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1. Hesap 1 ni1aHUpyeMble pe3yJIbTaThl 0CBOCHUS 1M CHHMIIIMHbBI

Iesbr0 0CBOEHMSI JUCLUIUIMHEI ABIsETCA (POPMUPOBAHUE CIECAYIOMIMX KOMITETEHIIMI:

OIIK-2 CnocoGeH MpUMEHSTh MPUHLIHUIBI CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHU3aluH,
UCIIOJIb30BaTh (PU3MOJIOTMYECKHE, HUTOIOIHYECKHe, OMOoXUMHUUYEeCKHe, Onodu3nueckue MeToabl
aHanmu3a s OLUEHKH M KOPPEKIMH COCTOSHUS KHUBBIX OOBEKTOB W MOHHTOPWHIA Cpelbl MX
oOuTaHusl.

Pe3ynbpraramMu 0cBOEHUS IMCUUIUIMHBI SBIISIOTCS CIEAYIOIINE UHAUKATOPBI TOCTHKEHHUS
KOMIIETECHIINH:

NOIIK-2.1 JleMOoHCTpUpYeT TOHHUMAHWE TPUHIMIIOB CTPYKTYPHO-(YHKIMOHAIHHON
OpraHu3alUH JKUBBIX CUCTEM

NOIIK-2.2 HUcnonb3yer (PU3NOIOTHYECKUE, IMTOJOTHYECKHE, OHMOXUMHUYECKHE,
O6uodu3nyeckue MEeTOJbl aHAIN3a JUISl OLEHKU U KOPPEKLUUH COCTOSHUS KHUBBIX OOBEKTOB U
MOHHUTOPHHTA CPEJIbl UX OOUTaHUS

2. 3aga4umn 0CBOCHHUSA JUCHMILINHEI

— OcBOUTH U TOHUMATh (PUBUKO-XMMHUYECKYIO OPTaHU3AIUIO B )KUBOW IIPUPOJIE.
— Hayuutbcst npumeHsTh (QU3MKO-XMMHUYECKHE METOAbl ONMCAaHUS MW aHauu3a s
pelIeHus MPaKTHYECKUX 3a1a4 MPo(hecCHOHATBHON AeSITeTbHOCTH.

3. MecTo TUCHUILIUHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Jucuuninuza otHocutes K bioky 1 «Jlucuuruinael (Mogysnn)».
JlMcuuIuInHa OTHOCUTCS K 0053aTeNIbHON 4acTH 00pa30BaTeIbHOM TPOrpaMMBl.

4. Cemectp(bl) ocBOeHHs U GopMa(bl) NPOMEKYTOUHON ATTECTANMH MO TUCHUILINHE

CenpMoii ceMecTp, IK3aMEH

5. BxoaHblie Tpeﬁonaﬂuﬂ AJiA OCBOCHHUA JUCHUIIJINHBI

Jlis  yCHemrHoro OCBOEHHUS JAUCHUIUIMHBI TpeOYyIOTCS pe3ynbTaThl OO0y4eHHsS IO
cienyromuM aucuuiuiiHaM: @usuka, Opranuueckas xumusi, Heopranwdeckas Xumus,
dusnueckas U KoJUIouAgHas XuMus, Breicias maremaTuka, OHU3HONI0THS YeJIOBEeKa U KMBOTHBIX,
buoxumus, [{uronorus, 'enernka, OCHOBBI paAHOIIEKTPOHUKH

6. SI3pIK peann3zanun

Pyccknit

7. O0beM AUCHHUIIIMHEI

OO6m1ast TpyI0€MKOCTh TUCIHUIUIUMHBI COCTABIISAET 4 3.€., 144 4acoB, U3 KOTOPHIX:
-nekuu: 36 u.
-aboparopusie: 32 4.
-ceMHHap: 4 4.
B TOM 4YHCJIE TPAKTHUYECKasi MOArOTOBKa: 32 4.
O0beM caMOCTOSTENLHON pabOThI CTY/ICHTA ONpeaAeNieH YIeOHBIM IIIaHOM.

8. Conep:kanue IUCHUILUIUHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tema 1. Benenue B Ouousuxy

Onpenenenve Hayku, ucTopusi. OOBEKTHI, IPEAMET, METOJbI U YPOBHU OMO(PHU3UUECKUX
UCCIIEI0BAHUMN.

Tema 2. KunHernka ® JuHaAMUKa OHOJIOTMYECKUX TporieccoB. OrmpezereHue
CTallMOHAPHOI'O COCTOSIHUS



@dopmManbHbIi anmapaT OMOKMHETHKH, MaTeMaTHYeKOe MOJCIMpOBaHHE B OHOHU3UKE.
Mar. monenu ¢depMEeHTATUBHBIX peaknuii, mojaenu Manbryca, dDepxronbcra, Bombreppa.
BnusiHue TemnepaTypsl Ha CKOPOCTb POTEKaHMsI IPOLIECCOB.

Tema 3. KauecTBeHHEIN aHaIN3 JUHAMUKU CHUCTEM

@a3oBble NPOCTPAHCTBA, JUHEAPH3AIMs YPAaBHEHHH IMHAMUKUA B OCCKOHEYHO MaJbIX
npocTpaHcTBax. Turmbsl 0coObIX TO4YeK B ()a30BOM INPOCTPAHCTBE M JAMHAMHUYECKUE CBOICTBa
cucreM. Ilpenenbuble nukibl. PacrpenenéHHble cUCTEMBI, MOJENb PACHPEICIEHHBIX CHCTEM,
IIPUHIIMAIIBI CAMOOPIraHU3aluy. PerymnspHas u XaoTu4eckass JUHaAMHUKA.

Tema 4. TepmoanHaMuKka OUOIOTUYECKUX MTPOILIECCOB, OOIIME ONPEICTICHNUS

1 m 2 3akoHBI pacyeTbl TepMoJMHaMHuyeckux mnoreHuuanoB. Iloctymar, dopmyna u
teopeMma Ilpuroknna. Cuipl U MOTOKM B JMHEMHON TepMoauHamuke OH3arepa, COIpsDKEHHE
npoueccos. [IpuHiun 10kanbHOro paBHOBeCH. [JMCCUIIATUBHBIE CTPYKTYPBI U UX POJIb B JKUBOU
IPUpOJIE.

Tema 5. DneMeHTHI MOJIEKYIIIPHON OHOPHU3UKU

BHyTpruMonekynspHble B3aUMOJCHCTBUS B OMONOJIMMEPAX, POJib BHYTPUMOJIEKYJIIPHON
OUHAMUKHA.  Meroabl  M3y4eHHMs  JUHAMMKM ~ OUONOJIMMEpPOB,  BpEMEHHas  IIKaia
BHYTPHUMOJICKYJIIPHON JWHAMHUKH. MexaHu3Mbl (DYHKIIMOHUPOBaHHUA (DEPMEHTOB, KOHIICTIIIUS
«OeIIOK-MaLIHAY.

Tema 6. OOmiast XapakTeprUCTUKAa OCHOBHBIX CTPYKTYPHBIX 3JIEMEHTOB MEMOpaH.

JIBoiiHO# ayiekTpuueckuii cinoi. TpaHcmopt dyepe3 OumomemOpaHbl. MoenbHbIE
MeMOpaHbI I U3y4eHHs TPAHCIIOPTA, MOIU(PHUKATOPHI TPOBOJAUMOCTH MOJEIHLHBIX MEMOpaH.

Tema 7. D51eKTpOXUMUYECKUI TOTEHIHAIT

BoiBon ypaBHenust HepHcTta 11si omnpesneneHus paBHOBECHOTO HMOHHOTO IOTEHIMAJIA.
PaBHoBecue JlonHana. VoHHbBle NOTOKM Yepe3 MeMOpaHy W HX cooTHomeHue. [IpuHuumn
He3aBUCUMOCTH YccuHra. [loTeHuuan mokos M MOTEHUUan AEUCTBUS, AKTUBHBIM TPaHCIOPT
MOHOB, MOHHbIE MEXaHU3MBbI, JeXallue B MX OcHOBe. OOmas CTPYKTypa HOHHBIX KaHAaJOB,
sHepreTuyeckue npoduian kaHamoB. OnucaHue MOHHBIX TOKOB B MOJAENH XOKKHUHA-XaKCIIH.
MexaHu3M pacnpocTpaHEeHUsT BO30YXKJIEHHS IO MHEIMHOBBIM U HEMHEITUHOBBIM HEPBHBIM
BOJIOKHAM.

Tema 8. DueprompeoOpasyromue MeMOpaHbl, TpaHchopMmalnMs HSHEPruM  Ha
O6rnoMeMOpaHax

Crpykrypa n sHeproszanacaromue cBoiictBa AT®. OxucaUTENbHO-BOCCTAHOBUTEIBHBIE
noTeHuuansl B ouocucremax. OxucnurenbHoedochopuanpoBaHue, JOKaIU3alMs U CTPYKTypa
Herne TpaHCIOpTa AJIEKTPOHOB. MeXaHu3M  OKUCIUTENbHOro  (GochOpUINpPOBaHUS B
MUTOXOHJIPUSIX C TOUKHU 3PEHUSI XeMHOCMOTHYECKON Teopun. CTpoeHue u (pyHKIHUN BEKTOPHOMI
H*-AT®a3p1. OCHOBHBIE CIEACTBUS XEMHOCMOTHYECKOH TEOPHM W HX JKCIIEPUMEHTAIbHAs
npoBepka. TepMmorenHas QyHKIMsS MUTOXOHApUI. bakTepropoaoncul kak GOTOAIEKTPUIECKUI
re’eparop, porodochopunupoBanue y raaodaKTepuil.

Tema 9. CeHCOpHBIE CUCTEMBI, PELIENTOPHI

ConpspkeHne  MEXJy BHEIIHMM CTHUMYJIOM UM PELENTOPHBIM  MOTEHLMAIOM.
CooTHOIIEHHUST MeXAy HMHTEHCUBHOCTBIO CTHMYyla U 3G EKTUBHOCTBIO €ro BOCHPUSATHS.
doropeneniusi. 3puUTeNbHbIE MHUIMEHTHI, (OTONPEBpAIICHUS  POJOICHHA, TeHepalus
(boTOpeLenTOPHBIX MOTEHINATOB. MeXaHu3M YCHIIEHHS CBETOBBIX CUTHAJIOB. MexaHopeuenius,
TUIIBI MEXAaHOPELENTOPOB KOXKU. TepMmopelenuus, THIBl PELENTOPOB, HMOHHBIM MEXaHW3M
(bopMUPOBaHUS TEPMOPELENTOPHBIX MMOTEHLMATIOB. AKYyCTHYEeCKass peuenius, MeXaHHU3M
(bopMHpOBaHHUsI PELENITOPHOIO MOTEHIMANa, KOJAMPOBAaHHE 3BYKOBOM HH(pOpManuu. BHemHss
xemopenenuus. Kiaccupukanus 3amaxoB 1 MEXaHU3M UX BOCHpHATH. Bocnpusitie BKyCOBBIX
KaueCTB, MOJIEKYJIIpHBIN MexaHn3M. KileTounas penenius MoJeKyJIIpHbIX CUTHAJIOB.

Tema 10. CokpaTuTtenbHble CUCTEMBI Kak OfHa U3 (GOopM OHOIOTHYECKOM MOBUKHOCTH

Mexanoxumuueckue mnpeoOpasoBarend. MomnekynasipHas CTPYKTypa M MEXaHU3M
HOJBMKHOCTU OEIIKOBBIX KOMIIOHEHTOB COKPATHTEIBHOTO aNiapara CKeJIETHBIX MbIIIL. Pexumbl
COKpAILEHUS MBIIII, CKOJb3SIIAs MOJENIb  COKpalleHUs XakKciId. 3alycK COKpalleHUs U



npeoOpa3oBaHUsl SHEPrHM B CKEJIETHBIX MBIIIAX. MeXaHW4ecKue XapaKTePUCTUKU MBIIIIL.
CranuonapHoe ypaBHeHMe Xwiaa. TepMOAMHAMUYECKHE W MOIIHOCTHBIE XapaKTepPUCTUKU
MBIIIII.

Tema 11. OcHoOBHBIE (HOTOOHOIOTNYECKHE TPOLIECCHI M UX CTaAUU (POPMHUPOBAHUS

[Tornomenue cBeta pacTBOpaMU, OCHOBHBIE 3aKOHOMEPHOCTH IMOTJIOMICHU. KBaHTOBBIN
MeXaHu3M (OTOBO30YXKAECHUS MOJEKYl M HUX Je3akTuBanuu. DiyopecleHLUs, OCHOBHBIE
XapakTepucTuky, 3akoHbl Ctokca u BaBuinoBa. HHTepkoOMOMHAIMOHHAs KOHBEPCUS B
($oToBO30YXKAEHHBIX MoJIeKyJaX, (ocdopecueHs. buoxeMuIrOMUHECHEHIUSA, MPUMEPBI €&
peanuzanuyu. Murpanus SHepruu Bo30yxkaeHus. DOTOXMMHUYECKHE TPOLECCHl M OCHOBHBIC
3aKOHOMEPHOCTHU UX peanu3auuu. KonrmuecTBeHHbIe OLIEHKH (POTOXUMHUYECKUX IIPOLECCOB, TUIIBI
¢doroxummuueckux mpeBpamieHuii B Ouocucremax. CrnekTpsl (HOTOOMOIOTHYECKOTO JEHCTBHS.
HeiictBue Y®-cBera Ha HYKJIEMHOBBIE KUCIOTHI, (OTOpEakTHBaHHA W (OTO3AIIUTA KIIETOK.
Brusaue Y ®-00mydenust Ha OeNKy, TUMHIBI 1 OMOMEMOpaHHbI.

Tema 12. OcHOBBI paguaniioHHON OMoDU3NKH

OOmast XapakTepUCTHKA pa3UYHBIX BHJOB HWOHHU3UpYIOMIEH paauanuu. EauHuis
9KCHO3MLIMOHHON M MOINIOIIEHHONW 103. MexaHu3Mbl HOIVIOIEHHUSI SHEPIMH PEHTIC€HOBCKOTO
U3JIYYCHUSI M TaMMa-u3JIydeHus. MeXaHu3M IOTJIOMICHUS! SHEPTUH HEHTPOHOB U 3apsHKEHHBIX
yactul. OTHOcHUTeNbHas Ouosorndeckas 3()(EeKTUBHOCTh pa3IMUYHBIX BUIOB HOHU3UPYHOILEH
paauanyu, SKBUBAICHTHBIE 710361, [IpHHINI monagaHusi, KOHIeNnus Muiieneid. dopmanuzanus
OJTHOYJIapHOTO JIeHCTBHsL. 3aBUCUMOCTh OMOJIOTHYEcKOro 3¢ (dexkra MOHU3UPYIOIEH paaualnuu
OT BEJIMYHMHBI TOTJIOMIEHHOW 03bI (OAHOYZapHOE M MHOroyaapHoe neiictue). Ilpsmoe u
HenpsMoe JeHCTBHE MOHU3UpYIoUled paguauuu. Paguonu3s Boasl M JIUNUAOB. PaguoTOKCHHBI.
PenponyktuBHas u wuHTepdazHas THOENb KIETOK, MeXaHH3Mbl uX (opmupoBanus. Poib
MOIUGUIMPYIOUIMX  areHTOB B paJUallMOHHOM  IOpaXeHuu. Paauonporekropsl U
pannocencubummzaropbl. CuneprusMm. CpaBHHUTENbHAs PaJdOYyBCTBUTEIBHOCTh OPraHU3MOB.
[TopasxaeMOCTh OPraHU3MOB B 3aBHCUMOCTH OT J103bl 00myuyeHus. OcTpas jgydeBas OOJI€3Hb.
OTnaneHHbIe TOCIECTBHS TyYEBOTO TIOPAKEHHSL.

9. Tekyuuii KOHTPOJIb MO AUCHUILIUHE

TCKYHII/Iﬁ KOHTPOJIb MO AWUCHHUIIIMHE IPOBOAUTCA IIYTEM KOHTPOJIA MOCCHIACMOCTH U
KOHTPOJIb YCIHEIIHOCTH PelIeHUs 3a1a4 u GuKcupyeTcs B popMe KOHTPOIBLHOM TOYKU HE MEHee
OJTHOTO pa3a B CEMECTP.

OneHouHble MaTepuanbl TEKYIIEro KOHTpOJs pas3MenieHsl Ha caiite TI'Y B pazmene
«udopmarus 06 06pazoBaTenbHON porpammey - https://www.tsu.ru/sveden/education/eduop/.

10. ITops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTAlUH

DK3aMeH B CEeIbMOM CEMECTpE IPOBOJUTCS B MHUCbMEHHON Qopme 1o Ouieram.
DK3aMEHAIMOHHBINA OUJIET COCTOUT U3 TpeX Bompocos. [IpogomkuTensHOCTh 9K3aMeHa 1,5 Jaca.

OreHouHBIE MaTepUanbl Uil MPOBEICHHUS MPOMEXYTOUYHONW aTTECTAllMU pa3MEIeHbl Ha
cahte TI'Y B pasmene «Mudopmamus o0  oOpa3oBaTeNbHOW  MpOrpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHoO-MeTOANYECKOE 00ecmeyeHne

a) DIEeKTPOHHBIN YYeOHBI KypC MO AUCHUIUIMHE B DSJIEKTPOHHOM YHHUBEPCHUTETE -
https://Ims.tsu.ru/course/view.php?id=17381

0) OrieHOUHBIE MaTepHallbl TEKYHIEr0 KOHTPOJS M MPOMEKYTOYHOW aTTECTAllUH T10
JTUCITUTITHE.

B) Ilnan cemuHapckux.

r) Metoauveckne ykazaHus 10 MPOBEJICHUIO TAOOPATOPHBIX padoT.

1) MeTonudeckue yka3aHus M0 OpraHU3alli CaMOCTOATEIHHOU PabOThI CTYACHTOB.



12. IlepeyeHnn y4eOHOI TuTEpaTypPHI U pecypcoB ceTn UHTEepHeT

a) OCHOBHAs JIUTepaTypa:

— AptioxoB B.I'. u np. buodpusuka. YueOnuk s BY30B. M: AkaneMuuecKkuil MpoexT,
2013.2% c.

— XKypasnés A.W. KpantoBas Onodusmka KUBOTHBIX M YeloBeKa: ydyeOHoe mocodue. M:
BMHOM. JIa6oparopus 3nanwmii, 2011 — 398 c.

— Banar B.K. /luccunmaTuBHBIE CTPYKTYpHl B PEAKIMOHHO-IU((Y3HOHHBIX CHCTEMaX.
OxkcnepumeHT U Teopust. M: UKH, 2008. 300 c.

— Pyoun A.b. buodusuka: B 3-x Tomax. (11. - Teopernueckas 6nopusuka. 472 c.; 2 1. —
buodusuka kimeTouHpIX mporeccoB. buoduszmka memOpaHHBIX TporeccoB. 384 c.; 3 T. -
Bruodusuka KIEeTOYHBIX MPOIECCOB. MeXaHU3Mbl EPBUYHBIX (POTOOMOIOTHYECKUX TPOIECCOB.
480 c.). M: UKU, 2013.

0) IOTIOHUTENbHAS JINTEpaTypa:

— SlpocnaBueB A.b. MemOpansl 1 MemOpanHble TexHonoruu. M: Hayunsrii mup, 2013.
612 c.

— Jxakcon M.b. MonekynspHas u kjierouHas Ouoduszuka. M: Mwup; BHUHOM.
JlabGopatopust 3nanuii, 2012-551 c.

B) pecypcbl cetu HTepHeT:
— OHJaiH-Kypcsl MI'Y.

13. llepeuenb HH(POPMALMOHHBIX TEXHOJIOTHI

a) JIMIIEH3UOHHOE U CBOOOIHO PacpoCTpaHAEeMOe IPOrPaMMHOE 00CeCTICUCHHE:

— Microsoft Office Standart 2013 Russian: maketr mporpamm. BxiiouaeT mpuiioKeHUs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— MyOJIMYHO JOCTYIHbBIE 00TaYHbIe TEXHOJIOTHH (SIHIEeKC TUCK U T.II.).

0) nH(hOpMaIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTpOHHBIN KaTajor Hayunoi O6ubaMoTeKu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubnanoreka (peno3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 3bC Koncynbrant crynenTa — http://www.studentlibrary.ru/
— O6pazoBatenbHas wiargopma FOpaiit — https://urait.ru/
— OBbC ZNANIUM.com — https://znanium.com/
— OBbC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHHYECKOe ofecreyeHme

Aynuropuu AJis MPOBEAEHUS 3aHATUH JIEKIIMOHHOTO THUIIA.

Aynutopun JUisi TPOBEACHUS 3aHATHM CEMHHAPCKOTO THUIA, WHIUBUAYAIbHBIX U
IPYNIOBBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOJIS U MPOMEXKYTOYHON aTTECTALIUH.

Aynutopust JUis  TpoBeleHHs Ja0OpaTOPHBIX 3aHATHH, OCHAIEHHAas BOJSHBIM
TEPMOCTAaTOM,  CHEKTPO(IIOOPUMETPOM,  YCTAaHOBKOM i BBITSDKKM  CTEKJISIHHBIX
MHUKPORJIEKTPOAOB, NPUOOpPaMH W MHUKPOUIEKTPOAAMHU JUIl H3MEPEHHUsS MeMOpaHHbBIX
NOTEHLIMAJIOB M JJIETKPOMETPUYECKUTX  TOKazaTesled  OMOJIOTMYECKUX  KUAKOCTEH,
NOJIIPU3ALMOHHBIMU MUKPOCKOIIAMH, KOMIIBIOTEPHOM TEXHUKOW M JOCTYIIOM K CETU MHTEPHET.
Heo6xonuMo nMeTh OOHOBIIEHHYIO COBPEMEHHYIO TEXHMKY JUIsl MU3MEPEHMs MOTEHIHAIOB U
MOHHBIX TOKOB B peKuMe (PUKCAIMM TOTEHIIMANa Ha KIETOYHBIX MeMOpaHax, MOCTOSIHHO UMETh


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

B HAJIMYMU TaKUE PEAKTUBBI KaK MAJIOHOBAs KHUCIOTA, JUMOHHAs KHUCJIOTa, (EppOouH, TOIYOI,
OJIEMHOBAs KUCIIOTA.

[Tomemienust uIss cCaMOCTOSITENNFHONW paboTHI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTu MHTepHeT, B 2JIEKTPOHHYI0 HMH(GOPMAaLMOHHO-00pa30BaTEIbHYO Cpely U K
MH(POPMALIMOHHBIM CITPABOYHBIM CUCTEMaM.

15. Uudopmanusi o pazpadboTunkax

BonpimakoB Muxaun AnekceeBrud, JOKTOpP OMOJIOTHYECKUX Hayk, mpodeccop, kadeapa
¢dbusmnonorun yenoseka u xuBoTHEIX b1 HU TT'Y, npodeccop



