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1. e ocBOEHUSA M CIUNINHBI

Lenbto ocBoenust aucuuiuinabl «bruodusnkay sBisercs BO3MOKHOCTb IMOITYYUTh [IPEICTaB-
JICHUS O 3aKOHOMEPHOCTSAX (PM3UUECKOM OpraHu3alluy )KUBOW MaTepuu. DTO SBISETCS OCHOB-
HBIM 3JIEMEHTOM 00111€010JIOTHYECKOr0 00pa3oBaHus, CIOCOOCTBYIONINM (POPMUPOBAHUIO HAYY-
HOTO MbIIIEHHs y Oy nynmx cneunanuctoB. Creruduka JaHHOTO MpeIMeTa CBA3aHa C OJIHO-
BPEMEHHBIM UCIOJIb30BaHUEM 3HAHUI 10 QU3KKE, MaTEMaTHKE, MOP(POJIOTruU, ONOXUMHUHU U PU-
310JI0TUH. TeM caMbIM y CTYACHTOB CO3A€TCs U3 CUCTEMHBIX, B3aMOCBS3aHHBIX IIpeJICTaBIIe-
HUH ¥ 3HAHUH CMEXHBIX TUCHUIUIMH €CTECTBEHHOHAYUYHOE MpeICTaBIeHUE O (U3MKe OHOoIoru-
YEeCKUX CTPYKTYp. [Ipu 3TOM OHOdH3HKa, 10 OTHOIIEHUIO K MPEALIECTBYIOIINUM 3HAHUAM, UTPAET
POJIb UHTETPUPYIOIIECH HAyKH, 3aKPEIUIIeT UX MaTEPUATTUCTUUECKHUE TPUHIIMIIBI, CO3JAET Y CTY-
JICHTOB IpeJICTaBlIeHHEe 00 OPraHNYEeCKOM E€JMHCTBE OKpYXKarollero Mupa. MizyueHue OCHOBHBIX
MPUHLIMIIOB OMO(U3UUECKOT0 MOAX0a K UCCIET0BaHUIO KUBOM MaTepHUH, OLIEHKA UX pe3yibTa-
TUBHOCTH ITOKA3bIBAET BBICOKUE MMPEUMYILECTBA MEXIUCIMITTIMHAPHOTO MTOAX0/1a, €ro Iporpec-
CUBHOCTbD JJI1 €CTECTBEHHOHAYUHBIX UccienoBaHuid. [IporpaMma cTpouTcst Ha MpUHLIMIIAX:

- HAYYHOCTH - COOTBETCTBHE COJIEpKaHUsl 00pa30BaHMsl YPOBHIO COBPEMEHHON HAYKH;

- JOCTYIHOCTH - COOTBETCTBHE M3J1araéMoro MaTepuasia ypoBHIO IOATOTOBKH CTYICHTOB;

- CHCTEMHOCTH - OCO3HAHHE MECTa U3y4aeMOoro BOIpoca B o0Iell cuctemMe 3HaHui, ero
CBSI3M CO BCEMH 3JIEMEHTAMU ATON CUCTEMBI;

- IEJIOCTHOCTH - B3aUMOCBSA3b MEX/y pa3ieiaMy JUCLUIUINHBL;

- CBSI3U TEOPHUU C NMPAKTHKOH, MOKA3BIBAIOIIEH BaKHOCTh MPUMEHEHUS (PyHIaMEHTAITBHBIX
3HAHUM JUI peLIeHNs TEOPETUUECKUX U IPUKJIIAIHBIX 3a/1a4.

2. Mecto aucunminnsel B ctpykrype OIl

Huctunnuna «buodusnkay sBrsercs 00s3aTeIbHON JUCIUILTUHON, 7 ceMecTp.

DTOT KypC JOTHYECKU MPOAOHKACT Pa3BUTHE 3HAHUN O KIIETKE, TOTIOJNHSAS MX 3HAHUSMH O
MOJICKYJISIPHOM OpraHM3aliy KJIETOYHBIX MEeMOpaH W (U3NYECKUMHU MPOIECCAMH, OMpe/e-
JSIOMUMH (DYHKITHOHAIBHOCTh MeMOpaH. CTyIeHT, MPUCTYNAIONIUN K U3yYCHHUIO TUCIUIUIAHEI,
JOJKEeH 00J1a/1aTh 3HAHUSIMH, YMEHUSMH, HABBIKAMU/OTMBITOM MPAKTHYECKOH NESTENbHOCTH, TO-
JTyYCHHBIMUA pPaHEE TMPH W3YyUYEHUU aHATOMHH, (HU3UOJIOTHH, (HU3UKH, OMOXUMUH, IUTOJIOTHH,
TUCTOJIOTUU U JPYTUMHU.

J1st ocBOeHUS JaHHOW AUCUUILIMHBI 00y4YatOIIUICS JTOJKEH:

e 3HaTh:
- 0011He IPECTABICHNUS O CTPOCHUU M (PYHKITUH KJIETOK SYKapHOT;
- 3HAHHSI OCHOBHBIX (PU3UYECKHUX 3aKOHOB;
- MPEACTaBIICHUSI 00 OCHOBHBIX OMOIHEPTETHYECKUX MPOIIECCaX;
e VYmMmerh:
- HCTIOJIb30BaTh 3HAHMS (PU3NUYECKUX U XMMHUYECKUX 3aKOHOMEPHOCTEH st OOBSICHEHUS
OMOJIOTUYECKUX SBJICHUM
e Hmerb HaBBIKM:
- BJIQJICHUSI METOJOM MUKPOCKOIIUU

VYcnemrHoe 0CBOCHNE JAHHOW JUCHIUIUIMHBI OYJeT CiocOOCTBOBATH TOTOBHOCTH CTYAEHTOB K
IIPOXOXKJCHUIO IPOU3BOJICTBEHHON IE€Jarorn4eckoil NpakTHKH, IPOU3BOACTBEHHON Mpes-
JUIUIOMHOM MPaKTUKU U BBIIIOJIHEHUIO Hay4YHO-HCCIIEA0BATENbCKOM padOThI; K IPENOJaBaHUIO B
LIKOJIE U BY3e€.
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3. [lnanupyemble pe3ybTaThl 00y4eHHs M0 JUCHUIINHE

3.1. Komnerenuun, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET JUCHHUIINHA

IIpu ocBOeHMM AMCHUIUINHBI (POPMHUPYIOTCS CIEAYIOLINE KOMIIETEHIIMY B COOTBETCTBUU C
®I'OC BO no naHHOMY HanpaBJIEHUIO OATOTOBKHU:

obmenpodeccuoHaIbHbIC:

OIIK-2: CnocoOeH MpUMEHATh MPUHIMITEI CTPYKTYPHO-(PYHKIMOHAIBHON OpraHu3alnu, Uc-
I10JIb30BaTh (PU3UOJOTMUECKUE, IUTOIOIHYECKHEe, OMOXUMHUYECKUe, OMo(U3nIecKre METObI
aHaJM3a JUIst OLICHKH U KOPPEKIIUU COCTOSHUS JKUBBIX OObEKTOB U MOHUTOPHHTA CPEJIbI UX
oOuTaHus.

3.2. [lepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB O0yYeHUS MO JAMCIHHUIIMHE, COOTHECEH-
HBIX ¢ HHAMKATOPAMH J0CTUKEeHHs (POPMUPYEMBIX KOMIIeTEeHIH
B pe3ynbTaTe 0OCBOCHUS TUCHUILUIMHBI O0YYaIOIHICs TOKEH:

* 3Harh:

- OCHOBHBIE MTOHSTHSI, TEOPUU U 3aKOHBI OMOJIOTHYECKON (DU3UKH,

- CTPYKTYpPHYIO OPTaHU3AIMIO OMOIOTUYECKUX MEMOpaH, XapaKTePUCTUKH MEMOPaHHBIX
0€JIKOB U JINMIUJOB, OCIOK-TUITUIHBIE B3aUMOICHCTBUS;

- Omodu3muecKre MEXaHU3MbI TPAHCIIOPTA BEIIECTB Yepe3 OMOIIOTHIECKUE MEMOpaH®bI,
MACCUBHBINA U aKTUBHBIM TPAHCIIOPT, MOJIEKYJISIPHOE CTPOECHUE U MEXaHU3MbI (DYHKIIH-
OHHMPOBAHHS HOHHBIX KAHAJIOB;

- 3aKOHBI TEPMOJUHAMHUKHU B IPUMEHEHUU K OMOJIOTHYECKUM CUCTEMAM;

- MEXaHU3MbI OMORJIEKTPOreHe3a, MPOUCXOKICHUE TIOTEHIMAIA TTOKOS ¥ IOTCHIIAa ek -
CTBUS, MEXaHU3MBbI PACIIPOCTPAHEHHUsI BO30YKICHHsI (OIMHOYHBIX UMITYJIHCOB U PSJIOB
UMITYJIECOB), KOAMPOBAHUE U TIepeady HHPOPMAIUHU B )KUBBIX OpraHU3Max;

- KJIaccH(PUKAIHIO, METOIbI pa0OTHI, CBOMCTBA OMO(PU3NUECKUX CHCTEM;

- XapaKTepHCTUKH PAaBHOBECHOT'O U CTAIIMOHAPHOTO COCTOSIHHSI, HEJTMHEHHYIO TEPMO/IH-
HAMHUKY OHMOJIOTUYECKUX CHUCTEM;

- CBSI3b DHTPOIUU U HHPOPMAIH B OMOIOTUYECKUX CUCTEMAX;

* VYmerb:

- BBINIOJHSATH HECIIOKHBIE Ta0OPATOPHBIE HCCIIET0BAHUS;

- JIeNiaTh BBIBOJIBI,

- 0hOPMIISITH PE3YJIBTATHI SKCIICPUMEHTA;

- NPUMEHSTH 3HaHUS OMO(PU3UKU B MIPAKTUUECKON AESITETbHOCTH;

* HmeTh HABBIKH:

- JKCIIEPUMEHTAJILHOM paboThl U COOIOICHNUS TPABIII TEXHUKH 0€30MaCHOCTH;

- HaOJIIOJICHUS U MHTEPIPETAIIUU IKCTICPUMEHTAIBHBIX JTAaHHBIX.

4. O0beM U coiepxkaHue U CHUILTHHBI

O0BeM TUCIUIUIMHBI COCTABIIACT 3 3aueTHbIX eauuull (108 akageMuyeckux Jaca).



OcHoBHas npodeccruoHabHas 00pa3oBaTenbHas MporpamMma
06.03.01 Buonorus

(Proxumust u GpuzronorHs)

4.1. Conep:xkanue TMCHUIJIMHBI M0 pa3aeiaM (TeMaM), COOTHECEHHOe ¢ BUIaMU U
TPY/10€MKOCTbI0 3aHATHIi JIEKIIHOHHO-CEMHHAPCKOT0 THTIA

O0beM MHOW KOHTAKTHOUM pabOThI U CAMOCTOSTEIIEHON pad0Thl 00YJarOIIErocst 1Mo JIUC-
IIUILIMHE YKa3aH B YYeOHOM I1aHe 00pa30BaTelIbHOW MPOTPaMMBI.

Bunpr 3ansaruid, DopMBI TEKYLIETO
Pasnensl (TeMbl) ux o0beM (B akaj. yacax, KOHTPOJISl YCIIEBAEMOCTH
JUCIUTLTHHEL . o oyHOHU opme obOyue- (o ouHO¥ hopMe 0OyIeHH)
Ne 5 HUS)
- S DopMBI TPOMEKYTOTHOH
/Tt 3 arTecTanun
3aHaTus 3aHATHA
JICKIIMOH- CEMHUHap-
HOT'O THUIIA CKOT'O THIIA
1 | Ilpeamer 6MopU3NKH U ee UcTopusi. | 7 2 2 YcTHBIH 0Ipoc, KOMITBIOTEPHOE Te-
CEMHHAp | CTUpOBaHHE
2 | 3akoHBI TEPMOJVHAMUKH U UX OpU- | 7 8 3 YCTHBIN onpoc, KOMIBIOTEPHOE TE-
MEHEHHUE B OMOJIOTHH CEMHHAp | CTUPOBaHHE
3 | buodwu3uka KIETKH U METOMBI Hccie- | 7 4 2 YcTHBIN ONPOC, KOMITBIOTEPHOE TE-
JIOBaHUS KJIETOYHBIX CTPYKTYP CEMHHAp | CTUpOBaHHE
4 | buodusuka memOpan 7 8 3 YCTHBIN onpoc, KOMIBIOTEPHOE TE-
CEMHHAp | CTUPOBaHHE
5 | buosnekrpuueckue Mpoueccy Ha 7 10 4 Y CTHBIN 0ITPOC, KOMIIBIOTEPHOE TE-
KJIETOYHOM YPOBHE CEMHHAp | CTUpOBaHHE
6 | OcHOBBI YacTHOW OMO(DHU3HUKH. 7 4 2 YcTHBIN onpoc, UTOTOBOE
CEMHMHAp | KOMIBIOTEPHOE TECTUPOBAHHE
Hroro 3a cemecTp: 36 16 3auet

4.2. PazBepHyTO€ ONIUCAHME COJEPKAHUA TUCHMILINHBI M0 pa3ienam (TeMmam)

Tema Ne I IIpeomem ouodusuku u ee ucmopus

[Tonsrtre 6uodusuku u ee npeamer. OcHOBHOM (unocodckuii Bompoc Onohu3uku. AHAINU3 Ompe-
neneHuii 6nodpusuku, npennoxeHusix b. H. Tapycossim (1968), I1. O. MakapossiM (1968), JI.
JI. bmromendensaom (1977), P. dasuaom (1972), M. B. Bonskenmreitnom (1981), A. b. Py6u-
HeiM (1981) u U. A. Peidunbsim (1990) . Csizb 6MO(MU3UKH C €CTECTBEHHOHAYYHBIMU JUCIIATLIH-
Hamu. OOIue CBOWCTBa M METOOJIOTMUECKHE OCOOCHHOCTH OMO(U3MUECKUX HCCIIETOBAaHHA.
OCHOBHBIE METOJIOJIOTHYECKUE MPUHUUMBI Onopu3uku. [IpuHIMI KaueCTBEHHON HECBOAMMOCTH.
OcoOeHHoCTH TIpUMEHEHUs1 (PU3UYECKUX TIOJXOJI0OB K OICHKE Omosormuecknx 00bekToB. Crie-
udurka 6MOPU3NUECKOTO MOAX0AA K U3YUEHUIO OMOIOTHYECKUX IMporieccoB. [IpuHIMIE 1 CyII-
HOCTh OCHOBHBIX Ono(u3nyecknx MeToauk. Paznensl 6MopU3UKK U UX CBSI3b CO CMEKHBIMH JIHC-
LUIUTMHAMM.

buodusnueckue 3nanus B coopauke «Puzuonor». XVII Bek - 3apoxaenne Ouodusnku. 3Hade-
Hue pabot Y. I'apses. Bnusaue punocodun [lexapra Ha Ouonorndeckue uccieaoBanus. PaboTet
I'enpmronsia, Mansnuru, bopennu. buogusuka XVIII Beka - Hauano skcneprMEHTaIbHBIX HC-
cienoBanuid. Paboter JlomoHocoBa, JlaByaswe, I'eitsica. 3HaueHHe SKCIEPUMEHTANBHBIX PabOT
JlaByasne. OTkpriTue BonbTa 1 ["anbBaHu 31€KTpHUUECKUX MPOLIECCOB B )KUBOM Matepuu. buodu-
3uka XIX Beka - Teopus U sKcniepuMeHT. Jloctnxenne onodusnxu B XX Beke.

Tema Ne 2. 3akoHbl MEPMOOUHAMUKU U UX NPUMEHEHUE 8 DU0102UU.

TepmonuHamuKa, €€ OCHOBHBIE ITOJIOKEHUS U MTPUHLUIIBL. Makpockonndyeckue cucreMbl. OCHOB-
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HOI Bompoc TepMoANHAMHUKU. CHUCTEMBI U30JIMPOBAHHBIC, 3aMKHYThIE, 3aKPbIThIC. TepMOIMHAMU-
yeckas (yHKIUsS cucteMbl. Tepmonunammuueckoe paBHoBecue. [Iporeccsl oOpaTtumbie 1 HEOOpa-
TUMBIE. | 3aKOH TEPMOJMHAMHKH, €T0 MaTeMaTHYeCKOe BbIpakeHue. BHyTpeHHsIs1 HEeprust cu-
CTEMBL.

AHanm3 OCHOBHBIX OMOJIOTMYECKHX MPOIECCOB C MO3UIHMIA TePMOAMHAMUYECKOT0 noaxona. I1pu-
MEHUMOCTh TEPMOAMHAMUYECKOTO MOJX0/1a K CIOXKHBIM OMOJIOTHYECKUM MpolieccaM (Ha MpuMe-
pe SBOJIIOLMU BHJIOB, POJIb SHEPTUU COMPSDKEHHBIX peakinuit). Il 3akoH TepMoauHaMUKH. DH-
Tponusi, pabotsl Knaysuyca u BonbliMana B 3ToM Bompoce. DHTPOIUS, SHTAIBINSA, CBOOOAHAS
SHEPrUsi CUCTEMbI, X (QU3NICCKUN U OMOTOTHUECKUI CMBICIT.

Kpurepun HanpaBieHHOCTH CaMOIIPOU3BOJIBHBIX MHPOLECCOB. DHTalbnUsA. CBsA3aHHAs SHEPTHUSL.
HepaBnoBecnast TepmoanHamuka. CKOpocTH u3MeHeHUs SHTponuu. COMmoCTaBUTENIbHBIN aHAIN3
TEPMOJIMHAMHYECKOI'O PABHOBECHS U CTALMOHAPHOTO COCTOSAHMS. DEHOMEHOIOrnYecKas: Teopus
Omnzarepa. HeoOpatumeie mpoiiecchl BOJIM3HM M BAATN OT COCTOsIHUS paBHOBecus. [Ipunimm [Ipu-
rokuHa. CBoOoHas sHeprus ['n66ca u ['empMroneua. TepmoauHamuka U 3Bosronms. buocdepa
Y TePMOJAMHAMHUKA.

Tema Ne 3. buogusuka kremku u Memoovl Uccie006aHuA Ki1emoYHblX CHMPYKMYp
bruodusuka knetku. Pazmepsl u cTpoeHHE KIETOK 3yKapuoT. XapaKTepHCTUKA U CTPOCHHUE CyO-
KJIETOYHBIX CTPYKTYp. MeETOabl HCCIEN0BAHMS KIETOUYHBIX YJIBTPACTPYKTYp: CBETOBASI U JJIEK-
TPOHHAsE MUKPOCKOIIHSI, XpoMaTorpadus, 31ekTpodopes, KaTOpUMETPUIECKAE METO/IbI, MAHOMET-
pUsl, pEHTT€HOCTPYKTYPHBIN aHAIN3, CEAUMEHTAIMSA U YIbTPalleHTPUPYTUpOBaHHUE.

Tema Ne 4. buogusuka memopan

buodusuka mem6pan. [Inazmaruueckue meMOpaHbl, BHyTPUKIETOUHbIE MeMOpaHbl. bruonoruue-
ckasi MeMOpaHa, KaK HaJIMOJICKYJIsipHast CTpykTypa. Moaenu memOpan: Hanusnu-/3Bcona, ['ep-
tepa-I'penaens, Pobeprcona, [lapnapa u bamnentuna, Jlrocu-I'mospa, Cunrepa u Huxosncona.
HckycctBennbie MeMOpaHbl. CBOMCTBa MCKYCCTBEHHBIX MeMOpaH. MeTo bl TIOydeHUs] HCKYC-
CTBEHHBIX MeMOpaH: Mrosutepa-Pyauna. [Tarano-Tommcona, [lodunoii, Tpoiioine-I'pena. [Tpume-
HEHHUE NCKYCCTBEHHBIX MEMOpaH.

CTpyKTypHbBIE KOMIIOHEHTbI MeMOpaH. Jlunuapl, 6eIKy, MIUKOIUIUABI U TNIUKONpOoTeuanl. Ju-
HaMHMKa MoJieKynl mMemOpanbl. Touka mepexona. bokoBoe cmemienue. Ilonepednoe cmereHue.
MemOpanHble OeNKM M MX B3aUMOJCHCTBHE C nunuaamu. JluHamuka MeMOpaHHBIX CUCTEM U
¢yukuuu xierok. "®mun-dnon". Acummerpus memOpan. Pons MeMOpaH B peakIusx MEXKIIe-
TOYHOTO y3HaBaHus. OOMeH uHpopManueil Mexay kietkamMmu. MemOpanbsl u MeTabosn3M. Mewm-
OpaHHbIe TIpeoOpa3oBaTeIy SHEPTUH. DHIOIUTO3 ¥ MHHOIUTO3.

[Tponumaemocts Ononorudeckux memopan. TpancMemOpanHbIi MOTOK. 3akoH ®uka. OCHOBHOE
ypaBHEHHUE IPOHUIAEMOCTH. MexaHu3Mbl IacCUBHOIrO TpaHcnopra. [IpaBwia mpoHunaemoctu
Oseprona. Ilpocras muddysus uepe3 nunmanbiii Oucioir. Kosddurment pacnpeneneHus.
Huddyszus uepes memOpanubie kanaibl. O6neruennas quddysus. OCHOBHbIE 0COOEHHOCTH aK-
THUBHOTO TPaHCIOPTa BeulecTB. MeMOpaHHbIE HACOCHI.

Tema Ne 5. buosnekmpuueckue npoueccol Ha Kieno4HOM YpoGHe

buosnexrpuyeckue mpouecchl Ha KIETOYHOM YpoBHE. VOHHBIE TpaJMeHThl KaK HCTOYHHMKU
sHepruu B kjeTke. CUMIOPT U aHTUNOPT. BiusHUE 3JEKTPUYECKHX CHJI HA pacCIpeiesieHHe
HMOHOB. DJIEKTPOXUMHUYECKUI U paBHOBECHBIN MOTEeHUIHAN. JIOHHaHOBCKOE paBHOBecHe. OCMOTH-
YeCcKHe CBOMCTBa KJIeTOK. [lacCHMBHBIE 3NIEKTpUYECKHE CBOMCTBA KJIETOYHBIX MeMOpaH. IIpoBo-
JTMMOCTh M eMKOCTh MeMOpaHbl. YpaBHeHue HepHcra.

[Torenuman nokos. YpasHenue ['omnmana-XomxkuHa-Karna. Poslb akTHBHOrO TpaHCIoOpTa B
BO3HMKHOBEHUHU TOTEHIMAa TOKOsA. AKTUBHBIE JJIGKTPUYECKHE IIpOLlecChl B MeMOpaHe.
[Torenuman nericreus. Hatpueas runoresa. Mi3MeHeHHs MPOHULIAEMOCTH [PU MOTEHLIHAIIE ACH-
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ctBus. [{ukn XopxkuHa. MoHHBIE MEXaHU3MBbI TTOTEHIIHAIA ACHCTBYSL.

[TaccuBHOE pacmpocTpaHeHue JJIeKTpuUyeckux curHaynoB. KaOenbHble CcBoiicTBa MeMOpaHbI.
VYpaBHeHune XomxkkuHa-Pamrona. PacnpocTpaHeHuE HEPBHBIX HMITYJIBCOB M €0 CKOPOCTb.
CanpTaTopHOe MpOBEACHHUE.

Tema Ne 6. OcHogbl yacmHou ouogusuku

MarnuTHble CBOMCTBA BellecTBA. MarHuTHbIE CBOMCTBA TKaHell opranusma. dusnyeckne 0CHO-
BBl MATHUTOOUOJIOTHH.

KBanroBas Onodusuka. CriocoObl pacxoa0BaHUs MOJEKYJIApHON sHeprun. Gu3nyeckue OCHOBBI
MPUPOJBI CBETA, MOTJIOMICHUS M paccesHus cBeTa. JlroMuHecueHus, (GOTOIOMHUHECHIECHIHS,
XeMIJIIOMUHECHeHIuS, (iyopecueHus. Murpamus sHepruu U ee MexaHu3Mbl. Kputuka crnenu-
(UYHOCTH MEXaHW3Ma M3IIYYEHHUS U TMOTJOMEHHs (POTOHOB OMOIOTUYECKUMHU O0OBeKTaMH (JIydu
I'ypBuua, cBepxciadbie cBeueHus, ouomnoie). Jleiicteue Y D-u3nyueHus Ha )KUBBIE OpPTraHU3MBI.
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5. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

[Ipu u3ydyenun aucuuruiuHbl «BBeneHue B (DU3MOIOTHIO» HCHOJIB3YIOTCS CIETYIOIINE
TEXHOJIOTUH: JIEKIMOHHBIA KypcC, MH(POPMAIIMOHHBIE TEXHOJIOIMU (MyJIbTUMEAUNHBIE TIPE3EHTa-
LMY, KOMIBIOTEPHOE TECTHUPOBAHHUE), PEUTHHIOBBIM KOHTPOJb KAauecTBAa 3HAHUN CTYACHTOB,
CemMuHapcKue 3aHATUS OPraHU30BAaHbl B paMKaxX HMHTEPAKTUBHBIX (OPM B3aMMOAEHCTBUS
IIPENOaBaTellsd U CTYICHTA.

WutepakTuBHbIE (OPMBI NMPOBENCHUS 3aHATUH (KOMIBIOTEPHBIE NPE3EHTAlMU, pa3doop
KOHKPETHBIX CUTYallUii, pelleHne YUYEOHbIX U CUTYaTUBHBIX 33/]]a4) B COUETAaHUU C BHEAYIUTOP-
HOW paboTOi MPOBOAATCS € LIEIbI0 (POPMUPOBAHUS U Pa3BUTHs NPOPECCHOHATIBHBIX HABBIKOB
00y4YaroImuxcs 1 JIy4lIero MOHUMaHMs UMU (PU3UUECKOTO aCIleKTa CYIIeCTBOBAHUS )KUBOI MaTe-
pum.

[epeyenp nHGOPMAITMOHHBIX TEXHOJIOTHNA, UCTIONB3YEMBIX IIPU OCYIIECTBICHUH 00pa30-
BaTEJILHOTO MpoIiecca MO AUCHUILIMHE: TEXHOJIOTUU CMEIIAHHOTO 00yUYeHMSL.

6. YueOHO-MeTOoIuYecKoe odecneyeHne caMoCTOSITeIbHOM PadoThI 00y4aloIMXCs

CrpykTypa OCBOCHHMS MaTepuana MpeACTaBiIseT coO0O0i pa3fernbl, M0 KOTOPBIM Mpeay-
CMaTpPUBAETCSl CAMOCTOATEIbHBIE OCBOCHHE YaCTUYHOI'O MaTepualia, TpeOyroliee MpUBICYCHHUS
CIPAaBOYHBIX JAHHBIX, CBEJICHUI U3 HHPOPMALMOHHBIX CETEH U U3 yueOHO-METOJMUECKUX yKa3a-
HU.

YuebHO-MeTonuueckoe obecrieueHne IUCHMIUIMHBI  «buodusnka» mpeacTaBiIeHo
KYMowm, BKIIIOUAIOIIMM JICKTPOHHBIH BapuUaHT Kypca JICKIUH, TiIoccapuii, yaeOHO-MEeToIuYe-
ckumu ykazanusimu (3apunos B.H. buodusuka. Msanoso: UBI'Y, 2001), Bxitoyaromumu B ce0s
JIOTIOJTHUTENIbHBIA TEOPETHUECKHU MaTepHall, BOIPOCcCaMH JJisi CAMOKOHTPOJISI HECKOJIBKUMH Ba-
pUaHTaMU PEUTHUHIOBBIX TECTOBBIX 3aJaHHI, a TAKKE MHTEPAKTUBHBIMU KypCaMH JTaHHOW JUC-
LUIUIMHBI, IpeicTaBlieHHON B IHTepHeTe.

7. XapakTepuCTHKA OIleHOYHBIX CPEACTB JIsl TEKYIIero KOHTPOJIsI yCIIeBaeMOCTH U
NMPOMEKYTOUHOM ATTeCTANNH 00y4AIOIIUXCS 10 AUCHUILIHHE

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS Ha OCHOBAaHUHM PE3YJIHTATOB BBINOJIHE-
HUA 3 KOMIBIOTEPHBIX TECTUPOBAHUM. [Ipy BBHIMOTHEHUU KaXJA0T0 TECTUPOBAHUS MpEIaraeTcst
60 BorpocoB. MakcumyM HaOpaHHBIX OaJIOB 3a Kaxaeiid TecT — 100. Eciiu cTynenT Habpai me-
Hee 55 0aUIoB TECT CYNTACTCS HEBBITIOTHCHHBIM.

[TpomexyTouHas aTTecTalys NPOBOIUTCS B BUJE 3aueTa. CTYIECHTHI MOJIy4atoT JIOMYCK K
3a4eTy MPHU YCIOBUHU BBIMIOJHEHUS BCEX 3-X TECTUPOBAHUMN. 3a4ET MOMKET BBICTABIISITHCS IO KE-
JIAHUIO CTYyJIEHTa aBTOMAaTHYECKH, €clii OH HaOpaji mo pe3yjbTaTaM TECTHUPOBAHHUM B CpeaHEM
6osee 75 GanoB. 3aUeT COCTOUT UX 2-X YACTEW: TEOPETHUECKONW M KOMITBIOTEPHOTO TECTUPOBA-
HUs. BBITONHEHHE KaXJ0W 4YacTH OICHWBAeTcs MakcumMyMm u3 20 OamioB. 3adeT CUUTAETCS
YCIICUTHBIM, €CJIM B UTOTO CTYyJIeHT Habpau 6onee 19 Gaios.

8. YueOHO-MeTOoAMYeCKOEe M HH(POPMALMOHHOE 00ecieYeHUue TUCIHILINHBI
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OcHoBHas nuTeparypa:

. buoduszuka: yueOHO-MeTOINYECKUE YKa3aHUS IJISl CTYJCHTOB OMOJIOr0-XUMHUYECKOro ¢a-

KynbreTa / Ban. roc. yH-T ; coct. B. H. 3apunos .— MBanoso : UB['Y, 2001 .— 48 c.

[udpsr xpanenus: Mn-866: moaounblil uHACKC: 28.7/9 B637

. Huxusn, A. buodusuka: koHcnekt nekiui / - OperOypr: OI'Y, 2013. - 104 c.

http://biblioclub.ru/index.php?page=book&id=259291

. Cawmoiinos, B.O. Memunmnckast 6uodusuka: CII06. : CrnerJlur, 2013. - 604 c.
http://biblioclub.ru/index.php?page=book&id=253912

JlononHurenbHas TuTepaTypa:

. ®usuka c snemenramu Onodusuku: yueonuk / E. JI. Diinensman .— M. : [DOTAP-
Memma, 2013 .— 511 ¢ : un

Mudpsr xpanenus: 471431; nonounsiii uaaexc: 22.3 3305

. buodwusnueckas skonorus / B. A. Teepaucior, A. D. Cunopona, JI. B. SIkoBenko ;

npeauci. B. T. Tpopumosa .— M. : KPACAH/I, 2012 .— 543 ¢

[udper xpanenus: 467695; monounslii uHACKC: 28 T262

Pecypchl nHOOpPMAIIMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTH « HTepHEeT»:

Cucrema 3JE€KTPOHHOUN TOJIEPKKU 00pa3oBaTeNbHOro mporecca «Mol yHHBEPCUTET»
https://uni.ivanovo.ac.ru

. Bombkenmreitn M.B. buodusuka. M., Hayka 1988.djvu. Pasmep: 6,45 MB. http://
www.twirpx.com/file/68322/

. Bonbkenmreiin M.B. Monekynspuas 6uodusuka. M., Hayka 1975.PDF .Pa3zmep: 30,75
MB. http://www.twirpx.com/file/120345/

. Bompkenmreitn M.B. O6mas O6uodusuka. M., Hayka 1978.djv. Pasmep: 4,78 MB.
http:/ www.twirpx.com/file/271530/

. PeBun B.B., Makcumos I'.B., Konsc O.P. buoduzuka. Capanck, 2003 PDF, Pasmep: 7,11
MB. http:// www.twirpx.com/file/120366/

. AntonoB B.®., Yepuwsii A.M., ITaceunuxk B.U., Bo3uecenckuit C.A., Ko3znosa E.K.
buoduszuka. M. «Bnagoc», 2003, PDF. Pasmep: 13,46 MB. http://www.twirpx.com/file/
294238/
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10.

1.

12.

13.

14.

15.

16.

AntoHoB B.®. Ilpaktukym mo Omodusmke. YueOHoe mocodme, M., «Bmamocy, 2001,
PDF, Pazmep 30,52 MB, http://www.twirpx.com/file/120322/

Bnanmumupos 10.A., Pomynkun J.U., Ilotanenko A.f., IeeB A.M. buodpuzuka. M.:
"Meaumuua”, 1983,  djvu, pasmep 4,00 wmB, http:/www.medliter.ru/?
page=get&id=012810

Pomanosckuit FO.M., u ap. - Marematnueckas 6uodusuka (Hayka, 1984).djvu. Pazmep:
1,98 MB. http://www.twirpx.com/file/192798/

Py6un A.b. buodusuka. Tom 1 - Teoperuueckas O6modusuka DIVU Paszmep 4,02 mB
http://www.twirpx.com/file/61321/

Py6un A.b. buodusuka. Tom 2 - buodusuka kinerounsix nporeccos DIVU Pazmep 4,34
MB, http://www.twirpx.com/file/61322/

10. A. Bnagumupog, JI. M. Pomynkun, A. 5. [Toranenko, A. U. leeB. buodusuka. M.,
1983 T..djvu. Pa3zmep: 4,01 MB. http://www.twirpx.com/file/23167/

A l.baspikun - Martematuyeckas Ouopu3MKa B3aMMOJICHCTBYIOIMUX —MOIMYJISAIUM.
Pasmep: 34,50 KB. http://ihtik.lib.ru/teor-estestv 21dec2006/

I'y6anoB H.U, YrenbeprenoB A.A. - Meaumnunckas ouodusuka (1978).djvu. Pasmep:
8,21 MB http://www.twirpx.com/file/296301/

[ykua C.M. OcHoBel Ouoduszuku. Ydebnoe mocodbue, MITY, 1998. http:/
www.rl7.bmstu.ru/rus/Library/Biophys/

DNEeKTpOHHBbIC BapUaHThl KHUT W JIEKIMA 1o Omodwusmke http:/www.medbiophys.ru/
lectures.htm

[Tpodeccrnonanbubie 0a3bl TaHHBIX U HHPOPMAIIMOHHO-CITPABOYHBIC CUCTEMBI:
OBC «YHuBepcurerckas oubanoreka onyain» www.biblioclub.ru; http://lib.ivanovo.ac.ru/
index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnextponHas oudnuorexa MUBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

OnextponHsblii katajgor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

N —

[Iporpammuoe obecnieueHue:

onepanroHHas cuctema Microsoft Windows;

nakeT opucHbIX mporpamMm Microsoft Office;

uHTepHEeT-Opay3ep Yandex Browser;

ABTOpCKas mporpamMma «3eJieHbIe YePHUIa» ISl IPOBEACHHS TECTUPOBAHUS
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9. MaTepI/IaJILHO-TeXHI/I‘leCKOC o0ecneuyeHue AUCHHUIIINHBI

VY4eOHble ayAUTOPUH:

- 7Sl TIPOBEJICHUS 3aHATHI JIGKIIMOHHOTO THUIA C KOMIUIEKTOM CIEIUAIN3HUPOBAHHON y4eOHO
Me0enn U TEXHUYECKHMMM CPENCTBaMU OOy4YEHHs, CIIy)KAlUMU ISl MPEJOCTaBICHUsS y4eOHOM
nHpopMaIuy OOJIBIION ay TUTOPUH;

- JUIsl TIPOBEJEHUS 3aHATUI CEMHUHApPCKOrO0 THUIIA, KOHCYJIbTAllMM, TEKYLIEro KOHTPOJS H
MIPOMEXKYTOYHOM aTTecTali ¢ KOMILJIEKTOM CIIeUaIu3upOBaHHOM yueOHOM Me0enu U TeXHuYe-
CKUMH CpeJICTBaMH 00yUeHHS;

[Tomemienue Ay caMOCTOSITENILHON pabOThl, OCHAIIEHHOE KOMILIEKTOM CHElMaTu3UPOBAHHOMN
y4eOHOl MeOenH, KOMIBIOTEPHOW TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOUEHHUs K cetu «MHTep-
HeT» U obecriedenueM gocryna B DMOC.

JIeMOHCTpallMOHHOE 000pYAOBaHUE M Yy4eOHO-HATJISIIHBIC MOCOOUS JUIS 3aHATHH JIEKIIMOHHOTO
TUMA, 00ECIeYMBaIOIINe TeMaTHYEeCKHe WIITIOCTPALUU: JIEKTPOHHBbIE MocoOus (MIpe3eHTaluH,
AJIEKTPOHHBIE KHUTH, HJIEKTPOHHBIE aTjachl), eYaTHbIE TOCOOUs (TaOMuIbl, TIAKAThl, CTCHIBI,
CXEMBI).

ABTOp pa6odeii mporpamMMbl AWUCHMIUIMHBI JIONICHT Kadeapbl OHOJNOTHH, IOIECHT,
KaHj. 6uoit. Hayk 3apurnos B.H.

[Iporpamma paccMoTpena Ha 3acejanuu Kadeapsl OM0IOTUN
«29» aBrycra 2024 r., nporokos Ne 1.

[IporpamMma oOHOBIIEHA

MIPOTOKOJI 3acenanust Kagenpsl No OT « » 20  rona
CoruacoBaHo:

PykoBoaurens OI1 E.A. bopucosa

ITporpamma oGHOBIIEHA

MIPOTOKOJI 3aceanust Kadenpsl No OT « » 20  rona
CorunacoBaHo:

PykoBoaurens OI1 E.A. Bopucosa

[Tporpamma oGHOBIICHA

MPOTOKOJ 3acenanus kadeapn Ne OT « » 20  rona
CormacoBaHo:

PykoBogutens OI1 E.A. bopucoBa
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