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1.1 Ileab ocBOeHMSI AMCHMIIJINHBI.

[lenbro AUCIUIIMHBI SBJISICTCS PA3BUTHE Y CTYACHTOB JUYHOCTHBIX KAYECTB,
a Takxe popMHpOBaHUE OOIIEKYILTYPHBIX M MPOPECCUOHAIBHBIX KOMIIETSHIINH B
o0JlacTM  HCCJICIOBaHUS,  Pa3pabOTKH, BHEAPECHHS UM COIMPOBOXKICHUS
MH()OPMAIIMOHHBIX TEXHOJIOTUH U CUCTEM B COOTBETCTBUU ¢ TpeboBaHusMu OI'OC
BO mo manHOMY HampaBiieHHIO MOATOTOBKH. B WacTHOCTM maHHAs AMCIMIUIAHA
CTaBUT CBOEH IIETBI0O O3HAKOMHUTH CTYJICHTOB C OCHOBHBIMH SIBIICHUSIMH,
MOHATUSAMHU, 3aKOHAMHA H METOoJaMH OWO(HU3WKH, HABBIKAMH TIPOCTEHIITNX
MPaKTUYECKUX PACUYETOB, a TAK)KE IKCIEPUMEHTAIBHONU paboThl B 1abopaTopuu. B
Kypce U3JIaraloTCs OCHOBHBIC 3aKOHOMEPHOCTH OMO(PU3NYECKHUX SIBJICHUMA,
bopMyTHpyIOTCS 3aKOHBI OMO(PU3MKN W M3YyYaroTCs Omodu3myeckue CBONCTBA
cucTeM OHMOMOJIEKYJ Ha OCHOBE MOJEIBHBIX MPEICTABICHUHN, JAIOTCS MOHSITHUS
omou3uKkn MeMOpaH, OCJIKOB, CIIOKHBIX MOJICKYJISIPHBIX CHCTEM.

1.2 3agaun JTUCHUIIJINHBI:

— 03HAKOMUTH CIyIIATeIeH C BAXKHEHIIIMMHU MOHATUAMU U 3aKOHAMU
onodusuky;

— MIPOJICMOHCTPUPOBATH OCHOBHBIC METOIBI U aJITOPUTMBI PEIICHHS 3a/1aY,

— HAyYUTh NPUMEHSTh 3aKOHBI (GU3NKK U OHODU3MKM B TEOPUM W HA
MPAKTHUKE;

— JaTh TIpeicTaBlieHne 0 GyHIAMEHTAIBHBIX (PU3MUECKUX OMBITAX U UX POJIH B
pPa3BUTHH HAYKH;

— c(hopMHPOBATH Y CTYJICHTOB OCHOBBI €CTECTBEHHOHAYYHON KapTUHBI MUPA;
— BBIPA0OTATh Y CTYJAEHTOB HABBIKA MPAKTUYCCKOTO MPUMEHECHHS 3aKOHOB H
Mozenel (U3uKd U OMO(MU3UKY K PEIICHUI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX U
TEXHUYECKHUX MPOOIEM.

1.3 Mecro aMCHUIUIMHBI B CTPYKType OCHOBHOI 00pa3oBaTe/bHOM
NMpOrpamMMmBel.

Hucrumnaa «bruodu3ndeckue OCHOBBI JKHMBBIX CHCTEM» OTHOCHUTCS K
JTUCITUTIIMHAM, BKJIIOYCHHBIM B BapHATHBHYI) YacTh OOpa30BaTEIBHOTO IIHMKIIA
OCHOBHOM npodeccuoHanbHON o0pa3oBaTenbHOM IPOTrpaMMBbl
npodeccruoHabHOr0 oOpazoBanus no cueruaabHocTy 03.03.02 dusuka, mpoduib
dyHnaMmeHTanbHas GU3NKa ¥ BCETO HA €€ M3Y4YeHUE OTBOAUTCS 42 4. ayIUTOPHOU
paboThl. B cooTBEeTCTBHM C y4eOHBIM TIJIAHOM, 3aHSITHS IPOBOJISTCS B 8 cemecTpe.
3HaHUs, OJTYYEHHBIE B 3TOM KypC€, UCTOJb3YIOTCS B MOCIIEIYIOIICH
PO eCCHOHATILHOM IESITEIIBHOCTH.



1.4 IlepevyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO IUCHUIIHHE
(MOAyJII0), COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yJIbTATAMU 0CBOCHHSA
o0pa3oBaTeJIbHOI MPOrPaMMBbl.

B pe3ynbraTe 0CBOEHUS AUCIUIUIMHBI CTYACHT JOHKEH 0071a1aTh:

- CHOCOOHOCTH  MPOEKTUPOBaTh,  OPraHU30BBIBATH W  AHAIU3UPOBATH
neJaroruyeckyro JAesiTebHOCTh, OOecrneurBasi MOCIIeI0OBATEIbHOCTh HM3JI0KEHUS
MaTepuaga U MEXIUCUUIUIMHAPHBIE CBA3M (PU3UKUA C JAPYTUMHU JUCHUIUTMHAMU
(TIK-9).

N3yuenne maHHOW Yy4eOHOW IUCHUIUIMHBI HaMpaBiIeHO Ha (OPMHUpPOBAHUE Y

00y4aronInxcst KOMIETeHIIH:

Ne | Unpeke | Copeprxanue B pesynbrare u3ydyenus yueOHONU AMCHUIUIMHBI
I | KOMIIET | KOMIICTEHIIH 00y4aronuecs JOIKHBI
. eHIMK | (WM ee 4acTH) 3HATH yMeTh BJaj1eTh
1 I1K-9 CriocoGHOCTHIO IIPUHILATIBI IIPUMEHSATH 3aKOHBI METOAAMH
IPOEKTUPOBaTh, | (GOPMUPOBAHUS U | MEXAHUKH JUIs UCCIIEI0BaHMS
OpPTaHU30BBIBATh | PACIIPOCTPAHECHUS | OMHCAHUS CTPOCHUS
U aHaJIM3UPOBATh | CUTHAJIOB B | HOABM>KHOCTH CJIOXKHBIX
MEIarOTMYECKYI0 | KHUBOM 0enKoB, MOJIEKYJI
NesITeNbHOCTb, OpraHu3zMe,  HX | MEXaHHYECKHUX VYrneBoaoB
obecrieunBast ponb Omodu3uKe | CBOMCTB MeMOpaH U | (MOHOCaxXapu[
[I0CJIeIOBATENbHO | YYBCTB, CUCTEMY | MBIILIEYHBIX OB) UX
CTh U3JIOKEHHS KPOBOOODAIICHUSI | COKpPAIICHUH; du3ugeckux u
MaTepuana u u OOMEHHBIE | THIPOJUHAMUKU — XUMHUYECKUX
MEXIUCIHIUINHA | MTPOIECCHI B | ONHUCAHWS JBY)KEHUS | CBOMCTB /IS
PHBIE CBSA3H opraHuzme KHUJIKOCTH B NOHUMAaHHUA U
bu3uky ¢ OpraHu3Me; OTICaHHS
JIPyTUMH MOJIEKYJISIPHOM pOJIH B ’KMBOM
JTVCIUTUTAHAMH. bu3uku u opraHuzMe
TEPMOJIMHAMMKH -
IPOLIECCOB
mupdy3uu u
TEPMOJINHAMHYECKU
X CBOMCTB MeMOpaH;
DIIEKTPOCTATUKH -
OMOBTIEKTPUIECKUX
MOTEHIMAJIOB U
AIIEKTPUUYECKUX
B3aMMO/ICCTBUI;
AIIEKTPOJMHAMUKHU —
pacrpocTpaHeHHsI
AJIEKTPOMArHUTHBIX
BOJTH U
AIIEKTPUUYECKUX
TOKOB
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2. CTpyKTypa U cojaep:kaHue AUCHUIIMHBI «Buoduznyeckue o0CHOBBI
JKHBBIX CHCTEM»
2.1 Pacnipenesienne TPy10€eMKOCTH IMCIHUIIMHBI 10 BUIaM padoT

OO6mrast TpyA0EMKOCTh JMCIHMIUIMHBI COCTABIISICT 2 3a4ETHBIX eAUHUIL, (72
aKaJIEMUYECKHX YacoB, U3 HUX 42 ayAUTOPHBIX).

By yueOnoi paboThl Bcero CemecTtphbl
4acoB (uacel)
8
KonTakTHasi paboTa, B TOM 4ncJie:
AyAUTOpPHBIE 3aHATHS (BCEro): 42 42
3aHsATUS JCKIIMOHHOTO TUTIA 22 22
JlaGopaTopHble 3aHITHS 20 20

3aHsATHS] CEMUHAPCKOTO TUIIA (CeMUHAPBI,
NPAKTHYCCKHUE 3aHSTHSI)

HWnas koHTaKkTHas padora:

KoHnTtpoib camocTositenbHOM padoThl (KCP) 2 2
ITpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHCJIe:
Kypcosas paboma - -
IIpopabomxka yuebHnozo (meopemuueckoco) mamepuana 15 15
Buvinonnenue unousudyanvHuix 3a0anuii (n002omosKka 48 48
coobujenull, npezeHmayuii) ' ’
[ToaroToBka K TeKynieMmy KOHTPOJIO 8 8
KounTtpoJs:
IToaroroBka K sK3aMeHy - -
O01as Tpy10eMKOCTh yac. 72 72
B TOM 4HC/le KOHTaKTHAs | 42 44,2
pabora
3a4. el 2 2

2.2 CTpyKTypa JUCHUILINHBI

Pacnipenenenuie BuioB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3jesiaM
JUCHUTUIAHBI.

Pa3nesnl TMCHUIUIMHBL, H3yYaeMble B 5 cemecTpe

OcHoBHBIE pasaejbl JUCHUIIJIWHDBI:

Ne HaumeHnoBanue pasnenon KonngecTBo yacoB
paznena Bcero | Ayauropnas pabota | CamocrosTenbHas
JI 113 JIP pabora
1 2 3 4 5 6 7
1 Bgenenue B 6uopusuky 4 2 2
2 TepmoauHamMuka 10 4 4 2
OMOJIOrMYECKHUX MPOIIECCOB




Kunernka Guonornyeckux 12 4 4 4
MIPOIIECCOB

buoduzuka meMOpaHHBIX 11 3 4 4
MIPOIIECCOB

MopenupoBanue 11 3 4 4
Oorou3nIecKux

MIPOIIECCOB

bruoduszuka MpIIeYHOTO 11 3 4 4
COKpaIleHUs

DNeMEeHTHI paJrauOHHOI 6,8 3 3,8
Oonopu3uKu

Bcero 22 20 27,8

2.3 Conep:kaHue pa3iejoB IUCHUUIIHHBI:

2.3.1 3aHgaTHd JeKIMOHHOT0 THIIA

Ne HaumenoBanue Conep:xanue pa3aena DopMa TeKyLIero
n/n | pa3neaa KOHTPOJIsI
1 Beenenue B buopusuxy | [Ipenmer u 3agauu 6uopusuku. KontponbHas
Bbuonornueckue u pusmueckue pabora,
MIPOLIECCHI U 3AKOHOMEPHOCTH B )KUBBIX | TEXHUYECKUU OTUET
cucremax. Merononoruueckue 10 J1JaOOpaTOpHBIM
BOIPOCHl OModu3uku. Mcropus paboram
pa3BUTHS OTEUECTBEHHON OMODU3HUKY.
MakpoMorekyiia Kak OCHOBa
OpraHusanuu OMOCTPYKTYP.
IIpocTpancTBeHHast KOHpUTYpaIUs]
OMOMOTUMEPOB. Y CIIOBUSA
CTaOMIIBHOCTU KOH(UTYpaLUU
MaKpOMOJIEKYJL.
2 TepmoauHamuka IIepBbIil 3aKOH TEPMOAVMHAMUKHU WU KonTponbHas
OMOJIOTMYECKHUX 3aKOH COXPaHEHMsI U MTPEBPALCHUS pabora,
IIPOLECCOB sHepruu. Bropoii 3akoH TEXHUYECKHUN OTUET
TepMoAMHaMHUKH. [IpumMeHnMOCTh 10 1abOpaToOpHBIM
BTOPOT'0 3aKOHA TEPMOJMHAMUKH K pabotam
ouocucremam. Bropoii 3akon
TEPMOJAMHAMMKHU B OTKPBITHIX
cucremax. CBs3b U3MEHEHUSI SHTPOIIUH,
C IPOTEKAKOUIMMH B HEH
HEeoOpaTUMBIMU IIPOLIECCAMH.
TepMonnHaMu4yecKoe CONpsKEHNE
nporneccoB. CooTtHomenust OH3arepa.
Teopema [lpuroxusa.
3 Kuneruka OYHKIIMOHUPOBAHUE LIETOCTHOU Kontponbnas
OMOJIOTUYECKUX OMOJIOTUYECKON CUCTEMBI. pa0ora,
IIPOLIECCOB Cunepruueckue 3QQeKThl. TEXHUYECKUN OTYET

Kunetnueckuii mogxoa. ABTOHOMHAS
WJTU CTAIlMOHAPHAS CHCTEMA.

1o 1abopaTopHBIM
pabotam
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Y CTOMYUBOCTH CTAlIMOHAPHBIX
cocrosiHuil. MccnenoBanue noBeneHus
CUCTEMBI, MOJCIIUPYEMOIt

Qg QepeHIMaTbHBIMA YPAaBHEHUSMU.
KauecTtBenHoe uccienoBanue
KMHETHYECKUX cUcTeM. budypkammu.
Bproccensarop. buonornueckue
Tpurrepbl. Kunernka gpepMeHTaTHBHBIX
npoueccoB. Kuneruka
(hepMEHTATUBHBIX MPOLIECCOB

buoduszuka
MEMOpaHHBIX
MIPOIIECCOB

CtpykTypHO-GyHKIIHOHATIbHAS
opraHu3aius OMOJIOTUYECKUX
MeMOpaH. Kierka kak aneMeHTapHas
xuBas cucrema. CTpoeHUe KIETKU U
ouosornueckre Mmemopanbl. OCHOBHBIC
(GyHKIMN OMOJIOTHYECKUX MEMOpaH.
Pa3BuTHe npencraBieHuit o
CTPYKTYpHOM opraHuzauuu MemOpaH.
MonekynsipHasi opranu3aius
ouonornyeckux memOpan. Cocras
ouomemOpaH. Boja kak coctaBHOM
aneMmeHT omomeMOpaH. CTpykTypa
BOJbI B OoMeMOpaHax. MexaHnuueckue
CBOMCTBa MeMOpaH. Ynpyras
MOTeHIIUaIbHas Heprus. Moayns
MIOBEPXHOCTHOT'O U30TEPMHUUECKOIO
ckarud. [loBepXHOCTHBINM MOy
YIPYTOCTH IIPU CIIBUTE. YTIPYrocTh
TJIOCKUX OMCIIOMHBIX JIMITHTHBIX
MeMOpaH.

TpaHcnopT BewecTs 4epes
ouonornueckre MeMOpanbl:IlaccuBHbIN
TPAHCIIOPT BELIECTB YEPE3
O6nomemMOpaHbl. XUMUYECKUN U
INEKTPOXUMHUYECKUIN TTOTEHIIAIIBI.
Knaccugukanus BUI0B TaCCUBHOTO
TpaHcnopra. [Ipoctas nuddysus
HEIEKTPOJINTOB. 3aKOHbI DUKa.
[IponuniaeMocts U KOAPGUIUEHT
middy3un. HectaunonapHas
mudoysus. Auddysus uepes nopsl.
HNonnekie Hacockl. Yuactue AT®a3 B
aKTUBHOM TPAHCIIOPTE HOHOB Yepe3
Ouosiornyeckue MeMOpaHBI.
DOKBUBaJIEHTHAas CXeMa aKTUBHOTO
TpaHCIIOPTA.

buosnexTpruyeckue NoTeHIHAIbL:
[Torennman nokos.
Onexktpoanddy3MOHHBIN TPAHCIIOPT
MOHOB uepe3 MeMOpany. [loTenuuan
Hepncra. YpaBaenue I'ennepcona.
[TpubnuxeHne NOCTOSHHOTO MOJIsL.

KonTponbhas
pabora,
TEXHUYECKUUN OTUET
10 J1a00paTOPHBIM
paboram
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VYpaBnenue ['onbamana s
MeMOpaHHOro notenuana. [lorenuan
nerctBud. I3MepeHne noTeHIalIoB B
B030yIuMBIX MeMOpaHax. MloHHbIe
TOKHM B MeMOpaHe akcoHa. MeToJ
(uKcay noTeHIHuaia.
OKBHMBAJICHTHAs 3JIEKTPUYECKas cXema
MemOpansbl. Paznenenue MmeMOpaHHOTO
TOKa Ha KOMITIOHEHTHI.
Pacnipoctpanenue HEpBHOTO UMITYJIbCA
BJI0JIb BO30YJMMOI0 BOJIOKHA.
KaOenbHble CBOMCTBAa HEPBHBIX
BOJIOKOH.

MopaenupoBanne
OMopu3NIECKUX
IPOIIECCOB

3aKOHOMEPHOCTH ITPOIIECCOB
muddy3un B OMOTKaHAX 711 OMHAPHBIX
Y MHOTOKOMITOHEHTHBIX CUCTEM.
MeToab! pelieHus: ypaBHEHUs
maddysun (meroq Dypre, MeToq
Jlannaca, ypasuenue [lyaccona).
I'pannunslie ycnoBusd. 1-4, 2-g u 3-1
KpaeBble 3a/1aui. CMelIaHHbIe KpaeBble
3a/1a4M. 3a/1a4k C HEOJTHOPOAHBIMU
I'PAaHUYHBIMU YCIOBUSIMH. Y paBHEHHE
QG Qy3un ¢ nepeMeHHbIMU
kod(punmenramu. Henuuelneie,
HECTallMOHAPHbIC YPAaBHEHHS
MacconepeHoca. Pa3HOCTHbIE cXeMbl
peleHHs YpaBHEHHS
muddysun.Marematudeckoe
MO/JICIIMPOBAHHE MTPOIECCOB
pacrpocTpaHeHHs Teria B OMOTKAHSX

KoHntponbnas
pabora,
TEXHUYECKHUMN OTUET
1o 1abopaTopHBIM
pabotam

bruodusuka mpimeyHoro | OCHOBHbBIE TUIBI COKPATUTENbHBIX U KonTponbHas
COKpAILlCHHS MOJIBWKHBIX cucteM. CTpyKTypa u pabora,
(yHKIIMOHMPOBAHUE MONEPEYHO- TEXHUYECKUH OTYET
I10JIOCATOM MBIIIIBI TO3BOHOYHBIX. 10 1abOpaToOpHBIM
buomexannka mpimnsl. [IpuHmne! pabotam
npeoOpa3oBaHus YIHEPTUHU B
MEXaHOXMMHUYECKUX CUCTEMAX.
TepMmoanHaMHuUeCKHE, SJHEPreTUUYECKUE
Y MOIIIHOCTHBIE XapaKTEPUCTUKU
COKpaTUTENBHBIX cucTeM. Teopuun
MEXaHU3Ma MBILIEYHOI'O COKPALLECHHUS.
OIIeMEHThI OcHOBHBIE XapaKkTepuCcTUKU u3nydeHns | KoHtponbHas
paguanuoOHHON U ero OMOJIOrMYeCKON aKTUBHOCTH. pa0ora,
o6noduznKu buonornuecku 3kBUBaJICHTHAS 1034. TEXHUYECKUN OTYET

EcrecTBeHHBIE HCTOUYHUKHU PAUALINH.
[TepBuuHBIE peaky NOPAKECHUS
JKUBOM TKaHU. Paanonus BOJbI.
Paanonns opraHn4ecKkux MOJIEKYJ

1o 1abopaTopHBIM
pabotam




2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

3aHATUS CEMUHAPCKOTO TUIIA HE IPETYCMOTPEHBI.

2.3.3 JlabopaTopHbIe 3aHSATHSL.

Ne ®dopma
n/n | HammeHoBaHue pa3gena I})I:l(;:) n:eﬂonalme A1a00paTopHEIX TEKYILETO
KOHTPOJIS
1 | Breacnue B Onodusuky Nel Bsenenue B 61,10(1)1/13141(}/ TEXHUYCCKHUI OTUET
10 J1a00PaTOPHBIM
paboram
2 | TepmonuHamuka Ne2 TepmoauHamMuka TEXHUYECKUN OTUET
OMOJIOTMYECKUX GHOIIOrMYECKHX [POLECCOB 110 J1ab0PaTOPHBIM
fiponeccon Ne3 HccnenoBanue paboram
OPraHNuYCCKHUX MOJICKYII
3 | Kunetuka Ne4 OdynkumroHnpoBanue TEXHUYECKUN OTYET
OuoIornuecKux OHOIOTHYECKOM CHCTEMEI 10 J1a00PaTOPHBIM
fpotieccon Ne 5 Kunetnka 6uonornaeckux | PA00TaM
MIPOIIECCOB
No6 CranmonapHbie COCTOSHUS
onocucrem
4 | buodusnka memOpanubix | Ne 7 bronornueckue MEMOpaHbl | TEXHUYECKUN OTYET
fiponeccos Ne 8 Mexanunueckue cBolcTBa 10 J1a60paTOpHbIM
MeMOpaH pabotam
Ne 9 ITaccuBHBII TpaHCTOPT
BCHICCTB 4YCPC3 OMoJIOrnYecKue
MeMOpaHbI
NelO AxTuBHBIN TpaHCTIOPT
BEILIECTB Yepe3 OMOJIOrMYeCKUe
MeMOpaHbl
Nell buodusznueckoe
HCCIIeJOBaHUE MEMOpaH
5 | MonenupoBanue Nel2 MonaenupoBanue TEXHUYECKUH OTYET
Omopu3NIEeCKIX 6H0(1)I/IBI/IIIGCKI/IX TIPOLIECCOB 110 JTa0OPATOPHBIM
MpoTeceos Nel3 MonenupoBanue padoram
OMOJIOTHYECKUX CUCTEM
6 | buodusuka mermeusoro | Ne 14 Bruodusuka MbIIICYHOTO TEXHUYECKUN OTUYET
COKpaIlleHUs COKPALICHHS 110 1a00paTOPHBIM
Ne 15 Dnexrpoxumuyeckuit paboram
IIOTEHLIH AT
7 | DaeMeHTHI Ne 16 DaeMeHThI paaualuoHHON TEXHUYSCKHUI OTUET
paaMaMOHHOM 6robU3HKH 10 1a00paTOPHBIM
6nou3NKu pabotam
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2.3.4 llpuMepHasi TeMATHKA KYPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboThI - HE IPEAYCMOTPEHBI.

2.4 Ilepeyenn yueOHO-MeTOoANYeCcKOro o0ecreyeHus IS
CaAMOCTOAATEJILHOM PA0OTHI 00YYAIOUIMXCS 10 JMCIHUIIHHE (MOILYJII0)

No B CPC [lepeuenpr yueOHO-METOINYECKOTO O6€CHC‘I?HI/IH JUCIUILTAHBI
10 BBITTOJIHEHUIO CAMOCTOSITEIbHON paboThI
[IpopaboTka .
1 | reoperiueckoro MeTtoanyeckie pEeKOMEHJAMM 10 OpPTaHMU3alUU  CaMOCTOSITEIbHON
pabotsl ctynentoB, PI'bOY BO «KyoI'Y», 2012. - 33 c.
MaTepuaia
1. bymenesa }0.M. Kak npaBunbHO Hanucath pedepar, KypcoByO U JH-
IJIOMHYIO paboThl: YueOHoe mocobue st GakasaBpoB [DIEKTPOHHBIN
pecypc]: yueb. mocobue — Dnekrpon. naH. — M.: JlamkoB u K, 2016. —
140 c.
5 Pedbepar https://e.lanbook.com/book/93331.
2. KysnenoB W.H. Pedepatsl, KypcoBble U IUIUIOMHBIE pabOTHI.
MeTtoauka MOArOTOBKM U OQopMIIeHUS [DIEKTpOHHBIN pecypc]: yuel.
nocodue — JaexTpoH. naH. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
[TonroroBka | Beuierxanuna A.O. JlenoBble U Hay4HbIE Ipe3eHTALMU [DJIEKTPOHHBII
npe3eHTaluu | pecypc]: yueOHoe mocoOue — DnekTpoH. AaH. — M., bepnun: Jupekt-
3
110 TeEME Menma, 2016. — 115 c.
pedepara http://biblioclub.ru/index.php?page=book_view red&book id=446660.

Y4eOHO-MeTOIUYECKHE  MaTepuaibl Uil  CAMOCTOATEIbHOW  paboThl
oOy4Jarommxcs U3 4YUClia UHBAIMJOB U JUI C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3n0poBbs (OB3) npenocrasnsitores B (hopmax, aAanTUPOBAHHBIX K OTPaHUYEHUSIM
UX 370POBbS U BOCIIPUATHUS UH(OPMAIUU:

JUist TuL ¢ HapyIEHUSIMU 3pEHUSL:

— B IIeYaTHOU (hopMe YBEIIMUYEHHBIM HIPUDTOM,

— B (hopMe JIEKTPOHHOT'O TIOKYMEHTA,

JIns un ¢ HapyIIEHUSIMU CITyXa:

— B IeyaTHoi (opme,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.

JUIst L ¢ HapyLIEHUSIMUA OTIOPHO-/IBUTATEIBHOTO anmnapara:

— B IeyaTHoi (opme,

— B (popMe 3JIEKTPOHHOTO TIOKYMEHTA,

JlaHHBIN TIepeuYeHb MOKET OBITh KOHKPETH3UPOBAaH B 3aBUCUMOCTU OT
KOHTHHT€HTa 00y4aroluxcs.

3. O6pa3zoBaTe/ibHbIE€ TEXHOJIOTHH
bonpmias d9acTh JEKIMH W TPAKTHYCCKHUE 3aHATHS IPOBOASATCA C
WCIIOJIb30BaHUEM JOCKH M CIIPAaBOYHBIX MarepuasioB. JIJIsi MpOBeICHHUS MEHBIISH
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YacTH JIEKIMOHHBIX 3aHATUH HWCHOJB3YIOTCS MYJIbTUMEIUIHBIE CPEICTBA
BOCTIPOU3BEJCHHUSI ~aKTUBHOTO  COJAEPKUMOTO,  TO3BOJIAIONIETO  CIIYIIATEINIO
BOCIIPHHUMATh OCOOCHHOCTH U3ydaeMOW mpodeccuu, 3a4acTyi0 HUIparollue
pEIIaloNIyl0 poJib B TOHMMAaHUU U BOCIPHATHH, a TaK ke (HOpMUPOBAHHH
npodecCUOHATBHBIX KOMIETEHIIUH.

[To wm3ydaemoli AMCUUIUIMHE CTYIEHTaM IMPEIOCTaBISIETCS BO3MOXHOCTh
OTKPBITO TOJIb30BaThbCsl (B TOM 4HCJIE€ KOMUPOBATh HA JIMYHBIE HOCHUTEIH
uH(pOpMallMK) TOJATOTOBJIEHHBIMA BEIYIIUM JaHHYIO JUCHUIUIMHY JIEKTOPOM
MaTepuallaMi B BUJIE 3JIEKTPOHHOTO KOMIUIEKCA CONPOBOXKICHMSI, BKIIOYAIOLIETO B
ceOsl: DJIEKTPOHHBIE KOHCIEKTHI JIEKIM, JJIEKTPOHHBIE BapHaHTHl y4eOHO-
METOJIMYECKOTUX TOCOOMI Ui BBHIMOJHEHHs JaOOpaTOPHBIX 3aJaHUil; CIUCKU
KOHTPOJIbHBIX BOIIPOCOB K KaXI0H TeME N3y4aeMOoro Kypca.

[Tpu peanuzanmu ydeGHON pabOTHI IO OCBOEHHUIO Kypca «buodusmueckue
OCHOBBI KHMBBIX CHCTEM)» HCIOIB3YIOTCS COBpPeMEHHbIe 00pa3oBaTe/bHbIE
TeXHOJIOTHH:

L I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaI_[I/IOHHBIC TEXHOJIOTUH,
L IIPOCKTHBLIC MCTOIbI 06y‘{eHI/IH;
L4 HCCICAOBATCIILCKHNEC METOJbI B O6y‘—I€HI/II/I;

VYcnemHoe ocBoeHME —Marepuana  Kypca  IpeArnojaraer  OOJbIIyIO
CaMOCTOSITENIbHYIO paboTy OaKanaBpoB U PyKOBOJCTBO 3TOM pabOTON CO CTOPOHBI
penoaBaTesieu.

CamocTosTenbHass paboTa CTYJEHTOB SIBJISETCS HEOThEMJIEMON YacTbhiO
npouecca noArotoBku. Ilox camocrosTenbHOM paboOTOW NMOHMMAETCS YacTb
yuyeOHOU IJIaHUpyeMO paboThl, KOTOpas BBINOJHSAETCS IO 3aJaHUI0 U IpU
METOJUYECKOM DPYKOBOJCTBE IIpenojaBaTelisi, HO 0€3 €ro HemnocpeiCTBEHHOTO
y4acTHsl.

CamocrosiTenbHas paboTa HalpaBjieHa Ha YCBOCHHE CUCTEMbl HAYUYHBIX U
PO EeCCUOHANIBHBIX 3HAHUU, (POPMUPOBAHUS YMEHUN M HABBIKOB, MPUOOpPETEHUE
ONBbITA  CAMOCTOSITENBHOM  TBOpueckon  aesrenpHocTH. CPC  momoraer
(GopMHpOBaTh KYyJBTYPY MBILUIEHUSI CTYIAEHTOB, PAaCIIUPATH MO3HABATEIbHYIO
NEeSATEIbHOCTbD.

Buasl camocTosiTennbHOM pabOThI 1O KYpCy:

@) no yenam: MOArOTOBKA K JIEKIIUSAM, K UTOTOBOMY KOHTPOJIIO.

0) no xapaxmepy padomovl: W3y4CHUE JIMTEPATYPhbl, KOHCIIEKTA JICKIIM;
IOUCK JIUTEpaTypbl B OHUONMOTEKE; KOHCHEKTUPOBAHHWE PEKOMEHIYyEeMOM MJis
CaMOCTOSTEJIbHOTO N3Y4YEHHUSI HAYYHOH JINTEPATyphl; PELICHUE 3a/1a4, TECTOB.

o B TeueHne ceMecTpa CTYIEHTBHI BBINOJHSIOT 33JaHUs, yKa3aHHbIE
PernoIaBaTesieM.

B Xxome JEKUMOHHBIX H  JIA0OPATOPHBIX 3aHATHH  MpeAnojaraercs
UCIOJIb30BAaHUE KOMITBIOTEPHBIX TEXHOJOTUMN (IIPE3EHTALMH IO HEKOTOPBIM TEMaM
Kypca).

B ydeOHOM mpornecce MCHOIb3YIOTCS aKTUBHBIE MU MHTEPAKTUBHBIE (POPMBI
MPOBEJCHUS 3aHATHI: METOJ] MPOEKTOB, METOJl MOUCKAa OBICTPHIX pELICHUI B
rpynmne, MO3roBoi ITYpM.

11
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I/IHTepaKTI/IBHLIe TCXHOJIOTHH, UCITOJIb3YCMBIC ITPU N3YYCHUN OV CHUTIIINMHBI

Cemectp Bup 3ansaTus Hcnonb3yeMble MHTEpaKTUBHBIE KonnuectBo
(JI, ITP, JIP) o0pa3oBaTeNbHbIC TEXHOJIOTUU 4acoB
7 JI METOJ] IPOEKTOB 1
JIP METOJ ITOKMCKa OBICTPBIX pelieHui B rpymme, | 1
MO3TOBOM HITYpM
Hmoeo: 2

HHTCpaKTI/IBHOCTB moJga4un MaTtcpuajia rmpecarojiaract He TOJIbKO
BBaHMOHeﬁCTBHﬂ BHU/Ia «IIpCIioaaBaTeCiib - CTYACHT» U KCTYACHT - IPCIIOAaBaTCIIb),
HO U «CTYACHT - CTYACHT».

K HHHOBAIMMOHHBIM TCXHOJIOTHUAM, MCITOJIB3YyCMBIM B IIPCIIOJaBaAHUN
AUCHUIIIMHBI, OTHOCATCA CIICAYIOINNC TCXHOJOTHH!

JAuckyceust
BO3MOXHOCTP  IMCKYCCHHM  NIpEArnojaraeT yYMEHHE  BBICKa3aTh

COOCTBEHHYIO HJCI0, MNPEUIOKUTh CBOW IyTh pEIIEHUs, apryMEHTHPOBAHO
OTCTaWBaTh CBOIO TOYKY 3pPEHUs, CBSI3HO M3JlaraTh MbICIH. [Ioe3HBI ciexyromue
3aJlaHUs: COCTABJICHUE TUIaHA PEILIEHUs 3a]1a4M, IOUCK JPYTroro crnocoda peieHus,
IPOBEJCHHUE BHIKJIAJ0K B 0OpaTHOM MOPSAKE, PACCMOTPEHUE 33]au C JIMIIHUMU U
HEJOCTAIOIIMMU JaHHBIMU, peepaTUBHBIE WM TBOPUYECKHE OKIAJbl CTYACHTOB!
(parMeHT TEOpEeTUYECKOro MaTepuaja, MHTEPECHBIM MpUMep, HecTaHAapTHas
3amaya. CTylneHTaM IMpeaiaraeTcsi CPaBHUTh M MPOAHAIM3UPOBATH BAPUAHTHI
penieHusi, 00CyIUTh JOKJa/d, BbICKa3aTh CBOE MHEHUE, 3a]1aTh BOIPOCHI.

Bormpocsl, BEIHECEHHBIE HA TUCKYCCHUIO:

1.  CocraBneHue raHa 1 MOMCK peIIeHUs 3a/1a4H.

2. Pemenue 3a1a4 pa3iuyHbIMU CLIOCOOAMU.

3. Bzaumnas u camMompoBepka 3HAHUW M OOCYXJEHHE MOTy4YEeHHBIX
pEe3yJIbTaTOB.

4.  CaMoCTOSTETbHOE COCTABIIEHUE 3a/1a4 M0 YKAa3aHHOH TeMe.

5. OBnaneHue mpueMaMM U METOJAMU CaMOKOHTPOJIS MpPHU OOy4YEHHUH
MaTeMaTHKH.

NHTepakTUBHBIE METOAbI 00y4YeHUS

Cyl1ecTBEHHYI0 TOMOIIb OKa3bIBAOT CIIEHHAIBHO COCTaBJICHHBIE
3ajaHusl (MeTonuyeckue pa3paboTku, pabouue TeTpaiu) MO Kypcy, B KOTOPBIX
JAETCSl KPAaTKO€ M3JI0KEHUE TEOPETHYECKOW 4YacTd, IPUBOAITCS PELICHHUS
TUIOBBIX MPUMEPOB, MpeaaraloTcs 3aJaHus ISl CaMOCTOSTEIbHOW paboTh
pPa3HOro YpOBHS CJHOXHOCTH. CTyIEHT HMMEET BO3MOXHOCTb O3HAKOMHUTBHCS C
TEOPETUUECKUM MaTepHalioM, pa3o0paThCsl B MPEAJIOKEHHOM PEIICHUH TUIIOBOTO
IIpUMEpa, 3aTEM CaMOCTOSATEIBHO PEIUTh 3a1a4u. Bee 370!

- TO3BOJISIET K&XIOMY CTYACHTY TMEpEeUTH OT JACSITeNIbHOCTU MO/
PYKOBOJICTBOM TIpENojaBareisi K CaMOCTOSITEIbHOM M JaeT BO3MOXHOCTb
IPOBEJICHUS] CAMOKOHTPOJIS;

- IOBbIIIAeT 3(PPEKTUBHOCTD U KAU€CTBO OOYUEHHUS;

12
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- obecmmeyMBaeT MOTHBBI K  CaMOCTOSTEIBbHOM  IO3HABATEIbHOU
JIeATEIILHOCTH,

- CIOCOOCTBYET YIUIYOJEHUIO MEXKITPEIMETHBIX CBS3eH 3a CUET MHTErpariuu
UH()OPMAITMOHHOM U MPEIMETHOM IMOTOTOBKH.

]_IJ'ISI Jun € OIrpaHHMYCHHBIMU BO3MOXHOCTAMHU 3O0POBbBA IIPCAYCMOTpPCHA
opraHu3anusa KOHCYJILTEIHI/II\/II C UCIIOJIB30BAHUCM BHCKTpOHHOﬁ ITOYTHEI.

4. OueHOYHbIE CpeaCcTBA sl TEKYLIero KOHTPOJISI YCIeBaeMOCTH M

HpOMe)l(yTO‘IHOi/'I aTrecraammn

4.1 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBeAeHHs TeKYlIel aTTecTalun

O0s13aTeILHBIMU TIPU U3YUYESHUH TUCIUIUTMHBI SBJISIOTCS CICAYIOIINE BUIbI
CaMOCTOSITeIIbHON PabOTHI:

- pa300p TEOPETHUUECKOTO MaTepHalla 1o MOCOOMAM U KOHCTIEKTaM JICKITHH;

- CAMOCTOATEILHOE U3YUYEHUE YKa3aHHBIX TEOPETUUECKUX BOMPOCOB;

- peleHue 3a7a4 mo TeMam.

JlaGopaTopHble 3aHATUA

Nel BBenenue B OMohU3UKY

1. MeTononoruyeckrue BOnpochl OMOPpHU3NKH
2. Hcropust pa3Butusi 0Mopu3nku
3. MakpomoJieKyJiia Kak OCHOBAa OpraHu3ali OUOCTPYKTYP

No2 TepmoamHaMuKa OHOJIOTHUYECKUX TPOILIECCOB

1. [TpuMeHUMOCTBH BTOPOTO 3aKOHA TEPMOJMHAMUKH K OMOCHCTEMaM.

2. BTopoit 3aKk0H TEPMOIMHAMUKH B OTKPBITBIX CHCTEMAX.

3. CBs13b U3MEHEHUS SHTPOIUHU, C TPOTEKAIOIIMMHU B HEH HEOOPATUMBIMU
IIPOLIECCAMH.

4, TepMoaMHaMHUUECKOE CONPSIKEHUE TTPOLIECCOB.

No3 HccnenoBaHue OpraHunueCKuX MOJEKYIT

1. Mertonbpl  HU3ydeHHS]  TEPMOJMHAMUYECKHX  CBOMCTB  IPOCTHIX
OPraHUYECKUX MOJIEKYIL.
2. [IpyuMeHEHME METOIOB TEPMOXHMMHUHU JUISI MCCICAOBAHUS PEAKIUHU

OKHCJICHHA OPraHNYCCKHUX MOJICKYJIL.
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3. HccnenoBanue (HakTopoB CTAOMIBHOCTH CTPYKTYpPHl M (PU3UKO-
XMUMUYECKUX CBOMCTB OPraHUYECKUX MOJIEKYI

Nod OYHKIIMOHUPOBAHKUE OMOJIOTHYECKON CUCTEMBI

1 [lenocTHas Ouonoruyeckas CUCTeMa

2 Cunepruyeckue 3pPexTs.

3. Kunetnueckuii moJIxo/.

4 ABTOHOMHAsI UJTK CTallMOHAPHASI CUCTEMA.
3) Y CTONYMBOCTD CTALMOHAPHBIX COCTOSTHUU.

No 5 KuneTnka OMOJIOTHYECKUX IIPOIIECCOB

1. HccnenoBanne IOBEJICHUSA CHUCTEMBI, MOJICTTUPYEMOM
mupepeHInanbHBIMU YPABHEHHUSIMU.

2. KadecTBeHHOE Hccne0BaHNEe KHHETUYECKUX CUCTEM.

3. buonornyeckue TpUrrepsl.

4, KuneTnka (hepMEeHTaTUBHBIX MPOLECCOB.

S. KuneTnka (hepMEeHTaTUBHBIX MPOLECCOB

No6 CrarimoHapHbIE COCTOSIHUS OMOCUCTEM

1.  MHOXEeCTBEHHOCTb CTAI[MOHAPHBIX COCTOSHUH.

2. buosorndueckne TpUITEPHI, CHUJIOBOE M NApPaMETPUUYECKOE
NEPEKIIIOUEHNE ONOJIOTHYECKOTO TPUITEPA.

3. Mopenbs OuosOruyeckoro oTdopa M3 JBYX pPaBHOIPABHBIX
aHTarOHUCTUYECKUX BUJIOB.

4, MHOX€eCTBEHHOCTh CTallMOHAPHBIX COCTOSTHUI B

(epMEeHTaTUBHBIX CUCTEMAX C CyOCTpaTHbIM UHTMOMPOBAHUEM

No 7 buonornueckne MeMOpaHbI

1. CrpyktypHO-GYHKIIMOHATBHAS OpraHu3anus OMOJIOTMYECKUX
MeMOpaH.

2. Knerka kak anemeHTapHas >xuBasi cucrteMa. CTpoeHUE KIETKH U
OnoJornyeckue MeMOpaHsl.

3. OcHOBHBIE PYHKIIUU OMOJOTUYECKUX MEMOPAH.

4, CocTaB 1 MOJIEKyJIsipHasi OpraHu3alus OMOJIOTHYECKUX MEMOpaH.

S. Bonga kak cocraBHOM sneMeHT OumomemOpaH. CTpyKTypa BOIbI B
onomemOpaHax.

No 8 MexaHW4YeCcKHe CBOMCTBA MEMOpPaAH

1. VYrpyras noTeHUManbHasi SHEPTUs.
14
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2. Monynb NOBEPXHOCTHOTO H30TEPMUYECKOIO CIKATHS.
3. [ToBEepXHOCTHBIN MOYJIb YIPYTOCTU MPU CABUTE.
4, YHpyrocTs mIOCKUX OUCIOWHBIX TUIUAHBIX MEMOpPaH.

Ne 9 [TaccuBHBIN TPpaHCIIOPT BCIICCTB YCPEC3 OMOJIOTHUYECKHE MCM6DaHBI

1. XUMHUYECKUM U AIIEKTPOXUMHAYECKUN MMOTEHIIUAIIBI.
2. Kiaccuduxkanys BUI0B TaCCUBHOTO TPaHCIIOPTA.
3. [Tpocras nuddys3us HednekTpoauToB. 3akoHsl Puka. [IporuriaeMocTs

u koxhunment auddys3un.
4, Hecranmonapuas nuddysus. Auddy3us aepes mopsl.

Nol1() AKTUBHBIA TPAHCOOPT BEIIECTB Yepe3 OMOJIOrHUYECKHEe MEMOPaHBI

1. HoHHbIe HACOCHI.

2. Vuactue AT®da3 B akTUBHOM  TpPAHCHOPTE HOHOB  4epe3
OnoJornyeckue MeMOpaHsbl.

3. DKBUBAJICHTHAsI CXe€Ma aKTUBHOT'O TPAHCIIOPTA.

4 buosnextpuueckue norennuansl. [loTeHman mokos.

S. Onextpoauddy3noHHBIN TPAHCIOPT HOHOB Yepe3 MeMOpaHy.

6 VYpauenue ['onpamana s MeMOpaHHOTO MOTEHIIUATA

Nell BI/IOd)I/I3PILIeCKO€ HCCJICAOBAHNC MGM6DaH

1. N3mepenne noTeHIuaioB B BO30YIUMbIX MEMOpaHax.

2. Honnsie Toku B MeMOpaHe akcoHa. MeTo1 huKcaliuy nNoTeHIyana.

3. OKBUBAJIGHTHAs  JJIGKTpUUecKass cxema wMemOpanbl. Paznenenue
MEMOpaHHOTO TOKa Ha KOMIIOHEHTHI.

4, PacnipocTpanenne HEpBHOTO UMITYJIbCa BJIOJb BO30OYAMMOTO BOJIOKHA.

KabenbHbIie CBOMCTBA HEPBHBIX BOJIOKOH.

No12 MonenupoBanue OMOMDU3NYECKUX ITPOIIECCOB

1. 3aKOHOMEPHOCTH TpoueccoB TuhPy3un B OMOTKAHAX 1Jis1 OMHAPHBIX
¥ MHOTOKOMITOHEHTHBIX CHUCTEM.

2. Metonpl pemienus ypaBHeHusi auddysun (meron Dypwe, meTon
Jlannaca, ypaBuenue Ilyaccona).

3. VYpaBuenue guddy3ud ¢ NEpeMEHHbBIMH  KO3(PPUIIUEHTAMHU.
Hennnelinble, HECTallMOHAPHBIE YPABHEHUS MACCOIEPEHOCA.

4, PasHocTHBIE cXeMBI petieHust ypaBHeHus qudy3um.

5. Marematuueckoe MOJEIHUPOBAHUE IMPOIECCOB PaCpPOCTPAHECHHUS

Teria B OMOTKaHIX

No13 MoenupoBaHue OMOJOTHYECKUX CUCTEM
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1. OcHOBHBIE JTaIIbl KOMIIBIOTEPHOTO MOJEIUPOBAHUS
OMOJIOTMYECKUX CUCTEM Ha MOJIEKYJISIPHOM YPOBHE.

2.  Knaccuduxanus moaeneir. OCHOBHBbIE TPEOOBAHUS K MOJCIISIM.

3. Onpenenenue CTPYKTYpbI MOJIEKYJIBI CesH1206 W
BUHOTPAJIHOTO caxapa, Wi JEKCTpo3a.

4, Omnpenenenue cTpykTypbl Mosiekysbl CsHqoOs nnm pubo3sl.

No 14 Bruodwusrka MBIIIIEYHOTO COKPAILICHUS

1. OCHOBHBIE TUIIBI COKPATUTEIBHBIX U IMOJABHKHBIX CUCTEM.

2. Ctpyktypa ¥ (QYHKIMOHMPOBAHHME  IIONEPEYHO-TIONOCATON  MBIIIILIBI
II0O3BOHOYHBIX. BHOMEXaHNKa MBIIIIIBI.

3. Ipunnmms! mpeoOpa3zoBaHUs SHEPTUN B MEXaHOXUMHUYECKUAX CHCTEMaX.

4. TepMoaMHAMUYECKUE, HHEPreTUYECKUE M MOIIHOCTHBIE XapaKTEPUCTHKU
COKPATUTEIbHBIX CUCTEM.

5. Teopun MexaHuU3Ma MBIIIEYHOTO COKpPALICHUS.

No 15 DnekTpOXUMHUYECKUI TOTEHIINAIT

1. Ponb 37eKTPOXUMHUYECKOTO MOTEHIIMAJa B TACCHBHOM TPAHCIIOPTE.

2. Wonnoe paBHOBecue Ha rpanuile ¢a3. Dopmymna HepHera.

3. Mexda3upiii 0O0BbEMHBIN CKAa4OK MOTeHIHana. l3MeHeHue moTeHIMaNa
BOJIM3M TpaHull pazzena ¢as.

4. Tlpubnmxénnoe pemenue ypasHenus [lyaccona-bonbimana

No 16 DiaeMeHThl pagualimoOHHON OMohU3UKN

1. OCHOBHBIE XAPAaKTEPUCTUKU HU3JIYYCHUS U €ro OHOJOTHYECKOM
AKTUBHOCTH.

2. Bbuonornuecku sxkBUBajIeHTHAS J1034.

3. [lepBuuHbBIE peaKIMU TOPAKEHUS KUBOU TKAHU.

4, Paanonus Boabl. Paamonuns opraHndecKkux MOJIEKYI

4.2 ®OH OLCHOYHBIX CPEACTB AJIsl IPOBEJICHUS TPOMEKYTOYHOM
arrecTanum
IlepeyeHb BONPOCOB, BBIHOCHMBIX HA IK3aMeH

Omnpenenenne 6MoPU3NKH
Ucropust Ouoduszuku
3anauu 6nodusuku
Paznenbr 6noduzuku

TepMmoauHaMuKa KMBOTO O0BEKTA
16
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Uro gaeT TepMOAMHAMUYECKUN TTOAXO/ M1 (PU3HKH KUBBIX CHCTEM
[TonsATHE O BHYTPEHHEN SHEPTUU

[IepBbIii TPUHIUI TEPMOJIUHAMUKHA

Bropol npuHIUIT TEPMOIMHAMUKHA

OCHOBHBIE OHATHS XUMUYECKOW TEPMOIUHAMUKU
XUMHUYECKHUE PEeaKIUU MPU MOCTOSIHHOM JIaBJIEHUU U 00beMe.
OHTaNbBNUsA

TepMoxumMuyeckue ypaBHEHUS

OCHOBHBIE 3aKOHBI TEPMOXUMUU

OHtponus. HanpaBiieHHOCTh XMMHUYECKUX PEAKLIHMA
CBoOojHas sneprus ['u66ca

XUMHAYECKHUM TOTECHIINAT

Teopema IIpuroxxnna

OYHKIIMOHUPOBAHUE OMOJIOTMYECKOM CUCTEMBbI
KauecTBeHHOE HCCIIEIOBAHNE KUHETUYECKUX CUCTEM
XUMUYECKOE €IMHCTBO )KUBOW MTPUPOJIBI

[IpocTpancTBEHHAs CTPYKTYpa MOJIEKYJIbI Oeika
MonexkynsipHoe y3HaBaHUE

MeKKJIeTOUHbIE B3aUMOJICUCTBUS U MEKKJIETOUHAS] KOMMYHUKAIIUS
[IpocTtpancTBeHHAast OpraHu3aiys OUONMOIUMEPOB

Kity6ok u rinoOyina

BuyTtpennee BpaleHre U oBOPOTHASE U30MEPHUS
Kondopmanmonnas sneprus o6enka

CoctosiHe BOAbI B OMOMOIUMEpax

Oco06eHHOCTH MTPOCTPAHCTBEHHOM OPTaHU3AIMN HYKJIEHHOBBIX KUCIIOT
CrpykTypa u (yHKIHOHUPOBAHUE OMOJOTHYECKUX MEMOpaH
Junamuka memOpaH

duznueckoe COCTOIHNUE U (Pa30BbIC MEPEXOIbI JIUIHIO0B B MEMOpaHax
MojenbHbIe JIUIHUTHBIE MEMOPAHbI

TpancnopT BemiecTB uepe3 OMoIornueckiue MeMOpaHbl
[TaccuBHBIN TTEpEHOC BEIIECTB Uepe3 MeMOpaHy

Hubdysus. 3axkon Ouka

Oo6neryennas auddy3us

OunpTpanus

AKTHUBHBIWA TPAHCTIOPT BEILIECTB

DJIEKTPOTE€HHbIE HOHHBIE HACOCHI

buosnexkTpuieckue moTeHIMaIbI

[ToTeHman Mokost B KJIETKax

3Ha4YeHUS JIECKTPOXUMUUYECKUX MOTCHIIMATIOB

Ypasuenue I onbamana

YpaBuenue Tomaca

[Torenuunan nencTBus

JlokanbHbIE TOKU

OcHOBHBIE MOCTYNAThl MOJIENU
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50. XomxkuHa U XaKkciau

51. HoHHble KaHaJbI KJIETOYHBIX MEMOpaH

52. CokpaTuTeabHBIC CHCTEMBI MBIIICYHO TKAaHU

53. OcCHOBHBIE MOJIOKEHHS MOJEIN CKOIB3AIINX HUTEH

54. buomexaHuKa MBI

55. ®yHmaMeHTaIbHBIC MOHATHS MEXaHUKH CIUIOIIHBIX CPEJT
56. HccnenoBaHus XapaKTEPUCTHK COKPAIAOITIUXCS MBITIII]
57. Kunernueckue cBOMCTBA MBIIIIIEI

58. Ilpormecc cokpareHus: KapAHOMHOITATA

59. Kiaccudukanus perentopos

60. PeuenTopHbIii MOTEHIIUAT

61. OcHOBHBIEC XapaKTEPUCTUKU U3TyUYCHHSI I €T0 OMOJIOTHIECKON aKTUBHOCTHU
62. PaanoakTHBHOCTH BEIlECTBa

63. DOKCIO3ULHOHHAS 103a U DKCHO3UIIMOHHAS MOIIHOCTD 0351
64. EcrecTBeHHbIC HCTOYHUKH paIAAIINH

65. IlepBuuHBIC peakIuy MOPAKEHUS KUBOU TKaHU

66. Pamuonns Boabl

Kpurepuii oueHuBaHusI YCBOCHHBIX 3HAHUM 00y4YaIOIUXCH

OneHka  «OTJIMYHO» -  BBICTABIAETCS  CTYJIEHTY, IIOKa3aBIIEMY
BCECTOPOHHUE, CUCTEMATU3UPOBAHHBIC, ITYOOKHME 3HAHUS Y4eOHON MpPOrpaMMbl
JTUCIUIUIMHBL U YMEHUE YBEPEHHO MPUMEHSATh WX Ha MPAKTHUKE TMPH PEIICHUU
KOHKPETHBIX 3a]1a4;

OneHka «XOpOLIO» - BBICTABISIETCS CTYACHTY, €CIM OH TBEPJO 3HAET
MaTepHua, TPaMOTHO | 10 CYIIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSATh MOTyICHHBIC
3HAHWS Ha MPAKTHKE, HO JOMYCKAeT B OTBETE WJIM B PEIICHUH 3a/7ad HEKOTOPHIC
HETOYHOCTH;

OreHKa «y/A0BJIETBOPUTEJIBHO» - BBICTABIISACTCS CTYACHTY, MOKa3aBIIEMY
pPa3pO3HEHHBIN XapaKTep 3HAHWW, HEIOCTATOYHO NPABWIbHBIC (OPMYITHPOBKH
0a30BbIX MOHATHHA, HAPYIICHUS JIOTHYECKOW IMOCIEAOBATCIIEHOCTH B HM3JI0KEHUU
MPOTPaMMHOTO MaTtepuajga, HO TPH ATOM OH BJIAJCET OCHOBHBIMU pa3jeiiaMu
y4eOHOM TporpaMMbl B HEKOTOPOM 00OBbeMe, HEOOXOIUMOM ISl JadbHEUIIero
OOy4EeHHS U MOXKET MPUMEHSThH MOJTYYEHHBbIE 3HAHUS 1O 00pa3Iily B CTaHJAPTHOU
CUTYaIlNH,

OreHKa «HEeYT0BJIEeTBOPUTEIbHO» - BHICTABIISICTCS CTYACHTY, KOTOPBII HE
3HAeT OOJIbIIIeH YACTH OCHOBHOTO COJIEpKaHUsSI yueOHOM MporpaMMBbl
JTUCITUTUINHBI, JOMYCKAeT rpyObie OMMOKU B (POPMYITUPOBKAX OCHOBHBIX MOHSATUN
JTUCITUTUTMHBI U HE YMEET MCII0JIh30BaTh MOTYUCHHBIC 3HAHUS TIPH PEIICHUN
TUITOBBIX MPAKTHUYECKHUX 3a]1a4.

OrneHoYHBIE CpeACTBA JUI WHBAJIWIOB W JIMII C OrPAaHUYCHHBIMU
BO3MOYKHOCTSIMH  3JIOPOBBSl  BBIOMPAIOTCS € YYETOM WX HWHIWBUAYAJTbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEM.
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— mnpu HEoOXONMMOCTH WHBAJIWAAM W JIHIAM C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH  3/I0POBBSl  MIPEAOCTABISACTCS JIOMOJHUTEILHOE BpeMs IS
MOJTOTOBKHM OTBETA Ha 9K3aMEHE;

— TMpU TNPOBEJIECHUU MPOUEAYPHl OICHUBAHUSA PE3YJbTaTOB OOyUYEHHUS
WHBAJIMJOB W JIMIl C  OrPAHUYEHHBIMH  BO3MOXKHOCTSIMH  3JI0POBbS
MpeayCMaTPUBAETCS MCIIOJIb30BAHUE TEXHUUYECKUX CPEICTB, HEOOXOJIMMBIX UM B
CBSI3U C UX MHIUBUYAIbHBIMA OCOOEHHOCTSIMU;

— TpU  HEOOXOAMMOCTH I OOydYalIMXCI C  OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JI0POBBbSI U HWHBAJIHIOB TMPOIEAYpa OIEHWBAHHS PE3yJIbTATOB
OOyYEHHSI TI0 TUCITUTUTHE MOYKET TTPOBOJUTHLCS B HECKOJIBLKO ITAIOB.

[Iponenypa olneHWBaHUS peE3yIbTATOB OOYYCHUS WHBAIUIOB W JIUI[ C
OTPAaHUYCHHBIMA  BO3MOXXHOCTSMH  3/I0POBbsI TI0  JUCITUIUIMHE  (MOIYIIIO)
peaycMaTpuBaeT NpenocTaBicHue HHpopManuu B (Gopmax, aJanTUPOBAHHBIX K
OTPaHUYCHUSIM UX 3I0POBbSI U BOCHPUSITHSI HHPOPMALIUU:

JUist U1l ¢ HApYIIEHUSIMU 3PEHUS:

— B IIeYaTHOU (hopMe YBEIMUYEHHBIM MIPUDTOM,

— B (hopMe dIIEKTPOHHOTO IOKYMEHTA.

Jist U1 ¢ HApyIICHUSIMU CITyXa:

— B IeyaTHoi (opme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JIJtst U1 ¢ HApYIIICHUSIMA OTIOPHO-/IBUTATEILHOTO amapara:

— B IeyatHou opme,

— B (popMe 2IIEKTPOHHOTO JTIOKYMEHTA.

JlaHHBIA TIepeYeHh MOXKET OBITh KOHKPETHU3MPOBAH B 3aBHCHUMOCTH OT
KOHTHUHT€HTa 00y4aroluXCs.

S. IlepeyeHb OCHOBHOW M JONOJHUTEJIbHOU Y4eOHOU JMTEpPaTypBhl,
HEe00X0AUMOI J1JI1 0CBOCHUS TUCHMILIMHBI (MOTYJIs)

5.1 OcHoBHasI JIuTEpaTypa:

1 CawmoitnioB, B.O. MeaunuHackas Onodusnka : y9eOHUK 11 By30B /
B.O. Camoiinos. - 3-e¢ uza., ucnp. u jgoi. - Cankr-IletepOypr. : CnernJlut, 2013. -
604 c. : Tabmn., un. - bubmmorp. B xH. - ISBN 978-5-299-00518-9.
http://biblioclub.ru/index.php?page=book&id=253912.

2 ®enopoa, B.H. Kparkuii kypc MeIMIIMHCKON W OHOJIOTMYECKOM
GbU3MKN C 2JIeMEHTaMU peaduIuTONIOrTHuU. JIEKIUM W ceMuHaphbl [DIEKTPOHHBIN
pecypc] : yue6. nocodbue / B.H. ®enopora, JI.A. CtrenanoBa. — DJIEKTPOH. J1aH. —
Mocksa : du3zmatiaut, 2008. — 622 c.

Pexnm J0CTYyII1a. https://e.lanbook.com/book/2150.

3. buodusuka [Tekcr] : yueOHO-meTommueckoe mocobme / M. T.
Bapsimies, I'. ®@. Konbitos, C. C. Jxumak, . WM. amxkos, H. C. AkuHI10B ; M-BO
oOpazoBanust u Hayku Poc. ®deneparumn, Kybanckuii roc. yH-1. - KpacHomap :
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[Kybanckuit rocynapctBennblii yauBepeuret], 2012. - 88 c. : mi. - bubauorp.: c.
83.

5.2 JlonoJIHUTEIbHASI JIUTEepaTypa:

1 Kynpsimos, FHO.b. Pamuanumonnass Ouodusuka: paguovacTOTHBIE U
MUKPOBOJIHOBBIE AJIEKTPOMArHUTHBIE U3IIy4YEeHUS [DIEKTPOHHBIN pecypce] : yueo. /
10.b. Kynpsmos, }0.®. IlepoB, A.b. Pyoun. — DOnexkTpoH. naH. — Mocksa :
®dwu3matiaut, 2008. — 184 c.

PexxuMm ntocryma: https://e.lanbook.com/book/2221.

2 Bonbkenmreiin, M.B. buodusuka [DnekTpoHHBIN pecypc| : y4eoO.
nocobne — DnekTpoH. nan. — Cankt-Ilerepoypr : Jlans, 2012. — 608 c.

Pexxum nocryma: https://e.lanbook.com/book/3898.

3 banesuna, O. II. ®usunonorus: OMOMOTEHIMANIBI U AJIEKTpUYECKas
aKTUBHOCTD KJIETOK : yueOHOe rocoOue s akajgemuueckoro Oakanaspuara / O. I1.
banesuna, A. E. Iaiinykos, U. FO. CepreeB. — 2-e u3z., nepepad. u gomn. — M. :
N3parensctBo FOpaiit, 2017. — 165 c¢. — (Cepus : bakanaBp. AkaJeMHYECKUN
kypc). — ISBN 978-5-534-04264-1.
https://biblio-online.ru/book/32C8B2F4-7134-4A53-8F04-A40313F1110A.

6. Ilepeuennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANIUOHHOM CeTH
«/HTepHeT», HeOOXOAUMBIX [IJISl 0CBOEHH S JUCHUILIUHBI

1. http://www.kubsu.ru/node/1145 - NudopmarmonHo-
obOpazoBaTenbHbIi KoMIuieke (moptan) Kyol'V.
2. http://e.lanbook.com -  DuekTpoHHO-OMOJIMOTEYHAsT  CHUCTEMa

uznarenbceTBa «Jlaupy. JlocTym: cBoOomaHbIM (M3 JokanpHOM cetn Kyol'VY);
aBTOPHU30BAHHBIN (M3 BHEIITHEH CETH).

3. http://elibrary.ru/defaultx.asp - HayuHnast sjekTpoHHas OuOIHMOTEKA
eLIBRARY.RU. Jloctym: aBToOpr30BaHHBIN (CBOOO HAS OHJIANH PErUCTpAITs).

4. http://biblioclub.ru - DIEKTPOHHO-OMOIMOTeUHAs cucTema
«YHUBEpCUTETCKass OMOIMoTeKka oHyakin». JlocTym: cBOOOAHBIA (M3 JOKAIBHOU
cetu Ky6Il'Y); aBropr3oBaHHBIH (M3 BHEIIHEH CETH).

5. http://www.netbook.perm.ru/soj.html -oGpazoBarenbHbIl KypHAIT Ha
caiiTe Www.1ssep.rssi.ru;

7. MeToanueckne YKa3aHusl JIA OOyYAKIIMXCH IO OCBOCHHUIO
AMCHHUIUIAHBI (MOIYJIs1)

CryaeHTy HEOOXOIMMO O3HAaKOMHUTBCA C TEOPETHUYECKUM MaTepUasioM,
pazo0parbcsi € MOPEIJIOKEHHBIM  PEHIEHWEM THUIIOBBIX I[PUMEPOB, 3aTeM
CaMOCTOSITEJIbHO PEIINTh MPUBEAECHHBIE 3a1aud. Eciy CTyJEHT HE CMOT IOHATH
OpUBEACHHBIM B YKa3aHHBIX 3aJlayHUKAX pa300p THUIIOBBIX NPUMEPOB B TOMU
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CTENEHHU, YTOOBI CaMOCTOSITEIPHO HCIOJB30BATh MPEMIOKCHHBIA QJITOPUTM IS
pEIICHNUs 3aJaHusl, TO OH MOKET TIOJTYYUTh KOHCYIBTAIUIO MPENOIaBaTEsl.

ComnpoBOXKJIEHUE CaMOCTOSITENILHOW pabOThl CTYJEHTOB OpPraHMW30BaHO B
CIIeIyromuX Gopmax:

- BBITIOJIHEHUE JIOTIOJHUTEIBHBIX 3aJaHUi B JTaOOpaTOpHBIX paborax (1o
UTOTaM BBINIOJIHCHUSI KaXXAOW J1abopaTOpHOM pabOTHl CTYACHT COCTaBIISCT
NOJIpOOHBIA OTUET, OMUPAsACh HA KOTOPHIN JODKEH B Oecene ¢ IMpernojaBaTesieM
MPOJIEMOHCTPUPOBATh,  3HAHUE  TEOPETHUECKOTO M DKCIEPUMEHTAIHLHOTO
MaTepuaia, oTHocserocs k pabore. [IpoBepka 3HaHMII CTyleHTa OCHOBAaHa Ha
KOHTPOJILHBIX BOTIPOCAaX, MPUBEACHHBIX B OMHCAHUHN PAOOTHI M JOTMOJHUTEIHHBIX
BOIPOCAX, KACAIOIINUXCS COOTBETCTBYIOIIMX Pa3/eiOB TUCIUTUINHEI),

- BBITIOJTHEHHUE IOMAITHUX 3aJaHUH 110 TPAKTUYECKUM 3aHSITHSIM.

- YCBOGHHE M JIOMOJIHCHHWE B pa3OupaeMble pas3ieibl TUCIUTUINHBI TPU
MOMOIIM 3HAHWKA TOMy4aeMbIX TIO CpPEICTBAM M3yYeHHUsS PEKOMEHIyeMOM
JUTEPATYPHI.

- KOHCYJIbTAllMM, OPraHU30BaHHbIC Ui Pa3bsCHEHUS MPOOJIEMHBIX
MOMEHTOB TPHU CaMOCTOSATEILHOM HU3YYEHHHM TEX WJIM UHBIX aCMEKTOB Pa3JieiioB
yCBaMBaeMoil HH(OpMAIUU B JUCITUTUIMHE.

B ocBoeHun AUCHUIUIMHBI WHBATUIAMU M JIMIAMH C OTPAaHUYCHHBIMU
BO3MOYKHOCTSIMU 37I0POBbsI OOJIbIIIOE 3HAYECHUE MMEET MHAUBUAYalbHAs ydeOHas
paboTa (KOHCYJIbTAIIUU) — IOTIOTHUTEIBLHOE Pa3bsICHEHUE YUeOHOr0 MaTepHraia.

NunuBuyaibHBIE KOHCYJBTAlMM IO  TMPEAMETY  SBIAIOTCS  BaXKHBIM
(bakTOpoM, CHOCOOCTBYIONIUM WHAMBUAyATH3alUA OOYYCHUS W YCTAaHOBIICHHUIO
BOCITUTATEIHFHOTO KOHTAKTa MEXK/Ty TPEIoiaBaTesieM U 00yJaromuMCcs HHBATHIOM
WJIH JIATIOM C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 37TOPOBBSI.

8. Ilepeuenbr HHGPOPMALNMOHHBIX TEXHOJOITHMH, HCIHOJb3yeMbIX MPH
OCYyLIeCTBJICHMH 00Pa30BaTeIbHOIO NMPoLecca Mo JUCUUILIMHE (MOXYJII0) (IPH
HEe00X0AUMOCTH)

8.1 Ilepeyenb HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecIIeYeHUs
He Tpedyercsi.

8.2 Ilepeuenb He0OXOAMMBIX MHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
He Tpebyercsi.

9. MaTepuaJibHO-TeXHHYECKas 0a3a, He00XoAuMas JJIs1 OCYLIeCTBJICHUSA
00pa30BaTEJILHOIO MPOLECCA MO AUCHUIINHE

MarepuaibHO-TEXHHYECKOE 00ECIIeUeHNE TUCIUTIITNHBI

Ne Bun pabor
(Mozynsl) M OCHALIEHHOCTD
1. 3aHATUS JEKUUOHHOTO | YueOHas ayniuTopus Ui MPOBEAEHUS 3aHATUH JIEKIIMOHHOTO
THIIA tuna ayz. 201C, ocHaleHHas Ipe3eHTaMOHHON TEXHUKON

(mpoekTop, 3KpaH, HOYTOYK) U COOTBETCTBYIOIIUM
nporpaMMHbIM obecnieuenueM (110).
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JlaGopatopHbie pabOTHI

VYyeOnas aymuTopust 17151 TPOBEACHHUS JIA0OPAaTOPHBIX PabOT
ayn. 3312C, 14C, ocnamieHHOE 1a00paTOPHBIM
000pyTIOBaHUEM.

I'pynmoBeie Aynuropus Ne 209C

(MHIUBHTYaTILHBIC)

KOHCYJIbTAITHN

Texymuii KOHTPOJIb, Aynutopus Ne 209C

MIPOMEKYTOUHAS

aTTecTanus

CamocrogreibpHas Kabuner ms camoctosrensHoi pabotsl 208C, 204C, 205C
pabota OCHAIIICHHBI KOMITBIOTEPHOH TEXHUKOH C BO3MOKHOCTBIO

MOAKIIOYEHUS K ceTH « HTepHET», IpOorpaMmMoi 3KpaHHOTO
YBEJIMYEHUS U 00eCIICUEeHHBIH 10CTYIIOM B 3JIEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTEIBLHYIO CPEAY YHHBEPCUTETA.
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