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ayIUTOPHBIE 3aHATHA 27

CaMOCTOsATeNIbHAs padoTa 81

Pacnpenesienne 4acoB THCHHUILJIMHBI IO ceMeCTPaM

Cemectp
(<Kypc>.<Cemectp Ha | 4(2.2)
Kypce>) Hroro
Henenb 19
Bup 3ansaruit vin | P | yn PII

Jlexkuuu 9 9 9 9
[pakTraeckue 18 |18 (18 |18
Hroro ayg. 27 |27 |27 |27
KonraktHas paboTa 27 |27 |27 |27
Cawm. pabota 81 |81 |81 (81
Hroro 108 | 108 108 | 108




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
rOCyTapCTBCHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE BBICIIErO 00pa3oBaHus «HalmoHambHBINA UCCIeIOBATEIbCKHM
TexHonorudeckuit yausepcutetr « MUCUCy» no HanpasineHuto noarotopku 22.03.02 Metamnyprus (mpukas ot 02.04.2021 . Ne 119
0.B.)

CocraBiieHa Ha OCHOBaHHH y4eOHOTO TUIaHa:

22.03.02 Metamtyprus, OM-26.plx MeTamuryprust 9epHBIX META/LUIOB, YTBEpKIeHHOro Y4ueHsIM coBeToM BO HUTY "MUCHUC"
21.11.2025, mpotokon Ne 3-25

Pabouas mporpamMMa oj00peHa Ha 3aceqaHuu Kadeapsl
Ba3oBbIX JTUCHHIINH
IIpoTtokoun ot 14.05.2026 1., Ne9

3aB. kadenpoit Kanannar rexunueckux Hayk T.H. YcuyHu-Kpurep




1. EJIN OCBOEHUSA

1.1]- o3HaKOMJIEHHE C CHOBHBIMU TMMOHATHUAMU, METOAAaMH U 3aKOHAMHU TCPMOJANHAMUKHA, UX IPUMCHCHHUEM K paCCMOTPCHUTIO
paBHOBeCI/Iﬁ XHUMHUYCCKUX peaKHHﬁ, (l)a?;OBI)IX paBHOBeCI/Iﬁ 1 JJICKTPOXUMUYCCKUM SBJICHUSAM

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

1.3]- ocBocHHE TIPAKTUYCCKUX HABBIKOB MCIIOJIB30BaHUA CI)I/IBI/IKO-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, JJIs1 KOTOPHIX OCBOEHHUE JaHHOH TUCHUNINHBI (MOAYJIs) HEOOX0AMMO KaK
npeiIecTByloniee:

2.2.1|OCHOBBI METAJITyprUA

2.2.2|HayuHo-uccnenoBarenbckas paboTa

2.2.3| Teopust 06pabOTKN METAIUIOB TaBJICHUEM

2.2.4| Tepmudeckas 00pabOTKa METALIONPOAYKIIMU

2.2.5|MogenupoBaHue POLECCOB M 0OBEKTOB B METAJLTYyPTUN

2.2.6[OCHOBBI TEXHOJIOTUYECKHX MPOLIECCOB IIACTHYECKOH 00paboTKu 1 (OPMOBKH

2.2.7|OcHOBBI aBTOMATH3AIHMHU MPOLIECCOB 00pabOTKU METAJJIOB JIaBICHHEM

2.2.8| ®usnyeckrie OCHOBHI MPOLIECCOB INIACTHYECKOH e opManun

2.2.9|IToaroroBKa K MPOLECAYpPE 3aIUTHI U Mpolieaypa 3amutsl BKP

3. PE3YJIbTATBI OBYUYEHUS IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUAMMA

YK-1: Cniocoden OCYIIECTBJIATH NMMOUCK, KpI/ITI/I‘leCKHﬁ AHAJIM3 1 CHHTE3 I/lH(l)OpMaI[l/Il/l, YMEHHE aHAJIU3UPOBATH NMPOLECCHI U
CHUCTEMBI C HCITOJb30BAHUEM COOTBETCTBYHIIHNX AHAJIUTHICCKUX, BBIYUC/IUTECIBbHBIX U IKCIIEPUMEHTAJIbHBIX METOA0B,
NPUMEHATH CHCTEMHBIH MOAX0X IJI5 pelICcHUudA MOCTABJCHHBIX 3a/1a1

YK-1.3: BoiOupaeT onTUMAJIbHBIA BAPMAHT PeLleHUs 32/1a4M C HCI0JIb30BAHHEM COOTBETCTBYIOIIUX METOA0B

3HaTh:

YK-1.3-32 3HaTh, KaK BBIUUCISATH CKOPOCTH XMMUYECKUX PEAKLIUI M0 3KCIIEPUMEHTAIBHBIM JIJAHHBIM U BBITIOJIHSTD PACUeThI
[apaMeTpOB KUHETUYECKOIO YPaBHEHUS

YK-1.3-31 MeTozp! onpe/ieneH s TepMOANHAMUYECKHX CBOWCTB PacTBOPOB

YMerTh:

VYK-1.3-Y5 BBIIONHATH TEPMOAMHAMHYECKHE PACYETHI JICKTPOXUMHUYECKUMH METOIaMU

YK-1.3-Y6 meToas! popManbHOW KHHETHKH MIPY aHATH3E¢ XUMUYICCKHX MPEBPAIICHUI BEIeCTB

VYK-1.3-Y7 BbIYUCIATH SHEPTHIO AaKTUBAIMHA JJISI XUMHUYCSCKUX PEAKIHUi U HAXOUTh TEMIIEPATyPHYIO 3aBUCHMOCTh CKOPOCTHU
XUMHUUYECKON peakiuu

VYK-1.3-Y4 cTpouth 1 4uTaTh 1uarpamMmMsbl (ha30BbIX PAaBHOBECHIA

VYK-1.3-¥Y1 npuMeHs T METOABI TEPMOAMHAMUKH ITPH aHAIN3E XUMUYECKHX NTPEBPAIIEHUH BEIECTB

VYK-1.3-Y2 Bpl4uCIATh TEPMOAMHAMUUYECKHE PYHKIIMH [UIsl PA3JIMYHBIX POLIECCOB

VYK-1.3-Y3 BBIIONHATE pacyeTbl XUMHYECKUX PABHOBECHH

Baagernb:

VYK-1.3-B6 3akonamu qucdy3un Ui aHann3a nporeccoB MacConepeHoca BelecTBa

VYK-1.3-BS5 251eKTpOXMMUUECKHUMHU METOIaMH U3YUYEHUsI XUMHUUECKHX PABHOBECHH, YMETh IIPUMEHSTh UX JUIS aHaIn3a paboThl
XUMHUYECKUX UCTOYHHUKOB TOKa

VYK-1.3-B8 meromamu onrcanus TBEpA0(a3HBIX XUMHUCCKUX PEAKIINI

VK-1.3-B7 METOAaMU OMMMCAHUA T'€TCPOTCHHBIX XUMHUYCCKUX peaKuHﬁ 1 ONPCACIIATL JIUMUTUPYIOUIYIO CTAaAWIO0 ITpoLecca




VYK-1.3-B2 HaBbikamMy IPUMECHECHUS 3aKOHOB TEPMOJAMHAMUKH M CIICACTBUHN M3 HUX BHITCKAIOUINX K aHAIH3Y XUMUICCKHUX U (Pa30BBIX
PaBHOBECHIA, OIPEICTICHIS HAIPABICHNS XUMHYECKIX IIPOLIECCOB B 3aBUCHMOCTH OT YCIOBHI HX ITPOBEACHUS, pacdeTa BEIX0aa
XUMHUYICCKHUX PEaKI[HiA

VYK-1.3-B1 MeTomo0rHei MpuMEHEHHS METOI0B XMMHUYECKOH TEPMOIMHAMHUKHN K PACCMOTPEHHUIO U aHATN3Y (PU3HKO-XUMUIECKUX

ImpoueccoB

VYK-1.3-B4 meTonamu ananuza §azoBbIX paBHOBECHI

VYK-1.3-B3 MeTogamu onmucaHus TEPMOTUHAMUYSCKUX CBOMCTB HICATLHBIX U pEabHBIX PACTBOPOB M UX MPUMEHEHUS JIJIS pacieTOB
XUMHUUYECKHX PaBHOBECUH B pacTBOpPax

4. CTPYKTYPA U COOJEP)KAHUE

Kon HaumeHoBaHue pazgenos u teM /Buj 3ansatus/ | Cemectp /| Hacos | Komneren- | JIuteparypa | IIpumeuanue
3aHATHA Kype 1197071 H 3JI.
pecypchbl
Pa3znen 1. Begenue. IlepBblii 3ak0oH
TepMOUHAMHUKH

11 OCHOBHBIE TIOHATHS U ONPEACICHHUS. 4 0,5 YK-1.3  |JI11.1J12.1J13.1
Marematudeckast popMyIMpOBKa IIEPBOIO 3aKOHA 919233
TepMoanHaMuKH /JIex/

1.2 BHyTpenHss 3Heprus u sHTaNbNUA. [Ipumenenue 4 0,5 YK-1.3  |JI1.1J12.1J13.1
MePBOT0 3aKOHA TEPMOJIMHAMHKH K MPOCTEHIITUM 2132233
npoueccam /ITp/

1.3 3aBUCHUMOCTH BHYTPEHHEH SHEPTUU U SHTAJBITHH 4 0,5 VK-1.3  |[JI1.1J12.1J13.1
ot napametpoB cocrosuus /I1p/ 313233

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

313233
Pa3zpnen 2. [IpumeHeHne MepPBOro 3aK0HA
TePMOJIMHAMHUKH K XHMHY€CKHM IPOIeccaM.
Bropoii 3aKk0H TepMOAUHAMUKH
2.1 Tepmoxumus. 3akoH ['ecca /JIek/ 4 0,5 VK-1.3 JI1.1J12.1J13.1
313233

2.2 3aBHCHUMOCTH TEIUIOTH XUMHYECKON PEAKIIUH OT 4 0,5 VK-1.3 JI1.1J12.1J13.1
temnepatypsi /T1p/ 2109233

2.3 O6parumsie npoueccs /TIp/ 4 0,5 YK-1.3  |JI1.1J12.1J13.1

313233

24 CamocrosTenpHOE n3ydeHune Matepuaina /Cp/ 4 4 YK-1.3 |JI1.1J12.1J13.1

013233
Pa3gen 3. DuTponus

3.1 Omnpejenenre HaNpaBIeHUs IPOLECCOB B 4 0,5 YK-1.3  |JI1.1J12.1J13.1
M30JMpOBaHHON cucreme /JIek/ 019233

3.2 Brruncnenue sHTponuu Npy pasiInyHbIX IpoLeccax 4 0,5 YK-1.3  |JI1.1J12.1J13.1
Mp/ 313233

3.3 CratucTudeckasi HHTEpPIpETaIUs TIOHSTHS 4 0,5 VYK-1.3 [JI1.1J12.1J13.1
suTpomuu /I1p/ 213233

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

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

4.1 Kputepuu onpeneieHus: HalpaBICHHS IPOIECCOB B 4 0,5 VK-1.3 |JI1.1J12.1J13.1
HEH30JIMPOBaHHbIX cuctemMax /JIex/ 019233

4.2 Kpurepuu onpenenenus HanpaBlIeHUs! IPOLECCOB B 4 0,5 VK-1.3 JI1.1J12.1J13.1
HEU30JIMPOBAHHBIX cucTemax /I1p/ 213233




4.3 3aBucuMocTb 3Heprun [ 'nbdea u sueprun 0,5 YK-1.3  |JI1.1J12.1J13.1
T'enmpMrombia oT mapameTpoB coctosiaus /Tlp/ 213233
4.4 CamocrosTensHOE n3ydeHune Matepuaina /Cp/ 3 YK-1.3 [JIL.1J12.1J13.1
313233
Pazgen S. PacyeTsl XMMHYeCKHX PAaBHOBeCHIi
5.1 Mzotepma Bant-T'odda /Jlex/ 0,5 VK-1.3 [JIL.1J12.1J13.1
313233
5.2 KoHcTanTa paBHOBecHst Xumuieckon peakunu /IIp/ 0,5 YK-1.3  |JI11.1J12.1J13.1
5152033
53 Pacuer Brixoma xumuaeckoit peaxmuu /I1p/ 0,5 VK-1.3 JI1.1J12.1J13.1
313233
54 CamocrosTenbpHoe n3yueHue matepuaina /Cp/ 4 YK-1.3 |JI1.1J12.1J13.1
313233
Pasnea 6. Tperuii 3aKoH TepMOAMHAMMKH
6.1 Temnosas Teopema Hepucra /JIex/ 0,5 VK-1.3 [JI1.1J12.1J13.1
313233
6.2 BrrunciieHre abCoIFOTHBIX 3HAYCHUN SHTPOITHH 0,5 VK-1.3 JI1.1J12.1J13.1
Mp/ 3152033
6.3 TIpumMeHeHNe TPEThETo 3aKOHA TEPMOTHHAMHUKI 0,5 VK-1.3  |[JI1.1J12.1J13.1
JuIsl pacyeToB paBHoBecui /I1p/ 313233
6.4 CamocrosTenbHoe n3yueHue marepuaia /Cp/ 4 YK-1.3 |JI1.1J12.1J13.1
3152033
Pasnen 7. Teopusi pactBopoB
7.1 pllapuunanbHbie MOJIbHBIE BENUYMHBI. beckoHeuHO 0,5 YK-1.3  |JI1.1J12.1J13.1
pa30aBieHHbIC pacTBOPHI /JIek/ 2139233
7.2 3akonsl ['enpu u Payns /Tlp/ 0,5 YK-1.3  |JI1.1J12.1J13.1
5152033
7.3 Br16op 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
313233
Pazgen 8. PeasibHbIe pacTBOpbBI
8.1 AKTHBHOCTB. [IpuMeHeHNS aKTUBHOCTH JIJISI 0,5 VK-1.3 JI1.1J12.1J13.1
pacdeToB paBHOBecHii B pacTBopax /JIex/ 019233
8.2 Metons! onpenencaus aktuBHOCTH /T1p/ 0,5 VK-1.3 JI1.1J12.1J13.1
313233
8.3 CamocrosiTenbHoe n3yueHue marepuaia /Cp/ 4 VYK-1.3 [JI1.1J12.1J13.1
313233
Pasnen 9. ®a3oBbie paBHOBeCHs
9.1 [IpaBuito ¢a3. Anarpammel pazoBbIX paBHOBECHI 0,5 YK-1.3  |JI1.1J12.1J13.1
JIBYXKOMITOHEHTHBIX crucTeM /JIek/ 2152053
9.2 DKCIIEPUMEHTAIBHBIE METOBI TIOCTPOCHHUS 0,5 VK-1.3 JI1.1J12.1J13.1
JuarpaMM cocTosiHUsL. [IpuHIUIE! 019233

TEPMOIMHAMHYECKOTO pacdyeTa Jruarpamm
cocrosiuus /IIp/




9.3 CamocrostesnsHOe n3yueHne marepuana /Cp/ 4 YK-1.3  |JI1.1J12.1J13.1
51532033
Pa3znen 10. [IpumeneHue TepMOAMHAMUKH K
3JIeKTPOXHMHYECKHM MpoIeccam

10.1 TepMmoanHaMuKa ralbBaHUUECKOTO dJIEMEHTA. 0,5 VK-1.3 JI1.1J12.1J13.1
AKTHBHOCTH KOMIIOHCHTOB B pacTBOpax 2132533
3JIEKTPOJIUTOB, METOAKI ee onpeneneHus /I1p/

10.2 DneKTpoHbIe ToTeHIIHaNbl. OnpeaeneHue 0,5 VK-1.3 JI1.1J12.1J13.1
TEPMOJIMHAMHUYCCKHUX BEITHMINH D1 52053
INEKTPOXUMHUUECKMMU MeToaamu /T1p/

10.3 CamocrosTeNnbHOE H3yueHe MaTepuaia u 4 YK-1.3  |JI11.1J12.1J13.1
MOATOTOBKA K 9k3ameny /Cp/ 219233
Paznen 11. @opManbHas XMMHYeCKas KHHETHKA

111 Kunernka; XuMudeckas KHHETHKA, CKOPOCTh 0,5 VK-1.3 JI1.1J12.1J13.1
peaximu /Jlex/ 2135233

11.2 Kunernueckoe ypaBHeHHE U MOPSIJIOK PEAKIUU 0,5 YK-1.3  |JI11.1J12.1J13.1
Mp/ 3152033

11.3 CamMocTosTeIbHOe U3yYeHHEe MaTepraia. MeTo bl 4 VK-1.3  |[JI1.1J12.1J13.1
ornpezesenus nopsaka peakiuu /Cp/ 313233
Pazgen 12. Kunernka BOIM3HM paBHOBecHS.
3aBHCHMMOCTH CKOPOCTH PEaKIUH OT
TeMnepaTypbl

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

3152033

12.2 3aBHCUMOCTH CKOPOCTH PEAKIUHU OT TEMIIEPaTyphl 0,5 YK-1.3 |JI1.1J12.1J13.1
Mp/ 013233

12.3 Teopwust epexoJHOro COCTOSIHUS (TEOPHsI 0,5 YK-1.3  |JI1.1J12.1J13.1
a0COITIOTHBIX CKopocTel peakiwit) /T1p/ 012233

12.4 CamocrosiTenpHOE n3ydeHune Matepuana /Cp/ 4 YK-1.3 |JI1.1J12.1J13.1

013233
Pa3gen 13. KuneTnka c105KHBIX peakiuii

13.1 KuHeTHKa mapayurenbHBIX | MOCIEIOBATEEHBIX 0,5 VK-1.3 JI1.1J12.1J13.1
peaxiuii /JIex/ 2139233

13.2 ABTOKaTaNUTHYECKHE PEAKIINH B OTKPBITHIX 0,5 YK-1.3  |JI1.1J12.1J13.1
cucremax /I1p/ 019233

13.3 Uenneie peaxwm /TIp/ 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 onrcanue /Jlex/ 0,5 YK-1.3  |JI1.1J12.1J13.1
313233

14.2 2-o¢ ypaBHeHue au¢y3un, OCHOBHBIC PEIICHUS 0,5 VK-1.3 [JI1.1J12.1J13.1
Mp/ 313233

14.3 CamocrostensHOe n3yueHne matepuana /Cp/ 4 YK-1.3  |JI1.1J12.1J13.1

313233




Pazgen 15. Mexanusmbl qug@y3un B TBepabIX
TeJax

15.1 Monens cirydaifHbIX Omyxnanuii /Jlex/ 0,5 VK-1.3 JI1.1J12.1J13.1
313233
15.2 Mexanusmbl quddysun B kpucraiax /I1p/ 0,5 YK-1.3  |JI11.1J12.1J13.1
013233
15.3 Jduddysus B MHOTOda3HBIX cucteMax /I1p/ 0,5 VK-1.3 [JIL.1J12.1J13.1
013233
154 CamocrosTenbpHOe n3yueHue Matepuaina /Cp/ 4 YK-1.3 |JI1.1J12.1J13.1
313233
Paznen 16. KuneTnka rereporeHHbIX MPoIeccoB
16.1 OO011ie MOHATHS TeTePOreHHON KHHETHKH /JIex/ 0,5 VK-1.3 JI1.1J12.1J13.1
313233
16.2 [Tporecchl MOCIENOBATENBHOTO U MapalIeIbHOTO 0,5 YK-1.3  |JI1.1J12.1J13.1
MaccomnepeHoca u XuMuieckoi peaxmauu /T1p/ 213233
16.3 TIpomecchl mocie0BaTEILHOTO M MapAIICIEHOTO 0,5 VK-1.3 JI1.1J12.1J13.1
MaccornepeHoca U XuMuIeckoi peakmuu /T1p/ 2132233
16.4 CamocrosTenbpHoe n3yueHue Matepuaina /Cp/ 4 YK-1.3 |JI1.1J12.1J13.1
213233
Pasnea 17. [loBepXHOCTHBIE SIBJICHUS
17.1 TToBepxHOCTH pa3aena a3, uX XapaKTePUCTHKH 0,5 VK-1.3  |[JI1.1J12.1J13.1
REY, 313233
17.2 Teopwust Jlanrmiopa /IIp/ 0,5 YK-1.3  |JI1.1J12.1J13.1
213233
17.3 D¢ dexruBHas moBepxHOCTH. [lomuMoneKyspHas 0,5 YK-1.3 |JI1.1J12.1J13.1
ancop6uw /TIp/ 219233
174 CamocrositensHOe n3yueHue matepuana /Cp/ 3 YK-1.3  |JI1.1J12.1J13.1
213233
Pasnea 18. ®a3oBbie nepexoast 1-ro poaa
18.1 Kpurnueckuii pasmep 3apoasitieii /I1p/ 0,5 YK-1.3  |JI1.1J12.1J13.1
213233
18.2 CKOpoCTb 3ap0KJIE€HUS LICHTPOB U JIMHEHHAs 0,5 VK-1.3 JI1.1J12.1J13.1
ckopocth pocra /Tlp/ 012233
18.3 CamocrostensHoe n3yuenue matepuana /Cp/ 4 YK-1.3  |JI1.1J12.1J13.1
313233
Pazgen 19. ®@a3oBble npeBpamieHus 2-ro poaa.
Teopus 3J1eKTPOJIUTOB
19.1 ®daszoBble mpeBpaleHus 2-ro poaa /Jlex/ 0,5 VK-1.3 JI1.1J12.1J13.1
313233
19.2 Teopwust anexTpouToB. [TonoxeHus Teopun 0,5 YK-1.3  |JI1.1J12.1J13.1
Appennyca /T1p/ 019233
19.3 Teopus anextponutoB. OnpeneneHue cTeneHu 0,5 YK-1.3  |JI1.1J12.1J13.1
nmucconuaruu /Tlp/ 2152053




194 CamocrostesnsHOe n3yueHne marepuana /Cp/ 4 3 YK-1.3  |JI1.1J12.1J13.1
013233
Pa3nen 20. DaekTpoanblie npouecchbl. Oomree
3aKJII0YeHHe
20.1 DnekTpoaHbie nporecch /JIek/ 4 0,5 YK-1.3 |JI1.1J12.1J13.1
013233
20.2 DIEKTPOXUMHUS 4 0,5 VK-1.3 JI1.1J12.1J13.1
OKHCJIMTEIHHO-BOCCTAHOBUTEIBHBIX ITPOIIECCOB D1 52053
Mp/
20.3 TepMomuHAMUKa 3EKTPOIHBIX mporieccoB /T1p/ 4 0,5 YK-1.3 |JI1.1J12.1J13.1
313233
20.4 CamMmocTosTenbpHOE N3yueHe MaTepuania u 4 8 YK-1.3  |JI11.1J12.1J13.1
MOATOTOBKA K 3auety /Cp/ 012233

5. ®OHJ ONEHOYHBIX MATEPHUAJIOB

5.1. Bonnpocsl AJ1s caMOCTOSITEIbHOI MOATOTOBKM K 3K3aMeHY (3a4€Ty ¢ OLleHKOii)

ITpuMepHBIi epedeHb BOIIPOCOB K 3a4eTy:

1. Ilpenmer, 3anaun U MeToAbl pu3MUecKkoit xumunu. OCHOBHBIE pa3iebl PU3MYECKOH XUMUH.

2. TepmonmHamudeckas cucrema. Kiaccndukanus TepMoaMHAMUYECKUX cucTeM. HTeHCHBHBIE M SKCTEHCHBHBIE CBOMCTBA.
[TapameTps! U QPyHKIUH COCTOSHHSI.

3. PaBHOBecCHBIE, CTAIMOHAPHBIE U NTEPEXOIHBIE COCTOSIHUS. TepMoanHaMuueckuii ponecc. Mizo0apHble, H30TepMUYECKHE,
N30XOpHBIE U alHadaTHIECKHE MPOLECCHI.

4. PaGora u temora. [lepBoe Hauasio TepMOAMHAMUKH JJIsl PA3JIMYHBIX MPOLECCOB B CUCTEME WICANILHOTO Tra3a.

5. 3akoH ['ecca. TennmoeMKOCTH BeIECTB. 3aBUCUMOCTD TEILUIOTHI IPOLECCA OT TEMIIEPATYPBIL.

6. PaBHOBeCHBIC M HEpAaBHOBECHBIC Mpoliecchl. MakcumainbHast pabota mpouecca. Ilonesnas pabora.

7. QuTponus. Bropoe n TpeThe Hayama TepMOANHAMUKHI. AOCOTIOTHAS M CTAHIAAPTHAS SHTPOTIHS.

8. Oneprus ['enpmronsna u ['n66ca. TepMoanHAMITYECKIE TOTEHIHATIEL.

9. XuMudeckuil MOTeHIHAN. Y paBHEHNE H30TEPMbl XMMUYECKON peakiuy. TepMoJiHaMIUECKHe YCIOBHUS JOCTIKEHHUS U COCTOSTHUS
XMMHUYECKOTO PaBHOBECHSI.

10. Tepmoaunamuueckoe obocHoBanue npunnumna Jle-lllarense-bpayna.

11. ®aza. Yncno oOmux 1 He3aBUCUMBIX KOMIIOHEHTOB. Da30Boe paBHOBECHE U YCIIOBHS ero cymecTBoBaHus. [IpaBuio ¢a3 ['uboca.
12. JlmarpaMMbl COCTOSIHUS OTHOKOMIIOHEHTHBIX cUcTeM. YpaBHeHue Knaneiipona-Kiaysuyca.

13. JIuarpaMMbl COCTOSIHUS IBYXKOMIIOHCHTHBIX CUCTEM. 3HaueHUe (Da30BBIX quarpaMm ajst (papmanuu.

14. PactBopsl. KommuratusHele CBOMCTBA paCTBOPOB U X MCHOIb30BAHUE JUIS ONPENEICHHS MOJISIPHOW MacChl BEMIECTBA.

15. )Kuznxue cMecu ¢ HEOTpaHUYEHHON PaCTBOPUMOCTBIO KOMIIOHEHTOB. J[MarpaMMbl «COCTaB - JaBJICHHE Mapay U «COCTaB -
Temnepatypa kuneHusy. I[1epssrii 3akon KonoBanosa.

16. M neansHbIe U peanbHbIe pacTBOPBL. CMeCH C MOJIOKUTEIBHBIM U OTPULATEIBHBIM OTKJIOHEHHEM.

17. Paznenenue xxuakux cmeceid. IIpocras nmeperonka, ppaknnoHHas NeperoHKa, peKTH(GUKaIHs.

18. Azeotponnsle cmecu. Bropoii 3akon KonoBanosa. Metob! pa3aeneHus a3€0TPOIHbBIX CMECEH.

19. bunapHbIe CHCTEMBI C OTPaHUYSHHOH PacTBOPUMOCTHIO. B3anMoHepacTBOpHUMBIE JKUIKOCTH. TeopeTHyecKkne OCHOBHI TEPErOHKN
C BOJSIHBIM NTApOM.

20. TpexxoMIOHEHTHBIE cUCTeMbI. 3akoH pacnpeneneHus Hepacra-IlInnosa. TepmoaunHamMuueckast KOHCTaHTa paclpeeNeHus,
ko3(hunnent pacrpenenenus. OHOKpaTHAs U APOOHAS SIKCTPAKIIKS.

21. PacTBOpHI CHIIBHBIX JIeKTpOIHUTOB. VloHHas cuina pactBopa. Teopus Jlebast-Xokkens U e€ mpuOIIDKeHHS.

22. IIpoBogauku BTOporo poja. CKOpOCTh IBUKEHHSI HOHOB M MOJIBIKHOCTh HOHOB. DJIEKTPUUECKAst MPOBOJUMOCTD U
9KBUBAJIEHTHAs MIEKTPONPOBOAHOCTG. [IpenenbHas HKBUBAIEHTHAS DJIEKTPOIPOBOAHOCTE.

23. 3aBUCHMOCTb JIIEKTPUIECKOH MPOBOIUMOCTH OT Pa3IMYHbIX HakTOpoB. Teopust NeKTpHIECKOi TPOBOIUMOCTH PACTBOPOB
Jlebas-Onzarepa. DneKTpONpOBOAHOCTh HEBOJHBIX PACTBOPOB.

24. DreKTpOoAHBIE TPOLECCH M AIEKTPOIHBIE MTOTEHIHAIBI. DJIEKTPOABIIKYIIAs CHIIA peakiun. M3mepeHne aI1eKTpoIHBIX
MOTEHIUAJIOB.

25. OKHCAUTENBHO-BOCCTAHOBUTENBHBIE AJIEKTPOABI U OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE MOTEHIMAIBI. XUMUUECKUE HCTOUYHUKH
Toka. Knaccugpukarwst 31eKTpooB.

26. IIpsimast MOTEHIIMOMETPHSI U TIOTEHIMOMETpUYECKOe TUTpoBaHue. [Ipsamas KOHIYKTOMETpUS U KOHTyKTOMETPUIECKOE
TUTPOBAHME.

27. IlpenMeT XMMHYECKON KMHETUKU. 3aKOH JEHCTBYIOMIMUX MACC I CKOPOCTH peaky. MoJeKyIIpHOCTb U MOPAJOK PEAKIINN.
Koncranra ckopoctu xumuueckoi peakuuu. [lepuosa nonynpespaiienus. MeTobl onpeiesieHus MopsIKa peakiiu.

28. IIpasuno Baut-T'odda. YckopeHHbI MeTO OnpeieNIeHHs CPOKOB MOJHOCTH JIEKAPCTBEHHBIX IIPETIapaToB. Y paBHEHHE
Appennyca. Teopust akTHBHBIX OMHAPHBIX CTOJIKHOBEHUH. Teopys IepexoaHOr0 COCTOSIHUSL.

29. O6patumbie, apauieibHbIE, TIOCIEIOBATEILHBIC U COTPSIKEHHBIE PEaAKITHH.

30. LlertHble, GOTOXMMHYECKHE U KaTAJIUTHYECKUE peakuuy. Y paBHeHne Muxasnuca-MeHTeH.




31. IloBepxHocTHas sHeprus [ m60Oca n MoBepXHOCTHOE HATSDKEHHE. MeTOo bl ONpeIeNIeHNs [TOBEPXHOCTHOTO HATSKEHHUSI.
3aBUCHMOCTH ITOBEPXHOCTHOTO HATSHKCHUS OT TEMIIEPATyPBI, IPUPOALI (a3 ¥ KOHIICHTPAIUU BELIECTBA.

32. AncopOruust Ha )KUAKOH OBEpXHOCTH. AOcoutoTHast 1 TnOOcoBcKast aacopOuus. [Ipasuno [drokno-Tpaybe. YpaBHeHNE H30TEPMBI
ancopoumu ['m66ca. YpasHernue IIIumkoBckoro.

33. Ancop6ruust Ha TBEPAOH MOBEPXHOCTHU M (akTopsl, Baustomye Ha He€. [IpaBuna llunosa u Pebunnepa. Ypasuenus JIsurmropa u
Opelinanuxa.

5.2. Ilepeyenn padoT, BHINOJHSAEMBIX 10 JUCHHMILINHE (MOY 110, IpakTHKe, HUP) - 3cce, pedepaTsl, npakTHYECKHE U
DacyeTHO-rpaduYecKkne DAGOTEHL. KVDCOBBIE DA0OTHI. IDOCKTHI ¥ 1D.

ITo pasznmeny 1,2,3 — KOHTPOJIbHASI PABOTA Nel «3anada 3akKOHBI TEPMOTUHAMHUKHN

ITo pazneny 4.5,6 —- KOHTPOJIbHASI PABOTA Ne2 «3anada Ha pacdet sHeprun [ mb606cay

ITo pazneny 7,8,9,10 - KOHTPOJIBHASI PABOTA Ne3 «3agaua Ha pacTBOPBDY

ITo paszmeny 11,12,13 — KOHTPOJIbBHA A PABOTA Ne4 «3amaya Ha KHHETHKY XUMHUYECKOHN peaKinu
Mo pazneny 14,15 — KOHTPOJIbHASI PABOTA Ne5 « 3anaua Ha nuddy3nto»

ITo pasznmeny 16, 17- KOHTPOJIbHA PABOTA Ne6 « 3amada Ha TOBEpXHOCTHBIC SBICHUSD)

Mo pazneny 18,19 — KOHTPOJIbHASI PABOTA Ne7 «3anaua Ha (a3oBble epexo i)

ITo pazneny 20 — KOHTPOJIBHASI PABOTA Ne8 «3agaua Ha 5J€KTpOIHbIE TPOIIECCHI

5.3. Oueﬂqume MaTepuaJibl, HCIIOJb3yE€MbI€ /IJIsl IK3aMEHA (ormcamle GI/IJIeTOB, TECTOB 1 T.Il.)

OK3aMCH HC MPEAYCMOTPCH

5.4. MeTonnKa OlleHKH OCBOEHHUS TUCIMILIUHBI (MoayJisi, npakTuku. HUP)

MeTtoauka OLleHUBaHUS:

OrneHKa «3a4TeHO» — pa3ieiIbl HHIWBHIYJIbHOTO 3aaHUS BBITTOJHEHBI TOJHOCTHIO, TEXHHYECKHA TPaMOTHO O(DOPMIICHBI.

OI1eHKA «HE 3a4TEHOY» — Pa3Ieiibl HHAUBUIYAILHOTO 33aJaHUs BBITOJHCHBI HE B MIOJIHOM 00beME, HIMEIOTCST HEJIOYCThI B OPOPMIICHUN
3aJaHuHN.

ILIKAJIA OLIEHUBAHM A TIPOMEXYTOYHOM ATTECTALIVU:

«OTIIMYHO)» — CTYJICHT ITOKa3bIBacT ITy0OKHeE, NCUCPIIBIBAIONIIE 3HAHUS B 00beMe NPOHAEHHO IPOrpaMMBbl, YBEPEHHO JEHCTBYET TI0
MIPUMEHEHHUIO MOJTYYCHHBIX 3HAHUH Ha MPaKTUKE, IPaMOTHO U JIOTHYECKU CTPOMHO M3/araeT MaTepuai IIpu OTBETE, yMEeT
(hopMyIIMPOBaTh BEIBOJIBI M3 N3JI0)KEHHOTO TEOPETUIECKOTO MaTepHaia, 3HaeT JOMOIHUTEIEHO PEKOMEHJOBAaHHYIO JIUTEPATypy;
«XOpOIIO» — CTYJICHT IIOKa3bIBAeT TBEPbIC U JOCTATOUHO MOJIHbIE 3HaHUSA B 00beMe MIPOIAeHHON IPOrpaMMBl, TOITyCKaeT
HE3HAYHUTENIbHbIEC OIIMOKY IPU OCBEIIEHHUH 3a/IaHHBIX BOIIPOCOB, MPABWIFHO ACHCTBYET 110 IPUMEHEHHIO 3HAHUH Ha MPAKTHKE, YETKO
n3JIaraeT MaTepuar,;

«YAOBIETBOPUTEIHHO» — CTYJICHT IIOKA3bIBAeT 3HAHUS B 00BbeMe MPOMIEHHOI TpOrpaMMBl, OTBETHI H3JIaraeT XOTs U C OIINOKaMH, HO
YBEPEHHO HCIIPABISIEMBIMH TIOCIIE JOIOJIHUTENBHBIX M HABOSIIIMX BOIIPOCOB, IIPABMIIBHO ACHCTBYET 110 NPUMEHEHUIO 3HAHUH Ha
MIPAKTHKE;

«HEYJIOBJIETBOPUTEIHHO» — CTYJICHT JIOIyCKaeT rpyOble OmMOKN B OTBETE, HE IOHUMAET CYIIHOCTH M3JIaraéMoro BOIpoca, He yMeeT
IIPUMEHSTH 3HAHUS Ha IPAKTHKE, JaeT HETIOJIHbIE OTBETHI Ha JONOJIHUTENBHBIE M HABOIAIINE BOIIPOCHI.

6. YYHEBHO-METOANUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHas1 JIMTEpaTypa

ABTOpEI, COCTaBUTENN 3armnaBue bubnuoreka W3narenscTBo, roj
JI1.1 |Kanyrtkuna H.E. Ddusnueckasa xumus. Pasaen: Meroanueckue mocoous Mocksa, 2001
TepmonunaMuka: YuebHoe
rocoobue

6.1.2. JlonoJiHUTEIbHAS JINTEPATYypa

ABTOpBI, COCTaBUTENH 3ariaBue bubnnoreka H3parenbcTBO, TOI
JI2.1 |Kynpsmesa H.C. Om3nueckas XUMHA: y9eOHUK | DIEKTPOHHBIN KaTajaor Mocksa FOpaiit, 2012

Kynpsmesa H.C.,

bonnapesa JL.T.

6.1.3. MeTtonnyeckue pa3padoTku

ABTOPBI, COCTaBUTEIN 3armaBue Bubmmorteka W3narenscTBo, roj
JI3.1 [Acraxos M.B., 3aiinieB | MeToauueckue ykazanus st | MeToaudeckue mocoous Mocksa, 1986
AK BBIIIOJIHEHUS JOMAITHUX

3a1aHuii o Kypcy "dusnueckas
xuMmus'": MeToauueckue
YKa3aHHS

6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeJIEKOMMYHUKAIMOHHOM ceTH « UHTepHET»

D1 |Hayunas snekrponnas 6Gubnuoreka https://elibrary.ru  |https:/elibrary.ru

32 |Onexrponnas 6ubanoreka MUCHC http:/lib.misis.ru | http:/lib.misis.ru




OBC YHusepcurerckas Oubianorexa oHIaliH http://biblioclub.ru

93 |http://biblioclub.ru

6.3 IlepevyeHb NPOrpaMMHOIO 00ecTieYeHust

I1.1 | Microsoft Office

I1.2 | Microsoft Teams

6.4. llepeuyens HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM U NMPO(pecCHOHAIBHBIX 023 JaAHHBIX

N.1 |Hayunas snexrponnas 6ubnuoreka https:/elibrary.ru

N.2 |3nekrponnas oubnmoreka MUCuC http://lib.misis.ru

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

.4 |Poccuiickas mnatdopma oTkpbIToro obpasosanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Haznauenue OcHarienue
12 dusnyeckas XUMUS KOMITBIOTEP, MPOSKTOP, SKpaH, MHTEPAKTHBHAS TOCKA
KOMIIIEKT  TEMATHYECKHX  TMPE3EHTAWh.  JIOCTVII K
33 dusnyeckas XUMUS MuHU-3KCcTIpecc-1adopaTopHs I YIeOHBIX dKOJIOTHICCKUX
HCCICIIOBAHUH "[Tyenka-Y". MuorodVHKIIHOHAIEHBIA

8. METOANYECKHUE YKA3AHMUSA JUISI OBYYAIOIIIUXCSL

O0beM 3HaHUH, KOTOPBIE HEOOXOAMMO YCBOUTH MIPH N3y9YCHUH YIeOHOH TUCIHIUIMHEL, OnpenenseTcs ¢eaeparbHbIM
rOCyIapCTBEHHBIM 00pa3oBaTensHBIM cTaHaapToM (PI'OC), KOTOPEI ompenenseT TocyAapcTBeHHbIE TPeOOBAHNS K MUTHIMYMY
CoIlepyKaHUs 3HAHUH ¥ YPOBHIO IIOATOTOBKH BEITYCKHUKA 10 TucHHIuHe. OO0pa3oBaTeIbHbBIC Pe3yIbTaThl OCBOCHUS TUCIIHILUTHHEL,
COOTBETCTBYIOIIUE ONPEICICHHBIM KoMIreTeHIusAM coraacHo @I'OC, npuBeneHsI B Havalle HacToAmIe mporpaMMel. CoepkaHue
TeM y4eOHOH TUCIUIUINHEL U TeM MPaKTUICeCKUAX 3aHATHH MPUBEICHEI B TPOTpaMMe. DTHM OTIPEIEIIOTCS MUHUMAIIbHBIC 3HAHMUSA,
KOTOPBIE CTYJICHT JOJDKCH JEMOHCTPHPOBATH TOCIIE N3YUCHHS AUCITUIUTHHEL. VITOTOBEIM KOHTPOJIEM IO JUCHIUIUINHE SIBISETCS 3a9eT
C OLICHKOH. 3a4eT MPOBOAUTCS ayAUTOPHO IO BOMpOcaM. J[JIst yCIIEIIHOM MOATOTOBKH K HTOTOBOMY KOHTPOITIO TIpejIaracTcs
BEITIOJTHUTD CJIEIYIOIIIE MEPOTIPUATHS: CHCTEMaTHICCKH MTPOPa0aTHIBATh JCKIIMOHHBIH MaTepHall IIPH IMOATOTOBKE K MPAKTHICCKUM
3aHATHUAM; BBITIOHUTH MPAKTHYCCKUETPAOOTHI IO BCEM TeMaM JUCHHUIUIAHBI (BRITIOTHEHHE IPAKTHYECKUX padOT MpeyCMaTPpUBACT
3aIlOJTHCHHUE OTYETOB, KOTOPHIE COCTABILIIOTCS B AJICKTPOHHOM BHJIE); 3AIUTHTE IIPAKTHUECKHE PabOTHI IO BCEM TeMaM IHCIIUTUTAHEL.
3amuTa IpOBOANUTCS B BHIIE COOCCETOBAHUS




