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1.leap TUCHUIUIMHBI.

B pe3ynbrare ocBOe€HUS JAHHOUN AUCHUIUTHHBI Y 00yYaroIIerocs JOHKHBI OBITH CPOPMUPOBAHEI
KOMITETCHIINM OCHOBHOM Npo(eccroHambpHOi 00pa3oBaTeIbHOM MPOrpaMMbl OakajiaBpraTa:

IK-1

dopMupyeMbie KOMIIETEHIMU

11 Tadauna 1 - @opmupyembie KOMIIETEHIIUN, HHANKATOPBI 10CTHAKECHUS
KOMIIeTEHIIUii, 3HAHUS, YMEHUS1, HABBIKU

Tabnuia 1 — UnaukaTopsl JOCTHKEHHS] KOMIIETEHIIUH, GOopMUpyeMble AUCIUILITHHON

Kon wu NunukaTopsr 3nanus1, ymenus, HaBbiku (3YB), dopmupyembie
Ha3BaHHE JOCTHKEHUS JTUCITUTUTUHOMN
KOMIIETEHI] | KOMIETEHIIUU 1o
U OI1O0II
TIK-1. IK-1.1 3Haer | 3Haer:
Cnocoben CTPYKTYpPY, COCTaB M | - pU3HOJIOTHIO paCTeHNUI, )KUBOTHBIX U YEJIOBEKa;
oCBauBaThb " JUTAKTHYECKUE CAUHUIbI - COBpPCMCHHBIC TMPCACTABJICHUA O MOJICKYJSAPHBIX U
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HaBBIKH B
NpeIMETHON
obmactn 1O
npouITIo
"Buonorus"
pu
pelieHun
npoeccuox
AIBHBIX
3amaq

pean3ay B pasMIHBIX
¢opmax  oOydeHms B
COOTBETCTBHHU c
tpedoBanusmu @I'OC OO
IK-1.3
JleMOHCTpHpYET  HaBBIKH
UCIIOJIb30BaHHMs B
npogeCCUOHATBHOM
obpazoBaTenbHOI
JIeSTeIIbHOCTH
CHCTEMAaTH3HPOBAHHBIX
TEOPETUYECKUX u
NPaKTUYECKUX 3HaHUH
OMOJIOTHYECKUX HAYK

Kon wu NunukaTopsr 3nanus1, ymenus, HaBbiku (3YB), dopmupyemsbie
Ha3BaHUE JOCTHKEHUSI JUCLUIIIIUHON
KOMIICTCHIT KOMIICTCHII N 10
5074 OIIOIT
HCIIONB30BAT | MPEIMETHOM 00J71aCTH | FeHETHYECKUX OCHOBAX GHOJIOTHYECKUX MPOIECCOB.
b buonorus Ymeer:
TEOpEeTHICCK IK-1.2 Vwmeer | - UCIIOJIb30BaTh €CTECTBCHHOHAYYHBIC 3HaHUs B
de 3Hapms u | OCYUECTBISATH 0160p | mpodeccHOHATEHOM EITEeNBHOCTY;
TIPAKTHYECKH yueOHOrO _ cozepiKanms Bnageert:

TIPeIMETHON obxactu | - OHOXUMIYECKUMH, MOP(OIOTHISCKUMH U (PU3HOIOTHICCKIMU

© YMCHHA M | ponorns IS €ro | METOJaMH U3Y4eHHS XHBOTO OpraHU3Ma;

2 O0béM ¥ TPYyI0€MKOCTH JUCHHUILVINHBI 110 BUAAM YUeOHbIX 3aHATHIL. DPopMbl
NMPOMEKYTOYHOM aTTeCTALMH.
Tabnuna 4 — O0beM U TPYJOEMKOCTh AUCIUILUIMHBI IO BUAAM YUEOHBIX 3aHITHI

OOmast Tpya0eMKOCTh
JMCIUILIMHE, TPOBOMMBIC B Pa3HBIX GopMax

U BUABI y4eOHOW paboThl MO

OO0BEM 4YacoB 110
dbopmam oOydeHus

020

1 O6mas TpyA0eMKOCTh AUCIUIIINHBI 72

2 KonrakTHas paborta 0OydJaromuxcsi ¢ IMperogaBaTelieM 36
(mo BuAaM y4eOHBIX 3aHsATHH) (Bcero)

AynuTopHas pabora (Bcero):

36

B TOM YHCIJIC:

JIEKIIAHA

12

MPAKTUYCCKUC 3aHATUSA, CCMUHAPbI

24

IPAaKTUKYMbI

nmabopaTopHbIe padOTHI

B HHTEPAKTUBHOU popme

B DJIGKTPOHHOU (hopme

Breaynuropnas padota (Bcero):

B TOM  4UHCle, WHAUBHAyallbHAs
o0yyarouuxcs ¢ mpenojanBaTesieM

pabota

HOJrOTOBKA KYpPCOBOM pabOThl /KOHTAKTHAs paboTa

TpynrmoBas, HWHAWBUAYAJIbHAad KOHCYJIbTallud U
UHbIC BU/IBI yueOHOM JIeSITEILHOCTH,
Tpe Iy CMaTPHBAIOIINE TPYIIIOBYIO WA
UHIUBHY aTbHY O 00yYaroMXCsI c
PEIo/IaBaTeseM)

paboty

TBOpUecKasi pabota (dcce)

3 CamocrosiTenpHas pabora o0ydaromuxcs (Bcero)

36

4 TIpoMexxyTouHas aTTecTalusi 00y4JaroIIerocs

3auyer — 4 kypc 7 cemectp




3. Y4eOHO-TeMaTHYeCKUI IJIAH U COAePKAHME JTUCHUILIUHBI.

3.1 YuyeOHO-TeMATHUYECKHII IJIAH

Tabnuma 5 - YueOHo-TeMaTrniecKuil T1ad 04HOM PopMbI 00ydeHHsI

8 Buabl yueOHbIX 3aHATHIH, BKJIIOYAS
= =:a N CaMOCTOSITEJIbHYI0 padoTy
S £ § o0yyamoummxcsi ¥ TPYI0€MKOCTh
g =§ S (B yacax) Dopmbl
Ne Pa3nen © =3 TEKyIero
n/n AUCHUTLTHHBI 2 4yAUTOpHBIE camoctosiTe KOHTPOJIS
= yuyeOHbIE 3aHATHSL  |JbHAs
ycneBaeMoCTH
BCEro | JIeKIMM | ceMuHaphbl, |padora
npakTHyeck |00yJaromux
e 3aHATHA | CH
1. Kierka Kkak eauHUIEA 5 1 2 2 Bompoc
brsmonornueckux ceMHHapa,
mporieccoB.  CTpykTypa pedepar
KIICTKH —
KOMITApTMEHTANN3alUs B
KIIeTKax BBICIIIUX
DPraHU3MOB.

2. | Baytpukierounsnii = u ) 1 2 2 Bompoc
BHEKJICTOYHBI ceMHHapa,
MaTpPHKC. pedepar

3. | Uadopmanmonnas 8 1 4 4 Bomnpoc cemunapal
cHCcTEeMa KJICTKH. pedepar

4. | Obmen  BemiectB | 8 1 2 4 Bompoc cemunapal
DHEPTHUU B KJIETKE. pedepat

5. | ®usuonorus KIECTOYHOM 8 1 4 4 Bompoc
MeMOpaHbl. TpaHcmopT ceMHHapa,
BEIIECTB yepes pedepar
MeMOpaHy — MaCCUBHBIH
51 aKTHUBHBIN.
buosnektpuueckue
MOTEHIIUABI. Ponp
OMOAIEKTPUYECKUX
MOTEHIINAJIOB B
(GYHKIMOHUPOBAHUH
JKUBBIX CUCTEM.

6. | Ca®- 8 1 2 4 Bormpoc
TPAHCIIOPTHPYIOIIHE CeMUHapa,
CUCTEMBl M MEXaHH3MBI pedepar
peryJIsIHun YPOBHS
KaJIbIUs B KIIETKE.

7. | BzaumopeiictBue 8 2 2 4 Bompoc
KIETOK — CHHAICHI H ceMHHapa,
PELenTOpHI. pedepar
TpancmemOpaHHas
nepeaaya CHTHAJIOB.

MenuaTopsl.
buorenHbie aMUHBL.

8. | Crpecc, cTpecc- 8 2 2 4 Bormpoc
peau3yIolme u cTpecc- ceMHHapa,
JUMUTHUPYIOIINE pedepat
CUCTEMBL.

9. | MexaHU3MBI 8 1 2 4 Bomnpoc
UMMYHHTETA. ceMHHapa,
HeliposHnoKkpHHHbIE pedepat

5



2 Buabl yueOHbIX 3aHATHH, BRJIOYAS
=
= 2 CaMOCTOSITEIbHYIO padoTy
s E g oOy4yammmxcsi H TPYA0€MKOCTh
2.3 3 DopMmbI
© 8 3 (B yacax)

Ne Pa3nen © =g TeKylIero

> ay/IuTOPHbIE caMoCTosiTe

n/n AUCHUILIUHBI e, KOHTPOJIs

= y4yeOHble 3aHSAITHSA  |JIbHAsl
ycneBaeMoCTH
BCEro | JIeKIMH | CEeMHUHAPBI, pabora

npakTuyeck |00y4Yaromux

e 3aHATHA | CH
MEXaHU3MBI PETYIISIIHH
byHKIHA WMMYHHOUH
CHUCTEMBI.

10. | Kiterounsrii KT, 8 1 2 4 Bomnpoc cemunapal
aronTo3 ¥ OHKOTEHE3. pedepat
UTOI'O 72 12 24 36

3.2. Conepxxanue 3aHATHI 110 BUIAM y4eOHOI padoThI
Tabnuna 6 — ConepkaHue TUCIUTUITMHBI
Ne | HaumeHoBaHue pa3zjaesia
Conep:xxanue
n/n JUCIUIIINHBI
1. | Kierka kak equHUIA (pU3H0JI0THYECKHX NPOLECCOB.

Cooeporcanue 1eKyUoOHH020 Kypca

1.1.

CtpykTypa  KIETKH
KOMIIapTMEHTAIN3alus B
KJIETKaxX BBICILIUX
OpraHM3MOB.

CrpoeHue KIETKH — BHYTPHUKJIETOUYHbBIE OPIaHEIUIbI, [IUTOCKENIET,
HUTO30/1b. Pa3sMepel KIETOK U BHYTPHUKJIETOYHBIX CTPYKTYP.
Perynsuus K1eTOUHbIX QPYHKINH.

Temwr npakmuquKux/cemuHa

CKUX 3aQHAMUU

1.1.

Knerka kak eguHuna
(bU3HOTOTHYECKHUX
MPOLECCOB.

CtpoeHue KIETKH — BHYTPHUKJIETOUYHbBIE OPraHEIUIbI, [IUTOCKENET,
HUTO30/1b. Pa3sMepel KIETOK U BHYTPHUKJIETOYHBIX CTPYKTYP.
Perynsuus K1eTOUHbIX QYHKINH.

2.

BHYTpHK/I€TOYHBIN M BHEKJIETOYHbIN MATPUKC.

Cooeporcanue 1eKyUOHHO20 Kypca

2.1. | buoxumus MukpodunaMeHTHI, MHUKPOTPYOOUKH, MIPOMEXKYTOUYHBIE
BHYTPHUKJIETOUYHOTO MUKPO(PHUIAMEHTHI.
MaTpHKCA.
Temuwr npakmutteacux/cemuﬂa CKUX 3aHAMULU
2.1. | BHyTpHUKIETOYHBII u | MukpoduiaMeHTHl, MHUKPOTPYOOUKH, MIPOMEXKYTOUHbIE
BHEKJICTOYHBIN MaTPUKC. | MUKPO(IIAMEHTHI.
CocTtaB BHEKJIETOYHOTO MaTpukca — (GUOPWIUISIpHBIE OENKH,
MoJINCaxapuapl, TMPOTEOrNIMKaHbl. ba3zampHas wMemOpana —
Crenuanv3upoBaHHas  ¢opMa  BHEKIETOYHOTO  MaTpHUKca.
WNHTterpunsl. B3anMonaeicTBHEe HUTOCKENETa M BHEKJIETOYHOTO
MaTpHUKCa.
3. | MudopmanmnoHHas cucreMa KJIETKH.
Cooepoicanue 1eKyuoHH020 Kypca
3.1. | Bocripou3sBenenue u | BocipousBeaeHue u peanuzanusi reHeTHYECKON HH(OpMAITUH.
peanuzanus
TE€HETUYECKOMN
uHpOpMaLIUH.
3.2. | CpoiictBa TreHeTH4ecKkoi | CBOMCTBA TeHETHYECKOW MH(POPMAIIHH.

uHpOpMaLIUH.




Ne | HaumeHoBaHue pa3zjaesia
Conep:xxanue

n/n JUCIUIIINHBI

Temuwr npaKmuueCKux/cemuHa CKUX 3QHAMUL

3.1. | Knerounoe siyipo. Knerounoe siapo. CTpyKTypHO-(PYHKIIMOHANbHAS OpraHU3alus

xpomocoM. KoMmmakTHOCT, TeHOMa 3yKapHoT. XpOMOCOMBI
muekonuramux. Kapuorun.

3.2. | Bocripou3sBenenue u | Permukanus JIHK u e€ perynsauus. Tpanckpunuus U CTpyKTypa
peanu3arys TPAHCKPUNTOHOB. Perymauus TpaHCKPUNIUU y  DYKapHOT.
T€HETHUYECKON [Ipoueccunr PHK — kenuposanue, nonuaaeHUIMpOBaHUE.
uHpopMaLnH.

3.3. | BocripousBenenue U | XapakTepucTuka TeHeTudyeckoro koma. CTpykTypa pudocom.
peanuzanus Cunte3 nonumnenTtu10B Ha pudocome (Tpancmsauus).
TE€HETUYECKOMN
uHpOopMaLnH.

3.4. | Uudopmarnrionnas Knerounoe sapo. CrpykTypHO-(DyHKUIMOHANbHAS OpraHu3alus
cucreMa KJIETKH | XpoMocoM. KOMITakTHOCTP TeHOMa JyKapuoT. XPOMOCOMBI
(KontponwHas pabora). miexonurtaromux. Kapuotun. Pernukanus JJHK u e€ perynsuus.

TpaHckpumiiuss W CTPYKTypa TPaHCKPUITOHOB. Peryismus
TpaHckpunuuu y sykapuot. [Iponeccunr PHK — kenupoBanue,
MOJINA/ICHIIIUPOBAaHUE. XapaKTEPUCTHKA TEHETHYECKOro KOJa.
Crpyktypa pubocoM. CHHTE3 NOIUNENTHIOB Ha pubocome
(Tpaucnsiius).

4. | O0MeH BellleCTB M YJHEPTHH B KJIETKe.

Cooepoicanue 1eKyuoHH020 Kypca

4.1. | OoMmen BEILECTB u | OnpenencHue TMOHIATHH 00 oOOMEHe BEHIECTB, DHEPTUU U
DHEPTUU B KIIETKE. uHpOpMaLNK: METa0oIH3M, KaTaboym3Mm, aHaboIN3M,

peLEeNTOPHBIE CUCTEMBI.

4.2. | YpoBHH perymsiiun | CBsA3b MeXAy OOMEHOM O€NKOB, YIJIEBOAOB M JMNUAOB. OOMeH
oOMEHa  BeIIEeCTB B | BELIECTB KaK €AMHAs CHUCTEMa IPOLIECCOB. YPOBHHU pPETYJISAILUU
OpraHu3Mme. oOMeHa BewlecTB B opraHuzMe. MoJeKylsapHbli  ypOBEHb

perynsiiuu. KneTouHsll ypoBeHb peryJsium.

Tembl npakmuyeckKux/cemMuHapcKux 3aHamuil

4.1. | Xumuueckuit coctaB | KomnuecTBeHHOE onpe/iesieHue HOHOB XJIopa, Maraus u gocdopa.
KJIETKH. OOwmeH | Onpenienenne KOHIEHTpALlMU TJIOKO3bl B KpPOBU. BimsHue
YTJIEBOJIOB. OOMeH | MHCyNTMHA Ha COJAEp)KaHWEe TJIIOKO3bl B KpoBu. OrpezeneHue
JIMTHIOB. KOHIIEHTPAllMU TJIIOKO3bl B KPOBH. BiMsHHEe WHCyIMHAa Ha

Co/liepXKaHWE TJIOKO3bl B  KpoBuU. OmpeneneHue 001Iero
XOJIECTEpUHA B CBIBOPOTKE KPOBH.

4.2. | OoMmen BEILECTB u | Onpenenenne TOHATUH 00 OOMEHE BEIIECTB, JHEPrUU U
SHEPTrUu B KJIeTKe | nH(opManuu: MeTaboIm3M, KaTaboIu3M, aHaboM3M,
(cemunap). peuentopHble cucTteMbl. CBA3b MeXay OOMEHOM OelKoB,

yraeBoAoB W junuaoB. OOMEH BEIIeCTB Kak €IWHas CUCTeMa
MIPOLIECCOB. YPOBHU PETYJALMA OOMEHa BEUIECTB B OpPraHU3Me.
MonekynsipHblii  ypoBeHb perymsiiuu. KieTouHblii  ypoBeHb
PETYJISIIIH.

5. | ®u3no0rusi KJIeTOYHOH MeMOpaHblI.

Cooepoicanue 1eKyuoHH020 Kypca

5.1. | Porp Ouonnexkrpuueckux | Mctopus OTKPBITHUS OMORIIEKTPUYECKHIX MOTEHIINAJIOB.
MOTEHIMAJIOB B | Kimaccudukanms OMODTIEKTPUIECKHUX MTOTEHITNAJIOB.
(YHKIMOHUPOBAHUHT buonornyeckuii dJ1€KTpOreHes.

KHUBBIX CHCTEM.

5.2. | Ponb OMO3JEKTpUYECKUX | DHEPreTHUecKass  poyib  OMOANIEKTPHYECKUX  MOTEHIHAJIOB.
MOTEHIINAJIOB B | PerynsaropHas posib OMO3JEKTPHUUECKUX TOTEHIIUAIIOB.
(YHKIMOHUPOBAHUHT
KHUBBIX CHCTEM.




Ne | HaumeHoBaHue pa3zjaesia
Conep:xxanue

n/n JUCIUIIINHBI

5.3 | Tpauncnopt BemecTB | Tpancropt BemiecTB uepe3 mMemOpaHy. IlaccuBHBIN TpaHCTIOPT.
yepe3  MeMOpaHy  — | AKTMBHBIM TPaHCIOPT.

MACCUBHBIN U AKTUBHBIM.

Temur npaKmu’-l€CKMX/C€MMHCl CKUX 3aHAMULU

5.1. | Ponp Ouosnexrpuueckux | Mcropus OTKPBITHS OMORIIEKTPUYECKHIX IOTEHLIUAJIOB.
NOTEHIINAJIOB B | Knmaccudukanus OMOdTIEKTPUIECKUX IIOTEHIIUAJIOB.
(YHKLIMOHMPOBAHUU bronornueckuii JJIEKTPOTEHES. OHepreTudeckast poib
YKUBBIX CUCTEM. OMOAJIEKTPUYECKUX  IOTEHIMAJIOB. Perynstopras  pounb

OMORJIEKTPUYECKUX NTOTEHIIUAJIOB.

5.2. | HaGmonenue HabOmtonenue Ouosnexkrpuueckux siBieHUd (1 m 2 ombIThl
OHMORIIEKTPUUYECKIX ["anbBanu, onelT Marreyun).
sapieHuit (1 u 2 ombITHI
I'anpBany, OITBIT
Marreyun).

5.3. | ®usnonorus kierouyHoi | Mctopus OTKPBITHS OMOAIIEKTPUYECKHUX IIOTEHLIUAJIOB.
MeMOpaHbI Knaccudukanus OMOAJIEKTPUYECKUX MIOTEHIINAJIOB.
(KonTposnbHas pabota). buonoruueckuii JJIEKTPOTEHES. OHepreTuyeckast poib

OMOAJIEKTPUYECKUX  IOTEHIMAJIOB. Perynstopras  poinb
OMORJIEKTPUYECKUX TOTEHUUAIOB. TpaHCHOPT BELIECTB 4epe3
MeMOpany. [laccuBHBbIN TpaHCIOPT. AKTUBHBIN TPAHCHOPT.
6. | Ca’"-TpaHcHOPTHPYIOLIHE CHCTEMbl M MEXAHH3MbI PEryjsiiMd YPOBHS KalbUusi B
KJIeTKe.

Codeporcanue 1eKYUOHHO20 Kypca

6.1. | Ca®*- KanbuueBpie HacOCHI )KUBOM KJIETKH. MeXaHU3M MepeHoca HOHOB
TPAHCIIOPTUPYIOILINE kanpiug. CrtpoeHne u  pabora  kanpiueBoi  AT®a3bl
CHUCTEMBI. N3odepments! kanbureBoid ATdasbl.

6.2. | Bayrpuknerounsie Ca?*- | BuyTpuknerounsie Ca?*-cBsaspIBaromue 6enKku — Kiaccu(uKamus,
CBSI3bIBAIOIIME OEIIKH. CTPYKTYpa U MeXaHU3M (QYHKIHOHUPOBAHUSI.

Temwl npaxmuquKux/ceMuHa CKUX 3aHAMUL

6.1. | Ctpoerne u  pabota | Crpoenue u pabora kambiueBoit ATda3bl. M3o0hepmeHTH!
kaneeBoii ATdDa3el. KaJIbIIMEBOU ATdasml. KannnueBrie KaHaJIbl

CapKOILJIa3MaTUYECKOr0 PETUKYJTyMa.

6.2. | Bayrpuknerounsie Ca?*- | BuyTpuknerounsie Ca?*-cBsaspiBaromue 6enKku — K1accu(uKamus,
CBSI3bIBAIOIIME OEIIKH. CTPYKTYpa U MeXaHU3M (QYHKIHOHUPOBAHUSI.

7. | BzauMopeiicTBHe KJIeTOK — CHHanchl W peuentopnl. TpancmemOpanHasi mnepegada
curiajoB. Menuaropol. buoreHHblie aMHMHBI.

Cooepoicanue 1eKyuoHH020 Kypca

7.1. | B3aumoneiictBue kieTok | MeauaTopsl, CHHANChl, WHOTPONHBIA M  MeTaOOTPOIHBIN
— CHHAIICHI M PELIENTOPHL. | PELeNTOPBHI.

7.2. | Penientopbl TOPMOHOB. Penientopbl ropMOHOB, MX THIIBI U G-0eKku.

7.3. | BHyTpHKIETOUHBIE nAM®-onocpenoBannbie myTH, 1l M®- u NO-onocpenoBanHbIe
CUTHAJIbHBIE ITyTH. nytu. IlyTn, onocpenoBannkle nunmuaamu 1 nonamu Ca?*. Tlyru,

onocpenoBaHHble OeskoM Ras.

Temuvr npakmuquKux/ceMuHa CKUX 3AHAMUL

7.1. | B3aumonelictBue KiIeTok | MeauaTtopbl, CHHAIIChl, HOHOTPONHBIH M  METaOOTPOIHBIH
— CHHAIICHI M PELENTOPBL. | PELIENTOPSI.

7.2. | BHyTpHUKIIETOUHBIE Pons cAMP-3aBucumon CHUCTEMBI BHYTPHUKJIETOYHON
CUTHAJIbHBIE Iy TH. CHUTHAIU3ALHHU. Ponb cGMP-3aBucumoint CHCTEMBI

BHYTPUKJIETOYHOMN CUTHaJIU3al1u. Ponb MEeTabO0JINTOB
dochonunazer C, apaxuOHOBON KUCIOTHI BO BHYTPHKIETOYHOMN
CUTHAJIM3ALUH.

7.3. | buoreHHble aMUHBI. buoreHHple aMHUHBI — KaTE€XOJAMUHBI, JAO(PaMHH, CEPOTOHMH M
TUCTAMMH.




Ne | HaumeHoBaHue pa3zjaesia
Conep:xxanue

n/n JUCIUIIINHBI

8. | Ctpecc, cTpecc-peau3yoiiye H cTpecc-THMUTHPYIOLINE CHCTEMBI.

Cooeporcanue JEeKYUOHHO20 Kypca

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

JUMUTHPYIOIINE CUCTEMBI.

Temur npakmuquKux/ceMuHa CKUX 3AHAMUL

8.1. | Ompenenenue OripezesieHne CTPECCOPHON YCTOMUUBOCTU CEPACUHO-COCYIUCTOM
CTPECCOPHOMN cuctembl. OCHOBBI IPEAPACIIOIOKEHHOCTH M YCTOWYMBOCTU K
YCTOMYMBOCTH CEPAEYHO- | CTPECCOPHBIM IOBPEKICHUSM.

COCYJIUCTON CUCTEMBI.

8.2. | Crpecc, ctpecc- | @enomen crpecca. Crpecc-peakuus. Crpecc-cucrema. Crpecc-
pealm3yromue U cTpecc- | peanusyronie cucreMsl. CTpecc-TMMUTUPYIOIINE CUCTEMBI.
JUMUTHPYIOLINE
cuctembl (Cemunap).

9. | Mexanu3mbl uMMyHHTeTa. HelipodHAOKpHMHHBbIE MeXaHM3Mbl peryJsiuuu (yHKIuii
HMMYHHOH CHCTEMBI.

Codeporcanue 1eKYUOHHO20 Kypca

9.1. | UMMyHHBIE pEaKIiH. Bocnanenne. Menguatopsl BocnasieHus. MMMyHHBIE peakiuu.

Anturessl. Kneroussle ¥ ryMOpajibHble IMMYHHBIE PEAKIIMH.

9.2. | HeiiposHIOKpHHHEIE MounekyJIspHbIE  OCHOBBI ~ HEHMPOIOPMOHAJIBHOM  PETYJISLUU
MEXAaHU3MBl  peryssiuu | MMMyHHOHR cuctemsl. Biusiaue AKTIT n rimrokokopTHKOnIoB Ha
byHKIUI UMMYHHOH | QYHKIMUM HUMMYHHOM CHUCTEMbl. BiusHuE aapeHepruueckux
CUCTEMBI. COEMHEHUH Ha (YHKUMM MMMYHHOM cucteMmsl. BiusHue

TUPEOTPOITHOTO TOPMOHAa Ha (YHKIMH HMMYHHOH CHCTEMBI.
BriusiHue 0J0BbIX TOPMOHOB Ha (DYHKIIMM UMMYHHOM CHCTEMBI.

Temwl npakmuquKux/cemuHa CKUX 3aHAMUU

9.1. | OcHoBHbIe MposiBAeHUS U | OnpeneneHe TMOHATHS —«UMMYHUTET». [naBHble (QyHKIMH
MEXaHU3Mbl HMMYHHOTO | HMMMYHHOH CHCTeMbl. AHATOMUS U (PU3UOJIOTUS HMMYHHOMU
OTBETA. cuctemMbl. OCHOBHBIE 3aKOHOMEPHOCTH Pa3BUTUS HMMYHHOI'O

orBera. ['yMopanbHble pakTopel uMMyHUTeTa. CTaguu pa3BUTHUS
MMMYHHOTO OoTBeTa. MIMMyHHas nozacucreMa Koxxu. MMmyHHas
CUCTEMa CIM3UCTBIX 000JI0YEK.

9.2. | HeiiposH1OKpHHHBIE MounekyIapHbIE  OCHOBBI ~ HEHMPOIOPMOHAIBHOW  PETYJIALUN
MEXaHU3MBbl  peryysiuu | UMMyHHOH cuctemsbl. Biusaue AKTIT u riarokokopTUKOUWIOB Ha
byHKUINH UMMYHHOH | GYHKIIMM HMMYHHOH CHCTeMBbl. BiMsHHe aJpeHepruyecKux
CHUCTEMBI. COeIMHEHUN Ha (YHKIMM UMMYHHOM cHUCTeMbl. Binsgnue

TUPEOTPOITHOTO TOPMOHAa Ha (YHKIMHM HMMYHHOH CHCTEMBI.
Bnusinue nojaoBbIX TOPMOHOB Ha GYHKIIMM MMMYHHOM CHCTEMBI.

9.3. | HeiiposH10KpHHHBIE OnpeneneHue TMOHATHA «UMMYHHUTET». [JaBHble (QYHKUIUU
MEXaHHU3Mbl  PETyJISUU | HIMMYHHOH CHCTeMbl. AHATOMUS U (PU3UOJIOTUS HMMYHHOMU
byHKUINI UMMYHHOH | cUCTeMbl. OCHOBHBIE 3aKOHOMEPHOCTH Pa3BUTHS HMMYHHOIO
cuctembl (KonTposnbHas | orBeta. ['yMopanbHble hakTOophl uMMyHUTeTa. CTaguu pa3BUTHUS
paborta). MMMYHHOTO OoTBeTa. MIMMyHHas noacucreMa Koxku. MMMmyHHas

CHUCTEMa  CIM3UCTBIX 00oJloueK. MOoJeKyIsipHbIE  OCHOBBI
HEHPOTrOPMOHAIIBHON pEryJiAllMM UMMYHHOU CUCTEMBI. Bimsnue
AKTT u riarokokopTUKOUIOB Ha (YHKUIUU UMMYHHOW CHCTEMBI.
BnusiHue agpeHepruueckux coeMHeHUI Ha (PyHKIIMH UMMYHHOMR
CUCTeMBbl. BiusHME THUPEOTPONHOTO TOpMOHa Ha (QyHKUIUU
UMMYHHOU CHUCTEMBI. BIHsiHME NOJOBBIX TOPMOHOB Ha (YHKIIMU
MMMYHHOUN CUCTEMBI.

10. | KileTouHbIii UKJI, aTIONTO3 H OHKOI'eHEe3.

Cooepoicanue 1eKyuoHH020 Kypca

10.1. | Perymsiuus  kietousoro | Ilepuoasl  kimeroyHoro mukia. Mwuto3. LuknuH3aBUCHMBIE
LIMKJIA. KMHa3pl. CHUrHaJbHBIE NYTH, HAYINUME K [HMKIWH3ABUCHMBIM




Ne | HaumeHoBaHue pa3zjaesia

Conep:xxanue
n/n JTUCIUIIINHBI

KHHa3aM. MexaHu3M JEUCTBUS KOMIUIEKCOB IIMKIIMH  —
UUKJIMH3aBUCUMBbIE KHHA3bl B KJIETOYHOM Iukie. KoOHTpoib
KJIETKH 32 IPOXOXKJICHUEM KJIETOYHOTO LIMKJIA.

Temur npaKmu’-l€CKMX/C€MMHCl CKUX 3aHAMULU

10.1. | Knetounsri nuki. | [lepuoapl kieroyHoro 1wkiaa. [{MKIMH3aBUCHMBIE KHHA3HI.
ATIONTO3 ¥ OHKOTEHES. CurHanpHble IyTH, HUIyIIHME€ K IUKIMH3aBUCUMBIM KHHa3aM.
MexaHn3M JIEeNCTBUS KOMIUIEKCOB IMKJIMH — IIMKJIMH3aBUCHMbBIE
KMHa3bl B KIETOYHOM mnukie. KoHTponab  KiIeTku 3a
MIPOXOXKJICHHEM KJICTOYHOTO ITUKJIA.

10.2. | AnoniTo3 U OHKOTCHE3. ArmonTo3: myckoBble (hakTophl. brojormdeckas poyib amornTosa.
['enernyeckas mpupoja OHKOreHes3a (TUIBI T€HOB, OTBEYAIOIIMX
3a OHKOT€HE3, CIOCOObI M3MCHCHHUS I'eHOMa KIICTKH). AIIONTO3:
CBSI3aHHbBIE C HUM IIPOTOOHKOT'€HBI i OITYXOJIEBbIE CYIPECCOPHI.

d)opMa HUTOTOBOI'O KOHTPOJIA: 3a4CT

4 Iopsinok OLleHUBAHUSA yCIIeBAeMOCTH M ChOPMUPOBAHHOCTH KOMIETeHI U
o0yuamuierocsi B TeKyleil u NpoMe:KyTOYHOH aTTecTallUM.

JUIs TOJOXUTEIbHONH OLEHKM IO pe3yjibTaTaM OCBOCHHS JUCLHUIUIMHBI 00ydarouiemycs
HE0OXO0JUMO BBIIIOJHUTH BCE YCTAHOBJIEHHBIE BU/Ibl yUeOHOU pabOTHI.

Tabmuua 7 - banmpHO-peHTHHrOBast OIIEHKa pe3yabTaToB yueOHOUW paboThl 00yJaromuxcs Mo
BusaM (bPC)

YyeOunas Cymma | Buabl u pe3ynbratsl Ornenka B aTTecTanuu Bamer
pabota (Bubl) | 6aioB | yueOHOM pabOThHI

9 cemecTp
Texymias 80 [[Tocemenue 3ansTuii|10 6ammoB 3a 100%  mocemenne| 0-10
yueOHast (Hanmuume ayJUTOPHBIX 3aHATHI
pabota B KOHCIIEKTOB JICKIIUH,
cemecTpe BBITIOJTHEHUE na0.
(ITocemenue pabor)
3aHITHIA 1o 3amuTa 2 o0amna 3a odopmIleHHYIO B 0-30
pacrucaHuio 71a00paTOPHBIX pabOT|COOTBETCTBUU C TpPEOOBAaHUSIMH H
BBITIOJIHEHHE (15 pab6or). 3aIIUIIEHHYIO 1abopaTopHYIO
3a/IaHHi) paboty

CPC  Bbmmonnenue|12 6aaioB 3a rpamotHoe W yerkoe| 0-12
WH/IMBUIYAIBHOTO  [M3JI0KEHUE TIOHSATHITHOTO arrapara

3aJIaHHS
CPC - Tekymiee|2 TECTOBBIX cpe3a 3a KaXAbIH U3 0-28
TECTUPOBAHUE KOTOPBIX MOXHO Tmoayuuth 14
0a/1J10B
HToro no rexkyuieii padbore B ceMecTpe 0-80
[TpomexyTouH 20 |Teopermueckmii Bompoc|10  6ajJIOB 32  TCOPETHYCCKHIA 0-10
as aTTecTarus BOIIPOC
(3ager c [MpuknagHoe 3aganre (10 6aJJI0B 3a NMPaBUIBHO BBIIIOJHEHHOE 0-10
OIICHKOW) 3a/1aHUe
HTtoro 3a 3auer 0-20
CymMapHasi OlleHKA 10 JAUCIHHIUIHHE: CyMMa OayiyioB TEKyIIEH M MPOMEKYTOUHOU

aTTeCTAlUU 51 -100 6.
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[TepeBon 6amioB u3 100-6amibHOM KAkl B OYKBEHHBINM YKBUBAJICHT 3a4E€THOM OLICHKH

Cymma 6aj1s10B OrMmerka BykBeHHbI 3KBUBAJICHT
IS THCIMILJIMHBI
86 — 100 5 OtinyHO
66 — 85 4 Xopomio
51-65 3 Y 1OBIETBOPUTEIIHHO
0-50 2 Hey1oBIeTBOPUTENHHO

5 MarepuajbHO-TEXHUYECKOE, IPOrpaMMHOe H Y4eOHO-MeToAnYecKoe odecneyeHue
JAMCHUIIUHBI.
5.1 YueOnas qureparypa

a) OCHOBHasi yueOHasi iuTepaTypa:

1. Yupkora, E.H. ®dusnonorus denoBeka W KUBOTHBIX : yueOHoe mocoome / E.H. Uupkora,
C.M. 3aBaneeBa, H.H. CaabikoBa ; OpeHOyprckuil rocynapcTBeHHbI yHuBepcureT. — OpeHOypr :
OpenOyprckuii rocyaapcTBeHHbli yHuBepeuteT, 2017. — 117 c. : ni. — Pexxum goctyna: no noJmnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=481733 (nata oOpamienus: 15.11.2020). —
bubnuorp. B kH. — ISBN 978-5-7410-1743-2. — TekcT : 37E€KTPOHHBIMN.

2. Jlo6potBopckasi, C.I'. AHatomMusi u (HU3HMOJIOTHSI OCHOBHBIX CHUCTEM M OpPTraHOB 4YeJIOBEKa :
yuebHoe mnocobue / C.I. JJoOporBopckas, W.B.XykoBa ; Ka3zaHckuili HanuoHaJIbHBINA
UCCIIENOBATENIbCKUM  TeXHOJIOrM4eckuid  yHuBepcurer. —  Kaszanp:  Kasanckuid  HaydHO-
uccienoBarensckuil Texnonorunyeckuit yuusepcuretr (KHUTY), 2017. — 96 c. : cxem., Tabm., wi. —
Pexxum nocryna: mo momnucke. — URL: https://biblioclub.ru/index.php?page=book&id=500679 (nara
obpamenus: 15.11.2020). — bubmuorp.: c. 90. — ISBN 978-5-7882-2100-7. — TeKcT: JI€KTPOHHBIN.

3. Heiipodusuonorus. OcHoBHOM Kypc: yueOHOoe mocobue / A.A. Jlebenes, B.B. Pycanosckuid,
B.A. Jle6enes, I1./1. IllaGanoB. — MockBa; 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). — bubnuorp. B kH. — ISBN 978-5-4475-9973-7. — TekcT: 351eKTpOHHBII

0) 1OMOJIHUTEIbHAS JINTepaTypa
1. Tapacosa, O.JI. ®uznonorus LeHTpaIbHON HEpBHOM cucTembl: yueOHoe nocobue / O.JI. Tapacosa.
— KemepoBo: KemepoBckuii rocynapctBenHslii yHuBepcuteT, 2009. — 99 c. — Pexxum gocrtyna: mo
nomnucke. —  URL: https://biblioclub.ru/index.php?page=book&id=232749 (nata  oOparieHus:
15.11.2020). — ISBN 978-5-8353-0961-0. — TekcT : 371€KTPOHHBIIA.

2. ApeodneBa, A.B. Heitpopusuonorus: yuedbnoe nocobue / A.B. ApedneBa, H.H. I'pebuena ;
TIOMEHCKMI TIOCYJapCTBEHHBI YHMBEPCUTET. — TIOMeHb: TIOMEHCKHH TOCYJapCTBEHHBIN
ynuBepcurer, 2016. — 190 c: wmn. — PexuMm  gmoctyma: 1o HOANUCKE.  —
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: 27€KTPOHHBIH.

5.2 Marepua/jibHO-TEXHHYECKOE U MPOrPpaMMHOe obecriedeHue JUCHUILIHHBI.
YueOHbIe 3aHATHS IO TUCHUILIMHE TTpoBoaaTcs B yueOHbIX ayautopusx KITIN KemI'V:

219 JlaGopaTopusi OuoJIOrMH 4ejOBeKa. YueOHas ayauTopus (MyIbTUMEIWHHAS) IS

MIPOBEJCHMUS:

- 3aHATUH JEKIIMOHHOT'O THUIIA;

-3aHATUIl CEMUHAPCKOTO (ITPaKTUYECKOI0) THUIIA;

- TPYIIIOBBIX U HHIUBUAYAIbHBIX KOHCYJIbTALIUN;

- TEKYIIEro KOHTPOJISl U MPOMEKYTOYHON aTTeCTaLUH.
CneuuanuznpoBanHas (yueOHasi) MedeJib: T0CKa MeJIOBasi, Kadepa, CTONbI, CTYIIbsI.
OOopynoBanue AJisi Npe3eHTALUMU Y4eOHOI0 MaTepuHaa: CmayuoHapHoe - HOYTOYK, MPOEKTOp,
TEJIEBU30DP.
JlabopaTopHoe oGopyaoBaHue W MaTepuajdabl: MHKpockombl (10 1mIT.), Bechl, mpenapoBabHBIN
CTOJIMK, XOJOAUIBHHUK, TUTPOMETPHI (2 IIT.), MUKPOIIPENapaThl JeMOHCTPAIIMOHHbIE: 110 (PU3HOIOTUN
U aHAaTOMUU YEJOBEKa, MO UUTOJOTUH, MO THUCTOJOTHH, IO 53MOPHOJIOTHH, MaTepuajbl st
JTa00paTOPHBIX PabOT (XMMHUYECKas MOCYyNa, PEaKTHBBI, XUPYPrHUECKUE WHCTPYMEHTHI, Mpemnaparsl),
pocToMep, MUKPOJ103aTOPhl U HAKOHEYHHKH, CUETHbIE Kamepbl ['opsieBa, Ha0Op /7Sl onpeeseHns TPy
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https://biblioclub.ru/index.php?page=book&id=481733
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

KPOBH, HA0OP JJIsI OTIPEIeTICHUS] MOYCBHUHBI, OCIIKOB H T.]I.
YyeOHo-HAI/IsAAHbIE TOCOOUSI: TIJIaKaThl M JEMOHCTPALMOHHBIE TaONMMIbBl Ui TPOBEACHHS
JEKIIMOHHBIX U TPAKTUYECKUX 3aHATUH 10 TUCIHILTHHE «DU3NOTIOTHS JKUBBIX CUCTEM).
Hcnoab3yemoe nporpammuoe odecriedenue: MSWindows (MicrosoftimaginePremium 3 year mo
cyOnunensnonnomy jgorosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoOoaHO pacmpoctpansemoe [10).
Nurepuer ¢ o6ecnevenuem gocryna B IUOC.

5.3. CoBpeMenHblIe npodeccHOHANbHBIE 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE

CHUCTEMBI.

N gk

Anatomus u Qusmnonorus yenoBeka. Hayuno-momymnsipublii caiit. basa 3nanuii mo Ouonoruu
yenoBeka. PU3HOI0rus, KJIeTOYHast OMOIOrus, TeHeTHKa, OnoxumMus - Www.molbiol.edu.ru
Pecypc «ba3za 3HaHuii 1O OHOJIOTUM YEIIOBEKa» COACPKHUT YYCOHUKH IO MOJEKYJISIPHOM
OMOJIOTUM YeJIOBEKa, OWOXMMHH, (HU3HOIOTUM, TEHHOH M OCJIKOBOH WHXCHEPHUH -
http://humbio.ru/

CopocoBckuii 0o0pa3oBaTeNnbHbIi KypHaI Ha caiite WWW.1SSep.rssi.ru;
http://www.netbook.perm.ru/soj.html

Hayunast snextponnas 6ubsiauoreka http://elibrary.ru

VYuuBepcuterckas nHpopmMaironnas cucteMa Pocecun http://uisrussia.msu.ru

becruiatHas 6ubiaroTeka on-line Ha Sibnet http://lib.sibnet.ru

http://www.humbio.ru/, 6a3a 3HaHU# 10 OMOJIOTUH YEIOBEKA
http://www.bio.fizteh.ru/student/files/biology/biolections/ Wutepuer-nopran «JlerenaapHsiii
®duzrex».htm

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

6 Huble cBeAeHUs U (MJIH) MATEPHAJIBI.
6.1.IIpuMepHbIe TeMbI MUCBMEHHBIX Y4eOHBIX padoT

Tembl pedepaToB:

1.
2.

NGO

10.

11.
12.

13.

14.
15.
16.
17.
18.

12

benku u ux GyHKIIUU B OpraHusme.

Baxneilimne MoHOcaxapuabl M HMX TMPOU3BOJAHBIE (QJIBJOHOBBIE U YPOHOBBIE KHCIIOTHI,
caxapocClupThl, aMHHOCAXapa, TITUKO3UABI U JIp.). buonornueckoe 3HaueHNE MOHOCaXapoB U UX
MIPOU3BOJIHBIX.

Onurocaxapunsl. HoMeHkinatypa u kinaccudukaius. XapakTepucTuKa OHOIOTHYECKH BaXKHBIX
OJINT0CaXapHuOB.

[Tonmucaxapuabl (CTpYKTypHbIE U pe3epBHBIC). ['OMO- W TreTepomoiucaxapuibl H HX
Ouosioruyeckasi poib.

HeiiporymopanbHas peryssius yriaeBoJHOro ooMeHa.

®docdo-, chUHTO- ¥ TIUKOTUIHABL. brojgornyeckas posib.

CrpykTypa, cBoiicTBa U (pyHKIIMH GMOMeMOpaH. Ponb TMIMIOB U OETKOB B X CTPOCHHH.
MexaHu3mMbl MEMOpPaHHOTO TpaHCIOpTa (AaKTUBHBI M TAcCUBHBIM TpaHCMEMOpPAaHHBIN
IIEPEHOC).

["opmoHBI (kaccuguKaus, MEXaHU3M JEHCTBUS ), OMOJIOTHYECKOE 3HAYCHHE.

IlenTuaHble TOPMOHBI. XapaKTEPUCTUKA BAXKHEUIIUX MpEACTaBUTENCH. MeXaHu3M AEHCTBUS
MM TUTHBIX TOPMOHOB.

CoBpeMeHHbIE NPECTABIEHUS O CTPYKTYpPE I'eHa.

[TomykoncepBatuBHbIi MexaHusMm OwmocmHTe3a JHK (coBpemenHoe mpencraBieHue).
depMeHThI, 00ecTIeYrBaroIUe 3TOT IPOIIECC.

Ob6mee npencrasinenue o O6uocunTese PHK. Tpanckpunmus y npokapuor. OcobeHHOCTH
TPAHCKPUIILIUU Y 3YKapHOT.

YPpOBHU perysiiuy ;KM3HEHHBIX IIPOIIECCOB B )KMBOM MPUPOJIE.

[Muknuueckue HykaeoTuasl (HATD, nl TD) u ux 6uomorudeckas poib.

benku-peuentopsl u perientopHas GyHKUIKS M1a3MaTHUYECKON MeMOpaHsbl.

CrpykTypa, cBoiicTBa M pyHKIIMH OOMEMOpaH.

broxumus nporpaMMupyeMoii KJIIETOYHOM CMEPTH (aronTo3a) y >KUBOTHBIX.



http://www.molbiol.edu.ru/
http://humbio.ru/
http://www.issep.rssi.ru/
http://lib.sibnet.ru/

19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.

JHK u pak.

broxuMmuueckne OCHOBBI IMMYHUTETA.
HeiiposH0KpUHHBIE MEXaHU3MBI PETYIISAUHN (PYHKIIUH UIMMYHHOM CUCTEMBI.
[TpocrarnananHel Kak OMOJIOTMUYECKUE PETYIISATOPHI.
Kaxk ressl KOHTPOJIUPYIOT Pa3BUTHE KIIETOK.

Buytpuknerounsie Ca?*-cBaspiaronue 6enku. CTpyKTypa U MeXaHu3M (yHKIMOHUPOBAHHSL.
Ilepenaya 1 TpaHCAYKIUS TOPMOHAJIBHOTO CUTHANIA B Pa3HbIE YACTH KJIETKH.

KanpLieBple HaCOCHI JKUBOW KIIETKH.

Oxcup a30Ta — peryJsaTop KJIeTOYHOI0 MeTaboIu3Ma.
Oxkcup yriepojia — peryJsiiTop KJI€TOuHOro METaboau3Ma.
OJEKTPUYECTBO B )KU3HM KUBOTHBIX U PACTCHUH.

6.2. HpI/IMepHLIe BOIIPOCHI U 3alaHUA / 3aJavum aJis HpOMeH(yTOqHOﬁ aTTeCTallumn

Taoauna 9 - [IpumepHbie TeopeTHYecKHe BONPOCHI M NMPAKTHYECKHE 3aIaHUs / 3a1a4U K

NPOMEKYTOUHOMY KOHTPOJIIO

Pa3nensl 1 TeMbl

[IpumepHBIe TEOpEeTHYECKHE BOIPOCH

[IpumepHBIe MpaKTUYECKUE 3a1aHUs

/ 3agaun
9 cemecTp

Kierka kak | CTpoeHue KIETKH — BHYTPUKIICTOUHbBIE Crpoenue KJIETKU -
CIIMHUATIA OpraHesuIbl, IUTOCKENET, IUTO30b. BHYTPHKJICTOYHBIC OpTraHeJUIbI,
U3HOTOrNYECKH Pa3mepsl KIIETOK M BHYTPUKIICTOUHBIX LUTOCKENEeT, LHUTO307b. Pa3mepsl
X npoueccos. | CTPYKTYP- KIIETOK u BHYTPHKIICTOYHBIX
CrpykTypa Perynsius kieTouHbIX QyHKINHA. CTPYKTYp. Perymsmms KiIeTOYHBIX

(GYHKITHIA,
KJIIETKHA -

Crpykrypa KJIETKH -
KOMITapTMEHTAINA

3aIusl B KJIETKax
BBICIIIUX
OpraHU3MOB.

KOMIIApTMEHTAN3AIUsI B  KJIETKaxX
BBICUIMX OpraHu3MoB. I{uTo0301Ib.
Annapat TNonbmxu. MUTOXOHIpUH.
[Tepokcucomsl. JInzocomsl.
OHJOMIa3MaTHUECKUH  PETHKYIIYM.
Pazmepsnl KJIETOK u
BHYTPUKJIETOYHBIX CTPYKTYP.
Perynsmus kI1eTouHBIX QYHKINH.

BnyTtpukieroun
BIM U
BHEKJICTOUHBIM
MAaTpHKC.

MukpoduiiaMeHThl, MUKpPOTpPYOOUKH,
IPOMEKYTOUHBIE MUKPO(DUIAMEHTHI.

MuxkpoduiiaMeHTHl,
MHUKPOTPYOOUKH,
MIPOMEKYTOUHBIC
MHUKPO(pUITAMEHTBHI.

CocraB BHEKJIETOYHOTO MaTpUKCa
— ¢bubpmIsipHBIE Oenku,
MOJICAaXapUabl, TPOTEOTTMKAHEI.
bazanbHas MemOpaHa —
CHeualn3upoBaHHas ¢dbopma
BHEKJIETOUHOTO MaTpHUKca.
NuTerpunsl. BzaumoneiicTBue
IIUTOCKEJEeTa W BHEKJIETOYHOIO
MaTpHUKCa.

WNudopmannonna
o cucTemMa
KIICTKH.

Bocnpoussenenue u peanusanys
reHeTHYecKor HH(opMaluu.
CBoiicTBa reHeTH4eCKOH HH(POPMAITHH.

Knerounoe  sppo.  CrpykTypHO-
(yHKIIMOHATbHAS OpraHu3alus
xpoMocoM. KoOMMakTHOCTh T€HOMa
3YKapHOT. XpoMOCOMBI
miekonuTaromux. Kapuorun.

Permukamuss [IHK u e€ perynsmus.

Tpanckpumms u CTPYKTypa
TPAHCKPUIITOHOB. Perynsauus
TPAHCKPHUITIIIU y 9YKapuoT.
IIpoueccunr PHK — kenmpoBanwue,
MOJINAICHUINPOBAHUE.
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XapakTepucTHka TeHETHYECKOTO
koma. Ctpykrypa pubocoM. CuHTE3
MOJIUIENTHIOB Ha pubocome
(Tpancnsanus).

OOMEH BeEIECTB
U DHEPruH B
KJIETKE.

OmpeneneHne MOHATHI 00 0OMEHE BEIIECTB,
SHEPTMH W HWHDOpPMAIUU: METa0OJH3M,
katabonmu3Mm, aHaOOMU3M,  pELENTOPHBIC
CUCTEMBI.

CBs13p MeX Iy OOMEHOM OEIKOB, YIJIEBOJOB U
nunuaoB. OOMeH BelIeCTB Kak exuHas
cUCTeMa IMPOLECCOB. YPOBHU peETyISIHUU
obmeHa BEIIECTB B OpraHu3Me.
MonexysipHbIi ypOBEHb PETYISLHH.
Krerounslit ypoBeHb peryIsLum.

KonnyectBeHHOE  ompezeneHue
HMOHOB XJIOpa, MarHus u ¢ocdopa.
Onpenenenue KOHILIEHTpaLUH
IJIIOKO3bl B KpOBU. Biusnue
UHCYJIMHA  Ha coJiep>KaHue
IJIIOKO3bl B KpoBU. OrnpenerneHue
KOHIIEHTPALUH [JIFOKO3bl B KPOBU.
Binsnue UHCYJIMHA Ha
COJIepXKAaHUE TJIIOKO3bl B KPOBH.
Onpenenenue ob1ero
XO0JIECTEpUHA B CBIBOPOTKE KPOBH.
Onpenenenve  HOHATHUH 00
oOMEHe BEUIeCTB, DJHEPIUU MU
uH(popMaLuu: MeTabo0IIn3M,
KaTaboJIn3M, aHa0oJIH3M,
peuenTopusle cuctemMbl. CBsi3b
MEXIY 00OMEeHOM 0O€IKOB,
VIIeBOMOB U JunuaoB. OOMeH
BEIIECTB Kak eJuHas cucreMa
MPOLECCOB. YPOBHU PETYJISIIUU
oOMEHa BeIIEeCTB B OpraHU3ME.
MonexynspHbIi YPOBEHb
perynsuuu. KiierouHslli ypoOBEHb
PETYIISILMH.

duznosorus
KJIETOYHOU
MeMOpaHBI.

OMO2JIEKTPHUECKUX
Knaccuduxarms
IIOTEHI[MAJIOB.

Hctopuss  oTKphITHA
MOTEHITUAJIOB.
OHMOAIEKTPUIECKUX
Buonornueckuii 31eKTporeHes.
DHepreTudeckas poilb OHOIIEKTPUIECKHIX
MTOTCHITHAJIOB. Perynsaropnast poJib
OMOIIEKTPUIECKUX TOTEHITMAIIOB.
TpancropT BemmecTB  4epe3
ITaccuBHBIN TPaHCIOPT.
TPAHCIIOPT.

MeMOpaHy.
AKTUBHBII

Uctopus OTKPBITHS
OMOPTIEKTPUYECKUX TTOTEHIIUATIOB.
Knaccudukanus
OMOPTIEKTPUYECKUX TTOTEHIIUATIOB.
buosiornueckuii  3JIEKTPOreHeEs.
DHepreTuyeckas poJIb
OMODJIEKTPUYECKUX TOTEHIAIOB.
Perynsropnas porb
OMOAJIEKTPUYECKUX MOTEHIIUATIOB.
Habmtonenue OMO3JIEKTPHUUECKUX
aprnenuit (1 u 2 onbrTel ["anbBanu,
onbeIT MatTey4n).

Hctopus OTKPBITHS
OMODTIEKTPUIECKUX TTOTEHITUATIOB.
Knaccudukanus
OMOPTIEKTPUIECKUX TTOTEHITUATIOB.
buosiornueckuii  3JIEKTPOreHes.
DHepreTudeckas poib
OMODJIEKTPUYECKUX TOTEHIAIIOB.
Perynstopnas poib
OMODJIEKTPUIECKUX TOTEHIAIOB.
Tpancnopr BEILIECTB yepes
MeMOpaHy. [TaccuBHBII
TpaHCHOPT. AKTHBHBIN
TPAHCIIOPT.

Ca?*-
TPAHCIIOPTHPYIO
M€ CUCTEMBI U
MCXAaHU3 MBI

KanbuueBple  HAacocbl  JKMBOW — KJIETKH.
MexaHu3M  TEpPeHoca  HOHOB  KaJIbITHSL.
Crtpoenue u paborta kambiueBoir ATdaszbl
Wzodhepmentsl kanbiueBoit ATdasbl.

CtpoeHue u paboTa KaJIbIIMEBOM
AT®a3bI. N3odepmeHTHI
KaJIbIIMEBOU AT®dasml.
Kanbsiuesslie KaHaJIbl
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peryJsuun BuyTpukneroynsie Ca?*-cBs3bIBarolye CapKOIIa3MaTUIECKOTO
YPOBHS Kajblus | OCHKH — KIacCHQUKALMs, CTPYKTypa H | peTUKYIyMa.
B KJIETKE. MEXaHU3M (YHKIHOHMPOBAHUS. BryTtpukierounsie Ca?*-
CBSI3bIBAIOIIINE OenKu —
KJaccupukanus, CTpyKTypa U
MEXaHHU3M (YHKIIMOHUPOBAHHUSI.
B3aumopeiictBue | Meauaropbl, CHHAIChl, HWHOTPONHbIA W | MeauaTopsl, CHUHAIICHI,
KJIETOK — | METabOTPOIHBIN PELEIITOPBL. HOHOTPOIHBIM M METaOOTPOITHBII
CHUHAIICHI u | Peuentopsl ropMoHoB, ux Tunsl 1 G-6eku. PELeNTOPbL.
PELIENTOPBL. uAM®-onocpenosantbie nyrd, WIM®- u | poyy cAMP-3aBucumoit cuctemst
Tpancmembpanna NO-onocpenoparsie Ty HyTZIf’ BHYTPHUKJIETOYHON CHUTHAIM3ALUU.
b nepenaya OTOCPEIOBAHHBIC JIMIMAAMH 1 HOHamH Ca™, Poinp ¢cGMP-3aBUCUMON CHCTEMBI
[Tytn, onocpenoBannsie 6enkom Ras. .
CUTHAJIOB. BHYTPHUKJIETOYHON CHUTHAIM3ALUU.
MenuaTopsl. Pone metabonuToB dochonumnazel
buorennsie C, apaxuJIOHOBOM KHCIIOTBl BO
aAMUHBI. BHYTPHUKJIETOUHON CUTHAIIU3AIUH.
buorenneie aMUHBI —
KaTeXOJIAMHHBI, nodaMuH,
CEpPOTOHHUH U TMCTAMMUH.
Crtpecc, crpecc- | Penomen crpecca. Crpece-peakuust. Crpecc- | OnpeneneHue CTPECCOPHOI
peanusyromue U CucTema. CTpeCC-HI/IMI/ITI/Ipy}OHH/Ie CHUCTCMBI. YCTOﬁqHBOCTH CepJIEYHO-
cTpecc- cocyauctoil cucrembl. (OCHOBBI
JTUMUTUPYIOLITUE MIPEAPACIIONOKEHHOCTH u
CUCTEMBI. YCTOMYHMBOCTH K CTPECCOPHBIM
MTOBPEXKICHUSIM.
®enomen  crpecca.  Crpecc-
peakuus. Crpecc-cucrema.
Crtpecc-peanu3yomife CUCTEMBI.
Crpecc-muMUTHPYIOIINE
CHUCTEMBI.
MexaHu3mel Bocmanenne.  Menuatopel  Bocnanenus. | OnpeneneHue HOHATHSA
HUMMYHHUTETA. mmyHHBIE pcaknun. AHTHTCHBL. | «MMMyHHUTET». [ TaBHBIE QYHKIMK
HeiiposHgokpun | KI€TOUHbIE M TyMOpalbHbIE MMMYHHBIE | pvivyHHOM CHCTEMBL. AHATOMUS U
Hble MeXaHu3Mpl | PEAKUHIH. (bU3HONOTHSI UMMYHHOIN CUCTEMBI.
peryJsuun M?HeKyMpHHe . OCHOBBL L (s oBHBIE 3aKOHOMEPHOCTHU
v HEHUPOTrOPMOHAJIBHOU PEryJIAlIMN UMMYHHOHU
(I)YHKLII/II/IU CHCTEMEL Bisine AKTT 4 | PA3BUTHS  HMMYHHOTO ~ OTBETA.
MMMYyHHOH TJIFOKOKOPTUKOUIOB Ha (YHKIUH UMMYHHOU 'ymopaibHble (axropsi
CUCTEMBI. chctembl.  Bimsmme  anpemepruueckux | AMMYHHTET. Craguu pa3BUTHS
coenMHeHMH Ha  (YHKUMM ~ MMMyHHOl | AMMYHHOro otBeta. MmwmyHHas

cucTeMbl. BiusiHue THPEOTPOITHOTO TOPMOHA
Ha (YHKIMM MMMYHHOH cUcTeMbl. BrusiHne
MOJIOBBIX TOPMOHOB Ha ()YHKUMH MMMYHHOU
CUCTEMBI.

nojcucreMa Koxu. MmmyHHas
CHCTEMa CIIM3UCTHIX 000JIOYEK.

MonekynspHbie OCHOBBI
HEHPOTOPMOHAIIBHON  PETYJISALUU
MMMYHHOM cuCTeMBbl. BnusHue
AKTI' ¥ mIIOKOKOPTUKOUIOB Ha
(GYyHKIIME  WUMMYHHOM CHCTEMBI.
Bnusuue aJpEHEPrUUYECKUX
COETMHEHU I Ha byHKIUN
MMMYHHON cHCTeMBI. BiusHue
TUPEOTPONTHOTO  TOPMOHA  Ha
(GYHKIIUM UMMYHHOH CHCTEMBI.
BiisiHue 1monoBbIX TOPMOHOB Ha
(GYHKIIUY IMMYHHOU CHCTEMBI.

Onpenenenue IOHATHUS
«UMMYHUTETY». | TaBHBIC QYHKITUN
MMMYHHOUM CHCTEMBbl. AHATOMUSI U
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(bu3HoNIOrHsi UMMYHHOIH CUCTEMBI.

OcHoBHbIE 3aKOHOMEPHOCTHU
pasBUTHsI MMMYHHOIO  OTBeETA.
I'ymopanbHble (baxTopsl

ummynurera. Cragum pa3sBUTHUA
MMMYHHOIO OTBeTa. VIMMyHHas
noacucreMa Koxu. FMMMmyHHas
CHCTEMa CIU3UCTBIX 000JI0YEK.
MounexynspHbie OCHOBBI
HEHPOTOPMOHAIIBHON  PETYJISILUU
MMMYHHOM cucTeMbl. BriusHue
AKTT u mIOKOKOPTUKOMIOB Ha
(YHKIMH HMMMYHHOM CHCTEMBI.
Binsnue aIpeHEePrUYECKUX
COCIMHEHUN Ha byHKIMN
MMMYHHOM cucTeMbl. BrusHue
TUPEOTPOIIHOTO  TOPMOHA  Ha
(YHKIMHM UMMYHHOH CHCTEMBI.
BiusiHue MOJNOBBIX TOPMOHOB Ha
(GYHKIMH UMMYHHOM CHCTEMBI.

Kinerounsprit
LIUKJ, amloIlTO3 W
OHKOI'€HE3.

Ilepuonpl  kieToyHoro mukiaa. MuTos.
Huknmma3zaBucuMple  KuHa3bl. CHUTHAIBHBIC
OyTH, HUAyIHE K  [UKIAH3aBUCUMBIM
KMHa3aM. MexaHu3M JeHCTBHS KOMILIEKCOB
OUKIAH — IIUKJIAH3aBUCHMEBIC KWHa3hl B
KJIETOYHOM I[uKiie. KOHTpOJp KIETKH 3a
MPOXOKIEHUEM KIIETOUHOTO ITUKJIA.

[leproapl  KJIETOYHOTO  IIMKIIA.
LuKIMH3aBUCUMBIC KHUHA3bI.
CurHanpHple MyTH, UAYLIHE K
UKIMH3aBUCUMBIM KHHa3aM.
MexaHu3m IeHCTBUS KOMILJIEKCOB
OUKIMH —  [UKIAH3aBUCHMBIC
KMHa3bl B KJIETOYHOM IIMKIIE.
KoHntposns KIIETKH 3a
IPOXOXKJICHUEM KJIETOYHOTO
ITUKJTA.

ATmonTo3: IMyCKOBBIE (PAKTOPBI.
buonornueckas poisib anonrto3sa.
['eneTnueckas npupojaa
OHKOI'€HEe3a (TUmb I'€HOB,
OTBEUYAIOIIMX  3a  OHKOIEHE3,
CrocoObl  M3MEHEHHs] TI'eHOMa
KJIETKH). ATONTO3: CBSI3aHHBIE C
HUM IPOTOOHKOT€HBI "
OITYXOJIEBBIE CYNPECCOPHL.

CocTaBUTEND.
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MuxaiinoBa Hanexxna HukomaeBHa, JOKTOp OMOIOTHYECKUX HAYK,

(pamunus, unuyuaner u donscnocms npenodasamesi (eii))




