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IIporpammy paspa6oran:
I[Ipodeccop kadenprr BeTepunapHoit
TeHeTHKH U OMOTeXHOJIOIHH, OKTOP 6HOJI. /
HayK & A/ 0.C. KopotkeBuy
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1.

Ilnanupyemsbie pe3yJbTaThl

o0yyeHHsT MmO JgUCHUIUIHHe (MOIYJII0),

COOTHeCeHHBIe C pe3yJIbTaTaMH 0CBOeHHUsI 00pa3oBaTeIbHOM NPOrpaMMbI

Hvcniviuiiia MonekyisipHas 6M0JIorusi B COOTBeTCTBUU ¢ TpeboBaHusmu ®I'OC

BO u ¢ yuerom IIOOII (npu Hanmvuyuuy) HampaBjieHa Ha ¢GOpPMHpOBaHUE CJeYIOIIUX
xkomrerenimii (YK, OIIK, ITK, IICK, ITKO, ITKP, [TIKB"):

Tabmura. CBsi3b pe3ynbTaTOB 00yUeHHs C MPUOOpeTaeMbIMUA KOMIIETEHIIUSIMA

KO)I 1 HaMMeHOBaHHe

KO)] W HAaMMeHOBaHHe

38HJ’IHHHPOB3HHLI€ pe3yibTaThbl O6y‘iEHI/IH

KOMIIeTeHIIT1U1 HWHOWKATOpad JOCTHUXKeHU
KOMIIeTeHIITH
[1K-3 Cnoco6en |HITK3.1Temoncmpupyem 3Hate: — ocobenHocmu cocmaba 6 Kiemke
) Y Hykieomudo6 U HYKJIEUHOBbIX  KUCAOM,  UX
\paspabamvibamsb HabBbiku paspabomku
npednodiceHus no |npednooicenuii o memabonusm, munet cmpykmypbt JHK u PHK,
cobepuencmBobaniio onmuMusauUL MeXaHU3Mbl  MAMPUYHbIX ~ CuHMe306, penapauuu,
BLOMEXHONOPLL ¢ |6uomexnonozuecKUX [pekoMbuHauuu u sxcnpeccuu 2eHoB, oaduHz 6enkob,
LCNONb30BaHUEM npoueccof u  ynpabieHuio MONEKYASPHO-buoN02UYecKUe NPUHUUNBL CMPYKMYpbl
MUKDOGLOTOZLHECKO20 Bbinyciom u @Pynkyuu 6buomembpaH KIemoK, anonmoasd,
CUMME3a U l6uomextonosuueckoii KaHuepoaeHe3d u HacaedcmBeHHbIX
Guompancgopmaiy npoByKuu 3aboneBaHuli;Memodbl 2eHeMuUYecKoli UHMCeHepuu U
buomexHoo2uU;
MUKDOOP2aHU3MOG,
TETOUHBLX KyoIYD YMeTb: — TPUMEHSTb TeOpeTHYeCKHWe 3HAHWA U

HCUBOMHbBIX U pacmeHuli

MMPaKTUYeCKWe HAaBBIKA B ITPAKTUYECKOH W HaydHO-
KCCIIe[IOBATe/IbCKON  eaTelIbHOCTH; BBIACNAThL U3
KJIETOK HYKJIEOITPOTEU IbI WJTH HYKJIEMHOBBIE KUCJIOTHI,
HCCIeIoBaTh HMX COCTaB, ITPOBOIWTL paslesieHHe
MeTolaMU xpoMartorpaduu, anexTpodopesa;
npoBosuTh [IIIP-peaktmio u ee MoaudHUKaIUU;
BBIIENSATh, OYHINATh, pa3dessaTb OHOOPTaHWYECKHe
COeIMHEHWSI W OMNpedeNiaTb WX OHOJIOTHYeCKYIO
aKTUBHOCTh; npoBodumb 06pabomky pesyabmamob
9KcnepumeHma u oueHuBambv ux 6 cpaBHeHuu c
IUMepamypHbviMu  OaHHbIMU;  UHMepnpemupoBams
[pe3yabmamsl  MONEKYASPHbIX — uccaedobaHuli 0
OlUeHKU cocmosHus obmeHa Beutecmb U KOMNIEKCHOU
duasHocmuku 3abonebaHuti HcuBOMHbLIX;

Bnaperb:— mepmuHamu u NOHAMUAMU MOJEKYASIPHOL
6uonoauu; cobpemeHHbiMU  Memodamu  uccaedoBaHus
HykJIeuHoBbIx Kuciom u 6eakoB 0as npobBedeHus
CMPYKMYPHO-PYHKUUOHAIbHO20 AHAAU3A.

2. MecTo mucnuIuIuHbl (MOJyJisl) B CTPYKType 00pa3oBaTeIbHOI IPOrpaMMBbI

Hucnunimaa MonekynspHas OU0JIOrUsl OTHOCUTCS K BApUAaTUBHOM YaCTH.
JlaHHasl TUCIMIUIMHA ONUPAeTCs Ha KypChl JUCIMIUIMH: «MUKPOOUOTEeXHOJIOTHSD,

«METOHOJIOI‘I/ISI HAYYHBIX HKCCJIeIOBAHUN B 6I/IOTEXHOJIOI‘I/II/I»,

«BI’IOHH)KEHEDI/ISI»,

«MOJIEKVJISIDH&H BUPYCOJIOTHA,

U SBJISIETCS OCHOBOM I Imocjieayrwoumero u3y4eHus

JUCIUILIINH: «['eHeTryeckass MHXeHEpHsY, ((HMMVHO6I/IOTQXHOJ'IOFI/IH», «buoTtexHonorus

IIpOM3BOACTBA MHKDOOHBIX mperiapaToBy, «buoTexHosorus IIPOU3BOACTBA
AHTUOUOTUKOB).
1 YK — yausepcansusie komnerennnu, OIIK — obmenpodeccrnonansapie komneteniun, ITK — npodeccrnonansHbie

komnereHnny, IICK — npodeccrnonansHo-ciennanuzupoBanssle kommeTeHun, ITKO — npodeccrnonansHpie KOMITETEHIINH,
ycranosneHsabie [I0OII kak o6s3arensabie, IIKP — npodeccuonansusie koMmmnetennny, ycranosinerasie [IOOIT kak
pexomenayemsie, [IKB — npodeccronansable KOMIETeHITNH, ycTaHOBIeHHBIE OO.




3. ConepixaHue TUCIUILUTHHBI (MOXYJIs)

Pacnpe,ueneHI/Ie YaCcoB II0 TeMaM M BUAM 3aHITHUM IIpeacTaBJIdeTCsa B Ta6JII/II_Ie 2
0 KXJI0M hopMe 00yUeHUs (ouHasi, 3a09Hast, OYHO-3a04YHAs)

Tabmuma 1. Ounas bopma

KonmaecTBo yacoB dopmupye-
Ne H Bug Camocr. Bcero Mble KOMIIe-
dMMeHOBaHHe pa3/iejiIoB U TeM .HEKHI/II/I
/I ) 3aHSATHUSA pabora | mo Teme TeHIUU
( (i) | (CP)
1 2 3 4 5 6 7

1. Beegenne

1.1 [Tpenmer, 3aauu U METOMBI 2 8 1 11 K-3
MOJIEKYJIIPHON OHOJIOTUN

2. MousekynspHasi 010JIOTHSI 0eJIKOB

2.1  |Crpykrypa u pyHKINY OesIKoB 3 8 1 12 TIK-3

2.2 ®onguHr 6e1KoB 3 8 2 13 TIK-3

3. MosiekyisipHasi 6HOJIOTHSI HYKJICHHOBBIX KHCJIOT

3.1 |CtpykTypa ¥ QyHKINS HYKJIIEMHOBBIX |3 8 2 13 K-3
KHCJIOT

4, Me:xmonekysipHbIe B3aUMOJIEHCTBUSA U UX POJIb B QYHKITHOHHPOBAHHUH KUBBIX
CHCTEM.

4.1  |OcobeHHOCTH MeXMOJIEeKYISIPHBIX 3 2 5 K-3
B3aMMOJEUCTBUN

4.2  |buomemOpaHBI: CTPYKTypa U 3 1 4 K-3
MEXXKJIeTOYHbIe B3aMMOIeHCTBHS

4.3  |AnonTo3 8 2 10 TIK-3

5. I'eneTHueckas MH:KeHepHsI

5.1 Texnuka pekom6buHaHTHBIX JIHK 3 8 2 13 K-3
[TonroToBka K 5K3aMeHy 27 27
Hroro 20 48 40 108

Y4ebOHass [1edITeJIbHOCTh COCTOMT M3  JIeKIMH, J1abOpaTOpHBIX  3aHSITHH,
CaMOCTOSITeJIbHOM pabOThl, KOHTPOJIbHOM PaboThl. CTyJeHTbl MOTYT Yy4acTBOBaThb B
Hay4HO-MCCJIe[I0BaTeIbCKOM paboTe 1 B KOH(pEepeHIIHsIX.



Tabmnuia 2. 3aouHast popma

KommaecTBo yacoB dopmupye-
Ne HaumenoBanuve paszesios 1 TeMm Jlexuyu Bun Camocr. Beero MPIE KOMITES
pasn 11
/I oD 3aHSATHUSA pabora | mo Teme TeHIUU
(JIP) (CP)
1 2 3 4 ) 6 7
. Beegenne
1.1 [Ipeamer, 3agaun ¥ MeTOMbI 1 7 8 K-3
MOJIEKYJISIPHON OHOJIOTUN
2. MosekynspHasi 010JIOTHS 0eJIKOB
2.1  |CrpykTypa u GyHKIHH OEJTKOB 2 10 12 TIK-3
2.2 ®onguur 6e1xKoB 1 2 11 14 TIK-3
3. MousekynsipHasi 0HOJIOTHSI HYKJICHHOBBIX KHCJIOT
3.1 |CtpykTypa 1 GyHKIHS HYKIeMHOBBIX |1 2 11 14 K-3
KHUCJIOT
4. Me:xmonekysipHbIe B3aUMOJIEHCTBUSA U UX POJIb B QYHKITHOHHPOBAHUH KUBBIX
CHCTeM.
4.1  |OcobeHHOCTH MeXMOJIEeKYISIPHBIX 10 10 K-3
B3aUMOJIENCTBUH
4.2 |buomeMbpaHbI: CTPYKTYypa U 12 12 K-3
MEXXKJIETOUHbIe B3aUMOJIeUCTBUS
4.3  |AmonTo3 2 12 14 TIK-3
D. I'eneTnyeckasi UHKeHepUs
5.1 |Texnnka pexom6buHaHTHBIX JIHK 1 2 12 15 [IK-3
[ToaroToBKa K 53K3aMeHy 9 9
Hroro 4 10 94 108

YuebHasi fedTeNbHOCTb COCTOMT U3  JIeKIMH, J1abOpaTOPHBIX  3aHSTHH,
CaMOCTOSTeJIbHOM paboThl, KOHTPOJIbHOM paboThl. CTymeHTbl MOTYT y4acTBOBAaTh B
Hay4HO-MCCJIe[I0BaTeIbCKOM paboTe 1 B KOH(pepeHIIHsIX.

3.1.Conep:xaHue OTHeIbLHBIX Pa3fiesioB U TeM

Pasnen 1. BBenenune

Tema 1.1. IIpedmem, 3ad0a4u u Memoodsbl MOJCKYASIPHOLL OHuono2ull

[TpegMeT U coBpeMeHHbIE TeOpeThYeCKue U MpaKTUYecKue 3a7jaqv MOJIeKYJIIPHON
O6UOJIOTUH, MECTO MOJIeKYJISIPHOUW OUOJIOTUM B CUCTeMe OUOJIOTUYeCKUX JUCHIUILIVH, POJlb
OUOXVMMUM, ITUTOJIOTUM Y FeHEeTHKU B CTAHOBJIEHWU MOJIEKYJIIpHOM Ouosioruu. Mcropus
BO3HUKHOBEHHUsI U PA3BUTUSI MOJIEKYJISIpHOM Ouosioruu. IlepcrieKTHBBI JlabHeNIero
pa3BUTHS. ~ MOJIEKYJIIPHOM ~ OMOJIOTMM  HYKJIEMHOBBIX  KUCJIOT,  OeJIkoB |
MaKpOMOJIEKYJIIPHBIX ~ B3aUMOJIEVCTBUU. Metonibl  MOJIEKyJISIpDHOM buosorun
(pPeHTTeHOCTPYKTYPHBIM aHanmu3, SAMP, a5ilekTpoHHasi MUKPOCKOMUS, TeHHO-UHXXeHepHbIe
MeTOJIbl, MOJIEKYJISIPHOe KIIOHWPOBAaHWe, MeTO Ibl KADTUPOBAHMUS).

Paznen 2. MouekyssipHast 01010rHUsI 0€JIKOB

Tema 2.1. Cmpykmypa u ¢yHkuuu denxo6

Pasnoobpasue cTpykTyp U PyHKIMM OelkOoB. OBOJIONUS CTPYKTYpPbl OEIKOB U
BUJI000pa3oBaHve. MeToJibl ompeJiefieHUs] cojiepaHus Oesika. [lepBuyHas cTpykTypa



KaKk ypoBeHb opraHuzanuu 6Oesika. KoHdopmalimoHHble CBOMCTBA MOJIUANENTUIHBIX
neneri. CTpyKTypHBble OCOOEHHOCTU TEeNTHUIHOW CBsI3U. POJib BOJOPOIHBIX CBSI3eM B
(GOpPMHUpPOBAaHUM BTOPUYHOU CTPYKTYpBL. JloMeHbl M ux ¢dopmupoBaHUe. TpeTrdHas
CTpykTypa besika. Ponb mUCYJIbUIOHBIX CBsI3eM B CTAOWIM3allMA TPETUYHOM CTPYKTYPBI
6enkoB W TmenTUAOB. Y3HaBaHue Oenkamu JIHK. Ilpokapuotudeckue cUCTEMBI.
3HaueHHe CTPYKTYpPHOTO MOTHBA «CIMpPalb-TIOBOPOT-CIIMPAJIbY KaK BaKHEUIIero
aneMeHTa B  crenuduyeckoM  y3HaBaunuM  JIHK-Gesok.  Y3HaBanune JIHK
3yKapUOTUYECKUMU dakTopamu TPAHCKPHIIITUH. CrpykTypa TATA-60kc-
CBsi3bIBatoIero Oejika, ero B3aumoperctBue ¢ JIHK, ¢opmupoBanue rerepoarmMepos.
Cnernuduryeckre TpPaHCKPUIILIIMOHHBIE (aKTopbl 3ykKapuoT. CTpykTypa 0eJiKoB,
IIPUHMMAIOIIMX Y4acTHe B Ilepe/iadye CUTHAJIA B KJIETKY.

Tema 2.2. Pondunz 6enxob

@onauHr  6enkoB:  OOlIMe  TpeficTaBiieHWs.  @PakTOpbl,  OIpeJessiolIye
MIPOCTPAHCTBEHHYIO CTPYKTypy Oenka. Mojenu cBopaurBaHus 6eyikoB. @PakTopbl
¢dosmunra. [laneponsl, cTpykTypa U QpyHKIUMUA. COPpTUPOBKAa M MOJUQHUKAIIUS OEeJIKOB.
bone3nu, cBsg3aHHbIe C HapylleHueM ¢oiiauara 6eakoB. CoBpeMeHHbIe MpefCTaBIIeHUs O
CTPYKType pubocoM. JTambl TPaHCISIWM, ee MexaHW3Mbl W peryssnus. llepeHoc
HOBOCHHTE3MPOBAaHHbIX OeJKOB 4Yepe3 MeMOpaHy KJIETKH, ITOCTTPAHC/ISIIAOHHbIE
Moaudukanuu 6enkoB. IIpoTeomuka v ee 3HaueHue.

Paznen 3. MoutekyssipHast 0M0/10THsI HyKJIEMHOBBIX KHUCJIOT

Tema 3.1. Cmpykmypa u fyHKuUU HyKIeuHOBbIX Kucaom

Crpykrypa JIHK. YHukanbHble u moBTopsitoniyecs mnociefgoBaresibHocTd JTHK,
catesiatHast JIHK. OTiauuus cTpyKTypbl TEHOMOB IIPO- M 3yKapUOT. | 'OMeo3rCHbIe TeHbI.
Hesanepubie reHombl. OcobenHocTtd cTpyKTypbl U ¢yHkuui JIHK MuToxonapuii u
xnoporutactoB. JIHK-comepxaiive Bupycbl u  dard. [lojBukHble TeHeTU4YecKue
3JIeMEeHTHI Y 3BOJIIOIUSI TeHOMOB. JK30HBI M MHTPOHBI B TeHAX 3yKAapUOT. PerysstopHbie
MOCJIeIOBAaTeIbHOCTU 3YKAPUOTUYEeCKUX TeHOMOB. CTpyKTypa XpoMaTHMHa Spa |
xpomocoMbl. Permukanmsi  JIHK. OcHOBHble TPUHIUIBI, MeXaHU3M, peryJsiius
peruukanuu. PepmMeHTHI U 6eJIkOBbIe (GPAKTOPbI, YIACTBYIOIINE B PeIUIMKAIMU. TOYHOCTh
Y OIIMOKU peluIMKallviKi U X OHUosorudeckoe 3HaueHre. CoBpeMeHHbIe MpeCTaBIeHUs O
ctpykrype TPHK, pPHK, mMPHK wu Bupychueix PHK. TpaHckpumnius, ocobeHHOCTU
TPAHCKPUMIMKA Y 3YKApUOT W IMpOKapuoT. [IpomeccuHr wu crulaicuHr. PuGo3uMBL.
OOpaTHasi TPAaHCKPUWIIIMSI Y ee 3HA4YeHWe IS TeHeTU4eCcKoM WHXXeHepud. CTPYyKTypa
JIHK. YuukanbHble 1 noBTopsitolrecs nocienoBatenbHoctu JIHK, catemnuthas JITHK.
OTnuumsi CTPYKTYpbl T€HOMOB MpPO- U 3yKapuoT. ['omeosucHble renbl. Hesimephbie
reHomMbl. OcobeHHOCTH CTPYKTYpbl U GyHkimK JJHK MUTOXOHIIpH M XJIOpPOIIACTOB.
JHK-conepxaiiive Bupychl v daru. [logBrkHble reHeTHUYeCKHe 371eMeHThl U 3BOJIIOIUS
reHOMOB. JK30HbI U UHTPOHBI B TeHaX 3YKapUOT. PeryisTopHble MOC/ie10BaTeIbHOCTH
JYKApUOTHUYeCKUX reHOMOB. CTpPyKTypa XpOMaTHHa Siipa XU XpPOMOCOMBI. Peruvkarius
JHK. OcHoBHBIe NpUHIUIBI, MeXaHWU3M, PeryJsius periMkanud. @®epMeHTH U
6esikoBble GaKTOPHI, YUYACTBYIOIYE B PeIUIMKAIMA. TOYHOCTh U OLIMOKYU PeruiuKaliu U
ux Ouosnoruyeckoe 3HaueHue. CoBpeMeHHble TipeficTaBiieHus o ctpykrype TPHK, pPHK,



MPHK u Bupychubix PHK. Tpanckpumniys, ocobeHHOCTH TPaHCKPUMIMHA y 3YKapUOT U
npokapuoT. IlpornieccuHr u crutavicuar. Pu6o3umbl. OOpaTHas TpPaHCKPHIIIMS U ee
3Ha4YeHMe JJIsi TeHeTU4eCKOM MHXeHepHHU.

Pasgen 4. MexMosiekynsipHble B3auUMOJEHCTBHSI H HX Ppojlb B
(QYHKIIMOHHPOBAHNH KUBHIX CHCTEM

Tema 4.1. OcobeHHOCMU MEHCMONCKYASPHBIX B3aumodeiicmbBuii

bBesiok-0eslkoBble B3aMMOJIEWCTBUS Y MX 3HA4eHue JUIsi CaMoCOOpKUA OesKoB-
MyJIbTUMEPOB Y HAJMOJIEKYJSIDHBIX OeJIKOBBIX CTPYKTYp. beslkoBO-HyKJIeMHOBbIE
B3aMMOJIEICTBUSL B IIpoIlecce peryJsiiid aKTUBHOCTA TeHOMa, IpU caMocbopke
CyOKJIETOUHBIX CTPYKTYp, BUPYCOB U $aroB. benKoBO-JIWIKIHBbIE B3aUMOJEUCTBUS U
dopmupoBaHre 6OuoOTUYEeCKUX MeMbpaH. MonekyssipHas OWOJOTHUS  Pa3BUTHSL.
MoustekyssipHble  OCHOBBI  3BOMIONMH, JUPQPEepeHIIMPOBKM Pa3BUTHUS W CTapeHusl.
MounekynsipHble MeXaHU3MbI PeryJISIUU KJIETOYHOTO ITUKJIA.

Tema 4.2. BuomembpaHsl: cCMPYKIMypa u MexcKiemo4Hsle 6zaumodeiicmbusn

broMmemOpaHbl: CTPyKTypa U y4aCcTHe B MEXKIIeTOYHBIX B3aUMOJIENCTBUSIX.
[lepeHoc BemecTB 4epe3 meMOpaHbl. HwuskomosekyssipHble coefvHeHUs! (TIpOCTast
mibdysus, obierdenHass Audy3usi, aKTUBHBIA TpPaHCIOPT). KoHKpeTHBIe CHUCTeMbI
IlepeHoCca HU3KOMOJIeKYJISIDHBIX BelleCTB (HaTpUM-KaJIMeBbI HACOC, KaJlieBble KaHaJIb,
HaTpUeBble KaHaJIbl, KATUOHHbIE KaHaJIbl M H-XOJIMHOPeIeNTOphl, CUCTEMBbI TPaHCIIOpPTa
KaJIbLIAS B IIONEPeYHO-II0JIOCATOW MBIIIeYHOW TKAaHW, aHTUOMOTUKM KaK IepeHOCYUKHU
VIOHOB, TPAHCIOPT IVIFOKO3bI B IMOYKax). [lepeHoc depe3 MemOpaHbl 4acCTHUIl U BBICOKO-
MOJIEKYJISIPHBIX COefMHeHUM (Crocobbl TepeHoca: 3HJIOIUTO3, SK30IMTO3). A/ire3uBHast
dbyHkumss Membpan. CeMeHCTBa aATre3WBHbIX MeMOpaHHBIX OeJIKOB (MHTErpUHbI,
CeJIeKTUHbBI, aJile3WBHble WMMYHOIVIOOYJIMHBI, KaATepuHbl W  «BHECUCTEMHBIE)
aaresuBHble Oeyikv). XoMUHT T-muM@onuToB (CrienrpUUHOCTh XOMMHIA, MeXaHW3M
murpanuu T-kietok). Bocrnanenue (MenuaTopbl BOCHAJIeHUSl, MUTPAIUsl JIEMKOIIUTOB:
aZire3auBHble B3auUMOJIeWCTBUS). IMMYyHHBle peaklMd (QHTWUIeHbl, aHTUTeHbl TJIAaBHOT'O
koMmiuiekca rucrocoBMectumocty (I'KI'-I) u kiieToyHasi UMMYHHAsl peakivsi, aHTUT'eHbl
['KT-II wu rymopanbHas UWMMYHHas peakius, aJire3uBHbIe B3aWMOJIEMCTBUSI B
I'yMOpaJIbHOM UMMYHOM peakIvy, aJre3uBHble B3aWUMOAENCTBUS B KIIETOYHOU MMMYHOU
peakiuu). MexkiieTouHble KOHTAKTHI (IIPOCTOrO, CHEIUISIOIero, 3aluparoliero |
KOMMYHHUKAIIUOHHOTO TUIIOB).

Tema 4.3. AnioniTo3

O6mue mpeAcTaBiieHUs. «ATMONTO3 U3HYTPW»: IyCKOBble  GaKTOpbl U
buosiorudeckast poJib. «ATONTO3 MO KOMaHfe»: Ouojioruyeckasi pojb U ITyCKOBbIe
dakropel. Mopdosorust anonro3a U Hekpo3a. OcHOBHble ¢epMeHThl amonTo3a
(uuTomIIa3MaTUYeCcKue TMpoTea3bl — Kacllasbl; 3HAOHYKJIea3bl). benku amomnTosa
(MuTOXOHIpUanbHble GakTopel, 0Oeok pb3). Hekoropble cxembl aronrto3a. Poib
aroIro3a B CO3peBaHuU U GYHKIIMOHUPOBAHUU UMMYHHOM CUCTEMBI.

Pazgen 5. I'eneTnyeckass MH:KeHepHUs



Tema 5.1. Texnuka pekomouHantHeix JJTHK

MeToabpl reHeTU4eCKOM WHXXeHepuH (TeXHOJIOTUSI TOJIyYeHHs] pPeKOMOWHAHTHBIX
JHK). T'uOpunuzanusi HyKJIEMHOBBIX KHUCJIOT. MOJeKyIsipHO-TeHeTUYeCKrue MeTO/Ibl
uccnenoBanus. OtnpesiesieHne HYKJIEOTHUAHBIX —IOCTeIOBATeJIbHOCTe. XUMUYeCKUH
cuHTe3 reHa. Co3faHre TPaHCTeHHBbIX KUBOTHBIX. BBefileHre TpaHCreHOB B MIPOHYKJIEYC.
[TonyuyeHnvie 3MOpPHOHANBHBIX CTBOJIOBBIX  KJIeTOK. [losyuyeHWe  TOMO3UTOTHBIX
TPAHCTeHHbIX MBbIIIEd C TOMOIIbI0 3MOPHUOHAJIBHBIX CTBOJIOBBIX KjeTOK. [IpuHIUIIbI
CeJIeKIIMM COMaTHUYecKux KiieTok. JloMruHaHTHas cenekiys. JloCTvKeHUs U TIepCleKTUBbI
reHeTU4eCKou NHXXeHepuHu.



4. YuebHo-MeTopu4eckoe M uHGopManHonHoe obecnevenne
JTMCIHILIMHEI (MOXYJ1s)

4.1. CIIMcoK 0CHOBHOI JIMTepaTyphl®

V' 1. Baxenopa, Y. A. OcHOBBl MoeKyJspHoii Ouosnornd. Teopus U NpaKTHKa :
yue6Hoe nocobue st By3oB / Y. A. Baxenosa, T. A. Kysnenosa. — 4-¢ u3fl., CTep. —
Carxr-TletepGypr : Jlaus, 2025. — 140 c. — ISBN 978-5-507-50519- 7. — Texkcr :
3NeKTPOHHBIM // JlaHb : 3JNeKTpOHHO-OMOnMOTe4Has  CHUCTeMa.  — URL:
https://e.lanbook.com/book/443300

{ 2. TIpMHIMIBI ¥ MeTOABl OHOXMMHH U MOJIEKYJISPHOH ouonoruu : ydeOHOE
noco6ue / mox penakumeit K. Yuncon, k. Yolkep ; IepeBo ¢ aHIIHHACKOro ARt
Moconosoii,E. 1O. Bozenek-Pemernsik. — 3-e u3a. — Mocksa : J'I}60paTopnﬂ 3HaHMH,
2020. — 855 c. — ISBN 978-5-00101-786-8. — TekcT : ]
3IeKTpoHHO-6ubMoTeunas cucrema. — URL: https://e. lanbookc

3 v % 4,,/Z¢zz )

[/ 1. AkynoB, A. H. OcHOBBEI OHOXUMHHU U MOJIEKYJIAPHQ
yae6Hoe nocobue / A. H. Axynos, 1O. B. IllepbakoBa. — Ka3aus : KHI/ITY 2022 — 88
c. — ISBN 978-5-7882-3265-2. — Texcr : anextponHsiit // Jlamb : 3NIEKTPOHHO-
6ubnuoreynas cucreMa. — URL: https://e.lanbook.com/book/412229

/ 2. MaromenoBa, M. A. IIpakTMKyM MO MOJEKyJSpHOH OHONOTHH : y4eOHo-
MeTomaeckoe mocobue / M. A. MaromesoBa. — Maxaukaia : JIITIY, 2023. — 116 c.
— TekcT : 27eKTpoHHBIN // JlaHb : 3NeKTPOHHO-OMOJMOTEYHAs CHCTeMa. — URL:
https://e.lanbook.com/book/406910

|3. Pessmxun, B. 1. OCHOBBI MOJEKYJISPHOH OHOJNOTHMM: NMPAKTHKYM ! ydyeOHoe
noco6ue / B. U. Pessnku. — 4-¢ U3, nepepa6. — I'poxso : I'pl'Y um. Suku Kynanel,
2022. — 43 ¢. — ISBN 978-985-582-476-4. — Texcr : anekTpoHHbd // JlaHp :
3JIeKTpOHHO-0ubHoTeyHas cucrema. — URL: https://e.lanbook.com/book/262376

4.2. CnHCOK JONOJIHUTEIbHOM JINTEPAaTYPhl

4.3. Ilepedens pecypcoB HH$OPMAIHOHHO-TeJIeKOMMYHHKAIIHOHHOH CeTH
«AHTEpHET»

Tabnumna 3. [TepeueHs nHGOPMAIIMOHHBIX PECYPCOB

Ne HaumeHoBaHue Anpec
/n
1. |OdunmanbHbIM CalT http://www.mcx.ru/
Mumncenpxo3a Poccun
2. |ArpapHasi poCCHHCKast http://aris.ru/
MHbOpPMaLIMOHHAs CUCTeMa
3. |EnuHbIid CEPBUCHBIH ITOPTAJ http://service.mcx.ru/Home/RegistersAndRegisters

Mumncenpxo3a Poccuu
4 |Poccenbxosnansop Poccuiickoit |http://www.fsvps.ru/fsvps
Pepepallviu
5 |HauuoHaJbHbIA HHCTUTYT http://www.nibs.ac.cn./english/index.php
6HOJIOrMYeCKUX HayK AKaleMHUH
Hayk Kuras, [TekuH

2 He 60siee 3 HCTOYHHKOB;
e He GoJsiee 5 MCTOYHUKOB, HOPMATHBHBIE aKThl BKJIIOYAIOTCS HA YCMOTPEHHE NPENIOAABATENS.


https://e.lanbook.com/book/242981
https://znanium.com/catalog/product/1019421
https://znanium.com/catalog/product/1816551
https://znanium.com/catalog/product/1841640
http://www.fsvps.ru/fsvps
http://www.fsvps.ru/fsvps
http://www.nibs.ac.cn./english/index.php
http://www.nibs.ac.cn./english/index.php
http://www.nibs.ac.cn./english/index.php

6 |(IlepBuunsie cTpyKTYpHI OeakoB |http://au.expasy.org/sprot/; http://crisceb.unina2.it/ASC/;

— Swiss Prot http://www.genome.ad.jp/aaindex/
7 (IIpoctpancTBennsie cTpykTypsl |http://www.BindingMOAD.org;
6enkoB — Protein Data Bank http://www.biochem.ucl.ac.uk/bsm/cath_new/;
http://www.ncbi.nlm.nih.gov/Structure/cdd/cdd.shtml
8 [MonexyispHas OHOJIOTHs http://www.molbiol.edu.ru
9 |AAropuTM MOBTOPSIFOIIUXCS http://www.repeatmasker.org
MOCJICIOBATEILHOCTEH JIJIst
HJICHTH(UKAIIUH
MTOBTOPSIFOIITUXCSI
nocnenoBarenpHocteil JIHK
10 |CtpykTypa reHoB, http://www.ncbi.nlm.nih.gov/Genbank/index.html;
[OCJIEIOBATEIIBHOCTH http://www.allgenes.org/
nykieornoB JJHK — GenBank
11 |Ba3sa maHHEBIX 110 http://www.metdb.de
MetrwipoBanuto JIHK yenoseka
12 |Jlokanwu3amusi TeHOB Ha http://www.hapmap.org

XPOMOCOME H CPEJICTBA
BHU3yaJM3aiuu renos — HapMap
13 |DHIUKIONEIUS JIEMEHTOB http://www.genOme.gov/12513456
JHK: nnentudukanus
(GYHKIIMOHATBHBIX JJIEMEHTOB Y

YeII0OBeKa
14 Merabomanueckue nmyt — KEGG |http://www.genome.ad.jp/keg/
15 |JIuteparypHbIe CCHUIKH Ha http://www.ncbi.nih.nih.gov/entrez/query.fcgi?db=PubMed,;
ouoxumuueckue uccaemoBanus  |http://www.biomedcentral.com/
— PubMed
16 |DnekTpoHHO-OMOIHOTeUHAS http://nsau.edu.ru/library/e-catalogue/
cucrema HI'AY
17 |DnexkTpoHHas OMOIMOTEUHAS www.e.lanbook.com
CUCTEeMa M3/1aTeibCcTBa «JIaHby
18 |Hayunas snekTpoHHas www.eLibrary.com
oubanoreka eLibrary.ru
19 |DnekTpoHHO-OMOIMOTEUHAS Www.znanium.com
cucTtema usnarenbcerBa «Mubpa-
M»y

4.4. MeTonuuecKue YKa3aHHUS IS 00YUJaIOIIHXCSI TI0 OCBOCHHUIO TUCITUILTHHBI
(MO/yJII0) M CAMOCTOSITEILHOMH PAadOTHI

1. MonekynsgpHas OuHOJOrHsA: MeTOAUYECKHWEe YKa3aHUS [0  BBIOJHEHUIO
CaMOCTOSITeJIbHOW M KOHTPOJIbHbIX paboT/ cocT. KopotkeBuu O.C.; HoBocub. roc. arpap.

yH-T. buosnoro-texHosorudeckuii ¢dakynpreT.- HoBocubupck, 2024. - 40 c.
http://nsau.edu.ru/file/246801/

2. MouexkynsipHasgs OuoJIOTHSI: MeTOAWYeCKHe pa3pabOTKM 10  BBINOJIHEHUIO
naboparopHbix pabor / coct. Koporkeruu O.C., Cebexxo O.U., Konosamora T.B.;

HoBocub. roc. arpap. yH-T. buosoro-texHosorudeckuii dakymnabTeT.- HoBocubupck,
2024. - 30 c. http://nsau.edu.ru/file/246791/

4.5. Ilepeuenb WHQPOPMAIMOHHBIX TEXHOJIOTUIN, HCIOJb3yeMbIX IIpH
OCYII[eCTBJICHHH 00Pa30BaTeJILHOr0 IPOIlecca Mo JUCHHUILINHE (MOIYJII0), BKIIIOYAs
nepeyeHb JIMIEH3MOHHOTO M CBOOOJHO PAaCHpPOCTPAHSIEeMOro IPOrpaMMHOI0
obecrieuenysi 1 ”HPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM, HarJIATHBIX MOCOOMH

1.Ucnonw3oBanue BHUIEOIIPOEKTOPOB i1 JeMOHCTpAllK1 BI/I,[IEOCl)I/IJIbMOB I10
OMOXUMMH CeJIbCKOXO03SIMCTBeHHOM MMpOAYKIINN



Tabnuma 4. IlepedeHb JTUIEH3MOHHOTO MPOTPAMMHOTO 00eCcIedeHus

No HavmeHoBaHue Tun nmuneHsny uim
n/n npaBoo6JIaiaTellb
1. |Libre office CBODOOIHO
pacopoCTpaHsIeMbIN
2. |Moii oduc Moii oduc
3. |bpoysep Annekc.bpayzep SHnekc.
4. |Yunexc.TemeMmocT Sunexc.
5. |'ocynapcrBeHHast tHopMalMoHHasl cucteMa B cdepe BerepuHapud  |[1o 3ampocy
Tabmuiia 5. [lepeyens miakaToB (110 TeMam), KapT, CTEHOB,
MaKeTOB, IIpe3eHTanui, GUIbLMOB U T. [I.
Ne Tun HaumeHoBanHue [Tpumeuanue
/T
1. |BugeodpunbMmbl |[lonmmepa3Hass IenHass peakuus, buouunsl, Ot 10 mun. 60
TpaHcrennble  xuBOTHble  (CekBeHHpOBaHUe
HOBOT'O TIOKOJIEHUSI: TIPUHIIUIIBI, BO3MOXXHOCTH U
MepCrieKTuBbl,  JiiekTopodope3,  KierodHas
CMepTb U ee T[IpUMeHeHWe B MeAulluHe,
Mexanuzm aroInTo3a, [Iporeccunr,
Y nuBUTENIbHAS KU3Hb KJIETKU
2. |[Ipesentanmmu |[lo BceMy J1eKIIMOHHOMY KypCy Ot 50 o 90 catinoB Ha
IIpe3eHTallI0
3. |TecroBele [Io BceMy JIeKITMOHHOMY KYypCy B 3HaunTennbHOM
3aJlaHusI KOJINYeCcTBe
4. |®ororpadpum JnekTpodoperpaMmbl B 3HauuTtennbHOM
KOJINYecTBe

5. |Komnexknnuu

dHOMaAJIMSMU

MakporiepniapaTbl >KUBOTHBIX C BPOXXIEHHBIMU

4 T

5. Onucanmue MaTEpI/IaJILHO-TEXHH‘IECKOﬁ 0a3nI

Tabsmna 6. [lepeuenb MCIOJIb3yeMbIX TOMEIleHUN:

Ne Tun aynuropuu [Tepeuens o6opyioBaHUsA
ayJIMTOpUHU

3-101 Aynuropust g 3aHATAN |CTallMOHApHBIA MYJIBTUMEIMUHBIA IIPOEKTOP,

JIEKIIMOHHOTO THUTIA HOYTOYK, O9KpaH 3x4 M, JJocka MapKepHas,
ay/imoobopyioBaHue (MUKpPOdOH, KOJIOHKH)

HK-502 AypuTopus Iy1s 3aHATAN CranroHapHBIM MyJIbTUMENUNHBIN IPOEKTOop,
JIEKITMOHHOT'O TUIIA, HOYTOYK, 3KpaH 3x4 M, ayJuo0060py0BaHKe
MpaKTUYeCKUX 3aHSITHH, (KOTOHKH)
TeKyIIero KOHTPOJIs U
MIPOMEeXXYTOYHOM aTTeCTalluH,
TPYIIIOBLIX U
VHIVBUTyaJIbHBIX
KOHCYJIbTallUHI

HK-511 Aynuropus 1is CranroHapHBIM MyJIbTUMEIUNHBIN IPOEKTOop,

71ab0paTOPHBIX U
MPaKTHYECKHUX 3aHSTHH,
TEeKYIIero KOHTPOJIA U

HOYTOYK, 3KpaH 3x4 M, ayA0000py10BaHHe
(xosi0HKHM), TeHTpudyTH 2 T, pedpaKkTOMeTp,
aJIeKTpUYecKasi IJIMTKa




IIPOMEXXYTOYHOM aTTeCcTalluy,
TPYIIIOBLIX U
VHJIUBUyalIbHbIX
KOHCYJIbTAIIAN

Jiist

daTTeCTallu1

6. HOpﬂHOK dATTeCTallu1 CTY/IeHTOB I10 TUCITUILINHEe

CTYIEeHTOB I10

OUCITUTUTMHE  (MOJYH0)

TPaJUIIMOHHASI CUCTEMA KOHTPOJISI M OIIeHKH YCIIeBaeMOCTU 00y4aroIrXCsl.

[lokazaTenn PesynbraThl 00ydeHust KpuTepuu oneHrBaHUs
OIleHVBaHUS
OTIM4IHO 3HaeT TEepMHHOJIOTHI0O W OCHOBHBIE (CIIOCOOEH XapaKTepu30BaTh, OIKMCHIBATD,
[OHSTHUSI MOJIEKYJIIPHOW OHOJIOTHY, [PaCKpbIBaTh CYILIHOCTb SIBJIEHWH, I0OJIb3YSICh
CYILIHOCTb OMOXUMUYECKUX [IPUHITOM  HAyYHOM  TEPMHHOJIOTHEH B
[IPOLIeCCOB 001aCTh MOJIeKYJISIPHOM OHOJIOTUM, YeTKO
OCMBICIIMBAaeT U BBICTPAaWBaeT CBSI3U MeEXIY
Pa3IMYHBIMU IOHSTHSMU Y IIPOIIeCCaMU
YMeeT WCIONB30BaTb  OCHOBHBIE|AKTMBHO  JIeMOHCTPUPYyeT  IIOHWMaHHUe
Hay4YHO-TIPAaKTUYeCKre OCTHKeHUS, [CYIIHOCTH COBpeMeHHBIX Ipo0sieM W 3ajad
B KOTOPBIX IOKa3aHbl GakThl, WIeH,MOJIeKyISIPHON buosnoruwy,
[UIIOTe3bI, 3aKOHOMEPHOCTH, [KBaJIMPHUIIUPOBAHHO OIleHHWBaeT XapakTep,
KOHIIEIIIMY, TeOPUU MOJIeKYJIIPHOM [HAallpaBJIeHHOCTb Y IIOCJIe[ICTBUSI BIIUSHUS
Gronoruu s 00BbsICHEHUS [KOHKPETHOW XO3SMCTBEHHOU [1esTellbHOCTH
[pe3yIbTaToOB VICCIIeIOBAaHUMN Y |ODMOXUMHUYecKre IIPOLIeCChI >KMBOTO
pelieHys: IpodeCCUOHANIbHBIX 33]a4 [0praHu3Ma, aprymMeHTHpyeT BbIOOp MeToja
WM aJIrOpuTMa NpodecCroHaIbHOU 33J1auH,
yMeeT CpaBHMBAaTh M OLIEHMBATh Pa3/IiyHble
Hay4Hble TIOJIXOJIbI K pellleHUI0 MpobiieM U
3a/lad pasHbIX TUIOB (pyHOAMeHTaJIbHBIX,
[IPUKJIAHBIX, VICCTIeIOBATeJIbCKUX,
MeTOJIUYeCKUX, TeXHOJIOTUYeCKUX) B
06J1aCTH MOJIeKYJIIPHOM OUOI0THUH
Brnajieer HaBbIKaMM  IIOCTpOeHUs [leMOHCTpUpyeT BJIa/leHHe CUCTeMOM
[Pa3BepHYTOTrO, JI0Ka3aTeJIbHOTO [[IPUeMOB aHaMu3a u JIOTUYECKOT0
O0TBeTa Ha INPOOJIeMHBIM BOIIPOC B W3JI0XKEeHUS MaTepuara, 4eTKO
06J1aCT MOJIeKYJIIpHOM OUOJIOTMM  [aprYMeHTUpyeT  BbIOOp — IIpe[jiaraemoro
BapuaHTa  pellleHus]  pacCMaTpUBaeMoOU
po6JieMbl, OJIb3YSCh IITyOOKUMU 3HAHUSIMU
OCHOB MOJIEKYJISIpHOW OuoJIoTHH, [iesaeT
YeTKHe BBIBOJIBI, aZieKBaTHbIe
[10CTaBJIEHHOMY BOIIPOCY.
X oporiio 3HaeT TEepMHHOJIOTHIO U OCHOBHBIe [Mcrionb3yeT 6a30Bble MOHSATHS U TEPMUHBI B

[OHSTHSI MOJIeKYJIIPHOW OHOJIOTHH,

00J1aCTH MOJIEKYJISIPHOM OWOJIOTUU, B II€JIOM

Hay4HO-IIPAKTUYeCKUe [TOCTHKEeHUS,
B KOTOPBIX IIOKa3aHbl (aKTel, WY,
CUIIOTe3Bl, 3aKOHOMEpHOCTH,

CYIIHOCTb OMOXMMHYECKUX [IOHUMAeT  CyIIHOCTb  SIBJIEHUH, MOJXeT

[IPOIIECCOB BBLICTDOUTH ~ CBSI3U  MEX[y pa3jIMYHbIMU
[OHSATUSIMU U TIPOIlecCaMU

VMeeT  ucronb3oBaThb — OCHOBHBIE [[leMOHCTpPUpYeT OCHOBHBIe 3HaHUS

CYIITHOCTH COBpPEMeHHBbIX IpobyieM U 3ajad
MOJIEKYJISIPHOM OWOJIOTHH, MOXET OIIeHUTD
XapakTep, HAMpPaBJIEHHOCTb U TOCJIeJCTBUS

HCIIOJIb3YETCA




KOHIIeIIIH, TeOpuun MOHGKYHHPHOﬁ

BIIMSIHUAS XO3SMCTBEHHOM [IessTeJIbHOCTH Ha

OHOI0THH IS 00BACHEHHUS [DUOXUMHUYeCKIe MTPOIIeCChI >KHBOI'O
[pe3yJIbTaToB KCCJIe[IOBAaHUI vlopraHusaMa, CcrocobeH BbIOpaTb  MeToj
peliieHust TpodheCCUOHAIIbHBIX 3a7a4  [pelleHust IpodeCCHOHATTLHOM 3a/7a4H,
XapaKTepu3yeT pa3nyYHbIe Hay4YHbIe
[MOJIXOJbI K PpelIeHWI0 MpobiieM W 3ajad
Pa3HBIX TUIIOB (byHmaMeHTaTbHBIX,
[TPUKJIATHBIX, KCCJIe[IOBaTeIbLCKUX,
MEeTOIUYeCKHUX, TeXHOJIOTUYECKHX) B
06J1aCTH MOJIEKYJIIPHOM OUOIOTHH
Bnameer HaBbIKaMU  IOCTpOeHus [leMOHCTpUpYyeT BJIaJIeHHE npreMaMu
[Pa3BEpHYTOTO, JI0Ka3aTeJIbHOTO [[I0CJIeJI0BATeJILbHOTO aHaak3a M H3JI0XKeHHS
0TBeTa Ha TPOOJIEMHBIM BOIPOC B[MaTepuala, 000CHOBBIBAET BLIOOD
06J1aCTH MOJIEKYJIIPHOM OUOJIOTHH  [[TpejIjIaraeMoro BapHaHTa peleHus

paccMaTpUBaeMOU ITPO0JIeMbl, TOABITOXHUBAS
COOTBETCTBYIOIIMMH BbIBOJIaMHU.

'Y noBJieTBO-
[PUTETHHO

3HAaeT TEepMHUHOJIOTHUI0O W OCHOBHBIE
MOHSTUSI MOJIEeKYJISPHOW OHOJIOTHH,
CYIIIHOCTb OMOXUMUYECKUX
[TPOI[eCCOB

JlaeT orpeneneHWsi OCHOBHBIX ITOHSTHUM
MOJIEKYJISIPHOM ~ OMOJIOTUM,  WCIIBITBIBAET
3aTPYJHEHUs] IPU OIMCAHUU CBSI3ed MEeXIy
[Pa3/IMYHBIMU TIOHATUSMU U SBJIIEHUSIMU

YMeeT HCHOIb30BaTh  OCHOBHBIE
Hay4YHO-IIPAKTUYECKHUe JIOCTUXEHUS,
B KOTOPBIX IIOKa3aHbl (aKTbl, WU,
CUIIOTEe3bl, 3aKOHOMEpPHOCTH,
KOHLIENIUU, TeOPUU MOJIeKYJISIPHOU
Orooruu IS 00BSICHEeHUS
[pe3yJibTaToB HUCCIIeN0BaHUN 5
peltieHyst TpogeCCUOHANIbHBIX 3a/1a4

CrocobeH  IepeyucIUTb  COBpeMeHHble
npobiieMbl M 33/1a4d  MOJIEKYJISIPHOM
6I/IOHOFI/II/I, OIMMCAaTb HAYYHbIE IIOAXOJbl K
PellleHUI0 TUIWYHBIX Npo0jieM M 3ajad B
00JIaCTH MOJIEKYJIIPHOM OHWOJIOTHH, MOXKET
VCIIOJIb30BAaTh  IOJIyYeHHble 3HAaHWS B
00J1aCTH  MOJIEKYJISIDHOM ~ OMOJIOTUX IS
perrieHus MPodeCcCUOHAIBHBIX 33/1aT

BiiajieeT HaBbIKAMM  [TIOCTPOEHHUS
[Pa3BepHYTOTO, JI0Ka3aTeIbHOTI0
OTBeTa Ha NPOOJIeMHBIM BOIPOC B
06J1aCcTH MOJIeKYJISIpHOM 6UOJIOTUA

JleMoHCTpUpYyET CIIOCOOHOCTh
(bOopMySTMpOBaTL OTBET Ha TMPOOJIEMHBIN
BOIIPOC B 06J1aCTH MOJIEKYJISIPHOM OMOJIOTHHY,
HAXOJIUTh TUIIOBOE PellieHue MPoOIIeMbI

Heynosier-
BOPUTETHLHO

3HaeT TEepMHUHOJIOTHIO U OCHOBHBIE
MOHSTUSI MOJIEeKYJIIPHOW OHOJIOTHH,
CYIIIHOCTb OMOXUMUYECKUX
[TPOIIeCCOB

He crnocobeH H310XKUTH OCHOBHEIE ITOHSTHS
MOJ'IEKYJ'IS[pHOfI 6I/IOJ'IOFI/II/I, 3daTPyAHAETCA
OIIMCATb CBA3HU Mexny Pa3/INYHbIMHA
[IOHATHUAMU U SABJIEHUSIMAU

YMeeT WUCIIOJIL30BaTb OCHOBHLIE
HayYHO-TIPAKTUYeCKUe TOCTHKeHUS,
B KOTOPBIX II0Ka3aHb! (aKThl, WJeH,

CUIIOTE3kI, 3aKOHOMEPHOCTH,
KOHIIENIINY, TEeOPUU MOJIEKYJIIPHOU
OHoJIorNu ISt 00BICHeHUS
[pe3yIbTaToB UCCIIeJOBaHUM U

penieHns HpO(l)ECCI/IOHaJ'[beIX 3aa4

He wumeer ImpeacraB/ieHrs O COBpPEeMeHHbIX
npo6neMax nu 3d1a49ax MOJ'IQKyTIHpHOIZ
6I/IOJIOFI/IPI, He 3HdeT HAY4YHbIX II0JIXOI0B
pelieHus HpOCl)eCCI/IOHaJ'IbeIX 3a1a4

Brnajieer HaBbIKAMU  [TOCTPOEHMUS
[Pa3BepHYTOTO, JI0Ka3aTeIbHOTr0
OTBeTa Ha MPOOJIeMHBI BOIPOC B
06J1aCTH MOJIeKYJISIpHOM 6UOJIOTUN

He vMeeT HaBLIKOB aHa/lM3a MaTepHala U
[MOCTPOEHMsI  JIOKA3aTeJIbHOTO OTBeTa Ha
Tpo6JIeMHBIN BOITPOC B obsactu
MOJIEKYJIIPHOM GHOIOrUn




7. CornacoBanune paboyvei nporpaMmmsl
CootBeTcTBYeT yue6HOMY IUIaHy, yTBepxaeHHOMy Yuensim coBetoM ®T'BOY BO
VYHuBepcuTeTa OHOTEXHOJIOT A, IPOTOKOJ OT « 25 » _nekabps ~ 2025r1. Ne 8

Paboyast mporpamma o6cyxaeHa i yTBEp)KIeHa Ha 3acefaHiH Kadenpsl

IIPOTOKOJ OT «___ 14 » STHBapsI 2026 r.Ne 5
.o 3aBemyromero xaheapoi /’% M.B. CtprxKoBa
(DOKHOCTE) MOAIMKCH (0)5(0)

IIpencenarens y4eOHO-METOUIECKOTO
coBeTa (KOMUCCHH) JI.LA. ApakaHueBa
(mOJDKHOCTB) HO}IHHJB V ()5(0)

Pa6ouas mnporpaMma oOCyXIeHa M COOTBETCTBYyeT ydeOHOMYy ILUIaHy,
yTBEpXKIeHHOMYy VYdeHslM coBetoM OIBOY BO VYuuBepcuTeTa OHOTEXHOJIOTHH,
IIPOTOKOJ OT «___ » 20__ 1. Ne

U3mMeHeHnit He TpeOyeTcs/M3MeHeHIsI BHECEHBI B pa3en(-bl):
HY)XXHOE MOTYEPKHYTH

[Ipencenatens yaeOHO-METOAMYECKOTO
COBETa

(mOJDKHOCTB) MOJIHCH OUO

Pabouas mporpamMmma oOCyXZeHa M COOTBETCTByeT Yy4deOHOMYy ILIaHYy,
yTBepxaeHHOMY YueHsIM coBeToM OPI'BOY BO VHuBepcuTeT 6M0TEXHOIOT I, IIPOTOKOI
OT «__» 205 No

H3MeHeHnit He TpeOyeTcs/M3MEeHeHNsI BHECEHE] B pa3esi(-5l):
HY»KHOC TOAYCPKHYTH

I'Ipencena"renb Y‘-IC6HO-MCTO,ZIquCKOI‘O
COBCTa

(1OJDKHOCTB) NIOATIHCh oHO
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