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1. HEJIX OCBOEHUA JTUCHHUIIJIMHBI

HeJ’IﬂMI/I OCBOCHHA UCHHUIIJIMHBI «TepMonnnaMnKa H MOJEKYJISAPHO-KHUHETHYCCKANA

Teopusi (MKT) HeoOpaTUMBIX POLECCOB» SIBJISIIOTCS:

- H3YUCHHUC TCOPCTHUYECCKHUX OCHOB KJJACCUYECKON M CTaTUCTHYSCKOM TEPMOANHAMUKHU H606paTI/IMI>IX

mponeccoB, TO €CThb IMPOLECCOB B PCAJIbHBIX XUMHUUYCCKUX CHUCTEMAx, SABJIAIOMIUXCIA HEOThEMJIEMOM

YaCTbO TCPMOANMHAMUKHU PABHOBCCHBIX IMPOLECCOB,

- (¢opMupoBaHHE Yy MAruCTPaHTOB 3HAHUW M YMEHH, MO3BOJSIOIIUX MOJEIUPOBATH U MPOBOAUTH

YUCJICHHBIC pacCd€Thbl IIPU OIIMCAHUH Pa3JIMYHBIX BHAO0B XHMHYCCKHX paBHOBCCI/Iﬁ pE€aldbHBIX

XUMHNYCCKHUX CHUCTEM.

dopmMmupyembie

NUCHUILIIMHON

3HaHUA

U yMEHUsA

T'OTOBAT

BBIITYCKHHKA

TaHHOMI

00pa30BaTeNbHON MpPOrpaMMbl K BBIMOJHEHHUIO CIEIYIOIIMX OOOOIIEHHBIX TPYIOBBIX (YHKIUI

(TpyOBBIX (YHKITHIT):

PO HUIAKTUKHA BO3HH-
KHOBEHHS 04aroB
BPEIHBIX OpPraHU3MOB,
Ha IT0JTHA T30 PHBIX|

Kon u O00011eHHBIE TPYAOBbIE (PYHKIUHN Tpynosbie pyHKIHH
HAMMEHOBaHHE Kon HaumenoBanue Yposensn HaunmenoBanue Kon Yposens
npogeccuoHaNbHOT KBaJu(puKa (moaypoBeHb)
o 197071 KBaJIMPUK-
cTaHgapTa anumn
01.001 ITexaror [lenarornueckas aes- O6mmenenaroruyeckas /A/01.6
TENbHOCTD 110 IIPOEKTH- ¢ynkuusa. O6ydeHne 6
(neparoruyeckasi
POBaHHMIO U pean3aluu
JAeSITeJIbHOCTH B 00pa3oBaTeNLHOTO MPO- Bocrmrarensras A/02.6
A necca 00pa3oBaTeNbHBIX ACATCIEHOCTD
AOMIKOJIBHOM, Ha- 6 6
OpraHm3anuiax JOUIKOJIb-
YaJIbHOM 00111eM, HOT'0, HA4aJIbHOTO
00111eT0,0CHOBHOTO
OCHOBHOM 0BIIeM, R PazBuBaromas IA/03.6
o01Iero,cpeTHero 0omIero NeATeIbHOCTD 6
cpegHeM 001eM o0pa3zoBaHus
o0pa3oBaHuM) Ilenarornueckas nes- Ilenarornyeckas
TCIBHOCTB 1O MPOCKTH- ACATCIBbHOCTH I10
(BocnuTaTe b,
POBaHHMIO U pealn3aluu peam3aiiu mpor-
YUHUTEb) B OCHOBHBIX 00111€00pa3o- 6 pamm ocHoBHoro u |B/03.6 6
BaTEITHBIX MPOTPAMM cpemHero odIiero
IIpoBenenue padboT B obOpazoBaHus
00JIaCTH XHUMUU
26.008 MOHHUTOPHUHT COCTOSIHUS OcymectBiaenue 3xo- A/01. 6
OKpY’KaloIei cpeabl ¢ JIOTHYECKOH  OIIEHKH| 6
Cnenunajaucr- IIPUMEHEHNEM COCTOSIHMSI ~ ITOJTHA[-
TIPUPOIOOXPAHHBIX 30pHBIX TEPPUTOPUI U
TEeXHOJIOT B PHUPONOOXpaHF p ppuTop
OMOTEXHOJIOTHH BO3MOXXHOCTH TIpHMe-
obsacTu HEHUS Ha HUX|
MPUPOIOOXPAHHBIX
TPHPOAOOXPAHHBIX A 6 PHPOAIOOXpaHE
OHOTEXHOIOTHH
(3K0TOTHYECKHX) Onenka pucka ul A/02. 6
. OCYIIECTBICHHE M€
OHMOTEXHOJIOT Uit yi P 6




TEPPUTOPUAX C
MIPUMEHCHUEM
MPUPOIOOXPAHHBIX
OHMOTEXHOJIOTUH

PaspaGotka Mmapkep- A/06. 6
HBIX CHCTEM H TIp- 6
OTOKOJIOB IPOBEIICHUS
MOHHTOpPHUHI'A
MOTEHIUAIBHO
OMaCHBIX
01000BEKTOB

CocrasieHnue A/04. 6
MPOTHO3HBIX  OLEHOK| 6
BIIMSIHUS
XO03HCTBEHHOM
JIeSITENb-HOCTH
yeJIoBEKA HA|
COCTOSIHHE
OKpY’KalomIen cpemsl ¢
TIPUMEHCHAEM
TIPUPOAOOXPAHHBIX
OHMOTEXHOJIOTHI

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO
Jucnunmuaa «Tepmoaunamuka 1 MKT HepaBHOBECHBIX ITPOLIECCOBY» OTHOCHUTCA K YACTH,
dbopmupyeMoii yuacTHUKaMu 00pa3oBaTeNbHbIX OTHOIIEHUI; M3ydyaercs B 1 cemecTpe.

HucuumumHa «Tepmoaunamuka 1 MKT HepaBHOBECHBIX IMPOLIECCOB)» MPEACTaBIAET COOOM
TEOPETUYECKYIO OCHOBY Ul YINIYOJIEHHOTO M3Y4YE€HUS TEPMOJWHAMUKHU M (PU3MUECKONH XUMHUH B
LEJOM, a TaKkXe  H3Y4YeHMs] TaKuX KypCOB XMMHUYECKOTO Mpoduiisi Kak KOJJIOUJHOW XMMHH,
XUMHUHU TBEPAOro Teja, XUMUYECKOH TeXHOJIOTUH, (PU3UKO-XUMUYECKUX METOJIOB UCCIIEOBAHMUS.

[lepeyeHb OUCHMIUIMH, HEOOXOMUMBIX JUISI M3YYEHHUS AMCLUUIUIMHBI: HEOpPraHUYecKas XHUMHUs,
KBaHTOBas XUMHUs, pU3UKa, MaTeMaTHKa.
Taomauma 2.1.

Ces3p qucuunaunbl «Tepmoannamuka u MKT HepaBHOBeCHBIX NPOLECCOB) €
ﬂpellllleCTBlellll/[Ml/[ AUCHUIIJIMHAMHA U CpOKPl 170.'¢ nsyqennﬂ

Kon JvcuMninHel, NpeaecTBYIUe TUCIUIIINHE Cemectp
JTUCHMILIAHBI «Tepmonnnamuka 1 MKT HepaBHOBeCHBIX POLECCOB
b1.B.03 Cratuctuyeckast TepMOJUHAMHUKA KOH/IEHCUPOBAHHBIX CUCTEM 1
b1.B.09 TepMoanHaMuKa pacTBOpOB
b1.B.JIB.03.01 |OcHOBHBIEC METOBI aHATH3A 1




Taoauna 2.2.

Css3pb AUCIHHUIIJIMHBI «TepMozmHaMmca u MKT HEPABHOBECHLIX MMPOLECCOB» €
MoCJICAYIOIIMMHU JTUCHUIIVIMHAMUA U CPOKH UX U3YUYCHUHA

Kon JAucuuminnbl, ciaeaywime 3a JTUCUUIIIMHON Cemectp
aucuiiuebl - |« Tepmoaunamuka u MKT HepaBHOBeCHBIX IIPOLECCOB»

b1.0.04 XuMuyeckasi JMHaMHUKa 3JIEMEHTAapPHBIX MPOLIECCOB. 3
b1.B.01 CoBpeMeHHbIe TPOOIeMbI PU3NUECKON XUMUHU 3
b1.B./IB.04.01 |Xumuueckass KWHETHKA U MEXaHU3Mbl XUMUYECKHX PEAKIIHMA 3

B pe3yabTare ocBOeHHS AMCHUILINHBI MATHCTPAHT J0JIKeH
3HaTh:

- IpaHULbl TPUMEHUMOCTH TEPMOJMHAMUYECKOTO METOAAa K ONHMCAHUIO PEabHBIX XHUMHUYECKHX
SIBIICHHI,

-IIPUHIIMIIBI, JICKAITUE B OCHOBE KJIACCHUYECKOM M CTaTHUCTHYECKOW TEPMOJIMHAMUKH HEOOPATHUMBIX
MPOLECCOB;

-IIPUHLUAIBI  UCIOJIb30BAHUSI TEPMOJMHAMHYECKOrO TOAXOoJa IS ONMCAaHUSI COBPEMEHHBIX
XUMHYCCKUX TEXHOJIOTHI.

YMmerb:

-  JCEMOHCTpHUPOBATHL CBA3b q)YHI[aMCHTaJ'II)HI)IX OKCIICPUMECHTOB C TGOpI/Ieﬁ C IIOMOIIBIO HM3BECTHBIX
MaTeMaTHYeCKUX METOJIOB; pelaTh 3aJauu M0 JaHHOW AUCIUIIUHE.

- CaMOCTOSITENTEHO (hOPMYJIMPOBATH 3a/1auy (PU3UKO-XUMUYECKOTO HMCCIIEIOBAaHHUS B XMMHUECKUX
CHCTEMaX;

- MOJIB3YACh NOJIYYCHHBIMU 3HAHHUAMU, YMETH BI)I6I/IpaTI> OINITUMAJIBHBIC ITYTH W MCTOJbI PCIICHUS
MIOCTaBJICHHBIX 33/1a4;

- TPOBOAUTH (PUBMKO-XUMUYECKHE WCCIEOBAHUS CHUCTEM W TPOLECCOB C HCIOIb30BAHUEM
COBPEMEHHBIX MeT0/10B 1 pruOopoB DXMA,;

- TPOBOAUTH (PUZUKO-XUMHUUECKHE PACUETHI;

- TIOJIb30BAThCsI CIIPABOYHOM JIUTEPaTypOH;

- Trpaduuecku 0ToOpakaTh MOJYyYEHHBIE 3aBUCUMOCTH;

AHAIM3UPOBATH M 00CYKIATh Pe3yNbTaThl PU3NKO-XUMUIECKUX UCCIIEJOBaHNUI;

BECTH HAYYHYIO TCKYCCHIO.

Buaaners.
- OCHOBAaMH JAMCUUIUIMHBI IS pELICHNs PAaKTUYECKHX 3a/1aY;
- METOJUKOM MPOBEIeHHSI (PU3UKO-XUMHUIECKUX MCCIICIOBAHUMH;
- COBPEMEHHBIMH TIpudopamMu s (PU3NKO-XMMHUIECKUX HCCIICIOBAHUH.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUSA JUCIIUAITJIMHBI

[Ipouecc n3yueHus: AUCUMILIUHBI HANIPaBJIeH Ha POPMHUPOBAHUE BJIEMEHTOB CIIEIYIOIINUX

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



a) yuuBepcaiabnblie (YK) — VK-1

0) npodeccuonanabubix (ITIK) - TIK-3.

Taoauna 3.1.

Matpuua cBsi3u KoMneTeHUMi, popMHUpPyeMbIX HA OCHOBE M3YYeHHs TUCHUTIIUHBI
«Tepmonunamuka 1 MKT HepaBHOBeCHBIX NPOLECCOB»», C BpEMEHHBIMHU ITANIAMHU OCBOECHUS ee

coJiep:KaHust
Kon HaunMeHoBaHue KOMIIETEHIMH NuaukaTop qocTuzkeHust B pesyabrare ocBOeHHsI AUCUHIINHBI
KOMIIeT KOMIIeTeHIIUH ol0yvyarommuiics J0JIZKeH
eHIMH
Yuueepcanvnovie komnemenyuu (YK) u unouxamopul ux oocmuiicenus:
YK-1. | Cnocoben ocymecTBiAThY K- 1 Anannsupyer npoOnemM-3HaTh: CBOHM JIMYHOCTHBIE OCOOCHHOCTHU H
KPUTHYECKHUH aQHAJIM3HYIO CHTYaIMI0 KaK CHCTEMY,[PECypChl
NpoOJIEMHBIX ~ CHUTyanuii  HaBBUIIBISS €€ COCTABIIONINE H|YMeTh: aJeKBaTHO OLICHUBATh CBOU
OCHOBE CHCTEMHOTO IIOAXOJA,CBA3U MEXIY HUMHU CIIOCOOHOCTH ¥ BO3MOXKHOCTH C
BEIpabaThIBaTh CTpaTEruio COOTBETCTBHEM KOHKPETHOH CHTyaIN
NEeWCTBUN IBi1ajgeTh: HaBBIKAMU CaMOJIUATHOCTUKHA
UTMYHOCTHBIX KOMMYHHKAaTUBHBIX
CIIOCOOHOCTEH B JIGTIOBOM B3aMMOJICHCTBUU
YK-2 Kpuruuecku oleHHBaeT3HATh: CIIOCOOBI CAMOCOBEPIICHCTBOBAHHMS
Ha/1e’KHOCTh HCTOYHHUKOBCBOEH JESATEIHHOCTH C YI€TOM CBOHMX
uHdopmaluy,  paboTaeT  CUTMYHOCTHBIX, JICJIOBBIX, KOMMYHHUKATHBHBIX
MPOTUBOPEUMBOM  HMH(OPMa-KauecTs.
el U3 Pa3HBIX HCTOYHUKOB |YMeTh: ONPEEISTh IPHOPUTETHI IMIHOCT-
HOTO M IPO(hECCHOHAILHOTO POCTa.
BJrageTsb: mpreMamu Lenernoiaranus 1
TUIAHUPOBaHMS CBOEH MpoecCnOHaTBHOM
'YK-3.Pa3pabateiBact u comep- 3HATh: BO3SMOXKHBIC BAPHAHTHI PEIICHUSL
PKaTeIIbHO apryMeHTHpYeT| THIHWYHBIX 3a7ad.
CTpaTEerHIo pemieHus] YMeTh: UCIIOJIE30BaTh HHCTPYMEHTHI
NpoOJeMHOM  CHUTyalluM HA) HEMPEpHIBHOTO CaMOOOpa30BaHUS.
OCHOBE CHCTEMHOTO 1 Baaaers: MeTOIMKaMU CAMOPA3BUTHUS U
MEXIUCIUIIITTHAPHOTO caMo00pa3oBaHUS
[TOJTX0/I0B
IIpodeccuonanbubie komnereHunu (1K) u nHAMKATOPBI UX JOCTHKEHUS
IIK-3 | CrocobeH Ha OCHOBE MK-3-1. CI/ICTeMaTI/IBI/IpyCTFHaTI): MIPHUHIMIEI pabOTHl HAa COBPEMEHHOH
KPUTHYECKOTO aHAJIH3a WHGOPMANHUIO, TIONyYeH-HYI0 BHAyYHOH ammapaTtype TIpH POBEICHUH
pesynberatoB HUP u HUOKP xone HHWUP wu  HWOKP|HaydHBIX HCCIIeTOBAHMM.
OILICHUBATh MEPCHEKTUBBI UX QHATTU3UPYET ee nYMern: paboTaTh Ha COBPEMEHHOIH Hay4HOW
MIPAKTUYECKOTO MPUMEHEHHS U |COIIOCTABIISET canmapaType TpH NpPO-BEAECHUM HAyYHBIX
MIPOJIOJKEHNUS pabOTHI NI TEpaTYpPHBIMHU JaHHBIMH.  [CCJICJOBAHUM, BBIOMpATh CpeacTBal
BBIOpaHHOW 00JIaCTH XUMUH, M3MEPEeHUll, METONUKY aHallu3a, OLEHHMBATH
XMMHUUYECKOI TEXHOIOTHH WU OBEHb  3arps3HCHHH;  aHAJIU3MPOBATH
CMEXKHBIX C XMMHUeH HayKax 1IK-3.2. Onpenenser so- gngeMeHHme pMaTepI/Ia’HH u CpI;JICTBa
3MOJKHBIC HalpaBJICHUs . 60
pasBHTIA paboT H MeporeK- perucTpanuy HWHGOpPMANWHK; NeNaTh BBIOOP
CPEACTB W MaTepHAIOB  PETHCTPalNy|

TUBBI IPAKTUICCKOTO
MIPUMEHCHUS TIOTYICHHBIX
[pe3yJbTaToOB

MHPOpPMALMM TPH  TPOBEACHUH HAYYIHBIX|
FICCJICIOBAHU.
Bnagersb: HaBBIKAMHU BHIOOpA ONTHMAILHOTO)
METOZla HCCIe0BaHUS  ()YHKIIMOHAJIBHBIX
MaTepUaJioB B 3aBHCUMOCTH OT 0o0BeMa U




LenaeH

HUCCIICO0BaHUA

IMOCTAaBJIEHHBIX 3a/7a4 Ha OCHOBAHHHU aHAJIN3a
M COIIOCTaBJIICHHS  BCEH
MMEFOIIMXCS JaHHBIX

JJIsA peuicHnAd

COBOKYITHOCTH

4. CTpyKTypa H coJep:KaHHe JMCHUILIHHBI
HEPABHOBECHBIX NPOLIECCOB

4.1. CTpyKTypa JTUCHUIIHHBI (MOIYJIA)

(MmomyJin)

OO61mas TpyA0EeMKOCTh AUCHHUIIIMHBI COCTABISAET 2 3a4eTHBIC €IUHULIBI, /2Yac.

«Tepmoaunamuka u MKT

Tab6auna 4.1.
Buj yueoHoii padoThI Bcero 1
4acoB cemMecTp
OO0mmast Tpy10eMKOCTh TACITUTUTHHBI 72 72
AyIUTOpHBIC 3aHITHS 32 32
Jlexmun 16 16
nabopatopusie 3ansatus  (JI13) 16 16
CamocrositensHas padbora ctynentoB (CPC) 40 40

COAEPKAHUE JUNCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMUYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BU1OB YYEBHbBIX

3AHATHUI

Taoauna 4.2.

HaumenoBanue pa3aesioB u

Bunbl yue6Ho#i padoThl, BKIIOYAsA
€CaMOCTOSITETbHYIO Pa0O0Ty CTY/ICHTOB U
TPYA0eMKOCTh (B yacax)

TeM AUCHMILUIMHBI (MOLYJIS1) Konraxrman padora

ceMecTp

CamMocTosTeIbHA

s1 pabora

DopMBI TEKYIIEr0 KOHTPOJISt
ycneBaeMoCTH (no Hedensam
cemecmpa)
®opMa NPOMEKYTOTHOI
arrecraunuu (no cemecmpam)
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1 Beenenue. OCHOBHBIC 114 ]2 2 -2 |- |- |- |1 |- |- - |- |-
MTOJIOXKEHUS TUCITUATITUHBI
2. Jluneiinas HepaBHoBecHast | 1 | 8 | 4 4 1-1100- |- |- |- (2 |- |- |- |- |-
TEPMOJIMHAMHKA
3. Metoapl paznmenennbie] 1 | 4 | 2 2 [-|10|- |- |- |- |2 |- |- |- |- |-
CHUCTEMBI
4, |HenpepbIBHBIC CHCTEMBI 1184 4 |-110 - |- |- |- |2 |2 |- |- |- |-
5. |Henuueiinas 118 |4 4 [ -8 |- |- |- |- |12 |2 |- |- |- |-
TepMOMHAMUKA
UTOroO: 32|16 16 40

4.2. ConepxaHue U CHUTIMHBI

Tembl y4eOHBIX 3aHATHH (0011as1 TPYI0EMKOCTh Y4eOHON JUCIMIIIMHBI —2 32a4eTHBIX eJUHHIL

Taonuya 4.2.

Pa3pnen, tema

Conep:xxaHue NporpaMmbl y4eOHOH THCHHUILIMHBI

Paspean 1. Beenenue.
[lonsitue kypca. Bo3HHMKHOBEHHE TEPMOAMHAMUKHM HEPABHOBECHBIX MPOLECCOB.
OcHoBHble MOHATHS U omnpezaeneHus. HekomneHcupoBanHas Teruiota. CKOpOCTh
BO3HUKHOBEHHUSI SHTPOIHH.

Paznea 2. JIuneiiHasi HEPABHOBECHAS TEPMOJIMHAMHUKA.
JloxanbHOE paBHOBECHE. TE€PMOIMHAMUYECKHE CHJIBI U COMPSHKEHHBIE C HUMH
notoku. IlepekpectHpie mponeccbl. CHIBHO  HEPaBHOBECHBIE  CHCTEMBI.
Camooprannsanys. Y CTOMYMBOCTb CTAIIMOHAPHBIX COCTOSTHUM.

Paznen 3. MeToabl M pa3jiejIeHHbIe CHCTEeMbI.
CBsI3p HEKOMIICHCUPOBAHHOW TEIUIOTHI € W3MEHEHHEM TEePMOJIMHAMUYECKUX
byHkuui. Xumuueckash NepeMeHHas. XUMHYecKoe cpoJcTBO. IlepBblii 3akoH
TepMOJMHAMUKHU. BTopol 3akoH TepMoauHAaMUKH. CKOPOCTh BO3HHKHOBEHUS
sHTponuu. CKOpPOCTh BO3HUKHOBEHHUS SHTPONUU MpU TeruooTaade. OTKpBITbIE
cucteMbl. YpaBHeHue [ 'n66ca u 6amaHc SHTPOIIHH.

Paznen 4. HenpepbiBHBIE CHCTEMBI.




CocraBrieHre MaTepHATBHBIX M JHEPreTHYeCKuX OanaHcoB. JlokampHBIN OanaHC
SHTPONMM 1l HempepblBHOM cucreMbl. CoorHomeHue O3anrepa. fIBiieHue
NepeHoca U CKOPOCTh XMMHUYECKOM peakinu. PenakcalinoHHbIe MPOLIECCHl U BPeMsI
penakcauuy. CTallMOHApHBIE COCTOSIHMSL B HEINPEPBIBHBIX Ipoueccax. Teopema
I'mancnopda-Ilpuroxkuna. duddysus B cucremax ¢ OJHOPOAHOM TeMIIepaTypoOi.
OnekTpokuHeTHnYecKue dPPexTrl. TepMOITEKTPUICCKIE SBICHUS.

Pa3zpnen 5. HesnneiiHasi TEepMOAUHAMHUKA

[Mopsmok uvepe3 dykranuu. CUCTEMBI, JaliekKue OT PaBHOBECHS. Y CTOWYMBOCTH
HEPABHOBECHBIX CTAIlMOHAPHBIX COCTOSIHWM. JIMHEWHBIN aHAIW3 YCTOWYHMBOCTH.
JuccumatuBHble CTPYKTYphl. KOHCTpYKTHBHAs poib HEOOPATUMBIX IPOIIECCOB.
[Totepst ycroitunBOCcTH, OMdypKanmuu M HapylieHne cumMmerpuu. Hapymienue
XUpaIpbHOUW cuMMeTpun. HapylieHne cHMMETpuu U mpupojia OMOMOJEKYISPHON

aCUMMETpPUHU. XHUMHUYECKUE KoJIeOaHusl. Cucremsl TrropuHra u
pacnpocTpanstonuecss BojaHbl. CTpYKTypHas HEyCTOMYMBOCTh M OMOXMMHUYECKas
3BOJIIOLIKSL.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MA
B mporecce 00y4deHus UCTIONB3YIOTCS TPAAULIMOHHBIE 00Pa30BaTEIbHBIC TEXHOIOTUH (JICKIIHH,
CEeMUHAapBbI, IPAKTUYECKHE PA0OThI) M aKTHBHbIE MHHOBALMOHHBIE 00pa30BaTEIbHbIC TEXHOIOTUU:
1. Cemunap B 1MalOrOBOM pPEXHME IMPUMEHSETCS B OCHOBHOM IIpU OOCY)XJIEHHM BBICTYIJICHUN
MarucTpaHToOB ¢ JoKIagamu (pedeparamu)
2. I'pynmoBoii pa300p pe3yabTaToB KOHTPOJIBHBIX padoOT
3. Berpeun ¢ coTpyaHMKaMM M PYKOBOJUTEISIMH NMPOGWIBHBIX Ja00paTOpuil M NpeAnpusTHi -
MOTEHIMAIbHBIMU pab0TOAATENSMHU BBIITYCKHUKOB.
B menoM mpum u3ydeHMHM Kypca aKTHBHBIE M WHTEPAKTHBHBIE ()OPMBI NMPOBEIACHUS 3aHITHN

cocTaBJIsItOT He MeHee 30% ayqUTOPHBIX 3aHATHH.

AKTHBHBIC H HHTEPAKTHBHbIC (OPMBI IPOBEACHUS Y4eOHBIX 3aHATHI 10 JMCIHHILIMHE
«Tepmonunamuka u MKT HepaBHOBECHBIX POLECCOB»

Tabauya 5.1.
Ne | Cemectp | Tema nporpaMmbl JMCHUIITHHBI IIpuMmensiemble Koxa-Bo
TeXHOJIOTHH ayJIMT.4acoB
1. 1 Baenenune. OCHOBHBIE MTOJIOXKEHUS WNHTepakTUBHAS JICKIIHS. 8
JMCLUTUIMHBI
2. 1 JluneliHast HepaBHOBECHas Jlexuwms ¢ mpe3eHTanuei 10
TEePMOIMHAMHKA
3. 1 MeTobl U pa3/ielleHHble CHCTEMBI Jlexuus ¢ npe3eHTanuei 10
4. 1 HemnpepbiBHBIE CHCTEMBI Jleknus ¢ npe3eHTarmein 10
S. 1 Henunelinas TepMoariHaMUKa Jlexuus ¢ npe3eHTanuen 10




6. YueOHO-MeTOAHYECKOEe ODecreyeHrue CaMOCTOATEIbLHON padoThl cTyaeHTOB. OleHoYHbIe
cpeAcTBa /ISl TeKYIero KOHTPOJISI YCIeBaeMOCTH, NMPOMEKYTOYHOIl aTTecTalMyd MO HTOram

OCBOCHHUA NUCHHUIIJINHBI.

6.1. [Li1an camocTOSATEILHOM PAadOTHI CTYJAEHTOB

Tabauua 6.1.
Ne n/m | HaumenoBanmue pa3nesa Buj 3amanme Pexomen- Komn-
(TeMbI) TUCHUTLTNHBI CaAMOCTOSITENTb- yemast 4eCcTBO
HOIi padoThI JUTepaTypa | 4acoB
1. Beenenune. OcCHOBHBIE CobecenoBanne | 3yunTh mpenMeT, 3a1a4, METOBI 1,2,3,4,5,6 2
TTOJIOXKCHUS JTUCITUILTAHBI HexommencupoBaHHas TEIIOoTA.
CKOpOCTb BO3HHKHOBEHHSI SHTPOITHH.
2. Jluneitnas CobecenoBanue |.CuimbHO HepaBHOBecHble cuctemsbl.| 1,2,3,4,5,6 10
HEpaBHOBECHAs Camoopranuzanus.  YCTOHYHMBOCTh
TEPMOAUHAMHKA CTAllMOHAPHBIX COCTOSHHIA.
3. MeTtobl U pa3aeneHHbIe CobecenoBanne |CkopocTh BO3HHKHOBeHUs sHTpormu.| 1,2,3,4,5,6 10
CHUCTEMBI CKOpOCTb BO3HHKHOBCHHS SHTPOIIHAU
pu TEII00TAaYe. OTKpEITHIE
cucteMbl. YpaBHeHme [ubbca wu
0aJaHC PHTPOITHUHL.
4, HemnpepbIBHBIC CHCTEMBI Cobecenoanue |Iubddysus B cHCcTEMAX c| 1,2,3,45,6 10
OJIHOPOJIHOM TeMIepaTypou.
OIEeKTPOKUHETHYCCKHUE 3¢ GEKTHL.
TepMonnekTpuuecKue sBJICHHUS.
pacyeToB.
5. Henuuelinasg Pedepar JIuHeHHBI! aHAIN3 YCTOWIHUBOCTH. 1,2,3,4,5,6 8
TepPMOIMHAMIKA JuccunaTuBHBIE CTPYKTYPHL.
KoHcTpykTHBHAs poib HEOOPATUMBIX
npoueccos. [lorepst ycroitunBocTy,
Oudypkauum U HapyIeHUe
cummerpuu. Hapyuenue xupajibHoi
CUMMETPHU

6.2. MeTonnueckne yKa3aHHus 110 OPraHU3aliM CaMOCTOATEIbHON pad0oThl MATHCTPAHTOB

04.04.01.
«Tepmongunamuka 1 MKT HepaBHOBeCHBIX NPOLECCOB)» IPENYCMATPUBAETCA CaMOCTOSITENIbHAS

Y4eOHBIM  ILIAHOM HampaBJICHHUA  IMOATOTOBKH XuMusa 110 AUCHUIIIINHE

pa60Ta MarucCTpaHTa, KOTOpas BbBIINOJHACTCA CJICAYIOIIMMU BUIAAMHA CaMOCTOSATEIbHOM pa6OTBIZ
HalmMCaHuc KOHTpOJ'IBHOﬁ pa6OTLI Mo JUCHUIIIIMHEC, C1avYa KOJIJIOKBHUYMaA.

6.2.1. MeToanueckne peKOMEHIAIUH 110 MOATOTOBKE M c1a4Ye KOJJIOKBHYMa

KosutokBuyM (B mepeBojie C JIATHHCKOTO «Oecena, pa3roBop») — ¢opma TEKYyIero KOHTPOJIS
3HAaHUI MarucTpaHToOB, KOTOpPasi MPOBOJUTCA B BHJIE COOECEJOBAHUU MpenojaBaTessl 1 MarucTpaHTa
10 CAaMOCTOSITEIIHO MTOATOTOBIICHHON MarCTPaHTOM TeMe.

OH mpuMeHsieTcs Ui MPOBEPKU 3HAHMU MO ONpeleNeHHOMY pasjeny (Wid oO0beMHOW Teme) U
MPUHATHUS PEIICHHUS O TOM, MOXHO JIM TIEPEXOJUTh K M3YYCHUIO HOBOTO MaTepuana. KommokBuym —
3TO 6ece,ua C MarucCTpaHTamu, LCJIbIO KOTOpOﬁ SABJISICTCA BBIABJICHUC YPOBHA OBJIAJICHHA HOBBIMU
3HaHUSAMH. B oTiimume oT ceMHHapa TilaBHOE Ha KOJUIOKBHYME — 3TO MPOBEpPKa 3HAHHUH C IEThI0 HX
CHUCTEMATHU3alluu.



Heab0 KoUIOKBHYMa sBIseTcs (OpPMHUpPOBaHME y MarkucTpaHTa HaBBIKOB  aHalIM3a
TEOPETUYECKUX MPOOJIEM HA OCHOBE CAMOCTOSTEIBLHOTO U3yYeHHs Y4eOHOM 1 HaydyHOU JTUTEpaTypHI.

Ha koy10KkBHYM BBIHOCSTCS KPYIIHBIE, IPOOJIEMHBIE, HEPEIKO CIIOPHBIE TEOPETUYECKHE BOIIPOCHI.
KomnokBuymM MOXeT MpPOBOJUTHCS IO BOMpocaM, OOCYKIaBIIMMCS Ha cemuHapax. KoHkpeTHbie
BOMPOCHI JJIsl KOJUIOKBUYMa MAarucTpaHTaM HE COOOMIAIOTCS, OJHAKO 3apaHee (POpMyIUpYIOTCS
npenoaasarenieM. [IpenmonaraeMberii 00beM OTBETa HE JOKEH OBITH OOibIMM (TIpuMepHO 1,5-2
MHUHYTHI), YTOOBI IPEMOAABATENb MOT YCIIETh ONIPOCUTH BCEX MArHCTPAHTOB.

Ot marucTpanra Tpedyercs:

e BJIQJICHUE H3YYEHHBIM B XO0jA€ Yy4eOHOro Tmpolecca MaTepuajoM, OTHOCSAIIMMCS K

paccmarpuBaeMoii npoodieme;

e HAIMYKME COOCTBEHHOTO MHEHHSI 110 00CY>KAaeMbIM BOIIPOCAM M YMEHHUE €T0 apryMEHTHPOBATh.

KomnokBuym — 3T0 He TONBKO (hOpMa KOHTPOJIS, HO U METOJ yIiIyOJieHusl, 3aKperIeHUs] 3HAaHHA
CTYZICHTOB, TaK Kak B XOJA€ coOeceloBaHMs NPENoJaBaTelb pPa3bACHAET CIIOKHBIE BOIPOCHI,
BO3HHUKAIOIINE Y MaruCTPaHTa B MPOIECCE U3YUCHHS TaHHOTO UCTOUYHHUKA.

3ajaya KOJUIOKBHYMa JOOMTHCS IIYOOKOrO M3y4€HHs OTOOpaHHOro Marepuaia, NpoOyauTh y
MarvcTpaHTa CTpeMIICHUE K YTEHHUIO JOTIOTHUTEIHbHOU SKOHOMUYECKOM JTUTEPaTyPH.

IMoaroroBka K NMpoBeeHHI0 KOJUIOKBHYMA.

[ToaroroBka K KOJUIOKBHYMY MPEAINOIAaraeT HECKOJIbKO 3TAIOB:

1. [ToaroToBKa K KOJUIOKBUYMY HAYHMHAETCSI C YCTAHOBOYHON KOHCYJIBTAIIMU MPEOIaBaTeNs, Ha
KOTOPOil OH pa3bACHSAET Pa3BEPHYTYIO TEMATUKY MPOOJIEMbI, PEKOMEHIYET JIUTEPATypy AJId U3ydeHUs
1 00BSCHSET MPOLEAYPY MPOBEACHUS KOJUIOKBUYMA.

2. Kak mpaBmiio, Ha CaMOCTOSATENBHYIO MOATOTOBKY K KOJJIOKBUYMY MariCTpaHTy OTBOIUTCS 3—4
Henenn. [loaroroBka BKIIOYaeT B ce0sl M3ydeHHE PEKOMEHIIOBAHHOW JHUTEPAaTyphl U (IO YKa3aHUIO
MpenojaBaTesis) KOHCIIEKTUPOBAHUE BAXKHEUIITNX UCTOYHUKOB.

3. KomiokBuym mpoBoautcss B (opmMe HHAMBUAYATBHOM Oeceibl MPEenoaaBaTeNiss C KaxIbIM
MarucTpaHTOM MK Oecesibl B HeOONbIIMX rpynnax (3—5 yenosek).

4. TlperonaBaTenp 334aeT HECKOIBKO KPATKMX KOHKPETHBIX BOTPOCOB, IMO3BOJISIONINX BBIICHUTH
CTerNeHb 100POCOBECTHOCTH pabOThI € IUTEPATypOl, KOHTPOIUPYET KOHCHEKT. Jlanee 6oee moagpoOHO
o0cyxmaercs Kakasi-mu0o CTOpOHA MPOOJIEMBI, YTO TTO3BOJISIET OLICHUTh YPOBEHb TOHUMAHUSI.

6. Ilo uToram KoOJUIOKBMYMa BbICTaBisieTcs nu(depeHupoBaHHas OLEHKa, UMerolast O0IbIIon
YIIebHBIN BEC B ONpPEeNICHIH TEKYIIEH YCIIeBaeéMOCTH CTYICHTA.

Oco0eHHOCTH ¥ MOPSIAOK CAa4YU KOJUIOKBHYMA. MarucTpanT MOeT ce0sl CUMTaTh TOTOBBIM K
claye KOJUIOKBUYMa IO H30paHHOW paboTe, KOrja y HEro ecTb MM JIMYHO COCTaBJICHHBIM U
00paOoTaHHBIN KOHCHEKT cAaBaeéMoON paOOThl, OH 3HAET CTPYKTYpy pabOThl B LIEJIOM, COJIEp:KaHUE
paloThI B 1IEJIOM HJIM OTJIENIbHBIX €€ pa3zienoB (TJ1aB); YMEET pacKpbITh pacCMaTpUBaeMble MPOOIEMBI
MU BBICKa3aTb CBOC OTHOHICHHUEC K INPOYUTAHHOMY H CBOM COMHCHHA, a TAKXKEC 3HACT, KakK Y6€I[I/ITB
MIPEero/IaBaTessl B IPaBOTE CBOMX CYXKICHHH.

HpOBCI[CHI/IC KOJUIOKBHUYMa  IO3BOJIACT MAruCTpaHTy HpI/I06pCCTI/I OIIBIT pa6OTBI Hazg

INEPBONCTOYHUKAMU, UTO B I[aJ'IBHeI\/’IIHeM IMOMOXXET C MCHBIIUMHU 3aTpaTaMi BPpEMCHU pa6OTaTB Hazm

JUTEPaTypOU MO KypCOBOM pabOTe U MPHU MOATOTOBKE K 3a4ETy

6.3.1. Texkylmii ¥ UTOrOBbII KOHTPOJIb YCIIEBAEMOCTH NIPOBOAUTCH B GopMe KOJIOKBHYMOB.
Bonpochl K KOJIJIOKBUYMY:

1. OcHOBHBIE NOHATHS U BEIUYUHBI TEpMOJUHAMUKU. CHCTEMa B TepMOJIUHAMUKE. THIIBI CUCTEM.
da3za, KOMIIOHEHT, NapameTpbl, (DYHKIHH COCTOSHUS. VIHTEHCHUBHBIE W SKCTEHCHBHBIC
napaMmeTpbl. THIIBI TPOIECCOB.

2. HyneBoii 3akoH TepMoinHaMHUKH. PaBHOBecHe. 3aKOH TEPMUYECKOTO paBHOBECHSI.



10.

11.

12.
13.

. Pabota mnpomecca. M3mepenue paboThl B pa3iWyHBIX Iporeccax. Pabora pacmmpeHus

HUACAIbHBIX I'a30B B U30TEPMHUYCCKUX, I/I306apHBIX, H30XOPHBIX U a,Z[I/Ia6aTI/I‘leCKI/IX mponeccax.

. [lepBerii  3axkoH TepMomuHaMuku. CMBICT €ro, OCHOBHBIE QopmynupoBku. [loHsTHE

BH}/TpeHHef/'I OHCPIUu. MaremaTtuueckoe BBIPAXCHUEC IIEPBOI'O 3aKOHA TCPMOJUHAMUKH.

. IlepBbIif 3aKOH TEPMOAMHAMUKU Ui HM300apHBIX M HM30XOPHBIX IPOLECCOB. DHTAIBIUS.

Tenmora IIpH IMOCTOSIHHBIX OJaBJICHWHU U o0beMeE.

. TemmoemkocTh. Cpeausis TermnoeMKocTb. MossipHas TernoeMkocTb. Cp u Cy.
. Tepmoxumusi. 3akon ['ecca. [lonstue, popmymuposka. CienactBus u3 3akoHa [ 'ecca.
. Bropoe Hawanmo TepMoaMHAMMKHM. 3ajaud, pemaeMble 1 M 2 HayaJoM TEpPMOAMHAMUKH.

Ilousrue CaMOITIPOU3BOJIbBHBIX ITPOLECCOB. qDOpMy.]'IPIpOBKI/I 2 3aKOoHa TCPMOAUHAMUKHU.

. [IpuHIn  IelicTBUs TEIUIOBOM MamMHBL. BBIBOI TepMoauHamMuueckoro koddduimenta

nosne3noro aedctBus (K.1..). OOparumbnid mukia KapHo. MartemaTudeckoe BBIpaKeHHE 2
3aKOHA TEPMOANHAMMKHU. DHTPOIIHSL.

[TonsTe 00 SHTpomMU. DHTPONHUA KaK Mepa HAaMpaBICHHOCTH Tpollecca U Ipejaesa ero
MPOTEKAHUS. DHTPOIHUS OOPATUMBIX U HEOOPATUMBIX ITPOIIECCOB.

XapakTepucTuieckue QyHKIMU U TEPMOIMHAMUYECKHE MMOTEHIHAbl. DHeprus | eapbmronbia,
sHeprus ['nbbca, KpuTepuu caMOIpoOr3BOJIBLHOTO MPOTEKAHUSI ITPOLIECCa.

YpaBHenust Makcgenna.

Tperbe Hauano TepMOAMHAMHMKU WM TerioBas TeopeMa HepHcra. MakcumanbsHas pabora u
XUMHUYECKOE CPOJCTBO.

Bomnpocsl k 3auery:

1. [Ipenmet, 3amadm TEPMOJUMHAMHKHA HEOOpaTUMBIX mporeccoB. Kiraccupukamms
HEOOpaTHUMBIX IIPOLIECCOB.
2. JlokanbHOE paBHOBECHE W OCHOBHOE YpaBHEHHWE TEPMOIMHAMUKHA HEOOpaTHMBIX
IIPOLIECCOB.
. JJokanpHOE PON3BOICTBO SHTPOIIHH.
. YpaBHeHHe OanlaHca U 3aKOHBI COXPAHEHUS Pa3IMYHbIX BEJIMYHUH.
Jlunennsbiit 3akoH. CooTHomenne OH3aHTepa U MPUHIUT cuMMeTpun Kropu.
Bapuanuonnsiii npuniun OH3aHrepa.
[IpuHIMI MUHUMYMa MTPOU3BOJICTBA SHTponuHu [IpuroxxkuHa.
. YCTONYUBOCTh CTalMoOHapHbIX cocrosgHuil. [IpmHumn Jle-Illatenbe u HEBO3MOXHOCTH
yIOpSA0YEHHsI 00JIaCTH JIMHEHHBIX HEOOPAaTUMBIX MPOIIECCOB.
9. [IpunoxeHus TEPMOJUHAMUKU JIMHEHHBIX HEOOPAaTHUMBIX MPOLECCOB. YHHUBEpPCAIbHBIN
Kputepuii sBosmonnu ['nmancnopda-Ilpuroxuna.
10. YcToiunBOCTh CTAIMOHAPHBIX COCTOSIHUMN - HEMMHEHas 0071acTh.
11. KonBekTuBHas HEycTOMUNBOCTH beHapa.
12. HeycroiiunBocts mo Teimnopy.
13. BpeMeHHBIE U TIPOCTPAHCTBEHHO-BPEMEHHBIC JIHCCUTIATHBHBIE CTPYKTYPHI.
14. DnexTpoKuHETHYECKHE SBICHUSI.
15. TepMO371€KTPOKUHETUYECKHE SIBIICHUS.

16. duddyzus.

© N OA W

7. YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHNE
JUCHUIJINHBI

7.1. Y4eOnas aureparypa:

a) OCHOBHAsl JIUTeparTypa:

1. Epemun B.B., KaproB C.M., Ycnenckas W.A., Kyspmenko H.E., Jlynun B.B OcHoBb
¢uznueckoit xumuu. Teopus u 3anaun. M.: MI'Y, 2005.



2. Crpombepr A.I'., JI.I1. Cemuenko. @usnueckas xumusi. M.: Boiciuas mkosna, 1999r.
[Tontopak O.M. Tepmonunamuka B pusndeckoit xumuu. M.: Beicmas mkona, 1991r

4. ®wusznueckas xumus. B nyx xaurax. /Ilox pea. K.C. Kpacnosa. M.: Beiciias mkodna,
1995r., 2001. Ctpoenue BemecTBa. TepmMoaguHaMuKa.

Crpombepr A.T'., I.I1. Cemuenko. @usznueckast xumust. M.: Beicmas mkomna, 1999r.
[Tontopak O.M. Tepmoaunamuka B pusudeckoit xumun. M.: Beicmas mkomna, 1991r.
Kynpsimos 1.B., Kaperaukos I'.C. CO0pHUK TpUMEpOB U 3a/1a4 10 (PU3HUECKON XU-
mun. M: Beiciiag mkoma, 1991r.

o o~

0) 10NOTHUTEIbHAS JIUTepaTypa
1. Kypc dwusuueckoii xumuu /mon penakmueit I'epacumosa .M., M.:Xumus, 1969 (t1.1), 1973
(1.2.0
2. Apryns H.H., Kucener A.B., [Tomkyc JI.Il. AncopOuus ra3oB u mapoB Ha OJHOPOIHBIX
noBepxHocTax. M.:Xumus, 1975.
3. Kucenes A.B. ®wusmueckas xumusa. CoBpemeHHbie npoOiembsl /Ilog  penmakmmeit
AM.Konoteipkuna. M.: Xumus, 1982.

7.2. UnuTepHeT-pecypebl

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

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

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

http://elibrary.rsl.ru Hayunas snekrponnas oubinoreka
http://elibrary.ru/default.asp Poccuiickas HanmoHansHast 6MOIHOTEKA
http://primo.nlr.ru http://nbmgu.rudnextponnas 6ubnmuorexa Poccuiickoi
roCcy/IapCTBEHHON OMOTMOTEKH

7.3. IIporpamMmmHoe o0ecnieueHune

VYHuBepcutrer o0ecrnedyeH HEOOXOAMMBIM  KOMIUIEKTOM — JIMIIEH3MOHHOIO M CBOOOJHO
pacnpocTpaHseMoro NporpaMMHOro 00ecre4eHtsl, B TOM YUCIIe OTE€YECTBEHHOTO ITPOU3BOJICTBA.
Kaxnplii oOyuaromuiics B TeueHHE BCero nepuoaa oOydeHHs oOecledeH WHIAWBUAYalbHBIM
HEOTrpaHUUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON MH(pOpPMalMOHHO-00pa30BaTeNIbHOM Cpejie YHUBEPCUTETA
u3 11000 TOUKH, B KOTOPOW MMeeTcs AOCTYN K HH()OPMAIMOHHO-TEIEKOMMYHHUKAI[MOHHOW CeTH
«/HTEpHET» KaK Ha TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.
VYHuBepcuter  oOecrmeyeH  CIeAYIOIIMM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  IPOTPaMMHOTO
obecreyeHus.
1. JIuueH3uoHHOE MporpaMMHoOe oOecrieueHue, ucnonbzyemoe B Murl'yY
1.1.Microsoft Windows 7
1.2.Microsoft Office 2007
1.3.ITporpammusriii kommiekc MMUC “Busyansnas Ctyaus TectupoBanus’
1.4. Antusupychoe I10 Eset Nod32
1.5.CrpaBouHo-nipaBoBasi cucrema “KoHcynbTant”
1.6.CrpaBouHo-mipaBoBasi cucrema “["apant”
Hapsiny ¢ TpaliWUMOHHBIMU HW3JaHUSMU CTYAEHTBl M COTPYAHUKH HMEIOT BO3MOXHOCTH

IMOJIB30BAThCs JICKTPOHHBIMHU IMOJTHOTCKCTOBBIMUA 6azamu JaHHBIX

Tabauuya 7.1.

Ha3Banmue pecypca CcebLika/gocTyn



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

DnektpoHHass Oubnmoreka omnaiin «EmuHoe okHo K | http//window.edu.ru
00pa3oBaTeILHBIM PECypcam»

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

@enepanbHblii  00pa30BaTENBHBIA  TOPTAT:  YUpEkKACHUS, | http://www.edu.ru —
nporpammel, ctangaptel, BY3sb1, Tectel EI'D, THA

denepalbHBI  1IEHTP HWHGOPMAITMOHHO-00pa30BaTEIbHBIX | hitp://fcior.edu.ru -
pecypcoB (PLINOP)

5bC "KOHCVYJIbBTAHT CTYJEHTA". DOmnexrponHas | http:/polpred.com/news
OMOJIMOTEKA TEXHUYECKOTO By3a

N3parenscTBO «JIanby. DneKTpoHHO-0MOaoTeuHas | http://www.studentlibrary.ru -

cucTema

Pycckast BupTyanpHas Oubnroreka http://rvb.ru —

N3parenscTBO «JIanby. OneKTpoHHO-0MOIMoTeUHas | http://e.lanbook.com -

cucTema

ExenenenpHuk HayKd W O6p8,30BaHI/I$I IOra Poccuu | http://old.rsue.ru/Academy/Archives/Index.htm
«AxageMus

Hayunas snekrponHas Oubnmoreka «e-Library» http://elibrary.ru/defaultx.asp -
DnexTpoHHO-0nbnmoreyHas cucreMa [PRbooks http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIPAaBOYHAsl CcUCTeMa JIOKyMeHTOB B cdepe | http://www.informio.ru
obpazoBanus «MHpOpMHO»

Nudopmanmonno-npasosas cucrema «Koncynprant-mumnocy» | CereBass BepcHs, JOCTyIIHA CO BCEX
KOMITBIOTEPOB B KOPIOPATUBHOW CETH
Nurl'y

HudopmarnmonHo-paBoBas cucreMa «l apaHr» CereBast BepcHs, JOCTyIIHA CO BCEX
KOMITBIOTEPOB B KOPIOPATUBHOW CETH
Nuarl'y

DneKTpoHHO-0nOIHoTeuHast cucreMa «HOpaity» https://www.biblio-online.ru

7.4. MartepuajibHO-TeXHHUYeCKoOe obecrnedeHHe y4eOHOW AMCHMIUIMHBI «TepMoauHAMUKa U

MOJICKYJIIAPHO-KUHETHYCCKAA TCOPUA HCO6paTI/IMLIX mponueccoB»

MaTepI/laﬂbHO-TeXHl/I‘{eCKaﬂ 0a3a YHUBEPCUTETA TIO3BOJIACT obecreunBaTh KadeCTBECHHOE

MPOBEACHUC TCOPCTUUCCKUX U TPAKTUICCKUX 3aHATHH.

[lepeueHb HEOOXOUMBIX TEXHUUECKHUX CPEJCTB O0yUEHUS, UCTIOIb3yEMBIX B y4EOHOM Ipoliecce

JJIs1 OCBOCHUA JHUCHUITIIIMHBI ((TCpMO)II/IHaMI/IKa " MOJICKYJIAPHO-KUHETUYCCKAA TCOPUL HeO6paTI/IMBIX

IIPOLIECCOBY:
® KOMIBIOTEPHOE U MYJIbTUMEIHIHOE 000PYIOBaHHE;
® BHUJCO- U AyAMOBU3YaJbHBIE CPEJICTBA OOYUEHUS U JP.

Hcnonb3yemoe o0mee M CHENMATM3UPOBAHHOE YueOHOe O0OpylOBaHHME, HAWMEHOBAHHE
CHELMATN3UPOBAHHBIX ayAUTOPUN, KaOMHETOB, JJAOOPaTOPHil C MepeyHeM OCHOBHOI'O JabOPaTOpPHOIo

O60py,Z[OBaHI/I}I, CpCACTB HBMCpHTCHBHOﬁ TCXHUKU IMTPUBCIACHBI B tabmn. 7.2.

Hepeqeﬂb TEXHUYIECCKHUX CPEACTB, HCITOJIB3YEMbBIX IPHU OCYIIECTBJICHUN
00pa30BaTeJILHOIO MPOIECca MO THCIUTIIHHE

Tabauuya 7.2.

IlepeyeHb OCHOBHOTO 000pPYA0BaHUSA

1. | JlaGoparopus

2. | Uentpudyra

3. | [Ipubop mns onpenenenus mopucroctu Pascal 140 Evo



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/

4. | Komnsroreps! (2 mirT.)

5. | Mukpockomnbsl OMHOKYIsipHBIE MUKMeE]] 6

6. | Dmexrponnsie nadopaTopusie Beckl CASMWP-300H, EK-300i

7. | pH-metpn

8. | Xumuueckue peakTHBBI

9. | JIabopaTtopnas nocyza (mpeaMeTHble U MOKPOBHBIE CTEKJIA, IPENapoBalibHbIE UTJIBI U JIP.)

10. | DkcnepuMeHTanbpHas (IPOMBIIJIEHHAs ) ycTaHOoBKa Jlyra-4M

11. | Cnekrpodoromerp apyxayueBoir Specord 210 Plus

12. | Ycranoska Y-CTPT

13. | UK ®dypre-cnektpomeTp «udppalJIlOM DT-»

14. | CBUY-munepanuszarop «MuHoTtasp-2»

15 YcranoBka nuddepeHIuaabHO-TePMUIECKOr0 U TepMOrpaduiecKkoro aHainza
«Tepmockan-2»

16. | CnekTpomeTp aToMHO-a0copOITMOHHBIN «MI'A-915»

17. | Menbauna naboparopnas JIM 202

18. | Dunekrponeur SNOL 7.2./1100

19. | Cucrema xanmusipaoro 3ekTpodopesa Kanens-105

20. | Anamuzatop xunkoctu «®JIFOOPAT-02-3M»




Pabouas mporpamMma JuCHHUIUIMHBL «TepMOAMHAMUKA W MOJEKYJISPHO-KMHETUYECKasT TEOPHS
HEOOpaTUMBIX IIPOIIECCOB»_COCTaBjeHa B cOOTBETCTBUU ¢ TpeboBanusimu OGI'OC BO no HanpapiieHHIO
noarotoBku 04.04.01. Xumus (ypoBeHb MarucTparypbl), YTBEP)KIEHHOIO IpHUKa3oM MHHHCTEpCTBa
oOpasoBanus 1 Hayku Poccuiickoit @enepanun ot «13» uromst 2017 1. Ne 655

[Tporpammy cocTtaBuia:

K.T.H., ipodeccop kadeapsl XUMUH /Apuakosa P.JI./



Pabouast mporpamMma yTBepkacHa Ha 3aceaHUU Kaeapbl XUMUH

[Tpotokoun 3acenanus Ne _ 10 oT « 21 » w™ad 2024 .

PaGouas mporpamma ogo0peHa yaeOHO-METOIMIECKUM COBETOM

XUMHUKO-OMOJIOTHYECKOT0  haKylibTeTa

IIpotokon 3acemnanuss Ne 10 oT « 22 » Mag 2024 r.




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

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




