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[Mpencenarens YMK dakynbrera becnanos A.B. Pl
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Konmmna /[.H., moneHT xadeapsl aHaTuTHISCKON XUMUH, KaH/I. XMM. HayK, TOIEHT



1 Heau v 321244 M3y4YeHUS TUCUUTLTHHBI
1.1 Heab aucunJInHbI

«BBenenne B TEpMOAMHAMHKY» COCTOMT B (OPMHpPOBAaHMM Y CTYACHTa CHUCTEMBbI
NPEACTABICHU O KAYECTBEHHBIX W KOJMYECTBEHHBIX 3aKOHOMEPHOCTSAX MPOTEKAHUS
TEPMOJMHAMHYECKUX TIPOIECCOB, B TOM 4YHCIE, XHMHYECKHUX IPOLIECCOB HAa OCHOBE
TEPMOJIMHAMUYECKOTO TIOIX0/1A.

1.2 3apayu AMCHUILIMHBI

N3y4yeHne OCHOBHBIX 3aKOHOB TEPMOJMHAMUKH M IPUMEHEHUE 3TUX 3aKOHOB IIPH PELLICHUU
KOHKPETHBIX XUMHYECKHX IpoOsieM. YMeHHE NPUMEHSATh OCHOBHBIE 3aKOHBI TEPMOJIWHAMUKH,
JPYTUX €CTeCTBEHHO-HAYYHBIX AMCLUUIUIMH JJIS PacueToB TEIUIOBBIX 3(()EKTOB XUMHUECKUX
peaKIuil, yMEHUE MOJb30BaThCsl COBPEMEHHBIMU CIIPABOYHUKAMU TEPMOJUHAMHUYECKUX JAHHBIX
JUISl BBIYMCJICHUSI KOHCTAHT PaBHOBECHUS U JAPYTHX TEPMOJUHAMHYECKUX BeluuuH. OBIageHue
HaBbIKAMU OOPAaOOTKU pe3yNbTaTOB HAYYHBIX OSKCHEPUMEHTOB C IOMOIIBIO COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOT .

[Ipy mnpakTUYecKOM MPOBEIECHUU TEPMOJUHAMUYECKUX pPacueToB OOJBIIYIO TOMOIIb
OKa3bIBAaET MPHMEHEHHE B Y4eOHOM Ipolecce KOMIBIOTEPOB, MCIOIb30BAaHUE KOMIIBIOTEPHBIX
IporpaMM JJisi TUIUYHBIX (DU3UKO-XMMHUYECKUX pacueToB. [lepeuncieHHble 3a1aud JOJKHBI
CHOCOOCTBOBATh (POPMHUPOBAHUIO COBPEMEHHOTO CIEIMAINCTA XUMHUKA.

1.3 MecTo THCHMILIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMmbl

Huctummbna «BBeneHne B TEpMOAMHAMUKY» OTHOCHUTCSA K 0Os3aTenbHOM yactu broka 1
"NMuctunauael (Moaynu)" pabodero y4eOHOTrO IUIaHA MPOTPAMMBbl CIEIHAIATETa MPOPUIH
«Duznyeckas XuMus» o HanpasiieHnto noarotToBku 04.05.01 dyngamenTanbHas U NpUKIagHAS
xumus. B pamkax JaHHOM AMCUUIUIMHBI Y CTYACHTOB (POPMHUPYIOT 3HAHUS, YMEHUS M HaBBIKH,
KOTOpBIE OyIyT 3aKPETUICHBI B XOJI€ MPOXO0XKICHUS 03HAKOMUTEIBHON MIPAKTHKHU, YTO 00ECTIEUUT
dbopMupoBaHHe KOMIETCHLUUNH, HEOOXOAMMBIX MJIs YCIHEHIHOW Hay4YHO-UCCIIEI0BATEIbCKOM
JIeATETbHOCTH BBIITYCKHUKOB.

1.4 TpeGoBaHus K pe3yJibTaTaM OCBOEHHS COJIePKAHMS TMCIHUIIUHBI

W3ydenne nanHOW yueOHOHM NMCIMIUIMHBI HampaBlieHO Ha (OPMHUPOBAHHE Yy OOYyYaroIIUXCS
CIIENYIOIINAX KOMIICTCHIIAN:

Kox n HanMeHOBaHWE HHAMKATOPA PesynbTaThl 00y4eHUs IO AUCIUTLIAHE
JOCTHUXKCHHUA KOMIICTCHIIN U
OIIK-1. Crocoben
aHaJIU3UPOBaTh, HHTEPIPETHPOBATH W 0000MIATh PE3yabTaThl IKCIEPUMEHTAIBHBIX U
PacYCTHOTEOPETHUCCKUX pab0T XMMUYCCKON HANIPABICHHOCTH

C-OIIK-1.1. Cucrematuszupyer 1 | 3HaeT OCHOBBI COBPEMEHHBIX TEOpHUA B OOJIACTH
aHATM3UPYET pe3yIbTaThl XUMHUYECKUX | OOImIEH XHUMHUHM, TEPMOXUMHH, MOJEKYISIPHO-
HKCIIEPUMEHTOB, HaOJI0/IeHUH, | KWHETUYEeCKON TEOpuun ra3os, Hayvaj

U3MEPEHUH, a TakkKe  pPe3ysbTarTsl | TEPMOAMHAMUKHI

pacyeToB CBOMCTB BEUIECTB U MATEPUATIOB | YMEET KOJIMYECTBEHHO OITMCHIBATL SBJICHHUS H
BaKOHOMepHOCTI/I B XHMHYECCKHUX CHCTEMaAaxXx Ha
OCHOBE 0a30BBIX HAYaJl TEPMOTUHAMHUKH

Bnaneer METOJaMU aHaiau3a  pe3yJabTaToB
XUMUYECKUX HW3MEPEHUH Ha OCHOBE CHCTEMBI
(byHIaMEeHTaIbHBIX XAMUYECKUX MIOHATHUH,
0a30BbIX 3HaHUW (yHAAMEHTAIBHBIX PAa3/IEioOB
XUMHUHU

C-OIIK-1.2. [Ipennaraer | 3HaeT MeTOABl HM3YYEHUST W aHajau3a CBOMCTB
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KOI[ U HAMMCHOBAHUC MHUKATOpA
JOCTHIXXCHHUA KOMIICTCHIIMH

Pe3y.]'H>TaTI:I 06y‘-IeHI/ISI IO AUCLHUIITIUHE

UHTEPIIPETALINIO pE3yJIBTaTOB
COOCTBEHHBIX 9KCHEPUMEHTOB u
pacyeTHO-TEOPETUYECKUX  paboT ¢

HCIIOJIB30BAHUEM TCOPETUYCCKUX OCHOB
TPAAUIUOHHBIX U HOBLIX PA3/1C€JIOB XUMHUU

XUMHYCCKUX BCIICCTB U MAaTCPpUATIOB, MCXAaHU3MbI
U 3aKOHOMEPHOCTH TPOTEKAHUS XHUMHUYECKUX
HpOLIECCOB

VYMmeet MPOBOJUTH Ka4yeCTBEHHBIHN Hu
KO.HH‘-I@CTBGHHBII\/'I aHaJIn3 XHUMHUYCCKOI'O COCTaBa
BEIIIECTB C WCIIOJIh30BAHHEM PACUYETHBIX METOOB
OHpe,Zle.HGHI/I}I (1)I/IBI/IKO-XI/IMI/I‘-I€CKI/IX BCJIIMYUMH H
MMOHUMaHUs  0a30BbIX  3aKOHOMEPHOCTEH WX
N3MCHCHUA

Brnaneer pacueTHbIMM METOJAMU ONPEACIICHUS
(U3UKO-XMMUYECKUX BEIMYMH TPH  PEIICHUU
MPUKJIAJHBIX XUMHUYECKHUX 3a1a4

C-OIIK-1.3. @opmynupyeT 3aKIrO4YEHHUS
U BBIBOJABI 110 pe3yJdbTaTaM aHalIn3a
JUTEPATypHBIX JAaHHBIX, COOCTBEHHBIX
OKCIIEPUMEHTANBHBIX M PAacyeTHO-
TEOPETUYECKHX  PadOT  XHUMHYECKOM
HAaIpaBJICHHOCTH

3HaeT JTambl IUIaHUPOBAHUA, TIPOBCACHHUA U
OIMMMCAHUSA XUMHNYCCKOI'0 SKCIICPUMECHTA

YMeeT MpoBOAUTH MOUCK JIUTEPATYPHBIX JTAHHBIX U
CPAaBHUTEIIbHBIN aHanus3 pe3yapTaToB
COOCTBEHHBIX  JKCIIEPHMEHTOB W  Pac4eTHO-
TEOPETHYECKUX pabOT

Bnageer MeromamMu KOMIUIEKCHOTO CHCTEMHOIO
noaxoga K  PAaCCMOTPEHUIO  XHUMHUYECKUX
MPOLIECCOB U CBOMCTB XHMMHUYECKUX BELIECTB U
MaTEpUaJIOB

C-OIIK-3 CrnocoOeH NMpUMEHATh PACYCTHOTCOPETHUYECKHUE METOMBI JJISI M3YyYCHUs] CBOMCTB
BEIIECTB M MPOIECCOB C X YYACTUEM, HCIIONIB3YsI COBPEMEHHOE MTPOrpaMMHOE 00eCTieueHre 1
0a3bl TaHHBIX MPO(DHECCHOHATHLHOTO HA3HAYCHUS

C-OIIK-3.1. IlpumeHsieT TeopeTHYECKHe

U TOJYySMIMPHUYECKHE MOJACIH TpH
peleHnu 3am1ay XUMHYECKON
HaIlpaBJIEHHOCTH

OCHOBBEI
XUMHYCCKHX

3HaeT TEOPETUUYECKUE
TEPMOJUHAMHUYECKOIO  OMUCAHUs
CHCTEM U IIPOLIECCOB

YMeeT cocTaBisATh TEPMOXUMHUUYECKHUE YPaBHEHUS
U HAaXOAWTh TEIUIOTY pPEaKUUH Ha OCHOBAHUH
CIPaBOYHBIX JAaHHBIX, UCIOJ30BATh MOJyYEHHbBIE
pe3yabTaThl ISl TpeICcKa3aHusl OCYIIECTBUMOCTH
MIPOTEKAHUS XUMHUECKON peaklnu

Brageer MeTogaMu TepMOAMHAMUYECKOTO pacuéra

C-OIIK-3.2. Hcnonws3yer craHgapTHOE

MPOrpaMMHOE obecrnieueHue u
CIIeIUATM3UPOBAHHbBIC 0a3bl JaHHBIX MPU
pemieHUH  3a7ad  MPOo(eCCHOHATBHOM
JESTeIbHOCTH

3HaeT cTaHIapTHOE MPOTrPaMMHOE 00ECIIeYeHUE U
CIICUAJIN3UPOBAHHBIC 63.351 JaHHBIX IJId PCIICHUN
337124 IpoeCcCHOHATBHOM e TEILHOCTH

YMeeT UCnonb30BaTh CTaHAAPTHOE MPOrPaMMHOE
obOecrieueHne W  CHCIUAIM3UPOBAHHBIE  0a3bl
JTaHHBIX JUIA PelIeHUH 3a7ay MpodeccCHOHaTbHON
JEATETLHOCTH

Bnageer HaBkaMu HMHTEpHpETalUU TMOIYYEHHBIX
pEe3yIbTaTOB

2. CTpyKTypa U coiepKaHue I1CHUIITIHHbI

2.1 Pacnpenesienne TPyA0EéMKOCTH IMCUMILUIMHBI IO BUAaM padoT

OO6mast Tpy1o€MKOCTh JUCHUIUIMHBI cocTaBisieT 4 3ad. en. (144 uaca), ux pacmpeneineHue 1o

BHJIaM pabOT MPEACTABICHO B TaOIHIIE.




Bun yaeOHO# paboThI Bcero CemecTtpsbl
4acoB (dgacwl)
2
KonTakTHasi padoTa, B TOM 4ncJje: 104,3 104,3
AyauTOpHBIE 3aHATHS (BCEro): 102 102
3aHATHS JEKIIMOHHOTO TUIIA 34 34
JlaGopaTopHbie 3aHATHUS 34 34
3aHATHS CEMHUHAPCKOr0 TUMNA (CEMUHApPBHI, 34 34
IIPAKTUYECKHUE 3aHITHSI)
Nuas koHTaKTHas padoTa:
Kontponupyemas camoctositenibHasi pabota (KCP) 2 2
IIpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrtosiTesibHas padoTa, B TOM 4HcIe: 4 4
[ToaroToBka K TEKyIeMy KOHTPOJIIO 4 4
KouTtpoJn: 35,7 35,7
OO0uasi Tpy10€eMKOCTh yac. 144 144
B TOM 1HCTe KOHTaKTHAs | | 43 104,3
pabora
3a4. el 4 4
2.2 CTpyKTYypa IMCUMILINHBI
KoanuectBo yacos
Breaynut
o AynurtopHas
No HaumenoBanue pazaenon Beero paGora ;561?;;
J | 113 JIP | CPC
1 2 3 4 5 6 7
1. Brenenne. OCHOBHbBIE MOHITUSA TEPMOJUHAMUKH.
177 | 4 4 5,7
YpaBHEHHE COCTOSIHUSI WICAIBHOTO Ta3a.
2. [TepBoe Ha"aIO TEPMOIUHAMHUKH. 28 8 8 6 6
3. Tepmoxumus. 20 4 4 6 6
4. Bropoe Hauano TepMoIMHAMUKH. 28 8 8 6 6
S TepMmonHaMHUEeCKUE TOTEHITUANIBI 20 4 4 6 6
6. |OcHoBE xUMIYECKOTO paBHOBECHSI. 24 6 6 6 6
Umozo no pazoenam oucyuniuHam: 113 | 34 | 34 34 34
KonTtpoisb camocTositenpHOM padoTsl (KCP) 2
ITpomesxxyrounas arrecranus (MKP) 0,3
[ToaroTroBKa K TeKyIiemMy KOHTPOIIO 4
OO6m1ast TpyA0€MKOCTh 1O TUCIUATIIINHE 144

2.3 Coneprxanue pa3iesioB (TeM) IMCHUIIIHHBI:

2.3.1 3auaTus JeKIIUOHHOr0 THIIA

HaunmenoBanue pasnena

Ne (TeMBI)

Conepxanue pasaena

dopma TEKYIIEero
KOHTPOJIA
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3

Beencune. OcHOBHBIE
MTOHSATHS TEPMOIUHAMUKH.
YpaBHEHHE COCTOSAHUSA
HJIeaJIbHOTO Ta3a.

Lens u 3amaun gucHUIIMHBL. MecTo
JUCHUIUIMHEL B CTPYKTYpE
00pa3oBaTebHON MTPOTPaAMMBI.
[Inanupyemslie pe3ysbTaTbl OCBOCHUS
JTUCITUTITMHBL. DHEPreTHYECKUi OamaHc
XUMHUYECCKUX CUCTCM. TGHHOBa}I,
MEXaHWYECKast U AJICKTPUIECKast SHEPTHS.
YPaBHeHI/Ie COCTOAHUA UACAJTTBbHOI'O I'a3a.
VYpaBHEHHE COCTOSIHUS PEATbHOTO Ta3a.

KP

[TepBoe Hauasio
TCPMOAUHAMUKHU.

Pabota u reriora. TepMoamHaMudecKkas
cucrema. TepMoaMHAMUUYECKNE TAPaMETPBI.
Tepmuueckoe ypaBHEHHE COCTOSTHUSA.
TepMoauHaMUUECKHUE IIPOLIECCHI.
Omnpenenenue paboTHI Mpoliecca.
Omnpenenenre TEMIOTHI IpoLECCa.
Omnpenenenre oOpaTUMOCTH TpoLiecca.
3aKOH COXpaHEHMs SHEPTUH.
AHanmuTUYECKHE YPABHEHUS I1EPBOTO
3aKOHA TEPMOANHAMMUKH.

OHnranenus. CBA3b SHTAIBIIUU U
BHYTPEHHEHN 3HEPTUU. DKCIIEPUMEHT
JIxoyna. CBOMCTBA SHTAJIBIIUU KaK
(GYHKIHS COCTOSHUSI.

KP

Tepmoxumus

Tepmoxumus. 3akoH ['ecca u ero
cneactBus. YpaBHenus Kupxroga.
TemnoBoii 3akoH HepHcTa.

KP

Bropoe nauano
TEPMOJUHAMUKH.

OcHoBHbIe TO0KeHUs. [Ipsimble u
oOpatHbie UKIBL. [IpsMoit u oOpaTHBIIA
obparumslie nukibl KapHo. Onpenenenue
COCTOSIHUSI PAaBHOBECHUS 1 PABHOBECHOI'O
npouecca. [Tocrynar Ilnanka.
Jloka3aTenbCcTBO HEAOCTHKUMOCTH
a0COJIIOTHOTO HYJISL.

KP

TepmoanHaMHuuecKue
MTOTEHINAJIbI

OOBeuHEHHOE TTEPBOE ¥ BTOPOE HAYAJI0
tepMoauHamMuKH. [luddepennunansuble
YPaBHEHUS B YACTHBIX POU3BO/IHBIX.
CootHomeHus MakcBesuia.

KP

OCHOBBI XUMHUYECKOT'O
paBHOBECHS.

XHUMUYECKOE PaBHOBECHE U BTOPOM 3aKOH
TCPMOAUHAMUKHU. Koncranra paBHOBECUSA U
CTENEHb JUCCOLHALIUY.

KP

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

HaunmenoBanue paznena
(TeMbI)

TemaTuka NPaKTUYECKUX 3aHATUN
(cemMuHapoB)

®opmMma
TEKYLIETO
KOHTPOJIA

3

4

Bsenenne. OCHOBHBIE TOHITUSI
TEPMOJIMHAMUKH. Y paBHCHHE
COCTOSHHS UIECAIILHOTO Tasa.

PacuéThel o cocTosgHUA ra3a.

Pemenue 3amau




2. |TlepBoe Hayayio TepMoauHaMuKH. | Pacu€T tennotel, paboTsl, 2Heprun.  |Perenne 3amaqy
Pacuér TenoBoro apdexra Pemrenune 3amau
3. Tepmoxnmus .
XUMHUYECKON PEeaKIIUu.
Pacuért n3meHeHUs YHTaIBIINHN B Pemenue 3amau
4. | Bropoe Hauajio TEpMOJINHAMUKH.
Pa3JIMYHBIX MPOIIECCAX.
5 TepMoguHamMu4eckure Pacuér TepmoinHaMuUeCcKux Pemenue 3amau
’ MOTECHIIMAIbI MOTECHIINAJIOB.
Pacuér cocraBa peaknmonHoi cmecu |Pemenue 3agau
OCHOBBI XUMHYECKOTO
6. Ha OCHOBAHHUU KOHCTAHTHI
paBHOBECHS.
paBHOBECHSI.
2.3.3 JlaGopaTopHbIe 3aHATUSA
dopma TexyIero
Ne HaunmenoBanue 1abopaTopHbIX paboT p ym
KOHTPOJIS
1 3 4
1 |Onpenenenue otHouieHus Cp/Cv METOJIOM CTOSIYEH 3BYKOBOI Otuer no
BOJTHBI nabopaTopHOr paboTe
2 |M3mepeHune u3MeHEHUN TEPMOJMHAMUYECKUX ITapaMeTPOB Otuet no
3JaCTOMEpa MPH €0 PACTIHKECHUHN nabopaTopHOU paboTe
3 |OnpeneneHue N3MEHEHUH TEPMOAMHAMMUYECKUX TAPAMETPOB Otuer no
raJIbBAaHUYECKOTO AJIEMEHTA TPH HArPEBaHUU nabopaTopHOU paboTe
4 |WccnenoBaHue peakiiMy AUCCOLUALMHA MOJIEKYIN BOJIbI, B YCIOBUAX |OTYeT 1o
BHEIITHETO BO3ACHCTBHUS HA TEPMOJIMHAMHYECKYIO CUCTEMY nabopaTopHOH padoTe.
5 |Omnpenenenuie pH 00pa30BaHUS THAPOKCUIOB METAIIJIOB Otyer no
nabopaTopHOU paboTe
6 |HccrnemoBanue KojeOaTeIbHON PEaKIINH Ortuer 1o

nabopaTtopHoit pabote

2.3.4 IllpumepHasi TeMaTHKA KYPCOBBIX padoT (IpPOEeKTOB)

KypcoBsie paboTh! (TPOEKThI) y4eOHBIM IUIAHOM HE NMPETYCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs JJI1 CAMOCTOSATEIbHOH padoThl
00yYaroIUXCcsl MO JUCHUIINHE (MOTYJIIO)

[Tepeuens yueOHO-METOANYECKOTO O0ECICUeHNS JUCITUILTNHBI
Ne Bun CPC TI0 BBITIOJIHEHHIO CAMOCTOSITEIbHOM paboThI

1 2 3

1 |IIpopaboTtka yueOHOr0 |(MeETOAMYECKHUE PEKOMEHIAIIMU K OpPraHW3allud ayJUTOPHON M
(TEOpETUYECKOTO) BHEAYIUTOPHON  (CaMOCTOSATENbHOW)  PabOTBHI  CTYJACHTOB:
Marepuaia Meroanueckue ykazanusi / coct. T.II. Cropoxenko, T.b.

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

2 |BeimonHenue Meroaudeckue yKa3aHWs II0 OpPraHU3aLMM CaMOCTOSTEIIbHOU
WHUBHTyAJIbHBIX paboTHI CTyICHTA, YTBEPKICHHBIE Kadeapoil Gpu3ndeckoil XuMuH,
3aganuil (mogroroBka  |mpotokosn Ne 1 ot 30.08.2017 r.

COOOIIEHNH,
MIPE3CHTALINI)
3 |IlogroroBka K Tekyniemy|MeToandyeckre peKOMEHAAIMU K OpraHu3aliyd ayJUTOPHOM U
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BHEAYAUTOPHOW  (CaMOCTOSITENbHONH)  paboOThl  CTYIEHTOB:
Meroanueckue ykazanusi / coct. T.II. Cropoxenko, T.b.
[Touunok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii
roc. yH-T, 2018. 89 c.

KOHTPOJIIO

Y4eOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEILHONH pabOThl O0YYalOIUXCs W3
YyHucJjia UHBAJINAOB U JIUI C OI‘paHI/I‘IeHHBIMI/I BO3MOXHOCTSIMHU 3I[OpOBB$I Hpe,Z[OCTaBJ'DIIOTC}I B
dbopMax, aTanTHPOBAHHBIX K OTPAHUYCHHSAM HX 370POBbS M BOCIIPHATHS HH()OPMAIIHH:

JUist AL ¢ HapyLEHUsAMU 3PEHUS:

— B TIeYaTHOU popMe YBEITUYCHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

JIJIs 7M1 ¢ HApYIICHUSIMH CTyXa:

— B meyaTHoi (opme,

— B (hopMe 3JIEKTPOHHOTO JIOKYMCHTA.

I[J'DI JINIT C HapyH_IeHI/I}IMI/I OHOpHO-,Z[BI/IFaTe.HBHOFO annapaTa:

— B TIe4aTHOU ¢opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

JIaHHBIH TepeueHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

3. O0pa3oBaTe/IbHbIEC TEXHOJIOTHH

Jnsa  (opmupoBaHUS KOMIETEHLMI B TMpOIECCE OCBOCHUSA Kypca HCHOJIb3yeTCs
TEXHOJIOTUSI TPO(ECCHOHATBHO-PA3BUBAIONIETO O0YYCHHUsS, NpPEAycCMaTpUBaloOIias HE TOJIBKO
nepegayy TEOPEeTHYECKOro Marepualia, HO U CTUMYJIMpPOBAaHUE I[O3HABATENIbHBIX JEUCTBUIN
CTYJEHTOB.

Co3nanue B y4eOHOMN IEATENBHOCTU MPOOJEMHBIX CHUTYyallMd M OpraHu3alys aKTUBHON
CaMOCTOSITENIbHOM J1eATeNbHOCTH O0YUYaIOLIUXCSl 110 UX Pa3pellieHuI0 MPUBOJUT K TBOPUYECKOMY
OBJIQ/ICHUIO 3HAHUSMH, YMEHUSIMH, HAaBBIKAMHU, PA3BUTHIO MBICTUTEIBHBIX CIIOCOOHOCTEH. PaboTta
C DJIGKTPOHHBIMH 0a3aMM JaHHBIX, MOATOTOBKAa pedepaToB W 3ammTa B (GopMe TOKIaaa Ha
ceMHHape, BKJIIOYAIOIIasi OTBEThl HA BOMPOCHI W/WIM TUCKYCCHIO, UHIUBUIYaIbHBIX 3aJaHUM,
JUCKYCCHH 10 00CY>KIaeMbIM BOIIPOCAM.

MynpTUMEAUHHBIE MPE3EHTAMU MO0 Teme 3aHATHsA. JloKjmagbl CTYAEHTOB C
MYJIbTUMEINIHON Mpe3eHTamuei mo pedeparam. J[uckyccuu no reme 3aHsThs. Y CTHBIN OIPOC.

JUig U1 ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3J0POBbsI IIPEIYCMOTPEHA OpraHu3alusd
KOHCYJIbTAIMH ¢ NCMOJIb30BAHUEM AJIEKTPOHHON MOYTHI.

Bun 3anstus HcnonbszyeMble HHTEpAaKTUBHbBIE KonuuecTBo
Cemectp
(JI, ITP, JIP) 00pasoBarenbHbIE TEXHOJIOTUH JacoB
1 JI MynbTrMeIHa-nmpoeKTop, HOYTOyK, | 34
WHTEpaKTUBHAs JOCKa
1IP MynbTrMeIHa-nmpoeKTop, HOYTOyK, | 34
WHTEpaKTUBHAs JOCKa
JIP VIIK «Xumma» ¢ IIK  wu | 34
IPOrpaMMHBIM 0OecriedeHueM
Hmoeo: 104

4. OneHOYHbIE U METOAUYECKHE MATEPUAJIBI

4.1 OueHouHble cpeACTBA MJISl TeKYLIEro KOHTPOJISI YCIIeBAeMOCTH M MPOMEKYTOYHOM

aTTecTaluu

Tekymuﬁ KOHmMpOJ1b 3HAHUIL OCYHICCTBIIACTCA Ha KaXXIOM IMPAKTUYCCKOM 3aHATUN B BUIC
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YCTHOTO  OmNpoca, OOCYXIEHUS JHCKYCCHOHHBIX BONpPOCOB. [IMCEMEHHBIH  KOHTPOJIb
OCYILECTBIISICTCS B BUJIE KOHTPOJBHBIX paboT. [IpenycMoTpeHO mpoBeAeHNE ABYX KOHTPOIbHBIX
paboT B TeUEHHE ceMecTpa.

I[aHHBIﬁ Hepequb MOKET 6I>ITB KOHerTHBI/IpOBaH B 3aBUCHUMOCTH OT KOHTHUHICHTA
oOydJaronuxcsi.

CTpyKTypa OLCHOYHBIX CPEICTB 1JIsl TeKylleil U MPOMeKYTOYHOM aTTecTaluu

Kon HaumenoBanue
Ne Kontponupyemsie pazaensl KOHTPOIHPYEMOH OLICHOYHOI'O CPEACTBa
n/n (TeMBbI) AMCLUIIMHBL KOMIIETEHIIMH (MM N [IpomesxyTounas
cC '-IaCTI/I) TeKyHH/H/I KOHTPOJIL arTrecrauus
Beenenne. OcHOBHBIE OIIK-1, OIIK-3 | Kormponvhas Bonpocwt ons
MOHATHUS TEPMOAMHAMUKH. paboma Nel NnO020MOBKU K
1 YpaBHEHHE COCTOAHUS 3a4emy/IK3ameHy
WJICAJIBHOTO Ta3a. No [-11
YpaBHEHHE COCTOSAHUS
peabHOro rasa.
OIIK-1, OIIK-3 | Kormponvras Bonpocwt ons
paboma Nel; n0020MOBKU K
) [TepBoe Hauaso Buinonnenue u 3a4emy/IK3ameny
TEPMOJIMHAMUKH. 3awuma No 9-12
1abopamopHoll
pabomwt Nol
OIIK-1, OIIK-3 | Kormponvras Bonpocwt ons
paboma Nel n0020MOBKU K
3 | Tepmoxumus.
3auemy/7K3amMeHy
N 12-15
OIIK-1, OIIK-3 | Kommponvuas Bonpocul 011
paboma Ne2; n0020MO6KU K
4 Bropoe Hauano Bvinoanenue u 3auemy/aK3ameny
TEPMOJIUHAMUKH. 3awuma No 16-24
nabopamopuou
pabomul No2,3
OIIK-1, OIIK-3 | Kommponvuas Bonpocul 011
paboma Ne2; n0020MO6KU K
5 TepmoauHamMuuecKkue Buvinonnenue u 3auemy/sK3ameHy
MOTEHIIHAIEI 3awuma Ne 25-26
nabopamopuou
pabomuwl Ne4-6
OIIK-1, OIIK-3 | Kommponvuas
6 OCHOBBI XUMHUYECKOTO patoma Ne2
paBHOBECHS.

TunoBble KOHTPOJIbHBIE 32/IAaHUA HJIM MHbIE MATEPHAJIbI, HEOOX0AMMBbIE ISl OLIEHKH
3HAHWH, yMeHMii, HABBIKOB M (MJIH) ONbITA [eATEeJbHOCTH, XapPaKTePU3YIOIIHUX 3TAMbI

¢dopmMupoBaHus KOMIIETEHUMH B Npolecce 0CBOEHHUs 00Pa30BaTeJbHOM MPOrPpaMMBbI

BAPUAHT KOHTPOJIbHOM PABOTHI Ne 1.
10 Kypcy «BBelleHHe B TEpMOAVMHAMUKY »
o teme «[lepBbIii 3aKOH TEpMOAUHAMUKH. TepMOXUMUS»
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. Beruncnure koHe4yHyrO Temmeparypy oOpatumoro ammabdatruyeckoro pacmmpenus 100 r

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

CranpaprtHas sHTansnus cropadus AH%os TBepmoro madramuna (CioHs) pasma — 1231, 6
kKkan-Moib . [IpoaykTsl cropanus — CO, u xuakas Boja. Haliiute cTaHaapTHYIO SHTaJIBIIHIO
o6paszosanus Hadranuaa npu 25 °C.

. Paccuuraiite Ternosoii sddext peakuuu npu temneparype 250 °C s peaxuun

C (rpadut) + CO> (raz) — 2CO (ra3), ucronb3ys CIpaBOYHbBIC JaHHBIC.

BAPUAHT KOHTPOJIbHOI PABOTHI Ne 2.

10 Kypcy «BBelleHHe B TEpMOAVMHAMUKY »

o Teme «BTopoii 3akon TepmoanHamuku. OyHIaMeHTalIbHBIE ypaBHeHUS [ mO0ca. XuMUdecKkuid

HOTCHIIAT»

1. Onpenenute AS 171 n306apHuecKoro HarpeBanus 5 Moneit azora ot 200 g0 1000 °K,

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

2. Ilpoyecc A: 1 MOJIb OJHOATOMHOTO MAEAJIBHOTO Ta3a pacUIMPAETCS U30TEPMUUECKH B BaKyyM

mpu 300 9K ot mauansHoro oomema 10 1 10 KoHEUHOTO 0OBeMa 20 1.

Ipoyecc B: 1 Moib 3TOro rasa paciumpsercss usoTepmuueckd u ooparumo npu 300 °K ot
o0vema 10 1 1o o0wema 20 .

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

0) OnumuTe mporiecc, 61aroaaps KOTOPOMY a3 MOT ObI BO3BPATUTHCS B ICXOTHOE COCTOSTHUE
nociie Kaxaoro u3 mporeccoB 4 u b. I[lokaxure, Kak OKpyXKarwilas cpeaa MOXET OBITh
BO3BpAIICHA B HCXOTHOE COCTOSIHHE MTOCTIE OHOTO U3 ITPOIECCOB U TOYEMY OHA HE MOKET OBITh
BO3BpAIICHA B MICXOJIHOE COCTOSIHUE TOCIIE IPYTOro Mpoliecca.

3. dns peakiuu CO(T) + SO3 (1) <> CO2(T) + SO2(T)

AH%9s = -44,14 wxan u AG’9s = -44,72 xkan. Onpenenure: a) AG%9s 1 6) K 308
I[pennonoxure, uTo B uHTepBane 298-398 'K AC?, =0.

3auTeHo-3K3aMeHAIHOHHbIE MAaTEPUAJIbI J1JIsl POMEKYTOUYHOI aTTecTaAlluU
(3x3amMeH/3auer)

Bonpocs! 1J1s1 IOATOTOBKH K 3K3aMeHY/3a4eTy

Bomnpock! k 3x3ameny:

1.

PN WDD

OcHoBHBIE TIOHATHA U ompexaeneHus. TepmoauHamuueckas cucrema. I3omupoBaHHas,
OTKpBITas ¥ 3aKpbITasi CUCTEMBI.

IIponecc u cocrosinre. @yHKIUA COCTOSTHUS.

VYpaBHeHME cOCTOSIHUA. IHTEHCHBHBIE M DKCTEHCHBHBIE CBOMCTBA.

Pabora pacimmpeHust B paBHOBECHBIX Y HEPAaBHOBECHBIX MPOLIECCAX.

Temtora 1 TENIOEMKOCTB.

CpenHee ¥ UCTUHHOE 3HAYEHUE U30XOPHOH U M300apHOI TEIIOEMKOCTEH.

YpaBHeHue aguadaThl.

Buyrpennss sneprust. Onpenenenue. Pacyér u3MeHeHUs BHYTPEHHEN SHEPTUU JUIsl pa3InIHbIX
IIPOLIECCOB.
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9. IlepBoe Hauano TepmoarHaMUKH. DOPMYITUPOBKH U MATEMATUYECKOE BHIPAKEHUE.
10.9xcnepument Jxoys.

11.9kcnepument Jxxoynsa-Tommcona.

12.3akon ['ecca u cneAcTBUS U3 HETO.

13.Pacuér TenoBoro 3dgdexra peakiuii Ha OCHOBAaHUH SHEPTHI CBS3H.
14.3aBUCUMOCTB TEINIOEMKOCTH BELIECTBA OT TEMIIEPATYPBI.

15.YpaBuenne Kupxroda, ero BeIBOI.

16.1uxn Kapno.

17.BTopoe Hayasio TepMOMHAMUKU. POPMYITUPOBKU U MATEMATUUECKOE BBIPAKEHHUE.
18.HepasenctBo Knaysuyca.

19.06001eHHOe ypaBHEHUE TIEPBOTO M BTOPOTO HAadaJIa TEPMOTMHAMHUKH.
20.Bbrancienne SHTPOUH 7151 OOPATUMBIX MTPOIIECCOB.

21.OHTponus cMenIeHus UACIbHBIX ra30B.

22.YpaBuenue ['m66ca — ['enpmronbiia.

23.Tpetbe Havyano tepmoauHamuku. [loctynar [lnanka.

24.]J1oxa3aTenbCTBO HEOCTUKUMOCTH aOCOIIOTHOTO HYJISL.

25.Kputepuu caMmonpou3BOJILHOTO TPOTEKAHMS POIIEcca.

26.2uneprus ['n66ca.

IIpumep OM1€TOB K IK3aMeHYy.

Kybanckuii rocy1apcTBeHHBIH YHUBEPCUTET
@akynbTET XUMHUH U BBICOKUX TEXHOJIOTHUN
Kadenpa ¢pusudeckoit xummn

DKk3aMeH 10 Kypey «BBejieHre B TepMOIUHAMUKY>»
Buier Ne 1

1. Tepmomunamuueckass cucrtema. OCHOBHbIE MOHSATUA W omnpeneieHus. M3omupoBaHHas,
OTKpBITaSI nu SaKpBITaH CUCTCMBEI.

2. XUMHYECKUM MOTEeHIMaI. 3aKOH ACHCTBYIOIINX MaccC, €ro BHIBO/I.

3aBenyrouuii kadeapoit
dusnyeckor XUMUH B.M1.3a6o0monkunii

4.2 Meroanyeckue MaTepuaJbl, onpee/siioliue Npoueaypbl OLeHHBAHUS 3HAHMM,
YMeHHli, HAaBBIKOB W (MJH) ONBITA /AeATEJbHOCTH, XAPAKTEPU3YIOIIMX ITAMbI
¢dopmMupoBaHusi KOMIIETEH M.

VYcnenHoe OCBOEHUE AUCHUIUIMHBL TPEANOJIAraeT akTUBHOE, TBOPYECKOE YYacTHE
CTYyJICHTA ITyTeM TIAHOMEPHOM, TOBCEHEBHON PaOOTHI.

OO0umue pekoMeHaAIIUA

N3yuenne AUCIUTIIMHBI CIEAyeT HAaYMHATh C MPOopaboTKH paboueil mporpamMmbl, 0c000e
BHUMaHUE, YACNsIs LEeJsIM U 33Jja4aM, CTPYKTYpPE U COACP>KaHUIO Kypca.

Padora ¢ KOHCIIEKTOM JIeKI Ui

[IpocMOTpUTE KOHCIIEKT Cpa3y MOCHE 3aHATUN, OTMETHTE MAaTEpUal KOHCIEKTA JIEKLIHM,
KOTOpBI BBI3BIBAET 3aTPyJHEHHS Uil ToHUMaHus. [lomblTaliTech HAWTU OTBETHI Ha
3aTpyAHUTENIbHBIE BOIIPOCHI, UCIOJIb3YsI PEKOMEHAyEMYIO JTUuTeparypy. Eciau camocrosTensHo He
yAaJIOCh pa3o0paThbcsi B Marepuaie, chOpMyIUPYHTE BOMPOCHI U OOPATHTECh 3a MOMOIIBIO K
IPEenoIaBaTeso Ha KOHCYJIbTAIlMH WK OJVOKalIIen JIEKINH.

PerynspHo oTBoauTe Bpems AJisi MOBTOPEHUSI MPONIEHHOIO MaTepuasia, IpoBepsisi CBOU
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3HaHUWs, YMCHUSA U HABBIKH 110 KOHTPOJIBHBIM BOIIpOCaM.

BrinosneHue 1a00paTopHBIX padoT
Ha 3anstum monyuute y mpemnojaBareiis TpaduK BBITIOJHEHUS JaO0OpaTOPHBIX PadoT.

0O03aBeuTECH BCEM HEOOXOIUMBIM METOAUYECKUM 00ECIICYEHUEM.

[lepen mocemieHnemM n1abopaToOpuM H3YYHTE TEOPHUIO BOIPOCA, TMPEANONATaeMOro K

HCCJICTIOBAHHUIO, 03HAKOMBTECh C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH paboTe M MOATOTOBHTE
IIPOTOKOJI IPOBEACHUS pabOThI, B KOTOPHBI 3aHECUTE:

Ha3BaHHUE PabOTHI;

3arOTOBKH TaOJUI] TSl 3aII0JIHEHHSI SKCIIEPUMEHTAIBHBIMH JaHHBIMH HAOIOACHU;
YpaBHEHHs] XUMHUYECKUX pEaKIUil MpeBpalieHuld, KOTopble OyIyT OCYLIECTBICHBI IpU
BBITTOJTHEHUH YKCIIEPHMEHTA;

pacdeTHbIe (HOPMYJIBI.

OdopmiieHre 0TYETOB JOJKHO MPOBOJUTHCS MOCIIE OKOHYAHUS Pa0OTHI B J1aOOPaTOpUH.
JInst TTOATOTOBKM K 3alUTe OTYEeTa CIEeNyeT NPOAaHATH3HPOBATh SKCIEPHMEHTAIbHBIC

pe3yabTaThl, COMOCTABUTh UX C U3BECTHBIMHU TEOPETUUECKUMHU MOJIOKEHUSIMHU WIIH CTIPABOYHBIMHU
JAHHBIMHU, O0OOIINTH PE3yJIbTaThl MCCIICIOBAHWK B BHJE BBIBOJOB MO paboOTe, MOJATOTOBHTH
OTBETHI HAa BOIPOCHI, TPUBOJIUMBIC B METOJMYECKUX YKA3aHHIX K BBIMOJHEHUIO JT1a00paTOPHBIX

pabor.

S. IlepeyeHb OCHOBHOM U JONOJHUTEIbLHON YUeOHOM JIUTEPATYPbl, HEOOXOAUMOI 1151

OCBOECHUS TUCUMILINHBI (MOTYJIs1)

5.1 OcHoBHasi JIuTepaTypa:

5.1 OcHoBHas UTEparypa:

1. bynanos, B. B. XuMmuueckasi TepMoiuHaMuKa [ DIEKTPOHHBIN pecypc]: yued. mocodoue
/ B. B. Bynanos, A. 1. MakcumoB. - 3-e u3n., crep. - Cankr-IlerepOypr: Jlans, 2017. - 320
c. - https://e.lanbook.com/book/89932.

2. BaxwuH, Hukonah Mwuxahnosuy. TepmoguMHaMMKa A1A XMMMUKOB [TeKkcT]: yyebHUK ans
cTyaeHToB By30B / H. M. BaxuH, B. A. MBaHueHKo, B. H. MapmoH. - 2-e n3g,, nepepab. u gon. - M.
: Xumma : KonocC, 2004. - 416 c. - (YuyebHMKKN 1 yyebHble nocobus ana cTyaeHTOB By30B). -
Bubnuorp. : c. 416-417.

5.2 JlonojHUTENBbHAS JTUTEpATypa:

benos, I'ne6 BurtanbeBuu. TepmonuHamuka [ DIeKTpOHHBIN pecype]: B 2-X 4.: y4eOHUK U
MPaKTUKYM ISl akageMuueckoro Oakamaspuara. Y. 1 / I'. B. benos. - 3-e u3n., ucnp. u
nom. - Mocksa: Opaiit, 2017. - 264 c. - https://biblio-online.ru/book/2E7231EE-A291-
461D-876C-02EF3A8CCEBC

benos, I'ne6 BurtanbeBuu. TepmonuHamuka [ DIeKTPOHHBIN pecype]: B 2-X 4.: y4eOHUK U
MPaKTUKYM IS akajeMuueckoro Oakamaspuara. Y. 2 / I'. B. benos. - 3-e u3n., ucnp. u
non. - Mocksa: FOpaiit, 2017. - 248 c. - https://biblio-online.ru/book/60B89B 1 A-294F-
438C-A343-07469F39205F

[Ipaktukym no ¢usmnueckoir xumuu. TepmoauHamuka. [Tekct]: yueOHoe mocobue st
cryaenToB By3oB / [E. II. AreeB u np.]; mon pen. E. II. AreeBa, B. B. JIlynuna. - M.:
Axanemust, 2010. - 220 c.: ui.

5.3. Ileprognyeckue u3gaHus:
KypnHan ¢pusndeckoit Xummun

6. Ilepeyenr pecypcoB  HHGPOPMANHOHHO-TEJEKOMMYHUKANMOHHOW  CceTH

«HTEepHET», HEOOXOAMMBIX /IJISI OCBOCHUSI TUCHHUILINHBI (MOTYJIs1)
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DnekTpoHHas OMOIMOTEeYHas cUcTeMa u3nareiabcTBa "Jlanp"

eLIBRARY - Hayunas snexkrponnas 6ubnuoreka (Mocksa) http://www.elibrary.ru/
Nature Publishing Group

Hayunas snekrponnas 6ubnuorexa (HOb)

Scopus - MyJIbTHIUCITUIUTMHAPHAS pedepaTHBHAS 0a3a JaHHBIX

OnexrponHas oubnuoreunas cucrema BOOK.ru

Komnexnust sxypranoB uznarenscrBa Elsevier Ha moptainie ScienceDirect

NonAwDb=

6. MeTonnuyeckue yKazaHus 1JIs1 00y4AIOIIHUXCSI 10 OCBOEHU IO THCHUTITIMHBI (MOTYJIs1)

VYcneutHoe OcCBOEHUE AUCHUIUIMHBL TPEANOJaraeT akTUBHOE, TBOPYECKOE Y4acTHE
CTYyJICHTA ITyTeM TJIAHOMEPHOM, TOBCEAHEBHON PaOOTHI.

OO0mue pekoMeHaAIIUT

N3yuenne AUCIUTIIMHBI CIeAyeT HaYMHATh C MPOopaboTKH paboueil mporpamMmbl, 0c000€e
BHUMaHUE, YACIss [EIsIM U 3a/1adaM, CTPYKTYpPE U COJIEPKaHUI0 Kypca.

Padora ¢ KOHCIIEKTOM JIeKI Ui

[IpocMOTpUTE KOHCIEKT Cpa3y MOCIE 3aHATUN, OTMETHTE MAaTEpHal KOHCIEKTA JIEKLIHM,
KOTOpBI BBI3BIBAET 3aTPyJHEHHS Uil ToHUMaHus. [lomblTaliTech HAWTU OTBETHI Ha
3aTpyAHUTENbHBIE BOIIPOCHI, UCIIOJIb3YsI pEKOMEHAyEMYIO JuTeparypy. Eciau camocrosTensHo He
yAaJIOCh pa3o0paThcsi B Marepuaie, chOpMyIUPYHTE BOIPOCHI U OOPATHTECH 3a MOMOIIBIO K
IPEernoIaBaTeso Ha KOHCYJIbTAlMH WK OJIVbKalIIen JIEKINH.

PerynspHo otBoauTe Bpems AJisi MOBTOPEHUSI MPONICHHOIO MaTepHasia, IpoBepsisi CBOU
3HAHMSI, YMEHHSI U HABBIKW IO KOHTPOJIHHBIM BOTIPOCAM.

BoinosiHeHHne J1a00paTOPHBIX padoT

Ha 3ansatum nomyumrte y mpernonaBaTelns rpaduk BBIIOJHEHHS J1a0OpPaTOPHBIX PadoT.
O03aBequTeCH BCEM HEOOXOMUMBIM METOUUYECKUM O0ECIIEYEHHUEM.

Ilepen mocemenuem n1abopaTOpuM H3YYHTE TEOPHUIO BOIPOCA, MPEANONATAEMOro K
HCCJIEIOBAaHHIO, 03HAKOMBTECh C PYKOBOJACTBOM IO COOTBETCTBYIOIIEH paboTe M MOATOTOBHTE
MIPOTOKOJI IPOBEACHMS paOOThI, B KOTOPBI 3aHECUTE:

— Ha3BaHue paboThI;
— 3aroTOBKH TAOJUII 7S 3aTIOJTHEHUS YKCIIEPUMEHTAIBHBIMU JTaHHBIMH HAOTIOICHUN;
— ypaBHEHHS] XMMHMUYECKHUX PEaKIHil MpeBpalleHHil, KOTOpble OYIyT OCYIIECTBICHBI MPHU

BBITIOJTHEHUH YKCIIEPUMEHTA;

— pacyeTHbIe (HOPMYIIBL.

OdopmiieHre OTYETOB TOHKHO MMPOBOIUTHCS TOCTIE OKOHYAHMS pabOTHI B TaOOPATOPUH.

JlJiss TOATOTOBKHM K 3allUTE OTYETa CIEAYeT MPOAHATU3UPOBATH SKCIICPUMEHTAILHBIC
Pe3yNbTaThl, COMOCTABUTh UX C U3BECTHBIMU TEOPETHUECKUMU MOJIOKEHUSIMHU WU CIIPABOYHBIMU
JTaHHBIMU, OOOOMIMTH PE3yabTaThl HCCIEAOBAHUN B BHUJE BHIBOJOB IO paboTe, MOATOTOBHUTH
OTBETHI Ha BOIPOCHI, IPUBOJIMMbIE B METOJAMYECKUX YKa3aHHUSIX K BBIOJHEHUIO JaO0OpaTOPHBIX
pabor.

7. llepeyeHb MH(POPMAIMOHHBIX TEXHOJOTHi, UCMOJIb3YeMbIX MPH OCYIIECTBJIECHHH
00pa3oBaTeIbLHOIO MPoIecca Mo JMCHUILIHHE

7.1 llepeyeHb UHGPOPMANTHOHHO-TEJIEKOMMYHUKANMOHHBIX TEXHOJIOT UM

IIpoBepka JOMALIHUX 3aJaHUN U KOHCYJIbTUPOBAHUE MIOCPEACTBOM 3JIEKTPOHHOM IIOYTHI;
Hcnonp30BaHne IIEKTPOHHBIX NIPE3EHTALMN ITPU IPOBEACHNUN IPAKTUYECKUX 3aHATUH.

7.2 TlepeyeHb JHMIEH3MOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
ol0ecreuyeHust
Microsoft Windows 8, 10.
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[Taker Microsoft Office Professional Plus (mporpamma mist 71eMOHCTpalliK U CO3AaHUS
npesenTaimii «Microsoft Power Point»; anextponnsie Tadnuisl «Microsoft Excel».).

[IporpammHuoe obecrieueHre JIsl CIa0OBUIATITNX.

[Iporpamma nansi pacuéra XapakTepUCTHK 0OpaTHOOCMOTHYECKHX Monyieir ROSA
(freeware).

7.3 IlepevyeHb coBpeMeHHBIX MPO¢ecCHOHAIBHBIX 023 JAHHBIX 1 MH(OPMAIMOHHBIX
CIPABOYHBIX CHCTEM

http://MuaOOpHAYKHN.p) — MuHKCTEpCTBO 00pa3oBanus u Hayku Poccuiickoit denepanun

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

2. http://www.edukuban.ru/ - MwuHHCTEPCTBO 00pa3oBaHUs,
Kpacnonapckoro kpas

3. http://fgosvo.ru/ - TTopTan @enaepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB

4. http://www.edu.ru - denepanbsHsriii mopran «Poccuiickoe oOpa3oBaHue»

5. http://obrnadzor.gov.ru/ - ®enepanpHast cinyx0a 1o Ham3opy B cdepe 00pa3oBaHHS M HayKH
Pocobpragzop

6. http://www.nica.rw/ - Odunuansusiii caiitr ®I'BY «HalroHanbHOe aKKpEIUTAIMOHHOE arcHTCTBO B
ctepe oOpazoBaHUs»

7. infoneeds.kubsu.ru/infoneeds/ - 6a3za nadopmarmonnsrx morpedHocTeit Kyol'y

HAayKu H MOJ'IOI[C)KHOI;’I TIOJINTHUKH

8. denepanpHbIi opTan «Poccuiickoe oOpa3oBanue» - http://www.edu.ru

0. http://elibrary.ru/ Hay4dnas snexkTpoHHas OMOJIMOTEKA

10. WWWw.scopus.com - Scopus (SciVerse Scopus) MyJIbTHIUCIUILINHAPHAS
oubmorpaduueckas u pedeparuBHas 6aza JaHHBIX, CO3/IaHHAS U3AATEIIBCKON KOpIopaluei
Elsevier.

11. CnpaBouno-npaBoBas cuctema «Koncynsrant [Imtoc» (http://www.consultant.ru)
12. http://cyberleninka.ru/about — Hayunast 6u0imroTeka OTKpBITOTO TOCTyIa
«KubepJlennnka»

13. http://www.sciencedirect.com — MOJTHOTEKCTOBAsI Hay4Hast 0a3a TaHHBIX
MeXAyHapoaHOTO u3aaTenbcTBa Elsevier.

14. http://apps.webofknowledge.com/ - MynbTHIUCIHMIUIMHAPHAS pedhepaTUBHO-
o6ubnmuorpaduueckas 6a3a nanubix MHctuTyTa HayuHoit nundopmaruu CILIA (Institute for
Scientific Information, ISI), npencrasnennas Ha marpopme Web of Knowledge komnanuu
Thompson Reuters.

8. MaTtepuajibHO-TeXHUYECKOe o0ecredeHne o JUCHUNInHe (MOAYJII0)

HanmenoBanue yueOHON ayIUTOPUH, €€ OCHAIIEHHOCTh

No Bun pabor
000py/IOBaHUEM M TEXHUYECKIUMHU CPECTBAMHU 00YUEHHUS
1. Cemunapckue 3ansitust | Ayautopuss  (ayn. 322c¢, 416c, 332c), ocHaiieHHas
MPE3CHTAIMOHHOMN TEXHUKOU (mpoexTop, JKpaH,
KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOLIUM IPOTPAMMHBIM
obecrieueHHEM.
2. ['pynmoBsie VYueOnas aynutopus (ayn. 322c, 416¢, 332c¢, 345c¢).
(MHIUBUTYaJIbHBIC)
KOHCYJIbTAIIH
3. Tekymuit  KOHTpOJIb, | YueOHas ayautopus (ayn. 322c¢, 416¢, 332c, 126¢, 334c).
MPOMEKYTOUHAs
aTTecTalys
4. CaMocrosgTenbHas Kabuner mist camocrositensHOM paboThl (140¢), ocHaIEHHBIN
paboTta KOMITHIOTEPHOM TEXHHMKOW C BO3MOXKHOCTBIO TOJKIIOUYCHHS K
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cetu «/HTEpHET», NPOrpaMMOM HKPAHHOIO YBEJIWYEHUS H
00€ecCIeueHHBIN JOCTYIIOM B 3JIEKTPOHHYIO WH(OPMAIMOHHO-
00pa3oBaTeNbHYIO CPEly YHUBEPCUTETA.

JleKIIMOHHEBIE 3aHITUS

JlekunoHHas ayauTOpusA, OCHANIEHHAas MPE3EHTAIMOHHOMN
TEXHUKOW (IIPOEKTOp, DJKpaH, KOMIBIOTEP/HOYTOYK) H
COOTBETCTBYIOIIUM NporpaMmMHbIM obecnieuenuem (110).

JlaGoparopHble
3aHATHS

JlaGoparopusi, YKOMIUIEKTOBaHHAsl  CHEIHMAIM3UPOBAHHON
MeOeITbI0 M TEXHUYECKUMU CPEJICTBAaMU O0yUCHHS:
Cxanupyrommii CHEKTPOPOTOMETP Leki SS2109UV
Cnextpodoromerp Leki SS2107 Mukpockon ONTHYECKUN
Altami Konaykromerp «Oxcnepr-002» - 1 mT; Becsl
ananutudeckue «Adventures Pro» - 1 mr; Typounumerp Hanna
— lmr; Buckosumerp Brookfield — 1 mr; Bucko3zumerp
kamuisapaeid BIDK-2 — 3mT; Becwr maboparopasie — 1 1i;
Becol Topcuonnsie — 1 mT; Memanka ¢ noxorpeBom «lka C-
MAB HS7» lletikep nad6opatopubiii LS110 — 1 mT; pH-meTp
Hanna Hi2211 — 3 mr; Mynstumerp — 1 wr; Mctounuk
MUACTAaHUSI TIOCTOSIHHOTO TOKa CTaOuiau3upoBaHHbl b5-49;
Konpgykromerp noprarusasiii Hanna HI 9033 — 2 mt; Hacoc
MEePUCTATBTUYECKUIT MHOTOKaHabHbIi — 1 mr; Hacoc
NepUCTANbTUYECKUN ofaHOKaHanbHbi LS 301 - 2 g
Mynstutect UIIIT-101-1 — 2 mt; TTIK-2m
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