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Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 22.03.02 Mertamnyprus (npuka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

Pabouas mporpamMMa paccMoTpeHa U 0100peHa Ha 3aceqaHuu kadenpsl Metamtypruu u
xumuuecknx Texnonorui 09.01.2024, npotoxost Ne 4

3aB. kadenpoit ey A.C. XapueHKo

PaGouas mporpamma ogoOpena metoauaeckoi komuccueit UMMuM

20.02.2024 r. mpotokoia Ne 4 %}/j&/,
Ipencenarens (Z== = ~"A.C. CaBuHOB

CormacoBaHo: /
3aB. kadeapoi JINTEHHBIX TPOLIECCOB U MaTEPUATIOBEICHUS
2

C (e H.A. ®eokTrcToB
7~
PaGouas nmporpamma cocraBicHa: g
CT. mpernoaBarens kapeapst MuXT g7 C.B.1Oauna
7
Penensenrt: ’
noteHT kadeapsr JINTuM, kaH. TeXH. HAYK ’ N.B.Muxankuna
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHud kapeapbl MeTauTypruu ¥ XUMHUYECKHX TEXHOJIOT Ui

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM Toly Ha 3acefaHuu Kapeapsl MeTauTypriui 1 XUMHYECKUX TEXHOJIOTHN

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuszauuu B 2027 - 2028
y4eOHOM ToJly Ha 3aceaHuy Kapeapsl MeTauTypriui i XAMUYECKIX TeXHOJIOTUN

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHud kadeapsl MeTalulypruu ¥ XUMHYECKHX TEXHOJIOT Ui

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTauTypriud U XAMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbro ocBOCHUS AUCUUILINHBI «DU3nUEcKast XUMHUS SIBISIETCS:

JOCTH>KEHHUE BO3MOKHOCTH OMUCHIBATh BPEMEHHOMU X0]1 XUMHUYECKUX
(GU3UKO-XMMHYECKUX TPOIECCOB HAa OCHOBE HCXOJHBIX CBOMCTB CHUCTEM M BEIIECTB HX
COCTABJISIIOLIUX, & TAKKE KOHEYHBIN PE3yJIbTaT COOTBETCTBYIOIIMX IIPOLIECCOB.

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

HNucuunnuna ®dusnueckas XUMHUS BXOIUT B 00s3aTeNbHYIO 4YacThb Y4eOHOro IjlaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(hOpMUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

Marematuka

OO01ast 1 HEOpraHUYECKask XUMUS

Oduznka

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYECHUHW JAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

Meroapl HcclieI0BaHU MAaTEPUAIIOB U IPOLIECCOB

MopenupoBaHue NpoIeccoB U 00bEKTOB B METAILTYpTrUU

OCHOBBI TUTEIHOTO MPOU3BO/ICTBA

3 Komnerenuun ody4aromierocs, (popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHust

B pesynbrate ocBoeHHS AUCHUILTUHBI (MOIyJsl) «DPu3ndeckas XUMUS» 00YJarOUUiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMIIETEeHLIUAMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-1 CrnocobeHn pemaTh 3agauyd NpOPEecCHOHATBHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJTUPOBAHUS, MATEMaTHUECKOT 0 aHaJIN3a, €CTECTBEHHOHAYYHbIE M OOLIEMH)KEHEPHBIE 3HAHUS

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHBIE 3aKOHBI M IPHHLMIIBI NIPU PEIICHUN
MIPaKTUYECKUX 3a1a4

OIIK-1.2 Pemaer cranmapTHele mpodeccuoHanbHbIE 3aladd ¢ [PUMEHEHHEM
00IIeMH)XEHEPHBIX 3HAHUHI

OIIK-1.3 [Ipumensier METOABI MOJENMPOBAHMS W MAaTEMaTHYECKOro aHalu3a AJis
pelIeHus 3a7a4 TEOPETUYECKOT0 U MPUKIIAIHOTO XapakTepa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeayuTopHas — 2,9 akaJi. 4acos;

— caMocTosTenbHas pabora — 122,4 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHas s e
KOHTaKTHast paboTa E = ®dopma TeKyIero
=
Pazpen/ Tema 2 (B axaz. 4acax) E Brn . KOHTpOJIA Kon
> & © | caMOCTOATENLHOM YCIIEBAEMOCTH U
JIACIMTUTHHBI N E o« . KOMITETCHIIUU
2 £ paboThI TIPOMEKYTOYHOMH
nal. |mpakr. | Q3
Tlex. Z'g aTTecTaluu
3aH. | 3aH. QU &
1. Pazmen 1. Ilpenmer wu
METOIbl, TOHATHA W 3aIa4d
(hU3NYECKOM XMMUH.
Pabora ¢
oubnmorpaguuec
KUM
MaTrepuaaamu,
BbInonHeHue PI'P Y CTHBI OIDOC
1.1 XumMuueckas Nel BbIHOHHGle/IC ’ OIIK-1.1,
TepMonuHaMuka. 3akoHel| 2 [ 0,5 20 [«Tepmomunamuue o OIIK-1.2,
N nabopaTopHOH paboOTHI
TePMOTUHAMHUKH. CKHH aHAJIN3 No 1 OIIK-1.3
XUMHYECKUX -
peaKLuii»
[Noaroroska k
nabopaTopHO
padote Nel.
HWroro no pazaeny 0,5 20
2. Pazmen 2. Xumuueckoe Wu
(a3oBoe paBHOBECHE.
2.1 Koncranra
PaboTa ¢
XHUMHYECKOTO PABHOBECHSL.
VYpaBHeHue H30TEPMBI Oubmorpadriee
XI/II)MI/IquKOﬁ eaKII_)[I/H/I KUM VYerHbii onpoc, OIlK-1.1,
Pazosoe aBHOBIé . B; 2 1 2 40 MaTtepuanamu. | aboparophas pabora | OIIK-1.2,
P ITogroroBka Kk Ne 2. OIIK-1.3
OJTHOKOMIIOHEHTHBIX N
nabopaTtopHoOH
cucremax. YpaBHeHue
o padote No2.
Krnaysnyca-Kianeiipona.
HWroro no pazaeny 1 2 40
3. Paznen 3.
TepmoauHamuueckass — TE€OpHs
PacTBOPOB.
3.1 CnocoObl BbIpakeHHS
cocTaBa PacTBOPOB.
Mopenu pacTBOpPOB. Pabota ¢ Ortyer o OIIK-1.1,
3akonel Payns wm Tenpu.| 2 | 0,5 2 20 | 6ubmmorpaduuec |madoparoproii padore [ OIIK-1.2,
ITaprpaneHeie  MOJSIpHBIE KUM MaTepuanaMmu Ne 1l OIIK-1.3
BEJTNYUHBI, 174
OIIpeeIeHHE.
Uroro no pazaeny 0,5 2 20
4. Pasmen 4. Xumuueckas

KHHCTHKA.




4.1 ®opmanbHas KUHETHKA

TOMOT'CHHBIX peakuuii. Pabora ¢ OrtueT 1o OIIK-1.1,
3aKoH JIeHCTBYIONIMX Macc. 20 | 6ubnumorpaduuec | maboparopuoii padore | OIIK-1.2,
Iopsinkn peakuuii U HX KnM MaTepuaizamu | Ne 2, ycTHEIN ompoc. OIIK-1.3
MOJIEKYJISIPHOCTb.
HUroro no pazaeny 20
5. Pazgen 5. IloBepXHOCTHbIE
SIBJICHHSI.
ANCODGLII P Pabora ¢ 3ammuta PI'P Nel OIIK-1.1,
JICOPOIIHH. 22,4 | oubnmorpaduuec |«Tepmogunamuueckuii| OIIK-1.2,
YpaBHeHue I'u60ca.
N KHM MaTepuaiaMi | aHaJIU3 XUMUYECKUX OIIK-1.3
VYpaBuenue DpeiHpmXa. o
peaKIuii»
Ypasuenne Jlearmiopa.
HUroro no pazaeny 22,4
Hroro 3a cemecTp 122,4 9K3aMeH
Hroro no pucnumnnuae 122,4 DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO0pa3oBarenbHble TEXHOJIOTHH — 3TO LEIOCTHAs MOJeNb 00pa3oBaTeabHOIoO Ipolecca,
CHCTEMHO ONpEACTAIONIas CTPYKTYpy M COJIEp)KaHHE JeATEIbHOCTH OOEHX CTOPOH 3TOrO
nporecca (mpenojaBarenst M CTYAEHTAa), HMEIOIIas LEJIbI0 JOCTHKEHHE IUIaHUPYEMBIX
pe3yibTaTOB € TONPaBKOM HAa HMHIMBUAYaJIbHBIE OCOOCHHOCTH €ro  Y4aCTHHKOB.
TexHOIOrMuyHOCTh y4eOHOro Impolecca COCTOUT B TOM, YTOOBI cAenaTh y4eOHbIH mpolecc
[IOJIHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU NpU3HAKaMK 00pa30BaTEIbHON TEXHOJIOIMH B €€ COBPEMEHHOM ITOHUMaHHUH
ABJISIOTCA:

— ZieTallbHOE OIMCaHue 00pa30BaTENbHBIX LIETIeH;

— TIOJTalHOE ONUCcaHue (MPOEKTUPOBAHME) CHOCOOOB JOCTIDKEHHS 3aJaHHBIX
pe3yJIbTaTOB-LIEIEH;

— HCIONb30BaHWE OOpPAaTHOM CBSI3M C MEJIbI0 KOPPEKTUPOBKU 00pa30BaTEIbHOTIO
porecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTaTOB;

— BOCIPOM3BOJUMOCTb 00Pa30BaTEILHOIO Mpollecca BHE 3aBUCUMOCTH OT MAacTepCTBa
IpenojaBaTes;

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCHIINN.

Peanu3zanus KOMIIETEHTHOCTHOTO [10/IX0/1a IPEAYCMATPUBAET UCIIOIb30BaHUE B Y4EOHOM
npolecce AaKTUBHBIX M HHTEPAaKTUBHBIX (OpPM MPOBEINEHMUS 3aHATHH B COYETAaHUH C
BHEAYAUTOPHOW paboOTOi ¢ 1ebpi0 (HOPMUPOBAHUS M Pa3BUTHUS MPO(ECCHOHATBHBIX HABBIKOB.
TpaguunonHele  oOpa3oBaTeNbHbIE  TEXHOJIOIMHM  OPUEHTHPYIOTCS  Ha  OpPraHU3aLUI0
00pa30BaTEILHOIO  IpoLEcca, IMPEANONAralollyl0 MPsAMYK  TPAHCIALMIO  3HAHUH  OT
npernojiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILIFOCTPATUBHBIX
METOJI0B 00y4eHHUsI). YueOHas AESITEIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBHUAX, KaK IPaBUIIO,
PENPOAYKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

WudopmanvonHass jekuust —  IOCIEAOBATEIbHOE  H3JIOKEHHWE MaTrepuaisa B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBIsIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT MpernoaaBaTes).

JIaGoparopHas paboTa — opranusanus yueOHoi paboThl ¢ peaIbHbIMU MaTe€pUaTbHBIMU U
MH(OPMALlMOHHBIMU O0BEKTaMH, AKCIEpPUMEHTalbHas paboTa € aHaJIOrOBBIMH MOJEISIMU
peasbHBIX OOBEKTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMxcst
IIpencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CpeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

l.bokmreiin b. C. ®usnueckas XuMus: TEPMOJUMHAMHMKA M KMHETUKA [DJIEKTPOHHBIN
pecypc] @ yuebnoe mocodue / b. C. Bokmreiitn, M. 1. Mennenes, 0. B. IloxBucHeB. —
OnektpoH. nmaH. — MockBa @ MUCHUC, 2012. — 258 c¢. — Pexum nocryna:
https://e.lanbook.com/book/47443

2.bopucos, W. M. Bsenenue B ¢usuueckyro xumuro / W. M. BopucoB. —
Cankr-IlerepOypr : Jlamp, 2023. — 216 c. — ISBN 978-5-507-46841-6. — Tekcr
anekTpoHHbi /[ JlaHb . JJeKTPOHHO-OMOymoTeyHas  cmctema. —  URL:
https://e.lanbook.com/book/351932 (mara oOpamenus: 06.04.2024). — Pexxum goctymna: s
aBTOPU3. MMOJIL30BATEICH.



https://e.lanbook.com/book/47443
https://e.lanbook.com/book/351932

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Xumuyeckass KHHETHKa U afcopOLus @ METOJ. yKa3aHUs [Uisl CTYACHTOB 10
mucruminie "®usnueckas xumus'" / [3. B. Troasauna, C. I1. Kimoukosckwuii, H. HO.

CeeunnkoBa u ap.] ; MI'TY. - Maraurtoropck : MI'TY, 2013. - 1 s1eKTpoH. ONT. JTUCK
(CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MOQObject/278 . - Tekcr :
3JIEKTPOHHBIMN.

2.CeunukoBa H. }O. ®a3oBbie auarpammbl : ydeOHoe mocobue [mns By3oB] / H. IO.
CaeunukoBa, C. B. KOnuna ; MarHuToropckuii rocyJ1apCTBEHHbIN TEXHUYECKUIT YHUBEPCUTET UM.
I'. . Hocosa. - Marauroropck : MI'TY um. I'. . Hocosa, 2023. - 1 CD-ROM. - 3arn. ¢ tuTyn.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/21184 - ISBN
978-5-9967-2718-6. - TekcT : 2JIeKTPOHHBIH.

3.I'opuikoB, B.M. OcHoBbl (usmueckoii xumuu . ydeonuk / B.M. Topmkos, H.A.
Ky3nenoB. — 6-¢ u3n. — MockBa : Jlabopatopus 3nanuii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcT : snekrpoHublii // JIaHb : 2IeKTPOHHO-OMOINOTEYHAsS CHCTEMA. —
URL.: https://e.lanbook.com/book/97412

4. TloBepxHOCTHBIC siBJICHUS. AncopOiums : yuebHoe mocodue / A. H. Cmupuos, H. 1O.
CeeunukoBa, C. B. lOnuna, D. B. {ronmpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
9JIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1959 . - ISBN 978-5-9967-0966-3. -
TeKcT : 2eKTPOHHBIH.

B) MeToanyeckue yKazaHus:

1. JTabopaTopHbIi MPAKTHKYM 10 (PU3UIECKON XUMHH : YIeOHO-METOAnYECKoe ocodue /
A. H. Cvmupnos, H. 1O. Ceeunuk, C. B. FOnuna, 3. B. dionpauna ; MI'TY. - Marautoropcek :
MI'TY, 2017. - 1 DIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20641 . - TekcT : 31eKTPOHHBIIA.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammHoe o0ecneuenne

HaunmenoBanue .
1o Ne noroBopa Cpox eicTBus TUIICH3UN
7Zip CBOOOTHO PacHpOCTPaHIEMOE 0eccpoyHO
FAR Manager CBOOOJHO paclpocTpaHsIeMoe 0OeccpoyHO
Bpaysep Yandex |cBoOogHO pacmpocTpaHsIeMoe OECCPOUHO
IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HazBanue kypca Ccpuika
Hanmonanenas wuH(pOpMalMOHHO-aHATUTHYECKAs
cucreMa — Poccuiickmii wmHgekc Hayunoro|URL: https://elibrary.ru/project risc.asp
nutupoBanus (PHILL)
OnexkTpoHHble pecypcbl Oubnuoreku MI'TY um.

https://host.megaprolib.net/MP0109/Web

I"'"1. HocoBa
9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/278
https://host.megaprolib.net/MP0109/Download/MObject/21184
https://e.lanbook.com/book/97412
https://host.megaprolib.net/MP0109/Download/MObject/1959
https://host.megaprolib.net/MP0109/Download/MObject/20641
https://elibrary.ru/project_risc.asp
https://host.megaprolib.net/MP0109/Web

1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEXHUYECKHMMH CPEJICTBAMU OOYUYEHMs, CIyXKallUMH Ul MpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayauToOpus [Uld IpPOBEAEHUS J1abOpaTOpHBIX 3aHATHH «JlabopaTopus
¢du3nUecKoil XUMUM OCHAIIEHA TAOOPaTOPHBIM 000PyIOBaHUEM:

- J1abopaTtopHOe 000pynoBaHHE (yCTAaHOBKA AJIS ONPEAEICHUE MHTErpaJbHOM TEIIOTHI
pacTBOpEHUs COJIH;

yCTaHOBKa JJIs1 onpeAenaeHus ko3 duimenTa pacrpeeneHus);

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

3. YuebHas ayquTopus Ui IPYIIOBBIX U MHAWBUAYAJIBHBIX KOHCYJIbTAllUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMIIBIOTEPHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaximouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThHI OCHAIIICHO:

- KOMIIBIOTEPHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaximouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

5. Tlomemenune pansi XpaHeHHss W TNPOQUIAKTUYECKOTO OOCITYXHBaHHUA y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CTIEUMAIM3UPOBAHHON MEOEIBIO: CTeIIaKaMHy ISl XpaHEHHsI y4eOHOT0 000pyA0BaHMS;

-MHCTPYMEHTaMHU JJIsl pEMOHTA y4eOHOIro 000py10BaHMS;

- mkadamu I XpaHeHus: yueOHO-METOMYECKON TOKYMEHTAIUY U MaTEPUAIOB.



Ipuioxkenne 1
6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

ITo mucnmmmbe «®Pusndeckas XUMUs» NPELyCMOTPEHA ayJUTOPHAs U BHEAYAUTOpHAs
caMoCTOATeNbHAs PadoTa 00yJarOIIHXCsL.

CamocrostenbHas pabora mo aucuuiuinHe «®Du3nueckas XHMUsS», HalpaBIeHHAs Ha
yriryOeHue 1 3aKkperieHue 3HaHUH CTYIEeHTa, Ha pa3BUTHE MPAKTHUECKUX YMEHUH, BKIIIOYAET B
cels cremyronye BUabl paboT:

- paboTa C JEKIMOHHBIM MaTepHaJIoM;

- U3y4YCHUE TEM, BBIHECEHHBIX Ha CAMOCTOSITEIIbHYIO IIPOPA0OTKY;
- BBIIIOJIHEHUE JOMAITHUX WHIMBUIYaIbHBIX 33 JaHUH;

- IOJITOTOBKA K JJa00paTOpHBIM padoTam;

- HOATOTOBKA K IK3aMEHY.

Ilepeuens nabopamophvix pabom

1. OmnpeneneHue MHTErPAIbHOM TEIIOTHI PACTBOPEHUS COJIU
2. Tperuii KOMIOHEHT B JBYXCIOWHOW KHUIKOCTH

JOMAIIHEE PACUETHO-TPAOUYECKOE 3AJJAHUE Nel
«TepMoauHAMUYECKUH aHAJIM3 XUMUYECKUX PeaKkiuiin»
HccnenoBanue 1
J51st peakiuu BBIMOJHUTH CIIETYIOIIEe:
1.1.CocTaBUTh ypaBHEHHE 3aBUCUMOCTH OT TEMIIEpaTyphl BEIMUMHBI TEIIOBOTO dddekra \H =
f(T) u usmenenus sutporun AS°; = f(T).
1.2.Beruncants BenuuuHbl  ACp, aAH®: | AS°;, AG°; m InK, npm Heckonpkmx Temmeparypax,
3HAUEHUS KOTOPBIX 33JIAIOTCS TEMIIEPATyPHBIM HHTEPBAIOM U IIarom temrepatyp. [loinydeHHbIe
3HA4EHHsI HCIIOJIb3YIOTCS P NOCTpoeHuU rpadukoB B koopanHaTtax aCp—T; AH —T; AS% —T;
AG% —TuInK, - UT.
1.3.ITone3ysce rpadpuxom InK, — 1/T , BeiBecTn npubimxenHoe ypapaenue suaa InK, = A/T + B,
rae A, B — moctosiHHBIE.

HccaenoBanue 2

2.1. Ucnonw3ys npasuio ¢a3 ['nb6ca, 11 paccMaTpuBaeMoOl CUCTEMBI OIPEIEIUTh KOJINYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCJIO CTETICHEW CBOOOIBI.

2.2. Onpenenutbh BO3MOKHOE HAIIPABJIEHUE ITPOTEKAHNS MCCIEAYEMOM PEAKIIMM U PaBHOBECHBIN
coctaB razoBoil (a3l npu gasnenun (klla) u temmeparype (K). Ilpu pemenun 3amauu
HCIIOIB30BaTh BBIBEJICHHOE B HccienoBaHuu 1 smmupudeckoe ypaBHenue InK,=A/T+B u
JTaHHbIe 00 UCXOTHOM COCTaBe ra3oBoil (asbl

2.3. YCTaHOBUTH HaIlpaBJIEHUE CMEIIECHUSI COCTOSIHUS PAaBHOBECHS PACCMaTPUBAEMOM CHCTEMBI
pU:

a) yBEJIMUEHUU J1aBlieHUs (IIOCTOSIHHAS TEMIIEpaTypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

Cnucok 8onpocoe 01sa ycmnozo onpoca:

1. OcHOBHBIE TOHATHS TEPMOIUHAMUKH.

2. [Ilepssrit 3akoH TepMmoauHamuku. [loHsaTre o TermnoBoM 3(ddekrte, TErmIoTel 00pa3oBaHMs,
TOpeHUsl, pacTBOPEHMsI, (a30BhIX MpeBpaiieHnid. 3akoH ['ecca. PacueTs! o 3akony I'ecca.

3. Buusame Temmneparypsl Ha TEMI0BOM d(PPEKT.



o

10.
11.
12.

13.

14.
15.
16.

17.

18.

19.

20.

21.

3akon Kupxroda. Pacuers! TemmoBbix a3pdexton mo 3akony Kupxroda.

BTopoii 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue (GYHKUUH, XUMUYECKHHA MOTEHIMAN, OOIIME YCIOBHS PAaBHOBECHS
cucreM. Ouepruss ['mbG6ca u sHeprus ['enpbmronpra Kak KpPUTEPHUH, ONPEACISAIOIINE
HAIpaBJICHUE U NPEAEI IPOTEKAHUS MPOLIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.

[Tonstre o pa3oBoM paBHOBECHH, OCHOBHBIE omnpezaeneHus (ha3oBoro paBHoBecus. [IpaBuio
¢a3 ['nb6ca, ero npuMeHEHHE.

®dazoBoe paBHOBeECHE B OJIHOKOMIIOHEHTHBIX CUCTEMaX. VYpaBHeHue
Knaysuyca-Knaneiipona, pacueTsl OCHOBaHHBIE Ha TOM ypaBHEHHUE.

VYcnoBusi XUMUYECKOTO paBHOBECHA. 3aKOH JEHCTBYIOLIUX MacC (TEpMOIUHAMUYECKUN).
KoHcTaHTa XMMHYECKOTrO paBHOBECHSI.

Bunbl koHCTaHT paBHOBecus. PaBHOBECHSI B T€TEPOT€HHBIX CUCTEMAX.

BnusiHue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHSL.

Hanpapnenue peakiuii B 3aKphITHIX CUCTEMaX. Y PaBHEHHE U30TEPMbl XMMUUYECKOM peakiuu
Bant-T'odda, ee mpaktuueckue NPUIIOKEHUS. YpaBHEHHUE H300apBI-U30XOPHI PEaKIUU.
MeTo/1bp1 pacueTa KOHCTaHThI PABHOBECHS.

[Tpasuiio Jle-1llatenne, ero mpakTHueckoe MpuMeHeHne. BiusHue naBieHus: Ha MOJI0XKEHHE
paBHOBecusl. PeanbHble ra3pl. OnucaHue peanbHbIX Ta30B C UCIOJIB30BAHUEM BHPHUAIbHbBIX
ypaBHeHuid. Temmeparypa boiinsa. Cwmbicn BUpHATBHBIX K03 dHIMEHTOB. YpaBHEHHE
Ban-nep-Baansca. Dddexr [xoyns — Tommcona. Temmeparypa mHBepcuu. CoKmKeHHE
ra3os.

Omnpenenenue noHsATHs “pacTBop”’. CrIOCOOBI BBIPAXKEHUSI COCTaBa PACTBOPOB.

Bnusiaue pa3nudabix pakTOpoB Ha PACTBOPHUMOCTD.

Mozenu pacTBOpOB: ujeaIbHbIE (COBEPIICHHbIE) U OECKOHEUHO pa30aBlieHHbIE PACTBOPHI, UX
OTJINYKE OT peabHbIX PACTBOPOB.

3akonsl Payns u ['enpu. [lapimanbHble MOJISIpHBIE BETUYUHBI, UX ONPEEICHUE.

CpolicTBa pa30aBiICHHBIX PAcTBOPOB HE AJIEKTPOJIUTOB. JlaBieHue mapa HajJ pacTBOPOM,
TeMIeparypa KUIeHus u 3amep3anusi. OCHOBHBIE MMOHATHS XUMUYECKOW KMHETUKH.
CrniocoObl onpenenenus cKkopocTu peakuuu. GopmanbHas KHHETHKAa TOMOTEHHBIX PEaKIINM.
3akoH aeWcTByromux macc. I[lopsaku peakuuil U UX MOJEKyJIspHOCTh. Peakiuu nepsoro,
BTOPOTO U N-TO NOpsIKOB. KuHeTnueckne ypaBHEHU ISl peaKUi Pa3IMYHbIX MOPSIKOB.
ITepuon nonynpepaiienus. KoHCTaHTa CKOpPOCTH PEaKIMM, €€ CBOMCTBA, Pa3MEPHOCTH U
omnpezaeneHus. Meroapl oOInpenencHus Mopsaka peakuuu. lIoBepXHOCTHOE HaTSKEHHE,
METO/bI €0 U3MepeHusi. AJIcopOIus, OCHOBHBIE TIOJIOKEHUS M YpaBHEHHS aZICOPOIUH.
VpaBuenne ['nb6ca.YpapHenue @Dpeitnammxa. YpaBHeHue JleHrmiopa. 3aBUCHUMOCTH
azcopOLUU OT TeMIIEPATYpPHI.



IIpuaoxenne 2

OueHoYHBIE Cpe/ICTBA /AJs NPOBe/IeHUs] IPOMEKYTOUHOI aTTecTauuu

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

Kon

WNHaukaTop AOCTUKEHUS KOMIIETEHIIMN
WHJIUKaTopa

O1eHOYHEIE cpe€acTBa

OIIK-1 Cmocoben pemarts 3amadu  podeccHoHATEHOM
€CTECTBEHHOHAYYHBIC M OOIICHH)KCHEPHBIC 3HAHHS

ACATCIIBHOCTU, MNPUMCHAA MCTOAbI MOACIUPOBAHUA, MATCMATHYCCKOI'O aHalin3a,

OIIK-1.1 Hcnons3yer ecTeCTBEHHOHAYYHBIE 3aKOHBI U
OPUHLUIBI TPU  PEIIEHUH MPAKTHYECKHX
3a1a4

IIpumepHBIe BOIIPOCHI K 9K3aMEHY:

1.
2.

o Uk w

10.
11.
12.

OCHOBHBIE NOHATHUS TEPMOJUHAMUKH.

IlepBorii 3akoH TepmoauHamMuku. [loHsTHEe O TerioBOoM d>(QeKTe, TErmIoThI
o0Opa3oBaHMs, TOPEHUS, pacTBOpeHUs, (ha30BbIX MpeBpaiieHuil. 3akoH ['ecca. PacueTst
1o 3akony I'ecca.

Brnusinue TemnepaTypsl Ha TeI10BOM 3 (eKT.

3akon Kupxroga. Pacders! TernoBbeix 3¢ dekToB mo 3akony Kupxroda.

Bropoii 3aK0OH TepMOJIMHAMUKHU.

Tepmonunamuyeckue (QyHKUIMM, XUMHYECKUH TOTEHIMA, OOLIMEe  YCIOBHS
paBHOBecust cucteM. OHeprus I'm66ca um sHeprus ['enbMmrosblia Kak KpUTEpUH,
ONPEIEIAIONINE HAIIPABIEHUE U PEIe MPOTEKAHNS IIPOLECCOB B HEN30JMPOBAHHBIX
cucremMax.

[lonsTe o ¢ga3oBOM paBHOBECHM, OCHOBHBIE ONpe/eseHUs (a30BOro paBHOBECHSI.
IIpaBuio ¢a3 I'n60ca, ero npuMeHeHue.

®dazoBoe paBHOBecCHE B OTHOKOMITOHEHTHBIX CHUCTEMAX. VYpaBHeHue
Knaysuyca-Knanelipona, pacyeTsl OCHOBaHHBIE Ha 3TOM ypaBHEHHE.
VYcenoBus XUMHUYECKOTO paBHOBECHS. 3axkoH JIEUCTBYIOIIUX Macc

(TepmonmHamudeckuii). KoHcTaHTa XMMHUYECKOTO PABHOBECHSI.

Buel koHCTaHT paBHOBecHs. PaBHOBECHS B TETEPOT€HHBIX CHCTEMAX.

BinusiHue TemniepaTypbl HA KOHCTaHTY PaBHOBECHS.

Hanpasnenue peakinuii B 3aKpbITBIX CHCTEMaX. YPaBHEHUE MU30TEPMbl XUMUYECKOM
peakiiuu ~ Bant-T'oddda, €€  NPAaKTUYECKHE  NPWIOKEHHS.  YPABHEHHE




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

1300apbI-U30X0pbI peaki. MeToabl pacueTa KOHCTaHThl PABHOBECHS.

13. TIlpaBuno Jle-lllaTense, ero mpakTHyeckoe NpUMEHEHHe. BiusHue naBieHUs Ha
II0JIO’KEHHUE PABHOBECHS.

14. Omnpenenenue nousTHS “pacTBOp”’. CrIOCOOBI BBIPAKEHHSI COCTABA PACTBOPOB.

15. BnusHue pazanuHbIX (PAKTOPOB Ha PACTBOPUMOCTbD.

16. Mopenu pacTBOpPOB: HJCAIbHBIE (COBEpIICHHBIE) W OCCKOHEYHO pPa30aBIICHHBIC
PacTBOPBL, UX OTIIMYUE OT PEaIbHBIX PACTBOPOB.

17. 3axons! Payns u I'enpu. [lapunanbHbie MOJIIpHBIE BEIUUUHBI, UX OIPEIEICHUE.

18. CaoiicTBa pa30aBiIEHHBIX PacTBOPOB HE 3JEKTPOJUTOB. JlaBieHue mapa Haj
pacTBOpOM, TEMIEPATypa KUIIEHUS U 3aMep3aHMsl.

OIIK-1.2

Pemraer cranpmaptHble NpodeccHOHATbHBIC
3a/1a4d ¢ MPUMEHEHHUEM OOIICHH)KCHEPHBIX
3HAHUH

3amauu 17151 CaMOCTOSITEIHHOTO PEIICHUS:

1./lBa rpaMMa BO3ayXa M300apHO HArpeBarOT OT HYJIA 110 OJHOTO rpajyca Llenbcus npu
nmasiernn 1 armocdepa. [lnotHocts Bozmyxa npu 0 C cocrasmsier 0,00129 r/em®. Haitzure
paboTy pacmupeHusl.

2. YeMy paBHO HW3MEHEHHE SHTPOIMU NpHU Tiepexone | Moy a3ora M3 COCTOSHHUS,
COOTBETCTBYIOIIETO  HOPMAaJbHBIM  YCIIOBUSIM, B COCTOSHHE, COOTBETCTBYIOIIIEE
cTaHiapTHbIM ycnoBusM, ecnu Cp = 7/2 R. Oxapakrepusyiite crnocoObl meperadyu
B3aMMHOT'O BIUSHHUS aTOMOB B OPraHUYECKIX MOJIEKYIax.

3. B razosoii cmecu, cocrosiei 3 CO, H,O, H, u CO, , rie xaxxmoro raza ObUIO B3STO 110

OJIHOMY MOJIIO, MPOTEKAET PEaAKIIHS Cod=FL2< By Yyco moneii CO; B

cocTosiHuM paBHOBecus paBHO 0,16. HaiiTu koHCTaHTy paBHOBECHS PEaKIUH.
4. IIpu cunTe3e ammuaka npotekaet peakuusi: 3Hyr) + Nory = 2NHs(. TIpu 298 K ns sToit
peakin Kp = 6 + 10°, a 2 I_gga\l )= - 46,1 xJx/Monb. O1leHUTh TeMneparypy, Mpu

KOTOPOW KOHCTaHTa paBHOBECHS peakiuu OyaeT paBHa 1, mojaras 4yTo TerioBou dddexT
MPAKTUYECKHU HE 3aBUCUT OT TEMIEPATYPBHI.

OIIK-1.3

[lpumeHsieT MeTonbl MOACTHPOBAHHSA |
MaTeMaTHYeCKOro aHajau3a Ui pPeHICHHs
3a7a4 TEOPETUYECKOTO0 W  IPUKIIATHOTO
Xapakrepa

3ajannie Ha perieHue 3a1ad u3 mpohecCHOHaNBbHON 001acTH (JIOMAaIIHEee WHINBHUIYAIBHOE
3aJIaHNE)




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

HUccaenosanme 1

Jy1st peakiuu BBIOJHUTD CIIETYIOIIEE:
1.1.CocTaBuTh ypaBHEHUE 3aBUCUMOCTH OT TEMIIEPATyphl BEIUYHHBI TEIUIOBOTO 3¢ dexra
AH®:= {(T) u usmenenus sutporuu ,S°; = f(T).
1.2.Boruncauth BenuuuHbl  ACp, AH®: AS®;, AG°:u InK, npu Heckonbkux Temmeparypax,
3HAYEHUS] KOTOPBIX 3aJal0TCSl TEMIIEPATYpPHBIM HMHTEPBAJIOM U LIaroM TeMIIeparyp.
[TonyueHHble 3HaYEHUS UCHOIb3YIOTCS IIPU IOCTPOEHUU TpauKoB B KoopauHaTax ACp—
T; AH =T, AS% = T; AG°% —TunInK, - 1/T.
1.3.ITomab3ysice rpadukom InK, — 1/T , BeiBecTu npubimkeHHoe ypaBHeHue Buaa InK, =
A/T +B, rne A, B—mocrosHHEIE.
HUccnenoanue 2
2.1. Ucnonb3ys mpaBmio ¢a3z ['mbbca, ans paccMaTpuBaeMOW CHCTEMBI OIpPENEIHUThH
KoJm4ecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETICHEH CBOOOIBI.
2.2. OmpenenuTh BO3MOXHOE HAlpaBiIeHHE MPOTEKAHUS HCCIEAYyeMOl peakiuuu Hu
paBHOBECHBIN cocTaB Tra3oBod (as3el mpu nasineHuu (klla) m temneparype (K). [Ipu
pELIeHUH 3a7]a41 UCII0Ib30BATh BHIBEJICHHOE B UCCIIEIOBAHNUU | SMIIUPUYECKOE YpaBHEHUE
InK,=A/T+B n nansabsie 06 HCXOIHOM COCTaBE ra3oBoH (a3pl
2.3. YcTaHOBUTH HAaNpaBIICHUE CMEIIEHHUS COCTOSHMS PAaBHOBECUS paccMaTpUBaeMOM
CHUCTEMBI TIPH:
a) YBEIMUCHUH JaBleHus (TIOCTOSIHHASI TEMIIEPATypa);
0) yBeJIMYEHUH TEMIIEPATYPHI (IOCTOSHHOE JTaBJICHHE).




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJ M M KPUTEPHUHU
OLlCHUBAHMUSL:

[lpomexxyTouHast —arrectanys 10 JAucHMIUIMHE «DuU3MUYecKas XUMHA»  BKIIOYACT
TEOPETUYECKHE BOTIPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YJAIOIIUMUCS 3HAHUMN, U
NPAaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMHUPOBAHHOCTH YMEHUI W BIaJCHUM,
POBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH 10 JAHHOW JIUCIMIUIMHE IMPOBOAUTCS B YCTHOH ¢opMe MO SK3aMEHAI[MOHHBIM
Ouieram, KakJIblil U3 KOTOPBIX BKJIIOUAET 2 TEOPETUUECKUX BOIPOCA U 3a]aya.

Iloxazarenu u KPUTCPHUHA OLICHUBAHUA IK3aMEHaA:

— Ha OLICHKY «OTJIMYHO» (5 OayuioB) — oOyuaromuiics AEMOHCTPUPYET BBICOKUI ypOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKOoe U INIyOOKoe 3HaHue
y4eOHOro MaTepuajia, CBOOOJHO BBINOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO OIEpUpyeT
3HaHUSIMM, YMEHUSMU, IPUMEHSET UX B CUTYaLUAX HOBBILIIEHHON CII0KHOCTH.

— Ha OICHKY «Xxopomo» (4 Oamna) — oOydaroluics JEMOHCTPUPYET CPEAHH YPOBEHb
c(OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHUS IIPH aHAJTUTHYECKUX OTIEPaIUsX, IEPEHOCE
3HAaHWIA U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OLIEHKY «yJAOBJIETBOPUTEIbHO» (3 0ajuia) — 00yyaronuiicst 1eMOHCTpUPYET OPOTOBBIN
YpOBE€Hb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMIA: B X0/I€ KOHTPOJIBHBIX MEPOIPHUATUNA JOIMYCKAIOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUH, HABBIKOB, OOy4arolIuiics
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUS MIPU OINCPHUPOBAHUN 3HAHUAMHU U YMCHUAMH IIPU UX
HepeHOCe Ha HOBbIE CUTYAIUH.

— Ha OIIEHKY «HEeYA0BJIeTBOPUTEIbHO) (2 6aiia) — 00yJaromuics JEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, JI0MyCcKaeT CyleCTBeHHbIC OMMOKHN, HE MOXKET MOKa3aTh
MHTEIJIEKTyalbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/JA0BJIeTBOPUTEILHO» (1 6ai) — oOyJaronuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCHPOM3BEIACHUS U OO0BsICHEHHWs HHPOPMAIMKM, HE MOXET I0Ka3aTh
MHTEJUICKTYaJIbHbIE HABBIKU PEIIEHUS! TPOCTHIX 3a/1a4.



