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1. leab ¥ nJIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

Iesbr0 0CBOEHMSI JUCLUIUIMHBI ABISETCA (POPMUPOBAHUE CIECAYIOIIMX KOMITETEHIIMHI:

OIIK-2 CnocoGeH NMpUMEHSATh MPUHLIHUIBI CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHU3aluH,
UCIOJIb30BaTh (PU3MOJIOTMYECKHE, HUTOIOIHYECKHEe, OMOXUMHUUYECKHe, Onodu3nuecKkue MeToabl
aHanmu3a JUId OLUEHKH M KOPPEKIMH COCTOSHUS KHUBBIX OOBEKTOB W MOHHMTOPWHIA Cpelbl MX
oOuTaHusl.

Pe3ynbraramMu 0cBOEHUS IMCUUIUIMHBI SBIISIOTCS CIEAYIOIINE UHAUKATOPBI 10CTHKEHUS
KOMIIETECHIINH:

NOIIK-2.1 JleMOoHCTpUpYeT TOHMUMAHWE TPUHIMIIOB CTPYKTYPHO-(YHKIMOHAIHLHON
OpraHu3alUH JKUBBIX CUCTEM

NOIIK-2.2 Ucnonb3yer (QHU3MOIOTHYECKHE, IHTOJOTHYECKHE, OHMOXUMHUYECKHE,
O6uodusnyeckue MeTOJbl aHAIN3a JUISl OLEHKU U KOPPEKLUUH COCTOSHUS KHUBBIX OOBEKTOB U
MOHHUTOPHHTA CPEJIbl UX OOUTaHUS

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

— OcBOUTH U TOHUMATh (PU3UKO-XUMHUECKYI0 OPTaHU3AIMI0 B )KUBOW IPUPOJIE.
— Hayuutbcst npumeHsTh (QU3MKO-XMMHUYECKHE METOAbl ONMCAaHUS MU aHauu3a s
pelIeHus MPaKTHYECKUX 3a1a4 MPo(hecCHOHATBHON NesITeTLHOCTH.

3. MecTo AucHMILINHBI B CTPYKTYpe 00pa30BaTe/ibHOIi POrpaMMbl

Jucuunnuza otHocutes K bioky 1 «Jlucuuminael (Moxysin)».
JlMcuuIuIMHA OTHOCUTCS K 00513aTeNIbHON 4acTH 00pa30BaTeIbHOM TPOrpaMMBl.

4. Cemectp(bI) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTAIUM 110 AUCHHUIINHE

CenpMoii ceMecTp, IK3aMEH

5. BxoaHblie Tpeﬁonaﬂuﬂ AJik OCBOCHHUA JUCHUIIJINHBI

Jlis  yCHemHoro OCBOEHHUS AUCHUIUIMHBI TpeOYyIOTCS pe3ynbTaThl OO0y4eHHs IO
ciaenyromuM aucuuiuiiHaM: @usuka, Opranuyeckas xumus, Heopranwdeckas XuMus,
dusnueckas U KoJUTouaHas XuMus, Beicias matemaTuka, GHU3HOIOTHS YeJIOBEeKa U KMBOTHBIX,
buoxumus, [{utonorus, 'enernka, OCHOBBI paAHOIIEKTPOHUKH

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCHHUILIAHBI

OO6m1ast TpyI0€MKOCTh TUCIHUIUIUHBI COCTABIISAET 4 3.€., 144 4acoB, U3 KOTOPHIX:
-nekuu: 36 u.
-maboparopusie: 32 4.
-ceMHHap: 4 4.
B TOM YHCJIEe IPAKTUYECKast MOJArOTOBKA: 32 .
O0beM caMOCTOSTENLHON padOThI CTY/ICHTA ONpeAeNieH YIeOHBIM IIIAaHOM.

8. Conep:xkaHue TMCHUILIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. Benenue B Ouousuxy

Onpenenenue Hayku, ucTopusi. OOBEKTHI, IPEIMET, METOJIBI U YPOBHU OMO(PHU3NUECKUX
UCCIIE0BAHUMN.

Tema 2. KunHernka ® JuHaAMUKa OHOJIOTMYECKUX TporieccoB. OmpezereHue
CTaIllMOHAPHOI'O COCTOSHUS



dopmManbHbIi anmapaT OMOKMHETHKH, MaTeMaTHYeKOe MOJCIMpOBaHHE B OHO(H3UKE.
Mar. mozenu ¢depMEeHTATUBHBIX peakmuii, mojaenu Manbtyca, dDepxronbcra, Bombreppa.
BnusiHue TemnepaTypsl Ha CKOPOCTb POTEKaHMsI IPOLIECCOB.

Tema 3. KauecTBeHHBIN aHaIN3 JUHAMUKU CHCTEM

@a3oBble NPOCTPAHCTBA, JUHEAPH3AIMs YPAaBHEHHH IMHAMUKUA B OCCKOHEYHO MaJbIX
npocTpaHcTBax. Tumbl 0coObIX TOYeK B ()a30BOM IMPOCTPAHCTBE U JAMHAMHUYECKUE CBOICTBa
cucteM. Ilpenenbuble nuknbl. PacrpenenéHHble CUCTEMBI, MOJENb PACHPEICIEHHBIX CHCTEM,
IIPUHLIMAIIBEI CAMOOPIraHu3alyy. PerymnspHas u XaoTu4eckass JUHaAMHUKA.

Tema 4. TepmoanHaMuKka OUOIOTUYECKUX MTPOLIECCOB, OOIIME ONPEACTICHNUS

1 m 2 3akoHBI pacyeTbl TepMoJMHaAMHyeckux noreHuuanoB. Iloctymar, dopmyna u
teopema Ilpuroknna. Cuipl U MOTOKM B JMHEMHON TepMoauHamuke OH3arepa, COIpsDKEHHE
npoueccos. [IpuHImn 10KanbHOro paBHOBeCHA. [JMCCUIIATUBHBIE CTPYKTYPBI U UX POJIb B JKUBOU
IpUpOJIE.

Tema 5. DneMeHTHI MOJIEKYIIIPHON OHOPU3UKU

BuyTpuMonekynspHble B3aUMOJCHCTBUS B OMONOJIMMEPAX, POJib BHYTPUMOJIEKYISIPHON
OUHAMUKHA.  Meroabl  M3y4eHHMs  JUHAMMKM ~ OWONOJIMMEpPOB,  BpEMEHHas  IIKaia
BHYTPHUMOJICKYJISIDHON JWHAMHUKH. MexaHu3Mbl (DYHKIIMOHUPOBaHHUS (DEPMEHTOB, KOHIICTIIIUS
«OeIIOK-MAILIHAY.

Tema 6. OOmiast XapakTepUCTUKAa OCHOBHBIX CTPYKTYPHBIX 3JIEMEHTOB MEMOpaH.

JIBoiiHO#M ayekTpuueckuii cinoi. TpaHcmopt dyepe3 OumomemOpaHbl. MoaenbHbIE
MeMOpaHbI I U3y4eHHs TPAHCIIOPTA, MOIU(PHUKATOPHI TPOBOJAUMOCTH MOJEIBLHBIX MEMOpaH.

Tema 7. D51eKTpOXUMHUYECKUI TOTEHIHAIT

BoiBon ypaBHenust HepHcTa 11s1 ornpesneneHus paBHOBECHOTO HMOHHOTO IOTEHIMAJIA.
PaBHoBecue JlonHana. MoHHblE NOTOKHM yepe3 MeMOpaHy W HX cooTHomeHue. [IpuHuun
He3aBUCUMOCTH YccuHra. [loTeHuuan mokos W MOTEHUUan AEUCTBUS, AKTUBHBIM TPaHCIOPT
MOHOB, MOHHbBIE MEXAaHU3MBbI, JeKallue B MX OcHOBe. OOmas CTPYKTypa HOHHBIX KaHAaJOB,
sHepreTuyeckue npoduian kaHamoB. OnucaHue MOHHBIX TOKOB B MOJENH XOKKHHA-XaKCIIH.
MexaHu3M pacnpocTpaHEeHUsT BO30YXKJIEHUS IO MMEIMHOBBIM U HEMHEITMHOBBIM HEPBHBIM
BOJIOKHAM.

Tema 8. DueprompeoOpasyromue MeMOpaHbl, TpaHchopMalus HSHEPruM  Ha
O6rnoMeMOpaHax

Crpykrypa n sHeproszanacaromue coiictBa AT®. OxkucIUTENbHO-BOCCTAHOBUTEIBHBIE
noTeHuuansl B onocucremax. OxucnurenbHoedochopuanpoBaHue, JOKaIU3alUs U CTPYKTypa
Herne TpaHCIOpTa AJIEKTPOHOB. MeXaHu3M OKUCIUTEeNbHOro  (ochopuiarpoBaHus B
MUTOXOHJIPUSIX C TOUKH 3PEHUSI XeMHOCMOTHYeCKON Teopun. CTpoeHue u (pyHKUHUN BEKTOPHOM
H'-AT®a3bl. OCHOBHBIE CIEJCTBUS XEMHOCMOTHYECKOW TEOPHUH W HMX DKCIEPUMEHTAIbHAs
npoBepka. TepMmorenHas GpyHKIMS MUTOXOHApUI. bakTepropooncul kak (GOTOANEKTPpUYECKUN
re’eparop, GporodochopunupoBanue y rajodakTepuil.

Tema 9. CeHCOpHBIE CUCTEMBI, PELIENTOPHI

ConpspkeHne  MEXJy BHEIIHMM CTHUMYJIOM UM PELENTOPHBIM  MOTEHIMAIOM.
CooTHOIIEHHUST MeXAy HMHTEHCUBHOCTBIO CTHMYyla U 3((EKTUBHOCTBIO €ro BOCHPUSATHS.
dotopenenius. 3puTeNbHbIE MUIMEHTHI, (OTONPEBPAIICHUS  POJONCHHA, TeHepauus
(boTOpeLenTOPHBIX MOTEHINATOB. MeXaHU3M YCHIIEHHS CBETOBBIX CUTHAJIOB. MexaHopeuenus,
TUIIBI MEXAaHOPELENTOPOB KOXKU. TepMmopenenuus, THIBl PELENTOPOB, HMOHHBIM MEXaHW3M
(bopMHUPOBAaHUS TEPMOPELENTOPHBIX MOTEHIMATIOB. AKYyCTHYECKas peLenuus, MeXaHU3M
(bopMHpOBaHUsI PELENITOPHOTO MOTEHIMANa, KOJMPOBAaHHE 3BYKOBOM HH(pOpManuu. BHemnss
xemopenenuus. Kiaccupukanus 3amaxoB 1 MEXaHU3M UX BOCHpHATH. Bocnpusitie BKyCOBBIX
KaueCTB, MOJIEKYJISIpHBIN MexaHn3M. KileTounas penenius MoJeKyJIIpHbIX CUTHAJIOB.

Tema 10. CokpaTuTenbHble CUCTEMBI Kak OfHa U3 (GOopM OMOIOTHYECKOM MOBUKHOCTH

Mexanoxumuueckue mnpeoOpasoBarend. MornekynsipHas CTPYKTypa M MEXaHU3M
HOJBUKHOCTU OEIIKOBBIX KOMIIOHEHTOB COKPATHTEIBHOTO aNlapara CKeJIETHBIX MbIIIL. Pexumbl
COKpAILEHUS MBI, CKOJB3SIIAs MOJENIb  COKpalleHus Xakciu. 3alyCK COKpalleHUs U



npeoOpa3oBaHus JHEPTUU B CKEJIETHBIX MBIMIAX. MeEXaHHYECKUEe XapaKTEPUCTUKH MBIIIILL.
CrauuonapHoe ypaBHeHue Xwia. TepMoaMHaMUYECKHE U MOIIHOCTHBIE XapaKTEPUCTHKU
MBIIIIII.

Tema 11. OcHoBHBIE (HOTOOHOTOTHUECKHE MTPOLIECCHI U UX CTAANH (POPMUPOBAHUS

[Tornomienue cBera pacTBOpaMHu, OCHOBHBIC 3aKOHOMEPHOCTH MOTJIONICHUsI. KBaHTOBBII
MexaHu3M (OTOBO3OYXKACHHUS MOJEKYT M HX Je3akTuBanuu. DiayopecueHIus, OCHOBHbIC
XapakTepucTuku, 3akoHbl Crokca u BaBunoBa. VHTepkOMOMHAIMOHHAs KOHBEPCHS B
$boTOBO30YKAEHHBIX MoJIeKynax, (ocdopecueHus. buoxemMumoOMUHECHEHIMS, TPUMEPHl €€
peanuzanuu. Murpamus 3Heprun Bo30yxaeHUs. DOTOXMMUYECKHE IPOIECCHl W OCHOBHBIC
3aKOHOMEPHOCTH UX peanu3anuu. KomuuecTBeHHbIe OIIEHKH (POTOXUMHUYECKUX MPOIECCOB, THITBI
dboToXuMHUECKHUX TIpeBpamieHuii B Ouocucremax. CrekTpsl (OTOOMOIOTHYECKOTO JICHCTBUS.
HeiictBue Y®-cBeTa Ha HYKIEMHOBBIE KHUCIOTHI, (OTOpeakTHUBAaHUS U (HOTO3AlIUTa KIIETOK.
Bnusaue Y ®-00mydenus Ha 6K, TUMHIBI 1 OMOMEMOpaHHbI.

Tema 12. OcHOBBI paguaniioHHON OMoDU3UKH

OOmiass XapakTEepHCTHKA PA3IMYHBIX BUJAOB HWOHH3UPYIOUICH paauanuu. EauHuIs!
9KCIO3UIMOHHON W TOTJIOUICHHONW 7103. MexaHH3MBbl MOTJIOIIEHUSI SHEPTUU PEHTTC€HOBCKOIO
U3ITy4eHUs] ¥ TaMMa-H3JIydeHUs. MeXaHu3M MOTJIONICHUS SHEPTUHM HEHUTPOHOB U 3apsKEHHBIX
yactull. OTHOcuTeNnbHas Ouonorudeckas 3p(HEKTUBHOCTh Pa3NUYHBIX BHUJIOB HOHU3HPYIOIIEH
paauanuu, SKBUBAJICHTHBIC 036l [IpUHITMN MonaiaHus, KOHICIHUS MUAIICHEeH. Dopmann3arus
OJIHOYJIApPHOTO AeMCTBUs. 3aBUCUMOCTh Ouojoruueckoro sddexra HOHU3UPYIOLIEH paaualun
OT BEJUYHMHBI IOTJIOMIEHHOW 103kl (OJHOYAapHOE W MHOroymapHoe neictue). llpsmoe wu
HEenpsiIMOe JIeliCTBUE MOHM3HpYIOIIeH paguanuu. Pannonus BoAasl U ITUNUAOB. PagHOTOKCUHBI.
PenponykTuBHas w wHTepdasHas THOETH KIETOK, MeXaHu3Mbl uX (opmupoBanus. Poib
MOIU(DUIIMPYIOIIUX ~ areHTOB B paJAMAllMOHHOM  MOpaXeHHH. PaauonpoTrekTopsl U
panuoceHcubmnuzaropbl. CuHeprusMm. CpaBHHTEIbHAS PaJIUOTYBCTBUTEIHHOCTh OPTraHU3MOB.
[TopaxaeMOCTh OpPraHU3MOB B 3aBHCHUMOCTH OT J03bI 00myueHusi. OcTtpast jydeBass OOJE3Hb.
OTnaneHHbIe TOCIECTBHS TyYEBOTO TIOPAKEHHSL.

9. Tekymuii KOHTPOJIb O AUCHUILINHE

TCKYHII/Iﬁ KOHTPOJIb IO AWCHHUIIIMHE IMPOBOAUTCA IYTEM KOHTPOJA MNOCCHIACMOCTH U
KOHTPOJIb YCIENTHOCTH PEIICHHs 3a/1au U GUKCHPYeTCs B (hOpMe KOHTPOJIbHOW TOYKH HE MCHEE
OJIHOTO pa3a B CEMECTP.

O1rleHOYHbIE MaTepUalibl TEKYIIEro KOHTPOJs pasMmerieHsl Ha caiite TI'Y B pasgene
«Hupopmarust 06 o6pazoBaTenpHOM Iporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. INops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS NIPOMEKYTOYHOM aTTecTAlUH

DK3aMeH B CEIbMOM CEMECTpE IPOBOJUTCS B MHUCbMEHHOM Qopme 1o Ouieram.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 TpeX Bompocos. [IpogomkuTensHOCTh 9K3aMeHa 1,5 Jaca.

OrneHOYHBIE MaTEepUANbI ISl TPOBEICHUSI MMPOMEKYTOYHON aTTeCTallii pa3MeEIIeHbl Ha
cahte TI'Y B pasmene «Mudopmamus o0  oOpa3oBaTeNbHONW  MpOrpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJNEeKTPOHHBIM Y4eOHBIH Kypc MO TUCHMIUIMHE B DJIEKTPOHHOM YHUBEPCUTETE -
https://Ims.tsu.ru/course/view.php?id=17381

6) OnleHOuHBIE MaTepHagbl TEKYLIEr0 KOHTPOJIS MU MPOMEXKYTOUYHOW aTTEeCTallMM II0
JUCITUITIIINHE.

B) Ilnan cemuHapckux.

r) Metoauveckne ykazaHus 1o MPOBEJICHUIO TAOOPATOPHBIX padoT.

1) MeTonudeckue yka3aHus 10 OpraHU3aIii CaMOCTOSTEIbHON paOOTHI CTYICHTOB.



12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHAs JUTepaTypa:

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

— XKypasnés A.W. KpantoBas Onodusmnka UBOTHBIX U YeJOBeKa: ydyeOHoe nmocodue. M:
BMHOM. JIa6oparopus 3nanwmii, 2011 — 398 c.

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

— Pyoun A.b. buodusuka: B 3-x Tomax. (11. - Teoperndeckas 6nodusuka. 472 c.; 2 T. —
buodwusuka kimeTouHbIX mporeccoB. buodmuszmka memOpaHHbIX TporeccoB. 384 c.; 3 T. -
Buodusuka KIeTOYHBIX MPOIECCOB. MeXaHU3Mbl EPBUYHBIX (DOTOOMOIOTNYECKUX TPOIIECCOB.
480 c.). M: UKU, 2013.

0) IOTIOJHUTENNbHAS JINTEpaTypa:

— SlpocnaBueB A.b. MemOpansl 1 MemOpaHHble TexHonmoruu. 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. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTU

a) JIMOCH3UOHHOC U CB060I[HO pacupocTpaHiaACMOC IIPOrpaMMHOC oOecreueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BKiio4aeT MpHI0KEHHS:
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);

- HY6J'II/ILIHO AOCTYIIHBIC 00J1a4YHBIE TEXHOJIOTHH (ﬂHI[eKC JAUCK U T.l'[.).

0) nH(hOpMaIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTpOHHBIN KaTaJior Hayunoi O6ubamoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbsranT crynenra — http://www.studentlibrary.ru/
— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHHYECKOe odecrieyeHme

Aynuropuu A NPOBEAEHUS 3aHATHH JIEKIIMOHHOTO THUIIA.

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

Aynutopust Ui TpoBeleHHs JTa0OpaTOPHBIX 3aHATHHA, OCHAIEHHAas BOJSHBIM
TEPMOCTAaTOM,  CHEKTPO(DIIOOPUMETPOM,  YCTAaHOBKOM i BBITSDKKM  CTEKJISIHHBIX
MHUKPORJIEKTPOAOB, NpUOOpPaMH W MHUKPOUIEKTPOAAMHU JUIl H3MEPEHHUs MeMOpaHHBIX
NOTEHLIMAJIOB M JJIETKPOMETPUYECKUTX  ToKazaTesned  OMOJIOTMYECKUX  KUAKOCTEH,
NOJIIPU3ALMOHHBIMU MUKPOCKOIIAMH, KOMIIBIOTEPHOM TEXHUKOH M JTOCTYIIOM K CETH MHTEPHET.
Heo6xonuMo nMeTh OOHOBIIEHHYIO COBPEMEHHYIO TE€XHMKY JUISl M3MEPEHMs IMOTEHIHAOB U
HMOHHBIX TOKOB B peKuMe (PUKCAIMM MOTEHIIMANa 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 HAJMYMU TaKUE PEAKTHUBBI KaK MaJIOHOBAs KHCJIOTA, JUMOHHAs KHUCIOTa, (heppOUH, TOIYOII,
OJIEMHOBAsI KUCJIOTA.

[Tomerienust Iss cCaMOCTOSITENNFHONW paboTHI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNOM K cetu MHTepHeT, B 3JIEKTPOHHYI0 HMH(GOPMAallMOHHO-00pa30BaTEIbHYO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

15. Uudopmanusi o pa3padoTunkax

BonpimakoB Muxaun AnekceeBud, JOKTOP OMOJOTMYECKUX Hayk, mpodeccop, kadeapa
dbusnonorun yenoseka u xkuBoTHEIX b1 HU TT'Y, npodeccop



