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1. EJIX OCBOEHUA JUCHHUITJINHBI
HeassMu  0oCBOEHHUS JAUCHMILUIMHBI «XHMHYECKAss TepMOAMHAMHMKA M  (pa30Bble
paBHOBeCHSA»

- H3YYCHHE TEOPETUYECKUX OCHOB KIIACCUYECKOW M CTATUCTUYECKOW TEPMOIUHAMUKH, (a30BBIX
paBHOBECH MPUMEHEHHSI TEPMOJIUHAMUYECKUX METOJOB ISl pEIICHUS XUMHUECKUX pooIiem;

- (opmupoBaHUE y MAaruCTPaHTOB 3HAHUK M YMEHHIA, MTO3BOJISIONINX MOJCIUPOBATH M IPOBOJANUTH
YHCJIEHHBIE pacueThl MPU OMHUCAHWUU DPA3NIUYHBIX BUJOB XUMHYECKMX U (Da30BbIX paBHOBECUU U
CBOWCTB BEILIECTB B PACTBOPAX.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO

HuctunnuHa «XuMH4YeCKass TepMOAMHAMHUKA W (a30Bble PaBHOBECUSI» OTHOCUTCS K
00s13aTeNbHON YacTH AUCLUMILTIH; H3y4aeTcsl BO 2 CeMecTpe.
JlucuunianHa TpeACcTaBiIsieT COO0W TEOPETUUYECKYI0 OCHOBY ISl M3YYEHHUS MOCIEIYIONIMX KypCOB
XUMHUYECKOTO Tpoduiisa — GU3NIECKON XUMUU, KOJUTOMIHOW XUMHH, XUMHUYECKON TEXHOJIOTHH, (PU3UKO-
XUMHUYCCKHUX MECTOOdOB UCCIICOAOBAHUA.

[lepeueHb NUCHUIUIMH, HEOOXOAMMBIX JI M3YyYEHUS IUCHUIUIMHBI: HEOPraHWYecKas XUMHS,
XUMHNYECKasa TCXHOJIOTHUA, (1)I/ISI/IK21, MareMaTuka.

Taoauua 2.1.

CBs3b JUCHUILIMHBI « XMMHUYEeCKas TEPMOAUHAMHUKA U (1)330Bble pPaBHOBECU C
npeaAmeCTBY OIUMHA JUCHUIIVIMHAMA U CPOKH UX U3YICHUSA

Kon JvcuMninHel, NpeaecTBYIUE TUCIUIIINHE Cemectp
JMCLUTUTIHBI «XuMH4YecKass TePMOAMHAMHKA M ()a30BbIe PABHOBECHS»
b1.B.05 Tepmonnnamuka 1 MKT HEoOpaTHMBIX IPOLIECCOB
b1.B.10 TepMoarHaMuka pacTBOpOB
b1.B.JZIB.03.01 |OcHOBHBIC METO/IBI aHATH3A 1

CBs3b JUCHHUILIHHBI « XMMH4YeCKas TEPpMOAUNHAMUKA U (l)a30BbIe PaBHOBECHUSD> C
moCJaeAy omyMu TUCHUIMIITHHAMMA U CPOKHA HX U3YYCHUS

Tabamua 2.2.
Kon JMCUMININHBI, CJIeAYIOUHe 32 TUCHUIIINHON Cemecrtp
JAMCIMIVIMHBL |« XUMHYecKasi TepPMOJANHAMHUKA U (pa30Bble PABHOBECHS»
b1.0.04 XuMudeckasl JUHaMUKa 3JIEMEHTAapHBIX IIPOLIECCOB, KaTaJIN3. 3
b1.B.01 CoBpeMeHHbIe TPO0IeMbl PU3NIECKON XUMHUH 3
b1.B.JIB.04.01 | XuMunyeckasi KHHETUKA U MEXaHU3MbBI XUMHUYECKUX PEAKIUi 3




B pe3yabTare 0cBOEHUSI TUCHMIIMHBI MATHCTPAHT 10JKEH
3HATh:

- 6330By10 TCPMHUHOJIOTUIO, OTHOCAIIYIOCA K XHUMHYSCKOHN TEPMOANHAMHUKE U (baSOBBIM PaBHOBCCHUAM,
OCHOBHBIC IMMOHATHUA U 3aKOHBI TCPMOANHAMHKHU, UX MATCMATHYCCKOC BbIPAXKCHUC,
- IIOHMUMATh JIOTHKY pacCIIpOCTpaHCHUA TEPMOAMHAMHYECCKOIO METOJa K MHOT'OKOMIIOHCHTHBIM
cucreMmam PAa3JIMYIHOIO THUIIA,
-OCHOBHEIEC OKCICPUMCHTAJIIBHBIC W  PaCyYCTHBIE METOJAbI OIPCACICHUA MAKPOCKOIMMYCCKUX
XAPaAKTCPUCTHUK CUCTEMBI U OTACIIBHBIX €€ COCTABJIAIONINX BCUICCTB;
- INIOHHUMATb POJIb XHUMHYCSCKOHN TEPMOANHAMHKH KaK O,HHOﬁ N3 TCOPCTUICCKHUX OCHOB XUMMUHU.

YMmern:
IPOIEMOHCTPUPOBATh CBSI3b (YHJAMEHTAJIBHBIX 3aKOHOB TEPMOJMHAMHUKH C XHUMHUYECKHMU
SIBJICHUSIMU;
- peuiatb 3a/1a4¥l 10 XMMUYECKON TEPMOIMHAMUKE;
- MOJEIUPOBaTh XMMHUYECKOE, (Da30BOE paBHOBECHE, CBOMCTBA PACTBOPOB U IIPOBOJUTh  YHCIIEHHBIE
pacueTsl PU3NKO-XMMUYECKUX BEJTUYHH;
- IPOBOAMUTH HKCIEPUMEHTHI 110 U3MEPEHMIO TEIJIOT XMMHMUYECKUX IIPOLIECCOB, CBOMCTB PAacTBOPOB,
OINPEJIEIICHUIO KOHCTAHT PAaBHOBECHS XUMHUYECKUX PEAKLIUM, IOCTPOCHUIO THArpaMM COCTOSHHUS.
- CaMOCTOSITENIbHO (OPMYIMPOBAThH 3a7auyy (PU3UKO-XUMHUUECKOTO HCCIIEAOBAHUS B XUMHUYECKUX
CUCTEMAX;
- TOJb3YsCh MOJIyYEHHBIMU 3HAHUSMM, YMETh BBIOMPATh ONTUMAJbHBIC YyTH U METOJbl PEIICHUS
IIOCTaBJIEHHBIX 3a/1a4 ;
- IpOBOJUTH (PU3MKO-XMMHUYECKHE MCCIECIOBAHUSA CHCTEM M IPOLECCOB C HCHOJIb30BaHUEM
COBPEMEHHBIX METOJI0B U IprudopoB PXMA;
IPOBOJIUTH (PU3UKO-XUMUYECKHUE PACUETHI;
II0JIB30BaThCsl CIIPABOYHOM JINTEPATYpOil;
- rpaduyuecku oToOpaXxkaTh MOJyYEHHbIE 3aBUCUMOCTH;
- aHaJIM3UPOBATh U OOCYXAATh PE3yJbTaThl (PU3NKO-XUMUYECKUX UCCIIEI0OBAHUII;
- BECTH Hay4YHYIO JIUCKYCCHIO.

Baaners:

- OCHOBAMH JAMCLMIUIMHBI IS PELICHNS IPAKTUYECKUX 3a/1a4;
- METOJUKOH MpoBeAeHHs (PH3UKO-XUMHUYECKUX HCCIIeIOBAHNH;
- COBPEMEHHBIMU IIpUOOpamMu JJ1s (PU3NKO-XUMUYECKUX HCCIIEI0BAHUH.

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIHAIIJIMHBI

[Ipouecc n3yueHus: AUCUMILIMHBI HAIIpaBJIeH HAa (OPMUPOBAHUE JIEMEHTOB CJIETYIOIINX

komnereHiui B cootBeTcTBUH ¢ ®I'OC BO u OIIOII BO no jaHHOMY HanpaBi€HUIO TOATOTOBKHU:

a) ynusepcaibnbie (YK) — YK-1
0) oomenpodeccuonanbupix (OIIK) - OIIK-1
B) nmpodeccuonanabubix (1K) - TIK-3.



Taoauna 3.1.

Matpuua cBsi3u KoMneTeHuMi, popMHUpPyeMbIX HA OCHOBE U3YYeHHs TUCHUTIIUHBI
«XuMHYecKasi TEPMOAMHAMUKA U (pa30BbIe PABHOBECHS» ¢ BpeMEHHBIMHU 3TAllaMU OCBOEHUS ee

CO/IepPIKAHUS

Kon
KOMIIET
eHIMH

HanmeHoBaHHe KOMIIETEHUUH

NuaukaTop TOCTHKEHUS

KOMIICTCHIIUH

B pe3yabraTe 0cBOeHHsI THCIUTIIHHBI
00yUaIOIIMNIiCs OJIKEeH:

Yuueepcanvnovie komnemenyuu (YK) u unouxamopul ux oocmusicenus:

YK-1.

Cnocoben
KPUTHUYECKUI
MpOOJIEeMHBIX  CHUTyalHi
OCHOBE CHCTEMHOTO IIO/IXOJa,
BLIpa6aTLIBaTB CTPaTCIruro|
JeHCTBUM

ocymecTBiATH Y K- 1 AHamusupyer mpoOieM-
aHAJIM3HYIO0 CHUTYaIMI0 KaK CHCTEMY,
HaBBIABISIL €€ COCTABIISIONINE U

CBsA3U MCIKY HUMU

3HATh: CBOH JIMYHOCTHBIE 0COOEHHOCTH 1
[pecypcbl

'VMeTh: aJeKBaTHO OLIEHUBATH CBOU
CIIOCOOHOCTH Y BO3MOKHOCTH C
COOTBETCTBUEM KOHKPETHOM CUTyallUH
BJjiajgerb: HaBLIKAMU CaAMOAUArHOCTUKU
VIMYHOCTHBIX KOMMyHI/IKaTI/IBHLIX
CII0COOHOCTEN B J€JI0BOM B3aUMOIEHCTBUU

VYK-2 Kpuruuecku oleHHBaeT3HATh: CIOCOOBI CAMOCOBEPIICHCTBOBAHHMS
HCTOYHUKOB

HaJIe)KHOCTh
WHpOpMAINH,
MPOTHBOPEYHUBON

paboTtaer

nHpOpMa-
el U3 pasHBIX HCTOYHHUKOB

CBOEH IeATENFHOCTH C y4ETOM CBOUX
ITYHOCTHBIX, JI€JIOBBIX, KOMMYHHUKaTHBHBIX
KadecTB.

'YMeTh: OIIpeaeaTh MPUOPHUTETHI TNIHOCT-
HOTO M IPO()EeCCHOHAILHOTO POCTa.
BuiageThb: mpreMaMu LENeToNaranus 1
TUITAHUPOBAaHMS CBOEH Mpo(ecCHOHATBHOM

C

YK-3.PazpabarsiBaeT 1 coaep-
PKaTeJIbHO ApryMEHTHUPYET
CTpaTeruio perieHus

3HAaTh: BO3MOXKHBIE BApPUAHTHI PEILICHUS
TUNUYHBIX 3a/1a4.
YMeTsh: UCII0JIB30BATE HUHCTPYMEHTHI

NpoOJIEeMHON  CHUTyaIlH
OCHOBE CHUCTEMHOI'0
MEXTUCIUTUTHHAPHOTO
OAXO0JI0B

HEMPEePBIBHOTO CaMO0Opa30BaHuUS.
BﬂaHeTb: METOAUKAMU CaMOPAa3BUTUA U
camo00pa3oBaHus

Ha|
U

Oomenpogeccuonanbubie komnereHuuu (OIK) u MHANKATOPBI MX JOCTUKEHHS

OIIK-1

CriocobeH BBITIOJTHATH
KOMIUIEKCHBIE
PKCIIEpUMEHTANILHBIE U pacyeTHO-
TEOpPETHYECKUE NCCIIEOBAHNS B
M30paHHOM 00JIaCTH XUMUH WITH
CMEXHBIX HayK C UCIIOJIb30BaHHEM
COBPEMEHHBIX IPHOOPOB,
MpoTpaMMHOT0 obecrieueHus u 6e3
ITaHHBIX TPO(ECCHOHATEHOTO
Ha3HAYCHUSI

OIIK-2.1. TIpoBoaut
KPUTHYECKHI aHAIN3
PE3yJIbTATOB COOCTBEHHBIX
OKCIIEPUMEHTABHBIX

U pacYETHO-TEOPETUUECKHUX
[paboT, KOPPEKTHO
MHTEPIPETUPYET MX

3HATh: CTaHOApTHBIE METOIBl  ITOJIyYCHHUS,
MIeHTH(UKAINN W HCCIICAOBAHUS CBOWCTB Be-
[IECTB W MaTepHaOB, IpaBHia OOPabOTKH U
odopmiteHnst pe3yapTaToB paboTsl, mpasuia Th
Baagers: 6230BbIMH HaBBIKAMH POBEACHUS
XMMHYECKOTO 3KCIIepUMEHTa ¥ 0hopMIICHHS

€ro pe3yJIbTaToB

'YMeTb: IPOBOIUTH MIPOCTHIE XUMUIECKHE
OTIBITHI 110 MTPEIaraéMbIM METOAUKAM

OIIK-2.2. ®opmynupyer
3aKJIFOUSHHS M BBIBOJIBI 110
pe3yabTaTaM aHaIN3a

I TEepaTypHBIX JaHHBIX,
COOCTBEHHBIX AKCIICPUMEH-
TalbHBIX U PACUETHO-

TCOPCTUICCKUX pa60T B

3HATH: METOJIBI MOJTYUEHUS, MACHTU()UKATNH
ViccrenoBaHMs BEIIECTB (MaTEPHAIIOB),
CranmapTHBIE 00pa0OTKH Pe3yIbTaToB
PKCIIEPUMEHTA

Baangers: HaBBIKAMHU MIPOBEICHUS]
HKCIIEPUMEHTA U METOIaMH 00paboTKH ero

C3YyJIbTATOB




M30paHHON 00JIacTH
XMMHUH WA CMEKHBIX HAyK

YMeTh: NpPOBOAUTH MHOTOCTAIUNHBIA CHHTES,
BBEIOMPATH METOBI AMATHOCTUKH BEIIECTB U
MaTepHaJIOB, IPOBOINTEH CTaHIAPTHEIC
n3MepeHus, 00padaThIBaTh Pe3yIbTaThl
PKCIIEpIMEHTa

IIK-3 | CrmocobeH Ha OCHOBE
KPUTHYECKOTO aHAJIH3a
pesynsratoB HUP u HUOKP
OIICHUBATh MEPCIICKTUBBI HX
MPAKTUYCCKOTO MPUMCHCHHS U
MIPOJOJKCHHUS PAOOTHI
BBIOpPAHHOM 00JIACTH XMMUH,
XUMHUYECKOH TEXHOIOTHH HIIH

CMEXHBIX C XUMHUCH Haykax

MK-3-1. CucremaTm3upyerT

WHPOPMALINIO,  TOJYYICH-
Hyto B xoxme HHP u
HUWOKP, ananusupyer ee U
COIIOCTaBIISET v

MIATEpaTYPHLIMU JaHHBIMU.

3HaTh: TPUHOUNEI pabOTEl HAa COBPEMEHHOMN
Hay4YHOH anmaparype MpH MPOBEICHUN HAy4YHBIX
HCCIICIOBaHUM.

YMeTb: paboTaTh Ha COBPEMEHHOH Hay4dHOM

ITK-3.2. Onpenenser Bo-
3MOYKHBIC HATIPABJICHUS
pa3BUTHsI pabOT U MEPCIIeK-
TUBBI IPAKTUICCKOTO
MIPUMEHECHUS TIOTYICHHBIX
[pE3YJIbTaTOB

anmapaType IpH  IpPO-BEICHHM  HAYYHBIX
Mccie0BaHNi, BEIOUpATh CPEACTBA M3MEPEHHH,
METOIUKY  aHanu3a, OLEHHWBaThb  ypPOBEHb
3arpsisHEHUH; aHAJIU3HPOBAaTh  COBPEMEHHBIC
MaTepHabl " CpencTBa  PErucTpaliy
WHpOpPMaNK; JeNlaTh BBIOOP CPEACTB W

MaTepuanoB perucTpanuud uHpopManuu TpH
MPOBEICHNH HAYYHBIX NCCICIOBaHUI.

Biagerb: HaBBIKAMH BBIOOpPAa ONTHMAJIEHOTO
MeTOola  HCCIIEAOBAHUS (YHKIIMOHATIBHBIX|
MaTepuanoB B 3aBUCUMOCTH OT o0beMa U Liesiel
MCCICAOBAaHMUA JUISL pEIICHUs IOCTaBICHHBIX
3a7a4 Ha OCHOBAaHMU aHAJIM3a U CONOCTABICHUS
Bcell COBOKYITHOCTH MMEIOIUXCS JaHHBIX

4.  Crpykrypa

U

CoaecpKaHue

TEPMOAUHAMHUKA U q)a3031>1e PaBHOBECUSD>

JTUCIHHUIITNHEI

(Mopyast) «XuMHYeCKas

4.1. CTpyKTypa TUCHUNIHHBI (MOIYJISA)

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIIACT 4 3aueTHble euHUIbI, 144 yaca

Tab6auna 4.1.
Buj yueoHoii padoThl Bcero 3
4acoB cemecTp
OO61ast Tpy10€MKOCTh TUCHUTUIMHBI 144 144
AyIUTOpHBIE 3aHATHUS 68 68
Jlexuun 34 34
JlaGoparopusie 3anstus  (JI13) 34 34
CamocrositensHas pabora ctynentoB (CPC) 49 49
Kontponb 27 27

COJAEPKAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA



AKAJEMUYECKHUX HJIM ACTPOHOMHNYECKUX YACOB 1 BUJ10OB YYEBHbIX

3AHATUHA
Tabauua 4.2.
Buabl yueOHoi padoThl, @®opMbI TEKYLIETO
Paznen BKJIIOYasA KOHTPOJIA
Ne JAvcuunimHbl CaMOCTOSITEJIbHYI0 padoTy ycrneBaeMocTu (no
n/ = CTYEHTOB U Hedenam cemecmpa)
1| § TPYA0EMKOCTH (B 4acax) ®opma
3 NMPOMeKYTOYHOM
aTTecTanuu (no
cemecmpam)
nekuus | npakrt. | Cam.p.
1. BBeneunue 6 6 10 cobeceloBaHue
2 OCHOBBI XUMHUYECKOU 8 8 12 KOILIOKBHYM
TEPMOJIMHAMUKH
PactBops1 Komnoksnym
3. 12 12 12 KOHTpPOJIbHAsI paboTa
TecToBbIiI KOHTPOJIb
®da3oBnIe, CobecenmoBanue
4 | XuMuuecKHe u 6 6 15 KOHTpOJIbHAsI paboTa
ascopOLIMOHHbIE TecToBBIN KOHTPOJIb
paBHOBECHS
HTtoro: 32 32 49

4.2. Copepxanue IUCUUILIHHBI

B pasmene 4.2. mporpaMmbl yueOHOW AUCHUIUIMHBI «XHMHYECKasi TePMOIMHAMHMKA U

daszoBbie p

ABHOBECHUSI» TIIPHUBOJATCA KPATKUC AaHHOTAIIMU CTPYKTYPHBIX CIAWHUIL] MaTcpuaia

muctuminHel. ColepskaHue TUCIUIUIMHBI CTPYKTYPHpPYETCS MO pas3ienaM, TeMaM WU MOAYJISIM U
pacKpbhIBaeTCsl B aHHOTAIUAX paboyeil mporpamMmsbl ¢ JTIOCTATOYHOM TMOJIHOTOM, YTOOBI O0y4aromuyecs
MOTJIM U3y4yaTh MaTE€pHal CaMOCTOSITENbHO, OMUPASICh HA IPOrPAMMY.

Tembl y4eOHBIX 3aHATHH (0011asi TPYI0€MKOCTh Y4eOHO! JUCIMIIIMHBI —2 32a4eTHBIX eUHMIL

Tabnuya 4.2.

Pa3nen, tema

Coaepsxanue nporpaMmbl y4eOHON AU CHUIIMHBI

Pazpea 1.

Beenenne.

[IpenMer u coctaBHblEe YacTH (pu3muyeckod XUMuUU. OCHOBHBIE 3Talbl Pa3BUT U
¢u3nUecKoil XMMHUU Kak COBPEMEHHOH TEOpPEeTHYECKOH OCHOBBI XUMHUHU. METO.IbI
TEPMOJIMHAMUKHA, KUHETUKM W KBAaHTOBOM XHMHMHM B OIIMCAaHUH XHWMHYECKHX




SIBJICHUH.

Pasznea 2.

OcHOBBI XUMHYECKOIi TCPMOIMHAMHUKH

Tema 1. MakpockonM4ecKkue CHCTEMbl U TEPMOAUHAMUYECKHM METOJ UX
onucanus. TepMuueckoe paBHOBecue cucteMbl. Temneparypa. Pasnuunbie mkaib
temriepatyp. TepmoanHamuueckue napamerpbl. VIHTEHCUBHBIE M SKCTEHCUBHBIE
BennuuHbl.  OOpaTuMble B HEOOpaTUMBbIC TIPOIECCH U KX CBOMCTBA.

Tema 2. YpaBHEeHMsS COCTOSIHUSI. YpPaBHEHHE COCTOSIHMS WJEAlIbHOIO rasa, rasa
Ban-nep-Baanbca. Teopema 0 COOTBETCTBEHHBIX COCTOSIHUSAX M 00Imas mpobiema
YpaBHEHUs COCTOSIHUSA. BupuanbHble ypaBHEHUS COCTOSIHUS.

Tema 3. Temnora wu pabora. Buyrpennsss osHeprus. IlepBblii  3akoH
TepMOJAMHAMUKU. [IpuMeHeHne nmepBOro 3akoHa TEPMOJMHAMHUKHU K Pas3IMYHBIM
npoueccam B razax. Juranenus. [ukn Kapuo. Jlemma Kapno.

Tema 4. 3akon I'ecca u ero cneacrBusi. CTaHIapTHBIE COCTOSIHUSL U CTaHAAPTHHIE
TEIUIOTHl XHUMHYECKHUX peakiuid. TernoTel cropanus. TemmoTel oOpa3oBaHHS.
3aBUCHUMOCTh TeIioBoro dddexra peakuuu OT Temmneparypel. Dopmyna
Kupxrodda. 3aBHCHMOCTh TEIUIOEMKOCTH OT TEMIIEPaTyphl U PACUEThI TCIUIOBBIX
s dexToB peakumii. TabnuIbl CTAaHAAPTHBIX TEPMOJUHAMUYECKUX BEJIMYUH U UX
UCIIOJIb30BaHNE B TCPMOJIMHAMUYCCKUX pacueTax. Kamopuueckue K03 UIMSHTHI.
Tema 5. Bropoii 3akoH TepMOAMHAMUKH U €ro paszjiuydHble (OPMYIHUPOBKHU.
OHTponusi. YpaBHEHHE BTOPOr0 Hayajga TEPMOAMHAMUKH [UJIi OOpaTUMBIX U
HeoOpaTuMbIX TmpoueccoB. OOOCHOBaHHE BTOPOTO 3aKOHA TEPMOIMHAMMKHU.
Teopema Kapno-Knaysuyca. Dutponusi kak (yHkiusi coctostHus. M3menenue
SHTPOINMHU TPU PA3IUYHBIX Mporeccax. V3MeHeHne 3HTPONUU B U30JUPOBAHHBIX
cucTemax M HampasieHue mnpouecca. [locrynar [Inanka u aGcomtoTHAs SHTPONUS
BemecTB. CTaTUCTUYECKUN XapakTep BTOPOro 3aKOHa TepMOJUHAMHMKU. PopMyna
bonpmana.

Tema 6. PacueTsl H3MeHEHHI SHTPONUN OOPATUMBIX U HEOOPATUMBIX MPOIIECCOB.
Beruucnenuss aOCOMIOTHOW SHTPONMHHM TBEPABIX TEN, KUAKOCTEH M Ta30B.
W3mMeHeHne HHTPONUM XUMUYECKOW peakunu. DyHAamMeHTalbHbIE YpaBHEHUS
['m60ca mnsa 3akpbIThIX cucteM. DHeprus ['enbmronbia, sHeprus ['mb6ca m ux
cBoiictBa. TepmonuHaMuyeckre MOTEHIUANBI U XapaKTepUCTUUYECKHE (YHKIIHH.
VYcnoBusi paBHOBECHS U KPUTEPUU CaMOIIPOU3BOJILHOTO MPOTEKAHHUS IMPOIIECCOB,
BBIpQXCHHBIE YePE3 XapaKTepUCTHUECKUE (DYHKITUH.

Tema 7. YpaBuenue ['n06ca-I'enbmromnbia u ero poias B xumuu. Pabota u temnnora
xuMuueckoro mnpouecca. CootHomeHus: MakcBesuia: UCIoJIb30BaHUE ISl BBIBOJA
o011ero ypaBHeHHUs cOCTOSIHUS (ha3bl. XapakTepucTuieckue GyHKIUU UIeaIbHOTO
raza. Ouepruss [ub0ca wupeanpHOro Trasza. XapakTepuctudeckue (HyHKIUU
peaibHOTO

raza Merox nerydectu. Pacder nerydectu ((yruTHBHOCTH) U3 OTBITHBIX TaHHBIX.
Tema 8. ®yHnamentanbHble ypaBHeHMs [uOOca 17 OTKPBITHIX CHCTEM.
XUMHUECKUE TMOTEHIMaNbl, WX ONpEJEICHUE, BBIUUCIEHUE U CBOMWCTBA.
XUMHYECKHUH ITOTEHIIHAI UICAILHOTO U HEUJEAJILHOI'O Ta30B.

Pazpea 3.

PacrBopbl




Tema 1. PactBopbl pa3nuuHbIX Ki1accoB. Pa3nudnbpie ciocoObI BRIpaXKEHUS COCTaBa
pacTBopa.

Tema 2. Cmecu ujealbHbIX Tra3oB. TepMOIUHAMHYECKHE CBOMCTBA Ta30BbIX
cMmeceil. MeanbHble pacTBOPHI B Pa3IMYHBIX arperaTHBIX COCTOSHHUSX M oOliiee
YCIIOBHE WJEaIbHOCTH pacTBOPOB. JlaBleHHE HACBIIIEHHOTO Mapa XKUIAKUAX
pactBopoB. 3akoH Payns u orkioHeHue ot Hero. KoadduimenTs akTHBHOCTH U
UX OINpEeJEeICHUE N0 NapLHUAIbHBIM JaBIEHUSAM BemecTB. CTaHIapTHBIE COCTOSHUS
OpU  ONPEACIICHUM XUMHUYECKMX IIOTEHLMAJIOB KOMIIOHEHTOB pacTBOPOB.
CummeTpHryYHasi © HECUMMETPUYHAsL CUCTEMbI OTCUETA.

Tema 3. KomnuratuBHble CBOWCTBA pPAacTBOpPOB. VI3MeHeHHE TeMIeparypsl
3aTBEPJIEBAHMS Pa3IMUHBIX pacTBOpoB. Kpnockonnueckuit Meroa. OcMOTHYECKHE
sBneHud. YpaBHenue Bant-I'odda, ero repmoamHaMudeckuii BHIBOA U 00J1acCTh
npuMeHuMocTH. O0111ee pacCMOTPEHNE KOJUTUTaTUBHBIX CBOMCTB PacTBOPOB.
Tema 4. TepmoauHamuueckas Kiaccu@ukanus pactBopoB. DyHKIMS cMelIeHUs
IUTSL BieaIbHBIX M HeHiealbHbIX pacTBOpOB. [IpenenbHo pa3z0aBieHHbIE PACTBOPSI,
aTepMajibHble, PETYJSpHbIE, CTPOrO pEryJspHbIE pPacTBOPbl U HX CBOMCTBA.
[TapuuanbHble MOJIbHBIE BETMYMHBI U UX ONPEACIIEHUE U3 ONBITHBIX JAHHBIX AJIS
OuHapHBIX cucTeM. YpaBHeHus ['uo0ca-/lrorema.

Tema S. PaBHoBecue JKMIKOCTb-Iap B JBYXKOMIIOHEHTHBIX CHCTEMax.
PaBHOBecHBIE cocTaBbl Mapa M KUIKOCTU. 3akoH Payns-Jlanbrona. Paznuunbie
BUBI JUarpamMMm coctostHus. 3akoHbl [ m66ca-KonoBanoBa. Pa3znenenue BemiecTs
IIyTEM MEPEroHKU. A3EOTPONHBIE CMECH M UX CBOWCTBA. BnusHue naBieHus u
TEMIIEPATYpPbl HA PACTBOPUMOCTD I'a30B B KUJKOCTSIX.

Tema 6. 3akon ['enpu. OrpaHuueHHass B3auMHAas PaCTBOPUMOCTH JIBYX
)Kujakocterd. TpeTuil KOMIIOHEHT B CHCTEME MX JIBYX HECMEIIMBAIOUIUXCS
xuakocted 3akoH pacnpenencHus HepHcera. PacTBopuMOCTb TBEpABIX TEN B
KuakocTsax. WpeanpHas pactBopuMocTh. YpaHeHue Illpenepa. 3aBucumocTtb
pPacTBOPUMOCTH OT TEMIIEPATYPHI.

Pasznen 4.

(I)a3om,1e, XUMHUYECKHE U aucopﬁunom{ble paBHOBECUSA




Tema 1. T'ereporennsie cuctembl. I[loHsiTHe Qa3pl, KOMIIOHEHTa, CTCICHH
cBoboxapl. [IpaBuno a3 I'mbb6ca u ero BbIBOA. OJHOKOMIIOHEHTHBIE CHCTEMBI.
Juarpammbl COCTOAHMS BOIbI, cepbl. Pa3oBble NEPEXOAbl IMEPBOrO pPoOJa,
VYpasaenne Knaneiipona-Kiaysnyca u ero nmpuMeHeHHe K pa3IndHBIM (a30BBIM
nepexoJaM nepBoro poja.

Tema 2 JIByXKOMIOHEHTHBIE CHUCTEMBbl. Pa3nuuHble auarpaMMbl COCTOSTHUS
JBYXKOMIIOHEHTHBIX ~CHCTEM M UX aHaju3 Ha OCHOBe mpaBwia (as.
TpexxoMnoHneHTHbIE cucTeMbl. TpeyronpHuku ['m66ca m Pozeboma. Bzaumuas
PacTBOPUMOCTb B CUCTEME TPEX KUIAKOCTEM.

Tema 3. 3akon pnelictBus Mmacc. McTopust €ro OTKpBITHS W COBPEMCHHAS
TpakTOBKa. Pa3nuuHble BHUIbI KOHCTAHT PABHOBECHUS U CBSI3b MEXKIY HHUMH.
XuMuyeckass IepeMeHHas. XUMHUYECKOE€ paBHOBECHME B  HUJACAIBHBIX W
HEnJealnbHbIX cucTeMax. TepMoaMHAMUYECKUI BBIBOJ] 3aKOHA JEHCTBUS Macc.
Tema 4. Hzorepma Banr-I'opda. M3menenue sHeprum ['ubbca u sHEprum
['enpMronbia Npu  XMMHUYECKOW peakiuu. TepMoJMHAMHYecKas TpPaKTOBKA
HNOHATUSL O XuUMUYeckoM cpoxactee. Ilpunnun beprio wu  obmacte ero
MPUMEHUMOCTU. PacyeTbl KOHCTAaHT pPABHOBECUS XMMHYECKHUX PpEaKIUil C
MCIIOJIb30BaHUEM TaOJIMI CTAaHAAPTHBIX 3HAYECHUIN TEPMOJANHAMUYECKUX (PYHKIIHM.
[TpuBenennas oHeprus I'ubbca u ee HCHONB30BAaHUE Ui  PACUYETOB
XUMUYECKUXPABHOBECHU.

Tema S. Pacuer BpIXOAAa NPOAYKTOB XUMHUYECKHX DPEAKLUUN PA3IUYHBIX THIIOB.
BbIX0/bl MPOAYKTOB IPU COBMECTHOM MPOTEKAHUMM HECKOJbKUX XHUMHUYECKHX
peakuuid. 3aBUCHMOCTb KOHCTAHT pPAaBHOBECUS OT TEMIEpPaTypbl. YpaBHEHUS
1300apbl U M30XOPBI PEAKINH; UX TePMOJUHAMHUYECKUN BbIBOJ. Mcmonb3oBaHue
pPa3IUYHBIX OPUONMKEHUN JUIsl TEIUIOEMKOCTEH pEeareHToOB IpU  pacuerax
XUMUYECKUX PAaBHOBECUM MPH PA3IMUHBIX TEMIEPATypax.

Tema 6. I'ereporeHHble XHMMHMYECKHE paBHOBECHS U OCOOEHHOCTU UX
TEPMOJUHAMHYECKOTO ONUCAHUS.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MH

B nporecce 00yueHus MCTIONIB3YIOTCS TPaJAULIMOHHBIE 00pa30BaTEIbHBIE TEXHOIOTHH (JIEKIUH,
CEeMHHAapBI, IPaKTUUYECKHE paboThl) U AaKTUBHBIE MHHOBAIIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOTHU:

1. CeMuHap B JAMAJOTOBOM pEXKHMME IPUMEHSETCS B OCHOBHOM IpU OOCYXAECHHUH
BBICTYIIJICHUI MarucTpaHTOB C JIOKJIafaMu (pedepaTamu)

2. I'pynimoBoii pa36op pe3yabTaToB KOHTPOJIBHBIX paboT

3. Berpeun ¢ coTpyaHMKamMM M PYKOBOJIUTENSIMH TpOQUIBHBIX J1abopaTopuil U
MPEeNNpPUATHI - MOTEHIMATBHBIMU Pab0TOIaTENISIMU BBHIITYCKHUKOB.

B nenoM mpu u3ydyeHMM Kypca akTHBHBIE U MHTEpPAKTHBHBIE ()OPMBI NMPOBEACHUS 3aHATUN

cocTaBiAtoT He MeHee 30% ayIUTOPHBIX 3aHATHH.



AKTHBHbIe U UHTEPAKTHBHbIe (GOPMBbI NMPOBeAeHUs Y4eOHbIX 3aHATHH MO AUCIHHUIINHE
«XuMHYecKasi TEPMOJAMHAMUKA U (Pa30Bble PABHOBECHS
Tabauuya 5.1.
Ne Ceme- | Tema nporpamMMbl TUCHHUILTAHBI IIpumensiembie Kou-Bo

cTp TEeXHOJIOTUH ay/JUT.4yacoB
1 3 Beenenne HNuTepakTuBHAS JEKIHS. 4
2. 3 OCHOBBI XMMUYECKOH TEPMOIMHAMUKU Jlexiusi ¢ mpe3eHTanuei 10
3. 3 PactBopst Jlekius ¢ mpe3eHTauei 10
4. 3 ®a3oBBle, XMMHYECKHE H  ancopOumonHsle | Jlekuus npe3eHTaluen 10

paBHOBECHS
6. YueOHO-MeTOAMUECKOe oO0ecrevyeHrne CaMOCTOSATE/NbHOH  padoThl MATHCTPAHTOB.

OneHouHble CpeacTea IJjid TEKYIIEro KOHTPOJIsA YCII€EBAa€eMOCTH, l'[pOMe)KyTO‘IHOﬁ aTrrecranmum 1o
HTOraM OCBOCHHUSA JUCIHUIIJINHBI.

6.1. Ilnan camocTosITEe/IbHON PA0OTHI CTY/ICHTOB

Jlemma Kapmo. 3aBUCUMOC
TEIJIOEMKOCTH OT TEeMIIePaTyphl

pacueTsl TEIUTOBBIX s dekr
peakiuii. TaGmuiel  CTaHJApTHE

TEPMOJNHAMUYECKUX BEIHYHUH H
UCTIONIB30BaHNE B TEPMOJMHAMMYG
KHX pacuerax. Kanopuueck
KOX(PUIIIEHTHI.

CraTuCTHUECKH XapakTep BTOPO
3aKOHa TEepMOAWHAMHUKH. Dopmy,
BoaenMana. Brrancnen
a0COJIIOTHON SHTPOTIMH TBEPIBIX TE
JKuakocted u  ra3oB. M3MmeHeH
SHTPOITNU XUMHYIECKON PEaKIiH.

dyHaaMeHTaNbHbIe ypaBHEH
I'm66ca Ig OTKPBITBIX  CHCTE
XUMH4eckue MIOTEHINAIBI,
olpeJieNIeHue, BBIYHCIICHHE

CBOMCTBA. XHMMHYECKHH ITOTEHIIH
HICaJIbHOT0 U HEUJICAILHOTO Ia30B

Tabauuya 6.1.
Ne HaunmenoBaHnue pasjnena Buj camocrosiTenn- 3aganue Pexomenn- Koun-
n/n (TeMbl) AMCHMILIMHBI HOIi padoThI yemast 4eCTBO
JuTeparypa | 4acoB
1. Baenenue. CobecenoBarne | MeToIpl TEPMOIHMHAMUKH, 1,2 4
KHHETHKHU W KBaHTOBOW XHMHUU B
OIMCAaHUH XUMHYECKUX SBICHUH.
2. Paszgen 2. CobecenoBanne BupuanbHple ypaBHEHHSI COCTOSHH 1,2 15




3. |Pa3znen 3.

CobecegoBanue

3akon T'enpu.  OrpaHudeHHas
B3aMMHas PacTBOPUMOCTh JBYX
kuakocted. TpeTuil KOMIOHEHT B
cucTeMe ux IBYX
HECMEIIMBAIOMINXCA  JKHIKOCTEH
3akoH pacnpeneneHus HepHera.
PacTBopuMOCTs TBEpABIX TElI B
JKUJIKOCTSX. WneanpHas
PacTBOPUMOCTSb. VYpaBHeHUE
Ipenepa. 3aBUCUMOCTH
PacTBOPUMOCTH OT TEMIIepaTyphl
TepmonunaMuueckas
Kiaccudukarms PacTBOPOB.
DyHKIUSA CMEIICHUS TSt
H7ACATBHBIX u HEHUJEaTbHBIX
pacTBOpOB. IIpenensHo
pa30aBiieHHBIC pacTBOpEI,
aTepMaslbHBIE, PEryJIsIpHBIE, CTPOTO
peryiapHbIE  pacTBOPBl M HX
cBoiicTBa. llapuuanbHble MOJIBHBIE
BCJIMYMHBL U HUX OIPCACICHUEC U3
OIIBITHBIX HOAaHHBIX JIs1 6I/IHapHI>IX
cucteM.  YpaBHenusi  ['uG0Oca-
Jrorema

3,4

15

4, |Pasnen 4.

CobecenoBanue

Uzorepma Bant-T'odda. M3menen
sHeprun  [mbGbca u  Heprl
lenpMronmsa  mpu XHMHYECK:
peaxnum. TepmonnHaMuUeck|
TPAaKTOBKA IOHATHA O XHMHYECK
cponctee. Ilpunuun  Beptio

o0JlacTh ero nMpuMeHUMOCTH. Pacue]
KOHCTaHT pPAaBHOBECHS XHMHUYECK
peakuuil ¢ HCMOJIb30BaHUEM Ta0l

CTaH/IapTHBIX 3HaYeH]
TEePMOAMHAMUYECKUX ¢byHKIH
IIpuBenennas »Heprus 1'm60ca u
HCIOJIL30BaHUE UL pacuer
XMMHUUYECKHX paBHOBeCH
I'eTeporeHHbIe XHUMHYECK

paBHOBECHSI W  OCOOCHHOCTH
TCPMOANHAMUYCCKOTO OITMCAaHMA.

1,234

15

6.2. MeTonnueckue yKa3aHusl 10 OPraHU3ALUM CAMOCTOSATEIbHOI padoThl MATHCTPAHTOB

Y4eOHbIM T1aHOM HamnpaBieHust moarotoBku 04.04.01. Xumus mo quciuminHe «XuMU4ecKas
JUHAMHKA DJIEMEHTAPHBIX MPOIECCOB, KaTalu3» IMpeaycMaTpUBAeTCs CaMOCTOsTeNbHas padboTa
MarucTpaHTa,

BBIITOJIHACTCS

HaImnuCaHue KOHTpOJ'II:HOfI pa6OTBI 10 JUCHUITINIMHE, CJavda KOJIJIOKBHUYMaA.

6.2.1. MeToanuyeckne peKOMEHIAIUH 110 MOATOTOBKE M c1a4Ye KOJJIOKBHYMa

KosutokBuyM (B mepeBojie ¢ JIATHHCKOTO «Oecena, pa3roBop») — Gopma TEKYIero KOHTPOJS
3HAaHUW CTYIEHTOB, KOTOpas MPOBOAMTCS B BHUJE cOOECEIOBAHUU MPENOJIaBaTeNsl M MarucTpaHTa 1o

CaMOCTOSITEILHO ITOATOTOBICHHOM MarucCTpaHTOM TEMCE.

CIeNYIOMUMH BHJIAMH CaMOCTOSITEIBHOW PabOTHI:




OH mpuMeHsieTcs Ui MPOBEPKU 3HAHMU 1O ONpEIeNeHHOMY pasfeny (Wid oObeMHOW Teme) U
IIPUHATHUS PEIEHUs] O TOM, MOYHO JIM IIepeXOAUTh K U3Y4EHUIO0 HOBOTO MaTepuana. KomtokBuym —
3T0 Oecela ¢ MarkuCTpaHTaMH, IENBI0 KOTOPOW SIBJISETCS BBISBICHUE YPOBHS OBIIAQJCHUS HOBBIMHU
3HaHUSAMH. B oTiMume oT cemMuHapa IilaBHOE Ha KOJUIOKBUYME — 3TO IPOBEpPKa 3HAHUH € LIETIbI0 UX
CUCTEMATH3alLUH.

Heabo KoJUIOKBMYMa sBIseTcs (OPMHUPOBAHHME y MAarucTpaHTa HaBBIKOB — aHaIM3a
TEOPETUYECKUX MPOOJIEM Ha OCHOBE CAMOCTOSITEILHOTO H3yUeHUsI y4eOHOM U HAYYHOU JIUTEPATYPHI.

Ha xo/10KkBHyM BBIHOCATCS KPYIIHBIE, IPOOJIEMHBIE, HEPEIKO CIIOPHBIC TEOPETUUYECKHUE BOIPOCHI.
KonnokBuyM MOKET MPOBOAMTHCS IO BOMpPOCAM, OOCYXIABIIMMCS Ha ceMmuHapax. KoHKpeTHbIe
BOMNPOCHI ISl KOJUIOKBUYMa MarucTpaHTaM He COOOINAIOTCs, OJHAKO 3apaHee (HOpMyIUpYHOTCS
npernonasateneM. [Ipennonaraemeiii 00beM OTBeTa HE JOJDKEH ObITH OonbmmM (mpumepHO 1,5-2
MHUHYTBI), YTOOBI IPENOAABATENb MOT YCIIETh OIPOCUTh BCEX MarCTPAHTOB.

Ot marucTpanra Tpedyercs:

e BJIQJICHUE H3YYEHHBIM B XOjA€ Yy4yeOHOro Impolecca MaTepuajoM, OTHOCAIIMMCS K

paccmarpuBaeMoil npo0Oieme;

e HAJIMYKE COOCTBEHHOIO MHEHUSI 110 00CYKAaeMbIM BOIIPOCAM M YMEHHE €r0 apryMEHTHPOBATb.

KonnokBuym — 3T0 HE TOJNBKO (popMa KOHTPOJIS, HO M METOA YriTyOJIeHUs, 3aKpeIUICHHUs 3HAHUH
MarucTpaHTOB, TaK Kak B XoJe coOece0BaHUs IPEroAaBaTeNlb Pa3bsACHIET CIOXKHbIE BOIPOCHI,
BO3HHUKAIOIINE y CTYJIEHTA B MPOIIECCE N3YUEHUS JAHHOTO UCTOYHUKA.

3ajaya KOJUIOKBUYMA JIOOUTHCS TIIyOOKOTO M3yudeHHs OTOOpaHHOIrO MaTepuasia, MpoOyAUTh Y
MarucTpaHTa CTPEMIJICHUE K YTCHHIO JJOTTOJHUTEIBHON SKOHOMUYECKOH JTUTEPATYpPHI.

IToaroroBka Kk NpoBeJeHUI0 KOJUIOKBHYMA.

[ToaroroBka K KOJUIOKBHYMY IPEAINOIAraeT HECKOJIbKO 3TAIOB:

1. IToaroToBka K KOJUIOKBUYMY HAYMHAETCSl C YCTAHOBOYHOM KOHCYJbTAllMM IIPErojaBaTess, Ha
KOTOPOH OH Pa3zbsICHIET Pa3BEPHYTYIO TEMATUKY MPOOJIEMBI, PEKOMEHIYET JTUTEPATypy A U3YUIEHUS
1 00BSCHSET NMPOLEAYPY NMPOBEACHUS KOJIJIOKBUYMA.

2. Kak mpaBuiio, Ha CaMOCTOSITENIbHYIO TIOATOTOBKY K KOJUIOKBUYMY MarucCTpaHTy OTBoAHTCS 3—4
Heznenu. IloaroToBka BkIIOYaeT B ce0s M3ydeHHE PEKOMEHJIOBAHHOM JHMTEpaTyphl U (M0 YKa3aHUIO
MIPEeTo1aBaTelsl) KOHCTIEKTHPOBAHUE BAKHEUIITX UCTOYHUKOB.

3. KomnmokBuym mpoBoauTcsi B (GopMe HMHIUBHIYaIbHOM Oecelbl MpernoaaBaTesiss ¢ KakIbIM
MarucTpaHTOM WK Oeceibl B HEOOIbIUX Tpynnax (3—5 4enoBek).

4. IlpenonaBaTenp 334aeT HECKOJIBKO KPATKMX KOHKPETHBIX BOMPOCOB, MO3BOJISIOUINX BBISCHUTD
cTeneHb J0OPOCOBECTHOCTH PabOTHI C IUTEPATYpOil, KOHTPOIUPYET KOHCTIEKT. [lanee Gosiee moapoOHO
o0cyxaeTcst Kakas-1100 cTOpoHa MPOOIEMBbI, YTO MO3BOJIIET OLEHUTh YPOBEHb TOHUMAHUSI.

6. Ilo uroram KoyJIOKBUyMa BbIcTaBisieTcsl auddepeHIpoBaHHas OlleHKa, UMeronasi 0oJbIIon
yIEJIbHBINA BEeC B ONPEACTICHUN TEKYIIeH ycrieBaeéMOCTH MarkCTPaHTa.

Oco0eHHOCTH ¥ MOPSIAOK CAa4YU KOJUIOKBHYMA. MarucTpanT MOKeT ce0sl CUUTaTh TOTOBBIM K
claye KOJUIOKBUYMa IO H30paHHOW paboTe, KOrja y HEro ecTb MM JIMYHO COCTaBJICHHBIM U
00pa0oTaHHBI KOHCHEKT cAaBaeMOM pabOThl, OH 3HAET CTPYKTYpy pabOThl B LIEIOM, COJIEp:KaHUE
paloThI B 1IEJIOM HJIM OTJIENBHBIX €€ pa3zienioB (TJ1aB); YMEET pacKphITh paccMaTpuBaeMble MPOOIEMBbI
M BBICKa3aTh CBOE OTHOIIEHHE K MPOYMTAaHHOMY M CBOW COMHEHHS, a TaKKe 3HAaeT, KaK yOemuTh
MIPEeroiaBaTessl B IPaBOTE CBOMX CYXICHUI.

[IpoBeneHne KOIOKBHYMa TIIO3BOJISET MAruCTpaHTy TMPUOOPECTH ONBIT padOTHl  HaL
MEPBOMCTOYHUKAMH, YTO B JaJbHEHIIEM IOMOXET C MEHBIIMMH 3aTpaTaMd BpEMEHU paboTaTh HaJ
JUTEPaATypOU MO KypCOBOM pabOTe U MPHU MOATOTOBKE K 3a4ETy



6.2.2. MeToanueckne peKOMEHIAMH M0 BINOJHEHHI0 KOHTPOJILHOI padoThl
O01mme ykazanust

KonTtponpHast paboTa — caMOCTOSATENbHBIA TPYI MarucTpaHTa, KOTOPBIA CHOCOOCTBYET
yrayOa€HHOMY — W3Y4EeHHMIO  TIpolJeHHoro  marepuana. [lepedenp Tem  paspabaTbiBaeTcs
IIPENOIABATEIIEM.

esab BbINOJHAEMOI PadOTHI:

- IOJTyYUTh CHEIHUATIbHBIC 3HAHUS TI0 BEIOPaHHON TeMe;

OcHOBHBbIE 32/1a494 BBINIOJIHSIEMOH Pa0dOThI:

1) 3aKperuieHne MoJIy4€HHbIX PaHEe TEOPETUUECKUX 3HAHUM;
2) BeIpabOTKa HaBBIKOB CAaMOCTOSATEIILHON PabOTHI;
3) BBISICHEHHE NIOJATOTOBJIEHHOCTH CTY/IEHTA K U3YUEHUIO CIEYIOLIEH TEMBI.

Becp mpouecc HamucaHus KOHTPOJBHOM pabOThl MOXKHO YCIIOBHO pa3JeJIUTh Ha CIEAYIOLIHME
STarbI:

a) BEIOOp TEMBI U COCTaBJIEHUE MTPEJIBAPUTEIIBHOTO II7IaHa PaObOThI;
0) cOop Hay4YHOU MH(POPMAITUH, H3YUCHHE TUTCPATYPHI,

B) aHAJIU3 COCTABHBIX YacTell MpoOIeMbl, U3JI0KEHNUE TEMBI,

r) 00paboTka MaTepuaia B LIEJIOM.

IToaroToBKY KOHTPOJIBHOM PabOTHI CelyeT HAaUUHATh C IIOBTOPEHUS COOTBETCTBYIOILEIO pa3iena
yueOHMKa, Y4eOHBIX MMOCOOMH IO MaHHOM TeMe W KOHCIEKTOB JIEKIWH, MPOYHUTAHHBIX paHee.
[IpuctynaTh K BBIIOJHEHHIO pabOThl 03 M3yuyeHHUs OCHOBHBIX IOJIOKEHUH M HOHATHH HAayKu, He
CIIEYeT, TaK KaKk B JTOM CiIy4ae CTYJCHT, KaK MPaBWIO, IUIOXO OPUEHTHPYETCS B MaTepuale, He
MOJKET OTIPaHUYUTh CMEXHbBIE BOIIPOCHl U COCPEAOTOYNTh BHUMAaHUE HA OCHOBHBIX, IEPBOCTEIIEHHBIX
po0ieMax paccMaTpUBAEMOUN TEMBI.

ITocne BbpIOOpa TeMbl HEOOXOAMMO BHMMATEJIBHO HM3YYMTh METOJMYECKHE PEKOMEHIALUU I10
MOJITOTOBKE KOHTPOJIbHOW PabOoThI, COCTaBUTh IUIAH PabOThI, KOTOPBIA TOJHKEH BKIIOYATh OCHOBHBIE
BOIPOCHI, 0XBaTHIBAIOLINE B IIEJIOM BCIO IPOPabAThIBAEMYIO TEMY.

TpeboBanus K coiep:KAHNUI0 KOHTPOJIbHOI padoThI

B coxmepxaHuMM KOHTPOJBbHOM paboThl HEOOXOAMMO TIOKa3aTh 3HAHUE PEKOMEH]JIOBAaHHOM
JUTEPaTyphl 10 JAHHOW TeMe, HO MPH 3TOM CJIEAYeT MPAaBHIBHO IOJIb30BAThCS TIEPBOUCTOYHHKAMH,
n3beraTb Ype3MEepHOro HUTHpOoBaHUs. [IpH MCHONB30BaHUMU LUTAT HEOOXOAMMO YKa3bIBaTh TOYHBIE
CCBUIKM Ha WCTOJb3yeMbIi MCTOYHHK: yKa3aHUE aBTopa (aBTOPOB), Ha3BaHHE PaOOTHI, MECTO M TOJX
U3JIaHMs, CTPAHUILIBI.

B npouecce paboThl Ha/l EPBOUCTOUYHHUKAMH 1i€Jecoo0pa3Ho JienaTh 3alKcH, BHITUCKU a03aleB,
LUTAT, OTHOCAIIMXCA K M30paHHOM Teme. IIpu m3yueHHM crienUalbHON IOPUIUYECKON JHUTEpaTyphl
(MoHOTrpaduii, crarei, peleH3uid U T.A.) BaXXHO OOpaTUTh BHMMAHHE Ha Pa3IMYHbIE TOYKU 3PEHUS
aBTOPOB IO HCCIIEAYEMOMY BOIIPOCY, Ha €ro NMPUBOJUMYIO0 apryMEHTAIMI0 U BBIBOJIbI, KOTOPHIMHU
OIIPOBEPTAIOTCSI HHBIE KOHIICTIIIIH.

KpoMe pexkoMeHIOBaHHOW CHENMaIbHON JUTEpaTypbl, MOXHO HCIOJb30BaTh JIIOOYIO
JOTIOJTHUTEIIBHYIO JINTEPATypy, KOTOpas HEOoOXOAMMa ISl PACKPBITUS TEMBI KOHTPOJIBHOH pabOTHI.
Ecnu B mepuoj HamucaHuss KOHTPOJBbHOM pa®OThl OBLIM NPHHATH HOBbIE HOPMATHBHO-IIPABOBBIE
aKTBl, OTHOCSIIMECS K H3JIaraeéMoid TeMe, MX HEOOXOMUMO W3Y4YHTh W HCIIOJIB30BaTh MpH e
BBITTOJIHEHUH.

B koHIE KOHTpOJBHOM pabOThl NPHUBOAUTCS TMOJHBIM OuOIMOrpadguueckuil mnepevyeHb
HCIOJIb30BAHHBIX HOPMAaTHBHO-TIPABOBBIX AKTOB M CIEHUAIBHOW JMTepaTyphl. [laHHBIM CHUCOK
YCIIOBHO MOXHO MOJIpa3ieIuTh Ha CIAEAYIOUINE YaCTH:

1. HopMaTuBHO-TIpaBOBBIE aKThI (JIAIOTCS M0 UX IOPUAUYECKON CHIIE).

2. Y4eOHUKH, yueOHbIE TOCOOUS.



3. MoHnorpaduu, yaeOHbIe, yaeOHO-TIPAKTUIECKUE TOCOOUSI.

4. Ilepuognyeckas nevyaThb.

[TepBoucrounuku 1,2,3,4 narorcs o andaBury.

Odopmnenne 6ubnuorpapuuecKix CChIJIOK OCYIIECTBISIETCS B CIEIYIOIIEM MOPSIIKE:

1. ®amMunus ¥ UHULKMATBL aBTOpa (KOJUIEKTUB aBTOPOB) B UMEHUTEIBHOM majexe. [Ipu Hamuuumn
Tpex u 0ojee aBTOPOB JOMYCKAeTCsl YKa3blBaTh (PAMUIMU M MHULIMAJIBI IIEPBBIX JIBYX U JOOABUTH «H
ap.». Ecin kHMra Hanucasa aBTOPCKUM KOJUIEKTHBOM, TO CChUIKA JIEJAETCSl HA HAa3BaHME KHUTU U €€
penakTopa. PaMUINIO U HHUIUAIBI peJaKTOpa MOMEUIAI0T MOCie Ha3BaHUS KHUTH.

2. IlonmHoe Ha3BaHME MEPBOMCTOYHUKA B UMEHUTEILHOM MaeKe.

3. MecTo usnagusl.

4. I'oxg n3gagus.

5. O6miee KOJIMYECTBO CTPAHMI] B paboTe.

CchUIKM Ha )KYPHAIBHYIO WJIM Ta3€THYIO CTaThIO JIOJDKHBI COJIEPKAaTh KPOME YKa3aHHBIX BBIIIE
JAHHBIX, CBEJICHUS O HA3BaHUU KYPHAJa WU Ta3eThl.

CcpulkM Ha HOPMATHBHBIM akT JenatoTcst ¢ ykazanumem CoOpaHusi 3akoHonmaTenscTBa PO,
UCKITIOYEHUE MOTYT COCTaBIISITh CCHUIKM Ha Poccuiickyio rasery B TOM cllyyae, €CIM JaHHBIN
HOPMAaTUBHBIN aKT elie He onyosnnkoBaH B C3 PO.

CchUIKM Ha UCTOJIb3yeMble TIEPBOMCTOYHUKN MOYHO JIeNIaTh B KOHIIE KaXKAOW CTPaHUIIbL, JIUOO B
KOHIIE BCEH pa0OThI, HyMepaIisi MOXKET HAUMHATHCS Ha KKOW CTpaHHUIIC.

CTpyKTYpHO KOHTpOJbHAsl paboTa COCTOUT TOJIBKO U3 HECKOJIBKUX BOMPOCcoB (3-6), 6e3 rias. Ona
00513aTeNIbHO JIOJDKHA CO/ICPIKATh TEOPHUIO M IMTPAKTUKY PACCMATPUBAEMOM TEMBI.

3. [Topsinok BHITIOJIHEHHSI KOHTPOJIbHO# padoThI

KonTtponsHast paboTa u3naraercs JIOrH4ecky MoCIeI0BaTeIbHO, TPAMOTHO U Pa300pUHBO.

Omna 00s13aTe’nbHO JOMKHA UMETh TUTYIbHBINA JTUCT. OH COAEP)KUT Ha3BaHUE BBHICIIETO y4eOHOTO
3aBeJICHUSI, Ha3BaHME TeMbl, (aMUIUIO0, WHUIMAIBI, YYEHOE 3BaHUE U CTENEHb HAYYHOTO
pyKkoBoauTeENs, aMIIHUIO, UHUIIUAIBI aBTOPA, HOMEP TPYIIIHIL.

Ha cnenytomiem nucre mpuBOAUTCS COAEpXKaHUE KOHTPOIbHOM paboThl. OHO BKIIFOYAET B ceOs:
BBE/ICHHUE, HA3BAHHUE BOIIPOCOB, 3aKJIFOUEHUE, CITUCOK JTUTEPATYPHI.

Beenenue nomxHO OBITH KpaTkuM, He Ooniee 1 crpanuiel. B HEM HEOOXOIUMO OTMETHTH
aKTyallbHOCTh TEMBbI, CTENICHb €€ Hay4yHOUl pa3paboTaHHOCTH, IPEeIMET UCCIETOBAHMS, 1Ie]Ib U 3a]a4H,
KOTOpbI€ CTaBATCA B pabore. M3noxeHue Kaxaoro BOIpoca HEOOXOAMMO HadaTh C HANKWCaHUS
3arojioBKa, COOTBETCTBYIOIIEMY OIJIaBICHUIO, KOTOPBIM JIOJKEH OTpPa)kaTh COJEpKAHUE TEKCTa.
3aroyioBKM OT TEKCTa CIeAyeT OTAENATh MHTepBanaMu. Kaxabplil 3arosioBok 0053aTeIbHO JOKEH
MPEAIIECTBOBaTh HEMOCPEICTBEHHO CBOEMY TEKCTy. B ToM ciydae, Korgja Ha O4YepeaHOM
CTpaHUIIE OCTAETCSI MECTO TOJIBKO Ui 3arojloBKa M HET MecTa HU JJIs OJHOM CTPOYKM TEKCTa,
3aroJIOBOK HYXKHO MHCaTh Ha CIEAYIOIIEH CTpaHuIIe.

W3narast Bonmpoc, KaKAblii HOBBIM CMBICIOBOW a03al; HE0OXOJUMO HauyaThb C KPacHOW CTPOKH.
3aKOHYUTH U3JI0’KEHHE BOIIPOCA CIIEYET BBIBOJIOM, HTOTOM MO COACPKAHUIO TAaHHOTO pa3jiena.

N3noxenune comepxaHusi BCe KOHTPOJIHHOM pabOTHI JOHKHO OBITH 3aBEPIICHO 3aKIIOUCHUEM, B
KOTOPOM HEOOXOJUMO J1aTh BHIBOJIBI 110 HAMMMCAHUIO PAOOTHI B IIEJIOM.

CrpaHuibl KOHTPOJIBHOM paboThl JOJKHBI MMETh HyMepauuio (ckBo3HOW). Homep crpaHuIlbI
CTaBUTCA BHM3Y B IpaBoM yriy. Ha TUTyIbHOM JMCTE HOMEp CTpaHMIIBI HE CTaBUTCSA. ONTUMaIbHBIN
00BEM KOHTpOJIEHOUM padoThl 10-15 cTpanHul] MammmHONMUCHOTO TekcTa (pasMep mpudTa 12-14) yepes
MOJIYTOPHBI MHTEpPBal Ha CTAaHAAPTHBIX JucTax gopmara A-4, momns: BepxHee —15 MM, HIDKHee —
15mm, neBoe —25mm, npaBoe —1 Omm.

B Tekcre KOHTpONBHOW pabOTBI HE JIOMYCKAaeTcs MPOU3BOJIBLHOE COKpAllleHHE CJIOB
(kxpoMe OOIIETIPUHSATHIX ).



Cpok BBINOJIHEHUS] KOHTPOJILHOW pabOThl ompenensercs npenogasareneM. [lo pesynpratam
MIPOBEPKU KOHTpPOJIbHAsE paboTa olleHHWBaeTcs Ha 2-5 OamioB. B ciywyae oTpuliaTenbHON OLICHKH,
CTY/ICHT JOJDKEH O3HAKOMUTBCS C 3aMEYaHHMsIMU M, YCTPAHUB HEJOCTATKH, IIOBTOPHO CAATh padoTy Ha
MIPOBEPKY.

6.3. Marepuajabl JJisi NpPOBeJeHHs] TeKYILIero M IPOMEXYTOYHOr0 KOHTPOJISI 3HAHMH
CTYJACHTOB

KOHTPOJ’IL OCBOEHHSI KOMIIETEHIIUI

Tabauua 6.2.

No Bun xourposs | Konrposaupyembie Tembl (pa3aeinl)) KomnereHnum, KOMIOHEHTHI

o\ KOTOPBIX KOHTPOJMPYHOTCS
1. KosutokBuym | Beenenue YK-1, OIIK-2, IIK-3

OCHOBBI XMMHYECKOM
TepMOJAMHAMUKH PacTBOpHI
®da3oBbIe, XUMHYECKHUE U
a7ICOpOITMOHHBIC PABHOBECHUS

2. Ix3aMeH Brencuune YK-1, OIIK-2, IIK-3
OCHOBBI XMMHYECKOM
TepMOJAMHAMUKH PacTBOpHI
®da3oBbIe, XUMHYECKHUE U
a7ICOpOIIMOHHBIE PABHOBECHUS

6.3.1. Texymmii ¥ HTOrOBbIii KOHTPOJIb YCIIEBAEMOCTH NPOBOAUTCS B (pOpMe KOJVIOKBHYMOB.

TecThI AJ19 TEKYIIEro KOHTPOJIS:

1. Ecnu npu pasnoxkeHuu nepxjuopaTa Kajius, coriacHo TepmMoxumudeckomy ypasHeHHI0 KC10y4g) = KCl (1) +20;
© ArH =33 k/Ix, o6pazoBaock 10 MOJB KUCIIOPO/IA, TO KOJIMIECTBO 3aTPAYCHHOTO TEIIa pAaBHO KJIbx

a)165, 0)132, B) 66, r) 660.
2. B COOTBETCTBUU C TepMOXI/IMI/I‘IeCKI/IM ypaBHeHI/IeM
FeOrpy + Hz (ras) = Fern) + HoOraz) ArH® = 23 kJIx, s mosmydenus 560 T xeneza He0OX0IUMO 3aTpaTUTh
k/J[’K TEennoThI:

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

3. Mns nonydenus 22,4 n (H.y.) ammuaka nmo peakuuu Ny +3H, 1y =2NH3 -93,2 x/Ik, TpeOyeTcs 3aTpaTuTh
K/ TernnoTel

a) 69,9; 0)139,8; B) 93,2; 1)46,6.
4. PacrBop, cogepxammii 11,6 r Bemectsa B 400 r Bozsl 3amep3aet npu Temieparype -0,93°C (KH,0 = 1,86
Ipaa.Kr/mMoib). MoisipHas Macca paCTBOPSHHOTO BEIIECTBA paBHA I/MOJb.
a) 29,0; ©0)58; B)116; 1)87

5. PacrtBop, conepxamuii 12 r moueBunsl (Mr=60) B 100 r Boxsr (KH,0 = 1,86 rpaa.xr/mons). MomsipHast macca
PacTBOPEHHOTO BEIIECTBA paBHA I/MOJIb.



10.

11.

12.

13.

a) 29,0; ©0)58; B) 116; 1)87
PactBop, comepxamuit 15,6 r Heanekrpormura B 100 T mudTHioBoro »dupa  (Esdupa = 2,12 rpamg.Kr/mMons),
3aKHIaeT IIpH TeMIieparype Ha 4,24 rpanyca BbILIe, YeM YUCTBIH pacTBOpHUTENb. MOJIpHas Macca pacTBOPEHHOTO
BeIIeCTBa paBHA I/MOJB.

a) 78; 0)156; B) 117; 1) 309.

PactBop, conepxamuii 4,6 r rimuepruHa (Mr=92) B 100 Bogsl (KBomer = 1,86 rpaa.kr/mMois), 3amMep3aeT npu
TeMIIepaType:

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

PactBop, conmepxamruii 9,2 r stmnoBoro cnupta (Mr=92) B 200 Bomer (KBogsr = 1,86 rpam.xr/mouns), 3amMep3aet
IIpH TEMIIepaType:

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

MorsipHast Macca HEdJIeKTpONIMTa, pacTBop 6r kotoporo B 100 mu Bojsl KUIIUT IIpU 100,52°C paBHa
I/MOJIb.

a) 10; 0)6; B)40; 1)60 .
KoHuenTpauuss pactBopa INIIOKO3bl, KHILILIETO — [PH 100,78°C  (Em,0 = 0,52 Tpaj.Kr/MoOJb), paBHA
I/MOJIb.
a) 0,3; 0)1,5; B) 0,5; rl.

Jlnis Toro, 4ToOBl MOBBICUTH TEMIIEPATypy KHIIEHUS BOJBI Ha 1,04°C meob6xommmo B 500 T BOMIBI pacTBOpUTh
r riiroko3el (Mr=180). (EH,0 = 0,52 rpa.Kr/MoJib)

a) 180; 6)90; B) 360; 1) 240.

0
s Toro, 4yToOBl MOBBICUTH TeMIlepaTypy KuieHus pactBopa Ha 1,04°C Heo6Xoammo yTOOBI KOHLICHTpaLUs
PaCTBOPEHHOTO BEIIECTBA COCTABUIIA Mouw/kr (EH,0 = 0,52 rpama.Kr/MOIIh)

a) 0,5; 0)0,2; B) 2; r) 1.

Jliist OTyueHHs PacTBOPA STHJICHIIIMKONS, 3aMep3atorero npu -37,2°C, HeobxoauMo B 500 T BOIbI pAaCTBOPHTE
r atwieHrkoist (Mr=62). (EH.0 = 0,52 rpaa.xr/mosib)

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

12. OcMmoTudeckoe naBieHue pacTtBopa, coaepkamero 9,0 r rmoko3sl (Mr=180) B 500mn pactBopa npu 298K,
paBHO kI1a.

13.

a) 123,9; 6)371,5;  B)247.6; r)5952.

OcMoTnyeckoe JaBjeHHE pacTBOpa IJIMIEPHHA C MOJSIpHOM KoHueHTpammeidl 0,1 Monp/n mpu 25°C

paBHO kI1a.

a) 51,6; 6)123.,8; B)61,9; 1)247,6.

14. JIns HecaMOpOU3BOIBHBIX MPOIEccoB 11 3aKOH TEPMOAMHAMHUKYI MOXKHO MIPEICTaBUTh B BUIE:

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



14. Duranenuu odpazoBanust MgSO, cOOTBETCTBYET TEIUTOBOH 3 ekt peakinu:

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

Mg + S0, +0,= MgSO4
MgO +S +3/20,= MgSO,

15. HawmGomnbleMy 3Ha4E€HHIO SHTPOIIUH COOTBETCTBYET cocTosiHue H,0:

Hzo(rA3) npu 398K

H20(TB,) npu 273K

HZO(TB_) pu 200K

HZO(m/m) pu 273K

16. ITpu ysennuenun temneparypsl B cucteme CoHy ) + HoOry =CoH50H ) AH<O paBHOBeCHE

HM3MCHUTCS HEOAHO3HAYHO,
CMECTHUTCS B CTOPOHY IPOTYKTOB PEaKIIHH;
HE U3MCHUTCS
CMECCTHUTCA B CTOpOHy HNCXOOAHBIX BCUICCTB.

Ilpumepnuie eonpocwl 014 cobecedosanus

1. OcHoBHBIE pa3aenbl TepMOIUHAMUKHA. OCHOBHbIE MOJIOKEHUS.
2. WneanbHble U peanbHbIe ra3bl
3. C noMol1pI0 KaKMX YPAaBHEHUM COCTOSIHUS (M APYTUX METO/I0B) OMUCHIBAIOTCS pealb-
Hble ra3pl? YpaBHeHue Ban-nep-Banbca, pusnyeckuit cmbica a u b. Koapduruent
CKUMAEMOCTH Z, BEJIMYUHA Y.
4. IlepBblii 3akoH TepMmoAauHaMuku (0e3 BeIBoAa). Uro Takoe QyHKuus cocrosHus? Kakumu
MaTeMaTHYeCKUMH CBOMCTBaAMH OHa o01aaeT?
5. 3akoH ['ecca u 11Ba ciencTBUA U3 HETO.
6. 3axon Kupxrodda. [Tpumep.
7. Jlemma KapHo u ee o6cyxieHue.
8. BTopoii 3aKk0H TepMOIMHAMUKHU B AU(PPEpeHInaTbHOM U UHTETPAIbHOM BHIE. Pa3-
MEPHOCTh S, MPUOIU3UTENbHBIN PU3NUECKUI CMBICI.
9. ®opmyna bonbliMaHa A1 SHTpONHH, HU3HUecKuil cMbica W.
10. ITocrynar Ilnanka.
Bapuanm 2
1. YpaBuenue I'u60ca-I'enbmromnpiia 1 ero GU3MUECKUil CMbICH I XUMUYECKUX PeaKIuil.
2. ynnamenTanpHOe ypaBHeHHe [ mOOCa 11 OTKPBITHIX CUCTEM, XUMUYECKUHN TTOTSHIINA.
3. CriocoObl BbIpaXKeHUsI KOHLIEHTPAILlUH B PaCTBOPAX.
4. 3axoH Payns (moHM>keHUe AaBlIeHUs Tapa HaJl pacTBOPOM), Tpadudeckas WILTIOCTPALIUSL.
5. TlonoxwuTenbHblE W OTpULIATENIbHBIE OTKJIOHEHHS OT HIeadbHOCTH (3akoH Payns) crpadukamu u
MPUYMHAMU OTKJIOHEHHH.
6. OOmiee paccMOTpEeHUE KOJUIUTATUBHBIX CBOMCTB pacTBOPOB (¢ popMynaMu, HO 0e3 BBIBOJIOB).
7. TepMoauHaMmuyeckass KiacCU(pUKalUs pacTBOPOB (aTepMalibHblE, peryjsipHble, OECKOHEUHO
pa30aBIEHHEBIE).
8. 3akoH ['eHpH pacTBOpEeHHUS Ta30B B )KUIKOCTIX. CBS3b ¢ 3aKOHOM Payiis.
9. Bropoii 3akon KoHoBas0Ba. A3€0TpOMHbBIE CMECH.
10 . [TonsTHs: ¢da3a, KOMIIOHEHT, TEPMOJMHAMHYCCKAST CTETICHb CBOOO/TBI.



Bapuanm 3
1. ITpaBuno ¢a3 ['m66ca 6e3 BeIBOAA (pa3IUUHBIC CITydaH).
2. JlmarpamMma BOIbI, CEphI, 00CYXKIeHUE TI0 TIpaBmITy (as.
3. Jmarpamma cocTosiHusi OMHApPHON CHUCTEMBbl C SBTEKTHYECKOH TOYKOH. JlMarpamMma COCTOSIHHS
OuHapHOI cucTeMbl Tuma curapsl. Koraa onu Habmogar0Tes (C TOYKH 3pEHUS] B3aUMHON pacTBOPHUMOCTH
JIBYX BEIECTB)?
4. 3akoH neiicTBus Macc. Pa3nuuHble BHIIBI KOHCTAHT PABHOBECHS NMPH TOMOTECHHBIX PEAKLUSAX, MPU
reTepOreHHBIX PEeaKIMsIX C y4acTUeM TBepI0il (a3bl.
5. YpaBHeHHE U30TEepMbI XUMHUYECKOU peakuuu Bant-I'odda, ero o0bsicHeHe U IpUMEHEHUE.
6. CrangapTHBIN U300apHBII MOTEHIMA XUMUYECKON pPEaKkIliu U ero CBsI3b C KOHCTAHTOM PaBHOBECHS.
7. Pacuer Kp npu 298 K.
8. YpaBHeHHs n300apbl M HU30XOPHI XUMUYECKOH peakiuu (6e3 BbIBO/IA), Tpaduueckoe 0ToOpaKeHue.
9. Oneprus ['enpmromnsua F u ee nonusiit nuddepennuman.
10. Dueprus ['u66ca G u ee nonuslii quddepeHua.

Ilpumeput 3a0anuit KOHMPOALHBIX pAdOmM
Bapuanm 1

1. KoncranTta paBHoBecus peakuuu CO + HpO = CO; + Hympu 800 K pasna 4,12. Cwmecs,
conepxkarmas 20% CO u 80% H,O, narpera no 800 K. Onpenenurte coctaB cmecu (%) mnpu
JOCTUKEHUH PAaBHOBECHS U BBIXOJ] BOJOPO/IA, €CJIU B3SIT 1 KI' BOJSHOIO Mapa.

2. B BogHOM pacTBOpe cojaep:KaTrcs HOHBI JIUTHUS, Kaiusg, Oapus, XJIOpPUI- U HUTPAT-UOHBI.
CKOJIbKO COCTaBHBIX YacTel U KOMIIOHEHTOB B cucteme. OnpeneanTe BApUaHTHOCTh CUCTEMBI.

3. Omnpenenurte koHCTaHTY paBHOBecus peakuuu SO, + 2 O2 = SOz npu 770 K, ecnu mpu 500 K
Kp=588,9, a TeroBoii 3¢ ekt peakuu B 3TOM Auana3zoHe Temreparyp paseH (— 99,48) kJx.

4. Tlpu cuHTe3e aMMHUaKa B ONPEAETICHHBIX YCIOBUSIX B PABHOBECHUU HAXOAATCS 1
MOJIb BOJIOPO/Ia, 2 MOJIh a30Ta M 8 MOJIb aMMHaka. PaccunTaiiTe KOHCTaHTY
paBHOBecHsl Kc. Bo ckonbKko pa3 uCXOAHbBIE KOJIMYECTBA a30Ta U BOJOPOIa
00JIbIIIE PABHOBECHBIX UX KOJINYECTB?

5. UYemy paBHa Temora ucnapenus prytu npu 330°C, ecnu gaBieHHe HACHIIEHHOTO Napa pTyTH
pu 3Toi Temmeparype paBHo 61,3 klla, a remneparypa kunenust pryru npu 101,3 klla paBHa
357°C?

Bapuanm 2

1. Ilpu narpeBanuu cmecu CO2u Hy B 3akprITOM cocyze ycraHaBiauBaeTcsi paBHoBecue CO; +
H, = CO + H,0. Koncranta paBHoBecus npu 850°C paBHa eaunwuie. Kakas maccoBas mons
(%) CO; noasepruercs npespaieHuo B CO mpu 850°C, ecnu cmemath 1 Moiab CO, U 5 Mob
Hy?

2. Tennora ucnapenus Boabl npu 100°C paBua 40585 Jlx/monb. Ilpu kakoil Temmeparype
OyZeT KUIETh BOJa, €CIIM JaBJICHHUE YBEIUYUTH B 2 pa3a?

3. Haiitn uamenenue suHepruu ['m66ca mns peaknuu 4HCl + Oy = 2H,0 + 2Cl; mpu 252°C,
eciim Kp= 4,84 - 1073, [TapunanbHble TaBIEHUS KaK HAa4aJbHbBIX, TAK U KOHEYHBIX BEILECTB
paBubl 101325 ITa.

4. VcxonHble KOHIEHTpanuu okcua yriepoaa (II) u mapos Boxbl cooTBeTCTBEHHO paBHbI 0,08
MoJIb/T1. Beramcnute paBHOBecHbIe KoHmeHTpammu CO, HoO m Hp B cucteme CO + H,O =
CO,+ H,, ecmm pasHoBecHas konueHtpamus CO; okazanace paBHod 0,05 Mob/m.



PaccuuraliTe KOHCTaHTY paBHOBECHS PEAKLIUU.

5. Ilonw3ysack npaBuioM (a3 HaAWTH YMUCIIO CTENEHEH cBOOOJbI, KOTOPHIM 00J1aaeT CUCTEMA,
COCTOSIIAsE U3 PACTBOPOB XJIOpHIA KaJHsl U XJIOpUAA HATpHsl B mpucyTcTBUU KpuctaiioB KCl
U IIapOB BOJBI.

Bapuanm 3

1. Onpenenute paBHOBECHYIO KOHIIEHTPALIMIO BOAOPO/IA B PEAKIIUU: 2H1 =H; + Iy, ecin
ucxoanas koHnentpanus HI cocrasmsna 0,55 monw/n, a KOHCTaHTa paBHOBecus K¢ =
0,12.

2. 3aKkpbIThId BOJIHBII PACTBOP COJEPKUT B CBOEM COCTAaBE XJIOPHIbI MarHus, KajbIIHs,
crponnus. Kakoe MmakcuManbHOE yUCIIo (ha3 MOKET UMETh JJaHHAs cucTeMa?
3. Ilpu B3auMoeiicTBUY BOJOPO/IA U HOJIOM YCTAaHABIIUBACTCSI PABHOBECHE:

H,+ |, = 2 HI. Koucraura paBHOBecus: Boipaxaercs ypasHerunem Kc= C?(HI) / C(H,) -
C(1y). [TokaxkuTe, 4TO 3TO COOTHOIICHUE HE MPOTUBOPEUUT npaBuity ¢as.
4. OnpenenuTe coctaB cMecu K MOMEHTY paBHoBecus it peakiuu CO + H,O = CO, + Hy,
eciii M3BecTHO, uTo npu Temmeparype 930,5 K koHcranta paBHOBecusi paBHa Kc= 1 u 10
peaknuu B cMecu 0bu10 110 1 Moyt CO u H;0.
5. Kakast 3aBHCHMOCTh MEX/Iy JaBIICHUEM U TEMIIEPATypOil IIaBJICHUs] HAaMOOJIee TUITUYHA JIJIS
OonpmmHCTBa BemecTB? [lodeMy y BOJBI M HEKOTOPBIX IPYTHX BEMIECTB dTa 3aBHCUMOCTH
HOCUT APYroM xapaxkrep?

Bapuanm 4

1. Ilpu 823 K u 1 arm u3 1 moab CO u 1 moap Cly K MOMEHTY JAOCTHXKEHHsI PaBHOBECHS
obpasyetcs 0,2 moab COCl,. Onpenenuts Kpu K¢ peaximuu CO + Cl, = COCl,.

2. Chopmymupyiite npaBwio (a3 ['mb6ca. Ompenenute YHCIO cTeneHed CBOOOABI s
CllefyIoIIeld HEOJHOPOJHOW CHUCTEMBI: pacTBOp cyib(dara HaATpUs, KPHCTAIBl cylbdara
HaTpusi, kpuctaiuibl NapSOy - 10 HoO, mapsr Bojpbl.

3. B cocrosHumn paBnoBecus cuctembl CO2+ Hpy= CO + H,O peaknuonHass cMmech umena
00beMHEII cocTaB: 22% COy, 41% H,, 17% CO, 20% H,0. Beruncinre Kpu K mis stoit
peakuuu npu 1900 K u naBnennn 98501 Ila.

4. Onpenenute COCTaB CMECH B MOMEHT PaBHOBECHS JIJIsl PEaKIMH, TIPOXOJAIIEH B TOMEHHOU
neun FeO + CO = Fe + COz, ecnmu npu T = 1273 K koHCcTaHTa paBHOBECHS paBHa 2,5.

5. Paccuwmraiite Kpu K¢ mama peaknuu PCls = Cl, + PClynpu 500 K, ecim k' MOMEHTY
paBHOBecus npoaucconuupoBaino 54% PCls, a ucxonnas konuentpanus PCls, Obita paBHa 1
MOJIB/I.

Bonpocwt k skzameny « XHMHYECKAA TEPMOJHUHAMHKA H ®A30BbIE PABHOBECH A»

1. ArperatHble cocTosiHus BeliecTBa. [loHsATHE 00 MAeaIbHBIX U peanbHbIX razax. OCHOBHBIE
IIOJIOXKEHUSL MOJIEKYJIIPHO-KMHETUYECKON TEOpUHU ra3oB. PacmpeneneHue 4acTull 10 CKOPOCTIM
ux gBuwxeHus. Ckopoctu: Haubosee BeposiTHas TMpPU JAHHOM TeMmmeparype, CpeaHsis
apupMeTHyecKast U CpeaHssi FeOMeTpHUIecKasi.

2. YpaBHEHHE COCTOSIHHS HJICAITBHOTO Ta3a. BBIBOJ YHHBEpCAIbHON Ta30BOW ITOCTOSHHOM.
N3otepMa naeanbHOro rasa.



3. OcHOBHBIE 3aKOHBI HI€IbHBIX Ta30B: boina- Mapuorra, lapns, I'eii-Jlroccaka. M3oTepmsl,
1300apbl U N30XOPbI UCaTbHbBIX I'a30B.

4. PeanbHble raszpl. YpaBHeHue Ban-nep-Baanbca. M3otepma peanpHoro rasa. Ilonsrue o
KpUTHUYECKHMX NapameTpax. [IpuBeieHHbIe TapaMeTpshl.

5. T'a3zoBble cMecu. 3akoH JlanbToHa. [lapunanbHbie BETUUUHBL.

6. OcCHOBHbIE NOHATUS M BEJIWYMHBI TepMoauHaMHMkH. Cuctema B TepMOAMHAMHUKE. THIbI
cucreM. ®a3a, KOMIIOHEHT, apamMeTpbl, QYHKIMH COCTOAHUS. VIHTEHCUBHBIE M SKCTCHCHBHBIC
HapameTpsl.

7. AbGcomotHas Temmeparypa. @Dynkmum cocrosHus. Ilonstue mporecca. PaBHOBecHOe,
CTaLlMOHAPHOE M MEepexXOoAHOe cOoCTOosHUA cucteMbl. l{ukinnueckue npoueccsl. OOpaTtumele U
HEOOpaTHUMBIE MTPOLIECCHI.

8. Hynesoii 3akoH TepmoanHamMuKku. PaBHoBecre. 3aKOH TEPMUYECKOTO paBHOBECHSI.

9. Pabora mporecca. M3mepenue paboOThl B pa3iM4YHBIX Mporeccax. Pabora pacmupeHus
u7ieaIbHbIX I'a30B B U30TEPMUUYECKHX, U300apHBIX, H30XOPHBIX U aInabaTHUYECKUX MPOLIECCaX.
10. ITepBerii  3akoH TepMmoauHaMHKU. CMBICT €ro, OCHOBHbIC (opmynupoBku. lloHsTne
BHYTpEHHEH 3Hepruu. MareMaTHuecKoe BIpa)KEHUE NIEPBOI0 3aKOHA TEPMOIUHAMUKH.

11. IlepBBIif 3aKOH TEPMOJMHAMHMKHU JUIsl U300apHBIX W M30XOPHBIX IPOLECCOB. ODHTAJIBIIHS.
TemnoTa npy MOCTOSIHHBIX AABJICHUU U 0OBbEME.

12. TermnoemkocThb. CpemHsis TETI0eMKOCTh. MoitsipHast TernoeMKocThb. Cp 1 Cy.

13. Tepmoxumus. 3akoH ['ecca. [lonstue, hopmynupoBka.

14. PacueTs! TemoBbIX 3¢ ¢exToB xumMudecknx peakuuii. [lepBoe crnenctue u3 3akoHa [ecca.
[TonsaTue TemnoemMkocTy 06pazoBaHusa. ATOMHasl TEII0Ta 00pa30BaHUsL.

15. Temuora cropanus. Bropoe ciencreue u3 3akona ['ecca. 3akon Kupxroda.

16. Dueprus xumuueckux cBsizell. Tperbe crnencTBue U3 3akoHa ['ecca.

17. Bropoe Hayaio TepMOAMHAMHKHU. 3ajJaud, pemiaeMmble | M 2 HadajaoM TEPMOJMHAMUKH.
ITonsTHE CaMONPON3BONBHBIX MTpoLeccoB. POPMYIUPOBKHU 2 3aKOHA TEPMOJUHAMUKH.

18. [lpuHIMN  IEHCTBUS TEIUIOBOW MAIIMHBIL. BBIBOJ TEPMOIMHAMHYECKOTO KO3 QUITMCHTA
MOJIE3HOTO ACUCTBUS (K.IT.J.).

19. O6parumerii tmkn KapHo. Maremarndeckoe BbIpaXeHHE 2 3aKOHa TEPMOJIWHAMHKH.
DOHTponus.

20. Tlonatne o0 3HTpoNMU. DHTPONHUS KaK Mepa HAIPaBJICHHOCTH Ipollecca W Ipejesia ero
IIPOTEKAHUS.

21. ®opmyna bBompumMana. DHTpomus OOpaTHMBIX W HEOOpAaTHMBIX MpoleccoB. M3MmeHeHHe
SHTPOIMH B HEKOTOPBIX PABHOBECHBIX IPOLECCaX.

22. O0mue COOTHOIICHHUSI.

23. Xapakrepuctuueckrue GyHKIMU U TEPMOJMHAMUYECKHE TOTeHIMabl. DHeprus ['enpmronbia
WJIM U30XOPHBIA MOTEHLUA.

24. Dueprust ['n66ca nmn m3o0apHblii nmoTeHuuan. Kputepun caMoOnpon3BOJIBHOTO MPOTEKAHUS
npotrecca.

25. dF u dG xak mepa paBHOBecHSI.

26. YpaBHeHus MackseJia.

27. TpeTbe Havajo0 TEPMOIAMHAMUKU WM TeIuioBas Teopema HepHcra. MakcuManbHas paboTta u
XUMHYECKOE CPOJICTBO.

28. [lonatue o pactBopax. PacTtBopuTenb H pacTBOpeHHOe BemiecTBO. Kitaccudukarms
pacTBOpoB Mo arperatHomy cocrtostHuio. CombBaTanusi. CrocoObl BeIpaKeHHsI KOHIEHTpPALUU
pacTBOpOB.

29. CymHoCTh TIpo1iecca pacTBOPEHHUSI.



30. PacTBOpUMOCTb Ta30B B >KUIAKOCTSAX. 3aKOH ['@HpM M CIENCTBHS W3 HEro. 3aBUCHUMOCTD
PacTBOPUMOCTH OT TEMIIEPATypbl U HAIUYUS IOCTOPOHHUX MpUMecel. PacTBOpUMOCTh TBEpABIX
BEIIECTB B )KUIKOCTSX.

31. B3auMHas pacTBOPUMOCTh JKUAKOCTe. [Ipumep orpaHuyeHHONW pPACTBOPUMOCTH JIBYX
KHUJIKOCTEH (CuCTeMa aHMJIMH — BOJA).

32. Pazb6asnennsie pacTBophl. Juddy3us u ocMoc B pacTBopax.

33. Ocmoc. OcmoTryeckoe aBieHne. MeTo sl H3MEepeHsl OCMOTHYECKOTO JaBIICHHUS.

34. IlonnmxeHne OaBJICHUs HACHIIEHHOTO Mapa pactBoputens. l[lepsbiii 3akon Payns, ero
MaTeMaTHYeCKOE BhIPAKECHHUE.

35. Temnepatypsl 3aMep3aHusl ¥ KUTICHUS pacTBOPOB. BTopoii 3akon Pays.

36. CoiicTBa pa30aBieHHBIX pacTBOpoB. 3akoHbl Payms, 'enpu, Bant-I'odda. I'paduyeckoe
npejcTaBieHue 3aKoHa Payis.

37. IlonoxxuTenbHbIC U OTPUIIATEIbHBIE OTKJIIOHEHUS OT 3aKoHa Payss.

38. AktuBHOCTB. KO3 (ULIMEHT aKTUBHOCTH.

39. lmarpamMmma paBHOBECHS JKHAKOCTh — Tap B OWMHApHBIX cucreMax. [lepBblii 3akoH
Konogainoga. /luarpamma «1aBieHue — cocTaB cucteMbl». [IpaBuiio peruara.

40. ®@paknuonHas mneperoHka. lcmapeHne ©  KOHACHCAIMsl pacTBOPOB Ha JHarpamme
«TeMIieparypa KUIEeHHs — COCTaB PacTBOPAY.

41. Bropoii 3akoH KonoBanoBa. A3€0TpOITHBIE paCTBOPHI.

42. Cucrembl rToMoreHHble u rereporeHHbie. Pa3a. Kommnonent. CreneHb cB0OOOABI B
(bU3HYECKUX B XUMHYECKHX cucTeMax. [IpaBuio ¢as.

43. PaBHOBecue B OJHOKOMIIOHEHTHBIX cucTeMax. /luarpaMma cOCTOSIHUS BOJBI.

44. PaBHOBecHe B OTHOKOMIIOHEHTHBIX CUCTeMaX. JlmarpaMmma COCTOSIHHS CEpHI.

45. PaBHOBecMe B JIBYXKOMIIOHEHTHBIX cucTemax. [loHSITHE O TEpMUYECKOM aHau3e.
Juarpamma rtaBkoctu Bi-Cd

Tembl KypcoBbIX padoT:
1). TIpaBuio da3 ['n66ca
2). PaBHOBeCHBIE COCTOSIHUS TPH (HA30BBIX MEPEX01ax
3). PaBHOBecHe ra3 — )UJKHI PacTBOP B IByXKOMITOHEHTHBIX CHCTEMaX
4). 3aBUCHMOCTH PaCTBOPUMOCTH Ta30B B KUAKOCTSIX OT MPUPOJIBI ra3a ¥ PaCTBOPUTEIIS.
5). 3aBHCUMOCTh PACTBOPUMOCTH I'a30B B KUJIKOCTSIX OT JaBJICHHUS.
6). 3aBUCHMOCTh PaCTBOPUMOCTH Ta30B B )KUIKOCTSIX OT TEMIIEPATYPHhI
7).PaBHOBeECHE KUIKOCTh — KHUIKOCTh B IBYXKOMIOHEHTHBIX CHCTEMaXx.
8). PaBHOBecue map — )KHUJIKUIA PaCTBOP B JIBYXKOMITOHEHTHBIX CUCTEMAX.

9). PaBHOBecme map—KHUAKHHA pPACTBOP B CHUCTEMax C HEOTPAHUYCHHOW B3aUMHON

PacTBOPUMOCTBIO KUIAKOCTEM.

10). PaBHOBecume map — JKHMIKAH pacTBOp B CHUCTEMax C OTPaHUYEHHOM B3aWMHOU

PacTBOPUMOCTBIO KUIAKOCTEH.

11. PaBHOBecue Hap—)KI/I,I[KI/Iﬁ pacTBOp B CHUCTEMAXx C B3aMMHO HCPACTBOPUMBIMHU

KHUIKOCTAMU

12. TepmonuHamHMKa M CTPYKTypa peIICHUs, MEXMOJEKYJSpHbIE B3aHUMOJACHUCTBHUS B
pacTBopax — TEPMOAMHAMHYECKHE UCCIIEIOBAHMSI, CIEKTPOCKOIIUYECKUE U TEOPETUUECKHE.
13. ChoexTpoCKONUYeCKUe HCCIEAOBAaHUS W IEPBONPUHIMUITHBIX PacyeTOB, KaCaIOLIMXCS
ruapaTalii HEedJEKTPOJIUTOB, 3JEKTPOIUTOB M TUAparanus ruapopoOHOM, B TOM 4YHCIIE

COCIMHEHUI OMOJIOTHYECKOr0 3HAUYCHHUS.



14. MonenvupoBaHue BOJHBIX PACTBOPOB MOJICIBHBIX BEIIECTB U OMOJOTMUYECKHX MOJIEKYJI C
IIOMOUIBIO MOJIEKYJIIPHOW TUHAMMKHU.

15. HccnepoBaHue TEepMOJMHAMHYECKMX CBONCTB U CTPYKTYpPbl COJIbBAaTUPOBAHHBIMU
HMOHOB, 0COOEHHO KaTHOHOB METAJIJIOB.

16. XapakTepuUCTHKH MEXMOJICKYJISPHBIX B3aMMOJEHCTBHIA B  JIBYXKOMIIOHEHTHBIX
pPacTBOPUTEIIAX.

17. DnemeHTapHasi TEOpUs AaKTUBHBIX CTOJIKHOBEHHUH.

Texymuii KOHTPOJb INPOBOJUTCS CUCTEMATHMUECKU B 4achl ayJUTOPHBIX 3aHATHM WIM BO BpeMs
ayJAMTOPHOM CaMOCTOATENIbHOM paboThl 0Oyuaromuxcs. PyOexxHbIi KOHTPOJIb MIPOBOAUTCS € TIOMOLIBIO
OTAENBHO Pa3pabOTaHHBIX OLEHOYHBIX CPeACTB. [IpoMeKyTOUHBI KOHTPOJb OPraHU30BHIBACTCS Ha
OCHOBE CYMMHUPOBAHU JaHHBIX TEKYLIETO U pyOexKHOro KOHTPOJISL.

Kpurtepun onieHKH NpoMe:KyTOYHOM aTTecTanuu B popme IK3aMeHa

Tabauua 6.3.

Ouenka XapakrepucTuka TpeO0OBaHMH K pe3yiabTraraM arrectrauuu B ¢opme
IK3aMeHa

«OTIUYHO» TeopeTnueckoe cojepKaHUE Kypca OCBOEHO IMOJHOCThIO 06e3 mpobesos,

CUCTEMHO U TJIYOOKO, HEOOXOJUMBbIC TMPAKTUYCCKUE HABBIKM pPAOOTHI C
OCBOGHHBIM MaTepuaaoM Cc(HOpPMUPOBAHBI, BCE MPEAYCMOTPEHHBIE padoueit
y4eOHOM TporpamMmoil yueOHbI€ 3a/1aHHs BBITIOJHEHBI 0€3yNpeyHo, Ka4eCTBO UX
BBITMIOJTHEHHS] OIEHEHO YHCIIOM 0alyioB, OJM3KUM K MAKCHMYMY.

«Xoporo» Teoperndeckoe conepkaHHEe Kypca OCBOGHO B IeloM 0e3 Tmpo0enos,
HEOOXOUMbIE TPAKTUYECKHE HABBIKM PAa0OTHI C OCBOCHHBIM MaTe€pHAOM B
OCHOBHOM C(OPMHUPOBAHBI, NPEAYCMOTPEHHbIE pabouell yueOHOW MporpaMMoi
yueOHbIe 3aJaHUsl BBHIMOJHEHBl C OTJCIbHBIMH HETOYHOCTSIMH, Ka4eCTBO
BBLIMTOJIHEHUS OOJILIIMHCTBA 3aJaHUN OIEHEHO YHCIOM OajljioB, OIM3KHM K

MaKCUMYyMY.
«YnoBnetBop | Teopernueckoe cojaepkaHue Kypca OCBOEHO OOJbINEH 4acThio, HO MPOOENbl He
UTEJIBLHO» HOCSIT CYIIECTBEHHOT'O XapaKTepa, He0OXO0JuMbIe MPaAKTUYECKHE HABBIKK PabOTHI

C OCBOGHHBIM MaTepHaloM B OCHOBHOM C(OpPMHPOBaHbI, OOJBIIMHCTBO
IOPEIYyCMOTPEHHBIX pabouell  y4eOHOW mporpaMMoil  ydeOHbIX  3aJaHui
BBITNIOJTHEHBI, OT/IEJIbHBIE U3 BBIIOJIHEHHBIX 3aJJaHUH CO/IepKaT OMNOKH.
«HeynosnerB | Teopernueckoe cojepkaHUE Kypca OCBOCHO YaCTHYHO, HEOOXOJIMMbIE HABBIKU
OpUTENbHO» | pabOThl He Cc(HOPMHUPOBaHBI WIH CHOPMUPOBAHBI OTAENbHBIE U3 HUX,
OOJBIIMHCTBO NPEIYCMOTPEHHBIX paboueld ydeOHOW mnporpaMMoN ydeOHBIX
3aJJaHUil HE BBIMOJIHEHO JHOO0 BBIIOIHEHO C IPYObIMH OMIMOKAaMH, KaueCTBO UX
BBITNIOJTHEHHSI OLIEHEHO YHCIIOM 0alyioB, OJM3KUM K MUHUMYMY.

7. YYEBHO-METOJANYECKOE U TH®OPMALIUMOHHOE OGECIIEYEHHUE
JUCHUIIJIIMHBI
7.1. Y4eOnas iuTeparypa:

a) OCHOBHAaf JUTepaTypa:



1. ®usnueckas xumus. B qeyx kaurax. /Ilog pen. K.C. KpacnoBa. M.: Beiciias mkoa,
1995r., 2001. Ctpoenue BemectBa. TepmoauHaMuka.

2. CrpomOepr A.I'., JI.I1. Cemuenko. ®usnueckas xumus. M.: Boiciias mikosna, 1999r.

3. ITonropak O.M. Tepmoaunamuka B pusudeckoit xumun. M.: Beicimas mkoma, 1991r.

4. Kynpsimos U.B., Kapetnukos ['.C. COopHUK TPUMEPOB | 3a7a4 110 (HU3UIECKOHN XH-

muu. M: Briciias mikona, 1991r.

0) 10NOTHUTEIbHAS JIUTepaTypa

Kypc ¢pusnueckoit xumuu. T.I Ilox pen. .M. I'epacumona. M.: Xumus, 1973r.
Kapanerssun M. X. Xumnueckas repmoguHamuka. M: Xumus, 1975r.

Hanmsnse @., Onbeptu P. Ousndeckast xumus. M.: Mup, 1978r.

> b o=

CmupnHoBa H.A. MeToabl CTaTUCTUYECKOM TEPMOJMHAMUKY B (PU3UYECKON XUMUH.

YuebHoe nmocobue. 2-oe u3aanue, nepepad. u JOMOIH.

7.2. UnTepHeT-pecypchl

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

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

http://www.agroxxi.ru/ (PT'B)

http://elibrary.rsl.ru Hayunas snekrponHas Oubanoreka

http://elibrary.ru/default.asp Poccuiickas HarmonanbHast Oubamorexa

http://primo.nlr.ru http:/nbmgu.rudnexkrponnas oubauorexa Poccuiickoii rocynapcTBeHHON
O6ubauorexku

7.3. IlporpammHoe oGecrieyenmne

YHuBepcurer oOecriedyeH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIEH3WOHHOTO U CBOOOJHO
pacrpoCTpaHsAeMOro MPOrpaMMHOT0 00eCIIEYeHHs, B TOM YHCII€ OTEYECTBEHHOI'O MPOU3BOICTBA.
Kaxnpiii oOyuaromuiics B TeYeHHE BCEro mepuoja oO0ydeHHs] oOecreyeH WHIUMBUIYaTbHBbIM
HEOIPaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHOM MH()OPMAIIMOHHO-00pa30BaTeIbHON Cpejie YHUBEPCUTETA
u3 000N TOYKH, B KOTOPOH HMMeeTcs NOCTyHn K HH(OPMalHOHHO-TEIEKOMMYHHKAIIMOHHON CETH
«VIHTEepHET» KaK HAa TEPPUTOPHH YHUBEPCUTETA, TAK U BHE €€.
YHuBepcurer  oOecrnieueH  CIAEAYIOIIMM  KOMIUIEKTOM  JIMLIEH3MOHHOTO  MPOrpPaMMHOTO
o0ecreyeHus.
1. JlumeH3noHHOE MporpaMMHOE obecrieueHune, ucnoyib3zyemoe B Uarl'y
1.1.Microsoft Windows 7
1.2.Microsoft Office 2007
1.3.ITporpammuslii kommiiekc MMUC “Buzyansnas Ctyausa TectupoBanus’
1.4.AutuBupycnoe I10O Eset Nod32


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

1.5.CnpaBouno-nipaBoBas cuctema “I'apant”

Hapsi):[y C TpaAUIIMOHHBIMU HU3JAHUAMHU MAruCTpaHTbl WU COTPYAHUKH HMCKOT BO3MOXHOCTDH
IMMOJIB30BATLCA 3JICKTPOHHBIMU IMOJIHOTECKCTOBBIMUA 0azamu JAaHHBIX

Tabnuuya 7.1.

Ha3Banue pecypca CcpLika/noctyn

DnexktponHass Oubnnoreka omnaiiH «EmuHoe okHo Kk | hitp://window.edu.ru
00pa3oBaTeIbLHBIM PECYPCAM)

«O0bpazoBatenbHblil pecypc Poccun» http://school-collection.edu.ru

®denepanpHblii  00pa30BaTENbHBIA TMOPTAN:  YUPEKACHUS, | http://www.edu.ru —
nporpammel, crannaptel, BY 361, Tectel EI'D, TUA

denepanpHblii HEHTp HHOOPMAIMOHHO-00pa30BaTEIBHBIX | http://fcior.edu.ru -
pecypcoB (PLINOP)

OBC "KOHCVYJIbTAHT CTYAEHTA". Daekrponnas | http:/polpred.com/news
OnOIMOTEKAa TEXHUYECKOTO By3a

N3parenscTBO «Jlanby. DNeKTPOHHO-OMOIIMOTe Hast | http://www.studentlibrary.ru -
cucremMa

Pycckas BuptyanbHas 6ubinorexa http://rvb.ru —
M3narenscTBO «JIaHbY. DneKTpoHHO-O0nbIMoTeuHas | http://e.lanbook.com -
cucrema

ExxeHenenbHUK Hayku H obpaszoBanus lOra Poccunm http://old.rsue.ru/Academy/Archives/Index.htm
«AKageMus»

Hayunas snektpoHHast Oubianoreka «e-Library» http://elibrary.ru/defaultx.asp -

OnekTpoHHO-Onbroreynas cucrema IPRbooks http://www.iprbookshop.ru -

DIeKTPOHHO-CIIPaBOYHAsl CHCTeMa JOKYMEHTOB B cdepe | http://www.informio.ru
oOpazoBanus «MHPopMUO»

NudopmarmonHo-mpaBoBas cucrema « apant CereBast Bepcusi, JOCTYIIHa CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOH CETH
Uarl'y
DeKTpoHHO-0nOIHoTeuHast cucrema «HOpaiT» https://www.biblio-online.ru
74. MarepuanbHO-TeXHUYECKOe olecrneyeHHe Y4YeOHON AMCUMIUIMHBI «XHUMHUYECKas

TEpMOJAUHAMHKa U (l)a3OBLIe paBHOBECUA»

MarepuajibHO-TeXHHYeCKass 0a3a YHMBepPCHTeTa IO3BOJSET 00eCleunBaTh KaueCTBEHHOE
MIPOBEJICHUE TEOPETUUECKUX U MPAKTHUECKUX 3aHATHI.
[lepeueHb HEOOXOAUMBIX TEXHHUECKUX CPEICTB OOYUEHHs, UCTONb3YEeMbIX B yUeOHOM Ipolecce
JUISL OCBOEHUS TMCHUIUINHBI « XMMHUYECKas TEPMOJMHAMUKA U (pa30Bble paBHOBECHUS»
® KOMIIBIOTEPHOE U MYJIbTUMEINITHOE 000pyJ0BaHUE;
® BHUJCO- U AyAMOBU3YaJbHBIE CPEJICTBA OOYUEHUS U JP.
Hcnonb3yemoe o0mee M CHeNMAIM3UPOBAHHOE YdeOHOe O0OpylOoBaHHE, HAWMEHOBAaHHE
CHELMATN3UPOBAHHBIX ayAUTOPHIA, KAOMHETOB, JJabopaTOPUil C MEepPEeYHEM OCHOBHOTO J1JAOOPATOPHOIO
000pyI0BaHUs, CPEJICTB U3MEPUTEIHHON TEXHUKH MPUBEICHBI B Ta0M. 7.2.



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/

IlepeyeHb TEXHUYECKHX CPEICTB, HCMOJIb3YEeMbIX PH OCYIIEeCTBJICHUH
00pa30BaTeIbLHOIO MpoIecca Mo TUCIUIIHHE

Taonuua 7.2.
11/:)1 IlepeyeHb 0CHOBHOIO 000PYI0BAHUSA
1. | JlaGopaTtopus
2. | Uenrpudyra
3. | [Ipubop ans onpexnenenus nopucroctu Pascal 140 Evo
4. | KomnbroTeps (2 mT.)
5. | Mukpockornbl OMHOKYIsipHbIE MuUKMeE] 6
6. | Dmexrponnsie 1adopaTopusie Beckl CASMWP-300H, EK-300i
7. | pH-meTph1
8. | XumuuecKue peakTHBbI
9. | JIabopaTopHas nocyxaa (mpeaMeTHbIC U TOKPOBHBIC CTEKJIA, MPENapOBaIbHBIC UTJIIbI U JIP.)
10. | DxcnepumeHTanbHas (MPOMBIILICHHAs ) ycTaHOBKa Jlyra-4M
11. | CnexrpodoTomerp nByxiyueBoi Specord 210 Plus
12. | Ycranoska Y-CTPI'
13. | UK ®ypre-cnexkrpometp «UuppaJIFOM OT-»
14. | CBU-munepanuszarop «MuHoTaBp-2»
15, YcranoBka auddepeHnaIbHO-TEPMHIECKOTO U TepMOrpaduIecKoro aHaimn3a
«Tepmockan-2»
16. | CnexTpomMerp aToMHO-abcopOuronHbIii «MI'A-915»
17. | Menbauna na6oparopuas JIM 202
18. | Dnekrpomneur SNOL 7.2./1100
19. | Cucrema kanusuisipaoro snekTpogopesa Kanens-105
20. | Ananuzatop xunkoctu «®JIFOOPAT-02-3M»




Pabouas mporpamMma AUCHMILTUHBI «XUMHYECKass TEPMOJUHAMHKA U (a30BbIC PABHOBECHUS
coctaBieHa B cooTBeTcTBUH ¢ TpeboBaHusmMu PI'OC BO mno nampaBinenuto moarotoBku 04.04.01.
Xumus (ypoBEHb MarucTparypbl), YTBEP)KIEHHOIrO Npuka3oM MuHUCTEpcTBa 00pa3oBaHMs U HAyKU
Poccutiickoit deneparuu ot «13» uroms 2017 r. Ne_ 655

[Tporpammy cocraBmia:mpodeccop kapeapsl xumuun  Apuakosa P.[.

Paboyas nporpamma yTeepXxeHa Ha 3acefjaHnn Kajeapbl XUMum
Mpotokon 3acegaHma Ne 10 oT « 20 » uMIOHA 2023 T.

Pabouas nporpamma ofobpeHa y4ebHO-MeTO4NYECKM COBETOM
_XUMMKO-0MONOrMYeCKoro__(akynbteta

MpoTokon 3acegaHmsa Ne 10 OT « 26 » uoHa__ 2023 .
lMporpamMmMa pacCMOTpeHa Ha 3acefiaHuy Y4ebHO-MeTOANYECKOrO COBETa YHMBEPCUTETA

lMpoTtokon 3acepgaHnss Ne 10 OT « 28  » WIOHA 2023 T.



CaeleHns 0 nepeyTBepIeHUU MPOrpaMMbl HA 0OYepeaHOH Y4eOHbIi N0/l U perucTpanuu
M3MeHeHu

VueOnkbIi Pemenne BHecenHblie U3MEHEHUS Iloamnmce 3aB.
roj Kadeapsl kadeapoi
(Ne mpoTokoia,
JiaTa)




