MNHOBPHAYKN POCCUA
SENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YYPEXXOEHUE
BbICLLEIO O5PA3OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeaytowmin kacegpomn
opuodhun3nkm n BuotTexHonormm
B.I"Apmtoxos

18.03.2024 .

PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHbBI

B1.B.04 Perynsauusa mexkneTo4HbIX NpoLeccoB U B3auMoaenucTBumn
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2. Mpodunb noarotoBku/cneymanusaumusa: Guogpuamnka

3. KBanudumkaumsa BbINyCKHMUKA: Marnctp

4. dopma oby4yeHUA: oyHas

5. Kachegpa, oTBevawLan 3a peanmsauuio gucumnnuHbl: kacdegpa 6nodumsnkm n
onoTtexHonormm

6. CoctaBuTtenu nporpammbl: HakBacuHa MapuHa AnekcaHgpoBHa, 4.6.H. JOUEHT

7. PexomeHaoBaHa: Hay4yHo-MeTOANYECKMM COBETOM MELMKO-OMONornyeckoro dakynbteta
18.03.2024 r., npoTtokon Ne 4

8. YuebGHbIn roa: 2024/2025 CemecTp(bl)/Tpumectp(bl): 1



9. Llenn n 3apaym y4e6HON ANCUUNIIUHDBI

Llenbio ancumninunHel SBRNseTcs OCBOEHUE CTyAeHTaMW COBPEMEHHbIX NnpeacTaBneHnn o
dopMax MEXKNEeTOYHbIX B3auMOAEUCTBUN, UX (PU3NKO-XMMUYECKMX OCHOBAX W perynsauuu,
HapyLLEeHUN MEXKMNETOYHbIX B3avMOLAEUCTBUN MNPU HEKOTOPbIX MaTONOrM4Yecknx COCTOSHUSX
opraHusma.

3adayu y4ebHoU OuCyunuHbI:

- N3y4nTb CNOCOOBLI MEXKNETOYHON CUrHanmsauuu,

- M3YYUTb MEXaHW3Mbl CUrHanmsauuMm C MOMOLLbI pPacTBOPUMbIX MOJSIEKYS, peuenTopoB
KNeTo4YHON NOBEPXHOCTU, KOMMYHUKALMOHHbIX KOHTAKTOB;

- U3yYnNTb BHYTPUKIIETOUHbIE CUrHasbHbIE NYTU, CBSA3AHHbIE C MEMOpPaHHbIMK peuenTopamu, U
NX perynsumio;

- U3Y4YUTb POSIb aKTUBHBIX POPM KUCITIOPOaa B MEXKNETOYHbIX B3aUMOAENCTBUSX;

- N3y4nUTb MEXaHU3Mbl KIETOYHOWN rMbenn n nx perynsumio;

- M3YYUTb HapYLEHUS MEXKIETOYHbIX B3auMOAEWCTBMMA Ha npuMepe B3auMOLeNCTBUN
ONYXOSEBbIX KIETOK C KNeTKamu opraHn3ma-onyxosieHOCUTENS, UX Perynaumio;

- U3y4UTb B3aNMOCBA3N HEPBHOW, UMMYHHOW N S3HAOKPUHHOW CUCTEM OpraHu3ma.

10. MecTo yyebHOM AncuunnuHbl B cTpyktype OOI: YacTtb, hopmupyemas yyactHukamum
obGpa3oBaTesibHbIX OTHOLUEHUMN.

D,J'IFI OCBOEHUA AOuUCUUNIUHbI  CTYAOEHTbl OOJDKHbl  3HATb CprKTypHO-Q)yHKU,I/IOHaJ'IbHyI-O
opraHm3auuo KIeToKk M MnxX KOMIMOHEHTOB, KOMIMOHEHTOB Miia3dMmaTnyecKmnx MeM6paH; MMEeTb
npencrasjieHnsa o CTpoeHnn " beHKLI,I/IFIX xenes BHyTpeHHeIZ cekpeuun, CTpyktype beHKLl,I/IFIX
FTOPMOHOB, KJ1€TOK KPOBWU, KITE€TOK HepBHOIZ CcucrtemMbl, UMMYHOKOMMNETEHTHbIX KITETOK.

11. MnaHupyemble pesynbTaTbl O0y4YeHMA Mo AucuMnnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3ynbTaTaMyu OCBOEHUA obpa3oBaTenbHOMU
nporpamMmbl (KOMNETEHUUAMU) U MHAUKATOPaMM UX AOCTUXKEHUA:

Kog HassaHwne Kog(bl) WugukaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMNeTeHuun

MK-1 CnocobeH MK-1.1 AHanusnpyet u 3HaTb: dopmbl MEXKNEeTOYHbIX
nnaHuposaTb paboTy obpabaTbiBaeT B3aUMOAENCTBUN, UX  PUIUKO-XUMUYECKNX
1 BblBpaTb MeToabl nHdopmaumio no OCHOBHbI, HapyLeHns MEXKMNETOYHbIX
peLueHns TemaTtuke B3aMModencTBum npu HEeKOTOpbIX
uccrefoBaTenbCKUX uccrnenoBaHus B NaTonornyecknx COCTOSAHWUSX  OpraHu3Mma;
3ajay afekBaTHo BblOpaHHOM 06nacTn | MexaHu3mbl CuUrHanusauum € MOMOLLbIO
NocTaBMEHHbIM Liernam HayK, B TOM Y/CIe Ha | pacTBOPUMBIX MorneKyn, peLenTopos
C YY4ETOM LLUMPOKOTro MEXONCLMMITIMHAPHOM | KIeTOYHOM NOBEPXHOCTN,
NOHUMaHWA ypoBHe KOMMYHWKaLMOHHbIX KOHTaKTOB;
npodeccnoHansHon BHYTPUKIETOYHbIE CUrHanbHble nyTu,

obnactu n/mnm
obnacTtn obyyeHus, B
TOM YUCIIEe Ha
mMexauncunnimHapHom
YpOBHe

CBsI3aHHblE C MeMOpaHHbIMK peLenTopamu;
ponb  aKTUBHbIX )OPM  KuUcnopoga B
MEXKITETOYHbIX B3aMMOOENCTBUSIX;
MeXaH13Mbl KINeTOYHON rmbenu;
0COBEHHOCTN B3aMMOAENCTBMIA OMyXOMNEeBbIX
KneToK c KneTkamm opraHuama-
ONyXOMNeHOCUTENs; B3auMOCBSA3N HEPBHOWN,
UMMYHHOM " 3HOOKPUHHOM cuctem
opraHusma.

YMeThb: ucnonb3oBaTb TeopeTuyeckue
3HaHMsg No  AuCuUnIIMHe B OGyaywen
npodeccroHarnbHON 0eaTernbHOCTH,
CBs3aHHOM C  uccrnegoBaHnem  dopm
B3aUMOAENCTBUN pasnnyHbIX KNeToK
opraHusma.

Bnapets: HaBblKamu nccnegoBaHus
MEXKITETOYHbIX B3aUMOAENCTBUN.




MK-7

CnocobeH k
opraHusaumm u
npoBeaeHunio
CaMOCTOSATENbHbIX
nccnenoBaHun B
obnactn 6nocmnaunkm n
ounoTexHonornm

MK-7.1

[NpumeHsieT 3HaHue
NPVHUMUMNOB
CTPYKTYPHOM U
DYHKLMOHANbHOM
opraHusaumm
Buronorm4yeckmx
0ObeKTOB,
Brodnanyeckux un
BMOXUMUYECKNX OCHOB
nx
PYHKLMOHNPOBaHUS
npuv peLleHnm
nccrnegoBaTeNbCKUx
3agay

3HaThb: dopmbl MEXKKNETOYHbIX
B3aMMOAENCTBUN, UX PUIUKO-XUMUYECKNX
OCHOBH, HapyLlueHus MEXKITETOYHbIX
B3aMMOOENCTBUI npu HEeKOTOpbIX
NaToONIOrMYECKMX  COCTOSIHUSIX  OpraHun3ma;
MeXaHn3Mbl CUrHanmmMsaumm C  NOMOLLbIO
pacTBOPMMbIX MOneKyn, peLenTopoB
KIeTOYHOMN NMOBEPXHOCTH,
KOMMYHMKaLMOHHbIX KOHTaKTOB;
BHYTPUKITETOYHbIE CUrHanbHble nyTu,

CBA3aHHbIE C MeM6paHHbIMVI peuentopamu;

ponb  aKTMBHbIX OPM  Kucnopoga B
MEXKNETOYHbIX B3aMMOOENCTBUSAX;
MeXaHU3Mbl KNeToYHOMn rmoenu;

0COBEHHOCTN B3aMMOAENCTBMI ONYyXOneBbIX

KNneTokK c KneTkamm opraHusma-
ONyXONEeHOCUTENS; B3aMMOCBSA3N HEPBHOWN,
UMMYHHOW " 3HOOKPUHHOWN cucTem
opraHusma.
YMmeTsb: ncnonb3oBaTtb TeopeTnyeckue
3HaHMA MO  OUCUUNIVHE B Oyaywen
npodeccuoHarnbLHoM OesaATenbHOCTH,
CBsI3aHHOM C  uccrnegoBaHnem  dopm
B3aMMOAENCTBUN pasnnyHbIX KNeToK
opraHusma.
Bnagetb: HaBbIkaMK nccnegoBaHus
MEXKIETOYHbIX B3aMOAENCTBUN.
12. O6beM gncuUNnuHbI B 3a4YeTHbIX eguHuuyax/yac. —3/108
Popma NPOMEXYTOYHOW aTTeCTaLum 3a4em ¢ oUeHKoU
13. TpyaoemMKocTb Mo Bugam y4ebHon paboTbl
TpynoemMkocTb
Bupa yuebHoit paboThi Bcero Mo cemecTpam
1 cemecTp
AyaNTOPHbIE 3aHATUS 44 44
nekymun 14 14
B TOM 4ucne: npakTnyeckme 30 30
nabopaTtopHble
CamocTosTenbHas paborta 64 64
B TOM 4Ymcrie: KypcoBas pabota (NpoekT)
dopma NpoMeXyTO4YHON aTTecTaLmm
(9k3ameH — 4ac.)
UToro: 108 108
13.1. CopepxaHue gUCLUMNIIUHDI
Peannsauus
pasgena
Ne n/n Haumerosanme pasaena CopepxaHve pasgena AMCunnimHbl AvCLMNINHEL C
ANCUUNIUHBI NMOMOLLIbHO
OHMNanH-Kypca,
QYMK*
1. Nekuun
1.1 Cnocobbl MeXKNeTOUYHOM OOwan xapaktepuctuka cnocoboB mexkneToyHon | AYMK
curHanusauum curHanmsauum: cuUrHanmsauus c nomoulbto | «Perynsaums
pacTBOPUMBIX MONEKyn (3HAOKPWMHHAs, NapakpuHHasi, | MEeXKNEeTOYHbIX
CuHanTu4eckas), peuenTopoB KNeTo4YHOW | NpoLeccoB U
NMOBEPXHOCTH, KOMMYHWKALMOHHbIX KOHTaKTOB. | B3aMOAENCTBU
XapakTepucTtuka peLenTopos. Bsaumopencteua | n»
nuraHa-peuenTop. "OpMOHBI. McToropmoHsbl. | https://edu.vsu.r
Helipomeanatopbl, Henpomogynsitopbl. MexaHuambl | u/course/view.p
X OEWCTBMS HA KNeTKn-muweHu. Ponb BHekneTovHon | hp?id=18358




JHK B MexXknetouyHbix B3aumogencrteusix. Pornb
MUKPOPHK B MeXKneTouHbIX B3anmoaencteusix. Pomnb
MUKPOYaCTUL, B MEXKMETOYHbIX B3anMOOENCTBUSIX.
Yyactne UAM® B MEXKNETOYHON CcuUrHanusaumu.
KoHTakTHaa curHanusauuss npu nomoLlun MOMekyn
KNEeTOYHOW MOBEpPXHOCTU. AfresvBHblIE  MOMNEKynbI
knetok. NHTerpuHbl. IMMyHOrnobynuHel. CenekTuHbl.
KagrepuHbl. BHekneTtouHblin  matpukc. LleneBble
coefMHeHMs.

1.2 Mytn nepegaymn Obwas XapaKkTepucTumka nyten nepegaum | AYMK
UHdOpMaLMKM B KNETKY WHdopmaumm B knetky. CwurHantpaHcaoykTopHble | «Perynauus
cuctemMbl  KneTkn. UAM®-onpocpedoBaHHbIE  MYTU. | MEXKINETOYHbIX
urMod-onocpegosaHHele nytn. ulfM®- u  NO- | npoueccoB [
onocpefoBaHHble nMyTu. Ponb NO B MEXKNETOYHbIX | B3aMMOAENCTBU

B3anmogencTeusax. [ytn, onocpegoBaHHble NUNnaamMn | n»

(anauunrnuuepon, uHosutonTpudocdar) u umoHamu | https://edu.vsu.r

Kanbuus, apyrumm nunugamu (amkosaHoumgamun). Ponb | u/course/view.p

aKTMBHbIX POPM KUcropoda B nepepadve curHanos B | hp?id=18358

knetky. [lyTv nepegaum curHanoB B KNETKY,

OMnocpefoBaHHbIE aKTUBHbIMKW hOopMaMu Kucrnopogaa.

AKTUBHbIE  (QOPMbI  KMCIOpoda Kak MNpOMOTOpbI

3110Ka4eCTBEHHOWN TpaHCOPMaLMKN KNETOK.

1.3 MexaHn3Mbl KneTo4HOM OOuwan xapaktepucTvka TUMOB KneTovyHon rubenu. | AYMK
rmbenm AnonTo3s. Hekpos. Aytodarusa. Tunbl anonto3a u ux | «Perynauus
dwmsmonornyeckas  porb. MMyckoBble  hakTOpbl | MEXKNETOYHbIX
anonto3a. MexaHuambl 1 NyTM peanusaumm anontosa, | NpoLeccoB "
ux perynauus. BsammogencTBume curHanbHbIX NyTen | B3anmMoOencTsu

arnonToaa. MaTonorum opraHusma yenoseka, | N»

CBSi3aHHbIE C HapyLleHneM NpoLeccoB anonTosa. https://edu.vsu.r
u/course/view.p
hp?id=18358

14 B3aumogencteuns KNeTok B B3anmogenctemss  KNetok MMMYHHOW, HepBHOM © | OYMK
opraHmame 3HOOKPUMHHOM cucTeM. HapylweHus MexKneTouHblx | «Perynauns

B3aMMOOENCTBUN B OMNyX0oNeBbIX KrneTKkax. | MeXKMNeTOoYHbIX

B3avmMopencTBma  OnyxomneBblX KMETOK W KMIEeTOK | MpoLeccoB "

OopraHn3ma-onyxosieHoCuTenNs. B3sanmogencTteumsa | B3aMMo4encTsm

OMNyXONEBbIX N UMMYHHbIX KINETOK. n»
https://edu.vsu.r
u/course/view.p
hp?id=18358

2. MpakTuyeckue 3aHATUA
2.1 Cnocobbl MeXKNEeTOUYHOM OOwan xapaktepuctuka cnocoboB mexknetoyHon | AYMK
cuyrHanusauum cuUrHanusauuu: curHanusauus c nomoulbto | «Perynsums
pacTBOPMMbIX MOSeEKyn (3HOOKPWHHAs, MapakpuHHas, | MEXKINETOYHbIX

CcvHanTu4eckas), peuenTopoB KNeTo4YHOW | npoueccos "

NMOBEPXHOCTMN, KOMMYHUKaLNOHHBIX KOHTaKTOB. | B3aMMOENCTBU

XapakrepucTtuka peuenTopos. Baaumopgencreus | n»

nuraHa-peuenTop. TOPMOHbI. 'mctoropmoHsl. | https://fedu.vsu.r

HenpomeaunaTopsl, Helipomogynatopbl. MexaHuamebl | u/course/view.p

WX OENCTBUS Ha KNeTKU-mMuwieHn. Ponb BHekneTouHon | hp?id=18358

OHK B MexkneTouHblx B3aumogencTeusix. Ponb

MUKPOPHK B MeXKneTouHblx B3aumogencremsax. Ponb

MUKPOYaCTUL, B MEXKINETOYHbIX B3anMOOENCTBUSIX.

Yyactne UAM® B MEXKNETOYHOW curHanmsaumu.

KoHTakTHas curHanusauus npu  nomoLln MOSeKyr

KNEeTOYHON NOBEPXHOCTU. AAresvBHble  MOSEeKynbl

knetok. NHTerpumHbl. IMMyHOrnobynuHel. CenekTuHbl.

KagrepuHbl. BHekneTtouHblin  matpukc. Lenesble

CoeNHEHMS.

2.2 Myt nepenaun O6was XapakTepucTuka nytewn nepegaum | AYMK
WHpopmMaLnn B KNeTKy WHpopmaumm B kneTky. CurHantpaHcaykTopHble | «Perynauns
cuctembl  knetkn. UAM®-onpocpefoBaHHbIE MYTU. | MEXKNETOYHbIX

ufMd-onocpegoBaHHble  nytu. ulfM®- u  NO-

npoueccos n




onocpefoBaHHble nMyTU. Ponb NO B MEXKNEeTOYHbIX | B3aMMOLENCTBU
B3ammopaencTeusx. [ytn, onocpenoBaHHble nuUNugamu | n»
(anauunrnuuepon, uHosuTonTpudocdart) u umoHamu | https://edu.vsu.r
Kanbuusi, 4pyrumMmn nunugamm (avkosaHougamu). Ponb | u/course/view.p
aKTUBHbIX )OPM KUcropoda B nepegadve curHanos B | hp?id=18358
knetky. [lyTu nepegaum curHanoB B KNeETKy,
onocpefoBaHHble aKTUBHbIMW bOpMaMu Kucriopoga.
AKTMBHble pOopMbl  KMCnopoga Kak MNpPOMOTOpPbI
3110Ka4YeCTBEHHOM TpaHCOopMaLMM KNETOK.
2.3. MexaHn3Mbl KneTo4HOM OOwan xapaktepucTvka TUMOB kneToyHon rubenu. | AYMK
rmbenm AnonTo3. Hekpos. Aytodaruda. Tunbl anonto3da u ux | «Perynauus
dusnonornyeckas pornb. MMyckoBble  aKTOpPbl | MEXKINETOYHbIX
anonto3a. MexaHuambl 1 NyTU peanusauum anontosa, | NpoLeccoB 7
ux perynauus. BsammopencTBue curHanbHbIX NyTen | B3anmMoOencTBu
anonTtoaa. MaTtonoruu opraHuama yernoseka, | Ny
CBSi3aHHbIE C HapyLleHneM NpoLeccoB anonTosa. https://edu.vsu.r
u/coursel/view.p
hp?id=18358
2.4 B3anmopgencTBus KNeTok B B3anmogenctemst  KNetok MMMYHHOW, HepBHOM © | OYMK
opraHusme SHOOKPWMHHOW cucTem. HapyweHns mexkneTouHbix | «Perynsaums
B3aMMOOENCTBUI B OnyXxorseBbIX KneTkax. | MeXKNeTOYHbIX
B3anmogenctensi ONyxoneBbiX KMEeTOK W KMeToK | NpoLeccoB "
OopraHnama-onyxofieHoCUTens. BsaumopelicTeus | B3anmoaencTemu
ONYXONEBbIX WU WMMYHHbIX KNeToK. MeXKneTouHble | Ny
B3aMMoaencTems NMMOLNTOB. MexkneTtouHble | https://edu.vsu.r
B3aumogencTeus  HemtpodmnoB.  MexkneToudHble | u/course/view.p
B3aMMOJENCTBUSI SPUTPOLMTOB. hp?id=18358
13.2. Tembl (pa3genbl) AUCUMNIUHBI U BUAbI 3aHATUN
Ne HanmeHoBaHue TemMbl
CamocTosiTenbHas
n/n (pasgena) gucumnnuvHbl Jlekunn [NpakTnyeckme pabota Bcero
1 Cnocobbl MeXKNeTouHom 8 16 20 44
cuUrHanusauum
2 Myt nepenayn 2 6 15 23
MHOpMaLIMM B KNETKY
3 MexaHn3Mmbl KneTouHOW 2 4 14 20
rméenm
4 Baanmogencteums KneTok B > 4 15 21
opraHusme
NT1oro: 14 30 64 108

14. MeTogu4eckne ykasaHus Ans o06y4aroLwmxcs No 0OCBOEHUIO AUCLMUMIINHDI:

M3yyeHne gucumnnuvHbl «Perynaunsa mMexkneTouHbIX NMPOLIEeCCOB M B3aMMOLENCTBUNY» MNpeaycMaTtpuBaeT
YTeHWe neKuMi, NpoBedEeHNe MPaKTUYECKUX (CEMMHAPCKMX) 3aHATUA M CaMOCTOATENbHY paboTy CTYOEHTOB.
lMogrotoBka K MpPakTUYECKUM 3aHATMAM M CaMOCTOsiTeNbHasi paboTa OCYLWECTBMASKTCSA C MCMONb30BaHWEM
KOHCMEKTOB NeKUun n yyedbHuka n yyebHoro nocobusi: AptioxoB B.I'. Buodmsuka: yuebnuk gns BY3oB / noa peg.
B.I'. ApTtioxoBa. - M. : Akagemudeckun npoekt, 2009. - 294 c. ; ApTioxoB B.I'. CTpykTypHO-(PYHKLMOHANBHOE
cocTosiHMe BromMembpaH 1 MEeXKIeTO4Hble B3anmoaencTeus : y4eb. nocobue / B.I'. ApTtioxos, M.A. HakBacuHa. —
BopoHex : UML BI'Y, 2008. — 156 c. CTyaeHTbl 0TBEYatoT Ha BONPOChI, BbINOMHAOT TECTOBbIE 3ajaHNs N 3a4aHuUs
TekyLlen atTecTaumm.

CTyOeHTbl 3HaKOMATCHA C TeoOpeTU4EeCcKMM MaTtepuanoMm B npoLecce NeKUMOHHOro Kypca, CaMOCTOATENbHO
npopabaTbiBalOT U ycBauBalT TeOpeTMyeckue 3HaHWs C UCNOMb30BaHWMEM peKkoMeHayemon y4yebHowm
nuTepaTypbl COrnacHoO ykasaHHOMY cnucky (n.15).

Tekylwlas atTectayms obecrnevMBaeT NPOBEPKY OCBOEHUS y4eOHOro marepuana, npuobpeTeHnss 3HaHWMN,
YMEHUA W HaBblkOB B MpoLecce ayauMTOPHOM M CaMOCTOATENbHOM paboTbl CTYAEHTOB, (OPMMPOBAHMS
komneTteHuun (MK-1, MK-7).

Tekywaa atrectauunsa no gMCUUNIMHE NPOBOAUTCA 2 pa3a B CeMecTp. Tekylme aTtrectayumn BKIYalT B
ce0bs1 BbIMOSTHEHNE TECTOBLIX M MHbIX 3a4aHN K NTEKUUAM U pasgenam SUCLMMITUHGIL.

lNpn noarotoBke K Tekywen artrectaumm CTyOeHTbl U3ydaloT W KOHCMEKTMPYIOT pPeKoMeHOyemyto




npenogasateneM y4ebHylo nuTepatypy no TemMam FEKUMOHHbIX U CEMMHaPCKUX  3aHATUWA, CaMOCTOATENbHO
0oCBauMBaloT NOHATUMHBIN annaparT.

lMnaHnpoBaHve 1 opraHu3aums TeKymMx aTTecTaunm 3HaHWM, YMEHWA W HaBbIKOB OCYLLECTBMSETCH B
COOTBETCTBMU C copepxaHvem paboyen nporpammbl U KaneHgapHO-TeMaTUY4eCKMM MNaHoOM C MPUMEHEHUEM
hoHa OLLEHOYHbIX CpeacTB.

Tekylwas aTrectauus aBnseTca ob6a3aTensHON, ee pe3ynbTaTbl OLEHUBAOTCA B HanneHoW cucteme u no
peweHntio kadegpbl MoOryt ObiTb Yy4TEeHbl MpU  MNPOMEXYTOYHOW aTTecTtauum obydatowmxcd. Popmon
NMPOMEXYTOYHOW aTTecTaLMmn 3HaHUA, YMEHUIA N HABLIKOB ODy4atoLLMXCA ABMSETCS 3a4eT C OLEHKOMN.

OcBoeHMe cogepxaHus  OUCUMNIUHBI  OCYLLECTBNSAETCA C  MCMOSIb30BaHUMEM  AMCTaAHLUMOHHbIX
obpaszoBatenbHbix TexHonorni (JOT) — anekTpoHHOro y4ebHoro kypca «Perynauus MexkneTo4HbIX MPoLEeCCOB U
B3aMMOJENCTBUI», pPacnonoXeHHoro no agpecy: https://edu.vsu.ru/course/view.php?id=18358 Ha nopTtane
«OneKTPoHHbIN yHUBepcuTeT BIY». [Nepea Havanom y4ebHbIX 3aHATMIN 0ByYaroLLNACS AOIDKEH:

1. MNpoBepuTb Hanuume gocTyna K Kypcy. B cnyyae BbisiBneHus npobneM CBOEBpeMEHHO 0bpaTuTbCs K
npenogasaTternto Unn B cryxby TeXHNYEeCKon NoaaepxKu.

2. Usyuntb uHTepdpelnic Kypca, 3HaTb crnocobbl B3anmoaencTeBus ¢ npenopaBaTtenem B pamkax JYK:
coobLeHne Ha opyme, OTNpaBKa NIMYHOro CoodLLEeHUS, YaT.

3. OsHakomMuTbCA C Uenbld U 3agavamu AUCLMNNWHBI, nepedyHemM (OPMUPYEMbIX KOMMETEHUUA W
pe3ynbTaTtoB 00y4YeHUs, NporpamMmmon AUCLMNIMHDLI, KaneHaapHbIM NiaHoM, TPAaeKTOpUEN OCBOEHMS AUCLIMMNIUHDI,
KOMMNJIEKCOM BOMPOCOB M TpeboBaHMIM AN MPOMEXYTOYHOW aTTecTauumn.

4. O3HaKOMUTBCS C MEpPEeYHEM OCHOBHOW W [OMOMHWUTENBHOW nuTepaTypbl, @ TaKKe CMMCKOM
3MNEKTPOHHBIX 0Opa3oBaTerbHbIX PecypcoB, HEOOXOAUMbIX AN OCBOEHUSA AMCUMNAMHBLIL. [lony4nTb gocTyn K
3NEKTPOHHbIM BUBNMOTEYHLIM CUCTEMAM, Ha koTopble odopmieHa nognucka Pre0Y BO «BlY».

CTyaeHTbl 3HAaKOMATCS C TEOPETUYECKMM MaTepuarnom B NpoLecce NEKUMOHHOro Kypca, CaMoCTOSATENBHO
npopabaTbiBalOT U ycBauBalT TEOpPETMYECKMe 3HaHWs C UCNOMb30BaHWEM pEKOMEeHOyemMon y4yebHowm
nutepartypsbl, ydebHO-MeTOAMYECKMX NOCOBMI, COrNacHO ykaszaHHOMY cnucky (n.15).

15. lepeyeHb OCHOBHOM WU [AONONHUTENLHOW NUTEpaTypbl, PEeCypCoOB MWHTEPHET,
Heob6XoAUMbIX AN OCBOEHUA AUCLUNSIUHDI

a) OCHOBHas nutepartypa:

Ne n/n McTOYHMK

1 Apmioxosg B.I". buogpusuka: yuebHuk dnsi BY3oe / nod ped. B.I. Apmroxosa. - M. :
Akademuyeckuti npoekm, 2009. - 294 c.

6) LononHuTenbHas NuTeparypa:

Ne n/n MICTOYHNMK
HakeacuHa M.A. MexaHu3smbi knemoyHoU euberiu: anonmos, aymogaausi, HeKpo3:

2 y4eb.nocobue / M.A. HakeacuHa, B.I. Apmioxoe. — BopoHex : Msdamenbckul dom BI'Y, 2019.
— 164 c.
Apmioxoe B.I. CmpykmypHO-byHKLUUOHaNIbHOe cocmosiHue buomembpaH U MeXKIemoyHbie

3 g83aumoldetlicmeus : y4yeb.nocobue / B.I. Apmioxos, M.A. HakeacuHa. — Boporex : UL BI'Y,
2008. — 156 c.
Apmioxos B.I". buonoau4eckue MembpaHbl: CmpyKmypHasi opeaHu3auyusi, hyHKyuU,

4 Moducgpukayusi chusuKo-xumudeckumu azeHmamu : y4eb.nocobue. / B.I". Apmioxos, M.A.

HakeacuHa. — BopoHex: N38-e0 BopoHex.2oc. yH-ma, 2000. — 296 c.
FanakmuoHos B.I". immyHonozaus: y4eb.nocobue no 6uon. cney. / B.I". MNanakmuoHos. — M.:

° Academia, 2004. — 523 c.

6 MonekynsapHas 6uonoaus knemku : 6 3 m. /b. Anbbepmc [u dp.]. — M. : Mup, 1994. — T.1. —
517 c.

7 leHHuc P. buomembpaHbi: MoneKynapHas cmpykmypa u ¢pyHkyuu / P. FeHHuc. — M. : Mup,
1997. - 624 c.

8 lManbyes M.A. MexxknemoyHble 83aumooeticmsusi / M.A. lNanbuyes, A.A. UsaHos. — M.:
MeduuyuHa, 1995. — 224 c..

9 Abpamos B.B. Bzaumodelicmaue ummyHHOU u HepeHou cucmem / B.B. Abpamos. —
Hoeocubupck: Hayka, 1988. — 166 c.

10 Mywkambapos H.H. MonekynspHas 6uonoeus : y4eb.nocobue / H.H. Mywkambapos, C.J1.

Ky3Heuyos. — M. : OO0 «MeduyuHckoe uHhopmayuoHHoe azeHmemeoy, 2003. — 544 c.

B)MH(DOPMALMOHHbIE 3NEKTPOHHO-06GpasoBaTenbHble pecypcebl(0urLmanbHble pecypehbl MHTEPHET)™:
Ne n/n Pecypc

1 www.lib.vsu.ru — 3H6 Bl'Y

2 Elibrary.ru — Hay4yHasi anekmpoHHasi bubnuomeka



http://www.lib.vsu.ru/

https://edu.vsu.ru/course/view.php?id=18358 — 3YK «Peaynayus MexknemoyHbiX poyeccos u

3 - = .

e83aumodelicmeuli» Ha rnnamgopme «neKkmpoHHbIl yHusepcumem BIY»

lMokpoeckuli A.A. KnemoyHasi cueHanusauusi [OrnekmpoHHbIl pecypc]. y4ebHoe nocobue/
4 lMokpoeckuli A.A., Tumosa H.M.— 3nekmpoH. mekcmoabie daHHbie.— KpacHOsIpCK:

Cubupckuli ¢pedeparnbHbili yHugepcumem, 2019.— 116 c.— Pexum docmyna:
http://www.iprbookshop.ru/100031.html.— 35C «IPRbooks»

buoghusuka [OnekmpoHHbIl pecypc]: y4ebHuk Onsi 8y3oe/ B.I'. Apmioxos [u dp.].— Onekmpo-H.
5 mekcmosbie 0aHHbie.— Mockea, EkamepuHbypea: Akademudyeckuli lpoekm, [Jenosas KHuUza,
2016.— 295 c.— Pexum docmyna: http://lwww.iprbookshop.ru/60018.html.— 356C «IPRbooks»

16. MNMepeyeHb y4eObHO-MeTOANYECKOrO ob6ecnevyeHns AnNsi CaMOCTOATEeNbHOM paboTbl

Ne n/n NcTOYHMK

1 Apmioxoe B.I". buogpusuka: yyebHuk dnisi BY3oe / nod ped. B.I'. Apmroxosa. - M. :
Akademuyeckul npoekm, 2009. - 294 c.
HakesacuHa M.A. MexaHusmbi knemoyHoU euberiu: anonmos, aymogaausi, HeKpo3:

2 yqeb.nocobue / M.A. HakeacuHa, B.I. Apmioxos. — BopoHex : MsGamenbckuli dom BI'Y, 2019.
— 164 c.
Apmroxoe B.I. CmpykmypHO-byHKLUUOHAaNIbHOE cocmosiHue buomembpaH U MeXKIemoyHbie

3 e3aumoldetlicmeus : y4yeb.nocobue / B.I. Apmioxos, M.A. HakeacuHa. — BopoHex : UL BI'Y,
2008. — 156 c.

peanusauun y4ebHOWM
TexHonornn (OOT,

17. OOpa3oBaTesfibHble TEXHOMOrMu, MUCNOfb3yeMble MNpu
AUCLUMNSINHBI, BKIOYas AUCTaHUMOHHble obpa3oBaTeribHble
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Oy4YeHue):

OcBoeHune cogepxaHua OmcumniinHbl OoCyLllecTBnAeTCA C uUcnosnb3oBaHMEM AOUCTAHUMOHHbIX O6pa3OBaTeJ'IbeIX
TexHonormn (OOT) — 9nekTpoHHOro y4ebHOro kKypca «Peaynauyus MexXKIemoyHbiX [poyeccos U

g83aumodelicmeuli», pacnonoxeHHoro no agpecy: https://edu.vsu.ru/course/view.php?id=18358 Ha nopTane
«ONEeKTPOHHbIN yHUBepcuTeT BIMY».

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme QUCLUNIINHDI:

YuebHas ayautopusi Ans NpoBegeHns 3aHATUA NEKLMOHHOTO Tuna:

CneuvanunsmpoBaHHas mebenb, MNMpoektop EpSONEMP-X52, HoytByk SamsungNP-RV410 SO1R ¢ BO3MOXHOCTbHO
nogkntoyeHus K cetn «MHTepHeT», WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome.

YuebHas aygutopus Ans NPOBEOEHWS 3aHATUMA CeMMHapCKOro Tuna (NpakTuyeckue 3aHAaTus), Ans nposedeHus
rpynnoBbIX N MHAVBUAYAMbHbBIX KOHCYMNbTaLUNA, TEKYLLEro KOHTPONS U NMPOMEXYTOYHOW aTtTecTaumm
CneuuanunsmpoBaHHas mebenb, MNMpoektop EpSONnEMP-X52, Hoytoyk SamsungNP-RV410 SO1R ¢ BO3MOXHOCTbIO
nogkntoyeHus K cetn «MHTepHeT», WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome.

19. OueHo4HbIe cpeacTBa ANs NPOBeAEeHUA TEKYLen U NPOMEXYTOYHOM aTTecTauum

MopsiAoOK OLEHKM OCBOEHUS obyyarlmmuca yd4eGHOro MaTepuana onpegensieTcs
coaepxaHueM creayoLmx pa3aenos AUCLUUNIUHBIL:

HanmeHoBaHue
NugukaTop(bl)
Ne pasgena
KomneTeHuwnsi(n) JOCTMKEHUSI OueHouYHbIE cpeacTBa
n/n ANCLMNITUHBI
KOMMeTeHL MK
(Moayns)
MK-1: CnocobeH MK-1.1: Bonpocebl 1 3agaHus k pasgeny 1
nnaHmpoBaTb paboTy AHanuanpyet u TecTbl
1 BbiGMpaTb MeToAbl obpabaTbiBaeT
peLueHns MHopMaLMo No
nccregoBaTeNbCkux TemaTtuke
3ajad agekBaTHO nccnenoBaHus B
Cnocobbl A A A N
- NOCTaBEHHbIM BbIBpaHHOWM
1. | MexKrneTo4yHou
Lensm c y4eTom obnacTtu Hayk, B
curHanmusauum
LLIMPOKOTO TOM Yuche Ha
NMOHUMaHWS MeXONCLUMMITMHAPH
npodeccuoHanbHon OM YypOBHe
obnactu u/vnu
obnacTtun obyyeHus, B
TOM YuUCre Ha MK-7.1: Bonpocebl 1 3agaHus kK pasgeny 1



https://edu.vsu.ru/course/view.php?id=

HavnmeHoBaHue
NHaunkaTop(bl)
Ne pasgena
KomneTteHums (1) OOCTUXEHUs! OueHouHble cpeacTBa
n/n ONCLUUNINHbI
KOMMeTeHL MmN
(mogyns)
mMexauncumnnuHapHo | lNMpumeHsaeT 3HaHne TecTbl
M YpOBHe NPUHLMMNOB
MK-7: CnocobeH k CTPYKTYPHON U
opraHmsaummn un YHKLMOHaNbHON
NpoBeAEHUNIO opraHusaumu
CaMOCTOSATENbHbIX Buonormyeckux
uccrnegoBaHun B 06BbEKTOB,
obnactn 6noduankm | Guodnsndecknx un
n BroTexHonormm BUOXMMUNYECKMX
OCHOB UX
PYHKLNOHUPOBAHN
S NpW peLleHnm
ncenenoBaTenbCcku
X 3agay
MK-1.1:

AHanuaupyet n
obpabaTbiBaeT
MHdOpPMaLNIo No

MK-1: CnocobeH TemaTuke
nnaHmposaTb paboTy nccnenoBaHus B Bonpocsl 1 3agaHus k pasgeny 2
1 BbIBupaTb MeToabl BblIBpaHHOWM TecThbl
peleHns obnacTtu Hayk, B
nccnenoBaTenbCKnx TOM 4ucne Ha
3agay agekBaTHo MEXOUCUMNINHAPH
NnocTaBMneHHbIM OM YpOBHE
Lensm ¢ y4eTom
LLIMPOKOTO
NOHVMaHUs MK-7.1:
Myt nepenayn npodeccuoHansHon | MNMpuMmeHsieT 3HaHue
WHdopmauum B obnacTtv n/vnu NPVHLMMOB
KNeTky obnactn obyyeHus, B CTPYKTYPHOM "
TOM 4ucne Ha dYHKLUMOHaNLHON
MEXANCUUNINHAPHO opraHusaumm Bonpocbl 1 3agaHus k pasgeny 2
M YpOBHE Bronorn4yeckmx TecTbl
MK-7: CnocobeH k 00bekToB,
opraHmsauum un Buromanyecknx n
NnpoBeAEHNIO BUOXUMUNYECKMX
CaMOCTOSITENbHbIX OCHOB UX
nuccrnenoBaHun B PYHKLMOHNPOBAHU
obnactu 6Modunankm S NpU peLleHnn
n BroTexHonormm nccnefoBaTenbCKu
X 3agay
MK-1: CnocobeH MK-1.1:
nnaHupoBaTb paboTy AHanusmpyet 1
1 BbIBpaTe MeToabl obpabatbiBaeT
peLueHns nHdopmaumio no | Bonpochl 1 3agaHus kK pasgeny 3
nccnenoBaTenbCKux Temartumke TecThbl
MexaHn3mbl 3ajad agekBaTHO nuccnenoBaHus B
KneToyHon rubenm NoCTaBlIEHHbIM BblGpaHHOM
Lensim ¢ y4etom obnacTtu Hayk, B
LLUMPOKOro TOM Yucne Ha
NMOHUMaHWS MeXONCLUMMITMHAPH
npodeccuoHanbHon OM YypOBHe

obnacTtu n/vnu




HavnmeHoBaHue
No paznena NHaunkaTop(bl)
n/n AMCLIUNAWHbI KomneTeHuwns(un) OOCTMKEHUS OueHouHble cpeacTBa
KOMMeTeHL MmN
(mogyns)
obnacTtun obyyeHus, B
TOM Yucre Ha MK-7.1: Bonpocebl 1 3agaHus kK pasgeny 3
mMexauncumnnuHapHo | MNMpumeHsaeT 3HaHne TecTbl
M YpOBHe MPUHLMMOB
MK-7: CnocobeH k CTPYKTYPHOM U
opraHmMsaumm un YHKLMOHaNbHON
NpoBeAEHUNIO opraHusaumu
CaMOCTOSATENbHbIX Buonormyeckux
uccrnegoBaHun B 06BbEKTOB,
obnactn 6noduankm | Guoumsndecknx n
n BuoTexHonorum BMOXMMUNYECKNX
OCHOB nX
PYHKLMOHNPOBAHU
S NpU peLLeHnn
nccnegoBaTenbCKu
X 3agad
MK-1.1:
AHanuaupyeT n
obpabaTbiBaeT
WHOopMaLMIo No
MK-1: CnocobeH TemaTuke
nnaHmposaTb paboTy nccnenoBaHus B Bonpocsl 1 3agaHus k pasgeny 4
1 BbIBupaTb MeToabl BblIbpaHHOWM TecThl
pelleHns obnacTtu Hayk, B
nccrnegoBaTenbCKux TOM 4ucre Ha
3ajay agekBaTHo MeXONCLUMNITMHAPH
NnocTaBMneHHbIM OM YPOBHE
Lensm ¢ y4eTom
LLIMPOKOTO
NOHVMaHUs MK-7.1:
. npodeccuoHansHon | MNpumeHsaeT 3HaHne
4, BsaumonencTams obnacTtu n/vnu NPUHLKUNOB
KrNeToK B opraHnsme ~
obnacTtn obyyeHus, B CTPYKTYPHON U
TOM 4ucne Ha dyHKUnoHansHon | Bonpocsl 1 3agaHus kK pasgeny 4
MEXANCUUNINHAPHO opraHusaumm TecThbl
M YpOBHe Buonormyeckux
MK-7: CnocobeH K 06BbEKTOB,
opraHmsauum un Burocpmanyecknx n
NnpoBeAEHNIO BUOXUMUNYECKMX
CaMOCTOSITENbHbIX OCHOB UX
nuccrnenoBaHun B PYHKLMOHNPOBAHU
obnacTtn 6uodunsnkm S NpW peLleHnm
n BroTexHonormum nccnegoBaTernbCKu
X 3aga4
lMpomexyToyHas aTTectauusi MepeyeHs 8oMpPocos K 3a4emy,
dopMa KOHTPONS — 3a4€eT C OLLEHKOMN

20. TunoBble OLEHOYHble cCpeAcTBa M MeToAMYECKMe MaTepuanbl, onpegensroline
npoueaypbl OLleHUBaHUA

20.1. TeKyWwMi KOHTPOIb YyCNeBaeMocTu

KoHTpornb ycrnesaeMocT No AUCUMNNIMHE OCYLLECTBMAETCS C MOMOLLbIO CreayoLmMX OLEeHOYHbIX
CpencTs:
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BOMPOCHLI U SA0AHUA K PA3OENY 1
CnocoObl MeXKNeTo4YHOW cUrHanusaumn. iInctaHTHble B3aMMoaeNCTBUS KINeToK.
Ba3oeast yacmb
OO6Llan xapakTepucTuMka CrnocobOB CUrHammusauMum C MOMOLLbH PacTBOPUMMBIX MOMEKYN (3HOOKPUHHAS,
napakpuHHasi, CMHanTu4eckas).
PeLenTopbl rOpPMOHOB, NX XapakTepucTuka. Bsaanmogencremsa nuraHg-peuenTop.
LinpkynupytoLume ropMoHbl: Mecto obpasoBaHus, knaccudukarms.
MexaHn3mbl AencTBus rmapoduneHbIX U rMapodOOHbLIX FOPMOHOB Ha KIETKU-MULLIEHU.
'mcToropmoHbl. Onpegenexnune, knaccugukaLms, MexaHm3mMbl JENCTBUS HA KNETKU-MULLEHN.
UHTepnenknHbl.
dakTop Hekpo3a onyxonen.
UHTepdepoHbI.
Henpomeanatopbl, HempomMoaynsatopbl. MexaHuambl OEUCTBUA Ha KNEeTKU-MULIEHU. WMOHOTPOMHbIE W
MeTabOoTpOmnHbIE peLenTopbl.

. Ponb HK B MeXKNeTo4HbIX B3anMoOaeNCTBUSIX.

. Ponb MnkpoPHK B MEXKNETOYHbLIX B3aMMOOENCTBUSIX.

. Ponb Mukpo4dacTul B MEXKNETOUHbLIX B3anMOOeNCTBUSX.

. CBsA3n ©n B3aMMOAENCTBUS, OMOCPEAOYIOLINE MEXKIETOUYHbIE KOHTaKThl. Cnabble cBs3n. Cnabble

B3aumogencTeus. BogopoagHas cBasb. [prupoga cunbHbIX CBA3EN.

3A0AHUA

YCTaHOBUTb COOTBETCTBME:

1) cpakTop Hekposa onyxonwu; 2) uHterpuH; 3) I'Td-ceasbiBatowmi 6enok; 4) nHcynuH; 5) uAM®; 6) T-
KNeTouYHbI peuenTtop; 7) peuenTtop-kaHanodopMmep; 8) uHTepnenkuH-1; 9) rnukodopuH; 10)
auetunxonuvH; 11) npoTenHknHasa; 12) UMMYHOrnobynuH. A — AanbHSAA CUrHanM3aumsi ¢ MOMOLLbIO
CcekpeTupyembix Monekyrn; B — KOHTakTHas curHanmMsauus C MNOMOLLbIO  MOJSEKYN  KIeTOYHOMN
NMOBEPXHOCTM.

YCTaHOBUTbL COOTBETCTBUE:

1) auetunxonuH; 2) daktop Hekposa onyxonu; 3) MHTepdEepoH; 4) MHCYNWH; 5) MHCYNUHONOZOOHbLIN
akTop pocTta; 6) rmytamar; 7) agpeHanuH; 8) anuaepmanbHbii pakTop pocTa; 9) ructamuH; 10)
TUPOKCUH; 11) rauumH; 12) TecTtocTepoH. A — 9HOOKPUHHas cwurHanusaums; b — napakpuHHas
curHanusauus; B — cuHanTuyeckas nepenava.

3anonHuTe Nponyckn (BOCCTaHOBUTE NOCEeA0BaTENbHOCTb COOLITUR):

ComaTocTtatvH — ... — [[Td-cBA3bIBaOWMA 6enok — ... — UAM® — ... — ... — 6enok-® — ...

AUETUNXONUH — H-XONMHOPEeLenTopbl —... — ... — ...— Buonorndyeckmin acpdexT (+ ero gIMTenbHOCTb)

ALETUNXONUH — M-XONMHOPELLENTOPbl —... — ... — ...— Buonormdyeckuin apdekT (+ ero 4NMTENBHOCTD)

dakTop HeKpo3a onyxonu — ... — ... — ...— OMonornyecknin apexT (+ ero 4NMTENBHOCTD)

TecToCTEPOH — ... — ... — ...— Buonornyecknii apdekT (+ ero ANUTENBHOCTD)

ALETUNXONNH CTUMYNMPYET COKpaLLEHMNE BOJTIOKOH CKENETHON MYCKynaTypbl U B TO )Xe BPeEMS yMeHbLUAeT

4YacTOTy M CWMY COKpalLleHUA KMeToK cepaeyvyHon mbiwubl. OObACHWTE, C YEM CBA3aHO pasfnuMyHoe

OelcTBME aueTUnXomnvHa Ha pasHble KNeTKU-MULLEHMN.

OpHa curHanbHas Mosnekyna CBA3bIBAETCA C UOEHTUYHBIMU peLienTopamMy Ha PasHbIX KNeTax-MULLEHSAX U

BbI3bIBAET pa3Hble adpdekThl. [ovemy?

Kakne natomormyeckme COCTOSIHUSA YeroBeka CBs3aHbl C  HapyleHUsMW MpoLEecCOoB AarbHen

CUrHanm3auum KneTok ¢ NOMOLLbI CEKpeTUpyeMbIX Monekyn? Kak nx MoXHo neumtb?

KakoBbl HanpaBneHUs NpakTU4eCcKoro UCMOSib30BaHUSA pe3ynbTaToOB UCCNEAOBaHUN PONiN BHEKNETOYHOM

OHK, mnkpoPHK 1 MnkpoyacTuy, B MEXKNETOYHOM CUrHanmM3aunn?

KakoBbl BO3MOXHblE pasnuMunsi B CTPYKTYPHOW OpraHv3aumyM peuenTopoB, CBs3biBaloWMX 0OenkoBo-

nenTUaHbIE FOPMOHbI, U PELLENTOPOB-UOHHbIX KAaHamNoB?

Mpennoxnte cxembl NPOBEOEHUST IKCMIEPUMEHTOB MO WCCNEAOBAHUID MEXKNETOYHOW CUrHanmMsauum c

MOMOLLIbIO PACTBOPUMbBIX CEKPETUPYEMbIX MOSEKYIT KNETOK KPOBU U APYrMX TUMOB KMNETOK.

BapuamueHasi Yacmb
[ncTaHTHbIE B3aMMOAENCTBMSA LeneBblX KNEeTOK (MMMEOLUNTOB, HENTPOMUIOB, 3PUTPOLIMTOB, OMYXONEBbIX
N OpYyrux KNeTok, KoTopble ABNSTCA OObeKTaMn HayyYHbIX MCCNEA0BaHNN CTYAEHTOB).
3anonHuTb Tabnuusbl:

npOE,yKLI,I/IFl FTOPMOHOB L EJNTIEBLbIMU KIETKAMU

"opMoHbI (UMpKynupytoLime, KneTkn-muueHm O dbekTbl

rMCTOrOPMOHBI,
HenpomeamnaTopsl)




BnusHue TOPMOHOB Ha LiefnieBbl€ KNeTKN

rOpMOHbI N NX KNeTkn- ad)d)eKTbl B LieneBbIX KrneTkax, Bbl3BaHHbIE AENCTBUEM ropmMoOHOB

NpoayLEHTHI

CpoenaTb BbiBOAbI O TUNAxX AMCTAHTHLIX B3aMMOAEWCTBUI LieNeBbIX KNETOK C APYrMMU KIeTKamMu opraHu3aMa U ux
ponu B PErynnpoBaHnm oyHKUMIM LieNeBbIX KNETOK.

ONorLON P

=

KoHTakTHble B3auMmogencTBUs KNeTok
baszoeast yacmb
OOuwan xapakTepucTMka cnocoboB KOHTaKTHOW CUrHanmu3auum npu NoMoLUM MOJSIEKYN  KNeTOYHON
NMOBEPXHOCTMU.
AOresvBHbIE MOMEKYIbI KIETOK.
MHTerpuHbl, UX xapakrepucTtuka.
MMyHOrnobynunHbl, X XxapakTepucTumka.
CenekTuHbI, NX XapaKkTepucTumka.
KagrepwHbl, Ux xapaktepucTuka.
BHeKNeTouYHbI MaTpPUKC, Ero XapakTepucTuka.
LLleneBble coeqMHEHUS, X XapaKTepuUcTuka.
BapuamueHasi 4acmb
KoHTaKTHble B3aMMOOencTBMS LieneBbiX KNeTok (MMMAOLMTOB, HEUNTPOMUIOB, 3PUTPOLIUTOB, ONYXONEBLIX).
3anonHuTb Tabnuuy:
KoHTaKTHble B3aMOAENCTBUSA LIENEBbIX KNEeTOK

ApresnBHble MOMEKYIbI LeneBbiX «CybcTpaTtbl» agre3nBHbIX Bo3amoxHble adhdekTbl B

KNeToK Monekyn (agre3vBHble MOMeKynbl LeneBbIX KreTkax
APYrvX KNeToK, BHEKMETOUHbIN
MaTpUKC)

CoenaTb BbIBOAbI O TUMaxX KOHTAKTHbIX B3avMOAENCTBUM LeNeBbIX KNETOK C APYrMMU KIeTkamu opraHusmMa u mx
ponu B perynnupoBaHnm oyHKLMIA LieneBbIX KNETOK.
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BOMNPOCHI U 3SAOAHUA K PA3OENY 2 «MyTtu nepeaayun nHdopmMmaumm B KNeTKy»

Ponb akTMBHbIX hOpM KUCNOpOAA B MEXKKIETOYHbIX B3aMMOAEeNCTBUAX
basoeast yacmb

AkTuBHbIE hOpMbI Kcropoaa: obpasoBaHue, CBOMCTBA, Buonornyeckas ponb, NyTW yTunusaumu, MeToabl
oBHapyXxeHus.
YTo Takoe MepoKCUOHOE OKUCIEHWEe NUNUOOB, Kakve akTopbl WMHULMUPYIOT 3TOT NPOLIECC, KakoBsa
nocneaoBaTenbHOCTL CTaAWN ero passuTna?
B yem oTnnymMe CMHIMETHOrO MOMEKYNAPHOIO KUCIIOPOoAa OT APYrMX akTMBHbBIX hOpM kucnopoaa?
YT0 Ha3bIBalOT OKCUAATMBHON MoandMKaumen MakpoMOeKyr U OKUCIIUTENbHLIM CTPeCcCoM?
Hante onpegeneHve MNOHATUS  «aHTUOKCUAAHTbI». KakoBbl OCHOBHblE MEXaHu3Mbl OENCTBUSA
aHTMOKCUOAHTOB?
KakoBa porb akTMBHbIX (DOPM KUCHOpOAa B rpoueccax nepefavv BHELWHEro curHana B KMNeTky U B
MEXKIMETOYHbIX B3aUMOLAENCTBUAX?
B akTvBaumn Kakmx cUrHanbHbIX NyTen B KNETKe y4acTBYIOT akTUBHbIE (DOPMbI Kucrnopoga?
Ha kakom ocHOBaHMN akTUBHbIE (POPMbI KUCIOPOAA OTHOCAT K KIacCy BTOPUYHBIX MECCEHIKEPOB?
Ponb akTuBHbIX (hOpM KMcnopoaa B nepefade CUrHanoB B KNETKY.

10 OdpekT «cBnaeTens» Npu BO3AENCTBMU NOHU3NPYIOLLIMX N3NYYEHWUIA B ManbIX 033X Ha KNeTKu.
11. YyacTtue nepokcuga Bogopoaa B nepefadve curHana oT KNeTku K KneTke.
12. AKTuBHbIE (POPMBbI KNCITIOpOAa Kak MPOMOTOPbI 35l0Ka4eCTBEHHON TpaHcopmMaLmmn KNeTokK.

BapuamueHasi Yacmb



ogkrwn B

™~

8.

BnusiHne 3k30reHHbIX akTUBHbIX POPM KMCIopoda Ha CTPYKTYPHO-(PYHKLUUOHANbHbIE CBOWCTBA LeNeBbIX
KrneToKk.

Mpoaykumsi akTMBHBLIX POPM KMUCnopoaa UeneBbiMW KneTkamu U UX pofb B PEerynupoBaHun yHKLUA
LeneBbIX KNETOK 1 KNeTOoK-coceaemn.

MyTn nepepaym BHEWHEro curHana B KneTKy
Baszoeasi yacmb

CurHanTpaHCOYKTOpPHbIE  CUCTEMbI  KNeTKW. XapakTepucTvka KOMMOHEHTOB Kackaga nepegayu
NMHGOPMALIMKM B KIETKY.
LAM®-onocpeoBaHHbIE NYTU Nepegayvn curHana.
urMd-onocpenoBaHHble NyTU Nepegayun curHana.
uM®-u NO-onocpeaoBaHHbIe NyTW Nepefayun curHana.
O6pasoBaHre NO. NO-cuHTasa 1 ee n3oopmei.
Cocynopacwuupsowtee genctene NO. NO kak BHyTpuKNeTOuHbIM MmecceHaxep. NO kak Herpomeamnartop.
Lintotokcuyeckoe gericteme NO.
Myt nepepauym curHana, onocpedoBaHHble nunNugamu (guauunrnuuepon, wuHosuTonTpudocdar) u
NOHaMU KanbLuus.
MMyTn nepegaym curHana, onocpeoBaHHbIE ANKO3aHOMAaMMU.

BapuamueHasi yacmb

Kakune nyTn nepegayun BHewWHero curHana (byHKLI,VIOHVIpyPOT B LIeNeBbIX KneTkax?

BOMPOCHI U 3A0AHUA K PA3OENY 3 «MexaHn3Mbl KNneTOYHOM rubenun»
Ba3oeasi yacmb
MexaHuambl rnbenwu knetok. Anontos. Hekpos. Aytocdarus.
MexaHu3mbl 1 NyTW peanusauumn anonTosa.
MyckoBble hakTopbl anonTosa.
XapakrepucTumka kacnas.
PerynupoBaHue npoueccoB anonTtosa.
BapuamueHasi yacmb

aghrwNPE

MexaHuambl rnbenu Lenesbix KNeTok (MMMGOLMTOB, HEUTPOMUITOB, SPUTPOLIUTOB, OMYXOJIEBLIX).

BOMPOCHLI U SAOAHUA K PA3OENY 4 «BzaumoaencTBusi KNeToK B OpraHu3me»
B3anmogenctauns KrneTok UMMYHHOW, HEPBHOW U SHOOKPUHHOW CUCTEM.
HapyLueHnsa mexkneTouYHbIX B3aMMOAENCTBUI B OMYXONeBblX KreTkax.
B3anmogenctausa onyxonesbiX KIETOK U KIETOK OpraHn3ma-onyxoneHoCuTens.
B3anmogenctansa onyxonesbiX U UMMYHHbIX KMETOK.
Me>KneToYHble B3anMoaencTans iMMmgoumnTos.
MexkneToyHble B3anmogencTenst HeMTPounos.
MeKkneTo4Hble B3anMOAENCTBUSA 3pUTPOLNTOB.

NogakrowpnrE

Hapyl.uel-wm MEeXKIeTOUYHbIX B3aMMOAENCTBUN LieNieBbIX KNeToK npu naTtonornax u AencTBumn (*)VISVIKO-

XUMUYECKUX hakTopoB
BapuamueHasi yacmb

OxapaKTepmsoBaTb HapyLleHNA MEeXKIEeTOYHbIX KOHTaKTOB LUesieBbIX KINeTOK, UX NPUYnHbl 1 NoCneacTBuA.

Mo pesynbTaTam aHanu3a maTtepuana BapuaTWUBHOM 4acTM CeMMHApPOB COCTaBUTb pedepaT (0630p) Ha Temy
«MexKneToYHble B3auMOAENCTBUS LIeNeBbIX KNEeTOK» C 3aKMioUYeHNeM 1 CMIUCKOM MCMOMb30BaHHbIX NCTOYHMKOB.

TecToBble 3apaHuNA:

3adaHue 1. BblbpaTb NpaBuIibHbIA OTBET UM NPaBUIbHbIE OTBETbI:

1.

2.

OHOOKPMHHAsA curHanusauusi OCYLLEeCTBSETCS Npu MOMOLM: a) UUTOKMHOB; 6) HempomeamaTopos; B)
(haKTOpOB POCTA; ) LUPKYNMPYHOLLUX TOPMOHOB.

MapakpuHHasa curHanusaumsi OCyLlecTBNsieTCs Mnpyu MOMOLM: a) HekcycoB; 6) MMMyHOrnoGynvHOB; B)
WHErpVHOB; ') UHTEPEePOHOB.

JInGepwuHbl 1 cTaTuHbI BbipabaTtbiBaloTcs: a) runodusoM; 6) runotanaMmycom; B) anndu3om; r) LWUTOBULHON
Xenesomn.

AfanTtauumio opraHMama K XpoOHUYEeCcKOMy cTpeccy obecneuymBaroT: a) KOpTUKoCcTepouabl; 6) agpeHanuH; B)
OKCUTOLMH; T) MHCYTVWH.

K nonsipHbiM (rugpodunbHbiM) rOpMOHaM OTHOCAT: a) MPOM3BOAHbIE AMWHOKMCNOT; 6) TupeougHble
rOPMOHBI; B) CTEPOUAbI; I) NenTuabl.

AYTOKpVHHOE [eWCTBME Ha KIeTKN-MULIEHN XapakTepHO pAnis: a) UMPKYNMpYLWnx FOpMOHOB; 0)
rTMCTOrOPMOHOB; B) HEMPOMEAMATOPOB; I') Okcuaa asoTa.

LinTokuHbl npeactaBnsaoT cobon: a) Npou3BOAHbIE aMUHOKMCNOT; 6) rMMKONPOTEWHbI; B) NMPOU3BOAHbIE
XKMPHBIX KUCIOT; T) cTeponabl.



10.

11.
12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

PerynupoBaHve no MpuHUMNY CETU XapakKTepHO ANnd: a) Herpomeamatopos; 6) npocTarnaHAWHOB; B)
LMPKYNUPYHOLLUX TOPMOHOB; ) LUTOKMHOB.

K unTOKMHaAM OTHOCAT: @) MHCYNUH; 6) MHTEpNENKMH-1; B) anuaepManbHbIi akTop poCcTa; ) CEPOTOHMH.
«OQHAOOrEHHbIM MUPOreHoM» HasblBalT: a) UHTepdepoH-anbda; ©) mHTepnenkuH-1; B) T-KNETOYHbIN
peuenTop; r) bakTop HeKpo3a onyxonen-anbda.

K TOpMO3HbIM MeguaTtopam OTHOCAT: a) FMUUuH; 6) rmyTamar; B) Ba30MPECCHH; I) HOKaroH.

K MEXKNeToYHbIM CUrHamnbHbIM areHTam OTHOCAT: a) BHekneTouHyto [OHK; 6) LAM®; B) MOHbI Kanbuus; T)
MuKpoPHK; o) npoctarnaHamHel; €) oKcug asoTa; X) rMAPOKCUIbHBIN paaukann.

Hanuume Heckonbkux TUMOB PEeLENTOPOB XapakTEPHO ANA: @) LMTOKMHOB; 6) LIMPKYNMPYOLLUX FTOPMOHOB; B)
HeripomMeanaTopoB; r) NpocTarnaHavHOB.

"eHoMHbIE 3dbdbekTbl onocpeayloT: a) MeMbpaHHble peLenTopbl-UOHHbIE KaHanbl; ©) BHYTPUKINETOYHbIE
af0epHble 1M uuTonnasmMaTuyeckue peuenTopbl; B) MeMbpaHHble peLenTopbl, COMnpsbkeHHble ¢ [TO-
cBasbiBaOWMMKU Benkamu; r) MembpaHHble hepMeHTHbIE peLlenTopsbl.

JluraHg-peuenTopHble B3aMMOZEWNCTBMS OMNOCPeayloT: a) anekTpocTaTudeckue B3aumopenctsus; 6)
KOBamneHTHbIE CBA3U; B) MOH-AMMOSbHbIE B3aUMOOENCTBUS; ) BOOOPOLHbIE CBA3M.

KnHOM — 3TO COBOKYMHOCTb: a) BTOPUYHBIX MeCcCeHaXepoB; 6) peuenTopoB; B) NPOTENHKMHA3; ) MOHHbLIX
KaHamnos.

CurHanom crpecca HasbiBatoT: a) ul M®; 6) LAM®; B) MOHbI KanbUus; ) OKCug asoTa.

B ponv BHYTPMKNETOYHbIX NMOCPEOHUKOB BbICTYNAKT: @) NpocTarnaHavHel; 6) uepaMmuapl; B) OKCuA a3oTa; r)
nnbepuHbI.

Bo Bpems aMOpuoreHesa «HeHyXHble» A1 opraHvM3ma KreTkuM normbatoT B OCHOBHOM MyTEM: a) HEKpO3a;
©) anonTo3a; B) aytodarum.

[na npouecca anonto3a Heobxoammebl: a) AT®; 6) AHK-nonumepasa; B) kacnasbl; r) PHK-nonuvepasa; o)
UAM®; e) IHKa3a.

K natonormsam 4enoBeka, CBA3aHHbIM C TOPMOXEHMEM anonTo3a, OTHOCAT: a) OHko3aboneBaHwusi; 0)
caxapHbln guabeT; B) CUHAPOM NPUOBPETEHHOro uMMyHogdedumuuTa; ) WHCYMbT; A) BUPYCHbIE
3aboneBaHus; e) nHapKT Mnokapaa.

AnonTo3 ocylecTBnseTcs npu: a) AevWcTBUM TOpPMOHOB; ©) AEeNCTBMM M3NYYEHUn; B) CUIbHOrO
nospexaatoLLero areHTa; r) gecouunte AT®; a) noBpexaeHUM nnasMmaTnyecknx MembpaH; e) cospeBaHum
KNeToK MMMYHHOW CUCTEMBI.

MepeyeHb 3apaHU ANs KOHTPOJIbHbLIX paboT:

[anTte cpaBHUTENbHYIO XapakTepUCTUKY (POPM CuUrHanusauum KneTok C MOMOLLB CEKpeTMpYeEMbIX
MOneKyn.

Cchopmynupyite onpeaeneHvne LMPKYNMPYOLWMX FTOPMOHOB, NMPMBEAUTE MX KNacCcUUKaLMio U onuwuute
MEeXaHM3Mbl LENCTBUSA Ha KIETKN-MULLEHU.

YTO NOHUMaIOT Mo TEPMUHOM «TMCTOrOPMOHbI»? OxapakTepusdynte 0COGEHHOCTU UX CTPOEHMS, CBOMCTBA,
MeXaH1U3Mbl LENCTBUSA 1 perynsaumio.

YTo npencTaBnsaioT cobon HeripomeanaTopsl? Kak HempomeamaTopbl BO3AEWCTBYIOT Ha KNETKN-MULLEHN?
KakoBa ponb okcnaa a3oTa B NpoLeccax BHYTPU- U MEXKITETOYHOW cuUrHanusauun?

Kakve Genku HasbiBaloT afare3vBHbIMU, KaKOBbl OCOOEHHOCTM MX CTPOEHUS, Knaccudukauusa u ponb B
obecneyeHnn MeXKNeTOUHbIX B3aUMOAENCTBUIA?

YTO0 NpencTaBnsioT cOO0N peLlenTopbl, KAaKOBbl UX CBOWCTBA, Kraccudukaums, yHKLMN?

YTo NnoHMMatoT NOA NUraHA-peLenTopHbIMK B3anMmogencteuamm? Kakosa nx npyupoga?

YTo NOHMMaIOT NOA «Kackagomy» nepefayv BHELHEro curHana vyepes KrneTtoyHyto MembpaHy?

. YTto npencrasnsoT cobon BTOpUYHbIE MecceHaXepbl? KakoBbl nx cBoncTBa?

KakoBa ponb MeMOpaHHbIX NMUNMAOB B NpoLeccax nepegady CUrHanoB B KNeTKy?
OnuwnTe OCHOBHbIE NYTU TPAHCOYKLUM BHELLHErO CUrHarna B KneTky.

Y710 NOHMMaIOT NOA TEPMUHOM «amMNNnuKaLmsa BHELLIHErO CMrHana»?

KakoBa B3aMMOCBS3b MeXJy OCHOBHbIMU CUTHan-TPaHCAYKTOPHLIMW CUCTEMaMU KINEeTOK?

. HazoBuTe ocHOBHbIE TUMbI KNETOYHOW rmbenu. B yem nx cxoacTeo u pa3nww|ﬂ?

. Uto npeacraBndeT cobow anonTo3? KakoBbl ero MHOYKTOPbI, PerynAatopbl u (bI/I3I/IOJ'IOFI/I'~IeCKOG 3Ha4yeHune?

. OxapaKTepmsyVlTe OCHOBHbIE NYTU peanu3aunn anontosa.

. KakoBbl crnocobbl 06Hapy>|<eva anonTo3a KNeTok?

. KakoBo TeopeTndyeckoe wun npakTn4yeckoe 3Ha4deHune nccneaoBaHum, HanpaBleHHbIX Ha BbiABNEeHne

MEeXaHM3MOB peanusaunm n cnocoboB perynmpoBaHus anontosa?

. KakoBbl coBpeMeHHble MpeACTaBIEHNss O HEKPOo3e Kak OZHOM W3 TWMOB MPOrpaMMUPOBAHHON CMepTU

KNeToK?

. C pelueHunem kakux npobrem cBs3aH MHTEpEeC uccriegoBaTeneit K U3y4eHuio NpoLeccoB ayTodarniyeckoi

rmoenu KneTok?



3apaHua ans guarHoCcTUYecknx pabort
TecThl

1. Kackagbl oepMeHTaTUBHbIX peakLnin HYXXHbl A5

1. Pe3koro yBenuyeHus Bbixoga npoaykra

2. OcnabneHus Bbixoda npoaykTa

3. YMeHbLueHne ckopocTu accoumanmmn 6enkoBbIX MOMeKyn
4. CHMXKEHME KOHUEHTpaumm depMeHTa

2. MNpwuoHHasa dopma 6enka, B oTNU4ME OT rOMOSIOMMYHOrO €My HOPMarnbHOro KNeTouHoro 6enka, coaepXxut
bonblie

. beta-crnoés

. Anbdha-cnupanein

. OanHakoBoe konnyecTBo GeTa-croés 1 anbda-cnupanen

. HeynopsigoyeHHbIx y4acTkoB

B ON -

. Perynauus depmeHTaTMBHON aKTUBHOCTU KOHCTUTYTMBHBLIX NO-CuHTa3
. 3aBUCUT OT MOHOB KarnbLus

. He 3aBucut oT noHOB Kanbuus

. 3aBUCUT OT MOHOB HaTpVS

. He 3aBucut oT noHoB HaTpus

AP WON-

4. donanHr MHOTMX BbICOKOMONEKYNAPHBLIX OENKOB, MMEILLNX CIIOXKHYI KOHOpMaLUMIo (HanpuMep, JOMEHHOe
CTPOEHME), OCYLLECTBIAETCH B CNeLManbHOM NPOCTpaHCcTBe, chopMUPOBaAHHOM

. Hsp50

. Hsp60

. Hsp90

. Hsp70

A WNPRF

. KpayavHr moxeT yckopsiTb

. Anccoumanmio 6enoBbIX MOMEKYI

. DepMeHTaTUBHbIE peakun, NpoTekarLwmne ¢ ymeHblLeHnem csobogHoro obbema
. Nepexop annocrtepnyeckux hepmeHToB M3 T-cocTossHMA B R -cocTosiHne

. Pennukaunio AHK

A WON-_2O

. K cnocobam «kpaTkocpo4HOM» perynsiumm akTuBHocTn doepmeHToB HE oTHocATCs
. Mpoueccel copbunm — necopbumm hepMeHTOB Ha CyOKNETOYHbIX CTPYKTYypax

. \ameHeHne komnapTMeHTanmsaumm epmMeHToB

. KoBaneHTHas mogudukaums 6enkos

. YOukBuTMHMpOBaHue 6enkos

A ON-2O®

Bonpocsl, Tpebyrouime KpaTkoro oTeeTa

1. Kakve BelLecTBa, kak NpaBuIio, SIBNATCA NUraHgamun AN peuenTopoB — MOHHbIX KaHanoB?
OTBeT: HelpomeanaTopbl

2. MNpw oencTBmnm Kakoro BTOPUYHOIO MeCCeHaXepa akTMBMpyeTCs NpoTenHkmHasa A?
OTtBeT: LAM®

Manoe acce

1. Kakue cpaktopbl MOryT BNuUsTb Ha U3AMEHEHUE CTeneHu anccoumaumum epmeHToB?

OrTBeT:

MamMeHeHune cTeneHn auccoumanmm Monekyn doepMeHTa MoOXeT NPOUCXOOUTb MOA BIUSIHUEM CITeAYOLLMX
draKkTOpOB:

1) Npu Hanuuum cybeTpata (Mnu NPy U3AMEHEHUN Er0 KOHLEHTpaUun);

2) noa AencTBMeM annocTepudeckmx nuraHaos;

3) Np1 M3MEeHeHUN KOHLUEeHTpauun pepmeHTa;

4) Npy U3MEHEHUUN OpYrux yCroBuin cpeabl, Hanpumep, TemnepaTypbl, BENUYMHbI pH, KOHUEHTpaumM UnM MOHHON
Cunbl pacTeopa 1 ap.



2. an KakKnx ycroBuax peannsyertca aD,COp6LI,I/10HHbIl71 MEeXaHU3M perynaumm aktTuBHOCTHU (bepMeHTOB

OTBerT:

ALCOPOLMOHHBIM MEXaHN3M PEerynupoBaHus akTMBHOCTU (hepMeHTOB 1 (pepMEHTHbIX KOMMIEKCOB peanuayeTcs
npu cobniogeHun cneayoLwmx ycrnoBun:

1) cywectByeT obpaTnmoe paBHoBecue mexay cBoboaHon dopmon hepmeHTa u agcopbrpoBaHHbIM (PEPMEHTOM;
2) kKaTanuTU4eckne XxapakTepucTukn pepmeHTa U3MeHsIIOTCA Npu ero agcopoumy;

3) o6paTMMoe paBHOBeCUe Mexay CBOGOOHOM 1 CBSI3aHHOW hopmamu hbepmeHTa ABMSeTCS YyBCTBUTENbHBIM K
BO30EWNCTBUIO KIETOYHbIX METabonnToB.

BonbLoe acce

OcHOBHbIE CBONCTBA KINETOYHbIX PeLenTOpOB.

OrtBeT:

KneTouHble peuenTopbl npeacTasneHbl 6enkamu (Yalle — CroXHbiMy 6enkamu — rmmkonpoTenHamm). Ans
obecneyeHns peLenTopHOW PYHKLUMM MONeEKynbl BENKOB AOMKHbI OTBeYaTb psaay TpebosaHui.

1. Bce peuentopbl MMEIOT MO KpanHen Mepe ABa hyHKLUMOHANBHO pasHbIX AOMeHa (y4acTka): nepBbIi JOMEH
(@OMeH y3HaBaHus) CBA3bIBAET FOPMOH, @ BTOPOW reHepupyeT CUrHar, KOTopblil conpsaraeT y3HaBaHWe ropMoHa C
onpeaeneHHbIM BHYTPUKINETOYHbIM MPOLECCOM.

2. PeuenTopbl UMEIOT BbICOKYIO M30MpaTenbHOCTb K IUraHay.

3. PeuenTtopbl o6nagatoT TKaHEBOW CNeLngUYHOCTbLIO.

4. CBsA3blBaHME rOPMOHA peLEeNTOPOM OCHOBaHO Ha TOM, YTO KOHdOPMaLMA onpeaeneHHoro y4acTka MoneKynbl
ropMOHa KoMMNNeMeHTapHa y4acTky Monekynbl pedentopa. CteneHb cXo4cTBa, NN COOTBETCTBUS, onpeaenser
NMPOYHOCTb CBA3bIBAHUSA, M3MEPSEMYI0 BEMUYNHON KOHCTaHTbLI CPOACTBA.

5. KnHeTuka cBsi3biBaHWSA NUraHaa onvcbiBaeTC KPUBOW C HAaCbILLLEHWEM, COOTBETCTBYIOLLMM COCTOSHMIO MOMHON
3aHATOCTU BCEX MOSEKYN peLenTopoB, YACMO KOTOPbIX HA8 MeMBpaHe orpaHUYeHo.

6. Jlurang-peuenTopHble B3aMOAENCTBUS peanum3yrTcs NPY NOMOLLM CnabbiXx HEKOBANEHTHbIX CUM:
3NEKTPOCTaTUYECKNX, NOH-AUMNONbHbIX, BaH-Aep-BaanbCoBbIX U rApOdOBHbIX B3anmMogencTBni, BOAOPOOHbIX
CBSA3eN.

7. CBsi3bIBaHWE nMraHaa n ero KNneTouHbIn (ranonormdeckun) adgekt odbpaTnmel, NnapameTpbl CPOACTBA
COOTBETCTBYHOT (PM3NONOrMYECKUM KOHLEHTpaUnUsIM NUraHaa;

8. KonnyecTBo KNeTOYHbIX peLenTopoB AUHAMUYHO, TO €CTb M3MEHSIETCA B 3aBUCMMOCTM OT COCTOSIHUS KINETKU
(Hanpumep, Npu pasBUTMU psifa NaTosNorni, NPy 4ENCTBMM HEKOTOPbIX NIEKAPCTBEHHBLIX BELLECTB).

2. MogrotoBbTe Tesuckl goknaga Ha Temy "Ponb PHK-uHTepdepeHumm B opraHmame yenoseka"
OrtBer:

PHK-uHTEepdepeHuma BbIMONHSAET (YHKUMIO MOLABMEHUSA 3SKCNPECCUM TEHOB, MOOUIIBHBIX TEeHEeTUYECKUX
anemeHToB (MIQ), a Takke BUPYCHbIX reHOB. [daHHbIi MexaHu3M OOHapyXeH y OONbLUMHCTBA BWMAOB XXMBbIX
opraHusmoB. MnMaBHasa dyHkumnsa NMPHK — nogasneHne aktuBHocTn MIT3 Ha ypoBHe TpaHCKpUMLUMU U TpaHCASALNN.
Cuutaetcs, 4to NMPHK akTBHBI TONbKO BO BpeMs amMOpuoreHesa, koraga HenpegckasyeMble NepeTacoBKU reHoMma
0COBGEHHO oOmnacHbl U MOTryT MpPMBECTM K rmbenn 3apoabiwa. onucaHsl MukpoPHK, ydacTtBytowme B perynsiumun
KNeToYHOro UuuKna u anonto3a Yy pacTeHui, [po3odunbl M Hematodbl; ydenoseka MukpoPHK perynupytoT
UMMYHHYIO CUCTEMY W pas3BUTUE FEMaTOMOSTMYECKNX CTBOSOBbLIX KMNEeTOK. [NpUMeHeHne TexXHOMOorMi Ha OCHOBE
OMOYMMOB NOKa3asno, YTO Ha PasfNMYHbIX 3Tanax >XM3HWU KNEeTOK BKITYAKTCH U BLIKIIOYAKTCS Lenble Mynbl Manbix
PHK. [Ona 6wonormdeckux mnpoueccoB waeHTudmumposann pecatkn crneundumyHbix MunkpoPHK, ypoBeHb
3KCMPECCUN KOTOPbIX B ONPEAENEHHBIX YCMOBUSAX M3MEHSETCS B ThICSYM pa3, MOAYEPKMBAA WCKIIOYUTENbHYHO
ynpaBnaemMocTb 3TUX npoueccosB. [1o HegaBHEro BpeMeHu cymuTanocb, YTo MUKpoOPHK Tombko nogasnsioT —
MOMHOCTBKD UMM YacTU4YHO — paboTy reHoB. OpHako HedaBHO oOkasanock: AewctBue MukpoPHK  moxet
KapAuvHanbHO OTNMYaTbCs B 3aBUCMMOCTW OT coCcTosiHUSA kreTku! B aktmuBHO pJenswenca knetke MukpoPHK,
CBSI3aBLUMCb C KOMMJSIEMEHTAPHOW nocrnegoBaTensHocTelo B 3'-ydyactke MPHK, uHrMbupyeTr cuHTe3 Oernka
(TpaHcnsumio). OgHako B COCTOSIHUM MOKOSA UNU cTpecca (Hanpumep, npu pocte Ha 6edHOM cpefe) To e camoe
cobbITWEe NPUBOAMT K MPSIMO NPOTUBOMNOSNOXKHOMY 3(PPEKTY — YCUMNEHUIO CUHTE3a Lenesoro 6enka

TecThl

1. AOCOPBUMOHHBIA MEXaHN3M PerynmpoBaHusl akTUBHOCTU (DEPMEHTOB U (DePMEHTHbIX KOMMIIEKCOB peannsyeTcs
npu cobnogeHnn creayoLlmx yCrnoBuiA:



— CywecTtByeT HeobpaTMoe paBHoBecHe Mmexay csoboaHon chopmon hepmeHTa 1 agcopobrpoBaHHbIM
depMeHTOM

— Katanutunyeckne xapakrepuctukm goepmMeHTa He N3MEeHSATCS Npu ero agcopbuum

— ObpaTtmoe paBHOBeCHe Mexay CBOOOAHON U CBA3aHHON hopMamMun hepMeHTa HeUYyBCTBUTENBHO K
BO3AENCTBUIO KNETOUYHbIX MeTabonuTos

— NpovcxoanT agcopbums pepMeHTOB 3a cyeT cnabbix CBA3eN Ha MeMOPaHHbIX CTPYKTypax KNeTKu Uiu Ha
KOMMOHEHTax uutockeneTta

2. ®U3nMonornyeckMmM 3HavyeHneM obpaTMMoro cBA3biBaHMS EPMEHTOB C CYyOKNETOYHBIMW CTPYKTYPaMu He
ABMNsieTCH:

— Acopbuust epMeHTOB MOXET MPUBOAUTE K UBMEHEHMIO UX KaTaNUTUYECKNX U PErynsaTOpHbIX CBOMNCTB

— Apgcopbuusa hepmeHTOB MOXET obecneumBaTbe KOMNapTMEHTaNM3auUmMo MeTabonnToB y NOBEPXHOCTH

— ®epmeHTbI, agcopbupoBaHHble Ha 6enKoBbIX MOpax MemOpaH, MOryT y4acTBOBaTb B aKTUBHOM TpaHcrnopTe
MeTabonuToB Yepe3 MembpaHy;

— AacopbupoBaHHble bepMeHTbl MeHee cTabunbHbl, YeM CBOBOAHbIE (DEPMEHTHI.

3. BbibepuTe HeBepHble yTBEPXKAEHUS:

— [uccoumaTmBHbIA MEXAHU3M PerynaumnmM akTBHOCTU (hepMeHTOB HabnogaeTCcsa TOMNbKO Y ONMIOMepPHbIX
depMeHTOB

— CyLIHOCTb 3TOr0 perynaTopHOro MexaHu3ma coctouT B TOM, YTO CyObeAnHWLbI OTAMYa0TCS MO CBOUM
KMHETUYECKNM CBOMCTBAM OT OfIMroOMepHO bopMbl

— VismeHeHne cTeneHun guccoumnaumm Mosnekyn depmeHTa MoXeT NPONCXOANTb MPU N3MEHEHMMN KOHLIEHTpaumm
dhepmeHTa

— Ecnun akTMBHbBIN LEHTP B onuromepe (opMupyeTcs B 30He KOHTakTa cybbeanHul, To yaenbHas
hepmMeHTaTMBHas akTMBHOCTb MOHWXKAETCH NPY YBENNYEHNM KOHLEHTpauun doepmeHTa

4. OcobeHHOCTN perynsaumm aKCNpeccun reHoB y aykapmoT
— Hannune onepoHos

— Tpwn Tvna PHK-nonumepas

— OTtcytctBue PHK-uHTepdepeHumm

— NpepbIBUCTOCTb reHOB

5. Obwue hakTopbl TpaHCKPUNLUN

— OTO Takme TpaHCKpUNUMOHHbIE haKTopbl, KOTopble Heobxoaumbl Ans cBs3biBaHus PHK-nonnvepassl ¢
NPOMOTOPOM

— O6bwwe anga scex PHK-nonumepas

— OTO Takme TPaHCKPUMLMOHHbIE (DAKTOPbIl, KOTOPbIE HEOOXOAUMbI A5 TEPMUHALMK TPaHCKPUMNLUK

— CB4A3bIBAOTCA C YOaneHHbIMU perynaTopHbiMy nocnegoBaTtensHoctsamu JHK

6. K cneumndmyeckmm chaktopam TPaHCKPUMNLMU OTHOCATCH, HanpuMep
— PHK-nonumepasbl

— TFIA, TFIIB, TFIID

— AHTuTEna

— HekoTopble akTBHbIE hOpMBI KUCTTOPOAa

7. 3HayeHne KackagoB hepMeHTaTMBHbLIX PeakLui B TOM, YTO NMPOUCXOANT
— Peskoro yBenuyeHue Bbixoda npoaykta

— OcnabneHue Bbixoda NpoayKTa

— YMeHbLUEHNe CKOpPOCTM accoumaunm 6enkoBbIX MOMEKyI

— CHsiTHe curHana

8. Metunnposanune HK — ato

— Moaundukaunsa monekynsl AHKC nsmeHeHnem ee HykneoTMAHON NocrnefoBaTenbHOCTU

— NameHeHne npomoTopa reHa

— NprcoegMHEHN METUIBHOM rPyMMbl K a30TUCTOMY OCHOBaHMIO, Kak MpaBuIio, K LMTo3uHy B coctaBe CpG -
OVHykneoTuaa B no3numm C5 LMTO3MHOBOrO KornbLia ¢ 06pa3oBaHMeM S5-MeTUNUUTO3UHA NPY NOMOLLM
crneumpuieckmx epMeHToB.

— [NpucoegmHeHUN METUIBHOWM TPYNMbl K 4e30Keupunbose

9. YyacTku reHa, Hecylume MHdopMaLuuio 0 NocnegoBaTerlbHOCTU NONUMNENTUAHON Lenn 6enka, HasbiBaoTCA
— OK30H

— WHTpOH

— TepmuHaTtop

— MpomoTop



10. OcobeHHocTb TpaHcnsauun PHK y npokapuoT:

— OpgHoBpeMeHHas TpaHckpunuusa n TpaHenaumns PHK

— TpaHcnauua PHK npoucxoaut yepes onpegeneHHoe Bpems nocne TpaHCKpunuum
— MNpoucxoanT B HykNeonae

— PHK ctabunbHa

KpaTkun otBet

1. JomeH y3HaBaHus, TpaHCMeMOpaHHbIN JOMEH M JOMEH CONpPsiKeHus (nepegaymn curHana) PopMUpYHOT ...
OTBeT: MeMOpaHHbIV peLenTop

2. CKonbKo pa3 TUPO3UHKMHA3HbIV peLenTop nepecekaeT memopaHy?
OrtgeT: 1
OrtBeT: 1 pa3

3. Ckonbko pas peLenTop, acCoLnMpoBaHHhIN ¢ g-6enkom, nepecekaeT MeMobpaHy?
OtBeT: 7
OtBeT: 7 pa3

4. BsaumogencTeue a-cyobeamHuupbl g-bernka ¢ 6enkom - adhcpekTopom AnnUTCsl A0 TEX MOpP MoKa OHa ...
OTtBeT: cBsA3aHa c 'TO

5. Kakne gomeHsbl, kak npasuno, onocpeayoTt 6enok-6enkosble B3anMoAenCTBNs B CUTHamNbHbIX NyTSX,
aKTMBMpPYEMbIX peLenTopamMm ¢ TMPO3UHKUHA3HOW aKTUBHOCTbLIO?

OTtBeT: SH2-goMeHbl 1 SH3-goMmeHbl

OtBeT: SH2 1 SH3

6. Oumepursaums n ocopunmpoBaHe BHYTPUKNETOYHbIX TUPO3UHKMHA3 NPUBOAAT K UX
OTBeT: akTUBaLMK

7. Kakne FOPMOHbI CBA3bIBAKOTCA C TPAHCNOPTHbLIMU Genkamu nocrie BbICBOOOXOEHUS B KPOBOTOK
OrtBer: crepounaHble U TUpeonaHble TOPMOHbI

8. N'yaHunaTtumknasa katanusanpyeT peakuuto. ..
OtBeT: obpasoBaHus UM ns rMo

9. Kakon peuentop BOBNeYeH B pa3sntme GpoHxmansHON acTMbl?
OtBeT: B-agpeHeprnyeckuni
OtBeT: 6eTa-agpeHeprnyeckuin

10. B pesynbtaTte megneHHoro rugponusa N'M® go NO® ansda-cybbeauHuLEen, n nocrnegyloLlen peaccoumnaums
(06BbeanHeHus) cybbeguHULL NponcxoanT
OTBeT: nHaktTmBaums G-6enkos

Manoe acce

1. MHakTmBaumsa G-6enkoB NpOUCXOAMUT B pe3ynbTare...
OTtBeT: MmeanexHoro rugponusa NM® go NP anbda-cybbegmHuLEer, 3aTeM NPOMCXOAMT peaccoumauust
(06beanHeHne) cybbegnHnL

bonbLloe acce

1. MonekynsipHble MexaHu3Mbl anonTo3a.

OtBeT: ANoNTO3 — MHOrO3TanHbIN Npouecc. HavanbHbIA 3Tan — Npuem curHana, npeaBecTHuKa rméenn B Buge
MHopMaLnK, NOCTYNatoLLEN B KNETKY U3BHE UM BO3HMKAKOLWEN B Hegpax CamMon KNeTKu.

Kpyr ycnoBuii 3anycka anonto3a O4eHb LUMPOK, HO YCITOBHO MX MOXHO pa3buTb Ha ABe rpynmbi: a)
«HeyOoBNeTBOPUTENIbHOE» COCTOSIHME CaMOMW KIEeTKM (pa3BMBAETCA «anonTo3 U3HYTPU»); 0) «HeraTuBHas»
CUrHanu3auus CHapyKu, NocTynaeT B KNeTKy Yepes peLenTopbl («anonTo3 no KoMaHae»).



KneTkun noasepratoTca BO3AENCTBUIO SHOO0- U 9K30reHHbIX (hakTOPOoB, CNOCOBHbIX N3MeHsTb CTpykTypy OHK.
XuMunyeckue MmoandukaLmm asoTUCTbIX OCHOBaHWUA (OKUCTEHNE, ankUMpoBaHWUE), OAHO- N ABYXLENOYEYHbIe
paspbiBbl HUTEN JHK, nonepeyHble clumBku n obpasosaHune komnnekcos AHK ¢ HU3komonekynapHbiMm
coeauHeHnsaAMY (B YaCTHOCTU, MPOTUBOOMYXOMNEBLIMM NpenapaTtamMmun) — 3T 1 Apyrue Hapywerus cTpyktypsl JHK
3anyckaloT NpoLecchl, COCTaBNALMNE OTBET KINETKM HA FrEHOTOKCMYeckoe Bo3aencTaue. [NospexaeHns MoryT BbiTb
YCTPaHeHbI, peENIMKaLUsa 1 TPAHCKPUMLMSA BOCCTAHOBIEHbI, N XXU3HECMOCOBOHOCTE KNETKN COXpaHeHa; npu
Hea(PPEKTUBHOCTU penapaLmn akTUBUPYOTCS NporpaMmMbl rmbenu kneTkx (anonTtoa).

CwvrHan nsBHe («anonTo3 Mo KOMaHAe») BOCMPUHNMAETCS peLienTopoM, NoABepraeTcsa aHannay v ganee
nepegaeTcst MONieKyrnam-nocpeaHmkamM. «AnonTo3 M3HYTpU» pa3BMBAETCS NPY NOBPEXOEHMUAX KNETKN, CBA3aHHbIX
C HapyweHuamm cTpyktypbl OHK.

lMpupoaa HeraTMBHOW CUrHaNM3aumm, 3anyckaoLLen anonTo3, MoOXeT ObIiTb pa3nuyHa:

* HEraTMBHbIMM CUrHanamMu, BOCNPUHMMaeMbIMMN peLenTopamm KneTkun, aBnaTca Fas-nuraHabl, roKOPTUKOUAbI,
KaarepwviHbl (3TOT CUrHan BO3HWKaET NPW KOHTaKTHOM TOPMOXEHWUW, T.e. Koraa MMeeT MeCTO BblCOKasi NNOTHOCTb
KNEeTOYHOW KymnbTypbl, MpK 3TOM HabnpaeTcs v nosbileHne ypoBHS 6enka p53);

* KaK HeraTuMBHbIN CUrHan encTByeT 1 OTCYTCTBUE NOMOXUTENBHOW CUrHann3aumn — Hanpuvep, AeduumT
(haKTOpPOB pOCTa; OTCYTCTBME CUrHANOB OT MEMOpPAaHHbIX UHTErpMHOB (HabnogaeTca B TOM criyyae, Korga KneTka
He npuKpenneHa K onope).

Kak nepepgatotcs curHanbl OT MOBPEXAEHHOTO reHeTUYECKOro annapaTa K APYrMM BHYTPUKITETOYHBIM CTPYKTypam?
CyLLecTBYIOT ABa BaXKHEWLUNX MYyTK:

- B NepBOM BeayLwmmn anemeHtamn asnaotcsa ATM um p53,

- BO BTOPOM — Genku sgpbiLlek.

1. Benok ATM (6enok, MyTMPOBaHHbIN MpU aTakCUn-TeneaHrnakTasum) — NpoTUHKMHAa3a, OAMH U3 Hanbonee
paHHUX CeHCOpOoB ABYHUTEBbLIX pa3pbiBoB [HK. Takue noBpexaeHns Bbi3biBaET, HANPUMeEpP, MOHMU3NpYoLLee
nsnyyenvne. ATM, dpocchopmnnmpys TpaHCKPUNUMOHHBIV dhakTop p53, akTMBUPYET MHOTrOYUCTIEHHbIE P53-
3aBuCKMble npouecchl. OCHOBHasA porb p53 COCTOUT B MHAYKLUM IKCPECCUUN FEHOB, NPOAYKTbI KOTOPbIX
aKTMBUPYIOT rnberb, U B penpeccuy aHTUanonTo3HbIX FTeHOB (CM. HWXe). STO BO3MOXHO Grarogaps
NOCTTPAHCASALMOHHLIM MOAUMMKALMAM, aKTUBMPYIOLLMM COBCTBEHHO TPaHCKPUMNLMOHHYIO pyHKUMo p53,
Hanpumep, ATM-3asncumomy pocopunmpoaHuto. Takum obpasom, p53 npruobpeTtaeT HyHKUMOHANBHYO
aKTMBHOCTb Npu HapyweHun uenoctHocTn AHK 1 nonyyaeT BO3MOXHOCTb perynmpoBaTh 3KCNPEeCCUto reHoB,
KOLAMPYIOLLMX MHTErpanbHble 0ernkn MUTOXOHAPWIA U 6enkK, B3anMoAeNCTBYIOLLME C MUTOXOHAPUAMW NPU anonTtose
(kak Npo-, Tak U aHTUANONTO3HbIE).

2. Hapspy c aktnsaumen p53, Ha nospexaeHune AHK kneTku oTBeyvaroT U ¢ NoMoLbo p53-He3aBUCUMBIX
MEeXaHW3MOB, B YAaCTHOCTU, CErPerauun siapbILLEK U BbICBOOOXAEHUST AOPbILLIKOBLIX GENKOB-LLanepoHoB. 3Tn
LUanepoHbl B3aMMOLENCTBYIOT C LUTO30SIbHbIMK Derkamu, cnocobCTBYSA MX NEPEMELLEHUIO B MUTOXOHAPUM. Tak,
A0PbILWKOBbIN 6enok HykneodocMnH cnocobeH cBsa3biBaTbCA ¢ C-KOHLEBBIM Y4acTKOM npoanonTtoTuyeckoro 6enka
Bax, BbI3biBasi ero KOHOPMaLNOHHbIE U3MEHEHUS 1 NOCNEeAYIOLLYI0 TPaHCMNOKaLMIo 3TOro 6ernka B MUTOXOHAPUN.
B kOHEYHOM MTOre NPONCXOAUT akTMBaLMs 0CobbiX (hePMEHTOB, Ha3biBaeMbIX Kacnasamu.

B 3aBucumoctn ot CTUMYIOB, WHUUMMPYHOLLKX anonTto3, MOXHO BblAeNINTb OBa [J1aBHbIX BHYTPUKIETOYHbIX
anonTo3HbIX CUTHalbHbIX Kackaga: nyTb peuenTtopoB CMepPTU n MI/ITOXOH,EI,pI/IaJ'IbeIVI nyTb.

TecThl

1. Kackagbl hepMeHTaTMBHbIX peakL M HY>XHbI A5s

1. Pe3koro yBenuyeHunsa Bblxoga Npoaykra

2. OcnabneHus Bbixoda npogykTa

3. YMeHbLLUEeHNe CKOpPOCTM accoumnaumm 6enkoBbIX MOSEKYIT
4. CHWKEeHWe KOHUEeHTpauun doepmeHTa

2. MpuoHHasa cdopma benka, B OTNMYME OT FOMOMIOMMYHOIO EMY HOPMaJbHOTO KNeTouHoro 6enka, coaepxuT
Gonble

. beta-cnoés

. Anbdha-cnupanein

. OouHakoBoe konnyecTBo 6eTa-crnoés 1 anbda-cnupanemn

. HeynopsigoueHHbIX y4acTkoB

A ON -

. Perynauuna dpepmeHTaTMBHOM aKTUBHOCTU KOHCTUTYTUBHBIX NO-CUHTa3
. 3aBUCUT OT MOHOB KarnbLVs

. He 3aBucuT oT noHOB Kanbuus

. 3aBMCUT OT MOHOB HaTPUS

. He 3aBucUT OT MOHOB HaTpusA

B ON-2®

4. dONAMHT MHOMMX BbICOKOMOINEKYNSAPHBIX GEMKOB, UMEILLMX CIOXHYI0 KOHd)opMaLuio (Hanpumep, 4OMeHHoe
CTPOEHWE), OCYLLECTBNSAETCA B crieumansHOM NPpocTpaHcTBe, COPMMUPOBAHHOM



. Hsp50
. Hsp60
. Hsp90
. Hsp70

A WN PP

. KpaygouHr moxeT yckopsiTb

. Anccoumaumto 6enoBbIX MOSEKYI

. ®epMeHTaTMBHbIE peakunn, NpoTekaLwme ¢ yMmeHblleHneM ceBobogHoro obbema
. Mepexop annoctepnyecknx oepmeHToB M3 T-cocTosaAHMSA B R -cocTosiHME

. Pennukaunio AHK

AON-2O

. Kcnocobam «kpaTkocpouHoW» perynsiumm aktmeHoctu chepmeHToB HE oTHOCATCA
. Mpoueccebl copbumn — aecopbunmn bepMeHTOB Ha CyOKNETOUHbIX CTPYKTYpax

. U3ameHeHune komnapTmeHTanmsaumm epmeHToB

. KoBaneHTHasa mogudumkaums 6enkos

. YOukBnTMHMpOBaHue 6enkos

A WON-O

Bonpocsl, TpebyoLime KpaTkoro oTeeTa

1. Kakune BelLleCcTBa, Kak NpaBumo, ABNSIOTCS NMUraHdamu Ansi peLenTopoB — MOHHbIX KaHanoB?
OTBeT: HelipoMeamaTopbl

2. Mpun gencTeum Kakoro BTOPUYHOIO Meccenakepa akTMBMPYeTCS NpoTenHKMHasa A?
OTBeT: LAMO®

Manoe acce

1. Kakve dpaktopbl MOryT BNUSITb HA U3MEHEHWe cTeneHn guccounaumm hepmMeHToB?

OtBeT:

M3mMeHeHuWe cTeneHn auccoumanum Monekyn depmMeHTa MoXeT MPoncxXoanTb Nof BNSHUEM CReayroLmX
¢aKkTopOB:

1) npu Hann4um cybcTpaTa (UNW NPU N3MEHEHMM Er0 KOHLIEHTPaLMK);

2) noa AencTBMeM annocTepuyeckmx nuraHaos;

3) Np1 U3MEeHeHUN KoOHLeHTpauun pepmMeHTa;

4) Npu N3MEeHeHUM OPYrnx ycnoBui cpeapl, HanpumMep, TeMnepaTypbl, BENnYnHbl pH, KOHLEHTpauumn 1M NOHHON
Curnbl pacTeopa v ap.

2. I'Ipm KaKnx ycrioBuax peannsyertcd a,ElCOpGLlMOHHbIVI MeXaHNU3M perynaumm aktTuBHOCTHU (bepMeHTOB

OTBeT:

ALCOPOLMOHHBIN MEXaHM3M PEerynMpoBaHus akTMBHOCTM PEPMEHTOB 1 (DEPMEHTHbBIX KOMMIIEKCOB peannsyeTcs
npu cobniogeHnn crnegyoLmnx ycrnoBun:

1) cywiecTByeT o6paTmMoe paBHOBeCKeE Mexay cBoboaHOM dhopMoi chepMeHTa 1 agcopbupoBaHHbIM (DEPMEHTOM;
2) kKaTanuTU4eckne XxapakTepucTukm hepmMeHTa M3MeHsItoTCs Npu ero agcopoumy;

3) obpaTMMoe paBHOBeCUE Mexay CBOOOOHOM 1 CBSI3aHHOW hopmamu bepMeHTa ABMSETCS YyBCTBUTENbHBLIM K
BO30ENCTBUIO KIMETOYHbIX METaboNnTOoB.

bonbLloe acce

OCHOBHbIE CBOMCTBA KINETOYHbIX PELLENTOPOB.

OrtBerT:

KneTouyHble peuenTopbl NpeacTaBreHbl 6enkamm (Yalle — CroXHbIMK 6enkamu — rmumkonpoTenHamm). ns
obecneyeHns: peLenTopHOM OYHKLUN MOneKyrbl 6enKoB AOMKHbI OTBeYaTb psaay TpeboBaHui.

1. Bce peLenTopbl MMEIOT Mo KpariHen mepe ABa (PyHKUMOHANbHO pa3sHbiX JOMeHa (y4acTka): nepBbli JOMEH
(BOMeH y3HaBaHUA) cBA3bIBAET rOPMOH, a BTOPOW reHepupyeT CUrHan, KOTOpbIin conpsiraeT y3HaBaHMe ropMoHa C
onpefeneHHbIM BHYTPUKIETOUHbIM NPOLLECCOM.

2. PeLienTopbl MMEIOT BbICOKYIO N3BMpaTenbHOCTb K NMraHay.

3. PeuenTtopbl ob6nagatoT TKaHEBOW CNeLngUYHOCTbBIO.



4. CBs3blBaHME ropMOHa peLLenToOpoOM OCHOBAHO Ha TOM, YTO KOH(hopMaLmsa onpeaeneHHoro y4actka Monekyrnbl
ropMoOHa KOMMMeMeHTapHa y4acTKy Mornekyrnbl perentopa. CteneHb CXoACTBa, UNU COOTBETCTBUSA, onpeaenseT
NPOYHOCTb CBA3bIBAHUS, N3MEPSEMYIO BEMNYMHOWN KOHCTaHTbI CPOACTBA.

5. KuHeTuka cBA3bIBaHUA nuraHaa onucbiBaeTCs KPUBOW C HacbleHNEM, COOTBETCTBYIOLLMM COCTOSHUIO NOJTHON
3aHATOCTM BCEX MOMEKYN PeLenTopoB, YACIO KOTOPbIX HA MeMbpaHe orpaHuyeHo.

6. Jlurang-peuenTopHble B3aMOAENCTBUSA peanum3yrTcs NpY NOMOLLM cnabbix HEKOBANEHTHbIX CUI:
3NEKTPOCTaTUYECKNX, NOH-OUMOSbHbIX, BaH-Aep-BaanbCOBbIX U TMAPOdOOHbIX B3anmMoaencTBniA, BOGOPOOHbIX
CBA3ENn.

7. CBsA3blBaHWe NuraHga v ero KneTouHbin (gusnonornyeckuin) acpdekt obpatmmel, napameTpbl CPOACTBA
COOTBETCTBYIOT (PM3NONOrMYECKUM KOHLEHTpaUnUsiM NUraHaa;

8. KonnyecTBo KNETOYHbIX peLenTopoB AMHAMWYHO, TO ECTb U3MEHSIETCS B 3aBUCUMOCTM OT COCTOSIHWUS KIETKN
(Hanpumep, Npy pasBUTUM psiga NaTonornn, Npu 4EeNCTBUN HEKOTOPbLIX NEKAaPCTBEHHbIX BELLECTB).

OueHKa 3HaHUIN, YMEHMI N HABbIKOB, XapakTepuayroLmnx aTanbl GopMnpoBaHNst KOMNETEHUUIN B pamKax
N3yYeHnsa OUCLMUMNMNHBI, OCYLLECTBASIETCA B X04e TeKyLLen 1 NPOMEXYTOYHOM aTTecTaunn.

Tekywaa aTtrectaums NpoBOAUTCA B COOTBETCTBUM C [llonoxeHnem O Tekyllen aTrectaumm
obyyarowmxca no nporpamMaMm  Bbicwero obpasoBaHuss BOpoOHEeXCKoro  rocygapCTBEHHOMO
yHuBepcuTeTa. Tekyllas aTrectaunsa npoBoanTca B oopmMax: YCTHOro onpoca (MHAMBuAyarnbHbI onpoc,
dpoHTanbHas 6beceaa, goknagbl); MMCbMEHHbIX PaboT (KOHTPOMbHbIE PaboThl, TECTMPOBAHUS).

lMpomexyToyHas aTTecTtaums NPOBOAUTCHA B COOTBETCTBMU C [1ONOXEHNEM O MPOMEXYTOYHOM
aTTecTaumm obyyaroLmxcsa no nporpammam Bbicluero obpasoBaHus.

KOHTpONbHO-M3MepUuTEnbHblE MaTepuarnbl MPOMEXYTOYHOW aTTecTaumm BKMYalT B cebs
TeopeTMyeckme BOMPOCHI, MO3BOMANOLINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHUW. [pu oueHuBaHUK
NCNONb3yeTCsl Ka4eCTBEHHAas LKana oueHoK. Kputepum oueHnBaHus npyvBegeHbl HUXe.

Tpe6OBaHI/IF| K BbIMOJTHEHUIO 3a,u,aH|m7| (VIJ'II/I LUKanbl 1 Kputepmmn OLl,eHI/IBaHI/IFI)
Ona oueHuBaHusi pe3ynbTaToB 0Oy4YeHWs Ha 3ayeTe WCNOMb3YOTCS Ccreaylolue rokasaTenu: BraaeHue
TEOPETUYECKMMU OCHOBaAMMW AUCLMMNIWHBI, CMOCOBHOCTL MNNIOCTPUMPOBaThL OTBET NpUMepamMu, akramu, AaHHbIMU
Hay4HbIX UccnegoBaHuii. [ns oueHMBaHUst pe3ynbTaToB 0OyYeHMsl Ha 3a4eTe UCNOMb3yeTCsH — 3a4YTEHO C OLIEHKOW
«OTIINYHOY, «XOPOLLOY», «YAOBMETBOPUTENBHO», HE 3A4TEHO.
CooTHoLLEeHMe nokasaTenen, KPUTEPUEB U LLIKAIbl OLLEHNBAHUS Pe3ynbTaToB O0yYeHNs

KpuTepum oueHnBaHnsa KOMNETEHLNN LLikana oueHok

Obyvarowuticss 8 nonHol mepe ernadeem noHAMUUHbLIM arinapamom daHHoU obracmu 3aumeHo ¢ ouyeHkol
HayKku (meopemu4ecKumu OCHO8amMu OUCUUIUHbI), CIOCOBeH  unmocmpuposams «OMITUYHO»
omeem npumepamu, hakmamu, daHHbIMU Hay4YHbIX uccredogaHuli

Obyvarowutics 6 uenom enadeem meopemuvyecKUMU OCHo8aMu  OUCUUMIIUHBI, 3auymeHo ¢ oueHkol
donyckaem 1-2 Hemo4YyHOCMU 8 omeeme. «XOpoWwo»
Obyvarowutics enadeem 4Yacmu4yHO MeOPEemuUYecKUMU OCHO8aMu OUCYUIIIUHbI, 3auymeHo ¢ oueHKol
donyckaem 1-2 Heepybbie owubku 8 omeeme. «ydoeriemeopumesibHO»
Obyyvarowuticss deMoHcmpupyem oOmpbI8OYHbIE, hpaeMeHmapHbie 3HaHus 1o He 3aumeHo

npozgpamme OucyuniuHsl, donyckaem 2pybbie owUbKU 8 omeeme.

20.2. NpomMmexyTo4yHan atrecTayus

MpomexyToyHas aTTecTaums MO OUCUMNIWHE OCYLLEeCTBNAETCA C MOMOLLbK  CrieayroLmx
OLEHOYHbIX CpeacTs:
MNepeyeHb BOMPOCOB K 3a4eTy:
Ne n/n [MepeveHb BOMPOCOB
1 ObLas xapakTepucTmka cnocoboB MEXKNETOYHOW CUTHanNu3auuu: CUrHanmsaums ¢ NOMOLLbH
' pacTBOPUMBIX MOMeKyNn (SHOOKPWHHASA, NapakpuUHHAs, CMHaNTM4eckas), peLenTopoB KNETOYHOM




NOBEPXHOCTU, KOMMYHWUKALIMOHHbIX KOHTaKTOB.
2. PeuenTopbl FOPMOHOB, UX XapakTepucTunka. BsaumogencTeusa nuraHa-peLienTop.
3. LinpkynupytoLumne ropMoHbl: Mecto obpasoBaHus, Knaccugukawms.
4. MexaHn3mbl AenCTBMS rapodunbHbIX U rMapodOOHbLIX TOPMOHOB Ha KIETKU-MULLIEHU.
5. MmctoropmoHbl. OnpeaenexHne, knaccudunkaumns, MexaHn3mMbl AENCTBUSA HA KNETKN-MULLEHM.
6. NHTepnenknHbl.
7. dakTop HEkpo3a onyxonen.
8. NHTepdepoHbI.
9 Helipomeanatopbl, HerpomMoaynatopbl.  MexaHu3ambl  OEWCTBUA  Ha  KNETKA-MULLEHWU.
' MoHoTponHble  MeTaboTponHbIE peLlenTopsbl.
10. Ponb BHekneTo4yHon [HK B MeXkneTo4yHbIX B3aMMOOENCTBUSAX.
11. Ponb MnkpoPHK B MEXKNEeTOYHbIX B3aMMOLENCTBUSX.
12. Ponb MnkpoyacTuL, B MEXKNETOYHbIX B3aUMOOENCTBUSAX.
13. Yyactne UAM® B MEXKNETOYHOM CUrHanNM3aLuu.
14 CurHanTpaHCOYKTOpPHbIE CUCTEMBbI KNETKW. XapakTepucTvka KOMMOHEHTOB Kackaja nepejayu
' WMHOPMALIMK B KIETKY.
15. uAM®-onocpegoBaHHble NyTW Nepegadn curHana.
16. ul"M®-onocpegoBaHHbIE NYTU Nepegayun curHana.
17. ul"M®-n NO-onocpegoBaHHbIE NyTU Nepedayun curHana.
18. O6pasoBaHre NO. NO-cuHTa3a 1 ee n3oopmel.
19. Cocygopacwupsiowiee gencreue NO. NO kak BHYTPUKIETOYHbIN MECCEHOXKEP.
20. NO kak HenpomeamnaTop.
21. LinToTtokcudeckoe gencrame NO.
22 Mytn nepegauu curHana, onocpenoBaHHbIe nunuaamu (Bnaunnrnuuepon,
' nHosuTonTpudocdaTt) n noHamu Kanbums, ApyruMmu nunugamu (3nkosaHomgamu).
23 KoHTakTHaa curHanusauus npyv MOMOLUM MONEKYN KNEeTOYHOW MNOBEPXHOCTU. AfresvBHble
MOMNEeKynbl KNETOK.
24. NHTerpumHbl.
25. MMMyHOrnoGynuHebl.
26. CenekTuHbI.
27. KagrepuvHbi.
28. BHeKneTo4HbIN MaTpUKC.
29. Llenesble coeguHeHus1.
30. AkTvBHble (bOpMBbI  KMcropoda: obpasoBaHue, CBOWCTBa, Owonormdeckas pofb, NyTu
yTunusaumu.
31 Ponb akTuBHbLIX (hOpM Kucnopoaa B nepefadve curHanos B kneTky. [yt nepegayv curHanos B
' KNeTKy, onocpefioBaHHble akTUBHbIMU hopMamMm Knucrnopogaa.
32. OdpekT «cBMaeTens» Npu BO3AENCTBUU MOHN3UPYIOLLIMX N3MNYYEHUIW B ManbIX J03aX Ha KNEeTKU.
33. YyacTue nepokcuga Bogopoja B nepefade curHana ot KneTKn K KNneTke.
34. AKTUBHbIE OPMBbI KUCOPOAa KaK MPOMOTOPbI 3110Ka4eCTBEHHON TpaHCcgopMaLnn KIeTok.
35. MexaHuambl rnbenu knetok. Anontos. Hekpos. Aytodarus.
36. Tunbl anonTo3a u ux dusnonornyeckasa ponb. MNyckoBble akTopbl anonTosa.
37. MexaHu3mbl 1 NyTW peanuaauum anonTtosa, ux perynsaums. Cxembl anontosa.
38. [MaTonorn4yeckue CoOCTosIHMSA OpraHM3Ma, CBs3aHHble C HapyLleHNneM NpoLleccoB anonTosa.
39 CTpyKTYpPHO-(PYHKUMOHANbHbIE M MOJEKYNSIPHO-TEHETUYECKME OCOBGEHHOCTM  OMyXOSeBbIX
' KneTok. NpoTooHKoreHbl. OHKOreHbI.
40. HapylieHnsi MeXKNeToYHbIX B3aUMOLENCTBUN B ONYXONEBbLIX KMETKax.
a1 Bsanmopeincteume ONyXoneBbIX KneToK " KneTok opraHusma-onyxorneHocuTens.
' B3anmogenctane onyxonesblX U UMMYHHbIX KNEeTOK.
42. B3anmocss31 HepBHOW, UMMYHHOW 1 3HOOKPUHHOW CUCTEM.
43. MeXXKneToYHble B3anmMoaencTans numaounTos.
44, MeXKneTo4Hble B3anMOAEeNCTBNA HENTPOUIIOB.
45. MeXKneToYHble B3aMOAENCTBUS SPUTPOLUTOB.

KOHTpOJ'IbHO-VISMepVITeJ'IbHbll7l MaTtepuan ana 3ad4eTta n sKk3amMmeHa BKIo4vaeT 2 BOrpoca n3 nepe4vHA
BOMPOCOB A514 3a4eTa.

MpumMep KOHTPONbHO-U3MEpPUTENbHbLIX MaTepuanoB K NPOMeXyTOYHON aTTecTauum

YTBEPXOAIO



3aBepyowmn kadegpon
61ochmankm n GroTexHonornm

Hanpasnenne 06.04.01 buonozaus

OucunnnuHa 61.B.04 Peaynayus MeXKIemouHbIX rpoueccos u e3aumodelicmeudi
dopma obyyeHns oyHas

Bua koHTpona 3avem

Bug atTectaumm npomexymoyHas

KoHTponbHO-nameputenbHbii matepuan Ne 1

1. Ponb BHekneto4yHon QHK B MeXKNeTouHbIX B3auMoaencTBUsX.

2. Twvinbl anonTo3a u nx duanonoruyeckast ponb. INyckoBble hakTopbl anonTosa.

MpenogaBaTtenb

B.[". ApTioxoB
_._.2022

M.A. HakBacuHa




