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1. HEJIX OCBOEHUA JUCHHUIIJIMHBI

Heasimu ocBoeHusi IUCUMILIUHBI «TepMogUHAMMKA W MOJIEKYJSIPHO-KHHETHYeCKAasi
Teopusi (MKT) HeoOpaTUMBIX POLECCOB» SIBJISIIOTCS:
- U3yYEHHE TEOPETUYECKUX OCHOB KJIACCUYECKOW M CTaTUCTHYECKON TEepMOJIMHAMUKH HEOOPATHUMbBIX
IMpoHEeCCoOB, TO €CThb IMPOLECCOB B PCAJIBHLBIX XUMHWYCCKUX CUCTEMAX, SBJIAIOIIUXCA HEOThEMIIEMOH
YaCTbO TCPMOAUHAMUKH PABHOBCCHBIX ITPOLECCOB,
- (¢opMupoBaHHE Yy MAruCTPaHTOB 3HAHUN M YMEHM, MO3BOJSIOIIUX MOJEIUPOBATH U MPOBOAUTH

YHUCJICHHBIC pacCd€Thbl IIPHU OIIMCAHUHK PA3JIMYHBIX BHIOB XHWUMHYCCKHUX paBHOBCCHfI pE€aJIbHBIX

XUMHNYCCKUX CUCTEM.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO
Jucuunnuna «Tepmoannamuka 1 MKT HepaBHOBECHBIX IPOLIECCOB» OTHOCUTCS K YacTH,
dbopmMHupyeMoii yuacTHUKaMu 00pa3oBaTeNbHBIX OTHOIIEHUH biioka 1; m3y4aercs B 1 cemectpe.
Hucuunnuna «Tepmoannamuka 1 MKT HepaBHOBECHBIX MPOIECCOBY» MPENICTABIAECT COOOM

TEOPETUYECKYI0O OCHOBY JUIS YINIYOJIIEHHOTO M3Y4YEHHUS TEPMOAUHAMUKH U (DU3MUECKON XUMUH B
L[EJOM, a TaKkke  HW3Y4YeHHs TaKUX KypCOB XMMUYECKOTO MpOoduis Kak KOJIOUTHOW XMMHH,
XUMHH TBEPAOIO TeJa, XUMUYECKON TEXHOJIOTUH, (PU3NKO-XUMUYECKUX METOJI0B UCCIIEJOBAHHUS.

[lepeuenp OUCHMIUINH, HEOOXOAMMBIX MJISi M3YYEHHUs IUCLUIUIMHBI: HEOpPraHWYecKash XHMMS,

KBaHTOBas1 XUMUsI, (I)I/I3I/IKa, MaT€MaTHKa.

Tao6auua 2.1.

CBs3b AUCIHHUIIJIMHBI «TepM0)1nHaMmca u MKT HEPABHOBECHBIX IMPOLECCOB» €
NpeAIEeCTBY OINMMHU JUCHUIIJIMHAMUA U CPOKHA UX U3YUCHUSA

Kon JIMCUMIUIMHEL, TPEAIIECTBYONINE TUCIUIUINHE Cemectp
JUCIUIUIAHBI «Tepmonunamuka 1 MKT HepaBHOBeCHBIX NIPOLECCOB
b1.B.03 Craructrueckas TEpMOJAMHAMHUKA KOHIEHCUPOBAHHBIX CUCTEM 1
b1.B.10 TepMoanHaMuKa pacTBOpOB
b1.B.JIB.03.01 |{OcHOBHBIC METOABI XHMMHUYCCKOTrOaHAIN3a 1
Ta6auna 2.2.

Csa3b aucuuiuinabl «Tepmoaunamuka 1 MKT HepaBHOBECHBIX POLECCOB) €
NMOCJIeYHIUMH JUCUUILIHHAMY U CPOKH UX U3yYeHHS



Kon JAucuuninnbl, ciaeaywime 3a JTUCUUIIIMHON Cemectp
aucuuiuiaebl - |« Tepmoannamuka 1 MKT HepaBHOBECHBIX POLIECCOB»

b1.0.04 Xumuyeckasi JMHaMHUKa 3JIEMEHTAapPHBIX MPOLIECCOB, KaTaJIN3. 3
b1.B.01 CoBpeMeHHbIe TPOOIeMbI PU3NUECKON XUMUHU 3
b1.B./IB.04.01 |Xumuueckass KHHETHKA M MEXaHU3Mbl XUMUYECKHX PEAKIIHMA 3

B pe3yabTare 0cBOeHUSI TUCHMILINHBI MATHCTPAHT J10J/I2KEH
3HaTh:

- TpaHUIbl TPUMEHUMOCTH TEPMOJMHAMUYECKOTO METO/Aa K OINHMCAHUIO PEeaJbHBIX XHUMHYECKUX
SIBJICHHI;

-IIPUHIIUIBI, JIEXKAIIUE B OCHOBE KJIACCUUECKOW M CTATUCTUYECKOW TEPMOIMHAMUKH HEOOPATUMBIX
MPOIIECCOB;

-IPUHIIUIBI  KUCIIOJIB30BAHUS TEPMOAMHAMUYECKOTO TMOAXOAa s OTMHUCAHUSI COBPEMEHHBIX
XUMHYECKHUX TEXHOJIOTHH.

YMerh:

- JIEMOHCTPHUPOBATh CBS3b (DYHIAMEHTAJIbHBIX SKCIEPUMEHTOB C TEOPHEH C MOMOIIBIO M3BECTHBIX
MaTE€MaTHYECKUX METOJO0B; PEIIaTh 3a/1a4y 10 JAHHOW JUCLUIUIMHE.

- CaMOCTOSITENIbHO (POPMYJIMPOBATh 3a/1auy (PU3MKO-XUMUYECKOIO MCCIIEIOBAaHUS B XMMHUYECKUX
CUCTEMAX;

- TIOJIB3YACHh MOJTYYEHHBIMH 3HAHUSIMU, YMETh BBIOMPATh ONTHUMAJIBHBIE IIYTH U METOJIbl PEeIleHUS
ITOCTABJICHHBIX 337134,

- TNPOBOAUTH (PUBMKO-XUMUYECKHE HCCIIENA0BAHUS CUCTEM U MPOLECCOB C HCIOIb30BAHUEM
COBPEMEHHBIX MeTOZI0B 1 IprudopoB ODXMA;

- MPOBOAUTH (PU3UKO-XUMHUYECKUE PACUETHI;

- II0JIb30BAThCs CIPABOYHOM JINTEPATYPOH;

- Tpaduyuecku 0TOOpaxaTh NOITyYEHHbIE 3aBUCUMOCTH;

aHAJIM3UPOBATh U 00CYXK/IaTh PE3YNIbTaThl (PU3UKO-XUMHUECKUX MCCIIEI0BaHNN;

BECTH HAyYHYIO IUCKYCCHIO.

Baagers.
- OCHOBaMHM OUCIUIIIIMHBI IJIA peIHCHI/ISI HpaKTquCKHX 3aaa4,
- METOJMKOU MpoBeIeHHs (PU3UKO-XUMHUECKIX UCCIIEIOBAHU;
- COBpeMeHHBIMI/I an6opaMH IJIA @HSHKO-XHMH‘ICCKI/IX HCCHG}IOB&HI/Iﬁ.

3. KOMIIETEHIIMHX OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCTIAITJIMHBI

Hpouecc N3YUCHUS JUCHUIIIIMHBI HAITPABJICH Ha (I)OpMI/IpOBaHI/IC OJICMCHTOB CIICAYIOIIHUX

koMmmereHui B coorserctBuu ¢ @I'OC BO u OIIOII BO no naHHOMY HamnpaBieHUIO OATOTOBKH:

a) ynusepcaibnbie (YK) — VK-1
0) npodeccuonanbubix (IIK) - T1K-3.



Taoauna 3.1.

Matpuua cBsi3u KoMneTeHuMi, popMHUpPyeMbIX HA OCHOBE U3YYeHHs TUCHUTIIUHBI
«Tepmonunamuka 1 MKT HepaBHOBeCHBIX NPOLECCOB»», C BpEMEHHBIMHU ITANIAMU OCBOECHUS ee

coJiep:KaHust
Kon HanmenoBanne komnerenuuu | HHIMKATOp 10CTHIKEHUS B pe3yibrare ocBOeHHUs TUCHUILINHBI
KOMIIeT KOMIIeTeHIIUH ol0yvyarommiicss J0JIZKeH
eHIHHU
Ynuueepcanvnuvie komnemenyuu (YK) u unouxkamopwt ux oocmusicenus:
YK-1. | Cnocoben ocymectBiAThY K- 1 Ananu3upyer mpoOnemM-3HaTh: CBOM INYHOCTHBIE OCOOCHHOCTHU H
KPUTHYECKHUH aHAJIM3HYIO0 CHTYaIMI0 KaK CHCTEMY,PECypCh
NpoOJIEMHBIX ~ CHUTyanuii  HaBBUIIBISS €€ COCTABILIONINE HYMeTh: aJeKBaTHO OLICHUBATh CBOU
OCHOBE CHCTEMHOI'O [OJXO0/a,CBSI3H MEXy HUMH CIIOCOOHOCTH ¥ BO3MOXKHOCTH C
BbIpabaThIBaTh CTpPATETHIQ COOTBETCTBHEM KOHKPETHON CUTyalluu
JeHCTBUM Byiagers: HaBBIKAMU CAMOJUATHOCTUKHU
UTMYHOCTHBIX KOMMYHHKaTUBHBIX
CIIOCOOHOCTEH B JIGTIOBOM B3aHMMOJCHCTBUU
VYK-2 Kpuruuecku oleHHBaeT3HATh: CIOCOOBI CAaMOCOBEPIICHCTBOBAHHMS
HaJIe)KHOCTD HCTOYHHUKOB(CBOEH NESATEILHOCTH C yIETOM CBOMX
nHpopmanuy, paboTaeT  CITMYHOCTHBIX, AETOBBIX, KOMMYHHKATHBHBIX
MIPOTUBOPEYMBOM  HMH(OPMa-KauecTB.
[el U3 Pa3HBIX HCTOYHUKOB |YMeTb: ONPEICISTh IPHOPUTETHI IMIHOCT-
HOTO M IPO()EeCCHOHABHOTO POCTa.
BuiageThb: mpreMamMu LENeToNaranus 1
MUIAaHWPOBAHUS CBOEH MPOQeCcCHOHATIBHON
YK-3.PazpabarsiBaer 1 cofep- 3HATh: BO3MOXKHBIC BAPUAHTBI PEILICHUS
PKaTeIIbHO apryMEHTHPYeT| THUIIMYHBIX 3a7a4.
CTpaTEerHIo pemieHus] YMeTh: UCIOJIE30BaTh HHCTPYMEHTHI
NpoOJeMHOM  CHUTyalluM HA) HEMPEpHIBHOTO CaMOOOpa30BaHUS.
OCHOBE CHCTEMHOT'O 1 Biagers: MeTOIMKAaMHU CaMOpPA3BUTHS U
MEXINCIMIUINHAPHOTO camMo00pa3oBaHus
[10IX0JI0B
podeccuonanbubie komnereHuuu (OIIK) u MHANKATOPBI MX JOCTUHKEHUS
IK-3 | Crocoben Ha 0OCHOBE MK-3-1. CI/ICTeMaTI/ISI/IpyeT‘?)HaTL! MPHUHIMIE pabOTHl HA COBPEMEHHOMH
KPUTHYECKOTO aHaJN3a nH(pOpManuio, MOIyYeH-HYI0 BHAYYHOW ammaparype IpH  IPOBEACHHH
pesynbratroB HUP u HUOKP  xome HHWP wu  HUOKP,|HayuHbIX uccienoBaHuil.
OILIEHMBAThH MEPCIIEKTHBHI UX QHAIN3UPYET ee nYMern: paboTaTh Ha COBPEMEHHOIH Hay4YHOW
MIPAaKTHYECKOTO0 NPUMEHEHUSI U [COTIOCTaBIISIET canmapaType TpH NpO-BEAECHUM HAyYHBIX
TIPOJIOIKEHUS pabOTHI NI TEpaTYpPHBIMH JaHHBIMH.  [CCJICJOBAHUM, BBIOMpATh CpeacTBal
BBIOpPaHHOW 00JIACTH XMMUH, M3MEpEeHU, METONNKY aHaJln3a, OICHHUBATH
XMUMHWYECKOI TeXHOJIOTHH HWIH OBEHb  3arps3HEHHH;  aHAIU3UPOBAThH
CMEKHBIX C XUMHEH HayKax 1IK-3.2. Onpenenier so- é]ngeMeHHme pMaTepI/Ia’HH 51 cpEJJCTBa
3MOJKHBIC HalpaBIeHUs . 650
pasBHTIA PaGoT H MeporeK- peructpaiui MHOOpPMALUK; JelaTh BBIOOP
CPEICTB W MaTepHaJioB  PETUCTPAINH

TUBBI IPAKTUIECKOTO
MPUMEHEHUS MTOJTYISHHBIX
[pe3yIbTaToOB

MHOPMALMA TPH TPOBEJACHUM HAYIHBIX|
FCCJICTOBAHU.

Biamers: HaBBIKAMU BHIOOPA ONTUMAIILHOTO
METOZla HCCIIeJOBaHUS  ()YHKIIMOHAJIHHBIX
MaTepUaJIOB B 3aBHCHMOCTH OT oOBeMa H
LeaeH HCCIIeTOBaHUSI IS peleHus
IMOCTaBJICHHBIX 33724 HA OCHOBAHWH aHAJIN3a
M CONOCTaBIEHHUS BCEH  COBOKYIHOCTH
MMEIOIIMXCS JaHHBIX




4. Ctpykrypa H cojep:xkaHue JUCHUILIMHBI (moaynasi)) «Tepmoamnamuka u  MKT
HEPABHOBECHBIX NPOLIECCOB)

4.1. CTpyKTypa JUCHUIIHHBI (MOIYJIA)
OO61mas TpyA0EMKOCTh AUCHHUILIMHBI COCTABISET 2 3a4eTHbIC €IMHULIBI, /24ac.

Taoauna 4.1.
Bup y4yeoHoii paboThl Bcero 1
4yacoB cemecTp
OO6m1ast TpyA0€MKOCTh UCIIUTUIMHBI 72 72
AyIUTOpHBIE 3aHATHS 32 32
Jlexuun 16 16
naboparopusle 3ansaTus  (JI3) 16 16
CamocrostenbHas pabota cryaentoB (CPC) 40 40

COJAEPKAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BUJ10B YYEBHbIX

3AHATUHA
Ta6nauuna 4.2.
Buabi yueOHoli padorsl, DopMbI TEKYLIEr0
Paszpnen BKJIIOYas KOHTPOJIA
Ne JAuCUMIINHBI CaMOCTOSITEIbHYIO PadoTy ycneBaemMocTH (no
n/ = CTYIEHTOB U Heldenam cemecmpa)
n g TPYAOEMKOCTH (B 4acax) dopma
3 NPOMEKYTOYHOM
© aTTrecTanuu (no
cemecmpam)
nekuus | npakrt. | Cam.p.
Beenenue.
1 OcHOBHBIE 1 2 8
MI0JIOXKEHHUS
JUCITUTIAHBI
JIuneiinas
2. | HepaBHOBECHas 1 4 4 8
TEPMOJUHAMHKA
MeTtoasl "
3. | pa3neneHHbIC 1 2 2 8 TecToBBIit KOHTPOJIH
CHUCTEMBI
4. Henpeprizrie 1 4 4 8 KOJUIOKBUYM
CHUCTEMBI




S. Hemmneiinas 1 4 4 8 KOJUIOKBUYM
TEPMOJIMHAMHKA
Hroro: 16 16 40

4.2. Conepxanue I CUUIIMHBI
TeMbl y4eOHBIX 3aHATHI (001Iasi TPYA0EMKOCTH Y4eOHOM IMCHMIUIUHBI —2 3a4eTHbIE eIUHUIIbI

Tabnuya 4.2.

Pa3zgea, tema Conep:xanue nporpaMMbl y4eOHOM TUCIIUTIIAHbI

Pazgen 1. BBenenue.

[Tonsitne xypca. BO3HUKHOBEHHE TEPMOJWHAMHKH HEPABHOBECHBIX IPOIECCOB.
OcHoBHbBIC TOHATHS U ompexaeneHus. HekommneHncupoBanHas Teruiota. CKOpPOCTh
BO3HHUKHOBEHHS SHTPOIIHH.

Pazpea 2. JIuHeiiHasi HepaBHOBECHAsI TEPMOJAUHAMUKA.

JlokanibHOE paBHOBECHE. TE€PMOAMHAMUYECKHE CUJIBI U COINPSHKEHHBIE C HUMU
notoku. IlepekpectHbie mpoueccbl. CHIBHO  HEPABHOBECHBIE  CHUCTEMBI.
Camoopranusanus. Y CTOM4MBOCTh CTALlMOHAPHBIX COCTOSIHUM.

Pazpgen 3. MeToabl U pa3jiejIeHHbIE CHCTEMbI.

CBsi3b HEKOMIIEHCUPOBAHHON TEIUIOTBI C HW3MEHEHUEM TEPMOIAMHAMHUYECKUX
¢byHkuui. Xumuueckas HepeMeHHas. XUMHYecKoe cpoJcTBO. IlepBblii 3akoH
TepMOAMHaMHUKU. Bropoil 3akoH TepMoanHamMuku. CKOPOCTh BO3HUKHOBEHUS
sHTponuHu. CKOPOCTh BO3HHMKHOBEHHUS JHTPOIUHU IpH Teruiootnade. OTKpBITbIE
cuctembl. YpaBHeHue ['n66ca u 6anaHc 3HTPOIHUN.

Paznea 4. HenpepbiBHBIE CHCTEMBI.

CocraBieHne MaTepualbHbIX M 3HEpreTHueckux OanaHcoB. JlokanbHbIH OanaHc
SHTPONMM 11 HempepblBHOM cuctembl. CooTHomeHue O3anrepa. fIBieHue
IepeHoca U CKOPOCTh XMMHUECKON peakiuu. PeakcainoHHbIe TPOLECCHl U BpEMsI
penakcanuu. CTaliOHapHbIE COCTOSHUSI B HENpPEPBIBHBIX Ipolieccax. TeopeMa
I'mancnopda-Ilpuroxuna. Juddys3us B cuctemax ¢ OJHOPOAHOM TeMIiepaTypou.
OnekTpoKuHeTHYecKue 3PpPeKTrl. TepMOdIEKTPUUECKHE SIBIICHUS.

Pazgean 5. Henuneiinas TepMoauHaMuKa

[Topsimox wepe3 durykrammu. CucteMbl, JajgeKue OT pPaBHOBECHS. Y CTOMYHMBOCTH
HEPABHOBECHBIX CTAlMOHAPHBIX COCTOSHHUU. JIMHEWHBIN aHAIU3 YCTOWYHMBOCTH.
HuccunatuBHble CTPYKTYpbl. KOHCTpYyKTHBHas pojib HEOOPATUMBIX TMPOIECCOB.
[Totepst yctoitumBocTH, Oudypkanmuu W HapylieHHe cuMMeTpud. HapymeHue
XUpAJIbHOW cuMMeTpur. HapymeHue cuMMeTpuu U mpupoaa OMOMONEKYISIpHOM

ACUMMETpPUHU. XHUMHUUECKUE KoJIeOaHusl. Cucremsl Teropunra 51
pacnpocTpanstonecs: BoaHbl. CTpyKTypHas HEyCTOMYMBOCTh M OMOXHMMUYECKast
OBOJIIOLIHS.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MH

B nporecce 00ydenust HCIOIB3YIOTCS TPAIUIIMOHHBIE 00pa30BaTeNbHbIE TEXHOIOTUU (JIEKIIHUH,



CEeMHHAPBbI, TPAKTUYECKHIE PAa0OThI) M aKTUBHBIC MHHOBAI[MOHHBIC 00pa30BaTEIbHBIC TEXHOJIOTHH:
1. CemuHap B AMAIOTOBOM PEXHUME MPUMEHSICTCS B OCHOBHOM MpPH OOCYKICHWU BBICTYIUICHUN
MarucTpaHToOB ¢ AoKIaaamu (pedeparammu)
2. 'pyniroBoii pa3z0op pe3ynbTaTOB KOHTPOIBHBIX PaboT
3. Berpeun ¢ coTpyaHHKaMH M PYKOBOJUTEISIMH TMPOQWILHBIX Ja00paTOpuil ¥ NPEANPUITHNA -
MOTCHIIMATBLHBIMUA PA00OTOIATEINISIMU BBIITYCKHUKOB.
B menom npu m3ydeHHH Kypca aKTHBHBIC M WHTEPAKTUBHBIE (DOPMBI MPOBEICHUS 3aHATHI

cocTaBisitoT He MeHee 30% ayIMTOPHBIX 3aHATHM.

AKTHBHbBIE U HHTEPAKTHUBHbIE GOPMbI IPOBeAeHUS] YUeOHbIX 3aHATHI 110 JMCHHILJIMHE
«Tepmoaunamuka 1 MKT HepaBHOBeCHBIX IIPOLIECCOB)

Tabauua 5.1.
Ne | Cemectp | Tema nmporpaMmbl JMCHUIITHHBI IIpuMmensiemble Koua-Bo
TEXHOJIOTHH ayMT.4aCOB
1 1 Benenne. OCHOBHBIE MTOOXKEHUS WHTepakTHBHAS JIEKIMSL. 8
JUCIUIIMHBI
2. 1 JlunHeitHast HepaBHOBECHAS Jlexums ¢ mpe3eHTanuen 10
TEPMOJIMHAMUKA
3. 1 MeTobl U pa3/ieeHHbIe CHCTEMBI Jlexums ¢ mpe3eHTanuei 10
4, 1 HenpepriBHBIE CHCTEMBI Jlekuusi ¢ mpe3eHTanuen 10
5. 1 Henuneitnas TepMoimHaMHuKa Jlexums ¢ mpe3eHTanuei 10

6. YueOHO-MeTOIMUYECKOE OfecreyeHne CaMOCTOSATEIbHOI PadoThl cTy1eHTOB. OneHoYHbIe
CpeAcTBa /sl TEKYIIero KOHTPOJISI yCIMeBA€MOCTH, NMPOMEKYTOYHOI aTTeCTAIMU MO HTOram
OCBOEHHSI THCIHIIMHBI.

6.1. Ilnan camocToATEILHOI Pa00OTHI CTYIEHTOB

Tabnuya 6.1.
Ne i/ | HaummeHnoBaHue pa3nesia Bun 3ananne Pexomenn- Koun-
(TeMbI) TMCUMIIJIMHBI CAMOCTOSITEJIb- yemast 4ecTBO
HO¥i padoThI JUTEpaTypa | 4YacoB
1. Beenenne. OcHOBHBIE Cobecenoanne | M3y4uTh mpenMeT, 3a1a4u, METOIBI 1,2,3,4,5,6 8
TTOJIOKCHUS JUCITUTLTAHBI HexommencupoBaHHas TEIUIOTA.
CKOpOCTb BO3HHKHOBEHHSI SHTPOITHH.
2. JIuneinas CobecenoBanne |.CuibHO HepaBHOBecHble cuctembl.| 1,2,3,4,5,6 8
HEpPaBHOBECHAs Camoopranmsanus. Y CTOHYHNBOCTH
TEPMOJUHAMHKA CTallMOHAapPHBIX COCTOSITHUH.
3. Mertonb! 1 pa3aeneHHbIC CobecenoBanne |CkoOpocTh BO3HHKHOBeHUs suTpormu.| 1,2,3,4,5,6 8
CUCTEMBI CKOpOCTb BO3HUKHOBEHHUS SHTPOIUAU
pu TEILIOOT/IaYe. OTKpEITEIC
cucteMbl. YpaBHenue [ubbca u
OajylaHC YHTPOIINH.




4, HemnpepriBHble cucTEMBI CobecenoBanne |duddysus B CHUCTEMAX c| 1,2,3,45,6 8
OJIHOPOJIHOM TeMIEPaTypPOu.
ONEeKTPOKUHETHICCKHUE 3¢ deKThL.
TepMoaneKTprUIeCcKUe SIBICHUSL.
pacyerosB.

5. Hemmaeiigas Pedepar JIuHeiHbIN aHau3 yCTONYUBOCTH. 1,2,3,45,6 8
JluccunaTuBHBIC CTPYKTYPBI.
KoHCcTpyKTHBHAS pOJib HEOOPATUMBIX
nporeccoB. [lorepst ycroitunBocTy,
Oouypkanuu u HapymeHue
cummeTpuu. Hapyienue xupaibHoi
CUMMETPHHU

TCPMOANHAMHKA

6.2. MeToanuyeckne yKa3aHusl 0 OPraHU3aANUN CAMOCTOSATEIbHOI padoThbl MATUCTPAHTOB

VyebusiM miaHoM HampaBieHus noaroroBku  04.04.01. XumMusa 10 JIUCHUIUIMHE
«Tepmoagunamuka u MKT HepaBHOBeCHBIX NPOIECCOB» TMPEIyCMATPUBACTCS CaMOCTOSITEIbHAS
paboTa MarucTpaHTa, KOTOpPAas BBITIOJNHSETCS CIEAYIONIUMH BHJIAMH CaMOCTOSITCILHON pPabOTHI:
HaIMCaHUE KOHTPOJIBHOU pabOTHI MO TUCHUILIMHE, C/1adya KOJUIOKBHYMA.

6.2.1. MeToan4eckue peKOMeHIALMH 110 MOATOTOBKE U ¢/1aYe KOJJIOKBHYMa

KoJsnokBHYM (B mepeBojie ¢ JIATHHCKOTO «Oecena, pasroBop») — (popma TeKymero KOHTPOJIS
3HAHUN MarucTPaHTOB, KOTOPasi MPOBOJAUTCS B BHJE coOeceOBaHUM MpernoiaBareis U MarucTpaHTa
10 CAaMOCTOSTEIbHO MOITOTOBJIEHHON MaruCTpaHTOM TEME.

OH npuMeHsieTcsl A7 MPOBEPKH 3HAHUM MO OMpeeeHHOMY pa3zaeny (Wi oObeMHOUM Teme) U
IIPUHATUS PEUIEHUS O TOM, MOKHO JIM IEPEXONUTh K M3YYEHHIO HOBOro marepuana. KoyutokBuym —
3TO0 Oecela ¢ MaruCTpaHTaMH, IIENIbI0 KOTOPOW SIBISIETCS] BBISBICHHE YPOBHS OBIAJACHHS HOBBIMU
3HaHUAMHU. B oTnmune oT ceMuHapa IilaBHOE Ha KOJUIOKBUYME — 3TO MPOBEPKAa 3HAHUH C LENbI0 MX
CUCTEMAaTH3al1H.

Heabo KoMMOKBUYMA siBisieTcs (GOPMUPOBAaHME Yy MAarucTpaHTa HaBBIKOB —aHAIIM3a
TEOPETUYECKUX MTPOOJIEM HA OCHOBE CAMOCTOSTEILHOTO U3yUeHHs Y4eOHOM 1 HaydyHOU JTUTepaTyphl.

Ha ko10KkBryM BBIHOCATCS KPYIHBIE, IPOOJIEMHbBIE, HEPEKO CIIOPHBIE TEOPETHUECKHUE BOMIPOCHI.
KomnokBuymM MOXET MpOBOOUTHCS MO BOMpocaM, oOCyKIaBIIMMCS Ha cemuHapax. KoHkpeTHble
BONIPOCHI NIl KOJUIOKBMyMa MAarucTpaHTaM HE COOOIIAloTCs, OAHAKO 3apaHee (GopMyTupyroTcs
npernonaBateneM. [Ipenmonaraempiii 00beM OTBeTa HE JOJDKEH OBITh OonbmmM (mpumepHO 1,5-2
MUHYTBHI), YTOOBI TPETIOAABATENH MOT YCIIETh ONMIPOCUTH BCEX MaruCTPaHTOB.

Ot marucTpanra Tpedyercs:

e BIAJICHHE M3yYEHHBIM B XOJ€ Yy4eOHOro Tmpoiecca MaTepuaaoM, OTHOCSAIIMMCS K

paccmarpuBaeMoii npo0Oieme;

e HaJTM4Ke COOCTBEHHOTO MHEHHUS 0 00CYK/IaeMbIM BOIIPOCAM U YMEHHUE €r0 apryMEHTHPOBATh.

KomnokBuym — 3T0 He TONBKO (hopMa KOHTPOJIS, HO U METOJ yIIIyOJieHus, 3aKperieHUs] 3HaHH
CTYICHTOB, TaK KaK B XoJ¢ coOeceqoBaHMs TMIpernojaBaTellb Pa3bICHIET CIOKHBIE BOIPOCHI,
BO3HHUKAKOMHUE Y MAaruCTpaHTa B IIPOLUECCC N3YUCHUA JAaHHOTO UCTOYHHKA.

3amaya KOJUIOKBHYMa JOOUTHCS TIIYOOKOTO M3YyYeHHs OTOOpaHHOTO Marepualna, mpoOyauTh y
MarvucTpanTa CTpEMIICHHUE K YTCHUTIO )IOHO.]'IHHT@J'IBHOﬁ SKOHOMHUYECKOM JIMTEPATYPBEI.

IMoaroroBka K NpoBeeHNI0 KOJJIOKBHYMA.

[ToaroroBka K KOJUIOKBHYMY MPEAINOIaraeT HECKOJIbKO 3TAIOB:

1. TloaroroBka K KOJJIOKBUYMY HAUMHAETCSl ¢ YCTAHOBOYHOW KOHCYJIbTAllMU MPENoJaBaTelis, Ha
KOTOpOl OH pa3bsACHSAET Pa3BEpHYTYIO0 TEMAaTUKY MPOOJIEMbI, PEKOMEHYET JIUTEPATYPY I U3yUeHUs
U OOBSCHSET NMPOLEAYPY NMPOBEACHUS KOJJIOKBUYMA.



2. Kak nmpaBuiio, Ha CaMOCTOSITENbHYIO TOATOTOBKY K KOJJIOKBUYMY MaruCTpaHTy oTBoautcs 3—4
Hegenu. [loaroroBka BkIItOUaeT B ce0s M3Y4YEHHE PEKOMEHIOBAaHHOW JHUTEpaTyphl U (IO yKa3aHUIO
MPEero1aBaTessl) KOHCIEKTUPOBAHUE BAKHEUIITNX UCTOYHUKOB.

3. KomnokBuyM mnpoBoautTcs B (opme HHAMBHIYabHOM Oecelbl MpernojaBaTeliss C KaKIbIM
MarucTpaHTOM WM Oece/ibl B HeOOIbIIUX Tpynnax (3—5 4enoBek).

4. TlpenonaBatenb 3a/1a€T HECKOJIBKO KPAaTKUX KOHKPETHBIX BOIPOCOB, MO3BOJISIONIMX BBIICHUTD
cTerneHb 100pOCOBECTHOCTH pabOTHI C IUTEPATYpPOl, KOHTPOIHUPYET KOHCHEKT. Jlanee 6onee moapodHo
oOcykaaeTcs Kakas-Iu0o cTopoHa MPoOIEMbl, UTO MO3BOJISET OLEHUTh YPOBEHb TOHUMAHHUS.

6. Ilo uroram KOJJIOKBUYMa BBICTaBIsieTcs nuddepeHIpoBaHHas OICHKA, UMEIoIas OOJbIION
YAETbHBIN BEC B ONPEeNIEHUU TEKYIEeH YCIIeBaéMOCTH CTY ICHTA.

OCco0eHHOCTH H MOPSIOK Ca4M KOJUIOKBHYMA. MarucTpaHT MOXET ceOsi CUUTATh TOTOBBIM K
claue KOJUIOKBHYMa IO HM30paHHOWM paboTe, KOrga y HET0 €CTh MM JIMYHO COCTABICHHBIA U
00paboTaHHbBIH KOHCIEKT CIaBaeMOM pabOThl, OH 3HACT CTPYKTYpPY PabOTHI B IIEJIOM, COJCPIKAHUEC
paboThI B IIETIOM WIJIM OTIEIBHBIX €€ pa3/ieioB (TJ1aB); yMEET PaCKpPhITh pacCMaTpUBaeMbIe MPOOIEMBbI
M BBICKA3aTh CBOC OTHOIICHHE K MPOYUTAHHOMY M CBOM COMHEHHS, a TaKKe 3HAET, KaKk yOeauTh
MPEIOaBaTeNs B IPABOTE CBOUX CYKICHHIA.

HpOBe,I[eHI/Ie KOJUIOKBHUYMa  IIO3BOJIACT MAIUCTPAHTY HpI/I06peCTI/I OIIBIT pa6OTI>I Hanqg
INCPBOUCTOYHHUKAMMH, YTO B JajdbHEHIIIEM IMTOMOXKET ¢ MEHBIITUMU 3aTpaTaMu BpEMCHU pa60TaTB Hanqg

JUTEPaTypOu Mo KypcoBOM paboTe U MPHU MOATOTOBKE K 3a4eTy

6.3.1. Texkymmii ¥ UTOrOBbII KOHTPOJIb YCIIEBAEMOCTH NIPOBOAUTCH B GopMe KOJIJIOKBHYMOB.
Bonpochl kK KOJLIOKBUYMY:

1. OcHOBHBIE NOHATHS U BETMYUHBI TEpMOIUHAMUKU. CHcTeMa B TepMOJIMHAMUKE. THIIBI CUCTEM.
@da3za, KOMIIOHEHT, HapaMeTpbl, (QYHKUUU COCTOSIHUS. VIHTEHCHBHBIE M HKCTEHCUBHBIE
napaMmerpsl. THUIbI IPOLIECCOB.

. HyneBoii 3akoH TepMoanHaMuku. PaBHoBecue. 3aKOH TEPMUYECKOTO PaBHOBECHSI.

3. Pabora mpomecca. M3mepenue paboTsl B pa3iMyHbIX Mpoleccax. PaboTa pacumupeHus

UJeaIbHBIX T'a30B B U30TEPMHUECKUX, N300apHBIX, U30XOPHBIX U aAMa0aTHUYECKUX MpoLeccax.

4. TlepBblit 3akOH TepMoauHaMMKH. CMbICT €ro, OCHOBHble (opMynupoBku. IloHsTHE
BHYTpEHHEH 3Hepruu. MaremaTnyeckoe BbIpakeHUE IEPBOr0 3aKOHA TEPMOJAUHAMUKH.

5. [lepBbIil 3aKOH TEPMOJMHAMUKU [UIS HM300apHBIX M HW30XOPHBIX IPOLECCOB. ODHTAJIbIUS.
TemioTa Mpu NOCTOSIHHBIX JaBICHUU U 00bEME.

6. TenmoemkocTs. CpenHsis TeroeMKocTs. MomsipHas TernaoeMKkocTb. Cp u Cy.

7. Tepmoxumusi. 3akoH ['ecca. [Tonsitue, popmymuposka. CiaeacTBust u3 3akoHa [ ecca.

8. Bropoe Hawano TepMoAMHAMUKHU. 3afayd, pemaemble | M 2 HayaloM TEPMOIMHAMUKH.
[TonsiTHE caMONTPONU3BOIBHBIX TPOLECCOB. POPMYIMPOBKH 2 3aKOHA TEPMOINHAMHUKH.

9. [lpuniun nefcTBUA TEIJIOBOM MamIMHBL. BBIBOA TepMOAMHAMHUYECKOro Kod(h(uIreHTa
nosne3Horo aedctBus (K.1.a.). OOparumbenii mukn Kapao. Martematndeckoe BBIpaKkeHHE 2
3aKOHA TEPMOAVNHAMMKHU. DHTPOIIHSL.

10. TlonsaTne 00 HSHTpONUH. DHTPOMHUS KaK Mepa HaNpaBICHHOCTH Ipollecca W Tpejelia ero
MpOTeKaHHUs. DHTPOINHUS OOPATUMBIX U HEOOPATHMBIX IPOILIECCOB.

11. Xapakrepuctuueckue GyHKIUU U TEPMOAMHAMUYECKUE TTOTeHIMaNbl. JHeprus ['enpMrosbiia,
sHeprus ['n66ca, KpuTepun caMoNpOU3BOIBHOTO MPOTEKaHMs ITpoIiecca.

12. VYpaBuenust Makcsea.

13. Tperbe HayamO TEPMOAMHAMHMKHU WM TeIuioBas Teopema HepHcra. MakcumanbHas pabota u
XUMHUYECKOE CPOJCTBO.

N

Bomnpocsl k 3auery:



©No oA W

10.
11.
12.
13.
14.
15.

16

. [Ipenmer, 3amaum TepMOIWHAMUKH HEOOpaTUMBIX TporeccoB. Krmaccudukarms

HEOOpaTUMBIX MIPOLIECCOB.

. JlokalbHOE paBHOBECME U OCHOBHOE YpaBHEHHE TEPMOJWHAMUKH HEOOPATHUMBIX

IIpoNHECCoOB.

. JJokanpHOE IPON3BOICTBO SHTPOIIHH.
. YpaBHeHMe OajlaHCca U 3aKOHBI COXPAHEHUS Pa3IMYHbIX BEJIHUYHUH.

Jluneinspiii 3akoH. CooTHouienue OH3aHTepa U NpUHIUI cuMMeTpun Kropu.
Bapuanuonnsiii npuniun OH3aHrepa.
[IpuHuMn MUHUMYMa IPOU3BOJICTBA SHTponuH [Ipuroxuna.

. YcTOoMuMBOCTh cTanuMoHapHbiX cocTosiHui. [lpunuun Jle-Illatenbe M HEBO3MOKHOCTH

yIopsa10YeHHs 001aCTH IMHEHHBIX HEOOPATUMBIX IPOLIECCOB.

. [IpunoxkeHusi TepMOJUHAMHMKY JIMHEWHBIX HEOOpAaTUMBIX IPOLIECCOB. Y HUBEPCAIbHBIN

kputepuii sBomonnu [ mancnopda-IIpuroxuna.

VY CTONUNMBOCTD CTALIMOHAPHBIX COCTOSIHUH - HEJIMHEHHas: 001acTh.
KonBektnBHas HeycToiunBoCcTh benapa.

Heycronuusocts 1o Tenmnopy.

Bpemennble 1 IPOCTPAHCTBEHHO-BPEMEHHBIE TUCCUIIATUBHBIE CTPYKTYPBI.
ONEKTPOKMHETUYECKUE SIBIICHUS.

TepMO3IEKTPOKNHETUYECKHE SBJICHMUS.

. Juddysus.

7. YYEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE

o oA

7.

JUCHUTIINHBI

7.1. YueOHas iuTeparypa:

a) OCHOBHasf JHUTepaTypa:

Epemun B.B., Kapros C.M., VYcnenckas MN.A., Kysemenko H.E., Jlynun B.B OcHoBBI
¢usnueckoit xumuu. Teopus u 3agaun. M.: MI'Y, 2005.
Ctpombepr A.T'., JI.I1. Cemuenko. ®usznueckast xumusi. M.: Beicmias mkona, 1999r.

[Tontopak O.M. Tepmonunamuka B pusndeckoit xumun. M.: Beicias mikona, 19911

Odusnueckas xumus. B nByx kaurax. /Ilog pen. K.C. Kpacnosa. M.: Briciias mikona,
1995r., 2001. Crpoenue BemniectBa. TepMoauHaMuKa.

Ctpombepr A.T'., JI.I1. Cemuenko. ®uznueckast xumus. M.: Beiciias mikona, 1999r.
[Tontopak O.M. Tepmoaunamuka B pusudeckoit xumun. M.: Beicmas mkona, 1991r.
Kyapsamos 1.B., Kapernukos I'.C. CoopHUK npuMepoB U 3a/1a4 1o GU3NYECKOMN Xu-
muu. M: Beicmias mkomna, 1991r.

0) 1OMOJIHUTEJIbHAS JIUTEpaTypa
Kypc ¢usnueckoit xumuu /mon penaxmuei 'epacumona S.U., M.:Xumus, 1969 (t.1), 1973
(1.2.0
Asryns H.H., Kucenes A.B., Ilomkyc JI.Il. AncopOuusi ra3oB u mapoB Ha OJHOPOIHBIX
noBepxHOCTsX. M.: Xumusi, 1975.
Kucenes A.B. ®wusmuueckas xumus. CoBpemennble mpoOnembl /Ilog  pemakuumeit
SI.M.Konoteipkuna. M.: Xumus, 1982.

2. UnTepHeT-pecypcesbl

http://fizrast.ru/sitemap.html
http://www.don-agro.ru


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

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

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

http://elibrary.rsl.ru Hayunas snexrponHast 6ubimorexa
http://elibrary.ru/default.asp Poccuiickas HanmonanbHas Ou0ImoTeKa
http://primo.nlr.ru http://nbmgu.rudnextponnas 6ubnmuorexa Poccuiickoi
roCyJapCTBEHHON OMOIHOTEKH

7.3. IIporpammHoe o0ecnieuyeHune

YHuBepcutrer obecriedeH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIEH3UOHHOTO U CBOOOJHO
pacIpoCTpaHsIEeMOTro MPOTPAMMHOT0 00ECIICYCHHSI, B TOM YUCJIE OTE€UECTBEHHOTO MMPOU3BOJICTBA.

Kaxnpiii oOyuaromuiics B TeYeHHE BCEro mnepuoja oOydeHusl oOecrieyeH WHIUBUIYaTbHBIM
HEOTPAaHUYEHHBIM JIOCTYIIOM K AJICKTPOHHON WH(OPMAIMOHHO-00pa30BaTEeIbHOM Cpejie YHUBEPCUTETA
U3 000 TOYKH, B KOTOPOM HMeeTcsl NOCTyln K HH(OPMAalMOHHO-TEIEKOMMYHHKAIMOHHON CETH
«/HTEpHET)» KaK Ha TEPPUTOPUM YHUBEPCUTETA, TAaK U BHE €€.

YHuBepcUTeT  OOecreueH  CIEAYHOIIUM
obecrieueHusl.

KOMIIJICKTOM

JIUIOCH3UOHHOI'O [MporpaMmMHOIo

1. JluneH3uoHHOE MporpaMMHoOe o0ecrieueHue, ucrnonblyemoe B Uarl'y

1.1.Microsoft Windows 7
1.2.Microsoft Office 2007

1.3.IIporpammusiit kommieke MMUC “Busyanbsnas Ctynus TectupoBanust”

1.4. AatuBupycHoe 10 Eset Nod32
1.5.CnpaBouno-nipaBoBas cucrema “I'apant”

Hapsmy C TpaJUuOUOHHBIMHU HU3AAHUAMU CTYACHTBI U COTPYAHUKHU HUMCHOT BO3MOKHOCTbH

IMOJIB30BATLCA DJICKTPOHHBIMHU IMMOJTHOTECKCTOBBIMU 0azamu JaHHBIX:

Tabauuya 7.1.

Ha3Banue pecypca

Ccebuika/noctyn

OnexkTpoHHass OubnanoTeka oHNaH «EanHOE OKHO K

00pa3oBaTelIbHBIM pecypcam»

http://window.edu.ru

«O06paszoBarenbHbIi pecypc Poccum»

http://school-collection.edu.ru

@denepalbHbIil  00pa30BaTENbHBIA MOPTAN: YUPEKICHUS,
nporpammel, crannaptel, BY 361, Tectel EI'D, TUA

http://www.edu.ru —

@denepalbHbIil 1IEHTp HHPOPMAIMOHHO-00PAa30BaATEIHHBIX
pecypcoB (PLIUOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYIAEHTA".
OMOIMOTEKAa TEXHUYECKOTO By3a

OnexTpoHHas

http://polpred.com/news

N3parenscTBO «JIanby. DeKTpOHHO-0MOIMOTeuHas | http://www.studentlibrary.ru -
cHCTEMA

Pycckas BupTyanbHast OnbaroTeKa http://rvb.ru —
N3parenscTBO «JIanby. DneKTpoHHO-0MOIMoTe Has | http://e.lanbook.com -
cucTeMa

ExenenenpbHuk Hayku u  oOpasoBanusi IOra Poccum
«AKagemMus)

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

Hayunas snektponHas Oubnnoreka «e-Library»

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

OnekTpoHHO-O0nbmoreynas cucrema IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPAaBOYHAsI CHCTEMa JIOKYMEHTOB B cdepe
obpazoBanus «MHPOpMUO»

http://www.informio.ru

WudopmannoHHo-npaBoBas cucrema «l apant»

CereBast Bepcus, JOCTyIHA CO BCeX
KOMITBIOTEPOB B KOPIOPATHBHOW CETU



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/

Nuarl’y

OnexkTpoHHO-0nOMMoTeuHast cucrema «HOpaifT» https://www.biblio-online.ru

7.4. MarepuajibHO-TeXHHYECKOe olOecnevyeHre y4eOHOM IMCHUIUIMHBI «TepMoaMHAMUKA U
MOJICKYJISIPHO-KHHETUYECKAast TEOPHSI HEOOPATHMBIX MTPOIIECCOB)
MarepuanbHo-TeXHU4YecKasi 0a3a yHUBepCcHTeTa I03BOJseT 00ecrneuynBaTh KaueCTBEHHOE
MPOBCACHUC TCOPCTUUCCKHUX U NPAKTUICCKUX 3aHSTUU.
[lepeuenb HEOOXOUMBIX TEXHUUYECKHUX CPEJCTB 00yUEHUS, UCTIOIb3yEMbIX B y4eOHOM Ipoliecce
JJ1s1 OCBOCHUA AJUCHUITIIMHBI ((TepMOI[I/IHaMI/IKa 1 MOJICKYJIAPHO-KUHCTUYICCKAA TCOPHUA HeO6paTI/IMbIX
MIPOLIECCOBY:
® KOMITBIOTEPHOE M MYJIbTUMEAUIHOE 000PYAOBaHNE;
® BHJICO- U AyJJMOBHU3yaJbHBIC CPEIICTBA OOYUCHUS U JIp.
Hcnonp3yemoe o0mee © CHENHATM3UPOBAHHOE Y4eOHOE O0OpyHOBaHHE, HAWMEHOBAHHE
CHEIMATN3UPOBAHHBIX ayAUTOPHIA, KAOMHETOB, JIAOOPATOPHil C MepeyHeM OCHOBHOIO JabOPaTOpPHOrO
000pyIOBaHUs, CPEACTB H3MEPUTEITHPHON TEXHUKHU MPUBECHBI B Ta0J. 7.2.

Hepeqeﬂb TEXHUYICCKHUX CPEeaACTB, HCITOJb3YECMbIX IIPHU OCYIIECCTBJICHUH
06p330BaTeJ'Il>HOF0 nmpouecca mo TMCuUMIJInHe

Tabnuua 7.2.
Ne
u/n IlepeyeHb OCHOBHOTO 000PY/10BaAHU S
1. | JlJaGopartopus
2. | Uenrpudyra
3. | [Ipubop mist onpenenenus mopuctoctu Pascal 140 Evo
4. | Komnbsrorepsl (2 mrT.)
5. | Mukpockonsl OMHOKYIsipHBIE MuKMe] 6
6. | Dnextponnsie na6oparopusie Beckl CASMWP-300H, EK-300i
7. | pH-metps
8. | XumHuueckue peakTUBbI
9. | JIabopaTopHas nocyzaa (ImpeaMeTHbIE M TOKPOBHBIEC CTEKIIA, MPETapoBajIbHbBIE UTIIBI U JIp.)
10. | OkcnepumeHTanbHas (TPOMBIIIEHHAsT) ycTaHOBKa Jyra-4M
11. | CnextpodoTomerp nByxsydeBoi Specord 210 Plus
12. | Ycranoska Y-CTPI
13. | UK ®ypre-cnexktpometp «MHDpaJIFOM OT-»
14. | CBU-munepanuzatop «MuHOTaBp-2»
15, YcranoBka nudpepeHInaTbHO-TEPMHUIECKOTO U TEPMOrpaduIecKoro aHaim3a
«Tepmockan-2»
16. | CmexTpomMerp aToMHO-abcopOuroHHbI «MI'A-915»
17. | Menbuauna nadoparopHas JIM 202
18. | Dnekrpomeur SNOL 7.2./1100
19. | Cucrema kanusuisipaoro snekrpogopesa Kanens-105
20. | Ananuzatop xkunkoctu «®JIFOOPAT-02-3M»




Pabouas mporpamMMa JUCHHMIUIMHBL «TepMOAMHAMUKA W MOJEKYISPHO-KMHETUYECKAsT TEOPHS
HEOOpaTUMBIX IIPOIIECCOB»_COCTaBIeHA B cOOTBETCTBUU ¢ TpeboBanusmu @I'OC BO mno HamnpaBieHHuIo
noarotoBku 04.04.01. Xumus (ypoBeHb MarucTparypbl), YTBEp>KIEHHOrO Mpuka3oM MuHUCTEpCTBaA
oOpasoBanus u Hayku Poccuiickoit denepanun ot «13» uromst 2017 1. Ne 655

[Tporpammy cocraBuia:npodeccop kadenps xumun Apuakona P. /1.

Pabouas nmporpamma yTBepik/ieHa Ha 3acelaHuu Kadeapbl XUMUU

[Tporoxon 3aceqarmst Ne 10 ot «20» wrons 2023 .

Pabouas nporpamma ogo0peHa yueOHO-METOANIECKIM COBETOM XMMHKO-ONOIOTHYECKOTO
¢bakynbTera

[Tporokon 3aceqarust Ne 10 ot «26» wutons2023 .
[TporpaMma paccMOTpeHa Ha 3aceIlaHuu Y 4e0HO-METOINYECKOTO COBETa YHUBEPCUTETA

ITporokon 3acenanus Ne 10 ot «28» wmrons 2023 r.



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

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




