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1. IInanupyemsble pe3yJbTaThl

o0yyeHHsT MmO JgUCHUIUIHHe (MOIYJII0),

COOTHeCeHHBIe C pe3yJIbTaTaMH 0CBOeHHUsI 00pa30BaTeIbHON MPOrpaMMbI

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 1. CBs3b pe3ysibTaToB 00y4eHus C TpUoOpeTaeMbIMU KOMIIETEHITUSIMU

KO,IL W HaMMeHOBdHUe

KOIL Y HAaMMeHOBdHUe

3arutaHUpOBaHHbIe pe3ysbTaTel 00y4eHnss00

KOMIIeTeHIIUH1 HWHAWKATOPa JOCTHUXXeHUA
KOMIIeTeHIIH
3HaTh: — ocobeHHocmu cocmaba 6 kiaemke
I[IK-1 CnocobeH x yuacmuto HIIK].I npumeHsiem
Hykieomudo6  u  HyKAeuHoBblXx  Kuciom,  Ux
6 HayuHbIX UuCCcAe00BaHUsIX {COBpeMeHHble Memodbl
g iMemaboausm, munset cmpykmypsl JHK u PHK,
brcuboii  npupodsvl 6 uensx noayueHus, obpabomku,
_’ IMeXaHusMbl ~ MAMPUYHLIX CUHME306, penapauyuu,
oxpaHbl  npupodbl  u 6 |aHaausa u cuHmesa noaebotl,
. . pexombuHauuu u skcnpeccuu 2eHoB, ondure benkob,
xo3alicmBeHHbIX — uensx ¢ [npouszBodcmbeHHoli u
. IMONEKYASAPHO-bUONI02UYeCKUE NPUHYUNB! CMPYKMYPb! U
Lcnoav3oBaHuem lnabopamopHotli
dyHKUUU 6uomembpaH KJIemoK, anonmoasa,
buono2uueckux memodoB uHgopmauuu, npaBuna N
KaHuepozeHe3a U HacaedcmBeHHbix 3aboneBaHuii;
cocmaBneHus HayuHo- y
IMemodbl 2eHemuuecKoli UHDHCEeHepull u
mexHuueckux nhpoekmo6 u
buomexHono2uU;

omuemo6

'YMeTh: — IIPUMEHSTb TeopeTHYecKue 3HAHUSA |
MMpaKTUYeCKWe HABLIKKM B ITPAKTUYECKOM W HAyYHO-
MCCIIe[IOBATe/IbCKON  JIeATeIbHOCTH; BBIJENATL U3
KJIETOK HYKJIEOTIPOTEU/IbI MIIU HYKJIEMHOBbIE KUCIIOTHI,
MCCIeioBaTb HX COCTaB, ITPOBOAUWTHL pasfesieHHe
MeToIaMU xpoMarorpadud, anekTpodopesa;
npoBoguTh [IIIP-peakmuio u ee MoaudUKaIUY;
BBIIENSATh, OYHWINATL, pa3feliaTh OHOOpPraHWYeCKHe
COeIMHEHWS W OIpeeiaTh WX OHOJIOTHYeCKYIO
AKTUBHOCTh; nNpoBodumb 06pabomky pe3yabmamofb
SkcnepumeHma u oueHubamb ux 6 cpaBHeHuu c
llumepamypHbiMu  JaHHbIMU;  UHMepnpemupoBams
pe3yibmamul  MOAEKYASPHbIX — uccaedoBaHuill  Ons
OUEeHKU COCMOAHUS1 0bMmeHa Beulecmb U KOMNJIEKCHOU
JuaeHocmuxu 3aboneBaHuil uenobexka u kKauecmba
nuuweBoix Nnpodykmo6;

Bnanerb: — mepMuUHamMu U NOHAMUSAMU MOAEKYASIPHOU
buono2uu; cobpemeHHbIMU Memodamu ucciedoBaHus
HykJ1euHoBbix Kuciom u b6enkoB Oas npoBedeHus

CMpyKmypHO-@pYHKUUOHANILHO20 aHAMU3d.

1 YK — yausepcansusie komnerennnu, OIIK — obmenpodeccrnonansapie komneteniun, ITK — npodeccrnonansHbie
komnerernny, IICK — npodeccrnonansHo-ciennanu3upoBanHsie kKommeTeHun, ITKO — npodeccrnonansHpie KOMITETEHIINH,
ycranosneHsabie [I0OII kak o6s3arensabie, IIKP — npodeccuonansusie koMmmnetennny, ycranosinerasie [IOOIT kak
pexomenayemsie, [IKB — npodeccronansable KOMIETeHITNH, ycTaHOBIeHHBIE OO.




2. MecTo pucuuIinHbI (MOyJis) B CTPYKType 00pa3oBaTeIbHOI POrpaMMbI
3. ComepixaHue TUCIMILIMHBI (MOTYJIs)

Pacnipeniesienvie 4acoB 10 TeMaM W BUJIaM 3aHSITUW MPeJICTaB/IsIeTCsS B Tabivie 2
0 KXXJ10M hpopMe 00yUeHUs (ouHasi, 3a09Hast, OYHO-3a049HAs)

Tabmumna 2. Ounast dopma

KomnuuecTtBo yacoB dopmupye-
Ne H Bun Camocr. Bcero MBble KOMIIe-
dMMeHOBaHHWe pa3/iejIoB U TeM HQKL{I/IH
/I o0 3aHSTHS pabora |10 Teme TeHIUU
(JIP) (CP)
1 2 3 4 5 6 7
1. BBenenne
1.1 [Tpenmer, 3a1auu ¥ METOMBI 1 2 2 5 TIK-1 1
MOJIEKYJISIDHON OMOJIOTUN '
2. MoustekynsipHasi 0M0JIOTHSA 0EJIKOB
2.1  |CtpykTypa u pyHKINY OesIKoB 1 2 2 3) VITK-1.1
2.2 Donguur 6e1KoB 2 4 3 9 WITK-1.1
3. MoJiekyisipHasi 6HOJIOTHSI HYKJICHHOBBIX KHCJIOT
3.1  |CtpykTypa u PpyHKIUS HyKIenHOBBIX (1 2 2 3)
T CIOT NIIK-1.1
3.2  |Perummkarus u penapanus JTHK. 1 4 4 9 WTIK-1.1
3.3  |Cunre3 PHK (TpaHcKpumus) 2 4 2 8 WTIK-1.1
4. MezxMoIeKyJIsIpHbIe B3aUMOJIEHCTBUSA B X POJIb B QYHKITHOHHPOBAHHH KUBBIX CHCTEM.
4.1 OCO6eHHOVCTI/I MEXMOJIeKYILIPHBIX 1 4 3 8 TTK-1.1
B3aMMOJIeCTBHIA
4.2 |[buomMeMOpaHbI: CTPYKTYypa U 1 2 3 6 TTK-1.1
MEXXKJIeTOUHbIe B3aUMOJEUCTBUS '
4.3  |AnmonTo3 1 2 4 7 WITK-1.1
D. I'eHeTHUYeCKas MHIKeHepHUs
5.1 Texunka pexoMbuHaHTHBIX JTHK 1 2 4 U UIIK-1.1
KonTponbHas pabora 12 12 UIIK-1.1
[TonroToBKa K 3K3aMeHy 27 27
MToro 12 28 68 108

Y4ebOHass [1edITeJIbHOCTh COCTOMT M3  JIeKIMH, J1abOpaTOpHBIX  3aHSITHH,
CaMOCTOSITeJIbHOM paboThl, KOHTPOJIBHOM PaboThl. CTyleHTbl MOIYT Yy4YaCTBOBAaTh B
Hay4HO-MCCIIeI0BaTeIbCKOM paboTe U B KOHpEepeHIUsIX.

3.1. CopepixaHue OTIeIbHBIX Pa3fejioB U TeM

Pa3znen 1. BBenenue

Tema 1.1. IIpedmem, 3a0a4u u Memoodsbl MOJCKYSIPHOLL Huono2uul

[IpeameT u coBpeMeHHbIe TeOpeTHYeCKHe U MpaKTUYecKue 3a7ja4 MOJIeKYJISIPHON
6UOJIOTUM, MECTO MOJIEKYJISIPHOM OUOJIOTUU B CMCTeMe OUOJIOTMYeCKUX AUCITUAIIIMH, POJIb
OUOXVMMUM, [IUTOJIOTUM Y FeHEeTHKU B CTAHOBJIEHWMU MOJIEKYJISIpHOM Ouosioruu. Ycropus



BO3HUMKHOBEHUS U Pa3BUTUS MOJIEKyJSIpHOM Ouosioruu. llepcriekTuBBI AaibHEUIero
pa3BUTUS  MOJIEKYJISIDHOM ~ OWOJIOTMM  HYKJIEMHOBBIX  KUCJIOT,  OeJKoB U
MaKpOMOJIEKYIIPHBIX  B3aUMOJEVCTBUU. Metonbpl  MOJIEKyJISIDHOM buosiorumn
(pPeHTTeHOCTPYKTYPHBIM aHamu3, SAMP, 351eKTpoHHasi MUKPOCKOINUS, TeHHO-UHXXeHepHbIe
MeTObl, MOJIEKYJIIPHOe KIIOHWPOBAaHWe, MeTO/Ibl KAPTUPOBAHMUS).

Paznen 2. MosekyisipHasi 0H0JIOTHSI 0€JIKOB

Tema 2.1. Cmpykmypa u ¢fynkuuu denxo

PaszHooOpa3ue CTPyKTYyp U (PYyHKIMKA OeJIKOB. DBOJIOIMS CTPYKTYphbl OEJIKOB U
BUI000pa3oBaHre. MeTojibl ompefiesieHds] coflepkaHus Oeska. [lepBudHas CTpykTypa
KaK YypOBeHb opraHu3anuu 6Oesika. KoHpopmalMOHHbIe CBOMCTBA MOJIMIIENTHIHBIX
nerned. CTpyKTypHble OCOOEHHOCTH IEeNTHUAHOU CBSI3U. PoJjib BONOPOIHBIX CBSI3el B
(GOpPMHUpPOBAaHUM BTOPUYHOU CTPYKTYpBL. JloMeHbl U ux ¢dopmMupoBaHHe. TpeTwdHas
cTpykTypa 6esika. Ponb nuCysnbQUIOHBIX CBS3eM B CTAOMIM3ALMKU TPETUYHOU CTPYKTYPHI
6esikoB 1 nenTUAOB. CTpykTypa 6eJIkOB, IPUHUMAIOIIMX y4acTHe B epe/iadye CUTHaIa B
KJIETKY. AMHWHOKHUCIIOTBI, OJINTONENTU/IbI U OesIKA B pellleHWH MpobiieM MOJIeKyJISIpHON
buosoruu.

Tema 2.2. Pondune denxob

@onauHr  6GenkoB:  OOIIMe  TpeficTaBiieHMs. PaKTOpbI,  OIpeJessolire
MIPOCTPAHCTBEHHYIO CTPYKTypy Oenka. Mojenu cBopaurBaHus 6eyikoB. @PakTopbl
¢donnunra. laneponsl, cTpykrypa U pyHkuu. COpTUPOBKA M MOAUPHUKALNS OeJIKOB.
bone3nu, cBsg3aHHbIe C HapylleHUeM ¢oiiuHra 6eakoB. CoBpeMeHHbIe MTpefCTaBIIeHUs O
CTPYKType pubocoM. JTambl TPaHCISIWM, ee MexaHW3Mbl M peryssnus. llepenoc
HOBOCHHTE3MPOBAaHHbIX OeJIKOB 4epe3 MeMOpaHy KJIETKHA, HOCTTPAHC/ISIIIUOHHBIE
Monudukanuu benkoB. [I[poreoMuika v ee 3HaUeHUe.

Paznen 3. MoutekyssipHast 0M0/10THsI HYKJIEMHOBBIX KHCJIOT

Tema 3.1. Cmpykmypa u ¢yHKuuu HykaeuHoBsix kucaiom

CrpykrypHas opranusaius JJHK. I[Toimumopdusm nBoiiHoM menu. YmakoBka JJTHK
B xpomocoMmax. CTpykTypa XpoMaTHHa. beJIkoBble KOMIIOHEHTbl XpOMAaTHHa.
HykiieocoMbl B aKTMBHOM  XpOMaTHHe. YHHUKaJIbHble W  TOBTOPSIOIIHECS
nocniegoBatenbHocTy JIHK, caresumnthas JITHK. OTiauuus cTpyKTypbl FeHOMOB IIpO- U
aykapuoT. ['omeosucHble TeHbl. HesnepHble reHoMbl. OCOOEHHOCTH CTPYKTYpbl M
dynkmmnt JIHK mutoxonapuit u xsopomuiactoB. JIHK-copepkaiiive BUpychl U darm.
[logBrokHBIE TreHeTHYeCKHMe BJIeMeHTbl W 3BOJIIOIMS TreHOMOB. (CoBpeMeHHbIe
npencraBienusi o crpykrype TPHK, pPHK,MPHK wu Bupycaeix PHK. Crtpykrypa
XpPOMaTHHA si7ipa U XpPOMOCOMBI.

Tema 3.2. Pennukauus u penapauus JIHK

Perumikanus JTHK. OcHOBHBIe TPUHIUIIBI, MeXaHW3M, PeryJsilys pervidKallvu.
@epmeHTH U OelKoBble (AKTOPbI, YYACTBYIOI[HME B PEIUIMKAIUMU. [TOYHOCTb U OLIMOKU
peruiMKaIuy U ux ouoisiorndeckoe 3HauyeHre. (OCOOEHHOCTH peIlIMKalliy Yy IPOKapuoT U
aykapuoT. OcobeHHOCTH peruMKauu pa3Hbix ydacTkoB JIHK. Merenuposanue JITHK.
Pexom6bunanus yuyactkoB JIHK. JlBa wmexanusma penapanuu JIHK: npsmoit u



OKCIM3UOHHBIM (3a cyeT BbIpe3aHus yd4acTkoB JIHK). Ycrpanenue HecoOTBeTCTBUN:
VICIIpaBJIeHUe OIIMOOK perIvKaIvu.

Tema 3.3. Cunmesz PHK (mpanckpunuyusn)

Bupabel u conmepxanne PHK B knetke. CunTe3 u co3peBanue PHK 0Oakrepuii u
aykapuoT. XuMmndeckasi mogrudukaiys MPHK sykaproToB. DK30HbI M1 MHTPOHBI B reHaX
JyKapuoT.  PerynstopHele  MOCIIeJOBAaTeJIbHOCTU  3YKAaPUOTUYECKUX  T[eHOMOB.
Xumnueckass wmoaubukarus TPHK, pPHK, MPHK. Tpauckpunmms, ocobeHHOCTH
TPAHCKPDUNIMA Yy 3yYKapuoT W InpokapuoT. [lponeccunr. XwMus CIUIalACHHTA.
AnbrepHatvBHbIM crutaicuHT. ABTocmiavcuHr. Crutavicuar TPHK. Tpanc-crutaiicunr.
PenaktupoBanve PHK. Pub6o3umbl. OOpaTHass TpaHCKpUIIIMST U ee 3HAdYeHue IS
reHeTUYeCKOU UH)XXeHepHUH.

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

Tema 4.1. OcobeHHOCIMU MEHCMONCKYASAPHBIX B3aumodeiicmbBuii

besiok-0esikoBble B3aWMOJIEWCTBUS M WX 3HA4YeHWe Jis CaMOCOOpKUA OeKoB-
MyJIbTUMEPOB UM HAJIMOJIEKYJISIDHBIX OeJIKOBBIX CTPYKTyp. bejlkoBO-HYKJIEMHOBbIE
B3aMMOJIEICTBUSl B IIpoIlecce peryJsiiid aKTUBHOCTA TeHOMa, IpU caMocbopke
CyOKJIeTOUHBIX CTPYKTYp, BUPYCOB U ¢aroB. belkoBO-JTUIKIHBIE B3aWMOJIEUCTBUS U
dopmupoBaHre OuosIorMYeckux MemOpaH. MonekyssipHass OWOJIOTHSI  Pa3BUTHSL.
MorstekyssipHble OCHOBBI  3BOMIONWH, JUPQPEepeHIIMPOBKY Pa3BUTHUS W CTapeHusl.
MounekynsipHble MeXaHU3Mbl PeryJISIUU KJIETOYHOTO ITUKJIA.

Tema 4.2. BuomembpaHsl: CMPYKIMypa u MexcKiemo4Hsle 6zaumodeiicmbus

broMemOpaHbl: CTPyKTypa M yd4acThe B MEXKIeTOYHBbIX B3aWUMOJIeUCTBUSIX.
[lepeHoc BemecTB 4epe3 meMOpaHbl. HwuskomosekyssipHble coefvHeHUs! (TIpoCTast
mibdysus, obierdenHass Auddy3usi, aKTUBHBIA TpaHCIOPT). KoHKpeTHBIe CHUCTeMbl
IepeHoCca HU3KOMOJIeKYJISIDHBIX BeleCTB (HaTpUM-KaJIMeBbI HACOC, KaJlieBble KaHaJlbl,
HaTpUeBble KaHaJlbl, KATUOHHbIE KaHAaJIbl M H-XOJIMHOPEIeNTOPhl, CUCTEMbI TPaHCIIOpPTa
KaJIbLIMS B IIONEPeYHO-TI0JIOCATOM MBIIIeYHOW TKAaHW, aHTUOMOTUKK KaK IepeHOCYUKHU
VIOHOB, TPAHCIOPT IVIIOKO3bI B MOYKax). [lepeHoc depe3 MemOpaHbl 4acCTHUIl ¥ BBICOKO-
MOJIEKYJISIPHBIX COeJIMHeHU! (CIoco0bl mepeHoca: 3HJ0IMTO3, 3K30IMUTO3). A/ire3uBHas
dbynkuss Membpad. CemelcTBa aATre3WBHbIX MeMOpaHHBIX OeJIKOB (MHTErpUHbI,
CeJIeKTUHbBI, aJife3WBHble WUMMYHOIVIOOYJIMHBI, KaATepuHbl W  «BHECUCTEMHBIE)
aaresuBHble Oeyikv). XoMUHT T-muM@onuToB (CrienrupUUHOCTh XOMMHIQ, MeXaHU3M
murpaimu T-kiletok). BocnaneHne (MeguaTopbl BOCHA/IeHUsl, MUIPALUs JIEUKOIWUTOB:
aZire3auBHble B3auMOJIeWCTBUS). IMMYyHHble peakllMd (QHTHUIeHbl, AaHTUTeHbl TJIAaBHOTO
koMIutekca rucrtocoBmectuMoctd (I'KI'-I) m kileroyHass UMMyHHasi peakiyis, aHTUTeHbI
I'K['-II w rymopasibHass WMMYHHAas peaklys, aAre3uBHble B3aMMOJEUCTBUS B
I'yMOpaJIbHOM UMMYHOM peakIlvy, aJire3uBHble B3aUMOAENUCTBUS B KIIETOYHOU MMMYHOU
peakuyu). MexkieToyHble KOHTaKThl (IIPOCTOrO, CLEIUISIONIero, 3alyparoliero U
KOMMYHHKAIIUOHHOI'O THIIOB).

Tema 4.3. AnnonnTo3s



O6mme mnpeacTaBiieHUs. «AIONTO3 U3HYTPW»: IyCKOBble (aKTOpbl U
buosioruyeckasi poib. «ATIONTO3 MO KOMaHjie»: OHOoJIorudyeckas pPOJib U ITYyCKOBbIE
dakropel. Mopdosiorust amnonto3da U Hekpo3a. (OcHOBHble ¢epMeHThl —amonTo3a
(uMTOoIUIa3MaThYeCKre TpoTea3bl — Kachasbl; 3HJIOHYKJIea3bl). beyiku amomnrosa
(MuTOXOHApPUaNbHble GaKTOphl, Oenok pb3). Hekoropeie cxemsbl amomnTo3a. Pomb
aroITo3a B CO3peBaHUU U GYHKIIMOHUPOBAHUY UMMYHHOU CUCTEMBI.

Pa3znen 5. I'eneTnueckas uHKeHepHs

Tema 5.1. Texunka pekomomHauTHBIX JTHK

Meroabl reHeTU4eCcKOM WHXXeHepyuu (TeXHOJIOTHS TOJydeHUs pPeKOMOWHAHTHBIX
JHK). T'uOpunuzanusi HyKJIEMHOBBIX KHUCJIOT. MOJeKyIsipHO-TeHeTUYeCKrue MeTO/Ibl
vccinenoBanus. OtnpesieieHue HYKJIEOTHUAHBIX —I0OCTe0BaTeJIbHOCTeH. XUMUYeCKUH
cuHTe3 reHa. Co3faHye TPaHCTeHHBIX KUBOTHBIX. BBeJleHWe TpaHCTeHOB B MPOHYKJIEYC.
[TonyuyeHnvie 3MOpPHOHANBHBIX CTBOJIOBBIX  KJIeTOK. IlojlydeHWe  TOMO3UTOTHBIX
TPAHCTeHHBIX MbIIIed C TMOMOIIbI0 3MOPHUOHAJIBHBIX CTBOJIOBBIX KJETOK. [IpUHITHIIBI
CeJIeKIIMM COMaTh4YeCKuX KJIeToK. JJoMuHaHTHas ceyiekiys. JJoCTKeHUs U TIepCIeKTUBEI
reHeTUYeCKOU UH)XeHepHH.



4. YuebHo-MeToaHyeckoe M HHGoOpMaHoHHOe obecneyeHue
MMCIMIUTHHBI (MOYJIs1)

4.1. CiMcok OCHOBHO# JIMTepaTyphI’

V1. BaxenoBa, U. A. OcHOBEI MoOJIEKYyJsipHOH Ouonoruu. Teopus U NPAKTUKA .
yuebHoe mocobue s By3oB / U. A. baxenosa, T. A. Ky3nenosa. — 4-e n3H4., CIEP. —
Cankr-TletepGypr : Jlaus, 2025. — 140 c. — ISBN 978-5-507-50519-7. — TekcT
3NeKTPOHHBIM // Jlap : JIEKTpOHHO-OMOIHOTEYHas  CHCTeMa. — URL:
https://e.lanbook.com/book/443300

/2. TlpuHUMIBEI ¥ METOAbl OWOXUMHH M MOJIEKYISIPHOH OHOJIOTHH : yuebHoe
noco6ue / mox pemakumeit K. Yuncon, JIx. Yonkep ; mepeBox ¢ anrnuickoro T. I
Moconosoit,E. 0. Bozenek-Pemernsik. — 3-e u31. — Mocksa : JlaGopaTtopusi 3HaHHH,
2020. — 855 c¢. — ISBN 978-5-00101-786-8. — Texkct : 31€KTp tpiii // JlaHb :

3NIEKTPOHHO-6MbmMoTeunas cucteMa. — URL: https://e.lanbook:co ok/151579
4. o7 LEZd

4.2. CnucoK I0NOJTHHTEILHO# JHTepaTyphl® & 4 A
I, 1. Akynos, A. H. OcHOBBI OMOXHUMUU U MOJIeI(}’J'Iﬂp}})/ /OMOJIOTUH : TIPAKTHKYM :
ydae6Hoe nocobue / A. H. Axynos, IO. B. Illep6akoBa. — Kazans : KHUTY, 2022. — 88
c. — ISBN 978-5-7882-3265-2. — Tekcr : 3neKTpoﬁHLn‘/i //. JlaHp : 3IEKTPOHHO-

ouobnuoreunas cuctema. — URL: https://e.lanbook.com/book/412229 -

y 2. MaromenoBa, M. A. [IpakTHKyM [0 MOJEKYJSpHOH OHONOTHH : yd4eOHO-
MeTtonudeckoe rnocobue / M. A. Maromenosa. — Maxaukana : JAT'TIY, 2023. — 116 c.
— Tekct : snextpoHHsli // Jlanp : 31eKTpoHHO-OMOIHMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/406910

3. Pessnkun, B. 1. OCHOBBI MOJIEKYJSAPHOW OHOJOTHH: MPAKTUKyM : ydeOHoe
noco6ue / B. U. Pessinkun. — 4-e u3n., mepepab. — I'pomso : I'pI'Y um. Suxu Kynans,
2022. — 43 c. — ISBN 978-985-582-476-4. — Tekct : a3nexTpoHHbIH // JlaHp :
3JIeKTpOHHO-0ubMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/262376

4.3. Ilepeuyens pecypcoB HH}OPMaALMIOHHO-TEJIEKOMMYHHKAITHOHHOM CeTH
«AHTepHET»

Tabnuna 3. [lepeuenb HHPOPMALIMOHHBIX PeCypCOB

Ne HaumeHnoBaHue Anpec
n/n
1. |OdwuimanbHbIi CAaUT http://www.mcx.ru/
MuHcenbxo3a Poccun
2. |ArpapHas poccHHCKas http://aris.ru/
MHGOpPMAaIIMOHHAs CHCTeMa
3. |EOvHBIM CepBUCHBIM IOPTa http://service.mcx.ru/Home/RegistersAndRegisters

MuHcenbxo3a Poccuu
4 [Poccenbxo3sHaasop Poccuiickor  |http://www.fsvps.ru/fsvps
dbepepanuu
5 |HauuoHaJbHBIA UHCTUTYT http://www.nibs.ac.cn./english/index.php
HUOJIOrMYeCKUX Hayk AKaneMum
Hayk Kurag, [lekuH

2 He 6osiee 3 ICTOYHUKOB;
4 He 6oJee 5 UCTOYHUKOB, HOPMATHBHBIE aKThI BKJIFOYAIOTCA HA YCMOTPEHUE NPENoJaBaTelIs.


https://e.lanbook.com/book/412229
https://e.lanbook.com/book/262376
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

[lepBUYHBIE CTPYKTYPBI OEJIKOB —
Swiss Prot

http://au.expasy.org/sprot/; http://crisceb.unina2.it/ASC/;
http://www.genome.ad.jp/aaindex/

7 |[IpocTpaHcTBeHHbIe CTPYKTYphl  |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 |[MonekyssipHas 61oJiorys http://www.molbiol.edu.ru
9 |ATOpUTM MOBTOPSIOIIUXCS http://www.repeatmasker.org
MocJiefJloBaTeIbHOCTeH JIJist
HieHTUDUKAITUA
MMOBTOPSIOLITUXCSI
nociiegoBareabHocTel JJTHK
10 (CtrpykTypa reHos, http://www.ncbi.nlm.nih.gov/Genbank/index.html;
I0CJIeJOBATEJILHOCTU http://www.allgenes.org/
HykieotuoB JIHK — GenBank
11 |ba3a maHHBIX IO http://www.metdb.de
MeTtunrpoBanuio JJHK uenoseka
12 Vloxanusanus reHOB Ha http://www.hapmap.org
XpPOMOCOME U CpeJiCTBa
BU3yanM3anuu reHoB — HapMap
13 [Qunukionenus anemenTtos JIHK: |http://www.genome.gov/12513456
HIeHTUUKALIAS
G YHKIIMOHAJIBHBIX 3JIEMEHTOB Y
JesioBeKa
14 Metabomuueckue nyti — KEGG  |http://www.genome.ad.jp/keg/
15 VluTeparypHble CCbUIKHU Ha http://www.ncbi.nih.nih.gov/entrez/query.fcgi?db=PubMed;
broxumMuyeckue uccieqoBanus — http://www.biomedcentral.com/
PubMed
16 |OnexTpoHHO-OUOIMOTEIHAS http://nsau.edu.ru/library/e-catalogue/
cucrema H['AY
17 |3nmexkTpoHHas 6MOIMOTEYHAS www.e.lanbook.com
cucTeMa u3jarenscrsa «JIaHpy
18 |Hay4unas smekTpoHHas www.eLibrary.com
bubnuoreka eLibrary.ru
19 |3nexkTpoHHO-OHMOMMOTEYHAs WWwWw.znanium.com

crcTeMa uznarenbcTBa « Mabpa-

M»

4.4. MeTonuuecKkue YKa3aHHUS JJIS 00YJaIOIIHXCSI TI0 OCBOCHHUIO TUCITUILTHHBI
(MO/yJII0) M CAMOCTOSITEILHOMH PAadOTHI

1. MonekynsgpHas OHOJOrHsA: MeTOAUYECKHWe YKa3aHUsS [0  BBIOJHEHUIO
CaMOCTOSITeJIbBHOU M KOHTPOJIbHBIX paboT/ cocT. KopotkeBuu O.C.; HoBocub. roc. arpap.
yH-T. UHCTUTYT 3KOJIOrMYecKou 1 nuieBol 6uorexHonoruu.- HoBocubupck, 2024. - 40
C.

2. MouekynsipHass OHoOJIOTHSI: MeTOAWYeCKHe pa3pabOTKA IO  BBITOJHEHUIO
naboparopubix pabor / coct. Kopotkeruu O.C., Cebexxko O.H., Konomanora T.B.;

HoBocub. roc. arpap. yH-T. MHCTUTYT 3KOJOTHYeCKOW M THIIEBOM OHOTEXHOJIOTHH.-
HoBocubupck, 2024. - 30 c.

4.5. Ilepeuenr wWHQPOPMAIMOHHBIX TEXHOJIOTHI, MNCIOJb3yeMbIX IIpH
OCyIIIeCTBJIeHHH 00pa30BaTeIbHOro Npolecca o JUCHUILIHHe (MOYJII0), BKIIOYas
1epedyeHb JIMIIEH3UOHHOTO0 H CBOOOJHO PacIpOCTPaHsIeMOro IPOrpaMMHOIO



o0ecmeyeHHus 1 I/IH(l)OpMaIII/IOHHbIX CIIPABOYHBLIX CHCTEM, HATJIAJTHbIX I0COOHI

1. Hcrnionb3oBaHue BUIEONPOEKTOPOB ISl JE€MOHCTpAlMU BUIeOPUIbMOB 10
OUOXHMMUM CeTbCKOXO3SIMCTBEHHOW MPOAYKITAN
Tabnura 4. IlepedeHnb JIUIIEH3MOHHOTO IPOrPaMMHOI0 0OecriedeHUst

No Haumenosanue Tun nuneHsun umm

n/n npaBoo06JIaiaTellb

1. [|Libre office CBOOOIIHO
acCIIpOCTpaHseMblii

2. Moii odpuc Mot opuc

3. |bpoysep Annekc.bpayzep SHnekc.

4. [Aunekc.Tenemoct Aupexc.

5. [locynapcrBenHas nHdopMallMoHHas ciucrema B cdepe BetepuHapu  [[lo 3ampocy

Tabmnuia 5. [lepeyens miakaToB (110 TeMam), KapT, CTEHOB,
MaKeTOB, Ipe3eHTaIui, GUIbLMOB U T. [I.

Ne Tun HaumenoBanue IIpumeuanue
/I
1. Buneopunbmbl [[lomumepasHas menHas peakuus, buouwsl, Ot 10 mun. 60

TpaHcrennble  kuBOTHble  (CekBeHHUpOBaHHE
HOBOT'O IOKOJIEHUSI: MPUHITUIIBI, BOBMOXXHOCTU U
MepcrieKTuBbl,  Jnekropodope3,  Kierodnas
CMepTb MW ee IIpUMeHEeHHWe B MeJuIlvHe,

MexaHusm aroInTo3a, [IpomeccuHr,
Y nuBUTENbHAS KU3Hb KJIETKU
2. |[Ipesentanuu  [[Io Bcemy JIEKIIMOHHOMY KypCY Ot 50 mo 90 catinoB Ha
[Ipe3eHTalHIo
3. |TecroBble [Io BceMy JIEKITMOHHOMY KYpCYy B 3HaunTeIbBHOM
3aJlaHUSI KOJINYeCTBe
4. |®ororpaduu JnexTpodoperpaMmbl B 3HaunTesibHOM
KOJI4ecTBe
5. [Komnekuuu MakporneprnapaTbl >KUBOTHBIX C BPOXIEHHBIMH (4 IIT
QHOMAJTUSIMU

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

Tabsmna 6. [lepeuenb UCIOJIb3yeMbIX TOMEIleHUN:

Ne Tun aynuropumn [Tepeuens o6opyioBaHMUS
ayIUTOpUHU

3-101 Aynuropust s 3aHSTUM |(CTallMOHApHBIA MYJIbTUMeIWWHBI IIPOeKTop,

MeKITMOHHOIO TUIIA HOyTOyK, O3KpaH 3x4 M, J0ocKa MapKepHas,
aynroobopyioBaHue (MUKpPOdOH, KOJIOHKK)

HK-502 AyauTtopus ISl 3aHATAN CranroHapHBIM MyJIbTUMEeOUNHBIN IPOEKTOP,
ITeKITMOHHOTO TUIIA, HOYTOYK, 3KpaH 3x4 M, ayJuo0060pyI0BaHKe
MpaKTUYeCKUX 3aHSITHH, (KOJIOHKH)

TeKyIllero KOHTPOJIS U
[IPOMEXXYTOYHOM aTTeCTalvy,
[PYIIIOBBIX U

VHIVBUyaJIbHbBIX
KOHCYJIbTallUH

HK-511 Aynuropust 1ist CraruoHapHbIl MYyJIBTUMEIUWHBIN IPOEeKTOpP,
lTabopaTOPHBIX U HOYTOYK, 3KpaH 3x4 M, ayuoob0py0oBaHMe

[IPAaKTUYeCKUX 3aHITHH, (xoJ10HKM), ITeHTpUdyru 2 T, pedppakTomerp,




TeKYIero KOHTPOJIS U
[IPOMEXXYyTOYHOM aTTeCcTalluu,
TPYIIIOBBIX U
MHAVBUAYaIbHBIX
KOHCYJIbTAIlUMI

DJIEKTpHUYeCKas IIMTKa

Jlns

daTTeCTallu1

6. Ilopsimok aTTeCcTanMy CTY/IEHTOB IO IMCITUILIHHE

CTYyOEeHTOB IIO

OUCIUIUIMHE  (MOOYH0)

TPAAUIIUOHHAS CUCTEMd KOHTPOJIA U OLIEHKH YCIIeBdeMOCTHU OGY“IElIOHII/IXCH.

[Toxazarenu Pe3ynbTaThl 00yueHus Kpurepuy onieHrBaHUS
OLleHUBAHMUSI
OTnryHO 3HaeT TepMUHOJIOTHMIO M OCHOBHBIe|CrlocoOeH XapaKTepr30BaTh, OIMCHIBATh,
[IOHSATHSI MOJIeKYJISIPHOW OMOJIOTHY, paCKpbIBaTh CYIIHOCTb SIBJIEHWH, I10JIb3YSICh
CYILIIHOCTb OMOXMMUYECKUX [IPUHITONM  HAy4YHOM TepMHUHOJIOTHEH B
[IPOIIECCOB 00JIaCT MOJIEKYJIIPHOM OHOJIOTHH, YeTKO
OCMBICJIMBaeT Y BBICTpAauBaeT CBSI3U MeXOY
[Pa3IMYHBIMU [TOHATUSIMU U IIPOIleCCaMU
YMeeT WCIHONB30BaTh  OCHOBHBbIE|AKTMBHO  JIeMOHCTpUpYeT  IIOHMMaHUe
Hay4YHO-TIPAKTUYeCKUe [JOCTM)KeHUSs, [CYIITHOCTU COBpPeMeHHBIX IpobieM M 3amay
B KOTOPBIX IT0Ka3aHbl GakKThbl, UJleH,MOJIeKYJISIPHON 6uonoruy,
UIIOTe3Hl, 3aKOHOMEPHOCTH, [KBaJIMPUIIMPOBAHHO OIleHWBaeT xapakTep,
KOHIENIIIUM, TEOPUM MOJIeKYJISIPHOM [HAIIPaB/IeHHOCTb W IIOCJIe[CTBUSI BIIUSIHUS
Briosiorun sl 00BSICHEHUS [KOHKPETHOW  XO3SIMICTBEHHOM J1eTeIbHOCTH
pe3yibTaTOB  HCCIIefIOBAHUM U [OMOXMMHUYeCKHe IIPOIeCChI >KUBOT'O
pelieHMst TpodeCcCUOHANIBHBIX 3a/la4 [OpraHKW3Ma, apryMeHTHUpYyeT BBIOOp MeToja
WIA arOpUTMa NpodeCCUOHAILHON 3a/lauy,
yMeeT CPaBHMBAThb U OLleHUBATh Pa3/IMYHbIe
Hay4yHble IIOJXOAbl K pelleHHuI0 NpobieM U
3a7jad pasHbIX THUMOB (PpyHIaMeHTaIbHBbIX,
[IPUKJIQIHBIX, UCCIIe/I0BaTelIbCKUX,
MEeTOANYEeCKHX, TeXHOJIOTUYeCKHX) B
00J1aCTH MOJIEKYJISIPHOM OM0JI0THH
Biajeer HaBbIKaMH ~ ITOCTpOeHMsI |[leMoHCTpUpyeT BJIaJleHHe cUCTeMOU
[Pa3BepHYTOIO, JI0Ka3aTeIbHOI'O [[PUeMOB aHaM3a u JIOTUYEeCKOT0
OTBeTa Ha INPOOJIEMHBIM BOIPOC B U3JI0XKEHHUs MaTepHara, 9eTKO
00J1aCTH MOJIeKYJIIDHOM OHMOJIOTUM  [apryMeHTHpYyeT — BbIOOp  IIpefjiaraeMoro
BapyaHTa  pelleHus]  paccMaTpuUBaeMoM
[IpOo06JIeMBbl, NONb3YSICh IITyOOKUMU 3HAHUSIMU
OCHOB MOJIEKYJIIDHOM OHOJIOTUH, JieraeT
yeTKue BBIBO/JIbI, ajieKBaTHbIe
[10CTaBJIEHHOMY BOIIPOCY.
X opo1io 3HaeT TepMHHOJIOTHIO W OCHOBHBIe [Mcnionb3yeT 6a30Bble MOHSITUS U TEPMHUHBI B

[OHSATHSI MOJIeKYJSIpHOW OHoJsIoruy,

001aCTh MOJIEKYJISIPHOM OMOJIOTHH, B 11€JIOM

CYLITHOCTDb OHMOXMMUYECKHUX [[IOHUMAaeT CYIITHOCTDb SIBJICHUH, MOXXeT

[IpOoIeccoB BLICTPOUTL  CBSA3WM MeXYy  Pa3/IMYHbIMU
IMOHATHUAMUA U IIpOIeCCaMn

VMmeer HCIIOJIB30BATHb OCHOBHBLIE ,HEMOHCTPI/IPYET OCHOBHBEIE 3HAHUA

Hay4YHO-TTPAKTUYECKUe JIOCTHXXEeHUS,
B KOTOPBIX TMOKa3aHbl GaKThI, UJEH,
CUIIOTEe3bl, 3aKOHOMEpPHOCTH,
KOHIIETIITUY, TEOPHUH MOJIeKYJISIPHOM

CYIIIHOCTH COBpPEMEeHHBbIX IpobjieM W 3ajad
MOJIEKYJISIPHOM OWOJIOTHH, MOXEeT OILIeHUTh
XapaKTep, HaIpaBJIeHHOCTb W TIOCJIeJICTBUS
BIIMSIHUSI XO3SMCTBEHHOM [1eATeJIbHOCTH Ha

HCIIOJIb3YyeTCA




Guonoruu IUIst 00BSICHEeHUS [DUOXUMUYECKUe TIPOIECChI >KUBOTO
pe3yJIbTaTOB ~ MCCIIeIOBAHMM  M|OpraHu3Ma, CIIocoOeH BbIOpaTh  MeToj
peliieHus MTpodeCCUOHANIbHBIX 33j]ad [pellieHrss  MMpodecCHOHANIbHOM  3ajjavd,
XapaKTepusyeT pasinyHbIe Hay4HbIe
MOIXOJbl K PpeIleHuI0 TpobiieM U 3ajad
[Pa3HBIX TUTIOB (bynmameHTaNIbHBIX,
[TPUKJIATHBIX, HCCIIeIOBATeNIbCKUX,
MEeTOTUIeCKUX, TEeXHOJIOTUYEeCKUX) B
00J1aCTH MOJIEKYJISIPHOM OHOJIOTHH
Bnajeer HaBbIKaMu  [IOCTpOeHMs [leMOHCTpHpyeT — BiajieHHe  IpueMaMu
[Pa3BepHYTOIO, JI0KA3aTeIbHOTO [IOCJIeJIOBATeSIbHOTO aHa/lM3a W W3JIOXKEeHUs
OTBeTa Ha NPOOJEeMHBIM BOIPOC B[MaTepHala, 000CHOBBIBAET BBIOOD
06J1aCcTh MOJIEKYJISIDHOM OUOJIOTUM  [[TpeJijlaraeMoro BapHaHTa peliieHus

[paccMaTpuBaemMoii pobsiemMbl, OIBITOXUBAS
COOTBETCTBYIOIINUMHU BBIBOJIAMU.

'Y moBJIeTBO-
[PUTEJILHO

3HaeT TepPMUHOJIOTMIO M OCHOBHBIE
[OHSITUSI MOJIeKYJIIpHOW OHOJIOTHH,
CYILIHOCTb OMOXUMHUYECKUX
[IPOLIECCOB

JlaeT oripeneneHWsi OCHOBHBIX TTOHSTHUM
MOJIEKYJISIDHOM ~ OMOJIOTUM,  WCIIBIThIBAeT
3aTpyiHEHUS] TIPH OIMCAHUU CBSI3el MeXIy
Pa3IMYHBIMU TIOHSITUSIMU U SIBJIEHUSIMA

YMeeT  HCIOJIb30BaThb  OCHOBHBIE
HAy4YHO-TTPAKTUYEeCKHe TOCTHKeHUS,
B KOTOPBIX ITOKa3aHbl GaKThI, UJIEH,
CUIIOTE3Hl, 3aKOHOMEpPHOCTH,
KOHIIEII[UM, TeOPUU MOJIEKYJISIPHOM
OHoJIorUu IS 00BICHEHHUS
pe3ysIbTaToB KCCIIe[IOBaHUHI u
periieHus TPOdeCCUOHATIBHBIX 3a7a4

CnocobeH  mepeyucIUTL  COBPEMEHHBIE
npobjieMbl M 3aladd  MOJIEKYJISIDHOM
Ouvorsoruy, omnMcartb Hay4dHble IIOOXOABl K
pellleHUI0 TUIIMYHBIX IIpo0iieM U 33ja4 B
00J1IaCT MOJIEKYJIIDHOM OMOJIOTHH, MOXKEeT
MCIIO/Ib30BaTh  IIOJIly4eHHble  3HaHUA B
00JIaCTM  MOJIEKYJIIDHOM ~ OUOJIOTHMH  JIJIst
peleHus IIPOPeCCUOHAIBHBIX 3a/1a4

BiiameeT HaBBIKAMH ~ [TOCTPOEHHUS
[Pa3BepHyTOrO, JI0Ka3aTeJIbHOTO
OTBETa Ha TPOOJIEMHBI BONPOC B
06J1aCcTh MOJIEKYJISIPHOM O6H0sIorun

JlemoHCTpUpYyeT CIIOCOOHOCTD
dbopmMyJIMpoBaTh OTBET Ha MPOOJIEeMHBIN
BOIIPOC B 06J1aCTU MOJIeKYJIIpHON OMOJIOTHH,
HAaXO0JIUTh TUIIOBOE pellleHHe MPobIIeMbl

Heynosier-
BOPUTETHHO

SHaeT TepMHUHOJIOTUIO UM OCHOBHBIE
[OHSITUSI MOJIeKYJIIPHOWM OHOJIOTHH,
CYLIHOCTb OMOXVUMUYECKUX
[IPOLIECCOB

He criocob6eH U3/10KUTh OCHOBHBIE MOHSTHS
MOJIEKYJISIPHOM ~ OWOJIOTWH,  3aTpyIHSeTCs
OlMCaTb  CBSI3W  MeXAy  pasjMYHbIMU
MOHSTHUSIMU U SIBJIEHUSIMU

VYMmeer HCIIOJIB30BdATb OCHOBHLIE
HAy4IHO-IIPAKTUYEeCKre TOCTHUXKeHHH],
B KOTOPBIX ITIOKd3dHbI (l)aKTbI, nujaeu,

CUIIOTE3Hl, 3aKOHOMEpPHOCTH,
KOHIIEII[UHM, TeOPUU MOJIEKYJISIPHOM
OHOJIOTUH ISt 00BICHEHUS
pe3ysIbTaToB HCCIIe[IOBaHUI u

[pelieHus: IPOPeCCUOHANIbHBIX 3a7a4

He umeer mnpescraBieHUSI O COBPEMeHHBIX
npobjieMax M 3ajlayax ~ MOJIEKYJISIPHOM
Ouvonoruy, He 3HaeT HAy4YHBIX IIOJXOZOB
[pelieHus IPOPeCcCUOHANIBHBIX 3a7a4

Brajeer HaBbIKAMU ~ IIOCTPOEHUS
[Pa3BepHYTOTIO, J10Ka3aTeIbHOI0
O0TBeTa Ha INpPOOJIEMHBIM BOIPOC B
06J1acTh MOJIeKYJISIPHOM Brosioruu

He uMeeT HaBBIKOB aHa/iM3a MaTepuajia M
[IOCTPOEHMsI JIOKa3aTeJIbHOIO OTBeTa Ha
po0JIeMHBIN BOIIPOC B obractu
MOJIeKyJISIPHOM Orosiorun




7. CorsiacoBaHue paboyei nporpamMmbl
CooTBeTcTBYeT yue6GHOMY IUIaHy, yTBEPKICHHOMY YUYCHBIM COBETOM ®I'bOY BO
VHuBepcHuTeTa GUOTEXHONOT Ui, TPOTOKOJ OT « 25 » _Jekalbps 2029 Ty No B8

Pa6ouas mporpamMma o6cysk/IeHa M yTBEpXKIeHa Ha 3aceJaH|U Kaeaphl

MpOTOKON OT «__ 14 »  suBaps  2026r.Ne 5__
.o 3aBenyromero kadeapoi ) /% M.B. CtpuxKoBa
(OMKHOCTB) ~ TNOAMKCH ()5(6]
[Npencenarens yaeOHO-METOAUUECKOTO ol
coBeTa (KOMHUCCHH) JI.LA. ApakaHiieBa
(ZOMKHOCTD) nonn‘dc’m/ ()5 (0]

PaGouas mnporpamMMa O00OCyXJ€Ha W  COOTBETCTBYET ydeOHOMY  ILIaHy,
yTBepXIeHHOMY YueHbM coBetoM @®I'BOY BO VHuBepcuteTa OGUOTEXHOJIOTHH,

MIPOTOKOJ OT «___» 205 1. No

W3MeHeHHH He TpeOyeTcsa/u3MeHeH s BHECEHHI B pasen(-bl):
HY)KHOE MOJUYEPKHYTh

[Ipencenarens y4e6HO-METOIUIECKOTO
cOoBeTa

(1OKHOCTB) MOJIHUCH ()5(0)

Pabouas mporpamMma oOCYyXKI€Ha H COOTBETCTBYeT Yy4eOHOMY  ILIaHy,
yTBepKIeHHOMY YueHbM coBeToM OI'BOY BO YHuBepcuTeT OMOTEXHOJIOTHiA, IIPOTOKOJI

OT i » 20 M. No

3MeHeHuit He TpebyeTcs/u3MeHeH sl BHECEHBI B pa3zies(-bl):
HYXXHOE MOIYEPKHYTh

I[Npexncenarens y4eOHO-METOJUIECKOTO
coBeTa

(10/KHOCTB) MOATHCH (0)5(0]
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