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1. Ilean ocBOeHUS AU CIUILIMHBI

Lenbro ocBOeHMsI AUCHUIIMHBL «brodu3nka» sBiIseTcss BO3MOKHOCTh MOJIY4YUTh
NPECTaBICHUS O 3aKOHOMEPHOCTAX (PU3UUECKON OpraHn3alluy KUBOW MaTepHH. ITO SBISIETCS
OCHOBHBIM 3JIEMEHTOM 0011101 0I0rMYeCKOro 00pa3oBaHus, CIOCOOCTBYIOIUM (POPMUPOBAHUIO
HAYYHOT'O MBIIUJICHUs y Oyaymux crernuanuctoB. Crnennduka JaHHOTO MpeaMeTa CBsi3aHa ¢
OJIHOBPEMEHHBIM HCIOJIb30BAHNUEM 3HAHUH 10 (PU3UKE, MaTeMaTUKe, MOp(oorun, ONOXUMHUU U
¢uzuonoruu. Tem caMbIM y CTyIEHTOB CO3/Ia€TCS U3 CUCTEMHBIX, B3aUMOCBSI3aHHBIX
IPEJCTaBICHUN U 3HAHUH CMEXHBIX AUCLHUIUINH €CTECTBEHHOHAYYHOE ITPEICTABICHHUE O (PU3HKE
Ouonornyeckux cTpykryp. [Ipu sTom 6nodpu3uka, Mo OTHOMICHUIO K MPEALIECTBYIOIINM
3HAHUSM, UTPAET POJIb UHTETPUPYIOIIEH HAYKH, 3aKPEIUIAET UX MATEPUATUCTUIECKUE
IPUHIUIIBI, CO3/1A€T Y CTYAECHTOB IIPEJCTaBICHHE 00 OPraHMUECKOM €AMHCTBE OKPYIKAIOIIEro
mupa. M3ydeHne OCHOBHBIX MPUHIMIIOB OMO(HU3HMYECKOT0 MOAX0/1a K UCCICTIOBAHUIO KUBOK
MaTEpUH, OLIEHKA UX PE3yJIbTATUBHOCTH IOKA3bIBAET BBICOKHUE ITPEUMYILIECTBA
MEXIUCIUIIMHAPHOTO MMOAX0/a, €70 IIPOrPECCUBHOCTD JJI €CTECTBEHHOHAYYHBIX
uccienoBanuil. IlporpamMma cTpouTcs Ha NPUHIMIIAX:

- HAy4YHOCTHU - COOTBETCTBHE COJIEPKaHUS 00pa30BaHUSl YPOBHIO COBPEMEHHON HAYKHU;

- JOCTYIHOCTH - COOTBETCTBUE U3J1araéMoro Marepualia ypoBHIO IIOJIOTOBKU CTYJEHTOB;

- CHCTEMHOCTH - OCO3HaHHME MECTa U3y4yaeMoro BOIpoca B 00LIel cucTtemMe 3HaHuil, ero
CBSI3M CO BCEMM JIEMEHTAMHU ITOW CUCTEMBI;

- IIEJIOCTHOCTH - B3aUMOCBSI3b MEXKIY Pa3JeaMy JUCIUILIAHBL;

- CBSI3U TEOPHUU C IIPAKTUKOH, MOKA3bIBAIOLIECH BaKHOCTh IPUMEHEHUS (PyHIaMEHTaIbHbIX
3HAHUU U pEUICHUS TEOPETUYECKHUX U IIPUKIIAJAHBIX 3a]a4.

2. Mecto aucuuminnel B ctpykrype OIl

Hucnurnnuna «bruodusukay sBiaseTcs 00s13aTeTbHON JUCIUIUIMHON, / CEMECTP.

DTOT Kypc JIOTUYECKH MPOAOJIKAET Pa3BUTHE 3HAHUU O KIIETKE, JAOTMOJHSAS UX 3HAHUSMU O
MOJICKYJIIPHOM  OpraHu3allid  KJIETOYHBIX MeMOpaH ¢ (PU3MYECKUMH  TMPOIECCaMHU,
OTpeAeNAIomUMU  (PyHKIIMOHATEHOCTh MeMOpaH. CTyneHT, NPUCTYMAIUNA K H3yUYEeHUIO
JTUCHUIIIMHBI, JOJKEH 00JI1alaTh 3HAHUSIMH, YMEHUSMH, HABBIKAMH/OMBITOM IPAKTHYECKOM
NESTENIbHOCTH, TIOJIYYeHHBIMH paHee TMpU M3yUYEeHUU AaHaTOMUH, (QU3UONIOTHH, (PHU3UKH,
OMOXUMHH, IUTOJIOTUH, TUCTOJIOTHU U APYTHMH.

Jl71st ocBO€HUS JaHHOW JUCIMILTUHBI 00YyYatOIIUNACS TOKEH:

e 3HaTh:
- o0mIKe mpeaCcTaBIeHUs O CTPOEHUHU U (DYHKIIHH KJIETOK DYKapHOT;
- 3HaHHS OCHOBHBIX (PH3UYECKHUX 3aKOHOB;
- PEJICTaBIEHUS 00 OCHOBHBIX OMO’HEPTETUYECKHUX MPOIIECCax;
e YMeTh:
- UCTIOJIb30BaTh 3HAHMS (PU3MUYECKUX U XUMHUUYECKUX 3aKOHOMEPHOCTEH Il OOBSICHEHHSI
OHOJIOTUYECKUX SIBIICHUI
e HmMeTh HABBIKH.
- BJIQJICHHUS] METOJIOM MUKPOCKOITHUHU

VYcnenrHoe 0CBOCHHE TAHHOW TUCIUATIIIMHBI OYJIET CIOCOOCTBOBATh TOTOBHOCTH CTYIEHTOB K
MPOXOXKJICHUIO  MPOU3BOACTBEHHON  NEJAaroru4eckol  MpakTUKH,  MPOU3BOJICTBEHHOM
HpeJIHHHHOMHOfI HpaKTI/IKI/I nu BBITTIOJTHCHHU IO Hay‘IHO-I/ICCHe}IOBaTeHBCKOfI pa6OTI)I; K
MPENo/IaBaHUIO B LIKOJIE U BY3€.
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3. [Inanupyemble pe3ybTaThl 00y4eHHs M0 JUCHHUILINHE

3.1. Komnerenuuu, GopMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYET M CIUIIINHA

[Tpu ocBOCHUH TUCTUTUIMHBI (POPMHUPYIOTCS CIEAYIONINE KOMIIETCHIINNA B COOTBETCTBUU C
®I'OC BO no nanHoMy HampaBJI€HUIO MTOATOTOBKU:

obmenpodeccHoHaNbHbIE:

OIIK-2: Cnnoco6eH mprUMEHSTh TPUHITUIIBI CTPYKTYPHO-()YHKIIMOHAILHON OpraHU3alliH,
UCIIOJIb30BaTh (PM3HOIOTHYECKUE, ITUTOJIOTHYECKHE, OMOXUMHUYECKHEe, OMO(DU3MUECKUE METOIBI
aHaJM3a JIsl OLEHKU U KOPPEKIIUU COCTOSIHUSI )KUBBIX 00BEKTOB M1 MOHUTOPUHTA CPEIBI UX
obutanus.

3.2. [lepeyeHb  NJAHHPYEMBIX  Pe3yJbTATOB  O0y4YeHHS 1O JAUCHHILIMHE,
COOTHECEHHBbIX ¢ HHAMKATOPAMH J0CTHKEeHUs (opMHUpyeMbIX KOMIIEeTCHIIH
B pesynbrare ocBOCHUS AUCIUIUIMHBI 00YYaIONTUCS JOJIKEH:

e 3HaThb:

- OCHOBHBIC MTOHSATHS, TCOPUHU U 3aKOHBI OMOJIOTUIECKON (DHU3HKH,

- CTPYKTYPHYIO OPTaHU3AIUI0 OMOJIOTUYECKUX MEMOpaH, XapaKTePUCTUKH MEMOPaHHBIX
OCJIKOB M JINIHIOB, OEJIOK-IUIUIHbIE B3aUMOICHCTBUS;

- OmoduznUecKrue MEXaHU3MbI TPAHCIIOPTA BEIIECTB Yepe3 OMOJIOTHIECKUe MeMOpaHbI,
MAaCCUBHBIA U aKTUBHBIN TPAHCIIOPT, MOJIEKYJISIPHOE CTPOCHUE U MEXAaHU3MBI
(GYHKIIMOHUPOBAHMS HIOHHBIX KAHAJIOB;

- 3aKOHBI TEPMOJJUHAMUKH B TIPUMEHEHUU K OMOJIOTHYECKUM CUCTEMAaM;

- MEXaHU3Mbl OMOAJIEKTPOreHe3a, MPOUCX0XKIeHHE TTOTEHIAIa TTOKOSI ¥ TTOTeHIIMaa
JENCTBUSI, MEXaHU3MBI PACIIPOCTPAaHEHHUs BO30YX ACHUS (OJMHOYHBIX UMITYJIHCOB U
PSIOB UMITYJIBCOB), KOJUPOBaHUE U Mepeaavy HH()OPMAILIUK B )KUBBIX OPraHU3MaXx;

- KJaccu(uKanuio, METOIbI padOTHI, CBOMCTBA OMOPU3MUECKIX CUCTEM;

- XapaKTEpHCTHKU PAaBHOBECHOTO U CTAI[MOHAPHOI'O COCTOSIHUS, HEJIMHEUHYIO
TEPMOJAMHAMUKY OMOJIOTUUECKUX CUCTEM;

- CBf3b DHTPOIUU U HHPOPMAIIHH B OMOIOTUYECKUX CUCTEMAX;

e YMeTh:

- BBINIOJHSATH HECTIOKHBIE Ta00PaTOPHBIE UCCIIETOBAHUS;

- JIeJIaTh BBIBOJBI,

- 0pOpMIISTH PE3yNbTaThl SKCIIEPUMEHTA;

- MPUMEHSTH 3HaHUS OMO(MU3UKHU B TPAKTUUECKOU JIEATETLHOCTH;

e HMeTb HABBLIKH

- OKCHEPUMEHTAIBHOU PaOOTHI M COOIIOICHHUS TTPAaBUII TEXHUKH O€30TIaCHOCTH,

- HaOIOJIeHUs U HHTEPIPETAIIUU IKCIIEPUMEHTAIBHBIX JaHHBIX.

4. O0beM U coep:kaHue TUCIUTNIHHBI

OOBeM TUCHMITIMHBI cOCTaBisieT 4 3aueTHbIX ennHuIl (144 akaneMHUYecKUX vaca).
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4.1. Conep:xanue TMCUUILIMHBI 0 pa3jejaM (TeMaM), COOTHECEHHOe ¢ BUIaMU U
TPYA0EMKOCTBIO 3aHATHH JIEKIIHOHHO-CEMHMHAPCKOI0 THIIA

O0beM WHOM KOHTAKTHOUW pabOThI M CAMOCTOSITENILHOW pabOThI 00YJAOIIErocs Mo
JUCIUILIMHE YKa3aH B YYeOHOM I1aHe 00pa30BaTelbHOM MPOrpaMMBl.

Bunpr 3aasaTHIA, DOpMBI TEKYILIETO
Pasnensl (TeMBI) X o0beM (B akaj. Jacax, KOHTPOJISI yCIIEBaeMOCTH
JUCIUTIIAHBI o 0 OYHOU opme (o ouHoi1 hopme 00yUeHHs)
Ne 5 00y4eHus)
- S DopMBI IPOMEKYTOUHOMN
/11 8 aTTecTaluu
3ansaTus 3aHsATHA
JICKOIMOHH CeMHHApC
OIr'0 THUIIA KOI'0 THUIIa
1 | IIpenmer 6rodpu3nku u ee uctopust. | 7 2 2 Y CTHBIH OITpoc, KOMITBIOTEPHOE
CEMHUHap | TeCTUpOBaHHUE
2 | 3aKkoHBI TEPMOJAUHAMUKHU U UX 7 8 3 YCTHBIH 0ITpOC, KOMITBIOTEPHOE
pUMEHEHHE B OMOJIOTHH CEMHMHAp | TECTHPOBaHHUE
3 | buodusuka kneTku U METOIBI 7 4 2 Y CTHBIH 0Ipoc, KOMITBIOTEPHOE
WCCJIETOBAHHUS KJIETOYHBIX CTPYKTYP CEMHUHap | TeCTUpOBaHHUE
4 | buodusuka memOpan 7 8 3 YCTHBIH OITPOC, KOMITBIOTEPHOE
CEMHMHAp | TECTHPOBaHHUE
5 | Bbuosnekrpuueckue npoeccs Ha 7 10 4 Y CTHBIH OIpoc, KOMITBIOTEPHOE
KJIETOYHOM YPOBHE CEMHUHap | TeCTUpOBaHHUE
6 | OcHOBBI YaCTHOI OMO(PHUIUKH. 7 4 2 YCTHBIH OIpoC, HTOTOBOE
CEMHMHADP | KOMIIBIOTEPHOE TECTHUPOBAHHE
Htoro 3a cemectp: 36 16 OK3aMeH

4.2. Pa3BepHyTO€ ONMCAHUE COAEPKAHMSA AUCHUILUINHBI M0 pa3ejam (TeMam)

Tema Ne 1 Ilpeomem duodusuxu u ee ucmopus

[Tonstue Ouodusukun u ee npenmer. OcHoBHOU (uitocodcekuit Bormpoc O0MOGU3NKU. AHaIU3
onpezaenenuit 6nodusuku, npemioxkeHusix b. H. Tapycosbim (1968), I1. O. MakapossiM (1968),
JI. JI. bmomendensaom (1977), P. Hasugom (1972), M. B. Bonbkenmreiinom (1981), A. b.
Py6unsim (1981) u U. A. Peibunbim (1990) . CBsa3p OMOPU3MKM C €CTECTBEHHOHAYyYHBIMU
qucuuruHaMy. OOmMe CcBoMcTBA M METOJOJOIMYECKHe OCOOEHHOCTH OMO(PU3MYECKUX HC-
ciefgoBaHuil. OCHOBHBIE METOAOJIOIMYECKHE MNPUHIMINBI OMopu3uku. [IpuHImMN kauyecTBeHHOU
HEeCBOIMMOCTH. OCOOEHHOCTH IMpUMEHEHHS (U3UYECKUX MOJXOJ0B K OIEHKE OMOJIOTHYECKUX
00bekToB. Crnenuduka OMOPU3NUECKOTO TOAXO0/Ia K H3YUYEHUI0 OMOJIOTMYECKHUX IPOIIECCOB.
[TpuHIMIIBL U CYIIHOCTh OCHOBHBIX OnMo(du3ndeckux MeToauk. Pa3nensl OMOPHU3UKH U UX CBS3b
CO CMEKHBIMU JIUCITUTUTTHAMHL.

buodusnueckne 3Hanus B cOopHuke «®Pusnonor». XVII Bek - 3apoxkaeHue Ouopu3MKu.
3nauenue padot VY. ['apBes. Biusuaue dunocopun Jlexapra Ha OMOJOTHYECKHE HCCIIETOBAHUS.
Pabotet ['enpmrosbua, Manbnury, bopemnmu. buodusuka XVIII Beka -  Hawano
IKCIIEPUMEHTANIBHBIX HccienoBanuii. Paboter JlomonocoBa, JlaByasbe, ['eitsica. 3HadeHue
AKCIepUMEHTaNbHBIX padoT JlaByasse. OTkpbiTHE BonbTa 1 ["anbBaHM 21€KTpUYECKUX MTPOLIECCOB
B JknBOM Matepun. buoguzuka XIX Beka - Teopus u 3xcnepuMeHT. [loctuxkenne Onopu3uku B
XX Beke.

Tema No 2. 3akonbl mepmoOUHAMUKU U UX RPUMEHEHUE 8 OU002UU.
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TepMonvHaMuKa, €€ OCHOBHBIE IIOJIOKEHUS W IPUHIMIBL. MaKpOCKONMYECKUE CHCTEMBI.
OcHoBHON BOIpOC TepMOAMHAMUKUA. CHCTEMBI HW30JIMPOBAHHBIC, 3aMKHYTBIC, 3aKPBITHIC.
TepmoauHamuueckass (QYHKIUS CHCTEMbl. TepMoauHaMu4eckoe paBHOBecue. lIpomecch
oOparumble UM HeoOpaTuMble. | 3aKOH TEPMOAMHAMHUKH, €r0 MaTEMaTU4EeCKOE BbIPAXKECHUE.
BHyTpeHHss1 2HEPTUS CUCTEMBI.

AHanmu3 OCHOBHBIX OMOJIOTMUECKHX IPOLIECCOB € IO3MLUM TEPMOAMHAMHUYECKOIO IOAXOJA.
[TpuMEeHMMOCTh TEPMOAMHAMHYECKOTO IOAXO0Aa K CIIOKHBIM OHOJOrMYeCKMM IpoleccaM (Ha
IIpUMeEpe 3BOJIIOLUM BHUJIOB, POJIb SHEPTUU CONPSUKEHHBIX peakuuil). |l 3aKoH TepMOAMHAMUKH.
Ontponus, padotsl Knayzuyca u bonbiivana B 3ToM Boripoce. DHTPONMs, SHTAIbIINSA, CBOOOAHAS
SHEPrusi CUCTEMBI, UX (PU3NYECKUI U OMOTOTUYECKUH CMBICIT.

Kpurepuu HanpaBiieHHOCTH CaMOIIPOU3BOJIBHBIX IPOLECCOB. DHTaibNMsl. CBs3aHHAs 3HEPIUs.
HepasHoBecHas trepmoauHamuka. CKopocTy u3MeHeHus 3HTponuu. ConoCTaBUTENIBHBIN aHAIU3
TEPMOJMHAMUYECKOTO PABHOBECUS U CTALIMOHAPHOTO COCTOSIHUSL. DEHOMEHOJIOTHYEecKast Teopus
Omnzarepa. HeoOpaTumble mnporecchl BOJW3M M BJIAJIM OT COCTOSIHUS paBHoBecus. [lpuHimn
[Tpuroxuna. CoOonHast sHepruss ['mO6ca u I'enbmrosbua. TepMoaMHAMUKAa WU ABOJIOLMSL.
Bbuocdepa u TepmoarHamMuka.

Tema Ne 3. Buogpusuka knemxu u memoodsvl Uccied08anusa KienouHblX CIpPYKmyp
buodusuka xinerku. PazMepbl M CTpoeHHE KIETOK 3YKAapHOT. XapaKTepUCTUKAa U CTPOEHHE
CyOKJIETOUHBIX CTPYKTYyp. MeToJpl HCCIeA0BaHUs KJIETOYHBIX YJBTPACTPYKTYp: CBETOBas U
9JIEKTPOHHAs MHUKPOCKOIUS, XpomaTtorpadus, sinekTpodope3, KaJOpUMETPUUYECKHUE METOJIbI,
MaHOMETpPHS, PEHTT€HOCTPYKTYPHBIM aHAINU3, CEAUMEHTALMA U YIbTPALlEHTPUPYTHPOBaHHUE.
Tema Ne 4. Buodusuka memopan

buodusuka memOpan. Ilmasmatmyeckne MeMOpaHbBI, BHYTPUKICTOYHBIE MEMOpPAHBI.
buonornueckas memOpaHa, Kak HaJIMOJEKyJspHas CTpykTypa. Moaenu memOpan: JlaHusmu-
H»Bcona, I'eprepa-I'pennens, Pobeprcona, [lapnapa u bannentuna, Jlrocu-I'mospa, Cunrepa u
Huxkoncona.

HckycctBeHHble MeMOpaHbl. (CBOWCTBa MCKYCCTBEHHBIX MeMOpaH. MeTojbl MOSydeHus
UCKYCCTBEHHbIX MeMOpaH: Mromnepa-Pyauna. Ilarano-Tommcona, [lodpunoit, Tpoiibne-I'pena.
[IpruMeHeHne HCKYCCTBEHHBIX MEMOpaH.

CTpyKTypHBIE KOMIOHEHTHI MeMOpaH. Jlumuasl, Oenku, TIIIMKOIUOHUABI M TIMKONPOTEUIbI.
Hunamuka Monekys memOpanbl. Touka nepexona. bokoBoe cmerienue. [lonepeunoe cmereHue.
MemOpaHHble O€IKHM M MX B3auMoJeicTBUe ¢ nunuaamu. /[uHamMuka MeMOpaHHBIX CHCTEM M
¢byskuuu  kinetok. "®mun-¢gion". Acummerpuss memOpaH. Ponp MemOpaH B peakuusax
MEXKJIETOYHOTO y3HaBaHUs. OOMeH uH(popMaluei Mexay KieTkamMu. MeMOpaHbl U METaboIHU3M.
MembpanHble IpeoOpa3zoBaTeny SHEPruu. DHIOUNUTO3 U MUHOLUTO3.

[Tponunaemocts Ouonornueckux Mmemopan. TpancmeMOpanHblid moToK. 3akoH duka. OcHOBHOE
ypaBHEHHUE IMPOHUIAEMOCTH. MeXaHN3Mbl MAaCCUBHOIO TpaHcmopra. [IpaBuia mpoHHIIaeMOCTH
Ogeprona. Ilpocras muddys3us vepe3 munuaHeiii Oucnoil. Kosdduuument pacnpenenenus.
Huddys3us yepes memOpanHble KaHaibl. OOnerdeHHas aud@ysus. OCHOBHbIE OCOOEHHOCTHU
AaKTUBHOTO TPAHCIOpPTa BellecTB. MeMOpaHHbIE HACOCHI.

Tema Ne 5. buosnekmpuueckue npoueccvl Ha K1emouyHoOM YPOGHE

brosnekrpuyeckue mpoueccsl Ha KJIETOYHOM YypoBHE. VOHHBIE IpaJueHThl KaK HCTOYHHKHU
sHepruu B kjeTke. CUMIOPT M aHTUMNOPT. BiusHUE 3JIeKTpUYecKUX CHII Ha paclpeieieHue
MOHOB. OJIEKTPOXMMHUYECKUI W pABHOBECHBIM IOTEHIMAN. JIOHHAaHOBCKOE pPAaBHOBECHE.
OcmoTuueckue cBoWCTBa KJIETOK. [laccuBHbBIE 3JEKTpUUECKHE CBOWCTBA KJIETOYHBIX MEMOpaH.
[TpoBogUMOCTB U eMKOCTh MeMOpaHbl. YpaBHeHne HepHcTa.

[Torenmman nokosi. YpaBHenue [onnmana-XomxkuHa-Kartna. Ponb akTUBHOrO TpaHcmopTa B
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BO3HUKHOBEHUHU TIOTEHI[MANIAa TIOKOS. AKTHUBHBIC DJJICKTPUYECKHE TIPOIECCHl B MeMOpaHe.
[Torenman neiictBus. HatpueBas rumnore3a. M3meHeHHs NpOHMIIAEMOCTH TPU MOTEHIMAE
neiictBus. 1ukn XomkkuHa., MIoHHBEIC MEXaHU3MbI IOTCHIMAIA ASHCTBHUS.

[TaccuBHOE pacrpoOCTpaHEHHE DIICKTPHUYECKUX CHUTHAOB. KalOenbHBIE CBOWCTBA MEMOpaHBI.
VpaBuenne XojpkkuHa-Pamrona. PacnpocTpaHeHrne HEpPBHBIX HMITYJIBCOB M €TI0 CKOPOCTb.
CanbTaTopHOE IPOBECHUE.

Tema No 6. OcHosbl uacmuou duoguzuku

MaruutHbeie CBOMCTBa BelllecTBAa. MarHUTHBIE CBOMCTBa TKaHeH opranuszma. Dduszndeckue
OCHOBBI MArHUTOOHOJIOTHH.

KBanToBas 6uoduszuka. CriocoObl pacXxo0BaHUs MOJICKYJISIpHOHN dHEeprun. OU3NYECKre OCHOBBI
MPHUPOJBI CBETA, MOTJIOMICHUS M paccesHUs cBeTa. JlroMuHecreHIus, (OTOIOMHHECIICHITHS,
XEeMIJIIOMUHECLIeHIUs, (ayopecueHlns. Murpanusi SHEprud U ee MexaHu3Mbl. Kpurtuka
CHEU(PUIHOCTH MEXaHU3Ma M3JIYYCHUS W MOTJIOMEHUS (POTOHOB OMOJIOTHYECKUMHU OOBEKTaMU
(myun I'ypBuua, cBepxciabbie cBeueHusi, Ouomnosne). JleiictBue Y®-u3nydeHuss Ha >KUBbBIE
OPTraHU3MBI.

5. Obpa3oBaTe/ibHbIe TEXHOJIOTHHU

IIpu u3ydyeHun aucuumuiuHbl «BBeaeHue B (DU3MOJIOTHIO» MCIONIB3YIOTCSA CIIEAYIOIINE
TEXHOJIOTUM:  JIEKIMOHHBIH  Kypc, HH(OpPMAlMOHHBIE TEXHOJIOTUH  (MYJIbTHUMEAUMHBIE
[pEe3CHTAllMM, KOMIIBIOTEPHOE TECTUPOBAHUE), PEHUTHUHIOBBIM KOHTPOJIb KauecTBa 3HAHUM
cTyaeHToB, CeMHHAapCKue 3aHATHs OpraHM30BaHbl B paMKaX MHTEPAKTUBHBIX (opm
B3aUMOJICUCTBUS IIPENIOIABATENS U CTYICHTA.

WuTepakTuBHBbIE (HOPMBI MPOBEIEHHS 3aHATHH (KOMIBIOTEpHBIE IMPE3eHTALNH, pa3oop
KOHKPETHBIX CHUTyallud, pelleHue Yy4yeOHBIX U CUTYyaTHBHBIX 3aJjad) B COYETAaHUHU C
BHEAYJUTOPHOU pabOTON MPOBOJATCS C LENbI0 (OPMUPOBAHUS U Pa3BUTHS MPO(PECCHOHATBHBIX
HABBIKOB OOYYAIOIIMXCS W Jy4lIero MOHMMaHHS UMM (U3UYECKOrO acleKTa CyIeCTBOBaHUS
JKUBOU MaTepuH.

[lepeuenp WH(OPMALMOHHBIX TEXHOJOTUN, MCHOIB3YEMBIX TIPU OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoLiecca MO AUCHUIIMHE: TEXHOJIOTUH CMEIIAHHOTO 00yUeHHs.

6. YueOHO-MeTOAHYeCKOE 00ecleyeHne CaMOCTOSITeIbHOM padoThl 00y4YaroUInXcst

CtpykTypa OCBOEGHMsSI MaTepuaia IMpeAcTaBiIsieT coOOM pas3zienbl, MO0 KOTOPbIM
IpeaycMaTpuBaeTCs CaMOCTOSITENbHbIE OCBOGHHE YAacTHUYHOrO Marepuana, TpeOyrolee
MPUBJICYEHUS] CIIPABOYHBIX JAaHHBIX, CBEJACHUNW U3 WH(POPMALMOHHBIX CeTe W U3 yueOHO-
METOJNYECKUX YKa3aHHH.

YyebHO-MeTOAMYECKOE OOecneueHne IUCHMIUIMHBI  «buodusnka» mpeacTaBiIeHO
KYMowM, BKJIIOYAIOHNIMM 3JIEKTPOHHBIA BapuaHT Kypca JeKIHi, Tioccapuii, y4yeOHO-
MertonuueckuMu  ykazanusmu  (3apurioB  B.H. bBuodwusuka. HMsanoo: UsI'Y, 2001),
BKJIIOYAIOIUMH B ce0sl JIOMOJHMUTENbHBIM TEOpeTHUECKUil MaTepual, BONpoOcaMHu JJis
CaMOKOHTPOJISl HECKOJIbKMMH BapUaHTaAMH pPEUTHUHTOBBIX TECTOBBIX 3aJlaHUM, a TakKkKe
MHTEPAaKTUBHBIMU KypCaMU JaHHOH JTMCLUIUIMHEL, TpecTaBIeHHON B IHTEpHETE.

7. XapaKkTepHCTHKA OLEHOYHBIX CPeICTB 1JIsl TeKYLIero KOHTPOJISI yCIeBaeMOCTH H
NMPOMEKYTOYHOM aTTeCTAIMH 00YYAOUINXCS N0 TUCHHUIIIHHE

Texymmii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS HA OCHOBAHUHU PE3YJIbTATOB BBIIOJIHEHUS
3 KOMITBIOTEPHBIX TeCTUpPOBaHUM. [Ipy BBINOTHEHUU KaXkKIOr0 TECTHUPOBaHMs Ipemyaraercs 60
BONPOCOB. MakcuMyM HaOpaHHBIX OayuioB 3a kaxelid TecT — 100. Ecnu ctynent naGpan menee
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55 0aI0B TECT CYUTAETCS HEBBIITOJIHEHHBIM.

[IpomexxyTouHast aTTecTalus MPOBOAUTCS B BUJIe 3adeTa. CTyACHTHI MOTYYaIOT IOMYCK K
3aUeTy TPH YCIOBUHU BBITIOJHEHUS BCEX 3-X TECTHPOBAHHWM. 3aU€T MOXKET BBICTABISATHCS TIO
JKEJIaHUIO CTYJIEHTa aBTOMAaTHUYECKH, €CJIM OH HaOpaJj Mo pe3yibTaTaM TECTUPOBAHUMN B CPEIHEM
Oonee 75 OamioB. 3adeT COCTOMT HUX 2-X YacTeil: TEOPETHYECKOW M KOMIIBIOTEPHOTO
TECTUPOBAHUsA. BBIMOMHEHNE KaXXI0W YacTH OIleHMBaeTcsa MakcumyMm u3 20 OamnoB. 3ader
CUMTAETCS YCIICITHBIM, €CJIM B UTOTO CTyNEeHT Habpai 6osee 19 Gaos.

8. YueOHO-MeTOAMUECKOE U HH(POPMAIIMOHHOE 0DecTieYyeHne TUCIHIJIHHbI

OcHoBHas nuTeparypa:

1. buodwusuka: yueOHO-METOIMUECKUE YKA3aHUS ISl CTYJICHTOB OMOJIOTO-XMMHUYECKOTO
¢axynpTera / IBaH. Toc. yH-T ; cocT. B. H. 3apunos .— MBanoso : UBl'Y, 2001 .— 48 c.
[Iudps! xpanenus: Mu-866: momounsiid nHAEKC: 28.7/9 B637

2. HuxwusH, A. bnodusuka: koncnekT yieknuii / - OpenOypr: OI'Y, 2013. - 104 c.
http://biblioclub.ru/index.php?page=book&id=259291

3. Cawmoiinos, B.O. Menunuuckas 6unodusuka: CII6. : CrnerJlur, 2013. - 604 c.
http://biblioclub.ru/index.php?page=book&id=253912

JlonoaHUTeNbHAs JIUTepaTypa:

1. ®wusuka c snementamu Omopumsuku: yuebnuk / E. JI. Diigensman .— M. : [DOTAP-
Memma, 2013 — 511 ¢ : un
HIudpsr xpanenus: 47143 1; nonxounslii uaaexc: 22.3 3305

2. buodusnyeckas skonorus / B. A. Tepaucnos, A. O. Cunopona, JI. B. fIkoBeHko ;
npenuci. B. T. TpopumoBa .— M. : KPACAH/L, 2012 .— 543 ¢
HIudpsr xpanenus: 467695; nonounslii naaekc: 28 T262

Pecypchl nHpOpMaMOHHO-TEIEKOMMYHUKAIMOHHON ceTn « HTepHeT»:

1. Cucrema 31neKTpOHHON HOJAEPK KU 00pazoBaTeNbHOrO mpouecca «Moil yHUBEPCUTET»
https://uni.ivanovo.ac.ru

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

3. Bompkenmreiitn M.B. MonekynspHas ouodpusuka. M., Hayka 1975.PDF .Pa3mep: 30,75
MB. http://www.twirpx.com/file/120345/

4. Bombkenmmreitn M.B. O6mias 6wodpusuka. M., Hayka 1978.djv. Pasmep: 4,78 MB.
http://www.twirpx.com/file/271530/

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

6. AnrtoHoB B.®., Yepnbpimr A.M., I[laceunnk B.M., Bosuecenckuii C.A., Kosnmoa E.K.
buoduzuka. M. «Bnagocy, 2003, PDF. Pa3zmep: 13,46 MB.
http://www.twirpx.com/file/294238/

7. AntonoB B.®. Ilpaktukym mo Omodusmke. YueOHOoe mocobme, M., «Bmamgoc», 2001,
PDF, Pa3smep 30,52 mB, http://www.twirpx.com/file/120322/

8. Bmagumupor 0.A., Pomynkun J[.U., ITotanernxo A.f., Jlees A.W. buoduszuka. M.:
"MeuiHa”, 1983, djvu, pasmep 4,00 MB,
http://www.medliter.ru/?page=get&id=012810

9. Pomanosckuii FO.M., u np. - Marematuueckas 6uodusuka (Hayka, 1984).djvu. Pasmep:
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1,98 MB. http://www.twirpx.com/file/192798/

10. Pyoun A.b. buodmsuka. Tom 1 - Teopernueckas Ouopuzuka DIVU Pazmep 4,02 mMB
http://www.twirpx.com/file/61321/

11. Pyoun A.b. buodusuka. Tom 2 - buodusuka kimerounsix npoueccoB DJVU Pazmep 4,34
MB, http://www.twirpx.com/file/61322/

12.10. A. Bnagumupos, JI. U. Pomynkun, A. 4. Iloranenko, A. U. JleeB. buoduzuka. M.,
1983 T..djvu. Pazmep: 4,01 MB. http://www.twirpx.com/file/23167/

13. A.l.ba3pikuH - Maremarnueckas Onodusrka B3anMOIeHCTBYIOINUX TOMyJsiuid. Pazmep:
34,50 KB. http://ihtik.lib.ru/teor-estestv 21dec2006/

14.T'y6anos H.U, YrtenbeprenoB A.A. - Menununckas ounodusuka (1978).djvu. Pasmep:
8,21 MB http://www.twirpx.com/file/296301/

15.lykun  C.H.  OcHoBbl  Omodusuku. YueGHoe mocodbue, MITY, 1998.
http://www.rl7.bmstu.ru/rus/Library/Biophys/

16. DnekTpoHHbBIE BAPUAHTHI KHUT u JIEKIUI o onodusnke
http://www.medbiophys.ru/lectures.htm

[IpodeccronanpHbie 0a3bl JaHHBIX U HHOOPMAITHOHHO-CIIPABOYHBIC CHCTEMBI:
OBC «YHuBepcuteTckas OnoimoTeka onaaitay Www.biblioclub.ru;

http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Dnektponnas oubirorexa MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-

resursy/elibnew

Onextponnsiii katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
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[Tporpammuoe obecrieueHue:

onepanuroHHas cucremMa Microsoft Windows;

nakeT opucHbIX mporpamm Microsoft Office;

uHTEepHET-Opay3ep Yandex Browser;

ABTOpCKas mporpamma «3elieHbIe YePHUIIa» AJIs TPOBEICHUS TECTUPOBAHUS

NS

9. MaTepI/IaJILHO-TeXHH'leCKOC o0ecneyeHue AUCHHUIIIMHBI

Y4eOHble ayAUTOPUH:

- JJISl TIPOBEJICHUS 3aHATHI JIGKIIMOHHOTO THUIA C KOMIUIEKTOM CHEIUAIU3HUPOBAHHON y4eOHOI
MeOeIT M TEXHUYECCKHUMH CPEICTBAMU OOYYCHUS, CITyXAIlUMHU I MPEIOCTABICHUsS yUeOHOU
uH(popMaluu O0IBIION ayAUTOPUH;

- JUIl TIPOBEJICHMs 3aHATUA CEMHUHAPCKOTO THWIIA, KOHCYJIbTAIlMH, TEKYIIEr0 KOHTPOJIS M
MPOMEXKYTOUHON aTTecTallid C KOMIUIEKTOM CHElHaTu3UpOBAaHHONW ydeOHOi wmebenu u
TEXHUYECKUMH CPEJICTBAMU 00YUCHNS;

[Tomerenue A CaMOCTOSITENILHOM pa0OThI, OCHAIIEHHOE KOMIUIEKTOM CHEHaTu3UPOBAHHON
y4eOHOM MeOenu, KOMIBIOTEPHON TEXHUKOM C BO3MOXXHOCTBIO TOJIKIIOYEHHUS K CETH
«utepHer» u obecneuenuem noctymna B SUOC.

JleMOHCTpalMoOHHOE 000pYyIOBaHUE U y4eOHO-HATIISIHBIC TOCOOUS IS 3aHATHHA JICKIIMOHHOTO
TUMa, 00ECIEUYNBAIOIINE TEMAaTHUYECKHE HILTIOCTPALUU: 3JIEKTPOHHbIE MOocoOus (IIpe3eHTalluH,
QJICKTPOHHBIC KHHUTH, 3JICKTPOHHBIC aTJIachl), TICYATHBIC MOCOOMs (TaOIUIIbI, IJIAKAThI, CTCHIHI,
CXEMBI).

ABTOp pa6oueii mMporpaMMbl AWMCUMIUIMHBI. JIOIEHT Kadeapsl OUONOTHH, HOIEHT,
KaH. 6uoit. Hayk 3apurnos B.H.

[Iporpamma paccmoTpeHa Ha 3acenanuu Kadeapsl OMOIOTHI
«5» centa6psa 2022 r., mpotokon Ne 1.

[Iporpamma oOHOBIIEHA
npoTokou 3acenanus kagenpsl Ne 1 ot «1» centsaops 2023 rona
CornacoBaHo:

*

PykoBoaurens OI1 E.A. Bopucosa

[TporpamMmma oOHOBIIEHA

MPOTOKOJ 3acenanus kadeapsl Ne OT « » 20  roma
CornacoBaHo:
PykoBoaurens OII E.A. bopucosa

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceiaHus Kadeapbl No OT « » 20 roma
CormacoBaHo:

PykoBoaurens OII1 E.A. bopucosa




