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1.1leap AMCHMIJIMHBI.
B pe3ynbpTare ocBOCHUS JaHHOW NUCIMIUIMHBI Y 00y4YalomIerocs J0HKHBI ObITh CHOPMHUPOBAHBI
KOMITETEHIIMM OCHOBHOM NMpodeccHoHaNbHOM 00pa30BaTebHOM MPOrpaMMbl OaKanaBpHuara:
__OIIK-8
@opmupyeMble KOMMIETEHIIHH
Tabmuma 1 - ®opmupyeMble TUCITUTUTHHOW KOMITETCHITUT

Haumenosanue BUA HaumenoBanue

KOMITETCHITHH KaTeropuu (TpyTIibI) Kon u Ha3BaHMEe KOMITETEHITUN

(VHUBepcanvhas, KOMITCTEHITHIA

obwenpogheccuonanvHas,

npogheccuonanvbras)

Oobmenpodeccuonansuas | Hayunsie  ocHoBbl | OIIK-8. Crniocoben OCYIIECTBIISATh

NeIarOrMYeCKOn MEearOrMYeCKyl0  JICATEIIFHOCTh Ha  OCHOBE
JESITEIILHOCTH CHEIMAbHBIX HAYYHBIX 3HAHUI.

NHaukaTopbl 10CTHKEHUST KOMITETEeH Uil
Tabmuua 2 — MHAMKAaTOPBI JOCTHKEHUS] KOMIIETEHIUH, (hopMupyeMble TUCIUIIITMHOMN



Kong 1 na3ssanue
KOMIIETEHIIUHA

HNuaukaTopbl JOCTUXKEHUS
koMmreTrennuu mo OITOIT

JMcUMIIMHBI U IPaKTUKU,
dbopMupYyIOIITHE KOMITETCHITHIO
OI1OIT

OIIK-8. Crocoben

OCYIIECTBIISATh
MeJaroru4ecKyro
JIeITEIBHOCTE Ha OCHOBE
CIICOHaJIbHBIX Hay‘-IHBIX
3HAHWH.

OIIK-8.1 IIpumensier
CICUMANbHbIC  HAayYHbIE  3HAHHUS
MpeaMETHOMN obmactu B

MeIarOTHYECKON  JIESATETBHOCTH 110
PO UITIO OTOTOBKH.

b51.0.10.01 HuTonorus v
OCHOBAMHM  THCTOJIOTHHU u
AMOPHUOIIOTHUH.

b1.0.10.02 3o0morus.

b1.0.10.03 boranuka c
OCHOBaMH MHKPOOHOJIOTUU H
(hbU3HOSIOTHH PACTEHUH.

b1.0.10.04 Anatomus
yeoBeKa.

51.0.10.05 Oomas
9KOJIOTHS

b1.0.10.06 ®uszuomorus
YyeoBeKa M )KUBOTHBIX

b1.0.10.07 buoxumust

b1.0.10.08 MonekynsapHas
OMOJIOTHA U TEHETHKA

b1.0.10.09 Teopus
SBOJIOLUHU

b1.0.11.01 OCHOBEI
CTEXHUOMETPUU U XUMHUYECKOTO
IKCIIEPUMEHTA

b1.0.11.02  Ob6mas wu
HEOpraHWYecKast XUMUS
b1.0.11.03 Oprannueckas

XAMHUS i OCHOBBI
CYNPaMOJIEKYJISIPHOW XUMUU

b1.0.11.04
AHanuTHyeckast XUMHS

b1.0.11.05 OCHOBEI
MUHEPAJIOTUU n
KPUCTAJTIOXUMHH

b1.0.11.06 OCHOBBI
MUHEPAJIOTUH n
KPUCTAJTIOXUMUHU

b1.0.11.07  Ilpuknannas
XUMHUS U OPTaHUYECKUM CUHTE3

b1.0.11.08 Xumus
BBICOKOMOJIEKYJISIPHBIX
COETUHEHUN

b2.0.01(Y) VYyeOHas
npakTuka. (O3HaKOMUTEIbHAsS
MpaKTHKa

b2.0.02(Y) VYyebnas
IpakTuKa. TexHosorudeckas
MPaKTHKa

b2.0.03(Y) VYyeOHas
MpaKTHKa. [IpoekTHO-
TEXHOJIOTHYECKasi MpaKkTUKa

b2.0.04(I1)

IIpou3BOACTBEHHAsT IIPAKTHUKA.
[Tenarormyeckas mpakTuKa

DT/1.02 Du3noorus
KMBBIX CHCTEM




3HaHus, yMeHusl, HaBbIKM (3YB) mo nucuumiune

Tabnuua 3 — 3Hanus1, yMeHuUs, HABBIKU, POPMUPYEMBIE TUCITUILITHTHON

Kox u Ha3sBanue Nuaukatopel JOCTHXEHUS

3HaHUs, yMEHUS, HABBIKH

KOMITETEHIIMH KOMIIETEHIINH, 3aKPEIJICHHbIE dbopMupyeMbIe TUCITUTUTMHON
3a JUCHUILIAHOU

OIIK-8. OIIK-8.1 [Ipumensier | 3naer:
Crnocoben crelnuaibHble  HaydyHble  3HaHUSA | - HayduHoe conepxaHue U COBpeMEHHOE
OCYIIECTBIISATh peAMETHOU obnactu B | COCTOSIHUE peAMETHOU obnactu
MeJarornyecKyo nejarornyeckoi aeareiabHoctu 10 | «buonorus», nexariee B OCHOBE
NeSTeNbHOCTh  Ha | MPOQUITIO MOATOTOBKH. COJIep>KaHusl MPEINO01aBaeMOro yaeOHOTO
OCHOBE npeaMeTa.
CIICIUAIBHBIX YmMmeert:
HAaY4YHBIX 3HAHUH. - Hcnonb3oBaTh Hay4HbIE€ 3HAHHUS

npenMeTHoi obnactu «buonorus » B
IEJArOTUYECKOU  JCATEIBHOCTH IO
npOoQIII0 TOATOTOBKH.

Baaneer:

- Cnoco0amu nosrydeHust *HPOpPMaLH O
COBPEMEHHOM  COCTOSIHUM  HAay4HBIX
UCCIICIOBAaHUN B TPEAMETHOM 00JIacTH
«buonorusy.

2 O0béM M TPYA0EMKOCTD TUCHHUILVINHBI 110 BUAAM Y4eOHbIX 3aHATHI. PopMbI

MPOMEKYTOYHOM aTTeCTAMH.

Tabmua 4 — O6beM U TPYTOEMKOCTh NUCHUTUINHBI 0 BUJAM Y4eOHBIX 3aHATHN

OO0mas Tpya0eMKOCTh
JTMCLUIUIMHE, TPOBOIUMBIE B pa3HBIX popMax

W BHUIBI Y4eOHOW pabOTHI MO

O0BEM YacoB o

dbopmam oOyueHus
(0106

1 O0miast Tpy1I0eMKOCTh JUCITUTITUHBI

72

(o BumaM y4eOHBIX 3aHATHIA) (BCETO)

2 KonrakTHas pabora 0oOydyaromMXcCsl € IpernojaBaTeseM

36

AynuTopHas pabora (Bcero):

36

B TOM 4YMCJIC:

JIEKIIUHA

18

MMPAKTUYCCKUC 3aHATHA, CCMUHAPDI

18

MPAKTUKYMBbI

nabopaTopHble paboThI

B UHTEPAKTUBHOU (opme

B QJICKTPOHHOU (hopme

BreaynutopHas pabota (Bcero):

B TOM qucie, HHIWBUAYyaJIbHAA
06yqa10m1/1xc;1 C IMPCrogaBaTciicM

paboTta

MMOATOTOBKA KYpCOBOM pabOTHI /KOHTAKTHas paboTa

rpyNIoBas,
HWHEBIC BUIbI
MpeAyCMaTpUBAIOIINE
WHIMBUIYATBHYIO
MpenoiaBaTesieM)

yaeOHOMH

IPYHIIOBYIO

pabory 00yJaronmxcst

HHAUWBHUAYAJIbHAasA KOHCYJIbTallUsA U
JCATCIIbHOCTH,
N

C

TBOpYecKas pabora (3cce)

3 CamocTtosaTtenpHas pabora oOydaronmxcst (BCero)

36

4 TIpoMexxyTouHas arTecTanusi 00yJarmnerocs

3auer — 5 Kypc 9 cemecTp




3. Y4eOHO-TeMaTHYeCKHH IVIaH U COAEPKAHUe JIHCHMIIJIMHBI.
3.1 YueOHO-TeMaTHYeCKHU I IJIAH
Tabnuua 5 - YueOHO-TeMaTHUecKui mi1aH 04HOM (OpMBbI 00yUEHHS

2 Buabl yueOHbIX 3aHATHIH, BKJIKOYAS
= § N CaMOCTOSITEJILHYIO padoTy
g E § oOyyamummxcsi H TPYI0eMKOCTh
S 2 3 (B yacax) @opmbl
No Pa3nen © =3I TeKyLIero
n/n AUCHUTLTHHBI 2 ayAHTOpHLIC camocrosire KOHTPOJIS
= ydyeOHbIe 3aHATHA  |JbHas
yCIeBaeMOCTH
BCEro | JIeKIMM | ceMHHaphl, |pabora
npakTuyeck |00yuaomux
ue 3aHATUA |CH
1. Kierka kak eauHULA 5 1 2 2 Bomnpoc
(busromornueckux ceMHuHapa,
npoueccoB.  CTpykrypa pedepar
KIeTKU —
KOMITapTMEHTAIN3AlUS B
KIeTKax BBICIIIUX
DPTaHU3MOB.

2. | Bayrpuknerounsii  u 5 1 2 2 Bomnpoc
BHEKJIETOYHBIN ceMUHapa,
MaTpHUKC. pedepar

3. | UudopmarronHas 8 2 2 4 Bompoc cemunapal
CUCTEMa KIJICTKH. pedepar

4. | OOMeH  BemecTB U 8 2 2 4 Bonpoc cemunapa
SHEPTHH B KJIETKE. pedepar

5. | ®u3unonorus KieToYHOU 8 2 2 4 Bomnpoc
MeMOpaHbl. TpaHcmopT ceMHHapa,
BEIIIECTB yepes pedepar
MeMOpaHy — MTaCCHUBHBIN
u AKTUBHBIM.
buoanexrpuueckue
MOTEHLHUAIBI. Posnb
OMOAJIEKTPUUECKHUX
MTOTECHIIUAJIOB B
(G YHKIIMOHUPOBAHUU
KUBBIX CUCTEM.

6. | Ca®'- 8 2 4 Bonpoc
TPaHCIIOPTUPYIOIIKE ceMHHapa,
CUCTEMBl U MEXaHH3MBI pedepar
perynsauuu YpOBHS
KaJIBIUs B KIIETKE.

7. BsaumopeiictBue 8 2 2 4 Bomnpoc
KIETOK — CHHAICHI | ceMHHapa,
pENenTOpHI. pedepar
TpancmemOpanHast
nepenavya CUTHAJIOB.

Menuaropsl.
broreHHbple aMUHBI.

8. | Crpecc, cTpecc- 8 2 2 4 Bormpoc
peanu3yroume 1 cTpecc- ceMHHapa,
JTUMHUTHUPYIOIINE pedepat
CHCTEMBI.

9. | MexaHusmsl 8 2 2 4 Bomnpoc
MMMYHHTETA. ceMHHapa,
HeliposnnokpuHHbIE pedepat




4 Buabl y4eOHbIX 3aHATHI, BKIIOYAS
= § i CaMOCTOSITEJILHYIO padoTy
S £ § o0yyawIuxcs ¥ TPYA0€MKOCTh
5.2 J DopMmbI
© ‘Y I (B yacax)
No Pa3nen ©C =3 TEKYIIEro
n/n AUCIHUTITHHBI 2 ayAuTOpHbIC camocTosTe KOHTPOJIA
= yuyeOHbIe 3aHATUS  |JIbHAs
ycneBaeMoCTH
BCEro | JIeKIMM | ceMHHaphbl, |padora
npakTuyeck |00y4aromux
e 3aHATUA |CH
MEXaHU3MBbl PETYIISAIII
GyHKUIMH ~ MMMYHHOM
CHCTEMBI.

10. | Knerounsrit LUK, 8 2 2 4 Bomnpoc cemunapa
arornTo3 ¥ OHKOT€HE3. pedepar
NTOI'O 72 18 18 36
3.2. CopepxaHue 3aHATHI 10 BUIAM Y4eOHOI padoThI
Ta6muma 6 — CoxeprkaHue JUCITUTITMHBI

Ne | HaumeHoBaHue pa3jaesa

Conepxanue
n/n JTUCIHUIIINHBI
1. | Kuerka kak exuHuua Gu3noaoruyecKux npoueccoB.
Cooepoicanue 1eKYuoHHO20 Kypca
I.1. | Crpykrypa kietku — | CTpo€HHE KJIETKH — BHYTPUKJIETOUYHBIE OPTaHEIJIbl, IIUTOCKEINET,
KOMIIapTMCHTAJIN3alUusd B | UTO30JIb. Pa3M€pBI KJIICTOK W BHYTPHUKIICTOYHBIX CTPYKTYP.
KJIETKax BbICIIUX | Perynsuus kieTouHbIX QyHKIUH.
OpPTraHHU3MOB.
Temvl npakmuyeckux/cemuHapcKux 3aHamutl
1.1. | Kmetka «kak eaununa | CTpoeHue KIETKHM — BHYTPUKIETOYHBIE OPTraHeUIbl, [IUTOCKEIIET,
(bU3MOIOTHUECKUX LUATO30/1b. Pa3Mepel KIETOK M BHYTPHUKJIETOUYHBIX CTPYKTYP.
MPOIECCOB. Perynsmus k1eToYHBIX (QYHKITUH.
2. | BHYyTpHKJIEeTOUYHBIH W BHEKJIETOYHbI MATPHUKC.
Cooepoicanue 1eKYuoHH020 Kypca
2.1. | buoxumus MuxkpoduiaMeHThl, MUKpPOTPYOOUKH, IPOMEKYTOUHBIE
BHYTPHKJIETOYHOI'O MUKPO(DUIAMEHTHI.
MaTpHUKca.
Tembl npaxmuyecKux/cemuHapCcKux 3aHsamull
2.1. | BHyTpUKIETOUHBII U | MukpoduiamMeHTsl, MHUKPOTPYOOUKH, [IPOMEXYTOYHBIE
BHEKJIETOUHBIM MaTPUKC. | MUKPO(HUIAMEHTHI.
CocTaB BHEKJIETOYHOTO MaTpukca — (GuOpuuIsApHBIE OEnKy,
noJiucaxapujipl, MpoTeornukanbl. bazanbHas MeMmOpana —
CIelMaNu3upoBaHHas  (GopMa  BHEKJIETOYHOTO  MaTpHUKca.
WNuterpunsl. B3anMoneldcTBue IUTOCKENIETa W BHEKJIETOYHOTO
MaTpHKca.

3. | UndopmanmonHasi cucreMa KJIETKH.

Cooepoicanue 1eKYuoHHO20 Kypca

3.1. | Bocnipoussenenue u | BocipousBenenue u peanusanusi reHETHUECKON HH(POpMAIUH.
peanuzanus
TE€HETUYECKOMN
uHpOpMaInu.

3.2. | CpoiictBa reneruyeckoil | CBoiicTBa reHEeTHUECKON NHPOpMAIUH.
uHpOpMaluu.




HaumenoBaHue pasjaesa

Conepxanue

n/n MUCIUIIINHEI

Tembl npakmuyecKux/cemunHapcKux 3aHamutl

3.1. | Knerounoe smpo. Knerounoe sapo. CrpykTypHO-(QYHKIMOHANbHAS OpTaHU3alUs

xpomocoM. KoMmakTHOCTP TeHOmMa 3yKapuoT. XpOMOCOMBI
miekonuTaomux. Kapuorun.

3.2. | Bocnipoussenenue u | Pernmukamus JIHK u e€ perynsauusa. TpaHckpunuus U CTpyKTypa
peanu3anus TPAHCKPUNTOHOB. Perymsuus TpaHCKpUNLIMU Yy DYKapHOT.
TEHETUYECKOMN ITpoueccunr PHK — kennpoBanue, noauaaeHUINPOBAHUE.
nH(popMaIuu.

3.3. | Bocnpoussenenue u | XapakTepucTuka TreHeTnuyeckoro kona. CrTpykrypa pubocoMm.
peanu3anus Cunre3 nosmmnentunoB Ha pudocome (Tpancusius).
TEHETUYECKOMN
nH(popMaIuu.

3.4. | Uadopmannonnas Knerounoe siapo. CTpyKTYpHO-(DYHKIIMOHANbHAS OpraHU3alus
cucrema KJIETKH | XpoMocoM. KOMMakTHOCTE TeHOMa 3YKapuoT. XPOMOCOMBI
(KonTponbHas pabota). miexonuraomux. Kapuorun. Pernukanus IHK u e€ perymsuust.

Tpanckpunuuss M CTPyKTypa TpPaHCKPUNTOHOB. Perymanus
TpaHckpunuuu y sykapuot. IIponeccunr PHK — kenuposanue,
MOJIMA/ICHWIINPOBaHUE. XapaKTepUCTHKAa TE€HETHYECKOro KOa.
Crpykrypa pubocoM. CuHHTE3 NOJMIENTHIOB Ha pudocome
(Tpaucnsus).

4. | OOMeH BeliecTB U JHEPIUH B KJIeTKe.

Cooepoicanue 1eKYuoHHO20 Kypca

4.1. | ObMeHn  BemiecTB u | Onpenenenue mOHATUH 00 oOOMEHE BEIIECTB, JSHEPIHH H

SHEPTHH B KJIETKE. nHpopManuu: MeTaboJIn3M, KaTaboIm3M, aHaboJIN3M,
peLenTOPHBIE CUCTEMBI.

4.2. | YpoBHH perymsiiuu | CBs3b MEXAy OOMEHOM OENKOB, yriIeBOJOB W JUNUA0B. OOMeH

oOMEHa  BEIIECTB B | BEHIECTB KakK €AMHAS CHCTEMa MPOIECCOB. YPOBHHU PETYJISALNH

OpraHu3Me. oOMEHa BeIIeCTB B OpraHu3Me. MOJEKYISpHBIA  ypOBEHB

perynsaunuy. KineTouHslil ypoBEHb pErysiiuu.

Temur I’lpClKI’I’lM'—l€CKMX/C€MMHCl

CKUX 3QHAMUU

4.1. | XuMH4uecKuit coctaB | KonuuecTBeHHOE omnpeielieHre HOHOB XJIopa, Maruus u ¢ocdopa.
KJIETKH. OO6wmen | OnpeneneHne KOHIEHTpAlMKM TJIOKO3bl B KpPOBH. BimsHue
YTJIIEBOJIOB. OOMeH | MHCylIMHA Ha CoOJepXaHHE TINIOKO3bl B KpoBU. OmpeneneHue
JUIUOB. KOHLIEHTpAaLlUN TJIIOKO3bl B KpOBU. BiusHMe HHCyIMHa Ha

CoZiepKaHue TI0OKO3bl B KpoBU. OmpeneneHue oO1ero
XOJIECTEpUHA B CBIBOPOTKE KPOBH.

4.2. | ObMeH  BemiecTB u | Onpenenenue mOHATUH 00 oOOMEHE BEIIECTB, JSHEPIHH H
SHEPTHH B KJIeTKe | mH(pOpMaIuu: MeTaboJIn3M, KaTaboIm3M, aHaboJIN3M,
(cemuHap). perienTopable cUCTeMbl. CBSI3b  MEXIy OOMEHOM OENKOB,

yriaeBoAoB M aunuoB. OOMEH BeIIeCTB Kak €JuHas CUCTEMa
MPOIIECCOB. YPOBHU PEryssiiud OOMEHa BEILECTB B OpraHHU3ME.
MonekynsipHblii  ypoBeHb perynsauuu. KieTodyHslli  ypOBEHb
PETYJIALNH.

5. | ®u3noJorus KJIeTo4Hoi MeMOpaHbl.

Cooepoicanue 1eKYuoHH020 Kypca

5.1. | Ponp Omosnexrpuueckux | ctopus OTKPBITUSA OMOdTIEKTPUIECKUX [IOTEHLINAJIOB.
ITOTECHIIMAJIOB B | Knaccugukanus OHOAIIEKTPUUECKIX ITOTECHIIAAJIOB.
(byHKIIMOHUPOBAHUHT buonornueckuil 3JIEKTPOreHes.

JKUBBIX CUCTEM.
5.2. | Ponp OmO3MEKTpUUECKUX | DHEpPreTHYecKasr  pojib  OMOARJIEKTPHUYECKUX  MOTEHIHAJIOB.

MOTCHIINAJIOB B
(byHKIIMOHUPOBAHUHT
’KHBBIX CHCTEM.

PerynsTopHas posib GM037EKTPUUECKUX MOTEHIAIIOB.




Ne | HaumeHoBaHue pa3aeJia
Conepxanue

n/n MUCIUIIINHEI

5.3 | Tpaucnopt BemiecTB | TpaHcmopT BemecTB 4yepe3 MeMOpaHy. IlaccuBHBIA TpaHCTIOPT.
yepe3  MeMOpaHy  — | AKTHBHBIM TPaHCIIOPT.

MTaCCUBHBIA U AKTUBHBII.

Temobl npakmuquKux/cemuHa CKUX 3aQHAMUL

5.1. | Ponp Omosnexrpuueckux | Uctopus OTKPBITUSA OMOdIIEKTPUIECKUX [IOTEHLINAJIOB.
MTOTEHIIMAJIOB B | Knaccudukanuus OMOAIEKTPUYECKUX MTOTEHIUAJIOB.
(byHKIIMOHUPOBAHUHT buonoruueckuii JJIEKTPOTEHES. OHepreTuyeckast poib
YKUBBIX CUCTEM. OHMOAJIEKTPUUYECKUX MOTEHI[UAJIOB. Perynmaropras  pousb

OMODJIEKTPUYECKHUX TOTSHIIUAJIOB.

5.2. | HaOmroneuune HaGmonenune Owmodsnektpuuecknx sBieHud (1 w2 ONBITH
OMOAJIEKTPUIECKIX l"anbBanu, onbiT MaTTeyun).
sBieHu (1 W 2 OmBITHI
I'anpBaHy, OIIBIT
Marreyun).

5.3. | ®uznonoruss kueroyHou | Mcropus OTKPBITUSA OMOdIIEKTPUIECKUX [IOTEHLINAJIOB.
MeMOpaHBbI Knaccudukamms OMOIIEKTPUUECKUX MTOTEHITUAJIOB.
(KontponbsHas pabora). buonornueckui 3JIEKTPOTEHES. DHepreTudeckas poJib

OMOAJIEKTPUYECKUX MOTEHI[MAJIOB. Perynmaropras  pousib
OMOdNIEKTPUYECKUX TOTEHIUANIOB. TpaHCIOPT BELIECTB 4Yepe3
MeMOpany. [TaccuBHBIN TpaHCTIOPT. AKTUBHBIN TPAHCIIOPT.

6. | Ca**-rpaHcnopTHpYIOLIME CHCTEMbI W MEXAHH3Mbl PEryJsiiu¥ YPOBHSI KAJAbUUS B
KJIETKeE.

Cooepoicarue 1eKyuoHHO20 Kypca

6.1. | Ca*'- KanpuueBbie HACOCHI JKMBOUM KJIETKH. MeXaHU3M NepeHOca HOHOB
TPaHCIIOPTUPYIOLIUE kanpiust. Crtpoenne u  pabora  kambuueBoir  ATda3bl.
CHUCTEMBI. N3odepments! kanbuueBoit ATdaszsl.

6.2. | Buyrpuknerounsie Ca’’- | Bayrpukierounsie Ca’’-cBaspiBaromue 6eIku — KIaccupuKanys,
CBSI3bIBAIONIME OEIIKU. CTPYKTypa M MeXaHU3M (QYHKIIMOHUPOBAHUSI.

Temobl npakmuquKux/cemuHa CKUX 3QHAMUL

6.1. | Ctpoenue u  pabota | Crpoenne u paborta kambiueBoii ATda3wl. M3o0hepmeHThI
KanplieBod ATda3El. KaJIbIINEBOU AT®da3ml. Kanbnuesrie KaHaJIbI

CapKOIJIa3MaTHYECKOI0 PETUKYIYMa.

6.2. | Buyrpuknerounsie Ca’’- | Bayrpukierounsie Ca’’-cBaspiBaromue 6eIku — K1accupuKarnys,
CBSI3bIBAIOIIME OEIIKU. CTPYKTypa M MeXaHU3M (QYHKIIMOHHPOBAHUSI.

7. | B3anmMopeiicTBHe KJIETOK — CHHANChl W penenrtopbl. TpancmeMOpaHHasi nepegada
curdanoB. Meauaropol. BuoreHHble aMHHBI.

Cooepoicanue 1eKYuoHH020 Kypca

7.1. | B3aumopeiictBue KiIeTok | MenuaTopbl, CHHANChl, HWHOTPONHBIA M  MeTaOOTPOIHBIN
— CHUHAIICHI M PELENTOPBL. | PEHENTOPBHIL.

7.2. | Penentopbl rOpMOHOB. Penientopbl ropMOHOB, UX THITBI U G-0€NKH.

7.3. | BHyTpuKkieTouHble nAM®-onocpenoBannbie ytd, LI’ M®- n NO-onocpenoBaHHbIe
CUTHAJIbHBIE ITyTH. nytu. IlyTu, onocpenosanusle aunmuaamu 1 nonamu Ca’’. Ilytu,

omocpeaoBaHHbIe OeaKkoM Ras.

Temvl npakmuyecKux/cemunHapcKux 3aHamutl

7.1. | BzaumoneiicTBue KiIeTOK | MeamaTopbl, CHHANChl, HWOHOTPOMHBIA U  METa0OTPOIHBII
— CHHAIICHI M PELIENTOPBL. | PELIENTOPBHI.

7.2. | BHyTpUKIIETOUHbIE Ponp cAMP-3aBucumoit CHUCTEMBI BHYTPUKJIETOYHOM
CUTHAJIbHBIE YTH. CHUTHAJIN3aLlUH. Ponp cGMP-3aBucumoit CHCTEMBI

BHYTPUKJIETOYHOMN CUTHAJIM3allUH. Ponb METabO0JIUTOB
¢dochonunazer C, apaxuOHOBON KHUCIOTHI BO BHYTPUKIECTOYHOMH
CUTHAJIM3ALUU.

7.3. | buoreHHble aMHUHBI. buorenHsle aMHHBI — KaT€XOJaMHHBI, JO0()aMUH, CEPOTOHHH U
TUCTaMUH.

10




Ne | HaumeHoBaHue pa3aeJia
Conepxanue

n/n MUCIUIIINHEI

8. | Crpecc, cTpecc-peaj3yoiye U CTpecC-IMMUTHPYIOLIME CHCTEMBI.

Cooepoicanue 1eKYyuoHH020 Kypca

8.1. | Crpecc. ®enomen crpecca. Crpecc-peakuus. Crpecc-cucrema. Crpecc-

JIMMUATHPYIOIIUE CUCTEMBI.

Temobl npakmulteCKux/cemuHa CKUX 3QHAMUL

8.1. | Onpenenenue OnpeneneHne CTPECCOPHON YCTOMUUBOCTH CEPACUHO-COCYIUCTOM
CTpECCOpHOU cucteMbl. OCHOBBI IPENPACIOIOKEHHOCTH M YCTOMYMBOCTU K
YCTOMYMBOCTH CEPAECYHO- | CTPECCOPHBIM MOBPEKICHUSM.

COCYIMCTON CUCTEMBI.

8.2. | Crpecc, ctpecc- | Denomen crpecca. Crtpecc-peakiusa. Crpecc-cuctema. Crtpecc-
peayn3yIolMe U CTpecc- | peanusyronye cucteMsl. CTpecC-TMMUTHPYIOIINE CUCTEMBI.
JUMHUTHPYIOLINE
cucremsl (CemuHap).

9. | Mexanu3dmbl MMMyHHTeTa. Helpo3HIOKPUHHBIE MeEXaHU3MbI PeryJsuud (QpyHKuui
HMMYHHOMH CHCTEMBI.

Cooepoicanue 1eKyuoHH020 Kypca

9.1. | UMMyHHBIE pE€aKIUH. Bocnanenune. Meauatopsl BocnaneHus. VMMyHHBIE peakiH.

AHturensl. KieTouynbsle 1 ryMOpajibHblE IMMYHHBIE PEAKIIUH.

9.2. | HeliposHIOKpHUHHBIE MonekynsapHble  OCHOBBI ~ HEHPOTOPMOHAJIBHOW  PETYJISLHHA
MEXaHU3MBbl  PEryjasuuu | UMMYHHOHN cucteMbl. Bausaue AKTI U rimoKoKOpTUKOMIOB Ha
byHKIHI MMMYHHOH | QYHKIIMM WMMYHHOH CHCTeMbl. BimsHuE agpeHepruyecKux
CUCTEMBIL. COeMHEHUIl Ha (QYHKIMUM HMMYHHOW CHCTEeMbl. BiusHue

TUPEOTPOITHOTO TOPMOHAa Ha (YHKIMM HMMMYHHOH CHCTEMBI.
BrysiHre noJ0BbIX TOPMOHOB Ha (DYHKIIMM UMMYHHOU CHCTEMBI.

Temvl npakmuyeckux/cemunHapcKux 3aHamutl

9.1. | OcHoBHbIe nposiBNeHNs U | OnpeniesieHue TOHATUS  «MMMYHUTET». [ naBHble (QyHKIMH
MEXaHU3Mbl HMMYHHOTO | MMMYHHON CHCTeMbl. AHATOMUS U (U3UOJIOTUS HMMYHHOMH
OTBETA. cucteMbl. OCHOBHbBIE 3aKOHOMEPHOCTH PAa3BUTHUS HMMYHHOI'O

orBeta. ['ymopanbhbie pakTopsl uMMyHUTeTa. CTaguu pa3BUTHUS
UMMYHHOTO OoTBeTa. MIMMyHHas mojcucreMa Koxku. MmMmyHHas
CHCTEMa CIIM3UCTBIX 000JI0YEK.

9.2. | HelipooHOOKpHUHHBIE MonekyiapHbIE  OCHOBBI ~ HEHPOTOPMOHAJIBHOM  PETYISLUU
MEXaHU3Mbl  peryysinuu | MMMYHHOU cucTeMbl. Bausgaune AKTI' U rIrOKOKOPTUKOUIOB Ha
byHKIMl UMMYHHO! | GYHKIIMM HWMMYHHOH CHCTEMbl. BiMsHue aapeHeprudyeckux
CHUCTEMBI. COCMMHECHWH Ha (YHKIMHM WMMYHHOM CHCTeMBbl. BrusHue

TUPEOTPOITHOTO TOPMOHA Ha (YHKIUM HMMYHHOW CHCTEMBI.
Bnusinue nosgoBbIx TOpMOHOB Ha (DYHKIIUM UIMMYHHOM CHCTEMBI.

9.3. | HelipoaHOOKpHUHHBIE OmnpeneneHue TOHATUA «UMMYHHTET». [JaBHbIE (QYHKUIUU
MEXaHU3Mbl ~ PETYJSIUU | UIMMYHHON CHCTeMbl. AHATOMUS U (U3UOJIOTUS HMMYHHOMH
byHKIMl UMMYHHOH | cucTeMbl. OCHOBHBIE 3aKOHOMEPHOCTH pPa3BUTHUS HMMYHHOI'O
cucrembl (KonTposnbHas | orBera. 'ymopanbhble (akTopsl uMMyHHUTeTa. CTaguu pa3BUTHUS
paborta). UMMYHHOTO OoTBeTa. MIMMyHHas mozcucreMa Koxku. MmMmyHHas

CUCTeMa  CJIM3UCTBIX o0ojouek. MoJeKyIsipHble  OCHOBBI
HEUPOTOPMOHAIIBHOM PETyJIALIMM UMMYHHOW CUCTEMBI. BnusHue
AKTI ¥ riroKOKOPTUKOUIOB Ha (YYHKIIMM WMMYHHOH CHCTEMBI.
Bnusiaue agpeHepruueckux CoeMHEHUH Ha (YHKIMU UMMYHHON
CUCTeMbl. BnusHHMEe THPEOTpPONHOr0 TropMOHa Ha (QyHKUUU
MMMYHHOU CHUCTEeMBI. BusHHE MOIOBBIX TOPMOHOB Ha (YHKIIHUU
VMMYHHOUN CUCTEMBI.

10. | KileTo4HbIii UK/, ATIONTO3 U OHKOI'eHe3.

Cooepoicarue 1eKyuoHHO20 Kypca

10.1. | Perynsauus  knerouHoro | Ilepuogsl  kinetoyHoro unukia. Mwuro3. LlukiaumH3aBHCHUMBIE
LHKJIA. K1uHa3bl. CUTHAIBHBIE IYTH, HWAYIIHE K IUKIWH3aBUCHMBIM
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n/n

HaumenoBaHue pasjaesa
AMCUMILINHBI

Conepxanue

KUHa3aM. MexaHu3M [OEUCTBHA KOMIUIEKCOB  ITUKJIWH
IMUKIINH3aBUCUMBIC KHHA3bl B KJIICTOYUHOM IIHUKIJIC. KOHTpOHB
KJICTKH 32 TPOXOXKJICHUEM KJIETOYHOTO ITUKJIA.

Temobl npakmulteCKux/cemuHa CKUX 3aQHAMUL
10.1. | Knerounsrii nuki. | [lepuoasl kimeroyHoro nukia. [MKIMH3aBUCHMBIE KHUHA3BI.
ATIONITO3 ¥ OHKOT'€HE3. CurHanpHble MyTH, MIyIIME K IUKIMH3aBUCUMBIM KHHa3aM.
MexaHu3M JeHCTBUS KOMIUIEKCOB LMKJIMH — LUKINH3aBUCHUMBIE
KHMHa3bl B KJIETOYHOM IMKJIEe. KOHTPOJIb KIIETKH 3a IPOXO0XKICHUEM
KJIETOYHOT'O IIMKJIA.
10.2. | AnonTo3 U OHKOTEHE3. ArmonTo3: myckoBbie (akTopbl. buonornyeckas pojb amomnrTosa.

I'enetrnyeckast mpupoa OHKOTeHE3a (TUTIBI TeHOB, OTBEYAOIIINX 32
OHKOTEHE3, CIOCOObI W3MEHEHHUs TeHOMa KIIETKH). ATONTO3:
CBSI3aHHBIE C HUM IIPOTOOHKOTE€HBI U OIIYXO0JIEBBIE CYIIPECCOPEL.

dopmMa UTOroBOro KOHTPOJIS: 3a4€T

4 IlopsA0K OLCHMBAHNSA YCIIEBAEMOCTH U ¢()OPMUPOBAHHOCTH KOMIIeTEeHIM I
o0y4yarouierocsi B TeKyuei u npoMe:;KyTO4HOH aTTecTAlMU.

JUiss  TONOXUTENBLHOM OLEHKH IO pe3ylbTaTaM OCBOCHHUS JUCIUIUIMHBI O00ydaromemMycs
HEO0OXOAMMO BBIITOTHUTH BCE YCTAHOBIICHHBIE BUIBI YICOHOU PaOOTHI.

Tabmuma 7 - bamibHO-pEeHTHHTOBAs OIIEHKA Pe3yIbTAaTOB y4eOHON pabOTHI 00YJarOUIUXCs IO

BujaM (BPC)
VYuebHas Cymma | Buabl u pe3ynbratsl OneHka B aTTecTaluu banner
pabora (BubI) | 6aoB |  y4eOHOM pabOTHI
9 cemecTp
Tekymas 80 |Ilocemenue 3ansaTuii|l0 6amioB 3a 100%  nocemenune| 0-10
yaeOHast (Hasume ayIUTOPHBIX 3aHITHI
pabora B KOHCIIEKTOB JIEKILIUH,
cemMecTpe BBITIOJTHCHHE nao.
(ITocemenue pabor)
3aHATHI 1o 3anura 2 ©Oamnma 3a o0QOpPMIICHHYIO B 0-30
pacnucaHuio H 71a00paTOPHBIX pabOT|COOTBETCTBUU C TPEOOBAHUSAMH H
BBHITIOJTHCHHE (15 pa6or). 3alUIICHHYIO TaOOpaTOpHYIO padoTy
3a/1aHMi)
CPC BbINIOJHEHKE |12 0aslioB 3a rpaMoTHOe W yeTkoe| 0-12
VMHAVBUAYAJIIBHOTO  |M3JI0’KEHHUE MOHATUIHOTO anmnapara
3aJlaHus
CPC — Tekymiee|2 TECTOBBIX Cpe3a 3a KaXKAbId W3 0-28
TECTUPOBAHUE KOTOPBIX MOXHO TMOIy4yuTh 14
0aJ1110B
Hroro no rexkyueii padore B cemecTpe 0-80
[IpomexyToun 20  |Teoperuuecknii Borpoc|10 0aJ110B 32 TEOPETUUECKUNA BOIPOC 0-10
as  arrecTanus
(3auer C [Ipuxnannoe 3aganue |10 6aJ10B 3a MPaBWIBHO BBINOJHEHHOE 0-10
OLICHKOI1) 3a/1aHue
HTtoro 3a 3auer 0-20
CymMapHasi olleHKa MO0 JUCHUILIHHE: CymMa OaioB TEKyLIEH W MPOMEXYTOUHON
aTTecTalun 51 -100 6.

ITepeBon 6amioB 3 100-6amibHON MIKaNbl B OYKBEHHBINM YKBUBAJICHT 3a4ETHON OLIEHKH

\ Cymma 0as10B

OtMmerka ‘ ByKBeHHbIH JKBHBAJIEHT
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IS TACHUILTHHBI
86 — 100 5 OTanaHOo
66 — 85 4 Xopo1io
51 -65 3 Y IOBJIE€TBOPUTEIIHHO
0-50 2 HeynoBneTBopurenpHo

5 MaTepua/jbHO-TeXHHYECKO€E, IPOrpaMMHOe U y4eOHO-MeToAnYecKoe odecneyeHue
AUCHUTIIMHBI.
5.1 YueOHnas iuTeparypa

a) OCHOBHAasl y4eOHas JuTeparypa:

1. Yupkosa, E.H. ®usmnonorus yemoBeka W XKUBOTHBIX : yueOHoe mocobue / E.H. Uupxkona,
C.M. 3aBaneeBa, H.H. CagpixoBa ; OpeHOyprckuii rocyiapcTBeHHBIH yHUBepcuTeT. — OpeHOypr :
OpenOyprckuii rocy1apcTBEHHbBIN yHUBEpCUTET, 2017. — 117 c. : un. — Pexxum goctyna: 1mo mojamucke.
— URL: https://biblioclub.ru/index.php?page=book&id=481733 (nara oOpamenus: 15.11.2020). —
bubnuorp. B kH. — ISBN 978-5-7410-1743-2. — TekcT : 37E€KTPOHHBIMN.

2. Jlo6potBopckas, C.I. Anaromus ¥ (pU3MOIOTUS OCHOBHBIX CHCTEM U OPraHOB YEJIOBEKA :
yaebnoe mocobue / C.I. looporBopckas, MW.B.XykoBa ; Kazanckuii HalMOHAIBHBINA
UCCIIEIOBATEIbCKUNA  TEeXHOJormdeckuil  yHuBepcuteT. —  Kazawp:  KaszaHckuil  HayuHo-
uccienoBarenbekuil Texnonorndeckuii yausepcuter (KHUTY), 2017. — 96 c. : cxem., Tabi., ui. —
Pexxum mocryma: mo mommucke. — 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: 3JIEKTPOHHBIH.
Heiipodusmonorusi. OcHoBHOI Kypc: yueOHoe mocooue / A.A. Jlebenes, B.B. PycanoBckui,

B.A. Jle6enes, I1./1. IllabanoB. — Mocksa; bepnun : lupexr-Menua, 2019. — 271 c.: un. — Pexxum
nocryna: mo nogmnucke. — 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/IbHASL JINTepaTypa
1. Tapacosa, O.JI. ®u3nosnorus 1eHTpaIbHONH HEPBHOU cucTeMbl: yaeOHoe mocooue / O.JI. Tapacosa. —
KemepoBo: KemepoBckuii rocynapctBeHHbiii yuuBepcuter, 2009. — 99 c¢. — Pexxum pgocryna: 1o
noamucke. —  URL: https://biblioclub.ru/index.php?page=book&id=232749 (nata  oOparmieHus:
15.11.2020). — ISBN 978-5-8353-0961-0. — TekcT : 351eKTpOHHBII.

2. Apednesa, A.B. Heilipodusnonorus: yaedHoe nocodbue / A.B. Apedrea, H.H. I'peGuena ;
TIOMEHCKUI TOCYIapCTBEHHBIN YHUBEPCUTET. — TIOMEHb: TIOMEHCKHI TOCY1apCTBEHHBIN YHUBEPCUTET,
2016. — 190 c.: WII. — Pexum JOCTyMa: 1o IIOIUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=571788 (nata obpamenus: 15.11.2020). —
bubnuorp. B kH. — ISBN 978-5-400-01192-4. — TekcT: 3MeKTPOHHBIA.

5.2 MaTepuaibHO-TeXHH4YECKOE U MPOrpaMMHoOe o0ecrieyeHue TUCIUIIHHBI.
Y4deOHble 3aHATHS IO AUCIUILIMHE TPOBOAATCS B yueOHbIX ayautopusx HOU Keml'Y:
219 JlabGoparopusi O6MOJIOTHM 4YejdoBeKa. YdeOHas aynuTopus (MyJIbTHUMEIWMHAS) IS
IIPOBECHUS:
- 3aHATHUH JIEKIIMOHHOTO TUIIA;
-3aHATUI CEMMHAPCKOTO (IPAaKTUYECKOT0) TUIIA;
- TPYIIOBBIX ¥ UHAUBUIYATbHBIX KOHCYJIbTALIUM;
- TEKYILETO0 KOHTPOJIS U MPOMEXKYTOUHOM aTTecTaluu.
CrnenuanusupoBanHas (yuedHasi) MedeJib: TOCKa MeoBasi, kadeapa, CTOJbI, CTYIbSI.
OO6opynoBanue AJsl MPe3eHTAIMN Y4eOHOT0 MaTepHaJia: cmayuoHapHoe - HOYTOYK, MPOEKTOp,
TEJEBU30P.
JlabopaTopHoe o0opy1oBaHHe W MaTepuajbl: MUKpockombl (10 1mT.), Becwl, mpenapoBaIbHBIN
CTOJIMK, XOJIOAUIIbHUK, TATPOMETPHI (2 IIT.), MUKPOIIPENnapaThl IEMOHCTPALIMOHHBIE: 110 (PU3UOJIOTUU
M aHATOMUU YENIOBEKa, IO IUTOJOTUH, MO THCTOJOTHH, IO S3MOPHOIOTHH, MAaTepUaNIbl ISt
ab0opaToOpHBIX PaboT (XMMHYECKas MMOCYAa, PEAKTUBBI, XUPYPrHUYECKHUE HHCTPYMEHTHI, TIpernaparhl),
pocTomMep, MUKPOJI03aTOpbl M HAKOHEUHUKH, CUCTHBIC KaMepbl [opsieBa, Habop As ompeneneHus
TpYII KpOBU, HAOOp J7Isl OTIpeieieHUs] MOUEBUHBI, OETIKOB U T..
YuyeOHO-HATISAIHbIE TOCOOMSI: TIJIAKaThl M JCMOHCTPALMOHHBIC TAONUIBI Ui MPOBEACHUS
JICKIIMOHHBIX U MPAKTHYECKUX 3aHATUHN MO AUCUUILTHHE «DU3NO0JIOTHS KUBBIX CUCTEM).
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Hcnoab3yemoe nmporpammuoe odecnnedenue: MSWindows (MicrosoftimaginePremium 3 year mo
cyomunen3snonHomy goroopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoGoaHO pacnpocTpansemoe 110).

HNuTepHer ¢ odecieuenuem nocryna B JUOC.

5.3. CoBpeMeHHBbIe Tpo(eccoHaIbHBIE 0a3bl JAHHBIX M1 HHPOPMALMOHHbIE CIIPABOYHbBIE

CHUCTEMBI.

Sl AR

Anaromus u ¢uzmonorus 4yenoBeka. Hayuno-momymsipasiii caiit. baza 3HaHumii mo Owonoruu
yejioBeka. OU3MO0JI0rs, KJIETOYHAasl OMOJIOrus, FTeHeTHKa, Onoxumus - www.molbiol.edu.ru
Pecypc «ba3a 3HaHMii 1O OHMOJIOTHM YEJIOBEKa» COMACPKHUT YYEOHHKH IO MOJEKYJSPHOM
OWoJIoTMH YeloBeKa, OWOXUMHUH, (HU3UOJIOTHH, TEHHOW U OETKOBOW WHXXCHEPUU -
http://humbio.ru/

CopocoBckuii 00pazoBaTenbHbBIN KypHaI Ha cauTe WWW.1SSep.rssi.ru;
http://www.netbook.perm.ru/soj.html

Hayunast anektponnas 6ubnmoreka http://elibrary.ru

YHuBepcuterckas nHpopmamonnas cucrema Poccun http://uisrussia.msu.ru

becrinarnas 6ubnuoteka on-line Ha Sibnet http://lib.sibnet.ru

http://www.humbio.ru/, 6a3a 3HaHU IO OUOJIOTUH YeTTOBEKa
http://www.bio.fizteh.ru/student/files/biology/biolections/ WutepHeT-mopran «JlerengapHsiii
®duzrex».htm

http://www.distedu.ru/edu2/index.php Jlekiuu 1mo 3H3UMOIOTUH

6 Wnble cBeaeHus U (MJIM) MATEPUAJIBI.
6.1.IlpumepHbie TeMbl MUCbMEHHBIX Y4eOHbIX PadoT

Tembl pedepaTos:

l.
2.

e A

11.
. [TonykoncepBatuBHbIii MexaHu3sM OuocuHTe3a JIHK (coBpemeHHOe TmpeacTaBieHHE).

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

14

benku u ux GyHKIIMU B OpraHusme.

Bakneiiimre MoHOcCaxapuabl M WX TPOU3BOAHBIC (QJIBJOHOBBIE U YPOHOBBIC KHCIIOTHI,
caxapoclupThl, aMHHOCaXapa, IIUKO3UAbI U JIp.). buonornueckoe 3HaueHne MOHOCaXapoB U UX
IPOM3BOJIHBIX.

Onurocaxapunbsl. HomeHnkiatypa u kinaccudukanus. XapakTepucTuKa OMOJI0OTHYeCKH BaXKHBIX
OJIUTOCAXapHUI0B.

[Tonucaxapuabl (CTpYKTypHBIE U pe3epBHbIE). ['OMO- U rerepomonucaxapujibl M HX
Ouosornyeckas pob.

HetiporymopanbsHas peryisius yriieBoJHOTO 0OOMeHa.

®ocho-, chuHro- u rAMKONUNUILL. bruomornyeckas poib.

CrtpykTypa, cBOMcTBa M PyHKITMK OMomMeMOpaH. Poss TUIIIOB 1 OEIKOB B UX CTPOSHUH.
MexaHu3Mbl MEMOPAHHOTO TPAHCIIOPTA (AKTUBHBIM M TACCUBHBINA TPaHCMEMOpaHHBII IepeHoC).
["opmonsI (kaccudukanys, MEXaHu3M JICUCTBUS ), OMOJIOTHYECKOE 3HaUCHHE.

. IlenTuHble TOPMOHBI. XapaKTEPUCTUKA BAXKHEUIIMX IpeAcTaBUTenei. MexaHu3m aeucTBus

MENTUIHBIX TOPMOHOB.
CoBpeMeHHbIE NPECTABIEHUS O CTPYKTYpE I'eHa.

depMeHThI, 00eCTIeYHBAIOIINE 3TOT POIIECC.

O6mee mnpencraBinenue o OuocuHTese PHK. Tpanckpumnuus y mnpokapuot. OcoOeHHOCTH
TPAHCKPHUIIIIUU Y FYKAPHUOT.

YPOBHHU perynsluu KU3HEHHBIX MPOIIECCOB B )KUBOW MPHUPOJIE.
Huknuyeckue HykineoTu el (MAT®, ul TD) u ux Guomoruyeckast pob.
benku-peuentopsl u perientopHas GyHKIKA 1a3MaTHUYECKONH MeMOpaHHbl.
CrpykTypa, cBoOiicTBa 1 PyHKIIMH OMOMEMOpaH.

buoxumus nporpaMMupyeMoii KIIETOYHOW CMepTH (amonTo3a) y >KUBOTHBIX.
buoxumnuecke 0OCHOBbI UMMYHUTETA.

HetliposH10KpHUHHBIE MEXaHU3MBI PETYIISIIUN G YHKIIMA IMMYHHOW CHCTEMBI.
[IpocrarnanauHbl Kak OMOIOTUYECKUE PETYISATOPHIL.

Kak reHbl KOHTPOJIMPYIOT pa3BUTHE KIIETOK.



23. IHK u paxk.
24.

Buyrpuknerounsie Ca’’-csasbiBaromue 6enku. CTpyKTypa B MEXaHU3M (QyHKIHOHMPOBAHUS.

25. [lepenaya u TpaHCAYKIMS TOPMOHAIBHOTO CUTHAJIA B Pa3HbIE YaCTU KIIETKHU.

26.
27.
28.
29.

KanpnueBrle HacOChI )KUBOU KIIETKH.
Oxcuj a3ora —
Oxkcua yriieposia — peryJsiTop KJIETOYHOTO0 MeTaboIM3Ma.
3H€KTpI/I‘IeCTBO B X)KU3HU )KUBOTHBIX U paCTeHI/II\/'I.

PEryasTop KJIETOYHOTO MeTaboIn3Ma.

6.2. [IpumepHbIe BONPOCHI U 3aJaHKs / 321a41 JJIS IPOMEKYTOYHOM aTTeCTALMHU
Tabanna 9 - IlpuMepHbie TeopeTHYEeCKHEe BONPOCHI U NMPAKTHYECKHe 3aJaHHUA / 3a1a4H K

MPOMEKYTOYHOMY KOHTPOJTIO

P a3J1CJIbl U TCMBI

HpI/IMepHI:Ie TCOPECTUYCCKUC BOIIPOCHI

HpI/IMepHI:Ie MPAKTUYCCKHUC 3aJaHUA

/ 3a1aum
9 cemecTp

Knerka kak | CTpoeHue KIETKHA — BHYTPUKIIETOYHBIE Crpoenue KIJICTKH -
eIMHAIIA OpTaHEeJIIbI, IUTOCKEIIET, IIUTO30JIb. BHYTPUKJICTOYHBIC OpTaHEeIIbI,
DHU3HOTOrHYECKH Pa3Mephl KJIETOK ¥ BHYTPUKIICTOUHBIX IIUTOCKENIET, IMTO30Jb. Pa3Mepsl
X IPOLIECCOB. CTPYKTYP. 5 KJIETOK u BHYTPHKJICTOUHBIX
CrpykTypa Perynsiust KIETOYHBIX (GYHKIHH. CTPYKTYP. Perynsauus  KJIE€TOYHBIX
KJIETKH - (ynKumit.

CrpykTypa KIICTKH -
KOMIIaPTMEHTAIN

3anusi B KJIIETKax
BBICIIIUX
OpPTaHU3MOB.

KOMIIapTMEHTAIN3alusl B KJIETKax
BBICHIMX OpraHu3moB. [{uTo301b.
Anmnapar Tonbmxu. MUTOXOHIPUU.
ITepokcucomsl. JInzocompl.
OHJOoMIa3MaTHYECKUH  PETUKYIIYM.
Pazmepst KJIETOK u
BHYTPHUKJIETOYHBIX CTPYKTYP.
Perymsiust KIeTOUHBIX (QYHKIIUH.

BnayTtpukneroun
BIM U
BHEKJICTOUHBIN
MaTpHKC.

MukpodunaMeHTHl, MHUKPOTPYOOUKH,
MIPOMEKYTOUHBIE MUKPO(DUITAMEHTHI.

MukpodunaMeHTHl,
MHUKPOTPYOOUKH,
MIPOMEKYTOUHBIE
MUKPO(DUITAMEHTHI.

CocTaB BHEKJIETOYHOTO MaTpHKCa
— GubpriIsipHBIC OenKwu,
MOJINCAaXapuIbl, MPOTEOTIUKAHBI.
bazanpHas MemOpaHa —
CrieIaIu3upOBaHHAS dbopma
BHEKJICTOYHOTO MaTpHKca.
HNuTerpunsl. BsaumoneiictBue
IIUTOCKEJETa W BHEKJIETOYHOTO
MaTpHKca.

WNndpopmannonna
s cucTema
KJICTKH.

Bocnpoussenenue u peannzanus
TEHETHIECKOW HH(pOpMAaITHH.
CBoiicTBa reHETHIECKOH MHPOPMAIHIH.

Kierounoe smopo.  CrpyKTypHO-
(yHKIIOHATbHAS OpraHM3anus
xpoMocoM. KoOMNakTHOCTH TeHOMa
3YKapHOT. XpoMOCOMBI
MiexonuTaomux. Kapnorum.

Pemmukamus JJTHK u e€ perymsauus.

TpancKkpUnIHs u CTpYKTypa
TPAHCKPUIITOHOB. Perynsnus
TPaHCKPHITLIH y 9YKapHOT.
[Ipoueccunr PHK — kenmposanwue,
[0JIMaICHUIUPOBAHHE.
XapakTepucTrukKa TeHETHYECKOT0
koma. Ctpykrypa pubocom. CuHTE3
TTOJTATICTITHIOB Ha pubocome
(Tpaucnsmus).
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O0OMeH Bewiects | Onpenenenune moHATHA 00 0OMeHe BemecTB, | KonuyecTBEHHOE olpeneeHne
¥ DHEpruM B | OHEpruM ¥ HH(bopMarmn: MeTaboNu3M, | HOHOB XJIOpa, MarHus u Gocdopa.
KIIETKE. Kara0omu3M, aHa0ONM3M,  PEIENTOpPHBIC OnpeneneHne KOHIIGHTPALHH
CHCTCMBL. [JIOKO3bI B KPOBHM. BiusHue
CBs13b MEXITy OOMEHOM OCIIKOB, YTJICBOJIOB U WHCYJHHA Ha conepIKatHe
munugoB. OOMeH BelecTB KakK eauHas
CHUCTEMa IIPOIECCOB. YPOBHHM pETYIALUU TTOKO3b! B KpOBH. Ompenencune
oGMeHa BeICCTB B opranusue, | KOHUEHTPALMH IIIOKO3BI B KPOBH.
Moreky apHE  ypoBeHb  peryismm. | DYTTHHE MHCYJIMHA Ha
KrneTouHslii ypoBeHb peryIsiiuH. CONCPKAHUC TIIIOKO3BI B KPOBH.
Omnpenenenne oOmrero
XOJIECTEPUHA B CBIBOPOTKE KPOBH.
Omnpenenenne [MOHSTUHN 00
oOMEHE BEIIECTB, DJHEPIUU W
nHpopManuu: MeTaboJIn3M,
KaTabOoJIM3M, aHa0oIu3M,
peuentopHsle cucteMbl. CBs3b
MEXTY oOMEeHOM 0emKoB,
yraeBonoB U JunuaoB. OOMeH
BEILIECTB KaK €IHWHAs CHUCTEeMa
IIPOLIECCOB. YPOBHU PErYJISLHAU
oOMeHa BEILECTB B OpraHU3ME.
MonekynsapHbIi YPOBEHD
perynsiuuu. Kiierounslii ypoBeHb
peryssiuuu.
®usznosiorus Hcrtopuss  oTKphITHS  OMOdneKkTpudeckux | Mctopus OTKPBITHSL
KJIETOYHOU NOTCHINATIOB. Knaccudpukanus OMO3JIEKTPUYECKUX TOTCHIIHAJIOB.
MeM6paHBI. 6I/IOBJ'ICKTpI/I‘-IeCKI/IX IHOTCHIUAJIOB. KHaCCHq)I/IKaHHH
Bbuonoruueckuii 3neKTporeHes. GUODIICKTPHYECKHX TOTEHINAIOB.
OHepreruyeckas pojib  OHO3IEKTPUUECKUX BHONIOMMYECKH I SIIEKTPOTeHes.
MIOTEHIUAJIOB. Perynsaropnas poJIb
6I/IOBJ'ICKTpI/I‘-IeCKI/IX IIOTCHIIMAJIOB. BHCPFCTI/ILICCKaﬂ poJb
TpaHCIOPT BemECTE 4epes  MEMOpaHy. OMOAJIEKTPUIECKUX TTOTECHIIUAIOB.
TaccuBHbIit TPAHCIIOPT. AxtuBHprii | [ ETYATOpHAS poJib
TPaHCIIOPT. OMOAJIEKTPUIECKUX MTOTCHIIUATIOB.
HaGmronenne OMO3IEKTPUUECKHUX
srieHui (1 u 2 ombiTel [anbpBanwy,
onbIT Marreyun).
Hcropus OTKPBITUSA
OMOAJIEKTPUYECKUX TOTEHIHUAIOB.
Knaccudukanus
OMOAJIEKTPUYECKUX TOTEHIUANIOB.
buonornueckuii  3JIEKTPOTEHES.
DHepreTudecKas poib
OMOAJIEKTPUIECKUX TTOTEHIUAIOB.
Perynstopnas poib
OMOAJIEKTPUIECKUX TTOTEHIIUAIOB.
Tpaucnopt BEIIIECTB yepes
MeMOpaHy. [TaccuBHbIit
TpaHCHOPT. AKTHBHBII
TPAHCIIOPT.
Ca?*- Kanpumesble  Hacochl  kuBoi  kneTkH. | CTpoeHne W paboTa KajabIHEBOM
TpaHcnopTupyro | MexaHusM — mepeHoca  MOHOB  Kasiblus. | AT®asbl. NzodepmenTs
M€ CUCTEMBI | Crpoerne u pabora kampimeBod ATda3wl KaIbIHEBOM AT®Da3mL.
MEXAHN3MEI N3odhepMeHTHI KalbITUEBOM I;Tdba%l. KanbIeBsie KAHATEL
perymsm BayTpuknerounsie Ca*"-cBs3bIBaIOLINE CapKOTITA3MATHIECKOTO
Oenku — KiaaccuUKalMs, CTPYKTypa W
YPOBHA KANBIMA |\ oy arusm (DYHKITMOHUPOBAHHUSL. PETHKYTyMa. o
B KJIETKE. Buaytpukierounsie Ca™"-
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CBA3BIBAIOLINE Oenku —
Kiaccupukanus, CTpyKTypa u
MeXaHu3M (YHKIIMOHUPOBAHUS.
B3aumonetiicTBie | MeamaTophbl, CHHAIChl, MHOTPONHBIA ¥ | MenuaTopsl, CUHAIICHI,
KJIETOK — | METabOTPOIHBII PELIETITOPEL. MOHOTPOIHBIM U MeTabOTPOIHBIN
CHHATICHI u | Perientopel ropMoHOB, UX TNkl 1 G-6eKu. PEIIenTOpBL.
PELIENTOPBI. uAM®-onocpenosannbie 1myrd, UIM®- u | poyy cAMP-3aBrCHMOIl cHCTEMBI
TpancmemOpanHa NO-onocpenosannsie HIyTH. HYTS’ BHYTPUKJIETOUHON CUTHAJIM3ALMH.
OINOCPCAOBAHHBIC JIMITMAAMU U MOHAMU Ca“". o
s nepenaya TTyTH, oriocpeoBanHbIe Gemkom Ras. Pons cGMP-zaBHvCHMOI/I CUCTEMBEI
CUTHAJIOB. BHYTPHUKJIETOUHON CUTHAIM3ALUU.
Menauartopsl. Ponb MeTabonutoB dochonumnazbl
buorennrie C, apaxuJOHOBOM KHCIOTHI BO
AMUHBI. BHYTPHUKJIETOUHON CUTHAIM3ALUU.
buorennsie aAMUHBI —
KaTeXx0JaMUHBI, nodamuH,
CEPOTOHUH U TMCTAMUH.
Crtpecc, crpecc- | Penomen crpecca. Crpece-peakuus. Crpece- | OnpeneneHue CTPECCOPHOM
peanngy}o]_une u | cucrema. CTpeCC-JII/IMI/ITI/Ip}IIOH.[I/IC CHUCTECMBI. yCTOfI‘-IHBOCTH cep;[equ-
cTpecc- COCyIHCTON cucTeMbl. (OCHOBBI
JTUMUTHUPYIOIINE MPEAPACIION0KEHHOCTH u
CUCTEMBI. YCTOMYHMBOCTH K CTPECCOPHBIM
MTOBPEXKICHUSIM.
®enomen  crtpecca.  Ctpecc-
peaxkuus. Crpecc-cucrema.
Crpecc-peann3yomme CUCTEMBI.
Crpecc-muMUTHpYIOIINE
CUCTEMBI.
MexaHu3Mbl Bocnanenne.  Menuatopel  Bocnanenus. | OnpeneneHue HOHATUSA
AMMYHUTETA. MmMyHHBIC peakiun. AHTUTeHbL. KieTouHbIe | «umMynuTeT». [1aBHBIE QyHKIMN
Heiiposngokpun | ¥ FyMOPaJIBHBIC IMMYHHBIC pCAKIIHH. MMMYHHOM CUCTEMbI. AHATOMUS U
Hble MexaHn3mpl | MOICKYIApHbIE OCHOBBI | y310I0rust IMMYHHOM CHCTEMBL.
peryisuuu HEHPOTOPMOHAJIBHOH PEryIIALII HMMYHHO! | ¢y opppie 3aKOHOMEPHOCTHU
N CHUCTEMBI. Bnusuue AKTT u
(byHKHI/II/IU TITIOKOKOPTHKOUIOB Ha (YHKIIMH MMMYHHOR PasBUTHA  MMMYHHOTO  OTBCTA.
MMMYHHOU CUCTEMBI. Bimsinue aJpEHEPrUIeCKUX I'ymopareHee (baxroper
CUCTEMBI. coeMMHenHMii  Ha  dyHKIMH  MMMyHHoii | AIMMYHHTETA. Craguun pa3BuTus

CUCTEMBI. BIusHIEe THPEOTPOITHOTO TOPMOHA
Ha (QYHKOIUA UMMYHHOU CHUCTEMBI. BrusHue
MOJIOBBIX TOPMOHOB Ha (DYHKIIUM UMMYHHOU
CHUCTEMBI.

MMMYHHOTO OTBeTa. VMMyHHas
nojacucrteMa Koxu. VIMMmyHHas
crcTeMa CIM3UCTBIX 000JI0YEK.

MonekynspHbie OCHOBBI
HEUPOTOPMOHAIIBHOM  PETYJISILUU
WMMYHHON cHUCTeMBbl. BrusHue
AKTI u TrIIOKOKOPTUKOUIOB Ha
(GYHKIIUM UMMYHHOH CHCTEMBI.
Bnusinue aJIpeHEPTrUYECKUX
COEIMHEHUN Ha byHKIHIN
WMMYHHON cHUCTeMBbl. BrusHue
TUPEOTPOIIHOTO  TFOpPMOHA  Ha
(GYHKIIUM UMMYHHOH CHCTEMBI.
BnusiHue MmonoBBIX TOPMOHOB Ha
(GYHKIIUM UMMYHHOM CHUCTEMBI.

Omnpenenenue TOHSATHUS
«UMMYHUTET». [ 1aBHBIC QYHKIIUU
MMMYHHOM CUCTEMbI. AHATOMUS U
(bu3H0NIOTrHsI UMMYHHOM CHUCTEMBI.
OcHoBHbIE 3aKOHOMEPHOCTHU
pa3BUTHS HMMYHHOTO OTBETA.
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I'ymopanbHbie (bakxTopsI
nmMmyHurera. Cragum pasBUTHSA
MMMYHHOTO OTBeTa. VMMMyHHas
noacucremMa Koxu. MMmyHHas
cHCTEeMa CIU3UCTBIX 00O0JIOYEK.
MonekynspHbie OCHOBBI
HEUPOTOPMOHAIIBHOM  PETYIISILUU
WMMYHHON cHUCTeMbl. BrusHue
AKTI ¥ TIIIOKOKOPTUKOUAOB Ha
(GYHKIMM UMMYHHOH CHCTEMBI.
Binsaue aJpEeHEPIUYECKUX
COEIMHEHUN Ha byHKIUHA
MMMYHHON cCuUCTeMbl. BrusHue
THPEOTPOITHOTO ~ TOpPMOHA  HA
(GYHKIMH WMMYHHOH CHCTEMBI.
BnusiHue mONOBBIX TOPMOHOB Ha
(GYHKIIMM UMMYHHON CHCTEMBI.

Knerounsrii
LIMKJ, afnoITo3 W
OHKOI'€HE3.

[lepuonpr  kneroyHoro uukiaa. MHUTO3.
Huknmua3zaBucumMbie KkuHa3bl. CHrHaAIbHEIC
MyTH, HWAyOHE K  [UKIAH3aBHCHMBIM
KMHa3aM. MexXaHn3M JIEHCTBHS KOMILICKCOB
IUKIAH — IUKJIWH3aBHCHMBIE KHWHa3bl B
KJIETOYHOM muKie. KOHTpoOIb KIETKH 3a
MIPOXOKICHUEM KIIETOTHOTO ITUKJIA.

[leprogpl  KJIETOYHOrO  ITMKJIA.
[{uknuH3aBUCHMBIE KUHAa3bI.
CurnanbHble MYTH, UAYIIHE K
[IUKITNH3aBUCUMBIM KHHA3aM.
MexaHu3M IeUCTBUSI KOMILJIEKCOB
IUKIUH —  [UKJIMH3aBUCUMBIC
KMHa3bl B KIETOYHOM IIHMKJIE.
KonTpo:s KJIETKH 3a
MIPOXOKICHUEM KJIETOYHOTO
KA.

ATONTO3: IMYCKOBBIE (PAKTOPHI.
buonoruueckass posb amnonTosa.
I'enernueckas npupoza
OHKOTI'€HE3a (TUnBI TEHOB,
OTBEUAIOUIMX 33  OHKOIEHE3,
CrocOOBl  M3MEHEHHsI T€HOMa
KJIETKH). ATIONTO3: CBSI3aHHBIE C
HUM MIPOTOOHKOT€HBI u
OITYXOJIEBBIE CYIIPECCOPBHI.

CocTaBUTEND:
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npoceccop

Muxaiinoa Hanexxna HukonaeBHa, JOKTOp OMOJIOTHYECKUX HAYK,

(pamunus, uHuyUATLL U QOIIHCHOCb NPenodasamensi (et))




