[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaumsa o Bnagenbue:

OUPRALPAAPHES RCYARRETBEHHOE blo
[lomkrocts: MpopekroptMAMKARGIMNA rocyn,
[ata nognucanus: 20.09.2023 14:10:16
YanPRaky iy eIvanpapidbiX TEXHO0rni
faa404d1aeb2a023b5f4a331ee5ddc540496512d

MWHOBPHAYKU POCCUUA
n>xeTHoe obpasoBaTenbHOEe yuypeXXaeHue Bbicluero obpasoBaHus
APCTBEHHbIA TEXHOJIOrM4YeCKUN YHUBEepCcUTeT»

Katpegpa Xvmmim M PMSMKO-XVTMITI e

KX MmeToanoB ncciaegoBaHus

YTBEPXOAIO

MpopekTop no yyebHon paboTe
J1.1. 3apopoxxHas

« » 20 r.

PABOYASA NMPOrPAMMA

no gucunnnaunHe
Mo HanpasJZIEHNO NOArOTOBKN

no npocuso NOAFOTOBKK (Crneynanmnsaumm)
KBanngunkaumsa (CTeneHb) BbiMyCKHUKA
dopma oby4yeHuns

rop Ha4yana NOAroTOBKM

B1.0.16 ®usnyeckasa m KonsomaHas XMMus
19.03.04 TexHosiornsa NpPoaoyKLUMN N opraHn3aumsa
obLecTBEHHOro NUTaHUA

TexHonornsa nNpPoayKToB obLLEeCcTBEHHOrO NMTaHNA
6akanaBp

O4Hag, 3ao4Hasq,

2023

Mankon

1/71



Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noaroToBku (cneumanbHocTn) 19.03.04 TexHonormsa NpoayKUUnM N opraHnsauns obecTBeHHOro
MNTaHUSA

CoctaBuTenb paboyew nporpaMmbi:

JoueHT Kadpenpbl XMMUN 1 MoagnncaHo npocton 30 [onoBaHoBa TaTbgHa
PU3NKO-XUMNYECKUX METOLOB 31.07.2023 HwukonaeBHa
nccnenoBaHus, JoueHT,

KaH,EI,I/I,D,aT XNUMUNHECKNX HayK
(LOHKHOCTb, y4eHoe 3BaHue, CTerneHb) (noannce) (®.11.0.)

Pabouyana nporpamMma yTBep>XAaeHa Ha 3acepaHum Kadegnpbl:
XUMUnN n PU3NKO-XMMNYECKUX MeTOL0B NCCef0BaHuns

(Ha3BaHWe Kaenpsbl)

3aBeayownn Kageopomn:

01.08.2023 MoanwucaHo npocton 3 MonoBa AHrennHa AnekceeBHa
01.08.2023
(MoAnNnce) (®.1.0.)
CornacoBaHo:

Pykosoautens OMOTI
3aBeAyoWNIA BbiMyCKatoLwen

Kahenpon
Mo HampaB/IEHNIO NOATOTOBKN
(cneunanbHOCTK)
23.08.2023 MoanwucaHo npocton 3l XaTtko 3ypeT HypbueBHa
23.08.2023

(noannce) (®.1.0.)

2/71



1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

1. Uenn n 3agaydm ydebHonm gncumnamHel (Moayns) Llenb: popmmnpoBaHue y oby4vatowmxca oCHOB
XNMNYECKOWN TEXHONOMNN KaK Hay4Hon 6a3bl XMMNYECKOro Npon3BoACTBa, 3HaHNI Knaccudmnkaymm
TEXHONOrM4YeCKNX NpPoLLeccoB; hopmMmpoBaHmne y oby4arowmxca yMeHNn NPMMeEHSaTb NMoay4YeHHble
3HAHMSA N0 XUMUN, TMOPaBANKe, TEPMOANHAMMKE NPU pacyHeTe XUMUYECKUX TEXHONOMNYECKNX
nMpoueccoB, BbiIbpaTb 3KOHOMUYECKN BbIFrOOHbIE N 3KOJIOrMYeckn besonacHble TEXHOOrNYECKMe
MOAEeNN XMMNYECKOro NPOM3BOACTBA. 3a4aun ANCLUUNJVHBIL: - OBJlaeHne oCHOBaMu obuien
XUMNYECKOW TEXHOMOrNN, YCTAaHOBJIEHNE CBA3M TEOPETMYECKOr0o MaTepmnaa C NpakTukon, byayuien
npodeccnoHasbHON OeATesNIbHOCTbIO, YCBOEHME METOA0B MCC/Ief0BaHUS B 06LLEN XUMUYECKON
TEXHOMOrnn, NONYYEHUSA OPraHNYEeCKnX BELWEeCTB; - PaCKPbITb 3Ha4YeHne 1 poJsib 06LEen XNMMNYeCKon
TEXHONOrnnN B peLleHnn HedpTexnmMmmnyeckmnx npobnem; - passmBaTb YMEHWS MepeHoca 3HaHUM Nno
obLen XMMNYECKOW TEXHOJIOM MW B MPOMbILLJIEHHbIE YCNOBUS; - pa3BuUBaTb NPOdECCUOHaIbHbIE
yMeHUs (CoCTaBNIEHNE U aHaIN3 TEXHOJIOMTNYECKNX CXEM, YMEHUN KOHCTPYUPOBaHUS,
MOLEIMPOBAHUNSA XUMNKO-TEXHOJIOMNYECKNX NPOLLEeCCOB NMONYYEHMNSA OPraHN4YeCcKnx BeLwecTB,
COBEpPLUEHCTBOBATbL YMEHMNSA (aHaNn3, CpaBHEHME, BU3YyasibHOe NpeacTaBieHne XMMNM U TEXHOJIOM K
OpraHMYyecKnx BeLLecTB), pa3BMBaTb HAaYYHO-TEXHUYECKUI KPYro30p CTyaeHTa
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

1. OncumnnmHa «dusnyeckas XMMnUa» BKJKOYEHa B 610K 0653aTeNbHbIX AUCLMUMIIVH, HarnpaBJZIEHHbIX
Ha NMoAroToBKY CTyAeHTa Mo cneuynaabHOCTU TEXHOJNIOINA NpoAYyKTOB 06LecTBEHHOr0 NUTaHMS.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OnkK-2.1 Mcnonb3yeT OCHOBHbIE 3aKOHbI 1 METOAbl UCCef0BaHUN
eCTeCTBEHHbIX HAayK AN1S pelleHns CTaHAapTHbIX 3a4ay B
chepe 06 ecTBEHHOro NUTaHKUS.

OnK-2.2 [OeMoHCTpupyeT 3HaHNe OCHOBHbIX 3aKOHOB 1 MeTO0B
NccnenoBaHUM eCTeCTBEHHbIX HayK, HeobXxoanMbIX ONS
pelleHns TUNOBbIX 3afay B cpepe o6LLECTBEHHOIO NMTaHUS.

OnK-2.3 MpyMeHsieT OCHOBHbIE 3aKOHbI 1 MEeTOAbl NCC/Ief0BaHUI
eCTeCTBEHHbIX HayK AN pelleHuns 3aaady B cepe
0o6LeCcTBEHHOro NTaHns
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DopMmbl Buabl 3aHATUM WToro 3.e.
KOHTpoOns 4Yacos
(konunuec
TBO)
3K Jlek Ja6 KPAT KoHTposb CP
Kypc 2 [Cem. 3 1 17 17 0.35 35.65 38 108 3
O6bem gncumnnanHel n Buabl y4ebHom paboTbl Mo 3a04HON hopme 0byHeHus.
DopMbl Buabl 3aHATUM Utoro 3.e.
KOHTpoOns Yyacos
(konuuec
TBO)
K Jlek J1a6 KPAT KoHTposnb CP
Kypc 2 [Cem. 3 1 4 6 0.35 8.65 89 108 3
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5. CTpyKTypa u coaep>XaHue y4eOHOW M BOCNUTATEJIbHON AEATEJIbHOCTU NMPU peasiu3auum AUCLUNJINHDbI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem

Paspen aucuunamHbl

Hepen
A ceMe
cTpa

Bupabl yiebHoM paboTbl, BKJIOYAs caMocToATeNbHYIO paboTy u
TPYyAOeMKOCTb (B 4acax)

JNlek Nab npe

cPn

KPAT

KoHTpo
nb

CP

C3

dopMbl TeKyLlero/npome
XXYTOYHOW KOHTpoONsA
ycneBaeMoCTH TeKyLLero
(no HepensamMm cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)

2

11

12

1. Pasgen 1. BeepeHue. lNpeameT v cogepxxaHue
pusnydeckom xmumnun. OCHoBHbIe pa3saenbl. cTopus
pasBUTUSA PU3NYECKON XUMUn. MeToabl hPU3nNyeckomn
XUMUU: TEPMOAVNHAMUYECKUIN, CTaTUCTUHECKNN 1~
KBaHTOBOMEXaHUYeCKUN.

1-2

O

2. MNepBbll 32aKOH TEpMOANHAMUKUN. OCHOBHbIE
MOHATNSA TEPMOANHAMUKN. DYHKLUN COCTOSHUA U
GYyHKUUKN npouecca. BHyTpeHHAS 3Heprus,
3HTanbNu4, TennoTa, paboTta. AHanMTMyeckoe
BbIpa>KeHne NepBoro 3akoHa TePMOANHAMUKMN.
TensoemMKoCTb. 3aBUCUMOCTb TEMNJIOEMKOCTN OT
TemnepaTypbl. Tennosble 3hPeKTbl XMMNYECKUX
peakuun. 3akoH Necca. TennoTel 06pa3zoBaHms,
CropaHus, arperaTHbIX NpeBpaLLeHnin, pacTBOPEHNS,
HenTpannsaumun. 3aBUCUMOCTb TEMJI0BOro adekTa
peakuun OoT TemrnepaTtypsbl. YpaBHeHne Kupxroda.

3. BTopoli 3akoH TepMoanHaMuku. Mpoueccol
camMonpon3BosibHble, 0bpaTuMble n HeobpaTuMble.
HanpaB/iieHHOCTb CaMOMpPON3BOJIbHbIX MPOLECCOB B
npupoae. TepMoAnHaMM4ecKas BEPOATHOCTb.
PaBHOBecune Kak Hanbosiee BeposATHOE COCTOAHME
cucTeMbl. AHaIMTUYECKOE BbIpaXkeHune n
hopMyIMPOBKa BTOPOr0 3aKOHa TEPMOANHAMUKMN.
SDHTPONUA Kak Mepa BEpOSATHOCTU. BolvyncneHne
N3MEeHEeHNS SHTPOMNUM B Pa3IMyHbIX npoueccax.
TepMmoanHaMnyeckne MyHKLUN U CBA3b MEXAY HUMU.
C

5-6

4. 3aKkoH ecca. PacyeT TennoBbIX 3pheKToB
peakunn. IHTaNbNUNHbLIA hakTop. 3aBUCUMOCTb
3HTa bNUKM OT TemnepaTypbl. 3aKOH Knupxrodda

7-8

5. XuMmnyeckoe paBHoBecue.KoHCTaHTa paBHOBeCUA
N cnocobkl ee BbipaXkeHns. TepMoaAnHaMnNyeckunin
BbIBOJ, 3aKOHa AeNCcTBUS Macc. PacyeT cocTaBa
paBHOBECHOI CMeCU 1 BbIXOA4a MPOAYKTa.
XnMmn4yeckmne peakumnm B reTeporeHHbIX cucTemMax.

9-10

771




Cem

Paspen aucumnnauHbl

Hepen
A ceme
cTpa

Bupbl yuebHou paboTbl, BKJIlOYaA CaMOCTOATEJIbHYIO paboTy u
TPYAOEMKOCTb (B yacax)

Jlek Nab6 ne cPn KPAT |[KoHTpoO (o] 4 C3
nb

dopMbl TeKyLLero/npome
XXYTOYHOW KOHTpONs
ycneBaeMoOCTU TeKyLlero
(no Hepensam cemecTpa),
NPOMEe>XXyTO4HOW
aTTecTtauum (no
ceMecTpam)

2

12

KOHCTaHTa paBHOBECUA reTepOreHHON peakumu.
[HasneHne guccoumnaumnn. YpaBHeHME N30TepPMbI
XUMNYECKOWN peakumnmn. 3aBUCUMOCTb KOHCTaHTbI
paBHOBECKS OT TeMnepaTypbl. YpaBHEHME N30X0Pbl U
n3obapbl peakuunu.

6. Tennosas TeopeMa HepHcTa. NMoctynat MNnaHka.
BblyncneHmne abcontoTHbIX 3HAYEHUIA SHTPOMUN.
Pac4yeT paBHOBecuin no Tabanuyam cTaHOAPTHbIX
3HaYeHU TepMOoANHAMNYECKNX PYHKLMIA

11-12

7. Teopusa pacTBopoB.PacTBOpbl HE3NIEKTPOSIUTOB.
MapumnanbHbie MONAPHbIE BEINYUHBI. YpaBHEHUA
Fmb6ca-fiorema. geanbHble pacTBOpPbI.
PazbaBneHHble pacTBOPbl. 3aKOHbI pa3baBneHHbIX
pacTBOPOB. PAaCTBOPUMOCTb ra3oB B XXMUOKOCTAX.
3akoH NeHpu. PacTBOpMMOCTb ra3oB B MeTasiax.
3akoH Payns.

13-15

8. Teopusa pacTeopoB. PaBHOBecue Mexay pacTBOPOM
M Napom pacTeopuTensd. 3akoH Payns, 3akoH eHpu,
cnepCcTBus. Bolpa)keHns KOHLEeHTpaLunin pacTBOPOB

16-17

3 2 0.35 3.65 6

UTOro:

17 17 0.35 35.65 38

5.2. CTpyKTypa OUCLUNNINHBI AN5 3a04HOW hopMbl 0byveHus.

Cem Paspen pucumniamHbl Bupbl yuebHoM paboThbl, BK/NlOYasA caMoCToATesIbHYI0 paboTy n
TPYyBAOeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
Nb

1 2 4 5 6 7 8 9 10 11
1. Paspen 1. BeepeHue. MNMpeameT n cogepxaHue usndeckom xmmmmn. OCHOBHble pa3genbl. UcTopus 1 8
pa3BUTMA PU3NYECKON XuMUn. MeToabl PU3NYECKON XMMUN: TEPMOANHAMUYECKUIA, CTaTUCTUYECKNIA U
KBaHTOBOMEXaHUYeCKUnN.
2. MNepBbln 3aKOH TepMoANHAMUNKUN. OCHOBHbIE MOHATUA TEPMOANHAMUKN. DYHKLUN COCTOSAHUSA 1 2 2 8
PyHKLUMKN npoLecca. BHyTpeHHAA 3Heprua, sHTanbnus, Tennota, pabota. AHaNnTUYECKOe BbipaxeHune
nepBOro 3akKkOHa TepMOANHaMUKK. TensI0eMKOCTb. 3aBUCMMOCTb TEMI0EMKOCTM OT TeMnepaTypsbl.
TennoBble 3hHeKTbl XUMMYECKNX peakunin. 3akoH Mecca. TennoTbl obpa3oBaHus, CropaHus,
arperaTHbIX NpeBpaLleHnii, PpacTBOPEHMNA, HeMTpaan3saumm. 3aBUCUMOCTb TEMNI0BOro addekTa
peakuuu OoT TemrnepaTypbl. YpaBHeHne Kupxroda.
3. BTopoii 3akoH TepMoanHamMuku. Mpoueccbl caMonpon3BosibHble, 06paTuMble n HeobpaTuMble. 1 2 8
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Cem Paspen pucumnamHbl Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Nb
1 2 4 5 6 7 8 9 10 11
HanpaBaieHHOCTb CaMOMpPON3BOJIbHbLIX NMPOLLECCOB B Npupoge. TepMoanHaMmnyeckas BepoATHOCTb.
PaBHoBecue Kak Hanbonee BepoATHOE COCTOSAHNE CUCTEMbI. AHaIMTUYECKOE BblpakeHune n
(hOopMy/IMPOBKa BTOPOIro 3aKOHa TEPMOANHAMUKMN. DHTPOMNMUSA KakK Mepa BEPOATHOCTU. BeluncneHve
WU3MEHEHNA SHTPOMNUM B PasMyHbIX rnpoueccax. TepMognHaMmyeckmne pyHKLMN U CBS3b MeXxay HUMU.
C
4. 3aKoH [ecca. PacyeT TensoBbiX 3PHEKTOB peakuumn. IHTaNbNUNHBLIN (hakTop. 3aBUCMMOCTb 1 16
3HTaNbNUK OT TemnepaTypbl. 3aKOH Kupxrogpda
5. XuMmunyeckoe paBHoBecue.KoHCTaHTa paBHOBECKSA 1 Crocobbl ee Bbipa)keHUs. TepMoanHaMUYeCcKnin 1 8
BbIBOJ, 3aKOHa OeNCTBMSA Macc. PacyeT cocTaBa paBHOBECHOW CMeCU 1 BbIXO4a NMPoAyKTa. XumMmnieckne
peakLumn B reTeporeHHbIX cuctemax. KoHCTaHTa paBHOBeCUS reTeporeHHon peakuun. laBneHune
auccoumnaunmn. YpasHeHne N30TepMbl XMMUYECKON peakumn. 3aBUCUMOCTb KOHCTaHTbl paBHOBECUSA OT
TemnepaTypbl. YpaBHeHME N30x0pbl 1 n3o0bapbl peakumu.
6. TennoBas Teopema HepHcTa. MocTynaT MnaHka. BelyncneHmne abCcontoTHbIX 3HAYEHUIN SHTPOMUN. 1 10
PacyeT paBHoBecui No Tabavuam CTaHAAPTHLIX 3HAYEHNN TePMOAMHAMUYECKNX DYHKLINI
7. Teopusa pacTBopoB.PacTBopbl HE3IEKTPONMUTOB. MNMapunasnibHble MOJISIPHbIE BEINYNHBI. YpaBHeHNS 2 P 16
M'mb6ca-Aiorema. igeansHble pacTBopbl. Pa3baBneHHble pacTBOPbLI. 3aKOHbI pa3baBieHHbIX PacTBOPOB.
PacTBOPUMOCTb ra3oB B XXWAKOCTAX. 3aKOH eHpu. PacTBOPUMOCTb ra3oB B MeTasiJlaXx. 3akKoH Payns.
8. Teopusa pacTBopoB. PaBHOBecre Mexay pacTBOPOM 1 NMapoOM pacTBopuTens. 3akoH Payns, 3akoH 1 0.35 2.65 15
eHpw, cnencTBmS. Bblpa)keHna KOHUEHTpaumnii pacTBOPOB
UTOrro: 4 6 0.35 8.65 89
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5.4. Copep>xaHue pa3pesioB AUCLUNIMHbI (MOoayna) «dPU3nyeckas U KoaJlouaHas XuMusa», obpasoBaTesibHbie TEXHOJIOTMMU

JIEKLIMOHHBIN KypC

TepMogNHaMUKN.
OCHOBHbIE NOHATUSA
TepMognHaMmnkn. GyHKUNK
COCTOSIHMSA U DYHKLNN
npovuecca. BHyTpeHHAsA
3Heprus, sHTanbNus,
TennoTa, paboTa.
AHannTn4yeckoe
BbIpa>XeHNe NepBoro
3aKOHa TepMOoANHaMUKN.
TennoemMKoCTb.
3aBMCUMOCTb
TensioeMKoCcTun oT
TemnepaTypbl. Tennosble
3P PeKkTbl XMMUYECKUX
peakuun. 3akoH lecca.
TennoTbl obpa3oBaHuns,
CropaHus, arperaTHbIX
npeBpaLleHunii,
pacTBOpeHus,
HenTpanusauum.
3aBUCUMOCTb TEM0BOrro

TEPMOANHAMUKN.
OCHOBHbIE MOHATUA
TepMognHaMmnkn. GyHKUNK
COCTOSAAHNSA N PYHKLNMN
npouecca.

eCcTeCTBEHHOHaY4HbIX
OVCUNNANH N9 pelleHns
CTaHOapTHbIX 3a4a4 B
chepe obLiecTBeHHOro
nUTaHUsA. YMeTb:NPUMEHSTb
3HAHUSA OCHOBHbIX 3aKOHOB
eCcTeCTBEHHOHaY4HbIX
ANCUNMIINH, HEODX0ANMBbIX
ON151 pelleHns TUMNoBbIX
3apay B chepe
0obLIecTBeHHOro NUTaHns.
BnaneTb:0CHOBHbIMU
3aKOHaMu U MeTodaMu
nccneaoBaHnn
eCTeCTBEHHbIX HAayK ANs
peweHns 3agay B chepe
0bLIecTBeHHOro NUTaHns.

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
1. Paspen 1. BeepeHwve. 1 MpenmeT n copep>xxaHue OlnK-2.1; 3HaTb: OCHOBHbIE 3aKOHbI , Jlekuns-becepna
MpeomeT n cogep>xaHue HU3NYECKON XUMnu. ecTeCTBEHHOHay4HbIX
PU3MYECKON XUMUN. OCHOBHbIe pa3aesnbl OUNCUMNANH ONA peweHns
OCHOBHbIE pa3gesnbl. CTaHOapTHbIX 3a4a4 B
NcTopusa passutus chepe obLiecTBeHHOro
PU3MYECKON XUMUN, nUTaHnsa YMeTb: NPUMEHSATb
MeTonbl hmn3smHeckon 3HaHMA OCHOBHbIX 3aKOHOB
XUMUN: ecTeCTBEHHOHay4HbIX
TepMogNHaMUYeCKUA, ONCUNNINH, HEO6X0ANMBbIX
CTAaTUCTUYECKUI 1 019 peLlueHns TUMNoBbIX
KBaHTOBOMEXAaHNYEeCKUIA. 3apay B chepe
06LWeCcTBEHHOr0 NUTaHKA.
BrnapeTb:0CHOBHbIMU
3aKOHaMM 1 MeTogamun
nccnenoBaHnm
eCTeCTBEHHbIX HayK A4
pelleHns 3agad B cepe
06LWEeCTBEHHOIr0 NUTAHKS.
2. MNepBbI 3aKOH MepBbI 3aKOH OnK-2.2; 3HaTb:0CHOBHbIE 3aKOHbI , Cnanpg-nekuus
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
ahpekTa peakuum oT
TemrepaTypbl. YpaBHeHue
Kupxroga.
3. BTopoin 3akoH BTopoit 3akoH OnK-2.1; 3HaTb: OCHOBHbIE 3aKOHbI , Anckyccunsa
TepMmognHamuku. Npoueccol TepMmognHamuku. MNpoueccsi eCTeCTBEHHOHay4HbIX
CaMOMnpoun3BOJbHbIe, CaMOMnpoun3BOJibHbIE, ONCUMNANH OANA peweHns
obpaTumMblie n obpaTumMblie n CTaHAapTHbIX 3a4a4 B
HeobpaTuMble. HeobpaTuMble. cepe obLecTBEHHOrO
HanpaBneHHOCTb HanpaBneHHOCTb nUTaHnsa YMeTb: NPUMEHSATb
CaMOMpPON3BOJIbHbIX CaMOMpPON3BOJIbHbIX 3HAHUSA OCHOBHbIX 3aKOHOB
rnpoL,eccos B rnpupogae. rnpoLeccos B rnpupoae. eCTeCTBEHHOHay4HbIX
TepMmoanHaMuyeckas ANCUNNANH, He0BX0ANMbIX
BEPOATHOCTb. PaBHOBecCuKe 015 peLleHns TUNoBbIX
Kak Hanbosee BeposiTHoe 3afad B chepe
COCTOSIHNE CUCTEMBI. 0bLWecTBEHHOro NMTaHNA.
AHanunTnyeckoe BnaneTb:0CHOBHbLIMU
BbIpa>KeHue n 3aKOHaMu 1 MeToaamu
(OopMyINpOBKa BTOPOro nccnenoBaHun
3aKOHa TepMOANHAMUKW. eCTeCTBEHHbIX HayK 014
JHTpONUS Kak Mepa pewleHuns 3a8ay B chepe
BEPOSATHOCTU. BblyncneHue 0obLWecTBEHHOro NMTaHNS.
W3MEHEHUNSA SHTPOMNUN B
pa3finyHbIX npoueccax.
TepMmognHaMuyeckue
QYHKLUUN N CBA3b MeXAY
Humun. C
4. 3aKkoH lecca. PacyeT 3aKkoH lNecca. PacyeT OnK-2.1; 3HaTb: OCHOBHbIE 3aKOHbI , TunoBble 3agaHnsa

TenoBbIX 3(PPeKToB
peakunn. SHTaNbMNNHbIN
dakTop. 3aBUCUMOCTb
3HTaNbNUN OT
TemnepaTypbl. 3aKOH

Kupxrodda

TensoBbIX 3(PheKToB
peakunn. SHTaNbMNNHBIN
dakTop.

eCcTeCcTBEHHOHAaYYHbIX
OVUCUNNANH 019 peleHns
CTaH4apTHbIX 3a4ay B
cthepe obuiecTBeHHOro
nUTaHUa YMeTb: NPUMEHSTb
3HAHWS OCHOBHbIX 3aKOHOB
eCcTeCcTBEHHOHAaYYHbIX
OVUCUMNNNINH, HeobXoaNMbIX
0151 peLlleHns TUNoBbIX
3ajad B chepe
06LLEeCcTBEHHOr0 NMUTAHNS.
BnapneTb:0CHOBHbIMUK
3aKOHaMu N MeTodamun
ncceaoBaHNm
eCTeCTBEHHbIX HayK AN
peweHunsa 3a8ay B chepe
06LLECTBEHHOI0 MUTAHWS.

5. Xumnyeckoe
paBHOBeCI/Ie.KOHCTaHTa
paBHoBecKsa 1 cnocobbl ee
BbIpa>keHus.

PacyeT cocTaBa
pPaBHOBECHOI CMecu n
BbIXO4a MPOAYKTa.
XuMunyeckme peakumn B

OMnK-2.3; OMK-2.2;

3HaTb:0CHOBHbIE 3aKOHbI
eCcTecTBeHHOHAaYYHbIX
OVCUUMIVH ANS pelleHuns
CTaHAAPTHbIX 3a4a4 B

, MpobnemHoe oby4veHune
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
TepMoOnHaMU4ecKui reTeporeHHbIX CUCTeMax. cthepe obuiecTBeHHOro
BbIBOJ, 3aKOHa AENCTBUSA KoHcTaHTa paBHoBecus nUTaHNs. YMEeTb:MPUMEHATb
Macc. Pac4yeT cocTaBa reTeporeHHon peakuum. 3HaHNA OCHOBHbIX 3aKOHOB
pPaBHOBECHOI CMecu n eCcTeCcTBEHHOHay4HbIX
BbIXO4a MPOAYKTa. OUCUMNNNINH, HeobXoaNMbIX
XnMumn4yeckmne peakumm B 015 peLleHns TUNoBbIX
reTeporeHHbIX CUCTemMax. 3ajad B chepe
KoHcTaHTa paBHoBecus 06LLEeCcTBEHHOr0 NMUTAHKS.
reTeporeHHon peakuuun. BnageTb:0CHOBHbIMU
LasneHne guccoumauunn. 3aKOHaMu U MeTodaMu
YpaBHeHMnEe n3oTepmbl nccnenoBaHnm
XMMUYECKON peakumu. eCTeCTBEHHbIX HayK AN
3aBUCUMOCTb KOHCTAHTbI peLleHns 3apad B chepe
paBHoOBecCus OT 0bLLEeCcTBEHHOr0 NMUTAHKNS.
TemnepaTypbl. YpaBHeHue
n30xopbl N n3obapsbl
peakuuu.
6. Tennosas TeopeMa MocTtynaT MNnaHka. OlnK-2.2; 3HaTb:0CHOBHbIE 3aKOHbI , Nlekumns-becepa
HepHcTa. MoctynaTt BblyncneHne abcontoTHbIX eCcTeCcTBEHHOHay4HbIX
MnaHka. BelyncnexHune 3HAYEHUN SHTPONUN ONCUMNANH ONA peweHns
abCoNOTHbIX 3HAYEeHUI CTaHOapTHbIX 3a4a4 B
3HTponuun. PacyeTt cthepe obuiecTBeHHOro
paBHoBecuiA Mo Tabnanuam nUTaHns. YMeTb:MPUMEHATb
CTaHAaPTHbIX 3HAYEHWI 3HaHNA OCHOBHbIX 3aKOHOB
TepMogNHaMNYECKNX eCcTeCcTBEHHOHay4HbIX
PYyHKLNN OVUCUMNNNNH, HeobXoaNMbIX
015 peLleHns TUMNoBbIX
3ajad B chepe
06LLEeCcTBEHHOr0 NMUTAHNS.
BnageTb:0CHOBHbIMU
3aKOHaMu U MeTodaMu
ncceaoBaHNm
eCTeCTBEHHbIX HayK AN
peweHunsa 3a8ay B chepe
06LLECTBEHHOI0 MUTAHWS.
7. Teopus Pa3baBneHHble pacTBOpbI. OlnK-2.1; 3HaTb: OCHOBHbIE 3aKOHbI , Cnang-nekuuns
pacTBOpOB.PacTBOpPLI 3aKoHbl pa3baBieHHbIX eCcTeCcTBEHHOHay4HbIX
HE3JIEKTPOJINTOB. pacTBOpOB ONCUMNANH ONA peweHns

MapunanbHble MONAPHbIE
BE/INYUHbI. YpaBHEHMNS
Mmb6ca-Aiorema.
NpeanbHble pacTBOPLI.
Pa3baBneHHble pacTBOPSI.
3aKoHbI pa3baBieHHbIX
pacTBOpoB. PacTBOPUMOCTb
ra3oB B XUAKOCTSX. 3aKOH
eHpun. PacTBOPUMOCTbH
rasoB B MeTasjslax. 3akoH

CTaH4apTHbIX 3a4ay B
cthepe obuiecTBeHHOro
nUTaHUa YMeTb: NPUMEHSTb
3HAHWS OCHOBHbIX 3aKOHOB
eCcTeCcTBEHHOHAaYYHbIX
OUCUMNNNINH, HeobXoaNMbIX
0151 peLlleHns TUNoBbIX
3ajad B chepe
06LLEeCcTBEHHOr0 NMUTAHNS.
BnapneTb:0CHOBHbIMUK
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

Payns.

3aKOHaMu 1 MeToamu
nccnenoBaHnm
eCTeCTBEHHbIX HayK AN
pelwieHns 3apay B cpepe
06LLECTBEHHOI0 MUTAHWS.

8. Teopusa pacTBOpPOB.
PaBHOBecne mexay
pacTBOPOM U NMapom
pacTeBopuTens. 3aKoH
Payns, 3akoH NeHpw,
cnepncTens. BolpaxkeHns
KOHUEeHTpaumnii pacTBOPOB

PaBHOBecue mexay
pacTBOPOM M MapoMm
pacTBopuTENns. 3aKoH
Payns, 3akoH 'eHpw,
cnencTeus. BeipaxkeHus
KOHLIeHTpaunn pacTBOpOB

OMnK-2.2;

3HaTb:0CHOBHbIE 3aKOHbI
eCcTeCcTBEHHOHAaYYHbIX
OVCUNNANH 015 pelleHns
CTaH4apTHbIX 3a4ay B
cthepe obuiecTBeHHOro
nUTaHUsA. YMeTb:NPUMEHSTb
3HAHWS OCHOBHbIX 3aKOHOB
eCcTeCcTBEHHOHAaYYHbIX
OUCUMNNNINH, HeobXoaNMbIX
0151 peLlleHns TUNoBbIX
3ajad B chepe
0bLLEeCcTBEHHOr0 NMUTAHKNS.
BnapneTb:0CHOBHbIMUK
3aKOHaMu N MeTodamun
ncceaoBaHNm
eCTeCTBEHHbIX HayK AN
peweHunsa 3a8ay B chepe
06LLECTBEHHOI0 MUTAHWS.

, Nekumns-becena

NTOrO:

17
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

CemMm Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
[e]::Je] 30 030
1 2 3 4 5 6
[nToro: |

CVIMynSILI,VIOHHbIe 3aHATUA, UX HaUMeHOBaHue, coaep>XaHue m ob6beM B yacax

Cem Ne pasaena AoUCUUNJINHLI HauMmeHoBaHue CUMYNALUOHHBIX 3aHATUA 0ObbeM B yacax
0®0 | 390 | 0390
1 2 3 a 5 6
[UTOro:

5.6. JlJabopaTopHbIe 3aHATUA, UX HAUMeHOBaHue u ob6beM B yacax

Cem

Ne paspena pUCUUNIIUHDI

HauMeHoBaHue nabopaTopHbIX paboT

06bem B yacax

o®0

390

0390

1

2

3

a

5

6

1. Pa3zpen 1. BeegeHune. MNMpegmeT u
copepxaHue punsnyeckom xmmmn. OCHOBHbIE
pa3sgenbl. icTopusa pa3BuTusa usnveckon
XUMnn. MeTopbl PU3NYECKON XUMUN:
TepMOoANHAMUYECKNN, CTAaTUCTUYECKUIA 1
KBaHTOBOMEXaHNYECKUNNA.

MeTonabl PM3NYECKON XUMUN: TEPMOONHAMUYECKUA, CTAaTUCTUYECKUIA 1
KBAHTOBOMEXaHNYECKUN.

2

2. MepBbI 3aKOH TepMoaNHaMNKN. OCHOBHbIE
MOHATUSA TEPMOANHAMUKN. DYHKLUN COCTOSAHUA
1 dyHKUMKN npouecca. BHyTpeHHARA aHeprus,
SHTanbnusa, TenaoTa, paboTa. AHanUTNYeCKoe
Bblpa>XeHne NepBoro 3akoHa TePMOANHAMUKN.
TensioeMKoCTb. 3aBUCMMOCTb TEMJI0EMKOCTN OT
TeMnepaTypbl. Tensosble 3PPeKTbI
XUMNYECKUX peakuunin. 3akoH Mecca. TennoTbl
obpa3oBaHus, CropaHns, arperaTHbIX
rnpeBpaLleHnin, pacTBOPEHNSA, HENTpaan3aunm.
3aBUCUMOCTb TEMI0BOro 3dypekTa peakuymm ot
TemnepaTypbl. YpaBHeHne Knpxrodga.

3aBUCUMOCTb TEMJIOEMKOCTU OT TeMnepaTypsbl.

3. BTopoi 3akKoH TepMoanHamMuku. MpoLecchl
CcaMonpon3BoJibHble, 0bpaTnMble U

DHTPOMNUSA KaK Mepa BEPOSITHOCTU. BbluMC/IeHNe U3MEHEHNS SHTPOMUY B PA3INYHbIX
npoueccax. TepMoANHaMUYeckne PyHKLUN U CBA3b Mexxay HuMu. C
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Cem

Ne paspena pUCUUNUHDbI

HauMeHoBaHue nabopaTtopHbix paboTt

06bem B yacax

(o] o)

390

03®0

2

3

a

5

6

HeobpaTuMble. HanpaBieHHOCTb
CaMOrMpon3BOJIbHbIX MPOLLECCOB B Npupose.
TepMogMHaMnyeckas BEPOATHOCTb.
PaBHOBecKe Kak Hanbosee BeposiTHoe
COCTOSIHME CUCTEMBI. AHaNuTN4Yeckoe
Bblpa)keHne n popMyIMpoBKa BTOPOro 3aKoHa
TEPMOANHAMUKUN. DHTPOMNUA KaK Mepa
BEPOSATHOCTU. BbluncneHmne nameHeHms
SHTPONUN B PasfiNYHbIX NpoLeccax.
TepMoanHammyeckne pyHKLMN U CBA3b Mexay
Humn. C

4. 3akoH lecca. PacyeT TennoBbIX 3hheKToB
peakunmn. SHTaNbNUAHLIN hakTop.
3aBMCMMOCTb 3HTaNbMUN OT TeMNepaTypbl.
3akoH Kupxrogda

3aBUCUMOCTb 3HTaNIbNUN OT TEMMNepaTypbl.

5. XuMnyeckoe paBHosecne.KoOHCTaHTa
paBHOBECKS 1 CNocobbl ee BbipaXkeHNS.
TepMogMHaMN4eCKM BbIBOS 3aKOHa AeNCTBUSA
Macc. PacyeT cocTaBa paBHOBECHOW CMecu 1
BbIXoZa NpoAyKTa. XMuMn4eckmne peakumm B
reTeporeHHbIX cucteMax. KoHcTaHTa
paBHOBECUSA reTeporeHHon peakuumn. JasneHune
auccounaumn. YpaBHeHue n3oTepMmsl
XMMUNYECKON peakumn. 3aBUCUMOCTb
KOHCTaHTbl paBHOBeECUS OT TeMnepaTypsbl.
YpaBHeHune n3oxopbl 1 n3obapbl peakumu.

aBJieHVe Auccoumnaunmn. YpaBHeHE N30TepMbl XUMUYECKOW peakLnn. 3aBUCMMOCTb
KOHCTAHTbI PaBHOBECUSI OT TeMMepaTypbl. YpaBHEHNE N30X0pbl 1 n306apbl peakuunu.

6. TennoBas TeopeMa HepHcTa. NocTynaTt
MnaHka. BelymcneHne abcontoTHBIX 3HAYEHUN
SHTponuu. PacyeT paBHoBecun no Tabanuam
CTaHAapTHbIX 3HAYE€HU TEPMOANHAMUYECKUX
YHKLMIA

PacyeT paBHoBecKin No TabanLaM CTaHAAPTHLIX 3HAYEHWUI TEPMOANHAMUYECKNX (DYHKLII

7. Teopusa pacTtsopoB.PacTBopbl
He3NeKTPoAnToB. MNMapumnasbHble MONAPHbIE
BeNNYUHBI. YpaBHeHus Mmbbca-Aorema.
NpeanbHble pacTBopbl. Pa3baBieHHble
pacTBOpbl. 3aKOHbI pa3baBsieHHbIX PacTBOPOB.
PacTBOPUMOCTb ra3oB B XUAKOCTSAX. 3aKOH
[eHpun. PacTBOPUMOCTbL ra3os B MeTaslslax.
3akoH Payns.

3akoH eHpu. PacTBOpPMMOCTb ra3oB B MeTasslax. 3akoH Payns.

8. Teopus pacTBOpoB. PaBHOBecne Mexay
pacTBOPOM M MapoM pacTBOpUTENSA. 3aKOH
Payns, 3akoH 'eHpun, cneacTeus. BoipaxkeHus
KOHLLeHTpaLunii pacTBOPOB

3akoH Payns, 3akoH FeHpu, cneacTeusi. BolpaxeHus KOHUEeHTpaLuii pacTBOPOB

UTOro:

17
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5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPoeKTOoB (paboT)
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

Cem

Paspensl u TeMbl paboyeint nporpaMmmsl
CaMOCTOATENIbHOro U3y4YeHus

MNepeyeHb AoMaLLHUX 3a4aHUn U APYyrux BOnNpocoB s CaMoOCTOATENIbHOIro
n3y4vyeHusn

Cpokm
Bbinon
HeHus

0O6bem B yacax

o®0

390

0390

2

3

4

5

7

1. Pasgen 1. BeegeHue. NpeameTt un
copep)xaHue pnsnyeckom xmmmn. OCHOBHbIE
pa3sgensbl. ictopusa pa3BuTus usnveckon
XUMunn. MeToabl HPU3NYECKON XUMUN:
TEepMOANHAMUYECKUN, CTAaTUCTUHECKNN 1
KBaHTOBOMEXaHUYeCKuN.

MeTonbl qi)VBVI‘-IECKOIz XnMnu: TepMO,D,I/IHaMI/I‘-IeCKI/IIh, CTaTUCTUYECKUIA 1
KBaHTOBOMEXaHNYECKUN.

4

6
8

2. MepBbIl 3aKOH TepMogNHAMUNKN. OCHOBHbIe
MOHATUSA TEPMOANHAMUKUN. DYHKLNN COCTOSHUA
1 PyHKUMM npouecca. BHyTpeHHAA aHeprus,
3HTanbnua, TenaoTa, paboTa. AHaauTN4eckoe
Bblpa>XeHne NepBoro 3akoHa TePMOANHAMUKN.
TennoemMKoCTb. 3aBUCMMOCTb TEMNJI0EMKOCTHU OT
TemnepaTypbl. Tennosble 3pheKTbI
XUMUNYECKNX peakuni. 3akoH Necca. TennoTsl
obpasoBaHUA, CropaHuns, arperaTHbIX
npeBpaLLeHnin, pacTBOPEHNS, HENTpaamM3aLuu.
3aBNCUMOCTb TEMNJI0BOro 3dpekTa peakuum oT
TemrnepaTtypbl. YpaBHeHne Knpxrodga.

ensoTbl 06pa3oBaHNA, CropaHns, arperaTHbIX NpeBpaLLeHnin, pacTBOPEHNS,
HenTpanusaumn. 3aBUCUMOCTb TEMJIOBOro 3pdeKkTa peakuum oT TemnepaTypsbl.
YpaBHeHune Knpxroda.

16

3. BTopo 3aKoH TepMoanHaMuku. MNpouecchl
CaMonpon3BoJbHble, obpaTuMbie 1
HeobpaTuMble. HanpaBneHHOCTb
CaMOornpon3BOJIbHbIX NPOLLECCOB B Npupose.
TepMoaMHaMmnyeckas BEpOSATHOCTb.
PaBHOBecue kak Hanbonee BeposiTHoe
COCTOsIHNE cUcTeMbl. AHanTn4eckoe
Bblpa>keHue 1 popMynpoBKa BTOPOro 3akoHa
TEePMOANHAMUKUN. DHTPONNA Kak Mepa
BEPOATHOCTU. BbluncneHne nameHeHus
SHTPOMNUN B Pa3/INYHbIX NpoLieccax.
TepMoAnHaMuyeckue PyHKUNU 1 CBA3b MeXay
HumK. C

SDHTPONUA Kak Mepa BEPOSATHOCTW. Bbl4nCieHne namMeHeHnsa SHTPONuUn B passinyHbIX
npoueccax. TepMmoanHamMmmyeckne MyHKLUN N CBA3b Mexay Humu. C

16

4. 3akoH lecca. PacyeT TennosbiX 3hheKTOoB
peakunmn. SHTaNbNUNHLIN akTop.
3aBMCUMMOCTb 3HTaNLMUN OT TeMMepaTyphbl.
3akoH Kupxrogda

3akoH Kupxrodga

10

5. XuMmnyeckoe paBHosecne.KoHCTaHTa
paBHoOBecKSA 1 cnocobbl ee BbipaXkeHNS.
TepMoAMHaMMUYeCKNN BbIBOS, 3aKOHa AEeNCTBUSA
Macc. PacyeT cocTaBa paBHOBECHOWN CMeCU n
BbIXOZa MPoAyKTa. XMMUYeCcKne peakuum B

3aBMCMMOCTb KOHCTAHTbI PaBHOBECUS OT TeMMepaTypbl. YpaBHEHNE N30X0Pbl 1
n3obapbl peakuuu.

10
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Cem

Paspensl n TeMbl paboyel nporpaMmmsl
CaMOCTOSATENIbHOro U3y4YeHUsn

I'Iepequb AOMaLUHUX 3a4aHUNA U APYrux BonpocoB AOJia CaMOCTOATEJIbHOIro

U3y4yeHus

Cpokm
BbINOJ
HeHUs

06bem B yacax

(o1 o]

30

03®0

2

3

4

5

6

7

reTeporeHHbIX cmctemax. KoHcTaHTa

paBHOBECKA I'ETepOFeHHOIh peakuunun. laneHue

anccounaunn. YpaBsHeHne n3otTepmbl
XUMUNYECKON peakunn. 3aBUCMMOCTb
KOHCTaHTbl paBHOBeCUA OT TeMnepaTypbl.
YpaBHeHune n3oxopbl U n3obapbl peakumu.

6. TennoBas Teopema HepHcTa. NocTynart
MnaHka. BelyncneHne abcontoTHbIX 3HAYEHWIN
3HTponun. PacyeT paBHOBecui no Tabanuam
CTaHOAPTHbIX 3HAYEHUN TEPMOANHAMUYECKUNX
hyHKLNN

PacyeT paBHOoBecuin no Tabanuam cTaHAAPTHbLIX 3HA4YEHU TEPMOANHAMUYECKMX

hyHKLMIA

10

7. Teopusa pacTtsopoB.PacTsopbl
He3NeKTponAnToB. MNMapumnanbHble MONAPHbIE
BeNIMYMHbI. YpaBHeHUA Tnbbca-Lorema.
NpeanbHble pacTBopbl. Pa3zbaBneHHble
pacTBOpbl. 3aKOHbI pa3baBJsieHHbIX PacTBOPOB.
PacTBOPUMOCTb Fra3oB B XXUAKOCTAX. 3aKOH
[eHpn. PacTBOPUMOCTb Fra3oB B MeTaslax.
3akoH Payns.

3aKoH MeHpu. PacTBOPMMOCTb ra3oB B MeTaJslaXx. 3akKoH Payns.

8. Teopusa pacTBopoB. PaBHoBecue Mexay
pacTBOPOM M MapoM pacTBOpUTENS. 3aKOH
Payns, 3akoH N'eHpu, cnencteuns. BolpaxxeHus
KOHL,eHTpaLmin pacTBOPOB

3aKoH Paynis, 3akoH FeHpu, cieacTBus. BblpaXkeHns KOHLEHTpaLUUi pacTBOpOB

11

WUTOro:

38

89

5.9. KaneHpapHbin rpacduK BocnuTaTesibHOW paboTbl N0 AUCUMUNJIUHE

Moaynb

HJaTa, MecTo nposeaeHus

Ha3sBaHue meponpuaTusa

dopmMma npoBeaeHusn
MeponpuaTus

OTBeTCTBEHHbIH

JdocTuXXeHus

oby4yarowuxcs
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

YyebHo-MeTOAMYECKoe nocobure ans cTyneHToB
hapmaLeBTUYeCcKoro akysnbteta. OKNCANTENbHO-
BOCCTaHOBUTEeNbHble peakuun (OBP).

http://lib.mkgtu.ru:8002/libdata.php?id=2100059314&DOK=0
C6D6C&BASE=0007AA

541.64(07) M 54 MeToAmnYeCcKme yKasaHNs K BbINMOJIHEHMIO
nabopaTopHbIX paboT No hn3M4eCKon U KOIOULHON XUMUN
[9neKTpoHHbIN pecypc] : 4NS CTyAEeHTOB arpapHbIX
cneumnanbHocTeln / M-Bo obpasoBaHmMa 1 Hayku Poc.
®epepauyuu, FOY BMO "Mankon. roc. TexHon. yH-T", Kad.
husmyeckon xummmn n Gusnkn ; [coct. NronosaHosa T.H.]. -
Mankon : MI'TY, 2011. - 28 c. - bubanorp. B TekcTe

http://mark.nbmgtu.ru/libdata.php?id=1000053057

6.2. JiuTtepaTtypa ona caMmocTosTesibHOM paboT

HasBaHue

CcblniKa

Benses, A.l. ®n3myeckas n KONNOMAHAA XUMUNS : y4eOHuUK /
Benses A.M., Kyuyk B.W. ; noa pen. bensesa A.l. - 2-e n3ga,,
nepepab. n pon. - Mockea : I0TAP-Meauna, 2014. - 752 c. -
9BC KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970427668.html
. - Pexxum pgoctyna: no nognucke. - ISBN ISBN
978-5-9704-2766-8

https://www.studentlibrary.ru/book/ISBN9785970427668.html

Y4yebHO-MeTOANYECKNE MaTEpPUasbl 418 CaMOCTOATENbHOM paboThl 00yYatlowmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbs (OB3) npepocTtaBnsatoTcsa B popmax,
afanTMPOBaAHHbIX K OFrPaHNYeHNAM NX 340PO0BbA U BOCMPUATUS MHOpMaLmn:

ONs VL C HapyLWeHMAMUN 3peHuns:

e B MeyaTHON hopMe YBENIMYEHHBIM LLUPUDTOM,

B OpMe 3N1EKTPOHHOIr0 OKYMEHTa,
e B (hopme ayaunocpanna,
e B nevyaTHom popMe Ha sa3blke bpanns.

Ona nuy c HapyLWeHMsSMN cnyxa:

e B nevyaTHom opme,
e B (OPME SNEKTPOHHOIr0 JOKYMEHTA.

ONs VL C HapyLWeHMAMM OMOPHO-ABMIraTEIbHOIro annapaTa:

e B revyaTHOW chopme,
e B ()OpMe INEKTPOHHOIr0 LOKYMEHTA,
e B (hopmMe ayaunocpanna.
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7. ®OHA, OUEHO4YHbIX CPencTB AN NPoBeneHUs NPOMEe>XYTOYHOMU

aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS

obpasoBaTesibHOW NPOrpaMMmbl

Stanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy)

HauMeHoBaHue y4ebHbIx
AVCLUNJINH,

o®0

390

0390

cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM
nporpaMMbl

OMK-2.1 /icnosib3yeT OCHOBHbIE 3aKOHbl U METOAbl UCCNEA0BAHUIN €CTECTBEHHbIX HAayK A/ peLleHnsi CTaHAAPTHbIX 3a4ad B
chepe 06LWEeCTBEHHOr0 NUTAHMS.

1 1 HeopraHuyeckas n
aHaNuTMYecKas XxmMMus

1 2 HavyepTaTenbHas reomeTpus
1N TexHn4eckKas rpaurka

1 2 Dur3nonorma NnuTaHmns

2 2 OpraHunyeckas xmmus

3 3 dusmnyeckas n KoanongHasa
XMMUA

3 3 Broxumuns

4 4 Teopuns BEPOATHOCTEN 1

MaTeMaTun4eckasd CTaTUCTUKa

OMNK-2.2 [leMOHCTPUPYET 3HaHNE OCHOBHbLIX 3aKOHOB 1 METOL0B UCC/Ie0BaHNA €CTECTBEHHbIX HayK, HEOBX0ANMbIX AN
peLleHns TUNOoBbLIX 3a4a4 B chepe 0bLecTBEHHOro NMTaHus.

1 1 HeopraHuyeckasa un
aHaanMTMYeCcKas XmMMus

1 2 HavepTaTenbHas reomeTpus
N TexHn4yeckas rpaduka

1 2 DU3nNoN0rns NNTaHUs

3 3 dusmyeckas n KonnongHasa
XMMUA

3 3 Broxumuns

4 4 Teopuns BEPOATHOCTEN 1
MaTeMaTmyeckas CTaTUCTUKa

2 2 OpraHunyeckas xmmus

OMK-2.3 lNpuMeHaeT OCHOBHbIE 3aKOHbl N MeTOAbl CccsefioBa
obLecTBEHHOro NTaHns

HUI eCTeCTBEHHbIX HaYK OJi1a pelleHns 3a4a4 B cgepe

1 1 HeopraHuyeckas n
aHaNMTMYeCcKas XxmMus

1 2 HavepTaTenbHasa reomeTpus
1 TexXHUYecKas rpauvka

1 2 PU3N0N0rnsa NNTaHUA

2 2 OpraHuyeckas xuMus

3 3 dusunyeckan n KoasongHas
XMMunsa

3 3 bunoxnmunsa

4 4 Teopusi BEPOATHOCTEN 1

MaTeMaTn4eckaad CTaTUCTUKa

7.2. OnucaHMe nokKasartesnen u KputepueB oueHuBaHusA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
dTanax MuMx cbopmuposal-mn, onucaHuve WKaJsibl oueHUuBaHusAa

MnaHupyeMsie KpuTepuu oueHUBaHUsA pe3ynbTaToB obyuyeHus HaumeHoBaHue
pesynbTaThl HeyAoBNEeTBOPUT |yaoBneTsoputen XopoLio OTJINYHO OLEHOYHOro
ocCBOEeHMA enbHOo bHO cpeacTBa

KOMMeTeHuUu
1 2 3 4 5 6

OMNK-2: CnocobeH NpUMeHATb OCHOBHbIE 3aKOHbI 1 METOAbl NCCIef0BaHNN €CTECTBEHHbIX HAayK AJ151 pelleHuns 3agad
npogecCcnoHasbHOM AesATeNbHOCTH

OonkK-2.1 |/|CI'IOJ'Ib3yeT OCHOBHbI€ 3aKOHbl U MeTOo bl VICCJ'Ie,EI,OBaHI/II7I €CTeCTBEHHbIX HayK ANAa peleHna CTaHAapTHBLIX 3a4a4y B
chepe 06 EeCTBEHHOIr0 NUTaHUS.

3HaTb: OCHOBHble
3aKOHbl ecTecTBeH
HOHaY4HbIX
ANCUNNANH ANA
peweHuns
CTaHAapTHbIX
3apay B chepe
obuiecTBeHHOro
nuTaHus.

®parMeHTapHble
3HaHWA

HenosHble 3HaHWA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHUA

ChopmMupoBaHHbIe
cucTeMaTmyeckume
3HaHWA
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMUSA eJIbHO bHO cpencrTsa
KOMMNEeTeHuuu
1 2 3 4 5 6
YMmeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
MPUMEHSATb 3HaHUSA hornyckatTcsa yMeHus
OCHOBHbIX 3aKOHOB HebonbLIne
eCcTeCTBEHHOHaYy4H owmnbKkmn
bIX AVCLUUMNH,
HeobXxoaAnMbIX O
peLueHns TUMNoBbIX
3ajad B chepe
obuiecTBeHHOro
nATaHNS.
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
OCHOBHbIMU B/lafeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cuctemaTuyeckoe
3aKoHamMu u HaBblKamMu HaBbIKOB npuMeHeHnn npuMeHeHne
MeToAamMun HaBbIKOB HaBbIKOB
nccnenoBaHum JonyckawTcs
eCTeCTBEHHbIX npobensl

HayK Ona peweHus
3ajad B chepe
obuiecTBeHHOro
NMATaHNA.

OMNK-2: CnocobeH NpUMeHATb OCHOBHbIE 3aKOHbI 1 METOAbl NCCIef0BaHNN eCTeCTBEHHbIX HAayK OJ1s1 pelleHuns 3anad
npogeccnoHasbHON AeATeNbHOCTH

OlNK-2.2 leMOHCTpUpyeT 3HaHUe OCHOBHbIX 3aKOHOB N METOL0B nccaenoBaHMM eCTeCTBEHHbIX Hayk, HeobxoaAnMbIX Ons
pewleHnsa TUMOBbIX 3aa4 B Chepe 06LeCTBEHHOIr0 NUTaHKS.

3HaTb: OCHOBHble
3aKOHbl ecTecTBeH
HOHay4HbIX
ANCUNNAVH ANA
peweHns
CTaHAapTHbIX
3apay B cepe

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

obuiecTBeHHOro

nATaHNS.

YMmeTb: YacTn4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
MPUMEHSATb 3HaHUSA JonyckatTcs yMeHus
OCHOBHbIX 3aKOHOB HebonbLLMe

ecTeCTBEHHOHaYy4H owmnbKkmn

bIX AVCLUUMNH,

HeobxoaAnMbIX O

peLleHns TUMNoBbIX

3ajad B chepe

obuiecTBeHHOro

nATaHNS.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
OCHOBHbIMU B/lafeHmne € MpUMeHeHne cucTemMaTU4eCKOM | cucTemMaTunyeckoe
3aKoHamMu u HaBblKamMu HaBbIKOB npuMeHeHnn npuMeHeHne
MeTogamun HaBbIKOB HaBbIKOB
nccnenoBaHumn JonyckawTcs

€CTeCTBEHHbIX npobensl

HayK OnAa peweHus
3ajay B chepe
obuiecTBeHHOro
NMATaHNA.

OMNK-2: CnocobeH NpUMeHATb OCHOBHbIE 3aKOHbI 1 METOAbl NCCIef0BaHNN eCTeCTBEHHbIX HAayK OJ1S1 pelleHuns 3ahad
npogecCcnoHasibHON AesATeNbHOCTH

OlMK-2.3 NpnMeHAeT OCHOBHbIE 3aKOHbI 1 METOAbl UCCNIef0BaHNIN eCTECTBEHHbLIX HAaYK OJ18 peLleHns 3afay B chepe
06LeCTBEHHOI0 NMNTaHUA

3HaTb: OCHOBHble
3aKOHbl ecTecTBeH
HOHaY4HbIX
ANCUNNAVH ANA
peweHns
CTaHAapTHbIX
3apa4 B cpepe
obuiecTBeHHOro
nuTaHus.

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YmMeTb:

MPUMEHSATb 3HaHUS
OCHOBHBbIX 3aKOHOB
eCcTeCTBEHHOHaYy4H

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepumu oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

bIX AVCUWMNH,
HeobxoaAMMbIX ANs
peleHns TUNoBbIX
3apay B cepe
obuiecTBeHHOro
NMATaHNS.

Bnapertn:
OCHOBHbIMU
3aKoHaMu n
MeTogamun
nccnenoBaHumn
€CTEeCTBEHHbIX
HayK OnAa peweHuns
3ajad B chepe
obuiecTBeHHOro
nUTaHns.

YacTu4Hoe
BNajeHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHnNn
HaBbIKOB
nonyckarTcs
npobensl

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

7.3. TunoBble KOHTPOJIbHbIE 3a4aHUSA U UHble MaTepuanbl, HeobxoauMbie AN OLEHKU
3HaHUW, YMEHMN, HAaBbIKOB U (U1M) OoNbiTa AEATEeNIbHOCTU, XapaKTepU3yloLWwux 3Tanbl
c¢hopMUupoBaHUA KOMNETEHLU N B NpoLecce oCBoeHnsa obpasoBaTesibHOW NPOrpaMMmbl

BapuaHT 1

NpeanbHbI ra3 - 3To0...

a) ras, roe CpaBHUTENIbHO HebonbLMe No BENYUHE CUJIbI MeXMONEKYJNTAPHOIro NpUTAXeHnsa n
OTTaNlKnBaHNA MPOABNAIOTCA B 6oNblUEN NN MEHbLUEN CTENEHN B 3aBUCMMOCTHN OT TeMnepaTypbl N

DaBneHus;

6) ras, Haxo4AWMNNCA B TaKNX YCIIOBUSAX, MPUN KOTOPbIX MOXXHO NpeHebpeyb cunamum

B3aMMOOENCTBUS Mexny MonekyJiaMu.

B) Nepexo/ TBEPAOro BellecTBa B NapoobpasHoe COCTOSIHME, MUHY S XKNIKOE.

r) ras, Nnog4YnHsaLWNIACA ypaBHeHunto: (p + a/V2)(V-b) = RT

Ykaxunte popmMyny | 3aKoHa TepMOANHAMUKN
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a)Q =AU+ A; B)
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Mopn BABKOCTbIO MOHUMAIOT: r)
6)

a) paboTy, KoTopyto He0b6X0AMMO 3aTPaTUTL A/ CO3AaHMS 1M2 NOBEPXHOCTU;

6) CONPOTMBJIEHNE, BO3HUKAIOLLLEE BHYTPU XUOKOCTU, NMpu nepemMeLleHnn ogHnxX cioes
XKNJKOCTU, OTHOCUTEJNIbHO OPYrUx;

B) nepexo/ BelecTBa U3 XXUAKOro COCTOSAHUA B ra3oobpasHoe;

r) KOJINYECTBO TEM0Thl, HEoOX0AMMOe AN UCNApPeHUs 1 KI XXUAKOCTU B YCI0BUSAX

M30TepMNYECKOro paBHOBECUS C NapoM.
Cchopmynupynte npasunio BaHT - Modda:

a) CyMMapHbI TensoBon 3hHheKT XMMNYECKON peakLnm He 3aBUCUT OT NyTK NpOoTeKaHnsa npoLecca,
a 3aBUCUT OT Ha4aJIbHOrO0 N KOHEYHOr 0 COCTOAHUSA CUCTEMBI;

6) Mpw noBbliWweHN TemnepaTypbl Ha 100C (Npu p = const) CKOPOCTb peakLnn yBesIMYNBAETCA B 2 -
4 pa3za;

B) O6beM gaHHOW MacChl ra3a Npw NOCTOSAHHON TeMMnepaType nsmepseTca obpaTHo-
MPONOpLUNOHaNbHO AaBJIEHNIO, MOL4 KOTOPbLIM ra3 HaXxo4AUTCS;

rNe+C=K+ 2.
Kak Ha3blBaeTCs npouecc, npoTekatowmin 6e3 TennoobmMeHa Mexay paboymm TeNoM 1 OKpy>KatoLLen
cpenon?
a) N30TepMnyYeckuin; B) agnabaTHbIR;
6) nzobapunyeckunin; ) N30XOPUYECKNIA.

YKaxxute hopMyJly pacyeTa KOHCTaHTbl XMMUYECKOro paBHOBeCUS:
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KaK69603HaL|aeTc9| I/I3063pHO-I/I30TepI\;II/ILleCKI/II7I noteHuwnan?
; r

a) A; B) F;
6) G; r) Q.

Mo Kakol hopMyJie PacCYNTLIBAETCS OCMOTUYECKOE AaBJieHnEe?
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; r)
BKCTpaKuus - 370 ...

a) U3BJievyeHne pacTBOPEHHOrro BellecTBa B3banTeiBaHNEM C APYrMM HeCMeLLMBaoLWUMCA
pacTBopuTesieM, B KOTOPOM faHHOE BeleCTBO PacnpoCTPaHAEeTCs ropa3ao nyylle;

6) nepexop TBEpPOOro BeLwecTsa B NapoobpasHoe COCTOSAHNE, MUHYS XXULKOE;

B) cNoCcOBHOCTbL BelecTBa NOrnoLwaTh TENJOTY NPY HarpeBaHuu;

r) Benn4nHa obpaTHasa BA3KOCTW.

N3 KaKMX OCHOBHbIX YaCTEWN COCTOUT TenJjioBas MalunHa?

TennooTaaTymk, paboyee Teno, TENJONPUEMHUK;
MPUEMHUK.

Kak obo3Ha4aeTcsa sHTponus?

a) H; B) Q;

6) S; r) U.

BuibepuTe NpaBusibHY0 GOPMYJIMPOBKY 3aKoHOB Papanes:

a) Macca BelLecTBa, BbiAeNseMasn Ha 31eKTPoAe 3NEKTPUYECKMM TOKOM, MPAMO MNPONOPLUOHaSIbHA
KOJINYECTBY 3JIEKTPUYECTBA, NPOLIEALIEMY Yepes /1eKTPOJINT;

6) Maccel pa3/in4yHbIX BelWwecCcTB, BblaendeMmble OOHUM U TEM Xe KOJINYeCTBOM 3JIeKTpnyecTtBa, NpamMmo
nponopunoHabHbl NX XUMNYECKNM 3KBNBAJIEHTDI,

B) B PaBHbIX obbemax Pa3JIN4HbIX ra30B NMpm OANHAKOBbLIX TeMMNepaType N AaBJIEHNN COAEPXKNTCA
OHO N TOXe YNCJI0O MOJIEKY N,

r) I3meHeHne BHyTpeHHel 3Heprm CMCTeMbl PaBHO TensoTe, NoCTynaloLlen B CMCTEME 3a BbIYETOM
paboTbl, COBEPLLUEHHON CUCTEMOWN HaLl OKpPY>KaloLen cpenon.

O6bem a3oTa nog aasneHuem 2,25 *105 MNa paseH 125 n. Mo Kakum gasneHvnem obbem CcTaHeT
103? TemnepaTypa rasa rnocTosHHa.

a) 1,85*102 Ma; B) 3,05*103 MNa;

6) 2,81*103 Na; r) 7,2*105 MNa.

HopManbHble ycnoBust ans rasa (H.y.)?

= 125000 Ma, T = 340K (670C);
> = 750000 Ma, T = 513K (2400C).

Ons nonyvyeHns rpyboancnepcHbIX CUCTEM CyXKaT....

a) KoionaHble MenbHULbI; B) aN1leKTpoamanmsaTop;

6) WapoBble MebHULbI; r) peKTUUKaLNOHHAs KOJIOHHA.
]
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Kakoi y4eHblin BbiBES 3aKOHbI 3/1eKTpoan3a?

a) Paynb; B) MeHaenees,;
6) 'mb6c; r) ®apanen.

Kak 3apsi>xeH katon?

6) + ; r) O.

YKa)kuTe hopMyJly pacyeTa 4yncna cteneHen ceobonbl:
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B)
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; r)
@opMyJibl, NCMOJIb3yEMble MPU PELLUeHUM 3a[a41: NMPU Kakon TemnepaType byneT 3amep3aTb
BOZHbI pacTBOP 3TUOBOro cnupTa KoHueHTpaunen 0,4 (40%) maccoson nonu C2H20H:
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Ae MOXKHO HaNTW 3Ha4YeHne HOPMaJsibHOrO 3/IeKTPOAHOro NoTeHumana npm 250C?

; r)
gg paccuntaTtb Nno popmyne; B) HanTwW no Tabnunue;
6) onpenennTb ONbITHBLIM MyTEM; r) HAWTKW, NONb3YACbL ANarpamMMon.

BapunaHT 2

1. NepeyncnmuTe OCHOBHbIE ra30Bbl€ 3aKOHbI:

a) BaH-pep-Baanbca, Payns, | 3akoH KoHOBa10Ba,;

6) bonna-MapuoTtTa, Nen-Jltoccaka, Lapns, ABoragpo;

B) 'mbbca, MeHpeneesa, Il 3akoH KoHOBa10Ba;

r) Npasuno ¢as N'mbbca, anbToHa, Papages.

2. 4TO NoHMMaIOT NOoA4 TENJI0EMKOCTbIO?

a) cnocobHOCTb BELWLECTB MorjowaTb TEMJIOTY NMPW HarpeBaHuu;

6) TennoTa, BbiAENAOWAACS MPU MOJIHOM CropaHuUnM 1 Mons BellecTBa B TOKE KNC0pOaa;

B) KOJIM4ECTBO TEMJIOThI, BblAENMNBLUENCSA UK MOrI0TUBLLENCS npn O6pa3OBaHVIVI 1 monga ero uns
MPOCTbIX BELWECTB,

r) 3aBUCUMOCTb TernJ0Boro ayhekTa OT TemMnepaTypbl.

3. MeTop onpeneneHns NOBEPXHOCTHOrO HaTSXKEHUS:

a) BUCKO3UMETPUYECKN; B) KOHOYKTOMETpUS;
6) cTanorMmomeTpuYeCcKuii; r) ANCNEPCUOHHBIN.
4. Kak 0603HavYaeTcs saHeprua akTueaunm?

a) AV; B) EakT;

6) A; r) M.

5. Obuee BbipakeHne paboTbl paclUMPEHNsI ra3a NPOTUB BHELLHEro AaBlEHUs:
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B);
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0) ; r)
6. Ckonbko ha3 obpasyeT roMmoreHHas cuctema?

a) 2; B) 4,
6) 3; r) 1.
7. Kak 0603Ha4YaeTcsa N30X0PHO-N30TEPMUYECKINIA NOTEHUManN (3Heprus resbmronbLa)?
a) P; B) F;
6) Q; r) G.

8. YKa)kKuTe hopMyJly 3aKOHa pacrnpenesieHuns:
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B);
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9. Kakon npouecc Ha3blBaeTCs 06[p)aTv|Mb|M?

@) npouecc, ecsin B pesysibTaTe npsaMoro n cielyrouero 3a HUM O6paTHOFO npoLeccos B camon
CNCTEME NJIN B OKpPYXXalolwen cpene oCtaroTcA Kakue-nnbo HencyesawLlmne N3MeHeHns;

6) npouecc, KOTopbIA MOXKHO peasin3oBaTh Kak B MPAMOM, Tak M B 00paTHOM HampaBAeHUSX; Mpu
3TOM He TOJIbKO CaMa CUCTEMa, HO M OKpY>KaloLLasa cpefa Bo3BpallaeTcs TOYHO B NepBoHaYvalibHoe
COCTOSIHME;

B) Npouecc, As5 OCYLeCTBNEHNS KOTOporo TpebytoTcs 3aTpaThl paboThl N3BHE;
r) npouecc, korga t = const.

10. Kak obo3HavaeTcs n3oToHn4Yecknim koagpdunumneHT BaHT-IFodhda?

a) R; B) i;

6) g; r) v.

11. YkaxkuTe copmyny aHTponuun gnsa noboro obpaTnmMoro TepMoanHaMnMyYeCcKoro npouecca:
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B);
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0) ; r
12. YkaxuTe popmyny pacyeTta 3.4.C. ranbBaHMU4YeCKoro asieMeHTa npun 250C:
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éi@Eﬂi:‘%’é#ﬁeBSaeT”y”piT ife*nrl)mofmﬂf Souem B 0,0055 w3y | KOBO DYACT AgeAenne, €cnu, ne
a) 9,8*104 Na; B) 9,8*¥106 Na;

6) 2,3*103 Ma; r) 7,1*109 Na.

14. Kakon 3aKOH NMpMMeHUM AN ngeasbHonM razoBon cmecum?

a) 3aKoH Payns; B) 3akoH Dapanes;

6) 3aKoH [anbTOHAa; r) 3akoH ecca.

15. B cucteme C/ rasosas NocTossHHas paBHa:

a) R = 6,7%102 Ox/monbK; B) R = 8,314*103 Oxx/mMmonbK;

6) R = 1,3*106 O>xx/MonbK; r) R = 8,3*108 I>x/monbK.

16. Kakol 13 y4YeHbIX BbiBeJ1 3aKOH: CYMMapHbIAN TensoBon 3¢hdeKT peakumm He 3aBUCUT OT
MPOMEXXYTOYHbIX COCTOSSHUM U MyTW Nepexoaa, a 3aBUCUT TOJIbKO OT Ha4YasIbHOro N KOHEYHOro
COCTOSAHUSA CUCTEMBI?

a) KoHOBanoB; B) lNecc;
6) BaH-pep-Baanbc; r) CemeHOB.
17. KaTtanums - 370...

a) siBseHne, U3MEHEHNS CKOpPOCTW peaKuunn noa snnaHmnemMm eeeneHHbIX B peakKUNoHHYO CMeCb
BewecTB, KOTOpPble, y4aCTBYyA B Nnpouecce, K KOHUY peakunnm He N3MeEHAKT CBOU XNMUNYECKNN
COCTaB,

6) nepexon BeLLECTBa N3 XUOKOIo COCTOSHUA B ra3oobpasHoe;

B) KOJINYECTBO TernIoThl, Heobxoanmoe And ncnapeHnsa 1 Kr )XnakocTu B YCI0BUSX
N30TEPMMYECKOr0 PaBHOBECUS C NMapoM;

r) sBNeHnEe, U3MEHEHNS CKOpPOCTW peakKuunun noa snnaHnemMm eeeeHHbIX B peakKUMOHHYIO CMeCb
BelwecTB, KOTOpPble, y4aCTBYyA B Nnpouecce, K KOHUY peakunn NaMeHAT CBON XNMUNYeCKUN COCTaB.

18. BbibepuTe npaBunabHy0 GOpPMYINPOBKY NpuHumna Jle - LWaTenbe:

a) CyMMapHbIN Tensa0Bon 3PEKT XMMNYECKON peakLumn He 3aBUCUT OT My TN NpoTeKaHus npouecca,
a 3aBMCUT OT HayasJIbHOr0 U KOHEYHOro COCTOAHNS CUCTEMBI;

6) ecnm Ha cucTeMy, HaxoasLWYCA B YCTONYMBOM paBHOBECUM, BO3AENCTBOBATb U3BHE, N3MeHAA T,
P nnn C pearupyiolimx BelWecTs, TO paBHOBEC/E CMellaeTCs B TOM Harnpas/ieHMM, Mpu KOTOPOM
3PP EeKT NPOM3BELEHHOIr0 BO3AENCTBUSA YMEHbLIAeTCH.

B) Npu nosbilLeHNU TeMrepaTypbl Ha 100C (nNpu p = const) CKOPOCTb peakLunn ysesn4ynBaeTcsa B 2 -
4 pa3sa;

r) Macchl pa3sindHbIX BelWweCcTB, BbloensdeMmble OOHUM N TEM XKe KOJZIM4HeCTBOM 3J1eKTpu4yectBa, NpaMo
nponopunoHabHbl X XUMNYECKNM 3KBMBaJIEHTaM.

19. Kakas copmyna npMMeHaeTCcsa Npu peweHnm 3ajgadn: paccimtaTb CPeaHIon MOASPHYIO
TernsoeMKoCcTb Bogopoaa B nHtepsane 400 - 5000C, ecnn
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Kak o603HavaeTcs noTemumMan MeTaIM4eckoro anekTpoaa?

)
a) Eme/men+; B) I;
6) Eo; r)s.

7.4. MeToaunyeckue MaTtepuasnbl, onpeaensiiowime npouenypbl oOueHUMBaHUA 3HaAHUM,
YMEHMM U HaBbIKOB, U ONbiTa AEeATEJIbHOCTU, XapaKTepusylowux 3Tanbl (popMuMpoBaHua
KOMNeTeHunn
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8. YyebOHO-MeTOAMYEeCcKOe u uH(hOopMauMOHHOe obecneyeHne AUCLUMNJIUHDI
(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue CcblIKa

Benses, A.MN. ®usmnyeckas n KoNnonaHasa XxmMus : y4ebHuk / | https://www.studentlibrary.ru/book/ISBN9785970427668.html
Benses A.l., Ky4yk B.W. ; noa pen. bensesa A.l. - 2-e n3g.,
nepepab. n gon. - Mockea : I0TAP-Meauna, 2014. - 752 c. -
3BbC KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970427668.html
. - Pexxum poctyna: no nognucke. - ISBN ISBN
978-5-9704-2766-8

8.2. lononHuTesIbHaA nurepaTtypa

HasBaHue Ccbsika
Y4yebHo-MeTOANYECKOEe Nnocobue gna CTy[eHTOB http://lib.mkgtu.ru:8002/libdata.php?id=2100059314&D0OK=0
hapmMaLeBTUYeckoro akysnbteta. OKNCANTENBHO- C6D6C&BASE=0007AA
BOCCTaHOBUTENbHbIE peakuun (OBP).

8.3. MHPOPMaALMOHHO-TENIEKOMMYHUKALMOHHbIE pecypchbl ceTu «MIHTepHeT»

Znanium.com. ba3oBas KONNEKUUs : S/IEKTPOHHO-6MbnoTevyHasa cuctema : cant / 000 "Hay4yHo-
nsgatenbckuinm ueHTp UHgpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHunsa: 06.06.2019). - Pexxmm gocTyna: s 3aperucTtpup. nosib3oBaTtesien. - TEKCT:
3/1eKTPOHHbIN. ®oHA DBC dhopMUpyeTcs C y4eTOM BCEX N3MEHEeHUI obpa3oBaTesbHbIX CTaHOAPTOB U
BKJ/It0OYaeT y4ebHuku, y4ebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTauunm,
SHUMKONEeANN, CQI0BAapPU U CNPaABOYHUKYN, 3aKOHO4ATEIbHO-HOPMAaTUBHbIE JOKYMEHTHI,
cneumanbHble nepuognyeckne n3fgaHua n usgaHus, BoblnycKkaeMble n3gatesibCTBamMu By30B.
http://znanium.com/catalog/ eLIBRARY.RU. : Hay4YHas 3neKTpoHHas bubnunoteka : cant. - Mocksa,
2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum gocTtyna: Ansa 3apernctpup.
nofib3oBaTesiel. - TeKCT: 3N1eKTPOHHLIN. MnaTdopma eLIBRARY.RU 6bina co3gaHa B 1999 rogy no
nHuumaTmee Poccnmckoro oHaa hyHAaMeHTallbHbIX CCNenoBaHUn anga obecnevyeHns pocCUNCKnNM
Y4YeHbIM 3/IEKTPOHHOI0 A0CTYMa K BeAYyWNM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga
eLIBRARY.RU Ha4vana paboTy C pyCCKOA3bIYHLIMU NY6ANKALUNAMUN N HbIHE SBASETCS BegyLlen
3NEKTPOHHON BUBANOTEKON HayHYHON MEPUOLANKM Ha PYCCKOM SA3bIKE B MUpE.
https://elibrary.ru/defaultx.asp
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

YyebHo-MeToan4Yeckoe nocobue onga cTyaeHToB hapMaLeBTUYECKOro akybTeTa. OKMCAnMTeNnbHO- BOCCTaHOBUTENbHbIE peakuum (OBP).ccbinka
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http://lib.mkgtu.ru:8002/libdata.php?id=2100059314&DOK=0C6D6C&BASE=0007AA

10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

7-Zip CBob6oAHAA NLEH3USA

10.2. NepeyeHb He06Xx0AUMBIX UH(DOPMALLMOHHbIX CNPABO4YHbIX CUCTEM:

Ka)<ablii obyyatolmniics B Te4eHne Bcero nepuroaa obyyeHms obecnevyeH MHANBUAYAbHbIM
HeorpaHW4YeHHbIM AOCTYMNOM K 3JIEKTPOHHO-6MBANOTEYHBIM CUCTEMAM:

HasBaHue

eLIBRARY.RU. : Hay4Has anekTpoHHas bubnunoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pexxum pocTyna: Ans 3apeructpup. nonb3oBaTeniein. - TEKCT: 3N1eKTPOHHbIN. MNMnaTtdopma eLIBRARY.RU 6bisia co3fnaHa B
1999 roay no nHnumaTmee Poccninckoro hoHaa pyHOaMeHTallbHbIX NCCNefoBaHUn o5 obecneyeHnss POCCUNCKUM YYeHbIM
3/1IeKTPOHHOr0 JOCTYyMa K BeAYLWMUM NHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy c
PYCCKOSA3bIYHBIMU NYOANKALNAMUN U HbIHE ABNSETCA BeAyLLe 3NeKTPOHHONW 6BInNoTeKon Hay4HO NepnoanKN Ha PyCCKOM
a3blke B Mupe. https://elibrary.ru/defaultx.asp

Ona oby4atowmxcsa obecneyeH gocTyn (yoaneHHbIM AOCTYN) K CNefyowmm COBpeEMEHHbIM
npodeccnoHanbHbiM 6a3am gaHHbIX, MHHOPMALNOHHBIM CAPAaBOYHbIM U MONCKOBLIM CUCTEMAM:

Ha3BaHue
IPRBooks. Ba3oBasi Konnekuums : 3N1eKTPOHHO-6ubnnoTeyHas cuctema : cant / O6LLECTBO C OrpaHUYeHHOoN
OTBETCTBEHHOCTbI0O KoMmnaHusa 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum

[oCTyna: Ans 3aperncTpup. nosb3oBaTesnen. - TeKCT 3NeKTPOHHbIN. ABASETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbBIM PEeCcypCcoM A5 BbICLUMX U CPEeAHMUX CreumnanbHbiX y4ebHbIX 3aBefeHnin, Hay4YHO-NCCeoBaTeNbCKNX
WHCTUTYTOB, NybnnyHbIX BnbnnoTek, npuobpeTatomx KopnopaTMBHLIN LOCTYN AN8 CBOMX 0OyYaloLmxcs, npenonaBaTenen
n T.4. 9B6C BkJtOYaeT y4ebHyo N Hay4YHY0 IMTepaTypy Mo HanpaB/ieHNSM NOATOTOBKU BbICLLEr0o U CPeAHEero
npodgeccnoHansHoro obpasosaHus. http://www.iprbookshop.ru/586.html
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

NabopaTopusa oben n
HeopraHun4yeckom xmmum (1-303)
385000, Pecnybnnka Apgbires, r.
Marnikon, yn. NMepBomanckas, ooMm Ne
191, 3paHue y4yebHoro kopnyca

JNlabopaTopHbIN KOMMNNeKc Ans
3NIEKTPOXUMUYECKNX U3MEPEHUI 1
rMAPOTEXHNYECKNX NCCIe0BaHN
«Kanesbka»

NabopaTopusa obwen n
HeopraHunyeckom xummm (1-303)
385000, Pecnybnvnka Apgbires, r.
Mawnkon, yn. Nepsomanckas, aomMm Ne
191, 3paHue y4yebHoro Kopnyca

JNabopaTopHbI KOMMNNeKc ons
3/1EKTPOXMMNYECKUNX U3MEPEHNI 1
rMAPOTEXHNYECKUX NCCNIe0BaHNI
«Kanesbka»
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