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1. Ilenu u 3a0auu oceoenus OUCUUNTUHDL

QDuzuueckasa xumusi — 3TO HAyKa, yCTaHABIIUI as CBsI3b MEXAY (PU3MYECKHUMH M XUMUYECKUMU SIBIIC-
HUSMH, (PU3NUYECKUMH U XUMUYECKUMH CBOMCTBaMH BellecTB. Puznueckas XUMus oObSCHSIET Ha OCHOBA-
HUH MTOJIOKEHHUH U ONBITOB (PU3HMKH TO, YTO MPOUCXOAUT IMPH XMMUYECKHUX MPOLIECCaX.
B kpyr BompocoB (¢pu3n4eckoil XUMUU BXOJAAT OOIIKE 3aKOHOMEPHOCTH XMMHUYECKUX MPEeBpaIleHH, Mo-
3BOJIIOLIME IIPEICKA3bIBaTh BO3MOKHOE HAIIPaBICHUE U KOHEYHBIM pe3yibTaT XMMHUYECKOM peakiuu,
BIIMSIHUE TEMIIEPATYPhI U JABICHUS HA CKOPOCTH IIPOLIECCA U Ha CMELLIEHUE PAaBHOBECHS.

®dusnueckas XUMHs — 3TO HAyKa, CBSA3aHHAs C U3JI0KEHHUEM DPsiZia METOJOB TEOPETUYECKOU U KCIIe-
PUMEHTANBHOM (DU3UKH, KOTOPHIE UCHIOIB3YIOTCS JIJIsl pElIeHUs KOHKPETHBIX XMMHUECKUX 3a1a4. OHa sB-
JII€TCSL TEOPETUYECKOM OCHOBOM MHOTMX IIPUKJIAAHBIX XUMUKO-TEXHOJIOTMYECKUX NUCLMILIMH, YTO IIPUBO-
JIUT K TECHOM CBSI3H €€ C POU3BOJICTBOM.

Ilenp xypca — naTh CTyIEHTAaM IIPEICTABICHUE O TEOPETUYECKUX OCHOBAX U COBPEMEHHOM COCTOS-
HUU (PU3MYECKON XMMHH, NMPHOOPETCHUE CTYICHTAMHU 3HAHWI M HABBIKOB, IMO3BOJIIIONIAX MPUMEHATh MX IPH
OCBOCHHUU JIPYTUX JUCLHHUIUIMH 00pa30BaTEIbHOTO LUKJIA U MOCIIEAYIOIel MpodecCHOHaIbHON 1eATeIbHOCTH.

3azadyeil XMMMUYECKOM MOArOTOBKM OaKajlaBpa 3aKJII0YaeTCsl B CO3aHUU Y HETO XMMHUUYECKOTO MbIII-
JIEHUS, TTIOMOTAIOIIEr0 €My peliaTh BOMPOCHl (PU3MKO-XMMHUYECKOTO HaIpaBlIeHUs B IMpodeccroHalIbHOM
JeSTeNbHOCTH. 3afaueil Kypca sBiseTcss (OpMUPOBAHUE Y CTYIEHTOB COBPEMEHHBIC TIPEACTABICHUS O Me-
XaHU3MaX XUMHUYECKUX MPEBpAIICHUSIX, O METOJaX pacuera pa3iNdHbIX (PU3UKO-XUMHUYECKHX XapaKTepu-
CTUK XMMHYECKHX IIPOLIECCOB.

Jnis jocTrKeHUs 3TOM 1esu MpenoAaBaHue JUCIUIUIMHBI IPeANoaraeT:

11 O3HAKOMUTb CTYJICHTOB C OCHOBHBIMM IOHATUSAMH, 3aKOHAMHU U MeTOolaMi (U3UUECKOM XUMHUHU KaK Hay-
KH, COCTaBJISIONIeH pyHIaMEHT CCTEeMbl XUMHUYECKUX 3HAHUIA;,

1.2 cnocoGcTBOBaTh (POPMUPOBAHHIO y CTYJEHTAa OOOOIIEHHBIX NMPHEMOB HCCIEIOBATEIBCKONW AEATEIbHOCTH
(mocTaHOBKA 3a/aud, TEOPETHYECKOE OOOCHOBAaHUE M IKCIEPHMEHTAIbHAsl MMPOBEPKa €€ peIIeHUs), HAy4HOTO
B3IJI51/1a HA MUP B LIEJIOM;

1.3 NpuBUTH CTYAECHTY XMMHYECKHE HABBIKH, HEOOXOMMBIE JJISl IPOBEACHUS YKCIIEPUMEHTA, HAYYUTh padOTaTh
CO CIIPaBOYHOM JINTEPATYPOIl.

1.4 pa3BuUTH y CTYI€HTOB IPO(ECCHOHATBHOE XMMUYECKOE MBIILIEHUE, YTOObI Oy Iyuii 6akanaBp CMOTI IEpPEeHO-
CHUTb OOIIIMEe METO/Ibl HAYYHOU paboThl B PaOOTY MO CHELUAIBHOCTH;

1.5 00ecreynTh BO3MOXKHOCTh OBJIQZICHUS CTYJICHTAaMH COBOKYITHOCTBIO XUMHUYECKUX 3HAHUH U YMEHMH, CO-
OTBETCTBYIOIIMX YPOBHIO OaKkajlaBpa IO COOTBETCTBYIOIIEMY ITPODHIIIO.

Teopernueckas 4acTh AUCIMIUIMHBI M3JIaraeTcsl B JIGKIMOHHOM Kypce. IlonmyueHHble 3HaHMS 3aKperuis-
10TCA Ha JabopaTopHbIX 3aHATHAX. CaMocTosTeNnbHAs padoTa npeaycMaTprUBaeT padoTy ¢ ydeOHUKaMHu U y4yeo-
HBIMHM TOCOOMSMH, MOATOTOBKY K J1a0OpaTOPHBIM 3aHSATHSM, BBINOJIHEHHUE IOMAIHUX 3aJaHHid, MOATOTOBKY K
KOHTPOJIbHBIM pad0TaM U KOJUIOKBUYMAaM.

2. Mecmo oucuunaunot ¢ cmpykmype OIIOII BO
«Dusnyeckas XUMHEs MPeICTaBIsieT co00i AucuuIuInHy 6a3oBoi yactu yueOnoro mukna (b.1.1) ocHoB-
HO 00pa3oBaTenbHON porpamMmbl OakanaBpuara o Hamnpasinennto 18.03.01 «Xumuaeckas Texnomorusy. «Pu-
3UYecKas XUMUS» OTHOCUTCS K TPYIIEe XUMUYECKUX TUCIHUILTUH MAaTeMaTUYECKOTO U €CTeCTBEHHOHAYYHOTO
LUKJIA U U3ydaeTcs:
e 1ociie OCBOeHUS KypcoB «O01as 1 HeopraHu4ecKasi XUMUs», Jaliiue 06a30Bble MpeAcTaBIeHUs 00
OCHOBHBIX 3aKOHAaX, TEOPUSIX U MOHITUIX XUMUU;
® TI0CJIe OCBOCHHUS Kypca « AHATUTHYECKAs XUMHSI» B paMKax KOTOPOTO, IPUBOISTCS CBEACHUS O Me-
TOJaX KOJWYECTBEHHOTO U KaUeCTBEHHOT'O aHAJIN3a BEIIECTB;
e [OClie U3yueHUsl NUCHUIUIMHBL «KomonaHas XuMus», psiji pa3ieoB KOTOPHIX 0a3upyroTcs Ha 3Ha-
HUUW JUCUUTUIHHBI «DU3HYECKaAs XUMHUSI.
® TapaJUIeNIbHO C U3ydeHHeM KypcoB «Opranmueckas XuMus» u «OU3UKO-XUMHUYECKHE METOJIbI aHa-
JU3ay, JAIONINX IPEICTaBICHUs O METOAaX MCCIIEI0BAHNS OpraHMUYECKHUX BEIIECTB.
3HaHMsI, MMOJYYCHHBIE 00YYaIONMIMMHUCS MPU W3YdeHUH «DU3NUeCKON XUMHWY, SIBISIFOTCS OCHOBOW ISl TO-
CIIEYIOIIEr0 YCHEIIHOIO OCBOCHMSI MHOTMX JWUCHUIUIMH NPOQECCHOHANBHOIO ILHKIJIAa 00pa3oBaTeIbHOU
MporpaMMebl, HampuMmep: «BBeleHHe B XUMUYECKYIO TEXHOJOTHIO» «XUMHUYECKHE PEaKTophl», «CHCTEMbI
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YOpaBICHUS XUMHUKO-TEXHOJIOTHUYECKUMU TMpoleccamuy», «MoJaenrupoBaHre XHUMHKO-TEXHOJIOTUYECKUX
IIPOLIECCOB» U AP.
3. Tpebosanusa K pezynbmamam 0c60eHUs OUCYUNTUHBL
B mpouecce ocBoeHus JaHHOW JUCHMIUIUHBI CTYyIEHT (OPMHUPYET U AEMOHCTPUPYET CIEIYIOIIHNE
YHHUBEpcaJbHbIE U obmenpodeccuonanbubie komnerenun npu ocsoeHun OINOIT BO, peanusyromeit @e-
nepanbHbIi ['ocymapcTBeHHBIN 00pa30BaTEIbHBINA CTAHIAPT:

- CIIOCOOHOCTH OCYIIECTBIIATH IMOUCK, KPUTHUYECKUH aHAM3 M CUHTE3 WHQPOpMAIUU, MPUMEHSTH
CHCTEMHBIH MOAXO/ JJIs peLICHuUs mocTaBieHHbIX 3a1a4 (YK-1)

- CIIOCOOHOCTH M3y4yaTh, aHATU3UPOBATH, HCIOIb30BATh MEXAHU3Mbl XUMUYECKUX PEaKIUi, MPOUCXO-
JSIIIUX B TEXHOJIOTMYECKUX MPOLIECCaX U OKPYXKAIOIIEM MHUPE, OCHOBBIBASCh HA 3HAHUSX O CTPOCHUHU BeIle-
CTBa, MPUPOIC XUMHUYCCKOM CBA3M M CBOWCTBAX PA3JIMUHBIX KJIACCOB XMMHUUECKHX 31eMeHToB (OITK-1)

B pesynbrare u3ydeHus quciuruinabl «duszndeckas xumus» 6a3oBoid yactu yueOHoro mukia (b.1.1) ocHoB-
HOW 00pazoBaTeNIbHOI MporpamMMbl OakanaBpuarta CTYIEHT JOJDKEH JEMOHCTPHPOBATH CIEAYIOIINE PE3yIbTAThI
o0Opa3oBaHHS.

OOyuvaromuiics JOKCH:

3.1. 3nats:
- MEPCIEKTUBBI Pa3BUTHS (PU3HMUECKOM XUMHUHU KaK TEOPETHUECKOM 0a3bl CHHTETUYECKON XUMUU U XUMHYe-
CKOM TE€XHOJIOTHH;
- Hayaja TePMOJMHAMUKHU U OCHOBHBIEC YPABHEHUSI XUMHUYECKON TEPMOIUHAMUKH;
- METOJbl TEPMOJAMHAMUYECKOTO OMHCAHUS XMUMUYECKUX U (Pa30BBIX PaBHOBECHI B MHOTOKOMIIOHEHTHBIX
CUCTEMAX;
-TEPMOJUHAMUKY PACTBOPOB 3JIEKTPOJIUTOB;
3.2. Y™mers:
- IPOTHO3UPOBATH BIMSIHUE PA3IMUHBIX ()AaKTOPOB HA PABHOBECUE B XUMUYECKUX PEAKIIUSX;
- OIIPEACIIATh HAMPABIEHHOCTh TPOLIECCA B 3aJaHHBIX HAYAIBHBIX YCIOBUSX;
- YCTaHABIIMBATh I'PAHUIIBI 00J1aCTeH ycTOHYMBOCTH (ha3 B OAHOKOMIIOHEHTHBIX U OMHAPHBIX CHCTEMAaX;
- OIPEIENISATH COCTABBI COCYIIECTBYIONMX (Da3 B OMHAPHBIX TETEPOTCHHBIX CHCTEMAX;
3.3. BaageTs HaBBIKAMU:
- BBIYHCJICHHS TEIUIOBBIX 3(()EKTOB XUMUYECKUX PEAKIUi MPHU 3aJaHHON TEMIIepaType B YCIOBHSIX IOCTO-
SIHCTBA JIaBJICHUS U 00beMa;
- BBIYMCJICHUSI KOHCTAHT PAaBHOBECHUSI XUMUYECKUX PEaKIIUi MPHU 3aJJaHHON TEMIIEPaTypeE;
- BBIYMCJICHUS JaBJICHUS HACBIILIEHHOIO M1apa HaJ UHAUBUAYaIbHBIM BEIIECTBOM,
- BBIYMCJICHUA COCTaBa COCYIICCTBYOLIUX (1)33 B IBYXKOMIIOHCHTHBIX CUCTCMAX.
IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYE€HUs MO TUCIHIJIMHE, COOTHECEHHBIX ¢ MVIAHUPYEMbIMU

pe3yJbTaTaMHu 0CBOECHHS 00pa30BaTeIbHOI MPOrpaMMbl

Koax n naumenoBanue xkomnereHunu | Kox m HaumMeHoBaHue MHAMKATOPA JAOCTHXKEHHS] KOMIIETEH-
(pe3yJbTaT 0CBOCHHA) MU (COCTABJIAIONIEH KOMIICHTEHIINN)

N-1yk.13HaTh METOIUKH MOKMCKaA, cOopa 1 06paboTKku nH(popMa-
[IUH; aKTyaJbHBIE POCCUIICKHE U 3apyOeKHbIe NCTOYHUKH WH-
dhopmaruu B chepe mpodeccHoHATbHON AeSTETHHOCTH; METO/T
VYK-1: c1ocoOHOCTh OCYIIECTBIISTH MO- | CHCTEMHOI'O aHaJIn3a.

UCK, KPUTHYCCKMI aHaIN3 W CHHTE3 N-2yk.1YMeTh IPUMEHATh METOJIUKH TIOMCKa, cOopa U 00paboT-
MH(OPMALINH, TPUMEHATh CHCTEMHBI | gy uH(bOpMaIUK; - OCYLIECTBIISITh KpUTHUECKUN aHAlIU3 U CUHTE3
HOAXOA JULA PCHICHHS IIOCTABICHHBIX | pphopmaniy, MOTYy9eHHONW M3 Pa3HBIX MCTOYHHKOB; MPUMEHSTH
3aza4 CUCTEMHBIH TIOJIXO0/T JTsl pEIIESHUs TOCTaBICHHBIX 3a/1a4.

N-3yk-1. Bnagers MeTomamu moncka, coopa U 00pabOTKH, KpH-
THYECKOTO aHaJM3a U CHHTEe3a MH(POPMAIMH, METOJUKON CHC-

TEMHOI'O MOAXOoJa IJid PCIICHUA IMOCTABJICHHBIX 3ajay, CBsI3CH M
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Kon u HauMeHOBaHHe KOMMETEHIHH
(pe3yJbTaT 0CBOEHHA)

Kox m HamMeHOBaHMe MHAMKATOPA JOCTHUKEHUS KOMIIETEH-
UM (COCTABJISAIOIIE KOMIIEeHTEHIIUN)

OIIPCACIICHUA Han0oJee 3HAYNMBIX cp€au HUX; MCTOAUKAMHU I10-
CTaHOBKH LICIIN.

Kox u HamMeHoBaHHe HHAUKATOpa
HOCTHIKCHHUA KOMIICTCHIIUUA

HaumeHoBaHHe nmoka3aTejisi OlleHUBAHUS (pe3yJILTaTa oﬁyqe-
HHUA IO )II/ICIII/II[.]II/IHe)

NJ1-1yk.1 3HaTh METOIMKH ITOMCKA,
coopa u 00paboTKH HHPOPMALIMH; aAK-
TyallbHbI€ POCCUHCKHE U 3apyOeKHbIE
HMCTOYHHMKHU MH(popMmaiuu B chepe
npodeccCHOHATLHOM IeATEIFHOCTH;
METO]T CACTEMHOT'O aHAJIH3a.

3HATh:

- yY4EHUE O CKOpPOCTM XMMHYECKOro Ipouecca (XUMHUYECKas
KMHETHKA) U XUMHUYECKOM PABHOBECUH;

- IEPCIEKTHBBI Pa3BUTHs (PU3NUECKON XMUMHUHU KaK TEOPETUUECKOM
0a3bl CHHTETHUECKOW XUMHUHU U XUMUYECKON TEXHOIOIUH;

- HayaJla TEPMOAVNHAMUKM M OCHOBHBIE YPaBHEHMS XUMHUYECKOMN
TEPMOJAVHAMUKHY;

- METOJbl TEPMOJMHAMUYECKOT0 ONMCAHUSA XUMHUYECKUX U (pa3o-
BBIX PaBHOBECHM B MHOTOKOMIIOHEHTHBIX CUCTEMAX;
-TEPMOJUHAMUKY PACTBOPOB JJIEKTPOJIUTOB;

N-2yk.1 YMETh IPUMEHSITh METOIUKH
moucka, cobopa u o0OpaboTku HHPOpP-
MaIluy; - OCYHIECTBIATh KPUTHUECKHIA
aHallM3 W CHHTE3 MH(OpMAaLUU, MONY-
YEeHHOM W3 pa3HbIX MCTOYHUKOB; -
MPUMEHATh CHCTEMHBIM TOJIXOJ ISt
pelieHus: MTOCTaBICHHBIX 3a]1a4.

YMeTh:

- HCIIOJIL30BaTh OCHOBHBIE
JKCIIEPUMEHTAIBHBIX JAaHHBIX;

- IPOBOIMUTHL pacyeThl KOHIEHTPAIUH PACTBOPOB Pa3IUUYHBIX
COCIMHCHHWH, ONpeeisaTh HW3MEHEHHWE KOHIICHTPAIMK TP
MIPOTEKAHUH XUMHYECKUX PEAKIUH;

OIpENEIATs THI XHUMHUYECKOM peakIUUd [0 Pa3InYHbIM
MpHU3HAKaM KJIacCU(UKAIMK, BO3MOXKHOCTh, CKOPOCTh U TITYOHHY
€€ IPOTEeKaHUS,

- UCI0JIB30BaTh OCHOBHBIE XUMUYECKHE 3aKOHBI, TEPMOJMHAMUYE-

IPUEMBI 00paboTKH

CKHE€ CIPAaBOYHbBIC JAHHBIE M KOJWYECTBEHHbBIE COOTHOIIEHUS (u-
3UYECKON XUMUU JJIs PEeLIeHUs MPOPECCHOHATbHBIX 3a/1a4.

N/1-3yk.1. Bnagets MeTOgaMu MOMCKa,
coopa u 00pabOTKH, KPUTHUUYECKOTO
aHaaM3a ¥ CUHTE3a WH(POpMAIIUU; Me-
TOAUKOH CHCTEMHOIO ITOAXOAa JUIS
peleH sl TIOCTaBICHHBIX 3aJ1a4, CBs3eH
W omnpeseneHusl HanboJiee 3HAYMMBIX
CpelM HHUX; METOIUKAMHU IOCTaHOBKHU
LETIH.

Bnagers:
- 00IIMMH ITpaBWJIaMU TEXHUKH 0€30MaCHOCTH MpU 0oOpallleHuu ¢

XUMHUYECKON TOCyHoH, IJ1abopaTOpHBIM OOOpPYIOBaHHEM H
XUMUYECKUMH PEaKTHBAMHU;
- DIEMEHTapHbIMH  TpHeMaMd paboOThl B XUMHYECKOU

n1a0opaTOpPUH U HABBIKAMH OOPAIECHHS C BEIIECTBOM;
- METOJIaMH 3KCIIEPUMEHTAJIBHOIO HCCIIEOBAaHUS B XHUMHUHU
(naHupoBaHUe, MOCTAaHOBKA M 00paboTKa SKCIIEPUMEHTA).

Kon u HauMeHOBaHHe KOMIETEHIUH
(pe3yJbTaT 0CBOEHHA)

Kox m HamMeHOBaHMe MHAMKATOPA JOCTHKEHUS KOMIIETEH-
UM (COCTABJSIOIIE KOMIIEHTEHIIUN)

OIIK-1. Cnocoben u3yuaTb, aHaJIU3U-
pOBaTh, UCMOJIb30BATH MEXAHU3MBI XU-

I/II[']-OI'[K-SL 3HaeT TCOPCTUUCCKHUEC OCHOBBI XMMHUH KAaK HAYKHU O
CTPOCHUU BCIICCTBA, ITPUPO/JIC XHUMHYECKOM CBS3U U CBOMCTBAX




Kon u HauMeHOBaHUe KOMMETEHIUH
(pe3yJbTaT 0CBOEHHA)

Kox m HamMeHOBaHMe MHAMKATOPA JOCTHUKEHUS KOMIIETEH-
UM (COCTABJISAIOIIE KOMIIEeHTEHIIUN)

MUYECKHX PEaKlUid, MPOUCXOIAININX B
TEXHOJIOTHYECKUX TIPOIECCax U OKpPY-
YKAIOIEM MHUpPE, OCHOBBIBASICh Ha 3Ha-
HUSX O CTPOSHUHU BEIIECTBA, MPHUPOJIC
XMMHYECKOM CBS3M M CBOMCTBax pas-
JIMYHBIX KJIACCOB XMMHMYECKUX 3JIEMEH-
TOB

PA3JIMYIHBIX KJIACCOB XMMUNYCCKHUX 3JICMCHTOB

N-20nk-1 YMeeT aHAIM3UPOBATh, HCIIOJIB30BATh MEXaHU3MBI
XUMUYECKUX PEaKIUid, TPOUCXOISIIUX B TEXHOJIOTUUECKHUX MPO-
1eccax u OKpYXaromeM MUpe

N-3onk-1 Brageer uHCTpyMEHTapreM [Tl pEIICHUS XUMIYe-
CKHUX 3a/1a4 B CBOCH MPEeIMETHOM 00J1acTH; HHPOpMAIIHEH O Ha-
3HAYCHHUH U 00JIACTSIX MMPUMEHEHUS OCHOBHBIX XUMUYECKUX BE-
IIECTB M UX COSAUHEHNH

Kox m HamMeHOBaHHe HHIMKATOpA
JOCTHKeHHS KOMIIeTeHIMH

HanmeHoBaHMe moka3areJisi OeHUBAaHHUA (pe3y/bTaTta o0yue-
HUS 110 TUCIUIIINHE)

N -1omk-1 3HaeT TeopeTUuuecKue oc-
HOBBI XUMHHU KaK HayKI/I (0] CTpOGHI/II/I
BEILIECTBA, IPUPOAE XUMUYECKOU CBS-
31 U CBOﬁCTBaX paanqHHx KJIaCCOB
XHMHYECKHUX 3JIEMEHTOB

3HaTh:

- y4eHHE O CKOPOCTM XHUMHYECKOro Tpolecca (XuMudyeckas
KMHETHKA) U XUMUYECKOM PaBHOBECHH;

- Kiaccu(UKaIMo U YCIOBHS MPOTEKAHUS pPEaKIHid B BOJHBIX
pacTBopax WM pacijiaBax Ha IpaHHIle pa3nuena ¢as.

- OCHOBHbBIC MOHSTHUSA, 3aKOHBI MU MOJEIN XMUMHYECKUX CHUCTEM,
PEaKIMOHHYIO CHOCOOHOCTD BEIIECTB;

- CrocoObl BBIUMCICHUS TEIJIOBBIX 3(()EKTOB XMMHUECKUX peak-
LW IPYU 3aJaHHOM TEMIIEPATYPE B YCIOBHIX ITOCTOSIHCTBA J1aBJIe-
HHS U 00beMa;

- C1I0CcOOBI BHIYMCIIEHUSI KOHCTAHT PaBHOBECUS] XUMUYECKUX peaK-
UM IIPU 3aJaHHOU TeMIIEpaTypeE;

- BBIYMCIICHUS JIABJICHHS HACBILIEHHOTO Mapa HaJ WHIWBUAYallb-
HBIM BELIECTBOM,;

- BBIYMCIJICHUS COCTaBa COCYIIECTBYIOMUX (a3 B IBYXKOMIIOHEHTHBIX
cucTeMax.

N-20nk-1 YMeeT aHanu3upoBathb, UC-
MOJb30BaTh MEXaHU3Mbl XHMHYECKUX
peaKkuuii, TPOUCXOJAIIUX B TEXHOJO-
TUYECKUX TPOLECCAaX M OKPYKAIOIIEM
MHpE

YMeTs:

- MPOTHO3UPOBATH BIIUSHUE PA3IMYHBIX ()aKTOPOB HA paBHOBECHE
B XMMHUYECKHUX PEAKLIUX;

- OIPEAENATh HAIIPABICHHOCTh MPOIECcCa B 3aIaHHBIX HaYalIbHbBIX
YCIIOBHUSIX;

- yCTaHaBJIWBATh TPAaHUIIBI 00JacTe yCTOWYMBOCTU (a3 B OJIHO-
KOMITOHEHTHBIX U OMHAPHBIX CHCTEMAaX;

- OIpeNeNsTh COCTaBbl COCYIIECTBYIOMIMX (Da3 B OMHApHBIX reTe-
POTE€HHBIX CUCTEMAX;

N-3onk-1 Bnageer uncrpymentapuem
JUISL pEIllIeHUs XMMHUYECKHX 3a/Jad B
CBOCH mpeaMeTHOW obnactu; uHbOp-
Mamueid O Ha3HAUeHMHM M 00JIacTAX
MPUMEHEHUSI OCHOBHBIX XMMHYECKHUX
BEIIECTB U UX COCNUHEHUN

Bmaners:
- 00IIMMU TIpaBWJIAMU TEXHUKH 0€30MacHOCTH MpU oOpallieHuu ¢

XUMUYECKOH TOCy/OoH, JabopaTOpHBIM OOOpPYIOBaHHEM U
XUMHYECKUMH PEAKTUBAMH;
- DJIEMEHTapHBIMH  TIpueMaMu  pabOThl B XUMHUYECKOH

na60paT0pHH 1 HaBbIKaMH O6paIJ_IeHI/IH C BCIICCTBOM,
- MCTOJAaMH OKCICPUMCHTAJIBHOI'O HCCICAOBAHHUA B XHWMHHU
(HJIaHI/IPOBaHI/Ie, IIOCTaHOBKA " 06pa60TKa 3KCHCpI/IMCHTa).
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KOI( H HAaUMCHOBAHHC HHAMKATOPA
JAOCTHKCHUA KOMIICTCHIIUHA

HUS MO TUCIUTIIUHE)

HanmeHoBaHMe moka3aTeJisi OLeHUBaHUs (pe3yJjbTara 00yue-

JMBUIYAJIbHBIM BELIECTBOM,;

CUCTEMAX.

HaBrikaM# BBIYMCIICHHS JAaBJICHUA HACBIICHHOI'O IIapa Haa WH-

- BBIYUCIICHHUS COCTAaBa COCYIIECTBYIOUINX (Da3 B ABYXKOMIIOHEHTHBIX

4. PacnipenesieHue TPy10eMKOCTH (4ac.) IMCHUIUIMHBI 10 TEMaM M BUJIaM 3aHSATHI

MO

ay
s

HC

Aac
JIn

Ne
TE
MBI

HaunmenoBanune TeMbl

Yacel/u3 HUX B HHTEPAKTUBHOU hopme

Bcero JI3 KJI | JIP

I1P

CPC

3aKkoHbI TepMOAMHAMHUKHA H uX | 42/1 2/1
HpHUMEHEHHE

40

2 XUMHYECKOE PABHOBECHE 46/1 2/1 2

40

Teopus pacTBOpoB 44/1 2/1 2

40

Tepmonunamuka azoBbix mpe- | 48/1 2/1 4
BpaIllCHUI

40

Bcero 180/4 8/4 8

160

5. Conep:xaHue JeKIHOHHOTO Kypca

TEMBI

Bcero
JacoB

JICK-
AU

Tema nexunu. Bonpocsl, oTpadaTeiBaeMble Ha JEKLINUN

VYuebuo-
METOINYECKOE
oOecrieueHne

WHTEeHCUBHBIE U SKCTEHCUBHBbIE BeNIUYUHBL. OOpaTuMble U
HEOOpaTUMBbIE MPOLECCHl. YPABHEHUSI COCTOSHUS. YpaBHe-
HUE COCTOSIHUSI UJICAJIBHOTO Ta3a.

Tennora u paboTsl pasnuuHoro pona. Pabora pacmmpenus
JUISL Pa3iIM4HBIX NporeccoB. IIepBblil 3aKOH TepMOJAMHAMU-
k. BHyTpennss sHeprus. OHransnus. 3akoH ['ecca u ero
cnenctBus. TemnoTel 0Opa3oBaHusi. 3aBUCHMOCTh TETIOBO-
ro s¢dexra peakuu oT Temmeparypsl. @opmyna Kupx-

rodda.

[1]-[7]

Bropoii 3akOH TepMOAMHAMHUKU M €ro pasiuyHble (opMy-
JIMPOBKHU. DHTPONUA. YPABHEHHE BTOPOTO Hayaia TEPMOHU-
HaMHKH JUIsI 00paTUMBIX U HEOOPAaTHUMBIX MPOIIECCOB.
DyHAaMEHTAIBHOE YpaBHEHHE
I'n66ca. BHyTpeHHss SHEprus, Kak OJHOPOJHAA (DYHKIUSA
o0beMa, SHTPONMUU W 4Yucia Moiyed. YpaBHeHue ['nbOGca-
Hrorema.

[1]-[7]

Tepmonunamuueckue moTeHIMansl. CooTHomeHue Mak-
CBeINIla W WX UCHOJb30BaHUE. YpaBHeHue [ubbca-
I'enpmronpiia. CBOMCTBa TEPMOIMHAMHYECKUX MOTEHIMA-

[1]-[7]
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TCEMBI

Bcero
4acoB

JIEK-
885051

Tema nexnuu. Borpocsl, orpabaTeiBacMbIe Ha JIEKITUH

VYyebuo-
METOINYECKOE
oOecrieueHue

70B. Paznuunbie (GOpMBI 3alMCH YCIOBUH TEPMOAMHAMUYE-
cKoro paBHoBecHs. CBA3b MEXAY KaJIOPUYECKUMHU U TEPMO-
JUHAMAYECKUMU IIEPEMECHHBIMH.

Meton nerydyectu. Pa3znuuHble METObI BBIYUCICHUS JIETY-
YECTH W3 OMNBITHBIX JaHHBIX. TpeTuil 3aKOH TepMOJAMHAMU-
ku. [Toctynar Hepucra. [loctynar [1nanka.

[1]-[7]

BeiBon ycioBHs XHMMHYECKOro paBHOBecus I3menenue
sHeprun ['m60ca u sHeprum ['enpmMromibIa Npyu XUMHIECKOM
peakuuu. XMUMHUYECKOE CpOJCTBO. 3aKOH JEHCTBUS Macc.
CrannmaptHas sHeprust [ m66ca XUMHUUYECKON PeaKIui.

[1]-[7]

XuMHUECKUEe paBHOBECHs B pacTBopax. KoHcTaHTa paBHO-
Becud. Paziuunrie BUJIbI KOHCTAHT PaBHOBCCHA U CBA3b MC-
Ky HUMHU. XUMHYECKOE PaBHOBECHE B pa30aBICHHOM pac-
TBOPE.

[1]-[7]

3aBHCHUMOCTb KOHCTaHT pPAaBHOBECUS OT TEMIIEpAaTypbl U
JaBJICHUs. YpaBHEHHE H300apbl peakuud U €ro TepMOau-
HaMHYECKHI BBIBOJ

[1]-[7]

Hcnonp30BaHne pa3IuvHbIX MPHOIMKEHUN IS TEIUIOEMKO-
CTEM pEareHTOB IIPUM pacdyeTax XWMUYECKHMX PAaBHOBECUM
IIPU PA3IMYHBIX TEMIIEPATYPAX.

[1]-[7]

9-11

PactBopbl pasnmuuHbIX KiaccoB. PasznmuuHbie CrocoObl BbI-
paxeHus coctaBa pactBopa. CMecH ujieaabHbIX Ta30B.
TepMmoanHamMuyecKre CBOMCTBA ra30BbIX CMECEH.
NneanbHbie pacTBOPHI B Pa3IMYHbBIX arperaTHbIX COCTOSIHU-
aX U o0mee ycJIOBHE  HUACATBHOCTU  PACTBOPOB.
JlaBieHue HACHIIICHHOTO Tapa »XHUIKUX PAaCTBOPOB. 3aKOH
Paynsa u 3akon I'enpu. MaeansHbie U HEMAEaIbHBIE PACTBO-
pBIL.

XUMUYECKUH TOTEHIMal KOMIIOHEHTa B pacTBope. Meron
aktuBHOCTEeH. KoapurmenTsl akTHBHOCTH U UX OTpesere-
HUE€ MO MAapUHUATBHBIM JABJIEHUSAM KOMIOHEHT. CTaHmapt-
HbBIE COCTOSIHUS IIPU OMNPEIECICHUH XUMUYECKUX MOTEHIMA-
JIOB KOMITOHEHT B KMJKHX U TBEPJBIX PACTBOPax.

[1]-[7]

12-13

@yHKIUA CMEUIEHUS Ul MICAJIbHBIX U HEUJICAIBHBIX pac-
TBOpOB. IlpenenbHO pa3baBiIeHHbIE PAaCTBOPHI, aTepMalib-
HBIE, PETyJIIpHBbIE PACTBOPHI U MX CBOMCTBA. [lapnuanbHbie
MOJIbHBIE BEJIMYUHBI U UX OIPEIEICHUE U3 ONBITHBIX JaH-
HBIX JJ11 OMHAPHBIX CHCTEM.

[1]-[7]

14-16

I'eteporennsie cuctemsl. [lonsTHe da3bl, KOMIIOHEHTa, CTe-
neHu cBoOoabl. BriBog ycnmoBusi (ha30BOro paBHOBECHS.
BeiBoj ycioBusi memOpanHoro paBHoBecus. [IpaBuno a3
I'n60ca n €ro BBIBOJI.
da30Bble PABHOBECHS B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
VYpaBuenne Kianeiipona - Knay3uyca n ero npumeHeHne kK
pa3nuyHbIM (Pa30BBIM paBHOBECHsM. JluarpaMmbl COCTOS-
HUS BOJBL, cepbl, hocdopa u yriaepoaa. dazoBble NEPEX0Ibl
nepsoro poja. ®a3oBble nepexosl BTOPOro poja.

Komurarusaele cBOMCTBa pacTtBopoB. M3meHeHne temme-

[1]-[7]
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No Bcero No Tema nexnuu. Borpocsl, orpabaTeiBacMbIe Ha JIEKITUH VYyebHO-
TEMBI | 4acoB | JIEK- METOUYECKOE
185071 oOecrieueHue
patypsl 3aTBepleBaHUS pa3IMYHBIX pacTBOpoB. Kpuocko-
AYECKUHA METOJI.
6. CoaepkaHue KOJUIOKBHYMOB
He npenycmoTpenst
7. llepeyeHb NPAKTUYECKUX 3AHATHI
Ne Bcero HaumeHnoBaHnue npakTu4eckoii padorsl. 3axanus, YueOHo-
TeMbl | 4YacoOB | BONPOCHI, 0TPadaThIBaeMble HA MPAKTHYECKOM 3aHSI- MeTouYecKoe
THH olecrieyeHune
2 Pemenue 3a1a4 Ha 3aK0oHbI «TepMOXUMUN [1] -[7]
2 CoBpeMeHHbBIE METO/IbI PacUeTa PABHOBECHBIX COCTABOB [1] -[7]
W neanbHble pacTBOPHI B PA3IMUHBIX arperaTHbIX COCTOS- [1]-[7]
4 2 HusxX. TepMoanHaMuueckas Kiaccu(puKalus pacTBOPOB.
BeiBox ycioBus (ha3oBOro paBHOBecHs. BbIBOI yCIOBHSI [1] -[7]
MeMOpaHHOTO paBHOBecus. Da30oBble paBHOBECHS B
JIBYX- M TPEXKOMIIOHEHTHBIX CHCTEMaXx.
8. Ilepeuyens J1aGopaTopHBIX padoT
Ne Bcero | HammenoBanme 1abopaTopHoii padoThl. 3a1aHusi, BONIPO- Y4yebHo-
TeMbl | 4acoB cbl, 0TpadaTbiBaeMble Ha JIA0OPATOPHOM 3aHATHH MeToauYecKoe
o0ecrnieyeHue
1 2 4 3
2 1. Onpenenenue TEMIOTH PACTBOPEHUS XJIOPU1a aMMOHHMSL. [9,10]
2. OmnpeneneHne TEIOThl PACTBOPEHHS METALTUYECKOTO Mar-
HUS B pacTBOPE COJISIHOM KHCIIOTHI.
3. Onpenenenue TEMIOTH TUAPATOOOpa3oBaHus cyiabdara me-
pivst
3 2 1. V3y4yeHrne XUMHYECKOTO PABHOBECHS B TOMOTCHHOW CHCTe- [9.10]
Me Ha IpumMepe 3Tepudukanuu cnupTa.
2. VI3yuenue paBHOBECHSI TOMOTEHHOUM PEaKIMK B paCTBOpPE HA
nprUMepe B3aUMOACHCTBUS XJIOPUCTOrO XKele3a ¢ HoauIoM Ka-
TSI,
4 4 1. V3ydenus paBHOBECHs KHJKOCTb — Iap B OMHAPHOM cuCTe- [9,10]
Me.
2. OrmpeneneHue JaBlIeHUS] HACBIIIEHHOTO Mapa JUHAMUYeE-
CKHUM METOJIOM.
3. N3yueHne B3auMHON pacTBOPHUMOCTH B TPEXKOMIIOHEHTHOM
CUCTEME.
4. Onpenenenue ko3 duumenTa pacnpeaeneHus.
9. 3amanus 1Jis1 CAMOCTOSITEJILHOI PadoThI CTYAEHTOB
Ne Bcero 3ananusi, BONPOCHI, 1JIsl CAMOCTOSITEJIbHOIO U3Y4YeHM I YuyebHo-
TeMbI Yacos (3amanus) MeTOAMYeCKoe
ob0ecrnieyeHue




1 2 3 4

1 40 MakpOCKOIMYECKHE CUCTEMbI i TEPMOTUHAMHYECKHIA Me- [1] -[8]
TOJ] MX OomucaHus. TepMUIeckoe paBHOBECHE CHCTEMBI.
TepmoauHaMuveckue nepeMennsle. Temmeparypa.
CraHgapTHbBIE COCTOSIHHS M CTaHAAPTHBIC TEIUIOTHI XUMHUYe-
ckux peakuuid. Ternora cropanus. TemioTs 00pa3oBaHus.
3aBUCHMOCTH TEIUIOBOTO 3P PEeKTa peaKIuy OT TeMIIepaTy-
pel. ®opmyna Kupxrodda. 3aBUCHMOCTD TEIIIOEMKOCTH OT
TEMITEPaTypPhl U PacyeThl TEIIOBHIX 3()(PEKTOB peaKIHi.
Tabnuibl cTaHIAPTHRIX TEPMOJAMHAMUYECKUX BEJTMUUH U UX
UCTIOJIb30BaHUE B TEPMOIMHAMUYECKUX PACUETaX.
OHTponus Kak QyHKIHS cocTOsIHUS. MI3MeHeHne SHTpOnuH
NP pa3IMYHBIX Mporeccax. Vi3aMeHeHue SHTpONHUN 301~
POBaHHBIX MPOIECCOB M HAIIPaBJICHUE MPOIIECcCa.
MaremaTiueckuii anmnapaT TePMOIHMHAMHKH.

2 40 Xumuueckas nepemennas. Mzorepma Baut-I'odda. [1] -[8]
JIMHaMU4YeCcKHUid XapaKTep XUMHUECKOTO PABHOBECHSI.
VYCIIoBUSI paBHOBECHS Ul TETCPOTCHHBIX XUMHUYCCKHX pe-
aKIWH.

Cymaocts Teopum [ub0ca-I'enpmrona u Bant-T'odda o
XUMHYECKOM CPOJICTBE.

3 40 1. KoyiMratuBHBIC CBOWCTBA PACTBOPOB. [1] -[8]
2. IloBbIlIICHHE TEMITEPATYPBI KATICHHSL.

3. IlonmxeHnne TeMnepaTypsl 3aMep3aHusl.

4. OCMOTHYECKOE JaBIICHUE.

5. Pacnipenienenue pacTBOPEHHOTO BEIIECTBA MEXK/TY IBYMS
KUJTKAMH (pa3aMH.

6. DKcTpakIus.

7. MonekynsipHasi CTpyKTypa pacTBOPOB.

8. OgHOpOIHBIC (DYHKITUU COCTAaBA CMECCH.

9. DKCTpaKIUs U3 PACTBOPOB.

4 40 1. CucTembl ¢ TOJTHOW HEPACTBOPUMOCTHIO KOMIIOHEHTOB [1] -[8]
JIPYT B IPYT€ B KPUCTALTUIECKOM COCTOSTHUU.

2. MeToJ1 TEpMHUYECKOTO aHATN3a.

3.KpuBble oxmnaxaeHus.

4 TlocTpoeHue n1uarpamMmm IIaBKOCTH.

5. CucreMsl, 00pa3yroIire yCTOHYNBbIe XUMHUECKUE CO-
CMHCHHS.

6. Cucremsl, 00pa3yroliue HeyCTONYNBbIE XUMUYECKUE CO-
CMHCHHUS.

10. PacueTHo-rpadguyeckasi padora
Temwl, 3a0anus, yuebHo-memoouueckoe obecneverue (ccolaku Ha pazoen 15.«llepeuensv yuebHo-
Memoouuecko2o obecneyenuss 0 00yYarOWUxcs no OUCYUNTIUHEY)
He mpenycmorpena

11. KypcoBasi (koHTpoOJIbHAas1) padoTa
CTyzeHTBI BBITONHSIOT | KOHTPONIBHYIO padoty.[12]

12. Oxwumesa, H.A. ®usnveckas xumust /OxumreBa H.A.: yaeOGHOe TTocoOuMe TS BBITIOJTHEHUS KOH-
TPOJIBHBIX PaboT 1o Kypey "dusnueckas XuMus" sl CTyI€HTOB 3a04HON (OpMBbI 00yUeHHs. - DHIeINbC:
N3n-Bo OTU (dpumman) CI'TY umenu 'arapuna F0.A., 2015. - 36 c. Pexxum nocryna:
http://techn.sstu.ru/WebL ib/16645.pdf. KonndecTBo sx3emiuisipos - 30
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12. KypcoBoii npoekTt

Memoouyecko2o obecneyerust 0 00yYaroUWUxXcs no OUCYUNTIUHEY)

He npenycmorpen

Temvl, 3a0anus, yuebHo-memoouseckoe obecnedenue (ccovliku Ha pasoen 15.«llepeuens yuedbno-

13.@0]—[[[ OLCHOYHBLIX CPEACTB AJIA IPOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun Oﬁy‘lalOllIHXCH o 1uc-

HUIJIMHE (MOIYJII0)

B mporuiecce ocBoeHust 06pa3oBaTeNIbHON MPOrpaMMbl y OOYUaIOLIErocsi B X0/1€ U3Y4eHUs AUCLMILIN-

el b.1.1.22 «®usnyeckass xumus» J0DKHA chopMupoBaThcs yHHBepcaibHass komnereHuus YK-1. Kapra

komnerenuuu YK-1:

Ne HaumenoBanue nuc- | YacTu KOMIIOHEHTOB TexHonoruu Cpencrsa u Tex-
/| UMIUIMHBL U KO TI0 (dbopMUpOBaHUS HOJIOTMH OLIEHKH
6a3oBoMy ydeOHOMY
IUIaHy
1 2 3 4 )
1 |b.1.1.22  «Dusuue- | 3HaTh: Jlexiuu, mabopa- | OT4ersl 1Mo J1abo-

CKas XUMMUI»

- YyYEHHE O CKOPOCTH XHMUYECKOTO
mpouecca (XUMHUYECKass KUHETHKA) U
XUMHYECKOM PaBHOBECUU;

- MIEPCIEKTUBBI Pa3BUTHUS (HU3HUECKOI
XUMHH KaK TEOPETHYECKON 0a3bl CHH-
TETUYECKOM XHUMHHM U XUMHUYECKOU
TEXHOJIOTHH;

- Ha4ajla TEPMOJIMHAMUKUA U OCHOBHBIE
YpaBHEHUSI XUMHYECKOW TEpMOJMHA-
MUKH;

- METOJIbl TEPMOAMHAMHUYECKOTO OIU-
CaHUS XMMHYECKHUX U (Pa3oBBIX PaBHO-
BECUH B MHOTOKOMIIOHEHTHBIX CHCTE-
Max;

-TEpPMOJIMHAMUKY PacTBOPOB 3JIEKTPO-
JIUTOB;

TOPHBIC 3aHATHS,
IIPAaKTUYECKHE
3aHATUA, KOH-

TpoJbHas paboTta

paTOpHBIM  3aHs-
THUSIM, TECTHUPOBA-
HUE, SK3aMEH.

Ymern:
- MHCIIONB30BaTh OCHOBHBIE MPUEMBI
00paboTKu JKCIIEPUMEHTAIbHBIX
JTAHHBIX;

- MPOBOAUTH PACUEThl KOHIICHTPAIMH
pPacTBOPOB PAa3IUYHBLIX COCOUHCHUM,
OIIpEICIIATh H3MCHCHHE
KOHIIEHTpallMd  TpU  TPOTEKaHUU
XUMHYECKUX PEaKIIHii;

OIpEICNATh THUI XHUMHYSCKOM
peaKkIuy 10 pa3IMYHBIM IIPU3HAKAM

KJ'IaCCI/IdDI/IKaI_II/II/I, BO3MOXXHOCTB,
CKOPOCTh U FJ'Iy6I/IHy €€ IIPOTCKAHUs,

- HCIIOJIB30BATh OCHOBHBIC
XHUMHWYCCKUEC 3aKOHBI,
TCPMOIANHAMHUYCCKUC CIIPAaBOYHELIC

JlaGopaTopHblii
npaktukym, CPC,
NPaKTUYECKHE
pabotsr, KP, sk-
3aMeH

Otuer mo nabo-
paTopHoii pabore,
9K3aMeH
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0e3omacHOCTH TpU  OOpalIeHUH C
XUMHYECKOU MOCYIOH, 1a00paTOPHBIM
0o00opylOBaHHUEM U  XMUMHYECKUMU
pEaKTHBaMU;

- DJIIEMEHTapHBIMU NpUEMaMu padOThI
B XMMHYECKOH  J1abopaTropuu |
HaBBIKaMK OOpAILIEHHsI C BEIIECTBOM,;

- METOJaMU SKCIICPUMEHTAJIBHOI'O
HUCCICI0BaHUA B XUMUHN
(HJ'IaHI/IpOBaHI/Ie, IIOCTaHOBKA u

00paboTKa IKCIIEPUMEHTA).

CPC, TtectupoBa-
HHUC.

JTaHHbIE u KOJINYECTBEHHBIE
COOTHOIICHUS (PU3MYECKOM XUMHH

JUIsL  pemieHus  TpodhecCUOHATBHBIX

3az1ay.

Baaners: Jlexuuu, mabopa- | OTdersl mo sado-
- o0mMMM  TPAaBUJIAMH  TEXHHKH TOpHbIE PaboThL, | pATOPHOMY IpakK-

tukymy, KP, ok-
3aMEH

OIlK-1

B npouiecce ocBoeHus 00pa3oBaTeNbHON MPOrpaMMBbl y 00yJaroIIerocs B X0Ae U3y4eHUs TUCITUTLIN-
Hel b.1.1.22 «®usnueckas xuMmus» A0DKHA chopmupoBaThes oOuienpodeccHoHanbHas KOMIETCHIINS

Kapra komnerenunu OINK-1:

No HaumenoBanue YacTtu KOMIIOHEHTOB Texnonoruu Cpencrsa u Tex-
0o/t | AMCHMIUIAHBI ¥ KOJT (dbopMUpoBaHHS HOJIOTHH OIICHKU
o 6a30BOMy yueo-
HOMY IUJIaHY
1 2 3 4 5
1 |b.1122 «Dusuue- | 3HaTh: Jlexiuu, mabopa- | Otdersl Mo nado-

CKasid XUMMUI»

- YYEHHE O CKOPOCTH XHMHYECKOTO
mpouecca (XUMHUYECKass KUHETHKAa) U
XUMHUYECKOM pPaBHOBECHUH;

- KJaccu(UKanmMo U YCJIOBHS
NpOTeKaHWsT peakluii B  BOJHBIX
pacTBOpax WM pacIulaBax Ha TPAHULE
pazzaena das.

- OCHOBHBIC TIOHSTHS, 3aKOHBI H
MOJIeNN XUMHUYECKHX CHCTEM,
PEAKIMOHHYIO CTIOCOOHOCTh BEIECTB;
- CIOCOObI BBIYHMCICHHUS TEIUIOBBIX
3¢ (}HeKTOB XUMUYECKUX peakUuid Mpu
3aJJaHHOI TemrepaTrype B YCIOBHAX
MIOCTOSIHCTBA JIaBJIEHUS U 00bEMa;

- CIOCOOBI BBIYMCIIEHUS KOHCTaHT
paBHOBECHS] XHMHYECKHX PEaKIni
IIpU 33JJaHHOM Temreparype;

- BBIYUCIICHHUS JIaBJICHUS HACHIIIEHHO-
ro mapa HaJl WHAMBHyaJbHBIM Bellle-

TOpHBIE 3aHATHUSA,
KOHTpOJ'II)HI)IC pa—
0OTBEI, CaMOCTOS-

TenabHas pabora

paTopHbBIM  3aHA-
TUAM, TECTHUPOBA-

HHE, DK3aMEH.
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CTBOM,
- BBIYUCIICHHS COCTaBa COCYIICCTBYIO-

X (1)33 B JIBYXKOMIIOHCHTHBIX CUCTC-
Max.

YMmerb:

MPOTHO3UPOBATH BJIMAHUC PA3JIMYHBIX
(akTOpOB Ha paBHOBECHE B XUMMUE-
CKHX peaKLusX;

- OIpENeATh HalpaBIEHHOCTh IPO-
1ecca B 3aJaHHBIX HadyallbHBIX YCJIO-
BUSIX;

- YCTaHaBIMBATh TPAHULBI OO0JACTEH
ycroiunBoctd (a3 B  OJHOKOMIIO-
HCHTHBIX U 61/IHapHBIX CHUCTEMAX,

- OIpeNeNATh COCTaBbI
COCYyIECTBYIOUIMX (a3 B OMHAPHBIX
I'eTepPOr€HHBIX CUCTEMAX;

JlaGopaTopHbIii
npaktukym, CPC,
HPaKTHYECKHE
pabotel, KP, k-
3aMeH

Otyer mo mnabo-
paTopHo#t paborte,
IK3aMeH

Baaners:

- Oo0mMMH TIpaBWJIAMHU  TEXHHUKHU
0€30MacHOCTH MpU  OOpallleHuu C
XUMHYECKOH MOCYA0H, 1a00paTOpHBIM
o0opyIoBaHHEM W  XUMHYECKUMU
peaKkTUBaMU;

- JJIEMEHTApPHBIMU TIPUEMaMHU PaOOTHI
B XHMHUYECKOW Jabopatopuui U
HaBBIKAaMH OOpAIICHHS C BEIIECTBOM;
-MeTOAaMHU AKCIIEPUMEHTAILHOTO
WCCIIEIOBAHHS B XUMUH
(nmaHupoBaHue, MMOCTaHOBKA u
00paboTKa IKCIIEPUMEHTA).

HaBbikamMu  BBIYHCIIEHUS  JTaBICHHS
HACBIIIEHHOTO TIapa HaJl HWHIUBUIY-
AIBHBIM BEIIECTBOM,

- BBIYHUCIICHUSI COCTaBa COCYLIECTBYIO-
mux (a3 B JBYXKOMIIOHCHTHBIX CHCTE-
Max.

Jlexumu, nabopa-
TOpHBIC PabOTHI,
CPC, TtectupoBa-
HUE.

OrtueTnl 1o J1a00-
paToOpHOMY TMpaK-
tukymy, KP, ok-
3aMEH

BbinyckHUK 10/12K€eH 00J1a1aTh:

CUCTEMHBIN moaxXoa Ajid pCIICHHA MMOCTAaBJICHHBIX 3a1a4;
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YPOBHU OCBOEHU I KOMIIETEHIIMI VK-1, OTIK-1

OuenuBanue ypoBHsi chopMHPOBAHHOCTH MPO(PECCHOHAIBLHBIX KOMIETEHIM I

YK-1: cnocoOHOCTh OCYIIECTBIATh MOUCK, KPUTHUECKUIM aHAINU3 U CUHTE3 MH(OpMaluU, TPUMEHSITh

OIIK-1: CnocobeH n3y4arb, aHAIM3UPOBATh, UCIOJIb30BaTh MEXAaHU3Mbl XMMHUECKUX pEaKUui, Mpo-
UCXOJSIIMX B TEXHOJIOTMUECKUX IpOIEccax U OKPYKAloIleM MUPE, OCHOBBIBASCH HA 3HAHUSIX O CTPOCHHUU
BELIECTBA, IPUPOJIC XUMHUUECKOMN CBSI3M U CBOMCTBAX PAa3IMUHBIX KJIACCOB XMMHUECKUX 3JIEMEHTOB.




YpoBHu chopMupoBaH-
HOCTH KOMIIETEHIIM U

OcHoOBHbIE IPU3HAKHU YPOBHA

IToporoBblii ypoBeHb
KOMIIeTEHI[UM:
YK-1

OIIK-1

MOMHUT WJIM pacro3HaeT HHPOPMALHUIO B IPUOIU3UTEIHLHOM MOpsIKe U Gpopme, B
KOTOPO# OHa ObljIa 3ay4eHa; yMEeT COCTaBIATh (hOpMYJIbl BEIIECTB M HA3BATh HX,
MOKET HalMcaTh YpaBHEHUS PEaKLnil; BllaieeT HaBbIKaMU pabOThI IPU IPOBe/Ie-
HUH XUMHUYECKHX SKCIIEPHUMEHTOB I10 UCCIIEIOBAHUIO XUMHYECKUX MPOLIECCOB

3HACT OCHOBHBLIC IIOHATHUA M 3aKOHBI (1)H3PI‘-I€CKOI>1 XHMHH, OCHOBHBIC (1)I/I3I/I‘-IGCKI/IC
TEPMOANHAMHUYCCKUEC ITapaMETPhbl; YMEET HCIIOJIB30BATh HpOCTefIHIHe KHHETHUYC-
CKHE ypaBHCHU, crnocodeH AHAJIIM3UPOBATh JIOTMYCCKHUE LICIIOYKH «THII pCaKIUu-
YCJI0BUS MMPOTEKAHUA- BU/JL ITpoLIE€CCa.

IIpoaBuHyTHIN ypoO-
BeHb KOMIICTCHIIUH:
YK-1

OIIK-1

MOJKET IpeodpazoBaTh U HHTEPIPETUPOBATH HH(OPMALINIO; YMEET OIUCATh, 00b-
SCHUTBD, ONIPEICTIUTh MPU3HAKH (PU3NUECKUX MPOLIECCOB; BlIaJIeeT HaBbIKaMU pabo-
THI TIPU MIPOBEACHUU XUMHYECKUX IKCIIEPUMEHTOB 110 UCCIEAOBAHUIO XUMHUYECKUX
CBOMCTB BEILIECTB C TOYKU 3PEHUSI TEPMOAMHAMUYCCKUX MTAPAMETPOB, HEKOTOPHIMU
METOJaMH pacuéTa pa3INIHbIX XUMHUUYECKUX BEJIHUMH.

3HaeT (U3UYECKUEe MPOIECChl, BCTPEYAIOIIMECS B NPUPOJAE, U UX POJb B OKpY-
JKaroulei cpene; MpeacTaBiIseT BO3MOXKHOCTh MPOTEKaHUs TOTO UM MHOTO (U3H-
YCCKOTo Imponecca npu 3aJaHHbIX KHHETHYCCKUX IMMapaMeTpax, MOXKET MPCAJI0KUTH
MCTO/ OIMPCACIICHHUA WU BbIYUCIICHUS CKOPOCTHU XHMHYECKOM p€aKkiuuu, €€ TUIl U I10-
pAnOK.

Bbicokuii ypoBeHb
KOMITETEHIUH:

YK-1

OIIK-1

MOXET BBI6I/IpaTB M UCIOJIB30BAaTh UJACHU B HOBBIX, HC3HAKOMBIX CUTyalUAX WU C
HOBBIM IOJAXOAOM; YMECT IMPOBECTU XHUMHYCCKHI OKCIICPUMCHT, BBIABUTH pa3Jin-
qusa MEXKAY BCUICCTBAMU U TUITAMU peaKuHﬁ; BIaJ€CT HaBbIKaMH pa6OTBI npu
MMPOBCACHNN XUMHNYCCKUX SKCIICPUMCHTOB IO HCCICAOBAHUIO XUMHYCCKUX IIPO-
OeCCOB; COBPCMCHHBIMU METOdaMH PErucTpanuu u pacqéTa Pa3JINYHbIX XUMHNYC-
CKHX BCIIMYHH OJIA O6pa6OTKI/I PE3YyJIbTATOB XUMHUYCCKOT'O SKCIICPUMCHTA.

o0J1aziaeT HaBLIKAMHU

-BBIYHCIICHUS JABIICHUS HACBIIIICHHOTO TTapa HaJ UHIUBUIYaJbHBIM BELIECTBOM;

- BBIUHUCJICHUA COCTaBa COCYHIeCTByIOHH/IX (1)33 B I[BYXKOMHOHGHTHBIX CUCreMax.

- BBIYHCIICHUS TEIUIOBBIX 3(h(PEKTOB XUMUYECKUX PEaKIUil MpH 3aJaHHOU TeMIle-
paType B YCIOBUSX IIOCTOSTHCTBA JIaBJICHUS U 00beMa;

- BBIYUCJICHUS KOHCTAHT PaBHOBECHUS] XUMHUYECKHUX PEaKIMii py 3aaHHON TemIie-

paType,

JIaGopatopHble pabOThl CYMTAIOTCS YCIICIIHO BHIMOJIHEHHBIMHU B Clly4yae MpPEeAOCTaBICHHs B KOHIIE 3a-
HATUS OTYeTa (MIPOTOKOJA), BKIIOYAIOUIETO TeMY, XOJ paloThl, COOTBETCTBYIOIINE PACUEThI, YpaBHEHUS
peakIMii 1 3aIuTe J1ad0opaTOPHOTro 3aHATHUS — OTBETE HA BOIPOCHI 10 TeMe paboTsl. lllkana oneHuBaHus —
«3aUTEHO / HE 3aU4TE€HOY. «3a4YTEeHO» 3a JJabopaTOpHYIO pabOTy CTAaBUTCA B CIydyae, €CIU OHA IOJHOCTHIO
NPaBUJIBHO BBINOJIHEHA, MPU 3TOM OOyYarOIIMMCS MOKa3aHO CBOOOIHOE BiaJeHHE MaTepHaloM IO TeMe
nabopaTtopHoit paboThl AaHHON AUCUUIUIMHBL. «He 3auTeHo» cTaBUTCS B cilydae, eciu padoTa BHIIOJHEHA
WIN paccuMTaHa HEMPaBUIBHO, TOT/IA €€ CIeAyeT Mepeienarh Win 10padoTaThb.

DK3aMeH c/IaeTcsi yCTHO, MO OuiieTaM, B KOTOPBIX MPEJCTaBIEHbI BOMPOCH! U3 nepedyHs «Bompockl k
sKk3aMeHy». OleHuBaHHE MPOBOAMTCS MO MATHOAIBHON cucteMe. «OTIMYHO» CTaBUTCS IMPH: - MPABUIIb-
HOM, MOJIHOM U JIOTMYHO MOCTPOCHHOM OTBETE, - YMEHUHU ONEPUPOBATh CIEHUATbHBIMU TEPMUHAMH, - UC-
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MOJIb30OBAHHUU B OTBCTC NONOJHHUTCIBHOI'O MAaTCpuajad, - UIIIOCTPUPOBAHUU TCOPCTUYCCKOI'0 MOJIOXKCHUSA
IMPAKTUYCCKUM MaTCpUuajioM. ((XOpOIHO» CTaBUTCA IpHU: - IPABUIBHOM, IMOJITHOM U JIOTUYHO IMOCTPOCHHOM
OTBCTC, - YMCHHU OIICPUPOBATH CIICHUATIbBHBIMUA TCPpMUHAMU, IIPU 3TOM B OTBCTC MOI'YT UMCTBCH - Herpy6me
OIIMOKH MM HETOYHOCTH. «VIIOBJ'IGTBOpI/ITeJ'IBHO» CTaBUTCS €CJIIM. - HEMOJHBIM CXEMAaTHYHBIN OTBET, - HE
BIIOJIHEC 3aKOHYCHHBIC BBIBOAbI UJIN 0606H_ICHI/I$I. «Hey,Z[OBHeTBOpI/ITeJILHO» CTAaBUTCA IPU: - HCIIOJTHOM OTBC-
TC, - HCYMCHHHU OIICPHUPOBATH CIICHHUAJIBHBIMH TCPMHUHAMHK WJIKM UX HC3HAHUH, - 3aTPYJHCHUA B UCII0JIb30Ba-
HHUH NIPAKTUYCCKOI'O MaTcpHrajia.

IIpumepbl IK3aMEHAYUOHHBIX 6U/1€mo8
buer 1.

Nel
1. I'a3, pacmmpsisice ot 10 g0 16 1 npu nmocrossuaoMm nasiaeHuu 101.3 klla, mormomraer 126 J[K TemaoTHI.
Onpenennure n3MEHEHNE BHYTPEHHEN SHEPruu rasa.
2. Ckompko Temia norpedyercs Ha nepeBoa 500 r Al (T.ut. 658 °C, ApH® =924 KaJ'I'l:l), B3SITOTO TIPH 25
°C, B pacmnasienHoe coctosiHue, ecnu Cp(Al ) =0.183 + 1.096-107*T kan-T 1-K 17
3. Paccuwuraiite monpHyt0 3HTponH0 HeoHa nipu 500 K, ecnu mpu 298 K 1 Tom ke 00beMe SHTPOIuUsI HEOHa
paBHa 146.2 JoxK L moms .
4. Berunciaute u3aMeHeHue s3Hepruu [ ' mdoca npu cxxatuu ot 1 at™ g0 3 at™m npu 298 K:
a) OJTHOTO MOJIS KUJIKOU BOJIBI,
0) OHOTO MOJIsI BOJSHOTO Tapa (KUaeaabHbIH ras).

Ne2
1. Onpenenure U3MEHEHHE BHYTPEHHEH YHEPTUH, KOJIUYECTBO TEIUIOTHI U paboTy, coBepiaemMyto npu odpa-
TUMOM HM30TEPMHYECKOM paciiupeHuu azora ot 0.5 mo 4 M (HavanpHbIE yclioBUS: TemiiepaTypa 26.8 °C,
nasnenue 93.2 klla).
2. CranmapTHasi SHTAJIBIUS PEAKIIH

CaCO3(TB) = CaO(TB) + COQ(T),

poTeKaroei B OTKPBITOM cocyze mpi Temmeparype 1000 K, pasra 169 k/[x-Mous . Uemy paBHa TeImioTa
3TOU peakIuy, MPOTEKAIOIIEH TIPU TOM ke TeMIlepaType, HO B 3aKPBITOM cocye?
3. PaccunraiiTe m3MeHeHue SHTponuu npu HarpeBanuu 11.2 i azota ot 0 g0 50 °C U OJTHOBPEMEHHOM
yMeHblIeHuu AasieHus ot 1 atm g0 0.01 aTm.
4. U3menenue sHeprun ['mb0ca B pesynbrare ucnapenus Boasl npu 95 °C u 1 atm paBHO 546 JOK-MOITB
Paccuuraiite snTponuto napos Boas! pu 100 °C, ecin sHTponus xuakon Boas! pasHa 87.0 T K -moms .
IIpu xakom naBneHuM uU3MeHeHHe 3Heprun ['nb6ca B pe3ynbrare ncnapeHust Boasl 0ynetr paBHo 0 mpu 95
°C?

Ne3
1. OnuH Monb uaeanbHOro rasa, B3sitoro npu 25 °C u 100 atM, paciupsiercss o00paTUMO U U30TEPMUYECKU
1o 5 atMm. Paccunraiite paboTy, noriouieHnyo temioty, AU u AH.
2. PaccumTaiiTe CTaHAApTHYIO BHYTPEHHIOIO SHEpPrui0 oOpa3oBaHMs XHIKOTO OeH30ma mpu 298 K, ecnm
CTAaHAPTHAS SHTANBINS €ro 06pa3oBaHus pasHa 49.0 K[k MOTb .
3. Omqun mons renus ipu 100 °C u 1 atm ememmBarot ¢ 0.5 mons Heona npu 0 °C u 1 atm. Onpenenure u3-
MEHEHHUE DHTPOIINH, €CIIM KOHEUHOE JaBJICHHUE PaBHO | aTM.
4. Nzmenenue suepruu ['m60ca B pesynprate ucnapenus Boasl npu 104 °C u 1 atm paBHo —437 Jlx-MoIb .
Paccuuraiite snTponuto napos Boas! pu 100 °C, ecnn sHTponus xuaxkon Boas! pasHa 87.0 Ji- K -moms .
[Ipu kakoM naBieHuu u3MeHeHue 3Heprun [ n06ca B pesynbrare ucnapeHus Boasl 0yaet pasHo 0 mpu 104
°C?

Buner 2.
1. Haittu K, peakuun 2C,Hs0H = CH3COCH3 +3H, + CO npu Temneparype 400 K meronom Temkuna-
[IIBapumana

2. Peakrmus mpoTekaeT B 3aMKHYTOM cocyze mnpu temmeparype 7. OnpeaenuTs paBHOBECHBIE TaplAaib-
HbIE JaBJIEHUSI BCEX KOMIIOHEHTOB M MCXOJHOE JAaBJICHHE BEIIECTBA A, €ClIM U3BECTHO 3HAYEHHE KOH-
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CTaHTHI PAaBHOBECHUS PEAKIINH TEPMHYECKON JAUCCOIMAIMH MIPU JTaHHOW TeMIleparype u olliee paBHO-
BECHOE JaBlicHHue cMecH P.

BemecTo A Peaknns K, P-10'4, H/M® T,K

H,O H,O + 2H + O 2,096-10" 1,0133 4000

3. [To auarpamme mnaBkoctu cuctembl KCl-AgCl onpenenuts:
1) uro mpencrasiser coboit cucrema, coaepxarmmas 60 moi. % KCl u 40 mon. % AgCl, mpu 800 °C;
2) mpH Kakoi TeMIiepatrype Ha4yHeTCs KpUCTaJIN3alus B ’TONH CUCTEME;

800

Temneparypa, C

400

300

o bt b L L L L |
0 20 40 60 80 100

KCl macce. % AgCl AgCl

Juarpamma miaBkoctu cuctembl KCI-AgCl

4. OnpenenuTs MaKCUMaIbHOE YUCIIO CTETEeHEeH CBOOOBI B OJTHO—, IByX— M TPEXKOMIIOHEHTHBIX CHCTEMax

MIPU YCJIOBUM, YTO BHEUIHMMHU MapaMEeTpaMH, ONPEACISIOINIMMHU €€ COCTOSHUE, SIBJISIOTCS TeMIleparypa u
JaBJICHUE.

Hepeuenb 60ONPOCO6 K IK3AMEHY

. IIponieccsl B TepMOAMHAMUKE

. OCHOBHOI1 IOCTYJIAT TEPMOJUHAMUKH

. HyneBoii 3ak0H TepMOIMHAMUKH

. YpaBHEHHUs COCTOSIHUSA

. [lepBrIi1 3aKOH TEPMOANHAMUKU

. BuyTpennss sneprus. Pabota. Ternora

. PaboTa naeanbHOro raza npu paziaMyHbIX MpoLeccax

. Kanopuueckue ko3 uirieHTs

9. AnanuTHyecKue BbIpaXKEHU [IEPBOTO 3aKOHA TEPMOJUHAMUKHI
10. Tenmoemkocts. Bzanmocssass C, u Cy

11. DHTanenus

12. 3aBUCHMOCTb TEIJIOEMKOCTH OT JaBJIEHUS U 00beMa

13. 3akon I'ecca. Cnencrus 3akoHa ['ecca

14.CranapTHble COCTOSIHUS, CTAHIaPTHBIE YCIOBUS
15.Ypasuenus Kupxroda

16. 3aBUCHMOCTH U300apHOM TETJIOEMKOCTH OT TEMIIEPATYPhI
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17. CriocoObl onpeaeneHus TeII0eMKOCTE!

18. IIpumepsl NpUMEHEHHS 3aKOHOB TEPMOXUMUM

19.®opMyIUpPOBKH BTOPOTO 3aKOHA TEPMOJIMHAMUKH (TIOCTYIIATHI)

20.1{uxn Kapno

21.Ananutryeckue BbIpaXXKEHHUs BTOPOIrO 3aKOHA TEPMOIMHAMUKHU

22.®OU3NYECKUI CMBICII SHTPOITUH

23. 3meHeHune sHTPOIUH JUIsl HEOOPAaTUMBIX MTPOLIECCOB.

24.AGCoNOTHAS YHTPOITHS

25.Pacyer u3MEHEHHUs SHTPOIUH B Pa3IMYHbIX IIpoLeccax

26. HarpeBaHue nim oxJyaxeHue [Py MOCTOSIHHOM JaBJICHUH

27.30TepMuUuecKOe paclIupeHnue Uik CHKaTHE

28.Da30BbIe MEPEXOIbI

29. CMmenieHye nacalIbHbIX Ia30B MPU IOCTOSIHHBIX TEMIIEpAType U AABJICHUN

30. I3MeHeHure SHTPONUHU MPU XUMUYECKUX PEaAKIUAX

31. I30X0pHO-U30TEPMHUUECKUN TOTEHIINAT

32. 306apHO-U30TEPMUYECKUNA TOTEHITAAT

33. Ypasuenue ['u60ca-I'ensmrosnbiia

34. Ypasuenue Knaysnyca-Knanelipona

35. Tennosas Teopema Hepuera

36. Iloctynat Ilnanka

37. IloHsATHE XUMUYECKOTO CPOJCTBA

38. CnencTBus U3 TPETHETO 3aKOHA TEPMOIUHAMUKHU

39. YcioBue TepMOIMHAMHYECKOTO PABHOBECHS MEXTY (hazaMu

40. IIpyHIMIT HETIPEPBIBHOCTH U MPUHLIUI COOTBETCTBUS

41. TIpaBuio a3 ['m66ca

42 TpexMmepHas iuarpaMma COCTOSIHUSL OJHOKOMIIOHEHTHOM CUCTEMBI

43. BemectBa, 00pa3yromniue B TBEPAOM COCTOSIHUU OJIHY KPUCTALTUYECKYIO popMy

44. Ypasuenus Knaneitpona u Knanelipona — Kitayzuyca

45. Ilpumenenue npasuia ga3 I'm66ca k IByXKOMIIOHEHTHBIM CHCTEMaM

46. PaBHOBECHE TBEPAOE—KUIKOCTh B IBYyXKOMIIOHEHTHBIX CUCTEMAX

47. Cuctemsl ¢ IOJTHOW HEPACTBOPUMOCTHIO KOMIIOHEHTOB JIPYT B Ipyre B KPUCTAIUIMUECKOM COCTOSIHUM

48. Bu nuarpaMMsl IIJIaBKOCTH U €€ aHAIIN3

49. CocraB comnpsixeHHBIX (pa3. Hona

50. Onpenenenune cocTaBa HaChIIEHHBIX PACTBOPOB I10 IMarpaMMe pacCTBOPUMOCTH

51. Onpenenenue KOJINYECTBEHHBIX COOTHOIIEHUN MEXy (pazaMu, HAXOAAIUMUCS B paBHOBecuu. [IpaBuiio
pblyara

52.Cucrembl ¢ HEOTPAaHUYEHHOM pacTBOPUMOCTHI0 KOMIIOHEHTOB JPYT B JIPYre B KPUCTALIIUYECKOM COCTOSI-
HUU

53.Cucrembl ¢ OrpaHUYEHHON PacTBOPUMOCTBIO KOMIIOHEHTOB JAPYT B JIpYre B KPUCTAJUNIMYECKOM COCTOSI-
HUU

54.Cucremsl, 00pa3yoline XMMHYECKUE COETUHEHUS

PaBHOBecuE )KUIKOCTh—KUAKOCTD B IBYXKOMIIOHEHTHBIX CUCTEMAX

55. PaBHoBecue nap (ra3) — )KMJIKOCTh B IBYXKOMIIOHEHTHBIX CHCTEMaX

56. JlaBneHue HAaCBIILIEHHOTO N1apa HaJl U1€ajJbHbIM PacTBOPOM. 3akoH Payid

57. JlaBiieHre HACBIIIEHHOTO Mapa HaJ 0eCKOHEYHO pa30aBiIeHHBIM PaCTBOPOM HeleTyuero Bemectsa. Pac-
TBOPUMOCTB T'a30B B KHUAKOCTAX. 3aKOH [ eHpH

58. Cucremsl, 00pa3yroniye B )KUJIKOM COCTOSTHUU UjeaibHble pacTBophl. [lepBriii 3akon I'n66ca — Konosa-
J0Ba

59. Cuctemsl, 00pa3yrolue B )KUJIKOM COCTOSIHUM HenJeallbHble pacTBOpHL. [leperonka u pektudukanus
60. Cucrembl, 00pa3yrolue B )XHIKOM COCTOSTHUH

a3e0TpOITHBIE pacTBOphI. BTopoii 3akon ['n66ca—KonoBaora

61. CucteMsl ¢ MOJTHON HEPACTBOPUMOCTBIO KOMIIOHEHTOB APYT B ApYre B KUJAKOM cocTostHMM. Ileperonka
C BOJSIHBIM [TapoM
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62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.

Cucrembl ¢ OTpaHUYEHHOM PaCTBOPUMOCTHIO KOMIIOHEHTOB JPYT B IPYT€ B )KUJKOM COCTOSIHUU
I'padueckue MeToAbl BEIPAXKEHUS COCTaBa TPEXKOMIIOHEHTHON CUCTEMBbI

Jlnarpamma COCTOSIHHSI TPEXKOMIIOHEHTHON CHCTEMBI, 00pa3yromeii 0 JHy TPOWHYIO 3BTEKTUKY
JlnarpaMma COCTOSIHUSL TPEXKOMIIOHEHTHOW CUCTEMBI C OTPAHMYEHHON B3aUMHOM PACTBOPUMOCTBIO
Omnpenenenne cocTaBa U KOJIMYECTBA CONMPSKEHHBIX (ha3 TPEXKOMITIOHECHTHON CHCTEMBI
[ToHsATHE XMMUYECKOTO TOTEHIAIA

3akoH AeicTBus Macc. KuneTnueckuit U TepMOJUHAMUYECKHUM BBIBOJIbI

OO011ue yciaoBHsl XUMUYECKOTO PaBHOBECHS

CHIOCOOBI BBIPAXKCHUSI KOHCTAHT paBHOBECHS. CBs3b MKy HUMHU

YpaBHEHHE U30TEPMbl XUMHYECKOUN peakiui. XUMUYECKOE CPOACTBO

YpaBHEHHE N30XOPBI-U300apbl XUMUYECKON PEAKIIHH

Merton Temxuna-IIIBapimana

Pacuer paBHOBECHOr0O COCTaBa XUMUYECKOW pPEaKLUU

O61ue nouatus pacTBopoB. CriocoObl BEIPAKEHUST KOHIICHTPAIUI pacTBOPOB.

VYpasuenne ['m60ca-/{rorema-Maprynuca

cnenctBus u3 ypapHeHus [ mb0ca-/lrorema-Maprynuca

[TaprimanbHbIN MOJTBHBIN 00BEM U METOJIBI €TI0 OTpPEIeTICHUS

3akon Payns muist uaeanbHbIX U IPEENbHO pa30aBICHHBIX PAaCTBOPOB

CnenctBus 3akoHa Payis. Kpuockonunueckue v 30yJIInOCKONUYECKUE CBOMCTBA pacTBOpa
[IpenensHO pa3zbaBieHHBIE PACTBOPHI

14. Od0pa3oBaTe/bHbIE TEXHOJIOTHH

B cootBerctBun ¢ TpeboBanusimu OI'OC BO mo HampaBieHHIO MOATOTOBKH peanu3alis KOMIIe-

TCHTHOCTHOI'O ImoAXoJa npeaAyCMaTrpruBacT UCII0JIb30BAHUC B yT-Ie6H0M IMPpOLECCC aKTUBHBIX U MHTCPAKTHUB-
HBIX ()OPM B COUYETAHUU C BHEAYAUTOPHOH paboOTOil ¢ 1enblo popMHUpoOBaHUS U Pa3BUTHUS MPOPECCHOHATb-
HBIX HaBBIKOB O0YYaOIIETOCs.

Tema 3ansiTus Bun 3ansitus HNuTepakTuBHas popma
- IlepBbIi 3aKOH TEPMOJUHAMUKHU. Jlexuun Merton mpoOJIEeMHOTO H3JI0XkKe-
Buytpennss sHeprusi. DHTaNbNUs. 3a- HUSI — CTUMYJINPOBaHUE CTYAECH-
KOH ['ecca u ero cineacTBusl. TOB K CaMOCTOSATENBHOMY IOHUC-
- BTopoi#l 3aKOH TEpPMOJMHAMUKHU U €TO Ky 3HaHHWM, HEOOXOTUMBIX JUIS
paznuuHbie (GOPMYIUPOBKU. DHTPOIHSI. pellieHrsT KOHKPETHOH mpobiie-
YpaBHeHHE BTOPOro Hayaja TEPMOJIH- MBI

HAMUKHU A7 00OpaTUMBIX U HeoOpaTu-
MBIX IIPOLIECCOB.

- BeiBoz1 yc0BHSI XMMHYECKOTO PaBHO-
Becust M3menenune sHeprum ['mbOca u
sHepruu ['enpMmronbpia npu XUMHYe-
CKOM peakIny. XUMHYECKOE CPOJICTBO.
- XUMUYeCKHe paBHOBECHUS B PacTBO-
pax. Koncranra paBHoBecus. Paznuu-
HbI€ BHUIbl KOHCTAaHT pPAaBHOBECUS W
CBSI3b MEXKIY HUMHU.

- Paznuunble ciocoObl BBIpaXEHHUS CO-
ctaBa pacTBopa. CMecu UAcaIbHBIX Ta-
30B.

JlaBieHue HACBIIIEHHOTO Mapa XKUIKUX
pactBopoB. 3akoH Payins u 3akoH ['eH-
pu. MneanbHble W HeujeanbHbIE pac-
TBOPEL.

- T'ereporennbie cucremsbl. [loHsiTue
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(ha3pl, KOMIIOHEHTa, CTENIEHU CBOOOIBI.
BreiBon ycnoBus (ha3oBoro paBHOBECHS.
[TpaBumno ¢a3 ['m66ca u ero BHIBOSI.

- KouratuBHbi€ CBOMCTBA PaCTBOPOB.

1. 3akonsl «TepMoxumMun». IIpakTnueckue 3anatus | Kelic-MeTon — OLEHKa Ipenio-
2. Pacuer paBHOBECHBIX COCTaBOB. KCHHBIX

aJITOPUTMOB U BBIOOP

Jy4IIero B KOHTEKCTE IIOCTaB-
JIEHHOH

POOJIEMBI.

B pamkax yueOHOro Kypca MmpenycMOTPEHO YT€HHE MPOOJIEMHBIX JIGKUUH 110 CIEAYIOIINM TeMaM:
«BTopoii 3aK0H TepMOAMHAMUKHY, «XapakTepucTuieckue (QyHKIun», «CBoWcTBa (QYHKIUA COCTOSTHUSY,
«OuTponus», (He meHee 30%); uTeHHe JNEKUUN ¢ MPUMEHEHUEM MYJIbTUMEIUINHBIX TEXHOJIOTUH 110 BCEM
temaM Ha 100 %. IIpoBenenue naboparopHbix padot: «3ydyeHne B3auMHON PacCTBOPUMOCTH B TPEXKOMIIO-
HEHTHOM cucteMey, «3aKoH pacrpeaeneHus», «3ydenust paBHOBECHUs KUJKOCTh — Iap B OMHapHOH cucte-
Me» MPOUCXOJIUT C MOCTAHOBKOM MPOOIeMbl U pa300poOM KOHKPETHBIX CUTyaluil B hopMe AMCKYCCUU WU
nuanora. Takue 3aHSATHS, B COYETAHUU C BHEAYAHTOPHON CaMOCTOSITENILHOW paboToid, GOpMHUPYIOT U pa3-
BHUBAIOT MPO(ECCUOHATBHBIE HABBIKH 00YYarOIIErocs.

15. HEPEYEHDb YYEBHO-METOANYECKOI'O OBECIHHEYEHUA JJIS1 OBYYAIOIIUX-
CA 11O JUCHUITTIUHE
(no3uyuu pazoena Hymepylomcs CK603HOU Hymepauueil u Ha HUX OCYWeCmeIAI0Mcsa CCbLIKU U3
5-13 pazoenos)

1. benuk B.B. ®usuueckas u xomiougHas xumus.: yaeOnuk / B.B. benuk, K.U. Kuenckas - 4-e usn., -
M. : Academia, 2008. - 288 c. Dx3emMmspsl Bcero: 20

2. OcHoBbl puznueckoit xumuu. Yactes 1. Teopus [DnexkTpoHHBIH pecypc]: yuebHoe mocobue/ B.B. Epe-
MUH [U Ap.].— DnekTpoH. TekcroBbie naHubie.— M.: BUHOM. JlabGopatopus 3uanwmii, 2013.— 320 c.—
Pexxum noctyma: http://www.studentlibrary.ru/doc/ISBN9785996321063- SCNO0000/000.html

3. OcHoBbl pusnueckoii xumuu. Yacts 2. 3agaun [ DIEKTPOHHEBINA pecypc]: yaeoHoe nmocodue/ B.B. Epemun
[1 op.].— DnekTpoH. TekcroBble JaHHble.— M.: BUHOM. JlaGoparopus 3nanuii,2013.—263c. Pexxum
noctyna: http://www.studentlibrary.ru/doc/ISBN9785996321070- SCNO0000/000.html

4. OcHoBbl (uznyeckoit xumuu B 2 4. / B.B. Epemun [u np.]. .- M.: BUHOM. Jlaboparopus 3nanwuii, 2013
- Yacts 1. Teopwus . -2-e uzn., nepepad. u gom. -2013. - 320 c. Ox3emmsipsl Beero: 10

5. OcHoBbI pusnueckoit xumuu B 2 4. / B.B. Epemun [u ap.]. .- M.: BUHOM. Jla6oparopus 3nanwui, 2013 -
Yacts 2. 3anauu . -2-e u3., nepepad. u pom. -2013. - 263 c¢. Dx3emiuisipsl Beero: 10.

6. ®usnueckas xumus. Teopus u 3amaun : yueOHoe nocoodue / FO. I1. Akynosa, C. I'. U3otoBa, O. B. Ilpo-
ckypuna, U. A. YepenkoBa. — 2-e u3a., ucnp. — Cankr-IlerepOypr : Jlans, 2020. — 228 c¢. — ISBN 978-
5-8114-5340-5. — Texkct : snexTpoHHBIH // JlaHb : anmekTpoHHO-OmMOMMoTewnas cucrema. — URL:
https://e.lanbook.com/book/139289 (nata oopamenus: 31.07.2020). — Pexxum poctymna: Jyis aBTOPH3. MOJIb-
30BaTelen.

7. bepezoBuyk A.B. ®usnueckas xumus [DIeKTpOHHBIA pecypc]: yueObHoe mocobue/ bepezoBuyk A.B.—
OnexkTpoH. TekcroBble naHHble.— CaparoB: Hayunas knura, 2019— 159 c.— Pexum pocryna:
http://www.iprbookshop.ru/8191.— 3BC «IPRbooks.

8. Ponnyrun B.U. ®usukoxumus nosepxHoctH. — Jonronpynusiid: U1 «atennext», 2008. — 568 c. Dk-
3eMIUISIPHI BCEro: 9.
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http://www.studentlibrary.ru/doc/ISBN9785996321063-
http://www.studentlibrary.ru/doc/ISBN9785996321070-

9. Oxumea H.A. IIpaktukym no ¢usudeckoit xumun. Yacte Il. / H.A. Oxumesa, B.H. Llenyiikun. Yue6-
HOE 1TOcOoOMEe K BBIMOJHEHHUIO JTA00OPATOPHBIX padOT MO AUCIUIUTHHE "J[0NOIHUTENbHBIE TJIaBbl (PU3HYECKOM
xumun". DHrensc: U3a-so 3TU (punman) CI'TY umenu arapuna FO.A., 2015 r. -35 c. KonuuecTBo 3K-
seMiusipoB — 30. Pexxum mocryma: http://techn.sstu.ru/WebLib/29272.pdf

10. OxumeBa H.A. IIpaktukym mo ¢usnyeckoir xumun. Yacte |. / H.A. Oxumesa, B.H. Lenyiikun, Yue6-
HOE TI0COOHE K BBIMOJTHEHUIO JTJAOOPATOPHBIX padoT mo Kypcy " dusndeckas xumus'. Durensc: Uzn-so 9TU
(pumman) CI'TY umenu 'arapuna F0.A., 2017. -45 c.

KomuuectBo sx3emimsipos — 30. Pexxum moctyna: http://techn.sstu.ru/WebLib/22862.pdf

12. OxumieBa, H.A. ®usnyeckas xumus /Oxumea H.A.: yuebHoe mocodue 17 BBIIOTHEHUST KOHTPOJIBHBIX
pabort o kypcy "®dusnueckas Xxumus" IS CTYJAEHTOB 3a09HOM popMbl 00yueHus. - DHrense: U3a-so OTU
(¢umman) CI'TY umenu I'arapuna F0.A., 2015. - 36 c. Pexxum nocrymna:

http://techn.sstu.ru/WebL ib/16645.pdf. KonudecTro 3x3emiuisipos - 30

NHuTtepHeT-pecypcesl
11. bubnuoreka Poccuiickoit akanemun Hayk (BAH) www.rasl.ru
12. Poccuiickas rocynapcrBenHas ouonuoreka (PI'b) www.rsl.ru
13. bubnuoreka MI'Y um M.B. JlomoHocoBa. Xumuueckuii pakynprer MI'Y www.msu.ru
14. Poccwuiickas HanmoHanpHas oubmmoreka (PHB) www. nlr.

Wuctutyt umeer onepanuonHyro cucremy MS Windows ¢ nporpammamu nog MS Windows: MS
Word —tekcToBbIit pegaktop; MS Excel - Tabnu4HbIH TpoIIeccop, JIEKTPOHHBIC BEPCHH YICOHHKOB, TOCO-
Ouii, METOIMYECKUX Pa3pabOTOK, yKa3aHUN U PEKOMEHJIAIlui 10 BCEM BUAaM Y4eOHOIl paOoThI, MpeayCcMOT-
PEHHBIX pabodel MporpaMMoid, HAXOIAIIMECS B CBOOOIHOM JIOCTYTIE JJISl CTYICHTOB, 00yYaroIINuXCs B BY3e€.

Ncrounnku NOC

http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=178.

16. MaTrepuajJbHO-TeXHHYECKOE o0ecriedeHmne

Ilepeyenb U onucanue y4eOHbIX Ay M TOPHI:

Jl1s1 ipoBeieHUs1 3aHATH JIEKIIMOHHOTO THIIA UCIOJIb3yeTcs yueOHasi ayauTopusi (432), yKOMIUIEKTO-
BaHHasl CIIELUAIU3UPOBAHHON MeOeNIbl0 U TEXHUYECKUMU CpecTBaMH oOydeHus: 22 croina, 44 cryna; pa-
Oodee MeCTO TperoaaBaTelis; MapkepHas Jocka; mpoekrop BENQ 631, pynoHHBII TpOeKIIMOHHBIH dKpaH,
HOyTOYK Lenovo 560 (13/41'6/500, MbIiiib), MOAKIFOUEHHBIH B CETh ¢ BBIXOJOM B MIHTEpPHET U JOCTYIIOM B
nH(popmannoHHo-oOpa3oBarenbHyo cpeny OTU (pumman) CI'TY wumenu Tarapuna 1O.A., yueOHo-
HarJsiHble ocoOus, oOecrieynBarolie TEMaTHYeCKUe WUTIOCTPAllUK 10 paboyei mporpamme JAUCHUILIN-
HBL
[Tporpammuoe obecniedenue: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint),
GoogleChrome.
Juist npoBeaenus 1a00paTOPHBIX 3aHATHI Hcnoab3yercs ayauropus (301, momaneo 66,2 MZ), YKOM-
MJICKTOBAHHAS CICIHAIM3UPOBAHHON MEOETbI0 U TEXHUYECKUMHU CpeAcTBaMu oOydeHus: 9 crtonos, 18
CTyJIbEB; paboyee MeCTO MpenogaBaTesis; MapkepHasi J0cka; mpoekrop View Sonic, pyloHHbIH MPOEKIIH-
OHHBIN 3KpaH, cUCTeMHbIN 050k (Atom2550/4I'6/500, knaBuaTypa, MbIllb) MOJKIOYEHHBINH B CETh C BbI-
xo7ioM B MIHTEpHeT U nocTynoM B MH(OpMalmonHo-obpa3osarenshyto cpeny OTHU (punman) CI'TY ume-
Hu [arapuna 0.A., yueOHO-HarsAHbIE TOCOOUS (BUI€0, AyIMO MaTepHallbl, IUIAHIIETHI, MAKETHI U T.II.),
o0ecreynBaroIye TeMaTHYeCKHe WILTIOCTPALK 110 pabodeld mporpamMme TUCHMILIMHEL, caxapumerp CY-5,
Becol anektponnbie ShinkoAF-R220CE, baust Bogstmas TW2, Tepmocrar TW-2, Ilkad cymmabHbIMA
BinderED, 6. Kon6onarpesarenb Kl 2, BeiTskHON 1IKad, mocya XUMHUYECKas CTEKIISIHHAS, TUIAKAThI.

Pabouas mporpamma mno aucuuiuiiHe b.1.1.22 «®usnueckas XUMHS» COCTaBlIeHA B COOTBETCTBUU C
TpeboBanusimu  denepanbHoro ['ocynapcTBeHHOro oOpaszoBarenbHOro crangapra BO ¢ yderom
pexomenaauuit IIpOIl BO no nanpasnenuto 18.03.01 «Xumuueckass TeXHOJIOTHs» M Y4eOHOTO IUIaHA I10
poduITto NOAroTOBKU « TeXHOJIOTHS XUMUYECKUX U HE(TEra30BbIX MPOU3BOJICTBY

ABtopsl: k.X.H. HeBepnas O..
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http://techn.sstu.ru/WebLib/16645.pdf.%20Количество%20экземпляров%20-%2030
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