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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B1.B.05 NeHeTnkKa aganTtauun

1. Koag u HaumeHoBaHMe HanpasneHusa nogrotoBku: 06.04.01 buonorus
2. Mpodunb nogrotoBkn: buroxmmus

3. KBanudukauma BbinyCcKHUKa:  MarucTp

4. dopma oby4yeHMA: Ou4Has

5. Kacdhenpa, oTBevalLan 3a peanusaumio QUCLUUNIIUHBI:  TEHETUKN, LUTONOTMN 1
OmonHxeHepumn

6. CoctaButenu nporpammbl: ['ypees A.l., K.6.H., goy,

7. PexomeHpgoBaHa: HMC meguko-6uonormnyeckoro cakynbteTa 22 anpens 2024, npotokon Ne
3

8. YuebGHbIn roa: 2024/2025 Cemectp(bl)/Tpumectp(bl): 1



9. Llenn 1 3apayum y4e6HON ANCUUNIIUHDBI

Llenu: packpbiTie ponun GUOXMMNYECKMX NPOLLECCOB B XPaHEHUM U Nepedaye reHeTU4eCcKom
nHopMaLn n opMMpoBaHME LLENOCTHOTO NPEACTaBIIEHUS O XUBOM MUPE;

3agayn: nos3HaHMe XMMUYECKMUX OCHOB COXpaHeHnAa n nepenadu reHeTn4ecKkomn I/IH(bOpMaLl,I/II/I B
KIneTke; YyCTaHOBJIEHNE B3aMMOCBA3N 3BOJIIOUUUN TE€HETU4YEeCKMX CUCTEM U CcCpebl obutaHus;
BbISICHEHME BCEOOLLMNX 3aKOHOMepHOCTel7I pa3BnTnAa Ha OCHOBE XUMUYECKNX HpeBan.leHMVI.

10. MecTo yyebHOM AncUMNNUHBLI B cTpyKType OOI:

YyebHasa gucumnnuHa «leHeTuka aganTaumm» OTHOCUTCS K AMCUMMIIMHAM, OpMUPyEMbIM
yyacTHUKaMuM obpasoBaTesibHbiX OTHOLWEHU obssaTenbHon 4vactu bnoka 1 degepanbHoOro
rocyaapcTBeHHoro obpasoBaTenibHOro cTaHgapTa BbiCLEro obpas3oBaHWsi MO HanpaBfEHUHO
noarotoBku 06.04.01 bBnonorus

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs1 No AucuUMnnuHe/mMoAynio (3HaHUA, YMEHUS,
HaBblK1), COOTHECEHHbIe C MIIaHUpyeMbIMU pe3ynbTaTaMu OCBOEHUS obpa3oBaTenbHOMU
nporpaMmmbl (KOMMNETEHLUAMU) U MHOUKATOPAMU UX AOCTUXKEHUS:

Ko HasBaHue Koa(bl) WHamnkaTtop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMMEeTEHL MU
MK-6 | CnocobHoCTb MNK-6.2 | BnageeTt meTtogonorvemn 3HaTb: OCHOBHbI€E 3aKOHOMEPHOCTM
ynpaBnsTb Buonorvyeckux Hayk ona | agantauMm  pacTeHWA M KUBOTHbIX K
BbINOMTHEHNEM peLleHns dhakTopaMm cpeapl
Hay4HbIX dyHOAMEHTANbHbIX U YMETb: NpoBOANTb nabopaTtopHble
nccrnegoBaHnni B KOHKPETHBbIX nccregoBaHusl NPoLLECCOB aganTtaumm
obracTtu reHeTuku npakTUyeckmx 3agad BNageTh: HaBbIKaMM aHanusa
C MPUMEHEeHnem 3aKOHOMEPHOCTEN agjantauun npu pelueHnn
COBPEMEHHbIX npakTU4eckMx 3agav
MeTo0B U MMK-6.4 | 3HaeT OCHOBHbIE 3HaTb:  dyHOAAMeHTanbHble  MeXaHW3Mbl
obopynoBaHus no 3aKOHOMEPHOCTH afjanTaunn pasnuyHbIX rpynmn OpraHM3MoB K
aKkTyanbHOM afjanTtauun pacTeHui n OCHOBHbIM  (PU3MKO-XMMUYECKMM CBOWCTBaM
npobneme XMBOTHBIX K hakTopam oKpy>KatoLLen cpeapl
cpenpbl 1 NpoBOaUT YMeTb: MNPUMEHATb 3HAHUS MEXaHW3MOB
nabopaTtopHble ajanTauum Anst pelleHus HayyHbiX 3adad B
nuccrnegoBaHus obnacTu reHeTuKn
npoLeccoB agantaumm BNageTh: HaBbIKaMK NCMNOMb30BaHNS
dyHOAMeHTanbHbIX 3HAHWUA O TEHEeTUKe
ajanTauui  pasnuyHbIX TPynn OpraHM3mMoB
0N peLeHns Hay4HbIX U NPON3BOLACTBEHHO-
TEXHOMNOrMYyecknx 3agad

12. O6beM AMcuUNnuHbI B 3a4eTHbIX egunHuuyax/yac. — 3/108.
dopma NpomMeXXyTOYHOM aTTecTauum sKk3aMeH

13. TpyRoeMKOCTb No Bugam y4ebHon paboTbl

TpynoemMKocTb
- Mo cemecTpam
Bua yuebHon paboThbl Beero
1 cemecTp
AyOMTOPHbIE 3aHATUSA 44 44
nekuuu 14 14
B TOM 4YMChE:
npakTudeckue 30 30
CamocTtosiTensHas pabota 28 28
dopma NpomMexyTo4HOM aTTecTaLmm 36 36
(9k3ameH —  4ac.)
WToro: 108 108

13.1. CopepxaHue gUCLUNIIUHDI

Ne n/n HanmeHoBaHue pa3gena
ONCUMNNUHBI

CopepxaHve pasgena AMCunnimvHbl




1. Nlekuun

1.1 O6wwme npuHUMnbI reHeTukn | BBegeHne B reHeTuKy agantaumm
aganTaumn O6Lwume NoHATUNA cTpecca
1.2 ApanTtaumm K pasnnyHbIM O6Lwme npuHUMNbLI aganTaunii OpPraHM3MoB K Pa3fMyHbIM TEMMIEPaTYPHbIM
TEMNepaTypHbIM YCNOBUAM | YCITOBUSIM
1.3 ApanTtaumm K rmnokcum O6Lwme NnpyHUMNbLI aganTaumii OpraHn3mMoB K MMNOKCUmn
1.4 ApanTaumm K COneHocTn OOwme NpyHUMNbLI aganTaunii OpraHnM3mMoB K pa3HbiM YCIOBUSM
COJIEHOCTU
1.5 ApanTtauum K paguaumm OOwme NpyHUMNbLI aganTaumii OpraHn3MoB K paguauum
2. NpakTn4yeckme 3aHATUA
2.1 O6wume npyHUMnbl reHeTukn | O6LmMe NpuHUMNGI aganTauuin NPOKapUOTUYECKUX U SYKapMOTUYECKMX

agjantauumn OpraHM3moB

AfanTtaumm MMKpOOpraHM3MoB K xonogy

AganTtaumm MMKpOOpraHM3MOoB K BbICOKMM Temnepatypam
AfanTtauumm pacTeHUn K pasnuMyHbiM TeMnepaTypam

BnusHve HM3Knx TemnepaTtyp Ha MeTabonmam XMBOTHbLIX
CokpaTuTenbHbI U HECOKPAaTUTENBbHLIN TEPMOTeHe3 XKMBOTHbIX
Benku TennoBoro woka

2.2 ApanTaumm K pasnnyHbIM
TemnepaTypHbIM YCNOBUAM

2.3 | Apantauum K runokcum AganTtaumm MMKPOOPraHM3moB K pa3dHbliM KOHLEHTpauusM Kucrnopoaa
AganTaumm pacTeHun K runokenn. FemornobuH pacteHum
BnunsiHne runokcmm Ha opraHmam XUBOTHbIX

ApanTtaumm XUBOTHbIX K TMNOKCUM

HIF-1. Perynauus metabonusma B yCrnoBusiX TMNOKCUA

2.4 AfanTtaumm K rmnoKkcum AganTaumm MMKPOOPraHNM3MOB K pa3HbIM YCIIOBUSIM CONEHOCTH

AganTaumm pacTeHun K pasHbIM YCIIOBUSIM CONEHOCTM

ApanTtaumm XnBOTHbIX K pa3HbIM yCNoBMUAM COJTIEHOCTU

25 AganTauumm K paguaumm AganTaumm MUKPOOPraHM3MoB K paguaumm

AganTaumum pacteHun K pagnaumm
AganTaumm XuBOTHbIX K pagnaunm

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Bugpl 3aHATUIR (KONWUYECTBO YacoB)
Ne HaumeHoBaHue TeMbl
CamocTodATenbHas

n/n (pasgena) oucumnmHbl Tlekummn | MNpakTnyeckune pabora Bcero
1. O6Lwme NpUHUMMNBLI FTEHETUKX aganTauni 2 6 5 13
2. | Apantaumm K pasnuyHbIM TemnepaTypHbIM 3 6 5 14

YCIOBUAM

AganTtaunm K runokcum 3 6 6 15
4, Agantaunm K COneHocTn 3 6 15
5. | AganTtauun K pagmasuu 3 6 6 15

KoHTponb 36
Wtoro: | 14 | 30 | 28 108

14. MeToan4yeckune ykasaH1MA Ans ody4yaromnxca no 0CBOEHUIO AUCLUMNIIUHDI:

Buabl yuebHom paboTbl M NOCNeaoBaTeNbHOCTL UX BbIMOMHEHNS:

- ayguTopHasi: nekuuu, npakTu4eckme 3aHATUS — MoceleHMe B COOTBETCTBUM C y4ebHbIM
pacnmcaHuewm;

- camocTosiTernbHaa paboTa: M3ydeHne TeopeTUYecKoro maTtepuanbl ONnd cOayn 3K3ameHa,
odopmneHne M caada pecdepata — BbINOSIHEHNE B COOTBETCTBUM C rpadoMKOM KOHTPOSs
TeKyLlen ycneBaemocTu;

CocTaB 13y4eHHOro Matepmana gng Kaxaon pybexxHom TOUKM KOHTpons - pedepar.




15. MMepeyeHb OCHOBHOM W [AOMNONHUTENILHOW NUTEpaTypbl, PeCypCoOB MWHTEpPHeET,
HeoOXoaAuMbIX AN OCBOEHUA OUCLUNIINHDI

a) OCHOBHas nuTeparypa:
Ne n/n McToYHNK

1 Mapgkos. J1.A. l'eHeTuueckne anroputmsbl / J1.A. Mnagkos, B.B. Kypenuuk, B.M. Kypenunk. — M.
dusmarnmt, 2010. — 366 c. - http://biblioclub.ru/index.php?page=book view&book id=68417.

6) gononHuWTenNbHasa nuTeparypa:

Ne n/n McTouHUK

2 Kumynes N.®. Obwasa n monekynspHas reHeTuka: yyebHoe nocobue / N.®. XKumynes - Cubnpckoe
YHUBepcuTeTCcKoe nsgatenoctso, 2007 .— 478 c. — Pexxum goctyna:
http://www.knigafund.ru/books/18890

3 EnpuHues A.T. 3kcnpeccums n perynsaums epMeHToB rnmnokcunartHoro uukna / A.T.

EnpuHues, B.H. NMonos, M.1O. LLieB4eHko. - BopoHex: LleHTpanbHO-4epHO3EMHOE KHUXKHOE 134-BO,
2005. — 224 c.

MpakTnyeckasa xumus 6enka / Moa. peg. A. Japbpe. - M.: Mup, 1989. — 623 c.

CnpaBo4Huk 6uoxummka / P.JocoH [n gp.]. - M.: Mup, 1991. — 543 c.

Kapacek ®©. BBegeHue B xpomaTo-macc-cnektpometputo / @. Kapacek, P. KnemeHT. -

M.: Mup, 1993. — 236 c.

7 Mpobnema 6enka: B 4 1. - M.: Hayka, 1996. — T. 4: CtpykTypa un doyHkuus 6enka / E. M. Monoe. —
2000. — 481 c.

8 Cepatok N.H. dusnyeckme metoabl B CTPYKTYPHOM MOSEKYnsipHOW Buonornm B Havane

XXI Beka / N.H.Cepatok // Ycnexu buonornyeckor xmmuu. - 2002. - T. 42. - C.3-28.

9 Cepatok N.H. dusnyeckme metoabl B CTPYKTYPHOW MONEKYnsapHOM Guonoruu B Havane

XXI Beka / N.H.Cepatok // Ycnexu buonornyeckor xumuu. - 2002. - T. 42. - C.3-28.

10 Bruoxmmusa yenoseka: B 2-x T./ P. Mapu [v gp.]. - M: Mup, 1993.-T.1.-381c,; T. 2. -

414 c

11 Kumynes N.®. Obwasa n monekynapHasa reHeTuka: yyebHoe nocobue / N.®. XKumynes

— HoBocubupck: Cnbmpckoe yHuBepcuteTckoe nsgatenscrso, 2007. - 480 c. -
http://www.knigafund.ru/books/18890
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B) MH(pOpPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (omumnaneHble pecypcbl MHTEPHET)™:

Ne n/n Pecypc

12 http://www.lib.vsu.ru — 3HB BI'Y

13 http://www.maik.ru/rusindex.htm MAUK, Hayka/HTepnepnoamnka
14 eLIBRARY.RU — Hay4yHas anekTpoHHasa bmbnvoTteka

15 http://www.maikonline.com/maik/showCatalogs.do?type=alphabet

SJ'IeKTpOHHbIe BEPCUN HAY4YHbIX XypHaroB

16. NMepeyeHb y4e6HO-MeTOANYECKOro oGecneyeHns AnsA caMoCTOATEeNbHON paboThl

Ne n/n MNCTOYHMK

17. OGOpasoBaTesfibHbleé TEXHONIOMMKU, MUCNOSib3yeMble NpU peanusauum Yy4ebHoOWM
ANCLUMNIINHBbI, BKIOYasa AUCTaHUMOHHble obOpa3oBaTenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

https://edu.vsu.ru/course/view.php?id=11538 kypc
18. MaTepmanbHoO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:

TepmocTaTt cyxoso3aywHbin (TC 1/80), MK, mukpockonsl Buonam, MynsTUMeOUNHBIA NPOEKTOP
Acer X126P, wmukpockonbl  "Mwukmen-6", MuKpockonbl — ©uMOnorndeckue,  MUKPOCKON
oduonornyeckun Primo Scar, Hoytbyku Lenovo B59019;

19. OueHou4HbIe cpeacTBa A4Sl NPOBeAEHUA TEKYLEen U NPOMEXYTOYHOM aTTecTalum

MopsdoK OLUEHKM OCBOeHMs obyvalwmmncsa ydeGHoro maTepuana onpepgensiercs
coaepXaHueM crieayoLmx pa3aenos AUCLUUNMUHBIL:




HanmeHoBaHue
Ne B306N3 AUCLIANANHGI KoMAeTEHLMS WHavkaTop(bl) 4OCTUXEHMS OueHo4Hble
n/n pasn Ancu H KoMneTeHummn cpeacTea
(Mogynsi)
MNK-6.2. Bnageet
MeToJorornen
OBLLME NPUHLMNG Ouronormyecknx Hayk ans TeMbi
L reHeTuKn agantaumm PELLEHN pedepaToB
[MK-6 CnocobHocTb dyHOaMeHTanbHbIX U
YNpaBnsATh BbINOMHEHNEM | KOHKPETHbIX MPaKTU4ecKnx
Hay4HbIX MCCnenoBaHUn 3agay
Apantauum kK B 0OnacTn reHeTukn c
> pPasnuyHbIM NPUMeEHEHNEM MK 2;'&0?_:;?\/?; ?_g’gi”b'e Tembl
" | TemnepaTypHbIM COBPEMEHHbIX METOAOB 1 amanTaLm ZCTeHMVl " pedepaToB
YCIoBUSM obopyaoBaHus no A HAv p
o XMBOTHbIX K pakTopam
aKkTyanbHou npobneme Tewmbl
3. | Agantaumm K runokcum cpeabl U NnpoBOAUT
pedepaToB
nabopaTtopHble Tombl
4. | Agantauumn K COneHocTu nccnenoBaHus NpoLeccoB
pedepaToB
agantauum
5 ApanTtauum K paguaumm Tembl
' pedepaToB
KM, komnnekt
MpomexyTouHas aTTecTauns
TECTOBbIX
dopmMa KOHTpONsi — 3K3aMeH o
3aaHnn
20. TunoBble OoLleHO4YHble cpeacTtBa M MeToaMvYeCKue wmMartepuanbl, onpegensdroline

npoueaypbl OLeHUBaHUA

20.1. TeKywWMn KOHTPOISb yCNneBaeMocTu

O©COoONOOOAAPRLWN -~

KoHTponb ycneBaeMocTV MO AMCUMMIIMHE OCYLLECTBMNSETCS C MOMOLLbI CrieaytLmx
OLIEHOYHbIX CPEeaCTB:

-Qe@eQaT

Tembl pecepaToB:

. OBwme npmHUMNbl aganTaumi NPOKapNOTUYECKNX U AYKAPUOTUYECKNX OPraHU3MoB
. Agantaumm MMKpPOOPraHM3MoB K Xoroay
. AganTaumm MMKpPOOPraHM3MoB K BbICOKUM TeMnepaTypam
. Agantauum pacTteHumn K pasnnyHblM TemnepaTypam

. BnvsHue Hmn3knx Temnepatyp Ha MeTabonnam XNBOTHbIX
. benkn TennoBoro Loka
. AganTtaumm MMKpPOOPraHnM3MoB K pa3HbiM KOHLEHTpaUMAM Kucrnopoaa
. ApanTtaumm pacteHui K runokcun. F'emornobuH pacteHun

. Bnnanue rmnokcmm Ha opraHnam XXMBOTHbIX
10. Agantaumm >XMBOTHbIX K TMMOKCUU

11. AganTaumMm MUKPOOPraHM3MOB K pasHbIM YCNOBUSM COSTIEHOCTU
12. AganTaumm pacTeHumn K pasHbiM YCIOBUAM CONIEHOCTU

13. AganTaumm XUBOTHbIX K pa3HbIM YCIOBUSIM COSIEHOCTU

14. AganTaumm MMKpOOpPraHnM3mMoB K paguauum

15. Agantaumm pacteHun K pagnaumm
16. AganTaumm XXMBOTHbIX K paguauum

20.2. NpomexyTo4yHasa atrecTaums

ﬂpomemyTquaﬂ arrecrtaumda no gmcuuniimHe ocylecTBlideTcAa C NOMOLbIO crneayrowmnx
OLUEHO4YHbIX CpeacCTB:

-KUM



[lepeyeHb BONPOCOB:

1. O6wme xapaktepuctukm cTtpecca u agantaumn. Kpusaa Cenbe. Perynauus
9KCNpeccumn reHoB Yy NPOKapmoT N AyKapuoT.

2. ['pynnbl MUKPOOPraHM3MOB MO OTHOLUEHWO K Xosiody. Agantaumm ncuxpousioB K
xonogy

3. [pynnbl MUKPOOPraHM3MOB MO OTHOLWIEHUI K xonogdy. Agantauum me3oduroB K
xonogy

4. TepmogunbHble 6akTepum

5. AganTuBHbIN TepMoreHes X1BOTHbIX. MexaHn3m cokpaTUTerbHOro TepmoreHesa

6. AganTtauum pacTeHun K xonogay.

7. AganTuBHbIN TepMOreHe3 XWMBOTHbIX. MexaHU3M HecOoKpaTUTENbHOro TepMOreHesa,
pasobLieHne, perynsums anontosa

8. benkn TennoBoro Lwoka

9. pynnbl MUKPOOPraHM3MOB MO OTHOLLEHMIO K kucrnopoay. CtpoerHne ITLL 6akrepun y
pasHbIX rpynn MUKPOOPraHN3MOB.

10. Npynnbl MMKPOOPraHM3MOB MO OTHOLLEHUIO K Kncrnopoay. MexaHnsmbl nepeknioveHns
abixaHusa. benok FNR

11. Apgantauum pacTeHur K T[UNokcun. [NUKONUTUYECKoe [blXxaHue, CTpecc-
aKTUBUPYEMbIN reMornooumH

12. Agantauum >XMBOTHbIX K TMMOKCUW. Tunbl rMNnokcun. KnetouHble OUCHYHKUMK npu
TMNOKCUN.

13. AganTaumm XuBoTHbIX K runokcun. Obwas cxema perynaumm HIF-1.

14. AganTaumm X1UBOTHbIX K TMNoKkcuu. Perynsaumna nponudepaunm n aHrmoreHesa.
15. AganTaumm X1UBOTHbIX K rMnokcuun. AnddepeHumaunsa KneTok Kposu

16. Agantaumm X1UBOTHbIX K runokcun. Obuwas cxem perynauumn metabonmama HIF-1.
17. AganTaumm MMKPOOPraHM3MoB K pa3HbiM YCITOBUAM CONIEHOCTHU

18. AganTaumm pacteHum K pasHbiM YCIOBUSIM COSTIEHOCTU

19. AganTaumm XXUBOTHbIX K pa3HbIM YCIOBUAM COSNNEHOCTHU

20. AganTaumm MUKpPOOPraHM3MoB K paguauum

21. Agantauum pacteHum K pagmauum

22. AganTtaumm XXMBOTHbIX K paguauum

MpumepHbIn KUM
YTBEPXOAKO
W.o. 3aBegytoLlero kaceapon
reHSZAKIILUTONIOTNN U BLIONHXEHEPUN

I O ¢ T4 5 B.H. Kanaes
. .20
Hanpasnenuve nogrotoskn __ 06.04.01 buonorus
OucumnnuHa B1.B.05 NeHeTuka aganTayumn
dopma 0by4eHus OYHas
Bupg koHTpons 3K3ameH
Bwug atTectaumm NPOMEXYTOUHbIN

KoHTponbHO-u3mMeputenbHbii matepuan Ne 1
1. ABanTMBHbIN TEPMOTreHe3 XXMBOTHbIX. MexaHn3M COKpaTUTENbHOro TepMoreHesa.
2. AganTtauuu MMKPOOpPraHM3moB K paguaumn.
MpenogasaTtens A.l. lN'ypees

- KomMnnekT TecTtoBbix 3agaHnn (BkNYaeT B cebd TecToBble 3a4aHuns, NPakTUKo-

OPUEHTUPOBAaHHbIE 3a4a4u)




Kak Ha3biBaeTCs kpuBasi, kKOTopas OnNucbiBaeT 3aKOHOMEPHOCTW adanTauymm OpraHn3MOoB K YCIIOBUSIM Cpefbl:
1) Kpwuas Jlannaca
2) Kpuas Naycca
3) KpwuBas JlopeHua
4) Kpusas Cenbe

CambIln pacnpoCTpaHeHHbIN NyTb Nepeaayn curHana B Knetke?
1) doccopunuposaHue
2) MeTtunmpoBaHune
3) [nukosununposaHue
4) AueTunupoBaHue

Benok UCP1, oTBevarowmin 3a TEPMOreHe3 B MUTOXOHOPUSAX PYHKLMOHMPYET Kak
1) T[lpoToHHas nomna
2) [oHop 3neTKpOoHOB
3) AHTMOKCMAaHT
4) CkaBeHoxep

I'eH, KOTOprVI Koaunpyet 6€J'IOK, KOTOprl7| oTBe4aeT 3a aganTauunio K T’MnoKCUn y >XKMBOTHbIX Ha3blBaeTCA
1) HK1
2) Glutd
3) HIFla
4) PPARg

BoccTaHoBuTE NocneaoBaTeNbHOCTL COOLITUR, KOTOpPble NponcxoaaT npwu rmnokcun

1)
2)
3)
4)
5)

Hapywenne pabotel Na/K kaHanos
HabyxaHue knetku

MN36biTok Na 1 Boabl B KneTke

Oedununt ATO

HapywweHne paboTbl gbIxaTenbHOM Lenu

TpebyeTcsa n3yuntb HOpManM3oBaHHYHK 3kcnpeccuto reHos Ucpl, Ucp2 n Ucp3 y KOHTPOSBLHON Ipynnbl MblLLEN
(cogepxanuce npu Temnepartype 25 °C) (n=8), y rpynnbl MblLEn, KOTOpble cogepxanuck npu temnepatype 20 °C
(n=8), n rpynnbl MblLen, KOTopble cogepxanucb npu temnepatype 15 °C (n=8). Kakoe MnHMmMansHoe Konm4ecTso
CTpUNoB NoHagobuTcsa ang noctaHoku MNMLUP, npu ycnosuun, 4To BCe M3MepeHns ANns KaXaon Mbin NnpeactouTt
NOCTaBUTb B 3 TEXHUYECKNX MOBTOPHOCTSX. (MOCTaBKa HEraTMBHbLIX KOHTPOMNEWN He y4YUTbIBAeTCS).

TpebyeTcsa n3y4ntb HOpMannM3oBaHHYIO 3Kcrpeccuio reHa LEA y 6 pocTKOB KyKypy3bl, KOTOPbIE BblpalnBanmchb
Npu pasnuyHbIX YCrnoBusix 3aconeHHocTu. Kakoe konuuectso dNTP notpebyeTtcs ans noctaHosku MNLP B pamkax
3KCMeprMeHTa, NPU YCIIoBMM, YTO Kaxaasa peakums NpoBOAMTCS B ABYX TEXHUYECKMX NOBTOPHOCTSAX, byaeT
MCMnonb3oBaTbCsA OAMH peddepeHCHbIV TeH, a Ha ofHy peakuuio TpebyeTcs 0,2 mkn dNTP. OTBeT ykaxnTte B MKIT.
(nocTaBKka HeraTMBHbIX KOHTPOMEN HE YYUTEIBAETCS).

[ns onpeneneHns ypoBHS akcripeccumn reHa LEA y pocTKoB KyKypy3bl Mpy U3yveHny nx agantauuim K ycrioBusiM
3aconeHuve 6bin paspaboTtaH npotokon Ans noctaHosku MNLIP B peanbHOM BpemeHu. Ykaxute, Kakas oumbka

Gblna gonylleHa 1 Ha Kakom aTane.
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M3BecTHO, YTO MyTaLusi B MPOMOTOPHOM pernoHe reHe UCP1, npMBoauT K yBENUYEHUIO ero aKkcnpeccun B
XMPOBOW TKaHM MbILLEN, B pe3yribTaTe Yero OHM CTaHOBUTCA Ooree yCTOMYMBBLIMU K XONO40BOMY CTPECCY.
MyTauusa He coaepXXUT calT PeCTPUKLUKN NS SHAOHYKeasbl pectpukuumn Ahll, Torga kak y mbiwen 6e3 gaHHom
MyTaLMM OH NMPUCYTCTBYET. YKaXXUTe HOMepa MbILLEN, KoTopble 6onee yCTOMYMBLI K Xonoay.

Kakon goepMeHT nponyLieH B uukne NO, KOTOpbIi OTBEYaeT 3a aganTaumio pacTeHUN K TMNOKCUn
Uuxkn NO

FnuKkoAWs H+H*

Ha pucyHke npegctaBneHa cxema agantauum opraHuama k onsmnyeckum Harpyskam. o cxeme onpegenute,
nHakTuBaumsi reHa Nrf2 BbI3bIBaeT yBENMYEHME UIM CHUXKEHME SKCMPECCUN FreHOB, KOTOPbIE OTBEYAKOT 3a
MUTOXOHAPUWAnbHbIA MeTabonnam?

‘ ®dusnyeckue Harpysku ‘

N

Ca?* cGMP <—-NO PTEN!— Hzo2
l S Calcineurin

eNOS <« Akt Keap1

|

> p38— GsKap— |2l

CaMK/CAMKK
MPIATPy,

PK

NAD*/NADHT —>Sijrt1

MpencTaBneHa cxema akTUBaLUK 3KCNpeccun reHoB M3 rpynnbl ANPS B ycnoBusx adecuumnTa kucnopoga. Mo
cxeMe onpefenvTe, yBenuumMeaeT Unu yMeHbluaeT foGaBneHne XxenaTopos akcnpeccuio reHos ANPS?



m -CEZ"' j==Xenarop

Ca?* -cBA3blBaIOLMIA
| TPaHCKPUNLMOHHbII dakTop

5-TGGTTT-3;
5'-GCCCC-3 NPs

[ns oueHnBaHus pe3ynbTaTtoB o6yqu|/|;| Ha 3K3aMeHe UCNOoJb3yeTCA 4-6annbHas wana:
«OTIIMYHO», «XOPOLIO», «yOOBNETBOPUTESIBHO», KHEYAOBJ1IETBOPUTEIIBHOY.

CoOTHOLLEHNE NokasaTenewn, KpUTEPMEB U LUKasbl OLLEHUBaHWUSI pe3ynbTaToB 00yYeHus.

KpuTepum oueHnBaHna KoMneTeHumm LLkana
OLIEHOK
MpoaemMoHCTpMPOBaHO 3HaHME 3aKOHOMEPHOCTEN aganTaumm PacTEHUIN U XKUBOTHbIX K OTnnyHo

hakTopam cpefbl, METOAO0MNOMMM BUONOrMYECKNX HaYK ANs peleHns cyHaamMeHTarnbHbIX 1
KOHKPETHbIX NPaKTU4eCKMX 3agay.

HepoctaToyHO NPOAEMOHCTPUPOBAHO BNafeHne NOHATUAHBIM annapaTtom, Unm cogepxarcs XopolLuo
oTAenbHble NPobenbl B 3HAHWSAX 3aKOHOMEPHOCTEN afanTauny pacTeHN 1 XXKUBOTHbIX K
hakTopam cpefbl, METOAO0MNOMMM BUONOrMYECKNX HaYK ANs peweHns chyHaameHTanbHbIX 1
KOHKPETHbIX NMpakTU4ecKux 3agay.

ﬂeMOHCTpMpyeTHaCTMQHHe3HaHMﬂ3aKOHOMepHOCTeﬂaﬂaHTauMMpaCTeHMﬁD1XMBOTHHXK yﬂOBﬂeTBOp
CbaKTOpaM cpenbl, meTogonorna oronormyecknx HayK Ona peweHnaA (*JYH,EI,aMeHTaJ'IbeIX n NTEJTbHO
KOHKPETHbIX NMPaKTU4YeCKMnX 3aga-.

OTBeT Ha KOHTpOJ’IbHO-VI3MepVITeJ'IbeIVI mMaTtepuan He aaH. Hey,qoaneTB

opuTesibHO




