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Cenenusi 00 yrBep:K/IeHUM:

YTBepkaeHa Yu€HbIM COBETOM (haKyIbTeTa

(mporokoa Yuénoro cosera (akynbrera Ne 6a ot 12.03.2020)

Ha 2020 rox nabopa

Opnob6peHa Ha 3acelaHui METOIUYECKOW KOMUCCUU

(mpoTokoa MeToauuecKoi komuccuu ¢akyabTera Ne 5 ot 27.02.2020)
OnoOpena Ha 3acenanuu kadeapsl EJ]

(mpotokoin Ne 6 ot 20.02.2020) _H.H. Muxaitnopa

YTBepxkaeHa YuEHbIM coBeTOM (aKynbTeTa

(mportokoi Yuénoro cosera ¢akynbtera Ne 6a ot 11.03.2021)

Ha 2020 rox Habopa

Onobpena Ha 3aceJaHUH METOANYECKONH KOMUCCUH

(mpotokon Meroauyeckoit komuccuu ¢akynprera Ne 3 ot 25.02.2021)
Opnobpena Ha 3aceqannu Kadeapsr EJ|

(mpotokon Ne 6 ot 17.02.2021) _A.T". XKykoBa

YTBepxkaeHa Y4uEHbIM coBeTOM (aKyIbTeTa

(mporokon Yuénoro coera akynapTera Ne 8 ot 15.03.2022)

Ha 2020 rox Habopa

OnoOpena Ha 3aceJaHuH METOANYECKON KOMUCCUU

(mpoTokoa MeToauuecKoi komuccuu daxyiabtera Ne 3 ot 28.02.2022)
Ono6pena Ha 3acenanuu kadenpst EJ]

(mpotokoa Ne 6 ot 16.02.2022) A.T". XKXykoBa

VYTBepxaeHa YUEHbIM COBETOM (pakyibTeTa

(mpotokoi Yuénoro coera pakynprera Ne 7 ot 16.03.2023)

Ha 2020 rox Habopa

OnoOpeHna Ha 3aceJaHuU METOANYECKON KOMUCCUU

(mpoTokou MeTonueckoi komuccun ¢akynprera Ne 3 ot 17.02.2023)
Ono6pena Ha 3acenanuu kadenpst EJI

(mpotokoia Ne 6 ot 26.01.2023) _A.T". XKXykoBa
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1.1leab AMCHMNIMHBI.
B pe3ynbrare ocBOeHUS JAHHON NUCHUIUTHHBI Y 00YYaroIIerocs JOHKHBI OBITH CPOPMUPOBAHEI
KOMITETCHIIMM OCHOBHOM Npo(deccroHanbHOi 00pa3oBaTeIbHOM MPOrpaMMbl OakajiaBpraTa.
__OIK-8
®opmupyemMble KOMIIETEHIIUH
Tabnuua 1 - @opmupyemMble TUCUUILUIMHON KOMITETEHIIUN

HaumenoBanue  Buaa HaumenoBanue

KOMIIETEHIINH KaTeropuu (TpyIbl) Kox 1 Ha3BaHMe KOMITETECHITNH

(ynueepcanvhas, KOMITETEHIIN I

obwenpogeccuoranvras,

npogheccuonanvras)

O6menpodeccuonansuas | Hayunsie  ocHoBbl | OIIK-8. Cnocoben OCYIIIECTBJISATh

Mearoru4ecKoi MEJarOTUYECKYI0  JESTEIbHOCTh Ha OCHOBE
JIESITEJIbBHOCTH CHeIMaJIbHBIX HAYYHBIX 3HAHU.

NHaukaTopbl 10CTHKEHUS KOMIIeTeHIHi
Tabnuna 2 — UHauKaTopsl JOCTHKEHUS KOMIIETEHIUH, (OpMUpPYyEMbIe JUCIUILTUHON



Kon n Ha3Banue
KOMIICTCHIINN

NHaukaTopsl TOCTHKEHUS
koMmrereurnu mo OITOIT

JIMCIMTIIIMHBI ¥ TPAKTHKH,
(bopmupyrONIEe KOMIETEHITUIO
OIIOIT

OIIK-8. Cnoocoben

OCYIIECTBIISATh
MeIarOrHYeCKyI0
JICITEILHOCTh Ha OCHOBE
CIIENUAIbHBIX Hay4HBIX
3HAHWH.

OIIK-8.1 [Ipumenser
CrielraIbHbIe Hay4HbIE  3HAHUSA
MpeIMETHOM o0nactu B

MEJarOTUYECKON  JIEATENIbHOCTU  T10
PO(UITIO MOATOTOBKH.

51.0.10.01 LuTonorus c
OCHOBaMH THCTOJIOTHH u
AMOPHOJIOTHH.

b1.0.10.02 3o00m0rus.

b1.0.10.03 boranmka c
OCHOBAaMH MHUKPOOHOJIOTUH U
(bu3NONOTUM pacTeHui.

b1.0.10.04 AHatoMus
YyeJIoBeKa.

b1.0.10.05 Oo6uias
DKOJIOTHS

b1.0.10.06  ®usuomorus
YeJIoBEKa U JKUBOTHBIX

b1.0.10.07 buoxumus

b51.0.10.08 MonexynspHas
OHOJIOrUs U T€HETHKA

b51.0.10.09 Teopus
SBOJIIOIAH

b1.0.11.01 OCHOBBI
CTEXHOMETPHUH U XUMHYECKOIO
IKCIIEPUMEHTA

b1.0.11.02 Obmass u
HEOpPTraHWYECKass XUMUS
b1.0.11.03 Opranunueckas

XAMUS 31 OCHOBBI
CYNPaMOJNEKYJISIPHON XUMUU

b1.0.11.04
AHanuTHyecKas XUMHUS

b1.0.11.05 OCHOBEI
MUHEPAJIOTUU 51
KPUCTAITIOXUMHH

b1.0.11.06 OCHOBEBI
MUHEPAJIOTUN 51
KPUCTAIOXUMHH

b1.0.11.07  [lpuknagnas
XUMHUS ¥ OPTaHUYECKHI CHHTE3

b1.0.11.08 Xumus
BBICOKOMOJIEKYJISIPHBIX
COCTUHEHUN

B2.0.01(Y) YueOHas
npaktuka. (O3HAKOMHUTETbHAS
MIpaKTUKa

b2.0.02(Y) VYyeOHas
MpakTuKa. TexHomorudeckas
MIPaKTUKA

Bb2.0.03(Y) YueOHas
MpaKTHKA. IIpoexTHoO-
TEXHOJIOTHYeCKas MPaKTUKa

Bb2.0.04(IT)

[Ipon3BOACTBEHHAsT IIPAKTHUKA.
ITenarormyeckas mpakTuka

DT/1.02 DuU3N0JI0TUSA
JKMBBIX CHCTEM




3HaHus, ymMeHus, HaBbIKU (3YB) mo nucunmiune
Tabnuma 3 — 3nanus, yMeHUs1, HaBBIKU, (HOPMHUPYEMBIE TUCITUTUTHHON

KOI[ 1 Ha3BaHUEC I/IHI[I/IKaTOpr JOCTUKCHUSA 3HaHI/IH, YMCHUS, HABBIKU
KOMIIETEHIINH KOMITETEHIINH, 3aKpETIJICHHbIE (dhopMupyeMble TUCIUIUTMHON
3a JUCUUILIMHOU

OIIK-8. OIIK-8.1 [Ipumensier | 3HaeT:
Crniocoben CIelUallbHbIe  HAay4YHble  3HAHUS | - Hay4yHOe conmepikaHue W COBPEMEHHOE
OCYIIECTBIISITh IpeIMETHOM obrnactu B | COCTOSIHUE  MpEAMETHONM  obyacTu
MeJarorn4ecKyro MeAarorndeckoil JedareabHocTH 10 | «buomorusy», mnexaiee B OCHOBE
NEesTeNIbHOCTh  Ha | IPOQUIIO MOATOTOBKH. CoJIepKaHusl MPEro1aBaeMoro yueoGHoro
OCHOBE npeaMera.
CHeIHaIbHBIX YmMmeer:
Hay4YHBIX 3HAHUH. - Hcmonb3oBarts HAay4YHBbIC 3HaAHUA

npeaMeTHOW obnactu «buosorus » B
MEeJarornyeckol  JEeATEABHOCTH 110
POQUITFO TTOATOTOBKH.

Baageet:

- Cniocobamu momy4yeHust uHGOpMaIiu o
COBPEMEHHOM  COCTOSIHUM  Hay4YHBIX
HCCJICOBAaHUN B TMPEAMETHOM 00JsacTh
«bronorus.

2 O0béM U TPYAOEMKOCTH JMCUMILIMHBI IO BUAAM Y4eOHBbIX 3aHATHI. POpMBbI
NMPOMEKYTOYHOM aTTeCTAMH.
Tabauma 4 — O6beM U TPYAOEMKOCTh AUCHHUIUIMHBI M0 BUJAM Y4eOHBIX 3aHITUN
OO0BEM YacoB 110

dbopmam oOyueHus
(0]0]0)

1 O6uas TpyA0€MKOCTb IUCHUILIMHbI 72
2 KonrakTHast pabora oOyyaromuxcs C IpernojaBareieM 36
(o Bu1aM y4eOHBIX 3aHATHI) (BCETO)
AynuTopHas pabota (Bcero): 36
B TOM YHCIIE:
JIEKITUHA 18
IIPAKTUYECKHE 3aHATHSI, CEMUHAPbI 18
MPAKTUKYMBI
nabopaTopHble paboThI
B MHTEPAKTHUBHOM (hopme
B JICKTPOHHOHU (hopMme
BueayuTtopHas pabora (Bcero):
B TOM 4YHClle, WHIWBUAyalbHas  pabora
o0yyaromuxcs ¢ MpenojaBareieM
MOJITOTOBKA KYPCOBOM pabOThI /KOHTAaKTHAs paboTa
IpyNIoBasi, WHIWBUAyaJIbHAS KOHCYJbTALUS U
WHBIE BUJIBI y4aeOHOI NEeSITeTTHHOCTH,
peaycMaTpUBaloIIne IpYyMIIOBYIO WIn
MHIUBUAYAIbHYIO paboty oOyJaromuxcst C
IPEI0 1aBaTeIIeM)
TBOpYecKas pabora (dcce)

3 CamocrositenbHas pabota o0yyaromuxcs (Bcero) 36
4 TlpoMexyTOoUHas aTTecTalys 00yJaroIIerocs 3auer — 5 kypc 9 cemectp

OO0mass TpyAOEMKOCTh W BUABI Yy4eOHOHl paboThl MO
JTMCLUIUIMHE, IPOBOIMMBIE B pa3HbIX (popmax




3. Y4eOHO-TeMaTHYeCKUI IJIAH U COAePKAHME JTUCHUILIUHBI.
3.1 YueOHO-TeMaTHYeCKHIT IIJIaAH
Tabnuma 5 - YueOHo-TeMaTHiecKuil T1ad 04HOM popMbI 00ydeHHsI

8 Buabl y4eOHbIX 3aHATHI, BKJIIOYAS
= § N CaMOCTOSITEJIbHYIO PadoTy
S £ § o00yyarommxcsi 1 TPYI0€MKOCTh
\g =§ S (B yacax) DopmbI
No Pa3nen ©C =3 TEKYLIEro
n/n TUCHUTLTHHBI 2 ayAUTOpHBIE camoctosiTe KOHTPOJIA
= yuyeOHbIE 3aHATUSL  |JbHAS
ycneBaeMoCTH
BCero | JIEKIMM | ceMHHaphbl, |padora
npakTHyeck |00y4Yaromux
ue 3aHATH |CH
1. Kierka kak enquHALA 5 1 2 2 Bompoc
(br3noIorHUecKux ceMMHapa,
nponieccoB.  CtpykTypa pedepar
KIICTKU —
KOMIapTMEHTAIU3alus B
KIIeTKax BBICIIIUX
DPraHHU3MOB.

2. | BuyTpuknerounsliii = u 5 1 2 2 Bormpoc
BHEKJIETOUHBIH ceMHHapa,
MaTpPHKC. pedepar

3. | UadopmanmoHHas 8 2 2 4 Bompoc cemunapal
crcTeMa KIICTKH. pedepat

4. | Obmen  BemecTts W 8 2 2 4 Bomnpoc cemunapal
SHEPI'HHU B KIETKE. pedepat

5. | ®usmonorus KIETOUYHON 8 2 2 4 Bomnpoc
MeMOpaHnbl. TpaHcmopT ceMHHapa,
BEIIIECTB yepes pedepar
MeMOpaHy — MacCHUBHBII
u aKTUBHBIMN.
buosnexrpuueckue
MTOTEHIIUAIBL. Ponb
OMOAJIEKTPUYECKUX
MOTEHIIUAJIOB B
(GyHKIMOHUPOBAHUH
KHUBBIX CHCTEM.

6. | Ca®- 8 2 4 Bompoc
TPAHCIIOPTHPYFOIIIHE CeMHHapa,
CUCTEMBl M MEXaHH3MBI pedepar
PeTyIISIIHAH YPOBHS
KaJIbIUsl B KIIETKE.

7. | B3aumoneticTBue 8 2 2 4 Bompoc
KIETOK — CHHAICHl | ceMHHapa,
peLenTopshl. pedepar
TpancmemOpanHas
nepeaaJda CHTHAJIOB.

Menuaropsl.
buorenHbie aMUHBI.

8. | Crpecc, cTpecc- 8 2 2 4 Bompoc
pealn3yrolme u cTpecc- ceMHHapa,
JTUMHUTHUPYIOIINE pedepat
CUCTEMBI.

9. | MexaHu3MBbI 8 2 2 4 Bomnpoc
UMMYHHTETA. ceMHHapa,
HelipossnokpuHHbIE pedepat




2 Buabl yueOHbIX 3aHATHIH, BKJIKOYAS
=
= 2 CaMOCTOSITEIbHYIO PadoTy
S £ § o00y4alolUxcsi ¥ TPYA0EMKOCTh
2.5 3 DopMmbl
SIS (B yacax)

Ne Pasznen C = TeKYIIero

> ay/JIUTOPHbIE caMoCTosiTe

n/n AUCHHUILIMHBI 2 KOHTPOJIA

= yuyeOHble 3aHATUA  |JIbHAasl
ycneBaeMoCTH
BCEro | JIeKIMU | CeMHHAPBDI, pabora

npakTuyeck |00y4aromux

ue 3aHATHH |CH
MEXaHHU3MBI PEryIISIIH
byHKIMI UMMYHHOMR
CUCTEMBI.

10. | Knerounsrii ITUKII, 8 2 2 4 Bompoc cemunapal
anonTo3 U OHKOTEHE3. pedepat
UTOI'O 72 18 18 36
3.2. Conepxxanue 3aHATHI 110 BUIAM y4eOHOIl padoThI
Tabnuna 6 — ConepkaHue TUCIUTUITMHBI

Ne | HaumeHoBaHue pa3jaesia
Conep:kanue
n/n JUCHUILIMHBI
1. | Kuerka kak eqiMHuIA (U3H010THUECKHX NPOLIECCOB.

Cooeporcanue 1eKYUOHHO20 Kypca

1.1.

CtpykTypa  KIETKH
KOMITAPTMEHTANM3alusl B
KJIETKaxX BBICIIINX
OpraHU3MOB.

CrpoeHune KIIETKH — BHYTPUKJIETOUHBIE OPIaHEIUIbl, [IUTOCKEIET,
LUATO3071b. Pa3Mepel KIETOK M BHYTPHUKIETOYHBIX CTPYKTYP.
Perynsauus kneToYHBIX QYHKIMH.

Temwr npakmuquKux/ceMuHa

CKUX 3aHAMUU

1.1.

Knerka kax eaumHHna
(U3HOTOTHYECKHUX
MPOILIECCOB.

CtpoeHue KIIETKU — BHYTPUKIJIETOUHbBIE OPTaHEIUIbl, [IUTOCKETIET,
LUATO3071b. Pa3Mepel KIETOK M BHYTPHUKIETOYHBIX CTPYKTYP.
Perynsauus kneToYHbIX QYHKIMH.

2.

BHYTpHKJ/IETOYHBbINH W BHEKJIECTOYHbIH MATPHUKC.

Cooeporcanue 1eKYUOHHO20 Kypca

2.1. | buoxumus MuxkpoduiiaMeHThl, MUKpPOTPYOOUKH, MIPOMEKYTOYHBIE
BHYTPUKIIETOYHOTO MUKPO(UITAMEHTHI.
MaTpHUKCa.
Temuvi npakmuquKux/cemuHa CKUX 3AHAMULL
2.1. | BHyTpUKIE€TOUHBII u | MukpoduiaMeHThl, MUKpPOTPYOOUKH, POMEXKYTOUHBIE
BHEKJICTOUHBI MAaTPUKC. | MHUKPO(HIAMEHTHI.
CoctaB BHEKJIETOYHOTO MaTpukca — QUOpHIUIApHBIE OENKH,
MoJIMCaxapuabl, TpPOTEeOTINKaHbl. basampHas wmemOpana —
ClelUMaNu3upoBaHHas  (GopMa  BHEKJIETOYHOTO  MaTpHUKCa.
HNuterpunsl. B3anMmonencTBue IUTOCKENETa W BHEKJIETOYHOTO
MaTpHKca.
3. | MudopmannonHas cucreMa KJIETKH.
Coodeporcanue 1eKYUOHHO20 Kypca
3.1. | Bocripou3sBenenue u | BocipousBeaenue u peanuzanys reHeTUYECKOr HH(popMaIuu.
peanu3anus
TE€HETUYECKOMN
uHpopMaLUu.
3.2. | CroiictBa reHeTndeckoi | CBOMCTBA TEHETHYECKON HHGPOPMAIIIH.
uHpopMaLnu.




n/n

HaumeHoBaHue pa3jaesa
JTUCIHUILINHBI

Conep:xkanue

Temobl npakmuquKux/cemuHa

CKUX 3aHAMUU

3.1. | Kierounoe siapo. Knerounoe siapo. CTpyKTypHO-(QYHKIMOHAIbHAS OpraHU3alus
xpomocoM. KoMIakTHOCT, TeHOMa JyKapuoT. XPOMOCOMBI
Miekonuraommx. Kapuorun.

3.2. | Bocripou3sBenenue u | Perumukanus [IHK u e€ perynauus. Tpanckpumnius U CTpyKTypa
peanuzanus TPAaHCKPUIITOHOB. Perymisiuyst TpaHCKpUIILUMU Yy  3YKapHOT.
TE€HETUYECKOMN [Ipoueccunr PHK — kenupoBanue, monuaaeHUIMpOBaHKE.
uHpopMaLuu.

3.3. | BocnpousBenenue u | XapakTepucTuka reHerudyeckoro koma. CTpykTypa pubocom.
peanuzanus CunTe3 nomunentu10B Ha pudocome (Tpancmsnus).
TE€HETUYECKON
uHbopManuu.

3.4. | Uudopmarmonnas Knerounoe sapo. CrpykTypHO-(pyHKIIMOHANIbHAS OpTaHU3alUs
cucTema KJIETKU | XpoMOocoM. KOMMakTHOCTh Te€HOMa 3yKapuOT. XPOMOCOMBI
(KontponpHhas pabora). miekonuramux. Kapuorun. Perukanus J{THK u e perynsanus.

Tpanckpunuuss u CTPyKTypa TpPaHCKpUNTOHOB. Perynsuus
TpaHckpunuuu y 3ykapuot. [Ipoueccunr PHK — kenupoBanue,
MOJINAJICHWJINPOBAHNE. XapaKTEepUCTUKAa TIE€HETHMUYECKOIo Koja.
Crtpyktypa pubocoM. CHHTE3 NOJUNENTHIOB Ha pudocome
(Tpaucnsinust).

4. | OOMeH BelllecTB ¥ JHEPTHH B KJIETKe.

Cooepoicanue 1eKYuoOHHO20 Kypca

4.1. | Oomen BEIIECTB u | OnpeneneHre TMOHATHA 00 OOMEHE BEIIECTB, JHEPTrUUd U
SHEPrUM B KIIETKE. nH(pOpMAIHN: MeTaboIu3M, KaTaboau3M, aHaboIM3M,

pELENTOPHBIE CUCTEMBI.

4.2. | YpoBHH perymsiuu | CBsA3b MeXAy OOMEHOM O€NKOB, YIJIEBOJOB U JUNUA0B. OOMeH
oOMEHa  BEIIeCTB B | BELIECTB KaK €AMHAs CHUCTEMa MPOILIECCOB. YPOBHHU pETYJSALUU
OpraHu3Me. oOMeHa BewlecTB B opraHuzMe. MoJeKyJIsIpHbId  yYpPOBEHb

peryssinyy. KieTouHsli ypoBEHb pEryJIsiuu.

Temwl npakmuquKux/ceMuHa

CKUX 3aHAMUU

4.1. | XuMHUYeCKHi coctaB | KomnuecTBeHHOE omnpe/ienieHrue HOHOB XJiopa, Maraus u gocdopa.
KJIETKH. OOmeHn | OnpeneneHne KOHILEHTpAallUM TJIOKO3bl B KpOBHU. BimsHue
YTJIEBOJIOB. OOMeH | MHCyNTMHA Ha COJAEpKaHWe TJIOKO3bl B KpoBu. OrmpeneneHue
JIUIH]IOB. KOHIIEHTPAllUM TJIIOKO3bl B KPOBHU. BrusHWME WHCYJIMHA Ha

colepkaHue TIIIOKO3bI B KpoBu. OrmpeneneHue o01iero
XOJIECTEpUHA B CHIBOPOTKE KPOBH.

4.2. | OomeH BEIIECTB u | Onpenenenne TOHATUA 00 OOMEHE BEIIECTB, JHEPTUU U
SHEPrUHn B KJIeTKe | UH(pOopManuu: MeTaboIH3M, KaTtabou3Mm, aHaboIM3M,
(cemunap). peuenTopHble cucTeMbl. CBs3b MeXAy OOMEHOM O€JKOB,

yraeBoZoB W junuaoB. OOMEH BEIIeCTB Kak €AWHas CUCTeMa
MPOIIECCOB. YPOBHU PETyJISIIMU OOMEHAa BEIIECTB B OpTaHHU3ME.
MornekynsipHbIii  ypoBeHb peryisiiun. KieTouyHblli ypoOBEHb
PETYJISIIHH.

5. | ®u3noJ0rus KJIeTOYHOH MeMOpaHblI.

Coodeporcanue 1eKYUOHHO20 Kypca

5.1. | Ponp Omosnexrpuueckux | Uctopus OTKPBITHUS OMODNIEKTPUYECKUX  TOTEHILIUAJIOB.
MOTEHINAJIOB B | Knmaccugukarus OMODIIEKTPUIECKIX MIOTEHITHAJIOB.
(GYHKIIMOHHPOBAHUU buonornueckuil 3IEKTpPOreHes.

KHUBBIX CHCTEM.
5.2. | Ponp Omo3neKTpUUecKuX | DHEpreTuyeckass  pojib  OHORJIEKTPUYECKHX  MOTEHIHAJIOB.

MOTCHIINAJIOB B
(GYHKIIMOHHPOBAHUU
’KHBBIX CUCTEM.

PerynstopHast posib OMO37EKTPUUECKUX MOTEHIAIOB.




HaumeHoBaHue pa3jaesa

Conep:xkanue
n/n JUCHUILINHBI
5.3 | Tpaucnopt BemiecTB | Tpancmopt BemiecTB uepe3 MemOpany. IlaccuBHBIN TpaHCHOPT.
yepe3  MeMOpaHy — — | AKTHBHBIM TpaHCHOPT.

HACCHUBHBIN U aKTUBHBIN.

Temuvi npakmuquKux/cemuHa

CKUX 3AHAMUU

5.1. | Ponp Ouoanexrpuueckux | Mctopus OTKPBITHUS OMOBJIEKTPUYECKUX MOTEHINAJIOB.
IIOTEHILIUAJIOB B | Knaccudukamus OMORIIEKTPUYECKHIX HOTEHLUAJIOB.
(GYHKIIMOHMPOBAHUU buonornueckuit 3JIEKTPOTeHE3. DHepreTuyeckas poJIb
YKUBBIX CUCTEM. OMODNIEKTPUYECKUX  TMOTEHIIHAJIOB. Perynstopnas  pousb

OMORJIEKTPUYECKHUX MOTEHLIUAJIOB.

5.2. | HaGmonenue Habmtonenne Ouosnekrpuueckux siBineHudd (1 w2 OmbITHI
OMORIEKTPUIECKUX I"anbBanu, onbiT Marreyun).
apieHud (1 u 2 onbIThl
I'anpBanm, OITBIT
Martteyun).

5.3. | ®usnonorusa kieTo4yHoil | Mcropus OTKPBITHUS OMOBIIEKTPUIECKUX MOTEHINAJIOB.
MeMOpaHbI Knaccudukanus OMOAIEKTPUYECKUX MOTEHLUAJIOB.
(KonTposbHas pabota). buonornueckuit JNIEKTPOTEHE3. OHepreTuyeckas poib

OMOAJIEKTPUYECKUX  TOTEHIMAJIOB. Perynstopnas  posb
OMORJIEKTPUYECKUX IOTEHLUANoB. TpaHCHIOPT BELIECTB 4Yepe3
MeMOpany. [laccuBHbII TpaHCHOPT. AKTUBHBIN TPAHCIOPT.

6. | Ca?*-TpaHcnopTHpYyIOUIME CHCTEMbI M MEXAHHU3Mbl PEryJsiiMH YPOBHH KAJblUs B
KJIeTKe.

Cooeporcanue 1eKYUOHHO20 Kypca

6.1. | Ca?'- KanpuueBbie HACOCHI )KMBOM KJIETKU. MeXaHH3M NEPEeHOCa HOHOB
TPaHCIIOPTUPYIOIINE kanpius. Crtpoenne u  pabora  kanpuueBod  AT®a3bl
CUCTEMBI. N3odepments! kanbieBoid ATdasbl.

6.2. | Baytpuknerounsie Ca?*- | BuyTpuknerounsie Ca?*-cBsa3pIBaromue 6elKku — Kaaccu(uKaIys,

CBSI3BIBAIOIINE OEIIKH.

CTPYKTypa U MeXaHU3M (QYHKIIMOHUPOBAHUSI.

Temobl npakmuquKux/cemuHa

CKUX 3aHAMUU

6.1. | Ctpoenne u  pabota | Ctpoenue u pabora KambiueBoil ATdaszsl. M3o0hepmeHTH
kaneueBoii AT®Da3el. KaJIbIIIEBOU AT®asml. KannpoueBrie KaHaJIbI
CapKOIIJIa3MaTHYECKOI0 PETUKYITYMA.
6.2. | Baytpuknerounsie Ca?*- | BuyTpuknerounsie Ca?*-cBsaspIBaromue 6elKku — Kaaccu(uKaius,
CBsI3bIBAIONIME OEIIKH. CTPYKTYpa U MeXaHU3M (QYHKIMOHUPOBAHMUSI.
7. | BzauMopeiicTBHe KJIeTOK — CHHanchl W peunentopbl. TpancmemOpaHHas mnepegayda
curianoB. Meauaropsl. BuoreHuble aMHHBI.
Coodeporcanue 1eKYUOHHO20 Kypca
7.1. | B3aumopeiictBue KiIeTOK | MenuaTopbl, CHHANChl, HWHOTPONHBIA M  METaOOTPONHBIN
— CHHAIICHI M PELENTOPbI. | PELeNTOPHI.
7.2. | Peuentopsl TOPMOHOB. Penientopbl ropMOHOB, UX THIIBI U G-0enkH.
7.3. | BHyTpHKIIETOYHBIE nAM®-onocpenoBannbie myTH, il M®- u NO-onocpemoBaHHbIe
CUTHAJIbHBIE IIyTH. nytu. IlyTu, onocpenoBannkie Tunmuaamu 1 nonamu Ca?*. Tytu,
orocpeioBaHHbIe OeKoM Ras.
Tembl npaKkmuyecKux/cemMmuHapCcKux 3aHamuil
7.1. | BzaumoneiictBue kieTtok | MeauaTtopbl, CHHAIChl, HOHOTPOMHBIH M  METaOOTPOIHBIH
— CHHAIICHI M PELIENTOPHI. | PELIENITOPHI.
7.2. | BHyTpHKIIETOYHBIE Ponp cAMP-3aBucumoit CUCTEMBI BHYTPHUKJIETOYHON
CUTHAJIbHBIC Ty TH. CHUTHAJIU3aLlUH. Ponp cGMP-3aBucumoint CHCTEMBI
BHYTPHUKJIETOYHOU CUTHAJIN3aL1H. Ponb MeTa0O0JIUTOB
¢dochomunazer C, apaxuOHOBON KUCIOTHI BO BHYTPHUKIECTOYHOMH
CUTHAJIM3aLUH.
7.3. | buoreHHble aMUHBI. brorenHsle aMHHBI — KaT€XOJaMHHBI, AO0(aMHUH, CEPOTOHUH U
TMCTAMHUH.
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HaumeHoBaHue pa3jaesa

AUCHHUILTHHBI

Conep:xkanue

Crpecc, cTpecc-peajin3yoiue U CTPeCcC-TMMUTHPYIOIIHE CHCTEMBL.

Cooeporcanue 1eKyUuoHHO20 Kypca

8.1.

Crpecc.

®enomen crpecca. Crpecc-peakuus. Ctpecc-cucrema. Crpecc-
JUMUTUPYIOIINE CUCTEMBI.

Temuvi npakmuquKux/ceMuHa

CKUX 3aAHAMUU

8.1. | Ompenencuue OrnpezenieHne CTPECCOPHON YCTOMUMBOCTH CEPACUHO-COCYIUCTOM
CTPECCOPHOM cucteMbl. OCHOBBI IPENPACIOIOKEHHOCTH M YCTOMYMBOCTU K
YCTOWYUBOCTH CEPAECYHO- | CTPECCOPHBIM IOBPEXKICHUSM.

COCYJIMCTOM CUCTEMBIL.

8.2. | Crpecc, ctpecc- | ®enomen ctpecca. Crpecc-peakiusi. Ctpecc-cucrema. Crtpecc-
pean3yromue U CTpecc- | peanusyromue cucreMsl. CTpecc-TMMUTUPYIOLINE CUCTEMBI.
JTUMUTHPYIOIINE
cuctemsl (CemuHap).

9. | Mexanu3mbl uUMMYyHUTeTa. HeilipodHAOKpPHHHBIE MeXaHM3MBbI peryjiasuuu (QyHKIuH
HUMMYHHOM CHCTEMBI.
Cooeporcanue 1eKYUOHHO20 Kypca
9.1. | IMMyHHBIE pEaKIIHH. Bocnanenne. Menuaropsl BocnaneHus. VIMMyHHBIE peakuuu.
Anturessl. Kiierounsle ¥ ryMopajabHble MMMYHHBIE PEAKLIUH.

9.2. | HeliposHIOKpHUHHBIE MonekyJsipHble  OCHOBbI ~ HEHPOTOPMOHAJIBHOM  PEryssuuu
MEXaHMU3MBbl  peryisauuu | MMMyHHON cucteMmsbl. Bausaue AKTIT u rimoKokOpTHKOHIOB Ha
byHKIMH UMMYHHOU | QYHKIIMM HWMMYHHOH CHCTEMBl. BiusHHE aJpeHepruvecKux
CHUCTEMBI. COoeMHEHUIl Ha (QYHKUMM HMMYHHOM cucrtembl. BiusHue

TUPEOTPOITHOTO TOPMOHAa Ha (YHKIMHM HMMYHHOH CHCTEMBI.
BimsiHue noJ10BbIX TOPMOHOB Ha (DYHKIIMM UMMYHHOU CHCTEMBI.

Temwl npakmuquKux/ceMuHa

CKUX 3aHAMUU

9.1. | OcHoBHble nposiBieHUs U | OnpeneneHue MOHATHS «UMMYHUTET». [ 1aBHble (YHKUIHU
MEXaHU3Mbl MMMYHHOTO | UMMMYHHOM CHUCTEMBbl. AHATOMUA M (QHU3UOJIOTUS HWMMYHHOU
OTBETA. cucteMbl. OCHOBHBIE 3aKOHOMEPHOCTH PAa3BUTHS HMMYHHOI'O

orBera. ['yMopanbHble hakTOopsl UMMyHUTeTa. CTaguu pa3BUTUS
MMMYHHOro orera. MiMmyHHas moacucreMa koxu. MMmyHHas
CUCTEMa CIM3UCTBIX 000JI0YEK.

9.2. | HeliposHIOKpHUHHBIE MonekyspHble  OCHOBbI ~ HEHPOTOPMOHAIBHOM  PETyISALUU
MEXaHU3MBbl  PETYJSIUUU | HIMMYHHOU cuctembl. Bimsane AKTI 1 TiIFOKOKOPTHKOMAOB Ha
byHKuMl UMMYHHOU | QYHKIIMM HMMYHHOH cCHCTeMbl. BiMsHue anpeHeprudeckux
CUCTEMBI. coequHEHNl Ha (yHKUMM MMMYHHOM cucTeMbl. BrnusHue

TUPEOTPOITHOTO TOPMOHAa Ha (PYHKUMHM HMMYHHOH CHCTEMBI.
BiusiHue nos0BbIX TOPMOHOB Ha (DYHKIIMU UMMYHHOM CHCTEMBI.

9.3. | HeliposHIOKpHUHHBIE OmnpeneneHue TOHATUS «UMMYHHUTET». [JaBHble (QYHKUIUH
MEXaHM3MBbl  PETyJSIUU | HIMMYHHOH CHUCTeMbl. AHATOMus U (PU3UOJIOTUS HMMYHHOH
byHKIMH UMMYHHOH | cucTeMbl. OCHOBHBIE 3aKOHOMEPHOCTH pPa3BUTHUS HMMYHHOI'O
cucrembl (KonTponbHas | orBera. ['ymopanbHble (hakTopsl UMMyHUTeTa. CTaguu pa3BUTHUS
pabota). MMMYHHOro orBera. MiMmyHHas moacucreMa koxu. MMmmyHHas

CUCTeMa  CJIM3UCTBIX oOOojiouek. MoJeKyIsipHble  OCHOBBI
HEUPOTOPMOHAIIBHON PEryJIAlMM UMMYHHOU CUCTEMBI. BimsHue
AKTT u rirokokopTUKOUAOB Ha (YHKIUU UMMYHHOW CHCTEMBI.
BnusiHue agpeHepruueckux coeMHEeHUH Ha (QyHKIIMH UMMYHHOMR
CUCTeMbl. BiMsHHE THUPEOTpPONHOr0 TrOpMOHa Ha (QYyHKUUHU
MMMYHHOW CHUCTEeMBI. BIHsiHME MOJOBBIX TOPMOHOB Ha (PYHKLIUHU
VMMYHHOMW CHCTEMBI.

10. | KneTouHblii IUKJI, alIONTO3 M OHKOT€He3.

Cooepoicanue 1eKYyuoHH020 Kypca

10.1. | Perymsiuusa  xierouynoro | Ilepumonsl  kimeroyHoro 1mukina. Mwutos. LlukiuH3aBUCHMBIE
LUKJIA. KMHA3pl. CHUrHaJbHbIE NYTH, HAYIIUME K I[MKIMH3aBUCHUMBIM
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n/n

HaumeHoBaHue pa3jaesa
JTUCIHUILINHBI

Conep:xkanue
KHHa3aM. MexaHu3M JCUCTBHS KOMIUIEKCOB ILUKIMH —
IMKJIMH3aBUCUMbIE KHHA3bl B KJIETOYHOM IuKie. KoOHTposb

KJICTKH 3a HNPOXOKIACHHUEM KJICTOYHOI'O IIUKJIA.

Temuvi npakmuquKux/cemuHa

CKUX 3AHAMUU

10.1. | Knerounsrit k. | [lepuoner  kierounoro nwukia. L[ukiaMH3aBHCMMBIE KUHA3BI.
ATIIOIITO3 U OHKOT'€HES. CuruanbHble myTH, HAYIIUC K MNUKIMH3aBUCHUMBIM KHHA3aM.
MexaHu3M JIeHCTBUS KOMIUIEKCOB IHMKIMH — IUKIMH3aBHCUMBIC
KHHA3BI B KJICTOYHOM IHKJIe. KOHTPOIb KIETKH 32 MPOXOKICHHEM

KJICTOYHOTO [HUKJIA.
10.2. | AnonTo3 U OHKOTCHE3. AmonTo3: myckoBble (haKTOpbl. buonormueckas polib amomnTosa.

I'enetnueckas mpupoja OHKOreHe3a (TUIIBI TeHOB, OTBEYAIOIIUX 32
OHKOT€HE3, CIOCOOBl W3MEHEHHUsS TI'e€HOMa KIIETKH). ATONTO3:
CBSI3aHHBIE C HUM IIPOTOOHKOT'€HbI i OIYXOJIEBbIE CYNPECCOPHI.

d)opMa HUTOrOBOI'0 KOHTPOJIA: 3a4CT

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

JUis TOJOXHUTEIbHON OLEHKM IO pe3yibTaTaM OCBOCHHUS JAMCLUIUIMHBI OOydaromemycs
HE0OXO0JUMO BBIIIOJHUTH BCE YCTAHOBJIEHHBIE BU/Ibl yUeOHOU pabOTHI.

Tabmuua 7 - banmpHO-peHTHHrOBast OIIEHKa pe3yabTaToB yueOHOUW paboThl 00yJaromuxcs Mo

Bugam (bPC)
YyeOunas Cymma | Busbl v pe3ysbTaThl OrieHKa B aTTeCTallH Baer
pabora (Bujpbl) | 6aioB | yueOHOM pabOThHI
9 cemectp
Texymas 80 |Ilocemenue 3anstuii|l0 6amios 3a 100%  nocemenune| 0-10
yueOHast (Hanmmume ayJIMTOPHBIX 3aHATUN
pabota B KOHCIIEKTOB  JICKIIHIA,
cemecTpe BBITIOJIHEHHE nao.
(ITocemenue pabor)
3aHITHIA 1o 3amuTa 2 o0amna 3a odopmIleHHYIO B 0-30
pacrucaHuio M 71a00paTOpHBIX pabOT|COOTBETCTBUU C TPEeOOBAHUSAMH H
BBITIOJIHCHHE (15 pab6or). 3aIUIIEHHYO JTa00paTOpHYIO padoTy
3a/1aHui)
CPC BbIMoHeHKe|12 6amnoB 3a rpamotHoe w 4detkoe| 0-12
WHAUBUAYATBHOTO  |[M3TI0’KEHUE TIOHATUHHOTO arapara
3aJaHHS
CPC - Tekymee|2 TECTOBBIX cCpe3a 3a KaXkAbId W3 0-28
TECTUPOBAHUE KOTOpPBIX MOXHO moiyuuts 14
0aJI0B
HToro no Tekyieii padbore B ceMecTpe 0-80
[TpomexxyTouH 20  |Teopernueckuii Borpoc(10 6aJ1JI0B 32 TEOPETUUECKHIA BOTIPOC 0-10
as  aTTecTarys
(3aueT c [Mpuknanxoe 3aganvie |10 6aaI0B 3a PAaBUIILHO BBHITIOJHEHHOE 0-10
OHeHKOI\/’I) 3aJaHuC
Hroro 3a 3auer 0-20
CymMapHasi olleHKa MO0 JUCHUILINHE: CymMma OanioB TeKylled M MpPOMEXYTOUHOM
aTTecTalun 51-1006.

[TepeBon 6amioB u3 100-6amibHOM MIKaNkl B OYKBEHHBIM YKBUBAJICHT 3a4E€THOM OLIGHKH

| Cymm

a 0aJ1J10B

OtmeTka ‘ ByKBeHHbIH YKBHBAJIEHT
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IJISL AU CIUTIIMHBI
86 — 100 5 OTnnuHOo
66 — 85 4 Xopo1io
51 -65 3 Y 10BIETBOPUTETHLHO
0-50 2 HeynoBieTBopuTeIbHO

5 MaTepuajibHO-TeXHUYeCKOe, IPOrpaMMHOe U Y4eOHO-MeTOInYecKoe odecreyeHmne
AUCIHUIJIMHBI.
5.1 YueOHas 1uTeparypa

a) OCHOBHAasl y4eOHas JuTeparypa:

1. Yupkosa, E.H. ®usnonorusi deiroBeka M XKHUBOTHBIX : ydueOHOe mocobue / E.H. Hupkona,
C.M. 3aBaneeBa, H.H. CagpikoBa ; OpeHOyprckuii rocynapcTBeHHbIH yHHBepcuTeT. — OpeHOypr :
OpenOyprckuii rocy1apcTBEHHbIN yHUBEpcUTeT, 2017. — 117 c. : un. — Pexxum goctyna: 1no moAmnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=481733 (nata obpamenus: 15.11.2020). —
bubmuorp. B k1. — ISBN 978-5-7410-1743-2. — TeKcCT : 2JIEKTPOHHBIH.

2. JloopotBopckas, C.I'. AHatomusi U (QU3UONIOTUS OCHOBHBIX CHCTEM M OPraHOB YeJIOBEKa :
yaeoHoe mocobue / C.I. JobporBopckas, WM.B.XykoBa ; Ka3zanckuii HanMOHAIBHBIA
UCCIIEIOBATENIbCKUNA ~ TeXHONorn4yeckuil  yHuBepcuteT. —  Kazanp:  Kazanckuii  HayuHO-
uccienoBarenbckuit Texnonorudeckuii yausepcutrer (KHUTY), 2017. — 96 c. : cxem., Tabmu., ui. —
Pesxxum nocryma: mo nmoamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=500679 (nara
obpamenust: 15.11.2020). — bubymmorp.: ¢. 90. — ISBN 978-5-7882-2100-7. — TekcT: 2JIeKTPOHHBIH.

3. Helipouzuonorus. OcHOBHOM Kypc: yueOHoe mocodue / A.A. Jlebenes, B.B. Pycanosckuii,
B.A. Jle6enes, I1./]. [llabanoB. — MockBa; bepnun : Jlupexkr-Menua, 2019. — 271 c.: uin. — Pexxum
nocryna: o noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=499765 (nara
oopamenust: 15.11.2020). — bubnuorp. B kH. — [SBN 978-5-4475-9973-7. — TekcT: 31eKTPOHHBII

0) AOMOJIHUTENIbHAS JINTEpaTypa
1. Tapacosa, O.JI. ®u3nonorus EHTPATLHON HEPBHOU cucTeMbl: yueOHoe rocodue / O.JI. Tapacosa. —
KemepoBo: KemepoBckuii rocynapctBeHHblil yHuBepcuteT, 2009. — 99 c¢. — Pexum pgocryna: no
nommucke. —  URL: https://biblioclub.ru/index.php?page=book&id=232749 (nata  oOparieHus:
15.11.2020). — ISBN 978-5-8353-0961-0. — TeKcT : 3IeKTPOHHBIN.

2. ApedneBa, A.B. Heitpodusuonorus: yueOnoe nocobue / A.B. ApedneBa, H.H. I'peOnena ;
TrOMEHCKUI IrOCY 1apCTBEHHBIN YHUBEPCUTET. — TIOMEHb: TIOMEHCKHI TOCY 1ApCTBEHHBIA YHUBEPCUTET,
2016. - 190 c.: WL — Pexum JOCTyTIA: o [TOJIITACKE. -
URL: https://biblioclub.ru/index.php?page=book&id=571788 (nata oOpamenus: 15.11.2020). -
bubmuorp. B kH. — ISBN 978-5-400-01192-4. — TekcT: 2IeKTPOHHBIH.

5.2 MaTepuajbHO-TeXHHYECKOE M MPOrPaMMHOe o0ecnedeHue TUCIUTIMHBI.
Y4ueOHble 3aHATUS N0 AUCIUILIMHE TPOBOJATCS B yueOHbIX ayauropusix HOU Keml'Y:
219 JlaGopatopusi OmoJiorMM 4YesiOBeka. YueOHas aynutopus (MyJbTUMEAMMHASA) JUIs
IIPOBEICHUS:
- 3aHATHUH JIEKIIMOHHOTO THIIA;
-3aHATHI CEMUHAPCKOro (ITPaKTUYECKOI0) TUIIA,
- [PYIIOBBIX U UHANBUAYAIbHBIX KOHCYJIbTAIUI;
- TEKYIIEr0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTECTALlUU.
CnennanusupoBanHas (yueOHasi) MeOesib: J0CKa MelloBasi, Kadeapa, CTOJIbI, CTYJIb.
OO0opynoBanue 1Jisl Mpe3eHTALMM Y4eOHOI0 MaTepHalia: cmayuornapHoe - HOYTOYK, MPOEKTOp,
TEJIEBU30P.
JlaGopaTopHoe o0opyioBaHue W MaTepuasbl: MuUKpockomnbl (10 mT.), Bechl, mpenapoBaIbHBIN
CTOJIMK, XOJIOAUIBHUK, TATPOMETPHI (2 LIT.), MUKPOIIPENapaThl IEMOHCTPAIIMOHHBIE: 10 (PU3HOIOTHH
U aHATOMUU YEJOBEKa, [0 I[MTOJOTHH, MO THUCTOJOTHH, MO 3MOPHOJIOTUH, MaTepuaibl JUis
1ab0opaTOpHBIX paboT (XMMHYECKas MOCyAa, PEAKTUBBI, XUPYPIHUYECKUE HHCTPYMEHTHI, TIPETIapaThl),
pocToMep, MUKPOJ03aTOphl U HAKOHEYHHKH, CUeTHbIC Kamepbl ['opseBa, HaOOp Ui ompenesneHus
IPYIII KPOBU, HAOOD AJIs ONIPEETICHUS] MOYEBHUHBI, OETIKOB U T.1I.
YuyeOHo-HAIIAAHBbIE TOCOOMA: IUIAKaThl W JAEMOHCTPALMOHHBIE TaOMUIBI U IPOBEICHUS
JICKIIMOHHBIX ¥ NPAKTUYECKUX 3aHATUHI N0 JUCHUILINHE « DU3HNOJIOTHS KUBBIX CUCTEM.
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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

Hcnoanizyemoe nporpammuoe odecrieuenne: MSWindows (MicrosoftimaginePremium 3 year mo
cyonuueH3noHHomMy goroopy Ne 1212/KMP or 12.12.2018 r. go 12.12.2021 r.), LibreOffice
(cBobomHO pacmpoctpansemoe [10).

HuTepHer ¢ odecnevyennem gocryna B JUOC.

5.3. CoBpeMenHbIe npodeccHOHANbHBIE 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE

CHCTEMBI.
1. Anatomus m dusmosiorus yenoeka. HayuHo-momysspHbIi caidiT. ba3a 3HaHui mo OuosoTUH
yentoBeka. Du3nonorus, KjaeTounas OHOJIOrHs, TeHeTHKa, Onoxumus - Www.molbiol.edu.ru
2. Pecypc «ba3a 3HaHMIi TIO OMOJIOTMM YEIIOBEKAa» COICPKHUT YYCOHUKH MO MOJCKYJISPHOM
OMONIOTHU  YeNIOBeKa, OWOXMMHH, (HU3HOIOTUM, TEHHOH U OEJIKOBOM WHXXCHEPHUH -
http://humbio.ru/

3. CopocoBckwii o0pa3zoBaTeNbHBIN KypHaI Ha caiite WWW.1SSep.rssi.ru;
http://www.netbook.perm.ru/soj.html

4. Hayunas snektponHas oubiuoreka http://elibrary.ru

5. VYuusepcuterckas unpopmannonnas cucrema Poccuu http://uisrussia.msu.ru

6. becriarHas 6ubimoreka on-line Ha Sibnet http://lib.sibnet.ru

7. http://www.humbio.ru/, 6a3a 3HaHHI IO OMOJIOTHH YEIOBEKA

8. http://www.bio.fizteh.ru/student/files/biology/biolections/ Wurepuer-nopran «JlerennapHolii
®uzrex».htm

9. http://www.distedu.ru/edu2/index.php Jlekiuu o 3H3UMOJIOTUN

6 NHuble cBeqeHNs U (MJIH) MATEPHAIBI.
6.1.IlpuMepHbIe TeMbl NUCbMEHHBIX Y4eOHBIX padoT

Tembl pedeparTosn:

1.
2.

13.

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

14

benku u ux QyHKIMU B OpraHusme.

Baxwnelimmre MoHocaxapuJIpl M HMX MPOU3BOJHBIE (JIBJOHOBBIE U YPOHOBBIE KHCIOTHI,
caxapoclupThl, aMHHOCaXapa, IMMKO3UAbI U JIp.). buonornueckoe 3HaueHne MOHOCaXapoB U UX
IIPOU3BOIHBIX.

Omnurocaxapunsl. HoMeHnknatypa u kinaccudukanus. XapakTeprucTUKa OMOJIOTHYECKH BaKHBIX
OJINTOCaXapUI0B.

[Tonmucaxapuabl (CTpYKTypHblE U pe3epBHBIE). ['oMO- W rerepomoiucaxapujibl M HX
Ouosornyeckas pob.

HeiiporymopanbpHas peryisius yrieBoJHOro ooOMeHa.

®docdo-, chuHro- ¥ rmuKoIUNH bl buosoruueckas poss.

CrtpykTtypa, cBOMCTBA U PyHKIMKU OMOMeMOpaH. Poiib mMnuI0B 1 GEIKOB B UX CTPOCHUHU.
MexaHn3Mbl MEMOPAHHOTO TPAHCIIOPTA (AKTUBHBIM M TACCUBHBINA TpaHCMEMOpaHHBII IepeHoc).
["opmoHBI (kaccuguKanus, MEXaHU3M JEHCTBUS ), OMOJIOTHYECKOE 3HAYCHHE.

. [lenTuaHple TOPMOHBI. XapaKTEPUCTUKA BAKHEMIIUX NpPEACTAaBUTENECH. MexaHu3M JencTBus

NENTUAHBIX TOPMOHOB.

. CoBpeMeHHbIE MPEACTABICHUS O CTPYKTYpE T'eHa.
. [lomykoHncepBatuBHbIi MexaHusMm OwmocmHTe3a JIHK (coBpemenHoe mpencraBieHue).

depMeHThI, 00ecTIeYrBaroIIue 3TOT MPOIIECC.

Ob6mee npencrasinenue o OmocunTese PHK. Tpanckpunuus y mnpokapuor. OcobGeHHOCTH
TPAHCKPUIILIUU Y DYKapHOT.

YPOBHHU peryyisiuy KU3HEHHBIX MPOLIECCOB B )KUBOU MTPUPO/IE.
[Muknuueckue Hykaeotuasl (HATD, nl TD) u ux 6uomorudeckas pob.
benku-peuenTtops! u perientopHas GyHKIUS M1a3MaTHUECKONH MeMOpaHsbl.
CrpykTypa, cBoiicTBa M pyHKIIMH OOMEMOpaH.

broxumus nporpaMMupyeMoii KJIIETOYHOM CMEPTH (aronTo3a) y >KUBOTHBIX.
buoxumuueckre 0OCHOBbI HYMMYHUTETA.

HeliposH10KpHUHHBIE MEXAaHU3MBI PETYJISIUN (YHKIIUA UMMYHHON CUCTEMBI.
[TpocTarnanauHBI KaK OMOJIOTUYECKUE PETYISITOPHIL.

Kax reHsl KOHTPOJIPYIOT PA3BUTHE KIIETOK.


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

23. JIHK u paxk.
24.
25.
26.

28.
29.

PErYyIATOP KIECTOYHOI'O MeTaboIn3Ma.

Brytpukierounsie Ca?*-caspiaroniue 6enku. CTpyKTypa U MEXaHH3M (pyHKIIMOHHPOBAHUS.
[Tepenada u TpaHCAYKITUS TOPMOHAIBHOTO CHTHAJIA B Pa3HbIC YAaCTH KIICTKH.

KanpiipeBsie HaCOCHI JKUBOM KIICTKH.
27. Okcux azora —
Oxkcup yriepojia — peryJsisiTop KJI€TOUHOro METaboau3Ma.
DJIEKTPUYECTBO B KU3HH KUBOTHBIX M PACTECHUH.

6.2. IIlpumepHbIe BONPOCHI M 321aHUA / 321a4M VIS IPOMEKYTOUYHOI aTTeCTALNHU
Taoauna 9 - [IpumepHbie TeopeTHYecKre BONPOCHI U MPAaKTHYECKHe 3aJaHus / 3aa4M K

NPOMEKYTOYHOMY KOHTPOJIIO

Paznenns! 1 TeMbl

HpI/IMepHLIe TCOPETUYCCKUEC BOIIPOCHI

HpI/IMepHBIe MPAKTUYCCKUEC 3aJaHUA

/ 3agaun
9 cemecTp

Knerka Kkak | CTpoeHue KIeTKH — BHYTPUKIETOUHbIE Crpoenue KJIETKU -
eIMHULIA OpraHeslIbl, HUTOCKENET, IUTO30Ib. BHYTPUKJIETOUHBIE OpTaHesUIbl,
(u3HONOrHUecKy PasMepbl KIIETOK ¥ BHYTPUKIIETOUHBIX [UTOCKENET, IUTO30Jb. Pa3Mepsl
X npoueccos. | CTPYKTYP. KIIETOK u BHYTPUKIICTOYHBIX
CprKTypa PCI‘yHSIHI/IH KIJIICTOYHBIX (I)YHKHHﬁ_ CTPYKTYD. PeFYHﬂHI/IH KJIETOYHBIX

(hyHKIHA.
KJIETKH -

Crpykrypa KJIETKU -
KOMIIApTMEHTAIIU

3ausl B KJIIETKax
BBICIIIUX
OpraHU3MOB.

KOMIIapTMEHTaIM3alusl B KJIETKax
BBICIIMX OpraHu3MoB. [{uTo301b.
Anmapat ['ompmku. MHUTOXOHIPHH.
ITepoxcucomsl. JInzocomsl.
OHJoMIa3MaTHUECKU  PETUKYIYM.
Pa3mepsnl KJIETOK u
BHYTPUKIIETOYHBIX CTPYKTYP.
Perynsius KI1€TOYHBIX (QYHKIHH.

BnyTtpukiieroun
BIM U
BHEKJICTOUHBIN
MAaTpHKC.

MuxkpoduiaMeHThl, MHUKpPOTPYOOUKH,
IIPOMEKYTOUHbIE MUKPO(DUITAMEHTHI.

MukpoduiiaMeHThl,
MHUKPOTPYOOUKH,
MIPOMEKYTOYHBIE
MHUKPO(UIaAMEHTBHI.

CocTaB BHEKJIETOYHOIO MaTpHKCa
— bubprILIsIpHBIE OenKu,
MOJTUCaxapuabl, TPOTEOTIINKAHEI.
bazanbHas MeMOpaHa -
crienMaIu3upoBaHHas dbopma
BHEKJIETOYHOTO MaTpHKca.
WNHTerpunsl. B3anmopeiicteue
LUTOCKEJETa W BHEKJIETOYHOTO
MaTpHUKCa.

NudopmanronHa
s cucTeMa
KJICTKH.

Bocnpoussenenuve n peanuzanus
reHeTHYeCKOi HH(OpMaILny.
CBoiicTBa reHeTHYECKOW HH(OPMAITHH.

Knerounoe sapo.  CtpykTypHO-
($yHKUMOHANBHAs opraHu3anus
xpomocoM. KoMmakTHOCTh TeHOMa
9yKapHoT. XPpOMOCOMBI
miekonuraromux. Kapuorumn.

Perumnkanus JIHK u e€ perynsanus.

TpaHckpunuus 51 CTPYKTypa
TPaHCKPUTITOHOB. Perynsimus
TPAHCKPUIIITUU y JyKapuoT.
Ilpouieccunr PHK — kenupoBanue,
MIOJINAICHUITUPOBAHHE.
XapakTepucThKa TEHETUYECKOTO
koma. Ctpykrypa pubocoM. CuHTE3
TIOJIUTIENITHIOB Ha pubocome
(Tpancisnus).
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O6men BemecTB | Onpenernenne nousaTuin 00 oOMene BewecTs, | KonndyecTBeHHOE — OmpezesicHre
¥ DHEpPruM B | QHEPruM U HHOpMAUMH: METaboNH3M, | HOHOB XJI0opa, MarHus u Gocdopa.
KIIETKe. KaTabonm3M,  aHaOoONM3M,  PELEHTOPHbIC OrnpeneneHne KOHLICHTPALUH
CHCTCMBI. [JIOKO3bI B KPOBH. BiusiHue
CBsi3p MeX Ty 0OOMEHOM OETTKOB, YTIIEBOIOB U HHCYHHA Ha conepIKarme
aumuaoB. OOMEH BeIIECTB KaK  euHas
CUCTEMA IIPOLECCOB. YPOBHU pETYIALUU TITIOKO3b! B KpOBM. OnpeencHne
oGMeHa BeIIECTB B opranmsve, | KOHUEHTPALH ITIIOKO3bL B KPOBH.
Morneky SpHE  ypoBeHs  peryimim. | DYTHAHHE WHCYJIMHA Ha
KiieTo4HbIi ypOBEHb PEryJIsIIHH. COICPXKAHUE TIIIOKO3bI B KPOBH.
Ornpenenenue o01ero
X0JIECTEPUHA B CBIBOPOTKE KPOBH.
Omnpenenenue  MOHATHUH 00
oOMeHe BeUIeCTB, DSHEPIUH H
uH(pOpMaIHU: METa00IH3M,
KaTa0O0JIn3M, aHa00JIN3M,
peuentopasie cucteMbl. CBs3b
MEX]TY o0OMeHOM 0€JIKOB,
yrieBogoB u JunuaoB. OOMeH
BELIECTB KaK €IuHas CcucTeMa
MPOLECCOB. YPOBHU PETYJISILIUU
oOMeHa BEIeCTB B OpraHu3Me.
MonexynspHbIi YPOBEHb
peryisiuuu. KiertouHslil ypoBeHb
pETrYJISIUN.
duznonorus Hcropuss  oTkphITHS  OMO3MeKTpUdecKkux | Mcropus OTKPBITHUS
KJIETOYHOU HOTCHINAJIOB. Knaccndukauus | 6uosnekTpuueckux MOTEHIHANIOB.
MeMOpaHbL. OMOAJICKTPHUUYECKUX MOTEHIHATOB. | KjaccuduKarus
Buonornyeckuii oneKTporeres. OMODIEKTPHYIECKHMX MOTEHIINAIIOB.
DHepreTHveckass poiib  OHOIIESKTPUUECKUX BHOJOTHUCCKHH ~ SIEKTpOTeHes.
TIOTEHIHAJIOB. Perynstopnas poIb
OMOAJICKTPUUECKUX ITOTCHIINAIOB, OHepreTHiecKas poib
TpamclopT ~BemeCTB  uepes  MeMOpaHy. OMOAIEKTPUYECKUX TOTEHIUANIOB.
[TaccusHbIi TPaHCIIOPT. Axrusnpii | PETY/IATOpHAS poJib
TPAHCIIOPT. OMOAIEKTPUIECKUX MTOTEHIIUAJIOB.
Habmonenne OMO3IIEKTPUYECKUX
siieHui (1 u 2 onbITel ["anbBany,
onbIT Marreyun).
Hcropus OTKPBITHUSA
OMO2JIEKTPUYECKUX MOTEHIINAJIOB.
Knaccudpukanus
OMO2JIEKTPUYECKUX TMOTECHIINAJIOB.
buonornueckuii  3JIEKTPOTEHES.
OHepreTuyeckas poJib
OMOAJIEKTPUIECKUX TTOTEHIUANIOB.
Perynsaropnas poJib
OMOAJIEKTPUIECKUX TTOTEHIUANIOB.
Tpancnopt BEILIECTB yepes
MeMOpaHy. [TaccuBHBIH
TPaHCIIOPT. AKTHUBHBII
TPAHCIIOPT.
Ca?t- KanmpumeBble  Hacockl  KuBOM  KiIeTKH. | CTpoeHHE M paboTa KaIbIIUEBOMN
TpaHCcHopTUpyro | MexaHusM — TepeHoca  MOHOB  KaibluA. | ATDa3bl. N3odepMeHTHI
M€ CHCTEMBI M Crpoenue u paborta kanbiueBoii ATdas3bl KaJIbLIUEBOM ATdazkl.
MEXAHMAMEL N3odepMeHTH KaTbITUeBOM 12\+T(Da31>1. KasbIieBbie KAHAIBL
perysIn BHyTpuKiIeTOUHBIC Ca“*-cBs3pIBarOLINE CapKOTITA3MATHIECKOTO
Oenku — KiIaccupuKauus, CTPYKTypa u
YPOBHA  KAIBIMA |\ o anmam (YHKIIMOHUPOBAHHSI. PETHKYILyMa. 24
B KJIETKE. BuyTpukiieTouHble Ca“"-
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CBSI3bIBAIOIIME Oenku -
Knaccuukanus, CTpyKTypa H
MeXaHHU3M (YHKIIMOHUPOBAHUS.
B3anmopeiictBue | Meauaropbl, CHHAIChl, HWHOTPOIHBIA ¥ | MeauaTopsl, CHHAIICHI,
KJIETOK — | METabOTPOIHBII PELETITOPEL. MOHOTPOIIHBIA U METaOOTPOIHBIHA
CHHALICEL u | Perenropsl ropMoHOB, ux TN 1 G-6enkn. DPELETITOPSL.
PELIENTOPEL. uAM®-onocpenosannbie nytH, uIM®- u | poyp c AMP-3aucnmoii cucremst
TpancmeMOpanHa NO-onocpenosanbie Ty Hyszi, BHYTPHUKJICTOUHON CUTHAJIA3ALUU.
ONoCpeoBaHHbIe aumuaaMu 1 noHamu Ca®". .
s nepeaaya TTy'TH, OHOCpE/IOBAHHbIC GekoM RaS, Ponb cGMP-saBI/IVCI/IMOI/I CUCTEMEI
CUTHAJIOB. BHYTPUKJIETOUHON CHUTHAJIU3AIUU.
MenuaTtophl. Ponws metaboauToB (ocdomumnassl
buorennsie C, apaxuJIOHOBOH KHCIOTBI BO
aMUHBI. BHYTPHUKJIETOUHON CUTHAJIM3ALNH.
buorennsie aMUHBI -
KAaTE€XOJIAMHHBI, nodamuH,
CEPOTOHUH U THCTAMUH.
Crtpecc, crpecc- | Penomen crpecca. Crpecc-peakuus. Ctpece- | OnpenencHue CTPECCOPHOM
peanusyromue u cucrema. CTpCCC-J'II/IMI/ITI/Ip}IIOH_II/IC CHUCTCEMBI. YCTOﬁqHBOCTH CepJIeYHO-
crpecc- cocyauctoil cucrembl. OCHOBBI
JUMUTHPYIOLINE IPEAPACIIONOKEHHOCTH u
CHUCTEMBI. YCTOMYHUBOCTU K CTPECCOPHBIM
MOBPEXICHUSIM.
®enomen  crpecca.  Crpecc-
peakuusi. Crpecc-cucrema.
Crpecc-peasiu3yoniue CHUCTEMBI.
Crpecc-TUMUTHPYIOIINE
CUCTEMBI.
MexaHu3Mbl Bocnanenne.  Menuatopsl  Bocmanenus. | OnpeelicHUE MTOHATHUSA
MMMYHHUTETA. mmynnbie peakiuy. AHTHICHEL KieTodbie | «uMmynuTe. [aBHbIe QyHKINN
Heiiposnpokpun | 1 FyMOPaJIbHBIC HMMYHHBIC PEAKIIMH. MMMYHHOUM CUCTEMBI. AHATOMHUS U
Hble MexaHusmpl | MOUCKYILipHbIE OCHOBBI | h3pomoruss MMMyYHHOM CHCTEMBL.
peryisiuuu HEHPOTOPMOHAIIBHOM PCTYJIALN MMMYHHOU | oy opppre 3aKOHOMEPHOCTHU
. CHUCTEMBI. Bnusinue AKTT "
bynKumii . TJIFOKOKOPTHKOUIOB Ha (DYHKIMH MMMYHHOI PasBUTHA ~ HMMYHHOTO ~ OTBCTA.
MMMYyHHOU CHCTEMbl.  BnmsHHME  aJpeHepruvecKux I'ymopanshbie (baxroper
CHUCTEMBI. coemumenmii  Ha  byHKIMH ~ MMMyHHoH | AIMMYHHTETA. Cramuu pa3BUTHS
cucTeMbl. Bimsue THpeoTpomHoro ropmosna | AMMYHHOTO - otBeta. MMMyHHas
Ha (YHKIIMA UMMYHHOW cHcTeMbl. Biusane | IIOACHCTEMA KOXH. HMMYHHafl

MOJIOBBIX TOPMOHOB Ha ()YHKIIMM UMMYHHOW
CUCTEMBI.

cucTeMa CIM3UCTBIX 000JI0YEK.

MonekyJspHbie OCHOBBI
HEUPOTOPMOHAIIBHOM  PETYJISLUU
MMMYHHON CcHCTeMbl. BrusHue
AKTI' ¥ TJIIOKOKOPTHUKOMAOB Ha
(GYHKIMM UMMYHHOH CHCTEMBI.
Bnusnue aJipeHePTrUYECKUX
COEIMHEHUN Ha byHKIUU
MMMYHHOH CcHCTeMBbl. BrusHue
TUPEOTPOIIHOTO  TOpPMOHA  Ha
(GYyHKIMM UMMYHHOM CHCTEMBI.
BiusiHuEe MONOBBIX TOPMOHOB Ha
(GYHKIIMH IMMYHHOM CHCTEMBI.

Onpenenenue TOHATHUS
«MMMYHHUTET». [ 1aBHBIE QyHKIMU
MMMYHHOH CUCTEMBI. AHATOMUS U
(Gu310I0TUsI UMMYHHON CHCTEMBI.
OcHoBHbIE 3aKOHOMEPHOCTHU
pa3BUTHs HMMMYHHOIO  OTBETA.
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I'ymopanbHbIC (hakTophI
nMMmyHutera. Craguu pa3BUTHS
MMMYHHOro otBeTa. MmmyHHas
nojcucremMa Koxu. MmmyHHas
CUCTEMa CIU3UCTBIX 000JI0YEK.
MonekyJispHbie OCHOBBI
HEUPOTrOPMOHAIBHON  PEryJIsiLuU
MMMYHHOH CHUCTeMBl. BrusHue
AKTI' ¥ MIIOKOKOPTUKOUJIOB Ha
(GYyHKIIMM UMMYHHOH CHCTEMBEI.
Binustaue aJpEHEePrUUeCKUX
COEIMHEHUN Ha byHKIIN
MMMYHHON cucTeMbl. BinsHue
TUPEOTPONTHOTO  TOPMOHA  Ha
(GYyHKIMM UMMYHHOM CHCTEMBI.
BiusiHue mojoBBIX TOPMOHOB Ha
(YHKIIMYM IMMYHHOM CHCTEMBI.

Knerounslii
LIMKJI, aloITo3 U
OHKOI'E€HE3.

Ilepuonpr  kneroyHoro uukia.  MHUTO3.
]_II/IKIII/IH?;aBI/ICI/IMI)Ie KHWHA3kI. CI/IFHZUILHBIC
MyTH, UWAyOUMe K  [AKIAH3aBACHMBIM
KnHa3aM. MeXaHn3M JeHCTBHS KOMILIEKCOB
IIUKJIIMH — NOUKIWH3aBUCHUMbIC KHWHAa3bl B
KIIeToyHOM T1ukie. KOHTpomb KIeTKH 3a
MIPOXO0XKICHNEM KJIETOYHOTO IIUKJIA.

[lepyuonbl  KIETOYHOrO  LUKIIA.
[{uknuH3aBUCUMBIE KHHAa3bl.
CurHanpHble TyTH, HUAYIIHE K
LUUKJIMH3aBUCUMbIM KHHa3aM.
MexaHu3M JIeMCTBUSI KOMILJIEKCOB
UUKIUH — IUKIMH3aBUCUMBIE
KHHa3bl B KJIETOYHOM LIMKIIE.
Kontposb KJIETKH 3a
IPOXOXKACHUEM KJIETOYHOI'O
LUKIIA.

ATONTO3: IMYyCKOBBIE (PAKTOPBHI.
buonoruueckass ponp amnonTosa.
I'enernueckas npuponaa
OHKOI'€HE3a (TUnBI TEHOB,
OTBEYAIOIIMX 32  OHKOTIEHE3,
Croco0bl  M3MEHEHUs TeHOMa
KJIETKH). ATONTO3: CBSI3aHHBIE C
HUM MIPOTOOHKOT'€HbI U
OIYXOJIEBBIE CYIIPECCOPBI.

CocrTaBUTeb.
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MuxaiinoBa Hanexxna HukonaeBHa, TOKTOp OMOJIOTHUECKUX HAYK,

(pamunus, unuyuaner u dondcnocms npenodasameins (eti))




