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KA®E/IPA €CTeCTBO3HAHUS U 0€30MaCHOCTH KU3HE1esITeJIbHOCTH

Pacnpenenelme YacoB JUCHMILIMHBI 10 KypcaMm

Kypc 5
Bup zanaruii vl | P Hroro

Jlexuuu 4 14 (4 |4
[IpakTuueckue 4 |14 (4 |4
Uroro ayn. 8 18 |8 |8
KonrakrtHas pabota 8 |8 (8 |8
Cam. pabora 60 [60 [60 |60
Yacel Ha KOHTPOJIb 4 14 (4 |4
Uroro 72 172 |72 |72
OCHOBAHUE

Y4eOHBIi TUTaH yTBEPKIeH YIEHBIM coBeTOM By3a oT 30.08.2021 mpoTokom Ne 1.

[IporpamMmy cocraBuii(u): I-p TeXH. HayK, [Ipod., boxkua B.M.

3aB. kadenpoit: [lonbepesnsiii B. B. {/%{




1. HEJIX OCBOEHUSA JUCIHATIINHBI

1.1|popmupoBanue y cTyIeHTOB MOHUMAHHUS IPHHIMIIOB HOCTPOSHHUS TEOPETHISCKUX MOJEIICH IPH U3YUYCHHH MEXaHHU3MOB
OHMOJIOTUYECKHX MPOLIECCOB; U3YUECHHE MPUHIIMIOB PETYIISAIIH OUONIOTHYECKUX IPOIECCOB HA PA3IMYHOM YPOBHE OPTraHU3aIuu
(MOJIEKYJIIPHOM, KJIETOYHOM, MOMYJISIIHOHHOM).

2. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS AU CIHUILIJINHBI

YK-1.1:/leMoHCTpUpYeT 3HAHHE 0COOEHHOCTEll CHCTEMHOI0 U KPUTHYECKOT0 MBILILJIEHUS] 1 TOTOBHOCTH K HEMY

YK-1.2:IIpumensiet Jiorudeckue (popMbI H MPOIETYPHI, CIOCO0EH K pe()IeKCHH 10 MOBOAY COOCTBEHHOM M UY:KOii MBICTUTETbHOI
JIesiTeJIbHOCTH

VYK-1.3: Ananu3upyeT HCTOYHUK MHGOPMAIIMH ¢ TOUYKH 3peHHs] BpeMEeHHBIX U MPOCTPAHCTBEHHDIX YCJI0BUIA €ro BOSHUKHOBEHUS

VYK-1.4:Anaqu3upyeT paHee cJ10:KMBIIHeCS] B HAyKe OLleHKH HH(OpManuu

cy:KaeHmit

YK-1.5:ConocraBJjsieT Pa3HbIC HCTOYHUKH PIH(])OpMaIII([I(I C I1¢JIBIO BBIAABJICHUS HX IIpOTPlBOpe'-ll/lﬁ U IOMCKA N0CTOBEPHbIX

YK-1.6:AprymeHTHPOBaHHO (pOpMUPYET COOCTBEHHOE CY:KIeHHE U OLIEHKY HH(popManuu, NpMHUMAaeT 000CHOBAHHOE pelleHue

YK-1.7:Onpenensier npaKTH4YeCKHe NMOCTAEACTBASA NPEIJI0KEHHOI0 pelleHus 3a1a4u

B pe3yJsibTaTe ocBOeHHS TUCHUILINHBI 00yYAIOIINIICS OJKEH:

3HaTh:

- OCHOBHbIE OMO(DU3UUECKUE 3aKOHBI, JISKAIFe B OCHOBE ()YHKIIMOHUPOBAHUS KHUBBIX CHCTEM;
- 0 (PU3HKO-XMMHUYECKHUX CBOMCTBAX OMOJIOTHUECKHX MEMOpaH;
- 0 MEXaHU3MaX MEePBUYHBIX (HOTOOHOIOTHMIESCKHX MPOIIECCOB;
- 0 MEXaHU3ME JCHCTBHS HOHU3UPYIOIIETO U3ITyICHHS Ha YKUBBIE OOBEKTHI.

YMmers:

- YICIIOJIb30BATh OCHOBHBIC OMO(HU3NUECKIE 3aKOHBI, KOTOPBIC COCTABIISIIOT OCHOBY (DYHKIIMOHUPOBAHUSI )KUBBIX CHCTEM;
- HCTIONIB30BaTh 6HO(H3NYECKHE 3aKOHBI B HAYYHO-HCCIIEJOBATENIBCKOM eI TeIbHOCTH;
- UCIIOJIb30BaTh METOABI MOJIEKYJISIPHOM OMO(MU3UKY B HAYYHO-UCCIIEA0BATENILCKOI paboTe.

Baagern:

- BJIaIeTh METOJJaMU MOJIEKYJISIPHON OHO(U3UKY;

- BIIAJICTh METOAAaMHI HCCIIE0BAaHNS MEMOPAHHBIX ITPOLECCOB;

- BIIaJIETh METOaMHU UCCIIEI0BaHNUs (POTOOHOIOTHYECKHX MPOIIECCOB;
- BIIAJIeTh METOAMHU PAINALIIOHHOHN OHO(PHU3UKH.

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHbBI

HMIIYJIbCA 10 aKCOHY.
MaremaTHYecKiue MOJCIH, PACKPBIBAIOIINE MEXaHH3MbI TeHEPaLUH
6uonorenuuanos. /Cp/

Kon HaumeHnoBaHue pa3/iesioB U TeM /BUA 3aHATHS/ Cemectp / | Yacos | Kommneren- | Jluteparypa
|_3aHATUSA Kvnc 105 0%
Paznean 1. Pazgen 1. Bnodpusuxa memopaH, K1eTOK U OPraHoB
1.1 Brenenune B qucuumuizy: 5 2 VK-1.1 YK- JI1.10J12.5
TIpeamer u 3agaun OModu3uku. bruonornueckue u GU3MIECKIE 1.2 YK-1.3
MPOIIECCHI M 3aKOHOMEPHOCTH B HBBIX cuctemax. /Cp/ VK-1.4 VK-
1.5 YK-1.6
YK-1.7
1.2 Buonornueckue memMOpaHsbI: 5 1 YK-1.1 VK- JI1.10J12.3
CrpykTypa U ocHOBHBIE (hyHKIMHU. [TacCHBHBIN M aKTUBHBIA TPAaHCIOPT 1.2 VK-1.3 J12.5
BEILIECTB Yepe3 MeMOpaHy. YK-1.4 VK-
buosnexrpuueckue noTeHnuansl. MexaHu3Mbl TeHepaluy NoTeHIuana 1.5 VK-1.6
nevicteus. /Jlex/ VK-1.7
1.3 Du3uuecKoe cOCTOSHUE U (Pa30Bble IEPEXO/Ibl IUNUA0B B MEMOpaHaXx. 5 6 VK-1.1 VK- | JI1.1 JI1.2J12.3
MoenbHbIC JUIUIHBIE MEMOpPaHbI. 1.2 YK-1.3 J12.5
Cxema npocroii auddy3un uepes JIUMUAHBIH OUCIoil MeMOpaHBbI. YK-1.4 VK-
DNEeKTPOreHHbIC HOHHBIC HACOCHI. 1.5 YK-1.6
Pacnpoctpanenue Bo30y>KaeHUS HA IPUMEpPE Nepeiayd HEPBHOTO YK-1.7




1.4 Bruodusuka KjIeTox 1 OpraHoB: 1 YK-1.1 VK- JI1.7J12.3
DneKkTpuyecKas akTUBHOCTb OpPTraHOB. ABTOBOJTHOBBIE ITPOLIECCHI B 1.2 YK-1.3
opraHax ¥ TKaHsX. YK-1.4 VK-

Bruodusuka MbllIeyHOTO COKparieHus. YpaBHenne Xua. /Jlek/ 1.5 YK-1.6
YK-1.7

15 Bremnue anexTpudeckue nomis oprasos. [IpyHINI 3KBUBaTIEHTHOTO 4 YK-1.1 VK- JI1.5012.3
reHeparopa. 1.2 YK-1.3
®dusnyeckre 0OCHOBBI AJIEKTPOKaparorpaduu. YK-1.4 VK-

Merton nccnenoBaHus YMEKTPUUECKON aKTHBHOCTH T'OJIOBHOTO MO3Ta — 1.5 YK-1.6
anekrposnuedanorpadpus. /Cp/ YK-1.7

1.6 CoBpeMeHHOE MPEACTaBIeHUE O CTPYKTYPe MEMOpPAHbL: KUAKOCTHO- 20 VK-1.1 VK- [JI1.1 JI1.2 JI1.5
MO3au4Hasl MOJIEIb CTPOCHUSI ONOJIOTMYECKUX MEMOpaH. 1.2 VK-1.3 J1.7
Junamuika MemOpaH. [ToaBMKHOCTE (OCHOTUMUIHBIX MOJIEKYIT B YK-1.4 VK- | JI1.10J12.3
MeMOpaHax. 1.5 YK-1.6 J12.5
3amaHue: ¢ MOMOIIBIO CIMH-MEYEHBIX MOJIeKYJ ocdonunuion YK-1.7
YCTaHOBIICH TPAANEHT BSI3KOCTH 10 TOIIIMHE MeMOpaHbl. OnHInTe
9KCHEpUMEHT. [ Ie BSI3KOCTh BBIIIE: Y TIOBEPXHOCTH MEMOPaHbI WM B €€
neHtpe?

AKTUBHBII TpaHCIIOPT BelecTB B MeMOpaHe. OnbIT YccuHra.
JIunmmaHbIe TOPEI: CTa0MIIBHOCTH U IPOHUIIAEMOCTh MEMOpaH.
[Torennuan nokos B kieTkax. [loreHuan nqeicTBus. ABTOKOJICOaHUS U
aBTOBOJIHBI B OpraHax u Tkausx. /Cp/

Paznen 2. Pa3nen 2. buodu3suka cinoxubix cucrem. buocdepa

2.1 Buodusmueckne mpouecchr: 1 VK-1.1 VK- JI1.5J11.8
HoBble MeTO/IBI IeUeHH S, TUAaTHOCTUKH, (hapMaliy IOCPEACTBOM 1.2 YK-1.3 JI1.10J12.3
MopaenupoBaHusi. PapMaKOKHHETHIECKAs] MOJIEITb. VK-1.4 VK-

Bruoduzuka cucremsl KpoBOOOpalIeHNUS. 1.5 YK-1.6
Buonornueckast KuOepHeTHKA YK-1.7
/JTex/

2.2 AHanm3 TpeboBaHuUil, KOTOPBIM JOJKHA OTBEYATh MOJIENb 2 VYK-1.1 VK- JI1.8
Oro¢u3NUECKUX IPOIECCOB. 1.2 VK-1.3 JI1.10J12.3
CepaeuHo-cocyancTasi CCTeMa, 00eCTIeYNBAIOIIAs IAPKYJIISIIUIO0 KPOBH VYK-1.4 VK-

10 3aMKHYTOH CHCTEME COCYIOB. 1.5 YK-1.6
JluHamuKa qBHKEHHS KpOBHU B Karmuisipax. /TIp/ YK-1.7

2.3 Buonoruueckas kubepHerrka. [IpHHIIMI aBTOMAaTHYECKOH pery sy B 2 YK-1.1 VK- | JI1.6J12.1 JI2.6

XKUBBIX cucteMax. /TIp/ 1.2 VK-1.3
VYK-1.4 VK-
1.5 VK-1.6

YK-1.7

2.4 Buocdepa u pusnueckue momns: 1 VK-1.1 VK- JI1.3 J11.4
Baxcnetimias 3a1a4a OMOPHU3UKY - H3YUCHUE BIHSIHUS PU3HUSCKHX 1.2 VK-1.3 JI1.9J12.2
TOJIeH OKpYIKaroIero Mupa Ha ouocdepy. YK-1.4 VK-

[TonsaTHe «pu3nyeckue Noisd OKpyKaromero Mupa». EcrectBeHHbIi 1.5 VK-1.6
panuoakTuBHBIA GoH 3emun. HapyimeHns ecTecTBeHHOro YK-1.7
PaJHOaKTUBHOTO (OHA.

CoOcTBeHHbIC (PU3UUECKUE MO yenoBeka. /JIex/

2.5 EcTtecTBeHHBIE HCTOUHUKH 3JIEKTPOMArHUTHBIX U3Ty4EHHUN. 4 YK-1.1 VK- JI1.3J11.4
BsauMoneiicTBrE 21€KTPOMarHUTHBIX U3IY4YEHUH C BEILIECTBOM. 1.2 VK-1.3 JI1.9J12.4
Bunel 1 cBolicTBa paINOAKTUBHBIX H3ITydeHUH. Jlo3uMeTpHst YK-1.4 VK-
HOHM3HUPYIOIIHX U3Ty4eHHUI. 1.5 VK-1.6
Ucrounnku n BuIb! pusnueckux nosei tena yenoeka. /Cp/ YK-1.7

2.6 MaremaTtnyeckue MOJIENTd pOCTa YUCIEHHOCTH. Moaens "XUITHUK- 24 VK-1.1 VK- |[J11.3J11.4 JI1.6
xepTBa" (Moaens Bonbreppa). 1.2 VK-1.3 J1.9
OCHOBHBIE 3aKOHBI TeMOJIMHAMUKHU. brodusnueckue GpyHKuInu YK-1.4 VK- | JI1.10J12.1
JJIEMEHTOB CEPJCUHO-COCYUCTON crcTteMbl. Moaens @paHka. 1.5 YK-1.6 |JI2.2]12.4 J12.5
KubepHetnueckuii monxoxa K u3yueHuto GyHKIHOHUPOBAHUS OPraHoB, YK-1.7 J12.6

(hU3UOIOTUYECKUX CUCTEM, OpPraHU3Ma B LIEJIOM U COOOIECTB
oprann3MoB. HpopMaLMOHHbIE TIOTOKH B XMBBIX CUCTEMaX.
DIeKTpOMAarHUTHBIC U PAANOAKTUBHBIC H3Iy4eHuUs B Mequuune. /Cp/




2.7

3ayer /3auét/

J1.1J11.2J11.3
JI1.4 J11.5 J11.6
J1.7 11.8 J11.9
JI1.10J12.1
J2.2712.3 J12.4
J12.5 J12.6

4. ®OHJ1 OHEHOYHBIX CPEJCTB

CtpykTypa u cozmepkanue (oHIa OLEHOYHBIX CPEACTB JUIS MIPOBEICHNUS TEKYIIEH 1 IIPOMEKYTOYHOH aTTeCTalliy PEACTABIICHBI B
IMpunoxenuu 1 x paboueil mporpaMMe JUCHUILUIUHEL.

5. YYEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIINHBI

5.1. OcHoBHas IUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WzparenscTBo, ron Konunu-Bo
JI1.1  |[Iynerosekuii DU3NOJIOTHS BEICIIIENH HEPBHOM JESITEILHOCTH C M.: Akanemus, 2003 0
OCHOBAaMH HEHPOOHONOTHH: YUe. IS CTYIEHTOB
GUOJIOT. CIEIl. BY30B
JI1.2  |IIynbroeekuii, DU3NOJIOTHS BEICIIENH HEPBHOM JESITEILHOCTH C M.: Akanemus, 2003 10

Banepuit Bukroposuu

OCHOBaMHU HelpoOuonoruu: yueo. Uit CTyICHTOB
OHOJIOT. CIIell. By30B

JI1.3 |Typmes,I'. T., Yenosek u 6uocdepa. YCTOHINBOE pa3BUTHE: Kpacuonap: FOxHbri http://www.iprbookshop.
Bopo6ses, A. E., yuebHoe mocodue HWHCTUTYT MCHEDKMEHTA, ru/9782.html

Tomuk, B. U. 2001 HEOTPAaHUYEHHBIN JOCTYTI

JUTS 3aPErHCTPUPOBAHHBIX
MOJIb30BaTENEeH

JI1.4 |TlaBnos, A. H. Teodusuka. Tema 3. @U3nUECKHE MOJIETH 3EMITH. Canxkr-IletepOypr: http://www.iprbookshop.
Tema 4. Teodusnueckne mosi: KOHCIEKT K Poccuiickuii ru/17906.html

FOCyZ[apCTBeHHBIﬁ HeOFpaHI/I‘IeHHBIﬁ JA0CTyI

TMIPOMETE0poIornyeckuii |1 3apEruCTPUPOBAHHBIX
yHuBepcurert, 2004 nosb30BaTeeH

JI1.5 |WBaHos, K. M., Dnekrpokaparorpadus: yueoHoe mocooue Openbypr: Openbyprckas | http://www.iprbookshop.
IOmaesa, 10. A., rocyapCTBEeHHas ru/21880.html

Baranuna, M. B.,
Baramuna, U. A.

MeIUIUHCKas aKaJaeMHus,
2013

HeOFpaHI/I‘IeHHBIﬁ JA0CTyIl
JJIA 3apETUCTPHUPOBAHHBIX

noJjb30BaTesei

JI1.6 |T'y6apes, B. B. KubepHertnka, cuHepreTuka, HudopMaruka: yaeoHoe |HoBocuOupcek: Cubupckuii | http://www.iprbookshop.
nocobue rOCYApCTBEHHBII ru/54762.html

YHHUBEPCHTET HEOI'PaHUYEHHBIN 10CTYI

TCHCKOMMyHI/IKauI/Iﬁ u JUISA SapeFI/ICTpI/IpOBéjHHbIX
uHdpopmatuku, 2009 N0JIb30BATENCH

JI1.7 |Makcumos, I'. B. Buodusmka Bo30y MmOl KIIETKH Wxesck: PerymspHas u http://www.iprbookshop.

Xa0TUYCCKas JUHaMHKa,
HNHCTUTYT KOMIIBIOTEPHBIX
uccienoBanui, 2016

ru/69341.html
HeorpaaneHan‘/i ﬂOCTyl’l
JUTSI 3aperHCTPUPOBAHHBIX

0JIb30BaTENCH

JI1.8

dowmmuna, E. B.,
Hoznpaues, A. 1.

dusnyeckas aHTponoorus. J{pixanue,
KpOBOOOpaIlleHHe, UMMYHUTET: y4yeOHOe ocooue as
OaxanaBpuara

MockBa: MockoBcKkui
Me1arorn4ecKuit
roCyJapCTBEHHBII
yHuBepcurer, 2017

http://www.iprbookshop.
ru/72525.html

HEOTI'paHUYEHHBIN TOCTYII

JUISL 3apEruCTPUPOBAHHBIX
M0JIb30BaTENEH

JI1.9

JloboBa, I'. A.

Crtpoenne 3eMITH U €€ €CTECTBEHHbIC Te0()U3nIeCKUe
MoJIs1: y4eOHO-METOIUUECcKOe mocodue

Tomck: Tomckuit
MOJIUTEXHUYECKU I
yHuBepcurert, 2017

http://www.iprbookshop.
ru/84035.html

HEOTI'paHUYEHHBIN TOCTYII

JUISL 3apEruCTPUPOBAHHBIX
MoJb30BaTeNeH




ABTOpLI, COCTaBUTCIIN

3arnaBue

W3narenscTBo, TOI

Komnunu-Bo

JI1.10 |Typoes, A. W. Brodusuka. MuHIManbHbIH Kype: yueOHoe nocobue |Capartos: By3oBckoe http://www.iprbookshop.
oOpazoBanue, 2020 ru/99121.html
HEOTPaHWYEHHBIN TOCTYII
JUTS 3apETUCTPUPOBAHHBIX
T0JIb30BaTeNei
5.2. lonoHuTeIbHAA JIUTEPATypa
ABTODBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TO Konnu-Bo
JI2.1 |TIpoxopos CaMOoperyJIsius ICHXUYECKAX COCTOSHUI: M.: TIEP C3, 2005 0
(EHOMEHOJIOTHsI, MEXaHU3MBI, 3aKOHOMEPHOCTH
JI2.2 |T'epacumenko, 1. Buocdepa 3emin M.: Ilenaroruxka, 1976 0
JI2.3 |Actadses, A. H., Onekrpokapauorpadus. Vzyuenne paboTh Jlunenuk: Jluneuxuit http://Amww.iprbookshop.
Hemumoga, A. A., JJIeKTpoKapanorpada: METOANICCKUE YKa3aHUs K rocy1apCTBEHHBIIH ru/74424 .html
Hazaposa, B. A. naboparopHoi pabote Nel TeXHUUYECKHUil yHUBepcHUTeT, | HCOTPaHHICHHBI JOCTYII
2BC ACB, 2017 JUTS 3aPETUCTPUPOBAHHBIX
TI0JIb30BaTeNe
JI2.4 |Peicun, 10. C., Cnanos, |Be3omacHOCTb KU3HEIEATETLHOCTH. Caparos: Aii [Tu Dp Menua, | http://www.iprbookshop.
A. K., SIonounukos, C. |DnekTpoMarHuTHOE H3NMy4YeHHe: yueOHoe mocobue (2019 ru/80169.html
JL. HEOTPaHWYEHHBIN TOCTYII
JUTS 3aPETUCTPUPOBAHHBIX
TI0JIb30BaTeNe
JI2.5 |3axBaracs, B. E. O poJTH KOTEPEHTHOCTH B CBEPXCITa0bIX Kpachnosipck: Cubupckuii http://mww.iprbookshop.
B3aMMOJICUCTBHAX B OMOocHCTEMax U 6rocdepe: (enepaNtbHbI YHUBEPCHTET, ru/84264.html
MoHOrpadust 2014 HEOTPaHWYEHHBIN TOCTYII
JUTS 3aPETUCTPUPOBAHHBIX
T10JIb30BaTeNei
JI2.6 |IIpoxopos, A. O., PednexcuBHas peryssius NCUXUYECKUX cocTossuuii |Mocksa: M3naTrenscTBo http://mww.iprbookshop.

UepHos, A. B.

«MHCTHTYT NICUXOJIOTUU
PAH», 2019

ru/88112.html
HEOTpaHWYCHHBIN TOCTYI
IUTSL 3aPETUCTPUPOBAHHBIX

TIOJIB30BaTEIIeH

5.3 IIpodeccnonanbubie 6a3bl JAHHBIX U HHGOPMANHOHHBbIE CIPABOYHbIE CHCTEMBbI

5.4. IlepeyeHsb NporpaMMHOro odecreveHust

5.5. YueGHO-MeTOANYECKHE MATePHAJIbI A5 CTY/IEHTOB C OTPAHNYEHHBIMH BO3MOKHOCTSMH 310POBbSI

[Ipu HEOOXOIUMOCTH MO 3asBICHUIO O0YYarOIIErocs ¢ OrPaHMYCHHBIMU BO3MOXKHOCTSMH 30POBbS Y4€OHO-METOJNYECKUE MaTEpUAIIbI
MIPETOCTABISIIOTCS B (popMax, alanTUPOBAHHBIX K OTPaHHYCHUSAM 3[J0POBbS U BOCTIPHATHS HHGOpManun. J[jist uI ¢ HapyIIeHHIME 3pEHUSL:
B (opme aynuodaiina; B neyaTHOi GopMe yBelndeHHBIM WPUPTOM. 115t UL ¢ HAPYIICHUSIMU ClTyXa: B (hOpME AJIEKTPOHHOTO JOKYMEHTA; B
nedaTHoi gopme. 1jist UL ¢ HAPYLICHUSIMH OTIOPHO-ABUIATEIBHOTO ammnapara: B QOpMe JIeKTPOHHOTO TIOKYMEHTA; B Ie4aTHOH (opme.

6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOAY JIST)

7. METOAUYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCS IO OCBOEHUIO JTUCHUIIITUHBI (MOY JIST)

MeTOI[I/I‘ICCKI/IC YKa3aHus 10 OCBOCHUIO JUCHUINIMHBI IPEACTABJICHBI B HpI/IJ'IO)KGHI/II/I 2 x paﬁoqeﬁ nporpaMmme JUCHUILINHBIL.







