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|.  IEJH 1 3AJAYN JUCLHUILINHBI:

Hesn: oBnageHHe CTyAEHTAMH XHMHUYECKOTO (aKyIbTeTa OCHOB (PU3MUECKOW XUMHUHM KaK
TEOPETUYECKOTO (PyHIaMEHTa COBPEMEHHOW XMMHUYECKOH HAyKH, €€ BO3MOXKHOCTAMH U
001aCTAMU MPAKTHYECKOTO MTPUMEHEHHSL.

3agaun:

1. oOyuuTh CTYIEHTOB TEOPETUYECKUM OCHOBAM XHMHUYECKOH TEPMOJMHAMUKH H WX
MIPUMEHEHMIO JJISl PELLIEHUS] IPAKTUUECKUX 3aa4 [IPU ONMCAaHUU CBOMCTB pacTBOPOB, (ha30BbIX
1 XMMUYECKUX PEBPALLECHUN;

2. 3aKpenuTh HEOOXOMUMBIH TOHSITUHHBIA ammapaT BaXHEWIIMX pa3/IelioB  XHUMHUYECKOH
TEPMOAVNHAMUKH;

3. chopMupoBaTh y CTYISHTOB HAaBBIKH aHAIM3UPOBATH M WHTEPIPETHPOBATH PE3YyIbTATHI
XMUMHMUYECKUX IKCIIEPUMEHTOB IIPU UCCIIEI0BAaHNU CBOICTB pacTBOPOB, (Pa30BbIX U XMMHUECKUX
MPEBPAIICHUI ¢ MPUMEHEHUEM 3aKOHOB U 3aKOHOMEPHOCTEW XUMHYECKOW TEPMOJINHAMUKMY;

4. cdopMupoBaTh YMEHHS M HaBBIKM INPOBOJUTH CTaHAAPTHBIE OMNEpalMy IJIs OIpeleieHUs
XMMHUYECKOTO U (Da30BOr0 cocTaBa BELIECTB M MaTepualioB Ha UX OCHOBE; paboTaTh C
XMMHUYECKMMHU BEIIECTBAMU C COOJIOJICHHEM HOPM TEXHUKHM O€30MacHOCTH; IMPEACTaBIATh
pe3ynbTaThl paboThl B BUJIE OTYETA [0 CTAHJAPTHON opMe Ha PYCCKOM SI3BIKE.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1 VYueOnas puciuruiiHa «@usndeckas Xumus. XHUMHUECKas TEPMOJWHAMUKA»
OTHOCUTCSI K 00s3aTeNbHOM 4YacTH MpoTpaMMbl, a HMEHHO, K 0a30BbIM JAUCLUUIUIMHAM
npodeccuonanpHoro 1mukia (b1.0.24).

2.2. Jlnst u3ydeHus: JaHHOW y4eOHOHM MUCIUIUITMHBI HEOOXOTUMBI 3HAHMS, YMEHUS M
HaBbIKU, GOpMUpPYEMbIE TPEIIECTBYIOUUMHU AUCUUIUIMHAMU, & HMEHHO
«Marematukay» (b1.0.10),

«Mexanuka u MoJiekyssipHas ¢puszuka» (b1.0.13),
«Oo6mas xumus. Xumus HemeTawioB» (b1.0.16),
«Mertamuieckas cBsi3b. Xumus metamuioy» (b1.0.17),
«Maremaruueckas Teopust 3xkcnepumenTay (b1.B.02),
«Oprannueckas xumus» (b1.0.20),

«Ananutnueckas xumus» (b1.0.18), «KBanToBas
mexanuka» (b1.0.30).

2.3[lepeueHb MOCIEAYIOMUX YIYEOHBIX IUCIUIUIMH, A5 KOTOPBIX HEOOXOIMMBbI 3HAHUS, YMEHUS
Y HaBBIKH, POpMHUpYEeMbIe TaHHOHN Y4eOHOM TUCIUILITNHOMN:
«Dusnueckas XUMHsl. DIEKTPoXuMusl. XUMHUeckas kuHeTuka u karanu3» (b1.0.25),
«BbicokomonexynsipHble coequaenus» (b1.0.26),
«XUMHUYECKHE OCHOBHI Ononoruueckux cuctem» (b1.B.12),
«Komnougnas xumus» (b1.B.03),
«Xumus moHomepos» (b1.B.J[B.03.02),
«DU3MKO-XUMHUS MOBEPXHOCTHO-akTUBHBIX BemiecTB» (b1.B./IB.02.02),«CoBpemennbie
MeTo bl monuMepHoit xumum» (b1.B./1B.07.02),
BBITIOJTHEHUST BBIMTYCKHBIX KBAIU(DUKAIIMOHHBIX paboT u (GopMUpOBaHUS TPOGECCHOHATBHBIX
KOMITIETEHIU I
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TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA JUCIHUITIJIMHBI

[Iponiecc ocBOCHUS TUCHUIUIMHBI HAIIPaBJeH Ha (OpMUPOBAHHE KOMIIETCHIUH (2JIEMEHTOB

cnenyromux komnereHuii) B cootsercteur ¢ ®I'OC BO u OIl BO no panHoMmy Hanpasénenuio

noozomosxu 04.03.01 «Xumusay,npoghuns: Xumus.

Hepeqeﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ no JTMCHUIIVIMHE, COOTHECCHHBIX C
HHAUKATOPAMH JO0CTUKCHUS KOMIIeTeHIINIi

Komnerenuus HNuauxaropsl PesyabTatel 00y4yeHus
KOMIIeTeH Ui
OIIK-1. HJIK onk-1,2 3Harth: TEOPETUYECKUE OCHOBBI
Crocoben  anamusupoBats W | [Ipemnaraer uareprnperamyuto | Gpusnueckon XMMHH: 3aKOHBI
WHTEPIPETUPOBATh  PE3YNILTATHI | PE3YJIBTATOB COOCTBEHHBIX XUMHYECKOH TEPMOIMHAMUKH
XUMHUYECKUX JKCIIEPUMEHTOB, | DKCIIEPUMEHTOB U PACYETHO- hasosbie, XUMHUICCKHE n
HaAOJIOICHHI U U3MEpEHHH TEOPETUYECKUX PadoT ¢ aJIcOpOLMOHHbIE PaBHOBCCHS;

HCIIOJIb30BaHUEM
TEOPETUYECKUX OCHOB
TPaJIMLIMOHHBIX U HOBBIX
pa3aelnoB XUMUHU

MPAaKTUYECKOE MPUMEHEHUE BBHIBOJOB
TEPMOJMHAMUKH JIJI4

peUICHU MPAKTUYCCKUX 3ada4

YMeTh:peniath TUIIOBBIE YHCIICHHEBIC
u rpadudeckue yaeOHbIe 3a1a4H:
BBIMOJTHSATH TEPMOJIMHAMUYUECKUEC
pacyersl; IpOBOIUTH 00paboTKYy,
NIEPBUYHBIN aHATH3 U UHTEPIPETALINIO
PE3YJIBTATOB COOCTBEHHBIX
3KCIIEPUMEHTOB U PacueTHBIX 3aJad 110
XUMHUYECKOH TEPMOANHAMUKE C
IIPUMEHEHHEM €€ OCHOBHBIX 3aKOHOB U
3aKOHOMEPHOCTEHN

OIIK-2.
Crocoben
COOJIIOIEHHEM

MIPOBOIUTH c
HOPM  TEXHHUKHU
0e30IacHOCTH XHUMHYCCKUH
SKCIIEPUMEHT, BKJIIOYas CHHTES3,
aHaln3, W3Y4YCHHE CTPYKTYphI H
CBOMCTB BEIECTB M MAaTEPUAJIOB,
HCCIICIOBAHUE TMPOIIECCOB € HX
y4acTuem

HJ[Kormk2.1 Paboraer
C XUMHYECKAMU BEIIECTBAMH
C COOJTFOZICHIEM HOPM

Baagers:
HaBBIKAMH TIPOBENCHUS XMMUIECKOTO 1
TEPMOXUMHUYECKOTO JKCIIEPUMEHTa C

TEXHUKHA 0€30MTaCHOCTH MIPUMEHEHUEM 000pyIOBaHU
XUMHYECKOU nmabopaTopuu c
COOJIIOZIEHUEM ITPABUI K HOPM TEXHHUKH
0e3omacHoCTH

HJ[Konk2.3 Ymerh: DOpPOBOAUTH XHMHYECKHE U

[IpoBoaut CTaHJAPTHBIEC | TEPMOXHUMHYECKAE JKCIIEPUMEHTHI 10

orepanun JULst npeIaraeMbpIM METOIMKAM.

OIPENECNCHNUA XHUMUYECKOIO | BiiameTs:HaBBIKAMU 00paboTku

1 hasooro COCTaBa | pe3ynmbTaTOB IKCIICPUMEHTA.

BEILIECTB U

MaTepruajioB Ha UX OCHOBC




OIIK-6
Crioco0eH MpeAcTaBIATh
pe3ybTaThl CBOEH paboThI B
YCTHOH M MUCHbMEHHOH QopMe B
COOTBETCTBUU C HOPMAaMU U
NpaBUJIAMHU, TIPUHITHIMH B
npodecCHOHATEHOM COO0IIECTBE

HJIKornks.1
[pencrasiser pe3yabTaThl
paboThI B BUZIE OTYETA IO
CTaHJapTHOH (hopme Ha
PYCCKOM $I3bIKE

YMeTb: TPEACTaBIATh  PE3yIbTAThI
TEPMOXUMUYCCKUX 3KCIIEPUMEHTOB,
UCCIICZIOBAHUH  CBOKCTB  PacTBOPOB,
(ha30BBIX U XMMHUYECKHX PAaBHOBECUH B
BUJIC OTYETAa COIJIACHO TPEOOBaHUSM B
JIAHHOM 00J1aCTU XUMUH




V.

COJAEPKAHUME U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKoCTh TUCHUIJIMHBI COCTABJSAET 9 3a4eTHBIX eAUHNL, 324 yaca,
B TOM uHucJje 1 3aueTHasi eqMHUIA, 36 YacOB HA IK3aMeH

®opMa IPOMEKYTOYHOM aTTeCTAllMU: IK3AMEH, 3aUem

4.1 Cozlep)lca}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOEC 110 TEMaM, ¢ YKa3aHUEM BHA0B y‘leﬁHbIX 3aHATHI U OTBEJEHHOI0 HA HUX
KOJIM4YeCTBA AKAACMHUICCKHUX YaCcoB

Buiel yueOHOH paboThI, BKIIIOYAs CAMOCTOSTEIbHYIO padoTy
= 00yJaroImMXCs U TPYJAOEMKOCTh (B dacax)
Q
[P
2 DOpPMBI TEKYILETO KOHTPOJIS
O Konrakthas pabora npenonaBaTens ¢
yCIIEBAaEMOCTH;
00yJaroMMMHCS ' .
Ne i/ Pasngen qucHuIIMHbL/ TeMbI = ®opMa MPOMEKYTOUHOU
:Hz S aTTecTaluu
JlaGopaTopHbI€ 3aHATHS S8 (no cemecmpam)
n o
JTexuun U3 Hux KCP % S,
Bcero uacos MpaKTHYECKas KOHCYJIbTAIl 55
[IOATOTOBKA nnt+ KO O =
1 Beenenue. 2 - - - - -
ITpoBepka otueros 1o JIP,
2 [epBhiii 3aKOH TEPMOAMHAMUKH. TePMOXUMHUSL. 5 10 36 36 4 28 | mposepka KP, xommokBuym,
TECT
[Iposepka KP, konnoksu
3 Bropoii 3ax0oH TepMOTUHAMUKA 5 4 2 2 2 6 posep ’ ™
XapakTepucTuieckue QyHKIHH. [Iposepka KP,
4 TepMomuHAMUYECKH € TTOTEHITHAIIBI 5 6 8 8 2 8 KOJUIOKBUYM, TECT
5 Tperuii 3aK0H TEPMOAMHAMHKH 5 2 - - - -




Tepmoannamuka  pactBopoB. [lapunanbHbie [IpoBepka orueros 1o JIP,
6 MOJIbHBIE BETUYHHBI S 4 4 4 2 8 KOJUTOKBUYM
Bunet yueOHON paOoThI, BKITIOYAs CAMOCTOSTEIBHYIO PaboTy
= 00yYaroLIMXCsl U TPYJOEMKOCTh (B Yacax)
)
z DOpMBI TEKYIIETO KOHTPOJIS
O KonrakTtHas paboTa npenojaBartens ¢
o6vHaIo . yCIIEBaEMOCTH;
IIUMHUCS ' .
Ne /it Paznen mucuuImHbl/ TeMbI i = dopma npoMexyTOUHON
E S aTTecTaluu
JlaGopaTopHbIE 3aHATHS S 8 (no cemecmpan)
Texiu U3 Hux KCP + =
Bceero wacos MpaKTHYeCcKast KOHCYJIbTAI] § 5
[IOATOTOBKA nut+ KO O =
IIposepka orueros no JIP
7 TepMonuHaMuKa UA€ATBHBIX PACTBOPOB. 5 6 12 12 2 9 POBep ’
KOJUTOKBUYM, TECT
8 TepmoamHaMuKa peaabHBIX PACTBOPOB 5 2 - - 1 2 KommoxkBuym
IIposepka orueros 1o JIP,
9 @da30BbIE paBHOBECHS B OTHOKOMIIOHEHTHBIX 5 4 8 3 8 MPOBEPKA MPAKTUIECKAX
cucTeMax 3aJlaHU# KOJNTOKBUYM
[TpoBepka otueros 1o JIP,
10 Qda3oBble paBHOBECHS B JBYXKOMITOHEHTHBIX 5 3 12 12 5 3 MPOBEPKA MPAKTUIECKUX
cucTeMax 3aJJaHIH KOJUTOKBUYM
ITpoBepka otueros 1o JIP,
@da3oBble paBHOBECHS B TPEXKOMITOHEHTHBIX MPOBEPKA MPAKTUIECKUX
11 P P 5 1 12 12 1 10 )
CHUCTEMax 3aJaHNH,
KOJJTIOKBUYM
[Iposepka otueros no JIP,
12 XUMHUYECKOoe paBHOBECHE 5 8 14 14 2 16 nposepka KP, komIokBuyM,
TECT
13 TepMonuHaMuKa HEOOPATUMBIX IPOIIECCOB 5 - - - 1 - -




HToro gyacoB 52 108 108 25 103 Ok3ameH (36 1), 3auer

[Tpumeuanue: KP — koHTpoabpHas pabdora, JIP — maboparopHas pabdora.
B paboueii npoepamme no oucyuniune npu 8bINOIHEHUU 1AOOPAMOPHBIX pabOmM NpedyCMOMPEeHd NPaKmuyeckas no020mosKa 8 8ude blNOJIHeHUs
OMOENbHBIX U008 PAOOM, C8A3AHHBIX ¢ OYOyUell NPOPecCUOHATLHOU 0esiIMeNlbHOCMbIO

4.2 ILnan BHeay}]HTOpHOﬁ CaMOCTOATEIbHOM pZIGOTI)I oﬁyqamumxca no JTMCHUIIJINHE

CamocrosiTenpHas paboTa 00yJarommxcst Y4ebHO-MeToanYecKoe
Cemectp Haspanwue pasznena, TeMbl Cpokn 3aTpatel Ouerosnoe Ca;iiigz::;:}foﬁ
Buj camocrositenbHo paboThl BpEMCHHA CpeaCTBO
BBITIOJIHCHUSA (qaC‘) paGOTBI
IlepBbIil 3aKOH TEPMOAVMHAMHUKH. ITonroroska ordera mo JIP ITpoBepka Meronnueckue
5 Tepmoxumus «OmpeneneHne TEMI0BOT0 3HAYCHUS 2 OoT4YeTa Mo yKa3aHus
KaJIOPUMETPay. pabote. YO «TepMoxumus»
5 IlepBbIil 3aKOH TEPMOAVMHAMHUKH. ITonroroska ordera mo JIP ITpoBepka Meronnueckue
Tepmoxumus «OmpeneneHne TEII0Th 00pa3oBaHUs 2 oT4eTa 1o YKazaHusA
KPUCTAJLJIOTHIPATOB COJICH pabote. YO «TepMoxXuMUsD»
5 ITepBblii 3aKOH TEPMOAMHAMUKH. Pemienue 3aau o teme «IlepBoe Hayano [Tpaktrueckue | COOpHHUK 33134 IO
Tepmoxumus TepMOANHAMUKA. DU3MUECKIE CHCTEMB 2 3aJlaHus 1Mo TeMe| GU3NIECKON XUMHN
5 [TepBrIii 3aKOH TEPMOAMHAMUKH. IToaroroBka Kk KOHTPOILHOH padboTe 1o COopHHK 33119 110
Tepmoxumus Teme «IIpuMeHeHne mepBoro 3akoHa ITpoBepka (hU3UIECKON XUMHUH
TEPMOJANHAMUKHA K (DU3MUECKUM CHCTEMAaM)» 4 KOHTPOJIBHOU
paboTHI.
5 IlepBBIit 3aKOH TEPMOAMHAMHUKH. IToaroroka otuera no JIP «OnpenencHue [IpoBepka Meronnueckue
Tepmoxumust TEIUI0ThI HEUTpaTU3aLUL» 2 oT4eTa 1o YKazaHus
pabote. YO «Tepmoxumus»
5 IlepBBIit 3aKOH TEPMOAMHAMHUKH. IToaroroka otuera no JIP «OnpenencHue [IpoBepka Meronnueckue
Tepmoxumus TEIIOTHI TOPEHUSI OPTaHUYECKUX BEI[ECTBY 2 oTyera 1o YKa3aHHA
pabore. YO «Tepmoxumus»




IlepBblii 3aKOH TEPMOAMHAMUKH.

Pemrenve 3a1a4 mo teme «IlepBoe HayaIo

COopHUK 337124 IO

Tepmoxumust TEpMOJMHAMUKH. Pacder TemnoBbIx 5 [Ipaktuueckue |pusnyecKol XumMun
3(h()EeKTOB XUMUYECKUX peaKIuii» 3aJaHUS 110
teme. YO
CamocrosiTenbHas paboTa 00yJarommxcs Y4eOHO0-MeTomuIecKoe
C u 3aTpatsl OuenouHoe obecrieqenne 5
eMeCTp asBaHue pa3aesna, TEMBI B CAMOCTOATEbHOM paGoThi Cpoku BpeMeHHU CPENICTBO CaMOCTOSITEIbHOMU
BBITIOJIHCHUSA a6OTBI
(dac.) p
5 [TepBeIii 3aKOH TEPMOAMHAMUKH. VYcrHas 6ecena; |Cm. Ne 1, 2 B crimcke
Tepmoxumus MPAKTUYECKHUE |pPEKOMEHAyeMOon
[oaroroBka K KOJJIOKBUYMY IO TEME
N 5 3aJIJaHUs 10 TEME [JINTEPATYPEI
«[1epBbIii 3aKOH TEPMOTMHAMUKA
) IIepBrIiil 3aKOH TEPMOAVMHAMUKH. [TonroroBka K KOHTPOIBHOM padoTe IIposepka COopHUK 33724 TIO
Tepmoxumus «Pacuer TemnoBbIXx 3QPEKTOB XUMHUECKUX 4 KOHTPOJIGHOW  |(U3UYECKON XUMUN
peaKITi» paboTHIL.
5 Bropoii 3aK0H TepMOTUHAMIKA [Ipaktnueckue |COOpHUK 3a7ad 1O
Pemienue 3amau o teme «BTopoe Havano N
4 3aJIaHus 110 (m3nUECKON XUMHN
TEPMOANMHAMUKH Teve. YO
5 Bropoii 3aK0H TepMOTUHAMUKA VYcrHas 6ecena; |COOpHHK 3a71ad 11O
[TonroroBka K KOJUIOKBHYMY TIO TEME INPAaKTUYECKUe |(PU3NUECKON XUMHUU
«BTopoii 3aKOH TEPMOJMHAMUKH. 6 3aJIaHUs 110
TepMoguHAMIYECKHE TOTSHIIAAIIBI TeMe.
5 Bropoii 3ax0oH TepMOTUHAMUKA IloaroroBka K KOHTPOIBHON padoTe [TpoBepxa COopHUK 33724 IO
«BTOpO# 3aKOH TEPMOUHAMUKH. 4 KOHTPOJNBHON  |(DH3UYECKOM XUMHUU
TepMoguHAMIYECKHE TOTSHIIAAIBI paboTHI
5 TepMonHaMuKa pacTBOPOB IToaroroBka oruera no JIP [IpoBepka Meronnueckue
«Onpenenenre napuuagbHOU MOIbHOU 4 oT4era I10 YKa3aHusA
SHTAIIBITUU PACTBOPEHHS COITI. pabore. YO «Tepmoxumush»




5 TepMoauHammKa pacTBOpOB Meroanueckue
ITogroroska oruera no JIP ykazanus «Da3oBbie
«Ornpenenenrve MOJIEKYIIPHOU MacCh 4 I[IpoBepka paBHOBECUS OJHO- U
BEIIECTBA KPUOCKOITMYECKIM METOIOM)) oT4era 1o JIBYXKOMITOH €HTHBIX
pabore. VO cucreMm. PactBopbi»
CamocrosTenbHas pabora 00y4aroIuXcs Y4eOHO-MeToAnYeCKOe
Cemectp Haspanwue pasnena, TeMbl C 3aTpatel Ouerosnoe ooecrenerme
. OKH %
’ By caMOCTOATENBHON paboThl P BPEMEHU CPEACTBO CaMOoCTOATCIIEHON
BBITIOJTHEHHS paboThI
(dac.)
5 TepmoamHaMuKa pacTBOPOB [Mpaktuueckne |COOpHUK 3a1a4 MO
IIpakTrueckre 3a1anus MO TEME N
4 3aJaHUS 1O (1)1/131/111e01<01/1 XUMHHU
«PacTBOpbI HEANEKTPOITUTOBY
Tteme. YO
5 TepmoamHaMuKa pacTBOPOB VYcrHas 6ecena; |Cm. Ne 1, 2. B criicke
IIPAKTHUYECKUE |PEKOMEH1yeMOU
IToaroroBka K KOJUIOKBUYMY 110 TEME
6 3aZaHus 110 TEME [JINTEPATYPhI
«PacTBOpbI HEANMEKTPOITUTOBY»
5 @dazoBbie pABHOBECHS B Meroauueckue
OJIHOKOMITOHEHTHBIX CUCTEMaX ykazanus UI'Y
IToaroroBka otuera o JIP «OnpeneneHue
«®Da3zoBbIe paBHOBECHS
JIABJICHUS HACBIIIIEHHOTO Mapa 4
N ITpoBepka OIHO- U
MHIUBUIYaTbHBIX JKUAIKOCTEN
oTyera 1o JIBYXKOMIIOH €HTHBIX
pabore. YO cucteM. PacTBopbi»
5 @daz3oBbie pABHOBECHS B Meroauyeckue
OJTHOKOMIIOHEHTHBIX CHCTEMax ykazanus UI'Y
IToaroroBka oruera no JIP
«®DazoBbie paBHOBECUS
«Ormpenenenre AaBIIeHUS AUCCOITUAITTT 4
[IpoBepka OHO- U
KPUCTAIJIOTHIPATA)
oT4era 1o JIBYXKOMIIOH EHTHBIX
pabore. YO cucreM. PacTtBopb»
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5 ®da3zoBbIE paBHOBeECHUS Bllonroroska ordera no JIP «M3yyenue IIposepka Meronuueckue
JBYXKOMITOHEHTHBIX CUCTEMaxX JIByXKOMIIOHEHTHOH CHCTEMBI C oTyera 1o ykazanua UI'Y
OrPaHUYEHHON B3aUMHOI pacTBOPUMOCTHIO 4 pabore. «I"ereporennsie
B XKHJIKOM COCTOSTHUI» KontponsHoe  |(a3oBbie paBHOBECHSD
3ajmanue. YO
CamocrosTenbHas pabora 00y4aroIuXcs Y4eOHO-MeToAnYeCKOe
Cemectp HasBanue pasznena, TeMbl Cpox 3aTpaTsl Ouenounoe caﬁiiigzzzgf}foﬁ
Buj camocrositenbHo paboTh BpEMCHHA CpeaCTBO
BBITIOJIHCHUSA (qac‘) paGOTBI
) da3oBbIe paBHOBECHS B ITposepka Meronuueckue
JIBYyXKOMITOHEHTHBIX CUCTEMAaX IToaroroka oruera no JIP «M3yuenue oTYeTa 110 ykazanus UI'Y
paBHOBECHS JBYXKOMITOHEHTHBIX KHIKHX 4 pabore. «["ereporennsie
PacTBOPOB C TTAPOM» KontponsHoe  |(a3oBbie paBHOBECHSD
3amanme. YO
5 ®dazoBbie paBHOBECHS B Meroauyeckue
TPEXKOMIIOHEHTHBIX CHCTEMaX IToaroroska oruera no JIP «3yuenue yKa3aHUs urvy,
B3aMMHOI pacTBOPUMOCTH TPEX 4 IIpoBepxa «I'ereporeHHbIe
JKUJKOCTEN» oT4eTa 1o (a3oBble paBHOBECHUS
pabore. YO
5 ®dazoBbie paBHOBECHUS B IIpoBepka Meroauueckue
TPEXKOMITOHEHTHBIX CHCTEMaX IToaroroska ordera 1o JIP oTYeTa I1o0 YKa3aHUS Iy
«[locTpoeHue auarpaMMsl IJIABKOCTH 6 pabore. «['ereporennsle
TPEXKOMIIOHEHTHOU CHCTEMBI» KontponsHoe  |(ha3oBbie paBHOBECHS
3amanue. YO
5 XHUMHYECKOE paBHOBECUE Meronuueckue
ITonroroska ordera no JIP «13yuenne ykazanusg UI'Y
XUMUYECKOT O PaBHOBECHS TOMOTI'€HHOM 3 [TpoBepxa «I"ereporennsle
pEeakLUuu B pacTBOPE» oT4eTa 1o (a3oBbIe PaBHOBECHUS
pabote. YO
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XUMHUYECKOE PABHOBECHE

Pemienue 3aga4 mo teme «Pa3oBbie U

IIpakTnueckue

COopHUK 337124 IO

4 3aJlaHus 10 TeMe| (PU3NYECKON XUMUU
XUMHUYECKHE PAaBHOBECHSD)
5 XUMHYECKOE paBHOBECHE VcrHas 6ecena; [Cm. Ne 1, 2. B ciucke
MPAKTUYECKUE  |PEKOMEHIyeMOM
IToaroroBka K KOJUIOKBUYMY 110 TEME
6 3a7aHusd [0 TeMeE |JINTEpaTyphl
«Xumuueckoe 1 (Ha30BOe paBHOBECH S
CamocrosTenbHas pabota 00yJaroInuXcs YueOHO-MEeTOMUeCKOe
Cemectp Hasanne pasiena, Te c 3atpaThl OreHouHOE obecredenne
MECT BaHU J1e1a, TEMBI . OKH >
’ Bu caMoCTOATENBHOM paboThI P BPEMCHU CPEACTBO CaMOCTOATCIBEHON
BBIIIOJIHCHU ST ( aC) paGOTBI
qac.
5 XUMHYECKOE paBHOBECHE . [TpoBepka COopHHK 337129 110
[lonroroBka K KOHTpONBHOW pabore 110 N N
4 KOHTPOJIGHOW  |(U3UYECKON XUMUN
TeMe «XUMHUYECKOE PABHOBECUE
paboThl
OO1ast TPy10eMKOCTh CAaMOCTOSATENILHOM PaOOTHI 110 AUCIUILIMHE (Yac) 103
BromkeT BpeMeHHn caMOCTONITENILHOW PadoThl, MPeTyCMOTPEHHbIH YUeOHBIM MJIAHOM /IS IAHHOI 103

JUCIMIIJIMHBI (Yac)

Konmaxmnas paboma modxcem Ovimb ayoumopHol,

00pazosamenvHoll cpeoe.

8HEaAyOUMOpHOL,

a makxce NpPoBOOUMbCS 6 INEKMPOHHOU UHDOPMAYUOHHO-

Konmaxmmuas paboma npu nposederuu yueoHbIX 3aHAMUU RO OUCYUNTUHAM (MOOYIAM) 8KIIOUAem 8 CeDsl. 3aHAMUSL TeKYUOHHO20 MUNA (TeKyuu u
unble yuebHvle 3aHAmuUsl, NPeOyCMAmpusauue npeumyueCmeeHHyo nepedasy yueoHo uHgopmayuu nedazoeudeckumu pabomHuKamu opeanu3ayull u
(unu) Tuyamu, npusLeKaemMbiMu OpeaHu3ayuell K peamuzayuu 00pazo8ameibHblX NPOSPAMM HA UHBIX YCI0BUSX, 00VHAIOWUMCS), 3AHAMUSL CEMUHAPCKO2O0
Muna (ceMuHapbl, NpaKmuyecKue 3aHamus, RPaKmuKymol, 1a60pamopHvle pabomol, KOJIOKGUYMbL U UHbLE AHATLOCUYHBLE

3aHAMUSL),

KOHCYy1bmayuu,

peaiusayuu 06p61306617’l’l€ﬂbelX npoecpamm HAa UHBIX YCIOBUAX (8 mom vucie quueudyaﬂbele KOHcy]lbmaLluu),'

cpynnoebsle

UHOUBUOYATILHYIO paOOmy 00yYaoWuUxcs ¢ neda2o2udecKumu pabomHuKamu opeanu3ayuy u (Uiu) 1uyamu, npusiekaemvlmu opeanuzayuell K

HeobXoo0umMocmu), npedyCmMampusaouyio 2pyRnogyio uiu UHOUSUOYATbHYI0 pabomy 00YYaouWuxcs ¢

UHYI0 KOHMAaKmuyl pabomy (npu
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neoazocuyecKkumu pa60mHuKaMu opearuzayuu u (wzu) Jauyamu, npueilekaemvlmMu opeaHu3auueL? K peatusayuu 06pa306ameﬂbnbzx npocpamm Ha UHbLX
YCH08UAX, onpedeﬂﬂeMyio 0[7261HL£361L;M€Mv CamocmoAmeilbHOo.
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4.3 Coneprxanue y4eOHOro MaTepuaja
Coaep:xkaHue pa3aejoB U TeM THCHUTLTUHBI

1.BBenenne. Ilpenqmer m 3amaum ¢usmdeckoi xumuu. VcTopuueckne BeXu B Pa3BUTHU
(GU3NIECKON XUMHH KaK CaMOCTOSATEIBHOTO HAyYHOTO HampaBiieHHs. OCHOBHBIC pa3zeiibl
(bU3NIECKON XUMHUH — CTPOSHHE BEIIECTBA, XUMUYECKAsi U CTATUCTHYECKass TEPMOINHAMHUKA,
XMMUYECKas KHHETHKA, KaTallu3, JIEKTPOXuMuu. [IpoHHKHOBeHHE (PU3MUECKOW XMMHU B
CME)XHbIE HAYKU U BIUSHHE HAa UX Pa3BUTUU. MeToabl GU3NYECKON XUMUH.

2.0cHOBBI XMMHYECKOT TEPMOANHAMUKH

2.111epBblii 3aK0H TepMoguHaMuKu. Tepmoxumus

2.1.1TepmoauHaMuKa Kak MaKpOCKOIHMUYECKOE Yy4YeHHEe O TpeoOpa3oBaHUSX HHEPTHH U
BemiectBa. TepMoMHaMUYeckne  CHUCTEMBI, WX  KJIacCH(UKAIHSL. Cocrosiane
TEPMOJMHAMHYECKOW  CHCTEMBI, TIOHSATHE TIpollecca, IMKIMYECKOTO  Ipoliecca.
OOpatuMbie 1 HeoOpaTHMbIe Tpolecchl. VIHTEHCHBHBIE W OKCTEHCHBHBIC BEITHYHMHEI.
VYpaBHEHHE COCTOSIHHS HIICATLHOTO W pEabHOTO ra3oB. [IOHATHS — DHEPTHs, TEIUIOTa,
pabora. IIpeoOpa3oBanne TEIIOTH B pabOTy, TEIIOBBIE MAaIIUHBI. TernoTa u padoTa Kak
¢byHakun npouecca. [lepBblif 3aKOH TEPMOJAMHAMUKH, €r0 OCHOBHBIE (OPMYIHPOBKU U
aHATMTUYEeCKUEe BhIpakeHHs. CBOWCTBA BHYTPEHHEH 3HEPruu Kak (YHKIUU COCTOSHUS
cucteMmbl. Temymota u paboThl paznuyHoro poja. IlpunokeHue mnepBoro 3akoHa
TEPMOJAMHAMUKU K (GU3HUECKHUM (HI€aTbHBIM) CHCTEMAaM.

2.1.2Tepmoxumusi. IlpunokeHus mepBOro 3aKkoHAa TEPMOJUHAMHKU K XHUMHYECKUM
npoueccam. Ilonarue TemnoBoro 3dexra XUMHUUYECKON peakuuu. DHTaJIbIHUS. 3aKOH
I'ecca u ero cnenctBus. CTaHAAPTHBIE COCTOSIHUSA U CTAHIAPTHBIE TEIJIOTHI XUMHYECKHUX
peakuuii. TemynoTel cropanus. DHEpPrus XUMHUYECKUX CBsize. OIlleHKa SHTaIbIUN
XUMHUUYECKUX peakuuii mo sHeprusm cBsazeld. TemmoemkocTs. CBsizb Cp m Cv mis
uJeanbHOr0 Tra3za. YpaBHeHue Maitepa. IlomuTponTHbie mpouecchl. 3aBUCUMOCTD
TEIUIOEMKOCTH  OT  Temmeparypel. 3akoH  Kupxrodgda.  HWurterpanbHas u
muddepeHnnanbHas TEMIOThl PACTBOPEHHs. ODHTAIbNUU 00pa3oBaHUS HOHOB B
pactBopax. Terora conpBaTanuu noHoB. Llukn bopra-Xabepa.

2.2BTopoii 3aK0H TePMOANHAMHUKH

2.2.1BTtopoii 3aKOH TepMOAMHAMHUKU U ero (opmynupoBku. Lukn KapHo. DHTpomnus Kak
(bakTOp SKCTEHCUBHOCTU TEIUIOTHI OOpaTHUMBIX IPOLIECCOB, KaK TEMJOBas KOOpAUHATA
coctosiHus. [IpuMeHeHne BTOPOTo 3aKOHAa TEPMOJUHAMMKH K H30JIMPOBAHHOM CHCTEME.
Bbluncnenue M3MEHEHHs SHTPONMHU JUIs BIMSHUSA PA3IMYHBIX OOpPaTUMBIX U
HeoOpaTuMbIX mporieccoB. HekomnencupoBannas Temsora Kiaysuyca.

2.2.2TepMogiHAMUYECKHE noteHuuansl. TepMoinHaMuyecKue
noteHansIPyHaMeHTanbHble ypaBHeHus: ['166ca. DHeprus ['enbMronbua M 3HEpPrus
I'n66ca. Xapakrepuctuueckue GpyHKIMH. YpaBHEHHs MakcBesla U MX HCIOJIb30BaHUE
JUIA BBIBOJAA PAa3JIMUYHBIX TEPMOJMHAMUYECKMX COOTHOWIEHWH. Pacder »sHTpomnuwy,
BHYTPEHHEH SHEepruu, SHTAIbNUY, 3Hepruu ['enpronpia u sueprun ['m60ca u3 ONMbITHBIX
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JAHHBIX. YCIOBUS W KPUTEPUM CaMOIIPOU3BOJBHOTO IPOTEKaHWS IPOLECCOB,
BBIpa)KCHHBIC Yepe3 XapakTepucTuueckue pyHkuuu. YpaBuenus ['m60ca-I'ensmromnpua u
€ro pojib B XMMHUYECKON TEPMOJMHAMMKE. XUMHUECKUE MMOTEHIMAJIBI, UX OIPEIEICHUE,
BBIYUCJICHUE U CBOMCTBA. XUMHUUYECKHIN MOTEHIMAN uieaibHOro rasza.2.3Tperunii 3akon
TepMoauHaMuKHU. TeroBoil 3akoH Hepncra. Ilocrymarsr Ilmanka. @opmynupoBKu
TPETHETO 3aKOHA TEPMOJUHAMUKU. PacueT abCOIOTHBIX 3HAYEHHUH SHTPOIHH.

3.J1puiokeHus XMMHYECKON TePMOJIMHAMHUKH
3.1. TepmoanHaAaMHuKa pacTBOpPOB

3.1.1.Ilapyuanvrvle monvhsie seruyunsl. PacTBOph — (ha3bl IepeMeHHOTo cocTaBa.CrocoOb!
BBIPKEHUS cOCTaBa pacTBopa. [lapiuaibHbie MOJBHBIC BETUYHHBI M UX OIPEICIICHHE
W3 ONBITHBIX JaHHBIX I OWHApHBIX cMmeceil. YpaBHeHus ['uO6ca-llrorema st
Pa3TUIHBIX TEPMOITHAMHUYIECKHIX GyHKIHH, 1704 WCIOJIb30BaHNE B
TEPMOIUHAMHYCCKHAX PacUeTax.

3.1.2.Tepmoounamuxa udeanrbHvix pacmeopos. XHUMHUYECKAH TIOTEHIMANT BeEUIecTBA B
HJICATBHOM KUAKOM pacTBope. TepMoaMHaAMUYECKUM BBIBOJ 3aKoHa Payisa u 3akoHa
I'enpu. PacTBOpUMOCTH TBEPIBIX BEHIECTB B WACATHHBIX U MPEIEIHHO pa30aBICHHBIX
pactBopax. l3MeHeHuMe TemmepaTypsl 3aTBEpACBAaHHSA PA3NIMYHBIX PACTBOPOB.
Kpuockonnueckuii meton. [ToBeieHrne TemnepaTypbl KUIIEHUSI paCTBOPOB HEJIETYUHX
BemecTB. DOynmuockonus. OcMoTHuYeckue sBiieHUs. YpaBHeHue Bant-T'odda, ero
TepMOoAMHAMHUYEeCKui BbIBoA. OOIIee paccMOTpeHHE KOJUIMTATUBHBIX CBOWMCTB
pacTBOpPOB.

3.1.3.Tepmoounamuxa peanvHvix pacmeopog. ATepMaibHble U PETyISpHbIE PACTBOPBI U HUX
cBOMcTBAa. MeToa akTUBHOCTEH. BBIOOp CTaHAApTHBIX COCTOSIHMM NMPH OINpPEIACIICHUH
XUMHUYECKUX MMOTeHUUanoB. CUMMETpUYHas M HECUMMETPUYHAs CHUCTEMa OTCYETa.
Kosdduumentsl akTUBHOCTH M HMX ONpEICNIEHHE MO NapUuaibHBIM JIaBICHUIM
koMroHeHT. Mcnonp3oBanue ypaBHeHus ['n66ca-/lrorema i pacyeToB akTUBHOCTEH
u  KOod(pPUIMEHTOB aKTUBHOCTEW, a TaKkKe MPOBEpKa IKCIEPUMEHTAIbHBIX
pEe3yNbTaTOB MO [AaBJICHHUIO HACHIIIEHHOTO Mapa pacTBOpoB. YpaBHenue [ubOca-
Mapryieca.

3.2®da3oBble  mnpeBpamienusi 3.2.1®Dazosvie  pasnosecus 6  OOHOKOMNOHEHMHBIX
cucmemax.I'eTeporeHHble cUCTeMbl. [IOHATHS (a3bl, KOMIIOHEHTAa, CTENCHH CBOOOJIBI.
[TpaBuno da3 ['m60ca. OMHOKOMIOHEHTHBIE CUCTEMBI. JlMarpaMma COCTOSIHUSL BOJIBI, CEPBI,
dochopa. dazoBbie mepexopl MepBoro poaa. YpasHeHue Kianeipona-Kiaysuyca u ero
MPUMEHEHHE K pa3iMYHbIM (ha30BBIM IEpexoJiaM IEepPBOro poja. TemnoTel ucHapeHws
(cyOnumanum) u ux BeruucieHue. @a3oBbie epexo bl BTOPOTo poja.
3.2.2®as306vle pasHosecus 8 08YXKOMNOHEHMHbIX cucmemax. PaBHOBeCHE )XHUIKOCTh — Tap
B JIByXKOMIIOHCHTHBIX CHCT€MaX. PaBHOBECHBIE COCTaBbl Tapa W >KHUIKOCTH.

I[I/Ial“paMMa coctosinus. 3akoHbl I mO0Oca-KonoBaosa. Pazgenenue BemiecTB MyTeM
peKTI/I(pI/IKaLII/II/I. A360Tp0HHBIC CMECH 1 UX CBOICTBA. I[ByXKOMHOHCHTHBIC CHUCTCMBEI.
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JluarpaMMbl COCTOSIHMSL JIBYXKOMIIOHEHTHBIX CHUCTEM M HX aHaJIM3 HAa OCHOBE
npaBuia ¢a3. CucreMsl, 00pa3ylomne TBEpIble PaCTBOPhI, XUMHUYECKHE COCTUHEHHUS
C KOHIPY?HTHOM M MHKOHIDYEHTHOW TOYKOM IUIaBJIEHUS. OBTEKTHYECKas U
IIEPETEKTUYECKAsT TOUKH.

3.2.3Da3z06bie paesrHosecusl 6 MPEXKOMNOHEHMHbLX CUCMeMAax. TPGXKOMHOHGHTHI)IG

cuctembl. Tpeyronsauk ['n60ca. JlnarpaMMbl TIABKOCTH TPEXKOMIIOHEHTHBIX
CUCTEM.

3.3Xumu4ecKkoe paBHoOBecHe

3.3.1Wcropust y4eHHsS O XHMHUYECKOM CpOJCTBE. TepMOAMHAMHKA CHCTEM, B KOTOPBIX
MPOTEKAIOT XUMHUYECKHE peakiuu Trumna: aAt = bBr, aAr = bBr, aAr = bBr.

TepmonnHaMuueckuili BBIBOJI 3aKOHA AeicTByromux macc. Mzorepma Bant-I'odda.
Bubl KOHCTaHT XMMUYECKOTO PaBHOBECHUS, XMMHUYECKUX MPOLIECCOB U CBA3b MEXKIY
HuMu. M3menenue suHepruum ['mO6ca u ['enpMronbiia ¥ HampaBlieHUE XUMHYECKOU
peaxiuu.

3.3.23aBHUCHUMOCTh KOHCTAaHTBI PABHOBECHS OT TeMmIiepaTypel. M3oxopa u u300apa
XUMHUYECKOM peakinuu. PacdyeTbl KOHCTAHT pPAaBHOBECHS XHUMHUYECKUX PEAKIH C
WCTIOJIb30BAHUEM TAaOJHI] CTAaHIAPTHBIX 3HAYEHUW TEPMOJIMHAMUYECKUX (YHKIIAN.
[IpuBenennas sueprust ['MO0Oca u ee uUCHOIB30BaHUE JUIsI pacueTa XUMHUYECKHUX
paBHOBecHil. PacueTsl paBHOBecHOTO coctaBa. [Ipunuun Jle [latense — bpayna.

3.3.3.T'ereporeHHple = XMMHUYECKHE pPABHOBECHS B pealbHBIX CHCTeMax. MeTon

¢duryruBHOCTH (7I€Ty4decTH). MeETonbl ONpeAeTeHus] W BBIYUCICHHUS KOA(P(UIIMEHTA
JICTYYECTH.

4., TepmoamHAMHUKA HeOOPATHMbIX MPOLIECCOB

Onucanue  HeoOpaTUMBIX  IPOLECCOB B TEPMOJUHAMHKE. [ToTokw. Cunbl.
DeHOMEHOJIOTHYECKUe 3aKOHBI Il ckopocTelt rmpoueccoB. [IponsBoacTBo s3HTponu. OCHOBBI
JUHEWHOW HepaBHOBECHON TepMOAMHAMUKU. HepaBHOBeCHBIE IpolecChl B OJHOPOIHBIX
cucTeMax Ha IpUMepe NpPOTEKaHUs XUMHUYECKMX peakuuid. CBs3b MEXAy CpOJCTBOM H
CKOpOCTBhIO XuMuueckoil peakuuu. Ilepexpectsie siBienus. [Ipunnun Kroopu, cooTHouieHus
Omnzarepa. CrainoHapHble COCTOSHUS cucTeMbl M Teopema Ilpuroxuna. HepaBHoBecHbIe
IpoIiecchl B HENMpephIBHBIX cucteMax. TemnonepeHoc. Tepmoanddysus

4.4.1 IlepeyeHb MPAKTHYECKUX 3aAHATHI M J1a0OPATOPHBIX padoT

No No HammeHoBanme ceMUHapOB, Tpynoemxocts (4ac.) OneHOYHbIE Dopmupyemsre
/m pasmena u MIPAKTHIECKHUX ¥ Ja00paTOPHBIX paboT cpencTBa KOMIICTEHIIHH
TEMBI Bcero IIpaKTUYEeCKas
JUACHUIUTAHBI 4acoB IoArOTOBKA
(Momymst)
2 3 4 5 6 7
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IlepBblii 3aK0H TepMoaMHAMUKH. TepMoxumus

2.1

Texauka 6e30MacHOCTH MPH Cobecenos

BBHITTOJTHEHUH paboT B aHue

IPaKTUKyME.

YcranoBka IIpoBepka | OIIK-1;

METacTaTH4eCKOI 0 otueta mo | OIIK-2;

TepMomeTpa bokmena. JIP OIIK-6

Onpezenenyie TEMIOBOTO

3HAa4YeHUsI KaJIOpUMeETpa.

IIpakTrueckue 3axanus 1Mo ITpaktuuec | OIIK-1

TEME Kue

«IlepBorit 3aKOH 3aJlaHus 1o

TepMoarHaMUKHA. OCHOBHBIE TeMC

TIOHSITHSI U YPaBHEHHS»

OnpezneneHre TeMIOTH IIpoBepka | OIIK-1;

0bpazoBaHus orseramo | OIIK-2;

KPHUCTAJUIOTHIPATOB COJIEN pabote OIIK-6

IIpakTrueckue 3ajaHus 110 [Ipaktuuec | OIIK-1

TEME Kne

«Ilepsorit 3aKOH 3a/laHus 110

TEPMOJIMHAMUKH. Pacuer TeME

padoTHI, TEIUIOTHI,

W3MEHEHUS BHYTpPEHHEH

SHEPTUH ¥ DHTANBIIHAN JUIA

U7eaTbHBIX

ra3oB»

OmpeneneHne TEIIOTH ITpoBepka | OIIK-1,;

HEHTpan3aIum. oryera no | OIIK-2;
JIp OIIK-6

IIpakTrueckue 3ajaHus 110 IIpaktnuec | OIIK-1

TEME Kne

«ITepBoe Hauano 3ajiaHus 1o

TEPMOTUHAMUKH. TeMe

TennoemkocTs. CBsI3b MEXAY

CpenHel U UCTUHHOU

TEIIOEMKOCTBIO.»

Onpenenenue TEILJIOTHI IIpoeepka | OIIK-1;

ropeHus OpraHUYeCKUX ordcramo | OIIK-2;

BEILIECTB. JIP OIIK-6

KonTtposbnasa padora Ne 1 IIpoBepka | OIIK-1

Ha Temy  «lIpumenenue KP

MIEpBOTO 3aKOHA

TEPMOJAMHAMUKH K

(hm3HUecKUM crucTeMaM)

IIpakTuueckue 3anaHusi MO [Ipaktuuec | OIIK-1;

TeMe «Pacyer TEIUIOBBIX Kue OIIK-2;

3¢ dexToB XUMHUYECKHX 3alaHuA TIO | OTK-6

peaxkuuii Ipy CTaHAAPTHOU U TEME

HECTaHAAPTHOMU

TeMIIepaType»
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9 KosnokBuym  Nel 1o Ycrhas OIIK-1
«IlepBbIii 3aKOH Gecena;
TEPMOAMHAMHKH. IIPAKTHICCK
TerutoBbie 3¢ eKThI 1 3aIaHuns
XUMHUYECKUX 110 TEME
peaxuuin.
11 KonTponbnasi padora No2 IMpoepka | OIIK-1
Ha TemMy «lIpumenenue KP.
MIepBOro 3aKOHA
TEPMOTMTHAMUKH K
XUMHYECKUM CHCTEMaM»

12 IIpakTHueckue 3a1anus 10 TEME 4 ITpaktuec | OIIK-1
«Bropoit 3aKOH Kune
TEPMOJAUHAMUKH. Pacuer 3aJlaHus 110
HA3MEHEHMS SHTPOINU JUISL TeMe

E 0o0paTUMBIX ¥  HEOOpaTUMBIX
§ IIPOIIECCOBY
E IIpakTHueckue 3a1anus 10 TEME 4 ITpaktuec | OIIK-1
= «BTopoii 3aKOH Kue
i TEPMOJIMHAMUKH. Pacuer 3a/laHud 1o
o u3MeHeHuss dHeprun [ubbca u TEME
= l'enpMromena i GU3MUECKUX
% IIPOLIECCOB U XUMHUYECKUX
); MPOLIECCOB)
2 KoanoxkBuym Ne2 o teme 4 VYerHas OIIK-1
E «BTopoii 3aK0H TePMOAUHAMMKH. Oecena;
ﬁ TepMonuHaMUuecKUe TOTEHITUAITBI [IPaKTUYECK HC
N 3aJaHus 110
TeMe
Koutpoabnasi padora Ne 3 Ha 2 [IpoBepka OIIK-1
TeMy«BTOpOii 3aK0H KP.
TEPMOJUHAMUKI
Onpenenenrie MOIEKYISIPHON 4 IIpoBepka OIIK-1;
2 Macchl BEIIECTBA or4yera 1mo OIIK-2;
= KPUOCKOIMUYECKUM METOJIOM JIP OIIK-6
g Onpenenenue MapHaIbHON 4 IIpoBepka OIIK-1;
s MOJIbHOM SHTAJBIINU oT4era 1o OIIK-2;
3 pacTBOpEHUs Coln JIP OIIK-6
E [IpakTuueckue 3ananus Mo TeMe 2 [IpakTuuec OIIK-1;
s «PacTtBOpHI HEAJIEKTPOIUTOB. KHne OIIK-2;
§ 3akoHnsl Payns, I'enpu» 3aJaHuA 10 | OT[K-6
g TEME
E" [IpakTuueckue 3ananus 1Mo TeMe 2 [IpakTuuec OIIK-1;
- «KomnuratusHble CBOICTBa Kue OIIK-2;
™ pacTBOPOB» 3alaHuA 10 | O[TK-6
TeMe
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KonmokBuym Ne3 rmo Tteme VYcrHas OIIK-1
«TepMoaMHAMMKA PACTBOPOB» becena;
MPAaKTUYECK He
3aJIaHus 110
TemMe
OmnpeneneHue naBJIeHUS [TpoBepka OIIK-1;
= JIMCCOLMAIIMN KPUCTAJJIOTUIpaTa OT4€Ta 10 OIIK-2;
)
TEE | omce
2 9 3 .
S 2 ; = OmnpeneneHue naBiIeHUS [TpoBepka OIIK-1;
é‘ S € = | HacBIEHHOTO Mapa oT4YeTa Mo OIIK-2;
S 2 s
~ 5 z = WH/IMBU/TyabHBIX )KUIKOCTEH JIP OIIK-6
o = S =
N3yueHue paBHOBECHS IIposepka | OIIK-1;
E 2.3 JIBYXKOMITOHEHTHBIX KUJIKUX oT4era 1o OIIK-2;
S
g 2 o = | PAcTBOPOB ¢ NIApOM. Brinonuenue JIP, OIIK-6
g S | MPaKTHYECKHX KonTpombn
3ananuii o teme «dazoBple bI€ 3a1aHUS
[PaBHOBECHS» o TemMe
3yueHune 1ByXKOMIIOHEHTHOM IIpoBepka  |OIIK-1;
CHUCTEMBI C OTPAHUYEHHON B3aUMHOU oryera mo JIP, |OIIK-2;
[PacTBOPUMOCTBIO B JKHIKOM KonTtponsH v |OIK-6
cocTOosTHUH. Bbimonnenue 3aJIaHus 110
[IPaKTUIECKUX 3a/JaHUH 110 TeEMe TemMe
«Da30BbIe pABHOBECHS»
3yaenue B3aNMHOM IIpoBepka  [OIIK-1;
[PACTBOPUMOCTH TpPEX KUIKOCTEH. oruera o JIP, |OIIK-2;
Brmonaenne MIPaKTHIECKUX KontpoineH bl [O[TK-6
= 3a1aHMil 10 TeMe 3a/1aHus 10
=P «DazoBbIE PABHOBECHSI» TemMe
w9
L =
2 9
s = [locTpoeHue quarpaMMsbl IJIaBKOCTH IIpoBepka  |OIIK-1;
2 N
§ E TPEXKOMITOH EHTHOM CHCTEMBI. otuera 1o JIP, |OIIK-2;
="
o 5 BrmonaeHne MIPaKTHIECKUX KontponeH bl [O[TK-6
= 3aaHul Mo TeEMe 3a/IaHus 110
Q E «DazoBbIC PABHOBECHSI» TeMe
s 3
S z
~ 5
m
=
3yueHne XuMHUYECKOrO0 paBHOBECHUS [IpoBepka OIIK-1,
TOMOT'CHHOM oT4eTa Mo OIIK-2;
[PEaKIINU B pacTBOpPE pabote OIIK-6
2]
= BrInoiaHeHne IpaKTHYECKUX Kontponsn  |OIIK-1
2 3aJaHni 110 TeMe bI€ 331aHUS 110
s «TepmonnHaMuKa XUMHUYECKOT O TeMe
2 [PaBHOBECHSD)
="
]
S
=
(5]
]
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KonmokBuym Ned mo  Tteme 4 4 VYcrHas OIIK-1

«XHMHYeCKoe n dazonoe Oecena;
PABHOBECUS». HPaKTUICCK ne
3aJjaHus 110
TeMe
KonTpoabHasa padota Ned o Teme 2 2 IMposepka KP|OINK-1

«Pacuer KOHCTaHT XHMMHYECKOI'O
[PAaBHOBECHUS TEPMOIUHAMHYCCKUM
METOIOM»

4.4.2. Ilepeyenn TeM (BONPOCOB), BLIHOCUMbIX HA CAMOCTOSITE/IbHOE U3yYeHHUe
CaMOCTOSITeIbHOH padoThI CTY/ICHTOB

Tema 3ananue ®dopmupyemas NAK
Ne i/t KOMIIETEHIIUS

1 | Ilepssrii 3aKoH [lomroroBka k yctHomy ompocy | OIIK-1 HJIK o1ik-1,2
TEPMOJUHAMUKH. (cm. BOIIPOCHI tekymero | OIIK-2 HJ[Kork2.1
koHTpous). Hammcanue orueroB o | OIIK-6 HJ[Korik2.3
JIP, BBINOJHEHHE MPAKTHYECKUX HITKor1K6.1

3aJIaHHH.
2 | Bropoii 3akoH| [loaroroBka k yctHOMY ompocy (cM. | OITK-1 HJIK o11K-1,2
TepMOMHAMHKH BOIIPOCHI  TeKymiero  KoHTpoys). | OIIK-2 HJIKonk2.1
Hamucanne  orgeroB mo  JIP, | OITK-6 HJ[Kormk2.3
BBITIOJIHEHHE MPAKTUYECKUX UK oIKs.1

3alaHUH.
3| Tepmomunamwuueck ue | [TogroroBka k ycrHomy ompocy (cm. | OTIK-1 HJIK onk-1,2
TTOTCHITHAITE. BONPOCH  Tekymiero  KoHTpodis). | OIIK-2 HJ[Konk2.1
Hamucanme orgeroB mo  JIP, | OIIK-6 HJ[Kormk2.3
BBITIOJIHEHHE MPAKTUIECKUX HTIKorke.1

3aJaHUH.
4| Tperuii 3aK0H [ToxmroroBka k yctHoMy omnpocy (cm. | OIIK-1 HJIK onk-1,2
TEPMOJAUHAMUKA BONPOCH  TeKymiero  KoHTpoms). | OIIK-2 HJ[Konk2.1
Hamucanme  ordueroB mo  JIP, | OIIK-6 HJ[Konk2.3
BblnonlieHne MPAKTUIECKUX HJTKO1Ks.1

3aJaHUH.
5| TepmoauHaMuka [TomroroBka k yctHoMy omnpocy (cm. | OIIK-1 HJIK onk-1,2
pacTBOpOB BONPOCHl  TEKywiero  KoHTpomus). | OIIK-2 HJ[Konkz2.1
Hammucanme  orduero mo  JIP, | OIIK-6 HJ[Kornk2.3
BblnonlieHne MPAKTUIECKUX HJTKO11KG.1

3aJJaHUH.
6| Pa3zosbie npespamenus| [loaroroska k ycrHomy ompocy (cm. | OIIK-1 HJIK onk-1,2
BONPOCH  Tekymiero  KoHtpodis). | OIIK-2 HJ[Konk2.1
Hamucanne  orueroB mo  JIP, | OIIK-6 HJ[Kornk2.3
Bblnonlienne MPAKTUIECKUX HJTKO11KG.1

3aJlaHUH.
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7| Xummuueckoe [oaroroBka k yctHoMy ompocy (cM. | OITK-1 HJIK onk-1,2
paBHOBECHE BONPOCH  TeKymiero  KoHtpodis). | OIIK-2 HJ[Kork2.1
Hamucanne  orueroB mo  JIP,| OIIK-6 HJ[Konk2.3
BBITIOJIHEHHE MPaKTHYECKUX HJIKonKs.1

3a/1aHui.

4.4.3MeTonnueckne yKa3aHusl 10 OPraHU3ALUM CAMOCTOSATEJIbHOI padoThI
CTY/ICHTOB

CamocrosiTenpHas padoTa CTYJACHTOB, CBA3aHHAs C MMOATOTOBKON OTYETOB IO BHITIOJIHEHHBIM
nabopaTopHbIM paboTaM, 3aKperyieHHEM TEOPETUYECKOro MaTepuaja B BUJE pEIIeHHs 3a7ad U
MOJrOTOBKH K KOJUIOKBHYMaM U TECTUPOBAHUIO, TPOBOJIUTCS BO BHEAYJUTOPHOE BPEMSI.

Cmpykmypa omuema no 1a60pamopHou pabome:
ens paboTHI.
TeopeTnueckas 4acThb.

BoinosiHeHue pacyeTHbIX, rpapUueckux M KOHTPOJBHBIX 3aJaHUl B COOTBETCTBUU C
METOIMYECKUMU YKa3aHUSIMH K KaxJ0H padorte.

4. BsiBoa (Ha OCHOBE MOTYYEHHBIX PE3YJIBTATOB).

Meroandeckue pPEKOMEHJAIMK TI0 BBHITIOJHEHUIO Ja0OpaTOpHBIX paboT u oOpaboTke
MOJIyYEHHBIX SKCIIEPUMEHTAIbHBIX MJAHHBIX N0 KaxJoW JsabopaTopHOM paboTe omucaHbl B
METOAUYECKUX PEKOMEHIAIUAX, TOATOTOBICHHBIX MIpernoaBaTessiMu Kadeapsol.

1. Ckpumnos H.U., Cremanosa T.II. I'ereporennsie (pa3zoBbie paBHOBECHS (YueOHOE mocodue).
Upkyrck: Upkyrt. roc. ya-t, 2013. — 100 c.
2. beikoB M.B. Maremarnueckas u rpaduueckas oOpaboTka (U3HKO-XMMHYECKUX TAaHHBIX /

M.B. bsixos, /[.C. Cycnos, B.C. Tkau — Upkyrck: u3a-so UI'Y, 2015. — 100 c. (50 3x3)

3. Makapos B.A. Tepmoxumus (METOIMYECKHIE PEKOMEHIAIIMHN K MMPAKTUKyMY). MpKyTcK:
Hpkyr. roc. yu-t, 2005. — 32 c.
4. MakapoB B.A. ®da3oBbie paBHOBECHS OJHO- M JBYXKOMIIOHEHTHBIX CHCTEM. (METOJUYECKUE

pexoMeHaaluu K npakTukymy). PactBopsl. Upkyrck: Upkyt. roc. yu-T, 2006. —40 c.

HpI/IMepH peUICHUs TUIIOBLIX 3a4a4 MPEACTABJICHBI B PEKOMCHIAYCMBIX y‘IC6HBIX MOCOOHAX U
3aJa4yHHKax I10 (1)I/I3I/I‘16CKOI71 XHUMHU.

1. OcHoBbl ¢usnyeckoit xumuu [Tekcr] : y4e0. mocobue ans CTyA. BY30B, 0Oyd. MO CIIEI.
011000 - Xumust u no Hamp. 510500 - Xumus : B 2 1. / B. B. Epemun [u np.]. - 2-e u3n.,
nepepad. u jom. - M. : bunom. Jlabopatopus 3nanwmii, 2013 - . - ISBN 978-5-9963-0377-9.
Y. 2 : 3agaun. - 2013. - 263 c. : un., Tabn. - ISBN 978-5-9963-0536-0 : 26 3k3.

2. Kynapsmos U.B., KapernukoB I'.C. [Tekcr] CO0pHHMK ImpUMEpoB M 33aa4 MO (HhU3MUYECKOU
xumuH : Yue6. mocobue st xum.-teSxHon. Cren. By3oB . — 6-oe u3z., nepepad. 1 mom. —
M. : Brercm. mk., 1991. — 527 c.

3. Kypoxrtuna A.A., Jlapuna E.B., Tutoa 10.1O. [IpumeHenne nepBoro u BTOPOro 3aKOHOB
TEPMOJIMHAMHMKH B pacyerax (pU3MUECKMX M XMMHUYECKHX IPOILECCOB: yueOHOe mocobue.
Wpxkyrck: Upkyr. roc. yu-1, 2014. — 85 c.
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4.5. [lpumepHasi TeMaTHKAa KypCOBBIX padoT (MpoeKToB) (npu Hanruuuu)

V. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUILIMHBI (MOJLY.JIS)

a) OCHOBHAsI JIMNTepaTypa
Crpombepr, A.I'. ®usnyeckas xumus [Tekcr] : yuel. s cTya. By30B, 00yd. IO XHM. cretl. /
A.T'. Crpomb6epr, .I1. Cemuenko. - 4-e uzn., ucrnp. - M. : Beicur. mk., 2001. - 527 c. : un ; 25
cMm. - bubmmorp.: ¢.511-515. - TIpeam.ykas.: ¢.516-522. - ISBN 5060036278 : 29 3k3.

OcHoBbl (puznyeckoit xumuu [Tekct] : yuel. mocodOue it cTya. By30B, o0yud. o crei. 011000
- Xumus u no Hanp. 510500 - Xumust : B 2 7. / B. B. Epemun [u ap.]. - 2-¢ usn., nepepad. u
nor. - M. : bunom. Jlabopatopwust 3nanwmid, 2013 - . - 24 cm. - ISBN 978-5-9963-0377-9. Y. 1 :
Teopus.

- 2013. - 320 c. : mn. - (Y4eOHUK JUIsS BBICIICH MIKOJBI). - buomuorp.: ¢. 309-311. - Ipenwm.
ykas.: ¢. 312-319. - ISBN 978-5-9963-0535-3 : 25 3k3.

. Epemun, B. B. OchoBbl ¢usnyeckoir xumuu. Teopus : ydeOHOoe mnocobue : B 2 d.

[OnexTponnbiii pecypc] / B. B. Epemun. - MockBa : JlaGoparopusi 3HaHmii"" (panee
""BUHOM. JlabopaTopust 3HaHUN", 2015. - Pexxum JIOCTyTA:
http://e.lanbook.com/books/element.php?pll_id=84118. - Pexum  goctyma: 3BC
"U3narensctBO Jlawe". - Heorpanuu. goctym. - ISBN 978-5-9963-2918-

2:

. I'amOypr, FO. JI. Xumudeckas TepMoauHaMuka [DnektpoHHsiii pecype] / 1O. JI. I'amOypr. -
Mocksa : Jlabopatopus 3nanuii"" (panee ""BMHOM. JlaGoparopus 3nanmii", 2016. - Pexum
noctyna: https://e.lanbook.com/book/90244. - Pexxum nocryma: 3bC "WUznarenscTBo Jlanp". -
Heorpannu. noctym. - ISBN 978-5-00101-434-8

0) AOMOJIHUTEIbLHASA JIUTEPATypa

. Wnmonutos, E.I'. ®usnveckas xumus [Tekcr] : yue6. mist cryn. By3os / E. I'. UnnonuTos, A.
B. Apremos, B. B. barpakos. - M. : Akanemus, 2005. - 448 c. : wn. ; 22 cm. - (Beicmiee
npodeccroHabHOE 00pa3oBaHUE : MeJaroruuyeckue CrenuanbHOCTH). - bubmuorp.: c. 446. -
ISBN 5-7695-1456-6 : 30 5k3.

. Kynpsmesa, H.C. ®usnueckast xumus [DneKTpoHHBIN pecypc] : yueb. as GakanaBpoB, yueol.
s crya. By3oB / H. C. Kyapsimesa, JI. I'. bonnmapesa. - OBK. - M. : IOpaiit, 2012. -
(bakanasp).

- Pexxum nocryma: . - Pexxum ngocryna: 943 "bubanorex". - Heorpanuu. goctym. - ISBN 978-
59916-1293-7 :

B) NepUOANYECKHe U3IaHUSs (npu HeobX00UMoCmu) %

I) CIMCOK ABTOPCKUX METOAMYECKUX Pa3padoToK:
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6 DUOC UT'Y pazmewenvt memoouueckue yKazanus K 1a00pamopHuiM padomam.:
https://educa.isu.ru/course/view.php?id=46371

1. Cxkpunos H.U., Crenanosa T.I1. ['ereporennsie a3oBbie paBHOBECHS (yaeOHOE TOCOOHE).
Wpxkyrek: Upkyr. roc. yu-1, 2013. — 100 c.

2. brikoB M.B. Maremarnueckas u rpaduyeckas 00padoTka (prU3HKO-XUMHUYECKUX JTaHHBIX /
M.B. Bsixos, /I.C. Cycnos, B.C. Tkau — Upkyrck: uza-so UI'Y, 2015. — 100 c. (50 3x3)

3. MakapoB B.A. Tepmoxumus (METOJHMUECKUE PEKOMEHJIAIMU K MPAKTUKyMmy). MpKyTck:
Wpkyr. roc. yu-1, 2005. — 32 c.

4. MakapoB B.A. ®@a30oBble paBHOBECHS OJHO- M JBYXKOMIIOHEHTHBIX CHCTEM.

(MeToanueckue peKoMeHJaluKu K mpakThukymy). PactBopel. Upkyrck: Upkyr. roc. yH-T,
2006. — 40 c.

11) 0a3bl JAHHbIX, I/[Hq)OpMaIII/IOHHO-CleaBO‘leIe H IMMOUCKOBBIC CUCTEMBI

1. http://www.msu.ru/libraries/
JlaHHBIN WHTEPHET UCTOYHHMK — CAWT HaydHOW OMONMMOTeKH MOCKOBCKOTO TOCYIapCTBEHHOTO

YHUBEPCUTETA.

2. http://www.chem.msu.ru/rus/teaching/phys.html

JlaHHBII UHTEPHET UCTOYHUK — CAaUT MOCKOBCKOTO TOCYIapCTBEHHOTO YHUBEPCHUTETA (CTpaHHIIA
Kadgenapel  (GU3MYECKOW  XUMHH), Ha KOTOPOM TMPEACTABJICHBI JICKIUH  MNPod.
M.B.KopoboBDu3zuueckas xumus. OOIui Kype.

W https://korobov.chem.msu.ru/

3. Epemun B.B., Kapros C.!., Ky3smenko H.E.
3agaun no dusnueckoit xumun. Yacte 1. XuMuueckas TEpMOIMHAMUKA
4, Cemmoxun H.A.
COOpHUK 3a7a4 110 XUMHYECKOH TepMoarHaMuKe (4acth 1)
5. Cemmuoxun H.A.
COOpHUK 33724 10 XUMHUYECKOH TepMoauHaMuke (dacth 1)
6. ToamaueB A.M.
"TepmoanHamMuKa afacopOIuu ra3oB, mapoB U pactBopoB" (YueOGHO-METOAMYECKOE TIOCOOHE)
7. Arees E.Il.

HepaBHoBecHas TepMoauHamuKa B o0mieM kypce Gpu3ndeckoil XUMUU(KOHCIIEKT
aexumii)®Paiin B popmare PDF (267 K6)

8. Hosaxosckas FO.B.
Omnpenenenre TEPMOIMHAMUYECKUX U KHHETUYECKUX XapaKTEPUCTHK
DIIEMEHTAPHBIXPEAKIIMY HA OCHOBAHUM KBAaHTOBO-XMMHUYECKHUX PACUCTOB

9. Pommuna T. M.
IIpumMeHeHue ra30Boil xpomarorpaduu s onpeeacHus
TEPMOIUHAMHYECKUXXaPAKTEPUCTUK COPOIINU

10. Jlanun C.H., HoBocenoB A.U., batyposa C.A

Pacuer usorepm copOrmu xpomarorpadiyecKux JTaHHbBIX
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6.1. YueOHo-12a00paTopHOE 000py/I0BaHNeE:

HE00X0AMMBIM 000pyZOBaHUEM, TPUOOPHOI 0a30ii U peaKTHBaMH, a UMEHHO:

(MeToamueckas pa3paboTKa Uit CTYACHTOB 3 Kypca, BBITIOJTHSIONINX Ja00paTopHbIe pabOThI
B IIpaKkTUKyMe 1o pusnyeckoit xumun) Paiin B popmate PDF (1215 K0)

VI.MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

HOMGIIIGHI/IFI AJI MPOBEACHUA JICKIITMOHHBIX U Ha60paT0pHI)IX 3aH$ITI/If/'I, YKOMIIJICKTOBAHHBIC

AyIUTOPpHUHU, OCHAICHHBIC My.HI)TI/IMeI[I/IﬁHI)IMI/I cpeacrtBamMu, MU NPOBCACHUS ayJUTOPHBIX U

npakTHueckux 3anatuii (aya. 303, 402, 426); ayn. 5, 402, 426 oOopynoBaHbl MyJIbTUMEIUNHBIMU
npoekropamu (InFocus IN 105 (3D Ready), HacTeHHBIMU SKpaHamu, HOyTOykamu Samsung NP
300T5A-A0FRU.

KOMITBIOTEpHBINA Kinacc Kadeapsl ¢uznueckodl n koutoumaHoi xumuu (aya. 303). OOmiee

KOJIMYECTBO €IMHMUI] BBIYUCINUTEIBHON TexHuku — 5: Pentium IV — 1 mr.; Pentium IIT — 1 mr.;
Pentium | — 3 mt. Mimeetcs lokanbHas CeTh. JabopaTtopHbie mpakTukyMbl (aya. 308, 309, 313) mo
($u3HYECKON XUMUH, OCHAIIICHHBIC

CJIeTYIOIAM 000pY/IOBAHUEM:

Ne i/t HaumenoBanue KonuuectBo
1 2 3
1 BoITsokHOM mikad 6
2 Kanopumerpuueckas ycranopka KL-5 1
3 Kanopumerp 6
4 Mernaska ¢ saekrpornpuBogoM TYP ML -2 3
5 IIpecc mns TabmeTupoBaHMS 1
6 Cocynsl Jlptoapa 4
7 Tepmomerp bakmana 17
8 MarsuTHasi MelaiKa 7
9 Melnajka 3/1eKTprdecKas 9
10 Bakyymnas ycraHoBKa 1
11 Baxyywmnsrit Hacoc 3HBP - 10 1
12 Yasrpatepmoctat UTU -4 4
13 YcraHoBKa I OTpeNeNneHrs TeMIepaTypsl KATIEHUS 2
14 Pedpakromerp UPD-22 2
15 Tensumerp [UTst onpeeneHs TaBIeHUs HACBIIIIEHHOTO mapa 10
16 Tenzumerp JUTSt orpe/eIeHuUs JIABJICHUSI JIACCOIUATINN 2

KpPHCTAJJIOrH/paTa
17 Cyumnenasiit mkagp CHOJI -3,5 3
18 Topcuonnsie Becbet WAGA TORSYINA - WT 3
19 Becol Tun KOA 10 1
20 Texuuueckue Becsl BJITK -500 1
21 [TaTuBel 18
22 KunstunsHuk 3
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23 Cexkynmomep 8
24 Tepmomerp (0-100) 10
25 ITaTtuB c mpoOupkaMu 4
26 Habop xumudeckoii mocyabl (IJI0CKOAOHHBIC KOJIOBI, CTaKaHbl, MEPHBIC

KOJIOBI, OIOPETKH T.J1.) U PEaKTHBBI
27 JIabopaTopHbIE CTONBI 34
28 [TucerMeHHBIE CTOJIBI 18

6.2. IlporpamMHoOe ofecnieyenme:

6.3. Texunyeckue M 3J1eKTPOHHbIE CPEICTBA:
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VII.OBPA30OBATEJIBHBIE TEXHOJIOT'NU

B mporecce u3yueHust nucuiuiabl «Dusndeckas XuMus. XUMUAYECKas TEPMOTUHAMUKAY)
YUTAIOTCS JICKIMH, TPOBOMATCS KOHTPOJBHBIC W JIA0OpATOPHBIC PadOThI, KOJUIOKBHYMBI, pa3bop
KOHKPETHBIX CHTYallUd C WCIOJIh30BAaHHEM IACCHUBHBIX, AKTHUBHBIX M HWHTEPAKTHBHBIX (HOpM
oOy4eHUsI.

Axmusenvie popmul 00yuenus. Ha mabopaTopHBIX 3aHATHUAX, KOTOPBIC COCTABIISIIOT OoJee
MOJIOBUHBI OT KOHTAaKTHOW pabOThI, KaXKIbI CTYACHT BBINOJIHSACT J1aOOpPaTOpHYIO pPaboTy
WHIUBUAyaIbHO. Takoi BHWJ OpraHu3aiuu OOydYeHHUs CIOCOOCTBYET NPHOOPETEHUIO HABBIKOB
CaMOCTOSITEIIBHOTO BEJCHHUS JKCIEPUMEHTAIBHBIX PabOT, MPAKTHYESCKUX HABBIKOB OOpAIICHUS H
paboTel C pa3IUYHBIMH XHMHYECKAMH BEIIECTBAMU U J1aDOpAaTOPHBIM  00OpYyIOBaHHUEM,
M3MEPUTENIBHON anmaparypoi, OpraHu3alid METOINKH IKCIEPHUMEHTAIBHBIX PabOT, COCTABJICHHUS
MIPOTOKOJIOB OTYETOB XUMHUYECKUX OKCIIEPHUMEHTOB, a TAaKKE IMPAKTUYCCKOTO IOATBEPKICHUS
TEOPETHUYECKUX TOJIOKCHUN XUMHYECKOW TepMOAMHAMUKH. [lOoAroTOBKa OTYETOB MO KaXI0i
nabopaTtopHOi paboTe GopMuUpYyeT yMEHHE MPOBOIUTH MEPBUUYHBIA aHAIN3 PE3YIhTATOB C yIETOM
o0mux 3aKOHOMEpHOCTeH, (OPMYTUPYEMBIX B paMKaX XUMHYECKOW  TEPMOIMHAMHKH,
MIPEJICTABIIATH PE3YJIbTAThI OMBITOB M PACUYCTHBIX PA0OT, TPaMOTHO ()OPMYITUPOBATH BBHIBOIBI.

3aKkperyieHue TEOPETHYCCKUX TIOJIOKCHWH XHMHYECKOH TEPMOJIMHAMHKHN (OCHOBHBIX
3aKOHOB W 3aKOHOMEPHOCTEH, ONPENCTSIONINX HAMPABICHNUE W PE3yIbTaT MPOTEKAHUS MPOIECCOB B
TOMOTE€HHBIX M TETEePOreHHbIX CHCTEMax) MPOBOJAUTCA B BUJEC HHTEPAKTUBHOTO OOyUeHUS —
KOJUIOKBHUYMOB, U BBITIOJTHEHHS paCUETHBIX 3a]au.

HaumeHoBaHUe TeM 3aHATHI ¢ UCNIOJb30BAHUEM HHTEPAKTUBHBIX GOpPM 00yUeHMsI:

No TemazamTmt Bumsamrmmst dopva /- MeToasr Koir=so
WHTEPAKTUBHOTO O0yUYEHUS 4acoB

1 [TepBriii 3akoH mabopaTopHbie/ ['pymmoBast aiickyccust /4 TEPMOIUHAMUKH TPAKTHYECKHE

KOJUIOKBUYM

2 Bropoii 3akon mnabopartopubie/auckyccus /I'pynmoBas KOJUIOKBUYM4 TepMOJIWHAMUKU

MIPAKTUYECKHE
3 Tepmoaunamuka nabopdTopHble/quckyccusy /I'pymnmoBas KOJUIOKBHYM4{ pacTBOpPOB
MIPAKTHYECKHE
4 XUMUYeCcKue U paBHOBECUSI  a30BBIC npakTHYecKkuenadboparopHsie/

auckyccus /I'pyrioBas KOJUTOKBUYM 4
Hrtoro yacos 16

VIII.ONEHOYHBIE MATEPHAJIBI /UISA TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTAIIUA

Ouenounsie cpeacrsa (0OC):
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OrneHOYHBIE CPENICTBA TEKYIIET0 KOHTPOJISI JOPMHPYIOTCS B cOOTBETCTBHH C [losokeHnem o

0aNIbHO-PEUTHHTOBOM CcHCTEME yHUBEpcuTeTa. HasHadeHuWe OIEHOYHBIX CPEICTB TEKYILEro

KOHTPOJIS - BBISIBUTH y oOy4aromuxcs chopmupoBanHocTh komnerenmmii: OIIK-1; OITK-2; OIIK-6.

MaTepHaJ’lbl AJISI MPOBEACHUSA TEKYIIECT0 U IIPOMEKYTOYHOI0 KOHTPOJIsA 3HAHHUH

CTYCHTOB:
No Bun xonTpons KonTponupyemsie TeMbl (pa3ens) Komnerenmuuy,
KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 BelniosiHeHHe IIepBrIii 3aKOH TEPMOAVMHAMUKH OIIK-1
J1a00paTOPHBIX PadoOT. OIIK-2
Ortuer mo JIP. OIIK-6
2 Cobecenosanue B ¢opme | IlepBblit 3aKOH TEPMOAMHAMUKH OIlK-1
KOJUIOKBHYMa.
Kontponenass ~ pabora.
TectupoBanue
3 CobecenoBanue B ¢opme | Bropoii 3aKkoH TepMOIUHAMUKH OIlK-1
KOJUTOKBHYMa.
KonuTponsHas pabora.
TectupoBanue
4 Brimonnaenne TepMmoamHaMUKa pacTBOPOB OIIK-1
J1a00paTOPHBIX PadoT. OIIK-2
Oryer no JIP. OIIK-6
5 CobGecenoBanue B hopme | TepmonuHaMuka pacTBOpOB OIIK-1
KOJUTOKBHYMa.
KoHnTponsHas pabora.
TectupoBanue
6 Bremonaenne ®da30BbIe paBHOBECHS OIIK-1
ab0paTOPHBIX padoT. OIIK-2
Ortuer no JIP. OIIK-6
7 CobecenoBanue B ¢opme | Da3oBbie paBHOBECHS OIIK-1
KOJUTOKBHUYMa.
IIpakTuueckue 3ananus
8 Brinonnenue XHUMHYECKHE PABHOBECHS OIIK-1
71a00paTOPHBIX PadoT. OIIK-2
Oruer o JIP. OIIK-6
9 CobecenoBanue B popme | XUMUYECKHE PAaBHOBECHS OIIK-1
KOJUTOKBHUYMa.
Konrtponenass ~ pabora.
TectupoBanue

JleMOHCTPAIIlMOHHBII BAPHAHT KOHTPOJBHOI padoThl Nel
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3aoaua 1. OquH MOJBH OJHOATOMHOTO MJEABHOIO ra3a MPOBENEH uyepe3 0O0paTHUMBbIiI

LIUKJI, IOKa3aHHBII HA PUCYHKE
Voa A

___________ 1
24,4 !
1
1
1
12,21 -=-=------ I

\J

JlanHble TpuBeieHb! B Ta0I. 1

Touka P, atm. V, 1 T, °K
1 1 24,4 298
2 24,4 596
3 12,2 298

Paccunrares OU, OH, Q u A mist KaX10T0 M3 MPUBEACHHBIX MPOIIECCOB U IS TIOJHOTO ITHKJIA.
JlanHbIe CBECTH B TaOIUITY 2.

Cranus Xapaxrep Q A ou OH
rporiecca
1-2 M3oxopHbIit
2-3 N3obapHbIi
3-1 M3orepMuueckuii
ITonnbrit
LUK

3aoaua 2. PaccumTaiiTe TEIIOTy, pabOTy, U3MEHEHUE BHYTPEHHEW SHEPTUM W M3MCHCHHE
sHTanbnuu npu  ucnapenuu 200 © Boxel npu 373 K, ecnum MoJbHas TemuioTa
napooOpazoBanusi paBHa 40684 J[x/mMonb. Cuntarh map MACAIbHBIM, 00BEMOM YKUIKOCTH
peHeopeyb.

JleMOHCTPALIMOHHBII BAPHAHT KOHTPOJIbHOI padoThl Ne2

3aoaua I: OnpenenuTth TEMJIOTY CrOpaHUs alleTHIIEHA, €ClIM TEIUIOTa ero oOpa3oBaHUs paBHA
226,772 xJIx/Monb.

3a0aua 2. PaccuuTtaiiTe  CcTaHOapTHBIM  TemaoBod  3ddekT peaxkuuu o, e

Soey + 2H 2¢) = 2H 2S (). CocTaBbTe ypaBHEHHs TeMiiepaTypHoii 3asucumoct OCp= f(T),
0 (H=f(T). Paccunraiire TeroBoii a3 dekr peakyu npu remneparype 600 K. Heodxoaumeie
JAHHBIE BO3BMUTE U3 CIIPABOYHUKA.

3a0aua 3. Paccuumrtaiite TemoBoit s¢ddekr mporecca cmemenus 0.5 kr 20%-Hoil cepHOit
KUCIOTHI U 1 K 60%-HOH cepHOii KucnoTel. HeoOXxomumble JaHHbBIE BO3BMHTE U3 CIIPABOYHHKA.

28




JleMOHCTPAIlMOHHBII BAPHMAHT KOHTPOJILHOI padoThl Ne3

3aoaua 1. 200 r onosa (TermnoemMkocThb 25,55 Jlx/MonbTpaz.) ¢ ucxoqHo# Temmeparypoit 100
°C u 100 r Bogsl (TerumoeMkocts 75,41 JIx/MoOnbTpam) ¢ MCXOMHOM Temmeparypoi 25 °C
MOTPY)KEHBl BMECTE B KaJOpuMeTp. IIpuHSB, YTO TEMIOEMKOCTh MOCTOSIHHA W YTO TEIJIO HE
ObUIO TIOTEPSIHO WJIM TIOJIYYEHO OT OKpPYXKAIOMIeW Cpeabl WM KaJopUMeTpa, HalguTe: a)
KOHEYHYIO TEMIIepaTypy CHUCTEMbl; 0) W3MEHEHHME OSHTPONMU JJs O0JI0BA; B) H3MEHEHHE
SHTPOTINY JIJIsl BOABI H3MEHEHUE SHTPOTIHHU ISl 0JI0BA M BOJIBI.

3aoaua 2. MonsipHas TEIIOEMKOCTb ra3000pa3HOro MeTaHa BbIPa)KaeTCsl ypaBHEHUEM:
Cp=17.518 + 60.69 x 10-3T dx/moims K. Crangaptras suTpomnus merana npu 298 K pasna

167.73 dx/moinb K. Onpenenute suTponuto 1 1 merana ripu 800 K u naBnenuu 1 Gap.

3aoaua 3. Paccuwmraiite OH, OS, OG u OF mis cnemyromiero mporiecca:

1 momb Bojibl (3k., -10 °C, 1 at™.) —1 Mouts Bogsl (TB., -10 °C, 1 at™m.),
UMes CIIE/YIONUe JaHHbIC: MOJIbHASI SHTANBIH 1uiaBjieHus Bobl mpu 0 °C u 1 at™ cocraBiseT
6,016 xJIx/mMomnb, Cpi= 75,41 dx/MonbK; Cpas= 37,29 x/monb K.

JleMOHCTPAIlMOHHBII BAPMAHT KOHTPOJILHOI padoThl Ned

3aoaua 1. B xakoM HampaBJICHHH TOWAET peakius CO + H,0 = CO,+ H, mpu 1000 K, ecnu
HavyaJIbHBIA cocTaB ra3oB (B MoJl. %) paBeHn: CO - 10%; H,0 — 25; CO, — 3%; H> — 10%; N2 —
52%. Koncranrta paBHOBecus mpu 31oi Temneparype Kp = 1.39; obmiee gaBienue — 1 atm.

3aoaua 2. Tlpu 2000 °C u o6mem maBiennn 1 atM 2% BOJABI AUCCOIMUPOBAHO HA BOJIOPOJ U
KHCJIOPOJ: H,0 (.0 H,.+ 1/20,(,. PaccunTaiiTe KOHCTaHTY PaBHOBECUS JaHHOW PEAKIMH TPH

OTUX YCJIIOBHAX.

3aoaua 3. Paccuwtaiite crtanmaptHyto sHeprutro ['mb6ca peakmuum 2 SO2 +02 = 2 SOs,
npoxoxsiieit mpu temneparype 700 K u naBienuu 1 6ap, no meroay Temkuna-I1IBapivana.

BOIIPOCHI JJI1 COBECEJOBAHUA
Konnoxksuym Nel. IlepBblii 3ak0H TepMoanHaMuku. Tepmoxumus

1. TIpeamer tepMoanHamMHuKH. OCHOBHBIE MOHIATHS TEPMOJIMHAMUKU: CUCTEMA, TUIIbI CUCTEM;
pa0oTa, TerioTa, 3KCTEHCUBHbIC M WHTEHCUBHBIE BEJIMYMHBI; MapamMeTpbl COCTOSHHUSA,
(GYHKIMHU COCTOSHUSA, PYHKIIMU IpoIecca, MPOLECcChl MMKINYECKHE U HELUKIMUECKHeE.

2. IlepBblif 3akOH TEePMOJAMHAMUKU: (OPMYIMPOBKM M aHAJIUTUYECKUE BBIPAKECHUS.
BHyTpeHHsIs SHEPTUs U SHTAJIBITUS.

3. IlpunoxxeHue nepBoro 3akoHa TEPMOJMHAMHUKU K MpOCTeWinei (u3nyeckoi cucreme -
UJ€aIbHOMY Ta3y.

4. TlonuTpomHbIE MPOLECCHI.

5. OO6paTtumble 1 HeOOpaTHMBbIE Mpoliecchl. PABHOBECHBIE I HEPAaBHOBECHBIE COCTOSHHSL.
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[Tpunoxenue mepBoro 3aK0Ha TEPMOJMHAMUKN K XUMUYECKUM Tporeccam. 3akoH ['ecca.
TennoBbie 3((eKThl XMMUYECKHX MPOIECCOB IPU MOCTOSHHOM 00BEME M MOCTOSITHHOM
JIaBJICHUH.

Tepmoxumuueckue ypaBHeHus. Terora (3HTaJbIKsA) 0Opa3oBaHMs BellecTBa. Temora
CTOpaHMsL.

CranpmapTHele COCTOSHHS. MeToabl pacdera CTaHIAPTHBIX TEIUIOBBIX 3((EKTOB.
CnencrBus u3 3akoHa ['ecca.

WuterpanpHas u nuddepeHuanpHas TerioTa pacTBOPEHHSL.

10. DHTanenus 00pazoBaHU HOHOB. TemIOoTa COMbBATAIIA HOHOB.

11. TerutoTa HEHTpaTU3aIUH.

12. TermoeMKOCTb. Bubl TEMIIOEMKOCTH B UX 3aBUCUMOCTh OT TEMIIEPaTyphI.

13. 3aBucumocth TemioBoro 3ddekra or temmeparypel. @opmyma Kupxrodda m pacuer
TeTI0BOTO 3¢ deKTa Mpu HeCTaHIAPTHOM TeMIIepaType.

14. TlocrosinHast kanopumertpa. Omnpexaenenue TemioBbslx 3¢ ¢dekroB. Temnora oOpazoBaHus
KPHUCTaJUTOTHAPATOB U €€ U3MEPEHHE.

KosutokBuym Ne2. Bropoii u TpeTnii 3aKOHbI TEPMOJIMHAMUKH

.CyImmHOCTh BTOPOTO 3aKOHAa TEPMOJUHAMHUKH. DOPMYIMPOBKH BTOPOrO  3aKOHA
TEPMOJAVMHAMHUKA. ODHTPOMHS. OKCTCHCHBHBIM  (DaKTOp  TEIIOTHI. AHATUTHYECKOE
BBIpQXKEHUE BTOPOTO Havajia TEPMOJIUHAMHUKH JIJIs 00OpaTUMBIX B HEOOPATUMBIX MPOIIECCOB.
[ukn Kapro. HekomnencupoBannas Temsota Kiaysuyca.

. OHTponusl Kak (YHKIUSA COCTOSIHHS. PacueT W3MeHEHUs SHTPOIUU 1O BTOPOMY 3aKOHY
TEPMOJAMHAMUKH TSI pa3IMYHBIX (PU3NUECKUX TPOIIECCOB.

. PacdyeT u3MeHeHHs SHTPOTIMH U30JIMPOBAHHBIX CUCTEM IPU HEOOPATUMBIX MPOIIECcCax.

. Tepmomunamuueckne norennuansl: U, H, F, G. Dueprun I'enpmronsiia u ['mb6ca u ux
CBOMCTBA.

. MeTon xapakTepucTuuecKuX (QYHKIMI B TEPMOIUHAMHUKE.

. YpaBHeHus: MakcBeiia U X UCTI0JIb30BaHUE ISl BHIBOJIA PA3JIMYHBIX TEPMOJIMHAMUYECKUX
COOTHOIIICHHH.

. YpaBHenue ['m606ca - I'enmpmronbiia. 3aBucuMocts F 1 G 0T mapaMeTpoB COCTOSIHHSL.

. Tpertnii 3aKkoH TepMOIMHAMUKH. PacdeT aOCONMFOTHBIX 3HAYEHHUE SHTPOIIHH.

KosutokBuym Ne3. TepmoamHaMuKa pacTBOPOB He3JIEKTPOJINTOB

1. Ompenenenuie pacTBOPOB M CIIOCOOBI BHIPAYKEHUS KOHIIEHTPAIIMH PACTBOPOB.

2. [TaprimanbHble MOJSIPHBIE BEMUYUHBL. Y paBHeHue [ u60ca - J{rorema u ero ucroiab30BaHue
B TEPMOJMHAMHKE PACTBOPOB.

3. TepmoauHamMuKka uaeanbHBIX pacTBOPOB. 3akoH Payms, ['enpu.

4, Ocmoc. OcMOTHYECKOE JIaBJIEHHUE.

5. 3aBUCHMOCTh PACTBOPUMOCTH TBEPJIBIX TNl OT TEMIEPATYPHI.

6. Kprockonus u 50yTHOCKOIUS U UX IPUMEHEHUE /IS ONIPEICTICHHS MOJIEKYISIPHBIX BECOB.

7. TepmMoauHaMUKa pealbHBIX PAcTBOPOB. MeTon akTUBHOCTEH. BrIOOp cTanmapTHOTO
COCTOSIHUS TIPU OTnpeAeNieHnH K03 duiinenTa akTHBHOCTEH.

30



8. CBsi3p MEXIYy aKTMBHOCTSIMH U KO3((UIIMEeHTaMU aKTUBHOCTEH B OMHAPHBIX PacTBOpPAX.

VYpaBuenue [rorema-Mapryneca.

KonnokBuym Ne4. Xumnueckoe u pa3oBoe paBHOBecHe

B w

O N O

10.

11.

12.

13.
14.

15.

TepMoanHaMuKka XMMHUYECKOTO pPaBHOBECHs. XUMHUYECKOE CpOJICTBO. PaBHOBecue B
cucTeMe tuna: aA;<=> BB: ; aA;<=>BB; ; aA;<=> BB

BreBon wm3orepmbl Bant- Todda. TepmomuHamuyeckas TpakTOBKA O XHUMHUYECKOM
CPOJICTBE.

Buibl KOHCTaHT paBHOBECUS U CBSI3b MEX/1y HUMH.

3aBUCUMOCTh KOHCTaHThl paBHOBECHs OT TeMmieparypbl. JlupdepeHuunanbHas u
uHTerpanbHas popma u3oxopsl U uzo0apsl Baut- I'odda.

Pacuer koHCTaHT paBHOBECHs IIPU CTAaHAAPTHOM M HECTAHAAPTHOM TEMIIEpaTypax.

Pacuer paBHOBECHOTO cOCTaBa.

Bnusinue naBnenus Ha paBHOBeCHbIN coctaB. [Ipunuun Jle [llatense - bpayna.
I'ereporenHple XMMHUYECKHE PABHOBECHUS U OCOOCHHOCTH HX TEPMOJMHAMHYECKOTO
OTIMCAHUS.

XUMHYECKOE paBHOBECHE B PEANIbHBIX T'a3ax.

I'ereporennsie ¢a3oBbie paBHOBecHs. OCHOBHbBIE OHATHS: (pa3a, coCTaBHAs YacTb, YHUCIIO
KOMIIOHEHTOB, YHCJIO cTeneHel cBooobl. [IpaBmio a3z 'nb6ca u ero BHIBO/I.
TepmonnHaMKyKa OJHOKOMIIOHEHTHBIX CHCTEM. JluarpamMmbl COCTOSIHMSL BOJIbI, CEpBI,
dhocdopa. dazoseie epexo bl IepBOTO pona. YpaBHenue Kmaitnepona - Kiaysuyca u ero
MIPUMEHEHHE K Pa3INYHbIM (a30BbIM MEPEX0iaM IEPBOTo poja.

JIByXKOMIIOHEHTHBIE CHCTeMBI. J[uarpammbl kumneHus. 3akoHbl ['nbO06ca-KonoBamoga.
Pa3nenenuie BelecTB MyTeM MPOCTOM MEPEroOHKU U PeKTU(UKALUU. A3E0TPOIHbBIE CMECU
U UX CBOMCTBA.

®uU3NKO- XUMUYECKHUN aHAJIU3, €0 CYIIHOCTh U IPUMEHEHHUE.

JluarpaMmbl IUIaBJIE€HUS JIBYXKOMIIOHEHTHBIX CHCTEM M UX AHAJINA3 HAa OCHOBE IpaBuUia
¢a3. [lnarpaMmbl COCTOSTHUSI C MPOCTOM 3BTEKTHKOM; HEOTPAHUUYEHHON PAaCTBOPHUMOCTHIO
KOMIIOHEHTOB B HUJKOM U TBEPJAOM COCTOSHMM;, OIPAHMYEHHOM pPACTBOPUMOCTBHIO B
JKUJKOM U TBEPJAOM COCTOSIHUM OHBTEKTHUYECKOTO M MEPETEKTUYECKOI0 THUIIOB; C
o0pa3oBaHMEM XUMHUYECKHMX COCIMHEHUH C KOHTPYSHTHOM H HMHKOHTPYIHTHOM
TEMIEPaTypOil MIaBJICHHUS; C MOJTUMOP(HBIM IpeBpalleHneM KOMIOHEHTOB.

Tpeyronpauk I'm66ca. JlmarpaMmbl pacTBOPUMOCTH M TUIABKOCTH TPEXKOMIIOHEHTHBIX
CHCTEM.

HpOMe)Ky’TO‘-IHaSI arTecranus (3K3CIM€H) IMPOBOAUTCA B (I)OpMC YCTHOT'O CO6CCCI[0B8.HI/I}I NN
B BHUJI€ TECTOBBIX 3aJaHUM C OTKPBITBIMH BOIIPOCAMH.

HpOMe)Ky’TO‘-IHaH arTecranus (3all€m) IMPOBOAUTLCH C HUCIIOJIB30BAHHUEM
GaHLHOpCﬁTHHFOBOf/II CUCTCMbI OLICHUBAHUA PC3YyJIbTATOB O6yquI/I${.

INPUMEPHBINA MEPEYEHB BOITPOCOB U 3AJJAHUM K DK3AMEHY
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10.
11.

12.
13.
14.
15.
16.

17.

18.

19.
20.

21.

22.
23.

24,
25.

26.

[lepBbIil 3aKOH TEPMOAMHAMHKH M €r0 NPWIOKEHHE K (U3NYECKUM M XUMHUYECKUM
CUCTEMAaM.

Pacuer TeroBBIX A(PPEKTOB XUMHUECKUX PEAKIUil MpU CTAaHAAPTHOM M HECTaHAAPTHOM
Temneparypax. 3akoH ['ecca. YpaBHenue Kupxroda.

TemnoTsl pacTBOpeHHMsT U 00pa30BaHUST HOHOB. ODHEprus CcoJibBaTaluu HOHOB. Llukn
BopraXabepa.

TennoeMKocTh U €€ 3aBUCUMOCTb OT Temmneparypbl. Csizb Cp u Cv 17151 uaeaibHOTO rasa.
YpaBuenue Maiiepa.

[TonuTponHbIe IPOLECCHI.

@opMyIHpOBKa U AHAIUTUYECKOE BBIPAXKEHHE BTOPOrO 3aKOHA TepMOAMHAMMKH. Llukn
Kapno. [IpumeHnenne BTOporo 3akoHa TEpMOJIMHAMUKH K U30JIMPOBAHHON CHCTEME.
OHTpomnusa Kak (yHKIUS cocTosHUS. TepMoauHamMHueckas BEpOSITHOCTH M €€ CBS3b C
SHTPOIHEN.

Pacuer u3MeHeHuUs: SHTPONMM IPU Pa3IUYHBIX 00paTHUMBIX Iporeccax. Pacuer usmeHeHUs
SHTPOMUU U30JUPOBAHHBIX CUCTEM ITPH HEOOPATUMBIX MPOIIECCAX.

TepmoanHaMuyeckrue NOTEHIUABI.

Pacuer UG u OF B ¢usnueckux npoueccax.

XapakTtepuctuueckue (QyHKUUU. YCIOBHS U KPUTEPUU CAMOIPOU3BOJIBHOIO MPOTEKAHUS
MIPOLIECCOB, BHIPAXKEHHBIE Yepe3 XapaKTepUCTHUECKUE (DYHKIUH.

VYpaBHeHuss MakcBenia 1 X UCIOJIB30BaHUE JUIsl BBIBOJA PA3IUYHBIX TEPMOJANHAMUYECKUX
COOTHOIIECHUH

VYpasuenus ['n66ca-I"enpmromsiia.

XHUMHUYECKUE OTEHIUABI.

TennoBoii 3akoH Hepucra. [Toctynate! [1nanka. TpeTuii 3akoH TEpMOJIMHAMUKH.

Pacyer abconoTHOrO 3HaueHUs SHTpONUU. Pacder M3MEHEHHS SHTPONUH B XUMHYECKHUX
rpolreccax Ipy CTaHAAPTHOM U HECTAaHAAPTHOM TEMIEpAType.

XHUMHYECKOE paBHOBECHE B CUCTEMAX THUIA:

a)aAme.szme. 6)aAea3=bBea3. B)aAme.:szaz.

TepmoMHaMHUECKUI BBIBOJ 3aKOHA ACMCTBYIOIIMX MacC. YpPaBHEHHE M30TEPMbl PEAKIUU
BanTt-T'odda.

Buzbl KOHCTaHT paBHOBECHS U CBSI3b MEKYy HUMH.

CBsi3b KOHCTaHT paBHOBECHS CO CTaHAAPTHBIMU U3MEHEHUsMU HHepruu [ubbca u
'ensMronrbia.

MeTtobl pacyeTa KOHCTAHT PaBHOBECHUS XMMUYECKHX PEAKIMI C MCIOJIB30BaHUEM TaOIUIY
CTaHJIAPTHBIX 3HAUECHUH TePMOJAUHAMUYECKUX (DYHKITUH.

3aBUCHMOCTh KOHCTAHTHI paBHOBECHS OT Temmnepatrypsl.1300apa u nzoxopa Baut-I'odda.
BnusiHue naBneHus Ha paBHOBECHBINM COCTAB. YIPABJIECHUE XUMUYECKUM PaBHOBECUEM.
[Tpunnun Jle Ilarense - bpayHna.

Pacuer paBHOBECHOTO cocTaBa.

I'ereporeHHbie XUMHYECKHE PpABHOBECHUS U OCOOCHHOCTH HX TEPMOIMHAMHYECKOTO
OIMCAHMUS.

['eTeporenHbple XUMUYECKUE PABHOBECHUS B PEAJbHBIX CUCTEMAaX. MeToJbl ONpeneneHus 1
BBIYHCIIEHUS KOYPPHUIHEHTA JeTY4eCTH (aKTUBHOCTH).
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

PacTBOpBI, crocoObl BBIpaKEHHUS] KOHIIGHTPALMH pPAacTBOPOB. MjeanbHble W pealbHbIC
pacTBOpBHI.

[MapumanbHbie MOJISIPHBIE BETMYUHBI U ypaBHeHus [ n60ca-/{rorema.

TepMoauHamMuyecknil BbIBOJ 3aKoHa Payns u 3akoHa ['eHpu 1715 nieanbHbIX pacCTBOPOB.
PacTBOpHMOCTH TBEP/IBIX BEIIECTB B UACATBHBIX U MPEEIbHO Pa30aBICHHBIX paCTBOpaXx.
Vpasuenue Ipenepa.

KonnurarusHsle cBoiicTBa pacTBopoB. Kprnockonus u 30yiiamnockonus.

Ocmotuueckue siBieHus. YpaBaenue Bant-I'odda, ero repmoanHaMiUuecKuii BBIBO
TepMoanHaMuKka peanbHBIX PAacTBOPOB. ATepMallbHbIE M PEryNspHbIE pPacTBOPbI M HX
cBoiicTBa. Meroa axkTHUBHOCTEW. BbIOOp CTaHIApTHBIX COCTOSSHMHM TpU OINpeAesIeHUU
XMMHUYECKUX MOTEHIIUAJIOB.

Wcnonb3oBanue ypaBHenus ['m06ca-/{rorema ans pacueToB akTUBHOCTEN U KOAPPHUIIUEHTOB
AKTUBHOCTEU

I'ereporennsie ¢azoBbie paBHOBecus. OCHOBHBIE MOHATHUSA: (a3a, COCTABHAS YaCTh, YUCIIO
KOMITOHEHTOB, YHCJIO CTENeHEeW CBOOOIbI.

[TpaBuio ¢a3 'mn66ca: BBIBOI M TPUMEHEHHE TP aHAJIM3E€ PaBHOBECHIA.

TepMoauHaMuKa arperaTHbIX paBHOBeCHH. Pa30BbI€ MEPEXOIbl MEPBOTO POJa. Y paBHEHUE
Knaneiipona-Knay3uyca u ero nmpuMeHeHHe K pa3iMuHbIM (Pa30BBIM MEpEXojiaM MEPBOro
poxa.

OJHOKOMIIOHEHTHBIE CUCTEMBbl. MOHOTpONUS W 3HAHTHOTponus. Jlmarpamma COCTOSHHS
BOJIbI, cephl, pocdopa u ux onucanue ¢ npuMeHeHrueM mpasuia ¢as ['udoca.
TepMoauHamMuyecknii  BbIBOJ 3akOHOB KoHoBasmoBa. PasjieneHue BelIeCTB IMyTeM
pexkTudukanun. A3€0TPOITHBIE CMECH M KX CBOMCTBA.

JlnarpaMMbl KUIIEHUS B CIy4ae MOJHOW UM OTPAaHUYEHHOM pacTBOPUMOCTH KOMIIOHEHTOB B
XKUJKOM COCTOSIHUU UX ONKCAaHUE C MpUMEHeHueM rnpaBuia (a3 ['ub0ca.

Jluarpamma KWIIEHMS B Cllydae IIOJHOM HEpPacTBOPUMOCTHM KOMIIOHEHTOB B KHMJKOM
COCTOSIHUM HX OINHCaHUe C MpUMeHeHneM npasuia a3 ['ud0ca.

Jluarpamma 1iaBJIeHUsI IBYXKOMIIOHEHTHBIX CUCTEM C IPOCTOM IBTEKTUKOM.

JluarpamMmbl IJIaBJICHHS JABYXKOMIIOHEHTHBIX CHUCTEM, OOpasylolire a) HEOrpaHWYeHHO U
OTPAaHUYEHHO pPACTBOPUMBIE TBEPAbIE pPACTBOPbI, 0) XHMHUYECKHE COCAMHEHUS C
KOHI'PY3SHTHOM M UHKOHT'PY3HTHOM TOUYKOM IUIaBJICHHUS.

JlmarpaMmbl pacTBOPUMOCTH U IUIABKOCTH TPEXKOMIIOHEHTHBIX CHUCTEM. TpPEeyrojibHUK
I'u66ca

IINTAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA VIS ®OPMHUPOBAHUSA

KOMIETEHIIUA
NHaukaTopbl 10CTHKEHHU S Pe3yabTartel 00yuyenusi (3Hath, | Ilpouenypa oueHuBaHus
KOMIIeTeH MU yMeTb, BJIaJeTh)
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HJIK onk-1,2
[Ipennaraer uaTEpIpeTalio
pe3yabTaTOB COOCTBEHHBIX
SKCIIEPUMEHTOB U
pacueTHOTEOpPETHIECKUX PadoT ¢
HCIIONIb30BAaHUEM TEOPETUUECKHIX
OCHOB TpaJUIIMOHHBIX U HOBBIX
pa3nenoB XuMHUn

3HaeT: TEOpPETUUECKHE OCHOBBI
XUMHYECKOW TepMOINHAMUKH U
IIPaKTUYECKOE TPUMEHEHHUE 3aKOHOB U
3aKOHOMEPHOCTEN XUMHUUYECKOU
TCPMOJUHAMMUKHU JISA PECHICHUA
KOHKPCTHBIX 3aa4 IIpU OIMMCaHuU
CBOMCTB pacTBOPOB, (ha30BBIX,
XUMHYECKUX U aJCOPOIIMOHHBIX
paBHOBECHUI

CobecenoBanue B hopme
KOJUIOKBUYMa. BeimonHenne
NPAKTHYCCKUX H
KOHTPOJIBHBIX PadoT,
TECTHPOBAHHUE.

YMeert: pemiaTh TUIIOBBIE YHCICHHBIE
u rpadudeckre yueOHbIe 3a/1a4H 110
XUMUYECKOU TEPMOJIUHAMUKE :
BBITIOHSTH TEPMOIUHAMUYECKHE
pacuersl; MPOBOANUTEL 00paboTKY,
MIEPBUYHBINA aHAJIN3 U HHTEPIIPETAIINIO
pe3yIbTaTOB COOCTBEHHBIX
9KCIIEPUMEHTOB U PACUETHBIX 33124
M0 XMMHYECKON TEPMOTUHAMUKE C
MIPUMEHEHNEM €€ OCHOBHBIX 3aKOHOB
Y 3aKOHOMEPHOCTEMN

CobecenoBanue B hopme
KOJUIOKBUYMA. BrinosiHeHune
MPaKTUYECKHX,
71a60paTOPHBIX U
KOHTPOJILHBIX paboT. OT4eTh
1o J1abopaTOpPHBIM paboTaMm.

HJ[Kornk2.1
Paboraer C XUMHWYECKUMU
BEIIECTBAMH C  COOJIFOLEHUEM

HOPM TEXHUKH 0€30MacHOCTH

Baaneert:

HaBBIKAMH TIPOBENEHUS XUMUYECKOTO
u

TEPMOXHUMHUYECKOTO IKCIEPUMEHTA C

MIpUMeHEHNEM o0opymoBaHuUs

XUMHYECKOU nabopaTopuu c

CcOOMIOIEeHNEM TIpaBWJI ©W  HOPM

TEeXHUKH

Oe3omacHOCTH

BeimonHenue 1a00paTOpHBIX
pabor.

HJ[Kormk2.3
[IpoBoaut
onepanuy I
XUMHIYECKOTO u
COCTaBa BEIIECTB U

CTaH/IapTHBIC
OmpeeNeHus
¢azoBoro

MaT€pUuajIoB Ha UX OCHOBE

YMmeth: IPOBOAUTE XUMHNYECKUE U
TEPMOXUMHUYICCKUE SKCIIEPUMEHTEI 110
npemiaracMbIM METOAUKAM.

Beimonaenne mabopaTopHbIX
pabor.

Bnaneer:  HaBeiKamMm  00pabOTKH
pe3yIbTATOB SKCIEPHMEHTA.

Oty4eTsl 10 T1a00paTOPHBIM
paboram.

HJ[Korike.1
[Ipencrasmnser pe3ynbTaThl
paboTel B BHAE OT4YeTa IO

cTaHIapTHOW (opme Ha
PYCCKOM SI3BIKE

YMeTb: TPENCTaBIATh PeE3yIbTATHI
TEPMOXMMHUYECKUX  DKCIICPUMEHTOB,
UCCIICIOBAHUI CBOWCTB pPacTBOPOB,
(ha30BbIX M XUMHYECKUX PABHOBECHH
B BUJIC oryera COTJIaCHO
TpeOOBaHUSAM B JIaHHOW oOJacTu
XUMUHU

HpOTOKOJ’IBI n OTYCTBI IIO

nabopaTopHBIM paboTaMm
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HporpaMMa OLICHUBAHUA KOHTPOJHPYEMbBIX KOMIIeTEeHIIUii:

Tema nmu pasnen | Kox nnaukatopa IInanupyemslit Ilokazarens KpuTtepuii orenuBanus Haumenosanue OC?
JVCIUTUTHHBI KOMITETEHIIUU pe3ynbTaT
TK? A4
2.1.1 IlepBbrit 3aK0H HUJIKonk-1.2 3Harth: Teoperndeckue 3HaeT:QopMyIHPOBKY, Bnaneer matepuanom, |YO, K, K, T
TEPMOJIMHAMUKH H €ro [Ipennaraer OCHOBBI XHMHUYECKOW | MaTeMaTHYECKOE BBIPAXKECHUE | MPEACTABIEHHBIM B 5
MIpUMEHEHHE K WHTEPIPETALUIO TEPMOIMHAMUKH. IIEPBOrO 3aKkoHa | paszmene 2.1.1 §
(pM3UUECKUM CHCTEMaM pe3yIbTAaTOB YMmeTh: pewmarts | TEpMOJUHAMUKA U ero | «Bompock! Ajis ycTHOrO )
COOCTBEHHBIX THITOBBIC YHCJICHHBIC | IPUMEHEHNE K (DU3HMYECKUM cobece0BaHNN, M
SKCIIEPUMEHTOB U ¥ rpaQuyuecKre CHUCTEMAaM. KOJLTOKBUYM 1, Ne 1-6.
PacueTHOTCOPETHIECKNX | vyogipe 3aaun Ywmeer paccunTHIBATh
pabort ¢ HM3MEHEHUE BHYTpeHHEH | Pemmmr 2/3 u3 Bcex
HCTIOJIb30BaHHEM OHEPIHH CHCTEMBI, TEIUIOTE! | sanappii  KOHTPOIBHOMN
TEOPETUIECKUX OCHOB M paboThl B (U3MYCCKHX pa6otsr Nel
TpaIULIMOHHBIX 1 HOBBIX HpOHCCCElXi IIPOBOANTH TIpaBUIIBHO OTBETHI Ha
Pa3IeNOB XHMHH NEPBUYHBIN aHAINU3 U A
UHTEPIIPETALINIO PE3YJIbTATOB. 2/3 BOMpOCOB TecTa 10
TeMe «TepMoXxuMusi»
2.1.2 IlepBerif 3aKoH 3HaTh: 3naer: Bnageer wmarepuanom, | YO, K, K,
TEPMOJMHAMUKUA M €r0 TEOPETUYECKHE OcHOBHOIl ~ 3aKOH MPEACTaBICHHBIM B|T,O
NpPUMEHEHHE K OCHOBBI XUMHYECKOH  [TepPMOXMMHUHM W CIEACTBHS n3 | paszaene 2.1.2 Bonpocsl
XAMUIECKUM CUCTEMaM TEPMOJAUHAMHUKU. BakoHa ['ecca; 3aBUCHMOCTD I YCTHOTO
Ymers: pewars (rerosoro sddexra cobecenoBaHms,
TUTIOBBIE THCIEHHBIE |hep pyiyyy oT KOJUIOKBUYM 1,
u rpadurccKue TeMIIEPaTyphl U ypaBHEHHUE Bompocer ~ Ne  7-10.
Bamaqn Kupxrodda. Pemmmn 2/3 BCEX
Ymeer: paccUUTHIBATH 3aJ[aHAH  KOHTPONBHOM
TETIOBON s¢dexr | padoTsr Ne 2.
XUMUYECKOM peakuuu Mpu IpencraBui OTYETHI 110
1a60paTOPHBIM

35




CTaHJApPTHOU U

HECTaH/IapTHOW Temmeparype. | paboram no  Teme
«Tepmoxumusi».
2.1.11epBerit 3akoH | MJAKonk-2.1 Biagers: HaBBIKAMU Baaneer HaBbIKaMH | BpinmonaHun 4|1 ¥0,0
TEPMOTUHAMIKH. PabGoraer MIPOBEICHUS paboThI Ha mpubopax, | 1a00paTopHBIX  PabOThI
Tepmoxumus XUMHUYCCKUMU XUMHUYICCKOro H MIPUMCHSCMBIX qs | 110 TeMC
BEILIECTBAMU TEPMOXUMUIECKOr O OIIPENETICHUS TEIJIOBBIX | «TepMOXUMUY.
coOIOIeHNEM JKCIIEpUMEHTA ¢ | apexToB peakuuii u TEWIOT
HOpPM TEXHUKH MIpUMEHEHNEM (U3HUECKNX  MPOLECCOB ¢
6e30MacHOCTH obopynoBaHus COONMIOICHUEM — NpaBUaI |
XHUMITHCCKOM HOPM TEXHUKH 0€301MacHOCTH
nmabopaTopuu c
COOJTFOICHHEM ’
TIPaBUIT u
HOPM TEXHUKH
0e30MmacHOCTH
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N JAKonk2.3 YMmeTh: MPOBOJIUT | YMeeT Breimmonnun 4
[TpoBoaut XUMHUYECKHUE U | IPOBOAUTH XMMHYECKHUEC U 71a00paTOPHBIX  PabOTHI
CTaHJapTHEIC TEPMOXUMUYECKUE TEPMOXUMUYECKUE nmo  TeMme

omepan - AL | ygcniepuMeHTHI 10 | SKCIIEPUMEHTHI IO «Tepmoxumusi».
OMpC/CICHIA Tpe/IaraeMbiM npejUIaraeMbIM METOAMKaM Ha | Jlomycrumo He Goiee 1-

XUMHUYCCKOI'o U
(hazoBoro cocrasa
BEIIECTB U

MeTo[uKaM. Biiajers: | CTaHZAPTHOM 000pYAOBaHUH,
HaBbIKaMH 00pa0OTKM | NPUMEHIEMOM IS

ol omMOKKA TpU pacyeTe
TEIJIOBOTO

MaTepHasoB Ha PE3YIbTATOB TEPMOXHMIICRIX 3HA4CHUA KaJIOpUMETpa,
UX OCHOBE OKCICPUMCHTA H;;J;ZILZia::I:II;IKaMI/I igCTaBHeHI/II/I
PMOXUMHNYCCKUX
00paboTKH pe3ynbTaTOB ypaBHeHHii 1 pacuere

HJIKorke.1 VMern: TCPMOXUMHUICCKAX TemwioBeix 3¢ dexToB

IIpencrasser [PE/ICTaBIATD OKCIICPUMEHTOB: paciera (usnueckux u

pe3yIbTaThI Pe3yNbTaTHI TCIIOBOTO 3HAYCHHA XMMHYECKUX TPOIIECCOB.

PABOTH B BH/IE TePMOXHMITIECKIX KATOPHMETPa, COCTABICHHS

oT4yeTa 1o OKCIIEPHMEHTOB, YpaBHCHUU TEILJIOBOI'O

CTaHIAPTHOMH HCCIIeI0BAHUI

popme Ha CBOWCTB  pacTBOPOB, GanaHca; pacuera TEIUIOBBIX | IIpeaCTaBUI BCE OTHETHI
PYCCKOM SI3BIKE (hasoBbIX 1 3 (HEKTOB XUMHUYICCKUX 1o
XUMHUYECKUX peaKimii. 1a60paTOpHBIM paboTaM
PABHOBCCHH B BHC YMeer: npeacTaBisiTh o TEME
OTdera COIIACHO pe3synbTaThl «TepMOXHMHUSD».
TpeOOBaHHUAM B TEPMOXHUMHYECKHX B COOTBETCTBHUH
JIaHHOH SKCIIEPUMEHTOB B BUJIC OTYETA c
obmactu cornacvﬂo TpeOOBaHUAIM B TpeGOBAHMAMH B
XUMHH JIAaHHON 001aCTH XMMUK AHHOI oBIACTH
XUMHH
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2.2,2.3 Bropoii u Tpetuit
3aKOHBI TEPMOIMHAMUKH.
TepmonuHaMuueckue
MOTEHIAbI.

NAKonk-1.2
IIpennaraer
HHTEPIPETAIHIO
pE3YyIBTaTOB
COOCTBEHHBIX
DKCIIEPUMEHTOB U
PacYeTHOTEOPETHIECKUX
pabor ¢
HCTIOTb30BAHNEM
TEOPETHYECKUX OCHOB
TpaAUINOHHBIX U HOBBIX
pa3zenoB XUMUA

3HaThb:

TEOPETUYECKHE OCHOBBI
XUMHYECKOMN
TepMOI[I/IHaMI/IKI/I
YMmeth:

pCIHaTI) THUITIOBBIE
YUCJICHHBIC U
rpaduyeckue

yaeOHbIe 3a1a9u

3Haer:
(hopMyIupOBKH,
MaTeMaTHYEeCKHUE BBIPAYKEHUS
BTOPOTO "
TPETHETO 3aKOHOB
TEPMOJMHAMUKH; KPUTEPHH
CaMOITPOU3BOJILHOTO
MPOTEKaHMs Mpolecca.
Ymeer:
pemarb TUTIOBBIE
pacdeTHbI€ 3a7]a41 110 TEME
«BTOpoii u TpeTuil 3aKOHbI

TEPMOJUHAMUKI:
paccUrTHIBATH U3MEHEHUE
SHTPONUU B Xoje

(hU3HYECKUX TIPOIIECCOB U
XHMHUYECKUX  PEaKIInii;
abCoONOTHOE  3HA4YeHHe

OHTPOITNH; N3MCHCHHC
TEPMOIUHAMHUYCCKUX
IMOTCHII M AJIOB npu

Braneer marepuanom,
MPEACTaBICHHBIM B
pasnene 2.2 -2.3
Bonpocs! mist yectHOro
co0eceoBaHMsL.
Konnoksuym 2, Bonpocsl
Ne 1-7. Permn 2/3 u3
BCEX 3aJlaHUM
KOHTPOJIbHOU paboThr No

3.

IIpaBunpHO OTBETHJI HA
2/3 BOIIPOCOB TecTa IO
Teme «Brtopoil u Tpernit
3aKOHBI
TEPMOAMHAMUKI»

Ko, K, T

XUMHYECKUX IIPpOHECCax;
OLICHUTH BO3MOXHOCTH
CaMOIIPOU3BOJILHOI'O

IPOTEKaHUs POLL ecca.
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3.3  Xwumwuueckoe
a7ICOpOIIMOHHOE
paBHOBeCHE

u

HNAKonk-1.2 3HaTh: u| 3Haet: Brnaneer wmatepuanom, | YO, K, K, T
[Ipennaraer TEOPETHYECKUE OCHOBE | 3HAET OCHOBHBIE 3aKOHBI U MPEACTaBICHHBIM B
WHTEPIPETALNIO XHMHYECKOH 3aKOHOMEPHOCTHU pasmene 3.3 Bompocs
pe3yabTaToOB TEPMOAMHAMUKH TEPMOAUHAMUYECKOT O s YCTHOTO
COOCTBEHHBIX VMeTh: ONKCaHUs XUMHYECKOTO | cobece OBAHMS.
3KCIIEpUMEHTOB U peiath Tmopt |PABHOBECHS, BHIBI KOHCTAHT | KomnokBuyM 4,
gzg;n:meopemqecmx B — zsitqecxorgem paBHOBecCHA, Bonpocsl Ne 1-9. Pemmmusn
rpagurieckne o - 2/3 U3 Bcex 3a 7

HCIIOJIb30BaHUEM ypaBHEHHMSI M30TEPMB, JAHHAN
TEOPETUYECKUX OCHOB yueOHEIe sanan M30XOpbl M M300apel BaHT- | koHTpONbHON paboTsr No
TpaAULIMOHHBIX 1 HOBBIX Fodxba. 4
pas3nenoB XUMHU Ymeer: pacCUUTHIBATH|

KOHCTAHTbI XUMHNYECKOI'O HpaBHHBHO OTBETWII Ha

paBHOBECHS 2/3 BOMPOCOB TecTa MO

TepPMOIHHAMIYIECKUM TEMe «XUMHYecKoe

METOJIOM IIPH CTaHAApTHOM 1 | PABHOBECHE)

HECTaHJIapTHOU

TEMIIEPATYpE; PABHOBECHBII

COCTaB.
HNKomnkz2.1 Bnanerb: HaBbIKaMH | YMeer Beimonamn YO, 0
Paboraer ¢ NIPOBEJCHHUS MIPOBOIUTH XUMUIECKUE nmabopaTopHyt0  paboTy
XUMHYECKUMHI XMMHAYECKOTO 1 5KCIEPUMEHTHI 0 mo Tteme. [lpencraBun
BEIIECTBAMU C TCPMOXUMHUYIECKOT0 MpeJIaraéMbIM METOIMKAM HA | OTYET B COOTBETCTBHMU C
COOIMIOICHIEM HOPM JKCIIEpUMEHTA ¢ CTaHIApTHOM TpeOOBaHUSIMU B TaHHOU
TEXHHKH O€30MaCHOCTH | ppymeHennem 0060pY/I0BaHHH. 00J1aCTH XHMHUH
UJKonk23 0601)3’3033%“’[ Buajeer HaBbIKaMu
HpOBOILI/IT CTaHJIapTHBIE XUMHICCKOH 06pa6OTKI/I PE3YIBTATOB

nabopaTopuu C

OKCIICPIMEHTOB: pacuera

KOHCTAaHTBI paBHOBECH .
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OTiepaluu JIst COOJIFO/ICHUEM TIPaBUII HY MeeT: JICTaBJISITh
OTpeIeNeHUs HOPM TEXHHUKH pe3yabTaThl
XUMHUYECKOI'0 U 0e30I1acHOCTH YMeTh: | OKCIIEpUMEHT B BUJIC
¢azoBoro coctaBa | mpoBOAUTH XUMHYECKHE| OTYETA ICHO
BEIIECTB U U TEPMOXUMHUYECCKIE TpeOOBaHUSIM
MaTEPHAJIOB Ha UX | BKCIIEPUMEHTHI 10 00J1acTH XUM
OCHOBE npenjgaracMbiM

METOIUKaM.

Baanerb: HaBbIKaMU

00paboTKH pe3yNnbTaTOB

JKCIIEPUMEHTA.
N AKonke.1 YMerb: peAcTaBIsATh [IpencraBun  orger B | O
Ipencrasnser PE3yIbTaThI COOTBETCTBHUHU c
pe3yibTaThl paboThl| TGPMOXHMHUYCCKHX TpeOOBAHMAMY B JAHHOM
B BUJIC OT4CTA SKCICPUMCHTOB, 00JIaCTH XHMUU

o WCCIIEZIOBaHUN

CTAaHJAPTHOM CBOJMCTB pacTBOpOB,
dopme na | dasoBbIx u
PYCCKOM SI3BIKE XUMITICCKIX

paBHOBECHH B  BHUIE

oryera COTJIACHO,

TpeOOBaHUAM B TaHHOM]

obactu

XUMHUH

3.1 TepmonuHamuka HNAKonk-1.2 3HaTb: 3Haer: KOJUIMraTUBHBIC | Birageer Matepuanoym, | YO, Ku., K, T,
pacTBOpoOB [Ipemmnaraer TEOPETUYECKHME OCHOBBI | CBOMCTBA PACTBOPOB. MpeCTaBICHHBIM B| O

HMHTEPIPETALUIO XUMHUYECKOH 'VMeer: pasmene 3.1 DBonpocsl
pe3yIbTaToOB TEPMOAMHAMUKH paccunTath u3Menenue | AL YCTHOTO
COOCTBEHHBIX YMmers: OHVKEH ST Temnepatypbl | €00€CeIOBAHMS:
OKCIICPUMCHTOB U pemaThb THHOBBICSaMep3aHI/I${ pacTBopa, KOJIJIOKBUYM 3, BOIIPOCHI
pacqaeTHo- YUCICHHBIC U MOBBILIECHUS TEMIIEPATYPBI Ne 1-8.
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TEOPETHUECKUX
pabor ¢
HCTIONb30BAHNEM
TEOPETUYECKUX
OCHOB
TPaJULIMOHHBIX 1
HOBBIX Pa3/ICioB
XUMHUHN

rpaduyieckue
yueOHbIC 3a/1a41

KUIICHU pacTtBOpa n
HN3MCHCHU A JaBJICHUS
HaCBIINICHHBIX mapoB B
3aBHUCHUMOCTH oT

KOHIIEHTpAIMHU pacTBOpa.

[IpaBuneHO OTBETHI Ha
2/3 BOIPOCOB TecTa IO
TeEMe «PacTtBOpBI».
HonyctuB He Oonee 1
OMmMOKH npu
BBITIOJTHEHU U
MPaKTUYECKUX 3aJaHuM
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HNAKonkz2.1

PaGoraer ¢

XUMHNYECCKUMU
BELIECTBAMU C
COOIIoACHI EM
HOpM TCXHUKHU
0€e30I1acHOCTH

HNAKonk2.3
IIpoBoaut
CTaHJapTHBIE
olepaluu JUIs
orpesieNIeHus
XUMHWYECKOI'o U
(hazoBoro cocrara
BEIIIECTB U
MaTepuajoB Ha X
OCHOBE

Baanerb: HaBbBIKaMU
MIPOBEACHUS
XUMHUYECKOT 0 u
TEPMOXUMHUYECKOT'O
3KCIIEPUMEHTA C
IMPUMCHCHUEM
000pyIOBaHUS
XUMHYECKOM
nabopaTopuu
COOJIOIEHNEM TIPaBUII U
HOPM TCXHUKHU
0e30ITaCHOCTH Y METh.
IMPOBOANTH XUMUYCCKHUEC
U TCPMOXUMUYCCKUEC
OKCIICPUMEHTHI 110
mpeiaraeMbIiM
METOJUKAM.

Buaanerb: HaBBIKAMHU
00paboTKH pe3ynbTaTOB
JKCIICPUMEHTA.

YmMmeer
MPOBOAUTH XUMHUECKUE U
OKCIICPUMCEHTHI 110
npeagaraeMbIM METOTHKAM
Ha CTaHJapPTHOM
000py1I0BaHNH,
MIPUMCHACMOM JJI1
TCPMOXUMHUYICCKUX

CHCCHGI{OBaHHﬁ. Baaneer

HaBBIKAMH 00pa0OTKH
pe3yIbTaToB
AKCIIEPUMEHTOB: pacuera
IMOHMXKCHHUA TEMIICPATYypPhbI
3aMep3aHus pacTBOpa,
OIPENEIIEHNS MOJISIPHON MaccChl
BEIIECTBA METOOM
KPUOCKOIUH TEIIOBOr'O U JIp.
CBOWMCTB PacTBOPOB
YMeer: npeacTaBisiTh
[PE3YJIBTAThI
SKCIIEPUMEHTOB UCCIICA0BAHUS
CBOMCTB PacTBOPOB B BHUJIE

OoT4YCTa

Brimonxun 2
nabopaTtopHble  pPabOTHI
Mo  TeMe
«TepmonnHamuka
PacTBOPOBY.

[IpencraBun oTyeTHI MO
nabopaTopHbIM

paboTtam 1o TeMe
«TepmonunaMuka
PacTBOPOBY. B
COOTBETCTBHH c

TpeOOBaHUSIMH B JAHHOU
00J1aCTH XHMUH.

¥O,0
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HNAKonke.1 YMeTh: MPENCTaBIATh | COrJIACHO TPEOOBAaHUSM B [IpencraBun otuersi o | O
IIpencrasnser Ppe3yJIbTaThI IaHHOM 00JaCTH XUMUH n1abopaTopHBIM
pe3yabTaThl pabOTHI B TEPMOXUMUIECKUX paboTtam o TeEMeE
BHJIE OTYETa IO SKCICPUMCHTOB, «TepMonMHAMuKa
CTaHJapTHOH MCCIICIOBAHIH PacTBOpPOBY. B
dopme Ha CBOIICTB  PacTBOpPOB, COOTBCTCTRHIIL .
PYCCKOM SI3BIKE (asosbrx " TpeOOBaHUSIMH B JAHHOMN
XAMHHCCKHX 00J1aCTH XMMHH.
paBHOBecHi B BHUIE
oTueTa COTJIaCHO,
TpeOOBaHUAM B TAHHOM
obnactu
XUMHUH
3.2. da3oBBIE MK onk-1,2 3HaTh: TeOpeTHYECKHE | 3HAET: Brnaneer wmatepuamom, | YO, K, I13
paBHOBECHSI. IIpennaraer OCHOBBI (PU3HUCCKOM TTOHSITHUWHBIN anmnapar | IpeACTaBIEHHBIM B
OIHOKOMITOHEHTHBIE WHTEPIPETAITHIO XUMUH. pasaena 3.2, pazmene 3.2 Bompock
CUCTCMBbI PEIYILTATOB YMmerhb: [yCIIOBUS (1)330]301‘0 JJISL YCTHOT'O
COOCTBEHHBIX pemarhb TUIOBBICpaBHOBECHS, SBICHHUS MOHO- cobeceOBaHMS:

9KCIEPUMEHTOB U
PacueTHOTEOPETUICCKUX
pabort ¢
HCTOJIb30BaHHEM
TEOPETUYECKUX OCHOB
TPaJUIIMOHHBIX U HOBBIX
pa3zenoB XUMUH

YHCIICHHBIC U
rpaduyeckre yaeOHbIe
3a/1a4H:

U DHAHTHOTPOIUH u

OCHOBHBIC THIIBI THATPAMM

OJHOKOMITOHEHTHBIX CHCTEM.

Ymeer:

BBIYMCIIATE W3

JKCIIEPUMEHTATBHBIX JAHHBIX

TEPMOIMHAMHYCCKHE CBOHCTBA
BEIIECTBA: DHTAJBIIHIO
WCTIapEHUsl, SHTPOIIHIIO

HCTIapeHusl.

Baaneer:

HaBBIKAMH TIPUMEHEHUs 3HAHUN

o teMe «Da3oBbIe

KOJUTOKBUYM 4, BOIIPOCHI
Ne 10-15.

Breimoaamn BCE
MMPaKTHYECKUE 3aJTaHMs
o IarpaMmam
COCTOSIHFISI, IOITYCTHUB HE
bomee 1 ommoOKwH.

43




paBHOBECHS.
OI[HOKOMHOH CHTHBIC CUCTEMbBD»

s pacdera
TCPMOJUHAMHUYCCKUX CB OUCTB
BEII[ECTBA

HNAKonkz2.1
PaGoraer ¢
XUMHNUYECCKUMHU
BEIIECTBAMH C
COOITIOIECH EM
HOpM TCXHUKHU

0€e30I1aCHOCTH

HNJAKomnk2.3
IIpoBoaut
CTaHJAapTHbIE
olepanuu s
olpeneneHus
XUMHUYECKOT0 U
(hazoBoro cocrasa
BEILECTB U
MaTepHaJIoB Ha UX
OCHOBE

Biaaners: HaBBIKaMU
MIPOBEACHUS
XAMHYECKOTO u
TEPMOXUMHUYECKOTO
3KCIIEPUMEHTA c
MIPUMEHEHHEM
obopynoBaHus
XUMHUYECKOU
nmabopaTopuu c
COOII0IEHU EM
mpaBua |
TEXHUKH

HOPM

0€e30I1acCHOCTH YMeTh.

MIPOBOIUTH
XHMHUYECKUE U
TEPMOXUMHUICCKUC
SKCIIEPUMEHTHI TI0
TpemIaracMbIM
METOJIUKAM.
Buaangerb: HaBBIKAMH
00paboTKH
pE3yIBTATOB
SKCIIEpPUMEHTA.

Baaneer: HaBBbIKAMHU
MIPOBEIEHUS DKCIIEPUMEHTA B

YCIIOBUSAX

BaKyyMa,
JKCIIEPUMEHTATIHLHOTO
OTIPEICIICHUS]  JaBJICHUS
IIapoB MHAMBUAYaJIbHOU
KUIOKOCTHU nmpu

pa3HbIX
TeMIieparypax; Y meer:
MIPOBOAUTH XUMHYECKUE
3KCIIEPUMEHTHI JUIs
YCTaHOBJICHUS
TEPMOIMHAMHUYECKUX CBOUCTB
WHJUBUAYaJIbHBIX BEIECTB 110
IpengaraéMbIM METOIUKaM.
Buajneer:HaBbIKaMu
00paboTkH pe3yIBTaTOB
JKCIEPUMEHTA.

Brimonuun BE
nabopaTopHbie  PadOTHI.
IIpencraBui OTYETHI IO
J1a00paTOPHBIM  paboTam
o TeMe

«®Da30BbIc pAaBHOBECHSL.

OIHOKOMIIOHEHTHBIE
CHCTEMBID». B
COOTBETCTBUHU C

TpeOOBaHUSIMHU B JaHHOH
00J1aCTH XHMUH.

Brmmomann BCceE
MpaKTHYECKUE  3aIaHus
j3(0) JrarpaMMmam

COCTOSTHUSI, JIOIYCTUB HE
Oomnee 1 ommOKH.

vO, 0,113
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HNKomnks.1 Ymern: Ymeer: MIPENCTABIATh
IIpencrasisier HPEICTaBIIATH pE3yIbTATHI
PEIYILTATHI pe3yJIbTaThl OKCIICPUMEHTOB B BUJC
paboThI B BUE OTUETA MTO| TEPMOXUMUYECKUX oTyeTa COTJIaCHO
CTaHJapTHOH hopMe Ha | IKCIIEPUMEHTOB, TpeOOBaHUAM B TaHHOMH
PYCCKOM SI3BIKE HCCJECIIOBaHHﬁ 00J1acTH XUMHHU

CBOIICTB pacTBOpPOB,

(ha3oBbIX U

XUMUYECKUX

paBHOBECUId B BHJIE

oTdera COTJIACHO

TpeOOBaHUSIM B

JAaHHOU obyacti

XUMHUH

3.2 ®a3oBbIe paBHOBECHSI.
HByx- u
TPEXKOMIIOHEHTHBIE
CHCTEMBbI

MK onk-1,2
IIpennaraer
HMHTEPIPETAIUIO
pe3yabTaToOB
COOCTBEHHBIX
IKCIIEPUMEHTOB U
pac4YeTHOTEOPETHIECKUX
pabort ¢
HCIIOITb30BaHUEM
TEOPETHYECKIUX OCHOB
TPaIUIINOHHBIX i HOBBIX
pa3IenoB XUMHUHI

3HaTh: TEeOpeTHIECKHE
OCHOBBI (PU3HUCCKOM
XUMUH.

Ymers:

pemarb TUTIOBBIC
YHUCIICHHBIE |
rpaduyeckue yaeOHbIe
3aJlavu:

3naer:
MMOHATHHHBINA
3.2,

amnmapar
pasnena YCIIOBUS
hbazoBoro paBHOBECHS,
MPaBUIIO haz I'u60ca;
[KTACCH(UKALINIO U OCHOBHBIE
THIBI  JAarpamMM  KHITCHHS,
MUTaBJICHUS JBYX- "
TPEXKOMITOHEHTHBIX U CHCTEM.
YmMmeer: CTPOUTH u
aHAIM3UPOBATh  JIHATPAMMBI
COCTOSTHUSI JIBYX- "

TPEXKOMITOHEHTHBIX CUCTEM

Brnageer martepuanom,
MpeCTaBIEHHBIM B
pazmene 3.2 Bompocsl
JUTS YCTHOTO
co0eceoBaHUS:

KOJUTOKBHYM 4, BOIPOCHI

Ne 10-15.

Brmmomann BCE
MIpaKTHYECKUE 3allaHus
110 JIarpaMmam

COCTOSTHUSI, JIOMYCTUB HE
Oonee 1 ommOKH.

YO, K, IT3
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HAKonk2.1 Paboraer ¢ | Baagerb: HaBbikamu | Biameer: HaBBIKAMHU | BeImomHun aee | YO, O, I13
XUMHUYECKUMU MPOBEICHUS MIPOBECHUS 3KCIICPUMEHTA B | JIA0OpAaTOpHBbIC PaOOTHI.
BCIIICCTBAMU C XUMHYECKOro n | ycaoBusX Bakyyma, | [IpencraBun oruersl 1o
COOJIIOICHIEM TEPMOXHUMHUYECKOT0 3KCIIEPUMEHTAILHOTO J1a00paTOPHBIM padboTaM
3KCIICpUMCHTA C onpeacacHus JnaBiaeHus | mo teme  «®Dda3oBbie
MapoB UHIUBUyaTbHON paBHOBECHSI.
HOPM TEXHUKHU MPUMEHEHHEM JKHAIKOCTH npu pasubix | JIByx- u
6e30MacHOCTH obopynoBaHus TeMIIEpaTypax; Ymeer: | TpEXKOMIIOHEHTHBIC
XUMHYECKOM MIPOBONTH MPOCTBIE | CHCTEMBI. B
naboparopuu ¢ ONepalyu MO TPEAIAraeMbIM | cOOTBETCTBHH c
COOTI0IeHHEM MCETOIMKAM M TONYYaTh | TpeGoBAaHMAMM B HAHHOI
MIPaBUII n SKCIEPHMEHTANIBHBIE JAHHBIE | (G1aCTH XUMUN.
HOPM TEXHUKU | I TOCTPOEHHs  (a3’OBBIX | Byirommi Bee
0e301acHOCTH YMETh. | quarpamm PA3MMUHBIMK | 1oaxryeckue  3a1aHHS
HIKonk23 MIPOBOJIUTH METOJaMM: TUTPOBAHMSL, | 11 JMArpaMMam
TTpoBoauT XUMHYECKHE U BH3yaJIbHOTO  HaOJIOICHMS, COCTOSIHHS, JIOMYCTHB He
CTaHTApTHBIE TEPMOXUMHUYCCKHE KPUBBIX OXI@KIACHHS. M AD., | covoo | e
olepaLy s 9KCIIEPUMEHTHI 110 paborath Ha pedpakromerpe.
OTIp eI CHUS NpeIaraéMeIM o npeajiaraeMbIM
XMMHYECKOTO U METOZIMKAM. MCTOAMKAM.
asoBoro cocrasa Buaanerb: HaBBIKAMHU Baaneert: HaBBEIKAMHA
BEIECTB 1 00paboTkn 00paboTkH pe3yIBTATOB
MaTepuaios Ha ux | PE3YJIBTaTOB JKCIIEPUMEHTA!
OCHOBE JKCIIEPUMEHTA. MTOCTPOCHHUS auarpaMmm
COCTOSTHUSI JBYX- u

TPEXKOMITOHEHTHBIX CUCTEM
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HNAKonke.1
IIpencrasisier
pe3yabTaThl pabOThI
B BHJE OTYETA 110
CTaHJApTHOU
(dhopMe Ha pycCKOM
SA3BIKE

Ymern:

MPEACTABIATD
pe3ynbTaThl
TCPMOXUMHUYCCKUX
3KCIIEPUMEHTOB,
HCCIEN0BaHUMN

CBOICTB pacTBOpOB,
(ha3oBbIX U

XUMHUYCCKHUX

YMeer: ipeacTaBisATh
pe3ynbTaThl
JKCIIEPUMEHTOB B

BHJIC OTYETA

COIIaCHO TPeOOBaHUAM
B JTAHHOHM 00JIaCTH XUMHHU

vO, 0,113

paBHOBECH B  BHUJE
oTuera COIJIACHO
TpeOOBaHMAM B JaHHOU
001acTH XUMHH

YO — yernbiit onpoc, Kin — konmmoksuym, O — otder o pabopatopHoit padote, K — koHTponbHast padota, T — tect, [13 — npakTudeckoe 3a1anue.
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KPUTEPUU OHEHUBAHUA PE3YJIBTATOB OBYUEHMUA:

IIpomesicymounas ammecmayus 0 JUCLUUIUIMHE IPOBOAUTCS B ABa dTana: 1 atan — 3auem
(o pe3ynbTaTaM BBINOJIHEHUS JJAOOPATOPHBIX pabOT M MPAKTUYECKOM YacTH), 2 3Tal — IK3AMeH
(10 TeOpeTHYECKOM YacTu AUCLHUILINHBI).

Cl) npoMescymovHas ammecmayusl- sadem

B coomeemcmeuu c obanvro-perimuncosou cucmemou HUI'Y ons nonyuenus szauema no
oucyuniune «Quauueckas xumus. Xumuyeckas mMePMOOUHAMUKAY CMYOeHmY HeoOX00UMO
Habpams He meHnee 60 6annos.

1. OO6s3aTenbHBIM YCIOBHEM SIBIIETCS BBINIOJHEHHE cTyAeHTOM 11 mabopatopHbix padboT Mo
JAHHOW JWCIMILIAHE, TMOJTOTOBKA M cJada OoT4eToB 1o JIP, BBITIOJIHEHWE MPAKTHYSCKUX
3aJJaHUH B BUJIE KOHTPOJBHBIX pabOT U TecTupoBanue. [Ipu BeIMOTHEHNN 1a00paTOPHBIX PaboT
OIICHUBAETCS TEXHUKA BBIMOIHCHUS JIP, oopMieHre mpoTokoia, opopMileHHEe U CoAepKaHHUE
OTYETOB, BKIIOYAIOIICEC PACUYCTHl TEPMOJUHAMHYCCKHX W (PU3NICCKUX BEIMYUH, BBIBOJI
pa3MepHOCTH, YMEHHE TIPEJICTABICHHS W BBITOJIHEHUS 3aJJaHUK 110 TpaduIecKoOMy MaTepHany,
BBITNOJIHEHUE TPAKTUYECKUX 3aJaHui 110 Teme JIP.

2. Orcuer mo xaxnou JIP omenuBaercs B 4 Oamna. Kpurepum onenuBanust otdera no JIb
clIeyIolue:

a) Hanucana 11e51b JIb u kpatkoe Teopetrdeckoe obocHoBanue (0.5 0),

0) nmpuBeneHb! GOPMYIIBI IS pacueTa U ypaBHeHHsI XuMudeckux peakuuid (0.5 0),

B) MPaBUJIBHO BBIMOJIHEH PacueT COOTBETCTBYIOIIMX BEJIWYUH, BBIBEJACHBI PA3MEPHOCTH 3TUX
BEJIMYWH, IpOBeieHa (ITPH HEOOX0IMMOCTH ) rpaduyeckas oopadboTka pe3ynbTaToB (2 0),

I) NpOBEJCHAa CTAaTUCTHYECKas OO0padoTKa pe3ylbTaTOB WM BBINOJHEHbl MPAKTUYECKHE
3a/laHus

(B 3aBUCHMOCTHU OT BHJIa 1ab0OpaTOpHOU paboThl), CaIesiaH BBIBOJ IO MOJIYYEHHBIM pe3yJbTaTamMm
(16).

n) Ilocne TpexkpaTHOTO BO3BpAIIEHHUS OTYETa CTYACHTY OILIEHKAa 3a OTYET CHIDKaeTcs Ha |
Oas.

e) [ToomputensHo naetcst 1 6 3a CBOEBpEeMEHHOE M KaueCTBEHHOE HAMTMCAHUE BCEX OTUYETOB.

3. IlpemycmoTpeno 4 cobecenoBaHHs MO TEOPETHUYECKOMY MaTepualy B BHJAE KOJJIOKBUYMOB.
Kaxxgast Tema orieHHBaeTCss MAaKCUMYM B 5 OalljioB.

4. TlpenycMOTpeHO 4 MpakTHYECKHUX 3a/laHui B BHJIE KOHTPOJIBHBIX paboT. Kaxmas KoHTponbHas
paboTa OlleHHBAETCsI MAaKCUMYM B 5 6asioB.

5. TlpemycmoTtpeno 3 TectupoBanusi. Kaxkaplii TECT OIICHMBAETCSI MAKCHMYM B 5 OalljioB.

OO0s13aTeIbHBIM YCJIOBHUCM JIOITYCKa K DK3aMCHY SBJIACTCA MOJYYCHHUE OLICHKU «3a4YTCHO» Ha
1 orame HpOMC)KyTO‘-IHOfI arTeCTallui 34 IMPAKTUYCCKYHO YacCTb 1/13y11aeM0171 JUCHUIIIIMHBI B
COOTBCTCTBUU C KPUTCPUAMU 1-5, NEepCUUCIICHHBIMU BBIIIC. 06yqaloumec;1, HC MOJIYYUBIINUC 3a4CT,
K 3K3aMCHY HC NOITYCKArOTCH.

6) MMPOMCIKYTOUYHAA aTTCCTALlUA - OK3AMEH

OneHKa «OTIAMYHO»:



cOpMHUpPOBAHHBIE M CHCTEMAaTU3MPOBAaHHBbIC 3HaHUS npeaMmera «Duszuyeckas XUMHUSL.
XumMuyeckass TEPMOAMHAMUKA», C(OPMUPOBAHHBIE YMEHUS M HABBIKM  KOMILIEKCHOTO
HCIIOJIb30BAHNS 3aKOHOB TEPMOJMHAMMKH, IIPUMEHEHUS METOJOB M IOIAXOJA0B JaHHOU
JMCUUIUIMHBI TP PEUICHUH YI€OHBIX U MPAKTHYECKUX 33Jau Pa3IMYHOTO YPOBHSI CIOKHOCTH.

Ouenka «xopoo»:

42

B 11eJIOM, C(hOPMHUPOBAHHBIE, HO COJEpIKAIUE OTIENIbHBIE MPOOENBbl 3HAHUS TpEaAMETa,
YMCHHUEC MPUMCHATH METOJbI U IMOJAXOABI I/I3y‘-IaeMOI\/II JUCHUIIJIMHBL IMPU PCIICHUN y‘le6HBIX u
MPAaKTUYCCKUX 3aJa4 ¢ MUHUMAJIbHBIM KOJMYCCTBOM omrnboK HCIIPUHIUITMAJIIBHOTO XapaKTepa,
HAJINYHUEC HABBIKOB NPUMCHCHHUA MCTOJ0OB W IMOJAXOO0B HSyLIaeMOﬁ JUCHUIIIMHBI IIPU PCIHICHUN
Y9eOHBIX M MPAKTUICCKUX 3371a4 0a30BOTO YpOoBHs. (OIEHKAa «yT0BJIETBOPUTEILHO»:

HECUCTEMATU3HPOBAHHBIC 3HAHUA npeamMeTa (BnaneeT HOHATHHHBIM arnmapaTtom
XUMHAYECKOU TEPMOJWMHAMUKH, 3HACT OCHOBHBIC 3aKOHBI, MOKET MPUBCCTH OTACIBHBIC ITPUMEPHI
HUCITIOJIB30BAHUA JTHUX SaKOHOMepHOCTeﬁ Opru pEHICHUHW KOHKPCTHBIX IMPAKTUYCCKUX 3adad, HO
JIOTYCKaeT HETOYHOCTH B (OPMYIMPOBKAX M BBIBOJAX), YACTUUHO CPOPMUPOBAHHBIE YMEHUS U
HAaBBIKU: OJOITYCKA€T HCTOYHOCTU U OIINOKH B IMMPUMCHCHUH TTOJTYYCHHBIX 3HAHUU IIpru PCIICHUU
pacyeTHBIX U Tpadpuueckux yaeOHBIX 3a7a4 0a30BOTO YPOBHSI.

OneHka «HeyI0BJEeTBOPHUTEJIbHO»: (parMeHTapHOE 3HaHUE TMpEAMETa, OTCYTCTBUE
YMEHUI U HaBBIKOB PUMEHEHHS] METOI0B

H I1I0X0J0B HSY‘IaCMOﬁ JUCHUIUIMHEL ITPU PCHICHUN yLIe6HBIX 3aJa4 0azoBoro YPOBH:I.

Pa3pabdorumnkmn:

npodeccop JI.b. benbix

g
o/ ;@ C’/é"/’;

[Iporpamma coctaBiena B coorBercTBuu ¢ TpedoBanusimu GI'OC BO u yuerom pexoMeH1anui
[TOOII no nanpasienuto u npodumto noarorosku 04.03.01 — «Xumwusi».
[IporpamMmma paccmoTpeHa Ha 3acenaHuu Kadenpbl (GU3NYECKONH U KOJJIOMIHOW XUMHUH «12»

¢bespanst 2026 T.
S
ITpotokon Ne 7 H.o. 3aB. xadenpoit o /9 ex«/%/ / JL.b. benbix /

Hacmoswas npoepamma, ne modcem Obimb GOCHpousgedeHa HU 6 Kakou ¢Gopme 6e3

npeosapumenbHo20 NUCbMEHHO20 pa3peuteHus Kagheopvl-pa3pabomuura npoecpammol.
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