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1.

Ilnanupyemsblie pe3yiabTaThl

Oﬁy‘IEHI/IH II0 [THCIIHIIINHEe

(Momy.ti0),

COO0THeCeHHbIE C pe3yjibTaTdMH 0CBOCHHSA OGPHBOBHTEJII)HOI‘;I IIporpaMMmMabl

HvcnviuiiHa MonekyisipHas 6MoJiorusi B COOTBeTCTBUU ¢ TpeboBaHusmu ®I'OC

BO u ¢ yuerom [IOOII (nmpu Hanmuymuy) HampaBjieHa Ha (GOpPMHUpOBaHUE CJIeAYIOIIUX
xomrerenmii (YK, OIIK, ITK, IICK, ITKO, ITKP, [TKB"):

Tabmuma 1. CBsi3b pe3ynbTaToB 00ydeHus C MpUobpeTaeMbIMU KOMIIETEHITUSIMU

KO,IL W HaMMeHOBdHHe

KOIL Y HaMMeHOBdHHe

38HJ’IHHHPOB3HHLI€ pe3yibTaThbl O6y‘{eHI/Iﬂ

C ydemom ux 6uono2uueckux
cnocobHocmell

cnocobHocmell U KOMNAEKCHOII
OUeHKU

KOMIIeTeHIIH HWHAWKATOPad JOCTHUXXeHUA
KOMIIeTeHIIH
3HaTh: — cmpoeHue, Memaboausm u PyHkUUOHUPOBAHUe
I[TK-6 CnocobeH k UIIK6.1 Teopemuuecku P Py P
OUOEHHBIX MOJIEKYIL;
bPexkmubHomy 0b60cHOBbIBaem ucnoab3obaHue .
- 'YMeTb: — TIPOTHO3WPOBATh  IIOCJIE/ICTBHS  CBOEH
LUCNONL306BaHUIO CeNbCKoX03AalicmBeHHbIX u .
- MpodeCcCUOHATbHON JIeqaTeJIbHOCTH;
CeNbCKoX034lCMBeHHbIX U [HENPOOYKMUBHbIX dcUBOMHBIX
uHmepnpemupo6ams  pe3yabmamsl  MOJEKYASAPHbIX
HenpoJyKmMuBHbIX JCUBOMHBIX |C YUEMOM UX 6OUONO2UYECKUX r
uccnedobanuii  Ona  OUEHKU COCMOAHUS ObMeHa

6ewiecmbB u komnaekcHou OuasHocmuku 3aboneBaHutl
brcubomHbix u kauecmBa nuulebbix npodykmob;
Biagerb: — MepMUHAMU U NOHAMUSAMU MOJEKYASIPHOL
buono2uu; coBpemeHHbIMU Memodamu uccaedoBaHus
HyKJ1euHoBbIx Kucaom u b6enkoB Oas npoBedeHus
CMPyKMypHO-@PYHKUUOHANLHO20 AHAU3A.

HIIK 6.2 Obnadaem
HaBbikamu Memodob u
npuemo8 3¢pgpexkmubHo20
COXPAaHEeHUs! U UCNOoAb306aHus
cenbCckoxo3aticmBeHHbIX U
HenpodyKMUGBHbBIX HCUBOMHbBIX

3HaTB:— MoJleKyJIsipHble ocobeHHOCTH 6 oOpeaHax Uu
MKaHAX — 2CUBOMHbBIX; MemoOb! 2eHemuyeckoll
uHDtCeHepuU U HGUOMEXHOMO2UU; OCHOBHBLIE TPHOOPHI,
MpUMeHsieMble TPH OHUOXMMUYECKHX M MOJIeKYJISIPHBIX
MCCIeIOBaHMUSX; .

'YMeTh: [IPUMEHSITh TeopeTWYecKre 3HaHUsl U
MpaKTA4YeCKWe HAaBBIKKM B HAYYHO-UCCIIEeI0BATEIbCKOM
MesTeJIbHOCTY; BBIIEJSITh U3 KJIETOK HYKJIeOIPOTeU bl
WM HYKJIeWHOBble KHUCJIOTHL, MpoBoauTh [IIIP-
[peakIio U ee MOAUGUKAIUY; BHIIENATh, OYMINATS,
[pa3nessaTh ObuoopraHuyeckre COeJIMHEeHUS Hu
ompenensaTb WX  OWUOJIOTUYECKYH0  aKTHBHOCTH;
oueHuBamb pe3yabmamol skcnepumeHma 6 cpabHeHuu ¢
lmumepamypHbIMU OAHHbIMU;

Bnaperb:—Habbikamu npoBedenus  uccredoBaHuii  u
paspabomku HOBbIX MexHoN02ull Ha cCneyuanu3upoBaHHOM

ob6opydoBaHuu

2. MecTo qucnuIuIuHbl (MOyJisI) B CTPYKType 00pa3oBaTeIbHOI IPOrpaMMEbI

,HI/ICL[I/IHJII/IHEI MounekynsipHasi OHOJIOTUSI OTHOCHMTCS K BapI/IaTHBHOfl YacCTH.

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




HaHHaH JUCIHUIIJIMHA OIIMPAETCA Ha KYypPChbl JUCHUIIIIMH: «buoxumusy, «XuMHUSY,
«['eHeTHKa >KMBOTHBIXY, ((MI/IKDOGI/IOJIOFI/IH C_OCHOBaMM BHUPYCOJIOTHMY, «Pa3BegeHue
ZKHUBOTHBIX», «PU3NOTIOrKsl  JKUBOTHBLIX» M SIBJISIETCS OCHOBOM IJil  I1ocjieayromiero
HN3ydeHust AUCHUIIINH: «OcHOBBI MOJIEKYJISIDHOW T'e€HEeTUKWN, «['eHeTYeCKHe OCHOBBI
CeJIeKIInun», «OcHOBBI ONVJISIIMOHHOM F'€HeTUKUN) .

3. ConepxaHue TUCHMILUIMHBI (MO/TYJIs)

PacripesiesieHre yacoB 10 TeMaM Y BUJIaM 3aHSITUM MpeJICTaBJsieTcsl B Tabuuile 2 1o
Kak7ou popMe 00y4deHUs (ouHas, 3a04Hast, 09HO-3a04Has).

Tabmuia 2. O4yHas ¢popma

KosymyecTtBo 4acoB Popmupye-
Ne HanmenoBaHue pasfielioB U TeM Jlexmuu Bun Camocr. Beero MPbIE KOMIIE-
pasna eKII
/o D) 3aHATHS pabora |10 TeMe TeHIUU
(IP) (CP)
1 2 3 4 5 6 7
1. Brenenne
1.1 [TpemMerT, 3a/1a4u ¥ METOJIbI 2 2 2 6 TK-6
MOJIEKYJISIPHOW OHOJIOTUU
2. MoJieKyJisipHasi 6HOJIOTUsI 0eJIKOB
2.1  |CtpykTypa u pyHKIMUU OesikoB 2 4 4 10 [1K-6
2.2 |@ojnauHr OekoB 2 2 6 10 [1K-6
3. MoJieKyJisipHasi 0HOJIOTUsI HYKJIEHHOBBIX KHCJIOT
3.1  |CTpykTypa U QpyHKIMS HYyKIEeUHOBBIX |2 2 6 10 K-6
KHUCJIOT
3.2  |Perutukanus u penapanus JJHK. 2 4 6 12 [1K-6
3.3  |Cunre3 PHK (TpaHckpumnims) 4 4 6 14 [1K-6
4. MekMoIeKyIsIpHbIe B3aHMOJICHCTBHS H UX POJIb B QYHKITHOHHUPOBAHHUH KUBBIX CHCTEM.
4.1  |OcobeHHOCTH MeXXMOJIeKYIISIPHBIX 2 4 S) 11 TK-6
B3aMMOJIEUCTBUI
4.2 |buomemMOpaHBI: CTPYKTYpa U 2 4 4 10 TK-6
MeXXKJIeTOUHbIe B3aUMO/IeMCTBHUS
4.3  |AmormTo3 2 4 4 10 [1K-6
D. I'eneTnyeckas HHKeHepHUs
5.1 ITexuuxa pexombrHaHTHBIX JTHK 2 4 6 12 [IK-6
KonTponbHas pabora 12 12 [IK-6
[loaroTroBKa K 9K3aMeHy 27 27
Mroro 22 34 38 144
3aoudHasi popma
KomuuecTBo yacoB dopmupye-
Ne HaumeHoBaHue pa3zesnioB U TeM Jlexruu Bun Camoc. Beero MPIE KOMITE
pasiy I
/n D) 3aHSTHS pabora | 1o Teme TeHIUU
(JIP) (CP)
1 2 3 4 5 6 7
1. BBenenue
1.1 [TpenmerT, 3a1a4u U METO/IbI 2 2 4 TK-6
MOJIEKYJISIPHOW OHOJIOTUU




KomuuecTtBo yacoB dopmupye-
No H Bun Camocr. Bcero Mble KOMIIe-
dMeHOBdHHe pa3/iejIoB U TeM HEKHI/II/I
n/n (H) 3aHATHUSA pa60Ta II0 TeMe TeHIIUH
(JIP) (CP)

2. MoutekyJIsipHasi 0MOJIOTHS 0eJIKOB

2.1  |CtpykTypa u pyHKINU OesikoB 2 2 12 16 [1K-6

2.2  |@oynauHr 0enkoB 2 2 12 16 [1K-6

3. MoJiekyJIsipHasi 0M0JIOTHSI HYKJI€HHOBBIX KHCIOT

3.1  |CrpykTypa v GyHKIIHS HYKIIEMHOBbIX |2 2 10 14 TK-6
KUCIIOT

3.2  |Perutukarus u penapanus JTHK. 11 11 [1K-6

3.3  |Cunrte3 PHK (TpaHckpumnius) 10 10 [1K-6

4. MeikMoIeKyJIsIpHbIe B3aUMOJIeHCTBHS U UX POJIb B GYHKIIHOHUPOBAHUM KUBBIX CHCTEeM.

4.1  |OcobeHHOCTH MEeXMOJIeKYIISIPHBIX 12 12 1K-6
B3aWMOIeUCTBUN

4.2 |buomMeMOpaHbI: CTPYKTypa U 2 14 16 K-6
Me)XXKJIeTOUHble B3aUMO/IeHCTBHUS

4.3 |AnomnTo3 12 12 [1K-6

D. I'eneTnyeckass HHIKeHepUs

5.1 Texnnka pexoMbuHaHTHBIX JIHK 12 12 [IK-6
KonTponbHas paboTa 12 12 [TK-6
[TonroToBKa K 9K3aMeHy 9 9
Hroro 6 10 128 144

Y4ebOHass [1eSITeJIbHOCTh COCTOMT M3  JIeKIMH, J1abOpaTOpHBIX  3aHSITHH,
CaMOCTOSITeJIbHOM paboThl, KOHTPOJIbHOM pPaboThl. CTy/leHTbl MOI'YT Yy4aCTBOBAaTh B
HAy4YHO-HCCJIeJI0BaTeJIbCKOM paboTe ¥ B KOHGEPeHIIHSIX.

3.1.Coneprxanue oTIeILHBIX Pa3/ieioB U TeM

Paspnen 1. Beenenne

Tema 1.1. IIpedmem, 3a0a4u u Memoodsbl MOJCKYSIPHOLL OHuono2uul

[Ipenmet ¥ coBpeMeHHbIe TeOpeTUYeCcKre U MpaKTUYecKre 3ajjaqi MOJIeKYISIPHOM
6UOJIOTUM, MECTO MOJIeKYJISIPHOM OUOJIOTUU B cMCTeMe OUOJIOTUYeCKUX AUCITUILIIMH, POJIb
OMOXUMUH, ITUTOJIOTUX U TeHEeTUKU B CTAHOBJIEHUH MOJIEKYJISIpHOM Ouosioruu. Mcrtopust
BO3HMKHOBEHHUSI U PA3BUTUSI MOJIEKYJISIpHOM Ouosioruu. [lepcriekTHBBI JlaimbHeUIero
pa3BUTHSI ~ MOJIEKYJIIPHOM  OHMOJIOTMHM  HYKJIIEMHOBBIX  KUCJIOT,  OelKOB U
MAaKpOMOJIEKYJISIPDHBIX ~ B3aUMOJIEMCTBUM.  MeTonpl ~ MOJIEKYJIIDHOM  OHOJIOTHH
(peHTreHOCTPYKTYpHBbIM aHanu3, AMP, 351eKTpOoHHAasi MUKPOCKOIIHS, TeHHO-UH)KeHEepHbIe
MeTOJIbl, MOJIEKYJISIpPHOe KJIOHUPOBAaHUe, METO]Ibl KapTUPOBAHMS).

Pa3znen 2. MosnekyisipHast 01oJiorusi 0eJIKoB

Tema 2.1. Cmpykmypa u ¢ynkuuu denxo

Pasnoobpasue cTpykTyp U pyHKIUM OejKOoB. OBOJIONMS CTPYKTYPbl OEIKOB U
BUJI000pa3oBaHue. MeTo bl oripefiesieHust cofiepskaHusi 0eska. [lepBuyuHasi CTpyKTypa Kak



ypOBeHb OpraHusanyu Oesika. KoHdopmalmoHHble CBOMCTBA MOJIMIENTHUAHBIX IIerei.
CTpyKTypHBIE OCOOEHHOCTM TeNTHUIHOW CBS3U. Pojb BOOOPOJHBIX CBSI3ed B
$bOpMUPOBAaHUM BTOPUYHOU CTPYKTYphl. JloMeHbl u ux ¢opmupoBaHue. TperthyHas
cTpyKTypa besnka. Poinb aucynbUIHBIX CBsi3eid B CTaOWIIM3AlMM TPETUYHOU CTPYKTYPbI
6enkoB U nenTunoB. CTpykTypa 0elKoB, IPUHUMAIOIIMX yYacTHe B Iepejlade CUTHAJIA B
KJIeTKY. AMUHOKHUCJIOTBI, OJIATONENTUIbl U Oellki B pellieHuH MpobjieM MOJeKyIsIpHOU
brosioruu.

Tema 2.2. Pondunz 6enxob

@onauHr  6enkoB:  OOlIMe  TpeficTaBiieHWs.  @PakTOpbl,  OIpeJessiolIye
MIPOCTPAHCTBEHHYIO CTPYKTYypy 6Oesika. Mojenu cBopaurBaHus 6eyikoB. @PakTopbl
¢dosnunra. [laneponsl, cTpykTypa U QpyHKIMHA. COPTUPOBKA M MOJUQHUKAIIUS OEJIKOB.
Bonesny, cBsi3aHHbIe ¢ HapylileHHeM ¢osauHra 6ekoB. CoBpeMeHHbIe TpeJICTaBIeHus O
CTPYKType pubocoM. JTambl TPaHCIAIWM, ee MexaHW3Mbl W peryssius. [lepeHoc
HOBOCUHTE3WPOBAaHHBIX OEJIKOB 4epe3 MeMOpaHy KJIeTKHM, TOCTTPaHC/ISIIMOHHbIE
Moaudukanuu 6enkoB. IIpoTeomuka v ee 3HaueHue.

Paznen 3. MostekyssipHast 0M0/10THsI HYKJIEMHOBBIX KHUCJIOT

Tema 3.1. Cmpykmypa u fyHKuUU HyKIeUHOBbIX Kucaom

CrpykrypHas opranuzaiys JIHK. [Tonmumopduam nBoriHol 1ernu. Y nakoka J[HK B
xpoMocomax. CTpyKTypa XpoMaThHa. beslkoBble KOMIIOHEeHThI xpoMaTtrHa. Hykiieocombl
B aKTMBHOM XpOMaTHHe. YHUKaJibHble U TMOBTOpsoluecs mnociefoBaTesbHocTtd JIHK,
catesiatHast JIHK. OTinuuus cTpyKTypbl TEHOMOB MPO- M 3YKapyUOT. [ '0Meo3rCHbIe TeHbI.
Hesnepubie reHombl. OcobenHoctd cTpyKTypbl U ¢yHkuui JIHK MuToxonapuii u
xnoporuiactoB. JIHK-copepxkartiue Bupycel u paru. [logBrkHbIe reHeTUYeCcKre 371IeMeHThI
1 3BoJIIOITMS TeHOMOB. CoBpemeHHbIe nipeficTaBiieHus o ctpykrype TPHK, pPHK,MPHK u
BupycHbix PHK. CTpykTypa xpomaTuHa siJipa U XpOMOCOMBI.

Tema 3.2. Penaukauus u penapauus /IHK

Perumukarus JTHK. OcHOBHBble TIpUHITWIIBI, MeXaHW3M, PeryJisiiiys perivKallyiu.
®epMeHTHI U OeJikoBble (aKTOpbI, YUYACTBYIOIME B peIIMKaluK. TOYHOCTb M OIIMOKU
peruIMKaIyy 1 ux buosnorudeckoe 3HadyeHre. OcoOEHHOCTH PerIMKaIliy Y MPOKapuoT U
aykapuoT. OcobeHHOCTH pelumMKanuu pasHbix ydacTtkoB J[HK. MetenupoBanue JIHK.
Pexombunarus yvactkoB JIHK. JIBa Mexanusama pemnaparuu JIHK: npsamoi wu
OKCITM3WOHHBIM (3a cyeT Bbipe3aHus yyacTkoB J[HK). VYcrpaneHune HecoOTBeTCTBHUM:
WCITpaBJIeHUe OITMOOK pervihKaruvi.

Tema 3.3. Cunmesz PHK (mpaHckpunuus)

Bunbt u conmepxanve PHK B witetke. Cunre3 u co3peBanve PHK Gakrtepuii u
ayKapuoT. Xumudeckass mogudukanuss MPHK 3ykaproToB. JK30HBI 1 UHTPOHBI B reHax
3YKapHOT. PerysnsaropHsie ocieqoBaTeIbHOCTA 3YKaPUOTUYECKUX TeHOMOB. X UMHYeCcKasi
momudukanus TPHK, pPHK, MPHK. Tpanckpunuusi, ocoGeHHOCTH TPaHCKPHUIILIUKA Yy
3YKapHOT U MpoKapuoT. [Iponieccunr. Xumus crutaricuira. AjbTepHAaTUBHBIN CIIIAMCHHT.
Aptrocmmavicunr.  Crumavicuar  TPHK.  Tpanc-crutaiicunr.  PenmaktupoBanne PHK.
Pubo3umbl. ObpaTHas TPAaHCKPUIIIKS U ee 3HaUeHue JJ1s1 TeHeTUYeCKOW WHXXeHepUH.



Pasgen 4. MexMouekyisipHble B3aUMOJENCTBHSI MW HX PpoOJb B
(QYHKIIMOHHPOBAHNH KUBHIX CHCTEM

Tema 4.1. OcobeHHOCMU MEHCMONCKYASAPHBIX B3aumodeiicmBuii

bBesiok-0esikoBble B3aMMOJIEWCTBUS M HUX 3HA4YeHHe JII CaMOCOOpKUA OesKoB-
MyJIbTUMEPOB W HAJMOJIEKYJSIDHBIX OeJIKOBBIX CTPYKTYp. beslkoBO-HyKJIeMHOBbIE
B3aMMOJIEICTBUSL B IIpoIlecce peryJsiiid aKTWBHOCTA TeHOMa, IpU caMocbopke
CyOKJIETOUHBIX CTPYKTYp, BUPYCOB U $aroB. benKoOBO-JIUIKIHBbIE B3aUMOJIEUCTBUS
dopmupoBaHue OUoOJIOTUYECKUX MeMbpaH. MornekyssapHas OWOJIOTUS  pPa3BUTHSI.
MoustekysisipHble  OCHOBBI  3BOMIONMH, JUPQPEepeHIIMPOBKY Pa3BUTHUS W CTapeHusl.
MonekynsipHble MeXaHU3MbI PEryJISIUU KJIETOYHOTO ITUKJIA.

Tema 4.2. BuomeMopaHsvl: cMpPyKmypa u medck.aemounsie 63aumodeiicmbusn

bromemOpaHbl: CTPyKTypa K yd4acThe B MEXKIIeTOYHBIX B3aUMOJIENCTBUSIX.
IlepeHoc BemecTB 4epe3 meMOpaHbl. HwuskomosekysnsipHbele coefvHeHHs1 (TIpoOCTast
mibdysus, obierdenHass Auddy3usi, aKTUBHBIA TpaHCIOPT). KoHKpeTHBIe CHUCTeMbI
IepeHoCa HU3KOMOJIeKYJISIDHBIX BelleCTB (HaTpUM-KaJMeBbI HACOC, KaJlieBble KaHaJbl,
HaTpUeBble KaHAJIbl, KATUOHHbIE KaHAaJIbl U H-XOJIMHOPEIeNTOphl, CUCTEMBI TPaHCIIOpPTa
KaJIbLIAS B IIONIEPeYHO-II0JIOCATOM MBIIIeYHOW TKAaHW, aHTUOMOTUKM KaK IepeHOCYUKHU
VIOHOB, TPAHCIOPT IVIIOKO3bI B MOYKax). [lepeHoc depe3 MemOpaHbl 4acCTHUIl U BBICOKO-
MOJIEKYJISIPHBIX CcOoefiuHeHUM (Criocobbl mepeHoca: 3HJOIKUTO3, SK30IMTO3). AAre3vBHas
dynkumss Membpan. CeMelCTBa aATre3WBHbIX MeMOpaHHBIX OeJIKOB (MHTErpUHbI,
CeJIeKTUHBI, a/ire3MBHble UMMYHOTJIOOYJIMHBI, KaJrePUHBI U «BHECUCTEMHBIE» aJire31BHbIe
6enku). XoMuHr T-MM@PonUTOB (CenuprUuIHOCTh XOMHHIA, MeXaHU3M Murpanvu T-
KIeToK). Bocrnanenve (MeauaTopbl BOCHAJeHUs, MUTPALUsS JIEMKOLUTOB: aJre3WBHbIE
B3auMojieicTBUs). IMMyHHble peakiMy (QHTUreHbl, aHTUTeHbI TIJIaBHOTO KOMILJIeKCa
ructocoBMectuMocty (I'KI'-I) u kierouHass ummyHHas peakuusi, aHtareHbl ['KI'-II u
rymMopasjibHasi HWMMYHHas peaklus, aJire3uBHble B3aUMOJENCTBUSI B T'yMOpPAJIbHOMU
MMMYHOU PpeakIlUM, ajre3vBHble B3aMMOJEWCTBUSI B KJIETOUYHOW UMMYHOM peaKIuu).
MexXkileTOYHble ~ KOHTakTbl  (IIPOCTOTO,  CIEIUISIIOIIero, — 3alyparollero 151
KOMMYHHUKAIIUOHHOTO TUIIOB).

Tema 4.3. AnionTo3

OO6mme mpeAcTaBiieHUs. «AMONTO3 U3HYTPW»: IYCKOBble aKTOpbl U
buosiorudeckasi poJib. «ATONTO3 MO KOMaHfe»: Ouojioruyeckasi pojlb U ITyCKOBbIe
dakropel. Mopdosorust anonro3a U Hekpo3a. OcHOBHble ¢epMeHThl amnonTo3a
(uuToIUIa3MaTUYeckre TMpOoTea3dbl — Kacmasbl; O3HJIOHYKJIea3bl). bejiku  arnomnrosa
(MuTOXOHIpUAIbHBIE PaKTOpPHI, 6enok p53). HekoTopkie cxemsl anonto3a. Posb anornrosa
B CO3peBaHUU U PYHKIIMOHUPOBAHUM UMMYHHOU CUCTEMBI.

Pazgen 5. I'eneTnyeckass MH:KeHepHUs

Tema 5.1. Texuuka pekomouHaHnTHBIX JJTHK

Metonibl TeHeTHUYeCKOW WHXXeHepuH (TeXHOJIOTMSI IOJIy4eHUs] peKOMOWHAHTHBIX
HHK). I'mbpuauszanys HyKJIEMHOBBIX KHUCJIOT. MOJeKyJIsIpHO-TeHeTU4eCKue MeTOIbI



uccnenosanus. OnpeneneHue HyKI€OTHIHbIX TI0CJIei0BaTeJIbHOCTe!. XuUMUIeCKUH
cuHTe3 reHa. Co3maHKe TPaHCIeHHbIX XKMBOTHBIX. BBeJieHHe TPAaHCTeHOB B IMPOHYKIIEYC.
[Tonmyyenvie SMODHOHANBHBIX  CTBOJIOBBIX  KJIETOK. [TonyyeHne TOMO3UTOTHBIX
TPAHCTeHHBIX MbIIIEH C IMOMOLIbIO 3MOpPHOHAJTIbHBIX CTBOJIOBBIX Kj1eToK. [IpHHIUIIbL
CeJIeKIMM COMAaTHYeCKHX KJIeTOK. JJOMUHAHTHAs CEeKIHA. JocTyokeHHs! ¥ TIePCIIEKTHBBI
reHeTH4eCKOM UH)KeHepHrH.

4. YueGHo-MeTomIIecKoe M HHOpPMAILMOHHOe obecrieueHye
MCIMIUIMHEL (MO/YJIs)

4.1. CIINCOK OCHOBHO#1 JINTEPaTyphI’

/1. Baxenosa, . A. OCHOBBl MOJEKYJIAPHOH OHOJIOTHH. Teopusi U IpaKTHKa :
yue6GHOe mocobue s By3os / Y. A. baxeHoBa, T. A. Ky3nernoBa. — 4-¢ u311., CTeP. —
Caukr-Iletepbypr : Jlans, 2025. — 140 ¢. — ISBN 978-5-507-50519-7. — TekcT
snexktpounpit  //  JlaHp 3IeKTPOHHO-OMONHOTEYHas ~ CUCTeMa.  — URL:
https://e.lanbook.com/book/443300

\/ 2. TIpUHIKIBI ¥ METOAB! OHOXMMHH 1 MOJIEKYJISpHOM 6MONIOrHH : y4eOHOe rocobue
/ mox penakuueit K. Yuncon, Jhx. Yonkep ; mepeBoa C anrauiickoro T. IT. MoconoBo#,E.
O. Bozenek-PemerHsx. — 3-¢ m3a. — Mocksa : Jlaboparopus 3§aﬂ”ﬁﬁf 020. — 855 c.
__ ISBN 978-5-00101-786-8. — TekcT : BMEKTPOHHBIHA {/{J}a 1§ /- QIIEKTPOHHO-
oubauoreunas cucrema. — URL: https://e.lanbook.com/book/1;’531557 R\
s F 8. Of 2l |
AW T"ch‘ésd B/

4.2. CHHCOK A0ONOJTHHTEJIbHOM JAMTepaTyphl’
7

‘}:j .5):
7 AN DAY/
/1. Axynos, A. H. OcHOBbI 6HOXUMHH H Mone? OMONOrUHM ; TIPAKTUKYM :

yae6HOe mocobue / A. H. Axynos, 0. B. Illep6akoBa. —# Ka3aHp \ng:[y,aozz — 88
c. — ISBN 978-5-7882-3265-2. — TekcT : SNMEKTPOHHBIA /| JlaHp : 3IEKTPOHHO-
6uGHoTeunas cuctema. — URL: https:/e.lanbook.com/book/412229

|/ 2. Maromenosa, M. A. IIpakTHKyM IO MONEKYJSpHOH Ouonoruu : yuebHo-
MeToauueckoe nocobue / M. A. Maromenosa. — Maxaukana : JI'TIY, 2023. — 116 c. —
Texcr : onexkrponssli // Jlawp : 3NeKTpoHHO-OuGmoTeunas cuctema. — URL:
https://e.lanbook.com/book/406910

/ 3. Pessimxun, B. 1. OcHOBBI MOJEKYISAPHOM OHONOTMM: MPAKTHKYM : yaebHoe
moco6ue / B. Y. Peasimkun. — 4-¢ U3, nepepab. — I'pojiHo : I'pI'Y um. SAuxu Kynainsr,
2022. — 43 c. — ISBN 978-985-582-476-4. — Texkct : 3neKTpoHHbI // JlaHb :
snexTpoHHO-6ubmHoTeyHas cucrema. — URL: https://e.lanbook.com/book/262376

4.3. IlepedyeHs pecypcoB HMHQPOPMALOHHO-TeIeKOMMYHHKAIIHOHHOK CeTH
«AHTepHeT»

Ta6muna 3. [TepeyeHs HHGOPMAMOHHBIX PECypPCOB

Ne HanmeHOBaHHe Anpec
n/n
1. |OduumanpHbIA CanT http://www.mcx.ru/
Muncenbxo3a Poccuu
2. |ArpapHas pocCHHCKast http://aris.ru/
MH(pOpPMaLIMOHHAs CHCTeMa

2 He Gonee 3 HCTOYHHKOB;
He 60Jiee 5 UCTOYHMKOB, HOPMATHBHbIE AKThI BKJIIOYAIOTCS HA yCMOTPEHUE NPETIOIaBATEIA.


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

3. |EmvHBIA CepBUCHBIN TTOPTa http://service.mcx.ru/Home/RegistersAndRegisters
MuHcenbxo3a Poccun
4 |Poccenbxo3nanzop Poccutickoit  http://www.fsvps.ru/fsvps
Depepaiiuu
5 |HammoHanbHBIA UHCTUTYT http://www.nibs.ac.cn./english/index.php
buosorruyecknx Hayk AkajieMUn
Hayk Kuras, [lekun

6 |[lepBuuHble cTpYKTYpHI 6esikoB — |http://au.expasy.org/sprot/; http://crisceb.unina2.it/ASC/;

Swiss Prot http://www.genome.ad.jp/aaindex/
7 [[IpocrpancrBeHHBIe cTpykTypel  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 |MornekymnspHasi GHOJIOTHS http://www.molbiol.edu.ru
9 |AnropuTM MOBTOPSIIOIIUAXCS http://www.repeatmasker.org
[10CJIe/I0BaTeIbHOCTEH /1Jis
HIeHTUDUKAITUA
MTOBTOPSIOLITUAXCSI
nocyegoBareabHocTeir JJTHK
10 |CtpykTypa reHos, http://www.ncbi.nlm.nih.gov/Genbank/index.html;
I0CJIeOBATeJIbHOCTU http://www.allgenes.org/
HykieotuioB JIHK — GenBank
11 |ba3a maHHBIX 110 http://www.metdb.de
MeTtunrpoBanuio JJHK yenoeka
12 lokanu3aiiys TeHOB Ha http://www.hapmap.org

XpPOMOCOMe U Cpe/iCTBa
BU3yanu3anuu reios — HapMap
13 |[Oamuknoneaus anementoB JJTHK: |http://www.genome.gov/12513456
rieHTUdUKaIUsS
(PYHKIIMOHAJIBHBIX 3JIEMEHTOB Y
JesioBeKa

14 |Mertabommueckue nmyt — KEGG  |http://www.genome.ad.jp/keg/

15 VlutepaTypHble CCBIJIKA Ha http://www.ncbi.nih.nih.gov/entrez/query.fcgi?db=PubMed;
buoxuMuyeckue ucciefqoBanus — http://www.biomedcentral.com/

PubMed
16 |3nexTpoHHO-OMOMMOTEYHAs http://nsau.edu.ru/library/e-catalogue/
cucrema H['AY
17 |DnexkTpoHHast bubIMOTEeYHAas www.e.lanbook.com
cucTeMa u3jarenbcrsa «JIaHpy
18 |HayuHas anexkTpoHHas www.eLibrary.com
bubnuoreka eLibrary.ru
19 |DnekTpoHHO-OMOMMOTEeYHAs Www.znanium.com
crcTema uznaresnbcTBa « Mappa-
M)

4.4. MeToquueckue YKa3aHHUS JJIS1 00yUaIOIIMXCSI I0 OCBOCHHUIO TUCITUILIHHBI
(MOmyJII0) 1 CAMOCTOSITETHHOH PAadOTHI

1. MonekynsspHasgs OHOJOrHsA: MeTOAMYECKHMe YKa3aHWsS [0  BBIIOJHEHUIO
CaMOCTOSITeJIbHOM U KOHTPOJIbHBIX paboT/ cocT. KopoTtkeBruu O.C.; HoBocub. roc. arpap.
yH-T. UHCTUTYT 3KOJIOrMYecKor 1 nuieBol 6uorexHonoruu.- HoBocubupck, 2025. - 40
C.


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

2. MonekynsipHass OuoJyiorusi: MeToAuYeckrWe pa3pabOTKU TI0  BBHIMOJHEHUIO
nmabopaTopHbix paboT / coct. KopotkeBuu O.C., Cebexxxko O.H., Konoramoa T.B.;
HoBocub. roc. arpap. yH-T. MHCTUTYT 3KOJIOTMYECKOW U THUIIEeBONM OMOTEeXHOJIOTUM.-
Hosocubupck, 2025. - 30 c.

4.5. Ilepeuenr UHQPOPMAIMOHHBIX TEXHOJIOTHI, MCIOJb3yeMbIX IIpH
OCYII[eCTBJICHHH 00Pa30BaTeJILHOrO IPOI[ecca Mo AUCIHHIUINHE (MO/Yy/I10), BKII0Yas
nepedyeHb JIMIIEH3HOHHOTO0 M CBOOOJHO PacCIpPOCTPAHsIeMOro IPOrpaMMHOIO
obecrieyeHus: 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTeM, HarJITHBIX IT0CO0M

1. Ucnonw3oBaHuve BUIEONPOEKTOPOB Uil JIeMOHCTpAIlMM BUIOPHUIBMOB 110
OUOXUMUU CeJIbCKOXO3SIMCTBEHHOM MPOAYKITUN
Tabsuna 4. [lepeueHb MUIIEH3UOHHOTO TIPOTPAMMHOI0 OOecTiedeHusI

No Haumenosanue Twun nmuieH3uu Ui

n/a npaBoobJIaaTelNb

1. |Libre office CBODOOJTHO
aCITPOCTPaHseMbIN

2. Mot oduc Moii oduc

3. |bpoysep Annekc.bpaysep SHnekc.

4. Yunexc.TeremocTt IHunexc.

5. [locynmapcrBeHHast ntHGOpPMallMOHHAs cucTeMa B cdepe BetepuHapud  [[Io 3ampocy

Tabnura 5. [lepedensb miakaToB (110 TeMaM), KapT, CTEH/IOB,
MaKeTOB, Mpe3eHTaIui, GUIbMOB U T. [I.

No Tun HaumenoBanue [Ipumeuanue
n/m
1. Buneodunbmbl |[[losiimMepa3Hasi IlerHasi peakivs, bHOYMIIHI, Ot 10 muu. 60

TpaHcrennble  uBOTHble  (CekBeHUpOBaHHE
HOBOTO ITOKOJIEHUS: ITPUHIIUIIBI, BO3MOXKHOCTU U
mepcriekTuBbl,  Jiektopodope3,  Kierounas
CMepTh U ee IPUMeHeHre B Me/IUIiHe, MexaHu3M
arioniro3a, [Iporneccunr, VYpauBuTenbHas XWU3Hb

KJIETKU
2. [[Ipe3eHTaruu [To Bcemy JIEKITMOHHOMY KYpCY Ot 50 o 90 catimoB Ha
[Ipe3eHTallHIo
3. |TecroBele [To Bcemy JIEKITMOHHOMY KYpCY B 3HaunTEeIBHOM
3aJlaHUs KOJINYeCTBe
4. @ororpadpum JnekTpodoperpaMmbl B 3HauuTenibHOM
KOJINYeCTBe
5. [Komnexiuu MakporeprapaTbl XUBOTHBIX C BPOXIEHHBIMU (4 IIIT
QHOMAaJTUSIMU

5. OnmcaHne MaTepuaJIbHO-TEXHUYECKOM 0a3bl

Tabnuia 6. [lepedyens ncnonb3yeMbIx TOMeIeHUN

No Tun aynuropun [Tepeuenb 06opyaoBaHUS
ayJIUTOpUU
Al AyauTopus JIsl 3aHATHAN CTanuoHapHbIA MYJIbTUMEIUINHBINA TPOEKTOP,
MeKITMOHHOTO TUIIA HOYTOYK, 9KpaH, ayarno000pyI10BaHuE
(KOJIOHKM), MUKPOQOH, TOCKa.
HK-511 AyauTtopus s CranroHapHBIM MYJIbTUMEUNHBIN IPOEKTOop,
iTabopaTOPHBIX U HOYTOYK, 9KpaH 3x4 M, ayJno060py0BaHKe




IMPAaKTAUYeCKUX 3aHATUH,
TeKyIlero KOHTPOJIS U
IPOMEeXXYyTOYHOM aTTeCTalluy,
CPYIIIOBBIX U
VHIUBUyalIbHbBIX
KOHCYJIbTAI[AN

(k0JIOHKHM), 1TeHTpUdYyTH 2 T, pedpaKTOMETP,
DIIeKTpUYecKast ITUTKA

Jiist

daTTeCTallu1

6. HOpﬂHOK dATTeCTallu1 CTY/IeHTOB I10 TUCITUILINHEe

CTYIEeHTOB I10

OUCITUIUTMHE  (MOJYH0)

TPaJUIIMOHHASI CUCTEMA KOHTPOJISI ¥ OIIeHKM yCIIeBaeMOCTHU 00yJarolIruXCsl.

[Tokazarenu PesynbTaThl 00y4eHust Kputepuu orieHMBaHUs
OLleHMBaHUS
OTnaHO 3HaeT TEpMUHOJIOTHIO U OCHOBHBIE (CTIOCOOEH —XapaKTepu3oBaTh, OIMCHIBATH,
[TOHATUSI MOJIEKYJIIPHOW OHOJIOTHH, [paCKPbIBaTh CYILIHOCTb SIBJIEHUH, IOJIb3YSCh
CYIIHOCTb OUOXUMUYECKUX [IDUHITOM  HAy4YHOM TEePMHUHOJIOTHEeN B
[IPOIIecCoB 00J1aCTW MOJIeKYJISIPHOM OUOJIOTMH, YeTKO
OCMBICJIMBAaeT W BBICTPAWBAeT CBS3U MEXITY
[Pa3IMYHBIMU OHSTUSIMU U IIPOL[eCCAMU
YMeeT  HWCIOJIb30BaThb  OCHOBHBIE|AKTHBHO  JEMOHCTpPUpPyeT  IIOHUMaHUe
Hay4HO-TIpAaKTUYeCKre [IOCTHKeHUS, [CyIIIHOCTU COBPeMeHHBIX IpobieM U 3ajiad
B KOTOPBIX IOKa3aHbl GaKThI, UJIEH,MOJIeKYISIPHOM buonoruy,
CUIIOTE3HI, 3aKOHOMEpHOCTH, [KBAJIMPUIIMPOBAHHO OIleHMBaeT XapakTep,
KOHITEMIMHM, TEeOPHUH MOJIeKYJISIPHOM [HAlIPABJIEHHOCTh U TOCJIeJICTBUSI BIIUSTHUS
bronoruu ine: OOBSICHEHUS [KOHKPETHOW XO3SHCTBEHHOW [1esTelIbHOCTH
[pe3yJibTaToB WCCJIeJIOBAaHUM U |[ODHMOXUMUYeCKUe MIPOIeCChI >KUBOT'O
pelieHus: 1IpodeCCUOHAIbHBIX 3ajad [OpraHu3Ma, apryMeHTHpyeT BbIOOpD MeToza
MM aliropuTMa IIpodeCcCHOHAIBbHON 3a/1auH,
lyMeeT CpaBHMBAaTb U OIleHHWBAThb Pa3WYHble
Hay4Hble TOJIXOJbl K pellleHui0 mpobiemM u
33J]a4 pa3HbIX THUIOB (PyHAAMeHTalIbHbIX,
MTPUKJIATHBIX, HCCJIeJIOBATeIbCKUX,
MeTOJINYeCKUX, TeXHOJIOTMYeCKUX) B 06J1acTH
MOJIEKYJISIPHOM 6H0JIoTUn
Bnajeer HaBbIKaMu  IIOCTpoeHUs [leMOHCTpUpyeT BJIa/IeHHe CUCTeMOM
[Pa3BepHYTOTO, J0KAa3aTeIbHOTO [IPUeMOB aHAJIM3a U JIOTUYeCKOTr0 U3JI0XKeHHs
OTBeTa Ha IpoOJeMHBIM BOIIPOC B[MaTepyana, YeTKO apryMeHTHpyeT BbIOOD
0071aCTh MOJIEKYJISIPHOM OMOJIOTHY  [IpeJjlaraeMoro BapHaHTa peliieHus
[paccMaTpuBaeMoOl TMpOOJieMbl, TOJb3YSICh
[IyOOKUMU 3HAHUSIMU OCHOB MOJIEKYJISIPHOM
buonoruu,  AejiaeT  4YeTKWe  BBIBOJIBI,
aleKBaTHBIE TTOCTABJIEHHOMY BOIIPOCY.
X oporiio 3HaeT TepMHHOJIOTUIO U OCHOBHBIe [Mcnonib3yeT 6a3oBble MOHSITUS U TEPMUHBI B

[IOHSATHSI MOJIeKYJISIpHOW OHOJoruy,

00671aCTU MOJIEKYJIIPHOM OUOJIOTHH, B 11€JI0M

CYIITHOCTDb OHMOXUMHYECKHUX [TIOHUMAaeT CYIIHOCTb SIBJIEHUU, MOXXeT

[IponeccoB BbICTPOUTL  CBsI3U  MeXYy  Pa3/IMYHbBIMU
[MOHATHUAMUA U ITpOIeCCaMun

YMeet HCIIOJIB30BATb OCHOBHBIE HEMOHCTpI/IPYET OCHOBHEIE 3HAaHHA

Hay9IHO-IIPpaKTHU4YeCKre JOCTHUKeHMHH,
B KOTOPbIX ITOKd3dHbI Cl)aKTbI, nuaeu,

CYIIIHOCTH COBpPEeMeHHbIX Ipo0JjieM U 3ajad
MOJIEKYJISIDHOM OHOJIOTHH, MOXET OIeHUTh

HCIIOJIb3YETCA




TUIIOTEe3bl, 3aKOHOMEpPHOCTH,
KOHIIENIINKY, TeOPUH MOJIEKYJISIPHON
OHOJIOTHH TSt 00BICHEHUS
pe3ybTaTOB KCCIIeqOBaHUN U

penieHus HpO(l)ECCI/IOHaJ'II)HI)IX 3aa4

XapaKTep, HalpaBJIeHHOCTb M IOCJIeJICTBUS
BIIUSHUSL XO3SVICTBEHHOH [eqTelbHOCTH Ha
bruoxuMHuUyecKue MIpOI1IeCcChl >KABOTO
opraHu3ma, CIIOCOOeH BBIOpaTb  METO[
perieHusi  npodecCHoHaIbHOM  3ajlayH,
XapaKTepu3yeT pa3MyHbIe Hay4HbIe
MOJXO/Abl K pellleHWt0 MpobjeM U 3afad
[Pa3HBIX TUTIOB (pynpmameHTaNIbHBIX,
MTPUKJIQTHBIX, HCCJIeJIOBATeTbCKUX,
MeTOJINYeCKHX, TEXHOJIOTHYeCKUX) B 00J1aCTH
MOJIEKYJISIPHOM OUOIOTUH

Brajeer HaBBIKAMH ~ ITOCTPOEHMSI
[Pa3BepHYTOrO, JI0Ka3aTebHOI0
OTBeTa Ha IpPOOJIEMHBIM BOIPOC B
0071acTH MOJIEKYJISIPHOM O10JI0Thn

/leMoHCTpUpyeT  BilajieHWe  IpUeMaMu
[10CJIeJIOBAaTe/IbHOTO aHajiM3a U U3JI0XKeHHs
MaTepuaa, 0060CHOBBIBAET BBIOOD
[IpeJjjlaraeMoro BapHaHTa peleHus
paccMaTpuBaemMoi pobsieMbl, OIBITOXUBAS
COOTBETCTBYIOIIIMMH BbIBOJIdAMH.

'Y moBJieTBo-
PUTETHHO

SHaeT TEpMUHOJIOTUIO U OCHOBHBIE
[TOHATUSI MOJIEKYJIIPHOW OHOJIoruy,
CYLIHOCTb BHOXUMHUYECKUX
[IPOLIECCOB

/TaeT ompeneneHuss OCHOBHBIX IIOHSTHHI
MOJIEKYJISIDHOM ~ OMOJIOTUM,  WCIIBIThIBAeT
3aTPYIHEHUS IIPU OIMCAHWUU CBS3EU MEXAY
[Pa3JIMYHBIMU TIOHSTUSIMU U SIBIICHUSMUA

YMeeT  HCIIOJIB30BaTb  OCHOBHBIE
HAy4YHO-TTPAKTUYECKUe JTOCTKeHUS,
B KOTOPBIX ITOKa3aHbl GaKThI, WJIEH,
TUIIOTE3kl, 3aKOHOMEpHOCTH,
KOHIIEINIUH, TeOpPUHd MOJIEKYJIIPHOM
OHOJIOTUH IS 00BICHEHUS
pe3ysbTaToB KCCIIe[IOBaHUI U
peliieHus: TPOdeCCUOHATBHBIX 3aa4

CrnocobeH  mepeyuciIUTb  COBpPeMeHHbIe
npobjeMbl M 3aJjaud  MOJIEKYJIIPHOM
Ouonoruy, omnucarb Hay4dHble IOOXOABl K
pellleHUI0 TUIIMYHBIX IIpo0sieM W 3ajjad B
0071aCTH MOJIEKYJISIDHOM OHOJIOTHUH, MOXET
MCIIOIb30BaTh  IIOJlyYeHHble 3HAHUSI B
0071aCTW  MOJIeKYyJIIDHOM  OMOJIOTUH  IUId
pelieHUs IPO(eCCUOHAIbHBIX 3a7a4

BirameeT HaBBIKAMH  [TOCTPOEHUS
Pa3BepHyTOTO, JI0Ka3aTesIbHOIo
OTBETa Ha IPOOJIEeMHBIA BOIPOC B
0071aCT MOJIEKYJISIPHOM OM0JI0ThH

/TeMoHCTpUpyeT CIIOCOOHOCTh
dbopMysiMpoBaTh OTBeT Ha IPOOJIEMHBIM
BOIIPOC B 06JIaCTU MOJIEKYJISIPHOM OHOJIOTHH,
HAaXOJIUTh TUIIOBOE pellleHre Mpo0JieMbl

Heynosier-
BOPUTETHHO

SHaeT TEpPMUHOJIOTUIO U OCHOBHBIE
[TOHSATUSI MOJIEeKYJIIPHOW OHOJIoTHHy,
CYLIHOCTb OUOXUMUYECKUX
[IPOLIECCOB

He crniocob6eH U3/10XXHUTb OCHOBHBIE IOHSTHS
MOJIEKYJISIDHOM ~ OWOJIOrUH, — 3aTpyIHSIeTCs
onucaTb  CBSI3W  MeXAy  pasiMYHbIMHU
MOHSATHSIMU U SIBJIEHUSIMU

YMmeer HCIIOJIB30BATb OCHOBHBIE
Hay9HO-IIPpaKTHU4YeCKre JOCTUXKEeHMHH,
B KOTOPbLIX ITOKAd3dHbI Cl)aKTbI, naeu,

TUIIOTE3kl, 3aKOHOMEpHOCTH,
KOHIIEINIIUN, TeOpPUH MOJIEKYJIIPHOM
OHOJIOTUH TS 00BICHeHUS
pe3yJbTaToB HCCIIeIOBaHUI u

pelieHUs IPO(eCCUOHAIbHBIX 3a7a4

He umeer npepcraBiieHUsI O COBPEMEHHBIX
npobjieMax M 3ajadax  MOJIEKYJISIPHON
Obuvonoruy, He 3HaeT HAy4YHBIX IIOJXOMOB
pelieHUs: IPO(PeCCUOHAIbHBIX 3aa4

Brameer HaBbIKAMH  [TOCTPOEHMSI
Pa3BepHYTOTO, JI0Ka3aTeIbHOTO
OTBeTa Ha IpPOOJIEMHBIM BOIPOC B

00J1aCTH MOJIEKYJIIPHON OHOJIOTHH

He uMeeT HaBBIKOB aHa/M3a MaTepuaja U
[IOCTPOEHUs] Jl0Ka3aTeJlbHOIO OTBeTa Ha
IpOOIeMHBIN BOIIPOC B obractu

MOJIEKYJISIPHOM OHOJIOTUU




7. CornacoBanue pabouyel nporpaMmmbl

CooTBeTcTBYyeT yuebHOMY TIaHy, yTBEpXKAeHHOMY YueHnsiM coBeToM O®I'BOY

BO VHuuBepcurera GHOTEXHOJIOTHH, MPOTOKOJ OT « 25 » _JeKabps 2025 T.
Ne 8

PaGouas mporpamma o6CyxeHa U yTBEpXKIeHa Ha 3acelaHUU Kadeapsl

IIPOTOKOJ OT «___ 14 » SIHBapsI 2026 1-!No 5T
.o 3aBenyroniero kapeapoiu oA M.B. CtpmxkoBa
(10IDKHOCTB) / TIO/INHCh OHO

IIpencenarens yueOHO-METOUYECKOTO f

coBeTa (KOMHCCHH) 0 JI.LA. ApakaHIieBa
(IODKHOCTE) st o!nncx, (()5(0)

PaGoyas mnporpamMma oOCYXJeHa K COOTBETCTBYeT ydeOHOMy IUIaHy,

yTBepXkaeHHOMY YdeHelM coBetoM ®PI'BOY BO VHuBepcureTa OGHOTEXHOJIOTHH,
MMPOTOKOJI OT «___ » 2015 i No

H3menenuii He TpeOyeTcs/u3MeHEeHUsI BHECEHBI B pa3zel(-bl):
HYXKHO€ TMOIYEPKHYTh

Hpe,uce,uaTeJH, y‘-Ie6HO-MeTOIII/I‘IeCKOFO
COB€Ta

(ZOMKHOCTB) MOJITHCH (0)5(0)

Pabouas mnporpamma oOCyXJeHa U COOTBETCTByeT Yy4eOHOMY IUIaHy,

yTBepkeHHOMY Y4eHbM coBetoM ®PI'BOY BO VHuBepcuTeT OHOTEXHOJIOTHH,
MPOTOKOJI OT «___» 200881 No

V3MeHeHu He TpeOyeTcs/M3MEeHeH s BHECEHBI B pa3zie(-bl):
HYXXHOE TIOJYEPKHYTh

Ipencenarens yue6HO-METOIUYECKOTO
coBeTa

(10DKHOCTB) MOATHUCH ()5(0)
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