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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 . Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaryprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. X_apquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

JOCTUKECHHE BO3MOXKHOCTH OIHCHIBATh BPEMEHHOMU X0JT XUMHYECKUX
(U3UKO-XMMHYECKUX TIPOIIECCOB HAa OCHOBE WCXOJHBIX CBOWCTB CHUCTEM M BEIIECTB HX
COCTaBJISIIOLIUX, & TAKXKE KOHEUHBIN Pe3yabTaT COOTBETCTBYIOIIUX MPOLIECCOB.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Hucnummmaa @usudeckass XUMUS BXOJUT B BApUATHUBHYI YacTh Y4eOHOro IUIaHa
00pa3zoBaTebHON POTPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMuUpOBaHHBIC B pE3yJIbTaTe U3yUYCHHUS JUCITUTUIHH/ TPAKTHK:

MaremaTuka

dusuka

XuMus

3HaHus (YMEHHUs, BIAJCHUS), MOTYYCHHbIE IPU U3yYECHUH JAHHON AUCLUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

DU3NKO-XUMUUYECKHE MTPOIIECCHI B TEXHOCPEpPE

MarepuaiioBeieHUE M TEXHOJIOTHUS MaTEpPUaIoB

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4eHUs

B pesynbpTaTe ocBOeHHSA AMCHUILIMHBI (MOAYNs) «Duznueckas XUMHUS» O0yJaromHics
JIOJKCH 00J1a/1aTh CIIEAYIONUMHU KOMITCTCHITHSIMHU:

CtpyKTypHBIT [Tnanupyemble pe3yabTaThl 00yUEHUS
JJIEMEHT
KOMIIETCHIIMHU

ITK-22 crocoOHOCTBIO NCIOIB30BATh 3aKOHBI M METOIbl MATEMAaTHKH, €CTECTBEHHBIX,
TYMaHUTapHBIX U SKOHOMUYECKUX HayK IPU pelIeHnU NpodecCHOHAIbHBIX 3a1a4

3HaTb OCHOBHBIC ITOHATHUA U 3aKOHBI (bH3quCKOﬁ XUMHHU
YMeTh OMpeaACIATbL TCPMOJMHAMUYCCKUE XaPAKTCPUCTUKN XUMHUYCCKUX peaxunﬁ
BJ'IaI[eTB METOAaMU MPEACKa3aHUA IMPOTCKAHUSA BO3MOKHBIX XUMUUYCCKHUX peaKuHﬁ

[TK-23 criocoOHOCThIO TPUMEHSTH Ha MPAKTUKE HABBIKY IIPOBEJCHUS U ONTUCAHUSI MCCIIEIOBaHUM,
B TOM YHCJIE€ DKCIIEPUMEHTAIIbHBIX

3HaTh OCHOBHBIE [TapaMeTphl PoBeIeHUs GU3UKO-XUMHUECKUX HCCIIeT0BaHUN

YMeTh BBI6paTB napaMeTpbl HPOBCACHUSA (I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX HCCIIe0BaHUM

BJ'Ia}IeTB HaBbBIKaMHU IMPOBECACHU A @HSHKO-XHMI/I‘ICCKI/IX I/ICCJ'IG)]OBaHI/II\/'I




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 69,8 akaj. yacos:
— aynuTopHas — 68 akaj. 4acos;

— BHeaynuTopHas — 1,8 aka. yacoB

— caMocTosTeNbHAs paboTa — 38,2 akaJ1. 4acos;

dDopMa arrecTaiuu - 3a4cT

Paznen/ rema
JIUCIUATITUHEI

Cemectp

AynuTopHas
KOHTaKTHas pabora
(B akaj. yacax)

11a0.
3aH.

Jlek.
3aH.

IIPAKT.

CamocrosTenbHas
paborta cTymeHTa

Bun
CaMOCTOSITSIILHOM
paboThI

Dopma TEKYIIEro
KOHTPOJIS
yCIIEBaEMOCTH U
MIPOMEXYTOTHOM
aTTecTalluu

Kon
KOMIIETEHLINN

1.1 Mpeamer u MeTOABI,
MTOHSTHUS H 3a7a4n
(uznyeckoit XUMUHU
Xumuueckas
TEPMOJMHAMUKA. 3aKOHBI
TEPMOTUHAMHUKH.

8 9/41

14,2

IloaroroBka k
nabopatopHo-
NPaKTUYECKOMY
3aHaTHIO Nel,
pabora c
oubnuorpagpuiec
KHUM
MaTepHaIaMy,
BoinosiHeHue PT'P
Nel
«Tepmonunamuue
CKHI1 aHAIIU3
XUMHUYECKUX
peakuuinm,
MOJrOTOBKA K
KOHTPOJIBHOM
pabote

JlaGoparopHas pabota
Nel, yctHsIii ompoc,
cnaya PI'P Nel
«Tepmo-auHaMuyeckuit
aHaIIU3 XUMHUYECKUX
peakuuiiy,
KOHTpOJIbHas paboTa

MK-22, TIK-23

1.2 XuMudeckoe u
(hazoBoe paBHOBecHE

8 8/41

IToaroroBka k
nabopaTopHo-
MIPaKTHYECKOMY
3aHATHIO No2,
pabora ¢
oubnuorpagpuiec
KUM MaTepuaiaMu

JlaGoparopHast paborta
Ne2, ycTHbIi onpoc

MK-22, TIK-23

1.3 Tepmoaunamuyeckas
TEOpHsI PacCTBOPOB

6 9/31

IToaroroBka k
naboparopHo-
MPaKTUYECKOMY
3aHATHIO No3,
pabota c
o6ubnuorpaguaec
KHM MaTepuallaMu

JlaGoparopHas pabora
Ne3, ycTHbIif onpoc

IK-22, TIK-23

14
KHHETHKa

XuMHUecKas

6 8/31

IToaroroBka k
nabopaTopHo-
MIPAKTHYECKOMY
3aHATHIO Nod,
pabota c
6ubmuorpaduuec
KHUM MaTepualaMu

JlabopaTopHas pabora
Ned, yernerit onpoc

IK-22, TIK-23




PabGora ¢

15 IToBepXHOCTHBIE 6 6 oubnuorpagpuiec Veruuiit onpoc TK-22, TIK-23
SIBIICHUSL. KUMU
MarepuagaMu
Hroro no pasaeny 34 (34/141 38,2
HUroro 3a cemectp 34 |34/14U1 38,2 3a4ET
Hroro no aucumruinye 34 |34/14U1 38,2 3a4eT TIK-22,I1K-23




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OOpa3oBarenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAs MOAEIb 00pa30BaTEeNBLHOIO IIpolecca,
CHCTEMHO OIIpeaeIsionmas CTPYKTYpy M COAEp)KaHUE JESITeIBbHOCTH OOEHX CTOPOH 3TOTO
npo-uiecca (IpernojaBaTesss W CTYACHTA), HMEIOIIas LEeNbl0 JIOCTHXKEHHE IUIAHUPYEMbIX
pe3yibTaTOB C TMOMPAaBKOM HAa  WHAMBHUAYyalIbHbIE OCOOCHHOCTH €ro  y4YacTHHKOB.
TexXHOJOrMYHOCTh Y4eOHOIo Ipolecca COCTOMT B TOM, 4TOOBI cAenaTh y4eOHBIH Ipolecc
[IOJIHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU IIpHU3HAKaMU 00Pa30BaTENbHON TEXHOJOTHH B €€ COBPEMEHHOM OHUMAHUU
ABJISIOTCA:

— ZieTallbHOE OIMCaHue 00pa30BaTENbHBIX LIETIeH;

— TMO3TanmHOe omnucaHue (MPOEKTUPOBAaHME) CIHOCOOOB  JOCTMXKEHHUS — 3a/laHHBIX
pe3yJIbTaTOB-LIEIEH;

— HCIIOJIb30BAaHHE OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKH 0OPa30BaTEIBHOTO
porecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTATOB;

— BOCIPOM3BOIMMOCTh 00pa30BaTEIbHOIO Mpolecca BHE 3aBUCUMOCTH OT MacTepCTBa
npenoaaBare’s;

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCHIINN.

Peanu3zanus KOMOETEHTHOCTHOI'O [TO/IX0/1a IPEyCMaTPUBAET UCIIOJIb30BAHUE B yUEOHOM
npolecce AakTHUBHBIX W HHTEPAKTHBHBIX (OpPM MpPOBEAEHUS 3aHATHH B COYETAHUU C
BHEAYH-TOPHOH paboTOii ¢ 11esbi0 GOPMHUPOBAHUS U Pa3BUTHI TPOPECCHOHATHHBIX HABBIKOB.

1. TpaguunoHHble 0Opa3oBaTeIbHbIE TEXHOJOTMM OPUEHTUPYIOTCS Ha OpraHU3alHio
00pa30BaTeNbHOTO  Ipoliecca, MPEANONaralollyl0 HpsAMYI0  TPaHCIALMIO 3HAaHUW  OT
npernojiaBa-TeNis K CTYACHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSCHUTENbHO-UIUIIOCTPATUBHBIX
METOJI0B 00y4eHUs1). YueOHas 1eATeIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBUSX, KaK MPAaBUIIO,
penpo-TyKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

NudopmanvonHass  Jekuuss —  IOCJIENOBATEIbHOE  U3JIOKEHUWE  MaTepuaia B
JUCLUIUIMHAPHOM JIOTMKE, OCYIIECTBISIEMOE MPEUMYILIECTBEHHO BepOAJbHBIMU CpEACTBAMU
(MOHOJIOT MpernoaaBaTes).

JIaGoparopHas paboTa — opranu3anus y4eOHoi paboThl ¢ peaIbHBIMU MaTepHaIbHBIMH U
MH(OPMALIMOHHBIMU O0OBEKTaMM, SKCIEpUMEHTallbHasg paboTa C aHAJIOrOBBIMH MOJAEISMU
peasbHBIX OOBEKTOB.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIMXCs
[Ipencrasneno B mpuioxxkenuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecreueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

l.bokmreiin b. C. ®dusnueckas XuMus: TEPMOJAMHAMUKA U KUHETHKA [DJIEKTPOHHBIN
pecypc] : yuebnoe nocobue / b. C. bokmureiin, M. . Mennenes, 0. B. [ToxBucHeB. — DJIEKTPOH.
maH. — MockBa .  MHUCHUC, 2012. — 258 ¢ — Pexum jgocryma:
https://e.lanbook.com/book/47443

2. dusnueckast xumus . yaeonoe mocodue / D. B. Tionpauna, C. I1. Knoukosckwii, H. O.
CeunukoBa u ap. ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : un., quarp.,
rpad., TaomI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true



https://e.lanbook.com/book/47443
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true

(mata obpamienus: 27.03.2020). - MakpooObekT. - TekcT : 3JeKTPOHHBIN. - FIMeeTcs meyaTHbIi
aHaJIoT.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. ®usnueckas xumus. Paznen: Xumudeckas KuHeTHKa . ydeOHoe mocoodue / A. H.
Cwmupnos, H. 0. CeunukoBa, C. B. IOguna, 2. B. ionpauna ; MI'TY. - Marautoropck :
MI'TY, 2016. - 1 smektpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2648.pdf&show=dcatalogues/1/1131
137/2648.pdf&view=true  (mata ooOpamenus: 27.03.2020). - MakpooObekT. - Tekcr
3JIEKTPOHHBIN. - CBeieHus ocTynHbI Takke Ha CD-ROM.

2. XuMuuecKass KWHETUKAa M ajncopOmmsi : METOA. yKa3aHus Ui CTYACHTOB TIO
mucnuiuinbe "®@usndeckas xumus" / [D. B. ronsauna, C. I1. Kinoukosckwuii, H. 0. CBeunukosa
u ap.] ; MI'TVY. - Maraurtoropck : MI'TY, 2013. - 1 snektpon. ont. auck (CD-ROM). - 3arm. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123
436/1258.pdf&view=true  (mara oOpamenus: 27.03.2020). - MakpooosekT. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHsl Takke Ha CD-ROM.

3. T'opuiko, B.M. OcHoBbl (usnveckoit xumuu : ydeonuk / B.M. Topmikos, W.A.
KysnenoB. — 6-¢ u3n. — MockBa : Jlabopatopus 3nanuii, 2017. — 410 ¢. — ISBN
978-5-00101-539-0. — TekcT : snekrpoHublii // JIaHb : 3IeKTPOHHO-OMOINOTEYHAsS CHCTEMA. —
URL.: https://e.lanbook.com/book/97412

B) MeToauyeckue ykazaHus:

1. JTaGopaTopHbIii MPAKTUKYM MO (PU3UIECKON XHUMHUH : yueOHO-MeTOoIiuecKkoe mocooue /
A. H. Cmupnos, H. 1O. Ceeunuk, C. B. FOnuna, 3. B. dionpauna ; MI'TY. - Marautoropcx :
MI'TY, 2017. - 1 snmektpon. ont. auck (CD-ROM). - 3arm. ¢ turym. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136
592/3177.pdf&view=true (mara oOpamenus: 27.03.2020). - MakpooObekr. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:

IIporpamMmMHoe oGecnieueHue

Haumenosanwue [10 Ne nororopa CpoKk JIeHCTBHS JIUIICH3UH
MS Windows 7
Professional (s J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (st N-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 Ne 135 ot 17.09.2007 GeccpouHo
Professional
7Zip cB00OTHO pacrpoctpansemoe [10 0EeCCPOUIHO



https://magtu.informsystema.ru/uploader/fileUpload?name=2648.pdf&show=dcatalogues/1/1131137/2648.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2648.pdf&show=dcatalogues/1/1131137/2648.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://e.lanbook.com/book/97412
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true

|[FAR Manager |cBOGOIHO pacpocTpansiemoe [0 | OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
Hassanue xypca Cchuika

DnekTpoHHas 0a3a mepuoanveckux uzganuii East View
Information Services, OO0 «MIBUC»
Hanmonanbnas nH(GOpPMallMOHHO-aHAIUTUYECKasT
cucreMa — Poccniickuii HHIEKC HaAy4HOI'O [IUTUPOBAHMS
(PUHID)
[TouckoBass cucrtema Axagemus Google (Google
Scholar)
HUndopmanmonnas cucrema - EnquHoe okHO mocTyna K
MHGOPMAIIMOHHEIM PeECypcaM

https://dlib.eastview.com/

URL:
https://elibrary.ru/project_risc.asp

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

depepanbHOE rOCy/IapCTBEHHOE OF0KETHOE
yupexaenue «DenepansHbiii nHcTUTYT poMbinniennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH»

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTIHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITFOUACT:

MarepuaabHO-TEXHHUECKOE obecrieueHne JVCIUTUTAHBI BKJTIOYAET:
MatepuanbHO-TEXHUYECKOE O0eCieueHre TUCITUTUINHBI BKIIIOUALT:

1. YueOHas ayquTopus IUIs IPOBEACHUS 3aHATUH JICKIIMOHHOTO THUIIA OCHAIIICHA!

- TEXHUYECKHMMH CpEJCTBAMH OOYy4YEeHHS, CIYXallUMHU Ji MpEeACTaBICHUS y4eOHOMN
uH(popManuu OOJBIION ayAUTOPHH: MYIBTHMEIUWHBIMH CPEIACTBA XPAHCHUS, TEpeIavyd u
npeJcTaBieHus yueOHol nndopmanmu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

2. YyeOHas aynuTopus [UIsl TPOBEACHUS NabOpaToOpHbIX 3aHATHI «JlabopaTopus
($U3UYECKON XMMUN» OCHAIIICHA J1a00paTOPHBIM 000PYI0BAHHEM:

- yCTaHOBKA JIJIsl OIPE/IENIeHEe UHTErPalbHON TETJIOTHI PACTBOPEHUS COTIH;

-YCTaHOBKA JIsI OTIPEICIICHUS TIIOTHI UCTIAPEHUS YUCTON JKUKOCTH;

-OropeTku U mabopaTtopHas mocyja A MPUTOTOBIEHHUS PACTBOPOB IS TaOOpaTOpHOH
«Tpernii KOMITIOHEHT B ABYXCIIOMHOU KUIKOCTHY;

- YCTaHOBKa [JIsl OMpeAENICHUS BIUSHUS TEMIEpaTypbl Ha CKOPOCTh XHMHUYECKOMH
peakuuu.

3. YueOHast ayIuTopus AJA TPYNIOBBIX U WHANBUAYAIBHBIX KOHCYIbTAIUH, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMITBIOTEPHO#H TexHHKO# ¢ makerom MS Office, ¢ moakmouenuem k cetn «MHTEpHET»
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeIbHYIO CPETY YHUBEPCHUTETA,

- CHIeIMATM3UPOBAHHON MEOEIbBIO.

4. [TomenieHune 151 CAMOCTOSITENHFHOM PabOTHI OCHAIIICHO:

- KOMITbIOTePHOU TexHuKo# ¢ makerom MS Office, ¢ nmoakirouenuem k cetu «MHTEpHET»
Y C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTebHYIO CPETY YHUBEPCHUTETA,

- CHIeIMAM3UPOBAHHON MEOEIBIO.

6. ITlomemenne mIsi XpaHEHHS H TPOPHIAKTHUECKOTO OOCITY)KUBAaHHS y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaKaMHU JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMHU JJIsl PEMOHTa y4eOHOT0 000pyT0BaHUSI.



Ipuioxkenne 1

6 YueOHO-MeTOqMYEeCKOE 0OOecTIeYeHHe CAMOCTOATEIBLHOM padoThl 00y4Yarommxcst

Ilepeuens nabopamopnvix pabom
1. OmnpeneneHre MHTETPATBHOM TETUIOTHI PACTBOPEHHUS COJIU
2. JlaBieHHe HACBIIEHHOTO Mapa U TEIIOTa UCIIAPEHUS YUCTOU KUIKOCTH

PI'P Vol «Tepmoounamuyeckuii aHaiu3 Xumu4eckKux peaxuyuii
1. ®OPMYJIUPOBKA 3AJIAHUSA PI'P 1
Hccaenoanue 1

Jnst peakiiuuy BBIOJHUTD CIICTYIOLIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBHCUMOCTH OT TEMIIEpaTypbl BEJIMYUHBI TEII0BOTO 3ddekra A\H®, =
f(T) u usmenenus surponuu AS°; = f(T).
1.2.Boruncauts BeauduHbl ACp, aH®: | 4S°, AG° u InK, mpu Heckoibkux Temmeparypax,
3HAUEHUS KOTOPBIX 33JIAIOTCSl TEMIIEPATyPHBIM HHTEPBAIOM U IIarom temreparyp. [lonydeHHbIe
3HAUEHMs UCHOJIb3YIOTCA IPU OCTpoeHNH rpadukos B koopauHatax ACp—T; AH% —T; AS% —T;
AG% —Tu InK, — UT.
1.3.ITomb3ysce rpaduxom InK, — 1/T , BeiBecTH npubimkeHHoe ypapHeHue suza InK, = A/T + B,
rae A, B — mocrosiHHBIE.

HccaenoBanue 2

2.1. Ucnonw3ys npaBuio ¢a3 ['nb6ca, 1y paccMaTpuBaeMOl CUCTEMBI OIPEAEIUTh KOJINYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCIIO CTETIEHEW CBOOOIBI.

2.2. Onpenenutbh BO3MOKHOE HAIIPABJIEHUE NTPOTEKAHNS MCCIEAYEMON PEAKIIMM U PaBHOBECHBIN
coctaB razoBoil (a3l npu pgasnenun (klla) m temmeparype (K). Ilpu pemenun 3amauu
HICIIOJIb30BaTh BBIBEJICHHOE B HcciefoBaHuu 1 smmupudeckoe ypaBHeHue InKp,=A/T+B u
JTaHHBIE 00 UCXOJIHOM COCTaBe ra30Boi (pa3bl

2.3. YCTaHOBUTbH HAIPaBICHHE CMEILLIEHUS COCTOSHUS PAaBHOBECHUS pPaCCMAaTPUBAEMOM CHCTEMBI
pu:

a) yBEJTMUYEHUH JIaBJIeHUs (TIOCTOSIHHAS TEMIIepaTypa);

0) yBeJIMUEHUH TEMIIEpaTyphl (IIOCTOSIHHOE J1aBJICHUE).

Konmponvnana paboma (eapuanm 1)

1.Kakoe cyxaeHne nmpaBuiIbHO:
1a) xumMHyeckast TEpMOIMHAMMKA U3Y4aeT 3aKOHBI MPOTEKAHHsI XUMUYECKHX PeaKIuil BO

BpPEMEHU;
2a) XuMHUYeCcKasi TePMOJAMHAMUKA U3y4aeT MpeBpalieHne XUMUYECKOH SHEPTHH B APYrHe BUIbI?
a) BepHo Tonbko cyxenue la. 6) BepHo Tonbko cyxaeHue 2a.
B) BepHbl 00a cyxneHusl. r) O6a cyX/IeHUs HEBEPHBI.

2. IlepBblii 3aKOH TEPMOTUHAMUKHN (POPMYITHPYETCS TaK:
a) TEIJI0Ta MOJIBE/IEHHAs! K CUCTEME paBHA CyMME U3MEHEHUS BHYTPEHHEH SHEPTUU U
COBEpIIEHHON pabOTHI.
0) n300apHBII WM U30XOPHBIN TEIIIOBOH A (PEKT peakuy He 3aBUCHT OT €€ MIPOMEKYTOUHBIX
CTaJuil, a ONpeessseTcs JUIb HA4YaJIbHbIM U KOHEYHBIM COCTOSIHUEM CHCTEMBI.
B) B U30JIMPOBAHHON CHCTEME CaMOIIPOU3BOJIbHBIEC MTPOIECCHI TPOTEKAIOT B CTOPOHY YBEITUYEHUS
SHTPOIHUHU.
I') CKOPOCTh PEaKLUH MPOMOPIHOHAIbHA KOHIIEHTPAIIUK PEareHTOB.



3. CrannaptHas sHTanbnUs 00pa3zoBanus P2Os COOTBETCTBYET SHTAIBIIUU PEAKIIHH:
a) 2P +5/20,=P,0s B) P +5/4 O,=1,2 P,05
6)4P+502:2P205 F)P205:2P+5/202
4. Haiinure AH g peakuuu H, + Cly = 2 HCI, eciu ipu Toli sxe Temreparype Of,Hc| =-92,3
kJI>x/MOB:
a) +92.3 xJIx; B) +184,6 x/Ixk; 0) —92,3 x/Ix; r)
-184,6 xJIx.
5.KakoBO COOTHOILLIEHUE MEXY SHTPOIMUEN OJHOrO BEIIECTBA HAXOASAUIETOCS B Pa3HOM
arperaTHoOM COCTOSIHHH:

a) StB =Sx = Sras
6) StB <Sx < Sras
B) StB >Sx > Sras
6. Ykaxute ciencTBue 3akoHa [ ecca:
a) AH=AU + PAV.
0) c TemioBeIMU 3 (HEeKTaMH peaKkiuil ClieyeT BhIMOIHATH T€ XKe aaredpandeckue AeicTBUs,
YTO U C YPAaBHEHUSIMU STUX PEAKITUH.
B) TeI10BOM 3((HEKT peakiuu He 3aBUCUT OT IYTH MPoIlecca, a ONpeIesieTcsl HA4allbHbIM U
KOHEYHBIM COCTOSTHUSIMH CUCTEMBI.
l") Asmon.CMCTeMm = 0.

7. ®u3nyYeCcKUii CMBICI BTOPOT0 3aKOHA TEPMOAMHAMUKY 3aKIFOUACTCS B CIEIYIOLIEM:

a) B U30JIMPOBAHHOM CHCTEME CaMOBOJILHO MTPOTEKAIOT MPOIECCHI ¢ YMEHBIICHUEM SHTPOTIHH.

0) B M30JUPOBAHHOM CUCTEME CAMOBOJILHO IPOTEKAIOT MPOLIECCH] C YBEIMUECHUEM SHTPOIUH.

B) B M30JIMPOBAHHOW CHCTEME CAMOBOJIEHO MPOTEKAIOT MPOLIECCHI C YBEIIMYCHUEM SHTAIIBITHH.
I') B U30JIMPOBAHHOM CUCTEME CaMOBOJILHO IIPOTEKAIOT IPOLIECCH C YMEHbILIEHHEM OecropsaKa.
8. YKakuTe TEpMOIMHAMHUYECKOE YCIIOBHE  COCTOSHUS PABHOBECHS PEAKIIUN  IIPH TTOCTOSTHHBIX
TEMIIepaType 1 IaBICHUU:

a) AH=0; 06) AS=0; B) AG=0; r) AU=0.

9. smenenue sneprun [ m66ca onmceiBaetcst ypaBueHnem AG = AH - TAS. Bo3moxHO i
CaMOIPOM3BOJILHOE POTEKAHUE SK30TEPMUYECKOH peakIiy, B KOTOPOI SHTPOIHUS BO3pacTaeT?
a) Peakius He BO3MOXHa MpH JIIOOBIX TEMIEpaTypax.

6) Peaxknus BO3MOXKHA MPH JIIOOBIX TEMIIEpATypax.

B) Peakums BO3MOXHa TOJIBKO IPH BBEICOKUX TEMIIEPATYpPaXx.

r) Peakius He BO3MOXHA IPU HU3KUX TEMIIEpaTypax.

10. 3agaua

Onpenenure sutponuio 15r Cl, mpu Temmeparype 625°C 1 nasnennu 35,5kIla. Jlannbie,
HEOOXOMUMBIC A pacyeTa (cTaHIapTHYIO JHTPOIHIO, 3aBHCHUMOCTH TEIJIOEMKOCTH OT
TEMIIepaTypbl) B3Th U3 cnipaBounuka. Cuutars Cl, umeanbHbIM ra3oMm.

. Cnucok eonpocoe 01 nposedenus 3auema no oucyuniune «Duzuueckan Xumusn)

OcHOBHBIE OHATHS TepMOANHAMUKU. Tunel cucreM. ['a3bl u ra3oBsle cMecH. M ieanbHbie
U peajbHbIE Ta3bl, ypaBHEHUS cOCTOSIHUS. [1epBblii 3ak0oH TepMoanHaMuKu. [ToHsITHE O TEMIOBOM
addekre, TEI0TH 00pa30BaHUs, TOPEHUs, PACTBOPEHUsI, (Pa30BbIX MpeBpanieHuii. 3akoH ['ecca.
Pacuersl mo 3akony I'ecca. BrnusHue temnepaTypbl Ha TeruoBoi 3¢ ¢ekt. 3akoH Kupxroda.
Pacuersr TemoBeix 3¢¢dexktoB mo 3akoHy Kupxroda. Bropoill 3akoH TepMOIMHAMHUKU.
TepmoauHaMudeckue pyHKIMU, XUMUYECKUN MTOTEHIMAI, OOIIHE YCIOBUS PABHOBECHS CHCTEM.
Oneprus ['n66ca u sHeprus ['enbMronbla Kak KpUTEPUH, ONIPEIEIIAIONINE HAPaBJICHUE U ITpeIell
IIPOTEKAaHUs IPOLECCOB B HEN30JIMPOBAHHBIX CUCTEMAX.

[Tonsatne o (a30BOM paBHOBECHM, OCHOBHBIE ONpEeAEICHHs (a30BOr0 pPaBHOBECHSL.
[TpaBuno ¢a3 ['mb6ca, ero npumenenue. ®a3oBoe paBHOBECHE B OJJHOKOMIIOHEHTHBIX CHCTEMaX.
Vpasuenue Knaysnyca-Knaneiipona, pacdeTsl OCHOBaHHbBIE Ha 3TOM YpaBHEHHUE.



VYcnoBusg XMMHUECKOTO paBHOBECHUS. 3aKOH JIEHCTBYIOIIMUX Macc (TEpMOJIMHAMUYECKUI).
KoHcranta xuMuueckoro paBHOBecHs. Buapel KoHCTaHT paBHOBecusi. PaBHOBecus B
IeTepOreHHBbIX cucTemMax. BiusHue Temmneparypbl Ha KOHCTAHTY paBHoBecus. Hampasienue
peaKIMii B 3aKPBITHIX CHCTEMax. YpaBHEHHE U30TEPMbI XUMHUECKOU peaknuu Bant-I'odda, ee
NPaKTUYECKHE TPUIOKEHUS. YpaBHEHHE H300aphl-U30X0pbl peakmuu. MeToapl pacuera
KOHCTaHThl paBHOBecus. (CmelieHue noaBukHOro pasHoBecus. IIpaBuno Jle-lllatensve, ero
[IPAKTHYECKOE IpUMeHeHue. BiinsHre AaBiieHns Ha MOJI0KEHUE PaBHOBECHS.

Omnpenenenue nousTHs “pactBop”’. CriocoOBI BRIPAKEHUS COCTaBa pacTBOpPOB. BiusHue
pa3NnYHBIX (PAaKTOPOB HA PACTBOPUMOCTb. MoOJEIM PacTBOPOB: HIeajbHBIE (COBEPIIECHHBIC) U
OeckoHEeYHO pa30aBiCHHBIE PACTBOPBI, UX OTJIMYHE OT pEalbHBIX PAcTBOPOB. 3aKoHbl Payns u
l'enpu. IlapuuanpHble MOJSpPHBIE BEIMYMHBI, WX onpenenceHue. CBOHCTBa pa30aBIEHHBIX
pacTBOpPOB HE JJEKTPOJIUTOB. JlaBieHWEe mapa HaJ pacTBOPOM, TEMIIEpaTypa KUIIEHUA U
3aMep3aHHUs.

OcHOBHbBIC MOHATUS XUMHUYECKOW KUHETHKHU. CrocoObl ompeseneHusi CKOPOCTH PEeaKIUu.
@®opmasibHas KHHETUKA FTOMOT€HHBIX peakluid. 3aKoH AeicTByromux mace. [lopsinku peakuuii u
UX MOJIEKYJIAPHOCTh. Peakuuu nepBoro, BTOporo M n-ro nopsiakoB. Kunerndeckue ypaBHEHUs
JUISl peakuuii pa3nuyHbIX nopsakos. [lepuon nomynpespaiienus. KoHcTaHTa CKOPOCTH peakliuy,
€e CBOICTBA, pa3MEPHOCTH U olpeesieHus. MeToabl onpeieseHus MOPsAKa PeaKUu.

[ToBepxHOCTHOE HATSKEHUE, METO/IbI €0 U3MEpEeHUs. A1cOpOLUs, OCHOBHBIE IIOJIOKEHUS U
ypaBHEHHUS afCcOPOLIUU.



[Tpunoxenue 2

7 OHeHO‘lHLIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranumu

a) Ilnannpyembie pe3yibTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA JIsl IPOBEAeHHU

MPOMEKYTOYHOM aTTeCTALMHU:

CTpyKTypHBIH
I;J};:M}g;ﬂ [Inanupyemsle
pe3yIbTaThl 00yICHUS
KOMITETCHIINHT

O1eHOYHEIE cpe€acTBa

MNK-22 -cnoco0HOCTHIO HCIOJIBL30BATh 3aKOHBI H ME€TOJAbI MATCMATHUKH, €CTCCTBCHHbIX,

T'YMAHUTAPHBIX U 9KOHOMHUYECCKHUX

HAYK NPH pelleHuM NpodeccHOHAIBHBIX 32124

3HaTh OCHOBHBIE IIOHITHS U
3aKOHBI busnyeckoit
XUMUAUN

Cnucok BONPOCOB /U NMPOBeAeHHUs 3K3aMeHa 110
AUCHHILIMHE

OcHOBHbIE TOHATHUS TEPMOAUHAMHKHU. THIIbI
cucreM. ['a3pl M raszoBble cmecu. HpeanbHble H
peanbHbIE Tra3bl, ypaBHEHHS COCTOSIHUS. [lepBblii
3aKOH TepMoauHaMuku. [loHAaTHE O TEmIOBOM
apdexTe,  TEmIOTHl  00pa3oBaHWs,  TOpPEHUS,
pactBopeHus, $a3oBbIX NpeBpaieHuii. 3akon ['ecca.
Pacuersl o 3akony I'ecca. BiusiHue Temneparypel Ha
teroBoit  addext. 3akon Kupxroda. Pacuers
TETIOBBIX 3¢ dexToB no 3akony Kupxroda. Bropoii
3aKOH  TE€PMOJUHAMUKHU. TepmoanHamMuueckue
GYHKIMHM, XUMUYECKUN TIOTEHIMA, OOIIUe YCIOBUS
paBHOBecHust cucteM. OHeprus [u0G6ca u sHeprus
'enpMrosnbpna Kak — KpPUTEPUHM,  ONpEAEISIOLINe
HaIpaBJICHUE M TPEAeNl NPOTEKAHHs IPOLECCOB B
HEU30JIMPOBAHHBIX CUCTEMAX.

[Tonatue o ¢ga3oBoM paBHOBECUH, OCHOBHbBIE
onpeneneHus ¢azoBoro paBHoBecus. [IpaBuno ¢as
I'n66ca, ero npumenenue. da3oBoe paBHOBECHE B
OJIHOKOMIIOHEHTHBIX CUCTEMax. VYpaBHeHue
Knaysuyca-Knaneiipona, pacueTsl OCHOBaHHBIE Ha
3TOM ypaBHEHUE.

VYcnoBus XMMHYECKOTO PAaBHOBECUS. 3aKOH
JIEHCTBYIOIINX Mmacc (TepMoOIMHAMUYECKUIN).
KoHcTanTa  XMMHYeCKOro  paBHOBecHs.  Buabl
KOHCTaHT paBHOBecus. PaBHOBecHsI B TeT€pOreHHbBIX
cuctemax. BimsHue TeMmepaTypsl Ha KOHCTAaHTY
paBHOBecus. HampaBneHue peaknuil B 3aKpBITBIX
CUCTEMAX. YpaBHEHUE M30TEPMBI XMMHUYECKON
peakuuu Bant-T'odda, ee MIPaKTUYECKUE
IIPUJIOKEHUS. VYpaBHeHUe 1300apbI-U30X0PbI
peakiuu. MeToabl pacyeTa KOHCTaHThl PaBHOBECHS.
CMmenienne noOABMKHOIO paBHoBecus. lIpaBuiio
Jle-lllaTense, €ro MNpakTUYECKOE NPHUMEHEHHE.
BnusiHue naBneHus Ha MOJIOKEHHE PaBHOBECHSL.

Omnpenenenue moHsTHSA “pacTBOp”. CriocoOBI
BBIPAXEHUS COCTaBa pacTBOPOB. BinsiHMe pa3nuuHbIX
(bakTOpoB Ha pacTBOPUMOCTb. Mojaenu pacTBOPOB:
nJIcaJIbHbIC (coBeplICHHBIE) u OECKOHEYHO
pa30aBiIeHHbIE PACTBOPBI, UX OTJIWYHE OT PealbHBIX




CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie
pe3yNbTaThl 00yICHUS

OneHouyHble CpeacTBa

pactBopoB. 3akoHbl Payns m I'enpu. Ilapuuanbhbie
MOJISIpHBIE BEIMYMHBI, MX omnpeneiaeHue. CBoHCTBa
pa30aBlICHHBIX  PAacTBOPOB  HE  3JIEKTPOJIMUTOB.
JaBnenue mapa Haa pacTBOPOM, TeMIleparypa
KHUIICHUS ¥ 3aMEp3aHMUsl.

OCHOBHBIE TIOHSTUSI XUMHUYECKOM KHUHETHKHU.
CrocoObpl  ompeneNeHus  CKOPOCTH  PEaKIuu.
dopmaiibHasi KHHETHKA TOMOTE€HHBIX peakluil. 3aKoH
neuctByromux wmacc. Ilopsaku  peakiuid U HX
MOJIEKYJIIPHOCTh. Peakiuu mepBoro, BTOporo 1 n-ro
nopsiikoB. KuHeTnueckue ypaBHEHUS U1l pEeaKUU
pasnuuHbBIX TopsAnkoB. [lepmon mosympeBpaiieHus.
KoHcTranta ckopoctH peakuuu, €€  CBOMCTBA,
Pa3MEpHOCTH U omnpeneneHus. MeTonbl onpeaeneHus
MOPSIIKA PEAKLUU.

[loBepxHOCTHOE HaATSKEHUE, METOAbl  €ro
u3MepeHus. AJCOpOLHs, OCHOBHBIC IOJIOKCHHS U
ypaBHEHHUS aJCOPOLIUU.

YmeTh

ONpeAcIIsITh
TEPMOJIMHAMUYECKHUE
XapaKTEePUCTUKHI

XUMHYECKUX PEAKIUN

3agaum 1J15l CAaMOCTOSITEILHOTO PeleHusI
3agpava 1
Vcxons u3 CIeAyONMX TEPMOXUMUYCCKUX
YpaBHEHUM:
1) Hy+0,=H,0; ; AH’=-184
kJIx,
2) H,0,=H,0+0,505; A H’=-96 [k,
onpeenuTe TemIoBol 3 (HEKT peakuu:
3) Hy+0,50,=H,0, AH=?
3agaya 2
Onopenenme sutporuto 15t Cl, mpu Temmeparype
625°Cu  pmaBnenuu 35,5«[1a. JlanHsle,
HEOOXOJUMBIE JIJIS pacueTa  (CTaHAAPTHYIO
OHTPOIIHNIO, 3aBUCUMOCTH TCIIJIOEMKOCTH OT
TeMIIepaTyphl) B3ATh U3 cripaBouHuka. Cuutate Cly
nacaJIbHBIM Ia30oM.

Bnanetn

METOJaMH
MpeCKa3aHus
MPOTEKaHUS BO3MOKHBIX
XUMHYECKUX PEaKIUi

3anaHue Ha pelIeHUe 32/1a4 U3 NPO(ecCHOHAIBHOI
obaactu (IOMAIIHEE
PACYHETHO-TPAOUYECKOE 3AJJAHUE Nel

HUccaenosanme 1

JIyist peakiiuu BIMOTHUTD CIIEYIOIIee:
1.1.CocraButh YPaBHEHHE  3aBHUCUMOCTH oT
TEeMIIEPaTyphbl BEIHUMHBI TerioBoro 3ddexra AH®; =
f(T) u uamenenust suTporuu AS°; = f(T).
1.2.Beruncaute BenmuauHbl  ACp, AH®:  AS®;, AG°: m
InK, npu HeckolabkuX  TeMIeparypaX, 3HAuCHUS
KOTOPBIX 33/al0TCsSI TEMIEepaTypHbIM HHTEPBAJIOM U
maroM  temmeparyp.  llodydeHHBIE — 3HAYCHHS
UCIONIB3YIOTCS. TNpPH  TOCTPOEHUU TIpadUKOB B
koopauHaTax AC,—T; \H —T; AS% —T; AG° —Twu




CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie
pe3yNbTaThl 00yICHUS

OneHouyHble CpeacTBa

InK, - 1/T.

1.3.ITomb3ysice rpapuxkom InK, — 1/T , BeBecTH
npubmkeHHoe ypasHenue suja InK, = A/T + B, rae
A, B — mocTosHHBIC.

IIK-23 -cnoco0HOCTHIO MPUMEHSTH HA

nccjie10BaHui

NMPAKTUKE HABBIKH MPOBCACHUA U OIIUCAHUA

,» B TOM YHCJIC OKCIIEPUMEHTAJILHbIX

3HaTh

OCHOBHbIE MapaMeTphI
MIPOBEACHUS
(U3HKO-XMMHYECKHIX
HUCCIIETOBAHUN

Koumponwsnusie eonpocwt (éapuanm 1)

1.Kaxoe cyxaeHue npaBuiabHO:

1la) xumHueckas TepPMOAWHAMUKA U3Y4aeT 3aKOHbI
MMPOTCKAHUA XUMHUYCCKUX peaKuHﬁ BO BpCMCHU;

2a) XMMUYecKasi TepMOJMHAMHKA U3y4aeT
IIPEBPALCHNE XUMUYECKON IHEPTUU B IPYTHE BUJIbI?

a) Bepno tonbko cyxaenue la. 0) Bepno
TOJIBKO CYXKIECHHE 2a.
B) BepHbl 00a cyxaeHus. r) O6a

CYX/ICHUS] HCBEPHBI.

2. IlepBblii 3aKOH TEPMOAMHAMUKHU (OPMYIIUPYETCS
TaK:
a) TeII0Ta MOJBEICHHAs K CUCTEME paBHA CyMMe
WU3MEHEHUS BHYTPEHHEN YJHEPTUU U COBEPILICHHON
paboTHI.
0) n300apHBI WK U30XOPHBIN TETIOBOM 3 pexT
pEaKIMK He 3aBUCHUT OT €€ IIPOMEXYTOUYHBIX CTaIuil, a
OTIpENIeNSIeTCS JIUIIb HAYaIbHBIM U KOHEYHBIM
COCTOSIHUEM CHUCTEMBI.
B) B M30JIMPOBAHHON CHCTEME CaMOIIPON3BOJIbHEIC
IPOIIECCHI TPOTEKAIOT B CTOPOHY YBEITUUEHUS
SHTPOITNH.
I') CKOPOCTh peakIuy MPONOpIHOHATIbHA
KOHIICHTPAILIUN PEarcHTOB.
3. CrannaptHas sHTaNbNUSA 00pa3zoBanus P20s
COOTBETCTBYET SHTAJIBIIUU PEAKIIH:
a) 2P+ 5/2 O, = P,05
B) P + 5/4 0,=1,2 P,0s
0)4P+50,=2P,05
F) P,Os=2P +5/2 O,
4. Haiigurte AHozgg peakmuu H, + Cl, = 2 HCI, eciu
MIPY TOM K€ TEMIIEpaType Of’HC| =-92,3 xJI>x/Mob:
a) +92,3 kJIx; B) +184,6 x/Ix;
06) —92,3 x/Ix; r) -184,6 x/x.
5.KakoBO COOTHOIIEHNE MEX 1y SHTPOIHEN OJJHOTO
BEIIECTBA HAXOIAIIErOCs B pA3HOM arperaTHOM
COCTOSIHUU:

a) StB =Sk = Sra3
6) StB <Sx < Sras
B) StB >Sx > Sras
6. Ykaxxute crnencraue 3akoHa ['ecca:
a) AH=AU + PAV.
0) c reroBeIMH 3(exkTamu peakiuii ciaenyer




CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie
pe3yNbTaThl 00yICHUS

OneHouyHble CpeacTBa

BBITIOJHATH T€ XKe anredpanyeckue AeUCTBUS, YTO U C
YPaBHCHUSIMH dTUX PEAKITUH.

B) TEIJIOBOM A(PPEKT peakinu HEe 3aBUCUT OT ITyTH
mpolecca, a onpeAesaeTcs Ha4aabHbIM U KOHEYHBIM
COCTOSTHUSIMU CHCTEMBI.

F) ASHSOJ‘LCI/ICTCMM > 0.

7. ®U3NYECKUI CMBICI BTOPOT'O 3aKOHA
TEPMOJIMHAMHKH 3aKJIF0OYAETCS B CICAYIOIIEM:

a) B U30JIMPOBAHHOM CUCTEME CAMOBOJIBHO ITPOTEKAIOT
MPOLIECCHI C YMEHBIIICHHEM SHTPOITHUH.

0) B M30JIMPOBAHHON CUCTEME CAMOBOJIBLHO
MPOTEKAIOT MPOIECCHI ¢ YBETMUYECHUEM YHTPOIINH.

B) B M30JINPOBAHHOMN CHCTEME CaMOBOJIBHO
MIPOTEKAIOT MPOIIECCHI C YBEITMICHUEM YHTAIBITHH.

T') B U30JUPOBAHHOM CUCTEME CAMOBOJIBHO MPOTEKAIOT
MIPOLIECCHI C YMEHBIICHHEM OeCopsAKa.

8. YKaXuTe TEpMOIMHAMHYECKOE YCIOBUE
COCTOSTHUSI PABHOBECHS PEAKIIMU TPU MOCTOSHHBIX
TEeMIIepaType U 1aBICHUU:

a) AH=0; 0) AS=0; B)
AG=0; r) AU=0.

9. U3menenue sneprun ['m66ca onuceiBaercs
ypaBaeHneM AG = AH - TAS. Bo3moxHO iu
CaMOTIPOU3BOJILHOE MPOTEKaHHE JK30TEPMUUYECKOM
peaKIuu, B KOTOPOW SHTPOIHUS BO3pacTaeT?

a) Peakius He BO3MOXHA MPH JTFOOBIX
TeMIepaTypax.

0) Peakuus BO3MO’KHA MPH JHOOBIX TEMIIEpATypax.
B) Peaknus BO3MOXHA TOJIBKO TP BBICOKUX
TeMIeparypax.

r) Peakmusi He BO3MOKHA TTPH HU3KUX
TeMIeparypax.

10. 3agaua

OI‘[J)CI[GJ‘II/ITC sutponuio 15t Cl, mpu temmneparype
625°C u nasiaeHun  35,5x[la.  JlaHHEIe,
HEOoOXOMUMBIE JUISI pacydera (cTraHmapTHYIO
DHTPOIMIO,  3aBHCUMOCTh  TEIUIOEMKOCTH  OT
TeMmreparypbl) B3sATh U3 crpaBouynuka. Cumrare Clp
HJICATbHBIM ra3oMm.

VYmMmern

BbIOpaTh  MapamMeTpsbl
IIPOBEICHUS
(hUBUKO-XUMUYIECKUX
HCCIIE0OBAHUMI

3axanue 1J151 CAMOCTOAATEJILHOIO NIPOBEIeHUs
HCCJIeOBaAHMIA:

N3yunTh BIMsHNE TEMIEPaTypbl HA CKOPOCTh
XUMHUYECKON peakiuu

Bnaners

HaBBIKAMHU TPOBEICHUS
(HDUBUKO-XMMHYECKUX
HCCIIEIOBAHUI

3agaHue HA pelIeHUe 32/1a4 U3 NPO(eCCHOHAIBHO
obiacTm:
Hccnenopanue 2

2.1. HUcnonws3zys mpaBmwio ¢a3z ['ubbca, s
paccMaTprUBaeMOM CHCTEMBI ONPEICINTh KOJINYECTBA




CTpyKTypHBII

[Inanupyembie
JJIEMEHT OueHouHbIe CpeicTBa
pe3yNbTaThl 00yICHUS
KOMIIETEHIINH
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YHUCIJIO CTEHEHEH
CBOOO/IBI.
2.2. Omnpenenutb  BO3MOXHOE  HalpaBJICHUE

IIPOTEKAHUsl UCCIEAYEMOU peaklUu U PaBHOBECHBIN
coctaB ra3oBo (a3el mpu paBnenun (klla) u
temneparype  (K). Ilpu  pemenunm  3agaun
UCIIOJIb30BaTh BBIBEJICHHOE B HCCIENOBaHUU |
sMnupuyeckoe ypasHenue InK,=A/T+B u nannsie 00
HCXOJIHOM COCTaBe ra3oBoi (ha3bl

2.3. YCcTaHOBUTH HANPABICHUE CMEIICHUSI COCTOSHUS
paBHOBECHSI paCCMATPUBAEMOI CUCTEMBI IIPH:

a) YBEJIMYCHUH JIaBJIeHU (TIOCTOSIHHASI TEMITEpaTypa);
0) yBenmWYeHMH  TeMmIeparypbl  (IIOCTOSIHHOE

JIaBJICHUE).

6) HOpﬂ)IOK NMpOBECACHUA l'lpOMe)KyTO‘lHOﬁ aTTeCTalluM, MMOKA3aTEJIU U KPUTCPUHA
OIlCHUBaAHUA:

[TpomeskyTouHas arTecTanus M0 AUCHUILUIMHE BKIIIOYAET TEOPETUUECKHE BOIIPOCHI,
MIO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHMSI 00YUarOIMMUCS 3HAHUM, U IPAaKTUUYECKUE 3aJaHMs,
BBISBJIAIOLINE CTENEHb CPOPMUPOBAHHOCTH YMEHUH U BIIQJICHUH, TPOBOAUTCS B (popme:

- BBIIIOJIHEHUS U 3aIUTHI Ja0OPaTOPHBIX padoT;

-BBITIOJTHEHUS M 3alUTHI JOMAaIIHEN pacueTHO-Tpaduueckoil paboTsl;

- ca4yM 3a4era.

Beinonnenune nabopaTopHbIX pabOT MPOBOAUTCS B YUEOHBIX ayAUTOPHIX JAJIsl IPOBEICHUS
nabopaTtopHbIX padoT no aucuuivinie «dusndeckas XuMus M0l pyKOBOJICTBOM IpENo/iaBaTes,
pacyer U MOATOTOBKA K c/lauye J1abopaTopHOM pabOThl OCYIIECTBIISIETCS 00Y4atOIIMCS
CaMOCTOSITENIBHO.

Kpurepuu oneHuBanust 1a00paTOPHBIX padbOT: «3aYTEHO», «He 3aUYTEHO».

JlomaniHss pacueTHO-Tpaduyeckas paboTa BHIMOIHIETCS CaMOCTOSTENBHO, B IPOIIECCE €€
HalMcaHus 00ydJarouuiics pa3BUBaeT HABBIKK K HAy4HOU padoTe, 3aKperJisisi U OJTHOBPEMEHHO
paciupsisi 3HaHus, IOJyYEHHbIE TIPU U3YYEeHUHU Kypca «Du3znueckas XUMHUs».

Kpurepuu onieHuBaHus JOMaIIHEH pacueTHO-TpapruecKoil paboThl: «3a4TEHO», «He
3a4TEeHO.

IToxa3aTenn U KpUTepPHUH OLCHNBAHUS 3a4eTa:

— OLEHKY «3a4YTEeHO0» CTYJCHT IOJIy4aeT, €CJIIM MOKET NTOKA3aTh 3HAHUS HA YPOBHE
BOCITPOM3BEICHUS U 00BSICHEHUS HH(OPMAITUH, HHTEIIEKTYaTbHbBIE HABBIKU PEIICHUS MMPOCTHIX
3a1a4, MOKET J1aTh OLIEHKY MPEIJI0KEHHON CUTYaLlNH.

— OLIEHKY «He3a4YTeHO0» CTYJEHT MOJyYaeT, €CJIM HE MOKET MTOKa3aTh 3HAHHS HAa YPOBHE
BOCTIPOM3BEICHUS M 00bICHEHUS WH(POPMAIIUHU, HE MOKET TIOKa3aTh MHTEIUICKTyalbHbIe HAaBBIKU
pEeleHns TPOCThIX 3a/1a4, 1aTh OLEHKY MPEIIOKEHHON CUTYaIlUH.




