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ACIIOPT PABOYEM ITPOI'PAMMBI

1.1. Ileau u 3aga4m OCBOEHHS TUCHUILIMHBI

1.1.1. UensMu OCBOCHHUS AUCHUILTHHBI «MoONEKynsipHas OHOJOTHS» SBISIOTCS (GopMHupoBaHUE
0a3uca 3HAHM, YMEHUH U HaBBIKOB, HCOOXOAUMBIX JUIs 3((HEKTUBHON MPO(PEeCCHOHAIBHOMN JIEATSIBHOCTH
MarucTpa OMoJI0ruH B 001aCTH OMOMEIUIIMHBI HA OCHOBE TOHUMAHUS CTPYKTYPBI KJIETOK Ha MOJIEKYJIIPHOM
YPOBHE, a TAK)KE MOJICKYJISIPHBIX MEXaHHU3MOB, JICKAIIMX B OCHOBE )KH3HEACITCIbHOCTH KIICTOK.

1.1.2. 3amayn AMCHMIUIMHBL: CTUMYJIHPOBAHHWE HHTEpeca K BBHIOPAHHOW MpOoQecCHu; pa3BUTHE
NPAKTUYECKHX HAaBBIKOB;, (OPMHPOBAHUE IEJIOCTHOTO NPEACTABICHUS O MEXaHHW3MaxX XpaHCHHS,
BOCIPOU3BE/ICHUS, IEpeIauy U peain3aliy FreHeTHUeCKOoi nH(OopMaluy Ha YpOBHE OMOMOJIEKYIT; 00yueHue
npuéMaM [PUMEHEHHs TOJYYCHHBIX 3HAHUH MOJIEKYISIpHOH OHojormu B  NpodecCHOHATBbHOU
NesITeIbHOCTH;, BBIPAOOTKA YMEHUN aHanu3a HAyyHOW M NPAaKTHUYECKON OHOJOTMYEeCKOW M MEeIUKO-
OMOJIOTUYECKOI TUTEPaTypHI.

1.2. MecTo AMCUUILIMHBI B CTPYKTYpe OCHOBHOIi mpodeccuoHaIbHOI 00pa3oBaTe/ibHOM
NPOrpamMMmsl
1.2.1. JIucuuruinHa OTHOCHUTCS K 00s3aTeabHOM yacTu bioka 1.

1.2.2. JInsg w3ydeHHs] TUCHUIUIMHBI HEOOXOIUMBI 3HAHWSA, YMEHUS M HaBBIKU, (OPMHUPYEMBIE
MPEIICCTBYIOMUMH TUCITUTUIMHAMU/TIpaKTUKaMU: «Obwas ouonozusy, «Lumonocusy, «@usuonocusny,
«l'ucmonocusny.

1.2.3. U3yyeHuwe MAHUCUUIIMHBI HEOOXOIUMO MJis TOJY4YEeHUS 3HAHUIM, YMEHUH W HaBBHIKOB,
GOpMUPYEMBIX — MOCHCAYIOIMIUMHA  JUCHUTUTMHAMU/TIPAKTAKAMA:  «MONeKyiapras — UMMYHOIO02USLY,
«Monexynapuas eupyconocus», «Monekyaiapnas smbpuonozusy, «Monexkynapras ouxonocusy, «Hayuno-
uccnedoeamenvckas — pabomay, «Yuebnas npakmuxa. IIpakmuxa no  NOIYHUEHUr)  NEPBUUHBIX
npogeccuoHanbHbIX YMeHUll U Hasvlkosy, «IIpoussoocmeennasn npakxmuka. Ilpedouniomuas npaxmuxay.

B ocHoBe mpemnonaBaHusi NaHHOW IUCHMILIUHBI JIEKAT CIEAYIOIIME THIBI MPOdeCCHOHATBHOM
EATEIILHOCTH:
1. Hay4Ho-ucciienoBarebCKui



1.3. KOMHeTeHIII/II/I, q)opanyeMbIe B pe3yJjibTaTe OCBOCHHUA TUCHUITJIUHBI

1.3.1. YHuBepcaJibHble KOMIIETEHIIUN

HaumenoBanue
WHaukaTopsl
KaTeropumn
Ne /m Kon xomnereHuun ConeprkaHue KOMIIETCHIIUU YHUBEPCAIbHBIX Texuonorus GopMupoBaHus
YHUBCPCAJIbHBIX “
o KOMIICTCHIIH
KOMIICTCHIIH
1 CucremHoe u YK-1 Crnoco0eH ocylIecTBJISITh KPUTHYECKHI N -1yk.1 Ananuzupyet KonTposibHBEIE BOMPOCK 11O
KPUTHYECKOE aHAJIU3 NPO0JIeMHBIX CUTYyallUil HA MPOOJICMHYO CUTYAIIUIO TeMaM JICKIMH
MBILICHHE OCHOBE CHCTEMHOT0 MOIX0/1a, KaK CHCTEMY, BBISBJISA e¢ | BOTPOCHI TEKYIIET0 KOHTPOILs
BLIPA0ATHIBATEL CTPATETHIO AEHCTBUI COCTaBJISIONINE U CBS3H Tecter Tekymero KOHTpOI 1o
TEMaM
MCKAY HUMHU.
CI/ITyaHI/IOHHHC 3aJa4u 110
TEMaM
I[OKJI&I[BI 10 TEMaM
TecThl pyOeKHBIC TT0 pa3nenam
Bormpocs k 3x3ameny
2 Camoopranuzanus u VK-6 Crocoben onpeneysite U peaiuzobiBath | UJ-2yk.s Onpenenser KOHTpONBHEIE BOIIPOCHI 110

camopa3BUTHE (B T.U.
3I0pOBhECOEpEIKEHNE)

NMPUOPUTETBI COOCTBEHHOM JEeATCJIbHOCTH
H CIIOCOOBI ee COBCPIICHCTBOBAHUA Ha
OCHOBE€ CAMOOIICHKH

PUOPHUTETHI
poheccnoHaIbHOTO
pocTa u crocoOb!
COBEpILICHCTBOBAHUS
coOCTBEHHOU
JeATeTbHOCTH Ha OCHOBE
CaMOOILIEHKH 10
BBIOPaHHBIM KPUTEPHSIM.

TeMaM JIeKLUI

Bormpocs! Tekyero KOHTpoJst
TecTsl TEKyIEro KOHTPOJIS 110
TeMaM

CuTyallMOHHBIE 3312491 1O
TeMaM

Jloknazel Mo TeMam

TecTsl pyOexHBIe 110 pa3zesnam
Bomnpocs! k 3k3aMeny




1.3.2.00menpodeccuoHaIbHbIe KOMIIETEHIHU

HaumeHoBaHue kateropuu Nunukaropsl
Kon Texunonorus
Ne /it obmmenpodeccHoHaTEHBIX Coneprkanne KOMITETCHIIHH obmernpodeccrHoHaTEHBIX
. KOMIIETCHIINU . (hopmupoBaHus
KOMITETEHIIN I KOMIIETeHIIUH
1 TeopeTnueckue OIIK-3 Cnoco0€eH UCI0J1b30BaTh HU-20nk-3 Ucnions3yer KOHTpOJIbHEIE BOIPOCHI
M TIPAKTHYECKUE OCHOBBI (puirocoPpckue KOHUENIIUA COBPEMEHHBIE NIPEACTABAECHHA 0 | [0 TEMaM JICKIINH
npodeccuoHaNIbHON €CTeCTBO3HAHUS U MOHNMAHHE CTPYKTYPHO-(QYHKIIMOHAILHON Bonpocsl Teky1wero
NESTENBHOCTH COBpeMEeHHBIX OHocdepHbIX OpraHM3aluK TEHETHYECKOM KOHTPOJIA

NMPOUECCOB 1JIs1 CUCTEMHOM
OLIEHKHU U NPOTrHO3a Pa3BUTHA
cepbl npodeccnoHaTBLHOM
AeATeJbHOCTH

MIPOTPaMMBI KHBBIX OOBEKTOB U
METOAbI MOJIEKYJISIPHOU
Ouosorum.

Tectbl TEKy1IEeTO
KOHTPOJIS 110 TeMaM
CuTyanoHHBIE 3312491
110 TeMaM

Jloknazael mo TeMaM
TecTsl pyOexHBIE TTO
pasnenam

Bompockl k 3k3aMeHy




1.4. O0bem y4eOHOM JUCHUIJIMHBI U BUABI y4e0HOIl padoThI

TpynoemkocTs, Bcero
CemecTpbl
Bzt vae6HOil DaGOThL B 3aYETHBIX | B aKaJeMu- I
otk P e/IMHUIIAX geckux | IPYNOEMKOCTb IO
(3E) yacax (1) cemecTpam (4)
I
AyauTopHasi pabora, B TOM YHCIIE: 2,0 2 2
Jlexuuu (JT) 0,67 24 24
JIaGoparopusie npakTukymsl (JIIT) } } -
[Ipaktrueckue 3ausatus (113) 1,33 48 48
Kmuanueckue npaktuaeckue 3ansatus (KI13) B - -
Cemunapsl (C) } B l
CamocrositesabHas padora crygenra (CPC), B 1,0 36 36
toM unciie HUPC
IMpome:kyTouHnasi arrecTamusi: | 3k3ameH (J) 1,0 36 36
HUTOr'O 4 144 3K3aMeH
2. CTpyKTypa U coaep:kaHue TUCIUINTHHBI

O011as Tpy10eMKOCTh MOJTYJISl TUCIUILTHBI COCTaBIISIeT 4 3a4eTHbIe eAUHUIIBI, 144 u.

2.1. CTpyKTrypa AMCUUILINHBI
Bunpl yueOHol paboThI
No @ AyIUTOpHBIE Yachl
n/_n HaumenoBanue pa3ienoB u Tem = c}i CPC
3 o | JI | JII 13 | KII3 | C
= )
S | A
1 Pa3nea 1. MosekynsipHbIe OCHOBBI [ 72 | 16 32 24
HACJIeICTBEHHOCTH
1.1 | Tema 1. CTpyKkTYypHO- I 9 2 4 3
(byHKIMOHATBHASL OpTaHN3AIUS
KJICTKH
1.2 | Tema 2. OcoOeHHOCTH TEHOMOB I 9 2 4 3
MIPOKAPUOT U DYKAPUOT
1.3 | Tema 3. XpoMOCOMBI. I 9 2 4 3
[{uToreHeTHYeCKNEe METOTBI
HCCIIEIOBaHUS
1.4 | Tema 4. ['eHeTHKA KIIETOYHBIX I 9 2 4 3
OpraHesl
1.5 | Tema 5. Perymsiuust skcripeccuut reHoB. | | 9 2 4 3
OnureHeTuka




Buapl yueOHO# paboThI
x iz AYIUTOPHBIE YaChl
n;_)n HaumenoBanue pa3zienoB u Tem 2, § CPC
3 o | I JIIT I3 | KII3 | C
p= )
S | A
1.6 | Tema 6. 'eneTnueckast U3MEHUUBOCTb I 9 2 4 3
U €€ MeXaHu3Mbl. Myranuu
1.7 | Tema 7. Tpanckpumius u I 9 2 4 3
tpancisanus. [Ipoueccunr PHK.
T'enetnyeckuii Kox.
1.8 | Tema 8. benku: ¢ponaunr, I 9 2 4 3
MIPOLIECCUHT, JIerpajanus
2 Pa3nen 2. MoJiekyJisipHO- | 36 | 8 16 12
reHeTH4ecKrue MeXaHu3Mbl
HCCJIeOBAHNS
2.1 | Tema 9. MonekymnspHo-TreHeTHueckue | | 9 2 4 3
MEXaHU3MBbI U MTPOLIECCHI CTAPEHUS
2.2 | Tema 10. MonexymnsipHo-TeHeTHUeCKHE | | 9 2 4 3
OCHOBBI KaHIIEpPOr'€HE3a
2.3 | Tema 11. MonexymnsipHo-TeHeTHUecKue | | 9 2 4 3
OCHOBBI HCCIJIEIOBAHUSI HYKJIEHHOBBIX
KHCJIOT
2.4 | Tema 12. IIpoGnembl 1 mepcHeKTuBsl | | 9 2 4 3
MOJICKYJISIPHOM OMOJIOTHH
DK3aMeH I 36
Hroro | IV | 108 | 24 48 36
2.2. TemaTnyeckuii IJIaH JeKIHOHHBIX (TEOPETHYECKHUX) 3aAHATHI
Koz- Pesynbrar 0o0ydeHust
Ne BO ElB BUJIE
HaumenoBanue paznena, Tema JeKIUN Q
/i gaco | 2 | Gpopmupyembix
B 3 | xomneTeHmmit
Paspnen 1. MosekyJsipHble OCHOBbI HACJIEACTBEHHOCTH 16 | | YK-1 (M]1-1), YK-6
(M1-2), OIIK-3 (H/I-
2)
1 Tema 1. CTpykTypHO-QyHKIIMOHATIbHAsI OPraHU3alns KIETKU 2 |
2 Tema 2. OCOOEHHOCTH T€HOMOB ITPOKAPUOT U FYKapUOT 2 I
3 Tema 3. XpomocoMmbl. [LluToreHermyeckue MeTOMAbI 2 |
MCCJIEIOBAHMUSI
4 Tewma 4. ['eHeTHKA KIETOYHBIX OpraHeslT 2 I
5 Tema 5. Perynsanuns sxcripeccuy reHOB. DNUTEHETHKA 2 I
6 Tema 6. I'eHeTnueckas W3MEHYMBOCTh U €€ MEXAHHU3MBI. 2 |
MyTtanuun
7 Tema 7. Tpanckpunuus u tpascusnus. [Ipoueccunr PHK. 2 I
I'eHeTHYECKUI KOJ.
8 Tema 8. benku: ponauHr, MPOLECCUHT, AeTpagalus 2 I
Paszpnen 2. MoJieRyJIsIpHO-TeHeTHYECKH e MeXaHHU3MbI 8 | | YK-1 (M1-1), YK-6
HCCIIeI0BAHUSA (U1-2), OIIK-3 (U/I-
2)




Kon- Pesynbrar oOyueHust
Ne BO E s BUJIE
/T HaumenoBanue pazzena, TeMa JeKIUH 4aco 3 o
g PMUPYEMBIX
B & | kommerenumit
1 Tema 9. MonekysipHO-TeHETHUECKUE MEXAHU3MBI 1 2 I
IIPOLIECCHI CTApEHUs
2 Tema 10. MosiekynsipHO-TEHETUYECKHE OCHOBBI 2 |
KaHILleporeHes3a
3 Tema 11. MosiekynsipHO-T€HETUUECKHE OCHOBBI 2 |
MCCJICI0BAHMS HYKJICMHOBBIX KUCIIOT
4 Tema 12. [Ipo6rembl 1 TepPCIIEKTUBBI MOJIEKYIISIPHOM 2 |
Ounojorun
Uroro: | 24 |
2.3. TemaTrnuyeckuii IUIaH NPAKTHYECKUX 3aHATHI
Bun Kou-
3aHAT BOYACOB o | Pesynprar
Ne i S | oGyuenns B BUJIE
n/ | HaumeHoBaHue pazziena, TeMa 3aHATUS (113, g i
I C, Ayn 5 bopMHUpyeMbIX
KII3, | uToO CPC © KOMIIETEHIINI
JII) p.
Pasznen 1. MoJeKyasipHbIe OCHOBBI 13 32 24 I gﬁé ?Zﬁg
HACJIe/ICTBEHHOCTH OI1K-3 (H-2)
1 Tema 1. CTpyKTypHO-(hYHKIIMOHATBHAS 113 4 3 |
OpraHu3aIus KJISTKU
5 Tema 2. OcOOEHHOCTH T€HOMOB ITPOKAPUOT U 113 4 3 |
9YKapuoT
3 Tema 3. Xpomocomsl. [lutorenernueckue 113 4 3 |
METO/Ibl UCCIIEOBAHUS
4 Tewma 4. ['eHeTHKA KIETOYHBIX OpraHesl 113 4 3 |
5 Tema 5. Perynsmnus skcrpeccuu reHoB. 113 4 3 |
ONHUTreHeTHKa
6 Tema 6. ['enHeTn4eCKass U3MEHYUBOCTH U €€ 113 4 3 |
MexaHu3Mbl. Myranuu
7 Tewma 7. TpaHCKpUIILIKSA U TPAHCIIALUA. 113 4 3 |
ITpoueccunr PHK. I'eneTnyeckuii KoJ.
8 Tewma 8. benku: GonauHT, TPOLIECCUHT, 113 4 3 |
Jerpajanus
Pa3nen 2. MoJsiekyJIsIpHO-TeHETHYECKH e 113 16 12 | YK-1 (H]-1),
MEXaHM3MbI HCCJIeI0BAHNUS YK-6  (MI-2),
OIIK-3 (H/I-2)
1 Tema 9. MonexkynsipHO-T€HETHYECKHE 113 4 3 |
MEXaHU3MbI U MTPOLIECCHI CTAPEHUS
2 | Tema 10. MonekynsipHO-T€eHETUYECKHE 113 4 3 I
OCHOBBI KaHIIEpOreHe3a
3 | Tema 11. MonekynsapHO-TEeHETHYECKHE 113 4 3 I
OCHOBBI HCCIIEOBAHMS HYKJICMHOBBIX KHCIIOT
4 | Tema 12. IIpoOaembl 1 EPCHEKTUBBI 113 4 3 I
MOJICKYJISIPHOW OMOJIOTHH
Hroro: 113 48 36 |




2.4. ConepxxaHue IHCHUTITHHBI

PA3JIEJI 1. MOJIEKYJIAPHBIE OCHOBBI HACJIEACTBEHHOCTHA

Tema 1. Cmpykmyphno-ghynkyuonanvnaa opzanuzayusn Kiemxu

Cooeporcanue memol:

1. Obwasa xapaxmepucmuxa xnemku. OOIIas XapaKTEPUCTUKA CTPYKTYPHO-(PYHKIHOHAIHHON
opranuzanuu kietku. CTpoeHue u cBoiicTBa Ouosiornyeckux memOpaH. [loBepXHOCTHBIN ammapar
KJIETKH. TpaHCIOPT BEIIECTB Yepe3 MIa3MaTHIeCKyI0 MEMOpaHy.

2. Opeanouodst knemxu. OOLIas XapaKTEPUCTUKA UTOIIA3MbI, OPraHOMIOB U BKJIIOUeHUi. Crucrema
CHHTE3a, CerperalMd W  BHYTPHKJIETOYHOrO  TpaHcmopTa  OuomomumepoB.  Cucrema
sHeproobecneueHus. KapkacHo-aBurarenbHas cucteMa 1 ee Onojoruueckoe 3HayeHue. Kiertounsiii
LEHTP, WK LieHTpocoma. CucreMa COXpaHEHHUs, BOCIPOM3BEACHUS U peaU3allii M€HETHYECKON
uHpopmanuu. CUrHaIbHBIE MOJIEKYJIbl, YYacCTBYIOIIHME B MpoOIeccax KIETOYHOW CUTHATU3alUU Y
4esioBeKa. MexaHu3Mbl KIIETOYHON CUTHAIU3aLUH.

3. Kuznennwii yukn sykapuomuou kiemku. [IOHSITHE )KU3HEHHOrO IUKJIA YKAPUOTHOM KIIETKH.
CTpyKTypHO-QYHKIIMOHAJIbHBIE M3MEHEHUS KIETKM B MHUTOTHYECKOM IMKiIe. MexaHu3Mbl
yBenuueHus konuuectBa JJHK B kietke m ux Ouonormyeckoe 3HaueHue. Perynsinus KIeTOYHOTO
nukiaa. XapakTepuCTHKa MOJEKYJ, YYacTBYIOIIMX B PEryJslUd MHUTOTUYECKOrO IMKIIA.
MornekynsipHble MEXaHU3Mbl  PEryJSIIMM  MHTOTHYEeCKoro nukia. KoHTpoib  cocTosHus
HACJIEICTBEHHOT0 MaTepuaja Mpu MPOXO0KJIEHUU KJIETKOM MUTOTHYECKOro 1ukia. ['nbenb KieTku.
OOw1ast xapakTepucTHKa rudeny KiIeTku. MoJeKyssipHble MEXaHU3Mbl allonTo3a.

®opmMa KOHTPOJISI M OTYETHOCTH YCBOCHHSI MaTepHaJsa: KOHTPOJIbHBIE BOIPOCHI, o(opmieHue
OTYeTa I10 NpakTuyeckoil padore Nel, TecToBble 3aJaHUS.

Hcnosb30BaHue 3J1€eKTPOHHOT0 00YUYeHUsI M JUCTAHIIMOHHBIX 00pa30BaTe/ILHbIX TEXHOJIOTHii:
Ia.

Tema 2. Ocodennocmu 2enomoe npokapuom u 3yKapuom

Cooeporcanue membi:

1. lenom. CTpykTypa SOEpHOTO TeHOMa MPOKApUOT M IykapuoT. CTpyKTypa SAEpHOTO U
MUTOXOHJIPHAIBHOTO TeHOMa uesoBeka. DyHKIMOHAIbHBIC €IMHUIIBI T€HOMA MpPO- U DYKApHOT.
«M30BITOYHOCTE» IYKApPUOTHYECKOTO TeHoMma. KoMmmakTHOCTh TeHoma »ykapuoT. HampaBneHus
9BOJTIOIIUYA TEHOMOB MPO- M 3YKapHOT.

2. I'en. CpaBHHUTENBHAS XapaKTEPUCTHUKA MPO- U DYKAPUOTHUECKOTO TeHa. Knaccudukaius reHoB.
CTpyKkTypHasi OpraHu3aius -HyKapHOTHYECKOrO0 TeHa, KOAWpylomero Oenok. PerynaropHsie
3JIEMEHTHI TeHa. Bapuaiuu HyKJI€OTHIHON TTOCIIEIOBATEILHOCTH T€HOB: MyTaIluH, TOJIUMOPHHU3M.
3. {HK ene 2cenos. CarennutHas JIHK, nceBmporensl, MOOMIBbHBIE dJIEMEHTHI. PeTpOTpaHCIO30HBbI.
LINE- u — SINE->nemenTsl. buonornyeckoe 3HaueHHE MOJBUKHBIX T€HETHUYECKUX DIIEMEHTOB.

4. I'enomuxa. OCHOBHBIC 3ajJaud, HampaBieHUsi TeHOMHKH. CTpykTypHas, (QyHKIIMOHAJIbHAS,
SBOJIIOLIMOHHAS U MEUIIMHCKAsl TeHOMUKA.

®opmMa KOHTPOJISI M OTYETHOCTH YCBOEHMSI MaTepHaJsa: KOHTPOJIbHBIE BONPOCHI, o(opmieHue
OTYeTa o MpakTuyeckoil padore No2, TecToBbIE 3aJaHUSI.

Hcnosb3oBaHue 31€eKTPOHHOI0 00yYeHHUsI M JUCTAHIUOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHIH:
na.



Tema 3. Xpomocomut. L{lumozenemuueckue memoowt uccie006anus

Cooepoicarnue memuol:

1. Xpomamun u xpomocomwl. IloHsTHE, BO3MOXHOCTU BHU3yaJU3allMd Ha PA3IUYHBIX CTAIUAX
KU3HEHHOT0 IMKJIa KJIETKH. XPOMOCOMBI: TOHSATHE, XPOMOCOMHAas TEOpHUSl HACJIEICTBEHHOCTH.
YpoBHU KOMIaKTU3auK XpomatuHa. CTpyKTypa U KiaccupuKaius MeTapazHbIX XpPOMOCOM.

2. Hopmanouwiti u namonocuueckuti Kapuomun. XpPOMOCOMHbIE W TE€HOMHBIE MYTAallUU.
Knaccudpukanus. KadecTBeHHBIE W KOJMYECTBEHHBIE TEPECTPOWKH XpOMOcoM. MyTtauuu,
cuemieHHble ¢ nojoM. Comatnueckue Myrauuu. CUHIPOMBI.

3. Memoowt yumoeenemuxu. CTpykTypHas U pyHKIIMOHaNbHAs TP HEpESHITMPOBAHHOCTD XPOMOCOM.
KapuotunupoBanue: pyrtuHHoe U auddepeHnnanbHOe OKpalIMBaHWE XpPOMOCOM. MeTossl
muddepennmanbaoro okpammBanus. FISH-meton. 3HaueHWE ITUTOTEHETUKH IS MPAKTHYECCKOM
METUIIMHBI.

(I)opMa KOHTPOJISI U OTYETHOCTH YCBOCHHUS MaTe€pHuaJjia: KOHTPOJIbHBIC BOIIPOCHI, O(bOpMJIeHI/IC
OoT4yCTa 110 HpaKTquCKOﬁ pa60Te NQ?), TECTOBBIC 3aJIaHHA.

Hcnoabn3oBanue 3JICKTPOHHOI'O Oﬁy‘IEHI/IH H JUCTAHIUOHHBIX 06p330BaTe.]II>HLIX TEXHOJIOTHIii:
Ja.

Tema 4. I'enemuxa Kn1emounvix opzanen

Cooeporcanue membi:

1. Mumoxonopuanvuwiii cenom. CTpYKTypHasi OpraHuU3alusi MUTOXOHJIPHAIBHOTO T€HOMa KIIETOK
4eJI0BeKa U JKUBOTHBIX. CTPyKTypa U (QYHKIMHU MUTOXOHApHAIbHBIX IeHoB. Perukanus Mt IHK,
dbepmentsl, 6enkoBbie daktopel u JJHK-6moku. Perymsmus sxcnpeccun reHoB mMT/IHK. Brusaue
a1pa Ha (YHKIMOHMPOBAHNUE MUTOXOHApUaAIbHOro reHoMa. [Ipoueccunr. Tpancnsauus. Perynsius
TPAHCISIIANA MUTOXOHAPHAIEHOTO TeHOMa. MHUTOXOHIPUATBHBIN TeHeTHYecKrii Kol OCOOeHHOCTH
y3HaBaHus koaoHoB TPHK. I'omonormyssle noOCIemnoBaTENbHOCTH B MHUTOXOHIPHUAIBHOW U
xnoporactaor JJHK.

2. I'enom nnacmuo. CTpyKTypHasi OpraHu3alus XJIOpOIUIaCTHOro reHoMa. OCoOEHHOCTH CTOPEHUs
resoB min/IHK. Pernukauus min/IlHK. Co3peBanue mnPHK. Crnaiicunr untponos | u |l rpymnm.
Tpanc-crutaiicuar. TBuHTpoHBl. PopMmupoBanue 3penbix KoHLOB IPHK. CrabunsHocts minPHK.
Tpancnsuuss 1IacTUAHBIX TEeHOB. (OCOOEHHOCTH KOHTPOJS OEIKOBOro CHHTE3a. MexaHu3M
Pacrno3HOBAHUS HHULMUPYIOLIETO KOJIOHA.

@opMa KOHTPOJISI U OTYETHOCTH YCBOEHHSI MATepHaJia: KOHTPOJbHBIE BOMPOCHI, oopmileHHE
oTueTa Mo MpakTUYeCKoi padote No4, TeCTOBBIC 3a/1aHHUSI.

Hcnoan3oBanue JIEKTPOHHOI'O Oﬁy‘leﬂlflﬂ H JUCTAHIUMOHHBIX 06pa30BaTeJ1belX TEXHOJIOTHii:
Ja.

Tema 5. Pezynayua skcnpeccuu 2enos. Inuzenemuka

Cooeparcanue membi:

1. Cnocobul uzmenenus akmusnocmu 2enog. TpaHCKpUIIIMOHHAS. aKTUBHOCTh T'€Ha KaK pe3yJbTar
B3aMMOJICHCTBUSL aKTUBAaTOPOB U HWHIMOUTOPOB TpaHCKpUNIMHU. OCOOEHHOCTH peryisluu
TPAHCKPUIILIMM B MHOTOKJIETOUHBIX OpraHu3Max. ['€Hbl «JOMaIIHEro XO3SAHCTBa». JIOHTALMS.
@dakToppl  dJOHTranMu. TepMuHauUus TpaHckpumuuu. Ilpumepsl HapylmieHHs  peryssiuu
TPaHCKPUIILIUY T€HOB B MHOTOKJIETOYHBIX OPraHU3Max.

2. Dnucenemuxa. OCHOBHBIE MEXaHHM3MBI KOHTPOJSI TEHETHYECKOH WH(POpMANUKW Ha YpOBHE
nepBuuHoi cTpykTypsl JJHK 1 Ha ypoBHe snureneTnknu. OCHOBHBIE AIIUTEHETHYECKHE MEXAHU3MBI:
TUCTOHOBBIN K011, MeTripoBanue JJHK, nekoaupyromme PHK.



3. Ponv memunuposanus J{HK 6 pecynayuu 6uonozuyeckux npoyeccos. MexaHn3Mbl HHAKTUBAIIUN
reHa B pe3y/bTaTe METHJINPOBAHUSI IPOMOTOPHOTO U PETYISTOPHBIX pailoHOB. MeTHIICBSI3bIBAIOIINE
OenKu.

4. Xapaxmepucmuku 2y- u eemepoxpomamuna. I ucmonosvie OGenxu. I'MCTOHOBBIN KoJ — HAOOP
Moaudukanuii N-KOHIIEBBIX 00JIACTEH THCTOHOBBIX OCIKOB, OMPEISISIFONINKA (YyHKIIMOHATHHOE
cocrosiHue reHa. JIu3mHOBBIE MeTwiaTpaHCdepasbl THCTOHOBBIX O€JIKOB ANETHIMPOBAHHE U
JICalleTUINPOBAHNE TUCTOHOB KaK PETYJSIUS aKTHBAIMH/MHAKTUBAIIMM TeHOB. AICTHIA3bl U
JiealleTruIa3bl THCTOHOBBIX OeNKOB. MeTuIMpoBaHUe THCTOHOB, OIIOCPEI0BAHHOE METHIIMPOBAHUEM
JHK, n Mmetunuposanue JJHK, onocpenoBanHOe METUIMPOBAHUEM THCTOHOB.

5. DOnucenemuueckas pecynayus pamHux 3manog mMOpuoceHe3a U MOPUOHANBLHBIX CMBOJO0BbIX
Kk1emkax. MeTunupoBaHue U JEMETUIIMPOBAHUE B IIPOLIECCE raMeToreHesa. JlemetminpoBanue
JJHK ©Ha pasHux osramax osmOpuoreHeza. deHorunuyeckue mnposiBieHus wmyrtanuid JIHK-
MeTHWITpaHcepa3 W METUICBSA3bIBAIOMUX OenkoB. «buBaleHTHas» CTPYKTypa XpoMaTHHAa B
MIPOMOTOPHBIX pallOHaX BBICOKO KOHCEPBATUBHBIX T€HOB. DEHOTUMHYECKUE MPOSIBICHUS MYyTallHUi
THCTOHOBBIX METWITpaHc(hepas, THCTOHOBBIX arleTwiTpancdepas u nearnermwiTpanchepas u reHos,
BOBJICUECHHBIX B PEMOJCIUIMHI XpOMaTHHA. 3a00JIeBaHusl, CBSI3aHHBIE C PETyJIALUeld XpOMaTHHA.
@®opMa KOHTPOJISI M OTYETHOCTH YCBOEHHS MaTepuaja: KOHTPOJIbHBIE BOIPOCH], 0(opMIICHHE
OTYeTa o MpakTUuuecKoil padote N5, TecToBbIe 3a1aHUS.

Hcnoan3oBanue 3JICKTPOHHOI'O Oﬁy‘IEHI/IH H JUCTAHIUOHHBIX 06p330BaTe.]II>HLIX TEXHOJIOTHIii:
Ja.

Tema 6. I’ enemuueckasn usmenuugocmso u ee mexanusmol. Mymayuu

Cooepoicanue memol:

1. Tenemuueckas usmenyuséocms. HacneacTBeHHas ©  HEHACJICACTBCHHAS W3MEHYUBOCTD,
XapaKTEPUCTUKU W 3HaYeHWE B MeaullnHe. MoauduKaiMoHHass U3MEHYUBOCTh, XapaKTEPUCTUKH H
3HaueHue B MeauiuHe. [loHsATHEe HOPMBI peakiuu, BapUAIlMOHHOTO DPsijia, BAPUAIIMOHHONW KPHUBOM,
YacTOTHI TPYIIIBL, CPEIHEr0 apupMETHIECKOro, MObI, MeAranbl. KomMOuHaIIMOHHAS U3MEHYMBOCTh
Y MEXaHU3MBI € BOSHUKHOBECHHUSI. [T0HATHS ()eHO- M TE€HOKOITUPOBAHMSI.

2. Mymayuu. Knaccuduxarus myranuii. [Ipuannst mytanuii. Csa3p myTtanuii ¢ peruukanuei JIHK.
Ces3p mytanuii ¢ pekombunanueit JJHK. Csa3p mytanmii ¢ penapanueit JIHK. Monenu myrarenesa:
MOJIMMEpPA3Hasl U TayTOMEpHas MOJEeNH myrareHe3a u Jp. llocmencTBus myranuid Ijisl KJIETKU U
opranusma. Ponp Mmyrtanuii B 3Bosmonuu. [Ipobnema cnydaitHoctn mytaruii. CUCTEMBI 3allIUTHI OT
MYTaLHM.

@opMa KOHTPOJISI U OTYETHOCTH YCBOEHHSI MAaTepHaJia: KOHTPOJbHBIE BOMPOCH], oopmiieHHE
oTueTa Mo MpakTUYeCKoi padote Ne6, TeCTOBBIC 3a/1aHHUSI.

Hcnoan3oBanue JIEKTPOHHOI'0 Oﬁy‘leﬂlflﬂ H JUCTAHIUMOHHBIX 06pa30BaTeJ1belX TEXHOJIOTHii:
Ja.

Tema 7. Tpanckpunyua u mpancnayusa. Ilpoyeccunz PHK. I'enemuueckuii Koo.

Cooepatcanue membi.

1. Tpauckpunyua u nocmmpanckpunyuonusvie moouguxayuu. MONEKyIIpHbIE MEXaHU3MBbI
peanuzanuu HacaeacTBeHHON nHpopmanuu. PHK-nmomumepasel I, 11 u 11l aykapuor. Yuactue pazubix
IoJInMepa3 B TpaHcKkpunuuu pasHelx kinetounslx PHK. “Monynu” npomoropos nonumepasst II y
sykapuot. O6mme dakropsl Tpanckpummmu. Co3peBanue u Tpancnopt MPHK. Ksnuporanwme,
CIUIAMCUHT U IOJIMAJCHUIIMPOBAHUE TPAHCKPUIITOB, CUHTE3UpYeMbIX nosmMepason II. Tpancnopr
MPHK uepes sinepuyro memOpany. Mexanusmel criaiicunra. Posb manbsix siaepasix PHK 1 6enkoBbix
¢dakropoB. Crnaiicocoma. AbTepHATUBHBIN CIUTAMCUHT, OMOJIOTUYECKas POJib, TPUMEPHI.

2. Tpancnsayus u nocmpaucisayuonHvle moouguxayuu. I'enernueckuit koxa. IloHsTHe KonoOHA.
CBoiicTBa TI€HETHMYECKOr0 KOJAA: TPUILIETHOCTh, CHEUU(UYHOCTh, BBIPOKACHHOCTh  WIIU



CHHOHUMHUYHOCTb, HEMEPEKPHIBAEMOCTh, OTCYTCTBHE MPOOENOB, OAHOHANpaBlieHHOCTh. CTapT u
CTOI KOJIOHBL. Y HUBEPCAIbHOCTh FEHETUYECKOT0 KOJIa M UCKII0YeHUs U3 Hee. [lonsaTue Tpancasauum.
CxoJcTBa U pa3nuuus MeXay Ipo- U dykapuoramu. [IpokapuoTnueckuii ¥ 3yKapuOTHUYECKUM THUIIbI
pubocom. Tpu caiita cBs3eiBanus TPHK na pubocome: A, P, u E, ux xapakrepuctuxku. Craguu
TPaHCISALMU: MHULMALMS, 3JIOHralus 1 TepMuHanus. CrennaabHble MEXaHU3Mbl KOHTPOJIS TOUHOCTH
tpaHcisauuu. [locrrpancnsuuonnas wmogudukanus OenkoB. DyHKUMOHANBHOE 3HAUYECHUE
MOCTTPAHCIIALUOHHON MOIU(UKALINH.

(I)opMa KOHTPOJISI U OTYETHOCTH YCBOCHUSI MaTepHuaja: KOHTPOJbHBIC BOIIPOCHI, O(bOpMJIeHI/IC
OoT4YCTa 110 HpaKTquCKOﬁ pa60Te N97, TECTOBBIC 3a/IaHU.

Hcnonb3oBaHue 3JIeKTPOHHOT0 00y4YeHHsI M JMCTAHIIMOHHBIX 00pPa30BaTeIbHbIX TEXHOJIOTHIi:
na.

Tema 8. beaku: ¢ponoune, npoyeccune, dezpadayusn

Cooeporcanue memol:

1. Ilepsuunas, emopuunas, mpemuunas u yemsepmuunas cmpykmypa. OcoOOCHHOCTH HENTHIHON
cs3u. [lonunentuaHas nenb. AMUHOKUCIOTH M UX CBOMcTBA. /loMeHHas opranu3anusi OeJIKOBBIX
MoJiekys. CBs3b yKIaaku ¢ GyHKIuEH Oenka.

2. Ilepsuunas cmpykmypa Kaxk ypoGeHb opzanuzayuu Oenxa. 3HaYCHHE W3Y4YECHUs IMEPBUYHOU
CTPYKTYPBI OCIIKOB JIJIsl pEIICHUs IPOOIIEM 3BOTIOIMH U CUCTEMAaTUKN OPTaHU3MOB.

3. Bmopuunas cmpykmypa 6eaka. CTpyKTypHble OCOOCHHOCTH MENTHIHON CBSI3H, ONpEAEIAIoIIne
(dbopMHUpOBaHHE PETYISIPHON BTOPHYHOW CTPYKTYphl. CTEepHUYECKHE OTrpaHUYEHUS W BTOPUYHAS
CTPYKTypa NeNTUIHOHN cBs3U. Busl perynsapHoil BTOpUUHON CTPYKTYpBHI.

4. Tpemuunas cmpykmypa 6enaxos. CTaOUIBbHOCTb MPOCTPAHCTBEHHON CTPYKTYphl Oenka. Hanuuue
ruipodoOHBIX sAep U NONIAPHOI 000s10ukU. JloMeHHast cTpykTypa OeskoB. OOpa3oBaHHe TPETHUHON
CTPYKTYpbI O€JKa M3 3JIEMEHTOB BTOPUYHOH CTPYKTYpbl. TONOJOrMs MOJUMNENTUAHBIX Leneil B
Oenkax ® KiaccH(UKaNMs TMPOCTPAHCTBEHHBIX CTPYKTyp. (Cxemarndyeckoe NpeicTaBICHHE
IIPOCTPAaHCTBEHHON CTPYKTYpHhI OelIKa.

5. UerBepTruHast cTpykTypa O6enka. CTpyKTypHasi OpraHu3aiys KOHTAKTOB MEX1Y CyObeTMHUIIAMH.
Camoopranu3anus NpoCcTPaHCTBEHHOM CTPYKTYpbI OeTKOBBIX MoJIeKyl. PenaTypanus Gernka in vitro.
[IpenonpeneneHHOCT ~ MPOCTPAHCTBEHHOW  CTPYKTypbl ~ Oelka  €ro  aMHUHOKHCIIOTHOM
nocje1oBaTenbHOCThI0. CBOpaYMBaHKE MOJIMIIENTHIHONW LENHU B HATUBHYIO KOH(OpMAIMIO DTambl
IIPOCTPAHCTBEHHOM cOOpKH Oenka in vivo.

6. Kompancnayuonuvie moougukayuu Oenka: neHOpMUINPOBAHUE, TUMETHOHUIUPOBAHHUE,
ormieryienne NKOHIIEBOM TMOCJIENOBATEILHOCTH, THOMI-AUCYIbGUIHBIH 00MeH (oOpa3oBaHMe
aucynbGUIHbIX cBs3eil), N-TIMKo3MIMpoBaHKue, THIPOKCUINpOBaHUe. Poib INTMKO3WINPOBAHUS B
¢donauHre Oenka M aKTUBHOCTH (P€pMEHTOB. Y OMKBUTHHUIIMPOBAHUE U CYMOWJIMpPOBAHHE OEIKOB.
Bpewms nonmyxusnu 6enka. Pabora nporeocomsl. JlunuaupoBanue 0ei1KoB, ydacTue B BE3UKYISIPHOM
TpaHcnopTe. TpaHCOPT OENKOB B pa3UYHBIE KOMITAPTMEHTHI JYKApPUOTUYECKOH KIIETKH.
Metoanyeckue NoX0Abl Ul U3y4eHHs TPAHCIIOpTa OENTKOB B pa3IMYHble KOMIIAPTMEHTHI KJIETKH.
CurHanpHas THIOTE3a TpaHCIOpTa OENKOB B KIETKE. METWIMpOBaHHE W aleTHIMPOBAHMUE.
Penpeccust u akTUBaIMsI XpOMaTHHA.

@opMa KOHTPOJISI U OTYETHOCTH YCBOEHHSI MATepHaJia: KOHTPOJIbHBIE BOMPOCH], oopmiieHHE
oTyeTa Mo MpaKTHIeCKoi padoTe No§, TecTOBbBIC 3a/1aHHS.

Hcnosb30BaHue 31eKTPOHHOI0 00y4YeHHUsI M JUCTAHIUOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIH:
na.



PA3JIEJI 2. YACTHBIE ACHIEKTHI M IEPCIIEKTUBBI MOJIEKYJISPHOM TEHETUKH

Tema 9. Monexkynapno-zenemuueckue mexanumvl u nPOUECCvl CMAPEHUA

Cooeporcanue memol:

1. Cospemennvie meopuu cmapenus opeanuzmos. Kiaccuueckue OMOIOTHUECKUE TEOPUH CTAPEHUSI.
bruoxummnueckue u KieTouHble Teopun crapeHus. CBOOOIHO-pajuKanbHas TEOpUS CTapeHHs.
MuroxoHapuaibHas Teopusl crapeHus. TernmomepHas Teopus crapeHus. BocnanurenbHas Tunoresa
crapenus. VMMmyHHass Teopus crapeHus. HelposnnokpunHas Teopusi crapeHus. Teopus
«TIEPEKPECTHBIX CUIMBOK» HWJIM TEOPHs TIUKOIU3UPOBAHHS OeNKOB. MOJEKYJSpHBIE MEXaHU3MbI
crapeauss. MerunupoBanue JIHK wu  crapenue. I'nukosmwimmpoBanue OenkoB u  JIHK.
OnureHeTuyecKas TEOpUsi CTApEHUsI.

2. buomapkepul u unouxkamopel cmapenus. I eponmocensi. VIHTerpajibHple OMOMapKepbl CTAPEHHUS.
MornexyssipHble OMOMapKepsl CTapeHus. TemoMepsl U TeaoMepasza. MHANKaTOphl OKUCIUTENEHOTO
MOBPEXJICHHsI. AHTUOKHUCIUTEIbHbBIE ()EPMEHTHI KaK OMOMapKephbl cTapeHus. Y POBEHb aKTUBHOCTU
NADH u FAD kak Ouwomapkep crapeHus. | eHeTHdeckue MapKepbl cTapeHHs. | epOHTOTCHBI.
CoBpeMeHHass KiacCU(UKALMS TEPOHTOICHOB: TEHbl «IEPEKII0YaTeNIn» OHTOICHETUYECKUX
nporpaMM (OTBEYAIOT 3a BOCHPUATHE U NEpeadyy BHEIIHECPEIOBBIX M IHJIOI€HHBIX CUTHAJIOB B
OpraHu3Me), BOBJICYCHHbIE B CHUTHAIMHI. [ eHBI-MEeIUaTOpbl CTPECCOYCTOMYMBOCTH, T'€HBI-
3 HEKTOPBI CTPECCYCTOWIMBOCTH, TE€HBI GKU3HECTIOCOOHOCTH» KIIETKH, KOHTPOJHUPYIOIINE TEHBI
«IOMAILIHETO XO034HCTBa», TEHBI-PEryIATOPbl OHKOCYIPECCUH, KJIETOUHOIO CTapeHUs M anonTosa,
renbl MT/IHK.

4. Pezynamopnvie (anucenemuyeckue) axkmopvl npu cmaperuu. MexaHU3Mbl SIUT€HETUYECKOI0
KOHTpOJISL: METHIMpPOBaHKHE TrucTtoHOB, JIHK, KOoMIakTu3anus XpomaTHHA, PEryJisillvs Ha ypOBHE
PHK, mnpuonuszanus OenkoB, KOBaJ€HTHas MOIUGUKAIMS THUCTOHOBBIX OEJIKOB, 3KCIPECCUS
perynsaTopHbix Hekoaupyromux PHK n nHakTuBanms X-xpomocom.

(I)opMa KOHTPOJII U OTYETHOCTH YCBOCHHUSI MaTe€pHajia: KOHTPOJIbHBIC BOIIPOCHI, O(i)OpMJIeHI/IC
OT4YCTa 110 npaKanecxoﬁ pa60Te N99, TCCTOBBIC 3a/JaHUA.

Hcnoan3oBanue 3JICKTPOHHOI'O Oﬁy‘IEHI/IH H JUCTAHIUOHHBIX 06p330BaTe.]II>HLIX TEXHOJIOTHIii:
Ja.

Tema 10. Monekynapno-zenemuueckue 0CHO8bl Kanyepozenesa

Cooepoicarue memul:

1. Pacnpocmpanénnocms  paxkogvlx 3a0071e6aHuli. XapaKTEPUCTUKA JTOOPOKAYECTBEHHBIX U
3JI0KaUeCTBEHHBIX omyxoneil. Pak kak reHeruueckoe 3a0osieBaHue. OCHOBHbIE TNPUYUHBI
MaJMTHU3ALMKA  KJIETOK, MYTallMOHHAs TpUpoAa pakoBbIX 3aboneBanuil. HacneacTBeHHas
MPEPACHOI0KEHHOCTh K PAKOBBIM 3200JI€BAHUSM.

2. Xumuueckue u usuyeckue gaxkmopvi kanyepozernesa. IloHATHE O BelIeCTBaX, MHUIIMATOPAX U
IIPOMOTOpPAxX MPOLECCOB BOSHUKHOBEHMSI U PA3BUTHS OITyXOJIEH.

3. Onkozenvl u anmuonkozeHvl. [IoHSITHE O MPOTOOHKOTEHAX, OHKOT€HAX M TEHax-Cylpeccopax
OITYXOJIEBOI'O POCTa, UX POJIb B KUZHEAESITEIbHOCTU KJIETKU. POJb pernapaliioOHHBIX CUCTEM KIIETKU
B OIyXxoJieBoW TpaHchopMmauuu. KileTouHble CHUCTEMBI, penapupyrolme MOBpexXIeHUs €
KJIETOYHOrOo Martepuana. HapymieHus penapallMOHHBIX CHUCTEM KJIETKH U 3JI0KayeCTBEHHAs
TpaHchopMarus.

4. Bupycnwiti kanyepozene3. Ponb BHPYCOB B BO3HMKHOBEHHUH OIYXOJel uelOBeKa, MEXaHU3M
BUPYCHOI TpaHCHOpMAITUU HOPMAIIBHBIX KJIETOK B OITyXOJeBbIe. |

5. Tenemuxa Ons OuacHocmuku, npoghuiakmuxu u Jjgedenus oukoroeuweckux oOonezmeu. JIHK-
nuarHoctTuka B oHKonoruu. JIHK-mmarHoctuka  HAcleNCTBEHHBIX U CHOPAHAPUYECKUX
OHKOJIOTHYECKUX 3a00JieBaHUM, MapkepoB HeOmaromnpusitHoro mnporHosa. ITLP, mukpouuns: u
TEXHOJIOTHYECKHE TIAaTPOopMbl. TapreTHas Tepanusi B OHKOJIOTHH.



@opMa KOHTPOJISI U OTYETHOCTH YCBOEHHSI MATepHaJia: KOHTPOJIbHBIC BOMPOCH], oopmIiIeHHE
oTyeTa Mo mpakTudeckoi padote Nel(, TecToBbIe 3a1aHUS.

Hcnonb3oBaHue 3JIeKTPOHHOT0 00y4YeHHsl M JMCTAHIIMOHHBIX 00pa30BaTeIbLHBIX TEXHOJIOTHIi:
na.

Tema 11. Monekynapno-zenemuueckue 0CHO8bl UCC1€006AHUSA HYKICUHOBHIX KUCI0M
Cooeporcanue memol:

1. Memoowvl monexynsapuou eenemuru. I[P, cexeenuposanue, brommune, Muxpouunst. DEpMEHTHI,
UCIIOJIb3YEMbIe B MOJICKYJISIPHO-TEHETUYECKUX MeTojax wuccienoBanus. Vcropus pasButus
MOJICKYJISIPHO-TEHETHYECKIX METOJ0B Uil (DYHIAMEHTaIbHBIX M MPHKJIATHBIX HCCIEIOBaHUN
[lepcrieKTHBBI HCMONB30BAHUSI METOJIOB MOJICKYISIpHON uHeHepud. [lonumepasHas 1enHas
peakuus (ITLIP). O6ume cBenenus o [MLP. O6macti npumenenusi. OCHOBHBIE TapaMeTPhl PEAKIIHH.
Tepmocrabunpabie JIHK-monmumepassl. Pazmuunbie Buger TP, Dnexkrpodopes ITLP-npoaykToB.
[Tponienypa rubpuanszanmu. 3HaYCHHE METOAA B MOJEKYISPHO-TEHETUYECKUX HCCICTOBAHUSAX.
Hozepu-rubpuauzanus. XapakrepucTika u npuHun metoaa. [poueaypa rudpunnszanuu. 3HaueHue
METOJla B  MOJIEKYJISIpPHO-TEHETHYECKUX uccienoBanuax. Cay3epH-ruOpuansanus, HO3EpH-
rubpuanzanus,  BecTepH-TUOpunm3anua.  TexHomoruu, ocHoBanHble Ha  JIHK-ummax.
CexBenupoBanue mo CoHrepy: oOmias XapaKTepHCTHKA, JTalbl Pealn3alyd, BO3MOXXHOCTH H
orpannueHusi. CeKBEHHUPOBAHHWE HOBOTO TOKOJCHMS: MPUHIMI pealu3alid, BO3MOXXHOCTU U
OTpaHUYCHUSI.

2. Opeanuzayus u 603MOICHOCIU COBPEMEHHOU ceHemuyeckol 1abopamopuu. Opranu3anus padoTsl
B 1aboparopuu. 3oaupoBanue. Heooxomaumoe obopynosanue. [IpoOieMbl 1 pUCKH KOHTAMHHAIIHH.
3. HUnoyyuposannvie cmeonogvie xiemxu. CTBOJIOBBIE W MHIYLIUPOBAHHBIC KIETKU, UCTOPUS HX
OoTKpbITHs. OnpeneneHue CTBOJOBBIX KIETOK. OCHOBHBIE THUIIBI CTBOJIOBBIX KJIETOK YEJIOBEKa.
DOMOpHOHaANbHBIE CTBOJIOBbIE KJIeTKH. CTBOJOBBIE KIETKH B3pocioro opranusma. CBoicTBa
CTBOJIOBBIX KJIETOK Pa3IUYHOTO MPOUCXOXJeHUS. OCHOBHBIE XapaKTEPUCTHKH CTBOJIOBBIX H
WHIYIUPOBAHHBIX CTBOJIOBBIX KJIETOK. MONEKyIsIpHbIe MapKEPhI CTOJIOBBIX KIETOK.

4. Memoobl MOneKyIapHOU ceHemuKy 6 OuasHocmuke u npoguiakmuxe 3abonesanui. Kareropun
TECTOB JJIsl TUArHOCTUKHU 3a00seBaHMid. DTanbl BHEAPEHUS MOJCKYISIPHO-TEHETUYECKUX TECTOB B
JTUArHOCTUYECKYI0  TMPAKTUKY  3apaBooxpaHeHus. Jlmarnoctuka mnomumopdusmo  JIHK,
OTIPEAETSIONIUX PUCK PA3BUTHUS COIMANLHO 3HAUUMBIX 3a0oseBanuil. [T1[P kak MeTon TuarHoCTHKU
1 Hay4dHbIX uccienoBanuid. CeksennpoBanue B JJHK-nuarnoctuke.

®opmMa KOHTPOJIS M OTYETHOCTH YCBOEHHSI MaTepHasa: KOHTPOJIbHBIE BONPOCHI, o(opmieHue
oTyeTa 1o npakTuyeckoil padore Nell, TecToBble 3aAaHuUs.

Hcnoan3oBanue JIEKTPOHHOI'0 Oﬁy‘leﬂlflﬂ H JUCTAHIUMOHHBIX 06pa30BaTeJ1belX TEXHOJIOTHii:
Ja.

Tema 12. IlIpodaemot u nepcnekmugvt MONEKYIAAPHOU OUOI02UU

Cooeporcanue membi:

1. Omanvi cmanoenenus monexynsipnou 6uonocuu. OCHOBHBIE ATallbl PAa3BUTHUS MOJIEKYJSPHOM
owomornu. lleHTpanpHass jgorMa  MOJEKYJSIpHOW  Ouosorumu.  BaxHelimme  JIOCTHIKEHUs
MoJieKysipHoii  Omosormu. HoOeneBckue mnpemun. JlokazaTenbcTBa TEHETHMUYECKOW — POJH
HYKJIENHOBBIX KHCJOT.

3. Monexynapuas Ouonocus — HOGvle uHCmMpyMeHmbl ucciedoganus. OMHKH — TEHOMHKA,
TPaHCKPUIITOMUKA, POTeOMHUKa, MeTtaboiomuka. Bxian Yorcona u Kpuka. Mogens reomerpuu
JAHK, xoMImieMeHTapHOCTb.

3. I'enemuueckas 6eszonacnocms. OnpeneneHue, 1enu, 3agadd. MeToasl. YPOBHU IeHETHYECKOH
O0e3zonacHocTH. ['eHeTMdeckas O€30MaCHOCTh B CHUCTEME TOCYIapCTBEHHON O€30MacHOCTH.
CoBpeMeHHas SKOJIOrMYecKas CuTyanus. buonornueckoe 1 reHETUYECKOE OPYXKHUE.



@opMa KOHTPOJISI U OTYETHOCTH YCBOEHHSI MATepHaJia: KOHTPOJIbHBIC BOMPOCH], oopmIiIeHHE
oTyeTa Mo MpakTU4IecKoi padote Nel2, TecToBbIe 3a1aHuUS.

Hcnonb3oBaHue 3JIEKTPOHHOTO 00y4YeHHsI M IMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHIi:
na.

2.5. Y4eOHO-MeTOAMYeCKOe ofecrevyeHne caMoCTosITeJIbHOIH padoThl

Bun camocTositenpHOM paboThI Kou-
oOyuatomierocs (ayAUTOPHON U BO
BHEAYUTOPHOM) 4acoB

HaunmenoBanue
paszaena, Tema

Paszoen 1. MOJIEKY/IAPHBIE OCHOBbI HACJIE/[CTBEHHOCTH 24

KonmponvHnuvie sonpocwl (6onpocul 0715
CamMono02o0mosKiu),
CUMYAYUOHHbBIE 3A0aUl,
8bINOIHEHUE UHOUBUOYANbHO20 3A0AHUS,
Tema 1. Cmpyxmypuo-ghyHkyuonanioras 8bINOIHEHUE UHOUBUOYATLHO20 UNU 3

opeanu3ayus Kiemku 2PYNno6o2o npoekma,
oopmaenue omuema no NPAKMuUYECcKoul
pabome Nel,
mecmogule 3a0anus Ha niamgpopme
https://moodle.kemsma.ru/login/index.php

Koumponwvnvie sonpocwi (6onpocwt 0Jist
CamMono020moeKi),
CUMYAYUOHHbBLE 300aUl,
8bINOJIHEHUE UHOUBUOYANbHO2O0 3A0AHUS,
Tema 2. Ocobennocmu 2eHOMO8 BbINOIHEHUE UHOUBUODYATbHO2O0 UTU 3

APOKAPUOM U IYKAPUOM 2PYNN06020 NPoeKma,
oopmnenue omuema no nPaKmMu4eckou
pabome Ne2,
mecmoguvle 3a0aHus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

Koumponvhvie sonpocwi (6onpocwl 0ist
CAMON0020MOBKU),
CUMYayUOHHbLE 3a0aUi,
8bINOIHEHUE UHOUBUOYANbHO20 3A0AHUS,

8bINOJIHEHUE UHOUBUOYATLHO2O0 UTU 3
2Pynnos8o2co npoexkmad,
oghopmaenue omuema no NPAKMU4ecKoll
pabome Ne3,
mecmosbvle 3a0anus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

Tema 3. Xpomocomul.
Lumoeenemuuecxkue memooni
uccie008anus

Koumponvhvie sonpocwi (6onpocwl 0ist
CamMono020moeKi),
CUMYayUOHHbLE 3a0aU,
8bINOJIHEHUE UHOUBUOYANbHO2O0 3A0AHUS,

BbINOJIHEHUE UHOUBUOYATLHO20 UTU 3
2PYynnogoeo npoexkma,
ogopmnenue omuema no npaKkmuieckou
pabome Ned,
mecmosbvle 3a0aHus Ha niamagopme
https://moodle.kemsma.ru/login/index.php

Tema 4. 'enemuxa KniemouHvlx Opeane

Tema 5. Pecynayus sxcnpeccuu 2eHO8. Koumponvusie sonpocwi (6onpocwi 05 3
Onucenemuxa CAMON0020MOBKU,),

— |Cemectp



https://moodle.kemsma.ru/login/index.php
https://moodle.kemsma.ru/login/index.php
https://moodle.kemsma.ru/login/index.php
https://moodle.kemsma.ru/login/index.php

HanmenoBanue
paszaena, Tema

Bun camocTositenpHOM pabOThI
oOyuarorierocs (ayIuTOpHOH U
BHEAYJIUTOPHOM)

Kon-
BO
4acoB

Cemectp

CUMYAYUOHHbBLE 3A0aUl,
8bINOHEHUE UHOUBUOYANbHO20 3A0AHUS,
8bINOJIHEHUE UHOUBUOYATbHO20 UTU
2PYnnoso2o npoekma,
ogopmnenue omuema no npaKmu4eckou
pabome NS,
mecmosbvle 3a0anus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

Tema 6. ['enemuueckas uzmeHyugocms u
ee mexanuzmvl. Mymayuu

KoumponvHnvie sonpocwi (6onpocwl 0is
CaMono020mosKu),
CUMYAYUOHHbLE 340aYl,
8bINOJIHEHUE UHOUBUOYATbHO2O0 3A0AHUS,
8bINOIHEHUE UHOUBUOYATLHO20 UTU
2PYynnos8o2co npoexkma,
oopmnenue omuema no npaKmMu4ecKou
pabome Neb,
mecmogule 3a0aHus Ha niamgpopme
https://moodle.kemsma.ru/login/index.php

Tema 7. Tpanckpunyus u mpancaayusi.
Ilpoyeccune PHK. I'enemuueckuii koo.

Koumponvhvie sonpocwi (6onpocwl 0ist
CamMono020moeKi),
CUMYAYUOHHbBLE 3A0a4l,
8bINOJIHEHUE UHOUBUOYATbHO2O0 3A0AHUS,
BbINOIHEHUE UHOUBUODYATbHO2O0 UNU
2PYNNo6020 NpoeKkma,
ogopmnenue omuema no npaKmMu4ecKou
pabome Neb,
mecmosbvle 3a0anus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

Tema 8. benxu: ¢ponoune, npoyeccune,
Oezpadayus

Konmponvruvle 6onpocwt (6onpocwi 011
CAMON0020MOBKU),
CUMYAYUOHHbBLE 3A0aUl,
8bINOIHEHUE UHOUBUOYANbHO20 3A0AHUS,
BbINOIHEHUE UHOUBUODYATbHO20 UTU
2PYynnos8o2co npoexkmad,
oopmnenue omuema no nPaKMu4eckoul
pabome Neb,
mecmoguvle 3a0aHus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

Hmozo

24

Pazoen 2. MOJIEKY/IAPHO-'EHETHYECKHE MEXAHU3MbI

HCCOIE/IOBAHUHA

12

Tema 9. Monexynapno-ecenemuuecxue
MexXauusmbl U nPOYeccvl CmapeHusl

Konmponvruvle 6onpocwt (6onpocwi 015
CamMono020moeKi),
CUMYAYUOHHbBLE 3A0aYl,
8bINOJIHEHUE UHOUBUOYANbHO2O 3A0AHUS,
8bINOIHEHUE UHOUBUOYATbHO20 UTU
2PYynnogoeo npoexkma,
oopmnenue omuema no nPaAKMu4ecKoul
pabome Ne9,
mecmogvle  3a0aHusi  Ha  naamgopme

https://moodle.kemsma.ru/login/index.php
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HanmenoBanue
paszaena, Tema

Bun camocTositenpHOM pabOThI
oOyuarorierocs (ayIuTOpHOH U
BHEAYJIUTOPHOM)

Kon-
BO
4acoB

Cemectp

Tema 10. Monexynapno-eenemuueckue
OCHOBbL KaHyepozcenesd

Koumponvhvie sonpocwi (6onpocwl 0ist
CaAMOn0020mosKu),
CUMYAYUOHHbLE 340a4l,
8bINOJIHEHUE UHOUBUOYATNLHO2O 3A0AHUS,
8bINOIHEHUE UHOUBUOYATLHO2O UTU
2PYynnos8oeo npoexkma,
oopmnenue omuema no npaKmMuYecKou
pabome NelO,
mecmogule 3a0aHus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

Tema 11. Monexynspuo-eenemuueckue
OCHOBbI UCCIE006aHUs HYKNEUHOBbIX
Kucaiom

Konmponvnvie sonpocwl (6onpocul 015
CamMono020moeKu),
CUMYAYUOHHbBLE 3A0aUl,
8bINOJIHEHUE UHOUBUOYANbHO2O0 3A0AHUS,
BbINOIHEHUE UHOUBUODYATbHO2O0 UNU
2PYynnoso2o npoekma,
oopmnenue omuema no npaKmMu4eckou
pabome Nell,
mecmosbvle 3a0anus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

Tema 12. IIpobrembl u nepcneKmugol
MONEKYIAPHOU buonrocuu

Koumponvhvie sonpocwi (6onpocwl 0ist
Camono020mosKiu),
CUMYayUOHHbLE 3a0aU,
8bINOIHEHUE UHOUBUOYANbHO20 3A0AHUS,
8bINOJIHEHUE UHOUBUOYATLHO2O UTU
2PYynnos8o2co npoexkmad,
oopmnenue omuema no npaKmMu4ecKou
pabome Nel2,
mecmosbvle 3a0anus Ha niamgopme
https://moodle.kemsma.ru/login/index.php

Hmoco:

12

Bcezo:

36

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

3.1.

3ansaTHsA, IPOBOAMMBIC B HHTEPAKTHBHOM (popme

Bun
3aHATUHA

HaumenoBanue pasaciia

/1 | OUCIIAILINHEI

y4eOHBIX

Komn-

BO 4ac oOyueHus

cDOpMI;I HHTCPAKTUBHOI'O

Koi-
BO
yac

Pa3zoen 1. MoJiekyisipHble OCHOBBI
HACJICICTBEHHOCTH

Nudopmanuonnnie
TeXHOJIOTUH
MexkaucuunjinHapHoe
o0yueHue

KonrtexkcTHoe 00yuenue

32

Onepexawoniee o0yyeHue

104

1 Ilpaxmuyeckoe 4
3ansmue

Tema 1. Cmpyxmypno-
@yHKyuoHanbHAS
Opeanu3ayus Kiemku

MeXIuCIUIITNHAPHOE
oOyueHue
KontekcTHoe 00y4yeHne

HNudopmamoHHbIe TEXHOIOTUH

20
MUH
25
MUH



https://moodle.kemsma.ru/login/index.php
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No HanmenoBanwme pasznena | Bun  yuebnsix | Kon- ®opMbl UHTEPAKTUBHOTO Kou-
/I | JUCIIUIUINHEI 3aHATHI BO 4ac oOyueHus BO
qac
15
Omnepexaroriee oOyueHue MUH
15
MUH
2 Ilpakmuueckoe 4 WNHpopMannoHHbIe TEXHOIOTUU 20
3auamue MUH
MexaucuuIuinHapHoe 25
Tema 2. Ocobennocmu P
o0yJeHue MHH
2eHOMO8 NPOKAPUOM U K 6 15
syKapuom OHTEKCTHOE 00yueHHe
MUH
Omnepexaroriee oOyueHue 15
MUH
3 Ilpakmuueckoe 4 WNHpopmannoHHbIe TEXHOIOTUU 20
3auamue MUH
MexnucuuIuinHapHoe 25
Tema 3. Xpomocomui.
oOyueHue MUH
Lumozenemuueckue K « 6 15
Memoobl UCCIe008aHUSA OHTCKCTHOE 0DyHCHHE
MUH
Onepexatoriee oOyueHue 15
MUH
4 Ilpakmuueckoe 4 WNHdpopmannoHHbIe TEXHOIOTUI 20
3auamue MUH
MexnucuuIuinHapHoe 25
Tema 4. ['enemuxa oOyueHue MUH
KAEeMOYHbIX Op2anel KonTekctHoe oOyueHue 15
MUH
Onepexatoriee o0yueHue 15
MUH
5 Ilpakmuueckoe 4 WNHdpopmanmoHHbIe TEXHOIOTUI 20
3ausamue MUH
MexaucuuImHapHoe 25
Tema 5. Pezynayus
oOyueHue MUH
9IKCHPeCCUU 2eHO8. K 6 15
Anucenemura OHTEKCTHOE 00y4eHre
MUH
Onepexatoniee oOyueHue 15
MUH
6 Ilpakmuueckoe 4 WNHdpopmanmoHHbIe TEXHOIOTUI 20
3anamue MUH
MexaucuuIimHapHoe 25
Tema 6. 'enemuyeckas
o0ydeHue MUH
UBMEHYUBOCTD U ee K 6 15
mexanuzmol. Mymayuu OHTCKCTHOE 0DYHCHHE
MUH
Omnepexatoriee o0yueHue 15
MUH
7 Ipaxmuueckoe 4 WNudpopmanmoHHbIe TEXHOIOTUU 20
3auamue
MUH
Tema 7. Tpanckpunyus Mes K MCIUTLIHHAPHOE
U MPAHCIAYUAL. 0B VUCHIE 25
Ilpoyeccune PHK. K i 6 MHH
I'enemuueckuii KooO. OHTCKCTHOC 00yH4CHHE 15
MUH

Omnepesxatorniee o0ydeHne




No HanmenoBanwme pasznena | Bun  yuebnsix | Kon- ®opMbl UHTEPAKTUBHOTO Kou-
/I | JUCIIUIUINHEI 3aHATHI BO 4ac oOyueHus BO
qac
15
MUH
8 IIpaxmuueckoe 4 WudopmannoHHbIe TEXHOIOTHH 20
3aramue MUH
MeXaucCIUIIMHAPHOE 25
Tema 8. beaxu: ghonoune, o0ydeHue MHH
npoyeccume, 0e2paoayus KonTekcTHOE 00ydeHHne 15
MUH
Omnepexaroriee oOyueHue 15
MUH
Pazoen 2. YACTHBIE ACIIEKTHI H 16 HNudpopmannonnsie 54
IIEPCIIEKTHUBbBI MOJIEKY/IAPHOH TeXHOJIOTHH
I'EHETHKH MexaucuunainHapHoe
o0y4enne
KonTekcTHOE 00yueHuUe
Omnepe:kamwoniee 00yyeHne
3 lIpakxmuuecxoe 4 WNudpopmannoHHbIe TEXHOIOTUU 20
3aunamue MUH
Tema 9. MonexynapHo-
MexnucuuIuinHapHoe 25
eeHemuuecKue
oOyueHue MUH
MeXAHU3MbL U NPOYECCbl
KonrekctHoe 00yueHue 15
cmapenus
MUH
Onepexatoriee o0yueHue 15
MUH
4 llpakxmuueckoe 4 WNHdpopmannoHHbIe TEXHOIOTUI 20
3aunamue MUH
MexnucuuIuinHapHoe 25
Tema 10. MonexynapHo-
oOyueHue MUH
eeHemuyecKue  OCHOBbl K 5 15
Kanyepozenesa OHTEKCTHOE 00yueHHE
MUH
Onepexartoriee oOyueHue 15
MUH
5) llpakxmuuecxoe 4 WNHupopmanimoHHbIe TEXHOIOTHH 20
3auamue MUH
Tema 11. Monexyasapno-
MexaucuuIimHapHoe 25
eeHemuyecKue OCHOBbL
oOyueHue MUH
uccne0o8anus
KonrekctHoe 00yuenue 15
HYKIEeUHOBbIX KUCIOM
MUH
Onepexatoriee o0yueHue 15
MUH
6 llpakxmuuecxoe 4 WNHupopmanimoHHbIe TEXHOIOTHH 20
3auamue MUH
Tema 12. Ilpobremsbl u MexnucuuIuinHapHoe 25
nepcnekmusbl oOyueHue MUH
MOAEKYAAPHOU OUOI02UU KontekcTHOe 00y4ueHme 15
MUH
Omnepexatoriee oOyueHne 15
MUH
Hmoeo: 48 15u




4. KOHTPOJIb | OIEHKA PE3VJIbTATOB OCBOEHHUS
TACIATLITAHBI

4.1. KoHTpobHO-IHATHOCTHYECKTE MATEPHAJBI AJISl IPOMEKYTOYHOM aTTeCTAINH.

[TpomexyTouHas aTTecTanus Mo JUCUUIUIMHE IPOBOAUTCS B (hopMe dK3aMEeHa U BKIIOYAET B
ce0s 3 srana.

1. TectupoBanne B DMOC mo BceMm paszaenaM IUCHUIUIUHBI, OOYYarOIIUICS TMOIydaeT
panaoMHO 50 TECTOBBIX 3aJaHUN OTKPBITOTO TUIIA.

2. CoOecenoBanue 1Mo 1 TEOPETUUECKOMY BOIPOCY M3 YKCIA KOHTPOJIbHBIX BOIIPOCOB IJIf
HOJIrOTOBKH K 3a4eTy.

3. JeMoHCTpauusi OCBOCHHUSI MPAKTHMYECKHMX HABBIKOB, YMEHHUH IyTeM pemeHus 2
CUTYallMOHHBIX 3a7a4.

DK3aMEH TMPOBOAMUTCS C HCIOJIH30BAHUEM OILIEHOYHBIX CpPEACTB B COOTBETCTBHH C
yrBepxxaeHHbIM @OC no nucuumniuuHe. Bonpock! 11t 5K3aMeHa pa3MelleHbl Ha CTpaHuLe Kadeapsl
Ha caiiTe yHHBEpCHUTETa U Ha MHPOPMALMOHHOM cTeHie Kadeapbl. Bpems Ha MOATOTOBKY K OTBETY
cocraBisieT He 6onee 20 MUHYT.

[lpy TpoBeseHWM AaTTECTAIMOHHOTO HWCHBITAaHWS (TECTHPOBAHUE, YCTHBIM  OMpOC,
JI€MOHCTpAllMs OCBOEHHUS NPAKTUYECKUX HAaBBIKOB) B PaMKax IPOMEXKYTOUHOW aTTeCTalUH I10
IMCHIUIUIMHE 00YUYaIOMIMMCSl HE JTOJDKHBI UCTIOIB30BATHCS CPEICTBA CBS3M (MOOMIIbHBIE TelIe(OHBI,
OecrpoBOJiHas ammaparypa), a TakKXKe Hepas3pelleHHble HH(pOpMalMOHHbIE Marepuansl. [lpu
WCTIOJB30BAHUU CPEICTB CBS3M W (WJIM) HEpa3pelIeHHbIX HWH(QOPMAIMOHHBIX MaTepUaoOB
00yyJaroIuicst MOET ObITh Y/aJIeH C aTTeCTAllMOHHOTO UCIIBITAaHHS.

4.2.1. Cnucok TeM pedeparoB (B OJIHOM 00beMe):

buonoruyeckoe 3HayeHHEe MUHOPHBIX (OCHOTUINIOB MEMOpaH

PazmMepsl KIIETOYHBIX OpraHe MPo- U 3yKapuoT. «OpraHeuIbl-peKOPACMEHBD».

UYro «mpounee»? [NIMKOKANMKC WM KJIETOYHAsl CTEHKA?

Kakwue kieTku 4enoBeka JBUTAIOTCS U KaK Y HUX 9TO TOJTyqaeTcsi?

Mexanuzm popMUpoOBaHUs CyObeIUHUL pUOOCOM.

Bakrepun ucrnonb3ytot neBo3akpydennyro JIHK B kauecTBe kapkaca /it OMOTUICHOK.

bakrepuodaru: 100 et Ha ciyx0e yeToBeUeCTBY.

MeTto1 MErakJIOHUPOBAHUS.

«OTOUCTUYHBIE» DJIEMEHTHI T€HOMAa MJIEKOIUTAIOIIUX YYaCTBYIOT B PEaKLIUU KJIETOK Ha

cTpecc.

10. Mup PHK, unu YUro ecth xu3Hb?

11. HerucroHoBble Oenku — pa3HOoOOpaszue CTPYKTYp U QYHKIUI

12.  Mo3auuusMm: NpUYHHbI, BAPUAHTHI, IIOCIEACTBHUS.

13. XwumepusM: IpUYIHHBI, BAPUAHTHI, TIOCIIEACTBUSI.

14.  O6nactu npumenenus FISH meTona B MeAMIIMHCKON AMAarHOCTHKE

15. ABTOMAaTH3MpOBAaHHOE KapHOTHUIMPOBaHUE. BO3MOXHOCTH, pOJb YeEJIOBEKa B
peanu3aum.

16. Cropnpu3bl MUTOXOHPUAIBHOTO TEHOMA.

17. Kak ObIIIM OTKPBITHI «IIPBITAIOIINE TEHBI».

18. MWUTOXOHAPHH U MHUTOXOHIpHATBHBIE OOJIC3HH.

19. TlaneoreHeruka: ycrexu pacu(ppoBKH MUTOXOHPUAIBHBIX T€HOMOB.

20. Mapkepsr mutoxonapuansHoi JIHK B reneTrke momymsmuii.

21. Perynsiuus 5KCIpecCUU T€HOB Kak OCHOBAa AU(QPepeHIINPOBKH KIETOK, MOp(doreHesa
W aJlanTallny.

22. AnbTepHATUBHBIA  CIJTACHHT — CHOCOO0  Peryisiud  AKCIPECCHMM T'EHOB,
OHOJIOTMYECKHE TTOCIEACTBHS.

23. T'eHOMHBIN UMIIPUTUHT KaK CIIOCOO PEryNsluu KCIIPECCUU TEHOB.

CoNoOA~WNE



24. DnureHoM — napaisenbHasi peaJbHOCTh BHYTPH KJIETKH.

25. BnmsHUE 3NUTeHETHYECKUX MOIU(UKAIINN Ha 3I0POBhE MOCIEAYIOMHNX MTOKOJICHHI.

26. Hcropus u3ydeHus: TeHeTUYeCKON M3MEHUYNBOCTH. OCHOBHBIE KOHIICTILIUH.

27. ®dakTopsl NOJAEPKAHUS FTCHETUYECKON U3MEHYMBOCTH B MOMYJISALUH.

28. MWupynupoBaHHBIM MyTareHe3. DakToOpbl, BIMSIONIME HA YacTOTY CHOHTAHHBIX U
MHAYLIMPOBAHHBIX MyTaLlUH.

29. Myrarensl okpysxatouiei cpeapl. [IposiBiaenus myranuii. Poias MyTaruii B 3BOITIOIHH.

30. IIpobGiema cmydaifHOCTH MyTaIuH.

31. JluHamuyeckoe penporpaMupOBaHUE TPAHCISIMUA DYKAPHOT.

32. Perynsamnus 3KcIpeccud I'€HOB Ha ypOBHE TpaHCIALMU. buosnorndyeckoe 3HadeHue
PEryJISLHH.

33. CBolicTBa r€eHETUYECKOI0 KOJIa.

34. Ponb PHK B apxutexrype u pyHKIHSIX puOOCOM.

35. PubocomMa — MaKpOMOJIEKYJISIPHBIN armapar KJIeTKH.

36. Pa3mepsl OeKOB uesioBeKa. «[ UTaHTBI» U <«JIHITUITYThI».

37. MmnorodyHKIHOHATBHBIC O0eaKkn. OIUH OCIIOK-HECKOJIBKO (QYHKITUH.

38. OOparumbie Moaudukauu 6eaxKoB. OCOOCHHOCTH W Ha3HAYCHHUE.

39. IlporeacomHas nerpananus OenkoB. Bee au n3BectHO?

40. TIlpoueccwHr O€IKOB 4Yepe3 YACTHUYHYIO JEeTpajallio TEepBUYHON CTPYKTYpHI.
Mexauu3msl. [Tpumepsil.

41. Teopuu crapenus. [Iporepus.

42. MounekylsapHO-TeHETUYECKIE MEXaHU3MbI CTapEeHUs

43. CrapeHne opranuzMa Kak OMOJIIOTHIECKUI TPOLIECC

44, DOnureHoM u crapenue. Pons metunuposanus JJHK npu crapenun.

45. JIHK-tenomepasa u npobiaemMa MOJIEKYJISIPHON Te€pOHTOIOTHUH.

46. Pak - 6071€3Hb TEHOMA.

47. Tenomepasa U OHKOTEHE3.

48. Ilpoekt atnac renoma paka (TCGA).

49. BupycHas Teopus KaHIIEpOTeHe3a.

50. dakrTopsl KaHIEpOreHe3a, BIMAIOIIME Ha pa3BUTHE OILYXOJIEBBIX IPOLIECCOB Y
YesioBeKa

51. MounekynsipHO-TeHETUYECKHE METO bl IMarHOCTUKU HACleICTBEHHBIX 3a00J1€BaHU.

52. MHcropusi HCIONB30BaHHUS MOJIEKYJISIPHO-TEHETHYECKMX METOJOB B  CyneOHO-
MEIULIMHCKOU JKCIIEPTU3E (JAHKananus, JAHK-dpunrepnpusrT, reHOMHast
JNaKTUIOCKONUS, TEHOTUITOCKOITMYECKUN aHAJIN3. )

53. CexBenupoBaHue octaHkos apeBHeil [THK.

54. Dnextpodope3 HyKIEHHOBBIX KHCIIOT.

55. IIpumeHeHue MOJIMMEPA3HOM LIEMHON peakIy B MEIUIIUHE.

56. MonekynspHO-TEeHETUYECKHE METO/IbI TUAarHOCTUKU HACJIEICTBEHHBIX 3a00JIeBaHUIA.

57. CexBeHnupoBaHue. JJocTHXeHUS U BOZMOKHOCTH.

58. PecTpuKUMOHHEBIN aHAIU3.

59. CexkBenupoBaHue octankoB JpeBHeil [THK.

60. TIlosummonHoe KiIoHHpOoBaHUe. [Iporyka u mpeDKKY 1Mo XpoMocome. MnenTudukanms
Y M30JISI1MS TEHOB.

4.2.2. CIuCOK BONPOCOB JISl MOATOTOBKH K 324€TYy (B MOJIHOM 00bEMe):
Paszgea 1. MoJiekyJ/isipHble OCHOBBI HACJIEACTBEHHOCTH

Ctpykrypa 1 GYHKIIUU [UTOIIa3MaTHUECKONH MeMOpaHBbI.
Hemem6pannbie opranenisl. O6mas xapakrepuctuka. OyHKIUH.
OnnomeMOpaHHbIe opraHeuibl. O0mas xapakrepuctuka. OyHKINH.
JIBymemOpannble opranesuibl. O0miast xapakTepuctuka. OyHKINH.
[{uTOoCKeNeT: CTPYKTYpPHBIE JIEMEHTBI, () YHKIIUH.

agbrwbnE



6 I'eneruka npokapuot. Hykneonn. Komnakruzauusa JJTHK.

7. PHK npoxapuot. OCHOBHBIE TUIIBI B UX ()YHKITHH.

8.  T'emerumka sykapuot. Ctpykrypa JJHK u ee yknaaxa.

9.  PHK sykapuot. OCHOBHBIC THIIBI 1 KX (DYHKIIHH.

10. Mausie u mukpo-PHK. buonoruueckas posis Hanbosee BaKHBIX THIIOB.

11. VYpoBHM KOMNAKTU3ALKMKW XPOMAaTHHA JYKAPUOT. YYACTHHKH MpOIEcca, CTENEHb
YKOPOYEHHUS U YTOJNIIEHHUS XpOMaTHHA.

12. CrpykrypHbIC 21eMEHTBI MeTaa3zHbIX XPOMOCOM M UX (GyHKIHH. Mopdorornueckue
TUIIBI MeTa()a3HBIX XPOMOCOM.

13. Kapuortun. XapakTrepucTuka KapuoTHIIa YeJIOBEKa.

14. uTOoreHeTM4ecKrue METObI HCCIEIOBAHMUS: XapaKTEPUCTHKA, BOZMOKHOCTH METO/I0B
C MPUMEHEHUEM PYTUHHOTO OKpaLINBaHUSI.

15. LuToreHeTuyeckre METO/IbI HCCIIEJOBAHUS: XapaKTEPUCTHKA, BOSMOXHOCTH METO/I0B
¢ mpuMeHeHueM IudQepeHIInaIbHOTO OKpaIlTBaHUS.

16. Buexpomocomuas JJHK. Tunsr. OcoOO€HHOCTH TEHOMOB KJIETOYHBIX OpTaHes.

17. IlInactumgnas JIHK. OGmias xapakTepucTuka.

18. Mrt/IHK uenoseka. CtpykTypa. MUTOXOHIpHAIbHBIE OOJIE3HHU.

19. Kpurepun HEXpOMOCOMHOTO HACIIEIOBAHUSI.

20. CumMOmoreHeTHuYecKasi TUIIOTE3a MPOUCXOKICHHUS SyKApUOTUIECKOM KIIETKH.

21. Perymsiiuu 5KCIPECCUH I€HOB MPOKAPUOT, OCHOBHBIE MEXAHU3MBI.

22. Perynsiums 5KCIpECCHH T'€HOB 3YKapuOT, OCHOBHBIE MEXaHU3MBI.

23. YpOBHU peryJisiliuy 3KCIIPECCUU IeHOB.

24. DuureHetuka, onpeaeIeHue, MOHSATHS, TPUHIIHIIBL.

25. OCHOBHbIE THIIBI JIMUTEHETUUYECKUX MEXAHU3MOB.

26. T'enermveckas U3MEHUYMBOCTh — UCTOYHUKH U MEXaHHU3MBI.

27. DBOJIOIMOHHOE 3HaU€HHE F'eHETUYECKON N3MEHYUBOCTH.

28. Myramuu. ['eHHBIC, XPOMOCOMHBIE, TEHOMHBIE.

29. ToukoBbIe MyTallMK KaK HEOOJBIINE U3MEHEHHS TEHOMA.

30. Myrarensl. OnpezeneHue, BUIbL.

31. Tpauckpumniws, 3Tanbl 1 GEPMEHTHI.

32.  Bunsr u ctpykrypa PHK.

33.  Tpancnsuus, 3Tansl ¥ GepMEHTHI.

34.  OcobeHHocTH 1 pa3nuyus 1npo- u sykapuorndecknx MPHK, TPHK, B3anmoneiictBue
KOJ/IOH-aHTHKO/IOH, TUTIOTe3a KauaHHsl, BEIPO’KACHHOCTh KO/Ia.

35. HurubOupuBaHue TPAHCISAINUU M TPAHCKPHUIIIINH.

36. Opranuzanus NepBUYHON CTPYKTYpPbI OEJIKOB.

37. BtopuuHas, TpeTHYHAs, YETBEPTHUHAS CTPYKTYPHI O€TTKOB. THITBI 1 UX 0COOEHHOCTH
38. IlIpoueccunr OenkoB. XapakTepuCTHKa, OMOIOrUYecKas pob.

39. ®onauHr O€NKOB.YYaCTHUKH MpoIecca, OMOJIOTHIECKOe 3HAUCHHE.

40. Jerpananus 6enkoB. MexaHu3M peanu3aliui.

Paznen 2. MoJieky/JIsipHO-TeHeTHYECKHE MEXaHU3MbI UCCIeI0BAHUSA

41. ®dakTopsl, NPOBOLUPYIOIINE CTAPEHHUE.

42. OCHOBHBIE TEOPUH CTAPEHUS

43. ATONTO3 U THIOTE3a CTapeHUsI.

44,  Bo3MOXXHBIC ITYTH U ITOCIIEACTBUS AKTHBAILIMHU TEJIOMEPa3bl B COMATHIECKIX KIIETKAX.
45. AKTHBHOCTb Te€JIOMEpasbl MPU PA3TUYHBIX (U3MOJOTHUECKUX M MATOJOTMYECKHX
COCTOSTHUSIX.

46. MouekynsipHbIe MEXaHU3MbI KaHILIEPOTEeHE3a.

47. MexaHU3Mbl aKTUBALIUU OHKOT€HOB.

48. mMIRNA — OHKOT'€HBI U TeHBI-CYITPECCOPBI OIMTYXOJIEBOTO POCTA.

49,  Kakue MOJNEKyIIpHO-TEeHETHUECKUE METO Bl HCIIOJIB3YIOT JIJIsl BBISIBIICHHS MaXKOPHBIX
MyTalMi B TeHAX OHKOCYIIpECcCcopax.



50. Tospexnaenus [JHK u MexaHu3Msbl ee penapammu.

51. Meroasr Beienenuss reHomHo JIHK. Ilpunnunm meromoB, BbIOOp MeTona B
3aBUCHMOCTH OT IIPUPOJIBI U Pa3Mepa HyKJICHMHOBBIX KHUCJIOT, pelIacMON 3a[auH.
52. TILIP B peajqbHOM BpEMEHH, MIPHHIIMIT METO/Ia, HCIIOJIb3yeMble (hepMEeHTHI. DaKTOPHI,

BJIMAIOIIMEC HA TOYHOCTD U MPOLUCCCUBHOCTH PCAKIIUU. CnocoObl OIITUMHU3 AN PCAKIIUH.

53. «Kiaccuuecknii» MeTos cekBeHupoBaHus 1o CeHrepy.

54.  Cyrtb, sTansl, cnektp npuMmeHenus Meroaa JJHK-mukpouunnos.

55.  BosmoxnocTn IPUMEHEHUS

JIMarHOCTUYECKOM MTPAKTUKE
56.

MOJICKYJIPHO-TCHCTHYCCKHUX

METOI0B

B

OMUKHM 1 OMUKCHBIE TEXHOJIOTHH KaK PE3yJIbTAT pa3BUTHA MOJ'ICKy.]'IprHOﬁ OHOJIOTUH.

57. MonekynspHas Ouonorus g (PyHIAMEHTAIbHOM MEIUIMHBI U TPAKTHYECKOTO

37paBOOXPAHCHUSL.
58. Hepemennslie mpobaeMbl MOJIEKYISIPHOW OHOIOTHH.

59. dopmupoBaHue HOBOM MapaUrMbl IOCTHEKIACCUYECKON HAYKH.
60. buoreppopusm. [loTeHIIMANBHO OMACHBIE OMOJIOTUYECKUE areHThI, IPUMEHSIEMbBIC B

TEPPOPUCTUYECKUX LIETISX.

4.3. KpuTepuu olleHKH MO0 JUCIUIINHE B I[€JIOM

XapaKTepI/ICTI/IKa OTBCTa

Orenka
ECTS

bamne! B
PC

Orenka
HUTOrOBas

JlaH mOJHBIHM, pa3BepHYTHIA OTBET Ha MMOCTABJICHHBIH BOIPOC, MTOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHHH 110 JUCLUUILIMHE, IPOSBISIOIAsNCS B
CBOOOJTHOM  OIIEPHPOBAHUU

IIOHATUAMU, YMCHHUUA

€ro IpU3HAKH,

BBIACIIUTD

CYLIECTBEHHbIE U HECYIIECTBEHHbIE HPUYUHHO-
CIIEICTBEHHBIE CBSI3U. 3HaHUS 00 OOBEKTE JAEMOHCTPUPYIOTCA Ha (OHE
NOHMMAHUSA €ro B CUCTEME JaHHOW HayKU U MEXKIUCIUIUIMHAPHBIX
dopmynupyercss B TEPMHHAaX HayKH,
JUTEPATYpHBIM  S3BIKOM, JIOTHUYEH, JEMOHCTPHUPYET
aBTOPCKYIO MO3MUIMIO CTyJeHTa. MOryT ObITh JAOMYIIEHbI HEJOYEThl B

OIPCACIICHUN HOHHTHfI, HCIIPABJICHHBIC CTYACHTOM CaMOCTOATCIBHO B

cBaseii. OrtBer H3JI0KCH

JA0Ka3aTcCJICH,

mponecce OTBETA..

100-91

JlaH 1MOnHBINM, pa3BepHYTHIM OTBET HA IOCTABICHHBIA BOIPOC,

JOKAa3aTeNbHO PAaCKpPBITBl OCHOBHBIE IIOJIOKEHHUS TEMbI; B OTBETE
IIPOCIICKUBAETCS YETKasi CTPYKTypa, JIOTHYecKas IOCIIE€A0BaTEIbHOCTD,
OTpa’karollasi CYIIHOCTh PACKPBIBAEMBIX MOHATHH, TEOPHH, SBICHUH.
OTBeT M3JI0KEH JINTEPATypHBIM SI3BIKOM B TEPMHMHAX Hayku. B orBere
JIOTYILIEHbI UCIPABJIEHHBIE CTYJEHTOM C IOMOIIBIO

npenoagaBaTeiIA.

HEJ0YETHI,

C-D

90-81

JlaH HenocTaTo4HO IOJHBIM M HEIOCTAaTOYHO pPAa3BEPHYTHIM OTBET.
Jlornka ¥ T1OCNENOBATENBPHOCTh M3JI0KEHHUS HMEIOT HApPYIICHHUS.
JlonyiieHbl OMIMOKN B PACKPBITHH MOHATUH, YIOTPEOJIEHUN TEPMHUHOB.
CrtyneHT He crnocoOeH CaMOCTOSITENIbHO BBLACIUTH CYIIECTBEHHBIE U
HECYLIECTBEHHbIE IPU3HAKY U IPUYMHHO-CIIECTBEHHBIE CBSI3U. CTyeHT
MOYKET KOHKPETU3UPOBaTh 000OIICHHbIE 3HAHUS, J0Ka3aB Ha MPUMEpax
UX OCHOBHBIE IIOJIOXKEHUS TOJIBKO C IIOMOIIBIO IIpenoaasareisi. Peuesoe
oopmieHne TpedyeT MoNnpaBoK, KOPPEKIUH.

80-71




JlaH HENOIHBIN OTBET, JIOTHKA U IIOCIIEI0BATEIbHOCTD U3JI0KECHUS UMEIOT
CyliecTBeHHble HapymeHus. Jlomymensl rpyOble OMMOKH  TpH
OIPENEIICHUN CYIIHOCTH DPACKpBIBAEMBIX IIOHATUH, TEOPHM, SIBICHUM,

BCJIE/ICTBUE HENOHMMAaHUs  CTYJEHTOM HUX  CYyLIEeCTBEHHbIX U | FX-F <70

HECYIIECTBEHHBIX MPU3HAKOB U CBA3€Hl. B 0TBETE OTCYTCTBYIOT BBIBOJIBI.
YMeHHne pacKpbITh KOHKPETHBIE MPOSIBICHUS OOOOIIEHHBIX 3HAHUI HE
noka3aHo. PeueBoe odopmienue TpeOyeT MonpaBoK, KOPPEKIIUH.

2
TpeOyercs
nepecaayda/
MOBTOPHOE
U3yUYCHUE
marepuaa

5. NHOOPMAIMOHHOE U YYEBHO-METOAUYECKOE OBECIIEYEHHME

JANCHUITIJINHBI
5.1. UudopmanuonHoe odecneyeHne M CUUILTUHBI

HaumeHoBaHue U KpaTKas XapaKTEPUCTUKA OUOIUOTEUHO-
MH()OPMALIMOHHBIX PECYPCOB U CPEACTB o0ecTieueHrsi 00pa3oBaTeILHOTO
Ne i/ TIpoltecca, B TOM YHCIIE dICKTPOHHO-0nOmoTeuHsIx cucteM (ObC) n
ANIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB (IMEKTPOHHBIX U3NAHUN U

nHG)OPMAITMOHHBIX 033 TaHHBIX)

Cpok oKa3aHus yCIIyTH

IBC «KoncyabTant crygeHTa» : caiit / OO0 «KoHCYIbTaHT CTYICHTAY.
— Mocksa, 2013 - 2024. - URL: https://www.studentlibrary.ru. - Pexum
nocryna: no IP-agpecy yHuBepcuTeTa, yOaneHHbIA TOCTYII MO JIOTUHY U
napoiito. - TeKCT : 3JEeKTPOHHBIN.

10 KOHTPAKTY
Ne 315A236
CPOK OKa3aHHs yCIyT
01.01.2024 - 31.12.2024

IBC  «KoHcyabTaHT  Bpaya.  JJIEKTPOHHAsi  MeJMIHUHCKAs
ouoamorexa» : caiit / OO0 «BIIIOY3-KMK». - Mocksa, 2004 - 2024. -
2.| URL: https://www.rosmedlib.ru. - Pexum moctyma: mo IP-aapecy
YHUBEPCUTETA, YNAJIEHHBIA AOCTYI IO JIOTMHY M Iapoyiro. - TekcT :
3JIEKTPOHHBIH.

10 KOHTPAKTY
Ne 019BC23
CPOK OKa3aHHsl yCIIyTH
01.01.2024 - 31.12.2024

Rara MauHRKIX «DnekTnoHHAg Oufmoreunaa cucrema « Menunuucrkaa
onommoreka «MEDLIB.RU» (OBC «MEDLIB.RU») : caiitr / OO0
3 «MenmunuHackoe nHhODMATHOHHOE areHTCTBO». - Mockna. 2016 - 2024. -

URL: https://www.medlib.ru. - Pexum gocryma: mo IP-ampecy
YHUBEPCUTETA, yJAJICHHBIH JOCTYN MO JIOTUHY M Napoir. - TekcT :
3JEKTPOHHBIH.

0 KOHTPAKTY
Ne 0425B6C23
CPOK OKa3aHHs yCIyTH
01.01.2024 - 31.12.2024

Ba3a naHHbIx «JyeKkTponHasi onbanoreyHas cucrema «bykam : caiir /
4 | O00 «byxam». - Tomck, 2012 - 2024. - URL: https://www.books-up.ru. -
" | Pexxum noctyna: o IP-agpecy yHuBepcuTeTa, yaaleHHbIA JOCTYII 10
JIOTHHY ¥ NapoJIt0. - TEKCT : AJIEKTPOHHBIMN.

10 KOHTPAKTY
Ne 055bC23
CPOK OKa3aHHs yCIyTH
01.01.2024 - 31.12.2024

5 | 000 «Jlaboparopus 3Hammii». - Mocksa, 2015 - 2024. - URL:
" | https://moodle.kemsma.ru/. — Pexxum noctymna: mo JIOTHHY M MapoJifo. -
TeKCT : 3NEeKTPOHHBIH.

«JIeKTPOHHBIE U3IAHUSD) - DJIeKTPOHHBIE BEPCHH MEeYaTHBIX U31aHuii /

10 KOHTPAKTY
Ne 1312623

CPOK OKa3aHHS yCIIyTH

01.01.2024 - 31.12.2024

Ba3a naHHbIX «JJIeKTPOHHO-0HOIHOTeuHasi cuctema JIAHDb» : caiit /
000 «3BC JIAHb» - CII6., 2017 - 2024. - URL:https://.e.lanbook.com. -
Pexxum noctyna: mo IP-ampecy yHuBepcuTeTa, yOaJ€HHBIM OCTYH IO
JIOTHHY U TapoJi0. - TEKCT : 3JIeKTPOHHBIN.

10 KOHTPAKTy
Ne 315A23b6
CPOK OKa3aHHs yCIyTH
31.12.2023 -31.12.2024

«Oopa3zoBarenabHas miaatdpopma FOPAUT» : caiit/ OO0 «DieKTpoHHOES
nsnatenbctBo FOPAUTY. - Mockga, 2013 - 2024. - URL: https://urait.ru . -
7. | Pexxum Jjroctyna: mo IP-ajpecy yHHBEpCUTETA, YAAJIEHHBIM JOCTYI IO
JIOTHHY U Taporo. — TeKCT : aleKTPOHHBII.

10 KOHTPAKTy
Ne 025A236
CPOK OKa3aHHs yCIyTH
01.01.2024 - 31.12.2024

DnekTpoHHas OHONMOTEKAa MEIUIMHCKOW JIMTepaTyphl Ha IOpTale
EduPort Global ot CBS Publishers & Distributors Pvt. Ltd. (Muaus).

8.| - URL:https//eduport-global.com/. - Pexum pocryma: mo IP-aapecy

YHUBEPCUTETA, YAAJIECHHBIM JOCTYIl MO JIOTMHY M maponto. - Teker :
3JIEKTPOHHBIH.

T0 JIOTOBOPY
60EIT23

CPOK OKa3aHHsl yCIIyTH

15.11.2023 - 31.12.2024




N 0 KOHTPAKT,
Nudopmarnmonno-cripaBounas cuctema « KOJAEKC» ¢ 6a3oti qanHbIX No O KOHTpaKTy

89781 «Menununa u 3apaBooxpanenuey : caint / OO0 «I'K «Koaekey. - Ne 0112b23
CII6., 2016 - 2024. - URL.: http://kod.kodeks.ru/docs. - Pexxum moctyma: CPOK OKa3aHHsl YCITyTH
no IP-agpecy yHuBepcurera, y1aaeHHbIA JOCTYI O JOTMHY U MApOJI0. - 01.01.2024 - 31.12.2024

TeKcCT : AIEeKTPOHHBIH.

10.

CBHIETEIBLCTBO O

DJIeKTpoHHAs OubIHOTEKA KemI'MY (CBuzeTenbCcTBO 0 TOCYapCTBEHHOH
TOCYJapCTBeHHON perucTpannu 6a3pl maHHBIX Ne 2017621006 ot 06.09. peructparnmu 0a3sl
2017 r.). - Kemeposo, 2017 - 2024. - URL: http://www.moodle.kemsma.ru. - |  gapmsix Ne 2017621006

Pexum AOCTYIIA: 110 JIOTUHY U MAapOJIto. - Texkcr : SJICKTPOHHBIU. CPOK OKA3aHHUs YCIyTH

HEOTrpaHWYEHHBIN

5.2. YuyeOHO-MeTOANYECKOE O0ecIIeyeHue JMCIMIIINHDI

Bubnuorpaduueckoe onucanue peKOMEHIyeMOro HCTOYHHUKA JTUTEPATYPHI

OcHoBHas JIMTEpaTypa

Jeiviui, .M. MonekyispHble OCHOBBI COBPEMEHHOM Ouojioruu: ydeoHoe mocobue / .M. JIpiMimwir,
0O.B. Ca6mmna - HoBocubupck: PULL HI'Y, 2012. - 251 c. // OBC «KoncynbranT cryaenra». — URL:
htpps://www.studentlibrary.ru. — Pexxum nocrtyna: no IP-aapecy yHuBepcuTeTa, yaalieHHbIH JOCTYII 110
JIOTMHY U MapoJro. - TeKCT : 31eKTPOHHbIH.

I'unrep, E. K. Meaunmnckas reHeTrKa : HalmoHaiabHOe pykoBoacTBo / mox pen. E. K. I'matepa, B. I1.
[Ty3sipeBa, C. U. Kyuesa. - MockBa : ' DOTAP-Menuna, 2022. - 896 c. (Cepust "HammonanbHble
pykoBojctBa") // DBC «Koncynaprant crymenta». — URL: htpps://www.studentlibrary.ru. — Pexum
nocryna: no IP-anpecy yHuBepcurTeTa, yAaJaeHHbIH JOCTYII MO JIOTHHY U NapoJIto. - TeKCT : 9JeKTPOHHBIN.

AzoBa, M. M. O0mas 1 MeTUITMHCKAs TeHEeTHKa. 3a1adn: yaeOHoe nocoodue / moa pea. M. M. A30Boii. -
MockBa: I'D0TAP-Memma, 2021. - 160 c. // DObC «Koncymbrant crymenta». — URL:
htpps://www.studentlibrary.ru. — Pexxum moctyna: mo IP-aapecy yHuBepcuTeTa, YAaACHHBIH TOCTYII 11O
JIOTUHY M MapoJIt0. - TEKCT : 3JIEKTPOHHBIMN.

Moxaitn, K.K. OcHOBBI nepcoHaIM3UpOBAaHHON MeIUUMHBL: MeaulinHa XXI Beka: OMUKC-TEXHOJIOTHH,
HOBbIE 3HaHus, KomnereHn 1 naHoBarmu / K.K. [xaiin, K.O. Illapunos - M.: JIurteppa, 2020. — 576
c. // OBC «Koncynprant crymaenta». — URL: htpps://www.studentlibrary.ru. — Pexxum nocryma: mo IP-
aJipecy YHUBEPCHUTETA, YAICHHBIN TOCTYII MO JIOTUHY M MApOIIt0. - TEKCT : AIEKTPOHHBIH.

JlonoIHUTEIbHAS JIUTEpaTypa

[Maccapr, O. Harnsnnas reneruka / I[laccapr; mep. ¢ anrn. nox pexa. Jl. B. Pebpukosa. - Mocksa :
JlaGopatopust 3Hanui, 2020. - 5110 c. // «DneKTpoHHBIE U3AAHUM) - DIEKTPOHHBIE BEPCUU MEYATHBIX
mnannit OO0 «Jlabopatopust 3Hanmit». - URL: https://moodle.kemsma.ru/. — Pexum moctyma:
yAQJIEHHBIN JOCTYI 0 JIOTUHY U MapOJI0. - TEKCT : 371eKTPOHHBIN.

Pe6pukos, JI. B. IILIP B peansnom Bpemenu / [[. B. Pebpuxos, I'. A. Camaros, /1. }O. Tpodumos u ap. ;
non pen. J. B. PeOpuxosa. - 8-¢ u3a. - Mocksa : Jlaboparopus 3nanuii, 2020. - 226 c. // « IneKTpOHHbIE
U3JaHus» - OJEKTpOHHble BepcuM mnedaTHbix uznanuit OO0 «JlaGoparopust 3Hanmit». - URL:
https://moodle.kemsma.ru/. — Pexxum focTyna: ymajaeHHBIA JOCTYI IO JIOTHHY M Mapoiiio. - TeKCT :
3JIEKTPOHHBIN.

Kpebce, k. I'ennt mo Jlstouny / JIxx. Kpedc, 3. INonmmreiin, C. Kunmarpuk : mep. ¢ anra. - Mocksa:
Jlaboparopus 3Hanuid, 2021. - 922 c. // «OneKTpoHHbIE U3JAHUSL» - DIEKTPOHHbIE BEPCUU MEYATHBIX
m3ganuii OO0 «JlaGopatopust 3Hanumiy. - URL: https://moodle.kemsma.ru/. — Pexum pnoctyna:
YAQJICHHBIN AOCTYI IO JIOTHHY W NApOJI0. - TEKCT : 31eKTPOHHBIN.

Kumynés, U. @. Obmast 1 MonekynspHas reHeTuka : yue0. nocodue aist By3oB / U. @. XKumynés; mox
pen. E. C. bensesa, A. [1. Akudnesa. - 4-e uzn. , crep. - HoBocubupck : Cubupckoe yHUBEpCUTETCKOE
uznatenbctBo, 2007. - 479 c. // DBC «Koucynbrant cryaenray. — URL: htpps://www.studentlibrary.ru.
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1|
— Pexum noctyna: nmo IP-agpecy yHHBepcuTeTa, yOaJeHHBIA JOCTYH IO JOTHHY U Hapoito. - TEeKcCT :
3JIEKTPOHHBIN.

9 | Pasun, C. B. XpomaruH : ynakoBanHbiii reHoM / C. B. Pasun, A. A. Beictpunkuii. - 5-e u3za. - Mockaa :
Jlaboparopus 3nanuii, 2020. - 191 c. // «OnekTpoHHbIE W3NAHUS» - DIEKTPOHHbIE BEPCUU MEYATHBIX
mnannii OO0 «Jlabopatopust 3Hanmity. - URL: https://moodle.kemsma.ru/. — Pexum mnocryma:
yJaJIEHHBIN JOCTYII MO JOTUHY U MapOt0. - TEKCT : QJIEeKTPOHHBIH.

10 | Compun, A. C. MonekynsapHas 6uosiorusi. Pudocomsr u 6uocuntes Oenka : yueonoe mocobue / A. C.
CrupuH. - 3-¢ m3n. - Mockga : Jlaboparopus 3Hanmii, 2019 - 594 c. // «DneKTpoHHbIC H3MAHUMD) -
OnexkTpoHHBIe  Bepcuu  medatHbix  m3manmid OO0  «JlaGopatopust  3Hammit». -  URL:
https://moodle.kemsma.ru/. — Pexxum focTyna: ymajaeHHBIA JOCTYI IO JIOTHHY W Mapoito. - TeKcT :
3JIEKTPOHHBIN .

5.3. MeToanueckue pa3padoTrku Kageapsbl
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHbI

[Momenienus:

[Ip. Oxta0prckuii 16A (dDapmarieBTHUECKUN KOPITYC)
VYueOnbie komHaThl Ne 203, 205, 220
Jlaboparopum Ne 204, 208, 213, 214

O6opynoBanue:

Jlocku, CTONBL, CTYJIbS, IIKadbI IS 01X AbI, BHITSDKHOM 1IKad, nentpudyra 5804R ¢ oxnaxaeHueM,
pH-metp anekTponHbIit, romorenusarop FastPrep-24, Tepmorukiep BioRad C 1000, Cucrema ITLIP
B "peampHoM BpemeHu" QuantStudio ™ 5, tepmomeiikep mis ummyHorutanmer ST-3M, CO2-
uHKyOatop,170n, mo +60°C, kamepa JJii TOPU3OHTAIBHOIO  d3JEKTpodopesa, Ieib-
TOoKyMeHTupytomas cucrema UVP GelSolo, CekBenatop Seqstudio, mo Cenrepy, 4 xanwuisipa,
ABTOKJIaB TOPU3OHTAIBHBIN, 651, Mukpockon ontuueckuid (Tunm 1) Axio Lab. Al,
Cnexrpodoromerp - NanoDrop One, Thermo FS.

CpencrBa 00yueHus:
Texuunueckue:

MYJIbTUMEIUHHBIN KOMIUIEKC (HOYTOYK, POEKTOP, KpaH), ayAMOKOJIOHKH, HOYTOYK C BBIXOJIOM B
UHTEPHET

JleMOHCTpPALIMOHHbIE MAaTEePHAJIbI:

HaOOpPBI MYJTBTUMEAUMHBIX MTPE3EHTAINH, BUICOPHIEMOB, HA0OPHI Y4eOHO-HATIISIIHBIX TOCOOUH, T
MMMYHOOHOJOTHYECKUX MPENnapaToB, AEMOHCTPAIMOHHBIX Ma3KOB, TAOIHIIbI, CXEMBI
O1LeHOYHBIE CPEICTBA:

TECTOBBIE 3aJIJaHHS IO U3YYa€MbIM T€MaM, KOHTPOJbHBIE BOMPOCHI ISl CAMOIIOATOTOBKH,
CUTYallHOHHBIC 3a7]a41
Y4eOHble MATEPUATBL:




y4yeOHUKH, y4deOHble TOcOoOuWs, pa3JaToOuHble IUAAKTHYECKHe MaTepHuaibillporpaMMHoe
obecnieyeHue:

Microsoft Windows 7 Professional

Microsoft Office 10 Standard

Microsoft Windows 8.1 Professional

Microsoft Office 13 Standard

Linux muuensus GNU GPL

LibreOffice munensuss GNU LGPLv3 Autusupyc Dr.Web Security Space
Kaspersky Endpoint Security Russian Edition s 6usneca



JIucer n3menenui u nonoanenuid PI1

JlononmHeHus 1 W3MEHEHUs B pabodeit mporpamme AUCHUIUIHHBI Ha 2024 — 2025 y4eOHbIN
roJ.

IlepeyeHnb 10NOJIHEHUI U U3MEHEHM i, BHECEHHBIX B Pa004y10 NPOrpaMmmy
B pabouyto nmporpamMmmy BHOCSITCS CEAYIOIINE U3MEHEHUS:
1. BbC 2024 r




