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1. EJIM OCBOEHUA ANCIHUITJINHBI

HCJIHMI/I 0CBOCHHUH JHCHUIIJIMHBI «TepMozmHaMmca H MOJECKYJAPHO-KHHETHYICCKANA

Teopusi (MKT) HeoOpaTUMBbIX Npo1ecCOB)» SIBJISIOTCS:

- HU3YUYCHHUE TCOPETHYICCKUX OCHOB KJIACCHYECKON U CTaTUCTHYECKOM TEPMOAUHAMUKN HeO6paTI/IMbIX

nmpoueccoB, TO €CTb MPOLECCOB B PECAJIbHBIX XUMHWYCCKUX CUCTEMAX, SABJIAIOIIUXCHA HEOThEMJIEMOMH

HaCThO TEPMOANHAMUKHU PAaBHOBECHBIX MMPOLECCOB,

- (¢opMHUPOBaHHE Y MArvMCTPAHTOB 3HAHWN W YMEHWH, MO3BOJISIFOIINX MOIEIUPOBATH U MPOBOIUTH

YUCJICHHBIC paCyHEThl IPU OMNHCAHUKU Pa3JIMUHbIX BHAOB XUMHYCCKUX paBHOBeCI/Iﬁ PEaIbHbIX

XUMHUYCCKHUX CUCTEM.

dopmupyemele

JUCLUILUINHOMN

3HaHUA

U YMEHUs

IOTOBAT

BBIITYCKHHUKA

IaHHOH!

00pa3oBaTeNbHON MPOrpaMMbl K BBITIOJHEHUIO CIEAYIOIIUX OOOOMIEHHBIX TPYAOBBIX (YHKIHMN

(TPyHOBBIX (PYHKIMIA):

PO(HUIAKTHKA BO3HH
KHOBCHHSA 04aros
BPCOHBIX OPTAHH3MOB

Ha IO AHAT30PHBIX

Koam O0o0mennbIe TPYA0BbIe (PYHKIMH TpyaoBsie GpyHKIMI
HAHMEHOBAHHE Kona Hanmenosanune Yposens Hanmenosanue Kox Yporens
nPoPecCHOHATBLHOT) KBaIM(PuKa (Mo xypoBeHS)
o U KBATHG(HK-
CTaHgapTa anuu
01.001 Ienaror [Nenaroruueckas mes- OOmenenarormyeckas(A/01.6
(nexarormueckas TEIBHOCTb MO MPOEKTH- ¢dyuxmmst. O6yucHue 6
POBAHMIO M PEan3alHA
JCATEILHOCTD B 06pa30BATEIEHOTO MPO- Bocnurareasaasn A/02.6
A necca 00pa3oBaTeIbHBIX ACATCIEHOCTD
JAOIIKOJILHOM, HA- 6 6
OpraHu3anuAax JOUIKOJIb-
YJAJTLHOM 001IeM, HOTO, HAYaJIbHOTO
OCHOBHOM 0BmIeM, 00I1eTr0,0CHOBHOTO PasBuBarormas A/03.6
00IIeTo,CPSIHETO 00T NCATE TBHOCTD 6
cpeaHeM 00memM o0Opa3oBaHus
o0pazoBaHm) Ilegarormueckas geq- Ilegarormueckas
TCILHOCTD IO MPOCKTH- JACATCIBHOCTD 11O
(BocaTaTe b,
POBAHMIO M PEan3alMA peanm3aIy mpor-
VIHUTENh) B OCHOBHBIX 001I1e00pa3o- 6 pamM ocHoBHOTO M [B/03.6 6
BaTCIHBIX ITPOTPAMM CpeaHETo 00IIETo
[IposeacHue padboT B oOpa3oBaHusA
00IACTH XHMIH
26.008 MOHMTOPHHT COCTOSHHS Ocymectiaenue 3k04 A/01. 6
OKPYKAIOLIEH Cpeapl C JIOTHYECKOH  OLICHKY| 6
CHeHI/Ia.]'II/ICT- NPUMCHCHUCM COCTOSHHA MO aHA A
TeXHOUIOL B TPHPOZI00XPAHHBIX 30PHBIX TCPPHUTOPHH U]
OHOTECXHOIOTHIA BO3MOKHOCTH ITPHMCH
obJaacTn HECHUS HA HUX
NPUPOACOXPAHHBIX A 6 TPHPOIOOXPAHHBIX
OHOTEXHOIOTHH
(3KOJIOFI/I‘I€CKI/IX) Onenka pucka n A/02. 6
OMoTEeXHOI0T It OCYLICCTBJICHHE  MCP 6




TEPPUTOPHAX ¢
MPUMCHEHHEM

MPUPOIOO0XPAHHBIX
OHMOTEXHOJIOTHH

PaspaGorka Mmapkep{ A/06. 6
HBIX CHCTCM H IIp- 6
OTOKOJIOB MPOBEACHUSI]
MOHUTOPHHIA
MOTCHIHAILHO
OIMACHBIX

OHOOOBEKTOB

CocraBlicHHE A/04. 6
HpOFHOSHI)IX OLICHOK] 6
BIWAHHUA
XO3AHCTBCHHOH
JICATCIIb-HOCTH
YeI0BCKA HA
COCTOSIHHC
OKPYKAFOIIEH CPEeBI ¢
NPUMEHEHHEM
TMPHPOIOOXPAHHBIX
OHOTECXHO JIOTHI

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO
Jucuunmuna «Tepmogunammuka u MKT HepaBHOBECHBIX MNPOLECCOB» OTHOCHTCA K
BApPHATHBHON YacTH 00s3aTeNbHBIX AUCLUIUINH, H3y4aeTcs B 1 cemecTpe.

Huctumummaa «TepmonnHamuka 1 MKT HepaBHOBECHBIX MPOLIECCOBY» MPEACTABIISAET COOOM
TEOPETHUYECKYI0 OCHOBY IUIsl YTIYOJIEHHOTO M3YYEHHUs TEPMOAWHAMHUKU U (PU3NIECKOH XMMHHU B
LEJIOM, a TaK)K€  M3YYEHHUS TAKUX KYpPCOB XMMHUYECKOro NMPOQUis KaK KOJUIOMIHOW XHUMHH,
XUMHH TBEPAOTO TeJa, XUMHYECKOH TEXHOJIOTHH, (PH3UKO-XMMHUYECKHUX METO/IOB HCCIICIOBAHUS.

[lepeueHp MUCHMIUIMH, HEOOXOIWMBIX JIsl M3YYEHUs IUCLUIUIMHBL HEOPTaHWYECKas XHUMMS,
KBaHTOBasl XUMHUS, (Pr3HKa, MAaTEMaTHKA.
Tabauuna 2.1.

Cesa3p qucuunuabl «Tepmoannamuka u MKT HepaBHOBeCHBIX npoLeccoB» ¢
NnpeAmecTBYOIMUMH JUCUUIUVIMHAMHU U CPOKH UX H3Yy4YeHUS

Kon JMCUMIINHBL, NPEeNIIeCTBYOLINE TUCLUIIIUHE Cemectp
IUCIUILIMHBI «Tepmoannamuka u MKT HepaBHOBeCHBIX MPoLeCCOB
B1.B.OAS5 |Cratuctuyeckas TepMOAUHAMUKA KOHIEHCUPOBAHHBIX CUCTEM 1
Bb1B.10 TepmonuHamuka pacTBOPOB 1
b1.B.JIB.4 |OcHOBHBIE METOIBI aHAITH3A 1




Taoauua 2.2.

Cesa3p qucuunuabl «Tepmoannamuka u MKT HepaBHOBeCHBIX poLeccoB» ¢
NMOCJAeAYIMUMH JUCUUIIMHAMHU M CPOKH UX U3YUYEeHUS

Kon JHUCUHIINHEL, CJIeAYIOIHEe 32 AMCUHIIINHON Cemectp
aucuunyiuebl  |[«Tepmoaunamuka u MKT HepaBHOBeCHBIX MPOLIECCOB»

b1.0.04 XuMu4eckasi JUHaAMHUKA 3JIEMEHTaPHbIX MPOLIECCOB, KaTAJIN3. 3
b1B.01 CoBpemMenHbIe TPoOIEMbl PU3NIECKONH XUMHUH 3
b1.B./IB.04.01 |XuMnueckass KHHETUKA U MEXaHU3Mbl XUMHUYECKHUX PEaKLUi 3

Ces3b qucuuniinabl «Tepmoannamuka u MKT HepaBHOBeCHBIX MpPoLeccoOB» €O
CMEKHbIMH JHCLHHIIJIHHAMH

Tabauya 2.3.
Kon JAUCHUILUTHHBIL, CMeKHbIe ¢ nuciuminHoil «Tepmonunamuka | Cemectp
AUCLUILIHHbI U MKT HepaBHOBeCHBIX NPOLIECCOB»
b1.B.01 CoBpemenHbIe poOIeMbl (PU3NIECKON XUMUN 4
b1.B.10 TepMoanHaMuKa paCTBOPOB 4

B PE3yabTaATE 0OCBOCHUA JTUCHUIIJIHHBI MATUCTPAHT AO0JIZKCH

3HaTh:

- TpaHULbl TPUMEHUMOCTH TEPMOJMHAMHYECKOTO METOAA K OMNHCAHUIO PeATbHBIX XHUMHUYECKUX
SIBIICHUI,

-TIPUHILIUTIBL, JIEXKAIHE B OCHOBE KJIACCUYECKOW M CTATHCTUYECKOW TePMOIWHAMUKH HEOOPaTUMBIX
MPOLIECCOB;

-IIPUHLMNBI  UCIMOJB30BAHUS TEPMOAWHAMUYECKONO TMOAXOAA IJIs OMUCAHHSI COBPEMEHHBIX
XUMHUYECKUX TEXHOJIOTHH.

YMmerh:

- JIEMOHCTPHUPOBATH CBS3b (HYHIAMEHTAJIBHBIX SKCIIEPUMEHTOB C TEOPHUEH C IOMOIIBI0 H3BECTHBIX
MaTE€MaTUYECKUX METOAOB; pelIaTh 3a1a4 N0 JAHHON AUCLUILIHHE.

- CaMOCTOSITENIbHO (hOPMYJIMPOBATh 3a/1a9y (PU3NKO-XUMUYECKOTO MCCIIENOBAHNS B XMMHYECKHUX
CUCTEMAX;

- TIOJIB3YSCh MOJYYEHHBIMH 3HAHUSIMH, YMETh BbIOMPATh ONTUMAJIbHBIE MTYyTH U METOMBI PEIICHHS
MOCTABJICHHBIX 337134,

- TIPOBOAUTH (PUIMKO-XUMHYECKHE HCCICAOBAHUSI CHUCTEM M IMPOLIECCOB C HCIOIB30BAHHUEM
COBPEMEHHBIX METOZIOB U mprubopoB PXMA,;

- MPOBOAUTH (PUBHKO-XUMHUECKHUE PACUETHL,

- MOJIB30BaThCs CIPABOYHON JIUTEPATY PO,

- rpaduueckn 0ToOpaKaTh MOJTYUYSHHBIE 3aBUCHMOCTH,

- aHAM3HPOBATH U OOCYKIATh PE3YNIBTAThI (PU3UKO-XHMMHUYECKUX UCCIICTOBAHHIA,

- BECTU Hay4HYIO TUCKYCCHIO.

Baaners:
- OCHOBaAMHM JUCLIUIIJIUHBI OJ14 peH_IeHI/ISI HpaKTI/ILIeCKI/IX 3az[aq;
- METOIUKOHN MPOBEACHUs (PU3NKO-XUMHUUECKIX HCCIIEIOBAHNUM,



- COBpPeMEHHBIMH Tipudopamu Jist PU3NKO-XUMUYECKUX UCCITCIOBAHUI,

3. KOMIIETEHIMHU OBYYAIOIIEI'OCs, POPMUPYEMBIE B PE3YJIBTATE

OCBOEHMA AUCIUILJINHBI

IIpouecc n3ydeHus: TUCLUILTAHBI HAITPABJIEH Ha (POPMHUPOBAHHE 3JIEMEHTOB CIIETYFOIINX

kommereHmit B coorseTcTBu ¢ @PI'OC BO u OIIOIT BO no nanHoMy HampaBIeHUIO MOATOTOBKU:

a) yuusepcajbHbie (YK) — VK-6
0) oomenpodeccuonanbubix (OIIK) - OIIK-2;

B) npodeccuonanbubix (IIK) - IIK-3.

Taoauua 3.1.

Matpuua cBsI3HM KOMIETeHIUH, (POPMHPYEMbIX HA OCHOBE H3Y4€HHS AHCUHILIHHBI
«Tepmoaunamuxka u MKT HepaBHOBeCHBIX NPOLIECCOB»», C BpeMEHHbIMH 3TANIAMH O0CBOEHHSI ee

coaep:RaHus

Kox
KOMIIET
CHIIMH

HanMenoBanne KoMereHmyun

Huaukarop 10CTHKEHUS
KOMIIETeHIIIH

B pesyabrare oCBOCHUA TUCIIUTNLINHBI
00 yJIAIOMUIICSI T0JTKEH:

Ynusepcanvnvie komnemenyuu (YK) u unouxamopot ux oocmudcenusi:

Cnocoben
KPUTHYCCKHH
MPOOJNEMHBIX  CHTYALUMH
OCHOBE CHCTEMHOTO IIOJXO0Ja,
BBIPA0ATHIBATH CTPATETHIQ
JEHCTBHH

CBA3H MCKAY HUMH

ocymecTBIATh Y K- 1 AHam3upyeT nmpoOaeM-3HATH. CBOH JIHYHOCTHBIC OCOOCHHOCTH H
AHAMAHYIO CUTYAlHUI0 KAK CHUCTEMY,
HABBUIBILSISE €€ COCTABISIOIIME HYMETh: aICKBATHO OLCHUBATH CBOH

pecypcst

ICIIOCOOHOCTH M BO3MOYKHOCTH C
COOTBETCTBHEM KOHKPETHOM CUTY AU
B.]'IaIleT])Z HABBIKAMHA CAMOJUATHOCTHKH
VTHMYIHOCTHBIX KOMMyHI/II(aTI/IBHI)IX
CIIOCOOHOCTEH B IETOBOM B3aHMOJCHCTBHH

HAJCKHOCTD
mH(pOopMAanHy,

TPOTHBOPESUHBON
[IMCH M3 PA3HBIX HCTOUHUKOB

paboTaer

VK-2 Kpuruuecku ONCHHBACT3HATH: CIOCOOBI CAMOCOBEPIICHCTBOBAHIS
HCTOYHHKOB

CBOCH ACATCIBHOCTH C YYETOM CBOHX

CUTHMIHOCTHBIX, ACTIOBBIX, KOMMY HUKATUBHBIX

nH(pOpMa-KaICCTB.

'YMeTh: OnpeacIATh NPHOPUTETHI THIHOCT-
HOTO U MPO()ECCHOHAIBLHOIO POCTA.
BJiajgers: mpueMaMu LEeIeNoIaraHusl 1
TTAHHPOBAHMS CBOCH MPO()eCCHOHATLHON

PKATCIILHO
CTPATCTHIO
MpoOJIEMHON  CUTyanuu
OCHOBC CHCTEMHOTO
MCKIUCITTUIIIIAHAPHOTO
MOAX00B

'YK-3.Pa3zpabarteiBact u coaep-
APTYMCHTHPYET]

penieHus|
Ha)|

3HaTh: BO3MOYKHBIC BAPHAHTHI PCIICHUS
THITHYHBIX 3a4a4.

YMers: HCTIOB30BATh HHCTPYMEHTBI
HCMPSPBIBHOTO CAMOOOPA30BAHHS.
B.]'la)IeTLZ MCTOOUKAMH CAMOPA3BUTHA H
camMo00pa30BaHUA

H

Oomenpodeccnonanbubie kommerennun (OIK) n nHANKATOPHI HX AOCTHKCHIS

OIIK-4

CriocoOcH rOTOBUTD ITyOJIMKALIHH,
[Y4acTBOBAaTh B

OIK-4.1. IIpeacrasnseT
[PC3YIBTATBl  PAOOTHI B BHAC

PO (H)CCCHOHATBHBIX AUCKY CCHAX,

HAYYHO! Iy OIMKAIHH

3HATH:
mpoQecCHOHANBEHON HH(POPMALINH, OCHOBHBIC
IPUECMBI

OCHOBHBIE  CIOCOOBI  ITOMCKA

AHATMTHKO-CHHTCTHYCCKO 1]




MPCACTABILATS PC3YIbTATHI

PO (HCCCHOHATBHOM ACATCIHPHOCTH

B BHIC HAYYHBIX U HAYIHO-
MOITY JLTPHBIX JOKJIAJ0B

(Te3WCHl  JOKJIAda,  CTaThs,
0030p) HA  PYCCKOM
AHTTHHCKOM SI3BIKE.

OITK-4.2. IIpencrasmser
[PC3YIBTATHI CBOCH pabOTHI B
[VCTHOH (popME HA PyCCKOM

M AHTJTHHCKOM SI3BIKE.
OITK-4.3 . BnageeT CHOBHBI-MHY|

[KOMMY HUKATUBHBIMHA
MpUEMaMH  JICIIOBOTO 00
cpeae, TPaMOTHO
APTYMCHTHPOBAHHO  H3JIATa-

CTCBOIO TOUKY 3PCHHAL

ICHHUSA B r[po(I)eccnonam-no:ﬂpeq)epnpomn H AHHOTHPOBATH JTHTCPATYPY
TT

mepepadoTKA HH(pOPMALIHH, npasnij
COCTABIICHUS aHHOTAUMH W pedephpoBaH
OOIICHAYYHBIX TCKCTOB, HE McHee 2500

TCKCHUICCKUX CIMHHIT o01Iero |
CIICIUATBHOTO XapaKTePa, U3 HUX OKOJIO
1000-1500 PENPOIYKTHBHO; NPaBUIIA

0(OPMIICHHA YCTHOH MOHOJOTHUCCKOH H
Z[I/I.':lJ'IOl"OBOfI peun B CUTyalUAX ACTIOBOIO H
PO (HCCCHOHATHHOTO OOIICHHA.

'YMern: TIOHUMATb, TIEPEBOUTD,

0 Y3KOMy H IOHPOKOMY  TIPOQHIEY
CIICLIMAILHOCTH, TMIOHMMATH YCTHYIO|
(MOHOJIOTHYECKYED U JHAJOTHYECKYIO)

PO (HCCCHOHATBHYEO PCUb, AKTHBHO BIAJCTD
HAOO0JICC YIOTPCONTETHHO M TPAMMATHKON

148 OCHOBHBIMH TPaMMATHICCKUMH|
IMIBJICHHSIMH, XAPAKTCPHBIMHA AJIA|
PO (HCCCHOHATBHOH peun; BBIICTIATH

TIABHYI0) H BTOPOCTCIICHHYIO WH(DOPMALIHIQ
ITPY YTCHUH AJANTHPOBAHHON U
OpUTHHANGHOH  JHTEPaTypsl;  O(OPMILITH
MONyYCHHYI0 ~ HHPOPMAIMIO B BHIC
pedepaTa, aHHOTANH, COOOIICHHS, TOKIAA;
CAMOCTOATCIIBHO IIOBBIIIATH YPOBCHH;
SI3BIKOBOM KOMIICTCHIHH, TPAMOTHO H
[PAOHATEHO HCTIOJIB3Y A Pa3YHY IO,
CIIPABOYHYIO  IMTEPATypy, CIOBAapH W
IMHTEPHET-PECYPCHL
B.]Ia)IeTLZ HOPMATHUBHBIM NMPOU3HOMICHHUEM H|
[PUTMOM pedn; HanboJee yIOTPeOUTEIbHOH
rpaMMAaTHKOMN Hu OCHOBHBIMHY|
TPAMMATHICCKUMHA SABJICHHAMH,
XapaKTEPHBIMHE A1 OOIICHAY YHOH PEtm;
HABBIKAMH ~ YCTHOH  KOMMYHHKAIUH H
MPUMCHATD WX T O6H.[6HI/I}I HA TCMBI
[VueOHOTO, OOIIEHAY THOTO i
MPO()CCCHOHATBHOTO OOMICHHA C YUCTOM
HOPM H IIPABUJI AHTJIOA3BIMHOTO 3THKETA,

[PA3THIHBIMHI BHJAMH YTCHHUS
AMANITHPOBAHHOI H OPHUTHHAJBHO
mMTepaTypsl  (IPOCMOTPOBOE, TMOMCKOBOC,
AHATTITHYCCKOC, C  HCIBK0  HM3BICUCHHSA

[KOHKPETHOH MH(OPMALINH).

nK-3

CmocoOcH Ha OCHOBC
KPHTHYCCKOTO aHATH3a
pesyasratros HUP u HUOKP
OLUCHHUBATH NCPCICKTUBBI HX
MPAKTHYCCKOTO MPUMCHCHHUS U
MPOACJDKCHHA PAOOTHI
BBIOPAHHOM 00JIACTH XHMWH,
XHMHYCCKOH TEXHOJIOTHH HIH
CMEIKHBIX C XHMHCH HayKax

MK-3-1. CucreMatu3upyeT
xome HHWP u HHOKP,
AHATH3HPYCT ee H
COTIOCTABIIACT v
TUTCPATYPHBIMHA JAHHBIMH.

mH(QOpPMANHIO, MOTyYCH-HYI0 BHAYIHOH

3HATH: MPUHIUIBI PA0OTH HA COBPECMCHHOI
anmapatype TpH IIPOBEICHUY
HAyYHBIX UCCJICIOBAHHM.
'YMern: paboTaTth Ha COBPEMECHHOH HAYIHOH
Anmapatype NPH NPO-BEACHUHM HAYYHBIX
MCCIICIOBAHUH, BBIOMpATh cpeacTsal
M3MEPCHUH, METOJUKY AHANIH3A, OICHUBATH)

ITK-3.2. OmpeaensieT Bo-
3MOYKHBIC HAPABICHUS
[Pa3BHTHA PadOT U MICPCIICK-
THBBI PAKTHICCKOTO
MPUMCHCHHUSI TTOJTy YCHHBIX
[pe3y IbTATOB

VPOBCHb  3arpsA3HCHHH,  AHATH3HPOBATH
COBPCMCHHBIC ~ MATCPHATBI W CPCACTBA
perucTpanun WHOOPMAIHMH, ACIATH BBHIOOD
CPCOCTB H  MATCPHAJNIOB  PCTHCTPALMH
HHPOPMAIMH TPH NPOBCACHWH HAYIHBIX
MCCJICIOBAHUI.

Biaxers: HABBIKAMH BBIOOPA ONTHMAIBHOTO,
MCTOAA HCCACAOBAHHSA  (D)YHKIHOHATHHBIX
MATCPHAJNIOB B 3aBHCHMOCTH OT 0OBCMA H
enaeit  ucCCleAOBaHMA A

pencH
OCTABJICHHBIX 33134 HA OCHOBAHWH AHAJIH3




[MMCHOIITHXC

1 COIMOCTABJICHHUA BCCH COBOKYITHOCTH]

JAHHBIX

4, Crpykrypa wu cogep:xkanue aucuuiiueabl (Moaynsi) «Tepmoamnamuxka u MKT

HEPABHOBECHBIX NMPOLECCOB»

4.1. CTpyKTYpa AUCUUILIHHBI (MOYJIsI)

OO01ast TpyA0€MKOCTh TUCLHUIIIMHBI COCTABJISIET 2 3a4eTHBIE €UHULIBI, 729ac.

Tabauua 4.1.
Bua yueonoii paborni Bcero 1
4acoB cemMecTp

O01mast TpyA0eMKOCTh THCLIUTLTIHBI 72 72
AynuUTOpHBIE 3aHATHS 32 32
Jleknuu 16 16
naboparopusbie 3aHsTus  (JI3) 16 16
KonTponb camocrositensHoi padotsl (KCP) - -
CawmocrostenpHas pabora cryaeraros (CPC) 40 40

COAEP/KAHUE JUNCIUIIJIUHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3SJEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJINYECTBA
AKAJEMUYECKUX WJIN ACTPOHOMHNYECKHUX YACOB 1 BU1OB YYEBHbIX

SAHATUI

Taoauua 4.2.

Bus1 yuedHoii padoTsl, BRITIOYAST
CAMOCTOSITETLHYIO PA0OTY CTY/ICHTOB H

HanvenoBanmne pa3iesion u TPYI0EMKOCTH (B 9ACaX)

@opMBI TEKYIIET0 KOHTPOJISI
YCIIEBACMOCTH (10 Hedensam
cemecmpa)

DopMa NPOMEKYTOUHOIT

TeM TUCIHTLTHHELI (MOYJI51)

cemecTp

s1 paGoTa

KonTtakrnas padora| CamocrositebHa ATTECTAINN (1o ceMecmpam)
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1. Beenenne. OCHOBHBIE Loj4 [ 22 - |4 |- |-1|-11]-1|- - |-
MOJIOKEHUS JUCIUTIIHHBI
2. Jlunetinast HepaBHoBecHast | 1 | 8 [ 4 | 4 |- [-[10 - |- |- |- |1 -
TEPMOIUHAMUKA
3. Meronsl pasmenennbiel 1 | 8 | 4 | 4 |- |-[10}- |- [- |- [1 f- |- f- |- |-
CUCTEMBI
4. |HenpepbIBHBIE CUCTEMBI L4 2(2]-|-]16 |- |- |- 1|- |1V |1 [-|-1]-1-
5. [Henuueitnas 1|8 [4 [4 |- [-]1w0]- |- |- |- |1 |1 |- 1]-1]-1-
TEPMOIUHAMUKA

4.2. Coaep:xaHue JTUCLHUIJIHMHBI

Tembl yueOHBIX 3aHATHH (0011as1 TPYA0EeMKOCTb Y4eOHOI JUCUMIIHHBI —2 32a4eTHBIX eJUHMI]

Tabauua 4.2.

Paznen, tema

CoaepxkaHue nporpamMmbl y4eOHOH AHCUHILINHBI

Pazgea 1.

BBeaenue.

ITonstne xypca. BO3HHKHOBEHHE TEPMOIMHAMUKU HEPABHOBECHBIX IPOLIECCOB.
OcHoBHble MOHATUS U omnpeneneHus. HexomnencuposanHas Teruiora. CKOpOCTb
BO3HHUKHOBEHUS SHTPOIMMUH.

Pazgea 2.

JIunelHasi HEPABHOBECHASI TEPMOJAHHAMHUKA.

JlokanbHOe paBHOBecue. TepMOAUHAMUYECKHE CHJIBI U COMNPSDKEHHbIE C HUMHU
notoku. IlepekpectHbie mpoueccbl. CUIBHO  HEPABHOBECHBIE  CHUCTEMBI.
Camoopranuzanusi. Y CTOMYHUBOCTb CTALIMOHAPHBIX COCTOSIHUM.

Pazgea 3.

MeTO)_IbI H pa3a€ejJieHHbIC CUCTEMDbI.

CBsi3b HEKOMIIEHCHPOBAHHOW TEIUIOTBI C W3MEHEHHEM TEePMOJMHAMHUYECKHX
byHkuniA. XuMHuUecKas mNepeMeHHas. XHUMHYeCKOoe CponacTBO. IlepBblii 3akoH
TepMOIMHAMHUKH. BTopoit 3akoH TepMomuHamMukd. CKOPOCTb BO3HHUKHOBEHHS
sHTpornu. CKOPOCTh BO3HUKHOBEHMs SHTPONHMU MpH Teruiootaade. OTKPBITbIC
cucrembl. YpasHeHnue [ ' ub0ca u 6ananc sHTpOnum.

Pazgea 4.

HenpepbiBHBIE CHCTEMBI.




CocraBneHne MaTepUalbHBIX M SHEpreTHueckux OajaHcoB. JlokanbHbIA OamaHc
SHTpONUU AN HempepbiBHONW cuctembl. CoorHomeHue Oszanrepa. SBneHue
NepeHOca U CKOPOCTh XMMUYECKOH peaklnu. PenakcarioHHbIe TPOLECChl U BPEMsT
penakcaunu. CTaliOHapHBIE COCTOSIHMSI B HEIPEPBIBHBIX mporeccax. Teopema
I'mancnopda-Ilpuroxkuna. quddysus B cuctemMax ¢ OTHOPOAHOU TeMITepaTypou.
DnexTpoknHeTnyeckue 3pdexrsr. TepMosTeKTpUIECKUE SIBICHUS.

Paspea S. HenuneHHasi TepMOAHHAMMKA

Iopsinok vepe3 ¢uykraunu. CUCTEMBI, ajeKHe OT PABHOBECHS. Y CTOMYUBOCTH
HEPABHOBECHBIX CTALMOHAPHBIX COCTOSAHUHI. JIMHEHHBI aHAIu3 YCTONYHBOCTH.
JuccunatuBHble CTPYKTYphl. KOHCTpYKTHBHas posib HEOOPATUMBIX MPOLIECCOB.
[Torepst ycrodumBocTH, Oudypkaun W HapymeHHe cuMMeTpuu. Hapymienue
XUPAJTbHOW cuMMeTpuu. HapylmeHue cMMMETpuUu W mpupoaa OHOMOJSEKYJISIPHOM

ACUMMETPUU. XuMmudeckue KosiebaHusl. Cucremsl TreropuHra 51
pacripocTpansroiiuecs: BOIHbL. CTPYKTypHast HEYCTOWYMBOCTb U OMOXHUMHYECKAs
SBOJIOLMSL.

5. OBPA3OBATEJIBHBIE TEXHOJIOI' N
B npouecce oOydeHust HCHOIB3YIOTCS TPAAUIHMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHU (JIEKLIUH,
CEMHHAPBI, TPAKTHYECKHE Pa0OTHI) U AKTHBHBIE HHHOBAILMOHHBIE 00pa30BaTEIbHbIE TEXHOIOTUH!
1. CemuHap B AMAJOrOBOM PEXKUME NMPUMEHSETCS] B OCHOBHOM IMpPH OOCY>KACHWUHU BBICTYIUICHUI
MaruCTPaHTOB ¢ nokjanamu (pedeparamu)
2. I'pynmoBotii pa30op pe3yIbTaToB KOHTPOJIBHBIX PadoT
3. Bcrpeun ¢ cOTpyaHHKaAMH U PYKOBOIUTENSIMU MPOQIIIBbHBIX JadopaTopuii M NPEeANpUSTHA -
MOTEHINATbHBIMI PabOTOAATENSIMHU BBITy CKHUKOB.
B memnom mpu M3yueHHWH Kypca aKTUBHBIE U MHTEPAKTHUBHBIC (POPMBI NPOBENEHUS 3aHATHIM

cocTaBJAOT He MeHee 30% ayIUTOPHBIX 3aHITUH.

AKTHBHBIe U HHTePAKTHBHbIe (JOPMbI IPOBeAeHHUs YUeOHbIX 3aAHSATHI M0 M CUHILINHE
«Tepmoagunamuxa u MKT HepaBHOBeCHBIX MPOLIECCOB»

Tabauua 5.1.
Ne | Cemectp | Tema nporpamMmbl AMCLUIJIHHBI IIpumensiembie Koa-Bo
TEXHOJIOTHH AYAUT.9ACOB
1. 1 Brenenne. OCHOBHBIE TOJIOKEHUS HHTepakTUBHAS JEKIHSI. 8
JTUCHUTITHHBI
2. 1 JluneliHas HepaBHOBECHAas Jlexuus ¢ npezeHranuei 10
TEPMOAMHAMHKA
3. MeTtonbl 1 pa3feNieHHbIe CUCTEMBI Jlexums ¢ mpeseHTanuei 10
4. HenpepoiBHbIE CHCTEMBI Jlexmust ¢ mpeseHTanuen 10
5. 1 Henuneiinas TepmonuHaMuka Jlexuus ¢ mpeseHTanuei 10




6. YueOHO-MeTOAMYECKOEe O0ecreyeHHe CaMOCTOSITeIbHONH padoThl cTyaeHToB. OueHoOYHbIE
cpeacTBa AJIsl TEKYILIEro KOHTPOJISI yCIeBAeMOCTH, MPOMEKYTOUHOIH ATTeCTALIMH MO HTOram

0CBOCHHUSA NHUCLHHUIIIMHBI.

6.1. ILnan camocTosITeJIbHOH PadOTHI CTYICHTOB

Tabauua 6.1.
Ne n/m | HamveHoBanme paziesia Bun 3ananne Pexomena- | Kouam-
(TeMbI) TUCIHTLTIHBI CAMOCTOSITCTh- yemasi 4E¢CTBO
HOTi padoThI JHTEpaTypa | 4acoB
1. Beeacune. OCHOBHBIC Cobecemosanne | U3yunTh mpeaMeT, 3a0a4H, METOIBI 1,2,3.4,5.6 4
TIOJIOKCHHS AUCIIHITIIHHBI HeKOMHeHCHpOBaHHa}I TCILIOTA.
CKrOpOCTh BO3HHKHOBEHHS SHTPOIIHH.
2. JImueitHas Cobecemosanme | .CubHO HCpaBHOBECHBIC CHCTEMBL| 1,2.3.4.5.6 10
HEPABHOBECHAA Camoopranmzanus.  YCTOHYHBOCTB
TCPMOIUHAMHUKA CTATHOHAPHBIX COCTOSHHH.
3. MeToas! 1 pa3acICHHBIC Cobecemosarme  |CrOpOCTh BOSHHKHOBCHHA SHTporwd. | 1,2,3.4,5.6 10
CHCTCMBI CKOpOCTB BO3HHKHOBCHHUA 3HTPOIMUHA
pH TEIIOOTAAYE. OTKpBITHIC
CHCTCMBEI. YpaBHCHHC [mOOca w
6anmaHC SHTPOTIHH.
4. HenpepbIBHBIE CUCTEMBI Cobecemoanme | duddysusa B CHCTEMAX c| 1.2.3.45.6 6
OJHOPOTHOH TEMIICPATYPOH.
OnekTpokuHETHYECKHE 3 deKThI.
TepMO3ICKTPUUECCKHUE SIBJICHHUSL.
pacyeToB.
5. Hemuaeiinas Pedepar JIuHEHHBIH aHATU3 YCTOMINBOCTH. 1,2,3,4,5.6 10
TepMOINHAMHUKA JIMCCUTIATHBHBIC CTPYKTYPBL
KoncTpykTHBHAS PO HEOOPATUMBIX
npoueccos. [ToTepsa ycToHUMBOCTH,
O6udypkranmu u Hapy meHUEe
cummerpnn. Hapymenune xupanbHOit
CHMMETPHH

6.2. MeToanueckue yKa3zaHHusl M0 OPraHU3ALUM CAMOCTOSITeIbHOI padoThl MATHCTPAHTOB

04.04.01.
«Tepmoagunamuka 1 MKT HepaBHOBeCHBIX MPOLECCOB» IPENyCMAaTPUBAETCS CAMOCTOSTENIbHAs

VYueOHbIM  ILIAHOM HaIrpaBJICHUA IIOAT'OTOBKH XuMusl  TI0 JAUCIHTUITIIMHE

pa60Ta MarucCTpaHnTa, KOTOpas BBIIOJHACTCA CIHCAYHOIMUMU BHAAMU CaMOCTOSITEJIbHOM pa6OTbII
HalmMCaHue KOHTpOJ’IbHOfI pa60TbI o JUCHUILIMHE, CAava KOJIJIOKBUYMaA.

6.2.1. MeToanyecKkHe peKOMEHAALMH 110 NOAT0TOBKE U ¢Aa4e KOJJIOKBHYMA

KonnokBuym (B mepeBozie ¢ JAaTHHCKOro «Oecenma, pa3roBop») — (opma TEKymero KOHTPOJIs
3HaHUH MAruCTPAHTOB, KOTOpPas MPOBOIUTCS B BUAE COOECENOBAHHMH IPETIONABATENST U MaruCTpaHTa
IO CAMOCTOSITENIbHO MOJATOTOBJICHHON MarCTPaHTOM TEME.

OH mpuMeHsieTCsl UIsl MPOBEPKHU 3HAHUIA MO OMpeIeeHHOMY pa3aeny (uiaum oObeMHOH Teme) U
NPUHATHS PEIIEHUs] O TOM, MOXKHO JIM NIEPEXOANTh K M3YYEHUIO HOBOrO Matepuana. Koymoksuym —
310 Oecena ¢ MaruCTpaHTaMH, LEJBbIO KOTOPOH SIBISIETCS BBIIBJICHHE YPOBHS OBJAIEHHS HOBBIMU
3HaHUSAMHU. B oTnMume OT ceMuHapa riiaBHOE Ha KOJUIOKBUYME — 3TO NMPOBEPKA 3HAHUH C LENBI0 UX
CHCTEMaTH3aIUH.



Heablo Ko/UIOKBHYyMa siBJsieTCsl  (OpMHUpOBaHHME Y  MarkCTpaHTa HABBIKOB  aHAJIN3a
TEOPETUUECKHX MPOOJeM Ha OCHOBE CAMOCTOSATENIHOTO M3yUeHHs YIeOHOH U Hay4HOH JTUTEPaATYPBbL.

Ha xo/u1oKBHUYM BBIHOCSITCS KPYITHBIE, TPOOJEMHbBIE, HEPEIKO CIIOPHBIE TEOPETHUECKUE BOMPOCHL.
KomniokBuyM MOKET MpPOBOAUTBHCS MO BOMpocaM, OOCYKIABIIMMCS Ha ceMuHapax. KOHKpeTHbIe
BOMPOCHI JJIsi KOJUIOKBUYMa MAarucTpaHTaM He COOOLIAIOTCS, OMHAKO 3apaHee (POpMYIHUPYIOTCS
npenonasareneM. llpennonaraemeiii oObeM OTBeTa HE HOUKEH ObITh OonbiiuM (mpumepHO 1,5-2
MHHYTBI), YTOOBI MIPENOAABATEb MOT YCIETh OMPOCUTh BCEX MAMCTPAHTOB.

Ot marucrpanra Tpedyercs:

e BIAICHHE WU3y4YEHHbIM B XOJe Y4eOHOro mpolecca MAaTepuasoM, OTHOCSALIMMCS K

paccmaTtpuBaeMoii mpodieme;

e HAJTUYME COOCTBEHHOI'O MHEHHMSI 10 00CYKIa€MbIM BOMIPOCAM M YMEHHE €ro apryMeHTHPOBATb.

KomniokBuyM — 3TO He TOJBKO (hopMa KOHTPOJISL, HO M METOJ YINTyOJIeHHs1, 3aKPEIICHUs] 3HAHUI
CTyIEHTOB, TaK Kak B XOjie co0eceloBaHUs MpENOoAaBaTesib Pa3bsICHIET CJIOXKHbBIE BOIMPOCHI
BO3HHKAIOLINE Y MATUCTPAHTA B MPOLIECCE N3yUSHHsI JaHHOTO NCTOYHHKA.

3agava KOJUIOKBUyMa AOOMTHCS TyOOKOrO M3yudeHHs OTOOPaHHOTO Marepuana, NpoOyduTb y
MarucTpaHTa CTPEMJICHHE K YTEHHIO IOMOJHUTEIBHON SKOHOMHUYECKOH JINTEPATYPBL.

MoaroroBka K NPoOBEIEHHI0 KOJIOKBHYMA.

[MoaroroBka K KOJJIOKBUYMY TIPEAINOJaraeT HeCKOJIbKO 3TAIOB!

1. TToaroToBka K KOJJIOKBUYMY HaYMHAETCS C YCTAHOBOYHON KOHCYJIBTAL[MM MPENOAaBaTessi, Ha
KOTOPOU OH Pa3bsCHSET Pa3BEPHYTYIO TEMATHKY MpPOOJeMbl, PEKOMEHAYET JUTEPATypy AJIsl H3y4eHHsI
U OOBSICHSIET MPOLIEAYPY MPOBEACHUS KOJUTOKBHYMA.

2. Kak npaBuiio, Ha CAaMOCTOSITEIbHYIO MOATOTOBKY K KOJJIOKBUYMY MaruCTpaHTy OTBOAUTCS 3—4
Henenu. [loAroroBka BKJIOYAeT B ce0sl M3yueHHE PEKOMEHIOBAHHOH JIUTEPATypbl U (IO YKA3aHHUIO
NpernoaaBaTesisl) KOHCIIEKTUPOBAHNE BAKHEHIINX HCTOYHHKOB.

3. KomnokBuyM mnpoBoauTCs B (POpME HMHIMBUAYATbHOW Oecerbl MPEnofaBaTeNisi ¢ KaKIbIM
MarucTPaHTOM HJTH Oecenpl B HeOONbIINX rpynmax (3—5 4enoBex).

4. IlpenionaBaresb 33a7ae€T HECKOJIbKO KPATKUX KOHKPETHBIX BOMPOCOB, MO3BOJSIFOIIUX BBIICHUTH
CTerneHb JOOPOCOBECTHOCTH PabOTHI C TUTEPATYPOU, KOHTPOJIHUPYeET KOHCTEKT. Jlajee Oonee moagpobHO
obcysknaercs kKakasi-1iudo CTOpoHa MPOOJIEMBbI, YTO MO3BOJISIET OLIEHUTDH YPOBEHb IIOHIUMAHUSI.

6. I1o uroram KOJJIOKBUyMa BbICTaBJisieTcs: auddepeHpoBaHHAs OLIEHKA, MMEIoInasi OOibLIOH
yIeNbHBIN BeC B OMPeneIeHHH TeKYIIeH yCreBaeMOCTH CTYACHTA.

Oco0eHHOCTH M MOPSIAOK CAAYHM KOJUIOKBHYMA. MaruCTpaHT MOXeT ce0si CYUTaTh TOTOBBIM K
clade KOJJIOKBUyMa IO H30paHHOH paboTe, Korma y HEro €CcTh MM JIMYHO COCTaBJICHHBIH WU
00paboTaHHBIH KOHCIIEKT ClaBaeMOW paloThl, OH 3HAET CTPYKTYpy pPabOThl B LEJIOM, COAEp KaHHe
paboThI B 1I€JIOM WJIM OTACNbHBIX €€ pa3naenoB (IJ1aB), yMeeT pacKpbITh paccMaTprBaeMble MpoOIeMbl
U BBICKA3aTb CBOE OTHOIIEHHWE K MPOYUTAHHOMY M CBOM COMHEHHMs, a TAaK)Ke 3HAET, KaKk yOemuThb
NperoaaBaTesisi B MPAaBOTE CBOMX CY KIACHHIA.

[IpoBeneHre KOJNJIOKBUYMa TIO3BOJIIET MATHCTPAHTy NPUOOPECTH OmbIT  pabdoThl  HaJ

NEPBOUCTOUYHHUKAMMU, YUTO B HaHbHefIHleM MOMOXKET C MCHbIIMMU 3aTpaTaMi BPEMEHU pa6OTaTb Hal

JUTEPATYPOI IO KYPCOBOU padoTe u Mpu MOATOTOBKE K 3a4ETy

6.3.1. Texkymuii 1 HTOrOBbIH KOHTPOJ/Ib YCIIEBAEMOCTH NPOBOAHUTCS B JopMe KOIJTIOKBHYMOB.
Bonpockl K KOJJIOKBUYMY:

1. OcHOBHBIE MOHATHS U BEIUUUHbI TepMoanHaMuky. CucreMa B TepMoAHaMuke. TUIbl cucTeM.
da3a, KOMIIOHEHT, mapamerprl, (YHKIHH COCTOSHHUS. VIHTEHCUBHBIE U OSKCTEHCHBHBIC
napameTpsl. Tumnel NpoLECCoB.

2. Hynesoii 3axkoH TepmoauHamMuku. PaBHoBecHe. 3aKOH TEPMUYECKOrO PAaBHOBECHS.



10.

I1.

12.
13.

. Pabora mponecca. M3mepenue paboTel B pasiauuHbBIX npoueccax. Pabora pacmupeHus

HUACAJIBHBIX I'a30B B U30TCPMHUYCCKUX, I/1306aprIX, HN30XOPHBIX U aI[I/Ia6aTI/ILIeCKI/IX nmpoueccax.

. Ileperrii  3ak0oH TepMomuHamuku. CMbICT ero, OCHOBHble (opmynupoBku. IloHsTHE

BHYTPEHHEHN 3Heprun. MaremaTuyeckoe BhIPa’K€HHE NEPBOro 3aKOHA TEPMOAUHAMUKH.

. IlepBBIli 3aKOH TEPMOOWHAMHKH JJIsI M300aPHBIX W H30XOPHBIX MPOLIECCOB. JHTAJBITHSL.

Tertora MPpU NMOCTOAHHBIX JaBJICHUU U oOBeme.

. TennoemkocTe. CpenHss TeroeMkocTb. MonspHast TermoeMkocTs. Cp u Cy.
. Tepmoxumusi. 3akon ['ecca. [Tousitue, hopmyuposka. Crnencreust u3 3akoHa ['ecca.
. Bropoe Hawano TepMoauHaMHKU. 3anadyd, pemaeMble | ¥ 2 HayaJloM TePMOJUHAMUKU.

ITonaTHE CaMONPOU3BOIBHBIX NMpoLeccoB. POPMyTUPOBKH 2 3aKOHA TEPMOAMHAMUKH.

. [lpuHumn pAeicTBUsSl TEIJIOBOW MalmuHBL BBIBON TepMomuHaMu4eckoro koddduimenrta

noyiesHoro aeiicteust (k.m.ja.). OOpatumbrii nukn KapHo. MaremMaTudeckoe BbIpakeHHe 2
3aKOHA TEPMOJMHAMUKN. DHTPOIHS.

[TonsiTue 00 3HTpPONMUH. DHTPONHUS KaKk Mepa HANpPaBJIEHHOCTH TpoLecca W Mpenenia ero
NPOTEKAHUS. DHTPOIHUS OOPATUMBIX U HEOOPATHMBIX TPOLIECCOB.

XapaktepucTuueckre GyHKINHA U TEPMOAMHAMUYECKNE OTEHIMAJbl. DHeprus I enpMronbia,
sHeprust [ mO6ca, kpuTeprun caMonpON3BOIBHOTO MPOTEKAHUS MTPOLIECCa.

YpaBHeHnus Makcsesa.

Tperbe Ha4anO TEPMOOWHAMMKH MJIH TEIUIOBast TeopemMa HepHcra. MakcumanbHas paborta u
XHMHYECKOE CPOACTBO.

Bomnpocel k 3auery:

1. IIpenmer, 3amauu TEPMOAMHAMUKMA HeoOpaTumbIx mponeccos.  Kmaccuduxanms
HEOOPaTUMBIX TTPOLIECCOB.
2. JlokampHOE paBHOBECHE M OCHOBHOE YpaBHEHHE TEPMOJMHAMUKH HEOOPATHMBIX
IIPOLIECCOB.
. JJokanpHOE POU3BOACTBO SHTPOIHH.
. YpaBHeHue OanaHca U 3aKOHBI COXPAHEHUS PA3IIMUHBIX BEJTMUHH.
. JIuneiinsiii 3axkoH. CoorHomenne OH3anrepa u npuHUUNn cuMmmerpun Kropu.
. Bapnanuonssiii npuniun OH3aHrepa.
. IlpuHuun MuHUMyMa Npou3BOACTBA dHTponuu lIpuroxuna.
. YerolnuuBocTh cTranuoHapHbIx coctosHuil. Ilpunmun Jle-Illatenbe M HEBO3MOXKHOCTB
yIOpsiIOUeHHst 00JaCTH JIMHEHHBIX HEOOPATUMBIX MPOLIECCOB.
9. Ilpunoxenuss TEPMOAUHAMUKH JIMHEHHBIX HEOOpPATHMBIX MPOIECCOB. Y HUBEPCAIbHBIN
Kkpurtepwuii 3Bosrornn I mancnopda-IIpuroxuna.
10. YcTOMYMBOCTD CTALIMOHAPHBIX COCTOSTHUH - HETMHEHHas 00J1acTb.
11. KonBexTuBHas HEyCTONYMBOCTL benapa.
12. HeycroitunBocTb no Tenopy.
13. BpemenHble U MPOCTPAHCTBEHHO-BPEMEHHBIE TUCCUNIATUBHBIE CTPYKTYPBL
14. DNEeKTPOKUHETUYECKUE SBJICHUS.
15. TepMO2JIEKTPOKMHETUYECKUE SIBJICHUS.

16. Juddysus.

7.  YUEBHO-METOJMYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
AUCHUILINHBI

03O AW

7.1. YueOHas uTeparypa:

a) OCHOBHAs JHUTepaTypa:

1. Epemun B.B., Kapros CH., VYcnenckas WN.A., Kyspmenko H.E., Jlynun B.B OcHoBbl

¢dusmueckoit xumuu. Teopus u 3amaun. M.: MI'Y, 2005.



2. Crpombepr AT, JI.T1. Cemuenko. ®uzndeckast xumusi. M. Boicias mkona, 1999r.
3. Tlontopak O.M. TepmonuHamuka B pusndeckoit xumuu. M.: Beicinas mmkosa, 1991r

4. ®usnueckas xumusi. B nyx xuurax. /Ilox pen. K.C. KpacHosa. M.: Bricias mkona,
1995r., 2001. Ctpoenue Bemectsa. TepmonuHaMuka.

4. Crpombepr AT, JI.T1. Cemuenko. ®uzndeckast xumusi. M.: Boicimas mkona, 1999r.

IMonropak O.M. Tepmonnaamuka B pusudeckoit xumun. M.: Beicmas mkoma, 1991r.

6. Kynpsimos U.B., Kapernukos I'.C. COopHUK puMepoB U 3aa4 10 (PU3HUeCcKOi Xu-
mun. M: Beicimas mkoma, 1991r.

wn

0) 10MOTHUTEIbHASA JIMTepaTypa
1. Kypc ¢usnueckoit xumun /mon pemakuueit I'epacumona .U, M.: Xumus, 1969 (t1.1), 1973
(r.2.0
2. Asryns HH., Kucenes A B., Ilomkyc J{II. Ancopbumus ra3oB u mapoB Ha OJHOPOIHBIX
noBepxHOCTAX. M.: Xumus, 1975.
3. Kucenes A B. ®usuueckass xumusi. CoBpemenHoie mnpodnembr /Ilog penmakiueit
SA.M.Konoreipkuna. M.: Xumus, 1982.

7.2. AnTepHeT-pecypchbl

http:/ffizrast.ru/sitemap.html

http://www.don-agro.ru

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

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

http://elibrary.rsl.ru Hayunast snexTponnas bubnroreka
http://elibrary.ru/default.asp Poccuiickas HaumoHanbHast Oubdanoreka
http://primo.nlr.ru http:/mbmgu.rudnexrponnas 6ubanoreka Poccuiickoii
roCyJIapCTBEHHOH OuOIMoTeKH

7.3. IIporpammHoe oGecrieueHue

YHuBepcuter o0ecrnedeH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO M CBOOONHO
PacIpOCTPaHsIEMOro MPOTrPAMMHOI0 O0ECTIEUEHHSI, B TOM YHCJIE OTEYECTBEHHOT'O IPOU3BOICTBA.
Kaxppiii obyuarommiicss B TedeHHE Bcero mepuoma oOydueHHs obOecreueH HHINBHIYaJIbHBIM
HEOrPaHUUYEHHBIM JIOCTYTIOM K 3JIEKTPOHHONH WH(POPMALIMOHHO-00pa30BaTEIbHON Cpeie YHUBEPCUTETA
u3 moOOi TOYKH, B KOTOPOH HMeEeTcss AOCTYN K HH(OPMALMOHHO-TEIEKOMMYHHKAIIMOHHOH CETH
«HTEpHET» KaK Ha TEPPUTOPHH YHUBEPCUTETA, TAK U BHE €€.
YHuBepcuter obecrieueH  CIENVIOIIMM  KOMIUIEKTOM  JIMIEH3HOHHOTO  MPOTPaMMHOIO
o0ecrieueHwsl.
1. JIuueH3nOHHOE MpOorpaMMHOe obecriedeHue, ucnoybsyemoe B Uarl'y
1.1.Microsoft Windows 7
1.2 Microsoft Office 2007
1.3 IIporpammuslii komruiekc MMUC “Busyanbnas Ctynus TectupoBanus”
1.4 Antusupycuoe 11O Eset Nod32
1.5.CnpaBouHo-npaBoBasi cucrema “KoHcyibrant”
1.6.CnipaBouHo-nipaBoBasi cucrema “l'apant”’
Hapsiny ¢ TpanuIMOHHBIMH HW3ZAHMAMH CTYACHTBI WU COTPYOHHKH HMMEIOT BO3MOJKHOCTB

MOJIb30BATHCS SJICKTPOHHBIMU MOJITHOTCKCTOBBIMUA 0azaMu JaHHBIX


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%253A%252F%252Ffizrast.ru%252Fsitemap.html
http://www.don-agro.ruhttp://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/
http://elibrary.rsl.ru
http://elibrary.ru/default.asp
http://primo.nlr.ru

HasBaHwue pecypca
JNeKTpPOHHas 6ubAnoTeka OHNalH
06pa3oBaTe/nbHbIM pecypcam»
«O6pa3oBaTe/ibHbIN pecypc Poccum»
depaepanbHbIi  06pa30BaTeNbHbIN  MOPTaN:  YUPEXAEHUS,
nporpamMmsl, ctaHaapTsl, BY3bl, TecTol EI3, TMA
deaepanbHbIi  LUEHTP  MHHOPMaLMOHHO-006pa30BaTe/IbHbIX
pecypcos (PLINOP)
9bC "KOHCYJ/IbTAHT CTYOEHTA".
6m1bnmnoTeka TeEXHMYECKOro By3a

«EfMHOE OKHO K

DNeKTpPoHHas

3patenscTBo «J1aHb». ANeKTPOHHO-6M6/1M0TeYHas
cucTema

Pycckas BupTyaibHas bubnmnoteka

WN3partenscTBo «J1aHb». SNeKTPOHHO-6MBNMOTEeYHAnA
cuctema

EXXeHeaenbHUK  Haykn UM obpasoBaHus HOra Poccum
«AKagemuna»

HayuHas anekTpoHHas 6ubnmnoteka «e-Library»
ANeKTPOHHO-6MbNmnoTevHas cuctema IPRbooks
SNEeKTPOHHO-CMNpaBoYHad CuUCTeMa [OKYMEHTOB B cepe
o6pasoBaHus «HHopMMO»

WHpopmaLmoHHo-npasoBas cucteMa «KOHCY/IbTaHT-M/koC»

HdopmaLmoHHo-NpaBoBast crcTema «"apaHT»

ANEeKTPOHHO-6MBMOTEYHAA cnucTema «HOpanT»

Tabnmua 7.1.

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

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

http://fcior.edu.ru -

http://polpred.com/news

http://www.studentlibrary.ru -

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

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

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

CeTeBasd Bepcus, [OCTyMHa CO
KOMMbIOTEPOB B KOPNOPaTUBHOW
NHITyY

CeTeBasd Bepcus, [OCTyMHa CO
KOMMbIOTEPOB B KOPNOPaTUBHOW
NHITyY
https://www.biblio-online.ru

7.4. MaTtepnasibHO-TEXHUYECKOe 0b6ecreyeHne yyebHOM AUCUMNAUHBLI «TepMOAMHaMMKa W
MO/EKYNSPHO-KUHETMYECKas TEOpPUSi HEOBPaTUMbIX MPOLLECCOB»
MaTtepranbHO-TEXHUYECKass 6a3a YyHMBepcUTeTa MO03BOMSET ObecneynmBaTb KayeCTBEHHOE

MpPoBeAeHNE TEOPETUYECKMX U MPAKTUYECKMX 3aHATUIA.

MepeyeHb HEOBXOANMbIX TEXHUUECKUX CPEACTB 00YUEHUs!, UCMOMb3yeMbIX B y4e6HOM npoLiecce
ANt OCBOEHUS AVUCLMNANHBI « TepMOAMHAMUKA 11 MOMEKYNIAPHO-KUHETUYECKAs TEOPUSt HEOBPATUMBIX

MPOLLECCOB»:

= KOMMbIOTEPHOE N MyNbTUMEANIHOE 060PYI0BAHNE;
= BW/EO- 1 ayIMOBM3ya/lbHbIE CPeACTBa 06YUEHNs 1 Ap.

Mcnonb3yemoe o06Liee 1 CMeLManv3vMpoBaHHOE Yy4ye6HOe 060py/A0BaHue,

HanMeHoBaHWe

CMeLnann3npoBaHHbIX ayauTOpWiA, KabMHETOB, NabopaTopuii ¢ MepPeYHeM OCHOBHOIO 1abopaToOpHOro
060py0BaHMs, CPEACTB U3MEPUTENIbHON TEXHUKN NPUBEAEHbI B Tabn. 7.2.

BCEX
CeTn

BCEX
CeTn


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

Hepe'{eﬂb TEXHHYECKHUX CPEACTB, HCITOJIB3YEMBbBIX NPH OCYIIECTBJICHHHU
00pa3oBaTeIbHOrO NMpoLecca no JUCUHILIHHE

Tabauua 7.2.
n/‘; IlepeyeHb 0CHOBHOIro 000pyA0BAHMS
1. | JlabopaTtopus
2. | Uentpudyra
3. | lpubop nis onpenenenus nopuctoctu Pascal 140 Evo
4. | KomneroTepsr (2 1mT.)
5. | Mukpockonsl OMHOKyIsIpHBIE MUuKMen 6
6. | Dnexrponnsle naboparopusie Beckt CASMWP-300H, EK-3001
7. | pH-meTpsI
8. | XuMnueckue peakTUBbI
9. | JlabopatopHas nocyna (IIpeaMeTHbIE U TOKPOBHBIE CTEKJIA, MPENapoBaJIbHbIE UTJIbI U JIP.)
10. | DxcnepuMeHTanbHas (IPOMBILIIEHHAs) ycTaHoBKa [lyra-4M
11. | Cnektpodoromerp neyxnydesoit Specord 210 Plus
12. | Ycranoska Y-CTPI'
13. | UK ®dypre-cnekrpomerp «UuPpalIFOM PT-»
14. | CBU-munepanuzatop «MuHotasp-2»
15 YcranoBka nuddepeHInaibHO-TEPMUUECKOTO U TePMOrpaduIecKoro aHain3a
" | «Tepmockan-2»
16. | CnextpomeTrp aroMHO-abcopOumonHbiit « MI'A-915»
17. | MenpHuua naboparopuas JIM 202
18. | Dnekrponeur SNOL 7.2./1100
19. | Cucrema xammsipHOro ssektpodopesa Kanenp-105
20. | Ananusarop xuakoctu « ®JIIOOPAT-02-3M»




PaGowas mnporpamma aucuumuimHbl «TepMoaMHAMUKAa ¥ MOJICKYISPHO-KHHETHYECKast
TEopHUs HEOOPATUMBIX MPOIIECCOB)» COCTaBIIeHA B cCOOTBETCTBUU ¢ TpeboBanusmu ®I'OC BO mo
HanpaBiieHHl0 1oArotoBku 04.04.01.XuMus, yTBEpKAEHHOTO NpHUKa3oM MuHucTepcTBa
oOpa3oBanus u Hayku Poccuiickoii @eneparun ot «13» _utonst 2017r. Ne 655 .

[Iporpammy cocraBuina:

K.T.H., npodeccop kadeapsl XUMUKA A.JI. ApuakoBa
(momxuoctp, @.1.0.)

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

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

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



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

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




