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1. EJIX OCBOEHUA JUCHHUITJINHBI

Heaamu

PaBHOBECUN

O0CBOCHUHA

JTUCHUILTNHEI

«XuMHYecKada

TEPpMOAMHAMHUKA M

(pazoBble

- M3YYCHHE TEOPETUYECKMX OCHOB KJIACCUYECKOW M CTATHCTUYECKOW TEPMOIUHAMHKH, (a30BBIX
paBHOBECHI MPUMEHEHHS TEPMOJUHAMUYECKUX METOJOB ISl PEIICHUS XUMHUECKUX MpodIiem;
- (opmupoBaHUE y MaruCTPaHTOB 3HAHUA ¥ YMEHHIA, MIO3BOJISIONINX MOJCIUPOBATH M IPOBOJIUTH
YHCJIEHHBIE pacueThl MPU ONUCAHUU DPA3IUYHBIX BUAOB XUMHUYECKUX U (ha30BbIX paBHOBECUU U
CBOWCTB BEILIECTB B PACTBOPAX.
dopmupyembie
00pa30BaTeNbHON TPOTpaMMBbl K BBITIOJTHEHHUIO CICIYIOIIMX OOOOIIEHHBIX TPYIOBBIX (YHKIUI
(TpynOBBIX QYHKIIHH):

MUCLUIIIIMHON

3HaHUA

U yMEHus

T'OTOBAT

BBIITYCKHHKA

TAHHOH

Mpo(HUIaKTUKH BO3HH-
KHOBEHUS 04aroB
BpEAHBIX OPraHU3MOB

Ha MOJIHA 130 PHBIX|
TEPPUTOPULX c
PUMEHEHHEM
MIPUPOIOOXPAHHBIX

OHMOTEXHOJIOTHI

Kon u O00011eHHBIE TPYAOBbIE (PYHKIUM Tpynosbie pyHKIHH
HaNMEHOBAHHUE Kon HaunmeHoBaHue Yposensb HaumenoBanue Kon Yposensb
npodgeccuoHaNb- KBaJupu- (moaypoBeHb)
HOT'0 CTaH/apTa KAl KBaJIHUK-
anumn
01.001 IMenaror [enaroruyeckas nest- O6enenarornueckas |A/01.6
TEIBLHOCTH 0 MPOEKTH- ¢byukuusa. O0ydyeHue 6
(megaroruyeckasi
POBaHHMIO U pealn3anuu
JAeSITeJIbHOCTh B 00pa30BaTEIHLHOIO PO- BocnurarensHas A/02.6
A necca 00pa3oBaTeNbHBIX ACATCILHOCTD
JAOMIKOJIBLHOM, HAa- 6 6
OpTaHM3aIHAX JOIIKOJIb-
YaJIbHOM 001EeM, HOTO, HA4aJIbHOTO
00111eT0,0CHOBHOTO
OCHOBHOM 0GIIeM, > PazBuBarommas 1A/03.6
001wero,cpeiHero o0omero JEATENBHOCTD 6
cpegHeM 001eM o0pa3oBaHus
o0pa3oBaHuM) Ilenarornueckas aes- Ilenarornyeckas
TCJIBHOCTD 1O MPOCKTH- ACATCIBbHOCTD I1O
(BOCHIMTATEJID,
POBaHHMIO U pean3anuu peanm3ayu mnpor-
YYHTeb) B OCHOBHBIX 00111€00pa3o- 6 pamm ocHoBHoro u  |B/03.6 6
BaTEIHBIX IPOTPAMM CpemHero o0Iero
[IpoBenenue pabdor B o0Opa3oBaHUs
00JTaCTH XVUMHUHU
26.008 MOHHUTOPHHT COCTOSIHUS OcymectBiaenue 3xo- A/01. 6
OKpYKaloIei cpeabl ¢ JIOTHYECKOH  OIIEHKH| 6
Cnenunajaucr- MIpUMEHEHUEM COCTOSIHMSI ~ ITOJTHA[I-
TIPUPOIOOXPAHHBIX 30pHBIX TEPPUTOPUIL U
TEXHOJIOT B PHUPOLOOXpAHF p ppUTOp
OHMOTEXHOJIOTHIA BO3MOXXHOCTH TIPHUME-
obsacTn HEHHUS Ha HHX
MPUPOIOOXPAHHBIX
TPHPOAOOXPAHHBIX PHPOZIOOXpaT
OHOTEXHOIOTHIH
(3KOJIOTHYECKHUX) A 6 Onenka pucka ul A/02. 6
. OCYIIECTBIICHUE M€
OHMOTEXHOJIOT Uit Yy p 6




PaszpaGotka mapkep-| A/06. 6
HBIX CHCTEM MW IIp-| 6
OTOKOJIOB IIPOBEJICHUS
MOHHUTOPUHIA IOTEH-
LUaIbHO ONACHBIX
OMO0OBEKTOB
Cocrasienne  mpor-| A/04. 6
HO3HBIX OIICHOK| 6
BITUSIHUSL XO3SIMCTBEH-
HOIt JIeSITeIbHOCTH
YeJloBeKa Ha COCTOS-
HHE OKpy>KaroleH
cpensl c
MPUMEHEHUEM
MIPUPOJTOOXPAHHBIX
OmoTeXHOIOTHH

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

HuctunnmHa «XuUMH4YeCKass TepMOAMHAMHUKA M (a30Bble PaBHOBECUSI» OTHOCUTCS K
00s13aTeNbHON YacTH AUCLUILINH; U3y4aeTcsl BO 2-OM CeMecTpe.
JlucuunianHa TpeAcTaBiIsieT CcOO0M TEOPETUYECKYI0 OCHOBY ISl M3YYEHHUS MOCIEIYIONIMX KypCOB
XUMHUYECKOTO TPOoduiisd — GU3NISCKON XUMUU, KOJJIOMIHOW XUMHH, XUMHUYECKON TEXHOJIOTHH, (PU3UKO-
XUMHUYCCKHUX MECTOOdOB UCCIICAOBAHHNA.

[lepeueHp NUCHUIUIMH, HEOOXOAUMBIX U M3YUEHUS NUCUUIUIMHBI: HEOpraHWYecKas XHMUS,
XUMHNYECKasa TEXHOJIOTHUA, q)mm(a, MareMaTtuka.

Taomuma 2.1.

CBs3b JUCHHUILIHHBI « XMMHYeCKas TePpMOANHAMHUKA U (1)330Bble paBHOBECHUSD) C
npeaAmeCTBY OIMUMHA JUCHUIIVIMHAMUA U CPOKHU UX U3YICHUSA

Kon JIuCcuuImHel, NpeAeCTBYOMNE TUCHUATINHE Cemectp
JCLIUTUTUHBI «XuMH4YecKass TepMOAMHAMHKA U ()a30BbIe PABHOBECHS»
b1.B.05 Tepmonnnamuka 1 MKT HeoOpaTHMBIX IPOLIECCOB 1
b1.B.003.01 |TepmomuHamuka pacTBOpPOB 4
b1.B.JIB.4 |OcHOBHbBIE METO/IbI aHATU3A 1

CBH?.I) JUCHUITJIUHBI ((XI/IMI/I‘ICCKaﬂ TepMO)II/IHaMI/IKa )/ | (])a:sosble paBHOBeCPlﬂ» C
NOCJeAYIIUMHU JUCHUILUIMHAMHA U CPOKHU UX U3YUYeHHSs
Tao6auua 2.2.

Kon JMCUMININHBI, CJIeAYIOUHe 32 TUCHUIIINHON Cemecrtp
AUCHUIVIMHBL | «XUMHYecKasi TePMOJIMHAMUKA U (pa30Bble PABHOBECHS»

b1.0.04 XuMH4ecKas JUHAMUKa 3JIEMEHTAPHBIX MIPOLIECCOB. 3




b1.B.01 CoBpeMeHHbIe TPOOIeMBbI (PU3NUECKON XUMUHU 3

b1.B./IB.04.01 |Xumuyeckast KHHETUKA M MEXaHU3Mbl XHMUYECKUX PEaKIHii 3

B pe3yibTare 0cBOEHUS THUCHMUIIMHBI MATHCTPAHT J10JKEH
3HaTh:

- 6330By10 TCPMHUHOJIOTUIO, OTHOCAIIYIOCA K XHUMHYECKOU TEPMOANMHAMUKE 1 (baSOBBIM PaBHOBCCHAM,
OCHOBHBIC IMMOHATHUA U 3aKOHBI TCPMOANHAMHKH, UX MATCMATHYCCKOC BbIPAKCHUC,
- IIOHKUMATh JIOTHUKY pacCIIpOCTpaHCHUA TEPMOAMHAMHNYECKOIO METOJa K MHOT'OKOMIIOHCHTHBIM
cucreMmam PAa3JIMIHOIO THUIIA;
-OCHOBHBLIC OKCIICpUMCHTAJIbHBIC MW  PACUYCTHBIC MCTOAbLI OIIPCACICHHUA MAKPOCKOIIMYCCKUX
XAapPaAKTCPUCTHK CUCTEMBI 1 OTACIIBHBIX €€ COCTABJIAIONINX BCUICCTB,
- IIOHHUMAThb POJIb XUMHUYECKOU TCPMOAUMHAMHKH KaK O,Z[HOI>'I N3 TCOPCTUYCCKHNX OCHOB XUMMUHU.

Ymersn:
- NPOJEMOHCTPHPOBATH CBs3b (PYHJAMEHTAJIHHBIX 3aKOHOB TEPMOAMHAMHUKHA C XUMHUYECKUMH
SIBJICHUSIMU;
- pelars 3a4a4u 110 XMMUYECKOW TEPMOAVMHAMUKE;
- MOJEIMPOBaTh XMMUYECKOE, (Da30BOE paBHOBECHE, CBOMCTBA PACTBOPOB U IIPOBOAUTh  YUCIIEHHBIE
pacueTsl PU3NKO-XUMUYECKUX BEIMUHH;
- IPOBOAMUTH IKCIEPUMEHTHI 110 U3MEPEHUIO TEIJIOT XMMHUUYECKUX IPOLIECCOB, CBOMCTB PacTBOPOB,
OINPEIEIICHUIO KOHCTAHT PAaBHOBECHSI XUMHUYECKUX PEAKLIUM, IOCTPOCHUIO THArpaMM COCTOSHHUSL.
- CaMOCTOSITENIbHO (OPMYIMPOBATH 3a7auy (PU3HKO-XUMHUYECKOTO HCCIIEAOBAHUS B XUMHUYECKHX
CUCTEMAX;
HOJIb3YSCh MOJIyYEHHBIMH 3HAHMSIMU, YMETh BbIOMPATh ONTUMAJIbHBIE MYTH U METOJbl PELICHUS
ITOCTAaBJIEHHBIX 3a/1a4 ;
- NpOBOJAUTH (U3NKO-XMMHUYECKHUE HCCIEJOBAHMS CHCTEM U IPOLECCOB C HCIOJIb30BAaHUEM
COBPEMEHHBIX MeT0/10B U pubopoB OXMA;
- MPOBOJUTH PUBUKO-XUMHUUYECKUE PACUETHI;
- TI0JIb30BAaThCS CIPAaBOYHOM JINTEPATYPOH;
- rpaduuecku oToOpaXkaTh MOJTYYEHHbIE 3aBUCUMOCTH;
- aQHAJTU3UPOBATh U OOCYXKJATh PE3yIbTaThl PU3MKO-XUMUYECKUX MCCIIEJOBAHUM;
BECTH HAYYHYIO TUCKYCCHIO.

Baagers.

- OCHOBaMHU JUCHUIUIMHEIL IS pCIHCHUA TPAKTUYCCKUX 3a1a;
- MET O)IHKOI)'I IMPOBCACHUA CbI/ISI/IKO-XI/IMI/I'-IeCKI/IX I/ICCHC}IOB&HI/If/'I;
- COBpEMCHHbBIMU HpI/I60paMI/I pIR)S | (I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX HCCHGHOB&HI/Iﬁ.




3. KOMIIETEHIIUHU OBYYAIOIIETI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIAITJIMHbI

[Tporecc n3yueHus TUCHMIIMHBI HANIPaBJIeH HAa (OPMHUPOBAHUE SITEMEHTOB CIICAYIOIINX

komnereHui B cootBercTBUU ¢ ®I'OC BO u OIIOII BO 1o ganHOMY HanpaBieHUIO TOATOTOBKHU:

a) yuuBepcajbhbie (YK) — YK-1
0) oomenpogeccuonanabubix (OIIK) - OIIK-1, OIIK-3;

B) npogdeccuonaabubix (IIK) - TIK-3.

Taoauna 3.1.

MaTtpuua cBsi3u KoMneTeHUi, PoOpMHUPyeMbIX HA OCHOBE U3YYeHHs TUCIHUTIIUHBI
«XuMHYecKasi TEPMOAMHAMUKA U (pa30BbIe PABHOBECHS» ¢ BpeMEHHBIMHU 3TANIaMU OCBOEHUS ee

coJiepsKaHusl
Kon HaunmeHoBaHHe KOMIIETEHIINH NuaukaTop qocTUKeHUs B pesyabrare ocBOeHMS AUCHUTIIMHBI
KOMIIET KOMIETeH N U o0yvarommiicst 10JKeH:
eHINH
Yuueepcanvnovie komnemenyuu (YK) u unouxamopul ux oocmudicenus:
YK-1. | Cnocoben ocyecTBiIATH Y K- 1 AHanmusupyer mnpoOieM-3HATh: CBOU JINYHOCTHBIC OCOOCHHOCTH U
KPUTHUYECKHI aHANM3HYI0 CHTYaIlMI0 KaK CHCTEMY,[PEeCypChI
OpoOJIEMHBIX ~ CHUTyallMil  HABBISABISISL €€ COCTABISIIONIME HYMETh: aJeKBaTHO OLIEHUBATh CBOU
OCHOBE CHCTEMHOTO TI0/IXO/Ia,[CBA3U MEXY HUMH CIIOCOOHOCTH U BO3MOKHOCTH C
BbIPa0ATHIBATH CTpATEruio COOTBETCTBHEM KOHKPETHOW CHTYyaI[HU
JNEUCTBUN Baiaaersb: HaBBIKAMHU CaMOJUATHOCTUKN

JIMIHOCTHBIX KOMMyHI/IKaTI/IBHBIX
CIIOCOOHOCTEN B J€JIOBOM B3aUMOICHCTBUHU

YK-2 Kpurnuecku oleHHBaeT|

HaJIe)KHOCTh HCTOYHHKOB]
nHpOpManuy, paboTaetr ¢
MPOTUBOPEYHMBOH  MH(OpMA-

I.[Heﬁ 13 Pa3HbIX UCTOYHHUKOB

3HATh: CIIOCOOBI CAaMOCOBEPIIIEHCTBOBAHS
CBOEII JICATEILHOCTH C Y4€TOM CBOMX
MIMYHOCTHBIX, N€JIOBBIX, KOMMYHUKATUBHBIX
KauecTB.

'YMeTh: onpenesnsTh IPUOPUTEThI JTUYHOCT-
HOTO ¥ IPO(ECCHOHATBHOTO POCTA.
BiageTh: nprueMaMy LeJIenoiaranust 1
[UIAHUPOBAHUS CBOEH NMpogecCHOHaIbHOM

'VK-3.Pa3zpabarsiBaeT 1 coaep-

bKaTeIbHO apryMeHTHpPYeT]|
CTpaTeruio peuieHus
MpoOJeMHON  cHUTyalMu  HA
OCHOBE CHCTEMHOT'O u
MECXIUCITUTITIMHAPHOTO
OJIX0JI0B

3HATh: BO3MOXKHBIC BAPUAHTHI PEIICHUS
TUIHYHBIX 3a]1a4.

YMeTh: UCII0JIB30BaTh HHCTPYMEHTHI
HEIPEePHIBHOTO CaMOOOPa30BAHHUS.
BJ'laI[eTl): METOAMKAMH CaMOPa3sBUTUA U
caM000pa3oBaHuUs

Oomenpogeccuonaibubie komnereHuu (OIIK) 4 HHAUKATOPBI UX AOCTHKEHUSA

OIIK-1 (Crtoco0€eH BBITOTHSITE
IKOMIIJIEKCHBIE
PKCIICPUMEHTAIBHBIC U PACUCTHO-

OIIK-2.1. TIpoBoaut
KPUTUYECKUM aHAIU3
€3yJIbTaTOB COOCTBEHHBIX

3HATD: CTaHAAPTHBIE MECTOJbI TIOJIYUYCHUA,
I/I)IeHTI/I(l)I/IKaLII/II/I 1 HCCIICOOBAHHUA CBOMCTB|
Be-IIECTB ¥ MaTEPHAJIOB, IpaBMIa 00paboOTKH|




[TEOpEeTHYECKHE UCCIIeIOBaHNS B
M30paHHON 001aCTH XUMHH WITH
CMEXHBIX HayK C HCIOJIb30BaHUEM
COBpEMEHHBIX TIPHOOPOB,
MpOTpaMMHOTO obecTieueHus U 0e3
ITAaHHBIX TPO(ECCHOHATFHOTO
Ha3HAYCHUS

PKCIIEPUMEHTAIBHBIX
M PaCUeTHO-TEOPETUUECKUX
[paboT, KOPPEKTHO
MHTEPIPETHPYET UX

n  opopMIeHUS paborsl,
rpaBuiia Th

BiageTb: 6230BEIMH HAaBBIKAMH [POBEICHUS
XMMHYECKOT0 SKCIIEPUMEHTa U 0pOpMIICHHS
ero pe3yJIbTaToOB

'YMeTh: IIPOBOAUTH MPOCTHIE XUMHUICCKHUE

pe3yabTaToB

OIIK-2.2. ®opmynupyet
BaKIJIFOUSHHSI ¥ BBIBOJIBI T10
[pe3yJbTaTaM aHaJIHu3a
ITUTEepaTypHBIX JTaHHBIX,
COOCTBEHHBIX HKCIIEPUMEH-
TNBHBIX M PACYCTHO-
TeOpeTHYEeCKUX padboT B
M30paHHON 00IacTu

XUMHUH WA CMEKHBIX

HayK

OITBITHI IO MPEIaraeMBbIM METOIMKAM
3HaTBH: METOJIBI MOJTy4YeHUS,
MIeHTU(DUKALIH

ViccinenoBaHus BeecTB (MaTepuaios),
CraHgapTHbIe 00pabOTKH Pe3yJIbTaTOB

PKCIIEPUMEHTA
Biaaaern: HaBBIKAMH MIPOBEJICHUS]
PKCIIEPUMEHTA U METOIaMU 00pabOTKH ero
[pE3yIBTATOB

'YMeThb: MIPOBOIUTH MHOTOCTaIUIHHBIN
CHHTE3, BBHIOMPAaTh METONBI TUATHOCTHUKH]
BEILIECTB U

MaTepuaoB, IPOBOJUTH CTAaHJAPTHBIC
n3MepeHusi, 00padaThIBaTh PE3yJIbTaThI
PKCIIEpUMEHTA

OIIK-3

CrnocobeH HCII0JIb30BATH|
BbBIYUCIIUTCIIBHBIC MCTOAbI U
AN THPOBATh
CYILIECTBYIOIIUEC
pOrpaMMHBIE  TPOJYKTHI
ISt peleHus 3aj1a4
npodeccnoHanbHOM

eI TeIbHOCTH

OIIK-3.1. Mcnonb3yer
COBPEMEHHBIE IT-
TEXHOJIOTHH npu
coope, aHaM3Ee W
[peJCTaBICHUN
uH(pOpMaIU
XUMHUYECKOTO
npodus;

3HATH: BEIYUCIUTETIbHBIC

METO/Jbl , MPOrPpaMMHBIE IIPOAYKTBI
ISt peLieHHs 3ajayl
PO ECCUOHAIIBHON e TEIHHOCTH
YMeThb: HCIIONB30BaTh CTaHAAPTHBIE

14 OpPHUIMHAJIbHBIC IMPOrpaMMHBIC
IMPOAYKTHI, npu HeO6XOI[I/IMOCTI/I
AaalTUupysa nux JUIS peICHN|

Hay4HOUCCIIEAOBATEIbCKUX 3a1a4 B
00J1aCTH XUMUHU.

Baaners: HCIIOJIb30BATHh
coBpemeHHble [T-TexHosoruu npu
cOope, aHanM3e U TNPEACTaBICHUY]

OIIK-3.2. Ncnons3yer
CTaHJapTHbHIE u
OpPHUTHHAIbHBIC
MpOrpaMMHBIC
MIPOAYKTHI,
HE00X0IMMOCTH
ananTupys  HUX IS
pereHusI 3aa4
npodecCuoHATBHON
JeSITeIIbHOCTH;

npu

WH(pOpMaIUN XUMHAYECKOTO|
npouIs.

OIIK-3.3. Ucmonb3yer
COBpEMEHHBIE

BBIYUCIIUTCIIBHBIC




IKCTICPUMEHTA,
MOJICIMPOBAHUS
CBOICTB BEIIIECTB
(MaTepuaiioB) u
MPOIIECCOB C UX

METOBI ISl 00pabOTKH
JAaHHBIX XUMHUYCCKOT' O

BEIOpPaHHOW OOIACTH XVMHH,

Y4aCTHEM.
MK-3 | CnocoOeH Ha OCHOBE IMK-3-1. Cucrematnzupyer3HaTh: NPUHLUIB PadOTHl HAa COBPEMEHHOH
KPUTUYECKOTO aHaNn3a nHpopManuio,  MOJyYeH-HAYy4YHOI anmaparype IpH MPOBEICHUN HaYYHBIX
pesynsratoB HUP m HUOKP Hyto B xone HUP wuuccnenoBanuil.
OLICHUBATh NEPCIEKTUBBI UX HWOKP, ananusupyet ee HiYMeTb: padoTaTh Ha COBPEMEHHOW HAayYHOH
MPaKTHIECKOTO IPIMEHEHUSI H  [COTIOCTABIISIET cammapatype TpH  NPO-BEJCHWH  HAYYHBIX
MPOJOKEHUS pabOTHI M TepaTypHBIMH JaHHBIMU. [CCIIEIOBaHNH, BEIOMPATh CPEACTBA N3MEPECHHUH,

MCTOAUKY aHalu3a, OIICHMBATh YPOBCHB|

XAMAYSCKON TEXHOJIOTHH HITH

. [MK-3.2. Onpenenser Bo-
CMEXHBIX C XUMHEH HayKax

3MO>KHBIEC HAITPABICHHS
[pa3sBUTHS padOT U TEepCIeK-
THUBBI IPAKTUYECKOTO
MPUMEHEHHUS MOy IEHHBIX
[pE3yJIBTaTOB

3arps3HEHUIl; aHAIU3HPOBaThb  COBPEMEHHBIC
MaTepHabl u cpencTaa perucrpanuy
uHpopMaluK; Jenatb  BBIOOp  CPEACTB |
MaTepuaioB perucTpanuud WHQopManuu 1pH
[IPOBEJCHUY HAyUHBIX UCCIIECIOBAaHUM.

Biiagerh: HaBbIKaMH BHIOOpPAa ONTHMAIIBHOTO
MeToaa HCCIIEIOBaHUS (hyHKIIMOHATIBHBIX|
MaTepHaJIOB B 3aBHCUMOCTH OT 00beMa M IiejeH
WCCIIEIOBAHMA Uil PpEIICHUS IOCTAaBICHHBIX
3a/a4 Ha OCHOBAaHWH aHAIIN3a M COIOCTABIICHUS
BCEH COBOKYMHOCTH MMEIOIIUXCS JaHHBIX

4. CTpykTypa ™ cojAep:kaHMe JHCHMIUIMHBI (Moayns) «XHMHYeCKast

TePpMOANHAMHUKA U (1)330B]>Ie PaBHOBECUS

4.1. CTpykTypa IMCHHILIHHBI (MOAYJISA)
OO0mias TpyA0€MKOCTh AUCIIUIUIMHBI COCTABIISIET 4 3aueTHbIC eAMHUIbI, 144 gaca.

Ta0auna 4.1.
Buj yueoHoii padoThl Bcero 3
4acoB ceMecTp
OO61ast Tpy10€MKOCTh TUCHUTUTMHBI 144 144
AyIUTOpPHBIE 3aHATHUS 68 68
Jlexmun 34 34
Jlaboparopusbie 3austus  (JI3) 34 34
CamocrosrenbHas padota ctyaeHtoB (CPC) 49 49
Kontponb 27 27




COJAEPKAHUME JNCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMUWYECKHUX HJIM ACTPOHOMHNYECKUX YACOB 1 BUJ10OB YYEBHbIX

3AHATUU
Taoauna 4.2.
- Bunbi yuedHoii padoTsl, BKII0OYAA DopMbI TEKYLIET0 KOHTPOJISI
CaMOCTOSITEeJIbHYIO padoTy CTYAEHTOB U yCIeBaeMoCTH (no Hedensm
TPYA0eMKOCTh (B Yacax) cemecmpa)
C DopMa IPOMeKYTOUHOM
KonrakrHas padora aMOCTOSITEJIbHA arTectamun (o cemecmpam)
51 padora
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TEPMOJIMHAMUKHU
3. |PactBOpHI 2120|1010 |- -115 | - 8 |15 - 1 (1 |- - - 1
4. |(Da3oBble, XUMHYECKHE 2120|1010 | - -115 ] - 8 |15 - 1 1 |- - - 1
aICOPOIIMOHHBIC PABHOBECHS
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4.2. ConepxaHue U CHUTIIMHBI

B pasmene 4.2. mporpaMmbl yueOHOW AUCHUIUIMHBI «XHMHYECKasi TePMOIMHAMHMKA U
(¢azoBbie paBHOBecUsl» TIPUBOAATCS KpaTKHE€ aHHOTAIMA CTPYKTYPHBIX €IWHUIl MaTepuaia
mucuuruHbel. CoaepkaHue AMCHUIUIMHBL CTPYKTYPUPYETCS MO paszjeliaM, TeEMaM WIM MOAYJISAM M
pPacKpbhIBaeTCs B aHHOTAIUAX paboyeil MporpamMmbl C TOCTATOYHOW TMOJHOTOM, YTOOBI O0yYaromuecs
MOTJIM U3y4yaTh MaTe€pHall CaMOCTOSTEIbHO, ONUPAsICh HA IPOrPAMMY.

Tembl y4eOHBIX 3aHATHI (00111asi TPYA0EMKOCTh Y4eOHO# TUCIUITHHBI —2 32a4€THBIX eIUHHI

Tabnuya 4.2.

Pa3pen, tema

Coaepsxanue nporpaMmbl y4eOHON AU CHUIIMHBI




Pa3zpen 1.

BBenenue.

[IpenMer u coctaBHble YacTH (pu3uveckord xuMuu. OCHOBHBIE ATalbl Pa3BUT U
(U3UYECKON XMMHUU KaK COBPEMEHHOW TEOPETUYECKOHW OCHOBBI XUMHH. MeETOabl
TEPMOJMHAMUKHA, KUHETUKHM M KBAaHTOBOM XHMMHH B OIMCAHUU XHUMHUYECKHX
SIBIICHHH.

Pasznea 2.

OcCHOBBI XUMHYECKOIi TCPMOAMHAMHUKH

Tema 1. MakpockonM4ecKkue CHCTEMbl U TEPMOAUHAMUYECKHM METOJ UX
onucanus. TepMuueckoe paBHoBecue cucteMbl. Temneparypa. Pasnuunbie mkaib
temriepatyp. TepmoanHamuueckue napamerpbl. IHTEHCHUBHBIE M 3KCTEHCUBHBIE
BennuuHbl.  OOpaTuMble 1 HEOOpaTUMBIC TIPOIIECCH U X CBOMCTBA.

Tema 2. YpaBHeHMsS COCTOSIHUS. YpPaBHEHHME COCTOSIHMS WJEAlbHOIO rasa, rasa
Ban-nep-Baansca. Teopema 0 COOTBETCTBEHHBIX COCTOSHUAX M oOwiast npodiaema
YpaBHEHUs COCTOSIHUSA. BupuanbHble ypaBHEHUS COCTOSIHUSI.

Tema 3. Temnmora wu pabora. Buyrtpenuss osHeprus. IlepBblii  3akoH
TepMOoJAMHAMUKU. [IpuMeHeHne nepBOro 3akoHa TEPMOJMHAMHUKU K Pa3IMYHBIM
npoueccam B razax. Juranenus. Lukn Kapuo. Jlemma Kapno.

Tema 4. 3akon I'ecca u ero cneacrBusi. CTaHIapTHBIE COCTOSIHUS U CTaHAAPTHbIE
TEIJIOTHl XMUMHUYECKUX peakiuil. TernoTsl cropaHusi. TemioTel 00pa3oBaHUA.
3aBUCHUMOCTh TeIioBoro 3ddexra peakuuu OT Temmneparypel. Dopmyna
Kupxrodda. 3aBHCHMOCTh TEIUIOEMKOCTH OT TEMIIEpaTyphl U PACUEThl TEILIOBBIX
s dexToB peakumii. TabnuIbl CTAHAAPTHBIX TEPMOJUHAMUYECKUX BEJIMYUH U UX
UCIIOJIb30BaHNE B TEPMOJIMHAMUYCCKUX pacueTax. Kamopuyeckue K03 UIMeHTHI.
Tema 5. Bropoii 3aKkoH TepMOAMHAMUKH U €ro pas3jiuydHble (OPMYIHUPOBKHU.
OHTponusi. YpaBHEHHE BTOPOr0 Hayajga TEPMOAMHAMHUKH [JIi OOpaTUMBIX U
HeoOpaTuMbIX TmporieccoB. OOOCHOBaHWE BTOPOTO 3aKOHA TEPMOIMHAMUKHU.
Teopema Kapno-Kmaysuyca. DHTponus kak (yHKIus cocTosiHus. H3meHeHue
SHTPOIUU TPHU PA3IMUHBIX Mpoleccax. V3MeHeHne 3HTPONUU B U30JIMPOBAHHBIX
cucTemax M HarpasieHue mnpouecca. [locrynar [1nanka u aGcomatoTHAs SHTPONUS
BelecTB. CTaTUCTUYECKUI XapakTep BTOPOIro 3aKOHA TEPMOJMHAMHUKU. PopMyna
bonpmana.

Tema 6. PacueTsl H3MeHEHHI SHTPONUN OOPATUMBIX U HEOOPATHUMBIX MPOIECCOB.
Beruucnenuss aOCOMIOTHOW SHTPONHMHM TBEPHABIX TEJN, KUIAKOCTEH U Ta30B.
W3meHeHne HHTPONUM XUMHUYECKOW peakuuu. DyHAaMEeHTalbHbIE YpaBHEHUS
['u60ca mnsa 3akpbITHIX cucTeM. DHeprus ['enbmronbia, sHeprus ['mb6ca m ux
cBoiictBa. TepmonuHaMu4eckre MOTEHIUANBI U XapaKTepUCTUUYECKHe (YHKIIHH.
VYcnoBusi paBHOBECHS U KPUTEPUU CaMOMPOU3BOJILHOTO MPOTEKAHHUS IMPOIIECCOB,
BBIpQXCHHBIC YePE3 XapaKTePUCTHUECKUE (DYHKITUH.

Tema 7. YpaBuenue ['n06ca-I'ensmromnbia u ero poias B xumun. Pabora u remnsnora
xuMuueckoro mnpouecca. CootHomeHus: MakcBesia: UCIoJIb30BaHUE ISl BHIBOJA
o011ero ypaBHeHus cOCTOSIHUS (ha3bl. XapakTepucTuieckue QyHKIUU UIeaIbHOTO
raza. Ouepruss [ub0ca wupeanpHOro Trasza. XapakTepuctudeckue (QyHKIUU
peaibHOTO

raza Merox nerydectu. Pacyer nerydectu (yruTUBHOCTH) U3 OMBITHBIX TaHHBIX.
Tema 8. ®OynnamentanbHble YypaBHeHMs [uOOca n7 OTKPBITHIX CHCTEM.
XUMHYECKUE TOTEHIMANbl, WX ONpEAeIeHUE, BBIUUCIEHUE U CBOWCTBA.
XUMHYECKHUH ITOTEHIIHAI UIEATILHOT0 U HEUJIEAJILHOI'O T'a30B.

Pazpea 3.

PacrBopbl




Tema 1. PacTBopbl pa3nuuHbIX Ki1accoB. Pa3nudnbie ciocoObI BRIpaXKEHUS COCTaBa
pacTBopa.

Tema 2. Cmecu ujealbHbIX Tra3oB. TepMOIUHAMHYECKHE CBOMCTBA Ta30BbIX
cMmeceil. MeanbHble pacTBOPHI B Pa3IMYHBIX arperaTHBIX COCTOSHHUSX M oOliiee
YCIIOBHE WJEaIbHOCTH pPAcTBOPOB. JlaBleHHE HACBIIIEHHOTO Mapa XKUIAKUAX
pactBopoB. 3akoH Payns u otkionenue ot Hero. KoadduimeHTs akTHBHOCTH U
UX OINpEeJEeIeHUE N0 NapLHUAIbHBIM JaBIeHUsAM BemecTB. CTaHIapTHBIE COCTOSHUSA
OpU  ONPEACIICHUM XUMHUYECKMX IIOTEHIMAJIOB KOMIIOHEHTOB pacTBOPOB.
CummeTpHuyYHasl © HECUMMETPUYHAsL CUCTEMbI OTCUETA.

Tema 3. KomuratuBHble CBOWCTBa pacTBOpPOB. VI3MeHeHHE TeMIeparypsl
3aTBEPJIEBAHMS Pa3IMUHBIX pacTBOpoB. Kpnockonnueckuii Meroa. OcMOTHYECKHE
sBneHud. YpaBHenue Bant-I'odda, ero repmoamHaMuueckuii BHIBOA U 00J1aCTh
npuMeHuMocTH. O0111ee pacCMOTPEHNE KOJUTUTaTUBHBIX CBOMCTB PacTBOPOB.
Tema 4. TepmoauHamuueckas Kiaccudukanus pactBopoB. DyHKuMsS cMelIeHUs
JUTSL BIeaIbHBIX M HeHIealbHBIX pacTBOPOB. [IpenenbHo pazbaBieHHbIE PacTBOPHI,
aTepMajibHble, PETYJSpHBIE, CTPOrO pEryJspHbIE pPacTBOPbl U HX CBOMCTBA.
[TapuuanbHble MOJIbHBIE BETMYMHBI U UX ONPEACIIEHUE U3 ONBITHBIX JAHHBIX AJIS
OuHapHBIX cucTeM. Y paBHenus [ uooca-/lrorema.

Tema S. PaBHoBecue JKMIKOCTb-Iap B JBYXKOMIIOHEHTHBIX CHCTEMaXx.
PaBHOBecHBIE cocTaBbl Mapa M KUIKOCTU. 3akoH Payns-Jlanbrona. Paznmuunbie
BUJIbl AUarpaMmM cocTosiHus. 3akoHbl ['mu60ca-KoHoBanoBa. Pa3znenenue BemiecTs
IyTEM MEPEroHKU. A3EOTPONHBIE CMECH M UX CBOWCTBA. BiusHue naBieHus u
TEMIIEPATYpPbl HA PACTBOPUMOCTD I'a30B B KUIKOCTSIX.

Tema 6. 3akon ['enpu. OrpaHuueHHass B3auMHas PaCTBOPUMOCTH JIBYX
)Kunkocted. TpeTuil KOMIIOHEHT B CHCTEME HMX JBYX HECMEIIMBAIOUIUXCS
xuakocted 3akoH pacnpeneneHus HepHcera. PacTBopuMOCTb TBEpABIX TENI B
KuakocTsax. WnpeanmpHas pactBopuMocTh. YpaBHeHue Illpenepa. 3aBucumocTtb
pacTBOPUMOCTH OT TEMIIEPATYPHI.

Pasznen 4.

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




Tema 1. T'ereporennsie cuctembl. I[loHsiTHe Qa3bl, KOMIIOHEHTa, CTCICHH
cBoboxapl. [IpaBuno a3 I'mb6b6ca u ero BbBOA. OJHOKOMIIOHEHTHBIE CHCTEMBI.
Juarpammbl COCTOSHMSL BOIbI, cepbl. Da3oBble NEPEXOAbl IMEPBOrO pPoOJa,
VYpasaenne Knaneiipona-Kiaysnyca u ero nmpuMeHeHHe K pa3IndHBIM (a30BBIM
nepexoJaM nepBoro poja.

Tema 2 JIByXKOMIIOHEHTHBIE CHUCTEMbI. Pa3inuuHble AuarpaMMbl COCTOSHUS
JBYXKOMIIOHEHTHBIX CHCTEM M UX aHaju3 Ha OCHOBe mpaBwia (das.
TpexxoMnoHneHTHbIE cucTeMbl. TpeyronpHuku ['m66ca m Pozeboma. Bzaumuas
PacTBOPUMOCTb B CUCTEME TPEX KHIKOCTEH.

Tema 3. 3akon pnelictBus Mmacc. McTopusi ero OTKpBITHS W COBPEMCHHAS
TpakTOBKa. Pa3nuuHble BUIbI KOHCTAHT PABHOBECHUS U CBS3b MEXIY HHMH.
XuMuyeckass IepeMeHHas. XUMHUYECKOE€ paBHOBECHME B  HUJACAIBHBIX W
HEUJealnbHbIX cucTeMax. TepMOAMHAMUYECKUI BBIBOJ] 3aKOHA JEHCTBUS Macc.
Tema 4. Hzorepma Banr-I'opda. M3menenue sHeprum ['ubbca u sHEprum
['enbMronbia Npu  XMMHUYECKOW peakiuu. TepMoJMHaMH4YecKas TpPaKTOBKa
HNOHATUSL O XuUMUYeckoM cpoxactee. Ilpunnun beprio wu  obmacte ero
MPUMEHUMOCTU. PacyeTbl KOHCTAHT pPaBHOBECHS XHMMHYECKUX PpEAKIHU C
MCIIOJIb30BaHUEM TAOJIUI CTAHAAPTHBIX 3HAYCHUN TEPMOJANHAMUYECKUX (PYHKIIMM.
[TpuBenennas »oHeprus I'ubbca u ee HCHONB30BAaHUE Ui  PACUYETOB
XUMUYECKUXPABHOBECHU.

Tema S. Pacuer BpIXOAa NPOAYKTOB XUMHUYECKHX PEAKLUMN PA3IUYHBIX THIIOB.
BbIX0/1bl MPOAYKTOB IMPU COBMECTHOM HPOTEKAHUM HECKOJbKUX XHUMHUYECKHX
peakuuid. 3aBUCHMOCTb KOHCTAHT pPaBHOBECUS OT TEMIEpaTypbl. YpaBHEHUS
1300apbl U M30XOPBI PEAKINH; UX TEPMOJMHAMHUYECKUN BbIBOJ. Mcmonb3oBaHue
pPa3IUYHBIX NOpUONMKEHUN Ui TEIUIOEMKOCTEH peareHTOB Ipu  pacuerax
XUMUYECKUX PAaBHOBECUM MPH PA3IMUHBIX TEMIEPATypax.

Tema 6. I'ereporeHHble XHMMHMYECKHE paBHOBECHS U OCOOEHHOCTH UX
TEPMOJUHAMHYECKOTO OTUCAHUS.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MH

B nporecce 00ydeHus UCTIONB3YIOTCS TPaJAULIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH (JICKIUH,
CEMHHApBI, TPaKTUUYECKHE pabOThl) M AaKTUBHBIE MHHOBAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHU:

1. CeMuHap B JAMAJOTOBOM pEKHMME IPUMEHSETCS B OCHOBHOM TIpU OOCYXAECHHUH
BBICTYIIJICHUI MarucTpaHTOB C JIoKJIagaMu (pedepatamu)

2. I'pynimoBoii pa36op pe3yabTaToB KOHTPOJIBHBIX paboT

3. Berpeun ¢ coTpyaHMKamMH M PYKOBOJIUTENSIMH NpOQUIBHBIX J1abopaTopuil U
MPEeNNpPUATHI - MOTEHIMATBbHBIMU Pab0TOIaTENISIMU BBHIITYCKHUKOB.

B nenoM npu u3ydyeHMHM Kypca akTHBHbIE M HMHTEPAKTHBHbBIC ()OPMBI NMPOBEIACHUS 3aHITHUN

cocTaBiAtoT He MeHee 30% ayIuTOPHBIX 3aHATHH.



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

cTp TEXHOJIOTUH ay/JUT.4yacoB
1 3 Beenenne HNuTepakTrBHAS JIEKIHS. 4
2 3 OCHOBBI XMMUYECKOH TEPMOIMHAMUKU Jlexiusi ¢ mpe3eHTanuei 10
3. 3 PactBopst Jlekuus ¢ mpe3eHraluein 10
4. 3 ®a3oBBle, XMMHYECKHE H  ancopOumonHsle | Jlekuus npe3eHTaIuen 10

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

OneHo4Hble Cpeacrea AJjid TEKYIIEro KOHTPOJIA yCII€eBa€eMOCTH, HpOMe)KyTO‘{HOﬁ arrecranum 1mo
HTOraM OCBOCHHUSA JUCIUIIJINHBI.

6.1. Ilnan camocTosITEe/IbHON PA0OTHI CTY/ICHTOB

Jlemma Kapmo. 3aBUCUMOC
TEIJIOEMKOCTH OT TEeMIIePaTyphl

pacueTsl TEIUTOBBIX ¢ dexr
peakiuii. TaGmuiel  CTaHJApTHE

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

CratucTuueckuil XapakTep BTOPO
3aKOHa TepMOAUHaMUKu. 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 | MeToApl TEpPMOAMHAMUKH, 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
B3aMMHasi PacTBOPUMOCTb JBYX
kuakocted. TpeTuil KOMIOHEHT B
cucTeMe ux IBYX
HECMEIIMBAIOMINXCA  JKHIKOCTEH
3akoH pacnpeneneHus HepHera.
PacTBopuMOCTs TBEpABIX TElI B
JKUJIKOCTSX. WneanpHas
PacTBOPUMOCTSb. VYpaBHeHUE
Ipenepa. 3aBUCUMOCTD
PacTBOPUMOCTH OT TEMIIepaTyphl
TepmonunaMuueckas
Kiaccudukarms PacTBOPOB.
DyHKIUSA CMEIICHUS TSt
H7ACATBHBIX u HEHUJEaTbHBIX
pacTBOpPOB. [IpenensHO
pa30aBiieHHBIC pacTBOpEI,
aTepMaslbHBIE, PEryJIsIpHBIE, CTPOTO
peryiapHbIE  pacTBOPBl M HX
cBoiicTBa. IlapuuanbHble 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. Meroanueckue yKa3aHusi 10 OPraHu3aluy CaMOCTOSTEIbHON padoThl MATHCTPAHTOB

Y4eOHbIM T1aHOM HamnpaBieHust moarotoBku 04.04.01. Xumus mo quciuminHe «XuMU4ecKas
JUHAMHKA DJIEMEHTApHBIX MPOIECCOB, KaTaliu3» IMpeaycMaTpUBaeTCs CaMOCTOsTENbHas paboTa
MarucTpaHTa,

BBIITOJIHACTCS

HaImnuCaHue KOHTpOJ'IBHOfI pa6OTBI 10 JUCHUIINIMHE, ¢Javda KOJIJIOKBUYMaA.

6.2.1. MeToanuyeckne peKOMEHIAIUH 110 MOATOTOBKE M c1a4Ye KOJJIOKBHYMa

KosutokBuyM (B mepeBojie ¢ JIATHHCKOTO «Oecena, pa3roBop») — Gopma TEKYIero KOHTPOJS
3HAHUW CTYIEHTOB, KOTOpas MPOBOAMUTCA B BUIE COOECENOBAHUU MPEMOJABATENI U MarucTpaHTa 10

CaMOCTOSATECIIbHO HO}IFOTOBJ’I@HHOﬁ MarucCTpaHTOM TEMCE.

CIENYIOMUMH BHJIaMH CaMOCTOSITEIBHOW pabOTHI:




OH mpuMeHsieTcs Ui MPOBEPKU 3HAHMU 10 ONpEIeNeHHOMY pasneny (Wid oObeMHOW Teme) U
IIPUHATHUS PEIIEHUs] O TOM, MOYHO JIM IIepeXOJUTh K U3Y4EHUIO0 HOBOro MaTepuana. KommokBuym —
3T0 Oecema ¢ MarkuCTpaHTaMH, IENBI0 KOTOPOW SBIISETCS BBISIBICHHUE YPOBHS OBIIAJCHUS HOBBIMHU
3HaHUSAMH. B oTiMume oT cemMMHapa rilaBHOE Ha KOJUIOKBUYME — 3TO IPOBEpPKa 3HAHUH € LIETIbI0 UX
CUCTEMATH3alUH.

Heab0o KoJUIOKBMYMa sBIseTcd (OPMHUPOBAHHME y MAarucTpaHTa HaBBIKOB — aHalIM3a
TEOPETUYECKHX MPOOIeM Ha OCHOBE CAMOCTOSITEIILHOTO H3y4YeHUS y4eOHOM U HAYYHOM JTUTEPATYPHI.

Ha xo/10KkBHyM BBIHOCATCSL KPYIIHBIE, IPOOJIEMHBIE, HEPEJIKO CIIOPHBIC TEOPETUYECKHUE BOIIPOCHI.
KonnokBuyM MOXKET MPOBOAMTHCS IO BOMpPOCAM, OOCYXIABIIMMCS Ha ceMmuHapax. KoHKpeTHbIe
BOMNPOCHI ISl KOJUIOKBUYMa MarucCTpaHTaM He COOOIIalTCs, OJHAKO 3apaHee (OpMyJIUpYOTCS
npernonasateneM. [Ipennonaraemeiii 00beM OTBeTa HE JOJDKEH ObITH OonbmmM (mpumepHO 1,5-2
MUHYTBI), YTOOBI IPENOAABATENb MOT YCIIETh ONIPOCUThH BCEX MArMCTPAHTOB.

Ot marucTpanra Tpedyercs:

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

paccmarpuBaeMoil npo0Oieme;

e HAIMYKE COOCTBEHHOTO MHEHUSI 110 00CYKAaeMbIM BOIIPOCAM M YMEHHE €r0 apryMEHTHPOBATb.

KonnokBuym — 3T0 HE TOJNBKO (popMa KOHTPOJIS, HO M METOA YriTyOJIeHUs, 3aKpEIUICHHUs 3HAHUH
MarucTpaHTOB, TaK Kak B XOJie coOeceOBaHUS IPENoAaBaTellb Pa3bsCHIET CIOXKHbIE BOIPOCHI,
BO3HHUKAIOIINE y CTYJIEHTA B MIPOILIECCE N3YUYEHUS JaHHOTO HCTOYHUKA.

3ajaya KOJUIOKBUYMA JIOOUTHCS TIIyOOKOTO M3ydeHHs OTOOpaHHOrO MaTepuasia, MpoOyAuTh Y
MarucTpaHTa CTPEMJICHUE K YTEHHUIO JOTIOJIHUTEIbHON IKOHOMUYECKON JTUTEPATYPBHI.

IToaroroBka Kk NpoBeJeHUI0 KOJUIOKBHYMA.

[ToaroroBka K KOJUIOKBHYMY IPEAINOIAraeT HECKOJIbKO 3TAIIOB!

1. IToaroToBka K KOJUIOKBUYMY HAYMHAETCSl C YCTAHOBOYHOM KOHCYJbTAllMM IPENoJaBaTess, Ha
KOTOpOI OH pa3bsACHSAET Pa3BEpHYTYIO TEMAaTUKY MPOOJIEMbI, PEKOMEHIYET JIUTEPATYPY AJI U3yUEHUs
U 00BSCHSET NMPOLEAYPY MPOBEACHUS KOJIIOKBUYMA.

2. Kak npaBuiio, Ha CaMOCTOSITEIbHYIO MOJITOTOBKY K KOJIJIOKBUYMY MarucCTpaHTy oTBOAUTCS 3—4
Henenu. IloaroroBka BkIOYaeT B ce0sl M3ydeHHE PEKOMEHJIOBAHHOM JHMTepaTyphl U (IO YKa3aHUIO
MPEero1aBaTessl) KOHCTIEKTHPOBAHUE BAKHEUIITNX MUCTOYHUKOB.

3. KomnokBuym mpoBoauTcsi B (GopMe HMHIUBHIYaIbHOM Oecelbl IMpernojaBaTelisi ¢ KaKIbIM
MarucTpaHTOM I Oeceibl B HEOOIbIUX Tpynmnax (3—5 4enoBek).

4. IlpernonaBaTenp 337aeT HECKOJIBKO KPAaTKMX KOHKPETHBIX BOMPOCOB, MO3BOJISIOUINX BBISCHUTD
CTeneHb JOOPOCOBECTHOCTH PabOTHI C TUTEPATYPOl, KOHTPOIHPYET KOHCTIEKT. [lanee Goee moapoOoHO
o0cyxaeTcs Kakas-1100 CTOpOHa MPOOIEMBl, YTO MO3BOJISIET OLIEHUTh YPOBEHb IIOHUMAaHUS.

6. Ilo uroram KoyJIOKBUyMa BbICTaBisieTcsl quddepeHIpoBaHHas OlleHKa, UMeroasi 0oJbIIon
yIEJIbHBINA BEC B ONPEAETICHUN TEKYIIeH yCIIeBaeMOCTH MaruCTpaHTa.

Oco0eHHOCTH M MOPSIAOK CAa4YU KOJUIOKBHYMA. MarucTpanT MOeT ce0si CUuTaTh TOTOBBIM K
claye KOJUIOKBUYMa IO H30paHHOW paboTe, KOrja y HEro ecTb MM JIMYHO COCTaBJICHHBIM U
00paOoTaHHBI KOHCHEKT cAaBaeMON pabOThl, OH 3HAET CTPYKTYpy pabOThl B LIEJIOM, COJIEp:KaHUeE
paloThI B 1IEJIOM HJIM OTJIENIbHBIX €€ pa3zienioB (TJ1aB); YMEET pacKphITh paccMaTpuBaeMble MPOOIEMBI
M BBICKa3aTh CBOE OTHOIIEHHE K MPOYHTAaHHOMY M CBOM COMHEHHS, a TaKKe 3HAeT, KaK yOeIuTh
MIPEero/iaBaTess B IPaBOTE CBOMX CYXICHH.

[IpoBeneHne KOIOKBHYMa TIIO3BOJISET MAruCTpaHTy TMPUOOPECTH OMBIT  padOTHl  HaL
NEPBOMCTOYHUKAMH, YTO B JAJbHEHIIEM MOMOXET C MEHBIIMMH 3aTpaTaMd BPEMEHU paboTaTh HaJ
JUTEPaTypo 1o KypcoBoi paboTe U MpH MOATOTOBKE K 3a4ETy



6.2.2. MeToanueckne peKOMEHIAMH M0 BINOJHEHHI0 KOHTPOJILHOI padoThl
O01mme ykazanust

KonTtponpHast paboTa — caMOCTOATENbHBIA TPYJI MarucTpaHTa, KOTOPBIA CHOCOOCTBYET
yrayOn€HHOMY — M3YYEeHHMIO  TpoiJeHHoro  marepuana. [lepedenp Tem  paspabaTbiBaeTcs
IIPENOIABATEIIEM.

esb BbINOJIHAEMOI PadOTHI:

- IOJTyYUTh CHEIHMATIbHBIC 3HAHUS TI0 BEIOPAHHON TeMe;

OcHOBHBbIE 32/1a494 BBINIOJIHSIEMOH Pa0doOThI:

1) 3aKkperuieHHe MoJIy4eHHbIX PaHEEe TEOPETUUECKUX 3HAHUM;
2) BBIPa0OTKA HABBIKOB CAMOCTOSITEILHOU PaOOTHI;
3) BBISICHEHHE TIOATOTOBJICHHOCTH CTY/IEHTA K U3YUEHHIO CICAYIOMIEH TEMBI.

Becy mpouecc HamucaHus KOHTPOJBHOM pabOThl MOXKHO YCIIOBHO pa3JeNIUTh Ha CIEAYIOLIME
STarbl:

a) BEIOOp TEMBI U COCTaBJIEHUE MPEJIBAPUTENIBHOTO II1aHa PabOThI;
0) cOop Hay4YHOU MH(POPMAITUH, H3YUCHHE TUTEPATYPHI;

B) aHAJIU3 COCTABHBIX yacTell MpoOIeMbl, U3JI0KEHUE TEMBI;

r) 00paboTka MaTepuaia B LIEIOM.

IToaroToBKY KOHTPOJIBHOM PabOTHI CielyeT HAaUUHATh C IIOBTOPEHUS COOTBETCTBYIOILETO pa3iena
yueOHMKa, Y4eOHBIX MOCOOMH IO MaHHOM TeMe W KOHCIEKTOB JIEKIWH, MPOYHUTAHHBIX paHee.
[TpuctynaTh K BBIIOJIHEHHIO pabOThl 0e3 M3yuyeHHUs OCHOBHBIX IOJIOKEHUH M TOHATHH HayKu, He
CIIEYeT, TaK KaK B ATOM CiIydae CTYJCHT, KaK MPaBHIIO, IJIOXO OPUEHTHPYETCS B Marepuaje, He
MOJKET OTIPaHMYUTh CMEXHbIE BOIIPOCHI U COCPETOTOYNTh BHUMAaHUE HA OCHOBHBIX, IEPBOCTEIIEHHBIX
mpo0iieMax paccMaTpUBAEMOMN TEMBI.

ITocne BbIOOpa TeMbl HEOOXOIMMO BHMMATENIBHO HM3YYMTh METOJIMYECKHE PEKOMEHJALUHU IO
MOJITOTOBKE KOHTPOJILHOW PabOThI, COCTaBUTh TUIAaH pabOTHI, KOTOPBIA TOJDKEH BKIIOYATh OCHOBHBIE
BOIPOCHI, 0XBaTHIBAIOLINE B I[EJIOM BCIO IPOPabaThIBAEMYIO TEMY.

TpeboBanus K coiep:KAHNUI0 KOHTPOJIbHOI padoThI

B conmepxaHuMM KOHTPOJBHOM paboOThl HEOOXOAMMO TIOKa3aTh 3HAHUE PEKOMEHJOBAHHOU
JUTEPaTyphl 10 JAHHOW TeMe, HO MPH 3TOM CJIEAYET MPAaBHIBHO IOJIb30BATHCS ITEPBOUCTOYHHKAMH,
n3beraTb Ype3MepHOro HUTHpoBaHUs. [IpH MCHONB30BAaHUMU LUTAT HEOOXOAMMO YKa3bIBaTh TOYHBIE
CCBUIKM Ha MCTIOJB3yeMbIi MCTOYHHK: yKa3aHHE aBTOpa (aBTOPOB), Ha3BaHHWE PabOTBI, MECTO M TOJ
W3JIaHNs, CTPAHULIBI.

B npouecce paboThl Ha/l MEPBOUCTOUHUKAMH LieJecoo0pa3Ho JienaTh 3alKcy, BBIMUCKU a03ales,
LUTAT, OTHOCAIUXCA K M30paHHOM Teme. [Ipu m3yueHHM crienUalbHON IOPUIUYECKON JHUTEpaTyphl
(MoHOTrpaduii, cratei, peueH3uid U T.JI.) BAXXHO OOpaTUTh BHUMaHUE Ha pa3IMYHbIE TOYKU 3PEHUS
aBTOPOB I10 HCCIEAYEMOMY BOIIPOCY, Ha €ro MPHUBOJUMYI0 apryMEHTAIMI0 M BbIBOJIbI, KOTOPHIMHU
OIIPOBEPTAIOTCSI NHBIC KOHIICTIITUH.

KpoMe pexkoMeHIOBaHHOW CHENMaIbHON JUTEpaTypbl, MOXHO HCIOJb30BaTh JIIOOYIO
JOTIOTHUTEBHYIO JINTEPATypy, KOTOpass HEOOXOAWMa ISl PACKPBITUS TEMBI KOHTPOJBHOW pabOoTHI.
Ecnu B mepuosa HamucaHusi KOHTPOJBbHOM pa®OThl OBLIM NPHHATHI HOBbIE HOPMATHBHO-IIPABOBBIE
aKTBl, OTHOCSIIMECS K H3JIaraeMod TeMe, WX HEOOXOJUMO W3y4YHTh W HCIIONB30BaTh NpH e
BBITOJIHEHUH.

B koHIE KOHTpOJbHOM pabOThl NTPHUBOAUTCS TMOJHBIM OuOIMOrpadguueckuil mnepevyeHb
UCTOJIb30BAHHBIX HOPMAaTHBHO-TIPABOBBIX AKTOB M CIEHUAIBHOW JMTepaTypbl. [laHHBIM CcHUCOK
YCIIOBHO MOYKHO TTOIPA3ICIUTh Ha CIEIYIOIINE YACTH:

1. HopmMaTuBHO-TIpaBOBBIE aKThI (JIAIOTCS MO0 UX IOPUAUYECKON CHIIE).

2. Y4eOHUKH, yueOHbIE TOCOOUS.



3. MoHnorpaduu, yaeOHbIe, yaeOHO-TTPAKTUIECKUE TOCOOUSI.

4. Ilepuognyeckas nevyaThb.

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

Odopmnenne 6ubIMorpapuueckux CChIJIOK OCYLIECTBIISIETCS B CIEIYIOIIEM MOPSJIKE:

1. ®amMunus ¥ UHULKMATBI aBTOpa (KOJUIEKTUB aBTOPOB) B MMEHUTEIBHOM majexe. [Ipu Hamuaun
Tpex u 0ojiee aBTOPOB JOIMYCKAETCs YKa3blBaTh (DAMUIIUU M MHULIMAIBI IEPBBIX JIBYX U JOOABUTH «H
ap.». Ecin kHMra HanucaHa aBTOPCKUM KOJUIEKTHBOM, TO CChUIKA JI€JAeTCs Ha HA3BAHWE KHUTH U €&
penakTopa. @aMIINIO U HHUIUANBI PeJaKTOpa MOMENIAIOT IMOCIIE Ha3BaHUs KHUTH.

2. IlonmHoe Ha3BaHKE MEPBOMCTOYHUKA B UMEHUTEILHOM MaJEKe.

3. MecTo u3naHusl.

4. I'oxg n3gagus.

5. O6miee KOJIMYECTBO CTPAHMI] B paboTe.

CchbUIKM Ha )KYPHAIBHYIO WJIM Ta3€THYIO CTaThIO JIOJDKHBI COJIEPKAaTh KPOME YKa3aHHBIX BBIIIE
JAHHBIX, CBEJICHUS O HA3BaHUU KYPHAJIa WU T'a3eThl.

Ccpuikn Ha HOPMATHBHBIM akT JenaroTcst ¢ ykazanuem CoOpanusi 3akoHonaTtenbcTBa PO,
UCKITIOYEHHE MOTYT COCTaBISAITh CCHUIKM Ha Poccuiickyio rasery B TOM cllydae, €ClIM JaHHBIN
HOPMATHBHBIN akT emle He omyonmkoBaH B C3 PO.

CchUIkM Ha UCTOJIb3yeMble TIEPBOMCTOYHUKN MOYHO JeNIaTh B KOHIIE KaXXIOW CTPaHUIIbL, JIUOO B
KOHIIE BCEH pabOThI, HyMEpaIHs MOKET HAYMHATHCS HA KAKJI0M CTpaHHIIE.

CTpyKTYpHO KOHTpPOJbHAs paboTa COCTOUT TOJIBKO U3 HECKOJIBKUX BOMPOCOB (3-6), 6e3 rias. OHa
00513aTeNbHO JIOJKHA CO/ICPIKATh TEOPHUIO M MTPAKTUKY PACCMATPUBAEMON TEMBI.

3. [Topsinok BHITIOJIHEHHSI KOHTPOJILHO# PadoThI

KonTtponsHast paboTa u3naraercst IOrH4ecKy MoCIeI0BaTeIbHO, TPAMOTHO U Pa300pUHBO.

Omna 00s13aTe’nbHO JOKHA UMETh TUTYIbHBINA JTUCT. OH COJAEPKUT Ha3BaHUE BBHICIIETO y4eOHOTO
3aBeJICHUSI, Ha3BaHHUE TEeMbl, (AMUIUIO, HMHUIHAIBI, YYEHOE 3BaHHME W CTENEHb HAYYHOTO
pyKOBOAUTENS, PaMIIIHUIO, UHUITUAIBI aBTOPA, HOMEP TPYIIIHL.

Ha cnenytomiem nucre mpuBOAUTCS COAEpkKaHUE KOHTPOIbHOM paboThl. OHO BKIIIOYAET B ceOs:
BBE/ICHHE, HA3BAaHHUE BOIIPOCOB, 3aKJIFOUEHUE, CITUCOK JTUTEPATYPHI.

Beenenue nomxHO OBITH KpaTkuM, He Oosiee 1 crpanuiel. B HEM HEOOXOIUMO OTMETHTH
aKTyallbHOCTh TEMBbI, CTENICHb €€ Hay4YHOU pa3paboTaHHOCTH, IPEeIMET UCCIETOBAHMS, 1eNIb U 3aa4H,
KOTOpbIe CTaBATCA B pabore. M3noxeHue Kaxaoro Bolpoca HEOOXOAMMO HayaTh C HAlNMCaHUs
3aroJioBKa, COOTBETCTBYIOILIEMY OIJIABICHHUIO, KOTOPBIM [IOJDKEH OTpa)kaTh COJEpPKaHUE TEKCTa.
3aroyloBKM OT TEKCTa CIEAYyeT OTAENATh MHTepBanamu. Kaxaplil 3arosioBok 0053aTeabHO AOKEH
MPEAIIECTBOBATh HEMOCPEICTBEHHO CBOEMY TEKCTy. B ToM ciydae, Korgja Ha O4YepeaHOM
CTpaHUIIE OCTAETCSI MECTO TOJIBKO IS 3arojloBKa M HET MecTa HU s OJHOM CTPOYKM TEKCTa,
3aroJIOBOK HYXKHO MHCaTh Ha CIEAYIOIIEH CTpaHulIe.

Wznarast Bonmpoc, KaKAblii HOBBIM CMBICIOBOW a03al; HE0OXOJUMO HauyaThb C KPacHOW CTPOKH.
3aKOHYUTH U3JI0’KEHHE BOIIPOCA CIEAYET BHIBOJIOM, HTOTOM IO COAEPKAHUIO TAaHHOTO pa3jena.

N3noxenune comepxaHusi BCe KOHTPOJIHHOW pabOTHI JOHKHO OBITH 3aBEPIIICHO 3aKIIOUCHUEM, B
KOTOPOM HEOOXOJUMO J1aTh BHIBOJIBI I10 HAMMCAHUIO PAOOTHI B IIEJIOM.

CrpaHuibl KOHTPOJIBHOM paboThl JOJKHBI MMETh HyMepauuio (ckBo3HOW). Homep crpaHuIlbI
CTaBUTCA BHM3Y B IpaBoM yriiy. Ha TUTyIbHOM JMCTE HOMEp CTpaHMIIbI HE CTaBUTCSA. ONTUMAaNIbHBIN
00BEM KOHTpOJIEHOU paboTel 10-15 cTpanul; MammmHONUCHOTO TekcTa (pasMep mpudTta 12-14) yepes
MOJIYTOPHBIN MHTEpPBal Ha CTAaHAAPTHBIX JucTax (gopmara A-4, momns: BepxHee —15 MM, HIDKHee —
15mm, neBoe —25mm, npaBoe —1 Omm.

B Tekcre KOHTpOJBHOW pabOTBl HE JOMyCKAaeTcs MPOU3BOJILHOE COKpAIICHHE CJIOB
(kxpoMe OOIIETIPUHSATHIX ).



Cpok BBINOJIHEHUS] KOHTPOJILHOW pPabOThl ompenensercs npenogasareneM. [lo pesynpratam
MIPOBEPKU KOHTpPOJbHAsi paboTa olieHHMBaeTcs Ha 2-5 OamioB. B ciydyae oTpuuiateabHOW OICHKH,
CTYJEHT JIOJKEH 03HAaKOMUTBCS € 3aMEYaHUsIMU U, YCTPAHUB HEOCTATKH, [IOBTOPHO 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 KOHTPOJHMPYHTCS
1. KosutokBuym | Beenenue VK-1, OIIK-1, TTIK-3

OCHOBBI XMMHYECKOM
TepMOJMHAMUKH PacTBOpBI
®da3oBbIe, XUMHYECKHUE U
a7ICOpOITMOHHBIC PABHOBECHUS

2. Ix3aMeH Brencuune VK-1, OIIK-1, I1K-3
OCHOBBI XMMHYECKOM
TepMOJMHAMUKH PacTBOpBI
®da3oBbIe, XUMHYECKHUE U
a7ICOpOIIMOHHBIE PABHOBECHUS

6.3.1. Texymmii ¥ UTOrOBBIii KOHTPOJIb YCIIEBAEMOCTH NPOBOAUTCS B (pOPpMe 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,  T)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 s3trnoBoro cnupta (Mr=92) B 200 Boger (KBogsr = 1,86 rpam.xr/mMois), 3aMep3aet
IIpH TEMIIepaType:

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

MorsipHast Macca HEJJIEKTpOJIMTa, pacTBop 6r koroporo B 100 mu Boxsl 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 Tpaa.Kr/MOJb), paBHA
I/MOJIb.
a) 0,3; 0)1,5; B) 0,5; rl.

Jlnis Toro, 4ToOBl MOBBICUTH TEMIIEPATypy KHIIEHUS BOJBI Ha 1,04°C meob6xomumo B 500 T BOMBI pacTBOpUTh
r riiroko3el (Mr=180). (EH,0 = 0,52 rpa.Kr/MoJib)

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

0
st Toro, 4yToOBl MOBBICUTH TEMIlEpaTypy KHIeHHs pactBopa Ha 1,04°C HeoO6Xoammo yYTOOBI KOHLCHTpALUs
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, HeobxoxuMo B 500 T BOIbI paCTBOPHTE
r atwieHrkoist (Mr=62). (EH.0 = 0,52 rpaa.xr/mosib)

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

12. OcmoTHuecKoe gaBieHHE pacTBopa, coxaepxkamero 9,0 r rmoko3sl (Mr=180) B 500mm pactBopa mpu 298K,
paBHO kI1a.

13.

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

OcMoTnYeckoe JaBjeHHE pacTBopa IJIMIEpHHA C MOJISIpHOM KoHUeHTpamued 0,1 wmoms/n mpu 25°C

paBHO kI1a.

a) 51,6; 0)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 TEILUIOBOH 3 ekt peakinu:

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

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

15. HawmGomnbleMy 3Ha4€HHIO SHTPOIINH COOTBETCTBYET cocrosinue 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 sonpocwl 013 cobecedosanusn

1. OcHoBHBIE pa3aenbl TepMOIUHAMUKHA. OCHOBHBIE MOJIOKEHUS.
2. WneanbHble U peabHbIe Ia3bl
3. C nmoMol1IbI0 KAaKMX YPAaBHEHUHN COCTOSIHUS (M APYTUX METO/I0B) OIUCHIBAIOTCS peallb-
Hble ra3pl? YpaBHeHue Ban-nep-Banbca, pusnyeckuii cmbica a u b. Koapduiuent
CKUMAEMOCTH Z, BEJTUYUHA Y.
4. IlepBblii 3akoH TepMmoauHaMuku (0Oe3 BeIBoAa). Uro Takoe ¢(yHKus cocrosHus? Kakumun
MaTeMaTHYECKUMU CBOMCTBAMU OHA 00J1afaeT?
5. 3axoH ['ecca u 1Ba cneAcTBHS U3 HETO.
6. 3akon Kupxrodda. [Tpumep.
7. Jlemma KapHo u ee o06cyxieHue.
8. BTopoii 3aKk0H TepMOIMHAMUKHU B AU(PPEpEeHInaTbHOM U UHTETPaJIbHOM BHJIe. Pa3-
MEPHOCTh S, MPUOIU3UTENbHBIN (PU3MUECKHUIT CMBICI.
9. ®opmyna bonbliMaHa A1 SHTpONUH, HrU3HUecKuil cMbica W.
10. ITocrynar Ilnanka.
Bapuanm 2
1. YpaBuenue I'u60ca-I'enpmrosnbiia v ero GU3NUECKUl CMBICH JUIsI XUMHUYECKUX PEeaKLUi.
2. ynnamenTanpHOe ypaBHeHUe [ mOOCa A1t OTKPBITHIX CUCTEM, XUMUYECKUH TIOTSHIINA.
3. CriocoObI BhIpaKeHUsI KOHIIEHTPAIIUHN B PACTBOPAX.
4. 3axoH Payns (moHM>KeHUe AaBlIeHUs Tapa HaJl pacTBOPOM), rpaduueckasi WIUTFOCTpalus.
5. TlonoxuTenbHbIE W OTPULIATENIbHBIE OTKJIOHEHHMsI OT WICaIbHOCTH (3akoH Payns) crpadukamu u
MPUYMHAMU OTKJIOHEHHH.
6. OOmiee paccMOTpEeHUE KOJUIUTATUBHBIX CBOMCTB pacTBOPOB (¢ popMyinaMu, HO 0e3 BBIBOJIOB).
7. TepMoauHamuyeckas KiacCHU(pUKalUs pacTBOPOB (arepMalbHble, peryjsipHble, OECKOHEUHO
pa30aBIEHHBIE).
8. 3akoH ['eHpH pacTBOpEHHUS Ta30B B )KUIKOCTIX. CBS3b ¢ 3aKOHOM Payis.
9. Bropoii 3akon KoHoBas0Ba. A3€0TpOMHbBIE CMECH.
10 . IMonsTust: paza, KOMIIOHEHT, TEPMOAMHAMHUYECKAS CTENICHh CBOOOIBI.



Bapuanm 3
1. ITpaBuno da3 ['m66ca 6e3 BeIBOAA (pa3IUUYHBIC CITydaH).
2. JlmarpamMma BOJIbl, CEphI, 00CYXKIeHHE TI0 TTpaBmiTy (as.
3. Jmarpamma cocTosiHusi OMHApPHOM CHUCTEMBbl C SBTEKTHYECKOM TOuKOH. J[MarpamMma COCTOSIHUS
OuHapHOI cucTeMbl Tuma curapsl. Korja oHn HaOmoar0TCs (C TOUYKH 3peHHs B3aUMHON pacTBOPUMOCTH
JIBYX BeIecTB)?
4. 3akoH JneiicTBUs Macc. Pa3nuuHble BHIIBI KOHCTAaHT PABHOBECHS NMPH TOMOTECHHBIX PEAKLUSIX, MPU
reTepOreHHBIX PEeaKIMSIX C y4acTUEM TBEpI0il (a3bl.
5. YpaBHeHHe U30TepMbl XuMHuecKoi peakuuu Bant-I'odda, ero o0ObsicHenne u npuMeHeHHE.
6. CrangapTHBII U300apHBI MOTEHIMAT XUMUYECKOM peakliu U ero CBsi3b ¢ KOHCTAHTOI paBHOBECHSI.
7. Pacuer Kp npu 298 K.
8. YpaBHeHHs n300apbl M H30XOPHI XUMUYECKOH peakiuu (6e3 BbIBOa), Tpaduueckoe 0ToOpakeHue.
9. Oneprus 'enpmromnsia F u ee nonuslit nuddepeniman.
10. Dueprus 'u66ca G u ee nonuslii quddepeHua.

Ilpumepot 3a0anuit KOHMPOALHBIX padoOm
Bapuanm 1

1. KoncranTta paBHoBecus peakuuu CO + HpO = CO; + Hympu 800 K pasna 4,12. Cwmecs,
conepxkaras 20% CO u 80% H,O, narpera no 800 K. Onpenenure coctaB cmecu (%) mnpu
JOCTUKEHUH PAaBHOBECHSI U BBIXOJ BOJOPO/Ia, €CIIU B3AT | KI' BOJSHOIO Mapa.

2. B BogHOM pacTBOpe cojaep:KaTrcs HOHBI JIUTHUS, Kayiusg, Oapus, XJOpPHUI- U HUTPAT-UOHBL.
CKOJIbKO COCTaBHBIX YacTel U KOMIIOHEHTOB B cucteme. OrpeneanTe BApuaHTHOCTb CUCTEMBI.

3. Omnpenenurte koHCTaHTY paBHOBecus peakuuu SO, + 2 Oz = SOz npu 770 K, ecnu mpu 500 K
Kp= 588.,9, a TenioBoii apext peakunu B 3TOM AuanazoHe Temmneparyp paseH (— 99,48) kJx.

4. Tlpu cuHTe3e aMMHUaKa B ONpPEAENICHHBIX YCIOBUSIX B PABHOBECHU HaXOAATCS 1
MOJIb BOJIOPO/Ia, 2 MOJIh a30Ta M 8 MOJIb aMMHaka. PaccunTtaiiTe KOHCTaHTY
paBHOBecus Kc. Bo ckobKO pa3 uCXOHBIE KOJIMYECTBA a30Ta U BOAOPOAA
00JIbIIIE PABHOBECHBIX UX KOJINYECTB?

5. Uemy paBHa Teriora ucnapenus pryta npu 330°C, ecnu qaBieHHe HACHIIIEHHOTO Mapa PTyTH
pu 3Toi Temmeparype paBHo 61,3 klla, a remneparypa kunenus pryru npu 101,3 xIla paBHa
357°C?

Bapuanm 2

1. Ilpu narpeBanuu cmecu CO2u Hy B 3akprITOM cocyze ycraHaBiauBaeTcsi paBHoBecue CO; +
H, = CO + H,0. Koncranta paBHoBecust pu 850°C paBHa eaunune. Kakas maccoBas aons
(%) CO; noasepruercs npespaieHuo B CO npu 850°C, ecnu cmemath 1 Moiab CO, U 5 MoTb
Hy?

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

3. Haiitn uamenenue sueprum ['m66ca mnst peakmum 4HCI + Oz = 2H,0 + 2Cl, mpu 252°C,
eciim Kp= 4,84 - 1073, [TapunanbHble TaBIEHUS KaK HAa4aJbHbBIX, TAK MU KOHEYHBIX BEILECTB
paBubl 101325 ITa.

4. VcxonHble KoHIEHTpanuK okcua yriepoaa (II) u mapos Boxbl cooTBeTcTBEHHO paBHbI 0,08
MoJIb/T1. Berauciure paBHOBecHbIe koHmeHTpammu CO, HoO m Hy B cucteme CO + H,O =
CO,+ H,, ecom pasHoBecHas konueHtpamus CO;okazanace paBHou 0,05 Mob/m.



PaccuunraiiTe KOHCTaHTY paBHOBECHS PEAKLUU.

5. Ilonw3ysack npaBuioM (a3 HAWTH YMCIIO CTENEHEH CBOOOBI, KOTOPhIM 00JaaeT cucrema,
COCTOSIIAs U3 PACTBOPOB XJIOPUIA KaJIHsl U XJIOpUAa HATpus B mpucyrcTBuu KpucramwioB KCl
U IIapOB BOJBI.

Bapuanm 3

1. Onpenenute paBHOBECHYIO KOHIIEHTPALIMIO BOAOPO/IA B PEAKIIUU: 2H1 =H; + Iy, ecin
ucxoanas koHunentpamus HI cocrapmsiia 0,55 mMonw/i, a KOHCTaHTa paBHOBecus K¢ =
0,12.

2. 3akpbIThId BOJHBII PACTBOP COJEPKUT B CBOEM COCTAaBE XJIOPHIbI MarHus, KaJbIIHs,
crponnusi. Kakoe MmakcuManbHOE yuCIo (ha3 MOKET UMETh JaHHAs cucTeMa?
3. Ilpu B3auMojeiicTBUY BOJOPO/IA U 1OJJOM YCTaHABIMBACTCSl paBHOBECHE:

H,+ I;= 2 HI. Koncranta paBHoBecusi Bbipaxacrcs ypauennem Kc= C? (HI) / C(Hy) -
C(1y). [TokaxkuTe, 4TO 3TO COOTHOIICHUE HE IPOTUBOPEUUT npaBuity ¢as.
4. Ompenenure cocTaB cMecH K MOMEHTY paBHoBecus it peakiuu CO + H,O = CO, + Hy,
eclii M3BeCTHO, uTo npu Temmeparype 930,5 K xoHcranTa paBHOBecus paBHa Kc= 1 u g0
peakuu B cMecu 0bu10 110 1 Moyt CO u H0.
5. Kakast 3aBHCUMOCTh MEX/Iy JaBIICHUEM U TEMIIEPATYypOi IJIaBJICHUS] HAaMOOJIee TUITUYHA JIJIS
OonpmHcTBa BemecTB? [louyemy y BOIOBI M HEKOTOPHIX OPYTUX BEIIECTB 3Ta 3aBUCUMOCTh
HOCHT JApYrou xapakrep?

Bapuanm 4

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

2. Coopmymupyiite mpaBuino ¢a3 ['mbbca. Ompenenure YUCIO CTENEHEW CBOOOABI IS
ClleAyIoIIed HEOJHOPOJHOW CHUCTEMBI: pacTBOp cyib(daTa HATpUs, KPHCTAIBl cylbdaTa
HaTpusi, kpuctaiuibl NapSOy - 10 HoO, mapsr Boapbl.

3. B cocrosHun pasHoBecus cuctembl CO2+ Hy= CO + H,O peakiuoHHass cMech HMena
00BeMHEII cocTaB: 22% COy, 41% H,, 17% CO, 20% H,0. Beruncimre Kpu K¢ mis stoit
peakuuu npu 1900 K u naBnenun 98501 Ila.

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

5. Paccumraiite Kpu K¢ mama peaknuu PCls= Cl, + PClynpu 500 K, ecim k' MOMeHTY
paBHOBecus npoaucconnuposaio 54% PCls, a ucxonnas xonuentpamus PCls, 0puta paBHa 1
MOJIB/I.

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

1. ArperatHsle cocTossHUs BemiecTBa. [loHsTHE 00 MAEaIbHBIX U peaibHbIX ra3zax. OCHOBHBIE
IIOJIOXKEHUsT MOJIEKYJIIPHO-KMHETUYECKON TEOpUHU ra3oB. PacmpeneneHue 4acTull 10 CKOPOCTIM
ux gBuwxkeHus. Ckopoctu: Hauboiiee BeposiTHas TpU JIAHHOW TemIepaType, CpenHss
apupMeTHyecKast U CpeaHsIsi FeOMeTpHUYEecKasi.

2. YpaBHEHHWE COCTOSIHWS HJICATBHOTO Ta3a. BBIBOJ yHHBEpCAIbHON Tra30BOH ITOCTOSHHOM.
N3otepMa naeanbHOro rasa.



3. OcCHOBHBIE 3aKOHBI HI€TbHBIX Ta30B: boing- Mapuorra, lapns, I'eii-Jlroccaka. M3oTepmsl,
1300apbl U N30XOPbl UCATbHBIX I'a30B.

4. PeanbHble ra3pl. YpaBHeHue Ban-nep-Baanbca. M3orepma peanpHoro raza. Ilonstue o
KpUTHUYECKHX NapameTpax. [IpuBeieHHbIe TapamMeTphl.

5. Ta3zoBble cMecu. 3akoH JlanbToHa. [laprnanbHble BEIUYUHBL.

6. OcCHOBHbIE NOHATUS W BEJIMYMHBI TepMoauHaMuKH. Cucrema B TepMoJauMHAMMKe. THIIBI
cucreM. Pa3a, KOMIIOHEHT, MapaMeTpbl, GYHKIMU COCTOSHUS. VIHTEHCUBHBIE M HKCTCHCHBHBIE
apaMeTpal.

7. AbGcomotHas Temmeparypa. @Dynkmum cocrosHus. Ilonstue mnpormecca. PaBHOBecHOe,
CTallMOHAPHOE M MEePeXOAHOEe COCTOsHMs cucTeMbl. Lluknnueckue mpoueccel. OOpaTuMble U
HEOOpaTHUMBIE MPOIECCHI.

8. Hynesoii 3akoH TepmoanHamMuKu. PaBHoBecue. 3aKOH TEPMUYECKOIO PABHOBECHS.

9. Pabora mporecca. M3mepenue paboOThl B pa3iM4YHBIX Mporeccax. Pabora pacmupeHus
u7ieaIbHbIX I'a30B B U30TEPMUUYECKUX, U300apHBIX, H30XOPHBIX U aIuabaTHUECKUX MpolLeccax.
10. ITepBerii  3akoH TepMmoauHaMHuKU. CMBICT e€ro, OCHOBHbIC (opmynupoBku. IlloHsTne
BHYTpEHHEH 3Hepruu. MareMaTHuecKoe BbhIpa)KEHUE IIEPBOro 3aKOHA TEPMOINHAMUKH.

11. IlepBBIif 3aKOH TEPMOJUHAMHMKHU JUIsl U300apHBIX WM M30XOPHBIX IPOLECCOB. DHTAJIBIIUA.
TemnoTa npu NOCTOSHHBIX AABJICHUU U 00BbEME.

12. TernoemkocThb. CpenHsis TETI0eMKOCTh. MoltsipHast TernoeMKocThb. Cp 1 Cy.

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

14. PacueTs! TemnoBbIX 3 ¢exToB XuMuyecknx peakuuii. [lepBoe crnencrue wu3 3akoHa [ecca.
[TonsaTuHe TemnoeMKocTH 00pa3zoBaHus. ATOMHAs TEII0Ta 00pa30BaHMsL.

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

16. Oueprus xumuueckux csizell. TpeTbe ciencTBue U3 3akoHa ['ecca.

17. Bropoe Hayaio TepMOAMHAMMKHU. 3ajaud, pemraeMmble | ¥ 2 HayajaoM TEPMOJIMHAMUKH.
[ToHsATHE CaMONIPOU3BONIBHBIX MpoleccoB. DopMyITUPOBKHU 2 3aKOHA TEPMOJANHAMUKH.

18. [IpuHIMN JIEHCTBUS TEIJIOBOW MAIMHBIL. BBIBOJ TEPMOAMHAMHYECKOTO KOAPPHUITUEHTA
MOJIE3HOTO AeHcTBUA (K.II.1.).

19. O6parumenii tmkn KapHo. Martemarndeckoe BbIpaXeHHE 2 3aKOHa TEPMOJIWHAMHKH.
DHTponus.

20. TTonsaTe 00 SHTpONMU. DHTPOMHUS KaK Mepa HANpPaBIEHHOCTH Ipollecca W Tpeneia ero
IIPOTEKAHUS.

21. ®opmyna bBompnmMana. DHTpomusi OOpaTUMBIX W HEOOPAaTUMBIX MpOIeccoB. V3meHeHune
SHTPOIMH B HEKOTOPBIX PABHOBECHBIX IPOLECCaX.

22. O0mue COOTHOUICHUSI.

23. Xapakrepuctuueckue GyHKIUN U TEPMOAMHAMUYECKUE TOTeHIMabl. DHeprus [ enbMrombia
WJIM U30XOPHBIA MOTEHLUA.

24. Dueprus ['n66ca nnn m3o0apHbli noTeHuuan. Kputepun caMonpou3BOJIBHOTO MPOTEKAHUS
mporecca.

25. dF u dG xak mepa paBHOBecHSI.

26. YpaBHeHus MackseJia.

27. TpeTbe Havajo TEPMOAMHAMUKU MM TeruioBast TeopeMa HepHcra. MakcumanbsHas pabota u
XUMHYECKOE CPOJICTBO.

28. [lonatue o pactBopax. PacTtBoputens u pacTBOpeHHOe BemiecTBo. Kiaccudukarms
pacTBopoB Mo arperatHomy coctostHuio. ConpBaTtanus. CrocoObl BhIpaKeHHUsT KOHIIEHTpPAILUU
pacTBOpOB.

29. CymHOoCTh TIporiecca pacTBOPEHHUSI.



30. PacTBOPUMOCTb Ta30B B JKUIKOCTSAX. 3aKOH ['€HpHM W CIEACTBHA U3 HEro. 3aBUCHMOCTb
PacTBOPUMOCTHU OT TEMIIEPATypbl U HAIUYUS IOCTOPOHHUX MpUMecei. PacTBOpUMOCTh TBEpIBIX
BEIIECTB B JKUIKOCTSX.

31. B3auMHass pacTBOPUMOCThH JKUAKOCTe. [Ipumep orpaHudeHHONW pPacTBOPUMOCTH JBYX
KHUJIKOCTEH (CHCTeMa aHWIIUH — BOJ).

32. Pazb6asnennsie pacTBophl. Juddys3us u ocmoc B pacTBopax.

33. Ocmoc. OcMoTHyeckoe aBiaeHrne. MeTo sl U3MEpEeHUs] OCMOTHYECKOTO JTaBJICHUSI.

34. IlonnxeHne OaBJICHUs HACHIIIEHHOTO Mapa pactBoputens. I[lepsbiii 3akon Payns, ero
MaTEeMaTHYECKOE BhIpaKCHHUE.

35. Temniepatypsl 3aMep3aHusl ¥ KUTICHUS pacTBOPOB. BTopoii 3akon Payist.

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

37. [lonoxxuTenbHbIC U OTPUIIATEIbHBIE OTKIIOHEHUS OT 3aKoHa Pays.

38. AktuBHOCTh. KO3 (UlMeHT aKTUBHOCTH.

39. lmarpamma paBHOBECHS JKMAKOCTh — Tap B OWHApHBIX cucreMax. [lepBbIi 3akoH
Konogainoga. /luarpamma «iaBieHue — coctaB cucteMbl». [IpaBuiio peruara.

40. ®@paknuonHas mneperoHka. lcmapeHne ©  KOHACHCAIMsl pacTBOPOB Ha  JHarpamme
«TeMIlepaTypa KUIIEHHUS — COCTaB PacTBOPAy.

41. Bropoii 3akoH KoHoBanoBa. A3€0TpOIHBIE paCTBOPHI.

42. Cucrembl rTomoreHHble u rereporeHHbie. Pa3a. Kommnonent. CreneHb cB0OOABI B
(bU3HYECKUX B XUMHYECKHX cucTeMax. [Ipasuio ¢as.

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

44. PaBHOBecHe B OJTHOKOMIIOHEHTHBIX CUCTeMax. J(narpaMma COCTOSIHUS CEpBI.

45. PaBHOBecMe B JIBYXKOMIIOHEHTHBIX cucTemax. [loHSTHE O TepMUYECKOM aHaju3e.
Jlnarpamma rraBkoctu Bi-Cd

TemMbI KYypCOBBIX padoT:
1). TIpaBuio da3 ['m66ca
2). PaBHOBeCHBIE COCTOSIHUS TPH (HA30BBIX IEPEXOIaX
3). PaBHOBecHe ra3 — KUAKHIA PaCTBOP B IByXKOMIIOHEHTHBIX CHCTEMaX
4). 3aBHCUMOCTb PACTBOPUMOCTH T'a30B B KHIKOCTSIX OT MPUPOIBI ra3a U paCTBOPHUTEIIS.
5). 3aBUCHMOCTH PACTBOPUMOCTH TA30B B )KUIAKOCTSIX OT JIaBJICHUS.
6). 3aBUCHMOCTH PAaCTBOPUMOCTH TA30B B JKHUIAKOCTSX OT TEMITEPATYPHI
7).PaBHOBECHE KUIKOCTH — XXHIKOCTh B IBYXKOMITOHEHTHBIX CHCTEMaX.
8). PaBHOBecHe map — )KUIKHI PACTBOP B JIByXKOMITOHEHTHBIX CHCTEMAX.

9). PaBHOBecme map—KHUAKHHA pPACTBOP B CHUCTEMax C HEOTPAHUYCHHOW B3aUMHOMN

PacTBOPUMOCTBIO KUIAKOCTEM.

10). PaBHOBecume map — JKHMIKANA pacTBOp B CHUCTEMax C OTPaHUYEHHOM B3aWMHOMU

PacTBOPUMOCTBIO KUIKOCTEH.

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

KHUIKOCTAMU

12. TepmomuHamuMKa M CTPYKTypa peIICHUs, MEXKMOJEKYJSpHbIE B3aMMOJACUCTBHUS B
pacTBopax — TEPMOAMHAMHYECKHE UCCIIEIOBAHMSI, CIEKTPOCKOIIUYECKUE U TEOPETUUECKHE.
13. ChoexTpocKONmMYecKue HCCIIEAOBAaHUS U TMEPBONPUHIUITHBIX PAaCUYeTOB, KacarOUUXCs
ruapaTalii He3JEKTPOJIUTOB, 3JEKTPOIMTOB M TUAparanus ruapoPoOHON, B TOM UHCIE

COCIMHEHUI OMOJIOTHYECKOr0 3HAUYCHHUS.



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

15. HccnepoBaHue TEepMOJMHAMHYECKMX CBONCTB M CTPYKTYpPhl COJbBAaTUPOBAHHBIMU
HMOHOB, 0COOEHHO KaTHOHOB METAJIJIOB.

16. XapakTepuCTHKH MEXMOJIEKYJISIPHBIX B3aUMOJICHCTBUHA B  JIBYXKOMIIOHEHTHBIX
pPacTBOPUTEIIAX.

17. DnemeHnTapHasi TEOpUs AaKTUBHBIX CTOJIKHOBEHHUH.

Texymuii KOHTPOJb MPOBOJUTCS CHUCTEMATHUUECKM B 4achl ayJUTOPHBIX 3aHATHM WIM BO BpeMs
ayJAMTOPHOM CaMOCTOATENIbHOM paboThl 0Oyuaromuxcs. PyOexxHbIi KOHTPOJIb IPOBOAUTCS C TOMOIIBIO
OTAENBHO Pa3pabOTaHHBIX OLEHOYHBIX CPeACTB. [IpoMeKyTOUHBIH KOHTPOJb OPraHU30BHIBACTCS Ha
OCHOBE CYMMHUPOBAHU JaHHBIX TEKYLIETO U pyOexHOro KOHTPOJISL.

Kpurtepun onieHKH NpoMe:KyTOYHOM aTTecTanuu B popme IK3aMeHa

Tabauua 6.3.

Ouenka XapakrepucTuka TpeO0OBaHMH K pe3yiabTraraM arrectrauuu B ¢opme
IK3aMeHa

«OTIHYHO» Teopetnueckoe coiepKaHUE Kypca OCBOCHO IOJHOCThIO 0e3 mpoOenos,

CUCTEMHO U TIJIyOOKO, HEOOXOJUMbIE MPAKTUYECKHE HaBBIKM pabOThl C
OCBOCHHBIM MaTepHajioM C(QOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBbIE pabouei
y4eOHOM TporpamMmoil yueOHbIE 3a/IaHHs BBITIOJHEHBI 0€3yNpeyHo, KaueCTBO UX
BBINOJIHEHHSI OLIEHEHO YHMCJIOM 0alioB, OJIM3KUM K MAaKCUMYMY.

«Xopomio» Teopernueckoe cojJep’kaHUE Kypca OCBOEHO B IeinoM 0e3 mpoOenos,
HEO0XO/IMMBbI€ TPAKTUYECKUE HABBIKM pabOThl C OCBOCHHBIM MaTepHalOM B
OCHOBHOM C(OpPMHUPOBaHBI, NPEAYCMOTPEHHbIE pabouell yueOHOW MporpaMMoi
yueOHble 3aJaHMs BBINOJIHEHBl C OTAEIbHBIMM HETOYHOCTSIMH, KadyecTBO
BBLIMTOJIHEHUSI OOJILIIMHCTBA 3aJaHUN OIEHEHO YKHCIOM OajljloB, OJIM3KHM K

MaKCUMYyMY.
«YnonetBop | Teopernueckoe cojaepkaHue Kypca OCBOEHO OOJBINEH 4acThio, HO MPOOENbl He
UTEIBHO» HOCSIT CYIIECTBEHHOTO XapakTepa, He0OXOANUMbIe MPAKTUUYECKHE HAaBBIKH PabOThI

C OCBOGHHBIM MaTepHaloM B OCHOBHOM C(OpPMHPOBaHbI, OOJBIIMHCTBO
IOPEIYyCMOTPEHHBIX pabouell  y4eOHOW mporpamMmoil  y4eOHBIX  3aJaHHH
BBITNIOJIHEHBI, OT/IEJIbHBIE U3 BBINOJIHEHHBIX 3aJJaHUH COIepKaT OINOKH.
«HeynosnetrB | Teopernueckoe copepkaHHE Kypca OCBOCHO YaCTHUYHO, HEOOXOIUMBIE HaBBIKU
OpUTEIBHO» | paboThl He CcGhOpMHUPOBaHBI MM CHOPMHUPOBAHBI OTAEIbHBIE U3 HUX,
OOJBIIMHCTBO NPEIYCMOTPEHHBIX pabouell ydeOHOM mporpaMmon yueOHBIX
3aJJaHUi HE BBIMOJIHEHO JHOO0 BBIIOJIHEHO C IPYObIMH OMIMOKAaMH, KaueCTBO UX
BBITNIOJTHEHHSI OLIEHEHO YHCIIOM 0ajlioB, OJM3KUM K MUHUMYMY.

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

a) OCHOBHAasf JUTepaTypa:



1. ®usnueckas xumus. B neyx kaurax. /Ilog pen. K.C. Kpacnosa. M.: Briciias mkoa,
1995r., 2001. Ctpoenue BemectBa. TepmoauHamMuka.

2. Crpombepr A.I'., JI.I1. Cemuenko. ®uznyeckas xumus. M.: Beicmas mkona, 1999r.

3. IMonropak O.M. Tepmoaunamuka B pusndeckoit xumun. M.: Beicmas mkoma, 1991r.

4. Kynpsmos U.B., Kapetnukos I'.C. COOpHUK TPUMEPOB | 3aAa4 M0 GU3HUIECKON XH-

mun. M: Briciias mikona, 1991r.

0) 10NOTHUTEIbHAS JIUTepaTypa

1. Kypc dusnueckoit xumuu. T.I [Tox pen. S.U. I'epacumosa. M.: Xumus, 1973r.
Kapanerssn M. X. Xumuueckas tepmoauHamuka. M: Xumus, 1975r.

Hanumsnse @., Onbeptu P. Gusnueckast xumust. M.: Mup, 1978r.

> »w b

CmupnHoBa H.A. MeToabl CTaTUCTUYECKON TEPMOAMHAMUKY B (PU3MUECKON XUMUU.

VYuyebHoe mocobue. 2-oe u3nanue, nepepad. u JOMOH.

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.rudnexTponnast 6ubnmmorexa Poccuiickoit rocyapcTBeHHOM
OuOIMOTEKH

7.3. IlporpammHoe oGecrieyenmne

VYHuBepcurer oOecriedeH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIEH3WOHHOIO U CBOOOJHO
pacrpocTpaHsAeMOro NporpaMMHOro 00eCIeYeH s, B TOM YUCII€ OT€YE€CTBEHHOI'O MPOU3BO/JICTBA.
Kaxnpiii oOyuaromuiics B TedeHHE BCero mnepuoja oOydeHHsl oOecreyeH WHIUBUIYaTbHBIM
HEOIPaHMYEHHBIM JOCTYIIOM K 3JI€KTPOHHOM MH(OPMAIIMOHHO-00pa30BaTeIbHON Cpejie YHUBEPCUTETa
u3 000N TOUYKH, B KOTOPOH HMeeTcs NOCTyn K HH(GOPMallMOHHO-TEIEKOMMYHHKAIIMOHHON CEeTH
«VIHTepHET» KaKk HAa TEPPUTOPUH YHUBEPCUTETA, TaK U BHE €€.
VYHuBepcutrer obOecreueH  CIEIYIOIIMM  KOMIUIEKTOM  JIMLIEH3UMOHHOTO  MPOTrpaMMHOTO
o0ecreyeHusl.
1. Jlumen3noHHOE MporpaMMHOE obecrieueHune, ucnoyibp3zyemoe B Uarl'y
1.1.Microsoft Windows 7
1.2.Microsoft Office 2007
1.3.ITporpammusiii kommiiekc MMUC “Buzyansnas Ctyausa TectupoBanus’
1.4.AutuBupycnoe I10 Eset Nod32


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

1.5.CnpaBouno-tipaBoBas cucrema “KoncymapTant”
1.6.CrpaBouno-nipaBoBasi cucrema “["apant”

Hapsmy C TpAaAUIIUOHHBIMU HU3JaHHUAMHW MArvuCTpaHTbl M COTPYAHHUKH HMCIOT BO3MOXKHOCTDH

ITOJIB30BAThCs JICKTPOHHBIMHU IMOJTHOTECKCTOBBIMU 6azamu JaHHBIX

Tabauua 7.1.

HasBaHmue pecypca

Ccepuika/noctyn

OnekTpoHHass OuoOimoTeka oHmaiH «EguHOE OKHO K
00pa3oBaTeNbLHBIM PECYpPCaM»

http://window.edu.ru

«O06pazoBarenbHbIN pecypc Poccumy

http://school-collection.edu.ru

@enepalibHbIil  00pa3oBaTENbHBIA HOPTAL:  YUPEKICHUS,
nporpammel, cranaaptel, BY3s1, Tectel EI'D, THA

http://www.edu.ru —

denepalbHBI TEHTP HWHPOPMAITMOHHO-00Pa30BaATEIHHBIX
pecypcoB (PLIMOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYAEHTA". DnektpoHHas
OuOIMOTEKa TEXHUYECKOTO By3a

http://polpred.com/news

WM3narenscTBO «JIaHbY. DneKkTpoHHO-OnbIMoTeuHas | http://www.studentlibrary.ru -
cucTeMa

Pycckas BuptyanbHas 6ubnuorexa http://rvb.ru —
N3paTenscTBO «Jlauby. DNeKTPOHHO-OMOIIMOTe Has | http://e.lanbook.com -
CHCTEMA

ExenenenbHuk Hayku u oOpaszoBanus [Ora Poccun
«AxameMus

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

Hayunas snektponnas oubnmoreka «e-Library»

http://elibrary.ru/defaultx.asp -

DnexTpoHHO-0nbnuoreyHas cucrema [PRbooks

http://www.iprbookshop.ru -

DJNEeKTPOHHO-CIIPaBOYHAsl CHUCTEMa JIOKYMEHTOB B cdepe
oOpaszoBanus «MHbopMuo»

http://www.informio.ru

HNudopmanmonHo-npaBosas cucrema «KoHcymnprant-tuitocy» | CereBass BepcHs, JOCTyITHa CO BCeX
KOMITBIOTEPOB B KOPIOPAaTHBHOW CETH
Nurl'y
WudopmarmonHo-npaBoBas cuctema «l apaHr» CereBass Bepcusi, JOCTYIHa CO BCEX
KOMITBIOTEPOB B KOPIIOPAaTHBHOW CETH
Uarl'y
OnexkTpoHHO-0nOIMoTeyHast cucrema «HOpaiT» https://www.biblio-online.ru
7.4. MarepuanbHO-TeXHUYECKOe olecreyeHHe Y4YeOHON AMCUMIUIMHBI «XHUMHYECKas

TCpMOJAUHAMHKa U (I)EBOBLIC PaBHOBCCUA»

MaTepnanbno-Texnnqecxaﬂ 0a3a YHUBEPCUTETA II03BOJIACT o0ecreunBaTh KayeCTBEHHOC

MPOBCACHUC TCOPETUUCCKUX U TPAKTHICCKUX 3aHATHIH.

HepequL HGO6XOI[I/IMBIX TCXHUUYCCKUX CPCACTB 06y‘{eHI/I$I, HCIIOJIb3YCMbIX B y‘IC6HOM mnmpomnecce
JJIs1 OCBOCHUA JUCHUIIIIMHBI «XHUMHYECKas TEPMOAWHAMHKA U q)aSOBBIe PaBHOBECUSA
¢ KOMIIBIOTCPHOC U My.]'IBTPIMCI[PIﬁHOC 060py11013aH1/1e;



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/

® BHUJCO- U AyAMOBU3YaJbHBIE CPENICTBA OOYUEHUS U JP.
Hcnonszyemoe oOmee © crnendaiu3upoBaHHOE yueOHOe o0opynoBaHHE, HaWMEHOBAaHUE

CHEIMATN3UPOBAHHBIX ayAUTOPHA, KAOMHETOB, JTA0OpATOPUI C TIEPEYHEM OCHOBHOTO JJAOOPATOPHOTO
000pyI0BaHUs, CPEIICTB H3MEPUTEIHLHON TEXHUKHU TPUBEICHBI B Ta0I. 7.2.

IlepeyeHb TEXHUYECKHX CPEICTB, HCMOJIb3YEeMbIX PH OCYIIEeCTBJIEHHH
00pa30BaTeILHOIO MpoIecca Mo TUCIUIIHHE

Taonuua 7.2.
Ne
w/n IlepeyeHb OCHOBHOI0O 000pPYyIOBAHMS
1. | JlabopaTopus
2. | Uentpudyra
3. | [Ipubop mus onpenenenus nmopucroctu Pascal 140 Evo
4. | KommbroTeps (2 miT.)
5. | Mukpockonsl OMHOKYIsIpHBIE MuKMen 6
6. | DnexTponnsie nabopatopusie Becki CASMWP-300H, EK-300i
7. | pH-metpn
8. | Xummueckue peakTHBbI
9. | JIabopaTopHas nocyzaa (mpeaMeTHbIE M TOKPOBHBIEC CTEKIIA, MPENapoBajIbHbIE UTIIBI U JIp.)
10. | OkcnepumeHTanbHas (IPOMBIIIIEHHAs ) ycTaHOBKa Jlyra-4M
11. | CnextpodoTomerp nByxsyueBoi Specord 210 Plus
12. | Ycranoska Y-CTPI'
13. | UK ®ypoe-cnextpometp «UHppaJIFOM OT-»
14. | CBY-munepanuzatop «MUHOTaBp-2»
15 YcranoBka nudepeHInaIbHO-TEPMHUIECKOTO U TepMOrpaduIecKoro aHain3a
«Tepmockan-2»
16. | CnexkTpomMeTp aToMHO-a0copOuHOHHBIN «MI'A-915»
17. | Menbuauna nadoparopHas JIM 202
18. | Dnekrponeur SNOL 7.2./1100
19. | Cucrema kanusuisipaoro snekrpogopesa Kanenas-105
20. | Anamuzarop xuakoctu «PJIIFOOPAT-02-3M»




Pabouas mporpamMma AMCHMILTUHBI «XUMHYECKass TEPMOJUHAMHIKA U (a30BbIC PABHOBECHUS
cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusmu PI'OC BO mno nampaBienuto noarotoBku 04.04.01.
Xumus (ypOBEHb MAruCTpaTrypbl), YTBEPKIECHHOTO MPUKa3oM MUHUCTEPCTBA 00pa3oBaHMs M HAYKU
Poccutickoit ®deneparuu ot «13» uroms 2017 r. Ne 655

IIporpammy cocraBuia:

K.T.H., poeccop Kadeapbl XUMUH /Apuakosa P.J1./



Pabouast mporpamMma yTBepkacHa Ha 3aceaHUU Kaeapbl XUMUH

[Tpotokoun 3acenanus Ne _ 10 or « 21 » mas 2024 r.

PaGouas mporpamma ogo0peHa yaeOHO-METOIMIECKUM COBETOM

XHMHUKO-0HM0J0IrHYSCKOI0 d)aKVJ'II)TeTa

[Tpotokoun 3acemanuss Ne _ 10 or « 22 » wmas 2024 r.




CaeleHns 0 nepeyTBepKIeHUU MPOrpaMMbl HA 0OYepeaHOH Y4eOHbIi ro/l U perucTpanuu
M3MeHeHu

VueOnkbIi Pemenne BHecenHblie U3MEHEHUS Iloamnmce 3aB.
roj Kadeapsl kadeapoi
(Ne mpoTokoia,
J1aTa)




