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Cemectp
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IIporpammy coctaBui(n):
K.X.H., Jouenm, Ilnexoeuu C.J].

Pabouast nporpamma
dDuznyecKas XHMHS
Pazpaborana B cootBeTcTBHHE ¢ OC BO:!

CaMOCTOSITENBHO YCTAHABIMBAEMBIN 00pa30BaTEIbHBIN CTAHIAPT BBICIIETO 00pa3oBaHus - OakanaBpuat deaepanbHOE
rOCyZapCTBEHHOE aBTOHOMHOE 00pa3oBaTesibHOE yupexkIeHUE BhIcIIero oopazosanus «HarmoHanbHbIi ncce10BaTeIbCKUR
TexHonorudeckuit yausepcuter « MUCUCy» o HanpaBneHuio noarotosku 22.03.01 MarepuanoBeieHHE U TEXHOJOTHH MaTepHAIOB
(mpukas ot 02.04.2021 r. Ne 119 0.B.)

CocraBiieHa Ha OCHOBaHWH y4eOHOTO IJIaHa:
22.03.01 MarepuanoBeieHre 1 TEXHOJIOTHU MaTepuanoB, MuTM-24.plx MatepuaioBezieHle 1 TEXHOJIOTHH HOBBIX MaTepUalioB,
yTBepxkIeHHOTO Y4ueHbM copetoM BO HUTY "MUCHUC" 28.12.2023, mpotokoin Ne 5-23

Pabouast nporpamma of00peHa Ha 3aceiaHiy Kadeapsl
Ba3oBbIX AMCHUIINH

TIpotokoun ot 20.05.2024 r., Ne9

W.o. 3aB kadenpoii b1 JI.O. Mokperosa



1. EJIN OCBOEHUSA

1.1]- o3HaKOMJIEHHE C CHOBHBIMU TMMOHATHUAMU, METOAAaMH U 3aKOHAMHU TCPMOJINHAMUKHA, UX TPUMCHCHHUEM K PACCMOTPECHUTIO
paBHOBeCI/Iﬁ XUMHYCCKUX peaKHHﬁ, (1)8.3OBLIX paBHOBeCI/Iﬁ 1 JJICKTPOXUMUYCCKUM SIBJICHUAM

1.2]- N3Yy4YCHHUEC OCHOBHBLIX 3aKOHOB 1 MOHSATHUI KUHETUKH, OCHOBHBIX SKCTICPUMECHTAJIbHBIX U TCOPCTUICCKUX MOAXOA0B K
OIMMCAaHUI0 KNHETHYECKUX ITPOIECCOB

1.3]- ocBocHHE TIPAKTUYECCKNX HABBIKOB MCIIOJIB30BaAHUA @HSHKO-XI/IMI/I‘IGCKI/IX OCHOB B HAHOTECXHOJIOTHUAX U HAHODJIEKTPOHUKE

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM INPOI'PAMMBI

Hukn (pazmen) OI1: b1.0
2.1| TpeGoBanus K MpeIBapUTEIbHON MOATOTOBKE 00y4YAIOLIET0Cs:
2.1.1|Pusuka
2.1.2(Xumus
2.2| AucounanHbl (MOAYJIH) U MPAKTHKH, VISl KOTOPBIX 0CBOEHHE TAHHOMH TUCHUIIINHBI (MOAYJIsT) HE00X0IMMO KaK
npeiIecTByloniee:

2.2.1|OCHOBBI METAJITyprUA

2.2.2|HayuHo-uccnenoBarenbckas paboTa

2.2.3| Tepmmaeckast 06paboTKa METAJUTOIPOIYKIIHA

2.2.4|TloaroToBKa K MPOLEAYPE 3alUThI U Mpoleaypa 3amutsl BKP

3. PE3YJIbTATBI OBYUYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMHA
KOMIIETEHIIUAMUAU

YK-1: Cnocoden OCYIIECTBJIATH NMMOUCK, KpI/ITI/I‘leCKHﬁ AHAJIM3 1 CHHTE3 I/lH(l)OpMaI[l/ll/I, YMEHHE aHAJIU3UPOBATH NMPOLECCHI U
CHCTEMbI ¢ UCITOJIB30BAHUEM COOTBETCTBYHOIIUX AHATUTHYCCKUX, BBIYUCIUTECJIBbHBIX M OKCICPUMECHTAJIBHBIX METO/10B,
NPUMEHATH CHCTEMHBIH MOAX0X IJI5 pelICcHUuA MOCTABJICHHBIX 3a/1a4

YK-1.3: BbiOupaeT onTUMAaJIbHbII BAPHAHT pellleHUs] 3a1a4H € MCII0Jb30BAHUEM COOTBETCTBYIOLIUX MEeTO10B

3HaTh:

YK-1.3-32 3HaTh, KaK BBIYUCIATH CKOPOCTH XMMUYECKHX PEAKLIUH MO 3KCIIEPUMEHTAIbHBIM JJAHHBIM U BBITIOJIHATH PacyueThl
[apaMeTpOB KHHETUYECKOIO YPaBHEHUS

VYK-1.3-31 meTozp! onpe/ieneH s TepMOANHAMUYECKHX CBOWCTB PaCTBOPOB

YMerTh:

VYK-1.3-Y5 BBIIONHATH TEPMOAMHAMHUYECKHE PACYETHI DJICKTPOXUMHYECKUMH METOIAMU

VYK-1.3-Y6 meToas! popManbHOW KHHETHKH MIPY aHATH3e XUMUYICCKHX MPEBPAIICHUI BEIeCTB

VYK-1.3-Y7 BbIYUCIIATH SHEPTHIO aKTUBAIMHU JJISI XUMHUYCSCKUX PEAKIHi U HAXOIUTh TEMIIEPATyPHYIO 3aBUCHMOCTh CKOPOCTHU
XUMHUUYECKON peakunuu

VYK-1.3-Y4 cTpouts 1 4nTaTh 1uarpamMMsbl (ha30BbIX PAaBHOBECHIA

VYK-1.3-¥Y1 npuMeHsTs METOABI TEPMOAMHAMUKH ITPH aHAIN3€ XUMUYECKHUX MTPEBPAIICHUH BEIECTB

VYK-1.3-Y2 BpIYuCIATH TEPMOAMHAMUUYECKHE PYHKIIMH [UISl PA3JIMYHBIX POLIECCOB

VYK-1.3-Y3 BBIIONHATE pacyeTbl XUMHYECKUX PABHOBECHH

Baagernb:

VYK-1.3-B6 3akonamu qucdys3un Ui aHanu3a nporeccoB MaccolepeHoca BenecTBa

YK-1.3-BS5 251eKTpOXMMUUECKMMHU METOIAMH U3YYEHHsSI XUMHUUECKHX PABHOBECHH, YMETh IIPUMEHSTh UX JUIS aHaIn3a paboThl
XUMHUYECKUX UCTOYHHUKOB TOKa

YK-1.3-B8 meToamu omnucanus TBepao(azHbIX XUMHYECKUX PEAKIHi

VYK-1.3-B7 MmeTosamu ormicaHus TeTeporeHHbIX XUMUYECKUX Peakuuii i onpenessiTh JUMUTUPYIOLIYIO CTaIMIo IIpolecca

YK-1.3-B2 HaBbIKaMK IPUMEHEHUS 3aKOHOB TEPMOJMHAMUKHI U CIISICTBUN M3 HUX BBITEKAIOIIUX K aHAJU3Y XUMHYECKUX U (ha30BbIX
PaBHOBECHI, ONpeIeNIeHNs] HAPABICHUS XUMHUECKUX MIPOLIECCOB B 3aBUCUMOCTH OT YCJIOBHH UX IMPOBEJIEHUS, pacyeTa BbIX0Aa
XUMHUYECKHUX pEeaKLUH

VYK-1.3-B1 mMeTomonorueii npuMeHeHNsI METO0B XMMUYECKON TEPMOJUHAMHKHI K PACCMOTPEHHUIO M aHAIN3Y (PU3UKO-XMUMHUUECKHX
MPOLIECCOB

VK-1.3-B4 meromamu aHamu3a Gpa3oBbIX paBHOBECHI




VYK-1.3-B3 meronamu onvcaHus TEPMOJUHAMUYECKAX CBOMCTB MICATBHBIX H PEATbHBIX PACTBOPOB U UX MIPUMCHCHHUS JIJISl PACUCTOB
XIMHAYECKUX PaBHOBECHH B pacTBOpax

4. CTPYKTYPA U COOJEP)KAHUE

Kon HaumenoBanue pazgenos u teM /Buj 3ansatus/ | Cemectp /| Hacos | Komneren- | JIuteparypa | IIpumeuanue
3aHATHS Kype IHH H 3.
pecypchbl
Pa3znen 1. BBenenue. IlepBblii 3ak0oH
TepMOUHAMHUKH

1.1 OCHOBHBIE TIOHATHS W OTIPEICIICHUS. 4 0,5 VK-1.3 JI1.1J12.1J13.1
MaremaTtndeckast popMyIHpOBKa IIEPBOIO 3aKOHA 2192 33
TepMoarHaMuKH /JIex/

1.2 BHyTpenHss sHeprus u sHTaNbNuA. [Ipumenenue 4 0,5 YK-1.3  |JI11.1J12.1J13.1
MIEPBOTO 3aKOHA TEPMOJMHAMHKH K TIPOCTCHIITUM 213233
npoueccam /I1p/

1.3 3aBUCUMOCTH BHYTPEHHEH SHEPTHUU M SHTAJBITHH 4 0,5 VK-1.3 [JI1.1J12.1J13.1
ot nmapameTpoB cocrosuus /I1p/ 2192 33

14 CamocrostensHoe n3yueHue matepuana /Cp/ 4 2 YK-1.3  |JI11.1J12.1J13.1

313233
Pa3zpnen 2. [IpumeHeHne MepBOro 3aKoHAa
TePMOJIMHAMHUKH K XHMHY€CKHM IPOIeccaM.
Bropoii 3aK0H TepMOAUHAMUKH
2.1 Tepmoxumus. 3akon ['ecca /JIex/ 4 0,5 VK-1.3 JI1.1J12.1J13.1
313233

2.2 3aBUCUMOCTD TETUIOTHI XHMHUYIECKOHN peaKkIiu OT 4 0,5 VK-1.3 JI1.1J12.1J13.1
temnepatypsl /I1p/ 012233

2.3 O6parumsie nponeccsl /TIp/ 4 0,5 YK-1.3  |JI11.1J12.1J13.1

013233

2.4 CamocrositensHoe n3yueHue marepuana /Cp/ 4 3 YK-1.3  |JI1.1J12.1J13.1

313233
Pasnea 3. Durponus

3.1 Omnpejenenre HaNpaBIeHUs IPOLIECCOB B 4 0,5 YK-1.3  |JI1.1J12.1J13.1
H30JTUPOBAHHOM cucteme /JIek/ 012233

3.2 Brrunciienue SHTPOINY MPH PA3IUMIHBIX IPOIIECcax 4 0,5 YK-1.3 |JI1.1J12.1J13.1
Mp/ 013233

3.3 CratucTudeckasi HHTEpPIpETaIs TOHSATUS 4 0,5 YK-1.3 |JI1.1J12.1J13.1
suTpomuu /I1p/ 213233

3.4 CamocrositesnsHOE n3yueHne matepuana /Cp/ 4 4 YK-1.3  |JI1.1J12.1J13.1

313233
Pa3nen 4. @®yHkuuu cocTosiHus dHeprust ['udodca
u 3Heprus [enrbMroasua

41 Kputepuu onpeneieHus HalpaBiCHHs IPOIECCOB B 4 0,5 VK-1.3 |J1.1J12.1J13.1
HEH30JIMPOBAaHHbIX cucteMax /JIex/ 019233

4.2 Kputepuu onpenenenust HapapaeHUs IPOLIECCOB B 4 0,5 YK-1.3  |JI1.1J12.1J13.1
HEM30JIMPOBaHHBIX cuctemax /IIp/ 012233

4.3 3aBucuMocTb dHeprun ['ubdca u sHeprun 4 0,5 YK-1.3  |JI1.1J12.1J13.1
I'enbmrousia ot napamerpos cocrosinus /I1p/ 019233

4.4 CamocrositenbsHOe n3yueHue matepuaina /Cp/ 4 4 VK-1.3 JI1.1J12.1J13.1

313233
Pa3znen 5. PacueTsl XUMHYECKHX PABHOBeCH




5.1 Wzorepma Bant-I'odda /Jlex/ 0,5 YK-1.3  |JI1.1J12.1J13.1
51532033
5.2 KoncranTa paBHOBecHs xumudeckoit peakmwm /I1p/ 0,5 YK-1.3 [JIL.1J12.1J13.1
313233
5.3 Pacuer BbIxona xuMuueckoi peakuuu /I1p/ 0,5 YK-1.3  |JI11.1J12.1J13.1
5152033
54 CamocrosTensHOE n3ydenune matepuaina /Cp/ 4 YK-1.3 [JIL.1J12.1J13.1
313233
Pa3gen 6. Tpernii 3aK0H TepMOAMHAMHKH
6.1 Temnosas Teopema Hepucra /JIex/ 0,5 VK-1.3 [JIL.1J12.1J13.1
313233
6.2 BrruunciieHre abCoIFOTHBIX 3HAYCHUN SHTPOIIHH 0,5 VK-1.3 JI1.1J12.1J13.1
Mp/ 313233
6.3 IIpumMeHeHNe TPEThETo 3aK0OHA TEPMOTHHAMHUKI 0,5 VK-1.3  |[JI1.1J12.1J13.1
IUTs pacueToB paBHoBecwit /I1p/ 012233
6.4 CamocrosTenpHOE n3ydeHune Matepuaina /Cp/ 4 VK-1.3 [JI1.1J12.1J13.1
313233
Paznen 7. Teopust pacTtBoposB
7.1 pllaprnanbHbIe MOJTBHBIC BETUIUHEI. BecCkOHEUHO 0,5 VK-1.3  |[JI1.1J12.1J13.1
pa30aBicHHBIC pacTBOPHI /JIek/ 2135233
7.2 3akonsl ['enpu u Payns /Tlp/ 0,5 YK-1.3  |JI1.1J12.1J13.1
3152033
7.3 Bri6op crargaptaoro cocrostaus /I1p/ 0,5 YK-1.3 |JI1.1J12.1J13.1
013233
7.4 CamocrositensHOe n3yueHue marepuaia /Cp/ 4 YK-1.3  |JI1.1J12.1J13.1
3152033
Pasnen 8. PeanbHble pacTBOpbI
8.1 AxtuBHOCTG. [IprMeHEHHSI aKTUBHOCTH IS 0,5 VK-1.3 JI1.1J12.1J13.1
pacueToB paBHOBECHH B pacTBopax /JIex/ 213233
8.2 Merozp! onpenenenus aktuBHocTu /T1p/ 0,5 YK-1.3  |JI1.1J12.1J13.1
313233
8.3 CamocrosiTesnsHOE n3yueHne Matepuana /Cp/ 4 YK-1.3  |JI1.1J12.1J13.1
313233
Pa3gen 9. ®a3oBbie paBHOBecHs
9.1 [IpaBuito ¢a3. Anarpammel pazoBbIX paBHOBECHI 0,5 YK-1.3  |JI1.1J12.1J13.1
JIByXKOMITOHEHTHBIX cucteM /JIex/ 012233
9.2 DKcnepuMeHTaIbHBIE METO/IbI TIOCTPOCHUS 0,5 YK-1.3  |JI1.1J12.1J13.1
JuarpaMm cocTosiHus. [TpuHIUIE! 019233
TEPMOJMHAMHUYECKOT0 pacyeTa JiuarpamMm
cocrosHus /I1p/
9.3 CamocrosiTesnsHOE n3yueHne Matepuana /Cp/ 4 YK-1.3  |JI1.1J12.1J13.1
3152033

Pa3nen 10. [IpumeHeHUe TEPMOIUHAMUKH K
3JIeKTPOXMMHYECKHM Mpoleccam




10.1 TepmoanHaMuKa ralbBaHUYECKOTO dJIEMEHTA. 0,5 VK-1.3 JI1.1J12.1J13.1
AKTHBHOCTb KOMIIOHEHTOB B pacTBOpax 213233
3JIEKTPOIUTOB, METOABI ee onpenenenus /I1p/

10.2 DneKTpoHbIe ToTeHIInaNbl. OnpeaencHue 0,5 VK-1.3 JI1.1J12.1J13.1
TEPMOJIMHAMUYECKHUX BEIMYNH 21092093
3MEKTPOXUMUIecKUMHU MeTonamu /I1p/

10.3 CamMmocTosTenbHOE 3yueHe MaTepuaa u 4 YK-1.3  |JI11.1J12.1J13.1
MOJTOTOBKA K 3Kk3ameny /Cp/ 012233
Pasnea 11. ®opmanbHas XUMHYECKasi KHHeTHKA

11.1 Kunerunka; xummudeckasi KHHETHKa, CKOPOCTh 0,5 YK-1.3 | JI1.1J12.1J13.1
peakuuu /Jlex/ 219233

11.2 Kunernueckoe ypaBHeHHE U MOPSIOK pEaKIUU 0,5 YK-1.3  |JI11.1J12.1J13.1
Mp/ 5152033

11.3 CamMocTosTeIpbHOe U3yYeHHEe MaTepraia. MeTo bl 4 VK-1.3 |[JI1.1J12.1J13.1
ornpezesenus nopsaka peakiuu /Cp/ 313233
Pazgen 12. Kunernka BOIM3HM paBHOBecHS.
3aBHCHMOCTb CKOPOCTH PeaKUUH OT
TeMInepaTypbl

12.1 Kunernka u paBHOBecue /JIex/ 0,5 VK-1.3 JI1.1J12.1J13.1

313233

12.2 3aBUCHMOCTb CKOPOCTH PEaKIMHU OT TEMIIEPaTyphl 0,5 YK-1.3  |JI1.1J12.1J13.1
Mp/ 3152033

12.3 Teopus IepeX0THOTO COCTOSHUS (TCOPHSt 0,5 VK-1.3  |[JI1.1J12.1J13.1
abCOJTIOTHBIX CKOpocTel peakiuit) /TIp/ 2139233

124 CamocrositensHoe n3yueHue matepuana /Cp/ 4 YK-1.3  |JI1.1J12.1J13.1

5152033
Pasnen 13. KuHeTnka CJI0KHBIX peakuui

13.1 KuHeTrka napauiebHbIX U TOCIEA0BATEIbHBIX 0,5 VK-1.3 JI1.1J12.1J13.1
peaximii /JIex/ 2152233

13.2 ABTOKATaIUTHYECKHE PEAKIH B OTKPBITHIX 0,5 YK-1.3  |JI1.1J12.1J13.1
cucremax /Ilp/ 012233

13.3 Hennsie peaxmwm /Tlp/ 0,5 VK-1.3 JI1.1J12.1J13.1

313233

134 CamocrostensHoe n3yuenue matepuana /Cp/ 4 YK-1.3  |JI1.1J12.1J13.1

313233
Pazgen 14. Indpdysus
141 Huddysus — obmee onucanue /Jex/ 0,5 YK-1.3  |JI1.1J12.1J13.1
313233

14.2 2-oe ypaBHeHUe qU((y3un, OCHOBHBIE PEIICHUS 0,5 YK-1.3  |JI1.1J12.1J13.1
Mp/ 313233

14.3 CamocrostensHoe n3yueHue matepuana /Cp/ 4 YK-1.3  |JI1.1J12.1J13.1

313233
Pazgen 15. Mexanusmbl 1ug@y3un B TBepabIX
TeJaax
151 Monens citydaiiHbIX Oyxnanuii /Jlex/ 0,5 YK-1.3  |JI1.1J12.1J13.1

313233




15.2 Mexanunzmsl tuddysun B kpucramnax /Ip/ 0,5 YK-1.3  |JI1.1J12.1J13.1
51532033
15.3 Jduddysus B MEOTOda3HBIX cucteMax /I1p/ 0,5 YK-1.3 [JIL.1J12.1J13.1
313233
154 CamocrosTensHOe n3yueHue Matepuana /Cp/ 4 YK-1.3 |JI1.1J12.1J13.1
5152033
Pasnen 16. KuHeTnka rereporeHHbIX IPoLeccoB
16.1 OO11He MOHATHUS TETePOreHHON KuHETHKY /JIek/ 0,5 YK-1.3 |JI1.1J12.1J13.1
5152033
16.2 TIpomecchl mocieoBaTeILHOTO U MapAIICIEHOTO 0,5 VK-1.3 JI1.1J12.1J13.1
MaccolepeHoca 1 XuMuueckoit peakiuu /I1p/ 219233
16.3 Iporiecchl mOCIEI0BATEILHOTO U MAPAUICITBHOTO 0,5 VK-1.3 JI1.1J12.1J13.1
MaccornepeHoca U XuMuIeckoi peakmuu /T1p/ 2135233
16.4 CamocrosTenpHOE n3ydeHune Matepuaina /Cp/ 4 VK-1.3 [JI1.1J12.1J13.1
3152033
Pasnea 17. [loBepXHOCTHBIE SIBJIEHUS
171 [MToBepxHoCTH paznena (a3, UX XapaKTePUCTUKH 0,5 YK-1.3  |JI11.1J12.1J13.1
/JTex/ 3152033
17.2 Teopus Jlaarmropa /TIp/ 0,5 VK-1.3 [JI1.1J12.1J13.1
313233
17.3 D¢ dexTrBHas noBepxHOCTH. [lonumonekysipHast 0,5 YK-1.3  |JI1.1J12.1J13.1
ancop6um /TIp/ D1 52053
17.4 CamocrosiTenpHOE n3ydeHune Matepuaina /Cp/ 4 YK-1.3 |JI1.1J12.1J13.1
013233
Pa3nen 18. ®@a3oBble nepexoasnl 1-ro pona
18.1 Kpurnueckuii pazmep 3apossiteii /I1p/ 0,5 YK-1.3  |JI1.1J12.1J13.1
5152033
18.2 CKOpPOCTP 3apOXKICHUS ICHTPOB U JINHEITHAS 0,5 VK-1.3 JI1.1J12.1J13.1
ckopoctb pocra /ITp/ 013233
18.3 CamocrosiTensHoe n3yueHue matepuana /Cp/ 4 YK-1.3  |JI1.1J12.1J13.1
313233
Pazgen 19. ®@a3oBble npeBpanieHus 2-ro poaa.
Teopusi 3JIEKTPOJIUTOB
19.1 dazoBble mpeBpalieHus 2-ro poaa /Jlex/ 0,5 YK-1.3  |JI1.1J12.1J13.1
313233
19.2 Teopus anextponuToB. [lonoxxeHus Teopuu 0,5 YK-1.3  |JI1.1J12.1J13.1
Appennyca /T1p/ 019233
19.3 Teopus anextponuToB. OnpeneneHue cTeneHn 0,5 YK-1.3  |JI1.1J12.1J13.1
nmucconuaruu /Tlp/ D132 53
194 CamocrositensHoe n3yuenue matepuana /Cp/ 4 YK-1.3  |JI1.1J12.1J13.1
313233

Paznen 20. DnexTpoansie npouecchbl. Oduiee
3aKJII0YeHne




20.1 OnekrponHbie npoueccs /JIek/ 4 0,5 YK-1.3  |JI1.1J12.1J13.1
51532033
20.2 DNEKTPOXUMHUS 4 0,5 VK-1.3 JI1.1J12.1J13.1
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOLIECCOB 219233
Mp/
20.3 TepMoquHAMUKA 3TIEKTPOIHBIX mporieccoB /T1p/ 4 0,5 YK-1.3 |JI1.1J12.1J13.1
5152033
204 CaMocToATenbHOE U3YUCHHE MaTepHala i 4 8 VK-1.3 [JI1.1J12.1J13.1
MOATOTOBKA K 3auety /Cp/ 313233

5. ®OHJI ONEHOYHBIX MATEPHUAJIOB

5.1. Bonnpochl Aj1 caMOCTOSITEIbHOI MOATOTOBKH K 3K3aMeHy (3a4€Ty ¢ OLleHKOil)

IIpumepHBIii IepeueHb BOIPOCOB K 3a4eTy:

1. IIpeamer, 3anaun U MeTOABI (hr3HIecKOi XUMUU. OCHOBHBIC pa3eibl GU3HICCKON XUMUH.

2. TepmomuaaMudeckas cucteMa. Kinaccubukamms TepMOIHHAMIYIECKUX CUCTEM. VIHTEHCHBHBIC U 9KCTEHCUBHEIE CBOMCTBA.
[MapameTps! U QPyHKIUH COCTOSHUSI.

3. PaBHOBeCHEIE, CTAIIMOHAPHBIE U TIEPEXOIHBIE COCTOSHU. TepMoquHaMudeckuii mpomecc. M3o0apHbie, H30TepMHUYECKHUE,
H30XOpHBIE U aANabaTHYeCKUe POLECCHI.

4. Pabota u terutoTa. [lepBoe Hauano TepMOAMHAMUKHY TS PA3ITUYHBIX MTPOIIECCOB B CHCTEME HICATEHOTO Ta3a.

5. 3akoH ['ecca. TemmoeMKoCTH BEeIECTB. 3aBUCUMOCTh TEILUIOTHI Mpoliecca OT TEMIIEPaTypPHI.

6. PaBHOBeCHBIC M HEpaBHOBECHBIC TIpoliecchl. MakcumanbHas pabora nporuecca. Ilonesnas pabora.

7. OuTpomnms. Bropoe u TpeThe Havana TePMOJMHAMHUKN. AOCOIOTHAS U CTaHJAPTHASI SHTPOIIHUSI.

8. Dueprus I'enpmronbua u ['ndoca. TepmoanHaMuuecKre OTEHIUABL.

9. XuMudecknii TOTEeHIHAN. Y paBHEHHE H30TEPMBI XHMHIECKON peakun. TepMOoIHHAMIYECKUE YCIOBHUS JOCTIDKCHHUS U COCTOSHHS
XHUMHUYECKOTO PaBHOBECHSI.

10. TepmonuHamMuieckoe obocHoBanue mpuHnuma Jle-Illarense-bpayna.

11. ®aza. Yncno oOmuX 1 HE3aBHCHUMBIX KOMITOHEHTOB. Da30Boe paBHOBECHE M YCIIOBUS €T0 cyecTBoBanus. [IpaBmiio ¢a3 'ubdoca.
12. lnarpaMMbl COCTOSIHUS OJTHOKOMIIOHEHTHBIX ciUcTeM. YpaBHeHue Knaneiipona-Kiaysuyca.

13. JInarpaMMBbl COCTOSIHUS TBYXKOMIIOHEHTHBIX CUCTEM. 3HaueHUe (Ha30BBIX TUarpaMm A papmannu.

14. PactBopsl. KoyutnraTuBHEBIE CBOIICTBA paCTBOPOB M MX MCIIOJIB30BAHNUE JIIS ONIPEACTICHUS MOJISIPHOH MacChl BEIIECTRA.

15. XKunkue cMecH ¢ HEOTpaHUYEHHON pACTBOPHMOCTHIO KOMIIOHEHTOB. J[HarpaMMBI «COCTaB - JaBIICHHE Mapay U «COCTAaB -
Temnepatypa kunerus». I[1epsorii 3akon Konosanosa.

16. M neansHbIe U peanbHbIe pacTBOPBL. CMeCH C MOJIOKUTEIBHBIM U OTPULIATENBHBIM OTKIIOHEHHEM.

17. Paznenenue xunkux cMmeceit. [Ipocras meperoHka, ppakiuoOHHAs IEPETOHKA, PEKTH(IKAIIHS.

18. AszeotpomnHsie cmecu. Bropoii 3akon KonoBanosa. MeTo sl pa3ieneHus a3€0TPOIIHBIX CMECEH.

19. BurapHbBIE CHCTEMBI C OTPAaHHYCHHOM PacTBOPUMOCTHIO. B3anMoHepacTBOpUMBIE ) KHIKOCTH. TeopeTHIecKre OCHOBEI TEPETrOHKH
C BOJSTHBIM ITApOM.

20. TpexxOMITOHEHTHBIE CUCTEMEL. 3aKkoH pacupeneneHus Heprcra-1llmmosa. TepmoaunHamMideckast KOHCTaHTa paclpeeeHus,
kodpdunueHT pacnpenencHus. OTHOKpaTHAS U APOOHAST IKCTPAKITHSL.

21. PacTBOpHI CHIIBHBIX 3MEeKTpoIuTOB. MloHHas cuna pactBopa. Teopus Jlebas-Xokkens U e€ TpuOIIKeHHS.

22. IIpoBogHUKH BTOPOTO pona. CKOPOCTh IBIKEHHS HOHOB M TIOJBI)KHOCTh HOHOB. DJIEKTPHUYECKAsl IPOBOIUMOCTD H
9KBHBAJICHTHAS MJIEKTPONPOBOIHOCTD. IIpeenpHas HSKBUBAIEHTHAS JICKTPOIPOBOIHOCTb.

23. 3aBUCHMOCTB 3IEKTPUICCKOM MPOBOTUMOCTH OT PA3IUYHBIX (PaKTOPOB. TEOpHs IIEKTPHICCKOH MPOBOIUMOCTH PACTBOPOB
JleGas-Onzarepa. DIeKTpONPOBOTHOCTh HEBOIHBIX PACTBOPOB.

24. D1eKTpOoAHBIE IPOLECCH M AIEKTPOIHBIE MTOTEHIHAIBI. DIIEKTPOABIIKYIIAs CHIIA peakiun. M3mepenne 3JeKTpoTHBIX
MOTEHIUAJIOB.

25. OKHCAUTETbHO-BOCCTAHOBUTEIBHBIC AJIEKTPOIBI ¥ OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIEC TOTEHIHABI. X UMHUYECKHE HCTOYHUKH
Toka. Kimaccuduxaryst 35eKkTposios.

26. [IpsiMast MOTEHITMOMETPHSI U TIOTCHIIMOMETPHUYIECKOe TUTpoBaHue. [Ipsmas KOHIYKTOMETPHUS U KOHAYKTOMETPUIECKOE
TUTPOBAHUE.

27. IlpenMeT XUMHYECKON KMHETUKU. 3aKOH JEHCTBYIOMIUX MAcC U CKOPOCTH peaky. MoJeKyIIpHOCTb U MOPAJOK PEAKIIUU.
Kosncranra ckopoctu xumuueckoi peakuuu. [lepuosa nonynpespaiienus. MeTobl onpeiesieHus MopsIKa peaKiiu.

28. [IpaBuno Bant-T'odda. Y ckopeHHBIH METO OINpeeeH st CPOKOB I'OJJHOCTH JIEKAPCTBEHHBIX MIPENaparoB. Y paBHEHHE
Appennyca. Teopust akTHBHBIX OMHAPHBIX CTOJIKHOBEHUH. Teopus mepexoaHoro COCTOSHUS.

29. O6parumsle, napaieabHbIe, TOCIEA0BATEILHBIE U CONPSKEHHBIC PEAKIIUH.

30. Hennsle, hoTOXNMMUUECKHE U KaTATUTHIECKHIE peakunu. Y paBHeHNe Muxasnuca-MeHTeH.

31. IloBepxHocTHas sHeprus [ mOOCa 1 MOBEPXHOCTHOE HATsDKEHHE. METOIBI OTIPE/IEIIeHNsI TOBEPXHOCTHOTO HATSIKEHHUS.
3aBHCHMOCTH NTOBEPXHOCTHOTO HATSHKEHUSI OT TEMIIEPATYPBI, MPUPOJIBI (a3 M KOHIIEHTPALUH BEIECTBA.

32. AncopOrus Ha KUAKOH MOBEepXHOCTH. AOcomoTHas u THOOCOoBCKas agcopOrus. [IpaBuio iokno-Tpaybe. YpaBHEHHE H30TEPMBI
ancop6Oimu ['n60ca. Ypasuenue lIumkoBckoro.

33. AncopOrus Ha TBEPAOH TTOBEpXHOCTH U (pakTOpsI, Biwstonue Ha He€. [Ipasmna [llunosa u Pebunnepa. Ypasuenus JIsHrmiopa u
Opelinanuxa.




5.2. IlepeueHb padoT, BHIMOJHAEMbIX N0 JUCHUIJINHE (Moaya10, TpakTuKe, HUP) - 3cce, pedpeparsl, NIpakTHUECKHE U
pacyeTHo-rpaduyeckne padoThbl, KVDPCOBbIE PAGOThL, MPOEKThI M AD.

Mo pazneny 1,2,3 - KOHTPOJIbHAI PABOTA Nel «3ana4a 3aKOHBI TEPMOIUHAMHUKHID

Mo pazneny 4.5,6 - KOHTPOJIbHA Sl PABOTA Ne2 «3anaua Ha pacuet sHepruu ['ub6ca»

ITo pasnmeny 7,8,9,10 - KOHTPOJIbHASI PABOTA Ne3 «3anaua Ha pacTBOPBD»

o pa3meny 11,12,13 — KOHTPOJIbHA I PABOTA Ne4 «3anada Ha KHHETUKY XUMHYECKON peakIuu
ITo paznmeny 14,15 — KOHTPOJIBHA PABOTA Ne5 « 3amaga Ha quddy3uio»

ITo paszneny 16, 17- KOHTPOJIbBHAS PABOTA Ne6 « 3anada Ha OBEpXHOCTHBIE SIBJICHUS

ITo pasznmeny 18,19 — KOHTPOJIBHA S PABOTA Ne7 «3ama4a Ha (ha30BbIe IepeX0abhy

ITo pazmeny 20 —- KOHTPOJIBHASI PABOTA Ne8 «3amaua Ha 31eKTPOIHBIE MPOIIECCHD»

5.3. OneHo4HbIe MaTEePHAJIbl, HCIIOJb3YyeMble VIS IK3aMeHa (onucaHue OM/1eTOB, TECTOB H T.IL.)

OK3aMCH HE NMPEAYCMOTPECH

5.4. MeToanKka OlleHKH OCBOEHUS TUCHMILIUHBI (MoayJisi, npakTuku. HUP)

MeTtoarka OLlEeHUBAHUS:

OIeHKA «3a4TEHO» — Pa3/IeIibl HHIUBUIYaIHHOTO 3aIaHUs BHIIIOJHEHBI OJHOCTHIO, TCXHUYECKU IPAMOTHO O(OPMIICHBI.

OrneHKa «He 3a4TEeHOY» — pa3/iellbl HHIUBUAYaIbHOTO 3a/IaHHs BHITIOJTHEHBI HE B IIOJITHOM 00beMe, MMEIOTCS HeI0YETHI B 0(hOpMIICHUHN
3aJaHuH.

ILIKAJIA OLIEHUBAHU S IPOMEXYTOYHOM ATTECTALIMU:

«OTJIMYHO» — CTYJICHT ITOKa3bIBaET INTyOOKHE, CYEPIIBIBAIOLINE 3HAHHS B 00beMe IPOIIEHHON POrpaMMBbl, YBEPEHHO ACHCTBYET I10
[IPUMEHEHHUIO MOYYEHHBIX 3HAHUW Ha MPAKTHUKE, TPAMOTHO U JIOTUYECKU CTPOMHO U3JaraeT MaTepuall pu OTBETE, YMEET
(opMyJIMPOBaTh BBIBOJIBI M3 U3JI0)KEHHOTO TEOPETUUECKOTO MaTepHaa, 3HaeT JOMOIHUTEIFHO PEKOMEHJOBAaHHYIO JIUTEPATypy;
«XOPpOIIIO» — CTYIEHT MOKA3bIBACT TBEPbIC M JOCTATOYHO MOJHBIC 3HAHUS B 00beMe MPOHAEHHON IPOTPaMMBI, TOITyCKaeT
HE3HAUUTENIbHBIC OMIUOKHU NP OCBELICHUHU 3aaHHBIX BOIIPOCOB, IPABIJIBHO JEHCTBYET MO IPUMEHEHHUIO 3HAHUI Ha MPAaKTUKE, YETKO
n3jlaraeT MaTepual;

«YIOBJIETBOPUTEIHHO» — CTYICHT MTOKA3bIBACT 3HAHUS B 00beMe MPOHICHHON IIPOTrpaMMBI, OTBETHI H3JIaraeT XOTs U ¢ OIIHOKaMH, HO
YBEPEHHO UCIPABJISIEMBIMU II0CIIE TOIOIHUTEIBHBIX U HABOJAIIMX BOIIPOCOB, IIPAaBWIBHO ACUCTBYET 110 IIPUMEHEHUIO 3HaHUN Ha
[IPaKTHUKE;

«HEYAOBIIETBOPUTEIBHO» — CTYACHT AOIyCKaeT rpy0ble OIMOKH B OTBETE, HE IIOHUMAET CYIHOCTH M3J1araeéMoro BOIpoca, He yMeeT
NPUMEHSTh 3HAHUSI HAa IPAKTHKE, 1A€T HETIOIHbBIE OTBETHI HA JOMOJIHUTENBHbBIE U HABOASILIUE BOPOCHI.

6. YYHEBHO-METOJNYECKOE 1 THOOPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHAas1 IMTEpaTypa

ABTOpBI, COCTaBUTENH 3ariaBue Bubnuoreka Wz naTenbcTBO, TO
JI1.1 |Kamytkuna H.E. Ousnueckas xumus. Pazmen: Metoandeckne IocoOus Mocksa, 2001
TepmomuaaMuka: YueOHOE
rnocooue

6.1.2. JlonoHUTEIbHAS JIUTEPATYPa

ABTOpEI, COCTaBUTENN 3armnaBue bubnuoreka W3narenscTBo, roj
JI2.1 |[Kynpsimuesa H.C. Omnyeckas XUMHS: y9eOHUK | DIEKTPOHHBIN KaTajaor Mocksa FOpaiit, 2012

Kynpsiuesa H.C.,

Bonpapesa JL.T.

6.1.3. MeTtonnieckne pa3padoTKu

ABTOpBI, COCTaBUTENH 3ariaBue bubnnoreka H3parenscTBO, TOI
JI3.1 |Acraxos M.B., 3aiines |Meroanueckue ykazanus 111 | MeToandeckue nocoous Mocksa, 1986
AK BBITIOJTHEHHS JIOMAITHUX

3ajaHuil o Kypcy "®usnueckas
xumus": MeToandeckue
yKa3aHUs

6.2. Ilepeuennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOMH ceTH «UHTEpHET»

31 |Hayunas anektponHas 6ubmuoteka https://elibrary.ru  [https://elibrary.ru

32 |Dnexrponnas 6ubdmoreka MUCuC http:/lib.misis.ru  |http://lib.misis.ru

OBC YuuBepcuteTcKasi 6nOIroTeKa OHIaiH http://biblioclub.ru

93 | http://biblioclub.ru

6.3 IlepevyeHb NPOrpaMMHOIO o0ecTieYeHust

I1.1 |Microsoft Office

I1.2 |Microsoft Teams

I1.3 |Canvas




6.4. Ilepeuyennb HHGOPMAMOHHBIX CNIPABOYHBIX CHCTEM H NPO(eCCHOHANTBHBIX 0a3 JaHHBIX

N.1 |Hayunas snextponHas oubmmoteka https://elibrary.ru

N.2 |OnexrponHnas 6ubmmorexa MUCuC http://lib.misis.ru

N.3 |3bC YHuBepcurerckas 6ubnnoreka onmnaitH http://biblioclub.ru

N.4 |Poccuiickas miaropma oTKpeITOro obpasosanust http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Haznauenue OcHuamienne
12 dusznyeckas XUMUL KOMITBIOTEP, MPOEKTOP, SIKpaH, UHTEPAKTUBHAS IOCKA
KOMIIJIGKT  TEMATWYSCKUX  TMPE3CHTAIUi JOCTVII K
33 du3nyeckas XUMUs Munu-3kcnpecc-i1adopaTopus Al y4eOHBIX YKOJIOTUYECKUX
HCCIIeIOBAaHUM "[Myenka-y" MuorodVHKIIMOHAILHBINA

8. METOIUYECKHUE YKA3AHUSA U1 OBYYAIOIIIUXCA

O0beM 3HaHUH, KOTOPBIC HEOOXOIMMO YCBOUTH MPH U3y YCHUH YICOHOH MUCIUIUIMHBL, onpeaensieTcs (eaeparbHbIM
rOCyTapCTBCHHBIM 00pa3oBaTenbHbIM cTanaapToM (PI'OC), KOTOPEI ompenenseT rocy1apCTBEHHbIC TPEOOBAHUS K MUHUMYMY
COACPIKAHUA 3HAHUN U YPOBHIO MMOATOTOBKHU BBIITYCKHHKA IO JUCHUIIIIMHE. O6pa3OBaTCHLHI)Ie PpE3yJIbTaThl OCBOCHUA JUCHUIIIINHEI,
COOTBETCTBYIOIIME ONpeeIeHHBIM KoMmneTeHIusAM cornacHo PI'OC, npuBeneHs! B Hayasle HacTodAllel mporpaMMel. ConepkaHue
TEM yqe6H0171 JUCHUIUIMHBI U TEM NMMPAKTUYCCKUX 3aHATUN IMPUBCJCHLI B IIPpOTpaMMeE. 3TI/IM OIPCACIIAIOTCA MUHUMAJIbHBIC 3HAHUS,
KOTOPBIC CTYACHT JOJIKCH JEMOHCTPUPOBATH IMMOCJIC U3YUCHUA JUCHUITINHBI. HUrtoroseim KOHTPOJIEM 1O JUCHUIUIMHE ABJIACTCA 3a4€T
C OIICHKOM. 3a4eT MPOBOAUTCS ayAUTOPHO MO BOmpocaM. J[JIst yCTeIHO| MoArOTOBKYA K HTOTOBOMY KOHTPOJIIO peIaracTcs
BBITIOJTHUTD CJICAYIOUIUE MEPOTIPUATHA: CUCTEMATUYCCKU HpOpa6aTbIBaTb HeKHHOHHLIﬁ MaTepual npu NOAroTOBKE K NPAKTHICCKUM
3aHATHUAM, BBITIOJTHUTH HpaKTH‘IeCKI/IeTpa6OTI)I 110 BCEM TEMaM OUCHUIIIIUHBI (BI)IHOJ'IHCHI/IC MPaKTUYCCKUX pa60T npeaycMaTpmuBacT
3aIllOJIHCHUC OTYETOB, KOTOPBHIC COCTABIAIOTCA B 3JICKTPOHHOM BI/IILC); 3alIUTUTH NTPAKTUYCCKUEC paGOTLI 10 BCEM TEMaM JUCHUIIIIUHBI.
3amuTa IpoBOIUTCS B BUJE coOece10BaHUs




