MUHUCTEPCTBO HAVKHU U BBICHIET'O OBPAZOBAHUS POCCUNCKOU
OEJIEPALIMN
denepaabHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIBLHOE YIPEIKICHUE
BBICIIIET0 0Opa30BaHUs
«KYBAHCKUMN T OCYI[APCTBEHHBIPI YHUBEPCUTET»
@DaKyJIbTET XUMHUU U BBICOKUX TEXHOJIOTUI

VTBEPXKJIAIO:

2023T.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI (MOAYJIA)

b1.0.13 BBEAEHUE B TEPMOANHAMMUKY

Hanpagnenue noaroToBku 04.03.01 Xumus

Hanpasnennocts (mpoduiip)  XuMuueckas SKCIEPTU3a U SKOJIOTHYEeCKast

0€3011acCHOCTh
[Tporpamma moAroToBKu aKaJieMHAYeCcKast
dopma oOydeHuUs o4Has

KBanmudukanus BeIMyCKHUKAa  OakasiaBp

Kpacuonap 2023


Стас
Текстовое поле
6

Стас
Текстовое поле
2023

Стас
Текстовое поле
2023

Стас
Текстовое поле
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npodre Ouzndeckas XuMusl.

Pa6ouyro nporpaMmmy coCTaBHJI:

C.C. MenbHUKOB, TOLIEHT Kadeapbl (KZ{ / "
(bU3NYECKON XUMHH, KaHJl. XUM. HayK v

B.U. 3a6onoukwuii, 3aB.kadeapoi /ﬁ@ s /
/

¢usnueckoit xumuu, A-p xuM. Hayk
v/

PabGouass mnporpamma nucuummael BBEJIEHUE B TEPMOJMHAMUKY
yTBEp)KJIeHa Ha 3acefaHuu kadempsl (usmdeckoit xumuu 17" anpens 2023 r.,

npoTtokosr Ne 11,
3aBenyromuid kadenpoit 3abononkuii B.1 é)\(j/

YTBepxkaeHa Ha 3aceJaHUN Y4eOHO-METOAMYECKON KOMUCCUH (aKyIbTeTa XUMHUH

¥ BBICOKUX TeXHOJIOTH# mpoTokos Ne 7 ot 17.04.2023 r. —
[Ipencenarens YMK dakynbreta becnanor A.B. %
Penen3entsr.

Konmmna /[.H., noueHT xadgeapsl aHaTUTHYECKOM XUMUHU, KaH . XUM. HayK, IOIEHT


Стас
Текстовое поле
 апреля 2022 г.,

Стас
Текстовое поле
 11.

Стас
Текстовое поле
17.04.2023 г.

Стас
Текстовое поле
"17" апреля 2023 г.,

Стас
Текстовое поле


1 ey v 3a1a4M U3y4YeHHU S TUCHUILTHHBI
1.1 Heab aucuunJanHbI

((BBGI[CHI/IC B TCPMOIHMHAMUKY» COCTOUT B (bOpMI/IpOBaHI/II/I Yy CTyd€HTa CHUCTEMBI
HpGI[CTaBJIeHI/If/'I 0 Ka4YCeCTBCHHBIX W  KOJIMYCCTBCHHLIX 3aKOHOMCPHOCTAX  HNPOTCKAHUA
TEPMOAUMHAMHUYCCKUX IIPOHOECCOB, B TOM UYHCIEC, XHUMHYCCKHUX IIPOLHECCOB Ha OCHOBC
TCPMOANHAMHUYCCKOI'0 moaxoaa.

1.2 3aga9y JUCHUILINHBI

I/I3yquHe OCHOBHBIX 3aKOHOB TCPMOANHAMHUKU U TPUMCHCHUC 3TUX 3aKOHOB IMPHU PCIICHUU
KOHKPETHBIX XMMHUYECKHX MPOOJIeM. YMEHHE NMPUMEHSITh OCHOBHBIC 3aKOHBI TEPMOJIWHAMHKH,
JPYTUX €CTeCTBEHHO-HAYYHbIX MAMCLUUIUIMH JJIsl PacueTOB TEIUIOBBIX 3()(HEKTOB XUMHUECKUX
peaKIuii, yMEHHUE MOJIb30BAThCS COBPEMEHHBIMU CIPABOYHUKAMH TEPMOJANHAMHYECKUX JTaHHBIX
AJId BBIYUCIICHUS KOHCTAHT PABHOBCCUSA U APYIrUX TCPMOAWMHAMUYCCKHUX BCJIMYMH. OBJIaI[eHI/IC
HaBBIKAMU OOpPaOOTKM pe3yJbTaTOB HAYYHBIX O3KCIIEPUMEHTOB C IOMOIIbIO COBPEMEHHBIX
KOMITBIOTCPHBIX TEXHOJIOTHH.

[lpy TpaKTUYECKOM MPOBEACHUU TEPMOJAMHAMHYECKUX PACYCTOB OOJIBIIYIO ITOMOIIIb
OKa3bIBACT NMPHUMCHCHUC B y‘-IC6HOM Mponecce€ KOMIIBIOTCPOB, HMCIIOJIB30BAHHUC KOMIIBIOTCPHBIX
IporpaMM ISl THITUYHBIX (PU3UKO-XMMUYECKHX pacueToB. [lepeunciieHHbIe 3aa4ydl JOJDKHBI
Croco0CTBOBATh (POPMUPOBAHUIO COBPEMEHHOTO OaKallaBpa XUMUHU.

1.3 MecTo 1UCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuumimna «BBeneHne B TEpMOAMHAMUKY» OTHOCHUTCSA K 00s3aTenbHOM yactu biioka 1
"uctumuael  (Moaynn)" pabodyero ydeOHOro IIaHa IporpaMMbl OakajlaBpuara MpopuiIb
«Puznveckas xumusi» 1o HampasieHuio noarotoBku 04.03.01 Xwumus. B pamkax manHOM
JUCLHUIUIMHBL Y CTYI€HTOB (DOPMUPYIOT 3HAHMSI, YMEHHUS U HaBBIKU, KOTOPbIE OyIyT 3aKpeIIeHbl
B XOJ€ TPOXOXKICHUS O3HAKOMHUTEIBHOW TPAKTHUKH, 4YTO obecreuut (HopMupoBaHHEe
KOMIIETEHIIMH, HEOOXOJUMBIX JJIsi YCHEUIHOW Hay4HO-HUCCIIEOBATEIbCKON JIeSTeTbHOCTH
BBIITYCKHHUKOB.

1.4 TpeboBaHus K pe3yJibTATAM OCBOEHHS CO/IePKaAHUSI IMCHUTIMHBI

N3yuenne nanHoW y4eOHOW NUCIMIUIMHBI HaIpaBieHO Ha (opMupoBaHHE Yy OOYYaAIOIIUXCS
CJEIYIOINX KOMIIETCHIINM:

Kox n HauMeHOBaHUE UHIMKATOPA Pe3ynbTaThl 00y4eHHUs IO AUCHUIUINHE

JOCTIKEHUS] KOMIIETCHIIUT

OIIK-1. Cnoco0eH aHaIM3UpPOBaTh M HHTEPIPETHUPOBATH PE3YIbTATHl XHMHUYECKUX
HKCHEPUMEHTOB, HAOJIIOJICHUN 1 H3MEPEHUI

NOIIK-1.1. Cucrematusupyer U | 3HaeT OCHOBBI COBPEMEHHBIX TEOpUH B oOxacTu
aHAJM3UpPYeT pe3yibTaThl XUMHUYECKUX | OOImIeH XHMMHUHM, TEPMOXUMHH, MOJEKYISIPHO-
AKCIIEPUMEHTOB, HaOJI0/IeHUH, | KHHETUYEeCKON TEOpuun ras3os, Haya

U3MEpEeHu, a TakkKe  pe3yibTaThl | TEPMOJAUHAMHUKHI

pacyeToB CBOMCTB BEIECTB U MATEPUAIIOB | YMEET KOJMYECTBEHHO ONKCHIBATh SIBICHUS H
3aKOHOMEPHOCTH B XHMMHYECKHX CHCTEMax Ha
OCHOBE 0a30BbIX HayaJl TEPMOJMHAMUKHU

Bnameer mMeromamum  aHanmM3a  pe3ysbTaTOB
XUMHYECKUX HW3MEpPEHH Ha OCHOBE CHCTEMBbI
(yHIAMEHTAJIBHBIX ~ XUMHYECKHUX  TOHSTHH,
0a30BbIX 3HaHUM (yHIaMEHTANbHBIX pa3JIEIoB

XUMHHU
NOIIK-1.2. TIpennaraer uHTepHpeTanuo | 3HaeT METOABl H3YYEHUS W aHalu3a CBOWCTB
pE3YJIBTAaTOB COOCTBEHHBIX | XMMHYECKUX BEIIECTB M MAaT€pPHAJIOB, MEXaHU3MbI
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KOI[ U HAMMCHOBAHUC UHAUKATOpA
JOCTHIXXCHHA KOMIICTCHIIMHN

Pe3y.HLTaTI>I 06y‘-IeHI/ISI IO AUCLHUIIIINHE

OKCIICPUMCHTOB n pacCyCTHO-
TCOPCTUICCKHUX pa60T C HUCIIOJIB30BAHUEM
TCOPCTUUCCKHUX OCHOB TpaJUIIMOHHBIX U
HOBBIX pa3aciioB XUMHHU

U 3aKOHOMCPHOCTHU TIPOTCKAHUA XHUMHYCCKHUX
IIPpOoIECCOB

YmMmeer IIPOBOJIUTH Ka4eCTBEHHBIN u
KOJIMYECTBEHHBI aHAJIN3 XUMHUYECKOIO COCTaBa
BEILECTB C HCIIOJIb30BAHMEM PACUYETHBIX METOOB
onpeneneHuss (QpU3MKO-XMMUYECKUX BEJIUYUH U
MOHMMaHMUs  0a30BBIX  3aKOHOMEPHOCTEH X
U3MCHEHUS

BnaﬂeeT PaCUCTHBIMHU MCETOAaMU OIIPCACIICHUA
(bHSPIKO'XPIMI/I‘IeCKI/IX BCIMYHMH IIpU PCUHICHUHA
IIPUKJIAIHBIX XUMHWYCCKUX 3a1a4

HOIIK-1.3. ®opmynupyeT 3aKIIOUYCHHS U
BBIBOJIBI [0  pe3yjbTaTaM  aHaim3a
JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX
AKCIIEPUMEHTAIBHBIX M PacyeTHO-
TEOPETUYECKUX  padOT  XUMHUYECKOM
HaIPaBJICHHOCTH

3HaeT J3Tamnbl IUIAaHUPOBAHUA, TIIPOBCACHUA U
OIMMMCAHUA XUMHUYCCKOI'0 SKCIICPUMCHTA

YMeeT npoBOAUTH ITOUCK JIMTEPATYPHBIX JaHHBIX U
CPaBHUTEIbHBIN aHaIn3 pE3yJIbTaTOB
COOCTBEHHBIX  OKCIEPUMEHTOB U  PacyeTHO-
TEOPETUYECKUX paboT

Bnageer meromaMM KOMINIEKCHOTO CHCTEMHOTO
nmoaxoaa K pPacCMOTPCHUIO XUMHNYCCKHUX
ImpoueccoB u CBOMCTB XHMHUYECKHUX BEIICCTB H
MaTCpraJIoB

OIIK-3. CriocobeH NpHMEHSTh PacYETHO-TEOPETHUYECKHE METOMABI JJISi WM3Y4eHHs] CBOWCTB
BEILECTB U MPOIIECCOB C MX y4YacTHEM C HUCIIOJIb30BAHUEM COBPEMEHHOW BBIYMCIHMTEIBHON

TEXHUKHU
NOIIK-3.1. IIpuMeHsieT TeopeTUUECKUE U
MOJIy3MITUPUYECKHE MOJIENH npu
peleHnn 3a1a4 XUMHUYECKON
HaIpaBJIEHHOCTH

3HaeT TCOPECTUUCCKUC
TCPMOANHAMHNYCCKOTO  OIMUCAHUA
CHUCTCM U ITPOLCCCOB

OCHOBBEI
XUMHUYCCKUX

YMeeT cOCTaBIATh TEPMOXUMUYECKUE YPAaBHEHHUS
U HaxOIWUTh TEIUIOTY pEaKUUUd Ha OCHOBAaHUU
CIIPaBOYHBIX JTAaHHBIX, UCIIOJIB30BATh NOJYYCHHBIC
pe3ynbTaThl Ui IPEICKa3aHUs OCYILIECTBUMOCTH
MIPOTEKAHUsI XUMUYECKON PEaKLIUU

Brnaneer MeTomamu TCPMOANHAMHUYICCKOI'O pacqéTa

2. CTpyKTYpa M coiepKaHNe JMCIHUIIIHHbI

2.1 PacnpenesieHue TPyA0EMKOCTH JUCHUILJIMHBI 110 BUAAM padoT

OO6mast Tpyno€MKOCTh JUCIHUILTUHBI cocTaBiseT 4 3ad. en. (144 gaca), ux pacmpeeneHue mo

BUJAaM pabOT MpPEACTaBICHO B TaOIUIIE.

Bun yaeOHO# paboThI Bcero Cemectpsbl
4acoB (dachn)
1

KonrakTHasi pa6oTa, B TOM YHcJIe: 72,3 72,3
AyauTOpHBIE 3aHATHS (BCEro): 68 68
3aHsATHS JEKIIMOHHOTO TUTIA 34 34
JlaGopaTopHble 3aHATHUS 34 34
3aHsATHs] CEMUHAPCKOTrO TUIA (CEMHHAPBI, - -




IPAKTUYECKHUE 3aHITHSI)

HNuast kOHTaKTHasi padora:

KonTponupyemas camocrositensHas padora (KCP) 4 4
ITpomexxyrounas arrecramus (MIKP) 0,3 0,3
CamocrosiTesibHasi paboTa, B TOM YucJjIe: 45 45

IToaroToBka K TEKyIeMy KOHTPOJFO 20 20

ITpopaboTka yueOHOTO (TEOPETHUECKOT0) MaTepHraia 25 25

KouTtpoJs: 26,7 26,7

OO0mas Tpy10eMKOCTh yac. 144 144
B TOM 4YHCJle KOHTAKTHAasA 723 723
pabota
3a4. e 4 4
2.2 CTpyKTypa TUCHUILIMHBI
KonngectBo 9acoB
Breaynut
Ne HanmeHnoBanue pa3zieinos B Ayﬂ;g:g Had opHas
cero P pabora
JI | 1I3 JIP | CPC
1 2 3 4 5 6 7

L. Brenenue. OCHOBHBIE MOHSTHS TEPMOJUHAMUKH. ! 2 >

2. |YpaBHEHHE COCTOSHUS UCALHOTO ra3a. YpaBHEHHE | 13 4 4 5
COCTOSIHUSL PETBHOTO Ta3a.

3. |Temmoran pabota. [lepBoe Hayano TEPMOIUHAMUKHY. 13 4 4 5

4. BnyTtpenHss sHeprus. 13 4 4 5

5 Puransmus. 13 4 4 5

6. Tepmoxumust. 3axoH ['ecca u 3akon Kupxrodda. 13 4 4 5

7. [{ukn Kapro. Bropoe Hayano TepMoIMHAMUKH. 13 4 4 5

8. |Tpertbe Hauano repmoanHamMuku. OOBeIMHEHHOE 13 4 4 5
MepBOE U BTOPOE HAYAJIO TEPMOJIUHAMUKH.

9. |OcHoBst xuMuHEcKoro paBHOBECHS. 15 4 6 5
Hmoeo no pazoenam oucyuniunam: 113 | 34 34 45
KonTpons camocrositensaoi pabotsl (KCP) 4
ITpomexxyrounas arrecrauus (MKP) 0,3
ITonroroBKa K TeKyIeMy KOHTPOJIIO 26,7
OO0m1ast TpyA0€MKOCTh 1O TUCIUILIAHE 144

2.3 Conepxxanue pa3aesioB (TeM) TMCHUUIIIHHBI:

2.3.1 3aHATHA JTeKIHMOHHOIO THIIA

No HaunmenoBanue pasnena Conepane pasiena dopma TEKyIIEero

(TeMbi) KOHTPOJIS
1 2 3




Beeaenue. OcHoBHBIE
MOHSTHS TEPMOJIUHAMUKH.
VYpaBHEHHE COCTOSHUSA
UJeaIbHOTO Ta3a.
YpaBHEHHE COCTOSHUSA
peasIbHOTO Ta3a.

Llenp u 3ama4yu AUCHMILIMHEL MecTo
JACHUIUIMHBI B CTPYKTYpPE
00pa3oBaTeNbHON IPOTPAMMBI.
[Inanupyembie pe3ysibTaTbl OCBOCHUS
JTUCIUIUIMHBL. DHEPreTHYeCcKuil Oananc
XHMHYECKHUX cucTeM. TemoBas,
MEXaHUYECKasl U AJICKTPUYECKast SHEPTHsL.
YpaBHEHUE COCTOAHMS UCATBHOTO Ta3a.
YpaBHEHHE COCTOSIHUSI PEaJIbHOTO ra3a.

KP

Temnora u padora. [lepBoe
HAYaJI0 TePMOAMHAMHUKH.

Pa6ora u Tenora. TepMonnHamuueckas
cucreMa. TepMoauHaMUYECKHE ITAPAMETPBI.
TepMuyeckoe ypaBHEHHE COCTOSTHUS.
TepMoaMHaMUYECKHUE TIPOLIECCHI.
Omnpenenenue paboThI Ipoliecca.
Omnpezenenue TENI0THI IpoLiecca.
Omnpenenenue 00OpaTUMOCTH IIpoliecca.

KP

BuyTtpennss sHeprus.

3aKOH COXpaHEHUS SHEPTUU.
AHanuTHYECKUE ypaBHEHUs MIEPBOTO
3aKOHAa TCPMOJMHAMUKHU.

KP

OHTAJIBIIHNS.

Ouranbnus. CBs3b DHTAJIBIINU U
BHYTpPEHHEH SHEPrUH. DKCIIEPUMEHT
Jxoyisi. CBOMCTBA SHTAJIBIIUU KaK
(GYHKIUS COCTOSIHHUSL.

KP

Tepmoxumus. 3axon ['ecca
u 3akoH Kupxrodda.

Tepmoxumus. 3akon ['ecca u ero
cnenctBus. YpapHeHus Kupxroda.
TennoBou 3akoH HepHcra.

KP

[ukn Kapno. Bropoe
Hayajuo TEPMOJINHAMUKHU.

OcHoBHble nonoxenus. [Ipsmele n
oOpartHble IMKIBL. [IpsiMoiil u oOpaTHbBIN
obparumslie ukibl KapHo. Onpenenenue
COCTOSIHMSI PABHOBECHS U PABHOBECHOTO
nporecca.

KP

Tperbe Hauano
TEPMOJINHAMHKH.
O0bennHEHHOE TTEpBOE U
BTOPOE HAYaso
TEPMOIUHAMUKH.

[Tocrynar [1nanka. Jloka3aTensCcTBO
HEJOCTUKUMOCTU aOCOIIOTHOTO HYJIS.
O0benHEHHOE TTEPBOE M BTOPOE HAYAJIO0
tepmoanHamMuku. Juddepennmanpubie
YpaBHEHUS B YACTHBIX MPOU3BOIHBIX.
CootHomenust Makcaeia.

KP

OCHOBBI XUMHYECKOTO
paBHOBECHSI.

XUMHYECKOe paBHOBECUC U BTOpOP’I 3aKOH
TEPMOANHAMHKHU. KoncranTa paBHOBECUA U
CTCIICHb JUCCOIIHMAIINHU.

KP

2.3.2 3aHATHS CeMHHAPCKOI0 THIA

CeMuHapckue 3aHATHS HE IPETYCMOTPEHBI YUEOHBIM TIIAHOM




2.3.3 JlaGopaTopHble 3aHATHUS

Ne HanmeHnoBaHue 1a00paTOPHBIX padboOT Popwma Tekyuero
KOHTPOJISI
1 3 4
1 |Ompenenenue oraomenuss Cp/Cv METOIOM CTOSTYCH 3BYKOBOM Ortuer o
BOJIHBI naboparopHoil pabore
2 |M3mepeHre U3MEHEHHI TEPMOJMHAMUYCCKHUX TTapaMeTPOB Otuer o
3JIACTOMEPA MPH €T0 PACTHKCHUU nabopatopHoii pabote
3 |OnpenencHue N3MEHEHUH TEPMOAMHAMUYECKUX MTAPAMETPOB Otuer o
raJIbBAHMYECKOTO JIEMEHTA MPU HArpeBaHUU naboparopHoil pabore
4 |MccnemoBaHHe peaKIMU TUCCOIUAIIMYA MOJICKYJI BOJIbI, B ycloBusx |OT4eT 1o
BHEITHETO BO3/ICHCTBUS HA TEPMOJIMHAMUYECCKYIO CHCTEMY naboparopHOii padore.
5 |Omnpenenenue pH 00pa3oBaHus THAPOKCUIOB METAIIIOB Otyet no
nabopaTopHoi pabore
6 |HccrenoBanue KojaeOaTeIbHONU PEAKITHH Otyet no
nabopaTopHoi pabore

2.3.4 IlpumepHasi TeMATHKA KyPCOBBIX padoT (IPOEKTOB)

KypcoBbie paboThl (POEKThI) yUeOHBIM TUIAHOM HE MPEAYCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yarIuXcs Mo JUCHUILIMHE (MO1YJIIO)

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCITUTLITUHBI

Ne Bun CPC IO BBINOJIHEHUIO CaMOCTOSITENbHON paboThI

1 2 3

1 |IIpopabGoTka yueOHOro |MeTonuyeckrue PEKOMEHAAMH K OpTraHu3allid ayJIUTOPHOU H
(TeopeTuyecKoro) BHEAYJIUTOPHON  (CaMOCTOSITENbHON)  pabOThl  CTYACHTOB:
Marepuaia Meroanueckue ykazanums / coct. T.II. Cropoxenko, T.b.

[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii
roc. yH-T, 2018. 89 c.

2 |BemmonaeHue

Metoauyeckue YKa3aHusa MO0 OpraHu3annuun CaMOCTOSTEIBLHOMN

MHUBUAYaJIbHbBIX paboThI CTy/IEHTa, YTBEPKACHHbIE Kadenpoil pu3ndeckoi XuMuu,
3a/1aHu# (MTOArOTOBKA npotokoa Ne 1 ot 30.08.2017 1.
COOOIIECHUH,
MpPEe3EHTAIINIA)

3 [[logrotoBka k Tekymiemy MeToandeckie PeKOMEHAAIMH K OpTraHW3alli ayJIuTOPHOH H
KOHTPOJIIO BHEAYAUTOPHOW  (CaMOCTOSITENIbHOM)  pabOThl  CTYJAEHTOB:

metonuyeckue ykazanus / coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii
roc. yH-T, 2018. 89 c.

YyeOHO-MeTOANYECKUE

MaTcepuaibl JIA CaMOCTOSTEIbHOM pa6OTBI O6y‘-IaIOIJ_II/IXCH nu3

YyHclla UHBAJIUJOB U JIUI[ C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3J0POBbsSI IPEIOCTABIAIOTCS B
dopmax, afanTHPOBAHHBIX K OTPAHUYECHUSM HX 370POBbS M BOCIPUATHS HH(POPMALIHU:

JUig U1 ¢ HapyLIEHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA,
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JUJist TUTT ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JInst Ll ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIILHOTO arlapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns  ¢dopMHpoBaHHS KOMIIETCHIMH B IIPOLIECCE OCBOEHHUS Kypca HCHOJb3YeTCs
TEXHOJIOTUSI NPO(ECCHOHATbHO-PA3BUBAIOLIET0 O0YYEHUs, NPEAyCMaTpUBAIOIAsi HE TOJBKO
nepegayy TEOpEeTHYECKOro Marepualla, HO ¥ CTUMYJIMPOBAaHUE IIO3HABATEJIbHBIX JEHCTBUI
CTYJEHTOB.

Coznanue B yuyeOHOM J1eATENbHOCTH MPOOJIEMHBIX CUTyallui M OpraHu3alysl aKTUBHOU
CaMOCTOSITENILHOM J1€ATENbHOCTH O0yYaIOUIMXCs [0 X Pa3pelleHUI0 IPUBOAUT K TBOPUECKOMY
OBJI4/ICHUIO 3HAHUSMHU, YMEHUSIMH, HaBbIKAMHU, Pa3BUTHIO MBICIUTEIbHBIX CIOCOOHOCTEN. PaboTta
C JJIEKTPOHHBIMH 0a3aMu JaHHBIX, MOJATOTOBKa pedepaToB W 3amuTa B ¢GopMme IOKIana Ha
CeMMHape, BKJIIOYAIOLIas OTBEThl HA BOIPOCHI M/WIM JUCKYCCUIO, MHIUBUAYAJIbHBIX 3aJlaHUM,
JMCKYCCHH 10 00CY>KAaeMbIM BOIIPOCAM.

MynbTMEenMiiHBIE NPE3€HTAllMM 10 TeMe 3aHATHsd. JloKiagel CTYIAEHTOB C
MYJIbTUMEAMMHON Ipe3eHTanuei no pedeparam. JuUcKyccuu 1o Teme 3aHsTus. Y CTHBIN OIpoc.

JUig Ui ¢ OrpaHUYEHHBIMU BO3MOXHOCTSAMHU 3/10pPOBbsI IIPETYCMOTPEHA OpraHU3alus
KOHCYJIbTAIMM ¢ NCIOJIb30BAHNUEM JIEKTPOHHOM MOYTHI.

Bun 3anarus Hcnonb3yeMbie HHTEPaKTUBHBIE Konunuectso
Cemectp
(JI, TP, JIP) 00pa3oBarebHbIE TEXHOJIOTUN 4acoB
1 J MynbsTUMeIHA-TIPOEKTOp, HOYTOYK, | 36
WHTEPAKTHBHAS JIOCKa
11P -
JIP VIK «Xumua» ¢ IIK  u |36
MIPOrpaMMHBIM O00ecriedeHuEM
Umoeo: 72

4. OneHoYHbIE U METOAUYECKHE MaTepHuaJibl

4.1 OueHo4HbIe CPEACTBA JUIA TeKyIIero KOHTPOJISA YCIeBAeMOCTH H NPOMEKYTOYHOI
arrecTauuu

Texywuit KOHmponb 3HAHUI OCYIECTBIIACTCS HA KAXKIOM IIPAKTUYECKOM 3aHITHUU B BUJIE
YCTHOTO  Ompoca, OOCYXKIAEHHs JUCKYCCHOHHBIX BOMPOCOB. [IMCbMEHHBIN  KOHTPOJIb
OCYILECTBIISICTCS B BUJIE KOHTPOJIBbHBIX padoT. [IperycMoTpeHo mpoBeieHue ABYX KOHTPOIBbHBIX
paboT B TeUEHHUE CEMECTpa.

JlaHHBIN TepedeHb MOXET ObITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

CTpyKTypa OLEHOYHBIX CPEICTB A/l TeKYILIel U MPOMEeKYTOYHOH aTTecTallun

Kon HaumenoBanue
Ne Konrponupyemsle paseinst KOHTPOJIUPYEMOi OLICHOYHOT'O CpEeJICTBA
n/n (TEMBI) AUCIUTUIMHBI* KOMITeTeHINHN (WIIn . IIpomexxyrounas
Texyumii KOHTPOIIb
€€ JacTH) aTTecTalys




OIIK-1, OIIK-3 Konmponvnas Bonpocut ons
Beenenune. OcHOBHEBIE
paboma Nel Nn0020MOBKU K
1 | noHsTHSA
TePMOIMHAMHUKI 3auemy/IK3ameHy
' MNe [-3,5
VYpaBHeHUE COCTOSIHUS OIIK-1, OIIK-3 Konmponvnas Bonpocut ons
o | WAcanbHOTO rasa. paboma Nel n0020MOBKU K
YpaBHEHHE COCTOSHUS 3auemy/IK3ameHy
peaybHOTO Tasa. Ne 4,6-8
OIIK-1, OIIK-3 Konmponvnas Bonpocut ons
paboma Nel; nO020MOBKU K
Temora u pabota.
Buvinonnenue u 3auemy/IK3ameHy
3 | IlepBoe Hayamno
3auwuma Ne 9-12
TEPMOAMHAMHUKH. .
1abopamopHoll
pabomul Nol
OIIK-1, OIIK-3 Konmponvnas Bonpocwt ona
paboma Nel; nO020MOBKU K
4 | BHyTpeHHss SHEprusl.
3auemy/IK3ameHy
MNe 13-15
OIIK-1, OIIK-3 Konmponvnas Bonpocwt ona
paboma Nel; nO020MOBKU K
Buvinonnenue u 3auemy/IK3ameHy
5 | DHTanBIUA. sauuma Ao 16-26
1ab6opamopHoll
pabomovl No 3
TemnoémkocTh. 3aKoH OIIK-1, OIIK-3 Konmponvnas Bonpocwt ona
I'ecca u 3akoH paboma Nel Nn0020MOBKU K
6
Kupxroddoda. 3auemy/IK3amMeHy
Tepmoxumus. MNe 27-34
OIIK-1, OIIK-3 Koumponvnas
paboma No2;
7 [uxn Kapno. Bropoe Buvinonnenue u
Havalio TePMOJUHAMUKHU. 3awuma
1abopamopHoll
pabomst Ne2, 3
OIIK-1, OIIK-3 Koumponvnas
Tperbe Hauano .
paboma No2;
TEPMOIUHAMUKHU.
R Buvinonnenue u
8 | O0benuHEHHOE TIEpPBOC U
3awuma
BTOpPOE HAYAJIO .
TEPMOTUHAMUKH nabopamopHot
' pabomoi Ne4-6
OIIK-1, OIIK-3 Konmponvnas
OCHOBBI XUMHUYECKOTO
9 paboma Ne2
paBHOBECHS.

TunoBble KOHTPOJIbHbIE 321aHUS UJIM HHbIe MaTePHUAJIbl, He00X0AUMBbIE 1JI51 OLlEHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONBITA [AEATEJbHOCTH, XapPAKTEePHU3YHIIUX 3TANbI
(opMupoOBaHUA KOMIIETEHIMI B MpoLiecce 0CBOEHUs 00pa30BaTeIbHONH MPOrpaMMbl

BAPUAHT KOHTPOJIbHOM PABOTHI Ne 1.
10 Kypcy «BBelleHHe B TEpMOAMHAMUKY»
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1o Teme «llepBbIif 3aKOH TEPMOAMHAMUKU. TEPMOXUMUSI

. Bbuncinre koHe4yHYIO Temmeparypy oOpaTtumoro anuadaruuyeckoro pacmmpenuss 100 r

aprona ot 10 10 50 i1; HauanbHas Temneparypa 25 °C.

. CrannaptHas sHTanbnus cropanns AH%gs TBepmoro nadrammna (CioHs) pasra — 1231, 6

kkan-Monb *, [Ipomyktsl cropanus — CO2 u xujkas Bojga. Haiiiute cTaHIapTHYIO SHTAIBIIHIO
o6pazoBanus HadramuHa npu 25 °C.

Paccuuraiite Temnooii s3¢dexT peakuuu npu temneparype 250 °C s peaxiun

C (rpadut) + CO2 (ra3z) — 2CO (ra3), ucronb3ys CpaBOYHbIEC TaHHbBIC.

BAPUAHT KOHTPOJIBHOI PABOTHI Ne 2.

10 Kypcy «BBelieHne B TEepMOAMHAMUKY»

o TeMe «BTopoii 3akoH TepmoanHaMuku. DyHnameHTanbHble ypaBHeHus [ m60ca. Xumuueckuit

OoTCHI A

1. Onpenenute AS 11 M300apHUUecKOro HarpeBanus 5 Moneii azora ot 200 10 1000 °K,

Cp=6,4492 + 1,4125 - 10T - 0,807- 10°'T2,

2. Ilpoyecc A: 1 MOIb OJHOATOMHOTO HJICATBHOTO ra3a PaCHIUPSAETCS U30TEPMHUSCKU B BAKYyM

ripu 300 OK ot mauansHOro oobema 10 1 10 KoHeuHOro oobema 20 1.

Ipoyecc B: 1 Moib 3TOro rasa pacimmpsercss usoTepmudecku u obpatumo npu 300 °K or
o0swema 10 1 1o o0wema 20 .

a) ns xaxxnoro npouecca paccuuraiire g, w, AU, AH, AF, AG.

6) Onummre npouecc, 61aroaapst KOTOPOMY ra3 MOT ObI BO3BPAaTUTHCS B UCXOHOE COCTOSTHUE
nocie Kaxjaoro u3 mpoueccoB 4 u b. Ilokaxure, kak OKpyXKarwllas cpela MOXKET ObITh
BO3BPALIEHA B HCXOJHOE COCTOSIHUE MIOCIIE OHOTO M3 MPOIIECCOB M IIOYEMY OHA HE MOXKET OBbITh
BO3BPAIIEHA B ICXOJHOE COCTOSHUE MOCIIE IPYTOro MpoLecca.

3. dns peakun CO(r) + SO3 (1) > CO2(1) + SO2(T)

AH’9s = -44,14 xxan u AG%gs = -44,72 xkan. Onpenemute: a) AG%s u 6) K 39
Ipenmnonosxure, uto B uHTepBane 298-398 °K 4, =0.

3a‘lTeH0'3K3aMeHaHI/IOHHble MaTepuaJbl 1JIsA HpOMe)KyTO‘lHOﬁ aTrecranmuu
(3K3ameH/3a4eT)

Bomnpocsl 1J11 NOATOTOBKH K IK3aMeHYy/3a4eTy

BOHpOCBI K OK3aMCHY.

1.

Noabkown

OcHoBHbIE TOHATHA U ompeaeneHus. TepMmoauHamuueckas cuctema. M3omampoBaHHad,
OTKPBITAsI U 3aKPBITAs] CHCTEMBI.

[Tpouecc u cocrosane. @yHKIMS COCTOSTHUS.

VYpaBHeHMEe coCTOsIHUSA. VIHTEHCHBHBIE M DKCTEHCUBHBIE CBOMCTBA.

Pabora pacumpenus B paBHOBECHBIX U HEPAaBHOBECHBIX MPOIIECCAX.

Tertora 1 TEINIOEMKOCTD.

CpenHee 1 UCTUHHOE 3HAYEHHUE N30XOPHON U M300apHOM TEIIOEMKOCTEH.

YpaBHeHue aquadarsl.
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8. Buyrpennss sneprus. OnpenencHue. Pacuér nusmeHneHrs BHyTPEHHEH YHEPTUH JIJIS1 Pa3THUHBIX
IPOIIECCOB.

9. IlepBoe Hauano TepmMoArHAMHUKU. DOPMYIHPOBKU U MaTEMaTUYECKOE BBIPAKEHUE.

10.Oxcnepument Jxoyis.

11.9kcnepument Jxoyns-TommcoHa.

12.3axon I'ecca u cnencTBUS U3 HETO.

13.Pacuér termmoBoro ¢ dexra peakiuii Ha OCHOBAaHUHU YHEPTUI CBSI3H.

14.3aBucuUMOCTb TETUIOEMKOCTH BEILIECTBA OT TEMIIEPATYypPHI.

15.VpaBuenue Kupxroda, ero BeIBoI.

16.1Muxn Kapho.

17.Btopoe Hauano tepmoguHaMuKu. DOpMyIHpPOBKY U MAaTEMAaTUYECKOE BHIPAsKEHUE.

18.Hepasenctro Kiaysuyca.

19.06001eHHOE YpaBHEHHE ITEPBOTO U BTOPOr0 Havajaa TePMOIUHAMUKH.

20.Bpruuciienne SHTPONUH ISl 00OPAaTUMBIX TIPOIECCOB.

21.OHTponus CMelIeHUs UACaTbHBIX Ta30B.

22.Ypasuenue ['ub6ca — ['enpmrosnpua.

23.Tpetbe Hauano tepmoaunamuku. [locrynar Ilnanka.

24.]10xa3aTeabCTBO HEAOCTHKIMOCTH aOCOIFOTHOTO HYJIS.

25.Kputepun caMOnpou3BOILHOTO MPOTEKAHUA MpoIecca.

26.0neprus ['m66ca.

IIpumep OM1€TOB K IK3aMeHYy.

Kyb6anckuii rocyapcTBEHHbIN YHUBEPCUTET
@DaxyJIbTEeT XUMUU U BBICOKUX TEXHOJOTUI
Kadenpa pusndeckoii xumun

DK3aMeH 1o Kypcy «BBesieHue B TepMOIMHAMUKY
buier Ne 1

1. TepMOI[I/IHaMI/I‘-ICCKaSI cucteMa. OCHOBHBIC IIOHATUS H OIIPECACIICHUS. I/I3OJ'II/IpOBaHHa$I,
OTKpbITad U 3aKpbITasA CUCTECMBI.

2. XWUMHWYECKHI MTOTeHIINA. 3aKOH JICHCTBYIOIINX MaccC, €ro BBIBO/I.

3aBeayromuii kadenpoit
Ddusnyeckor XUMUHU B.N.3a00m01ukunii

4.2 MeToauyeckne MaTepuasbl, onpeaesiionye nNpoueiypbl OLeHUBAHUS 3HAHUIA,
YMeHMii, HaBBIKOB ¥ (MJIM) ONBITA [AeATEJbHOCTH, XaPaKTePU3YKOIIHMX 3TAlbI
(opMupoBanus KOMIETEHIHH.

YcnenrtHoe OCBOEHHE JAHUCIUIUIMHBI TPENNoJaraeT akTHBHOE, TBOPYECKOE ydacThe
CTY/ICHTA ITyTeM IUIaHOMEPHOH, TOBCETHEBHOM pabOTHI.

O01mme pekoMeHIALUM

W3yuenne AMCLUUIUIMHBI ClIEAYeT HAuWHATh ¢ MpopaboTKu paboueil mporpamMmMsel, ocoboe
BHUMaHHE, YACTss eTsIM U 3a7adaM, CTPYKTYPe U COAep KaHUI0 Kypca.

PadoTa ¢ KOHCIIEKTOM JIeKIHH

[TpocMoTpUTE KOHCHEKT Cpa3y IMOCIe 3aHATHIA, OTMEThTE MaTepHall KOHCIIEKTa JICKIINH,
KOTOPBII BBI3BIBACT 3aTpylHEHHs] i mnoHuMaHus. llombitTaiitece HallTM OTBeTHl Ha
3aTPyIHUTEIBHBIE BOIIPOCHI, HCIIONIB3Ysl PEKOMEHIYEMYIO JTUTEpaTypy. Eciu camocTosTenbHO He
ylanoch pazoOparbcsi B Marepuaie, chopMyIHpyilTe BOMPOCH U OOpAaTUTECh 32 MOMOILIBIO K
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MPENoaBaTeli0 Ha KOHCYJIbTAIIMH W OJFOKANIIICH JICKITUH.

PerynspHo oTBoguTe BpeMsl sl TOBTOPEHUS MPOIMJICHHOTO MaTepuaia, MpoBepsisi CBOU
3HAHUS, YMEHUS U HABBIKH 110 KOHTPOJIbHBIM BOIIPOCAM.

BoinoJsiHeHHe J1a00PaTOPHBIX padoT

Ha 3ansTum mosiyuuTe y mnpenojaBaTess IpaduK BBIIOJHEHHS Ja00paTOPHBIX padoT.
O03aBenuTeCh BCEM HEOOXOAUMBIM METOIUYECKHUM 00€CIIEUEHUEM.

Ilepen mocemnieHreM J1a00OpaTOPUM HM3YyYUTE TEOPHIO BOIIPOCA, IMPEANOIAracMoro K
WCCJICIOBAHHIO, 03HAKOMBTECh C PYKOBOJICTBOM IO COOTBETCTBYIOIICH pabOTe M MOJATOTOBHTE
IIPOTOKOJI TIPOBECHHMS paOOThI, B KOTOPBINA 3aHECUTE:

— Ha3BaHUE pabOTHI;
— 3aroTOBKH TaOJUIL IS 3aMOJIHEHUS IKCIIEPUMEHTATBHBIMU JTAHHBIMU HAOIIOICHHUI;
— yYpaBHEHHUS XMMHYECKHX PEAKIUi MPEeBpAIICHHUA, KOTOPbIE OYIYT OCYIIECTBICHBI MPH

BBITIOJTHEHUH SKCIICPUMEHTA,

— pacyeTHbIe POPMYIIBI.

OdopMieHHE O0TIETOB JIOJDKHO IMPOBOIUTHCS TIOCIIE OKOHYAHUS PabOTHI B JIA0OpATOPHUH.

Jlisi TIOATOTOBKM K 3alllUTE€ OTYeTa CIEAYeT MPOaHAIU3UPOBATh JKCIICPHUMEHTAIbLHBIC
PE3YJIBTAThI, COTIOCTABUTH UX C U3BECTHBIMH TEOPETUUYCCKUMU TIOJIOKEHUSIMU WIIA CITPABOYHBIMU
JTAHHBIMH, OOOOIIUTHh PE3YJIbTAaThl MCCICIOBAHUN B BUJIC BBIBOJOB IO paboTe, MOATOTOBHUTH
OTBETHI HAa BOIPOCHI, TPUBOJIUMBIC B METOJIMYCCKUX YKA3aHHUSX K BBITIOJHCHHIO JIAOOPATOPHBIX
pabor.

5. IlepeyeHb OCHOBHOM U IONOJTHUTEIbHOM y4eOHOM JIUTEPaTyPbl, HEOOXO0AUMOM 151
OCBOCHMS AMCHUIIMHBI (MOXYJIs1)

5.1 OcHoBHas JiuTeparypa:

5.1 OcHoBHas1 TUTEpaTypa:

1. Bynanos, B. B. Xumudeckas TepMoarHaMuKa [ DIeKTPOHHBIN pecypc]: yueb. mocodue

/ B. B. Bynanos, A. 1. MakcumoB. - 3-e u3j., crep. - Cankrt-IlerepOypr: Jlans, 2017. - 320

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

2. BbaxuH, Hukonaihi MwuxainoBuuy. TepmoAMHaMMKa ANA XMMUKOB [TeKcT]: yuyebHUK ans
cTyaeHToB By308 / H. M. basxuH, B. A. UBaHueHKo, B. H. MapmoH. - 2-e n3a., nepepab. 1 gon. - M.
: Xumua : KonocC, 2004. - 416 c. - (YyebHUKM U yyebHble nocobua ana CTyAeHTOB BY30B). -
Bubnuorp. : c. 416-417.

5.2 JlononHUTENBHAS IUTEPATYPA:

1. benos, I'ne6 BuranseBuu. TepmoauHamuka [ DIeKTpOHHBIN pecypc]: B 2-X 4.: yueOHUK U
NPaKTUKYM Ui akageMmudeckoro Oakanaspuara. Y. 1/ I'. B. benos. - 3-e u3n., ucnp. u
norm. - Mockga: FOpaiit, 2017. - 264 c. - https://biblio-online.ru/book/2E7231EE-A291-
461D-876C-02EF3A8CCEBC

2. benos, I'ne6 BurtanbeBnu. TepMmomuHamMuka [ DJIEKTPOHHBIN pecypc]: B 2-X 4.: y4eOHUK U
NPaKTUKYM JUId akageMmudeckoro Oakanaspuara. Y. 2 / I'. B. benos. - 3-e uzn., ucnp. u
nor. - Mocksa: HOpaiir, 2017. - 248 c. - https://biblio-online.ru/book/60B89B1A-294F-
438C-A343-07469F39205F

3. Ipaktukym mo ¢usmueckoit xumuu. TepmonmHammuka. [Tekcr]: yueOHOe mocoOme st
cryaentoB By3oB / [E. II. AreeB u ap.]; mox pexa. E. I1. Areesa, B. B. Jlynuna. - M.:
Axanemus, 2010. - 220 c.: m1.

5.3. Ilepuoguyeckue U3AaHUS:
1. XKypuan ¢pusznueckoir XuMuu
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https://biblio-online.ru/book/2E7231EE-A291-461D-876C-02EF3A8CCEBC
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https://biblio-online.ru/book/60B89B1A-294F-438C-A343-07469F39205F
https://biblio-online.ru/book/60B89B1A-294F-438C-A343-07469F39205F

6. Ilepeyenr pecypcoB HHPOPMAUMOHHO-TEJIEKOMMYHUKANMOHHOM  CeTH
«HTEepHET», HEOOXOAUMBIX /IJIsl OCBOECHHA TUCIHUITHHBI (MOTYJIfA)
1. DnektpoHHas OMOIMOTEYHAs CUCTeMa u3naTeabcTBa ""JIanp"
2. eLIBRARY — Hayunas snextponHnas 6ubnuorexa (Mocksa) http://www.elibrary.ru/
3. Nature Publishing Group
4. Hayunas anekrponnas oudnuoreka (HOB)
5. Scopus - MyapTHIMCIUIIINHAPHAS pedepaThBHAs Oa3a JaHHBIX
6
7

OnexTpoHHas oubnroreunas cuctema BOOK.ru
Komnekmus sxypHanoB uzgarenscrsa Elsevier na moprane ScienceDirect

6. MeToanueckue ykazanus 1Jisi 00y4aOMIUXCsl 10 OCBOEHHM IO JUCHMIIIIMHBI (MOILYJIs1)

VYcnemHoe OCBOGHHME AMCLMILIMHBI TPEIIOJaraeT akTUBHOE, TBOPYECKOE Yy4yacTHE
CTYJICHTA ITyTeM ILJIAHOMEPHOM, OBCEIHEBHOM pabOTHI.

OO0uue pekoMeHaaun

N3ydyeHne AUCUMILTUHBI CIeAyeT HAYMHATH C MPOpaboTKHU pabouelt mporpaMmsbl, 0codboe
BHUMAaHUeE, yAEIIS LEIIM U 3a1a4aM, CTPYKTYpPE U COAEPKaHUIO Kypca.

Padora ¢ KOHCIIEKTOM JIeKIMii

[IpocMoTpuTE KOHCHEKT Cpa3y Hocie 3aHATUN, OTMEThTE MaTepuanl KOHCIEKTA JIEKLHH,
KOTOpPbI BBI3bIBAET 3aTpyIHEHUs I mNoHMMaHus. llomblTaliTech HaWTH OTBETHl Ha
3aTpyIHUTENIBHBIE BOIIPOCHI, HCIIOJIb3Ysl PEKOMEHIyEMYIO IUuTeparypy. Eciu camocTosTensHO He
ynanaoch pa3zobpaThcsi B MaTepuane, cHOpMyIHpyHTe BOMPOCHI U OOpAaTUTECHh 3a MOMOIIBIO K
IIpenoaaBaTesto Ha KOHCYJIbTAlUY WK ONMKalIIen JeKIuu.

Perynsapuo oTBOAMTE BpeMs ISl MOBTOPEHMS IMPOWIEHHOIO Marepuaia, IpoBepsst CBOU
3HAaHWUA, YMCHHA U HABBIKW 11O KOHTPOJIbHBIM BOIIPOCaM.

BoinosineHue J1a00paTOpHbIX padoT

Ha 3anstum nonyuurte y npemnojaBaTens IpaduK BHIIOJHEHHsS J1a00paTOpHBIX padoT.
O63aBeuTech BceM HEOOXOJMMbBIM METOJMUECKUM 00€CIICUEHUEM.

[lepen mnocemenneM 1a0OpaTOpUM HM3YyYUTE TEOPUIO BOIPOCA, MPENIOIAraeMoro K
UCCIIEIOBAaHHUIO, O3HAKOMBTECH C PYKOBOJCTBOM I10 COOTBETCTBYIOIIEH paboTe M MOJIrOTOBHTE
IIPOTOKOJI IPOBEAECHMS pabOThI, B KOTOPBIN 3aHECUTE:!

— Ha3BaHue paboThI;
— 3aroToBKH Ta6J'II/IH JJI 3alIOJTHCHHU A SKCIICPUMCHTAJIbHBIMU JaHHBIMU Ha6J'IIOI[eHI/II\/JI;
— ypaBHEHHUs XMMHUYECKHUX peakluil NpeBpalieHui, KOTOpble OyIyT OCYILECTBIIEHBI IMpH

BBIITOJTHCHHHU SKCIICPUMCHTA,

— pacyeTHble POPMYJIBL.

OdopmiieHre 0TYETOB J0JIKHO MPOBOJUTHCS MOCIIE OKOHYAHUS pabOThI B J1AOOPATOPHUH.

I[J'IH MMOATOTOBKM K 3alIMTEC OTUCTA CJICAYCT IMPOAaHAIU3HUPOBATH OKCIICPUMCHTAJIBHBLIC
pE3yJIBTaThl, COMIOCTABUTh UX C U3BECTHBIMU TEOPETUYECKUMU TIOJI0KEHUSAMU WIN CIIPABOYHBIMU
JAaHHBIMHU, O0OOIIUTH PE3yNbTATHl HCCICIOBAHUM B BHJIE BHIBOJOB IO pabOTE, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, MPUBOJUMBIE B METOAMUYECKUX YKA3aHUAX K BBIIOJHEHHUIO J1a0OPaTOPHBIX
pabor.

7. IlepevyeHb MH(POPMALMOHHBIX TEXHOJIOTHIi, MCIOJIB3YyEeMbIX MPHU OCYIIECTBJICHUH
0o0pa3oBaTe/IbHOIO NMpolecca Mo AUCIUNIHHE

7.1 llepevyeHb HH(POPMALHOHHO-TETEKOMMYHUKALMOHHBIX T€XHOJIOTHil

[IpoBepka JOMAIIHKX 33JaHUN U KOHCYJIBTUPOBAHHUE ITOCPEACTBOM JIEKTPOHHOM MOYTHI;
Hcrnons30BaHKe dJIEKTPOHHBIX IIPE3CHTALUN IIPU IIPOBECHUN ITPAKTUYECKUX 3aHATUH.

7.2 TlepeyeHb JMIEH3HOHHOIO M CBOOOJHO PACIPOCTPAHSEMOr0 INPOIPaMMHOIO
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o0ecrieuyeHus

Microsoft Windows 8, 10.

[Taker Microsoft Office Professional Plus (mporpamma juist 1eMOHCTpalliMl U CO3TaHMS
npesenTaruii «Microsoft Power Pointy; sanextponnsie Tadbmnuis «Microsoft Excel».).

[TporpammHOe oOecnieueHue IS CITA00BUISIINX.

[Iporpamma nisi pacu€ra XapakTepUCTUK oOpaTHoocMoTHuUeckuX wmoxynedr ROSA
(freeware).

7.3 IlepeyeHb coBpeMeHHbIX MPOdecCHOHAIBHBIX 0a3 JAHHBIX U HH(OPMAIHOHHBIX
CIPABOYHBIX CHCTEM

http://MmuHOOpHAYKH.p) — MuHHCTEpCTBO 00pa3zoBanus u Hayku Poccuiickoit deneparuun

1. http://government.ru/ - TIpaButenscTBO PO

2. http://www.edukuban.ru/ - MunucrepcTBOo 00pa3oBaHHs, HAyKH W MOJOICKHOW TOJUTUKU
KpacHogapckoro kpas

3. http://fgosvo.ru/ - TTopran DeaepaibHBIX TOCYIAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB

4. http://www.edu.ru - ®enepansusiii mopran «Poccuiickoe 06pa3oBaHHE»

5. http://obrnadzor.gov.ru/ - denepanbHas ciayxba Mo Ham3opy B cdepe o0pa3oBaHUs U HAYKH
PocoGpranzop

6. http://www.nica.ru/ - Odunnansusiii caiit ®I'BY «HarmoHaapHOE aKKPEAUTAIHOHHOE areHTCTBO B
cepe oOpazoBaHHsD»

7. infoneeds.kubsu.ru/infoneeds/ - 6a3a urdopmarmonusix morpedHocteit Kyol'yY

8. ®denepanbusblii nopran «Poccuiickoe oOpazoBanuey - http://www.edu.ru

9. http://elibrary.ru/ Hay4ynas ssekrpoHHast OnOIHOTeKa

10.  www.scopus.com - Scopus (SciVerse SCOpUS) MyIbTHIUCIHUILTHHAPHAS
oubnmorpaduueckas u pegeparuBHas 6a3za JaHHBIX, CO3/JaHHAS W31aTEIIbCKOM KOpIioparuei
Elsevier.

11.  CnpaBouno-npaBoBas cuctema «KoncynbranT [Tmrocy (http://www.consultant.ru)
12. http://cyberleninka.ru/about — Hayynast OnbmuoTeka OTKpBITOTO JOCTYTIA
«KubepJlennnkay»

13. http://www.sciencedirect.com — nmosiHoTeKcTOBas Hay4YHast 6a3a JaHHBIX
MEKIyHAPOIHOTO H31aTenscTa Elsevier.

14. http://apps.webofknowledge.com/ - mynsTHAMCIUIITHAPHAS pedepaTHBHO-
o6ubnuorpaduueckas 6a3a nanHpix UHctuTyTa HayuHoit undopmanuu CIIA (Institute for
Scientific Information, ISI), npeacrasnennas Ha miargpopme Web of Knowledge komnanuu
Thompson Reuters.

8. MaTepnajibHO-TeXHHYECKOE oDecnevyeHne Mo TUCIUITHHE (MOTYT10)

Ne Bux paGot HanmenoBanne yueOHON ayuTOPUH, €€ OCHAIIEHHOCTh
000py/IoBaHHEM M TEXHHUYECKUMHU CPEJICTBAMU O0yUSHUS
1. Cemunapckue 3anatusi | Aynutopust  (ayn.  322c¢, 416c, 332c¢), ocHaiieHHas
Mpe3eHTAllMOHHON TEXHUKOU (mpoexTop, 9KpaH,
KOMIIBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM IPOTPAMMHBIM
00ecreyeHHEeM.
2. ['pymmoBbie VYuebnas aymutopus (ayn. 322c¢, 416¢, 332c¢, 345¢).
(MHAUBUAYATHHBIC)
KOHCYJIbTAIHH
3. Texkymmii  KOHTpoOIb, | YueOnas ayautopus (aya. 322c¢, 416¢, 332c, 126¢, 334c).
POMEKYTOUHAS
aTTecTanus
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http://минобрнауки.рф/
http://government.ru/
http://www.edukuban.ru/
http://fgosvo.ru/
http://www.edu.ru/
http://obrnadzor.gov.ru/
http://www.nica.ru/
http://www.edu.ru/
http://elibrary.ru/
http://www.scopus.com/home.url
http://www.consultant.ru/
http://www.sciencedirect.com/
http://apps.webofknowledge.com/

CaMocrosgTrenbHas
paboTta

Kabunet ans camoctositenbHOU padboTsl (140c), ocHaIeHHBIH
KOMITBIOTEPHOM TEXHHUKOW C BO3MOYKHOCTBIO MOJKIIIOUEHUS K
cetu «/HTEpHET», NPOrpaMMOM JKPAaHHOIO YBEIHWYEHUA U
00€eCrevyeHHbIl TOCTYIIOM B AJIGKTPOHHYIO HH(GOPMaIMOHHO-
00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.

.HGKI_II/IOHHI)IG 3aHATHUA

JIeKIIMOHHAsT ayIUTOpHUs, OCHAIEHHAS TPE3CHTAMOHHON
TEXHUKOW (TPOEKTOp, DIKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM NporpaMMHbIM obecniedeHueM (110).

JlabopaTopHblie
3aHATHS

JlabopaTopus, YKOMIUIEKTOBaHHasi  CIELMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEICTBAMU O0yUYEHUS:
Ckanupytommuii  cnektpodoromerp  Leki SS2109UV
Cnexrpodoromerp Leki SS2107 Mukpockon ONTHYECKUN
Altami Konnykromerp «Okcnept-002» - 1 mr; Becobl
anamutudeckue «Adventures Pro» - 1 mt; Typounumerp Hanna
— lmr; Buckosumerp Brookfield — 1 mr; Buckosumerp
kammuiapaeii BITK-2 — 3mT; Becwr maboparopasie — 1 1T,
Becwr Topcuonnsie — 1 mr; Memanka ¢ nmoxorpeBom «lka C-
MAB HS7» Illeiikep naboparopusiii LS110 — 1 wrt; pH-metp
Hanna Hi2211 — 3 wr; Mynstumerp — 1 mr; Mcrouynuk
MUCTaHUs TOCTOSHHOTO TOKa cTabmiu3upoBaHHblii b5-49;
Konaykromerp noprarusnbiii Hanna HI 9033 — 2 mrt; Hacoc
NEepPUCTAIBTUYECKUI MHOrokaHanpHbli — 1 mr; Hacoc
NepUCTATBTUYECKUN ofaHOKaHanpHbI LS 301 — 2 mmg
Myneturect UIIT1-101-1 — 2 mr; TTK-2mr
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