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Wucruryt/ gpakynsrer  MHCTHTYT METAUIypriy, MAIIMHOCTPOEHHUS ¥ MaTepuanoobpaboTku
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PaGouas nporpamma cocrasiexa Ha ocHope ®I'OC BO - 6akanaBpuaT IO HANpPaBIEHHIO
noarotosku 18.03.01 Xumuueckas Texnosorus (npukas Muno6puayku Poceun ot 07.08.2020 r.
Ne 922)

PaGouasi mporpaMMa paccMOTpeHa i 0f00peHa Ha 3acefanuu kadeapbl Meranypruu u
XUMHYECKHX TEeXHOJIOTHH
10.02.2021, npotokon Ne 5
3aB. xadenpoii A.C. XapueHko

PaGouas nporpamma oo6pena metoiyeckoii komuccneit UMMuM
03.03.2021 r. mpotoxon Ne 4 - e

Tpecenarers — ('A.C. CaBunoB

PaGouas nporpaMma cocTaBJICHa:

nouenT kapenpsl MuXT, v y
KaHJ. TeXH. HayK ( / H.}O.CeunuxoBa

Penensenr:
3a. kapeapoii [IOubX, A
KaH/l. TeXH. HayK s < — AJO. IlepsaTunckuii




JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rofy Ha 3aceaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTammyprud U1 XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2025 - 2026
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud U XHMHYECKAX TEXHOJIOTHI

[Iporokomn ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 . Ne

3aB. kadenpoii A.C. iapquKo




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enbro ocBOeHUS TUCHUTUIMHBI «Du3nueckas XuMusi» SBIISICTCS:

JOCTH)KCHHUE BO3MOKHOCTH OMHCHIBATh BPEMEHHOU X0]1 XUMHUYECKUX
(U3UKO-XMMHYECKUX TIPOIIECCOB HAa OCHOBE WCXOJHBIX CBOWCTB CHUCTEM M BEIIECTB HX
COCTABJISIIONINX, & TAKKE KOHCUHBIN PE3YJIbTaT COOTBETCTBYIOIIHMX IIPOIIECCOB.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

HNucnummmaa ®usnyeckass XUMHUS BXOAUT B 00s3aTeNbyl0 YacTh Y4eOHOro IjIaHa
00pa3oBaTeNbHOI MPOrPaMMBI.

JUis  w3ydeHus  JAWCHMUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

BBeznenue B HanpaBiieHue

Marematuka

OO6m1ast 1 HeOpraHMUYeCKask XUMHSI

Nudopmarrka u nHbHopMalnoHHbIE TEXHOJIOTUI

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYEeHUHW TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

Konnounnas xumus

[Ipoueccsl u anmapaThl XUMHYECKON TEXHOJIOTHUU

CoBpeMeHHbIN HTHXUHUPUHT METAILTYPrUYE€CKOTO MPOU3BOICTBA

OO0mas xuMu4eckasi TeXHOJIOT U

DU3UKO-XMMHYECKHE OCHOBBI METAJUIYPIrHYECKUX ITPOLECCOB

MaccooOMeHHBIE TPOLIECChl XUMUYECKON TEXHOJIOTUU

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pesynbpTaTe ocBOEHHS AUCHUILIMHBI (MOAyns) «Puznueckas XUMHUsD» 00ydaromuics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMITETEeHIIUAMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

OIIK-2 CmocobeH wucCHoIb30BaTh MaTeMaTHueckue, (usndeckue, (GU3NKO-XUMUYECKHE,
XUMHYECKHE METOJIbI JIJISI PEIICHUS 33,129 TPO¢heCCHOHATBHON MeITeIbHOCTH

OIlK-2.1 Ucnone3yer  maremarumyeckue,  (usmueckue,  (HU3NKO-XMMHUECKUE,
XUMUYECKHE  METOABl  JUIsl  pelleHus 3agad  IpogecCHOHaTbHON
JeSITeIbHOCTH

OIIK-2.2 BeiOupaer ~ MaTemaTHueckue, ¢buznueckue, (bU3UKO-XUMHUYECKUE,

XUMHUYCCKUC MCETOABbI JJIA pelICHud 3aaad HpO(i)CCCHOH&HBHOfI
JCATCIIBHOCTH




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCHHUIIINHBI (MOIYJIS)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI COCTaBIsAeT 8 3aueTHBIX eauHuIl 288 akajn. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 21,5 akas. gacos:
—ayauTopHas — 16 aka. 4acos;

— BHEAyJIUTOPHAs — 5,5 aKaJl. 4acoB

— camocTosTenpHas padota — 249,1 aka. yacos;

— MOJrOTOBKA K 3K3ameny — 17,4 akaj. yaca

dDopMa aTTeCcTaluu - 3K3aMCH

AynuropHas = s
KOHTaKTHas paboTa E 3 dopma TeKyIIEero
=
B aKaJ. yacax o Bun KOHTPOJISI
Paznen/ tema g| (waxan. uacax) E B . P Kon
> 3 ©|caMOCTOSTEIbHOM YCIIEBAEMOCTH U
JTACIUTUTAHBI ) E o« N KOMITETCHITUH
9 & paboThI MIPOMEKYTOUHOM
na6. |mpaxt. | € &
Jlex. o [MPAKT- | =g aTTeCTaINH
3aH. | 3aH. | QO &
1. Xumnueckast
TEPMOIMHAMHUKA. 3ak
11 IepBorii 3aKOH
TEePMOANHAMHUKH. 3aKOH
Brinonnenue n
T'ecca. 3akon Kupxroga. IMonroroska
00CYXIICHHE JaHHBIX OIIK-2.1,
Pacuersr TEIUIOBBIX 1 |211 50 | mabGoparopHOMY M
nabopaTtopHOi paboThI OIIK-2.2
3pPEeKTOB O  3aKOHY 3aHsATHIO Nel Nol
Kupxroga. Bropoii 3akon -
TCPMOJVHAMUKH.
Hroro no pazaeny 1 |2/11 50
2. Xumuueckoe u (azoBoe
paBHOBECHE
21 KoncranTa
XAMHYIECKOTO PaBHOBECHSI.
VYpaBHeHHE H30TEPMBI
. Brinmonnenne
XUMHYCCKOU peakunu VHTHBHIYATBHOT
Banr-T'odda, ee Y
0 PacueTHO-
MPAKTUIECKHE IIposepka u 3amura
rpaduuecKoro
MIPWIOKEHUSI. Y paBHEHHUE WHIWBHUIYAIEHOTO OIIK-2.1,
2 |41 59,1 | 3amanus PI'P Nel
n300apbI-U30X0PHI pacuerHo-rpaduueckoro| OIIK-2.2
«TepmonuHammuye
peakiu. Metonsl pacyera . 3amanus Nel
CKUii aHan3
KOHCTAHTHI paBHOBECHA.
XUMHNYCCKHUX
®da3zoBoe paBHOBECHE B .
peakuiiy
OIHOKOMIIOHCHTHBIX
CHCTeMaXx. YpaBHeHHE
Knaysnyca-Knaneiipona.
Wroro no pazneny 2 |41 59,1
3. TepMmoarHaMuueCcKast
TEOpPUs PACTBOPOB.
CamocTosiTensHOe
3.1 Croco0Obl BBEIpaXKEHUS HAVICHIE CobecenoBanue 1o
cocTaBa PacTBOPOB. v TeMe, YCTHBIH oIpoc.
yueOHOH 1 Hay4HO
3akonbl Payns u T'enpwm. Brinonnenue n OIIK-2.1,
2 |2/11 70 JIUTEPATYPHI.
JlaBneHne mnapa HaJ 00CcyKJIeHHEe TAaHHBIX OIIK-2.2
[Moaroroska k o
pacTBOpoM, TeMIepaTypa nabopaTtopHOii paboThI
nabopaTopHOMY
KUTICHUS ¥ 3aMepP3aHHsI. Ne2
3aHATHIO Ne2.
Hroro no pazaeny 2 |2/11 70




4. XyMu4eckass KHHETHKa.

Paspaborka
4.1 OCHOBHBIC TOHATHS P CobecenoBanue Mo
. aNropuT™Ma
XAMHAYECKOW  KMHETHKH. TeMe, pelICHUE 3a/1ay.
. BBITTOJTHEHUS
3aKkoH JEHCTBYIOIINX Brimonsenue n OIIK-2.1,
2/11 70 | pelieHus 3a1a4m.
Macc. 00CYXICHUE JaHHBIX OIIK-2.2
. [Toaroroska N
IMopsiaku peaknuit U uX n1abopaToOpHON paboThI
1a60paTOpPHOMY
MOJIEKYJISIPHOCTb. Ne3
3aHATHIO Ne3
HUroro no pazaeny 2/11 70
Hroro 3a cemecTp 10/411 2491 9K3aMeH
Hroro no aucumruinye 10/41 249,1 JK3aMeH




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

OOpa3zoBarenbHbIe TEXHOJIOTUU — 3TO LEJIOCTHAs MOJAETh 00pa30BaTEeNBbHOIO IMpoIecca,
CHUCTEMHO OIIpelelsonas CTPYKTYpy M COAEp)KaHUE JesITeIbHOCTH O0EHX CTOPOH 3TOro
npouecca (IpemnojaBaTesis W CTYAEHTa), MMEMOIAs LENbl JOCTHKEHUE IUIAHUPYEMBIX
pe3yiabTaToB €  IONPaBKOM HAa  HMHAMBUIYyalbHblE OCOOCHHOCTH €ro  y4YaCTHHUKOB.
TexXHOJOrMYHOCTh Y4eOHOTO IMpoIecca COCTOMT B TOM, 4TOOBI cAenaTh Y4eOHBIH Ipolecc
IIOJIHOCTBIO YIIPaBIISIEMBIM.

OCHOBHBIMHU TIPU3HAKaMU 00Pa30BaTENLHON TEXHOJIOTHH B €€ COBPEMEHHOM ITOHUMAaHUU
ABIIAIOTCA:

— ZIeTalIbHOE ONMCaHue 00pa30BaTEIbHBIX LIETCH;

— MO3TallHOE omucaHue (NMPOEKTUPOBAHUE) CHOCOOOB  JOCTMXKEHHUS — 3a/laHHBIX
pEe3yJbTaTOB-1IENEH;

— HCIIOJIb30BaHME OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKU 00pa30BaTEIbHOTO
mporecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTAaTOB;

— BOCIPOM3BOAUMOCTh 00pa30BaTEIbHOIO MpOIEcca BHE 3aBUCMMOCTU OT MAacTepCcTBa
IpenoaaBaTes;

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCUIIUH.

Peann3anus KOMIIETEHTHOCTHOTO MOXOa MIPEeyCMaTpUBAET UCIIOIb30BAHNE B yUeOHOM
IPOLECCE AaKTUBHBIX W HHTEPAKTUBHBIX (OPM TMPOBENEHUS 3aHITUA B COYETAHUU C
BHEAYJAUTOPHOU paboTON ¢ Lenbio (GOpMUPOBAHUS U Pa3BUTUS NMPO(ECCHOHANBHBIX HABBIKOB.
TpaguunonHeie  00pa3oBaTeNbHBIE  TEXHOJOTMM  OPUCHTUPYIOTCS HAa  OPraHHU3aIdio
00pa30BaTeNLHOTO  IpOLIECCa, MPEANOJAraroulyl0 MPSAMYK  TPAaHCIALUUI 3HAHUH  OT
npenogaBaresss K CTyJeHTY (IpEeMMYILECTBEHHO Ha OCHOBE OOBSCHUTEIIbHO-WILUIFOCTPATUBHBIX
METO/I0B 00y4eHus1). YueOHas JesTeIbHOCTh CTYJEHTa HOCUT B TaKMX YCJIOBUSX, KaK MpPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

WndopmanvonHas JeKuss — IOCIeloBaTeIbHOE  M3JO0XKEHHE Marepuaija B
JUCIUIUIMHAPHOM JIOTHKE, OCYILECTBISIEMOE IPEUMYIIECTBEHHO BEpOAJbHBIMU CpEACTBAMHU
(MOHOJIOT TIpenogaBartess).

JlabopaTopHas paboTa — opraHu3anus yaieOHON paboThl ¢ peaTbHBIMH MaTepUaIbHBIMU U
UH(POPMALIMOHHBIMU O0BEKTaMH, OSKCIEpUMEHTalbHas padoTa ¢ aHaJOrOBBIMU MOJAEISIMU
peaTbHbIX OOBEKTOB.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIHXCs
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 0O0ecreueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

l.bokmreiin b. C. ®dusnueckas XuUMusA: TEPMOAMHAMUKA M KUHETHKA [DJIEKTPOHHBIN
pe-cypc] : yuebHoe mocobue / b. C. Bokmreitn, M. 1. Menaenes, 10. B. IloxBucHeB. —
Onek-TpoH. gaH. — MockBa @ MUCHUC, 2012. — 258 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/47443

2. ®usnueckas xumust : yaeoHoe mocodue / D. B. Tronpauna, C. I1. Knoukosckwii, H. 1O.
CeeunukoBa u ap. ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : wun., quarp.,
rpad., TaoJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true . - MakpooOBeKT. - TEeKCT: 371eKTpOHHBIH. - IMeeTcs eyaTHbIi aHaJIor.



https://e.lanbook.com/book/47443
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true

0) lomotHuTeILHAS JTUTEPaTypa:

1. Xumuueckasi KHHETUKA U aJICOPOIIHSI: METO/I. YKAa3aHWUsI ISl CTYJICHTOB IO TUCITUTLTAHE
"Ouszuueckas xumus" / [D. B. Hdronsauna, C. I1. Kmoukosckuii, H. 0. CBeunukoBa u ap.] ;
MI'TY. - Marauroropck : MI'TVY, 2013. - 1 snektpon. ont. quck (CD-ROM). - 3aru. ¢ tuTyn.

JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123
436/1258.pdf&view=true . - MakpooOBeKT. - TekcT : AIeKTpOHHBINA. - CBEJACHHUS JTOCTYITHBI

takke Ha CD-ROM.
2.IToBepxHOCTHBIC siBiIeHUsA. AncopOuus . yuebHnoe mocobue / A. H. Cmupnos, H. IO.
CeeunukoBa, C. B. FOnuna, D. B. {ronpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1

snek-tpoH. ont. jguck (CD-ROM). - 3arm. ¢ turym.  o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139
847/3417.pdf&view=true .- Makpooowsekr. - Tekct : oanekrponHsii. - ISBN

978-5-9967-0966-3. - CBenenus nocrymnnsl Takke Ha CD-ROM.
3.T'opmikoB, B.M. OcHoBbl ¢usuueckoii xumuu . yueOnuk / B.W. Topmkos, N.A.
Ky3nenoB. — 6-¢ u3n. — MockBa : Jlabopatopus 3nanuii, 2017. — 410 c¢. — ISBN

978-5-00101-539-0. — TekcT : snekTpoHublii // JIaHb : 3IeKTpOHHO-OMOINOTEYHAsS CHCTEMA. —
URL.: https://e.lanbook.com/book/97412

B) MeToauyeckue ykasaHus:

1. JTabopaTopHBbIi MPAKTHKYM 110 (PU3UIECKON XUMHH : YIeOHO-METOnYECKOe ocodue /
A. H. Cmupnos, H. O. Ceeunukosa, C. B. FOauna, 3. B. onpauna ; MI'TY. - Marautoropcx :
MI'TY, 2017. - 1 osnektpon. ont. auck (CD-ROM). - 3arm. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136
592/3177.pdf&view=true . - MakpooObeKT. - TEeKCT : 3NIeKTPOHHBIH. - CBEJCHHUS TOCTYITHBI TAKXKE
Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpamMmmHoe oGecrieyeHue

Haumenosanue .
o Ne norosopa CpoKk JIeHCTBHYSI JIUTICH3UH
MS Office 2007 |\, 135 1 17.09.2007 GeccpotHO
Professional
7Zip CBOOOJTHO OeccpouHO
FAR Manager cBOOOIHO 06eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MHPOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue xypca CcruIKa

Hamnuonanbuasa
undopmanronno-ananmuruueckas cucrema —(URL: https://elibrary.ru/project_risc.asp
Pocculickuli MHAEKC HAy4YHOI'O IIMTUPOBAHUS
[Touckosas cucrema Axanemus Google (Google

URL.: https://scholar.google.ru/

Scholar)

IeKTpOHHEIE pecypent Onbmmotexn MITTY MM.|y . 1y aqt ru:8085/marcweb2/Default.asp
I'.'1. HocoRa

Me)KllyHapOI[Haﬂ HaYKOMCTPpHUYICCKAA

pedepartuBHas K MOJHOTEKCTOBas Oaza mamHbix|http://webofscience.com
HayuHbIX n3nanuii «Web of sciencey

MexaynapoaHas pedepaTuBHas u
MIOJTHOTEKCTOBAasl _ CIpaBOYHAasi 0a3a  JIAHHBIX

http://scopus.com



https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://e.lanbook.com/book/97412
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true

9 MartepuajJbHO-TEXHHYECKOE o0ecTiedeHne TUCUMILITHHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIeueHUe JUCIUTUINHBI BKITIOUACT:

1. Yuebnas ayautopus JUisi IPOBECHUS 3aHATUN JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKHMMH CPEJICTBAMU OOyUYeHMs, CIyXallUMH JUIsl NpeAcTaBIeHUs y4eOHOH
uHpopManuu OOJNIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOPMAIIHH;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayauTopus [Uld IpPOBEAEHUS J1abOpaTOpHBIX 3aHATHH «JlabopaTopus
¢du3nUecKoil XUMUM» OCHAIIEHA TAOOPaTOPHBIM 000pyIOBaAHUEM:

- J1abopaTtopHOe 000pyAOBaHHE (XMMHMUYECKas MOCY[a, PEaKTUBBI, BECHI J1a0OpaTOpHbIE
pasaoruieune BJIP-200, Becwbr anexrponnsie naboparopubie BK-300, Hu3koremmeparypHas
naboparopHras sekrpornedb SNOL10/10, MarHuTHBIC MEIIAIKH, 3J1. IUTUTKH. ).

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

3. YuebHas ayquTopus Ui IPYINIOBBIX U MHAWBUAYAJIBHBIX KOHCYJIbTAUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMIIBIOTEpHOI TexHUKOi#1 ¢ makerom MS Office, ¢ moaxmouennem k cetn «HTEpHET»
U C JOCTYIIOM B AJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. [TomenieHue 1151 CAMOCTOSITEILHOM PabOThI OCHAILICHO:

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

5. Tlomemenune pansi XpaHeHHs W NPOQUIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
000py/10BaHUS OCHALIECHO:

- CHIeMAJIM3UPOBAHHON MEOEIIbIO: CTeITaKaMHU JJIsl XpaHEeHHs y4eOHOTro 000py/J0BaHMUs;

-MHCTPYMEHTaMHU JJIsl pEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOAMYECKON TOKYMEHTAIINY H MaTEPUAIOB.



ITpunoxxenue 1

6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

Ilepeuensv nadopamopnuix pabom
1. Ompenenenue HHTErpaibHON TEIIOTH PACTBOPEHUS COJIU
2. Tpernii KOMIIOHEHT
3. BnusHuMe Temmeparypbl Ha CKOPOCTh XUMHUECKOW PEeaKIuu

JAOMAIIHEE PACYETHO-IT'PA®HYECKOE 34A/JAHUE Nel « Tepmoounamuueckuti
AHANU3 XUMUYECKUX PeaKyuLly

HUccaenoanne 1

Jnst peakuyy BBIIOJHUTD ClIETyoLIee:
1.1.CocTaBuTh ypaBHEHHE 3aBUCMOCTH OT TEMIEPATypbl BEIUYHHBI TEIIOBOTO Y dexra AH =
f(T) u usmenenus suTponuu AS°; = f(T).
1.2.Berauciuts BenmuuuHbl  ACp, aH®r | AS°%;, aG°r m InK, npm Heckosmpkux Ttemmeparypax,
3HAYEHHS KOTOPBIX 3a/IAI0TCS TEMIIEPAaTYpHBIM HHTEPBAIIOM U Iarom temmeparyp. [loxydeHnsle
3HAYCHUS HCIIONIB3YIOTCS IpH ocTpoeHnn rpadukoB B koopauHatax ACp—T; aH: —T; aS% —T;
AG% — T u InK, — 1/T.
1.3.IToas3ysce rpadukom InKp — 1/T , BeiBecTH npubnuxennoe ypasHenue Buna InK, = A/T + B,
rae A, B — mocTosHHEBIC.

HccaenoBanue 2

2.1. Ucnonw3ys npasmiio (a3 'mb6ca, a1 paccMaTpuBaeMol CHCTEMBI ONPEETUTh KOJTUYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YUCIIO CTEeTEeHel CBOOOIbI.

2.2. OnpenenuTh BO3MOKHOE HAIPaBJIEHUE MTPOTEKAHUS HCCIEAYEMOM PEaKIIMi U PaBHOBECHBIN
coctaB Ta3oBoil (as3sl mpu naBinenuu (klla) m temmeparype (K). Ilpu pemenun 3anaum
HCIIOJIb30BaTh BBIBEJIEHHOE B HcciefoBaHuU | smmupuyeckoe ypaBHeHue InKpy=A/T+B wu
JTaHHbIE 00 UCXOTHOM COCTaBe ra3oBoil (a3bl

2.3. YCTaHOBUTH HANpaBJICHUE CMEIICHHUS COCTOSHUS PABHOBECHS PAaCCMAaTPHBAEMOW CHCTEMBI
npu:

a) YBEeJIMUEHUH JaBJieHUs (IOCTOSIHHAS TEMIIEpaTypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

AOMAIIHEE PACYETHO-I PAOUYECKOE 3A/TAHHUE Ne2
«Xumuueckan KunemuKkay
Dopmynuposka 3a0anus
Hccaenosanue 1
s peakunn A+B — mpoayKThl peakiuu, HauyallbHble KOHIIGHTpALnu (Co) BemecTB A u B
PaBHBI U COCTABIIIIOT: Co(A)= Co(B) = co=.... Momb/aM° (KoTOHKa 6, Tabm. 20).
M3MeHeHHne KOHIIEHTpaluil BemecTB (Ci) BO BpeMeHH (Ti) IpU pa3IMUHbIX TeMIlepaTrypax
(Ti) HaxomsiTcs B CTpPOKE COOTBETCTBYIOIIEH HoMmepy 3anaHusi Ta01.20. Haiitu sHepruio
axtuBanuu (E), npemykcnoHeHnaabHbId MHOXUTEND (Ko) 1 Bpems (Ts), 32 KOTOpoe ... % BeliecTB
A u B (xononka 21, ta6i. 20.) npu temnepatype Ts = ... K (kononka 20, tabn. 20) npeBpaTturcs B
IPOAYKTHI PEaKLIUH.



Cnucok éonpocoe 014 3k3amena no oucyunaune «@uzuueckas xumua» 1 xypce (1 cemectp)

OCHOBHBIE IOHATHUS TEPMOJUHAMUKHU.
[lepBbiii 3akoH TepMmoauHamMuku. Ilonstue o TeruoBoM 3¢ dekre, TEmIOTH 00pa30BaHMA,
TOpeHHUsl, pacTBOpEHMs, (a30BbIX MpeBpaiieHuid. 3akoH ['ecca. PacueTsl o 3akony I'ecca.
Bnusiaue Temnepatypsl Ha TEII0BOM AP exT.
3akon Kupxroda. Pacuerst TermoBsix 3dexron nmo 3akony Kupxroda.
BTopoii 3aKOH TEpMOAVHAMUKH.
TepMmoannamMuyeckue QPyHKIMHU, XUMAYECKUH MMOTEHIIMAN, OOIIUE YCIOBUS PABHOBECHUSI CUCTEM.
Oneprust ['166¢ca u sueprus ['enbMronpiia Kak KpUTEPHH, ONPECISIONINE HATPABICHUE 1 IPEeI
MIPOTEKAHUs ITPOLIECCOB B HEM30JIMPOBAHHBIX CUCTEMAX.
[TonsiTue o ha3oBOM paBHOBECHH, OCHOBHBIE OnpeeieHus (hasoBoro paBHoBecus. [Ipasmiio ¢a3
['u606ca, ero mpumMeHeHue.
@®a30BOE paBHOBECHE B OJHOKOMIIOHEHTHBIX cucTeMax. YpaBHeHue Kiaysmyca-Kianeipona,
pacyeTbl OCHOBaHHBIE HA 3TOM ypaBHEHHUE.
VYcnoBus XHMMHUYECKOTO paBHOBECHS. 3aKOH JEHCTBYIOIIMX Macc (TepMOJMHAMUYECKHUI).
KoHcTanTa XMMHYECKOro paBHOBECHS.
Bunpl koHCTaHT paBHOBecus. PaBHOBECHSI B T€TEPOT€HHBIX CUCTEMAX.

BnusHue temneparypbl Ha KOHCTAaHTY PaBHOBECHS.
Hamnpapnenne peakuuii B 3aKpBITBIX CHUCTEMax. Y PaBHEHHE H30TEPMbI XMMHYECKOM pEaKIMH
Bant-T'odda, ee mpakTuueckue NpuaoKeHus. Y paBHEHHE U300apbl-U30X0PHI peakuu. MeTobl
pacuera KOHCTaHTbI pAaBHOBECHSI.
[IpaBuno Jle-lllarense, ero mpakTuyeckoe NpUMEHEHUE. BiusHue NaBiIeHUs Ha MOJIOKEHUE
paBHOBECHSL.

Cnucok eonpocoe 0115 rk3amena no oucyunaune « Puzuveckan xumuay 1 xypc (2 cemectp).

Peanbuble raspl. OmnucaHue peajgbHBIX T'a30B C HCIIOJIB30BAHMEM BHUPHAIBHBIX YPaBHEHUU.
Temmneparypa boing. Cmbicn BupHanbHbIX Kod(duuueHToB. YpaBHenue Ban-nep-Baanbca.
Opdext xoynst — Tomncona. TemnepaTtypa naBepcun. CKUKEHHE Ta30B.

Onpenenenue noHATHS “pacTBOp”’. COCOOBI BEIpAXKEHUS COCTaBa PACTBOPOB.

BnusiHue pa3nuyHbIX GaKTOpOB HA PaCTBOPUMOCTb.

Mozenu pacTBOpOB: HjaealbHble (COBEPIIECHHbIE) U OECKOHEYHO pa30aBIECHHBIE PACTBOPHI, MX
OTJIMYME OT peaIbHBIX PACTBOPOB.

3axonsl Payns u I'enpu. [lapunansHbie MOJISIpHBIE BEIMUUHBL, UX ONPEICIICHHUE.

CBolicTBa pa30aBIIEHHBIX pPACTBOPOB HE AJIEKTPOJUTOB. JlaBieHue mapa HaJa pPacTBOPOM,
TEMIIEPATypa KUIICHUS U 3aMeEP3aHusl.

OcHOBHBIE IOHATHS XUMHUYECKON KHHETHKH.

Crioco6b!1 onpenienenust CKopocTu peakiun. @opmanibHasi KHHETHKA TOMOT'€HHBIX peakivi. 3aKoH
JIEUCTBYIOIIMX MacC.

[Topsinky peakuii 1 UX MOJIEKYJISIPHOCTD.

Peakuuu nepBoro, BTOporo 1 n-ro mopsiikos.

Kunerndeckue ypaBHEHMs U1l peaKLUi Pa3InYHbIX TOPSIIKOB.

Ilepuon nomymnpeBpanieHusl.

KoHcTaHTa CKOPOCTH peakluy, €€ CBONCTBA, pA3MEPHOCTHU U ONIPEAETICHUS.

MeTo/b! onpesieNieHus: NopsAAKa PeaKIHHU.

IToBEpXHOCTHOE HATSKEHUE, METOJIbI €M0 U3MEPEHUS.

AncopO1si, OCHOBHBIE MOJIOKEHHS U YpaBHEHUS aJCcOpOLIUU.

VYpasuenue ['n06ca.

VYpasuenue Opeitnannxa. YpaBHenue JIeHrmropa.

3aBUCUMOCTbH aJICOPOLIUU OT TEMIEPATYPHI.



[Tpunoxenue 2

7 OLileHOYHBIE CPECTBA I IPOBEIECHUS IPOMEXYTOUHOM aTTECTAllMK

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA 1JI1 NPOBeAeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CtpyKTypHBII
JIEMEHT

KOMIICTCHII U

[Inanupyemsle
pe3yIbTaThl 00yICHUS

O1eHOYHEIE cpe€acTBa

OIIK-2 CriocobeH ucnoib30BaTh MaTeMaTHIeCKue, Gu3nIecKkue, GU3NKo-XUMUYECKHE,
XUMHYECKHE METOJIbI JUUIsl PEIICHHS 3a/1a4 MPOPECCHOHAIBHON JIeSITeIbHOCTH

OIlK-2.1

Ucnosnb3yer
MaTeMaTHYeCKHe,
¢busnueckue,
(U3NKO-XUMHUECKUE,
XUMHUYCCKUC METOAbI
Ui peUIeHUs  3ajad
npodeccnoHaTBEHOM

TS TEITbHOCTH

CnHcok BONPOCOB /U NMPOBeAeHHUS IK3aMeHa 10
AUCHHUILIMHE

OcHOBHBIE IOHATHS TEPMOAMHAMUKH.

IlepBbiii  3akoH TepMmoguHamuku. [lonstne o
TEIIOBOM 3¢ (eKTe, TeII0Th 00pa30BaHusl, TOPEHUS,
pactBopeHHus, $a3oBbIX NpeBpaiieHuii. 3akon ['ecca.
Pacuersl no 3akony I'ecca.

Brnusinue Temnepatypsl Ha TerioBon A heKT.

3akon Kupxroda. Pacuersl TernoBeix 3¢(hexkToB 1mo
3akony Kupxroda.

BTtopoii 3aK0H TepMOIMHAMHUKHU.
TepmoanHamMuueckue byHKIHIH, XUMUYECKHUM
NOTEHLIMa], OOILMe YCJIOBHUS PaBHOBECHUSI CHUCTEM.
Ouneprus ['ub6ca u »osHeprus [enbmronbla Kak
KpUTEPUH, ONPEIEIAIOME HAIpaBJIE€HUE U IpeJen
IIPOTEKaHHUs  IPOLIECCOB B HEHU30JUMPOBAHHBIX
CUCTEMaX.

[Tonsstue o (da3oBOM pPaBHOBECHH, OCHOBHBIE
onpeneneHus ¢azoBoro paBHoBecus. [IpaBuio ¢a3
['u66ca, ero mpuMeHeHue.

da3oBoe  paBHOBECME B  OJHOKOMIIOHEHTHBIX
cucrtemax. YpaBHenue Kiaysmyca-Kinaneiipona,
pacueTbl OCHOBAHHBIE Ha ’TOM YpaBHEHUE.

VYcnoBus ~ XMMHMYECKOTO ~ pPABHOBECHS.  3aKOH
JIEHCTBYIOIUX Mmacc (TepMOIMHAMUYECKUI).
KoHcTaHTa XMMHUYECKOTO PaBHOBECHSI.

Buael koHCTaHT paBHOBecusi. PaBHOBecus B
TETEPOTrE€HHBIX CUCTEMAX.

Bnusinue temnepaTtypsl Ha KOHCTaHTY PaBHOBECHS.
Hanpasnenue peakuuii B 3aKpBITBIX CHUCTEMaXx.
VpaBHEHHE  W30TE€PMBl  XMMHYECKOM  peakIHH
Bant-T'odpda, ee mnpakTuueckue MNPHIOKEHHUS.
VYpaBHeHHe H300apbI-M30X0pbl peakuuu. MeTozsl
pacueTa KOHCTaHTbI pAaBHOBECHSI.

IIpaBuno Jle-llaTense, €ro IIPaKTHYECKOE
IpUMEHEHHE. BinsHMe naBineHUs Ha TOJIOXKEHHUE
paBHOBECHUS.

Onpenenenne  moHAtuss  “pactBop”.  CrocoOsl
BBIPAXXEHHS COCTaBa pacTBOPOB.

Briustnue pa3nuuHbIX GaKTOpPOB Ha PaCTBOPUMOCTD.
Mopenu pacTBOpPOB: H€albHBIE (COBEPIICHHBIC) U
0eCKOHEYHO pa30aBJICHHBIE PACTBOPHI, HX OTIMYHE OT




CtpyKTypHBII

[Inanupyemsle
DJIEMEHT OreHOYHBIC CpPE/ICTBA
pe3ynbTaThl 00y4YeHUS
KOMIIETEHIUHU
peabHBIX PACTBOPOB.
3akonbl Payns w D'enpu. IlapimanbHble MOJISIpHBIC
BEJIMYUHBI, UX ONpEJICICHUE.
CaoiicTBa pa30aBIIEHHBIX pacTBOPOB HE
ANEKTPOJIUTOB. JlaBieHue mapa Haa pacTBOPOM,
TEeMIIepaTypa KUIIEHUS U 3aMep3aHusl.
OIlK-2.2 Bribupaer 3agaum IS CAMOCTOSITEILHOTO PellleHus U3

MaTeMaTH4YeCKue, npodgeccHOHATbHOM J1eSITeJILHOCTH

¢busnueckue, 3agauda 1

(bU3UKO-XMMUYECKHUE, Hcxons U3 cienyronmx TePMOXUMHUYECKUX

XUMHYECKHUE METO/bl | YpaBHEHUN:

JUISL  pelIeHWs — 3a7ad 1) Ho+02=H,0; ; AH%=-184

npodecCHOHATBLHON kJIK,

JIeITEeIbHOCTHU 2) H202=H20+0,50; AH’=-96 KJIK,

OTIpeNIeNIUTE TeTUIOBOM A(P(PEKT peaKIiu:
3) H2+0,50,=H-0, AH=?

3amaua 2

Omnpenenute sutponuto 15t Cly npu Temmeparype
625°Cu  nmaBnenuu 35,5kI1a. JIaHHbIC,
HEOOXOMMbIE TS pacueTa  (CTaHIAAPTHYIO
SHTPOITHIO, 3aBUCUMOCTD TEIJIOEMKOCTH OT
TEMIIepaTyphl) B3ATh U3 cripaBouHuka. Cuutats Clp
HJ€aIbHBIM Fa30M.

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTECTALMH, TOKA3ATEJM H KPUTEPHH
OlLICHUBAHMSA:

[IpomexxyrouHast arrecTamus 10 JAWUCHHUILIMHE BKIIOYAET TEOPETUYECKHE BOMIPOCHI,
MO3BOJISAIOIINE OLEHUTh YPOBEHb YCBOEHHUS 00YYAIOLUIMMHMCS 3HAHUM, M MIPAKTUYECKHE 3aJJaHUs,
BBISIBIISIFOIIHE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHUI U BIIQJICHUH, TPOBOIUTCS B (hopMe:

- BBITOJIHEHUS U 3alUThI 1a00paTOPHBIX padoT;

-BBITIOJTHEHUS ¥ 3aIIUTHI IOMAIHEeH pacyeTHO-TpaduIecKoi padoThr,

- sk3ameHa Ha 1 kypce (1 u 2 cemectpsl).

Brimonunenue 1abopaTopHbIX paObOT MPOBOAUTCS B YUEOHBIX ayAUTOPUSIX ISl TIPOBEICHHUS
nabopaTopHBIX PabOT Mo AUCIUIUTHHE «DU3ndecKas XUMHUsI O] PYKOBOJICTBOM IPEINOaBaTels,
pacueT W TMOATOTOBKa K crade 1TabopaTopHON pabOThl OCYHIECTBISIETCS OOyYarOIUMCs
CaMOCTOSITEILHO.

Kputepun oneHnBanus 1a00paTOpHBIX PabOT: «3aUYTEHOY, «HE 3a4TEHO».

Jomamrssisi pacueTHO-Tpadudeckas paboTa BBIMOTHICTCS CaMOCTOATENIBHO, B MPOIECCE €€
HANMCaHMs O0yJaroNINiicsl pa3BUBAET HABBIKM K HAy4YHOU paboTe, 3aKperisisi U OJHOBPEMEHHO
pacImpsisi 3HaHUS, TTOTYYEeHHBIE TIPH U3YYeHUH Kypca «DPusmndeckas xuMmusi». [Ipy BeIMOTHEHUT
KypcoBOil paboThl 0Oydaromuiics JODKEH TOoKa3aTh CBOE YMEHHE paboTaTh CO CIPAaBOYHOMN
JUTEPATYPOH U IPYTUMU JTUTEPATYPHBIMH UCTOYHUKAMH, & TAKKE BO3MOXKHOCThH aHAIIM3UPOBAThH
MOJIyYEHHBIE PE3YJIbTaThI.

Kputepun ouenuBaHusi goMairHeill pacueTHoO-rpaduueckoil paboThl: «3aUTEHO», «He
3a4YTEHO».

DK3aMeH M0 JaHHOW NUCIMIUIMHE TPOBOJUTCS B YCTHOM (opmMe mo 3K3aMeHAIMOHHBIM
OmietTam, KaXKIbIii U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUECKHUX BOMPOCA U 3a1a4a.




Iloka3aTesin U KpUTEPUH OLICHMBAHUSA IK3aMeHA:

— HA OILICHKY «OTJHYHO» (5 0a/uioB) — OOy4arouIuiicss IeMOHCTPUPYET BHICOKHI YPOBEHD
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHMYeCKoe U TIy0OKoe 3HaHue
y4eOHOT0 MaTepuasia, CBOOOJHO BBHIMONHAET NPAKTHUECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUSMU, YMEHUSIMH, IPUMEHSIET UX B CUTYallUsAX MTOBBIIIEHHON CIO0KHOCTH.

— Ha OLEHKY «Xopomo» (4 06amia) — oOydarouiuiics IEMOHCTPUPYET CpeIHUil ypOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOEHbBI, HO JIOIMYCKAIOTCS
HE3HAYUTENIbHbIC OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX OTIepalnsiX, HepeHoce
3HAHUI 1 YMEHUW HAa HOBbIE, HECTAHIAPTHBIE CUTYALIUH.

— Ha OLICHKY «Y/0BJIeTBOPUTEJLHO» (3 Gaiia) — 00ydarouuiics JeMOHCTPUPYET MTOPOTOBBIi
ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0JIe¢ KOHTPOJIbHBIX MEPONPUITUNA AOMYCKAIOTCS
OLIMOKH, MPOSBISIETCS OTCYTCTBUE OTACIbHBIX 3HAHWN, YMEHHH, HABBIKOB, OOyYaromIMKCS
WCIIBITHIBAET 3HAUYUTENIbHBIC 3aTPYJHEHUS IIPU ONEPUPOBAHMM 3HAHUSIMU M YMEHUSMH IIPU HUX
[IEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLICHKY «HEeY/10BJIETBOPUTEIbHO» (2 6aiia) — 00ydarouuiicss IEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIC OIMOKHN, HE MOXKET MOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/JA0BJIeTBOPUTEILHO» (1 6aiun) — oOydaronuiics He MOXKET MOKa3aTh 3HAHUS
HA YpPOBHE BOCHpPOM3BEIEHHUS U OOBSCHEHHS MHPOpMAIMK, HE MOXET I0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKU PELICHUS MPOCTHIX 3a/a4.



