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Pabouas mporpamma cocrariena Ha ocHoBe @I'OC BO - GakanaBpuar 1o HarpaBICHHIO
noarotoBku 18.03.01 Xumuueckast rexHosnorus (npuka3z Munoopuayku Poccun ot 07.08.2020 .

Ne 922)

PaGouas mporpammMa paccMoTpeHa U 0100peHa Ha 3aceqaHuu kadenpsl Merammypruu u
XUMHUYECKHX TEXHOJIOTHI
10.02.2021, mporokon Ne 5
3aB. kadeapou A.C. XapueHko

Pabouas mporpamma ogo6pena metoauueckoi komuccuein UMMuM
03.03.2021 r. mpotokomn Ne 4

[Ipencenarens A.C. CaBuHOB
PaGouas nporpamma cocraBieHa:
noteHt kapeape MuXT, kaHa. TEXH. HAyK H.IO. Ceunukosa
Penensenrt:
3aB. kadeapou [1OubX /1, KaHJI. TEXH. HayK

A 1O.I1epsTunckuii




JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMmma repecMoTpena, 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 MeTauryprud U XUMHUECKUX TEXHOJIOTHIA

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

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2025 - 2026
y4eOHOM ToJly Ha 3aceaHuy Kapeapsl MeTauTypriui i XAMUYECKIX TEXHOJIOTHN

[Iporokomn 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

HucuuruinHa @usnueckass XUMUS BXOJUT B 00s3aTeNbyl0 4YacTb Yy4eOHOro IjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  n3ydeHUs  QUCLUIUIMHBL  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
cOpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Maremaruka

dusnka

OO6m1ast 1 HeOpraHMUYeCcKask XUMHS

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIE TPH M3yYEeHUHW JAHHOW AUCIUILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

OU3NKO-XUMUYECKUE OCHOBBI METAILTYPIMUECKUX ITPOLIECCOB

XuUMHUEcKasi TEXHOJIOTHS BBICOKOTEMITEPATyPHBIX HEMETAUIMUYECKUX MaTEPHAIIOB

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrate ocBoeHHsS AUCHUIUTUHBI (MOIyJs) «DPu3ndeckas XUMUS) 00YJarOUUiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMIIETEeHLIUAMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

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

OIlK-2.1 Hcnonb3yer  MaTemaruueckue,  (usnueckue,  (PUIMKO-XMMUYECKHUE,
XAMAYECKHEe  METOABI ULl  pemeHus 3agad  IpoQecCHOHATHHON
JeSTeIbHOCTH

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

XUMUYECKHE  METOJBI  JUIsl  pelIeHus 3ajad  npodecCHOHATBHOU
JEATEIbHOCTH




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

HHUCJIC:

— KoHTakTHas padora — 130,1 akax. yacos:
—ayauTtopHas — 122 akaj. 4acos;

— BHeayauTopHas — 8,1 akaj. 4acos;

— caMmocTosTeapHas padboTa — 86,5 akaz. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;
— MOJrOTOBKA K DK3ameHny — 71,4 akaj. dac

dopma aTTecTaluy - SK3aMEH

AynutopHast = =
o | KOHTaKTHas pabora E 3 ®dopma TeKyILero
=
N B aKa/l. yacax 2] Bu KOHTPOJISt
Pasnen/ Tema 3 (B axaj. uacax) g B A . P Kon
S 3 ©| caMOCTOSTEIbHOM YCIIEBAEMOCTH U
JUCLUTUTAHBI 5 [ . KOMIIETEHIIUU
O g £ paboTs MIPOMEKYTOYHOM
nmab. |mpakrt. | S & ATTeCTAlNH
Jlek. < S 11
3aH. 3aH. |Q o
1.
[lonroroBka
nabopaTopHo-
MPAKTHIECKOMY
3aHsATHIO0 Nol,
pabora c
oubnmorpaduuec | JlaboparopHas pabora
1.1 Tlpeamer U MeETO.HI, pacp patop . P
KUM Nel, yctHblii onpoc,
TIOHSTHUS u 3a1a4n
. MarepuagaMu, cmaga PI'P Nel
(uzndeckoit XUMHUH .| OIIK-2.1,
10 12 10 | Bemonnenue PI'P [«Tepmoaunamuueckuit
Xumuueckas OIlK-2.2
Nel aHaIN3 XUMUIECKHIX
TEPMOJMHAMUKA. 3aKOHBI o
«TepmonuHaMuye peaxun,
TEPMOANHAMUKH. N
CKHIi aHAJIN3 KOHTpOJIbHAs paboTa
XHUMHUYECKUX
peakumin,
MOJITOTOBKA K
KOHTPOJIbHOU
2 pabote
[ToaroroBka k
nabopaTopHo-
MPAKTHIECKOM
1.2  Xwumuueckoe W P Y JlabopaTopHas padora| OIIK-2.1,
12 | 12/8,61 10 3aHATHIO No2, .
(a3oBoe paBHOBeECHE Ne2, yeTHeIit onpoc OIIK-2.2
pabota ¢
oubnmorpaguuec
KAM MaTepuajiaMu
ITonroroBka x
nabopaTopHo-
MPAKTHIECKOM
1.3 TepmoauHaMuyeckas P Y JlabopatopHas padora| OIIK-2.1,
12 10/51 16,3 3aHATHIO No3, .
TeopHUsl pacTBOPOB Ne3, yerHbrit onpoc OIlK-2.2
pabota ¢
oubnmorpaguuec
KAM MaTepHajiaMu




IToaroroBka k

n1abopaTopHO’
padote Ned, Jlaboparophas pabota
padora c Ne4, yernblit onpoc
14 Xumuueckas 18 Q/41 20 oubimorpaguuec crtawa PP Ne2 OIlK-2.1,
KUHETHKa KHM OIIK-2.2
«XuMHyeckas
MaTepuaaamu, CTHKEY
BbinonHeHue PI'P KHH
Ne2 «Xumnueckas
KHHETHKA
IlonroroBka
nabopaTopHO’
15 [ToBepXHOCTHBIC pabote Ne5, JlabopatopHas padora| OIIK-2.1,
SIBJICHUS. 18 | 103,21 30,2 pabota ¢ Ne5, yeTHblit onpoc OIIK-2.2
oubimorpaguuec
KHAM MaTepuaiaMu
Hroro no pazneny 70 (52/20,81 86,5
Hroro 3a cemectp 36 | 18/7,211 50,2 9K3aMeH
Hroro no aucrumninuae 70 52/20,8 86,5 DK3aMeH

)4




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
npolecca;

— 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
BHEAYAUTOPHOU paboTOM ¢ L1ebio (OPMHUPOBAHUS U PA3BUTHUS IPOPECCHOHATBHBIX HABBIKOB.

TpaguiuonHble 00pa3oBaTeNbHbIE TEXHOJIOTMHM OPUEHTUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNILHOTO  IpoLecca, MPEANONAralolyl0o MpsAMYI  TPAHCISALMIO 3HAHUH  OT
npenogaBaress K CTyJIEHTY (IPEeUMYILIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUIIOCTPATUBHBIX
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 mpunoxxkenuu 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 : 2IeKTpOHHBIN. - FIMeeTcs edaTHbIH 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 . - MakpooOBbeKT. - TEKCT : 2JIeKTpOHHBIH. - CBeICHUS JOCTYITHBI TAKIKE
na 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 . - MakpooOBbeKT. - TeKCT : 3eKTPOHHBIN. - CBEICHHS TOCTYITHBI TAKXKE
Ha CD-ROM.

3. TopuikoB, B.M. OcHoBbl ¢usuueckoit xumuu : y4eOnuk / B.W. Topmkos, U.A.
Ky3nenoB. — 6-e uzn. — MockBa : Jlabopatopus 3nanuii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcT : anexkrponubli // JIaHb : 3JIeKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/97412

B) MeToanyeckne yKazaHus:

1. JTaGopaTopHbIii MPAKTUKYM MO (PU3UIECKON XHUMHUH : yueOHO-MeToqiueckoe nocooue /
A. H. Cmupnos, H. 0. Ceeunukosa, C. B. FOnuna, 3. B. donpauna ; MI'TY. - Marautoropcx :
MI'TY, 2017. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. akpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136

592/3177.pdf&view=true . - MakpooObeKT. - TeKcT : 37eKTpOHHBI. - CBEJeHNs JOCTYITHBI TAKKe
Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypceni:

IIporpammHoe o0ecneuenune

Haunmenosanue 10 Ne norosopa Cpoxk IeHCTBHS JIUIICH3UH
MS Windows 7
Professional (s J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (st J1-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 Ne 135 or 17.09.2007 Geccpouno
Professional
7Zip cB00OoHO pacrnpocTpansemoe [10 0eCCPOUHO
FAR Manager cB000JIHO pactpoctpansemoe 10 0ECCPOYHO



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://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

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
Hassanue xypca CchlIKa
DnexkTpoHHas 0aza nmepuoauvecKkux m3ganuii East View
Information Services, OO0 «MIBUCy
HanmonannHas nH(OPMAMOHHO-aHATUTHIECCKAS URL:
cucteMa — Pocculickuii MHACKC HAyYHOTO ITUTUPOBAHMS :
(PMHII)

ITouckosas cucrema Akagemus Google (Google Scholar) JURL: https://scholar.google.ru/

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

WNudopmannonnas cucrema - EnuHoe OKHO AocTyma K

URL: http://window.edu.ru/
HHGOOPMAIMOHHEIM PECYpPCaM

denepanbHOE rocyIapCTBEHHOE OromKeTHOE
yupexaenue «DenepanbHbiil vHCTHTYT npoMsiiuiennoi|URL: http://wwwl. fips.ru/
COOCTBEHHOCTH

9 MaTepHaILHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOLYJIfA)

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCUUIUINHBI BKIIIOUAET:

1. YueOHnas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKIIMOHHOIO THIIA OCHAIIIEHA!

- TEeXHUYECKUMH CPEJICTBAMU OOYyYEHHs, CIyKallUMU JUIsl NPEACTaBICHUs Y4eOHOM
uHpopManuu OOJBIIOW ayAUTOPHH: MYJIBTUMEAMUHBIMU CPEICTBA XPAaHEHUS, Nepeiadn |
npezcTaBieHus yueOHOH nH(popMaluu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

2. VYyeOHast ayauTopus JUIs TNPOBEACHMs JIaOOpaTOpHBIX 3aHATHH «Jlaboparopus
($U3HYECKON XMMUNY» OCHAIIICHA J1a00paTOPHBIM 000PYI0BAHUEM:

- YCTaHOBKa JUIsl OIIpeJIeJIEHUe HHTErPAIbHOM TEMJIOTHl pACTBOPEHUS COJIH;

-ycTaHoBKa Juist u3ydenus peakuuu C+C0O2=2CO

-YCTaHOBKA JUIs ONIPE/IeNICHHs JaBJICHHE HACBHILLIEHHOT 0 11apa;

-OropeTKr U jJabopaTopHas MOCyJa I MPUTOTOBIICHUS] PACTBOPOB JI JabOpaTOpHOM
«Tperuit KOMIIOHEHT B ABYXCIIOMHOM KUJIKOCTHY;

- YCTaHOBKA /Ul ONpEJENICHUs BIMSHHE TEMIEpaTypbl Ha CKOPOCTb XUMHYECKOU
peaxkuuu;

- yCTaHOBKA JIJIsl OIPEEIICHUS aICOPOIIMH Ha IPAHULIE )KUIKOCTD — Ia3.

3. YueOHast ayaAuTOpUs Ui TPYNIOBBIX U UHAWBUIAYAIBHBIX KOHCYJbTAIUH, TEKYILEro
KOHTPOJISI ¥ TPOMEXKYTOUHOM aTTeCTalluK OCHAIIIEHA:

- KOMITBIOTEpHOM TexHukol ¢ nmaketom MS Office, ¢ noaximouenuem k cetn «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeaIM3UPOBAaHHON MeOebIo.

4. TTomenieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHAIIEHO:

- KOMITBIOTEpHOM TexHukol ¢ nmaketom MS Office, ¢ noaximouenuem k cetn «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAHHON MeOeIbIo.

5. ITlomemenue I XpaHEeHUS M MPOPUIAKTUYECKOTO OOCITYKUBAaHHUS Y4eOHOTrO
000pyTI0BaHUS OCHAIIICHO:

- CTIeLMAIN3UPOBAHHON MEOEIBIO: CTeNJIaKaMH JJIsl XpaHEeHHsI y4eOHOTo 000pyA0BaHMUS;

-MHCTPYMEHTaMHU ISl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKYMEHTAIlUN U MaTepUaoB.



ITpunoxxenue 1
6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

Ilepeuensv nadopamopnuix pabom
1. Ompenenenue HHTErpaibHON TEIIOTH PACTBOPEHUS COJIU
2. Wzyuenue paBHoBecus peakuun C+C0O2=2CO
3. Tperuit KOMIIOHEHT
4. BnusHHe TeMIlepaTypbl Ha CKOPOCTh XMMHUYECKOHN peakiuu
5. Ancopbmus

JAOMAIIIHEE PACYETHO-I'PA®HYECKOE 34/TAHUE Nel «Tepmodunamuueckuil
aHAaNU3 XUMUHeCKUX peaxkyuil»

HUccaenosanme 1

Jnst peakiiuuy BBIOJHUTD CJIETYIOLIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBHCHUMOCTH OT TEMIIEpaTyphbl BEJIMYHHBI TETII0BOTO 3 dexra AH; =
f(T) u usmenenus surponuu AS°; = f(T).
1.2.Beruncnute BenmuuuHbl  ACp, aH®: | AS°;, aG°r u InK, npm Heckonpkux Temmeparypax,
3HAYCHHS KOTOPBIX 3a/1aI0TCSI TEMIIEPAaTypPHBIM HHTEPBAJIOM U IIarom Temreparyp. Ilomxydennsie
3HAYEHUS UCIIONIB3YIOTCS MpU MocTpoeHuH rpadukoB B koopauHaTax aACp—T; aAH®:—T; AS®—T;
AG® — T u InK, — UT.
1.3.ITone3ysich rpadukom InK, — 1/T , BeiBecTn npubmmkennoe ypasaenue Buaa InK, = A/T + B,
rae A, B — mocrosiHHbIE.

HccaenoBanue 2

2.1. Ucnonw3ys npaBuio ¢a3 ['mb6ca, 1y paccMaTpuBaeMOl CUCTEMBI OIIPEEIUTh KOJINYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHUCIIO CTETICHEW CBOOO/IBI.

2.2. Onpenenutbh BO3MOKHOE HAIPABIEHUE ITPOTEKAHNS MCCIEAYEMON PEAKIIMM U PAaBHOBECHBIN
coctaB razooil ¢as3sl npu pgasnenun (klla) m temmneparype (K). Ilpu pemenun 3amauu
UCIMOJIb30BaTh BBIBEIEHHOE B HccienoBaHuM 1 smnupuyeckoe ypaBHeHue InKpy=A/T+B wu
JIaHHBIE 00 UCXOJIHOM COCTaBE ra30Boi (pa3bl

2.3. YCTaHOBUTBH HAIPaBICHHE CMEILLIEHUS COCTOSHHUS PAaBHOBECHUS pacCMAaTPUBAEMOM CHCTEMBI
pu:

a) yBEJTMUYEHUH JIaBJIeHUs (TIOCTOSIHHAS TEMIIepaTypa);

0) yBeJIMUEHUH TEMITEpaTyphl (IIOCTOSIHHOE J1aBJICHUE).

JAOMAIIIHEE PACYETHO-IT'PA®HYECKOE 3A/[AHUE Ne2
«Xumuueckan Kunemuka»
Dopmynuposxa 3a0anus
HccnenoBanne 1
Jns peakunn A+B — mpoayKThl peakiiu, HayallbHble KOHIIEHTpAIH (Co) BemlecTB A u B
PaBHBI M COCTABIISIOT: Co(A) = Co(B) = Co=.... Momb/mm® (kosoHKa 6, Tabm. 20).
N3meHeHnne KOHIEHTpaluii BemecTB (Ci) BO BpeMeHH (Ti) IPHU Pa3IMYHBIX TeMIepaTrypax
(Ti) HaxomsTcs B CTpPOKE COOTBETCTBYMOIIEH Homepy 3amanusi Ta6mn.20. Haiitu sHepruro
aktuBaiuu (E), mpeadkcnoneHmanpHbeIi MHOXHUTEND (ko) 1 Bpemst (Ts), 32 KOTOpoeE ... % BemiecTB
A u B (xononka 21, ta6in. 20.) nmpu Temnepatype Ts = ... K (kononka 20, Tabn. 20) mpeBpaTtutcs B
MIPOJTYKTHI PEAKITUH.

Cnucok 6onpocog 015 Ik3amena no oucuyuniune «@usuueckas xumus» 1 xypc (2 cemectp).

OCHOBHBIC TIOHATHS TEPMOANHAMHKH.



[TepBbrii 3akoH TepMoamHamMuku. [loHsiTHE O TeruioBoM 3¢ deKTe, TEIIoTh 00pa3oBaHUA,
TOpEHUs1, pacTBOpEHus, (pa30BbIX NMpeBpaieHnii. 3akoH ['ecca. Pacuers! mo 3akony I'ecca.
Bnusinue temnepatypsl Ha TerI0Boi 3G eKT.
3akon Kupxroda. PacueTs! TeruoBsix 3¢ dekToB no 3akony Kupxroda.
BTopoii 3aKk0H TepMOJIMHAMUKH.
TepmoauHaMuyeckne pyHKINU, XUMUYECKAN MTOTEHIIMAI, OOLIME YCIOBUS PABHOBECHS CHCTEM.
Oueprus ['n66ca u sHeprus ['enbMrosplia Kak KpUTEPUH, OIPEICIISIONINE HAPaBICHUE U TPEAeT
IIPOTEKaHUs IPOLECCOB B HEN30JIMPOBAHHBIX CUCTEMAX.
[TonsiTue o pa3oBOoM paBHOBECHH, OCHOBHBIE ornpezeneHus (a3oBoro paBHoBecus. [IpaBuio da3
['u66ca, ero npuMeHeHue.
®a3oBoe paBHOBECHE B OJIHOKOMIIOHEHTHBIX cucTeMax. YpaBHeHue Kiaysmyca-Knaneiipona,
pacueTbl OCHOBAHHBIE Ha ’TOM ypaBHEHUE.
VYcioBUS XUMHYECKOTO paBHOBECHs. 3aKOH JEHCTBYIOIIMX Macc (TepMOJUHAMHUYECKHIA).
KoHcTaHTa XMMHUYECKOr0 paBHOBECHSL.
Bunbl kKOHCTAaHT paBHOBeCHUs. PaBHOBECHS B T€TEpOr€HHBIX CUCTEMAX.

Bnusinue TemnepaTypbl Ha KOHCTAaHTY PaBHOBECHS.
HampaBnenue peakiuil B 3aKpbITBIX CHUCTEMAaX. YpPaBHEHHE HM30TEPMbl XMMUUYECKON peaklHu
Bant-T'odda, ee npakTuyeckue npuioxkeHust. Y paBHeHUE N300apbI-M30X0PHI peakiuu. MeTo bl
pacueTra KOHCTaHTbl paBHOBECHS.
[IpaBuno Jle-IllaTenwve, ero mpakTudeckoe MpUMEHEHUE. BiusHHE NaBieHUS Ha MOJIOKECHHE
paBHOBECHSI.

Cnucok 6onpocog 01s Ik3amena no oucuyuniune « Puszuueckan xumusn» 2 xypc (3 cemectp).

Peanbuble rasel. OnucaHue peanbHBIX Ta30B C HCIOJB30BAHUEM BHUPHUAIBHBIX YPaBHEHHU.
Temmeparypa boins. Cmbicn BupuanbHbIX Kod(duuumeHTtoB. YpaBuenue Ban-mep-Baanbca.
A ekt Ixxoynsa — Tomncona. Temneparypa uaBepcuu. C:KUKEHUE Ta30B.

Omnpenenenue noHsATHs “pactBop”’. CriocoObl BBIpaXKEHUsI COCTaBa PacCTBOPOB.

BausiHue pa3nuuHbIX GakTOpPOB Ha PACTBOPUMOCTD.

Mopnenu pacTBOpOB: UAEaNbHBIE (COBEpIIEHHbIE) U OECKOHEUHO pa30aBICHHBIE PACTBOPHI, MX
OTJIMYME OT PEAIbHBIX PACTBOPOB.

3axonbl Payns u I'enpu. [lapunanbHbie MOJISpHBIE BEIMUUHBL, UX ONPECICHUE.

CpoiicTBa pa30aBICHHBIX PAacTBOPOB HE 3JEKTPOJIUTOB. JlaBieHue mapa Haja pPacTBOPOM,
TeMIepaTypa KUIEHUS U 3aMep3aHusl.

OcHOBHBIE IOHATHS XUMHUYECKON KHHETHKH.

Crioco0b! onpenienenus CkopocTu peakiu. dopMasibHas KHHETHKA TOMOTEHHBIX peakifii. 3aKoH
JIEHCTBYIOIIUX Macc.

[Topsinxky peakuii U UX MOJIEKYJISIPHOCTD.

Peakuuu nepBoro, BTOporo u n-ro NopsaKoB.

Kunerndeckue ypaBHEHMs JUIsl peaKLUN Pa3InYHBIX TOPSIIKOB.

Ilepuon nomymnpeBpanieHusl.

KoHcTaHTa CKOPOCTH peakliiy, €€ CBOMCTBA, pa3MEPHOCTH U OIIPEAEICHUS.

MeTo/b! onpesieNieHus: NOopsAAKa peaKIHHU.

[ToBEpXHOCTHOE HATSKEHUE, METO/IbI €M0 U3MEPEHUS.

AncopO1usi, OCHOBHBIE MOJIOKEHHS U YpaBHEHUS aJCcOpOLIUU.

VYpasuenue ['n06ca.

VYpasuenue Opeitnannxa. YpaBHenue JIeHrmropa.

3aBUCUMOCTb aJICOPOLIUU OT TEMIEPaTypHI.



[Ipunoxenue 2

7 O1leHOYHBIE CPEJICTBA IS IPOBEIEHUS ITPOMEKYTOUYHOM aTTeCTaI[u!

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINH

[Inanupyembie
pe3yIbTaThl 00yICHUS

OneHouyHble CpeaCcTBa

OIIK-2 CriocoOeH ucnoib30BaTh MaTeMaTH4eCKue, puzndeckue, GU3NKO-XUMHIECKUE,
XUMHYECKHE METOJIBI ISl PEIICHUS 3a/1a4 MPo(ecCHOHANBHOM AesITeIbHOCTH

OIlK-2.1

Hcnonb3yer
MaTeMaTH4eCKue,
¢dbusznveckue,
(U3NKO-XUMHUYECKHE,
XUMHUYECKHE  METObI
Ui pemieHdus — 3aaad
npodeccnoHanbHOM
JeSTEebHOCTH

Cnucok Bonpoco 115 npoBegenuss IK3AMEHA no nucnunianne
OcHOBHBIE IOHATHS TEPMOANHAMUKH.

[lepBbiii  3akoH TepMoauHamuiKku. IloHsitue o
TEIIOBOM 3¢ (eKTe, TeII0Th 00pa3oBaHusl, TOPEHUS,
pactBopeHus, $a3oBbIX MpeBpaiieHuil. 3akon ['ecca.
Pacuers o 3akony I'ecca.

Brnusinue temnepatypsl Ha TemaoBon A eKT.

3akon Kupxroda. Pacuersl TemnoBsix 3¢ ¢GeKkToB 1O
3akony Kupxroda.

BTtopoii 3aK0H TepMOIMHAMHUKHU.
TepmoanHamMuueckue byHKIHIH, XUMUYECKHUM
NOTEHLIMA], OOILMEe YCJIOBHUS PaBHOBECHUSI CHUCTEM.
Ouneprus ['ub6ca wu »osHeprus [enbmronbla Kak
KpUTEPUH, ONPEIEIAIOIME HAIpaBJIE€HUE U IpeJen
MPOTEKaHUs  MPOLECCOB B  HEU3OJIUPOBAHHBIX
CUCTEMaX.

[Tonsstue o (Ha3oBOM pPABHOBECHH, OCHOBHBIE
onpeneneHus: ¢azoBoro paBHoBecus. [IpaBuio ¢a3
['u66ca, ero npuMeHeHue.

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

VYcnoBus ~ XMMHMYECKOTO ~ pPABHOBECHS.  3aKOH
JIEHCTBYIOIUX Mmacc (TepMOIMHAMUYECKUIN).
KoHcTaHTa XUMHUYECKOTO paBHOBECHS.

Buael koHCTaHT paBHOBecusi. PaBHOBecHus B
reTePOreHHbIX CUCTEMAX.

Bnusinue temnepaTtypbl Ha KOHCTaHTY PaBHOBECHS.
HampaBnenue peakuumii B 3aKpbITBIX CHCTEMaXx.
VpaBHEHHE  W30TE€PMBl  XMMHYECKOH  peakIuu
Bant-T'odpda, ee mnpakTtuueckue MNPHIIOKEHHUS.
VYpaBHeHHe H300apbI-U30X0pbl peakuuu. MeTosl
pacueTa KOHCTaHTbI pAaBHOBECHSI.

IIpaBuio Jle-llaTense, €ro IIPaKTHYECKOE
npuMeHeHue. BrusiHue AaBieHUsT Ha TMOJOKEHUE
paBHOBECHS.

Onpenenenne  mnoHAtuss  “pactBop”.  CrocoOsl
BBIPAXXEHHS COCTaBa pacTBOPOB.

Brnusiaue pa3nugHbix pakTOpoB HA PACTBOPHUMOCTb.
Mopenu pacTBOpPOB: HealbHBIE (COBEPIICHHBIC) U
0eckoHeuHO pa30aBICHHBIE PACTBOPHI, UX OTIIMYHE OT
peaNbHBIX PACTBOPOB.




CtpyKTypHBII

[Inanupyemsle
3JIEMEHT OreHOYHBIC CpPEICTBA
pe3ynbTaThl 00y4YeHUS
KOMIICTCHITUH
3akonbl Payns u I'enpu. IlapuumanbHble MoJspHbIE
BEJIMYUHBI, UX OMpE/ICIICHHUE.
CaoiicTBa pa30aBiIEHHbIX pacTBOpOB HE
AMEKTPOJIUTOB. JlaBiaeHWe mapa Haa PacTBOPOM,
TEeMIIepaTypa KUNIEHUS U 3aMep3aHusl.
OIIK-2.2 BriGupaer 3agaum 11l CAMOCTOSITEILHOTO peleHust U3

MaTeMaTU4CCKHC, npo¢eccuoHATbHOM 1eTeIbHOCTH

¢dbusznveckue, 3agaya 1

(U3HKO-XMMHYECKHE, Ucxons U3 cienyronmx TepMOXUMUYECKUX

XHMHYECKHE METO/bI | ypaBHEHUI:

JUIS  pemieHwsl  3ajad 1) Ho+O02=H,0, ; AH%=-184

npodecCuoHAIBHON kJIx,

IEeITEIbHOCTH 2) H20,=H,0+0,502; A H°=-96 /I,

ompeeauTe TEIIOBOK A (PEeKT peakiuu:
3) Ho+0,50.,=H>0, AH’=?

3agava 2

Onpenaenute satponuio 15t Clo mpu remmneparype
625°Cu  nmasnenuu 35,5kI1a. Jlannble,
HEOOXOAUMBIE IS pacueTta  (CTaHIAPTHYIO
SHTPOIMHIO, 3aBUCUMOCTD TETIOEMKOCTH OT
TEMIIEPATyPhI) B3sTh U3 crpaBoynnka. Cunrats Clp
U7eabHBIM Fa30M.

6) HOpﬂ)IOK MMpOBECACHUA HpOMe)KyTO‘-IHOﬁ aTTeCTalluM, IOKA3aTe¢/JIn U KPUTECPUH
OIICHUBAHUA:

[TpomexxyTouHast arrecTanys IO JAUCHUIUIMHE BKIIOYAeT TEOPETUYECKHE BOMIPOCHI,
MO3BOJIAIONIME OOCHUTH YPOBCHL YCBOCHHA O6y‘-IaIOHII/IMI/IC$[ 3HaHI/II71, W INPaKTHYCCKUEC 3aaaHus,
BBISBIISIOLINE CTENEHb CPOPMUPOBAHHOCTH YMEHUH U BIIQJICHUH, TPOBOIUTCS B (hopMe:

- BBIIIOJIHEHUS U 3aIUThI Ja0OPAaTOPHBIX padoT;

-BBITIOJTHEHUS M 3alUTHI JOMAaIIHEN pacueTHO-TpaduuecKoil paboTsl;

- ok3aMeHa Ha | u2 kypce (2 u 3 cemecTpsl).

Boinonnenue 1abopaTopHbIX pabOT MPOBOAUTCS B YUEOHBIX ayAUTOPUSIX ISl IPOBEICHUS
n1abopaTopHbIX padoT 1o auctumInHe «du3nyeckas XUMUS O] pyKOBOACTBOM IpenoiaBaTers,
pacyeTr M TOATOTOBKAa K cjade Ja0opaTOpHOW pabOThl OCYIIECTBISIETCS OOyJaronIuMCs
CaMOCTOSITENBHO.

Kpureprn onieHuBaHusI 71a00paTOPHBIX Pa0OT: «3aYTEHO», «HE 3aUYTEHO».

JlomarHsist pacueTHO-Tpaduyeckast paboTa BBINOJHAETCS CaMOCTOSTENBFHO, B IpoIiecce ee
HaNMCcaHUsl 00YJarONIUiiCs pa3BUBaeT HABBIKM K HAYYHOH paboTe, 3aKpeIuIsisi U OJHOBPEMEHHO
pacumpsisi 3HaHUs, OJTY4YEeHHBIE MTPH U3y4eHun Kypca «Dusnueckas xumus». [Ipu BeImoTHEHUN
KypcoBOil paboThl oOyuaromuiics JODKEH MOoKa3aThb CBOE YMEHHE paboTaTh CO CIPAaBOYHOMN
JUTEPATypOl U IPYTUMH JIUTEPATYPHBIMH UCTOUHUKAMH, & TAK)KE BO3MOXKHOCTh aHAJIM3UPOBATh
MIOJTyYCHHBIC PE3YIIbTATHI.

Kpurepun oneHuBanusi JoMallHeil pacdyeTHO-rpaduuecKkoil paboThl: «3a4YTEHO», «He
3aYTEHO».

DK3aMeH 10 JaHHOW NIUCIMIIMHE IMPOBOAUTCS B YCTHOH ¢opMme MO SK3aMEHAIIMOHHBIM
OueraM, KaXIplii U3 KOTOPBIX BKJIIOYAET 2 TEOPETUUECKUX BONPOCA U 3aa4a.
IMoxa3aTeu U KPUTEPUHU OLIeHUBAHUS IK3aMeHA:




— Ha OIEHKY «OTJHYHO» (5 0amioB) — 0Oy4aromuics JTEMOHCTPUPYET BBICOKHHM YpPOBEHB
c(OPMUPOBAHHOCTH KOMIIETCHIIN, BCECTOPOHHEE, CHUCTEMATHYeCKOe U TIyOOKOe 3HaHUe
y4eOHOTO MaTepualia, CBOOOJHO BBHIMONHSACT IMPAKTHUYECKUE 3aJaHMsi, CBOOOIHO ONEpUpPYeET
3HAHUSIMH, YMCHHUSIMH, IPUMEHSET UX B CUTYAIlUSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OICHKY «Xopomo» (4 Oamia) — oOy4aromMics JIEMOHCTPUPYET CPEIHHH YpPOBEHB
c()OPMUPOBAHHOCTH KOMIICTEHIIMH: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYJHCHUS TIPU aHATUTUYCCKUX OTIEPAIIHsX, IEpeHOCe
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OIICHKY «Y/0BJIETBOPUTEILHO» (3 Oaiia) — 00y4arOUIUiiCcS IEMOHCTPUPYET TOPOTOBBIN
ypOBEHb CHOPMUPOBAHHOCTH KOMITETEHITUI: B X0J1¢ KOHTPOJIBHBIX MEPOIPHSITHHA JOMYCKAIOTCS
OMIMOKH, TPOSBISICTCS OTCYTCTBUE OTACIBHBIX 3HAHWW, YMEHHH, HABBIKOB, OOYyYarOIIUKCS
WCTIBITHIBACT 3HAYUTEIILHBIC 3aTPYJHEHUS MPH ONECPUPOBAHUN 3HAHUSAMHU U YMEHUSIMHU TPU HUX
NIEPEHOCE HAa HOBBIC CUTYAITHH.

— Ha OLICHKY «HEY/I0BJIETBOPUTEILHOY (2 Oayia) — 00ydJaronuiicss IEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUuecKoro MaTepuana, JOMyCKaeT CylIeCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
WHTEJUICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/0BJIeTBOPUTEILHO» (1 0ai1) — oOydaronuiicss He MOKET ITOKa3aTh 3HAHUS
HA YpPOBHE BOCHPOM3BEICHUS W OOBSCHEHHS WHPOpPMAIMK, HE MOXET II0Ka3aTh
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS IMPOCTHIX 3aj1au.



