MUHHUCTEPCTBO HAYKHU U BBICIHHIEI'O OBPA3OBAHUSA
POCCHUMCKOM ®EJEPAIINN
(benepanbHOE TOCYIaPCTBEHHOE OI0IKETHOE 00pa30BaTeNIbHOE YUpPEKICHUE
BBICILIET0 00pa30BaHuUs
«APKYTCKHUMN I'OCYJAPCTBEHHBIYI YHUBEPCHUTET»
OI'bOY BO «UT'Y»
Kadenpa ¢pusznyeckoil 1 KOJJIOMTHON XUMHHU

WY EBERPKAALIO
Jlexan xﬁMHQ'egRQro (akyabreTa, 1011,
g / ‘W. BuibMmc

Padouas nporpamma qucuuniauabl 51.0.24

Hanmenosanue guciuininael @U3NYECKASA XUMUSA. XUMHNYECKASA
TEPMOJAUHAMMUKA

Hanpasnenue noarorosku 04.03.01 - Xumus

Hampasnenrocts: XuMust HepTH U raza

Kpanudukanus seinyckHuka — BAKAJIABP

®opma oOyueHuss  ounasn

CornacoBano ¢ YMK _XxuMu4ecKoro Pexomennosano kadenpoi hpuzndeckoi u
dakynbrera KOJIJIOMTHON XMMHH:
[Mporokon Ne 5 ot «9» uronst 2023 r. ITporokon Ne 6 «8» urons 2023 .
Hpeﬂce;{a’[eﬂb (\Z\ (X/,\_,\_,U\_/ H.o. 3aB. Ka(beglpoﬁ ’J;—' e
A.U. Bunomc ./ SO T,
benvix JLB.

Upkyrck 2023 ..



1
2.
3

4.

Conepxanue

enu u 3a1a4u TUCHUTUIMHBL
Mecto nucuuniaunsl B ctpykrype OITOIL.
TpeOoBaHus K pe3yiabTaTaM OCBOCHHS AUCITUIUIMHBI

Conepxkanue U CTPYKTypa JUCHUTLTAHBI

4.1 Copeprxanue TUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

4.2 T1nan BHeayIUTOPHOW CaMOCTOATEILHON pabOThl OOYJAFOIIMXCSI 110

JUCHHUITIIINHE

4.3 Conepxanue yaeOHOT0 MaTepuaa

5.

[lepeueHb ceMUHApPCKUX, MPAKTHUECKUX 3aHATUH, JJAOOPATOPHBIX
paloT, IJIaH caMOCTOATENbHON pabOThl CTYJEHTOB, METOINYECKHE
YKa3aHHUs 110 OPTaHU3aLUN CAMOCTOSTENIbHON pabOThI CTYIEHTOB
[IpumepHass TemaTuka KypcoBBIX paboT (IpoekToB) (Ipu
HaJTUYIHH )

VYuyebHO-MeTOoIMUeCKOE U MHGPOPMALMOHHOE  obecrevyeHue

IUCHUILINHEL:

a) OCHOBHAs JIUTEpaTypa;

0) IONOJIHUTENbHAS JINTEPATypPa;

B) MpOrpaMMHOE 00ecTIeYeHNUE;

r) 6a3bl JaHHBIX, [IOMCKOBO-CIIPABOYHBIE U NH(POPMAIITMOHHBIE CHCTEMBI

8.
9.

MarepuanbHO-TEXHUYECKOE OOecrieueHne JUCITUTUTHHBI (MOTYIIs)

O6pa30BaTeanHe TCXHOJIOTHH

10. Ouenounsie cpenctsa (OC)

cTp.

~N o1 o W w W

12
15

20

20
20
21
22
22

23
23



I. EJA Y 3AIAYY JUCIATLTAHDI:

Lesn: oBiageHue CTyIEHTAMU XUMHUYECKOTO (paKkynbTeTa OCHOB (PM3MUECKOM XMMHHU Kak
TEOPETUYECKOr0 (yHIAMEHTAa COBPEMEHHOM XMMHUYECKOW HAayKH, €€ BO3MOXXHOCTSAMHU WU
00acTsIMM IPaAKTUYECKOTO IPUMEHEHHUS.

3amaun:

1. oOyuuTh CTYIEHTOB TEOPETUYECKUM OCHOBAM XHUMHYECKOH TEPMOAMHAMUKH M HUX
MPUMEHEHHUIO I PEHICHUsl MPAKTHUUYECKUX 3a7ad IMpPU ONUCAHUM CBOMCTB pPacTBOPOB,
($a30BbIX M XMMHYECKHX MpEBpallleHui, 1aTh 0a30Bble MPEACTABICHUS O CTaTUCTUYECKOU
TEPMOIMHAMUKE;

2. 3aKpenuTh HEOOXOMWMBIH TOHATHHHBIM armapaT BaXHEHIIUX pa3/IeioB XUMHYECKON
TEPMOJIMHAMUKY;

3. cdopmMupoBaTh y CTYIEHTOB HABbIKM AaHAJU3UPOBATh U HHTEPIPETUPOBATH PE3YJbTAThI
XUMHUYECKHX OKCIEPUMEHTOB TIPH HCCJICIOBAaHUM CBOWCTB pPacTBOPOB, (Da30BBIX U
XUMHUYECKHUX MPEBPALICHUI C MpPUMEHEHHEM 3aKOHOB U 3aKOHOMEPHOCTEH XHMUYECKOU
TEPMOJIUHAMUKY;

4. cdopmMupoBaTh YMEHHS] M HAaBBIKH MPOBOJIUTH CTaHAAPTHBIC OMEpAIMH AJs ONpeAesieHUs
XUMHYECKOTO U (Pa30BOrO COCTaBa BEIECTB M MaTEpHUAIOB HAa WX OCHOBE, paboTarh ¢
XUMHUYECKHMH BEIIECTBAMU C COOJIOJICHUEM HOPM TEXHUKH OE30MaCHOCTHU; MPEICTaBIATh
pe3yNbTaThl paboThI B BUJIE OTYETA MO CTAaHAAPTHOUN PopMe Ha PYCCKOM SI3BIKE.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas nucuuiuinHa «®Dusmdeckas xumus. XUMHYECKas TEPMOJUHAMHKA»
OTHOCHUTCS K OO0S3aTeNIbHOW YacTH TPOTPaMMBbl, a HMMEHHO, K 0a30BBIM JUCIHILIMHAM
npodeccronanproro ukiaa (61.0.24).

2.2. s w3ydeHWs NaHHOW Yy4eOHOW IUCHUIUIMHBI HEOOXOAMMBI 3HAHHS, YMEHUS H
HaBBIKH, (OPMUpPYEMbIE TPEIIIECTBYIONINMHE TUCIUTUIMHAMU, & UMEHHO:

«Matemarukay (51.0.10),

«Mexanuka u Monekyispras dusuka» (51.0.13),
«O6mas xumust. Xumus Hemetauiosy (b1.0.16),
«Meramnnueckas cBsi3b. Xumus Metauioy (51.0.17),
«Maremaruueckas Teopus skcriepumentay (b1.B.02),
«Opranndeckas xumus» (51.0.20),

«Ananutuueckas xumus» (51.0.18),

«KBanToBast mexanuka» (51.0.30).

2.3 IlepedeHp MOCHEMYIOMNUX YUEOHBIX AWCIHIUINH, JJII KOTOPBIX HEOOXOIMMBI 3HAHHS,
YMEHHUsI U HaBbIKU, OpMUpPYEMbIEC JTaHHON y4eOHON AUCIUTIIIMHOM:
«Dusndeckas XUMHUs. DIEKTPOXUMHUsL. XUMUYecKas KnHeTrka u katanusy (b1.0.25),
«Bpicokomornekysipubie coequaenus» (b1.0.26),
«XuMHYeCcKre OCHOBBI Onosorundeckux cucrem» (b1.B.12),
«Komnouanas xumus» (b1.B.03),
«Xumust moHomeposy (b1.B.J1B.03.02),
«DPU3MKO-XUMHSI TOBEPXHOCTHO-aKTUBHBIX BetecTB» (b1.B.J1B.02.02),
«CoBpeMeHHbIe MeTo bl mouMepHoi xumun» (b1.B.J1B.07.02),
BBITIOJTHEHHS BBIMMYCKHBIX KBAIU(DUKAIIMOHHBIX PabOT u (GopMupoBaHus MpodeccruoHaTbHBIX
KOMIIETEHITHI



1.
[Ipouecc

OCBOCHHA JUCHUIIIIMHBI

TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUA JTNCHUIIJIMHBI

HampaBlieH Ha (OPMUPOBAHHE KOMIICTCHIUI

(amemenToOB crnenayronmx kommnereniuii) B coorerctur ¢ ®I'OC BO u OIT BO mo mannomy
Hanpasnenuio noocomosku 04.03.01 «Xumusny, npoguns: Xumus negpmu u 2asa.

Ilepeuensb MIaHMpPyeMbIX pe3y/bTATOB 00y4YeHHUs N0 TUCIHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTHKEHHS] KOMIIETEeHIUH

Komnerenuus Nuaukaropsl Pe3yabTaTsl 00yyeHus
KOMIIeTeHIN i
OIIK-1. HJIK onk-,2 3HaTh! TEOPETUYECKUE OCHOBEI
Cnocoben ananusupoBath U | [Ipeanaraer ¢buznueckoi XUMUHU: 3aKOHBI
HMHTEPIPETUPOBATH HMHTEPIIPETALUIO XUMUYECKOH TepMOJUHAMUKHY; (pa3oBbIe,
pe3yJIbTaThI XMMUYECKHX | PE3yJIbTaTOB COOCTBEHHBIX | XUMHYECKUE u aJIcOpOLIMOHHBIE
JKCIIEPUMEHTOB, JKCIIEPUMEHTOB U PaBHOBECHSI; IIPAKTUYECKOE IPUMEHEHUE

HaOII0JICHUH U U3MEPECHUI

PacYETHO-TEOPETHUECKUX
paboT ¢ UCIIOIH30BAHUEM
TEOPETUYECKUX OCHOB
TPpaAULIMOHHBIX U HOBBIX
pa3aenoB XUMHUU

BBIBOAOB TCPMOIUWHAMHUKHN OJIA PCIICHUSA
MPAKTUYCCKUX 3aaa4

YMeThb: periath THIIOBbIE YHCICHHBIC U
rpaduyeckue yueOHbIe 3a/1a4u:
BBINOJIHATh TEPMOJAMHAMUYECKUE
pacyeTsl; MPOBOAUTH 00PabOTKY,
NIEPBUYHBIN aHAIN3 U UHTEPIPETALIUIO
Pe3yIbTaTOB COOCTBEHHBIX
9KCHIEPUMEHTOB M PACUCTHBIX 32124 110
XUMHUUYECKON TEPMOJMHAMHKE C
MPUMEHEHHEM €€ OCHOBHBIX 3aKOHOB U

3aKOHOMEPHOCTEN
OIIK-2. HIKomnk:.1 Biaagers:
Cnocoben  mpoBoauTh ¢ | PaboTaeT ¢ XUMUUECKUMH | HaBBIKAMH TPOBEACHUS XMUMHYECKOTO H
COOJTIOICHHEM HOPM TEXHUKHU | BEIIECTBAMHU C TEPMOXMMHYECKOTO  JKCIEPUMEHTa C
0€30MacHOCTH  XMUMHUYECKHUH | COOJII0/IEHuEM HOPM IIPUMEHEHUEM 000pyn0OBaHUA
AKCIEPUMEHT, BKJIIOYAs | TEXHMKH 0€30MacHOCTHU XUMHYECKON naboparopuu c
CUHTE3, aHajau3, U3YyYCHHUE COOJIIOICHHEM TIPABWJI U HOPM TEXHHKHU
CTPYKTYPBI u CBOICTB 0€301acHOCTH
BEHIECTB W  MaTepualoB, UK onk2 3 YMeTh: NpOBOAUTH XUMUYECKUE U
HCCIENOBaHUE IpoleccoB ¢ | [IpoBoguT  cTaHAapTHBIE | TEPMOXUMHUYECKHE SKCIIEPUMEHTHI 110
WX y4acTHEM oTieparu JUTSL | TIpe/IJIaraeMbIM METOTUKAM.
onpeneaeHus Baangers: HaBBEIKAMH 00paboTku
XUMHUYECKOTO U (ha30BOrO | pe3ybTaTOB IKCIIEPUMEHTA.
cocTaBa BEIIESCTB u
MaTepuajIoB Ha X OCHOBE
OIIK-6 UK oriks.1 YMeTh: MPEACTABIATE  PE3YJbTATHI
CniocobeH mpecTaBisATh [IpencraBnsieT pe3yabTaThl | TEPMOXUMUUYECKHUX IKCTIEPUMEHTOB,
pE3yNbTaThl CBOCH pabOThI B | pabOTHI B BUJI€ OTUETA 10 | UCCJICIOBAHU  CBOMCTB  PacTBOPOB,

YCTHOW U MUCbMEHHOMN
(hopMe B COOTBETCTBHUH C
HOpMaMH | MPaBUJIaAMH,
MPUHSATBIMU B
po¢eCCHOHATBHOM
cooO1iecTBe

cTaHgapTHOU (hopme Ha
PYCCKOM $I3bIKE

($a30BBIX W XUMHYECKHUX PABHOBECHUH B
BUJIE OTYETa COTJIACHO TPEOOBAHHIM B
TAHHOU 00JIaCTH XUMHHA




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 JMCUHUILIMHBI, CTPYKTYPHPOBAaHHOE IO TeMaM, C YKa3aHHeM BH/JI0B Y4eOHBIX 3aHATHIl M OTBeJIEHHOr0 HA HHUX
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
T 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 TepMOAMHAMUKA UIECATBHBIX PACTBOPOB. 5 6 10 10 2 g | HpoBepka OT4ETOB 1O
JIP, KOJJIOKBUYM, TECT
8 TepmonHaMuKa peaibHbIX PaCTBOPOB 5 4 - - 1 2 | KomokBuym
[IpoBepka oTueTOB 1O
®da30BbIC PaBHOBECHUS B JIP, npoBepka
9 OJIHOKOMITIOHEHTHBIX CHCTEMaX 5 4 6 6 8 PAKTHYECKHUX 3a[aHUH
KOJUTOKBUYM
[IpoBepka oTueTOB 1O
®da30BbIC PaBHOBECHUS 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
MOJIEKYJISIPHBIMH CYMMaMHU 110 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 ) 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 ¢ OYOyWel NPOPeCcCUOHATLHOU OesIMENbHOCHIbIO

4.2 Ilnan BHeayI[I/ITOPHOﬁ CaMOCTOSITEILHOM paGOTbI Oﬁy‘-lalOIIII/IXCH 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 TEPMOJAVHAMUKH. 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 TEPMOIUHAMHKHU. [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
. 6 MPAKTHYECKHE |JTUTEPATYPHI
«IIepBblii 3aKOH TEPMOIUHAMUKI
3aJ1aHus 10
TeMe
5  |IlepBblii 3aKOH TEPMOJUHAMUKH. [ToaroToBka Kk KOHTPOJIBHOM paboTe IIposepka COopHUK 327124 110
Tepmoxumus «Pacuer temnnoBbix 3 pexToB 4 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 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 TEPMOTMHAMUKH. 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 IToxroroska 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 TAPOM» 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
XAMHYECKOTO0 PABHOBECHSI TOMOT€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 pazoBoe paBHOBECH S
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, 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),
2Pynnosbvie KOHCYTbmayuu,
UHOUBUOYATILHYIO pAOOmMY 00YYAIOWUXCA ¢ Ne0a20SUdeCcKUMY PAOOMHUKAMU OP2aHU3AYUU U (UU) JTuyamu, npusiekaemviMu opeanusayuell K
peanuzayuu 06paz08amenbHblX NPOSPAMM HA UHBIX YCL0BUAX (6 MOM YUCTe UHOUBUOYATIbHbIE KOHCYIbMAYUL);
UHYIO KOHMAKMuyro pabomy (npu HeoOX00umMocmu), npedyCMampusaowyo 2pynnosyio Uil UHOUSUOVAILHYIO pabomy o00yu4arowmuxcs c
neoazoeudecKuMy paboOmHUKaMy Opeanu3ayuy u (Uiu) iuyamu, NPusilekaemMviMy OpeaHusayuell K peaiuzayuu 0opaso8amenbHblX NpocpamMM Ha UHBIX
VCIOBUSAX, ONpedensiemMylo 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
¢u3MYeCcKOil XMMHH KaK CaMOCTOSITEIbHOTO HAay4dHOro HampaBieHus. OCHOBHBIE pa3ieiibl
¢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
TEPMOJMHAMHYECKONM CHUCTEMBI, IIOHATHE IpolLecca, LHUKINYECKOro  IIpoLecca.
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 nponecca. [lepBblil 3aKOH TEPMOJMHAMHUKH, €T0 OCHOBHBIE (POPMYIUPOBKU H
aHaJIMTUYEeCKUE BbIpakeHUs. CBOICTBa BHYTpEHHEH 3HEPIMU KaK (PYHKIIMU COCTOSIHUS
cucrembl. Temnora u paboTel pasnuyHoro pona. llpuioxkeHue mnepBoro 3akoHa
TEPMOJUHAMUKH K (PU3HUECKUM (M/1€aIbHBIM) CUCTEMAaM.

2.1.2  Tepmoxumus. IlpunoxeHus nepBOro 3akoOHa TEPMOAMHAMHUKU K XHMHUYECKUM
nporeccam. [lonstue TemnaoBoro 3¢ddexkra XUMUYECKOM peakuuu. DHTaIbIH. 3aKOH
I'ecca u ero cnencteust. CTaHAapTHBIE COCTOSIHMS M CTaHJAPTHBIE TEIUIOTHI XUMHUYECKHUX
peakuuii. TeroTel cropaHus. OHEPrUs XUMHUYECKHX CBs3ed. OLIEHKa DSHTaJIbIMN
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
(hakTOp PKCTEHCHBHOCTH TEIUIOTHI OOPaTHUMBIX IPOIECCOB, KaK TEIUIOBas KOOPIMHATA
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 MMOTCHIIHABI. 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, PHTANBNUU, SHepruu ['enprosibia u sHepruu ['MOOca M3 OMBITHBIX JaHHBIX.

VYcnoBus U KpUTEPUU CaMOIIPOM3BOJIBHOIO IPOTEKAHUS IIPOLECCOB, BBIPAKEHHbBIE YEPE3

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

XUMHYECKON TCPMOANHAMUKCE. XuMuyeckre MOTCHIHUAJIbI, UX OIPCACICHNUC, 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 XMMHYECKOil TEPMOAUHAMUKHA

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 OWHApHBIX cMmecei. YpaBHeHus [ubOOca-
Jiorema [Uisi pasNUYHBIX TEPMOJUHAMHYECKUX (YHKIMH, WX HCIONb30BAHUE 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.

7 | Xumuueckoe [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
IIOITOTOBKU K KOJUIOKBUYMaM U TECTHPOBAHUIO, IPOBOJUTCS BO BHEAYIUTOPHOE BPEMSI.

Cmpykmypa omuema no 1abopamopuou pabome:
1. Ilenp paboTHIL.
Teopernueckas 4acTb.
3. BrImonHEeHHE pacyeTHBIX, IPaQUUECKUX M KOHTPOIBHBIX 33JaHUI B COOTBETCTBHUU C

N

METOJIMICCKUMU YKa3aHUSAMH K KaX 101 padore.
4. BpiBoJ (Ha OCHOBE MOJYYEHHBIX PE3YJIHTATOB).

Meroandeckue pEKOMEHJALUA 1O BBIMOJHEHUIO JabopaTOpHBIX paboT u o0paboTke
MOJYYEHHBIX SKCHEPHUMEHTAIBHBIX JaHHBIX 110 KaKAOH JiabopaTopHOW paboTe OmHCaHbl B
METOIUYECKUX PEKOMEH/IAIMSX, TIOATOTOBICHHBIX MPENOAaBaTeISIMU KaeIph.

1. Ckpunos H.U., CrenanoBa T.II. 'ereporennsie (hazoBele paBHOBecUs (yueOHOe mocodue).
Upkyrck: UpkyT. roc. ya-1, 2013. - 100 c.

2. boikoB M.B. Maremarndeckas u rpaduueckas o0paboTka (pU3MKO-XMMHUYECKHX JaHHBIX /
M.B. beikos, J1.C. Cycnos, B.C. Tkau — Upkyrck: uzn-so UT'Y, 2015. — 100 c. (50 3k3)

3. MakapoB B.A. Tepmoxumusi (METOIUYECKHE PEKOMEHAAIIMHM K TPAaKTUKyMy). VpKyTck:
UpkyrT. roc. ya-1, 2005. — 32 c.

4. MakapoB B.A. ®a30Bble paBHOBECHS OJTHO- U JIByXKOMITOHEHTHBIX CHUCTEM. (METOAMYECKUE
pEeKOMEeHIaNuu K pakTuKymy). PactBopsl. Upkyrck: UpkyT. roc. ya-T, 2006. — 40 c.

Memoouueckue yxazanus Kk 1abopamopHuim pabomam pazmeujenvt ¢ SUOC UT'Y:

https://educa.isu.ru/course/view.php?id=46371

[Tpumeps! penieHus TUIOBBIX 3ajau MPeJICTaBIeHbl B PEKOMEH1yeMbIX y4eOHBIX MOCOOUIX U
3aJlaYHUKaX 10 PU3NYECKON XUMHUH.

1. OcHoBwl ¢pusnueckoir xumun [Tekct] : yued. mocobue ajis CTyA. BYy30B, 00ydY. MO CIIEIl.
011000 - Xumus u no Hamp. 510500 - Xumus : B 2 1. / B. B. Epemun [u ap.]. - 2-e uzn.,
nepepad. u qom. - M. : bunom. Jlabopatopus 3uanwmii, 2013 - . - ISBN 978-5-9963-0377-9.
Y. 2 : 3agaun. - 2013. - 263 c. : ui., Tabma. - ISBN 978-5-9963-0536-0 : 26 ok3.

2. Kynpsmos U.B., Kaperaukor I'.C. [Texct] COOpHUK pUMEpPOB W 3ajJa4 MO (PU3UICCKON
XuUMHH : Y4eb. mocobue i xuM.-teSxHoin. Crern. By3os . — 6-oe u3a., mepepad. 1 gom. —
M. : Bercm. mk., 1991. — 527 c.

3. Kypoxtuna A.A., Jlapuna E.B., Tutosa 10.1O. IlpumeHenne nepBoro u BTOPOro 3aKOHOB
TEPMOJAMHAMUKH B pacyeTax (U3MYECKUX W XUMHUUYECKHX TPOIECCOB: Y4eOHOE MocoOue.
Upkyrck: UpkyT. roc. ya-1, 2014. — 85 c.
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4.5. IIpuMepHasi TeMaTHKA KYPCOBBIX padoT (MPOeKTOB) (npu Hanuyuu)

V. YYUEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIIEYEHUE
TACIATLITAHBI (MOLYJIST)

a) OCHOBHAsI JIUTEpaTypa
. Crpombepr, A.I'. ®usnueckas xumus [Tekcr] : yueb. I CTyA. By30B, 00yd. 0 XuM. creir. /
A.T'. Ctpombepr, [.I1. Cemuenko. - 4-¢ uzn., ucnp. - M. : Beicn. mik., 2001. - 527 c. : un ; 25
cM. - bubmuorp.: ¢.511-515. - [Ipeam.ykas.: ¢.516-522. - ISBN 5060036278 : 29 k3.

OcHoBbl (u3nueckoit xumuu [Teker] : yued. mocodue ass cTy. By30B, o0yud. o crer. 011000
- Xumus u no Hamp. 510500 - Xumus : B 2 1. / B. B. Epemun [u ap.]. - 2-e usn., nepepad. u
not. - M. : bunom. Jlabopatopus 3Hanwmii, 2013 - . - 24 cm. - ISBN 978-5-9963-0377-9. Y. 1 :
Teopus. - 2013. - 320 c. : un. - (YueOHUK mjis BbICHIEH MmIKOibI). - bubauorp.: ¢. 309-311. -
[Ipenm. ykasz.: c. 312-319. - ISBN 978-5-9963-0535-3 : 25 k3.

. Epemun, B. B. OcHoBbl ¢usmnueckoit xumuu. Teopus: ydeOHOe mocobue : B 2 4.

[Dnmexktponnblii pecypc] / B. B. Epemun. - MockBa : Jlaboparopust 3Hanmii"" (paHee
""BUHOM. Jlaboparopus 3HaHUI", 2015. - Pexum JIOCTyIIa:
http://e.lanbook.com/books/element.php?pll_id=84118. - Pexum  mocryma:  OBC

"N3narennctBo Jlanp". - Heorpanuu. noctym. - ISBN 978-5-9963-2918-2 :

. TamOypr, 0. JI. Xumuueckas TepMmoauHamuka [DnektponHslid pecype]| / 10. [I. 'amOypr. -
Mockga : Jlaboparopus 3Hanuii"" (panee ""BHMUHOM. Jlaboparopus 3uanuit", 2016. - Pexum
noctyna: https://e.lanbook.com/book/90244. - Pexum noctyna: ObC "UsmarensctBo Jlaup'". -
Heorpanuu. noctym. - ISBN 978-5-00101-434-8

0) AOMOJIHUTEIbHAA JIUTEepaTypa

. Wnmonuros, E.I'. ®usnueckast xumus [Tekcr] : yuebd. mis crya. By3os / E. I'. Unmonutos, A.
B. Apremos, B. B. barpakos. - M. : Akanemus, 2005. - 448 c. : min. ; 22 cm. - (Boiciee
npodeccuonanbHoe 00pa3oBaHHE : MEJAaroruueckue crenuanbHocTh). - bubmuorp.: c. 446. -
ISBN 5-7695-1456-6 : 30 3Kk3.

. Kyapsimea, H.C. ®usuveckas xumus [DneKTpoHHBIN pecypc] : y4ueb. s 6akanaBpoB, y4ueo.
s cryn. By3oB / H. C. Kynpsimesa, JI. I'. bongapesa. - DBK. - M. : IOpaiit, 2012. -
(bakanasp). - Pexxum noctyna: . - Pexum noctyna: OU3 "bubnuorex". - Heorpanud. nocrym. -
ISBN 978-5-9916-1293-7 :

Mmuar, @.K. OCHOBBI CTaTUCTHUECKOH (U3MKU M TEPMOJIMHAMUKU IJi1 XUMHUKOB [TekcT] :
yueb. mocobue it 00y4. mo Harp. moAroT. 04.04.01 - "Xumus" / ®@. K. munar, JI. b. benbix ;
pei.: B. C. Tkau, C. A. Cxopuukosa ; Upkyrckuit roc. yH-T, XuM. ¢ak. - Upkyrck : U3n-Bo
Ury, 2015. - 320 c. ; 21 cm. - bubmuorp.: c. 319-320. - ISBN 978-5-9624-1272-6 : 39 3k3.

B) NepHOAMYECKUE U3TAHUSA (1pU HEOOX0OUMOCMUL) ) %
) CIUCOK ABTOPCKUX METOANYECKUX Pa3padoToK:

6 DUOC UT'Y pazmewenvt memoouueckue yKazauus K 1a60pamopHuimM pabomam:
https://educa.isu.ru/course/view.php?id=46371

1. CxpunoB H.U., CrenmanoBa T.II. T'ereporennnle Qa3oBsie paBHOBecus (ydeOHOE
nocodue). Upkyrck: Upkyr. roc. ya-T, 2013. - 100 c.

2. broikoB M.B. Matemaruueckas u rpapudeckas oopaboTka GU3NKO-XUMHUECKUX JaHHBIX /
M.B. bsikos, /[.C. Cycnos, B.C. Tkau — Upkytck: u3a-so UT'Y, 2015. — 100 c. (50 3k3)
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3. MakapoB B.A. Tepmoxumusi (METoAUYECKHE PEKOMEHIALNU K MPaKTUKyMy). HWpKyTck:
Hpkyr. roc. yu-t, 2005. — 32 c.
4. MaxkapoB B.A. ®@a3oBble paBHOBECHS OJHO- U JIBYXKOMIIOHEHTHBIX CHCTEM.

(MeToanueckue peKoOMEeHJAlMM K mpakTukymy). PactBopel. Upkyrck: MpkyT. roc. yH-T,
2006. —40 c.

1) 0a3bl JaHHBIX, THPOPMALMOHHO-CIIPABOYHbIE U TOUCKOBbIE CHCTEMBI

1. http://www.msu.ru/libraries/
JlaHHBIT ~ WHTEPHET HWCTOYHMK — CaWT HaydyHOWM  OmOmMoTekn  MOCKOBCKOTO
rocyJapCTBEHHOTO YHUBEPCHUTETA.

2. http://www.chem.msu.ru/rus/teaching/phys.htmi
JlaHHBIIT HMHTEpHET HMCTOYHUK — CalT MOCKOBCKOTO TOCYJapCTBEHHOTO YHHBEpPCHUTETA
(crpanuna kadeapsl GU3NIECKON XUMHH), HA KOTOPOM IPEICTABICHBI
1.nexumnm mpog. M.B.Kopo6os
Dusnueckas xumus. O0mmi Kypc.
2.Epemun B.B., Kapros C.U., Ky3bmenko H.E.

3agauu no duznueckoi xumun. Yacte 1. Xumuueckasg TepMOAMHAMHUKA
3.Cemuoxun HU.A.
COopHUK 33724 10 XUMUYECKOH TepMoauHaMuKe (JacThb 1)
4.Cemuoxun U.A.
COOpHUK 33724 10 XUMHYECKOHN TepMoarHaMHuKe (4acThb 1)
5. ToamaueB A.M.
"TepmoanHamMmuKa aacopOIMy ra30B, TapoB U pacTBOPOB" (YueOHO-METOANYECKOE TOCO0He)
6.Arees E.II.
HepasHoBecHas TepMOJIHHAMHUKA B 00IIEM Kypce hU3nUeCcKOr XUMUH(KOHCIEKT JIEKITHHA)
®aiin B popmare PDF (267 K0)
7.BacunveBa U.A., lypoB B.A, Epemun B.B., Pyausiii E.b., llleBesnbkoB B.®., [lIunoB
N.10.
3a1a4M 10 CTATUCTUYECKON TEPMOAMHAMHUKE C PEIIEHUSIMHU
8.HoBakoBckan FO.B.
OnpeacnaeHue TEPMOJMHAMUYCCKIX M KHHESTUYECKHMX XAPAKTEPUCTHK YJIEMECHTAPHBIX PEaKIIUA

Ha OCHOBaHUM KBAaHTOBO-XMMHUYECKHUX PACUETOB

9.Pomuna T. M.
[TpumMeHeHne Ta30Boi XpoMaTorpaduu s onpeaeIeHHs TEPMOINHAMHYECKIX XapaKTePUCTUK
copouu

10. Jlanun C.H., HoBocenoB A.U., batypoBa C.A
Pacuer u3orepm copbumm xpomatorpaguyeckux AaHHBIX
(MeTomuueckast pa3paboTKa JUIs CTYACHTOB 3 Kypca, BBIMOIHSIONINX JJA00paTOpHbIe paboTHI B
npakTuKkyme o ¢usnueckoit xumun) Paitn B popmare PDF (1215 Ko6)

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-1a00paTOpPHOE 000PyI0BAHUE!

[Tomerienus U1t IPOBEIEHUS JICKIIMOHHBIX U Ja0OpaTOPHBIX 3aHATUN, YKOMILJIEKTOBAaHHbBIE
HE00X0AUMBIM 000pYI0BaHUEM, TPUOOPHOI 0a30if U peaKTUBAMH, & UMEHHO:

- ayJUTOpPUH, OCHALIEHHBIE MYJIbTUMEIUNHBIMM CPEICTBAMH, MJI1 MPOBEACHUS ayJUTOPHBIX U

npakTudeckux 3anatuit (ayn. 303, 402, 426); ayn. 5, 402, 426 060pya0BaHbl MyJIbTUMETUHHBIMU
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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

npoekTopamu (InFocus IN 105 (3D Ready), nacteHHbIME 3KpaHamu, HOyTOykamu Samsung NP
300T5A-A0FRU.
- KOMIBIOTEpHBIH Kiacc Kadeapsl ¢uznyeckord u kotouaHo xumuu (aya. 303). OOmee

KOJIMYECTBO €IUHHI] BBIYUCIUTENLHON TexHukd — 5: Pentium IV — 1 mr.; Pentium 1l — 1 wr.;

Pentium | — 3 mr. UMeeTcs ToKalbHAS CETh.

nabopatopHble TpakTUKyMbl (aya. 308, 309, 313) mo ¢usnueckold XUMUH, OCHAIICHHBIE
CJICAYIONIMM 000pyIOBaHUEM:

Ne /i HaumenoBanue KonuuectBo
1 2 3
1 BrITspkHOM mIKad 6
2 Kanopumerpuueckas ycranoBka KL-5 1
3 Kamopumetp 6
4 Memanka ¢ snextponpuBogom 1YP ML -2 3
5 [Ipecc ans TabneTupoBanust 1
6 Cocynsr [Iproapa 4
7 Tepmomerp bakmana 17
8 MarnuTtHas Menianka 7
9 Meranka sJIeKTpudecKas 9
10 BakyymHas yctaHOBKa 1
11 Bakyymnsrii Hacoc 3HBP - 10 1
12 VYabrparepmoctar UTU -4 4
13 YcTaHOBKa 7151 ONIpeIeTICHHs TeMITepaTyphl KUTIEHUS 2
14 Pedpakromerp UPD-22 2
15 TensumeTp IS OTpeIesIeHus TaBICHUS HACHIIIEHHOTO Tapa 10
16 TensumeTp  JUIsl  ONpeneNeHHWS  JaBIICHUS  JTUCCOIUAIUU 2

KpUCTAIJIOTHApATa
17 Cymmnensnii mkadp CHOJI -3,5 3
18 Topcuonnsie Becbt WAGA TORSYINA - WT 3
19 Becwt Tunm KOA 10 1
20 Texunueckue Becsl BJITK -500 1
21 HITaTuBsI 18
22 KunsitunsHuk 3
23 CekyHaomep 8
24 Tepmomerp (0-100) 10
25 HtaTus ¢ npoOupkamu 4
26 Habop xumuyeckoil mocyapl (TIOCKOIOHHBIE KOJIOBI, CTaKaHBI,

MEpHBIE KOJIOBI, OFOPETKH T.J.) U PeaKTUBBI
27 JIaGopaTopHbIe CTOJbI 34
28 [TuceMeHHBIE CTOJTBI 18

6.2. IlporpammHoOe oGecrieyeHue:

6.3. TexHn4yecKne v JIeKTPOHHbIE CPeCTBA:
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VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B npornecce u3yuenus nucruruinHbl «Du3ndeckas XuMus. XUMHUYECKas TEPMOIAHAMUKA»
YUTAIOTCS JICKIIMU, TPOBOJSATCS KOHTPOJIBHBIE M JTA0OpaTOpHBIE pabOThl, KOJUIOKBHYMBI, pa30op
KOHKPETHBIX CUTYallMd C HCIIOJIb30BAHMEM MACCHBHBIX, AKTHBHBIX W HWHTEPAKTUBHBIX (HopM
oOy4eHwUS.

Axmusnvie opmbi 00yuenusn. Ha 1abopaTopHBIX 3aHATHIX, KOTOPHIE COCTaBISIIOT Ooiiee
MOJIOBUHBI OT KOHTAaKTHOW pPa0OThI, KaXJIBI CTYICHT BBINOJHIET J1a00OpaToOpHyI paboTy
WHIUBUAYaIbHO. Takoil BWA opraHu3anuu OOydeHUs CHOCOOCTBYET MPHOOPETEHUIO HABHIKOB
CaMOCTOSITEIILHOTO BEJCHHS KCIIEPUMEHTAIBHBIX Pa0OT, MPAKTUYECKUX HABBIKOB OOpAICHUS U
paboThl ¢ pa3TUYHBIMH XHMHYECKUMHU BEIIECTBAMH M J1A0OpaTOPHBIM O0OPYyIOBaHHEM,
M3MEPUTENBHON ammapaTypol, OpraHu3aluil METOJIMKN SKCIIEPUMEHTAIbHBIX pab0T, 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 TIOJOKEHUM XHMHYECKOH TEepMOAMHAMUKH (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 ¢ UCI0Jb30BaHHEM 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.

MaTepnanbl AJIA  TPOBEACHHUHA TEKYIIECI0 H TIPOMEKYTOYHOIoO KOHTPOJIHA 3HAHMI
CTY/IEHTOB:

Ne Bun koHTpONS KonTponupyemblie TeMbl (pa3iensl) Komnerenmuu,
KOMITOHEHTBI
KOTOPBIX
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KOHTPOJIUPYIOTCSI

dbopMe  KOJIOKBHYMA.
KontponbHast paborta.
TectupoBanue

Brinonnenue [TepBrIit 3aKOH TEPMOAMHAMUKH OIIK-1
71a00paTOpHBIX  paboT. OIIK-2
Ortuer no JIP. OIIK-6
CobecenoBanue B | IlepBblii 3aKOH TEPMOJTUHAMUKHI OIIK-1
dbopMe  KOJUIOKBHYMA.

Koutponbnaast paborta.

TectupoBanue

CobecenoBanue B | BTOpoi1 3aK0H TepMOAMHAMUKH OIIK-1
dbopMe  KOJUIOKBHYMA.

KonrponpHas paboTa.

TectupoBanue

Brinosinenue TepMoamHaMuKa pacTBOPOB OIIK-1
1abopaTopHbIX  padoT. OIIK-2
Otuer no JIP. OIIK-6
CobecenoBanue B | TepmoanHaMuka pacTBOpOB OIIK-1
dbopMe  KOJUIOKBHUYyMA.

Koutponbaast pabota.

TectupoBanue

Beinonuenue @da30BbIE pABHOBECUS OIIK-1
1abopaTOpHBIX  padoT. OIlK-2
Otuer no JIP. OIIK-6
ColecenoBanue B | Da3oBbic paBHOBECUS OIIK-1
dbopMe  KOJUIOKBHUYyMA.

[TpakTideckue 3a1anus

Brimonnenue XHWMHYECKUE PABHOBECUS OIlK-1
7a0opaTOpHBIX  paboT. OIIK-2
Otuer no JIP. OIIK-6
CobecenoBanue B | XUMHYECKHE PAaBHOBECHS OIlK-1

JleMOHCTPAIMOHHBII BAPMAHT KOHTPOJIbHOI padoThl Nel

3a0daua 1. OguH MOJb OJHOATOMHOTO MJI€ATBHOTO Ta3a MPOBEJEH depe3 o0paTHMBbIi

V,n A

1
244~~~ """==--
; 1
1
I
1
12,24+ =-=-====-=-=-= '

OHUKII, IMOKa3aHHBIN Ha PUCYHKE

Jlannsle npuBesieHs! B Ta0. 1

Touxka

P, at™m. V,n

T, °K

1

1 24,4

298
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2 24,4 596

3 12,2 298

Paccuutate AU, AH, Q u A 15 KaX7a0ro U3 MPUBEIECHHBIX MPOLIECCOB U VISl MOJHOTO LUKIIA.
JlanHbIe cBeCTH B TAOIUITY 2.

Cragus Xapaktep Q A AU AH
nporiecca
12 N3o0xopHbIit
253 N3o0apHbIit
3—-1 N3oTepMuyecKuii
[Tonubi
VKT

3a0aua 2. PaccunrtaiiTe TEmIoTy, paboTy, U3MEHEHHE BHYTPEHHEH SHEpruyd M M3MEHEHUE
sHTabliuM npu  ucnapenuu 200 r Boxbl npu 373 K, ecium MoJibHas TeIjioTa
napooOpa3oBanus paBHa 40684 Jx/monb. CuuTaTh map HICATBHBIM, 00BEMOM KHUIKOCTH
peHeOpeyb.

JleMOHCTPAUMOHHBI BAPHAHT KOHTPOJIbHOI padoThl Ne2

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

3a0aua 2. Paccumtaiite  cTaHAapTHBIM  TemioBOM  dddexT peakumm A H .,

Sy T2H, = 2H,S ,, . CocraBbre ypaBHeHus Temneparyproii sapucumoctu ACp = f(T),

A H.= f(T). Paccuumraiite TemnoBoii sddekr peakumu npu Temmeparype 600 K.
Heo6xonuMmble 1aHHBIE BO3BMUTE U3 CIIPABOYHUKA.

3adaua 3. Paccumraiite TeruioBoil 3ddext mporecca cmemenuss 0.5 kr 20%-HOU cepHOU
kucnoThl 1 1 kr 60%-Ho¥ cepHOit kucnoThl. HeoOXoauMble TaHHbIE BO3BMUTE U3 CIIPABOYHUKA.

JleMOHCTPAIIMOHHBII BADHAHT KOHTPOJIbHOI padoTsl Ne3

3aoaua 1. 200 r omnoBa (temmoeMkocTh 25,55 Jlk/MonbTpan.) C  HUCXOAHOM
temneparypoii 100 °C u 100 r Bomel (Temmoemkocth 75,41 JIK/MONBTPam) ¢ MCXOIHOM
Temnepatypoit 25 °C morpyxeHsl BMecTe B Kanopumerp. IIpUHSB, YTO TEIJIOEMKOCTb
MOCTOSIHHA M YTO TEIUI0 He ObUIO MOTEPSHO MM IOJYYE€HO OT OKpY’Kalolled cpeabl WM
KaJIoOpuMeTpa, HailauTe: a) KOHEYHYI0 TEMIIEpaTypy CHCTEMbI; 0) M3MEHEHUE SHTPOMHUM IS
0JIOBA; B) U3MEHEHHUE YHTPOIMH ISl BOJBI N3MEHEHHUE SHTPOIMHU ISl 0JI0BA U BOJIBI.

3aoaua 2. MonsipHast TEIIIOEMKOCTh T'a3000pa3HOT0 METaHA BBIPAXKACTCS YPABHEHUEM:
C, = 17.518 + 60.69 X 1073T Ix/mons K. CrannaptHas sHTponus MeTana ripu 298 K pasna
167.73 JIxx/monb K. Onpenenute sutponuio 1 1 merana npu 800 K u napnenun 1 6ap.

3aoaua 3. Paccuuraiite AH, AS, AG u AF nns cienyromiero mnporecca:
1 mMonb Bogsl (., -10 °C, 1 atm.) —1 Moms Bogsl (T8B., -10 °C, 1 atm.),

UMEes CHeJIYIOIIIHe JAHHBIC: MOJIbHAS SHTAJIBIINUA IIJIAaBJICHUSA BOJbI HpI/I O OC ul aTM COCTaBJISICT
6,016 xJIx/Moinb, Cpio= 75,41 Jx/Monb K; Cpey= 37,29 Iix/MonpK.

JleMOHCTPALIMOHHBIH BAPHAHT KOHTPOJILHOH padoThl Ned
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3ao0aua 1. B xakoM HanpapJIEeHUH TOMJET peakuys CO + H,0 = CO , + H, npu 1000 K, ecim
HavalbHBIN cocTaB Ta3oB (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.

3adaua 2. Tpu 2000 °C u obuiem nasienuu 1 atM 2% BOJBI JUCCOIMMPOBAHO HA BOIOPO U

Kkuciopon: H,O (n & H 20 T 120 e Paccuuraiite KOHCTAHTY PaBHOBCCUS HaHHOfI peaknun

) bl 2(

IIPU 3TUX YCIIOBHUSX.

3a0aua 3. PaccuuraiiTe crangapTHyr sHepruto ['mb6ca peakmuu 2 SO, +0, = 2 SOj,
npoxoxsmier npu temmeparype 700 K u naBnenuu 1 6ap, mo merony Temkuna-IlIBaprimana.

BOITPOCHI 1JIs1 COBECEJIOBAHUSA
KosutokBuym Nel. IlepBblii 3ak0H TepMoanHaMuKu. TepMoxumus

1. ITpeamer TepmoguHaMukyu. OCHOBHBIE MOHATHS TEPMOJUHAMUKH: CUCTEMA, TUIIBI CHCTEM;
pabota, TemynoTa, PKCTCHCHMBHBIE W WHTCHCHUBHBIC BEIMYMHBI; MapaMETpPhl COCTOSHHS,
(GyHKLIUU COCTOSHUSA, PYHKIMM IpoIiecca, MPOLECChl LIUKINYECKUE U HELUKINIECKHE.

2.1lepBbIii 3aKOH TEPMOAWHAMHKH: (OPMYJIMPOBKH W AHAIUTHYECKHE BBIPAKCHUS.
BHyTpeHHss SHEpIUs U SHTAJIbIIU.

3. [Ipunoxkenne mepBOro 3aKOHA TEPMOAMHAMHUKM K TpocTeimeil ¢usmueckoi cucreme -

uaeanbHoOMy rasy. [lonuTponHble mporeccsl.

. O6paTumblie 1 HEOOpaTHUMBIE MpoLecCchl. PABHOBECHBIE 1 HEPAaBHOBECHBIE COCTOSTHUSI.

. [IpunoxeHue nepBoro 3aKkoHa TEPMOJMHAMUKHA K XMUMHYECKUM IpolrieccaM. 3akoH [ecca.

TernoBbie PHEKTH XUMHUYECKUAX IMPOIECCOB MPH IMOCTOSIHHOM OOBEME U IMOCTOSTHHOM
JTaBJICHUM.

6. Tepmoxummueckue ypaBHeHHs. Terutota (dHTanbmusi) oOpa3oBaHUS BemiecTBa. Teruiora
CTOpaHMsL.

7.CranmapTHeie cOCTOsHMS. MeToapl pacuera CTaHAAPTHBIX TEIJIOBBIX 3 EKTOB.
CrnenctBus u3 3akoHa ['ecca.

8. UnrterpanpHas u muddepeHnnanbHas TeIIoTa PacTBOPEHUS. DHTANBIHS 00pa30BaHUS
MOHOB. TemoTa conbBaTali HOHOB. TerIoTa HeuTpaaTu3aIHH.

9. TermoeMKOCTh. BUABI TEIUIOEMKOCTH W MX 3aBUCHMOCTH OT TEMIIEPaTyphl. 3aBHCHUMOCTD
TeroBoro ¢ dexra ot TeMnepatypsl. @opmyna Kupxrodda u pacuer rernosoro s dexra
MIpY HECTAHAAPTHOUN TEMIIepaType.

10. ITocrosiHHas kajmopumerpa. OnpezaeneHue TEIUIOBBIX 3dekToB. Temnora oOpa3oBaHUs
KPUCTAJIJIOTHAPATOB U €€ U3MEPEHHUE.

o1~

KounoxkBuym Ne2. Bropoii 3akoH TepMOoIUHAMUKHA

1. CymHOoCT, BTOpPOTO 3aKOHAa TEPMOJUHAMHUKUA. DOPMYITHPOBKH BTOPOrO0  3aKOHA
TEPMOJUHAMHUKHU. ODHTPOMUSA. ODKCTCHCHBHBIH  (DAKTOp TETIOTHL. AHAIUTUYECKOE
BBIPOKEHHE BTOPOTO Havajga TEPMOJUHAMUKH JJII OOPaTUMBIX U HEOOPATUMBIX TTPOIIECCOB.
Huxn Kapuo. HekomnencupoBannas temiota Kiaysuyca.

2. DHTpomHs KaKk (YHKIHS COCTOSHUSA. PacueT HM3MEHEHHsS] SHTPONUHM IPH Pa3TUIHBIX
nporeccax. PacueT WM3MEHEHHs PHTPONMHMHM HW30JIMPOBAHHBIX CHCTEM MpPU HEOOPATUMBIX
poIeccax.

3. Tepmonunamuueckune notenuuansl: U, H, F, G. Duepruu I'enpmromnsia u ['mb6ca u ux
CBOICTBA.

4. MeToa XapaKTepUCTHUECKUX (PYHKIUNA B TEPMOJMHAMUKE.

5.VpaBHeHuss MakcBemia W WX~ HMCHOJB30BaHWUE  JUIsl  BBIBOJA  Pa3JIMYHBIX
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TEPMOJIMHAMUYECKUX COOTHOILICHUM.

6. YpaBuenue ['n66ca - ['enpmronbiia. 3aBucumocts F 1 G oT mapamMeTpoB COCTOSTHUS.

7. XuMu4ecKuid MOTEeHIHaN. XUMHYECKUN MOTEHIMAl WICATbHOTO M HEHJICaJIbHOTO Ta3oB.
Merton neryuecty. Boryriciienue JieTy4yecT! U3 ONbITHBIX JaHHBIX.

KostoxkBuym Ne3. TepmMoauHaMuKa PacTBOPOB HeYJIEKTPOJIUTOB

1. Onpenienenrie pacTBOPOB U CIIOCOOBI BBIPAKEHUSI KOHIIEHTPAIIMH PACTBOPOB.
. [lapuunanbHbie MOJNIsIpHBIE BeMUYMHBI. Y paBHeHue ['n006ca - /{rorema u ero ncnojap30BaHue
B TEPMOJIMHAMHUKE PACTBOPOB.
. TepmoanHamuka ueanbHbIX pacTBOPOB. 3akoH Payis, ['enpu.
. OcMoTHYecKOoe JaBIeHUE.
. 3aBUCUMOCTb PACTBOPUMOCTH TBEP/BIX TEJI OT TEMIIEPATYPHI.
. Kpuockonust u »0ynuockonusi ¥ WX MNPUMEHEHHE IJI ONpeAeNiCHUS MOJCKYISIPHBIX
BECOB.
7. TepMoauHaMuKa pealbHBIX PAcTBOPOB. Meroa akTUBHOCTeH. Bpibop craHmapTHOTO
COCTOSIHUS TIPU ONpeieNieHHH KO3 PHUIIMEeHTa aKTUBHOCTEH.
8. CBs3b MEXy aKTUBHOCTSAMH M K0d(PUIIMEeHTaMU aKTUBHOCTEH B OMHAPHBIX pacTBOpax.
VYpaBuenue /[Jrorema-Maprymeca.

N

o Ol bk W

KonnokBuym Ne4. Xumnueckoe u pazoBoe paBHoOBecue

1. TepmoauHamMMKa XHMHYECKOIO paBHOBEcHsA. XHUMHUYECKOe cpojcTBo. PaBHOBecue B
cucreme Tuna: aA;<=> BB, ; aA;<=> BB, ; aA. <=> BB,

2. BeBog wm3orepmer Bant- Todda. Tepmoamnamudeckass TpPaKTOBKA O XHMHUYECKOM
CPOZCTBE.

3. Buel KOHCTaHT paBHOBECHS M CBS3b MEXKILy HUMH.

4. 3aBUCHMOCTb KOHCTaHTbl paBHOBecHs OT TeMmmepatypsl. JuddepeHunanbHas u
MHTETpasibHas (opma n30xopsl U u306apsl Baut- I'ododa.

5. Pacyer KOHCTaHT paBHOBECHs NP CTAHIAPTHOW M HECTaH/IaPTHOM TemIeparypax.

6. Pacder paBHOBECHOTrO COCTaBa.

7. BnusHue naBneHus Ha paBHOBecHBIN cocTaB. [Tpunnun Jle llatense - bpayna.

8. T'ereporeHHble XWMHYECKHE pPAaBHOBECHUS M OCOOCHHOCTH WX TEPMOJIWHAMHYECKOTO

OTIHCaHMUSL.
9. XuMHUECKOE PaBHOBECHE B PEAIbHBIX Ta3ax.

10. TI'ereporennsie (azoBble paBHOBecUs. OCHOBHBIE MOHATHA: (a3a, COCTaBHASA YaCTh, YUCIIO
KOMITOHEHTOB, YHCJIO cTeneHel cBo0o b1, [IpaBuiio ¢ga3 ['mb606ca u ero BHIBO/I.

11. TepmoauHAMUKa OJHOKOMIOHEHTHBIX CHCTEM. JluarpaMMmbl COCTOSIHUSL BOJIBI, CEpBHI,
dbocdopa. DazoBeie mepexoasl epBoro poaa. YpasHenue Kmaiinepona - Kmaysuyca u ero
MPUMEHEHHE K PA3TUYHbIM (ha30BBIM Iepexo/1aM MepBOro poa.

12. JIByXKOMIIOHEHTHbIE CcUCTeMbl. Jlmarpammbel kunenus. 3akoHbl [100ca-KonoBarnosa.
Paznienenune BemecTB MyTeM MPOCTO MEPEeroHKH M peKTU(UKAUU. A3€0TPOMHbIE CMECH U
WX CBOMCTBA.

13. ®usuko- XUMHUYECKUH aHAIN3, €r0 CYIIHOCTh U IPUMEHEHHE.

14. /Tuarpammbl TUIaBJIeHUS IBYXKOMIIOHEHTHBIX CUCTEM U UX aHaJU3 Ha OCHOBE MpaBuia ¢as.
JluarpaMmbl COCTOSIHUSL C TIPOCTOWM 3BTEKTHKOW; HEOTPAHUYEHHOW pPacTBOPUMOCTHIO
KOMITOHEHTOB B JKUIKOM U TBEPJOM COCTOSTHHH; OTPAaHUYEHHON PacTBOPUMOCTBIO B JKUJKOM
U TBEPAOM COCTOSHUM 3BTEKTHUECKOTO W IEPETEKTUYECKOTO THUIIOB, C OOpa3oBaHHEM
XUMHUYECKAX COCIMHEHHMM C KOHTPYIHTHOW M MHKOHTPYIHTHOHM TEMIIEPaTypOd IUIABIECHUS; C
MOJUMOP(HBIM MPEBPAIIEHUEM KOMIIOHEHTOB.

15. Tpeyroasnuk ['n66ca. J[narpaMmbl paCTBOPUMOCTH H TNIABKOCTH TPEXKOMITOHEHTHBIX
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CHUCTEM.

[TpomexyTouHas aTTecTanus (9x3amer) IPOBOAUTCS B GOpME YCTHOTO coOeceI0OBaHUS HITH

B BUJC TCCTOBBIX Sa,Z[aHI/Iﬁ C OTKPBITBIMU BOIIPOCAMM.

[Ipomexxyrounass arrectauus (3auem) TPOBOAUTHCS C  HCIOJIB30BAaHHEM OalbHO-

PEUTHHIOBOM CUCTEMBI OLICHUBAHUSI PE3YJIbTATOB O0YUYECHHUS.

o

10.
11.

12.
13.

14.
15.

16.

17.

18.

19.

20.
21.

22.
23.

IMPUMEPHBINA NEPEYEHB BOITPOCOB U 3AJJAHUM K DK3AMEHY

[lepBpIii 3aKOH TEPMOJAMHAMUKH W €ro MNPUWIOKEHHE K (U3HMUECKUM U XUMHUYECKUM
CHUCTEMaM.

Pacyer TemnoBBIX 3(PPEKTOB XMMHUECKUX PEAKIUN MPH CTAHAAPTHOW M HECTaHIAPTHOMN
teMreparypax. 3akoH ['ecca. Ypasuenue Kupxroda.

TemnoTsl pacTBopeHUs: U 00pa3oBaHMsI HOHOB. DHeprus cosbBarauuu HoHoB. [{ukn bopHa-
Xabepa.

TennoeMkocTs U ee 3aBUCUMOCTb OT TemrnepaTypbl. Cea3b Cp u Cy ans uaeanbHOro rasa.
YpaBaenue Maiiepa.

[TonuTtporHkie MPOLECCHI.

@DopMyIMpPOBKA U AHAJIUTUYECKOE BBIPAXKEHHUE BTOPOrO 3aKOHA TEPMOJAMHAMUKH. Llukin
Kapmno. [Ipumenenne BToporo 3akoHa TEPMOJIMHAMUKY K U30JIMPOBAHHON CHCTEME.
OHTpomnusi Kak (yHKUUS COCTOSIHMS. TepMoguHamMHuuecKas BEpPOATHOCTb U €€ CBSI3b C
SHTPOMHUEH.

Pacuer u3mMeHeHUs] SHTPONMHU NPU Pa3IMUHBIX 00paTHMBbIX Mpoleccax. Pacuer n3mMeHeHUs
SHTPONHUH U30JUPOBAHHBIX CUCTEM MTPU HEOOPATUMBIX MpOIIeccax.

TepMonnHaMuyeckue NOTEHIUABI.

Pacuer AG u AF B ¢pusndeckux mporeccax.

XapakTtepuctuueckue (QyHKIMU. YCIOBHS U KPUTEPUU CaMONPOM3BOJIIBHOIO MPOTEKAHUS
MIPOILIECCOB, BEIPAXKEHHBIE UepPe3 XapaKTepUCTUUECKHUE (QYHKILINH.

VYpaBHenust MakcBenia ¥ UX UCIOJIb30BaHUE ISl BBIBOJA PA3IMYHBIX TEPMOAMHAMHYECKUX
COOTHOIICHUI

VYpasuenus ['u66ca-I'enpmromsia.

XUMUYECKUE MTOTEHINAIIBI.

Tennosoi 3akoH HepHuera. [loctynarer Ilnanka. Tperuii 3akoH TepmoanHamuku. Pacuer
a0COJIIOTHOT'O 3HAYEHUS SHTPONHUU. PacueT U3MEHEHUs SHTPOITUM B XUMUYECKUX Mpolieccax
IIpY CTaHJAPTHOM U HECTaH/IaPTHOM TemImepaType.

XHMMHUUECKOE PAaBHOBECHUE B CHCTEMAX THIIA:

a)aAme.:mee. 6)“‘42(13 =08, B)aAme.:szax.
TepMoauHaMHUUYECKHil BBIBOJ 3aKOHA JIEMCTBYIOIIMX MacC. Y paBHEHHE M30TEPMBI PEaKIINH
Bant-T'odda.

BI/I}]BI KOHCTAaHT pPaBHOBECUA U CBA3b MCXKIAY HHUMMH. CBs3b KOHCTAHT PaBHOBECHUA CO
CTaH/IapTHBIMU U3MeHeHussMu dHeprun [ nb0ca u ['enbMromnsIia.

MeTO}IBI pacu€Ta KOHCTAHT PaBHOBCCUSA XUMHYCCKUX peaKHI/Iﬁ C HUCIIOJIb30BAHUEM Ta6J'II/II_[
CTaH/IaPTHBIX 3HAUYCHUH TEPMOIMHAMUYECKUX (DYHKIIUH.

3aBHCHMOCTh KOHCTAHTHI paBHOBECHS OT TeMiiepaTypbl. M306apa u nzoxopa Bant-I'odda.
Brnusinue naBneHWs Ha PaBHOBECHBIM COCTaB. YNPaBIEHHE XUMHYECKHM DPAaBHOBECHEM.
[Tpunmun Jle [latense - bpayna.

Pacyer paBHOBECHOTO cocTaBa.

FeTepOFeHHBIe XUMHYCCKHUEC PpaBHOBECUA U OCOOEHHOCTH HUX TEPMOANHAMHNYECCKOTO
OIIMCaHUA.
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['eTeporenHble XMMUYECKHE PABHOBECHUSI B PEAJIbHBIX cHcTeMaxX. MeToAbl OnpeaeneHus: u
BBIYUCIICHHS KOAD(DHUIMEHTA JIETy4eCTH (aKTUBHOCTH ).

[MapumansHbie MOJIIPHBIC BEJTMYMHBI U ypaBHeHUs [ mO0ca-/{rorema.

Tepmonunamuyeckuit BbIBOJ 3akoHa Payist u 3akona ['enpu aist uaeaabHbIX pacTBOPOB.
PacTBOpUMOCTh TBEpPABIX BEIIECTB B HJCATBHBIX U MPEICIBHO pa30aBICHHBIX pPacTBOpax.
VYpasuenue llpexnepa.

Komnuratusable cBoiicTBa pacTBOpoB. Kprockonus 1 30yTHOCKOMIHSL.

OcMmoTuyeckue siBeHus. Y paBHenune Bant-I'odda, ero repMoamHaMUYECKUiA BBIBO/T
TepMmoauHaMUKa peaIbHBIX PACTBOPOB. ATEpMalbHbIE M PETYJSPHBIE PACTBOPHI M UX
cBoiicTBa. MeTroa aKTHBHOCTEH. BBIOOp CTaHIAPTHBIX COCTOSHUW MPU  OINpPEACIICHUH
XUMUYECKUX TOTCHI[UAIOB.

Hcnons3oBanue ypaBuenus [ md6ca-/rorema 1ij1s pacyeToB akTUBHOCTEHN U K03 PUIIEHTOB
AKTUBHOCTEMN

Mukpo- ¥ MakpococTosiHue cucteMbl. CTaTUCTHYECKHMU aHcaMOib ['mb66ca. OcHOBHBIE
MOCTYJIAThl CTATUCTUYECKOM TEPMOJIMHAMHUKH.

Pacuer uucna muxpococrosHuii no bonbivmany. TepMonnHaMuyeckasi BEpOSATHOCTh U €€
CBsI3b C dHTponueil. @opmyna bonplmana

MornekynsipHasi cymMMa IO COCTOSIHHSIM M CyMMa IO COCTOSHUSIM MaKpOCKOIHMYECKOM
CUCTEMBI.

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

Cymma mno cocrosHusM nocrynarensHoro aswxenus. U, H, S, C, u Cy, F u G
MOCTYIATEIbHOTO JIBUXKECHHUSI.

CyMMa 10 COCTOSIHUSIM BpallaTeabHOro U konebarensHoro asmwxkenui. U, H, Cp, Cy S, F u
G BpamarensHOro u KojiebaTebHOTO ABMKEHUH.

Pacyer KOHCTaHT paBHOBeCHS XUMHUYECKHX peakUWid B HACATbHBIX Tra3ax MeTOJIOM
CTATUCTUYECKON TEPMOTUHAMUKH.

TepmoanHaMuKa arperaTHbIX paBHOBecuid. Pa30BbIe MEPEXO/Ibl MEPBOrO pojaa. Y paBHEHHE
Knaneiipona-Knay3uyca u ero nmpuMeHeHHe K pa3inyHbIM (Da30BBIM MepexojaM IepBOTo
poza.

[IpaBumno ¢a3 ['m66ca u ero npuMeHeHHE NMPU aHATH3E PAaBHOBECHUH.

OAHOKOMITOHEHTHBIE cHUCTeMBl. Jlmarpamma cocTOsiHHSL BOIBI, cepbl, (Gochopa U uX
omucaHue ¢ MpuMeHeHueM npasuia (a3 ['nd0ca.

TepmoauHamuuecknii  BeiBo 3akoHOB KoHoBanoBa. Pazgenenue BemectB myTeMm
pexTudukanuu. A3e0TpOnHbIE CMECH U UX CBOWCTBA.

JlmarpaMMa KUIEHUs B Clly4ae MOJHOM pacTBOPUMOCTH KOMIIOHEHTOB B KHJAKOM COCTOSIHUU
WX OIKCaHHE C MPUMEHEeHneM npasmiia (a3 ['ndO6ca.

JlnarpamMMa KUIIEHHsT B CJy4yae IIOJHOM HEPAaCTBOPUMOCTH KOMIIOHEHTOB B JKHIAKOM
COCTOSTHMH HMX OIKCAaHUE C MpUMeHeHneM mpasuia ¢a3 ['ndoca.

JlnarpaMma rijaBjieHUs JBYXKOMIOHEHTHBIX CUCTEM C MPOCTOM 3BTEKTUKOM.

JlmarpamMMa TiIaBJICHUSI ABYXKOMIIOHEHTHBIX CHCTEM, OOpa3ylollue a) HEOTPaHWYEHHO U
OTPaHMYEHHO pPACTBOPUMBIE TBEPHAbIE PACTBOPHI, ©0) XHMHUYECKHE COEAUHEHUS C
KOHIPYSHTHON M MHKOHTPY?HTHOM TOYKOH IUIABJICHHUS.

JlmarpaMMbl pacTBOPUMOCTHM M IUIABKOCTHM TPEXKOMIIOHEHTHBIX CHUCTEM. TpeyrojabHUK
I'nb6ca
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IIVTIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA JJ1s1 ®OPMUPOBAHUA

KOMIIETEHIIUI

I/IH)IHKaTOPBI JOCTHIKCHUSA
KOMIICTCHIUH

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

IIpouenypa oueHuBanus

HJIK onk-1.2
[Ipennaraer nHTEpIpPETALINIO
PE3yNIbTaTOB COOCTBEHHBIX
9KCIEPUMEHTOB U PACYETHO-
TEOpEeTUYECKUX paboT ¢
HCIIO0JIb30BaHUEM
TEOPETUYECKIX OCHOB
TPpaAULIMOHHBIX U HOBBIX
pa3aesioB XUMHH

3HaeT: TCOPETHUYECKUE OCHOBBI
XUMHAYECKON TEPMOAMHAMHUKH U
MPaKTHYECKOE MPUMEHEHHUE
3aKOHOB M 3aKOHOMEPHOCTEH
XHUMHUYECKON TEPMOTUHAMUKH IS
pelieHusI KOHKPETHBIX 3a/1a4 [TPH
OITUCAHUH CBOWCTB PacTBOPOB,
(ha30BbIX, XUMUYECKUX H
aJICOPOIMOHHBIX PAaBHOBECUH

CobecenoBanue B hopme
KOJUTOKBHYMA.
Brinonnenue
MPAKTUYCCKUX U
KOHTPOJIbHBIX paboT,
TECTHPOBAHUE.

Ymeer: pemiaTb TUIIOBBIE
YHCJICHHBIC U TpaduyecKue
y4eOHBIE 33[]a9i TI0 XUMUYECKOI
TEPMOJIMHAMHUKE : BBITIOJIHATH
TEPMOJIMHAMHUYECKHE PACUETHI,
MIPOBOAUTH 00pabOTKY, MEPBUYHBIN
aHaJN3 ¥ UHTEPIPETAIHIO
pe3yabTaTOB COOCTBEHHBIX
HKCHEPUMEHTOB M PACYETHBIX
3a7a4 10 XMMUYECKOH
TEPMOJIMHAMHKE C TIPUMEHEHHUEM
€¢ OCHOBHBIX 3aKOHOB U

CobecenoBanue B popme
KOJIJIOKBHYMA.
Brimonnenue
PaKTUYECKHUX,
1a00paTOPHBIX U
KOHTPOJIbHBIX PaboT.
Otuetsl 10 1a00PATOPHBIM
paboTam.

3aKOHOMEPHOCTEN
HJ[Konxk2.1 Baapgeer: BeInonHeHNe
PaGoTaeT ¢ XUMHYECKHMH | HABBIKAMH MPOBEICHHS | TaGOpaTOPHBIX PaboT.
BEILIECTBAMH C COOMIOJCHHEM | XUMHUECKOTO u

HOPM TEXHUKH 0€30IaCHOCTH

TCpMOXI/IMI/IquKOFO 3KCHepI/IMeHTa
C TMpUMEHEHHEeM O00O0pyIO0BaHUS
XUMUYECKON  Jlaboparopuui ¢
COONIOIGCHUEM TIpaBWJI W HOPM
TEXHUKH 0€30I1aCHOCTHU

HJIKonk2.3
[IpoBomut CTaHJIapTHHIE
olnepanuu Uil ONpeAeIeHUs
XUMUYECKOTO W (ha3oBoro
cocraBa BELIECTB u
MaTepUajoB Ha UX OCHOBE

YMmern. MMpOBOAUTH XUMUYCCKUEC U
TECPMOXUMHYCCKUEC SKCIICPUMCHTBI
1o npeajrara€MbIM MCTOAHUKAM.

Brimonnenue
1a00paTOPHBIX padoT.

Bnapeer: HaBbikamMu 00pabOTKU
pE3yJIbTaTOB 3KCIIEPUMEHTA.

Otuetsl 0 1a00PATOPHBIM
paboTtam.

HJIKonxes.1
[IpencraBnser pe3yabTaThl
paboThl B BHAE OTYETa IO
CTaH/IapTHOU dbopme Ha
PYCCKOM SI3bIKE

YMeTb: NpeACTaBIATh PE3yJIbTaThl
TEPMOXHUMHYECKUX
JKCIIEPUMEHTOB, UCCIIEJOBaHUM
CBOMCTB pacTBOpPOB, (a30oBbIX U
XUMHYECKUX paBHOBECHM B BHJIE
OoTYeTa COIVIACHO TpeOOBaHUSIM B
JAHHOM 00J1aCTH XUMHUH

[IpoTOKOJIBI M OTYETHI 1O
nabopaTopHBIM paboTam
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HporpaMMa OLCHUBAHUSA KOHTPOJIHUPYEMBIX KOMIIeTEeHIIIi:

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 €T0 [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, TeILIOTHI | 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 TEXHUKU
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 TEPMOXHUMHYCCKHX KaJIOpUMETPA,
WX OCHOBE IKCIIEPUMEHTA WCCIIETOBAHHA. COCTaBJICHHUH
Bananeer HaBbIKaMU TEPMOXUMHICCKHIX
H/Komxe.1 Ymers: 00paboTKH Pe3yIbTaTOB YpaBHEHUN M 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: NPEICTaBIIATh «TepMoXUMUSI». B
oTyeTa COTJIACHO | PEe3yJIbTaThI COOTBETCTBUU c
TpeOOBaHUSIM B | TEPMOXUMHYECKUX TpeOOBaHUSIMHU B
TaHHOU 00JacTH | 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 obiactu
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 Gonee |
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 HCCIIEJOBaHUM. «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 MaTepuanos Ha | TCPMOXHMIIECKHE Macchl BEIIECTBA METOJIOM

X 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
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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 WHTEPIIPETAIINIO | OCHOBBI (pu3mueckol| paznena 3.2,  ycrnoBus | pagene 3.2 Bompockl
CUCTEMBI pe3yabTaToOB XUMUHU. (hazoBoro paBHOBecHsl, | s YCTHOTO
COOCTBEHHBIX Ymers: SIBJICHUS MOHO- u | cobeceI0BaHuUs:
HKCIIEPUMEHTOB | periaTh TUTIOBBIE YHAHTUOTPOIIUU U | KOJJTIOKBHYM 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 WCTIapeHusl,
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 ase | 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 Oojee 1 ommoOKH.
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 | IPAKTUYECKHE 3aJaHHs
HCIIOJIb30BaHUEM CHUCTEM. o Juarpammam
TEOPETUUECKHUX Ymeer: CTPOMTH U | COCTOSIHUS, JOIYCTHB
OCHOB aHAJIM3UPOBATh JAUarpaMMsbl | He Oosiee 1 ommOKH.
TpaJMLIUOHHBIX U COCTOSIHUS JBYX- "
HOBBIX Pa3/ieJoB TPEXKOMIIOHEHTHBIX 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 TEPMOXMMHYECKOTO | ONpEAEIEHUs 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 | BiageTs: 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 meree 60 6ann08.

1.

OO0s3aTenbHBIM YCIIOBHEM SBIISICTCS BBINOJNHEHUE CTyaeHToM 11 maGopaTopHbIX paboT 1o
JAHHOM IUCLUIUIMHE, MOJArOTOBKa M clada or4eroB 1o JIP, BbINOJIHEHHE MPaKTHYECKUX
3aJJaHuii B BUJIE KOHTPOJBHBIX paboT u TectupoBanue. [Ipu BeimonHeHnn 1a00paTopHbIX padoT
OLIEHUBAeTCsl TeXHUKa BbiNodaHeHus JIP, opopmienune nmpoTokona, opopmieHHE U COAEpIKaHUE
OTYETOB, BKJIIOYAIOUIEEC pAcCueThl TEPMOJMHAMHUYECKUX M (PHU3MUECKUX BEIUYMH, BBIBOJ
pa3sMEpHOCTH, YMEHUE MIPECTABICHHS U BBIIOJIHEHUS 3a/laHUi 10 TpaduyeckoMy MaTtepuany,
BBIITOJIHEHUE MPAKTUYECKUX 3a1aHui 1o teme JIP.

Otcuer mo kaxnoil JIP ouenuBaercs B 4 Oamwna. Kpurepum ouenuBanus ordera 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) MPAaBWJIBHO BBIIIOJHEH PacyeT COOTBETCTBYIOIIMX BEIMYHUH, BBIBEJCHBI Pa3MEPHOCTH 3THX
BEJIMYHH, IPOBe/IcHA (ITPH HEOOXOIUMOCTH ) Tpadudeckas o0padoTka pe3ynbTaroB (2 0),

I) IpOBEAEHA CTAaTUCTHYEeCcKas 0oO0pabOoTKa pe3ysbTaTOB MWJIM BBIIOJHEHbI NPAKTHYECKUE
3aJaHus (B 3aBUCUMOCTH OT BHUJa JaOOpaTOpHO paboThl), CAETaH BBIBOJ IO IMOJyYCHHBIM
pesynbratam (1 0).

n) Ilocie TpexkpaTHOro BO3BpAaLIEHHs 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 TEOPETUYECKOMY MaTepualy B BHUAE KOJUIOKBUYMOB.
Kaxxnas Tema orieHuBaeTCsl MAaKCUMYM B 5 OaJIJIOB.

[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 IeJIOM, C()OPMHUPOBAHHBIC, HO COJEpXKAIINE OTICIbHBIE MPOOENbl 3HAHUS TpenMera
«Du3nyeckas XuMusl. XMMUYECKash TEPMOJTUHAMUKA», YMEHUE TPHUMEHITH METOJIBI U TOIXO/IbI
HSyLIaeMOﬁ JUCHUILNIMHBL TIpHU PCIICHHUN y‘Ie6HI)IX U MNPAKTHYCCKUX 3aga4 ¢ MUHHMAJIbBHBIM
KOJIMYECTBOM OIMMOOK HENPUHIMIHNAIBHOTO XapaKTepa, HaJlu4Yhe HaBBIKOB MPUMEHEHHS
METOJ0B U IIOAXOI0B I/ISY‘IaeMOﬁ JUCHOUIINIMHBI TP PCIICHUN y‘-Ie6HI)IX " NPaKTHYCCKUX 3aaa4d
6a30BOr0 ypOBHS.

Onenka «YIOBJIETBOPHUTEJIBLHO .
HCCUCTCMATU3HUPOBAHHBIC 3HAHUA HOPCAMETA (BnaneeT MOHSATHUHBIM arnrmnapaTom
XHUMHYCCKOM TEPMOANHAMUKHU, 3HACT OCHOBHBIC 3aKOHBI, MOXET IMMPUBCCTHU OTACIIBHBIC IIPUMEPEI
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WCIIONB30BAaHUS 3TUX 3aKOHOMEPHOCTEH MPHU PEIICHHH KOHKPETHBIX MPAKTHUUECKUX 3a7ad, HO
JIOIYCKAeT HETOYHOCTH B (DOPMYJIUPOBKAX M BBIBO/IAX), YACTHYHO C(HOPMHUPOBAHHBIC YMEHHUS H
HaBBIKH. JIOMYCKAET HETOYHOCTH U OLIMOKU B MPUMEHEHUHU MOJYYCHHBIX 3HAHUM MPU PEIICHUHU
pacueTHBIX U rpaguueckux yuyeOHbIX 3a/1a4 0a30BOr0 YPOBHS.

OuneHka «Hey10BJIE€TBOPUTEIbHOY !

(dparmenTapHO€ 3HAHHE MPEIMETa, OTCYTCTBHE YMEHHH M HABBIKOB MPHUMEHEHHSI METO/I0B
U MOAXO0JI0B N3y4aeMOM AUCHUIUIMHBI IIPU PEIIEHUH Y4eOHbIX 3aJa4 6a30BOr0 ypOBHS.

Pa3paborumnkmn:

Ty , npogpeccop JILB. Bensix
70 MZ//
[Tporpamma cocraBiena B coorBercTBuH ¢ TpeboBanusiMu @I'OC BO u yuerom pexoMeHaanui
[TOOII no nampasnenuto u npoduito noarorosku 04.03.01 — «Xumusy.
[TporpamMmma paccMOTpeHa Ha 3aceqaHuu Kadeapbl GU3HUECKON M KOJUIOMTHOW XUMHH  «8»
utons 2023 r.
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