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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. oOyuuThb CTYIEHTOB TEOPETUUYECKHUM OCHOBAM XHMHYECKON TEPMOJMHAMUKH U UX
NPUMEHEHUIO ISl pPEUIeHHs] MPAaKTUYECKUX 3aJad IPU ONUCAHUU CBOWCTB PacTBOPOB,
($a30BbIX U XUMUYECKUX MTPEBPALICHHUI;

2. 3aKpenuTh HEOOXOIWMBIH TOHATHHHBIM ammapaT BaXHEHIIUX pa3/eiOB XUMHYECKON
TEPMOJIMHAMUKY;

3. cdopmMupoBaTh y CTYIEHTOB HABbIKM AaHAJIU3UPOBATh U HHTEPIPETHPOBATH PE3YJIbTAThI
XUMHUYECKHX OKCIEPUMEHTOB TIPH HCCICIOBAHUU CBOWCTB pacTBOpPOB, (Da30BBIX W
XUMHUYECKHUX MPEBPALICHUI C MpPUMEHEHHEM 3aKOHOB U 3aKOHOMEPHOCTEH XHMUYECKOU
TEPMOJIMHAMUKH;

4. cdopmMupoBaTh YMEHHs] M HaBBIKH MPOBOJIUTH CTaHAAPTHBIC OMEpAIU AJsl OMpeAeseHUs
XUMHYECKOTO M (Pa30BOTO COCTaBa BEIIECTB M MaTepUAIOB Ha MX OCHOBE, padoOTaTh C
XUMHUYECKHMH BEIIECTBAMH C COOJIOJICHUEM HOPM TEXHUKH OE30MaCHOCTHU; MPEICTaBIAThH
pe3yNbTaThl paboThI B BUJIE OTYETA IO CTAHIAPTHON POopME Ha PYCCKOM SI3BIKE.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucruiumaa «®Du3udeckas xuMmusa. XUMHYECKas TEPMOJUHAMHKA»
OTHOCUTCS K O0OsI3aTCIIbHOM YacTH NPOrpaMMbl, a HMEHHO, K 0a30BBIM JUCITUIUIMHAM
npodeccruonaiproro ukiaa (61.0.24).

2.2. ]l n3ydeHus NaHHOW y4eOHOH TUCITUTUIMHBI HEOOXOJMMBI 3HAHUS, YMEHUS i HABBIKH,
dbopMupyeMbie MTPEANIECTBYIOMUMHU AUCIUIIITMHAMH, 2 UMEHHO!

«Matemarukay (51.0.10),

«Mexanuka 1 Monekyispras dusuka» (51.0.13),
«O6mas xumust. Xumus Hemetamuios» (b1.0.16),
«Merannrueckas 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 JHUCIUIUINH, ISl KOTOPBIX HEOOXOIMMBI 3HAHUS,
YMEHHUsI U HaBbIKU, GOpMUpPYEMbIEC JaHHON y4eOHON AUCIUTIITMHOM:
«Dusndeckas XUMHUs. DINEKTPOXUMHUsL. XUMHUYecKas KuHeTrka u katanusy (b1.0.25),
«Bpicokomornekysipubie coequaenus» (b1.0.26),
«Xumu4eckrue OCHOBBI Onosorndeckux cucrem» (b1.B.12),
«Komnouanas xumus» (b1.B.03),
«Xumust moHomeposy (b1.B.J1B.03.02),
«DPU3MKO-XUMHSI TOBEPXHOCTHO-aKTUBHBIX BemecTB» (b1.B.J1B.02.02),
«CoBpeMeHHbIe MeTo bl TouMepHoi xumun» (b1.B.J1B.07.02),
BBITIOJTHEHHS BBIMMYCKHBIX KBAIH(DUKAIIMOHHBIX PaboT u (GopMupoBaHus MpodheccCHOHATBLHBIX
KOMIIETEHITHI



I1l. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

[Ipouiecc ocBoeHUsT OUCHUIUIMHBI HampaBieH Ha (QOPMHUPOBAHUE KOMIICTEHIIHIMA
(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 JTUCHUIIJIHHE, COOTHCCCHHbBIX C

HHIUKATOPpAMH JOCTHKCHHUSA KOMIIeTeHIInii

Komnerenuus HNuaukaropsbl Pe3ysabTarsl 00y4yeHus
KOMIIeTEeHLM
OIIK-1. HJIK onk-1,2 3HaTh: TEOPETUYECKUE  OCHOBBI
Cnocoben ananmm3upoBats u | [Ipemmaraer (busnueckoi XUMUU: 3aKOHBI
UHTEPIPETUPOBATH UHTEPIIPETALNIO XUMHYECKON TEPMOJUHAMUKU;
pe3yNbTaThI XUMHUYECKHX | Pe3yJbTaTOB COOCTBEHHBIX | (pa3oBbIe, XUMHUYECKUE u
9KCIIEPUMEHTOB, HA0IIOIEHUH | SKCIIEPUMEHTOB U a7IcopOLIMOHHbBIE paBHOBeECHS,

Y U3MEPECHUU

PaCcYETHO-TEOPETUUECKUX
paboT ¢ UCIOJIb30BAHUEM
TEOPETUYECKUX OCHOB
TPaJULIMOHHBIX U HOBBIX
pa3zenoB XUMUHU

IMPAKTUYCCKOC IMPHUMCHCHUC BBIBOJIOB
TCPMOAUHAMUKHA JJIA PCUICHUA
MMPAKTUYCCKUX 3ada4

YMeTh: penats TUIOBBIE YHCIICHHBIC
U TpaduvecKre yIeOHbIC 3a1aUH:
BBITIOJIHATH TEPMOJAMHAMHUYCCKUE
pacueTsl; MPOBOAUTH 00PabOTKY,
NICPBUYHBIN aHAIN3 U UHTEPIPETALIUIO
PE3YJIbTaTOB COOCTBECHHBIX
IKCIEPUMEHTOB M PACUCTHBIX 337124
110 XUMUYECKOH TEePMOAMHAMUKE C
NPUMEHEHHUEM €€ OCHOBHBIX 3aKOHOB
Y 3aKOHOMEPHOCTEN

OIIK-2.
Cnoco0eH  mpoBOAUTH  C
COOJIIOJIEHEM HOPM TEXHUKHU

UKonk:.1
PabGoraer ¢ XUMHUYECKUMU
BELIECTBAMU C

Biaajgern:
HaBbIKaAMHN HpOBGI[GHI/ISI XUMHUYCCKOTI'O
Y TEPMOXUMHUUYECKOTO IKCIIEPUMEHTA C

0€30MacHOCTH  XMMHUYECKH | COONII0IEHNEM HOPM MIPUMEHEHHEM 0o0opyaoBaHus
DKCIEPUMEHT, BKJIIOYasl | TEXHUKU O€30MaCHOCTH XUMHUYECKON nabopaTtopuu c
CHHTE3, aHalu3, H3y4CHHE coONIoIGCHUEM TpaBUI U HOPM
CTPYKTYpBbI U CBOIICTB TEXHUKU 0€30MaCHOCTH
BEIIECTB U MaTepHaos, HJ[Konk2.3 YMerh: IpOBOINUTE XUMUYECKHE U
UCCIIE0BaHME TMpoueccoB ¢ | [IpoBoguT  cTaHmapTHBIE | TEPMOXMMHUYECKUE DKCIIEPUMEHTHI 110
UX y4acTUEM orepanuu JUIs | TIpeAJIaraéMbIM METOAMKAM.
OInpeeIeHus Buaanerb:  HaBblkaMu  00pabOTKH
XUMHUYECKOTO U (a30oBOro | pe3yabTaToB SKCIIEPUMEHTA.
cocraBa BEIIECTB U
MaTepuajoB Ha UX OCHOBE
OIIK-6 HJIKonxs.1 YMeTb: TpeacTaBIATb PE3YJIBTATHI

CniocoOeH npeicTaBIsATh
pe3ynbTaThl CBOCH pabOTHI B
YCTHOW M MUCHbMEHHOU (opMme
B COOTBETCTBUU C HOPMaMHU U
MIPaBWJIAMU, TIPUHSATHIMH B
npodheccCuoHaTEHOM
cool1ecTBe

IIpencrasnsier pe3yabTaThl
paboThI B BUJIE OTUYETA O
cTaHaapTHOU (opme Ha
PYCCKOM SI3BIKE

TEPMOXUMHYECKUX  DKCIEPUMEHTOB,
HCCIEOBaHUN CBOWCTB pPacTBOPOB,
(ha30BBIX ¥ XUMHYECKUX PABHOBECUI B
BH/JIE OTUETA COTJIIACHO TPeOOBAHUSM B
TAaHHOM 00JIACTH XUMUHU




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 JUCHUIJIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHUI M OTBEJIEHHOI0 HA HMX
KOJIMYECTBAa aKaJeMHYeCKUX YaCOB

Bunp! yueGHOI paboThI, BKIIOYAsi CAMOCTOSTEIbHYIO paboTy
00y4aromuxcs U TPYA0EMKOCTh
g* (B yacax) DopMBI TEKYIIETO
g KonrtakTHas paboTa mpenoiaBaresns ¢ KOHTPOJIA
0 ' CIIEBaEMOCTH,;
Ne i/t Pasznen nucounivHbl/TeMBL @) 00y4aIOIMMHCS = y o
S o dopMa MpOMEKYTOUHON
R B
JlabopaTopHBIE 3aHATHS g3 arrecratiu
Mextruu s ik KCP + 28 (no cemecmpam)
Bcero uacos IIPAKTUYECKasd | KOHCYJbTALUU c% )
IMOATOTOBKA + KO O =
1 BBenenue. 2 - - - - -
ITepBEIit 3aKO0H TEPMOAMHAMHUKH Tposepia oT4eToB 110
2 p p ' 5 10 36 36 4 28 | JIP, nposepxa KP,
Tepmoxumus.
KOJUIOKBHYM, TECT
3 BTopoii 3aKk0H TepMOANHAMUKH 5 4 2 2 2 6 | Hposepxa KP,
KOJUIOKBUYM
XapaktepucTuieckne QyHKINH. Iposepxka KP,
4 TepMmoauHaMu4yeckre NOTEHINAIIBI 5 6 8 8 2 8 KOJUIOKBUYM, TECT
5 Tperuii 3aK0H TEPMOIMHAMUKH 5 2 - - - -
Tepmoaunamuka pactsopos. Ilaprnansneie IIpoBepka OTYETOB IO
6 MOJIbHBIE BETUUHHBI 5 4 4 4 2 8 JIP, KOJTOKBHYM




Buel yueOHOM paOoThI, BKIIIOYAs CAMOCTOSTEIBHYIO paboTy
00y4aromuxcst U TPYyA0EMKOCTb

g (B yacax) DopMBI TEKYILIETO
g KonrtakTHas paboTa mpenoiaBaresns ¢ KOHTPOJIA
0 ! CIIEBAEMOCTH;
Ne i/t Pasnen mucoumiinHbl/TeMBL @) 00yHaIOIIMMHCS = y o
o ®opMa MpOMEKYTOUHON
= 2
JlaGopaTopHble 3aHATHA 28 arrecranuu
p— s ik KCP + 28 (no cemecmpam)
Bcero yacos [IPAKTUYECKAsd | KOHCYJIbTALUU C% )
HOJTOTOBKA + KO O =
7 TepMOIMHAMUKA UICATBHBIX PACTBOPOB. 5 6 12 12 2 g | IlpoBepka oT4€TOB 11O
JIP, KOJUTOKBUYM, TECT
8 TepmoMHaMKKa peaIbHBIX PAaCTBOPOB 5 2 - - 1 2 | KonnokBuym
[IpoBepka oT4ETOB 11O
®Da30BbIC PABHOBECHUS B JIP, mpoBepka
9 OJIHOKOMIIOHEHTHBIX CHCTEMaX 5 4 8 8 8 [IPAKTHYECKUX 3a[aHMUiT
KOJUTOKBUYM
[IpoBepka oT4eTOB 11O
@®a30BbI€ paBHOBECHS B JIP
pOBEpKa
10 5 3 12 12 2 8 > POBEP 3
JIBYXKOMITOHEHTHBIX CUCTEMax IPAKTHYECKHUX 3a[aHU
KOJUTOKBUYM
[IpoBepka oT4ETOB 11O
®a30BbIE paBHOBECHS B JIP
pOBEpKa
11 5 1 12 12 1 10 | 1POBEP y
TPEXKOMITOHEHTHBIX CUCTEMaxX IPAKTHYECKHX 3a/JaHHUI,
KOJUTOKBUYM
[IpoBepka oT4ETOB 11O
12 XUMHYECKOE paBHOBECHE 5 8 14 14 2 16 | JIP, mpoBepka KP,
KOJUIOKBHYM, TECT
13 TepmoanHaMuka HeOOPATUMBIX IPOIIECCOB 5 - - - 1 - -
Htoro uyacon 52 108 108 25 103 | DOxk3ameH (36 u), 3aueT

[Tpumeuanue: KP — konTponbHas pabora, JIP — naboparopHas padora.




B paboueii npocpamme no oucyuniure npu 6bINOIHEHUU 1AOOPAMOPHLIX pabom npedycMompena npaKmuieckas n0020Mmo6Ka 8 8Uude GblNOJHEeHUs.
OMOENbHBIX 8UO08 Pabom, CEA3AHHBIX C DYOYWell NPOpheCcCUOHANbHOU 0essMeNbHOCTbIO

4.2 Tly1aH BHeayIMTOPHON caMOCTOSITe/ILHOH Pa6oThl 00y4alouXxcs M0 JUCHUIIHHE

CamocrosTenpHas paboTa 00y4aronmxcs

Y4eOHO-METOINYECKOE

Cemectp Hassanue pasznena, TeMbl . Cpoxu Satpatsi | Ouetouoe ooeeneucrte i
Bua camocrositenbHON paboThI BpPEMECHH CpPENCTBO CaMOCTOATEIEHON
BBINOJIHEHHS (uac) paboTsI
IIepBbIil 3aKOH TEPMOAVHAMUKH. [Togroroska oryera no JIP [IpoBepka Meroaunueckue
5  |Tepmoxumus «OrnpeneneHue TemjI0BOro 3Ha4YCHUs 2 oTyeTa 1o YKa3aHHUs
KJIOPUMETPAY. pabore. YO «Tepmoxumus»
5  |llepBslii 3aKOH TEPMOIUHAMHKHU. IToaroroBka otyera o JIP IIpoBepka Metoanueckue
Tepmoxumus «OmnpeneneHne TEIIOTH 00pa30BaHUS 2 oT4eTa 1o yKa3aHus
KPUCTAJJIOTUAPATOB COJIEH» pabore. YO «Tepmoxumus»
5  |IlepBblii 3aKOH TEPMOAMHAMUKHY. Pemenue 3anau no teme «llepsoe IIpaktnyeckue | COOpHUK 3a1a4 1O
Tepmoxumust Hayajo TepMOJANHAMUKU. PU3nyeckue 2 3aJlaHus 10 U3HYECKON XUMUHN
CUCTEMBI» TEME
5  |[IepBblii 3aKOH TEPMOJUHAMUKH. [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo COopHuK 3a/1a4 110
Tepmoxumus teMe «lIpumMeHenue nepBoro 3akoHa 4 IIpoBepka du3nueckoit xumMmun
TEPMOJAMHAMUKY K (PU3HUECKUM KOHTPOJIBHON
cucreMam» paloThI.
5  |IlepBblii 3aKOH TEPMOIUHAMUKHY. [Togroroska oryera no JIP [IpoBepka Meroaunueckue
Tepmoxumus «Ornpenenenue TemIoThl 2 oT4era o yKa3aHus
HEUTpaIU3aLAN» pabore. YO «Tepmoxumus»
5  |IlepBblii 3aKOH TEPMOAMHAMUKH. ITogroroska oryera mno JIP IIpoBepka Meroaunueckue
Tepmoxumus «Omnpenenenue TEI0Th TOPEHUs 2 oT4eTa 1o yKa3aHus
OPraHUYECKUX BEIECTB) pabote. YO «TepMoxumus»
5  |IlepBblii 3aKOH TEPMOAUHAMUKH. Pewenune 3anau no reme «llepsoe COopHHUK 327124 110
Tepmoxumus Hayajo TepMOJNHAMUKHU. Pacuer 5 [IpakTuueckue |puzndeckor XUMHH
TETUIOBBIX 3((PEKTOB XUMUYECKHX 3a/laHus 110
pEAKIIHIN teme. YO




CamocrosTenpHas paboTa 00y4aronmxcs

Y4eOHO-METOINYECKOE

Cemecrp Haspame pasiens, TeMEL c 3aTpatbl Onenoynoe obecreueHue
) OKH %I
’ Bua camocrositenbHON paboThI P BpPEMECHH CpPENCTBO CaMOCTOATEILHON
BBITNTIOJIHCHUSA a6OTBI
(dac.) p
5 [TepBblii 3aKOH TEPMOAUHAMHUKH. VYcrnas Cwm. Ne 1, 2 B ciucke
Tepmoxumust Oecena; pEeKOMEHTyeMOH
[ToaroroBka K KOJUIOKBUYMY IO TEME
. S) MIPaKTUYECKHUE |[JIUTEPATYPHI
«IlepBblii 3aKOH TEPMOIUHAMUKHI
3a/1aHUs 10
TeMe
5  |IlepBblit 3aKOH TEPMOJAUHAMUKH. [ToaroroBka Kk KOHTPOJIBHOM paboTe [IpoBepka COopHuK 3a/1a4 110
Tepmoxumust «Pacuer TermnoBsIx 3P PexToB 4 KOHTPOJIbHOH  |(DH3MYeCKON XUMUN
XUMUYECKUX PEAKLUN» paboThL.
5  |Bropoii 3aK0H TepMOIMHAMUKU [Ipaktuueckue |COOPHUK 3a7a4 MO
Pemenue 3agau no reme «Bropoe N
4 3aJlaHus 10 du3nUecKo XumMun
Hayajuo TEPMOJIMHAMUKHU
teme. YO
5  |BTopoii 3aKOH TepMOJAMHAMUKHU VYcrHas COopHuK 3a1a4 10
IloaroroBka K KOJUIOKBUYMY I10 TEME Oecena; du3nueckoit xumMmun
«BTopoii 3aKOH TepMOAMHAMUKH. 6 MIpaKTUYECKHE
TepMoanHaMUueCKHE MOTEHIIMAIIBI 3a/1aHus IO
TEME.
5  |Bropoii 3aKk0H TepMOIMHAMUKU ITonroToBka K KOHTPOJIBHON paboTe IIposepka COopHUK 327124 110
«BTOpo# 3aKOH TEPMOAUHAMUKH. 4 KOHTPOJBbHON |(PU3NUECKON XUMHH
TepMoaMHaMUUECKHE MOTEHIIMAIIBI paboThI
5 |TepmomnHammka pacTBOPOB [ToaroroBka otuera mo JIP IIpoBepka Mertonnueckue
«Ornpenenenune napuuaibHON MOJIbHON 4 oT4eTa Mo yKa3aHus
SHTAJIbIIUU PACTBOPEHHUSI COJIH. pabore. YO «Tepmoxumusi»
5 |TepmommHamMmKa pacTBOPOB Mertonuueckue
PMOA p p IToaroroBka otyera o JIP a
. ykazanus «Da3zoBbie
«OrnpeeneHue MOJIEKyIIpHOH MacChl
4 [IpoBepka PaBHOBECHSI OJTHO- U
BELIECTBA KPUOCKOINYECKUM
oTyeTa 1o JIBYXKOMIIOHEHTHBIX
METOJIOM)
pabore. YO  |cucteM. PacTBOpBI»




CamocrosTenpHas paboTa 00y4aronmxcs

Y4eOHO-METOINYECKOE

Cemectp Ha3Banue pa3znena, TeMbl C 3atpathi | Ouenotroe ooecnerennte
) OKH %I
P ’ Bua camocrositenbHON paboThI P BpPEMECHH CpPENCTBO CaMOCTOATEILHON
BBITNTIOJIHCHUSA a6OTBI
p
(dac.)
5 |TepmonnHaMuka pacTBOpPOB [Ipaktuyeckue (COOPHUK 3a/1a4 11O
[IpakTrueckue 3agaHus 110 TEME M
4 3a/1aHus 10 buznyecKoil XuMun
«PacTBOpPBI HEANEKTPOIUTOBY
teme. YO
5 |TepmoanHamuka pacTBOPOB VYcrHas Cwm. Ne 1, 2. B ciucke
Oecena; peKoMeHayeMoi
[ToaroroBka K KOJUIOKBUYMY 110 TEME
6 MPaKTUYECKHUE |IIUTEPATypPhI
«PacTBOpPBI HEANEKTPOIUTOBY
3a/1aHus 110
TEME
5 |Da3oBbie paBHOBECHS B Meroaunueckue
OJHOKOMIIOHEHTHBIX CUCTEMAaX [Togroroska oryera no JIP ykazanus UI'Y
«Omnpenenenue gaBiaeHUs 4 «®DazoBbie
HACBIIICHHOTO [1apa WHINUBHIyaJIbHBIX [IpoBepka PaBHOBECHSI OJITHO- U
KUIKOCTEN» oTyeTa 1o JIBYyXKOMITOHEHTHBIX
pabore. YO  |cucteM. PacTBOpBI»
5  |®a30Bble paBHOBECHUS B Meroaunueckue
OJHOKOMIIOHEHTHBIX CHUCTEMaXx ykazanus UT'Y
[Toxroroska oruera mno JIP
«®Da3oBble
«Ornpeenenue 1aBpneHus AUCCOUAINU 4
[IpoBepka PaBHOBECHSI OJTHO- U
KPUCTAJIIOTUAPATAY
oT4era o JIBYyXKOMITOHEHTHBIX
pabore. YO  |cucteM. PacTBOpBI»
5  |®a3oBble paBHOBECHUS B ITogroroska oryera no JIP «3yuenue IIpoBepka Meroaunueckue
JIBYXKOMIIOHEHTHBIX CHCTEMAX JIBYXKOMIIOHEHTHOW CHUCTEMBI C OT4YeTa 10 ykazanus UI'Y
OTPaHUYEHHOMN B3aMMHOU 4 pabore. «l"ereporeHnbie
PacTBOPUMOCTBIO B KUIKOM KonTponsHoe |da3oBbie
COCTOSIHUM» 3amanue. YO  |paBHOBECHSI»




CamocrosTenpHas paboTa 00y4aronmxcs

Y4eOHO-METOINYECKOE

Cemectp Ha3Banue pa3znena, TeMbl C 3atpathi | Ouenotroe ooecnerennte
- OKH "
P ’ Bua camocrositenbHON paboThI P BpPEMECHH CpPENCTBO CaMOCTOATEILHON
BBITNTIOJIHCHUSA pa60TbI
(dac.)
5 |Da3oBble paBHOBECHUS B IIpoBepka Meroauueckue
JIBYXKOMIIOHEHTHBIX CUCTEMaXx [ToaroroBka otuera no JIP «M3yuenue oT4eTa 1o ykazanus UT'Y
paBHOBECHSI IBYXKOMIIOHEHTHBIX 4 pabore. «I"ereporenHsie
KUJKUX PACTBOPOB C TAPOM» KonTponbHoe |dazoBbie
3amanne. YO |paBHOBECHS
5 |Da3oBbie paBHOBECHS B Meroaunueckue
TPEXKOMIIOHEHTHBIX CUCTEMAaX [Togroroska oryera no JIP «3ydenue yKa3aHus ury
B3aMMHOM PACTBOPUMOCTH TPEX 4 [IpoBepka «I"eTeporeHHble
KHUJIKOCTEH oTYeTa 1o ¢dazoBbic
pabdore. YO  |paBHOBECHsI»
5  |®a3oBbie paBHOBECHS B IIpoBepka Metoanueckue
TPEXKOMIIOHEHTHBIX CUCTEMAaX [Togroroska oryera no JIP oT4eTa 10 yKa3aHus ury
«IlocTpoenue nuarpaMmsl IJIaBKOCTH 6 pabore. «['eTeporeHHsble
TPEXKOMIIOHEHTHOU CHCTEMBI» KonTponbsHoe |da3oBbie
3amanue. YO  |paBHOBECHSI»
5  |Xumuueckoe paBHOBECHE Mertonnueckue
IToaroroska oryera no JIP «3yuenue ykazanusa UI'Y
XMMHYECKOTO PAaBHOBECHSI TOMOT€HHOU 3 IIpoBepka «"ereporeHHbIe
peakuuu B pacTBOpE» oT4era o ¢azoBble
pabore. YO  [paBHOBeECHS»
5 | XuMHYecKoe paBHOBECHE [Ipaktuyeckue | COOpHUK 3a/1a4 1O
Pemenue 3anau no teme «@da3oBbie U .
4 3a/1aHMs 110 buznyeckoil XuMun
XUMHUYECKHE PABHOBECHS
TEME
5  |Xumuueckoe paBHOBeCUE VYcrHas Cwm. Ne 1, 2. B ciucke
Oecena; pEeKOMEeHyeMon
IloaroroBka K KOJUIOKBUYMY I10 TEME
6 MIPAaKTUYECKHUE |IIUTEPATyPhI
«Xumuueckoe U (pazoBoe paBHOBECUS»
3aJ1aHus 10
TEME
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CamocrosTenpHas paboTa 00y4aronmxcs V4eGHO-METOUIECKOS
Cemectp Hazpanue pa3zznena, TeMbl C 3atpathi | Ouenouroe ooecneserme
) OKH %I
P ’ Bua camocrositenbHON paboThI P BpPEMECHH CpPENCTBO CaMOCTOATEILHON
BBIIIOJIHCHUA 60TBI
(dac.) pa
5  |Xumuueckoe paBHOBECHE N [IpoBepka COopHUK 3a/1a4 110
[TonroroBka K KOHTPOJIBHOU paboOTE 1O . M
4 KOHTPOJIbHOH  |(PHU3HYECKON XUMUH
TeMe «XHUMHUYECKOE PaBHOBECHE
paboThI
O01mast TPYA0EMKOCTh CAMOCTOSITEIILHOM PabOThI IO TUCITUILIMHE (4ac) 103
Brogker BpeMeHHM CaMOCTOATEIbHOH padoThl, MPe1yCMOTPEHHBbIH Y4eOHBIM IUIAHOM /1JIs1 103
JAHHOW TMCIMIJIMHBI (Yac)

Konmaxmmuas paboma modicem Obimsb ayOumopHoil, 6HeayOumopHoU, d Mmakice nposooUmsCsi 8 J1eKMpPOHHOU UHDOPMAYUOHHO-00PAZ068aAMENbHOU
cpeoe.
Koumaxmmnas paboma npu npogederuu yueOHvIX 3aHAMUL N0 OUCYUNTUHAM (MOOYIAM) 8KIIOYAem 8 ceOs:
3aHAMUA JTeKYUOHHO20 Muna (leKyuu u umvie yuyeOmvie 3aHaAmus, npedyCmMampusauue npeumyuecmseeHnylo nepeoayy yuebrou ungopmayuu
nedazocudecKumu paboOmHUKamu Opeanu3ayuy u (i) 1uyamu, nPpUeieKaemMbiMyu Opeanusayuell K peaiu3ayur 0o6pazoeamenbHulX npocpamMm Ha UHbIX
VCI08UAX, 00YYAIOUWUMCSL),
3AHAMUSL CEMUHAPCKO20 MUNA (CEMUHAPbL, NPAKMUYEeCKUe 3aHAMUsL, NPAKMUKYMbl, 1a60pamopHsle pabomsl, KOJIOKEUYMbL U UHbIE AHANOSUUHbLE
3aHAMUL),
2PYnnosvie KOHCYIbmayuu,
UHOUBUOYATILHYIO pabomy 00y4aruuxcs ¢ nedazoesudecKuMu padomHuKamy opeanu3ayuu u (Uiu) 1uyamu, npusieKaeMvlMu opeaHuzayuel K
peanuzayuu 06paz08amebHblX NPOSPAMM HA UHBIX YCIOBUSX (8 MOM YUCTe UHOUBUOYATIbHbIE KOHCYIbMAYUU);
UHYIO KOHMAKmMHYI0 pabomy (npu HeobXo0umocmu), NpedycMampusarouyio 2pynnosyro uid UHOUBUOVAIbHYI0 pabomy o00y4anowuxcs ¢
neoazoeudeckuMu paboOmHUKamMu Opeanu3ayuy u (i) Iuyamu, NPUeieKaemMviMy Opeanusayuell K peai3ayuu 00paz0eamenbHblX NpoSPaMM HA UHBLX
VCILOBUSX, ONpedesieMylo op2anu3ayuell CamocmosmenbHo.
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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
($u3NIECKOil XUMHH — CTPOCHHE BEILECTBA, XMMUYECKAsl U CTATUCTUYECKAst TEPMOIMHAMHUKA,
XUMUYECKas KUHETUKa, KaTallu3, JIEKTpOXUMUU. IIpOHHKHOBeHME (PU3MUECKON XMMHUU B
CME)KHBIC HAYKHU U BIUSHHUE Ha UX pa3BUTHU. MeTo bl (PU3NYECKON XUMUH.

2. OCHOBBI XMMHY€CKO# TEPMOIUHAMUKHI

2.1 llepBblii 3aK0H TepMoauHAMHUKH. TepMoxumust

2.11 TepmoanHamMHKa KaK MaKpPOCKOIMYECKOE YYEHHE O MpeoOpa3oBaHUSAX DHEPTUU U
BelIlecTBA.  TepMOAMHAMUYECKHE CHCTeMbl, wux Kkiaccupukamus. CocrosHue
TEPMOIMHAMHUYECKON CUCTEMBI, TIOHATHE ITpoliecca, UKINYecKoro nporuecca. O0parumele
U HeoOpaTuMble mpolecchl. VIHTEHCHBHbIE M 3KCTEHCUBHBIC BEJIMYMHBL. YpaBHEHUE
COCTOSIHUSL HJEAJbHOIO U peanbHOro raszoB. IloHatuss — sHeprus, Temuiora, pabora.
IIpeoOpa3oBanue TEMIOTH B padOTY, TEIIOBbIE MAalIMHbI. TernoTa 1 padoTa Kak (GyHKLIUU
nporecca. [lepBplii 3aKOH TEPMOAMHAMHUKH, €r0 OCHOBHBIE (DOPMYIHUPOBKH U
aHaJMTHYEeCKHE BhIpakeHUs. CBOICTBa BHYTPEHHEH SHEPruM Kak (PYHKIHUU COCTOSHHS
cucreMbl. Temora u paboTel paziauuHoro poxa. IlpunoxeHue nepBoro 3akoHa
TEPMOJUHAMUKH K (PU3HUECKUM (M1€aIbHBIM) CUCTEMAaM.

2.1.2  Tepmoxumusi. [lpunoxeHus TmepBOro 3aKOHA TEPMOAMHAMHUKH K XHMHUYECKUM
nporeccam. [lonstue TemnoBoro 3¢ddexkra XUMUYECKOM peakuuu. DHTAJIbIMS. 3aKOH
I'ecca u ero cnencteust. CTaHgapTHBIE COCTOSIHYS M CTaHJAPTHBIE TETUIOTHI XUMHUYECKUX
peakuuii. TeruoTel cropaHus. OHEPrUs XUMHUYECKHX CBA3€i. OLIEHKa DSHTaIbIUM
XUMUYECKHX peakuuii mo sHeprusim cBszed. Ternoemkocts. CBsizb Cp u Cv s
ujeanpHOro rasa. YpaBHeHue Mailepa. IlonutponTHble mpoLecchl. 3aBUCUMOCTb
TEIUIOEMKOCTH  OT  Temmeparypbl. 3akoH  Kupxrodpda.  HuterpamphHas
muddepeHnnanbHas TeII0Thl paCTBOPEHUS. DHTANBIINKU 00Pa30BaHUs HOHOB B paCTBOpax.
Temora conbBatanuu noHos. Lukn bopra-Xabepa.

2.2 Bropoii 3aK0H TepMOAUHAMHKH

2.2.1 Bropoii 3aKOH TepMOJAWHAMHMKH M ero (GopMmynupoBkd. L{ukn KapHo. DHTponus Kak
(bakTOp AKCTEHCUBHOCTH TEIIOTHI OOpAaTHMBIX INPOLECCOB, KaK TEIJIOBas KOOpAMHATA
coctosiHusl. [IpuMeHeHrne BTOPOTO 3aKOHA TEPMOJWHAMHKH K W30JIMPOBAHHOW CHUCTEME.
Brrauciienue n3MeHEeHUs SHTPOTIHH JIJTSI BIUSHUS Pa3INIHBIX 00pAaTHMBIX H HEOOPATUMBIX
npoueccoB. HekomnencupoBannas teriora Kiaysuyca.

2.2.2 TepmoaumHaMHUYecKHe MOTEHIIUABIL. Tepmonnnamuyeckue MOTEHLINABI
@dynnameHTanabHble ypaBHeHUs ['n00ca. Dueprust ['enmpmronsua u sHeprus ['nm6b6ca.
Xapakrepuctuueckue QyHKIMH. Y paBHeHUs: MakcBesula v UX UCIIOJIb30BaHKE JUIsI BBIBO/IA
Pa3IUYHBIX TEPMOAMHAMHYECKUX COOTHOLICHUN. PacueT sHTponuy, BHYTpEHHEH SHEPTHH,
SHTAJBINHU, SHeprun ['enpronsia u sHeprun ['M66ca U3 ONBITHBIX JaHHBIX. YCIOBUS U
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KpUTEpPUH  CAMOIPOU3BOJIBHOTO  MPOTEKAaHUS  MPOILIECCOB, BBIPAXKEHHBIE  uepe3

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

XUMHYECKOM TCPMOANHAMUKE. XuMHyecKkne MMOTCHLMAJIbI, UX OIPCACICHUC, BBIYUCIICHUC

U CBOMCTBA. XMMHUYECKUHN NOTEHIIMAT UJIEAJILHOTO ra3a.

2.3 Tpernii 3akon TepMoamHamuku. TemnoBoil 3akoH Hepucra. Iloctynmatsl Ilnanka.

(DOPMYJ'II/IPOBKI/I TPETHETO 3aKOHA TEPMOIAWMHAMHKHU. Pacuer aOCOIIOTHBIX 3HAYEHUH
OHTPOIINUH.

3. IlpuioxkeHuss XUMHUYECKOH TEPMOIMHAMHUKHI

3.1. TepMoaMHAMHKA PACTBOPOB

3.1.1.

3.1.2.

3.1.3.

Iapyuanvuvie monvHble genudunbl. PacTBOphI — (as3pl nepeMeHHOro coctaa. CriocoOsl
BBIpaXXEHHS cocTaBa pacTBopa. [lapruanbHble MOJIbHBIE BETMYMHBI U UX OIPE/IEICHHE
U3 ONBITHBIX JAaHHBIX /s OWHApHBIX cMmecedl. YpaBHeHus [uO6ca-Ilrorema st
Pa3INYHBIX TEPMOJANHAMHUYECKUX (PYHKIUI, UX UCTIOJIb30BAaHUE B TEPMOJMHAMUYECKHUX
pacyerax.

Tepmoounamuka udeanvHuvlX pacmeopos. XUMHUYECKUH TOTCHIIMAJ BEIISCTBA B
UJealbHOM >KHJIKOM pacTtBope. TepMoauHaMuueckuil BbIBOJ 3akoHa Payns u 3akona
['enpu. PacTBOpUMOCTB TBEpPABIX BELIECTB B MJICAIbHBIX U IPEACIBbHO pa30aBICHHbBIX
pactBopax. M3meHeHue TemmepaTypbl 3aTBEpJEBAaHUS PA3JIMYHBIX PACTBOPOB.
Kpuockonunueckuit metos. [loBblieHrne TemMnepaTypbl KUIIEHHUS] pACTBOPOB HEJETYYHX
BenlecTB. JOynuockonusa. OcMoTnueckue siBieHus. YpaBHeHue Banrt-I'odda, ero
TepMOJMHAMUUYECKUI BbIBOA. OOIIee paccMOTpEHHE KOJUIMTAaTHUBHBIX CBOMCTB
pacTBOpPOB.

Tepmoounamuxa peanvHvlx pacmeopos. ATepMaibHble U PEryJsipHblE PaCTBOPBI M UX
cBoiicTBa. Meros akTUBHOCTEN. BbIOOp cTaHIApPTHBIX COCTOSIHUN NPH OINpEaesIEHUH
XUMHYECKHX MOTeHIHan0B. CUMMETpUYHAsT U HECUMMETPHUYHAs CHUCTEMa OTCUETa.
Koad¢uimenTsl akTUBHOCTH M HUX ONpEJIEICHHE [0 NapUualbHBIM JaBICHUSIM
KoMIioHeHT. Vcnons3oBanue ypaBHeHus: [ n60ca-Jlrorema 1jisi pac4eToB aKTUBHOCTEM
U K03(pPUIMEHTOB aKTUBHOCTEH, a TaKXkKe MTPOBEPKa IKCIIEPUMEHTAIbHBIX PE3YJIbTaTOB
IO JIaBJICHUIO HACBIIIEHHOTO Tapa pacTBOpoB. YpaBHeHue [ n66ca-Mapryieca.

3.2 ®a3oBble NpeBpalIeHUs

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

[Tonstust (aszpl, KOMIIOHEHTa, cTeneHu cBoOoasl. IIpaBuno ¢a3 ['mbOca.
OIHOKOMITIOHEHTHBIE CHUCTeMBbI. JluarpamMma COCTOSIHMSI BOJBI, cepsl, ¢ocdopa.
®da3oBble Mepexoapl IepBoro poxaa. YpaBHeHue Kiamneipona-Kmaysuyca m ero
NMPUMEHEHHE K Pa3InYHbIM (ha30BbIM IepexoaaMm MepBoro poja. TenaoTel ucrnapeHus
(cybnuMmanum) 1 ux BerurcieHue. Ma3oBble nepexosl BTOPOro poja.

3.2.2 Daszosvie PpasHoeecusl 6 OGyXKOMI’lOHeHmelx cucmemax. PaBHOBecHe KHUJIKOCTDb — Iap

B JIBYXKOMIIOHEHTHBIX CHCTeMax. PaBHOBECHBIE COCTaBbl Ilapa U KHUIAKOCTH.
Juarpamma cocrtosiHus. 3akoHbl ['n66ca-KonoBanoa. Paznenenue BemecTB myrtemMm
pekTrduKanuu. A3e0TPOIHbIE CMECH M UX CBOWCTBA. [IByXKOMIIOHEHTHBIE CHCTEMBI.
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HI/IanaMMBI COCTOSAHUA ABYXKOMIIOHCHTHBIX CUCTEM U UX aHaJIM3 Ha OCHOBC ITpaBUJjIa

das.

KOHIDYOHTHOM UM HHKOHIPYEHTHOU

Cucremspl, oOpa3yrolme TBEpAbIE PACTBOPHI, XUMUYECKHUE COCAMHCHUS C
TOYKOM TUIABJICHHS. OBTEKTHUYECKas W

NEPCTCKTUICCKASA TOUKH.

3.2.3 Daszosvie paesHoeecusl 6 NpPexXKoOMNOREHNHbIX Ccucmemax. TpeXKOMHOHeHTHBIG

cuctembl. Tpeyronmpuuk ['u00ca. JluarpaMMbl IUIABKOCTH TPEXKOMIIOHEHTHBIX

CHCTEM.
3.3 XuMHnuyeckoe paBHOBecHe

3.3.1 Mcropust yueHHs O XHUMHYECKOM CpOJCTBE. TepMOIMHAMUKA CHUCTEM, B KOTOPBIX
NPOTEKAIOT XUMHYECKHMe peakuumu Tuma: aAt = bBr, aAr = bBr, aAr = DbBr.
TepMonuHaMuYecKuil BBIBOJ 3aKOHA JedcTByrommx Macc. M3orepma Bant-I'odda.
Buapl KOHCTaHT XMMHUYECKOTO PABHOBECHS, XUMHUYECKUX IMPOIECCOB U CBSA3b MEXKIY
Humu. V3menenne snepruu ['mb6ca m l'enbMronpiia W HampaBieHUE XUMHUYECKOU

PCaKInu.

3.3.2 3aBUCUMOCTb KOHCTaHTBl paBHOBECHs OT Temieparypsl. M3oxopa u u3obapa
XMMHUYECKOM peakiuu. PacueTbl KOHCTaHT paBHOBECHUS XUMHUECKUX peakuuil ¢
UCIOJIb30BaHUEM TaOJMIl CTaHAAPTHBIX 3HAUYEHUH TEPMOAMHAMUYECKUX (DYHKIIMH.
[IpuBenennass sueprust ['mbOca W ee HCIONB30BAaHHME JUISI pacdyeTa XUMHYECKHX
paBHOBecuil. Pacuersl paBHOBecHOTrO cocrasa. [Ipnanumn Jle llarense — bpayHa.

3.3.3.T'ereporennsie cucrtemax. Metoxq

¢uryruBHocTH (JieTyuectd). MeToasl onpeneneHuss U BblYMCICHUS KoddduumeHnrta

XUMHUYCCKUC  pPaBHOBECHUA B  PCaJIbHBIX

JICTYUYCCTH.

4. TepmoauHaMHKa HeOOPATHMBIX IPOLECCOB

Onucanne HeoOpPaTUMBIX MpoIieccoB B TepmoauHamuke. [Totoku. Cuibl. DeHOMEHONIOTHYECKHe
3aKOHBI JUII  CKOpOCTeW mpoueccoB. IIpousBoacTso OCHOBBI JIMHEWHOH

HepaBHOBeCHOI\/’I TEPMOJAUHAMUKHU. HepaBHOBCCHLIe nmponecCol B OJHOPOAHBIX CHCTCMaxX Ha

OHTPOIINH.

IpUMepe NPOTEKaHUs XMMHUYECKHUX peakuuid. CBs3b MEXIy CpPOJCTBOM M CKOPOCTBIO
xumuueckon peakuuu. Ilepexpectubie siBaenus. [Ipunnun Kropu, cootHomenus Onsarepa.
CranvoHapHble COCTOSIHUSL CUCTEMBI M Teopema IIpurokmuHa. HepaBHOBeCHBIE MpOIECCHI B
HenpepbIBHBIX cuctemax. Temnonepenoc. Tepmoauddyzus

4.4.1 TlepeyeHb NPAKTHYECKUX 3aAHSATHI U JJA0OPaATOPHBIX PadoT

Ne HanmenoBaHue ceMuHapoB, Tpynoemkocts O11eHOYHEIE dopmnpyembie
No pasnena u MPaKTUYECKUX U JIA00OPaTOPHBIX paboT (uac.) CpeacTBa KoMmeTeHIH
/1 TeMbl Bcero [paKTuyec-
JAUCLIUITIINHBI yacoB Kag
(Momys)
IIoATrOTOBKA
2 3 4 5 6 7
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11

2.1 llepBblii 3aK0H TepMOAMHAMHUKHU. TepMoxumus

TexHuka 6€30MacHOCTH MPH

CobecenoB

BBHITIOJTHEHUH paboT B aHue

MIPAKTUKYMe.

YcraHoBKa METaCTaTHYECKOTO [Tpoepka | OIIK-1,

TepMoMeTpa bakmena. orueramo | OIIK-2;

Onpenenenue TermIoBOro JIP OIIK-6

3HAYEHUs KaJOpUMeTpa

[IpakTrueckue 3agaHus 1Mo TEME [Tpaktnuec | OIIK-1

«IIepBbIii 3aKOH Kue

TEPMOJIMHAMUKH. OcHOBHbIE 3a/1aHusl 10

TIOHSITUS U YPABHEHUS» TeEME

Onpenenenue TEIJIOTHI [Iposepka | OIIK-1;

oOpa3zoBaHHs oruera o | OIIK-2;

KPUCTAJJIOTUAPATOB COJIEH pabore OIIK-6

IIpakTnueckue 3aaHus MO TEME [Tpaktuuec | OIIK-1

«IIepBbIii 3aKOH Kue

TEPMOJIMHAMUKH. Pacuer 3a/1aHusl O

paboThI, TEIIOTHI, W3MEHEHHUS TeMe

BHYTPEHHEMN SHEPIrUU u

SHTAJIBIUU IS WJI€AJbHBIX

ra3oB»

Onpenenenye TEIIOThI [Iposepka | OIIK-1;

HEUTpaJIU3aliH. otuerano | OIIK-2;
JIP OIIK-6

IIpakTrueckue 3aj1aHus MO TEME [Tpaktuuec | OIIK-1

«ITepBoe Hauano KHe

TEPMOJIMHAMUKH. 3a/1aHus 1O

TemnoemkocTs. CBSI3b MEXIY TeMe

CpeaHer U UICTUHHOM

TEIMJI0EMKOCTBIO.»

Omnpenenenne TEMIOTHl TOPEHUS IIpoepka | OIIK-1,;

OPraHWYECKHUX BEIIECTB. oruera o | OIIK-2;
JIP OIIK-6

KonTpouabnasi padora Ne 1 Ha IIpoepka | OIIK-1

TeMy «lIpuMmeHeHHne 1epBOro KP

3aKOHAa  TEPMOJAMHAMUKH K

(hU3UYECKUM CHCTEMaM))

[IpakTrueckue 3agaHus MO TEME [Tpaktnuec | OIIK-1;

«Pacuer TemnoBBIX A(DPeKTOB KHe OIIK-2;

XUMUYECKUX  pEaKIud  mpu 3amanus o | OIIK-6

CTaHAAPTHOM M HECTaHAAPTHOM TeMe

TEMIIEpaType»

KosiokBuym Nel 1o Teme Ycrnas OIIK-1

«IlepBbIii 3aKOH Oecena;

TepMOJAMHAMMKH.  TerioBbie MPaKTUYECK

3¢ deKThI XUMHYECKHUX ue 3aJaHUs

pEeaKIUii. 10 TEME

Konrtposabnasi padora Ne2 nHa ITpoepka | OIIK-1

temy «lIpumeHenne mnepBoro KP.

3aKOHa TCPMOAUHAMHUKN K
XHUMHUYCCKUM CUCTCEMaM)
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12 [IpakTrueckue 3agaHus 10 TEME ITpaktnuec | OIIK-1
«Bropoit 3aKOH KHue
TEPMOJIUHAMUKH. Pacuer 3a/1aHusl 110
W3MEHEHUS  DHTPONUU IS TemMe
0o0paTUMBIX U  HEOOPAaTUMBIX
IIPOLIECCOBY

= [IpakTrueckue 3agaHus 10 TEME [Tpaktnuec | OIIK-1
= «Bropoit 3aKOH KHe
z TEPMOJIUHAMUKH. Pacuer 3a/1aHusl 10
= n3MeHeHus sHeprun [mb6ca u TeMe
= CenpMronbua Ui (GU3HIECKHX
;)_ IIPOLIECCOBY
= KomnoxkBuym Ne2? o teme Ycernas OIIK-1
5 «BTopoii 3akoH Oecena;
s TEePMOAUHAMHUKH. MPaKTUYECK
,: TepMmonunamuyeckue ue 3aJaHus
§ MTOTEHIMAJIBI 10 TEME
& Konrtpoabnas padora Ne 3 nHa [Iposepka | OIIK-1
N Temy «BTopoii 3akoH KP.
N TEPMOTUHAMHUKI))
Ornpenenenne MOIEKYJISIPHON [Iposepka | OIIK-1;
Macchl BelllecTBa oruetao | OIIK-2;
KPHUOCKOITMYECKUM METOJOM JIP OIIK-6
@ Onpenenenue MapUuaIbHOU [Iposepka | OIIK-1;
g MOJILHOU SHTAJIBIINU otuerano | OIIK-2;
é PACTBOPEHHUS COIU JIP OITK-6
2 [IpakTrueckue 3agaHus 10 TEME [Tpaktuuec | OIIK-1;
= «PacTBOpBl  HEDJIEKTPOJIUTOB. KHe OIlIK-2;
= 3akonsl Payns, ['enpu» 3aganus o | OIIK-6
§ TeEME
E [IpakTrueckue 3agaHus 1O TEME [Tpaktnuec | OIIK-1;
= «Kommmratusasie CBOMCTBA KHe OIIK-2;
E_ pacTBOpOB» 3aganus o | OIIK-6
= TeMe
— KonsnokBuym Ne3 1o Teme YcTHas OIlK-1
« «TepmoaMHaAaMHUKa PaCTBOPOB» Oecena;
MPaKTUYECK
ue 3aJIaHus
10 TEMe
© w Y E Ornpenenenue nqaBaeHus IIposepka | OIIK-1;
25 S £ | aucconuanyun ortuetamo | OIIK-2;
§ g z 5 | Kpucraioruapara JIP OIIK-6

3 6 = E Omnpenenenne 1aBiIeHus [Iposepka | OIIK-1;

g g g E HACBILLIEHHOT0 T1apa otuerano | OIIK-2;
© = | uHIMBHMIYAIbHBIX KHIKOCTEH JIP OIIK-6
= 9 N3yuenue paBHOBecUs IIpoepka | OIIK-1;

% 5 S | ABYXKOMIIOHEHTHBIX XKHJIKHX ortuetamo | OIIK-2;

N 2 % Z | PacTBOPOB ¢ MapoM. JIP, OIIK-6

© 3= = BelnonHeHne npakTH4ecKux KonTponbu
S g ? 3a7aHul 110 TeMe «dPa30BbIC bI€ 3aJaHus
~| paBHOBECHSI» 10 TEME
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TEPMOJIUHAMUYCCKUM METOJOM>

N3yueHne NByXKOMIIOHEHTHOU 4 IIposepka | OIIK-1;

CHCTEMBI C OIPaHUYEHHON oryertano | OIIK-2;

B3aMMHOM PaCTBOPUMOCTHIO B JIP, OIIK-6

KHUJKOM COCTOSTHUH. Kontposbn

b€ 3aJaHus

Brinonnenue npakTuyecKux 110 TeMe

3agaHui 1Mo TeMe «dDa3oBble

paBHOBECHSI»

N3yuenue B3aUMHOMN 4 [Iposepka | OIIK-1;
= § pacTBOPUMOCTH Tpex oruerao | OIIK-2;
g = JKUIKOCTEM. Brimonnenue JIP, OIIK-6
g : MPAKTUYECKHUX 3aJaHuil 10 Teme KonTponbu
5 E «®Da3oBbIe pABHOBECHSI» b€ 3a7aHus
% ; 110 TEME
E % IToctpocHue JHArPAMMBI 8 ITposepka | OIIK-1;
S = IUIABKOCTH  TPEXKOMIIOHEHTHOM oruera o | OIIK-2;
= z CUCTEMBI. Brlinonaenue JIP, OIIK-6
2 % MPAKTUYECKHUX 3aJaHUil 10 Teme KonTtponsn
™ 2 «®Daz3oBbIC PABHOBECHS» b€ 3a7aHus

10 TeMe

N3yuenne XUMHUYECKOTO 4 [Iposepka | OIIK-1;

paBHOBECHUSI TOMOT'€HHOH otuerano | OIIK-2;
° pEaKIu B pacTBOpE pabote OIIK-6
§ BelnonHenne npakTH4ecKux 4 Kontponsn | OIIK-1
2 3aJlaHul 1O TeMe bI€ 3a/1aHUs
= «TepMoauHaAMIKA XUMUYECKOTO 1o TeMe
8 PaBHOBECHSI»

g KonsokBuym Ne4 mo Teme 4 YcrHas OIlK-1

b «Xumuueckoe u  (azosoe Oecena;

q:é PaBHOBECHSI. MPaKTUYECK

= He 3aJlaHus

; 10 TEME

g Konrtpoabnasi padora Ne4 1o 2 ITpoepka | OIIK-1
TeMe «Pacuer KOHCTaHT KP
XUMHUYECKOTO paBHOBECHUS

4.4.2. TlepeueHb TeM (BONMPOCOB), BBIHOCHMBIX HA CaMOCTOSITEeIbHOE W3y4YeHHe
CAMOCTOSITE/IbHOI PadoOThI CTYIEeHTOB

Tema 3anaHue dopmupyemas NaK
Ne i/ KOMTICTEHITHS
1 | IlepBblii 3aK0H [ToaroroBka x yctHomy ompocy | OIIK-1 HJIK onk-1,2
TEPMOJUHAMUKH. (cm. BOIIPOCHI tekymiero | OITK-2 Hl[Konk:.1
koHTpoist). Hammcanue oruero | OITK-6 HJ[Konk2 3
1o JIP, BBITIOJTHEHHE HJ[Komks.1
MIPAKTUYECKHX 3aJaHH.
2 | Bropoii 3akoH | [loaroroBka k yctHOMy ompocy | OINIK-1 HJIK orik-1,2
TEPMOJMHAMUKHI (cm. BOIIPOCHI tekymero | OITK-2 HJIKomk:.1
koHTpoJIs). Hanucanwe oruetoB | OIIK-6 Hl[Konk:2.3
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110 JIP, BEITIOJTHEHHE HJIKomke.1
MIPAKTUYECKHX 3aJJaHHi.
3| Tepmomgmnammueck | IloaroroBka x yctHOMy ompocy | OITK-1 HJIK onk-,2
1€ TOTSHITUAJIBI. (cm. BOIIPOCHI tekymero | OIIK-2 UKonk:.1
KoHTpois). Hanncanue orueros | OITK-6 HJIKonk:.3
o JIP, BBIMIOJIHEHUE Hl[Konks.1
IIPAKTUYECKUX 3aJaHUM.
4 | Tperuii 3aKoH [ToaroroBka x yctHomy ompocy | OIIK-1 HJIK onik-1,2
TEPMOJIMHAMUKHI (cm. BOIIPOCHI tekymiero | OITK-2 HKonk2.1
koHTpoJIs). Hanucanue otuetos | OIIK-6 Hl[Konk:2 3
1o JIP, BBITIOJIHEHHE HJKonks.1
MIPAKTUYECKUX 3aJJaHHi.
5 | TepmonuHamuka [ToaroroBka k yctHomy ompocy | OIIK-1 HJIK onk-,2
pacTBOpPOB (cm. BOIIPOCHI tekymiero | OIIK-2 HJ[Komk2.1
koHTpoJs). Hammcanme orgeros | OITK-6 HJ[Konk2.3
o JIP, BBIIIOJIHEHUE Hl[Konks.1
IIPAKTHYECKUX 3a/IaHMM.
6 | dazoBbie [ToaroroBka x yctHomy ompocy | OIIK-1 HJIK onk-1,2
IIPEBPALICHUS (cm. BOIIPOCHI tekymero | OIIK-2 H[Kornk.1
koHTpoJis). Hanucanue orueros | OITK-6 HJIKonk2.3
10 JIP, BBIIOJIHCHHE HJ[Komxe.1
MIPAKTUYECKHX 3aJaHHi.
7 | Xumuueckoe [ToaroroBka k yctHomy ompocy | OIIK-1 HJIK onk-1,2
paBHOBECHE (cm. BOIIPOCHI tekymiero | OIIK-2 HJ[Komk2.1
koHTpossi). Hanucanue orueros | OITK-6 H/[Konk2.3
o JIP, BBIIIOJIHCHHE HJ[Komke.1
MIPAKTHYECKUX 3aJaHUM.

443 MeToanuyeckne YKa3aHUsl 1O OPraHU3alMU CAMOCTOSITEILHOW PadoThI
CTYJACHTOB
CamocrosiTenbHas padoTa CTYACHTOB, CBSI3aHHAS C TIOJATOTOBKOM OTYETOB IO BHITIOJIHEHHBIM

J'Ia60paTOpHBIM pa60TaM, 3aKpPCINICHUEM TCOPCTUYCCKOI'O MAaT€puajla B BHUJAC PCHICHUA 3aldad U

MMOATOTOBKH K KOJUIOKBUYMaM U TCCTUPOBAHUIO, ITPOBOJUTCA BO BHCAYAUTOPHOC BPEMI.

N

Cmpykmypa omyema no nabopamopot pabome:

ens paboThI.

TeopeTnyeckas 4acTh.

BrinonHenue pacueTHbIX, TpaduyecKuX U KOHTPOJIbHBIX 3aJJaHUI B COOTBETCTBUHU C
METOJIMYECKUMH YKa3aHUSAMH K Kaxa01 padore.

BriBo/ (Ha OCHOBE MOTYYEHHBIX PE3YJILTATOB).

Meroandeckue pPEKOMEHAIMKA 1O BBIMOJHEHUIO J1abOpaTOpHBIX paboT U oOpaboTke

MOJIYYCHHBIX SKCHICPUMCHTAJIBHBIX JaHHBIX 110 Ka)I(,Z[Oﬁ naGopaTopHOﬁ pa60Te OIIMCaHbl B
MCTOANYCCKUX PEKOMEHAAUAX, ITIOATOTOBJICHHBIX MPEIOJaBaATCIIAMU Kaq)enpm.

1.

2.

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

beikoB M.B. Maremaruueckass u rpaduueckass oopaborka (PU3MKO-XHUMHUYECKUX TaHHBIX /
M.B. bsikos, /[.C. Cycnos, B.C. Tkau — Upkytck: uza-so UT'Y, 2015. — 100 c. (50 3k3)
Maxkapos B.A. Tepmoxumusi (METOIMYECKHE PEKOMEHIAMM K IMpakTukymy). Mpkyrck:
HpkyrT. roc. yu-t, 2005. — 32 c.
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4. MakapoB B.A. ®a30Bbie paBHOBECHS OJTHO- M JIBYXKOMIOHEHTHBIX CHUCTEM. (METOIUYECKUE
peKoMeHaanuu K nmpakTukymy). PactBopsl. Upkyrck: UpkyT. roc. ya-1, 2006. — 40 c.

Memoouueckue ykazanus k nabopamopuvim pabomam pazmewervt 8 JHOC UT'Y:

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

[Tpumeps! penieHns: TUIOBBIX 3a/1a4 MPEICTABICHBI B PEKOMEH/IYEMBIX y4eOHBIX TOCOOUSX U
3aJJauHUKax M0 (PU3NYECKON XUMUH.

1. OcHoBwl (pusuueckoiri xumun [Tekcr] : yueb. mocoOue aisi CTyI. BY30B, 0Oyd. IO CIIEIl.
011000 - Xumus u o Hamp. 510500 - Xumus : 8 2 1. / B. B. Epemun [u ap.]. - 2-e usn.,
nepepad. u nom. - M. : bunom. Jlabopatopus 3Hanwmii, 2013 - . - ISBN 978-5-9963-0377-9. 4.
2 : 3agaun. - 2013. - 263 c. : ui., Tabma. - ISBN 978-5-9963-0536-0 : 26 3k3.

2. Kynpsmos U.B., KaperaukoB I'.C. [Texct] COopHUK pUMEpOB U 3aj1a4 MO (PU3UICCKOU
XUMHH : Yueb. mocodue mig xumM.-teSxHoi. Cren. By3os . — 6-oe uzn., nepepad. U nomn. — M.
: Bercm. mik., 1991. — 527 c.

3. Kypoxtuna A.A., Jlapuna E.B., TutoBa FO.}O. [IpumeHenne nepBoro u BTOPOro 3aKOHOB
TEPMOJMHAMHKHN B pacyerax (U3UYECKUX M XUMHUYECKHX IPOLECCOB: y4eOHOE TMOocoOHe.
Upkyrek: UpkyT. roc. ya-1, 2014. — 85 c.

4.5, IlpuMepHasi TeMaTHKA KYPCOBBIX padoT (MpoeKToB) (npu Hanuuuu)

V. YYUEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMILIMHBI (MOLYJIS)

a) OCHOBHAsI JJUTepaTypa
1. Crpombepr, A.I'. ®usnveckas xumus [Tekcr] : yueO. ajst cTyd. By30B, 00yd. MO XuM. creil. /
A.Il". Ctpombepr, JI.I1. Cemuenko. - 4-e uzn., uctp. - M. : Beicur. mk., 2001. - 527 ¢. : un ; 25
cM. - bubmuorp.: ¢.511-515. - IIpeam.ykas.: ¢.516-522. - ISBN 5060036278 : 29 >k3.

2. OcHoBHI pusnueckoit xumuu [TekcT] : yue0. mocodue st CTya. By30B, 00y4. mo crer. 011000
- Xumus u nio Harp. 510500 - Xumus : B 2 1./ B. B. Epemun [u ap.]. - 2-e u3z., nepepad. u 1o01.
- M. : bunowm. JIabopatopus 3nanmii, 2013 - . - 24 cm. - ISBN 978-5-9963-0377-9. Y. 1 : Teopwus.
- 2013. - 320 c. : min. - (YueOHHK 715 BBICIIEH MIKOJBI). - bubmuorp.: ¢. 309-311. - [Ipeam. ykas.:
c. 312-319. - ISBN 978-5-9963-0535-3 : 25 k3.

3. Epewmun, B. B. OcHoBbI puznueckoit xumun. Teopus : yae6HOoe nocobue : B 2 4. [DNeKTpOHHBIN
pecypc] / B. B. Epemun. - Mocksa : Jlabopatopus 3nanmii"" (panee ""BMIHOM. JlaGoparopus
snanuit", 2015. - Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=84118. -
Pexxum nocryma: 9bC "UsnarensctBo Jlawe". - Heorpanud. goctym. - ISBN 978-5-9963-2918-
2:

4. TamoOypr, 1O. JI. Xumudeckas tepmonuHamuka [InexktporHsid pecypc| / F0. JI. I'amOypr. -
Mocksa : Jlabopatopus 3uanuit"" (panee ""BMHOM. JlaGoparopus 3nanuit", 2016. - Pexum
noctyna: https://e.lanbook.com/book/90244. - Pexxum noctyna: ObC "UsmarensctBo Jlanp". -
Heorpannu. nocrym. - ISBN 978-5-00101-434-8

0) AOMOJIHUTEIbHAS JIUTEepaTypa
1. Unmonuros, E.I'. ®uznueckas xumus [ Tekcrt] : yue6. nis ctyn. By3oB / E. I'. Unmonutos, A. B.
ApremoB, B. B. barpakos. - M. : Akanemus, 2005. - 448 c. : nn. ; 22 cm. - (Bsicuiee
npodeccuoHaibHOEe 00pa30BaHME : MEAArOTHYECKUE CIEIHANIBHOCTH). - bubmuorp.: c. 446. -
ISBN 5-7695-1456-6 : 30 3Kk3.
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2. Kynpsimea, H.C. ®usndeckas xumus [DIeKTpOHHBIN pecypc] : yueb. mis 6akanaBpoB, y4ueo.
s ctyn. By30B / H. C. Kynpsiiesa, JI. I'. bougapesa. - 9BK. - M. : lOpaiiT, 2012. - (bakanasp).
- Pexxum noctyma: . - Pexum nocryna: 343 "bubaumorex". - Heorpanuu. noctym. - ISBN 978-5-
9916-1293-7:

B) MepHOANYECKUEe U3AAHUS (NpU HEOOXOOUMOCMUL)
I) CHHCOK aBTOPCKUX METOAMYECKUX Pa3padoToK:

6 DUOC UT'Y pasmewenvt memoouueckue yKazanus K iaoog %
https://educa.isu.ru/course/view.php?id=46371 =

1. Cxpunos H.U., Crenanosa T.I1. I'eteporennsie azoBsie paBHOBecus (yueOHOE mocodue).
Upkyrck: UpkyT. roc. ya-t, 2013. - 100 c.

2. beikoB M.B. Maremarnueckas u rpaduueckas 00padoTka PU3NKO-XUMHUYECKHUX JTaHHBIX /
M.B. bsikos, /.C. Cycnos, B.C. Tkau — Upkytck: uza-so UT'Y, 2015. — 100 c. (50 3k3)

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

4. Makapos B.A. ®a30Bbic paBHOBECHS OJTHO- U JIBYXKOMITOHEHTHBIX CUCTEM. (METOAMUYECKHE
peKoMeHanuu K nmpakTukymy). PactBopsl. Upkyrck: UpkyT. roc. ya-1, 2006. — 40 c.

Il) 0a3bl JaHHbIX, mu])opMaunonﬂo-cnpanoqﬂme U ITOUCKOBbBIC CUCTEMBI

1. http://www.msu.ru/libraries/
I[aHHBIfI I/IHTepHeT NCTOYHHUK — CaﬁT Haquoﬁ 6I/I6HI/IOT6KI/I MOCKOBCKOFO FOCY,I[apCTBeHHOFO
YHUBEpPCUTETA.

2. http://www.chem.msu.ru/rus/teaching/phys.html
JlaHHBII HMHTEpPHET HMCTOYHMK — CaWT MOCKOBCKOIO TrOCYAapCTBEHHOIO YHHMBEPCUTETA
(cTpanuna kageapsl pU3NUECKON XUMHUH), HA KOTOPOM IPEACTABICHBI
1.nexuuu npog. M.B.Kopooos
dusnyeckas xumus. Q61 Kypc.
2.Epemun B.B., Kapros C.U., Ky3bmenko H.E.

3agaun no dbusnueckor xuMun. Yacte 1. XuMudeckass TEpMOIMHAMUKA
3.Cemuoxun U.A.
COOpHHK 327124 110 XUMHAYECKOHN TepMoarHaMuKe (JacTsb )
4.Cemuoxun U.A.
COOpHHUK 327124 10 XMMHAYECKOH TepMoarHaMuKe (dacTh 1)
5. ToamaueB A.M.
"TepmoMHAMHUKA aJICOPOIIMU Ta30B, TAPOB M pacTBOPOB" (YueOHO-METOIHYECKOE ITOCOOHE)
6.Arees E.II.
HepaBHoBecHast TepMOAMHAMMKA B 00IIEM Kypce (hM3UYSCKON XMMUN(KOHCICKT JICKIIHIA)
@aiin B popmate PDF (267 K6)
7.HoBakoBckan FO.B.
OnpeacnacHue TEPMOJMHAMMYCCKUX W KHHETUYECKHUX XapAKTEPUCTHK DJIEMEHTAPHBIX PEaKIUi

HAa OCHOBAHUHY KBAHTOBO-XMMUYECKUX DACUETOB
8.Pomuna T. M.
[IpumeHeHne ra3oBoil xpoMarorpadbyu Uil ONPEACICHU TEPMOAMHAMUYECKUX XapAKTEPUCTUK

copoumm
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http://www.msu.ru/libraries/
http://www.chem.msu.ru/rus/teaching/phys.html
http://www.chem.msu.ru/rus/teaching/korobov/welcome.html
http://www.chem.msu.ru/rus/teaching/eremin1/welcome.html
http://www.chem.msu.ru/rus/teaching/semiochin/part1.pdf
http://www.chem.msu.ru/rus/teaching/semiochin/part11.pdf
http://www.chem.msu.ru/rus/teaching/tolmachev/tolmachev1.pdf
http://www.chem.msu.ru/rus/teaching/ageev/ageev.pdf
http://www.chem.msu.ru/rus/teaching/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

9.Jlanun C.H., HoBocenoB A.U., batyposa C.A
Pacuyer usorepm copbumu xpomarorpadMuyeCKuxX JaHHBIX

(Meroamueckas pa3paboTKa JJisi CTYACHTOB 3 Kypca, BBITOIHSIOMINX JTa00paTOpHbBIE padOTHI B
npakTukyme no ¢usmueckoit xumun) Paiin B popmare PDF (1215 K6)

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbI
6.1. YuedHo-1a00paTopHoe 000py/10BaHMeE:

[TomemeHust 171 MPOBEICHUS JICKIIMOHHBIX W JTA00PATOPHBIX 3aHATHH, YKOMILIEKTOBAHHBIC
HE0O0XOAUMBIM 000pY0BaHUEM, TPUOOPHOI 0a30if U peaKTUBAMH, & UMEHHO:

- ayTUTOPUH, OCHAIEHHBIC MYIbTHMEIUWHBIMH CPEICTBAMH, IJI MPOBEACHUS ayTUTOPHBIX U
npakTuueckux 3ansatuil (aya. 303, 402, 426); ayn. 5, 402, 426 o0opynoBaHbl MyJIbTUMEIUWUHBIMU
npoekropamu (InFocus IN 105 (3D Ready), HacTenHbIMU 3KpaHaMu, HOyTOykamu Samsung NP
300T5A-AO0FRU.
- KOMIIBIOTEpPHBIN Kiacc kadenpsl (usmyeckoid u komutomaHod xumuu (ayn. 303). Obee
KOJUYECTBO €IMHUL BBIYUCIMTEIBLHON Texuuku — 5: Pentium IV — 1 mr.; Pentium Il — 1 mr.;
Pentium | — 3 wr. Imeertcs okaabHas CETh.

naboparopubie npaktukymbl (ayma. 308, 309, 313) mo Qusmveckold XWMHH, OCHAICHHBIC
CJEYIONIUM 000PY/I0BAHUEM:

Ne n/nn Haumenosanue KonunuectBo
1 2 3
1 BrITspkHOM TIKad 6
2 Kanopumerpuueckas ycranoBka KL-5 1
3 Kamopumetp 6
4 Memanka ¢ anextponpusojgom TYP ML -2 3
5 ITpecc st TabneTupoBaHus 1
6 Cocynsr [Iproapa 4
7 Tepmomerp bakmana 17
8 MaruuTtHas Menianaka 7
9 Memanka aneKkTpuyeckas 9
10 BakyymHas yctaHOBKa 1
11 Bakyymnsriii Hacoc 3HBP - 10 1
12 Ynerparepmoctar UTU -4 4
13 YcTaHoBKa /17151 ONIpeieTIeHHs TeMITepaTypbl KUTIEHUS 2
14 Pedppaxromerp NPD-22 2
15 Ten3zumeTp 1uist ONpeesieHns] 1aBICHHs HACBIILIEHHOTO napa 10
16 Tensumerp Ui OmpeneNeHus  JaBJICHUS  JAMCCOIHAIUH 2

KpUCTaJUTOTHApaTa
17 Cymmenenii mkad CHOJI -3,5 3
18 Topcuonnsie Becet WAGA TORSYINA - WT 3
19 Becol Tun KOA 10 1
20 Texuuueckue Becel BJITK -500 1
21 TaTuBsl 18

21


http://www.chem.msu.ru/rus/teaching/lanin/lanin.pdf

22 Kunsatuinpauk 3

23 Cekyngomep 8
24 Tepmomerp (0-100) 10
25 [ltatuB ¢ mpobupkamu 4
26 Habop xumMuueckoi mocynsl (IJIOCKOAOHHBIE KOJOBI, CTaKaHBI,

MEpHBIE KOJIOBI, OFOPETKH T.J.) U PEaKTUBBI
27 JIaGopaTopHBIE CTOJIBI 34
28 [TuceMeHHBIE CTOIBI 18

6.2. IlporpammHoe obecrneueHue:

6.3. Texuuuyeckue U 31eKTPOHHbBIE CPeACTBA:

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'MU

B nmponecce N3ydCHusd AUCHUIIIIMHBI «Dusudeckad xumMusd. XuUMHUUIECKas TCPMOANHAMHKA
YUTAIOTCS JICKIIMU, TPOBOJSATCS KOHTPOJIBHBIC M JIAOOpaTOpPHBIE PadOThI, KOJUIOKBHYMBI, pa3z0op
KOHKPCTHBIX CI/ITyaHI/H\/JI C MHCIIOJIb30BAHHMEM ITACCHBHBIX, AKTHBHBIX W HWHTCPAKTHUBHBIX (1)OpM
oOyueHusl.

Axmuenvie popmul 0Oyuenus. Ha 1abOpaTOPHBIX 3aHITHIX, KOTOPBIC COCTABIISIOT OoJjee
MOJIOBUHBI OT KOHTAaKTHOW pPa0OThI, KaXJbI CTYJICHT BBINOJHIET JIA0OPaTOpHYI padoTy
WHAUBUYAIbHO. Takoil BHJ oOpraHu3aluu OOy4YeHHs CIOCOOCTBYET MPHOOPETEHUIO HABBIKOB
CaMOCTOSITEIILHOTO BEJCHHS SKCIICPUMEHTAIBHBIX Pa0OT, MPAKTUYECKUX HABBIKOB OOpAICHUS U
paboTBl C pa3NUYHBIMH XWMHYECKMMH BEIIECTBAMH M JIAOOPATOPHBIM  00OPYJOBAaHUEM,
M3MEpUTENBHON anmnapaTypoil, OpraHu3ali METOJAUKHU SKCIIEPUMEHTaIbHBIX PabOT, COCTaBICHUS
IIPOTOKOJIOB OTYCTOB XHMMHUUYCCKHUX OSKCIICPUMCHTOB, a TaKXKC IMPAKTHYCCKOI0 IOATBCPNKIACHUSA
TEOPETUYECKUX TOJOXKEHUN XUMHUYECKON TepMoAMHAMHUKH. [IOATOTOBKAa OTYETOB MO KaXKIOM
nabopaTopHoi pabore GopMupyeT yMeHHE MPOBOJUTH MEPBUYHBIN aHAINU3 PE3yIbTaTOB C YUETOM
00IINX 3aKOHOMEPHOCTEH, (DOPMYITHPYEMBIX B pAMKaX XUMUYECKOM TEPMOJAUHAMUKH, TIPECTABIATD
Pe3yJIbTaThl OIBITOB M PACUETHBIX padOT, IPaMOTHO (POPMYJINPOBATH BHIBOJIBI.

3akpernaeHne TEOPETHUECKUX MOI0KEHNH XUMUYECKON TePMOIUHAMUKHN (OCHOBHBIX 3aKOHOB
M 3aKOHOMEPHOCTEH, OMNpPENeINSIONINX HalpaBlIeHHe H pe3yJabTaT MPOTEKAaHHWS IPOIECCOB B
TOMOTEHHBIX M TETEPOreHHBIX CHCTEMax) MPOBOJMTCSA B BHUJIE HHTEPAKTHBHOTO OOYUYCHHS —
KOJIJIOKBUYMOB, W BBIIIOJIHCHUS paCYCTHBIX 3a/1a4.

HaunmeHnoBaHMe TeM 3aHATHH ¢ UCI0JIb30BaHHEM HHTEPAKTHBHBIX q)OpM oﬁyqemm:

®opma / Mertonbt Kon-Bo
No Tema 3angaTus Bup 3ansaTus
WHTEPAKTUBHOT'O O0YUYEHHUs 4acoB
1 [IepBblii 3aK0H nabopaTtopHbie/ ['pynnoBas auckyccus / 4
TEPMOJMHAMUKHU PaKTUIECCKHE KOJIJIOKBHYM
5 Bropoii 3akoH nabopaTopHble/ I'pynnosas 4
TEPMOJMHAMUKHU MIPaKTHYECKHE JMCKyCcCHsl / KOJJIOKBUYM
3 Tepmoannamuka naboparopHble/ I'pynnosas 4
pacTBOpOB MIPaKTHYECKHE JMCKyCCHsl / KOJJIOKBUYM
4 Xumuueckue 1 (pazoBele | 1abopaTopHbIe/ ['pynmnoBas 4
paBHOBECHSI MIPaKTHYECKHE JMCKyCCHsl / KOJJIOKBUYM
Htoro yacos 16
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Ouenounsie cpeacrna (0OC):

VIII.OHEHOYHBIE MATEPHUAJIBI JJIS1 TEKYIILEI'O KOHTPOJIS U

MMPOMEXYTOYHOM ATTECTAIINA

OHGHO‘IHBIG Cpe€acTBa TEKYILIETO KOHTPOJIA (bopMI/Ip}IIOTCH B cooTBeTcTBUH C [lonokeHnem o

OaJUTPHO-PEUTUHTOBOM CcHCTEME YHUBepcHTeTa. Ha3HaueHHWe OIEHOYHBIX CPEJCTB TEKYIIETro
KOHTPOJIS - BBISIBUTH Y oOy4daronuxcs chopmupoBanHocTs kommnerennuii: OITK-1; OITK-2; OTIK-6.

MaTepI/IaJILI AJIS IPOBEACHUS TEKYIIETro U IPOMEKYTOYHOI'O KOHTPOJIA 3HAHUH CTYAECHTOB:

Ne Bun xontpons KoHnTponupyemblie TeMbI (pa3aesnsl) Komnerennum,
KOMITOHEHTBI
KOTOPBIX
KOHTPOJMPYIOTCS
1 Brinonnenue IlepBbIil 3aKOH TEPMOAVMHAMUKH OIIK-1
1abopaTopHbIX PadoT. OIIK-2
Ortuer no JIP. OIIK-6
2 CobecenoBanue B | IlepBbIii 3aKOH TEPMOAMHAMUKHI OIIK-1
dopmMe  KOJUIOKBHYMA.
KonTponbnast pabora.
TectupoBanue
3 CobecenoBanue B | BTOpoii 3aKoH TepMOTUHAMUKH OIIK-1
dopmMe  KOJUIOKBHYMA.
KonTponbnast pabora.
TecTtupoBanue
4 Brimonnenue TepmoarHaMuKa pacTBOpOB OIlK-1
71a00paTOpHBIX paboT. OIIK-2
Ortuer no JIP. OIIK-6
5 CobecenoBanue B | TepMmonnHaMuKa pacTBOpPOB OIlK-1
dbopMe KOJUIOKBHYMA.
KonTponbnast pabora.
TecTtupoBanue
6 Brimonnenue @da30BbIE paBHOBECUS OIlK-1
71a00paTOpHBIX paboT. OIIK-2
Ortuer mo JIP. OIIK-6
7 CobecenoBanue B | dazoBbie paBHOBECHUS OIIK-1
dbopMe KOJUIOKBHYyMA.
[TpakTuyeckue 3a1anus
8 Beinonnenue XUMHUYECKUE PABHOBECUS OIIK-1
1a00paTOPHBIX  padoT. OIIK-2
Ortuer no JIP. OIIK-6
9 CobecenoBanue B | XMMHUYECKHE PAaBHOBECHS OIIK-1
dbopMe KOJUIOKBHYMA.
KonTponbnast pabora.
TectupoBanue

JleMOHCTPAUMOHHBIA BAPUAHT KOHTPOJIbHOI padoThl Nel
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3aoaua 1. OnquH MOJIB OJHOATOMHOI'O HJEATBHOTO Ta3a MPOBEIEH Yepe3 O0OpaTHUMBIHA

LIMKJI, TOKAa3aHHbBI Ha PUCYHKE
V,n
A

1
244"~~~ ="=-~
; '
'
'
|
12,2+--=-=-=--=-=--- '

Y

T, K
Jlanuble MpuBeAEHBI B Ta0I. |
Touka P, atm. V,n T, °K
1 1 24,4 298
2 24,4 596
3 12,2 298

Paccunrate AU, AH, Q u A 17151 KaXX10T0 U3 MPUBEICHHBIX MPOIIECCOB U ISl MOJIHOTO IHKJIA.
Jlanuble cBeCTH B TAOJIUILY 2.

Cranus Xapakrtep Q A AU AH
mporecca
152 N3oxopHbIii
2—3 N3obapubIit
3-1 N3oTepMuuecKuii
ITonnbI
LMK

3adaua 2. PaccunTtaiiTe TEIUIOTY, padOTy, U3MEHEHHE BHYTPEHHEW HHEPrUU U MU3MEHEHHE
sHTaNbIMU npHu ucnapernu 200 r Boas! pu 373 K, eciiu MoipHast TEMI0Ta MapooOpa3oBaHUs
paBHa 40684 [x/monb. Cuutath nap uaeaabHbIM, 00bEMOM KUAKOCTU MTPEHEOPEUb.

JleMOHCTPAIIMOHHBIH BAPHAHT KOHTPOJIBbHOI padoThl Ne2

3aoaua 1: OnpenenuTh TEIJIOTY CrOPaHUs alleTHJICHA, €CIU TEIUIOTa €ro o0pa3oBaHMs paBHA
226,772 x]1>x/MOIb.

0

3a0aua 2. PaccuumraiiTe  cTaHAapTHBIM  TemoBod  3¢ddekr peakumm A H,,

Sy T 2H,,, = 2H,S,, . Cocrasbre ypasHenns temneparyproi sasucumoctu ACr = f(T),
A H > =f(T). Paccuuraiite TemioBoit s dekt peakuuu npu remreparype 600 K. HeoOxoanmeie
JIaHHbBIC BO3BMHTE U3 CIIPABOYHHKA.

3a0aua 3. Paccumraiite TerutoBoi 3ddext mporecca cmemenus 0.5 kr 20%-Ho¥ cepHOM
kucnoThl 1 1 kr 60%-Hoit cepHOit kucnoThl. HeoOXoauMble TaHHBIE BOSBMUTE U3 CITPABOYHHKA.

JleMOHCTPAIIMOHHBII BADUAHT KOHTPOJIbHOI padoTsl Ne3

3aoaua 1. 200 r onoBa (TemiaoeMKocTh 25,55 JIx/Monb Tpal.) ¢ HICXOIHOM TeMIepaTypoit
100 °C u 100 r Bogs! (TeruioeMkocTh 75,41 J[/MObTpaa) ¢ UCXOaHOM TemiepaTypoii 25 °C
MOTPYKEHBI BMeCTe B KajopumeTp. [IpHHSB, 4TO TEMIOEMKOCTh TIOCTOSIHHA M YTO TETUIO He OBLITO
MOTEPSIHO WJIM MOJYYEHO OT OKPY)KAIOUIeH cpenbl MM KaJopUMEeTpa, HalauTe: a) KOHEUHYIO
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TEMIIEpaTypy CUCTEMBbI; 0) U3MEHEHUE SHTPOINH JIJIS 0JI0BA; B) U3MEHEHUE SHTPOIHHU ISl BOABI
WM3MEHEHUE SHTPOIUHU ISl 0JI0BA U BOJIBI.

3aoaua 2. MonsipHasi TEIIIOEMKOCTb T'a3000pa3HOT0 METaHa BBIPAXKAETCSl YPAaBHEHUEM:
C, = 17.518 + 60.69 X 1073T Ix/mons K. CrannaprHas sHTponus Metana 1pu 298 K pasna
167.73 JIxx/mons K. Onpenenure suTpormio 1 1 metana npu 800 K u naBnenuu 1 6ap.

3aoaua 3. Paccumnraiite AH, AS, AG u AF nis ciaexyroiero nporecca:
1 mous Boasl (K., -10 °C, 1 atm.) —1 mounb Boasl (T8B., -10 °C, 1 aT™m.),

UMest CIIIYIONIHE JaHHbIe: MOJIbHAsI SHTAIBIUS 1U1aBiaeHus Boabl mpu 0 °C u 1 at™ cocraBisier
6,016 xx/monb, Cpo= 75,41 Jx/monb K; Cpemy= 37,29 [Ix/mons K.

JleMOHCTPAIIMOHHBIH BAPHAHT KOHTPOJILHOI padoThl Ned

3a0aua 1. B xakoM HampaBJIeHUU MOMAET peakuus CO + H,0 = co , + H, npu 1000 K, ecnu
HavyaJbHBIA cocTaB ra3oB (B Moil. %) paBen: CO - 10%; H20 — 25; CO2 — 3%; Hz — 10%; N2 —
52%. Koncranra paBHOBecus mipu 3Toi Temmneparype Ky = 1.39; obmee napienue — 1 atm.

3aoaua 2. Tpu 2000 °C u obmem naBiaenun 1 atm 2% BOABI TUCCOIMHPOBAHO HA BOJOPOJ U

KHCIIOpOA: H,0 , < H,  +120 , . Paccuuraiite KOHCTaHTY PaBHOBECHS NAaHHOH PEAKIHH

) ) 2(

IIPU ITHX YCIIOBHUSX.

3aoaua 3. Paccuwmraiite craHmaptHyro 3Hepruro [mb6ca peakumm 2 SOz +02 = 2 SOs,
npoxojsiieit mpu temmeparype 700 K u naBnenun 1 6ap, mo metony Temkuna-IlIBapimana.

BOITPOCHI U1 COBECEJJOBAHUA
Konnoksuym Nel. IlepBbiii 3akon TepmoanHamuku. Tepmoxumus

1. ITpeamer TepmoauHaMuku. OCHOBHBIE MOHATHS TEPMOJUHAMUKH: CUCTEMA, TUIIBI CHCTEM;
paboTa, TemioTa, 3KCTCHCUBHbIE W WMHTEHCUBHBIE BEJIMYUHBI; MapaMeTpbl COCTOSHUSA,
(byHKLIMU COCTOSHUSA, QYHKIMM IpOIiecca, MPOLECChl HIUKINYECKUE U HEIUKINYECKHE.

2.TlepBbIii 3aKOH TEPMOJWHAMHKH: (OPMYIMPOBKH W AHAIUTHUYECKUE BBIPAKCHHUS.
BHyTpeHHsIs SHEPTUS U dHTAJIBIINSA.

3. [IpunoxeHne mepBOTrO 3aKOHA TEPMOAMHAMHUKM K TpocTeimeil Qusmueckoi cucreme -

UJCAIIHOMY Ta3y.

. [TomuTpomnHsIe IpoLECCHI.

. O6paTumble 1 HeOOpaTHUMBbIE Mpolecchl. PABHOBECHbBIE 1 HEPAaBHOBECHBIE COCTOSHUSI.

. [IpunoxeHue mepBoro 3aKoHa TEPMOJMHAMUKU K XMMHUYECKUM IpoueccaM. 3akoH ['ecca.

TennoBble >PGEKTh XUMHUYECKUX IPOLECCOB MPH IMOCTOSIHHOM OOBEME U IMOCTOSHHOM
JTaBJICHUU.

7. Tepmoxumuueckue ypaBHeHus. Terutota (dHTanbnusi) oOpa3oBaHUs BellecTBa. Termora
CrOpaHHsL.

8. CrangapTHble COCTOSIHUA. MeTo/Ibl pacyeTa CTaHAapTHBIX TEII0BbIX 3 dekroB. CneacTBus
n3 3akoHa ['ecca.

9. UnTerpanbHas u auddepeHunanbHas TerioTa pacTBOPEHHsL.

10. DHTanemus 00pa3oBaHUS MOHOB. TerIoTa COIbBATAIIMU HOHOB.

11. Tennora HEUTpaIU3aLUU.

12. TenmoeMKOCTb. BUIbI TEIIIOEMKOCTH M UX 3aBUCUMOCTH OT TeMIIepaTyphI.

13. 3aBucumocts TemaoBoro 3ddexra or temmneparypsl. Popmyna Kupxrodpda m pacuer
TerI0BOTO 3¢ (deKTa Mpu HeCTaHIAPTHOM TeMIIepaType.

o O~
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14. Tlocrosinnas kamopumeTpa. OnpeneneHue TerioBbiX 3¢ dekToB. Temnora oOpa3zoBaHuUs

1

o O ~ W

~

o

NGO

9.
10.

KpUCTAJJIOTUApaTOB U €€ U3MCPCHUC.

KosnoxkBuym Ne2. Bropoii u TpeTuii 3aK0HbI TEPMOAMHAMUKH

.CyIIHOCT, BTOPOro 3aKOHAa TepMOAMHAMUKUA. DOPMYIUPOBKM BTOPOTO 3aKOHA

TEPMOJUHAMHKHU. DHTPOIHUS. DKCTCHCUBHBIN (PAKTOP TETUIOTHI. AHATUTUYECKOE BBIPAKECHHE
BTOPOTO Havaja TEPMOAMHAMUKH JUI 00paTUMBIX U HEOOpaTHUMBIX mporeccoB. Liuki KapHo.
Hekomnencupoannas remiora Knaysuyca.

. DHTponHs Kak (QYHKIHsS COCTOSHHS. Pacder M3MEHEHHsI DHTPOIHMU IO BTOPOMY 3aKOHY

TEPMOANHAMHKH JIA PA3JIMYHBIX (1)I/I3I/ILI€CKI/IX IIpoLECCOB.

. Pacuet u3mMeHeHHs SHTPOMTUHU U30JIMPOBAHHBIX CUCTEM ITPH HEOOPATUMBIX MPOIIECCaX.
. Tepmomuramuveckue noreHrumansl: U, H, F, G. Duepruu ['enbmronbia u ['nb66ca n ux

CBOWCTBA.

. MeTon xapakTepucTUUeCKUX (PYHKIHI B TEPMOJTUHAMHUKE.
. YpaBHeHHs1 MakcBesia 1 MX UCIIOJIb30BaHUE TSl BBIBOJIA PA3IMYHBIX TEPMOIUHAMUYECKUX

COOTHOIIEHU.

. YpaBaenue ['u60ca - ['enbMronbia. 3aBucumocts F u G OT mapaMeTpoB COCTOSTHUS.
. Tpertuii 3akoH TepMoAMHAMUKH. PacueT aOCOMOTHBIX 3HaYEHUE SHTPOIUH.

KoanokBuym Ne3. TepmMoguHaMuKa pacTBOPOB HEAIEKTPOJIUTOB

1. Onpenenenue pacTBOPOB U CIIOCOOBI BBIPAKEHHSI KOHIIEHTPALIUU PACTBOPOB.

2. [NapumanbHbie MOJISIpHBIE BeTWYHHEL. Y paBHeHUe [ 100ca - [[rorema u ero ncnosabp30BaHne
B TEPMOJMHAMMKE PACTBOPOB.

3. TepmouHaMuKa UAeaIbHBIX PacTBOPOB. 3akoH Payis, ['enpu.

4. OcMOTHYECKOE JTaBJICHUE.

5. 3aBUCUMOCTb PACTBOPUMOCTH TBEP/BIX TEJl OT TEMIIEPATYPHI.

6. Kpnockonust u 30ya1MOCKONMS U UX IPUMEHEHUE JUIs ONPE/IEIeHUs MOJIEKYJISPHBIX BECOB.

7. TepmoauHaMKKa pealbHBIX pPAacTBOpPOB. Meroa akTuBHOCTEeH. BpiOop cranmapTHOrO
COCTOSIHUS TIPU ONpeieIeHNH KO3PPHUIIMEeHTa aKTUBHOCTEH.

8. CBsi3p MEXKAY aKTHBHOCTSAMHU U KOd((HUIIMEHTaMU aKTHUBHOCTEH B OWHApPHBIX PacTBOpPAX.
VYpasuenue [lrorema-Mapryieca.

KosutokBuym Ned4. Xumuueckoe u ¢pa3zoBoe paBHOBecue

TepMoguHaMMKa XHMHUYECKOIO pPaBHOBECHS. XHMHYECKOE CpOACTBO. PaBHOBecue B
cucreme Tuna: aA; <=> BB ; aA.<=> BB ; aA; <=> BB,
BriBox n3zotepmer Bant- [N'odda. TepmoaunHamuueckast TpakTOBKa O XUMHUYECKOM CPOJICTBE.
Buapl KOHCTaHT paBHOBECHS U CBSI3b MEXIY HUMU.
3aBUCHMOCTh KOHCTAHTHI paBHOBecHs OT Temmeparypbl. [uddepeHunansHas u
MHTeTpasibHas (popma n30xopsl U u300apsl Bant- I'ododa.
Pacuer xoHCTaHT paBHOBECHS IIPU CTAaHIAPTHOW U HECTAHAAPTHOM TEMIIEpaTypax.
Pacuer paBHOBECHOTO cOCTaBa.
Bnusinue naBnenus Ha paBHOBecHbIN coctaB. [Ipunumn Jle [llarense - bpayna.
['eTeporenHbple XWMHUYECKHE PABHOBECHUS MU OCOOCHHOCTH WX TEPMOIMHAMHUYECKOTO
OIMMCaHUA.
XUMHYECKOE pABHOBECHE B PEATIbHBIX I'a3ax.

['ereporennsie (a3oBbie paBHOBecUs. OCHOBHBIC MOHATHUSA: (a3a, COCTaBHAs YacCTh, YHCIIO

KOMITOHEHTOB, YHCJIO cTeneHel cBo0o k1. [IpaBuiio ¢a3z ['mb66ca u ero BHIBO/I.

11.

TepMOI[I/IHaMI/IKa OAHOKOMIIOHCHTHBIX CHCTCM. I[I/IarpaMMI:I COCTOSIHUA BOIbI, CCPHI,
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dbocdopa. DazoBeie mepexoasl epBoro poaa. Ypasuenue Kmaiinepona - Kmaysuyca u ero
MIPUMEHEHHE K Pa3IndHbIM (pa30BBIM IIEpEX0/iaM MIEPBOTO Poja.

12. JIByxkOoMIIOHEHTHbIE cucTeMbl. Jlmarpammbl kunenus. 3akonsl [n606ca-KonoBasiosa.
Pa3nenenue BEmeCTB myTeM MPOCTON MEPETOHKH U PEKTH(PUKAIIUU. A3EOTPOITHBIE CMECH M UX
CBOMCTBA.

13. ®usuko- XMMHUYECKUN aHAIIN3, €r0 CYITHOCTh U IIPUMEHEHUE.

14. JTuarpammbl IUIaBIE€HUS IBYXKOMIIOHEHTHBIX CUCTEM U MX aHAJU3 Ha OCHOBE MpaBuia ¢as.
JnarpaMMbl COCTOSIHUSI C TPOCTOM HBTEKTHUKOM; HEOIPAHUYEHHOM PpPACTBOPUMOCTBHIO
KOMIIOHEHTOB B )KHJKOM U TBEPAOM COCTOSIHUU; OTPAHUYEHHOW PACTBOPUMOCTBIO B KUIKOM U
TBEPJIOM COCTOSIHMHM 9BTEKTHUYECKOTO W TIEPETEKTUYECKOrO0 THUIIOB; ¢ 0Opa3oBaHUEM
XUMHUYECKUX COECIMHEHHM C KOHTPYSHTHOW M MHKOHIPYIHTHOHM TeMIEpaTypou IUIABIECHUS; C
OJIMMOP(HBIM TIPEeBpaIIeHHEM KOMIIOHEHTOB.

15. Tpeyroasuuk ['n66ca. JlnarpaMmbl pacTBOPUMOCTH U IJIABKOCTH TPEXKOMITOHEHTHBIX
CUCTEM.

[TpomexyTouHas aTTecTanus (3x3amer) IPOBOAUTCS B POPME YCTHOTO coOECeIOBaHUS HITH

B BUC TCCTOBBIX BaI[aHI/Iﬁ C OTKPBLITBIMHU BOIIPpOCAMU.

[IpomexxyrouHast —arrectanust (3auem) TPOBOAUTHCS C  HCIOIB30BAaHHEM OallbHO-

peﬁTHHFOBOﬁ CHUCTCMBbI OLICHUBAHUS PC3YyJIbTATOB O6y‘ICHI/I${.

=

o1

10.
11.

12.
13.
14.
15.
16.

17.

MNPUMEPHBINA NEPEYEHB BOITPOCOB U 3AJTAHUM K DK3AMEHY

I[TepBblIii 3aKOH TEPMOJMHAMUKHU M €r0 IPUIIOKEHUE K PU3MUECKUM U XUMUYECKUM CHCTEMaM.
Pacuer TeroBBIX A(PPEKTOB XMMHYECKMX pPEAKIUH NpU CTAHAAPTHOM M HECTaHAAPTHOM
Temrneparypax. 3akoH ['ecca. YpaBHenue Kupxroda.

TemnoTsl pacTBOpeHUs: U o0Opa3oBaHMsI MOHOB. DHEprus coiibBarauuu HoHOB. Llukn bopna-
Xabepa.

TermoeMKoCcTh U ee 3aBUCHUMOCTh OT Temreparypsl. Csizb Cp m Cv U maeanpbHOTO rasa.
YpasHeHnue Maiiepa.

ITonutponHeie MPOLECCHI.

@opMyIMpOBKa U AaHATTUTUYECKOE BBIPAKEHUE BTOPOTO 3aK0Ha TepMoauHamMuku. [{ukn Kapho.
IIpuMeHeHne BTOPOro 3aKOHa TEPMOJIUHAMMKHI K H30JIMPOBAHHOM CUCTEME.

OHTponus Kak (YHKLUUS COCTOSHMS. TepMoauMHaMuyeckas BEpPOSITHOCTb M €€ CBS3b C
SHTPOIHUEH.

PacueT m3MeHeHMs SHTPONUU MPU Pa3IUYHBIX 0OpaTHMBIX Hpoleccax. Pacduer m3aMeHeHMs
SHTPONHUH U30JMPOBAHHBIX CUCTEM ITPU HEOOPATUMBIX MPOIIECcCax.

TepMoaMHaMUUECKUE IIOTEHIIUAIIBIL.

Pacuer AG u AF B pusnyeckux nporeccax.

XapaktepucTuueckue (QYHKUUU. YCIOBUS M KPUTEPUH CaMOIIPOU3BOJIBHOTO IMPOTEKAHHS
IIPOLIECCOB, BhIpaKEHHBIE Yepe3 XapaKTepucTHUecKre QyHKIUH.

YpaBHeHuss MakcBela 1 MX HCIIOJIB30BAHME NIl BBIBOJA PA3IMYHBIX TEPMOJMHAMUYECKHX
COOTHOUIEHUH

VYpasaenus ['u60ca-I'enpmromnbia.

XHUMHUYECKHE TOTEHIUAIIBI.

Tennosoii 3akoH HepHcra. [Toctynare! Inanka. Tpernii 3aK0H TEpPMOIUHAMHUKHU.

Pacyer aOcoyifOTHOrO 3HaueHUs SHTPONUU. PacyeT M3MEHEHUS SHTPONUH B XUMHUYECKHX
mpoleccax Ipu CTaHAAPTHON U HECTAHAAPTHOM TEMIIEPATYpE.

XHUMHYECKOE PaBHOBECHE B CHCTEMAax THUIIA:
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18.

19.
20.

21.

22.
23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

38.

39.

40.

41.

42.
43.

44,

1733 a) ad me . bB me . 6) ad cas bB aaz . B)
ad ,. = bB

me easz

TepmoanHaMHueCKUl BBIBOJ 3aKOHA JICUCTBYIOIIMX MAacC. YpPaBHEHHE U30TEPMBbl PEaKLIUU
Bant-T'odda.

Buibl KOHCTAHT paBHOBECHUS U CBSI3b MEXKIY HUMH.

CBsi3b KOHCTaHT paBHOBECHUS CO CTaHJAPTHBIMH HM3MEHEHUSIMH »sHeprun [ubbca wu
I'eapMrombna.

MeTtonbl pacueTa KOHCTAaHT PABHOBECHS XMMHUYECKMX pEaKLUUd € HCIOJB30BaHUEM TaOJIUIL
CTaHJapPTHBIX 3HAYEHUN TEPMOJAUHAMUYECKUX (DYHKIIUH.

3aBUCHMOCTh KOHCTAHTHI paBHOBECHSI OT TemriepaTypsl. M306apa u uzoxopa Bant-T'odda.
BnusHue naBieHHs Ha pPaBHOBECHBIM COCTaB. YIPaBICHUE XHMHUYECKUM DPaBHOBECHEM.
[Tpuniun Jle [larense - bpayna.

PacueT paBHOBECHOTr0 cocTaBa.

['ereporeHHble XMMUYECKHE PABHOBECUS U OCOOEHHOCTH UX TEPMOJIUHAMUYECKOI'O OMIMCAHHUS.
['eTeporenHble XMMUYECKUE PABHOBECHS B peEalbHBIX CUCTEMax. MeToasl OompeneseHus u
BBIYUCIICHHS KOO PUIHEHTA JIETY4IeCTH (AKTUBHOCTH).

PacTBopbl, crocoObl BbIpaKEHHs] KOHILIEHTpAallMU pacTBOpoB. MieanbHble W peaibHbIC
pacTBOPBHL.

[TapunanbHble MOJIIPHBIC BEIHUMHBI U ypaBHeHuUs [ n06ca-/lorema.

TepMoauHamMuyeckuil BbIBOJ 3aKoHa Payns u 3akoHa ['eHpH 1J1 1€l IbHBIX PACTBOPOB.
PacTBOpUMOCTh TBEpABIX BELIECTB B WJCAIBHBIX W TMPEIENbHO pa30aBICHHBIX PacTBOpaAX.
VYpasnenue lpenepa.

Konnurarusnslie cBoiicTBa pacTBOpoB. Kprockormnus u 30yIIH0CKOIuS.

Ocmotnueckue siBieHus. Ypasuenue Bant-I'odda, ero repmoanHaMiUuecKuii BHIBOJ
TepMoanHaMuKa peanbHbIX PACTBOPOB. ATEpMAaJIbHBIE U PETYJISIPHBIE PACTBOPBI U UX CBOMCTBA.
Meton axkTUBHOCTEW. BBIOOp CTaHIApTHBIX COCTOSIHMM MpH ONPEIEeIEHUH XUMUYECKHX
MOTEHLINAJIOB.

Hcnonw3oBanue ypaBHeHus ['mb0ca-/{rorema aJis pacueToB aKTHBHOCTEH M KOA(PHUIIMEHTOB
AKTUBHOCTEMN

I'ereporennsie (a3oBble paBHOBecusi. OCHOBHBbIE MOHATHA: (haza, cCOCTaBHAs 4acTb, YHUCIIO
KOMIIOHEHTOB, YHCJIO CTETIEHENH CBOOOIBI.

[TpaBuio ¢a3 'n60ca: BEIBOJ M MPUMEHEHHE IIPU aHAJIM3€ PAaBHOBECHUI.

TepMoguHaMuKa arperatHbIXx paBHOBechil. Da30BbIe MEPEXObI MEPBOrO poAa. YpaBHEHUE
Knanelipona-Knay3uyca u ero npuMeHeHHe K pa3InyHbIM (ha30BBIM Iepexo/1aM MEepPBOro poja.
OJHOKOMITOHEHTHBIE CUCTEMBl. MOHOTpPOIUS ¥ SHAHTUOTponus. JlnarpaMma coOCTOSTHUS BOJBL,
cepsl, pochopa u ux onrcanue ¢ mpuMeHeHueM npasuia a3 ['ndoea.

TepMoguHamuyecknii  BbIBOJ 3aKOHOB KoHoBanoBa. Paznenenwe Bemiects  myTeM
pekTH(UKauU. A3e0TPOIHbIE CMECH U UX CBOWCTBA.

Juarpamma KumneHusi B ciay4ae MOJHOW WM OTPaHUYEHHOW PacTBOPUMOCTH KOMIIOHEHTOB B
KHUJIKOM COCTOSTHUM UX ONHCaHHE ¢ MpUMEHEeHueM mpasuia (a3 ['uboca.

Jlnarpamma KUIEHHs B Cilydae IOJTHOW HEPACTBOPUMOCTH KOMIIOHEHTOB B KHJIKOM COCTOSIHUH
UX ONKCaHME C MPUMEHEeHueM paBuia (a3 ['nboca.

JnarpaMmma miaBiaeHus IByXKOMIIOHEHTHBIX CUCTEM C IPOCTOU IBTEKTHUKOM.

Juarpamma IUIaBIeHHMsS JBYXKOMIIOHEHTHBIX CHCTEM, OOpasylollye a) HEOrpaHHYEHHO H

OrpaHUYCHHO PACTBOPUMBIC TBEPABIC PACTBOPHI, 6) XUMHUYCCKHUE COCOUHECHUS C KOHI‘py:)HTHOfI
u HHKOHprBHTHOﬁ TOYKOH IIJIaBJICHUS.
I[I/Ial" PaMMBI PaCTBOPUMOCTH U IIJIABKOCTU TPEXKOMIIOHCHTHBIX CUCTCM. TprFOHBHI/IK I'n606ca.
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IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA AJI51 ®OPMUPOBAHUA

KOMIIETEHLIUI

I/IH)IHKaTOPBI JOCTHIKCHUSA
KOMIICTCHIIUHA

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

IIpouenypa oueHuBaHus

HJIK onk-1,2
[Ipemiaraer HHTEPIPETAIIUIO
pe3yIabTaTOB COOCTBEHHBIX
IKCIIEPUMEHTOB M PaCYCTHO-
TEOPETUYECKUX paboT ¢
UCTIOJIb30BaHUEM
TEOPETHYECKUX OCHOB
TPaTUIIIOHHBIX U HOBBIX
pa3enoB XUMUU

3HaeT: TEOpPETUUECKHE OCHOBBI
XUMUYECKON TEPMOJIUHAMUKHU U
IIPAKTUYECKOE IPUMEHEHUE
3aKOHOB M 3aKOHOMEPHOCTEN
XUMHUYECKON TEPMOJINHAMUKH IS
pelIeHUs] KOHKPETHBIX 3a/1a4 [IPU
OINMCAHUU CBOKCTB PACTBOPOB,
(bha30BbIX, XUMUYECKUX U
a7copOLIMOHHBIX PABHOBECHI

CobecenoBanue B popme
KOJUUTOKBHYMa.
Brmonaenune
MPAKTUYCCKUX U
KOHTPOJIBHBIX PadoT,
TECTUPOBAHUE.

YmMmeer: peniaTh TUTIOBBIE
YHCJICHHBIE U TpapUuecKue
yueOHBIC 3a]1a41 110 XUMUYECKOH
TCPMOIAUHAMUKE . BBIIIOJIHATH
TEPMOJIMHAMHYECKUE PACUCTHI;
MIPOBOJIUTH 00PabOTKY,
NEPBUYHBIN aHAIN3 U
WHTEPIIPETAIMIO PE3YJIbTaTOB
COOCTBEHHBIX 3KCIIEPUMEHTOB U
PaCUYCTHBIX 3a4a4 I10 XUMHYECKOHU
TEPMOJIMHAMHKE C IPUMEHEHUEM
€€ OCHOBHBIX 3aKOHOB U

CobecenoBanue B hopme
KOJIJIOKBHYMA.
Brinosinenue
MPAKTHYCCKHX,
1a00paTOPHBIX U
KOHTPOJIbHBIX paboT.
OT4eTshl 110 1a60PaTOPHBIM
pabortam.

3aKOHOMEPHOCTEN
HI[Kormx2.1 Baaneer: Breimonaenune

PaGotaer ¢ XUMUYECKHMMH | HABBIKAMH NPOBE/CHNS | 7aGOpaTOPHBIX PaboT.
BEIIECTBAMH C COOJIIOJICHHEM | XHMHUYECKOTO u
HOPM TE€XHHUKH O€30MIaCHOCTH | TEPMOXUMHUYECKOTO

OKCIIEpUMEHTa C I[PUMEHEHUEM

000pyI0BaHUS XUMHYECKON

nabopaTopur €  COOJIOJIEHUEM

OpaBWJI U HOPM  TEXHUKHU

0€e301acHOCTH

HJ[Kornk:2.3
[IpoBoaut CTaHIapTHHIE
onepanuu JUisl ONpENENICHUs
XUMUYECKOTO W (pa30BOTO
cocraBa BELIECTB u
MaTepUajIoB Ha UX OCHOBE

YMeTn. IpOBOAUTE XUMHWYCCKUC U
TEPMOXUMHUYCCKUEC DKCIICPUMCHTBI
o npejraracMbIM MCTOIUKAM.

Brimonnenue
1abopaTOPHBIX padoT.

Baapneer: HaBbikamu 00pabOTKU
pE3yJIBTaTOB IKCIIEPUMEHTA.

OT4eTsl 110 1abOpaTOPHBIM
pabortam.

HJ[Kornxe.1
[IpencraBnser pe3yabTaThl
paboTbl B BHJE OTYETa IO
cTaHmapTHod  ¢opme  Ha
PYCCKOM SI3bIKE

YMeTh: IPeCTaBIATh Pe3yabTaThl
TEPMOXUMHUIECKHIX
DKCIIEPUMEHTOB,  HCCIEIOBaHUN
CBOICTB pacTBOpOB, (Da30BBIX HU
XUMHUYECKUX PABHOBECUN B BHJIE
OoT4eTa COTJIACHO TPeOOBaHUSIM B
JIAHHOM 00JIACTH XUMHUU

[IpoTOKONBI U OTYETHI MO
n1abopaTopHbIM paboTam
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IIporpaMmma oneHMBAHUSI KOHTPOJIUPYEMbIX KOMIIETEHIIMA:

Tema niu pasaen | Kog unaukaropa [Inanupyemsblid [Tokazarens Kpurepuii ouennBanus HaumenoBanue
JUCIATLITHHBI KOMITCTECHIIHH pe3yibTat 0C?
TK? A
2.1.1 TlepBblii 3aK0H NJKonk-1.2 3Harth: 3unaer:  dopmynupoBky, | Brnageer marepuanom, (YO, K, K, T
TEPMOJMHAMHKH U €TO [Ipemnaraer TEOPETUYECKHE MaTeMaTHYECKOe NPEICTaBJICHHBIM B
MPUMEHEHHE K WHTEPIPETAIMIO | OCHOBBI XUMHUYECKOW BBIpaKEHHUE MEPBOTo 3aKoHa | paszaene 2.1.1
(U3HYECKUM CUCTEMaM | Pe3yJIhbTaTOB TEPMOIMHAMHUKH. TEPMOJUHAMUKA ®  ero | «Bompocs! s
COOCTBEHHBIX YMeTh: pemarh | IPUMEHEHUE K (PU3UYECKUM | YCTHOTO
9KCIIEPUMEHTOB | THIIOBBIC YWCIICHHBIC | CHCTEMaM. cobeceoBaHuUs»,
Y pacyueTHO- u rpadudeckue | Ymeer paccuMThIBaTh | KOJUIOKBUYM 1, No 1-6.
TEOPETUYECKUX | y4yeOHBIC 3aauu U3MCHCHUE BHYTpPEHHEH
pabdoT ¢ SHEPIUU CHCTEMBI, TEILIOTHI Pemnnv 2/3 w3 Beex
HCIIOJIB30BAHUEM ¥ pabotel B (usmueckux | 33MaHAN KOHTPOJBHON
TEOPETHYECKHX mporieccax, nposoguty | PA0OTHI Nel 5
OCHOB NepBuuHBbIl  aHanmm3  u | LIP3BHJIBHO OTBETHII Ha =
TPaJUIIHOHHBIX UHTEPIIPETAINIO 2/3 BOTIPOCOB TeCTa 10 2
I HOBBIX PE3YNBTATOB. Teme «TepMOXUuMHUsD) ™
2.1.2 TIlepBblif 3aKOH | Pa3/J€IOB XUMUU | 3HATH: 3Haer: Bnaneer wmarepuanom, | YO, Kiu, K,
TEPMOJUHAMHUKHA W €ro TEOPETUICCKHE OcHOBHO 3aKOH | MPEICTABICHHBIM B|T.,O
MIPUMEHCHHE K OCHOBBI XMMHYECKOH TEPMOXMMHHM U ciencTBus | pazzaene 2.1.2 Bompocsr
XUMHUYECKHM CHCTEMaM TEPMOIUHAMUKH. u3 3aKOHa [ecca; | mns YCTHOTO
YMmerh: pemaTh | 3aBUCUMOCTh  TEIUIOBOTO | coOeceoBaHus,
TUTIOBBIC YHCIICHHBIC | dppekTa  peaknuu  OT | KOJUIOKBHYM 1,
u rpaduvecKkue | TeMIepaTypsl U ypaBHeHue | Bompockl  Ne  7-10.
3a7a9u Kupxrogda. Pemmn  2/3  Bcex
Ymeer: paccuuThIBaTh | 3aJaHUK KOHTPOJIbHOMN
TETJIOBOM ahdext | paboThl Ne 2.
XUMUYeCcKol peakiuu Tipu | [IpencTaBui oTUETHI 1O
CTaHJAPTHOU 1 | 1abopaTOPHBIM
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HECTaHAAPTHOMN paboram 1o  TeMme
TeMIIepaType. «TepMoXUMUSIY.
2.1.1lepBorit 3akoH | MIKonk-21 Baanern: Bnaneer HaBbIKaMHu Brimonnun 4| Y0,0
TEPMOTMHAMHUKH. Pabotaer C | HaBBIKAMHU paboThl Ha mpuboOpax, 71a00paTOPHBIX PaOOTHI
Tepmoxumus XUMHAYECKUMU MIPOBEACHUS IPUMEHSIEMBIX IS o TeMe
BEIIECTBAMH  C | XUMHUYECKOTO U | ONpENeNeHUs TeTIOBhIX «TepMoxuMus».
co0Ir0IeHIEM TEPMOXUMHUYECKOT0 | 3(pPeKTOB peakuuii u
HOPM  TEXHHUKHU | KCIIEPUMEHTa  C | TEIUIOT (PU3NICCKHUX
0€30MMacHOCTH MIPUMCHCHHEM MIPOIIECCOB C COOTIOACHHEM
000opyI0BaHUs NPaBUJI U HOPM TEXHUKHU
XUMHYECKOH 0€e30I1acHOCTH,
nabopaToOpun c
coOroieH1EM
NpaBUJI H  HOPM
TEXHHUKHU
0e301acHOCTH
NKormk2.3 Ymerh: npoBOIUT Ymeer Beimonaun 41 0
ITpoBouT XUMUYECKHE U MIPOBOJIUTH XUMUUYECKHE U | Ja0OpaTOPHBIX paboOThI
CTaHJapTHBIE TEPMOXHUMHUYECKHE TEPMOXHUMHUYECKHE o TeMe
Olepaluu  JJs | SKCIIEPUMEHTHI IO HKCHIEPUMEHTHI 10 «TepMoXuMUsI».
OTIpeIeIIeHUS npe/yiaraeMbIM npejuiaraeMeiM MetoaukaMm | Jlomyctumo He Oonee
XUMHUYECKOTO U | METOAMKAM. Ha CTaH/IapTHOM l-off ommbku 1pH
¢azoBoro Buasers: HaBbIKaMu | 000PYIOBaHHH, pacuere TETIOBOTO
COCTaBa BEILECTB | 00pabOTKH IPUMEHSIEMOM JUIS 3HAYEHUS
Y MaTepHajoB Ha | pe3yJbTaTOB TEPMOXUMHUIECKUX KaJOPHMETpA,
UX OCHOBE HKCIEpUMEHTA UCCIIEIOBAaHH. COCTaBJICHUU
Buianeer HaBbIKaMu TEPMOXHUMHUIECKUX
H/[Konke.1 YmMmers: 00paboTKH Pe3yIbTaTOB YpaBHEHHI U pacyere
[Ipencrasmsier MIPEACTABIATH TEPMOXMUMHUYECKUX TEIUVIOBBIX 3P PEKTOB
pe3yIbTaThI PE3yNbTATHI HKCIIEPUMEHTOB: pacueTa bu3nIecKkux u
paboTBl B BHUAE | TEPMOXHUMHUYECKIX TETUTOBOTO 3HAYCHUS XUMHUYECKHX
oTyera 10 | 9KCIIEPHUMEHTOB, KaJOpPUMETpPa, COCTABIICHHSI | MPOLECCOB.
CTaHJIapTHOU HUCCICA0BAHUIN ypaBHEHUI TEIJIOBOTO
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dopme Ha | CBOWCTB pAacTBOPOB, | Ganamca; pacdyera [IpencraBun BCE
pyccKoM si3bike | (ha30BBIX ¥ | TEIIOBBIX 3B PEKTOB OTYETHI 1o
XUMHAYECKUX XUMHYECKUX PEAKIIUIA. 71abopaTopHBIM
paBHOBeCHH B Buje| YMeeT: PEICTaBIISATH paboraMm 1O  Teme
oTyera COTJIACHO | PE3YJIbTaThI «TepMOXUMHUSD. B
TpeGOBaHMIM B | TEPMOXUMHYECKHX COOTBETCTBUU c
JTaHHOU 00J1aCTH | SKCIICPUMEHTOB B BUJIE TpeGOBaHUSIMU B
XAMUH OTYeTa COracHoO JaHHOMN obactu
TpeGOBAHKSM B JIAHHOM XUMUH
00JacTu XUMUHN
2.2,2.3 Bropoii u tpetuii | UIKonk-1.2 3HaTh: 3Haer: Bnaneer marepuanom, | Ko, K, T
3aKOHBI [Ipemaraer TEOPETHUYECKUE (bopMyIINPOBKH, IIPEACTABJICHHBIM B
TEPMOIMHAMHKH. UHTEPIPETAIMIO | OCHOBBI XHMHYECKOM MaTeMaTHYeCKHe pasmene 2.2 -2.3
TepMoarHAMUYECKHE pE3yIbTATOR TEPMOIMHAMUKI BBID@KEHHMsS BTOPOro W | Bompocsl Iuist yCTHOTO
MOTEHIHABI. COOCTBEHHBIX Ymern: TPETHETO 3aKOHOB | coOeceI0BaHHusI.
SKCIIEPUMEHTOB | peliaTh THITOBBIE| TEPMOJINHAMUKHY; KotokBuym 2,
U PacyeTHO- YHCIICHHBIC | KpUTEPUU Bompockl Ne 1-7.
TEOPETHYECKUX | TpaduuecKue CaMOTIPOM3BOJIBHOTO
pabor ¢ y4eOHbIe 3a1aun IPOTEKAHUSI TIPOIIECCa. Pemmn 5 23 w3 Beex
HCIIOJIB30BAHUEM VYmeer: 3a/laHin  KOHTPOJILHON
TEOPETHYECKHX perarsb Tunospie | PaboTHI Ne 3.
OCHOB pacueTHbIE 3aa4u 1o Teme | LIPABUJILHO OTBETHI HA

TPAAUIIUOHHBIX U

«BTopo# u TpeTnii 3aKOHBI

2/3 BONPOCOB TecTa IO
teMme «BTopoil u TpeTuit

HOBBIX pa3feioB TEPMOMHAMHUKH:

XUMUH paccuuThiBaTh W3MeHeHue | SAKOHBI
SHTpOTHH B xome | TEPMOIMHAMUKH
¢u3nUeCKUX MPOIECCOB U
XUMHUYECKUX peakuuii;
abcomroTHOE 3HaYeHHE
SHTPOIIHH; U3MCHEHHE
TEPMOJMHAMHYECKHX
HOTCHIIMAJIOB npu
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XUMHYECKUX  TIPOLECCax;
OLIEHUTh BO3MOHOCTb
CaMOIPOU3BOJIBHOTO
IPOTEKaHMUs [POIIECCa.
3.3  Xwummueckoe u | UIAKonk-1.2 3HaTh: 3Haer: Bnaneer wmarepuanom, | YO, Kn, K, T
aJIcOpOIMOHHOE [Ipemaraer TEOPETUYECKHE 3HaeT OCHOBHBIC 3aKOHBI W | PEICTABICHHBIM B
paBHOBECHE MHTEPIPETALMIO | OCHOBBl XWMHUYECKOM 3aKOHOMEPHOCTH paszene 3.3 Bompocsl
pe3yJIbTaToB TEPMOIMHAMUKH TEPMOIHHAMHYECKOTO ISt YCTHOTO
COOCTBEHHBIX YMersb: ONMCAaHUS  XUMHUYECKOTO | COOECEe0BaHuS.
SKCIIEPUMEHTOB | PeliaTh THIIOBbIE PABHOBECHS, Bubl | KosutokBuym 4,
¥ PacUETHO- YUCIIEHHBIE | KOHCTaHT XUMHUYECKOTO | Borpocsl Ne 1-9.
TEOPETUYECKUX | rpaduuecKkue PaBHOBECHS, CBSI3b MEXKILY
pabor ¢ y4eOHBIe 3a/1aun HUMH, ypaBHEHHUS Pemnn“ 213 w3 Beex
UCIIOJIb30BAHUEM U30TEPMBI,  M30XOphl M | SAlaHUH  KOHTPOJbHOU
TEOPETHYECKHX u306apsl Baut-T'odda. pabothr Ne 4.
OCHOB VYmeer: paccumTbiBarh | [IPABWILHO OTBETHI HA
TPaJUIMOHHBIX U KOHCTAHTHl  XMMHHecKoro | 2/3 BOTIPOCOB TECTa 1o
HOBBIX Pa3/IeioB paBHOBECHS TeMe  «XMMHYECKOe
XUMUH TEPMOIMHAMUYECKUM paBHOBCCHE»
METOJIOM TPH CTaHAapPTHON
u HECTaHJapTHOU
TEMIIEpaType; PABHOBECHBIH
COCTaB.
NKonk2.1 Baaners: Ymeer Boinonaun ¥O, 0
PaGoraet c HaBbIKaMU MIPOBOAUTH XUMHUYECKHE nabopaTtopHyo paboty
XUMHUYECKUMU TPOBEICHUS SKCIIEPUMEHTBI 110 no Tteme. IlpexcraBui
BEIIECTBAMU C XHMHUYECKOTO ¥ TIpEJIaraeMbIM METOIMKAM | OTYET B COOTBETCTBUH C
COOMIOIEHHEM TEPMOXMMHMYECKOTO | Ha CTaHIapPTHOM TpeGOBaAHUSAMU B
HOPM TEXHUKH SKCIIEPHMEHTA ¢| 06opyI0BaHuMHY. JaHHO 006JIaCTH XUMHUU
0e30MacHOCTH IPUMEHEHUEM Buajeer HaBbIKaMu
Koz 060py11013a11m 00pabOTKHM Pe3yNIbTaTOB
TpoBoauT XUMHYECKON SKCIIEPMMEHTOB: pacyeTa
CTaHApTHBIC naboparopuu ¢| KOHCTAHTBI PABHOBECHSI.
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onepauuu s

coOII0ICHUEM TIpaBUJI

YMeer: npeacraBisiTh

onpeneneHus U HOPM  TEXHUKH| pe3yJIbTaThl
XMMHUYECKOrO U | 6€30MacHOCTH 9KCIIEPUMEHTOB, B BUJIE
¢dazoBoro YMeTh: IpOBOIUTE | OTYETA COTJIACHO
COCTaBa BEUIECTB | XUMUYECKHUE U TpeOOBaHUSAM B TAaHHOMH
Y MaTepualioB HA | TEPMOXUMHUYECKUE 00yacTu XUMUHU
UX OCHOBE AKCIIEPUMEHTHI 110

MpeJiaraeMbIM

METOIUKAM.

Baanerb: HaBbIKamu

00paboTku

pe3ynbTaToOB

HKCIIEPUMEHTA.
NKonks.1 YMerb: IpeaCcTaBIATH) [IpeacraBun otuer B | O
[IpencraBnser pe3yIbTaThl COOTBETCTBUU c
pE3yJIBTaTHI TEPMOXUMHUYECKUX TpeOoBaHUSIMU B
paboTel B BHJE | HIKCIIEPUMEHTOB, JTaHHOM 00JacTH XUMHUHU
oTyeTa 0 | MCCIIeA0BaHNN
CTaHJApTHOU CBOMCTB  pacTBOPOB,
dbopme Ha | (a30BBIX u
PYCCKOM SI3BIKE | XMMHYECKUX

paBHOBECHMM B BHE

oTyeTa COTJIaCHO

TpeOOBaHUSIM B

JTAaHHOM o0nacty

XUMUHU

3.1 TepmoguHamMuKa NJKomnk-1.2 3HaThb: 3Haer: koJuiratuBHele | Bnageer wmatepuanom, | YO, K., K,
pacTBOpOB [Ipennaraer TEOPETUYECKHE CBOIICTBa pacTBOPOB. IIPEICTaBICHHBIM B|T,O

MHTEPIPETALMIO | OCHOBBI XHUMHUYECKOH YMeerT: paznene 3.1 Bompocsl
pe3yabTaToOB TEPMOJUHAMUKU paccuuTaTh U3MEHEHHUE | JUIs YCTHOTO
COOCTBEHHBIX Ymern: MOHWKEHUSI TEeMIepaTyphl | coOece10BaHus:
9KCIIEPUMEHTOB | pelIaTh TUIIOBBIE 3aMEpP3aHUS pacTBopa, | KOJJIOKBUYM 3,
U PacyeTHo- YUCJICHHBIE Y| TIOBBILIEHUS]  TeMIlepatypsl | Bonpochkl Ne 1-8.
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TEOPETUICCKHUX
pabort ¢
HCIIOJIb30BAaHUEM
TEOPETUYCCKHIX
OCHOB
TPaTUIIMOHHBIX U
HOBBIX Pa3/esioB
XUMHHU

rpaduveckue
y4eOHbIe 3a/1a4n

KHUIICHUA pacTBOpa n
HU3MCHCHUA JaBJICHUA
HaCbhIIICHHBIX mapoB B
3aBUCUMOCTH oT

KOHIIEHTpAIlMU PacTBoOpa.

IIpaBunbHO OTBETHII Ha
2/3 BOIPOCOB TecTa IO
TEME «PacTBOpBI».
HonyctuB He Oomee 1
OLIMOKHU npu
BBIITOJIHCHUH

MPAKTUYECKUX 3aJaHUI

N AKonk2.1

PaGoraet ¢

XUMHYECKUMH
BEIIIECTBAMMU C
COOJIIOIEHUEM
HOPM TEXHUKH
0e30IMacHOCTH

NKonk2.3
IIpoBoauT
CTaHJapTHbHIC
onepanuu s
oTpeeNeHuUs
XUMHUYECKOTO U
(hazoBoro
COCTaBa BEUIECTB

Baagers.:

HaBBIKAMU
MIPOBEJCHUS
XUMHUYECKOTO 71
TEPMOXUMHUYECKOTO
IKCIIEPUMEHTA v
MPUMEHEHUEM
000pyI0BaHUS
XUMHUYECKON
nabopaTopun v
co0JTI0/IEeHHEM TTpaBUJ]
U HOPM  TEXHUKH
0e3omacHOCTH
Ymern: 1poBOIUTH
XUMHYECKHE U

YmMmeer

MMPOBOANUTE XUMHUYCCKUC U

OKCIICPUMCHTHI 110

npeajara€MbiM METOAUKaAM

Ha CTaHJAapTHOM
000pyI0BaHUH,
MIPUMEHSAEMOM JISI
TepMongqucxnx
HCCIICIOBAHUM.
Baaaeer HaBBIKAMH

00pabOTKM pe3ynbTaToB
OKCIICPIMEHTOB: pacyera

MMOHUKCHHUA TEMIICPATYPhI

3amMep3aHus PacTBoOpa,

OMpCACIICHUA MOJ'IHpHOfI

TEPMOXHUMHUYECKHUE Macchl BEIECTBA METOJIOM
U MaTepHajoB Ha
IKCTIEPUMEHTHI IO KPHOCKOITMH TETIJIOBOTO
UX OCHOBE N
HpeIaraeMbIM JIp. CBOWCTB PacTBOPOB
METOJTUKAM. YMeer: npeacTaBIsATh
Baanerb: HaBbIKaMM| pPe3yJIbTATHI
00paboTkH HKCIIEPUMEHTOB
pe3yJbTaToB UCCIIeIOBAaHHSI CBOMCTB
IKCIIEPUMEHTA. pPacTBOPOB B BUJE OTYETA

Boinonaun 2
nabopaTopHbIe PadOTHI
1o TeMe
«TepmoarHamuka
pPacTBOPOBY.
[IpencraBui OTYETHI 11O
1a00paTOPHBIM
paboram 1o  Teme
«TepmoamHamuKa
pPacTBOPOBY. B
COOTBETCTBUU c
TpeOOBaHUSIMHU B
IaHHOU o0macTu
XUMUH.

¥O, 0
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N Konke.1 YMeTh: IpeICTaBISATh COTJIACHO TPEOOBAHUSAM B [IpeacraBun otuersl o | O
[Tpencrasmsier pe3yIbTaThl JTAHHOW 00JIaCTH XUMUH 1a00paTOPHBIM
pe3yiabTaThl TEPMOXHUMHUYECKUX paboram 1o  Teme
paboTel B BHJE | SKCIIEPUMEHTOB, «TepmoanHamuka
oTuera 0 | UCCIeA0BaHUMN PacTBOPOBY. B
CTaHIapTHOU CBOIICTB  pacTBOpOB, COOTBETCTBUU c
dbopme Ha | (a30BbIX u TpeOOBaHUAMU B
PYCCKOM SI3bIKE€ | XMMHYECKUX JTAHHOM obnactu
paBHOBECH B BUJE XUMHH.
oTyeTa COTJIACHO,
TpeOOBaHUSIM B
IAHHOU o0OJacty
XUMUHI
3.2. ®azoBbic | UK onk-1,2 3HaTh. 3Haer: Bnaneer wmarepuanowm, | YO, Ku, 13
paBHOBECHS. [Ipennaraer TEOPETUUECKHE MOHSTUHUHBIA anmapar | IpeICTaBICHHBIM B
OIHOKOMIIOHEHTHBIE UHTEPIpPETAINIO | OCHOBBI (u3uueckoi| pazmena  3.2.,  ycinoBus | pazaene 3.2 Bompockl
CUCTEMBI pe3yIbTaToOB XUMUH. ¢dazoBoro paBHOBecHs, | JJIA YCTHOTO
COOCTBEHHBIX Ymersn: SIBIICHUS MOHO- u | cobece0BaHUS:
SKCIIEPUMEHTOB | pemiaTh TUTIOBBIE SHAHTUOTPOIIUU U | KOJJIOKBUYM 4,
U pacyeTHo- YHUCJICHHbIE Y| OCHOBHBIE THUIIBI auarpamm | Bompocsl Ne 10-15.
TEOPETHUECKUX | rpaduyeckue OJTHOKOMITOHEHTHBIX Brimonaun BCE
pabor c yueOHbIC 3a/Jaun: CHUCTEM. MPAKTUYECKHUE 3aTaHUs
HCIIOJIH30BaHUEM Ymeer: o TUuarpaMMam
TEOPETHUECKUX BBIYUCIISTH U3 | COCTOSIHMS, JOMYCTHUB
OCHOB AKCIIEPUMEHTAIIbHBIX He Oonee 1 ommOKH.
TPaJAUIIMOHHBIX U JTAHHBIX
HOBBIX pa3/iesioB TEPMOTMHAMUYECKHE
XUMHAH CBOMCTBA BEIlECTBA:
SHTATBITHIO HCTIapeHusl,

SHTPOIHUIO UCTIAPEHHUSI.
Baaneer:

HAaBBIKaAMHA HpI/IMeHeHI/ISI
3HaHui 1Mo teme «DdazoBnie
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paBHOBECHS.

OIHOKOMITOHEHTHBIE
CHUCTEMBI» Il  pacuera
TEPMOAMHAMUYCCKUX
CBOMCTB BEIIeCTBa
NIKonk2.1 Baagern: Baageer: HaBBIKaMH | BeImoaHMII mee | YO, O, I13
PaGoraer ¢ HaBEIKAMH MPOBEJICHUST DKCIEPUMEHTA | 1ab0opaTOpHbIC PabOTHI.
XAMHYECKUMU MIPOBEICHUS B YCIOBHUAX  BakyyMa, | [IpencraBui oT4eTsl 1o
BCIIESCTBAMH C XHUMUYECKOTO U | DKCIIEPUMEHTAIBLHOTO 1a60paTOPHBIM
coOII0IEHNEM TEPMOXHMHYECKOTO | OTpeIeICHUs JaBlieHus | paboTaM MO  TeMe
HOPM TEXHUKHU IKCIIEPUMEHTA c | mapoB WHIUBUIyaJIbHOU | «Da30Bbie paBHOBECHS.
0e30macHOCTH MIPUMEHECHHUEM KUJIKOCTH  TNpU  pasHbIX | OJHOKOMIIOHEHTHBIC
000pyI0BaHUs TEeMIIepaTypax; CUCTEMBIY. B
XUMHYECKOH YMeeT: IpoBOIUTH COOTBETCTBUH c
nabopaTopuu C | XMMHYECKHE TpeOOBaHUSMHU B
COOIIOICHHEM AKCIIEPUMEHTHI JJIs JTaHHOM obmactu
MpaBUJI W HOPM | YCTAaHOBJIEHUS XUMHH.
TEXHUKHU TEPMOIMHAMUYECKUX Brimonmaunn BCE
N IKomnk2.3 0e30macHOCTH CBOMCTB MHJIUBUIYAIbHBIX | MPAKTUYECKUE 3aJIaHUS
[IpoBoaut YmeTb: IpoBOIUTH BEIIIECTB 110 1o JarpaMMam
CTaHJapTHbHIC XUMHYECKHE U MpeayiaraeMbIM COCTOSIHHS, JIOTyCTHUB
onepanuu s TEPMOXHUMHUYECKHUE METOIHKaM. He Oosee 1 ommOKwu.
onpeneneHus AKCIIEPUMEHTHI TI0 Baaneer: HaBBIKAMH
XHUMHYECKOT0 U MpeasiaraeMbIM 00paboTKH  pe3yabTaTOB
(hazoBoro METOIUKAM. IKCIIEPUMEHTA.
cocTaBa BellecTB | Baagers:
¥ MaTepuajioB Ha | HaBBIKAMH
UX OCHOBE 00paboTKH
pe3yabTaTOB
JKCIEpUMEHTA.
N IKormke.1 YMmerTh: YMmeert: MPEJCTABIISITh
[Ipencrasnsier MPEACTABISTh pe3ynbTaThl
pe3yIbTaThI pEe3yIbTaTHI OKCIIEPUMEHTOB B BHUJE
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paboThI B BUJE TEPMOXUMHUYECKHUX oTyeTa COIJIACHO
oTyeTa 1o HKCIIEPUMEHTOB, TpeOOBaHUSIM B JIaHHOM
CTaHJIapTHOU HCCIIEIOBAHU I 00J1aCTH XUMUU
dbopme Ha CBOIICTB PacTBOPOB,
PYCCKOM SI3bIKE (hazoBbIX u
XUMHYECKHUX
pPaBHOBECHUH B BHJIE
oTyeTa  COTJIaCHO
TpeOOBaHUSIM B
IAHHOU o0Jactu
XUMUHI
3.2 ®a3oBbIe MK onk-1,2 3HaTh. 3Haer: Bnaneer warepuanowm, | YO, Ku, 13
paBHOBecus. [IByx- n [Ipemaraer TEOpETUYECKUe MTOHSATUIHBIN amnmapar | IpeACcTaBICHHBIM B
TPEXKOMITOHEHTHBIE UHTEPIpPETAIMIO | OCHOBBI (u3uueckoi pazmena  3.2.,  ycioBus | pazaene 3.2 Bompochl
CUCTEMBbI pe3yJIbTaTOB XUMUH. ¢dazoBoro paBHOBecHs, | A YCTHOTO
COOCTBEHHBIX Ymers: npaBuio  ¢a3  T'mubbca; | cobecenoBanms:
SKCIIEPUMEHTOB | pelaTh TUIIOBBIE KJIacCU(UKALINIO U | KOJUIOKBUYM 4,
U PacyYEeTHO- YHCIICHHBIE ¥ OCHOBHbBIE THUIBI auarpamm | Bompocsl Ne 10-15.
TEOPEeTUYECKUX | rpaduyeckue KWUIICHUS, TUIaBJIEHUsl JBYX- | BeimonHun BCE
pabot ¢ yueOHbIe 3aJ1auu: U TPEXKOMIIOHEHTHBIX U | IPAKTUYECKHUE 3aJaHUs
HCIIOJIb30BAHUEM CHUCTEM. 1o ayarpaMmam
TEOPETUYECKUX Ymeer: CTPOUTh U | COCTOSIHUS, JOIIYCTHB
OCHOB aHAIM3UPOBATh AMArpaMMbl | He Oosee 1 ommOKH.
TpaJULIMOHHBIX U COCTOSIHUS IBYyX- u
HOBBIX Pa3/IeJIoB TPEXKOMITOHEHTHBIX CUCTEM
XUMHAH
N AKonk2.1 Baagern: Baapeer: HaBbIKaMu | BeImoaHuUI nee | YO, O, I13
PaGoraer c HaBbIKaMU MPOBEJICHUS] HKCIEPUMEHTa | J1abopaTopHble pabOTHI.
XUMHYECKUMH IIPOBEACHUS B YCIOBHAX  BakyyMa, | [IpencraBui orders! 1o
BELIECTBAMHU C XUMHUYECKOTO U | OKCIIEpUMEHTAILHOTO 1a00paTOPHBIM
coOIII0ICHHEM TEPMOXUMHYECKOIO | ONpEAEIICHUs naBieHus | pabotaM 1Mo Teme
HKCIIEPUMEHTA c | mapoB UHAMBUAYAIbHOHN | «Pa30Bble paBHOBECHSI.

38




HOPM TEXHHUKH MIPUMEHEHUEM KUAKOCTH TpPH  Pa3HBIX
0e301MacHOCTH o0opynoBaHus TEeMIepaTypax;
XUMHUYECKOU Ymeer: npoBOIUTH
naboparopuu C | mpocThle onepanuu Mo
co0JII0IeHHEM npeajiaraeMbIM
OpaBWJI ©  HOPM | METOJMKaM U MOJIy4aThb
TEXHHUKHU AKCIIEPUMEHTAIIbHBIE
Oe3omacHoCTH JAHHBIE JJI TOCTPOCHUS
NKonk2.3 YMmern: IpoBOAUTH | (ha30BBIX JUArpamMm
[TpoBoaut XUMHUYECKUE U pa3IMYHBIMH METOJAAMU:
CTaHJIapTHbIE TEPMOXUMHUYECKHE TUTPOBAHUS, BU3YAJIbHOTO
oreparuu Jist HKCIIEPUMEHTHI 110 HAOIIOICHUS, KPUBBIX
olpeeeHuUs npeJiaraéMbiM OXJIAXKJEHUS U JIp.,
XUMHYECKOTO M | METOAMKAM. paboTaTh Ha
¢azoBoro Baagers: pedpakToMeTpe. 1o
COCTaBa BEUIECTB | HABbIKAMHU npeiaraeMbIM
1 MaTepuaioB Ha | 00paboTKH METOIMKAM.
UX OCHOBE pe3yJIbTaToB Baapeer: HaBbIKaMU
JKCIIEPUMEHTA. 00pabOTKH  pe3ylbTaToB
AKCIIEPUMEHTA:
IIOCTPOCHHUS Jauarpamm
COCTOSTHUS JIBYX- "
TPEXKOMITOHEHTHBIX
CUCTEM
N IKormke.1 YMmerTh: YMmeert: MPEJCTABIISITh
[Ipencrasnsier MIPEJICTABIISITh pe3ynbTaThl
pe3yNbTaTh pe3yNbTaThl OKCIIEPUMEHTOB B  BHUJE
paboThI B BUJIE TEPMOXHUMHUYECKUX oTueTa COIIACHO
oTyeTa 1o AKCIIEPUMEHTOB, TpeOOBaHUSIM B JaHHOMU
CTaHAapTHOU ucCIe10BaHU I 0o0nacTu XUMUHN
dbopme Ha CBOMCTB PacTBOPOB,
PYCCKOM SI3bIKE (hazoBbIX u
XUMHUYECKHX

JByx- u
TPEXKOMITOHEHTHBIC
CHCTEMBIY. B
COOTBETCTBUH c
TpeOOBaHUSAMU B
AHHOU oOactu
XAMUH.

Breimmonnaun BCE
MPAKTUYCCKHUE 3aTaHHs
o TUuarpaMMam
COCTOSIHUS, JIOIYCTHB
He OoJiee 1 omMOKH.

YO, O, I13
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pPaBHOBECHUH B BHJIE
oTyeTa  COIJIACHO

TpeOoOBaHUSIM B
TAHHOU o0Jactu
XAMUU

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

oucyunnune « Quzuueckasn xumus. Xumuueckas mepmMoOUHAMUKA» CIYOEHMY HeoOX00umMo Habpamy
He menee 60 oannoe.

1.

OO0s13aTeNIbHBIM  YCIIOBUEM SIBJISIETCSI BBINOJIHEHHE CTyAeHToM 11 mabopaTopHbIX paboT Mo
JAHHOW JUCUHUILIMHE, TOArOTOBKA U c/1adya OTYETOB 110 JIP, BBIMOJHEHHE MPAKTUYECKUX 3aJaHUI
B BHJE KOHTPOJIbHBIX paboT u TecTupoBaHue. llpu BeIMmoNHEHHH I1TA0OPATOPHBIX 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) IIPABUJILHO BBITIOJIHEH PacdeT COOTBETCTBYIOIIMX BEJIMYUH, BBIBEICHBI Pa3MEPHOCTU ITUX
BEJIMYMH, IpOBe/ieHa (ITPH HEOOXO0AUMOCTH ) Trpadudeckas 00padoTka pe3ynbTatoB (2 0),

T') IPOBEICHA CTAaTUCTUUYECKAst 00padOTKa PE3yJIbTATOB WUJIU BBHIMOJHEHBI TPAKTUYECKHUE 3aTaHUS
(B 3aBUCHMOCTH OT BUJa TaOOpaTOpHOU paboThl), ClieiaH BBIBOJ IO MOJYYEHHBIM pe3yibTaTaM
(10).

1) [Tocne TpexkpaTHOTO BO3BpAIllEHUs OTYETa CTYACHTY OIICHKA 3a OTYET CHIKaeTcs Ha 1 Gai.
e) [loompurensHo gaetcs 1 6 3a CBOEBpEMEHHOE U KaUeCTBEHHOE HAIMCAHUE BCEX OTYETOB.
[Ipenycmotpero 4 cobecenoBaHusl MO TEOPETUYECKOMY MaTepHally B BUJE KOJUIOKBHYMOB.
Kaxxnas Tema orieHuBaeTCsi MAaKCUMYM B 5 OQJIIOB.

[IpenycmoTpeHo 4 npakTUYeCKUX 3aJaHuil B BUIE€ KOHTPOIBHBIX paboT. Kaxxaast KOHTpoibHAS
paboTa OlleHUBaeTCsl MAaKCUMYM B 5 0aslIoB.

[Ipenycmotrpeno 3 TectupoBanus. Kaxaplii TeCT OIlEeHUBAeTCS MAaKCUMYM B 5 0aJIOB.

OO0s3aTeIbHBIM YCIOBHUEM HOITYCKA K 3K3aMCHY SABJISICTCS MOJYUCHUC OLICHKU «3a4YTCHO» Ha

1-om s3Tame MpPOMEXYTOUHOH aTTecTalluu 3a TNMPAKTUYECKYI0 YacTh H3y4aeMOH AMCLUMIUIUHBI B
COOTBETCTBUM C KpUTepusiMH 1-5, nepeurciaeHHbIMU Bbime. O0yyaromuecs, He MOJyYUBIINE 3a4eT,
K DK3aMEHY HE JIOIyCKarTCsl.

0) IPOMEKYTOYHAS ATTECTAINS - IK3AMEH

O1eHKa «OTJINYHOY .

chOpMUPOBAHHBIE U CHUCTEMAaTHU3WPOBAHHbBIE 3HaHUA mpeamera «Duszmdeckas XUMHSL.
XuMmudeckass TEpPMOJIWHAMHKa», C(OOPMUpPOBAHHBIE YMEHHMSI ¥ HAaBBIKH KOMILIEKCHOTO
WCIIONBb30BaHUSI 3aKOHOB TEPMOJMHAMHMKH, NPUMEHEHUsS METOJAOB M TMOJAXOJ0B JaHHOU
JTUCITUTITUHBI IPY PEIICHUH YIEOHBIX M MPAKTHYCCKUX 3a71a4 Pa3JIMYHOTO YPOBHS CIOKHOCTH.

OueHnka «xopouo»:

B LIeJ0OM, C(pOPMUPOBAaHHBIE, HO COJIEpKAIlMe OTIENbHbIE MPOOEIbl 3HAHUS HpeaMeTa
«Dusnueckas XuMus. XUMHUECKas TEPMOJUHAMUKA», YMEHUE MPUMEHATh METOJIbI U MOIXOAbI
M3y4aeMOM JMCHUIUIMHBI MPU PEIICHHH YYeOHbIX M NPAKTUYECKHUX 33/7a4 C MUHUMAJIbHBIM
KOJINYECTBOM OLIMOOK HEMPUHIUITHAIBHOTO XapaKTepa, HATM4Me HaBbIKOB IPUMEHEHUS METO/IOB
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Y TIOJIXOJ/IOB U3Y4aeMOW HUCUIUILIAHBI PU PEIICHUH YUYeOHBIX U MPAKTHYECKUX 3a7a4 0a30BOTO
YPOBHS.

OneHka «y/10BJIETBOPUTEIHLHOY:

HECHCTEMATU3MPOBAHHBIC 3HAHHMS MpeaMera (BIajgeeT MOHATHHHBIM  alapaToM
XUMHUYECKON TePMOJAMHAMUKH, 3HAET OCHOBHBIE 3aKOHBI, MOKET IIPUBECTU OTAENbHbIC PUMEPHI
WCIIOB30BaHUS 3TUX 3aKOHOMEPHOCTEH IMPHU PEIICHHH KOHKPETHBIX MPAKTHUUYECKUX 3a/iay, HO
JIOIYCKaeT HETOYHOCTH B (DOPMYJIMPOBKAX M BBIBO/IAX), YaCTHYHO C(HOPMHUPOBAHHBIC YMEHHS U
HaBBIKH. JIOMYCKAET HETOUYHOCTU U OLIMOKU B MPUMEHEHUHU MOJYYCHHBIX 3HAHUU MPU PELICHUHU
pacueTHBIX U rpapuueckux yuyeOHbIX 3a/1a4 0a30BOT0 YPOBHS.

OuneHka «Hey10BJIeTBOPUTEIbHO !

(dparmeHnTapHO€ 3HAHHE MPEIMETa, OTCYTCTBHE YMEHHI M HABBIKOB MPUMEHEHHUS METOJI0B
U MOAXO0JI0B M3y4aeMOM AUCHUIUIMHBI IIPU PEIIEHUH Y4eOHbIX 3a]au 6a30BOT0 YpOBHS.

PazpaboTunkm:

/-:»—’7
/ /@ (3"2“7

npodeccop JLb. benbix

[Tporpamma cocrapiieHa B cooTBeTcTBUU ¢ TpeboBarusiMu @I'OC BO u yyeToM pexoMeHanui
[TOOII no nanpasnenuto noaroroBku 04.03.01 — «Xumus», HaNpaBICHHOCTh «XUMUS HEPTH U
razan.

[Iporpamma paccmoTpeHa Ha 3acemaHuu Kadenpbl GuU3HUECKOW W KOJUIOMIHOW XUMHUU «12)
dbespans 2026 .

o
[Mpotokosn Ne 7 U.o. 3aB. kadeapoit 3 /@ gj,(%/ / J1.b. benbix /

(v

Hacmosuwas npoecpamma, Hne Mmodcem ©Ovbimb 60cnpouzsedena HU 6 Kakou @opme 0e3

npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvi-paspabomuuxa npocpammol.
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