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1 Hesn 1 3a1a44 M3y4eHus JUCHUILIUHBI (MOLYJIs1).
1.1 Ileab ocBOeHMSI AN CHMIIJINHBI.

Llenpr0 MUCHUIIITUHBI SIBISIETCS. PA3BUTHUE Y CTYJIEHTOB JUYHOCTHBIX Kau€eCTB,
a Takke GopMHUpPOBaHUE OOMIEKYJIBTYPHBIX U MPOGECCHOHATBHBIX KOMIIETCHIINM B
o0NacTu  HCCIeNoBaHUs, pa3pabOTKH, BHEAPEHUS U COMNPOBONKICHUSA
MH(POPMALIMOHHBIX TEXHOJIOTHI U CUCTEM B COOTBETCTBUU ¢ TpeboBanusimMu OI'OC
BO mo nanHOMY HampaBiieHHIO MOATOTOBKH. B 9acTHOCTH MaHHAs AMCIMILIAHA
CTaBUT CBOEH IIETBI0O O3HAKOMUTH CTYJICHTOB C OCHOBHBIMH SIBJICHUSIMHU,
MOHSATUSAMHU, 3aKOHAMHA ¢ METOJaMH OMO(PU3WKH, HABBIKAMH IPOCTEUIITNX
MPaKTUYECKUX PACUYETOB, a TAK)KE DKCIEPUMEHTAIBHONU paboThl B 1abopaTopuu. B
Kypce U3JIaraloTCs OCHOBHBIC 3aKOHOMEPHOCTH OMO(PU3NYECKHUX SIBJICHUMA,
bopMyIUpYIOTCS 3aKOHBI OMOMU3UKH U H3y4daroTCs OMO(PU3MYECKUE CBOMCTBA
CUCTEM OHMOMOJIEKYJ Ha OCHOBE MOJICIBHBIX MPEACTABICHUN, HAIOTCA TMOHSATHUS
O6nodu3uku MemMOpaH, OEJIKOB, CIIOKHBIX MOJIEKYJISIPHBIX CHCTEM.

1.2 3agaun AUCHUIIJINHBI:

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

— MIPOJICMOHCTPUPOBATH OCHOBHBIC METOBI M aJITOPUTMBI PEIICHUS 337124,

— HAyYUTh NPUMEHSTh 3aKOHb (GU3UKK U OHODU3MKM B TEOPUM U HA
MPaKTHUKE;

— JaTh TIpeicTaBlieHrne 0 GyHIAMEHTAIBHBIX (PU3MUECKUX OMBITAX U UX POJIU B
pPa3BUTHH HAYKH;

— c(hopMHPOBATH Y CTYJICHTOB OCHOBBI €CTECTBEHHOHAYYHON KapTUHBI MUPA;
— BbIPA0OTaTh Y CTYJEHTOB HAaBBIKM MPAKTUYECKOTO MPUMEHEHHS 3aKOHOB U
Mozenel GU3uKA U OMO(MU3UKY K PEIICHUI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX U
TEXHUYECKHUX MPOOIIEM.

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

Hucrunnaa «brnodu3ndeckue OCHOBBI JKHUBBIX CHCTEM» OTHOCHUTCS K
JTUCIUIUIMHAM, BKJIIOYEHHBIM B BapHATHBHYIO 4acTh OOpa30BaTEIbHOTO IIMKIIA
OCHOBHOM npodeccuoHanbHON o0pa3oBaTenbHOM MIPOTrpaMMBbl
npodeccruoHabHOro odpaszoanus no cueruaibHoct 03.03.02 dusuka, mpoduib
dyHnaMmeHTanbHas GU3NKa ¥ BCETO HA €€ M3YYEHUE OTBOAUTCS 42 4. ayIUTOPHOU
paboThl. B cooTBEeTCTBHM C y4eOHBIM TIJIAHOM, 3aHSITHS IPOBOJISTCS B 8 cemecTpe.
3HaHUs, IOTYYECHHBIE B 3TOM KypC€, UCTOJb3YIOTCS B MOCIIEIYIOIIEH
PO eCCHOHATILHOM IESITEIIBHOCTH.



1.4 IlepevyeHb NIIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS M0 AUCHUILIHHE
(MOAyJII0), COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yJIbTATAMU 0CBOCHHSA
o0pa3oBaTeJIbHOI MPOrPaMMBbl.

B pe3ynbraTe 0CBOEHUS AUCIUIUIMHBI CTYACHT JOHKEH 0071a1aTh:

- CHOCOOHOCTH  MPOEKTUPOBaTh,  OPraHU30BBIBATH W  AHAIU3UPOBATH
neJaroruyeckyro JAesiTebHOCTh, OOecrneunBasl MOCIe0BaTEIbHOCTh H3JI0KEHUS
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 u3ydyeHnus yueOHONW AMCHUIUIMHBI
I | KOMIIET | KOMIICTECHIHH 00y4aronuecs JOIKHBI
. eHIMU | (MM ee 4acTH) 3HATH yMeTh BJaj1eTh
1 I1K-9 CriocoGHOCTHIO IIPUHILATIBI IIPUMEHSATH 3aKOHBI METOAAMH
IPOEKTUPOBaTh, | (GOPMUPOBAHUS U | MEXAHUKH IS UCCIIEI0BaHMS
OpPTaHU30BBIBATh | PACIIPOCTPAHECHUS | OMHCAHUS CTPOCHUS
U aHaJIM3UPOBATh | CUTHAJIOB B | HOABM>KHOCTH CJIOXKHBIX
MEIarOTMYECKYI0 | KHUBOM 0enKoB, MOJIEKYJI
NesITeIbHOCTb, OpraHu3zMe,  HX | MEXaHHYECKHUX VYrneBoaoB
obecrieunBast ponb Omodu3uKe | CBOMCTB MeMOpaH U | (MOHOCaxXapu[
[I0CJIeI0BATENbHO | YYBCTB, CUCTEMY | MBIIIEYHBIX OB) UX
CTh U3JIOKEHHS KPOBOOODAIICHUSI | COKpPAIICHUH; du3ugeckux u
MaTepuaia u u OOMEHHBIE | THIPOJUHAMUKU — XUMHUYECKUX
MEXIUCIHIUINHA | MTPOIECCHI B | ONHUCAHWS JBW)KEHUS | CBOWCTB /IS
PHBIE CBSA3H opraHuzme YKHUJIKOCTH B NOHUMAaHHUA U
bu3uky ¢ OpraHu3Me; OTICaHHS
JIPyTUMH MOJIEKYJISIPHOM pOJIH B ’KMBOM
JTVCIUTUTAHAMH. bu3uku u opraHuzMe
TEPMOJIMHAMMKH -
IPOLIECCOB
mupdy3uu u
TEPMOINHAMHYECKU
X CBOMCTB MeMOpaH;
DIIEKTPOCTATUKH -
OMOBTIEKTPUIECKUX
MOTEHIMAJIOB U
AIIEKTPUUYECKUX
B3aMMO/ICCTBU;
AIIEKTPOJMHAMUKHU —
pacrpocTpaHeHHS
AJIEKTPOMArHUTHBIX
BOJTH U
AIIEKTPUUYECKUX
TOKOB




5
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 JEKIIMOHHOTO TUTIA 22 22
JlaGopaTopHble 3aHATHS 20 20

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

HWnas koHTaKkTHas padora:

KoHnTtposb camocTositenbHOM padoThl (KCP) 2 2
ITpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHass padoTa, B TOM YHCJIe:
Kypcosas paboma - -
IIpopabomxka yuebHnozo (meopemuueckoeo) 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 HaumenoBanwue pa3aenon KonnuectBo yacos
pasznerna Bcero | Ayautopnas pabora CamocTosiTeIpHas
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
3 KuneTtnka OMOIOrHYECKHUX 12 4 4 4




MIPOIIECCOB

bruoduszuka MmeMOpaHHBIX 11 3 4 4
MIPOIECCOB

MonenupoBanue 11 3 4 4
OMopU3NIECKUX

MIPOIIECCOB

buodwuszuka mpimedHoro 11 3 4 4
COKpAITCHHS

DNeMEeHTHI paualiOHHON 6,8 3 3,8
onohu3nKu

Bcero 22 20 27,8

2.3 Conep:xanue pa3iesioB JUCHUILIMHBI:

2.3.1 3aHATHA JEeKIIUOHHOT0 THIIA

Ne | HaumeHnoBaHue Coaep:xanue pasaesa ®opma TeKyl1ero
n/n | pa3nesa KOHTPOJIsI
1 Beenenne B ouodpusuky | [Ipeamer u 3anaun 6mopu3nKy. KoHntponbnas
buonornueckue u puznueckue pa0ora,
MIPOLIECCHI U 3aKOHOMEPHOCTHU B KUBBIX | TEXHUYECKUH OTUET
cucremMax. Merononorudeckue 110 1a00paTOpHBIM
Bonpockl onodusuku. Mcropus paboTtam
pa3BUTHS OTEUECTBEHHONW OMODU3UKY.
MakpoMosekyiia Kak OCHOBa
OpraHu3any OUOCTPYKTYD.
[IpocTpancTBeHHast KOHPUTYpAIUSI
OHOTMONIMMEPOB. Y CIIOBUS
CTaOUIILHOCTU KOHPUTYpaLlUU
MaKpOMOJIEKYJL.
2 TepmoanHamuka [IepBbIil 3aKOH TEPMOAVMHAMUKH WU KoHntponbnas
OMOJIOTHYECKUX 3aKOH COXPaHEHMsI U IIPEBPALLCHHUS pa0ora,
MPOLIECCOB sHepruu. Bropoii 3akoH TEXHUYECKUM OTUET
TepMoAuHaMUKU. [[puMeHnmMocTh 10 1a00paTOpHBIM
BTOPOT'0 3aKOHA TEPMOJIMHAMUKH K paboTtam
6uocucremam. Bropoii 3akoH
TEPMOJAMHAMUKHU B OTKPBITHIX
cucremax. CBsA3b U3MEHEHMS SHTPOIINH,
C IPOTEKAOIIMMH B HEU
HEOOpPaTUMBIMH ITPOLIECCAMHU.
TepMonnHaMuyeckoe conpsKeHNe
npoueccoB. CootHomeHus OH3arepa.
Teopema [IpuroxunHa.
3 Kuneruka @DYHKIIMOHUPOBAHUE IIEIOCTHON KonTponbHas
OMOJIOTHYECKUX OMOJIOTHYECKOW CHCTEMBI. pabora,
IIPOLIECCOB Cunepruueckue 3¢ (HeKTsl. TEXHUYECKUH OTUET

Kunernueckuit moaxo. ABTOHOMHAas
WJIU CTallMOHApHAsl CUCTEMA.

Y CTONYMBOCTH CTAllMOHAPHBIX
cocTossHUM. MccaenoBanue IOBEACHUS

1o 1abOpaToOpHBIM
pabotam




CHUCTEMBI, MOJICTTUPYEMOM

Qg depeHInaTbHBIMI YPAaBHEHUSMHU.
KauecTtBenHoe uccienoBanue
KMHETHYECKUX cUcTeM. budypkammu.
Bproccenarop. buonoruueckue
Tpurrepsl. Kunernka gepMeHTaTHBHBIX
npoueccoB. Kuneruka
(epMEHTATUBHBIX MPOLIECCOB

buoduszuka
MEMOpaHHBIX
MIPOIIECCOB

CtpykTypHO-GyHKIIHOHATIbHAS
opraHu3aius OMOJIOTUYECKUX
MeMOpaH. Kierka kak sieMeHTapHas
xuBas cucrema. CTpoeHHE KIETKU U
ouosornueckre Mmemopanbl. OCHOBHBIC
(byHKIMN OMOJIOTHYECKUX MEMOpaH.
Pa3BuTue npencrabieHuii o
CTPYKTYPHOH OpraHM3aluu MeMOpaH.
MonekynsipHasi opranu3anus
ouonornyeckux memOpan. Cocras
o6uomemOpaH. Boja kak coctaBHOM
aneMmeHT omomeMOpan. CTpykTypa
BOJbI B OoMeMOpaHax. MexaHnuueckue
CBOMCTBa MeMOpaH. Ynpyras
MOTeHIIUaIbHas dHeprus. Moayns
MOBEPXHOCTHOTO N30TEPMHUYECKOTO
ckarud. [loBepXHOCTHBIM MOIYIb
YIPYTOCTH MPH CABUTE. YIPYroCTh
TJIOCKUX OMCIIOMHBIX JIMITHUTHBIX
MeMOpaH.

Tpancnopt BeliecTB yepes
ouonornyeckne MmeMOpansl:ITaccuBHBIN
TPaHCIOPT BELIECTB Yepe3
O6rnomemMOpaHbl. XUMUYECKUN U
ANEKTPOXUMUYECKUN TOTEHIUAIIBI.
Knaccudukanus BUIOB TaCCHBHOTO
TpaHcnopta. [Ipocras nupdysus
HEDJIEKTPOJIUTOB. 3aKOHBI DHKa.
[Iponunaemocts U KOApGUIUEHT
mudy3uu. Hecranimonapuas
mudoysus. uddysus uepes nopsl.
HNonnskie Hacockl. Yuactue AT®a3 B
aKTUBHOM TPAHCIIOPTE HOHOB Yepe3
Ouosornyeckue MeMOpaHBI.
DOKBUBAJICHTHAS CXeMa aKTHBHOTO
TpaHCIIOpTA.

brosnexTpudeckne MOTEHIHABL:
[Torennman nokos.
Onexktpoanddy3MOHHBIN TPAHCTIOPT
MOHOB uepe3 MeMOpany. [loTenuuan
Hepncra. YpaBaenue I'ennepcona.
[TpubnuxeHne MOCTOSHHOTO TOJSL.
VYpaBnenue ['onbamana s
MeMOpaHHOTro noteHImana. [lorenuman

KonTponbhas
pabora,
TEXHUYECKUUN OTUET
10 J1a00paTOPHBIM
pabotam




nerctBud. I3MepeHne noTeHIHaIoB B
BO30yaUMbIX MeMOpaHax. MonHbie
TOKH B MeMOpaHe akcoHa. Meron
(uKcay noTeHIHaia.
DKBUBAJICHTHAS DJICKTPUYECKAsl CXeMa
MemOpansbl. Paznenenue MeMOpaHHOTO
TOKa Ha KOMITOHEHTHI.
PacnipocTpanenue HEpBHOTO UMITYJIbCA
BJI0JIb BO30YJMMOTO BOJIOKHA.
KaOenbHble CBOMCTBa HEPBHBIX
BOJIOKOH.

MopaenupoBanne
OMopu3MIECKUX
IPOIIECCOB

3aKOHOMEPHOCTH IMTPOIIECCOB
muddy3un B OMOTKaHAX 711 OMHAPHBIX
Y MHOTOKOMITOHEHTHBIX CUCTEM.
Mertoab! pelieHus: ypaBHEHUs
muddysun (meroq Dypre, MeToq
Jlannaca, ypasuenue [lyaccona).
I'pannunslie ycnoBusd. 1-4, 2-1 u 3-1
KpaeBble 3a/1aui. CMelIaHHbIe KpaeBble
3a/1a4u. 3a/1a4M ¢ HEOITHOPOAHBIMU
I'PAaHUYHBIMU YCIOBUSIMH. Y paBHEHHE
QG Qy3un ¢ nepeMeHHbIMU
kod(pdunmenramu. Henuuelineie,
HECTallMOHAPHBIC YPAaBHEHHS
MacconepeHoca. Pa3HOCTHbIE cXeMbl
peleHHs ypaBHEHHS
muddysuun.Marematudeckoe
MO/JICIIMPOBAaHHE MTPOIECCOB
pacrpocTpaHeHHs TeIia B OMOTKaHAX

KoHntponbnas
pabora,
TEXHUYECKUM OTUET
1o 1ab0paTopHBIM
paboram

buodusuka mpitmedynoro | OCHOBHBIE THITBI COKPATUTENBHBIX U KonTponbHas
COKpallleHUs MOABMXKHBIX cucTteM. CTpyKTypa u pabora,
(YHKITMOHUPOBAHHE MONIEPEYHO- TEXHUYECKHUH OTUET
I10JIOCATOM MBIIIIIBI TO3BOHOYHBIX. 10 1abOpaTopHBIM
buomexannka mpiipl. [[puHIUTBL pabotam
npeoOpa3oBaHus YIHEPTUHU B
MEXaHOXMMHYECKHX CHCTeMaXx.
TepMoanHaMHUYECKHUE, SJHEPIETHUECKUE
Y MOII[HOCTHBIE XapaKTePUCTUKU
COKPATHUTCIbHBIX CUCTEM. TeOpI/II/I
MEXaHH3Ma MBIIIIEYHOTO COKPAIICHUS.
DeMeHTbI OcHOBHbIE XapaKTepUCTUKH U3ilyueHus: | KoHtponbHas
paaualuoHHON 1 ero OMOJIOrMYeCcKOi aKTHBHOCTH. pabora,
onopu3uKu buonornuecku skBUBaJICHTHAA J103a. TEXHUYECKUMN OTUET

EcrecTBeHHBIE HCTOUYHUKHU PAUALINH.
[TepBuuHBIE peakny NOPAKECHUS
JKUBOM TKaHU. Paanonus BOJbI.
Paanonns opraHn4ecKkux MOJEKYJ

1o 1abopaToOpPHBIM
pabotam

2.3.2 3aHATHA CEMUHAPCKOI0 THIIA




3aHATUS CEMUHAPCKOTO TUIIA HE IPETYCMOTPEHBI.

2.3.3 JlabopaTopHble 3aHATHA.

No dopma
n/n | HammeHoBaHue pa3iena ;I;‘g:) n:eﬂona}me A1200paTOpHLIX TEKYILETOo
KOHTPOJLS
1 | Breacnue B Onodusuky Nel Bsenenue B 61,10(1)1/13141(}/ TEXHUYSCKHUH OTUET
110 J1a0OPaTOPHBIM
paboram
2 | TepmopuHaMuka No2 Tepmonunamuka TEXHUYECKUN OTYET
OMOJIOTMYECKHX GUOJIOTHYECKHX TIPOLIECCOB 110 J1a0OPaTOPHBIM
MpOHeccon Ne3 Hccrenosanue padoTam
OpPraHMYECKUX MOJIEKYII
3 | Kuneruka Ne4 CDYHKHI/IOHI/IpOBaHI/Ie TEXHUYSCKHUH OTUET
OMOJIOTMYECKHX GHOIOTHIECKOM CHCTEMEL 110 J1abOPaTOPHBIM
fpotieccon Ne 5 Kunernka Gronornueckux | P200TaM
IIpoLccCcoB
Ne6 CraumionapHbIe COCTOSTHUS
ouocucreM
4 | buogusnka memOpanubix | Ne 7 bronornueckue MEMOpaHbl | TEXHUYCCKUN OTYET
Tporeccos Ne 8 Mexanuueckre CBOMCTBA 110 J1a60paTOpHbIM
MeMGpan paboTtam
Ne 9 ITaccuBHBIN TpaHCTIOPT
BEILIECTB Yepe3 OMOJIOrMYeCKUe
MeMOpaHBbI
NelO AxTuBHBIN TpaHCTIOPT
BCILIECTB Yepe3 OMOJIOTMIECKUE
MeMOpaHbI
Nell buodusznueckoe
UCCleIoBaHne MeMOpaH
5 | MozaenupoBanue Nel2 MonaenupoBanue TEeXHUYECKUH OTUET
onoduznueckux 6HO(GH3HIECKUX TIPOLIECCOB 110 J1JabopaTOpHBIM
fipotneccon Nel3 MonaenupoBanue paboram
OMOJIOTUYECKHUX CUCTEM
6 | buopusnka meieunoro | Ne 14 Bruodu3uKa MBIIIEYHOTO TEXHUYECKUNA OTYET
COKpaIIeHUs COKpAILLICHHS 110 J1abOPaTOPHBIM
Ne 15 Dnexrpoxumuyeckuit padoram
ITIOTEHIAI
7 | DaeMeHTHI Ne 16 DiaeMeHTEI pa,HHaL[HOHHOfI TEXHUYCSCKHH OTUET
paIHaoOHHON 6rOGU3HKH 10 J1abOpaTOPHBIM
O61opU3UKU paboram

2.3.4 IllpumepHasi TeMAaTHKA KyPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboThI - HE IPEAYCMOTPEHBI.
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2.4 Ilepeyenn yueOHO-MeTOAN4eCcKOro o0ecneueHust hi i £
CaAMOCTOATEJILHOM PA0OTHI 00YYAIOUIMXCS 10 IMCIUIIUHE (MOILYJII0)

[TepeueHs yueOHO-METOANMYECKOTO 00SCTICUCHUS JUCIIUILTAHBI

Ne Bug CPC o
T10 BBITIOJIHEHUIO CAMOCTOSITEIIbHOM paOOThI

[IpopaboTka .
1 | reoperieckoro Metoanyeckie pEeKOMEHAAMM 10 OpPraHM3alUU  CaMOCTOSITEIbHOMN
pabotsl ctynentoB, PI'bOY BO «KyoI'Y», 2012. - 33 c.
marepuaa
1. bymenesa FO.M. Kak npaBuinbHO Hanucaths pedepar, KypcoByIO U IH-
IJIOMHYIO paboThl: YueOHOoe 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 WM.H. Pedepatsl, KypcoBble U IUIUIOMHBIE pabOTHI.
Metoauka MoAroToBKM M odopmieHus [DNeKTpoHHBIA pecypc]: yuel.
nocodue — JaexTpoH. naH. — M.: [lamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

[TonroroBka | Beuierxanuna A.O. JlenoBble U Hay4HbIE Ipe3eHTALMU [DJIEKTPOHHBII
Ipe3eHTalMu | pecypc]: yuebHoe mocobue — DnekTpoH. faH. — M., bepnun: [lupekrt-

3

110 TeEME Menna, 2016. — 115 c.

pedepara http://biblioclub.ru/index.php?page=book view red&book id=446660.

VY4eOHO-MeTOMYECKNE  MaTepuaibl Uil  CAMOCTOATEIbHOW  paboThl
oOyJaroluxcs U3 Yuciaa MHBAJIUIOB U JIUI C OFPaHUYEHHBIMU BO3MOXKHOCTSIMHU
3n0poBbs (OB3) npenocraBistorcs B popmax, aqanTUPOBAHHBIX K OTPaHUUYEHUSIM
WX 3I0pPOBbS U BOCTIPUATHS HHGOPMAITUH:

Jis AuIL ¢ HapyIICHUSMU 3pEHUSI:

— B II€YaTHOU (hopMe YBEJIMYEHHBIM HIPUDTOM,

— B (hopMe JIEKTPOHHOT'O TIOKYMEHTA,

JIns u1 ¢ HapyIIEHUSIMU CITyXa:

— B IeyatHou opme,

— B (popMe 2IIEKTPOHHOTO JTOKYMEHTA.

Jjis Au1l ¢ HapyLIEeHUSMH OTIOPHO-JBUTAaTEIbHOTO arapara:

— B IeyaTHoi (opme,

— B (popMe 3JIEKTPOHHOTO TIOKYMEHTA,

JlaHHBIN TepedYeHb MOXKET OBbITh KOHKPETH3UPOBAaH B 3aBUCUMOCTU OT
KOHTHHI€HTa 00yYaroUInXcs.

3. O6pa3zoBaTe/ibHbIE€ TEXHOJIOTUH

bonpmias 49acTh JEKIMHM W TPAKTHYCCKHUE 3aHATHS IPOBOASATCA C
WCIIOJIB30BaHUEM JOCKH M CIIPAaBOYHBIX MarepuasioB. JIJIsi MpOBEICHHUS MEHBIICH
YaCTH JICKIIMOHHBIX 3aHATUNA HCHOJB3YIOTCS MYJIBTHMEAWNHBIC CpPEICTBA
BOCIIPOU3BEJICHUSI  AKTUBHOTO  COJEPKUMOTO, TO3BOJISIONIETO  CIYIIATEIIO
BOCIIPUHUMATh OCOOEHHOCTH H3ydaeMoW Mpodeccuu, 3a4acTyl0 Wrparonme



https://e.lanbook.com/book/93331
https://e.lanbook.com/book/93303
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660
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pelalollyl0 poJib B MOHMMAaHWUW M BOCHPHUATHH, a TaK k€ (OPMHUPOBAHUU
npodecCUOHATBHBIX KOMIETEHIUH.

[To m3ydaemoli AMCUUIUIMHE CTYIEHTaM IMPEJOCTaBISIETCS BO3MOXHOCTH
OTKPBITO TOJIb30BaThbCsl (B TOM 4HCJIE€ KOMUPOBATh HA JIMYHBIE HOCHUTEIH
MHQOpPMALIMK) TOATOTOBICHHBIMU BEAYIIUM JAaHHYIO JUCHUIUIMHY JIEKTOPOM
MaTepHrajaMH B BUJIE FJIEKTPOHHOTO KOMILUIEKCA COMIPOBOKACHHUS, BKITIOUAIOIETO B
ceOsi: DJIEKTPOHHBIE KOHCIEKTBHI JIEKIUH; ODJIEKTPOHHBIE BapuUaHTBl y4eOHO-
METOJIMYECKOTUX TOCOOMM Ui BBHIMOJHEHHs JaOOpaTOPHBIX 3aJaHUil; CIUCKU
KOHTPOJIbHBIX BOIIPOCOB K Ka)/I0H TeME N3y4aeMoro Kypca.

[Ipu peanuzanmu yueGHON pabOTHI O OCBOEHHUIO Kypca «buodusmueckue
OCHOBBI JKHMBBIX CHCTEM» HCIIOJNB3YIOTCS COBpeMeHHble 00pa3oBaTe/ibHbIE
TeXHOJIOTUH:

L4 I/IHCI)OpMaHI/IOHHO-KOMMYHI/IKaL[I/IOHHBIe TEXHOJIOTUH,
L IMPOCKTHBIC MCTOIbI 06yquI/151;
L HCCICAO0BATCIILCKHNC MCTOJbI B 06y‘-I€HI/II/I;

VYcnemHoe ocBoeHME —Marepuana  Kypca  IpeAnojaraer  OOJbIIyIO
CaMOCTOSITENIbHYIO padoTy OakalaBpOB U PYKOBOJACTBO 3TOW pabOTON CO CTOPOHBI
IIPENOAABATEIIEH.

CamocrosiTenbHass paboTa CTYAEHTOB SIBIISIETCS. HEOTHEMIIEMOM YacThbIO
npouecca noArotoBku. Ilox camocrosTenbHOM paboOTOW MOHMMAETCA YacTb
yuyeOHOU IJIaHUpyeMO paboThl, KOTOpas BBINOJHSAETCS IO 3aJaHUI0 U IpU
METOJUYECKOM PYKOBOJCTBE IIpenojaBaTelisi, HO 0€3 €ro HemnocpeiCTBEHHOTO
Y4aCTHS.

CaMmocTosTenbHass paboTa HampaBlieHA Ha YCBOCHHE CHCTEMbl HAYYHBIX U
npo¢eCCUOHATIBHBIX 3HAHUM, (POPMUPOBAHUS YMEHUN U HABBIKOB, PUOOPETEHUE
ONBbITA  CAMOCTOSITENIBHOM  TBOpueckon  aesrenpHocTH. CPC  momoraer
(opMHpOBaTh KYyJBTYPY MBILUIEHUSI CTYIAEHTOB, PACIIUPATH MO3HABATEIbHYIO
NEeSATEIbHOCTbD.

Buasl camocTosiTennbHOM pabOThI 1O KYpCy:

@) no yenam: NOAroTOBKA K JIEKIUSAM, K UTOTOBOMY KOHTPOJIIO.

0) no xapaxmepy padomovl: W3y4YCHUE JIMTEPATYPbl, KOHCIIEKTA JICKIIWM;
MOMCK JIUTEPATyphl B OHMOIMOTEKE; KOHCIEKTUPOBAHME PEKOMEHIyeMOW s
CaMOCTOSTEJIBHOTO U3YUYEHHUSI HAYYHOH JINTEPATyphl; PELICHUE 3a/1a4, TECTOB.

o B TeueHme ceMecTpa CTYIEHTBHI BBINOJHSIOT 33JaHUs, yKa3aHHbIE
[PENOIABATEIIEM.

B Xozme neKkuMOHHBIX M JAOOPATOPHBIX 3aHATHM  MpeArnojaraercs
HCIIOJIb30BAaHNUE KOMIMBIOTEPHBIX TEXHOJOTUN (MMPE3EHTALMH IO HEKOTOPBIM TEMaM
Kypca).

B ydeOHOM mpornecce MCHOIb3YIOTCS aKTUBHBIE MU MHTEPAKTUBHBIE (POPMBI
POBEICHUS 3aHATUN: METOJ MPOEKTOB, METOJ IOMCKA OBICTPHIX PEIICHU B
rpymnmne, MO3roBoi ITYpM.

WNHTepakTUBHBIE TEXHOJOTHUH, UCTIOJIb3yEeMbI€ MTPU U3YUYEHHUH TUCHUTUTUHBI

Cemectp Bun 3anstus Hcnonk3yemble MHTEpPAKTHBHBIC Konuaectso
(JI, TIP, JIP) 00pasoBaTenbHbIC TEXHOJIOTUH 4acoB

7 JI METOJI IPOEKTOB 1
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JIP METO/I TIONCKa OBICTPBIX PEIICHHH B Tpynme, | 1
MO3rOBOM IITYPM

Umoco: 2

HHTepaKTI/IBHOCTI) noaadyn Marcpualia npeamojgaract HeE TOJIbKO
BBaHMOHeﬁCTBHﬂ BHU/Ia «IIpCIioaaBaTeCiib - CTYACHT» U KCTYACHT - IPCIIOAaBaATCIIb),
HO U «CTYACHT - CTYACHT».

K HHHOBAIMMOHHBIM TCXHOJIOTHUAM, MCITIOJIB3YyCMBIM B IIPCIIOJaBaAHUN
AUCHUILINHBI, OTHOCATC:A CICAYIOINC TCXHOJIOTHH:

Auckyccust
B0O3MOXHOCTP ~ JAMCKYCCHHM  MpEAIoiaraeT yMEHHE  BbICKa3aTh

COOCTBEHHYIO HJCI0, TMPEUIOKUTh CBOW NYTh pEIICHUS, apTyMEHTUPOBAHO
OTCTauBaTh CBOKD TOYKY 3PEHHs], CBSI3HO H3J1ararb MbICIU. [lone3Hsl clienyromue
3aJlaHUs: COCTABIICHUE TUIaHA PEIICHUs 3a/1a4H, MOUCK JPYTroro crnocoda pemeHus,
MPOBEJICHUE BBIKIAJA0K B OOpPAaTHOM MOPSJIKE, pACCMOTPEHUE 3a7ad C JIMITHUMU U
HEJIOCTAIOIIMMU JaHHBIMU, pedepaTUBHBIE UM TBOPUYECKUE JOKIAJbl CTYIACHTOB:
dbparMeHT TEOpPETHYECKOro MaTepuana, HHTEPECHBIM NpuMep, HecTaHIAapTHas
3agaya. CTyneHTaM NOpeaiaraeTtcs CpaBHUTh W MPOAHAIM3UPOBATH BapUAHTHI
pelieHust, 00CyIUTh AOKJIaJ, BRICKa3aTh CBOE MHEHUE, 3a]1aTh BOMPOCHI.

Bonpocsl, BEIHECEHHBIE HA TUCKYCCHIO:

1. CocraBiieHUE TIJ1aHA U TTIOMCK PEILICHUS 33]1a4u.

2. Pemenue 3aa4 pa3iuyHbIMU CIIOCOOaMHU.

3. B3auMHas u camomnpoBepka 3HaHUH U OOCYXJICHHE IMMOJIYYCHHBIX
pEe3yIbTaTOB.

4, CamoCTOSITENBHOE COCTABJICHUE 3a4a4 110 YKa3aHHOW TEME.

S. OBnazeHue mpueMaMd W METOJAaMH CaMOKOHTPOJS TpPU OOyUYEeHHH
MaTeMaTHKH.

NHTepakTHBHBIE METObI 00y4YeHUs

CylecTBEHHYI0 ITOMOIIb OKa3bIBAIOT CHEIUAJIbHO COCTABJICHHBIE
3amanus (METOAMYECKHe pa3padO0TKH, pabouue TeTpagu) Mo Kypcy, B KOTOPBIX
JaeTCsl KpPaTKOE W3JI0KEHUE TEOPETUYECKOM 4YacTh, MPUBOAATCS PELICHUS
TUIOBBIX TPUMEPOB, MpPEMJIaraloTcsl 3aJaHus JJISI CaMOCTOSITEbHOM pPalOoThI
pPa3HOrO0 ypOBHA CJHOXHOCTU. CTYIEHT HMEET BO3MOXKHOCTH O3HAKOMHUTHLCS C
TEOPETUYECKUM MaTepualioM, pa3o0paThCs B MPEAJIOKEHHOM PEIICHUH TUIIOBOTO
MpUMEPA, 3aTEM CAMOCTOSITEIILHO PEIIUTh 3afauu. Bee ato:

- MO3BOJISIET KAXAOMY CTYIEHTY TMEPEUTH OT JESITEIbHOCTH TOJ
PYKOBOJACTBOM MPENoAaBaTesi K CaMOCTOSTEIbHOM M JaeT BO3MOKHOCTh
MPOBEICHUSA CAMOKOHTPOJIS;

- TOBBITIIAeT Y(PPEKTUBHOCTD U Ka4€CTBO OOYUCHHS;

- obecneynBaeT MOTHBBI K  CaMOCTOSITEIbBHOW  IMO3HaBAaTEIIbHOMN
NEATENBHOCTH;

- crocoOCTByeT yriayOJMeHHI0 MEXKIPEIMETHBIX CBS3€H 3a CUET MHTETpaIluu
“H()OPMAITMOHHON U TPEIMETHON TTOAITOTOBKH.
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JIns nun ¢ OrpaHWYEHHBIMU BO3MOYKHOCTSIMH 30POBbS IPENYCMOTPEHA
Opra’u3anys KOHCYJIbTALMU C UCIIOJIb30BAHUEM 3JIEKTPOHHOM ITOYTHI.

4. OIICHO‘IHLIe Cpeacrea AJasA TEKYHIEro KOHTPOJIA YCHEBACMOCTH H

MPOMEKYTOYHOMN aTTECTAUU

4.1 ®oHa OLEHOYHBIX CPEACTB ISl POBeAeHNs TeKYlIel aTTecTalun

OO0s13aTENbHBIMY PU U3YYEHUU TUCHUTUIHHBI SIBISIFOTCS CIICAYIOLIUE BUIbI
CaMOCTOSATENbHON padOTHI:

- pa300p TEOPETUYECKOr0 MaTepHralia o MOCOOUSIM U KOHCIIEKTaM JIEKIIHIA;

- CaMOCTOSITENIBHOE N3YYEHUE YKa3aHHBIX TEOPETUUECKUX BOIIPOCOB;

- peuieHue 3a1a4 1o TemMam.

JlaGopaTopHble 3aHATHSA

Nel BBenenue B OMohHU3UKY

1. MeTononoruyeckre BOpochl OMoPpU3nKu
2. Hctopust pazButusi onopusuku
3. MakpomoJieKyJjia Kak OCHOBAa OpraHu3ali OUOCTPYKTYP

No2 TepMoMHAMHUKA OMOJIOTHYECKUX IPOIIECCOB

1. [IpuMeHUMOCTBH BTOPOTO 3aKOHA TEPMOJMHAMUKH K OMOCHCTEMaM.

2. BTopoii 3aK0H TEPMOJIUHAMUKHU B OTKPBITBIX CUCTEMAX.

3. CBsi3b U3MEHEHUS SHTPOIHUHU, C TPOTEKAIOITUMHU B HEH HEOOPATUMBIMU
IIPOLIECCAMM.

4, TepMmoauHaMuuecKoe CONPSKEHNE MPOIIECCOB.

Ne3 HccnenoBanne OpraHM4ecKuX MOJIEKYJI

1. MeToapl  W3ydeHUS ~ TEPMOAMHAMHYECKHX  CBOMCTB  MPOCTHIX
OpPraHUYECKUX MOJIEKYII.

2. [IpumeHeHrne METOJOB TEPMOXUMHUHM [UJIsl HCCIEAOBAHUS PEaKIIHid
OKHCIICHUSI OPTAHUYECKUX MOJICKYJI.

3. UccnenoBanre (HakTOpoB CTAaOMIBHOCTH CTPYKTYpbl M (DU3UKO-
XUMHUYECKHUX CBOMCTB OPraHMYECKHX MOJIEKYJI

No4 OVHKIIMOHUPOBAHUE OMOJIOTHUECKOU CUCTEMBI

1. I{enocTHas Ouosornyeckas CUCTEMa
2. Cunepruueckue 3pQHeKTsl.
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3. Kunernueckuii noaxo.
4, ABTOHOMHAsI WJIA CTAallMOHAPHAsI CUCTEMA.
5. Y CTOMYHMBOCTH CTAIIMOHAPHBIX COCTOSTHUM.

No 5 KuHeTnka OMOJIOTHYECKUX IIPOIIECCOB

1. HccnenoBanne ITOBEJICHUSA CHUCTEMBI, MOJIEITAPYEMO
muddepeHIMaTbHBIMUA YPAaBHEHUSAMHU.

2. KauecTBeHHOE HCCIeT0BaHIE KHHETUYECKUX CUCTEM.

3 buonornueckue TpUrrepsl.

4. Kunetrka epMeHTaTUBHBIX MTPOIECCOB.

5 Kunetnka epMeHTaTUBHBIX MTPOIIECCOB

No6 CrarmmoHapHbIE COCTOSIHUS OMOCUCTEM

1. MHOX€CTBEHHOCTh CTALIMOHAPHBIX COCTOSIHUM.

2. buonornyeckue TpUITEPBl, CHJIOBOE M IMAPAMETPUUYECKOE
NEPEKIIIOUEHNE ONOJIOTMYECKOTO TPUITEPA.

3. Mopenp OuomOrHYeckoro oTdopa M3 JIBYX paBHOIPABHBIX
AHTarOHUCTUYECKHUX BUJIOB.

4.  MHOXECTBEHHOCTh CTallMOHAPHBIX COCTOSIHMM B

(bCpMGHTaTI/IBHBIX CHCTCMaAX C CY6CTpaTHBIM I/IHI‘I/I6HpOBaHI/IeM

No 7 buonornueckne MeMOpPaHbI

1. CrpyktypHO-GYHKIIMOHATBHAS OpraHu3anus OMOJIOTMYECKUX
MeMOpaH.

2. Knetka kak anmemeHTapHas >kxuBasg cuctema. CTpoeHuE KIETKH U
OnoJornyeckue MeMOpaHsl.

3. OcHOBHBIE (PYHKITUU OMOJTOTUYECKUX MEMOPAH.

4, CocTaB ¥ MOJIEKYJISIpHAsl OpraHu3aIus OMOJTOTHYECKUX MEMOpaH.

S. Bona kak cocraBHOM snemeHT OumomemOpaH. CTpyKTypa BOJBI B
ornomemOpaHax.

No 8 MexaHn4yecKre CBOMCTBA MEMOpaAH

VYrpyras noTeHIMaIbHAas SHEPTUs.

Mopyib IOBEPXHOCTHOI'O H30TEPMHUYECKOTO CIKATHS.
IloBEpXHOCTHBIN MOAYJIb YIIPYTOCTH IIPU CABHUTE.
Yipyrocts IOCKUX OMCIOWHBIX JIMIUIHBIX MEMOpaH.

Pwn e

Ne 9 TTaccuBHBIM TPAaHCHOPT BEIIECTB Uepe3 OMOJIOTHUECKHE MEMOPAHLI
1. XUMHUYECKUM U AIIEKTPOXUMUAYECKUHN MOTEHIIUAIIBI.
2. Knaccudukanus BUI0B MaCCUBHOTO TPaHCIIOPTA.
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3. [Ipocras nuddys3us HesnexkrpoauToB. 3akoHsl Puka. [IporuriaeMocTs

u KodpbunmeHt nudpdysuu.
4, Hecrammonapnas quddysus. Auddysus yepes3 mopsl.

Nol() AKTHBHBIN TPAHCIOPT BEHIECTB Yepe3 OMOJIOTHYECKNE MEMOPAHBI

1. HoHHBIE HACOCHI.

2. VYuyactue AT®daz3 B aKkTUBHOM TpaHCHOPTE HOHOB  4Yepe3
OMOJIOrNYECKHE MEMOpPaHBbI.
OKBUBAJIEHTHAs CX€Ma aKTUBHOI'O TPAHCIIOPTA.
buosnexrpuueckue nmoreHuanel. [loTeHman nokos.
Onextpoanddy3noHHBIA TPAHCTIOPT HOHOB Yepe3 MeMOpaHy.
Ypasuenue ['onpaMana A1 MeMOpPaHHOTO MOTEHITHATIA

ook w

Neol1 buodusnyeckoe ucciaeamoBanne MeMOpad

1. N3mepenne noTeHuaioB B BO30YIUMbIX MEMOpaHax.

2. HNonuble Toku B MeMOpaHe akcoHa. MeTos pukcanuu noTeHuania.

3. OKBUBAJICHTHAas  JJEKTpUYECKas cxema MeMOpaHbl. Pasnenenue
MeMOpaHHOTO TOKa Ha KOMITOHCHTHI.

4, PacnipocTpaneHne HEPBHOTO MMITYJIbCa BJIOJh BO30OYAMMOTO BOJIOKHA.

KaOenbHble CBOICTBA HEPBHBIX BOJIOKOH.

Nol12 MonenupoBanue 0M0(GpU3NYECKUX IIPOIIECCOB

1. 3aKOHOMEpPHOCTH TporieccoB TudPy3un B OMOTKAHSAX Jisi OMHAPHBIX
Y MHOTOKOMITOHEHTHBIX CUCTEM.

2. Metonbl pemenus ypaBHeHusi auddysun (meron Dypwe, meton
Jlannaca, ypaBuenue Ilyaccona).

3. VpaBaenue auddy3un ¢ nepeMEHHbBIMH KO3 UIIMECHTAMHU.
Henunelinbie, HECTalIMOHAPHBIE YPAaBHEHUS MACCOMEPEHOCA.

4, Pa3HocTHBIE CXeMbl pellieHusl ypaBHeHUs JudPy3um.

S. MarteMaTtnyeckoe MOJEIMPOBAHUE TMPOLIECCOB  PACHPOCTPAHECHUS

Teruia B OMOTKAHAX

No13 MoaeaupoBaHue OHOJIOTHYECKUX CUCTEM

1. OcCHOBHBIE STaIbI KOMITBIOTEPHOTO MOJICTTUPOBAHUS
OMOJIOTMYECKUX CUCTEM Ha MOJICKYJISIPHOM YPOBHE.

2. Knaccuduxanus monaeneit. OCHOBHBbIE TPeOOBaHUS K MOJICIISIM.

3. OnpeneneHue CTPYKTYpbl MOJIEKYJIbI CeH1206 15810

BUHOTPAJHOTO caxapa, WiIH JEKCTPO3a.
4.  Onpenenenue cTpykTypbl MoJiekyibl CsH;oOs nmu pu6o3sl.
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No 14 buodusznka MBIIHIEYHOTO COKPAIICHMUS

1. OCHOBHBIE TUIIBI COKPATUTEIBHBIX U MOJBUKHBIX CUCTEM.

2. Ctpyktypa ¥  (QYHKIIMOHHUPOBAHHWE TIOMEPEYHO-TIONOCATON  MBIIIITBI
MMO3BOHOYHBIX. bBHOMEXAHHUKA MBIIIIILIBI.

3. [lpuHuumne! npeoOdpa3zoBaHusi SHEPTUU B MEXaHOXUMHUUYECKUX CUCTEMaX.

4. TepMoanHAMUYECKUE, HHEPreTUYECKUE M MOIIHOCTHBIE XapaKTEPUCTHUKU
COKPATUTEIBHBIX CUCTEM.

5. Teopun MexaHU3Ma MBIIIEYHOT'O COKpAICHUSI.

No 15 DnekTpOXUMHYECKUI TTOTEHIINAIT

1. Ponb 371€KTpOXMMUYECKOTO MOTEHIMAla B TACCUBHOM TPAHCIIOPTE.

2. Nonnoe paBHOBecue Ha rpanuiie ¢a3. @opmyna HepHcera.

3. Mexda3upiii 00BEMHBIN CKauyOK TMOTeHIMana. V3MeHeHne mnoTeHnuana
BOJIM3M IpaHull pasaena ¢as.

4. Tlpubmmxénnoe pemenue ypaBuenus [lyaccona-bonbiimana

No 16 DieMeHThl paaualimoOHHON OMOMU3UKHA

1. OCHOBHBIE XAapAaKTEPUCTUKU HU3JIYYEHUS] MU €ro OHOJOrHYeCcKOM
AKTUBHOCTHU.

2. bronornyeckn 3KBUBaJICHTHAs J03a.

3. [IepBrUYHBIE peaklMK MOPAXKECHUSI )KUBOW TKAHM.

4, Panuonu3 Boasl. Pannonuns opraHndecKkux MOJICKYII

4.2 ®oHA OLICHOYHBIX CPEACTB IJIS MIPOBEACHHUS MPOMEKYTOYHOH
arrecTanum
IlepeyeHb BONIPOCOB, BBIHOCHMBbIX HA IK3aMeH

Onpenenenue 6MOPU3NKU

Hcropus Ouoduszuku

3agaun Ouopuzuku

Paznenst Ouoduzuku

TepmoauHnaMuka >KMBOTO OOBEKTA

Urto gaeT TepMOAMHAMUYECKUN TTOAXO/ M1l PU3HKH YKUBBIX CHCTEM
[TonsiTre O BHYTpPEHHEN YHEPTUU

[TepBbI1i IPUHIUIT TEPMOJIMHAMUKH

Bropol npuHIUIT TEPMOIUHAMUKHA

0.  OcHOBHBIC MOHATUS XUMUYECKONH TEPMOIMHAMUKH

1. Xumudeckue peaxiuy Mpu MOCTOSHHOM JIaBJICHUH U 00bEeMe.
12. DOHranepnus

13. TepmoxumMuyeckue ypaBHEHUS

RHBRO©oOo~NoOA~WNE
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15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37,
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51,
52,
53.
54,
55.
56.
57,
58.

OcCHOBHBIE 3aKOHBI TEPMOXUMUU

OuTponusd. HanpaBieHHOCTh XMMUUYECKUX PEAKIIUM
CBobojHas sneprus ['n66ca

XUMHUYECKUU OTEHINAT

Teopema [Ipuroxnna

OYHKIIMOHUPOBAHUE OMOJIOTMYECKON CHCTEMBI
KauecTBeHHOE HCCIE0BAHUE KUHETUUYECKUX CUCTEM
XHUMHUYECKOE €TMHCTBO KUBOW ITPUPOJIBI
[IpocTpaHCcTBEHHAS CTPYKTypa MOJICKYJIBI OeliKa
MonekynspHoe y3HaBaHue

MeKKJIeTOUHbIEC B3aUMOJICHCTBUS U MEKKJIETOUHAS] KOMMYHUKAIIUS
[IpocTpancTBeHHast OpraHu3aiusi OMOMOJIUMEPOB
KnyGox u rinobyna

BuyTpeHHee BpallleHue 1 MOBOPOTHASI U30MEPHS
Kondopmarmonnas sneprus 6enka

CocrosiHue BO/IbI B OMOTIOIMMEPaX

Oco0eHHOCTH TPOCTPAHCTBEHHOMN OPraHU3allii HYKJIEHHOBBIX KUCIOT
CtpykTypa 1 QyHKIIMOHUPOBAHUE OMOJIOTUYECKUX MEMOpaH
Junamuka memOpaH

duznueckoe COCTOAHNUE U (Pa30BbIC MEPEXO/IbI JIUIUI0B B MEMOpaHax
MopenbHble TUIUAHBIE MEMOPaHBI

TpaHcnopT BeecTB yepe3 OUOJOrnueCKue MeMOpaHbl
[TaccuBHBIN MTEPEHOC BEILIECTB YE€pe3 MEMOpaHy
Huddysus. 3akon Ouka

Oo6neruennas guddyzus

@unpTpanus

AKTHUBHBIN TPAHCTIOPT BEILIECTB

DJIEKTPOT€HHbIE HOHHBIE HACOCHI

buosnexkrpuueckue moTeHImanbl

[ToTeHman mokos B KJIE€TKax

3Ha4YeHUs IEKTPOXUMUYECKUX MOTEHIIMAIOB
YpaBuenue I onbamana

YpaBuenue Tomaca

IToTenmman neiicTBus

JlokanbHbBIE TOKU

OcHOBHBIE NMOCTYNAThI MOJIETN

XOoKKNHA 1 XaKCIIN

WNonHble KaHabI KIETOYHBIX MEMOpaH

CokpaTuTeabHbIE CUCTEMBI MBIIIIEYHO TKAHU

OCHOBHBIE MOJIOKEHUSI MOJIETN CKOJIB3SIINX HUTEH
buomMexannka MBIIIIEI

OyHAaMEHTAIIbHbIC TOHATHS MEXAHUKH CIUIOIIHBIX CPEJl
UccnenoBanus XapakTEpUCTUK COKPAIAIOIIUXCS MBIIIIIT
Kunernueckne ¢cBOMCTBA MBIIIIEI

[Iporecc cokpamenust KapIHOMHUOLIUTA
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59. Kiaccugukanus perentopos

60. PenenTopHblii MOTEHIIHAT

61. OcHOBHBIC XapaKTCPUCTUKU U3ITyUYCHHS M €T0 OMOJIOTHYCCKON aKTHBHOCTH
62. PaanoakTHBHOCTH BELIECTBA

63. DOKCIO3ULHOHHAS 103a U DKCHO3UIIMOHHAS MOIIHOCTD 0351

64. EcrecTBeHHBIC HCTOYHHKHU PaIAAIIAN

65. IlepBuuHBIC peakIUy MOPAKECHUS KUBOK TKaHU

66. Paguonns Boabl

KpuTepuii onieHnBaHus YCBOCHHBIX 3HAHMIA 00y4alOIIMXCH

OneHka  «OTJIMYHO» -  BBICTABIETCA  CTYJIEHTY, IIOKa3aBIIEMY
BCECTOPOHHHE, CHUCTEMAaTHU3MPOBAHHbBIC, TIYOOKHE 3HAHUSA y4eOHOW MpOTpamMMbl
OUCHMIUTUHBL U YMEHHE YBEPEHHO MPUMEHSITh MX Ha MPAKTUKE MPH PEIICHUU
KOHKPETHBIX 33/1a4;

OrneHKa «XOpOIIO» - BBICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAaeT
MaTepuai, TPaMOTHO U TIO CYIIECTBY M3JIaraeT ero, yMeeT MPUMEHSTh MOJTyYeHHbIC
3HAaHWA HA MPAKTHUKE, HO JOMYCKaeT B OTBETE WM B PEIICHUU 33/7a4 HEKOTOPHIC
HETOYHOCTH;

OrneHKa «yAOBJIETBOPHTEJIBbHO» - BBICTABISICTCS CTYACHTY, IOKa3aBLIEMY
pPa3pO3HEHHBIN XapakTep 3HAHUM, HEIOCTATOYHO NPABHIbHBIE (POPMYIUPOBKU
0a30BBIX TOHATUHM, HAPYIIEHUS JIOTUYECKOW IMOCIEIOBATEIbHOCTU B H3JI0)KEHUU
OpOrpaMMHOr0 MaTepuaja, HO MPH ATOM OH BIAJEET OCHOBHBIMU pa3JeaMu
yuyeOHOH MporpaMMbl B HEKOTOPOM 0OBEME, HEOOXOAMMOM [UIsl JajbHEHIIEro
0oOyuYeHHUsI U MOXKET NMPUMEHATh MOJyYEHHbIE 3HAHUS MO 00pa3lly B CTaHAAPTHOU
CUTYaIluH;

OreHKa «HEYT0BJIETBOPUTEIbHO) - BBICTABIISETCS CTYACHTY, KOTOPBIi HE
3HaeT OOoJbIlIEeN YaCTH OCHOBHOTO COJIEpKaHUsl y4eOHOUM MporpaMMbl
TUCIMILTAHBI, JOMyCKAeT rpyOble OMUOKU B (POPMYIUPOBKAX OCHOBHBIX TOHITUN
TUCIMILTAHBI U HE YMEET MCIIOIh30BATh MOJYYCHHbIE 3HAHUS TIPU PEIICHUH
TUTIOBBIX MPAKTUYECKUX 3a]1a4.

OneHouHble cpencTBa [Uisl HMHBAIMAOB M JIMIl C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMU ~ 3JI0POBbSl  BBIOMpAIOTCS C YYETOM HX HHIMBHUIYaJbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEH.

— [pU HEOOXOOUMOCTH MHBAJIWAAM W JIMIAM C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU ~ 3/IOPOBBSl  IIPEOCTABISECTCS  JOIMOJIHUTENbHOE BpeMs s
NOJIFOTOBKU OTBETA HA IK3AMEHE;

— TpU TOPOBEJACHUM NPOLEAYPbl OLEHUBAHUS pe3yJbTaTOB OOydeHUs
WHBAJIMIOB W  JUI] C  OTPAaHUYCHHBIMH  BO3MOXHOCTSIMH  37JOPOBBS
peIyCMaTPUBACTCS MCIIOIH30BAHUE TEXHHMUYECKUX CPEACTB, HEOOXOIUMBIX MM B
CBSI3M C UX WHANBUAYATHHBIMU OCOOCHHOCTSIMH,

— TpH  HEOOXOAMMOCTH JJsi  OOydYalIuxcsi C  OTpaHHYECHHBIMU
BO3MOXXHOCTSIMU 3[IOPOBbSI M WHBAJIUAOB MPOIEAypa OICHUBAHUS DPE3yIbTaTOB
0O0y4YeHUs TI0 JUCIHUILTUHE MOXKET MPOBOJUTHCS B HECKOJIBKO ITAIlOB.
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[Ipouenypa olieHWBaHUS pE3yJIbTaTOB OOYYEHHUS HWHBAIUAOB U JHI[ C
OTPaHUYECHHBIMA  BO3MOXXHOCTAMH  3/I0POBbsI O  AUCIHUIUIMHE  (MOJIYIIIO)
npeaycMaTpuBaeT NperocTaBieHue HHpopMauuu B Gopmax, aJanTUPOBAHHBIX K
OTPaHUYCHUSIM UX 3I0POBbSI U BOCHPUSTHSI HHPOPMALIUU:

Jist Ll ¢ HapyIIEHUSIMU 3pEHUS:

— B IIeYaTHOU (hopMe YBEIIMYEHHBIM MIPUDTOM,

— B (hopMe dIIEKTPOHHOTO IOKYMEHTA.

JIns 1 ¢ HapyIIEHUSIMU CITyXa:

— B IeyaTHoOU (hopme,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.

JUtst Tin ¢ HapyIEeHUsIMUA OTIOPHO-/IBUTATEIBHOTO anmnapara:

— B IeyaTHOU (hopme,

— B (popMe 3IIEKTPOHHOTO JTOKYMEHTA.

JlaHHBI TepeYeHb MOXET OBbITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT
KOHTHHI'€HTa 00yYarolIXCs.

S. IlepeyeHb OCHOBHOW M JONOJHHUTEJIbHOM Y4eOHOU JMTEpPaTypBhl,
He00X0AUMOI J1JI 0OCBOCHUS TUCUHMILIMHBI (MOTYJIs)

5.1 OcHoBHasi auTEpaTypa:

1 CamoitnioB, B.O. Meaununckas Onodusnka : ydeOHUK g By30B /
B.O. Camoiinos. - 3-¢ u3n., ucnp. u goim. - Cankr-Ilerepoypr. : CnerJlur, 2013. -
604 c. : Tabm., uin. - bubmumorp. B xH. - ISBN 978-5-299-00518-9.
http://biblioclub.ru/index.php?page=book&id=253912.

2 ®enopoa, B.H. Kparkuii kypc MeIMIMHCKON W OHOJIOTHYECKOM
GU3NKK C DJIEMEHTaMH PeadWIUTONOTHU. JIeKIuu u ceMuHapbl [DJIEKTPOHHBIN
pecypc] : yue6. mocodue / B.H. ®enopona, JI.A. CrenanoBa. — DJIEKTPOH. JIaH. —
Mocksa : @usmariut, 2008. — 622 c.

Pexum JAOCTYyIIA:. https://e.lanbook.com/book/2150.

3. buoduszuka [Tekcr] : yueOHO-meTommueckoe mocodbue / M. T.
Bbapsiies, I'. ®@. Konbitos, C. C. Jxumak, 1. U. amxkos, H. C. AkuH110B ; M-BO
oOpazoBanus u Hayku Poc. ®deneparumn, Kybanckuii roc. yu-t. - Kpacnomap :

[KyGaHckuil rocynapctBeHHbiil yauBepeurer], 2012. - 88 c. : un. - bubnuorp.: c.
83.

5.2 JlonoJIHUTEJIbHASI JIUTEepaTypa:

1 KynpsimoB, FO.b. Pammanmonnass Ouodusuka: pagnovacTOTHBIE U
MHUKPOBOJTHOBBIC DJICKTPOMArHUTHBIC U3ITy4YCeHHS [DIEKTPOHHBIN pecypce] : yueo. /
FO.b. Kynpsmos, FO.®. IlepoB, A.b. Pybun. — Dnextpon. man. — Mocksa :

®dusmatiaut, 2008. — 184 c.
Pexnm J0CTyIIa:. https://e.lanbook.com/book/2221.


http://biblioclub.ru/index.php?page=book&id=253912
https://e.lanbook.com/book/2150
https://e.lanbook.com/book/2221

20

2 Bonbkenmrelin, M.B. buodusuka [DnekTpoHHBIM pecypc]| : yueO.
nocobue — DnekTpoH. naH. — Cankt-IlerepOypr : Jlans, 2012. — 608 c.

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

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

6. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHUKAIUOHHOH CEeTH
«/HTepHeT», HeOOXOAUMBIX VISl 0CBOCHH S JUCIHUILIUHBI

1. http://www.kubsu.ru/node/1145 - WupopmalinoHHo-
oOpazoBarenbHbIi kKomIuieke (moptan) Kyol'y.
2. http://e.lanbook.com -  DuekTpoHHO-OMOJMOTEYHAss  CcHCTEMa

uznarenbceTBa «Jlaupy. JlocTym: cBoOomHbI (M3 JokanbHOM cetn KyoI'VY);
ABTOPU30BAHHBIN (13 BHEIIHEH CETH).

3. http://elibrary.ru/defaultx.asp - HayuHnast saekTpoHHas OHOIHOTEKA
eLIBRARY.RU. Jloctym: aBTOpr30BaHHbBIN (CBOOOHAS OHJIANH PETHCTPALIHS).

4, http://biblioclub.ru - DICKTPOHHO-OMOINOTEUHAS cucTemMa
«YHuBepcureTckass OubnuoTeka onjain». JlocTym: cBOOOIHBIN (M3 JOKaTbHOU
cetu KyOI'Y); aBTOopr3oBaHHbI# (M3 BHEITHEN CETH).

5. http://www.netbook.perm.ru/soj.html -oGpazoBarenbHBIN XypHAIT Ha
caiiTe Www.1Ssep.rssi.ru;

7. MeTtoanueckue YKa3aHusi AJIA  OOyYAIOLUMXCH 10 OCBOCHHUIO
AUCHHUIUIMHBI (MOIYJIs1)

CtyneHTy HEOOXOIWMO O3HAKOMHUTHCS C TEOPETHYECKHM MaTepHasIoM,
pazo0paTtbcsi ¢ TPEIJIOKCHHBIM  PEIICHHWEM THIOBBIX IMPUMEPOB, 3aTeM
CaMOCTOSTENILHO PEIIUTh MPUBEAEHHBIC 3a7aun. Ecnu CTyIEeHT HEe CMOT TMOHSTH
NpUBEACHHBIM B YKa3aHHBIX 3aJlayHUKAaX pa300p THUIIOBBIX NPUMEPOB B TOHU
CTENEHHU, YTOObI CaMOCTOSITENIbHO HMCIOJB30BATh MPEMJIOKECHHBIA AJITOPUTM IS
pEIIeHus 3aJJaHusl, TO OH MOKET MOJTYYUTh KOHCYJIbTAIUIO TIPEToaBaTers.

CompoBOXKJEHUE CaMOCTOSITEIHHOW pPaOOThl CTYJEHTOB OPraHMW30BaHO B
creayrmux Gpopmax:

- BBITIOJTHCHHUE JIOTIOJIHUTEIBHBIX 3aJaHui B J1abopaTopHBIX paboTax (1Mo
UTOTAM BBITOJIHCHHS KaXIOW Ja0opaTOpHON pabOThI CTYACHT COCTaBIISICT
NOIPOOHBIN OTUYET, ONMMpPasCh Ha KOTOPBIH JODKEH B Oecele C mperojaBaTeaeM
MPOJIEMOHCTPUPOBAT,  3HAHUE  TEOPETHYECKOTO M DKCIIEPUMEHTAILHOTO
MaTepuaia, oTHocsmerocss Kk padore. IlpoBepka 3HaHHMI CTyJeHTa OCHOBaHA Ha
KOHTPOJIBHBIX BOMPOCAX, MPUBEACHHBIX B OMHCAHUU PAOOTHI U JIOMOJHUTEIHHBIX
BOIPOCAX, KACAIOIIUXCS COOTBETCTBYIOIINX Pa3/eiOB TUCIUTLIUHBI),


https://e.lanbook.com/book/3898
https://biblio-online.ru/book/32C8B2F4-7134-4A53-8F04-A40313F1110A
http://www.netbook.perm.ru/soj.html
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- BBITIOJTHEHHUE IOMAITHUX 3aIaHUH 110 TPAKTUYECKUM 3aHSITHSIM.

- YCBOGHHE M [IOTIOJTHEHHE B pa3Oupaemble pas3aeibl AUCHUILIMHBI TPU
MOMOIIM 3HAHWKA TOMy4aeMbIX TI0 CpPEICTBAM M3yYeHHUS PEKOMEHIyeMOn
JUTEPaTYPHI.

- KOHCYJNbTAllUHM, OPTaHW3OBAaHHBIC I pa3bsCHEHUS MPOOJIEMHBIX
MOMEHTOB TIPH CaMOCTOSATEIBPHOM H3YYCHHH TEX WJIA WHBIX acleKTOB Pa3/IelioB
ycBamBaeMoi HH()OPMAIIUY B JUCIUILIUHE.

B ocBoeHnn AMCHUIUIMHBI WHBATUIAAMU W JIUIAMH C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMHU 37IOPOBbsI OOJIBIIIOE 3HAYCHUE MMEET WHAWBHUAyajdbHAs ydeOHas
paboTa (KOHCYJIbTalluK) — TOTIOJIHUTEILHOE Pa3bsICHEHNE YIEOHOTO MaTepurara.

NunuBuyaibHbIE KOHCYJIBTAlMM 10 TMPEAMETY  SBISIOTCS  BaXHBIM
bakTOpoM, CIOCOOCTBYIONUM HWHAMBUAyATH3alUA OOYYCHHUS M YCTAaHOBIICHUIO
BOCITUTATEIFHOTO KOHTAKTa MEXKy TIPETojaBaTesieM U 00yJaromyuMcst HHBAIHIOM
VT JIUIIOM C OTPaHUICHHBIMU BO3MOYKHOCTSIMH 3I0POBBSI.

8. Ilepeyenbr HHMOPMAIMOHHBIX TEXHOJIOTHMH, HCHOJb3yeMbIX NpPH
OCYILIeCTBJIEHMH 00Pa30BaTe/ILHOIO Mpouecca no AUCHUIIHe (MOAYJI10) (MpH
HEe00X0AUMOCTH)

8.1 IlepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 0OecIeYeHN s
He Tpebyercsi.

8.2 [lepeyenb He0OXO0AMMBIX MHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
He Tpebyercsi.

9. MaTepuaJibHO-TeXHHYECKas 0a3a, He00X0AuMAs JJIs1 OCYLIeCTBJICHUSA
0o0pa3oBaTeIbHOI0 NMpoLecca Mo JUCHUIINHE

No Brjt paGor MarepuanbHO-TeXHUYECKOE 00ecreyeHne JUCIMILINHBI
(MOIysT) U OCHALIICHHOCTh
1. 3aHATHS JTEKIIMOHHOTO | Y4eOHas ayIuTOpHs ISl TIPOBEICHHS 3aHATHH JIEKITHOHHOTO
THIa tuna ayz. 201C, ocHaleHHas Ipe3eHTaMOHHON TEXHUKON
(mpoekTop, 3KpaH, HOyTOYK) ¥ COOTBETCTBYIOIIUM
nporpaMMHbIM obecnieuenueM (110).

2. JlaGopatopHbie paboThl | YueOHas ayAuTOpUs sl MPOBEEHUS Ta00OPaTOPHBIX padoT
ayn. 3312C, 14C, ocnaiieHHOE 1a00paTOPHBIM
000pyTIOBaHUEM.

3. I'pynnossie Aynuropus Ne 209C

(MHIUBUyaTbHBIC)
KOHCYJIbTaIlUH
4. Texymuii KOHTPOIIb, Aynuropust Ne 209C
MIPOMEXKYTOUHAS
aTTecTanus
5. CamocTrogrenbpHas Kabunet s camoctosrensHoi padotsl 208C, 204C, 205C
paboTta OCHAIIIEHHBI KOMITBIOTEPHOM TEXHUKOM ¢ BO3MOKHOCTBIO
TIOJIKITFOUEHUS K ceTh «HTepHeT», mporpaMMoii SKpaHHOTO
yBEJIMYEHHUs] 1 00eCIIeUeHHBIN T0CTYIIOM B 3JIEKTPOHHYIO
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\ nH(pOpPMaIMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.




