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1 ey 1 3212494 U3yYeHUS IUCHUTIMHBI
1.1 Heanb AMCHUATIHHBI

«BBeneHue B TEpMOJMHAMHUKY» COCTOMT B (OPMHUPOBAHHUU Yy CTYJIEHTa CHUCTEMbI
NpPEACTABICHUM O KAYeCTBEHHBIX M KOJMYECTBEHHBIX 3aKOHOMEPHOCTAX MPOTEKAHUS
TEPMOJIMHAMMYECKHX TPOILIECCOB, B TOM 4YHCJIE, XHMHMUYECKHX TIPOLIECCOB Ha OCHOBE
TEPMOIMHAMHYECKOTO MOAX0a.

1.2 3agauu TUCHUIIINHEI

W3ydeHre OCHOBHBIX 3aKOHOB TEPMOJIMHAMUKY U MPUMEHEHHE STUX 3aKOHOB MPU PEIICHUHN
KOHKPETHBIX XMMHUYECKUX MPOoOJIeM. YMEHHE MPUMEHSATh OCHOBHBIE 3aKOHBI TEPMOAMHAMUKH,
JIPYTUX €CTeCTBEHHO-HAYYHBIX MUCIHMIUIMH JJIS PacdyeToOB TEIUIOBBIX A(P(PEKTOB XUMUYECKUX
peakiuii, yMeHHE TOTIh30BaThCSI COBPEMEHHBIMHU CIIPABOYHUKAMHU TEPMOJINHAMUYICCKHUX JTaHHBIX
JUISL BBIUMCIICHHUS KOHCTAHT PAaBHOBECHS U JAPYTUX TePMOIUMHAMHUYECKUX BenuuuH. OBiajeHue
HaBbIKAMU O00pabOTKH pe3ylbTaTOB HAYYHBIX HKCIEPUMEHTOB C MOMOIIBIO COBPEMEHHBIX
KOMITBFOTEPHBIX TEXHOJIOTHA.

[lpy TpakTHYECKOM NPOBEICHHH TEPMOIMHAMHUYECKUX pPACYETOB OOJIBIIYI0 IOMOIIH
OKa3bIBaeT MPUMEHEHHE B y4eOHOM MPOIECCe KOMIBbIOTEPOB, UCIOJIb30BAHUE KOMIIBIOTEPHBIX
MporpaMM Jisi THUIMHYHBIX (U3UKO-XUMHUYECKHX pacyeToB. llepeuncieHHbIe 3a7add JOKHBI
CMOCcOOCTBOBATh (HOPMUPOBAHUIO COBPEMEHHOTO OakaaBpa XUMHUH.

1.3 MecTo AucuMNJIMHBI B CTPYKTYpe 00pa3oBaTe/bHON NPOrpaMMbl

Jucnunnuna «BBenenue B TepMOAMHAMMKY» OTHOCHTCSA K 00s3arenbHON dactu broka 1
"Muctunauael  (Moaynu)" pabodero ydeOHOTO IIaHA MPOrpaMMbl OakamaBpwara MpPOGUITH
«Dusndeckas xumusi» 1o HanpasieHuto noaroroBku 04.03.01 Xumus. B pamkax maHHoM
JTUCIUILTAHBL Y CTYACHTOB (DOPMUPYIOT 3HAHUS, YMEHHS M HABBIKU, KOTOPBIE OYIYT 3aKpeTIeHbI
B XOJ€ TIPOXOXKICHHUS O3HAKOMHUTEILHOW TPAaKTHKHW, 4YTO obecneunT (GopmupoBaHHe
KOMITETEHIIMM, HEOOXOAMMBIX JUISl YCIENIHOW HayYHO-HUCCIEN0BATENbCKON 1eATeIbHOCTH
BBIITYCKHUKOB.

1.4 TpeGoBaHusl K pe3yIbTATAM OCBOCHHS COJCP:KAHMSA THCIUIINHBI

N3ydyenne naHHOW y4eOHOW MUCIUIUIMHBI HAMPABICHO HAa (OPMHUPOBAHUE y OOYUAFOIIMXCS
CIEAYIOUINX KOMITETCHIUN:

KO,I[ N HAMMCHOBAHNEC MHANKATOPA PGSYJ'ILTaTBI O6y‘IeHI/I$I O JUCHUITIINHE

JOCTHIKCHUA KOMIICTCHIIMH

OIIK-1. CnocobeH aHanM3MpPOBATH M HWHTEPIPETUPOBATH PE3YyIbTAaThl XUMHUYECKUX
HKCIEPUMEHTOB, HAOIIOICHHH U U3MEepeHUul

NOIIK-1.1. CucremaTusupyer 1 | 3HaeT OCHOBBI COBPEMEHHBIX Teopuil B oOnacTu
aHAM3UpPyeT pe3ynbTaThl XMMHUYECKUX | OOl XMMHH, TEPMOXUMMH, MOJIEKYJISPHO-
IKCINEPUMEHTOB, HaOro1eHu , | KHHeTHYEeCKON TEOpUHU rasos, Hayas
U3MEpPEHUM, a Takke  pPe3yibTaTbl | TEPMOAMHAMUKH

VYMeeT KOIMYECTBEHHO OIMUCHLIBATL SIBICHHUS U
3aKOHOMEPHOCTH B XHUMHYECKHX CHCTEMax Ha
OcHOBE 0a30BbIX HA4YaJ TEPMOJIUHAMHUKHU

Bnaneer  mMerogamMu  aHaiM3a  pe3ysbTaTOB
XUMHYCCKAX WM3MEPCHUH HA OCHOBE CHCTCMBI
byHIaMEHTATBHBIX ~ XUMHYECKHX  TOHSTHIA,
0a30BbIX 3HAHWW (YHIAMCHTAJBHBIX Pa3JCIOB
XUMHUHU

pacyeToB CBOMCTB BEIIECTB U MAaTEPUATIOB

NOIIK-1.2. IIpeqnaraet MHTEPIPETALUIO
pe3yJIbTaTOB COOCTBEHHBIX

3HaeT MCTO/JIbl HM3YUCHUSA W aHaJIM3a CBOMCTB
XUMHYCCKHUX BCHICCTB U MATCPUATIOB, MCXAaHU3MBbI

3




KO,I[ 1 HAUMEHOBAHMUE NHANKATOPA
JOCTHIXKCHHUA KOMIICTCHIIMH

PeSy'J'ILTaTBI O6y‘IeHI/I$I Mo JUCHHUIIJIIMHE

9KCTIEPUMEHTOB " pacueTHo-
TEOPETUIECKHUX PadOT C MCIOIB30BAHUEM
TEOPETUYECKUX OCHOB TPATUIIMOHHBIX U
HOBBIX Pa3JIeJIOB XUMHU

U 3aKOHOMCPHOCTH TIPOTCKAHUA XUMHUUCCKUX
MIPOIIECCOB

Ymeer IIPOBOJIMUTH Ka4eCTBEHHBIH "
KOJIMYECTBEHHBIN aHaIU3 XMMHUYECKOTO COCTaBa
BELIECTB C MCMOJIb30BAaHHUEM PACUETHBIX METO/OB
onpeneseHuss (U3NKO-XUMHYECKHX BEJIUYUH U
NOHMMaHUs  0a30BBIX  3aKOHOMEPHOCTEH  HX
U3MEHEHUs

Brnageer pacdyeTHBIMH METOJAMU  ONPEACIICHUS
(U3UKO-XMMHYECKUX BEJIMYMH T[PH pPEHIeHUU
IPUKIAJAHBIX XUMUUCCKHX 3a/1a4

NOIIK-1.3. ®opMynupyeT 3aKI04YEHUSI U
BBIBOJIBI [0  pe3yjbTaTaM  aHalusa
JUTEPATYpPHBIX JIaHHBIX, COOCTBEHHBIX
DKCHEPUMEHTANBHBIX U PACUETHO-
TEOPETUYECKUX  pabOT  XUMHUYECKOU
HaAIpPaBJIEHHOCTU

3HaeT ATaIbl IUIaHUPOBAHUA, IPOBCACHUSA U
OMUCAHUA XUMHUYCCKOI'O SKCIICPUMEHTA

YMeeT mpoBOIUTH MOUCK JTUTEPATYPHBIX TaHHBIX U
CPaBHUTEIHHBIN aHaIN3 pe3yIbTaTOB
COOCTBEHHBIX  SKCHEPUMEHTOB W  PacyeTHO-
TCOPCTHUCCKUX paboT

Bnanmeer Metogamu KOMIUIEKCHOTO CHCTEMHOIO
noaxoaa K PacCMOTPCHHUIO — XHMHYCCKHUX
MPOIIECCOB M CBOMCTB XHMHYECKUX BEIIECTB M
MaTepHuajIoB

OIIK-3. CrocobeH MpUMEHATh PacueTHO-TEOPETHYECKHUE METOMAbl A U3YyYCHHs CBOMCTB
BEUIECTB M IPOLECCOB C MX YYACTUEM C HCIOJIb30BAHUEM COBPEMEHHOI BbIUMCIMTEIbHON

TEXHUKH
NOIIK-3.1. ITpumeHsieT TeopeTUuuecKue u | 3HaeT TEOPETUYECKUE OCHOBBI
MOJIYy3MIIUPUUECKUE MOJIETH IIpU | TEPMOJIMHAMHYECKOTO  OMUCAHUA XUMHUYECKUX
peuIeHun 3a7a4 XUMHUYCCKOHN | CUCTEM U IIPOLIECCOB

HaIpaBJICHHOCTH YMeeT coCTaBIsATh TEPMOXUMHUUYECKHE YpPaBHEHUS

W HaxoAWTb TCEIIOTY pEakiuuuM Ha OCHOBaHHWU
CIIPAaBOYHBIX NAHHBIX, UCIIOJB30BATH IMOJIYYCHHBIC
PE3YIbTATEL IJII NPCACKa3aHud OCYHICCTBUMOCTHU
MPOTCKAHUSA XUMHAYCCKON PCaKun

Brageet MeToamMu TEpMOIMHAMUYECKOTO pacy&éTa

2. CTpyKTypa U coaepKaHue U CHHMIIIMHbI

2.1 Pacnpenenenue Tpy10éMKOCTH JUCHHUILNIMHBI 10 BUAAM padoT

OObmas Tpy10€MKOCTh TUCLHUILUIMHBI cocTaBiseT 4 3au. en. (144 daca), ux pacrpeneieHue 1o

BHJIaM paOOT MPEICTaBICHO B TabIHUIIE.

Bug yuebHoit paboTsl Bceero CemecTpsl
4acoB (gachr)

1
KonrakTHas pa6ora, B TOM 4ncJje: 72,3 72,3
AyIuTOpHBIE 3aHATHSA (BCero): 68 68
3aHsTHS JEeKIMOHHOTO TUIIA 34 34
JlaGopaTopHble 3aHsATHS 34 34
3aHITHS CEMUHAPCKOTO THIMA (CEMUHAPHI, - -




MPAKTHYECKHE 3aHATHS)

HNHas koHTaKTHasi padora:

Konrtponmpyemast camocrosrenpHas padota (KCP) 4 4
[Tpomesxxyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTeibHasi pad0Ta, B TOM YHCJIE: 45 45
[ToaroToBKa K TEKYIIEMY KOHTPOJIKO 20 20
[TpopaboTka yueOHOro (TEOpETHUECKOro) MaTepuana 25 25
KoutpoJs: 26,7 26,7
OO01mas Tpy10eMKOCTh qac. 144 144
B TOM YHCJIe KOHTAKTHAs 723 723
pabdora
3a4. e/ 4 4
2.2 CTpyKTYypa 1M CUMILUINHBI
KommnuectBo yacos
Breaynut
. AynautopHas
Ne HawumenoBanue paszuenos Beero paGota 1?56122:;
J | 113 JP | CPC
1 2 3 4 5 6 7

L Beenenne. OCHOBHbBIE TOHATHS TEPMOAUHAMUKH. 7 2 S

2. |YpaBHEHHE COCTOSIHUS MICATBHOIO I'a3a. YpaBHEHUE | 13 4 4 5
COCTOSIHUSI peaIbHOT'O T'a3a.

3. |Tennoran pabota. [lepBoe HauaIO TEPMOAUHAMUKH. 13 4 4 5

4. BHyTpeHnHss sHeprus. 13 4 4 5

5. |Duransmms. 13 4 4 5

6. Tepmoxumus. 3akoH ['ecca u 3axon Kupxrododa. 13 4 4 5

7. Huxkn Kapno. Bropoe Hauano TepMoAMHaAMHUKH. 13 4 4 5

8. |Tperbe Hauano TepmoauHaMuku. O0beTMHEHHOE 13 4 4 5
MEPBOE M BTOPOE HAYAJIO TEPMOINHAMUKH.

9. |OcHoBH XUMITECKOTO paBHOBECHUS. 15 4 6 3
Umoeo no pazdenam oucyuniunam: 113 | 34 34 45
KonTpons camocrostensHoit pabotsl (KCP) 4
ITpomexyrounas arrecranus (MKP) 0,3
IToaroroBka K TeKyLeMy KOHTPOIIO 26,7
OO01mmas TpyI0eMKOCTh 0 TUCITUTUINHE 144

2.3 Conep:xanue pa3aenoB (TeM) TUCHUIIMHBI:

2.3.1 3aHaTH JeKIUOHHOI0 THIIA

Ne

HaumenoBanue pasznena
(Temsl)

Conepsxanue pasaena

dopMa TeKyLIero
KOHTPOJIA

1

2 3

4




Iens 1 3agaun IUCIMILIMHBI. MecTo KP
BBenenne. OcHOBHBIE JHCTHILTHHDL B CTpYKType
HOHSTHS TEPMOMHAMHK. 00pazoBaTeIbHOI MPOTpaMMEI.
VpaBHEHHE COCTOHIS [Tnanupyemble pe3ynbTaThl OCBOCHHS
B —— TUCIUTITUHBL. JHEPreTHUeCKnid 6amaHc
VpaBHEHHE COCTOHI XMUMUYECKUX cucteM. TeruoBas,
PEATbHOrO ra3a, MeXaHUYECKas M DIIEKTPUIECKast YHEPTUSI.
YpaBHEHHE COCTOSIHUS HI€ANTbHOTO Ta3a.
VYpaBHEHHE COCTOSHUS peallbHOTO Ta3a.
Pabora u termnora. Tepmonunamuueckas  |KP
cucrema. TepMoIJMHAMUYECKHE TTAPAMETPHI.
Terora 1 paGota. Tlepsoe Tepmuyeckoe ypaBHEHUE COCTOSIHUSL.
HYATO TCPMOHAMUKY. TepMoauHAMUYECKHE POLIECCHI.
Omnpenenenue padoThI ITpoLecca.
Omnpenenenune TEMIOTHI Mpoliecca.
Omnpenenenrne 0OpaTUMOCTH MpoIlecca.
3aKOH COXPAHEHUS YHEPTUH. KP
AHaIMTHYECKUE YpaBHEHUS IEPBOTO
BryTpenHsis sHEpTHSL. 3aKOHA TePMOJIMHAMUKH.
Ouranbnug. CBsi3b SHTAIBIUH U KP
BHYTPEHHEH dHEPIUU. DKCIIEPUMEHT
OHTaIbIHUA. Jxoyinst. CBOMCTBA SHTAJIBIINH KaK
(GyHKLHUS COCTOSHUSL.
Tepmoxumus. 3axkoH I'ecca u ero KP
cnenctus. YpasHenust Kupxroda.
Tepmoxumus. 3akoH ['ecca Teruoroit 3axon Heprcra.
u 3akoH Kupxrodda.
OcHoBHbIe nonoxenus. [Ipsmolie u KP
oOpaTHbIe TUKITBL. [IpsiMoli 1 0OpaTHBIIA
Hucn Kapro. Bropoe obparumsle nukisl Kapao. Onpenenenne
HA9amno TCPMOAMHAMUKH. 14, o rosmmst paBHOBECHS U PaBHOBECHOT'O
rporecca.
TpeTse HATAIO IToctynar Ilnanka. Jloka3zaTenbCTBO KP
TCPMOIHAMHKH. HENOCTHKUMOCTH abCOJIIOTHOTO HYJISL.
OBbe IMHEHHOE TIepBOe I O0beTMHEHHOE TIEPBOE U BTOPOE HAYAIIO
BTOpOE Hauaslo TepMoauHaMuKH. JnddepeHunansuble
e a— yYpaBHEHUS B YaCTHBIX MPON3BO/IHBIX.
CootHomenust Makcsena.
XUMHUYECKOE paBHOBECHE U BTOpO# 3akoH |KP

OCHOBBI XUMHYECKOTO
paBHOBECHSI.

TCPMOAMHAMUKU. KoncranTa PpaBHOBECHA U
CTCIICHb AUCCOoOalu.

2.3.2 3aHATHA CeMHMHAPCKOI0 THIIA

CCMI/IHapCKI/IC 3aHATUA HE TPCAYCMOTPCHBI Y‘IC6HBIM IIJTaHOM




2.3.3 JlabopaTopHbIe 3aHATUSA

No HanmenoBanme mabopaTOpHBIX padoT Popwma Tekyiiero
KOHTPOJISI
1 3 4
1 |Onpenenenune otHowmenust Cp/Cv MeTOIOM CTOsTYEH 3BYKOBOI Otuer no
BOJIHBI JabopaTopHoii pabore
2 |U3mepeHne U3MEHEHNH TEPMOAMHAMHYECKUX MTapaMeTPOB Otuer o
aacToMepa MpHU €ro PacTsHKEHUN 1abopaTOpHOI paboTe
3 |Onpenenenne U3MEHEHUH TEPMOJUHAMUUYECKUX [1apAMETPOB Oruer no
raJbBaHMYECKOr'0 3JIeMEHTA IIPU HAarPEeBAHUU JabopaTopHoii paboTte
4 |UccnemoBanue peakinu AUCCOMMAIIMHA MOJICKYII BOJIBI, B yCiIoBHusIX |OTUYET 1O
BHEITHETO BO3JICHCTBUS HA TEPMOAMHAMUYECKYIO CHCTEMY n1abopaTopHoii padoTe.
5 |Omnpenenenne pH 00pa30BaHUs TUAPOKCHIOB METAIIOB Ortuer mo
n1abopaTopHOI paboTe
6 |WccrnenoBanue koneOaTeNbHOM peakiiuu OTtueT o

JTa00paToOpHOii padoTe

2.3.4 IlpumepHasi TeMAaTHKA KyPCOBBIX PadoT (IIPOEKTOB)

KypcoBbie paboTh! (IpoeKThl) y4EOHBIM IIJIAHOM HE MPEAYCMOTPEHBI

2.4 IlepeyeHb y4eO0HO-METOAMYECKOr0 o0ecnedyeHHs AJIsi CAMOCTOSITEIbHON padoThI
o0yuyaronuxcs o JMCUUILIAHE (MOTYJIIO)

[TepeueHs yueOHO-METOAMUECKOTO OOCCIICUCHHSI TUCITUTUIAHBI

No Buxg CPC 10 BBIMOJTHEHUIO CAMOCTOSTELHON PabOThI

1 2 3

1 [IIpopaboTka yueOHOTO |MeETOOMUYCCKUE PEKOMCHAAIMM K OPraHW3aluy ayAWTOPHOU H
(TEeOpeTHIEecKOro) BHEAYAUTOPHON  (CaMOCTOSATENbHOW)  pabOThl  CTYACHTOB:
MaTepuana meroaudeckue ykazanus / coct. T.II. Cropoxenko, T.b.

[Tounnok, A.B. becnanios, H.B. Jlo3a. — Kpacnonap: Ky6anckuit
roc. yH-T, 2018. 89 c.

2 |Bremmoanenne

Meroguueckue yKa3zaHUs 1O OpraHU3aldd CaMOCTOATEIbHOU

MHAUBUYATbHBIX paboThl CTyIeHTa, yTBEPKIEHHbIE Kadeapoil GpU3nyecKor XuMuu,
3agaHuil (MOAroTOBKA npotokoa Ne 1 ot 30.08.2017 r.
COOOIICHHI,
MIPE3CHTAIINN)

3 |IloaroroBka k TekymeMy |\ MeToauueckue peKOMEHAANMHU K OpraHu3aluu ayJuTOPHOM U
KOHTPOJTIO BHEAYAUTOPHON  (caMOCTOSATENbHOM)  paboOThl  CTYAEHTOB:

meroandyeckue ykazanusi / coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becrranos, H.B. Jlo3a. — Kpacronap: Kybauckuit
roc. yH-T, 2018. 89 c.

VY4yeOHO-MeTOINYECKUE

MaTepuaibl Uil CaMOCTOSATENIbHOM padoThl oOydarommxcs H3

Yyclla WHBAIUAOB M JIMIl C OTPAHUYEHHBIMH BO3MOYXHOCTSIMHU 3JI0POBBSI MPEIOCTaBISIOTCS B
(hopMax, amanTUPOBAHHBIX K OTPAHHYEHUSM UX 30OPOBBS M BOCIIPUATHS HHPOPMAITUH:

JList min ¢ HapyIIEHUSIMU 3pEHUS:

— B TIeYaTHOU (popme yBeTMUEHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO JOKYMEHTAa,




Jlist min ¢ HapyLIeHUsIMU CiTyXa:

— B neyatHou dopwme,

— B (hopMe 37eKTPOHHOr0 JOKYMEHTA.

Jnst u1 ¢ HapyIIeHUsSIMU OMTOPHO-/IBUTaTEIbHOTO ammapara:

— B mieyaTHou (hopme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTAa,

JlaHHBIA TIepeYeHb MOXKET ObITh KOHKPETH3MPOBAH B 3aBHCHUMOCTH OT KOHTHHIEHTA
oOyyJaroumxcsi.

3. O6pa3oBaTejibHbIE TEXHOJIOTUH

Hna  ¢dopmupoBaHHs KOMIIETEHIIMI B Mpolecce OCBOEHHUS Kypca HCIOIb3YeTCs
TEXHOJIOTHS TPO(eCcCHOHATEHO-PA3BUBAIOIIETO OOYYCHHUS, TPEIyCMaTPUBAIONIass HE TOJBKO
nepeAady TEOPETUYECKOro MaTepuaia, HO W CTHUMYJIMPOBAHHE IMO3HABAaTEIbHBIX JIEHCTBHUU
CTYIECHTOB.

Co3nanue B y4eOHOHM JESATENBHOCTH MPOOIEMHBIX CHTYallMd W OpraHM3alusi aKTUBHOU
CaMOCTOSTEIbHON JNEATEIBHOCTH 00ydaroMXcs 110 UX PAa3pelICHUI0 NPUBOIUT K TBOPUECKOMY
OBJIAJICHUIO 3HAHUSIMM, YMEHUSIMU, HaBbIKAMU, PA3BUTHUIO MBICIIUTEIbHBIX CIOCOOHOCTEN. PaboTa
C SJIEKTPOHHBIMH 0Oa3aMH JaHHBIX, MOATOTOBKa pedeparoB W 3ammuTa B ¢GopMe TOKIana Ha
CEMHMHAape, BKJIIOYAIOIIAs OTBEThl HA BOMPOCHI W/WIM AUCKYCCUIO, UHJIMBUYalbHBIX 33/1aHUH,
JTUCKYCCHUU IO 00CYKIa€MBIM BOIIPOCAM.

MynbTuMenuiiHble  MpEe3eHTAaUMM IO Teme 3aHATus. Jloknaasl  CTYyJIEHTOB ¢
MYJIbTUMEAMHHON pe3eHTanuel no pepeparam. JJuckyccuu no teme 3aHATUSA. Y CTHBIHM ompoc.

JUisg nui ¢ OrpaHMYEeHHBIMM BO3MOKHOCTSMU 370POBbsI IPELYCMOTpPEHA OpraHu3alus
KOHCYJIbTallMM ¢ UCIIOJIb30BAaHUEM JJIEKTPOHHOMN IIOYTHI.

Bup 3ansTus Hcnonb3yemble UHTEpAKTUBHBIE KomuuectBo
Cemectp
(JI, ITP, JIP) 00pa3oBaTeNbHBIC TCXHOIIOTUN 4acoB
1 JI MynbTUMeIna-IPOEKTOp, HOYTOYK, | 36
WHTEPAKTHUBHAS I0CKA
1P -
JIP VIK «Xumug» ¢ IIK  wu |36
IPOrPaMMHBIM 00€CTICUCHUEM
Hmoeo: 72

4. OnleHOYHbIE U METOIHYECKHE MATEPHAJIBI

4.1 OneHo4Hble cpeacTBa VIS TEKYIIEero KOHTPOJISl yCleBaeMOCTH W NPOMe:KYTOYHOM
arrecTauuu

Tekywsuii KOHmMpPO1b 3HAHUE OCYIICCTBIIICTCS HAa KaXIOM MPAKTHYECKOM 3aHITHU B BHUJIC
YCTHOTO  OMpoca, OOCYXIEHUsI JTUCKYCCHOHHBIX BOMPOCOB. [IMCBhMEHHBIH  KOHTpPOIb
OCYIIIECTBISETCS B BHJIE KOHTPOJBHBIX padoT. [IpemycMoTpeHo mpoBeaeHne ABYyX KOHTPOJIbHBIX
paboT B TCUCHUE CEMECTpA.

Z[aHHBIfI nepequL MOXKET GBITB KOHerTI/ISI/IPOBaH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

CTpyKTYypa OLIEHOYHBIX CPEACTB IJIfl TeKYIel U MPOMEeKYTOYHOM aTTecTauuu

Kon HaumenoBanue
No Kontponupyemsie pasaeibt KOHTPOJIHPYEMOU OIICHOYHOT'O CPEIICTBA
n/n (TeMbl) TUCLIMILIMHBI* KOMITETEHIIMH (KN . IIpomesxyTouHas
Texymuii KOHTPOITb
€e YacTH) aTTecTaIusl




Boeserie. OCHOBHBIC OIIK-1, OIIK-3 | Konmponvuas Bonpocut ons
1 | momstoms paboma Nel NnO0020MOBKU K
N — 3auemy/IK3ameHy
MNe [-3,5
YpaBHEHNE COCTOSTHUS OIIK-1, OIIK-3 Konumponvnas Bonpocwvt 0na
5 | HACANbHOTO rasa. paboma Nel NnO020MOBKU K
VYpaBHEHHE COCTOSHUS 3auemy/dK3ameHy
peajpbHOro rasa. Ne 4,6-8
OIIK-1, OIIK-3 Konumponvuas Bonpocwt ona
Temora u paGora. paboma Nel; NnO020MOBKU K
3 | Meproe Hauano Bvinonnenue u 3auemy/IK3ameHy
TEPMOIAMHAMHUKH. samuma . Ne 9-12
1abopamopHoll
pabomol Nel
OIIK-1, OIIK-3 Koumponvnas Bonpocwi ona
4 | Buyrpennss sxeprus paboma Nel; n0020MOBKU K
' 3auemy/dK3ameny
Ne 13-15
OIIK-1, OIIK-3 Konmponvnas Bonpocwt ona
paboma Nel; NnO020MOBKU K
Buvinonnenue u 3auemy/sK3ameny
S5 | DHTanenus. sauuma Ao 16-26
1abopamopHou
pabomuol Ne 3
TennoéMkocTb. 3aKOH OIIK-1, OIIK-3 Koumponvnas Bonpocwt 0ns
6 I'ecca u 3akoH paboma Nel NOO020MOBKU K
Kupxrogda. 3auemy/dK3ameHy
Tepmoxumus. Ne 27-34
OIIK-1, OIIK-3 Konumponvnas
paboma Ne2;
7 Hukn Kapno. Bropoe Buvinoanenue u
Havyajio TepPMOAMHAMHUKH. 3awuma
nabopamopHoi
pabomovi No2,3
OIIK-1, OIIK-3 Konmponvhnas
Tperbe Havano )
paboma No2,
TEPMOIMHAMHKH. BeinonneHie i
8 | O0peauHEHHOE TTIEPBOE U sawuma
BTOpPOE HAYajo abopamopHoi
TEPMOIHMHAMHUKH.
pabomuol Ne4-6
OIIK-1, OIIK-3 Konmponvnas
9 OCHOBBI XUMHUYECKOTO patoma Ne2
paBHOBECHS.

TunoBbie KOHTPOJIbHBIE 32JAHUS UJIH HHbIEe MATEPHAJIbI, HeOOX0AMMBbIe 1JIsl OLleHKH
3HAHUI, YyMEeHUI, HABBIKOB M (WIH) ONbITA JeSAITeJbHOCTH, XAPAKTEePU3YIIIUX ITaNbl
(popmMupoBaHus KOMIIETEHIIMI B NpoLecce 0CBOCHUsI 00pa30BaTeIbHOI MPOrPaMMBbI

BAPUAHT KOHTPOJIbHOM PABOTBI Ne 1.
1o Kypcy «BBezneHune B TepMOIUHAMUKY
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1o Teme «lIepBblil 3aKOH TEPMOINHAMHKH. TEepMOXUMUS»

. Beluncnure KoHeYHyI0 TeMmmepaTypy oOparumoro aaumadbarmueckoro pacmmpenus 100 T

aprona ot 10 10 50 1; HauankHas TemmnepaTypa 25 °C.

CranpmaprHas >utansnus cropanns AH%os Tepmoro mapramuua (CioHs) paBma — 1231, 6
kxan-Monb . IIpoxykTe! cropanus — CO, u sxukas Boga. Haiiiute cTaHIapTHYIO SHTAIBITHIO
obpazopanus Hadranuua mpu 25 °C.

. PaccuuTaiite Teriosoit agdext peaxiuu npu temneparype 250 °C s peakiuu

C (rpadur) + CO2 (ra3) — 2CO (ra3), UCNOIB3Ys CIPABOYHbIEC JTaHHbBIE.

BAPUAHT KOHTPOJIBHOU PABOTHI Ne 2.

1o Kypcy «BBezneHne B TepMOIMHAMUKY

o Teme «BTopoii 3akoH TepMoarHamMukn. DyHaMeHTanbHbIe ypaBHeHUs [ mO0ca. Xumudeckuii

NMOTCHLO A

1. Onpenenute AS 1715 H306apudeckoro HarpeBaHus 5 Moneit azota ot 200 g0 1000 °K,

Cp=6,4492 + 1,4125 - 10°T - 0,807- 107T2.

2. Ilpoyecc A: 1 MOab OTHOATOMHOTO UAEATIBHOIO ra3a paclIupseTcsl U30TEPMUUYECKH B BaKyyM

ipu 300 'K ot HauampHOTO 06BbeMa 10 11 10 KoHEeUHOTo 00BemMa 20 J1.

Ipoyecc 5: 1 Monb 3TOro rasa pacimmpsercs nzorepMmuuecku u oopatumo npu 300 °K or
oowsema 10 1 10 o6bema 20 .

a) dns xaxpaoro npoiiecca paccuutaiire g, w, AU, AH, AF, AG.

0) Onummre nporiece, 6Iarogapst KOTOPOMY ra3 MOT ObI BO3BPATUTHCS B UCXOTHOC COCTOSTHUC
rocie Kaxaoro u3 mporeccoB 4 u b. IlokaxuTe, Kak OKpyXkaromias cpefia MOXKET OBITh
BO3BpaIllcHa B UCXOTHOE COCTOSIHUE MTOCIIC OJIHOTO U3 MPOIIECCOB M TIOYEMY OHA HE MOKET OBITh
BO3BpAIlleHa B UICXOJHOE COCTOSHUE II0CIIE IPYroro Ipoiecca.

3. s peakuu CO(T) + SO3 (1) <> CO2(1) + SO2(T)

AH'20s = -44,14 xxkan u AG20s = -44,72 xxan. Onpenenute: a) AG’308 u 6) K 398
IIpexmonoxure, uro B mHTepBase 298-398 K AC?, =0.

3auTeHO0-3K3aMeHALIMOHHBbIE MAaTEPHAJIBI I/l IPOMEKYTOUYHOH aTTecTaluu
(3K3ameH/3a4eT)

Bomnpocsk! 1J151 MOATOTOBKH K YK3aMeHY/3a4eTy

Bormpockl k 5k3aMeny:

1.

Nownhkwo

OcHOBHbBIE MOHATUSL M ompeaeneHus. TepmoauHamuueckas cucrema. M3onupoBaHHas,
OTKPBITAsA U 3aKPbITasi CUCTEMBI.

IIpouecc u cocrosauue. OyHKIUA COCTOSHUS.

YpaBHeHUe cocTossHNs. VIHTEHCHBHBIE U DKCTEHCHBHBIE CBOMCTBA.

Pabora pacuipenust B paBHOBECHBIX U HEPABHOBECHBIX MPOIECCaX.

Temora n TEMIOEMKOCTB.

CpenHee 1 HICTUHHOE 3HaYEHHE U30XOPHOM 1 M300apHON TETIOEMKOCTEH.

VYpaBuenue agnadatol.
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8. Buyrpennsist sneprus. Onpenenenue. Pacuét naMeHeHNs BHYTPEHHEH SYHEPTUH TS Pa3INIHBIX
IPOLIECCOB.

9. IlepBoe Hauaso TepMOAUHAMHUKHI. POPMYIUPOBKU U MATEMAaTUUYECKOE BbIpaKEHUE.

10.Oxcnepument JIxoyas.

11.9xcnepument Jlxxoysnsi-TomrcoHa.

12.3akou ['ecca u ciencTBUS U3 HETO.

13.Pacuér TeroBoro 3¢ dexra peakunii Ha OCHOBaHUHU SHEPTHH CBA3H.

14.3aBHCUMOCTD TEMJIOEMKOCTH BEIIECTBA OT TEMIIEPATYPHI.

15.Ypasuenue Kupxroga, ero BeIBOI.

16.1{uxn Kapho.

17.Bropoe Havano TepMoaHAMUKN. DOPMYITUPOBKH U MATEMATUUYECKOE BBIPAKEHHE.

18.HepasenctBo Knaysuyca.

19.0600111eHHOE ypaBHEHHE NIEPBOr0 U BTOPOT0 Hayasla TePMOJAUHAMUKH.

20.Beramciienre SHTPOIHH JJIs1 OOPaTHUMBIX IIPOIIECCOB.

21.OHTponus CMEIeHUs UACATbHBIX Ta30B.

22 .VpaBuenue ['n66ca — ['enbMrobia.

23.Tpetbe Hauano tepmoauHamuku. [loctynar [1nanka.

24.Jloka3aTeabCTBO HEAOCTHIKUMOCTH a0COFOTHOTO HYJIS.

25.Kpurepun caMoIpon3BOILHOIO MPOTEKAHUs Mpoliecca.

26.2ueprus I'u60ca.

IIpumep OMIETOB K IK3aMEHY.

Kyb6anckuii rocynapcTBEHHBI YHUBEPCUTET
@aKyJIbTET XUMUU U BBICOKMX TEXHOJIOTHN
Kadenpa duznyeckoit xumun

DK3aMeH 1o Kypcy «BBelieHrne B TepMOIUHAMUKY»
Buner Ne 1

1. Tepmogunamuueckass cuctema. OCHOBHBIC MNOHATUS W onpexacnaeHus. M3onmposanHas,
OTKPBITAasl U 3aKpbITast CUCTEMBI.

2. XAMHYECKHM MOTEHIHa. 3aKOH JACHCTBYIOIIMX MaccC, €ro BEIBOJI.

3apenyromuii kadenpoit
Dusnyeckoii xuMun B.M1.3a60m0mxuit

4.2 Metoauyeckue MaTepuaJbl, onpeae/sionie nMpouelIypbl OeHNBaHUS 3HAHMIA,
YMEHHUil, HaBBIKOB M (WJHM) ONBITA [eATEJbHOCTH, XAPaKTePU3YIIMX ITANbI
¢dopMupoBaHusa KOMIIETEHIHUI.

VYcmemnHoe ocBoeHHE AUCHMIUIMHBL IIPEAnoJIara€tT akKTUBHOC, TBOPYCCKOC YYaCTUC
CTyIIEHTa ITyTEeM IJIAHOMEPHOM, TOBCETHEBHOMN paOOTHI.

O01mme pekoMeHAaAUMH

N3ydyeHne nMCUUIUIMHBI ClieAyeT HaYMHATh ¢ MPOpaboTKH pabodeil mporpamMmel, oco0oe
BHUMaHUeE, YACIs 1eJIAIM U 3a/1a4aM, CTPYKTYpPE U COAEep:KaHUIO Kypca.

PadoTa ¢ KOHCIIEKTOM JieKI M

[IpocMoTpuTE KOHCHEKT Cpa3y MOCJE 3aHATHI, OTMEThTE MaTepUall KOHCIEKTa JEKINH,
KOTOpPBI BBI3BIBACT 3aTpyAHEHUs s NoHMUMaHus. [lombrTaiiTech HaWTH OTBETHI Ha
3aTpyAHUTENIbHBIE BOMPOCHI, UCIIOJIb3YsI PEKOMEHIyeMYI0 JIuTepaTypy. Eciu camocTosTenbHo He
yajaock pa3o0parbes B Marepuaie, chopMynupyiTe BOMPOCH U OOpPaTHTECh 32 TMOMOIIBIO K

11



MPENO0IaBaTeIt0 Ha KOHCYJIBTAINH W OJIMKANIICH JISKITNH.

PerynspHo oTBOAMTE BpeMsi /Jisl IOBTOPEHUS MPOMIEHHOIO MaTrepuaia, IpoBepss CBOU
3HaHUS, YMEHUS U HaBBIKU 11O KOHTPOJIbHBIM BOIIPOCAM.

Boinonnenue j1abopaTtopHbIX padoT

Ha 3ansTim momyduTe y mpemnomaBarens rpaduk BBITOTHEHHS JTaOOpaTOPHBIX paloT.
O03aBenuTeCh BCEM HEOOXOANMBIM METOIMUECKUM 00ECIIEUEHHUEM.

Ilepen mocemeHnneM J1abOpPaTOPUM HU3YyUUTE TEOPUIO BOIPOCA, MPENNoIaraeMoro K
UCCIIEIOBAaHHUIO, 03HAKOMBTECh C PYKOBOJICTBOM II0 COOTBETCTBYIOIIEH padoTe W MOATOTOBBTE
MIPOTOKOJI TIPOBENICHHS PA0OTHI, B KOTOPBIN 3aHECHUTE:

— Ha3BaHue paboThl;
— 3aroTOBKH TAOJIUI] JUTSI 3aITOJTHCHUS YKCIICPUMEHTATEHBIMU JTAHHBIMH HAOJFOICHUIA;
— ypaBHEHHsS XMMHUYECKHX PEaKIM{ IMpeBpalleHuid, KOTopble OyayT OCYIIECTBJIEHBI IPU

BBITOJIHCHUH YKCTICPUMCHTA,

— pacueTHble (OpMYIIbI.

OdopmiieHre 0TYETOB TOIHKHO MTPOBOIUTHCS MOCITE OKOHYAHUS pabOTHI B Ta0OpaTOpHH.

JUis MOATOTOBKM K 3aIlUTE OTYEeTa ClEAyeT NPOaHAIU3UPOBaTh SKCIIEPUMEHTAIbHbIE
pe3yibTaThl, COMOCTABUTh UX C U3BECTHBIMU TEOPETHUECKUMHU MOJIOKECHUSIMH MU CIIPABOYHBIMU
JTAHHBIMH, OOOOUIUTH pe3yJabTaThl MCCIEIOBAaHUNH B BUJE BBIBOJIOB IO PabOTE, MOJATOTOBUTH
OTBETHI Ha BONPOCHI, TPUBOJIUMBIC B METOJMUCCKUX YKA3aHUSAX K BBHIIOJHCHHUIO JTa0OpaTOPHBIX
pabor.

5. IlepeyeHb OCHOBHOM H IONIOJHATEJIHLHOH Y4eOHOM JIUTEPATYPhI, HEOOX0AUMOH LIS
O0CBOCHMS JUCUMILIUHBI (MOAY.JIs1)

5.1 OcHoBHas JuTEpaTypa:

5.1 OcHoBHast uTeparypa:

1. Bynanos, B. B. Xumudeckas tepMoauHamMuKa [ DIeKTpOHHBIN pecypc]: yuaed. mocodue

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

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

2. BbaxuH, Hukonait MwuxannoBuy. TepmoAMHaMMKa ANA XMMUKOB [TeKcT]: yuyebHuUK Aans
cTyaeHToB By308 / H. M. BasxuH, B. A. UBaHueHKo, B. H. MapmoH. - 2-e usa,, nepepab. n gon. - M.
: Xumma : KonocC, 2004. - 416 c. - (YuebHMKK M yyebHble nocobua ans cTyaeHTOB By30B). -
Bubnawnorp. : c. 416-417.

5.2 JlononHUTEbHAS JIATEpATypa:

1. benos, I'ne6 BuranseBuu. TepmoanHamuka [ DneKTPOHHBIN pecypc]: B 2-X 4.: yUeOHUK U
NPaKTUKYM Ul akajeMudeckoro OakanaBpuata. Y. 1/ I'. B. benos. - 3-e u3z., ucrp. u
nor. - Mocksa: FOpaiit, 2017. - 264 c. - https://biblio-online.ru/book/2E7231EE-A291-
461D-876C-02EF3A8CCEBC

2. benos, 'ne6 BuranseBuy. TepmoanHamuka [DIEeKTPOHHBIN pecypc]: B 2-X 4.: yueOHHUK U
NpPaKTUKYM JUIs akajeMudeckoro OakanaBpuata. Y. 2 / I'. B. benos. - 3-e u3z., ucrp. u
nor. - Mocksa: IOpaiit, 2017. - 248 c. - https://biblio-online.ru/book/60B89B1A-294F-
438C-A343-07469F39205F

3. Ilpaktukym no ¢usuueckor xumuu. Tepmoaunamuka. [Tekct]: ydebHoe mocobue as
cryaentoB By30B / [E. I1. AreeB u np.]; nox pexn. E. I1. Areesa, B. B. Jlynuna. - M.:
Axanemus, 2010. - 220 c.: u.

5.3. Ilepuoanueckue U3JaHus:
1. XKypuan ¢puznyeckoit XuMuu
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6. Ilepeyenr pecypcoB  HMH(POPMALUOHHO-TEJIEKOMMYHUKAUMOHHONH  CeTH
«HTepHeT», He00XOAUMBIX /ISl OCBOEHHSI AUCUHUIIJIMHBI (MOXYJIs1)
1. DnexkTpoHHas OMOJIMOTEYHAsI cCHCTeMa u3aareibeTBa "JIaHp"
2. eLIBRARY — Hayunas snexkrponHast 6nbnmuorexa (Mocksa) http://www.elibrary.ru/
3. Nature Publishing Group
4. Hayunas snektponHas 6udnuorexa (HOB)
5
6
7

Scopus - MyabTHIUCHHMIUTMHAPHAS pedepaTUBHAs 0a3a JTaHHBIX
DnektpoHHas 6ubnuoreunas cucreMa BOOK.ru
Komnexuwust xypHanoB u3narenscTBa Elsevier Ha moptane ScienceDirect

6. MeTomuueckne YKazaHud AJ1d oﬁyqaloumxca I10 OCBOCHHIO JTUCHUIIJIMHBI (MOIlyJ'lﬂ)

VYcnemHoe OCBOGHUE JUCHUIUIMHBL IPEANONaracT aKTHUBHOE, TBOPUYECKOE Yy4yacTHe
CTYJEeHTa MTyTeM TUTAaHOMEPHOH, MOBCEAHEBHON pabOTHI.

OO0uue pekoMeHIANH

N3yuenne MUCHUIUIMHBI CIIEYET HAYMHATH C MPOopaboTKu paboyeil mporpaMMel, ocoboe
BHUMAaHUE, yIeJss [eisIM U 331a4aM, CTPYKTYpEe U COJIEpKaHUI0 Kypca.

PadoTa ¢ KOHCIIEKTOM JIEKIHIii

[IpocMoTpuTE KOHCIEKT Cpa3y IMOCIC 3aHATUNA, OTMETHTC MAaTCpHUall KOHCIICKTA JICKITUH,
KOTOpBI BBI3BIBACT 3aTpPyJAHEHUsA [UIi TOHUMaHMWA. llombeITaiiTech HAaWTH OTBETHI Ha
3aTpYAHUTEIbHBIC BOMPOCHI, UCIONIb3Ysl PEKOMEHIYEeMYI0 TuTeparypy. Ecnu camocrosTensHo He
yIaiaoch pa3oOparbcs B Marepuaine, chopMynupyiTe BOIpOCkl U 00paTUTECh 3a MOMOMIBIO K
MPENOIaBaTEII0 HA KOHCYJIbTAIIMK WIIM OJIMKAKIICH JICKITUH.

PerynspHo oTrBoauTe BpeMms Ui MOBTOPEHUS IPOIAEHHOTO MaTepuaia, IpoBepsisl CBOU
3HaHUs, YMEHUS U HaBBIKU MO KOHTPOJIbHBIM BOIIPOCAM.

BrinosiHeHue J1abopaTopHbIX padoT

Ha 3ansTum momyduTe y mpemnomaBarens rpaduk BBITOTHCHHS JTAaOOpaTOpHBIX paboT.
O03aBenuTeCh BCEM HEOOXOONMBIM METOAMUYECKUM 00ECIICUEHHEM.

Ilepen mocemieHneM naboOpaToOpuM HU3YYUTE TEOPUIO BOMPOCA, MPEANOIAracMoro K
HCCIIEIOBAaHUI0, 03HAKOMBTECH C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH paboTe M MOATOTOBHTE
MIPOTOKOJ MPOBEICHUS PabOThI, B KOTOPBIN 3aHECUTE:

— Ha3BaHUE paboThI;
— 3aroTOBKH TaOJHII ISl 3aMOTHEHUS SKCIIEPUMEHTAIbHBIMU TaHHBIMU HAOII0ICHHI;
— ypaBHEHHMS XMMHMUYECKMX pEaKUui MpeBpaILIeHHH, KOTOpble OYAYyT OCYIIECTBICHBI MpHU

BBITIOJTHEHUH YKCIIEPUMEHTA;

— pacueTHble (OpMYIIbI.

Odopmienne 0T4eTOB JOIKHO MPOBOJUTECS TOCIE OKOHUAHUS pabOThI B TabOpaTOpUu.

JIsi MOATOTOBKM K 3aIlMTE OTYETa CIEAyeT MPOaHAIM3UPOBATH SKCIEPUMEHTAIBHBIC
pe3yNbTaThl, COMIOCTABUTD UX C U3BECTHBIMU TEOPETHUECKUMH MOJIOKEHUSMH WU CIIPaBOYHBIMU
JTaHHBIMH, OOOOIINTH pEe3yNbTaThl MCCIEAOBAaHUN B BHJIE BBIBOJAOB MO padoTe, MOATOTOBUTH
OTBETHI HAa BOMPOCHI, MPUBOANMBIE B METOJAMUYECKUX YKa3aHUSX K BBIMOTHEHUIO Ta00paTOPHBIX
pabor.

7. llepevyeHb HHPOPMANMOHHBIX TEXHOJIOTHIl, HCMOJIB3yEeMbIX NMPH OCYIIECTBICHHI
00pa30BaTEILHOTO NMPOIECCA MO AUCIUTLTHHE

7.1 Ilepevenb HHPOPMAMOHHO-TEJICEKOMMYHUKALIHOHHBIX TEXHOJIOTHI

IIpoBepka fOMalIHUX 3a4aHUI U KOHCYIIbTUPOBAHUE IIOCPEIACTBOM JIEKTPOHHOM I10YTHI;
Hcnonbs3oBaHue 2NEKTPOHHBIX NIPE3EHTALMN NIPU IPOBEICHUN IPAKTUYECKUX 3AHITUM.

7.2 IlepeyeHb JMLEH3HOHHOTO M CBOOOJHO PACHPOCTPAHAEMOr0 MPOrPaAMMHOIO
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obecreyeHus

Microsoft Windows 8, 10.

[Taker Microsoft Office Professional Plus (mporpamma s neMoHCTpanuu U CO3TaHMS
npe3eHTanuii «Microsoft Power Pointy»; anextponusie Tadbmuiel «Microsoft Excel».).

[IporpammuOe obecrieucHre Tt CITa00BHUISAIINX.

[Iporpamma miis pacuéra XapakTEpUCTHK oOpaTHOOCMOTHYEeCKHX wmoayiaeir ROSA
(freeware).

7.3 IlepedyeHb coBpeMeHHBIX NMPO¢ecCHOHANBHBIX 0a3 TaHHBIX M HH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM

http://MmuHOOpHAYKH.ph — MUHUCTEPCTBO 00pazoBanus 1 Hayku Poccuiickoit deneparnn

1. http://government.ru/ - [IpaButensctBo PO

2. http://www.edukuban.ru/ - MuHHCTEpCTBO 00pa3oBaHHs, HAYKH U MOJIOJCKHON TOIUTHUKA
KpacHogapckoro kpas

3. http://fgosvo.ru/ - TTopran deaepanbHbIX rOCYIapPCTBEHHBIX 00Pa30BaTEIbHBIX CTAH/APTOR

4. http://www.edu.ru - ®enepanpHbiii noptan «Poccuiickoe 00pazoBaHuey

5. http://obrnadzor.gov.ru/ - ®enepaibHas ciyx0a 10 Haa3opy B cdepe 0o0pa3oBaHMs U HAYKH

Poco6puanzop
6. http://www.nica.ru/ - Odurnmaneasiii caiit ®I'BY «HannoHnansHOE aKKpeTUTAIIOHHOE areHTCTBO B

chepe 00pa3oBaHUMD)
7. infoneeds.kubsu.ru/infoneeds/ - 6a3a nHpOpMannoHHEIX oTpedHOCTEH Kyol'Y

8. ®enepanbHelii noptan «Poccuiickoe obpazoBanuey - http:// www.edu.ru

9. http://elibrary.ru/ Hayunas snexTponHas OuOnmoTeka

10.  www.scopus.com - Scopus (SciVerse Scopus) MyJIbTHIUCITUILTAHAPHAS
oubmmorpaduueckas u pedeparuBHas 0a3a TaHHBIX, CO3JJaHHAS U3/IaTEIIBCKON KOpIopanuei
Elsevier.

11.  CnpaBouno-npaBosas cucrema «Koncynsrant Ilmoc» (http://www.consultant.ru)
12. http://cyberleninka.ru/about — Hay4nas 6ubauoteka OTKpBITOTO JOCTYIIa
«KubepJlennnka»

13. http://www.sciencedirect.com — IOJTHOTEKCTOBasE Hay4dHas 0a3a JaHHBIX
MEXyHapoiHOTO u3aarenbcTBa Elsevier.

14.  http://apps.webofknowledge.com/ - MynpTHAMCHMITIIMHAPHAS pedepaTHBHO-

o6ubnuorpaduueckas 6a3a nanueix MHCcTHTYTa Hay4HOU HH(OopMmarmu CIIA (Institute for
Scientific Information, ISI), npencrarnennas Ha matpopme Web of Knowledge kommanmnu
Thompson Reuters.

8. MarepuanbHO-TeXHMYeCKOe o0ecneyeHne Mo JUCHUILIUHe (MOIYJ/II0)

No Bux pabor HaumenoBanue yueGHON ayuTOpUH, €€ OCHAILIEHHOCTh
000pyI0BaHNEM M TEXHUYECKUMHU CPEACTBAMH O0yUeHUS
1. Cemunapckue 3ausatust | Aygaropust  (aya.  322c¢, 416¢, 332c¢), ocHameHHas
MPEe3eHTAUOHHOMN TEXHUKOU (poexTop, JKpaH,
KOMIIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIMM MPOTPaMMHBIM
obecrieueHueM.
2. I'pynmnossie Vuebnas aynutopus (aya. 322c, 416¢, 332¢, 345c¢).
(MHONBUIYATBHBIE)
KOHCYJIbTALIUH
3. Texymmii  KOHTpoIb, | YueOnas aynutopus (aya. 322c¢, 416¢, 332¢, 126¢, 334c¢).
MPOMEKYTOYHAS
aTTeCTalMs
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CamocTrogTreabpHast
paboTta

KaGuner ans camocrositensHoi pabdotsl (140c), ocHaIeHHBIH
KOMITBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO TOJKITIOYCHHS K
cetn «VHTEepHET», MPOrpPaMMON HSKPAHHOTO YBEITUYCHUS U
o0ecreueHHbIN TOCTYIIOM B AJICKTPOHHYIO HH(OPMAITMOHHO-
00pa3oBaTenbHYIO Cpely YHUBEPCUTETA.

JIeKIIMOHHEIE 3aHATU

JleKIMOHHAsE ayJIUTOpHUs, OCHAIIEHHAs Mpe3eHTAlMOHHON
TEXHUKOW (TIPOEKTOp, DSKpaH, KOMIBIOTEP/HOYTOYK) W
COOTBETCTBYIOIIMM IIporpaMMHBIM oOecrniedenueM (I10).

JlaGopaTtopHsble
3aHATUSA

JlaGopaTopusi, YKOMIUIEKTOBAaHHAs  CHEIMATU3UPOBAHHON
MeOeIbI0 U TEXHUYECKUMHU CPEJICTBAMH O0YUYEHHUS:
Ckanmpyromuit ~ crnekrpogoromerp  Leki SS2109UV
Cnexrpodoromerp Leki SS2107 Muxpockorn ONTHYECKHI
Altami Konnmyktomerp «Oxkcmept-002» - 1 mT; Bechl
a"Hanmutuyeckue «Adventures Proy - 1 mrt; Typounumerp Hanna
— lmr; Buckosumerp Brookfield — 1 mT; Buckosumerp
kamusapaeiid BITDK-2 — 3mr; Beckr maboparopusie — 1 1mT;
Becsl Topcuonnsie — 1 mT; Memanka ¢ nogorpesom «lka C-
MAB HS7» Wleiikep naboparopusiii LS110 — 1 wr; pH-metp
Hanna Hi2211 — 3 mT; Mynaetumerp — 1 wmr; Mcrounuk
MMUCTAHUS TOCTOSHHOTO TOKa CTabwin3upoBaHHbI b5-49;
Konaykromerp nopratusHslii Hanna HI 9033 — 2 wt; Hacoc
MepUCTANbTUYECKUT MHOrokaHainbHeldi — 1 mmT; Hacoc
MEPUCTANBTHYCCKUI  omaHOKaHambHbd LS 301 — 2 mT;
Mynetutect UIIII-101-1 — 2 mT; TTK-2mr
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