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Pabouas nporpamma yueGHOW NHCLMIUIMHEI SBISETCS 9acThio 06pasoBaTelbHOM
NporpaMMbl Ui TOArOTOBKM OakanaBpoB 10 HampaBieHuto mnoarorosku 06.03.01
«buonorus) ouHOH 1 09HO-3209HOM HOpM 0GYUEHHS.

Pabouas nporpaMMa JHCIMIUIHHEI pa3paboTaHa B COOTBETCTBHH ¢ DeepaibHEIM
3akoHOM 0T 29 nexabps 2012 r. Ne 273-®3 «06 obpasosasum B Poccuiickoi
@enepauun» (¢ u3MeHeHWsMH H JononHeHusmH), ®TOC BO — Gakanaspuar Mo
HanpaBieHuio noarotoBkd  06.03.01 Buonorws, yTBEpKAEHHBEIM  MPUKA30M
Munucrepcrsa Hayku M Bhiciiero obpaszosanus Poccuiickoit ®@enepauuu ot 7.08.2020
r. Noe 920 (¢ u3sMeHeHMsIMH M JomonHeHHsMH) U [IpodecCHOHATBEHEIM CTaHAaPTOM,
yrBepxkaeHHBIM [Ipukazom MuHKCTepcTBa TpyAa M COLMAIBHOM 3almMTEl Poccuiickoi
Deneparuu «O6 yTBepikIeHNH NpodecCHOHANBHOTO cTanaapTa» ot 18 oktabps 2013 r.
Ne 544n.

COCTABUTEJIb:

Crapumii npenozasarenb Kadeaps! 1abopaToOpHOM IHATHOCTHKH, aHATOMUH U
¢dusnonorun PI'BOY BO «JIT'TIY» Kanycruna E.H.

PaGovas mnporpamMma yTBepKIeHa Ha 3acefaHud Kadeapel nabopaTopHOH
IMarHOCTHKH, aHATOMHMH W QH3HOIOTHH
« AL » 1) 20 2 2 r., mpotokon Ne /-

3aBenyrommii Kadenapoi nabopaTopHOH AHArHOCTHKH, aHATOMHHM M (H3UOJIOTHH
A [, EM. KnumouxkuHa

OJJOBPEHA
Ha 3acelaHHM YueGHO-METONWYECKOM KOMHCCHHM (aKyIbTeTa €CTeCTBEHHBIX
HayYK
« 1L » 1A 204.% r., mpoTokon Ne 6
[Mpencenarens
VyebHO-METOIHUECKONH KOMHCCHU
(hakynbTETA €CTECTBEHHBIX HAYK W C.H. Hecropenko

COI'JIACOBAHO: /g
Jlupextop Jemapramenra obpa3oBaHus Cagenkos B.B.



CTpyKTypa U coep:KaHue TUCHUIINHBI
1. Heau 1 3a1a4u JUCHHUILINHBI, €€ MECTO B YUeOHOM Ipouecce

Heap m3ydenus nucuuiummnabl «buodusukay: GopmupoBanue mnpeacTaBieHUM,
MOHSTUN, 3HAHUNA O (DyHJTAMEHTaIbHBIX 3aKOHAX (PU3UKH M OMOJOTHUECKON (DHM3HKU U
HABBIKOB TPUMEHEHHs] (U3HUEeCKHMX M OMO(PHU3MUECKHX METOAOB B BETEPUHAPHOU
KJIIMHUYECKON U OMOJIOTMYECKON MTPaKTUKE.

3agadym QUCIUILINHEL:

1. 3y4yeHue 3aKOHOB MEXaHUKH, TEPMOJMHAMUKH, 3JIEKTPOMArHeTu3Ma, ONTUKH
Y aTOMHOM (pU3UKU B IPUMEHEHUH X K OMOJIOTHYECKUM O0bEKTaM;

2. OBnasneHre MeToJjaMu JJabOpaTOPHBIX UCCIIET0BaHUN;

3. BbipaboTka yMeHUH MO NPUMEHEHUIO 3aKOHOB (DM3MKM B BETEPUHAPHOI
MEJULMHE.

2. Mecto nucuunimubl B ctpykrype OOII BO.

YuaeOnas qucrumuivHa «brogusnkay OTHOCUTCSA K BApUATUBHOM YacTH y4eOHOTO
mwiana. lludp nucuummuuet 51.B.JIB.13.01.

OcBoenne yuebHOU nucruiuinHbl «buodusuka» Oazupyercs Ha 3HAHHUIX H
YMEHUSX, MOJIYYEHHBIX CTYJCHTAMH IIPU U3YYEHUU HIKOIBHBIX KYpCOB (PU3KKH, KypCOB
OMOJIOTUN YEJIOBEKAa U KUBOTHBIX, MATEMAaTUKH, XUMHH, B 0O0BEME, TPETYCMOTPEHHOM
TOCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CpeaHero (MOJHOTO) OOIIero
oOpa3oBaHus (0a30BbIi YpOBEHb), a TaKKE BY30BCKUX JUCUUIUIMH «buonorusy,
«AHaromus yenoBekay, «Opranuueckas 1 OMOJIOrHUECKast XUMUS» U Ap.

Jucuunnuna «buogusukay sBIsSETCS TEOPETUYECKON 0a30i NIl MPOXOXKICHUS
NeJarOrM4eCcKOM MPaKTUKU, HAYYHO-UCCIIEI0BATENBCKON U MPEIIUIUIOMHON IPAKTHUK.

3. IlepeuyeHp IUIAHHUPYEMBIX Pe3yJbTATOB OOYYEeHUS] MO JIMCHHMILUINHE

(M0OyJ110), COOTHECEHHBIX C HHAUKATOPAMH JOCTHKEHHUSI KOMIIETEeHIIU I

K

ox 1o Nuaukarop PesyabTaThl o0yueHust o

®I'OC | nocTu:keHust AMCHMILINHE

BO

O6menpodeccroHaabHbIe
OIIK-6. Cnocoben 3HATH:
UCIIOJIb30BAaTh B 1. ¢buznueckue OCHOBBI
npo¢ecCuOHATbHON KU3ZHEJICATETLHOCTH, BKJIIOYAs XUMHUYECKOE
NESITEIbHOCTH  OCHOBHBIE | CTPOGHME M CBOWCTBA  IMPHUPOJIHBIX
3aKOHBI (DUBHKH, XUMHUH, | COETUHEHUN U UX KOMIUIEKCOB;

OIK-¢ | HaYK© 3emiie U OMOJIOTHUH, 2. OCHOBHBIE 3aKOHOMEPHOCTH
MPUMEHSITh METO/Ibl | IPOTEKaHUsI OMOJOTUYECKUX IPOLECCOB C
MaTEeMaTHYECKOTO aHAIM3a | TOUYKH 3PEHHS TePMOAMHAMUKH, MEXaHU3MBbI
U MOJICIIUPOBAHUS, | UX PETYIISIINN;

TEOPETUYECKHUX U 3. ouoduznueckue MEXaHU3MbI
AKCIIEPUMEHTAITBHBIX peanu3alyy TeHeTHIeCKol nH(popMaInu;
VCCIICTOBAHNM, 4. TEOPETUYECKYIO 51




npuoOpeTaTh HOBBIC
MaTeMaTU4YECKUE u
€CTECTBEHHOHAYYHbBIC
3HaHUA, UCIIOJB3YS
COBPEMEHHBIC
00pa3oBaTeNbHbIC u
nH(pOpMaIIMOHHBIE
TE€XHOJIOTUU

MPAKTHYECKYI0 3HAYMMOCTb  OHMO(H3HKH,
B3aMMOCBSI3b C JPYTHMH €CTECTBCHHBIMU
HayKaMU;

5. HOBEUIIIME  JIOCTHXKEHUS B
o0nactu OWO(DU3MKA W TEPCHEKTUBBI MX
WCIIOJIb30BAHUS B  Pa3IMYHBIX  OOJACTAX
HApPOJHOIO X0351CTBA, MEAULINHBI.

YMeEThb:

1. HCIIOJIb30BaTh 3HAHUSA
OMopu3uKu IS OOBSCHEHHS BaKHEHIITUX
(hU3UOIOTHYECKUX MIPOIIECCOB,

MPOTEKAIONIUX B JKUBBIX OpPraHU3Max, KaK B
HOpME, TaK W TMpPU BO3HHUKHOBEHUU
MaToJIOTUH;

2.  uCmonbp30BaTh OWO(dU3MUECKHE
METO/IbI HCCJIEIOBAHUN B
AKCIIEPUMEHTAILHONU OMOJIOTHUH.

BJIA/IeTh:

1. HaBBIKAMU MIPOBEICHUS

AKCIEPUMEHTAIIbHBIX HCCIICIOBAHUN B

o0nacTu OUoU3UKH.

4. CTpyKTYypAa U cofepkaHue y4eOHOH TUCIUTIIHHBI
4.1. O0beM yueOHOM JMCUMILVIMHBI U BUAbI Y4eOHOH padoThI

Bup yyeOHoM padoThl O0bem yacoB / 3a4. ef.
Ouynas ¢popma OuHo-
3a04Has opma
O01mas yyeOHass HArpy3Ka 72 4./2 3.e. 72 4./2 3.e.
Oo0s13aTeIbHAA ayAUTOPHAA y4eOHAast 28 8
Harpy3ka (Bcero 4acos),
B TOM YHCJI€:
Jlexmu 14 6
CeMHHApCKHE 3aHATUS - -
[IpakTH4eCcKHe 3aHATHS 14 6
JlabopaTopHblie pabOThI - -
KoHntposbHbIe paboThl - -
Kypconas paboTa / KypcoBoi MPOEKT - -
Hpyrue dbopmMbl OpraHu3aluu 4 4
yueOHOro rmpoluecca
CamocrosiTeibHas padora CTyJaeHTa 40 56
(Bcero yacoB)
dopma aTrTecTauuu 3a4er 3a4er




4.2. Conep:kaHue pa3aesioB IMCUUIIIMHBI

Tema 1. IIpeamer u wmetoanl Ouodusuxku. Pasgennt Ouodgu3UKHU.
TepMoannamMuka 0M0JIOTMYECKHUX MPOLECCOB

[Ipeamet u 3amaum O6modusnku. OCOOEHHOCTH OMOJOTHYECKHX U (PU3MUECKHUX
3aKOHOB. MeTononornueckue npoodseMbl OnopU3NKU. PeayKIMOHHM3M Kak METOJ
no3HaHusa cioxHoro. Mcropust pazButus Onodusuku. CraHoBieHue OMOPU3UKU Kak
y4eOHON AuCHUIUIMHBL. CBs3b OMO(PHU3UKHU C MPOU3BOJCTBOM, MEIULIUHON U CEIbCKUM
XO35UCTBOM.

OcHoBHbIE pazfenbl OMOQU3UKH: TEPMOJUHAMHUKA, KUHETHKA OHMOJIOIMYECKUX
IPOLECCOB, MOJEKYJsApHas Ouo(pu3MnKa, MNPOHUIAEMOCTh OHOJOTHYECKHMX MeMOpaH,
PaaroOnOIOT .

3HaueHUEe TEPMOJMHAMHUKU [JIsl aHajdu3a OMOJOrMYECKHUX IpoLeccoB. Buabl
SHEPruM, BaXKHbIE 11 (PYHKIMOHMPOBAHUS OMOJOTMYECKUX CHCTEM; XMMHYECKas,
JJIEKTPUYECKAsl, OCMOTHYECKAs,, MEXaHUYECKasl, TEIUIOBAsi dHepruu. KauecTBo sHeprum.
OCHOBHBIE TepMOJUHAMHUYECKHE (PYHKIIUH; SHEPTHUS, SHTAIBIINSA, SHTPOIHUS, CBOOOHAS
JHEprus, XUMUYECKUM IOoTeHUHal. PaBHOBecHas TepmoauHaMuka. llepBelii 3akoH
TEPMOJMHAMHUKHU. DKCIEPUMEHTalIbHAsI MPOBEPKAa IMEPBOTO 3aKOHA B OMOJIOTHYECKHX
cucreMax. BTopoii 3aKkoH TEpMOJMHAMUKH pa3indHble (POPMYIUPOBKHA BTOPOTO 3aKOHA.
KonnenTpaimonnblie rpaineHTHl B OMOJOTHYECKUX CUCTEMaX U aKTUBHBIA TPAHCTIOPT

Tema 2. JluHeilHasi HepaBHOBeCHasi TepMoauHaMuka. HenuHeiinas
HepaBHOBECHAs TePMOJAMHAMMKA

JluneiiHass HEepaBHOBECHAas TEPMOJMHAMHUKA OMOJOIMUECKHX IPOLIECCOB.
OCHOBHBIE TOHATHS HEPABHOBECHOM TEPMOJMHAMUKH;, CWIBI U IIOTOKH, JIMHEHHBIC
COOTHOILEHUS, CTENEHb COMNpPSHKEHUs, 3(PPEKTUBHOCTH compspkeHus. CTaloHapHbIE
cocrosiHUs BOMM3KM paBHOBecusi. Teopema Ilpuroxkuna. OnucaHue CONPSKEHUS
IIPOIIECCOB B KJIETKE B pPAMKAX JIMHEMHON TEPMOJUHAMHUKHU.

Henunelinas tepmoanHamuka. CBOMCTBA TEPMOJIMHAMUYECKUX CUCTEM BIAINA OT
paBHOBecusa. CamMoopraHus3anys B TEPMOJMHAMUYECKMX CcHcTeMmax. [luccunatuBHbIE
CTPYKTYpbl. JlapBUHOBCKUI OTOOp U HEJMHEIHas TepMoauHaMuKka. HpopmanmoHHbIe
MPOIECCH B OMOJOTHYECKUX CUCTeMax. TepMoanHaMuKa HH(OPMAIIMOHHBIX MPOIIECCOB.

Tema 3. Oco0eHHOCTH  KHHETHKH  OMOXMMHYECKHX  IPOLIECCOB.
MartemaTn4yeckoe MoieTHPOBAHNE OMOJIOTHYECKHUX MPOLECCOB.

OcoOeHHOCTH KMHETHKH OMOXMMHYECKHX IPOLIECCOB B KIETKE; pazHOOOpasue
XUMHUYECKHUX peaklui B OTpaHUYEHHOM O00BbEME, OpraHU3alMsi METabOIMYECKUX MyTeH,
KOMIIApTMEHTAIU3alMs, CBSI3b C pu3nosoruet kiaetku. [IpuHuun y3koro mMecra.

MatemaTnueckoe MOJEIUPOBaHUE OHOJOrudyeckux mnpoueccoB. Konuenmus
¢azoBoro npoctpancTBa. Pa3zoBas MIOCKOCTh. KauecTBEHHBIN aHAIN3 MAaTEMaTHUECKUX
mozeneil. Knaccuduxamuss ocoObIx Touek; y3ibl, cemia, (Gokycbl. OToOpakeHHE U
IIOTOKUA. THUIIBI TOBEAEHUS [IUHAMUYECKMX CHUCTEM; CTallMOHAapHas KUHETHUKA,
KOJIEOATENIbHBIN PEXKUM, XaOTHUECKasl AMHAMHUKa M MX MAaTEMaTH4YECKOE BBbIPa)KEHUE.
KBagpaTtuuHoe oToOpakeHue B ONHCAaHUW JUHAMUKA momyasiuuil. Mogens B.
Bonbpreppbl  «xuniHuk-xeprBay.  KuHeTMka — mpocredmueil  0JHOCYyOCTpaTHOM
dbepMeHTaTUBHOM peakiuuu. YpaBHeHHe Muxasnuca MeHteH. DepMeHTaTUBHAS



peakius ¢ cyOcTpaTHIM WHTHOuMpoBaHueM. KoomepaTuBHasi KUHETHKA. YPaBHEHHE
Xunna. buonornyeckue vacbl. AHanu3 pabOThl OMOJOTMYECKMX YacOB C IMOMOUIbIO
NOHATUS O TMPEAENbHOM LHKJIE. MHOXECTBEHHOCTh CTALMOHAPHBIX COCTOSIHHIA.
Compspkerne mporecca Auddy3uu W peakuu ¢ CyOCTpaTHBIM WHTHOMPOBAHHECM.
CBONCTBa CHCTEM C MHOXECTBEHHOCTBIO CTAIIMOHAPHBIX COCTOSIHUM; THUCTEPE3HC,
TPUITEPHOCTh, KOJeOaTeapbHBIH pekuM. Momens OproccensiTopa, IUCCUTIATHBHBIC
CTPYKTYPBL.

Tema 4. YpoBHHu opranuzauuu OuomojimMepoB. Cuiibl, CTA0OMIU3UPYIOLIIHAE
CTPYKTYpPY Ounonosumepos. Kondpopmanuonnasi 3Heprusi. JJIeKTPOHHbIE YPOBHU B
oumonosmMmepax. CrniekTpajibHble CBOMCTBA OMonoimMepoB. IlepeHoc 3J1eKTPOHOB B
O0MoI0rnYecKuX cucreMax. MeTroabl HCCIEI0BAHUS CTPYKTYPbI OMOII0JIMMEPOB

Mosnekynbl — 0CHOBa OMOJIOTHYECKUX CTPYKTYp. OCHOBHBIE (PM3UKO- XUMUYECKUE
XapaKTEPUCTUKHU OETIKOB, HYKJIIEMHOBBIX KUCJIOT U MOJIMCAXApUAO0B U UX OMOIOrHYECKOe
3HaueHue. Ponb MEXMOJEKYJIApHBIX B3aUMOAECUCTBUH B  (YHKIIMOHHPOBAHUU
MakpoMmoJieKyJl. llepBuuHasi, BTOpPUYHAsl, TPETHYHAs W YETBEPTUYHAS CTPYKTYpBI
0enkoB. Cuiibl, CTAOMJIM3HPYIOLIME CTPYKTYpPY OHMOMOJMMEPOB; KOBAJEHTHBIE CBS3H,
JUTIOJIb-TUIIOJIBHBIE B3aUMOJCHCTBUS, JTUCIEPCUOHHBIE CHUJIbI, BOJIOPOJHBIE CBS3H.
Bnusiaue (QU3MKO-XUMUYECKMX YCIOBHM Ha MPOYHOCTh PA3IMUYHBIX CBs3ed. Mojaens
CBOOOHOCOUJICHHOM MOJUMEpPHOU 1ienu. Posib BaHaepBaalbCOBBIX B3aUMOJICHCTBUH B
dbopmupoBaHnn OeIKOBOM TIOOYIBL. TeopeTnueckwe mNpeacKa3aHWus BTOPUYHOU U
TPETUYHOM CTPYKTYpPbl HA OCHOBE NEPBUYHOW CTPYKTYpbl. Pacuer sHeprun MoJexyn
OMONOIUMEPOB B pa3iauuHbIX KoH(popmauusax. KoomeparuBHble CBOMCTBA MOJEKYJ
ouononumepoB. dazoBble nepexoqpl B Ouononumepax. Ilepexonbl crnupalib-KiyOoK.
buonornueckoe 3HaueHnEe KOOTIEPATUBHBIX CBOWCTB OEJIKOB.

CuUHITIETHBIE U TPUILIETHBIE COCTOSIHUSA. CIEKTPhI NOTJIOUICHUS, (PIIyOpECUEHIUH
u pochopecuenmu. Murpanusi SHepruu 1 ee pojb B (HOTOOMOIOTHYECKUX IpoIeccax.
[lepeHOoC »3NEKTpOHa B HHEPreTUYECKHX IMPOLECCaX — OKUCIHUTEIIbHOM - U
dboTodochopuaupoBaHuu. OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIC MOTEHIINAITBI
NEPEHOCYMKOB 3JIEKTPOHOB MU HMX MPOCTPAHCTBEHHOE pACIONOKEHUE. |yHHEIbHBIN
s dekt. Ponb koHGOpMAITMOHHON TOJABUKHOCTH B TYHHEJIMPOBAHUH DJIEKTPOHOB.

Metonpl uccneqoBaHUS CTPYKTYpbl H  KOH(OPMAIMOHHOW TMOJBUKHOCTH
OHMOIOIMMEPOB; PEHTTC€HOCTPYKTYPHBIN aHANU3, AEPHBIA MarHUTHBIA pe3oHaHc, JIIP,
ONTHYECKUE METOJIBI.

Tema 5. ®OU3MKO-XHMHYECKHE XAPAKTEPHUCTHKH MEMOPAHHBIX 0€JIKOB H
JunugaoB. @a3oBbie nepexoabl 0uoOMeMOpaH.

DU3UKO-XUMUYECKHE XapaKTEPUCTUKA MEMOpaHHBIX O€JIKOB U JIMIIMJIOB.
Crpykrypa MeMOpaH. IloBepxHOCTHBIH 3apsig OmomeMOpaH. DIEKTPOKMHETUYECKUMN
NOTEHIMAJI, METObI €70 U3MEPEHUS U UCIIOJb30BaHUE JJI HCCIIEOBAHUS IOBEPXHOCTH
KJIETOK U JINIIOCOM.

da3oBble Mepexoabl B JUMUAHOW MaTpulle OMOMEMOpaH U MX OHOJIOTMYECKOE
3HaueHue. TemmepaTypHas 3aBUCUMOCTb AKTUBHOCTH MEMOpPAaHHBIX (DepMEHTOB.
AnanTanus K pa3TU4HbIM YCIOBHSIM Ha ypOBHE MeMOpaH.

Tema 6. IlaccuBHaAsi NPOHUIAEMOCTb MeMOpPaH. AKTHMBHBIA TPAHCIOPT
yepe3 OmomemOpanbl. Tpancnopt noHoB. UHAYIMPOBaHHBIN TPAHCIIOPT.



Ponp Tpancmopra BeliecTB uepe3 OuomeMOpaHbl B (DU3HMOJIOTUM KIIETKHU.
Pa3nooOpasue Mexanu3smMoB TpaHcnopTa BemiecTB. [Ipocras qud¢ysus. 3akon Puka u
ypaBHeHue mnponunaemoctu. HccnegoBanuss OseproHa, Komnennepa m bepnynpa.
Karanusupyemas nuddysus. MonekyasipHble MEXaHU3MbI U OMOJIOTHYECKOE 3HAUCHHE.

AKTHUBHBII TpaHCIOPT. ODHEPreTMKa aKTUBHOTO TpaHcHopTa. BropuuHblil
aKTUBHBIM TpaHcnopT,; cumnopt, aHtunopr. Na, K-ATda3za. TpancnopT HOHOB.
OnektponuddysnonHoe ypaBHenne Hepucra-Ilnanka. CooTHomieHue VYccuHra.
HNonnble xkaHanmbl. CTpOCHUE KAHAIOB M MX CBOWCTBA. MHAYIMPOBAHHBIM TPAHCIOPT
nOoHOB. [lo1BHKHBIE IEPEHOCUUKH U KaHATIO(POPMEPBI.

Tema 7. ®@usnyeckue OCHOBbI BO3HHKHOBEHHMsI OMomoreHuuanoB. Cxema
dpoToduoornueckoro npouecca. Crnekrpsol AeidcTBUA. KBAHTOBBIH BBIXO/

Ponp OwonoreHnuanoB B (QU3MOIOTMM KIETKU. MexXaHu3Mbl pa3fesieHus
AIIEKTPUYECKUX 3apsAA0B B OMOJOrMYecKUX cuctemax. KoHIeHTpaloHHas pa3HOCTh
noreHmanoB. @®opmyna Hepncra. IloreHuman mnokos. VYpasHenue [onbamMana.
DneKTpuueckas 3KBHBATEHTHAs CXeMa JJIEKTpoBo30yaumon memOpanbl. [loTeHmman
NercTBUA. /[MHaMMKa MOHHBIX TOKOB B IPOILECCE Pa3BUTHA NOTEHUMANA IEUCTBUS.
Pa6orer XomkkuHa, Xakcau u  Kama. Maremarnyeckoe OIMCaHME ITOTEHIIHAa
JEUCTBHSL B MOJIenn XOJKKMHA-XaKCIu. PacnpocTpaHeHne MoTeHIHAIa JIEUCTBUS 1O
HEpBHOMY BOJIOKHY. KabenbHast Teopusi IpOBEIEHNS HEPBHOT'O UMITYJIbCA.

VYbTpacTpyKTypa THJIAKOMJIOB XJoporutactoB. KBaHTtocombl. OOmias cxema
NEPBUYHBIX cTaguil (oTocuHTe3a. TepmoauHamuka porocunTe3a. CoeKTpbl JEeHCTBUS
¢orocunteza. DPpdext DOmepcona. J[Be (OTOXMMHUECKHE CHCTEMBI B MEPBUYHBIX
cTaauax (poTocuHTE3a 3€JEeHbIX pacTeHUH. TpaHCIOPT 3JIEKTPOHOB MPHU (HOTOCHUHTESE.
Crektppl  JOeicTBUSL  (POTONOBPEXKACHUNW MpU  OOJNyYEHHUU  YIbTPAPHOIETOM.
BuyTpumonexynsipHas MUrpanus 3Hepruv. XUMHUYECKUE MpeBpalleHUs B Oenkax u
HYKJICMHOBBIX KHUCJIOTaX MpHu yiabTpaduoseToBoM obOiydeHud. DoToauHaMHuecKoe
JEUCTBHE BHAMMOIrO CBeTa. Murpauus sHepruu npu (poroaruHaMU4ecKoM 3(QeKTe.
Mexanuzmsl (hoTonpenapanuu U GOTO3AIIMTHI.

4.3. Jlekuuu
Ne o/ Ha3sanue tembl O0bem yacoB
Ounas | OuHo-
dopma | 3a0uHas
dhopma
[Ipeamer u metonasl Ouodu3uku. Pazmens 2 2
1 onodusuku. TepMmoguHamMuka  OUOJOTHUYECKHUX
IIPOLIECCOB
JIuHeliHas HepaBHOBECHAs TEPMOJIMHAMHKA. 2 -
2 | HenuneitHasg HepaBHOBECHASI TEPMOIMHAMUKA
OCcoOCHHOCTH KHWHETUKH OHOXMMHYECKHUX 2 -
3 | mpoueccoB. MaremaTH4eckoe  MOJEIMPOBAHUE
OMOJIOTHYECKHUX TTPOIIECCOB.




YpoBHU opranuzainuu ouonoaumMepon. Cuibl,
CTaOMJIM3UPYIOLIUE CTPYKTYpy  OHOIOIMMEPOB.
Kondopmanmonnas DHEPIHUsl. DIIEKTPOHHBIE
ypoBHH B Omonoiaumepax. CreKTpaabHbIE CBOWCTBA
OMOTIOTMMEPOB. Ilepenoc AIEKTPOHOB B
OMoNorHUecKnx cucreMax. MeToapl UCCleOBaHUS
CTPYKTYpbl OMOTIOJIUMEPOB

DU3NKO-XUMUYECKHE XapaKTEPUCTUKHU
MeMOpaHHbBIX OenkoB W aunuaoB. DazoBbie
nepexopl OnoMemMOpaH.

[laccuBHass ~ MPOHHUIIAEMOCTH  MeMOpaH.
AKTHBHBIH  TpaHCIOPT uepe3 OuomMeMOpaHbI.
Tpancnopt noHOB. IHAYIIMPOBAHHBIN TPAHCTIOPT.

duznyeckue OCHOBBI BO3HUKHOBEHUS
ouonorenimaioB. Cxema (POTOOHOIOTUYECKOTO
nporiecca. CrexTpsl aeicTBus. KBaHTOBBIN BBIXO/

Hroro:

14

4.4. IlpakTnyeckue (CeMUHAPCKHE) 3AHATHS

Ne i/

Ha3zBaunue TeMbl Oo0BeM yacoB

Ounas
¢popma

Ou4no-
32049HAas

¢popma

JInueiinas " HEJIMHEHHAasA 2
HEPaBHOBECHAS TEPMOJMHAMHUKA

2

Kuneruka OMOJIOTMYECKUX 2
MIPOLIECCOB.

2

[\

MonekynspHas Ouodusnka

[\

[IponuiiaeMocTh  OHOJIOTHYECKHUX
MeMOpaH.

\®)

buonorenimaner

[\

HaOyxanue Tkaneu

N (SN B~ (W] N

DJIEKTPOINPOBOTHOCTh 2
OHMOJIOTUYECKUX 00OBEKTOB.

Hroro: 14

4.5. JlabopaTopHbie padoThI HE IPETYCMOTPEHBI




4.6. CamocTosiTesibHAs padoTa CTYACHTOB

Ne Ha3Banue Bup CPC O0beM yacoB
n/n TeMbI Ounas | O4Ho-
¢opma | 3a0unas
dbopma
KOHCIIEKTHPOBAHUE
Kunernueckue | nepBOMCTOYHUKOB U
MOJIEJIH. Ipyroi yueOHOMI
1 MoaenupoBaHue JUTEPATYPBI; TpopadboTKa ) 4
aKTUBHOCTHU ydueOHOro matepuana (1o
MeMOpaHHOTO KOHCIIEKTaM JIEKIHH
KaHaJia. y4eOHOH W HAy4YyHOMU
JUTEPaAType)
Penyxums
dbepMeHTaTUBHOI
MOJIENH Hanucanue
2 ' pedepata;  mpopaboTka 2
[IceBmocramnmonapHa 6
Marepualia rno TeMe.
1 wmoxenb. Teopema
TuxoHoBa.
KOHCTIEKTUPOBAHUE
MIEPBOUCTOYHUKOB u
ITepenoc JIpyTrou y4eOHOM
3 | 2VIEKTPOHOB B | IUTEpATyphl; MPOpadOTKa ) 6
OMOIOrMYECKUX yuebHOro marepuana (1o
CHUCTEMAax KOHCIIEKTaM JEKIUN
y4eOHOH W Hay4YHOMU
JUTEPaAType)
4 Kondopmanmo KOHCHEKTHPOBAHUE 5
HHasl SHEprus MIEPBOUCTOYHUKOB 4
AKTHBHBIN Hanucanue
5 | TpaHCTIOPT yepes | pepepara;  mpopaboTka 4 4
OoroMeMOpaHsbI MaTepualia 1o TeMe.
MOATOTOBKA
6 Tpaucnopt JIOKJIAJIOB Ha CEMHHapax 4 6
MOHOB u MPAKTUIECKUX
3aHITHUSX;
KOHCIIEKTHPOBAHUE
Maremartunyeck
MIEPBOUCTOYHUKOB u
0€  MOJCIHPOBAHUE . .
7 JIpyTrou y4eOHOM 4
OMOJIOTUYECKUX
JUTEPATYpPBI; TpopadboTKa
MIPOIIECCOB.
yueOHOro matepuaina (1o 4




KOHCIIEKTaM B (29005071
yueOHOM W  HaydHOH
JIUTEPATypE)
da3oBbIe
g | mepexosbl KOHCITCKTHPOBAHUE 4
ornomemOpaH. MEPBOMCTOYHUKOB 4
MOJTOTOBKA
Cxema zmmazloéI HAa CeMHUHapax 6
9 | ®oTOOMOIOTrHYECKOTO P 4
u MPAKTUYECKUX
npouecca
3aHITHSX;
KOHCITCKTHPOBAHUE
MEPBOMCTOYHUKOB u
Mertoabl Ipyrou y4ueOHOI
10 | HccaenoBanus JUTEPATYPBI; TIpopadboTKa 4 4
CTPYKTYPBI yuebHOro marepuana (Io
OMOMOJIMMEPOB KOHCIIEKTaM JeKIuin
yueOHOM W  HaydHOH
JUTEPaAType)
Bozoyaumebie
11 | cpenmt. KOHCIIEKTUPOBaHUE 4 4
Pacnipoctpanenue MEPBOMCTOYHUKOB
BO30YKJICHHUS.
KOHCITCKTHPOBaHUE
MIePBOMCTOYHUKOB u
Mogenu . .
9 IpYyrou y4eOHOM
CEpICUYHON  MBIIIIBI
. | IMTEepaTyphl; OpopadoTKa
12 | kak CJI0KHOM 4
N yuebHOro marepuana (Io 4
OHOJIOTHYECKON .
KOHCITEKTaM JICKITAHA
CUCTEMBI . -
y4eOHOH W Hay4YyHOMU
JUTEPATYPE)
Hroro: 40 56

4.7. KypcoBbie pa6oThl.

He npenycmotpensl

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

C nuenpto ¢opMUpPOBaHHMA U pa3BUTUSA MPO(EeCCHOHANBHBIX  HABBIKOB,
oOydaromuxcsi HEoO0XOAMMO HCIOJB30BaTh MHHOBAIIMOHHBIE  00pa3oBaTEIbHbBIC
TEXHOJIOTHH TIPH peaM3alliid PA3IMYHBIX BHJIOB ayAUTOPHON pabOTHI B COUYETAHUU C
BHeayuTopHOH. Mcmonb3yeMble 00pa3oBaTeNbHbIE TEXHOJIOTHH M METOABI JOJHKHBI
ObITh HaIpaBJCHBI HA TMIOBBIIIICHUE KayecTBAa IMOATOTOBKMA IyTeM pa3BUTUA Y
oOy4aromuxcsi CocoOHOCTE K €aMOOOpa30BaHMIO W HAlleJIeHbl Ha aKTUBALUIO U
pean3almio JUYHOCTHOTO MOTEHIINANIA.



[IpenogaBanue TUCIHUIUIMHBI BEAETCS C MPUMEHEHHWEM CIEAYIOIIUX BHJIOB
00pa30BaTeNbHbIX TEXHOJIOTUH:

Hnpopmayuonnvie MEXHON02UU. UCIIOJIb30BaHNE ANEKTPOHHBIX
00pa30BaTeNbHBIX PECYPCOB (KOMIBIOTEPHBIE MPE3EHTAINH JEKIIMOHHOTO MaTepuaa)
IIPU MTOATOTOBKE K JIEKIUAM U IPAKTHUYECKUM 3aHATHSIM.

Paboma 6 xomanoe: coBMecTHast paboTa CTYJEHTOB B IPYNIE MPU BHITIOIHCHUH
NPAaKTHUYECKUX pPa0OT, BBINOJHEHUHM TPYIIOBBIX JAOMAlIHUX 3aJaHUNl 1O TeMam
71a00paTOPHBIX padoT.

6. ®opMBbI KOHTPOJIS OCBOCHUS AUCHHUILINHBI.

Texymiass arrectanus CTYACHTOB IPOU3BOJIUTCS B JTUCKPETHBIE BPEMEHHbIE
MHTEPBAJIbl JIGKTOPOM U MpernojaBareiaeM(sIMH), BEIyIIMMU MpaKTUYecKue paboTsl 1O
JUCLUIUIMHE B CIEAYOIUX popmax:

e IOJITOTOBKA MPE3EHTAIIUH, TOKIA/I0B;

e IOJITOTOBKA U OTBET HA MPAKTUYECKUX pabOTaXx;

 KOHCTICKTHPOBAHHE TEM CaMOCTOSITEIbHON PaOOTHI.

HTOroBBIN KOHTPOJIb MO PE3yIbTaTaM OCBOCHHS AUCHIUILUINHBI TPOXOIUT B hopMe
YCTHOTO 3a4eTa (BKJIIOUAeT B ce0s1 OTBET HA TEOPETHUECKHUE BOMIPOCHI).

Cucrema HakorieHUs 0ajuIoB IO BUaM paboT OTpa)kaeTcs B TaOuIIe.

Bajuibl, KoTOpbIE MOJYYAIOT CTY1eHThI 04HOMH GopMbI 00yUeHUsI

Bun texymieit yueGHo# paboThl KonunuectBo
6anoB

[ToaroroBka npe3eHTanun, JOKIaa0B 10
BrinonHenue u 3ammra npakTHUYeCKuX padboT 40
IOATOTOBKA M OTBET HA IMPAKTHYCCKHUX padoTax 30
KOHCIIEKTUPOBAHHUE TEM CAMOCTOSITEIbHOM paboThI 10
KonTponbHas pabota 10

Hroro 3a cemectp: 100

HakonureabHasa cucreMa oneHuBanusd no 100-0aanHo# HIKaJ e

Yerbipexoaa-  [100- bBykBenHas mkaJja, coorBercrByromas 100-Cucrema
JIbHAs cUcTeMada/uIbHas [0AaJUILHOM HIKaJe OLleHH-
OLICHUBAHUS KA BaHMA
IK3aMeHa 3auera
OTan4HO 90— A — OTIMYHO —  TEOPETHYECKOE
100 COJIep’)KaHUE Kypca OCBOEHO IOJHOCThIO, 0€3
po0OesoB; HEOOXOAWMBIE NMPAKTUYECKHE HaBBIKH
paboTHI C OCBOCHHBIM MaTepraioM
c(OPMHUPOBAHBI; BCE IPEYCMOTPEHHBIE
mporpaMMoil  oOy4deHHMs ~— y4eOHbIE  3aJaHHA
BBIITOJIHEHBI, KAYECTBO UX
BBIIIOJIHEHHUS OIIEHEHO YHCJIOM OallioB,
OJIM3KUM K MAaKCUMaJIbHOMY




Xopomo

89

83-

B — oueHp XOpoWIO — TEOPETHUYECKOE
Collep’KaHHE Kypca OCBOCHO IIOJHOCTBIO, 0e3
Mpo0OesoB; HEOOXOAWMBIE MPAKTUYECKHE HABBIKH
PaboTHI C OCBOEHHBIM MaTEPHAIOM B OCHOBHOM

cOpMHUPOBAHBI; BCE IPEIYCMOTPEHHBIC
nporpamMmoii  oOyueHHs ~— y4eOHBIE  3a/1aHHS
BBITTOJTHECHBI, KAUYECTBO BBIIOJITHCHUS

OONIPIIMHCTBA M3 HUX OLEHEHO YHCIOM
0aJ10B, OJIM3KHM K MAaKCUMAIIbHOMY

Xopomo

82

C — XOpoI1I0 — TEOPETUYECKOE COACPIKAHUE
Kypca OCBOCHO IIOJIHOCTBIO; HEKOTOPbIE
MPaKTHYECKHE HAaBBIKM pPabOTBl C OCBOCHHBIM|
MaTepuaIoM CHOPMHUPOBAHBI HEIOCTATOYHO; BCE
MpeyCMOTPEHHbBIE porpamMmmoit o0OyueHus
ydeOHBIC  3aJaHUsl  BBIOJIHCHBI,  KAaueCTBO
BBIIOJIHEHHUS HU OJHOI'O M3 HUX HE OLIEHEHO

MHUHHUMaIbHBIM YHUCIOM 0aios,
HEKOTOpPbIC  BHJbl  3aJaHWH  BBIOJTHEHBI  C
OITHOKaMH

3auTeHO

Y nosners
O- PUTEIIBHO

74

63—

D — yIoBIETBOPUTENBHO — TEOPETHUECKOE]
coZiep)KaHre TUCHHIUIMHBI OCBOCHO YaCTUYHO, HO
npoOesibl HE HOCAT CYLIECTBEHHOTO XapakTepa;
HEOOXOUMBIE TPAKTUUYECKHUE HABBIKM DPAOOTHI C
OCBOCHHBIM MaTE€PHAIOM

B OCHOBHOM c(OpMHPOBAHEI;
OOJIBIIMHCTBO ~ MPELYCMOTPEHHBIX —IPOrpaMMON
o0ydeHHss ~ y4eOHBIX  3aJaHUil  BBITNIOJHEHO,
HEKOTOPbIE

W3 BBIIOJHEHHBIX 33/JaHUM, CoOJepXkat
OLIMOKH

Ynosners
0- PUTETBHO

62

50-

E — mocpencTBeHHO — TEOPETHUYECKOE]
CoJIep)KaHUE Kypca OCBOSHO YaCTUYHO;

HEKOTOPBIC MTPAKTUYCCKUE HABBIKU PaOOTHI

HE c(hOpMHUPOBAHEI, MHOTHE
MPeyCMOTPCHHBIE POrpaMMoi o0OydeHus
y4eOHBIC 3aIaHHsI

HE BBIIOJHEHDI 100 Ka4eCcTBO
BBITIOJTHECHUSI HEKOTOPBIX M3 HHUX OIEHCHO YHCIIOM
0aJI0B, OJIM3KUM K MUHUMAIILHOMY

Heynosne
TBO- PUTEJILHO

49

21-

FX - HEYZOBJIECTBOPUTEIIBHO —
TEOPETUYECKOE  COJEpKAHHE Kypca OCBOCHO
YaCTHYHO; HEOOXOANWMBIC TPAKTHYECKUE HABBIKH
paboTel  He  cHOpPMHPOBAHBI;  OOJBIIUHCTBO
MpeayCMOTPEHHBIX pOrpaMMOi o0y4eHus
y4eOHBIX 3a/IaHUi HE BBITIOJIHEHO JHOO Ka4eCTBO
WX BBIIOJIHEHHS OLIEHEHO YHCIIOM

0a1oB, OJIN3KMM K MUHUMAJIBHOMY; TIPH

JOTOJTHUTEIbHOM CaMOCTOSATENFHOMH]
pabore HaJg MaTepualoOM Kypca BO3MOXKHO
MOBBILICHUE

KadycCTBa BBITTOJIHCHU S yT-I€6HI>IX BaIlaHI/II\/JI




Heynosne 0-20 F - HEYI0BJIETBOPUTEIHHO —
TBO- PUTEIIBHO TEOPETUYECKOE COJIEP)KAHHE Kypca HE OCBOCHO;
HE0OXOIUMBIC TTPAKTUICCKHE HABBIKUA PAOOTHI

HE CQOPMHPOBAHBI, BCE BBIIIOJHCHHBIC
ydeOHBIC 3aJJaHus COJIepKAT rPyObIe OMNOKH,

JIOTIOJTHUTEIIbHASL CaMOCTOSITEIbHAsE paboTa
HaJ MaTepuajoM Kypca HE TPHUBEIET K KaKOMY-
MO0  3HAYMMOMY  TOBBINICHHUIO  KAauyecTBA
BBITIOJTHEHUS YICOHBIX 33 aHUI

7. YueOHO-MeTOAMYEeCKOEe M NPOrpaMMHO-MH(OPMALIMOHHOE oO0ecrevYeHue
AMCUMILTHHBI

a) ocHoBHasutuTepatypa: 1. AuToHOB B. ®. ®usnka u ouodusuka. Kypc nekiuii,
M.: ITDOTAP-Menna, 2006. 2. Pemu3oB A.H. MeaunuHCcKas u 6nosorndeckas pu3uka
/ PemuzoB A.H., Makcuna A.I'., Ilotanenxo A.f. / [poda, 2008. - (Bricmiee
o0OpasoBaHme)

0) TONOJIHUTENIbHAS JTUTEpaTypa:

1. AntoHoB B.®., KopxyeB A.B. ®uzuka u ouodusuka. Kypc nexuuii pis
CTyAEHTOB MeIUIMHCKHUX By30B.  DOTAP-Menua, 2006.

2. Pyoun A. b. buoduzuka. M.: Kuuxusii nom “Yuusepcuter”, T. 1-2.
1999-2000.

3. AHTOoHOB B. @. buodwusuka. M.: I'ym. uzgat. uentp “Bnagoc”, 2002.

4. [Inoncu P., bapp P. buosnexrpuuectBo. KomnuectBeHHbll nmoaxon. M.:
Mup, 1976.

B) HnTepHEeT-pecypcehl:

http://shop.rcd.ru/

8. MaTepuaJibHO-TEXHUYECKOE o0ecneuyeHHue TN CIUIINHBI

JIeKIMOHHBIC  3aHATHSA: KOMIUIGKT DJIGKTPOHHBIX  TIPE3CHTAIIHi/CIaioB,
ayIUuTOpHsi, OCHAIIEHHAs  MPE3CHTAIlMOHHOM  TEXHMKOW  (IPOEKTOp, IKpaH,
KOMITBIOTEP/HOYTOYK, ...) U T.II.

- Texunueckue cpeacTBa yueObl - KOMIIBIOTED, KATBKYISATOPBI, ITPOCKTOP;

- Y4eOHO-HarSIAHBIC TTOCOOUS - TAOIUITBI, CXEMBI, CIIAN b, MYJISIKH,

[Ipouee: pabouee MecTO TpemoaaBaTessl, OCHAIIEHHOE KOMIBIOTEPOM C
noctynoM B MHTepHer, paboure MecTa CTYJIEHTOB, OCHAIIEHHBIC KOMIIBIOTEpAMU C
noctynoM B VHTepHeT, TmpenHa3HadYeHHbIE JUIsi  pabOTBl B IJIEKTPOHHOM
oOpaszoBaTeabHOM cpefie, U T.1.


http://shop.rcd.ru/

1. Jlucr nomoJiHeHM M U3MEHEeHU M

Hara
BHECEHMSI

/11 [M3MEHEeHU S

JOIMOJTHCHUSA

OcH
oBaHHeE

Conep:kanue

H3MeHeHus / JOMOJITHCHHUA

MOATBECPKIAIOIIIHNEC
H3MeHeHHe / JONOoJTHEHHE

JInna,

3aBeny

FOIIINU

Kadeapoi
(Damunus,
UHUYUATDL,

b)

noonuc

Jupek
TOp / NeKaH
(Damuns,
UHUYUADI,
noonucs)
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