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l. HEJIN U 3AJAYN JUCIUITJIMHDBI:

Henu: oBnaseHue CTyJEeHTaAaMH XUMHUYECKOro (hakynbTeTa OCHOB (PU3MYECKOM XUMHUHM Kak
TeopeTudyeckoro (¢yHIaMeHTa COBPEMEHHON XHMHUYECKONM HayKd, €€ BO3MOXKHOCTSIMH U
00JacTIMH MPAKTUYECKOTO MPUMEHEHHS.

3agaun:

1. oOyuuTh CTYJEHTOB TEOPETUYECKUM OCHOBAM XHMHUYECKOH TEPMOAMHAMUKA U HX
IIPUMEHEHHIO JUIS PELICHMs] NPAKTUYECKUX 3aJad IPU OINMCAaHUM CBOWCTB PAacTBOPOB,
($a30BBIX W XMMHYECKHX INPEBPAIICHUH, aTh 0a30BbIE MPEACTABICHUS O CTATHCTUYECKOM
TEPMOJUHAMUKE;

2. 3aKpenuTh HEOOXOAWMBIA TOHATHHHBIA anmapaT BaXKHEWIIUX pa3leioB XHUMHUYECKOH
TEPMOJUHAMUKHY,

3. chopMHUpOBaTh y CTYIEHTOB HAaBBIKM aHAIM3UPOBATh W HMHTEPIPETUPOBATH PE3YJILTATHI
XUMHUYECKHX OSKCIIEPUMEHTOB IIPH HCCIEIOBAaHUM CBOICTB pacTBOPOB, (Da30BBIX MU
XUMHUYECKHUX IPEBpPAlICHUN C NPUMEHEHUEM 3aKOHOB M 3aKOHOMEPHOCTEM XHWMHUYECKOU
TEPMOJUHAMUKUY,

4. chopMupoBaTh YMEHHS W HABBIKH IMPOBOJAUTH CTAHAAPTHBIC ONEpAIMH Ui ONPEIEICHUS
XMMHUYECKOro M (ha30BOro COCTaBa BELIECTB M MaTEpUAIIOB HAa MX OCHOBE, paboTaTh C
XUMHUYECKUMH BEILIECTBAMU C COOJIIOJIEHUEM HOPM TEXHMKH O€30IacHOCTH; MPEICTABIATH
pe3yabTaThl paboThl B BUJIE OTUETA IO CTAHJIAPTHON (hOpME Ha PYCCKOM SI3BIKE.

1. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOnas auctuiuimHa «Pu3ndeckas XuMust. XUMUYECKas TEPMOJINHAMHKAY» OTHOCHTCS
K 00s3aTeIbHOM YacTh MPOrpaMMbl, & UMEHHO, K 0a30BBIM JUCIUILUIMHAM MPO(ECCHOHATLHOTO
mukia (b1.0.24).
2.2. Jlnst u3yueHusl TaHHOW y4eOHOM NUCIUIUTMHBI HEOOXOAUMBI 3HAHUS, YMEHHSI M HaBBIKH,
(bopmMupyeMbIe TPEIIECTBYIONMMA JUCIUTUINHAMH, & HMEHHO'
«Maremaruka» (51.0.10),
«Mexanuka u Mosiekyisipaas ¢pusuka» (b1.0.13),
«O6mras xumust. Xumus Hemeraio» (b1.0.16),
«Meranyeckas cBsi3b. Xumus metauio» (b1.0.17),
«Maremaruyeckas Teopus skcnepumenta» (b1.B.02),
«Oprannueckas xumus» (51.0.20),
«Ananurndeckas xumus» (51.0.18),
«KBanroBast mexanuka» (b1.0.30).

2.3 [lepeyenb mocnuenyoOmuUX yueOHbIX JUCHUIUIMH, ISl KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS
U HaBBIKH, pOpMHUpyEMbIE JaHHON y4eOHOM TUCIUIUIMHOM:
«Dusndeckas XUMusl. DNEKTPOXUMHSL. XUMUYecKass KuHeTrHkKa u karanusy (b1.0.25),
«Bricokomorekynspubie coenunenus» (51.0.26),
«XUMHUYECKHEe OCHOBBI Onosorunueckux cucrem» (b1.B.12),
«Komnmonanast xumust» (b1.B.03),
«Xumus monomepo» (b1.B.J1B.03.02),
«DU3MKO-XUMHS TTOBEPXHOCTHO-aKTUBHBIX BemecTB» (b1.B.J1B.02.02),
«CoBpemeHHble MeTOIbl moauMepHoit xumun» (b1.B.J1B.07.02),
BBITIOJTHEHUS! BBINYCKHBIX KBaJM(UKAIIMOHHBIX paboT U (opmupoBaHuUs MpodeccruoHalIbHbIX
KOMIIETCHIIU I

I1l.  TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUSA JUCHUIIJIMHBI



[Tporecc ocBOEHUSI TUCIUTUTMHBI HApaBJIeH Ha (OPMHPOBAHNE KOMIICTECHITHH (JIEMEHTOB
creayrommx kKommereHimii) B cootBerctBuu ¢ ®I'OC BO u OI1 BO no naHHOMY Hanpasienuro
noocomosku 04.03.01 «Xumusy, npogpunv. Xumus.

IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO TUCIHUILIHHE, COOTHECEHHBIX C
HHIUKATOPAMU JTOCTHKEHUSI KOMITeTeH M

Komnerennus HNuaukaropsl Pe3ysabTarsl 00y4yeHus
KOMITETEHIIM I

OIIK-1. HJIK onx-12 3HaTbh. TEOPETUYECKHUE  OCHOBBI
Cnocoben ananmm3upoBath U | [Ipemnaraer busnueckoit XUMUU: 3aKOHBI
MHTEPIPETUPOBATH PE3YJIbTAThl | HHTEPIPETALIUIO XUMHUYECKON TEPMOJUHAMUKY;
XUMUYECKUX HKCIIEPUMEHTOB, | pE3yIbTaTOB dazoBsie, XUMUYECKUE u
HAOJIO/ICHUN U U3MepeHU CcOOCTBEHHBIX a71cOpOIIMOHHbBIE paBHOBeECHS,
AKCIIEPUMEHTOB U MPaKTUYECKOE MPUMEHEHUE

pacueTHO-TEOPETUYECKUX | BBIBOJAOB  TEPMOJMHAMUKH IS

paboT ¢ UCIIOIB30BAHUEM
TEOPETUYECKUX OCHOB
TPAAUIUOHHBIX U HOBBIX
paszienoB XUMUU

pCIICHUA NPAKTHUYCCKUX 3a/1avd

Ymersn:

peliaTh THIOBBIC YHCICHHBIE U
rpaduyeckue ydyeOHbIe 3a/1a4u:
BBITIOJTHATH TEPMOIMHAMUYICCKHEC
pacueTsl; MPOBOIUTH 00PaOOTKY,
IIEPBUYHBIN aHAIA3 U
MHTEPIIPETALMIO PE3YIbTaTOB
COOCTBEHHBIX YKCIIEPUMEHTOB H
pacueTHBIX 3a7a4 0 XUMHUYECKON
TEPMOJUHAMHUKE C IPUMEHEHHEM €€
OCHOBHBIX 3aKOHOB U

3aKOHOMEPHOCTEN
OIIK-2. HIKomnx.1 Biaagers:
Crocoben MIPOBOJIUTH ¢ | Paboraer ¢ XUMHUYECKMMH | HaBBIKAMU MIPOBEACHUS
COONIOZICHMEM HOPM TEXHHKH | BEUIECTBAMH C XUMHUYECKOTO U TEPMOXUMHUYECKOTO
0e30MmacHOCTH XUMHUYECKHH | COOJTFOICHUEM HOPM IKCIIEPUMEHTa C  MPUMEHEHUEM
HKCIIEPUMEHT, BKIIIOYAsi CHHTE3, | TEXHUKH 0€30MacHOCTH o0opynoBaHus XUMHYECKOH
aHaJn3, U3y4YeHUE CTPYKTYPHI U nabopaTopu ¢ COOJIIOJICHUEM
CBOICTB BEIIIECTB u MpaBHII u HOPM TEXHUKHU
MaTepHasoB, UCCIICJIOBAHHE 0€301MacHOCTH

mponeccoB € UX y4aCTUEM

HJlKonk:2:3
[IpoBomuT  craHgapTHBIE
ornepanun U1
OINpEACIICHUS

XUMHUYECKOTO U (pa3oBoro

YMeTh: IPOBOAUTH XUMUUECKHE U
TEPMOXUMHUYECKHE IKCIIEPUMEHTHI
IO NPEAJIAraeéMbIM METOAUKAM.
Bnagers: HaBbikamMu  00paboTKU
pE3yJIbTAaTOB DKCIIEPUMEHTA.

OIIK-6
CriocobeH npeacTaBiIsTh
pe3ynbTaThl CBOEH pabOThI B
YCTHOW M MHCbMEHHOH popme B
COOTBETCTBUU C HOPMaMHU U
NpaBUIaMH, IPUHATHIMU B
poeCCHOHATHPHOM
coo0O1uiecTBe

cocTaBa BEIIECTB Hu

MaTEepUAIOB HAa UX OCHOBE
HJKormxes.1

[Ipencrasnser

pe3ynbTaThl paboOTHI B
BUJIE OTYETA O
cTaHaapTHOU (opme Ha
PYCCKOM SI3bIKE

YMeTb: NpeAcTaBisATh PE3yIbTaThl
TEPMOXUMHUYECKUX HKCIEPUMEHTOB,
WCCJIEIOBAHUI CBOWCTB pacTBOPOB,
(ba3oBbIX U XUMHYECKHUX
PAaBHOBECH B BUJIE OTUETA COTIIACHO
TpeOOBaHUSIM B JaHHOW 00IacTH
XUMUHI




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

TpyaoeMKoCTh TMCHMIJIMHBI COCTABJIsIET 9 3aUeTHBIX eIMHMI, 324 yaca,
B TOM 4ucie 1 3aderHast eqxMHUIa, 36 4aCOB HA DK3aMeEH

®opMa NIPOMEKYTOUHOM aTTECTANUN: IK3AMEH, 3a4em

4.1 CopepxxaHue OMCUUILIMHBI, CTPYKTYPMPOBAHHOE IO TeMaM, ¢ YKa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHUI M OTBEeJIEHHOI0 HAa HMX
KOJIMYEeCTBA aKA/IeMHYECKUX YaCOB

Buner yae6HOI paboThI, BKITIOYask CAMOCTOSATEIBHYIO paboTy
00y4Jaromuxcs U TPYAO0EMKOCTh
§ (B wacax) DOopMBI TEKYIIETO
g KoHnrtakTHas paboTa npemnoaBaress ¢ KOHTPOJIA
g : CIIEBAEMOCTH;
Ne /it Pasnen AMCUUIUIMHBL/ TEMBI @) 00y4arOIUMHUCS = Y T
S ®opMa MpOMEKYTOUHOU
R B
JlaGopaTopHble 3aHATHS 23 arrecTaniu
5 X KCP + S 3 (no cemecmpam)
Jlexknuu S
BCCFO qacoB MpaKTU4ICeCKas KOHCYJIbTallUN < §
TOJITOTOBKA + KO O =
1 Beenenue. 2 - - - - -
IlepBblii 3aKOH TEPMOJIMHAMUKHU lposepia ottetos no
2 p p ' 5 12 28 28 4 30 | JIP, nposepxa KP,
Tepmoxumus.
KOJUIOKBUYM, TECT
3 Bropoii 3ak0H TepMOIMHAMUKHU 5 4 2 2 ) 6 Hposepka KP,
KOJUIOKBUYM
4 TepMoauHaMUYECKHE TOTEHIAAIIBI 5 6 6 6 2 8 ITposepxka KP,
KOJIJIOKBUYM, TECT
5) Tpernii 3aKOH TEPMOIMHAMHUKHU S) 4 - - - -
6 Tepmonunamuka pactBopoB. [lapiuanbHeie . 4 4 4 5 q [IpoBepKa OTYETOB IO
MOJIbHBIEC BETMYUHBI JIP, KOIIOKBHYM




= Buner yaeOHOI paboThI, BKITIOYask CAMOCTOSATEIBHYIO paboTy DOpPMBI TEKYILEro
§ 00yJarouuXxcst ¥ TPyI0EMKOCTh KOHTPOJIS
Q (B gacax) YCIIEBAEMOCTH;
Ne i/t Pasnen mucoumiinHbl/TEMBL @) , o
KonrtakTHas paboTa mperogaBaTels ¢ _n dopma MpOMEKYTOIHOU
=
o0yJarmuMucs S aTTecTaluu
S & (no cemecmpam)
7 TepMOAMHAMHUKA UIEATBHBIX PACTBOPOB. 5 6 10 10 2 g | HpoBepka OT4ETOB 1O
JIP, KOJJTIOKBUYM, TECT
8 TepmonHaMuKa peaibHbIX PaCTBOPOB 5 4 - - 1 2 | KomokBuym
[IpoBepka 0TUETOB IO
da3oBbIc paBHOBECHS B JIP, npoBepka
9 OJIHOKOMITIOHEHTHBIX CHCTEMaX 5 4 6 6 8 PAKTHYECKHUX 3a[aHUH
KOJUTOKBUYM
[IpoBepka 0TUETOB IO
daz3oBbIc paBHOBECHS B JIP
IpOBEpKa
10 5 5 12 12 2 8 > 1IPoBep N
KOJUTOKBUYM
[IpoBepka oTueTOB MO
®da30BbIC PaBHOBECHUS B TP
MPOBEpKa
1|, 5 2 12 12 1 10 |7 “> MPOBEP 3
KOJUTOKBUYM
[IpoBepka oTueTOB MO
12 XUMUYECKOE paBHOBECHE ) 8 10 10 2 16 | JIP, mpoBepka KP,
KOJUTOKBUYM, TECT
13 OCHOBHBIE IOCTYJIAThl CTATHCTUYECKOU 5 5 2
TEPMOAMHAMHUKHU
MounekysipHas CyMMa 10 COCTOSIHHSIM 1 )
14 CyMMa II0 COCTOSIHUSAIM MaKpOCKOITMUYECKOMN 5 2 - 2 - -
CUCTEMBI
15 CBs13b TEpMOAMHAMUYIECCKUX (QYHKIIUH C 5 3 - 2
MOJICKYJISIPHBIMA CYMMaMH 10 COCTOSTHHSIM




= Buner yaeOHOI paboThI, BKITIOYask CAMOCTOSATEIBHYIO paboTy DOpPMBI TEKYILEro
3 00yJarouuXxcst ¥ TPyI0EMKOCTh KOHTPOJIS
=
Q (B gacax) YCIIEBAEMOCTH;
Ne i/t Pasnen mucoumiinHbl/TEMBL @) , o
KonTakTHas paboTa mperoaaBares ¢ A dopma MpOMEKYTOIHOU
=
o0yJarmuMucs S aTTecTaluu
S & (no cemecmpam)
16 TepmoanHaMuka HeOOpATUMBIX POLIECCOB ) 2 - - 1 - -
Hroro uacos 68 90 90 25 105 DK3aMeH, 3a4eT

[Tpumeuanue: KP — korTponbsHas padora, JIP — mabopatopHas padora.
B paboueii npocpamme no oucyuniune npu 6binoaHeHUU 1AOOPAMOPHLIX pabom npedycMoOmpena npaKmuieckds n0020Mo6Kd 8 GUOe GblNOJIHEHUs.
OmMOeNbHbIX 8U008 PAbOM, CEA3AHHBIX ¢ OYOyWell NPOdecCUOHATILHOU 0esIMENbHOCTIbIO

4.2 Ilnan BHeayI[I/ITOPHOﬁ CaMOCTOSITEILHOM paGOTbI Oﬁy‘-lalOIlH/IXCﬂ o JTUCHUIIJINHE

CamocrosTenbHas pabora 00y4aommxcs Y4eOHO-MeToJuIecKoe
Cemectp Haspanwue paszena, TeMbl . Cpoku 3atparsl | OueHouHoe ooccreuenne i
Bug camocrositenbHOI paboTh BPEMEHHU CPEICTBO CaMOCTOATCILHON
BBITNIOJIHCHUA (T_Iac-) paGOTLI
[IepBblil 3aKOH TEPMOAMHAMUKH. IToaroroBka oryera o JIP [IpoBepka Meroaunueckue
5  |Tepmoxumus «OnpeneneHue TEMI0BOro 3HaYEHUS 2 oTyeTa 1o YKa3aHHUs
KAJIOPUMETPAY. pabore. YO «Tepmoxumus»
5  |llepBblii 3aKOH TEPMOAMHAMUKH. ITogroroska oryera o JIP IIpoBepka Meroaunueckue
Tepmoxumus «OrnpeneneHue TerioTbl 00pa3oBaHus 2 oT4eTa 1o yKa3aHus
KPUCTAJUIOTUIAPATOB COJIEH» pabore. YO  |«Tepmoxumus»
5  |[IepBslii 3aKOH TEPMOAMHAMHUKH. Pemenne 3amau no teme «llepBoe [IpakTuueckue | COOpHUK 3a/1a4 110
Tepmoxnmus Hayajo TepMoauHamMuku. dusndeckue 2 3aJ1aHus 10 du3nueckoit xumMmun
CHUCTEMBI» TEME
5  |llepBblii 3aKOH TEPMOJAUHAMUKH. [ToaroToBka K KOHTPOJIBHON paboTe MO COopHHUK 327124 110
Tepmoxumus teMe «lIpumenenune nmepBoro 3akoHa 4 [IpoBepka buznyecKoil XuMun
TEPMOJIMHAMHKH K (PU3HYECKUM KOHTPOJIbHOU
cUcTeMamM» paboTHI.




CamocrosiTenpHas paboTa 00yJaronuxcst

Y4eOHO-METOINIECKOE

Cemectp HasBanue pasnena, TeMbl C 3aTpaThl OuenouHoe obecmedeHne
s OKH o
’ Bun camocrosiTennsHOM pabOThI P BpPEMEHHU CPEICTBO CaMOCTOATEIbHOU
BBITNTIOJIHCHUSA 6
padoThI
(dac.)
5  |IlepBsIii 3aKOH TEPMOIUHAMHKH. [ToaroroBka oruera no JIP [IpoBepka Metonuueckue
Tepmoxnmus «OrnpeneneHue TenaoThl 2 oTyeTa 1o YKa3aHUs
HEUTpATU3aALIHI pabore. YO «Tepmoxumusi»
5  |IlepBsIii 3aKOH TEPMOIUHAMHKH. [ToaroroBka oruera o JIP [IpoBepka Metonuueckue
Tepmoxumus «OrnpeneneHune TerIoThl TOPEeHus 2 oTyeTa 1o yYKa3aHUs
OpPraHNYECKHUX BEIECTB) pabore. YO «Tepmoxumus»
5  |[lepBslii 3aKOH TEPMOJUHAMUKHY. Pemenne 3amau no teme «llepsoe COopHuK 3a/1a4 110
Tepmoxumus HaAYaJao TepMoauHamMuKu. Pacuer 6 [IpakTuueckue |Qpu3ndecKor XUMHH
TETUIOBBIX A((HEKTOB XMMUYECKHIX 3aJlaHus 10
peaKuii» teme. YO
5} ITepBblii 3aKOH TEPMOJIMHAMUKHU. VYcrhHas Cwm. Ne 1, 2 B ciucke
Tepmoxumus Oecena; PEKOMEHTyeMOM
[TonroroBka K KOJUIOKBUYMY I10 TEME
. 6 MPAKTHYECKHE |JTUTEPATYPHI
«IIepBblii 3aKOH TEPMOIUHAMUKI
3aJ1aHus 10
TeMe
5  |IlepBblil 3aKOH TEPMOJIUHAMUKH. [ToaroToBka Kk KOHTPOJIBHOM paboTe IIposepka COopHUK 327124 110
Tepmoxumus «Pacuer temnnoBbix 3 pexToB 4 KOHTPOJIBbHON |(PU3NUECKON XUMHH
XUMHUYECKUX PEAKIIAN» paloTHI.
5  |Bropoii 3aK0H TepMOJIUHAMUKU [IpakTuueckue |COOpHUK 3a7a4 MO
Pemenue 3anau no reme «BTtopoe .
4 3a/1aHus IO buznyeckoit XuMun
HA4aJI0 TEPMOAMHAMUKHI
teme. YO
5  |Btopoii 3akOH TepMOIUHAMHUKHN YcrHas COopHUK 3a/1a4 10
ITonroroBka K KOJUIOKBUYMY IO TEME Oecena; du3nueckoit xumMmun
«BTtopoii 3aKOH TepMOAMHAMUKH. 6 MIPaKTUYECKHE
TepMoarHaMHUUYECKHE TOTEHLIAATIBI 3aJ1aHus 10
TEME.
5  |Bropoii 3aKk0H TepMOJUHAMUKU [ToaroToBka Kk KOHTPOJIBHOM paboTe IIposepka COopHHUK 327124 110
«BTOpOi1 3aKOH TEPMOAMHAMUKH. 4 KOHTPOJBbHON |(PU3NUECKON XUMHH
TepMoarHAMUYECKHE TOTEHIUAIIb paboThI




CamocrosiTenpHas paboTa 00yJaronuxcst

Y4eOHO-METOINIECKOE

Cemectp HazBanue pazzgena, TeMbl C 3arpatrsl OuneHouHoe obecrieyenue
3 OKH o
P ’ Bun camocrosiTennsHOM pabOThI P BpPEMEHHU CPEICTBO CaMOCTOATEIbHOU
BBIIIOJIHCHUA a6OTBI
p
(dac.)
5 |[TepmomuHamuKa pacTBOPOB [ToaroroBka oruera no JIP [IpoBepka Metonuueckue
«Omnpenenenue napuuaibHOM MOJIbHOM 4 oT4YeTa Mo yYKa3aHUs
SHTAJIBIIUU PACTBOPEHUS COJIN. pabore. YO «Tepmoxumusi»
5 |[TepmomuHamuKa pacTBOPOB Metonuueckue
pMOA p p [Toaroroska oruera o JIP A
. ykazanus «Da3oBbie
«OmnpeneneHne MOJIEKYJIIPHON MaccChl
4 [IpoBepka PaBHOBECHSI OJTHO- U
BEII[ECTBA KPUOCKOITMYECKUM
oT4yeTa 1o JIBYXKOMIIOHEHTHBIX
METOAOM»
pabore. YO  |cucteM. PacTBOphI»
5 |TepmonuHamuka pacTBOpPOB [IpakTuueckue |COOpHUK 3a7a4 MO
[IpakTuueckue 3agaHus IO TEME M
4 3a/IaHus TI0 (bU3UYECKON XUMHUH
«PacTBOpBI HEAIEKTPOITUTOBY
teme. YO
5 |Tepmomunamuka pacTBOpPOB Ycrnaas Cwm. Ne 1, 2. B ciucke
Oecena; peKoMeHyeMoi
[ToaroroBka K KOJUIOKBUYMY IO TEME
6 NPaKTUYECKHUE |IIUTEPATyPhI
«PacTBOpBI HEAIEKTPOITUTOBY
3a/IaHusl TI0
TEMe
5  |®a3oBble paBHOBECHS B Mertonnueckue
OJHOKOMIIOHEHTHBIX CUCTEMAaX IToaroroska oruera o JIP ykazanus UI'Y
«OmnpeneneHue TaBICHUS 4 «®DazoBbie
HACBIIIEHHOTO N1apa UHANBUYAIbHBIX [IpoBepka paBHOBECHUS OHO- U
KHUTKOCTEH» oT4eTa Mo JIBYXKOMITOHEHTHBIX
pabore. YO cucreM. PacTBopb»
5  |®a3oBble paBHOBECHS B Metonnueckue
OJHOKOMIIOHEHTHBIX CUCTEMAaX ykazanus UT'Y
IToaroroska oruera o JIP
«®Da3oBbie
«Omnpenenenne JaBIeHUS TUCCOIHAIIN 4
[IpoBepka paBHOBECHS OJTHO- U
KPUCTAJUIOTUIPATAY
oT4eTa Mo JIBYXKOMITOHEHTHBIX
pabore. YO cucreM. PacTBopb»




CamocrosiTenpHas paboTa 00yJaronuxcst

Y4eOHO-METOINIECKOE

Cemectp Hassanue paznena, Tembl o Cpoxu 3arparhl Ouerouroe obecneerie >
Bun camocrosiTennsHOM pabOThI BpPEMEHHU CPEICTBO CaMOCTOATEIbHOU
BBINOJIHEHHS (uac.) paboTsI
5  |®a3oBble paBHOBECHS B [ToaroroBka otuera no JIP «M3yuenue [IpoBepka Metonuueckue
JBYXKOMIIOHEHTHBIX CUCTEMAX JIBYXKOMIIOHEHTHOW CUCTEMBI C OTYeTa Mo ykazanus UT'Y
OrpPaHUYECHHON B3aMMHOMU 4 pabore. «"ereporeHHble
PacTBOPUMOCTBIO B )KUIKOM KonTtponpHoe |da3oBbie
COCTOSIHUM 3aganue. YO |paBHOBeCUsD
5 |®a3oBble paBHOBECHUS B [IpoBepka Meroaunueckue
JBYXKOMIIOHEHTHBIX CUCTEMAX IToaroroska oruera no JIP «M3yuenue oTyYyera 1o ykazanus UI'Y
PaBHOBECHS IBYXKOMITOHEHTHBIX 4 pabore. «I"ereporenHsie
JKUJKHX PaCTBOPOB C ITAPOM» KonTponbHoe |dazoBbie
3amanne. YO |paBHOBECHUS
5  |®a3oBble paBHOBECHUS B Mertonuueckue
TPEXKOMIIOHEHTHBIX CUCTEMAX IToaroroska oruera no JIP «M3yuenue yKa3aHUs ury
B3aMMHOM PaCTBOPUMOCTH TPEX 4 [IpoBepka «I"ereporeHHble
KUJKOCTEN» oT4eTa 1o dazoBbie
pabore. YO  [paBHOBECHS»
5 |dazoBble paBHOBECHS B [IpoBepka Meronnueckue
TPEXKOMIIOHEHTHBIX CUCTEMAX IToaroroBka oryera o JIP oT4eTa 1o yKa3aHus ury
«ITocTpoenue aAuarpaMMsbl IIaBKOCTH 6 pabore. «l'ereporeHHsie
TPEXKOMIIOHEHTHOW CHUCTEMBI» KontponbHoe |dazoBbie
3aganue. YO |paBHOBeECUsD
5  [Xummueckoe paBHOBECHE Mertonnueckue
IToaroroska oryera o JIP «M3yueHune ykazanus UI'Y
XAMHYECKOTO pPaBHOBECHSI TOMOTE€HHOM 3 ITpoBepka «"ereporeHHbIe
peakiu B pacTBOPE» oT4eTa 1o dazoBbie
pabore. YO  [paBHOBeECHs»
5  |Xummuueckoe paBHOBECHE [Mpaktuueckue | COOpHUK 33724 IO
Pewenue 3anau no reme «PazoBble U .
4 3a7aHus 10 bU3UIEeCKON XUMHUH
XAMHYECKHE PABHOBECHSI» Tene
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CamocTosTenbHas pabota 00ydaronmxcs V4eOHO-MeTOUIeCcKOe
Cemectp Hassanue paznena, TeMBI C 3arpatsl OueHouHOE obecneyeHune
3 OKH o
P ’ Bun camocrosiTennsHOM pabOThI P BpPEMEHHU CPEICTBO CaMOCTOATEIbHOU
BBIIIOJIHCHUA a60TBI
(dac.) P
5  [Xumuueckoe paBHOBECHE YcrHas Cwm. Ne 1, 2. B criucke

Oecena; pEKOMEHIyeMOr

[ToaroToBKa K KOJUIOKBHYMY IO TeMe

6 IPAaKTHYECKUE |JTUTEepaTyphl

«Xumuueckoe u GpazoBoe paBHOBECHS
3aJJaHuA 110
TeMe

5  |XumHueckoe paBHOBECHE . [TpoBepka COopHuK 3a1a4 10
[ToaroToBka K KOHTPOJIBHON pabOTE IO . M
4 KOHTPOJIbHOH  |(PHU3HYECKON XUMHUH

TeMe «XHUMUYECKOE PaBHOBECHE

paboThl
OO01mast TpPyA0€MKOCTh CAMOCTOSITEIILHOM PabOTHI IO TUCITUILIMHE (4ac) 105
Brogker BpeMeHHM CaMOCTOATEIbHOH PadoThl, MPe1yCMOTPEHHBbIH Y4eOHBIM IUIAHOM IS 105
JAHHOW TMCIMIJIMHBI (Yac)

Konmaxmnas paboma modcem Ovimb ayOumopHoll, 6HeayOUMOPHOU, d MaKice NPOBOOUMbCS 6 INEeKMPOHHOU UHPOPMAYUOHHO-

obpazosamenvHol cpede.
Konmaxmmnas paboma npu nposedenuu yyeOHbIX 3aHAMUL NO OUCYUNTUHAM (MOOYIAM) BKAIOUAem 8 CeDsl.

3aHAMUsL IEKYUOHHO20 Muna (eKyuu u uHvie yueOHvie 3aHAmus, npedyCMampusaowue npeumyuecmeeHylo nepedaiy yueoHou ungopmayuu
neodazoeudeckuMu paboOmHUKaMy OpeaHu3ayuy u (Uiu) Iuyamu, npusilekaemMbiMy opeanusayuell K peai3ayuu 0opazoeamenbHulX npocpamMm Ha UHBIX
VCI08USAX, 00YUAIOUWUMCS),

3AHAMUSA CEMUHAPCKO20 MUNA (CEMUHAPbL, NPAKMU4ecKue 3aHAmus, NPaKmuKymsl, 1a60pamopHvle pabomsl, KOJIOKEUYMbL U UHbIE AHANOSUYHbIE
3aHAMUsL),

2Pynnosbvie KOHCYTbmayuu,

UHOUBUOYATILHYIO pAOOmMY 00YYAIOWUXCA C Ne0a20cUdeCcKUMY PADOMHUKAMU OP2aHU3AyUU U (U1u) Juyamu, npusieKaemviMu opearHuzayueli K
peanuzayuu 06paz08amenbHblX NPOSPAMM HA UHBIX YCL0BUAX (6 MOM YUCTe UHOUBUOYATIbHbIE KOHCYIbMAYUL);

UHYIO KOHMAKmMuylo pabomy (npu HeobX00uMoCmu), npedyCMampusaowyio 2pynnosyr Uil UHOUBUOYATbHYIO pabomy o0y4aowmuxcs ¢
neodazocudeckumu paboOmHUKAMy OpeaHu3ayuy u (Uiu) Iuyamu, NPUsileKaemMviMy Opeanusayuell K peaiuzayuu 0o6pazo8amenbHulX NpoSPAMM HA UHbIX
VCILOBUSAX, ONPeOenieMylo Op2anu3ayuell CamocmosamenbHo.
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4.3 Copep:xaHnue y4eGHOro MaTepuaJia

Conep:xkaHue pa3jieioB ¥ TeM JUCHUTNIHMHBI

BBenenne. Ilpenmer u 3amaum Qusuueckoil xumuu. Mctopuyeckne BeXH B pa3BUTHU
¢u3MYEeCKOil XMMHH KaK CaMOCTOSITEIHOTO HAy4YHOro HampanieHus. OCHOBHBIE pa3/ieibl
¢u3nveckoil XUMHM — CTPOGHHE BEIIECTBA, XUMHUYECKass M  CTaTHCTUYECKas
TEPMOJMHAMMKA, XUMHMUYECKas KUHETHKA, KaTajau3, OJJIEKTpoXuMuU. [IpoHHMKHOBEHHE
(Gu3n4ecKoil XuMUM B CMEXHbIE HayKH M BIUSHHME HA MX Pa3BUTUU. MeToabl (pu3nyecKoi
XUMHH.

2. OCHOBBI XHMHYECKOMH TEPMOANHAMHUKH

2.1 llepBblii 3aK0H TepMoauHAMHUKH. TepMoxumust

2.1.1  TepmoanHamMHKa KaK MaKpOCKOIHMYECKOE YUeHHE O NpeoOpa3oBaHUSX DHEPTUU U
BellecTBa.  TepMoAauMHaMuyeckue  cUcTeMbl, uX  Kkiaccudukamus. CocrosHue
TEPMOJMHAMHUYECKON CHCTEMBI, IOHATHUE IIPOLlecca, LHUKINYECKOrOo  IpoLecca.
OOparumble U HeoOpaTuMble Ipouecchl. VIHTEHCUBHBIE U IKCTCHCHBHBIE BEJIMUYUHBI.
VYpaBHEHHE COCTOSHUS MJICANBHOIO M PEeallbHOrO razos. lloHATus — »Heprus, Teruiora,
pabora. [IpeoGpazoBanue TEIIOTH B padoTy, TEIUIOBBIC MamnHBL. Temiora u pabora Kak
¢bynkuuu nporecca. [1epBbiil 3aKOH TEPMOJIMHAMUKH, €T0 OCHOBHBIE (POPMYIMPOBKU H
aHaJIMTUYeCKUE BbIpakeHUs. CBOICTBa BHYTPEHHEH 3HEPIMM KaK (YHKIMH COCTOSHHUS
cucrembl. Temnora u paboTel pasnuyHoro pona. llpuioxkeHue mnepBoro 3akoHa
TEPMOJUHAMUKH K (PU3HUECKUM (M1€aTbHBIM) CUCTEMaM.

2.1.2  Tepmoxumus. IlpunoxeHus nepBOro 3akoOHa TEPMOAMHAMHUKU K XHMHUYECKUM
nporeccam. [lonsrue TemnoBoro 3¢ddexkra XUMUUECKON peakiuu. DHTaIbIHSA. 3aKOH
I'ecca u ero cnencteust. CTaHAapTHBIE COCTOSIHMS M CTaHJAPTHBIE TEIUIOTHI XUMHUYECKHUX
peakuuii. TeruoTel cropaHus. OHEPrUs XUMHUYECKHX CBA3€i. OLIEHKa DSHTaIbIMM
XUMHUYECKUX peakuuil mo sHeprusam cpsaszedl. Temnoemkocts. CBsazp Cp u Cy mnd
ujeanbHOro rasa. YpaBHeHue Mailepa. IlonutponTHble mpoLecchl. 3aBUCUMOCTb
TEIUIOEMKOCTH  OT  Temmeparypbl. 3akoH  Kupxrodpda.  HuterpamphHas
muddepeHnanbHas  TEIUIOThl  PACTBOPEHHSA. OHTAIbIMM 00pa30BaHUS HOHOB B
pactBopax. Tenora conbBaranu noHoB. L{ukn bopHa-Xabepa.

2.2 Bropoii 3aK0H TepMOAUHAMHKH

2.2.1 Bropoii 3aKOH TepMOJMHAMUKH U ero (popMynupoBku. [{ukn KapHo. DHTponus Kak
(bakTOp PKCTECHCHBHOCTH TEIUIOTHI OOpPAaTHMBIX IPOIECCOB, KaK TEIUIOBas KOOpAMHATA
coctosiHusl. [IpuMeHeHrne BTOPOTO 3aKOHA TEPMOJMHAMHKH K W30JIMPOBAHHOW CHUCTEME.
Beunciienne W3MEHEHHWsI DHTPONUHU JUIA  BIWSHUS  pa3IMYHBIX  OOpaTUMBIX U
HeoOpaTuMbIX mporteccoB. HekommencupoBannas temtota Kinaysuyca.

2.2.2 TepmoauHaMUYeCKHe MMOTCHIHABI. TepMmouHamMuuecKue IMOTCHIINAIBI
OdyngameHTanbHble ypaBHeHus [ub60ca. DHeprus ['enpmronbia u sHeprus ['udbca.
Xapakrepuctuyeckue (yHKIUU. YpaBHeHHs MakcBe/ila W WX HCIHOJIb30BAHUE IS
BBIBOJIA PA3JIUYHBIX TEPMOJAMHAMUYECKUX COOTHOIIEHUM. Pacuer sHTponuu, BHyTpeHHEH
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SHEPTUM, PHTANBIUU, SHepruu ['enprosibia U sHeprun ['mb60ca U3 OMBITHBIX JAHHBIX.

VYcnoBus U KpUTEPUU CaMOIIPOM3BOJIBHOIO IPOTEKAHUS IIPOLECCOB, BBIPAKEHHbBIE YEPE3

xapakrepuctuueckue (ynknun. YpaBHenuss [uO6ca-I'enpbmronsiia W e€ro poib B

XUMHYECKOM TCPMOANHAMUKCE. XuMHuyeckre MMOTCHLIMAJIbI, UX OIPCACICHUC, BBIYUCIICHUC

U CBOMCTBA. XMMHUYECKUHU NOTEHIIMA UJIEATILHOTO ra3a.

2.3 Tpernii 3axkoH TepmoaumHamuku. TeruoBoi 3akoH Hepncra. Iloctynmarer I[lnanka.

(DOPMYJ'II/IPOBKI/I TPETHETO 3aKOHAa TEPMOIWMHAMHKH. Pacuer aOCOMIOTHBIX 3HAYEHUUN
OHTPOIINH.

3. Hpnnome}mﬂ XMMHYeCKOii TEPMOANHAMHUKU

3.1. TepmoanHAMHKA PACTBOPOB

3.1.1.

3.1.2.

3.1.3.

Hapyuanvusvie monvHvle Geruyunvi. PacTBOpel — (a3pl MEPEMEHHOTO COCTaBa.
CriocoObl BeIpRKCHHSI COCTaBa pacTtBopa. llapuuanbHble MOJBHBIC BEITMYMHBI U UX
OTpeNieJICHUE W3 ONBITHBIX JAaHHBIX IS OWMHApHBIX cMecei. YpaBHeHus [ ub0Oca-
Jiorema [UIsi pa3NUYHBIX TEPMOJUHAMHYECKUX (YHKIMM, WX HCIONIb30BAHUE B
TEPMOJIMHAMUYECKUX pacueTax.

Tepmoounamuka udeanvbHuvlX pacmeopos. XUMHUYECKUH TOTCHIIMAJ BEIISCTBA B
UJICAIBHOM JKMJIKOM pacTBope. TepMoauHaMuyeckuii BbIBOJ 3akoHa Payns u 3akoHa
['enpu. PacTBOpUMOCTB TBEpPABIX BELIECTB B MJICANbHBIX U MPEACIBbHO pa30aBICHHbBIX
pactBopax. I3MeHeHHMe TeMmIeparypbl 3aTBEpACBAHUSA Pa3JUYHBIX PACTBOPOB.
Kpunockonnueckniit meto. I1oBelIeHHe TeMIiepaTypbl KUIIEHUS PACTBOPOB HEIETYUUX
BemecTB. D0ymuockonus. OcMmoTuueckue siBiaeHusa. YpaBHenue Bant-I'odda, ero
TepMOJMHAMUYECKUI BbIBOA. OOIee paccCMOTpPEHHE KOJUJIMTAaTHUBHBIX CBOMCTB
pacTBOPOB.

Tepmoounamura peanvHulx pacmeopos. ATepMaibHble U PErysipHble PacTBOPBI M MX
cBoiicTBa. Meros akTUBHOCTEH. BbIOOp CTaHIApPTHBIX COCTOSIHUN NPH OINpeesIeHUH
XUMHYECKMX MOTeHIHanoB. CUMMETpUYHAas U HECUMMETpHUYHas CHUCTEMa OTCueTa.
Koad¢uimenTsl akTUBHOCTH M HMX ONpEJEICHHE [0 NapUualbHBIM JaBICHUIM
KoMIioHeHT. Vcnone3oBanue ypaBHeHus: [ n60ca-Jlrorema 1jisi pacdeToB aKTUBHOCTEM
U Ko3((PUIMEHTOB aKTUBHOCTEH, a TakXe MpOBEepKa OSKCIIEPUMEHTaIbHBIX
pe3ysbTaTOB IO JAaBJICHUIO HACBHIIIEHHOTO Iapa pacTBOpPOB. YpaBHeHHe [ mnbOca-
Mapryneca.

3.2 ®a3oBble NpeBpalIeHUs

3.2.1 @aszosvie pasHosecus 6 0OHOKOMNOHEHMHBIX cucmemax. I'eTeporeHHbIe CUCTEMBI.

[Tonsitus  das3el, KoOMIOHEHTa, cTeneHW cBobOoawl. I[lpaBuno a3 ['mubOca.
OIHOKOMITOHEHTHBIE CHCTeMBI. JlmarpamMma cOCTOSTHUSI BOJBI, cephl, (ocdopa.
®da3oBble Mepexoapl IepBoro poxaa. YpaBHeHue Kianeipona-Kmaysuyca u ero
NPUMEHEHHE K pa3n4yHbIM (a30BBIM IepexojiaM IMepBOro poja. TerioTsl
ucrnapenus (Cyoaumanun) U ux BeraucieHue. @a3oBble Mepexo/ sl BTOPOro poja.

3.2.2 @aszosvle pasHosecus 8 O0BYXKOMNOHEHMHbIX cucmemax. PaBHOBecHE >KHIKOCTh —

nap B ABYXKOMIIOHCHTHBIX CUCTCMaAX. PaBHOBECHBIE COCTaBBI napa u XHUIAKOCTH.
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Huarpamma coctostHusi. 3akoHbl ['m00ca-KonoBasioBa. Pa3znenenue BemecTB myTem
pexTrduKanuu. A3e0TPOIHBIE CMECH M UX CBOKCTBA. [IByXKOMIIOHEHTHBIE CHCTEMBI.
JlnarpamMmbl COCTOSIHMSI JBYXKOMIIOHEHTHBIX CHUCTEM M MX aHaJU3 Ha OCHOBE
npaBuia ¢as. Cucremsl, 00pa3yrole TBEPble PACTBOPHI, XUMHUYECKHE COCTUHEHHS
C KOHIPY?HTHOM M MHKOHTPYEHTHOW TOYKOM IUIaBJIeHUs. OBTEKTUYECKass U
IIEPETEKTUYECKAsI TOUKH.

3.2.3 @Daszoevle pasHoBecus 8 MPEXKOMNOHEHMHbIX cucmemax. TpeXKOMIIOHEHTHbBIE
cuctembl. Tpeyronmpuuk ['u0O0ca. JluarpaMMbl IUIABKOCTH TPEXKOMIIOHEHTHBIX
CHUCTEM.

3.3 XumMuueckoe paBHoBecue

3.3.1 Ucropust yueHHs 0 XHUMHYECKOM CpOJCTBE. TepMOIMHAMUKA CHUCTEM, B KOTODPBIX
MPOTEKAIOT XUMHUECKHe peakiuu thna: aAt = bBr, aAr = bBr, aAt = bBr.
TepMonuHaMu4yecKuil BBIBOJ 3aKOHA JedcTByrommx Macc. M3orepma Bant-I'odda.
Buibl KOHCTaHT XUMHYECKOTO PABHOBECHS, XUMHUYCCKUX TPOIECCOB U CBSA3b MEXIY
HuMH. M3meHenne sHepruu ['mO0Oca m ['enbMrosiplia ¥ HampaBiCHHE XHMHUYCCKOM

PCaKIru.

3.3.2 3aBUCHUMOCTh KOHCTAHTHI pPaBHOBECHUS OT Temmeparypsl. M3oxopa u wu3obapa
XMMHYECKOM peakiuu. PacdeTbl KOHCTAHT paBHOBECHS XUMHUYECKUX pEaKIUH C
WCIIOJIb30BAHUEM TAOJWIl CTaHJAPTHBIX 3HAYCHUH TEPMOIMHAMHYCCKHUX (YHKIIHHA.
[IpuBenennas sHeprusi ['mOOca W ee UCHOIB30BaHUE JUISI pacueTa XUMHYCCKHX
paBHOBecuil. Pacuersl paBHOBecHOTro cocrasa. [Ipuanmn Jle llarense — bpayHa.

3.3.3.T'eTeporeHHble XMMHMYECKHE€ pPABHOBECHS B peaJbHbIX cHUcTeMax. Meron
¢uryruBHoCcTH (JeTydecTH). MeToasl OnpeieNeHuss U BBIYUCIEHUS Kod(pUIMeHTa
JETY4eCTH.

4  OCHOBBI CTATHCTHYECKOH TEPMOAMHAMUKH

4.1.0cnognble nocmynamel — CmMamucmudeckou  mepmoouHamuxy.  MexaHndecKoe
onucaHue MOJIeKyJsIpHOM cucteMbl. @aszoBele I' 1 M —mpocrpancTBa. Mukpo- u
MakpocoCTOsiHUE€  cucTeMbl.  AHcamOnp  ['mb0ca.  OcCHOBHBIE  MOCTYJAaThI
CTaTUCTUYECKOW TE€PMOAMHAMHUKH. Pacuer umcina MukpococTossHuii mo bosbimany.
TepMonnHaMuyeckasi BEpOATHOCTh U €€ CBS3b ¢ dHTponue. Popmyna bonbprMaHa.
CraTucTuueckuii XapakTep BTOPOro 3aKOHA TEPMOAMHAMUKH.

4.2 Monexynapuas cymma no cOCMOSAHUAM U CYMMA NO COCMOSHUAM MAKPOCKONUYECKOU
cucmemvl. MomnekynspHas cymMMa IO COCTOSHUSIM M CyMMa II0 COCTOSHUSIM
MakKkpOCKONnu4Yeckoil cucreMbl. CTaTHUCTUYECKHE BBIPAXKEHHS [  OCHOBHBIX
TEPMOJUHAMUYECKUX (YHKIMA — BHYTPEHHEH SHEpPTuu, SHTPOIUH, TEIIOEMKOCTH,
sHepruu [enpmrosnbua u 3Heprun ['mb60ca. CratucTUYeCKHE pacyeTbl SHTPOIHH,
dhopmyna bonsimana.

4.3 Céazb mepmMoOUHaMU4eCKUX QYHKYUti ¢ MONEKYIAPHBIMU CYMMAMU NO COCMOAHUSM.
[ToctynarenbHast cymma 1mo cocTostHUSIM. COCTaBJISIONIME SHTPOIUU, BHYTPEHHEU
SHEPTUU U TEIUIOEMKOCTH, 00YCIOBIEHHBIC MOCTYNATEIbHBIM ABMKeHHeM. Dopmyna
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3akypa-Terpoae. BpamiarenbHas cymma Mo COCTOSHUSIM [UJIsL JKECTKOTO POTaTopa.

CocTaBisone

JUIS

BHYTPEHHEN

SHEPIUH,

TEIJIOEMKOCTH,

SHTPOINUH,

00yCJIOBJICHHBIE BpallaTeIbHbIM IBIKeHHEM. KonebarenbHas cyMMa 1O COCTOSIHUSIM
JUIs TapMOHUYeckoro ocuuiuisitopa. CocTaBisiolue i BHYTPEHHEW 3HEPIHUH,

TEIUIOEMKOCTH, JHTPONHH, OOYCIIOBICHHBIE KoJeOaTenbHbIM MABM)KCHHEM. Pacuer

KOHCTAHT pPaBHOBCCHUA XHUMHUYCCKHUX peaKI_[I/Iﬁ B HACAJIBHBIX TIa3ax METOJOM

CTaTHCTHYECKOH TCPMOANHAMUKHU. CrartucTudeckas TCpMOAMHAMHKA PCAJIbHOI'O Ira3a

U KOHACHCUPOBAHHOT'O COCTOAHHS BEIICCTBA.

Omucanue

5. TepMOJII/IHaMHRa HQOGPaTI/IMLIX nmpoueccon

HEOOpaTHUMBIX  TPOLIECCOB

TCPMOANHAMUKE.

IToToxkwn.

Cuiel.

DeHOMEHOJIOTHYECKUE 3aKOHBI JIJIs1 cKopocTel npoueccoB. [IpousBoacTtBo sHTponuu. OCHOBBI

JIMHEWHOM HEPAaBHOBECHOW TepMOAMHAMHUKU. HepaBHOBECHBIE NPOLECCH B  OAHOPOIHBIX

CUCTCMAax Ha IPUMEPEC IMPOTCKAHUA XHUMHUUYCCKUX peaKuHﬁ. CBs13b MCXKAY CpPOACTBOM H
CKOPOCTBIO XHUMHUYECKOU pCaKluu. HepereCTHHe SIBJICHH . HpI/IHL[I/IH KIOpI/I, COOTHOLICHUA
OH3arepa. CTaHI/IOHapHBIe COCTOsAHUA CHCTEMbI H TCOpEMa HpI/IFO)KI/IHa. HepaBHOBCCHHC

MPOLIECCHI B HEMPEPBIBHBIX cucTeMax. Tertonepenoc. Tepmoanddysus

4.4.1 TlepeyeHb NPAKTHYECKUX 3AHATHI U JJA0OPaTOPHBIX PadoT

Ne HaumenoBaHue ceMuHapoB, Tpynoemxocts O1LEeHOYHbBIE dopmupyemble

Ne paszenayu | NIPaKTHYECKHUX U JTaOOPaTOPHBIX paboT (gac.) cpencTea KOMIICTCHINHIT

/o TEMBI Bcero MpaKTHYeC-

JUCITUITIIMHBI 4acoB Kas
(Momyst)
MIOJIFOTOBKA
2 3 4 5 6 7
TexHuka 6€30MacHOCTH NPU 1 1 Cobecenos
BBITIOJTHEHUH paboT B aHue
5 MIPaKTUKYME.

1 ; YcTaHOBKa METacTaTU4YECKOIO 2 2 IIpoeepka | OIIK-1;
8 TepMomMeTpa bakmeHa. oruetano | OIIK-2;
= OrmpesieneHne TerIoBOTO JIP OIIK-6
S 3HAYEHUS KaJopuMeTpa

2 & = [IpakTrueckue 3a7aHus O TEME 1 1 [Ipaktruec | OIIK-1
: E «IIepBbii 3aKOH Kue
g = TEPMOJIUHAMUKHU. OcHoBHbIE 3a/laHus 10
5 S TIOHSTHSI U YPABHEHUS» TEME

3 ’E g Onpenenenue TEIUIOTHI 4 4 ITpoeepka | OIIK-1;
g B o0Opa3oBaHUs oruetano | OIIK-2;
E KPUCTAJUTOTHAPATOB COJNEH pabote OIIK-6

4 - [IpakTnueckue 3aianus M0 TEME 2 2 [Ipaktuyec | OIIK-1
o «ITepBbIit 3aKOH K€

TEPMOJIMHAMUKH. Pacuer 3aJaHus 110
paboThl, TEIMJIOTHI, H3MEHEHUS TeMe
BHYTpPEHHEN SHEepruu u

SHTAJIBIIUK AN HJI€ATbHBIX
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ra3oB»

5 Onpenenenne TEIIOTHI IIpoBepka | OIIK-1;

HEeUTpaJIU3alH. oryerao | OIIK-2;
JIP OIIK-6

[IpakTrueckue 3aganus 1Mo TeMe [Tpaktuuec | OIIK-1

«IIepBoe Hayano Kue

TEPMOJUHAMUKHU. 3a/laHus 110

TemnoemkocTs. CBsI3b MEXY TeMe

cpeaHel U UCTUHHOMN

TEMJIOEMKOCTBIO. )

6 Omnpenenenre TEIIOThl TOPEHUs IIpoBepka | OIIK-1;
OpraHUYECKUX BEIIECCTB. oryerao | OIIK-2;

JIP OIIK-6

7 Konrpoabnasa padora Ne 1 Ha ITpoBepka | OIIK-1
TeMy «lIpuMeHeHHne IepBOro KP
3aKOHa  TEPMOJMHAMHUKH K
(U3HYECKUM CUCTEMAM))

8 IIpakTnueckue 3aaHus MO TEME [Ipaktruec | OIIK-1;
«Pacuer TemnoBEIX 3¢ (heKTOB KHe OIIK-2;
XUMHMYECKUX  peakuud  IpHu 3aganus o | OIIK-6
CTaHJAAPTHOM M HECTaHAAPTHOM TEME
TEMIIEpaType»

9 KomsnoxkBuym Nel mo Teme VYcrHas OIIK-1
«IlepBbIii 3aKO0H Oecena;
TePMOJAMHAMMKH.  TerioBbie IPAKTHYECK
3¢ deKThI XUMHYECKHUX ue 3aJaHus
peaKuuii. 110 TEME

11 Konrtposabnasi padora Ne2 nHa ITpoepka | OIIK-1
temy «lIpumeHeHne mnepBOro KP.
3aKOHa  TEPMOJMHAMHUKH K
XUMHUYECKUM CUCTEMaM»

12 [IpakTrueckue 3a7aHus MO TEME [Tpaktruec | OIIK-1
«BTopoit 3aKOH Kue
TEPMOJUHAMUKHU. Pacuer 3a/1aHus 1o
U3MEHEHHS  DJHTPONUU  JUId TeMe
oOpaTUMbIX U  HEOOpaTUMBIX
ITPOLIECCOBY

= [IpakTrueckue 3agaHus N0 TEME [Ipaktuuec | OIIK-1
= «Bropoit 3aKOH Kue

z TEPMOJIUHAMUKHU. Pacuer 3a/1aHus 10

= u3MeHeHus: sHepruum ['mbbca u TeEME

= lenpmronpiia s pU3MUECKUX

i ITPOLIECCOBY

= KosstokBuym Ne2 o reme VYcerHas OIIK-1
Z «BTopoii 3aK0H Oecena,

= TePMOJIMHAMMKH. MPAKTHYECK

,: TepMonnHamMuueckue ue 3aJaHus

2 MTOTEHIIAJIBI 10 TeMe

g Konrtpouabnas padora Ne 3 Ha ITpoepka | OIIK-1
~ Temy «BTopoii 3akoH KP.

N

TCPMOAUHAMUKHN )
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Onpenenenne MOJIEKYJISIPHOM ITposepka | OIIK-1,

Macchl BelllecTBa oruerano | OIIK-2;

KPUOCKOITUYECKUM METOJIOM JIP OIIK-6
& Onpenenenue HapuuaIbHOU IIposepka | OIIK-1,
g MOJILHOU SHTAJIBIINU oryerao | OIIK-2;
é pacTBOpPEHUS! COJIU JIP OIIK-6
2 [IpakTrueckue 3agaHus 1Mo TEMe [Tpaktuuec | OIIK-1;
g «PacTtBOpBI HEDJIEKTPOJIUTOB. Kue OIIK-2;
- 3akonsl Payns, ['enpu» 3aganus o | OIIK-6
§ TEME
z [IpakTrueckue 3agaHus 10 TEME [Ipaktuuec | OIIK-1,
= «KonmuratuBHeie CBOMCTBa KHe OIIK-2;
2 pacTBOpOB» 3amanust o | OIIK-6
= TeMe
— KoninokBuym Ne3 1o Teme YcrHas OIIK-1
@ «TepMoanHAMHIKA PACTBOPOB) Oecena;

MPaKTUYECK

ue 3aJaHus

10 TeME

9 2 E Onpenenenue 1aBieHUs ITposepka | OIIK-1,
2 5 S £ | mucconmanuu oruetano | OIIK-2;
2 2 = 5| kpucramoruapara JIP OIIK-6
g E % E Ornpenenenue naBieHUs [Tposepka | OIIK-1,;
cf(“)_ g g = | HACBILCHHOTO Mapa oruetanmo | OIIK-2;
© I | MHAMBMIYaTbHBIX )KHIKOCTEH JIP OIIK-6

N3yuenne paBHOBeCHs ITpoeepka | OIIK-1;

JIByXKOMIIOHEHTHBIX KUJIKUX oruetano | OIIK-2;

- § pPacTBOPOB C MapoOM. JIP, OIIK-6
= 2 BelnonHeHne npakTH4ecKux KoHnTtposbH
§ : 3amanuii no teme «da3oBbie b€ 3aJaHUS
S E PaBHOBECHS 0 TeMe
UN)_ g % N3yyeHue 1ByXKOMIIOHEHTHOU IIpoBepxka OHK-lE

@ I CHUCTEMBI C OTPaHUYECHHOU oryerano | OIIK-2;
B = B3alMHOM PaCTBOPUMOCTHIO B JIP, OIIK-6
2 Z KonTponsH
s 2 XKUJKOM COCTOSIHUH.
Sl BelnonHeHne npakTH4ecKux ple ATt

2 0 TeME

= | 3aganwmii mo Teme «®Pa3oBbIie

PaBHOBECHSI»

N3yuenne B3aUMHOM ITpoBepka | OIIK-1;
= § pacTBOPUMOCTH Tpex oryerano | OIIK-2;
g 2 KHUJIKOCTEH. Brimonaenue JIP, OIIK-6
g : MPAKTUYECKUX 3aJIaHUM 1O TeMe Kountponbn
E E «®Da30BbIC PABHOBECHS b€ 3aJaHUs
2 & 10 TEME
% 2 [TocTpoenne JMarpaMMbl ITpoBepka | OIIK-1;
2 & IJIABKOCTU TPEXKOMIIOHEHTHOM oruetano | OIIK-2;
= z CUCTEMBEI. Bremonmaenune JIP, OIIK-6
c?g E MPaKTUYECKUX 3aJIaHUM 1O TeMe Kontponbn
™ 2 «®DazoBble paBHOBECUS» bI€ 3aJIaHUS

10 TeMe
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3.3 XumMHnuyeckoe paBHOBecHe

Nzyuenue XUMUYECKOTO 4 ITposepka | OIIK-1,
paBHOBECHUS TOMOT€HHOM oruetano | OIIK-2;
peaKIu B PaCTBOPE pabore OIIK-6
BelnonHeHne npakTUH4ecKux 2 Kontponsn | OIIK-1
3a/IaHMi 110 TeMe b€ 3aJaHUS
«TepMoanmHAMUKa XUMHYECKOTO 110 TEME
paBHOBECHSI»
KomnoxkBuym Ned mo Teme 4 VYcrnas OIIK-1
«XumMu4eckoe ) ¢aszoBoe Oecena;
PaBHOBeECHSD. MPaKTUYECK

ue 3a/1aHus

110 TEME

Konrtposabnasi padora Ned no 2 IIpoeepka | OIIK-1
TeEME «Pacyer KOHCTaHT KP
XUMHUYECKOTO paBHOBECHS

TCPMOIUHAMHUYICCKUM MCTOOM

4.4.2. llepeueHb TeM (BONPOCOB), BHIHOCHMBIX HA CaMOCTOSITeIbHOE W3y4YeHHe
CaMOCTOSITeIbHON PaboThl CTYIEHTOB

Tema 3anaHue dopmupyemas NAK
Ne n/nn KOMIIETEHIIMSI
1 | IlepBsblii 3ak0H [TonroroBka k yctHomy omnpocy | OIIK-1 UK onk-1,2
TEPMOJIUHAMUKH. (cm. BOIIPOCHI tekymero | OIIK-2 HKomx2.1
koHTposisi). Hamucanue orueroB | OITK-6 HKomk:.3
o JIP, BBITIOJIHECHUE UK orks.1
MPAKTUYECKUX 3aJaHUI.
2 | Bropoii 3akoH | IToxroroBka k yctHoMy ompocy | OITK-1 HIIK onx-1,2
TEPMOJIUHAMUKHI (cm. BOIIPOCHI tekymero | OITK-2 HITKonka.1
KoHTpoisi). Hanucanue orueros | OIIK-6 HI[Konk23
1o JIP, BBIITOJIHEHUE HJ[Kornxs.1
IIPAKTUYECKUX 3aJaHUMH.
3| Tepmomunammueck | [loaroroBka k yctHOMy ompocy | OIIK-1 HIIK onk-,2
W€ TTOTCHITUAIIBI. (cm. BOIIPOCHI tekymiero | OIIK-2 HIKomnk2.1
KoHTpoJsi). Harmmcanme otueros | OIIK-6 H/[Komnk23
o JIP, BBITIOJTHECHUE UK orks.1
MPAKTUYECKUX 3aJaHUI.
4 | Tperuil 3aKk0H [ToarotoBka k yctHoMy ormpocy | OITK-1 HIIK onx-1,2
TEPMOJUHAMUKHA (cm. BOIIPOCHI tekymiero | OITK-2 HITK ok 1
KoHTpoJs). Hanucanue orueros | OIIK-6 HI[Konk2 3
o JIP, BBINTOJIHEHUE HJ[Konxs.1
IIPAKTUYECKUX 3aJaHHM.
5| Tepmonunamuka [TonroroBka k yctHomy ompocy | OIIK-1 HIIK onk-,2
pacTBOpOB (cm. BOIIPOCHI tekymiero | OITK-2 HIKonx2.1
KoHTpoJsi). Harmmcanme otueros | OITK-6 HJ[Konk2 3
o JIP, BBINIOJIHCHUE UK oriks.1
MPAKTUYECKUX 3aJaHHI.
6 | daszoBble [ToarotoBka k yctHoMy ormpocy | OITK-1 HIIK onx-1,2
MIpEeBpALCHUS (cm. BOIIPOCHI tekymero | OIIK-2 HIKonx2.1
KoHTpois1). Hanncanune orueros | OIIK-6 HKonk>3
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10 JIP, BBITTOJTHCHHE UK oriks.1
IIPAKTHUYECKUX 3aaHUM.

XUMHUYECKOe [ToaroroBka xk yctHomy ompocy | OIIK-1 HJIK onx-12

paBHOBECHE (cm. BOIIPOCHI tekymero | OITK-2 HKonk:.1
koHTposisi). Hamucanue ordetoB | OITK-6 HI[Konk2 3
o JIP, BBIIIOJHEHUE HJIKornks.1

MPAKTUYICCKUX Sa,Z[aHHﬁ.

443 Mertoauyeckue YyKa3aHHUsi [0 OPraHU3alUM CAMOCTOSITEIbHOH PadoThI
CTY/IEeHTOB
CamocTtosTenpHas padoTa CTYJEHTOB, CBSI3aHHAsI C MOATOTOBKOW OTYETOB IO BHITIOJTHECHHBIM

nabopaToOpHBIM paboTaM, 3aKpeIuIeHHeM TEOPETHYECKOTro MaTepHaja B BHJAE pEIleHHUs 3a1ad U

MMOATOTOBKHU K KOJUIOKBUYMaM U TCCTUPOBAHHIO, IIPOBOJUTCA BO BHCAYJUTOPHOC BPCMI.

N

Cmpykmypa omuema no 1abopamopuou pabome:

ens paboThI.

Teopernueckas 4acTb.

BrimonHeHne pacdeTHbIX, TpaduIecKX U KOHTPOJIBHBIX 33JJaHUI B COOTBETCTBHUHU C
METOJIMICCKUMU YKa3aHUSAMH K KaX 101 padore.

BrIBOT (Ha OCHOBE MOTYYCHHBIX PE3YJIBTATOB).

Meroandeckue pEKOMEHJALUA 1O BBIMOJHEHUIO JabopaTOpHBIX paboT u o0paboTke

MOJIYYCHHBIX SKCICPUMCHTAJIBHBIX JAHHBIX II0 Ka)K,HOﬁ na6opaTopH0171 pa60Te OInucCaHbl B
MCTOAUYCCKUX PCKOMCHAANUAX, ITIOATOTOBJICHHBIX NPCIIOJAaBaATCIIAMUA Kaq)ez{pm.

1.

2.

CkpunoB H.U., CrenanoBa T.II. I'ereporennsie (hazoBble paBHOBecHs (yueOHOe mocobue).
Upkyrck: UpkyT. roc. ya-1, 2013. - 100 c.

beikoB M.B. Martemaruueckass u rpaduueckass oopaborka (pU3MKO-XHUMHUYECKUX NaHHBIX /
M.B. beikos, J1.C. Cycnos, B.C. Tkau — Upkyrck: uzn-so UT'Y, 2015. — 100 c. (50 3k3)
MakapoB B.A. Tepmoxumus (MeToaMYEeCKHE PEKOMEHJALMHM K MpPaKTUKyMmy). Mpkyrck:
UpkyrT. roc. ya-1, 2005. — 32 c.

MakapoB B.A. ®a30oBbie paBHOBECHs OJIHO- U JIByXKOMIIOHEHTHBIX CUCTEM. (METONYECKHE
pEeKOMEeHIaNuu K pakTuKymy). PactBopsl. Upkyrck: UpkyT. roc. ya-T, 2006. — 40 c.

[Ipumeps! pelieHus: TUMOBBIX 3a7ay MPEACTABIEHBl B PEKOMEHAYEMBIX YUEOHBIX TOCOOUSIX U

3aJavYHHUKax 110 (1)I/I3I/I‘leCKOI\/'I XHUMHUU.

1. OcHoBwl pusuueckort xumun [Tekcr] : yue6. mocobue s CTyA. BY30B, 00yd. MO CIIEl.

4.5. IlpuMepHasi TeMAaTHKA KyPCOBBIX padoT (MpoeKToB) (npu Hanuuuu)

011000 - Xumus u o Hamp. 510500 - Xumus : B 2 1. / B. B. Epemun [u np.]. - 2-e¢ u3n.,
nepepabd. u jom. - M. : bunom. Jlabopatopus 3nanwmii, 2013 - . - ISBN 978-5-9963-0377-9.
Y. 2 : 3agaun. - 2013. - 263 c¢. : wi., Tabn. - ISBN 978-5-9963-0536-0 : 26 dk3.

Kynpsimmos U.B., KapernukoB I'.C. [Texct] CO0pHUK HpuUMEpoB U 3ajad MO (PpU3HMUECKON
XUMHH : Y4de0. mocodue s XxuM.-TeSxHoi. Crer. By3os . — 6-oe u3j., mepepad. U gom. —
M. : Bercm. mk., 1991. — 527 c.

Kypoxtnna A.A., Jlapuna E.B., Turosa O.1O. IIpumenenne nepBoro u BTOpOro 3aKOHOB
TEPMOJIMHAMUKHM B pacyerax (PU3MUECKUX M XMMHUYECKHX IPOLECCOB: yuyeOHOe MocoOue.
Upkyrck: UpkyT. roc. ya-1, 2014. — 85 c.
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V. VYUEBHO-METOJAYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
TACIATLITAHBI (MOYJIST)

a) OCHOBHAS JIUTEepaTypa
. Ctpombepr, A.I'. ®u3nueckas xumus [Tekcer] : yued. A CTyI. BY30B, 00y4. MO XHUM. cretl. /
A.I'. Ctpombepr, JI.I1. Cemuenko. - 4-e¢ uza., uctp. - M. : Beicu. mk., 2001. - 527 ¢. : wn ; 25
cM. - bubmmorp.: ¢.511-515. - Tlpeam.ykas.: ¢.516-522. - ISBN 5060036278 : 29 5k3.

OcHoBbl puszndeckoit xumuu [Teker] : yaed. mocobue st cTya. By3oB, o0yd. mo crer. 011000
- Xumus u no Hamp. 510500 - Xumust : B 2 1. / B. B. Epemun [u np.]. - 2-¢ uza., nepepad. u
nor. - M. : bunom. JIaboparopus 3nanuii, 2013 - . - 24 cm. - ISBN 978-5-9963-0377-9. Y. 1 :
Teopus. - 2013. - 320 c. : un. - (YueOHuUK Juia BbIcIIel mkousl). - bubnuorp.: c. 309-311. -
[Ipeam. ykas.: c. 312-319. - ISBN 978-5-9963-0535-3 : 25 axk3.

. Epemun, B. B. OcnoBbsl ¢usnueckoit xumun. Teopus : yuebHoe mocobue : B 2 u.

[Dnextponnbiii pecypc] / B. B. Epemun. - MockBa : Jlaboparopust 3Hanmii"" (panee
""BUHOM. JlaGoparopust 3HaHUI", 2015. - Pexxum JIOCTyma:
http://e.lanbook.com/books/element.php?pll_id=84118. - Pexum  jmocryma: 3BC

"N3narenbctBo Jlanp". - Heorpanmu. moctym. - ISBN 978-5-9963-2918-2 :

. TamOypr, 0. JI. Xumuueckas tepMmoanHamuka [DnexTponHslii pecype]| / FO. [I. 'amOypr. -
Mockga : Jlaboparopus 3Harmii"" (panee ""BMUHOM. JlaGoparopus 3uanuit", 2016. - Pexum
nocryma: https://e.lanbook.com/book/90244. - Pexxum nocryna: ObC "HU3aarenscrBo Jlaus". -
Heorpannu. nocrym. - ISBN 978-5-00101-434-8

0) 10MoJIHUTE/IbLHAS JIUTEepaTypa

. Wnnonuros, E.I'. ®usnyeckas xumus [Tekcr] : yuel. mis crya. Bysos / E. I'. Unmonutos, A.
B. Apremos, B. B. barpakos. - M. : Axkagemus, 2005. - 448 c. : un. ; 22 cm. - (Boiciiee
npodeccuoHaabHOe 00pa3oBaHuE : MeJaroruyeckue CrenuaabHocTH). - bubamorp.: c. 446. -
ISBN 5-7695-1456-6 : 30 k3.

. Kynpsmesa, H.C. ®usnueckast xumus [DneKTpoHHBIN pecypce] : yued. ns GakanaBpos, y4eo.
st cryn. By3oB / H. C. Kyapsiea, JI. . bongapesa. - OBK. - M. : HOpaiit, 2012. -
(bakanasp). - Pexxum noctyna: . - Pexum noctyna: DU3 "bubmuorex". - Heorpanud. noctym. -
ISBN 978-5-9916-1293-7 :

HImuar, @.K. OcHOBBI cTaTUCTHYECKOM (DU3MKM M TEPMOAMHAMMKH Ul XUMHUKOB [Tekcr] :
yue0. mocobue s o0yd. o Harp. noarot. 04.04.01 - "Xumus" / ®@. K. lllmunar, JI. b. benbix ;
pew.: B. C. Tkau, C. A. CxopuukoBa ; Upkyrckuit roc. yH-T, Xum. dak. - Upkyrck : U3a-Bo
Ury, 2015.-320c. ; 21 cm. - bubmmorp.: c. 319-320. - ISBN 978-5-9624-1272-6 : 39 ak3.

B) MepUOIMYeCcKHe U3TAHUS (NpuU HeoOX00UMOCMUL) ) %
I) CIIICOK aBTOPCKUX METOANYECKHX pPa3padoToK:

6 DUOC UT'Y pasmewervt memooudeckue yKazanus K 1a60pamopHuimM pabomam:
https://educa.isu.ru/course/view.php?id=46371

1. CkpunmoB H.U., CremanoBa T.II. Tereporenubie (a3zoBbie paBHOBecHs (ydueOHOE
nocobue). Upkyrck: Upkyrt. roc. yu-t, 2013. - 100 c.

2. brikoB M.B. MaTtemaruyeckas u rpadpudeckas oopaboTka GU3NKO-XUMHUECKUX TaHHBIX /
M.B. beixos, J1.C. Cycnos, B.C. Tkau — Upkytck: uzn-so UT'Y, 2015. — 100 c. (50 3k3)

3. MakapoB B.A. Tepmoxumusi (METOAMYECKHE PEKOMEHIANNN K MPAKTHKYMY). WpKyTCK:
UpkyrT. roc. ya-1, 2005. — 32 c.

4, MakapoB B.A. ®a30Bbiec paBHOBEeCHs OIHO- U JIByXKOMIIOHEHTHBIX CHCTEM.
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(MeToaMuecKue peKOMEHAAMH K MpakTukymy). PactBopsl. Mpkyrck: MpkyT. roc. yH-T,
2006. — 40 c.

)I) 0a3bl JaHHbIX, I/IH(])OpMaIII/IOHHO-CleaBO‘lHBIe H ITOUCKOBBIC CUCTEMbI

1. http://www.msu.ru/libraries/
JlaHHBIi ~ WHTEpHET WCTOYHUK — CAaUT HayyHoH  OubOmmorekn  MOCKOBCKOTO
rOCY/IapCTBEHHOTO YHUBEPCHUTETA.

2. http://www.chem.msu.ru/rus/teaching/phys.htmi
JlaHHBII HMHTEPHET HMCTOYHHK — CauT MOCKOBCKOrO TIOCYJApCTBEHHOIO YHHUBEPCUTETA
(ctpanuma kadeapsl GU3NIECKON XMMHH), Ha KOTOPOM ITPEACTABICHBI
1.nexunu npog. M.B.Kopooos
dusnueckas xumus. OOmuA Kypc.
2.Epemun B.B., Kapros C.!., Ky3bmenko H.E.

3anaun o gusndeckoii xumun. Yactep 1. XuMudeckas TepMOAUMHAMUKA
3.Cemuoxun U.A.
COOpHHK 327124 110 XUMHAYECKON TepMoarHaMuKe (4acTsb 1)
4.Cemunoxun U.A.
COOpHHK 32124 10 XUMHUYECKOH TepMoauHaMuKe (yacth 1I)
5. Toamaues A.M.
"TepmomHaAMKUKA acOPOIIMU Ta30B, TAPOB U pacTBOPOB" (Y4ueOHO-METOAMYECKOE ITOCOOHE)
6.Arees E.II.
HepaBHoBecHas TepMoarHaMKKa B 0011eM Kypce Gu3ndeckor XUMUN(KOHCTICKT JISKIIMA)
®aiin B popmate PDF (267 K6)
7.BacunveBa U.A., lypos B.A, Epemun B.B., Pyansiii E.b., lllesesabkoB B.®., llIunos
N.10.

3anaq1/1 10 CTaTUCTUYECCKOM TEPMOAMHAMHUKE C PCIICHUAMU

8.HoBakosckas IO.B.
OmnpeeneHre TEPMOINHAMUYECKUX U KUHETHUYECKUX XapaKTEPUCTUK DJIEMEHTAPHBIX PEeaKIUil

Ha OCHOBAHUHM KBAHTOBO-XMMHYECKHMX PACUCTOB
9.Pomuna T. M.
[IpuMeHeHne ra30B0i XpoMaTorpaduu It ONpeIeIeHHUS TEPMOAMHAMUYECCKUX XapaKTePUCTHK
copOruu
10. Jlanun C.H., HoBocenoB A.U., barypoBa C.A
Pacuer m30TepM cOpOIIMH XpOoMaTOrpaMISeCKUX JaHHBIX

(MeTomuueckas pa3padoTKa sl CTYJEHTOB 3 Kypca, BBITIOJIHSIONINX JTJA00paTOpHBIE pabOTHI B
npakTukyme o ¢usnueckoit xumun) Paitn B popmare PDF (1215 K6)

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI
6.1. YuedHo-1a00paTopHOoe 000py10BaHMe:!

[TomereHus 17151 MPOBEIEHNUS JIEKIIMOHHBIX U J1a00paTOPHBIX 3aHATHH, YKOMILJIEKTOBaHHBIE
He00X0IMMBIM 000pyAOBaHHEM, TPUOOPHOI 0a30ii U peakTUBaMH, a UMEHHO:
- ayIUTOpPUH, OCHAILEHHBbIE MYJIbTUMEIUNHBIMU CPEICTBAMH, JJIS MPOBEACHUS ayJUTOPHBIX U
npaktuueckux 3anatuid (ayza. 303, 402, 426); aya. 5, 402, 426 060pyn0BaHbl MYJIbTUMEIUHHBIMU
npoekTopamu (InFocus IN 105 (3D Ready), HacteHHbIMEH 3KpaHamu, HOyTOykamu Samsung NP
300T5A-AOFRU.
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http://www.msu.ru/libraries/
http://www.chem.msu.ru/rus/teaching/phys.html
http://www.chem.msu.ru/rus/teaching/korobov/welcome.html
http://www.chem.msu.ru/rus/teaching/eremin1/welcome.html
http://www.chem.msu.ru/rus/teaching/semiochin/part1.pdf
http://www.chem.msu.ru/rus/teaching/semiochin/part11.pdf
http://www.chem.msu.ru/rus/teaching/tolmachev/tolmachev1.pdf
http://www.chem.msu.ru/rus/teaching/ageev/ageev.pdf
http://www.chem.msu.ru/rus/teaching/stat-td/welcome.html
http://www.chem.msu.ru/rus/teaching/novakovskaya/NovakovskayaYV.pdf
http://www.chem.msu.ru/rus/teaching/novakovskaya/NovakovskayaYV.pdf
http://www.chem.msu.ru/rus/tetYfexyaching/roschina-agh/welcome.html
http://www.chem.msu.ru/rus/tetYfexyaching/roschina-agh/welcome.html
http://www.chem.msu.ru/rus/teaching/lanin/lanin.pdf

- KOMIBIOTEpHBIA Kiace kadenpsl ¢usmuecko u kKowtomgHow xumuu (ayn. 303). OOmee
KOJIMYECTBO €IUHHI] BBIYUCIUTEILHON TexHukd — 5: Pentium IV — 1 mr.; Pentium 1l — 1 wr.;
Pentium | — 3 mt. imeercs JloKaJibHAs CETh.

nabopatopubie npaktukymbl (aya. 308, 309, 313) mo ¢Qusuueckoil XHMHH, OCHAIICHHBIC
CIEIYIOIHUM 000pYIOBaHUEM:

Ne ni/m HaunmenoBanue KonunuectBo
1 2 3
1 BrITspkHOM mIKad 6
2 Kanopumerpuueckas ycranoBka KL-5 1
3 Kamnopumetp 6
4 Memanka c anmekTpornpuBogom T YP ML -2 3
5 [Ipecc ans TabneTupoBanus 1
6 Cocynsr [Iproapa 4
7 Tepmomerp bakmana 17
8 MarnuTtHas Menianka 7
9 Mernanka 3JIeKTpraecKas 9
10 BakyymHas yctaHOBKa 1
11 Bakyymnsrii Hacoc 3HBP - 10 1
12 Ynerparepmoctar UTU -4 4
13 YcTaHoBKa J17151 ONIpeieTICHHs TeMITepaTypbl KUTIEHUS 2
14 Pedpakromerp UPD-22 2
15 TensumeTp 1151 OnpeiesIeHus TaBICHUS HACHIIIEHHOTO TTapa 10
16 Tensumerp Ui ONpeneNeHus  JaBJICHUS  JAMCCOIMAIIH 2

KpUCTaJUTOTHApaTa
17 Cymmmnensnii mkadp CHOJI -3,5 3
18 Topcuonnsie Becet WAGA TORSYINA - WT 3
19 Becwl Tunn KOA 10 1
20 Texunueckue Becsl BJITK -500 1
21 [ raTuBel 18
22 Kunsrunsauk 3
23 CexyHaomep 8
24 Tepmomerp (0-100) 10
25 HtaTus ¢ npoOupkamu 4
26 HaGop xumMuueckod mocyasl (IJIOCKOJAOHHBIE KOJOBI, CTaKaHBI,

MEpHBIE KOJIOBI, OFOPETKH T.J.) U PEaKTUBBI
27 JIaGopaTopHbIe CTOJIbI 34
28 [TucbMeHHbIE CTONBI 18

6.2. IlporpaMmMHoOe oGecrieyeHue:

6.3. TexHn4ueckue v JIeKTPOHHbIE CPeCTBA:
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VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B npornecce u3yuenus nucruruinHbl «Du3ndeckas XuMus. XUMHUYECKas TEPMOIAHAMUKA»
YUTAIOTCS JICKIIMU, TPOBOJSTCS KOHTPOJIBHBIC M JIAOOpaTOpPHBIE Pa0OThI, KOJUIOKBUYMBI, pa3dop
KOHKPETHBIX CUTYallMd C HCIIOJIb30BAHMEM MACCHBHBIX, AKTHBHBIX W HWHTEPAKTUBHBIX (HopM
oOy4eHwUS.

Axmusnvie opmbi 00yuenusn. Ha 1abopaTopHBIX 3aHATHIX, KOTOPHIE COCTaBISIIOT Ooiiee
MOJIOBUHBI OT KOHTAaKTHOW pPa0OThI, KaXABI CTYICHT BBINIOJHIET J1a00OpPaTOpHYI padoTy
WHIUBUAYaIbHO. Takoil BWA opraHu3anuu OOydeHUs CHOCOOCTBYET MPHOOPETEHUIO HABHIKOB
CaMOCTOSITEIILHOTO BEJCHHS KCIIEPUMEHTAIBHBIX Pa0OT, MPAKTUYECKUX HABBIKOB OOpAICHUS U
paboThl ¢ pa3TUYHBIMH XHMHYECKUMHU BEIIECTBAMH M J1A0OpaTOPHBIM O0OPYyIOBaHHEM,
M3MEPUTENBHON armaparypod, OpraHu3aluil METOJIMKU SKCIIEPUMEHTAIbHBIX pabOT, COCTaBICHUS
MIPOTOKOJIOB OTYETOB XWMHUYECKUX OSKCIICPUMEHTOB, a TaKKe MPAKTUYECKOTO TOATBEPKIACHHUS
TEOPETHYECKUX IOJIOKECHUH XUMHUYECKOW TEepPMOJAWHAMHKHU. [loAroTOBKa OTYETOB IO KaXIOM
naboparopHoi pabore GopMHUpPYeT YMEHHE MTPOBOANTH IMEPBUYHBIN aHAU3 PE3yJIbTATOB C YUYETOM
OOIIMX 3aKOHOMEPHOCTEH, (HOPMYyIUPYEeMbIX B paMKax XHUMHYECKOH TEPMOIUHAMUKH,
MIPEJICTABIIATH PE3YJIBTATHI OMBITOB U PACYCTHBIX PabOT, IPaMOTHO (POPMYITHPOBATH BHIBOIBI.

3akperieHue TEOPETHUYECKUX TIOJOKEHUN XHMHYECKOH TEepMOJAMHAMUKH (OCHOBHBIX
3aKOHOB M 3aKOHOMEPHOCTEH, OTMpeACISIOMNX HAlIPaBICHHE U PE3yIbTaT MPOTEKAHHS ITPOIIECCOB B
TOMOTE€HHBIX M TETEPOreHHBIX CHCTEMax) IMPOBOJUTCSA B BHUJIC HHTEPAKTHBHOTO OOYUYCHHS —
KOJUTOKBHYMOB, Y BBIIIOJTHCHHSI PACUCTHBIX 3a71ad.

HaunmeHnoBaHMe TeM 3aHATHH ¢ HCI0JIb30BaHHEM HHTEPAKTUBHBIX q)OpM oﬁyqe}mﬂ:

dopma / Mertobt Kon-Bo
Ne Tema 3ansaTHA Bup 3ansaTus
MHTEPAKTUBHOTO 00Y4EHUs 4acoB
1 IIepBb1it 3aK0H nabopatopHbie/ I'pynnoBas auckyccus / 4
TEPMOJIUHAMUKHI PaKTUYECKHE KOJIJIOKBHYM
5 Bropoii 3akoH nabopaTopHble/ I'pynnosas 4
TEPMOJIUHAMUKHI MIPAKTHYECKHE JUCKYCCHsl / KOJIOKBUYM
3 TepmoauHamMuka naboparopubie/ I'pynmoBas 4
pacTBOpoB MIPAKTHYECKHE JUCKYCCHsl / KOJUIOKBUYM
4 Xumnueckue U (azoBele | abopaTopHbIe/ ['pynmoBas 4
paBHOBECHS MIPAKTHYECKHE JUCKYCCHsl / KOJIOKBUYM
Hroro yacos 16

VIII.OHEHOYHBIE MATEPHUAJIBI UISI TEKYIIEI'O KOHTPOJIS 1
MMPOMEXYTOYHOM ATTECTAIINA

Ouenounsie cpeacraa (0OC):

O1eHOUHBIE CPEACTBA TEKYILIEr0 KOHTPOJs (GOPMHUPYIOTCS B cOOTBETCTBHHU ¢ [lonoxxenuem
0 OamIbHO-PEeUTUHIOBOM cHCTeMEe YHUBepcuTeTa. Ha3HaueHue OLIEHOYHBIX CpPEJICTB TEKYLIETro
KOHTPOJIS - BBISIBUTh y oOyuatomuxcs copmupoBanHocTs komnereniuii: OIIK-1; OITK-2; OIIK-6.
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MarepuaJsl

MJIA MNPOBEACHUA TEKYIIero M MNPOMEXKYTOYHOIO

KOHTPOJIA 3HAHMUU

CTY/I€HTOB:
Ne Bun koHTpONs KonTtposnmpyembie TeMbI (pa3aesb) Komniereniuu,
KOMIIOHEHTBI
KOTOPBIX
KOHTPOJHUPYIOTCS

1 Brinonnenue [TepBbIit 3aKOH TEPMOAMHAMUKH OIIK-1
71a00paTOpHBIX  paboT. OIIK-2
Ortuer no JIP. OIIK-6

2 CobecenoBanue B | IlepBblii 3aKOH TEPMOJIMHAMUKHU OIIK-1
dbopMe  KOJUIOKBHYMA.
Koutponbhuast pabota.
TecTtupoBanue

3 CobecenoBanue B | BTopoii 3akoH TepMOAMHAMUKH OIlK-1
dbopMe  KOJUIOKBHYMA.
KonTponbhaast paOorta.
TectupoBanue

4 Brinonnenue TepmoauHaMHuKa PaCTBOPOB OIIK-1
1abopaTopHbIX  padoT. OIIK-2
Otuer no JIP. OIIK-6

5 CobecenoBanue B | TepmoannaMuka pacTBOpOB OIIK-1
dbopMe  KOJUIOKBHUYyMA.
Koutponbaast paborta.
TecTtupoBanue

6 Bremonnenune ®da30BbIe paBHOBECHUS OIIK-1
nabopaTOpHBIX  padoT. OIlK-2
Ortuer mo JIP. OIIK-6

7 CobecenoBanue B | Da3oBbIe paBHOBECHUS OIIK-1
dbopMe  KOJIJIOKBHUYyMA.
[TpakTdeckue 3a1anus

8 Brimonnenue XHWMHYECKUE PABHOBECUS OIlK-1
7a00paTOpHBIX  paboT. OIIK-2
Otuet mo JIP. OIIK-6

9 CobecenoBanue B | XUMHYECKHE PAaBHOBECHUS OIlK-1

dbopMe  KOJUIOKBHYMA.
Kountponbhaast paborta.

TectupoBanue

JIeMOHCTPALIMOHHBIH BAPHMAHT KOHTPOJILHOM padoThl Nel

3adaua 1. OguH MOJb OJHOATOMHOTO MJI€ATBHOTO Ta3a MpOBEIEH uepe3 o0paTHMBbIil

OHUKII, IMOKa3aHHBIN Ha PUCYHKE
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(¥}
0
(o)
o
o

T, K
JlanHbIe puBeeHbI B TAOJI. |
Touka P, aTMm. V, 1 T, °K
1 1 24,4 298
2 24,4 596
3 12,2 298

Paccuurtate AU, AH, Q u A ns KaXXa0ro U3 MPUBEIESHHBIX MPOLIECCOB U VISl MIOJTHOTO IUKIIA.
JlaHHble cBecTH B TabnuIry 2.

Cragus Xapakrep Q A AU AH
nporiecca
152 N3oxopHbIit
253 N3o6apHbIit
3—-1 N3oTepMuuecKuii
[Tonubri
IIUKIT

3adaua 2. PaccunTtaiiTe TEIUIOTY, padOTy, U3MEHEHHE BHYTPEHHEW HHEPrUH U MU3MEHEHHE
sHTanenuu npu ucnapernn 200 r Boxel mpu 373 K, ecim MonbHas TemioTa
napooOpazoBanus paBHa 40684 J[/Monb. CuuTarh Map HACaTbHBIM, 00BEMOM KUIKOCTH
npeHeopeys.

JleMOHCTPALIMOHHBII BAPHAHT KOHTPOJIBbHOM padoThl Ne2

3adaua 1: Onpenenuth TEIUIOTY CrOpaHUS alleTUIIeHa, €CIM TEIIoTa ero 00pa3oBaHUs paBHA
226,772 x]J1/MOb.

o

3aoaua 2. PaccumtaiiTe  CTaHAapTHBIA  TemIoBOM  3¢d¢dexT peakuuu A H ., °

Sy, +2H =2H,S ., . CocraBbre ypaBHenus TemneparypHoi sapucumoctn ACp = f(T),

2 2(2)

A HZ= f(T). Paccumraiire TemnoBoit 3¢dekr peakuuu npu Temneparype 600 K.
HeoOxoauMbie JaHHBIC BO3BMHUTE U3 CIIPABOYHHKA.

3adaua 3. Paccumraiite TerutoBoi 3ddext mporecca cmemenuss 0.5 kr 20%-Ho¥ cepHOU
kucnoThl 1 1 kr 60%-Hoi cepHOit kucnoThl. HeoOXoaumMble TaHHBIE BOSBMUTE U3 CIIPABOYHHKA.

JleMOHCTPAIIMOHHBII BADUAHT KOHTPOJIbHOI padoTsl Ne3

3aoaua 1. 200 r omnoBa (temmoeMkocTh 25,55 Jlk/MombTpan.) C  HCXOAHOM
temneparypoit 100 °C u 100 r Bomel (TemnoemkocTs 75,41 JIk/MONbTpam) € MCXOIHOM
temnepatypoit 25 °C morpyxeHbl BMecTe B Kalopumerp. IIpUHSB, 4TO TEIMJIOEMKOCTb
MOCTOSIHHA M YTO TEIUIO He ObUIO MOTEPSHO MM TOJYYEHO OT OKpY’KAIoIIeH Cpeabl WM
KaJlopuMeTpa, HailauTe: a) KOHEYHYI0 TeMIIepaTypy CHCTEMbl; 0) W3MEHEHHE SHTPOIHUH JUIs
0JIOBA; B) N3MEHEHHUE YHTPOIMH ISl BOJbI H3MEHEHNE SHTPOIMHU JUIsl 0JI0BA U BOJIBL.
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3aoaua 2. MonsipHasi TEIIIOEMKOCTb T'a3000pa3HOT0 METaHa BbIPAXKAETCsl ypaBHEHUEM:
C, = 17.518 + 60.69 X 1073T Ix/mons K. CrannaptHas sHTponus MeTana rpu 298 K pasHa
167.73 JIxx/mons K. Onpenenure suTpormio 1 1 metana npu 800 K u naBnenuu 1 Gap.

3aoaua 3. Paccuuraiite AH, AS, AG u AF nis ciaemyroiero nporecca:
1 Mok Bozsl (., -10 °C, 1 arm.) —>1 monb Boasl (TB., -10 °C, 1 atm.),

uMes CIIeyIOLIUe JAHHBIE: MOJIbHAS SHTANBIHSA MIaBneHus Boasl npu 0 °C u 1 aT™ cocTapiser
6,016 xJlx/Moinb, Cpio= 75,41 Jx/monb K; Cpey= 37,29 x/monp K.

JleMOHCTPAIIMOHHBIH BAPHAHT KOHTPOJIbLHOI padoThl Ned

3aodaua 1. B xakoM HaIpaBJIeHUU HOHJET peakuus CO + H,0 = CO , + H, npu 1000 K, eciau
HavalbHBIN cocTaB ra3oB (B Mo %) paBed: CO - 10%; H,0 — 25; CO, — 3%; H, — 10%; N, —
52%. KoncranTa paBHOBecus npu 3toi Temneparype K, = 1.39; obmee naBnenue — 1 atm.

3aoaua 2. Tpu 2000 °C u oOmem nasnenaun 1 atM 2% BOABI JUCCOLMUPOBAHO HA BOIOPOM M
KHCIIOpOA: H,0 , < H,  +120 , . PaccuuTaiiTe KOHCTAaHTY PaBHOBECHs NAHHOW PEAKIHH

) 2(

IIpU 5TUX YCJIIOBHUSX.

3aoaua 3. Paccuuraiite crangaptHyro sHeprutro ['mb0ca peakuun 2 SO, +0; = 2 SO,
npoxonsauieit npu remreparype 700 K u nasnenun 1 6ap, no merony Temkuna-IlIBaprmana.

BOITPOCHI 1JIs1 COBECE/IOBAHMUSA
KoanokBuym Nel. IlepBbiii 3akon Tepmoannamuku. Tepmoxumus

1. Hpe):[MeT TEPMOANHAMUKHU. OCHOBHBIE TOHSITHUI TCPMOANHAMHKU: CUCTEMA, THIIBI CUCTCM;,
paboTa, TemnoTa, SKCTEHCHUBHbIE U HWHTCHCHBHBIC BEIUYUHBI, MapaMETPbl COCTOSHUS,
(GYHKIIMHM COCTOAHUS, (PYHKIIUU MpoIiecca, IPOLECChl IUKINYECKUE U HELIUKINUECKHUE.

2.1lepBblif  3aKOH TEPMOAMHAMHUKHU: (OPMYIUPOBKM U aHAJIUTHYECKHUE BBIPAKEHUS.
BHyTpeHHss dHEprus U SHTAJIBIINSL.

3. [IpunoxkeHne MepBOro 3akoHa TEPMOAMHAMHUKM K MpocTeimeil ¢usnueckoil cucreme -

ujeanbHOMY Tazy. [1oMuTpoHbIe TPOIECCHI.

. O6paTumble 1 HeoOpaTUMBbIe Mpolecchl. PABHOBECHbIE 1 HEPAaBHOBECHBIE COCTOSHUS.

. [IpusoxeHre mepBoro 3aKoHa TEPMOJUHAMUKHA K XHUMHYECKUM MporeccaM. 3akoH [ecca.

TennoBble 3pGEKTh XUMUYECKUX IPOLECCOB NMPHU MOCTOSHHOM 00bEeME U MOCTOSHHOM
JTABJICHUH.

6. Tepmoxumudeckre ypaBHeHHUs. Termmora (SHTanbNHs) oOpa3oBaHMs BelIeCTBa. TeruioTa
CTOpaHMSL.

7.CrannapTHble COCTOsSIHUS. MeToabl pacueTa CTaHAAPTHBIX TEIUIOBBIX  3(PQEKTOB.
CrnencrBus u3 3akoHa ['ecca.

8. UnrerpanpHas u auddepeHnnaibHas TemIoTa PacTBOPEHUSA. DHTANbIHUS 00pa30BaHUS
MOHOB. TerioTa conpBaTaliui MOHOB. TeII0Ta HEUTPATU3aALUH.

9. TemmoeMKOCTb. BubI TEINIOEMKOCTH M MX 3aBHCHMOCTH OT TeMIepaTypbl. 3aBUCUMOCTh
termoBoro ddexra ot Temneparypsl. Dopmyna Kupxrodda u pacder remioBoro rddexra
IIpY HECTaHAAPTHOM Temmeparype.

10. [TocrosiHHas kajmopumeTrpa. OnpeneneHne TEIUIOBBIX dPdexToB. Temnora oOpa3oBaHUs
KPUCTAJNIOTHIPATOB U €€ U3MEpPEHHE.

o1~

KosnoxkBuyMm Ne2. Bropoii 3akoH TepMOAUHAMUKH
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1.

4.
S.

6.

7

B

NGO

9.
10.

CyliHocTh  BTOPOrO  3aKOHa TEpMOJAMHAMUKU. @DOpPMYIHpPOBKH BTOPOrO  3aKOHA
TEPMOJMHAMHUKHA. ODHTPOMHS. ODKCTEHCHUBHBIA  (AaKTOp TEIJIOTHL. AHAIUTUYECKOE
BBIPQXCHHE BTOPOTO HAaYaJla TEPMOAMHAMHKY JJIsi 0OPATHMBIX H HEOOPATUMBIX TPOIIECCOB.
[uxn Kapuo. HekoMnencupoBanHas Temsora Knaysuyca.

.DHTporHsT KaKk (YHKIMS COCTOSHUS. PacueT W3MEHEHHS SHTPONUH MPU Pa3ITUIHBIX
npoueccax. PacueT WM3MeHEHMsI PHTPONHMM HW30JIMPOBAHHBIX CHCTEM IMpPU HEOOPaTUMBIX
nporeccax.

. Tepmonuaamuveckue noteHmansl: U, H, F, G. Duepruu I'enmbMronbna u ['ub66ca u ux
CBOMCTBA.

Meton xapakTepucTudeckux (pyHKUUN B TEPMOAMHAMUKE.

VpaBuenuss MakcBelsila M HMX  HCHOJAB30BAaHME  JUIS  BBIBOJA  PaA3JIMYHBIX
TEPMOJMHAMHYECKUX COOTHOLICHHIA.

VYpasuenue ['n066ca - ['enpmronbua. 3aBucumocts F 1 G 0T mapamMeTpoB COCTOSIHUS.

. XUMUYEeCKUH MOTeHlHad. XUMHUYECKU MOTEHIMAl WJIeaTbHOIrO0 U HEUJEaIbHOIO ra3os.
Mertop nerydectu. BeruucieHue JIeTy4ecTd U3 ONBITHBIX JaHHBIX.

KosunokBuym Ne3. TepMoanHaMuKa PpacTBOPOB HEIJIEKTPOJIUTOB

1. Onpenienenrie pacTBOPOB U CIIOCOOBI BBIPAXKEHUS KOHIIEHTPALIMU PACTBOPOB.
2. IlapuunanbHble MOJISIpHBIE BeUYMHBL. Y paBHeHue ['106ca - [[rorema u ero nucnosab3oBaHue
B TEPMOJIMHAMHUKE DPACTBOPOB.
. TepmoauHamuKa uieanbHbIX pacTBOPOB. 3akoH Payns, ['enpu.
. OcMoTH4eCcKOe JaBIICHUE.
. 3aBUCUMOCTb PACTBOPUMOCTH TBEPJBIX TEJI OT TEMIIEPATYPHI.
. Kpruockonust u »0ynuockonuss U HUX NPUMEHEHHE Ui ONPEIENICHUS MOJEKYJISIPHBIX
BECOB.
7. TepmoauHaMKKa pealbHBIX pPAacTBOpPOB. Meroa akTuBHOCTEeH. BpiOop cranmapTHOrO
COCTOSIHUS TIPU ONpeieIeHNH KO3PPHUIHEHTa aKTUBHOCTEH.
8. CBsi3p MEXKIYy aKTHBHOCTSAMHU U KOA((UIIEHTaMH aKTUBHOCTEH B OMHApPHBIX PacTBOpPAX.
VYpasuenue [rorema-Mapryieca.

o Olh W

KosutokBuym Ned4. Xumuueckoe u ¢pa3zoBoe paBHOBecue

TepMonMHaMuKa XUMHYECKOIO paBHOBecUsA. XHMHMUYECKOE CpOACTBO. PaBHOBecue B
cucreMe tuna: aA,<=> BB, ; aA,.<=> BB, ; aA,.<=>B8B,
BreiBon wuzorepmbl Bant- T'odda. Tepmommnamudeckas TpakTOBKA O XHUMHUYECKOM
CPOJCTBE.
Buibl KOHCTAHT PaBHOBECHS U CBSI3b MEXKIY HUMH.
3aBUCHUMOCTh KOHCTAaHThl paBHOBecHs OT Temmneparypbl. JuddepeHunansHas u
UHTErpaibHas opma U30Xopbl U n300apsl Bant- 'odda.
Pacder koOHCTAaHT paBHOBECHS IIPU CTAHJAPTHOM M HECTAHAAPTHOM TEMIIepaTypax.
Pacuer paBHOBECHOTO CcOCTaBa.
BinsiHue naBnenus Ha paBHOoBecHbIN cocTaB. [Ipunuun Jle [llatense - bpayna.
['eTeporeHHble XUMHYECKHME PABHOBECHUS M OCOOCHHOCTH HUX TEPMOJMHAMHYECKOTO
OTMCAHUS.
XVMHYECKOE PAaBHOBECHE B PEAJIBHBIX r'a3ax.

['ereporennsie (a3oBble paBHOBecus. OCHOBHBIE MOHATHUA: (aza, cOCTaBHasl 4acTb, YUCIIO

KOMIIOHCHTOB, YHCJIO CTEIleHEeH CBO60I[LI. HpaBI/IJ'IO (1)8.3 I'u66ca u ero BBIBO/I.

11.

TepMOJII/IHaMI/IKa OOIHOKOMIIOHECHTHBIX CHCTEM. ,Z[I/Ial"paMMI)I COCTOAHHUA BOJbBI, CCPHI,

¢dochopa. PazoBbie mepexosl nepBoro ponaa. Ypasnenue Knaiinepona - Kiaysuyca u ero
IIPUMEHEHHE K PA3IUYHbIM (pa30BbIM IIEPEX0/1aM IEPBOTO POAA.
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12.

JIByXKOMITOHEHTHBIE cucTeMbl. Jluarpammbl kuneHus. 3akoHbl [ 'u60ca-Konosamnosa.

Paznenenne BemecTB myTeM IMPOCTOM MEPETOHKU M PeKTU(HKAIUU. A3€0TPOIHBIE CMECH U
HX CBOMCTBA.

13.
14.

Du3NK0- XUMUYECKHM aHaJIn3, €ro CynmHOCTb U IPUMCHCHUC.
I[I/IaI‘paMMBI IJ1aBJICHUA ABYXKOMIIOHCHTHBIX CUCTCM U HMX aHAJIM3 HAa OCHOBC IIpaBUJIa (1)33.

JluarpaMMbl COCTOSIHHS C IIPOCTOM 3BTEKTHKOW; HEOTrPAHWYEHHOW PpPaCTBOPUMOCTBIO
KOMIIOHEHTOB B KMJIKOM U TBEPAOM COCTOSIHMM; OIPAaHHUYEHHON PaCTBOPUMOCTBIO B KUAKOM
U TBEPAOM COCTOSSHUM 3BTEKTHUECKOTO0 W IEPETEKTUYECKOr0 THUIIOB; € OOpa3oBaHHEM
XUMUYECKUX COCIMHEHUM C KOHTPYIHTHOM M MHKOHI'PYIHTHOM TEMIIEPATypOU IUIABICHUS; C
MOJUMOP(HBIM NPEBPAIIEHUEM KOMIIOHEHTOB.

15.

Tpeyronsauk ['n66ca. JlnarpaMmbl pacCTBOPUMOCTH U IIABKOCTH TPEXKOMIIOHEHTHBIX

CHCTCM.

[TpomexyTouHas artectanus (9xK3amer) IPOBOAUTCS B (hopMe yCTHOro cobeceOBaHUs WU

B BUJI€ TECTOBbLIX SaI[aHI/If/'I C OTKPBITBIMH BOIIpOCAMU.

HpOMe)Ky'TO‘lHaSI aTTeCTanuAd (361%6]7’1) OpoBOAUTBCA €  HCIIOJBb30BAHUCM 0ajabHO-

PEUTUHIOBOM CUCTEMBI OLICHUBAHUSI PE3YJIbTaTOB O0YUECHHUSI.

o1

10.
11.

12.
13.

14.
15.

16.

17.

MMPUMEPHBIN NEPEYEHD BOITPOCOB U 3AJJAHUM K DK3AMEHY

[lepBbIif 3aKOH TEPMOAWHAMHKH W €r0 TNPWIOKEHHE K (U3NYECKUM H XHMHUYECKUM
CHUCTEMaM.

Pacuer TemymoBBIX A(PPEKTOB XUMHUECKUX PEAKIU MpPU CTAaHIAPTHOW M HECTaHIAPTHOU
Temneparypax. 3akoH 'ecca. YpaBHenue Kupxroda.

TemnoTsl pacTBOpeHUs: U 00pa3oBaHMsI HOHOB. DHEprus cosbBarauuu HoHOB. [{ukn bopHa-
Xabepa.

TennoemMkocTs U ee 3aBUCUMOCTb OT Temmeparypbl. CBsa3b Cp u Cy 11 uaeanbHOro rasa.
YpaBHeHnue Maiiepa.

[TonuTponHeie MPOUECCHI.

@opMynMpoOBKa U AHAIUTUYECKOE BBIPAKEHUE BTOPOIrO 3aKOHA TEPMOAUHAMUKH. L{uki
Kapno. IIpumenenne BToporo 3akoHa TEpMOJMHAMUKH K U30JIMPOBAHHON CUCTEME.
OHTponusa Kak (YHKLIUS COCTOSHMs. TepMoIuHaMUYecKas BEpOSTHOCTb U €€ CBs3b C
SHTPONUEH.

Pacuer u3aMeHeHUs SHTPONUU NPU Pa3IUYHBIX 00paTUMBIX Ipoleccax. Pacuer uaMeHeHus
SHTPONUH U30JUPOBAHHBIX CUCTEM IIPU HEOOPATUMBIX MpOIIECccax.

TepMoauHaMHUUECKHE TOTEHIIUAIIBI.

Pacuer AG u AF B pusndecknx mporeccax.

XapaktepucTuieckue (QyHKIUH. YCIOBUS M KPUTEPHUHM CAMOIPOMU3BOJIBHOTO IMPOTEKAHHS
MIPOLIECCOB, BEIPAYKEHHBIE Yepe3 XapaKTepUCTHUECKHUe (QYHKIUH.

YpaBHeHus MakcBeiia 1 X UCIOJIb30BaHUE JUIS BBIBOAA PA3IIMYHBIX TEPMOINHAMUYECKUX
COOTHOIIEHUHN

VYpasuenus [ m60ca-I" enpmromnsiia.

XHWMHYECKUE TTOTEHINAIIBI.

Termnosoi 3akoH HepHuera. Ilocrynarsr Ilnanka. Tperui 3akoH tepmoauHamuku. Pacuer
abCOIIOTHOTO 3HAUYEHUS SHTPONUU. Pacuer n3aMeHeHus SHTPOIIMU B XUMHUYECKHX Ipolieccax
IIpU CTaHAAPTHON U HECTAHAAPTHOMN TEMIIEpATypeE.

XHWMHYECKOE PAaBHOBECHE B CHCTEMAaX THIIA:

a) aA me . = bB me . 6) aA eas = bB eas . B) aA me . = bB eas

TepMoauHaMHUUYECKUl BBIBOJ 3aKOHA JEUCTBYIOIIMX MacC. YPaBHEHUE U30TEPMbI PEAKLIUU
Bant-T'odda.
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45

Bunbl KOHCTAaHT paBHOBECHS W CBsI3b MEXIy HUMH. CBS3b KOHCTAaHT PAaBHOBECHUS CO
CTaHJIapTHBIMU U3MeHeHusiMu 3Hepruu ['nd6ca u ['enbMrompia.

MeTopl pacdyeTa KOHCTAaHT PABHOBECHS XUMHUYECKHX PEAKIUH C UCIOJIb30BAHUEM TaOIUI]
CTaHJIaPTHBIX 3HAUEHUH TePMOJIMHAMUYECKUX (DYHKIUH.

3aBUCHMOCTh KOHCTAHTHI paBHOBECHS OT TemrepaTypsl. M300apa u u3oxopa Baut-I'odda.
Bnusinue naBneHHs HAa PaBHOBECHBIM COCTaB. YIPaBIEHUE XUMHYECKHM DPAaBHOBECHEM.
[Tpunnun Jle larense - bpayna.

Pacuer paBHOBECHOTO cocTaBa.

ereporeHHbIe XMUMHYECKHE PABHOBECHS M OCOOCHHOCTH WX TEPMOJAHMHAMHYECKOTO
OIHCaHUS.

I'ereporeHHbICe XUMUYECKHUE PABHOBECHS B PEATBHBIX CHUCTeMaX. METOAbl ONpeNeiIcHus U
BBIYUCIICHHS KOAD(DHUIMEHTA JIETy4deCTH (aKTUBHOCTH ).

[NapumansHbie MOJIIPHBIC BEJTMYMHBI U ypaBHeHUs [ m60ca-/{rorema.

Tepmonunamuyeckuit BbIBOJ 3akoHa Payist u 3akona ['enpu aist uaeasbHbIX pacTBOPOB.
PacTBOpUMOCTh TBEpPABIX BEIISCTB B HJCAIBHBIX U IMPEICIBHO pa30aBICHHBIX pPacTBOpax.
VYpasuenue llpenepa.

Komnnurarusssle cBoiicTBa pacTBopoB. Kprockomnus u 30yJIIMoCKOIUs.

Ocmotunyeckue siBinenus. Y pasaenue Bant-I'odda, ero repmonnnamudeckuii BBIBOJ
TepMonnHaMuKa peabHBIX PACTBOPOB. ATEPMAIbHBIE M PETYJSIPHBIC PACTBOPHI M HX
cBoiicTBa. Meron akTuBHOCTeH. BbIOOp cTaHIApTHBIX COCTOSHUN TMPH OIpeAeTICHUH
XUMHYECKHUX TTOTCHITUAIOB.

Hcnons3oBanue ypaBuenus [ md6ca-/rorema ij1s pacyeToB akTUBHOCTEHN U K03 PHUIIEHTOB
AKTUBHOCTEMN

Mukpo- u MakpococTtossHue cucteMbl. CraTtuctuueckuii ancam6ns ['mb66ca. OcHOBHBIE
MOCTYJIAThI CTATUCTHYCCKON TEPMOJMHAMUKH.

Pacuer uucna muxpococrosHuili no bonbimany. TepMmonnHaMuyeckasi BEpOSATHOCTh U €€
CBsI3b C dHTponueil. @opmyna bonpimana

MornekynsipHasi cymMMa IO COCTOSIHHSIM M CyMMa IO COCTOSHHUSIM MaKpOCKOIHYECKOM
CUCTEMBEI.

Cratuctuyeckas cyMMa MO COCTOSIHUSIM M €€ CBsI3b C TePMOAMHAMHUYECKUMU (PYHKIIUSIMHU:
UHSFuG.

Cymma mno cocrosHusM mnocrynarensHoro aswxenus. U, H, S, C, u Cy, F u G
MOCTYIATEILHOTO JIBFKCHUS.

CyMMa 10 COCTOSIHUSIM BpalllaTeIbHOro U konebarensHoro asmwxenui. U, H, Cp, Cy S, F n
G BpamarensHOro 1 KoJeOaTeIbHOTO JBMKEHUH.

Pacyer KkoOHCTaHT paBHOBeCHS XHUMHUYECKHX peakuuid B HACaTbHBIX Tra3ax MeTOJIOM
CTAaTHCTUYCCKOM TEPMOIMHAMUKH.

TepMmonnHaMuka arperaTHbIX paBHOBecHil. Da3oBbie Mepexoabl MEPBOro poaa. Y paBHEHHE
Knaneiipona-Knay3nyca u ero mpuMeHeHHe K pa3iUyHbBIM (Da30BBIM MepexojaM IMepBOTo
poza.

[IpaBumno ¢a3 ['m66ca u ero npuMEeHEeHHE NMPU aHATN3E PAaBHOBECHUH.

OAHOKOMITOHEHTHBIE cHCTeMBl. Jlmarpamma cOCTOSIHMSL BOXBI, cepbl, (ochopa U uX
omHcaHue C MpUMeHeHueM npasmia (a3 ['md0ca.

Tepmonunamuyeckuii  BbIBOA 3akoHOB KoHoBanmoBa. Pasnmenenwe BemiecTB mMyTem
pexTudukanuu. A3e0TponHbIE CMECH U UX CBOWCTBA.

Jlnarpamma KUTEHHS B Clydae OJHOW paCTBOPUMOCTH KOMIIOHEHTOB B )KHJIKOM COCTOSTHUI
WX OINHCaHHE C MPUMEHEeHHeM npaBmiia (a3 ['mb0oca.

JlmarpamMma KUTNIEHUS B CiIy4ae IIOJIHOM HEPaCTBOPUMOCTH KOMIIOHEHTOB B IKHJIKOM
COCTOSTHMH HMX OIKCaHUE C MpUMeHeHneM mpasuia ¢a3 ['ndoca.

. JlmarpamMma 1iaBiIeHUs JBYXKOMIIOHEHTHBIX CUCTEM C TPOCTOM IBTEKTUKOM.
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46. JIlnarpaMMa IJIaBJICHHUS JIBYXKOMITIOHEHTHBIX CHCTEM, OOpa3ylollMe a) HEOTPAHWYECHHO M

OTPaHUYEHHO PACTBOPUMBbIE TBEpHAbIE PACTBOPHI,

KOHI'PYIHTHON M UHKOHI'PY?HTHOU TOYKOH IUIABJICHMUSL.
47. lnarpaMMbl pacTBOPUMOCTH M IIJIABKOCTH TPEXKOMIIOHEHTHBIX CHCTEM. TpeyroabHHK

I'n66ca

0) XUMHUYECKHE

COEQUHEHHUST C

INVIAHUPYEMBIE PE3YJIBTATBI OBYUEHUSA JJ151 ®OPMUPOBAHUA

KOMIIETEHIIUI

I/IH)IHKaTOPBI JOCTHIKCHUSA
KOMIICTCHIUH

Pe3yabTaThl 00yueHus
(3HaTh, yMeTb, BJIA/IETh)

IIpouenypa oueHuBanus

HJIK onk-1,2
[Ipennaraer nHTEpHIpPETALINIO
PE3yNIbTaTOB COOCTBEHHBIX
9KCIIEPUMEHTOB U PACYETHO-
TEOpEeTUYEeCKUX paboT ¢
HCIIO0JIb30BaHUEM
TEOPETUYECKIX OCHOB
TPAaAUIUOHHBIX U HOBBIX
pa3aenoB XUMHUU

3HaeT: TeOPETUYECKHE OCHOBBI
XUMHYECKOUN TCPMOANHAMUKHU U
IIPaKTUYECKOE IPUMEHEHUE
3aKOHOB M 3aKOHOMEPHOCTEU
XUMHUYECKON TEPMOJAUHAMUKH IS
PEeIICHUA KOHKPETHBIX 3a4a4 ITpH
OIMCAaHUU CBOWCTB PacTBOPOB,
¢)a30131>1x, XUMHNYCCKUX U
a/IcOpOLIMOHHBIX PABHOBECUH

CobecenoBanue B hopme
KOJUTOKBHYMa.
Brimonxnenue
MPAKTUICCKUX U
KOHTPOJIbHBIX paboT,
TECTHUPOBAHUE.

YMmeer: permiaTh TUIIOBBIE
YHCIIEHHBIE U TpauuecKue
ydeOHBIC 33]]a4H 110 XUMUICCKOM
TEPMOAMHAMHUKE : BBITIOIHSATD
TEPMOJIMHAMUYECKHE PACUETHI,
IIPOBOJIUTH 00pabOTKY, MEPBUYHBIN
aHaJN3 ¥ UHTEPIPETAIHIO
pe3yabTaTOB COOCTBEHHBIX
HKCIEPUMEHTOB M PACYETHBIX
3aJa4 0 XMMUYECKOH
TEPMOJIMHAMHKE C TIPUMEHEHUEM
€€ OCHOBHBIX 3aKOHOB U

CobecenoBanue B popme
KOJIJIOKBHYMA.
Brinonnenue
PaKTUYECKHUX,
1a00paTOPHBIX U
KOHTPOJIbHBIX PadoT.
Ot4etsl 0 1a0OPATOPHBIM
paboTtam.

3aKOHOMEPHOCTEN
HI[Komr:.1 Baapeer: BrimosnineHue
Pa60Ta€T C XUMHUYCCKUMHU | HABBIKAMHA IMPOBCACHU A Ha60paTOpHBIX pa60T.
BEIIECTBAMH C COOJIFOJICHHEM | XUMHUYECKOTO u

HOPM TEXHUKH 0€30I1aCHOCTH

TCpMOXI/IMI/IquKOFO 3KCHepI/IMeHTa
C TMpUMEHEHHEeM O000pyI0BaHUS
XUMUYECKONH  Jlaboparopuui ¢
COONIOZICHUEM TIpaBWJI W HOPM
TEXHUKH 0€30I1aCHOCTHU

HJ[Konk:2.3
[TpoBoaut CTaHJapTHBIE
omepanuu JIsl  ONpeAesICHUs
XUMUYECKOTO W (ha3oBoro
cocraBa BCIIESCTB i
MaTepuaioB Ha X OCHOBE

YmMmern. MMPpOBOAUTH XUMUYCCKUC U
TEPMOXUMHYCCKUEC SKCIICPUMCHTBI
1o nmpeajraraCMbIM MCTOAHUKAM.

Brimonnenue
71a00paTOpHBIX padoT.

Bnapeer: HaBbikamMu 00pabOTKU
pE3yJIbTaTOB 3KCIIEPUMEHTA.

OTuetsl 0 1a00PATOPHBIM
paboTtam.
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HIKonxs.1
[Ipencrasnser

pe3yabTaThl

pa6OTBI B BHJAC oOT4YCTA IIO0

CTaHJAPTHOU
PYCCKOM SI3bIKE

dbopme Ha

YMeTb: NPEACTaBIATh PE3yIbTATHI
TEPMOXUMHYUECKUX
9KCIIEPUMEHTOB, MCCIIeJOBAaHUN
CBOWCTB pacTBOpOB, (a30BBIX U
XMMHYECKMX DPABHOBECHH B BH[E
OTYeTa COIJIACHO TpeOOBaHUSM B
JaHHOW 00JIaCTH XMMHUH

IIpoTOKOJIBI ¥ OTYETHI IO
n1abopaTopHBIM paboTam
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HporpaMMa OLCHUBAHUSA KOHTPOJJIMPYEMBIX KOMIIeTeHII M :

Tema unu pazgen | Kog unaukaropa [Inanupyemblii [Tokazarenb Kputepuit onenuBanust HanmenoBanue
l[I/ICLII/IHJII/IHBIl KOMIIETEHIINHT pe3ynbTaT 0C?
TK® nA*
2.1.1 TlepBolii 3aKOH NAKonxk-1.2 3HaTh: 3unaer:  dopmynupoBky, | Bmageer matepuanom, YO, K, K, T
TEPMOJIMHAMMKH U €ro [Tpennaraer TEOpEeTUYECKHE MaTeMaTHYeCcKoe IPE/CTaBICHHBIM B
IPUMEHEHHE K UHTEPIPETANIO | OCHOBBI XHMHYECKOH BBIpaKEHUE nepBoro | pazzgene 2.1.1
(Gu3nYecKUM cucTemMaM | pe3yJibTaToB TEPMOJIMHAMUKH. 3aKOHa TEpMOJUHAMUKU U | «Bompocsl s
COOCTBEHHBIX YmMmeTs: pemarpb | ero pUMEHEHHE K | YCTHOTO
9KCHEPUMEHTOB | THUIOBbIE YMCJICHHBIE | (PU3UYECKUM CUCTEMAM. cobecel0BaHUA»,
Y PacyeTHO- u rpadguueckue | Ymeer paccuuThIBaTh | KOJUIOKBHYM 1, Ne 1-6.
TEOPETUYECKUX | yueOHbIe 3a7jauu U3MEHEHHE BHYTpEHHEH
pabot ¢ SHePIUH CHCTEMBI, TCILIOTHI | L crmiI 2/3 u3 Beex
HCIIOJIb30BAHHEM U paborbl B (usmueckux | 331aHHN  KOHTPOJBHON
TEOPETHYECKHX nporieccax, nposomuts | Pa00THI Nel .
OCHOB NepBHUHBIi  aHanu3  u | LIPABIJIBHO OTBETWI Ha S
TpaJMIHOHHBIX UHTEPIIPETALNIO 2/3 BOMIPOCOB TECTA 10 33
M HOBBIX DPe3yIIbTAaTOB. teme «Tepmoxumus» ;%
2.1.2 TIlepBelif 3aKOH | Pa3AEIOB XUMUU | 3HATH: 3Haer: Bnaneer wmarepuanom, | YO, K, K,
TEPMOJIMHAMHUKH M €Tro TEOpeTUYEeCKHe OcHoBHOM 3aKOH | MpeJICTaBICHHBIM B|T.,O
IpUMEHEHHE K OCHOBBI XMMHYECKOH TEPMOXUMHH M CIIACTBUS | pa3ziene 212
XUMHUYECKHM CHCTEMaM TEPMOJIMHAMUKH. u3 3aKOHa I'ecca; | Bonpochl 11st yCTHOTO
YMmers: peliarh | 3aBUCUMOCTh  TEIJIOBOrO | cobeceoBaHuUs,
TUIIOBbIE YHCICHHbIE | 9pdekTa  peakuud  OT | KOJUIOKBUYM 1,
)51 rpaduvecKkre | TeMIeparypsl U ypaBHeHue | Bompockl  Ne  7-10.
3aa4u Kupxrodda. Pemmn 2/3 BCEX
Ymeer: paccUUThIBaTh | 3aJJaHUN KOHTPOJIBHOU
TEIIOBOM 3 dexT | paboThl Ne 2.
XUMU4ecKor peakumu mpu | IIpencraBunm — oT4eTsl
CTaHIapTHOMN U | 1o 71a00paTOPHBIM
HECTaHIAPTHOMN paboraM 1o  Teme
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TeMIeparype. «Tepmoxumus».
2.1.TlepBerit 3akoH | MAKonk-2.1 Baanersn: Baaneer HaBbIKAMH Brmonnunn 41 Y0, 0
TEPMOIMHAMHUKH. PaGotaer C | HaBBIKaMH paboThl Ha prbOpax, 1a60paTOPHBIX PabOTHI
Tepmoxumus XUMHUYECKIUMHU MIPOBEICHUS MIPUMEHSIEMBIX IS o TeMe
BEIIECTBAMH  C | XMMHYECKOTO U | OIpeereHHsl TEeIIOBhIX «Tepmoxumus».
co0JIr0IeHnEeM TEPMOXUMHYECKOTO | 3PPEKTOB peakiuii u
HOPM  TEXHUKH | IKCIIEPUMEHTa  C | TEIUIOT (PU3HUYECKUX
0e30macHOCTH MIPUMEHEHUEM MIPOIIECCOB C COOJIIOICHUEM
o0opynoBaHus MIPaBWJI U HOPM TEXHUKH
XUMHYECKOHU 0€e30I1acHOCTH,
nabopaTopum c
co0IroieHNEM
MpaBWJI U  HOPM
TEXHHUKHU
0€30MacHOCTH
NKomnk2.3 YMern: npoBOAUT Ymeer Brmommann 4|1 O
[TpoBoaut XUMHUYECKUE U MPOBOANTH XUMUYECKHE U | IaDOpaTOPHBIX PaOOTHI
CTaH/IapTHBIC TEPMOXUMHUYCCKHEC TEPMOXUMHYCCKHE o TeMe
omepanuu  JUId | SKCIIEPUMEHTHI IO 9KCIIEPUMEHTHI TI0 «Tepmoxumus».
oTpeICIICHUS npeJIaraeMbIM npeuiaraeMeiM MeToaukam | Jlomyctumo He Oosee
XUMHYECKOTO ¥ | METOIHMKAM. Ha CTaHJIAPTHOM l-otfi ommOku mpu
¢azoBoro Buaaners: HaBbIKaMu | 000PYIOBaHUH, pacuere TETIOBOTO
cocTaBa BemiecTB | 00paboTku MIPUMEHSIEMOM IS 3HAUEHUS
¥ MaTepuajoB Ha | Pe3yIbTaTOB TEPMOXUMHUICCKHIX KaJIOpUMETPA,
WX OCHOBE IKCIIEPUMEHTA WCCIIETOBAHHA. COCTaBJICHHUH
Bananeer HaBbIKaMU TEPMOXUMHICCKHIX
H/Komxe.1 Ymers: 00paboTKH Pe3yIbTaTOB YpaBHEHUN U pacyere
[IpencraBnser MIPEACTABIATH TEPMOXHUMHYECKUX TEIUVIOBBIX 3P PEKTOB
pe3ynbTaThl PE3yIbTATHI HKCIEPUMEHTOB: pacueTa (buznuecKux u
paboOTBl B BHUJC | TEPMOXHUMHYCCKHUX TETJIOBOTO 3HAYCHUS XUMHYECKHX
oTueTa MO | SKCIIEPUMEHTOB, KaJIOpUMETpPa, COCTABIIECHUS | TIPOIIECCOB.
CTaHJIapTHOMU HCCIIEIOBAHU I YpaBHEHUH TEIJIOBOTO [IpencraBun BCE
dbopme Ha | CBOMCTB pacTBOpPOB, | OajlaHca; pacueTa OTYETHI 1o
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PYCCKOM si3bIKE | (ha30BBIX 1 | TeIIoBbIX 3 PeKToB 1a60paTOPHBIM
XUMHAYECKUX XUMHAYECKHX PEaKIUi. pabotam 1O  Teme
paBHOBECHiI B BHJE| YMeeT: NPEICTaBIISITh «TepMoXUMUSI». B
oTyeTa COTJIACHO | PEe3yJIbTaThI COOTBETCTBUU c
TpeOOBaHUSIM B | TEPMOXUMHYECKUX TpeOOBaHUSIMHU B
TaHHOU 00J1acTH | SKCTIEPUMEHTOB B BHJIC TAHHOU obmactu
XUMHHA OTYeTa COrJIaCHO XUMHHA
TpeOOBaHUSIM B TAHHOMN
00JacTu XUMHH
2.2, 23 Bropoit u | UWIKonk-12 3HaTh: 3Haer: Bnaneer marepuanom, | K, K, T
TPETH 3akoHkl | [Ipemmaraer TEOPETUICCKHEC (bOpMYITHPOBKH, IPE/ICTaBJICHHBIM B
TEPMOJIUHAMHKH. UHTEPIPETAINUIO | OCHOBBl XMMHUYECKOH MaTeMaTHUECKUE paznene 2.2 -2.3
TepmoauHaMudeckue pe3yabTaToB TEPMOTMHAMHUKH BBIp@KEHUS BTOpPOro u | Bompocs! st ycTHOTO
MOTEHITHAIIBL. COOCTBEHHBIX YMmern: TPETHETO 3aKOHOB | coOece0BaHusl.
9KCICPUMEHTOB | peliaTh THIIOBBIC| TEPMOAMHAMUKH; Komnoksuym 2,
U pacueTHO- YHCJICHHBIC 1| KpUTEPUH Borpock Ne 1-7.
TEOPETUYECKUX | TpadUvecKue CaMOITPOU3BOJILHOTO
pabor ¢ y4eOHbIe 3a1a49n MPOTEKAHUS TIPOIIECCa. Permmn 5 23 w3 Beex
HCIOJIb30BAHHEM Vmeer: 3a/laHui  KOHTPOJIbHOU
TEOPETHYECKHX perarh Tunosbie | Pa0OTHI Ne 3.
OCHOB pacueTHBIE 3aa4M [0 TEME lIpaBuiIbHO OTBETHII Ha

TPAAUIIUOHHBIX U

«BTopo# u TpeTuil 3aKOHBI

2/3 BOIpPOCOB TeCTa IO

HOBBIX Pa3JIeNioB TEPMOJIUHAMUKI: Teme «Bropo#t
XMMHH paccuuThIBaTh M3MeHeHue | TPCTHH 3aKOHbI
SHTPOTHH B xome | TEPMOJMHAMHKHY
(Gu3MYEeCKUX MPOLECCOB U
XUMHUUYECKUX peaKmii;
abCcoOTHOE 3Ha4YeHHe
SHTPOIINH; M3MEHEHHE
TEPMOIMHAMHYIECKUX
MOTEHIHAJIOB npu
XUMHYECKHX  TIPOLECCaX;
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OLCHUTH BO3MOXXHOCTb
CaMOIIPOU3BOJILHOT'O
IIPOTEKAHUS IIpoLeCcca.

3.3 Xwummueckoe U | UIAKonk-1.2 3HaTh: 3Haer: Bnaneer wmarepuanom, | YO, Ki, K,
a7coOpOLMOHHOE IMpemnaraer TEOPETUYECKHE 3HAET OCHOBHBIE 3aKOHBI M | IPEICTABICHHBIM B|T
paBHOBecHE MHTEPIPETAIUIO | OCHOBBI XHMHYECKOM 3aKOHOMEPHOCTH paszene 3.3 Bompocst
pe3yJIbTaTOB TEPMOJMHAMUKH TEPMOMHAMHYECKOTO st YCTHOTO
COOCTBEHHBIX YMmersb: ONUCAHUSI  XUMHYECKOTO | cobece10BaHus.
SKCIIEPMMEHTOB | PELIaTh THMIIOBBIE PABHOBECHSI, Bubl | KostokBuym 4,
¥ PacueTHO- YUCIICHHbIE ¥| KOHCTaHT XUMHUYECKOTO | Borpocsl Ne 1-9.
TEOPETUYECKHUX | rpadpuuecKue PaBHOBECHS, CBSI3b MEKIY
pabor ¢ y4eOHbIE 3a1a49K HUMH, ypaBHEHHS PGHII/IJIU 23 w3 Beex
HCIIOJIb30BAHHEM U30TEPMBI,  W30XOpHl M | 3&/aHUH  KOHTPOJBHON
TEOPETUUECKHX u300ape1 Baut-T'odda. paboter Ne 4.
OCHOB Ymeer: paccumThIBaTh | |IPABUILHO OTBETHII HA
TPaJUIIHOHHBIX U KOHCTAHTBl ~ XMMHUeckoro | 2/3 BOTPOCOB TECTa O
HOBBIX Pa3JIeNioB paBHOBECHS TemMe  «XHMMHYECKOe
XUMAH TEPMOJANHAMHUIECKAM paBHOBECHC»
METOAOM IPU CTaHJIAPTHOU
u HECTaHIapTHOM
TEMIIEPATyPe; PABHOBECHBIH
COCTaB.
NKonk2.1 Baangern: Ymeer Brmomann VO, O
PaGoraer ¢ HaBBIKAMU IPOBOJUTH XUMUIECKUE 1abopaTopHyl0 paboTy
XUMUYECKMMH IPOBEIEHUS SKCIIEPUMEHTBI 110 no Tteme. IlpexcraBun
BEIECTBAMH C XUMHYECKOTO Y| TIpe/yIaraeMbIM METOIMKAM | OTYET B COOTBETCTBUM
COOIIIOIEHNEM TEPMOXMMHMYECKOTO | Ha CTAaHAAaPTHOM C TpeOOBaHUAMH B
HOPM TEXHUKU IKCIIEPUMEHTA | 0Gopyn0BaHUH. JIAHHOI obnactu
0€30MacHOCTH pUMEHEHHEM Buiajgeer HaBbIKaMu XUMHUH
WK onkza o60pyu03aliml 00paboTKH pGSy?ILTaTOB
TTpoBouT XUMHUYECKOM 3KCIIEPUMEHTOB: pacyera
CTamapTHbE naboparopuu | KOHCTAaHTBI PABHOBECHSL.
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oreparyu JJist
OIpeICTICHUS
XUMHYECKOTO
dazoBoro
COCTaBa BEIIECTB

cOOJTI0ICHUEM TIPABHII
U HOPM  TEXHHKH|
0e30macHOCTH
YMers: IpOBOIUTH
XAMUYECKHE U

YMeeT: NpeACTaBIATh
pe3yabTaThl
JKCIICPUMEHTOB, B BUJIC
OTYEeTa COrJIacCHO
TpeOOBAHUAM B JaHHOM

Y MaTEepHaJIOB HA | TEPMOXHUMHUYECKHUE 00J1aCTH XUMUH
UX OCHOBE SKCIIEPUMEHTHI 11O

npeaJiaraeMbIM

METOJIMKaM.

Baagerb: HaBbIKaMH|

00paboTKu

pe3yabTaToOB

SKCIIEPUMEHTA.
N Komnxes.1 YMmerhb: [IpenacraBun otuer B | O
[Ipencrasnser MPEJICTABIATh COOTBETCTBUH c
pe3yabTaThI pe3yabTaThl TpeOOBaHUSIMU B
paboTel B BHUJE | TEPMOXUMHUYECKUX JaHHOM obactu
oT4yeTa Mo | AKCIIEPUMEHTOB, XUMHHU
CTaHIAPTHOU HCCIeIOBaHUM
dbopme Ha | CBOMCTB  pPacTBOPOB,
PYCCKOM SI3bIKE (hazoBbIX H

XAMUYECKHUX

paBHOBECHII B BUJE

oTyeTa COIJIaCHO

TpeOOBaHUSM B

JTaHHOM o0yacTh

XHUMHH

3.1 TepmomuHamMuKka NKomnk-1.2 3HATh: 3Haer: KoJuratuBHele | Bimaneer wmarepuanom, | YO, K., K,
pacTBOpOB [Ipennaraer TEOPETHUUECKUE CBOMCTBa pacTBOPOB. MpEeACTaBICHHBIM B|T,O

WHTEPIPETALMIO | OCHOBBI XHUMHUYECKOH YMeer: paznene 3.1 Bompocsl
pe3ynbTaToOB TEPMOIUHAMUKHU paccuuTaTh U3MCHEHUE | IS YCTHOTO
COOCTBEHHBIX YMeTh: TIOHWIKEHUSI  TEMIEPaTyphl | cOOeCeJ0BaHUS:
HKCIIEPUMEHTOB | peniaTh TUTIOBBIE 3aMep3aHus pacTBoOpa, | KOJUIOKBUYM 3,
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U pacueTHo- YHCIICHHBIE Y| NOBBIIIEHUST TemIeparypsl | Borpocs! Ne 1-8.
TEOPETUYECKUX | rpaduueckue KuneHus  pactBopa U | I[IpaBuibHO oTBeTHN Ha
pabort ¢ yueOHble 3aaun W3MEHEHMSI JlaBJieHus | 2/3 BOIPOCOB TecTa IO
HCII0JIb30BaHUEM HACBILLIEHHBIX ~ [IApOB B | TEME «PactBOpBI».
TEOPETUYECKUX 3aBUCUMOCTH or | HonyctuB He Ooiee 1
OCHOB KOHLIEHTPALlUU pacTBOPA. OLINOKH pu
TPaJULMOHHBIX U BBIIIOJIHEHUH

HOBBIX pa3/ieJIoB MIPaKTUYECKUX 3aJaHUI
XUMHHU

UKonk2.1 Baagern: Ymeer Bremonaun 21VY0,0
Pabotaer c HaBbIKaMU NPOBOJUTH XUMHYECKHE U | JJabopaTopHbIe pabOTHI
XUMHUYECKHUMHU IIPOBEACHUS 9KCHEPUMEHTHI 110 o TemMe
BELIECTBAMH C XUMHYECKOI0 Y| npeajgaraeMbeiM Meroaukam | «TepmonnHamuka
coOuroIeHEeM TEPMOXUMHYECKOr0 | Ha CTaHJapTHOM pPacTBOPOBY.

HOPM TEXHUKH JKCIIEPUMEHTA ¢ 00opyaOBaHuUH, [IpencraBun  oTueTs
0e301acHOCTH IIPUMEHEHUEM MIPUMEHSIEMOM AJIs1 o 1a00paTOPHBIM
MK omezs 060pyn013a131/151 TEPMOXAMHIECKHX pabotam 1o  TeMme
TposomuT XUMHYECKON HCCIIEIOBaHUM. «TepmoguHamuka
CTAHIAPTHEIS naboparopuu ¢ Buaapgeer HaBbIKaMu PacTBOPOBY. B
P —— co0JIr0/IeHHEM MTpaBUJ] 0OpabOTKU Pe3ysIbTaTOB COOTBETCTBUU C
B — U HOPM  TEXHMKH HKCHEPUMEHTOB: pacyeTa Tpe6013vaHnaMH B
XHMIGECKOro I 0e30macHOCTH MOH)KEHUS TEMIIEPATyphl | JaHHOU o0nacTu
(ba3oBoro YMeTh: IpOBOAUTH | 3aMep3aHusi pacTBOPA, XUMUH.

cocCTaBa BEUICCTB

XUMHUYCCKUC U

OIIPCACIICHUA MOJ'ISIpHOﬁ

1 MaTepuanoB Ha, | TCPMOXHMITIECKHE Macchl BEIIECTBA METOJIOM

HX OCHOBE IKCTIEPUMEHTHI 10 KPHOCKONUH TEMJI0BOTO 1
npeJIaraeMbiM JIp. CBOWCTB PacTBOPOB
METOJIUKAM. YMeeT: npeacTaBisiTh
Baanerb: HaBbIKaMM| Pe3yJIbTATHI
00paboTKH HKCHEPUMEHTOB
pe3yIbTaTOB UCCIIEIOBaHHS CBOMCTB
IKCIIEPHMEHTA. pacTBOPOB B BHJIEC OTYETA

37




NAKonke.1 Ymern: COTJIACHO TPEOOBaHUSM B [IpencraBun otyetsl o | O
[Ipencrasnsier MPEACTABIATh JTaHHOU 00JaCTH XUMUH 1a060paTOPHBIM
pe3ynbTaThl pe3yabTaThl pabotam 1o  TeMme
paboTbl B BHJIE | TEPMOXUMHUYECKUX «TepMmoannamuka
oTyera 10 | DKCIIEPUMEHTOB, pacTBOPOBY. B
CTaHJapTHOU HCCIIEI0BAHUI COOTBETCTBUU c
dopme Ha | CBOWCTB  pPacTBOpPOB, TpeOOBaHUSIMU B
PYCCKOM SI3bIKE (ha3oBbIX u JAHHOMN obnactu
XUMHUYECKUX XUMHUHU.
paBHOBECHI B BHUIE
oTyera COTJIACHO|
TpeOOBaHUSIM B
JTAHHOU oOiactul
XUMUU
3.2. ®azosbie | UAK onk-1.2 3HaTh. 3HaerT: Bnaneer wmarepuanowm, | YO, Ku, I13
paBHOBECHS. [Ipennaraer TEOPETUYECKHUE MTOHATUINHBIN anmnapar | IpeICTaBICHHBIM B
OIHOKOMIIOHEHTHBIE MHTEPIIPETAINIO | OCHOBBI (pu3mueckol| paznena 3.2,  ycrnoBus | paaene 3.2 Bompockl
CUCTEMBI pe3yabTaToOB XUMUHU. (hazoBoro paBHOBecHsl, | s YCTHOTO
COOCTBEHHBIX Ymers: SIBJICHUS MOHO- u | cobeceI0BaHuUs:
HKCIIEPUMEHTOB | periaTh TUTIOBBIE YHAHTUOTPOIIUU U | KOJJIOKBHYM 4,
U PacueTHO- YUCJICHHbBIE Y| OCHOBHBIE THUIIBI quarpamm | Bompocsl Ne 10-15.
TEOPETHUECKUX | rpaduyecKue OJTHOKOMITOHEHTHBIX Boimonamn BCE
paboT ¢ yueOHbIe 3aauH: CUCTEM. NPaKTUYECKHUE 3a/IaHUs
HCIIOJIb30BaHUEM Ywmeer: o JTuarpaMMam
TEOPETHUUECKUX BBIYUCIISITh U3 | COCTOSIHUSI, JOMYCTUB
OCHOB JKCIEPUMEHTAIIBHBIX He 6onee 1 ommoOku.
TPaAUIIMOHHBIX U JAHHBIX
HOBBIX pa3/ieJIoB TEPMOIMHAMHYECKHE
XUMUHU CBOMCTBa BeIlleCTBA:
SHTAJBITUIO WCIIapeHusl,
SHTPOIHIO UCTIAPEHHUSI.
Baapeer:
HaBbIKAMU MIPUMEHEHUS
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3gaHui mo teMe «dPa3oBEIe

paBHOBeECHS.
OOHOKOMIIOHEHTHEIC
CHUCTEMBI» JUIsl  pacuera
TEPMOJUHAMUYECKUX
CBOMCTB BeEIIEeCTBa
NKonk2.1 Baagern: Baageer: HaBBIKaMHU | BeITOTHUIT aBe | YO, O, I13
PaGoraet c HaBBIKAMH MIPOBEJICHUSI DKCIEPUMEHTA | 1a00paTOpHBIC PabOTHI.
XUMHYCCKUMHU MPOBEJICHUS B YCIIOBUSIX BakyyMa, | [IpeacraBun ot4yersl no
BEIIECTBAMHU C XUMHYECKOT'0 U | DKCIIEPUMEHTAIILHOTO 1a60paTOPHBIM
COOII0AEHUEM TEPMOXHUMHYECKOTO | ONpECICHUS JIaBjeHus | pabotaM MO  TeMme
HOPM TEXHUKH JKCIIEPUMEHTA c | mapoB WHIUBHUIYyaIbHOU | «Da30Bbie paBHOBECHUS.
0€e30I1acCHOCTH MPUMEHEHUEM JKUJIKOCTH  Npu  pasHbIX | OTHOKOMIIOHEHTHBIE
o0opyoBaHusA TeMIIepaTypax; CHCTEMBIY. B
XHUMHYCSCKOHN YMeer: npoBOIUTH COOTBETCTBUH c
nabopaTopuu C | XxuMHYeCKHue TpeOOBaHUSIMU B
COOIIIOIcHUEM SKCHEPUMEHTBI JIsI JTaHHOM obnactu
MpaBUJ W  HOPM | YCTAaHOBJICHUS XUMHH.
TEXHUKH TEPMOJIUHAMHYECKUX Brmonann BCE
NKonk2.3 0e30MacHOCTH CBOWCTB UHJIUBUAYAJIBHBIX | MMPAKTUYECKUE 3aJaHUS
[IpoBonut YMmeTh: IpOBOIUTH BEIIIECTB 10 10 JyarpaMMmam
CTaHJapTHbHIC XUMHYECKHE U MpeJiaraeMbIM COCTOSIHMSI, JIOTTYCTHB
Onepaluu s TEPMOXUMHUYECKUE METOJIMKaM. He Oonee 1 ommOKwy.
onpeeIeHus SKCTIIEPUMEHTHI 110 Baapgeer: HaBBLIKAMH
XUMHYECKOT'0 U MpeAJiaraeMbIM 00paboTKH  pe3yibTaTOB
¢dazoBoro METOIUKAM. IKCTIEPUMEHTA.
cocTaBa BellecTB | Biaaern:
¥ MaTepHaJIOB Ha | HAaBBIKAMH
UX OCHOBE 00paboTku
pe3yJIbTaTOB
HKCIIEPUMEHTA.
N Konke.1 YMmerh: Ymeer: MPEJCTABIIATh
IIpencrasnsier MPEACTABIAThH pe3yabTaThl
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pe3yibTaThl pe3ybTaThI 9KCIEpPUMEHTOB B  BUJE
paboThI B BUJE TEPMOXUMHUYECKHUX oTyeTa COIIACHO
oT4eTa 1o 9KCHEPUMEHTOB, TpeOOBaHUSAM B JIaHHOU
CTaH/IapTHOM HCCIIEI0OBaHUI 00JIaCTH XUMHHU
¢dopme Ha CBOWCTB PacTBOPOB,
PYCCKOM SI3bIKE (ha3oBbIX u
XUMHUYECKUX
PaBHOBECHI B BHJIE
oT4yeTa  COIVIACHO
TpeOOBaHUSIM B
JTAHHOU o0Jactu
XUMHA
3.2 ®a3oBbIE NAK onx-1,2 3HaTh. 3Haert: Bnaneer wmarepuanom, | YO, Ku, I13
paBHOBecus. [IByx- n IIpenmaraer TEOPETUYECKUE MTOHATUMHBIN amnmapar | IpeAcTaBICHHbIM B
TPEXKOMIIOHEHTHbBIE UHTEpIpEeTallio | OCHOBBl (u3nyeckol paznena 3.2, ycnoBus | pazaene 3.2 Bompocbl
CUCTEMBI pe3yJIbTaToB XUMHH. ¢bazoBoro paBHOBecHs, | IS YCTHOT'O
COOCTBEHHBIX YMmern: npaBuino (a3 I'mbOca; | cobecenoBaHus:
AKCIIEPUMEHTOB | peuiarhb TUIIOBBIE KJIaccU(UKAIIIIO U | KOJUIOKBUYM 4,
Y pacyeTHO- YHCIICHHBIE Y| OCHOBHBIE THUIBI auarpamm | Bormpocsl Ne 10-15.
TEOPETUYECKUX | TpaduvecKue KHUIICHHUS, TUIaBJIE€HUS JBYX- | BeimonHun BCE
pabort ¢ yueOHbIe 3aauu: U TPEXKOMIIOHEHTHBIX U | IPAKTUYECKHUE 3aTaHUs
HCIIOJIb30BaHUEM CHUCTEM. o Juarpammam
TEOPETUUECKHUX Ymeer: CTPOMTH U | COCTOSIHUS, JOIYCTHB
OCHOB aHAJIM3UPOBATh JAUarpaMMsbl | He Oosiee 1 ommOKH.
TpaJMLIUOHHBIX U COCTOSIHUS JBYX- "
HOBBIX Pa3/ieJoB TPEXKOMIOHEHTHBIX CUCTEM
XUMHUU
N AKonk2.1 Baagern: Baaneer: HaBBIKaMH | BBIMOJIHUI ase | YO, O, I13
Paboraet c HaBbIKaMU MPOBEJICHUSI HKCIEPHUMEHTa | J1abopaTOpHbIe pabOTHI.
XUMHUYECKUMHU IIPOBEJICHUS B ycIOBMSX  BakyyMa, | [IpencraBuin otueTsl o
BEILIECTBAMH C XUMHUYECKOTO U | 9KCHEPUMEHTAIBHOIO 1a00paTOPHBIM
COOJIIOICHHEM TEPMOXMUMHYECKOTO | ONpEAEICHUS JaBleHUs | paboTaM 1Mo TeMe
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HOPM TEXHUKH JKCIIEPUMEHTA c | mapos UHAUBUAYaIbHON | «Da30Bble paBHOBECHSI.
0e30MacHOCTH IIPUMEHEHUEM KUJAKOCTH TpH  pasHbX | [IByx- u
o0opynoBaHus TeMIepaTypax; TPEXKOMIOHEHTHBIE
XUMHUYECKON YMmeer: npoBOIUTH CUCTEMBI». B
naboparopuu C | mpocThle Onepanuu Mo COOTBETCTBUU C
co0uroIeHIEM IpeaaraéMplM TpeOOBaHUSIMHU B
NpaBWJI U HOPM | METOJUKAM U MOJy4aTh JTaHHOU obnactu
TEXHUKHU IKCIIEPUMEHTAIILHBIC XUMHUH.
NKonk2.3 0€30MacHOCTH JaHHBIE JJIs1 TOCTPOCHUS Boimonuun BCE
[TpoBoaut YMerh: mpoBoaAUTh | (hAa30BBIX JUATPAMM IPAKTUYECKHUE 3aTaHUs
CTaHIapTHbBIE XUMHYECKHE U Pa3TUYHBIMU METO/IAMU: o Juarpammam
orepanuu s TEPMOXUMHUYECKHE TUTPOBAHUS, BU3YAJIbHOTO | COCTOSIHUS, JIOILYCTHB
onpeeneHus 9KCIIEPUMEHTHI 110 HaOJI0IeHUS, KPUBBIX He Oosiee 1 ommOKH.
XUMHUYECKOTO U | IpeularaeMbIM OXJIKJCHUS U Jp.,
¢dazoBoro METOIMKAM. paborarh Ha
cocraBa BeulecTB | Biagers: pedpakromerpe. Mo
¥ MaTepUaJIOB HA | HABBIKAMU npeagaraeMbiM
UX OCHOBE 00paboTKu METOJIUKaM.
pe3yJbTaToB Baapeer: HaBbIKaMU
DKCIEPUMEHTA. 00paboTKH  pe3yabTaToOB
JKCIIEPUMEHTA:
IIOCTPOCHHUS Tuarpamm
COCTOSIHUSI JIBYX- "
TPEXKOMIOHEHTHBIX
CUCTEM
N Komnxe.1 Ymerhb: Ymeer: MPEJICTABIIATh VO, O, I1I3
[Tpencrassier MIPEICTaBIATh PE3yNbTATHI
pe3yNbTaThl pe3yNbTaThI SKCIIEPUMEHTOB B  BUJE
paboThI B BUIE TEPMOXUMHYECKHUX oTyeTa COIIACHO
oTyeTa 1o JKCIIEPUMEHTOB, TpeOOBaHUSIM B JITaHHOM
CTaHapTHON UCCIIeI0BAaHHH 00JacTu XUMHH
dopme Ha CBOMCTB pacTBOPOB,
PYCCKOM SI3bIKE (ha3oBbIX u
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XUMHYECKHUX
PaBHOBECHI B BHJIE
oTyeTa  COIJIACHO

TpeOOBaHUSIM B
JTAHHOU oOactu
XAMUHA

YO — ycrasiii onpoc, Kin — komnmoksuym, O — otuet no naboparopHoit padore, K — kontponbnas pabota, T — tecTt, [13 — nmpakTuueckoe 3agaHue.
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KPUTEPUU OLUEHNBAHUA PE3YJIBTATOB OBYUEHUA:
@) NPOMENCYMOYHAA ammecmayus - 3a4em

B coomseemcmeuu ¢ banvho-peiimuneosol cucmemou HI'Y Ons nonyuenus savema no

oucyuniune «Duzuueckas xumus. Xumuueckas mMepMOOUHAMUKA» CMYOEHmM)y HeoOdX00uUMOo
Habpams He mernee 60 6annos.

1.

OO0s3aTenbHBIM YCIIOBHEM SBIISICTCS BBINOJNHEHUE CTyaeHToM 11 maGopaTopHbIX paboT 1o
JAHHOM IUCLUIUIMHE, MOJArOTOBKa M cladya or4eroB 1o JIP, BbINOJIHEHHE MPaKTHYECKUX
3aJJaHuii B BUJIE KOHTPOJBHBIX paboT u TectupoBanue. [Ipu BeimonHeHnn 1a00paTopHbIX padoT
OLIEHUBAeTCs TeXHUKa BbioJaHEeHUs JIP, opopmienne nmpoTokona, opopmieHHE U COAEpIKaHUE
OTYETOB, BKJIIOYAIOUIEEC pacueThl TEPMOJMHAMHYECKUX M (PU3MUYECKUX BEJIHYWH, BBIBOJ
pa3sMEpHOCTH, YMEHUE MIPECTABICHHS U BBIIOJIHEHUS 3a/laHUi 10 TpaduyeckoMy MaTtepuany,
BBIITOJIHEHUE MPAKTUYECKUX 3aJaHuil 1o Teme JIP.

Otcuer mo kaxnoil JIP ouenuBaercs B 4 OGamna. Kpurepunm onenuBanus otyera no JIb
CIIEyIOIIHE:

a) HanrcaHa 11e1b JIb u kpatkoe TeopeTrdeckoe obocHoBanue (0.5 0),

0) mpuBeneHbl (GOpMyIIBI AJIs pacueTa U ypaBHeHH XUMUYeckux peakiuii (0.5 0),

B) MPaBUJIBHO BBIIIOJHEH PAacyeT COOTBETCTBYIOIIMX BEIMYHUH, BBIBEJCHBI Pa3MEPHOCTH 3THX
BEJIMYMH, IPOBE/IcHA (ITpH HEOOX0IMMOCTH) Tpadudeckas 00paboTka pe3ynbpTaroB (2 0),

I) IpOBEAEHA CTAaTUCTHYEeCcKas 0oO0pabOoTKa pe3ysbTaTOB MWJIM BBIIOJHEHbI NPAKTHYECKUE
3a1aHus (B 3aBHCHUMOCTH OT BHJa JaOOpaTOpHON paboOThI), cleNaH BBIBOJA MO IOJIyYEHHBIM
pesynbratam (1 0).

n) Ilocie TpexkpaTHOro BO3BpALIEHHs OTYETa CTYAEHTY OLIEHKA 3a OTYET CHMKaeTcs Ha 1
Oan.

e) [loompurensHo naercs 1 0 3a CBOEBPEMEHHOE M KaU€CTBEHHOE HAIlMCAaHUE BCEX OTUYETOB.
IIpenycmotpeno 4 cobeceoBaHUs MO TEOPETUUYECKOMY MaTepualy B BHUAE KOJUIOKBUYMOB.
Kaxxnas Tema onieHnBaeTcs MakCUMyM B S OaJljioB.

[IpenycmoTpeHo 4 mpakTHYeCKUX 3aJaHuil B BUJIe KOHTPOJIBHBIX paboT. Kaxkaas KOHTpoIbHas
paboTa OlLleHUBAeTCsI MAKCUMYM B 5 0aJlIoB.

IIpenycmotrpeno 3 rectupoBanust. Kax /bl TeCT olleHUBaeTCa MaKCUMYM B S 6aJUIOB.

) IPOMEKYTOYHAS ATTECTAIUS - IK3AMEH

OneHka «OTJIHIHOY .

chOpMHUPOBAHHBIE W CHCTEMaTHU3WPOBAHHBIC 3HAHUS TpeaMmera «Du3udeckas XHUMHS.
XuMudeckass TepMOJIWHAMUKa», CHOpPMHUpPOBAaHHBIE YMEHUS M HaBBIKM KOMIUIEKCHOTO
WCIIOJIb30BAHUS 3aKOHOB TEPMOJWHAMUKH, TPUMEHEHUS METOJOB U TIOJIXOJO0B JaHHOU
JUCIUIUIAHBI TIPU PEIICHUH YU4eOHBIX U MPAKTUYECKHUX 3374 Pa3TUYHOTO YPOBHSI CJIOKHOCTH.

Onenka «xopomo»:

B 1IEJIOM, C()OPMHPOBAHHBIE, HO COJEPXKAIINE OTICJIbHbIE NMPOOEbl 3HAHUS MPEIMETA,
yYMEHHUE NMPUMEHATh METOAbl M MOAXOJbl M3yd4aeMOW AMCLUUIUIMHBI MPU PEIICHUH Y4eOHBIX U
MPAKTUYECKHUX 33]]a4 ¢ MUHUMaJIbHBIM KOJIMYECTBOM OLIMOOK HEMPHHIMIIUAIBLHOTO XapakTepa,
HaJIMYME€ HaBBIKOB IPUMEHEHHUS METOJIOB U MOAXOAOB M3y4aeMOW AMCLMILIMHBI NIPU PELICHUN
y4eOHBIX U MPAKTUYECKUX 3a/1a4 0a30BOr0 YPOBHSI.

O].[eHKa «YAOBJIETBOPHUTEJIbHO !
HCCUCTEMATU3HUPOBAHHBIC 3HAHUA IPECAMETA (BJ'Ia}IeeT MOHSITUHHBIM armapaTom
XUMHYSCKOMU TCPMOANHAMUKHU, 3HACT OCHOBHLIC 3aKOHBI, MOXKCT IMPUBCCTU OTACIIbHBIC TPUMCPLI
HUCIIOJIBb30BaHUA 3THUX 3aKOHOMepHOCTCI\/'I Ipu pCHICHUHW KOHKPETHBIX IPAKTUYCCKHUX 3aaad, HO
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JOIYCKaeT HETOYHOCTU B (DOPMYJIMPOBKAX M BBIBOJIAX), YACTHYHO C(HOPMHPOBAHHBIC YMEHHS U
HaBBIKM: JIONYCKAaeT HETOYHOCTH U OMIMOKU B MPUMEHEHHH NOJIYYEHHBIX 3HAHUHN NP PELICHUU
pacyeTHbIX U rpaduyeckux y4eOHbIX 3a/1a4 0a30BOTO YPOBHS.

OIIeHKa «HEYAOBJICTBOPUTEC/IBHO .

(dparmMeHTapHO€E 3HaHHE MpEeJIMeTa, OTCYTCTBHE YMEHHIM U HaBBIKOB IPUMEHEHHSI METOI0B
Y TOAXO0JI0B M3Y4aeMOH JUCIUILIMHBI TIPU PEIICHUH Y4eOHbIX 33a7a4 0a30BOTO YPOBHS.

Pa3zpabdorunkm:

/-f»——-,v
oot

npodeccop JI.b. benbix

[Tporpamma coctapnena B cootBeTcTBuU ¢ TpeboBanusmu O@I'OC BO u yyetoM pexoMeHanuit
[TOOII no nampasienuto u npoduiaro noarorosku 04.03.01 — «Xumusy.

[Tporpamma paccMOTpeHa Ha 3aceqaHuM Kadeapbl (GH3UUYECKON M KOJUIOMAHON XUMHH «8»
nrous 2023 r.

S
[Mpotokosn Ne 6  H.o. 3aB. kadeapoit p @ e £.<% / J1.b. benbix /

Hacmoswas npoepamma, ne Mmodcem Ovlmb 60CHpouzsedeHa HU 8 Kakou @opme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kaghedpvi-pa3spabomuuxa npocpammol.
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