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1. Ilesiu 0OCBOEHUSA IMCHUTIUHBI

HCJ'IBIO OCBOCHMUA NTUCHUILITNHBI «BI/IO(i)I/ISI/IKa» ABJIICTCS BO3MOKHOCTD IIOJIYYUTDH
NpeCTaBICHUS O 3aKOHOMEPHOCTSX (PU3UUECKOM OpraHn3aluy )KUBOW MaTepuu. JTO SBISETCS
OCHOBHBIM 3JIEMEHTOM 00I11€01M0JIOTMYECKOro 00pa3oBaHusl, CHOCOOCTBYIOUIUM (OPMUPOBAHUIO
HAY4YHOT'O MBIIUICHUs Yy OyAymux crenuanuctoB. Crennuka JaHHOTO MpeMeTa CBsi3aHa ¢
OJIHOBPEMEHHBIM HCIIOJIb30BaHUEM 3HAHUN 10 PU3UKe, MaTeMaTHKe, MOp(OIOrun, OMOXUMUH U
¢uznonorun. Tem camMbIM y CTY/IEHTOB CO3/1a€TCsI U3 CUCTEMHBIX, B3aMMOCBSI3aHHbBIX
Hpe)ICTaBJ'IeHI/If/'I ¥ 3HAHWUHN CMEXHBIX JAUCHUIIIMH €CCTCCTBCHHOHAYYHOC IMPEACTABIICHUEC O (1)I/I3I/IKG
Ouosornyeckux cTpykryp. [Ipu sTom 6uodu3uka, o OTHOMIEHUIO K IPEALIECTBYIOIINM
3HAHUAM, UTPAET POJIb MHTETPUPYIOLIEH HAYKH, 3aKPEIUISIET UX MaTepUATUCTHIYECKUE
NPUHIMIIBL, CO3/1a€T Y CTYAEHTOB MIPEACTAaBICHHE 00 OPraHMUECKOM €MHCTBE OKPYKAIOIIEro
mupa. M3ydyeHne oCHOBHBIX IPUHLIUIIOB OMO(U3MUECKOT0 MOAX0a K UCCIEA0BAaHUIO KUBOU
MaTepuu, OLIEHKa UX Pe3yJIbTATUBHOCTH TIOKA3bIBAET BHICOKME MPEUMYILECTBA
MCKIUCHUIUIMHAPHOr'O moJaxoaa, €ro nNporpe€CCUBHOCTL AJIsI €CTCCTBECHHOHAYYHBIX
uccienoBaHuid. [IporpaMmMa cTpouTCs Ha IPUHIUIIAX:

- HAYYHOCTH - COOTBETCTBHE COAEPIKaHUsI 00pa30BaHMs YPOBHIO COBPEMEHHON HAYKH;

- JIOCTYITHOCTH - COOTBETCTBUE M3JIaraéMOro MaTepualia ypOBHIO MOJATOTOBKH CTYACHTOB;

- CHCTEMHOCTH - OCO3HAHHE MECTa U3y4aeMOro BOIpoca B 00Ieil cucreme 3HaHUMH, €ro
CBSI3M CO BCEMH DJIEMEHTAMH 3TOH CUCTEMBI;

- IETIOCTHOCTH - B3aUMOCBS3b MEXKy pa3eiaMy JUCUUIUINHBL;

- CBS3M TEOPUH C NMPAKTUKOM, TTOKA3bIBAIOIICH BaKHOCTh IIPUMEHEHUS (PyHIaMEHTABHBIX
3HAaHUH IJI1 pCHICHUA TCOPCTUUCCKUX U NMPUKIIAIHBIX 3a/1a4.

2. Mecrto aucunmiimubl B ctpykrype OIl

Huctummuaa «brodusnkay sBiseTcss 00s3aTeIbHON JUCIUILTAHOM, 7 CeMecTp.

DTOT KypC JOTMYECKH MPOAOJIKAET Pa3BUTHE 3HAHUM O KJIETKE, JOMOJHSAA UX 3HAHUSMU O
MOJICKYJSIDHOW  OpraHHM3alliil  KJICTOYHBIX MeMOpaH ©  (U3HYECKUMH  IPOIECCaMH,
onpeAensomuMy  (QyHKIMOHATBHOCTh MeMOpaH. CTyIeHT, NPUCTYMAIIUN K H3YYCHHUIO
JTUCIUIUIAHBI, JTOJDKEH 00JajaTh 3HAHUSMH, YMCHUSMH, HABBIKAMH/OMBITOM MPAKTHYCCKON
NESATENIbHOCTH, TOJNyYeHHBIMH paHee TMpU H3yUYeHUU AaHATOMUH, (QHU3UOIOTUH, (PUUKH,
OMOXWMHUHU, IUTOJIOTUH, TUCTOJIOTUHU U JIPYTHUMH.

Jl71s ocBO€HUS JTaHHOW AUCUUILIMHBI 00yUYatOIUICs TOJKEH:
®* 3Harh:

- 0011IMe TPEICTABICHUS O CTPOCHUHU U (PYHKIIMH KIIETOK 3YKapHOT;
- 3HaHWSI OCHOBHBIX (DH3UYECKIX 3aKOHOB;
- IpeICTaBNeHUsI 00 OCHOBHBIX OMO’HEPTeTUYECKUX MPOIIECCaX;
* VYmMmerh:
- HCTIONIb30BaTh 3HAHMS (PU3NYECKUX U XMMHUYECKUX 3aKOHOMEpPHOCTEH i 00bICHEHUS
OMOJOTUYECKUX SIBJIICHUM
* HmMeTh HABBIKU:
- BJAJEHUSI METOJAOM MUKPOCKOIUHU

YcnenHoe 0CBOCHUE JAHHOW JUCHUIUIMHBI OyJIET CITIOCOOCTBOBATh TOTOBHOCTH CTYJCHTOB K
NPOXOKIEHHUIO  TPOM3BOJCTBEHHOM  MEJarornyeckoil  MpaKkTUKH,  MPOU3BOACTBEHHOU
OPEIIUIUIOMHON IPAKTUKM W BBINOJIHEHUIO HAYYHO-HCCIIENOBATEIbCKOM  paboThl; K
NPEnoJaBaHMIO B LIKOJIE U BY3€.
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3. [lnanupyemble pe3yJjbTAThl 00yUeHHUs 10 JUCHUILIINHE

3.1. Komnerenuunu, GopMHpPOBAHUIO KOTOPBIX CIIOCOOCTBYET IMCIUIIINHA

[Tpu ocBOCHMH TUCTIUILTMHBI (HOPMHUPYIOTCS CIEAYIONINE KOMIIECTCHIINYA B COOTBETCTBUU C
®I'OC BO no nanHoMy HanmpaBJIE€HUIO TOATOTOBKU:

obmienpodeccuoHaIbHbIE:

OIIK-2: CriocoGeH mpuMEHSTh IPUHITUTIBI CTPYKTYPHO-(DYHKIIMOHAILHON OpraHU3aIlNH,
UCTIONB30BaTh (PU3UOJIOTHUECKUE, ITUTOIOTHYECKHEe, OMOXUMHIUECKHe, OMO(DU3MIECKIE METOIBI
aHaJIM3a JUIsl OUEHKU U KOPPEKIIUU COCTOSIHUSI )KUBBIX O0BEKTOB 1 MOHUTOPUHTA CPEJIBI UX
oOuTaHus.

3.2. [lepeyeHs  IJIAHMPYEMbIX  Ppe3yJbTaTOB  O0y4eHHs] 10 JUCHHUILINHE,
COOTHECEHHBIX ¢ HHANKATOPAMH JO0CTHKeHUSI (POPMHUPYEMBbIX KOMIIeTeH it
B pesynbrare 0CBOCHUS TUCIHUILTMHBI 00YYaIOLUIHICs JOIKEH:

* 3Harb:

- OCHOBHBIE MTOHATHUS, TEOPUH U 3aKOHBI ONOJIOTHYECKOH (Pr3UKH,

- CTPYKTYpPHYIO OpraHM3alUI0 OMOJIOTHYECKUX MEMOpaH, XapaKTePUCTUKH MEMOpaHHbIX
OEJIKOB U JIUMIUI0B, OCJIOK-JIMIHIHBIE B3aUMOICHCTBHUS;

- Ouodu3znUecKrue MEXaHU3Mbl TPAHCTIOPTA BEIIECTB Yepe3 OMOIOTHYECKHEe MEMOpaHHI,
MIACCUBHBIN U aKTHUBHBIN TPAHCIIOPT, MOJIEKYJIIPHOE CTPOCHHE U MEXaHU3MBbI
(YHKIIMOHMPOBAHUS MOHHBIX KaHAJIOB,;

- 3aKOHbI TEPMOJAMHAMUKY B IPUMEHEHUH K OMOJIOTMYECKHM CUCTEMAM;

- MEXaHM3Mbl OMO3JIEKTPOreHe3a, MPOUCXOKACHUE MMOTEHIIMaIa TIOKOS M TOTEHIMalIa
JeMCTBUS, MEXaHU3MBbI PaclpoOCTpaHEHHsI BO30YXIeHUs (OIMHOYHBIX UMITYJIbCOB
PS10B UMITYJIBCOB), KOJUPOBaHUE U Nepeady MH(GOpMaIiK B KUBBIX OPraHU3Max;

- KJIaccU(UKAIMIO, METOBI pabOThI, CBOMCTBA OMO(PU3NIECKUX CUCTEM;

- XapaKTEepUCTUKU PAaBHOBECHOT'O U CTALIMOHAPHOI'O COCTOSHUS, HEJIMHEHHYIO
TEPMOJIMHAMUKY OMOJIOTHYECKUX CUCTEM;

- CBSI3b DHTPOINUH U UHPOPMALIMU B OMOJIOTHUECKUX CUCTEMAX;

* Ymersb:

- BBITIOJTHATH HECJIOKHBIC JTA00PATOPHBIC UCCIIETOBAHHS,

- J1enaThb BHIBOJbI;

- oopMIISTH pe3ynbTaThl IKCTIEPUMEHTA;

- TPUMEHSTbH 3HAaHUS OMO(U3UKH B IPAKTUIECKOMN J1eATEILHOCTH;

* Hmerb HABBIKM:

- DKCIEePUMEHTAIbHOW PabOThl U COOMIOCHUS IPABUII TEXHUKN 0€30I1aCHOCTH;

- HaONIOIEHUS U UHTEPIPETANN KCTIEPIMEHTAIBHBIX TAHHBIX.

4. O0beM U copepkaHve JTUCHUILTHHBI

O0beM TUCHUIIMHBI COCTABIISAET 3 3aueTHBIX enuHuIbl (108 akageMuyecKkux 4acos).
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4.1. ConepxaHue JMCUMILUIMHBI M0 pa3jiesaM (TeMaM), COOTHECEHHOE ¢ BUIAMU U
TPYAOEMKOCTBIO 3aHATHH JIEKIIHOHHO-CEMHMHAPCKOI0 THIIA

OO0beM WHOM KOHTAKTHOUW pabOThI M CAMOCTOSITENILHON pabOThl 00YJArOIIIErocs Mo
JUCIUIUIMHE YKa3aH B YYeOHOM IJIaHe 00pa30BaTelbHOM MPOrpaMMBl.

Bunpl 3ansTui, DopMbI TEKYLLETO
Pasiensl (TeMbl) ux oobeM (B aKaj. yacax, KOHTPOJISL yCTIEBAEMOCTH
JACITHILITHHBL N 10 OYHOH (opme (1o ouHo¥t hopme 00yueHMS)
No 5 o0ydeHust) §
= g DopMBbI IPOMEKYTOUHON
/I 3 aTTeCcTaluy
3anaTHs 3anaTus
JICKITMOHH CEMHHapC
OI'0 THIIA KOI'0 THIIa
1 | Ipeamer 6uodu3uku u ee uctopust. | 7 2 2 Y CTHBIN 0ITpoc, KOMIIBIOTEPHOE
CEMHHAp | TECTUPOBAHME
2 | 3aKOHBI TEPMOAWHAMUKHU U UX 7 8 3 Y CTHBIN OITPOC, KOMITBIOTEPHOE
IIPUMEHEHHUE B OMOJIOTUH CEMHHAp | TECTUPOBAHHE
3 | buoduzuka KIeTKH U METOIBI 7 4 2 Y CTHBIN 0Ipoc, KOMIIBIOTEPHOE
WCCJIE/IOBAHNUS KIETOYHBIX CTPYKTYP CEMHHAp | TECTHUPOBAHME
4 | buodwusuka memOpan 7 8 3 Y CTHBIN OITPOC, KOMITBIOTEPHOE
CEMHHAp | TECTUPOBAHHE
5 | buosnexTpuueckue Mpoueccs Ha 7 10 4 Y CTHBIN 0ITPoC, KOMIIBIOTEPHOE
KJIETOYHOM YPOBHE CEMHHAp | TECTHPOBAHME
6 | OCHOBBI 4aCTHOI OHMOGDHU3UKHY. 7 4 2 VYcTHBIN onpoc, UTOrOBOE
CEMHHAp | KOMIIBIOTEPHOE TECTUPOBAHNE
Hroro 3a cemectp: 36 16 3auer

4.2. Pa3BepHyTO€ ONUCAHME COAEPKAHUA TUCHMILIMHBI 10 pa3aenaM (TeMam)

Tema Ne 1 ITpeomem ouoghuzuku u ee ucmopus

[Tonsitne Ouodumsuku u ee mpeamer. OcHOBHOM Gunocodckuii Bompoc Onodu3uku. AHamus
omnpenenenuii onopusuku, npeanoxenusix b. H. Tapycossim (1968), I1. O. MakapoBsiM (1968),
JI. JI. bromendensnom (1977), P. HaBumom (1972), M. B. Bombkenmreiitnom (1981), A. b.
Py6unbim (1981) u U. A. Peibunbim (1990) . CBsizp OMo(U3HMKH C €CTECTBEHHOHAYyYHBIMU
mucturuinHaMy.  OOmue CBOMCTBA W METOJOJIOTMUECKHE OCOOCHHOCTH OMO(DHU3MYECKUX
uccienoBanuii. OCHOBHBIE METOIOJIOTUYECKHE MPUHLIUIBI Onopu3uku. [TpuHIMI KauecTBEeHHOM
HecBOAUMOCTH. OCOOEHHOCTH TpPUMEHEHHS (PU3NYECKUX MOAXO0JI0B K OIIEHKE OMOIOTHYECKUX
o0bekToB. Crenudpuka OMOPU3NYECKOTO MOAXO0Ja K HM3YYCHHIO OMOJOTHYECKHUX IPOIIECCOB.
[IpyHLIMOBI U CYHTHOCTh OCHOBHBIX OHO(U3NYECKHX METOAMK. Paznensl 6MODU3UKN U UX CBS3b
CO CMEXHBIMU TUCHUILIIMHAMH.

buo¢pusuueckue 3Hanus B cOopHuke «®Puznonor». XVII Bek - 3apoxaeHue OuOPU3MKHU.
3nayenue pador Y. Napes. Bausinue dunocoduun [lexapra Ha OHONTOTHUECKHE HCCIEIOBAHUA.
Pa6orer T'enbmrombiia, Manenuru, bopemm. buodmsuka XVIII Beka -  Hauano
JKCIIEPUMEHTANBHBIX uccienoBanuii. Pabotel JlomoHocoBa, JlaByasbe, [eitnca. 3HadeHue
JKCIIepUMEHTaNBHBIX PaboT JIaByaswe. OTKphiTHE BonbTa 1 ["asibBaHM 37EKTPUUECKUX TIPOIIECCOB
B JkuBOi Matepuu. buodpusuka XIX Beka - Teopus u 3kcnepuMent. Jloctimkenue 6Mopu3nku B
XX Beke.

Tema Ne 2. 3akonbl mepmoOUHAMUKY U UX RPUMEHEHUE 8 OU0.102UU.

TepmoguHamMuKka, €€ OCHOBHBIC TIOJIOKCHHS W TPHHIMUMIBL MaKpPOCKOIIUYECKUE CHUCTEMBI.
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OcHoBHOIl Bompoc TepMOAUHAMUKUA. CHUCTEMBI HW30JIMPOBAaHHBIE, 3aMKHYTBIE, 3aKpbITHIE.
Tepmonunamuueckas (QyHKIMS cHUCTEeMBbL. TepMmoanHamuyeckoe paBHoBecue. I[Ipomeccsl
oOpatumble ¥ HeoOpaTumble. | 3aKOH TEPMOAMHAMHUKH, €T0 MaTEeMaTHYECKOE BbIpa)KEHHE.
BHyTpeHH:s 3HEprusi CUCTEMBI.

AHanmu3 OCHOBHBIX OMOJIOTHUECKMX MPOIECCOB C MO3MLMI TEPMOAWHAMHYECKOTO IOAXO[A.
[TpuMeHUMOCTh TEPMOJMHAMHUYECKOTO TOJX0/Aa K CIOXKHBIM OHOJIOTHYECKHM Ipolieccam (Ha
IIPUMEpE 3BOJIIOLUU BHUJIOB, POJIb YHEPIMM COINPSDKEHHBIX peakuuil). Il 3akoH TepMOIMHAMUKH.
OHutponus, pabotsl Knaysuyca n bonmeiiMana B 3ToM Bompoce. DHTPOMHSI, SHTAIBITNSA, CBOOOIHAS
SHEPrUs CUCTEMBI, UX (PU3UUECKUI U OMOIOTUYECKUI CMBICIT.

Kpurepuu HampaBieHHOCTH CaMOIIPOU3BOJIBHBIX IMPOLECCOB. DHTanblug. CBsA3aHHAs >HEPTHUS.
HepaBnoBecHas tepmoauHamuka. CKOpocTH M3MeHEHUs SHTponuu. COnmoCTaBUTENbHBIN aHAIN3
TEPMOANHAMUYECKOTO PAaBHOBECHUS U CTALlMOHAPHOTO cocTosiHUA. DeHomMeHomornyeckas Teopus
Omnzarepa. HeoOpaTumble mporieccsl BOMU3M M BIAJIM OT COCTOSIHMS paBHOBecus. [IpuHimmn
[Tpuroxkxuna. CBoOognast sHeprusi [m60ca m I'enmbmronbia. TepMoaMHAMHKAa W DBOJOIIHSL.
Buocdepa u TepmoarHamMuKa.

Tema Ne 3. Buogusuka knemku u Memoovl Ucci1e006anuA Ki1emo4HbvlX CIMPYKHYD
buodmsuka kierku. Pasmepbl W CTpoeHHE KIETOK 3yKapuoOT. XapaKTEpPUCTHKA M CTPOCHUE
CYOKJIETOUHBIX CTPYKTYp. MeTolbl HCCIIeOBaHUSI KJIETOYHBIX YIbTPACTPYKTyp: CBETOBas U
JIEKTPOHHAsE MUKPOCKOIUS, Xpomartorpadus, siekTpodopes, KaIOpUMETPUUYECKUE METO/BbI,
MaHOMETpPHSI, PEHTT€HOCTPYKTYPHBINA aHAIN3, CEAUMEHTALIUS U YIbTPALEHTPU(DYTUPOBAHHE.
Tema Ne 4. buogusuka membpan

buoduzuka wmemOpan. Ilmazmaruueckue MeMOpaHbl, BHYTPUKICTOYHBIC MEMOpPaHHI.
Buonornueckas memOpaHa, Kak HaJMOJIEKYyJsipHas CTpykTypa. Mozaenun memOpan: JlaHusnu-
I»Bcona, ['eprepa-I'penaens, Pobeprcona, [lapnapa u bamnentuna, Jlrocu-I'mospa, Cunrepa u
Huxosncona.

HckycctBennble MemOpanbl. CBOWCTBAa HCKYCCTBEHHBIX MeMOpaH. MeToasl TMOydeHUs
UCKyCCTBEHHBIX MeMOpaH: Mriomnepa-Pyauna. Ilarano-Tommicona, [odunoii, Tpoiibne-I'pena.
[TpuMeHeHne UCKYCCTBEHHBIX MEMOpaH.

CtpykTypHBIE KOMIOHEHTHI MeMOpaH. Jlumuasl, OenKd, TIUKOMUMMIABI U TJIMKOMPOTEHJIBL.
Junamuka Mosiekys1 memOpanbl. Touka nepexona. bokoBoe cmemenue. [lonepeunoe cmenieHue.
MemOpaHHble OeKM M MX B3aUMOJICHCTBHME € JUNUAAMU. JMHAMHMKa MEMOpaHHBIX CHCTEM H
¢byakmun - kinetok. "®nun-gaon". Acummerpusi memOpaH. Ponp MeMOpaH B peakumsx
MEXKJIETOYHOTO y3HaBaHUs. OOMeH nH(popmanmeit Mexay kiaeTkamu. MeMOpaHbl 1 METa0OIH3M.
MembpaHnHble peoOpa3oBaTeay SHEPTrUU. DHIOLUNUTO3 U MUHOLUTO3.

[Iponumaemocts Ouonornueckux MmemOpan. TpancmemOpanHbIif moTok. 3akoH ®uka. OcHOBHOE
ypaBHEHHUE IMPOHUIAEMOCTH. MeXaHu3Mbl MacCUBHOrO TpaHcmopra. [IpaBuiia mpoHHIIaeMocTu
Oseprona. Ilpocras nuddys3us uvepes nunuaneiii Oucnoil. Kosddumment pacnpenenenus.
Hudodys3us yepes memOpanHble kaHaibl. OOnerdenHas aud@ysus. OCHOBHbIE OCOOEHHOCTHU
aKTUBHOT'O TpaHCIOpTa BeulecTB. MeMOpaHHbIE HACOCHI.

Tema Ne 5. buosnekmpuueckue npoueccvl Ha K1emoyHOM YPOGHe

buosnexkrpuyeckue mpoueccel Ha KIETOYHOM YpOBHE. VOHHBIE TpaAMEHThl KaK HCTOYHUKU
SHepruu B KieTke. CUMMIOPT U aHTUNOPT. BiMsHUE 3JEKTPUUECKUX CHUJI HA pacIpelielieHHe
MOHOB. OJIEKTPOXMMHUYECKUII W pABHOBECHBIM MOTEHIMAA. JIOHHAaHOBCKOE pPaBHOBECHE.
OcmoTuyeckue cBoicTBa KJETOK. [laccuBHbBIE 3JEKTpUUECKHE CBOMCTBA KIETOYHBIX MEMOpaH.
[IpoBouMOCTh M eMKOCTh MeMOpaHbl. YpaBHeHre HepHcTa.

[Torenmman nokosi. YpaBuenue ['onamana-XomxkuHa-Katna. Ponb akTHBHOTO TpaHCIopTa B
BO3HUKHOBEHUHM TMOTEHIMAja MOKOs. AKTHUBHBIE DSJIEKTPUYECKHE IpOLECChl B MeMOpaHe.
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[Torennman npeiicteus. HarpueBas rumore3a. M3MeHEHMS NPOHULAEMOCTH MPH IOTEHIMAJE
nevictBus. Lukn XomkkuHa. MloHHBIE MEXaHM3MBbI IOTEHITMANIA ICHCTBHS.

[TaccuBHOE pacmpoCTpaHEHUE JJIEKTPUYECKUX cHUrHANOB. KabenbHBIE CBOMCTBA MEMOpaHBI.
VpaBuenue XomxkuHa-PamrTona. PacnpocTpaHeHHE HEPBHBIX HMITYJBCOB M €r0 CKOPOCTD.
CanpTaTOpHOE IPOBEJCHHUE.

Tema Ne 6. Ochogbl yacmuou ouogusuku

MaruuTHbele CBOKCTBa BelleCcTBA. MarHUTHbIE CBOWCTBAa TKaHEW opraHusma. Pusnyeckue
OCHOBBI MAarHUTOOHMOJIOTHH.

KBantoBas 6uoduzuka. CriocoObl pacXo0BaHUs MOJEKYIApHON dHeprun. Ouznueckrue OCHOBBI
NPUPOIBI CBETA, TOTJIOMIEHUS W paccesHus cBera. JlromuHecueHIus, (HOTOTIOMUHECICHITNSA,
XEeMHUJIFOMUHECLIEHIUs, (ayopecueHus. Murpamuss SHepruM U ee MexaHusmbl. Kputuka
crienM(pUYIHOCTH MEXaHU3Ma M3TYyUYCHUS M TOTJIOMEHUs (POTOHOB OMOJIOTHUYECKUMHU 0O0BEKTaMHU
(myun D'ypBuua, cBepxcinaOble cBedeHusi, Ouomose). [leiictBue Y@-u3nydyeHus Ha >KUBbIE
OpTaHU3MBI.
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5. O0pa3oBaTesibHbIE TEXHOJIOTHHU

[Ipu u3ydyeHuu AuCUUIUIMHBI «BBeneHue B (DU3HOIIOTHIO)» HCIIONB3YIOTCS CIEAYIOIINE
TEXHOJOTHH: JIEKIMOHHBIH  Kypc, HWHGOPMAIMOHHBIE TEXHOJOTUU  (MYJIbTHUMEIUIHBIC
IPE3CHTALUN, KOMIIBIOTEPHOE TECTUPOBAHUE), PEHUTHMHIOBBIM KOHTPOJb KadyecTBa 3HaHUMN
cTyneHToB, CeMUHapcKue 3aHsATHs OpraHM30BaHbl B paMKaX MHTEPAKTUBHBIX (HopM
B3aMMOJEMCTBYS IPENOIABATENSl U CTYICHTA.

WuTepakTuBHBIE (POPMBI MPOBEACHUS 3aHITHI (KOMIBbIOTEpHBbIE Mpe3eHTaluu, pa3dop
KOHKPETHBIX CHUTyallud, pelIeHne Y4YeOHBIX U CHUTYaTHBHBIX 3agad) B COYETaHUU C
BHEAYJIUTOPHON pabOTON MPOBOAATCS C IENbI0 (OPMUPOBAHUS M PA3BUTHS MPOGECCHOHATHHBIX
HAaBBIKOB OOYYAIONIMXCSl M JIyYLIero MOHUMAaHUS UMHU (PU3NYECKOTO aCIHeKTa CYIIeCTBOBAHUS
JKUBOM MaTEpUH.

[lepeyenp WHGOPMALMOHHBIX TEXHOJOTHM, WCIONb3YEeMBIX TMpPH OCYLIECTBICHUU
00pa30BaTeNbHOro Mpoliecca Mo JUCIUIUIMHE: TEXHOJIOTUH CMEIIAHHOTO 00yUYeHusl.

6. YueOHO-MeTOAHYeCKOe o0eceyeHrne CaMOCTOSITeJIbHOM Pad0ThI 00y4aK0IIMXCS

CTpykTypa OCBOGHHS MaTepuaja TMpPEACTaBIseT COOOH pas3iensl, MO KOTOPBIM
IpelyCMaTpUBAETCSl CaMOCTOSITENIbHBIE OCBOCHHME YAaCTHUYHOTO MarepHuaia, Tpeldyrollee
MIPUBJICYCHHUS] CIPABOYHBIX HAHHBIX, CBEJACHHA W3 WH(OPMANMOHHBIX ceTeid M u3 y4eOHO-
METOJINYECKUX YKa3aHUM.

Y4yeOHo-mMeTomuueckoe obecriedeHne AucHUIUIuHbl  «buodusuka»  mpemcraBIeHO
KYMowMm, BKIIOYAOMIMM JJICKTPOHHBIA BapHaHT Kypca JEKIHHA, TJoccapuid, y4eOHO-
Meronndeckumu  ykazanusimu (3apunoB B.H. buodwusuka. Weanoo: UBIY, 2001),
BKJIIOYAIOUIUMU B ce0sl JIOTOJIHUTEIbHBIA TEOPETUYECKUH MaTepuall, BOINpPOCAMU IS
CaMOKOHTPOJISI HECKOJIbKMUMHM BapUAHTAMU PEUTHHTOBBIX TECTOBBIX 3aJaHUM, a TaKKe
MHTEPAaKTUBHBIMU KypCcaMu JaHHOHN IMCUUIUIMHEI, IIpeicTaBieHHoN B HTepHeTe.

7. XapaKTepHCTHKA OLEHOYHBIX CPEACTB VISl TEKYILIero KOHTPOJIsA yCIeBaeMOCTH H
NPOMEKYTOYHOM aTTeCTANMU 00y4ar0IMXCs 10 JUCIUIITIHHE

TGKYHII/Iﬁ KOHTPOJIb YCIIEBACMOCTH ITPOBOANUTCA HaA OCHOBAHWU PE3YJIbTATOB BBIITOJTHCHUA
3 KOMIBIOTEPHBIX TECTUPOBAHUU. [Ipu BBINOJHEHMM Ka)KAOro TECTUPOBAaHMA mpesiaraercs 60
BONPOCOB. MakcumyM HaOpaHHBIX OayioB 3a Kaxblil Tect — 100. Ecnu cTtyneHT HaOpan MeHee
55 GayI0B TECT CUNUTAETCS HEBBIIOJHEHHBIM.

HpOMe}KYTO‘—IHaﬂ arTecTanus MpoOBOJUTCA B BUJC 3a4UCTa. CTYJIGHTI)I IMOJIy4aroT JOITYyCK K
3a4eTy NpPHU YCIOBUM BBINOJHEHUS BCEX 3-X TECTHMPOBAHMWM. 3a4€T MOXET BBICTABIATHCA IIO
KEJIAaHUIO CTY/IEHTa aBTOMaTHUYECKH, €CIM OH HaOpall o pe3yJbTaTaM TeCTUPOBAHUI B CPEeJHEM
O6onee 75 OamwioB. 3adeT COCTOMT HUX 2-X YacTeil: TeopeTHYecKOW M KOMIIBbIOTEPHOIO
TECTUPOBaHUS. BbInomHEeHNe KaXXAOW 4acTH oleHHBaeTcs MakcumyMm u3 20 OamioB. 3auer
CUMTAETCs YCIEIIHbIM, €CIIH B UTOTO CTYEeHT HaOpasn Oonee 19 6amios.

8. YueOHO-MeTOoAMYecKOe M HH(POPMALMOHHOE 00ecneYeHrue TUCIHILINHBI

OcHoBHas nuTeparypa:

1. buoduszuka: yueOHO-METOINYECKUE YKa3aHUS 7Sl CTYAEHTOB OHOJI0r0-XUMHYECKOTO
¢akynprera / IBaH. roc. yH-T ; cocT. B. H. 3apunos .— MBanoso : UBI'Y, 2001 .— 48 c.
Mudpet xpanenus: Mu-866: nmonounslii uujekc: 28.7/9 b637

2. Hukusn, A. buodusuka: koncnekT jgekuuii / - OpenOypr: OI'Y, 2013. - 104 c.
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10.

1.

12.

13.

14.

15.

16.

http://biblioclub.ru/index.php?page=book&id=259291
Cawmoiinos, B.O. Meaumnunckas ouodusuka: CII6. : CrnenJlut, 2013. - 604 c.
http://biblioclub.ru/index.php?page=book&id=253912

JlononHuTENBHAS IUTEPATYpA:

®dusnka ¢ aemeHTamu Oomodusuku: yueonuk / E. JI. Diinensman .— M. : [DOTAP-
Memma, 2013 — 511 ¢ : un

[udpser xpanenust: 47143 1; nomounsiit uuaaekc: 22.3 3305

buodusnueckas sxomorust / B. A. Tsepmucinos, A. D. Cunoposa, JI. B. SkoBenko ;
npeauci. B. T. Tpopumosa .— M. : KPACAH/I, 2012 .— 543 ¢

HIudpsr xpanenus: 467695; nonounslii uaaexc: 28 T262

Pecypchl nHpOpMaIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTr « HTepHeT»:

Cucrema 2JIEKTPOHHON TOMJIEPKKHA 00pa3oBaTebHOTO Tporecca «Moil YHHBEPCUTET
https://uni.ivanovo.ac.ru

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

Bonbskenmreitn M.B. MonekynspHas 6unodusuka. M., Hayka 1975.PDF .Pa3zmep: 30,75
MB. http://www.twirpx.com/file/120345/

Bonbkenmreitn M.B. OOmas 6wodusuka. M., Hayka 1978.djv. Pasmep: 4,78 MB.
http://www.twirpx.com/file/271530/

Pesun B.B., Makcumos I'.B., Konsc O.P. buodusuka. Capanck, 2003 PDF, Pazmep: 7,11
MB. http://www.twirpx.com/file/120366/

AntoHoB B.®., Yepubiin A.M., [laceunuk B.W., Bosnecenckuii C.A., Koznoa E.K.
buoduzuka. M. «Bnamocy, 2003, PDF. Pazmep: 13,46 MB.
http://www.twirpx.com/file/294238/

AntonoB B.®. Ilpaktukym mo Omodusmke. YueOHoe mocodme, M., «Bmagocy», 2001,
PDF, Pasmep 30,52 mB, http://www.twirpx.com/file/120322/

Brnagumupos 10.A., Pomynkun J[.UW., Iloramenko A.f., [ee A.U. buodusuxa.
M.: "MeaunuHa”, 1983, djvu, pasmep 4,00 MB,
http://www.medliter.ru/?page=get&id=012810

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

Py6un A.b. buodmusuka. Tom 1 - Teopernueckas Ouodpuszuka DIVU Pasmep 4,02 mB
http://www.twirpx.com/file/61321/

Py6un A.Bb. buoduszuka. Tom 2 - buodusuka kiaerounsix nporeccos DJVU Pasmep 4,34
MB, http:// www.twirpx.com/file/61322/

10. A. Bnagumupos, JI. U. Pomrynkun, A. f. Iloranenko, A. U. JleeB. buodusuka. M.,
1983 T..djvu. Pazmep: 4,01 MB. http://www.twirpx.com/file/23167/

A Jl.ba3pikun - MaremaTnueckass Ouodu3MKa B3aUMOJEHCTBYIOIIMX IOMYJISLUH.
Pazmep: 34,50 KB. http://ihtik.lib.ru/teor-estestv 21dec2006/

I'y6anoB H.M, Vtenbepreno A.A. - Menuuunckas ouodusuka (1978).djvu. Pazmep:
8,21 MB http://www.twirpx.com/file/296301/

Mykun C.M.  OcHoBel  Ouodusuku. YueOHoe mocobue, MITY, 1998.
http://www.rl7.bmstu.ru/rus/Library/Biophys/

ONEeKTPOHHBIE BAPUAHTHI KHUT u JIEKIUI o ouoduzuke
http://www.medbiophys.ru/lectures.htm



https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.twirpx.com/file/68322/
http://www.twirpx.com/file/120345/
http://www.twirpx.com/file/271530/
http://www.twirpx.com/file/120366/
http://www.twirpx.com/file/294238/
http://www.twirpx.com/file/120322/
http://www.medliter.ru/?page=get&id=012810
http://www.twirpx.com/file/192798/
http://www.twirpx.com/file/61321/
http://www.twirpx.com/file/61322/
http://www.twirpx.com/file/23167/
http://ihtik.lib.ru/teor-estestv
http://www.twirpx.com/file/296301/
http://www.rl7.bmstu.ru/rus/Library/Biophys/
http://www.medbiophys.ru/lectures.htm

OcHoBHas npodeccuoHanbHast 00pa3oBarebHas MporpaMmma
06.03.01 buonorus
(broxumust 1 PU3HOITOTHS)

[Ipodeccronanbhbie 6a3bl JAHHBIX U HHPOPMAILIHOHHO-CIIPABOYHBIE CHCTEMBI:
OBC «YHuBepcurerckas Oubauorexa onnaiiny www.biblioclub.ru;

http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
Onextponnas oubnmorexa MUBI'Y http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-

resursy/elibnew
OnexrponHblii katanor Hb UBI'Y http:/lib.ivanovo.ac.ru/index.php/ek
[TporpammHOe oOecnieueHme:
ornepanuonHas cucrema Microsoft Windows;
nakeT oucHbIX porpamMm Microsoft Office;
uHTepHET-Opay3ep Yandex Browser;
ABTOpCKas nmporpamma «3eJIeHbIe YePHUIIA» IS IPOBEICHUS TECTHPOBAHNUS

AN -—

9. MaTepuajibHO-TEXHUYECKOe o0ecreyeHne TUCUUIINHBI

YueOHbIC ayAUTOPUH:

- 711 IPOBENICHUS 3aHATHI JISKIIMOHHOTO TUIA C KOMILJIEKTOM CHEIHMaIM3UPOBAHHON ydueOHOU
MeOenu U TEXHUYECKUMM CPEICTBAMU OOYYEHHMs, CIyKaIlUMU JUIsl IIPEJOCTaBIECHUS y4eOHOU
uHpopManuu O60JIBIION ayAUTOPHUH;

- Ul TIPOBENEHUS 3aHATUM CEMMHAPCKOTO THIIA, KOHCYJIbTALMM, TEKYIIEro KOHTPOJIA U
MIPOMEKYTOUHOM AaTTECTallMd C KOMIUICKTOM CHEIHaIM3HMpPOBAHHOM yueOHOH Mebenn
TEXHUYECKUMU CPEICTBAMH 00y4EHUS;

[Tomemienue A caMOCTOSTENbHONW PabOThI, OCHAIIEHHOE KOMIUICKTOM CHEIHaTIM3HpPOBAHHOM
y4eOHOH MeOenr, KOMIBIOTEPHON TEXHUKOW C BO3MOXHOCTBIO TOAKIIOYCHHUS K CETH
«MuTepuer» u obecneuenuem goctymna B MOC.

JleMOHCTpallMOHHOE 00OpYJJOBaHUE U yUEOHO-HAIJISAHbIE TOCOOMS sl 3aHATHH JICKIIMOHHOTO
TUNa, 00eCHeynBaloINe TEMATUYECKHE WIUTIOCTPALUH: DJICKTPOHHbIE MOCOOHs (IIpEe3eHTaINH,
3JICKTPOHHBIC KHUTH, JJICKTPOHHBIE aTjachl), eYaTHbIC TTOCOOUs (TaOIHIlbI, IUIAKaThl, CTCH/IBI,
CXEMBI).

ABTOp padouyeii mporpaMmbl AUCHUILIMHBI: JOUEHT Kadeapsl OHOIOTHH, MOIEHT,
KaHa. 6uoit. Hayk 3apurnos B.H.

[Iporpamma paccmoTpeHa Ha 3aceTaHuu Kadeapbl ONOIOTHI
«29» aBrycra 2025 r., nporokon Ne 1.

[Iporpamma ob6HOBIEHA

MPOTOKOJ 3acenanus kadeapsr Ne OT « » 20  rona
CornacoBaHo:

PykoBoaurens OI1 E.A. bopucosa

[Iporpamma ob6HOBIEHA

MPOTOKOJ 3acenanus kadeapsr Ne 0T « » 20  rona
CornacoBaHo:

PykoBoaurens OI1 E.A. bopucosa
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[Iporpamma oOHOBIIEHA

MIPOTOKOJ 3acenanus Kadeapol Ne OT « » 20  rona
CornacoBaHo:

PykoBoautens OI1 E.A. bopucoBa




