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HarpasieHHOCTD (PO(HIL/CHIEUHATH3ALINA) TPOrPaAMMBbI
X MUUecKas TEXHOIOTHs PUPO/IHBIX IHEPrOHOCHTENEH 1 YIIEPOHBIX MATEPHATIOB

Vposetib BbiCIIEro 00pasoBanus - Gakanaspuat

(dopma 00yueHHUs
ovHast

WMueruryt/ gpakysnprer  MHCTHTYT METaypriu, MaliMHOCTPOCHHS 1 MaTepHanooopaboTKu
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PaBouyas nporpamma cocrasnena Ha ocHose ®I'OC BO - GakanaBpuar no Hanpas/IeHHIO
noarotosku 18.03.01 Xumuveckas Texnonorus (npukas Muno6puayku Poccuu ot 07.08.2020 r.
Ne 922)

PaGouas nporpamma paccMoTpeHa n oxo0pena Ha 3aceganuu kadeaps Mertaanypruu u
XUMHUYECKHX TeXHOJIOTH M
08.02.2023, mpotokos Ne 5
3ag. kadenpoii A.C. XapueHko

PaGoyas nporpamma ono6pena metoauueckoii komuccueit UMMuM
09.02.2023 r. mpoTokoa Ne 5 )
Ipencenarens AC. Casunos

PaGouas nporpamma cocrasiena: 7%
nouent kadeapst MuXT, kaH. TeXH. HAYK / H.1O. Ceeunnkosa

/N

Peuensent: W%\
3aB. kadenapoit [19uB)K]], kaua. TexH. Hay. - A1O. Tepsitunckuii
£




JIucr aktyanusanuu padoyeii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2024 - 2025
yueOHOM rofy Ha 3aceaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHuu kapeapbl MeTauTyprui ¥ XMMHUYECKHX TEXHOIOT Ui

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

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

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2027 - 2028
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud U XHMHYECKAX TEXHOJIOTHI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

JIOCTHIKEHHE BO3MOHOCTH OTHUCHIBATh BPEMEHHOMU X0 XUMHUUYECKUX
(UBUKO-XMMHYECKUX TIPOLIECCOB HA OCHOBE HCXOJHBIX CBOMCTB CHCTEM M BEIIECTB HX
COCTABJISIIOLIUX, & TAKKE KOHEYHBIN PE3yJIbTaT COOTBETCTBYIOIIMX IIPOLIECCOB.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JuctmuimHa @usnueckass XUMHUs BXOJUT B 00S3aTeNbyl0 4YacTh y4eOHOro ILIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jnsi  W3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMWMBI  3HaHUS  (YMCHHsS,  BIIAJICHUA),
cOpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

OO01mas 1 HeOpraHUYECKask XUMUS

3naHus (YMEHHs, BIIAJICHUS), MTOJYYCHHBIC NMPH M3YyYCHUU TAHHOUM NUCIMILIMHBI OyIyT
HEOOXOAUMBI JUIsl U3yYCHUS TUCHUILTIH/TIPAKTHK:

XuMU4YecKasi TEXHOJIOTHUS TOTLIIMBA U YIIIEPOAHBIX MaTEPUAIOB

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynbrate ocBoeHMs AUCHUILIUHBI (MOayisl) «Pu3nyeckas XUMUS» 00ydaroluiics
JIOJDKEH 00J1a1aTh CIEAYIOMUMI KOMIICTEHIUSIMU:

KO[[ HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

OIIK-2 CrmocobeH WuCHONB30BaTh MaTeMaTHueckue, (u3ndeckue, (QU3MKO-XUMUIECKHE,
XUMHUYECKHE METOJIBI JIJIs1 pEIICHUS 3a1a4 TPO(heCCHOHATBLHOM IEITeIbHOCTH

OIIK-2.1 Hcnone3yer  marematudeckue, (usmdeckue,  (HU3HKO-XUMHUYECKUE,
XUMHYECKHE  METOABI IS  peIIeHUs 3anad  MmpoQeCcCHOHATBHON
JEATEIbHOCTH

OIlK-2.2 BeiOupaer  marematuueckue, — QusMueckue,  (PU3MKO-XMMUYECKHUE,

XUMUYECKUE  METOJBI  JUIsl  pelmIeHus  3ajad  npodeCcCHOHATBHOM
JEATEIbHOCTH




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

HHUCJIC:

— KOHTaKTHas pabora — 162,9 akan. yacos:
—ayauTtopHas — 157 akan. 4acos;

— BHeayIuTOpHas — 5,9 akaj. 4acos;

— camocrosTenpHas padorta — 107,4 akan. yacos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;
— MOJTOTOBKA K DK3ameHy — 17,7 akas. dac

<DopMa aTTeCTaluu - 3a4€T, OK3aMCH

AynuropHas = =
o | vomTaKTHAA pabora E 3 Dopma TEKyLIEro
=
= B aKaj. yacax 2] Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) S A . p Kon
S 3 © | caMOCTOSTEIbHOM YCIIEBaEMOCTH U
JIACIMTUTHHBI 5 [ N KOMITETECHIIUH
@) g £ padoThI MIPOMEKYTOUHOH
nmab. |mpakrt. | 3 & ATTeCTAIIH
Jlek. s < 11
3aH. | 3aH. | O &
1.
[TonroroBka
nabopaTopHo-
MPAKTHIECKOMY
3aHATHO0 Nol,
aboTa ¢
P JlaboparopHast paborta
1.1 Tpeamer u MeTOMbI, oubnnorpaguuec .
Nel, yctHslii onpoc,
TIOHSTHUS u 3a71a4n KM MaTepuaIaMH,
o cnaga PI'P Nel
(uzndeckoit XUMHH 10 12 30 BeInoHeHue PI'P «TepMOIMHAMHIECKHUT OIIK-2.1,
Xumuueckas Nel P OIlK-2.2
aHaJIN3 XUMHIECKUX
TEPMOJMHAMUKA. 3aKOHBI «TepmonuHaMuye caKIHiD
TEPMOANHAMUKH. CKHIi aHAJIN3 P ’
KOHTpOJIbHas paboTa
XAMHYIECKUX
peakuminy,
MOJITOTOBKA K
KOHTPOJIbHOU
pabore
3
[ToaroroBka k
nabopaTopHo-
MPAKTHIECKOM
1.2 Xumuueckoe u P Y JlabopatopHas padora| OIIK-2.1,
14 14 30 3aHATHIO No2, .
(a3oBoe paBHOBeECHE Ne2, yeTHbIi onpoc OIIK-2.2
pabota ¢
oubnmorpaguuec
KAM MaTepuaiaMu
ITonroroBka x
nabopaTopHo-
MPAKTHIECKOM
1.3 TepmoanHamuuecKas P Y JlabopatopHas padora| OIIK-2.1,
12 10 10,1 3aHATHIO No3, .
TeopHUsl pacTBOPOB Ne3, ycrHsrit ompoc OIlK-2.2
pabota ¢
oubnmorpaguuec
KAM MaTepuaiaMu




IlogroroBka k

nabopaTopHO’
pabote Ne4, JlaGoparopHast pabora
pabora c Ned, yctHblii onpoc, :
14 Xuvreckas 16| 16 | 7 | 18 |oucmmorpagmuce |  crava PIP No2 OIK-2.1,
KUHETHKa OIIK-2.2
KM MaTepuaIaMi, «XuMuaecKast
BbInosiHeHue PI'P KHHETHKa»
Ne2 «Xumuyeckas
KUHETHKa»
Ilonroroska
nabopaTopHO’
15 IToBepXHOCTHBIE 18 18 10 19.3 pabote Ne5, JlaGoparophast padora| OIIK-2.1,
SIBJICHUS. ' pabota ¢ Ne5, yerHblit ompoc OIIK-2.2
oubnmorpaguuec
KHAM MaTepuaiaMu
Uroro no pasneny 70 70 17 |107,4
Hroro 3a cemectp 34 34 17 | 373 9K3aMeH
Hroro no aucnumnnuze 70 70 17 |107,4 3a4€eT, DK3aMeH




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

OO0pa3zoBarenbHbIe TEXHOJIOTHH — 3TO LEJIOCTHAsE MOJENb 00pa3oBaTeIbHOro Ipolecca,
CHUCTEMHO ONpEAENAIoNas CTPYKTYpy M COJEp)KaHHE JeATENbHOCTH OO0EHX CTOPOH 3TOro
npouecca (mpenogaBarenss U CTYAEHTa), HMEIOLAas LEIbl0 JIOCTHKEHUE IIAHUPYEMbIX
pe3yibTaToOB € TONPAaBKOM HAa  MHAMBUAYaJbHblE OCOOECHHOCTH €ro  Y4aCTHHKOB.
TexHOIOrHYHOCTh y4eOHOro TMpolecca COCTOMT B TOM, YTOOBI caeiaTh Y4eOHBIH mporecc
HOJHOCTBIO YIIPABIIIEMBIM.

OCHOBHBIMU PHU3HAKAMH 00pa30BaTEIbHON TEXHOJIOTUU B €€ COBPEMEHHOM IIOHUMAaHUU
SBIISIFOTCSL:

— ZIeTalIbHOE ONMCaHue 00pa30BaTEIbHBIX LIETCH;

— II0JTaliHOEe oONucaHue (MPOEKTUPOBAaHME) CHOCOOOB JOCTHIKEHMS 3aJJaHHBIX
pEe3yJbTaTOB-1IENEH;

— HCIOJb30BaHHE OOpPAaTHOM CBSI3M C LEJIbI0 KOPPEKTUPOBKU 00pa3oBaTeIbHOIO
nporecca;

— rapaHTUPOBAHHOCTh JOCTUTAEMbIX Pe3yJbTaTOB;

— BOCIIPOU3BOJIMMOCTh 00pa30BaTENIbHOTO MPOIEcca BHE 3aBUCMMOCTH OT MacTepCTBa
Iperno/iaBaTe’s;

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCUIIUH.

Peann3anus KOMIETEHTHOCTHOI'O 1O/IX0/1a IPEyCMaTpUBaET HCII0JIb30BaHUE B yUeOHOM
IIPOLECCE AKTUBHBIX M WHTEPAKTUBHBIX (OPM TNPOBEACHMSI 3aHATHM B COUYETAHUU C
BHEayAU-TOPHOM paboToii ¢ 11es1bi0 GOPMHUPOBAHUS U Pa3BUTHS IPOPECCHOHATBHBIX HABBIKOB.

TpaguiuonHble 00pa3oBaTeNbHbIE TEXHOJIOTMHM OPUEHTUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNILHOTO  IpoLecca, MPEANONAralolyl0o MpsAMYI  TPAHCISALMIO 3HAHUH  OT
npenojaBa-Teis K CTYACHTY (MPEUMYILECTBEHHO Ha OCHOBE O0BSICHUTENbHO-UIUTFOCTPATUBHBIX
METO/I0B 00ydeHus1). YueOHas IesATeIbHOCTh CTYJEHTAa HOCUT B TaKUX YCJIOBHSX, KaK IPaBUIIO,
penpo-1yKTUBHBIA XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

WudopmanvonHas Jekuus — I[OCJeloBaTelbHOE H3JIOKEHHE MaTepuaia B
JUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TIpenogaBartess).

JlabopaTopHas paboTa — opraHuzaius yaeOHOM pabOThI C pealbHBIMH MaTepUaTbHBIMU U
UH(POPMALIMOHHBIMU OOBEKTaMM, HKCIEPUMEHTabHAsi pPadoTa C aHAJIOTOBBIMH MOJEISIMHU
peaTbHbIX OOBEKTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXxcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1.bokmreiin b. C. ®usnueckas XuMus: TEPMOJUMHAMHKA U KUHETUKA [DIEKTPOHHBIM
pecypc] @ yueOnoe mocodbue / b. C. Bokmreiitn, M. . Mennenes, 10. B. IloxBucHeB. —
OnektpoH. nmaH. — MockBa @ MUCHUC, 2012. — 258 c¢. — Pexum nocryna:
https://e.lanbook.com/book/47443

2. dusnyeckas XxuMus . yaeobnoe mocodue / 3. B. Tronsauna, C. I1. Kinoukosckwii, H. 1O.
CeunukoBa u jp. ; MI'TY. - 2-e uzn. - Marauroropck : MI'TY, 2017. - 127 c. : wn., nuarp.,
rpad., Tadi. - URL:



https://e.lanbook.com/book/47443

https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcataloques/1/1514
311/3506.pdf&view=true. - MakpooObekT. - TeKcT : 3JIeKTPOHHBIA. - MMeercsl mevaTHbIH
aHaJIor.

0) lomotHuTe/ILHAS JTUTEpPaTypa:

1. ®usnueckas xumus. Paszgen: XuMudeckas KUHETHKA . ydeOHOoe mocobme / A. H.
Cwmupnos, H. FO. Cseunukosa, C. B. Onuna, 3. B. Hionpauna ; MI'TY. - Marauroropcek :
MI'TY, 2016. - 1 saekrpon. ont. auck (CD-ROM). - 3ara. ¢ turyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2648.pdf&show=dcatalogues/1/1131
137/2648.pdf&view=true. - MakpooObekT. - TeKCT : 3IeKTpOHHBINA. - CBEICHHS IOCTYIIHBI
taxxe Ha CD-ROM.

2.XuMHuecKas KUHETUKA U acOpOIIMs : METO. YKa3aHUA AJIs CTYACHTOB MO AUCLUILIIIHE
"Ousuueckas xumus" / [D. B. Hdronpauna, C. I1. Kmoukosckuit, H. 0. CBeunukoBa u ap.] ;
MI'TY. - Marauroropck : MI'TV, 2013. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyiL.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123
436/1258.pdf&view=true. - MakpooObekT. - TekcT : AIeKTpOHHBIA. - CBENEHHS JOCTYITHBI
taxke Ha CD-ROM.

B) MeToan4eckne yKazaHus:

1. JTabopaTopHbIi MPAKTHKYM 10 (PU3UIECKON XUMHH : YIeOHO-METOINYECKOe ocodue /
A. H. Cmupnos, H. 0. Ceeunukosa, C. B. FOnuna, 3. B. onpauna ; MI'TY. - Marautoropcx :
MI'TY, 2017. - 1 smektpon. ont. auck (CD-ROM). - 3arn. ¢ turtyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136
592/3177.pdf&view=true. - MakpooOBeKT. - TekcT : aeKTpoHHbI. - CBeIeHHUS JOCTYITHBI TAKXKE
Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecrieueHue

Haumenosanue .

10 Ne norosopa Cpoxk neiicTBuUS TUIICH3UU
7Zip CcBOOOHO 0eCcCpPOUHO
FAR Manager |cBo6oaHO 06eccpoyHO
Bpaysep Yandex|cBoboH0 0OECCPOYHO

IIpodeccuonanbHblie 6a3bl JAHHBIX 1 HH(POPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue kypca Ccblika

Nudopmanmonnas cucrema - EquHoe okHO URL: http://window.edu.ru/
JI0CcTyna K ”HGOPMAIIMOHHBIM pecypcaM
IMouckoBass cucrema Axanemus Google
(Google Scholar)
HammonansHas
nadopmarmonHo-ananutuueckas cucremalURL: https://elibrary.ru/project_risc.asp
— Poccuiickui HHJIEKC HAYy4HOI'O
DnexkTponHbIe pecypcbl oudanoreku MI'TVY |https://magtu.informsystema.ru/Marc.html?local
uM. ['.11. HocoBa e=ru

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



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
https://magtu.informsystema.ru/uploader/fileUpload?name=2648.pdf&show=dcatalogues/1/1131137/2648.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2648.pdf&show=dcatalogues/1/1131137/2648.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=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
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
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://magtu.informsystema.ru/Marc.html?locale=ru
https://magtu.informsystema.ru/Marc.html?locale=ru

9 MartepuajJbHO-TEXHHYECKOE o0ecTiedeHne TUCUMILITHHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIeueHUe JUCIUTUINHBI BKITIOUACT:

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

- TEeXHUYECKHUMH CpeICTBAMU OOyuYeHHs, CIYXKAIlUMU JUIsl TPEICTaBICHUS Y4eOHOM
uHpopManuu OOJNIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOPMAIIHH;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

2. YyeOHas ayautopus ISl TPOBEICHHs J1abOpaTOpPHBIX 3aHATUN «JlabopaTopus
¢du3nUecKoil XUMUM» OCHAIIEHA TAOOPaTOPHBIM 000pyIOBaAHUEM:

- yCTaHOBKA JIJIs1 OIPE/ICIIEHNE UHTErPaIbHON TEIJIOThI PACTBOPEHUS COJIH;

-ycraHoBka Jyis uzyuenus peakuuu C+C0O2=2CO

-YCTaHOBKa JIsl OTIpeieNICHUs IaBJICHHE HACBIIICHHOT'O 11apa;

-OropeTkn 1 JabopaTopHas mocyna AJisi MPUTOTOBICHHUS PAaCTBOPOB JISl JIaOOPATOPHON
«Tperuii KOMIIOHEHT B ABYXCIOMHOM KUAKOCTH;

- YCTaHOBKa Ui ONpEACICHHS BIMSHUE TEMIIEpPaTyphl Ha CKOPOCTh XUMHUYECKOU
peaxiuu;

- YCTaHOBKA JIJIsl OIPEEIICHUS aICOPOLIMH HA IPAHULIE )KUIKOCTD — Ia3.

3. YueOHast aynuTopus Ui TPYIIOBBIX M MHIWBUIYaJbHBIX KOHCYJIbTAIMM, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUHOM aTTECTallK OCHAIIIECHA:

- KOMITbIOTepHO# TexHKKO# ¢ makeTom MS Office, ¢ moakitoueHnem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMITbIOTepHO# TexHKKO# ¢ maketom MS Office, ¢ moakitoueHnem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

5. Ilomemenue 1Is1 XpaHEHHS U NPOPHIAKTUYECKOTO OOCIYy)KUBAaHHUS Y4eOHOTrO
000pyI0BaHUS OCHALIECHO:

- CHIeMAIM3UPOBAHHON MEOEIIbIO: CTeITaKaMH1 JJIsl XpaHEeHHs y4eOHOTro 000py/J0BaHMUS;

-MHCTPYMEHTaMH JJIsl pEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOAMYECKON TOKYMEHTAINY H MaTEPUAIIOB.



[Tpunoxenue 1

6 YueOHO-MeTou4ecKoe 00ecreueHre CaMOCTOATENbHOM paboThl 00yJarOIINXCs

Ilepeuens nabopamopnvix pabom
1. Ompenenenuie HHTErpaIbHON TEIIOTHI PACTBOPEHHUS COJIU
2. Wzyuenwue paBaoBecus peaxiun C+C0O2=2CO
3. Tperuii KOMIIOHEHT
4. BnusHHE TeMIlepaTypbl Ha CKOPOCTh XMMHUECKOHN peakliuu
5. AncopOuus

JOMAHIHEE PACYHETHO-TPA®UYECKOE 3AJIAHUE Nel
«TepMoanHaMHUYeCKMH aHAJIM3 XUMHUYECKUX Peakmuinn»

HUccaenoanne 1

Jnst peakuyy BBIIOJHUTD ClIETyoLIee:
1.1.CocraBuTh ypaBHEHHE 3aBUCHMOCTH OT TEMIEPATypbl BEIUYHHBI TETIOBOTO dpdexra AH =
f(T) u u3menenus suTponuu AS°; = f(T).
1.2.Berauciuts BenmuuuHbl  ACp, aH%: | AS°%;, aG°r m InK, npm Heckosmpkux Ttemmeparypax,
3HAYEHHS KOTOPBIX 3a/IAI0TCS TEMIIEPAaTYPHBIM HHTEPBAIOM U Iarom temmeparyp. [loxydeHnsle
3HAYEHUS HCIIONIB3YIOTCS TIpH ocTpoeHnn rpadukoB B koopanHaTax ACp—T; aH: —T; aS% —T;
AG®% — T u InK, — 1/T.
1.3.Iloas3ysce rpadukom InKp — 1/T | BeiBecTr npubnumxennoe ypasHenue Buna InK, = A/T + B,
rae A, B — mocTosHHEBIC.

HccaenoBanue 2

2.1. Ucnonw3ys npaswmiio (a3 ['mb6ca, a1 paccMaTpuBaeMon CHCTEMBI ONPEJETUTh KOJTUYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTENEHEH CBOOO/IbI.

2.2. OnpenenuTh BO3MOKHOE HAIPaBJIEHUE MTPOTEKAHUS HCCIEAYEMOM PEaKIIMi U PaBHOBECHBIN
coctaB Ta3oBoil (as3sl mpu nasnenuu (klla) m temmeparype (K). Ilpu pemenun 3anaum
HCIIOJIb30BaTh BBIBEJIEHHOE B HcciefoBaHuu | smmupuyeckoe ypaBHeHue InKpy=A/T+B wu
JTaHHbIE 00 UCXOJITHOM COCTaBe ra3oBoi (a3bl

2.3. YCTaHOBUTH HANpaBJICHUE CMEIICHHUS COCTOSHUS PABHOBECHS PAacCCMAaTPHBAEMOW CHCTEMBI
npu:

a) YBEJIMUEHUH JaBJieHus (IOCTOSIHHAS TEMIIEpaTypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

JOMAIIHEE PACYHETHO-TPA®UYECKOE 3ATAHUE Ne2

«XuMHUYecKkass KHHETHKA»

dopMyIHpOBKa 3aJaHUs
HccnenoBanne 1

Hnst peakiiuu A+B — TIPOIyKTHI peakiny, HadalbHbIe KOHIICHTPAINH (Co) BemecTB A u B
PaBHBI M COCTABIISIOT: Co(A) = Co(B) = Co=.... Momb/mm® (kosoHKa 6, Tabm. 20).

N3meHeHnne KOHIEHTpaluid BEmecTB (Ci) BO BpeMeHH (Ti) IPU PA3IMYHBIX TeMIepaTrypax
(Ti) HaxomsTcs B CTpPOKE COOTBETCTBYIOLIEW HoMepy 3ananus Ta6mn.20. Haiftu sHepruto
axktuBauuu (E), npenykcnoneHnnanbHbii MHOXKHUTEND (Ko) 1 Bpems (Ts), 3a KOTOpoe ... % BeliecTB
A u B (xononka 21, ta6in. 20.) npu Temnepatype Ts = ... K (kononka 20, Tabn. 20) mpeBpaTutcs B
MIPOJIYKTHI PEAKIUU.



Cnucok éonpocoe 01 3auema no oucyunaune «@usuueckas xumua» 2 xypc (3 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 JICHCTBYIOIIMX MaccC (TepMOJMHAMUYECKUIN).
KoHcTanTa XMMHYECKOro paBHOBECHS.
Bunpl koHCTaHT paBHOBecus. PaBHOBECHSI B T€TEPOT€HHBIX CUCTEMAX.

BnusHue temneparypbl Ha KOHCTAaHTY PaBHOBECHS.
Hamnpasnenne peakuuii B 3aKpBITBIX CHUCTEMaX. YPABHEHUE M30TEPMbI XMMHYECKON PpEaKIUU
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 éonpocoe 014 3k3amena no oucyunaune «Duzuueckas xumua» 2 Kypc (4 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. CxKUKEHHUE ra3oB.

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. IlapunanbHbie MOJIIpHBIE BEIMUMHBL, X ONPEIEICHHUE.

CpoiicTBa pa30aBIIEHHBIX pPACTBOPOB HE AJIEKTPOJIUTOB. JlaBieHue mapa HaJ pacTBOPOM,
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. Ypasaenue JIeHrmropa.

3aBUCUMOCTbH aJICOPOLIUU OT TEMIEPATYPHI.



punioxenne 2

7 OueHoYHbIE CPeCTBA JIJIsl POBeJIeHH s POMEKYTOYHOM aTTeCTAIMU

a) [lnanupyembie pe3yJbTAThl 00yUYeHHS U OLEHOYHbIE CPEACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTeCTAlNM:

CTpyKTYpHBII 3JIEMEHT
KOMITETCHIHT

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE Cpe€acTBa

OIIK-2 Crioco0eH uci

OJIb30BaTh MaTeMaTHIECKHE, PU3NICCKUE,

(1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IG, XUMHYCCKUEC MCTOABI AJId pCHICHUA 3a1a4 HpO(i)eCCI/IOHaJII)HOfI
ACATCIIBHOCTH

OIlK-2.1

Hcnons3yer MaTeMaTHYECKUE,
¢dbusznveckue, (UBUKO-XUMHYECKHE,
XUMAYECKHE METOIbl JUIsl PEUICHHUs
3azaq npodeccuoHanbHOM
JeSTEeTbHOCTH

Cnucoxk BONPOCOB /1Jisl IPOBe/ICHUs IK3aMeHAa M0 JUCHUILINHE

OCHOBHbBIE NOHSATHUS TEPMOJUHAMUKH.

IlepBorii 3akoH TepMoauHaMuku. [loHatne o TeroBoM 3ddekre, TEIIOTH
o0Opa3oBaHMs, TOpEHUs1, pacTBOpeHus, (ha30BbIX MpeBpatieHuii. 3akoH ['ecca. PacueTst
1o 3akony I'ecca.

Brnusinue TemnepaTypsl Ha TeT10BOM 3 (eKT.

3akon Kupxroda. Pacuers! TemioBeix a3ddextoB 1o 3akony Kupxroda.

BTopoli 3aKk0H TEpMOJIMHAMUKH.

Tepmonunamuyeckue (QyHKIUM, XUMHYECKHH MOTEHLMAJ, OOIIME  YCIIOBUS
paBHOBecust cucteM. OHeprus [u06ca u sHeprus [enpmrosblia Kak KpUTEpUH,
ONPEIEIAIONINE HAIIPABICHHUE U MPEJEN IPOTEKaHUs IPOLECCOB B HEU30JIUPOBAHHBIX
cucreMax.

[Tonste o ¢a30BOM paBHOBECHM, OCHOBHBIE OIpe/eieHHs ()a30BOr0 paBHOBECHS.
IIpaBuio ¢a3 'n60ca, ero npuMeHeHue.

®da3oBoe  paBHOBECHE B OJTHOKOMITOHEHTHBIX  CHCTEMaX. VYpaBHeHue
Knaysuyca-Knanelipona, pacyeTsl OCHOBaHHBIE Ha 3TOM ypaBHEHHE.
Ycnosus XUMHYECKOTO paBHOBECHS. 3aKkoH JIEUCTBYIOIINAX Macc

(TCpMOﬂHHaMquCKHﬁ). KoHcranTa XMMHYECKOTO paBHOBECHUA.
BI/I)II)I KOHCTAaHT paBHOBECHUA. PaBHOBecus B reTCPOTrCHHBIX CUCTEMAX.
Bnusuue TCMIICPATYPbI HA KOHCTAHTY PABHOBCCHAI.




CTpyKTYpHBI JIEMEHT

[Tnanupyemble pe3yabTaThl 00yUEHHS

OneHouHble CpeacTBa

KOMIIETCHIINHT
Hanpasnenve peakuuii B 3aKpbIThIX CUCTEMAaX. YPaBHEHHE M30TEPMbl XMMHUYECKOU
peakuuu Bant-I'odda, ee npakTruueckre npuioxeHus. Y paBHeHUE U300apbl-U30X0PbI
peakiuu. MeTo/ bl pacyeTa KOHCTaHThl PABHOBECHS.
[IpaBuno Jle-IllaTense, ero mnpakTUdeckoe IpUMEHEHHE. BiusHue naBieHus Ha
MOJIO’KEHHE PAaBHOBECHS.
Omnpenenenue MoHATUA “pacTBOp”’. CIOCOOBI BBIPAKEHUS COCTaBa PaCTBOPOB.
Brnusinue pa3nnyHbIX GaKTOPOB HA PACTBOPUMOCTb.
Mopnenu pacTBOpOB: HaeaibHbIe (COBEpUICHHBbIE) M OECKOHEUHO pa30aBlIEHHBIC
pacTBOPBI, UX OTIUYHE OT PEATbHBIX PACTBOPOB.
3akonsl Payns u 'enpu. [lapunanbabie MOJSIpHBIE BETUYHHBL, UX ONPEICIICHHE.
CpoiicTBa pa30aBICHHBIX pACTBOPOB HE JJICKTpONMTOB. [laBineHue mapa Hax
pacTBOpPOM, TEMIIEpaTypa KUIEHUS U 3aMEpP3aHMUsl.
OIIK-2.2 Bribupaer MaTeMaTUUYECKHUE, | 3aKa4um JJIsl CAMOCTOSATEIHLHOI0 pellleHus 13 NPodecCHOHAILHOM 1eATeILHOCTH

¢busnveckue, ¢u3UKO-XMMHUECKHUE, | 3aga4a 1

XUMUYECKHE MeToAbl ia  pemienus | Mexoas u3 ciaeayromux TepMOXUMUYECKUX YPaBHEHUI:

3a/1a4 poQeCCHOHAIBHON 1) Ho+02=H20> ; AH%=-184 k]I,

JIeSITeIbHOCTHU 2) H202=H20+0,502; AH=-96 KJIK,

OTIpeIeNIUTE TEMJI0BON APPEKT peaKIiu:
3) H2+0,50,=H;0, AH’=?
3anaua 2
Onpenenure sutpornuio 151 Cl, mpu Temmeparype 625°C u naBnenuu 35,5kI]a.
JlanHble, HeOOXOAUMBIE JUIs pacyeTa  (CTaHIAPTHYIO SHTPOMHIO, 3aBUCUMOCTh
TEMJIOEMKOCTH OT  TEeMIIepaTyphl) B3sATh U3 clipaBoyHuKa. Cunrtats Clz naeanbHbIM
ra3oM.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATeJM M KPUTEPHH
OLICHUBAHUS:

[IpomexxyTouHasi arrecTamus IO JAUCIHHUIUIMHE BKIIOYACT TEOPETUYCCKHE BOIPOCHI,
MO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHUS O0YYAIOIIMMUCS 3HAHWUH, U MIPAKTHYECKHUE 3aaHUs,
BBISIBIISIFOIIME CTETIEHb CPOPMHUPOBAHHOCTH YMEHHUI U BIIQJICHUH, TPOBOIUTCS B (hopMme:

- BBITIOJIHEHUS U 3aUTHI 1a00PaTOPHBIX PadoT;

-BBITIOJTHEHUS ¥ 31U THI IOMAlIHEeH pacueTHO-TpaduIecKoi padoThI,

- 3ayera (3 cemecTp) u dk3aMeHa (4 cemectp).

Brimonnenue mabopaTopHbIX pabOT MPOBOIUTCS B YUEOHBIX ayIUTOPHUAX IJIS MPOBEACHUS
1abopaTopHbIX padoT 1o aucuuminHe «duznueckas XUMus M0J pyKOBOJCTBOM IperojaBaress,
pacueT W TMOATOTOBKAa K chade JabopaTOpHOH paboThl OCYIIECTBISIETCS OO0YYarOIUMCS
CaMOCTOSITEIIBHO.

Kpurepru oneHuBanust 1a00paTOPHBIX PadOT: «3aYTEHO», «HE 3aUYTEHO».

Jomaiunss pacueTHoO-rpaduyeckas paboTa BBINOIHAETCS CaMOCTOSATENIBHO, B Ipolecce ee
HanucaHusl o0yJarouuiicsl pa3BUBaeT HaBBIKM K HAay4yHOU paboTe, 3aKperuisisi U OJIHOBPEMEHHO
pacumpsisi 3HaHuUs, OJIy4YEeHHBIE ITPU U3ydeHUHU Kypca «Dusnyeckas Xxumus». [Ipy BeInoaHeHUN
KypcoBOil pa®oThl 0oOyuaroluiicss JOJDKEH MOKa3aThb CBOE YMEHHE paboTaTh CO CIPABOYHOMN
JUTEPATYpOH U IPYTUMH JIUTEPATYPHBIMU UCTOUHUKAMH, a TAK)KE BO3MOXKHOCTbh aHAJIU3UPOBATh
MOJTyYCHHBIE PE3YIIbTATHI.

Kpurepuu oneHuBanusi AoMmallHeil pacdyeTHO-rpaduueckoil paboThl: «3a4YTEHO», «He
3a4YTEHO».

OK3aMeH M0 JAaHHOW NUCIMILIMHE INPOBOAMUTCS B YCTHOH (opMme IO 3K3aMEHAIMOHHBIM
OwmieTaM, KaXIbIi U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BOMPOCA U 3aj1aya.

IToka3aTen U KpUTEPUH OLICHUBAHUA 3a4eTa:

- Ha OLICHKY «3a4YTEeHO0» — CTYACHT JAOJKEH MOKa3aTh BHICOKUI YPOBEHb 3HAHUM HE TOJIBKO
Ha YpOBHE BOCTPOM3BEACHUS U OOBSCHEHUS MHPOpPMAlUM, HO U UHTEIJICKTYaJIbHbIE HABBIKU
pemieHuss TpoOlieM M 3a/ay, HAaXOXKACHHS YHHKAIbHBIX OTBETOB K IMpoOJeMaM, OLEHKH U
BBIHECEHUS KPUTUUYECKHX CYXKJEHUW; OOYyJaIOIIMICs JIeMOHCTPUPYET BBICOKHH YpPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOoe WU IIIyOOKOoe 3HaHue
yueOHOro Marepuajnga, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOJIHO ONEepUpyeT
3HAHUSIMU, YMEHUSIMU.

- OLICHKY «HE€ 3a4YTEeHO0» CTYJEHT MOJy4aeT, €CJIM HE MOKET I0Ka3aTh 3HAHMS HA YPOBHE
BOCTIPOM3BEJICHUS U OOBSICHEHHS] MHPOPMAIIUH, HE MOKET MMOKa3aTh MHTEJUICKTYaIbHbIE HABBIKU
pELICHHS TPOCTHIX 3a7ad.

IToka3zaTenu u KPUTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLIEHKY «OTJHYHO» (5 0amioB) — oOyyarouiuiicss 1eMOHCTPUPYET BBICOKHI YpOBEHb
C()OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMATHYEeCKOe WU INIyOOKOe 3HaHue
y4yeOHOro MaTepuasia, CBOOOJHO BBINOJHSAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO ONEpHpPYET
3HaHUSIMH, YMEHUSIMHU, IPUMEHSET UX B CUTYallUSX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLEHKY «xopomo» (4 Oamna) — oOyuarommiics JEeMOHCTPUPYET CPEeIHHH YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JIOIYCKAaIOTCS
HE3HAUUTENbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTHYECKUX OTlepalusixX, HepeHoce
3HaHWW U YMEHUH Ha HOBbIE, HECTaH/IaPTHBIE CUTYaIUH.

— Ha OLICHKY «Y/0BJIeTBOPUTEJBLHO» (3 Gaiia) — 0Oydarouuiics JeMOHCTPUPYET MOPOTOBBIi
ypOBEHb COPMUPOBAHHOCTH KOMIIETEHIIMI: B X0J1€é KOHTPOJIbHBIX MEPONPUITUNA JOMYCKAIOTCS
OLIMOKH, MPOSBISIETCS OTCYTCTBUE OTAEIbHBIX 3HAHWN, YMEHHH, HaBBIKOB, OOydaromuucs



UCTIBITHIBAET 3HAYUTEIBHBIC 3aTPYJHCHUS TPU ONEPUPOBAHUN 3HAHUSMH U YMEHUSIMHU TIPH HX
MEPCHOCC HAa HOBBIC CUTYAllUH.

— Ha OIIEHKY «HEeY/A0BJIeTBOPUTEILHOY (2 6aa) — 00yJaromuics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUEeCKOro MaTepuaa, JOMyCKaeT CYIIeCTBEHHbIC OIMOKH, HE MOYKET MTOKA3aTh
WHTEJUICKTYaJIbHbIC HAaBBIKU PEIICHUS MMPOCTHIX 33/1au.

— Ha OIICHKY «HEeYT0BJeTBOPUTEILHO» (1 0ain) — o0yJarommiicss He MOXET IMOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOW3BEICHHS W OOBACHEHHS WHPOPMALMU, HE MOXET II0Ka3aTh
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA IIPOCTHIX 3aa4d.



