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Pabouas mporpamma aucuuruinael b1.5.08 «BBenenue B TepMonmHamMHKy» pa3zpaboTaHa B
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Pabouas mporpamMmma JTUCHUILINHBI «BBECHHE B TEPMOIUHAMUKY» YTBEPXKICHA HA 3aCEIaHUH
kKadeapsl (pa3paboTunka) GuU3HIecKo XuMUU MPOTOKOI Ne 22 ot 26 urons 2017 r.
3aBenyronuii kageapoit pusnueckont xumun, 3adononkuii B.H.
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3aBeayromuii kadenpoit, 3adbononkuii B.1.
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[Tpencenarens YMK ¢akynbrera T.I1.CTOopoxkeHko

PernieH3eHThI:
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texuosioruit B xumun ®I'bOY BO «KybaHckuit rocy1apCTBEHHBIM YHUBEPCUTET», KaHI.
xuM. Hayk @.A. Konokosnos.



1. ]_le.]'ll/l H 3aJaY1 U3YUYCHUSA TUCHUIIJINHDBI

1.1. Hesas Aucuumiannbl «Benenne B TEPMOAMHAMUKY» COCTOUT B (POPMUPOBAHUH Y
CTYAEHTa CUCTEMbI IPEJCTABICHUNA O KaUeCTBEHHBIX M KOJUYECTBEHHBIX 3aKOHOMEPHOCTSX
IPOTEKaHUs TEPMOJMHAMUYECKUX IPOLIECCOB, B TOM YHUCIIE, XMMUYECKHX IPOLIECCOB Ha
OCHOBE TEPMOJIMHAMHUYECKOTO OIX0/a.

1.2. 3amaun AUCHUILINHBI

N3yuenne OCHOBHBIX 3aKOHOB TEPMOJAMHAMUKH M MPUMEHEHHUE STUX 3aKOHOB IIPU
pEIIeHNH KOHKPETHBIX XUMHUYECKHX IMpoOieM. YMEHuEe NPUMEHATb OCHOBHbBIE 3aKOHBI
TEPMOJMHAMUKH, JIPYTUX ECTECTBEHHO-HAYUYHBIX JUCIHUIUIMH JJii PacyeTOB TEIJIOBBIX
3¢ (PeKTOB XMMUYECKUX peaklui, YMEHHUE IOJIb30BAThCSl COBPEMEHHBIMU CIIPABOYHUKAMU
TEPMOJMHAMUYECKUX JIAHHBIX JUIA BBIYMCICHHS KOHCTAHT pPaBHOBECUS M APYIHX
TePMOJAMHAMUYECKUX BelUurH. OBNaJieHHEe HaBBIKAMH OOpaOOTKH PE3YJIbTATOB HAyYHBIX
3KCHEPUMEHTOB C IIOMOIIbIO COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUM.

B xome oOydeHus NOHDKHA HAWTH OTPAKCHHWE W BBINAIOMIASCS POJb PYCCKUX U
COBETCKHMX YYEHBIX B pa3BuTuu TepMoauHamuku — M.B. Jlomonocosa, I'.M. I'ecca,
H.H. bexerona, J[.11. Menneneena, JI.I1. Konosanosa, H.H. Cemenosa u ap.

[Ipy mpakTU4EeCKOM MPOBENCHUU TEPMOJAUHAMUYECKUX PACUETOB OOJNBIIYIO MTOMOIIb
OKa3blBaeT NpPUMEHEHHWEe B  Yy4eOHOM Tmpolecce KOMIBIOTEPOB,  HCIOJIb30BaHUE
KOMIIBIOTEPHBIX MPOTpamMM AJis TUMUYHBIX (U3UKO-XUMHUECKUX pacueToB. [lepeuncneHHbie
3a/1a49¥ JIOJDKHBI CTOCOOCTBOBATH (DOPMHUPOBAHHMIO COBPEMEHHOTO DaKaiaBpa XMMHUH.

1.3 MecTo AucuuiuinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

Jucuuumza b1.5.08 «BBenenne B TepMOIMHAMHKY» OTHOCHUTCS K 0a30BOM uyacTh
bnoka 1 ucuumnuunsl (Monynu) yuebHoro miaHa HanpasieHus 04.03.01 Xumus. Uzyuenue
JUCIUIUINHBI «BBeneHne B TEPMOAMHAMMKY» IPOUCXOAUT OJHOBPEMEHHO C H3YYEHHEM
muctumine: b1.6.05 «Maremartuka», b1.6.06 «Mudopmarukay, b1.5.07 «®uzuka», b1.5.12
«Heoprannueckas xuMusi». 3HaHUS, IPUOOPETEHHBIE TIPU OCBOCHUH JUCIUILIMHBI «BBeneHue
B TEPMOAMHAMMKY», MOTYT OBITh HCIHOJB30BaHbl Npu u3ydeHuu gucuuruimH: b1.b.13
«Ananmutnueckas xumus», bl.b.14 «Oprannueckas xumusi», b1.b.15 «®usnueckas xumusn»,
b1.b.16 «XUMHYECKHE OCHOBBI OMOOTUUECKUX MPOLECCOBY, b1.b.17
«Bbicokomonekynspable coenuHeHus», bl1.b.18 «Xumnueckas TtexHomorus», b1.5.20
«KomnongHass Xumus», NPOXOXKACHUHM IPOU3BOACTBEHHON, NPEIJAUIIIOMHON IPaKTUKH,
HAy4YHO-UCCIIEIOBAaTENIbCKOM  pabOThl,  BBINOJHEHUHM  KypCOBOM M BBIIYCKHOM
KBAJTM(PHUKAIIMOHHOHN paboThI.

1.4 Tlepeyennb MJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHUS MO AMCUMILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHMPYEMBIMHM pe3yJbTAaTaMH OCBOCHHSI 00pa3oBaTeIbHOM
NporpamMmmbl

W3ydyenne pnaHHONW y4eOHOW IUCIUIUIMHBI HAIMpaBIeHO Ha (QOPMHUpPOBAHUE Y
obygaronuxcs cnenyromux kommerennuii: OIIK-1; OI1K-3, TTK-5.

No HNunexc Conepxanue B pesynbpTaTe nzydeHus: yueOHON UCIIUTUTMHBI
g | KoMmeT KOMITETEHITHH o0yJaronuecs JOKHbI
" | eHIum (wm e€ yacTn) 3HATh YMeTh BJIA/ICTH
1 OIIK-1 | crtocoOHOCTBIO Mertoabl PaccuntreiBaTh Metomamu
WCITOJTh30BATh HaIUCAHUS TEIUIOBbIE pacuéra
MOJTy4YeHHBIC TepMOXUMHUYECK | 3 (HEeKThI TEIJIOBOTO
3HAHUSA VX YPAaBHEHHH | XUMHYECKHUX ¢ dexTa
TEOPETUUECKUX peakuui XUMHUYECKON
OCHOB peaxkuuu no
byHIaMEeHTaJIbHBI TaOJIMYHBIM




No Nunekc Conepxanue B pesynbrate n3yueHus: yaeOHON AUCIUATIIMHBI
oy, | €oMmeT KOMIICTCHITUH o0yuarouuecs J0JKHBI
CHIUU (nm e€ yacTu) 3HATh YMeTh BJIA/IETh
X pa3ziesnoB JAHHBIM O
XUMUH TIPU TEIUIOTaX
pelieHun o0pa3oBaHUs U
npodeccuoHabH CrOpaHus
BIX 3aJ1a4 BEIIECTB
2 OIIK-3 | cnocoGHOCTBIO Tepmogunamu- | OnpenensTs HaBpikamu
UCIIOJIb30BATh YecKHUe METOJbI | HAaIpaBJICHUE TEOPETUYECKOTO
OCHOBHBIC OTIFICAHHUS CaMOIIPOU3BOIIb | U
3aKOHBI XUMHUYECKOTO HOTO JKCIIEPUMEHTAI
€CTECTBCHHOHAYY | PaBHOBECHS POTEKAHUS BHOTO
HBIX JUCLUILINH B XUMHYECKON UCCIIEJIOBAHUS
npodeccuoHalIbH peakiu B
O e TENbHOCTH CTaH/IaPTHBIX
YCIIOBUSAX
3 [1K-5 CIOCOOHOCTBIO OcHoBHI pabothl | [IpeacraBisaTe MeTtomamu
MOJIy4aTh U Ha TaHHBIC C | perucTpanuu ¥
o0OpabaTbIBaTh MIEPCOHAILHOM | MCTOJIb30BaHUE | 00pabOTKH
Pe3YIIBTATHI KOMITBIOTEPE M COBPEMEHHBIX | PE3YJIbTATOB
HAYYHBIX KOMIBIOTEPHBIX | XUMHYECKHX
IKCIIEPUMEHTOB C TEXHOJIOTHH IKCIIEPUMECHTOB
MTOMOIIBIO
COBPEMEHHBIX
KOMIIBIOTEPHBIX
TEXHOJIOTHI

2. CTpyKTYypa M cofiep:KaHue JMCHUIIIHHbI
2.1. Pacnipenesnenne TPy10eMKOCTH JMCHHUILJIMHBI 10 BUAAM padoT
OOmast TpyJJOEMKOCTh JUCHHUIUIMHEI «BBeeHnEe B TEPMOIUHAMUKY» COCTaBISET 4 3ad.ell.
(144 yaca), ux pacrpezeseHue 0 BUAaM padOT MPEICTABICHO B TAOIHIIE

CemecTpbl
Bun yuebHoit paboTbl Beero (gackl)
4acoB

1
KonrakTHas padora, B TOM YHcIe:
AyauTOpHBIE 3aHATHS (BCEro):
3aHATHS JIEKIIMOHHOTO THUIIA 36 36
JlaGopaTopHble 3aHATHS 36 36
3aHATUS CEMUHAPCKOTO TUIA (CeMHUHAPBI, IPAKTUYECKHE
3aHSTHUS) i i
Nnas koHTaKkTHasA padora:
KonTpons camocrositensHoi pabotsl (KCP) 2 2
[Tpomesxxyrounas arrecrauus (MKP) 0,3 0,3
CamocrosiTesibHasi paboTa, B TOM YHcJIe:
[TpopaboTka yuyeObHOro (TeOpeTUYECKOro) MaTepuana 18 18
IToAroToBKAa K TEKYIIEMY KOHTPOJIIO 16 16
KoHTpoJnb:




IToaroToBKa K 3K3aMeEHY

O01mas Tpya0eMKOCTh

35,7 35,7
yac. 144 144
B TOM 4YHCJie KOHTAKTHAs 743 743
padora
3a4. eJ] 4 4

2.2 CTpyKTYypa QM CHUILIMHBI:
Pacnipenenenne BUAOB ydeOHOM paboOTBl M HUX TPYAOEMKOCTH II0 pasjaeiam
JUCIUTUIAHBI.
Pa3nens! qucuuniuuHel, u3yyaemele B | cemectpe

No KonuuecTBo yacos
- AynuropHas CamocTosrenb
pas- HanmenoBanue pasnenon
nena Bcero pabota Has paboTa
JI 113 JIP
1 OCHOBHbBIE OHSTHS 18 5 0 5 6
TEPMOJIMHAMHUKH.
2 IlepBoe Hauano 20 8 0 5 6
TEPMOAUMHAMUKU. TepMoXuMusl.
3 Bropoe Hauaino 29 8 0 8 6
TEPMOJAMHAMUKH. DHTPOIIHUS.
Tperbe HauaoO
4 TepMoauHaAMUKU. DYHKIUU 22 6 0 8 8
I'u66ca, I'enpMronsia.
5 OCHOBBI TEpPMOAMHAMUKHI 24 8 0 8 8
XUMHUYECKOTI0 PABHOBECHSI.
Hmoeo no oucyuniune: 106 36 0 36 34
2.3 Coaeprxanue pa3aeaoB JUCHUIIHHBI:
2.3.1 3ansATH JeKIMOHHOTO0 THIIA
Ne HanmMeHnoBanue Conepanme paszena ®opMa TeKyLero
paszena KOHTPOJISI
1 2 3 4
1. OcHOBHbIE Tepmonunamuueckue cuctemsl. OcHoBubie |JIP, KP
MTOHSTHUS MOHATHUS U onpeeneHust. KoopauHatel u
TEPMOJMHAMUKH. |[[IOTEHUMAJIbl TEPMOJIMHAMUYECKUX CUCTEM.
O06o0menHas padora. YpaBHEHUS
cocrosanus. HyneBon 3akoH
TEPMOJUHAMUKH (3aKOH TEPMUYECKOTO
paBHOBECHS).
2. IIepBoe Hauano BHyTpeHHss SHEpTHsl, SHTAJIBIINS. JIP, KP

TEPMOANHAMUKH.
Tepmoxumus.

MaremaTtnueckue u pu3NIeCKue CBOUCTBA
BHYTPECHHEH SHEPTUH, SHTAIBITHHN, TETUIOTHI
u paboTsl. 3akoH ['ecca u ero ciencTsus,
pacueT TerIoBbIX 3PPEKTOB XUMUYECKUX
peaKIuii Ipu CTaHIAPTHBIX YCIOBUSX.
3aBUCHMOCTB TEIIOBOTO 3 dekTa




XUMHUUYECKUX PEAKIIUI OT TEMIIEPATYPHI.

3akon Kupxrodda.

3. Bropoe nHagano YpaBHEHHS BTOPOTO Havala JIP, KP
TEPMOJMHAMUKHU. |T€PMOJUHAMUKUA. DHTPONUS KaK QyHKIUs
OHTpomnus. COCTOSIHUSI M1 METO/IbI €€ BHIYMCIICHUS.

HepasencrBo Knaysuyca. Usmenenue
SHTPOIHH B U30JUPOBAHHBIX U
aarabaTHYEeCKUX CUCTEMaX.

4, Tperbe Hauano [Mpunuun nHenmoctmxumoctu abcontorHoro|JIP, KP
tepmoanHamMuku. (Hyns. [locrymar [lmanka. OO6oOmieHHOE
Oynkiuu ['nb6ca, |ypaBHEeHHE MEpPBOrO M BTOPOro Hayaia
I'enbmronsua. TEPMOJIMHAMUKH.

Oneprus ['nb6ca, sneprus I'enpMrobia.
VYcnoBus paBHOBECUSI U KPUTEPUU
CaMOIIPOU3BOJIBHOTO MPOTEKAHUS
MIPOLIECCOB B U300apHO-U30TEPMUUECKHUX U
M30XOPHO-U30TEPMUYECKUX YCIOBUSIX.

5. OcHOBBI XHUMHYECKOE paBHOBECHE. 3aKOH JIP

TEPMOJMHAMUKH  |IeHcTBYrOUX Macc. [Ipuamun Jle-
XUMHUYECKOTO [ITatense — bpayHna.
paBHOBECHSI.
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
CemuHapckue 3aHITHS — HE IPEAYCMOTPEHBL.
2.3.3 JIaGopaTopHbIe 3aHATHS
No Hamveroparne HaumenoBanue nabopatopHbix paboT Popma TekyIiero
paszena KOHTPOJISI
1 2 3 4
OcHOBHBIE IOHATHS 1. Onpenenenrie OTHOIICHUS Cp/Cy JIP
TEPMOJAMHAMMKH. METOJIOM CTOSTYEH 3ByKOBOM BOJIHBI.
IIepBoe Hauano
TEPMOJUHAMUKH.
Tepmoxumusl.
Bropoe nauano 2. N3mepeHne n3MeHEeHHS JIP
TEPMOJNHAMUKHU. TEPMOAMHAMHYECKHUX ITapaMeTPOB
OHTpOMUS. 3JIACTUYHOTO MOJIMMEpA MIPH €T
PacTSDKEHUHU U CHKATHH.
Tperbe HaUaIo 3. 3mepenne TepMOIMHAMHYECKIX JIP
TEPMOJMHAMUKHU. MapaMeTpOB XUMUYECKON pEaKuu B
O®ynkuun ['nb60ca, raJIbBAaHUYECKOM DJIEMEHTE.
['enpMmrossa. 4. UccnenoBaHue peakiuy AUCCOLUAITIH
MOJIEKYJ BOJIbI, B YCJIOBHSIX BHELTHETO
BO3/JICHCTBUS HA TEPMOJIUHAMHUYECKYIO
CUCTEMY.
OcHOBBI TepMOIMHAMUKH (5. OnipesienieHne KOHCTaHThI JIP
XUMHUYECKOTO JUCCOLMAIMU THUIPOKCHUIOB METAJIIOB.
paBHOBECHSI.




2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBast pabota — He nnpenycMoTpeHa

2.4 IlepeyeHb Y4yeOHO-METOAUYECKOr0 oOOecHeYeHUsi Il CaAMOCTOSITeIbHOMH
padoThl, 00y4aIIMXCH M0 TUCHHUITINHE (MOTYJII0)

[TepedeHp yueOHO-METOIUIECKOTO 00ECIICUEHHUS TUCITUTIITHHBI

Ne Bun CPC T10 BBIMIOJIHEHUIO CAMOCTOSITETILHON paboTHI
1 2 3
1 |[Ipopabotka yuebnoro (1. bBymanoB, B. B. Xumuueckas TepMoIuHAMHKA
(TEOpPETHYECKOTO) [DnexTponHbIii pecypc]: yueb. mocodue / B. B. bynanos, A. .
MaTepuana MaxkcuMoB. - 3-¢ u3j., crep. - Cankr-IlerepOypr: Jlans, 2017. -

320 c. - https://e.lanbook.com/book/89932

2. baxwun, Hwukomait MuxaitioBuy. TepmomuHamuka Jyis
xuMHuKOB [Tekct]: yueOHuk mis cryaentoB By3oB / H. M.
baxwun, B. A. Banuenko, B. H. [TapmoH. - 2-e u3., mepepad.
u goi. - M. : Xumus : KonocC, 2004. - 416 c. - (YueOHUKH U
ydeOHbIC TTOCOOUS JIJIsl CTYACHTOB BY30B). - bubmuorp. : c. 416-
417.

3. benos, I'ne6 BurtanbeBnu. TepmonuHamuka [ IIeKTPOHHBIN
pecypc]: B 2-X 4.: y4eOHUK U MPAKTUKYM AJIs aKaJeMHUECKOTO
OakanaBpuata. Y. 1 / I'. B. Benos. - 3-e u3a., ucnp. u jgom. -

Mocksa: IOpaiit, 2017. - 264 c¢. - https:/biblio-
online.ru/book/2E7231EE-A291-461D-876C-
02EF3A8CCEBC

4. benos, 'ne6 ButanbeBuu. TepMoanHaMuka [DIE€KTPOHHBII
pecypc]: B 2-X 4.: y4eOHUK M MPAKTHUKYM JUIs aKaJIeMUYECKOTIO
OakanaBpuata. Y. 2 / I'. B. Benos. - 3-e u3x., ucnp. u jgom. -
MockBa: IOpaiit, 2017. - 248 c. - https:/biblio-
online.ru/book/60B89B1A-294F-438C-A343-07469F39205F
5. MeTtoanueckue peKOMEeHIalluu K OpraHU3aliy ayIuTOPHON
U BHEAyJUTOPHOM (CaMOCTOATENbHOM) pabOThl CTYAEHTOB:
Meroandeckue ykazanus / coct. T.II. Cropoxenko, T.b.
[lounnox, A.B. becnanos, H.B. Jloza. — KpacHonap:
Ky6anckuii roc. yu-1, 2018. 89 c.

2 |IlogroroBska k
BBITTOJTHEHUTO
71a00paTOpHBIX PaboT

1. Tpaktukym mno Qusnueckoil XuMuu. TepMOIUHAMUKA.
[Tekct]: yueOnoe mocobue musa crynentoB By3oB / [E. IL.
AreeB u np.]; nmox pen. E. II. Areesa, B. B. Jlynuna. - M.:
Axagemus, 2010. - 220 c.

2. Meronuueckrue peKOMEHJAlMK K OpTaHU3alK ayJUTOPHOM
U BHEAyAUTOPHOM (CaMOCTOSITENIbHON) pPabOThl CTYNIEHTOB:
Metoauueckue ykazanus / coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becnaioB, H.B. Jloza. — Kpacnonap:
Kyb6anckuii roc. yH-1, 2018. 89 c.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

st hopmupoBaHus MpoheCCUOHATBHBIX KOMIIETEHIIMH B MpoIlecce OCBOCHUS Kypca
UCIIOJIB3YETCS TEXHOJIOT U npodeccrOHaTBLHO-PAa3BUBAOIIETO o0y4eHus,

npeaycMaTpuBaromias — He

TONBKO TIepenady TEOpPeTHYECKOro MaTepualia, HO U



https://e.lanbook.com/book/89932
https://biblio-online.ru/book/2E7231EE-A291-461D-876C-02EF3A8CCEBC
https://biblio-online.ru/book/2E7231EE-A291-461D-876C-02EF3A8CCEBC
https://biblio-online.ru/book/2E7231EE-A291-461D-876C-02EF3A8CCEBC
https://biblio-online.ru/book/60B89B1A-294F-438C-A343-07469F39205F
https://biblio-online.ru/book/60B89B1A-294F-438C-A343-07469F39205F

CTUMYJIMPOBAHUE TO3HABATEIBHBIX JEUCTBUM CTYHEHTOB. YacTh JIEKLIMOHHBIX 3aHATUN
MPOBOJUTCS B opMe MpOOJIEMHBIX JEKIMA. B paMkax mabopaTopHBIX M IMPAKTHYECKHUX
3aHATUN MPUMEHSIOTCS METOJIbI TPOEKTHOTO OOYYEHHsI, UCCIIEIOBATEILCKIE METO/IbI, METO/I
KOHKPETHBIX CHTyaluii. B mporecce caMOCTOSATENbHON JCSITEILHOCTH CTYAEHTBI YTIyOmsSIoT
W PacHIMpsIOT TEOPETUUECKUE 3HAHUSI, PElIaloT pacu€THbIC 3aJadyM, TAKXKE 3aJaHus, HE
TpeOyromue pacdyéroB, HO JUIsI BBINOJHEHUS KOTOPBIX HEOOXOJMMO TIIyOOKOE 3HaHUE
COOTBETCTBYIOLIETO TEOPETUYECKOIO pa3jena.

J{nst i1 ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMU 3J0POBbsl MPEIYCMOTPEHA OpraHu3anus
KOHCYJIbTAIIMH C UCIOJIb30BAHUEM AJIEKTPOHHOMN MOYTHI.

Konuu
Bun 3anarTus Hcnosb3yeMble MHTEpaKTUBHBIE
Cemectp €CTBO
(JI, ITP, JIP) 00pa3zoBaTesbHbIC TEXHOJIOTUH
4acoB
1 JIP becennr 4
Pa3bop cutyanuit 12
Pabota B MasbIx rpynnax 8
Umoezo: 24

4. OuneHoOYHbIe CpeACTBA [JI1 TEKYIIero KOHTPOJISI YCIeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlUN
4.1 ®oHJ OLIEeHOYHBIX CPE/ICTB /IS MPOBeJeHHs TeKyIlel aTTecTalun

[Ipumepbl BapuaHTOB KOHTPOJIBHBIX paboT

BAPUAHT KOHTPOJIBHOM PABOTHI Ne 1.
110 Kypcy «BBelieHrne B TEpMOIMHAMUKY»
1o Teme «llepBbIil 3aKOH TEpMOAVMHAMUKH. TEepMOXUMHUS»

1. Beiuucnure KOHEUHYIO TeMIeparypy oOpaTtumoro aauabartuueckoro pacmupenus 100 T
aprona ot 10 10 50 i1; HauanbHas Temnepatypa 25 °C.

2. Cranjapthas sHTanenus cropanus AH%gs TBepnoro madranuna (CioHs) pasna — 1231, 6
kKkan-Monb . Ilpomyktsl cropamms — CO2 m xuakas Bojga. Haifnure cTammapTHyRO
SHTATBINIO 06pa3oBanus HadTanuna npu 25 °C.

3. Paccunraiite TemnoBoii addext peakruu npu Temmeparype 250 °C s peaxiuu

C (rpadur) + CO2 (ra3z) — 2CO (ra3), uCHOIB3YsI CIPABOYHBIEC TaHHBIE.

BAPUAHT KOHTPOJIBHOM PABOTHI Ne 2.
10 Kypcy «BBelileHne B TepMOAMHAMUKY»

o TeMe «Btopoii 3akoH TepMmoanHamMuku. DyHnaMmeHTanbHbIe ypaBHeHus [ 160ca.
XUMHYECKHUHU ITOTEHITAAID)

1. Onpenenute AS 11 M300apHUecKOro HarpeBaHus 5 Moneii azota ot 200 10 1000 °K,
Cp=6,4492 + 1,4125 - 10°T - 0,807- 107T2.

2. Ilpoyecc A: 1 Monb OJHOATOMHOTO HJIEATHLHOTO Ta3a PACIIUPSETCS HW30TEPMUYECKH B



BaxyyM rpu 300 °K ot HauansHoro oowema 10 11 10 koHeuHoro oobema 20 1.

Ipoyecc B: 1 Mok 3TOTro ra3a pacmmpsiercs u3oTepMudeckn u ooparumo npu 300 °K or
oobema 10 11 10 o6vema 20 .

a) Jlns kaxaoro mporecca paccunraiite g, w, AU, AH, AF, AG.

0) Omnwmmure mporecc, Omaromapsi KOTOPOMY ra3 MOT Obl BO3BPAaTHTHCS B HMCXOIHOE
COCTOSIHUE Tocie Kaxkaoro u3 mporeccoB A u b. [lokaxure, Kak OKpyKaromas cpeaa
MOYET OBITh BO3BpAIIEHA B MCXOJHOE COCTOSHHE IOCIE OAHOTO M3 MPOLECCOB M MOYEMY
OHa HE MOKET OBITh BO3BpAIIICHA B HCXOTHOE COCTOSHUE MOCIIE IPYTOTO MpoIecca.

3. Mg peakiuu CO(1) + SOz (1) «»> CO2(T) + SO2(T)

AH’2s = -44,14 xxan u AG%9s = -44,72 xxan. Onpememute: a) AG s u 6) K305
[Ipeamnonoxure, uTo B mHTEpBane 298-398 °K AC°, =0.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBeIeHNs IPOMEKYTOUYHOH aTTeCTAlMH
Bormpocs! k 3x3aMeny:

1. OcHoBHbIE  TOHATHS W omlpeneieHus. TepmMoaMHaMuyeckass  cHUCTEMA.
N3onupoBaHHast, OTKPBITasi U 3aKPBITAsi CHCTEMBI.

2. Ilpouecc u cocrossHue. @DYHKIUS  COCTOSHUS.  YpaBHEHHE  COCTOSHUS
TEPMOJIMHAMHUYECKON CUCTEeMBbl. IHTEHCHBHBIE U SKCTEHCUBHBIE CBOMCTBA.

3. KoopauHathl v MOTEHIIUANIBI TEPMOJANHAMUYECKON CUCTEMBI JIJISl Pa3IUYHBIX BUIOB
B3aUMO/ICHCTBUS.

4. Pabota B paBHOBECHBIX, KBa3UPABHOBECHBIX U HEPABHOBECHBIX MPOIECCAX.

5. DHTanpnMsl M BHYTPEHHsAs SHeprus. Pacu€r u3MeHeHus BHYTpEHHEW 3Hepruu u
SHTAJIBIINU TPY HAIPEBAHUU BEIIECTB B IIMPOKOM JIMana30He TeEMIIepaTyp.

6. MctunHas, cpenHss TEIUIOEMKOCTh, N300apHas, H30XOpHas TermnoéMKocTH. CBs3b
M300apHON U U30XOPHOMN TEMIIOEMKOCTH.

7. B3auMocBs3b TEIUIOEMKOCTEH ¢ BHYTPEHHEH SHEpruel U SHTaIbIIUEH.

8. Ilepoe Hauamo TepmonuHamuku. CBoiicTBa momHoro auddepennmana u GyHKIuuA
COCTOSIHUS.

9. 3akoH ['ecca, ciIeICTBHUSA U3 HETO.

10. Mertonbl pacuéra TEemIoBBIX 3((HEKTOB XUMHUECKHX PEAKLUH MO SHTAIBIUAM
00pa30BaHMs U 10 TETJIOTaM CTOPAHHUS.

11. Meronbl pacuéra TEmIOBBIX YPPEKTOB XUMUUYECKUX PEAKIMH 110 SHEPTUAM CBSI3U
U METOJOM KOMOMHHPOBAHUS XUMUYECKUX PEaKLUH.

12. 3aBucumocth TemIOBOro s¢¢eKTa peakuud OT TeMIeparypbl. YpaBHEHUE
Kupxroda, ero BbIBOI.

13. UnrerpanbHas u uddepennuanbHas ¢Gopmbl  ypaBHeHus Kupxroda, wux
IpUMEHEHUeE JJi pacuéTa TEPMOJUHAMUYECKUX BETHYMH.

14. Bropoe Hauasio TEPMOJAUHAMUKH.

15. O600meHHOE YpaBHEHHE MTEPBOTO U BTOPOTO Havajaa TEPMOJUHAMHUKH.

16. Ilpomeccel caMONIPON3BOJIbHBIE M HECAMOIIPOU3BOJIEHBIE.

17. DOurponusi.  VI3MeHeHHe  OSHTPONMHM B  CaMONPOU3BOJBHBIX  IpOIECCax,
HECaMOIIPOU3BOJIBHBIX IPOLECCAX U B PABHOBECHUU B M30JMPOBAHHOW CHUCTEME U B CUCTEME,
KOTOpasi MOKET OOMEHHBATHLCSI SHEPTUEH C OKPYKAIOIIEH cpesioi B (OpPME TETIOTHI.

18. BeluucieHue 5SHTPONUMU B PaBHOBECHBIX IIpoleccax: (ha3oBoro mepexosa,
HarpeBaHus BEILECTB B U300apHBIX U U30XOPHBIX YCIOBUSX.



19. BrluniceHue DHTPOMHH B  PABHOBECHBIX MPOIECCaX: H30TCPMUUYECKOTO
pacuIMpeHus, Py CMEIIEHUH ra30B, He BCTYMAIOIINX B XMMUYECKYIO PEaKIIHIO.

20. CraTucTUYeCKHid CMBICI SHTpONUHU. Y paBHeHue bonpumMana.

21. Tperbe Hauano TepmoanHamuku. [Toctynar [Tnanka. TemmoBas Teopema HepHcra.

22. Pacuér abCONOTHBIX SHTPOIHUH.

23. Oynknusa ['ud6ca.

24. Oynkuus ['enpMrosbia.

25. 3menenne  ¢ynkumm  ['mGbca B caMONpPOM3BOJBHBIX  IPOIIECCAX,
HECaMOTIPOU3BOJIBHBIX MPOIIECCaX U B PABHOBECHH.

26. M3menenne ¢yukuuu [enpMronbia B CaMONpPOM3BOJBHBIX — Ipolieccax,
HECaMOTIPOU3BOJIBHBIX MPOIIECCaX U B PABHOBECHH.

27. Pacuér wm3smeHenus ¢yHkuun ['mb6Oca B paBHOBECHBIX IIpolieccax: (a3oBOTO
Mepexo/1a, HarpeBaHusl BEIIECTB B N300aPHBIX M H30XOPHBIX YCIOBHSIX.

28. Pacuér wu3menenuss ¢yHkuuu [mO06ca B paBHOBECHBIX  IpoIlleccax:
HU30TEPMHUUYECKOTO PACIIUPCHHSI, TPU CMEUICHUH Ta30B, HE BCTYMAIOIIUX B XUMHUYECKYIO
PEaKIuIo.

29. Pacuér usmeHeHus QyHKIuH [ eIbMroyiblia B paBHOBECHBIX IMporieccax: (a3oBoro
nepexo/ia, HarpeBaHusl BEIIECTB B M300apHBIX M U30XOPHBIX YCIOBHSIX.

30. Pacuér wu3menenuss ¢yHKUMM [enpMronpna B PAaBHOBECHBIX —IPOIECCAX:
M30TEPMUYECKOTO PACIIUPEHHS], MPU CMEUICHHH Ta30B, HE BCTYIMAIOIUX B XHUMHUYECKYIO
PEaKIHIo.

31. IlonsATHE O XMMHUYECKOM paBHOBECHH. 3aKOH JeicTByromux mace. [lpunnun Jle-
[ITaTense — bpayHa.

IIpumep Ouera K IK3aMeHy

Ky6anckuit rocyjapcTBEeHHbIN YHUBEPCUTET
@DaxkynpTET XUMUU U BBICOKUX TEXHOJIOTHI
Kadenpa puznueckoit xummu

DK3aMeH 1o Kypcy «BBegeHue B TEpMOJIMHAMUKY
buier Ne 1

1. TepMOI[I/IHaMI/I‘leCKaH cuctema. OCHOBHEBIC IIOHSATHS U OIIPCACIICHUS. I/ISOJ'II/IpOBaHHaH,
OTKpBITAaAd U 3aKpbITasA CUCTCMBI.

2. X¥MHAYECKHUI MNOTCHIIMAI. 3aKkoH IICIZCTB}GOH.IHX Macc, €ro BBIBO.

3aBenyroumii kadenpoit
(bU3UIECKON XUMHUH B.N.3a6omorkmii

S. IlepeyeHb OCHOBHOM W JONOJHHUTEJIbHON y4eOHOH JUTEPaTypbl, HEOOXO0AUMOIT
JJIS OCBOEHM S JUCUMILIMHBI (MOXYJIS)

5.1 OcHoBHas UTEparypa:

1. bynanos, B. B. Xumuyeckas tepMoawHamMuKa [DNEKTPOHHBIA pecypc]: yueo.
nocobue / B. B. bynanos, A. . MakcumoB. - 3-¢ u3n., crep. - Cankr-IletepOypr: Jlans,
2017. - 320 c. - https://e.lanbook.com/book/89932.

2. baxun, Hukonait Muxaiinosuy. TepMmonuHamuka st XUMHKOB [Tekcrt]: yueOHUK
Jutst cTyieHToB By30B / H. M. baxwun, B. A. IBanuenko, B. H. [TapmoH. - 2-e u3n., mepepal. u
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nor. - M. : Xumus : KonocC, 2004. - 416 c. - (YueObHuku u ydeOHbIe TOCOOUS TS CTYIEHTOB
BY30B). - bubnuorp. : c. 416-417.

5.2 JlononaHUTENIbHAS TUTEpATYpa:

1. benos, I'me6 BurtanseBnu. TepmomuHamuka [DIEKTPOHHBIA pecypc]: B 2-X H.:
y4eOHMK M MPaKTHUKYM JUIs akajemuueckoro Oakamaspuata. Y. 1 / I'. B. benos. - 3-e u3n.,
ucnp. u jgomn. - Mocksa: HOpaiit, 2017. - 264 c. - https://biblio-online.ru/book/2E7231EE-
A291-461D-876C-02EF3A8CCEBC

2. benos, I'ne6 BuranbeBuu. TepMoamHamuka [DIEKTpOHHBIA pecypc]: B 2-X H.:
y4eOHMK M MPaKTHUKYM JUIs akajemMudeckoro Oakanaspuata. Y. 2 / I'. B. benos. - 3-e u3n.,
ucnp. u jom. - Mocksa: FOpaiit, 2017. - 248 c. - https://biblio-online.ru/book/60B89B1A-
294F-438C-A343-07469F39205F

3. Ipaktukym no ¢usuueckoir xumun. Tepmonunamuka. [Tekct]: yueOHoe mocoOue
st cryneHTtoB By3oB / [E. I1. AreeB u np.]; mox pen. E. I1. Areea, B. B. Jlynuna. - M.:
Axanemus, 2010. - 220 c.: ui.

5.3. llepuoauyeckue U3AaHUS:
1. XKypnan ¢puszndeckoit XuMuu

6. Ilepeuenb pecypcoB HHGPOPMANUMOHHO-TEJEKOMMYHMKALMOHHON CeTH
«HTEepHET», HEOOXOTMMBIX [IJIsl 0CBOEHUS THCIUTLIMHBI (MOTYJI51)

1. DnexTponHas OubnuoreyHas cucteMa uznarenscrea "Jlanp"

2. eLIBRARY — Hayunas AJICKTPOHHAS OoubIMoTeKa (Mocksa)
http://www.elibrary.ru/

3. Nature Publishing Group

4. Hayunas snekrponHas oubmuoreka (HOB)

5. Scopus - MynbTHANCHUILITMHAPHAs pedepaThBHAs 6a3a JaHHbBIX

6

7

. DnextpoHHas oubnumoreynas cucreMa BOOK.ru
. Komnekuust xypHanos nznatenbcta Elsevier Ha noprane ScienceDirect

7. Metoanueckue yKa3aHusi Ui OOYYAKIIUXCH MO OCBOCHUIO JIHCHMILIUHBI
(Mmonmy.Jist)

YcmneniHoe OCBOCHHE HUCITUILIAHBI npeanojara€t akKTHBHOC, TBOPYECKOC Y4YaCTHC
CTYACHTA IyTCM HHaHOMepHOﬁ, MMOBCEOHEBHOM pa6OTBI.

OO61mure peKoMeHIaIuu
W3ydyeHre AUCHMIUIMHBL CJlEeNyeT HayuHaTh C MpopaboTKu pabdouell IporpaMmbl,
oco0oe BHUMaHHUE, yIIelisis eJIsIM U 3a/laduaM, CTPYKTYPE U COJIEPKaHUI0 Kypca.

CamocrosiTenbHast paboTa MPOBOJUTCS € LENbIO YTIyOJIeHHs 3HAaHUM MO JUCIUILINHE
U TIPEyCMaTpHUBAET:

- YTEHUE CTYJCHTaMH PEKOMEHJOBAaHHOW JMUTEPATypbl U YCBOCHUE TEOPETHYECKOIO
MaTepuaia JUCLUILINHEI,

- IOATOTOBKY K J1a00paTOPHBIM 3aHATHSM;

- paboty ¢ lHTepHET-UCTOUHUKAMU;

- IOATOTOBKA K DK3aMEHY.

[TnanupoBaHKe BPEMEHU HA CAMOCTOSTENbHYIO paboTy, HEOOXOJMMOro Ha M3y4YEeHUE
HACTOSIILEH AMCLUUIUIMHBI, CTYIAEHTaM JIydllle BCEro OCYLIECTBIATh Ha BECb CEMECTD,
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IpelycMaTpuBas IPpU 3TOM PETYJISIPHOE MOBTOPEHHME NMPOWJAEHHOrO Marepuana. Marepuai,
NOJYYEHHBIM Ha JIEKUUAX, HEOOXOOUMO pEryjsipHO JOINOJHATb CBEACHUSIMH U3
JUTEPATyPHBIX HCTOYHUKOB, IPUBEACHHBIX B paboueil mporpaMMe TUCIUILTHHBL.

Pabora ¢ koHCIEKTOM JEKIUI

[IpocMOTpUTE KOHCIEKT Cpa3y MOCIEe 3aHATUH, OTMEThTE MaTepHall KOHCIEKTa
JIEKLMM, KOTOPBIM BBI3BIBAECT 3aTPyJHEHHUs JJs oHUMaHuA. [lonpiTaiitech HAUTH OTBETHI Ha
3aTPYyIHUTEIBHBIE BOIIPOCHI, HCIOJIb3YSl PEKOMEHAYEMYIO JUTeparypy. Eciin camoCcTosTENBRHO
HE yJanock pazoOparbcsi B MaTepuaie, cpopMyaupyiiTe BOpockl U 00paTUTECh 3a TOMOIIbIO
K TIPEroJaBaTei0 Ha KOHCYJIbTAlMU WM OJbKaiined Jekuuu. PeryiaspHo oTBOaUTE BpeMs
JUIsl TIOBTOPEHMSI TIPOMJAEHHOTO MaTepuaa, MpOBEpsisi CBOU 3HAHUSA, YMEHHUs M HAaBBIKU IO
KOHTPOJIbHBIM BOIIPOCAM.

Brinonnenue madbopatopHbix padboT

Ha 3anatuum nomnyuute y npenojaBareis rpauk BbIIOJIHEHUs Ja00paTOPHBIX padoT.
[TonyuuTe Bce HeoOxoauMoe MeToanueckoe obecneuenue. Ilepen nocemenuem nabopatopuu
U3y4UTE€ TEOPHUIO BOMPOCA, NPEANONIaraéMoro K HCCICIOBAHUIO, O3HAKOMBTECH C
PYKOBOJICTBOM I10 COOTBETCTBYIOIEH paboTe U MOATOTOBHTE MPOTOKOJI MPOBEACHUS paboTHhI,
B KOTOPBIN 3aHECUTE:

— Ha3BaHue paboThl;

— 3arOTOBKH TaOJHMIL JJIS 3aII0THEHUS SKCIIEPUMEHTATBLHBIMU JTAHHBIME HAOIIOACHU;

— ypaBHEHHUS XMMHYECKHX PEaKIHi MpPEeBPalICHUH, KOTOpbIE OYIYyT OCYIIECTBICHBI
IIPU BBINOJIHEHUH SKCIIEPUMEHTA;

— pacueTHble (POPMYIIBI.

OdopmieHne OTYETOB JOMKHO TIPOBOJUTHCA TIOCIE OKOHYaHUA palbOThl B
nabopatopun. Jlns TOATOTOBKM K  3allUTe OT4YeTa CleAyeT MpOoaHaIU3UpOBaTh
OKCIIEPUMEHTAIBHBIE PE3yNbTAaThl, COMOCTABUTh HMX C W3BECTHBIMH TEOPETUYECKUMHU
MOJIOKEHUSAMH, CHPAaBOYHBIMU WM JIUTEPAaTYpPHbIMU JIaHHBIMH, OOOOIIUTH pPe3yIbTaThl
WCCIIEIOBAaHMIA B BUJIE BHIBOJIOB IO paboTe, IOJrOTOBUTH OTBETHI Ha BOTIPOCHI, TPUBOJANMEIC B
METOAMYECKHX YKAa3aHUAX K BBIIIOJIHEHHUIO JJAOOPATOPHBIX padoT.

Meroanueckue peKOMEHAALMH IIPENOJaBaTENAM 10 METOAUKE IIPOBENCHNS OCHOBHBIX
BUJIOB Y4€OHBIX 3aHATUN

Jlexkunn

Metoanka yTeHus JIEKITUN

Jlex1uu SBASIOTCS OJTHUM U3 OCHOBHBIX METOAOB OOYYECHHUS 1O JUCIHUILTUHE, KOTOPHIE
JIOJIKHBI peIIaTh CIEAYIOIINE 3a1a4Uu:

— HW3JIOKUTh BAXHEHIIMN MaTepuall NIPOrpaMMbl Kypca, OCBEIIAIOIMIMI OCHOBHBIE

MOMEHTHI;

— Ppa3BUTh Yy CTYJICHTOB IOTPEOHOCTh K CaMOCTOSITENbHOW paboTe Hal ydyeOHOH U

HAay4YHOU JIUTEPATypPOU.

['maBHOM 3a1a4eil KaXX10M JIEKIIMU SBJISIETCS] PACKPBITHE CYIIIHOCTH TEMbI U aHATU3 €€
TJIaBHBIX MOJIOKEHUH. PekoMeHayeTcst Ha MepBoOM JIEKLIMU JOBECTH /10 BHUMAHUS CTYACHTOB
CTPYKTYPY Kypca M €ro pa3jienbl, a B JaJbHENIIEM yKa3bIBaTh HAaYaJI0 KaXI0ro pa3ziena, CyTh
U €ro 3aJayi, a, 3aKOHYMB H3JI0XKEHHUE, MOABOIUTH UTOT IO 3TOMY pa3zieiy, YToObl CBA3ATh
€ro €O CIEIYIOLIUM.

ConeprkaHue JEKIH

Conepkanue JIEKIHMA ompenenseTcss pabodeil mporpammoit kypca. HeoOxommumo,
9TOOBl KaXKAas JIEKIHS OXBaThiBala M HCYEpIbIBAlla ONPEACICHHYI0 TeMy Kypca |
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npezcTaBisiia coO0i TOTHYECKH BIOJHE 3aKOHUYEHHYIO paboty. Jlydine coOKpaTuTh TeMy, HO
HE JOIyCKaTh IIepepblBa €€ B TAKOM MECTE, KOIJa OCHOBHAs W€ CIIE IMOJIHOCTBIO HE
packpsbITa.

JlaboparopHble 3aHATHS

Metoauka poBeACHNUs 1TaOOPATOPHBIX 3aHITUI

Lensimu ipoBeieHUs 1a0OPATOPHBIX PAOOT ABIISIOTCA:

— YCTaHOBJICHHE CBsI3€M TEOpHUM C TPAKTHKOW B (opMe OSKCIEPUMEHTAIBHOTO

MOATBEPKICHUS MOJ0KEHUN TEOPUH;

— 00y4eHME CTYIEHTOB YMEHUIO aHAIU3UPOBATh MOIYYEHHbIE PE3YIIbTATHI;
— KOHTPOJIb CAMOCTOSITETILHON pabOThI CTY/IEHTOB IO OCBOSHHIO KypCa;
— 00y4eHne HaBbIKaM IPO(EeCCUOHATTLHOM e TEIIbHOCTH

[{enu abopaTOpHOTO MPAKTUKyMa JIOCTUTAIOTCS HAUTYYIIUM 00pa3oM B TOM CiIydae,
€CJIM  BBIIOJIHEHUIO JKCIEPUMEHTa IMpPEALIECTBYET ONpEICNICHHAas IOATrOTOBUTEIbHAS
BHeaynuTopHasi pabota. IlosTomy mnpemopaBaTens 00si3aH JOBECTH JO BCEX CTYJIEHTOB
rpaduK BBIOJHEHUS JIA0OPAaTOPHBIX paboOT ¢ TeM, YTOOBl OHHM MOTJIM 3aHUMATHCA
LeJICHAMPaBICHHON JOMAITHEN MOArOTOBKOM.

[lepen nHauanoM odepeaHOro 3aHATHUS IPENOJABaTENb JIOJDKEH YAOCTOBEPUTHCS B
TOTOBHOCTU CTYJIEHTOB K BBINOJHEHUIO Ja0OpaTopHOl paboThl MyTeM KOPOTKOTO
co0ecei0BaHUs U NMPOBEPKHU HAIMYUS Y CTYAEHTOB 3arOTOBJIEHHBIX IIPOTOKOJIOB IIPOBEICHUS
paboTHI.

8. Ilepeyenb  HH(POPMANMOHHBIX  TEXHOJIOTHH, HMCHOJb3yeMbIX  MPH
OCyLIeCTBJIeHHH 00pa30BaTe/IbHOI0 Mpouecca M0 JAUCHUIUIMHE (MOAYdI0) (mpH
HEe00XO0AUMOCTH)

8.1 Ilepeuenb HEOOXOAMMOT0 MPOTPAMMHOI0 00ecTeyeHust

Microsoft Windows 8, 10.

[Taker Microsoft Office Professional Plus (mporpamma st A€MOHCTpaLlMK U CO3/1aHUS
npesenTaruii «Microsoft Power Pointy; snekrpornsie Tabnuirs «Microsoft Excel».).

[TporpammHuoe obecrieueHre 1ist CIa0OBUISAIINX.

8.2 lepeyennb HEOOXOAMMBIX HH(OPMAIHOHHBIX CIIPABOYHBIX CHCTEM

. CripaBouHo-1ipaBoBas cucrema «Koncynprant [Tnrocy http://www.consultant.ru
. DnekrponHnas oubmuoreunas cucrema eLIBRARY.RU http://www.elibrary.ru

. ObC M3narenncrBa «Jlagesy http://e.lanbook.com ,

. OBC «YHuBepcurerckas 6ubamoreka ornaimy Www.biblioclub.ru |

. OBC «lOpaiity http://www.biblio-online.ru ,

. OBC «ZNANIUM.COM)» www.znanium.com ,

. 9BC «BOOK.ru» https://www.book.ru .

N[N N || N —

9. MarepuajJibHO-TeXHHYeCKass 0a3a, HeoOXoauMMasi Ui OCYLIECTBJICHUSA
00pa3oBaTe/ILHOIO MPoIecca N0 JMCUUILIHHE (MOTYJII0)

No B pator MatepuaibHO-TeXHHYEeCKOe 00ecriedeHne TUCIUIITUHbI
(MOIyIisT) ¥ OCHAIIEHHOCTh

1. JlexumoHHbIe VYuyebHas ayauTopus Ui HPOBEAEHUS 3aHATUN JIEKIIMOHHOTO
3aHATHS tuna, aya. 322c, yn. CraBponoibckas, 149. Kommekt yueOHOMN
MebenH, JOCKa-’KpaH  yHUBEpcalbHasg, KOPOTKO(POKYCHBIH

MHTEPAKTUBHBIA IPOEKTOP, MyJIbTHUMeNUKHAs Kadeapa.
2. JlaBopartopHsble VYyeOHast 1abopaTopsi YKOMIUIEKTOBaHHAsS, CIICIIUATM3UPOBAHHOM
3aHSTHS MeOenbl0,  BBITSXKHOM  CUCTEMOH  BEHTWIALMHU, MEJIOBBIMHU
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JIOCKaMH, CpEICTBaMU TIOXKApHOH O€30MacHOCTH W  OKa3aHHs
nepBoid MEAMIIMHCKOW MOMOIIH, Ja00paTOpHBIM 00OPYIO0BaHHEM
—ayn. 334, xopn. C (ynuna CraBponosbekas, 149):

— Bechl aHanutndeckue Adventurer Pro AV114C — 1 T,

— Tepmoctar xuakoctHeii LOIP LT-111a;

— mynerumerp Agilent U1252B — 1 mir;

— memanka ¢ mogorpeBoM «lka C-MAB HS7» — 1 m;

— pH-metp Hanna Hi2211 — 1 mT;

— UCTOYHUK MUTAHUS MMOCTOSTHHOTO TOKa CTaOMIM3UPOBaHHBINA B5-
50;

— reHepaTop CUTHAJIOB crienuanbHoi popmer ['6-33 — 1 mmT;
—ocmutorpad C1-112 — 1 m;

— IEPCOHAIIbHBIC KOMITBIOTEPHI — 2 TIT.

Texymuii
KOHTPOJIb,
MIPOMEKYTOUHAs
aTTecTalus

YueOHasi ayauTopus Il TPOBEIACHHS 3aHATUH CEMUHAPCKOTO
tuna — aya. 332, xopn. C (ymuuma CraBpomnosibekas, 149).
[TepeHocHOE MYJIbTHUMEAMITHOE 000PYIOBAHUE.

CamocrosTenbHa
s pabota

Kabunersl s caMOCTOSITENbHOW — palbOThl,  OCHAIICHHBIE
KOMITBIOTEPHON TEXHUKOW ¢ BO3ZMOKHOCTBIO MOJKIIOYEHHUS K CETH
«HTEepHET»,  MpOrpaMMON  SKPaHHOTO  YBEIMYEHHS U
o0eCTeYeHHbIE JOCTYIIOM B JIIEKTPOHHYIO HH(pOpMAIMOHHO-
o0Opa3oBaTeNbHYI0 cpelly yHuBepcuteTa — ayna. 329 kopn. C, ayn.
140 (ymuma CraBpomnoibckas, 149).
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