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Mporpammy oMcumnnuHbl paspaboTtan(a)(1) AOUEHT, K.H. (aoueHT) 3eneHnxuH M.B. kadenpa
Mukpobuonorun NOMub otaeneHne coyHoameHTanbHom MmeauumHel , Pavel.Zelenikhin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

OcBoeHue O6y‘48_|.|.l,I/IMI/IC$I pyHOAMEHTaNbHbIX NOHATUN HAyKn O CUTHalIbHbIX CUCTEMaxX KNeToK n
popMumpoBaHme y HnX CoBpeMeHHbIX I'Ipe,EI,CTaBJ'IeHI/II7I 0 MexXaHun3Max ynpasneHnsa Kneto4yHbiMun
PyHKUMAMN U OTOENbHBbIMU mMeTabonnyeckumm npoueccamin B KneTke.

2. MecTo OUCLMMN/MNHDBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas gucumunnvnHa BkntodeHa B pasaen " b3.1B.8 MNpodeccrnoHanbHbIA" OCHOBHOM
obpasoBaTenbHol nporpammbl 020400.62 Buonorns n 0THOCUTCS K AMCUMNANHAM Mo Bblibopy.
OcBauBaetcs Ha 4 kypce, 7 ceMecTp.

MNepen n3y4yeHnem OMCLUMNAUHBI CTYAEHT OOMKEH OCBOUTL Cnelyowme aucumnamnHbl: "Obwas
6uonorus", "OpraHnyeckas xumuns", "Mukpoburonoruns n supyconorns”, "buoxummns".

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytowmne KOMNeTEeHUNN:

PacwmcpoBka

Lncpp komnereHuyu npuo6peTaeMoi KOMNETeHLMK

OK-4
(OBILEKyNbTYPHbIE obnanaeT cnocobHOCTbIO MCNONb30BaTh OCHOBbLI MPaBOBbIX
KOMMETEHLIN) 3HAHWUI B pasnMyHbIX cdpepax XnsHeaesaTenbHOCTH

obnanaet cnocobHOCTbIO MOHMMaTh 6a30Bble NPEACTABNEHNS O
OMK-3 pasHoobpasuu 6I/IOJ10FI/I‘-IeCK1/IX 06bekToB, 3Ha4YeHNe

bropasHoobpasns ans ycTondnBocTy buocoepsl,
CNOCOBHOCTbIO NCMONBb30BaTh METObI HAONOAEHWS, OnMcaHus,
NIOeHTMdUKaLMK, Knaccudrkaumm, KynbTBMPOBaHMUS
6ronorn4ecknx 06 bEKTOB

OMK-5 O6I‘Ia,£l.aeTUCI'IOCO6HOCTbIO NPVMEHATb 3HAaHME MPUHLUMUMOB
KNeTO4YHOW opraHuaaunm 6nonormiecknx o6 bekTos,

6rocpnanyeckmx n BUOXUMUYECKNX OCHOB, MEMOPaHHbIX

MPOLIECCOB M MONEKYNSIPHBIX MEXaHN3MOB XN3HEOEATEIbHOCTY

AK-1 obnapaeT cnocobHOCTbIO 3KCMyaTUPOBaTb COBPEMEHHYIO
annapatypy u obopynoBaHue Ons BbiNONHEHWS
Hay4YHO-MCCNenoBaTeNbCKUX NONEBbIX U NabopaTopPHbIX
6uonornyecknx pabot

(npodpbeccmoHanbHble
KOMreTeHuunn)

(npodpeccunoHanbHble
KoMMeTeHuunn)

(npodbeccmoHanbHble
KOMMeTeHuun)

B pe3ynbtate 0CBOEHUS OUCUUMANHBI CTYOEHT:

1. DONXEH 3HaThb:

- NPUHLUMNbI PYHKLMOHUPOBAHNSA CUCTEM BHYKTPUKIETOYHOMN CUTHANN3aLNK;

- OCHOBHble 0CODOEHHOCTW FNaBHbIX CUrHANbHbIX CUCTEM KNETKW;

- NPUHUMMbI BINSIHUSI HA CUTHANbHbIE CUCTEMbI KNETKWU Ans Tepanvmn 3aboneBaHuii.

2. IONXEH yMeTb:

- n3naratb Marepuan B pasnnyHbIX qoopmax (YCTHbIA OTBET, 9CCe, Npe3eHTauuns);
- aHanNM3npoBaTb faHHble NNTepaTypbl B 06N1acTy CUrHaNbHbIX CUCTEM.

3. DONXEH BnageThb:
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- COBPEMEHHbIMU NPELACTABNEHNAMUN O OYHKLIMOHUPOBAHUN CUTHANBbHBIX CUCTEM KNETKW;

- HaBblkaMy noucka MHGopMaLun No COOTBETCTBYIOLLEN Kypcy 06nacTv 3HaHWIA.

4. NONXEH LEeMOHCTPMPOBaTb CNOCOBHOCTb M FOTOBHOCTD:!

- NMPVUMEHATL MONyYEHHbIe 3HaHWS B HAy4HO NPaKTUYECKOW NPOPEeCcCOHaNnbHON AeaTENbHOCTH.

4. CTpyKTypa U cogepxaHve AUCLUUMNINHDBI/ MOoayns
Obwas TpyA0EMKOCTb AUCLMIMIMHBI COCTaBNSET 3a4eTHbIX(blE) eaAnHUL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 3a4€eT B 7 CEMeCTpe.

CyMmMapHo no aucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa n copepxaHue ayauTopHon paboTbl No aucUMnInHe/ MOAynio
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,
Henensa MX TPyAOEeMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpOns
MpakTnyecknellaboparopHbie

3aHATUSA paborbl

Paspen
N AducunnnuHbl/ CemecTp
Moayns

Nekunn

Tema 1. MexaHU3Mbl
MEXKNIETOYHOM 1
BHYTPUKNETOYHOM
curHanusauuun. AyTto- n
napakpvHHas
1 curHanuMsauus. / 1 2 0 0
MpyHUMNbI
HelpoHanbHOW "
rymopanbHoOW
perynsaunmn goyHKLNA.
Tema 2. Mexknerto4yHas
nepepnaya
BO30YXOEHUS.
Xumunyeckue n
anekTpuyeckme
cunHancobl. CTpoeHune
XMIMUYECKOro cuHarnca.
Helnpomegmaropsi.

Tema 3. Tunbl
peLenTopos.
MNepBuryHbIE 1
BTOPMWYHbIE YCTHbI ONpOC
3. nocpenHuKN. / 4 2 0 0
PeuenTopbl
nnasmarm4yeckom
MeMOpaHbl KNeTKW.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb

(B yacax) KOHTpOns

Tekywime coopmbl

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 4. Peuentopsbl
rOPMOHOB U
MeLnaTopoB.

5-7

0

0 pedbepat

Tema 5. Cuctembl
yCUNeHns curHana B
KneTke.

. [ADeHnnaTunKnasHbIn n

ryaHunaTumknasHbii
nyTv nepena4yu
nHpopMaLnn.

Tema 6. VoHbl kanbuus
Kak BTOPWYHble
nocpeLHUKN.

Tema 7.
[MpoTenHkmHasbl kak
OCHOBHblE
90PEKTOPHbIE
MONEKY/bI.

10-11

KOHTPO/NbHas
4 paboTta

Tema 8. Na3oo0bpasHble
NoCpeaHUKKN Kak
ocobbIii knacc

. |don3nonormnyecku

aKTUBHbIX COeAVNHEHWIA,
Y4aCTBYHOWMUX B
curHanmasaunn

12

Tema 9. MonekynsipHble
MEXaHN3Mbl
TpaHC4yKUMX B
CEHCOpPHbIX CUCTEMAX

13-14

10.

Tema 10.
KaHueporeHes.
OcobeHHocTH
JOYHKLMOHNPOBAHNS
CUrHaNbHbIX CUCTEM NpPW
3N10Ka4eCTBEHHOM
nepepoXaeHnmn KneTku.

15-16

11.

Tema 11. AnonTos.
MonekynsipHble
MeXaH13Mbl npolecca u
CUrHanbHble Kackagbl B
ero npovecce.

17

acce

Tema . UTorosas
doopma KOHTpons

yer
0 3aye

NTtoro

18

18

4.2 CopepxaHvue oUCLUNIUHDI
Tema 1. MexaHU3Mbl MEXK/1€TOYHOW U BHYTPUKNETOYHOWN CUrHanusauun. Ayto- n

napakpuHHasa curHanusauus. NpuHUMNbI HENPOHaNbHOW U rymMopanbHOW perynsiuum
PyHKUUNA.

PernctpaumoHHbin Homep 84947615
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

MexaHn3Mbl MEXKIETOYHOW U BHYTPUKNETOYHOM curHannaaumm. Ayto- n napakpuHHas
curHanmaaums. MpuHUUnbLI HeRpPoHaNbHOM 1 r'yMopanbHOW perynsummn dyHkumnin. Perynunpytowme
cucTeMbl opraHmama. Cructema xenes BHyTPeHHeR cekpeunmn. TOPMOHbI, X XMMUYecKas npupoaa u
OCHOBHbIe cBolicTBa. Pur3mnonornyeckas ponb ropMOHOB, MEXaHWN3M UX feicTBus. Perynsums
OYHKUWMIA 3HOOKPUHHBIX Xenes. Mmnodoma. Mnotanamo-runodomsapHas cuctema MNMeprdpepuyeckas
M LEHTpanbHble YacTU HEPBHOI cUCTEMbl. DYHKLNS HEPBHOW cucTeMbl. PedonekTopHas ayra:
peuenTop, adgepPEHTHbIN NyTb, agodpekTop. Mepenaya Bo3byXaeHUS B LEHTPaNbHON HEPBHOM
cucTeme. LleHTpanbHble cuHancel. MeanaTopbi.

Tema 2. MexkneToyHasi nepepava BOSGV)K,D,EHVIH. XuMunueckue n ANeKTpnyeckmne CUuHanchol.
CTpOEHI/Ie XnMn4yeckoro cmHanca. HEIZPOMenMaTOpr.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MexkneToyHas nepenada Bo3byxneHms. XuMmn4eckune n anektpudeckmne cnHancol. CTpoeHne
XMIMMYeCcKOoro cuHanca. Henpomeguatopbl. Kputepun HempomeonaTopos U HEMPOMOLYNSATOPOB.
MexaHn3Mbl 9K30UMTO3a. DNEKTPUYECKME CMHANCHI. BbinpsaMngiowme n HeBbInpamMasiowme
anexkTpuyeckme cuHancol. Kputepun ngeHtngomkaumm anekTpuyeckux 1 XMMmM4eCcknux CUHarcos.
ToHKas CTpyKTypa 9/1eKTPMYECKOro cuHanca n ero ousnonormyeckas posnb

Tewma 3. Tunbl peuentopos. lNepBrUYHbIE U BTOPUYHbIE NOCPeaHUKU. PeuenTopsl
nnas3martmyeckon MembpaHbl KNeTku.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

Tunbl peuenTtopos. NepBrYHbIE MOCPEOHNKN - HEMPOMEANATOPbl, FOPMOHbI, LUTOKUHWHbI, 0aKTOopbl
pocTa, HeMPOMOOyNATOPbI U T.4. BTOpMYHbIE NOCPEOHNKN MECCEHOXEePbl U akTUBaLUS
nocpenHvkamm 6enkoB-MuLEHeR (hocchopunmpoBaHne, oedooccopmnmpoBaHue). 3 knacca
PEeLEeNTOPOB NnasMaTnyeckon MembpaHbl KNeTKW: peLenTopbl, CONpsXeHHble ¢ G-benkamun nnm
MeTaboTPOMNHbIE; PELLENTOPbI, CBA3AHHbIE C MOHHBIMX KaHanamu UM MOHOTPONMHbIE; U PELLENTOPDI,
obnagnatowme cobCTBEHHON OePMEHTATUBHON aKTUBHOCTbIO - MPOTEUHTUPO3MHKNHASbI, PeLenTopsbl
(hakToOpOB pocTa TPOMOOLMTOB, ANNAEPMASIbHBIX Y HEPBHbIX KNETOK CTPYKTYPHO-(PYHKUMOHANbHAsA
opraHusaums MembpaHHbIX PeLenTopPOoB, MOHOTPOMHbIE U METABOTPOMHbIE PELLENTOPbI.

Tema 4. PeuenTtopbl FOPMOHOB U MeONaTOpPOB.
JNIeKLMOHHOe 3aHsiTue (6 4aca(oB)):

PeuenTopbl ropMOHOB 1 MeANaTopoB. HNKOTUHOBbIE U MYCKAPWUHOBbLIE PELLENTOPbLI aueTUNXONNHA:
CTPOEHME, TUMbI, CBA3b C BHYTPUKNETOYHbIMU CUrHANbHbLIMU KackadaMn N MOHHbIMU KaHanamm
MoHOaMnHOBbIE MeAMaTOPbI: KATEXONAMUHBI, CEPOTOHMH, MMCTaMnH. MexaHn3mbl CUHTE3a,
ocBoboXAeHUs, nHakTmeaunn. PyHKUUN agpeHannHa u HopaapeHanvHa. Peuentopbl
katexonamunHos. JJogpamMuH 1 peuentopbl gohammHa PyHKUMM LODAMUHEPTUYECKON CUCTEMDI,
natonornn. CepoTOHWNH, CUHTE3 1 Jerpagauns cepoToHnHa. PacnpeneneHve
CEPOTOHNHEPTNYECKMX HENPOHOB. Perynaums HeMpOSHOOKPUHHbBIX COYHKLMWIA, UMPKAANAHHbBIX
PUTMOB, NULWEBOro NoBeaeHns. Peuentopbl CEpOTOHUHA. [[MCTaMUH 1 ero peuentopbl. [ypuHbl kak
MeLmaTopbl B LEHTpanbHOM 1 nepudepnyeckon HepeHom cucteme. Knaccmndmkaums nypuHoBbIX
peuenTtopoB. PyHkuna nypuHos. Heponentnabl. OCoO6eHHOCTV HEMPONENTMAOB, OTANYAIOWME NX
OT Knaccmyeckux meamatopos. OCOBEHHOCTU CUHTE3a, TPAHCMOPTa 1 BbICBOOOX AEHNS.
Knaccudpmkaumns n npumepbl oyHKUNOHANBbHOW akTMBHOCTW. OnnonaHble nenTuabl U Ux peuenTopbl
Tema 5. CucteMbl ycuneHus curHana B Knetke. AoeHnnaTumMKiasHbi U ryaHunaTumKnasHbIn
nyT¥ nepegayv nHcpopmauun.

JNleKLUMOHHOe 3aHsiThe (2 yaca(os)):

CuncTeMbl ycuneHnst curHana B knetke. AgeHnnaTumMknasHblii nyTb nepenadn nHopMaumu.
CTpyKTypa v perynsaumsa ageHunarumknasbl, NpoTemHkuHasbl A. 'yaHunatuuknasHas cmcrema.
CTpyKTypbl 1 CBOMCTBA ryaHUnaTumMknas n npotemHkmHasd G. ®octomMHO3MTUAHbIA NyTb Nepenayn
curHana. Pocoonmnasa C. CxeMbl n3MeHeHMs MeTabonnama ooCOMHO3NTNLOB NPV AEACTBUM
cTumyna, yBenuyeHne untodonbHoro Ca2+ ¢ ysactnem IP3- n puaHoomMHOBOro peuenTopos.
ApaxngoHoBas KMCNoTa U ee NPOM3BOHbIE: yHaCTe B NPOLIECCax BHYTPUKNETOYHOW CUrHANM3aumm.

Tema 6. NOHbI Kanbuusi Kak BTOPUYHbIE NOCPpeaHUKN.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 84947615 5AE
il YHH

CrpaHunua 6 us 12. — o

o



Mporpamma omcuunnmHbl "KnetouHas curHanmaaums”; 020400.62 Bruonorus; goueHT, K.H. (aoueHT) 3eneHnxuH M.B.

MoHbl kanbLms Kak BTOPUYHbIE NocpeaHnkn. MexaHuambl Ca-curHanmsauum B knetkax. BHyTpu un
BHEKNETOYHbIE KOHLEHTpauUMn MoHOB Kanbuus. Ca-ceasbiBatowme benkn. Perynsums KneTo4Hoi
aaresun, BHYTPUKNETOYHOrO TpaHcnopTa, MPoLECcCoB pasBMTuS U auddpepHUmaunm

naboparopHas pabora (2 4aca(oB)):

CtpoeHune n coyHkumm Ca-kaHanos. Knaccugoukaumsa no nopory aktmesauum, NpoBOANMOCTH,
nokanuzauunn.CtpykTypa, Knaccudumkaums kaHanos Ha L-, N-, P/Q-, T-, R-tunbl. BHyTprkneTo4Hble
Ca-kaHanbl. Ca-kaHanbl pMaHOANHOBbLIX U PeLenTopoB MHO3UTON-TPU-hocdaTa. AucdyHkuns
KanbumesblX kKaHanos. CKeneTHO-MbllWeYHbIe KanbLMeBble kaHanonatum. HepoHanbHble
Kanbunesble kaHanonatumn ducopyHkumnmn Ca-kaHanoB Npu ayTOUMMYHHbIX 3a60neBaHusIx.
MwnacTteHndeckuii cuHapom JlambepTa-ToHa. AMUOTPOdOMHEeCcKniA natepasbHblil CKNepos.

Tema 7. NpoTenHKNHa3bl Kak OCHOBHble 3¢ppeKTOPHbIE MOMNEKYbI.

naboparopHas pabora (4 4aca(oB)):

[MpoTenHknHasbl Kak OCHOBHbIE 3PEKTOPHbIE MONeKybl. CTpOeHWe NPOTENHKNHAS U KX
Knaccugoukaums. Yyactve npoTemHkmMHas B nepegade v yCUneHnm ropMoHanbHOro curHana.

KoopamHaumsa npotenHkuHaa n goocgpartas B KneTke. Ponb NpoTenHKMHA3 B PErynsLMN NOHHbBIX
KaHanos, adhdoekTa akTMBaLumn 1 UHIMBUPOBAHNS, EPMEHTOB, HACOCOB, TPAHCKPUMLUN FEHOB.

Tema 8. Ma3006pa3Hbie NOCpPeAHMKM KaK 0COObIN Knacc ¢ou3nonormyeckm akTMBHbIX
coeAUHEeHUN, y4acTBYIOLLLUX B CUTHaNM3auum

naboparopHasi pabora (2 4aca(oB)):

"a3006pasHbie NOCpPenHMKN Kak 0COoObI Knacc on3nonorm4eckn akTBHbIX COeaNHEHNIA,
yyacTsylowmx B curHanmaauun. OcobeHHOCTM 1 CBOMCTBA OKCuAaa asoTa, MOHOOKCUAa yrnepoaa u
cepoBogopona. PepMeHTbl CUHTE3A U UX PETYNALNS, MULLEHN OENCTBUS 1 PU3nonornyeckme
adhgoekTbl. AP DPEKTb ra30B B CEPAEHHO-COCYANCTON CUCTEME, XEeNyo04HO-KMWEYHOM TpakTe,
HEPBHOW CUCTEME, MEXAHU3Max MMMYHHOW 3alunTbl. BOBHMKHOBEHME N pa3BUTME CUrHANM3aUnn C
MOMOLLbIO Fra3006pa3HbIX MeaNaTopOB B 3BONOLUN

Tema 9. MonekynsipHble MeXaHU3Mbl TPAaHCAYKLUM B CEHCOPHbIX cUCTEMax
naboparopHas pabora (4 yaca(oB)):

MonekynspHble MeEXaHU3Mbl TPAHCOYKLUUN B CEHCOPHbIX CUCTEMAX - BOCNPUSATUE 3PUTENBHON,
BKYCOBOW, 060HATENbHOM MHApopMaumM. YyacTne G-6enok cBsisaHHbIX peuentopos. Ponb
ul"rMd-3aBucuMbIX KaHaNoB 1 dpocohanacTepas B npoueccax PoToTpaHCOyKUUN B peuentopax
cetyaTtkun. Ponb LAM® 1 HykneoTna-3aBUCKMbIX MOHHBIX KaHaNoB B NpoLeccax CEHCOPHOM
TpaHCaoyKUMM B 0OOHSATENbHbIX HEMPOHAaX

Tema 10. KaHueporeHes. Oco6eHHOCTU PYHKLLMOHMPOBaHUSA CUTHalIbHbIX CUCTEM NpWU
3/10Ka4eCTBEHHOM NepepoXaeHUn KNeTku.

naboparopHasi pabora (4 4aca(oB)):

KaHueporeHes. OcobeHHOCTU OYHKLMOHMPOBAHMUSI CUrHANbHBIX CUCTEM NPW 3/10KA4€CTBEHHOM
nepepoxneHun knetkn. OHKOreHbl 1 OnyXoneBble Cynpeccopbl U NX NPOAYKTbl yHaCTHUKMN
CUTHaNbHbIX KAackaaoB BHYTPY KNeTKM

Tema 11. Anonto3. MonekynsipHble MexaHu3Mbl NpoLLecca U CUrHa/NbHble Kackaabl B ero
npouecce.

naboparopHas pabora (2 4aca(oB)):

Hekpo3 1 anonTto3. AnonTo3 Kak NpoLecc NporpaMMMpPOBaHHO KNeTo4Hon rmbenn Pasnuyus
Hekposa u anonto3a. Metoapbl nccnegoBaHus. Atanbl anonto3a. MonekynsipHble MexaHu3Mmbl
npouecca 1 curHanbHble Kackambl B ero npowuecce. Anonto3 B OHTOreHe3e HePBHOWM CUCTEMBI

4.3 CTpyKTypa 1 copepXxaHue caMOCTOSITe/IbHOM paboTbl AUCUUMINHBI (MOLYNSA)

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 84947615 5 AE
Ctpanuua 7 13 12. 11} yLH,l:[

o



Mporpamma omcuunnmHbl "KnetouHas curHanmaaums”; 020400.62 Bruonorus; goueHT, K.H. (aoueHT) 3eneHnxuH M.B.

Buaobi
N Paspen Cemect Henens | camoctosiTenbHon [TpymoeMKOCTb ;%%%::):?:;Ezg;
JAucumnnmHbl pcemecrpa pab6oTbl (B yacax) 260TbI
CTYAEHTOB P
Tema 3. Tunsbl
peLenTopos.
[MepBuyHbIE 1
BTOPUYHbIE noaroToska K -
3. nocpenHUKN. 7 4 YCTHOMY Onpocy 8 ycTHEI onpoc
PeuenTopbl
nnasmaTn4eckomn
MeMOpaHbl KNeTKW.
Tema 4. PeuenTopbl
4. |rOpMOHOB 1 7 5-7 ngg}rngiKa K 8 pedhepar
MeOnaTopos. P paty
Tema 7.
MpoTenHknHasbl kak noaroToska K
7. |0CHOBHbIE 7 10-11 |KOHTpPONbHOM 8 Kc;ggp;ganaﬂ
3hdheKTOpHbIe paboTte P
MOJIEKYbI.
Tema 11. AnonTos.
MonekynsipHble
11.|MexaHnambl npouecca n| 7 17 gggeFOTOBKa K 12 acce
CUrHasnbHble Kackaibl B
ero npotiecce.
WNtoro 36

5. O6bpa3oBarenbHble TEXHONOrMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

B npouecce ocBoeHNS AuCUMNAMHBI UICMONb3YTCS cneayowme 06pasoBaTeNbHble TEXHONOM,
cnocobbl 1 MeToAbl OOPMUPOBAHNS KOMMETEHLMIA: CEMUHAPbI B hopme
npobnemMHo-nccnenoBaTenbCkoin becenpl, HaNMCaHWe acce, CoctTaBneHne 0630poB, TBOPHECKME
3a4aHus, NPOEKTHbIE TEXHONOTM, MPOCMOTP, aHaNN3 1 06CyXAeHNe BUAEO- N MyNIbTUMEONAHbIX
mMaTepuanos.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. MexaHU3Mbl MEXK/IETOYHOW N BHYTPUKIETOYHOMN CUrHanu3auun. AyTo- n napakpmHHas
curHanusaums. NpuHUUnbl HeMPoHaNnbHOW U ryMopanbHON perynsauumn oyHKLUNA.

Tema 2. MexkneTouyHasi nepepava BO36y)K,D,EHVIFI. XuMunueckue n ANeKkTpnyeckme CUHanchol.
CTpoeHue XUMHN4yeckoro cuHarnca. Heﬁpome.n,uaTopbl.

Tewma 3. Tunbl peuentopos. lNepBrYHbIE U BTOPUYHbIE NOCPeaHUKU. PeuenTtopsl
nnas3marmyeckon MembpaHbl KNeTku.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

PernctpaumoHHbin Homep 84947615
Crtpanunua 8 us 12.
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1. CTpoeHne xmMmyeckoro cmHanca. Tunbl u Kputepun HeipomeanaTopos. OcobeHHOCTH
npoBeneHnsi BO30YXAEHMS Yepe3 HEPBHO-MbILWEYHbI cuHanc 2. KBaHToBasi Teopusi 0CBOBOX AEHMS
menmaropa. Ponb nOHOB kanbums. HekBaHTOBas cekpeuuns auetunxonuHa. 3. ALeTUnXonviH -
MeOnaTop HepPBHO-MbIWEYHON nepenadn. CUHTE3, MHAKTMBaLUUS, MEXaHN3Mbl 0BpaTHOro 3axeara. 4.
dapmakonorns HepPBHO-MbIWEYHOr0 cnHanca. bnokaTopbl HEPBHO-MbIWEYHOW Nepenayun.
Baaumopmenctene nMnynbCcoB B cuHance. 5. 9nektpunyeckme cuHancol. Kputepum ngeHtugoumkanmm
9NIEKTPUYECKMX N XMMUYECKMX CUHAMNCOB. 6. TOHKas CTPYKTypa 3NeKTPUYEeCcKOoro cnHarica u ero
ousnonornyeckas ponb 7. KsaHtoBasi Teopusi. CNOHTAHHOE U BbI3BAHHOE 0CBOOOXAEHNE
menmaropa 8. BesnkynsapHbiin umkn. MexaHnambl 9K30- 1 9HOOUUTO3a CUHAMTUYECKMX BE3UKYN
dursnonornyeckoe 3HadyeHne Be3nkynapHoro umkna. 9. @yHkumoHanbHas knaccugukaumns
peuenTtopos. 10.PeuenTopbl, accounmpoBaHHble C pepMEeHTAaTUBHOM akTUBHOCTbLIO. [loaTunbl.
PeuenTtopbl dpaktopos pocTa. 11. Peuentopsbl, accounmnpoBaHHble ¢ G-6enkamu. Moaoxoabl K Tepanum
pasnnyHbiX 3aboneBaHnii Yepes3 MOayNsLMIO akTUBHOCTU Takmx peuenTtopos. 12. PeuenTopsl -
NoHHble kaHanbl 13. PeuenTopsbl ocywecTenaiowme TpaHCNopT nMraHaa BHYTPb KNETKN.

Tema 4. PeuenTtopbl rOpMOHOB 1 MeANaTOpPOB.

pegoepart , NpUMEpHbIE TEMBbI:

1. MoHOaMnHOBbIE MeaMaTOpPbI : KatexonamuHbl, CEPOTOHWH, rMcTaMuH. MexaHua3mbl cuHTe3a,
ocBoboxaeHus, nHakTmeaunn. dusnonornyeckas posnb 2. ALeTUNXonuH. HUKOTMHOBLIE U
MyCKapVHOBbIE peLienTopbl auetTunxonuHa. 3. Cnytamat u acnaprar - Bo3byxaatowme
aMUHOKUCNOTLI. PelenTtopa rnytamata: MOHOTPOMnHble U MeTaboTponHbie. OCOBEHHOCTM CTPOEHMNS 1
pyHkumn HMIOA n AMIMA-peuentopoB. 4. OCO6EHHOCTU CUHTE3], TPAHCMNOPTA Y BbICBOOOX AEHNS
nentugHbix Mmeguartopos 5. TAMK kak Topmo3HoM Megmnartop, peuenTtopbl. 6. PeuenTopbl
CEepOTOHMHA. (PYHKLUN B LIeHTpanbHOM 1 nepudpeprnyeckoin HepBHOW cucTemax.

Tema 5. CucteMbl ycuneHns curHana B Knetke. AoeHnnaTumMkKnasHbii U ryaHunaTumKnasHbin
nyTv nepepgayv uHcopmMaumu.

Tema 6. MOHbI KanbLus Kak BTOPUYHbIE NOCPEeaHUKM.
Tema 7. NpoTenHKNHa3bl Kak OCHOBHble 3dppeKTOpHbIe MONEKYbI.
KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

1. Knaccudpukaums peuentopos, conpsixeHHbix ¢ G-b6enkamn. Knaccudpmkaums G-6enkos. 2.
CtpoeHue G-benka. a-cybbeamHuua. CtpoeHne n dpyHkumm B- n y- cybbeaunHuu. Cesisb G-6enka ¢
umMTonnasmaTmnyeckorn membparoi. 3. Perynauns aktnsHoctn G-6enka. 4. Victopus nccnenoBaHuns
UAM®. CtpykTtypa LAM®. 5. AgeHunartumknasa ctpoeHue. 13ogopmbl 1 perynaums
ageHunaTtumuknassbl. 6. NpoTtemHkmHaabl. Knaccudgpoukaums. CtpoeHne npoTemHkmHasabl A. Victopus
oTKpbITUS U M® Kak BTOpnyHOro nocpeaHuka. 7. CTpoeHne ryaHunatumknasbl. Tunol
ryaHunatumknaa. 8. lNpotenHknHasa G. CtpoeHue, knaccudpukauus. encteme npotemHkmHasol G B
knetke. 9. ddppekTbl ryaHnnatumknasHoro nytn. 10. uFrM® n NO - nBa cBs3aHHbIX Mexay coboi
BTOPWYHbIX nocpenHuka. 11. docoanacrepasbl 1 nx yHkumu. Knaccugukaums
gochoanactepas. 12. CtpoeHne monekynbl goocpoanactepasbl. MuweHun genctensg. Perynaumsa
goocponmnacrtepas.

Tema 8. Ma3006pa3Hbie NOCpenHUKMU KaK 0COoObIN Knacc dou3nonormiyeckm akTUBHbIX
coeauHEeHUN, y4acTBYIOLLUX B CUTHaNM3auum

Tema 9. MonekynsipHble MeXaHU3Mbl TPAHCAYKLUN B CEHCOPHbIX CUCTEMAX

Tema 10. KaHueporeHes. Oco6eHHOCTU (PYHKLLMOHUPOBAHUS CUTHANbHbBIX CUCTEM MpU
3/10Ka4eCTBEeHHOM NepepoXAeHUMN KNeTKMU.

Tema 11. AnonTto3. MonekynsipHble MeXaHU3Mbl NpoL,ecca U CUrHasbHble Kackagbl B ero
npouecce.

3CCe , NpMepPHblIE TEMbI:

1.AnonTo3 1 Hekpo3. CxoacTtea u pasnuyuns. MexaHnambl pas3sutust. 2. Pak kak 3BONIOLMOHHO
chopmMupoBaBsLniicst cnocob anuMmnHaumm ocober n3 nonynsiumu. 3. NepcnekTrBbl CO34aHNA
YHMBEPCANbHOMO NIEKAPCTBa OT 3N10Ka4eCTBEHHbIX HOBOOOpasoBaHwii. 4. MpUYnHbI MHOrO3TaNHOCTH
CUTHaNbHbIX Kackaaos.

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:
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1. OnekTpudeckne cuHancol. Kputepum noeHTudprkaumm anekTpuiyeckmx n XMMMYeckx CMHarncos.
ToHKas CTpyKTypa aNeKTPUYECKOoro cuHarnca v ero gouaunonormyeckas posb.

2. CTpoeHme XMMMNYECKOro cmHanca. KeaHToBas Teopu4 0CBOOOXAEHUS Menaunartopa. MexaHn3Mmbl
9K30- 1 3HOO0UNTO3a CUMHANTUYECKNX BE3UKYII. Tunbl cMHANTUYECKMX BE3UKY. Be3|/|Kyn9|pr|e nynbl.

3. Kputepuun HeilpomeonaTopos n Henpomoaynsatopos. Knaccugukausm Heripomenmartopos. [Npe- un
nocTcnHanTnyeckas mogynsaums. Aytoperynaums.

4. MonekynsapHoe CTpOeHue NoTeHumnan-3aBUCMbIX HATPUEBBIX, KanneBbIX U KaNbLNEBbIX KAHANOB.
Tunbl 1 yHKUUK.

5. AueTtunxonuH. ictTopns OTKpbITUSA, CUHTE3, TPaHCNOPT. ALLETUNXONUHACTEpPasa: CTpyKTypa v
doyHKUMK. Jlokannsaumsi XonmHeprunyeckmux HEMPOHOB 1 MyTeN B LLIEHTPanbHOW 1 nepudpepunyeckoi
HEepPBHOM CUCTEME.

6. HUKOTUMHOBbIE 1 MyCKapVHOBbLIE PELLENTOPbI aLEeTUNXONNHA: CTPOEHWE, TUMbI, CBA3b C
BHYTPUKNETOYHbLIMA CUTHANBbHBIMK Kackadamu U MOHHbIMK KaHanamu. dopmmnpoBaHue
HEpPBHO-MbILWEYHOr0 CHanca B OHTOreHese, k/lo4YeBble DaKTopbl arperaumm peLenTopoB
aueTunxonuHa

7. MoHoamumHoBble MeanaTopbl. MexaHn3Mbl CUHTE3a, 0CBOOOXAEHUS, MHAKTMBALMK. DYHKLIM
ajpeHanuHa n HopagpeHanuHa. PeuenTtopbl katexonammHoB.

8. HodhamuH 1 peuenTopbl odgamMmHa PyHKUMK fodaMnHepPrmyeckoin CUCTEMbI, NaTONOMMN.

9. CepoTOHWH, CNHTE3 1 Aerpajauns cepoToHnHa. PacnpeneneHme cepoTOHMHEPrMYecKmnx
HEeMpPOHOB. Perynsauns HeMpO3HOOKPUHHbBIX OYHKUUIA, LMPKAANAHHbLIX PUTMOB, MULLEBOrO
noseneHus. Peuentopbl CEPOTOHMHA.

10. N'mcTtammH 1 ero HeipomeguaTopHas pofb B HEPBHOM CUCTEME

11. Cnytamat n acnaprar - BO36yxaarowme aMMHOKMCNOThI. PeuenTopbl rnytamaTa: MOHOTPONHbIE U
meTaboTponHble. OcobeHHoCTH cTpoeHus 1 doyHkummn HMOA n AMIA-peuenTopos.

12. TAMK - ocHOBHO TOPMO3HOM MeguaTop B Moare. Jlokanusaums B MO3re, PyHKUUN.
ITAMK-peuenTopbl: CTPOEHWUE, arOHUCTbI U aHTarOHUCTbI. [ IMLMH U TaypyH Kak TOPMO3HbIE
HelpomMeomnaTopsbl

13. MypuHbl kak MeanaTopbl. Knaccndmkaums nypuHoBbIX peuenTopoB. PyHKUMS NyPUHOB.

14. HenponenTtuabl. OCOBEHHOCTM HEMPONENTNAOB, OTAMYAIOLWMNE UX OT KNACCUYECKMX MEONATOPOB.
OcobeHHOCTN CMHTE3a, TpaHcnopTa 1 BbICBObOX AeHMs. OnmonaHble NenTuapl 1 X peuenTopsbl.

15. BHEKNETO4YHbIE CHrHanbl, nepBnYHbIe MeCCeHOXepbl, 3anyckaruwmne npoueccol BHyTpI/IKfIGTO‘-IHOI7I
ChrHanmasauumn.

16. JluraHa-ynpaensieMble NOHHbIE KaHaslbl - MOHOTPOMHbIE PeLEenTopbl
17. PeuenTopbl, conpsixeHHble ¢ G-6enkamu - MeTaboTponHbie peLenTopbl

18. PeuenTopsbl, accoUMMpOBaHHbIE C PEPMEHTATUBHOM aKTMBHOCTbIO - PELIenTopbI C
TUPO3UHKNHA3HOM aKTUBHOCTbIO

19. G-6enkn. Ctpyktypa G-6enkos. Ca3b G-6enkoB ¢ MeMbpaHoii
20. AneHunaTumknasHbiii NyTb nepenayn nHgopmauun. CTpykTypa v perynsaums ageHmnatumnknasol
21. PoCcHONHO3NTUAHBIA NYTb Nepefayn curHana

22. ApaxuoHoBas KMcnoTa u ee nponsBoaHble: y4acTue B npoueccax BHYTPUKNETOYHOM
curHanusaumm

23. TMpO3MHKMHAa3bl U TMPO3UHGoCcdaTasbl

24. N'yaHnnatumknasHas cuctema. CTpykTypbl U CBOMCTBA ryaHUnaTLmMKnasbl

25. XapakTepucTvkun n perynsums KanbLumeBblX KaHanoB nna3MaTtmyeckuii MembpaHsbi

26. BHyTpuKnNeTo4Hble KanbuMeBble KaHalbl - CTPYKTypa, OYHKUUK

27. dochopunuposaHmne 6enkoB Kak MEXaHU3M NePEKNOYEHNS (PYHKLIMOHMPOBAHNS KNETOK

28. NpoTeunHgocaTasbl Kak MHTErpanbHbIMU KOMMNOHEHTAMU CUTHAbHBIX CUCTEM, YNPaBNSEMbIX
NPOTenHKMHa3amMu

29. Okcunp asoTa: CMHTE3, perynaumsa npoaykunmn, BHYTPUKIETOYHbIE MALIEHN
30. MoHookcug yrnepona v ero cpuamonorunyeckas posb
31. CepoBonopon, hepMeHTbI CUHTE3a, MULIEHN OENCTBUS
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7.1. OcHOBHas nuTteparypa:

1. Camko KO.H. Anatomuns n consnonorus romeocrtasa: YuebHoe nocobue / HO.H. Camko. - M.: HALL
NHDPA-M, 2014. - 94 c. - Pexum goctyna: http://www.znanium.com/bookread.php?book=436483
OBC "3HaHunym"

2. duaunonorus yenoseka: YuebHuk / Moga pen. B.M. Mokposckoro, I'.d. KopoTbko. - 3-e n3g. - M.:
OAOQO "N3patenbcTtBo "MeguunnHa", 2011. - 664 c.

Pexwum goctyna: http://www.studmedlib.ru/ru/book/ISBN9785225100087. S5C "KoHcynbTaHT
ctynoeHrta"

7.2. lononHuTenbHasa nureparypa:

1. Camko HO.H. Mopdhonormsa n gomsanonorns CEHCOPHbIX CUCTEM U BbICWEN HEPBHOW OEATENbHOCTH:
YyebHoe nocobue / HO.H. Camko. - M.: HAL MHDPPA-M, 2014. - 158 c. Pexum goctyna:
http://znanium.com/bookread.php?book=420414 S6C "3HaHnyM"

7.3. UHTepHeT-pecypcChbl:

NCBI - http://www.ncbi.nlm.nih.gov/pubmed/

Buonorna n meguumHa - http://medbiol.ru/medbiol

Buoxumus - http://www.biochemistry.ru

KnetouyHas curHanmnsaums - http:/www.bioscience.ru/CellSign.htm

YHuBepcuteTckas nHgopmaumnmoHHasa cuctema Poccun - hitp://window.edu.ru/resource/023/61023

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gucuunnuvHbl "KnetodyHas curHanusauuns” npegnonaraeT NCNONb3oBaHWe cneayrolwero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HANIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNnWmnx POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Beaywmx By30B CTpaHbl, BbICOKOKBANMGIULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTeNbHbIX CTAHAAPTOB M BKIKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHoOrpadun, asTopedoeparbl, guccepraumm, SHUUKNONEaNn, CAOBapU U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CrieunanbHble Nnepnognyeckme n3gaHms n n3naHus,
BblNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTBYyET
BceM TpeboBaHMsaM penepanbHbIX roCyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbnnoTeyHom cnucteme "KoHCynbTaHT cTyaeHTa" , BOCTyn K KOTOPOW NpenocTaBneH
CTyAeHTaM. OnekTpoHHas bmubnuoteyHas cuctema "KoHcynbTaHT CTyaeHTa" npenocTaBnseT
MONHOTEKCTOBbIV [OCTYMN K COBPEMEHHOW Y4ebHOM nMTepaType No OCHOBHbIM AUCLMUMNANHAM,
N3y4yaeMbiM B MEOMLUMNHCKUX By3ax (NpeacTaBfieHbl N3aaHns Kak YucTo MeguumHCKOro npoduns, Tak
N MO eCTECTBEHHbIM, TOYHbIM 1 00LWEeCTBEHHbIM HaykaM). OBC npenocTtaBnseT By3y Hambonee nonHble
KOMMNEKTbl HEOOX0ANMOA NUTEpaTypbl B COOTBETCTBMUN C TPEOOBAHMAMM rOCY4APCTBEHHbIX
obpasoBaTesibHbIX CTaHAAPTOB C COONOAEHMEM aBTOPCKMX N CMEXHbIX MPasB.

NekumoHHas ayanTopmst C KOMNIEKTOM MyNbTUMEANAHOrO 060pyLOBaHNS.

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u y4ebHbIM NnaHoM no
HanpasneHno 020400.62 "Buonorna" n npodounio NOAroToOBKW HE NPeayCMOTPEHO .
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