MUHUCTEPCTBO HAYKU U BHICHLIETI'O OBPA30OBAHUSA
POCCUNCKON ®EJIEPALIUA
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BhICIIIET0 00pa3oBaHus
«APKYTCKHWH I'OCYJIAPCTBEHHBIA YHUBEPCUTET»
OI'bOY BO «UT'Y»
Kadenpa ¢pusuyeckoit 1 KOJVIOMAHOH XUMHH

oY TBERIGIAIO
Jexan XxgmMuyecKono (haxyabTeTa, JOLL.
N Krial) AV, Bumsmc

l”“l?;"_fm@sf// " 2024,

Padouasi nporpamma qucuuminnesl 51.0.24

HaumenoBanne qucuniumasl DU3NYECKAS XUMUSL. XUMHNYECKAS
TEPMOIAUHAMHUKA

Hanpasnenue noarorosku 04.03.01 - Xummus

Hampasnennocts: XuMust HepTH u raza

Kpanuduxanus BeinmyckHuka — BAKAJIABP

®opma oOyueHust  ounasn

CornacoBano ¢ YMK XUMHYECKOTO PexomenioBano kadenpoit puznyeckoii u
dakynprera KOJUIOUJHON XUMUHU:
ITpotoxon Ne 4 ot «13» mas 2024 . ITporokon Ne 9 «26» anpens 2024 .
Mpencenarens (\Z\ %M W.0. 3as. xadenpoit —
A.HU. Bunomc e
benvix JLb.

Upkyrck 2024 1.



1
2.
3

4.

Conepxanue

enu u 3a1a4u TUCHUTUIMHBL
Mecto nucuunaunsl B ctpykrype OITOIL.
TpeOoBaHus K pe3yiabTaTaM OCBOCHHS AUCITUILIMHBI

Conepxkanue U CTPYKTypa JUCHUTLTAHBI

4.1 Copeprxanue QUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

4.2 T1nan BHeayIUTOPHOW CaMOCTOATEILHON pabOThl OOYJAFOIIMXCSI 110

JUCHHUIIIINHE

4.3 Conepxanue yaeOHOT0 MaTepuaa

5.

[lepeueHb ceMUHApPCKUX, MPAKTHUECKUX 3aHATUH, JJAOOPATOPHBIX
paloT, IJIaH caMOCTOATENbHOM pabOThl CTYJEHTOB, METOINYECKHE
YKa3aHHUs 110 OPTaHU3alUN CAaMOCTOSTENIbHON pabOThI CTYIEHTOB
[IpumepHass TemaTuka KypcoBBIX paboT (IpoekToB) (Ipu
HaJTUYIHH )

VYuyebHO-MeTOIMUEeCKOE U MH(POPMALMOHHOE  obecreyeHue

IUCLUILINHEL:

a) OCHOBHAs JTUTEpaTypa;

0) IOMOJHUTENbHAS JIUTEPaTypa;

B) MpOrpaMMHOE 00ecTIeYeHHUE;

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

8.
9.

MarepuanbHO-TEXHUYECKOE OOecrieueHne JUCITUTUTHHBI (MOTYIIs)

O6pa3OBaTCJ'IBHBIe 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:

Llesn: oBiazeHue CTyIEHTAMHU XHMHUYECKOTO (paKkynbTeTa OCHOB (PM3UYECKOM XMMHHU Kak
TEOPETUYECKOro (yHIAMEHTa COBPEMEHHOM XMMHUYECKOW HayKH, €€ BO3MOXXHOCTSAMHU WU
00acTsIMM IPAKTUYECKOTO TPUMEHEHHUS.

3agaun:

1. 0o0yuuTh CTYIEHTOB TEOPETUUECKUM OCHOBAM XUMHYECKOH TEPMOAMHAMUKM M HX
IPUMEHEHUIO Ul PELICHMs NPAKTHYECKUX 3a4ad IIPU ONMCAaHUM CBOWCTB PacTBOPOB,
($a30BBIX U XMMHYECKHX IMPEBpAIICHUH, 1aTh 0a30BbIe MPEACTABICHUS O CTATHCTUYECKOM
TEPMOJUHAMUKE;

2. 3aKpenuTh HEOOXOMUMBIN MOHATUHHBIA anmapaT BaXHEUIIMX pa3fesioB XUMHYECKON
TEPMOJUHAMUKHY,

3. chopMupoBaTh y CTYACHTOB HAaBBIKM AHAJIU3UPOBATh M HHTEPIPETHPOBATH PE3YIHTATHI
XMMHUYECKHX OSKCIIEPUMEHTOB IIPU HCCIEJI0BAaHUM CBOWCTB PpacTBOPOB, (a30BbIX U
XUMUYECKHUX IPEBpPALICHUN C IPUMEHEHHEM 3aKOHOB M 3aKOHOMEPHOCTEM XWMHYECKOU
TEPMOJUHAMUKHY,

4. cdopmupoBaTh YMEHMSI M HaBBIKM MPOBOJIUTH CTaHAAPTHBIC ONEpAIUH JJIsl ONpeAesICHUs
XMMHUYECKOTO M (Pa30BOr0 cocTaBa BEIECTB M MaTepUAOB Ha UX OCHOBE, paboTaTh C
XUMHYECKHMH BEIIECTBAMU C COOJIIOJICHHEM HOPM TEXHUKH O€30TMacHOCTH, MPEICTABIIATH
pe3yibTaThl paboThl B BUJE OTUYETA MO CTAHIAPTHON (hopMeE Ha PYCCKOM SI3bIKE.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OITIOII BO

2.1. YueOnass gucuuiuimHa «@Dusndeckass XuMHS. XUMHUYECKas TEPMOJIMHAMHKAY
OTHOCHUTCS K O0S3aTeJIbHOW 4YacTH TPOTrPaMMBbl, a HMMEHHO, K 0a30BBIM JUCIMILTHHAM
npodeccuonanbHoro mukiaa (b1.0.24).

2.2. lng w3ydeHus [aHHOW y4eOHON ITUCIHUIUIMHBI HEOOXOAMMBI 3HAHWS, YMEHUS H
HABBIKH, (OPMUPYEMBIC TIPEIIICCTBYIONTUMHE JTUCITUTUTMHAMHA, & UMCHHO
«Maremaruka» (51.0.10),

«Mexanuka u Mosiekyisipaas ¢pusuka» (b1.0.13),
«O6mas xumust. Xumus HemeTamuiosy (b1.0.16),
«Meramnnueckas cBs3b. Xumus MetaiuioBy (51.0.17),
«Marematuueckas Teopus dkcrepumentay (b1.B.02),
«Oprannueckas xumus» (51.0.20),

«Anamurnueckas xumus» (51.0.18),

«KBanroBas mexanuka» (51.0.30).

2.3 IlepeyeHp mocnenyrOmuUX Y4e€OHBIX TUCHMIUIMH, AT KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHMSI U HaBbIKU, OpMUpPYEMBIE JTaHHON y4eOHON AMCHIUIIIIMHOM:
«Du3nueckas XuMusl. DINEKTPOXUMHS. XUMHUecKass KuHeTuka u katanms» (b1.0.25),
«Bricokomornekynspubie coenunenus» (51.0.26),
«XuMHYecKkne OCHOBBI Onosnorndeckux cucrem» (b1.B.12),
«Kommonanast xumus» (b1.B.03),
«Xumust monomepon» (b1.B./1B.03.02),
«DU3MKO-XUMHS TIOBEPXHOCTHO-aKTUBHBIX BeriecTB» (b1.B.J1B.02.02),
«CoBpeMeHnHbIe MeTo bl momuMepHoi xumun» (b1.B./1B.07.02),
BBITMIOJTHEHUS BBITYCKHBIX KBaJM(PUKAIMOHHBIX PadoT U (QopMUpoBaHUS MPO(HECCHOHATBHBIX
KOMIIETCHIIUI



HampaBiieH Ha ¢GOopMUPOBaHUE

TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA INCHUIIJIMHBI

[Ipomiecc OCBOCHHSI  TUCHUILTAHBI

KOMIIETEHIINH

(aemenTOB crenyronmx kommnereHiuii) B coorerctBur ¢ ®I'OC BO u OIl BO no ganHomy
Hanpasnenuto noocomosku 04.03.01 «Xumusy, npoghunv. Xumus nepmu u 2asza.

Hepeqeﬂb IVIAHUPYEMBIX pE3yJabTaTOB oﬁyqem/m o JTMCHUIIJINHE, COOTHECCHHBIX C
HHIUKATOPpAMH JOCTHKCHUSA KOMIIeTeHIInii

Komnerennus Nuaukaropsl Pe3ysabTarsl 00y4yeHus
KOMIIeTEeHIM I
OIIK-1. HJIK onk-1,2 3HaTh: TEOpPETUYECKHUE OCHOBBI
Cnocoben ananmusupoBatrh u | [Ipemiaraer busnueckoit XUMUU: 3aKOHBI
UHTEPIPETUPOBATH HHTEPIpPETAIIIO XUMHUYECKON TepMOJAMHAMUKH; (ha30BbIE,
pe3yabTaThl XUMHUYECKUX | PE3YyIbTATOB COOCTBEHHBIX | XUMUYECKHE u aIcCOpOITMOHHBIE
9KCIIEPUMEHTOB, JKCIIEPUMEHTOB U paBHOBECHSI; MPAKTUYECKOE MPUMEHEHHE

HaOJIOACHUH 1 U3MEPEeHU I

PacYETHO-TEOPETUUYECKUX
paboT C UCTIONBb30BAHUEM
TEOPETUUYECKUX OCHOB
TPaAULIMOHHBIX U HOBBIX
pa3zenoB XUMUHU

BbBIBOAOB TCPMOAWMHAMUKHU JIsA PCIICHUA
IMPAKTUYCCKUX 3aqaq

YMeTh: perarh TUIIOBbIC YHCIICHHBIC U
rpaduyeckue ydyeOHbIe 3a/1a4u:
BBITIOJTHATH TEPMOTMHAMUYICCKHEC
pacueTsl; MPOBOIUTH 00PaOOTKY,
MIEPBUYHBIN aHATN3 U HHTEPIPETAIUIO
pe3yIbTaTOB COOCTBEHHBIX
9KCIIEPUMEHTOB U PACUCTHBIX 33]1a4 110
XHUMUYECKON TEPMOIMHAMUKE C
MPUMECHEHHEM €€ OCHOBHBIX 3aKOHOB H

3aKOHOMEPHOCTEH
OIIK-2. H[Korxk.1 Baanern:
Cnocoben  mpoBoauth ¢ | PaboTaer ¢ XUMUYECKUMHU | HABBIKAMH TPOBEICHUS XUMHUYECKOTO U

COOJIIOICHUEM HOPM TEXHUKHU

BEIIECTBaAMHU C

TCPMOXUMHUYCCKOI'0  JSKCIICPUMEHTA C

0€30IaCHOCTH ~ XUMHUYECKUH | COOJII0JJIeHNEM HOPM MIPUMEHEHHUEM 00opynoBaHUs
3KCIEPUMEHT, BKJIFOYAsl | TEXHUKH 0€30MacCHOCTH XAMHYECKON nmabopaTopuu c
CHUHTE3, aHalIu3, HW3Yy4YCHHE cOOIOZICHHEM TIPaBWJI U HOPM TEXHUKHU
CTPYKTYPBI u CBOMCTB 0€301acHOCTH
BEIIECTB W MAaTepuallos, HJ[Konk2.3 YMerb: IpoBOAUTE XUMUYECKHUE U
uccaenoBanue ImporueccoB ¢ | [IpoBoguT  cTaHmapTHBIE | TEPMOXUMHUYECKHE IKCIIEPUMEHTHI 110
UX y4acTHUEM onepanuu JUISL | TIpeAJIaraéMbIM METOIUKaM.
onpeeneHus Baaners: HaBbIKAMH 00paboTku
XUMHUYECKOTO M (Pa3oBOro | pe3yiabTaToB HKCIEPUMEHTA.
cocraBa BELIECTB "
MaTepuajioB Ha UX OCHOBE
OIIK-6 HJ[Korxes.1 YMeTh:  MPEJACTaBIATh  PE3YJIBTATHI
CrniocobeH npeacTaBiiTh [IpencraBnsieT pe3yabTaTbl | TEPMOXUMUUYECKHUX AKCIEPUMEHTOB,
pe3yibTaThl CBOEH paboOTHl B | pabOTHI B BHJIC OTYETA [0 | UCCIEAOBAaHUN  CBOMCTB  PacTBOPOB,

YCTHOM Y MMCBMEHHOMN
(hopme B COOTBETCTBHH C
HOpMaMH U MpaBUJIaAMH,
MIPUHSTHIMUA B
npodeccnoHaTbHOM
COOOIIIECTBE

CTaHJapTHOH Gopme Ha
PYCCKOM SI3bIKE

($a30BBIX U XMMHUYECKUX PaBHOBECHil B
BHJIC OTYETa COTJIACHO TPEOOBAHUSIM B
JAHHOH 00JIaCTH XUMHUHU




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHBI

Tpyn10eMKOCTh TUCHUIIMHBI COCTABJIsAET 9 3aUeTHBIX eIMHNL, 324 yaca,
B TOM unciae 1 3ayernas exuuuna, 36 4acoB Ha dYK3aMeH

DopMa NPOMEKYTOUYHOH aTTEeCTALUN . IK3AMEH, 3auem

4.1 CopepxxaHue IMCUUIIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKa3aHHMeM BHJAOB Y4eOHBIX 3aHAITHI M OTBEeJIEHHOr0 HAa HMX
KOJIMYECTBAa aKaJeMHUYeCKUX YaCOB

Bunp! yueGHOI paboThI, BKIIOYAsi CAMOCTOSTEIbHYIO paboTy
00y4aromuxcs U TPYA0EMKOCTh
g* (B yacax) DopMBI TEKYIIETO
g KonrtakTHas paboTa npemnogaBares ¢ KOHTPOJIA
0 ! CIIEBaEMOCTH,;
Ne i/t Pasznen nucounivHbl/TeMBL @) 00y4aIOIMMHCS = y o
S o dopMa MpOMEKYTOUHON
R H
JlabopaTopHBIE 3aHATHS g3 arrecratiu
Mextruu s mx KCP + 28 (no cemecmpam)
Bcero uacos IIPAKTUYECKasd | KOHCYJbTALUU c% 3
IMOATOTOBKA + KO O =
1 BBenenue. 2 - - - - -
ITepBEIit 3aKO0H TEPMOAMHAMHUKH Tposepia oT4eToB 110
2 p p ' 5 12 28 28 4 30 | JIP, nposepka KP,
Tepmoxumus.
KOJUIOKBHYM, TECT
3 BTopoii 3aKk0H TepMOANHAMUKH 5 4 2 2 2 6 | Hposepxa KP,
KOJUIOKBUYM
4 TepMorHAMAYECKUE TOTESHIHATIBI 5 6 6 6 2 g | Tposepka KP,
KOJIJIOKBHYM, TECT
5 Tperuii 3aK0H TEPMOIMHAMUKH 5 4 - - - -
Tepmoaunamuka pactsopos. Ilaprnansneie IIpoBepka OTYETOB IO
6 MOJIbHBIE BETUUHHBI 5 4 4 4 2 8 JIP, KOJUTOKBHYM




2. | Buubl yuebHOii paboThl, BKIFOUask CAMOCTOATENBHYIO paboTy DOpMbI TEKYIIIErO
&23 00y4JarOMUXCs U TPYAOEMKOCTh KOHTPOJIS
o (B yacax) YCIIEBAEMOCTH;
Ne i/ Pa3nen qucUMIUIMHBL/ TEMBI o } N
KonraktHas paboTa mpemnoaBaTens ¢ G .4 dopma NpoMeKyTOUHOU
=
oOy4aromuMucs 2 S aTTecTaluu
o]
b & & (no cemecmpam)
7 TepMOAMHAMUKA UIEATBHBIX PACTBOPOB. 5 6 10 10 2 g | Hposepka or4eros 1o
JIP, KOJUTOKBUYM, TECT
8 TepMmoMHaMKKa peaIbHBIX PAaCTBOPOB 5 4 - - 1 2 | KonnokBuym
[IpoBepka oT4ETOB 11O
@da30BbIC PABHOBECHS B JIP, mpoBepka
9 OJIHOKOMIIOHEHTHBIX CHCTEMaX > 4 6 6 8 IPAKTHYCCKHUX 3aJaHUi
KOJUIOKBUYM
[IpoBepka oT4ETOB 11O
®a30BbIE paBHOBECHS B JIP
poBepKa
10 5 5 12 12 2 8 > POBED 3
JIBYXKOMITOHEHTHBIX CUCTEMax IPAKTHYCCKHUX 3aJaHHi
KOJIJIOKBUYM
[IpoBepka oT4eTOB 11O
@®a30BbI€ paBHOBECHS B JIP
pOBEpKa
11 5 2 12 12 1 10 | 1POBEP .
TPEXKOMITOHEHTHBIX CUCTEMax IIPAKTHYECKIX 3a/[aHNUIA,
KOJIJIOKBUYM
[IpoBepka oT4ETOB 11O
12 XUMHYECKOE PaBHOBECHE 5 8 10 10 2 16 | JIP, mpoBepka KP,
KOJIJIOKBHYM, TECT
13 OCHOBHBIE TIOCTYJIAThl CTATUCTUYECKOM 5 9 2
TEPMOJIUHAMHUKH
MorexyssipHas cymMMa Mo COCTOSIHUSIM U )
14 CyMMa IO COCTOSIHUSIM MaKpOCKOITMYECKOM 5 2 - 2 - -
CHCTEMBI
15 CBs13b TEpMOAMHAMUYECCKUX (QYHKIIUH C 5 3 - 2
MOJICKYJISIPHBIMUA CYMMaMH T10 COCTOSIHHSIM




& | Bunpl yueOHON paboThl, BKIKOYAs CAMOCTOATENBHYIO paboTy DOpMbI TEKYIIIErO
%23 00y4JarOMUXCs U TPYAOEMKOCTh KOHTPOJIS
o (B yacax) YCIIEBAEMOCTH;
Ne i/ Pa3nen qucUMIUIMHBL/ TEMBI o } N
KonTakTHas paboTa mpernoaaBares ¢ B - dopma MPOMEKyTOIHOU
00yJaromuMucs 2 S aTTecTaluu
5]
b & & (no cemecmpam)
16 TepmoauHaMHuKa HEOOPATUMBIX MTPOIIECCOB 5 2 - - 1 - -
Hroro yacos 68 90 90 25 105 DK3aMeH, 3a4eT

[Tpumeuanue: KP — koHTposibHas padota, JIP — maboparopnas pabdora.
B paboueii npoepamme no oucyuniume npu 8bInOIHEeHUU 1AOOPAMOPHLIX pabom NnpedycMOmpeHa NpaKkmuyeckas no020mosKa 8 6Uoe GblNOJIHEeHUs
0mMOeNbHbIX 8U008 pabOm, C8A3AHHBIX ¢ OYOywell npodheccuoOHAIbHOU 0esIMebHOCHbIO

4.2 Tli1aH BHeayIMTOPHON CaMOCTOSITEJIHLHOMH Pad0ThI 00YUYAIOIIMXCSI N0 TUCHHUIJIMHE

CamocTositenbHasi paboTa 00yJyaroumxcs V4eOHO-MeTOJUIeCKOe
Cemectp HasBanwue pasjera, TeMbl 3 Cpoxn Barparsl | OueHo4HOE Ca;iigg;::;fgoﬁ
Bun camocrositensHoOM paboTh sumommem| BPEMEHHA CPEICTBO .
(‘-IaC.) PadOThI
IIepBblil 3aKOH TEPMOAVHAMUKH. IToaroroska oryera mno JIP IIpoBepka Meroaunueckue
5  |[Tepmoxummst «OmnpeneneHue TErI0BOro 3HAYCHUS 2 oT4eTa 1Mo yYKa3aHUs
KAJIOPUMETPAy. pabote. YO «Tepmoxumus»
5  |[IepBslii 3aKOH TEPMOAMHAMUKH. IToaroroBka oryera o JIP [IpoBepka Meroaunueckue
Tepmoxnmus «OrmpeneneHue TeroThl 00pa3oBaHUs 2 oTyeTa 1o YKa3aHHUs
KPHUCTAJUIOTHIPATOB COJICI» pabore. YO «Tepmoxumusi»
5  |llepBblii 3aKOH TEPMOAUHAMHKH. Pemenue 3anau no teme «llepsoe [Ipaktuyeckue | COOpHUK 3a1a4 1O
Tepmoxumust Hayajao TepMoauHaMUKU. Pu3ndeckue 2 3aJIaHusA 10 (bU3UIECKON XUMHUH
CUCTEMBI» TEMe
5  |llepBsIif 3aKOH TEPMOIUHAMHUKH. [ToaroToBka K KOHTPOJIBHOM paboTe MO COopHUK 3a/1a4 10
Tepmoxnmus TteMe «lIpumenenne nepBoro 3aKkoHa 4 IIposepka du3nueckoit xumMmun
TEPMOJUHAMUKY K (PU3UYECKUM KOHTPOJIbHOU
CUCTEMAM» paboThI.




CamocrosrenbHas paboTa 00yJarommxcs

Y4eOHO-METOINYECKOE

Cemecrp Hassarme paszens, TeMEL c 3arpatsl OreHounoe obecreueHue
v OKH "
’ Buy camocrosTennbHON paboThI P BpPEMEHHU CpencTBO CaMOCTOATEILHON
BBITNTIOJIHCHUSA 6
paboThI
(dac.)
5  |IlepBblii 3aKOH TEPMOAMHAMUKH. IToaroroska oryera o JIP IIpoBepka Meroauueckue
Tepmoxnmus «OrnpeneneHue TenaoThI 2 oTyeTa 1o YKa3aHHUs
HEUTpaIM3aLUN» pabote. YO «Tepmoxumus»
5  |IlepBblii 3aKOH TEPMOAUHAMUKH. IToaroroska oryera o JIP IIpoBepka Meroaunueckue
Tepmoxumus «OrnpeneneHue TerIoThl TOPEeHus 2 oTyeTa 1o yYKa3aHUs
OpPraHMYECKUX BEILECTB» pabdore. YO  |[«Tepmoxumusi»
5  |IlepBblii 3aKOH TEPMOAMHAMUKH. Pemenune 3anaq no teme «llepsoe COopHUK 327124 110
Tepmoxumus HayaJlo TEPMOJMHAMUKU. Pacyer 6 [IpakTryeckue (HU3NIECKON XUMHUH
TEIUIOBBIX 3((HEKTOB XMMUYECKHX 3aJlaHus 110
peaKIIHiiy teme. YO
5 [lepBblil 3aKOH TEPMOJAMHAMUKH. YcruHas Cwm. Ne 1, 2 B ciucke
Tepmoxumus Oecena; peKoMeHayeMoi
ITonroroBka K KOJUIOKBUYMY 110 TEME
. 6 IPAKTUYECKHUE |JTUTEPATyphl
«I1epBblii 3aK0H TEPMOJUHAMUKI
3aJ1aHus 10
TEME
5  |IlepBbIil 3aKOH TEPMOIMHAMUKH. [TonroroBka Kk KOHTPOJIBHOU padoTe [IpoBepka COopHuK 3a/1a4 110
Tepmoxnmus «Pacuyer TemnoBbIX 3G HeKTOB 4 KOHTPOJBbHON |(pU3NUECKON XuMHUN
XUMHUYECKHUX PEAKIIMI» paboThI.
5  |Bropoii 3ak0oH TepMOJUHAMUKU IIpakTnyeckue (COOpHUK 3a/1a4 MO
Pemenune 3anaq no reme «Bropoe M
4 3aJ1aHus 10 duznyecKkoil XumMun
HA4aJio TEPMOJUHAMUKHI
Tteme. YO
5  |Bropoii 3aKk0H TepMOJUHAMUKU YcrHas COopHHUK 327124 110
[TonroroBka K KOJUIOKBUYMY IO TEME Oecena; buznyecKoil XuMun
«BTOpO¥i 3aKOH TEPMOAMHAMUKH. 6 MIPaKTUYECKHE
TepMoanHaMUYeCKHEe TOTEHLIUAIBI 3aJlaHus 10
TEME.
5  |Bropoii 3aKk0H TepMOIMHAMUKHU [TonroroBka Kk KOHTPOJIBHOU padoTe [IpoBepka COopHuK 3a1a4 1o
«BTopo# 3aK0H TEPMOJUHAMUKH. 4 KOHTPOJIbHON  ((PU3HYECKON XUMHUH
TepMoarHaMHUYECKHE TOTEHIIAAIBI paboThI




CamocrosrenbHas paboTa 00yJarommxcs

Y4eOHO-METOINYECKOE

Cemectp Ha3Banue paznena, TeMbl C 3atpathi | Ouenounoe ooecneserme
) OKH %I
P ’ Buy camocrosTennbHON paboThI P BpPEMEHHU CpencTBO CaMOCTOATEILHON
BBITNTIOJIHCHUSA a6OTBI
p
(dac.)
5 |TepmonuHamuka pacTBOPOB [Toaroroska oruera o JIP [IpoBepka Meronnueckue
«OmnpeneneHue napuuaibHOU MOJIbHOM 4 oT4yeTa 1o yKa3aHus
OHTAJIBIIMU PACTBOPEHHUSI COJIUN. pabote. YO «Tepmoxumus»
5 |TepmonuHamuka pacTBOPOB Meronuueckue
pMOZ p p IToaroroska otuera o JIP &
N yka3anus «Da3oBbie
«OrnpeneneHne MOJIEKYyIIpHON Macchl
4 [IpoBepka paBHOBECHS OHO- U
BEILECTBA KPHOCKOIIMYECKUM
oT4eTa 1o JIBYXKOMITOHEHTHBIX
METOJIOM»
pabote. YO cucrem. PactBopb»
5 |Tepmomunamuka pacTBOpPOB [Ipaktuueckue |COOPHUK 3a7a4 MO
[TpakTrueckue 3a1aHus IO TEME M
4 3aJlaHus 10 du3nUecKo XumMun
«PacTBOpPBI HEINEKTPOJIUTOBY
teme. YO
5 |TepmomuHamuka pacTBOPOB VYcrhHas Cwm. Ne 1, 2. B ciucke
Oecena; pEeKOMeH1yeMOoi
[TonroroBka K KOJUIOKBUYMY IO TEME
6 MPaKTUYECKHUE |[JTUTEPATYpPHI
«PacTBOpBI HEAIEKTPOIUTOBY
3a/1aHus IO
TEME
5  |®a30Bble paBHOBECHUS B Meroaunueckue
OJHOKOMITIOHEHTHBIX CHCTEMaXx IToaroroBka otuera o JIP ykazanus UT'Y
«Onpenenenue naBaeHUs 4 «®PazoBble
HACBILIEHHOTO Mapa UHIUBUIYATbHBIX [IpoBepka paBHOBECHS OJTHO- U
KUAKOCTEN» oTueTa Mo JIBYXKOMIIOHEHTHBIX
pabore. YO  |cucteM. PacTBOpBI»
5  |®a30Bble paBHOBECHUS B Meroaunueckue
OJIHOKOMITIOHEHTHBIX CHCTEMAX ykazanus UI'Y
ITonroroska oruera o JIP
«®Da3oBbIe
«OnpenenenHue 1aBaeHus AUCCOLUALINN 4
[IpoBepka PaBHOBECHSI OJTHO- U
KPUCTAJUIOTUAPATA
oTyeTa 1o JIBYXKOMIIOHEHTHBIX
pabore. YO  |cucteM. PacTBOpBI»




CamocrosrenbHas paboTa 00yJarommxcs

Y4eOHO-METOINYECKOE

Cemectp Ha3zpanue pasznena, TeMbl . Cpokn Satpatei | Oucnouoe ooeeneucrte i
Buy camocrosTennbHON paboThI BpPEMEHHU CpencTBO CaMOCTOATEILHON
BBITNTIOJIHCHUSA (qac_) pa60TbI
5 |®a3oBble paBHOBECHUS B IToaroroska oruera no JIP «M3yuenune IIpoBepka Meroauueckue
JBYXKOMIIOHEHTHBIX CUCTEMAX JBYXKOMIIOHEHTHO! CHCTEMBI C oTyeTa 1o ykazanusa UI'Y
OTPaHUYEHHOHN B3aMMHOU 4 pabore. «I"ereporenHsie
PacTBOPUMOCTBIO B KUAKOM KonTtponbsHoe |(hazoBble
COCTOSIHUM» 3ananue. YO  |paBHOBECHSI»
5 |®a3oBble paBHOBECHUS B IIpoBepka Metoanueckue
JBYXKOMIIOHECHTHBIX CUCTEMAaX IToaroroBka otuera no JIP «M3yuenne oT4eTa 10 ykazanus UI'Y
paBHOBECHSI IBYXKOMIIOHEHTHBIX 4 pabore. «['eTeporeHHsle
KUJKUX PACTBOPOB C [TAPOM» KontponsHoe |(hazoBbie
3amanue. YO  |paBHOBECHSI»
5  |®a30Bble paBHOBECHUS B Meronuueckue
TPEXKOMIIOHEHTHBIX CUCTEMAaX IToaroroBka otuera no JIP «3yuenne yKa3aHus ury
B3alMHON PaCTBOPUMOCTH TPEX 4 IIposepka «['eTeporeHHsble
KUJKOCTEN» oT4eTa 1o ¢dazoBbie
pabote. YO  |paBHOBECHsI»
5 |da3oBble paBHOBECHUS B [IpoBepka Meroaunueckue
TPEXKOMIIOHEHTHBIX CUCTEMAaX IToaroroska oryera mno JIP oT4YeTa 10 yKa3aHus nry
«IlocTpoenue nuarpammsl IJIABKOCTH 6 pabore. «I"ereporeHHble
TPEXKOMIIOHEHTHON CHCTEMBI» KontponsHoe |(hazoBbie
3amanne. YO |paBHOBECHS
5  [XuMHueckoe paBHOBECHE Meroaunueckue
[ToaroroBka otuera no JIP «M3yuenne ykazanus UI'Y
XMMHUYECKOTO PABHOBECUSI TOMOTE€HHOM 3 IIposepka «['eTeporeHHble
peakyu B pacTBOPE» oT4eTa 1o ¢dazoBbie
pabore. YO  |paBHOBECHsI»
5  [Xummueckoe paBHOBECHE [Ipaktrueckue | COOpHUK 3a7a4 MO
Pemenne 3amad mo teme «Pa3oBeIe U o
4 3aJ1aHus 10 du3nueckoit xumMmun
XUMHUYECKHUE PABHOBECUS» Tene
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CamocrosrenbHas paboTa 00yJarommxcs V4eOHO-MeToJUIeCcKoe
Cemectp Hazpanue pa3nena, TemMbl C Satpatsi | Ouenouroe ooecnerennte
) OKH %I
P ’ Buy camocrosTennbHON paboThI P BpPEMEHHU CpencTBO CaMOCTOATEILHON
BBIIIOJIHCHUA a60TBI
(dac.) p
5  |XumHueckoe paBHOBECUE VYcrHas Cum. Ne 1, 2. B crincke

Oecena; pEeKOMeHyeMOi

[TonroroBka K KOJUIOKBUYMY IO TeMeE

6 MPAKTUYECKHE |JTUTEPATYPHI

«Xumuueckoe 1 (pazoBoe paBHOBECHUS»
3a/1aHus 10
TEME

5 | Xumuueckoe paBHOBECHE . [IpoBepka COopHuK 3a/1a4 110
[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo . M
4 KOHTPOJBHOH |(DU3NUECKON XUMHUU

TeMe «XUMHUYECKOE PaBHOBECUE

paboThI
O0611ast TPYA0EMKOCTh CAMOCTOSITETILHOM paboThl O TUCIUILIMHE (4Yac) 105
BrokeT BpeMeHH caMOCTOSITeJIbHON PadoThl, MPe1yCMOTPEHHBIH Y4eOHbIM MJIAHOM /151 105
JAHHOM M CIUIINHBI (Yac)

Konmaxmuas paboma moodicem Ovimb  ayOumopHoU, 6HeAyOUMOPHOU, d MAKdice NPOBOOUMbC 6 IIEKMPOHHOU UHGOPMAYUOHHO-

o0bpazosamenvHoll cpeoe.
Koumaxmmnas paboma npu npogedeHuu yueOHvIX 3aHAMUL N0 OUCYUNTUHAM (MOOYIAM) 8KIOYAem 8 ceOs:

3aHAMUA TeKYUOHHO20 Muna (eKyuu u umvie yuyeOuvie 3aHaAmusl, npedyCMampusaouue npeumyuecmseeHyio nepeoayy yuebHou ungopmayuu
neoazoeudeckumMu pabomHUKamu Opeanu3ayuy u (i) 1uyamu, NPUeiIeKaemMbiMyu OpeanHu3ayuell K peaiu3ayur 00paz0eamenbHulX npocpamm Ha UHbIX
VCI08UAX, 00YYAIOUUMCSL),

3AHAMUSL CEMUHAPCKO20 MUNA (CEMUHAPbL, NPAKMUYEeCKUe 3aHAMUsL, NPAKMUKYMbl, 1a60pamopHbsle pabomsl, KOJIOKEUYMbL U UHbIE AHANOSUUHbLE
3aHAMUL),

2PYnnosvie KOHCYTbmayuu,

UHOUBUOYATILHYIO pabomy 00y4arouuxcs ¢ nedazoeutdeckumMu padbomHuKamy opearu3ayuu u (Uiu) 1uyamu, npusieKaemMvlMu opeanuzayuel K
peanuzayuu 0o6pazo8amenbHblx NPOSPAMM HA UHBIX YCILOBUAX (6 MOM Yucie UHOUBUOYATIbHbIE KOHCYIbMAYUL);

UHVIO KOHMAKmMHYlo pabomy (npu HeoOXo0umMocmu), npedycCMampusarowyio 2epynnosyrd Ui UHOUBUOVAIbHYIO pabomy o00yuanwuxcs c
neoazo2udeckumu paboOmHUKamuy Op2anu3ayuy u (Uiu) 1uyamu, npusilekaembiMy opeanusayuell K peaizayuu oopaso8amenbHulX npoepamm Ha UHbIX
VCILOBUSAX, ONpedesieMylo Op2anu3ayuell CamocmosamenbHo.
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4.3 ConepxaHue y4eOHOro MaTepuasa

Conep:xkaHue pa3jieioB ¥ TeM JUCHUTNIHMHBI

BBenenne. Ilpenmer u 3amaum ¢usuueckoil xumuu. Mctopuyeckne BeXH B Pa3BUTHU
¢u3MYIeCKOil XMMHUH KaK CaMOCTOSITEIbHOTO HAy4YHOro HampanieHus. OCHOBHBIE pa3zelibl
¢u3nveckoil XUMHM — CTPOCHHE BEIIECTBA, XUMHUYECKass M  CTaTHCTUYeCKas
TEPMOJUHAMHUKA, XUMHMYECKas KWHETHKA, Karajau3, OJJEKTpoXUMuHU. [IpoHHMKHOBEHHE
(bu3n4ecKkoil XUMUM B CMEXHbIE HayKH M BIUSHHME HA MX Pa3BUTUU. MeToasl (pu3nyecKon
XUMHH.

2. OCHOBBI XHMHYECKOMH TEPMOANHAMHUKH

2.1 llepBbiii 3aK0H TepMoauHAMHUKH. TepMoxumust

2.11 TepmoauHamMHKa KaK MaKpPOCKOIIMYECKOE YYEHHE O MpeoOpa3oBaHUSAX DHEPTUU U
BellecTBa.  TepMoAauMHaMuyeckue  cUcTeMbl, uX  kiaccudukamus. CocrosHue
TEPMOJUHAMHUYECKON CHCTEMBI, IOHATHUE IIpOLlecca, LHUKINYECKOrOo  IIpoLecca.
OOpatumble U HeoOpaTuMble Ipolecchl. VIHTEHCUBHBIE U 3KCTCHCHUBHBIE BEIMUYHHBI.
VYpaBHEHHE COCTOSIHUS MIICANBHOIO M PEaIbHOTO ra3zoB. lloHATus — sHeprus, Teruora,
pabora. [IpeoGpazoBanue TEIIOTH B padoTy, TEIUIOBBIC MamKHBL. Temiora 1 padora Kak
¢bynkuuu nporecca. [lepBblil 3aKOH TEPMOJAWHAMUKH, €T0 OCHOBHBIE (DOPMYIMPOBKH U
aHaJTMTHYEeCKHe BhIpakeHUs. CBOIMCTBa BHYTPEHHEH SHEPruM Kak (PYHKIHUU COCTOSHHS
cucrembl. Temnora u paboTel pasnuuHOro poxa. llpunokeHue mnepBOro 3akoHa
TEPMOJUHAMUKH K (PU3HUECKUM (M1€aIbHBIM) CUCTEMaM.

2.1.2  Tepmoxumus. IlpunoxeHus nepBOro 3aKoHa TEPMOAMHAMHUKM K XHMHYECKUM
nporeccam. [lonstue TemnoBoro 3¢ddexkra XUMUYECKOM peakuuu. DHTAJIbIHs. 3aKOH
I'ecca u ero cnencteust. CTaHgapTHBIE COCTOSIHYS M CTaHJAPTHBIE TEIUIOTHI XUMHUYECKUX
peakuuid. TeroTel cropaHus. OHEPrUs XMMHUYECKHX CBA3€i. OLIEHKa DSHTaJIbIUM
XUMAYECKHX peaknuid mo sHeprusim cBsizedl. Temmoemkocts. CBsizb Cp m Cv s
ujeanpHOro rasa. YpaBHeHue Mailepa. IlonutponTHble mpoLecch. 3aBUCUMOCTb
TEIUIOEMKOCTH  OT  Temmeparypbl. 3akoH  Kupxrodpda.  HuterpamphHas
muddepeHManbHas  TEIUIOTHl  PACTBOPEHMS. OHTAJIbIUM O0pa30BaHHS HOHOB B
pactBopax. Tenora conbBaranuu noHoB. L{ukn bopHa-Xabepa.

2.2 Bropoii 3aK0H TepMOAUHAMHKH

2.2.1 Bropoii 3aKOH TEpMOJMHAMUKH U ero (popMynupoBku. [{ukn KapHo. DHTponus Kak
(bakTOp PKCTEHCHBHOCTH TEIUIOTHI OOpPaTHMBIX IPOIECCOB, KaK TEIIOBas KOOpIMHATA
coctosiHusl. [IpuMeHeHrne BTOPOTO 3aKOHA TEPMOJWHAMHKH K W30JIMPOBAHHOW CHUCTEME.
Berunciienne W3MEHEHHWsI DHTPONWHU JUIS  BIWSHUS  Pa3IMYHBIX  OOpaTUMBIX U
HeoOpaTtuMbIx nponeccoB. HekomnencuposanHas TemoTa Knaysuyca.

2.2.2 TepmoauHaMu4ecKue MIOTCHIUAJIBI. TepmoauHamMuueckue IIOTEHIUAIBI
@dynnameHTanbHble ypaBHeHUs [n00ca. Dueprust ['enmpmronsua u sHeprus ['nu66ca.
Xapakrepuctuueckue (yHKIMHM. YpaBHeHHss MakcBelia M HMX HCHOJb30BAHUE IS
BBIBOJIA PA3JIUYHBIX TEPMOAVMHAMUYECKUX COOTHOLIEHUM. Pacuer SHTponuu, BHYTpEHHEN
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SHEPTUM, PHTANBNUU, SHepruu ['enprosibia U sHepruun ['mb60ca U3 OMBITHBIX JAHHBIX.

YcaoBus u KPpUTCPpUHU CAMOIIPOMU3BOJIBHOI'O MPOTCKAaHUA IMPOLECCOB, BBIPAXKCHHBIC YC€PC3

xapakrepuctuueckue (ynkmun. YpaBHenuss [uO6ca-I'enpbmronpiia W e€ro poib B

XUMHYECKON TCPMOANHAMUKE. XuMHyecKkre MMOTCHLIMAJIbI, UX OIPCACICHNUC, BBIYUCIICHUC

U CBOMCTBA. XMMHUYECKUHN NOTEHIIMATI UJIEAJILHOTO ra3a.

2.3 Tpernii 3axkoH TepmoaumHamuku. TeruoBoi 3akoH Hepncra. Iloctynmarer Ilnanka.

(DOpMYJ'II/IpOBKI/I TPETHETO 3aKOHAa TEPMOIWMHAMHKHU. Pacuer aOCOIIOTHBIX 3HAYEHUH
OHTPOIINH.

3. Hpnnome}mﬂ XMMHYECKOii TEPMOANHAMHUKHU

3.1. TepmoanHAMHKA PACTBOPOB

3.1.1.

3.1.2.

3.1.3.

Hapyuanvuvie monvHvle Genuyunvi. PacTBOpel — (a3bl MEPEMEHHOTO COCTaBa.
CriocoObl BeIpRXKECHHSI COCTaBa pacTtBopa. llapruanbHble MOJBHBIC BEITUYUHBI U UX
OTpeNIeJICHUE W3 ONBITHBIX JAaHHBIX JUIsI OMHApPHBIX cMmecei. YpaBHeHus [ mub0Oca-
Jiorema [Uisi pa3NUYHBIX TEPMOJUHAMHYECKHX (GYHKIUH, WX WCIOIb30BAHUE B
TEPMOJIMHAMUYECKUX pacyeTax.

Tepmoounamuka udeanvHuvlX pacmeopos. XUMHUYECKUH TOTCHIIMAJ BEIISCTBA B
UJICAIBHOM JKMJIKOM pacTBope. TepMoauHaMuyeckuil BbIBOJ 3akoHa Payns u 3akoHa
['enpu. PacTBOpUMOCTB TBEpPABIX BELIECTB B MJICATbHBIX U IPEAEIbHO pa30aBICHHbBIX
pactBopax. [3MeHeHHMe TeMmIeparypbl 3aTBEpACBAHUS PaA3JIUYHBIX PACTBOPOB.
Kpunockonnuecknii meto. I1oBeiIeHHe TeMIepaTypbl KUIIEHUS PACTBOPOB HEJIETYUUX
BemecTB. D0ymuockonus. OcMmoTuueckue siBiaeHusa. YpaBHenue Bant-I'odda, ero
TepMOJMHAMMUYECKUI BbIBOA. OOIee paccMOTpEeHHE KOJUIMTaTHUBHBIX CBOMCTB
pacTBOPOB.

Tepmoounamuxa peanvHulx pacmeopos. ATepMaibHble U PEryJsipHblE PaCTBOPBI M UX
cBoiicTBa. Meros akTUBHOCTEN. BbIOOp CcTaHIAPTHBIX COCTOSIHUN NPH OINpeaesIeHUH
XUMHUYECKMX MOTeHIHaaoB. CUMMETpUYHAass U HECUMMETpHUYHAas CHUCTEMa OTCYeTa.
Koad¢uimenTsl akTUBHOCTH M HUX ONpEJEICHHE [0 NapUualbHBIM JaBICHUSIM
KoMIioHeHT. Vcnons3oBanue ypaBHeHus: [ n60ca-Jlrorema 1jisi pac4eToB aKTUBHOCTEM
U Ko3((UIMEHTOB aKTUBHOCTEH, a TakXke IMpPOBEpKa OSKCIEPUMEHTaIbHBIX
pe3yJbTaTOB IO JaBJICHUIO HACBHIIIEHHOTO Iapa pacTBOpPOB. YpaBHeHHe [ mnbOca-
Mapryneca.

3.2 ®a3oBble NpeBpalIeHUs

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

[Tonsitus  das3el, KOMIOHEHTa, cTeneHu cBobOoawl. I[lpaBuno a3 I['mubOca.
OIHOKOMITOHEHTHBIE CHCTEeMBI. JlmarpamMma cOCTOSIHHSI BOABI, cephl, (ocdopa.
®da3oBble Mepexoapl IepBoro poxaa. YpaBHeHue Kiamneipona-Kmaysuyca m ero
NPUMEHEHHE K pa3lIn4yHbIM (a30BBIM IepexojiaM IMepBoro poja. TermioTsl
ucrnapeHus (Cyoaumanun) U ux BeruucieHue. @a3oBble Mepexo/sl BTOPOro poja.

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

nap B ABYXKOMIIOHCHTHBIX CHUCTCMaAx. PaBHOBECHBIE COCTaBBI napa m XUIAKOCTH.
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Huarpamma coctostHusi. 3akoHbl ['m06ca-KonoBasioBa. Pa3znenenue BemecTB mytem
pekTrduKanuu. A3e0TPOIHBIE CMECH M UX CBOWCTBA. [IByXKOMIIOHEHTHBIE CHCTEMBI.
JlnarpamMmbl COCTOSIHMSI JBYXKOMIIOHEHTHBIX CHUCTEM W MX aHaJU3 Ha OCHOBE
npaBuia (as. Cucremsl, 00pa3yrole TBEPIbIe PACTBOPHI, XUMHUYECKUE COCTUHEHHS
C KOHIPY?HTHOM M MHKOHTPYEHTHOM TOYKOHM IUIaBiieHUs. OBTEKTUYECKass U
IIEPETEKTUYECKAsI TOUKH.

3.2.3 Daszoevle pasHosecus 8 MPEXKOMNOHEHMHbIX cucmemax. TpeXKOMIIOHEHTHbBIE
cuctembl. Tpeyronmpuuk ['n00ca. JluarpaMMbl IUIABKOCTH TPEXKOMIIOHEHTHBIX
CHUCTEM.

3.3 XumMuueckoe paBHoBecue

3.3.1 Ucropust yueHHs 0 XHUMHYECKOM CpOJCTBE. TepMOIMHAMUKA CHUCTEM, B KOTOPBIX
MPOTEKAIOT XUMHUYECKHe peakiuu tuma: aAr = bBt, aAr = bBr, aAr = bBr.
TepMonuHaMu4YecKuil BBIBOJ 3aKOHA JedcTByrommx macc. M3orepma Bant-I'odda.
Buibl KOHCTaHT XUMHYECKOTO PABHOBECHsS, XUMHUYCCKHUX IPOIECCOB M CBS3b MEXKIY
HuMH. M3meHenne sHepruu ['mO0Oca u ['enbMrosiplia ¥ HamnpaBiCHHE XHMHUYECKOM
peaKiuu.

3.3.2 3aBUCHUMOCTh KOHCTAHTHI paBHOBECHS OT Temmeparypel. M3oxopa u wu3obapa
XMMHYECKOM peakuuu. Pacdersl KOHCTAHT pPaBHOBECHS XUMHUYECKUX pPEaKIUU C
WCIOJIb30BAHUEM TAOHIl CTAaHMAPTHBIX 3HAYCHUH TEPMOAMHAMHYCCKUX (DYHKIIHM.
[IpuBenennas sHeprusi ['mOOca W €€ UCHONB30BaHUE JUISI pacueTa XUMHYCCKHX
paBHOBecuil. Pacuersl paBHOBecHOTrO cocrasa. [Ipnauun Jle llarense — bpayHa.

3.3.3.T'eTeporenHble XMMHMYECKHE pPABHOBECHS B peaJbHbIX cHUcTeMax. Meron
¢buryruBHoCTH (JIeTydecTH). MeToabl OnpeeNeHuss U BBIYUCIEHUS Kod(pUIMeHTa
JETY4eCTH.

4  OCHOBBI CTATHCTHYECKOH TEPMOAMHAMUKH

4.1.0cnognble  nocmynamel — cmMamucmuieckou  mepmoouHamuxy. MexaHndecKoe
onucaHue MOJIeKyJsIpHOM cucrteMbl. @a3zoBele I' 1 M —mpocrpancTBa. Mukpo- u
MakpoCOCTOSIHME€  cucTeMbl.  AHcamOnbp  ['mb0ca.  OCHOBHBIE  MOCTYJaThl
CTaTUCTUYECKOW TEPMOJMHAMUKH. Pacuer umcia MukpococTossHuii mo bosbimany.
TepMonnHaMuyeckasi BEpOATHOCTb U €€ CBs3b ¢ AHTponueil. Popmyna bosblnmMana.
CraTucTuueckuil XapakTep BTOPOro 3aKOHA TEPMOAMHAMUKH.

4.2 Monexynapuas cymma no cOCMOSHUAM U CYMMA NO COCMOSHUAM MAKPOCKONUYECKOU
cucmemvl. MomnekynspHas cymMMa II0 COCTOSHUSIM M CyMMa II0 COCTOSHUSIM
MakpocKonuueckoil cucreMbl. CTaTHUCTUYECKHE BBIPAXKEHHsS [  OCHOBHBIX
TEPMOJUHAMUYECKUX (YHKIMA — BHYTPEHHEH SHEpruu, SHTPONUH, TEIIOEMKOCTH,
sHepruu [enpmrosnbua u 3Heprun ['m60ca. CratucTHYecKue pacyeTbl SHTPOIHH,
dhopmyna bonbsimana.

4.3 Céazb mepmMoOOUHAMUYECKUX QYHKYULL ¢ MONEKYIAPHBIMU CYMMAMU NO COCMOAHUSM.
[ToctynarenbHass cymma 1mo cocTostHUsIM. COCTaBJSIONIME SHTPOIWU, BHYTPEHHEU
SHEPTUH U TEIJIOEMKOCTH, OOYCIOBIEHHBIE MOCTYIMATENbHbIM JBIKeHUEeM. Dopmyna

14



3akypa-Terpoae. BpamiarenbHasgs cymma Mo COCTOSIHUSIM ISl JKECTKOTO pPOTaTopa.

CocTaBisone

JUIS

BHYTPEHHEN

SHEPIUH,

TEILJIOEMKOCTH,

SHTPONUH,

00yCIIOBJICHHBIC BpallaTeIbHBIM ABMKeHHEeM. KonebarenpHasi cymMMa MO COCTOSIHHUSIM

Ul TrapMoOHUYeckoro ocuuiuisitopa. CocraBisiolue Jii BHYTPEHHEW 3HEPIHUH,
TETJIOEMKOCTH, JHTPONHH, OOYCIIOBJIEHHBIE KojeOaTeIbHBIM JBMKEHUEM. Pacuer

KOHCTAaHT pPAaBHOBCCHUA XHUMHUYCCKHUX peaKuHﬁ B HJACAJIBHBIX TIa3aX METOA0OM

CTaTHCTHYECKOU TCPMOAUHAMUKHU. CraTtuctudeckas TCpMOJUMHAMHKKA PCAJIbHOI'O Ira3a

U KOHACHCUPOBAHHOT'O COCTOAHHS BEIICCTBA.

Omucanue

5. TepMOJII/IHaMHRa HQOGPaTI/IMLIX nmpoueccon

HEOOpaTHUMBIX  IPOIIECCOB

TCPMOANHAMHUKE.

IToToxkwn.

Cuiel.

DeHOMEHOJIOTHYECKUE 3aKOHbI JIJIs1 cKopocTel npoueccoB. [IpousBoactBo sHTponuu. OCHOBBI
JIMHEWHOM HEPAaBHOBECHOW TEpMOJAMHAMMKU. HepaBHOBECHBIE NPOLECCH B  OAHOPOJHBIX

CUCTCMAax Ha IIPUMEPE IMPOTCKAHHUA XHUMHUYCCKHUX peaKum“I. CBs13b MEXKAY CpOACTBOM U
CKOPOCTBIO XUMHUUYECKOU pC€aKIuu. HepereCTHHe SABJICHU . HpI/IHL[I/IH KIOpI/I, COOTHOLICHUA
OH3arepa. CTaI_II/IOHapHBIe COCTOsIHUA CHCTEMbI M TCOpCMa HpI/IFO)KI/IHa. HepaBHOBeCHHC

MIPOLIECCHI B HEMPEPBIBHBIX cucTeMax. Ternonepenoc. Tepmoanddysus

4.4.1 TlepeyeHb MPAKTHYECKHUX 3aHSTHI 1 JIA0OPaTOPHBIX PadoT

Ne HaumenoBaHue ceMuHapoB, Tpynoemxocts O1LEeHOYHbBIE dopmupyemble

Ne pasiena v | NPaKTUYECKHMX U JIaGOPaTOPHBIX paboT (gac.) cpencTBa KOMIICTCHIMH

/1 TEMbI Bcero IpaKTuyec-

UCLATUIAHBI 4acoB Kast
(Momyst)
MIOJITOTOBKA
2 3 4 5 6 7
TexHuka 6€30MacHOCTH MPH 1 1 CoOecenos
BBITIOJTHEHUH paboT B aHue
5 IIPAKTUKYME.

1 E YcTaHOBKa METacTaTU4ECKOTO 2 2 ITpoepka | OIIK-1;
s TepMomeTpa bakmeHna. oryeranio | OIIK-2;
=) Ornpezenenue TeraIoBoOro JIP OIIK-6
S 3HAYCHHSI KaJIOPUMETPa

2 & = IIpakTnueckue 3aianus N0 TEME 1 1 [Ipaktuyec | OIIK-1
: E «IIepBsIii 3aKOH Kue
g = TEPMOJIMHAMUKH. OcHOBHBIE 3aJaHus 10
3 S TIOHATHUS M YPABHEHHUS» TeMe

3 ’E ) Omnpenenenne TEIUIOTHI 4 4 ITpoepka | OIIK-1;
2 = oOpazoBaHus orueta o | OIIK-2;
= KPUCTAJUIOTHAPATOB COJIEH pabote OIIK-6

4 - [IpakTrueckue 3agaHus O TEME 2 2 [Tpaktruec | OIIK-1
o «IIepBbii 3aKOH Kue

TEPMOJIUHAMHKH. Pacuer 3aJJaHus 10
paloThbl, TEIIOTHl, W3MEHEHHUS TemMe
BHYTpPEHHEMN SHEpPruu u

SHTAJIBIMM  JUISI  WACAIBHBIX
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ra30B»

5 OmnpeneneHue TerIoThl ITposepka | OIIK-1,

HEUTpaIu3aluu. oruetano | OIIK-2;
JIP OIIK-6

[IpakTrueckue 3agaHus 110 TEME [Ipaktnuec | OIIK-1

«IlepBoe Hayano KHe

TEPMOANHAMUKH. 3a/laHus 10

TennoeMkocTb. CBA3b MEXIY TeMe

CpeaHel U UICTUHHOM

TEIIOEMKOCTBIO.»

6 Onpenenenue TEMIOTH TOPEHUS ITposepka | OIIK-1,
OPraHUYECKUX BEILECTB. oruetano | OIIK-2;

JIP OIIK-6

7 KonTpouabnasi padora Ne 1 na IIpoBepka | OIIK-1
temy «lIpumenenne nepBoro KP
3aKOHa  TEPMOJUHAMHUKU K
($U3MYECKUM CHCTEMaM»

8 [IpakTrueckue 3agaHus 0 TEME [Ipaktuuec | OIIK-1,
«Pacuer TemnoBeIX 3¢ (deKkToB KHe OIIK-2;
XUMUYECKHX  pEaKuud  IpH 3aganus mo | OIIK-6
CTaHJAPTHOM W HECTaHAAPTHOMN Teme
TeMIIepaType»

9 KonmokBuym Nel mo Teme YcrHas OIIK-1
«IlepBbIit 3aKO0H Oecena;
TepMOAMHAMMKH.  TeruioBble IPaKTUYECK
3¢ deKTb XUMHUYECKHAX ve 3aJ1aHNs
peaKuin». 110 TEME

11 Konrtposabnasi paGora Ne2 nHa IIpoBepka | OIIK-1
TeMy «lIpuMeHeHHne 1epBOro KP.
3aKOHa  TEPMOJMHAMHUKH K
XUMHUYECKHM CUCTEMAM»

12 [IpakTnueckue 3amaHus 0 TEME [Ipaktnyec | OIIK-1
«Bropoit 3aKOH Kue
TEPMOJUHAMUKHU. Pacuer 3a/laHus 110
W3MEHEHUS  DBHTPONUU  JUIs TeMe
o0paTUMBIX U  HEOOPaTUMBIX
IIPOLIECCOBY

= [IpakTrueckue 3agaHus 10 TEME [Ipaktuyec | OIIK-1
= «Bropoii 3aKOH KHe

=z TEPMOANHAMHUKH. Pacuer 3a/1aHus 10

= uU3MeHeHus1 dHeprud ['mbOca u TeMe

= I'enpmronpua ans (u3HYECKUX

E_ IIPOLIECCOBY

= KonnoxkBuym Ne2 o teme VYcrHas OIIK-1
= «BTopoii 3aKoH becena;

; TePMOJIMHAMMKH. IIPAKTHYECK

= Tepmonnnamuyeckue ue 3a7aHus

§. TOTEHLIAJIBI 110 TEME

5 KonTpoabHas padora Ne 3 Ha ITposepka | OIIK-1
N TeMy «BTopoil 3akoH KP.

N

TEPMOIAWMHAMUKN))
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OrnpeneneHre MOJIEKYJISIPHON [Iposepka | OIIK-1,;
MAacCEHI BElleCcTBa oryerao | OIIK-2;
KPUOCKOIMYECKUM METOJIOM JIP OIIK-6
@ Onpenenenue MapuUHaIbHON ITposepka | OIIK-1,;
2 MOJIBHOU SHTAJIBIINA oruetano | OIIK-2;
é pacTBOPEHUS COTU JIP OIIK-6
2 [IpakTrueckue 3agaHus 10 TEME [Ipaktuuec | OIIK-1,
z‘ «PactBOpbI HE3JICKTPOJIUTOB. Kue OIIK-2;
= 3akonsbl Payns, ['enpu» 3ananus o | OIIK-6
§ TeME
E [IpakTrueckue 3agaHus 1Mo TEMe [Tpaktuuec | OIIK-1;
= «Kommrarusasie CBOMCTBA KHe OIIK-2;
i pacTBOpPOBY 3aganus o | OIIK-6
= TEMe
— KonimokBuym Ne3 1o Teme YcrHas OIIK-1
@ «TepMoaMHAMHUKA PACTBOPOBY Oecena;
MPaKTUYECK
ve 3aJIaHus
110 TEME
5 22 Onpenenenue qaBieHUs IIpoBepka | OIIK-1;
25 S & | auccouuanuu oruetamo | OIIK-2;
§ é? z 5 | kpucTauornapara JIP OIIK-6
= E g E Onpenenenue 1aBieHUs ITposepka | OIIK-1,
g s g £ | HACBICHHOTO Tapa oruetano | OIIK-2;
© T | uHAMBUAYAIbHBIX KUIKOCTEN JIP OIIK-6
N3yuenne paBHOBeCHs IIpoeepka | OIIK-1;
JIBYXKOMIIOHEHTHBIX KUIKUX oruetano | OIIK-2;
g § PacTBOPOB C MapOM. JIP, OIIK-6
= 2 BrinonHenne npakTH4ecKux Kontponbn
2 : 3agaHuid 1o TeMe «Pa3oBbIe ple 3aJaHusa
s E paBHOBECHSI» 110 TEME
o~ = = N3yuyeHne 1ByXKOMIIOHEHTHOU ITposepka | OIIK-1,
«® ;" % CHCTEMBI C OIPaHMYEHHON orderano | OIIK-2;
g E B3aMMHOM PaCTBOPUMOCTHIO B JIP, OIIK-6
S g XKUJKOM COCTOSIHUH. Kontponbn
S} BrinonHenne npakTHYecKux PIC SAAAHI
2 o TeMe
= | 3amanuii o teme «Pa30BbIe
PaBHOBECHSI»
N3yuenue B3aUMHON ITposepka | OIIK-1,
g § pacTBOPUMOCTH Tpex oryeranio | OIIK-2;
g 2 JKUIKOCTEH. Brmmonnenue JIP, OIIK-6
E : MIPAKTHUYECKUX 3aJaHHUI 110 TeMe KoHnTtpoinbH
= E «®Da3oBbIe pABHOBECHSI» b€ 3aJaHUS
% = 10 TeME
z 2 ITocTpoenue JMarpaMMBbl ITposepka | OIIK-1,
2 = IJIABKOCTH  TPEXKOMIIOHEHTHOM otuerano | OIIK-2;
= § CHUCTEMBI. Brimonnenue JIP, OIIK-6
E‘! % MPAKTUYECKUX 3aJJaHUI IO TEME KonTposnbn
© 2 «®Da3oBbIe PABHOBECHS» b€ 3aJaHUS
110 TEME
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N3yuenue XUMUYECKOTO 4 4 IIposepka | OIIK-1;
paBHOBECHUS TOMOI'€HHOU oryerao | OIIK-2;
° pEaKIu B pacTBOpE pabote OIIK-6
5 BrimmonnHeHHE TPaKTHYECKUX 2 2 Kontponbn | OIIK-1
% 3aJaHUH 110 TEME bI€ 3aJaHUA
= «TepMoauHaMUKa XUMUYECKOTO o TeMe
s pPaBHOBECHSI»
2 KomuokBuym Ned 1o Teme 4 4 VYcrHas OIIK-1
§ «Xumuyeckoe u  (pa3oBoe Oecena;
3 PaBHOBeCHS». MPaKTHYECK
= He 3a1aHus
; 10 TeMe
g Koutpoansnas padora Ned mo 2 2 ITposepka | OIIK-1
TeEME «Pacuer KOHCTaHT KP
XUMHYECKOT0 paBHOBECHS
TEPMOJTUHAMHUYCCKHM METOJIOM)

4.4.2. TlepeueHb TeM (BONMPOCOB), BBIHOCHMBIX HA CaMOCTOSITEIbHOE W3y4YeHHe
CAMOCTOSITE/IbHOI Pa0dOTHI CTYIEHTOB

Tema 3ananue dopmupyemas NJAK
Ne i/ KOMIIETEHIIUS
1 | IlepBerii 3aK0H [ToaroroBka k yctHomy ompocy | OITK-1 HJIK onk-1,2
TEPMOAVHAMHUKH. (cm. BOIIPOCHI tekymero | OITK-2 H][Konk>.1
koHTposisi). Hamucanue otdeto | OITK-6 U/[Konk:.3
o JIP, BBINTOJTHEHHE HJ[Komnks.1
MPAKTUYECKUX 3aJaHHH.
2 | Bropoii 3akoH | [loxroroBka k yctHomy ompocy | OITK-1 HJIK onk-1,2
TEPMOJAMHAMUKHI (cm. BOIIPOCHI tekymiero | OIIK-2 HJ[Komnk2.1
KoHTpoJsi). Harmmcanme otueros | OIIK-6 HJ[Konk2.3
o JIP, BBITIOJTHCHHE HJ[Konks.1
MPAKTUYECKUX 3aJaHUI.
3| Tepmommnamuueck | [loarotoBka k yctHOMY ompocy | OIIK-1 UK onk-1,2
He€ ITOTECHIIHAJILI. (cm. BOIIPOCHI tekymiero | OITK-2 HJIKonk>.1
koHTpossi). Hanucanue otyetoB | OIIK-6 U/[Konk:.3
o JIP, BBITTOJTHEHHE HJ[Komnks.1
MPAKTUYECKUX 3aJaHHH.
4 | Tpetwuii 3aKOoH [ToaroroBka x yctHomy ompocy | OIIK-1 HJIK onk-1,2
TEPMOJUHAMUKHI (cm. BOIIPOCHI tekymero | OITK-2 HJIKonk:2.1
KoHTpoJs). Hammcanme otueros | OITK-6 HJ[Konk2.3
o JIP, BBITIOJTHCHHE HJIKonks.1
MPAKTUYECKUX 3aJaHUI.
5| Tepmomunamuka [ToaroroBka k yctHomy ompocy | OITK-1 UK onk-1,2
pacTBOpPOB (cMm. BOIIPOCHI texymero | OIIK-2 HJIKonk2.1
koHTpossi). Hanucanue otuetoB | OIIK-6 U/[Konk: 3
o JIP, BBITTOJTHEHHE HJ[Komnks.1
MPAKTUYECKUX 3aJaHHH.
6 | dazoBbie [ToaroToBka x yctHomy ompocy | OIIK-1 HJIK onk-1,2
IIPEBPALCHUS (em. BOIIPOCHI tekymero | OIIK-2 Hl[Konk2.1
koHTpossi). Hanmcanue oryeroB | OITK-6 HIIKonk>.3
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1o JIP, BBITIOJTHEHHE HJ[Kornks.1
NPAKTHYECKMX 3aJaHuM.

7 | XuMuueckoe [ToaroroBka x yctHomy omnpocy | OIIK-1 HJIK onk-1,2
paBHOBECHE (cm. BOIIPOCHI tekymero | OITK-2 HJ[Konk2.1
koHTposisi). Hanmucanue orderoB | OITK-6 HJIKomk:.3
o JIP, BBINIOJIHEHUE H/[Konks.1

IIPAKTHUYECKUX 3a/IaHUM.

443 MeToauyeckne YKa3aHUsl MO OPraHM3alMH CAMOCTOATEIbHOH PadoThI
CTYIEHTOB
CamocrosTenbHas paboTa CTYACHTOB, CBA3aHHAS C MOATOTOBKOW OTYETOB IO BBITOJIHEHHBIM

nabopaToOpHBIM paboTaM, 3aKpeIuIeHHeM TEOPETHYECKOro MaTepHuaja B BHJAE pEIIeHUs 3a1ad U
MOATOTOBKU K KOJUIOKBUYMaM M TE€CTUPOBAHUIO, IIPOBOAUTCS BO BHEAYIUTOPHOE BPEMS.

Cmpykmypa omuema no 1abopamopuou pabome:
1. Ilenp paGoTHI.
Teopernueckas 4acTb.

N

3. BrImonHEeHHE pacyeTHBIX, IPaGUUSCKUX M KOHTPOIBHBIX 33aHUI B COOTBETCTBUU C
METOJIMICCKUMU YKa3aHUSAMU K KaXI0u padore.
4. BpiBoJ (Ha OCHOBE MOJYYEHHBIX PE3YJIHTATOB).

Meroauyeckie pEeKOMEHJALUU IO BBINOJIHEHHIO J1a0OpaTOpHBIX paboT U 00paboTke
MIOJIYUEHHBIX JKCHEPUMEHTAIbHBIX JaHHBIX IO KaXKJOW JiabopaTopHOW paboTe oOnucaHbl B
METOAMYECKUX PEKOMEHIALMUAX, IOATOTOBIEHHBIX MIPENoaBaTeIsIMU Kadeapbl.

1. CkpunoB H.U., CrenanoBa T.II. I'ereporennsie (a3zoBbie paBHOBecus (yueOHOE mocodue).
Wpkyrck: Upkyt. roc. yu-1, 2013. - 100 c.

2. beikoB M.B. Maremarndeckas u rpaduueckas o0paboTka (PHU3MKO-XUMUYECKUX JaHHBIX /
M.B. brixos, I.C. Cycnos, B.C. Tkau — Upkyrck: uza-so UI'Y, 2015. — 100 c. (50 »x3)

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

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

Memoouueckue ykazanus k rabopamopnvim pabomam pasmewensvt 6 IUOC UT'Y:

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

[Ipumeps! pelieHus: TUMOBBIX 3a7a4 MPEACTAaBIEHBl B PEKOMEHAYEMBIX Y4EOHBIX OCOOUSIX U
3aJJauHUKaX Mo (pU3NYeCcKOr XUMUH.

1. OcHoBwl pusmueckort xumun [Tekcr] : yue6. mocobue s CTyA. BY30B, 00yd. MO CIIEI.
011000 - Xumus u o Hamp. 510500 - Xumus : B 2 1. / B. B. Epemun [u np.]. - 2-e¢ u3n.,
nepepabd. u jom. - M. : bunom. Jlabopatopus 3nanwmii, 2013 - . - ISBN 978-5-9963-0377-9.
Y. 2 : Bagaun. - 2013. - 263 c. : wi1., Taba. - ISBN 978-5-9963-0536-0 : 26 ok3.

2. Kynppsmos U.B., KaperuukoB I'.C. [Tekcr] CO0pHMK mpHUMEpOB U 3a1a4 MO (HU3UUECKOI
XUMHH : Y4ae0. mocodue g XxuM.-TeSxHoi. Crer. By3os . — 6-oe u3j., mepepad. U gom. —
M. : Bercm. mk., 1991. — 527 c.

3. Kypoxtuna A.A., Jlapuna E.B., Tutosa 10.10. [IpumeHeHne mepBoro u BTOPOTO 3aKOHOB
TEPMOJIMHAMUKH B pacyerax (PU3MUECKUX M XMMHUYECKHX IPOIECCOB: yuyeOHOE MocoOue.
Upkyrck: Upkyr. roc. yH-T, 2014. — 85 c.
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4.5. IIpuMepHasi TeMaTHKA KYPCOBBIX padoT (MPoeKToB) (npu Hanuyuu)

V. YYHEBHO-METOINYECKOE U TH®OOPMAILIMOHHOE OBECIIEYEHHUE
JUCHUITVIMHBI (MOYJIA)

a) OCHOBHAS JIUTEepaTypa
. Ctpombepr, A.I'. ®u3uueckas xumus [Tekcer] : yued. A CTyI. BY30B, 00y4. MO XHUM. crietl. /
A.Tl'. Ctpombepr, J.I1. Cemuenko. - 4-e¢ uza., uctp. - M. : Beic. mk., 2001. - 527 ¢. : wn ; 25
cM. - bubmmorp.: ¢.511-515. - TIpeam.ykas.: ¢.516-522. - ISBN 5060036278 : 29 5k3.

OcHoBbI dpusnveckoit xumuu [Teker] : yaed. mocobue st cTya. By3oB, o0y4. mo crer. 011000
- Xumus u nio Hanp. 510500 - Xumust : B 2 1. / B. B. Epemun [u np.]. - 2-¢ uzn., nepepad. u
nom. - M. : buaom. JIaGoparopus 3nanuid, 2013 - . - 24 cm. - ISBN 978-5-9963-0377-9. Y. 1 :
Teopus. - 2013. - 320 c. : un. - (YueOHUK Ui BeICIIeH mkousl). - bubnuorp.: c. 309-311. -
[IpenM. ykasz.: c. 312-319. - ISBN 978-5-9963-0535-3 : 25 3k3.

. Epemun, B. B. OcnoBbl ¢usnueckoit xumun. Teopus : yueObHOe mocobue : B 2 u.

[Dnextponnbiii pecypc] / B. B. Epemun. - MockBa : Jlaboparopust 3Hanmii"" (panee
""BMHOM. Jlaboparopus 3HaHUK", 2015. - Pexxnm JIOCTyIIa:
http://e.lanbook.com/books/element.php?pll_id=84118. - Pexum  jmocryma: 3BC

"N3natenbctBo JIanp". - Heorpanmu. moctym. - ISBN 978-5-9963-2918-2 :

. TamOypr, 0. JI. Xumnueckas TepmoanHamuka [DnexkTpoHHblid pecype] / FO. [I. T'amOypr. -
Mockga : Jlaboparopus 3Harmii"" (panee ""BMUHOM. JlaGoparopus 3uanuit", 2016. - Pexum
nocryma: https://e.lanbook.com/book/90244. - Pexxum nocryna: ObC "HU3aarenscrBo Jlanp". -
Heorpanmu. nocrym. - ISBN 978-5-00101-434-8

0) 10MoJIHUTE/IbHAS JIUTepaTypa

. Wnnonuros, E.I'. ®usnueckas xumus [Tekct] : yued. ans cryn. By3os / E. I'. Unmnonutos, A.
B. Apremos, B. B. barpakos. - M. : Axkagemus, 2005. - 448 c. : un. ; 22 cm. - (Boiciiee
npodeccuoHaabHOe 00pa3oBaHuE : MeJaroruyeckue CrenuaabHocTH). - bubamorp.: c. 446. -
ISBN 5-7695-1456-6 : 30 k3.

. Kynpsmesa, H.C. ®usnueckast xumus [DneKTpoHHBIN pecypce] : yued. nis GakanaBpos, y4eo.
st cryn. By3oB / H. C. Kyapsmea, JI. T'. bongapesa. - OBK. - M. : HOpaiit, 2012. -
(bakanasp). - Pexxum noctyna: . - Pexum noctyna: DU3 "bubmuorex". - Heorpanud. nocry. -
ISBN 978-5-9916-1293-7 :

HImuar, @.K. OcHOBBI cTaTHCTHYECKOM (DU3MKM M TEPMOAMHAMMKH Ul XUMHUKOB [Tekcr] :
yue0. mocodue s o0yd. o Hamp. noarot. 04.04.01 - "Xumus" / ®@. K. lllmunar, JI. b. benbix ;
pew.: B. C. Tkau, C. A. Cxopuukosa ; Upkyrckuit roc. yH-T, Xum. ¢ak. - Upkyrck : U3n-Bo
NIy, 2015.-320c. ;21 cm. - bubmmorp.: ¢. 319-320. - ISBN 978-5-9624-1272-6 : 39 ak3.

B) MepUOIMYecKHNe U3AAHUS (NpuU HeoOX00UMOCmUL) ) %
I) CIIICOK aBTOPCKUX METOANYECKHX pPa3padoToK:

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

1. CkpummoB H.U., CremanoBa T.II. Tereporenusie Qa3zoBbie paBHOBecHs (ydueOHOE
nocodue). Upkyrck: Upkyrt. roc. yu-t, 2013. - 100 c.

2. breikoB M.B. Maremarnueckas u rpaduyeckas o00padoTka pu3nKo-XUMHUUYECKUX JTaHHBIX /
M.B. bsikos, /I.C. Cycnos, B.C. Tkau — Upkytck: uza-so UT'Y, 2015. — 100 c. (50 3k3)
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3. MakapoB B.A. Tepmoxumusi (METOIUYECKHE PEKOMEHAAIIMU K MPAKTUKyMy). HpKyTck:
UpkyrT. roc. ya-1, 2005. — 32 c.

4, MakapoB B.A. ®a30Bbic paBHOBeCHs OIHO- U JIByXKOMIIOHEHTHBIX CHCTEM.
(MeToaMuecKue peKOMEHAAlMM K MpakTukymy). PactBopsl. Upkyrck: MpkyT. roc. yH-T,
2006. — 40 c.

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

1. http://www.msu.ru/libraries/
JlaHHBIi ~ WMHTEpHET HMCTOYHMK — CalT Hay4yHoH  OumbOmmoTrekn  MOCKOBCKOTO
rOCY/IapCTBEHHOTO YHUBEPCHUTETA.

2. http://www.chem.msu.ru/rus/teaching/phys.html
JlaHHBI HMHTEPHET MCTOYHUK — CaWT MOCKOBCKOrO TIOCYJapCTBEHHOIO YHHUBEPCUTETA
(cTpanuma kadeapsl GU3NIECKON XMMHH), Ha KOTOPOM ITPEACTABICHBI
1.7exunu mpog. M.B.Kopobos
®dusnueckas xumus. OOImHI Kypc.
2.Epemun B.B., Kapros C.U., Ky3bmenko H.E.
3agaum 1o dhu3nyeckort xumun. Yacts 1. XuMudeckas TepMOINHAMUKA
3.Cemuoxun HU.A.
COOpHHUK 33/1a4 10 XUMHYECKON TepMOANHAMHUKE (YacTh [)
4.Cemunoxun U.A.
COOpHHUK 33/1a4 10 XUMHYECKOH TepMoanHaMuKe (JacTh 1)
5. ToarmaueB A.M.
"TepmoanHamMmuKa aacopOIIMy ra30B, TapoB U pacTBOPOB" (YueOHO-METOAHMYECKOE TOCOOHe)
6.Arees E.II.
HepasHoBecHas TepMOAMHAMIKA B 001[eM Kypce GU3NUECKON XUMUH(KOHCIEKT JIEKIHI)
@aiin B popmare PDF (267 KO)
7.BacunveBa U.A., lypoB B.A, Epemun B.B., Pyausiii E.b., llleBesnskoB B.®., [lIlunoB
N.10.
3aa4M 10 CTAaTUCTUYCCKON TEPMOANHAMMKE C PEIICHUSIMU
8.HoBakosckas 10.B.

OHDGI[GJ'IGHI/IG TEPMOANMHAMHWYCCKUX U KHHCTHYCCKUX XAPAKTCPUCTHUK 3JICMCHTAPHBIX DCaKHI/Iﬁ

Ha OCHOBAaHUU KBAaHTOBO-XMMHYECKHUX PACUCTOB

9.Pouuna T. M.
[TpumeHeHHe Ta30BOM XpoMaTorpaduu I ONpeeSIeHUs] TEPMOJIUMHAMUYCCKUX XapaKTEPUCTHK
copomu

10. Jlanun C.H., HoBocenoB A.U., batypoBa C.A
Pacuyer n3orepm copOimu xpomMaTorpadhuyecKux TaHHBIX

(MeToauueckast pa3paboTKa Ui CTYACHTOB 3 Kypca, BBIMOIHSIONINX JJA00paTOpHbIe paboTHI B
npakTuKyme 1o ¢usnueckoit xumun) Paitn B popmare PDF (1215 Ko6)

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

[Tomerienus U1t IPOBEIEHUS JIEKIIMOHHBIX U Ja0OpaTOPHBIX 3aHATUH, YKOMITJIEKTOBAaHHbBIE
HE00X0AUMBIM 000pYI0BaHUEM, TPUOOPHOI 0a30if U peaKTUBAMH, & UMEHHO:

- ayJUTOpPUH, OCHALIEHHBIE MYJIbTUMEIUNHBIMHM CPEICTBAMH, Ul IPOBEIACHUS ayIUTOPHBIX U

npakTudeckux 3anatuit (ayn. 303, 402, 426); ayn. 5, 402, 426 060pya0BaHbl MyJIbTUMETUHHBIMU
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npoekTopamu (InFocus IN 105 (3D Ready), nacteHHbIME 3KpaHamu, HOyTOykamu Samsung NP
300T5A-A0FRU.
- KOMIBIOTepHBIH Kiacc Kadeapsl ¢uzmueckod u kowtouaHor xumuu (aya. 303). OOmiee

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

Pentium | — 3 mr. UMeeTcs JT0KalIbHAS CETh.

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

Ne /i HaumenoBanue KonuuectBo
1 2 3
1 BrITspkHOM mIKad 6
2 Kanopumerpuueckas ycranoBka KL-5 1
3 Kamopumetp 6
4 Memainka ¢ snextponpuBogom 1YP ML -2 3
5 [Ipecc ans TabneTupoBanust 1
6 Cocynsr [Iproapa 4
7 Tepmomerp bakmana 17
8 MarnuTtHas Menianka 7
9 Mermranka sJieKTpudecKas 9
10 BakyymHas yctaHOBKa 1
11 Bakyymnsrii Hacoc 3HBP - 10 1
12 VYabrpatepmoctar UTU -4 4
13 YcTaHoBKa 1715 ONIpeIeTICHHs TeMIIepaTypbl KUTIEHUS 2
14 Pedpaxromerp UPD-22 2
15 TeH3umMeTp 1UIs1 OTpeieNIeH s IaBICHUsT HACHIIIEHHOTO TTapa 10
16 TensumeTp Uil ONpeAeNeHHWS  JaBIICHUS  JTUCCOIMAIIUU 2

KpHUCTAJJIOTHApaTa
17 Cymmmnbnenii mkadp CHOJI -3,5 3
18 Topcuonnsie Becbl 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 taTuB ¢ npoOupkamu 4
26 Habop xumuyeckoil mocyabl (TIOCKOIOHHBIE KOJIOBI, CTaKaHBI,

MEpHBIE KOJIOBI, OFOPETKH T.J.) U PEaKTUBBI
27 JIaGopaTopHbI€ CTOJbI 34
28 [TuceMeHHBIE CTOJTBI 18

6.2. IlporpammHoOe oGecrieyeHue:

6.3. Texnuuyeckue U 31eKTPOHHbIE CPeACTBA:
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VI1.OBPA3OBATEJIBHBIE TEXHOJIOI'NHN

B nponecce nzyuenus: qucuuIuinHbl «Pu3nyeckas XUMUA. XUMHUYECKasi TEPMOJMHAMUKAY)
YUTAIOTCS JICKIUH, TPOBOJSATCS KOHTPOJBHBIC M JIaO0OpaTOpHBIE PabOThI, KOJUIOKBHYMBI, paz0op
KOHKPETHBIX CHUTYalldd C MCIOJIb30BAHUEM IIACCUBHBIX, AKTUBHBIX W HWHTEPAKTUBHBIX (HOpM
o0OydeHusl.

AxmusHvie opmel 06yuenus. Ha 1abopaTOpHBIX 3aHATHSX, KOTOPBIE COCTaBISIOT OoJiee
MOJIOBUHBI OT KOHTAKTHOW pabOThl, KaXIbli CTYACHT BBINIONHSET J1a00OpaTOpHYIO paboTy
WHIUBHAYyaIbHO. Takol BHJ oOpraHu3aiuud OOYyYEeHHS CIOCOOCTBYET NPUOOPETCHHIO HAaBBIKOB
CaMOCTOSITEITLHOTO BEJCHUS IKCIEPUMEHTAIBHBIX PabOT, MPAKTHUECKUX HABBIKOB OOpalleHUs U
paboThl ¢ pa3IMYHBIMH XUMHYECKMMH BEIIECTBAMH U  JIAOOpAaTOPHBIM  OOOPYIOBaHUEM,
M3MEPUTENBHON anmapaTypoil, OpraHu3alid METOJAMKH JKCIIEPUMEHTAIBHBIX PabOT, COCTaBICHUS
MPOTOKOJIOB OTYETOB XMMHUYECKMX OKCIEPUMEHTOB, a TaKXe€ IMPAKTUYECKOTO MOATBEPKIACHUS
TEOPETUYECKUX TOJIOKEHUN XUMHYECKOW TepMOAMHAMHUKU. [lOAroTOBKa OTYETOB MO KaXI0M
naboparopHoit pabote hopMuUpyeT yMEHHE MPOBOAUTH MMEPBUYHBIN aHAU3 PE3yIbTATOB C YUETOM
o0mMX  3aKOHOMEPHOCTEH, (OPMYyIUPYEMBIX B paMKaxX XHMHYECKOW TEPMOJWHAMUKH,
MIPEJICTABIATH PE3yNbTaThl OMBITOB U PACYETHHIX PadOT, IPaMOTHO (YOPMYIHPOBATH BHIBOIBI.

3aKperuieHue TEOPETUUECKHX TOJOKEHUM XHUMHYECKOW TEePMOJIMHAMHUKUA (OCHOBHBIX
3aKOHOB U 3aKOHOMEPHOCTEM, ONPEAEISAIOIINX HAPABICHUE U PE3yIbTaT MPOTEKAHUS MPOLECCOB B
TOMOTCHHBIX M TETEPOrCHHBIX CHCTEMax) IMPOBOJUTCS B BHUAEC HHTEPAKTHBHOTO OOYYCHHUS —
KOJUIOKBUYMOB, U BBIIIOJHEHUS PACUETHBIX 3a/a4.

HaumeHoBaHue TeM 3aHATHI ¢ HCNOJIb30BAHMEM HHTEPAKTUBHBIX (popM 00yueHusi:

®dopma / Metozsl Koma-Bo
No Tema 3angaTHA Bun 3anarus
WHTEPAKTUBHOTO 00YUYEHHUSI 4acoB
1 [TepBblii 3aK0H nabopaTopHbie/ ['pynmoBas auckyccus / 4
TEPMOJAVMHAMUKH MIPaKTUYECKHE KOJJIOKBUYM
2 Bropoii 3akon naboparopHble/ ['pynmoBast 4
TEPMOJANHAMUKH MPAKTUYECKHE JMCKycCHs / KOJUIOKBUYM
3 Tepmonnnamuka naboparopHble/ ['pynmoBast 4
pacTBOpOB IIPAKTUYECKHE JMCKyCCHs / KOJUIOKBUYM
4 Xumunyeckue U (a3oBble | J1abopaTopHbIE/ I'pynnoBas 4
paBHOBECHSI MIPAKTHYECKUE JHMCKYyCCHst / KOJJIOKBUYM
HToro yacos 16

VIILOOEHOYHBIE MATEPUAJIBI U TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA

Ouenounsie cpeacraa (0OC):

OrneHOYHBIE CPEJICTBA TEKYILEro KOHTPoIIsl popMHUpYyIOTCsl B cOOTBETCTBHM ¢ [lonmoxkeHnem
0 OanpHO-PEeUTHUHIOBOM cHUcTeMe YHUBepcuTeTa. HazHaueHue OIIEHOYHBIX CPENICTB TEKYILETro
KOHTPOJIS - BBISIBUTH y oOydatommxcs chopmupoBanHocTh komnerenimii: OITK-1; OITK-2; OITK-6.

Marepnansl [1Jisi NPOBeJECHHS TeKyWero M MPOMEKYTOYHOI0 KOHTPOJISA 3HAHMM
CTY/1€HTOB:

Ne Bun koHTpONIS KonTponupyemblie TeMbl (pa3aesnsl) Komnerenmum,
KOMITOHEHTBI
KOTOPBIX
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KOHTPOJIUPYIOTCS

dbopMe  KOJJIOKBHUYyMA.
KonrponsHas paboTa.
TecTtupoBanue

Beinonnenue [TepBrlii 3aKOH TEPMOAMHAMUKHU OIIK-1
nabopaToOpHBIX  padoT. OIIK-2
Ortuer no JIP. OIIK-6
CobecenoBanue B | IIepBblil 3aKOH TEPMOJUHAMUKHI OIlK-1
dopMe  KOJUIOKBHYMA.

KonrponsHas pabota.

TectupoBanue

CobecenoBanue B | BTopoil 3aK0H TepMOAUHAMUKU OIIK-1
dbopMe  KOJUIOKBHYMA.

Koutponbaast pabota.

TecTtupoBanue

Beinonnenue TepMoanHaMuKa pacTBOPOB OIIK-1
nabopaTOpHBIX  padoT. OIlK-2
Otuer no JIP. OIIK-6
CobecenoBanue B | TepmonnHamuka pacTBOpPOB OIlK-1
dbopMe  KOJUIOKBHYMA.

Kontponbhaast paOorta.

TectupoBanue

Brimonnenue @da30BbIE pABHOBECUS OIIK-1
1abopaTopHbIX  PadoT. OIIK-2
Ortuer mo JIP. OIIK-6
CobecenoBanue B | ®a30BbIe paBHOBECHS OIIK-1
dbopMe  KOJUIOKBHYMA.

[TpakTHyeckue 3a1aHus

Beinonuenune XHUMHUYECKUE PABHOBECUS OIIK-1
mabopaTOpHBIX  padoT. OIlK-2
Otuer no JIP. OIIK-6
CobecenoBanue B | XMMHYECKHE PAaBHOBECHS OIIK-1

JleMOHCTPALIMOHHBII BAPMAHT KOHTPOJIBbHOH padoThl Nel

3a0aua 1. OguH MOJb OJHOATOMHOTO WJEALHOTO Tasza MpOBEJEH 4yepe3 00paTUMBII

V,n A

1
24,4 F--=-------
1
1
|
1
12,24 -==mmmmm - - ]: |

[MKJI, TOKa3aHHBIA Ha PUCYHKE

Y

T,K

JlaHHble puBeeHbI B Ta0. 1

Touxka

P, atm. V,n

T, °K

1

1 24,4

298
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2 24,4 596

3 12,2 298

Paccuurate AU, AH, Q 1 A nis KaXa0ro U3 MPUBEISHHBIX IPOILIECCOB U IS MIOJTHOTO IHUKIIA.
JlaHHBIE cBecTH B TaOIUIY 2.

Cranus Xapakrtep Q A AU AH
npoiiecca
152 N3oxopHbIit
2—3 N3o06apHsbIit
3—1 N3otepmuueckuii
[Tonubri
UK

3adaua 2. PaccunTtaiiTe TEIOTy, pabOTy, U3MEHEHUE BHYTPEHHEW HHEPrUM U HU3MEHEHHE
sHTanbnuu npu  ucnapenun 200 r Boxel npu 373 K, ecnu MonbHas TemiaoTa
napooOpazoBanus paBHa 40684 J[x/Monb. CuMTaTh NMap HACAIbHBIM, 00BEMOM YKHUIKOCTH
npeHeOpeub.

JleMOHCTPALIMOHHBIH BAPHAHT KOHTPOJIbHOI padoThl Ne2

3aoaua 1: OnpenenuTh TEIJIOTY CrOpPaHUs alleTHIICHA, €CIU TEIUIOTa €ro o0Opa3oBaHMs paBHA
226,772 x]J1>x/MOIb.

o]

3a0aua 2. PaccumrtaiitTe  craHmapTHBIM  TeminoBod  3ddexrt  peakumm A H,

Syt 2H, = 2H,S ,, . CocraBbTe ypaBHeHUs TemmeparypHoit 3aBucumoctu ACp = f(T),

A H.= f(T). Paccumraiite TtermoBoii sddekr peakuuu tpu Temmeparype 600 K.
Heob6xoauMblie 1anHbIE BO3BMUTE U3 CITPABOYHHKA.

3aoaua 3. Paccumtaiite TemnoBoil 3¢ddexr mporecca cmemenus 0.5 kr 20%-Hoi cepHoM
kucaoThl 1 1 kr 60%-Hoi cepHOit kucnoThl. Heo6XxoanmMble TaHHbIE BO3BMUTE U3 CIIPABOYHHKA.

JleMOHCTPAIIMOHHBbII BADHAHT KOHTPOJIbHOI padoTsl Ne3

3aoaua 1. 200 v omnoBa (temmoeMkocTh 25,55 JDK/MOmbTpam.) C  HCXOAHOMN
temmeparypoir 100 °C u 100 r Bogsl (TemioemMkocth 75,41 JIK/MONBTpam) C HMCXOTHOM
temneparypoir 25 °C morpyxeHsl BMecTe B Kanopumerp. [IpuHSB, 4TO TEIIOEMKOCTh
MOCTOSIHHA M YTO TEIUIO He ObUIO MOTEPSHO WM MOJYYEHO OT OKpY’Kalolled cpeibl WIH
KaJOpUMETpa, HalUTe: a) KOHEUHYI0 TEeMIIepaTypy CHUCTeMbl; 0) U3MEHEHUE SHTPOIHM IS
0JIOBA; B) U3MEHEHHE SHTPOIMH ISl BOJbI H3MEHEHNE SHTPOIHHU ISl 0JI0BA M BOJIBI.

3aoaua 2. MonsipHast TETIIOEMKOCTh I'a3000pa3HOT0 METaHa BBIPAXKACTCS yPABHEHHEM:
C, = 17.518 + 60.69 X 1073T Ix/mons K. CrannaptHas sHTponus Metana ripu 298 K pasna
167.73 JIxx/moinb K. Onpenenure sutponuio 1 1 merana npu 800 K u nasnenun 1 6ap.

3aoaua 3. Paccumraiite AH, AS, AG u AF nns cienyrorero mporecca:

1 moms Bogsl (K., -10 °C, 1 atm.) —1 monb Boasl (TB., -10 °C, 1 aTMm.),
uMesl CIIEIYIONIKE JaHHbIe: MOJIbHAsI SHTAIBIUS 1aBiaenus Boabl mpu 0 °C u 1 at™ cocraBisieT
6,016 xIx/mMomnb, Cp= 75,41 Jx/monb K; Cpemy= 37,29 Ix/mons K.

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

HavyaJIbHBIA cocTaB ra3oB (B Moil. %) paBen: CO - 10%; H20 — 25; CO2 — 3%; Hz — 10%; N2 —
52%. KoncranTa paBHOBecus npu 3toii Temrneparype Kp = 1.39; obmiee naBnenue — 1 atm.

3aoaua 2. Ilpu 2000 °C u o6mem naBieHun 1 atm 2% BOJBI IUCCOIMUPOBAHO HA BOJOPOI U

KHCIOpOA: H,0 , < H, +120 , . Paccunraiite KOHCTaHTy paBHOBECUs NAHHOH PEAKIMH

) n 2(

IIPU 3TUX YCIIOBHUSX.

3a0aua 3. PaccuuraiiTe crangaptHyr sHepruto ['mb6ca peakmuu 2 SOz +0, = 2 SOg,
npoxoxsmier mpu temmeparype 700 K u naBnenuu 1 6ap, mo merony Temkuna-IlIBaprimana.

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

1. ITpenmer TepmoguHaMuku. OCHOBHBIE MOHATHS TEPMOJMHAMUKH: CUCTEMA, TUIIbI CHCTEM;
paboTa, TemynoTa, AKCTCHCUBHBIE W WHTCHCHUBHBIC BEIMYUHBI; MapaMETPhl COCTOSHHUS,
(GyHKLIMU COCTOSHUSA, QYHKIMU Ipoliecca, MPOLECChl HIUKINYECKUE U HELUKINYECKHE.

2.1lepBbIii 3aKOH TEPMOAWHAMHKH: (OPMYIMPOBKH W AHAIUTHUYECKUE BBIPAKCHHUS.
BHyTpeHHss SHEpIys U SHTAJIbIIU.

3. [IpunoxeHne mepBOro 3aKOHA TEPMOAMHAMHUKM K TpocTeimeil ¢usmueckoid cucreme -

uaeanbHOMY razy. [lonuTponHblie mporeccsl.

. O6paTumplie 1 HEOOpaTHUMBIE Mpolecchl. PABHOBECHBIE 1 HEPAaBHOBECHBIE COCTOSHUSI.

. [IpunoxeHue nepBoro 3aKkoHa TEPMOJMHAMUKM K XHUMHYECKUM IIporieccaM. 3akoH Iecca.

TernoBbie APHEKTH XUMHUYECKUAX IPOIECCOB MPH IMOCTOSIHHOM OOBEME U TMOCTOSTHHOM
JTaBJICHUM.

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

7.CranmapTHeie cOCTOsHHMS. MeToapl pacueTra CTaHAAPTHBIX TEIUIOBBIX 3 EKTOB.
CrnenctBus u3 3akoHa ['ecca.

8. UnrerpanpHas u auddepeHnnanbHas TeIioTa PacTBOPEHUS. DHTANBIHS 00pa30BaHUs
MOHOB. TemoTa conbBaTali HOHOB. TerIoTa HeuTpaTu3aIHH.

9. TermoeMKOCTh. BUABI TEIUIOEMKOCTH W MX 3aBHCHMOCTH OT TEMIEPaTyphl. 3aBHCHMOCTH
TeruioBoro ¢ dekra ot Temnepatypsl. Dopmyna Kupxrogga u pacuer ternnosoro 3¢dexra
MIPY HECTAHAAPTHOM TEMIIepaType.

10. ITocrosHHas kajmopumerpa. OnpezaeneHue TEIUIOBBIX 3dexToB. Temnora oOpa3oBaHUsS
KPUCTAJIJIOTHAPATOB U €€ U3MEPEHHUE.

o1 b~

KounoxkBuym Ne2. Bropoii 3akoH TepMOIUHAMUKH

1. CymHOCT, BTOpOTO 3aKOHAa TEPMOJUHAMHKH. @DOPMYIHpPOBKH BTOPOTO  3aKOHA
TEPMOJUHAMHUKHU. ODHTPOMUSA. ODKCTCHCHBHBIH  (DAKTOp TETUIOTHL. AHAIUTUYECKOE
BBIPOKEHHE BTOPOTO Havajga TEPMOJUHAMUKH JUISI OOPATHMBIX U HEOOPATUMBIX TTPOIIECCOB.
Huxn Kapuo. HekomnencupoBannas temiorta Knaysuyca.

2. DHTpomHsS KaKk (YHKIHS COCTOSHHUSA. PacueT HW3MEHEHHS SHTPOIUHU IPHU Pa3TUIHBIX
nporeccax. PacueT WM3MEHEHHsI PHTPONHHM W30JMPOBAHHBIX CHCTEM TPU HEOOPaTUMBIX
poIeccax.

3. Tepmonunamuueckue notennmansl: U, H, F, G. Duepruu I'enpmronbima u I'n66ca u ux
CBOICTBA.

4. MeToa XapaKTEepUCTHUECKUX (DYHKIUNA B TEPMOJHMHAMUKE.

5.VpaBHeHuss MakcBemia W WX HCHOJB30BaHWE  JUIsl  BBIBOJA  Pa3JIMYHBIX
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TEPMOJAMHAMHYECKAX COOTHOIICHUIA.

6. YpaBaenue ['u60ca - ['enbMrombia. 3aBucumocts F u G oT mapaMeTpoB COCTOSTHUSL.

7. XMUYECKU# MOTEHIMAT. XUMHUYECKUI MOTEHIMAT HCaIbHOTO W HEHICATbHOTO Ia30B.
Merton nerydecTr. BouuciieHue JeTyqecTy U3 ONBITHBIX JaHHBIX.

KO.]'I.]IOKBHyM Ne3. TepMOJII/IHaMI/IKa PacCTBOPOB HEIJIECKTPOJIUTOB

1. Onpenenerrie pacTBOPOB U CITOCOOBI BEIPAXKCHHS KOHIICHTPAIIMH PACTBOPOB.

2. [TapiuanbHble MOJISIpHBIE BETUYHUHBI. Y paBHeHUe [ n60ca - [{rorema u ero ucnoyib30BaHue
B TEPMOJMHAMMKE PACTBOPOB.

3. TepmoarHamMuKka uieaabHbIX pacTBOPOB. 3akoH Payis, ['enpu.

4. OcMOTHYECKOE AaBJICHHUE.

5. 3aBUCUMOCTbH PACTBOPUMOCTH TBEP/BIX TEJl OT TEMIEPATYPHI.

6. Kpnockonust u 30ynHOCKONUS M WX NPUMEHEHHE JUISl ONPENEICHUS MOJICKYISPHBIX
BECOB.

7. TepmoauHaMKKa peaibHbIX pPAcTBOpPOB. Meroa akTuBHOCTEH. BpiOop cranmapTHOrO
COCTOSIHUS TIPU oTpeieNieHuH K03 PHieHTa ak THBHOCTEH.

8. CBsi3p MEXKAY aKTHBHOCTSAMHU U KOd((HUIIMEHTaMU aKTUBHOCTEH B OWHApPHBIX PAacTBOPAX.
Ypasuenue /Jrorema-Mapryieca.

KosutokBuym Ne4. Xumuueckoe u ¢pa3oBoe paBHOBecue

1. TepMoamHamMuKa XHMHYECKOTO paBHOBeCHs. XHMHYECKOE CpoJcTBO. PaBHOBecue B
cucTteMe Tuma: aAr; <=>BB; ; aA;<=> BB:; aA; <=> BB

2. BeBox wu3orepmbl Bant- T'odda. Tepmogmnamuueckas TpaKTOBKAa O XHUMHYECKOM
CPOJICTBE.

3. Bubl KOHCTaHT paBHOBECHUS U CBSA3b MEXKJLy HUMH.

4. 3aBUCHMOCTb KOHCTaHTBl paBHOBecusi OT Temneparypel. JuddepenuuanbHas u
UHTerpaibHas popma U30Xopbl U n300apsl Bant- 'odda.

5. Pacyer KOHCTaHT paBHOBECHS IIPH CTAHIAPTHOW M HECTAHIAPTHOM TeMIepaTypax.

6. Pacuer paBHOBECHOTO COCTaBa.

7. BnusHue naBneHus Ha paBHOBeCHBIN coctaB. [Ipunmun Jle [llarense - bpayna.

8. T'ereporeHHble XHMMHYECKHE PpABHOBECHUS U OCOOCHHOCTM HX TEPMOJWHAMHUYECKOTO

OIHUCaHUS.
9. XuMmHuecKoe paBHOBECHE B peasIbHBIX razax.

10. T'ereporennsie (azoBeie paBHOBecHs. OCHOBHBIC MOHATHA: (a3a, COCTABHAS YACTh, YUCIIO
KOMIIOHEHTOB, YUCIIO cTenenelt cBoboabl. [IpaBuio ¢a3 I'nb6b6ca u ero BHIBOI.

11. TepmoauHamuKa OJHOKOMIIOHEHTHBIX CHCTeM. JlparpamMmbl COCTOSIHHS BOJbI, CEPBI,
¢dochopa. Pa3oBbie nmepexosl nepBoro ponaa. Ypasnenue Knaiinepona - Kiaysuyca u ero
MIPUMEHEHHE K pa3IMuHbIM (Da30BbIM IepexoiaM MepBOro pojaa.

12. JIByxkOoMIOHEHTHble cucTeMbl. Jluarpammsl kunenus. 3akoHbl [106ca-KonoBasosa.
Pa3znenenue BemiecTB MyTeM NMPOCTOI MEPETOHKU U peKTU(UKAIMU. A3EOTPOIHbIE CMECH U
UX CBOMCTBA.

13. ®wusuko- XUMUYECKUH aHAIH3, €ro CYIIHOCTh U IPHMEHEHHE.

14. Jlnarpammsbl IJ1aBieHHs ABYXKOMIIOHEHTHBIX CHCTEM M MX aHAJIMW3 Ha OCHOBE IpaBuia ¢as.
JuarpaMMbl COCTOSIHUSI C TPOCTOM HBTEKTHUKON; HEOTPAHUYEHHON pPACTBOPUMOCTBHIO
KOMIIOHEHTOB B KMJIKOM U TBEPAOM COCTOSIHUM; OTPAaHUYEHHON PaCTBOPUMOCTBIO B XKUIAKOM
U TBEPJIIOM COCTOSIHUM SBTEKTHMUYECKOTO M IEPETEeKTUUYECKOr0 THUIIOB; C 00pa3oBaHHEM
XUMHUYECKUX COECJUHEHHM C KOHI'PYIHTHOM M MHKOHIPYIHTHOH TeMIIepaTypol IUIaBJIEHUS; C
MOJUMOP(HBIM NPEBPAILIEHUEM KOMIIOHEHTOB.

15. Tpeyroapauk ['u66ca. JlnarpaMmbl paCTBOPUMOCTH U IIABKOCTH TPEXKOMIIOHEHTHBIX
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CHUCTEM.

[TpomexyTouHas artectanus (9xK3amer) IPOBOAUTCA B (popMe yCTHOTO cobeceOBaHUs WK

B BUJIC TCCTOBbLIX SaI[aHI/If/'I C OTKPBITBIMU BOIIPOCAMMU.

HpOMe}I(YTOLIHaH aTTcCTanusAa (36111617’[) OpoOBOAUTBCA C  HCIIOJIB30BAHUCM 0aJbHO-

PEUTHHTOBOW CUCTEMBI OLICHUBAHUS PE3YIHTATOB 00YyUEHUS.

o

10.
11.

12.
13.

14.
15.

16.

17.

18.

19.

20.
21.

22.
23.

MPUMEPHBIN NEPEUYEHD BOITPOCOB U 3AJJAHUM K DK3AMEHY

[lepBblif 3aKOH TEPMOAWHAMHKH W €ro NPWIOKEHHE K (U3NYECKUM H XHMHUYECKUM
CHUCTEMaM.

Pacuer TemyoBBIX 3(PPEKTOB XUMHUECKUX PEAKIMA MPU CTAaHIAPTHOW M HECTaHIAPTHOU
Temneparypax. 3akoH 'ecca. YpaBuenue Kupxrooa.

TemnoTsl pacTBOpeHUs U 00pa3oBaHMsI HOHOB. DHEpPrus cosibBaTanuu nMoHoB. L{uki bopHa-
Xabepa.

TemoemkocTs U ee 3aBUCHMOCTh OT Temneparypbl. CBsizb Cp u Cv 1t maeansHOTO rasa.
YpaBaenue Maiiepa.

[TonuTponHeie MPOLECCHI.

@opMyIMpPOBKA M aHAJIUTUYECKOE BBIPA)KEHUE BTOPOrO 3aKOHAa TEPMOJMHAMUKH. [k
Kapno. IIpumenenne BToporo 3akoHa TEPMOJMHAMUKY K U30JIMPOBAHHON CUCTEME.
OHTponusa Kak (YHKLUS COCTOSHMS. TepMoIuHaMUYecKas BEpOSTHOCTb U €€ CBs3b C
SHTPOIUEH.

Pacuer u3MeHeHUs1 SHTPONUU IPU Pa3IMYHBIX OOpAaTUMBIX Mpoueccax. Pacuer u3meHeHus
SHTPOIUH U30JUPOBAHHBIX CUCTEM IIPH HEOOPATUMBIX IIPOLECCAX.

TepMoauHaMHUUYECKHUE TOTEHIIUAIIBL.

Pacuer AG u AF B pu3nveckux mporeccax.

Xapakrepuctuueckue (QyHKIMHM. YCIOBUS M KPUTEPUU CaMOIIPOU3BOJIIBHOTO MPOTEKAHUs
MIPOLIECCOB, BHIPAYKEHHBIE Yepe3 XapaKTepUCTHUECKHUE (DYHKIUU.

YpaBHeHus MakcBeia 1 MX MCIOJb30BaHUE JUIS BBIBOAA PA3IMYHBIX TEPMOINHAMUYECKUX
COOTHOIIEHUHN

VYpasuenus [ m60ca-I'enpmromnsbiia.

XHWMHYECKUE TTOTEHINAIIBI.

Termnoson 3akoH HepHera. Iloctynarer Ilnanka. Tperuit 3akoH TepmMoauHamuku. Pacuer
abCOJIIOTHOTO 3HAUYEHUs SHTPONUU. Pacuer n3MeHeHUs SHTPOIIMU B XUMUYECKHX Ipolieccax
IIpU CTAaHAAPTHON M HECTAHAAPTHOM TEMIIEpaType.

XMMHYECKOE PABHOBECHE B CUCTEMAX TUIA!

a) ad ,, =08, 6) ad ,, =bB B) ad ,, =bB
TepMoanHaMHUUYECKHil BBIBOJ 3aKOHA JEWCTBYIOIIMX MAacC. YpaBHEHHE M30TEPMBI PEAKIINH
Bant-T'odda.

BI/I}]BI KOHCTAaHT pPaBHOBECUA U CBA3b MCXKIAY HHUMMU. CBsS3b KOHCTAHT paBHOBECUA CO
CTaH/IapTHBIMU U3MeHeHusiMu 2Heprun [ nb6ca u ['enpMromsbia.

MeTOJIBI pacu€Ta KOHCTAHT PaBHOBCCUSA XUMHYCCKUX peaKHI/Iﬁ C HUCIIOJIb30OBAHUEM Ta6J'II/H_I
CTaH/IaPTHBIX 3HAUYCHUI TePMOIUHAMUYECKUX (DYHKIIUH.

3aBHUCHMOCTh KOHCTAHTHI paBHOBECHS OT TeMriepaTypbl. M306apa u nzoxopa Bant-I'odda.
BnusiHue naBieHuWs Ha PaBHOBECHBIM COCTaB. YNPaBlIEHHUE XUMHUYECKHM DPAaBHOBECHEM.
[Tpunmun Jle [latense - bpayna.

Pacuer paBHOBECHOTO cocTaBa.

'ereporeHHbple XMMHYECKHE pABHOBECHS] M OCOOCHHOCTH HMX TEPMOAMHAMHUYECKOTO
OIIMCaHUA.

28



24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

46.

47.

I'eTeporeHHble XMMHUECKUE PABHOBECHS B PEAJIbHBIX CUCTEMax. MeTobl ONpeleseHus U
BBIUUCIICHUS KOO (PUIIHECHTA JIETYYeCTH (aKTUBHOCTH).

[TapumanbHble MOJISIpHBIE BEIMYMHBI U ypaBHeHUs [ n60ca-/{rorema.

TepMmoanHamMuueCcKuil BbIBOJ 3aK0oHa Payns u 3akoHa ['eHpu 115 uieanbHbIX PacCTBOPOB.
PacTBOpUMOCTb TBEp/BIX BELIECTB B HUJCATBHBIX U IMPEIECIbHO Pa30aBICHHBIX PacTBOpPax.
VYpasuenue llpenepa.

KonnuratusHble cBoiicTBa pacTBopoB. Kprockonus u 30yInocKonus.

OcmoTtnueckue spneHus. Ypasuenue Bant-I'odda, ero repmonnnammueckuii BHIBOI
TepmoauHaMuka peanbHBIX pPacTBOPOB. ATepMalibHble M PETyJSpHbIE PACTBOPHl M MX
cBoiicTBa. MeToJ aKkTHBHOCTEW. BBIOOp CTaHIapTHBIX COCTOSHHM IPH ONpEACICHUU
XUMHUYECKHUX MOTEHLIUAJIOB.

Hcnonp3oBanue ypaBuenus I m60ca-/lrorema 11t pacueToB akTUBHOCTEH M KOA(PPHUIIMEHTOB
AKTUBHOCTEU

Mukpo- U MakpococTtosiHue cucteMbl. Cratuctuueckuii ancamOmb ['m60ca. OcCHOBHBIC
MIOCTYJIaThl CTATUCTUYECKON TEPMOAMHAMUKHY.

Pacuer uncna mukpococrosHuii no bosbnmany. TepmoanHamudecKkass BEpPOSTHOCTb M €€
cBs3b ¢ aHTponuel. dopmyna bonblMana

MounekynsipHas cymMmMa IO COCTOSIHMSIM M CyMMa II0 COCTOSHUSIM MaKpOCKOIMYECKOM
CHCTEMBI.

CratucTudeckas CyMMa MO COCTOSIHHSIM U €€ CBSI3b C TEPMOJMHAMUYECKUMHU ()YHKIMSIMU:
UHSFuG.

Cymma mo cocrosHusSM mnocrtymareiasHoro nemwkenus. U, H, S, C, u Cy, F u G
MOCTYIATEIHOTO JIBU)KEHUS.

CyMmMa 10 COCTOSIHHSIM BpaIaTeIbHOTO U KosebatenpHoro nemwkenuit. U, H, Cp, Cv S, F u
G BpalaTenbHOro U KojaebaTesIbHOro JB)KEHUH.

Pacyer KOHCTaHT paBHOBECHS XHUMHUYECKUX peakUUid B HJACAIbHBIX Tra3aX MeETOA0M
CTaTUCTUYECKOW TEPMOJUHAMUKHU.

TepMoanHaMuKka arperaTHbIX paBHOBecH. Da30Bble MEPEXObI MEPBOr0O pojia. Y paBHEHUE
Knaneiipona-Kinay3uyca u ero npuMeHeHHe K pa3IU4HbIM ()a30BBIM IepexojiaM MepBOro
pona.

ITpaBuio ¢a3 'n60ca u ero npuMeHeHue MpHU aHATU3€ PaBHOBECHUH.

OAHOKOMIIOHEHTHbIE cHucTeMBl. Jluarpamma coCTOSIHMSL BOXbI, cepbl, (ochopa U uX
oIMcaHMe ¢ MpUMeHeHneM npasuia ¢a3 ['mboca.

TepmoauHamMuueckuii  BeIBOX 3akOHOB KonoBanoBa. Pasgenenuwe BemectBs myreM
pekTHQUKAINU. A3€0TPOMHBIE CMECH U UX CBOWCTBA.

Juarpamma KUIEHHs B Cllydae MOJHOM pacTBOPUMOCTH KOMIIOHEHTOB B KHJIKOM COCTOSIHUU
UX ONMCaHKe ¢ MpUMEHEeHueM npasuia Qa3 ['ndoca.

JuarpamMma KUIEHHS B Ciydae IIOJIHOM HEpacTBOPUMOCTH KOMIIOHEHTOB B JKHUJIKOM
COCTOSIHUM MX OIMHUCAaHUE ¢ MpUMeHeHneM npaBuia ¢a3 ['nboca.

JlnarpaMma IiaBjI€HUs JBYXKOMIIOHEHTHBIX CHUCTEM C IPOCTOM IBTEKTHKOM.

JluarpamMma IUIaBJICHUS JIBYXKOMIIOHEHTHBIX CHUCTEM, 0Opa3ylolue a) HeOrpaHMYeHHO WU
OTPAaHMYEHHO pPAaCTBOPUMBIE TBEpIble pPACTBOPHI, ©0) XHMMHUYECKHE COEAMHEHUS C
KOHI'PY2HTHOM M HHKOHTPYHTHOM TOYKOM IIJIaBJICHUS.

JlnarpaMmbl pacTBOPUMOCTH U IUIABKOCTU TPEXKOMIIOHEHTHBIX CHUCTEM. TpeyroibHHUK
I'n66ca
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IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA AJI51 ®OPMUPOBAHUA

KOMIIETEHLIUI

I/IH)IHKaTOPBI JOCTHIKCHUSA
KOMIICTCHIUH

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

IIpouenypa oueHuBanus

HJIK onk-1,2
[Ipemiaraer HHTEPIPETAIIUIO
pPe3yIabTaTOB COOCTBEHHBIX
IKCIIEPUMEHTOB M PaCYCTHO-
TEOPETUYECKUX paboT ¢
UCTIOJIb30BaHUEM
TEOPETHYECKUX OCHOB
TPaTUIIMOHHBIX U HOBBIX
pa3enoB XUMUU

3HaeT: TEOPETUUECKUE OCHOBBI
XUMUYECKON TEPMOJIMHAMUKHU U
IIPaKTUYECKOE IPUMEHEHUE
3aKOHOB M 3aKOHOMEPHOCTEN
XUMHUUYECKON TEPMOJINHAMUKH IS
peuieHusl KOHKPETHBIX 3a7a4 Mpu
ONMCaHUU CBOMCTB PacCTBOPOB,
(ha30BbIX, XUMUYECKUX U
a1copOLIMOHHBIX PAaBHOBECHI

CobecenoBanue B popme
KOJUTIOKBHYMa.
Brmonaenune
MPAKTUYCCKUX U
KOHTPOJIBHBIX PadoT,
TECTHUPOBAHUE.

Ymeer: pemiaTh TUIIOBBIE
YHCJICHHBIE U Tpaduyeckue
yueOHbIe 3a]]a41 110 XUMUYECKOM
TEPMOJNHAMMUKE : BBIIIOJIHATH
TEPMOJIUHAMUYECKUE PACUETHI;
MIPOBOJUTH 00pabOTKY, IEPBUYHBIN
aHaJIU3 U UHTEPIPETALNIO
pe3yabTaTOB COOCTBEHHBIX
3KCIEPUMEHTOB U PACUETHBIX
3a/1a4 110 XUMHYECKOU
TEPMOJIUHAMUKE C IPUMEHEHUEM
€€ OCHOBHBIX 3aKOHOB U

CobecenoBanue B hopme
KOJIJIOKBHYMA.
Brinosinenue
MPAKTHYCCKHX,
1a00paTOPHBIX U
KOHTPOJILHBIX PadoT.
Ot4etsl 0 1a6OPATOPHBIM
pabortam.

3aKOHOMEPHOCTEN
HI[Kormx.1 Bnaneet: Breimonaenune
PabGotaeT ¢  XUMHUYECKUMH | HaBbIKAMH MPOBEJCHUS | JaGopaTOpHEIX PaboT.
BELIECTBAMH C COOJIIOJIEHUEM | XUMHUYECKOIO u

HOPM TCXHHUKHU 0e30ITacHOCTH

TEPMOXUMHUYECKOTO SKCIEPUMEHTA
C MpPUMEHEHHEM O00O0pYyIOBaHUS
XUMHUYECKOM  Jabopartopuu ¢
cOoONIOIGCHUEM TMpaBWJI W  HOPM
TEXHUKU 0€30IaCHOCTH

HJIKonk2.3
[TpoBomuT CTaHJapTHBIC
OMepanuu JUIs  ONpeAeICHHS
XUMHYeCKoro u  (azoBoro
cocTaBa BEIIIECTB u
MaTepHaJIOB Ha UX OCHOBE

YMerTh: MMPOBOAWUTH XUMHNYCCKUEC U
TCPMOXUMHNYCCKUC SKCIICPUMCHTDBI
1o npeajrara€MbIM METOAHUKAM.

Brimonnenue
1a00paTOpHBIX padoT.

Buaaneer: HaBbikamMu 00pabOTKH
PE3yNIbTaTOB SKCIEPHUMEHTA.

OTueTsl 0 1a00PATOPHBIM
paboTtam.

HJIKorxe.1
[IpeacraBnser pe3yabTaThl
paboThl B BHJE OT4YETa IO
CTaHAapTHOU dhopme Ha
PYCCKOM SI3BIKE

YMerb: NpeacTaBisaTh Pe3ysbTAaThI
TEPMOXUMHUYECKHIX
JKCIIEPUMEHTOB, HCCIIEIOBAaHUI
CBOWMCTB pacTBOpPOB, (a30BBIX U
XUMHUYCCKUX paBHOBeCI/Iﬁ B BUJIC
OTYeTa COIJIACHO TpeOOBaHMSIM B
TAaHHOU 00JIACTH XUMUHU

[IpoTOKOJIBI M OTYETHI 1O
nabopaTopHBIM paboTam
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IIporpaMmma oneHMBAHUSI KOHTPOJIUPYEMbIX KOMIIeTEHIMA:

Tema niu pasaen | Kog unaukaropa [Inanupyemsblid [Tokazarenn Kpurepuit onennBanus HaunmenoBanue
JUCIATLITHHBI KOMIICTCHIHH pe3yibTat 0C?
TK? IA*
2.1.1 TlepBblii 3aK0H NKonk-1.2 3HaTh: 3unaer:  ¢dopmynuposky, | Bnageer matepuanom, YO, K, K, T
TEPMOJUHAMUKH U €T0 [Tpemnaraer TEOPETUICCKHE MaTeMaTHIECKOe IIPEJICTABICHHBIM B
MPUMEHEHHE K UHTEPIPETAIUIO | OCHOBBI XMMHYECKOH BBIPAKECHUE nepBoro | pazugene 2.1.1
(U3HYECKUM CUCTEMaM | PEe3yJbTaTOB TEPMOIUHAMHUKH. 3aKOHA TEePMOJIWHAMUKUA H | «Borpockr mms
COOCTBEHHBIX YMeTh: pemarb | ero MPUMCHCHHE K | YCTHOTO
OKCIIEPUMEHTOB | TUIIOBBIC YHCIICHHBIC | (U3NICCKUM CHCTEMaM. cobecenoBaHUs Y,
U pacueTHO- u rpadudeckue | Ymeer paccuMThIBaTh | KOJUIOKBUYM 1, No 1-6.
TEOPETUYECKUX | YUcOHBIC 3a/1a9U W3MCHCHHUE BHYTpEHHEH
pabor ¢ SHEPTHH CHCTEMBI, TEIUIOTHI | L CImI 2/3 w3 Beex
HCIIOJIB30BAHHEM u pabotel B (usmueckux | 33MaHHN KOHTPOJIBHON
TEOPETHYECKHX nporieccax, nposouts | PA0OTHI Nel -
OCHOB NepBMUHBI  aHanm3  u | |IP3BHIBHO OTBETHI Ha S
TpaJUIIHOHHBIX HUHTEPIPETALHIO 2/3 Bompocos Tecta 1o 3
1 HOBBIX PE3YITBTATOB. TemMe «TepMOXUMHS» &
2.1.2 TlepBwlif 3aKOH | Pa3A€lOB XUMUU | 3HATH: 3Haer: Bnaneer wmarepuanom, | YO, Kiu, K,
TEPMOJUHAMHUKHA W €ro TEOPETUICCKHE OcHoBHOU 3aKOH | TIPEJICTABICHHBIM B|T,O
MIPUMEHEHUE K OCHOBBI XMMHYECKOH TEPMOXUMHH U CIEACTBUS | pa3zele 212
XUMHAYECKUM CUCTEMaM TEPMOJIMHAMUKH. u3 3aKOHa I'ecca; | Bonpocsl mis yCcTHOTO
YMmerh: peliaTh | 3aBUCUMOCTh  TEIUIOBOTO | cobeceoBaHus,
TUTIOBBIC YHCIICHHBIC | d)pdekTa  peaknmu  OT | KOJUIOKBHYM 1,
u rpaduyeckue | TeMnepatypel U ypaBHeHue | Bompockl  Ne  7-10.
3a7a9u Kupxrodda. Pemmmmn  2/3  Bcex
Ymeer: paccuuThIBaTh | 3aaHUK KOHTPOJIbHOMU
TETIJIOBOM ahdext | paboTs No 2.
XUMHYeCKol peakuuu npu | [IpenctaBun — oTYeTHI
CTaHIapTHON U | o 1a00paTOpPHBIM
HECTaHJapTHOU pabotamMm ToO  TeMme
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TEeMIIEpaType. «TepMmoxumus».
2.1.I1epBsrit 3akoH | MJKomnk-2.1 Baagern: Baageer HaBBIKAMH Bermmonann 41 YO, 0
TEPMOJUHAMUKHU. Paboraer C | HaBBIKAMHU paboTbl Ha pUOOpPax, 1a00paTOpHBIX pabOTHI
Tepmoxumust XUMHUYECKUMHU [IPOBEICHUS MIPUMEHSIEMBIX IS o TeMe
BEIIECTBAMH  C | XUMHUYECKOTO U | ONpENEeNCHHUs TEeTJIOBBIX «Tepmoxumus».
cobJroiIeHneM TEPMOXUMHYECKOT0 | 3(HEeKTOB peakiuil u
HOPM  TEXHUKHU | SKCIIEPUMEHTa  C | TeIIOT (PU3NYECKUX
0e30MacHOCTH MIPUMEHEHHEM MIPOLIECCOB € COOIOICHHEM
000pyI0BaHUs MIPaBWJI U HOPM TEXHUKH
XUMHYECKON 0€30MacHOCTH;
nabopaTopuu c
COOJIrOIEHUEM
OpaBUJI H  HOPM
TEXHUKHU
0€30MacCHOCTH
N/1Konk2.3 YMern: IpoBOIUT Ymeer Beinonaun 41 O
[IpoBoauT XUMHUYECKHE U MPOBOJIUTH XMMHYECKHE U | JTA0OpPaTOPHBIX pabOTHI
CTaH/apTHbHIE TEPMOXUMHUYECKHE TEPMOXUMHUUECKUE o TEMe
orepanudy IS | DKCTIEPUMEHTHI IO HKCIIEPUMEHTHI 110 «TepMoxuMus».
oTnpeeneHus npeiaraeMbIM npeuiaraeMelM MeToaukaMm | Jlomyctumo He Oosee
XUMHYECKOTO U | METOJHMKAM. Ha CTaHJapTHOM 1-off ommbOku mpH
dazoBoro Buaners: HaBbIKaMu | 000pYAOBaHUH, pacuere TEIUIOBOTO
cocraBa BellecTB | 00paboTKu MPUMEHSIEMOM JJIs1 3HauEHUs
U MaTepuasoB Ha | Pe3yIbTaTOB TEPMOXUMHUYECKHIX KaJIOpUMETpa,
UX OCHOBE HKCIIEpUMEHTA HCCIIeIOBAaHMH. COCTaBIICHUH
Baaneer HaBbIKaMU TEPMOXUMHUYECKHIX
H/TKoniks.1 Ymern: 00paboOTKHU Pe3yJbTaTOB YpaBHEHUW M pacyeTe
[Ipencrapnser MIPEICTaBISATh TEPMOXUMHUYECKUX TEIIOBBIX 3] dexToB
pe3yIbTaThI pe3yabTATHI HKCIIEPUMEHTOB: pacueTa buznIecKknx "
paboThl B BHUJE | TEPMOXUMHYECKHUX TETJIOBOTO 3HAUEHUS XUMHYECKHIX
oTyera O | SKCIIEPHMEHTOB, KaJIOPAMETpPa, COCTABIICHUS | TPOIIECCOB.
CTaHIapTHOU HCCIICIOBAHUI YpaBHEHUH TEILIOBOTO [IpencraBun BCE
dbopme Ha | CBOWMCTB pacTBOPOB, | OanaHca; pacueTa OTYETHI 1o
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PYCCKOM si3bIKe | (pa3OBBIX U | TETJIOBBIX YPPEKTOB 1a00paTOpPHBIM
XMMHYECKHX XMMHYECKHX PEaKIuii. paboram TO  Teme
paBHOBECHM B BHJE| YMeeT: IPEICTaBIATh «Tepmoxumus». B
oT4era COTJIACHO | PE3YJIBTATHI COOTBETCTBUH c
TpeOOBaHUSAM B | TEPMOXUMUYECKUX TpeOOBaHUSIMHU B
TaHHON 00J1acTH | SKCTIEPUMEHTOB B BUJIE TaHHON obmactu
XUMHUH OTYeTa COrJIacHO XUMHU
TpeOOBaHUSAM B JaHHON
00J1aCTH XUMHUHU
2.2, 23 Bropoii wu| UAKonk-1.2 3HaTh: 3Haer: Bnaneer marepuanom, | K, K, T
TpeTHi 3akoHnsbl | [Ipexnaraer TEOPETHYECKHE (bOpMYyITHPOBKH, IPE/ICTaBICHHBIM B
TEPMOIMHAMHKH. UHTEPIPETAHNIO | OCHOBBl XMMHUYECKOH MaTeMaTHYECKUe paznene 2.2 -2.3
Tepmonunamuueckue pEe3yJIbTaToB TEePMOAMHAMHKH BBIP@KEHUS BTOpOro u | Bompocs! s yctHOTO
MOTEHIHAIIBL. COOCTBEHHBIX YmMmern: TPETHETO 3aKOHOB | coOece0BaHusl.
HKCIEPUMEHTOB | peulaThb TUIOBBIE TEPMOJANHAMUKY; Komnoksuym 2,
U pacyeTHo- YUCJICHHBIE Ul KpUTEpUU Bonpocsl Ne 1-7.
TEOPETUYECKUX | rpaduueckue CaMOMPOHU3BOJIBLHOTO
pabor ¢ y4eOHbIE 3a1aUK NpPOTEKAHUS POLECCa. Pemmn 5 23 w3 Beex
HCIIOJIb30BAHHEM Ymeer: 3a/laHii  KOHTPOJBEHON
TEOPETHYECKHX pemars Tunosbie | Pa0OTHI Ne 3.
OCHOB pacueTHbIe 3a1aun 1o Teme | [IPABWIBHO OTBETUI HA

TPAAUIIUOHHBIX U
HOBBIX pa3aciioB
XUMHNU

«BTopoil u TpeTui 3aKOHbI

TCPMOAUHAMUKHU:
pacCuUuTbIBaTb HU3MCHCHHC
OHTPOIINHU B xXoae

(bu3MUeCKUX MPOLECCOB U

XAMHYECKHUX peakuuit;
a0COJIFOTHOE 3HAYEHHE
SHTPOINH; H3MEHEHHUE
TepMO}IHHaMquCKHX

IIOTCHIINAJIOB HpI/I
XUMHYECKHX  Ipolleccax;

2/3 BompocoB TecTa 1o

TEME «Bropon 51
TpeTHit 3aKOHBI
TEPMOJAUHAMUKH
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OLCHUTD BO3MOXHOCTb
CaMOIIPpOU3BOJIbHOI'O
IIPOTCKAHUS ITpo1ccca.

3.3  Xumwnuyeckoe

a7ICOpOITMOHHOE
paBHOBECHE

u

N AKonk-1.2 3HaTh: 3Haer: Bnaneer wmarepuanom, | YO, Ki, K,
[Ipennaraer TEOPETUUYECKUE 3HaeT OCHOBHBIE 3aKOHBI U | MPEJICTABICHHBIM B|T
MHTEPIPETAIUIO | OCHOBBI XHMHYECKOM 3aKOHOMEPHOCTH paszene 3.3 Bompocst
pe3yJIbTAaTOB TEPMOJMHAMUKH TEPMOIMHAMHYECKOTO st YCTHOTO
COOCTBEHHBIX YMmersb: ONUCAHUSI  XUMHYECKOTO | cobece10BaHus.
SKCIIEPMMEHTOB | PELIaTh THMIIOBBIE PABHOBECHSI, Bubl | KostokBuym 4,
¥ PacyETHO- YUCIICHHbIE ¥| KOHCTaHT XUMHUYECKOTO | Borpocsl Ne 1-9.
TEOPETUYECKHUX | rpaduuecKre PaBHOBECHS, CBSI3b MEKIY
pabor ¢ y4eOHbIE 3a1a49K HUMH, ypaBHeHus | 1 CImI 23 w3 Beex
HCIIOJIb30BAHHEM M30TEPMBI,  W30XOpHl M | S&aHUH  KOHTPOJBHON
TEOPETUUECKHX u300ape1 Baut-T'odda. paboter Ne 4.
OCHOB Ymeer: paccumThIBaTh | | IPABUJILHO OTBETHII HA
TPaJUIIHOHHBIX U KOHCTAHTBl  XMMHYecKoro | 2/3 BOTPOCOB TECTa 1O
HOBBIX Pa3JIeNioB paBHOBECHS TemMe  «XMMHYECKOe
XUMAH TEPMOANHAMHUIECKUM paBHOBECHC»

METOAOM IPU CTaHJIAPTHOU

u HECTaHIapTHOM

TEMIIEPATyPE; PABHOBECHBIH

COCTaB.
NAKonk2.1 Baanern: Ymeer Breimonaun YO, 0
PaGoraer ¢ HaBBIKAMU IPOBOJUTH XUMUIECKUE 1abopaTtopHyl0 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. JIAaHHOI obnactu
0€30IaCHOCTH NpUMEHEHHEM Biiajgeer HaBbIKaMu XUMHUH
WKonk23 o60pyu03aliml 00pabOTKH Pe3yIbTaTOB
TTposomuT XUMHUYECKOM SKCIIEPMMEHTOB: pacyeTa
CTamzapTHbe naboparopun | KOHCTAaHTBI PABHOBECHSL.

OTIepaIAH JIJIsI

cOOJTI0ICHUEM TIPABHII

YMmeer: npeacTaBisiTh
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OIpeICTICHUS
XHUMHYECKOTO
dazoBoro
COCTaBa BEIIECTB

U HOPM  TEXHHKH|
0e30macHOCTH
YMers: IpOBOIUTH
XAMUYECKHE U

pe3yabTaThl
JKCIICPUMEHTOB, B BUJIC
OTYETa COrJIaCHO
TpeOOBAHUAM B JaHHOM

Y MaTepHaJIOB HA | TEPMOXHUMHUYECKHUE 00JacTi XUMHH
UX OCHOBE AKCTICPUMEHTHI 110

npeaJiaraeMbIM

METOIUKAM.

Biaagerb: HaBbIKaMy|

00paboTKu

pe3yabTaToOB

IKCIICPUMEHTA.
N Korks.1 YMmern: [IpencraBun otuer B | O
[IpencraBnser MPEACTABIATH COOTBETCTBUU c
pe3ybTaThI pe3yabTaThl TpeOOBaHUSIMU B
paboTel B BHUJE | TEPMOXUMHUYECKUX JAHHOM obnactu
oTuera Mo | AKCIIEPUMEHTOB, XUMUHN
CTaHIapTHOU HUCCIENOBAHUN
dbopme Ha | CBOMCTB  pPacTBOPOB,
PYCCKOM SI3bIKE (hazoBbIX 7|

XUMHUYECKUX

paBHOBECHII B BHUJE

oTyera COTJIACHO|

TpeOOBaHUSM B

TAHHOM obmacTy|

XUMUHU

3.1 TepmomuHamMuKka N AKonk-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
pe3ynbTaTOB TEPMOJIUHAMUKHU paccuuTaTh U3MEHEHUE | IS YCTHOTO
COOCTBEHHBIX Ymersb: TIOHWKEHUSI  TeMIEPaTyphl | cOOECeIOBAHUS:
HKCIIEPUMEHTOB | peliaTh TUIIOBbIE 3aMep3aHus pacTBopa, | KOJUIOKBUYM 3,
1 PacueTHO- YUCJICHHBIC Y| TIOBBIIIICHUSI TeMIIepaTyphl | BOrpochl Ne 1-8.

35




TEOPETUICCKHIX
pabort ¢
MCIIOJIb30BaHUEM
TEOPETUICCKUX
OCHOB
TPATUIIMOHHBIX U
HOBBIX Pa3JieJioB
XUMHH

rpadudeckue
ydeOHbIe 3aa9K

KHUIICHUA pacTBOpa u
HU3MCHCHUA JaBJICHUA
HaCbhIIICHHBIX rnaposB B
3aBUCHMMOCTH oT

KOHIIGHTpALlUX PacTBOpa.

[IpaBunbHO OTBETHII Ha
2/3 BOIPOCOB TecTa 1O
TEME «PacTBOpBI».
JonyctuB He Oomee 1
oInOKu npu
BBIIIOJIHEHUH

MPAKTUYECKUX 3aJaHHUI

N AKonk2.1

Paboraer ¢

XUMHYECKUMH
BEILIECTBAMHU C
COOJIIOIEHUEM
HOPM TE€XHUKHU
0€e30I1acCHOCTH

NKonk2.3
[IpoBoaut
CTaHJapTHBIC
onepaluu ajs
ornpezeneHus
XUMHUYECKOTO U
¢dazoBoro
COCTaBa BELIECTB
¥ MaTepHaIoB HA
UX OCHOBE

Baanern:

HaBBIKaMHU
MIPOBEICHUS
XUMHYECKOTO u
TEPMOXHUMHYECKOTO
IKCIIEPUMEHTA C
MIPUMEHEHHEM
o0opyoBaHUs
XUMHYECKON
nabopaTopuu C
COOJIIO/ICHHEM TTPABUJY
U HOPM  TEXHHKH|
0€30MacHOCTH
YMmers: IpOBOIUTH
XUMHYECKHE U
TEPMOXUMHYCCKHE
AKCIIEPUMEHTHI TI0
peiyIaraeMbIM
METOIUKAM.
Baaners:
o0paboTku
pe3yJIbTaToB
IKCIIEPUMEHTA.

HaBBIKaMH|

N AKonke.1

YMmerh:

YMmeer

MMPOBOAWUTH XUMHUYCCKUC U

OKCIICPUMCHTHI 110

npeajaracMbIM METOAUKaAM

Ha CTaHAApPTHOM
00opyI0BaHUH,
MIPUMEHSEMOM JIJIs1
TepMOXI/IMI/ILIGCKI/IX
HUCCIEIOBaHUM.
Buaageer naBpIkaMu

00pabOTKH Pe3y/IbTaTOB
IKCIIEPUMEHTOB: pacuera

TIOHMKCHHU TCMIICPATYPhI

3aMep3aHusl pacTBOPA,

OIIPCACIICHUA MOJ'ISIpHOﬁ

MacCChI BEIECTBa METOJJO0M

KPHUOCKOIINU TCIUIOBOT'O U

JIp. CBOWCTB pacTBOPOB
YMmeer: npeacTaBisaTh
Pe3yNbTaThI
JKCIIEPUMEHTOB
HUCCIIEIOBAHUS CBOMCTB

pacTBOPOB B BHJIE OTUETA
COTJIaCHO TPEOOBAHUSM B

Brinonnun 2
nabopaTopHble PabOThI
o TeMe
«Tepmogunamuka
pPacTBOPOBY.
IIpencraBun  oT4yeThl
o 1a00paTOPHBIM
paboram 1o  Teme
«TepmoauHammka
PacTBOPOBY. B
COOTBETCTBUU c
TpeOOBaHUSIMU B
JTaHHOU o0acTu
XUMHUH.

YO, 0

[IpencraBui OTYETHI IO
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[Ipeacrasnsier MPEACTABIATh JTaHHOU 00JaCTH XUMUH 1a060paTOPHBIM
pe3yNbTaThl PE3yNbTaThI pabotam 1o  TeMme
paboTel B BHUJE | TS PMOXHUMHUYECKUX «TepmoguHamuka
oTyeTa MO | 9KCIIEPUMEHTOB, PacTBOPOBY. B
CTaHJApPTHOU HCCIIEI0BAHUI COOTBETCTBUU c
dopme Ha | CBOICTB  pacTBOpPOB, TpeOOBaHUSIMU B
PYCCKOM SI3bIKE (ha3oBbIX u JAHHOMN obnactu
XUMHYECKHX XUMHUH.
paBHOBECHI B BHUIE
oTyeTa COTJIACHO|
TpeOOBAHUAM B
JTAHHOU oOactul
XUMHH
3.2. ®azoBbic | UK onk-1,2 3HaTh. 3Haer: Bnaneer wmarepuanom, | YO, K, 13
paBHOBECHS. [Ipennaraer TEOPETUYECKHUE MTOHATUINHBIN anmnapar | IpeICTaBICHHBIM B
OAHOKOMITOHEHTHBIE MHTEPIIPETAIIMIO | OCHOBBI (pu3mueckol| paznena 3.2,  ycrnoBus | pagene 3.2 Bompockl
CUCTEMBI pe3yabTaToOB XUMUHU. (hazoBoro paBHOBecHsI, | s YCTHOTO
COOCTBEHHBIX YMmeTh: SIBIICHUS MOHO- u | cobeceI0BaHuUs:
OKCIIEPUMEHTOB | periarh THTIOBBIC| SHAHTUOTPOITAN 1 | KOJUIOKBHYM 4,
U pacyeTHo- YHCIICHHBIC Y| OCHOBHBIE THUIIBI auarpamm | Bompocsl Ne 10-15.
TEOPETUYECKUX | TpadUvecKue OJTHOKOMIIOHEHTHBIX Bemomaun BCC
paboT ¢ yueOHbIe 3aauH: CHUCTEM. MPaKTHYECKHUE 3aTaHUs
HCIIOJIb30BaHUEM Ywmeer: o JuarpaMMmam
TEOPETUIECKHIX BBIYUCTISATH U3 | COCTOSIHUS, JIOMYCTUB
OCHOB AKCIEPUMEHTATbHBIX He Oosee 1 ommoOKH.
TPaJULIUOHHBIX U JTAHHBIX
HOBBIX Pa3JiejioB TEPMOIMHAMHYCCKUC
XUMHUHI CBOICTBa BeIlleCTBa:
SHTAJTBITHIO HCTIApCHUS,
SHTPONUIO UCTIAPEHUSI.
Baapneer:
HABBIKAMU MIPUMECHECHHUS

3gaHui 1mo teMe «Pa3oBEIe
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paBHOBECHS.

OIHOKOMIIOHEHTHEIE
CHUCTEMBI» JUIsl  pacuera
TEPMOJIMHAMHYECKUX
CBOMCTB BeEIIeCTBA
N Konxk2.1 Baagern: Baageer: HaBBIKaMHU | BEITOTHUIT nee | YO, O, I13
PaGoraet c HaBBIKAMH MIPOBEJICHUST DKCIEPUMEHTA | 1ab0paTOpHBIC PabOTHI.
XUMHUYECKHUMU MIPOBEACHUS B yclnoBHsIX — Bakyyma, | [IpencraBui oTueTsl 1o
BEIISCTBAMHU C XHMUYECKOr0 U | DKCIIEPUMEHTAIILHOTO 1a60paTOPHBIM
COOII0AEHUEM TEPMOXHMHYECKOTO | OTpEIeICHUS JIaBjeHus | pabotaM MO  TeMme
HOPM TEXHUKH JKCIIEPUMEHTA c | mapoB WHIUBHUIYyaIbHOU | «Da30Bbie paBHOBECHUS.
0€e30I1acCHOCTH MPUMEHEHUEM KUJIKOCTH Tpu  pasHbiX | OMHOKOMIIOHEHTHBIC
o0opyoBaHusA TEeMIIepaTypax; CHCTEMBIY. B
XAMHUYECKOU YmeeT: IpOBOIUTH COOTBETCTBUHU c
nabopaTopuu C | XxuMHYeCKHue TpeOOBaHUSIMU B
COOIIIO IcHHEM SKCHEPUMEHTBI JIst JTaHHOM obnactu
MpaBUJ W  HOPM | YCTAaHOBJIICHUS XUMHH.
TEXHUKH TEPMOJIUHAMUYECKUX Brmonann BCE
NJIKomnk2.3 0e30macHOCTH CBOMCTB MHJIMBUIYAIbHBIX | MPAKTHYECKUE 3aTaHUS
[IpoBonut YMeTh: IpOBOIUTH BEIIECTB 10 10 JuarpaMMmam
CTaHJapTHBIC XUMHYECKHE U MpeJiaraeMbIM COCTOSIHMSI, JIOTTyCTHB
onepaluu ajs TEPMOXUMHUYECKUE METOJIMKaM. He Oojee 1 ommoOKH.
onpeeeHus SKCTIIEPUMEHTHI 10 Baapgeer: HaBBLIKAaMH
XUMHYECKOT'0 U MpeaJiaraeMbIM 00paboTKH  pe3yibTaTOB
¢dazoBoro METOIUKAM. IKCTIEpUMEHTA.
cocTaBa BeliecTB | Baagers:
¥ MaTepHaJIOB Ha | HABBIKAMH
UX OCHOBE 00paboTku
pe3yIbTaTOB
HKCIIEPUMEHTA.
N JIKormke.1 Ymerh: Ymeer: MPEJICTABIATh
[Ipencrasnser MPEACTABIATh pe3yabTaThl
pPE3yNbTATHI pe3yIbTaThI JKCTIICPUMEHTOB B  BHUJE
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paboThI B BUe TEPMOXUMHUYECKHUX oTyeTa COIJIACHO
oT4eTa 1o 9KCIEPUMEHTOB, 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 o0sactu
XUMHHU
3.2 ®a3oBbIE UK onk-1,2 3HaTh. 3nHaer: Bnaneer wmarepuanom, | YO, Ku, 13
paBHOBecus. [IByx- n IIpenmaraer TEOPETUYECKUE MTOHATUMHBIN amnrnapar | IpeAcTaBICHHBIM B
TPEXKOMIIOHEHTHbBIE UHTEpIpEeTaliio | OCHOBB (u3nyeckol paznena 3.2, ycnosus | pazaene 3.2 Bompocbl
CUCTEMbI pe3yJIbTaToB XUMUH. ¢bazoBoro paBHOBecHs, | IS YCTHOT'O
COOCTBEHHBIX YMmern: npaBuino (a3 I'mb6Oca; | cobecenoBaHus:
AKCIIEPUMEHTOB | peuiarhb TUIIOBBIE KJIaccU(UKAIIIIO U | KOJUIOKBUYM 4,
U pacueTHo- YHCIICHHBIE Y| OCHOBHBIE THUIBI auarpamm | Bormpocs! Ne 10-15.
TEOPETUYECKUX | rpaduveckue KHIICHUS, TUIaBJICHUs NBYX- | Bermomamn BCE
pabort ¢ yueOHbIe 3aauu: U TPEXKOMIOHEHTHBIX U | IPaKTHUECKUE 3aJjaHus
HCIIOJIb30BaHUEM CHCTEM. o Juarpammam
TEOPETUYECKHUX Ymeer: CTPOUTH U | COCTOSIHUS, JIOIYCTHB
OCHOB aHAJIM3UPOBATh JAUAarpaMMsbl | He Oosiee 1 ommOKH.
TPaIUILMOHHBIX U COCTOSIHUS JIBYX- "
HOBBIX Pa3/ieJoB TPEXKOMITOHEHTHBIX CUCTEM
XUMHUU
N AKonk2.1 Baangern: Baaneer: HaBBIKaMH | BBIMOJIHUI ase | YO, O, I13
Paboraet c HaBbIKaMU MPOBEJICHUSI IKCIEPUMEHTa | J1abopaTopHbIe pabOTHI.
XUMHUYECKHUMHU MIPOBEACHUS B yCHOBHMAX  BakyyMa, | [IpencraBun oTyeTsl o
BEIIECTBAMH C XUMHYECKOTO U | BKCIIEpPUMEHTAIBHOTO 1a00paTOPHBIM
co0III0ICHHEM TEPMOXMUMHUUYECKOTO | ONpEACIEHUs naBieHus | pabotaMm 1Mo TeMe
HOPM TE€XHUKHU HKCIEPUMEHTA c | mapoB UHAMBUYaIbHOM | «@Da30Bble pPaBHOBECHS.
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0€30MacHOCTH IIPUMEHEHUEM KHUJIKOCTH TpU  Pa3HBIX
o0opynoBaHus TeMIEepaTypax;
XUMHYECKOUI Ymeer: npoBOIUTH
naboparopuu C | mpocThle onepanuu Mo
COOIOICHIEM npearaeMbiM
IpaBWJI U HOPM | METOJUKAM U MOJy4aTh
TEXHHUKHU 9KCIIEPUMEHTAIIbHBIE
NKonk2.3 0€30MacHOCTH JaHHBIE JJIs1 TOCTPOCHUS
[IpoBoaut YMerh: mpoBoAUTH | (hAa30BBIX JUATPAMM
CTaHapTHbBIE XUMHYECKHE U Pa3TUYHBIMU METO/IAMU:
orepanuu s TEPMOXUMHUYECKHE TUTPOBAHUS, BU3yaIbHOTO
onpeeneHus 9KCIIEPUMEHTHI 110 HaOJI0IeHUS, KPUBBIX
XUMHUYECKOTO U | IpeJularaeMbIM OXJIKJCHUS U Jp.,
¢dazoBoro METOIUKAM. paborarh Ha
cocraBa BeulecTB | Baagers: pedpakromerpe. Mo
¥ MaTepUAJIOB HA | HABBIKAMU npeagaraeMbiM
UX OCHOBE 00paboTKu METOJIUKaM.
pe3yJbTaTOB Baapeer: HaBBIKAMHU
DKCIIEPUMEHTA. 00paboTKH  pe3yJabTaToOB
JKCIIEPUMEHTA:
IIOCTPOEHHUS quarpamm
COCTOSIHUSI JIBYX- "
TPEXKOMITOHEHTHBIX
CUCTEM
N Korkes.1 YMmerb: Ymeer: MIPEACTAaBIATh
[Ipencrapnser MPEICTABIATh PE3YNbTaTHI
pe3yNIbTaThl Pe3yNbTaThI OKCIEPUMEHTOB B  BUJIC
paboThI B BUe TEPMOXUMHYECKUX oTyeTa COIIACHO
oTyeTa 1o JKCIIEPUMEHTOB, TpeOOBaHUSIM B JIaHHOU
CTaHJapTHON UCCIIeI0BAaHHH 00JIaCTH XUMHUHU
dbopme Ha CBOWMCTB pacTBOPOB,
PYCCKOM SI3bIKE (hazoBbIX u
XUMHUYECKHX

JByx- u
TPEXKOMIIOHEHTHBIC
CHCTEMBI». B
COOTBETCTBUHU c
TpeOOBaHUSMU B
JTAHHOU o0Jactu
XHAMUH.

Breimonaun BCE
PAKTHYCCKHUE 3aTaHUS
o JuarpaMMmam
COCTOSIHUS, JIOITYCTHB
He Oojee 1 ommoOKH.

YO, O, I13
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PaBHOBECHI B BHJIE
oTyeTa  COIJIACHO

TpeOOBaHUSM B
JTAHHOU oOiractu
XAMUHA

YO — yernbiit onpoc, Kin — komnokBuym, O — otduer 1o maboparopHoit padore, K — konTponbHas padora, T — tect, [13 — mpakTuueckoe 3amanue.
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KPUTEPUHU OUEHUBAHUA PE3YJIBTATOB OBYYEHUA:
@) NPOMENCYMOYHAS AMMeCmayus - 3a4en

B coomeemcmeuu ¢ banvuno-petimuneosou cucmemoti MI'Y ons nonyuenus 3auema no

oucyuniune «Qusuyeckas Xumus. Xumuueckas mepMOOUHAMUKA» CMYOeHmy HeobX00UMO
Habpams He menee 60 banos.

1.

OO0s13aTeNIbHBIM  YCIIOBUEM SIBJISIETCSI BBINOJIHEHHE CTyAeHToM 11 mabopaTopHbIX paboT Mo
JAaHHOW JHMCIMUILUIMHE, TMOATOTOBKA M caada or4eToB 1o JIP, BBIMONHEHWE TPAKTHUYECKUX
3aJlaHui B BUJIE KOHTPOJBHBIX paboT u TecTupoBaHue. [Ipu BeinmoaHeHnu 1adbopaTopHbIX paboT
OILICHUBAETCsl TeXHUKA BhIoNHEHUs JIP, oopmienne npoTokona, opopmieHUE U copepKaHHE
OTYETOB, BKJIIOYAIOIIEE pacyeThl TEPMOAMHAMHYECKUX U (U3NYECKUX BEJIUYUH, BBIBOJ
pa3MepHOCTH, YMEHHE MIPEJICTABICHNS U BBIMOJTHCHUS 33JJaHUI 10 rpaguuecKkoMy MaTepuaty,
BBIIIOJIHEHUE IPAKTUYECKUX 3a7aHui 1o teme JIP.

Otcuer mo kaxnou JIP omenuBaercs B 4 Oamwa. Kpurepuum onenuBanus otdera 1o JIb
[ (S13% {0115 (N

a) HarucaHa 1einb JIb u kpatkoe Teopernueckoe ooocHoBanue (0.5 0),

0) mpuBeneHbl POPMYJIBI U pacueTa U ypaBHEHUsI XuMu4eckux peakiuii (0.5 6),

B) MPaBUJIBLHO BBHIMOJIHEH PAacyeT COOTBETCTBYIOIIMX BEJIMYWH, BBIBEJICHBI Pa3MEPHOCTH ITHUX
BEJIMYMH, IpOBe/ieHa (ITPH HEOOXO0AUMOCTH ) Trpadudeckas 00padoTka pe3ynbTatoB (2 0),

I') MPOBEICHA CTATUCTHYECKas 0O0pa0OTKa pe3ylIbTaTOB WJIM BBHIMOJTHEHBI MPAKTHYCCKHEC
3amanus (B 3aBHUCHMOCTH OT BHJa JabOOpaTOpHOIl paloThl), CIENaH BBIBOJA MO IMOJIY4YEHHBIM
pe3ynbratam (1 0).

n) Ilocie TpexkpaTHOrO BO3BpAIICHHsS OTYETa CTYACHTY OIICHKA 3a OTYeT CHIDKaeTcs Ha 1
Oasni.

e) [MoompurensHo naetcs 1 6 32 CBOEBPEMEHHOE M KaUeCTBEHHOE HAMMCAaHUE BCEX OTUETOB.
[Mpenycmorpero 4 cobecemoBaHUsl 1O TEOPETUYSCKOMY MaTepHally B BUJE KOJUIOKBHYMOB.
Kaxxnas Tema orieHHBaeTCs MakCUMYM B 5 OaJljioB.

[IpenycMoTpeHo 4 MpakTUYECKUX 3aJaHil B BHJIC KOHTPOJIBHBIX paboT. Kaxxaass KOHTpOIbHAS
paboTa OleHUBaeTCsI MAaKCUMYM B 5 0aslioB.

[Ipenycmorpeno 3 rectupoBanusi. Kaxplif TECT OIIEHUBAETCS MAaKCUMYM B 5 0aJUIOB.

0) IPOMEXXYTOYHAS ATTECTAINS - IK3AMEH

O1eHKa «OTJINYHOY .

chOpMUPOBAHHBIE U CHCTEMaTHU3WPOBAHHbIE 3HaHUA mpeamera «Dusznueckas XUMHSL.
XI/IMH‘I@CK&X TepMOJII/IHaMI/IKa)), C(bOpMI/IpOBaHHI)Ie YMeHI/ISI 158 HaBBIKH KOMIIJICKCHOT' O
WCIIONBb30BaHUSI 3aKOHOB TEPMOJMHAMHMKH, NPUMEHEHUsS METOJOB M TMOAXOJOB JaHHOU
JUCHUITIIUHBI HpI/I peHIeHI/II/I yqe6HHx nu HpaKTI/I‘—IeCKI/IX 3a1a4 pa3.]'II/ILIHOl"0 ypOBHSI CIIOXKHOCTHU.

Ouenka «xopouo»:

B LIeJ0OM, C(pOPMHUPOBAaHHBIE, HO COJIEpKallMe OTIeNbHbIE MPOOEIbl 3HAHUS MpeaMeTa
«Du3nveckas XUMHA. XUMHYECKass TEPMOJINHAMIKAY, YMEHUE TIPUMEHSITh METOABI M ITOJIXOIbI
M3y4yaeMON JMCUUIUIMHBI MPU PElICHHH YYeOHbIX M NPAKTUYECKUX 33/7a4 C MUHUMAJIbHBIM
KOJMYECTBOM OIIMOOK HEMPUHIUIHUAIBHOIO XapakTepa, HaJIW4Yhe HaBBIKOB IPHUMEHEHUs
METOIOB M MOJXO0J0B U3y4yaeMOM JUCIHILIUHBI MPH PEIICHUH Y4eOHBIX M MPAKTHUYECKUX 3a7a4
6a30BOr0 ypOBHS.

OueHka «y10BJIE€TBOPUTEIbHO»:
HECHCTEMATU3UPOBAHHbIC 3HAHUS mpeamera (BiajeeT MOHATHUHBIM  ammapaToM
XUMHUYECKON TEPMOJAMHAMUKHU, 3HAET OCHOBHBIE 3aKOHBI, MOXET MPUBECTH OTAEIbHbBIE IPUMEPHI
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UCIOJIb30BAHUSA ITUX 3aKOHOMEPHOCTEH NpH PEIICHUM KOHKPETHBIX MPAKTHYECKUX 3ajad, HO
JOIYCKaeT HETOYHOCTH B (DOPMYJIMPOBKAX M BBIBOJIAX), YaCTHYHO CHOPMHUPOBAHHBIC YMEHHS U
HaBBIKM: JIONYCKAaeT HETOYHOCTH U OUIMOKU B MPUMEHEHHH NOJIYYEHHBIX 3HAHUHN NP PEeLICHUU
pacyeTHbIX U rpaduyecknx y4eOHbIX 3a/1a4 0a30BOTO YPOBHS.

OIIeHKa «HEYAOBJICTBOPUTEC/IBHO:

(dparmMeHTapHO€E 3HaHME MpEeIMeTa, OTCYTCTBHE YMEHHUI M HaBBIKOB IPUMEHEHUS METO/I0B
Y TOAXO0JI0B M3Y4aeMOH JUCIUILIMHBI TIPU PEHICHUH Y4eOHbIX 33a7a4 0a30BOTO YPOBHS.

Pa3paborumnkmn:

L
/ }@ L’/L"/;
&

npodeccop JI.b. benbix

[Tporpamma cocraBieHa B coorBercTBUM ¢ TpeboBanusimMu @I'OC BO u yyerom pexoMeHaanui
[TOOII no nanpasnenuto noaroroBku 04.03.01 — «Xumwusi», HaMpPaBICHHOCTh «XUMHS HEPTH U
razay.

[TporpamMmma paccMoTpeHa Ha 3acefqaHuu Kadeapbl PU3NICCKOW M KOJUIOMJIHONH XHMHUU «26)»
anpens 2024 r.

iy
[Mpotokosn Ne 9 H.o. 3aB. kadeapoit p /-@ Lw.z/; / JLb. Benbix /

Hacmosuwas npoecpamma, He Mmoocem ©Ovimb 60cnpouzsedeHa Hu 8 Kaxkou @opme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenuss Kagheopul-pa3spabomuuxa npocpammol.
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