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l. HEJIN U 3AJAYU JUCIUITJINHDBI:

Lesn: oBiageHue CTyIEHTAMHU XHMHUYECKOTO (paKkynbTeTa OCHOB (PM3MUECKOM XMMHUHU Kak
TEOPETUYECKOro (yHIaMEHTa COBPEMEHHOM XMMHUYECKOW HayKH, €€ BO3MOXXHOCTSAMHU U
00J1aCThI0 MPAKTUYECKOTO TPUMEHEHHMSL.

3agaun:

1. 00y4uTb CTYyIEHTOB TEOPETUUECKUM OCHOBAM XMMHUYECKON TEPMOJIMHAMUKU U IPUMEHEHUIO
BBIBOJIOB TE€PMOJMHAMMKHU Il PEIICHUs NPAKTUYECKUX 3aJad IIPU ONHUCAHUU CBOWCTB
pacTBOpoB, (a30BBIX M XMMHUYECKHX IpEBpAIlEHUH, JaTh 0a30Bble MPEACTABICHUS O
CTAaTUCTUUYECKOW TEpMOJMHAMUKE;, 3aKpelNuTb HEOOXOAMMBIM MNOHATUIHBIN anmapar
BAKHEUILUX PA3ACIIOB XUMUYECKON TEPMOJINHAMHUKY;

2. chopMHpOBaTh YMEHHE HCIOJIb30BATH TEPMOJUHAMUYECKHHM MOAXOJ s PpELIeHUs
IIPAaKTUYECKMX 3a/1a4;

3. chopMupoBaTh HaBBIKHM IIPOBONUTh CTAHAAPTHBIE ONEpaLUU AJIS ONPEEICHHUS] XUMUYECKOTO
u (a3oBoro cocraBa BEHIECTB M MaTEepPHAJOB Ha WX OCHOBE;, pabOTaTh ¢ XUMHUYECKUMHU
BEIIECTBAMHU C COOJIIOIGHUEM HOPM TEXHUKH O€30MacHOCTH; IMpPEICTABIATh PEe3yJbTaThbl
paboTHI B BHJIE OTYETA IO CTAaHIAPTHOH (hOpME Ha PYCCKOM SI3BbIKE.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OITIOII BO

2.1. Yuebnas nucuuiuinHa «®Dusnueckas XuMHusS. XHUMHYECKas TEPMOJUHAMHKA
OTHOCUTCSI K 00s3aTeNbHOM YacTH NpOrpaMMbl, a HUMEHHO, K 0a30BbIM JAUCUHUILIMHAM
npodeccuonanpHoro nukia (b1.0.24).

2.2. lng w3ydeHus [aHHOW y4eOHON ITUCHUIUIMHBI HEOOXOAMMBI 3HAHWS, YMEHUS HU
HABBIKH, (OPMUPYEMBIC TIPEIIICCTBYIONIMMHE TACITUTUIMHAMHA, 2 HMEHHO -

«Marematukay (b1.0.10),

«Mexanuka u moJniekyisipHas ¢pusuka» (b1.0.13),
«O6mas xumusa. Xumus Hemeramiosy» (b1.0.16),
«Mertamnuaeckas cBsi3b. Xumus metaimoy» (b1.0.17),
«Matemaruueckas Teopus sxcnepumenta (b1.B.02),
«Oprannyeckas xumus» (b1.0.20),

«Anamutnueckas xumus» (b1.0.18),

«KBanrtoBas mexanukay (b1.0.31).

2.3 IlepeyeHp mocnenyrOmuUX Y4eOHBIX TUCHMIUIMH, AT KOTOPHIX HEOOXOIUMBI 3HAHUS,
YMEHHMSI U HaBbIKU, OpMUpPYEMbIE JaHHON y4eOHON AMCIUITIIMHOM:
«Puznyeckas XUMHUA. DNEKTPOXUMHUs. XUMUYecKas KuHeTHKa U Katanus» (b1.0.25),
«BoicoxomornexynsapHble coenuHenus» (b1.0.26),
«XuMHUYecKre 0CHOBHI Onosornueckux cucrem» (b1.B.12),
«Kommonanas xumus» (b1.B.03),
«Xumust Monomeposy» (b1.B./1B.03.02),
«DU3UKO-XUMUS TOBEPXHOCTHO-aKTHBHBIX BemecTB» (b1.B.J1B.02.02),
«CoBpeMeHHbIe MeTo bl monuMepHoit xumun» (b1.B.J1B.07.02),
BBITMIOJTHEHUS] BBIMTYCKHBIX KBaJM(UKAIIMOHHBIX paboT U (popmupoBaHus MpohecCHOHATBHBIX
KOMIIETECHIIUM.

I1l. TPEBOBAHWUS K PE3YJIbTATAM OCBOEHUSA JUCIHUIIJIMHbI
[Ipomiecc oOCBOCHHSI TUCHUIUIMHBI HampaBieH Ha (OopMUpOBaHHE KOMIECTCHITHI
(aemenTOB crenyronx kommeteHuii) B coorBercTBur ¢ ®I'OC BO u OIT BO nmo manHOMYy
nHanpasaenuto noocomosku 04.03.01 «Xumusy, npoghuns.: meopemuueckas u NPUKIAOHAST XUMUSL.
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Hepeqenb NJIAHHPYEMBIX PE3yJbTaTOB oﬁyqem/m Mo JMCHUIIJINHE, COOTHECCHHBIX C
HHAUKATOPAMH JOCTHUKCHUS KOMIIeTEeHII i

KoMmnerenuus Nuaukaropsl PesyabTaThl 00yyeHus
KOMIIETCHIIUH

OIIK-1. HJIK onk-1,2 3HATh. TEOPETHYECKHE  OCHOBBI
CrniocobeH ananusupoBath U | [Ipeanaraer XUMHMYECKONM  TEPMOAMHAMUKH U
UHTEPIPETUPOBATH HMHTEpIIPETALUIO MIPAaKTHUYECKOE IIPUMEHEHHE
pe3ysbTaTbl  XMMHYECKUX | pE3yJIbTaTOB BBIBOJIOB ~ TEPMOAVHAMMKH  JUIA
JKCIIEPUMEHTOB, COOCTBEHHBIX peuieHuss KOHKPETHBIX 3aj1ad Ipu
HaOJII0AEHUI U U3MEPEHUI | SKCIIEPUMEHTOB U ONMCAaHUU  CBOMCTB  pacTBOpPOB,
pPacyeTHO-TEOPETHYECKUX | (ha30BBIX u XUMHUYECKHUX

paloT ¢ KCIOJIB30BAaHUEM | ITPEBpAILEHUI.

TEOPETUYECKUX OCHOB
TPAAULIMOHHBIX U HOBBIX
pa3zenoB XUMUHU

YMeTh: IpoBOIUTH 00pabOTKY U
HePBUYHBII aHATN3 PE3YIBTATOB C
PUMEHEHHEM TEOPETHIECKUX
OCHOB XHMHYECKOH TEPMOJMHAMHUKH
¥ BBIBOJIOB HX IMPAKTHIECKOTO
PUMCHEHHS

YMmernb: GopMynupoBaTh BHIBOABI

OIIK-2.
CriocobeH  npoBOIUTH  C
coOII0ICHHEM HOpM
TEXHUKH Oe3omacHoCcTH
XUMHYECKUH SKCIICPUMCHT,

BKJIIOYAsi CHUHTE3, aHallu3,
U3y4€HUE CTPYKTYpPBl H
CBONCTB BEILECTB u

MaTcpHraioB, HCCICIOBAHHC
mponeccoB € UX y4aCTUEM

HKonk>.1
PabGoTaeT ¢ XUMHYECKUMH

BEIIECTBAMU C
coOJTI0ICHHEM HOPM
TEXHUKHA 0€30MMaCHOCTH

3HaTh. ImpaBujia © HOPMbI TCXHUKU

Oe3zomacHOCTH  IIpu  pabore ¢
XUMHYECKUMH  PEaKTUBAMHU u
(bu3nIecKuMH npudopamu,
OpUMEHSIEMbIMU B  paldoTax IO

XUMHUYECKOU TCPMOAUMHAMUKEC

HIKonk2.3
[IpOBOAUT  CTAaHJAPTHEIE
onepanuu TSI
oIpeieeH s

XUMHUYECKOTO U (ha30BOTO
cocTaBa  BEHIECTB U
MaTepHUaIoB Ha UX OCHOBE

YMersb: paboTaTh Ha CTAHIAPTHOM
000pyI0BaHUH, IPUMEHSIEMOM MPU
MPOBEICHUU TEPMOXUMHUYECKUX
VCCIICIOBAHU M, U3YYEHUH CBOMCTB
pacTBOpOB, (Pa30BBIX U XUMUUYECKHUX
PaBHOBECHH.

Baagerb: npuemMaMu OpraHu3aluu
METOIUKA paboT Tpu pelIeHUU

3aJad B 00JJaCTH  XMMHUYECKOMU

TEPMOJMHAMUKHU
OIIK-6 UK oriks.1 3HaTh: TpaBWIa  TPEICTABIICHUS
Cnoco0OeH IpUMeHSTh [IpencraBnser pe3yIbTaToB TEPMOXUMHUYECKHIX
OCHOBHEIE €CTECTBEHHO- pe3yabTaThl paboTHI B SKCTIIEPUMEHTOB, HCCIIEeT0BaHUN

Hay4HbIE 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHUS
XUMHUYECKON HAYKHU MPU
aHaJIN3€e MOITYYEHHbIX
pE3yJIBTaTOB

BH/JIE OTYETA IO
cTaHgapTHOU (hopme Ha
PYCCKOM $I3bIKE

CBOMCTB pacTBOpOB, (a30BBIX U
XUMHUYCCKUX paBHOBeCI/Iﬁ B BHIC
OTHYETAa.
YMmerhb:
OITLITOB

MPEACTaBUTh PE3YIbTAThI

TEPMOXHUMHYECKUX
IKCTIEPUMEHTOB, HCCIEI0OBaHUN
CBOMCTB pacTBOpOB, (a30BBIX U
XUMHUYECKUX PaBHOBECH B BHUJE
oTYeTa COTJIACHO TPeOOBaHUSM B
TAaHHOM 00JIaCTH XUMHHU.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

TpyaoeMKoCTh TMCHMIJIMHBI COCTABJIsIET 9 3aUeTHBIX eIMHMI, 324 yaca,
B TOM 4ncie 1.25 3aueTHBIX eIMHUIBI, 45 4acoB HA dIK3aMeH

®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
p— T X KCP + S 3 (no cemecmpam)
BCCFO qacoB MpaKTU4ICeCKas KOHCYJIbTallUN c% §
TOJITOTOBKA + KO O =
1 Beenenue. 2 - - - - -
IlepBblii 3aKOH TEPMOJIMHAMUKHU lposepia ottetos no
2 p p ' 5 12 34 34 2 27 | JIP, nposepxka KP,
Tepmoxumus.
KOJUIOKBUYM
3 Bropoii 3ak0H TepMOIMHAMUKHU 5 4 2 2 ) 6 Hposepka KP,
KOJUIOKBUYM
4 TepMoauHaMUYECKHE TOTEHIAAIIBI 5 6 8 8 2 6 ITposepxka KP,
KOJIJIOKBUYM
5) Tpernii 3aKOH TEPMOIMHAMHUKHU S) 4 - - - -
Tepmonunamuka pactBopoB. [lapiuanbHeie [IpoBepKa OTYETOB IO
6 MOJIbHBIEC BETMYUHBI 5 4 4 4 2 4 JIP, KOIIOKBHYM




= Buner yaeOHOI paboThI, BKITIOYask CAMOCTOSATEIBHYIO paboTy DOpPMBI TEKYILEro
§ 00yJarouuXxcst ¥ TPyI0EMKOCTh KOHTPOJIS
Q (B gacax) YCIIEBAEMOCTH;
Ne i/t Pasnen mucoumiinHbl/TEMBL @) , o
KonTakTHas paboTa mperoaaBares ¢ _n dopma MpOMEKYTOIHOU
=
o0yJarmuMucs S aTTeCTaluu
S & (no cemecmpam)
7 TepMoaMHAMUKA HICAIBHBIX PACTBOPOB. 5 6 12 12 2 4 | 1IpoBepKa OTHETOB 110
JIP, koJsTIOKBUYM
8 TepmonHaMuKa peaibHbIX PaCTBOPOB 5 4 - - 1 2 | KomokBuym
IIpoBepka OTYETOB IO
®da3oBbIe PAaBHOBECHUS B JIP, npoBepka
9 OJIHOKOMITIOHEHTHBIX CHCTEMaX 5 4 8 8 4 KOHTPOJIbHBIX 3a[aHA
KOJUTOKBUYM
IIpoBepka OTYETOB 11O
®da3oBbIe PAaBHOBECHUS B JIP
IpOBEpKa
10 5 5 12 12 2 7 > 1IPOBEP §
KOJUTOKBUYM
[IpoBepka oTueTOB MO
®da30BbIC PaBHOBECHUS B JIP
MPOBEpKa
1|, 5 2 16 16 1 6 > POBED N
KOJUTOKBUYM
[IpoBepka oTueTOB MO
12 XUMUYECKOE paBHOBECHE ) 8 12 12 2 10 | JIP, mpoBepka KP,
KOJUJTOKBUYM
13 OCHOBHBIE IOCTYJIAThl CTATHCTUYECKOU 5 5 2
TEPMOAMHAMHUKHU
MounekysipHas CyMMa 10 COCTOSIHHSIM 1 )
14 CyMMa MO COCTOSIHUSIM MaKpOCKOIMYECKOU 5 4 - 2 - -
CUCTEMBI
15 CBs13b TEpMOAMHAMUYIECCKUX (QYHKIIUH C 5 4 - 2
MOJICKYJISIPHBIMH CYMMaMH TI0 COCTOSTHUSIM




= 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 ) 3 - - 1 - -
Hroro uacos 72 108 108 23 76 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 ¢ OYOyWel NPOPeCcCUOHATLHOU OesIMENbHOCHIbIO

4.2 Ilnan BHeayI[I/ITOPHOﬁ CaMOCTOSITEILHOM paGOTbI Oﬁy‘-lalOIlll/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 TemIoThl 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 3 [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 TEPMOJMHAMUKH. 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 IO TEME
. 5 MPaKTUYECKHUE |[JTUTEPATYpPHI
«IIepBblii 3aKOH TEPMOIUHAMUKI
3aJ1aHus 10
TeMe
5  |IlepBblil 3aKOH TEPMOJIUHAMUKH. [ToaroToBka Kk KOHTPOJIBHOM paboTe IIposepka COopHUK 327124 110
Tepmoxumus «Pacuer temnnoBbix 3 pexToB 3 KOHTPOJIBbHON |(PU3NUECKON XUMHH
XUMHUYECKUX PEAKLIAN» paloTHI.
5  |Bropoii 3aK0H TepMOJIUHAMUKU [IpakTuueckue |COOpHUK 3a7a4 MO
Pemenue 3anau no reme «BTtopoe .
4 3a/1aHus IO buznyeckoit XuMun
HA4aJI0 TEPMOAUHAMUKHI
teme. YO
5  |Btopoii 3akOH TepMOIUHAMHUKHN YcrHas COopHUK 3a/1a4 10
ITonroroBka K KOJUIOKBUYMY IO TEME Oecena; du3nueckoit xumMmun
«BTOpOi1 3aKOH TEPMOTMHAMUKH. 5 MIPaKTUYECKUE
TepMoarHaMHUUYECKHE TOTEHLIAATIBI 3aJ1aHus 10
TEME.
5  |Bropoii 3aKk0H TepMOJUHAMUKU [ToaroToBka Kk KOHTPOJIBHOM paboTe IIposepka COopHHUK 327124 110
«BTOpOi1 3aKOH TEPMOTMHAMUKH. 3 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
(dac.) P
5 |[TepmomuHamuKa pacTBOPOB [ToaroroBka oruera o JIP [IpoBepka Metonuueckue
«Omnpenenenue napuuaibHOM MOJIbHOM 2 OTYeTa Mo yKa3aHus
SHTAJIBIIUU PACTBOPEHUS COJIN. pabore. YO «Tepmoxumusi»
5 |[TepmomuHamuKa pacTBOPOB Metonuueckue
pMOA p p [Toaroroska oruera o JIP A
. ykazanus «Da3oBbie
«OmnpeneneHne MOJIEKYJIIPHON MaccChl
2 [IpoBepka paBHOBECHS OJJHO- U
BEII[ECTBA KPUOCKOITMYECKUM
oT4yeTa 1o JIBYXKOMIIOHEHTHBIX
METOAOM»
pabore. YO  |cucteM. PacTBOphI»
5 |TepmonuHamuka pacTBOpPOB [IpakTuueckue |COOpHUK 3a7a4 1O
[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
4 NPaKTUYECKHUE |IIUTEPATyPhI
«PacTBOpBI HEAIEKTPOITUTOBY
3a/IaHusl TI0
TEMe
5  |®a3oBble paBHOBECHS B Mertonnueckue
OJHOKOMIIOHEHTHBIX CUCTEMAaX IToaroroska oruera o JIP ykazanus UI'Y
«OmnpeneneHue TaBICHUS 5 «®DazoBbie
HACBIIIEHHOTO N1apa UHANBUYAIbHBIX [IpoBepka paBHOBECHUS OHO- U
KHUTKOCTEH» oT4eTa Mo JIBYXKOMITOHEHTHBIX
pabore. YO cucreM. PacTBopb»
5  |®a3oBble paBHOBECHS B Metonnueckue
OJHOKOMIIOHEHTHBIX CUCTEMaxX ykazanus UT'Y
IToaroroska oruera o JIP
«®Da3oBbie
«OmnpeneneHue TaBICHUS TUCCOIUAINH 2
[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 2 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 5 pabore. «I"ereporenHsie
JKUJKHX PaCTBOPOB C TAPOM» KonTponbHoe |dazoBbie
3amanne.YO  |paBHOBECHUS»
5  |®a3oBble paBHOBECHUS B Mertonuueckue
TPEXKOMIIOHEHTHBIX CUCTEMAX IToaroroska oruera no JIP «M3yuenue yKa3aHUs ury
B3aMMHOM PaCTBOPUMOCTH TPEX 2 [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 2 pabore. «l'ereporeHHsie
TPEXKOMIIOHEHTHOW CHUCTEMBI» KontponbHoe |dazoBbie
3aganue. YO |paBHOBeECUsD
5  [Xummueckoe paBHOBECHE Mertonnueckue
IToaroroska oryera o JIP «M3yueHune ykazanus UI'Y
XAMHYECKOTO0 PABHOBECHSI TOMOT€HHOM 2 ITpoBepka «"ereporeHHbIe
peakiu B pacTBOPE» oT4eTa 1o dazoBbie
pabore. YO  [paBHOBeECHs»
5  |Xummuueckoe paBHOBECHE [Mpaktuueckue | COOpHUK 33724 IO
Pewmenue 3amau no reme «Pa3oBbie U .
2 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

4 IPAaKTHYECKUE |JTUTEepaTyphl

«Xumuueckoe 1 (pazoBoe paBHOBECHUE)
3aJJaHuA 110
TeMe

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

TeMe «XHUMUYECKOE PaBHOBECHE

paboThl
OO01mast TpPyA0€MKOCTh CAMOCTOSITEIILHOM PabOTHI IO TUCITUILIMHE (4ac) 76
Brogker BpeMeHHM CaMOCTOATEIbHOH PadoThl, MPe1yCMOTPEHHBbIH Y4eOHBIM IUIAHOM IS 76
JAHHOW TMCIMIJIMHBI (Yac)

Konmaxmnas paboma modcem Ovimb ayOumopHoll, 6HeayOUMOPHOU, a MaKdxice HNpoBOOUMbCA 6 IIeKMPOHHOU UHGOPMAYUOHHO-
obpazosamenvHol cpede.
Konmaxmmnas paboma npu nposedenuu yyeOHbIX 3aHAMUL NO OUCYUNTUHAM (MOOYIAM) BKAIOUAem 8 CeDsl.
3aHAMUsL IEKYUOHHO20 Muna (MeKyuu u umvle yueOHvle 3aHsmus, npedyCMampusaouue npeumyuecmeeHnyio nepeoayy yuebHou ungpopmayuu
neoazoeuyecKumu paboOmHUKamMuy Opeanu3ayuy u (i) 1uyamu, npusieKaembiMy Opeanusayuell K peaiu3ayuy 0o6pazo8amenbHblX NpocpamMm Ha UHbIX
VCI08USAX, 00YUAIOUWUMCS),
3AHAMUSA CEMUHAPCKO20 MUNA (CEMUHAPbL, NPAKMU4ecKue 3aHAmus, NPaKmuKymsl, 1a60pamopHvle pabomsl, KOJIOKEUYMbL U UHbIE AHANOSUYHbIE
3aHAMUsL),
2Pynnosvie KOHCYIbmayuu,
UHOUBUOYATILHYIO pAOOmMY 00YYAIOWUXCA ¢ Ne0a20SUdeCcKUMY PAOOMHUKAMU OP2aHU3AYUU U (UU) JTuyamu, npusiekaemviMu opeanusayuell K
peanuzayuu 06paz08amenbHblX NPOSPAMM HA UHBIX YCL0BUAX (6 MOM YUCTe UHOUBUOYATIbHbIE KOHCYIbMAYUL);
UHYIO KOHMAKMuyl pabomy (npu HeoOX00umocmu), npedycCMampusaowyrlo 2pynnosyio Uil UHOUBUOVATILHYIO pabomy o00y4arowmuxcs ¢
neoazoeudecKuMy paboOmHUKaMy Opeanu3ayuy u (Uiu) iuyamu, NPusilekaemMviMy OpeaHusayuell K peaiuzayuu 0opaso8amenbHblX NpocpamMM Ha UHBIX
VCIOBUSAX, ONpedensiemMylo op2anu3ayuel 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
¢u3MYeCcKOil XMMHH KaK CaMOCTOSITEIbHOTO HAy4HOro HampanieHus. OCHOBHBIE pa3zelibl
¢u3nveckoil XUMHM — CTPOGHHE BEIIECTBA, XUMHUYECKass M  CTaTHCTUYECKas
TEPMOJMHAMHMKA, XUMHMUYECKas KWUHETHKA, KaTalau3, OJJIEKTpoXxuMuu. IIpoHMKHOBEHHE
(Gu3n4ecKoil XuMUM B CMEXHbIE HayKH M BIUSHHME HA MX Pa3BUTUU. MeToabl (pu3nyecKoi
XUMHH.

2. OCHOBBI XHMHYECKOMH TEPMOANHAMHUKH

2.1 llepBblii 3aK0H TepMoauHAMHUKH. TepMoxumust

2.11  TepmoauHamMHKa KaK MaKpPOCKOIIMYECKOE YYEHHE O MpeoOpa3oBaHUSAX DHEPTUU U
BellecTBa.  TepMoAauMHaMuyeckue  cUcTeMbl, uX  Kkiaccudukamus. CocrosHue
TEPMOJMHAMHUYECKON CHCTEMBI, IOHATHUE IIPOLlecca, LHUKINYECKOrOo  IpoLecca.
OOparumble U HeoOpaTuMble Ipouecchl. VIHTEHCUBHBIE U IKCTCHCHBHBIE BEJIMUYUHBI.
VYpaBHEHHE COCTOSIHUS MJICANBHOIO M PEalIbHOrO ra3zoB. lloHATus — »HEprus, Teruiora,
pabora. [IpeoGpazoBanue TEIIOTH B padoTy, TEIUIOBBIC MamnHBL. Temiora u pabora Kak
¢bynkuuu nporecca. [lepBpiil 3aKOH TEPMOAWHAMHKH, €T0 OCHOBHBIE (POPMYIUPOBKH H
aHaJIMTUYEeCKUE BbIpakeHUs. CBOICTBa BHYTpEHHEH 3HEPIMU KaK (PYHKIIMU COCTOSIHUS
cucrembl. Temnora u paboTel pasnuyHoro pona. llpuioxkeHue mnepBoro 3akoHa
TEPMOJUHAMUKH K (PU3HUECKUM (M1€aTbHBIM) CUCTEMaM.

2.1.2  Tepmoxumus. IlpunoxeHus nepBOro 3aKOHa TEPMOAMHAMHUKM K XHMHYECKUM
nporeccam. [lonstue TemnaoBoro 3¢ddexkra XUMUYECKOM peakuuu. DHTaIbIH. 3aKOH
I'ecca u ero cnencteust. CTaHAapTHBIE COCTOSIHMS M CTaHJAPTHBIE TEIUIOTHI XUMHUYECKHUX
peakuuid. TeruoTel cropaHus. OHEPrUs XUMHUYECKHX CBA3€i. OLEHKa 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
muddepeHManbHas  TEIUIOThl PACTBOPEHMS. OHTAJIbIUM O0pa30BaHHS 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
(haKTOp PKCTECHCHBHOCTH TEIUIOTHI OOPATHMBIX IPOIECCOB, KaK TEIUIOBask 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 MOTEHIINAITBI. TepMmouHamMuuecKue MOTEHITUAIIBI
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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SHEPTUH, PHTANBNUU, dHepruu ['enpronapua u sHepruu ['m60ca 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 MMOTCHLMAJIbI, UX ONPCACICHUC, BBIYUCICHUC

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 TEPMOANHAMHUKHU

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

3.1.0cnosubie  nocmynramel  cmamucmuyeckon — mepmMoOuHamuxy. MeXaHu4eckoe
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.
JUIi  BHYTPEHHEHN OHTPOIINH,
00yCIIOBJICHHBIC BpallaTeIbHBIM ABMKCHHEM. KonebarenpHas cyMMa MO COCTOSTHUSM
JUIs TapMOHUYeckoro ocuuiuisitopa. CocTaBisiolue i BHYTPEHHEW 3HEPIHUH,

TEIUIOEMKOCTH, JHTPONHH, OOYCIIOBICHHBIE KoJeOaTenbHbIM MABM)KCHHEM. Pacuer

Cocragstoniue SHEPrUuU,  TEIJIOEMKOCTH,

KOHCTAHT pPaBHOBCCHUA XHUMHUYCCKHUX peaKHI/Iﬁ B HACAJIBHBIX TIa3ax METOJOM
CTaTHCTHYECKOH TCPMOANHAMUKHU. CrartucTudeckas TCpMOAMHAMHKA PCAJIbHOI'O Ira3a
U KOHACHCUPOBAHHOT'O COCTOAHHS BEIICCTBA.

4.  TepmoamHaMHMKa HeOOPAaTHMBIX NPOLIECCOB

Onucanue HEOOpaTHUMBIX IIPOLIECCOB B IToTokwu. Cunbl.
DeHOMEHOJIOTHYECKUE 3aKOHBI JIJIs1 cKopocTel npoueccoB. [IpousBoacTtBo sHTponuu. OCHOBBI

JIMHEWHOM HEPAaBHOBECHOW TepMOAMHAMHUKU. HepaBHOBECHBIE NPOLECCH B  OAHOPOIHBIX

TCPMOANHAMUKE.

CUCTeMax Ha MpUMepe MPOTEKaHUs XUMUYECKUX peakiuii. CBS3b MEXAYy CpPOJICTBOM U
CKOPOCTBIO XUMHUeCcKO#l peakuuu. IlepekpectHsie siBneHus. [lpunuun Kropu, cooTHOIEHHS
Omnzarepa. CranuoHapHble COCTOSHUSL cUCTeMbl U Teopema llpuroxkuna. HepaBHOBecHbIE
MPOLIECCHI B HEMPEPBIBHBIX cucTeMax. Tertonepenoc. Tepmoanddysus

4.3.1 llepevyeHb NPAKTHYECKUX 3aAHATHI U JIAOOPATOPHBIX PadoT

Ne HaumenoBanue cemuHapos, Tpynoemxocts O1LEeHOYHbBIE dopmupyemble

Ne pasmenay | IIPaKTUYECKHMX M J1abOPaTOPHBIX PaboT (gac.) cpencTea KOMIICTCHINHIT

/o TEMBI Bcero MpaKTHYeC-

JIACTITLTH 9acoB Kast
BI (MOyIIs)
MOJITOTOBKA
2 3 4 5 6 7
TexHuka 6€30MacHOCTH NPU 1 1 Cobecenos
BBHITIOJTHEHUH paboT B aHue
5 MIPAKTHKYME.

1 ; YcTaHOBKa METacTaTUUYECKOTO 3 3 [Tpoepka | OIIK-1,2;
< TepmoMeTpa bakmena. oryerano | OIIK-2.1;
§ Ormpezenenne TerIoBOTO JIP OI1K-2.3;
S 3HAYEHUS KaJOpUMeETpa OIIK-6.1

2 & = [IpakTrueckue 3amaHus MO TeMe 2 2 [Ipaktruec | OIIK-1,2
; E «[lepBbIif 3aKOH TEPMOTUHAMUKH. KHe
g = OcHOBHBIE TIOHSTHUS u 3aJJaHHS 0
5 S YpaBHEHHSI» TeMe

3 ’E g Onpenenenue TEIUIOTHI 4 4 [Mpoepka | OIIK-1,2;
8 = 00pa30BaHMs KPUCTALIOTHUIPATOB oruetamo | OIIK-2.1;
E conen pabote OIIK-2.3;
- OITK-6.1

4 o [IpakTuueckue 3amaHus MO TeMe 2 2 [Mpaktruec | OIIK-1,2

«[lepBbIif 3aKOH TEPMOTUHAMUKHU. KHe
Pacuer paboTHI, TETUTOTHI, 3aJJaHHS 0
W3MEHEHMsI BHYTPEHHEH SHepruu Teme

U DOHTAJIBNUM JUIS  UACATBHBIX
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ra3oB»

5 Onpenenenne TEIIOTHI ITposepka | OIIK-1,2;

HEUTpaIU3alluy. oryerao | OIIK-2.1;
JIP OIIK-2.3;

OI1K-6.1

[IpakTrueckue 3agaHus 110 TEME [Ipaktuyec | OIIK-1,2

«IlepBoe Hayaio KHe

TEPMOAMHAMHKH. TeMI0eMKOCTb. 3a/laHus 10

CBs3b MEXKly CpeiHEN U TeEME

HCTUHHOM TEIJIOEMKOCTBIO. )

6 Omnpenenenre TEMJIOTHl TOPEHUS ITposepka | OIIK-1,2;
OpPraHUYECKUX BEIIECTB. oryerao | OIIK-2.1;

JIP OIIK-2.3;
OI1K-6.1

7 Konrtposabnass paGora Ne 1 Ha [Tpoepka | OIIK-1,2
temy «lIpumenenue nepBoro KP
3aKOHA TEPMOIUHAMUKHU K
(U3MYECKUM CUCTEMaM

8 [IpakTrueckue 3amaHusg MO TeMe [Mpaktuuec | OIIK-1,2;
«Pacuer TemnoBbIX 3(deKTOB KHe OIlK-2.1;
XUMHYECKHUX peakuuit npu 3amanms mo | OITK-2.3;
CTaHJIApTHOM W HECTaHJAapTHOU TeMe OIIK-6.1
TEMIIEPAType»

9 KomokBuym Nel mno Teme VYcerHas OIIK-1,2
«IlepBbIit 3aKO0H Oecena;
TePMOJIMHAMMKH. TeroBbie MPAKTHIECK
3¢ (HEKTH XUMUYECKUX PEaKIUI». ve 3aJ1aHNs

1o TeMe

11 KonTposabHasi paGora Ne2 Ha [Tpoepka | OIIK-1,2
TeMy «lIpumenenue mepBoro KP.
3aKOHA TEPMOIUHAMUKHU K
XUMHUYECKUM CHCTEMaM»

12 [IpakTHueckue 3agaHusd MO TEME [Ipaktuuec | OIIK-1,2
«BTopoii 3aKOH TEPMOIUHAMHKH. KHe
Pacyer n3meHeHHs SHTPONUU TS 3a/1aHus 1o
o0paTUMbIX U  HEOOpPATHUMBIX TeMe

- MIPOLIECCOBY

£ [IpakTnueckue 3agaHus MO TEME [paktryec | OIIK-1,2
z «BTopoii 3aKOH TepMOJIUHAMUKHU. KHe

= Pacyer  uw3MeHeHWs  SHepruwm 3aJJaHus 10

= I'mb6ca wu Tenpmrompua ans TeMe

i (hbUBUYIECKUX TPOIECCOB

= KomnoxkBuym Ne2 o teme VYcerHas OIIK-1,2
= «BTopoii 3aKoH Oecena;

§ TEePMOIMHAMMKH. MPAKTHIECK

= TepmoanHaMU4IecKue ue 3a7aHus

2 MTOTEHIINAIIBI 110 TEME

E KonTtpoabHas paora Ne 3 na [Tpoepka | OIIK-1,2
N TeMy «BTopoi 3akoH KP.

N

TCPMOIAUHAMUKN))
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Omnpenenenne MOJICKYJISIPHON [Tposepka | OIIK-1,2;
Macchl BelllecTBa oruerano | OIIK-2.1;
KPHUOCKOITUYECKHM METOIOM JIP OIIK-2.3;
OIIK-6.1
2 Omnpenenenne napIyaIbHON [Tposepka | OIIK-1,2;
g MOJIBHOM 3HTAJIBIIMA PACTBOPEHUS oryerano | OIIK-2.1;
2 conu JIP OTIK-2.3;
§ OIIK-6.1
:“ [IpakTHueckue 3agaHus MO TEMeE [Tpaktuuec | OIIK-1,2;
= «PacTtBOpBI HEJIEKTPOJIUTOB. KH1e OIIK-2.1;
§ 3akonsl Payns, ['eapu» 3agagus o | OIIK-2.3;
E TEME OIIK-6.1
= IIpakTueckue 3agaHus MO TEME [Ipakruyec | OIIK-1,2;
E_ «Kosumrarusaelie CBOICTBa KHe OIlK-2.1;
= pPacTBOPOBY 3aganus mo | OITK-2.3;
— TEME OIIK-6.1
@ KomnoxkBuym Ne3 mo Teme VYcrHas OIlK-1,2
«TepmMoaHAMHKA PACTBOPOB» Oecena;
MPAKTHIECK
M€ 3aIaHus
10 TEME
Kontpoabnasi padora Ne 4 Ha [TpoBepka | OIIK-1,2
TeMy «PacTBOpPBI AIEKTPOIUTOBY» KP.
= | Onpenenenue naBieHus ITposepka | OIIK-1,2;
O = E JMCCOLMAIMU KpUCTAJUIOrUapaTa oruetano | OIIK-2.1;
253 3 JIP OIIK-2.3;
S 2 E ] OITK-6.1
g E § § OnpeneneHue TaBICHUS [TpoBepka | OIIK-1,2;
g g § " HaCBILIEHHOTO Tapa oruetano | OIIK-2.1;
E WHJIMBUIYaJIbHBIX KUAKOCTEHN JIP OIIK-2.3;
© OIIK-6.1
N3yuenue paBHOBecUS ITpoepka | OIIK-1,2;
§ JBYXKOMIIOHEHTHBIX KHJIKHX otuetamo | OIIK-2.1;
% % pPacTBOPOB C MapoM JIP 8g§-623i,
[P} -
v .
§ E BrinosiHeHUE TpaKTUYECKUX KonTponen | OIIK-1,2
g g E 3aJlanni 1o Teme «Pa3oBbie U bIC 3a/laHNA
2 S | XMMHYECKHE PABHOBECHS O TEME
2 ; N3ydyeHne 1ByXKOMIIOHEHTHOM ITposepka | OIIK-1,2;
e g CHCTEMBI C OIPaHUYEHHON orgerano | OIK-2.1;
& % | B3aMHOM pacTBOPUMOCTBIO B JIP OIK-2.3;
= OI1K-6.1
JKHJIKOM COCTOSIHUU
E Nzyuenue B3aMMHOMN [Tposepka | OIIK-1,2;
© w = |PacTBOPHMOCTH Tpex JKAJIKOCTEH otuetamo | OIIK-2.1;
255 ] JIP OIIK-2.3;
S 259 OIIK-6.1
.g % ; EBBIHOJ'IH@HI/IG MPAKTUYECKUX KonTpomsn | OIIK-1,2;
N g § 3agaHuii 1o TeMe «®da3oBrle ple 3amanns | OIIK-2.1;
« & | paBHOBecus» 10 TEME OIIK-2.3;
= OIIK-6.1
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TCPMOJAUHAMHUYCCKUM MCTOIOM>

[TocTpoenue JIarpaMMbI 4 [Tposepka | OIIK-1,2;
IUIABKOCTH  TPEXKOMIIOHEHTHOM oruetamo | OIIK-2.1;
CUCTEMBI JIP OIIK-2.3;
OIIK-6.1
Brmmosnaenue MPaKTUYECKHUX 2 Kontponen | OIIK-1,2;
3aJaHU 1Mo TeMe «PDa3oBbIC ple 3aganns | OIIK-2.1;
PaBHOBECHSI» 10 TEME OIIK-2.3;
OIIK-6.1
KomnokBuym Ned 1o Teme 4 YcerHas OIIK-1,2
«®Da30Bble pABHOBECHS Oecena;
MPaKTUYECK
He 3aJaHus
10 TEME
Nzyuenue XUMHUYECKOTO 4 ITposepka | OIIK-1,2;
paBHOBECHSI TOMOT€HHOM peaKkuuu oruetamo | OIIK-2.1;
B pacTBoOpe pabote OIIK-2.3;
= OIK-6.1
§ BrlInonHeHHE TPaKTHYECKUX 2 Kountpoasn | OIIK-1,2
S 3aJIaHNi 110 TEME BIC 3aJaHMS
a «TepMoarHAMUKa XUMHYECKOTO 10 TEME
= pPaBHOBECHUS»
g KomokBuym Ne5 mno Teme 4 VYcerHas OIIK-1,2
§ «XuMHYEeCKOe PABHOBECHE). Oecena;
= MIPaKTUYECK
E He 3aaHus
?j 10 TeMe
™ Konrtposabnasi padora NeS mno 2 [Tpoepka | OIIK-1,2
TEME «Pacuer KOHCTaHT KP
XUMHYECKOTO paBHOBECHS

4.3.2. TlepeyeHb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeJIbHOE M3y4YeHHe
CaMOCTOATEIbHOI PadoThI CTY1€HTOB

Tema 3ananue dopmupyemas NAK
Ne n/nn KOMIIETEHIIHS

1 | IlepBblii 3ak0H [TonroroBka k yctHomy ompocy | OIIK-1 OIlIK-1,2;
TEPMOAVNHAMHUKH. (cm. BOIIPOCHI tekymero | OIIK-2 OIIK-2.1;
KoHTpoJs1). Hamucanue otueros | OITK-6 OIlK-2.3;
o JIP, BBIIIOJTHEHHE OIIK-6.1

MPAKTUYECKUX 3aJaHUI.
2 | Bropoit 3akoH | Iloxroroska k yctHomy ompocy | OITK-1 OIlIK-1,2;
TEPMOANHAMUKHI (cMm. BOIIPOCHI tekymero | OIIK-2 OIIK-2.1;
koHTpossi). Hanmcanue otyetoB | OITK-6 OIlK-2.3;
o JIP, BBITIOJTHCHHE OIIK-6.1

MPAKTUYECKUX 3aJJaHUI.
3| Tepmomunamuyeck | IToaroroBka k yctHoMy ompocy | OITK-1 OIIK-1,2;
Y€ TIOTEHUUAJbI. (cMm. BOIIPOCHI tekymero | OIIK-2 OIlK-2.1;
KoHTpoJsi). Hanucanue otueros | OIIK-6 OIIK-2.3;
o JIP, BBIIIOJIHCHHE OIIK-6.1

18




MPAKTUYECKUX 3aJaHUI.
4 | Tperuil 3aK0H ITonroroBka k ycrHomy ompocy | OIIK-1 OIIK-1,2;
TEPMOAMHAMUKH (cm. BOITPOCHI tekymero | OITK-2 OIIK-2.1,;
KoHTpoJsi). Hanucanue otueros | OIIK-6 OIIK-2.3;
o JIP, BBIIIOJIHEHHE OIIK-6.1

IIPAKTHUYECKUX 3a1aHUM.
5 | TepmoauHamuka [TonroroBka k yctHomy ompocy | OITK-1 OIIK-1,2;
pacTBOpOB (cm. BOIIPOCHI tekymiero | OITK-2 OIlK-2.1,
koHTpoJisi). Hanmucanue otueroB | OIIK-6 OIIK-2.3;
o JIP, BBIIIOJIHEHHUE OIIK-6.1

MPAKTUYECKUX 3aJaHHH.
6 | dasosble [TonroroBka k yctHomy omnpocy | OIIK-1 OIIK-1,2;
MpeBpaIIcHUs (cm. BOITPOCHI tekymero | OITK-2 OIIK-2.1,;
KoHTpoJsi). Harmucanue otueros | OIIK-6 OIIK-2.3;
o JIP, BBITIIOJTHCHHE OIIK-6.1

IIPAKTHYECKUX 3aJaHUM.
7 | XuMuueckoe [ToaroroBka k yctHomy ompocy | OITK-1 OIIK-1,2;
paBHOBECHE (cm. BOTIPOCHI texymiero | OITK-2 OIlK-2.1;
koHTposisi). Hamucanue ordetoB | OITK-6 OIIK-2.3;
o JIP, BBIIIOJIHEHHUE OIIK-6.1

MPAKTUYECKUX 3aJaHHH.

4.4 MeToau4yeckue YyKa3aHMsi 10 OPraHU3alMd CAMOCTOSITEIbHON PadoThI
CTY/IEeHTOB
CamocTosTenpHas padoTa CTYJISHTOB, CBSI3aHHASI C MIOATOTOBKOW OTYETOB IO BHITIOJTHCHHBIM

J'Ia60paTOpHBIM pa60TaM, 3aKPCINICHUEM TCOPCTUYCCKOI'O MaT€puajla B BHUAC PCUHICHUA 3aldad U
MOATOTOBKHU K KOJUIOKBUYMaM, IPOBOAUTCA BO BHCAYJUTOPHOC BPEMI.

Cmpykmypa omyuema no 1abopamopot pabome:
1. Ilenp paGoTHLI.
TeopeTnyeckas 4acTh.
3. BrimonHeHne pacueTHBIX, TpaQUUECKUX U KOHTPOJIBHBIX 33/IaHII B COOTBETCTBUU C

N

METOAMYECKUMHU YKa3aHUSIMHU K Kax 01 padore.
4. BpiBoJ (Ha OCHOBE MOJYYEHHBIX PE3YIHTATOB).

Metoanyeckie pEeKOMEHAALMU IO BBIMOJHEHUIO J1a0OpaTOpHBIX paboT U 00paboTke
MOJIYUEHHBIX JKCHEPUMEHTAIbHBIX JaHHBIX MO KaXIOW JiabopaTopHOW paboTe ONucaHbl B
METOAMYECKUX PEKOMEHJIAIHX, IOATOTOBICHHBIX MPENnoaBaTesiMu Kadeapol.

1. CkpunoB H.U., CtenanoBa T.II. I'ereporennbie (a3zoBbie paBHOBecus (yueOHOE mocodwue).
Upkyrck: UpkyT. roc. ya-1, 2013. - 100 c.

2. beikoB M.B. Maremarndeckas u rpaduueckas o0paboTka (HU3UKO-XUMUYECKUX JaHHBIX /
M.B. beixos, JI.C. Cycnos, B.C. Tkau — Upkytck: uzn-so UT'Y, 2015. — 100 c. (50 3k3)

3. MakapoB B.A. Tepmoxumus (MeTOAWYECKHE PEKOMEHIAIMH K MPAaKTHKyMy). HpKyTck:
UpkyrT. roc. yu-1, 2005. — 32 c.

4. MakapoB B.A. ®a3oBble paBHOBECUSI OJTHO- U ABYXKOMIIOHEHTHBIX CHCTEM. (METOAMYECKUE
peKoMeHaaluu K npakTukymy). PactBopsl. Upkyrck: UpkyT. roc. ya-1, 2006. — 40 c.

[Ipumeps! pelieHus: TUMIOBBIX 3a7a4 MPEACTABIECHBl B PEKOMEHAYEMBIX YIEOHBIX TTOCOOUSIX U
3a/IaYHUKaX MO (PU3UIECKON XUMHUH.
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1. OcHoBwl (pusmueckort xumun [Tekcr] : yueb. mocoOue mis CTyI. BY30B, 0Oy4. MO CIEIl.
011000 - Xumus u o Hamp. 510500 - Xumus : 8 2 1. / B. B. Epemun [u ap.]. - 2-e usn.,
nepepad. u nom. - M. : bunom. Jlaboparopus 3uanuii, 2013 - . - ISBN 978-5-9963-0377-9.
Y. 2 : 3agaun. - 2013. - 263 c. : mi., Tadmn. - ISBN 978-5-9963-0536-0 : 26 >k3.

2. KynpsmoB U.B., KaperaukoB I'.C. [Texct] COopHUK TpUMEpOB U 33134 M0 (PU3NIECKOU
XUMUH : Y4uel. mocodue mis xuM.-teSxHoa. Crnen. By3o . — 6-oe uza., nepepad. U gom. —
M. : Bercui. mk., 1991. — 527 c.

3. Kypoxtuna A.A., Jlapuna E.B., Turosa 10.1O. [IpumeHeHue nepBoro u BTOPOro 3aKOHOB
TEPMOJAMHAMHUKHU B pacderax (U3MUECKUX W XMUMHUYECKHUX IPOIECCOB: y4eOHOe MmocoOue.
Hpkyrck: Upkyr. roc. yH-T, 2014. — 85 c.

4.5. IlpuMepHasi TeMATHKA KYPCOBBIX padoT (MpoeKToB) (npu Hanuuuu)

V. YYAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
JTUCHUILIMHBI (MOLYJIS)

a) OCHOBHAasl JIMTepaTrypa
Crpombepr, A.I'. ®usnyeckas xumus [Tekcr] : yuael. ist cTya. By30B, 00yd. IO XUM. criell. /
A.T". Ctpombepr, J.I1. Cemuenko. - 4-e¢ uza., ucrp. - M. : Beicu. mik., 2001. - 527 ¢. : un ; 25
cM. - bubmmorp.: ¢.511-515. - TIpeam.ykas.: ¢.516-522. - ISBN 5060036278 : 29 3k3.

OcHoBbl (usnueckoit xumuu [Teker] : yued. mocobue amns cTya. By3oB, o0yud. no crem. 011000
- Xumus u no Hanp. 510500 - Xumust : B 2 1. / B. B. Epemun [u np.]. - 2-¢ uzn., nepepad. u
nor. - M. : bunom. JIaboparopus 3uanuid, 2013 - . - 24 cm. - ISBN 978-5-9963-0377-9. Y. 1 :
Teopus. - 2013. - 320 c. : un. - (YueOHuUK Ui BeICIIeH mkousl). - bubnuorp.: c. 309-311. -
ITpenm. ykasz.: c. 312-319. - ISBN 978-5-9963-0535-3 : 25 k3.

. Epemun, B. B. OcHoBbl ¢usnueckoit xumuu. Teopus : ydeOHoe mocobue : B 2 u.

[OnexTponnbiii pecypc] / B. B. Epemun. - MockBa : JlaGoparopus 3HaHuii"" (paHee
""BMHOM. Jlaboparopus 3HaHUK", 2015. - Pexum JIOCTyTIA:
http://e.lanbook.com/books/element.php?pll_id=84118. - Pexum  mocryma: 3BC

"N3narenbctBo JIanp". - Heorpanmu. noctym. - ISBN 978-5-9963-2918-2 :
. T'amOypr, 0. JI. Xumnueckass tepmonuHamuka [DnekTpoHHb pecype] / FO. JI. I'amOypr. -

Mocksa : Jlabopatopus 3nanuit"" (panee ""BMUHOM. JlabopaTopus 3uanuii", 2016. - Pexum
nocryma: https://e.lanbook.com/book/90244. - Pexxum noctyna: DbC "HU3aarenscrBo Jlaus". -

Heorpannu. nocrym. - ISBN 978-5-00101-434-8

0) 10MOJIHUTEJIbHAS JIATEepaTypa

. Wnmonwuros, E.I'. ®usnyeckas xumus [Tekcr] : yue6. mis crya. By3os / E. I'. Unmonuros, A.
B. Apremos, B. B. barpakos. - M. : Axkagemus, 2005. - 448 c. : un. ; 22 cm. - (Boiciiee
npodeccuoHaabHOe 00pa3oBaHuE : MeJaroruvyeckue CrenuaabHocTH). - bubmmorp.: c. 446. -
ISBN 5-7695-1456-6 : 30 7k3.

. Kynpsmesa, H.C. ®usnueckast xumus [DneKTpoHHBIN pecypce] : yued. ns 6akanaBpos, y4eo.
st cryn. By3oB / H. C. Kyapsimea, JI. I'. bongapesa. - OBK. - M. : HOpaiit, 2012. -
(bakanasp). - Pexxum noctyna: . - Pexum noctyna: DU3 "bubmuotex". - Heorpanud. mocty. -
ISBN 978-5-9916-1293-7 :

HImuar, @.K. OcHOBBI cTaTUCTHYECKON (DU3MKM M TEPMOAMHAMHKH JUId XUMHUKOB [Tekcr] :
yue0. mocoodue s o0yd. o Harp. noarot. 04.04.01 - "Xumus" / ®@. K. lllmunar, JI. b. benbix ;
pew.: B. C. Tkau, C. A. Cxopuukosa ; Upkyrckuit roc. yH-T, XuM. ak. - Upkyrck : U3a-Bo
Ury, 2015.-320c. ; 21 cm. - bubmuorp.: ¢. 319-320. - ISBN 978-5-9624-1272-6 : 39 k3.
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B) MepUOIMYecKHe U3TAHUS (npuU HeoOX00UMOCMUL)
) CIHCOK ABTOPCKUX METOANYECKUX Pa3padoToK:
6 DUOC UT'Y pasmewenvt memoouueckue yKazanus K 1a60pamopHuim pabomam:

1. CxpunoB H.U., CrenmanoBa T.II. T'ereporeHnnie Qa3oBsie paBHOBecus (ydeOHOE
nocobue). Upkyrck: Upkyr. roc. yu-1, 2013. —100 c.

2. brikoB M.B. Matemaruueckas u rpapudeckas oopaboTka pU3NKO-XUMHUECKUX JaHHBIX /
M.B. bsikos, /[.C. Cycnos, B.C. Tkau — Upkytck: u3a-so UT'Y, 2015. — 100 c. (50 3k3)

3. MakapoB B.A. Tepmoxumusi (METoAUYECKHE PEKOMEHIANNU K MPAKTHKyMy). WpKyTCK:
HpkyrT. roc. yu-t, 2005. — 32 c.

4. MaxkapoB B.A. ®@a3oBble paBHOBECHS OJHO- U JIBYXKOMIIOHEHTHBIX CHCTEM.
(MeTonuUecKkne peKoMEeHAaluu K NpakTukymy). PactBopel. Mpkyrck: Upkyt. roc. yH-T,
2006. — 40 c.

a) 06a3bl JaHHBIX, THGOPMALHMOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1. http://www.msu.ru/libraries/
JlaHHbIE ~ WMHTEpHET UCTOYHUK — caliT HayuyHoil  OuOnmoTreku  MOCKOBCKOTO
FOCYl[apCTBeHHOFO yHI/IBepCI/ITeTa.

2. http://www.chem.msu.ru/rus/teaching/phys.html
JlaHHBIE MHTEpPHET HCTOYHHK — CalT MOCKOBCKOTO TOCYAapCTBEHHOTO YHHBEpPCUTETA
(crpanuna kadeapsl GU3NIECKONH XUMHUH), HA KOTOPOM IPEICTABICHBI
1.nexumnm mpog. M.B.Kopo6os
Ousnueckas xumusd. OOIMH Kypc.
2.Epemun B.B., Kapros C.U., Ky3bmenko H.E.
3agaun no ¢pusndeckoit xumun. Yacte 1. XuMudeckas TepMOIUHAMUKA
3.Cemuoxun U.A.
COOpHHUK 33/1a4 10 XUMHYECKON TepMOANHAMHUKE (JacTh [)
4.Cemmnoxun U.A.
COOpHUK 33124 110 XUMHUYECKOM TepMOAMHAMHUKE (JacTh 1)
5.ToamaueB A.M.
"TepmoanHamMmKa aacopOIIMy ra30B, TapoB U pacTBOPOB" (YueOHO-METOAMYECKOE TOco0ue)
6.Arees E.II.
HepasHoBecHast TepMOAMHAMUKA B 001IEM Kypce hU3NUeCKON XUMUH(KOHCIEKT JIEKITH)
®aiin B popmare PDF (267 KO)
7.BacuabeBa U.A., Jlypos B.A, Epemun B.B., Pyanwiii E.B., llleBesabkoB B.®., IlIuos
N.10.
3a1a4u 0 CTAaTUCTUYECKON TEPMOJTUHAMUKE C PEIICHUSIMU
8.HoBakoBckas 10.B.
OrnpeneneHye TePMOJIMHAMUYECKUX U KUHETHYECKUX XapaKTEPUCTUK DJIIEMEHTAPHBIX PeaKInit

Ha OCHOBAHHH KBAHTOBO-XMMHUYCCKUX PACUCTOB
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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

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHbI
6.1. YuedHo-1a00paTopHoe 000py10BaHMeE:

[TomereHust 17151 MPOBEICHUS JIGKIIMOHHBIX U J1a0OpAaTOPHBIX 3aHATHH, YKOMILIEKTOBAaHHBIE
HEO0OXOUMBIM 000pyI0BaHUEM, MPUOOPHON 0a30i U peaKTUBaMH, & UMEHHO:

- ayIUTOpPUH, OCHAIECHHBbIE MYJIbTUMEIUWHBIMU CpPEICTBAMH, JJIS MPOBEACHUS ayJUTOPHBIX U
npakTuueckux 3ansatuil (aya. 303, 402, 426); ayn. 5, 402, 426 o0opynoBaHbl MyJIbTUMEIUWUHBIMU
npoekropamu (InFocus IN 105 (3D Ready), HactenHbiMU dKpaHamu, HOyTOykamu Samsung NP
300T5A-AOFRU.
- KOMIBIOTEpHBIH Kiacc Kadeapsl ¢uznyeckord u komutouaHo xumuu (aya. 303). OOmee
KOJMYECTBO €IWHUI| BBIYMCIMTEILHON TexHuku — 5: Pentium IV — 1 mr.; Pentium Il — 1 mr.;
Pentium | — 3 r. IMeetcs ToKabHAS CETh.

naboparopubie mpakTHukymbl (aya. 308, 309, 313) mo ¢u3nueckoil XMMHUH, OCHAIICHHBIC
CIEeIYIOIUM 000pYAOBaHUEM:

Ne i/m HaumenoBanue KonnuectBo
1 2 3
1 BriTsoxHOM mikad 6
2 Kanopumerpuueckas ycranoBka KL-5 1
3 Kamopumerp 6
4 Memanka ¢ snextponpuBogom 1YP ML -2 3
5 [Ipecc ansa TabneTupoBanust 1
6 Cocynsl [Iproapa 4
7 Tepmomerp bakmana 17
8 MarnuTHas MemanKa 7
9 Merranka sJieKTpudecKas 9
10 BakyymHas yctaHOBKa 1
11 Bakyymnslii Hacoc 3HBP - 10 1
12 VYaerparepmoctatr UTU -4 4
13 VYcTaHOBKa J17151 ONpeieIeHHs TeMITepaTypbl KUIIEHUS 2
14 Pedppaxromerp UPD-22 2
15 TeH3umMeTp IS oTpe e IeH s TaBICHUsT HACKIIIEHHOTO Tmapa 10
16 Tensumerp Ui ompeleNeHus  JaBJCHUS  JAMCCOLMAIUH 2

KpUCTAJIOTHApaTa
17 Cymmehenii mkad CHOJI -3,5 3
18 Topcuonnsie Becbl WAGA TORSYINA - WT 3
19 Becwr Tum KOA 10 1
20 Texunueckue Becsl BJITK -500 1
21 [raTuBsl 18
22 KumsitumsHUK 3
23 CekyHaomep 8
24 Tepmometp (0-100) 10
25 [tatus ¢ npoOupkamu 4
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26 Habop xumuyeckoil mocyapl (TUIOCKOIOHHBIE KOJIOBI, CTaKaHBI,
MEpHBIE KOJIOBI, OFOPETKH T.J.) U PEAKTHUBbI

27 JIaGopaTopHbIE CTOJIBI 34

28 I[IuceMeHHBIE CTOJIBI 18

6.2. IlporpaMmMHoOe oGecrieyeHue:

6.3. Texnnuyeckue u JIeKTPOHHBbIE CPeACTBA:
VI1.OBPA3OBATEJIbBHBIE TEXHOJIOTI'NHU

B nponecce uzyuenuss quctuminHel «dusznyeckas XuMus. XUMUAYecKas TEPMOIUHAMUIKA
YUTAFOTCS JICKIUH, TPOBOJSATCS KOHTPOJBHBIC M JIA0OpaTOpHBIC PabOThI, KOJUIOKBHYMBI, paz0op
KOHKPETHBIX CUTYyallud C HCIOJIb30BAHUEM IACCHBHBIX, AKTHBHBIX W HHTEPAKTUBHBIX (HopM
o0OydeHusl.

Axmuenvie ¢popmul oOyuenus. Ha 1abopaTOPHBIX 3aHIATHUSIX, KOTOPBIE COCTABIAIOT Oosee
MOJIOBUHBI OT KOHTAKTHOW pabOThl, KaXKIbI CTYACHT BBIMOJIHSACT JabopaTopHyio paboTy
uHAUBUAYyalbHO. Takoil BuA opraHu3anuu OOydeHUs CHOCOOCTBYET MPHOOPETEHUIO HABHIKOB
CaMOCTOSITEIILHOTO BEJCHUS IKCIEPHUMEHTAIBHBIX PabOT, MPAKTHUYECKUX HABBIKOB OOpaIlleHUs H
paboThl ¢ pa3TUYHBIMH XMMHUYECKMMHU BEIIECTBAMH M J1a0OpaTOPHBIM O0OpYyIOBaHHEM,
M3MEPUTEIIBHON anmaparypoil, OpraHu3alid METOJMKHU IKCIIEPUMEHTAIBHBIX PabOT, COCTaBICHHUS
MIPOTOKOJIOB OTYETOB XHWMHUYECKUX DSKCIEPUMEHTOB, a TaKK€ MPAKTUYECKOrO TMOATBEPKACHUS
TEOPETUYECKUX TOJIOKEHUN XUMHYECKOW TepMOAMHAMHUKU. [lOAroTOBKa OTYETOB MO KaXI0M
naboparopHoit pabote hopMuUpyeT yMEeHHE MPOBOAUTH NMEPBUYHBIN aHAU3 PE3yIbTATOB C YUETOM
o0mMX  3aKOHOMEPHOCTEH, (OPMYyIMpPYyeMbIX B paMKaX XHMHYECKOM TEPMOJIMHAMUKH,
MIPEJICTABIIATH PE3YNbTAThI OMBITOB U PACYETHHIX PadOT, IPaMOTHO (POPMYITHPOBATH BHIBOIBI.

3aKkperyieHue TEOPETHUYSCKUX TIOJIOKEHUH XHMHUYECKOH TEPMOJMHAMUKHN (OCHOBHBIX
3aKOHOB U 3aKOHOMEPHOCTEH, ONpeIeSIONINX HAMIPaBICHUE U PE3yNIbTaT MPOTEKaHUs MPOILIECCOB B
TOMOTCHHBIX M TETEPOreHHBIX CHCTEMax) IMPOBOJUTCS B BHAEC HWHTEPAKTUBHOTO OOYYEHHUS —
KOJIIOKBUYMOB, U BBITIOJTHEHHsI PACUETHBIX 3a]1au.

HaumeHnoBaHue TeM 3aHATHH C HCIOJIB30BAHMEM HHTEPAKTHBHBIX (popm 00y4ueHus:

®opma / Mertonbt Kon-Bo
No Tema 3angaTus Bun 3ansaTus
WHTEPAKTHBHOTO O0YICHHUS JacoB
[TepBbIit 3aK0H naboparopubie/
1 p parop I'pynmoBas quckyccus / 4
py y
TEPMOJUHAMUKU MIPAKTUIECKHE
KOJUTOKBHYM
5 Bropoii 3akoH nabopaTopHble/ I'pynnosas 4
TEPMOTUHAMUKH MTPAKTUICCKHE JHMCKYCCHst / KOJUTOKBUYM
3 TepmoauHaMuka naboparopHbie/ ['pymmoBas 4
pacTBOpPOB MTPAKTUICCKHE JHMCKYCCHst / KOJUTOKBUYM
naboparopHble/ ['pynmoBast
4 da30BbIE paBHOBECUS patop by 4
MIPAKTUYECKHE JHMCKYCCHst / KOJUTOKBUYM
5 XuMU9IecKue nmaboparopHbIe/ ['pynmoBas auckyccus / 4
paBHOBECHS MIPAKTUYECKHE KOJUTOKBHYM
Hroro gacos 20

VIII.OHEHOYHBIE MATEPHUAJIBI JIS1 TEKYIUEI'O KOHTPOJIS U
MPOMEXYTOYHOM ATTECTAIIMA
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Ouenounsie cpeacraa (0OC):

OrneHOYHbIE CPEACTBA TEKYIIETO KOHTPOJIsl (OPMHUPYIOTCS B cOOTBETCTBHHU C [lonoxkeHuem
0 OaJUTbHO-PEHTHHTOBOW CHCTEME YyHHBepcHTeTa. Ha3HaueHue OLEHOYHBIX CpPEACTB TEKYIIEro
KOHTPOJIS - BBISIBUTH y oOyuatomuxcs chopmupoBanHocTs komnerenimii: OIIK-1; OITK-2; OIIK-6.

Marepuanbl [1Jisi NPOBeJeHMS] TeKyUIero M TMPOMEXKYTOYHOI0 KOHTPOJS 3HAHUMH
CTYIEHTOB:
Ne Bun koHTpOss KonTtposnmpyembie TeMbI (pa3iesb) Komniereniuu,
KOMIIOHEHTBI
KOTOPBIX
KOHTPOJIHPYIOTCS

1 Brinonnenue [TepBbIit 3aKOH TEPMOAMHAMUKH OIIK-1
1abopaTopHbIX  padoT. OIIK-2
Otuer no JIP. OIIK-6

2 CobecenoBanue B | IlepBblit 3aKOH TEPMOAMHAMUKH OIlK-1
dbopMe  KOJUIOKBHYMA.
KonTponbHas pabota

3 ColecenoBanue B | BTopoii 3akoH TepMOITMHAMUKHA OIIK-1
dbopMe  KOJIOKBHUYyMA.
KonTponbnas pabota

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

5 CobecenoBanue B | TepmoanHamuka pacTBOpOB OIlK-1
dbopMe  KOJUIOKBHYMA.
KonTponbHas pabota

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

7 CobecenoBanue B | ®Pa30BbIe paBHOBECHS OIlK-1
dbopMe  KOJIJIOKBHUYyMA.
ITpakTueckue 3a1anus

8 Brimonnenue XHWMHYECKUE PABHOBECUS OIlK-1
71a00paTOpHBIX  paboT. OIIK-2
Otuer mo JIP. OIIK-6

9 CobecenoBanue B | XUMHYECKHE PABHOBECUS OIIK-1

dbopMe  KOJIJIOKBHUYyMA.

KonrponbHas padora

JIeMOHCTPALIMOHHBIH BAPHAHT KOHTPOJILHOM padoThl Nel

3a0daua 1. OguH MOJb OJHOATOMHOTO HJI€aJIbHOIO Ta3a MpOBEJIEH uepe3 oOpaTHMBbIil

OHUKII, IMOKa3aHHBIN Ha PUCYHKE
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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.

JleMOHCTPAIIMOHHBIH BAPHAHT KOHTPOJIBbHOI padoThl Ne2

3aoaua 1: OnpenenuTh TEIJIOTY CTOpPaHUS alleTHIICHA, €CIU TEIUIOoTa ero 00pa3oBaHMs paBHA
226,772 x]J1>x/MOb.

o

3a0aua 2. Paccuutaiite = craHAapTHBII  TemoBoM  3(dexr peakumm A H,, -

Syt 2H,  =2H,S, . CocraBbTe ypaBHEHHs TeMIepaTypHoil 3apiucumoctn ACp = f(T),

A H]= f(T). Paccumraiite TemmoBoit 3ddexr peaknuu npu Temmeparype 600 K.
HeoOxoauMble TaHHBIC BO3BMUTE U3 CIIPABOYHHKA.

3a0aua 3. Paccuuraiite TemnoBoil 3¢ddexr mpomecca cmemenuss 0.5 kr 20%-Hoi cepHoM
KUCIIOTHI 1 1 KT 60%-HO0¥# cepHO KHCIOTh. HeoOXoauMble TaHHBIE BOBBMHUTE M3 CITPABOYHHKA.

JleMOHCTPAIIMOHHBII BADHAHT KOHTPOJIbHOI padoTsl Ne3

3aoaua 1. 200 v omoBa (temmoeMkocTh 25,55 JDk/MOmbTpam.) C  HUCXOAHOMN
temmneparypoit 100 °C u 100 r Boasl (TemmoeMmkocTh 75,41 JIk/MOJBTpam) ¢ HMCXOJHOM
Temneparypoit 25 °C morpyxeHsl BMecTe B KalnopumerTp. IIpuHSB, 4YTO TEMIOEMKOCTb
MOCTOSIHHA M YTO TEIUIO HE OBUIO TOTEPSHO WIM TOJYyYEeHO OT OKPYKAIOMICH Cpeabl HIIN
KaJIOpUMETpa, HaliuTe: a) KOHEYHYI0 TEeMIIepPaTypy CUCTEMbI; 0) M3MEHEHUE DHTPOIHH IS
0JIOBa; B) U3MEHEHHE SHTPOIUH ISl BOJBI H3MEHEHUE SHTPOIHHU ISl 0JI0BA M BOJIBI.
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3aoaua 2. MonsipHas TETNIOEMKOCTh Ta3000pa3HOT0 METaHa BBIPAXKACTCS YpaBHECHUEM:
Cp, =17.518 + 60.69 X 1073T Jlx/mons K. CrannaprHas sHTponus MeTana npu 298 K pasua
167.73 Ixx/monb K. Onpenenute suTponuto 1 1 merana npu 800 K u naBnenun 1 6ap.

3aoaua 3. Paccunraiite AH, AS, AG u AF s cienyromiero nporecca:
1 Mok Bogsl (., -10 °C, 1 arm.) =1 Mons Boasl (T8., -10 °C, 1 atm.),

UMes ciie/lylolIue JaHHbIe: MOJIbHAs SHTANIbINA 1aBiaeHus Boasl pu 0 °C u 1 atM cocTaBiser
6,016 xJlx/Moib, Cppg= 75,41 xx/monb K; Cppey= 37,29 JIx/monp K.

JleMOHCTPAIIMOHHBIH BAPHAHT KOHTPOJILHOH padoThl Ned

3aoaua 1. B 1 xr Boasl pactBopeHo 0.0684 xr caxapa (M = 342 r/monp). Beruucnute naBieHue
napa sroro pactBopa npu 373 K. Paccuuraiite TemmepaTypy KHUIIEHUS €ro, €ClId TEIUloTa
UCHapeHUs BOJbI IPU TEMIIEpaType KulleHus paBHa 2256.7 10° Jik/kr.

3aoaua 2. Temrieparypa 3aMep3aHusi pacTBOpa, coaepkamero 2.6152 r adupa STHICHTIIUKOIS
B 0.1 Kr BOJBI, HWKE TEMIEPATYphl 3aMep3anus Boabl Ha 0.5535°. Onpenennurte MOISPHYIO
Maccy 3¢upa, ecid TeruioTa miaBieHus Boasl 6029 Jx/Modb.

3aoaua 3.0mnpenenure mapuyaibHbIi 00bEM METaHOJIA, €Cciu MI0THOCTh 60%-HOoro pacTtBopa

ciupta npu 293 K paBna 0.8946 r/em’, napryaibHbli 00bEM BOJBI B ATOM pacTtBope 16.8
3

CM°/MOJIB.

JleMOHCTPALMOHHBII BAPHAHT KOHTPOJIbHOI padoThl Ne5

3aoaua 1. B xakoM HampaBleHUH HNONAET peakuust CO + H,0 = CO , + H, mpu 1000 K, eciu
HavalbHBIM cocTaB ra3oB (B Mo %) paBed: CO - 10%; H,O — 25; CO, — 3%; Hy — 10%; N; —
52%. KoncranTa paBHOBecHs 1pH 3Toit Temmneparype K, = 1.39; obuiee naBienue — 1 atm.

3aoaua 2. Tlpu 2000 °C u obmem naBierud 1 atm 2% BOJbI JUCCOIMAPOBAHO HA BOJIOPOJ U

KHCIIOPOA: H,0 , < H,  +120 , . PaccuuTaiiTe KOHCTaHTY PaBHOBCCHS NAHHOW PEaKLHH

) B} 2(

IIPU TUX YCIIOBHUSX.

3aoaua 3. Paccuwmraiite craHmaptHyro sHepruro [mb6ca peaknum 2 SO, +0; = 2 SOs,
npoxoasmiei npu Temneparype 700 K u naBienun 1 6ap, no meroay Temkuna-I1IBapimana.

BOITPOCHI U1 COBECEJJOBAHU A
Konnoksuym Nel. IlepBbiii 3akon TepmoanHamMuku. Tepmoxumus

1. ITpeamer TepmoauHaMuku. OCHOBHBIE MOHATHS TEPMOJUHAMUKH: CUCTEMA, TUIIBI CHCTEM;
paboTa, TemjuoTa, SKCTEHCHUBHbIE U WHTEHCHUBHBIC BEJIMYHMHBI; IapaMeTpPbl COCTOSIHUS,
(byHKLINU COCTOSHUSA, QYHKIMH TPOIIecca, MPOLECChl IUKINYECKUE U HEIUKINIECKHE.

2.TlepBpIii 3aKOH TEPMOJWHAMHKH: (QOPMYJIMPOBKH W AHAIUTHYECKUE BBIPAKCHHUS.
BHyTpeHHss sHEprus U HTaIbINS.

3. [IpunoxeHre mepBOTO 3aKOHA TEPMOAMHAMHUKH K TpOCTeimeil (u3mueckoi cucreme -
uaeanpHoMy rasy. llonuTponHsle mponeccsl.

4. ObpaTtumble 1 HEOOpaTUMBIE MpoLiecchl. PABHOBECHBIE U HEPABHOBECHBIE COCTOSHUSI.

5. [IpunoxeHue NepBoro 3aKk0OHa TEPMOJMHAMUKH K XMMHUYECKUM IpoleccaM. 3akoH I'ecca.
TennoBbie 3h(PEKTHI XUMHUECKUX IMPOIIECCOB MPU TMOCTOSIHHOM O0BEME M TIOCTOSSHHOM
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JaBJICHHUMU.

6. Tepmoxumuyeckue ypaBHeHUs. Teruiota (SHTaiIbIMs) oOpa3oOBaHMS BENIECTBA. eIIoTa
CTOpaHHS.

7. CrangapTHble COCTOSIHUSI. MeToIbl pacueTa CTaHIAPTHBIX TEIUIOBBIX  A(PPEKTOB.
CrnenctBus u3 3akona ['ecca.

8. UnTerpanpHass u muddepeHIranbHas TeIioTa pacTBOPEHUsS. DHTANBIUS 00pa30BaHHUs
MOHOB. Teriora conpBaTalui MOHOB. TeIUIOTa HEUTPATTU3ALUH.

9. TermoeMKOCTh. BUBI TEIUIOEMKOCTH W MX 3aBUCHMOCTH OT TEMIIEPaTyphbl. 3aBUCHMOCTD
TerioBoro 3¢ dekra oT Temneparypsl. @opmyna Kupxrodda u pacuer remnosoro 3ddexra
IpU HECTaHAAPTHOM TeMIeparype.

10. [TocrosiHnas kajmopumerpa. OnpeneneHue TEIUIOBBIX 3PdexToB. Temnora oOpa3oBaHUs
KPHUCTaJUIOTHIPATOB M €€ H3MEPEHHE.

KostoxkBuym Ne2. Bropoii 3aKoH TepMOAMHAMUKHT

1. CymHoCTh BTOpPOrOo 3aKOHAa TEpMOAMHAMUKH. DOpPMYIUPOBKH BTOPOrO  3aKOHA
TEPMOJUHAMHUKHU. OHTPOINUA. OKCTEHCUBHBIM  (AKTOp  TEIIOTHl. AHAIUTUYECKOE
BBIpaXEHHE BTOPOTO Hayalla TEPMOAMHAMUKY JJIs1 00paTUMbBIX U HEOOPATUMBIX MPOIIECCOB.
[uxn Kapuo. HexkomnencupoBanHas temsora Kiaysuyca.

2.DHTponMs Kak (YHKIMS COCTOSHUS. PacueT WM3MEHEHHs SHTPONUHM MPU Pa3TUUHBIX
npoieccax. Pacdyer uM3MEHEHUs HSHTPOINUU HW30JHPOBAHHBIX CHUCTEM MPH HEOOPATHUMBIX
MpolLeccax.

3. Tepmomunamuaeckune norennuansl: U, H, F, G. Duepruu I'enpmronbma u I'm66ca u ux

CBOMCTBA.

. MeTo1 xapakTepuCTUUECKUX (PYHKIMH B TEPMOJUHAMUKE.

5. YpaBHenuss MakcBemsia W UX ~ UCIOJNB30BaHWE  JJI  BBIBOJA  PA3IMYHBIX
TEPMOJIMHAMHYECKUX COOTHOIIICHUMN.

6. YpaBuenue ['u60ca - I'ensMromsia. 3aBucumocts F u G oT mapamMeTpoB COCTOSTHUS.

7. XUMHUYECKHI ITOTEHIMAI. XAMHYECKHUN ITOTEHIIMAI HACAIbHOIO0 W HEUIECAILHOI'O Ira3oB.
Merton netyuectu. Boruncienue 1eTy4ecTd U3 ONbITHBIX JaHHBIX.

SN

KosnokBuym Ne3. TepMoanHaMuKa PAaCTBOPOB HE3JIEKTPOJIHUTOB

1. Onpenenenne pacTBOPOB U CIIOCOOBI BBIPAKEHMSI KOHIIEHTPALUU PACTBOPOB.

2. [NapumanbHbIe MOJISIPHBIE BETWYHHEL. Y paBHeHUe [ mO0ca - [[rorema u ero ncnosabp30BaHne
B TEPMOJMHAMMKE PACTBOPOB.

3. TepmomHaMuKa UAEaIbHBIX PacTBOPOB. 3akoH Payis, ['enpu.

4. OcMOTHYECKOE JTaBJICHUE.

5. 3aBUCUMOCTb PACTBOPUMOCTH TBEPJIBIX TEJI OT TEMIEPATYPHI.

6. Kpnockonust u 30ynHOCKOINUS M WX HPUMEHEHHE JUIsl ONpPENEICHUs MOJIEKYJISPHBIX
BECOB.

7. TepMoaHAMUKa pealIbHBIX pacTBOpOB. MeToJl akTHBHOCTEH. BpiOop cTaHmapTHOTrO
COCTOSIHUS TIPU oTpeiesIeHNH K03 PHIiMeHTa akTHBHOCTEH.

8. CBsi3p MEXIy aKTHUBHOCTAMHU U KO3((UIIMEHTaMH aKTUBHOCTEH B OMHApHBIX pacTBOpPaXx.
VYpasnenue [rorema-Mapryneca.

KosuitokBuym Ne4. Tepmoannamuka ¢ga3oBbIX npeBpalieHui
1. T'ereporennsie ¢a3zoBbie paBHOBecusi. OCHOBHBIE MOHATHA: (aza, COCTaBHAs 4acTb, YHUCIIO

KOMITOHEHTOB, YHCJIO cTenenel cBoboapl. [IpaBumno da3 ['ub606ca u ero BHIBO.
2. TepmoguHamMuKa OJHOKOMIIOHEHTHBIX CHCTEM. JluarpaMMmbl COCTOSIHMSI BOJBI, CEpBI,
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dochopa. PazoBbie Hepexoabl nepBoro poaa. YpasHenue Kuiaiinepona - Knaysuyca u ero
IPUMEHEHHE K Pa3IUYHbIM (pa30BBIM IEPEX0/1aM IEPBOTO POAA.

JIByXKOMITOHEHTHBIE cucTeMbl. Jlmarpammbl kuneHus. 3akoHbl | 'u60ca-Konosamnosa.
Paznenenue BelecTB yTeM NPOCTON NEPEroHKU U peKTUPUKALMU. A3E0TPOIHbBIE CMECH U
UX CBOMCTBA.

DU3NKO- XUMUYECKUI aHAJIN3, €70 CYIIIHOCTh U IPUMEHECHHUE.

JluarpaMmbl IJIaBJI€HUS JBYXKOMIIOHEHTHBIX CHCTEM U MX aHAJIM3 Ha OCHOBE MpaBuia Qas.
JluarpaMmbl COCTOSIHHA C TIPOCTOM 3BTEKTHKOW; HEOIPAHWYEHHOM pPacTBOPUMOCTBHIO
KOMIIOHEHTOB B KUJIKOM U TBEPAOM COCTOSIHUU; OTPAHUYEHHON paCTBOPUMOCTBIO B KUIKOM
U TBEPAOM COCTOSHUM 3BTEKTUYECKOIO M IE€PETEKTUYECKOro THUIIOB; C OOpa3oBaHUEM
XUMUYECKUX COCAUHEHUN C KOHIPYIHTHOM U MHKOHI'PYIHTHOM TEMIIEPATypOU IUIABIICHUS; C
HOJUMOP(HBIM NIPEBPAILIEHUEM KOMIIOHEHTOB.

Tpeyronasauk ['n66ca. JlnarpaMmbl pacCTBOPUMOCTH U IIABKOCTH TPEXKOMIIOHEHTHBIX
CUCTEM.

KostokBuyMm Ne5. XuMnueckoe paBHOBecHe

TepMoanHaMuKa XUMHYECKOTO paBHOBecus. XHMHUYECKOE CpOJCTBO. PaBHOBecue B
cucreMe tuna: aA,<=> BB, ; aA,<=> BB, ; aA,.<=>B8B,

BreiBon wusorepmbl Bant- T'odda. Tepmommnamudeckass TpPakTOBKA O XHUMHUYECKOM
CPOJCTBE.

Bupl KOHCTAHT paBHOBECHS U CBSI3b MKy HUMH.

3aBUCMMOCTh KOHCTAHTBI paBHOBecHst OT Temmeparypbl. Juddepenunanbnas u
WHTEerpajibHast popMa n30xopbl U n300apel Bant- ['odda.

Pacuer koHCTaHT paBHOBECHS IIPU CTAaHAAPTHOM U HECTAaHAAPTHOM TeMIIepaTypax.

Pacuer paBHOBECHOTO cOCTaBa.

Bnusinue naBnenus Ha paBHOBeCHbIN cocTaB. [Ipunnun Jle [llarense - bpayna.
['eTeporeHHble XUMHYECKHE PpABHOBECHUS M OCOOCHHOCTH HUX TEPMOJUHAMUYECKOIO
OTNMCAHUS.

XUMHUECKOE PAaBHOBECHE B peabHbIX ra3ax.

HpOMe)Ky'TO‘lHaSI arTeCcTanus (3K3aM€H) MMPpOBOAUTCA B (bOpMe YCTHOT'O CO6CCCI[OBaHI/ISI NN

B BHUJI€ TECTOBbLIX SaI[aHI/Iﬁ C OTKPBITBEIMU BOIIPOCaMHU.

HpOMe)Ky'TO‘lHaSI arTeCcTanus (3611161’}’1) OpoBOAUTHECA C  HCIIOJIB30BAHUEM OabHO-

PEUTHHIOBOM CUCTEMBI OLICHUBAHMSI PE3YJIbTaTOB O0YUECHHUS.

o

MNPUMEPHBINA NEPEYEHB BOITPOCOB U 3AJJAHUM K DK3AMEHY

[lepBBIli 3aKOH TEPMOJAMHAMUKH W €r0 MPUWIOKEHHE K (U3MUECKUM U XUMHUYECKUM
CUCTEMAaM.

Pacuer TemnoBeIX 3(pPEeKTOB XMMHMUECKHUX pEaKIUi MpH CTaHAAPTHOW M HECTaHJAPTHOM
Temreparypax. 3akoH ['ecca. YpaBuenue Kupxroda.

TennoTsl pacTBopeHUs: U 00pa3oBaHMsI HOHOB. DHEprus cosibBaTanuu HoHOB. L{uki bopHa-
Xabepa.

TennmoemkocTs U ee 3aBUCUMOCTh OT Temmeparypbl. CBsa3p Cp n Cy 11 ueanbHOro rasa.
YpasHenue Maiiepa.

[TonuTponHeie MpOUECCHI.

@opMynMpoOBKa U AHAIUTUYECKOE BBIPAKEHUE BTOPOrO 3aKOHA TEPMOAUHAMUKH. L{uki
Kapno. [IpumeHnenne BTOporo 3aKkoHa TEPMOJMHAMUKH K U30JIMPOBAHHON CUCTEME.
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35.

OHTpomnusi Kak (DYHKIUS COCTOSIHHS. TepMoIuHAMHUYeCKas BEPOSTHOCTh U €€ CBS3b C
SHTPOIUEH.

Pacyer u3MeHEHUS SHTPONHH MPHU PA3THUHBIX 0OpaTHMBIX Tporeccax. Pacuer u3MeHEHHs
SHTPONUH U30JUPOBAHHBIX CUCTEM IIPH HEOOPATUMBIX IIPOIECCaX.

TepMoanHaMUYECKHE TTOTSHITUABI.

Pacuer AG u AF B pusndeckux nporeccax.

XapakrepucTuieckue (QpyHKIUH. YCIOBHUS M KPUTEPHH CAMOIPOU3BOJIBHOTO IMPOTEKAHHS
IIPOLIECCOB, BHIPAYKEHHBIE Yepe3 XapaKTepUCTHUECKUE (HYHKIUH.

YpaBHenus: MakcBesia U UX UCIOJIb30BaHUE ISl BEIBOJIA PA3IMYHBIX TEPMOTUHAMUYCCKIX
COOTHOIIEHUI

VYpasaenuns [ m60ca-I"enpmromneia.

XUMUYECKUE MTOTEHINAIIBI.

Termnosoy 3akoH HepHuera. Ilocrynarsr Ilnanka. Tperui 3akoH tepmoauHamuku. Pacuer
a0COIIOTHOTO 3HAYEHHUS SHTPONUU. PacueT n3MeHEeHUs SHTPOIIUU B XUMUYECKHX IMPolieccax
MIPU CTaHJAPTHOW M HECTaHIAPTHON TeMIIepaType.

XUMHUYECKOe paBHOBECHE B CUCTEMAaX TUIA!

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

TepMonrHaMHu4YeCKuil BBIBOJ 3aKOHA JEHCTBYIOIIMX MAacc. YpaBHEHHE M30TEPMbl PEaKLUU
Bant-T'odda.

Bunbl KOHCTAaHT paBHOBECHS M CBSI3b MEXJIy HMMH. CBS3b KOHCTaHT pPaBHOBECHUS CO
CTaHJApTHBIMU U3MEHEHUsAMHU SHeprun ['n60ca u I'enpmromba.

Metoapl pacdyeTa KOHCTAaHT PAaBHOBECHS XMMHYECKUX PEaKIUil C MCIOJIH30BAHUEM TaOJIHIL
CTaHJAPTHBIX 3HAYEHUN TEPMOAMHAMUYECKUX (YHKIUI.

3aBHCHMOCTH KOHCTAaHTHI paBHOBECHsI OT TemmepaTypsl. M300apa u nuzoxopa Bant-I'odda.
BnusHue naBieHMs Ha PaBHOBECHBIM COCTAaB. YIPABIEHUE XUMHYECKMM DPAaBHOBECHEM.
[Tpunnun Jle [latense - bpayna.

Pacuer paBHOBECHOTO cOCTaBa.

['ereporeHHbple XMMHYECKME pABHOBECHS M OCOOEHHOCTH MX TEPMOAMHAMHUYECKOTO
OIIMCaHUS.

I'ereporeHHble XMMHUYECKHE PABHOBECHS B pPEalbHBIX CHCTeMax. MeToabl onpeaesneHus u
BBIUUCIIEHUS KO3 (UIIMEHTA JIETY4eCTH (aKTUBHOCTH).

[TapuuansHble MOJIIpHBIE BEIUMUMHBI U ypaBHeHus [ n06ca-/rorema.

TepMmonnHaMuyeckuil BbIBOJ 3akoHa Payist u 3akoHa ['eHpu 1115 neanbHbIX pacTBOPOB.
PacTBOpUMOCTBH TBEpABIX BELIECTB B MJICANbHBIX U MPEIEIIbHO pa30aBiIEHHBIX pacTBOpax.
VYpasuenue lllpenepa.

Komnnurarusasle cBoiicTBa pacTBopoB. Kprockomnus u 30yIIM0CKOUS.

OcmoTtrueckue spineHus. YpaHenue Bant-I'odda, ero repmonnnammuueckuii BIBO
TepMonnHaMuKa pealbHBIX PacTBOPOB. ATepMallbHbIE M PETYNSPHbIE PacTBOPHl U HUX
cBoiicTBa. MeToi akTMBHOCTEH. BBIOOp CTaHIApTHBIX COCTOSHHMM IpH ONpeAeIeHUU
XUMHYECKHUX TTOTEHIIUAJIOB.

Hcnonb3oBanue ypaBHeHus [ ' n60ca-/lrorema i1t pacueToB akTUBHOCTEH M KO PHUIIMEHTOB
AKTUBHOCTEU

Mukpo- u MakpococTosiHue cucteMbl. Cratuctuuyeckuii ancamb6ip I'm60ca. OcCHOBHBIE
MOCTYJAThl CTATUCTUYECKON TEPMOJIUHAMUKH.

Pacuer uncna mukpococrosHuil o bonsimany. TepMoanHaMuueckass BEPOSITHOCTh U €€
CBsI3b C dHTponueil. @opmyna bonpiimana

MounekynsipHas cymMmMa IO COCTOSIHMSIM M CyMMa IO COCTOSHUSIM MaKpOCKOIHMYECKOMN
CUCTEMBI.

CraTtucTuyeckas CyMMa IO COCTOSIHUSIM U €€ CBSI3b C TEPMOJAMHAMUYECKUMHU (DYHKIMAMU:
UHSFuG.
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36.

37.

38.

39.

40.

41.

42.

43.

44,

Cymma mo cocrosHusM mnoctynatensHoro npwxenus. U, H, S, C, u Cy, F u G
MOCTYNATENbHOTO IBH)KEHUSI.

CyMMa 110 COCTOSHMSM BpalllaTelIbHOIO M KonedaTtensHoro apwxkenuit. U, H, Cp, Cy S, F u
G BpamaTenbHOro 1 KojiebareabHOro JBUKCHHM.

Pacyer KOHCTaHT paBHOBECHS XUMHYECKHX pEaKUUd B WACATBHBIX Tra3ax METOJIOM
CTaTUCTUYECKOM TEPMOIMHAMUKHU.

TepMoanHaMuKa arperaTHbIX paBHOBecHM. Da30Bble NEPEXOBI IIEPBOr0 pojia. Y paBHEHUE
Knaneiipona-Knay3unyca u ero npuMeHeHue K pa3inyHbIM ()a30BBIM IEpeXoiaM IepBOro
poza.

[IpaBuio ¢a3 ['mO6ca u ero npUMeHeHHEe IPU aHAIU3E PABHOBECHIA.

ONHOKOMITOHEHTHBIE CHCTEMBI. Jlmarpamma COCTOSIHMSL BOXBI, cepbl, (ochopa U uX
omHcaHue C MpUMeHeHHeM npaBuia ¢a3 ['md0ca.
TepMoamHaMu4ecKuii  BbIBOJ 3akOoHOB KoHoOBasioBa.
pexTudukanuu. A3e0TpOonHbIe CMECH U UX CBOWCTBA.
JlmarpamMma KUIICHHS B CITydae MOJHON pacTBOPUMOCTH KOMITOHEHTOB B KHJIKOM COCTOSTHUU
WX OINKMCAaHKE C MPUMEHEeHHEM npaBmiia (a3 ['md06ca.

JuarpaMma KUTNIGHUS B CJIydae IIOJIHOH HEPaCTBOPUMOCTH KOMIIOHEHTOB B JKHUIKOM
COCTOSIHMH X OIKCaHUE ¢ MpUMeHeHneM mpasuia a3 ['udoca.

Pasnenenne Bemects myreM

45. JlnarpaMma IJI1aBJICHUS IBYXKOMIIOHEHTHBIX CUCTEM C TPOCTOM IBTEKTHKOM.
46. JluarpaMMa MIaBIeHUS JBYXKOMIIOHEHTHBIX CHCTEM, OOpa3yrollue a) HEOrpPaHUYECHHO U

OTPaHUYEHHO PACTBOPUMBIE TBEPABIE PaCTBOPHI,

KOHI'PY2HTHOM U MHKOHTPYHTHOM TOYKOM IIJIaBJICHUS.
47. JluarpaMMbl pPacTBOPUMOCTH M IUIABKOCTU TPEXKOMIIOHEHTHBIX CHUCTEM. TpeyrosibHUK

I'u66ca

0) XUMHUYECKHE

COCOAUMHCHUA C

IINTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUA JJI51 ®OPMUPOBAHUA

KOMIIETEHIIUIA

I/IH)II/IKaTOpr JOCTHIKCHUSA
KOMIICTCHIIMU

Pe3yabTaTnl 00yyeHus
(3HaTh, yMeTb, BJIA/IETh)

ITpouenypa oueHuBaHus

OIIK-1,2

[Ipenyiaraer UHTEPIIPETALIUIO
pe3yIbTaTOB COOCTBEHHBIX
HKCHEPUMEHTOB M PACYETHO-
TEOPETUYECKUX paboT C
UCMOJIb30BaHUEM
TECOPECTUICCKHNX OCHOB
TPaJUIIMOHHBIX U HOBBIX
pa3nenoB XUuMuu

3HaeT: TECOPETUYECKUE OCHOBBI
XUMUYECKON TEPMOJIMHAMUKHU U
MPaKTUYECKOE TPUMEHEHNE
BBIBOJIOB TEPMOJUHAMUKH JJIs
pelieHus KOHKPETHBIX 3aja4 Mpu
ONMCAHUU CBOICTB PacTBOPOB,
(ha30BBIX, XUMHYECKUX
MIPEeBpAIICHUH U aJCOPOIIMOHHBIX
SBJICHUU.

CobecenoBanue B hopme
KOJUIOKBHYMa.
Brimonnenue
IIPAKTUYECKUX U
KOHTPOJIbHBIX paloT.

YMeet: MpoBOAUTH 00PabOTKY U
TIEPBUYHBIN aHAIH3 PE3yIbTATOB C
MIPUMEHEHHEM TEOPETUUECKUX
OCHOB XHUMHYECKOU
TEPMOJIMHAMUKH U BBIBOJIOB MX
MPAKTHYECKOTO IPUMEHEHUS

CobecenoBanue B popme
KOJUTOKBHYMA.
Beinonnenue
MPAKTHYECKHUX H
KOHTPOJIbHBIX PadoT.
Otuetsl 0 1a6OPATOPHBIM
paboTtam.

YmMmeer: hopmynupoBaTh BHIBOABI

CobecenoBanrie B (Qopme
KOJIJIOKBHYMA.

Otuethl M0 71a60PATOPHBIM
paboTtam.
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OIIK-2.1

PaGoraer ¢  XUMHYECKHMH
BEIlECTBAMH C COOJIIOJIEHHEM
HOPM TEXHUKH 0€30IaCHOCTH

3HaeT: npaBuiIa U HOPMbI TEXHUKU

O6e3omacHocTH mpu  pabore ¢
XMUMHYECKUMU  PEAaKTHBAMH |
¢busznyeckuMu npubopamu,

IpUMEHsieMbIMH B paboTax 1o
XUMHUYECKON TEPMOINHAMUKE

Brimonuenue
1abopaTopHEIX PaboT.

OIIK-2.3

[IpoBoaut CTaHJapTHHIE
omepalnuu ISl ONpeAeIICHUs
XUMUYECKOT0o W (ha3oBoro
cocraBa BEILIECTB i1
MaTepHuajioB Ha X OCHOBE

YmMmeer: paOoTaTh Ha CTAaHJAPTHOM
000pyI0BaHUH, IPUMEHSAEMOM TIPU
IIPOBEIEHUU TEPMOXUMHUYECKUX
HCCIIEA0BAHUH, U3YYEHUH CBOMCTB
pacTBOpOB, (ha30BBIX U
XUMUYECKUX PAaBHOBECUN

Brinosinenue
1abopaTopHBIX PaboT.

Baapeer: npuemMamMu OpraHu3anuu
METOAMKH padoT TpH pEUuIeHUU

CobecenoBaHue.
Brinmonnenue

3a4a4 B 00JlacTH  XUMHYECKOU Ha6opaToprIX pa60T_
TEPMOIMHAMHUKH.
OIIK-6.1 3Haer: mnpaBwia MpeAcTaBieHUs | BeimoaHeHue
[Ipencrasnser pe3yibTaTel | PE3YJIbTATOB TCPMOXUMHUYCCKHUX | 7a00paTOPHBIX PadoOT.
paGoTel B BHAe OT4eTa IO | YKCIICPHMEHTOB, HCCIIeIOBAHU I

Ha

CTaH/IapTHOU dbopme

PYCCKOM SI3bIKE

CBOWCTB pacTBOPOB, (a3oBBIX H
XMMHYECKHX PABHOBECHH B BHE
oTyera

YMeer: npeacTaBUTh pPE3YIbTaThl
OIIBITOB TEPMOXUMHUECKUX
9KCHEPUMEHTOB, UCCIeI0BaHuN
CBOMCTB pacTBOpPOB, (a30BbIX U
XUMHUYECKUX paBHOBECHM B BHIE
OoTYeTa COIVIACHO TpeOOBaHUSIM B

IAHHOH 00J1aCTH XUMHH.

Otuetsl N0 1a00PATOPHBIM
pabortam.

KPUTEPUU OLUEHUBAHUSA PE3YJBTATOB OBYUEHUA:

a) NpoMedscymovHnas ammecmayusl - 3a4em

B coomeemcmeuu ¢ danvno-petimuneosou cucmemou UI'Y ons nonyuenus 3auema no

oucyuniune
Habpams He menee 60 6ann08.

«@usuveckas xumus. Xumuueckas mepModuHamuKa»

cmyoenmy HeoOX00UMo

1. I[J'ISI MMOJIYy4YCHHA 3a4CTa IO AUCHUIIIINHC «Duzuyeckaa xumusa. Xumuveckas mepMOOMHCZMMKa»

HE0OXO0JIMMO BBITIOJHUTH J1TA0OpaTopHbIE pabOThl, OPOPMUTH OTYETHI, OTBETHUTH Ha BOMPOCHI
TEKylmero KoHTposisi. OOs3aTenbHBIM YCIOBHEM SIBJSIETCS BBINOJIHEHHE CTyldeHToM 11
nabopaTOpHBIX PAbOT MO JaHHOW AWCIUIUIMHE, MOJATOTOBKa W craavya otderoB mo JIP. B
3aBHUCHUMOCTH OT YypoBHS clokHocTu JIP onenuBaercs B 4 Oamna. [lpu  BwImoNHEHUU
mabopaTopHbIX paboT oOlEeHuBaeTcsl TeXHHKa BbimoiaHeHus JIP, odopmiieHne o0T4eTOB,
BKJIIOYAIOIIEE pacueThl TEPMOJUHAMUYECKHX M (PU3MUECKUX BEJIMYUH, BBIBOJ Pa3MEPHOCTH,
npeAcTaBiIeHne rpadhuuecKoro MaTeprana, BRIMOJHEHNE TPAKTUYECKHUX 3a1anuii mo teme JIP.

. Ilpenycmotpeno 5 coOecenoBaHUN IO TEOPETHUECKOMY MaTepualy B BHJE KOJJIOKBHYMOB.
Kaxxnas Tema orieHMBaeTCsi MAKCUMYM B 5 OaJIIoB.

. IlpeaycMoTpeHo 5 mpakTUYecKHX 3afaHuil B BUAE KOHTPOJIBHBIX paboT. Kaxknas KOHTpoibHAs
paboTa OIeHNBAETCSI MAKCUMYM B 5 OaJIIOB.
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0) IPOMEKYTOUYHAS ATTECTAIMS - IK3AMEH

OueHka «OTJIHYHO»:
cOopMHpOBAaHHBIE M CHCTEMAaTU3MPOBAHHBIC 3HAHUS IMpeaMeTa, CHOPMUPOBAHHBIC
YMEHHSI U HaBBIKA IIPUMEHEHHsI METOZOB U IMOAXOO0B M3y4aeMOW IMCHUILIMHBI IPH PELICHUH
y4eOHBIX U MPAKTHYECKUX 3aJ1au.

OIIeHKa «xXopouio»:

B LICJIOM, C(i)OpMHpOBaHHI)Ie, HO COACpKamKUe OTACIIbHBIC npo6enH 3HaHUA NMPEAMETA,
YMCHHUC NPUMCHATbL MCTOJAbI U IMOAXObI I/13y‘{a€MOI>'I AUCHUIUIMHBL IIPpU PCIICHUN y‘le6HBIX u
IMPAKTUYCCKUX 3aJa4 ¢ MUHHUMAJIbHBIM KOJIUYCCTBOM on0OoK HECIIPUHIUIIHAIIBHOTO XapaKTepa,
HaJIM4YHUEC HABBIKOB MPHUMCHCHUA MCTOAOB M IMOAXOJI0B 1/13yqaeMop”1 AUCHUIUIMHEBL IPU PCHICH MU
yLIe6HBIX " MPAaKTUYCCKHUX 3a1a4.

OueHnka «yJ10BJIeTBOPUTETbHO»:
HECUCTEeMAaTU3HPOBAaHHBIC 3HAHUS MpeaMeTa, YaCTHYHO c()OpMHpOBAaHHBIE yMEHUS U
HABBIKM TPUMEHEHUS METOOB W TOJXOO0B M3y4aeMOH NUCIUIUIMHBI MPU PEIICHUH YISOHBIX
3a1ad4.

Ounenka «HEYIOBJIETBOPUTEIbHO .

dbparMeHTapHOEe 3HAHUE MPEIMETa, OTCYTCTBUE YMEHUN M HABBIKOB MIPUMEHEHUSI METOJIOB
Y TIOJIXOJIOB U3y4aeMOM AUCLIUILTUHBI IPHU PEIICHUU y4eOHbIX 3a/1a4.

PazpaboTunkm:

//,_""
e /3 ‘}"”V/

npodeccop JI.b. benbix

[Tporpamma cocraBieHa B coorBeTcTBUM ¢ TpeboBanusMu @I'OC BO u yuerom pekoMmeHaanui
ITOOII o nanpasnernto u npodurto noaroroBku 04.03.01 — «Xumus».

[Tporpamma paccmoTpeHa Ha 3acenaHuu Kadeapbl GU3NYECKOH M KOIJTOUTHOW XUMHUU «12»
mas 2021 r.

[Tpotokon Ne 6 3aB. kadenpoit / A.®. HImuar /

Hacmosuwas npoepamma, mne moocem Ovimb 60cnpouzeedena HU 6 Kakou @opme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvi-paspabomuuxa npocpammol.
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