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1.1leap AMCHMIJIMHBI.

B pe3ynbraTe ocBOEHUS JAHHOM AUCHUIUIMHBI y 00y4aromerocs J0HKHBI ObITh CPOPMUPOBAHBI

KOMITETEHIIMM OCHOBHOM NMpodeccHoHanbHOM 00pa30BaTeNIbHOM MpOrpaMMbl OakanaBpHuara:
NK-1

dopMupyeMble KOMIIETEHIMH

1.1

Tabauna 1 - ®opmMupyembie KOMIETEHIIUN, HHAUKATOPbHI 10CTHKEHUSA
KOMIIETeHIH i, 3HAHUS, YMEHHS], HABBIKH
Tabmuma 1 — MaauKaTOphl JOCTHIKEHUS KOMIIETSHITNH, (POPMUPYEMBbIC TUCITUTITUNHOMN

Kon wu WNHpukaTopsl 3nanus, ymenus, HaBblku (3YB), dopmupyemsie
Ha3BaHUE TOCTHIKEHUS TUCILUIUINHOM
KOMIICTCHI] KOMIICTCHIINHU 10
15051 OIIOII
TIK-1. IK-1.1 3Haer | 3HaeT:
Crioco6eH CTPYKTYpY, COCTaB U | - (PU3HOJIOTHIO pacTeHuil, )KUBOTHBIX U YEJIOBEKA,
OCBAMBATEL W | MMIAKTHYECKUE EIMHMIIBI - COBpPEMCHHBbIC TIPEJCTABJICHHS O MOJEKYISPHBIX U
HcHonb3opat | MPEAMETHOM 001acTu | FeHeTHYECKUX OCHOBAX OMOJOTUYECKHUX MPOIECCOB.
Bbuonorus Ymeer:
b
IK-1.2 Ywmeer | - HCTIOIb30BATh €CTEeCTBEHHOHAYYHbIE 3HAHUSA B
TEOPETHYUECK o i
OCYIIECTBIISATh oTOOp | MpodeccHoHaIbHOMN AeATeIbHOCTH;
UC 3HAHUA U | yyeGHoro conepxanus | Biaageer:
HPAKTHYCCKH | rpenmeTHOIM obnact | - GHOXUMHYCCKUMH, MOP(POIOTHICCKUMH U (PU3HOIOTHYECKUMH
€ YMCHHUA U | Buonorus IS €ro | MeToJaMHy U3y4YE€HHUs KUBOI'O OpraHu3Ma;

HaBBIKU B
peAMETHOU
obsacTH 110
npoduITIo
"Bbuonorusa"
pu
pereHnn
npodeccruoH
aJIbHBIX
3a7a4

peajm3aliii B pa3IMYHbIX

dbopmax  oOyueHus B
COOTBETCTBUH c
tpedoBanusamu ®I'OC OO
IK-1.3
JleMoHCTpUpYyeT  HaBBIKH
UCIIOJIb30BaHHUs B
npoQeCCUOHATBHOM
o0pa3oBaTenpHOU
JeSATEILHOCTH
CHCTEMAaTH3UPOBAHHBIX
TEOPETHYECKUX "
PaKTHYECKUX 3HAHUN

OMOJIOTUIECKIX HAyK




2 O0béM M TPYI0EMKOCTD TUCHHUILUINHBI 110 BUAAM Yy4eOHBbIX 3aHATHI. PopMBbI

MPOMEKYTOYHOM aTTeCTAMH.

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

OO6mrast TpyIOEMKOCTh

U BUIBI y4eOHOW pabOTHI MO
AUCHUIITIMHE, TPOBOAUMBIC B PA3HBIX (bopMax

O0BEM Yacos 110

dbopmam oOyudeHus
(0]3]0)

1 OGmmast TpyTI0€MKOCTh JUCIUILTAHBI

72

2 KonrtakTHas paborta oOydarommxcs ¢ MperojaBaTeieM

(o BuAaM y4eOHBIX 3aHATHI) (Bcero)

36

AynutopHas pabora (Bcero):

36

B TOM YHCIJIC:

JIEKI[UHA

12

IMPAKTUYCCKUC 3aHATHUSA, CCMUHAPBI

24

MPAKTUKYMBbI

nabopaTopHbIe paOOTHI

B UHTEPAKTHBHOU (hopme

B DJICKTPOHHOU (hopme

BHaeaynutopHas pabota (Bcero):

B TOM  YHCIE,
00yJaromuxcs ¢ MpernogaBaTeieM

WHIMBHIyaJIbHAS

paborta

MOATOTOBKA KYPCOBOM pabOTHI

/KOHTaKTHas paboTa

rpynmnosas,
UHBIE BHUIBI
pelyCMaTPUBAIOIITHE
UHIMBUTYTBHYIO
pernoaaBarenem)

yaeOHO

paboty

WHIUWBHUAYaJdbHAsA KOHCYJIbTAaOUsA U

IPYNIIOBYIO

ACATCIIBHOCTH,
U1

oOydJaronmxcs c

TBOpUecKasi pabota (dcce)

3 CamocTosTenbHas paboTa 00y4aroil

uxcs (BCero) 36

4 TIpomexyTouHas arTecTanus o0y4yaromerocs

3ager — 4 Kypc 7 cemecTp

3. Y4eOHO-TeMaTH4YeCKHH IUIaH U COAePKaHUe IHCIMILJIMHBI.

3.1 YueOHO-TEMATHYECKHII IJIAH

Tabnuua 5 - YueOHO-TeMaTHUecKui mi1aH 04HOi (OpMbl 00yUeHHS

2 Buabl yueOHbIX 3aHATHH, BKJIOYAS
[
= S CaMOCTOSITEIbHYIO padoTy
g é g oOyyamoummxcsi H TPy10eMKOCTh
C
S 8 g (B yacax) ®opmbl
Ne Pasznen C =3 TeKyLIero
e ayaUTOpPHbIE caMoCTosATE
n/n AUCHUILIUHBI a KOHTPOJIA
= yuyeOHble 3aHATUSA  |JIbHAs
ycneBaeMoCTH
BCEro | JIEKIUM | CeMHHAapBbI, pabora
npakTuyeck |00y4Yaromux
ue 3aHATus |CH
1. Kmerka kak eauHULIA 5 1 2 2 Bomnpoc
buznomornueckux CEeMHUHapa,
npoueccoB.  CTpykTypa pedepar
KIIETKH —
KOMITAPTMEHTAIN3AlUS B
KJIeTKax BBICILINX
DPraHU3MOB.
2. | BHyTpUKI€TOYHBIN U 5 1 2 2 Bomnpoc
BHEKJICTOYHBIN ceMHUHapa,
MaTpPHKC. pedepar




Buabl yueOHBIX 3aHATHI, BKIIOYAs

2
= § N CaMOCTOSITEJIbHYIO Pa0OTy
S £ § o0y4yalomuxcsi 1 TPYA0EMKOCTH
g =§ S (B 9acax) @opmbl
Ne Paznen C =3 TeKyIIero
n/n AUCHUTLTUHBI 2 4yAUTOPHBIE camocTosTe KOHTPOJIs
= yuyeOHbIE 3aHATHSL  |JbHAs
ycneBaeMoCTH
BCero | JIeKIHM | ceMHHaphbl, |Padora
npakTuyeck |00y4Yaromux
ue 3aHATHA |CH

3. | UadopmanmnonHas 8 1 4 4 Bonpoc cemunapa
crcTeMa KJIETKU. pedepat

4. | OOMeH  BemecTB W 8 1 2 4 Bonpoc cemunapa
HHEPTUU B KJIETKE. pedepat

5. | ®u3mnoNorus KiaeTo4HOM 8 1 4 4 Bomnpoc
MeMOpaHbl. TpaHcrmopt ceMHHapa,
BEIIECTB yepes pedepar
MeMOpaHy — MaCCUBHBIH
u AKTUBHBIM.
buosnexrpruueckue
MOTEHIINAIEL. Pons
OMORIIEKTPUYECKIX
MOTEHIINAJIOB B
(GYHKIIMOHUPOBAHUU
JKUBBIX CUCTEM.

6. | Ca*'- 8 1 2 4 Bomnpoc
TPaHCIIOPTUPYIOIIKE ceMHHapa,
CUCTEMBl M MEXaHHU3MBI pedepat
perymsiuuu YpOBHS
KaJIbIUs B KIICTKE.

7. | B3aumoneicteue 8 2 2 4 Bomnpoc
KJIETOK — CHHAIIChl H ceMHHapa,
pEeLEnTOopBHI. pedepat
TpancmemOpanHas
nepegaya CUTHAJIOB.

MenuaTopsl.
broreHHble aMUHBI.

8. | Crpecc, cTpecc- 8 2 2 4 Bomnpoc
pean3yrolue U cTpecc- ceMHHapa,
JTUMUTHPYIOIIHE pedepar
CUCTEMBI.

9. | MexaHu3msl 8 1 2 4 Bomnpoc
UMMYHHTETA. ceMHHapa,
HetiposnnokpuHHbIe pedepar
MEXAaHU3MBI PETYISIIHH
byHKIMHA WMMYHHOH
CUCTEMBI.

10. | Kierounbli LMK, 8 1 2 4 Bonpoc cemunapa
arnoInTo3 U OHKOT'€HE3. pedepat
UTOI'O 72 12 24 36




3.2. Conepxxanue 3aHATHI 110 BUIaM Y4eOHO# padoThI
Tabnuua 6 — ConepxkaHue JUCUUTUTMHBI

Ne | HaumenoBaHue pa3jaesa
Conep:xxanue
n/n JTUCIHUIIINHEI
1. | Kierka kak eguHuna Gpu3noa0rn4ecKux mpoueccoB.
Cooepoicanue 1eKyuoHH020 Kypca
I.1. | Crpykrypa «kietku — | CTpoeHUE KJIETKH — BHYTPUKJIETOYHBIE OPTraHelJIbl, IIUTOCKEET,
KOMITAPTMEHTANIU3alMs B | UUTO30Jb. Pa3Mepbl KJIETOK M BHYTPHUKIETOUHBIX CTPYKTYP.
KJIETKaxX BbICIINX | Perynsauus kieTouHbIX GyHKIUH.
OpraHU3MOB.
Temvl npakmuyeckux/cemuHapcKux 3auamuil
1.1. | Knerka kak eauHuna | CTpoeHHE KIETKM — BHYTPHUKJIETOUYHbBIE OPraHEIUIb, [IUTOCKEIET,
bu3noNIOrnuecKux IUTO30/1b. Pa3Mepsl KIETOK W BHYTPUKJIETOUYHBIX CTPYKTYP.
IIPOLECCOB. Perynsauus KJ1eTOUHBIX QYHKIHHA.
2. | BHYTpHKJIETOYHBIN U BHEKJIETOYHBII MAaTPHKC.
Cooepoicanue 1eKyuoHH020 Kypca
2.1. | buoxumus MuxkpodunameHTsl, MUKpPOTPYOOUKH, MIPOMEXKYTOYHBIE
BHYTPHUKJIETOUHOT'O MUKPO(PUITAMEHTHI.
MaTpHKCA.
Temvl npakmuyeckux/cemuHapcKux 3auamuil
2.1. | BHYTpUKIETOUYHBIN u | MuxkpoduiiaMeHTsl, MHUKPOTPYOOUKH, MPOMEKYTOUHbBIE
BHEKJICTOYHBI MAaTPUKC. | MUKPO(HIAMEHTHI.
CocraB BHEKJIETOYHOTO MaTpukca — (GuOpuIsipHBIe OCNKH,
noJiMcaxapuibl, TMPOTEOrNTUKaHbl. ba3anpHas MeMOpaHa —
crenuanu3upoBaHHas  ¢opMa  BHEKJIETOYHOTO  MaTpHKca.
Hurerpunsl. B3anmonencTBue LUTOCKENETA W BHEKJIETOYHOIO
MaTpHKCA.
3. | UudopmanuoHHasi CHCTEMA KJIETKH.
Cooepoicanue 1eKyuoHH020 Kypca
3.1. | Bocripoussenenue u | BocnpousBenenue u peanusaiysi reHeTHYECKONH HHPOpMaIUK.
peanuzanus
TE€HETUYECKON
uHpOpMaLnu.
3.2. | CpoiictBa reneruueckoil | CBoiicTBa reHeTUYECKON HH(POPMAIIUH.
nHpopmanuu.

Temwl npaxmuuec:cux/cemuﬁa

CKUX 3aHAMUU

3.1. | KnerouHnoe szpo. Knerounoe sapo. CTpyKTypHO-(DYHKIIMOHAIbHAS OpraHHU3alus
xpomocoM. KOMMNakTHOCT, T€HOMa 3YKapuoT. XPOMOCOMBI
miekonuraomux. Kapuorun.

3.2. | Bocripoussenenue n | Perumkanusa JIHK u e€ perynsauums. TpaHckpunuus u cTpykTypa
peanuzanus TPAHCKPUINITOHOB.  Perymsiusi TpaHCKpPUNIMU Yy DYKapHOT.
T€HETHYECKON ITpoueccunr PHK — kenupoBanue, nonnaaeHUIMpOBaHUE.
uHpOpMaLInH.

3.3. | Bocripoussenenue u | XapakTepucTuka TeHeTtuuyeckoro koga. CTpykTypa puOOCOM.
peanu3zanus Cunre3 nonumnentuaoB Ha pubocome (Tpancnsius).
TE€HETUYECKOMN
uHOpMaLInH.

3.4. | Uaudopmanmonnas Knerounoe sapo. CrpykTypHO-(GYHKIIMOHANBbHAS OpraHu3alus
cucremMa KJIETKH | XpoMocoM. KOMNakTHOCTh TeHOMa 3YKapuoT. XPOMOCOMBI

(KonTponwsHas pabora).

miekonuTaronmx. Kapuorun. Perumnkanus JJHK u e€ perynsuus.




Ne | HaumenoBaHue pa3jaeia
Conepxanue

n/n JTUCIUIIINHEI
Tpanckpunuuss W CTPYKTypa TpPaHCKpUOTOHOB. Perymsuus
TpaHckpunuuu y sykapuot. IIpouneccunr PHK — kenupoBanue,
MOJIMaJCHUIINPOBAaHNE. XapaKTepUCTHUKAa TeHETHYECKOTo KoJa.
Crpykrypa pubocoM. CuHHTE3 NOJHMIENTHAOB Ha pudocome
(Tpaucnsmus).

4. | O0MeH BelecTB M YJHEPTHH B KJIETKE.

Cooepoicanue 1eKyuoHH020 Kypca

4.1. | OOmen BEILIECTB u | Onpenenenne NOHATUA 00 OOMEHe BEUIECTB, JSHEPTrUU U
SHEPTUHU B KIIETKE. uH(pOpMaInu: MeTa00JIn3M, KaTaboJIM3M, aHa0o0Iu3M,

pelenTopHble CUCTEMBI.

4.2. | YpoBHH perymsuu | CB3b MEXAY OOMEHOM OENKOB, YIJIEBOAOB W JUNUA0B. OOMeH
oOMeHa  BeIIeCTB B | BEIIECTB KaK €IWHAsi CHCTEMa IPOLECCOB. YPOBHU DPETYISALUU
OpraHu3Me. oOMeHa BemleCTB B opraHu3Me. MOIEKyIsIpHBIA YpOBEHb

perynsiunn. KiieTouHblil ypOBEHb PEryJISLINH.

Temuvr npaxmuueCKux/cemuHa CKUX 3AHAMULL

4.1. | XuMHuecKuil coctaB | KonnuecTBeHHOE onpeienieHre HOHOB XJIopa, Maruus u gocdopa.
KJIETKH. OOwmen | OnpeeneHre KOHIIGHTPAllMM TIIOKO3Bl B KPOBHU. BrusHue
yTJIEBOJIOB. OOMmeH | MHCY/IMHAa Ha COJIep)KaHue TJIOKO3bl B KpoBH. OmpeneneHue
JUTIUIOB. KOHLIGHTpAllMi TJIOKO3bl B KpOBH. BrnusHMe UWHCyIMHAa Ha

collep’kaHue TIIOKO3bl B KpoBU. OmpenesneHue  0OILIEro
X0JIECTEPUHA B CHIBOPOTKE KPOBH.

4.2. | Obmen BEILIECTB u | Onpenenenne NOHATUA 00 OOMEHe BEUIECTB, JSHEPIrUU U
SHEPTUu B KJIeTKe | MH(OpMALIUHU: MeTa00JIn3M, KaTaboJIM3M, aHa0o0Iu3M,
(cemuHap). peuentopHbsie cuUcTeMbl. CBS3b MeXAy OOMEHOM O€KOB,

yraeBonoB W aunuaoB. OOMEH BEIIECTB KaK €auHas CUCTeMa
IIPOLIECCOB. YPOBHU PETYNALMUA OOMEHa BEUIECTB B OpPraHU3Me.
MounekymnsipHbIii  ypoBeHb peryisinuu. KieTouHslli  ypOBEHb
PEryIsIuH.

5. | ®u3nonorus KJIeTOYHOl MeMOpaHbI.

Cooepoicanue 1eKyuoHH020 Kypca

5.1. | Ponp Owmosnexrpuyeckux | Mcropus OTKPBITUSA OMOAJIEKTPUUECKHIX MOTEHIINAJIOB.
NOTEHIIMAJIOB B | Knaccudukanus OMOdIIEKTPUIECKHIX HOTEHLUAJIOB.
G YHKIIMOHUPOBAHUHT buonornyeckuit 21eKTpOreHes.

JKUBBIX CHUCTEM.

5.2. | Porp OWMORNEKTPUYECKHX | DHEpPreTUdYecKass  poiib  OHMODIEKTPHUECKUX  MOTCHIIMAJIOB.
MOTEHIINAJIOB B | PerynstopHas poib OMO3JEKTPUUECKUX OTEHIIUAIOB.
(GYHKIIMOHMPOBAHUU
YKUBBIX CUCTEM.

5.3 | Tpaucnopr BemecTB | Tpancropt BemiecTB uepe3 MemOpany. IlaccuBHBIN TpaHCHOPT.
yepes MeMOpaHy  — | AKTHBHBIN TPAHCIIOPT.

TMACCHUBHBIN M aKTUBHBIN.

Tembl npakmuyeckux/cemuHapcKux 3auamuil

5.1. | Ponp Owmosnexrpuyeckux | Mcropus OTKPBITUSA OMOAJIEKTPUUECKHIX MOTEHIINAJIOB.
IOTEHILIMAJIOB B | Knaccudukanus OMOdTIEKTPUYECKHIX NOTEHLUAJIOB.
(G YHKIIMOHUPOBAHUHT buonornueckuit 3JIEKTPOrEHE3. DHepreTudecKas poib
JKUBBIX CUCTEM. OMOAIEKTPUIECKUX MOTEHI[MAJIOB. Perynaropnas  poib

OHOIIEKTPUYECKUX MTOTEHIINAJIOB.

5.2. | HaGmonenue Habmonenne Ouosnexktpuueckux sBiaeHud (1 w2 OOBITHI
OMO3IEKTPUUECKUX ["anbBanu, onbIT MaTTeyun).
ssBieHud (1 W 2 OmbITHI
I'anpBany, OITBIT
Marreyun).

5.3. | ®usnonorus kieroyHout | Mcropus OTKPBITUSA OMOAIIEKTPUUECKHIX MOTEHIINAJIOB.




HaumenoBanue pasjaeina

Conepxanue
n/n JTUCIUIIINHEI
MeMOpaHbI Knaccudukamms OMO3JIEKTPUUECKHUX MOTEHITUAIIOB.
(KontponwsHas pabora). buonornueckuii AIEKTPOTEHES. DHepreTudeckas poab
OMOAIEKTPUYECKUX MOTEHIINAJIOB. Perynsatopnas  pousb
OMORNIEKTPUYECKUX TOTEHIMANIOB. TpaHCHOPT BEUIECTB 4epe3
MeMOpany. [TaccuBHBIN TpaHCTIOPT. AKTUBHBIN TPAHCIIOPT.
6. | Ca*-TpaHcnopTHpylOIIHde CHCTEMbl M MEXAHH3MbI PeryJsiidd YPOBHSl KAJbIHUA B
KJIeTKe.
Cooepoicanue 1eKYUOHHO20 Kypca
6.1. | Ca*- KanpuueBbie HacOChl )KMBOW KJIETKH. MeXaHU3M I1epeHOca HOHOB
TPaHCHOPTUPYIOIINE kamprus.  CrtpoeHnme w  pabora  kambimeBod  AT®da3zbl
CUCTEMBI. W3odepmenTs! kanbuueBoid ATdazbl.
6.2. | Buyrpuknerounsie Ca’'- | Bayrpuknerounsie Ca’’-cBsa3pIBaonye 6enky — KiaccuduKanus,

CBSI3BIBAIOLIIME OEJIKHU.

CTPYKTypa U MEXaHU3M (DYHKIIMOHHUPOBAHUSI.

Temubl npaxmuttecxux/cemuﬂapcxux 3aHAMUL

6.1. | Ctpoerne u  pabora | Ctpoenue u pabora kanpiueBodl AT®Paszel. M3odepmeHTHI

KanpieBol ATda3ml. KaJIbIIMEBOU AT®da3zml. KanbueBrie KaHaJbl
CapKOIIJIa3MaTHYECKOT0 PETUKYIYMA.

6.2. | Buyrpuknerounsie Ca’'- | Bayrpuknerounsie Ca?’-cBs3bIBaonye 6enKky — KaccuduKanus,

CBSI3bIBAIOIME OCIIKH. CTPYKTypa U MeXaHU3M (DYHKIIMOHHUPOBAHUSI.
7. | B3aumoneiicTBMe KJETOK — CHHANChI M peuentopbl. TpancmemOpanHasi mepexada

curiayioB. Meauaropbl. BHoreHHble aMHHBI.

Cooepoicanue 1eKyuoHH020 Kypca

7.1. | B3aumoneiictBue kieTok | MeauaTopsl, CHHAICBl, MHOTPOIHBIA ¥  METabOTPOIHBIHA
— CHHAIICHI M PELENTOPBL. | pELEeNTOPBI.

7.2. | Peuentopbl rOpMOHOB. Penientopsl ropMoHOB, UX THUIBI U G-0€NKH.

7.3. | BHyTpuKIIeTOUHBIE nAM®-onocpenoBanubie mytu, I’ M®- u NO-onocpenoBaHHbIE

CUTHAJIbHBIC ITYTH.

mytu. IlyTH, onocpenoBanuble dunugamu u monamu Ca?’. ITyTu,
ornocpesioBaHHbIe OekoM Ras.

Temwr npaxmuuecxux/cemuﬂa

CKUX 3aHAMUU

7.1. | BaumoneiictBue kieTok | MeauaTopsl, CHHANChl, HOHOTPONHBIH W  METabOTPOIHBIH
— CHHAIICHI M PELENTOPBL. | PELENTOPBI.
7.2. | BHyTpuKI€TOUYHbIE Pons cAMP-3aBucumoit CUCTEMBI BHYTPHUKJIIETOYHON
CUTHAJIbHBIC ITYTH. CUTHAIN3aIH. Poinn cGMP-3aBucumon CUCTEMEI
BHYTPUKJIETOYHON CUTHAJIU3ALUH. Pons METa0OIUTOB
dbochomumnazel C, apaxuJOHOBOW KUCIOTHl BO BHYTPHUKJICTOYHOM
CUTHAJIM3aL1U.
7.3. | buoreHHble aMHMHBI. Buorennsle aMHMHBI — KaTeXOJaMHHBI, TO0(aMHUH, CEPOTOHHH WU
TMCTAMHUH.
8. | Ctpecc, cTpecc-peajn3yomme U CTpecC-IMMUTHPYIOIIHME CHCTEMBI.

Cooeporcanue 1eKYuoHHO20 Kypca

8.1.

Crpecc.

®enomen crpecca. Crpecc-peakuus. Ctpecc-cucrema. Ctpecc-
JIAMUTHPYIOIIHAE CUCTEMEL

Temubr npaxmuttecxux/cemuﬂa CKUX 3AHAMUL

8.1. | Onpenenenue OrnpezenieHne CTpeCCOPHON YCTOMUUBOCTU CEPACUHO-COCYIUCTOM
CTPECCOPHOI cuctembl. OCHOBBI TPEAPACHIONIOKEHHOCTH M YCTOMYHMBOCTH K
YCTOMYUBOCTH CEPACYHO- | CTPECCOPHBIM MOBPEKICHUSM.

COCYAMCTON CUCTEMBI.

8.2. | Crpecc, ctpecc- | Denomen crpecca. Crtpecc-peakiusi. Ctpecc-cucrema. Ctpecc-
peanu3yronme U CTpecc- | peanusyronie cucreMbl. CTpecc-TUMUTHPYIOIINE CHCTEMBI.
JIUMHUTHPYIOIIUC
cucreMbl (CeMuHap).

9. | Mexanu3smbl uMMyHHTeTa. Helpo3HAOKpPHHHBbIE MEXAHHM3MBbI peryJasauuu  (QyHKIUH




Ne | HaumenoBaHue pa3jaeia
Conepxanue

n/n JTUCIUIIINHEI
HMMYHHOH CHCTEMBI.

Cooepoicanue 1eKyuoHH020 Kypca

9.1. | UMMyHHBIE peaKkIuy. Bocnanenne. Menuaropsl BocnaneHus. VMMyHHBIE peakuuu.
AHTtHrensl. Kinetounele 1 rymopanbHble HMMYHHBIE PEAKIIAH.

9.2. | HeliposHOOKpUHHBIE MonexkyJsspHbIE  OCHOBBI ~ HEHPOTNOPMOHAJIBHOM  PETYISLUU
MEXaHU3Mbl  peryysiiuu | MMMyHHOU cucteMbl. Bausgaue AKTI U TIIOKOKOPTUKOHUIOB HA
byHKUIMI UMMYHHOH | YHKIMM HWMMYHHOM CHCTEMBl. BnusHue anpeHeprudyeckux
CHCTEMBI. COCMMHCHUN Ha (YHKIMM HWMMYHHOM CHCTeMBL. BimsHue

TUPEOTPOITHOTO TOPMOHA Ha (YHKUUU HMMYHHOWU CHCTEMBI.
BnusiHue nojaoBbIX TOpMOHOB Ha YHKITMM UIMMYHHOM CHCTEMBI.

Temwl npakmuueCKux/cemuHa CKUX 3AHSAMULL

9.1. | OcHoBHbIe nIposiBNeHUA U | ONpeficieHHe TOHATUS ~«UMMYHHUTET». [J1aBHbIe (QyHKIIUH
MEXaHU3Mbl HMMMYHHOTO | MIMMYHHOH cHUCTeMBbl. AHaTOMUs W (HU3UOJOTHS HMMMYHHOM
OTBETA. cucteMbl. OCHOBHBIE 3aKOHOMEPHOCTH pa3BUTUS HMMYHHOTO

otBeTta. ['ymopanbHbie pakTopsl UMMyHHTETa. CTaguu pa3BUTUS
MMMYHHOTO oTBeTa. IMMyHHass moacucrema Koxu. MMmyHHas
CUCTEMa CIM3UCTBIX 000JIOUEK.

9.2. | HelipoaHOOKpUHHbBIE MonekynsipHble  OCHOBbI ~ HEHMPOTOPMOHAJIBHOM  PETYISLHUHA
MEXAHU3MBl  pEeryisuuu | MMMyHHOU cuctemsl. Bausaue AKTI u roKoKOpTHKOMIOB Ha
byHKIMHA WMMYHHOH | QYHKIIMM WMMYHHOH CHCTeMBbl. BiusHHE aapeHepruyecKux
CUCTEMBI. COCAMHEHUH Ha (QYHKUMH HMMYHHOM cCHUCTeMBl. Bnusnue

TUPEOTPONTHOTO TOPMOHA Ha (PYHKIMM HMMYHHOM CHCTEMBI.
BnusiHre nosoBBIX TOPMOHOB Ha (DYHKITMM HMMYHHOM CHCTEMBI.

9.3. | HelipoaHOOKpHUHHBIE OnpenenieHne TMOHATUS —~«UMMYHUTET». [J1aBHbIe (QyHKIIUH
MEXaHU3MBbl ~ PEryJSUU | IMMYHHOM cHUCTeMbl. AHaTOMUs W (HU3UOJOTHS HMMMYHHOM
byHKIMHA MMMYHHOU | cucTeéMbl. OCHOBHBIE 3aKOHOMEPHOCTH PA3BUTHUSI HUMMYHHOIO
cucrembl (KontponpHast | otBeta. I'ymopanbHble dakTopsl uMMyHUTeTa. CTaaun pa3BUTHA
pabora). UMMYHHOTO oTBeTa. IMMyHHas nmoacucrema Koxu. MMmyHHas

cUCTeMa  CIM3UCTBIX 000J04Yek. MoOJeKyspHble  OCHOBBI
HEUPOTrOPMOHAIBHON PEryIsiiui UMMYHHOW CHUCTeMBbI. BiusHue
AKTI u TIr0KOKOPTHKOUAOB Ha (PYHKIIMM MMMYHHOH CHCTEMBI.
Bnusaue agpeHepruyeckux coequHeHnH Ha (DYHKIIMM UMMYHHOM
CHUCTEMBl. BnusHuE THPEOTPOMHOr0o TropMOHa Ha (QYHKIUU
MMMYHHON CHUCTeMbl. BiMsHHE MOJOBBIX TOPMOHOB Ha (PYHKIIMU
MMMYHHOH CUCTEMBI.

10. | KieToyHbIi IUKJ, alIONITO3 H OHKOIeHe3.

Cooeporcanue 1eKYuoHH020 Kypca

10.1. | Perynsamus  knerouHoro | Ilepuoasl  kieroyHoro nukiaa. Mwro3. lluknuH3aBUCUMBIE
LUKJIA. kvHa3bl. CHUTHaJbHBIE IyTH, HWAYIIAE K [UKIMH3aBUCUMBIM

KHHa3aM. MexaHu3M JIEUCTBUS KOMIUIEKCOB IUKIIMH & —
LIVKJIMH3aBUCUMbIE KHHa3bl B KIETOYHOM LHKJIE. KOHTpoab
KJIETKU 332 IPOXOXKACHUEM KJIETOUYHOI'O LIMKJIA.

Tembl npakmuyeckux/cemuHapcKux 3auamuil

10.1. | Knerounslii nuki. | [lepuonsl kieroynoro nukia. l[lUknMH3aBUCHMBIE KHHA3BI.
ATIOINTO3 ¥ OHKOT'€HE3. CurHanpHble IYTH, HIyIIHE K LUKJIMH3aBUCHUMBIM KHHA3aM.

MexaHu3Mm JEHCTBUS KOMIUIEKCOB IIUKIMH — LUKJINH3aBUCUMBIE
KMHa3bl B  KJIETOYHOM nukine. KoHTpons  kieTkn  3a
IPOXOKACHUEM KJIETOYHOTO LIUKJIA.

10.2. | AnonTo3 ¥ OHKOT€HE3. ArmonTo3: myckoBbie (akTopbl. buonornyeckas poib amnomnrTosa.
I'enernueckas mpupoaa OHKOTeHe3a (TUIBI T'€HOB, OTBEYAIOLINX
3a OHKOTEHE3, CIOCOObI M3MEHEHHUs T'€éHOMa KIJIETKH). ATMONTO3:
CBSI3aHHBIE C HUM IPOTOOHKOT'€HBI M OITYXOJIEBBIE CYPECCOPHI.

@dopma UTOroBOro KOHTPOJISI: 3a4eT
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4 IlopsA0K OLCHMBAHNSA YCIIeBAEMOCTH U ¢()OPMHUPOBAHHOCTH KOMIIeTEeHIM I
o0y4arouierocsi B TeKyuei u nmpomMe:;KyTO4HOH aTTecTAlMH.

JUiss TONOXUTENBLHOM OLIEHKH IO pe3ylbTaTaM OCBOCHHUS JUCIUIUIMHBI O0ydaromemMycs
HEO0OXOIMMO BBITTOJTHUTH BCE YCTAHOBIICHHBIE BUIbI YICOHOU PaOOTHI.

Tabmuma 7 - bamibHO-pEeHTHHTOBAs OIIEHKA Pe3yIbTAaTOB y4eOHON pabOTHI 00YYaroUIUXCs MO
BujaM (BPC)

VYuebHas Cymma | Buabl u pe3ynbratsl OneHka B aTTecTaluu banner

pabora (Buzbl) | 6atoB |  y4eOHOM pabOTHI

9 cemecTp
Tekymas 80 |Ilocemenue 3ansaTuii|l0 6amaoB 3a 100%  nocemenue| 0-10
yaeOHast (Hanuuaue ayIUTOPHBIX 3aHITHI
pabora B KOHCIIEKTOB JIEKILIUH,
cemecTpe BBHITIOJITHCHHE nao.
(ITocemenue pabor)
3aHATHI 110 3anura 2 Oamnma 3a o0QOpPMIICHHYIO B 0-30
pacnucaHuio H 71a00paTOpHBIX pabOT|COOTBETCTBUU C TPEeOOBAHUSAMH H
BBITIOJIHEHUE (15 pabor). 3aLIUIICHHYIO 1a00paTOpHYIO
3aJTaHU ) paboty

CPC BbINOJIHEHKUE (12 OamnoB 3a rpamMoTHoe U uerkoe| 0-12
UHIUBUIYAJIIBHOTO  [M3JI0XKEHUE MOHATUHHOrO anmnapara

3a1aHus
CPC — Tekymiee|2 TECTOBBIX cpe3a 3a KaxAbli H3 0-28
TECTUPOBaHUE KOTOpPBIX MOXHO IOJNy4uTh 14
0aJ10B
HToro no Texymieit padore B cemecTpe 0-80
[IpomexxyTouH 20 |Teopernueckuii Bopoc|10  6ajIoB 32  TEOPETHUECKUIA 0-10
as  aTTecTanus BOIPOC
(3auer c [Ipuknannoe 3aganue |10 6aJI0B 3a MPaBWIBHO BHINOJHEHHOE 0-10
OIIEHKOM) 3a7aHNE
HTroro 3a 3auer 0-20
CymMapHasi OlleHKa M0 AUCHMILIHHE: CyMMa 0asioB TEKyIIEH M MPOMEKYTOIHOM

aTTeCTalUU 51 -100 6.

ITepeBon 6amioB u3 100-0anibHON MIKaNbl B OYKBEHHBINM YKBUBAJICHT 3a4ETHON OLIEHKH

CymmMa 6aj1s10B OrMmerka BykBeHHBII 3KBUBAJICHT
AJIS THCIMILIMHbI
86 — 100 5 OtanuHO
66 — 85 4 Xopo1io
51 -65 3 Y 1OBJIETBOPUTEIHHO
0-50 2 HeynoBieTBOpUTENBHO

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

a) OCHOBHAasl y4eOHas JuTeparypa:

1. Yupkosa, E.H. ®usmnonorus yemoBeka W XKUBOTHBIX : yueOHoe mocobue / E.H. Uupxkona,
C.M. 3aBaneeBa, H.H. CanpixoBa ; OpeHOyprckuil rocyiapcTBeHHBI yHUBepcuteT. — OpeHOypr :
OpenOyprckuii rocy1apcTBEHHbIN yHUBEpCUTET, 2017. — 117 c. : un. — Pexxum goctyna: 1mo mojamucke.
— URL: https://biblioclub.ru/index.php?page=book&id=481733 (nara oOpamenus: 15.11.2020). —
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bubmuorp. B kH. — ISBN 978-5-7410-1743-2. — TekcT : 371€KTPOHHBIH.

2. HobpotBopckasi, C.I'. AnaromMuss u (PU3NOJIOTHSI OCHOBHBIX CHCTEM M OPTraHOB YEJIOBEKa :
yuebHOoe mocobue / C.I. JobOporBopckas, W.B.XykoBa ; Kazanckuii HanHMOHAIBHBII
WCCIIEIOBATEIIbCKUM ~ TEXHOJIOTMYECKUH  yHuBepcuteT. —  Kaszanwb:  KazaHckuii ~ HayyHO-
uccleoBaTenbCkuil Texnonornyeckuit yausepcurer (KHUTY), 2017. — 96 c. : cxem., Tabmu., wi. —
Pexxum nocryna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=500679 (nmarta
obpamenust: 15.11.2020). — bubnuorp.: c. 90. — ISBN 978-5-7882-2100-7. — TekcT: 31eKTPOHHBII.

3. Heitpodusuonorus. OcHOBHOI Kypc: yaeOHoe mocobue / A.A. Jlebenes, B.B. PycanoBckuid,
B.A. JleGenes, I1.J1. [llabanoB. — Mocksa; bepnun : [lupexr-Menua, 2019. — 271 c.: un. — Pexxum
noctyma: o noxanucke. — URL: https://biblioclub.ru/index.php?page=book&id=499765 (nara
obpamenust: 15.11.2020). — bubnuorp. B kH. — ISBN 978-5-4475-9973-7. — TekcT: 3eKTPOHHBIN

0) 10MOJIHUTEJIbHAS JIUTEepaTypa
1. Tapacosa, O.JI. ®u3nonorus eHTPaIbLHON HEPBHOM cucTeMbl: yuebHoe nocodue / O.JI. Tapacosa.
— KemepoBo: KemepoBckuii rocynapcrBeHnblii yauBepcuter, 2009. — 99 c¢. — Pexum nocryna: mo
nognucke. —  URL: https://biblioclub.ru/index.php?page=book&id=232749 (nata  oOparieHus:
15.11.2020). — ISBN 978-5-8353-0961-0. — Tekcrt : 31EeKTPOHHBIIA.

2. ApedneBa, A.B. Heiipodusuonorus: ydebnoe mocodbue / A.B. ApedreBa, H.H. I'peOneBa ;
TrOMEHCKHI TOCYHapCTBEHHBIM  YHUBEPCUTET. — TrOMeHb: TIOMEHCKHMU TOCYHapCTBEHHBII
yauBepcurer, 2016. — 190 c.: wun. — PexuMm goctyma: 1o MOANMCKE.  —
URL.: https://biblioclub.ru/index.php?page=book&id=571788 (nara obpamenus: 15.11.2020). -
Bubmuorp. B kH. — ISBN 978-5-400-01192-4. — TekcT: 37€KTPOHHBIHA.

5.2 MaTtepuajJbHO-TEXHMYECKOE U POrPaMMHOe o0ecredeHne JUCHUIINHBI.
YyeOHbIC 3aHATHS IO TUCHUIUIMHE TPOBOAITCS B yueOHBIX aynutopusx KI'TIN KemI'V:

219 JlaGopaTopusi OuojiorMu 4ejoBeka. YueOHas ayauTopus (MyIbTUMEAWHHAS) s
MIPOBEJCHMUS:
- 3aHATHHA JTEKIIMOHHOTO TUTIA;
-3aHATHA CEMHHAPCKOTO (MPAaKTHYECKOTO) THIIA;
- TPYIIIOBBIX M UHIUBUAYAIbHBIX KOHCYIIbTAIUT;
- TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTALINH.
CrneunajausupoBanHas (yueOHas) Mebesb: JOCKa MeJOBas, Kadeapa, CTOJIbI, CTYJIIbSI.
OO6opynoBanue 1Jisl NMpe3eHTAlUM Y4eOHOT0 MaTepuaia: cmayuoHapHoe - HOYTOYK, MPOEKTOp,
TEJIEBU30P.
JlabopaTopHoe oGopyaoBaHue W MaTepuajbl: MHKpockombl (10 1mIT.), Bechl, NMpenapoBaIbHBINA
CTOJIMK, XOJOAUIBHHUK, TUTPOMETPHI (2 IIT.), MUKPOIIPENapaTbl JeMOHCTPAIIMOHHBIE: 110 (PU3HOIOTUN
U aHAaTOMUU YENOBEeKa, MO LWUTOJIOTUH, IO THUCTOJOTHH, IO 3MOPHOJOTUHU, MaTepuaibl JUIs
7a0opaTopHBIX paboT (XMMHUYECKasi TIOCY/Aa, PEAKTUBBI, XHPYPrHUECKHEe WHCTPYMEHTHI, Tperaparsl),
pocTomep, MUKPO103aTOPhl 1 HAKOHEYHUKH, CUETHBIE Kamepbl [ opsieBa, HaOOp A7 onpeeseHrs TPy
KPOBH, HA0OD /151 ONIpeeIeH sI MOYEBUHBI, OEIKOB U T.].
YuyeOHO-HArIAAHbIE TOCOOMA: IUJIaKaThl W JEMOHCTPAalMOHHBbIC TaOMUIBI I TPOBEICHUS
JEKIMOHHBIX U MPAKTUYECKHUX 3aHATUHN MO JUCHHUIUTHHE «DU3NOIIOTHS JKUBBIX CUCTEM).
Hcnoan3yemoe nporpammuoe ob6ecnedenue: MSWindows (MicrosoftimaginePremium 3 year mo
cyonunensuonnomy gorosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r1.), LibreOffice
(cBoOomHO pacmpoctpansemoe [10).
HNuTtepHer ¢ obecnieyenuem gocryna B JUOC.

5.3. CoBpeMeHHBbIe Tpo(eccoHaIbHBIE 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbBIE
CHCTEMBI.

1. Amnaromus u ¢usnosnorus venoBeka. Hayuno-momynspHselii caitt. ba3a 3nanmii o Ouonoruu
yeaoBeka. DU3HoIIorus, KIeTouHass OMOJIOrUs, FTeHETHKA, Onoxumus - www.molbiol.edu.ru

2. Pecypc «baza 3HaHWi 1O OWMOJOTHM YEIOBEKA» COJCPKHUT YYECOHUKH IO MOJICKYJISIPHON
OMOJNIOTUU  YeNOBeKa, OWOXMMMH, (HU3HOJIOTHM, TEHHOM M OENKOBOW HWHXXEHEpUH -
http://humbio.ru/

3. CopocoBckuii o0pa3oBaTeNbHBIN KypHal Ha caiite WWW.issep.1ssi.ru;
http://www.netbook.perm.ru/soj.html
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Hayunas snekrponnas Oubnuoreka http://elibrary.ru

YHuBepcurerckas napopmaimonHas cucreMa Poccuu http://uisrussia.msu.ru

Becrinataas 6ubimoteka on-line Ha Sibnet http://lib.sibnet.ru

http://www.humbio.ru/, 6a3a 3HaHu# 110 OMOIOTHH YeTTOBEKA
http://www.bio.fizteh.ru/student/files/biology/biolections/ HNurepner-nopran «JlerennapHsolii
®uzrex».htm

http://www.distedu.ru/edu2/index.php Jlexkuuu no sH3UMONIOTHH

6 Huble cBeneHus U (MJIM) MaTepUaJIbl.
6.1.IlpnMepHbIe TeMbl MUCbMEHHBIX Y4eOHBIX padoT

Tembl pedepartoB:

l.
2.

Sl NS

11

13.

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

21

13

benku u ux QpyHKIMM B opranu3me.

Baxneilimne MoHOcaxapuabl W HMX TPOU3BOJAHBIC (QJIbJOHOBBIE U YPOHOBBIE KHUCIOTHI,
caxapocCHupThl, aMHHOCAXapa, TITUKO3UABI U JIp.). bruoiornueckoe 3HaU€HNE MOHOCAXapoB U UX
MPOU3BOIHBIX.

Onurocaxapunbl. HomeHkiatypa u knaccudukaius. XapakTepucTUKa OMOJIOTHYECKH BaXKHBIX
OJIUTOCaXapuIOB.

[Monmucaxapuael (CTPYKTypHbIE © pe3epBHBIC). ['OMO- M reTepomoiucaxapuabl U UX
Ouosoruueckas poJb.

HeiiporymopanbHas perymsius yrieBoaHOro oOMeHa.

®docdo-, chuHTO- ¥ TIUKOTUIUABL. brojgornyeckas posb.

Ctpykrypa, cBoiicTBa 1 pyHKIIMH OMOMeMOpaH. Pollb TUMHIOB ¥ OEIKOB B UX CTPOCHHH.
MexaHu3mMbpl MEMOpaHHOTO TpaHCMOpTa (AKTUBHBIA W TACCUBHBIA TPaHCMEMOpPaHHBIN
IIEPEHOC).

["'opmons (kaccudukanys, MEXaHu3M JICUCTBUS ), OMOJIOTHYECKOE 3HaUCHHE.

. IlentuHble TOPMOHBI. XapaKTEPUCTUKA BAKHEHUILIMX IpeAcTaBUTeneil. MexaHu3m AeucTBus

NENTUAHBIX TOPMOHOB.

. CoBpeMEHHBIE NIPEJCTABIECHUS O CTPYKTYpPE I'eHa.
12.

[TomykoHcepBatuBHBIM MexaHu3Mm OumocuHTe3a JIHK (coBpeMeHHOe TIpencTaBliCHHE).
depMeHThI, 00eCTIeYHBAIOIINE 3TOT MPOIIECC.

O6mee mnpencraBnenue o OuocuHTee PHK. Tpanckpumnuus y mnpokapuor. OcoOeHHOCTH
TPAHCKPHUIIIIUU Y SYKAPHUOT.

YPpOBHHU perynsluu KU3HEHHBIX MPOIIECCOB B )KUBOW MPHUPOJIE.

Huknuyeckue HykineoTupl (MAT®, ul TD) u ux Guomoruyeckast pob.

benku-peuentopsl u perientopHas GpyHKIKA M1a3MaTHUYECKON MeMOpaHbl.

CrpykTypa, cBoOiicTBa M PyHKIIMH OMOMEMOpaH.

broxumus nporpaMMupyeMoil KIETOYHOW CMEpTH (aronTo3a) y >KUBOTHBIX.

Bbuoxumudeckre OCHOBBI HMMYHUTETA.

HetliposH10KpHUHHBIE MEXaHU3MBI PETYJISIUN G YHKIIMA IMMYHHOW CHCTEMBI.

. IIpoctarnaninHbl Kak OMOJIOTHYECKUE PETYIATOPHI.
22.
23.
24.
25.
26.
27.
28.
29.

Kaxk reHpl KOHTPOJIUPYIOT Pa3BUTHE KIIETOK.

JIHK u pak.

Bryrpuxierounsie Ca?’-cBaspiBaronue 6enku. CTpyKTypa 1 MexaHn3M (QyHKIMOHUPOBAHUS.
[Iepenava u TpaHCAYKIMSI TOPMOHATIBHOTO CUTHAJIA B Pa3HBIE YACTH KJIETKHU.

KanpnueBrle HacOChI )KUBOU KIJIETKH.

Oxkcup a30Ta — PEryisiTop KISTOYHOT0 MeTabonmu3ma.

Oxkcua yriieposa — peryJsiTop KJIETOYHOT0 METaboIM3Ma.

DNIEKTPUYECTBO B KU3HU KUBOTHBIX U PACTEHUH.



6.2. IlpumepHbIe BONPOCHI M 3aJaHus / 3a1a4M JJIS1 IPOMEKYTOYHOM aTTecTaluu

Taoauna 9 - [IpumepHbie TeopeTHYECKHE BONPOCHI U MPAKTHYECKHe 3aJaHus / 3a1a4M K

NPOMEKYTOYHOMY KOHTPOJIIO

Pasznessl u TeMbI

[TpumepHBIe TEOPETHYECKHE BOIIPOCH

[IpumepHBIe TpaKTUYECKUE 3a1aHUS

3amus B KJIETKaX
BBICIIIUX
OpraHU3MOB.

/ 3aa4n
9 cemecTp

Knerka kak | CTpoeHue KIEeTKU — BHYTPUKIICTOUHEIC Crpoenue KJIETKU -
eaAnHuLIa OpTraHEeNIbl, IIUNTOCKEIET, IINTO30JIb. BHYTPHUKJIETOYHEIE OpraHesulbl,
(U3HONTOrMYECcKH Pa3mepbl KIIETOK U BHYTPUKIETOYHBIX LIUTOCKEJET, LMTO30Jb. Pa3mMepsl
X nporeccos. | STPYKTYP- 3 KJIETOK u BHYTPHUKJICTOYHBIX
CrpykTypa Perysiiust KIETOUHBIX (YHKLHH. CTPYKTYP. Perynsaumss  KIeTOYHBIX
KJIETKH — byHKIH.

CrpykTypa KJIETKU -
KOMIIapTMEHTAJIN

KOMIIApTMEHTATU3aIUsl B  KJIETKAX
BBICIINX OpraHm3MoB. [luT03015b.
Amnmnapat TNonbmxu. MUTOXOHIpUH.
ITepoxcrcomsl. JIuzocomsl.
DHJOMIa3MaTHUECKUd  PETHKYITYM.
Pa3zmepni KJIETOK u
BHYTPHUKJICTOYHBIX CTPYKTYD.
Perynsiius k1eTOYHBIX (YHKITHIA.

Buyrpukiieroun
BIA U
BHEKJICTOYHBIN
MAaTpPHKC.

Muxkpo¢unaMeHTsl, MHUKPOTPYOOUKH,
POMEXYTOUHBIE MUKPO(DHIAMEHTHI.

Muxkpo¢unaMeHTsl,
MHUKPOTPYOOUKH,
MIPOMEKYTOUHBIE
MHUKPO(DHIIaMEHTHI.

CocTaB BHEKJIETOYHOTO MaTpUKCa
— budpuIIpHBIE Oenkw,
MOJIMCaXapuabl, MPOTEOTTHKAHBI.
bazanpHas MeMOpaHa —
CHenUalIn3upoBaHHAs dopma
BHEKJIETOYHOTO MaTpHUKca.
HuTerpunsl. B3anmopeiicTBue
IIUTOCKEJIETa W BHEKJIETOYHOTO
MaTpHKCA.

Nudopmanmonna
o cucrTema
KIICTKH.

BocnpousBenenue u peanuzanus
TEHETHYECKOW WH(OPMAITUH.
CBoiicTBa reHeTHUECKO# HH(OpMAIIUH.

Knerounoe sapo.  CrpykTypHO-
(hyHKIIMOHATBHAS OpraHHU3aIus
xpoMocoM. KOMIakTHOCTh TeHOMa
JYKapHOT. XpoMOoCOMBI
MiekonuTarommx. Kapuorum.

Permukarnus JJHK u e€ perynsiusi.

KieTouHslil ypOBEHb peTYIISIMH.

TpaHckpumIHs 17§ CTPYKTypa
TPaHCKPHUIITOHOB. Perymnsiuumst
TPAHCKPHITITUH y JYKapHOT.
Ilpoueccunr PHK — kenupoBanue,
HOJINAICHUINPOBAHHE.
XapakTepucTHKa TeHETUYECKOTO
koga. Ctpykrypa pubocoM. CunHTe3
TTOJTUTICTITHIOB Ha pubocome
(Tpancusiuus).
Oomen BemecTB | Onpenenenue noHsATHA 00 oOMeHe BewecTs, | KolmyecTBEeHHOE — OTpezecHHe
¥ DJHepruu B | OHeprun M uHpoOpMmanuu:  MeTaboNu3M, | HOHOB XJI0pa, MarHus u docopa.
KIIETKe. KaTabonm3M,  aHaOONM3M,  PELENTOPHBIC OrnpenelneHne KOHLIEHTPALIUH
CHCTCMBI. [JIOKO36I B KpOBU. BiusiHue
CBs13b MEXIy OOMEHOM OEJIKOB, YTJIEBOIIOB U HHCY/THHA Ha coneprKane
mununoB. OOMEH BemecTB Kak —eIuHas
TJII0KO3bl B KpoBU. OrnpeneneHue
CHCTEMa IIPOLIECCOB. YPOBHU PETYISILHU
oGMeHa BeILECTB B opranmsve, | KOHUCHTPALIH ITIOKO3bI B KPOBH.
Mosekymsipasiii  ypoBemb  peryisuuu. | DTTHHE MHCYJIMHA Ha

COACPIKAaHUC TJIIOKO3bl B KPOBH.
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Onpenencnue o0riero
XOJIECTEpUHA B CHIBOPOTKE KPOBH.
Onpenenenue MOHSITUH 00
oOMEHEe BEIEeCTB, DJHEPTrUU U
uHpOpMaLUu: MeTabOoH3M,
KaTa0oJIn3M, aHa0oJIH3M,
peuenrtopHsie cucteMbl. CBs3b
MEXITY 0o0MeHOM O€JIKOB,
yraeBonoB W nunuaoB. OOMeH

BEIIECTB KaK eJMHas CHUCTeMa
IIPOLIECCOB. YPOBHU pEryJslUU
oOMEHa BENIECTB B OpraHU3ME.
MonexkynspHbIi YPOBEHb
peryssinuu. KineTodHslii ypoBeHb
PETYISILUM.

dusuonorus Hcropuss  oTKphITHS — OMO3neKkTpudeckux | Mcropus OTKPBITHUSA
KJIETOYHOM MOTEHIUATIOB. Knaccnpukauus | 6uosnekTpuueckux MOTEHIUANIOB.
MeM6paHBI. 6H03HCKTpI/I‘IeCKI/IX IIOTCHIIMAJIOB. KJTaCCI/Iq)I/IKaHI/IH
gnonomqecmn 3JICI(TpOFC6H63. OMODIIEKTPHYECKUX MOTEHIMAIOB.
HCpreTuieckad poJib HNOBJICKTPUICCKUX Briomormueckmii 3JIEKTPOTEHE3.
TMOTEHIIAAJIOB. Perynstopnas poIb
OHepreTuyeckas poJIb
6H03HCKTpI/I‘IeCKI/IX IIOTCHIINAJIOB. 6
TpaHncopT BemecTB yepe3 MeMOpaHy. MOSMCKTPUICCKIX MOTCHINAIIOB.
INaccuBHBIH TPAHCIIOPT. AxtupHbiii | T €TY/ATOpHAS poOJIb
TPAHCIIOPT. OMOAIEKTPUYECKUX MTOTEHIINATIOB.
Habmionenne OMO37IEKTPHUUECKUX
sBiieanit (1 u 2 onbiTel ["anpBanu,
onbIT Marreyun).
Ucrtopus OTKPBITHUSA
OMORIIEKTPUYECKUX MOTEHIIUAJIOB.
Knaccudukamms
OMORIIEKTPUYECKHUX MOTEHIIUAJIOB.
buonornueckuii  3JIEKTPOreHes.
OHeprerTuyeckas pOJIb
OMOAIEKTPUYECKUX TOTEHIMAIOB.
Perynaropnas poib
OMOAIEKTPUYECKUX TOTEHIMATIOB.
Tpancnopr BEILECTB yepes
MeMOpaHy. [TaccuBHBII
TPaHCIOPT. AKTHUBHBIN
TPAHCHOPT.
Ca**- Kanbuuesble  Hacochl  xuBOM  KieTku. | CTpoeHHe W paboTa KalbIHEBON
TpaHcnoptupyro | MexaHusm — mepeHoca  HMOHOB  Kaubuus. | ATdasbl. N3odhepmenTsr
[IHE CUCTEMBI H Crtpoenue u paborta kanmbiueBoir ATdaszbl KalIbIMEBOM ATda3mL.
MEXAHM3MEL N3ohepMeHTHI KalbIIUEBOM ?T(Dasm. KasbIieBbie KAHAIEL
+
perynsmmn BHYTpI/IKJICTO‘IHBIC Ca CBs3BIBAIOIIHC CapKOIIA3MaTHUECKOTO
Oenkn — KiIaccudukaunusi, CTPYKTypa U
YPOBHS  KajbLuUs peTuKynayma.
MECXaHU3M (bYHKI_II/IOHI/IpOBaHI/IH. 2+
B KJIETKE. Bnytpukierounsie Ca”"-
CBSI3BIBAIOIIIE Oenku -
KiIaccupukanus, CTPyKTypa H
MEXaHHU3M (YHKIIMOHUPOBAHUSI.
BzaumopeiictBue | MenmaTopsl, CHHAnChl, HMHOTPONHBIA ¥ | Meauaropsl, CHHAIICHI,
KJIETOK — | METabOTPOIHBIN PEIETITOPBI. MOHOTPOIHBIA U METaOOTPOIHBIN
CHHAIICHI u | Penentopsl ropMOHOB, UX THIIBI ¥ G-0€KH. PeIEnTOpHL.
PELENITOPEL. ;AOMQ'OHOCpeHOBaHHHe nytd, ul’ M§>— 1| Ponb cAMP-3aBHCHUMO# CHUCTEMEI
TpancmemOpanHna ~OMOCPC/IOBAHHAIC Ty YT | BHYTPUKIIETOUHON CHTHATH3AIMM.
OMOCPCAOBAHHBIC JIMITNUAAMU U MOHAMU Ca“". o
s nepegaya Ponr ¢cGMP-3aBucuMoil CUCTEMEI

[lytu, omocpenoBannbie 6eaxoM Ras.
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CUTHAJIOB. BHYTPUKJIETOYHOW CHUTHAJIU3ALNH.
MenuaTtopsl. Ponw merabonutoB ochomumnasel
buorennsie C, apaxuJIOHOBON KHCIJIOTBl BO
aAMUHBI. BHYTPHKJIETOYHON CUTHAJIU3ALUU.
buorennsie aMUHBI -
KAaTE€XOJIAMHHBI, nodamuH,
CEpPOTOHUH U THUCTaMUH.
Crpecc, crpecc- | ®ernomen crpecca. Crpecc-peakims. Crpece- | Onpezenenue CTPECCOPHOIi
peanusyromue u | cucrema. CTpecc-mMMHTHPYIOIIE CHCTEMBL. | yCTOMYMBOCTH CepAEUHO-
cTpecc- cocyaucToil cucteMbl. OCHOBBI
JUMUTHPYIOIINE IIPEIPACTIONOKEHHOCTH u
CUCTEMBI. YCTOMUHMBOCTH K CTPECCOPHBIM
HOBPEXKACHUSIM.
deHOMEH  cTpecca. Crpecc-
peaxkuusi. Crpecc-cucrema.
Crpecc-pealiu3yromme CHUCTEMBI.
Crpecc-mTuMUTHpYIOIINE
CHUCTEMBI.
MexaHu3MEbI Bocnanenuwe.  Menuaropel  Bocmanenus. | OmpenesieHue IIOHATHUS
UMMYHUTETA. NmmyHHBIC peaKIum. AHTHTCHBL. | «<uMMYHUTETY. [ 1aBHBIE QYHKIUK
Heitposnmokpuu | KJIETOUHBIE M TyMOpanbHble MMMYHHBIE | ynvyHHOM CHCTEMBI. AHATOMHES H
HblE MexaHu3Mmpl | PCAKIHH. (bU3HONOTHSI UMMYHHOM CUCTEMBI.
peryisuuu M?HeKyMpHHe . OCHOBE | Oy popHBIe 3aKOHOMEPHOCTH
Far—— HEUPOTOPMOHAJIBHOW PETYISAIUA UMMYHHOU DASBUTHS MMMYHHOTO OTBETA.
. CUCTEMEL. Brusguue AKTI u
UMMYyHHOU TJIFIOKOKOPTUKON OB Ha (I)YHKI_II/II/I HMMYHHOﬁ FYMOPaJ'IBHBIe @aKTOpBI
CUCTEMBI. cuctemb.  Bimsmme  anpemepruveckux | AIMMYHHTETA. Cranuu pa3BUTHS
coequHeHmii  Ha  (yHKUMM ~ WMMMyHHoOH | IMMYHHOTO oTBeTa. MMMyHHas
cucTeMbl. BiusHue THpEOTpoIHOro ropMona | HOAcHCTeMa  Koku.  MMMyHHas

Ha (PYHKIHMH MMMYHHOH cHCTeMbl. BnusHue
MOJIOBBIX TOPMOHOB Ha (DYHKITUM UMMYHHOH
CHCTEMBI.

CUCTEMa CIM3UCTBIX 00OJIOUEK.

MonekynspHble OCHOBBI
HEHPOrOPMOHAIIBHON  PETYJIALUU
MMMYHHON cucTembl. BrnusHue
AKTI ¥ MIIOKOKOPTUKOUIOB Ha
GYHKIIMM UMMYHHOH CHCTEMBI.
Biustaue aIpeHEePrUYECKUX
COEIMHEHUN Ha byHKIIH
UMMYHHON CHUCTEMBI. BnusHue
TUPEOTPOIIHOTO  T'OPMOHA  Ha
GYHKIIUM UMMYHHOH CHCTEMBI.
BnusHre MonoBbIX TOPMOHOB Ha
(GYHKIIUY IMMYHHOU CHCTEMBI.

Onpenenenne MIOHATHUS
«UMMYHUTET». | TaBHBIC QYHKIIUN
MMMYHHOU CHCTEMbl. AHATOMUS U
(bU3HONOTHSI UMMYHHOM CHUCTEMBI.

OCHOBHBIE 3aKOHOMEPHOCTH
Pa3sBUTUA HMMYHHOT'O OTBCTA.
['ymopaibHBIC bakTopsI

uMMmyHutTera. Craguu pa3BUTHS
MMMYHHOTO oOTBeTa. MMmmyHHas
noacucremMa Koxu. MmmyHHas
CHUCTEMa CIIM3HUCTBIX O00O0JIOYEK.
MonekynspHble OCHOBBI
HEUPOTOPMOHAIBHON  PETYIISLHT
UMMYHHON CHUCTEMBI. BnusHue
AKTI' ¥ DIIOKOKOPTUKOUJIOB Ha
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(GYHKIIUM UMMYHHOH CHCTEMBI.
Bnusinue aJipeHEPTrUYECKUX
COEIMHEHUI Ha GbyHKITIN
MMMYHHON cucTeMbl. BrnusHue
TUPEOTPOIIHOTO  TOPMOHA  Ha
GYyHKIIMM UMMYHHOH CHCTEMBI.
BnusiHre MONOBBIX FOPMOHOB Ha
(GYHKIIMM IMMYHHOM CHCTEMBI.

Knerounrprit
LIMKJI, aIlOIITO3 M
OHKOI'E€HE3.

Ilepuoapl  kieToyHoro uukiIa. MwuTos.
IuknuHa3aBHCUMBbIE KWHA3bl. CHTHaANIbHBIC
OyTH, UAYUUME K  UKIUH3aBUCUMBIM
KMHa3aM. MexaHu3M JeHCTBHST KOMIUIEKCOB
IMKIMH — LHMKIAH3aBUCHUMBIE KHHAa3bl B
KJIICTOYHOM TIuKiie. KOHTpoib KIETKH 3a
MPOXOXKICHUEM KJIETOUYHOTO IUKJIA.

[lepuoabl  KJIETOYHOrO  IMKIIA.
[{uknuH3aBUCUMBIE KHHA3BL.
CurHanbHble TYyTH, HUIYIIHE K
UKIMH3aBUCUMbIM KMHAa3aM.
MexaHu3m IeUCTBHUS KOMILIEKCOB
OUKIUH —  [UKJIWH3aBUCHMBbIE
KMHAa3bl B KIETOYHOM IIUKIIE.
KonTpons KJIETKH 3a
MPOXOXKICHHUEM KJIETOYHOTO
UKJIA.

ATIONTO3: MYCKOBBIE (PaKTOPHI.
buonornueckass poJsib anonTo3sa.
I'enernueckas npupoaa
OHKOTCHE3a (THmBI T'CHOB,
OTBEYAIONIMX 32  OHKOI'CHE3,
crocoObl  M3MEHEHHs  IeHoMa
KJIETKH). ATIONTO3: CBA3aHHBIE C
HUM IIPOTOOHKOT€HbI u
OMYXOJIEBBIE CYNPECCOPHI.

CocTaBUTEND:
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npodeccop

MuxaiinoBa Hanexna HukonaeBHa, TOKTOp OMOIIOTUYECKUX HAYK,

(pamunus, unuyuanet u dondxcHocms npenodasamens (eii))




