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BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»
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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
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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 - 16 yacos;
CamocTrosiTesibHasi padoTa 6 cemecTp - 59,2 yaca;

B ToM ynciae Ha KII/KP 6 cemecTp - 7 yacos;
WHas koHTaKkTHasi padoTa 6 cemecTp - 4 yaca;

BKJIIOYAS:
KontpoabsHas padora
IIpome:kyToUHasI aTTeCTAINS:

IK3aMeH 6 cemectp - 0,5 yaca;

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

Bcero - (0,8 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

- 3anayva 1. [Ipeamerom u3ydeHus sSBISIOTCS TBEP/Ible KPUCTANIMYECKUE MaTEPHAIIBI,
MPUMEHSIEMBIE B 3JIEKTPOHUKE U UX OCHOBHBIE (PU3UKO-XMMHUYECKHE CBOMCTBA. B cucTemMe moaroToBku
OakanaBpa MO HAMPAaBICHUIO "DIEKTPOHUKA U HAHOAJIEKTPOHHUKA" JaHHAs TUCHUIUIMHA SBISETCS OJHOU
u3 (QyHITaMEHTAIBHBIX, TIOCKOJBLKY Ha CBOMCTBAX KPUCTAUIMICCKUX TET 0a3UPYETCsl TEXHOJIOTHS
U3TOTOBJICHHS TBEPAOTEIbHBIX SJIEKTPOHHBIX PUOOPOB U MUKPOCXEM. ;

- 3a7a4a 2. JlucuuiuinHa 3aBepiiaeT MUKII [0 U3YYCHHUIO (PU3UYECKUX U XUMUYECKHX CBOWCTB
TBEPJBIX TE€J, HAUAThII Kypcamu "Martepuaibl 3IeKTPOHHON TeXHUKU". "Du3uKa mosynpoBOIHUKOB",
®u3nuecKkrue OCHOBBI HAHOKPUCTAIUTUYECKUX TOJIYTIPOBOJHUKOBBIX MAaTEPUAJIOB,.;

- 3anaya 3. LlensiMu ocBOeHUS AUCHUILIMHBI SBISIOTCS U3ydeHUEe GU3NKO-XMMHUYECKUX OCHOB
MOJIYYCHHSI MATEPHAIIOB IMyTEM KPUCTAIUIU3AIMU B PA3JIMYHBIX YCIOBUSAX, METOJIOB OMIMCAHUS U aHAIHM3a
($a30BbIX paBHOBECUH, TBEPIBIX PACTBOPOB, MPOIECCOB AePekTo0Opa3oBanus, 11U y3NOHHBIX
MIPOIIECCOB U UX BIIUSHUSA HA MOJTYITPOBOIHUKOBBIE 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
ne(deKToB. ;

- 3HaTh 2. OCHOBBI TEOPUH XUMHYECKOU
CBA3U B COCIUHCHUAX PA3HBIX TUIIOB..

YMETB:
- YMETb 2. IPUMEHATH METO/BI

MaTeMaTHYeCKOW (PM3UKH TIPH PEIICHUN
TUIOBBIX MPO(ECCHOHATBHBIX 3a7a4
¢bu3nyecKoil XuMuu.;

- yMeTh 1. IpOBOAMTH aHaIN3 (HYHKLUH,
pemaTh ypaBHEHHS U CHCTEMBI
TuddepeHIMaIbHbIX U aIredpandecKux
YpaBHEHHI TPUMEHHUTEIHHO K PEaATbHBIM
XMMHUYECKUM IpoIieccam,.

T1K-3 Criocoben
y‘IaCTBOBaTI) B HpOBe}IeHI/H/I
TEXHOJIOTUYECKUX

NJI-2nk-3 3HaeT 00 Gu3uko-
XUMHYECKUX OCHOBaxX 9
TEXHOJOTHYECKHX MPOIIECCOB

3HATh!
- 3HaTh 3. OCHOBHBIE TIOHATHUS U METOABI
(bU3UKN KOHJIEHCUPOBAHHOTO COCTOSIHUA. .
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

IIPOLIECCOB U3TOTOBJICHUS
MaTepHaJIOB JIEKTPOHHOU
TEXHUKHU, MUKPO- U
HaHOXJIEKTPOHUKHU

W3TOTOBJICHHS MAaTEPUAIIOB
AJIIEKTPOHHOU TEXHUKHU, MUKPO-
Y HAaHODJIEKTPOHUKNU

YMETbh:
- YMETb 3. UCHOJIb30BaTh OCHOBHbIE
XUMHUYECKHUE 3aKOHBI..

ITK-4 Crocoben
y4acTBOBATh B
IPOCKTUPOBAHUU
HUHTETPAITBHBIX CXEM

N 1-2nk-4 JemoHCTpUpYET
3HAHHUE COOTBETCTBUS
TEXHOJIOTUH MPOU3BOCTBA U
nporiecca MPOeKTUPOBAHUS
UHTETPaIbHBIX CXEM

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

- 3HaTh 5. METOJBI KJIACCHYECKOH 1
CTAaTUCTUYCCKON XMMHUUECKOM
TEPMOJIMHAMUKY JJIs1 OITMCAHUS
Pa3JIMYHBIX PAaBHOBECHUM. .

YMETh:

- YMETb 4. HCII0JIb30BaTh
TEPMOJMHAMHYECKHE CIIPABOYHBIE JAHHbIE
Y KOJINYECTBEHHBIE COOTHOLIEHUS
HEOpPraHUYeCKO U (PU3NUECKON XUMUU
JUIS peleHus NpodecCOHaIbHbBIX 3a/au.;
- YMETb 5. HCIOJIb30BATh METOBI
IIOCTPOECHUSI MATEMaTUYECKUX MOJIENIeH
TUIIOBBIX NPOPECCHOHANBHBIX 3a/1a4..

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TmpodeccroHanmbHOM 00pa3oBaTelbHON MporpaMmme
Hanorexnonorus B anexrponuke (nanee — OITOIT), nanpaBnenus noarotosku 11.03.04 DnexkTpoHuka u
HaHORJIEKTPOHHUKA, YPOBEHb 00pa30BaHMs: BhICIIEE 0Opa3oBaHue - OaKaTaBpHar.

basupyercst Ha ypoBHE cpeiHero oo1ero oopazoBaHus.

PesynbTarsl 00yueHus, NoIy4eHHbIE IPYU OCBOEHUHU AMCUUIIIMHBI, HEOOXOAUMBI IIPY BHIMOJIHEHUH
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboThI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

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

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

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 paznen 1. 12 6 4 - 4 - - - - - 4 - Ilodz0moeKa K meKyuiemy KOHmpoJiio:
TepmoauHamuka [ToBTOpenue marepuana no pasaeny "pasgen 1"
(ha30BBIX PABHOBECHIA. IIposedenue uccnedosanuii: Pabora
11 Tema 1. 12 4 - 4 - - - - - 4 - BBIIIOJIHACTCS 110 UHAUBUIyAJIbBHOMY 33J1aHUIO.
TepmoanHamuka J1ist mpoBeieHnst HCCIleIOBaHUsI IPUMEHSIETCS

(ha30BBIX PABHOBECHIA.

cJIeIyIONIe MaTepHallbl:
Ilodzomoeka pacuemno-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpadUIecKoro
3a[JaHusI BRITIOJTHACTCSA YePTEK KOHCTPYKITHH.
J1J1s BBITIOTHEHUS YePTEKEH BBITTOTHSIIOTCS
MpeIBapUTEIbHBIC PACUETHl OCHOBHBIX
moKasareseld, KOTOpbIe YKa3hIBAIOTCS Ha
yeprexe. 3aJlaHue BBIOIHACTCS
HHIAUBUYAJILHO [0 BapuaHTaM. B kauecTBe TeM
3a/1aHus MPUMEHSIOTCS CIIeNYIONIHe:
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BBITIOJIHSIETCS 110 UHAUBHIYaTbHOMY
3amannio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTENN PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemrenre. KypcoBoii MpoeKT npemxycMaTpuBacT
MOSICHUTEIBHYIO 3aIHCKY C pacueTaMu
rpaduYecKyro 4acTh. B 3aiaHue BXOIHUT pacyer
CIeAYIONINX MOKa3aTesei:

Iloozomoeka K rabopamopnoii pavome: J1nst
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HE00XO0IMMO TIPEABAPUTEHHO U3YUUTh TEMY U
3a]1a4 BBITIOJTHEHUS J1JaO0paTOPHOH paboTsI, a
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TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOoTKU pe3yJIbTATOB 10 H3YYCHHOMY B
pazzgene "pazgen 1" Matepuany.

Iloo2omogka K ayounopHbviv 3aHAMUAM:
[IpopaboTka JIEKIINH, BEIITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ioozomoeka domauinezo 3a0anus:
[ToxroToBka goMaIrHero 3aJaHUs HaIpaBIeHa
Ha OTpabOTKy YMEHUI pemeHus
npodeCCHOHANBHBIX 3a1a4. JloMaliHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 10 U3YUYEHHOMY B paszelie
"paznen 1" matepuany. JlonogHUTETHHO
CTYJICHTY HEOOXOIUMO U3yUUTh JTUTEPATYPY U
pa3o0paTh MPUMEPHI BHIMOIHEHUS TTOI00HBIX
3aganuil. [IpoBepka nomMamHero 3agaHus
MIPOBOIUTCS IO TPEACTABICHHBIM IICEMEHHBIM
pabotam.

Iloozomoeka doxnada, 6bICHIYnIeHUA:
3amaHue CBA3aHO C YIIyOICHHBIM H3yICHUEM
pa3menoB AUCIUILTHHEI H CAMOCTOSATEIEHBIM
MTOWCKOM MAaTEepHAIIOB IS PACKPBITHS TEMBI
JIoKsIaga. Matepualibl BBITOTHEHHOM paboThI
MPECTABIIFOTCS B DJICKTPOHHOM BHJIC WJIH B
(dbopme pacreyaTaHHbBIX MPE3CHTAIUOHHBIX
craiiioB. B kauecTBe TEM NOKIAN0B CTYEHTAM
MIpeAaralTcs CaeayIoue BapuaHThl:
Ilo0ozomoeka K KOHMPOILHOU padome:
Wzydenne MaTepuaioB mo pasuerny pasmen 1 u
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Ilodzomoeka Kypcosoit padomui: Kypcoas
paboTa mpeacTaBiIeHa B BHIE KPYITHOM 3a1aun
10 y4eOHOMY KeliCy, OXBaThIBAIOIIEH
HECKOJIBKO PacueTHBIX BOMPOCOB U BHIOOD
BapHaHTa MPOEKTHOro perreHus. [Tpumep
3a/laHus:

Iloozomoexa kK npakmuyecKum 3aHAMUAM:
N3ydenne matepuana mo pazaeny "pazmen 1"
MTOJIrOTOBKA K BBIMOJHCHHIO 3a[aHUi Ha
MPAKTUYCCKUX 3aHATUIX

Ilposedenue 3xcnepumenma: Pabora
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BBITIONTHSETCS 110 UHAMBHUIYAIbHOMY 3a/1aHUIO.
Jl1st mpoBeieHus uccieqoBaHus MPUMEHSIETCS
crenyoliee 000pyI0BaHHE:
CamocmoamensHnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"pazmexn 1"

Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OpHEHTHUPOBAHBI Ha PEIICHNS MHHMA3AIad 110
paszaeny "paszaen 1". CTyaeHTHI HEOOXOTUMO
MIOBTOPUTH TEOPETUUECKUI MaTepuall,
pazo0patTh IpUMEpPHI PEIICHUS aHATTOTUIHBIX
3a/1a4. MPOBECTU PAaCcUETHl IO BApUAHTY 3aJaHUs
U cIeNaTh BBIBOBI. B kauecTBe 3amaHus
HCTIONB3YIOTCS CIEYIOIINE YIIPAKHEHHUS:
Ilodzomoeka pepepama: B pamkax
pedepaTHBHOI YacTH CTYACHTY HEOOXOIUM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHIKOB IO
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MIOJITOTOBUTH MIPE3CHTAINIO IS BBICTYIDICHUS
10 pe3yybTaTtaM paboThl HA CEMUHAPCKOM
3aHATHH. B KadecTBe TeM pedepara CTYIACHTY
MIpeAaraloTCs CIaeayIoie BapuaHThl:
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], 23=389
[2], 5-133
[3], 8-203
[4], 8-213

2 paszen 2. 10
JedexroobpazoBanue.

2.1 Tema 2. 10
JedexroodbpazoBanue.

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpenue maTepuana no pasaeny "pasgen 2"
IIposedenue uccnedosanuii: Pabora
BBITTOJTHACTCS 110 MHANBUAYAIBHOMY 3a/IaHHIO.
Jlns mpoBeieHust CClIeT0OBaHIS IPUMEHSIETCS
CIIEIYIOIINE MaTepPHaIbL:

Iodzomoska pacuemno-zpaguueckozo
3adanua: B paMkax pacueTHO-TpauIecKoro
3aJJaHMS BBITIOJIHACTCS YePTEXK KOHCTPYKITHH.
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J171s BBITIOJTHEHUS YePTEIKEH BBITIOTHSIOTCS
MpeIBAPUTEIBHBIC PACUCTHI OCHOBHBIX
rmokazareJsieid, KOTOphIe YKa3hIBAIOTCS Ha
gepTexke. 3aJaHne BBHIOIHICTCS
WHAWBUIYaBHO 0 BapuaHTaM. B kauecTBe TeM
3aaHUS TPUMEHSIOTCS CIIEAYIOIIHE:
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIOHSACTCS 110 HHANBHAYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTENIN PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemrenre. KypcoBoii mpoekT npemxycMaTpuBacT
TMOSACHUTEJIbHYIO 3aIIUCKY C pacucTaMu U
rpaduUecKyro YacTh. B 3aaHue BXOIUT pacyer
CIeAYyIOIINX MoKa3aTeei:

Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJa4H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YICHHOMY B
paznene "pazgen 2" marepuaiy.

Ilo0z0moeKa K ayOumopHovim 3aHAMUAM:
[IpopaboTka JeKIIH, BEIOTHEHUE U
MOJICOTOBKA K 3amute jab. paboTh
Ilodzomoeka domauinezo 3adanusn:
[MoxroToBka AOMAaITHETo 3aJaHUS HAIpaBJIcHA
Ha OTPabOTKy YMEHUH peleHus
npogeccHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYEHHOMY B pa3Jieie
"paznen 2" matepuany. JJonoIHUTEIBHO
CTYICHTY HEOOXOIUMO U3yYUTh JTUTEPATYPY U
pazo0paTh IpUMeEPHI BHIMIOJTHEHUS MO I00HBIX
3aganuil. [IpoBepka toMamniHero 3agaHus
IIPOBOAUTCHA 110 MTPEACTABIICHHBIM TMCbMEHHBIM
paboram.

Iloozomoexa doxnada, bicmynieHus:
3amaHue CBA3aHO C YIriIyOJICHHBIM H3YYCHHUEM
pa3aenoB AUCIUILTUHEI H CAMOCTOSTEIEHBIM
MTOWCKOM MAaTEpPHAJIOB JUISI PACKPBITHS TEMBI
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JTOKIIaaa. Martepualbl BBITOJTHEHHON paboThI
MIPECTABIISIOTCS B DJIGKTPOHHOM BUJIE WU B
(dbopMe pacrieyaTaHHBIX MPE3CHTAIMOHHBIX
cilaiiioB. B xauecTBe TeM AOKIAA0B CTyIEHTaM
MIPeUIaraloTCsl CIeAYIOINEe BAPHAHTHI:
Iloozomoexa K KOHmMPOIbHOIUL pabome:
W3ydyenue MatepuanoB 1o pa3aeny pasaen 2 u
MOJITOTOBKA K KOHTPOJIBHOI paboTe
Ilodzomoeka Kypcosoit pabomui: Kypcoas
paboTa mpejcTaBiIeHa B BUJIE KPYITHOM 3a1aun
1o y4eOHOMY KelCy, OXBaThIBAIOIICH
HECKOJIbKO PaCYCTHBIX BOIIPOCOB U BHIOOD
BapuaHTa MPOEKTHOTO pemeHus. [Ipumep
3aaHHS:

IIoozomosKka K npaKkmuuecKum 3auamusim:
W3yuenue matepuana no paszaeny "pazzgen 2"
IIOJrOTOBKA K BBHIIIOJIHEHUIO 3aJaHNH Ha
MPAaKTUIECKHUX 3aHATUIX

IIposedenue skcnepumenma: Pabora
BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
JLns mpoBeieHusI UCCIIeIOBaHIS IPUMEHSICTCS
cienytomiee 000pya0BaHUE:
Camocmoamebnoe uzyuenue
meopemuueckozo mamepuana: VIzyienue
JIOTIOJTHUTEIFHOTO MaTepuana 1Mo pa3aeny
"paslleﬂ 2n

Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHU3a1a4 110
paszgeny "pa3zgen 2". CTyIeHTH HEOOXOIUMO
MTOBTOPUTH TEOPETHICCKIIA MaTepHal,
pa3o0path MpUMepHI PEIICHUS aHATIOTUIHBIX
3a/1a4. MPOBECTU PACUYETHI IO BAPUAHTY 3aJaHUs
M ClIeJIaTh BBIBOJBI. B KauecTBe 3agaHus
HCTIONB3YIOTCS CIETYIONINE YIPaXKHEHHS:
Iloozomoexa pepepama: B pamxax
pedepaTuBHON YacTH CTYACHTY HEOOXOAUM
MIPOBECTH 0030 JTUTEPATYPHBIX UCTOYHHKOB 110
BBIOpAaHHOW TeME, KOMIJIEKCHO OCBETUTh
BOTIPOC B COOTBETCTBHH C TeMoH pedepara,
[IOAITOTOBUTH MPE3EHTALUIO JUIsl BHICTYIIIICHUS
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IO pe3yJbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyICHTY
MIpeJIaraloTCs CIeyIOIUe BApUAHTBI:
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 23=389
[2], 5-133
[3], 8-203
[4], 8-213

IloozomoeKka Kk mekyuwemy KOHmpoJio:
[ToBTOpenune marepuana no pasaeny "pasgen 3"
IIpogedenue uccnedosanuii: Pabora

3 pa3zen 3. 12
Juddy3nonnsie
MPOLIECCHI.
3.1 | rema 3.Juddy3uonusie 12
MPOLIECCHI.

BBITIOJIHACTCA 1O MHAMBUAYAJIbHOMY 3a1aHUTO.
Jl1s mpoBeieHus UCcCe10BaHMS IPUMEHSETCSA
ClIeIyOLIIE MaTepHabl:

Ilodzomoska pacuemuo-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpaUIecKoro
3a[JaHHsI BRITIOJHACTCSA YePTEK KOHCTPYKITHH.
J171s BBITIOJTHEHUS YePTEIKEH BBITIOTHSIOTCS
MpeaBapUTEIbHBIC pACUETHl OCHOBHBIX
moKasareseid, KOTOpbIe YKa3hIBAIOTCS Ha
yeprexe. 3aJlaHue BBIOIHACTCS
WHAWBUYaAJIbHO 110 BapUaHTaM. B xauecTBe TEM
3aJIaHusI IPUMEHSIIOTCS CIIeYIOLINE:
Ilodzomoska Kypcosozo npoexkma: Kypcosoii
IIPOCKT BBIMOJJHACTCA IO UHAUBUAYAJIbHOMY
3agaHuio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTEeN PaOOTHI
000pyI0BaHUs, BEIOPATh ONITUMAIIEHOE
pemenre. KypcoBoii mpoeKT npemxycMaTpruBaeT
MOSICHUTEIHHYIO 3aIICKY C pacueTaMu
rpaduyuecKyro 4acTh. B 3aaHue BXOIHUT pacyer
CIIeIYIONINX TTOKa3aTeleH:

Iloozomoeka K rabopamopnoii padome: J1nst
BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
HE00X0IMMO TIPEABAPUTEIHHO U3YUUTh TEMY U
3a[1a4H BBITIOJHEHNUS 1Tab0paTOpHOH paboTsl, a
TaK K€ U3Yy4YUTH BOIIPOCHI BAPUAHTOB
00paboTKH Pe3yabTATOB M0 H3YYEHHOMY B
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pazzgene "pazgen 3" MaTepuany.

Ilodz0mogKa K ayOumopHvlm 3aHAMUAM:
[IpopaboTka JICKITUH, BHITOJHECHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilod2zomoeka domauinezo 3adanusn:
[MoxroToBka goOMaImTHeTo 3aaHUS HaIpaBIeHa
Ha OTpabOTKy YMEHUI pemeHus
npodeccHOHANBHBIX 3aaa4. JlomanrHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3ieie
"pa3nen 3" marepuainy. JlonoITHUTENBHO
CTYJICHTY HEOOXOIUMO U3YyUUTh JTUTEPATYPY U
pa300paTh MPUMEPHI BHIMTOIHEHUS TOI0OHBIX
3aganuil. [IpoBepka nomMamHero 3agaHus
MPOBOUTCS 10 MPEACTABICHHBIM THCHMEHHBIM
paboTtam.

Ilodzomoeka doknada, evicmynienus:
3amaHue CBA3aHO C YTITyOJICHHBIM H3YICHUEM
pa3menoB AUCIUILTHHEI H CAMOCTOSATEIEHBIM
MTOWCKOM MAaTEepHAIIOB IS PACKPBITHS TEMBI
IoKIaga. Matepuralbl BEITIOTHEHHOH paboTh
MIPEICTaBILIIOTCS B JICKTPOHHOM BHJE WIH B
(opMe pacriedaTaHHbIX PE3EHTAHOHHBIX
craiiioB. B kauecTBe TEM JOKIIAZ0B CTYIEHTaM
MIPeUIaraloTCs CIeyIOINe BApHAHTHI:
Ilo0z0mogKka K KOHMPOILHOU padome:
W3yuenne maTepHaoB Mo pa3zieny pa3nei 3 u
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Ilodzomoeka Kypcosoit padomui: Kypcoas
paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
o y4eOHOMY Keicy, 0XBaThIBAIOIICH
HECKOJIBKO PaCYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa MIPOEKTHOTO perreHus. [Tpumep
3aaHuA:

Iloozomoexa kK npakmuyecKum 3aHAMUAM:
N3ydenne matepuana no pazaeny "pazmen 3"
MTOJIrOTOBKA K BBIMOJHCHHIO 3a[aHUi Ha
MPAKTUYIECKHUX 3aHATHAX

IIposedenue 3xkcnepumenma: Pabora
BEINOJTHACTCS 110 WHAWBUAYAIEHOMY 3aJIaHHIO.
JIis poBeieHusI CCIICIOBAHMS IPUMEHSICTCS
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crenyoliee 000pyI0BaHHE:
CamocmoamensHoe usyuenue
meopemuueckoz2o manepuana: Nzydenue
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"pazmen 3"

Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OPHEHTHPOBAHBI Ha PEIICHHI MHHN3a/1a4 110
paszgeny "pa3zen 3". CTyoeHTH HEOOXOTUMO
MOBTOPHUTH TEOPETHUECKUI MaTepHall,
pa3o0parh NpUMephI PEIICHNsT aHATOTHYHBIX
3aj1a4. IPOBECTU PAcUEThI 110 BAPHAHTY 3aAaHUs
U Ccacj1aTh BBIBOABI. B xauecTBe 3aJaHus
UCTIONIb3YIOTCS CIIEAYIOLINE YIPaXKHEHUS:
Iloozomogka pedhepama: B pamkax
pedepaTHBHO# YacTH CTYACHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOYHUKOB I10
BBIOpaHHOW TeM€e, KOMIUIEKCHO OCBETHTH
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOATOTOBUTH NPE3CHTAINIO IS BBICTYIIICHUS
IO pe3yabTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyIeHTY
NPEe/IJIaraloTCst CIEAYIOLIIe BAPHAHTHI:
H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:

[1], 23=389
[2], 5-133
[3], 8-203
[4], 8-213

4 pa3zen 4. Metoabt 13.7 6.7
(hU3UKO-XMMHYECKOTO
aHamm3a (a3oBbIX
paBHOBECHIA.
41 TeMa 4. MeTopl 13.7 6.7

(PU3UKO-XUMHUYECKOTO
aHaym3a (pa3oBbIX
PaBHOBECHIA.

Tloozomosxa Kk meKkywemy KOHmpo.iio:
[ToBTOpenue marepuaina no pasaeny "pasgen 4"
IIposedenue uccnedosanuu: Padora
BBINIOJTHSIETCS 110 UHAMBUIYaJIbHOMY 3aJIaHUIO.
Jnst mpoBeieHust uccieqoBaHus MPUMEHSIETCS
CIIeIYIONINE MaTePUAaIIbI:

Iloozomoexa pacuemno-zpaghuueckozo
3adanua: B paMkax pacueTHO-TpauIecKoro
3aJ1aHusl BBITIOTHSIETCS YePTEX KOHCTPYKIIHH.
J171s1 BBITIOJIHEHUS YepTEeXKeEN BBITIOIHSIOTCA
MIpeIBAPUTENILHBIE PACYEThl OCHOBHBIX
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NoKazaTesiell, KOTOpble YKa3bIBalOTCs Ha
yepTexxe. 3agaHue BBINOIHACTCS
WHIMBUYaJLHO 0 BapuaHTaM. B kauecTBe TeM
3aaHHS TPUMEHSIOTCS CIIEAYIOIIHE:
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIOHSACTCS 110 HHANBHAYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIE TIOKA3aTENN paOOTHI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
peuenue. KypcoBoii npoekT npegycMmarpuBaeT
MOSICHUTEIILHYIO 3aITUCKY C pacueTaMy U
rpaduyeckyo 4acTb. B 3aqanue BXoauT pacuer
CIeAYIOIINX MoKa3aTeei:

Ilodzomoeka K nabopamopnoit padome: Jns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1auy BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TakK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YYCHHOMY B
pazzene "pazznen 4" marepuany.

Ilo020mo6Ka K ayOumopHvLyM 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJICOTOBKA K 3amuTe jab. paboTh
Iloozomogka domauinezo 3adanua:
[MoaroroBka goMallHero 3aiaHus HaIlpaBiIeHa
Ha OTpabOTKy yMEHUIl peneHus
npogeccCHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"paznen 4" matepuany. JJONOIHUTENBHO
CTYICHTY HEOOXOIUMO U3yUUTh JUTEPATYPY U
pa300paTk MPUMEPHI BHITOTHEHUS TTOTOOHBIX
3amanuid. [IpoBepka JOMAIIHEro 33 aHus
MPOBOJIUTCS TI0 MPECTaBICHHBIM THChbMEHHBIM
paboram.

Iloozomoexa doknada, gvicmynienus:
3ajaHue CBSI3aHO C YIIyOJCHHBIM H3ydeHUEM
pas3/ielioB AUCIMIUIMHBI U CAMOCTOSITEIbHBIM
MOMCKOM MaTepHaJIOB JUIsl PACKPBITHS TEMBI
JTOKIIaaa. Matepuralibl BEIIOJTHEHHOH paboThI
MIPEJICTABILIIOTCS B JICKTPOHHOM BHJIC WIH B
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(dbopMe pacrieyaTaHHBIX MPE3CHTAIUOHHBIX
craiiioB. B xauecTBe TeM JOKIAA0B CTyEHTaM
MIpeaaralTcs Ciaeayoue BapuaHThl:
Iloozomoexa K KOHmMPOILHOIUL pabome:
Wzydenne MaTepraioB Mo pas3zerny pasnen 4 u
MOJITOTOBKA K KOHTPOJIBHOI paboTe
Ilodzomoeka Kypcosoit pabomui: Kypcopas
paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIbKO PACUCTHBIX BOIIPOCOB U BEIOOD
BapuaHTa MPOEKTHOTO pemeHus. [Ipumep
3aJaHHS:

IIoozomosKka K npaKkmuuecKum 3auamusim:
Nzyyenne matepuana no pazaeny "pazuen 4"
IOJIrOTOBKA K BBIMOJIHEHUIO 3aJaHNi Ha
MPAaKTUIECKUX 3aHATUIX

IIposedenue skcnepumenma: Pabora
BEITIOJTHACTCS IO MHAWBUAYAIBHOMY 3aIaHHIO.
JIns mpoBeieHusI UCCIIeAOBaHIS IPUMEHSICTCS
cienyromiee 000opyIoBaHHUE:
Camocmoamesibnoe usyuenue
meopemuueckozo mamepuana: VIzyienue
JIOTIOJTHUTEIFHOTO MaTepuana o pa3aeny
"paznen 4"

Iloozomoska pacuemmnoix 3ad0anuii: 3ananus
OPHUEHTUPOBAHBI HA PEIICHUS] MUHHU3a/1a4 TI0
paszgeny "pa3znen 4". CTyIeHTH HEOOXOTUMO
MTOBTOPUTH TEOPETHIUCCKIIA MaTepHal,
pa3o0path MpUMepHI PEIICHUS aHATIOTUIHBIX
3a7ad. MPOBECTH PACUYETHI IT0 BAPHAHTY 3aJaHUs
M CJIeJIaTh BEIBOJBI. B KauecTBe 3amaHus
HCIOJIB3YIOTCS CIEYIOIINE YIPAKHEHHUS:
Iloozomoexa pepepama: B pamxax
pedepaTuBHON YacTH CTYACHTY HEOOXOAUM
MIPOBECTH 0030 JTUTEPATYPHBIX UCTOYHHKOB 110
BBIOpAaHHOW TeME, KOMIJIEKCHO OCBETUTh
BOIPOC B COOTBETCTBHUH C TEMOM pedepara,
MMOATOTOBUTH TIPE3EHTAIINIO JISI BRICTYTIIICHHSI
0 pe3ysbraTaM pabOThl HA CEMUHAPCKOM
3aHATHH. B KadecTBe TeM pedepaTa CTYICHTY
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npeajiararoTcs CJICAYIOIMUEe BapUuaHThIL:
H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[1], 23=389
[2], 5-133
[3], 8-203
[4], 8-213
OKk3aMeH 36.0 - - - 0.5 - 335
KypcoBas padota (KP) 24.3 - - 14 0.3 7 -
Bcero 3a cemecTp 108.0 14 14 14 0.8 25.7 335
Hroro 3a cemecTp 108.0 14 14 16 4 0.8 59.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuyeckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padota; TK — Texymumii KoHTposb; [TA — npomexxyrouHas

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

1.1. Tema 1. TepmonuHamuka ha30BbIX PABHOBECHUH.

(1) Tepmoaunamuueckasi xapakreprcTuka (assl U (pa30BbIX paBHOBECHI: TEPMOJIUHAMUYECKHE
HNOTEHIMAJIbl U XapaKTepUCTHUECKHEe (YHKIMH; YPaBHEHHE COCTOSHHUS CHUCTEM; KpUTEpUHU
HaNpaBJICHUs] TIPOLECCa M YCIOBHUSA pPaBHOBECHUS B cuUCTeMax; (Da3oBble Mepexoabl MEPBOTO U
BTOPOI0 PO/a; AMArpaMMbl COCTOSHUS MOIYIPOBOJHUKOBBIX CHCTEM M METOABI UX IMostydeHus; P-
T-X auarpamMmbl; TEpMOJAWHAMHKA PAaCTBOPOB: KJAacCH(HKalUs, TEOpHUs AaKTUBHOCTH U TEOpPHUs
U30BITOYHBIX (DYHKIMI, IMPOrHO3UPOBAHME THUIA JUArPpaMM COCTOSIHHUS C IIOMOILBIO H30TEPM
KOHIICHTPALMOHHOW 3aBUCUMOCTH CBOOOIHOM sHepruu I'nuboca..

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. DH3UKO-XMMHYECKOE  YIpPaBJICHHE TUIIOM M  KOHIIGHTpaumued  aedekToB
HECTEXHOMETPHUH B TIOJTYIIPOBOTHUKAX; KBA3UXUMHUICCKHI METOJI pacueTa KOHIICHTpAIuH JeEeKTOB
U HOCHTEJICH 3apsijia..

3. pazoen 3. Jluchdpyzuonnvie npoyeccol.

3.1. rema 3. Jluddpy3MOHHBIE TPOLIECCHI.

(3). Xumumueckas u 1nuddy3roHHAS KWHETHKA; JHEPreTHKA KPUCTAUTMYCCKOW pPEIIeTKU
ATOMHBIX U HOHHBIX KpucTaiyioB. Kunernueckoe paccMoTpenue mnpoiecca. Mexanuszmsl nuddysuu.
Koopduumentr muddysnn u dakroper ero ompenemstomme. [erepoauddysus, spdexr
Kupkennans-Openkens. dneMeHTs 1U(PPY3HOHHON KUHETHUKH. .

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. XOJI KpHUCTaUIM3aluu. JlMarpaMMbl COCTOSHUS 2-X
KOMITOHEHTHBIX CHCTEM C HEOTPAaHWYEHHOM pPACTBOPUMOCTBIO. XOJ KpHUCTAUIM3alMH. TBepisle
pacTBOpBl C OTPAaHUYEHHON pacTBOPUMOCTBIO M 3BTEKTHKOM. XOJ KpHCTauM3aluu. TBepible
PacTBOpBI C OTPAaHUYEHHON PacTBOPUMOCTBIO M MEPUTEKTHKOW. XoJ Kpucraminzauud. CUCTEMBI,
oOpasyiolMe OJHO COEJUHEHHUe, IulaBslieecs Oe3 pas3yokeHus. XoJ KpHCTaIU3alHH.
KonrpysntHoe 1u1aBieHue ¢ 0Opa3oBaHMEM TBEPJBIX pPacTBOPOB. XOJ KpUCTAIM3ALNU.
M HKOHIpY?HTHOE IIJIaBJIEHUE COEIUHEHUI. X0/ KpUCTAIIIN3aLUY. .

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. 2. ®a3oBoe paBHOBECHE B JBYXKOMIIOHEHTHBIX cucTemax. T-X quarpammsl;
2. 7. MeToJibl KJIaCCHYECKOW U CTATUCTUYECKON XUMUYECKOW TEPMOJIMHAMUKH JJIsI OTIMCAHUS
pa3IMYHBIX PABHOBECHH.;
3. 6. OCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUYECKHX IIPOLIECCOB U XapaKTEPUCTUKN
PaBHOBECHOI'O COCTOSIHUSL. ;;
4.5.. Pemuenne nudpy3noHHO-KMHETUYECKUX 3a/1a4;
5. 4.. leexTbl HECTEXNOMETPUHU. 3aBUCUMOCTb KOHIICHTPALUH JIe(EKTOB OT JAaBJICHHs Mapa
COOCTBEHHBIX KOMIIOHEHTOB U TEMIIEPATYPHI;
6. 3. P-T-X nuarpammsl JByXKOMIIOHEHTHBIX CUCTEM;
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7. 1. ®a30Boe paBHOBECHE B OTHOKOMIIOHEHTHBIX cucTeMax. Y paBHeHue Kiaysnyca —
Kunaitnepona.

3.4. Tembl 1a00paTOPHBIX padoT

HE NPEIyCMOTPEHO

3.5 KoncyabTanum

NS

el AN

Ayoumopubie KoHcyibmauuu no Kypcogomy npoexkmy/pabome (KIIP)

Koncynbranuu
PYKOBOJICTBOM
KOHCYJIbTaI[u1
"paznen 1"

Koncynbranuu
PYKOBOJICTBOM
KOHCYJbTaI[u1
"paznen 2"

Koncynpranuu
PYKOBOJICTBOM
KOHCYJIbTaI[u!
"paznen 3"

Koncynbpranuu
PYKOBOJICTBOM
KOHCYJbTaI[u!
"paznen 4"

HaTPaBJICHBI
HACTaBHUKA
paszbuparorcs

HaTPaBJICHBI
HACTaBHUKA
paszbuparorcs

HaIPaBJICHBI
HACTaBHUKA
paszbuparorcs

HaIPaBJICHBI
HACTaBHUKA
pazbuparorcs

Ha BBIIOJHEHUE PAa3JelIoB KypCOBOTO MPOEKTa IO
(mpenonaBarenst). B pamkax 4YacoB Ha TIpyIIOBbIE
HanOosiee BaKHBIE YaCTH pPAacyeTHBIX 33JaHMH pasjena

Ha BBIIOJHEHUE PAa3JelioB KypCOBOTO MPOEKTa IO
(mpenonaBarenst). B pamkax 4YacoB Ha TIpYIIOBbIE
HanOojiee BaKHBIE YaCTH pAacUETHBIX 3aJaHUW pasiena

Ha BBIIOJHEHUE Pa3/elioB KypCOBOTO MPOEKTa I0J]
(mpenonaBarenst). B pamkax 4YacoB Ha TIpyIIOBbIE
HanOojee BaKHBIE YaCTH pAacUETHBIX 3aJaHUi pasnena

Ha BBIIOJHEHHWE pa3/ielioB KypCOBOTO IPOEKTa TIOA
(mpenonaBarenst). B pamkax 4YacoB Ha TIpyIIOBbIE
HanOojiee BaKHBIE YaCTH pAacUCTHBIX 3aJaHUi pasnena

[ pynnosvie koncyromauuu no pazoeiam oucyuniunsl (I'K)

OO6cyxxneHre MaTepuaioB Mo Keiicam pazzaena "pasaen 1"
OO6cyxaeHne MaTepuasioB Mo kelicam paszaena "pazaen 2"
OO6cyxxneHnre MaTepualioB 1o Kevicam pasjaena "pazaen 3"
OO6cy>xaeHne MaTepuasioB Mo kelicam paszzaena "paznen 4"
Hnousuodyanvrvie koncyromayuu no kypcosomy npoemy /padbome (MKKII)

KoHcynpranuu nposoasarcs no pasaeny "pasgen 1"
Koncynpramuu npoBojsTes mo pazaeny "pazmen 2"
KoHcynpranuu nposoasrcs no paszgeny "paszgen 3"
Koncynpramuu npoBojsTes mo pazzaeny "pasmuen 4"
Texywuii koumpons (TK)

KoHcynpranum HampaBieHbl Ha MOJIyY€HUE WHAMBUAYAIBHOTO 33aJaHUS AJIS BBIIOJHEHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3neny "paznen 1"

OHCYJIbTALIUM HAIpPaBJIEHbl HA MOJTYYeHHE WHIUBUIAYATbHOTO 3a/1aHUs JUISl BBIOJIHEHUS
Komucy. ya Y
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3neny "pazaen 2"

OHCYJIbTALIMM HAIMpPaBJIEHbl HA MOJYYeHHE WHIUBUIYaIbHOTO 3a/aHUS JUISl BBITOJIHEHUS
Komcy. ya y
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3neny "pazaen 3"

OHCYJIbTALIUM HAIpPaBJIEHbl HA MOJTYYEHHE WHIUBUAYATbHOTO 3a/1aHUs JUISl BBITOJIHEHUS
Komucy. ya Y
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3neny "pazaen 4"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

Kypcogas pa6ora (KP)

TeMmsr:

6 Cemectp
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- Pacuer TemmneparypHbIX 3aBUCUMOCTEH YHTATBINH, SHTPOITUHN U TEIUIOEMKOCTH MCXOTHBIX
BEIICCTB 1) aTIOMUHHS U TUTATHHBI

- Pacuer TremmnepaTypHbIX 3aBUCUMOCTEH SHTAJIBITAH, SHTPOIHH U TETUIOEMKOCTH HCXOIHBIX
BEIIECTB 2) KPEMHHUS H 30JI0TA

- Pacuer TemmneparypHbIX 3aBUCUMOCTEH YHTATBITNH, SHTPOITUH U TEIIOEMKOCTH MCXOTHBIX
BEIIIECTB ) UPHUAMS B BOJIb(hpama

I'paduk BbINOTHEHNSI KYPCOBOTO MPOEKTA

Henena

1-3 4-7 8-10 | 11-13 | 3auerHas

Pa3nen
KYpPCOBOT'O
MIPOCKTA

1 2 3 4 3amnra
KYpPCOBOTO
IIPOCKTa

O6bem
paznena, %

25 25 25 25 -

BrimonmaenHbIN
00BeM
HapacTaruuM
uroromM, %

25 50 75 100 -

Howmep paznena

Paznen KYpPCOBOI'O ITPOCKTA

1

pasznen 1 OnpeneneHue TeMnepaTrypHo 3aBUCUMOCTH TEILJIOEMKOCTH
WCXOJIHBIX BEICCTB

2 pazzaen 2 OnpeneneHue TeMIepaTypHON 3aBUCUMOCTH SHTAIBIIUN UCXOAHBIX
Y KOHEYHBIX BEIECTB

3 pazznen 3 OmnpenencHue TeMIIepaTypHON 3aBUCUMOCTH SHTPOMUHU UCXOIHBIX U
KOHEUYHBIX BEIIECTB

4 pazznen 4 OnpeneneHue TeMIepaTypHOi 3aBUCUMOCTH SHepruu ['nboca

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

Howmep paznena
JUCIUILINHBI (B

O1neHoYHOE CPEICTBO
(TN ¥ HAUMEHOBaHUE)

3aIIaHUPOBaHHbBIE PE3YIbTAThl 00YUYEHUS 110 TUCLMILIIMHE Konpt
(B COOTBETCTBUH C pa3aesioM 1) WHJUKATOPOB COOT];e?lT ;3 e
1]2]3]4
3HaTh:
3HATh 2. OCHOBBI TEOPUH XUMHUYECKON CBSI3U B COCUHECHUSX VT-Lics + Kontponbnas pabora/Km-1. Paznen 1.
pa3HbIX TUIIOB. ] TepmoanHaMuka Ga3zoBbIX paBHOBECHI.
3HATh 1. 30HHYIO TEOPHIO, JIEKTPOHHOE CTPOCHUE ATOMOB U V/-1iics + Konrponsnas pabora/Km-1. Paznen 1.
MOJIEKYJ1, TUIIBI IE(PEKTOB. ] TepmoanHaMuka Ga3zoBbIX paBHOBECHI.
3HaTh 3. OCHOBHBIC MTOHATHUS U METOAbI (DU3UKH V-2 + Kontponbnas pabora/Km-1. Paznen 1.
KOHJICHCUPOBAHHOI'O COCTOSIHUSL. ] TepmoanHaMuka Ga3zoBbIX paBHOBECHI.
3HATh 4. OCHOBHbIE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUYECKUX V20 + Konrponsnas padbora/KM-2 Pa3nen 2.
IPOIIECCOB U XaPaKTEPUCTUKHU PABHOBECHOTO COCTOSTHMUSL. ) JledpexrooOpa3oBanue.
3HATh 5. METObI KJIACCUYECKON U CTATUCTHYECKON XUMHYECKON V20 + KonTponbnast pabora/KM-2 Paznmen 2.
TEPMOJIMHAMMKH ISl ONIMCAHMsI pa3IMYHbIX PABHOBECHUH. JlepexrooOpa3oBaHue.
Ymersb:
YMETh 2. IPUMEHATh METO/Ibl MaTEMATUYECKOH (PU3UKH MU Konrtponsnas pabora/KM-3. Pa3nen 3.
pelIeHNU TUIOBBIX TPO(ECCHOHANIBHBIX 3a7a4 (PU3nuecKon N-1nk-3 + Huddy3rnonnabie Mporecchl.
XUMHH.
yMeTh 1. IpoBOIUTE aHANIN3 (PYHKIMH, peliaTh ypaBHEHUS U KonTponbnas padota/KM-3. Paznen 3.
cucreMbl AU depeHnnanbHbIX U aaredpanuyeckux ypaBHeHUN N-1nk-3 + Juddy3rnoHHbIe MpOLECCHI.
MPUMEHHUTEIBHO K pealIbHbIM XMMUYECKHUM IIpOIIeccaM,
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 Pa3znen 2. lepexroobpazoBanue. (KonTponpHas pabora)
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
Ixzamen (Cemecmp No6)

CTaHIapTHbIE

Kypcosas paboma (KP) (Cemecmp Neb)

T IITITIINNT
B JUIIJIIOM BBICTABJIICTCA OLICHKA 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. BacrokoBa A. H.,3agaunna O. I1.,Haconosa H. B.,Ilepenénkuna JI. 1.- "Tunossie pacyeTs 1o
¢duznueckoil u komwtonanoi xumun'", Uznatenscrso: "Jlans", Cankr-IlerepOypr, 2022 - (144 c.)
https://e.lanbook.com/book/211541;

3. Akynoga lO. I1., M3oroBa C. I'., [Ipockypuna O. B., UepenikoBa U. A.- "®uszndeckas XuMusl.
Teopus u 3amaun", (2-e usm., crep.), U3narenscrpo: "Jlans", Cankt-Ilerepoypr, 2022 - (228 ¢.)
https://e.lanbook.com/book/185893,;

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

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
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4. Maitan Buneoxondepenuuu;

5. Jupiter Notebook;
6. Jupyter.

5.3 UuTepHeT-pecypcsl, BKJAOYas NpodeccHOHATbHBIE 0a3blI JIaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3za naHHbIX :)KypHaJioB u3aareabcrBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun noMeleHus

Homep ayauropun,
HAaHMeHOBaHHe

OcHamenue

Y4eOHble ayIUuTOpUN
JUTSI IPOBEICHUS
JIEKIIMOHHBIX 3aHATHH U
TEKYIIEro KOHTPOJIS

E-321, YuebHnas
naboparopust XUMHH
JIMRJIEKTPUKOB U
HaHOMaTEepPHAJIOB

CTOJ, CTYII, mKad, mKad s XpaHSHUS
WHBEHTaps1, 000py10BaHNE
CHEIHATH3UPOBAHHOE, KOMITBIOTEP
MIEPCOHAJIbHBIN

VY4eOHble aynuTopun
JUTSl IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

E-321a, JIaboparopus
XHMHUU JTUJICKTPUKOB

CTYyI, Kad U1t 0eX b, KA 115
XPaHEHUs UHBEHTAps, CTOJI IUCbMEHHBIN,
KOMITBIOTEPHAs CETh C BBIXOAOM B IHTEpHET,
00opy/J0BaHUE ClIeUATU3UPOBAHHOE,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTEP

VY4eOHble ayIUTOPUH
JUISL IPOBEJIEHUS
71a00paTOPHBIX 3aHATHH

E-321a, JIaboparopus
XUMHHU JHIIEKTPUKOB

CTyH, mKad It OAKIBI, KA AT
XpaHEHUsI UHBEHTAPS, CTOJI MMCHbMEHHBIH,
KOMIIBIOTEPHAsI CETh C BBIX0JI0OM B MIHTEpHeT,
000py/IOBaHUE CIICIIHATTU3UPOBAHHOE,
KOMIIBIOTEP MEePCOHATLHBIN, TPUHTED

VY4eOHble aynuTopun
U1 IPOBEIEHUS

E-321, YueOHas
naboparopusi XUMUHU

CTOJI, CTYJ, mKad, mKad a1 XpaHeHHs
WHBEHTaps, 000pynoBaHUE

MIPOMEXKYTOUHON JIUAJIEKTPUKOB U CIIEIUATTU3UPOBAHHOE, KOMITBIOTED
aTTeCcTalu HaHOMaTEpPHAJIOB NIEPCOHAJIbHBIN
[Tomemenus st E-310, ucnneiinbrit CTOJI IPEenoaaBaTes, CTOJ, CTYJI, BEIIaJIKa
CaMOCTOSITEILHOM knacc kag. "OTOMK" JUIS OJEXKOBI, JOCKa MEJIOBas,
paboThI MYJIbTUMEIUNHBIN IPOEKTOP, TOCKA

MapKepHast epe/IBHKHAs, HOYTOYK,
KOMIIBIOTEp NEePCOHATIbHBIN, yueOHO-
HarJsiIHOE mocooue

ITomemenus s
KOHCYJIbTUPOBaHUsA

E-310a, Kabuner
COTPYAHUKOB Kag.
"OTOMK"

Kpecyo pabouee, CTeIUIaX JJII XpaHSHUS
KHHT, CTOJI KOMITBIOTEPHBIN, CTYI, IIKad s
JTIOKYMEHTOB, mKad IS OJEXKIBI, CTOI
MUCHbMEHHBIN, KOMIBIOTEPHAS CETh C
BBIX0I0M B IHTEpHET, cepBep, KOMITLIOTEP
TIePCOHANBHBIN, IPUHTEP

ITomemenus s
XpaHeHus: 000pyIOBaHUs

E-302/1, Cknan
"OTOMK"

CTOJI
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| 1 yuebHOro HHBEHTAPS |
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

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 a3oBeix paBHoBecuid. (KonTponasHas pabota)

KM-2 Paznen 2. JlepexroobpazoBanue. (KonTpoiapHas padora)

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

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

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM-
Howep Pa3znen nucuuninHb RM: L 2 3 4
pasjena S en Henens 3 7 10 13
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./luddy3rnoHHbIE TPOLIECCHI. +
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 TeMrnepaTypHOi 3aBUCUMOCTH 3Hepruu [ 'm66ca NCXOJHBIX 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
paznena Henens 3 7 10 13
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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