MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.03.04 DiieKTPOHUKA H HAHOJIEKTPOHUKA
HaumeHnoBanue o6pa3oBaTteibHOI nporpaMmMbl. HaHoTexHO0I0THSI B 3JIEKTPOHHUKE
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OU3NYECKAS XUMUSA MATEPUAJIOB U ITPOLHECCOB

AJIEKTPOHHOU TEXHUKHA
Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»
Yacre 00pasoBaTebHOI .
Yacrtsb, popMupyeMasi y4acTHUKAMH 00pa30BaTeIbHBIX OTHOLIEHUH
NPOrpamMMblI:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y B1.4.01.07
TJIaHy:
TpynoeMKkocTh B 3a4eTHBIX
Py 6 cemectp - 3;
eTMHHIIAX:
Yacos (Bcero) no yueoHom
( ) noy y 108 yacos

TJIaHy:
Jlekuuu 6 cemecTp - 14 yacos;
IIpakTnyeckue 3aHATHSA 6 cemecTp - 14 yacos;
JlaGopaTopHble padoThI He MPeIyCMOTPeHO Y4eOHbIM IJIaHOM
KoncyabTanuu 6 cemecTp - 14 yacos;
CamocTrosiTesibHasi padoTa 6 cemecTp - 61,4 yaca;

B ToM ynciae Ha KII/KP 6 cemecTp - 8 yacos;
WHas koHTaKkTHasi padoTa 6 cemecTp - 4 yaca;

BKJIIOYAS:
KontpoabsHas padora
IIpome:kyToUHasI aTTeCTAINS:

3auer ¢ OLEeHKO¥ 6 cemectp - 0,3 yaca;

3amuTa KypcoBoii padoThI 6 cemectp - 0,3 yaca;

Bcero - (0,6 yaca
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Leab ocBoenusi aucuMMIMHBbI. [IpenMeromM H3ydeHHS SIBISIIOTCS TBEpAbIE KPHUCTAJUIMYECKUE
MaTepuaibl, IPUMEHICMbIC B JJIEKTPOHUKE U WX OCHOBHBIC (DM3MKO-XMMHYECKHE CBOWCTBA. B cucrteme
MOJArOTOBKM OakajaBpa MO HalpaBiICHUIO "DIIEKTPOHMKA M HAHOAXJIEKTPOHUKA" JaHHAas JHUCUUIUIMHA
SIBJISIETCS. OJHOW W3 (PyHIAMEHTaIbHBIX, MOCKOJIbKY HA CBOMCTBAX KPUCTAJUTMUECKUX TEN Oa3upyercs
TEXHOJIOTHSI HW3TOTOBJICHHSI TBEPIOTENbHBIX JJIEKTPOHHBIX MNPHOOPOB U MHKpocxeM. Jlucuuruimna
3aBepHIaeT MUK MO0 U3YYCHUIO (DU3MYECKHX M XUMHUYECKHX CBOWCTB TBEPJBIX TEJ, HAYATHIA Kypcamu
"®du3rMka KOHJIACHCUPOBAHHOIO cocTosiHuA", "Marepuanbl 37eKTpoHHON TexHuku'". LlensiMu ocBoeHUs
TUCIUTUIMHBL  SIBJISIFOTCS.  M3y4eHHE (DU3MKO-XUMHUYECKHX OCHOB TIIOJYYCHUS MATEPHAIOB IyTEeM
KPUCTAJIM3AIMHU B PA3JIMYHBIX YCIOBUAX, METOJIOB ONUCAaHUs U aHaIu3a (a30BbIX PaBHOBECHUH, TBEPIBIX
pacTBOpoB, TporeccoB nedekroodpazoBanusi, MUP(Y3MOHHBIX TMPOLECCOB M WX BIUSHUS Ha
MOJIYTIPOBOTHUKOBBIE CBOMCTBA.

3agaum QU CHUIITHHbBI

- 3anava 1.1. IlpenmeToM U3ydeHHUs SIBISIOTCS TBEpAbIE KPUCTAJUIMUECKHUE MaTepUabl,
IpUMEHSIEeMbIE B AJIEKTPOHUKE M UX OCHOBHBIC (PM3UKO-XMMHUYECKHE CBOMCTBA. B cucTeme moaroToBKu
OakanaBpa MO HAMPAaBICHUIO "DIEKTPOHUKA U HAHOAJIEKTPOHHUKA" JaHHAs TUCHUIUIMHA SBISETCS OJHOU
u3 QyHIAMEHTAIIBHBIX, TOCKOJIBKY Ha CBOMCTBAX KPUCTAIUTMYECKHUX Tell 0a3upyeTcs TEXHOIOTHS
U3TOTOBJICHHS TBEPAOTEIbHBIX SJIEKTPOHHBIX PUOOPOB U MUKPOCXEM. ;

- 3aga4a 2. 2. JlucuuiuiinHaa 3aBepiiaeT MUK [0 U3YUYEeHUIO (PU3NYECKUX U XUMHUYECKUX CBOMCTB
TBEPJBIX TE€J, HAUAThII Kypcamu "Martepuaibl 3IeKTPOHHON TeXHUKU". "Du3uKa mosynpoBOIHUKOB",
®uznyeckue 0OCHOBbI HAHOKPUCTAININYECKUX MTOJIyTIPOBOIHUKOBBIX MaTEPUAJIOB,.;

- 3aaya 3. 3. LlenssMu ocBOEHUS AUCHMILTUHBI SBISIOTCS U3ydeHUE (U3UKO-XUMHUYECKHX OCHOB
MOJIyYEHUSI MAaTEpUAJIOB ITyTEM KPUCTAIIIM3ALMU B Pa3JIMYHbIX YCIOBUSAX, METO/I0B ONMCAHUS U aHAJIN3a
($a30BbIX paBHOBECUH, TBEPIBIX PACTBOPOB, MPOIECCOB AePekTo0Opa3oBanus, 11U y3NOHHBIX
IIPOLIECCOB U UX BJIMSHUSA Ha MOJIYIPOBOAHUKOBBIE CBOMCTBA..

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3aIJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCHHUIIIIMHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTCHIIHI |

KOI[ U HAMMCHOBAaHHEC
KOMIICTCHINH

KO}] 1 HAMMCHOBAaHHE
HHAUKATOPA TOCTUKCHUSA
KOMIIETCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[IK-3 Cniocoben
y4acTBOBaTh B IIPOBEACHUU
TEXHOJIOTHYCCKUX
IIPOLIECCOB U3TOTOBJICHUSA
MaTepHaJIOB dJIEKTPOHHOU
TEXHUKHU, MUKPO- U
HaHOXJIEKTPOHUKHU

N-1nk-3 3HaeT 6a30BbIC
TEXHOJIOTUYECKHE MPOIIECCHI
HN3TOTOBJICHUS MaTCpUAJIOB
AIIEKTPOHHON TEXHUKU, MUKPO-
¥ HAaHODJICKTPOHUKHU

3HaTh:
- 3HaTh |. 30HHYIO TEOPHIO, SJTEKTPOHHOE
CTPOEHUE aTOMOB U MOJIEKYJI, THUIIbI
nedeKToB..

YMETh:
- yMeTh 1. IpoBOAMTH aHaIN3 GYHKLUH,

peliaTh ypaBHEHUS U CHCTEMBI
muddepeHIHaTBHBIX U aNTe0pandecKux
YpaBHEHHI MTPUMEHHUTEIHHO K PeaIbHBIM
XUMHUYECKUM MPOIIECccaM,.

I1K-3 Cnocoben
yqaCTBOBaTI) B HpOBe}IeHI/H/I
TEXHOJOTHYECKUX
MPOIIECCOB M3TOTOBIICHUS
MaTepHaiOB AIEKTPOHHOU
TCXHUKU, MI/IKpO' nu
HAHORJICKTPOHHUKH

NJI-2nk-3 3HaeT 00 Gu3uko-
XUMHYECKHX OCHOBax 9
TEXHOJIOTUYECKHX MPOIIECCOB
W3TOTOBJICHHS MAaTEPHAIIOB
AIIEKTPOHHON TEXHUKU, MUKPO-
1 HAaHODJICKTPOHUKHU

3HATh!
- 3HaTh 3. OCHOBHBIE TIOHATHUS U METOABI
(GU3UKN KOHJIEHCUPOBAHHOTO COCTOSIHUA. ;
- 3HaTh 2. OCHOBBI TEOPHH XUMHUYECKON
CBS3M B COCIMHEHUSX Pa3HbIX TUIIOB..

YMETB:
- YMETH 3. UCNOJIb30BaTh OCHOBHBIE

XUMHUYCCKHUEC 3aKOHBI.,
- YMCTb 2. MMPUMCHATH MCTObI




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

MaTeMaTHYECKOH (PU3UKH TIPU PEIICHUN
TUTIOBBIX MPOPECCHOHATBHBIX 3a/1a4
(U3UYECKON XUMHH..

ITK-4 Criocoben
y4acTBOBATh B
IIPOCKTUPOBAHUU
HUHTETPAITBHBIX CXEM

N 1-2nk-4 JemoHCTpUpYET
3HAHUE COOTBETCTBUS
TEXHOJIOTUH MPOU3BOCTBA U
nporiecca MpOeKTUPOBAHUS
UHTETPaIbHBIX CXEM

3HATh:
- 3HaTh 4. OCHOBHbIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX TTPOLIECCOB U
XapaKTePUCTUKU PAaBHOBECHOTO
COCTOSIHHSL. ;

- 3HaTh 5. METOJBI KJIACCHYECKON 1
CTAaTUCTUYCCKON XMMHUUECKOM
TEPMOJIMHAMUKY JJ1s1 OITMCAHUS
Pa3JINYHBIX PAaBHOBECHUM. .

YMETbh:

- YMETh 5. UCII0JIb30BaTh METO/IbI
[IOCTPOEHUSI MaTEMaTUUYECKUX MOJIeIen
TUIOBBIX IPO(ECCHOHANBHBIX 33/1a4.;

- YMETb 4. UCII0NIb30BAaTh
TEPMOJIMHAMHUYECKHUE CIIPABOYHBIE JAHHBIE
1 KOJINYECTBEHHBIE COOTHOILLIEHUS
HEOPraHUYecKOW U PU3NUECKON XUMUHU
JUIsl pelIeHus MpoecCHOHAbHBIX 3a]ad..

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHOM 00pa3oBaTelbHON MporpamMme
Hanorexnonorus B snexrponuke (nanee — OITOII), nanpasnenus noarotosku 11.03.04 DnexkTpoHuka u
HaHORJIEKTPOHHUKA, YPOBEHb 00pa30BaHMs: BhICIIEE 0Opa3oBaHue - OaKaTaBpHar.

basupyercst Ha ypoBHE cpeiHero oo1ero oopazoBaHus.

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUU JAUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHON pabOoTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX equHHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 paszgen 1. 19 6 3 - 3 - - - - - 13 - Iloozomoeka Kypcosozo npoexma: KypcoBoii
TepMOI[I/IHaMI/IKa IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJIbHOMY
(ha30BBIX paBHOBECHI. 3a7aHu0. B pamkax paboTsl HEOOX0AUMO
1.1 Tema 1. 19 3 - 3 - - - - - 13 - paccuuTaTh OCHOBHBIC TIOKA3aTENIN PAOOTHI
TepMoarHAMHKA 060pyI0BaHs, BEIOPATH ONTHMAIBHOE

(ha30BBIX PABHOBECHIA.

pemenne. KypcoBoii IpoeKT npeaycMaTpuBaeT
MOSICHUTEIBHYIO 3aIICKY C pacueTaMu U
rpadudUecKyro 4acTh. B 3amaHne BXOOUT pacdeT
CIIeIYIOMINX TTOKa3aTelNei:

Tloozomosxka K ayoumopHvim 3auamuam:
[IpopaboTka JIeKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomoska domauine2o 3a0anus:
[ToaroTroBka qOMaITHETO 3aJaHUS HAIIPABJICHA
Ha OTpabOTKy yMEHUI peleHus
npodeccuoHanbHBIX 3a1a4. JloMarHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3Y4YEHHOMY B pasjelie
"paznen 1" matepuany. JJonoaHUTENBHO
CTYICHTY HEOOXOIUMO U3yUUTh JUTEPATYPY U
pa300paTk MPUMEPHI BHITOTHEHUS TIOTOOHBIX
3amanuid. [IpoBepka JOMAIIHEro 33 aHus
MIPOBOJUTCS O PEACTABICHHBIM THCEMEHHBIM
paboram.

Camocmoameibnoe usyuenue
meopemuueckozo mamepuana: Vzyuenve
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"pa3ﬂeﬂ 1n

Iloozomoeka K npaKmuyecKum 3aHAMuUAM:
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Wzyuenne maTepuana no pasgeny "pasgen 1"
MOJIrOTOBKA K BBITIOJIHEHUIO 3a]aHuil Ha
MPaKTHYECKUX 3aHATHIX

Ilodzomoeka Kypcosoit pabomui: Kypcoas
paboTa npeAcTaBiIeHA B BUAE KPYITHOHN 3a1a91
Mo yaeOHOMY Keicy, OXBaThIBAIOMIEH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3a7aHus:

Ilo020mogKa K meKyuiemy KOHmMpOoIo:
[ToBTOpenue marepuana no pasaeny "pasgen 1"
Ilo020mo6Ka K KOHMPOILHOU padome:
W3yuenne maTepHaoB Mo pas3zeny pasgein 1 u
MOJIrOTOBKA K KOHTPOJIbHOW paboTe
H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:

[2], 7-235
[3], 4=350
[4], 7-235
[5], 7-335

2 paszen 2. 19 13
JedbexkroobOpazoBanue.

2.1 Tema 2. 19 13
HedexroobpazoBanue.

1lo020mo6Ka K ayoumopHovim 3aHAmMusAM:
[IpopaboTka JEeKIIH, BEITOTHEHUE U
MOJICOTOBKA K 3amuTe jab. paboTh
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VI3yaenue
JIOTIOJTHUTEIHHOTO MaTepraa o pasaery
"paslleﬂ 2n

I1o020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenue matepuana no paszaeny "pazzgen 2"
TIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX

Ilodzomogexa Kypcosou padomui: Kypcopas
pabora npezacTaBieHa B BUAE KPYIHOH 3a1auu
Mo yueOHOMY Kecy, OXBaThIBAIOMIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOD
BapHaHTa MIPOEKTHOTo perreHus. [Tpumep
3aaHuA:

Iloozomoexa Kk KOHmMpoNbLHOU padome:
V3ydeHne MmaTepraoB Mo pa3/ieny pa3nen 2 u
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MOJIrOTOBKA K KOHTPOJIbHOU paboTe
Ilodzomogka domauinezo 3adanua:
[ToaroroBka goMaliHero 3a1aHus HaIllpaBiIeHa
Ha OTpabOTKy YMEHUI pemeHus
npoeccHOHANBHBIX 3a/1a4. JloMalHee 3a1aHue
BBIIACTCSI CTYCHTAM 110 H3yYCHHOMY B pasJielie
"pazmen 2" marepuaiy. [JJomoIHUTEIEHO
CTYICHTY HEOOXOUMO H3YyYHTh JIUTEPATYpy H
pa3o0paTs MpUMEPHI BHITOTHEHUS TIOT0OHBIX
3aganuii. [IpoBepka nomarrHero 3aiaHus
IIPOBOAUTCH 1O MPEACTABICHHBIM NUCbMCHHBIM
paboTtam.

Ilodzomoska Kypcosozo npoexma: Kypcosoii
IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJTbHOMY
3a7aHu0. B pamkax paboTsl HE0OX0AUMO
paccyuTaTh OCHOBHBIC ITOKa3aTeNU PadOThI
000pyI0BaHNs, BEIOPATh ONTHMAIIBHOE
penrenne. KypcoBoil mpoeKkT npenycMaTpuBaeT
HOSICHUTENIBHYIO 3aMUCKY C PacUeTaMHt H
rpadudeckyro yacTb. B 3a1anne Bxoqur pacuer
CJIEYIOIIUX [TOKA3aTeIICH:

Ilodz0mogKa K meKyuiemy KOHmMpoJiio:
[ToBTOpeHune marepuana no pasaeny "pasgen 2"
H3yuenue mamepuanog iumepamypHyix
UCHMOYHUKOG:

[1], 7-235
[2], 7-235
[3], 4=350
[5], 7-335
3 paszen 3. 19 13 Ilo0zomoeka K meKyuiemy KOHmMPOJIio:
Juddyznonnsie [ToBTOpenue marepuaina no pasaeny "pasgen 3"
HPOLECCHL Iloozomogxa pacuemno-zpaguueckozo
3.1 Tema 3. 19 13 3adanua: B pamkax pacyeTHO-TpadIECcKOro
Jduddy3nonnsie 3aJ[aHusI BBITIOJHSETCS YEPTEK KOHCTPYKIIHH.
MPOLECCHI. J1J1s1 BBITIOJTHEHUSI YePTEKEH BBITTOJIHSIFOTCS

pEeABApUTEILHBIC PACYETHI OCHOBHBIX
nokasaTeJsiell, KOTOpble YKa3bIBalOTCs Ha
yeprexe. 3allaHue BBITOJIHACTCS
WHAWBUJYaJIbHO 110 BapHUaHTaM. B kauectBe TEM
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3a/laHusl IPUMEHSIOTCS CIeAYIOLIHe:
CamocmoamenbHoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"pazmen 3"

Iloozomoexka K npakmuueckum 3anamusam:
Wzyuenne maTepuana mo paszgeny "pasmen 3"
IMOArOTOBKA K BBHIIIOJIHEHMIO 3aJaHUH Ha
MIPAaKTUIECKUX 3aHATHIX

Ilodzomogxa Kypcosou padomuwi: Kypcopas
paboTa npejcTaBiIeHa B BH/IE KPYITHOM 3a1aun
1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIbKO PaCYCTHBIX BOIIPOCOB U BHIOOD
BapuaHTa MPOEKTHOTO pemeHus. [Ipumep
3aJaHHs:

Iloozomosxa Kk KOHmMPOIbHOIUL padome:
Wzydenne MaTepraioB Mo pas3ierny pa3nel 3 u
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Iloozomoexa domawnezo 3a0anus:
[MoxroToBka JOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUH perieHus
npodeccroHanbHBIX 3a1a4. JloMarHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3Y4YEHHOMY B pasjenie
"paznen 3" matepuany. JJonoIHUTETHHO
CTYJIEHTY HEOOXOIUMO U3YUUTh IUTEPATYPY U
pazoOpaTh IpUMeEpPHI BHIMIOJTHEHUS MOI00HBIX
3amanuil. [IpoBepka qOMaIIHero 3a1aHus
MIPOBOUTCS IO TIPEACTABICHHBIM TICEMEHHBIM
paboTtam.

Tloozomosxka K ayoumopHvim 3auamuam:
[IpopaboTka JIeKIIUH, BHITOITHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Iloozomoexa Kypcosozo npoekma: KypcoBoit
MIPOEKT BBHITIONHSETCS 110 HHAUBHUYAILHOMY
3ananuio. B pamkax paboTsl HEOOXOAMMO
paccunTaTh OCHOBHBIC TTOKa3aTeN pabOThI
000pynoBaHus, BEIOpATh ONTUMAIBHOE
pemenne. KypcoBoii IpoeKT mpeaycMaTpuBaeT
MOSICHUTEIBHYIO 3aIHCKY C pacueTaMu
rpadUYecKyro 4acTh. B 3ajaHue BXOIUT pacyer
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CJICAYIOMUX TIOKa3aTeNen:
H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[2], 7-235
[3], 4=350
[5], 7-335

4 pa3zen 4. Metoxabl 24.4 14.4
(hM3UKO-XIMHYIECKOTO
aHamm3a (pa3oBbIX
PaBHOBECHI.
4.1 TeMa 4. Metosl 24.4 14.4

(PU3UKO-XUMUYECKOTO
aHanmu3a (pa3oBbIX
PaBHOBECH.

CamocmosamensHnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaerry
"pazmexn 4"

Ilo020moeka K npaKmu4ecKum 3aHAMUAM:
Nzyyenne matepuana no pazaeny "pazuen 4"
IIOArOTOBKA K BBIIIOJIHCHUIO 3a)1aH1/1171 Ha
MPaKTUYCCKUX 3aHATHUAX

Ilodzomoska Kypcosoit padomur: Kypcopas
paboTa npejcTaBiIeHa B BH/IE KPYITHOM 3a1aun
Mo y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIHKO PACYETHBIX BOMIPOCOB U BEIOOP
BapHaHTa IIPOEKTHOTO perreHus. [Ipumep
3aJaHHS:

Iloozomoeka K KOHMPOILHOU padome:
M3yueHne MaTepHaoB Mo pa3eiy pasaei 4 u
MOATOTOBKA K KOHTPOJIBHOU paboTe
Iloozomogka doknada, gblcmynieHuA:
3amaHue CBA3aHO C YriyOJICHHBIM H3YYCHUEM
Pa3zesoB AUCIUILUIMHBI B CAMOCTOSTEIbHBIM
TIOUCKOM MaTE€pHraioB JJid paCKpPBITUA TEMbBL
IoKIIaga. MaTtepuralbl BEITIOTHEHHOH paboThI
MPEJCTaBIIIOTCS B JICKTPOHHOM BHJE WIH B
(opMe pacrieqaTaHHBIX PE3eHTAIMOHHBIX
cnaiifioB. B kauecTBe TeM JOKIIAIOB CTyICHTAM
MPEeUIaratoTCs CICAYIOINES BAPUAHTBI:
Ilodzomoeka domauinezo 3adanusn:
IToAroToBKAa AOMAIITHETO 3aaHKs HApaBJIcHa
Ha OTPabOTKy YMEHUI pemeHus
npodecCHOHAIBHBIX 3a1a4. JloMalHee 3a1aHne
BBIIACTCS CTYACHTAM 10 U3YYEHHOMY B paseiie
"paznen 4" matepuany. JlonoaHUTETHEHO
CTYICHTY HEOOX0IUMO U3yUUTh JUTEPATYPY U
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pa3o0parh NpUMepbI BHIIOIHEHUS TTOT00HBIX
3aganuil. [IpoBepka qoMalIHero 3afaHus
MIPOBOJUTCA MO IPEACTABICHHBIM IHCEMEHHBIM
pabotam.

Ilo020mo6Ka K ayOumopHovim 3aHAmMuAM:
ITpopaboTka IeKnnH, BEIOTHEHHUE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilodzomoeka Kypcosozo npoexkma: KypcoBoit
MPOEKT BBITIOJIHACTCS [0 HHANBHIAYAILHOMY
3a7aHuio. B pamkax paboTel HEOOX0AUMO
paccunTaTh OCHOBHBIE TIOKA3aTeNIN PabOTHI
00opyoBaHusl, BBIOPATh ONTUMAIILHOE
pemenue. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTEIIBHYIO 3aIHCKY C pacueTaMu U
rpaduyeckyo 4acTb. B 3ananue BXoauT pacuer
CIIEAYIOIINX MTOKa3aTeIeH:

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[2], 7-235
[3], 4=350
[5], 7-2335
3a4er ¢ OLEHKOi 0.3 - - - - 0.3 -
KypcoBas padota (KP) 26.3 - - - 14 0.3 8
Bcero 3a cemectp 108.0 14 - 14 14 0.6 61.4
Hroro 3a cemecTp 108.0 14 - 14 14 4 0.6 61.4

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymumii koHTposb; [TA — npomexyTrouHas

aTTeCcTanuAa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. pasoen 1. Tepmoounamuxa chazosvix pasrogecuil.

1.1. Tema 1. TepmonuHamuka ha30BbIX PABHOBECHUH.

(1) Tepmogunamuueckasi xapakrepuctuka (as3sl U (pa30BbIX PaBHOBECHI: TEPMOJMHAMUYECKHE
HNOTEHIMAJIbl U XapaKTepUCTHUECKHEe (YHKIMH; YPaBHEHHE COCTOSHHUS CHUCTEM; KpUTEpUHU
HaNpaBJICHUs] TIPOLECCa M YCIOBHUSA pPaBHOBECHUS B cuUCTeMax; (Da3oBble Mepexoabl MEPBOTO U
BTOPOIO PO/A; AMArpaMMbl COCTOSHUS MOJIYIIPOBOAHUKOBBIX CUCTEM M METO/bI UX INosiyyeHus; P-
T-X auarpamMmbl; TEpMOJAWHAMHKA PAaCTBOPOB: KJAacCH(HKalUs, TEOpHUs AaKTUBHOCTH U TEOpPHUs
U30BITOYHBIX (DYHKIMI, IMPOrHO3UPOBAHME THUIA JUArPpaMM COCTOSIHHUS C IIOMOILBIO H30TEPM
KOHIICHTPALMOHHOW 3aBUCUMOCTH CBOOOIHOM sHeprun ['nboca..

2. pazoen 2. edexmoobpaszosanue.

2.1. rema 2. JledexTooOpa3oBanue.

(2). Obmas xmnaccupukanus gedpexroB. Toueunbie aedextrl. [edbexktsr mo I[loTTku u
®peHKelo, paBHOBECHE ICPEKTOB, ACPEKThI HECTCXHOMETPHHU. BiusHUEe ACPEKTOB HA 30HHYIO
CTpYKTYpy. DHU3UKO-XMMHYECKOE  YIpPABJICHHWE TUIIOM M  KOHIIGHTpaumued  aedekToB
HECTEXHOMETPHUH B TIOJTYIIPOBOTHUKAX; KBA3UXUMHUICCKHI METOJI pacueTa KOHIICHTpAIuH JeEeKTOB
U HOCHTEJICH 3apsijia..

3. pazoen 3. Jluchdpyzuonnvie npoyeccol.

3.1. rema 3. ludppy3roHHbIE MPOLIECCHI.

(3). Xumumueckas u nudy3roHHAS KUHETHKA; JHEPreTHKA KPUCTAUTMYCCKOW PEIIeTKH
ATOMHBIX U HOHHBIX KpucTaiyioB. Kunernueckoe paccMoTpenue mnpoiecca. Mexanuszmsl nuddysuu.
Koopduumentr muddysnn u dakroper ero ompenemstomme. [erepoauddysus, spdexr
Kupkennans-®Openxens. dneMeHTs 11 PY3HOHHON KUHETHKH. .

4. pazoen 4. Memoovi husuxo-xumuyecko2o anaiuza hazosvix pagHosecull.

4.1. rema 4. Metoab! pU3UKO-XMMHUYECKOTO aHaIM3a (pa30BbIX PaBHOBECHH.

(4). Metonbl pU3MKO-XUMUYECKOTO aHamu3a (a3oBbIX paBHOBECUH. /luarpaMMbl COCTOSIHUS 2-X
KOMIIOHEHTHBIX CHCTEM C OJBTEKTUKOH. XOJ KpHUCTaUIM3alMH. JlHarpaMMbl COCTOSHUSL 2-X
KOMITOHEHTHBIX CHCTEM C HEOTPAaHWYEHHOM pPACTBOPUMOCTBIO. XOJ KpHUCTAUIM3alMH. TBepisle
pacTBOpBl C OTPAaHUYEHHON pacTBOPUMOCTBIO M 3BTEKTHKOM. XOJ KpHCTauM3aluu. TBepible
pPacTBOpBI C OTPAaHUYEHHON PacTBOPUMOCTBIO M MEPUTEKTUKON. X0 Kpuctamauzauuu. CHCTEMBI,
oOpasyiolMe OJHO COEJUHEHHUe, IulaBslieecs Oe3 pas3yokeHus. XoJ KpHCTaIU3alHH.
KonrpysntHoe 1u1aBieHue ¢ 0Opa3oBaHMEM TBEPJBIX pPacTBOPOB. XOJ KpUCTAIM3ALNU.
M HKOHIpYIHTHOE IJIaBIIEHUE COEIMHEHUIN. X0 KpUCTAIN3ALHH. .

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. 6. OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHNS XUMUUECKUX IIPOLIECCOB U XapaKTEPUCTUKH
PaBHOBECHOI'O COCTOSIHUSL. ;;
2. 5. Pemienne nuddy3noHHO-KUHETUYECKUX 3a/1a4.;
3. 4. JleexThl HECTEXUOMETPUHU. 3aBUCUMOCTh KOHLIEHTPALIUU AEPEKTOB OT JaBJIeHUs Hapa
COOCTBEHHBIX KOMIIOHEHTOB U TEMIIEPATYPHI.;
4. 3. P-T-X nuarpamMmbl ABYXKOMIIOHEHTHBIX CHCTEM.

5. 2. ®a30B0o€ paBHOBECHE B JBYXKOMIIOHEHTHBIX cUCTEMaX. T-X THarpaMmabl.
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6. 1. ®a3oBoe paBHOBECHE B OTHOKOMIIOHEHTHBIX cucTeMax. Y paBHeHue Kiaysnyca —
Kunaitnepona.

1;

7. 7. MeToapl KJIaCCUYECKON U CTAaTUCTUYECKOM XUMHUECKON TEPMOJUHAMUKH JIJIs1 ONTMCAHUS
Pa3IMYHBIX PAaBHOBECUM..

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPelyCMOTPEHO

3.5 Koncyabranumn

el AN

PO E

Ayoumopuwie KOHCYIbmayuy no Kypcosomy npoexkmy/pabome (KIIP)

Koncynbranun
PYKOBOJCTBOM
KOHCYJIbTAIIH
"pazgen 1"

Koncynbranun
PYKOBOJCTBOM
KOHCYJIbTAIIHN
"paznen 2"

Koncynbranun
PYKOBOJCTBOM
KOHCYJIbTAIIN
"paznen 3"

Koncynbranun
PYKOBOJICTBOM
KOHCYJIbTAIIN
"paznen 4"

HAIPaBJICHBI
HAaCTaBHUKA
pasbuparorcs

HAIIPaBJICHBI
HACTaBHUKA
pasbuparorcs

HAIPaBJICHBI
HAaCTaBHUKA
pazbuparorcs

HaIpaBJICHBI
HACTaBHUKA
paszbupatorcs

Ha BBINOJHEHHE pa3JelioB KYpPCOBOI'O IIPOEKTa 0]
(mpenonaBatensi). B pamkax dYacoB Ha TpYIIOBbIC
HanOoJiee Ba)XKHbIE YaCTH pACUYETHBIX 3aJaHUN paszfena

Ha BBINOJHEHUE pa3[eloB KypCOBOIO MPOEKTa TIOJ
(mpenonaBatensi). B pamkax dYacoB Ha TpYIIOBBIC
HanOoJiee Ba)XHbIE YACTH pACUYETHBIX 3aJaHUM pasjena

Ha BBINOJHEHUE pa3[eloB KypCOBOIO MPOEKTa TIOJ
(mpenonaBarensi). B pamkax dYacoB Ha TpYIIOBbIC
HauOoJiee Ba)XHbIE YAaCTH pACUYETHBIX 3aJaHUM pazjena

Ha BBINOJHEHUE pa3/IeIOB KYpPCOBOTO TMPOEKTa IO
(mpenonaBatensi). B pamkax dYacoB Ha TpYIIOBBIE
HanOoJiee Ba)XHbIE YAaCTH pACUYETHBIX 3aJaHUN pasjena

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

OO6cy>xaeHne MaTepuasioB Mo kelcam paszaena "paznen 1"
OO6cyxneHnre MaTepualioB 1Mo Kevicam pasjaena "pazaen 2"
OO6cy>xaeHne MaTepuasioB o kelicam paszaena "pazaen 3"
OO6cyxxneHnre MaTepualioB 1Mo Kevicam pasjaena "pazaen 4"
Hnousuodyanvuvie koHcyriomayuy no Kypcosomy npoemy /pabome (MKKII)

Koncynpranum nposojsarcs no pasaeny "pazngen 1"
KoHncynpranuu nposojsrcs no paszaeny "pasgen 2"
Koncynpranuu npoBoasarcs no pazaeny "pazaen 3"
KoHncynpranuu nposojsarcs no pasaeny "pasnen 4"
Texywuii koumpons (TK)

KoHcynpTanuu HanpaBieHbl Ha MOJIyY€HUE WHAMBUAYAIBHOTO 33JaHUS AJIS BBIIOJHEHUS
KOHTPOJIBHBIX MEPOIIPUATUH 1O pa3aeny "pazmen 1"
KoHcynpTanumu HanpasiaeHbl HA NOJYyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl 711 BBIIOJIHEHMS
KOHTPOJIBHBIX MEPOIIPUATUH 1O pa3aeny "pasgen 2"
KoHcynpTanum HanpaBieHbl HA NOJYy4YE€HUE MHAUBUAYAIBHOTO 33aJaHUS AJI BBIIOJHEHUS
KOHTPOJIbHBIX MEPONPUATHI O pazaeny "pazaen 3"
KoHcynpTanuu HanpaBiaeHbl HA NOJyYEHUE MHAWBUIYAIBHOTO 3aaHMsl 7Sl BBIIOJIHEHMS
KOHTPOJIBHBIX MEPOIPUATUH 1O pa3aeny "pasnen 4"
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3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT

6 Cemectp

Kypcosas pabora (KP)

Tembr:

- Pacuer TemmneparypHbIX 3aBUCUMOCTEH YHTATBITNH, SHTPOITUH U TEIIOEMKOCTH MCXOTHBIX
BEIICCTB 1) alFOMUHHMS U TUIATHHBI

- Pacuer TremmneparypHbIX 3aBUCUMOCTEH SHTAJIBITHH, SHTPOIHH U TETUIOEMKOCTH HCXOTHBIX
BEIIECTB 2) KPEMHHUS H 30JI0Ta

- Pacuer TemmeparypHbIX 3aBUCUMOCTEH YHTAIBITNH, SHTPOITUH U TEIIOEMKOCTH HCXOTHBIX
BEIIIECTB ) UPHAMS B BOJIb(hpama

I'paduk BbINOTHEHNSI KYPCOBOTO MPOEKTA

Henena

1-4 5-8 9-12 | 13-15 | 3aueTHas

Pa3nen
KYpPCOBOTO
MIPOCKTA

1 2 3 4 3amnura
KYpPCOBOTO
IIPOEKTa

O6Bem
paznena, %

25 25 25 25 -

BrimomaenHbIN
00BeM
HapacTarouuM
uroromM, %

25 50 75 100 -

Howmep paznena

Paznen KYpPCOBOI'O ITPOCKTA

1

pasznen 1 OnpeneneHue TeMnepaTrypHo 3aBUCUMOCTH TEIJIOEMKOCTH
WCXOJIHBIX BEICCTB

2 paszzen 2 Onpenenenue TeMuepaTypHOH 3aBUCUMOCTH SHTAJIBIIUU UCXOTHBIX
Y KOHEYHBIX BEUIECTB

3 paznen 3 OnpeneneHue TeMIEpaTypHON 3aBUCHMOCTH SHTPOIIUU UCXOIHBIX U
KOHEYHBIX BEIIECTB

4 paszzen 4 Omnpenenenue TeMnepaTypHoil 3aBUCUMOCTH 3Hepruu ['nudoca

HCXOOHBIX 1 KOHCYHBIX BCIIIECCTB
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

O1neHoYHOE CPEICTBO
(TN ¥ HAUMEHOBaHUE)

3amaHupOBaHHbIE PE3yAbTaThl 00YUYEHHUS MO TUCIUIUINHE Konpt
(B COOTBETCTBUH C pa3aesioM 1) WHJUKATOPOB COOT];e?lT ;3 e
1]2]3]4
3HaTh:
3HATh 1. 30HHYIO TEOPHUIO, JIEKTPOHHOE CTPOCHUE ATOMOB U VT-Lics + Kontponbnas pabora/Km-1. Paznen 1.
MOJIEKYJ1, TUIIBI IE(PEKTOB. ] TepmoanHaMuka Ga3zoBbIX paBHOBECHI.
3HAThH 2. OCHOBBI TEOPHH XMMHUECKOH CBSI3U B COCTUHEHUSIX VJT-2mic3 + KonTponbnas padota/Km-1. Pazgen 1.
pa3HbIX TUIIOB. ] TepmoanHaMuka Ga3zoBbIX paBHOBECHI.
3HaTh 3. OCHOBHBIC MTOHATHUS U METOAbI (DU3UKH V-2 + Kontposnbnas pabora/KM-2. Paznen 2.
KOHJICHCUPOBAHHOTO COCTOSIHHUSI. ’ HedexToobpazoBanue.
3HATh 4. OCHOBHbIE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUYECKUX V20 + Konrponsnas padbora/KM-2. Pa3nen 2.
MIPOLIECCOB U XapaKTEPUCTUKU PABHOBECHOTO COCTOSHUS. ) JedexroobOpazoBanue.
3HATh 5. METObI KJIACCUYECKON U CTATUCTHYECKON XUMHYECKON V20 + KonTponbras padora/KM-3. Paznen 3.
TEPMOJIUHAMUKY JJIsl OTIMCAHUS PA3IMYHBIX PABHOBECHI. Jnddy3nonnsie nporeccol.
Ymersb:
yMeTb 1. MpoBOIUTH aHaNmu3 QYHKIMH, peniaTh ypaBHEHUS U KonTponbnas padora/KM-3. Paznen 3.
cucTeMbl Tu(PepeHInanbHbIX U aNredpandeckux ypaBHEHUN N-1nk-3 + Jud¢y3nonnsle nporeccol.
IIPUMEHNUTEIIBHO K PEAJIbHBIM XMMUYECKHUM IIPOLIECCaM,
YMETb 2. IPUMEHATH METObl MAaTEMATHUECKON (PU3UKH MTPU KonTponbnas padota/KM-3. Paznen 3.
pELIEHUH THUIOBBIX MPO(ecCHOHAIBHBIX 3a/1a4 (prU3nyecKon N-2nk-3 + Juddy3rnoHHbIe MpOLECCHI.
XUMHH.
YMETH 3. UCIIOJIb30BATh OCHOBHBIE XUMUYECKUE 3aKOHBI. Konrtponsnas pabora/KM-4. Pa3nen 4.
N1-2nx-3 + | MeTonbl GU3HKO-XUMHYECKOTO aHAJIn3a
(a30BBIX PAaBHOBECHIA.
YMETB 5. HCIOIB30BATh METO/BI IOCTPOCHHS MATEMATHYECKUX KonTponbnas padota/KM-4. Paznen 4.
MoJIeJIel TUITOBBIX MPO(ECCHOHATBHBIX 3a]1a4. N-2nk-4 + | Metoabl (pU3MKO-XMMUYECKOTO aHAJIN3a
(ha30BBIX PABHOBECHUH.
yMeTh 4. HCIOIB30BATh TEPMOJANHAMUYECKNE CITPABOYHbIE V20 + KonTponbnas padota/KM-4. Paznen 4.
JAHHBIE ¥ KOJIMYECTBEHHBIE COOTHOIIEHUSI HEOPIraHUUYECKOM U ) MeTobl pU3UKO-XMMUYECKOT0 aHAJIN3a
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| busmuecKoi XMMUH JUIs pelleHns IPO(eCCHOHANBHBIX 3a1ad.

| ba3oBBIX paBHOBECHIL.
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. KM-2. Paznen 2. JledbexroobpazoBanue. (Kontponbnas padota)
2. KM-4. Paznen 4. Metoasl PU3NKO-XUMHUYECKOTO aHaau3a (pa3oBbIX paBHOBECH.
(KontponbHnas padbora)

®dopma peanmzanuu: [TuceMenHas padbota
1. Km-1. Paznen 1. Tepmonunamuka azoBsix paBHoBecuii. (KoHTposibHas pabora)
2. KM-3. Paznen 3. luddyzuonnusie nmpoueccel. (Konrponshas padota)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.
banmibHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SBIIETCS MpUIIokeHHueM b.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
3auem ¢ ouenxou (Cemecmp No6)

CTaHJAapTHBIC IIpaBUJIa

Kypcosas paboma (KP) (Cemecmp Ne6)
[10 UTOraM JIOKJIAJa ¥ TEKCTA NOSICHUTEIBHOMN 3alMCKU.

B numnmnoM BeICTaBIsETCS OICHKA 3a 6 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. bappiOuH, A. A. DNEeKTpOHUKA U MUKPOAJIEKTPOHUKA. DUZUKO-TEXHOIOTMUECKUE OCHOBBI :
yuebHoe rocobue A By30B 1o HanpasieHusM 550700 u 654100 "DnexTpoHuka u
MUKpodsiekTpoHuka" / A. A. Bapeions . — M. : ®usmarnur, 2006 . — 424 c. - ISBN 5-922106-79-1 .,
2. Akynosa lO. I1., M3otoBa C. I',, IIpockypuna O. B., Uepenkosa 1. A.- "®usndeckas XuMus.
Teopus u 3agaun”, (3-e u3m., crep.), U3garenscrro: "Jlans", Cankrt-IlerepOypr, 2021 - (228 c.)
https://e.lanbook.com/book/153700;

3. Bacrokosa A. H., 3agaunna O. I1., Haconosa H. B., [lepenénkuna JI. 1.- "Tunoseie pacuersl no
¢uznueckoitl u koywtouanoi xumun", M3narenscreo: "Jlans", Cankr-IlerepOypr, 2014 - (144 c.)
https://e.lanbook.com/books/element.php?pll_id=45679;

4. B. B. JIykos, A. H. Mopo30B- "®u3ndeckas xumus", (2-e u31., paciup. u Jo1. ), MI3aarenscTBo:
"FOxubIit penepanbHblil yauBepcutet", PocroB-Ha-Jlony, Taranpor, 2018 - (238 c.)
https://biblioclub.ru/index.php?page=book&id=561130;

5. SIpocnagues, A. b. Xumus tBepaoro tena / A. b. fpocnasues . — M. : Hayunsrit mup, 2009 . —
328 c. - ISBN 978-5-91522-133-7 ..
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;

2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;
3. Buneokondepennuu (Maitaa, Coepmxasz, BK u np);

4. Acrobat Reader;
5. Python;
6. Jupiter Notebook.

5.3 UaTepHeT-pecypcsl, BKJAIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKA OHJIAlNH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas Oudamoreka - https://elibrary.ru/
4. baza nanapix BUHUTMH online - http://www.viniti.ru/
5. ba3za nanHbIX ;)KypHasioB m3nateiabcrBa Elsevier - https://www.sciencedirect.com/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHust Homep aynuropun, OcHaleHue
HAaUMCHOBaAHUE
Y4eOHbIC ayUTOPHUH IS E-306, mapTa co CKaMbei, CTOJI TIPETIoAaBaTes, CTOI,
MIPOBEACHUS JICKIIMOHHBIX JlaGoparopus CTYJ, TOCKa MeJloBasi, 9KpaH, 000py10BaHUE
3aHATHI U TEKYLIETO KBaHTOBOM CHelMaIu3UPOBAHHOE, YYCOHO-HATTISAHOE
KOHTPOJIS AIICKTPOHHUKHU mocooue
VY4eOHble ayAUTOpUU IS E-306, rmapTa co CKaMbel, CTOJI IIPeroaBares, CToJ,
MIPOBEICHUS Jlaboparopus CTYJI, TOCKa MEJIOBas, SKpaH, 000pyT0BaHUE
MPaKTUYECKHUX 3aHATHH, KBaHTOBOM CHeHalIN3UpPOBaHHOE, YIeOHO-HATIISITHOE
KP u KII AIIEKTPOHUKHU rnocooue
Y4eOHble ayAUTOpUU IS E-306, napTa co CKaMbei, CTOJ IperoaaBarens, CTo,
MIPOBEICHUS Jlaboparopus CTYJI, IOCKa MEJIOBas, SKpaH, 000py10BaHNE
1abopaTOPHBIX 3aHITHIA KBaHTOBOM CHeIHaTN3UPOBaHHOE, YIeOHO-HATIISITHOE
AIIEKTPOHUKHU rocooue
Y4eOHble ayAUTOpUN IS E-306, napTa co CKaMbei, CTOJ IperoaaBarens, CTO,
MIPOBEICHUS Jlaboparopus CTYJI, IOCKa MEJIOBas, SKpaH, 000py10BaHNE
MPOMEKYTOUHOM KBaHTOBOM CHeIMaTN3UPOBaHHOE, YIeOHO-HATIISITHOE
aTTecTaluu JICKTPOHHUKHU rmocooue
[Tomermmenus mist E-310, CTOJI pernoiaBaTessi, CTOJ, CTYJ, BEIIaIKa JJIs
CaMOCTOSITEIIbHOU PabOThI JucnneHbIi OJICK/IbI, TOCKA MEJIOBAsi, MyJIbTUMEIHUITHBIN
KJacc kad. MPOEKTOP, AOCKA MapKepHas MepeBUKHAS,
"OTOMK" HOYTOYK, KOMITBIOTEp MEPCOHATIBLHBIN, y4eOHO-
HarJISIIHOE TTocoOune
ITomerenus mist E-306, mapTa co CKaMbeH, CTOJI TIPEITo1aBaTes, CTOI,
KOHCYJTbTUPOBAHUS Jlaboparopus CTYJ, TOCKa MeNIoBasi, SKpaH, 000pyI0BaHUE
KBaHTOBOM CHEIMATM3UPOBAHHOE, YIeOHO-HATIISITHOS
HIIEKTPOHUKHU nocoobue
Iomemmenus g E-302/1, Cxnan CTOJI

XpaHeHHUs 000pyJOBaHUS
1 y4eOHOTO MHBEHTaps

"OTOMK"
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JJUCHOUILJIMHBI

duzndecKass XuMus MaTCpUAJIOB U IIPOICCCOB C-)J'IGKTpOHHOfI TCXHHUKH

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

Kwm-1. Paznen 1. Tepmonunamuka a3oBbix paBHoBecuid. (KonTponbHas padbora)

KM-2. Paznen 2. Jledbexkroobpazosanue. (KonTponbHas paboTa)

KM-3. Paznen 3. duddy3unonnsie npoueccol. (KontponsHas padota)

KM-4. Paznen 4. Metoab! GU3HKO-XHMHUECKOTO aHanu3a (ha3oBbix paBHOBecuid. (KoHTpombHas
pabora)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM-
Howep Pa3znen nucuuninHb RM: L 2 3 4
pasjena S en Henens 4 7 11 14
KM:
1 pasznen 1. TepmoanHamuka pa3oBbIX PABHOBECHH.
11 tema 1. TepMoguHamMuka ¢a30BBIX paBHOBECHIA. +
2 pasnen 2. JlepekrooOpa3oBaHue.
2.1 tema 2. JlepexrooOpa3oBaHue. +
3 pazznen 3. Auddy3uoHHbIE MPOIECCHI.
3.1 tema 3. luddy3noHHbIE TPOLECCHI. +
4 pasnen 4. Metoasl GU3UKO-XUMUYECKOTO aHATN3a
(ha30BBIX PABHOBECHIA.
41 TeMa 4. Metoabl (U3HKO-XMMHUECKOro aHalin3a (pa3oBbIX +

PaBHOBECHIA.

Bec KM, %: | 25 25 25 25
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

duzndecKass XuMus MaTCpUAJIOB U IIPOICCCOB BHCKTpOHHOﬁ TCXHHUKH

(Ha3BaHME AUCIMILIMHBI)
6 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEpPONPHUSTHH TEKYIIEro KOHTPOJS YyCIeBaeMOCTH IO KypPCOBOM

padore:

KM-1 Kwm-1 Omnpenenenue teMiepaTypHOi 3aBUCUMOCTH TEIIOEMKOCTH UCXO/IHBIX BEIIECTB

KM-2 KwM-2 OnpezaeneHue TeMrnepaTypHOi 3aBUCUMOCTH SHTAJIBIIMK UCXOIHBIX U KOHEUHBIX BELIECTB

KM-3 Kwm-3 Onpeznenenue TemMrneparypHOi 3aBUCUMOCTH SHTPOIIUU UCXOTHBIX U KOHEYHBIX BEIIECTB

KM-4 Kwm-4 OnpezneneHue TemMnepaTrypHoil 3aBUCUMOCTH 3Hepruu [ m66ca NCXOTHBIX U KOHEUHBIX
BEIIECTB

Bujx npome:xxyTouHoii arrecranmu — 3amura KP.

Wnpnexc KM- | KM- | KM- | KM-
Howmep Paznen kypcoBoro mpoekTa/KypcoBoii paboThl KM: L 2 3 4
paszena Henens 4 8 12 15
KM:
1 pazzen 1 Onpeznenenue TemMrnepaTypHO 3aBUCUMOCTH +
TEMJIOEMKOCTH HCXOJIHBIX BEIIECTB
2 pazzen 2 OnpezeneHue TeMrnepaTypHOl 3aBUCUMOCTH +
SHTAJIBIIMY UCXOJHBIX U KOHEYHBIX BEIIECTB
3 pasnen 3 OnpeneneHue TeMIepaTypHo 3aBUCUMOCTH 4
HHTPOIUU UCXOHBIX U KOHEYHBIX BEIIECTB
4 paszznen 4 Onpenenenue TeMnepaTypHOl 3aBUCUMOCTH +

sHepruu [ 'nb60ca NCXOAHBIX U KOHEUHBIX BEHIECTB

Bec KM, %: | 25 25 25 | 25
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