHIUIAH U pemeHust npodec- | A3HAC Ilikajia OUCHNBA-
CHOHAJIBHBIX 3a/1a4; Hus pedepara,
- OCYIIECTBIIATH TOUCK H aHATH3 ?J:ﬁi;:;:;:;_
Hay4YHOU WH(POPMAIIUH IO aKTY- ro saxamus
aJTBHBIM BOIIPOCAM COBPEMEHHO-
TO €CTECTBO3HAHUS;
- MPOTHO3UPOBATH HAIPABIICHNE
U pe3ysbTaT XUMHYECKUX Tpe-
BpaleHuii ONOIOTHYECKH 3Ha-
YUMBIX MAaKPOMOJIEKYII.
Bnaners:
- MPaKTUYECKUMHU HaBBIKAMU
WCCIICIOBAHUH JIJISl TIPOBEICHUS
SKCIIEPUMEHTAIBHBIX HAYYHO-
HCCIIeIOBATEIBCKUX PabOT ¢
OMOJIOTHYECKHUMH 00BbEKTaMH B
pamkax npodecCuoHaIbHON
JIeATeITLHOCTH.

OIIK-8 [Toporoseiii | 1.Pabora Ha | 3HaTh: Ompoc, Tectu- | Ilxana oneHuBa-
yqe6HHX - OCHOBHBIE COBPEMEHHEBIE M€E- PpOBAaHHE, BbI- HHUA OIpoca, 1Ka-
SAHSITHSIX TOJBI FeHHOﬁ I/IH)KeHepI/II/I; IIOJIHCHHUEC U Jla OICHUBaHUA
2 CamocTos | -~ OCHOBbI OHOTEXHONMOTHYecKuX | AT naGo- TCCTHPOBAHHA,

1 OMOMEIUIINHCKUX TTPOU3- PaTOPHBIX HIkaJia otenmBa-
TCJIbHas pabot HHS BBIIIOJTHCHUSA
paGoa BOJICTB ¥ MOJICKYJISIPHOT'O MOJIE- 1 3ALLHTE 1360~
;Hp OBaHMA paTopHbIX padoT
METB!
- ACTIOJIb30BaTh OCHOBHEIE CO-
BPEMEHHBIE METOJIbI TEHHOM
WH)XEHEPHUH, OCHOBBI OMOTEXHO-
JIOTUYECKHUX ¥ OMOMEINIIMHCKUAX
MIPOU3BOJICTB M MOJICKYJISIPHOTO
MOJICJIMPOBaHMS B PO ECcCHo-
HAJIBHOH JIeATEIIEHOCTH
IIponsuny- | 1.Pabora Ha | 3HaTk: Ompoc, TecT- | [llkana oueHuBa-
THIN y4eOHBIX - OCHOBHBIE COBPEMEHHBIE M€E- POBAHHC, BBI- HESL OTPOCA, IIKa-
SAHSTHIX TOJIbI TEHHOW WH)KEHEPUU; TOMHCHHC g JIa OLICHUBAHUSI
D CaMocTosT | - OCHOBBI GHOTEXHONIOTHYECKHX ;ZT;;;;:; 0- TecTHpOBAHNA,
eTbHas pa- 1 OMOMEIUIIMHCKUX MTPOU3- paGor B hop- T p—
00Ta BOJICTB W MOJICKYJISIPHOTO MOJIC- M€ IIpaKTH4e- HUS BBIITOJTHEHUS
JIMpOBAHNA CKOH MmoJro-
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VMeTs:

- HUCIIOJIb30BaTh OCHOBHEIE CO-
BPEMEHHBIC METO Il TCHHOMN
WHXCHEPUH, OCHOBBI OMOTEXHO-
JIOTUYECKHUX B OMOMEIULIMHCKUX
MIPOU3BOCTB U MOJIEKYJISIPHOTO
MOJICTTUPOBAHHUS B PO ECCHO-
HAJILHOU IESITEILHOCTH
Bmaners:

- COBPEMEHHBIMU METOJaMH
TeHHOW MH)KEHEPUH, OCHOBAMU
OMOTEXHOJIOTHYECKUX K OHOMeE-
TUTIMHCKUX TTPOU3BOJICTB U MO-
JICKYJIIPHOTO MOJICIIUPOBAHUS

TOBKH, pede-
paT, KOH-
TPOJIBHOE 3a-
IaHne

M 3aIUTHI 1a00-
paTopHBIX paboT B
¢dopme npakTuye-
CKOM IMOATOTOBKH,

IIIKaJa OI[CHUBA-

HUS pedepara,

IIKaJia OI[CHUBA-

HUS KOHTPOJIBHO-
O 3aJaHUsA
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IlIkasna oneHNBAHUSA ONMPOCA
MakcumManbHOE KOIruecTBO OamioB — 24 (3 Garna 3a KaXIbIi 01poc)

Ioka3arennb basibl
CB0001HOE BJIaJICHHE MAaTEPUATIOM 3
JlocTatroyHoe ycBOe€HHE MaTepraia 2
[ToBepxHOCTHOE YCBOCHHE MaTepuaia 1
HeynonerBopurenbHoe yCBOGHHE MaTepraia 0
IIkajia OneHUBAHUS TECTUPOBAHUSA
Makc. KosmyecTBO 6ayIoB 3a cemecTp — 6
IIpoueHT NpaBMWJIbHBLIX 0TBETOB Bbanabl
80-100% 6,8-9
60-80% 3,6-6,7
40-60% 2,4-3,2
20-40% 1,2-2,3
0-20% 0-11
HIkana oueHMBaHUS BHINOJHEHUS U 3aIIUTHI JIA00PaATOPHOI padoThI
Makc. konmryecTBo 6aioB — 24 (o 3 6asa 3a paboTy)
Kputepuu oneHuBanus Koa-so
0aJI0B
PaGora BbINOTHEHA TOJHOCTHIO MO IJIaHy 0e3 CYIIeCTBEHHBIX OIIUOOK U cre- 3
JIaHBI IPABIIILHBIC BHIBOJIBI
Pabora BbINONHEHA HE MOJHOCTHIO WM C HEOONBIIMMH OIMIMOKAMHU, CHETIaHbI 1.
YaCTHYHO BEPHBIC BBHIBOJIBI
PaboTa He BbINTOTHEHA 0
[IkaJja olleHUBAHUS BBITMOJHEHHUS KOHTPOJIbHbIE 32 IaHUS
MaxkcruManbHOE KOJIMYECTBO OAJIJIOB 32 ceMecTp — 6
YpoBeHb OlleHUBAHUS Kputepuu oneHuBanus Baaubl
CB000/1HOE BJIa/IeHHE MaTepUaJIOM 6
BrinonHenue KOHTPOIb- JlocratrouHoe ycBOEHHE MaTepuaia 4-5
HOTO 33/IaHUA [ToBepxHOCTHOE YCBOCHHE MaTepuaia 2-3
HeynoBnerBoputenbHOE YCBOSHHE MaTepraia 0-1
Ikaja onleHUBAHUS MPAKTHYECKOW MOATOTOBKHU
MaxkcruManbHOE KOJIMYECTBO OAJIJIOB 32 ceMecTp — 3
Kpurepun oneHuBanus Bajibl
BBICOKAsI aKTUBHOCTh Ha MPAKTHYECKOU IMOATOTOBKE, OTPA0OTaH HABBIK 3
WJIM aNTOpUTM PabOThI C OMOJIOTHYECKUMU 00BEKTaMHI
1-2

Cp€aHAA aKTUBHOCTD Ha HpaKTI/I‘IeCKOI\/’I IHOATOTOBKE, OTpa6OTaH HaBBbIK
HJIN aJITOPUTM pa6OTBI ¢ OMOJIOTHYECKUMHU 00bEKTaMU

HU3Kasl aKTUBHOCTh HA TIPAKTUIECKOH IMOATOTOBKE, HABBIK HITH aJITr0- 0
PUTM pabOTHI ¢ OMOJIOTHYECKUMHU 00bEKTaMH HE OTpaboTaH

IIxkana ouennBanus pedepara
MakcumanbHOE KOJIMYeCTBO 0aJIIOB 3a ceMecTp — 2

Iloka3zaTenb \ banbl




Pedepat cooTBeTCTBYET 3as1BIIEHHON TEME, BHIIIOJIHEH C IPUBJICYEHU- 2
€M JOCTATOYHOI'O KOJIUYCCTBA HAYYHBIX U MPAKTUYCCKUX UCTOYHUKOB
110 TEME, CTY/IEHT B COCTOSIHUM OTBETUTh Ha BOIIPOCHI IO TEME.
Pedepar B 1e1oM COOTBETCTBYET 3asiBICHHON TeMe, BHIIIOJIHEH C MPU- 1
BJICYCHUEM HECKOJIBKMX HAYYHBIX M MPAKTUYECKHX UCTOUHUKOB I10
TCMC, CTYACHT B COCTOSAHHU OTBCTUTH HA YaCThb BOIIPOCOB 10 TCMC
Pedepat He cOOTBETCTBYET 3asBJICHHON TEME, BBIIIOJIHEH € UCIIONIb30- 0
BaHMEM TOJBKO | MM 2 HCTOYHHUKOB, CTY/ACHT JIOIYCKAeT OIIUOKH MPH
U3JI0KEHNU MaTepuaia, He B COCTOSIHUU OTBETHTh Ha BOIPOCHI 110 Te-
Me.

5.3. TunoBbie KOHTPOJIbHbIE 32JaHUS WJIH HHbIe MATEPHAJIbl, He00X0AUMBbIE /IJIsl OLleHKH 3HAa-
HMii, yMEHUI1, HABBIKOB M (WJIM) ONBITA AeATeIbHOCTH, XapaAKTePU3YIOIIHUX dTanbl GopMupo-
BaHNsI KOMIIETEHIIMH B Mpoluecce 0CBOEHHUsI 00pa30BaTeJIbHOM MPOrpaMMbl

IIpumepHBIe BOIPOCHI I HOATOTOBKH K KOHTPOJILHBIM 32JaHUAM

1.Ilepeuncnure OCHOBHBIE TEOPETUUECKUE M MPAKTUUYECKHE 3a/ladll COBPEMEHHON MOJIEKYJISIPHON
OHMOJIOTHH.

2.KakoBa poJyib OTEYECTBEHHBIX YUEHBIX B M3YUYEHUH CTPYKTYPHI HYKJICHHOBBIX KHCIOT U MOJIEKY-
JISIPHOM OpraHu3alui BUPYCOB U (aros?

3. [Touemy paboter k. Yorcona u ®@. Kpuka pacreHUBAIOTCS KaK PEBOJIIOIMOHHBIC B COBPEMEH-
HOI1 Ouonorun?

6.Ilepeuncnure ocHOBHBIE (PU3MUECKHE METOJbI, UCIIOJIb3yEMblE B MOJIEKYJsipHOU Ouosoruu. Ka-
KM€ IapaMeTpbl CTPYKTYpPbl OMOIIOJUMEPOB U OpraHeIl KJIETKU U3y4aroTcs JAaHHBIMUA METOaMu?
7.Kak ncnonp3yercsi B MOJIEKYJISIDHON OHMOJIOTHUH KYJIBTypa KJIETOK, THOPHIHBIC KIETKH U OeckJe-
TOYHBIE CUCTEMBI?

9.Ilepeuniciure OCHOBHBIE METOJBI TEXHOJOTUM TodydeHus: pekomOmHaHTHBIX [IHK. Kem Obum
pa3paboTaHbl MPUHIMITEI MOJIEKYISIPHOTO KIIOHUPOBAHUS?

10.Ha3oBuTe OCHOBHBIE (DEPMEHTHI, UCIIOJIb3YEMbIE B T€HETUUYECKON MHKEHEPHUH, U YKAKUTE peak-
LIUU, KOTOPBIE OHU KaTaJIU3UPYIOT.

11.Kakue Tumbl pecTpuKTa3 BaM U3BECTHBI U KAK OHHM UCIIOJIb3YIOTCS B TEHETUUECKON MHKEeHepUn?
12.4to npeacraBisoT coboi muazMuabl? Kakue cBoiicTBa miia3Muja UCHONB3YIOTCS B F€HETHYE-
CKOW WHKEHEPHUH?

13.Ha yem oCHOBaH MeTOJ THOPUAN3AINHN HYKJIEHHOBBIX KucI0T? Uto mpeacrapnsier codoit JJHK-
30HbI?

14.M13006pa3ure B BUAE CXEMBbI MPOLECC MOJYyYEHHUs] T€HOB C MCIIOJIb30BaHMEM OOpaTHOM TpaH-
CKpPHUITAa3bl.

15.4to npexacrasisier coO0i mojauMepasHasi LIelHasi peakiysi 1 KaKOBbl BO3MOXKHOCTHU €€ MPaKTH-
YEeCKOT'0 UCI0JIb30BAHUS?

16.Kakue Mmeronsl ompeneneHus nepsuuHoil crpyktypsl JIHK Bam usBecTHRI? B uyem coctout
npuHIMI 3THX MeTo0B? Kak nomyyator 6ubiarorexku reHoB u 6ubnanorexku k/JHK?

17.KakoBbI B HacToOAIIee BpeMsl yCIIeXH B 001aCTH U3y4EeHUsI TeHOMOB IPOKapuoOT U 3yKapuoT?
18.M300pa3uTte cxeMy MOTydeHUsI TOPMOHA POCTa METOJaMHU T€HETHUECKOM MH)KEHEPHH.

19.B 4eM coCcTOSAT OCHOBHBIE OTJINYMS CTPYKTYPBI TEHOMOB IPO- U SyKapuoT ?

20.KakxoBbI 0COOEHHOCTH T€HETUYECKOTO KOJIa MUTOXOHIPHIA?

21.Kakue JIHK-conep:xariue BUpycol U (paru BaM U3BECTHBI?

22.Kakue BUJbI MOJABUKHBIX T€HETUYECKUX 3JIEMEHTOB Bbl 3HAETE U KaKOBBI XapaKTepHbIE 0COOEH-
HOCTH UX CTPOEHUs?

23.Ha3oBuTe M3BECTHBIE BaM BHJIbI PETYJIATOPHBIX MOCIEI0BATEIBHOCTEN 3YKAPUOTHYECKUX T€HO-
MOB.

24 Kakue BU/Ibl T€HETHYECKON peKOMOMHAIINY BbI 3HAeTe?
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25.KakoBbl COBpEMEHHBIE IPEJICTABIEHUS O CTPYKTYpPE XpoMaTuHa?

26.Ilepeuncnure n3BecTHBIC BUABI TOBpexaeHn cTpykTypsl JJHK. Kakue dhakTopsl criocoOHBI BHI-
3b1BaTh MyTanuu B JIHK?

27 IlpuBenure cxemMy CTPOEHHUS ONEPOHOB OaKTepuil U 0ObSICHUTE (PYHKLIUU UX OCHOBHBIX 3JI€MEH-
TOB

29.Yto npeacTaBisitoT co00i ayTOCIIIAaHCHHT M aJlbTePHATUBHBIN CIIIaliCUHT?

30.IIpencraBpTe B BUje cxemsl Luki pazsutus BIY. K kakoii rpymnme Bupycos oH otHocuTcsi? Ka-
KOBBI TIepcieKTuBbl 00pb0bI co CIT Iom?

31.KakoBbl 0COOEHHOCTH CTPYKTYpbl OHKOI€HHBIX BUpPYcOB? IIpuBenuTe npumepbl OHKOTEHOB U
OHKO0OeNKOB. UTO BaM M3BECTHO O MEXaHU3MAaX PaKOBOT'O MEPEPOKACHUS KIETOK?

32.Uro npencraBiseT coO0i arnonTo3 ¥ KaKoBO ero OMoiIoruyeckoe 3HaueHue?

33.B cBsI3U ¢ YeM YKOPAUMBAIOTCS XPOMOCOMBI 3YKapHOT MPU KAXKI0H MOCIEAYIONIEH peruKkanuu?
34.Kakue MexaHu3Mbl 00€CIIeUNBAIOT TOYHOCTh TPAHCIISIUH?

35.Kak ocyrmiecTBisieTcs: TpaHCHIOPT OeJka yepe3 MmeMOpany?

36.Kakue pepMEeHTHI IPUHUMAIOT YyU4acTHE B HEUTpAIU3aIMK aKTUBHBIX (hopM Kuciopoaa?

IIpumepHBbIe BOIPOCHI K IK3aMeHY:

1. MonekynsipHasi OHOJIOrHs KakK cOCTaBistomas GU3NKO-XuMuueckoi 6uonoruu. IIpenmer u
3aJ1a4 MOJIEKYJISIPHON OMOJIOTHH.

2. OCHOBHBIE JJOCTHKEHUS MOJIEKYJIIPHOI OMOJIOTHH.

PHK xak BeposITHBII NEpBUYHBIN B 3BOJIIOLUU (DOPM KU3HU OHOIOIUMEDP (KOHLEIIUS «MUP

PHK»).

Buapl myraruii JIHK v npuunHbl uX BO3HUKHOBEHUS.

AxTuBHBIE (OPMBI KUCIIOPOJIA, UX BOSHUKHOBEHUE U BO3/eiicTBue Ha cTpykTypy JHK.

Mexanusmsl penapanuu JHK. Ipsamas u sxcunsnonHas penapanus.

MorekyssipHble MEXaHU3MBI allonTo3a. B3auMocBs3b anonro3a ¢ KaHIEPOTeHE30M.

ATIONITO3 ¥ TEOpHUsl KaHLIEPOTeHe3a.

OHKOTreHbl, OHKOOEJIKM U BO3MOXKHBIE MEXaHU3MBbI UX JACHCTBUS.

0. CoBpemMeHHbIE TEOPHH BUPYCHOTO KaHIIEPOTeHE3a.

1. IIpenapatsl, HCHOIB3yEMbIE B XUMUOTEPAIINH.

12. THK-conepxamiue Bupychl U paru. OcoOeHHOCTH CTPYKTYphl reHOMOB daroB ¢X 174 u A.
Bupycs! renartura.

13. CtpykTypa 1 UK pa3BUTHs BUPYCa UMMYHOIe(DUITUTA YETIOBEKA.

14. OcobenHoctu reHoMa OakTeprodaros, NO3BOJSAIOIIME UCIIOIL30BATh UX B Kau€CTBE BEKTO-
POB MOJIEKYJIIPHOT'O KIIOHUPOBAHUSI.

15. OTkpbITHE sIBIEHUS OOpPAaTHOM TPAHCKPHUIILIMU U €ro 3HaYeHME I porpecca MOJEeKysp-
HOM Omosorumu.

16. MonexyssipHble MEXaHU3Mbl T€HETUYECKON peKOMOUHAIIHH.

17. Caiir-cienu¢uyeckas peKOMOMHAIIMSL.

18. OcobGeHHOCTH CTPYKTYpbl FTEHOMOB U T€HOB OakTepuil.

19. OcobeHHOCTH CTPOEHUS TUTa3MHJ, X NMPUMEHEHHE B Ka4eCTBE BEKTOPOB MOJIEKYIISIPHOTO
KJIOHUPOBAHUS.

20. TTogBuKHBIEC TEHETUIECKHE DJICMEHTHI IIPOKAPHOT.

21. CTpykTypa reHOMOB 3yKapuoT. Y HUKAJIbHbIE U IOBTOPSIOLINECS T€HBI.

22. CTpyKTypa XpOMaTHHA U €€ CBsI3b C (DYHKIIMOHAIBHOW aKTUBHOCTHIO TEHOMA.

23. PerynaropHsie 3JIEMEHThI FeHOMa SyKapHoOT.

24. CarennutHas JIHK.

25. Hexonupytomas IHK. Posb B MONEKyISIpHON 3BOIOIHH.

26. Ocobennoctu cTpykTypsl JJHK KIeTodHbIX opraHes.

27. I'eneTnueckuit KoJi: 0COOEHHOCTH SJIEPHOTO ¥ MUTOXOH/JPUAIIBHOTO F€HOMOB.

28. MoOWIIbHBIE AUCTIEPTHPOBAHHBIEC TEHBI YKapHOT.

29. HacnenctBeHHbIe 3a00JI€BaHUS M UX JUATHOCTHKA.

w
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30. OcoOEHHOCTH CTPYKTYPBI TEHOMA YeIOBEKa.

31. OcobeHHOCTH MPOTEOMA YETOBEKA.

32. 3a1auv TEHOMUKH U TIPOTEOMUKH.

33. depMeHTHI, UCTIONb3YyEMbIE B TEHETUUECKON HHKEHEPUU.

34. Xumuueckuii cuHTe3 TeHOB ¥ reHoMOoB. PaboTer X.-I'. Kopana u K Bentepa.

35. Cxema nonmydyenust pekomOnHaHTHRIX J|IHK 1 ux ximoHMpoBaHus B KIeTKax OaKTepHil.

36. BekTopbl MOJIEKYISIPHOTO KIIOHUPOBAHUS, UX Pa3HOOOpa3He M UCIOJIb30BAHNE B T€HETHUYE-
CKOM MHKEHEPHUH.

37. [IpyHIMT KOMIUIEMEHTAPHOCTH U €r0 HCIIOJIb30BAaHHE B TMOPUAN3ALINU HYKIEHHOBBIX KHC-
JIOT.

38. IHK-30H5bI ¥ UX IPUMEHEHHE.

39. [lonyyeHne MEeNTUAHBIX TOPMOHOB (COMATOCTaTHH, TOPMOH POCTa) U MHTEP(HEPOHOB METO-
JaMU TeHETHYECKOW MH)KEHEPUH.

40. ITomyyeHue eKapCTBEHHBIX MPENapaToB NPy NOMOIIHN OMOTEXHOIOTHH.

41. TlomyueHue TPaHCTEHHBIX PACTEHUI: 0OIIMe IPUHLUIIBI, TOCTUKECHHUS U MEPCIIEKTUBBI.

42. IlonumepasHas LIeTIHAs PeaKIysl, MIPUHIUI METO/a.

43. CHHTE3 TeHOB C UCTOJIB30BaHUEM 00pPaTHOM TPAHCKPHIITA3EI.

44. PecTpUKTa3bl U UX UCTHOJIH30BAHUE B T€HETUUYECKON MHKEHEPHH.

45. BeckJIeTOYHBIE CUCTEMBI TPAHCISIIIUH U IEPCIEKTHBBI MX UCTIOIB30BAHUS ISl BHEKJICTOYHO-
ro cuHTe3a OenkoB. Permnnkasel U MX MPUMEHEHHE B CHCTEMax HCKYCCTBEHHOTO CHHTE3a
Oenka.

46. Metoasl onpeaeneHus nepsuyHoi ctpyktypsl JJHK.

47. I3y4yenune MOJeKyIapHON opranuzanuu MmemOpan (padotst FO. OBUMHHHKOBA).

48. KataiiuTuuecku akTUBHbBIE aHTUTENA (a03uMbl). [IepCcreKTHBBI X MPUMEHCHHS.

49. Mcnionp30BaHUE METO/I0B MOJICKYJISIPHON OMOJIOTHUH B TUArHOCTUKE 3a00JIEBaHUA.

50. IlepcnieKTUBBI pa3BUTHSI MOJICKYJISIPHON OUOIOTHH.

IIpumepHbIe TeMBI pedpepaToB

1. ['enom BupycoB. MoekyIsipHbIE acCIIeKThl BUPYCHBIX 3a00JI€BaHUS YEIOBEKa: TeNaTuThl B,
C, rpunm, CITU/]

2. Ocobennoctu reHoma OakTeprodaros, MO3BOJISIONIME UCITOJIB30BATh UX B KAYECTBE BEKTO-
POB MOJIEKYJISIPHOTO KIIOHUPOBAHUSI.

3. OCOOCHHOCTH CTPOEHUS IIJIa3MHJI, UX NMPUMEHEHHE B KaueCTBE BEKTOPOB MOJIEKYJSPHOTO
KJIOHUPOBAHMUS.

4. [TogBM>KHBIE TEHETHYECKUE SJIEMEHTBI DYKapHOT U MOJIEKYJISIPHAS SBOJIOLIHS.

5. [ToBTOpsitOLIMECS TOCIEIOBATEILHOCTH T€HOMA YKAPHOT.

6. Penapanus JJHK u ee Buap.

7. Tpanckpumnuus y 3ykapuoT u ee perymauus. OOmas peryasinus TPaHCKpUIIMY HA YPOBHE
XpOMaTHHA.

8. Konuenuus «Mup PHK».

9. WMHayKOust 1 MEXaHU3MBbI alionTo3a.

10.  OnpeneneHue HyKICOTHAHBIX nociuenoBatensHocTeil JJTHK.

11. Cunre3 /IHK u renernyeckas TpaHcopManus KJIeTOK OaKTepHil.

12. JlocTuxeHHUs U MEePCIIEKTUBBI MOJIEKYIIPHON OMOTEXHOIOTHH.

13.  JlanHble, omyOnmuKoBaHHBIE 1O TporpammaM «I'eHom demoBekay, «1000 remomoBy, «IIpo-
TEOM YeJIOBEKay.

14. I'eHOM KJIETOYHBIX OpraHesll 3yKapHuoT.

15.  OOparHas TpaHCKPUIIIMS U €€ IPUMEHEHHE B TeHETHUECKOW NH)KEHEPUH.

16.  Tenomepnsie mosropsl B JIHK, /IHK-Tenomepasa.

17.  MonekynspHble aclieKThl KaHLIEPOTeHe3a.

18.  Hexommpyromue PHK.

19.  Ponb GepMEHTOB B I€TOKCUKALIMN KCEHOOUOTHUKOB.
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20.
21.
22,

PHK-unTepdepenmms.
[TpuauHBI ¥ TOCIEACTBYS TPUOHN3AIMN OCIKOB.
CoBpeMeHHbIE IIPEACTAaBICHUS O CTPYKTYpe puboCcoM.

IIpumepHBbIe TEMBI JIA00PATOPHBIX padoT:

1.
2.
3.

5.
6.

OmnpeneneHre KOHIIGHTpaIMK Oenka o Metoxy Jloypu
MeTo/1bl OUHCTKY OSTKOB

Dnekrpodoperrdeckoe pasneneHue 6enkos B [IAAT
1) IIpuroroBneHue reei s deKkTpodopesa

2) IIposenenue saekrpodopesa B [TAAT

3) Amnanms snexrpodoperpamMmm

[Tomumepa3Has memHas peakius

1) Beimenenue JJHK

2) Ammumdukanus BeiaeaeHHbIX (parmentos JJHK
3) Bwusyanmzanus mpoayKTOB aMIUTU(HUKALUY U aHAIU3 dJIEKTpodoperpamm
I'enb-punbTpanus 6eakoB

Onenka kayectBa npenaparos JJHK

3ajanus Mo NPAKTH4YECKOH MOAr0OTOBKeE

1.

[Tony4yeHne 6EIKOBBIX SIKCTPAKTOB U3 TKAHEH KUBOTHBIX U PACTCHHUN

HpnMeprle 3alaHus Uil MOJATOTOBKHU K OIIpocaM

1.
2.

3.

10.
11.

12.

13.

14.

15.

16.
17.

MeTtoasr MonekymsipHoit Ouonoruu. [P, npuniun meroxa. Opranuzanus 1adbopaTopuu.
Metonel onpenenenus nepsuuHoit ctpykrypbl JJHK. Onpenenenne nepBUUHON CTPYKTYpbI
OENKOB.

Hcnonp3oBanne MpUHINIIA KOMIIEMEHTAPHOCTH B THOPUAM3AINN HYKJICHHOBBIX KHCIIOT.
JAHK-30H1b1 1 X TPUMEHEHHUE.

PHK-conepxamue Bupycel. CTpykTypa 1 nuki passutuss BUY.

JIHK-conepkamiue Bupycsl U aru. OcoOeHHOCTH CTPYKTYpbl reHOMOB (aroB ¢X 174 u A.
Bupycsl renarura.

Oco0eHHOCTH CTPYKTYpBI TEHOMOB U T'eHOB OakTepuil. [lepeHoc reHeTueckoro mMarepuaa
y Oaktepuil.

CTpyKTypa réeHOMOB DYKapuOT. YHUKaJIbHbIE U NoBTOpstomuecs rensl. CareumrHas JJHK.
CtpykTypa XpomMaTHHa U €€ CBS3b C (DYHKIIMOHAJIBbHOW aKTHUBHOCTHIO reHoma. JIHK-
CBSI3bIBAIOIIME TOMEHBI B O€JIKaX, UX THIIBI.

Hexonupyromas JIHK. Ponp B mMonekymsipaoit spomtoruu. Ocobennoctu crpyktypsl JJHK
KJICTOYHBIX OpraHeyil (MUTOXOHIPUNA U XJIOPOIIaCTOB).

®epmeHTHI U OenkoBble (hakTopsl, yuacTBytomue B perviukanuu JJHK. Ctpoenue, pyHnkunn
u MexanusMm nericteus JJHK-Tenomepas.

PerynsTopHbie 271eMEHTHI F€eHOMa 3YKapuOoT. DHXAHCEPhl U PETYJISALNS TPAHCKPHUIILIUY.
[TonBuKHBIE T€HETUYECKUE 3JIEMEHTHl MPOKapuoT. MoOMIIbHBIE AUCIEPIUPOBAHHBIE TE€HBI
JYKapHoT.

OcobeHHOCTH CTPYKTYpBI reHoMa uesoBeka. [Iporpamma «I'eHoM denoBekay. 3aiauu TeHo-
MUKH U TpoTeoMUKH. HacnencTBeHHble 3a0051€BaHNs U UX JUArHOCTHKA.

MorekyssipHble MEXaHU3MbI T€HeTHUecKo pekomOuHaruu. Cait-cnenupuyeckas pekom-
ouHarus.

Iospexxnenus JHK, ux xnaccudukanust 1 NpUYMHbI UX BOSHUKHOBEHMS. AKTHUBHBIE (QoOp-
MBI KHMCJIOPOJIa, UX BO3HMKHOBEHHE M Bo3aeicTBre Ha cTpykTypy JHK. ®@epmenTtHsie cu-
CTEMBI, ydacTByrouue B cBsi3biBaHun ADK.

Mexaam3mel permaparuu JIHK. Tlpsmas w skcnmswonHas pernapanust. SOS-penaparius.
@epMEHTHBIE CUCTEMBI, YYaCTBYIOILIME B pEIapaliu.

Nupykuusa u MexaHu3Mbl anonTo3a. PakoBoe nepepoxkaeHue KIEeTOK.

OHKOTeHbI, OHKOOEJIKM U BO3MO>KHBIE MEXaHU3MBI UX JCHCTBUS.
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18.
19.
20.
21.
22.
23.

24,

@DepMeHTBI, UCNOIb3yEMbIE B T€HETHUUECKON MHXkeHepuu. Peseprasa, pectpukrasbl, JJHK-
nonumMepasbl. Dparment Kienona.

BekTopbl MOJIEKYISIPHOTO KJIOHMPOBAHUS, UX Pa3HOOOpa3ue U UCIIOJIb30BaHUE B T€HETHYE-
CKOM mHeHepuu. [1a3muasl, ©X CBOMCTBA M UCIOJIb30BaHUE B TEHETHUECKON NHKEHEPUU.
[Tonyuenue pexkomOuHanTHBIX JJHK 1 ux kiioHHpOBaHUE B KJIETKaX OAKTEpHU.

OT. OtkpeiTHE, TpuMeHeHne. CHHTE3 TEHOB C MCIOJIb30BaHUEM 00paTHOM TPAHCKPHUIITA3HI.
Xumuueckuii cuHTe3 reHoB u reHoMOB. PaboTsl X.-I'. Kopana u K Bentepa.

depMeHTHI HEOCITKOBOM MPUPOJIBI: KaTATUTUICCKHA aKTHUBHBIC aHTHTENa (a03uMbI), puO03H-
MBI, THOPUA03UMBI. [IepCrieKTUBBI X TPUMEHEHUS.

Meroasl reHetndyeckoil uHxkeHepuu. [lomyuyeHne MHCynMHA, COMATOTPONMHA, 3PUTPOIIOI-
THUHA, CYNEPOKCUAIUCMYTa3bl, MOHOKJIOHAJIbHBIX aHTUTEI.

IMpuMepHbIe 3a1aHNs JIISI TECTHPOBAHMS
1. K meroaam MOJEKyISPHOI KIMHHYECKOW TUArHOCTHKH OTHOCSTCS BCE, KPOME:
1) nonumepasHas HerHast PeaKIHst
2) ruOpuaM3alHs HYKJICHHOBBIX KUCIOT
3) cexBenupoanue JJHK
4) pecTpUKLUOHHBIN aHAIH3
5) 0akTepHOJIOTHICCKHIA TTOCEB
2. Kakoii ecTecTBEHHBII IPOLIECC CYIIECTBOBAHUS KICTKH JISKUT B ocHoBe [1LIP:
1) TpaHCKpUMLUsS
2) TpaHCIALMS
3) perunkaius
4) crumaiicuHr
3. MonekyaspHO-TeHETHIECKMMHU MapKepaMu [Tl BHYTPUBHIOBOTO THIIHPOBAHMS MUKPOOpPTa-
HHU3MOB SIBIISTFOTCS:
1) cneunguyuecKre caThl IS SHIOHYKIIEa3
2) mIa3sMuIbI
3) cneuuduueckue nocnenoarensHocti JJHK, TecTupyemple ¢ MOMOIIBIO 30HI0B
4) nosropstoiuecs nocienoBarenbuocti JJHK
5) kondpopmarronusie usmenenus ogHonureso JJHK (SSCP)
6) BcE mepeuncieHHOE
4. OCHOBHBIMH HHCTPYMEHTAMH Ul TCHETHYECKOTO KOHCTPYUPOBAHHUS SIBIISIFOTCSL:
1) nporeasbr
2) u3omepasbl
3) pecTpuKTa3bl
4) Tpancdepasbl
5. IIpu kanuOpPOBKE aBTOMATHYECKUX JI03aTOPOB Macca OJJHOTO MIJUTHINTPA TUCTHUTHPOBAHHON

BOJIBI

Dilr
2) 1000 + 5 mr
3) 3aBUCHUT OT METO/Ia TUCTHIUISIIUH
4) 3aBHCHUT OT TEMIIEPaTyphI
6. Ilpubop ms mpoBeaeHUS MOIMMEPA3HOW LEMHOW PEaKIuu U APYTUX TEPMOIMKIMYECKHX TPO-
[[ECCOB HAa3bIBACTCS:
1) ammndukarop:;
2) BOPTEKC;
3) TpaHCHJUTIOMUHATOD;
4) uentpudyra
7. JIast TOYHOTO M3MEpPEHHS BETMYMHBI BOAOPOTHOTO ITOKA3aTeNsl pPAaCTBOPA HCIOIB3YIOT:
1) cnekrpodoromeTp;

2) pH-merp;
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3) MUKHOMETP;
4) bnyopumerp.
8. Ilpomecc y3naBanus T-PHK cBoe#l aMHUHOKHCIOTHI Ha3bIBAETCS
1) cruralicuHr
2) MPOLIECCHHT
3) peKOTHHUIHSI
4) TpaHCIAIuUs
9. Mexanusm npeodbpazoanus npe-MmPHK
1) BBIpE3alOTCs BCE MHTPOHbI, a 9K30HbBI CITUBAIOTCS]
2) BBIPE3AIOTCS BCE DK30HBI, @ HHTPOHBI CIITMBAIOTCSI
3) 9K30HBI MEHSIOTCSI MECTAMU C HHTPOHAMU
4) MPHK craHOBHTCS JJIHHHEE IIPOMATPUYHOMN
10. IIpomotop — 31O
1) yuacrok JIHK, perymupyroiiuii paboTy ornepoHa
2) yuacrok JIHK, onosuaBaemsiii PHK-nonmmepasoii
3) yuacrok JIHK, npekparniarontuii nemxenne PHK-monnmepasbt
4) yuaacrok JJHK, otnenstomuii oneparop oT CTPYKTYpPHBIX T€HOB

11. TTogOepuTe K Kak10i1 aMUHOKUCIOTE COOTBETCTBYIOIIEE CBOWCTBO pajuKaia.

1) ®en A. TuapodusabHbIN ¢ aHHOHHOH TPpyMIIoi
2) uc b. l'uapodunbHbINA ¢ KATHOHHOMN TPYIIION
3) Cep B. I'mapodobusrit

4) I'nmy I'. TonsipHbIiA HE3APSIKEHHBIN

5) Apr

Otsert: 1B, 2I', 3T, 4A, 5b
12. BeiGepure OMH HENPABUIBHBIA OTBET.
I'uapodobHble pasnKaabl aMUHOKHUCIIOT Yallle BCEro pacrioiararoTcs:
1) BHyTpH T7100yJISIPHBIX IUTO30JIbHBIX OCIKOB
2) B MecTax KOHTaKTOB IPOTOMEPOB OJMTOMEPHBIX OCIKOB
3) Ha noBepXHOCTH [IUTO30JIbHBIX OSIIKOB
4) Ha noBepXHOCTH UHTErPAIbHBIX MEMOPAHHBIX OCITKOB
5) B akTUBHOM LIeHTpE OEIKOB
13. BeiOepure 01H HENPAaBUIIbHBIN OTBET.
[[Taneponsr:
1) SBnsroTCst rIIOOYNSAPHBIMU OelTKaMu
2) CBS3bIBAIOTCS C YACTUYHO JICHATypUPOBAHHBIMU O€lIKaMu
3) OGreryaroT pa3pyuieHue YaCTUYHO JeHaTyPUPOBAHHBIX OEIKOB
4) HaxonsiTcst BO BCeX OTIEeNaxX KIETKH
5) VX cuHTE3 yCHIIMBAETCS MIPU CTPECCOBBIX BO3IEHCTBUSIX

14. Yo obmiero Mexxay HATUBHOM U J€HATYPUPOBAHHOM pUOOHYKIICA30M:

1) [TepBrYHas CTPYKTYpa
2) Kondopmanus
3) CtpoeHue aKkTUBHOTO IIEHTpa
4) MexpaaukanbHble CBS3H
5) OyHkus
15. BriGepuTe 0uH HENpaBUIbHBIA OTBET.
benku nenarypupyiot B pe3yabTare:
1) JleficTBHUSA OPOTEOMUTHYECKHX (DEPMEHTOB
2) [oBeIieHUS TEMITEPaTyPhI
3) U3menenus pH
4) JleficTBHsI COJICH TSHKEIBIX METAILJIOB
5) BozneiicTBusi MOUYEBUHBI
16. BeInosHUTE «IIETTHOEY 3aJIaHue.
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a) B popmupoBaHuu TpeTuuHou cTpykTypsl JIHK npunumMator yuacrue:
1) TATA-daxTop

2) I'ucToHbI
3) SSB-6enku

0) 9TH OCJIKKM UMEIOT CYMMAapHBIH 3apsii:
1) IlomoXuTenbHLIN
2) OtpHIaTeIbHbIHI
3) HeittpanbHsiii

B) 3apsi/] 00YCIIOBJIEH IPUCYTCTBHEM B OeJIKe OOJBIIOT0 KOJMYECTBA:
1) I'my, Acnt

2) Jluz, Apr
3) Jleir, den

I') 9TU OCJIKH BXOJAT B COCTaB:
1) Pu6ocom

2) Hyksieocom

3) PennkaTUBHOTO KOMILJIEKCA

1) 00pa30BaHuE 3TUX CTPYKTYpP CIIOCOOCTBYET:
1) Permukarum
2) Komnakrusanuu JJHK
3) [loBermenuto otpumnarenbaoro 3apsaa JJHK
4) Tpanckpunuuu
17. YcraHoBHUTE COOTBETCTBUE.

1. ®parment nenu JHK A.5-U-A

2. Conep>XuT MMypuHOBBIN U TUPUMHINHOBBIN HYK- b. 5-dG-dT

JICOTHIBI

3. ®parment nenu PHK B. O6a aunykneoruaa

4. CollepKUT OCTATKH TOJBKO MYPUHOBBIX HYKJICO- I'. Hu oauH 13 qTUHYKIICOTHIOB
THJIOB

Ortser: 1b, 2B, 3A, 4T
18. BeiGepuTe OfMH HENPABUIIBHBIA OTBET.
Mounexkyna MPHK:
1) [TocTpoena u3 Hykieo3uaMonopocharon
2) Nmeet nonu-A-mnocneaoBaTeabHOCTh Ha 3'-KOHIIE
3) ColtepXKUT paBHOE KOJUYECTBO YPHIMIIOBBIX M aJICHUIOBBIX HYKJICOTHJIOB
4) Ha 5'-KoHIIE IMEET «KATI»
5) O6pa3yer cnupaaTu30BaHHBIC yUACTKH
19. BeiOepuTe 0AMH NpaBUIbHBIM OTBET.
JAHK-nurasza:
1) He BXOOUT B cOCTaB pEIIMKATUBHOTO KOMILJIEKCA
2) Cunresupyet ¢pparments! neneit JJTHK
3) «CumiBaer» hparmeHTh OKa3aKu
4) Katanmsupyet ruaponus 3',5'-hochoaudrbupHoii cBsizu
5) Axtusupyercst TATA-¢pakropom
20. YcTaHOBUTE COOTBETCTBUE.
1) ITpe-TPHK A. OGpazyercs B siape
2) TPHK b. Cunresupyercs npu yaactun SSB-0enkor




3) OGe B. Conepxut cnenuduyeckyro nociae0BaTenbHOCTD -
CCA Ha 3'-xoHIIE
4) Hu ogna I'. He conepXUT aHTUKOJIOHOBOW METIIN
Otser: 11, 2B, 3A, 4b
21. Beibepure OJ1H MPaBUILHBIN OTBET.
[Ipe-MPHK:
1) IIpencrasisier cOO0OM NOJTHBINA TPAHCKPUNT I'eHa
2) [locnenoBarenbHOCTh TPUILIETOB, KOAUPYIOIIUX EPBUYHYIO CTPYKTYpPY Oenka
3) Ha 5'-xon1ie umeet noiv-A-1mocie10BaTeIbHOCTh
4) Cesa3bIiBaeTcsi ¢ puOOCOMOM B 001aCTH KOJIITauKa
5) Beixoaut u3 s1ipa B LUTOILIA3MY
22. Beibepute ouH HENMPABUIBHBIA OTBET.
B xozne o6pazosanus 3penoit MPHK npoucxoaur:
1) Pa3peiB 3',5'-pochonudrpupHoii CBSI3M B MeCTax «BBIPE3aHUS» HHTPOHOB
2) B3aumopeiictaue npe-MPHK ¢ maPHII
3) O6pa3oBanue noauA-mnocieaoBarenbHocTH Ha 3'-koHIIe MPHK
4) Ilpucoeaunenue k 5'-konny MPHK «xama»
5) CesaseiBanue MPHK ¢ cyObeannuiiamMu pubocom
23. Beibepure 0JH HENPAaBUIIBHBIA OTBET.
B mpotiecce anbTepHaTUBHOTO CIUTAMCHHTA:
1) YuactByror maPHII
2) OcyiiiecTBASETCS MOCTPOSHUE «KAMa» Ha 5'-KOHIIE
3) poucxoaut ruaponus 3',5'-pochoaudGpupHoii cBsI3M HA TPAHHIIC FK30H-UHTPOH
4) mssPHII «cmmBaroTy 3K30HBI
5) O6pazyrorcs «3pensiey MPHK ¢ pa3Hoii nepBUUHOM cTpyKTYpoOi
24. DHxaHcep MpeACTaBIseT COOOI:
1) Yuacrok JIHK, KOTOPBIN MOKET CBA3BIBATLCS C PECYIAITOPHELIM OEJIKOM U CTUMYJINPOBATH
TPAHCKPUIILIHIO
2) JHK-cBs3bIBarOLIU PEryIsITOPHBINA 00K
3) He tpanckpubupyemslii 5'-konneBoii yuactok PHK
4) TpaHcKpUIIIMOHHBIN (pakTop, cBs3bIBatouuiics ¢ PHK-nonmumepasoit
5) I'en, konupyroluii cTpoeHne Oeka, peryIupyoiero TpPaHCKPHUIIITUIO
25. B B-mienu 0HOTO M3 BAPHAHTOB FeMOTIIO0OMHA OTCYTCTBYIOT aMUHOKHCIIOTHI € 92-1i 110 94-10.
OTO SBISETCS PE3YIBTATOM:
1) AnbrepHaTuBHoOro craiicuara npe-MPHK remorno6una
2) enenuu 3 HyKJICOTHIOB B TeHE -1IeTH reMOTIO0NHA
3) [lenenuu co CABUTOM paMK{ CUUTHIBAaHUS
4) O6pazoBanus MPHK remornoOuHa, yKopoueHHOU Ha 9 HYKIICOTHUIOB
5) OGpa3oBaHusi TEPMUHUPYIONIETO Ko0Ha B mojiockeHnn 93 MPHK remorno6una

5.4. MeToanyeckue MaTepuaJibl, ONpeaesiomue NpoueIypbl OUeHUBAHUS 3HAHUM, yMe-
HHI, HABBIKOB M (WJIM) ONbITA JeATEJbHOCTH, XapaKTePU3YyIOUIMX 3Tanbl GpopMupo-
BaHHUs KOMIETEeHIH .

OcBoeHme JUCHUIUTMHBI TPEIyCMaTPUBAET ONPOC, TECTUPOBAHKE, BHIIOJTHEHUE J1a00-
paTOpHBIX paboT, BHIMOJHEHHUE 3aJaHUI TI0 IPAKTUIECKO IMMOATOTOBKE , HAIMCAaHUE pedepara,
BBINOJIHEHUE KOHTPOJILHOTO 3aaHUs

MaxkcuMaIbHOE KOJIMYECTBO 0ayUIoB o mucruiuivae - 100 6amios.

MaxkcumanbHOe KOJIM4eCTBO 0alllIoB, KOTOPOE MOXKET HabpaTh CTYJEHT B TEUEHUE ceMecTpa
3a pa3nuyHble BUAbI padoT — 70 6amioB. MakcumanbHas cymma 0ajijioB, KOTOPBIE CTYJEHT MOXET
noiy4yuTh Ha ok3amene — 30.  IIpomexyTouHas aTTecTanys NpoBOAUTCS B (popMe IK3aMeHa.

20



OKk3aMeH IMPOBOAUTCH IO BOIIPOCaM. Ha »kx3amene CTYACHTBI JOJDKHBI 1aBaTh PA3BCPHYTHIC OTBCTHI
Ha TCOPCTUUCCKHUE BOIIPOCHI, IIPOABIIAA YMCHHUE ACIATh CaMOCTOATCIIbHBIC O606I].[€HI/15I 1 BBIBOJHI,
MMPpUBOAA AOCTATOYHOC KOJIMUCCTBO ITPUMCPOB.

IIxana oneHNBaHNA DK3aMeHA

Iloka3zaTesanb Baun
[ToHO pacKphITO coJepIKaHKUe MaTepraia B 00beMe IIPOrpaMMBbl; YETKO H TIpa- 21-30
BWJILHO JIAHBI OTIPEJICNICHNS] H PACKPBITO COACPKaHUE MOHSATHI; BEPHO UCIIOJIB30-
BaHbBI HAYYHbIC TEPMUHBI; JUIS I0OKA3aTeNILCTBA HCIONIB30BAHBI PA3IHYHbIC YMe-
HUSI, BBIBOJIBI M3 HAOJIOJICHUI U OIIBITOB; OTBET CAMOCTOSITEIILHBII, UCIIOIh30Ba-
HBI paHee MPUOOpEeTEHHbIE 3HAHUS.
PackpbITo OCHOBHOE COJIep)KaHUe MaTepualia; B OCHOBHOM MPABUIILHO JAaHBI 11-20
OIpCACJICHUA MOHSATHUH U UCIIOJIb30BaHbI HAaYYHBIC TCPMUHHBI; OIIPEACTICHUS IIOHA-
THH HCIIOJHBIC, JOMMYIICHbI HE3HAYUTCIIbHBIC HAPYIICHUA TTOCJICA0BATCIIbHOCTU
W3JI0’KEHHs1, HEOOIbIIINEe HETOYHOCTH MPH MCIIOJIb30BAaHUU HAYYHBIX TSPMHHOB
WU B BBIBOJIaX M 0000IIEHUSIX 13 HAOIIOICHUH U OIBITOB.
Y CBOCHO OCHOBHOE COJIEpKaHUE yIeOHOTO MaTepralia, HO U3JI0KEeHO (hparMeH- 5-10
TapHO, HE BCEr/ia MOCIIEA0BATEIILHO; ONPE/ICIICHHS TIOHSATUI HETOCTATOYHO YeT-
KHE; He HCIOJIb30BaHbI B KAYECTBE JJOKA3aTEIbCTBA BBIBOJIBI U 0000IICHHS 13
Ha6J’HOIIeHHI>i U OIILITOB HUJIK JOIIYIICHBI OHII/I6KI/I IIpU UX U3JI0KCHUHU; JOMMYIICHBI
OHH/I6KI/I 1 HETOYHOCTH B UCIIOJIb30BAHNU Hay‘lHOﬁ TCPMUHOJIOTUH, OTIPECACIICHUN
TIOHATHIA.
OCHOBHOE CO/IEp)KaHUE BOMPOCA HE PACKPBITO; HE JaHBI OTBETHI HA BCIIOMOTa- 0-5
TEJIbHBIC BOMPOCHI; JOMYIICHBI IPyOble OIIUOKU B ONPEICIICHUY MOHSITHH, IPU
UCIIOJIb30BAaHUH TEPMUHOJIOTHH.

HTorosas mkaja BbICTABJIEHHS OLIEHKH 110 JUCHHUILIMHE

Hrorosas OIICHKA 110 JUCHHMITIIMHE BBICTABJIACTCA 110 HpI/IBe)IGHHOI\/JI HMXXE IIKaJIC. HpI/I BBICTaB-
JICHHH UTOTOBOM OLICHKU MpETIoAaBaTCIICM YYHUTHIBACTCA pa60Ta CTyACHTAa B TCYCHHUEC BCETO CPOKa
OCBOCHU TUCHUIIINHBI, 4 TAKXKEC 6aJ'IJ'IBI, MMOJIYYCHHBIC Ha HpOMe)I(YTOHHOﬁ aTTecraluu.

Banibl, nosny4eHHbie 00y4alOmMMcs B Teve- Ounenka no JMCUUINIMHE
HHE OCBOEHHS THCIHUILIMHBI
81-100 OTIINYHO
61-80 XOpOIIIO
41-60 YIOBJIETBOPUTEIBHO
0-40 He ynosnerBopuTENnbHO

6. YYEBHO-METOJANYECKOE U PECYPCHOE OBECINHEYHEHUE JUCHUIIJINHBbI
6.1. OcHoBHas quTepartypa:

1. Konnues, A. C. MonekynspHas 6uonorusi: yueonuk st By3oB / A. C. Konnues, I'. A. CeBactb-
saoBa, W. JI. [[BeTkoB. — 5-¢ m31. — Mocksa: FOpaiit, 2021. — 422 c. TekcT: 35eKTpoH-
uerit. — URL.: https://urait.ru/bcode/459165

2. MonexynsipHas 6uonorus. [Ipaktukym: yuye6Hoe mocobue aiist By30B / mox pen. A. C. Konnde-
Ba. — 2-¢ u3n. — Mocksa: HOpaiit, 2021. — 169 c¢. — Tekct: snextponnsiii. — URL:
https://urait.ru/bcode/475012

6.2. lonoiHUTeIbLHAS JIUTEpPaTypa:
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6.

baxxenosa, I.A. OCHOBBI MOJIEKYJIIPHON OMOJIOTHH: TEOPHsI U MpakThKa: yaed. mocodbue / U. A.
baxenosa, T. A. Ky3nernona. - CII6.: JIanp, 2018. - 140c. — TekcT: HemocpeACTBEHHBIN
buonorus B 2 4.: yuebnuk asns By30B / mox pea. B. H. Speiruna, Y. H. BoakoBa. — 7-e uzn. —
Mockga: IOpaiit, 2021. — Texkcr: anextponnsiit. — URL: https://urait.ru/bcode/470631,
https://urait.ru/bcode/470632

. Epmios, 0. A. buoxumus: yuyebHuk u npaktukym s By30B / FO. A. Epmios, H. U. 3aiinesa.
— 2-e ma. — Mocksa: HOpaiit, 2021. — 323 c. — Tekcrt: snextponnsii. — URL:
https://urait.ru/bcode/469840

Konecnukos, E. 0. Onenka Bo3IelHCTBUS Ha OKPYKAOIIYIO Cpeay. DKCIepTru3a 0€30MacHOCTH:
yueOHuK u npaktukyM s By30B / E. FO. Konecaukos, T. M. KonecaukoBa. — 2-e¢ m3m. —
Mocksa:  IOpaiit, 2021. — 469 <c¢. — Tekcr: onekrponnsnii. —  URL:

https://urait.ru/bcode/468928

Komog, B. Il. buoxumus: yuebnuk mis By3oB / B. I1. Komos, B. H. IlIBenoBa. — 4-¢ u3g. —
Mocksa:  IOpaiit, 2021. — 684 c¢. — Tekcr: onekrponnsnii. —  URL:
https://urait.ru/bcode/477904

Crmpun, A. C. Monekynsipaas 6uosorusi. Pubocombr u Onocunres Oenka: yaeOHOe mocodue /
Cmupun A. C. - Mocksa: Jlaboparopus 3uanwmii, 2019. - 594 c. - ISBN 978-5-00101-623-6. -
Texct:  amektponnbri  //  3BC  "KoncymbranT  crtymenrta":  [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785001016236.html

[Mpomkuna, E. H. MonekynsipHasi OHOJOTHSA: CTpecC-peaklnuu KISTKH: ydyeOHoe mocodue s
By30B / E. H. IIpomkuna, . H. FOpaneBa, A. A. MockaneB. — Mocksa: IOpaiit, 2021. — 101
c. — Tekcer: anexTponnsiii. — URL.: https://urait.ru/bcode/473783

SAxymnos, T.P. Monekynsapraas OnoTexHoyorus: ydeOHuK st By30B / T. P. Skymos, T. X. ®aun-
30B. - CII0.: JIanb, 2019. - 160c. — TekcT: HEMOCPEACTBEHHBIN.

6.3. Pecypcbl uHGOPMAIIHOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTn « AHTEpHET»:

http://www.chem.msu.ru/rus/elibrary/welcome.html — snekrporHas OuOIHOTEKA YYEOHBIX
MaTepUaIOB 10 XUMHUH

http://www.genom.gov — HannroHaabHBIN HCCIIE0BATEIbCKAN HHCTUTYT IeHOMA YelIOBeKa —
HOBe#imas nHpOPMAIKs [0 UCCIIEIOBAHUIO TEHOMA YeIOBEKa

https://id0.tSu.ru — BUpTyaabHbIH Ta00PATOPHBINA MPAKTHUKYM: CIIPABOYHUK
http://www.evolbiol.ru — uahopmannoHHO-00pa30BaTEIbHBINA TOPTAI

https://www.booksite.ru — yaeOHHK 110 OHOTOTHYECKONH XUMHUH
http://elementy.ru/catalog/t51/Biokhimiya - 6a3b1 JaHHBIX 110 OHOJIOTUYECKONH XUMHUH
http://humbio.ru — 6a3b1 TaHHBIX 110 OMOJIOTHUHU YETOBEKA

http://www.ncbi.nlm.nih.gov/ — GaHk JaHHBIX MO MEPBHYHBIM CTPYKTYypaM HYKICHHOBBIX
KHCIIOT

https://www.embl.de/ — 6a3b1 yueOHBIX 1 HAYYHBIX MATEPUAJIOB 110 OUOJIOTUYECKON XUMHHU
https://www.ddbj.nig.ac.jp/ — 6a3a JaHHBIX MO HCCICIOBAHUSAM B 00JACTH OHOIOTMYECKOIl
XUMUH

http://erop.inbi.ras.ru/ — 6a3a aHHBIX IO TPUPOIHBIM OJTUTOEIITHIAM
http://genefunction.ru/public_results — syekTpoHHas cCTeMa aHHOTAIMK OAKTEPHATBHBIX T'e-
HOB

https://toukach.ru/rus/csdb.htm — 6a3a 1aHHBIX 1O CTPYKTYypaM MPUPOIHBIX YIIIEBOIOB
http://www.uniprot.org/ — 6a3a 1aHHBIX 0 OeNKax U uxX QYHKIHIX
http://www-nbrf.georgetown.edu/ — 6a3a JaHHBIX MO TMEPBHYHBIM IOCIECIOBATEIBHOCTAM H
MPOCTPAHCTBEHHOM CTPYKTYpE OENKOB

7. METOANYECKHUE YKA3AHMUS 1O OCBOEHUIO JUCIIAITIJIMHBI

l.MeTO,Z[I/I‘lCCKI/IC PECKOMCHAAIIUH 110 IMOATOTOBKE K IMMPAKTUYCCKUM U J'Ia60paTOpHLIM 3aHs-
TUAM
2. Mertoauueckue PEKOMCEHAA U 110 OPpraHu3anuu CaMOCTOSTEILHOMN paGOTLI CTYACHTOB
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http://www.chem.msu.ru/rus/elibrary/welcome.html
http://www.genom.gov/
https://ido.tsu.ru/
http://www.evolbiol.ru/
https://www.booksite.ru/
http://elementy.ru/catalog/t51/Biokhimiya
http://humbio.ru/
http://www.ncbi.nlm.nih.gov/
https://www.embl.de/
https://www.ddbj.nig.ac.jp/
http://erop.inbi.ras.ru/
http://genefunction.ru/public_results
https://toukach.ru/rus/csdb.htm
http://www.uniprot.org/
http://www-nbrf.georgetown.edu/

8. THO®OPMAIIMOHHBIE TEXHOJIOT'UU AJ51 OCYHIECTBJIEHUS OBPA3OBA-
TEJBHOI'O ITPOLUECCA IO JUCIHUIIJIMHE
JInleH3HMOHHOEe MPOTrpaMMHOe o0ecrevyeHne:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

NudopMmannoHHble CIPABOYHbIE CHCTEMBI !
Cucrema TAPAHT
Cucrema «Koncynbrantllmocy»

IIpodeccnonanbHbie 0a3bl JaHHBIX:

fgosvo.ru — IMopran deepanbHbIX TOCYAAPCTBCHHBIX 00Pa30BaTEILHBIX CTAHIAPTOB BBICIIIEIO 00-
pazoBaHUs

pravo.gov.ru - OdbunuaiasHeI HHTEPHET-IIOPTAI IPAaBOBOI HHMOPMAIINU

www.edu.ru — ®eaepanbHbiii mopTai Poccuiickoe oOpazoBaHue

CB0001HO pacnpocTpaHsieMoe NPOrpaMMHoOe o0ecriedeHne, B TOM YHUCJIe 0Te4eCTBEHHOI0
NPOMU3BOACTBA

OMC IlIneep (st BOCIIpOU3BEACHUS DIEKTPOHHBIX Y4eOHBIX Moysieil)

7-zip

Google Chrome

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI
MatepurainbHO-TEXHUUYECKOE 00eCIIeUeHHE TUCIIUIUINHBI BKIIOYAET B ce0s:
- yueOHbIe ayTUTOPHUHU ISl IPOBEICHHS 3aHATUH JIGKLIMOHHOTO U CEMUHAPCKOT0 TUIIA, KYpCOBO-
ro IPOEKTUPOBAaHUS (BBIMOJIHEHUSI KYPCOBBIX paboT), IPYNIOBBIX U UHAUBHUIYaJIbHBIX KOHCYJIb-
TaIUH, TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTally, YKOMIUIEKTOBaHHbIE yu4eOHOM Me-
0enblo, JOCKOM, IEMOHCTPAILIMOHHBIM 000PY/IOBaHUEM;
- IOMEUICHHUS JJIs1 CAMOCTOSITENIbHON paboThl, YKOMIIJIEKTOBaHHbIE Y4eOHOI MeOelbto, Iepco-
HaJIbHBIMU KOMIIBIOTEPAMHU C MOJKIIOYEHHEM K ceTu MHTepHeT u obecriedeHreM JocTyna K
3JIEKTPOHHBIM OHMOJIMOTEKaM U B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay
- m1aboparopusi, OCHaILlEHHas: 000pYyI0BaHUEM: NIEPCOHATLHBIMU KOMITBIOTEPAMHU € MOJIKJIIOUE-
HUeM K ceTd HTepHeT, HabopaMH IEMOHCTPAIIMOHHOTO 000PYIOBaHUS M yUeOHO-HATJIATHBIMU
OCOOUsIMH.
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http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

