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1. IHEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB ObYYEHUA
JlucuuIuinHa y4acTByeT B (JOPMHPOBAHUU CIEAYIOMIEH KOMIIETEHIIMKM 00pa3oBaTeIbHON

HpOrpaMMBI.
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(U3UYECKON XUMUHU H OCHOBHBIX
OKCIIEPUMEHTAIBHBIX METOOB UCCIICIOBAHUS
(U3UKO-XMMHYECKUX CBOWCTB BEIICCTB
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OnpIT:

- paboTHI Ha J1a0OPATOPHOM O0OPYAOBAHUHU:

- TPOBEICHHUS TEPMOJUHAMHYECKHUX PaCUYETOB
Uit GU3MYECKHX W XUMHYECKHX IIPOIECCOB
MaTepUaoB.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMMbI

JlucrunamHa BXOAWT B 00s3aTenbHYI0 4acTh bioka 1

00pa3oBaTeNbHON IPOTPAMMBI.

«lucturnmuael  (MOTyIH)»

W3yueHuio AUCHUILTMHBI TPEAMECTBYET (POPMUPOBAHUE KOMIIETCHIMN B AUCHUILINHAX:
«Matematukay, «®Puzuka», «Xumus», «konorus», «Kpucramiorpapus». dopmupyembie B
nporecce M3ydeHHs! AWCHUIUIMHBI KOMIIETEHIIMM B JalbHEUIIEM YIIIyONSIOTCS H3y4YCeHHEM
JuciuIuinH - «PU3HKO-XMMMSL ~ HAaHOCTPYKTYPHUPOBAaHHBIX — MaTepuanoB»,  «TexHonoruu
HaHoMmarepuanop», «DHU3uKa U XUMUS NOITYIPOBOAHUKOBY, «DHU3MKA U XUMHUS MOBEPXHOCTHY,
«TexHOnmoruss MarepuajoB JIEKTPOHHON TEXHUKW», BBIIOJHCHUEM HWHIUBUAYAJIbHBIX 3aJaHUN

MIPAKTUKH M CITY>)KaT OCHOBOH JJIsSI BBITTOJTHEHUS BBITYCKHOM KBasnukanunonHon padotsl (BKP).



3. OBBEM JIMCIUILJIMHBI 1 BUJbI YYEEHOU PABOTHI

CamocrosiTeJbHAS
KonrakTHas paGora p
" " _ padora
S S 2 =
S S = = 2
< < S w2 9 - =
= = = S = = 2 s
= 2 =l Al o | =z =) = g 9 =
X = 4 |3 2| 5 5| ¢ g - -9 s T
> > = S| £ 8| 2 o] & s = S =
[=" (=7 s = o] o S - = = @) L~ = =
28 |E [E|BE|8E |53 g5 & | 2% |k
A
5 R " ~ = ; = = =R = = ) g = s 5 3 g
o | |8 S 2| = |af| =252 E| =9 =4 i s 9
& |5 g e | B |25l ¥k | 2E| @ < = g ° 8
> e H e ? g | S 3 s ; 5 E =" ; 5 = Q =% ;
2 0o oL é g = é" 3 = & HE = = = » H =
OK3
2 415 180 | 32 | 16 32 8 4 56 32 ’
KII
4. COAEP) KAHUE JUCHHUIIJINHBI
CamocrosnTe
KonTakTHas padora JbHAsA
padora
E ~_~
L
= = 3 DopMbI
Ne u HaumMeHOBaHMe g = 3 o -
MOIYJIs =12 = v 5 E ‘:‘ ? Z 2 g Telyrero
2 |3 2| =5 38 © g - A« c o KOHTPOJIA
g |2 9| ¥ g 29| 2 & Q g
s |25 25 =2 5 = 2
- |2 2| ] =88 % = < ° =
= ; - = & = S| ¥ B = =
=S| =g EEEEZ¢g B |g 2
288|355 ¥z 2¢& % |58
=2 S8 g FFFEs B |ES
1. [Ipenmer pusmueckoit 2 ) 2 ) 4 4 32
XMMMH, €€ 3HaUYCHHUE. o
poc
OCHOBBI TEOpUH P
XUMHYECKOU CBSI3U.
24 8 24 6 35 3armura
n1a0opaTOPHBIX
pabot 1 u 2
KonTposibHbie
2. OCHOBHLIve TOHSITHUSA pa6oTe 1 1 2
XUMHUYECKON
TepMOMHAMHKH TectupoBanue |
OcHOBBI Kontponb
TEPMOIUHAMHKH. BBIIIOJTHCHHA
WHIMBUIYaIbHBIX
3amanuii 1-2
KYpPCOBOTO
MPOEKTa




Ne ¥ HauMeHOBaHUE

MOIYJIst

CamocrosiTe ®opmbl
KonrakTHas paGora JbHAsA TeKyLIero
padora KOHTPOJIA

3. XuMHu4eckoe
paBHOBECHE.

6 8 6 2 17 Kontponb
BBITIOJTHCHHUS
WHIUBUIYTBHOT
0 3amaHus 3
KYpPCOBOTO
MPOEKTA.
3ammura KII.

3armura
1a00paTOPHBIX
pabor 3u 4

4.1. JleKIHOHHBIE 3AHATUSA

Ne moayas

AUCIHMUIIJIMHbBI

Ne jreknun

O0beM 3aHATHI

(dacobl)

Kparkoe cogep:kanue

[Ipeamer u 3amaum ¢uzmveckoit xumuu (DX). Mcropus u OCHOBHBIC
HanpasieHus  pa3Butus @DX. OcHoBHble  pazgensl.  [IpuHIUIBL
vccaeaoBaHusl CBOMCTB BemiecTBa. Ponbk Tepmonuuamuku (TJ1), KHHETHKH
U KBAaHTOBOU XMMHUU B OIIMCAHUN XUMHYECKHUX U (I)I/IBI/I‘IGCKI/IX SIBJICHUH.

OcHoBuble noHsATUS xumudecko TJI. Paznuunbie Buabl cuctem. [lonsarue
o T/l cucreme u TJl mapamerpax. Buasl cocroanuit cucrem. Pasnuunsie
BUJbI TiporieccoB. [Tousitue o T/l GyHKIMAX.

OcHoBuble noctynatel TJl. YpaBHEHHS] COCTOSIHUSI KOHIACHCUPOBAHHBIX U
razoBeix cucteMm. IlepBeiii 3akoH T/l. IlonsiTe 0 BHYTpEeHHEW SHEpruu,
TertoTe u padbore. [Ipumenenue nepsoro Havana T/l k upeanbHBIM ra3am.

Tepmoxumus. [IpumeHeHre nepBOro Havajga K XMMHUYECKUM IIPOLIECCaM.
3akoH I'ecca. Meroapl pacuéra HHTANBIUN XUMHUYECKHX pEakUuil U
o0pa3oBaHMs COCAMHECHU.

[TonsTue o  TemmoéMkocTu.  Teopuum  TEIIOEMKOCTH  Traza |
KOHJCHCHUPOBaHHBIX  Tesl.  Meronpl €€  ONEHKM Ha  OCHOBE
OKCIIEPUMEHTAJIbHBIX  JaHHBIX.  3aBUCHUMOCTb  TEIJIOEMKOCTH  OT
TEeMIepaTypbl. 3aBUCHUMOCTh TEIUIOBOrO 3(deKra OT TemIrepaTypsl u
nasneHus. 3akoH Kupxroda u ero npumMeHeHue.

KBantoBas Teopus Ttemnoemkoctu OuHIUTeiiHa M [lebas. Ilonarue o
XapaKTepUCTUUECKON TeMIlepaType M METOAbl €€ OLEHKH Ha OCHOBE
AKCIIEPUMEHTAIIBHBIX JTAHHBIX. OKCIIepUMEHTAIIbHBIE METO/IbI
UCCIIEI0BaHMSI TEIUIOEMKOCTH.




Bropoe wnawamo TJ| ans oOpaTuMbIX M HEOOPATHMBIX IPOLECCOB.
Outponusa. M3MeHeHue »HTpONUHM B pasHbIX mporeccax. O6oOmeHHas
¢dopma mepBOro W BTOPOIO 3aKOHOB, ()yHIAMEHTAIbHOE YpaBHEHHE
I'n66ca.

AoGcomoTtHas suTpornus. [locrymar Ilnanka. Tperunii 3akon TJI. DHTponus
OTKPBITBIX CUCTEM. DJIEMEHTHI CTATUCTUYECKON TepMoauHaMuku. [lonsaTue
(dhazoBoro mpoctpaHcTBa. MUKpPO U MaKpO COCTOSIHHSI CUCTEMBI. Pa3ndnbie
BUIbI cTatucTUK. Meroabl bonbimana, boze-Ditnireitna, ®epmu-/lupaka,
I'n66ca. Cymma 1o COCTOSHUSIM U TEPMOJIMHAMUYECKHE ()YHKIIHH.

Meroasl pacuy€ra 3HTponMH B pasHbIX Iporeccax. [Ipumepsr pacuéra
sHTponuu. DHTponus u T/ BeposiTHOCTh. CBsA3b Makpockonuueckoil Tl u
cTaTucTHUYecKor pu3nku. M3smeHeHne sHTponuu npu (azoBbIX NEPeXoaax.
Bungel sHTponmuM s pasiMyHBIX BUAOB CUCTEM. OLEHKAa BEIMYHMHBI
SHTPOIIMH Ha OCHOBE DKCIIEPUMEHTAIbHBIX IaHHBIX.

10

Xapakrepuctuueckue ¢ynkuuu. Merox T/ mnortenumanoB I['mb6ca.
Xumuueckuit  moTeHmuan. @DyHAaMmeHTanbHBIE ypaBHeHHs [ uOOca.
CucrtemMaTuka XapaKTepUCTUYECKUX (YHKIUI.

11

CoorHomennss MakcBemna. CBsazp  Mexny (Qynkuueit ['ubbca wu
I'enmemroneiia ¢ gpyrumu T/l dyHknusmu. YpaBHenue [ubbca —
I'enbmronbia. Cocrostnue paBHoBecus u T/l moreHuumanel. T/l CIOXKHBIX
cucteM. OcHOBHBIE NpeqicTaBieHus 0 T /] HepaBHOBECHBIX MPOIIECCOB.

12

Pacuér wusmenenust osHeprum [u66ca u [enbMronbua B pazsIUYHBIX
nporeccax: Mpu U3MEHEHUH TeMIepaTyphl U AaBiieHus. Pacuér usmenenus
sHeprun [mb6ca m I'eapbmronpra mpU XUMHYECKOW peakuuu. Pacuér
U3MEHEHUS sHeprun  [mbb6ca wm  Tempmromplia Ha  OCHOBE
SKCHEPUMEHTAIbHBIX MaHHbIX. OcHOBHBIE TpezcTaBieHus o T/ mambix
CHCTEM.

13

KontponbHas padoTa 2. 3aKkoHBI TepMOAMHAMUKHU. Pemenue 3amay.

14

YyeHue 0 XMMHUYECKOM PaBHOBECUU. Y PAaBHEHUE U30TEPMbl XUMHUYECKOU
peakuuu U KOHCTaHTa paBHOBecus. HampaBiieHHEe XMMHMUYECKOW peakiuu.
3akoH nevictBust macc. CtanmaptHast sHeprusi ' mOOca peakiMu ¥ KOHCTaHTa
paBHOBECHSL.

15

Pa3nbie cmocoObl BBIpaKEHHS COCTaBa PEAKIIMOHHOW cMmecH. Brusawue
JaBJICHUS Ha paBHOBECHE XUMHYECKOM peakiuu. [IpuHIMN cMmemeHus
paBHOBecusl. ['eTeporeHHOE XMMHYECKOE paBHOBECHE.

16

VpaBHeHust wu300apel M u30xopbl peaknuu. lloctymar Ilnanka.
AOCONIOTHAsT SHTPONMS XHMHYECKOTO COEIMHEHHUs. Pacdér KOHCTaHT
PaBHOBECHsS pEakLU{d NpU pas3IMYHBIX TEMIIEpaTypax Ha OCHOBE
aOCOIIOTHBIX 3HAYCHUN SHTPOIHIA.




4.2. TlpakTuuyeckue 3aHATHS

Ne moayas

AUCIHMUIIIIMHbBI

Ne mpakTH4YeCKOro
3aHATHSA

0O0LeM 3aHATHIH

(uacwi)

HaumenoBanue 3aHATHSA

[EEN

CtpoeHue MOJNEKYJI U TIPUPOJa XUMHUECKON CBSI3U. BUIBI XUMUYECKUX CBS3EH.
[Tonstre 00 3nekTpooTpUaTebHOCTH 3NeMenTa. [lomspuszarus. JUmonbHbIH
MomeHT. Ompoc.

N3yuenne ocHOBHBIX moHATHM xumudeckon TJI. Ilpumepsl u pemeHue
3aJa4 [0 TeME: YPaBHEHHUs COCTOAHMA razoB. [Ipumepsl u pemenue 3anad
no teme: nepBbid 3akoH T/, 3axkoH ['ecca. Bpimaua mHIUBUIYyaIBHOTO
3a[JaHus 110 KypCOBOMY IIPOEKTY.

PacueT sHTanbnMu peakiuii Mo SHTAIBINNA 00pa30BaHUs COCTUHECHHM, TI0
SHEprusiM cBsi3eil. Pacuér sHTanpnuu peakuuii (cropanus, oOpa3oBaHMs)
C UCIOJIb30BAaHUEM CIIPABOYHBIX JaHHBIX.

Pacuer craHmapTHOW SHTANBIUM OO0pPa30BaHMs PA3IHUHBIX COCAMHEHUM
IIPY Pa3IM4YHBIX TEMIIEpaTypax M AAHHBIX 10 TEIJIOEMKOCTAM. IIpumMepst
HCIob30BaHus 3akoHa Kupxrodda.

KoHntposbnas padoTa 1.

Pacuer wn3MeHEHUs SHTPONMH B PA3IUYHBIX IIPOLECCAX, XUMHUYECKUX
peakmusx. Pacuer sHTpornuu 00pa3oBaHUs COCTUHEHHUU TNPH 3aTaHHBIX
TEeMIIepaType U JaBICHUU.

Pacuer sHTponmMM 1mo pe3yiapTaTaM HU3MEPEHHUS TEIJIOEMKOCTH. MeTonbl
OLICHKH JOCTOBEPHOCTH IKCIEPUMEHTAIbHBIX IAHHBIX O TEILIOEMKOCTH
Pa3IUYHBIX BEIECTB.

Pa36op u mpoBepka BBIMOTHEHUS 3aIaHUI KypCOBOTO MTPOEKTa. 1

Xapakrepuctuueckue (yHKIMM M UX cHcTeMaTuka. Pacdyer m3MeHeHHs
sHeprun ['mb0Oca pa3aMyHBIX peakuii MpH 3aJaHHON TeMmepaType.
OCOoOEHHOCTH UCTIONB30BAaHMS CITPABOYHBIX JTaHHBIX.

10

Breruncnenne cranmgaptHoi sHeprun ['m66ca u ['enmbMrosbia aiis ciydas
obpazoBanusi  coenuHeHus. OcHOBHbIe  TipenctaBieHuss o /1
HEpPaBHOBECHBIX MPOIECCOB.

11

@yruTuBHOCTh. XUMUYECKUH ITOTECHIUA UI€AIBHOIO U PEAJIbHOIO I'a30B.
Bouucnenune  Ko3pGUIMEHTOB  (QYTUTHUBHOCTH  PEAIbHBIX  Ta30B.
AKTHUBHOCTB ¥ KOO (UIIMEHT aKTUBHOCTH.

12

Pacuer k03(pPHUIMEHTOB AKTUBHOCTH, (PYTHTUBHOCTH M XUMHYECKOTO
NOTEHIIaJIa KOMIIOHEHTOB M3 JAaHHBIX MO JABJICHHUIO Mapa W JaHHBIM
OJ1C snemMeHTa.

13

Paz60op u mpoBepka BBIOTHEHUS 3aJaHU KypCOBOTO TIPOEKTa. 2

14

Pacuersl XxuMuueckoro pasHOBecus. MeTox pacuera  KOHCTaHT
paBHOBecuil 10 craHzapTtHbeIM TJI BenmumHam. Pacuer KOHCTaHTBI
paBHOBECHs 3aJaHHOM peakUuu IpH pPa3IU4HBIX TeMIeparypax u

JaBJICHUIX. Hanpasnenue XUMHUYECKON peakuuu.

6



BrinonHenue nHAMBUYAIBHOTO 3aJaHUsSI KYpPCOBOIO MPOEKTa. 3

15,
16

Cnaua xypcoBoro npoekra. [IpeacraBienue npe3eHTanui.

4.3. JlaGopaTopHble padoThI

Ne moayns

AUCHUILIUHBI
Ne nabopaTopHoii

padoThI
O0beM 3aHATHIT

HaumenoBanmue padorTbl

(4acobl)

[

Kanopumerpus. Pacder ynenpHOM TEIIOTE paCTBOPEHUS XOPOILIO
PacTBOPUMBIX COJICH.

OHpeHGHGHI/Ie OHTAJIBIINHN CMCIINBAaHUA ,Z[BYXKOMHOHGHTHBIX KUIOKUX
cMeceH.

4 HccnenoBanue TemnepaTypHOi 3aBUCHMOCTH JIABJICHUS TUCCOIUAIUH.

4 OHpe,Z[G.HGHI/IG AABJICHUSA HACBIICHHOTO Iapa METOJ0M TOYCK KHUIICHUA.

4.4, CamocTosiTeibHAsA padoTa CTYAeHTOB

Ne monyJis

JMUCIHUAILITMHBI

0O0LeM 3aHATHIH

(4acmi)

Bug CPC

Pabora ¢ yueOHOI uTeparypoit: paboTa ¢ KOHCTIEKTAaMH JICKIIHA,
yueOHMKaMHU U y4eOHbIMH 1ocoousiMu. [IpopaboTka TeopeTnyeckoro
Marepuana (Jlekuuu 1, 2)

IloaroroBka Kk ycTHOMY oIpocy 1o marepuanam Moayis 1

Pabota ¢ yueOHOI TuTepaTypoii: paboTa ¢ KOHCTICKTaMHU JICKIIHH,
y4eOHHKaMU U yaeOHbIMU TTocoOusMHu. [IpopaboTka TeopeTuuecKoro
matepuaina (Jlekuuu 3-12). PaboTa ¢ BHCITHUMHE 3JIEKTPOHHBIMU PECYPCAMH.

[ToaroroBka k gabopaTopHbIM padotam 1 u 2

[ToaroToBka K 3amure 1ad0paTopHbIX padoT 1 u 2

Pabota ¢ 351eKTpOHHBIMU MOIYJISIMU HHIUBUAYAIILHOW PAaOOTHI CTYACHTOB
(BMUPC): nzyuenune marepuanioB DMHUPC, oTBeTH Ha TECTOBBIE BOIIPOCHI.

Pabota ¢ yueOHOI muTepaTypoii: paboTa ¢ KOHCTICKTaMHU JICKIIHH,
y4eOHHKaMU U Y9€OHBIMU TTOCOOUSIMH.
[TonroroBka k KontponsasiM pabotam 1 u 2

Brinonnenue nnauBuayansHoro 3aaanus 1 u 2 KypcoBoro npoekra

ITpopaboTka Teopernueckoro marepuana (Jlexiuu 13-15)

[ToaroroBka k 1abopatopHbiM padotam 3 u 4

[ToaroroBka k 3anute J1a00paTopHBIX padoT 3 u 4

OIN| AW

Brinonnenue nnauBuayansaoro 3aganus 3 KypcoBoro nmpoekra




4.5. IlpuMepHasi TeMATHKA KypPCOBBIX padoT (MIPOEKTOB)
1. Onpenenute TermoBoil 3(hhekT AHZg; XHUMHUYECKON peakiuu (BapHaHT peaKinu
yKa3bIBAETCs MpenogaBaTeseM) MpU CTaHIAPTHBIX YCIOBHUSAX, MPHUEM Ta3000pa3HbIe BELIECTBA
TIPEJICTABIICHbI B UICATHBHOM COCTOSHUM. 3HAUCHHS SHTAIBITMU 00pa3oBaHusi AH g YJaCTHHKOB

pEaKIK HallIuTe B CIIPABOYHUKE TEPMOANHAMUUECKUX BEITMUMH.

2. Haiimure xoaddunmentsr Aa, Ab, AC u AC' ypaBHEHHs TeMIlepaTypHOW 3aBHCHMOCTH
temmoemkoctr Buga: ACP = Aa + AbT + AcT 2 + AcT 2 s peakuuu (BapHaHT peakLuu
yKa3bIBAETCs MPETIOAABATEIIEM).

3. Ompenenure TemIoBOM APQPEKT peakuuud Npud BOCBMU 3HAYCHHUAX TEMIIEPAaTyphl B
unTepsaie ot 298 1o 1000 K u cranmaprHom nasienunn (1 atm.).

4. BbruncnuTe M3MEHEHHE SHTPOIHH AS5e; B Xoe peakuwn npu 298 K u crangapTHOM

JABJICHUH.
5. PaccuuraiiTe u3MeHEHHUE PHTPOIIUH B XOJI€ PEAKLIUU MPU TeMIIEpaTypax B UHTEpPBAJE OT
298 no 1000 K u crangapTHOM AaBJICHUM.

6. Ompenenure H3MEHEHHE CTaHAAPTHO# dHeprun ['H66ca AGJgg ISl XAMHYECKOM PeaKIiuu

(BapmaHT peakIuu yKa3bIBaeTCs MpenoaaBaTesieM) mpu TemiepaTrypax ot 298 go 1000 K.

7. PaccuuraiiTe KOHCTAaHTy paBHOBecus Kp i peakiuu mpu Temmeparypax oT 298 mo
1000K.

8. Haiinure cremenp mnpeBpameHus [ peaknuu (BapuaHT PEAKIUU  YKa3bIBACTCS
npernojiaBaTeseM) Mpu CTaHAapTHOM JaBieHun P u temneparype, paBHoit 800 K. Haiigure
peaxiu pu oO1ieM aapineHun P (ykasblBaeTcs mpernojaasatenem) u temmneparype 7' = 800 K.

9. Bprluucaure, mpu KakoM OOIIEeM JaBiIeHUU P CTeneHb NpeBpaleHus 3 BeliecTBa CTaHeT
paBHO yKa3aHHOMY npenojasareneM npu remmeparype 800 K.

10. Ompepenure cocTaB paBHOBECHH CMECH (B MOJICKYJISIPHBIX MPOIEHTAX) MPH JaBieHun P
U TeMIepaTypax, yKa3aHHBIX IPEro1aBaTesieM.

5. NEPEYEHb YYEBHO-METOJIUYECKOT'O OBECIIEYHEHUSA AJ151
CAMOCTOSITEJIBHOM PABOTHI

Y4eOHO-MeTOAMYECKOe 00eCTIeUeHUE IJIsi CAMOCTOSTENIbHOM paOOThI CTYIEHTOB B COCTaBe
VYMK mgucrummnsl (OPMOKC// URL:, http://orioks.miet.ru/):
Moayan 1-3:
v Memoouueckue ykazanus 015 CMyO0eHmos no OpeaHu3aAyuu camoCmosmenrbHol pabomsl
no oucyuniautre: « OCHOBbL PuU3UYECKOU XUMUUY
v Memoouueckue yxazanus 05k CmyO0eHmos no 8bINOJHEHUI) UHOUBUOYATbHO2O0 3A0AHUSL

(Kypcosozo npoexma)

6. MNEPEYEHb YYEEHOM JIUTEPATYPBI
Jlureparypa
1. Crpombepr A.I'. ®usnueckas xumusa : YueOHuk s By3oB / A.. Crpombepr,
JLIL. Cemuenko; Ilog pen. A.I'. Ctpom0Gepra. - 7-e u3a., crep. - M. : Beicmas mkona, 2009. -
528 c.
2. MuxaitnoBa M.C. ®usnueckas xumud : MeTo. yKka3aHus MO BBIIOJIHEHUIO CEMECTPOBBIX
3amaHuii M KypcoBbix pabor. Y. 2 / M.C. Muxaiinosa, K.b. ITlospxor, FO.M. Illunsera;
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MunucrepcTtBo oOpazoBanus W Hayku P®, HanmoHanpHBIN HCCIIeIOBATEIBLCKHI YHUBEPCUTET
"MUDT". - M. : MUDIT, 2019. - 64 c

7. MEPEYEHbDb ITPO®ECCUHOHAJIbBHBIX BA3 JIAHHBIX, THOOPMAILIMOHHBIX
CITPABOYHbBIX CUCTEM
1. Jlaub:  2JIeKTPOHHO-OMOMOTeyHast cucrema. —  Caskr-IlerepOypr, 2011. -
URL.: https://e.lanbook.com/(nara oopamenus: 19.01.2026). — Pexxum mocTyma: Uiss aBTOPH3.
nosib3oBarenieid MUOT.
2. eLIBRARY.RU: HayuyHnasi 2JjekTpoHHass OuOjmoreka: caiit. — Mocksa, 2000. -
URL: https://elibrary.ru(nata o6pamienus: 19.01.2026). — Pexxum mocrtyma: Juist 3aperdCTpHP.

I0JIb30BATEIICH.
8. NEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT U
B xone peanuzanumn o0yyeHHs HCIIONB3YETCS CMelIaHHOe 00y4yeHHe (PeaTu30BbIBACTCS C

PUMEHEHHEM 3JIEKTPOHHOTO 00YYCHUS U JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHIA).

OcBoenue 00pa3oBaTENbHOW MPOTPAMMBI OOECIIEUYUBACTCS PECypCaMH SJIEKTPOHHOMN
nHpopmanmoHHo-00pazoBaTenbHOM cpeast OPMOKC.

JIy1si B3aMMOJIEUCTBHS CTYICHTOB C TMIPETO/IaBaTelIeM HMCIOJb3YIOTCS CEPBUCHI 0OpaTHOM
cBsizu: pazoen OPHOKC «/Jomawinue 3a0anusy, S1eKMpoHHAs NOYma npenooasameis.

[Ipu mpoBeaeHUU 3aHATHH U U CAaMOCTOSATENILHOM pabOThI MCIIOJIB3YIOTCSI BHEIIHUE
3JIeKTPOHHBbIE PECYPCHI:

1. http://www.chem.msu.ru/rus/teaching/phys.html - y4eGHbIe MaTepHaibl IO Kypcy
buznaeckoit xumun (Xumuueckuit pakynbteT MI'Y).

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

HanmenoBanue
y4eOHBIX

. OcHaleHHOCTh Y4eOHbIX ayIUTOPHIl 1 Ilepeuenn
aynnToplmun NMOMelIeHU IS CAMOCTOSATEJIbHOM PadoThl NMPOrpamMMHOI0
noMenleHuii 1Jis

. ol0ecrieuyeHust

CaMOCTOAITE/ILHOM

padoThI

VYuebnas aynuropust | MynasTuMeIniitHOE 000py10BaHNE OnepanmonHas
cucteMa Windows,
naket MS Office
Opaysep

VYyeOHnas aynutopusi | TexHudeckue cpeictBa 00ydeHus: OnepanuoHHas

«JIabopaTopust [Mpoekrop Epson EB-G5600, mynsTuMenuiiHblii | cucrema Windows,

MHUKPOCKOITUH» KOMILJIEKC, KOMIIBIOTEPHI, IPUHTEPHI nakeT MS Office

VYueOHas aynmutopus | CTenn ans mpoBeneHus ladopatopHoir pabotsl | He TpeOyercs
«JTaGoparopus «Kamopumerpus. Pacuer ynenbHOM  TEIMJIOTHI
PacTBOPEHUS XOPOIIO PACTBOPUMBIX COJIECII.

Crenn myis TpoBeNEHHs Ja0OpaTOpPHOW pabOTHI
«Omnpenenenue SHTAIBITUN CMEIIIMBAHUS
JBYXKOMITOHEHTHBIX XKHUJKUX CMECEii».

Crenn 11 mpoBeneHHs J1abopaTOpHOW pabOoThI

buznueckoil u
OPraHUYeCKOU

XUMUHU»



https://e.lanbook.com/
https://elibrary.ru/
http://www.chem.msu.ru/rus/teaching/phys.html

«MccneqoBanre  TeMmnepaTrypHOW  3aBUCUMOCTH
JaBJICHHS TUCCOLIALIUI.

Crenn myis TpoBeNCHHs JaOOpaTOpPHOW pabOTHI
«Onpenenenne JaBIEHUS HACBHIICHHOTO Iapa
METOJIOM TOYEK KUTICHUS.

Crenn 1 mpoBeneHHs J1abopaTOpHOW palOoThI
«3yueHne nuarpaMMbl TemIepaTypa KUIIEHUS-
COCTaB Mapa HaJ XUJAKUMHU JBYXKOMIIOHCHTHBIMHU

pacTBOpaMm».

Crenn mis mpoBeneHHs JabopaTopHOW pabOoThI
«[TocTpoenue JarpaMMBI COCTOSTHHS
JIBYXKOMITOHEHTHOW  CHCTEMBI ~ 3BTEKTHYECKOTO
THUIIa».

Crenn muis mpoBeneHHs JabopaTOpHOW palOoThI
«/3yyeHne muarpaMMbl pacTBOPUMOCTH  JIBYX
YaCTUYHO CMEIIMBACMBIX JKUKOCTEH».

CreHn myis TpoBeNeHHs Ja0OpaTOpPHOW pabOTHI
«ApncopOrusi U3 pacTBOpPOB Ha TpaHMIE TBEPAOE
TEJO — KUIKOCTHY.

CreHn myis TpoBeNeHHs JaOOpaTOpPHOW pabOTHI
«M3mepenne MIOBEPXHOCTHOTO HATSHKCHUS
pPacTBOPOB U BBIYUCIICHHUE ancopOumu ['noocay.
Crenn qis mpoBeneHHs J1abopaTOpHOW palOoThI
«DNEKTPOABHKYIIIHE CHUTBI XUMHYECKHX
AJIIEMEHTOBY.

Crenn myis TpoBeNeHHs] JaOOpaTOpPHOW pabOThHI
«Omnpenenenne KOHCTAHTHI JUCCOIMALUHU  cIaboii
KHCIOTBl W3 KPUBOW  IMOTEHIIMOMETPUIECKOTO
TUTPOBAHUSY.

Crenn myis TpoBeNEHHsI JaOOpaTOpPHOW pabOTHI
«ONEKTPONPOBOJHOCTh  PACTBOPOB  CIAOBIX |
CHJIBHBIX 2JICKTPOJIUTOBY

[Momenienue amst KommnbroTepHast TEXHUKA C BO3MOKHOCTBIO OC Microsoft

CaMOCTOSTEILHON nojKIoueHus k cetu «MHTepHeT» U 00ecreueHneM W_lndOWS _

paboTHI JIOCTyNA B 3JIEKTPOHHYIO HH()OPMALHOHHO- g/l'crOSOﬁ Office
paysep

obpazoBatenbHyto cpeny MUDT

Acrobat reader DC

10. ®OHJIbI OHEHOYHBIX CPEJICTB JJIsI TPOBEPKA C®OPMHUPOBAHHOCTH
KOMIETEHIMA/TIOJKOMIETEHIIUN

®OC no nogkommereHnmu OIIK-1.0®X «CrnocobeH BBIOMpPATh U MPUMEHSITH METOIBI
ucciieIoBaHmsl  (U3MKO-XMMHUYECKUX  CBOWCTB  BEIIECTBA  NPH  pPEHICHUM  3ajad
npo(hecCHOHATLHOM IS TEIIEHOCTI.

@DOH/T OIIEHOYHBIX CPEICTB MPEICTABICH OTJCEIBHBIM IOKYMEHTOM M Pa3MEIICH B COCTaBE
YMK aucuumuimHbl 3JIeKTpOHHON HHPOpMamoHHOoM obpa3oBarenbHoit cpenst OPMOKC// URL:
http://orioks.miet.ru/.
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11. METOAUYECKUE YKA3ZAHUA JJI51 OBYUYAIOLHIUXCSA ITO OCBOEHUIO
JAUCHUIIJINHBI

11.1. OcoGeHHOCTH OpraHu3aNuu npouecca o0y4eHus

ConeprxaHue TUCIMILIMHBI pa3ouTo Ha 3 MOAYst. Kakaplit MOy b SIBISIETCS JIOTHUECKU
3aBEpIIEHHON YacThI0 Kypca. YCIEIIHOCTh OCBOCHHS Ka)KIOrO MOMIYNS OIICHHWBAETCS IO
pe3ylbTaTtaM BBIMOJTHEHUS 00513aTENbHBIX KOHTPOIbHBIX MEPOTIPUSTHH.

B mpouecce ocBoeHUs TUCIUIUIMHBI CTYAEHTHI CAMOCTOSATEIBHO TOTOBAT W BBIMOJIHSIOT
PEyCMOTPEHHBIE KOHTPOJbHBIE MEpPONPUATHS, HAIMpPaBICHHbIE Ha TMPOBEPKY YCBOEHUS
HEOOXOJUMBIX 3HAHUN — JOMAalIHUE 3aJaHMs], KOHTPOJbHBbIE PabOTHl M TECTUPOBAHME; Ha
IPOBEPKY yMEHUil — B (popMme 3auThl 1TaOOpaTOPHBIX paboT, HAa IPOBEPKY OIBITA JESITEILHOCTH
— B (dopme 3amuThl (MPEACTaBICHHS) WHIUBUIYaTbHOTO 3aJaHus (KypCOBOTO TIPOEKTA),
pe3yabTaT BBINOJHEHHS KOTOPBIX OTPaXKaeTcss B HAKONMMTEIbHOM OaulbHOM cucTeMe.
Tecruposanue nmpoBoautcs B OPOKC (MOODLe).

KauecTtBo camocTosATEIbHON PabOThl CTYIEHTOB MPOBEPSETCA HA KAXKIOM CEMHUHAPCKOM
3aHATHUU U B MPOLIECCE BHIMOIHEHHS] MHIMBUYaIbHBIX 3aJJaHH, Ha KOTOPBIX OTpadaThIBAIOTCS U
MIPOBEPSIIOTCS CIIOCOOHOCTH CTY/AEHTA IMyOJMYHO MPE3eHTOBaTh MaTepuaibl BbionHeHuss CPC,
BECTH JIUCKYCCHUIO, IPUBOAUTH apTyMEHTHI, IOTUYHO U MOCJIEI0BATEeNIbHO U3JIaraTh CBOIO TOUKY
3peHHsl, JEMOHCTPUPYS MOHATUIHHOE M KPUTHUECKOE MBIIIIICHHE.

WnauBuayanbHOe 3aJjaHME BBIIOJHSETCS CaMOCTOSTENbHO B paMKaX OTBEICHHOTO
Bpemenu Ha CPC. ITpu noaroToBke K BHIMOJIHEHUIO MHIUBUIYAIBHOTO 33JaHUS CTYIEHT JIOJIKEH
IPOJIEMOHCTPUPOBATh 3HAHMS, YMEHHUS U OMNBIT JEATEIbHOCTH, BKJIIOYAIOIIAE MOUCK
HEO0OXOUMOM M JOMOJHUTENbHON MHpOPMAIMU MO TeMaM NMPAKTUYECKUX 3aHATUN B HAayUHBIX
ucrounnkax (pekomenmoBanHbiXx [IBJ m MCC, a Takke HaWJICHHBIX CaMOCTOSTEIBHO).
Pe3ynbrarhl  BBIMOJNIHEHUS ~ MHAMBHAYAJBbHOTO  MPAKTUKO-OPUEHTHPOBAHHOTO  3aJlaHuUs
MPEJICTaBIISIIOTCS MyOJUYHO B BUJE MPE3EHTALMM HAa MIPAKTHUECKUX 3aHIATUSIX U OOCYX AAIOTCS C
npenoaaBaTesieM U OAHOTPYIITHIUKAMHU.

MOHUTOPHHT YCIIEBAEMOCTH CTYIEHTOB MPOBOJUTCA B TEUCHHE CEMECTpa TPMOXKIBL IO
utoram 1-8 yueOHbIX Henenb, 9 — 12 yueOHbIX Henenb, 13 — 18 yueOHbIX Henelnb.

Haubonee cnoxHele M TpoOJEeMHBIE BONPOCH Kypca MOTYT OBITh pPa3bsICHEHBI
o0yJaromuMcsi BO BpeMS OYHBIX M JWCTAHIMOHHBIX KOHCYJIbTAllMH C MCIIOJIb30BaHUEM
COBPEMEHHBIX KOMMYHHKAIIMOHHBIX Tu1aTdopm (Z0om, SKype u Ap.) 1 3JEKTPOHHOM IMOYTHI.

Ha nexumu — KOHCYIbTaIMK MPOBOAUTCS pa30o0p OMMOOK KOHTPOJIbHBIX padoT.

['pymnmoBbie KOHCYJIbTAIIMH MpeIHAa3HAYEHBI 7S 3allUThl UHAUBUAYAJIbHBIX 3aJaHUA U
ABIISAIOTCS 0053aTeIbHBIMU ISl TIOCEIIeHUsI CTyAeHTaMU. [{aTa 1 Bpemsi mpoBeeHHs TPYMIOBbIX
KOHCYJIbTAIlMi HA3HA4YalOTCS OTHACIBHO C YYETOM pACIUCaHMs 3aHATUH CTYIEHTOB U
co00IIal0TCS UM HE MEHEE YeM 3a HEJIEIIO 10 ee MIPOBEACHUSI.

B nauame kaxmoro cemecrtpa CTyJISHTaM IPEAOCTABISAETCS CEMECTPOBBIM IUIaH
OpraHu3aluy 3aHATUI Mo AucuuIuiMHe. [1naH comepKuT omucaHue ConepKaHWs JEKIMH (I
KOKJIOM JIEKIIMM YyKa3bIBAIOTCS TMaparpadbl WM CTPAaHMIBI YYEOHBIX MOCOOMA, a Takke
AIEKTPOHHBIX PECYPCOB, B KOTOPHIX U3JI0KEHO €€ COJIep:KaHue); MIaHbl MPAKTUYECKUX 3aHITHI
C yKa3aHMEeM HOMEpOB 3aJady M3 YKa3aHHOW JUTEpaTypbl UId pEeUIeHUs B ayJuTOPUU U
CaMOCTOSITENIbHO, TEMbl MHIUBUIYATbHBIX JAOMAlIHUX 33/JaHUN, CPOKH MX BBIJAYM M TpHUeMa
pEILIeHH; TeMbl, JIMTEIbHOCTh U CPOKH KOHTPOJBHBIX pabOT, TEMBI TECTOB CaMOIIPOBEPKH,
UCTIONIb3yeMble 0a3bl JaHHBIX U 3JekTpoHHble MaTepuanbl U3 OPMOKC. CemecTpoBslii ian
pasmemaercs B OPUOKC: http://orioks.miet.ru/.
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JIekTOp HCHUIUIMHBI WM IIPENOABATENs MOXET PEKOMEH/IOBATh JOIOHHUTEIBHBIC
y4eOHbIe MaTepHaisl B Xoae cemectpa. Oru MoryT pasmemarhes B OPMOKC wm Ha caiite MUDT
B pasznene OMIPCer http://orioks.miet.ru/oroks-miet/srs.shtml.

JIJiss MTOTOBOM aTTECTAIlMH CTYAEHT IOJDKEH MPENOCTaBHUTEH HMOPT(OIMO, BKIIOYAIOIICE:
KOHCIIEKT JIEKIUM, KOHCIEKT JMTEpaTyphl, IIOATOTOBICHHBIA B paMKaX CaMOCTOSTEIHHOU
paboTEl, MaTepHakl Ja60PaTOPHEIX paboT, JOMAIlHEe 3aIaH|e, KYPCOBOM IIPOEKT.

11.2. CucTrema KOHTPOJISI X OLEHHBAHUS
ITo 3aBepINEHNIO H3YUESHHS JUCIUIUINHEL IPEIYCMOTPEH IK3AMEH.
Bajamu oreHuBaeTCs: BBIIONHEHHE KXKIOTO KOHTPOILHOTO MEPOIPHATHS B CEMECTpe,
aKTUBHOCTB B CEMECTpE M Cllaya IPOMEXYTOTIHOH arTecTaruy (B cymme 100 6aiios).
Ilo cymme GasioB BBICTABJIAETCS HTOrOBas OLEHKA 10 mpeameTy. CTpyKTypa H rpaduk
KOHTPOJILHBIX MeponpusaTai nocryner 8 OPMMOKC// URL: http://orioks.miet.ru/ .
IIpy BBICTaBIEHMH UTOTOBOM OLCHKHU HUCIIOJB3YETCS MIKANA, IIPHBEICHHAS B TaOIHIE:

Cymma 6asutoB Onenka
Mesree 50 2

50 -69 8

70 — 85 4

86 —100 5
PA3BPABOTUYHKHA:
Jonent Uncturyra [IMT, .X.H. % ~ /M.C. Muxaitnosa/
Accucrent Uucturyra [IIMT %/Q /M.E. ®ensunna/
Accucrent Uuctutyra [IMT %/ /M. A. Bonomyx/
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PaGouas mporpamma gucnumimuHE «OCHOBBI (DM3MYECKOW XHUMHHMY» II0 HAIp
nogroroBkd  28.03.03  «Hanomarepmansly, HampaBlneHHOCTH (mpodmmo) «UH
HaHOMaTepHasoBy paszpaborana B WMucturyre IIMT M yTBepkheHA Ha 3ace/laHHH
cosera Uncruryra [IMTAE Lecba£2026 roma, mpoTokor Ne 1

JHupextop Unacturyra [IMT V/% /C.B.ly6xoB/

JIucT coryacoBanus

ABJICHUIO
JKEHEPHUS
YueHoro

Pabouas IIporpaMmma corjacoBaHa C HCHTpOM IIOATOTOBKH K aKKpEOUTAIlUH H HE3aBHUCHUMOH

OLICHKH Ka4cCTBa

—
Hagamsrnk AHOK /M.M.Huxynuna /

Pa6ouwast mporpamma cormacoBana ¢ 6ubnuorekoit MUDT

Hupexrop Oubimorexu gc/é ~ /T.I1.®unummosa/

13




	Титул_ОФХ_28
	ФД_РПД Основы физической химии_28.03.03_2026_сер
	1. ПЕРЕЧЕНЬ ПЛАНИРУЕМЫХ РЕЗУЛЬТАТОВ ОБУЧЕНИЯ
	ОПК-1.ОФХ 
	3. ОБЪЕМ ДИСЦИПЛИНЫ И ВИДЫ УЧЕБНОЙ РАБОТЫ
	4. СОДЕРЖАНИЕ ДИСЦИПЛИНЫ
	4.2. Практические занятия
	4.3. Лабораторные работы
	4.4. Самостоятельная работа студентов
	4.5. Примерная тематика курсовых работ (проектов)
	5. ПЕРЕЧЕНЬ УЧЕБНО-МЕТОДИЧЕСКОГО ОБЕСПЕЧЕНИЯ ДЛЯ САМОСТОЯТЕЛЬНОЙ РАБОТЫ
	6. ПЕРЕЧЕНЬ УЧЕБНОЙ ЛИТЕРАТУРЫ
	7. ПЕРЕЧЕНЬ профессиональных баз данных, информационных справочных систем
	8. ПЕРЕЧЕНЬ ИНФОРМАЦИОННЫХ ТЕХНОЛОГИЙ
	9. МАТЕРИАЛЬНО-ТЕХНИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ
	10. ФОНДЫ ОЦЕНОЧНЫХ СРЕДСТВ ДЛЯ ПРОВЕРКИ СФОРМИРОВАННОСТИ КОМПЕТЕНЦИЙ/ПОДКОМПЕТЕНЦИЙ
	МЕТОДИЧЕСКИЕ УКАЗАНИЯ ДЛЯ ОБУЧАЮЩИХСЯ ПО ОСВОЕНИЮ ДИСЦИПЛИНЫ

	ФД_РПД Основы физической химии_22.03.01 ТММэ_2026_разрр
	последние страницы ОФХ_28

		2026-03-03T14:14:05+0000




