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1.

BCGFOI 3 3a4YeTHBIX CAUMHHIIBI

O4nasn dbopma 06yueny

OBBEM AACHUIIIAHB]

— 108 4aca (oynag u OYHO

a

~3804YHast hopmpl 00y4eHus).

Bua yuebuoii PadoTsr Ha seo SEMeery
AMCIHNLIHHY 1

AYANTODHBIC 3ans TS (Bcero 4acoB), 24
B TOM 4ncIe:
Jlekuun 6
lpakruueckue 3aHATHA 26
Camocmarenbnaﬂ Pabora (Bcero qacos), 76
B Tom UHCIIe:
[Toaroroeka g IK3aMeny 27
Upyrue gy CaMOCTOATENb O PaGoThI 49
Bui npomescyroanon arrecranuu (3k3amen): IK3aMeH IK3aMeH
O6masn TPYAOEMKOCTE AHCHAM ML, H Tpyaoemkoers 108 108
10 ceMecTpam, yacon

O4Ho-3204ynag Popma 0byuenng

Ha Bcio Cemectp
Bun yue6uoii paborel AUCHHmIY
Hy 1
AyaHTOpHLIE 3aH5TIY (Bcero wacon), 3 3
B TOM Ypce:
Jlexuun 6
MpakThueckue 3aHATHA 26
Camocrosirennnag pabora (Bcero Yacon), 76
B TOM YHcJ1e:
Hoaroropka IK3aMeny 27
Jpyrue pusp CaMOCTOATENLHO paBoTey 49
Bug IPOMERYTOUH O] aTTecTanum (3K3amen): IK3aMeH
guma TPyA0eMKoOCTh AHCHHIINHBI |1 TPpyAOeMKoCTE 108 108 —I

110 ceMecTpam, yacop




2. MECTO AUCUOUILIMHBI B CTPYKTYPE
OBPA3OBATEJILHOI71 IIPOTPAMMBIL

Huctumnmmna «CoBpemennsIe HpOOIEMBI  GHOTOr M, BXOJIHT B oﬁasaTenLHy}o YacTp
y4ebHoro mmana Broka | MarucTepcKux mporpamm «Muxpobuonorusy y «DPu3monormsy,

H3YUYCHHH  crledyromux MOZRynel  Gaxanaspuara: TCHCTHKA H  cenekius, Ouoxumuss u
MOJIeKy TpHas buonorus, muronorus H THCTOJIOTHS, 6HOMOrHy PasMHOXeHHs u PasBHTHS,
¢usnonorns PacTeHuit, dusnonoruy HE€I0BEKA H KMBOTHBIX, BBCICHUE B GHOTEXHOMOrHIO H
Ououmkenepuio,

Pesynsrare o0yuenus o JHCILHUTIIHHE HEOOXOMMMET s OCBOCHHA psna IHcuuImy
npodeccuonanproro LHKIIA B pamMkax HalpasnenHocTH «BoTanmkay:

- I'eneruka pacTeHwmif;

- GroporeneTuka,

- CoBpemenngre po0JIeMEI Heﬁpmimznonomn;
- Heﬁpodmsnonomqecme OCHOBBI MOBELEHYeCKOl ajanTtarum,

3. INTAHUPYEMBIE PE3YJIBTATHI OBYYEHUS

Heas  ocoenns AMCHMIUIHHBI - gBngercy (opmupopanue CHCTEMEBI 3HaHHH o
COBPEMEHHBIX HanpaBeHmsK pasBuTHS Guonormueckuy Hayx, 3HAKOMCTBO ¢ NIEPCIIEKTHBHBIMY
HANPaBICHUAMH 03710poBNeHEs ¥ NOJIroNneTns venoseka ma OCHOBE JOCTHIEHHH B o0macTn
MOJNCKYIPHO# GHOMOr M, TeHETHKH.

Bamauamu AMCIMINIMHBL SIBNISIOTCY 3HAaKOMCTBO ¢ NePCHEKTUBHBIMHU AOCTHIKEHHSIMH B
obnacti u3yuenns y BHEJIPEHHS B MEeHLUMHCKYTO TIPAKTHKY CTBOJIOBBIX KJIeToK. Pacemorpenne
W aHalM3  coBpeMmeHHbIx AOCTIXEHUH B  oBnacTy TePOHTOIOTHYeCKI HCCIIe 10BaHHif,
Obcyxnenue ICPCIICKTHBHBIX Hamnpagnenyii PasBuTHA GHONOrHueckix Hayk B Hanpapnenuy
paspeienns  axkryansupix IpobneM  coBpeMennocTy: COXpaHeHHe 6Hopa3Hoo6pa3Hﬂ,
TOBBIUIEHHE YCTORYHBOCTY K CTPECCOPHEIM Harpyskam,

Komnerennuu, topmupyemrie B Pe3yabTare ocBoenns AHCUHILIHHBL:
©  TOTOBHOCTHIO JeiicTBOBATE B HeCTaHJApTHRIX CUTyallHusIX, HecTH COLHAIbHYIO 9THYECKYIO
OTBETCTBEHHOCTE 33 TIPHHATEIE pelneHus (OK-2);

- TOTOBHOCTBIO HeMoIB30BaTE dynnamenTanppe GHonoruueckye TpeacTaBnenus B cepe

Buocdepnbix 1POLIECCOB J11st CHCTEMHOI onemK TCONONUTHYECKUX SBJICHHI 1 IIPOTHO3a
oCIeACTBHI peanuzanmy COUHANBHO 3HAYUMEIX poekTog (OI1K-6).

B pesyisrare ocpoenus AMCIMHIUIHHEL MarHCTPaHT Mo/bKer AEMOHCTPHpOBaTh crieyione
PE3YNbTaTh 06pazoBanms:

3HaTE: (yHnamenTansHEE OHomormyeckye TPEACTaBNeHUs COBpeMeHHEIe
METononornyeckue moaxomer g TIOCTAHOBKH M pemrenns mopprx HECTaAHNapTHEIX 3ajay g
chepe npodeccronanshoi AeATenbHOCTH (11 OK-2, OIIK-3, OIIK-6);

YMeTh: nenonesoary, g npodeccronansuol ACATEIBHOCTH 3HaHuy byHIaMenTanBHbX 3



PHKTIAMHBIX pasfenoB aucrmmmugy (Monyueir), OIPEACSIOMKX HanpaBienHocTs IPOrpaMMeI
Maructparypei(zns OK-2, OIlK-3, OIIK-6);
- Bnagers: COBPEMEHHBIMH METONOIOTHYECK MY NOIAXOMaMH s nocTaroBKy pelrerns

4. COIEP)KAHME AUCUOHUTIIIHHB]

4.1, quﬁﬂo-TeMamqecKm“a IL1aH
Ounag, O0YHO-3204Has dopma 00y4yenus

Koanuecrro wacon KOHTaKTHOIi paGoTnr
€ NpenoaaBarenem

PyGex
aueuun-
JHHBI

Homep
pasaena,
TeMbI

HaumenoBanue Pasgena,
TeMbl

ITporeomumrit
AOCTHXEHHS,  nepchekrypg
HCIIOJIB30BaHHS
Ipo6nemer
6uosnorun

Ipobnemsr CTapeHuss gy
TIPOROIKHTENBHOCTH JKH3HI

ITpoGnemer KpHOGHOIOTHY 1
KPHOKOHCEpBaUHH Kuppx
CHCTEM JUIA coxpaHenns
PEIKHX, HEHHEIX Y
HCYE3AI0IINX BHOR
Monexyﬂxpﬂo-reﬂemqecrcaﬂ
SBOJIFOIAS YeToBeka

4.2. Conepxanne JICKIHOHHBIX 3aHATHI]:

Tema 1. Nenomura

Monekynspugie MEXaHH3MBI pery sy HeHCTBUS renop, [puanmme PErynauny neiicraug
TCHOB y IpokapuoT 1 9yKapHor,

ITpo6emer crabunpHOCTH TF€HeTHYeCKoro Marepuana. Tump CTPYKTYDHBIX NOBpesxteHmi B
JHK u Pellapalmonnsle  mponeceyy, Hapymenue TPOLECCOB  pemapawun kax NIPHYHHA
HACNCNICTBEHHDBIX Gosesnejt,

CoBpemennne METOIBI CeKBeHUpOBAKHS JHK (ceKBCHaTopLI I u II1 MOKOJIeHHs, pux
BO3SMOMKHOCTH 1 0GnacTy LIpHMEHeHus). Berucnurenpuge H 9KCIIepHMeHTabHpe MOJXOMBI K
HICHTH(HKALMH renop 5 F€HOMHEIX Hocnen0BaTenbHOCTIX 1t OIpeneneHuio px GyHKmii,
Pasnensr renomcy: CTPYKTYpHas, d)yHKuHOHaJILHaa, CPaBHHUTETbHAs, MEIHIHHCKad, reHOMuKa
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Tema 3. Mpodremsr KIICTOYHOI GHoormy

O6eyxnenne poOeMer dopmupoBanmsg JTHHHH TepMHHATHUBHBIX CTBOJIOBBIX KJIETOK, HX
nponmuepannu u ):[H(quepeHquOBKH. O6eyxnenne IpobiieMer SMOPHOHANBHBIX CTBOJIOBBIX
Kierok (3CK), KyneTypel 3CK; npumenenue 9CK B COXpaHEeHHH 6uopasHooGpasus u p
Meannube.  O6cysknenue po6nemer (hopmuposanug JIMHHH  TepMHHATHBHEIX CTBOJIOBBIX
KIETOK, uX npomudepauun L[de)tbepeHl[PIPOBKH. O6c¢yxnenne npobnemer SMOPHOHANEHBLX
CTBOJIOBBIX KJIETOK, KynpTyper DCK; Hccenenoranug CTBOJIOBBIX KJIeTOK (TOTHHOTGHTHBIX,
MYJIBTHIOTEHTHBIX g p.), HCTOYHHKH, MeTo ] BBIICTIEHHS,  0COGeHHOCTH pocta u
muddepennnporpin MCK B KyneType. Ilepchexrusg KIIHHUYecKoro HCTone30Banus MCK.
Herounnxn CTBOJIOBBIX KJIETOK y B3pOCIIOro opranusma, ITpumenenue CTBOJIOBBIX KIIETOK 151
BOCCTaHOBJIEHHs opranop, Mo6ummsanus NOHOPCKUX M 3HAOrenHEX CTBOJOBBIX KJIeTOK. [ennay
Tepanus ¢ uenons3osanmen CTBOJIOBBIX KJIETOK

Tema 4. Mpo6aemu: CTAPeHHs H TPONOKHTEeNbHOCTH Kn3Hy
UM . Meunukop — OCHOBOIONOXKHUK COBpEMEHHOIf TEPOHTONOTHH (1907). Iocrynar
Asrycra Beifcmana, OKCIepUMenTE! dpannysckoro XUpYpra u marogusmonora Annexcuca

MOJIeJIb CTapenus, Hpexnespemennoe CTapeHue — mporepus. Curnpom XaﬁquHCOHa-FHmbopﬂa
(mporepus Aereit). Cuagpom Beprepa (mporepus B3POCIIBIX).

Tema 6. MOJ]EKyJIﬂpHO-FeHETH‘leCKaH IBOJIIOLMS YeJI0BeKka

Dunoreneriueckoe APEBO Y BBICIIMX [pHMATOR, Bromoruaeckie uacy;, Pazmuaus B repax NPHMATOB
U denopexa. Pazmuumg B repe FOXP2 HCIOBEKa, IMummamse g APYTHX  MITEKOMHTAIONT X,
Hcenenoparme MHTOXORIpHansHoit JTHK Y KuTenel pasmrampig PaiioHOB 3eMHuoro mapa. CpaBHenne
MUTOXOHApHabHoi  JTHK Y COBPEMEHHOrO wyejioBeka i HeaHJIepTanba, Pactumposka  renomos
‘ICTI0BEKa, HeaHzepTANBII, Heauneprankcxue reps; BJHSIOT Ha 3710pOBEE S0,

4.3. MpakTnueckue 3aHATHYH
Ounasn u 0YHO-3204HBIC hopMBI 00y4enus

Home Hopma
Hanmenoranne
p Hiliens Hanmenopanmue NPaKTHYECKOIQ THB
>
paiena, 3aHsATHS BpeMeHH
TeMbI
TeMbI Hac,

Monexynspupie OCHOBBI HacenCTBeHHOCTY,
I'ennas HHXCHepHus. 3Hayenpe rasmuy,
SIHCOM, IPO(AroB B rexmoij HHXXEHEPHH.




IIporeomunrii aHamu3:
JIOCTH)I(BHPU{, HepCHeKTHBBI
HCIOIB30BaHHs

Paznemr IIPOTEOMHKH, Onpenenenne
IpOCTpancTBeHHOMH CTPYKTYpEI  Genxop.
DyHKUHOHATEHAY MIPOTEOMuKa,

HCTOpPIH H3yYeHus CTBOJIOBEIX KIIeTOK.

Tuner crBomopgx KJIETOK.
Py6exmErit KOHTpOJIE ]

Onpenenenne BEPOATHOIH
IPONOIKHTENBHOCTH Kp3

Ipo6nempr KIIETOYHOf
Ononoruy

TpoGnemer CTapeHuss g
TIPONIOKHTETBHOCTH sKp3Hy

IpoGnemer KpHOGHOMOrHE 1
KPHOKOHCepBaI My xuppLx
CHCTEM 1711 coXpanenmy
PCIKUX, HEHHBIX 1
HCYe3aromux pujog

IpoGnemer KpHoTexHomorny g
COXPaHEHHIO  reHeTHYecKoro Marepuana
PEIKHX BUIOB pactenuii KHUBOTHBIX,

Py6esxcuprit KOHTpOJIB 2

5- METOIMYECKHE YKA3AHMg AT OBYYATOmmX Cs

3allnTa pedepara o opmoi 3 TeM Kypca.
Hpu npocnymupapmy JICKIHH peKkomenyercs p KOHCIeKTe oTMmewary pee BaXHbIe
MOMCHTBI, Ha KoTopbrx 330CTpsieT BHHManue Hpenoxasarens, p HaCTHOCTH Te, KoTopkre

TPYMNOBOH  MeTox  BhimomHemys UPaKTHYeCKHX 3anmammii SAIUTEL  OTYETOB, a Takse
obeyxnenne pesynsraros BBIIIOJIHEHHST paGoT.

Jns tekymero KOHTPONIS ycnieBaemoctu g OYHOH, OYHO-3a04H(j} dopmMeBI 06y ey
Nperonasaresenm HCIIONb3yeTcs OambHo-peiitunropay CHCTEMa  KoHTpogs OHEHKH
aKazeMuueckoll  axruHoOCTH, ostomy HaCTOATENbHO PEKOMeHayeTes  Tmarenpyo
npopabarkiBats MaTepuan aucuHmmmL HpH camocTosTensHokH pabore, yuacteopars, BO Bcex
dopmax obeysxnenus i B3aUMOeHCTBHS, Kak ma JICKIHAX, Tak u gy HpaKTHyeckux sansTHsyx B
HEISX J1yqinero ocgoenms Matepuana u nomygenys BBICOKOM oneHky o Pe3ymnbTatam ocBoemnyy
JMUCUMILIME I

pasnenos mucrmnmmmgy, HOIrOTOBKY K OpPaKTHYECK M SAHATHAM, K pyGeskibm KOHTPOJIsM,
NOArOTOBKY K SK3aMeHy, BBIMONHeHpe pedepara u HOAroTOBKa K 3ampmre CIaiI0BOIH



Pexomennyemas
TPYAOEMKOCTB,
aKan. yac.

Haumenosanpe BHJa caMocTosTeNbHO pabors! OuHo-
Ounag
3a0Y4Has
¢opma
dopma
00yuenus
o0yyenus

CaMOCTOﬂTeJ'leOE H3yYeHHe Tem AHCUHHITHHBI:

ﬂpmeomnka: HOCTH)KEHHH, MEPCNEKTUBE] HCHOJ’IBZ!OB&HHH

[pobaemei KICTOYHOI GHonoruy
TIpoGaemsl crapenns 1 MPONOIKHTENLHOCTH KH3HY

[Ipo6nemer kpro6HoTOrHy M KPHOKOHCEPBAIMH JKHBEK CHCTEeM J1s
COXPAaHEHHUs PesIKKX, HeHHbIK 1 HCYE3aI0MHUX BH 0B

Monexyns PHO-TeHETHYeCcKas SBOJIIOLUS YeJI0Beka
IMoaroroska pedepara u ero sanmra B opMe cnaiifosoi NpeseHTaluu

Moaroroeka NPaKTHYECKUM 3aHaTHSM (mo 2 yaca ua Kaknoe saHaTHe)

Honaroropka k pyOesxkHbIM KOHTponsaM (1o 2 yaca ya KaXKbIii pyGes)

Moaroroska aTTECTALHH MO AUCHUMTHEE (3x3amen)

Boinonnenne KOHTPOJTbHOM paGoTeI (kypcoBoii paGorer)

Beero:

5. ®OHJ OLIEHOYHBIX CPEJICTB
JJIs1 ATTECTAIIUH 110 AHCHHUILINHE

5.1. Hepeyens, OLEHOYHBIX cpencTR

1. Eannbﬂo-peﬁmﬂronaa CHCTEMa KOHTpoms w OUCHKH  aKkameMmuyeckoi AKTHBHOCTH
Maructpantos B KI'V (g 0YHOH, 0YHO-330YyH0j (bopmer 00ydennus),
2. Otyers MAruCTpaHToB 110 IpaKTHYeCKHM 3AHATHSM.
3. Ilepeyens Tem pedeparos.
4. Ilepeuenn BOMPOCOB K 5K3ameny.
5. BaHk 3ananmii k pybexHOMY KoHTpomo 1, 2,

A 36}1&HHH K NpakTHYEeCKUM 3aHATHAM,

5.2. Cucrema 5aJ‘IJ'Il>H0-peﬁTHHTOBOi7l OLEHKH
padoTeI MarucTpanToB mo AucHMNIRHe
8



Ounas u 0YHO-3204HasA Gopma o0yqennsn

Haumenoganu

Pacnpenenen Pacnpenenenne Gannop
ue Ganios 3a Ounas hopma o6 YeHHUs
CEMECTPEI 110 Bt AKTHBHOCTS
€

BHIaM Bup IMoceuwe Py6ef““ PYG‘?K” lpu

7} yeOHOIT HHe HHE W bIH bIii o0cyxeHnu
y'—ICﬁHOH Y . 3aimura KOHTpOH KOHTpO."] BONPOCOB Ha
paboThr, paboTer; JIEKLMH b N2

pedepara TpakT.
CPOKH ¢J1aun

YueOHOH Bannphag

paboTsl OLCHKa:

(20BOASITCS Ipumeya

0 CBe1eHns HHUS:

Maruerpanr

OB Ha
epBoM
Y4edHOM

3aHNTHH) 2 3ausTuii
BCero 6 1o 3 Gamna
bannos

Kpurepuit niepecueta
Oaior g
TPaIHOHAYI0 onenKy
110 HTOram paboTer B
CeMecTpe u 3avera
Kpurepuu Jomycka x

60 u Menee Ganmop — HEYIOBIETBOpHTEMBHO ;
61...73 - YNIOBIIETBOPHTEMLHO;
74...90 - Xopouio;

91...100 - oTmmuno

Ans ponyexa TIPOMEXYTOUHOj} aTTecTanuy (Ox3ameny)

IPOMEKY TOYHOH MarucTpanT Jomien BBIIONHUTE BCe NpakThueckme paboter u
arTecTanuy, DPybexusrit KOHTPOJIE 1 HaGpaTh He Meqee 50 bamnos.
BO3MOIXXHOCTH Hnst nonyvenns 9K3aMEHa «aBTOMaTHYeckiny MarucTpanty
TOJTyYeHus| HeobXxoaumo Habpats crenyiomee MHHHMaJIbHO® KoIHuecTRQ
aBTOMATUYECKOro Gannon:

3a4era - 68 Oamos ¢ OILIEHKOI YAOBIETBOPHTEIBHO.

(ox3amenanuonmoi
OLCHKH) 10 XUCIHTIITHHe

[lo  cornacomammio ¢ npenoaasarteiem MarucTpanry,
HaGpagmemy MHHHEMYM 68 Gamos, MOTYT ObITh n0Gapmemy
AOIOJHHTEIbHBIE (60Hyc1-u,1e) Oamner 3a akTusgoe y4actue B
HAyYHOH H MeTommyeckoi




DopMBL M BHIEI yuebHoit
paboTer s
HEyCIeBaroIux
(BOCCTaHOBHBIIMXCS Ha
Kypce o6ydenmus)
MaruCTpaHToB s
MTOJTyYeHHs]
HEI0CTAIOIIHX GamTos B
KOHIEe ceMecTpa

B ciyuae ecny [POMEKYTOUHOH arTecTamum (3K3ameny)
HabpaHa cymMa He Mepee 50 Gammop, me BBIIIOJIHEHEI Bce
3ajanus, To MarucTpanty  Heo6xomumo BBIIOJIHHUTE
ACIIONHHUTENIbHBIE 3ajanus o KOHIa nocnenneit (3auerHoir)
Helemn  cemectpa. Ilpm  stom Heo0xo 1Mo npopaborare
MAaTepHan Beex IpomyIeHHbx IIPaKTHYeCKHX pabor,

DQopmer AOHONHUTENBHEIX  3amamuif (Ha3HawaroTCy
Tpenoaaparenem):

- BBINOJHEHHE ¥ 3ammuTa HPONYINMEeHHOH mpakTHyeckoi
paboter (mpu HEBOBMOMNHOCTH J0NONHHUTEIbHOO NIPOBENIeHH s
HPAKTIIecKol paGoThl mpenonasatey YCTanasmBaer dopmy
JIOTIOIHUTENBHOTO 335N 110 TEMaTHKE NPOIYNICHHOM paGoTEr
CaMOCTOATENEHO) — 110 8 Gamios,

JluxBumanus aKa/[EeMHYECKHX SAN0IDKEHHOCTEH, BO3HUKIIIX
M3-32 DasHOCTH B  yyeBHpx IUIaHAX  1pu  nepeBose my
BOCCTaHOBIIEHHY, IPOBOAUTCS Iy Tem BBIIOTTHEHHS
AONOJIHUTENEHBIX  3aaHmi, dopMa  u  ofpem KOTOpBIX
OIpenensercs Openonasarenem 5

6.3. Ipouenypa OLEHUBAHHS Pe3yJIbTaTOR OCBOCHMS THCHHIIHHE]

Pybexcubie konrponmy HPOBOAATCA B hopMe MuCcEMeHHOrO ompoca,
ITepen nporenennen KaXIOro pybexHoro koutpoms TIpenojasatens npopaGatsipaer ¢

KPaTKOH Jleknum-mucKy cem,

Bapuantst sananuit ms PyOexHOro kouTpons No 1 i Ne 2 cocrostr us 10 BOIPOCOB ISl 0YHOI 1
OUHO-3304HOI (hopMBI 06yyerms,

Koutpone mposomures s YCTHOH (opme mo Gumeram. B Gunere comepxures IBa
Bonpoca. Kaxmbiii BOIpOC oueHupaercs 10 7,5 Gamna I OYHOM M 04HO-3a0YHO} thopmer
obyuenns. Ha ITOTOTOBKY JlaeTcs MHHEMYM 30 MuRyT.

penonasarens OLICHUBAET B Gaiiax PE3YJIBTaThI Ompoca kaxcoro MarucTpanra mo

BOIIPOCOB. Bpewms, OTBOJIUMOEe MarucTpanTy Ha TIOATOTOBKY K OTBETY Ha BOMpPOCKI
SK3aMeHallHOHHOTO Ounera, cocrapmser | ACTPOHOMHUYECKHIT yac., Kax it BOIIPOC OLICHUBAETCY
B 15 6annos.

0.4. MMpumepnr OLEHOYHBIX CPEICTB JIIs pybexubix KOHTpo/el 1 5Kk3aMena

Hpumepnpiii nepetens 6onpocos dna pydencrozo Konmpona Ne | :
1. JTHK xak Hocnrens HaCIIeACTBEHHOM HH(OpMarI, Crpoenne JTHK.
2. Mexanusm penmnuxanun JTHK. depmentp; PeIUTHKAIMH.
3. Tpauckpunumus. Tumer PHK B xnerke - HH(pOpManKOHHas, TPaHCIOpTHas,
pubocomuas. ®epment PHK — HOJIEMEpa3sa  ero yuyacthe B TPaHCKPHUIILHH,
4. Tpancusuus. OcHoBHble  cBoficTa TEHETHYECKOIO  Kopa: TPHUIITIETHOCTE,



Colepiaux e Gomee 50 AMHHOKHCIIOTHBIX OCTATKOB i obnanaromux crenupuIecKm
CNEKTPOM (yHKLUHOHATBHO} aKTHBHOCTH,

8. MUsyuenue MOJIEKYIIPHBIX MeXaHu3MOR 38M‘0pa)KPIBaHH}I-pBSMOpa)KHBaHHSL

9. Tunp CTBOJIOBEIX KJIETOK,

10. Hcenonszopanne CTBOJIOBBIX KJIETOK B TpaHCTINIaHTAMOHHO 1 3aMECTHTENILHOM
Tepanuu.

Hpumepnuiiz nepeuens eonpocos ong Pybescnozo Konmponsn Ne 2:
I. I/ICCHeAOBaHH;{, 1poBesieHHsble Jleonapom Xatipmaxom
2. TlpoGaema CBA3U aKTHBHOCTH TEIOMEpaskl ¢ JUIMTENbHOCTBIO JKH3HH (THIIOTE32
OnoBHHKOBA).
3 Ipexnespemennoe Crapenye — nporepus,
4. Ucropus T'€POHTOJIOTHH,
5

- TlpoGremst, cpszanmse ¢ H3MCHEHUSMH B OpraHusme moce 3aMOpaXXHBAHUS U
Pa3sMopaXuBaHus

H3MCHEHHIT TKaHel mpy TIepeoXIaKIeHIH,
8. Meroum KPHOKOHCEPBALMH MHKPOOPraHm3MOB 1 pacTeHHii,

Iepeuens Tem pedeparop

Mesxnynaponusi TpoekT «['eHOM Yenopexay.

O6mmii man CTPOCHHUS 3YKAPHOTHYECKOro reHomMa.

Metoapr BBUICTICHUS, Ky TbTHBHPOBAHHMS 1 TPaHCIIAHTALMH CTBOTOBEIX KIIETOK.
IMepcniexTupm HayuHBIX  mcclenmoBammii g HUPAaKTHYECKOr0  mpuMenenus
OMOpPHOHANEHEIX CTBOJIOBBIX KJIETOK.

Bunogas TIPOOIDKUTENBHOCTS JKH3HY: BO3MOKHOCTE Npo i s JKH3HEHHOIO IIUKIa.
Hcropus TCPOHTONIOT MM 1 COBpeMeHHELe AOCTHXKEHHS B 061acTi TIPOLUIEHHS YKU3HMY.
Heropus KpHOGHONOT MK 1 BKNaz OTCYECTBEHHEIX yUeHBIX B ee passutue,
[pumenenne SMOPHOHATBHBIX CTBOIIOBBIX  KIETOK B 3aMECTHTEIIBHON p
TPAHCILIAHTAHORHOM MeuHHe.

9. TlpobGuemsr CTAPCHUS, IPOTOIKHTEILHOCTH JKH3HH M Iy TH HX TPEOI0IEHHsL.

10. CrBonossie kretkn

11. AKTyanbHbIe NPOOIEMBI KITHHHYeCKHX HCCIIE0BAHHIA CTBOJIOBEIX KJIETOK,

12. TTonstue UPOTEOMHKH H IIPOTEOMHOT0 aHanM3a,

13. Hcropus COBPEMEHHOH  KpHOGHOMOr My, Ipo6aemer KpHOTeXHOMNOrHit o
COXPAaHEHUIO TeHeTHYeCKoro Marepuana penkux Bumop PacTeHu#l W KHBOTHBIX,
Metoant KPHOKOHCepBauuu MHKPOOPraHH3MOB H pacTeHmi],

Lo~

PN W

Tpumepnsiii nepeyens 601POCOE K IK3aMeny:
1. Metonu BLLIACTICHHUSI, KYTETHBHPOBAHHS 1 TPAHCIIARTALMY CTBONIOBBIX KITeToK
2. IlepcneKTHBb HayYmHBIX HCCe0BaHMIA 1 IpaKTHYecKorO IIPHMCHEHHS CTBOJIOBEIX

SMOPHOHATBHEIX CTBOTOBEIX KIICTOK.
3. Mcropus kpuoGuonoruy i BKIIaJ OTeueCTBeHHEIX HeeenoBaTe el B €€ pa3BHTHE,
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6. EcrecTrennsie KPHONPOTEKTOPEI: MeXaHu3ME 3alIHTEI OPraHu3Ma OT JAECTPYKTHBHEIX
H3MEHCHUIT TKaHel mpy Hepeoxnaxneruy.

7. Metomsr KpHOKOHCepBaIHy MHKDPOOpPraHu3moB i pacTeHuii.

8. Hcropus TCPOHTONIOTHS U COBpeMeHHbIe AOCTHXEHHS B 06acTy TIPOJIIEHHS JKH3HY,

9. MOJIEKyJ'IHpHO-FCHCTH'leCKHe OCHOBEI CTAPEHHS U M0JIroMme Ty,

10. Hcropus H3YYCHHS Npuupy CTapeHHs KITeTKy, OTKPBITHE TenoMepasgr,

1. Hanpasnenns HCCnenoBanuit coBpemenmpy KON B o6sacTy T€POHTOIOTHH,

12, T CHOTOKCHYECKas Moep CTapeHwus,

13. HUcrounmkn CTBOJIOBBIX KIIETOK y B3pOCJIOTO oprannsma,

14. Tennag TEpaNHns ¢ ucnonp3oBanmen CTBOJIOBBIX KIIETOK,

15. Ocobennocru pocra u de)(bepeHquOBKH CTBOJIOBBIX KJIETOK B KYJIbType,

16. JTHK kax mocurens HaclleICTBeHHO}] HH}pOpMarmy, Crpoenne JTHK.

17, Mexaausmer pennmukanuu JJHK, DepmenThr PeNuKanuy,

18. Tenmag WHXCHEPHS. 3Havenue masmy » SITHCOM, mipoharos B TCHHOH HHKeHepHy,
DepmenTsl, paspesarornue » cumparomue JJHK.

19. TpaHCKpunuHH.

20. Tpancmsmus, OcHoBHEIe cBojicTRA T€HEeTHYeCKOro Koa,

KYJIbTypanbHOif cpege,
27. Thnbl cTBONOBEIX KJEToK.
28. IpeskneBpemennoe CTapenHe — nporepus.

6.5. ®onpy OLEHOYHBIX cpecTn
HMonnerii Gank 3aMaHui g TEKYILETo, pyGeKHbx KOHTposeli u IIPOMEXYTOYHOi
aTTeCTalHu 1o AUCUIMIIIERE, 1OKa3aTeny, KPHTCPUH, wIKanbl onenmpammg KOMIIETeHIImi,
METONHIeCkne  Marepuarei, OIlpe/iesonIne TPOUEnYpPEl  oneHuBaHug 06pazoBatenbipx
PE3YNBTATOB, NpUBe/ICHL] B yueGHO-MeToxuyecKoM KOMIUIEKCEe TUCIUILIHMHEY,

7. OCHOBHAS 1 AONOJIHUTEJIBHA 5| YUYEBHASI JIMTEPATYPA
7.1. Ocnognas Aumepamypa

1. Buonorus CTBOJIOBBIX KIIETOK 1 KICTOYHBIE TEXHONTOr 1y /Mox pex. MLA. [Tansnera. B 2-
X ToMax. M.:0AO Uz, «Menuuunay, 2009

2. T'enermueckas HEKCHEPHS.  [DnexTponnprit pecypc]: yueb.-cnipas. mocobue / C.H.
Mlenkyrnop. - 4-e H31L., cTep. - Hosocu6upcy  : Cubupckoe YHHBEPCHTETCKOE
H3Jarensctro, 2010, - (Temarnueckue KOMIUIEKCBI 1718 BEIcmiero obpazoBaumsg:
CCTCCTBEHHEIE HAayKH) — Hocryn u3 3pC «Koncyneragr CTyleHTa.

3. Obmas u MOJIEKyIApHAs T'eHeTHKa [Dnexrponnsrit pecype]: yue6. nocobue MUt By30B /
WD, Kumynes; 0% pen. E.C. Benmsepa, AL Axupbepa. - 4-¢ H3X., crep.-

BRICIINX y4eGHBIX 3aBenenmit / C.L. Hnre-Beyromog ~CII6.: U3-po H-JI, 2010.-720¢.:
i - (Temarnyeckue KOMILIEKCEI 171s1 BEICIIEro o0Opa3oBanus: CCTCCTBEHHEIE HayKkir) —
Hoctyn us 3pC «KoHcynpTagT CTYZCHTaY.

12



5. WmmyHonorus: CTPYKTYpa u (yHKuny HMMYHHOH CHCTeMbr [Onextponnsmi pecype] :
yuebHoe mocobue / Xautos P.M. - M :T BOTAP-MeqHa, 2013. (Temarmyeckue
KOMIUIEKCHI I BEICHero 06pazoBanmus: CCTeCTBEHHBIE Haykn) — Hoctyn nz DBC
«KoHeynprant CTYJIEHTa.

6. Kamunckag D.A. Obmas TeHETHKA.- MH. - Bmcm.mlcona, 1992,

®.Dorens, AMorynscku I CHETHKa YenoBeka, B 3-x TOMax. M.:an, 1990.

=

72 Hononnumenvuan aumepamypa

I, AMcrucnascinii CA., Kpusoxapuenko A.C, Porr HH. Cosnanne TCHETHYeCKuX
KpHOOAHKOB u HCIIONB30BaHlEe MeTos0B Ononorun paseuras KaK ¢noco® coxpanenus
PCIKHX BHIOB skuBOTHEIX, [[]. Hepcnexruer, pobsieMsl 1 OTPaHHYEHHS: Cenekius,
MOIH(DUKALMY 1 MyTanuu // OHTorenes. 1997. T.28, No 6., C. 412-420.

2. AMmcrucnasekuii C.A. Mexsunopas TPaHCIIaHTaIkS SMBPHOHOB KICTOYHEIX Anep Kax
MOJXOM K coXpaHeHHo HCYE3AIOITHX BHOR MIeKOMHTaOmuX // OHTorenes, 2006. T.37,
No 1.C.3-11.

3. Buonorus CTBOJIOBBIX KIIETOK: bynnaventanpupe ACIEKTHI (KoHd.) // OxTorenes. 2006,
T.37,Ne 4. C. 301-306

4.Bacuibena C. I, Ipenne K., Miomnep 3., Ee3eHd)em,11ep Y., Miomrep M., Bpam T
Honyuenue u ATHTENIBHOE KYJIBTHBHPOBaHHe SMOPHOHANBHBIX CTBOJIOBBIX KJIETOK
Kponuka // OnTorenes. 199§, T.29, Ne 5. C. 347-353,

5. I'enetnka u OBOJIOLHS [ DneKTponupLif pecype] : cinosaps- CIPaBOYHHK / aBT.-coct. E, §.
Benenkas. - 2-¢ H31., cTep. - M. : DIIMHTA, 2014, - (Temarnueckye KOMIIIEKCHI 171 BhIcImero
o0pazoBanus: CCTECTBEHHBIE Haykwm) — Hocryn u3 ABC «Koncynpran CTYIeHTay.

6 Kopoukuu JLY, CtBONOBEIE KTETKY /] Onrorenes. 2003, T.34,Ne 3. C. 164-166.

7. Kypuanos, H.A. I'enernka venopeka ¢ OCHOBamH ob1meli remetniy: YuebHoe noco6ue /

H.A. Kypuanog. — CII6.:CrenJIur, 2006, — 175¢.: un.

8. Camasx [JIaBHast Monekyma: QO CIpyKTYper JIHK k Ouomenummure XX] BeKa

[Onexrponnsrii pecype] / Dpank-Kameremnkis M. - M. : Aisnnga HOH-Qukimm, 2013, 2017.

- (Temarnueckne KOMITIEKCHI [y1s BRIcIIero o6pazoBanus: CCTECTBEHHbIE HayKy) — Hocryn

13 95C «Koucynprant CTYZIEHTa,

9. Porr H.H. Cosnanne TCHETHYECKHX KpHOGaHKoB H HMCIONIb30BaHHe MeTo0B Guonorun

Pa3sBUTHSI KaK Crocod COXPAaHEHHS PenKHX BHoB JKHBOTHEIX // Onrorenes, 1996.-T.27, Nod.

C.245-255,

8. PECYPCBI CETH «I/IHTEPHET»,
HEOBXOJUMBIE IS OCBOEHUS] AACHHUIIUHBI

1| htp/ Aumbigrg

L 2 e v/ HoBoctu nayxu. Brosoryy,
http://www.znanium.com,
http://www.Tib kgsu.ru

5 Caiir MockoBckoro ToCynapcTBeHHOro
) YHHBEPCHTETA HM, M.B.Jlomonocopa

|6 [ hupwww. obilog/ra
hitp://www.bio. clow.ru
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9. HHOOPMAIIMOHHBIE TEXHOJIOI'UH,
IIPOTPAMMHOE OBECIIEYEHUE
H HH®OPMAIIHMOHHBIE CIIPABOYHBIE CHUCTEMBI

lpw arenun neximuii HCTIONB3YFOTCS ClIalil0BEIe npeseHTamuy.
Munnvanshbie TpeGopanms k OIEPALHOHHOM CHCcTeMe H HporpaMMHOMy obecneyenmio
KOMIIBIOTEpA, HCIIOJIB3yeMoro IIpH  OKa3e CraifimoBoix Hpesenranmit: Windows XP, Foxit
Reader Pro pepens 1.3,

10. MATEPHAJIbHO-TEXHUYECKOR OBECIEYEHHE
JUCHUTLTMHEI

Jlaboparopus maronorny u TCHETHKH, MYJIbTHMEIHitHOE 000py nosanme (meperocHoi
TIEPCOHANLHEIH KoMIIbIOTEp), MYIbTHMEMHHBIH poekTop, MYIETHMEHAHEI 3KpaH).

11. METOIUYECKHUE PEKOMEH}IAHPIH o oer AHU3AIIUM U3YYEHHS
AUCUHUATIIMHBI:
Jucuunnuna «CoBpemennsie npo6aemMel  GHOMOrHMY HIpenofaerTcs B Teuenue |
CeMECTpa, B BHJIE NeKuui u TPaKTHYECKUX 3aHATHIA, Ha KOTOPBIX mpoucxomut 00bsACHeHKE,

OpraHu3alus TUCKYCCHI,

B npenonasanum AUCUHIIIAHEL IPUMEHSIIOTCS obpasoBarenbusie TEXHOJIOTHH: MeToj
NPOGIEMHOT0  H3MOsKeHMs MaTepnana; camocTosTenpHoe O3HaKOMIIeHHE  OGywarommxcs c
HCTOUYHHKAMH HH(pOpManuy, HCTOJIb30BaHHe HILIIOCTPATHBHEIX MATEPHAIIOB (BHACOGHTEMEL,
(ororpadum, AYNHO3AINCH,  KOMIBIOTEpHbIe Tpe3eHTalun), ACMOHCTPHPYeMBIX  Ha
COBpeMEHHOM 060pyHOBaHHH, SHAKOMCTBO C IEPBOHCTOYHMKAMH H 11X o0cyxuenne.

Camocrosrensaas pabota obyvarommxes o YYEOHUKAM H  yueGupy IIoco0HsM,



[IPUJIOXXEHUE 1

AHHOTanums K paboueit nporpamme JUCHHUIUIHHEI
«CoBpemennple NPobaeMBI 6100 I

oOpasoBarensHpIx TIpOrpaMm BEICIIEr0 06pazopams —
TIpOrpaMMEI MarucTparype
06.04.01 - Buonorus

Hanpasnensocry:
«Mnkpoﬁnuﬂoruﬂ», «Pusnoorusy»

Tpynoemxocts Ancrummis: 3 3E (108 axagemmdeckx 114COB — ouHas (opwma);
3 3E (108 akanemuyeckix 1aCOB — OYHO-3204Hay ¢bopma)

Cemectp: 1 (ounas u 01HO-3304Has (opma 00y4eHus)

Popma npomexyTouHol aTTECTallHH: JK3aMeH.

Conepsxanue JUCLHIUTIHED
Fenomuxa,  nporeommummi AHAM3:  NOCTHKEHHH, HEPCICKTHBEL  HCMOTB30BAHMS,
IpoGnembr  kneTounois 6ronornu. Tlpo6remsr CTAPCHHS. M MPOAOMKUTENbHOCTH JKH3HH.

HpO6HCMbI KpHO6HOHOFHH H Kpnoxoncepaaunn JKHBBIX CHCTEeM pit) 4 COXpaHEHHus PEAKHX,
II€HHBIX H HCYe3aronmx BHJIOB. MOJ’ICKYJ'IHPHO-F CHETHYeCKas IBOIIOL S 4YEI0BEKa.
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