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1.11leab AMCHMIIMHBI.

B pesynbrare 0cBOCHHUS JaHHOW AUCHUIUIMHBI y 00y4YalOIerocs: JOJKHBI ObITh C(HOPMUPOBAHBI

KOMITETEHIIMM OCHOBHOM TTpodeccCHoHaIbHON 00pa30BaTebHOM TpOrpaMMBbl OaKaiaBpuara:
K-1

®opmupyemMble KOMIIETEHIIUH

1.1

Ta6auna 1 - @opmupyemblie KOMIETeHIMH, HHIMKATOPBI 10CTHKEHHUS
KOMIIETCHIIU, 3HAHHUA, YMEHHUSl, HABBIKH
Tabnuua 1 — MHAMKaTOphl AOCTHXKEHHSI KOMIETEHUUH, (hOpMUpyeMble TUCIUIUTMHOM

HABBIKH B
NpeIMETHON
objacti 1O
npoQHITI0
"buonorus"
npu
pelieHun
pohecCruoH
QTBHBIX
3a1a4

pcajm3ani B Ppas3IMYHbIX

dbopmax  oOydeHus B
COOTBETCTBUH c
tpedoBanusmMu PI'OC OO
IK-1.3
JleMOHCTpUpYeT  HaBBIKU
HCIIOJIb30BaHHSI B
npoeCCHOHATTBHON
00pa3oBaTeNbHOU
JIESTETbHOCTH
CHUCTEMATH3HPOBAHHBIX
TEOPETHYCCKHUX u
MPAKTUICCKUX 3HAaHUHU

OMOJIOTMYECKHUX HAYK

Kon wu Nunukatopsr 3Hanus, ymenus, HaBbiku (3YB), dbopmupyembie
Ha3BaHUE JNOCTYDKEHUS NUCIIUAIIMHON
KOMIICTCHII KOMIICTCHIIN N 110
15071 OIIOII
TIK-1. TIK-1.1 3Haer | 3Haer:
Crniocoben CTPYKTYpPY, COCTaB M | - (U3HOJIOTHIO PACTCHHA, )KUBOTHBIX U YEJIOBEKA;
OCBAWBATE W | MWANAKTHIECKHE EIMHUIIBI - COBPEMEHHBIC TIPEICTABJICHUS O MOJICKYJISPHBIX U
HCIonp3oBaT | MPSAMETHOM 007acTH | TeHEeTUYECKUX OCHOBAX OMOJIOTHYECKUX MPOIIECCOB.
buonorus YMmeert:
b
IIK-1.2 Vwmeer | - HCIIOJIb30BaTh €CTECTBEHHOHAYYHbIE 3HAHUS B
TEOPETHUYUECK N i
OCYILIECTBIIATH oTOOop | mpodeccCHoHANTBEHOM IEATEIFHOCTH;
HC SHAHWA H y4eOHOTrO conepxxanus | Baaneer:
HPAKTUHICCKH | rpenmeTHOM obnacTu | - OMOXUMHYCCKHUMH, MOP(OIOrHISCKUMH B (DU3HOIOTUICCKUMH
€ YMCHHA U | Buonorus s €ro | METOAAMHU U3y4eHUs )KUBOI'O OPraHU3Ma;




2 O0béM U TPYAOEMKOCTH TUCUMIIJIMHBI 10 BUAAM Y4eOHBIX 3aHATHH. POopMBbI

NPOMEKYTOYHOM aTTeCTANMH.

Tabmmia 4 — O0beM U TPYAO0EMKOCTh AUCITUIUIMHBI 110 BUJAM Y4eOHBIX 3aHSATHH

OOmiast TpyAOEMKOCTh W BHJBI Y4eOHOW pabOTHI IO

OO0BEM YacoB IO
dbopmam oOyueHUs

JTMCLMIUIMHE, TPOBOIMMBIE B Pa3HbIX (opMax

0P0

1 OGmmast TpyJ0EMKOCTh JUCITUILTAHBI

72

2 KontakTHas paboTa 00y4aromuxcsi ¢ IMpenojaaBaTeeM
(1o BugaM y4eOHBIX 3aHSITHIA) (BCETO)

36

AynauTtopHas paboTa (Bcero):

36

B TOM YHCJIC:

JICKIITUHU

12

MPAKTUYCCKUE 3aHATHUA, CCMHUHAPhI

24

IIPaKTUKYMBbI

n1abopaTopHbIE PAOOTHI

B MHTEPAKTHBHOH (popme

B DJIGKTPOHHOU (hopme

Breaynutopnas pabota (Bcero):

B TOM YHUCIJIC, WHAUBUIYyaJIbHAA pa60Ta

o0ydJaromuxcs ¢ mpenoaBareieM

MOJITOTOBKA KYpCOBOM pabOThl /KOHTAKTHAs paboTa

TPYNIOBas, WHAWBHAyalbHAas KOHCYIbTaUs U
UHbIC BUJIBI yueOHOU JIESITEIbHOCTHU,
IpeTycMaTpUBAIOIIHE TPYIIIOBYIO WIn
VH/IUBUYaJIbHYIO o0yJaromuxcs C
MIPENo/1aBaTeyieM)

paboty

TBOpUecKas paboTa (dcce)

3 CamocTrostenpHasi pabota obyuaromuxcsi (Bcero)

36

4 TIpoMexXyTOYHAsI ATTECTAIUS 00YJAIOIIeTOCs

3ager —4 Kypc 7 ceMecTp

3. YueOHO-TeMaTHYeCKHU I IJIAH U COlep:KaHue TUCHUILIUHBI.

3.1 YuyeOHO-TeMATHYECKHII IJIAH

Tabmmma 5 - YueOHO-TeMaTHIeCKUi T1aH OYHOW (hOpMBI 0O0yUCHHS

8 Buabl yueOHBIX 3aHATHH, BKIIOYAS
[
= S CaMOCTOSITEJIbLHYIO padoTy
s ; g o0y4yawIuXcsi H TPYA0€MKOCTh
=3 S ®opmbl
SRS (B yacax)
Ne Pa3znen C =3 TeKylIero
z aAyIUTOPHLIE caMoCTofITe
n/n AUCHHUILTHHBI . KOHTPOJIA
b= yuyeOHbIe 3aHATUA  |JIbHAs
ycneBaeMoCTH
BCEro | JIeKIMM | ceMuHaphl, |Padora
npakTHyeck |00y4arommx
ue 3aHaTua | CH
1. Knerka Kkak enuHHIA 5 1 2 2 Bomnpoc
(buzromornyecKux CEMHHApa,
npoueccoB.  CTpykTypa pedepar
KIeTKU —
KOMIapTMEHTAIN3alusl B
KIeTKax BBICIIIUX
DPraHU3MOB.
2. | Bayrpuknerouneli  u 5 1 2 2 Bomnpoc
BHEKJIETOYHBIN CEeMHUHapa,
MaTpHUKC. pedepar




Buabl yueOHBIX 3aHATHH, BKJIKOYAs
CaMOCTOSITEJIbHYIO padoTy

2
" S
g ; >§ o0yyaromuxcs ¥ TPyA0EMKOCTh
S 2 3 (B yacax) @opmbl
Ne Paznen ©C =53 TeKYILEero
n/n AUCHHUILTHHBI E 4YAUTOPHBIE camocrosre KOHTPOJIA
yuyeOHbIe 3aHATHA  |JbHAS
ycneBaeMOCTH
BCEro | JIeKIuM | ceMuHapel, |padora
npakTH4eck |00y4aromx
e 3aHATHA |CH

3. | UudopmarnmonHas 8 1 4 4 Bompoc cemunapa
crcTeMa KJICTKH. pedepat

4. | OOMeH  BemecTB U 8 1 2 4 Bomnpoc cemunapa)
SHEPIUH B KJIETKE. pedepat

5. | ®usnonorus KieTo4HO1 8 1 4 4 Bomnpoc
MemOpanbl. Tpancropt ceMHUHapa,
BEIIIECTB yepes pedepar
MeMOpaHy — IMacCUBHBIN
u AKTHBHBII.
buoanexrpuyeckue
HOTEHIINAJIEI. Ponb
OMOdIIEKTPUIECKHIX
MOTEHIINAJIOB B
(bYHKIMOHUPOBAHUHT
KHUBBIX CUCTEM.

6. | Ca*- 8 1 2 4 Bompoc
TPAHCIIOPTHPYIOIIHE CeMMHapa,
CUCTEMBl M MEXaHHU3MBI pedepar
peryIsiuu YPOBHS
KaJIbIUs B KIIETKE.

7. | B3aumoneicteue 8 2 2 4 Bomnpoc
KJIETOK — CHHAaIChl | ceMHuHapa,
pELenTOopHI. pedepat
TpancmembpanHas
nepeaaya CUTHAJIOB.

MenuaTopsl.
buoreHHesie aMUHBL.

8. | Crpecc, cTpecc- 8 2 2 4 Bomnpoc
peanu3yonue u cTpecc- CeMMHapa,
JTUMUTHPYIOIITHE pedepar
CHCTEMBI.

9. | MexaHusmsl 8 1 2 4 Bomnpoc
UMMYHHTETA. CeMHHapa,
Hetiposnpokpunabie pedepar
MEXaHHU3MBI PETYISAIUN
byHKIMI WMMYHHOH
CHCTEMBI.

10. | Knerounsrit LUK, 8 1 2 4 Bomnpoc cemunapa
aronTo3 U OHKOTEHES3. pedepat
UTOI'O 72 12 24 36




3.2. Conepxxanue 3aHATHI 110 BUIaM Yu4eOHO# padoThI
Tabnuna 6 — ConepkaHue U CIUTUTHHBI

Ne

HaumenoBanue pa3geina

Conep:xanue
n/n MU CIUIIINHBI
1. | Knerka kak eAMHMIA (PM3HOJOTHYECKHX MPOLECCOB.
Cooepoicanue 1eKyuoHH020 Kypca

1.1.

CrpykTypa  KIETKH
KOMIIapTMEHTaIu3alus B
KJIETKax BBICLIMX
OpraHU3MOB.

CrpoeHue KIJIETKH — BHYTPHUKJIETOUHBIE OpraHEesUIbl, LIUTOCKEET,
UUTO30Jb. Pa3Mepsl KIETOK U BHYTPHUKJIETOUHBIX CTPYKTYP.
Perynsmus kneToOUHBIX QYHKITUAH.

Temubl I’lpCleulJGCKMX/CeMMHCl CKUX 3AHAMUL

1.1. | Knerka kak eaununa | CTpoeHHE KJIETKH — BHYTPHUKJIETOYHBIE OPraHEIUIbI, IUTOCKEIET,
(bU3MOIOrNUECKUX IUTO30Jb. Pa3mepbl KIETOK M BHYTPUKIETOYHBIX CTPYKTYD.
IIPOLECCOB. Perynsnust K1€TOUHBIX QyHKIIUI.

2. | BHYTpHKJIeTOYHBIH M BHEKJIETOYHbIA MATPHUKC.

Cooepoicanue 1eKyuoHH020 Kypca

2.1. | buoxumus MuxkpoduiiaMeHTsbl, MHUKPOTPYOOUKH, IIPOMEKYTOUHBIE
BHYTPHUKJIETOYHOTO MHUKPO(UIAMEHTBHI.

MaTpHKca.

Tembl npakmuyecKux/cemMuHapcKux 3aHamuil

2.1. | BHyTpukneTouHbIi U | MukpoduiaMeHTsbl, MHUKPOTPYOOUKH, [IPOMEXKYTOUYHBIE
BHEKJICTOUHBIH MAaTPUKC. | MUKPO(HUIAMEHTHI.

CoctaB BHEKJIETOYHOTO MaTpukca — (QUOpWIUIIpHBIC OCJKH,
MoJIMCaxapuabl, NpPOTEOrIHKaHbl. bazanpHas wmemOpana —
CIelMaIu3upoBaHHas  (opMa  BHEKJIETOYHONO  MaTpHUKCA.
WNHuterpunsl. B3anMonencTBHE IUTOCKENETa U BHEKJIETOYHOIO
MaTpHKCa.

3. | UudopmanmnonHasi cucTeMa KJIETKH.

Cooepoicanue 1eKyuoHH020 Kypca

3.1. | Bocripoussenenue u | BocripousBenenue u peanu3aius reHeTu4eckoi HHpopMarum.
peanusanus
TE€HETUYECKOU
nH(bOpMaITUH.

3.2. | CpoiictBa renernueckoii | CBoiicTBa reHeTUYECKONH MH(POPMAIIUH.
nH(bOpMaIUH.

Temwl npaxmuttecxux/cemuﬁa

CKUX 3aHAMUU

3.1. | Kimerounoe siapo. Knerounoe simpo. CTpykTypHO-(YHKIIMOHAJIbHAS OpraHU3aIus
xpoMocoM. KOMMakTHOCTh TE€HOMa 3YKapuoT. XPOMOCOMBI
miiekonurarommx. Kapuorun.

3.2. | Bocripoussenenue n | Pemmukanus JIHK u eé€ perynsauuda. TpaHckpunuus U CTpyKTypa
peanuszanus TPAaHCKPUNTOHOB. Perynsuus TpaHCKpUNILMU y  3yKapHOT.
T€HETUYECKOU [Ipoueccunr PHK — kennpoBanue, nonvuaaeHUIMPOBaHUE.
UH(pOPMALIHH.

3.3. | Bocripoussenenue u | XapakTepucThka TeHeTHueckoro koxaa. Crpykrypa pudocoMm.
peanuzanus CuHre3 monunenTua0B Ha pudocome (Tpancusius).
TCHETHYECKON
UH(pOPMALIHH.

3.4. | Uadopmannonnas Knerounoe sapo. CTpyKTypHO-(DYHKIIMOHAJIBHAS OpTraHU3aLUs
cucTemMa KIIETKN | XpoMOocOM. KOMITakKTHOCTP TreHOMa JyKapuoT. XpOMOCOMBI

(KontponbHas pabora).

miekonurtaomux. Kapuorun. Perukanusa JIHK u e€ perymsiusi.




Ne | HaumeHoBaHMe pa3aesa
Conepxanue

n/n JTUCIHUILINHBI
Tpanckpunuus © CTPYKTypa TpPAaHCKPUNTOHOB. Perymanus
TpaHckpunuuu y sykapuot. IIpouneccunr PHK — kenupoBanue,
MOJIMAICHWINPOBaHUE. XapaKTepUCTUKAa T'€HETUYECKOrO KoJa.
Crpykrypa pubocoM. CuHHTE3 NOJHMIENTHAOB Ha pudocome
(Tpaucnsius).

4. | O0MeH BeleCTB M JHEPTHH B KJIETKe.

Cooepoicanue 1eKyuoHH020 Kypca

4.1. | Obmen  BemectB ¥ | Ompenenenue mOHATUH 00 o0OMEHe BEIIECTB, JHEPrUU H
DHEPTUU B KIIETKE. uHpOpMaLUu: MeTaboIH3M, KaTaboyn3M, aHa0onu3M,

pELENTOPHBIE CUCTEMBI.

4.2. | YpoBHH perynsuuu | CBs3p MEXKIYy 0OMEHOM O€IKOB, yrieBOJOB M JUNUI0B. OOMEH
oOMeHa  BeIIeCTB B | BEIIECTB KaK €/MHAas CHCTEMa IPOLIECCOB. YPOBHU DETYJsALUU
OpraHusme. oOMEHa BEIIECTB B OpraHu3Me. MOJEKYIApHBIH YpPOBEHb

peryisinuu. KieTouHblil ypoBEHb pEryIIsIIUH.

Tembl npaxmuyeckux/cemMuHapCcKux 3auamull

4.1. | XuMu4ecKkuit coctaB | KomnuecTBeHHOE omnpe/ienieHrne HOHOB XJiopa, Maraus u pocdopa.
KJIETKH. OO6wmen | OnpeneneHre KOHIEHTpPAIMM TJIOKO3bl B KpPOBH. BiusHue
YTJIEBOJOB. OOMeH | MHCyNIMHA Ha CoOJIep)KaHue TIIOKO3bl B KpoBH. OmpeneneHue
JUIHUIOB. KOHLEHTPAallUU TIJIIOKO3bl B KpOBHU. BiMsHue WHCynMHa Ha

coliep’)kaHue TIIOKO3bl B KpoBU. OmpeneneHne  0oOIIEro
XOJIECTEpUHA B CHIBOPOTKE KPOBH.

4.2. | Obmen  BemectB ¥ | Ompenenenue TOHATUH 00 o0OMEHEe BEIIECTB, JHEPrUU H
SHEPTUU B KJIETKe | UH()OpMAIIHH: MeTaboIH3M, KaTaboyn3M, aHa0onu3M,
(cemuHap). perienTopable  cucTeMbl. CBsi3b  MEXITy OOMEHOM OEJKOB,

yriaeBofoB W junuaoB. OOMEH BEIIECTB Kak €UHAas CUCTEMa
MPOLIECCOB. YPOBHU PEryNsalud OOMEHa BEUIECTB B OpPraHU3ME.
MounekynsipHblii  ypoBeHb peryiauud. KieTodHslli  ypoBeHb
PEryJsLHH.

5. | ®u3mnoJ0rus KJIeTOYHOI MeMOpaHbI.

Cooepoicanue 1eKyuoHH020 Kypca

5.1. | Ponp Oumosnextpuueckux | Mcropus OTKPBITHUSA OMOAIIEKTPUYECKHIX [IOTEHLINAIOB.
MTOTEHIMAJIOB B | Kimaccuduxanus OMOANEKTPUYECKUX MOTEHI[MAJIOB.
(GYHKIIMOHUPOBAHUHT buonornueckuii 2EKTpOreHes.

JKUBBIX CUCTEM.

5.2. | Ponb OMO3JEKTpUYECKUX | DHEPreTHUECKass  posiib  OMOANEKTPHUUECKUX  MOTEHIIUAJIOB.
MOTEHIMAJIOB B | PerynstopHas poib OMO3JIEKTPHUUECKUX MTOTEHIIHAIIOB.
(GYHKIIMOHUPOBAHUHT
JKUBBIX CUCTEM.

5.3 | Tpancnopt BemiecTB | TpaHcmopT BemiecTB 4yepe3 MeMOpaHy. IlacCuBHBINM TpaHCTIOPT.
yepes MeMOpaHy  — | AKTHBHBIN TPAHCIIOPT.

MTACCUBHBIN U AKTUBHBIM.

Tembl npakmuyecKux/cemMuHapcKux 3aHamuil

5.1. | Ponp Oumosnextpuueckux | Mcropus OTKPBITHUSA OMORIIEKTPUYECKHIX [IOTEHLIUAIOB.
IIOTEHIINAJIOB B | Knaccudukanus OMOdIIEKTPUIECKHIX MOTEHLUAJIOB.
(GYHKIIMOHUPOBAHUU buonornueckuit 3JIEKTPOTEHE3. DHepreTuyeckas poJb
JKUBBIX CUCTEM. OMOdTIEKTPUYECKHIX MOTEHLUAJIOB. Perynstopnas poib

OMOAJIEKTPUYECKUX TOTEHIINAJIOB.

5.2. | HaGnroneuue HaGmonenne Owmodsnexktpuueckux sBieHHd (1 w2 ONBITH
OMO3JIEKTPUUECKHIX ["anbpBany, onbIT Marteyun).
sBiaeHud (1 u 2 OmbITHI
I'anpBany, OITBIT
Marrteyun).

5.3. | @usuonorusa kietouHoi | Mcropus OTKPBITHUSA OMOIICKTPUUECKUX MOTEHLIHAJIOB.




HaumenoBanue pa3aesa

Conepxanue
n/n JTUCIHUILINHBI
MeMOpaHBbI Knaccudukanms OMO3IEKTPUUECKHIX MOTCHITUAJIOB.
(KontponbsHas pabora). buonornueckuit AIIEKTPOTEHES. DHepreTuyeckas pOJIb
OMOAJIEKTPUYECKUX  TOTEHIMAJIOB. Perynstopnas  posb
OMODTICKTPUYECKUX TOTEHLIUANIOB. TpaHCHOPT BEUIECTB 4epe3
MeMOpany. [TaccuBHBIN TpaHCTIOPT. AKTUBHBIN TPAHCIIOPT.
6. | Ca’*-TpaHCcHOpTHpYIOIIHE CHCTEMbI M MEXAHH3MbI PEryJsiliMM YPOBHSl KaJablUHA B
KJIeTKe.
Cooepoicarue 1eKYUOHHO20 Kypca
6.1. | Ca?*- KanpuueBbie HacOCH! )KMBOM KJIETKU. MeXxaHu3M nepeHoca HOHOB
TPaHCHOPTHUPYIOIIHE kanpus.  Ctpoenme w  pabora  kampiueBoit  ATdasbl.
CHUCTEMBI. N3odepments! kanpieBoid ATDa3bl.
6.2. | Buyrpukierounsie Ca’*- | Buyrpukierounsie Ca?*-cBa3biBaronue 0eku — Kiaccuuranms,

CBS3BIBAIOLIME OCIIKH.

CTPYKTYpa M MEXaHU3M (DYHKIIMOHUPOBAHUSI.

Temubl I’lpCleulJGCKMX/CeMMHCl

CKUX 3QHAMUL

6.1. | Ctpoeane u  pabora | Ctpoerrie u paborta kambnueBoir AT®da3pl. M30dpepMeHTHI

kanpreBord AT®da3mnl. KaIbIIMEBOU AT®da3sml. Kangpnuesrie KaHaJbl
CapKOIJIa3MaTHYECKOr0 PETUKYIYMa.

6.2. | Buyrpukierounsie Ca’*'- | Buyrpukierounsie Ca?*-cBasbiBaronue 0eiku — Kiaccuduranms,

CBSI3bIBAIOIINE OCJIKH. CTPYKTYpPa M MEXaHU3M (DYHKIIMOHUPOBAHHUSL.
7. | B3amMopeiicTBHe KJIETOK — CHHANchl M peuentopbl. TpancmemOpanHas mnepenada

curuajaoB. Meauaropsl. buoreHnble aMHHBI.

Cooepoicanue 1eKyuoHH020 Kypca

7.1. | BaumoneiictBue kieTok | MeauaTopsl, CHHAIChl, HMHOTPONHBIA ¥  METAaOOTPOIHBIHA
— CHHAIIChl ¥ PELENTOPBL. | PELENTOPBL.

7.2. | Peuentopbl TOpPMOHOB. PenienTopbl rOpMOHOB, MX THIIBI U G-0eKH.

7.3. | BHyTpHUKIETOUHBIE nHAM®-onocpenoBannbie nytd, (I'M®- nu NO-onocpenoBaHHbIe

CUTHAJIBHBIC ITYTH.

nytu. [lyTu, onocpenoBannsle qunuaamMmu 1 nonamu Ca®*. ITytwu,
ornocpeaoBaHHbIe OenkoMm Ras.

Temwl npaxmuttecxux/cemuﬁa

CKUX 3aHAMUU

7.1. | BzaumopeiicTBue KJIETOK | MenuaTopbl, CHHAIChl, WOHOTPONMHBIN ©  MeTabOTPOIHBIN
— CHHAIIChl ¥ PELENTOPBL. | PELENTOPBHI.
7.2. | BHyTpuKJIETOUHbIE Ponb cAMP-3aBucumoit CHUCTEMBI BHYTPUKJIETOYHOMN
CUTHAJIbHBIE IIYTH. CHUTHAIU3aLHUH. Ponb cGMP-3aBucumoit CHCTEMBI
BHYTPUKJIETOYHOMN CUTHAJIM3AlIUH. Ponp MEeTabO0JINTOB
dochonunazer C, apaxu0HOBOH KHUCIOTHl BO BHYTPHKJIETOUHON
CUTHAIM3ALHH.
7.3. | buoreHHble aMHUHBI. buorenHnple aMHHBI — KaTeXOJIAMUHBI, MOo(QaMHH, CEPOTOHHH H
TMCTaMUH.
8. | Crpecc, cTpecc-peajM3ylolue U CTpecC-TMMUTHPYIOIIHE CHCTEMBI.

Cooepatcanue 1eKYUOHHO20 Kypca

8.1.

Crpecc.

®enomen ctpecca. Crpecc-peaknus. Ctpecc-cucrema. Crpecc-
JIMMUTUPYIOLIUE CUCTEMBI.

Temubr I’lpCleulJGCKMX/CeMMHCl

CKUX 3AHAMUU

8.1. | Onpenenenue Omnpenenenue CTpeCCOPHON YCTOMUMBOCTH CEPACUHO-COCYUCTOMN
CTPECCOpPHOH cuctembl. OCHOBBI TPEAPACHIOJIOKEHHOCTH M YCTOMYMBOCTH K
YCTOMYMBOCTU CEPACYHO- | CTPECCOPHBIM MOBPEKICHUSM.

COCYJMCTON CUCTEMBI.

8.2. | Crpecc, crpecc- | ®enomen ctpecca. Crpecc-peakiusi. Ctpecc-cucrema. Crpecc-
peanusyromye M cTpecc- | peanusyronue cucreMbl. CTpecc-IMMUTUPYIOLINE CUCTEMBI.
JIMMHUTHPYIOIIUC
cucremsl (CeMuHap).

9. | Mexanusmbl uMMYHHTeTAa. HelipodHIOKpPHHHBIE MeXaHHU3Mbl peryjsinuu  (QpyHkoui




Ne | HaumeHoBaHMe pa3aesa
Conepxanue

n/n JTUCIHUILINHBI
HMMYHHOM CHCTEMBI.

Cooepoicarnue 1eKYUOHHO20 Kypca

9.1. | UMMyHHBIE peaKkUH. Bocnanenune. Meauatopsl BocmnaneHus. VMMyHHBIE peakivu.
AHTturensl. Knerounsle 1 rymopanbHble HMMMYHHBIE PEAKIIUH.

9.2. | HeliposHIOKpHUHHbBIE MonekynspHble  OCHOBbI ~ HEHPOTOPMOHAJIBHOW  PEryJsiLHHU
MEXaHU3Mbl  peryysiiuu | UMMyHHOU cucteMbl. Biausane AKTI U TIIOKOKOPTUKOUIOB HA
byHKuni UMMYHHOH | GyHKIIMM HMMMYHHOM CHCTEMBl. BiusHue aapeHepruyecKux
CHUCTEMBI. COCMMHCHUH Ha (QYHKIMM WMMYHHOM CHCTeMbl. Brusaue

TUPEOTPOITHOTO TOPMOHA Ha (YHKIMM WMMYHHOW CHCTEMBI.
Bnusinue nojgoBbIX TOpMOHOB Ha GYHKIIUM UIMMYHHOM CHCTEMBI.

Temwl npakmuueCKux/cemuHa CKUX 3aHSMUlL

9.1. | OcHoBHbIE niposiBNieHUs U | OnpeaeieHue TMOHATHS ~«UMMYHUTET». [maBHbIe (QyHKIIUK
MEXaHU3Mbl MMMYHHOTO | UIMMYHHOH CHCTeMBbl. AHAaToMus W (DU3UOJIOTUS WMMYHHOU
OTBeETA. cucteMbl. OCHOBHBIE 3aKOHOMEPHOCTH pa3BUTUS HMMMYHHOIO

orBera. ['ymopanpabie pakTopel uMMmyHUTeTa. CTaauu pa3BUTHUS
MMMYHHOTrO oTBeTa. MIMMyHHas moacucreMa Koxu. MmmyHHas
cHCTeMa CIM3UCTHIX 000JI0YECK.

9.2. | HeliposHIOKpHUHHBIE MonekynspHble  OCHOBbI ~ HEHPOTOPMOHAJIBHOW  PETyJsILHHA
MEXAHM3MBbl  peryisuuu | *MMyHHOH cuctembl. Binustaue AKTIT un rmtokokopTHKOMIOB Ha
byHKITII WMMYHHOH | QYHKIIMM WMMYHHOH CHCTEeMbl. BiusHHE aapeHEepruYecKux
CHUCTEMBI. COeMHEHUN Ha (YHKIMM HMMYHHOW CHCTEeMBl. BiusHue

TUPEOTPOITHOTO TOPMOHAa Ha (QYHKIMM HMMYHHOM CHCTEMBI.
BrnusiHue mojgoBeIX TOPMOHOB Ha ()YHKITUM MMMYHHOU CHCTEMBI.

9.3. | HelipoaHOOKpUHHBIE OmnpeneneHue TMOHATUS «UMMYHHTET». [JaBHBIe (QYyHKUIUH
MEXAaHHU3Mbl  PETYJSIUU | UIMMYHHON CHCTeMbl. AHAaToMus W (DU3UOJIOTUS WMMYHHOU
byHKIMI UMMYHHOH | cucteMbl. OCHOBHBIE 3aKOHOMEPHOCTH pa3BUTHSI HMMYHHOTO
cuctembl (KontponbHas | orBera. ['ymopanbsabie dakTopel uMMmyHUTeTa. CTaauu pa3BUTHS
pabora). MMMYHHOTro otBeTa. MIMMyHHas moacucreMa Koxu. MmmyHHas

cucTeMa  CIM3UCTBIX  000704eKk. MoJeKyIsipHble  OCHOBBI
HEUPOrOpMOHAIBHON PETYISIUM UMMYHHOW CHUCTEMBbI. BnusiHue
AKTI 1 T1I0KOKOPTHKOUIOB Ha (DYHKIIUM UMMYHHOW CHCTEMBI.
Brusiaue agpeHeprudeckux coeuHeHn Ha (GYHKIIMHM UMMYHHON
CUCTeMBI. BiusHHE THPEOTPOMHOTO TOpPMOHA Ha (QYHKIUU
MMMYHHOW CHUCTEMbI. BiusiHIE MOJOBBIX TOPMOHOB Ha (PYHKIIMU
VMMYHHOH CUCTEMBIL.

10. | KireTouyHbIH IHMKJI, AIONTO3 M OHKOI'€He3.

Cooeporcanue 1eKyuoHHo20 Kypca

10.1. | Perynsaumst  kierounoro | [lepuoapr  kierouHoro 1mukina. Mwuto3. [{ukiumH3aBHCHMBIE
LUKJIA. kuHa3bl. CHUTHaJdbHBIE MYTH, HUAYLNIME K [UKIMH3aBUCUMBIM

KHHa3aM. MexaHu3M JEUCTBHSA KOMIUIEKCOB  IUMKIMH & —
UMKJIMH3aBUCUMbIE KHHA3bl B KIETOYHOM MHKjIe. KoHTpoib
KJIETKH 32 IPOXO0KJICHUEM KJIETOYHOIO IIUKJIA.

Tembl npakmuyecKux/cemMuHapcKux 3aHamuil

10.1. | KneTounsrii nuki. | [leppoasl  kineroyHoro uukia. I[UKIMH3aBUCUMBIE KHUHA3BL
ATIONTO3 U OHKOTE€HE3. CurHanpHbple IyTH, WAYIIME K IUKIWH3aBUCHUMBIM KHHAa3aM.

MexaHu3M JOeiCTBUSI KOMIUIEKCOB LIUKIUH — IIUKJIMH3aBUCHMBbIE
KMHa3bl B  KJIE€TOYHOM nukie. KoHTpons  kieTtkn 3a
IIPOXOKACHUEM KJIETOUHOI'O LIMKJIA.

10.2. | AonTo3 U OHKOTEHE3. ArmonTo3: myckoBbie (akTOphl. bronormdeckas pojb amornrTosa.
I'enernyeckas npupoja OHKOreHe3a (TUIIbl F€HOB, OTBEUYAIOLINX
3a OHKOTEHE3, CIOCOObI M3MEHEHHUs T'€HOMa KIJIETKH). ATOMNTO3:
CBSI3aHHBIE C HUM IPOTOOHKOT'€HBI M OIIYXOJIEBBIE CYIIPECCOPHI.

d)opMa HUTOrOBOI'O KOHTPOJIA: 3a4CT
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4 TlopsiioK OLlECHMBAHUSA YCIIEeBAEMOCTH U C(POPMUPOBAHHOCTH KOMIIETEHIM A
o0y4aromerocsi B TeKyleid H IpOMeKyTOYHOM aTTecTaluH.

JUis TOJIOKUTEIBHOM OLIEHKHM II0 pe3ylbTaTaM OCBOCHMS JUCLMIUIMHBI 00ydaroliemycs
HE00XO/IMMO BBITIOJIHUTH BCE YCTAHOBJICHHbIE BU/IbI YIEOHOU PaOOTHI.

Tabnuua 7 - bamuibHO-peUTHHTOBAs OLIEHKA PE3yJbTaTOB y4yeOHOI paboThl 00y4aromuxcs 1mo
Busam (bPC)

VYyeOHas Cymma | Buasl v pe3ynbTaThbl OlLeHKa B aTTeCTalliU Banier

pabota (BubI) | 6aitoB |  y4eOHON pabOThI

9 cemecTp
Texymas 80 |Ilocemenue 3ansatuii|l0 6amaoB 3a 100%  nocemenune| 0-10
yaeOHast (Haynmuue ayTUTOPHBIX 3aHITHI
pabota B KOHCIIEKTOB JICKITHIA,
cemecTpe BBITIOJTHCHHE nao.
(ITocemenne pabor)
3aHATHI 1o 3amura 2 Oamma 3a 0QOpPMIICHHYIO B 0-30
pacnucaHuio u 1a00paTOPHBIX pabOT|COOTBETCTBUU C TpPEOOBAaHUSAMH H
BBITIOJTHCHHE (15 pabor). 3aIUIICHHYIO 71a60paTOPHYIO
3a/1aHui) paboty

CPC BbINoJHEHWE|12 0amnoB 3a rpamoTHoe W uyetkoe| 0 -12
WHAMBUYAIbHOTO  [M3JIOKEHHE MOHATUHHOIrO anmnapara

3alaHus
CPC — Tekymiee|2 TECTOBBIX Cpe3a 3a KaxAbld U3 0-28
TECTUPOBAHUE KOTOpPBIX MOXHO IOJy4uTh 14
0aJ1J10B
Hroro no Texyieit padore B cemecTpe 0-80
[IpomexyToun 20 |Teopernueckuii Bopoc|10  §a/LJIOB 32  TEOPETUYECKUI 0-10
asg arrecrauus BOIIPOC
(3auer c IIpuknanHoe 3ananue |10 6a/110B 3a NPaBUIBLHO BBIIOJIHEHHOE 0-10
OIICHKOM) 3a/1aHue
Hroro 3a 3auer 0-20
CymMapHasi olleHKa N0 JUCHUILINHE: CymMma OaiioB TEKyLIeH M MPOMEXYTOUHOM

aTTecTaluu 51-100 0.

[TepeBon 6amnoB n3 100-6aapHOM MIKaIBEl B OYKBEHHBIM SKBUBAJICHT 3a4ETHOM OIEHKH

Cymma 0a/li10B Ormerka ByKBeHHBIN JKBUBAJICHT
AJISl AV CHMIIMHBI
86 — 100 5 OTan4HO
66 — 85 4 Xopo1io
51 -65 3 Y IOBJIE€TBOPUTEIIHHO
0-50 2 HeynosnerBoputenbHO

5 MarepuajibHO-TEXHHYECKOE, IPOrPaAaMMHOE U Y4eOHO-MeTOoAM4YecKoe obecrnedeHue
AMCUMILIUHBI.
5.1 YueOnas auTeparypa

a) OCHOBHAasl y4eOHasl JuTepaTypa:

1. Yupkosa, E.H. ®usmnonorus yenoBeka M >KUBOTHBIX : ydyeOHoe mocobue / E.H. YUumpkona,
C.M. 3aBaneeBa, H.H. CanpixoBa ; OpeHOyprckuii TocyaapcTBeHHBIN yHUBEpcUTeT. — OpeHoypr :
OpenOyprckuii rocynapcTBeHHbIN yHIBepcUTeT, 2017. — 117 c. : mi. — PesxxuM noctyma: 1o moArumcKe.
— URL: https://biblioclub.ru/index.php?page=book&id=481733 (mara oOpamenus: 15.11.2020). —
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bubnuorp. B kH. — ISBN 978-5-7410-1743-2. — TekcT : 37E€KTPOHHBIMN.

2. Jlo6porBopckasi, C.I'. Anaromus u (hU3HONOTHS OCHOBHBIX CHCTEM W OPraHOB YEJIOBEKa :
yaeObnoe mocobue / C.I. J[obporBopckas, W.B. XKykoBa ; KazaHnckuii HanmoHaIbHBINA
UCCIIEIOBATENbCKUM  TEXHOJIOTHMYeCKUM  yHuBepcuteT. —  Kaszanp:  Kaszanckuii  HayuHo-
uccaenoBaTeNnbckuid Texnonorndeckuii yausepcutet (KHUTY), 2017. — 96 c. : cxem., Tabm., ui. —
Pexxum mocryma: mo mogmucke. — URL: https://biblioclub.ru/index.php?page=book&id=500679 (mara
obpamenus: 15.11.2020). — bubauorp.: c. 90. — ISBN 978-5-7882-2100-7. — TekcT: 3JIeKTPOHHBIH.

3. Heitpodusuonorus. OcHOBHOI Kypc: yueOHOoe mocobue / A.A. Jlebenes, B.B. PycanoBckuid,
B.A. Jle6enes, I1./1. lllaGanoB. — Mocksa; bepnun : lupexr-Menua, 2019. — 271 c.: un. — Pexxum
nocryna: mo noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=499765 (nata
obpamenus: 15.11.2020). — bubmmorp. B kH. — ISBN 978-5-4475-9973-7. — TekcT: 3IeKTPOHHBII

0) AONMOJIHUTEIbHAS JIMTepaTypa
1. Tapacosa, O.JI. ®usnonorus EeHTPAIBPHOW HEPBHOM crucTeMbl: yueOHoe ocobue / O.JI. Tapacona.
— KemepoBo: KemepoBckuii rocynapctsennsiii yausepcuter, 2009. — 99 c. — Pexxum noctyma: 1o
noanucke. — URL: https:/biblioclub.ru/index.php?page=book&id=232749 (mara oOparieHus:
15.11.2020). — ISBN 978-5-8353-0961-0. — TekcT : 21€KTpOHHBIH.

2. Apednea, A.B. Heilipodusunonorus: yue6Hoe mocodue / A.B. Apedrera, H.H. I'peOuena ;
TIOMEHCKHIM TIOCYJAapCTBEHHBI YHMBEPCUTET. — TIOMEHb: TIOMEHCKHM T'OCYJapCTBEHHBIN
yHuBepcuter, 2016. — 190 c.: wun. — Pexum  pmocryma: 1O NOJNUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=571788 (mara oOpamenus: 15.11.2020). —
bubnuorp. B kH. — ISBN 978-5-400-01192-4. — TekcT: 3ME€KTPOHHBIMN.

5.2 MaTepuaibHO-TeXHUYECKOE U MPOrpaMMHoe o0ecrneyeHue TUCHUIIUHBI.
Y4eOHbIe 3aHATHSI 10 AUCHUIUINHE MPOoBOAATCS B yueOHbIX ayautopusx KI'TIN KemI'V:

219 JlaGopaTopusi OMOJIOTHM 4ejiOBeKa. YdeOHas ayautopus (MyJIbTUMEAWIHAS) s
MPOBEACHUA:
- 3aHATHUH JEKIUOHHOTO TUIIA;
-3aHATUI CEMUHAPCKOTO (IIPaKTUYECKOTr0) TUIIA;
- TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYJIbTALIUM;
- TCKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ arrecraguun.
CneunanusupoBanHas (yueOHas1) Medesb: T0CKa MelloBast, kadeapa, CTONbI, CTYJIIbS.
OO6opynoBanue 1Jisl MPe3eHTAIIMM YUeOHOT0 MaTepHuaa: cmayuoHapHoe - HOYTOYK, MPOEKTOp,
TEJIEBU30P.
JlabopaTropHoe o0opyaoBaHue W Marepuaabl: MUKpockomnbl (10 1miT.), Beckl, NnpenapoBabHBIMA
CTOJIUK, XOJOWIbHUK, TUTPOMETPHI (2 IIIT.), MUKPOMpPEnapaTbl 1eMOHCTPAIIMOHHbIE: 110 (GU3HOIOTHU
U aHaTOMHH 4YCJIOBCKa, II0 IIHUTOJOIvuMd, II0 TIHUCTOJIOIrHUH, IIO 3M6pI/IOJIOFI/II/I, Marcpuajibl JJIs
71a0b0PaTOPHBIX PadOT (XUMHYECKasi MOCY/la, PEaKTUBBI, XUPYPTUUECKHUE MHCTPYMEHTHI, TIPEraparhl),
pocToMep, MUKPOI03aTOPhl 1 HAKOHEYHUKH, CUETHBIE KaMepbl [ opsieBa, HAOOp /IS OonpeeNIeHHs TPYIIT
KpOBHU, HAOOP AJIsl ONpeieNICHUs MOYEBUHBI, OEIKOB U T.JI.
YueOHO-HAT/IS/IHbIE MOCOOMA: IIJAKaThl W JEMOHCTPAllMOHHBIC TAOMHMIBI JJsi TIPOBEICHUS
JICKIMOHHBIX U MPAKTHUYECKHUX 3aHATUH 10 AUCUUIIITNHE «DU3NO0IOTHS )KUBBIX CHCTEM.
Hcnoab3zyemoe mporpammuoe odecnedenne: MSWindows (MicrosoftimaginePremium 3 year mo
cyonmuuensnonHomy noroBopy Ne 1212/KMP or 12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoGoaHO pacnpocTtpansemoe 110).
HuTepHert ¢ o0ecnneuennem nocryna B IUOC.

5.3. CoBpemenHblie npodeccuoHabHbIe 0a3bl JaHHBIX 1 HHGOPMALNIMOHHbIE CIIPABOYHbIE
CHCTEMBI.

1. Anatomus u Qusnonorus uenoBexa. HayuHo-nomymnspHelid caiit. ba3a 3Hanuii mo Ouonoruu
yejioBeka. OHU3KOJIOrus, KJIeTOUHast OMOJIOrUs, FTeHETHKa, Onoxumus - www.molbiol.edu.ru

2. Pecypc «baza 3HaHWIl MO OHOJOrMH YEJIOBEKa» COACPKUT YUEOHHMKH IO MOJEKYJISPHOH
OWOJIOTHH YeNlOBeKa, OWOXUMHUHU, (HU3HUOJIOTHH, TEHHOW M OCJIKOBOW WHXXCHEPUU -
http://humbio.ru/

3. CopocoBckuit o0OpazoBaTenbHbBIN KypHa Ha caire WWW.1SSep.rssi.ru;
http://www.netbook.perm.ru/soj.html
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Sl AR

Hay4unas snektponHas 6ubnmoreka http://elibrary.ru

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

becninatnas 6ubnuoreka on-line Ha Sibnet http://lib.sibnet.ru

http://www.humbio.ru/, 6a3a 3HaHMI IO OUOJIOTUH YEJIOBEKA
http://www.bio.fizteh.ru/student/files/biology/biolections/ HWurtepHeT-mopTan «JlereHmapHsbii
®duszrex».htm

http://www.distedu.ru/edu2/index.php Jlekiuu mo sH3UMONIOTUN

6 Unble cBegeHus U (MJIM) MaTepuaIbl.
6.1.IlpumepHbie TEMbI MUCbMEHHBIX Y4eOHBIX PadoT

Tembl pedepaToB:

l.
2.

PN

11.
12.

13.

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

13

benku v ux GyHKIMH B OpraHu3Me.

Baxwneifmme MoHOcaxapuabl M HMX IPOU3BOAHBIC (aJbJIOHOBBIE M YPOHOBBIE KHCIIOTHI,
caxapoCHHpThl, aMUHOCaxapa, TIMKO3UIbI U Jp.). buomorndeckoe 3HaYeHHE MOHOCAXapOB U UX
IPOU3BOJIHBIX.

Omurocaxapunsl. HomeHkaTypa u kiaccudukanus. XapakTeprucTUKa OMOJOTHYECKH BaXKHBIX
OJIUTOCAXapUI0B.

[Monucaxapuapl (CTPYKTYpHBIE | pe3epBHBIC). [OMO- W TeTepomoimcaxapuabl U UX
Ouosorn4ecKas pob.

HetiporymopainbHast peryssius yriieBoJHOTO 0OMeHa.

®ocdo-, chunro- u ravKoIUNIUIALL. bruomorunyeckas pob.

CrtpykTypa, cBoWcTBa M PyHKIIMK OMoMeMOpaH. Poib TMI0B 1 OEJIKOB B UX CTPOCHUH.
Mexanu3Mbl MEMOpPaHHOTO TpaHCHIOpTa (AKTUBHBIM W TACCHBHBIM TpaHCMeMOpaHHBIH
MepPEHOC).

I'opmons! (ki1accudukanys, MEXaHU3M JeHCTBUS), OMOJIOrMYECKOE 3HAUCHHE.

. IlenTuHble TOPMOHBL. XapaKTEPUCTHKA BAXKHEWUIIMX MpeacTaBuTeNed. MeXaHu3M IerCTBUS

HNENTHIHBIX TOPMOHOB.
CoBpeMeHHbIE TPEACTABICHUS O CTPYKTYpeE I'eHa.

[MonykoHcepBaTuBHBIH MexaHu3M Ouocunreza JIHK (coBpemeHHOe mpeacTaBieHUE).
®epMeHThI, 00ecreYrBaroIIfe 3TOT MPOLIECC.

Obmee mnpeacrasnenne o Ouocunrese PHK. Tpanckpumius y npokapuor. OcoOeHHOCTH
TPAHCKPHUIILHUH Y DYKapHOT.

YPOBHHU peryIALNY KU3HEHHBIX MPOLIECCOB B )KUBOU MTPUPOJIE.

Huxnmmaeckue Hykineotu bl (HAT®, ul Td) u ux Guonoruveckas poib.

Benku-penientopsl u perientopHas pyHKIUS MI1a3MaTHYECKON MEMOpPaHBI.

CrtpykTypa, cBOWCTBa B PYHKITUKA OMOMEMOpaH.

Buoxumus mporpaMmMupyeMoil KIIeTOYHON CMEpTH (aronTo3a) y >KUBOTHBIX.

broxuMuueckre OCHOBbI MMMYHUTETA.

HeiiposH10KpUHHBIE MEXaHU3MBI PETYIISAIUN (PYHKIINI UMMYHHOW CUCTEMBI.
[TpocTarnanaAvHbBI KaKk OMOJIOTHYECKHE PETYIISTOPHI.

Kax reHbl KOHTPOJIUPYIOT Pa3BUTHUE KIIETOK.

JHK u pak.

Buytpuknerounsie Ca?’-ces3piBaroniye 6enku. CTpyKTypa U MEXaHu3M (DYHKIIHOHHPOBAHHUSL.
[lepenaua u TpaHCIYKIMSI TOPMOHAIBHOIO CUTHAJIA B PA3HBIE YACTH KJIETKH.

KanpnueBrle HacOCHI )KUBOM KJIETKU.

Oxcup a30Ta — peryasTop KJIETOYHOTO MeTaboIu3Ma.

Oxkcup yriepojia — peryyisarop KJI€TOYHOTO MeTadoIu3Ma.

DNEKTPUUECTBO B KU3HM KUBOTHBIX U PACTEHUH.



6.2. [IpumepHbIe BONPOCHI M 3aaHKs / 3a1a4U JIA IPOMEKYTOYHOM aTTecTaluu

Tabanna 9 - IlpumepHbie TeopeTHYeCKHe BONPOCHI U NPAKTHYECKHUE 3aJaHusA / 32244 K

MPOMEKYTOUYHOMY KOHTPOJIIO

Pasznessl u TeMbl

[TpumepHBIe TEOpETHYECKHUE BOITPOCH

[TpumepHBIe MpaKTUYECKHE 3aJaHMs

3amust B KJIETKaX
BBICIIIUX
OpraHU3MOB.

/ 3ama4dun
9 cemecTp
KHCTKa KaK CTpOCHI/IC KJICTKH — BHYTPHUKJICTOYHBIC CTpOCHI/Ie KIJICTKHU —
eINHUIa Opra”eIuibl, IUTOCKEIIET, IINTO30Ib. BHYTPHUKJIETOYHBIE Oprasesuibl,
(1)I/I3I/IOJ'IOFI/ILICCKI/I Pa3MepI:I KJICTOK U BHYTPUKIICTOYHBIX OUTOCKCIICT, IIUTO30JIb. PasMepr
X IPOIIECCOB. CTPYKTYP. 5 KJIETOK u BHYTPHKJICTOUHBIX
Crpykrypa Perysiims K1eTOYHBIX QYHKIHHA. CTPYKTYp. Perysmus  KIeTOUHbIX
KJIETKU - GbyHKIHHA.
KOMITapTMEHTAJIH Crpyxrypa KJICTKHA -

KOMIIapTMEHTAN3AIMsI B  KJIETKaxX
BBICIIMX OpPraHu3MoB. LIlUTO301b.
Anmnapar ['onapmxu. MHUTOXOHIPHH.
ITepokcucomsi. JIn3ocompl.
OHJIOIUTa3MaTHYECKUIT  PETUKYIIyM.
Pa3smepnt KJIETOK u
BHYTPHUKJIETOUYHBIX CTPYKTYD.
Perynsmuys KIeTOIHBIX (BYHKITHH.

BnayTtpukieroun
BIM 1
BHEKJICTOUYHBIN
MAaTpPHKC.

MukpodunaMeHTHl, MHUKPOTPYOOUKH,
MIPOMEKYTOYHBIE MUKPO(DUITAMEHTHI.

MukpodunaMeHTHhI,
MHUKPOTPYOOUKH,
MIPOMEKYTOUHBIE
MUKPO(UITaMEHTHI.

CocTaB BHEKJIETOYHOTO MAaTpUKCa
— bubpwIApHBIC Oenkw,
MOJIUCAXaPUIbl, MPOTEOTITHKAHBI.
bazanpHas MeMOpaHa —
cHenualIn3upoBaHHas dopma
BHEKJIETOUYHOTO MaTpUKca.
HuTerpunsl. BzaumopeiicTBue
IUTOCKEJIETa W BHEKJIETOYHOIO
MaTpHKCA.

Wudopmanronna
s cucTemMa
KJICTKH.

Bocnpoussenenue u peanuzanus
TeHETHIEeCKOU H(OpMAITHH.
CBoiicTBa reHeTUYECKON HH(POPMALIHH.

Knerounoe sapo.  CrpykTypHO-
(dhyHKIIMOHATBHAS OpraHu3aInys
xpoMocoM. KoMmakTHOCTh TeHOMa
SYKapHOT. XpoMOCOMBI
MIekonuTaronux. Kaprorum.

Perumukanus [IHK u e€ perynsuus.

KieTouHblil ypOBEHb PETYIISIIIUU.

Tpanckpunums u CTpPYKTypa
TPAaHCKPHIITOHOB. Perymsiums
TPAHCKPHITIIHH y 9YKapuoT.
[Ipoueccunr PHK — kenmposanue,
MOJINA/ICHUINPOBAHHE.
XapakTepucTHKa TeHETHYECKOTO
koxa. Ctpykrypa pubocom. CuHTe3
MOJIMTICTITHIOB Ha pubocome
(Tpancnsimmst).
Oomen BemecTB | Onpenenenue NoHATHA 00 oOMeHe BemecTs, | KomnvecTBEHHOE — OTpesesicHHe
U DOHepruu B | SHEprum H uH(OpMaLU:  METaboNu3M, | HOHOB xJiopa, Maraus u ¢ocdopa.
KIIETKE. KaTabonm3M,  aHaOONM3M,  PpELENTOPHbIC OrpezerneHne KOHLICHTPALUH
CHCTCMBI. [JIIOKO36I B KPOBU. Biusnue
Cas13b MEXy 0OMEHOM OEIIKOB, YTTICBOJIOB U WHCY/HHA Ha coepKanHe
aumuaoB. OOMEH BeIIeCTB Kak  eAauHas
III0KO3Bl B KpoBU. OnpenerneHue
CHCTEMa IIPOIECCOB. YPOBHHU DEryJSAINU
oGMeHa BELLIECTB B oprasm3me, | KOHUCHTPALNH IIIOKO3bI B KPOBH.
MoseKky/spHblii  ypoBeHb  perymsuuu. | DTHAHHE MHCYJInHA Ha

COACPIKAHUEC TJIFOKO3bI B KPOBH.
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Omnpenenenue oOmrero
XOJIECTEpUHA B CBIBOPOTKE KPOBH.
Omnpenenenue IMOHATUH 00
oOMEHE BeIIEeCTB, OJHEPIUU H
nH(popMaIuu: MeTab0JIU3M,
KaTabOoJIM3M, aHa0o0Iu3M,
peuentopHble  cUcTeMbl.  CBSI3b
MEXTY o0MEeHOM 0eTKOB,
yriaeBofoB W junuaoB. OOMeH
BEIIECTB KaK eAWHas CUcTeMa
MPOIIECCOB. YPOBHU PETYIISAIUU
oOMeHa BEIECTB B OpraHU3Me.
MonekynsapHbIi YPOBEHb
perymsanuu. KneTodHslii ypoBeHb
PETYJISIIHH.

dusnonorus Hcropus  oTkpeiths  Ouosnexrpudeckux | Mcropus OTKPBITHS
KJIETOYHOU NOTCHONAJIOB. Knaccuduxanms OMO3JIEKTPUUYECKHUX TOTCHIIMAJIOB.
MeM6paHBI. 6H03HCKTpI/IT-IeCKI/IX IIOTCHIIMAIOB. KJIaCCI/Iq)I/IKaHI/IH
gﬂommqecmﬂ BHGKTPOF%HG& OMODJIEKTPUYECKHX TTOTEHIUATIOB.
HEPreTHYECKas POIb  OHOMNEKTPHUECKUX | po oo o s SMEKTPOTEHE3.
MMOTEHIIUAJIOB. Perynstopnas poIb
DHepreTuyeckas poib
6I/IOBJ'I€KTpI/I‘l€CKI/IX IIOTCHLHUAJIOB. 6
Tpancnopt Bemects uepe3 MeMOpaHy. MOSMCKTPHICCKIX MOTCHINAIIOB.
TaccuBHbIit TPAHCIIOPT. AxtHbi | PETYIATOpHAS poJib
TPAHCIIOPT. OMOAIEKTPUYECKUX MTOTCHIIMAIIOB.
HaGnronenne OMORIEKTPUICCKUX
seiieHuid (1 u 2 onbITel ["anbpBanmy,
oneIT MarTeyyn).
Hcropus OTKPBITHUSA
OMOAIEKTPUYECKUX MOTEHIINAJIOB.
Knaccudukanus
OMOAIEKTPUYECKUX MOTEHIINAJIOB.
buonornueckuii  3NEKTPOTEHES.
DHepreTuveckas poib
OMOAJIEKTPUYECKUX TTOTCHIIMATIOB.
Perynstopnas poib
OMOAIEKTPUYECKUX TTOTCHIIMATIOB.
Tpaucnopt BEILIECTB yepes
MeMOpaHy. [TaccuBHBII
TPaHCHOPT. AKTHBHBII
TPAHCIOPT.
Ca?*- Kanpunessie  Hacocel  xuBOM  KiIETKU. | CTpoeHHME W paboTa KaJIbIIMEBOMN
TpaHCIIOPTHPYIO | MeXaHusM — mepeHoca  HMOHOB  KalubLus. | ATdasbl N3odepmenTs
e CUCTEMBI H Crpoenue u pabora KaJ'I}:'I_II/IeBOI/I AT®a3ml. KaIbIUEBOMN ATdazmL
MEXaHHU3MbI g?,o@epMeHTm KaHBHHeBog ‘iT(D%I’I' Kanbuuesie KaHAJIBI
perysiuumn HYTPHKJICTOTHRIC a7 ~CBASBIBAIOLC | (7 5k OIITA3MATHYIECKOTO
Oenkn — Kmaccuukanus, CTPyKTypa U
YPOBHSI  KaJbLUA peTuKyIyma.
MeXaHU3M (pYHKIIMOHUPOBAHUSI. 2t
B KJIETKE. BnyTtpukierounsie Ca~"-
CBSI3BIBAIOIINE Oenku —
Kiaccupukanus, CTpyKTypa U
MEXaHU3M (YHKIIHOHUPOBAHUSI.
B3aumopeiictBue | Meamaropbl, CHHAINCBI, HWHOTPONHBIM W | MeauaTophl, CHHAIICHI,
KJIETOK — | MeTabOTPOMHBII PELENTOPBI. MOHOTPOIIHBIA M MeTabOTPOIHBIH
CHHATICHI u | Peuentopel ropMoHoB, ux Tunbl B G-0enKku. PELICIITOPBL.
PELIENTOPBL. ;%MQ'OHOCPCHOBE‘HHHC myTH, HFM{_II)- % | Pone cAMP-3aBUCHMOM CHCTEMBI
-OIT BaHHBbI IyTH. TH o
TpancmeMOpanHa Orocpeso © yr y ,.. | BHYTPUKJIETOYHOM CUTHAIU3ALMH.
OIMNOCPCAOBAHHBIC JIMTITMAAMU U NOHAMU Ca“". v
i nepegaya Pons cGMP-3aBucumMoii cuctemsl

[lytu, onocpenoBanHbie OeakoM Ras.

15




CUTHAJIOB. BHYTPHUKJIETOYHON CUTHAJIM3ALUU.
Menauartopsl. Posip MmeTabonutoB dochonumnaszsl
buorennrie C, apaxuJIOHOBOW KHCJIOTHI BO
aMUHBI. BHYTPHUKJIETOUHON CUTHAJIA3AIUY.
buorennsie aMUHBI —
KaTEeXOJIAMHUHBL, nodamuH,
CEpPOTOHUH U THCTAMMH.
Crpecc, crpecc- | Penomen crpecca. Crpecc-peakuus. Crpecc- | OnpenencHue CTPECCOPHOMA
peanusyomue u cucreMa. CTpeCC-JIHMHTpr}OH_II/IC CHUCTEMBI. YCTOI\/'I‘II/IBOCTI/I CEpLAEYHO-
cTpecc- cocyaucTtol cucrembl. OCHOBBI
JUMUTHPYIOLIUE PEAPACIIONOKEHHOCTH u
CHUCTEMBI. YCTOMYMBOCTH K CTPECCOPHBIM
MTOBPEXKICHUSM.
®enomen  crpecca.  Crpecc-
peaxkuusi. Crpecc-cucrema.
Crpecc-pealiu3yionue CHUCTEMBI.
CTpecc-TMMUTHPYIOIIHNE
CHUCTEMBI.
MexaHU3MBbI Bocmanenne.  Menuatopel  Bocmanenus. | OnpeneneHue [IOHSITUSA
HUMMYHHUTETA. mmyHHBIC peaxknun. AHTHICHBL. | «<uMMyHHUTET». | TaBHBIE QYHKIMK
Heitposumokpun | K/IETOUHBIE M TyMOpanbHbIE MMMYHHBIE | ynvyHHOM CHCTEMbI. AHATOMES H
HBIE MeXaHu3Mpl | PCAKIAN. (GU3HONOrHUsS MIMMYHHOM CHCTEMBL.
perysiuumn M?HeKyMpHHe . OCHOBRL | (3 choBHBIC 3aKOHOMEPHOCTH
o HCHUPOTrOPMOHAJIBHOU PEryjidiiui UMMYHHOU
(bYHKI_II/II/Iv CHCTOMBL Biisiine AKTT 4 | PA3BUTHS  HMMYHHOTO  OTBETa.
MMMyHHON TITIOKOKOPTUKOMAOB Ha (DYHKIIMH UMMYHHON 'ymopaibbie (axropsi
CHCTEMBI. cuctemb.  BumsHue  anpenepruueckux | IMMYHHTETA. Cranmuu pa3BuTus
COCAMHCHMA Ha  (YHKUMM — MMMyHHoii | AMMYHHOro otBera. VMMyHHas

cucTeMbl. BiusHue THPEOTPONHOro ropMoHa
Ha (YHKIUH HUMMYHHOH cUCTeMbl. BiusiHue
MOJIOBBIX TOPMOHOB Ha ()YHKUMH UMMYHHOU
CHCTEMBI.

noacucremMa Koxu. IMmmyHHas
CUCTEMa CIU3UCTHIX 000JI0UEK.

MounekyinspHbie OCHOBBI
HEUPOrOPMOHAIBHON  PETyJAIUuU
UMMYHHON CHUCTEMBI. BnusHue
AKTI' 1 TJIIOKOKOPTUKOUIOB Ha
(GYHKIIUM WMMYHHOH CHCTEMBEI.
Bnusanue aJpEHEPruYeCKUX
COEIMHEHUI Ha byHKIIUN
MMMYHHON cucTembl. BrnusHue
TUPEOTPOIIHOTO  TOPMOHA  Ha
(GYHKIIMM UMMYHHOH CHCTEMBI.
BnusiHue monoBBIX TOPMOHOB Ha
(GYHKIIUHM UMMYHHOM CHCTEMBI.

Onpenenenue MOHSATHUSA
«UMMyHUTET». [ TaBHBIE QyHKINN
MMMYHHOM CUCTEMBI. AHATOMUS U
(bu3MOIOrHsl UMMYHHOM CUCTEMBI.

OcHoBHbIE 3aKOHOMEPHOCTHU
pa3BUTUS HMMMYHHOTO  OTBETa.
I'ymopanbHbIe baxTops

uMMmyHuTera. Craguu pa3BUTHUSA
MMMYHHOTO OTBeTa. MMmmyHHas
nojcuctemMa Koxu. HMmmyHHas
CHUCTEMa CIIM3UCTBIX 00O0JOYEK.
MonekynspHbie OCHOBBI
HEUPOTOPMOHAIIBHOM  PETYJIALUU
MMMYHHON cucTeMbl. BrnusHue
AKTI' u TJIFOKOKOPTUKOUJIOB Ha
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(YHKIMM HUMMYHHOH CHCTEMBI.
Biustaue aIpeHEPrUYECKUX
COEIMHEHUN Ha byHKIIH
UMMYHHON CHUCTeMBI. BnusHue
THPEOTPOITHOTO ~ TOPMOHA  HA
(GYHKIMH WMMYHHOH CHCTEMBI.
BnusiHue monoBBIX TOPMOHOB Ha
(YHKIIMH IMMYHHON CHCTEMBI.

Knerounpri
IIUKJI, amnoITo3 W
OHKOT'€HE3.

Ilepuoapl  KkJI€TOYHOrO  IUKIA.  MHUTO3.
Huxnmua3zaBucuMble kuHa3bl. CHUTHAJIBHEIC
OyTH, UAyIIUEe K  [UKIUH3aBUCUMBIM
KnHAa3aM. MexaHu3M JIeHCTBHS KOMIIIEKCOB
OMKIMH — UIHUKIWH3aBUCHMEIC KUHA3bl B
KieTouHoM uukie. KoHTpons kieTku 3a
MIPOXOKICHUEM KIICTOYHOTO ITHKJIA.

[leproapl  KJIETOYHOTO  IIHMKIIA.
[ukiuH3aBrCHMBIE KHHA3BIL.
CurnanbHble MyTH, UIyOIHE K
[IUKITUH3aBUCUMBIM KHHA3aM.
MexaHu3M IeHCTBUS KOMILJIEKCOB
OUKIUH —  [UKIAH3aBUCUMBIC
KMHa3bl B KJIETOYHOM IIHKIIE.
Kontpons KJIETKH 3a
MPOXOXKICHUEM KJIETOYHOTO
IIUKJIA.

ATONTO3: MYCKOBbIE (AKTOPHI.
Buonorudeckass ponb amomnTosa.
I'enernueckas npupona
OHKOT€HEe3a (THrb T'€HOB,
OTBEUAIOIMX 33  OHKOIEHE3,
CrocoObl  M3MEHEHHUs T'eHOMa
KJIETKH). ATIOITO3: CBA3aHHbBIE C
HUM MIPOTOOHKOT€HBI "
OITYXOJIEBBIE CYNPECCOPBL.

CocTaBUTEND:

17

npodeccop

Muxaiinoa Hanexxna HukonaeBHa, TOKTOp OMOJIOTHYECKUX HAYK,

(pamunus, unuyuanst u donxcHocms npenooasamens (etl))




