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1.1leab AMCHMNIMHBI.
B pe3ynbrare ocBOeHUS JAHHON NUCHUIUTHHBI Y 00YYaroIIerocs JOHKHBI OBITH CPOPMUPOBAHEI
KOMITETCHIIMM OCHOBHOM Npo(deccroHanbHOi 00pa3oBaTeIbHOM MPOrpaMMbl OakajiaBpraTa.
NK-1
®opmupyemMble KOMIIETEHIIUH
Tabnuua 1 - @opmupyemMble TUCUUILUIMHON KOMITETEHIIUN

HaumenoBanue  Buza HanmenoBanue
KOMIIETEHIINH Kareropuu (TpyIIIbI) Kon v Ha3BaHMe KoMIIeTeHIIUN
(vHusepcanvHasi, KOMITETCHITHA
obwenpogheccuonanvmas,
npogheccuonanvras)
npodeccuoHaIbHas buonorus n Xumust IIK-1 CnocoGeH mpuMeHATh 3HAHUSA B 00JaCTH
OMOJNIOTHH W XMUMHHU JJI PEIICHUS MPUKIATHBIX
3aj1a4 00pa30BaTEIbHOMN AEATEIbHOCTU

NHpukaTopsl 10CTHAKEHUA KOMIIETEeHIH I
Tabmuua 2 — MHAUKaTOPBI JOCTHKEHHSI KOMIIETEHINH, (POPMHUPYEMbIE JUCIUTUINHON

Kox u nassanue Nuaukatopel JOCTUXEHUS JMCUMIIIIMHBI U TPAKTUKH,
KOMIIETEHIINH kommetrenmnuu mo OITOI1 (dhopMupyOIIe KOMIETEHIIUIO
OI1O0I1
[IK-1 CriocobeH IIK-1.1 O6nagaer HaBbikamu | b1.0.09 Metone! uccnenoanus B
IPUMCHATH 3HaHUS B | UCIOJb30BaHUA B IIPOQECCUOHAIBHOM | ACATCILHOCTH Iefarora
o0Jactu ononoruu 1 | 00pa3oBaTEIBHOM nesrenpuoctu | b1.0.11.01 Iuronorus ¢
XUMUM ~ JUIL  PELIEHHS | CHCTEMATH3UPOBAHHBIX OCHOBaMH THCTONIOrMH "
AMOPHUOJIOTHH
MPUKIIATHBIX 3a/1a4y | TEOPETUUYECKUX U MPaKTUYECKUX
oOpas3oBaTenLHOI 3HAHUH OMOJIOTMYECKHUX HAYK b1.0.11.02 Soosorus
p Y b1.0.11.03 boranmnka ¢ oCHOBaMH
NeATEeILHOCTH

MUKpPOOHONIOTUH U (DU3HOJIOTHH
pacteHuit

b1.0.11.04 Anaromus JeoBeka
B1.0.11.07 OOwias 3K0J10rHst
b1.0.11.06 dusnosorus
YeJI0BEKa U JKMBOTHBIX

b1.0.11.08 buoxumus

b1.0.11.09 MounekynspHas
OMOJIOTHS U TEHETHKA

Bb1.0.11.10 Teopus sBomOIUN
b1.0.11.05 TIlouBoBenenne ¢
OCHOBaMH 3€MJICIIEITHS

b1.0.12.01 OCHOBBEI
CTEXHOMETPUU U XHUMHYECKOTO
JKCIIEPUMEHTA

51.0.12.02 Oo6mas n

HeopraHuyeckast XUMUs
b1.0.12.03 Opranunueckas XuMus
U OCHOBBI CYNpPaMOJIEKYJISIPHOU
XUMHHA

b1.0.12.04 duznueckas 51
KOJIJIOWTHAS] XUMHS

b1.0.12.05 AHanuTHvecKas
XUMHS

b1.0.12.06 OcHOBBI MUHEPATIOTHN
1 KPUCTAJUIOXUMUHU

b1.0.12.07 TlpuknagHas XuMus u
OpraHUYECKUI CUHTE3

51.0.12.08 Xumus




BBICOKOMOJIEKYJISIPHBIX

COCTUHCHUHU

b1.0.13 Meronuka oOyueHus u
BOCIIUTAHUSA 1o pouIro
Oouonorus

b1.0.14 Meronuka oOy4eHus U
BOCIUTAHUS TI0 TPODUITIO XUMHS
b1.B.02 ®usudaeckas reorpadust
b1.B.03 buoreorpadus

b1.B.04 Oxonorus pacteHuil u
KUBOTHBIX

b1.B.05 OBOIIOIIOHHAS
¢usnonorus

b1.B.06 OcHOBBI TOKCUKOJIOTHUH
b1.B.07 XuMmMus mepexoIHbIX
JJIEMEHTOB

b1.B.08 XUMHYECKHIMA
SKCIIEPUMEHT B IIIKOJIE
b1.B./IB.01.01  Ilpodumakruka
BPEIHBIX MIPUBBIYCK u
(dhopMupoBaHue 310pOBOro 00pasza
JKU3HU

b1.B./IB.01.02 buonorus mona u
PENPOTYKTUBHOE 370POBBE
b1.B.JIB.02.01 Xumust
OHMOJIOTMYECKN aKTHBHBIX BEIIECTB
b1.B./IB.02.02 IIpupogusie u
CHHTETHYECKHE aHTUOKCHIAHTHI
b2.0.01(Y)  OszHakoMuTeIbHAS

IIPaKTHKA. 3HaKOMCTBO c
o0pa3oBarebHON OpraHu3auei
Bb2.0.02(Y) [IpoexTHO-
TEXHOJIOTHYECKas HpaKTHKA.
VY4eOHO-UCCIIeiOBaTENbCKA |
MPOCKTHAS JIESITENTEHOCTh
IIKOJTbHUKOB

Bb2.0.05(11) TexHomornyeckas
(TIpOEKTHO-TEXHOJIOTHYECKAas)
MIpaKTHKa. VYuebHo-
UCCIIeIOBATENbCKAS U MIPOCKTHAS
JeSITeITBbHOCTD IIKOJILHUKOB
Bb2.0.06(1I1) [lenaroruueckas
npakTtuka. OCHOBHAS LIKOJIA
Bb2.0.07(11) Ilegarorugeckas
npaktuka. Crapias mKosa
B2.B.01(Y) TexHonoruueckas

MIPaKTHKA

B2.B.02(Y) TexHonoruueckas
MIpaKTHKa. [IpakTHka o
CHUCTEMATHUKE pacreHui u

300JI0TUH TIO3BOHOYHBIX
B2.B.03(Y) TexHonoruueckas
MPAKTHKA. [IpakTuka o
[TOYBOBEACHUIO C  OCHOBAaMH
3eMIIeACITUS

B2.B.04(Y) TexHonoruueckas
MpaKTUKa. KommnekcHas
MPAKTHKA 110 XUMHU

B2.B.05(Y) TexHomoruveckas
MpaKTUKa. KommnekcHas
MPaKTHKA TI0 OMOJIOTHH




b2.0.08(I1m) [Ipexnummomuas
MpaKTHUKa
B3.01(I') [oxroroBka k cnadye u
chaya rOCyJapCTBEHHOTO
JK3aMeHa

b3.02(/]) Beimonaenue u 3ammra
BBIMMYCKHON  KBaJU(QHUKAIUOHHON
paboTHI
DT/1.02 DPusuojoruss KHUBBIX
cHCTEM

3HaHusl, yMeHusl, HaBbIKH (3YB) no nucuuniune
Tabnuna 3 — 3HaHus1, yMEHUsI, HaBbIKU, POPMUPYEMbIE TUCIUIIIIUHON

Kon n nasBanue

Nupukatopel 10CTHKEHUS

3HaHus1, yMEHUS, HABBIKU

KOMIIETEHIUU KOMIICTCHIIMH, 3aKPEIlJICHHBIC (dbopMHpyeMbIe TUCIUTUIMHON
3a TUCIUILIMHOM
[IK-1 IIK-1.1 O0OsazaeT HaBBIKAMHA 3names:
Criocoben HCII0JIb30BAHUS B | - (pU3HONOTHIO pacTeHU, KUBOTHBIX H
NPUMEHATh 3HAHHS | IPOPECCHOHATBLHOU YeJI0BeEKa;
B obnactu | 00pa3oBaTeIbHOU NCSITEILHOCTH | - COBPEMEHHBIC TIPEICTABJICHUS O
OMOJIOTHM W XUMHH | CHCTEMaTU3HPOBAHHBIX MOJICKYJISIPHBIX u FE€HETHYECKUX
JUISt pEIICHUS | TEOPETUYECKMX H  IMPAKTUYECKHX | OCHOBAX OMOJIOTHYECKUX MPOIIECCOB;
MPUKIAIHBIX 3a/a4 | 3HAaHUN OMOJIOTMYECKUX HAyK Ymems:
o0pa3oBaTeIIbHON - WCIOJBh30BaTh ECTECTBCHHOHAYUYHBIC
JIeITeIIbHOCTH 3HAHHS B npohecCHOHATBLHOM
JIEATENHHOCTH;
Bnaoemo:
- OMOXHMUYECKHUMU,
MOP(HOIOrHYECKUMU u
(hM3HOTOTUYICCKIMHI METOIaMH

N3YUCHUSA JKUBOI'O OpraHnu3Ma,




2 O0béM U TPYAOEMKOCTH JUCUMIIJIMHBI IO BUIAM YUeOHBbIX 3aHATHH. PopMbI

HpOMe)RYTO‘lHOﬁ aTTeCTallum.

Tabauma 4 — O6beM U TPYAOEMKOCTh AUCLUUIUIMHBI 10 BUIAM Y4eOHBIX 3aHATUN

OOmast TpyHOEeMKOCTh ¥ BHIBl Yy4eOHOH paboTHI MO

OO0BEM HacoB 1o
dhopmam oOydeHHS

JUCHUIITIMHE, IIPOBOJIUMEIC B Pa3HbIX (bopMax

00

1 OOu1ast Tpy1I0€MKOCTh AUCIUIIINHBI

72

2 KonraktHas pabora oOydarommMxcs ¢ HpernojaBaTeieM
(o Bu1aM y4eOHBIX 3aHATHI) (BCETO)

36

AynutopHas pabora (Bcero):

36

B TOM 4HUCJIC:

JICKIIMH

18

IMPAKTUYCCKUE 3aHATHUA, CCMUHAPbI

18

IIPaKTUKYMBbI

1a00paTOpHBIC PaOOTHI

B MHTEPAKTUBHOU (hopme

B JICKTPOHHOU (hopme

Bneaynuropnas pabota (Bcero):

B TOM qucie, WHIUWBHUAYaJIbHAA
06yqa}01unxc;[ C MpCIoaaBaTcICM

pabora

MIOJITOTOBKA KYPCOBOW pabOTHI /KOHTAKTHAs paboTa

IpynmoBas, HWHAMWBUAYAJIbHAA KOHCYJbTalUA U
WHbIC BU/IBI y4eOHOI JeATEIIHOCTH,
npeTycCMaTpUBAIOLIHIE IPYIIIOBYIO WIIN
VHAUBUIYAJIbHYIO o0y4aromuxcs c
PETo/IaBaTeIeM)

paboty

TBOpUecKas pabota (dcce)

3 CamocrosiTenpHas paboTa o0yJaromuxcs (Bcero)

36

4 TIpoMmexyTOYHasl aTTeCTaIMsl 00yUaIoIIEerocs

3auer —5 kypc 9 cemectp

3. Y4eOHO-TeMaTHYeCKHUH IIAH U COAEPKaHHe JAHCHMIIIMHBI.

3.1 YuyeOHO-TeMATHUYECKHII MJIAH

Tabnuua 5 - Yue6HO-TeMaTHuecKui mi1aH 04HOM hopMbl 00yUeHHSI

A Buabl yueOHbIX 3aHATHIH, BKJIIOYAS
=
= 2 CaMOCTOSITEIbHYIO PadoTy
s E g oO0y4amummMxcs H TPYA0EMKOCTh
5.2 9 DopmbI
© 8 3 (B yacax)
Ne Paznen O =Y TeKyLero
< ayaUTOPHbIE caMocCTosiTe
n/n AUCHMILINHBI o, KOHTPOJIfA
e yuyeOHbIe 3aHATHA  |JIbHasA
yCIeBaeMOCTH
BCEro | JIeKIUM | CeMHMHAapbI, pabGora
npakTHyeck |00yYarOIHX
e 3aHATHa | CH
1. Krmerka kak eAWHHMIA 5 1 2 2 Bomnpoc
(bu3nonornueckux ceMuHapa,
npoueccoB.  CTpykTypa pedepar
KJIETKA —
KOMITAPTMEHTAIN3AlUs B
KIeTKax BBICIIIUX
DPraHU3MOB.
2. | BayrpukierouHelii = u 5 1 2 2 Bompoc
BHEKJICTOYHBIN ceMuHapa,
MaTpPHKC. pedepar




2 Buabl yueOHbIX 3aHATHH, BRJIOYAS
= § N CaMOCTOSITEIbHYIO padoTy
S £ § 00y4yaloluxcsi ¥ TPYA0eMKOCTh
E =§ S (B yacax) Popme
Ne Pasnen © 53 TEKYILero
n/n AUCHUILIUHBI E 4yUTOPHbIC camocrosTe KOHTPOJIs
yuyeOHbIe 3aHATUSL  |JIbHAS
yCHeBaeMOCTH
BCEro | JIeKIMH | CEeMHUHAPBI, pabora
npakTuyeck |00y4Yaromux
e 3aHATHA | CH

3. | Mudopmarmonnas 8 2 2 4 Bonpoc cemunapal
CUCTEMa KIICTKH. pedepar

4. | OOMeH  BelleCTB U 8 2 2 4 Bomnpoc cemunapal
SHEPrUU B KJIETKE. pedepar

5. | ®usmnogorus KIEeTOYHOMN 8 2 2 4 Bomnpoc
MeMOpaHbl. TpaHcmopt ceMHHapa,
BCIIICCTB gyepes pedepar
MeMOpaHy — MaCCUBHBIH
51 AKTHUBHBIN.
buosnexkrpuueckue
MMOTEHIHAIIBL. Ponp
OHOIIEKTPUIECKUX
MOTCHIINAJIOB B
(GYHKIIMOHUPOBAHHUH
JKUBBIX CUCTEM.

6. | Ca®- 8 2 4 Bompoc
TPAHCIIOPTHPYIOIINE ceMuHapa,
CUCTEMBl M MEXaHH3MBI pedepar
peTyISII YPOBHS
KaJIbIUs B KJIETKE.

7. | B3aumogeiictue 8 2 2 4 Bomnpoc
KIIETOK — CHHAIICBI H ceMHHapa,
peLenTopshl. pedepar
TpancmemOpanHas
nepeaaya CHTHAJIOB.

Menuaropsl.
buorennnie aMUHBI.

8. | Crpecc, cTpecc- 8 2 2 4 Bormpoc
pean3yolue u cTpecc- ceMHHapa,
JUMUTHPYIOIIHE pedepar
CUCTEMBL.

9. | MexaHU3MBI 8 2 2 4 Bompoc
UMMYHHTETA. ceMHHapa,
HeiiposnnokpunHsie pedepar
MEXaHU3MBI PETYIISIIHH
byHKIMA VMMYHHOH
CUCTEMBL.

10. | Knerounsrit IIHAKIT, 8 2 2 4 Bomnpoc cemunapal
arornTo3 U OHKOTCHE3. pedepat
NTOI'O 72 18 18 36




3.2. CopepxxaHue 3aHATHI IO BUAAM Y4eOHOI padoThI
Tabmuma 6 — ConepkaHue TUCIUIUTHHBI

HaumenoBanme pa3jaena
JTUCIHHUIIINHEI

Conep:xanue

Kierka kak equauna ¢Gu3noa0ruuyecKux npoueccoB.

Codeporcanue 1eKYUOHHO20 Kypca

1.1. | Crpykrypa kietku — | CTpoeHHe KIIETKH — BHYTPUKIIETOUHBIE OPraHeIbl, LIUTOCKENET,
KOMIIaPTMEHTAIM3alusl B | HUTO30/1b. Pa3Mepel KIETOK W BHYTPHUKIETOYHBIX CTPYKTYP.
KIJIETKax BbICIINX | Perynsanus Ki1eTouHbIx QyHKIUA.

OpraHu3MOB.

Temwl npaxmuuecxux/cemuHa CKUX 3QHAMUL

1.1. | Knerka xak enuHuua | CTpoeHue KJIETKU — BHYTPUKIETOUYHbIE OpraHesulbl, LIUTOCKENIET,
($U3HOIOrHYECKUX UTO30J7b. Pa3mepbl KIE€TOK M BHYTPUKIETOUYHBIX CTPYKTYD.
IIPOLIECCOB. Perynsauus ki1eTouHbIX QyHKIUI.

2. | BHYTpHKJIETOUHBIIi 1 BHEKJIETOYHbIIi MaTPHKC.

Codeporcanue 1eKYUOHHO20 Kypca

2.1. | buoxumus MuxkpodunameHTsl, MUKpPOTpPYOOUKH, IIPOMEKYTOYHBIE
BHYTPUKIIETOYHOTO MHUKPO(DUITAMEHTBHI.

MaTpHKca.

Tembl npaxmuyecKux/CemunHapCcrKux 3aHsamuil

2.1. | BHYyTpHUKIETOYHBII u | MukpoduiameHTsl, MUKpPOTpPYOOUKH, IIPOMEXKYTOUHBIE
BHEKJIETOUHBIA MaTPUKC. | MUKPO(UIAMEHTHI.

CocTtaB BHEKJIETOYHOrO MaTpukca — (UOpHIUISIpHBIE Oe€NKH,
NoJMCaxapuibl, TNpoTeoriavkaHbl. bazanpHas wmemOpana —
crenuaiu3upoBaHHas ~ ¢opMa  BHEKJIETOYHOIO  MaTpHUKca.
WuTerpunsl. B3aumoaeicTBUE IMTOCKENETAa W BHEKJIETOYHOIO
MaTpHUKca.

3. | MudopmanmoHHas cucreMa KJIeTKH.

Cooeporcanue 1eKyuoHHO20 Kypca

3.1.

Bocnpoussenenue u
peanuzanus
reHEeTUYECKOU

UHpOpMaLIUH.

Bocnpoussenenue u peanusanysi reHETHUECKON HHPOPMAIUH.

3.2.

CBoiicTBa TE€HETHUYECKOH
uH(pOpMaLIUH.

CBoiicTBa reHeTHYecKoi HHpOpMAaIIUH.

Temwl npakmuueCKux/ceMuHa

CKUX 3aHAMUU

3.1. | Knerounoe siypo. Knerounoe siapo. CtpykTypHO-(DYHKIIMOHANBHAS OpraHU3alus
xpoMocoM. KOMIIAKTHOCTH TIeHOMa »HYKapuoT. XpPOMOCOMBI
miekonuramux. Kapuorumn.

3.2. | BocripousBeacuue u | Permukanus JIHK u e€ perymsauus. Tpanckpumnuus U CTpyKTypa
peanuzanus TPAHCKPUIITOHOB.  Perynsinuss TpaHCKPUNIUMU Y  DYKapHOT.
T€HETHYECKON [Tpoueccunr PHK — kenuposanue, nonraaeHUIMpOBaHUE.
uHpOpMaLIUH.

3.3. | Bocripoussencuue u | XapakTepucTuka TeHeTnueckoro koma. CTpykrypa pubocom.
peanu3anus Cunres nonurentuaoB Ha pubocome (Tpancnsius).
TE€HETUYECKON
uHpOpMaLIUH.

3.4. | UndopmarmonHas Knerounoe simpo. CTpyKTypHO-(QDYHKIIMOHAJIbHAS OpTaHU3aIs
cucremMa KJIETKH | XpoMocoM. KoMMIakTHOCTh TreHOMa 3YKapuoT. XPOMOCOMBI

(KonTponwHas paborta).

miuekonuTaronmx. Kapuorun. Perumukanus JIHK u e€ perynsinus.




Ne | HaumeHoBaHue pa3zjaesia
Conep:xxanue

n/n JUCIUIIINHBI
Tpanckpunuus © CTPyKTypa TPAaHCKPUNTOHOB. Perymsnus
Tpanckpunuu y sykapuot. IIpouneccunr PHK — kenupoBanue,
[OJINAJCHUIIMPOBAaHNE. XapaKTEpUCTHUKA TIE€HETHUYECKOTo KOoja.
Crpykrypa pubocoM. CHHTE3 NOJUNENTHIOB Ha pubocome
(Tpaucasius).

4. | O0MeH BellleCTB M YJHEPTHH B KJIETKe.

Codeporcanue 1eKYUOHHO20 Kypca

4.1. | OoMmen BEIIECTB u | Onpenenenne TOHATUH 00 OOMEHE BEIIECTB, JHEPrUU U
SHEPTUU B KJIETKE. uH(popMaluu: MeTaboIu3M, KaTaboJIu3M, aHabonm3wm,

pELENTOPHBIE CUCTEMBI.

4.2. | YpoBHH perymsnuu | CBsi3b MEXIy OOMEHOM O€JIKOB, YIJIeBOJAOB U JUNUaAoB. OOMeH
oOMeHa  BEIIECTB B | BEIIECTB KAaK €IMHAs CHCTEMa IPOLECCOB. YPOBHU DETYJSALUU
OpraHus3Me. oOMeHa BewlecTB B opraHu3zMe. MoOJeKyJIsapHbIA  ypOBEHb

perynsuun. KiieTouHbll ypOBEHb PETYJISLIUH.

Temvl npakmuyeckKux/cemuHapcKux 3ausamuil

4.1. | Xumuueckuit cocraB | KomndyecTBeHHOE OIpeielicHre HOHOB XJIopa, Maraus u ¢ocgopa.
KIICTKU. O6wmen | OnpeneneHue KOHILIEHTPALlMM TIIOKO3bl B KpOBU. BrnusiHue
YTJIEBOJIOB. OOMeH | MHCyNTMHA Ha COJAEpKaHue TJIIOKO3bl B KpoBu. OrpezeneHue
JUTIHUIOB. KOHI[EHTPAllUU TJIIOKO3bl B KPOBH. BiusHHe WHCylIMHAa Ha

co/lepaHUE TJIOKO3bl B  KpoBu. OmpeneneHue 001ero
XOJIeCTepUHA B CHIBOPOTKE KPOBH.

4.2. | Oomen BEIIECTB u | OnpeneneHue MOHATHH 00 oOOMEHE BEUIECTB, JHEPrUU U
SHEPrUuu B KJIeTKe | nH(opMaLuu: MeTaboIH3M, KaTaboIu3M, aHabonm3wm,
(cemunap). peuenTopubie cuctembl. CBsi3b MEXAy OOMEHOM OEJIKOB,

yIIeBoaoB W JunuaoB. OOMEH BelIecTB Kak eIuHas CHCTeMa
IIPOLIECCOB. YPOBHU PETYJALIMA OOMEHa BEUIECTB B OpPraHU3Me.
MonekynsipHblii  ypoBeHb peryisiiuu. KieTouHblii  ypoBeHb
PETYIISIIHH.

5. | ®u3H0/10THsl KJIETOYHOH MeMOpaHblI.

Cooepoicanue 1eKyuoHH020 Kypca

5.1. | Poap Oumonnexkrpuueckux | Mctopus OTKPBITHS OMOAIEKTPUIECKUX ITOTEHIMAJIOB.
MOTEHIINAJIOB B | Knaccuduxarnms OMODIEKTPUIECKUX MOTEHI[MAJIOB.
(GYHKIIMOHUPOBAHUH buonornyeckuii 35€KTpOreHes.

JKUBBIX CUCTEM.

5.2. | Poap OuodneKkTpuYecKHux | DHepreTudyeckass  poib  OHMODIEKTPUUECKUX  MOTEHIIUAJIOB.
MOTEHITUAIOB B | PerynsaropHas posib OM03JE€KTPHUUECKUX TOTEHIIUAIIOB.
(GYHKITMOHUPOBAHHUH
JKUBBIX CUCTEM.

5.3 | Tpaucmopr BeriecTB | TpancnopT BemiecTB uepe3 MeMOpaHy. [laccHBHBIN TpaHCIOPT.
yepes MeMOpaHy  — | AKTUBHBINA TPaHCIIOPT.

MTACCUBHBIN U AKTUBHBIM.

Tembl npaKmuyecKux/cemuHapcKux 3aHamutl

5.1. | Poap Ouonnexkrpuueckux | Mctopus OTKPBITHS OHOAIEKTPUYECKUX MTOTEHIMAJIOB.
MOTEHIINAJIOB B | Kiaccuduxarnms OMODJIEKTPUIECKUX MOTEHIMAJIOB.
(GYHKIMOHUPOBAHUH buonornueckuit 3JIEKTPOTEHE3. OHepreTudeckas poJib
JKUBBIX CUCTEM. OMODIIEKTPUIECKUX MOTEHIMAJIOB. PerynstopHas ~ poib

OMORIEKTPUIECKUX TTOTCHIINAJIOB.

5.2. | HaGmonenue HaGnronenune Ouosnekrpuueckux siBineHul (1 w2 OmbITHI
OMOAIEKTPUUECKUX ["anbBany, onbIT MaTTeyun).
sapieHuit (1 u 2 ombITHI
I'anpBany, OITBIT
Marteyumn).

5.3. | @usnonorus kietouHoit | Mcropust OTKPBITUS OMOAIEKTPUIECKUX MTOTEHITMAJIOB.
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HaumenoBanme pa3jaeina

Conep:xxanue
n/n JUCIUIIINHBI
MeMOpaHBbI Knaccudukanus OMOdTIEKTPUIECKUX MIOTEHLIMAJIOB.
(KonTponwsHas pabora). buonornueckuit 3JIEKTPOTrEHE3. DHepreTudeckas pob
OMOAJIEKTPUYIECKUX IIOTEHLIUAJIOB. Perynstopras  poinb
OMORJIEKTPUYECKUX MOTEHIIMAJIOB. TpaHCHOPT BELIECTB Yepe3
MeMOpany. IlaccuBHBINM TpaHCIOPT. AKTUBHBIN TPAHCHOPT.
6. | Ca?*-TpaHcHOpTHpYIOLIME CHCTEMbI M MEXAaHH3Mbl PeryJsiiii YPOBHS KaJblus B
KJIETKe.
Cooeporcanue 1eKyuoHHO20 Kypca
6.1. | Ca%*- KanbuueBbie HacOCHl )KUBOM KJIETKH. MexaHu3M MepeHoca HOHOB
TPaHCIOPTUPYIOLIUE kanpuusa. Crtpoenme u  pabora  kainbuueBod — ATdas3bl.
CHCTEMBI. N3odepments! kanpimeBoir ATdaszwl.
6.2. | Bayrpuknerounsie Ca®*- | Buytpuknerounsie Ca?'-cBs3pBaromye 6enku — KnaccupuKarms,
CBS3BIBAIOIINE OETIKH. CTPYKTYpa U MeXaHu3M (QYHKIHOHUPOBAHUSI.
Temuvr I’ldel’l’lu'iéCKuX/CeMuHa CKUX 3aHAMUU
6.1. | Ctpoenne u  paborta | Ctpoenne u pabota kampuueBoit AT®da3pl. M30depMeHTsI
kanbieBoit ATdaszsl. KaJIbLIUEBOM AT®da3bL. Kansuuessie KaHaJbl
CapKOIJIa3MaTHYECKOT0 PETUKYIyMa.
6.2. | Bayrpuknerounsie Ca®*- | Buyrpukierounsie Ca?'-cBsi3pBaromye 6enku — KnaccupuKarms,
CBS3BIBAIONINE OETIKU. CTPYKTYpa U MeXaHu3M (QYHKIHOHHPOBAHUSI.
7. | B3amMopeiicTBMe KJI€TOK — CHHANChl W peuentopbl. TpancmemOpaHHas mnepeaada
curiayios. Meauaropel. buoreHubie aMuHbI.
Codeporcanue 1eKYUOHHO20 Kypca
7.1. | B3aumonelicTBue KIETOK | MeauaTtopbl, CHHAIChl, HMHOTPONHBIA U  METaOOTPOIHBIH
— CHHAIICHI M PEIIENTOPBL. | PELENTOPHI.
7.2. | Penientopbl TOPMOHOB. Penienntopbl ropMOHOB, UX THUIIBI U G-0enku.
7.3. | BHyTpHKIEeTOYHBIE nAM®-onocpenoBannbie myTH, nl M®- u NO-onocpenoBanHbie

CUTHAJIbHBIC ITYTH.

nytu. [lyTu, onocpenoBaHHble TUMUAAMA U HOHAMU Ca?". [TyTu,
ornocpesioBaHHbIe OekoM Ras.

Temwl npaxmuquKux/ceMuHa CKUX 3aHAMUL
7.1. | B3aumojeiictBue kieTok | MeauaTopsl, CHHAINChl, HOHOTPONHBIE W  MeTaOOTPOIHBIN
— CHHAIICHI M PELENTOPBL. | peLenTOpPBL.
7.2. | BHyTpHuKIIETOUHBIE Pomnb cAMP-3aBucumoit CHUCTEMBI BHYTPHUKIIETOUHON
CHUTHAJIbHBIC Ty TH. CHTHAIU3AllAH. Ponb cGMP-3aBucumont CHCTEMBI
BHYTPHUKIIETOUHON CUTHAJIA3ALUU. Ponp MeTabO0JIUTOB
dochomunazer C, apaxuJOHOBOW KUCIOTHI BO BHYTPUKIETOUHOM
CUTHAJIM3ALIUN.
7.3. | buoreHHble aMUHBI. buorenHble aMUHBI — KaTeXOJaMHUHBI, AO(AaMHH, CEPOTOHHH WU
TUCTaMUH.
8. | Ctpecc, cTpecc-peasiu3youme 1 cTpecc-THMUTHPYIOLINE CHCTEMBbI.

Cooeporcanue 1eKyuoHHO20 Kypca

8.1.

Crpecc.

®denomen crtpecca. Crpecc-peakiusa. Crtpecc-cucrema. Crtpecc-
JUMUTHPYIOIIUE CUCTEMBI.

Temuvr I’lpaKmuLl€CK1/tX/C€MMHCl

CKUX 3QHAMUU

8.1. | Ompenenenue OrnpezeneHne CTpecCOpPHON YCTOMUUBOCTU CEPACUHO-COCYIUCTOMN
CTPECCOPHOMN cucteMbl. OCHOBBI IIPEAPACIIONIOKEHHOCTH M YCTOMYMBOCTH K
YCTOMYMBOCTU CEPJIEYHO- | CTPECCOPHBIM IOBPEXKICHUSM.

COCYJMCTON CUCTEMBI.

8.2. | Crpecc, ctpecc- | denomen crpecca. Crtpecc-peakiusi. Ctpecc-cucrema. Ctpecc-
peau3yIolme U CTpecc- | peaausyloniie cucteMbl. CTpecc-TUMUTHPYIOIINE CUCTEMBI.
JIAMUTHPYIOIINE
cucreMbl (CeMuHap).

9. | Mexanu3mbl uMMyHHTeTa. HelipodHAOKpPHHHbIE MeXaHHM3Mbl peryJasinuu  (pyHKnuii
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Ne | HaumeHoBaHue pa3zjaesia
Conep:xxanue

n/n JUCIUIIINHBI
HUMMYHHOH CHCTEMBI.

Cooeporcanue 1eKyuoHHO20 Kypca

9.1. | UMMyHHBIE peaKIiu. Bocnanenne. Meauatopel BocnaneHus. VMMyHHBIE peakiuu.
Anturensl. Kierousble ¥ r'yMOpajibHble HMMYHHbIE PEAKIIMH.

9.2. | HeliposHIOKpHUHHBIE MonekyngapHble  OCHOBBI ~ HEHPOrOPMOHAJIBHOW  PETYJISALIMHN
MEXaHU3MBbl  peryssiuu | MMMyHHOH cuctemsbl. Binusaue AKTI u riirokokopTUKOHMI0B Ha
byHKIUi UMMYHHOH | QYHKIUM HUMMYHHOH CHCTeMbl. BiusHuEe aapeHepruueckux
CUCTEMBI. COCMHEHNWH Ha (YHKUMM HMMYHHOM CHCTeMbl. BnusHue

TUPEOTPOITHOTO TOPMOHA HA (YHKIMH HMMMYHHOW CHCTEMBI.
BrusiHre 10J0BBIX TOPMOHOB HA (DYHKIIMA UMMYHHON CHCTEMBI.

Tembl npakmuyecKux/cemuHapcKux 3aHamuil

9.1. | OcHoBHble mposiBieHUs U | OnpenesieHue TOHATHS — «UMMYHUTET». [ naBHble (QyHKINH
MEXaHU3Mbl HMMYHHOTO | HMMMYHHON CHCTeMbl. AHATOMUS U (PHU3UOJIOTUS HMMYHHOU
OTBETA. cucteMbl. OCHOBHbIE 3aKOHOMEPHOCTH pPa3BUTUS HMMYHHOI'O

otBeta. ['ymopanbHble (axkTopbl uMMyHHTETa. CTaguu pa3BUTHUS
MMMYHHOTO oTBeTa. MIMMyHHas nojcucreMa Koxku. MIMMmyHHas
CUCTEMa CIM3UCTBIX 000JI0UEK.

9.2. | HeiiposHIOKpHHHEIE MounekyJIipHbIE  OCHOBBI ~ HEHMPOIOPMOHAJIBHOM  PETYJISLUU
MEXaHU3Mbl  PEryJsiuu | UMMYHHOU cucTembl. Biusauue AKTI u riatokokKOpTUKOHMIOB Ha
byHKIUI UMMYHHOH | QYHKIMUM HUMMYHHOM CHUCTEMbl. BiusHuE aapeHepruueckux
CHUCTEMBI. coeMHEHUN Ha (YHKUIMM UMMYHHOM cHcTeMbl. BrusHue

TUPEOTPOITHOTO TOPMOHAa Ha (YHKIMHM HMMYHHOH CHCTEMBI.
Brnusinue nojgoBbIX TOpPMOHOB Ha (DYHKIIMM MIMMYHHOM CHCTEMBI.

9.3. | HeiiposHIOKpHHHEIE Onpenenenue NOHATUA «UMMYyHUTET». [naBHble (QyHKUIMN
MEXaHU3Mbl  PEryJIsilUN | IMMYHHON cHUCTeMbl. AHaTOMUs U (HU3UOJOTHS HMMMYHHOM
byHKIUI UMMYHHOH | cucTeMbl. OCHOBHbBIE 3aKOHOMEPHOCTH pa3BUTHS HUMMYHHOI'O
cucreMbl (KonTponpHas | otBeta. ['ymopanbHble (akTopsl UMMyHUTETa. CTaAuK pa3BUTHS
pabora). MMMYHHOTO oTBeTa. MIMMyHHas nojcucreMa Koxku. MIMMyHHas

cUcTeMa  CIM3UCTBIX  000jJ04ek. MoJeKyssipHble  OCHOBBI
HEMPOrOPMOHAIBHON PEryIsiiMM UMMYHHOW CHUCTEMBbI. BiusHue
AKTI 1 raroKOKOPTUKOUAOB Ha (DYHKIIMM UMMYHHOH CHUCTEMBI.
Bnusinue agpeHepruyeckux COeqMHEHUH Ha GYHKIMU UMMYHHON
CHUCTEMBl. BiMsHHE THUPEOTPONHOTO TOPMOHa Ha (QYHKLUUHU
MMMYHHOU CUCTEMbI. BiMsiHHE MOJIOBBIX TOPMOHOB Ha (DYHKIMH
MMMYHHOU CUCTEMBI.

10. | KineTouHblii IUKJI, aNIONTO3 M OHKOI'€He3.

Cooepoicanue 1eKyuoHH020 Kypca

10.1. | Perymsiuus  knetouHoro | Ilepuoasl  kieroyHoro mukia. Mwuto3. LlukmuH3aBUCHMBIE
LUKJIA. KkMHa3bl. CHUrHalbHbIE NYTH, HUAYIHME K [HUKIWH3aBUCHUMbBIM

KMHa3aM. MexaHu3M JIeHCTBUS  KOMIUIEKCOB LMKJIMH  —
UUKIMH3aBUCUMbIE KHHa3bl B KJIE€TOYHOM mukie. KoHTpousb
KJIETKU 33 IPOXOXKACHUEM KJIETOYHOIO IIUKJIA.

Tembl npaKmuyecKux/cemuHapcKux 3aHsamutl

10.1. | Knetounsrii nuki. | [lepuonpl  knerouHoro 1ukia. [lMKIMH3aBUCHMBIE KHHA3bI.
ATIONTO3 U OHKOTEHE3. CurHanbHble TyTH, HUAYIIME K IUKIMH3aBUCUMBIM KHHA3aM.

MexaHn3m OeHCTBUS KOMILJIEKCOB LIMKJIMH — LUKINH3aBUCHUMBIE
KMHa3bl B  KJIeTOYHOM 1ukie. KoHTponb  KiIeTku  3a
IPOXO0XACHUEM KJIETOYHOIO LIUKJIA.

10.2. | AnonTo3 u OHKOTEHE3. ArmonTo3: myckoBbie (aKTOphl. bruonormdeckas poib aronTosa.
I'eneTnyeckas nmpupoja OHKOreHe3a (TUIbl T'€HOB, OTBEYAIOIIMX
3a OHKOTEHE3, CIOCOObI M3MEHEHHUS TeHOMa KIIETKH). ATONTO3:
CBSI3aHHbBIE C HUM IPOTOOHKOT'€HbI U OIIYXOJIEBBIE CYIPECCOPHI.

dopma UTOrOBOr0 KOHTPOJISI: 3a4eT

12




4 TlopsiI0K OLlEHMBAHUS YCIIEBAEMOCTH U C(POPMHUPOBAHHOCTH KOMIIETEHIIM A
o0yyaroerocsi B TeKyleid  NIpOMeKyTOYHOM aTTecTaluH.

JUis TOJOXHUTEIbHON OLEHKHM MO pe3yibTaTaM OCBOEHHUS AMCLUIUIMHBI OOyuaromemycs
HE00XO0JMMO BBIIIOJHUTh BCE YCTAHOBJIEHHBIE BU/Ibl yUeOHOU pabOTHI.

Tabmuua 7 - bannpHO-peHTHHrOBast OIIEHKa pe3yJbTaToB yueOHOU paboThl 00ydaromuxcs Imo
BusaM (bPC)

VYyebOuas Cymma | Buael u pe3yinbTaThl OlLeHKa B aTTecTalliu Bamiel
pabota (Bujbl) | 6ayuIoB | y4eOHOU pabOTHI

9 cemecTp
Texkymas 80 |ITocemenne 3ausaruii|l0 6amnos 3a 100%  mocemenue 0-10
yueOHast (Hanuume ayJTUTOPHBIX 3aHATHI
pabora B KOHCIIEKTOB JICKIIUH,
cemecTpe BBITTOJIHEHUE na0.
(ITocemenue pabor)
3aHITHIA 1o 3amuTa 2 o0amna 3a odopmIleHHYIO B 0-30
pacrucaHuio u 71a00paTOPHBIX PaOOT|COOTBETCTBUU C TpPEOOBAaHUSAMH H
BBIIOJIHEHHUE (15 pabor). 3alIUIICHHYIO 71a60paTOPHYIO
3aJaHUi) paboty

CPC BbInoiHeHue |12 0amnoB 3a rpamotHoe u uetkoe| 0-12
WHIUBUAYATBHOTO  [M3JI0’KEHUE TIOHATUHHOTO arapara

3aJIaHHs
CPC - Tekymiee|2 TECTOBBIX cCpe3a 3a KaXAbld W3 0-28
TECTUPOBAHUE KOTOPBIX MOXHO Tmonyuuts 14
0a/1J10B
HToro no rexkyuieii padbore B ceMmecTpe 0-80
[TpomexyTouH 20  |Teopermueckmii Bompoc|10  6ajlJIoOB 32  TCOPETHYCCKHIA 0-10
as aTTecTarus BOIIPOC
(3auer c [MpuknagHoe 3aganre (10 6aJJI0OB 3a MPaBUIBHO BBITIOJHEHHOE 0-10
OIICHKOM) 3a/1aHne
Hroro 3a 3auer 0-20
CymMapHasi olleHKa IO AUCHHUILINHE: Cymma 6anioB TeKyllell U IpoMeXyTOUYHOM

aTTeCcTalluu 51-10006.

[TepeBon 6amioB u3 100-0amibpHOM MIKanel B OYKBEHHBINM YKBUBAJICHT 3a4E€THOM OLIGHKH

Cymma 6aj1i10B OT1merka BykBeHHBI 3JKBUBAJICHT
A THCHMILIMHBI
86 — 100 5 OtinyHO
66 — 85 4 Xoporo
51-65 3 Y IOBIETBOPUTEIILHO
0-50 2 HeynoBiieTBOpUTENBHO

5 MarepuajabHO-TeXHUYECKOe, IPOrpaMMHOe H Y4eOHO-MeToinYecKoe odecneyeHue
AUCHUIIJIMHBI.
5.1 YueOHnas auTeparypa

a) OCHOBHas yueOHasl JuTeparypa:

1. Yupkora, E.H. ®usnonorus denoBeka W KUBOTHBIX : ydeOHoe mocoome / E.H. Uupkora,
C.M. 3aBaneeBa, H.H. CanpixoBa ; OpeHOyprckuii rocyaapcTBeHHBIH yHUBepcuteT. — OpeHOypr :
OpenOyprckuii rocy1apcTBEHHbBIN yHUBEpCUTET, 2017. — 117 c. : un. — Pexxum goctyna: 1mo moAmnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=481733 (nata oOpamienus: 15.11.2020). —
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bubnuorp. B kH. — ISBN 978-5-7410-1743-2. — TekcT : 37E€KTPOHHBIMN.

2. Jlo6potBopckasi, C.I'. AHatoMusi u (HU3MOJIOTHSI OCHOBHBIX CHUCTEM M OpPIraHOB 4YellOBeKa :
yueObnoe mocodoue / C.I. oOporBopckas, MW.B.XykoBa ; Kazanckuii HarmoHAJIbHBIN
UCCIIENIOBATEIIbCKUM  TEXHOJIOrM4Yeckud  yHuBepcurer. —  Kaszanb:  Kasanckuid  HaydHO-
uccienaoBarenbckuit Texnonorndeckuii yausepcuter (KHUTY), 2017. — 96 c. : cxem., Tabi., ui. —
Pexxum nocryna: mo momnucke. — URL: https://biblioclub.ru/index.php?page=book&id=500679 (nara
obpamenus: 15.11.2020). — bubauorp.: c. 90. — ISBN 978-5-7882-2100-7. — TekcT: 2JI€KTPOHHBIH.

3. Heitpodusuonorus. OcHoBHOI Kypc: yueOHoe mocobue / A.A. Jlebenes, B.B. Pycanosckuid,
B.A. Jle6enes, I1. /1. IllabanoB. — Mocksa; bepnun : lupekr-Menua, 2019. — 271 c.: uin. — Pexxum
noctyna: no noxanucke. — URL: https://biblioclub.ru/index.php?page=book&id=499765 (nara
obpamenus: 15.11.2020). — bubmmorp. B kH. — ISBN 978-5-4475-9973-7. — TekcT: 3eKTpOHHBII

0) 1OMOJIHUTE/IbHAS JINTepaTypa
1. Tapacosa, O.JI. ®u3nonorus NEeHTPAIbHONW HEPBHOM cucTeMbl: yueOHoe rmocodue / O.JI. Tapacora.
— KemepoBo: Kemeposckuii rocynapcrBeHHslii yHuBepeutet, 2009. — 99 c. — Pexxum gocryna: mo
noamucke. —  URL: https://biblioclub.ru/index.php?page=book&id=232749 (nata  oOpaiieHus:
15.11.2020). — ISBN 978-5-8353-0961-0. — TekcT : 311€KTPOHHBII.

2. ApedneBa, A.B. Heitpodusuonorus: ydebnoe mocobue / A.B. ApedneBa, H.H. I'peOuena ;
TIOMEHCKHI TIOCYJapCTBEHHBIM YHMBEPCUTET. — TIOMEeHb: TIOMEHCKHH T'OCYJapCTBEHHBII
yHuBepcuter, 2016. — 190 c.: 1. — Pexum  pocryna: 0  IOIMNHUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=571788 (nata ob6pamenus: 15.11.2020). -
bubmuorp. B kH. — ISBN 978-5-400-01192-4. — TekcT: 37ME€KTPOHHBIM.

5.2 MaTepuabHO-TeXHHYECKOEe M IPOrPaMMHoOe o0ecniedeHue JMCHUIIIMHBI.
Y4eOHble 3aHATHS IO AUCHUILTHHE PpoBoasATcs B yueOHbIX ayautopusx KI'TIN Keml'V:

219 JlaGopaTopusi OuosiorMu 4esjaoBeKa. YueOHas ayauTopus (MyJIbTUMEIUIHAs) MAJs
IIPOBEJCHMUSL:
- 3aHATUH JEKIMOHHOTO THIIA;
-3aHATUI CEMUHAPCKOTO (ITPaKTUYECKOI0) THUIIA;
- IPYNIOBBIX U UHANBUAYAJIbHBIX KOHCYJIbTALINH;
- TEKYIIEro KOHTPOJISl U MPOMEKYTOYHON aTTECTALIUH.
CneuunanuznpoBanHas (yueOHasi) MebeJib: 10CKa MeJIOBas, Kadepa, CTONbI, CTYIbsI.
OOopynoBanue AJisi Npe3eHTAUMH Y4eOHOI0 MaTepuHaa: CcmayuoHapHoe - HOYTOYK, MPOEKTOp,
TEJIEBU30DP.
JlabopaTopHoe oOopyaoBaHue W MarTepuaibl: Mukpockons! (10 1mT.), Beckl, IpenapoBajbHBIH
CTOJIMK, XOJOAUIBHUK, TUTPOMETPHI (2 LIT.), MUKpOIIpENnapaThl JeMOHCTPAlMOHHbIE: 110 (PU3HOIOTUH
U aHAaTOMUHU YEJIOBEKa, MO LUTOJOTHUH, MO THUCTOJOTMM, IO 53MOPHOJIOTHHM, MaTepuajbl st
JTa00paTOPHBIX PabOT (XMMHUYECKas MOCYyNa, PEaKTHBBI, XUPYPrUUECKHUEe WHCTPYMEHTHI, Mpernaparsl),
pocTomep, MUKpPO/103aTOPbl 1 HAKOHEYHHUKH, CUETHBIE Kamepbl [ opsieBa, HaOOp 1715 onpeeseHns TPy
KPOBH, HA0OD A1 OTIpeIeIeHUs] MOYEBUHBI, OETIKOB U T.11.
YueOHO-HAr/IsAAIHbIE TOCOOMA: IJJaKaThl W JEMOHCTPAaLlMOHHBbIE TaOMUIBI Ji IPOBENCHUS
JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUH 110 TUCHUIUIMHE «DUZNOTIOTHS KUBBIX CUCTEM.
Hcnoab3yemoe mporpamvuoe odecriedenue: MSWindows (MicrosoftimaginePremium 3 year mo
cyosutieHsnonHomy jgorosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoGomHO pacmpoctpansemoe [10).
HNutepner ¢ odecneuenuem gocryna 8 JUOC.

5.3. CoBpeMeHHbIe Po(eccCHOHAIbHBIE 0a3bI IAaHHBIX M HH(POPMALHOHHbIE CIIPABOYHbIE
CHCTEMBI.

1. Anaromus u ¢usuosiorus denoneka. Hayuno-momynsapHseiid caift. baza 3HaHuil mo Ouonoruu
yentoBeka. DU3noorus, KJaeTounas OHOJIOTHs, TeHeTHKa, Onoxumus - Www.molbiol.edu.ru

2. Pecypc «baza 3HaHHMII TO OHOJIOTMM YEIOBEKAa» COACPKUT YUYEOHUKH IO MOJICKYJISIPHOM
OMONOTHM  YeNOBeKa, OWOXMMHH, (HU3HOIOTUM, TEHHOH U OEIKOBOM WHXXCHEPHUH -
http://humbio.ru/

3. CopocoBckwuit o0pa3oBaTeNbHBIHI KypHaI Ha caiire WWW.ISSep.rssi.ru;
http://www.netbook.perm.ru/soj.html
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https://biblioclub.ru/index.php?page=book&id=500679
https://biblioclub.ru/index.php?page=book&id=499765
https://biblioclub.ru/index.php?page=book&id=232749
https://biblioclub.ru/index.php?page=book&id=571788
http://www.molbiol.edu.ru/
http://humbio.ru/
http://www.issep.rssi.ru/

N gk

Hayunas snextponnas 6ubaroreka http://elibrary.ru

VYuuBepcuterckas nHpopMalronHas cuctema Poccun http://uisrussia.msu.ru

becmnarnas 6ubnmoreka on-line Ha Sibnet http://lib.sibnet.ru

http://www.humbio.ru/, 6a3a 3HaHUI IO OMOJIOTUH YeTTOBEKa
http://www.bio.fizteh.ru/student/files/biology/biolections/ WutepHer-nopran «JlerenmapHsbIii
®duszrex».htm

http://www.distedu.ru/edu2/index.php Jlexiuu mo sH3UMOIOTHH

6 Huble cBeeHUs U (MJIH) MATEPHUAJIBI.
6.1.IlpumepHbie TeMbl MUCbMEHHBIX Y4eOHBIX PadoT

Tembl pedepaTos:

1.
2.

NGO

10.

11.
12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

15

benku u ux GpyHKIMM B OpraHusMe.

Baxnelimne MoHOcaxapuabl M HMX IMPOU3BOAHBIE (QJIBJOHOBBIE U YPOHOBBIE KHUCIIOTHI,
caxapocCnMpThl, aMUHOCAXapa, TIIMKO3KU bl U Ap.). bruojgornueckoe 3HaueHue MOHOCaXapoB U UX
IIPOU3BO/IHBIX.

Omnurocaxapuasl. Homenknatypa u kinaccupukanus. XapakTepucTHka OMOJIOTHYECKH BasKHBIX
OJINTOCaxXapuI0B.

[Tonucaxapuabl (CTPYKTYpHBIE M pe3epBHbIE). ['OoMO- W rerepomoiucaxapuibl U UX
Ouosiornueckas posib.

HeiiporymopanbHas perysisiuus yrieBoJAHOro ooOMeHa.

®docdo-, chuHro- ¥ TIMKOIUIUIBL. broornyeckas posb.

Crpykrypa, cBoiicTBa 1 pyHKIMM GMoMeMOpaH. Poib TMNMI0B U GETKOB B UX CTPOCHUH.
MexaHu3smbpl MEMOPAaHHOIO TpaHCNOpTa (AKTUBHBIA UM NACCUBHBIM TpaHCMeMOpaHHBIN
MIEPEHOC).

['opmons! (kmaccuuKkanus, MEXaHU3M JCHCTBUS ), OMOJIOTHYECKOE 3HAUCHHE.

IlenTuaHbpie TOPMOHBI. XapaKTEPUCTUKA BAXKHEUIIUX MpEACTaBUTENICH. MeXxaHu3m AEHCTBUSA
MNEeNTHIHBIX TOPMOHOB.

CoBpeMeHHbIE NPEJCTABIECHUS O CTPYKTYpPE I'eHa.

[TomykoncepBatuBHbli MexaHusm OumocuHTe3a JHK (coBpemeHnHoe mnpencraBieHue).
depMeHThI, o0ecTeyrBaroIue 3TOT IPOLIECC.

Ob6mee npencrasienne o O6uocuHTese PHK. Tpanckpunmus y npokapuor. OcoOGeHHOCTH
TPAHCKPUIILIMN Y JyKapHOT.

VYPpOBHHU perynisinuy KU3HEHHBIX MPOLIECCOB B )KUBOU MPUPOJE.

[Muknuueckue HykaeoTuasl (HATD, nl TD) u ux 6uonorudeckas pob.

benku-peuenTtopsl u perientopHas GyHKIUS I1a3MaTHUECKONH MeEMOpaHBbI.

Crpykrypa, cBoiicTBa M pyHKIIMM OOMEMOpaH.

bruoxumust mporpaMMupyeMoil KJI€TOYHON CMEPTH (arlonTo3a) y )KUBOTHBIX.

buoxumuueckne 0CHOBbI MMMYHUTETA.

HeiiposHnokpuHHBIE MEXaHU3MBI PETYIAUNN QYHKIUNH IMMYHHON CHCTEMBI.

[TpocrarnananHbl Kak OMOJIOTHUYECKUE PETYIATOPHI.

Kak reHbsl KOHTPOJIUPYIOT pa3BUTHE KIIETOK.

JHK u pak.

BayTpuxierounsie Ca?*-caspiBatomue 6enku. CTpYKTypa U MEXAHH3M (yHKIHOHAPOBAHHS.
Ilepenava n TpaHCAYKIMS TOPMOHAIBHOTIO CUTHAJIA B PA3HbIE YaCTH KJIETKH.

KanpnueBrle HacOChI )KUBOU KIIETKH.

Oxcuzt a30Ta — peryasTop KJIETOYHOTO MeTaboIu3Ma.

Oxkcup yriepojia — peryyisitop KJI€TO4HOTr0 MeTaboIu3Ma.

ONEKTPUYECTBO B JKU3HM KUBOTHBIX U PACTEHUM.


http://lib.sibnet.ru/

6.2. [IpumepHbIe BONPOCHI U 3aaHKsl / 3a1a4H JJIA IPOMEKYTOYHOM aTTecTalluu

Tabanna 9 - IlpuMepHbIe TeopeTHYECKHEe BONPOCHI U MPAKTHYECKHe 3aJaHUA / 321241 K

MPOMEKYTOYHOMY KOHTPOJTIO

Paszness! U TeMbBI

[TpuMepHBICe TEOpETHYECKHE BOITPOCH

[IpumepHBIE TpaKTHYECKUE 3aTaHUS

/ 3amadn
9 cemecTp

Knerka kak | CTpoeHue KIeTKA — BHYTPUKIICTOUHBIE Crpoenue KIICTKU -
¢IMHHULIA OpraHeibl, HIUTOCKEJIET, IUTO30JIb. BHYTPHKJICTOYHBIC OpraHeIbl,
du3HoTOrHUecKH Pa3Mepbl KIIETOK ¥ BHYTPUKIICTOYHBIX LIUTOCKEJCT, LIHUTO30Jb. Pa3mepbl
X npoueccos. | CTPYKTYP- 5 KJIETOK u BHYTPHUKJICTOUHBIX
CrpykTypa Perynsinus KIETOYHBIX QYHKITHA. CTPYKTYP. Perymsuus  KIETOYHBIX
KJIETKHU — bynxmit.

CrtpykTypa KJICTKH -
KOMITapTMEHTAIN

3allusad B KIICTKax
BBICHIUX
OpraHnu3MoB.

KOMIIapTMEHTATU3alus B KJIETKax
BBICIINX OpPraHW3MoB. [IUTO301b.
Annapat T'ombmxu. MUTOXOHIpUH.
[Tepokcucomsl. JIuzocoMel.
DHAOIIA3MAaTUYECKUNA  PETUKYIYM.
Pasmepsl KJIETOK u
BHYTPHUKJIETOYHBIX CTPYKTYP.
Perynsiust KIETOUHBIX (QYHKIHH.

BuyTpukiieroun
BIM 1
BHEKJIETOYHBIN
MaTpUKC.

MukpodunaMeHThI, MUKpPOTPYOOUKH,
MIPOMEXKYTOYHBIE MUKPO(DUIAMECHTEHI.

MuxkpoduiiameHTsI,
MUKpPOTpPYOOUKH,
IIPOMEXKYTOYHBIE
MUKPO(QUIAMEHTHI.

CocTaB BHEKJIETOYHOIO MaTpHUKCa
— bubpmIsIpHBIC Oenku,
MOJINCAXAPUABI, MPOTEOIIHKAHBI.
bazanpHas MeMOpaHa —
CHeualIn3upoBaHHas ¢dopma
BHEKJIETOYHOTO MaTpHUKca.
WNHTerpunsl. BsaumoneiictBue
IIUTOCKEJIETa W BHEKJIETOYHOTO
MaTpHKCa.

Nupopmannonna
o cucrema
KJIETKH.

Bocrnpoussenenue u peanusanus
TeHETUYECKON MH(OPMAIIHH.
CBoiicTBa reHeTHUECKOH HH(POPMALHH.

Knerounoe sapo.  CTpykTypHO-
(YHKITMOHAIbHAS OpraHu3aIus
xpomocoMm. KommakTtHOCTs TeHOMa
J3YKapHUoT. XpoMocoMbI
miekonuTaomux. Kapuorumn.

Pemmukanus JJHK u e€ perynanus.

Tpanckpunms u CTPYKTypa
TPAHCKPUIITOHOB. Perynsuus
TPAHCKPHUIILIUU y JYKapHoT.
IIpoueccunr PHK — kenmpoBanwue,
MMOJINaICHUJIIMPOBAaHUE.
XapakTepuCTHKa TE€HETUYECKOT0
kona. Ctpykrypa pubocoMm. CuHTe3
OJHUIICIITUAOB Ha pI/I6OCOMC
(Tpancasius).
Oobmen BemectB | Onpenenenue noHsATHA 00 oOMeHe BemecTs, | KonmndyecTBEHHOE — ONpeecHHe
U DHeprud B | OHEprum u uH(OpMALUK:  METaboNH3M, | OHOB XJiopa, Mmaruus u gocdopa.
KJIeTKe. KaTtabojau3M,  aHabOJu3M,  PELENTOPHBIC OnpenencHue KOHIICHTPAIHH
CHCTCMBL. IJI0OKO36I B KPOBU. BiusHue
CBsI3b MEXIly 0OMEHOM OE€NKOB, YIJIEBOJOB U HHCYTHHA Ha conepKanme
JIUIINOO0B. OO0OmeH BCIICCTB KaK <cAuHas
TJIIOKO3bI B KpoBHU. OrnipeneneHue
CHCTEMa TMpPOIECCOB. YPOBHU PETyISLUAU
oGMeHz BEILECTB B opranmsme, | KOHUCHTPALIH ITIOKO3bL B KPOBH.
MonekynsapHbIit YPOBEHb peryJisnum. Brusane MHCYJINHA Ha

KneTounslil ypoBeHb pETyJIAINH.

COACPKaHUC TJIIOKO3bl B KPOBH.
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Omnpenenenue o01miero
XOJIECTEpUHA B CBIBOPOTKE KPOBH.
Omnpenenenue OHSITUH 00
oOMEHE BeIIeCTB, DJHEPIUU W
uHpopManuu: MEeTaboJIn3M,
KaTabOoJIM3M, aHa0OoJIM3M,
peuenTopHble cUcTeMbl. CBs3b
MEXTY oOMeHOM OEIKOB,

yriaeBofoB M aunugos. OOMeH
BEUIECTB KaK €AMHas CHCTEMa
IIPOLIECCOB. YPOBHU PperyJisiliuu
oOMEHa BEIIECTB B OpraHU3ME.
MonekynsapHblid YPOBEHb
perymsauuu. KileTouHslli ypOBEHb
peryJsiuHm.

duzunosnorus Ucropus  oTkpeiTus  OuodnexTpudeckux | Mcropust OTKPBITHSA
KJIETOYHOH MOTCHINAJIOB. Knaccuduxanus OMORJIEKTPUUCCKUX TTOTEHIIUAJIOB.
MeM6paHBI. 6H03J'IGKTpI/I‘IeCKI/IX IIOTCHIINAJIOB. KHaCCI/I(bI/IKaIH/Iﬂ
];I/IOJ'IOFI/I‘ICCKI/II/I 3HGKTPOF%H63' OMODJIEKTPUYECKHUX MOTEHIIUATIOB.
HEPreTnucCcKas b )41 KTPHUUCCKUX o
CpreTHiecKai - pod O3JICKTpHHCC BHONOTHYECKUI  JNIEKTPOTEeHE3.
MTOTEHLIHAJIOB. Perynaropuas pOoJIb
DHepreTudeckas pob
6I/IOG)J'IGKTpI/I‘IeCKI/IX OTCHIINAJIOB. 6
Tpancnopr BemecTB depe3 MeMOpaHy. MOSMCKTPUICCKIX MOTCHINAIIOB.
ITaccuBHBIH TPaHCIOPT. Axtuapii | D Ery/IATOpHas poJib
TPaHCIIOpT. OMOAJIEKTPUYECKUX MTOTEHIIUAJIOB.
HaGnronenne OMO3IEKTPUUYSCKUX
apiieHudt (1 u 2 onbiTel ["'anbBany,
ombIT MatTteyun).
Hcropus OTKPBITHUSA
OMOAJIEKTPUYECKUX TMOTEHIHAIOB.
Knaccudukanms
OMODJIEKTPUYECKUX TOTEHIHAIOB.
buonornueckuii  3JIEKTPOTEHES.
DHepreTuyeckas poJIb
OMOPTIEKTPUYECKUX TTOTEHIIUATIOB.
Perynaropnas poJib
OMOPTIEKTPUYECKUX TTOTEHIIUATIOB.
Tpancnopr BEILIECTB yepes
MeMOpaHy. [TaccuBHBII
TPaHCHOPT. AKTHBHBIN
TPaHCHOPT.
Ca?*- Kanbuuesbie  Hacochl  KMBOM  KieTKW. | CTpoeHHe U paboTa KalbIHEeBON
TpaHCHOpTUpYIO | MexaHusM — mepeHoca  HMOHOB  Kalblus. | ATdas3pl N3odepmentsr
M€ CUCTEMBI U Crpoenmne u pabota kanprueBo ATdazml. KaIbIHEBOM ATdazmbl.
MEXAHHU3MBI Mzodepments! kanbuuesoi ?Td)azm. Kanpruessle KAaHAJIBI
BHYTpHKIIETOUHEI a°"-cBsA3BIBA B4
peryisuuu YTPHIIICTOTHBIC Ca™-cpaspBalonye CapKOILIa3MaTHYECKOIO
Oenkn — Kiaccu(UKAIMA, CTPYKTypa H
YPOBHSI  KaJbIUA pEeTUKYIIyMa.
MeXaHNU3M (PyHKITMOHUPOBAHUSI. 24
B KJIETKE. BnyTtpukiierounsie Ca~"-
CBSI3BIBAIOIIE Oenku -
KIaccupuKaius, CTpyKTypa U
MEXaHU3M (YHKITMOHUPOBAHMSI.
B3aumoneiictBue | Meanaropel, CHHAIChl, HWHOTPONHBIA ¥ | MeauaTtopsl, CHUHAIICHI,
KJIETOK — | MCTabOTPOIHBIN PELICHITOPBL. MOHOTPOIHBIA U METaOOTPOMIHBIN
CHHAIICHI u | Perientopel ropMoHOB, X Tunkl 1 G-6enku. PEIIeNTOPBHL.
PELIENTOPEL. ﬁ%MQOHOCpeHOBaHHHe nyTH, HFM{_II)- 1| Pons cAMP-3aBUCHMO} CHCTEMEI
-OIT BaHHBI IIyTH. TH o
TpancmemOpanHa L © y Y ,+ | BHYTPHKIIETOYHO! CUTHATM3ALNH.
OIIOCPCAOBAHHBIC JIMIINAAMHU 1 WOHAMH Ca“". o
s nepegaya Pons ¢cGMP-3aBucHUMOI CUCTEMEI

IlyTH, onocpenoBanHbie OeakoM Ras.
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CUTHAJIOB. BHYTPHUKJIETOYHON CHUTHAIM3ALUU.
Menauartopsl. Pone metabonuTtoB pochonumnazel
Bbuorennrie C, apaxuIOHOBOM KHCIOTBI BO
aAMUHBI. BHYTPUKJIETOYHON CUTHAIIU3ALINY.
buorenneie aMUHBI —
KaTeXO0JaMHUHEIL, nodamuH,
CEPOTOHHUH U TMCTAMMH.
Crtpecc, crpecc- | Penomen crpecca. Ctpecc-peakuus. Crpecc- | OnpeneicHue CTPECCOPHOM
peanusyromuye u CHUCTEMA. CTpeCC-J'H/IMI/ITI/Ipy}OHII/Ie CHUCTEMBI. YCTOﬁqHBOCTH CepACUHO-
cTpecc- cocyaucTtol cuctembl. OCHOBBI
JMMUTHPYIOLIUE MIPEAPACIIONOKEHHOCTH u
CHUCTEMBI. YCTOMYMBOCTH K CTPECCOPHBIM
MTOBPEXKICHUSIM.
®enomen  crpecca.  Crpecc-
peakuusi. Crpecc-cucrema.
Crpecc-peanu3yonife CUCTEMBI.
Crpecc-muMUTHpYIOILINE
CHCTEMBI.
MexaHu3mel Bocmanenne.  Menuatopel  BocnasnieHus. | OmpeneneHue HOHATHSA
HMMYHHTETA. HmmynHBIE pcakuuu. AHTHTCHBL. | «MMMyHUTET». | JTaBHbIE QYHKIMK
Heiiposugokpun | KI€TOUHbIE M TyMOpambHbie MMMYHHBIE | pinvyHHONM CHCTEMBI. AHATOMUS U
Hble MeXaHu3Mpl | PECAKUHIH. (bu3HONOTrHsI UMMYHHOIN CUCTEMBI.
peryisiuuu M(zneKyMpHHe . OCHOBB | (3 oBHBIC 3aKOHOMEPHOCTH
Ny HEUPOTOPMOHAIBHOW PETyIISILIUA UMMYHHOU
(1)yHKLII/II/IU CHCTEMEL Biisme AKTT 4 | PA3BUTHA  MMMYHHOTO ~ OTBETa.
MMMYyHHON TJIFOKOKOPTUKOUAOB Ha (YHKIUU MMMYHHOH 'ymopaibHble (axropsi
CHUCTEMBI. chcteMbl.  Bimsmme  anpemepriuueckux | AMMYHHTET. Cranguu pa3BUTHS
coenuMHeHMH Ha  (YHKUMM ~ MMMyHHoi | AMMYHHOTO otBeTa. MMMmyHHas
cuctembl. Biusinue TupeoTpornHoro ropmona | INOACUCTEMa  KOXKH. I/IMM}’HHaﬂ

Ha (YHKIMM MMMYHHOH cUcTeMbl. BrusiHne
MOJIOBBIX TOPMOHOB Ha (DYHKIIUM MMMYHHOU
CUCTEMBI.

CUCTEeMa CIM3UCTBIX 000JI0UEK.

MonekynspHbie OCHOBBI
HEUPOTOPMOHAIIBHON  PETYJIALUN
MMMYHHOM cuUCTeMBbl. BnusHue
AKTI' u IIOKOKOPTUKOUIOB Ha
(GYHKIIMM  UMMYHHOM CHUCTEMBI.
Bnusuue aJpEHEePrUUYEeCKUX
COETMHEHU N Ha byHKIUN
MMMYHHON cCHCTEMBI. BiusHue
THPEOTPOIIHOTO ~ I'OpPMOHA  Ha
GYHKIIUM UMMYHHOH CHCTEMBI.
BrustHue mMonoBBIX TOPMOHOB Ha
(GYHKIIUHM IMMYHHOU CHCTEMBI.

Onpenenenue OHATHUS
«UMMYHUTET». [ TaBHBIC HYHKITUN
WMMYHHOUN CHCTEMBbI. AHATOMHUS U
(bU3HONOTHSI UMMYHHOH CUCTEMBI.

OcHOBHBIE 3aKOHOMEPHOCTH
pa3BUTHA HMMYHHOIO  OTBETA.
I'ymopanbHble (bakTopbI

uMMmyHutera. Craguu pa3BUTHUSA
MMMYHHOTO OTBeTa. VMMyHHas
noacucremMa Koxu. MmmyHHas
CHUCTEMa CIIM3HUCTBIX O00O0JOYEK.
MonekynspHble OCHOBBI
HEUPOTrOPMOHAIBHON  PETyJIALNU
UMMYHHOM cuCTeMbl. BrnusHue
AKTI' 1 1IIIOKOKOPTUKOUJIOB Ha
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(YHKIMM HWMMYHHOM CHCTEMBI.
Biusuue aIpeHEePrUYECKUX
COCTMHEHU N Ha byHKIMHA
MMMYHHOM cucCTeMbl. BnusHue
TUPEOTPOIIHOTO  TOPMOHA  Ha
(GYHKIMM WMMYHHOH CHCTEMBI.
BiusiHue MOJNOBBIX T'OPMOHOB Ha
(YHKIMH IMMYHHOH CHCTEMBI.

Knerounprit
IIUKJ, amloIlTO3 W
OHKOI'€HE3.

HCpI/IOI[I)I KJICTOYHOI'O OUKIIa. Muto3.
I_[I/II(J'H/IHSaBI/ICI/IMBIC kuHa3pl. CUTHaAJILHEBIC
ImyTH, naynue K IMUKJIMH3aBUCUMBIM
KHHa3aM. MexaHu3M HeﬁCTBHﬂ KOMIIIICKCOB
OUKIMH — [UKIWH3aBUCHUMBIC KHHa3bl B
KJICTOYHOM IIHKIIC. KOHTpOJ'IL KICTKHN 3a
MMPOXOKACHUCM KJIICTOUYHOI'O IIUKJIA.

Ilepuonpl  KJIETOYHOTO  ITUKIIA.
[{ukrH3aBUCUMBIS KUHA3EL.
CurHanpHblE TYTH, HAYIIHE K
IMKIIMH3aBHCUMbBIM KHHA3aM.
MexaHu3M AeHCTBUS KOMIIJIEKCOB
OMKIMH —  I[UKJIMH3aBHUCHMEIC
KHHa3bl B KJIETOYHOM IHKIE.
KoHntpouns KIIETKH 3a
MIPOXOXKJICHUEM KJIETOYHOI'O
[MKJIA.

AmonTo3: MyCKOBbIE (haKTOPHI.
buosiornueckas poJsib anonrto3sa.
I'eneTnueckas pupoIa
OHKOI'€HE3a (TUmb I'€HOB,
OTBEYAIOIIMX 34  OHKOIEHE3,
crmocoObl M3MEHEHHS  I'€éHOMa
KJICTKH). ATIONTO3: CBS3aHHBIC C
HHUM MIPOTOOHKOT€HBI i
OIYXOJIEBBIE CYNPECCOPBIL.

CocTaBUTEND.
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MuxaiinoBa Hanexxna HukomnaeBHa, JOKTOp OMOIOTHYECKUX HAYK,
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