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1. EJN OCBOEHUA ANCHUITJINHBI

Measmu

PABHOBECHS»

O0CBOCHHUSA

AUCHHIIJINHbI

«XHUMHYecCKas

TEPMOAUHAMHKA H

dasoBbie

- HU3YUCHUE TCOPETHUYCCKUX OCHOB KJIACCHYECKOH M CTaTHCTHYECKOMH TEPMOAUHAMUKH, (I)aSOBbIX

paBHOBeCI/Iﬁ MNPUMEHCHUA TCPMOAUHAMUYCCKUX METOOOB AJI PCIICHUA XUMHYCCKUX npo6neM;

- (opmupoBaHue y MaruCTPaHTOB 3HAHUU M YMEHHUIA, TTO3BOJISFOIINX MOAEIUPOBATh U MIPOBOIHUTD

YUCJICHHBIC PACUCTBI IPU OMUCAHUU PA3JIMYIHBIX BHAOB XHUMHUYCCKUX U (I)aBOBbIX paBHOBeCI/Iﬁ u

CBOWCTB BEILECTB B PACTBOPax.

dopmupyemele

JUCLIMILUINHOMN

3HaHUA

U YMEHUs

IrOTOBAT

BBIITYCKHHUKA

NaHHOH!

00pa3oBaTeNbHOW MPOrpaMMbl K BBIMOJIHEHUIO CIEAYIOMHNX OOOOIIEHHBIX TPYIOBBIX (PYHKLUH

(TPyHOBBIX (PYHKIMIA):

MPO(HHUIAKTHKA BO3HH
KHOBCHHSA O4aros

BPECIHBIX OPraHH3MOB

Koam O0o0mennbIe TPYA0BbIEe PYHKIHH TpyaoBsie QyHKIMHI
HAUMEHOBaHHEe Kox HanmMenoBanne Yposenn HanmenoBanne Koxa Yporenn
npoQeccnoHaAIb- KBampu- (Mo ypoBeHb)
HOTO CTAHAAPTA KANHUu KBAINPUK-
annun
01.001 Ienaror [Nlenaroruueckas mes- OOmenenarormyeckas(A/01.6
(nexarorideckas TEIBHOCTb MO MPOCKTH- ¢dyuxmmst. O6yucHue 6
POBAHHUIO U PEaTH3ALHH
JeATEeIHLHOCTD B 00pa30BaTeIEHOTO MPO- BocnurareasHas A/02.6
A necca 00pa3oBaTeIbHBIX ACATCIEHOCTD
JAOIIKOJILHOM, HA- 6 6
OPTaHH3ALMAX JOLIKOTb-
JAJIBHOM OGHJCM, HOro, HAYaJIBHOI'O
OCHOBHOM 0BmIeM, 001IIeT0,0CHOBHOTO PasBHBaromas A/03.6
00IIeTo,CPSIHETO 00T NCATE TBHOCTD 6
cpeHeM 00memM 00pazoBaHuUs
o0pa3oBaHm) IMemarormucckas aes- [Mexarormueckas
TCJILHOCTD IO MPOCKTH- JACATCIBHOCTSD IIO
(BocaTaTe b,
POBaHMIO M Pean3alyA peaTM3anuy mpor-
VIuTENh) B OCHOBHBIX 0011e00pa3o- 6 pamM ocHoBHOTO M [B/03.6 6
BAaTCITHBIX ITPOTPAMM CpeaHETo 00IIETo
IMposeacHue padboT B oOpa3oBaHus
00JIACTH XHMHH
26.008 MOHHMTOPHHT COCTOSHHS OcymecTaenue 3k04 A/01. 6
OKPYKAIOLIEH cpeapl ¢ JIOTHYECKOH  OLICHKY| 6
Cnennaamcr- MPUMEHEHUEM COCTOSIHUS  TOJHA/-
TeXHOUIOL B TPHPOZIOOXPAHHBIX 30PHBIX TCPPUTOPH U]
OHMOTEXHOJIOTHH BO3MOKHOCTH ITPHMCH
odacTn HCHHUS Ha HHX
MPUPOTOOXPAHHBIX A 6 TIPHPOIOOXPAHHEIX
OHOTEXHOIOTHH
(OKOTOTHYECKITX) Ouenka pucka H A/02. 6
OMoTexXHOI0T It OCYILICCTBJICHHE  MCP 6




HA NOAHAA30PHBIX|

TCPPUTOPHAX ¢
NPUMCHCHHEM

TMPHPOIOOXPAHHBIX

OHMOTECXHOJIOTHI

PaspaGorka Mmapkep{ A/06. 6
HBIX CHCTCM H IIP- 6

OTOKOJIOB IMPOBCACHUA|
MOHHUTOPHHIA TIOTCHA

HAJIHLHO OMACHBIX
OHOOOBEKTOB

Cocrasnenme  mpord{ A/04. 6
HO3BHBIX OLICHOK 6

BINAHHA XO3AMCTBCHA
HOH ACATCILHOCTH
YCIIOBCKA HA COCTOSA
HHUE OKPYKAOIIEH]
cpenbl C
TMPUMCHCHUCM
TMPUPOAOOXPAHHBIX
OHMOTECXHOJIOTHI

2. MECTO JUCHMIUINMHBI B CTPYKTYPE OIIOII BO

JucuuniunHa «XHMHYE€CKAasi TEPMOJAMHAMHKA H (a3oBble PABHOBECHUS» OTHOCHTCS K
00s13aTeNbHOW YaCTH JUCLHUILIMH, U3y4aeTcs BO 2 CEMEeCTpe.
JlucuuruiiHa TpeacTaBiIsieT coOOH TEOPEeTHYECKYH) OCHOBY JUIsl M3YYEHHs IOCIEAYIOIIHMX KYypPCOB
XUMHYECKOro npoduiist — GU3NIeCKOl XMMUH, KOJJIOWAHON XUMHUH, XUMHUECKOH TEXHOJIOTHH, (PU3UKO-
XUMHYECKUX METOAOB UCCIEIOBAHUS.

[lepeueHp AUCIUIUINH, HEOOXOMUMBIX MJISI W3yUEHHs] AMCLUIUIMHBL HEOPTaHWYECKas XUMHUS,
XUMHYECKasi TEXHOJIOTUs, (PU3UKA, MATEMATHKA.

Tabauuna 2.1.

CBs3b JMCHUILIUHBI «XMMHYeCKAsl TePMOAHHAMUKA U (pa30Bble PABHOBECUSD €
NpeJecTBYOIHMHU JUCHUILIHHAMH H CPOKH MX H3Y4YCeHHUSA

Kon JIMCLUTITNHBL, NPEAIIECTBYOIINE TUCLUILINHE Cewmecrtp
JTUCLUTUIHHBI «XHMHYECKasi TEPMOAMHAMHUKA H (PA30BbIe PABHOBECHS»
B1B.OJ5 |Tepmogunamuka u MKT HeoOpaTHMBIX IPOIIECCOB 1
Bb1B.10 TepmonuHamuka pacTBOPOB 1
b1.B.JIB.4 |OcHOBHBIE METOIBI aHAITH3A 1




CBSI13b ANCLMN/INHBI «XUMUYeCKas TepMoanHamMmnKa 1 ha3oBble paBHOBECUSI» C
nocreayroLLMMU AUCUMMIMHAMMW 1 CPOKUN UX N3YYeHNS

Tabnuua 2.2.
Kog AvcumnnvHbl, cnefytoLime 3a ANCUMNINHON CemecTp
ANCUMMNHBL - «XUMUYecKas TepMoAMHaMuMKa 1 (ha3oBble paBHOBECKS»
61.0.04 XMMUYeCKaa ANHaMUKa 3neMeHTapHbIX MPOLECCOoB, KaTaus. 3
51.B.01 CoBpemMeHHble Npo6ieMbl (IU3NYECKON XUMU 3
51.B.4B.04.01 Xumunyeckas KWHETUKA N MEXaHU3Mbl XMMUYECKNX peakLui 3

CBSI3b AUCUMN/IUHBI «XUMUYeCcKas TepMoanHamMmmnKa 1 (hasoBble PaBHOBECUSI» CO
CMEXHbIMW ANCLMMNIMHAMM

Tabnuua 2.3.
Kog AVCUMNINHBI, CMEXHble C AUCUMUMIMHON « XMMUYecKas CemecTtp
AUCUMMNIINHBI TepMoguHaMunKa 1 (pa3oBble PaBHOBECUS»
61.B.01 CoBpeMeHHble NPo6aeMbl (IU3NYECKOM XUMUK 4
61.B.10 TepmofMHaMMKa pacTBOPOB 4

B pesynbTaTte 0CBOEHUS AUCLUMIVHBI MarucTPaHT AO/HKEH
3HaThb:

- 6a30BYH TEPMUHO/ONMIO, OTHOCSLLLYHOCS K XVMMWUYECKOI TepMOAUHAMMKE U (Da30BbIM PaBHOBECUSIM,
OCHOBHble NMOHATUS 11 3aKOHbI TEPMOANHAMUKM, UX MATEMATUUYECKOE BbIPaXKEHUE;
- MOHMMaTb JIOTMKY PacrpOCTPaHeHUsl TEPMOAVMHAMUYECKOTO METOAA K MHOTOKOMMOHEHTHbIM
CUCTEMAM  Pa3/IMYHOrO TUNMA;
-OCHOBHbIE  3KCMEPUMEHTaNlbHbIE 11 PacyeTHble METOAbl  OMPEAENeHNs  MaKpPOCKOMMUUYECKMNX
XapaKTepPUCTMK CUCTEMbI U OT/E/NbHbIX €6 COCTABNSAIOLLMX BELLECTB;
- MOHKMAaTb PO/b XUMUYECKO TEPMOANHAMMKI KaK OfHOV 113 TEOPETUYECKMX OCHOB XUMUM.

YMeTb:
NPOAEMOHCTPMPOBATb CBA3b (PYHAAMEHTa/IbHbIX 3aKOHOB TEPMOAUHAMUKM € XUMUYECKMMM

ABNEHUSIMU;

peLlaTh 3a4aum no XMMMYECKON TeEPMOANHAMUKE;

- MOAEeNnpoBaTh XMMNYECKOe, (ha30BOE paBHOBECUE, CBOMCTBA PAaCTBOPOB ¥ MPOBOANTL  YMC/IEHHbIE
pacyeTbl (PU3NKO-XUMUYECKUX BESTMYMH;

- MPOBOAUTbL 3KCMEPUMEHTbI MO U3MEPEHMIO TEMNIOT XMMMUYECKMX MPOLIECCOB, CBOWCTB PacTBOPOB,
OnpeaeneHno KOHCTaHT PaBHOBECUS XMMUYECKUX PeaKLMii, MOCTPOEHUIO AnarpaMmM COCTOSIHUS.

- CaMOCTOSTENIbHO (hOPMYNMPOBATL 3aaavy (U3MKO-XUMUYECKOTO WCCME0BaHUS B XUMUYECKUX
cucTeMax;

nonb3yAacb NoayvYeHHbIMW 3HAaHUAMW, YMETb Bbl6|/lpaTb onNTUMa/ibHbIE NMYTU U METOAbl PeLleHns
NOCTaBJIEHHbIX 3a4au ;



- TpOBOIUTH (PU3MKO-XMMHUYECKHE HCCIEIOBAHMA CHUCTEM U TPOLECCOB C HCIOIb30BAaHHUEM
COBPEMEHHBIX METONIOB U pubopoB DXMA,;

MMpOBOONUTD (I)I/ISI/IKO-XI/IMI/ILIGCKI/IG PpacHyeThI,

MOJIb30BATHCS CIIPABOYHON JIUTEPATYPOU;
- rpadudeckn oTOOpaKaTh MOJYYSHHBIE 3ABUCUMOCTH,

aQHAM3UPOBATH U 00CYKIATh PE3YJIbTaThl PUINKO-XUMHUYECKUX HCCIETOBAHUM;

BECTU HAYYHYIO JUCKYCCUIO.

Baaners:
- OCHOBaAMHM JUCLIUITIJIUHBI OJ14 peH_IeHI/ISI HpaKTI/ILIeCKI/IX 3az[aq;
- METOIUKOHN MPOBEAEHUsI (PU3NKO-XUMHUUECKIX HCCIIETOBAHNUL,

- COBPeMEHHBIMH TIpudopamu JJist PU3UKO-XMMUYECKUX UCCITCIOBAHUI,

3. KOMIIETEHIMHU OBYYAIOIIETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIUITJIMHBI

IIpouecc n3ydeHus1 IUCLUILTMHBI HAIIPABJIEH HAa (POPMHUPOBAHUE 3JIEMEHTOB CIEIYOLINX

komrereHmii B coorsercTBrr ¢ @®I'OC BO u OIIOII BO no naHHOMY HampaBieHUIO MTOATOTOBKH:

a) ynusepcajbHbie (YK) — YK-1
0) oomenpodeccuonanbubix (OIIK) - OIIK-1
B) npodeccuonanbubix (IIK) - TIK-3.
Tabauua 3.1.

MaTtpuua cBsi3HM KOMIETeHI U, (POPMHPYEMBbIX HA OCHOBE H3Y4€HHS AHCUHILITHHBI
«XHMHYECKasi TEPMOAMHAMHUKA H (PA30BbI¢ PABHOBECHS» ¢ BPEMEHHBIMH 3TANIAMH OCBOCHHUS e¢

coaep:KaHus
Kox Hanmenosanne kovmerenmmn | WHAAKATOP 10CTILKCHUS B pesyabTare 0CBOCHUsI THCIITIIHHBI
KOMIIET KOMITETEHIHH 00 Y10 UIiCST TOJKEH
CHITNN
Ynusepcanvnoie komnemenyuu (YK) u unouxamopot ux oocmudcenusi:
YK-1. | Cnocoben ocymecTBIATH Y K- 1 AHam3upyeT nmpoOaeM-3HATH. CBOH JIHYHOCTHBIC OCOOCHHOCTH H
KPHTHYUCCKHI AHAMMAHYIO CUTYaUHUI0 KAK CHCTEMY,[PECYpPCHI
HpO6J'IeMHI>IX CI/ITyaI.[I/II\/’I HABBUIBIAA €€ COCTABJLAKOIIHC HYMeTh: AACKBATHO OLICHUBATH CBOH
OCHOBE CHCTCMHOTO TIOJXOJA,[CBI3H MEKIY HUMH CIOCOOHOCTH U BO3MOYKHOCTH C
BI)Ipa6aTI>IBaTI> CTPATCTHI| COOTBCTCTBHEM KOHerTHOI\/’I CUTyalnuu
JCUCTBUH IBjiajeTs: HABBIKAMH CAMOIHATHOCTHKH

T THOCTHBIX KOMMYHUKATHUBHBIX
CIIOCOOHOCTCH B JICIOBOM B3aUMOACHCTBUHU




VK-2 KputHiueckn OUCHHBACT3HATH: CIOCOOBI CAMOCOBCPIICHCTBOBAHHSA

HAICKHOCTb HCTOYHUKOBCBOCH JCATCIILHOCTH C YISTOM CBOHX
mHpOpMaUWH,  PaboTaeT  CITHYMHOCTHBIX, ACTOBBIX, KOMMYHHKATHBHBIX
MPOTHBOPCUMBOH — HH(POPMA-KAUCCTB.

uneﬁ W3 Pa3sHBIX HCTOTHUKOB

'YMeTh: OnpeAeIATh NPHOPUTETHI THIHOCT-
HOTO U MPO()ECCHOHAIBLHOIO POCTA.
BJrajgers: mpueMaMu LEIeNoIaraHusl 1
TTAHHPOBAHUS CBOCH MPO(eCCHOHATLHON

YK-3.PazpabarteiBact u coaep- 3HATH: BO3MOKHBIC BAPHAHTHI PEIICHUS
PKATCIIBHO ApTYMCHTHPYCT| THIMYHBIX 3a0a4.

CTpPaTerHI0 penicHus] YMeTh: HCIIOJIb30BAaTh HHCTPYMCHTBI
MPOOJNEMHOM  CHTyamuu Ha| HENPEPBIBHOTO CaMOOOpa30BaHMS.
OCHOBC CHCTEMHOTO H Baagers: MCTOIMKAMEH CAMOPA3BUTHI U
MESKTUC TUILTHHAPHOTO camMoo0pa3oBaHus

0IX0/I0B

Oomenpodeccnonanbubie kommerennun (OIK) n nHANKATOPHI HX AOCTHKCHIS

OIIK-1 [CriocoOeH BBIMOJIHATE

[KOMITJICKCHBIC

PDKCTICPUMCHTAJIBHBIC X PACYUCTHO-

TCOPETHUCCKAC UCCIICIOBAHUA B
H30paHHON 00IACTH XHMHAH HITH

CMCKHBIX HAYK C HCITOJIB30BAHHCM

COBPEMCHHBIX MMPHOOPOB,

MMPOTPAMMHOTO O0CCIICUCHUS U 0¢3)

IMAHHBIX TPO(ECCHOHATBHOTO
HA3HAYCHHS

OIIK-2.1. TTposoaur
KPUTHYCCKIH aHATTH3
[PC3YIBTATOB COOCTBCHHBIX
PDKCTICPUMCHTAJIbHBIX

PaboT, KOPPEKTHO
MHTEPIPETUPYET UX

1 PACUCTHO-TCOPECTHICCKUX Bianern: 0a30BBIMH HABBIKAMH TIPOBCACHUA

3HATH: CTAHZAPTHBIC METOABI  IOJNYUCHHI,
MACHTU(HKALMH W HMCCICIOBAHHSA CBOHUCTB BCH
ICCTB W MAaTCpPHAJNOB, NpaBmiaa oOpabOTKH H|
0(hOopMIICHHA PE3YIBTATOB paboThL, Mpasmia Th

IXMMHYCCKOTO YKCIHCPHUMEHTA H O(OPMIICHHS
€r0 Pe3yIbTATOB

[YMETh: IPOBOIUTD MPOCTHIC XHMUYCCKHC
OIBITHI IO IIPEIIATACMBIM MCTOTHKAM

OIIK-2.2. ®opmympyeT
BAKIIFOYUCHUA H BBIBOJBI I1IO
[pe3yIbTaTaM aHAIH3a
TUTCPATYPHBIX JAHHBIX,

[TAJIbHBIX U PACUCTHO-
TCOPETHUCCKHUX PaboT B
M30paHHOH 00IAcTH

COOCTBEHHBIX SKCIICPHMCH-

XUMHH W CMC)KHBIX HAYK

3HATH: MCTOBI MOTYUCHNUA, HICHTH()HKAHA
IMccnenoBaHusA BEMIECTB (MAaTEPUATIOB),
CrannapTHbIe 00PaOOTKH PE3yIbTaTOB

KCTIEpUMEHTA
Baaners: HABBIKAMH NIPOBEICHUS|
SKCTIIEPHMEHTA U METOAAMH 00pabOTKH €To

[pE3y IbTAaTOB

'YMerh: MPOBOOUTH MHOTOCTAJAMHUHBIN CHHTE3,
BEIOMPATH METOABI JUATHOCTHKH BEIICCTB U
MATCPHAIIOB, IPOBOAUTH CTAHAAPTHHIC
M3MEPCHUS, 00padaThIBATh PE3YIbTATHI
SKCTIEPUMEHTA

nK-3

CmocoOceH Ha OCHOBC
KPHTHYCCKOTO aHATH3a
pesyasratros HUP u HUOKP
OLUCHHUBATH NCPCICKTUBBI HX
MPAKTHYCCKOTO TPUMCHCHHUS U
TMPOACJDKCHHA PAOOTHI
BBIOPAHHOH 00JIACTH XHUMWH,
XHMHYCCKOH TEXHOJIOTHH HIH
CMEIKHBIX C XHMHCH HayKax

IMK-3-1. CucreMaTu3upye
mH(pOpMAaLHIO,
HYIO B X0AC

COTIOCTABIIACT
THTEePATy PHBIMHA JTAHHBIMH

MOy YEH-HAYYHOH anmaparype MpH MPOBEACHUH HAYYHBIX
HUP wnuccrenoBaHuil.
HHUOKP, anammzupyer ee u{Ymern: padoTaTh HA COBPEMCHHOH HAy4YHOH|

T3HATH: TPUHIOUIBI PAOdOTHI HA COBPEMEHHOMH

IMK-3.2. Ompeaemsaer Bo-
3MO’KHBIC HAITPABICHUA

[TUBBI ITPAKTHICCKOTO
MMPUMCHCHHUS IOy ICHHBIX
Pe3yIbTATOB

[Pa3BHTHS PadOT U MICPCIICK-

cammaparype TP  T[PO-BEACHUHM  HAYYHBIX
. [rcciemoBaHMH, BEIOMPATh CPEICTBA W3MEPCHUIA)
METONMKY  aHANHM3a, OLCHWBATh  YPOBCHb
3arpsA3HCHUM; AHANH3HPOBATH  COBPEMCHHBIC
MaTepHab W CpeaCTBA  PETHCTPALNHY|
mHQOpManmy, genarb  BHIOOP CPEACTB |

MATEPHAIOB PpETHCTparuu HHPOpMANW{ TpH|
MPOBEICHUU HAYYHBIX HCCJICIOBAHUU.

B.]'IaI[eTL: HABBIKAMH BI)I60pa OIITHMAJIBHOTOf
METOAQ ~ HCCIICAOBAHUA (PYHKITMOHATIEHBIX|
MAaTCpHAJIOB B 3aBUCHMOCTH OT 00BEMa H IICTICH
MCCICIOBAHMA Ul PELICHHS TOCTABJICHHBIX




3a0a1 HQ OCHOBAHHH AHAJIN3d H COHOCTaBJ'IeHI/I}Ii
BCCH COBOKYITHOCTH HUMCHOIITUXCA JAHHBIX

4. CtpykTypa ™ coaep:kaHHe JUCHHIUVIMHBI (Moaynasi)) «XHMHYECKast
TePMOAUHAMHKA U (pa30Bble PABHOBECHSD)

4.1. CTpyKTYpa AUCHHUILIHHBI (MOAY.JIS1)
OO01ast TpyA0EMKOCTh TUCIUTLIMHBI COCTABJISIET 4 3a4eTHBIE eMUHUIbI, 1444ac.

Tabauua 4.1.
Bua yueonoii paboTni Bcero 3
4acoB cemMecTp
O01mast TpyA0€MKOCTh THCLIUTLTHHBI 144 144
AyIUTOpHBIE 3aHATHS 68 68
Jlexuun 34 34
Jlaboparopusie 3ausaTust  (JI3) 34 34
Kontpons camocTostensHoit pabotsr (KCP) 27 27
CamocrostenpHas pabora cryaerroB (CPC) 49 49

COAEP/KAHME JNCOUIIJIUHBL, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3SJEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJINYECTBA
AKAJEMUYECKUX WJIN ACTPOHOMHNYECKHUX YACOB 1 BU/1OB YYEBHbIX

3AHATUU
Tabauua 4.2.
Buan1 yuedHoii padoThl, BRIIOIAS @®opMBI TEKYIIET0 KOHTPOJISI
CAMOCTOSITETLHYIO PA0OTY CTY/ICHTOB H YCIIEBACMOCTH (10 Hedensam
HaumenoBanme paszjiesioB u TPYAOEMKOCTE (B “acax) cemecmpa)

@opMa POMEKYTOTHOM
arrecrainum (no cemecmpam)

TEM JUCHUIIINHBI (MOAYJISA
i (Moy1s1) Konraxrtuas padora| CamocrositessHa

s1 paGoTa

cemecTp
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TCPMOAMHAMHKH
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ANCOPOIMOHHBIC PABHOBECHS
O01mas TPYAOEMKOCTD , B 4acC 68 | 34 | 34| - -149 | - 27 14911 | - - - - - -

4.2. Coaep:xaHue JTUCLHUIJIHMHBI

B pazgene 4.2. mporpammbl y4eOHOW MUCHMILIUHBI «XHMHYECKAS] TEPMOAHMHAMHKA U

daszoBbie paBHOBecHUs»

NPUBOAATCSL KpaTKHe aHHOTAUMM CTPYKTYPHBIX €IWHHL MaTepuasia

aucuuruinHel. Coaep)kaHue OUCLUIUIMHBI CTPYKTYpPHUpPYETCs MO pas3jenaM, TeMaM MM MOAYJSAM U
pacKpbIBaeTCS B aHHOTAIMSAX pabodeil mporpaMMbl ¢ JOCTATOYHON IMOJHOTOH, YTOOBI O0yYaroLrecs
MOTJIM U3y4aTh MaTepHall CaMOCTOSTENbHO, ONUPAasCh Ha POrpamMmmy.

Tembl yueOHBIX 3aHATHI (001Iasi TPYAOEMKOCTb Y4e0HO! THCHUILIHHBI —2 3249€THBIX eAHHHI

Tabauua 4.2.

Paznen, tema

CoaepxkaHue nporpamMmbl y4eOHOH AU CUHILINHBI

Paspea 1. Beenenue.
IIpenmer u cocraBHble HacTH ¢uzndeckor xumun. OCHOBHBIE STAlbl Pa3BUT s
¢$u3nUecKoil XMMHUN KaKk COBPEMEHHOH TEOPETUYECKOH OCHOBBI XUMHH. MeETOIbI
TEPMOJMHAMHUKH, KUHETUKM M KBAaHTOBOH XMMHUU B OIHUCAHUM XHUMHYECKUX
SIBJICHUI.

Pazgen 2. OcHOBBI XUMHYECKOIl TEPMOAHUHAMHKH

Tema 1. MakpoCKONMMYECKHE CHCTEMBI W TEPMOAUHAMUYECKUN METON HX
onucanus. TepMuyeckoe paBHOBECHE CUCTEMBI. TemnepaTypa. Pa3nuuHble mkabl
Temnepatyp. TepmoauHamuueckue napaMmerpbl. IHTEHCHUBHBIE U 3KCTEHCHUBHBIE
BennunHbL.  OOpaTuMble 1 HEOOpaTUMBbIE IPOLIECCHI 1 UX CBOMCTBA.

Tema 2. YpaBHeHHs] COCTOsHMs. YpPaBHEHHE COCTOSIHHs WOEAJBHOIO rasa, rasa




Ban-nep-Baansca. Teopema 0 COOTBETCTBEHHBIX COCTOSHUSIX U 0OIast mpobiema
ypaBHEHMUsI COCTOsIHUSA. BrupuanbHble ypaBHEHUs COCTOSHUS.

Tema 3. Temora wu pabora. BayTpennsisi osHeprus. IlepBelii  3akoH
TepmoauHamMuKu. [IpuMeHeHHe MepBOro 3aKkOHa TEPMOAMHAMMKH K Pa3In4HbIM
npoueccaM B razax. JDHranenus. Lukn Kapro. Jlemma Kapho.

Tema 4. 3akon I'ecca u ero cneactsusi. CTaHIapTHbIE COCTOSHUS U CTaHIAPTHbBIE
TEIJIOTBl XUMHYECKHX peakuuid. Temnorel cropanus. Temnorsl 0Opa3oBaHUS.
3aBucuMocTh TemioBoro sddekra peakumu OT Temmepatypbl.  Dopmyna
Kupxrogpda. 3aBHCHMOCTD TEMIIOEMKOCTH OT TEMIIEPATypPhl M PacUeThbl TETUIOBBIX
s¢¢exToB peakunii. TaOnuIbl CTAHAAPTHBIX TEPMOJUHAMUYECKUX BEJIHMYHUH U HX
HCTIOJIb30BAaHUE B TEPMOJUHAMHYECKHUX pacueTax. Kanopuueckue ko3purneHTs!.
Tema S. Bropoil 3ak0OH TEPMOAMHAMHUKHA U €ro PasjuyHble (HOPMYJIHUPOBKH.
OHTponus. YpaBHEHHE BTOPOTrO Hadaja TEPMOJWHAMHUKH Il OOpPaTUMBIX U
HeoOpatuMbIx mpoueccoB. OOOCHOBaHHME BTOPOrO 3aKOHA TEPMOIUHAMUKH.
Teopema Kapuo-Knaysuyca. DuTponmst kak (yHKUUS cocTOsiHUS. H3MeHeHue
SHTPOIHUU MPHU Pa3IUYHbIX Ipoleccax. M3MeHeHue SHTPONMUU B U30JUPOBAHHBIX
cucreMax W HampasieHue nporecca. [locrynar Ilnanka u abcomoTHas SHTPONNS
BemtecTB. CTaTUCTHYECKUIT XapakTep BTOPOro 3aKOHa TepMoauHamMuku. Popmyia
bonbumana.

Tema 6. Pacuersl M13MEHEHNH SHTPONHMH OOPATHUMBIX U HEOOPATUMBIX MPOLIECCOB.
Boermucnennss aOCOMIOTHOH SHTPONMMU  TBEPABIX TEJN, JKUAKOCTEH H Tas3oB.
HsMeHeHHne SHTPONUM XHMMHUYECKOW peakuuu. @PyHaaMeHTalbHblE YpPaBHEHUs
I'mb6ca must 3akpeIThIX cucteM. JHeprusi I'enpmronbia, sHeprus [mdbca n ux
cBolicTBa. TepMOAMHAMHUYECKHE TMOTEHIMAIbl U XapaKTepUCTHUECKUE (PYyHKIIIH.
YcnoBusi paBHOBECUS U KPUTEPUU CAMOMNPOU3BOJBHOIO MPOTEKAHUs MPOLIECCOB,
BBIPAKEHHBIE YePe3 XapaKTEPUCTHUECKUE (PYHKIIIH.

Tema 7. Ypasuenue [ m06ca-I enpmronbiia u ero posns B xumun. Pabora u Temora
xuMmudeckoro nporecca. CooTHouleHus: MakcBenia: UCIONb30BaHUE ISl BBIBOJA
o01mero ypaBHeHHsI COCTOSIHUS (as3bl. XapakTepucTuieckue PyHKLUN HAEaTbHOTO
raza. OHeprusi [mObca wupeampHOro rasza. XapakTepucTHUecKue (PYHKLIUU
peanbHOro

raza Meron neryuectu. Pacuer nerydectdt (QyruTHBHOCTH) U3 ONBITHBIX JAHHBIX.
Tema 8. ®ynpameHTtanbHble ypaBHeHUs: [MOOcCa 1St  OTKPBITBIX CHCTEM.
XuMudeckue TMOTEHLHaNbl, WX OINpeAeNeHne, BbIUNUCIEHHWE M CBOMCTBA.
XHUMHUUECKUI NOTEHIMAN HI€AJIbHOIO U HEUAECAJIBHOIO ra3os.

Pazpea 3.

PacTBopbl




Tema 1. PacTBOpHI pa3inu4HbIX KJIaccoB. PasmudHble ciOCOOBI BIPAKEHUS COCTaBA
pacTBopa.

Tema 2. Cmecu upeanbHbIX razoB. TepMOAMHAMHYECKHE CBOWCTBA Ta30BbIX
cMmecell. neanpHble pacTBOPBI B PAa3IMYHBIX arperaTHbIX COCTOSHHSIX M olmiee
YCJIOBUE HIEAJbHOCTH pacTBOPOB. JlaBieHHE HACBILIEHHOTO Mapa KUAKUX
pactBopoB. 3akoH Payns u otkioHeHune oT Hero. Kos(uimeHTbl aKTHBHOCTH U
UX OIpeJeseHne N0 NapLualbHbIM AaBleHUsAM BelecTB. CTaHAapTHbIE COCTOSHUS
NP ONPEACNICEHHH XUMHUYECKMX IOTEHIHUAJIOB KOMIIOHEHTOB PAacTBOPOB.
CuMMeTpuyHas U HECUMMETPUUHAsl CUCTEMbI OTCUETA.

Tema 3. KomnmmratupHele CBOHCTBA pPacTBOPOB. HM3MmeHeHue Temneparypsl
3aTBepAeBaHus pa3Iu4HbIX pacTBOpoB. Kpuockonuueckuii meron. OcMoTHveckue
sprneHust. YpasHeHue Bant-I'odda, ero tepmonmHamMudeckuii BbIBOA M 00JacThb
npumeHnMocTH. OO11ee pacCMOTPEHNE KOJUTMTATUBHBIX CBOHCTB PacTBOPOB.

Tema 4. TepmonuHamuueckast kjaccuukanus pacTBOpoB. DPYHKIHS CMEIIEHHS
IUIS1 UACATBHBIX U HEMIEAIbHBIX pacTBOPOB. IIpenenbHo pazbaBieHHbIE paCTBOPBI,
aTepMaJIbHBIC, PEryJsIpHBIE, CTPOrO peryJsipHbIE pPacTBOPbl M HUX CBOMCTBA.
ITapuuanbHble MOJIbHBIE BETMUUHBI U UX ONpeAeNeHHe U3 OMbITHBIX JaHHBIX IJIs
OuHapHbIX cucteM. Y paBHeHus [ nO6ca-/lrorema.

Tema S. PaBHOBecHe JKUAKOCTb-AP B JBYXKOMIIOHEHTHBIX CHCTEMax.
PaBHOBecHbIe cocTaBbl mapa W kuakoctu. 3akoH Paynsa-/lansrona. Pasnuunbie
BU/IBI AMarpaMM cocTostHUsI. 3akoHbl I mO6ca-KoHoBanoBa. Pa3znenenne BemecTs
MyTeM IeperoHKHu. A3eOTpOIHblE CMECH U WX CBOICTBa. BnusHue nasneHus u
TEMIIEpPaTypbl HA PACTBOPUMOCTD I'a30B B KUIKOCTSX.

Tema 6. 3akon I'enpu. OrpaHuueHHas B3auMHasi pacTBOPUMOCTb JIBYX
KuakocTed. TpeTui KOMIIOHEHT B CHUCTEME WX JBYX HECMEIIHBAIOLINXCS
kuakoctel 3akoH pacnpenesneHuss HepHcra. PacTBopuMOCTh TBepAbIX TeNl B
s)kuakocTsix. UneanpHasi pactBopuMocTh. YpaBHenue Illpenepa. 3aBucumocTtb
PacTBOPUMOCTHU OT TEMIEPATYPHL

Pazgea 4.

da3zoBble, XUMHYECKHe H aCOPOLIMOHHbIE PABHOBECHS




Tema 1. T'ereporeHHbie cuctembl. IloHsiTue ¢haspl, KOMIIOHEHTA, CTEICHH
ceobonbl. IIpaBuno ¢as ['mbbca u ero BbBOA. OTHOKOMIIOHEHTHBIE CHCTEMBI.
JuarpaMmbl COCTOSIHMSL BOABL, cepbl. Da3oBble MNEPEXOAbl MEPBOro poaa,
VYpasuenne Knaneitpona-Knaysuyca u ero mpuMeHeHHe K Pa3sIMIHBbIM (Pa30BBIM
nepexoaaM NnepBoro poaa.

Tema 2 JIByXKOMIIOHEHTHBIE CHUCTE€MBbl. Pa3iuyHble AUArpamMMbl COCTOSTHUS
IBYXKOMIIOHEHTHBIX CHCTEM W WX AaHaJu3 Ha OCHOBe mpaBwia (¢as.
TpexxoMnoHneHTHbIE cuCTeMbl. TpeyronbHuku I'n66ca u Pozeboma. BzanmHas
PacTBOPUMOCTB B CUCTEME TPEX KUAKOCTEMN.

Tema 3. 3akon pefictBus wmacc. Hcropust ero OTKpbITHS U COBPEMEHHas
TpakTOBKa. Pa3nmuyHbie BHIBI KOHCTAHT PABHOBECHS] M CBSI3b MEXKIY HHUMH.
XuMuyeckass TMepeMeHHas. XUMHYECKO€ pPaBHOBECHE B  HMACAIbHBIX U
HEHUJCAbHBIX cCUCTeMaxX. TepMOaAMHAMUYECKUI BBIBOJ 3aKOHA IEMCTBUS Macc.
Tema 4. HMsorepma Baut-I'opda. HM3menenue sueprum ['ubOca u sHeprum
l'eapMronpua npu  XUMUYECKON peakuuu. TepMOAMHAMHYECKash TPAKTOBKA
MOHATHS O XuMU4Yeckom cpoxactee. [lpuniun beptino wu  obmacte ero
MPUMEHUMOCTH. PacdeTrsl KOHCTAaHT pAaBHOBECHS XHUMHYECKHUX PEAKIUA ¢
UCTIOJIb30BAaHMEM TaOJIUIl CTAHAAPTHBIX 3HAYECHUH TEPMOTHMHAMUYIECKUX (DYHKIIHIA.
[IpuBenennass osHepruss Iubbca W ee HCHONB30BAHUE ST PACUYETOB
XUMHYECKUXPABHOBECHIA.

Tema S. Pacyer BrIXO#Aa NMPOAYKTOB XUMHUYECKMX PEAKLUUN DPA3IUYHBIX THUIIOB.
Beixoapl mMpomyKTOB TPU COBMECTHOM MPOTEKAHUU HECKOJIBKUX XUMUYECKUX
peakunii. 3aBUCHMOCTb KOHCTAaHT PAaBHOBECHS OT TEMIEPATypbl. Y PaBHECHUS
n300apbl U M30XOPbI PEeaKIUK, WX TEPMOAMHAMHYECKUN BbIBOJ. HCMoyb30BaHMe
pPa3IMYHBIX TPUONKEHUH JJii  TEIJIOEMKOCTEH peareHTOB TMpU  pacueTax
XUMUYECKUX PAaBHOBECUM MPHU PA3JIMUHbBIX TEMIIEPATYPaAX.

Tema 6. T'ereporeHHble XHUMHYECKHE PABHOBECHS M OCOOEHHOCTH HX
TEPMOJANHAMUYECKOTO ONTUCAHMUS.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' A

B npouecce oOydeHust HCHOIB3YIOTCS TPAAULIUOHHBIE 00pa30BaTEIbHBIC TEXHOIOTUN (JIEKIUH,
CEeMUHApBI, MPAKTHYECKHE PA0OTHI) U AKTHUBHBIE HHHOBALIMOHHBIE 00Pa30BaTeNIbHBIE TEXHOJIOTHH:

1. CeMuHap B [MajJOroBOM pEXHME TPHUMEHSETCS] B OCHOBHOM NpU OOCYKICHHU
BBICTYIIJICHUH MaruCTpaHTOB C JOKjianaMu (pedeparamm)

2. I'pynmoBotii pa30op pe3yIbTaToB KOHTPOJIBHBIX PaboT

3. Berpeun ¢ coTpymHMKaMH M PyKOBOZUTENSIMH TNpoQuibHBIX Jjadopatopuit U
NPEANPUSITHHA - MOTEHIHAIbHBIMU paO0OTOAATEISIMU BBIITy CKHIKOB.

B menom mpu m3ydeHHWM Kypca aKTUBHBIE U MHTEPAKTHUBHBIC (POPMBI MPOBENEHUS 3aHATHI

cocTaBysitOT He MeHee 30% ayIUTOPHBIX 3aHATUH.



AKTHBHBIE U HHTEPAKTHBHbIE (DOPMBI NMpPOBedeHHs Y4eOHBIX 3aHSTHI MO AUCIHUIIHHE

«XHMHYECKasi TEPMOAMHAMHUKA U (PA30Bble PABHOBECHS»

Tabauua 5.1.
Ne Ceme- | Tema nporpaMmbl M CUHMIIIHHBI IIpumensiembie Koa-Bo

cTp TEXHOJIOTUH AYANT.YACOB
1 3 Beenenne WHTepakTUBHAS JIEKIHSI. 4
2 3 OCHOBBI XHMHYCCKOH TCPMOTHHAMHUKH Jlex1usi ¢ mpe3eHTauein 10
3 3 PacTBopbI Jlekuusi ¢ nmpe3eHTarmei 10
4. 3 ®azoBble, XHUMHYECKHE M ancOpOUMORHBE | JIeKIUs C npe3eHTanuen 10

paBHOBECHS

6. YueOHO-MeTOOAHYECKOEe oOlOecrnmeyeHue

CAMOCTOSITEIbHOH  padoTbl  MAruUCTPAHTOB.
OueHouHbIe cpeAcTBA IS TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH, MPOMEeKYTOYHOH ATTeCTALMH 0
HTOramM O0CBOCHHUSA AUCHUIIJINHBI.

6.1. ILnan camocTosITeJIbHOH PadOTHI CTYICHTOB

Jlemma Kapso. 3aBHCHMOC
TCIUIOEMKOCTH OT TEMIICPATyphl
pacueTsl TEIUTOBBIX 3¢ dexr
peakuuii. TaOmuopl  CTAaHIAPTHE
TEPMOJHHAMHYCCKAX BCIIMUUH H
HCIIOJIb30BAHHE B TEPMOJMHAMUMG
KHX pacuerax. Kanopmueck
K03((pUIIHCHTBL

CrarucTuieckuii Xapakrep BTOPO
3aKOHA TEpMOIUHAMHKH. Dopmy
bompumana. BrrucaeH
a0COIFOTHON SHTPOTMH TBEPABIX TA
JKAAKOCTeH ®  ra3oB. HW3MmeHeH
SHTPONIHU XUMHYCCKON PEAKIIUH.

OyHIaMEHTATbHbIC YpPaBHEH
Imbbca mnd OTKPBITBIX  CHCTC
XHUMHYCCKHE MOTCHITHAJIBI,
ONPEICIICHHUE, BBIUUCIICHUE

CBOMCTBA. XHUMHYCCKHH ITOTCHIIH
HICATLHOTO M HCHACATIBHOTO Ta30B

Tabauua 6.1.
Ne HaunmenoBanme pasaenia Bunx camMocTosITe Th- 3aganne Pexomena- | Koom-
n/n (TeMbI) TNCHVTIHHBI HO¥i paGoThI yemast 4eCTBO
Juareparypa | d9acos
1. | BeacHue. Cobecenosanne | MeTOABI TCPMOAMHAMHKH, 1,2 4
KHHCTHKH H KBAHTOBOH XUMHH B
ONMUCAHHN XUMHYCCKAX SBICHHH.
2. | Pazmen2. Cobecenosanue BupunaneHsle YpaBHEHHS COCTOSHY 1,2 15

>




3. |Pa3mexn3. Cobecenosanue 3akoH Tempm.  OrpaHumucHHAA 3.4 15
B3aHMHASI PACTBOPHUMOCTH JBYX
JKAAKOCTeH. TpeTuil KOMIIOHCHT B
CHCTEME ux IBYX
HECMCIIMBAIOMMXCA  JKHIKOCTEH
3akoH pacmpenencHus Hepaera.
PacTBopmMOCTh TBEpABIX TEI B

JKAIKOCTAX. WneamsHas
PacTBOPUMOCTB. YpaBHeHHE
lpenepa. 3aBHCHMOCTH
PACTBOPHMOCTH OT TEMIIEPATY PBI
TepmoauHAMHYECKAS
KIIACCU(HUKALI pacTBOpPOB.
OyHKIHA CMELICHHA A
HACATIBHBIX u HCHACAJIHbHBIX
pacTBOpoB. IlpeaensHo
paz0aBiICHHbBIC pacTBOpBI,

aTCPMAIIbHBIC, PETYJLAPHBIC, CTPOTO
peryJipHBIC  PAcTBOPBI W HX
cBOMCTBA. [lapumanbHbiec MOJBbHBIE
BCIIMIMHBI W HX OIPCACICHHUC H3
OIIBITHBIX JAHHBIX AJII 6I/IHapHI>IX
cucreM.  YpaHeHmsi [ mOOca-
Jlrorema

4. |Pazmen4. CobecemoBanme W3orepma Bant-T'odpda. UsmeneH 1,234 15
sHeprum  [mbbca wm  3Hepr]
I'empMronpma  mpu  XHMHYECK
peakuuu. TepmoguHAMHYECK]
TPAKTOBKA MNOHATHA O XHMHYICCK
cpoacree. Ilpunmmn  beprmo
007acTh r0 MPEUMCHIUMOCTH. Pacucl
KOHCTAHT PABHOBCCHUA XHUMHYICCK]
peakimii ¢ WCIOJB30BAHHCM TaO)

CTaHAAPTHBIX 3HAYCH]
TEPMOTHHAMHICCKUX ({yHKIH
[Tpusenennas sueprust ['mddbca u
HCTIOJIB30BAHHC 1A pacuer
XHMHAYECKUX paBHOBECH
I'eteporennsie XHMHYECK

paBHOBeCHS ®  OCOOCHHOCTH |
TCPMOTHHAMHYICCKOTO OTHUCAHHSI.

6.2. MeToanueckue YKa3aHHUS M0 OPraHU3ALHH CAMOCTOSITeIbHOI padoThl MATHCTPAHTOB

Y4eOHbIM T1aHOM HamnpasieHus noarotoBku 04.04.01. Xumust mo AUCHHUITIHHE « XUMHYECKast
IUHAMUKA 3JIEMEHTapHBIX MPOLIECCOB, KAaTalM3» MPEeOyCMaTPUBAETCS CaMOCTOATENbHAs paboTa
MAaruCTPaHTa, KOTOPasl BBIMOJHSETCS CJICAYIOUIUMH BHIAMH CaMOCTOSITEIBHOW  pabOThI:
HaNMCaHUe KOHTPOJIbHOU padOThl MO AUCHUILINHE, CAa4a KOJUIOKBUYMA.

6.2.1. MeToanyecKkHe peKOMEHAALMH 110 NOAT0TOBKE U ¢Aa4e KOJJIOKBHYMA

KonnokBuym (B mepeBozie ¢ JAaTHHCKOro «Oecenma, pa3roBop») — (opma TEKymero KOHTPOJIs
3HaHUH CTYAEHTOB, KOTOpasi MPOBOJUTCA B BUAE COOECENOBAHUU IPENOAABATENsI U MaruCTpaHTa IO
CaMOCTOSITENTbHO MOATOTOBJIEHHON MaruCTPaHTOM TEMe.



OH mpuMeHsieTCsl ISl MPOBEPKH 3HAHHUIA MO OMpeIeIeHHOMY pasaeny (uiaum oObeMHOH Teme) U
NPUHSITHST PELICHUST O TOM, MOXKHO JIM TIEPEXOAUTh K U3yYeHHI0 HOBOro martepuaia. Komamoksuym —
3T0 Oecena ¢ MaruCTpaHTaMH, LEJbI0 KOTOPOH SIBJISETCS BBISBJICHHE YPOBHSI OBJAJCHUS HOBBIMU
3HaHUSIMU. B OTJMYMe OT ceMHHapa IIaBHOE Ha KOJUIOKBHYME — 3TO MPOBEPKA 3HAHUMN C LEJbI0 HX
CHCTEeMaTH3aLMH.

Heablo Ko/UIOKBHYyMa siBJseTCss (OpMHUpPOBaHHE Yy  MAaruCTpaHTa HAaBBIKOB — aHAJH3a
TEOPETUUECKHX MPOOJeM Ha OCHOBE CAMOCTOSITENIbHOTO M3yUueHHsl YIeOHOH U Hay4HOH JTUTEPaTYPBbL.

Ha xo/utoKBHUYM BBIHOCSITCS KPYITHBIE, TPOOJEMHbBIE, HEPEIKO CIIOPHBIE TEOPETUUECKHE BOMPOCHL.
KongokBuyM MOKET MPOBOAMUTHCS MO BOMpPOCaM, OOCYKAaBLIMMCS Ha ceMuHapax. KOHKpeTHbIe
BOMPOCHl [JIsl KOJUIOKBUYMa MAarucCTpPaHTaM He COOOINAOTCS, OOHAKO 3apaHee (HOpMyJIHUPYIOTCS
npernonasareneM. Ilpennonaraemeiii oObeM oOTBeTa HE JOJDKEH ObITh OosbimmM (mpumepHo 1,5-2
MHHYTBI), YTOOBI IPENOAABATEb MOT YCIETh OMPOCUTh BCEX MArMCTPAHTOB.

OT marucrpanra Tpedyercs:

e BIaJICHHE U3yYEHHbIM B XoJe Yy4eOHOro mpolecca MaTepuasoM, OTHOCSALIMMCS K

paccMaTpuBaeMoi nmpooeme;

e HAJTMYKE COOCTBEHHOI'O MHEHHSI TI0 00CYKIa€MbIM BOTIPOCAM M YMEHHUE €ro apryMeHTHPOBATb.

KonnokBuyM — 3TO He TOJBKO (opMa KOHTPOJIsI, HO M METO[ YINTyOJIeH s, 3aKPETICHUs] 3HAHUIH
MarucTpaHTOB, TaK Kak B XOIe COOecelOoBaHUsl MPENOAaBaTeNib Pa3bsCHAET CJIOKHBIE BOIPOCHI,
BO3HUKAIOIIKE Y CTYACHTA B IPOLIECCE M3YUEHUs JAHHOTO HCTOYHUKA.

3agava KOJUIOKBUyMa AOOUTBHCS TIyOOKOTO HM3y4eHHsi OTOOpaHHOro Mmarepuana, NpoOyduTb y
MarucTpaHTa CTPEMJICHHE K YTEHHIO IOMOJHUTEIbHON SKOHOMHUYECKOH JINTEPATYPBL.

MoaroroBka K NPOBEIEHHI0 KOJIOKBHYMA.

IMoaroroBka K KOJJIOKBUYMY TIPEAINOJaraeT HeCKOJIbKO 3TAIOB!

1. TToaroToBKa K KOJJIOKBUYMY HauHMHAETCS C YCTAHOBOYHOW KOHCYJIBTALMM MPENOAaBaTessi, Ha
KOTOPOU OH Pa3bsCHSIET Pa3BEPHYTYIO TEMATHKY MPOOJeMbl, PEKOMEHAYET JUTEPATyPy I U3Y4eHHsI
U OOBSICHSIET MPOLIEAYPY MPOBEACHUS KOJUIOKBHYMA.

2. Kak mpaBujio, Ha CaMOCTOSITEIbHYIO MOATOTOBKY K KOJUIOKBUYMY MAaruCTpaHTy OTBOAMTCS 3—4
Henenu. [loaroroBka BkJrOUaeT B ce0si M3ydeHHE PEKOMEHIOBAaHHOH JuUTeparypbl U (MO YKa3aHHUIO
NpernoaaBaTesisl) KOHCIIEKTUPOBAHNE BAKHEHIINX HCTOYHHKOB.

3. KomnokBuyM mnpoBoauTcs B (OopMe HMHIMBUAYATIbHOW Oeceabl MperonaBaress C KakabIM
MarucTpaHTOM MU Oecenbl B HeOONbIINX rpynmnax (3—5 4enoBex).

4. IlpenionaBaresb 3a7ae€T HECKOJIbKO KPATKUX KOHKPETHBIX BOMPOCOB, MO3BOJISIFOIIUX BBIICHUTH
CTerneHb JOOPOCOBECTHOCTH PabOTHI C TUTEPATYPOU, KOHTPOJIHMPYeET KOHCTEKT. Jlanee Oonee moapodbHO
obcyskaaercs kakasi-1udo cTopoHa MPOOJIEMBI, YTO TTO3BOJISIET OLIEHUTh YPOBEHb ITOHUMAHHUSI.

6. ITo uroram KOJJIOKBUyMa BbICTaBJisieTcs: AuddepeHrpoBaHHAs OLIEHKA, MMEroInasi OOibLIOi
VAEIbHBINA BEC B OMPEACIEHUN TEKYIIEH YCIEBAeMOCTH MaruCTpaHTa.

Oco0eHHOCTH M MOPSIAOK CAAYM KOJUIOKBHYMA. MarucTpaHT MOXeT ce0si CYUTaTh TOTOBBIM K
cmade KOJJIOKBUyMa MO H30paHHOW paboTe, KOrma y HEro €cTb WM JIMYHO COCTaBJICHHBIH U
00paboTaHHBIN KOHCIIEKT ClaBaeMOW PabOThl, OH 3HAET CTPYKTYpy pPabOThI B LEJIOM, COAEp KaHHe
paboThI B 1I€JIOM MM OTACJbHBIX e Pa3naenoB (IJ1aB), yMeeT pacKpbITh pacCMaTpUBaeMble MPOOIeMbl
U BBICKA3aTb CBOE OTHOILIEHHWE K MPOYUTAHHOMY M CBOM COMHEHHMs, a TAaK)Ke 3HAET, Kak yOemuThb
NpernoaaBaTesisi B MPaBOTE CBOMX CY KIACHHIA.

[IpoBeneHne KOJJIOKBUyMAa TIO3BOJIIET MArMCTPAHTy MPHOOPECTH OMBIT  pabOThl  Han
MEePBOUCTOUHUKAMY, YTO B JaJbHEHINIEM MOMOXET ¢ MEHBIIMMH 3aTpaTaMH BpeMeHu padoTaTh Haj
JUTEPATyPOii MO KYpCcOBO# paboTe U MpPH MOATOTOBKE K 3a4eTy



6.2.2. MeToau4ecKkue peKOMEHIALMH MO BbINOJHEHUI0 KOHTPOJIbHOI padoThI

OO0mue ykazanus

KonTtponbHast pabota — CaMOCTOATENBHBIA TPYA MAarucTpaHTa, KOTOPBIA  CHOCOOCTBYET
yrayOnéHHOMY — HM3YYEHHMIO  MNPOWAEHHOro  Marepuaina. lIlepederp TeM  paspabarbiBaeTcs
NPEenoaaBaTeeM.

Lenr BbInoIHSIEMOMH PadoOTHI:

- IOJIyYHUTh CIEIHATbHBIE 3HAHUS IO BEIOPAHHOH TEME;

OcHoBHBbIE 321244 BBINOJHAEMOUH PadoThI:

1) 3akperieHre NOJYYEHHBIX paHee TEOPETUUECKIX 3HAHMI,
2) BeIpaOOTKA HABBIKOB CAMOCTOSITENIbHON PadOTHI;
3) BBISICHEHHE TIOATOTOBJICHHOCTH CTYI€HTA K U3YUYEHUIO CIENYIOIIEH TeMBbL.

Bech mporecc HamMcaHUST KOHTPOJIbHOW Pa0OTBI MOJKHO YCJOBHO Pa3feNUTh Ha CIENyHOIINe
STarbl:

a) BBIOOP TEMBI U COCTABJICHUE MTPEIBAPUTENBLHOTO IIJIaHa PabOTHI;
0) cObop HaydHOI HHPOPMALIUY, H3YUEHHUE JTUTEPATYPHI;

B) aHAJIN3 COCTaBHBIX YacTeH MPOOIEeMBbl, U3JIOKEHUE TEMBI,

r) oOpadoTka MaTepuana B LEIOM.

ITonroToBKy KOHTPOJIbHOW padoTHI ClIeAyeT HAUMHATD C MOBTOPEHUS] COOTBETCTBYIOIIETO pa3zesia
yueOHMKa, y4eOHBIX MOCOOMH MO MAaHHOM TeMe W KOHCIEKTOB JIEKUWH, MPOYUTAHHBIX paHee.
[IpuctynaTe K BBIMOJHEHHIO Pa0OTHI 0€3 M3Y4eHHS OCHOBHBIX NOJIOKEHWH W TMOHATUH HAyKH, He
CJIEAYEeT, TaK KaKk B 3TOM CJy4ae CTYIAEHT, KaK IPaBHIIO, TUIOXO OPUEHTHPYETCs] B MaTepuale, He
MOYKET OTTPAHUYUTH CMEXKHBIE BOIIPOCHI U COCPENOTOYNTh BHIMAHUE HA OCHOBHBIX, IIEPBOCTENICHHBIX
npobjeMax pacCMaTPHUBAEMOM TEMBI.

ITocne BbIOOpa TeMBI HEOOXOAMMO BHUMATEIBHO H3YyUYHUTh METOAMYECKHE PEKOMEHIAIMH TI0
MOJATOTOBKE KOHTPOJIbHOH PalOThI, COCTABUTH IUIAH PabOThI, KOTOPBIA JOJKEH BKIFOYATh OCHOBHBIC
BOIPOCHI, OXBATHIBAIOIINE B LIEJIOM BCIO POPAOAThIBAEMYIO TEMY.

TpedoBaHus K COTEPKAHHIO KOHTPOJIbHOH PadoThI

B comepkaHuM KOHTPOJNBHOH paboThl HEOOXOMUMO TOKAa3aTh 3HAHHE pPEKOMEHIOBAHHOMN
JUTEPATYPHI 10 AAHHOW Te€Me, HO MPU 3TOM CJEAYeT MPAaBHIBHO MOJB30BATHCS MMEPBOUCTOYHHUKAMH,
n3beraTb Ype3MEPHOro HUTHUPOBaHMS. [IpH MCHONB30BaHUM LUTAT HEOOXOAMMO YKa3bIBATh TOYHBIE
CCBUIKM Ha WCIOJBb3yEeMbI MCTOYHHUK: YKa3aHUE aBTOpa (aBTOPOB), Ha3BaHHE PabOThI, MECTO M TOA
W3JaHUSA, CTPAHHLIBL.

B mpouecce paboThl HaA MEPBOMCTOYHUKAMHM 11eJIeCOOOpPa3HO AeaTh 3alyCH, BBIMMCKU a03alieB,
LIUTAT, OTHOCSIUXCSA K M3OpaHHON Teme. Ilpm m3ydeHHM CrielMambHON FOPUANUECKOH JIUTEPaTyphl
(MoHOTrpaduii, craTed, peleH3uid U T.1.) BAXXHO OOpaTHTh BHHUMAaHUE HA PA3JIUYHBIE TOYKU 3PEHUS
aBTOPOB IO HCCJIEAYEMOMY BOIIPOCY, Ha €ro NMPUBOJUMYK) aAPTYMEHTALMI0 WU BBIBOMBI, KOTOPHIMU
OTPOBEPTAOTCSI MHbIE KOHLIETILIUH.

KpoMe pekoMeHIOBaHHOW CHEIUANBbHOH JIUTEPATypbl, MOXKHO HCIIOJNB30BaTh  JIFOOYIO
TOTIOJHUTENBHYIO JINTEPATYPY, KOTOpas HEOOXOAMMA Ui PACKPBITUS TeMbl KOHTPOJBHOH pPabOTHL
Ecnu B mepuon HamucaHWs KOHTPOJBHOH pabOThHl OBUIM TPUHSTBI HOBBIE HOPMATHBHO-TIPABOBBIE
aKTbl, OTHOCSIIMECS K H3JIaraeMoil Teme, MX HeOOXOOUMO U3y4YUTh U HCIOJB30BaThb INPH €€
BBIITOJIHEHHH.

B koHIle KOHTPONBHOW pabOThl MPUBOAUTCS TMOJHBIA Oubnuorpaduveckuii  nepedeHb
UCTIOJIB30BAHHBIX HOPMATHBHO-TIPABOBBIX AaKTOB M CIELHANBHOH JUTepaTtypsl. JIaHHBIA CIHCOK
YCIOBHO MOXKHO TTOAPA3IAEITUTh Ha CIEAYIOINE YACTH:

1. HopMaTHBHO-TIPaBOBbIE aKThI (TAFOTCS [0 UX FOPUAHYECKON CHIIE).

2. YuebHukH, yueOHbIe mocoOus.



3. MoHnorpaduu, yueOHble, yaeOHO-TTPAKTHIECKHE TOCOOUSI.

4. Ilepuoauyeckas nevyaTh.

IlepBoucrounuku 1,2.3,4 naroTcs mo ajapaBUTy.

Odopmnenne OubIuorpapuUIecKix CChUIOK OCYIIECTBIISIETCS B CIASTYIOIIEM MOPSIIKE:

1. @amunus U MHULNWATBI aBTOPA (KOJUIEKTHB aBTOPOB) B UMEHHUTENLHOM maaeske. [Ipu Hanmuaum
Tpex U 0oJiee aBTOPOB JOMYCKAETCsl YKAa3bIBaTh (DAMIJIMK M MHUILIMAJIBI IEPBBIX JBYX U MOOABUTH «U
ap.». Ecnu kHUra HamucaHa aBTOPCKUM KOJUIEKTHBOM, TO CChIJIKA JEJIAeTCsl Ha HA3BaHUE KHHUTU U €6
penaktopa. PaMUIHIO ¥ MHULUABI PEAAKTOPA IOMEIIAIOT MOCIIe HA3BAHUS KHUTH.

2. [TonHOE Ha3BaHWE MEPBOMCTOYHIKA B MMEHUTEIILHOM MaesKe.

3. MecTto n3naHus.

4. I'on u3naHus.

5. O01mee koMU4YeCTBO CTpaHUll B padoTe.

CchUIKM Ha KYPHAJTBHYK) W TAa3€THYK) CTAThIO JOJIKHBI COAEPKATh KPOME YKA3aHHBIX BBIIIIE
TMAHHBIX, CBEJICHUS] O HA3BAHUH Ky PHAJIA WJIA T'a3eThl.

CcbuUlkM Ha HOPMATHBHBIA akT AenarTcs ¢ ykasanumem CoOpaHusi 3akoHOAaTenbcTBa PO,
UCKJIFOYEHHE MOTYT COCTaBJISITh CCBUTKM Ha POCCHIICKYIO Ta3ery B TOM Cllydae, €CJHU JaHHBINA
HOPMATHUBHBII aKT elie He onmybyinkoBan B C3 PO.

CchUIKM Ha UCTIONIB3yeMble TIEPBOMCTOYHUKH MOXKHO JENIaTh B KOHIIE KaXKIOW CTPAHUIIBL, JINOO B
KOHIIE BCeil pabOThI, HyMepalusi MOXKET HAYMHATHCS Ha KaKIOW CTPaHHULIE.

CTpyKTypHO KOHTPOJIbHAs pab0Ta COCTOUT TOJBKO M3 HECKOJBKUX BOMPOCOB (3-6), 6e3 rmas. OHa
00s13aTeNILHO JTOJI?KHA COAEPIKATh TEOPHUIO U MIPAKTUKY PACCMATPUBAEMOM TEMBI.

3. llopsiaok BbINOJHEHHSI KOHTPOJIBHOMH padoThI

KonTponbHas paboTa nsnaraercs JOrudecky MmocjieIoBaTeIbHO, TPAMOTHO M Pa300pUIHuBO.

Ona 00s13aTeIbHO JOJI’KHA UMETh TUTYJIbHBINA JUCT. OH COAEPKUT Ha3BaHUE BBHICIIETO yueOHOro
3aBENEHMs, Ha3BaHUE TeMbl, (AMUWINIO, WHUIHANBI, YYEHOE 3BaHHE U CTENeHb HAYYHOTO
pykoBoauTes, GaMIITUIO, MHULIUABI aBTOPA, HOMEP TPYIIIThL.

Ha cnenyromem nucTe MpUBOIUTCS COAEpPKaHUE KOHTpPosbHOU padorel. OHO BKIFOYAET B ceOsl:
BBEJICHHE, HA3BaHUE BOIIPOCOB, 3aKJIFOYCHHE, CITUCOK JIUTEPATYPHL.

Brenenne momxkHO ObITh kpaTkum, He Oojee 1 crpanuubl. B HEM HEOOXONMMO OTMETHUTH
AKTyaJIbHOCTh TEMBbI, CTEMEHb €€ Hay4YHOH pa3paboTaHHOCTH, MPEeaAMET UCCIIeOBAHMS, 1IeNIb U 3aJa4H,
KOTOpBIe CTaBsITCS B pabore. M3j0kKeHHEe KaKAOro BOMpOca HEOOXOAMMO HA4daTh C HAMMMUCAHUS
3aroJIOBKa, COOTBETCTBYIOLEMY OIJIABJICHUIO, KOTOPBIH JOJDKEH OTpa)kaTb COJEp)KaHHE TEKCTa.
3aroioBKM OT TEKCTa CIENyeT OTAENSATh WHTepBaimaMu. Kaxnblil 3aroioBOK 00s3aTEIbHO OJDKEH
NPEAIIECTBOBATh HEMOCPEICTBEHHO CBOEMY TEKCTy. B TOM ciywae, korma Ha O4YepemHOH
CTpaHHUILIE OCTAETCST MECTO TOJIBKO ISl 3arojIOBKa W HET MECTa HU JJII OJHOW CTPOYKH TEKCTa,
3aroJIOBOK HY>KHO IHUCATh Ha CIEAYIOLIEel CTpaHUIIe.

Wznarast BOMPOC, KakKAblii HOBBIA CMBICIOBOH ab3al] HeOOXOMMMO HA4aTh C KPACHOW CTPOKH.
3aKOHUYUTH U3JIO’KEHHE BOIIPOCA CJIeYET BIBOJIOM, HTOTOM I10 COAEPKaHUIO JAHHOTO pasjena.

Wznoxenne comepikaHus BCel KOHTPOIBHON pabOThI OJKHO OBITh 3aBEPIICHO 3aKIIIOUEHUEM, B
KOTOPOM HEOOXOIMMO JIaTh BBIBOJIBI MO HAMMMCAHUIO Pa0OTHI B IIEJIOM.

CTpaHuIlbl KOHTPOJBHOH pabOTHI MOJDKHBI MMETh HyMepanuro (CkBO3HOI). Homep cTpaHUIbI
CTaBUTCSI BHU3Y B MPABOM yrily. Ha TUTYJILHOM JTUCTE HOMEP CTPAHUIIbI He CTaBUTCS. ONTUMATBHBIN
00BEM KOHTPONIbHOH paboTel 10-15 cTpaHull MammMHOMUCHOTO TekeTa (pasmep mpudra 12-14) yepes
MOJIYyTOPHBIN MHTEpPBAj HAa CTaHAAPTHBIX JucTax (opmara A-4, mons: BepxHee —15 MM, HIDKHee —
15mmMm, neBoe —25mm, mipaBoe —10mm.

B Tekcre KOHTpoNbHOW pPabOTBI HE MOIMYCKAETCS TMPOM3BOJIBHOE COKpAIIEHHE CIIOB
(kxpome OOLIeTPUHSITHIX ).



Cpok BBINONIHEHUS] KOHTPOJIBHOW pPaboThl ompenensercs npenogasarenaeM. llo pesynbraram
MPOBEPKU KOHTPOJIbHAsE padoTa oleHuBaeTcss Ha 2-5 OajyuioB. B ciiydae OTpULIATENBHON OLIEHKH,
CTYZICHT AOJDKEH O3HAKOMUTBCS C 3aMEUaHHMSIMH H, YCTPAHUB HEIOCTATKH, IIOBTOPHO cAaTh padoTy Ha
MIPOBEPKY.

6.3. Marepuanbl AJis1 NPOBEJCHUSI TEKYWEro H MNPOMEKYTOYHOr0 KOHTPOJS 3HAHUH
CTY/IeHTOB

KonTpoJsb ocBOeHHSI KOMIIeTEHIHIT

Tabauua 6.2.

No Bua xourpoasi | Kourposanpyemsbie temsl (pa3aenni)) KomnereHunu, KOMImoOHEHTHI

m\n KOTOPBIX KOHTPOJIMPYHTCS
1. Koanoxsuym | Beenenue YK-1, OIIK-2, 1IK-3

OCHOBBI XUMHUYECKOM
TepMOAMHAMUKH PacTBOpBI
®azoBble, XUMUYECKUE U
aICOpOLIMOHHBIE PABHOBECHSI

2. Jx3amMeH Beenenue YK-1, OIIK-2, I1IK-3
OCHOBBI XMMUYECKOH
TepMOAMHAMUKH PacTBOpBI
®azoBblie, XUMUYECKUE U
ancoOpOLIMOHHBIE PABHOBECHS

6.3.1. Tekymuuii M HTOrOBbIH KOHTPOJIb YCIIEBAEMOCTH NMPOBOAUTCS B (popmMe KOJIJIOKBHYMOB.

TecThI AJIs TEKYIEro KOHTPOJISL:

1. Ecnm npu pa3IoKeHHH ISPXIIOPATA KAMUS, COTAACHO TepMoxuMIrieckoMy ypaBHCHHIO KC1041s) = KCl(1r) +20:
@ ArH® = 33 xJ[k, 06pa3oBanoch 10 MOIb KHCIOPOA, TO KOJHYECTBO 3aTPAYEHHOTO TEIIA PABHO kJhx

a)165, 0)132, B) 00, T) 660.
2. B COOTBETCTBHH C TEPMOXUMHYECCKHM YPABHCHHEM
FeOerp) + Hz a3 = Fea) + HoOqraz ArHC = 23 k/Ik, mia moaydenus 560 T skene3a HeOOXOANMO 3aTPATHUTE

KJI’K TETIOTHIL:

a)23, 6)115, B) 560, r) 230

3. Jmt momyueHus 22,4 1 (Hy.) aMmMmuaka no peakmud  Nogy +3Hz i =2NH3 -93.2 x/Ix, TpeOyercs 3aTparuTsb
KK TETIOTHI

a) 69,9; 0)139.8; B) 93,2;  1)46,6.

4. Pacrsop, coneprxammii 11,6 T Bemectsa B 400 r BoaBI 3amep3aet npu Temmeparype -0,93°C (KH0 = 1,86
rpaz.Kr/Moib). MoJspHas Macca pacTBOPSHHOTO BELIECTBA PABHA T/MOJIb.
a) 29.0; 0)58; B) 116; 1)87

5. Pacteop, comeprkammmii 12 T moueBuasl (Mr=60) B 100 T Bombl (KH,0 = 1,86 rpax.kr/moms). MomsapHas macca
PACTBOPEHHOTO BEIICCTBA PABHA T/MOJIb.



a) 29.0; ©0)58; B) 116; r) 87
6. PactBop, comepxammmii 15,6 T meamekTpommra B 100 T mustHmoBoro 3dmpa (Espupa = 2,12 rpam.Kr/MOIb),
3aKUIACT MpU TeMIepaTtype Ha 4,24 rpagyca BbIIIE, YEM YHCTBIN pacTBOpUTEIL. MOJIIpHAs Macca pacTBOPEHHOTO
BEINCCTBA PAaBHA T/MOJIb.

a) 78 6)156: B) 117 1) 39.

7. PactBop, coaepxamuii 4,6 r rimuepuna (Mr=92) B 100 Bompt (KBomer = 1,86 rpam.KI/MOIIb), 3aMEP3acT IpH
TEMIIEPATyPe:

a)-0,93; 6)-0,186;  B)-0,372; T1)-0,465

8. Pacteop, comepkammii 9,2 T atrmosoro cmupra (Mr=92) B 200 Bogsr (Keoxer = 1,86 rpam kr/mMojs), 3aMep3act
TIPHU TEMIIEPATYPE:

a)-1,86; 6)0,186; B) 1,86 T1)-0,186.

9. MompHas Macca HE3ACKTPOJIMTa, PacTBOp 6r koroporo B 100 mMi BoAbI kumut mpu  100,52°C pasna

I/MOJIb.
a) 10; 0)6; B)40; 1)60
10. KoHueHTparmst pacTBOpa TOKO3bl, kumsmero mpu 100,78°C  (EH0 = 0,52 Tpamkr/moms), paBHa
I/MOJIb.

a) 03; 6)15 805 1)l.

11. Jns Toro, 4ro0bl MOBBICHTH TEMTEPATYpPy KumeHHsA Boabl Ha 1,04°C Heobxomumo B 500 T BOABI PaCTBOPHUTH
r rmoko3el (Mr=180). (EH,0 = 0,52 rpaa.Kr/MOJTB)

a) 180; 6)90; B) 360; 1) 240.
12. Jlnx Toro, 4ToOBI MOBBICHTH TEMIEPATYPy KHreHUs pactBopa Ha 1,04°C HeoOXOmMMO YTOOBI KOHIECHTPALHS
PaCTBOPESHHOTIO BEIIECTBA COCTABHIIA Mos/KT (EH,O = 0,52 Tpaa.Kr/MOITh)
a) 0,5, 0)0.2; B) 2; r 1.

13. Jlnsa moTy4eHHs PACTBOPA STHICHIIHKOMLA, 3aMep3aromero mpu -37,2°C, neobxoammo B 500 T BOABI PACTBOPHTE
T 3TUacHT K0T (Mr=62). (EH,0 = 0,52 rpan.Kr/MOJIb)

a) 620; 6)310; B)930;  r)465.

12. OcMOTHUYCCKOC TABJICHHC pacTBOpa, coacprkamero 9.0 r rmoko3el  (Mr=180) B 500mx pactBopa mpu 298K,
paBHO Kl1a.

a) 123,9; 6)3715;  B)247.6; 1)5952.

13. OCMOTHYECKOE MJABIEHHE PACTBOPA T[IHLUEPHHA C MOJMPHOM KOHUeHTpauued 0,1 moms/n mpu 25°C
paBHO Kl1a.

a) 51,6; 0)123.8; B)01,9; 1)247,0.
14. {1 HecaMOMPOU3BOJIBHBIX MPOLECCOB 11 3aKOH TEPMOAMHAMUKH MOKHO MPEACTABUTH B BUJE!

a)AG =0; 0)AG <0; B)AG>0; a)AH =0.



14. Dnramnuu odpazosanus MgSO, COOTBETCTBYET TEILIOBOH 3(D(PEKT peakuuu:

Mg + S + 20, = MgS04
MgO + SO; = MgS04

Mg + SO2+02= MgSO4
MgO +8S +3/2 O,= MgSO,

15. HambompmeMy 3HAUCHUIO SHTPOIHH COOTBETCTBYET coctostHue H20:

HzO(rAg) npu 398K

H20(TB)) npu 273K

H20(TB_) npu 200K

HQO(MH) npu 273K

16. TIpu yeemueHuH Temueparypsl B cucteme CoHor + HoOry =C-HsOHy AH<O paBHOBECHE

HM3MCEHHUTCS HEOJHO3HAYHO,
CMECTUTCS B CTOPOHY IPOAYKTOB PEAKIIHH,
HE UBMEHUTCS
CMECTUTCS B CTOPOHY UCXOIHBIX BEILECTB.

IIpumepnsie eonpocet 011 cobecedosanus

1. OcHoBHBIE paznesnbl TepMOAMHAMUKH. OCHOBHBIE MOJIOXKEHUS.
2. UneanbHble U peaIbHBIE Ta3bl
3. C moMoIIbI0 KaKUX YPaBHEHUH COCTOSIHUS (U APYTHX METONIOB) ONHMCHIBAIOTCS Peaslb-
HbIe ra3bl? YpasHeHue Ban-nep-Banbca, pusudeckuii cmbicn a u b. Kosddumnuenrt
C)KMMaeMOCTH Z, BEJIUYUHA 7.
4. Tlepsbiii 3akoH TepmonuHamuku (0e3 BbiBoma). Uro Ttakoe ¢yHkuus cocrosHus? Kakumu
MaTeMaTHYeCKUMH CBOMCTBaMHU OHa obyanaet?
5. 3akon I'ecca u 1Ba ci1eaCTBUS U3 HETO.
6. 3akoH Kupxrodda. ITpumep.
7. Jlemma KapHo u ee oOcyxaeHue.
8. Bropoii 3ak0oH TepMOnUHAMUKH B A depeHInatbsHOM 1 HHTErpaibHOM Bue. Pas-
MEPHOCTD S, MPUOIM3UTENbHBIA (PU3NIECKUN CMBICI.
9. ®opmyna bonprimana nuist SHTponHH, PU3HUECKUN CMBbICT W.
10. Iloctynar I1nanka.
Bapuanm 2
1. VpaBuenue I u66ca-I"enbmrospua u ero GU3NIECKHiA CMBICI AJIST XUMHUYECKUX PEAKIIHHA.
2. ®@yHpaMeHTanbHOe ypaBHeHHe [ mb0ca Uit OTKPBITBIX CHCTEM, XMMUYECKHIA TOTEHITHAT.
3. CriocoObl BbIpaKeHNsT KOHIIEHTPALIUHI B PACTBOPAX.
4. 3axkoH Payns (moHMXeHHe NaBJIeHUS Tapa HaJ pacTBOPOM), TpaduuecKkast HIUTFOCTPALIUS.
5. TlonoxwuTenbHbIE W OTPULIATENIbHBIE OTKJIOHEHHs OT WACAJbHOCTH (3aKkoH Paymst) crpadukamu u
MPUYHMHAMU OTKJIOHEHUH.
6. Obwiee paccMOTpEeHHE KOJUTMTATUBHBIX CBOHCTB PacTBOPOB (¢ popMyaaMu, HO Oe3 BHIBOAOB).
7. TepmonuHamMuueckas KJIAaCCU(PUKALUA pPAacTBOPOB (aTepMajibHbIE, peryJsipHbE, OECKOHEYHO
pa30aBJIeHHBIE).
8. 3axoH I'eHpu pacTBOpeHUs ra3oB B KUAKOCTSIX. CBsI3b € 3aKOHOM Payns.
9. Bropoii 3akoH KoHoBanoBa. A3e0TpOInHbIe CMeECH.
10 . ITonsTus: ¢asa, KOMIOHEHT, TEPMOJUHAMUYECKAsT CTETIEHb CBOOOIBI.



Bapuanm 3
1. ITpasuiio ¢a3 I'mb6ca Oe3 BbIBONA (pa3TUYHBIE CITyYan).
2. lnarpamma BOJbI, CEpbl, OOCYKISHHE MO MPaBuiIy ¢as.
3. JmuarpamMma cOCTOsSIHUS OWHApHOH CHUCTEMBI C SBTEKTHYECKOH TOuYkOW. JluarpamMma COCTOSIHUS
OuHapHOI1 cucTembl Trma curapbl. Korna oHu HaOmomar0Test (C TOYKH 3pEHUsT B3AUMHON PaCTBOPUMOCTH
IBYX BEIIECTRB)?
4. 3akoH neiictBusi mMacc. Pa3nuyHble BUIBI KOHCTAHT PABHOBECHS] MPU T'OMOTE€HHBIX PEAKLMUSX, MPH
TeTEPOreHHBIX PEAKLISIX C yUacTHEM TBepAOH (a3bl.
5. YpaBHeHHe H30TepMbI XuMHUecKol peakuuu Bant-I'odda, ero oObscHEeHNE U TPUMEHEHNE.
6. CtannapTHbIN H300apHBIA MOTEHIMAT XUMHUYECKONW PEAKLIUU B €r0 CBsI3b C KOHCTAHTOH PaBHOBECHSI.
7. Pacuer Kp npu 298 K.
8. YpaBHeHuUs n300apbl M U30XOPbl XUMHUYECKOH peakiuu (0e3 BeiBOAA), rpadudeckoe oToOpakeHue.
9. Dueprus ['enbmronbiia F v ee monmubiid auddepeHmnalt.
10. Dueprus I'nddca G u ee monubIil nupdeperua.

Ilpumepur 3a0anuit KOHMPOILHBIX PAOOM
Bapuanm 1

1. Koncranra paBHoBecust peakuuun CO + H2O = CO:z2+ Hznpu 800 K pasna 4,12. Cmecs,
conepxamas 20% CO u 80% H:0, narpera no 800 K. Onpenenute coctas cmecu (%) npu
JOCTHKEHUH PAaBHOBECHS U BBIXOJ BOJOPO/IA, €CJIU B3ST | KI BOJASHOTO napa.

2. B BOmHOM pacTBOpEe COnIEp’KaTCs HOHBI JIMTHS, Kaius, Oapusi, XJOPHI- M HHUTPAT-HOHBL
CKOJIBKO COCTaBHBIX YacTel U KOMIIOHEHTOB B cucteme. OnpenenuTe BApUAHTHOCTb CUCTEMBI.

3. Omnpenenute KOoHCTAaHTy paBHOBecus peakunu SO2+ 2 Oz = SOz npu 770 K, ecnu nmpu 500 K
Kp=588,9, a TeruoBoii 3¢pdext peakunu B 3TOM quanazoHe Temneparyp paseH (— 99,48) xJIx.

4. Ilpu cuHTe3e aMMHAaKa B ONPEEIEHHBIX YCIOBUSIX B PABHOBECUH HaxXOAATCs |
MOJIb BOJOPOAA, 2 MOJIb a30Ta U 8§ MOJIb aMMHaKa. PaccuntainTe KOHCTaHTY
pasHOBecus Kc. Bo CkobKO pa3 uCXOQHbIe KOJIMYECTBA a30Ta U BOAOPOAa
OosblIe paBHOBECHBIX UX KOJIHYECTB?

5. UYemy paBHa Teruiora ucnapenus ptytu npu 330°C, ecnu gaBiieHHE HACBHIIEHHOTO Napa pTyTH
npu 510l Temnepatype pasHo 61,3 klla, a Temnepartypa kunenus prytu npu 101,3 xlla pasna
357°C?

Bapuanm 2

1. Ilpu narpesanuu cmecu CO2 u Hz B 3akpbiTOM cocyae ycraHaBiauaercs: pasHoBecue CO2 +
Hz = CO + H20. Koncranra pasHosecust ipu 850°C paBHa eaunuie. Kakas maccosas nons
(%) CO2 nogsepruercs npespatienuo B CO npu 850°C, ecnu cmemars 1 moiap CO2 1 5 Monb
Hy?

2. Temnora ucnapenus Boasl npu 100°C pasua 40585 Jlx/monb. Ilpu kakoi Temmepatype
Oynmer KuneTb BOJa, €CIH AaBJICHHE YBEIUYUTD B 2 pasa’?

3. Haiitn usmenenne sueprun 1'n66ca msa peakuuu 4HCI + O2 = 2H20 + 2Cl2 mpu 252°C,
ecin Kp= 4,84 - 1073, [TapuuanbHble JaBICHUS KaK HadaJbHbIX, TAK U KOHEYHBIX BELIECTB
pasubl 101325 ITa.

4. Ucxonnble KOHLEHTpau okcuaa yriepoaa (1) u mapoB Bozmbl cOOTBETCTBEHHO paBHBI 0,08
Mosib/n. Beruucnure paBHoBecHble koHueHTpaunu CO, H20 u Hz B cucreme CO + H20 =
CO2+ Hz, ecmu pasHOBecHass koHmeHtpamms CO:zokasamace pasHoit 0,05 ™omb/m.



Paccunraiite KOHCTaHTY PaBHOBECHUS PEAKLINML.

5. Ionb3ysick mpaBuiIoM (a3 HATH YUCIIO CTereHell cBOOOIbI, KOTOPBIM O0JIaaeT CUCTeMa,
COCTOSIIAsT U3 PACTBOPOB XJIOPHIA KaJIMsl U XJIOpUAa HaTpust B mpucyTcTeuu Kpuctamios KCl
Y NapOB BOJBIL.

Bapuanm 3
1. OnpenenuTe paBHOBECHYIO KOHIIEHTPAIIMIO BOIOPO/A B PEAKIHH; 2HI =H; + Iz, ecnin
ucxonHast kouuentpamus HI cocrapnsina 0,55 monb/n, a KOHCTaHTa paBHOBecus K¢ =

0,12.
2. 3akpbITblii BOAHBIA PacTBOpP COAEPKUT B CBOEM COCTaBE XJIOPHUIbI MarHus, KajbLuf,
crponuus. Kakoe MakcumanpHOe 4ncio (a3 MOKET MMETh TaHHAas cucTema’?
3. Ilpu B3auMonencTeuu BOAOPOAA U HOAOM yCTAHABIUBAETCS PABHOBECHE:

H,+ I, = 2 HI. Koncranta paBHOBecus BhIpaxkaercsi ypasHenuem Kc= C? (HI) / C(Ha) -
C(I). ITokaxkute, 4TO 3TO COOTHOLLIEHUE HE TPOTUBOPEUUT npasuiy as.
4. Ompenenure cOCTaB cMeCH K MOMeHTY pasHoBecust st peakuun CO + H20O = CO2 + Ho,
€cM u3BeCTHO, 4ro npu Temneparype 930,5 K koncranra paBHosecusi pasHa Kc= 1 u no
peakuuu B cmecu 0bu10 110 1 Mosie CO u H20.
5. Kakast 3aBUCHMOCTb MEXKAY AABIECHHEM U TEMIIEPATyPO IJIaBJIEHUs] HANOOJIee TUITMYHA JJIST
OonpmmHCTBA BemecTB? IloueMy y BOOBI M HEKOTOPBIX OPYTHUX BEIIECTB 3Ta 3aBHCUMOCTH
HOCUT ApYroi xapaxrep?

Bapuanum 4

1. Ipu 823 K u 1 arm u3 1 moap CO u 1 moap Clz K MOMEHTY IOCTHIKEHHsI PaBHOBECHSI
obpasyercs 0,2 monb COCl2. Onpenenurs Kp u Kc peakiuu CO + Clz = COCla.

2. Chopmymupyitite mpasmio (a3 [ubdbca. Onpenenure 4ucio crerneHedl CcBOOOABI s
CEAYIOIIEeH HEOIHOPOIHOW CHCTEMBI. pacTBOp cyibdara HATPUs, KPHUCTAUIBI CyibdaTa
HaTpus, kpuctaisl NaxSO4 - 10 H20, napst BoabL

3. B cocrosHun pasHoBecusi cuctembel CO2+ Hx= CO + H;O peakuuoHHas cMmech uMena
o0bemubIil cocTaB: 22% CO2, 41% Hz, 17% CO, 20% H20. Boruucaure Kpu Kc mist aToi
peakuuu nipu 1900 K u nasnenuun 98501 Ila.

4. Onpenenure COCTaB CMECH B MOMEHT PaBHOBECHUS IUJIsl PEAKLIMH, TPOXOAIIEH B TOMEHHON
neun FeO + CO = Fe + COo, eciu pu T = 1273 K xoHCcTaHTa paBHOBECHs paBHa 2,5.

5. Paccumraiite Kpu Kc s peakmum PCls = Clz+ PClzmpu 500 K, eciu x MoMeHTY
paBHOBecusi ipoauccoruupoaio 54% PCls, a ucxonnas konuentpauwms PCls, 6pi1a paBHa 1
MOJIB/JI.

Bonpocet k sxzameny « XHMHYECKAS TEPMOJHHAMHKA H ®A30BBIE PABHOBECHS»

1. ArperatHeie coctosiHus BemecTBa. [IoHsTHe 00 MmeanbHbIX U peanbHbIX razax. OCHOBHBIE
MOJIOKEHUST MOJIEKYJISIPHO-KMHETHYECKON Teopuu ras3os. Pacnpenenenue 4acTul no CKOPOCTAM
ux newkeHns. Cxopoctd: Hauboyee BeposiTHasE NPH [aHHOHW TeMIeparype, CpemHss

apupMeTHIecKasi ¥ CPEIHsIsI TEOMETPUIECKas.



2. VYpaBHEHHE COCTOSIHUS HOEANBHOrO ras3a. BeIBOA YHMBEPCAJIBHONW Ta30BOH MNOCTOSHHOMN.
Hsorepma nneanpHOro rasa.

3. OcHOBHBIE 3aKOHBI UAcaNbHBIX Ta30B:; boinsg- Mapuorra, lapns, ['eii-Jlroccaka. Uzotepmer,
n300apbl U U30XOPBI UACATBHBIX T'a30B.

4. PeanpHble raszel. YpaBHeHue Ban-nep-Baanbca. M3orepma peanbHoro rasa. Ilonstue o
KpUTHUECKUX napaMerpax. [IpuBeneHHble napameTpol.

5. T'azoBble cMecu. 3akoH [anbrona. [lapiuanbHbie BETUYUHBL

6. OcCHOBHblE MOHATUS M BEIUYMHbI TepmoauHamuku. Cucrema B TepMoiauHamuke. Turbl
cucreM. Pa3a, KOMIOHEHT, NapaMmeTpsl, QYHKIUN COCTOsIHUA. IHTEHCHBHBIE U SKCTEHCHBHBIE
napameTpabl.

7. AbGcomortHas Temneparypa. @ynkiunm cocrosHus. Ilomstue mnpomecca. PaBHOBecHOe,
CTaLlMOHAPHOE W MEPEXOAHOe COCTOSHUS cuctembl. L{ukmmueckue mpoueccel. ObOpatumbie u
HeoOpaTHMBbIE MTPOLIECCHL.

8. Hynesoii 3akoH TepmMoanHaMuku. PaBHoBecue. 3aKOH TEPMUYECKOTO PABHOBECHSI.

9. Pabora mpouecca. M3mepenune paboThl B pasiu4YHBIX mporeccax. Pabora pacimupeHwus
U/ICATbHBIX Ta30B B H30TEPMUYECKUX, H300aPHBIX, H30XOPHBIX U aquadaTHUECKUX MPOLeccax.

10. IlepBbiii  3ak0H TepMomuHaMuku. CMBICT ero, OCHOBHbIe (GopMynupoBku. IloHsTHE
BHYTpEeHHel dHepruu. Marematuyeckoe BbIpask€HUE MEePBOro 3aKOHA TEPMOIMHAMUKH.

11. [TepBBIii 3aKOH TEPMOAWHAMUKH ISl M300apHBIX M H30XOPHBIX MPOLIECCOB. JHTAJNBITHS.
TernoTra npu MOCTOSTHHBIX AABJIEHUH U 00bEME.

12. Tennoemkocth. Cpennsist TeroeMKocTb. Mossipaast TeroeMkocTb. Cp u Cy.

13. Tepmoxumus. 3akoH 'ecca. [Tonsitue, popmynuposka.

14. Pacuern! TeruoBsix 3¢ dexkToB xumudeckux peaknwid. Ilepoe ciencreue u3 3akoHa I'ecca.
[TonsiTue TenuoeMKkocT 00pa3oBaHust. ATOMHAs TEIUIOTa 0Opa30BaHUs.

15. Temnora cropanus. Bropoe cnencreue us 3akoHa ['ecca. 3akon Kupxroda.

16. DHeprus xumuueckux cpsizell. TpeTbe cneacTsue u3 3akoHa ['ecca.

17. Bropoe Hauajgo TepMOAMHAMHUKU. 3ajaqu, peuiaemble 1 W 2 HayaloM TEpMOAMHAMUKH.
ITonaTHE CaMONPOU3BOJBHBIX NpOLEcCOB. POPMYIUPOBKH 2 3aKOHA TEPMOAUHAMUKH.

18. IlpuHUMNT AEWCTBUSA TEIUIOBOM MAaIUHBL. BBIBOJ TepMOIMHAMUYECKOrOo KO3 uULIneHTa
MOJIE3HOTO AeUCTBUSA (K.I1.]1T.).

19. O6parumerii nmukn KaprHo. Marematnueckoe BbBIpaK€HHE 2 3aKOHA TEPMOAMHAMUKH.

OHTpOnusL.



20. ITonsitne 06 »>HTpONHMH. DHTPOIHUS KaK Mepa HAMPaBJICHHOCTH TMPOIEcca W Tpeaesia ero
MPOTEKAHUS.

21. ®opmyna bonbrmana. DHTpormms OOpaTUMBIX M HEOOpAaTUMBIX TMpoLeccoB. 3meHeHue
SHTPOMNHUU B HEKOTOPBIX PABHOBECHBIX MPOLIECCAX.

22. O0mue COOTHOIIEHMSI.

23. XapakTepuctuieckre QyHKIUN 1 TEPMOTUHAMUYIECKHIE TOTEHIHUANBL. JHEPrus | enbMrosbia
WJIU U30XOPHBIN MOTEHLUAT.

24. Dueprus ['ub6ca mmm n3odapHbIil noteHnMan. Kputepun caMonmpou3BOIBHOTO MPOTEKAHUS
mpouecca.

25. dF u dG kak mepa paBHOBeCHSI.

26. YpaBHeHnust Macksenna.

27. TpeTbe Ha4YaNO TEPMOIUHAMHUKH WM TEIUIOBasi Teopema HepHera. MakcumanbHast paboTa u
XHUMHYECKOE CPOACTBO.

28. Ilonsitme o pacrBopax. PactBopurens U pacTBOpeHHOe BemiecTBO. Kiaccudukarus
pacTBOpoB mO arperatHoMy coctosiHuio. CompBatanus. CriocoObl BbIpaKEHUS! KOHIICHTPALUU
PacTBOPOB.

29. Cy1HOCTh IpoLecca pacTBOPEHHUSI.

30. PactBopuMOCTb Tra3oB B JKHUAKOCTSX. 3akOH I'eHpu U ciencTBus M3 Hero. 3aBUCHMOCTb
PacTBOPUMOCTH OT TEMIIEPATypPhbl U HAIM4YUs TOCTOPOHHUX NMpuMeced. PacTBOpUMOCTb TBEPABIX
BELLECTB B JKUJKOCTSX.

31. BsauMHasgs pacTBOPUMOCTb >kMAKOCTeH. Ilpumep oOrpaHu4eHHON pPaCcTBOPUMOCTH [BYX
KUIKOCTEH (CHCTeMa aHMJIMH — BOJA).

32. PazbaBrnennble pacTBopsl. Juddysus u ocMoc B pacTBopax.

33. Ocmoc. OcMmoTuueckoe AaBieHne. MeToabl H3MepeHHs] OCMOTUYECKOTO 1aBJIEHUS.

34. IlonnmxkeHue naBJICHUS HACBILIEHHOro mnapa pactBopurens. Ilepswiii 3akoH Payns, ero
MaTEMaTUYECKOE BBIPAKECHHE.

35. Temnepatypsbl 3aMep3aHus U KUIIEHHs pacTBOPOB. BTopoii 3akon Payus.

36. CpolicTBa pa3baBieHHbIX pacTBOpOB. 3akoHbl Payns, ['enpu, Bant-I'odda. ['paduueckoe
MIpenCTaBJICHNE 3aKOHa Pays.

37. IlonoxuTenpHble U OTPULIATENbHBIE OTKJIOHEHMs OT 3akoHa Payns.

38. AktuBHOCTh. KO3 (PUIIEHT aKTHBHOCTH.



39. [lmarpamma paBHOBECUS XXMAKOCTb - MNap B OWHapHbIX cucTemax.  [epBbli  3aKOH
KoHoBasioBa. [jmarpammMa «faBneHne — cocTaB CUCTEMbI». MpaBuIO pblyara.
40. ®pakunoHHaA neperoHka. lcnapeHne U1 KOHAeHcalMsi pacTBOPOB Ha Auarpamme
«TemnepaTypa KuneHns - coOCTaB pacTBopa».
41. BTopoit 3akoH KoHoBanoBa. A3e0TPOMHbIe PacTBOpbl..
42. CuCTeMbl TOMOreHHble © reTeporeHHble. ®aza. KomnoHeHT. CTeneHb CBOOOAbI B
(PM3NYECKMX U XUMUYECKUX cucTeMax. paBmno gas.
43. PaBHOBecuHe B OLHOKOMMOHEHTHbIX cucTeMax. Juarpamma COCTOAHUA BOAbI.
44. PaBHOBecWe B OAHOKOMIMOHEHTHbIX cucTeMax. [uarpaMmma COCTOAHWUSA Cepbl.
45. PaBHOBecMe B [BYXKOMMOHEHTHbIX cucTeMax.  [lOHATME O TEpPMMYECKOM aHanuse.
[Jnarpamma nnaskoctu Bi-Cd
Tembl KypcoBbIX paboT:
1). Mpaswuno a3 M'66ca
2). PaBHOBeCHble COCTOAHMA NPK (ha30BbIX Nepexodax
3). PaBHOBeCMe a3 - XXWAKWIA pacTBOP B ABYXKOMMOHEHTHbIX CUCTEMax
4). 3aBMCUMOCTb PaCTBOPMMOCTU ra3oB B XXMAKOCTAX OT NPUPOAbI rasa u pacTBOPUTENS.
5). 3aBUCMMOCTb PaCTBOPMMOCTM Fa30B B XXMAKOCTAX OT AaBNEeHMS.
6). 3aBMCMMOCTb PaCTBOPUMOCTM ra30oB B XXMUAKOCTAX OT Temnepartypbl
7).PaBHOBeCME XXMUAKOCTb — XXUAKOCTb B BYXKOMMOHEHTHbIX CUCTEMAX.
8). PaBHOBecue nap - XXUAKWIA pacTBOP B ABYXKOMMOHEHTHbIX CUCTEMAX.
9). PaBHOBecue Map—XWAKWA pacTBOpP B CUCTEMAX C HEOrpaHWYeHHON B3aMMHOIA
PacTBOPUMOCTbHO XXWAKOCTEN.
10). PaBHOBecue nap — >KMAKWIA pacTBOp B CUCTEMax C OrpaHWYeHHOM B3aMMHOM
PacTBOPUMOCTbHO XXMAKOCTEN.
11.  PaBHOBecve nNap—XWAKWIA pacTBOP B CUCTeMax C B3aWMHO HepacTBOPMMbIMM
XNLKOCTAMM
12. TepmogvHamuKa W CTPYKTypa peLleHus, MEeXMOEKY ISPHbIE B3aUMOLENCTBMA B
pacTBopax — TepMOAMHaMUYECKMEe UCCeA0BaHNSA, CMEKTPOCKOMUYECKNE N TEOPETUYECKME.
13. CnekTpoCKOMuYyeckne WCCnefoBaHMs M MEePBONPUHLUMMHBIX PacyeToB, KacaloLimxcs
rmgpataymm HeaneKTponMTOB, 3/MEKTPO/IMTOB W rugpataums ruapogpobHoi, B TOM uucne

COEAMHEHNIA BUONOTNYECKOr0 3HAYEHMS.



14. MopenupoBaHHE BOIHBIX PACTBOPOB MOJEIBHBIX BEIIECTB U OMOJIOTHYECKUX MOJIEKYII C

IOMOIBIO MOJ'IGKy.]'ISIpHOfI AUHAMUKH.

15. HccnenosaHue TEpMOAMHAMUYECKMX CBOWCTB U CTPYKTYPBI COJIbBATUPOBAHHBIMU

HOHOB, 0COOEHHO KATHOHOB METAJIIOB.

16. XapaKTepUCTUKH MEXMOJIEKYJIAPHBIX

B3aUMOJCUCTBUI B JBYXKOMITOHEHTHBIX

PacTBOPUTEJISX.

17. DnemeHTapHasi TEOpUsl AKTUBHBIX CTOJIKHOBEHU.

Tekymuii KOHTPOJb MPOBOIUTCS CHUCTEMATHYECKH B Yachl ayJUTOPHBIX 3aHSITHH WM BO BpeMsi
ayUTOPHOM CaMOCTOSITEIBHON padoThl 00y4aromuxcst. PyOeKHbIl KOHTPOJIb MPOBOAUTCS ¢ MIOMOIIBIO
OTHENBHO Pa3pabOTaHHBIX OIEHOYHBIX CPEACTB. [IpOMEKYTOYHBIN KOHTPOJb OPraHU3OBBIBAETCS HA

OCHOBE CYyMMHPOBAHUS TAHHBIX TEKYIIEro 1 pyOesKHOrO KOHTPOJIS.

Kputepun oueHkn npomMexyTo4HOH aTTecTauuu B opme IK3aMeHa

Tabauya 6.3.

Onenka

XapakTepucTuka Tpe0OBaHHM K pe3yjbTaTaM aTrTecTanuu B dopme
JK3aMeHa

«OTanuHO»

Teoperndeckoe coxmepkaHHe Kypca OCBOEHO IIOJHOCTBIO 0Oe3 mpo0enos,
CHCTEMHO U TIyO0OKO, HEOOXOOMUMBIE TPAKTHUECKHE HABBIKU pPabOTBI C
OCBOCHHBIM MaTepHajioM C(OPMHUPOBaHbI, BCE MNPEAYCMOTPEHHbIE pabouei
yueOHOI nporpaMMoi y4eOHBIE 3alaHUsT BBIIOJHEHBI O€3yMPevHO, KaueCTBO UX
BBIMOJIHEHHSI OLIEHEHO YHCIIOM 0aJlyIoB, OJIM3KIM K MAKCUMYMY.

«Xopouo»

Teopernueckoe conep’kaHMe Kypca OCBOGHO B IeloM 0e3 mpoOenos,
HEOOXOAMMbIE MPAKTUYECKHE HABBIKM PabOThl C OCBOEHHBIM MAaTepHaiOM B
OCHOBHOM C(POPMHPOBaHBI, NMPEAYCMOTPEHHBIE pabouell yueOHOH mporpaMmon
yueOHbIE 3aJaHUsl BBIMIOJHEHBl C OTAEJIbHBIMH HETOYHOCTSIMH, Ka4eCTBO
BBITIOJIHEHUS] OOJIBIIMHCTBA 3aJaHHI OLIEHEHO YHCJIOM OajljioB, OJM3KUM K
MaKCHMyMY.

«Y 1oBAETBOP
UTECJIBHO»

Teoperndeckoe comepskaHue Kypca OCBOEHO OOJblLIeH 4acTbiO, HO MPOOeTbl He
HOCSIT CYIIECTBEHHOTO XapakTepa, HeOOXOIUMbIE MPAKTUIECKHE HABBIKK PaOOTHI
C OCBOCHHBIM MAaTEpPHaJOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO
NpeayCMOTPEHHBIX — pabouelt  y4ueOHONW mporpamMMoil  ydeOHBIX — 3ajaHHd
BBINOJIHEHBI, OT/IEJbHBIC U3 BBIMOJHEHHBIX 33aHUN COepIKaT OUTHOKH.

«Heynosners
OPUTEJIBHO»

Teoperndeckoe comepxaHue Kypca OCBOEHO YaCTUYHO, HEOOXOAMMBIE HABBIKU
padotel He cdopMupoBaHbl WIM CHOPMUPOBAHBI OTHENBHBIE W3 HHUX,
OONBLIMHCTBO MPENyCMOTPEHHBIX padoueil yueOHOH mnporpaMmMoi y4eOHBIX
3alaHUH HE BBIMOJIHEHO JHOO BBINOJHEHO C TPyOBIMH OIIMOKAMH, KaueCTBO HX
BBIMOJIHEHHSI OLIEHEHO YHCIOM 0ajuioB, OJM3KIM K MUHAMYMY.




7. YUYEBHO-METOANYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUE
JUCIIUIIINHBI
7.1. YueOHas iuTeparypa:

a) OCHOBHAasl JIUTEpaTypa

a) OCHOBHAs JHUTepaTypa:
1. @usuyeckas xumus. B nByx kuurax. /Ilox pen. K.C. Kpacuosa. M.: Beicimas mikona,
1995r., 2001. Ctpoenue BemecTBa. TepMonuHaMuka.
2. Ctpombepr AT, JI.IT. Cemuenko. @usndeckast xumusi. M. Boicias mkomna, 1999r.
3. TMontopak O.M. TepmoauHamuka B ¢pusnydeckoit xumun. M.: Beicmas mkoma, 1991r.
4. Kynpsimos U.B., Kaperaukos I'.C. C6opHUK puMepoB 1 3a1a4 1Mo GU3NIECKOH XHU-

mun. M: Beicinas mkosna, 1991r.

0) 10MOTHUTEIbHASA JIUTEepaTypa

1. Kypc ¢pusnueckoit xumuu. T.1ITox pen. A.U. I'epacumosa. M.: Xumus, 1973r.
KapaneresHu M. X. Xumnueckas repmoaunamuka. M: Xumus, 1975r.

Hanamsnec @., Onbeptu P. @usndeckast xumus. M.: Mup, 1978r.

el

CmupnoBa H. A. MeTozp! CTaTUCTUYECKOH TEPMOAMHAMUKY B (PU3UUECKON XMMUU.

YuebHoe nocobue. 2-oe u3ganue, nepepad. U JOIMOIH.

7.2. AnTepHeT-pecypchbl

http:/fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hayunast snexTponnas bubnrnoreka
http://elibrary.ru/default.asp Poccuiickas HaumoHanbHast Oubdanoreka
http://primo.nlr.ru http:/mbmgu.rudnexrponnas 6ubanoreka Poccuiickoii
roCyJIapCTBeHHOH OuOIMoTeKN

7.3. IIporpammHoe oGecrieueHue

YHuBepcuter o0ecredyeH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOIO M CBOOOJHO
PacIpoCTPaHsIeMOro IPOTPAMMHOTO O0€CIIeueH s, B TOM YHCJIe OTeUeCTBEHHOTO MIPOU3BOACTBA.

Kaxnpiii obyuarommiics B TedeHHe Bcero mnepuoma oOyueHHs odecneueH HHIUBHIYaJTbHBIM
HEOTPaHMYEHHBIM JIOCTYTIOM K 3JIEKTPOHHOW MH(POPMALIMOHHO-00pa30BaTEIbHON Cpeie YHIUBEPCHTETA
u3 moOOi TOYKH, B KOTOPOW HMeEETCsl NOCTyN K HH(OPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOH CeTH


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%25253A%25252F%25252Ffizrast.ru%25252Fsitemap.html
http://www.don-agro.ru
http://www.don-agro.ruhttp://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/
http://elibrary.rsl.ru
http://elibrary.ru/default.asp
http://primo.nlr.ru

«MHTEpHET» KaK Ha TepPUTOPUM YHUBEPCUTETA, TaK U BHE €e.

YHuBepcUTeT  06ecriedeH  CAeAyOWMUM  KOMMIEKTOM  JIMLEH3MOHHOTO  MPOrpaMMHOro

obecneyeHus.

1. JINLEH3MOHHOe nporpaMMHoe obecrieyeHne, ncnosb3yemoe B HITY

1.1. Microsoft Windows 7
1.2. Microsoft Office 2007

1.3.MporpammHsbIin Komnneke MMWC “BusyansHas CTyams TecTupoBaHus”

1.4. AHTMBMpYyCHOoe MO Eset Nod32
1.5.CnpaBoyHo-npaBsoBas cucteMa “KoHCynbTaHT”
1.6.CnpaBoyHo-npasoBas cuctema “I"apaHT”

Hapsgy ¢ TpaguUMOHHBIMK U3AAHUSMU MarucTpaHTbl U COTPYAHWUKN WMET BO3MOMXHOCTb

NoJib30BaTbCA 31IEKTPOHHBLIMW MNO/THOTEKCTOBbLIMU 6aszamu JaHHbIX:

Ha3saHue pecypca
JNeKTpoHHas 6ubnmMoTeka OHMaMH «EAMHOE OKHO K
06pasoBare/ibHbIM pecypcam»
«Ob6pasoBaTe/bHbIN pecypc Poccums»
deaepanbHbIi  06pa3oBaTENbHbIA  MOPTAT:  YUPEXAEHMS,
nporpaMmel, ctaHgapTsl, BY3bl, TecTol EIM3, TMA
deaepanbHbIi  LUEHTP  MHHDOPMaLMOHHO-006pa30BaTe/IbHbIX
pecypcos (PLINOP)
96C "KOHCYJ/IbTAHT CTYOEHTA". 3neKTpoHHas
61bNnMoTEKA TEXHUYECKOIO BY3a

3patenscTBo «J1aHb». ANeKTPOHHO-6MBNNOTEYHAs
cucTema

Pycckas BupTyanbHas 6ubnnoTeka

3patenscTBo «JTaHb». ANeKTPOHHO-6M6/1M0TeYHas
cucTema

ExXeHefleNlbHUK  Haykun 1 obpasoBaHus HOra Poccuun
«AKagemusa»

HayuHas anekTpoHHast 6ubnmnoTeka «e-Library»
ANeKTPOHHO-6MbnoTevHas cuctema IPRbooks
SNEeKTPOHHO-CMNpaBoYHad CcuUcTeMa [OKYMEHTOB B cepe
06pa3oBaHUs «VH(hopMno»

VHbopmaLmoHHo-NpaBoBas cuctema «KOHCYbTaHT-Maocy

NHhopMmaLIMOHHO-NPaBoBas cucTeMa «apaHT»

ANeKTPOHHO-6M6NMOTeYHas cucTeMa «HOpanT»

7.4. MaTeprasibHO-TEXHMYECKOe 06ecrneyeHne y4yebHoW AnCUMNINHbI

Tabnuuya 7.1.

Ccbinka/goctyn
http://window. edu.ru

http://school-collection.edu.ru
http://www.edu.ru -

http://fcior.edu.ru -
http://polpred.com/news
http://www.studentlibrary.ru -

http://rvb.ru -
http://edanbook.com -

http://old.rsue.ru/Academy/Archives/Index.htm

http://elibrary.ru/defaultx.asp -
http://www.iprbookshop.ru -
http://www.informio.ru

CeTeBaa Bepcusd, [OCTyMHa CO BCeX

KOMMNbIOTEPOB B KOPMOPaTMBHOW CETU

NHrl'y

CeTeBaa Bepcusd, [OCTyMHa CO BCeX

KOMMNbIOTEPOB B KOPMOPaTMBHOW CETU

NHrl'y

https://www.biblio-online.ru
«XMMUYecKas


http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru
https://www.biblio-online.ru

TEPMOIMHAMHKA U (Pa30BbIE PABHOBECHS»

MarepuajibHO-TeXHHYECKAsi 0a3a YHHBEPCHTETA TMO3BOJsIET O0ECleunBaTh KaueCTBEHHOE
MPOBEACHHE TEOPETHUECKUX M MPAKTHYECKUX 3aHSATHIA.
[epedeHp HEOOXOMUMBIX TEXHHYECKHX CPEACTB OOYYEHHs], UCTONb3YeMbIX B yueOHOM mporecce
U151 OCBOGHUST UCLUIIIMHBI « XIMUYeCKasi TEPMOMHAMIKA U (a30Bbie paBHOBECHS)
® KOMIIBIOTEPHOE 1 MyJIbTUMEAHIHOE 000PYAOBaHUE;
® BHJEO- U AyAHOBH3yaAJIbHbIE CPEACTBA OOYUEHHS U Ip.
Hcnonb3yemoe o0mee W CHelUaTU3UpOBaHHOe yueOHOoe 00OopynoBaHUE, HAMMEHOBAHHE
CHEeLHUANTN3NPOBAHHBIX ayAUTOPUH, KaOMHETOB, 1abopaTopuil ¢ mepeyHeM OCHOBHOTO J1abopaToOpHOro
00OpyIOBaHUS, CPENCTB H3MEPUTEIbHON TEXHUKU TIPUBENEHBI B Ta0J1. 7.2.

Hepe'{eﬂb TEXHHYECKHUX CPEACTB, HCITOJIB3YEMBbBIX NPH OCYIIECTBJICHHUHU
00pa3oBaTEILHOrO NMpoLecca no JUCUHILIHHE

Tabauua 7.2.
Ne
u/n IlepeyeHb 0CHOBHOI0 000pYA0OBAHMS
1. | JlabopaTopus
2. | Uentpudyra
3. | lpubop nis onpenenenus nopuctoctu Pascal 140 Evo
4. | KomneroTepsr (2 1mT.)
5. | Mukpockonbl OUHOKyJIsIpHBIE MuKMen 6
6. | Dnexrponnsie naboparopusie Becki CASMWP-300H, EK-3001
7. | pH-meTpsI
8. | XuMnueckue peakTUBbI
9. | JlabopatopHas nocyna (IIpeaMeTHbIE U TOKPOBHBIE CTEKJIA, MPENapoBaJbHbIE UIJIbI U JIP.)
10. | DxcnepuMeHTanbpHas (IPOMBILIIEHHAs ) ycTaHoBKa [lyra-4M
11. | Cnextpodoromerp aByxsyuesoit Specord 210 Plus
12. | Ycranoska Y-CTPI'
13. | UK ®Dypre-cnekrpomerp «UuPpalIFOM PT-»
14. | CBU-munepanuzatop «MuHotasp-2»
15 YcranoBka auddepeHInaibHO-TEPMUUECKOTO U TepMOrpaduIecKoro aHain3a
" | «Tepmockan-2»
16. | Cnextpometrp aroMmHO-abcopOunonHbiit « MI'A-915»
17. | MenpHuua naboparopuas JIM 202
18. | Dnexrponeur SNOL 7.2./1100
19. | Cucrema xammsipHoro ssektpodopesa Kanenp-105
20. | Ananuzatop xuakoctu « ®JIIOOPAT-02-3M»




Paboyas mporpaMma AMCHUIUIMHBI «XUMHUYECKasi TEPMOJAUHAMHKA U (ha30BbIE PAaBHOBECHS
cocraBieHa B cooTBeTcTBUU ¢ Tpeboanumsimu P@I'OC BO mno HampaBieHHIO TMOATOTOBKH
04.04.01. Xumus, yTBEp>KACHHOTO MpUKa3oM MuHHcTepcTBa 00pa3oBaHus 1 Hayku Poccuiickoit
Oenepannn oT «13» _wtons 2017r. No 655 .

[Iporpammy cocraBuina:

K.T.H., npodeccop kadeapsl XUMUKA P.J1. ApuakoBa
(momxuoctp, @.1.0.)

[Iporpamma ogo0peHa Ha 3acenaHuy Kadeapbl XUMUU
ITporokon Ne 9 ot «20» urons 2022 rona

[Iporpamma ono6peHa YueOHO-METOIMUECKHMM COBETOM XUMUKO-OMOIOTMUECKOT0_ haKyabTeTa
ITporokost Ne 10 ot «21» mronst 2022 rona

[Tporpamma paccMOTpeHa Ha 3aceJaHud Y 4eOHO-METONIECKOTO COBETa YHUBEPCUTETA
ITporokost Nel0 ot «29 » nrons 2022r.



CaeneHnsi 0 nepeyTBepKIeHHH MPOrPAMMBbI HA 0OUepeaHOH Y4eOHbIi roJl U perucTpaunu
H3MEeHEeHHH

VYueOHbIH Pemenne BuecenHble n3MeHeHUS TTonmuce 3aB.
ron Kaeapsl kadenpoit
(Ne mpoTokona,
nara)




