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PaGouas nporpamma coctarinena Ha ociose ®I'OC BO - Gakanasprat no HanpasIeHHIO
noarotosky 22.03.02 Metannyprus (npukas MuroGprayku Poccun ot 02.06.2020 1. Ne 702)

PaGouas nporpaMMa paccMoTpeHa i o200pena Ha saceaanuu kadenps, Meranaypriu i
XHMHYecKkix TexHonoruii 08,02.2023, nporokon Ne 5 /

3as. kadenpoit AN A C, Xapuenko

PaBouas nporpamma oaobpena Meroamueckolt xommccumed MMMuM 09.02.2023 r.
nporokon Ne 5 ,

Mpencerarems . A.C.CasuHoB

Pabowas nporpaMma cocTanieHa: /7 ‘ ST

cr. npenosasarens kapeaps MuXT, / ‘, 77 C.B.IOmuna

Peuensenr: i!
nonerT Kadenpst TCHCA, kaH1L. TeXH. HayK [f/% - H.B.IMorypko




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yuyeOHOM rofy Ha 3acejaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peamsanuu B 2027 - 2028
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTypruu ¥ XUMHYECKHX TEXHOIOT Ui

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbto ocBOeHUS AUCUUIIINHBI «DU3nUecKast XUMUS SIBISIETCS:

JOCTHXKEHHUE BO3MOKHOCTH OMUCHIBATh BPEMEHHOMU X0]1 XUMHUYECKUX
(GU3UKO-XMMHUYECKUX TIPOIECCOB HAa OCHOBE KCXOJHBIX CBOMCTB CHUCTEM M BEIIECTB HX
COCTABJISIIOLIUX, & TAK)KE KOHEYHBIN PE3yJIbTaT COOTBETCTBYIOIIMX IIPOLIECCOB.

2 MecTo TMCHHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO MPorpaMmMsbl

HucuuruinHa @usnueckass XUMUS BXOJUT B 00s3aTeNbyl0 4YacTb y4eOHOro IjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

OO01mas 1 HeOpraHUYECKask XUMUS

WNudopmarrka 1 MHGOPMALIMOHHBIE TEXHOJIOTUU

duznka

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMIUIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

MarepuanoseeHue

AHanus yucioBoi HHPopMauu

MonenupoBaHue MPOLECCOB U 0OBEKTOB B METAJLITYPTrUU

TexHonorus npon3BoACTBa KOKCa

duznyeckas XUMUS MUPOMETAIITYPTUUECKUX ITPOLIECCOB

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

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00y4eHu s

B pesynbrate ocBoeHHS AUCHUIUTUHBI (MOIyss) «DPu3ndeckas XUMUS) 00YJarOUUiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMIIETeHLIUAMU:

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

OIIK-1 Crnocoben pemath 3ama4u NpoGECCHOHATBHOW ACSITENBHOCTU, MPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHUECKOTO aHaJIN3a, €CTECTBEHHOHAYYHBIE 1 OOIIIEMH)KEHEPHBIE 3HAHHS

OIlIK-1.1 Hcnone3yeT ecTeCTBEHHOHAY4YHbIE 3aKOHBI M INPUHLUIIBI NPU PELICHUH
IIPAKTUYECKUX 3a7a4

OIIK-1.2 Pemaer crangaptHele mpodeccuoHaNbHBIE 3aJaud ¢ [PUMEHEHHEM
O0IIEMH)KEHEPHBIX 3HAHUI

OIIK-1.3 [Ipumensier METOABl MOJENIMPOBAHMS W MAaTEMaTHYECKOrOo aHalu3a AJis
pelieHus 3a7a4 TEOPETUYECKOr0 U MPHUKJIAIHOTO XapakTepa




4. CTpyKTypa, 00b€M U cotepkaHne TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padorta — 106 akaj. 4yacos:
—aynuropHas — 102 akaj. 9acos;

— BHEAyJIUTOpPHAs — 4 aKaJI. 4acoB,

— caMOCTOsITeNIbHAS paboTa — 2,3 aKajl. 9acos;

— B (popme npakTraeckoit moarotroBku — 0 aka. yac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac
d)opMa ATTECTAallUH - DK3aMCH
AynutopHas g e
. KOHTaKTHast paboTa E =z dopma TeKyero
s X Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) == A y p Kon
g & ©| caMOoCTOATENEHON YCIIEBaEMOCTH U
JIACIMTUTHHBI 5 B . KOMITETCHIIUH
@) 25 paboTsl MPOMEKYTOTHON
Tex. mab. | mpaKT. z'9 aTTecTaluu
3aH. | 3aH. [Q &
1. Pazmen 1. Ilpeamer wu
METOIBI, IOHATHA U 3aJayd
(hu3nUecKol XUMUK
IloaroroBka k
naboparopHoOn
pabote Nel,
pabota c
6ubnuorpaduuec
1.1 XuMuueckast KHM MaTepHaam, OIIK-1.1,
JlaGoparopHast pabora
TepMOJMHAMUKA. 3aKoHbI| 2 6 2 6 MOATOTOBKA K Nel. VETHELH ONDOC OIIK-1.2,
TePMOTUHAMHUKH. BeIonHenuo PI'P o Y poc. OIIK-1.3
Nel
«TepmomHamMude
CKUH aHamu3
XHUMHYECKUX
peakuuin
HWroro no pazaeny 6 2 6
2. Pazmen 2. Xumuueckoe u
(a3oBoe paBHOBECHE
21 Koncranra
ITonroroBka k
XMMHYECKOTO .
. naboparopHoii | JlaboparopHas pabora
paBHOBeCHsI, €e CBOICTBa, .
pabote Ne2, No2, ycTHEIi ompoc,
CIOCOO0BI BBIPAXKEHHS. OIIK-1.1,
pabora c cnaya PT'P Nel
Hamnpasnenue mnponeccos| 2 8 12 8 2 .| OIIK-1.2,
oubnmmorpadpuyec |«TepmoauHaMuIecKuit
B U30TEPMUYECKUX OIIK-1.3
KHM MaTepuallaMi.| aHalIn3 XUMHUYECKUX
YCIIOBHSX, M30TepMa o .
S — Bant-Todda. OJITOTOBKA K peakImii»
otuety o PI'P 1.
YpaBHeHHe n300apbl
Wroro no pazaeny 8 12 8 2
3. Pazpmen 3.
TepMmoauHamMuueckass — TEOpHs
pacTBOpOB
3.1 CrnocoObl BhIpaKeHHS IToaroroBka k
cocTaBa PacTBOpOB. JTabopaTOPHOI OIMK-1.1
WneanbHebie, peabhble| 6 6 6 pabote Ne3, JlaGoparopHast pabora Ol'[K-ll 2’
pactBophl. 3akoH Payns, pabora ¢ Ne3, ycTHblIif onpoc OHK-ll 3'
3akoH ['eHpu.DKcTpakius oubnuorpaguyec '
Y 3aKOH PacIpeeNICHus.. KUM MaTepuagaMu
Hroro no pazneny 6 6 6




4, Pasgen 4.
COCTOSTHUS
JIBYXKOMITOHEHTHBIX CHCTEM

Junarpammel

41 IIpaBuno ¢as. IloaroroBka k
CriocoOsI MTOCTPOCHHUS nabopaTtopHoOn

OIIK-1.1,
JUarpamMm cocrosHus. 6 8 8 pabote Ned, Jlab6opaTopHas pabota OIK-1.2
Tumst JuarpamMmm pabota c Ned, yetHbIit ompoc. OIK-1 3’
COCTOSIHUS JBOMHBIX 6ubmuorpaduuec '
CIIIaBOB. KHM MaTepHaIaMH
Htoro no pazaeny 6 8 8
5. Pazgen 5. Xummueckas
KHHCTHKA
5.1 OcHoOBBI (opManbHOM
KUHCTHUKH. 3akoH IToxroroBka K
JIEHCTBYIOIINX Macc, nabopatopHoOn OMK-1.1
KomeTanTa - - CKOPOCTH| 5 8 6 6 0,3 padore Je3, VYerHEIi onpoc OIIK-1.2,
peakuuu, e€ CBOWCTBa, pabora ¢ OIK-1.3
ompeneneHue.  Peakium oubnuorpaduyec
Pa3INYHBIX MOPSAKOB, HX KM MaTepuaIaMH
KHHCTHKA.
HWroro no pazneny 8 6 6 0,3
Hroro 3a cemectp 34 34 34 2,3 9K3aMeH
Htoro no aucuumiinae 34 34 34 2,3 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OOpa3oBarenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAs MOAEIb 00pa30BaTEIbHOIO Ipolecca,
CHCTEMHO OIIpeaeIstonmas CTPYKTYpY M COAEp)KaHUE JEsITeIbHOCTH OOEHX CTOPOH 3TOTO
nporecca (IpernojaBaTenss M CTYAEHTA), HMMEIOLIAs LEIbI0 JOCTH)KEHUE IUIAHUPYEMbIX
pe3yibTaToOB C TMOMPABKOM HAa WHAMBUAYyalIbHbIE OCOOCHHOCTH €ro  y4acTHUKOB.
TexXHOJOrMYHOCTh Y4EOHOIo Ipolecca COCTOMT B TOM, 4TOOBI caenaTh Y4eOHBIH Ipolecc
MOJTHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU IIpU3HAKaMU 00Pa30BaTEIbHON TEXHOJOTHH B €€ COBPEMEHHOM IIOHUMAHUU
SIBIISTFOTCSL:

— JieTalbHOE ONMCaHUe 00pa30BaTENIbHBIX LIEeH;

— TMO3TanmHOe omnucaHue (MPOEKTUPOBAaHME) CIOCOOOB JOCTMDKEHHUS — 3a/aHHBIX
pe3yabTaTOB-LIENEH;

— HCIIOJIb30BAaHHE OOpaTHOM CBSI3M C LENBbI0 KOPPEKTUPOBKU 00pa30BaTENLHOTO
nporecca;

— TapaHTUPOBAHHOCTH JOCTHTAEMBIX PE3yIbTaTOB;

— BOCIPOM3BOJIMMOCTh 00pa30BaTEIbHOIO Mpolecca BHE 3aBUCHUMOCTH OT MacTepCTBa
Ipero1aBaTeds;

— ONTUMAJIBHOCTB 3aTPauyUuBaEMbIX PECYPCOB U YCHIIUH.

Peanm3anus KOMIIETEHTHOCTHOTO MOAXOA MPEIyCMaTPUBACT UCTIOIH30BAHNE B YI€OHOM
npolecce AakTHUBHBIX W HHTEPAKTHBHBIX (OpPM NpPOBEAEHUS 3aHATUH B COYETAHUU C
BHEAYIMTOPHOU PabOTOH ¢ 1ebI0 GOPMUPOBAHUS B PA3BUTHS MTPO(ECCHOHATLHBIX HABBIKOB.

TpaauuuonHele 00pa3oBaTelbHblE TEXHOJIOIMH OpPUEHTHPYIOTCS HA OpraHU3alLUI0
00pa30BaTeNbHOTO  TPOLIECCa, MPEANOJNATAIONIYI0 TMPSAMYIO  TPAHCISIUIO 3HAHUH  OT
npenojiaBaTesns K CTyIeHTY (IIPEeUMYIECTBEHHO Ha OCHOBE OOBSICHUTENbHO-UIUTIOCTPATUBHBIX
METOJI0B 00y4eHUs1). YueOHas AeATeIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBUSX, KaK IPABUIIO,
PENpOIYKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAIUIIMOHHBIX TEXHOJIOTHIA:

WudopmanmonHass JeKIUs —  [OCIENOBaTeIbHOE  HW3JIOKEHHWE Marepuaia B
JUCLUIUIMHAPHOM JIOTHMKE, OCYIIECTBISIEMOE MHPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT MpernoaaBaTesl).

JIaGoparopHas paboTa — opranu3anus y4eOHoi paboThl ¢ peallbHBIMU MaTepHaIbHBIMU U
WHPOPMALIMOHHBIMA O0BEKTaMH, OJKCIIEPUMEHTaJIbHAs paboTa ¢ aHaJOrOBBIMH MOJCIISIMH
peabHBIX OOBEKTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI padoThl 00y4arommXxcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs IPOMEKYTOYHOM aTTecCTAMN
[IpencraBieHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUITHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypA:

l.bokmreiin b. C. ®dusnueckas XuUMusa: TEPMOAMHAMUKA M KUHETHKA [DJIEKTPOHHBIN
pecypc] : yuebnoe nocobue / b. C. bokmreitn, M. . Mennenes, 0. B. [ToxBucHeB. — DJIEKTPOH.
maH. — MockBa . MHUCHUC, 2012. — 258 ¢ — Pexum gocryma:
https://e.lanbook.com/book/47443

2. dusnueckast xumus . yuednoe mocodue / 2. B. Tonpauna, C. I1. Knoukosckwii, H. O.
CeunukoBa u ap. ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : un., quarp.,
rpad., Tadm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true - MakpooObekT. - TeKcT: 3MeKTpOHHBIA. - MMeercss medyaTHBIN

ammamnT



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) JlonoJiHUTE IbLHASA JIATEpaTypa:

1. Xumudeckasi KHHETHKA M aJCOPOIIHsI: METO. YKa3aHUs ISl CTYJACHTOB 10 JUCIUTUIMHE
"Ousuueckas xumus" / [D. B. drwonpauna, C. I1. Kmoukosckuii, H. 0. CBeunukoBa u ap.] ;
MI'TY. - Marauroropck : MI'TY, 2013. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutys.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123
436/1258.pdf&view=true - MakpooObekT. - TeKCT : 3IeKTpOHHBbIA. - CBEICHUS TOCTYITHBI
takke Ha CD-ROM.

2. TopukoB, B.M. OcHoBbl ¢usuueckort xumuu : y4eOHuk / B.W. Topmkos, N.A.
Ky3nemoB. — 6-¢ m3n. — Mocksa :© Jlaboparopusi 3nanmii, 2017. — 410 c. — ISBN
978-5-00101-539-0. — TekcT : anexkrpoHHbli // JlaHb : 3JIeKTPOHHO-OMOIHOTEYHAST CHCTEMA. —
URL: https://e.lanbook.com/book/97412

B) MeTouuecKkue yKazaHus:

1. JTabopaTopHbIi MPAKTHKYM 10 (PU3NIECKON XUMHH : YIeOHO-METOInYECKoe ocodue /
A. H. Cmupnos, H. 0. Ceeunukosa, C. B. FOnuna, 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. - Tekct : 3neKTpoHHBIH. - CBEICHHS IOCTYITHBI
taxxe Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenosanue .
0o Ne morosopa CpoK IeWCTBHS TUIICH3UH
MS Office 2007 |\ 135 1 17.09.2007 GeccpotHO
Professional
7Zip CBOOOJTHO 0eccpoyvHO
FAR Manager [cBoGoaHO 0eCcCpovHO
IMpodeccnonaibHbIe 6a3bl JAHHBIX M HH(YOPMAIHOHHDbIE CIIPABOYHbIE CHCTEMbI
HaspaHue kypca Ccblika
OnektpoHHbIe pecypcbl ondmmorekn MI'TY [https://magtu.informsystema.ru/Marc.html?local
nM. I'.1. HocoBa e=ru
denepanbHOE roCyIapCTBEHHOE
orokeTHoe  yupexaenne «Denepanpubiit| URL: http://wwwi fips.ru/
HHCTUTYT OPOMBIIUICHHOM

ITouckoBas cucrema Axkagemusi Google

(Google Scholar)

Hammonansaas

uHpopManmonHo-ananuTuueckas cucrema|URL: https://elibrary.ru/project_risc.asp

— Poccuiickuii WHJIEKC HAy4YHOI'0O
9 MaTepuaJIbHO-TeXHHYECKOe 00ecreueHue TUCIUIIIHHBI (MOTYJIs1)

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

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKoe o0OecrieueHume JUCHUIIIINHBI BKJIIFOYACT:


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
https://magtu.informsystema.ru/Marc.html?locale=ru
https://magtu.informsystema.ru/Marc.html?locale=ru
http://www1.fips.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

1. Yuebnas ayautopus Ui IPOBEICHUS 3aHATUHN JIEKIIHOHHOTO TUIIA OCHAIIIEHA!

- TEXHUYECKMMH CPEJICTBAMU OOYUEHMs, CIyXallUMH JUIsl MpeACTaBIeHUs y4eOHOH
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 000pYI0BAHUEM:

- J1abopaTtopHOe 000pynoBaHHE (yCTAaHOBKA AJIS ONPEAEICHUE MHTErpaJbHON TEIIOTHI
pacTBOpPEHUs COJIH; yCTAaHOBKA JIJIS OTIpeieieHust KO UIMEHTa pacipeeseH s );

- CIELMAIN3UPOBAHHON MEOEIBIO.

3. YuebHas ayquTopus Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIIECHA!

- KOMITBIOTEpHOI TexHHKO# ¢ maketom MS Office, ¢ mogkitouennem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

4. ITomerieHue 17151 CaMOCTOSATENIbHOM pabOThl OCHALIEHO:

- KOMITBIOTepHOI TexHKKO# ¢ maketom MS Office, ¢ moakiroueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue A XpaHeHHsT W NPO(UIAKTUYECKOIO OOCIyXKHBaHUA Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIELMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMU JJIs XpaHeHHsl y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl PEMOHTA yueOHOro 000py10BaHUs;

- ikadamu Ui XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



Ipuioxkenne 1
6 Y4eOHO-MeTOAMUYECKOE OOecTIeYeHHe CAMOCTOSITeIbHOMH PadoThI 00yYaloIIUXCsl

ITo mucnmmmbe «®Pusudeckas XUMUS» NPELyCMOTPEHA ayJUTOPHAs U BHEAYAUTOpHAas
caMocCToATeNIbHAs PadoTa 00yJarOIIHXCSL.

CamocrostenbHas pabora no aucuuiuinHe «®Du3nueckas XHMUsS», HaNpaBICHHAs Ha
yriryOeHue 1 3aKkperieHue 3HaHUH CTYIEHTa, Ha pa3BUTHE MPAKTHUSCKUX YMEHUH, BKIIIOYAET B
cels cremyronye BUabl padboT:

- paboTa C JEKIMOHHBIM MaTepHaJIOM;

- U3y4YCHUE TEM, BBIHECEHHBIX Ha CAMOCTOSITEIILHYIO IIPOPAOOTKY;
- BBIIIOJIHEHUE JOMAITHUX WHIMBUIYaIbHBIX 33 JaHUH;

- IOJITOTOBKA K JJa00paTOpHBIM paboTam;

- HOATOTOBKA K IK3aMEHY.

Ilepeuenv nadopamopnuix paoom

1. Ompenenenue HHTErpaibHON TEIIOTHI PACTBOPEHUS COJIU

2. V3yuenue paBHOBECHs peakIK B3aMMOAEHCTBHSI TBEPIOTO yIJIepoa ¢ €ro TMOKCHI0M

3. Tperuit KOMIIOHEHT B IBYXCJIOWHOM JKUIKOCTH

4. TlocTpoeHue nuarpaMMbl COCTOSIHUS IBYXKOMIIOHEHTHON CUCTEMBI C 3BTEKTUYECKUM
IIPEBpaLICHUEM

JOMAIIHEE PACYHETHO-TPA®MYECKOE 3AJIAHUE Nel
«TepMoauHAMH4YeCKHH aHAJIM3 XUMHUYECKUX pPeaKkuuinn

HccaenoBanue 1

Jlnst peakiiuy BBIIOJHUTD CIICTYIOLIEE:
1.1.CocTaBUTh ypaBHEHHE 3aBUCHMOCTH OT T€MIepaTypbl BEJIMYMHBI TEMI0BOro 3ddexra aAHr =
f(T) u usmenenus sutpornuu AS° = f(T).
1.2.Berauciuts BenmuuuHbl  ACp, aH%r | AS°%;, aG°r m InK, npm Heckompkux Ttemmeparypax,
3HAYEHHS KOTOPBIX 3a/IaI0TCS TEMIIEPAaTypPHBIM HHTEPBAJIOM U IIaroMm Temreparyp. [lorxydenHsie
3HAYEeHUS UCIIOJIB3YIOTCS IpH MocTpoeHUH rpadukoB B koopanHaTax ACp—T; aHr—T; aS%—T,;
AG®: — T u InK, — UT.
1.3.Iloas3ysce rpadgukom InKp — 1/T , BeiBecT npudnamxenHoe ypapHenue suja InK, = A/T + B,
rae A, B — nocrosiHHbIe.

HccaenoBanue 2

2.1. Ucnonw3ys npaBuio ¢a3 ['nb6ca, 11 paccMaTpuBaeMoOl CUCTEMBI OIIPEEIUTh KOJINYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCJIO CTETIEHEW CBOOOIBI.

2.2. Onpenenutbh BO3MOKHOE HAIIPABJIEHUE MTPOTEKAHNS MUCCIEAYEMOM PEAKIIMN U PAaBHOBECHBIN
coctaB razoBoil (a3l npu gaBnenun (klla) u temmeparype (K). Ilpu pemenun 3amauu
UCITOJIb30BaTh BBIBEIEHHOE B HccienoBaHuM 1 smnupuyeckoe ypaBHeHue InKpy=A/T+B wu
JIaHHBIE 00 UCXOJIHOM COCTaBE ra30BoM (pa3bl

2.3. YCTaHOBUTBH HAIpaBIECHHE CMEILIEHUS COCTOSHUS PAaBHOBECHUS pacCMAaTPUBAEMOM CHCTEMBI
pu:

a) YBETMUEHUH JIaBJICHUS (TIOCTOSIHHAS TEMIIEpaTypa);

0) yBeJIMYEHUH TeMITEpaTyphl (IIOCTOSIHHOE J1aBJICHUE).

Cnucok 6onpocog 0na ycmnoz2o onpoca:

1. OcHOBHBIC MOHATHS TEPMOIMHAMUKH.
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10.
11.
12.

13.

14.
15.
16.

17.
18.

19.

20.

[TepBbrii 3akoH TepMoauHamMuku. [loHsTre o TeroBoM 3ddekre, TEmIoTh 00pa3oBaHUs,
TOpEHUs1, pacTBOpeHus, (pa30BbIX NpeBpaiieHuii. 3akoH ['ecca. Pacuers! mo 3akony I'ecca.
BnusiHue Temneparypsl Ha TEII0OBOH 3P eKT.

3akon Kupxroda. Pacuets! TernoBbix 3¢ dekroB no 3akony Kupxroda.

BTopoii 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue (QyHKUUM, XMMHUYECKMH NOTEHLMaN, OOIIME YCIOBHS PAaBHOBECHS
cucreM. OHepruss ['mG6ca u sHeprus I'enbmronpua Kak KpUTEpPHUH, ONpEAEISAIOIINE
HaIPAaBJICHUE U NIPEAEI IPOTEKAaHUS IIPOLIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.

[TonsTue o ha30BOM paBHOBECHH, OCHOBHBIE OnpeeneHus (azoBoro paBHoBecus. [IpaBuiio
¢a3 'n60ca, ero npumMeHeHue.

dazoBoe paBHOBECHE B OJIHOKOMIIOHEHTHBIX CUCTEMAX. VYpaBHeHue
Knaysuyca-Kianeitpona, pacueTsl OCHOBAHHBIE HA TOM yYpaBHEHHUE.

VYcnoBusi XUMUYECKOTO paBHOBECHA. 3aKOH JEHCTBYIOLIUX MacC (TEpMOIUHAMUYECKUN).
KoHcTaHTa XMMHY€ECKOrO paBHOBECHSL.

Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B FETEPOIr€HHBIX CUCTEMAX.

Bnusinue temniepaTypbl Ha KOHCTaHTY PaBHOBECHS.

Hanpasienue peakuyii B 3aKphITBIX CUCTEMaX. Y PAaBHEHUE U30TEPMbl XMMUUYECKOM peaKklun
Bant-Todda, ee mpakruueckue NpuiIoKeHHS. YpaBHEHHE H300apbI-M30XOPHl PEaKIUH.
MeTto/1bl pacueTa KOHCTAHTbI pABHOBECHSI.

IIpaBuno Jle-lllarenbe, ero mpakTU4eCKOe NpUMEHEHUE. BiusiHre NaBIICHHUS Ha MOJ0KEHUE
paBHOBecHsl. PeanbHble ra3pl. OnucaHue peajibHbIX T'a30B C MCIOIb30BAaHUEM BUPUAIBHBIX
ypaBHeHui. Temmneparypa boiuis. Cwbicn BHUpHATIbHBIX KO3((UIMEHTOB. YpaBHEHUE
Ban-nep-Baanbca. Dddexr Jxoyns — Tomncona. Temmneparypa unepcuu. CkuxeHue
ra3os.

Onpenenenue noHATHS “pacTBOp”. CIOCOOBI BBIPaKEHUS COCTaBa PaCTBOPOB.

Brausinue pa3nuuHbIX GakTOpOB Ha PaCTBOPUMOCTD.

Mopnenu pacTBOpOB: HjealibHbIe (COBEPILIEHHBIE) 1 OECKOHEUHO pa30aBIIEHHbIE PaCTBOPHI, UX
OTJIMYME OT pEaIbHBIX PACTBOPOB.

3axonbl Payns u I'enpu. [lapuunanbHbie MOJISpHBIE BEIMYUHBL, UX ONPECIIECHUE.

CpolicTBa pa30aBiICHHBIX PacTBOPOB HE 3JIEKTPOJNUTOB. [laBieHue mapa HaJ pacTBOPOM,
TEMIIEpPAaTypa KUIIEHUA U 3aMep3aHusi. OCHOBHBIE TOHATHS XUMUYECKOW KMHETUKH.
Crioco6b! onpezieNieHHst CKOpocTH peakiuu. PopMaabHas KMHETHKA TOMOTEHHBIX PEaKLUH.
3akoH aeWcTByronMx macc. Ilopsaku peakuuii U UX MOJEKYJIIpHOCTh. Peaknuu nepsoro,
BTOPOTO U N-TO NMOPsAKOB. KMHeTHueckne ypaBHEHUS sl pEaKIMi pa3IMYHBIX MOPSAKOB.
ITepuon nomynpeBpamenusi. KoHcTaHTa CKOPOCTH pEakivu, €€ CBOMCTBA, Pa3MEPHOCTH U
omnpezeneHus. Meroabl oIpeaeneHUs Mopsaka peakuuud. [loBepXHOCTHOE HATSKEHUE,
METO/IbI €r0 U3MEpEeHUs. AJICOPOIHS, OCHOBHBIE TIOJIOKEHUS U YPAaBHEHUSI aJICOPOIIHH.



IIpuaoxenne 2

OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEEHUS MPOMEKYTOUYHOM aTTeCTAllUN:

Ko
A WMHanKaTop KOCTUKEHNUS KOMIIETEHIIUN OueHouHblE CpecTBa
UH/IMKaTOpa
OIIK-1 Crnocoben pemarh 3aaa4d  NPO(PECCHOHANBHOM JEATENBHOCTH, TPUMEHSS METOAbl MOJEIMPOBAHUS, MaTeMaTHYECKOro aHalu3a,

CCTCCTBCHHOHAYYHBIC U O6H.I€I/IH)KeHepHBIC 3HaHUA

OIIK-1.1

I/ICHOJII)?;yeT C€CTCCTBCHHOHAYYHBIC 3aKOHBI 1
INpUHOUIIBI IIPpU PCHICHHHN IPAKTHYCCKHX
3aga4

HpHMepHLIC BOIIPOCHI K 3K3aMCHY:

1.
2.

o ok w

OCHOBHBIE TOHSTHS TEPMOJUHAMUKH.

IlepBorii 3akoH TepMoauHaMuku. [loHsTHE O TerIOBOM O>(QeKTe, TEmIoThI
o0Opa3oBaHWs, TOPCHHUS, paCTBOPEHUS, (Da30BBIX MpeBpaiieHuii. 3akoH ['ecca. Pacuetsr
1o 3akony I'ecca.

Bnusiare Temrmiepatypsl Ha TEIUIOBOM 3P HEKT.

3akon Kupxroda. Pacuets! TernoBsix 3¢ ¢dektoB no 3akony Kupxroda.

BTopoli 3aKk0H TEpMOJIMHAMUKH.

Tepmonunamuyeckue (QyHKIWMM, XUMHYECKUHA TOTEHIMANT, OOIIME  YCIOBHS
paBHOBecHsl cucTteM. DHeprusi [mbb6ca m sHeprus ['eapbMmronblia Kak KpUTEpHH,
ONPEIEIAIONINE HAIIPABICHUE U MPEET IPOTEKAHNS IIPOLECCOB B HEU30JIUPOBAHHBIX
CUCTEMAX.

[lonsTe o ¢pa3oBOM paBHOBECHM, OCHOBHBIE ONpeeseHUs (a30BOro paBHOBECHSI.
[IpaBuio ¢a3 ['n66ca, ero npuMeHeHue.

@da3oBoe  paBHOBECME B OJHOKOMIIOHEHTHBIX  CUCTEMax. Y paBHEHHUE
Knaysuyca-Knanelipona, pacyeTsl OCHOBaHHBIE Ha 3TOM ypaBHEHHE.

Ycnosus XUMHYECKOT O paBHOBECHSI. 3aKoH NENCTBYIOIINX Macc
(TepmoauHamMuueckuii). KoHcTaHTa XUMHUUYECKOTO paBHOBECHS.

10. BI/I)II)I KOHCTAHT paBHOBECHUA. PaBHOBecus B reTCPOTrCHHBIX CUCTEMAX.




Kon

I/IH,I[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

MHAMKATOpa

11. BuusHue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHSI.

12. HampaBneHnue peakuuid B 3aKpBHITBIX CHCT€Max. YpaBHEHHE U30TEPMbl XUMHUYECKOM
peakuun  Bant-I'opda, ee  mpakruueckue — NPWIOKEHUS.  YPaBHEHHE
1300apbI-U30X0phl peakuu. MeToibl pacueTa KOHCTaHThI pAaBHOBECHSI.

13. TIlpaBuno Jle-lllatenbe, ero mpakTuueckoe NpUMeHEHWE. BiusHue naBiIcHUS Ha
I10JIO)KEHHUE PABHOBECHS.

14. Omnpenenenue nousTHA “pacTBOp”’. CrIOCOOBI BBIpaXKEHHS COCTaBa PACTBOPOB.

15. BnmsHue paznuuHbIX (PaKTOPOB HA PACTBOPUMOCTD.

16. Moxenu pacTBOpPOB: HJCAIbHBIE (COBEpIICHHBIE) W OECKOHEYHO pa30aBlICHHBIC
PacTBOPBL, UX OTIIMYHE OT pealbHBIX PACTBOPOB.

17. 3axonsl Payns u 'enpu. [lapunanbHbeie MONISIpHBIC BETHUUHBI, UX OMpPEIEICHUE.

18. CsnoiicTBa pa30aBICHHBIX pACTBOPOB HE dIEKTpoauTOB. J[laBieHue mapa Hal
pacTBOpOM, TeMIEpaTypa KUICHUS U 3aMep3aHusl.

OIIK-1.2 Pemaer cranpapTHble mpodeccuoHalbHbIE | 3a1a9u IS CAMOCTOSTEIFHOTO PEIICHUS:

3a/la4l ¢ MPUMECHEHHEM OOIICMHKCHEPHBIX
3HaHUH

1./IBa rpamma Bo3ayxa n300apHO HArpeBarOT OT HYJSA 10 OAHOTrO Trpamayca Llenscust mpu
nasnenuu 1 atMocdepa. InotHocTs Bosayxa mpu 0°C coctasnser 0,00129 r/cm®. Haiimute
paboTy paciupeHus.

2. Yemy paBHO W3MEHEHHE HHTPOIMHU MpH Iepexoie | Mois a3oTa M3 COCTOSHMUS,
COOTBETCTBYIOLLIETO  HOPMAaJbHBIM  YCJIOBHUSM, B  COCTOSIHME, COOTBETCTBYIOIIEE
cTaHmapTHeIM ycnoBusM, ecnu Cp = 7/2 R. Oxapakrepusyiite crnocoObl mepenadyu
B3aWMHOTO BJIMSIHUSI aTOMOB B OPTaHUYECKUX MOJIEKYJIaX.

3. B razosoii cmecu, cocrostei u3 CO, H2O, Ho u CO2 , e kaxxmoro rasa ObUIO B3SITO IIO

OJIHOMY MOJIIO, TTPOTEKAET pPEaAKIUs CSdEFL2E< Y Yo moreii CO; B

coctostHUM paBHOBecHs paBHO 0,16. HaliTu KOHCTaHTY paBHOBECHS pEaKLUH.
4. Ilpu cuHTe3e amMmmuaka npotekaeT peakius: 3Har) + Nory = 2NH3(r. [Tpu 298 K mis sToi




Kon

I/IH,I[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

WHJUKaTOpa
peaxmun Kp = 6 + 10°, a Arl_gge\ud): - 46,1 xJlx/mMonb. OueHUTH TeMIleparypy, npu
KOTOpPOW KOHCTaHTa PaBHOBECHUS peakluu OyaeT paBHa 1, momaras 4To TETUIOBOH A ekt
MPAKTUYECKH HE 3aBUCUT OT TEMIEPATYPHI.

OIIK-1.3 [Ipumensier MeToAbl MOJENMPOBAHUS U | 3alaHUE HA PElIeHUe 3a1a4 13 TPOodeCCHOHATLHON 00JacTH (JOMaIIHee UHANBUIYaIbHOE

MaTEMaTU4eCKOro aHajau3a Uil pPelICHHS
3aa4  TEOPETUYECKOTr0 W  IPUKIIATHOTO
Xapakrepa

3a/1aHKe)
HUccaenoBanme 1

Jlnst peakuyy BBITIOJHUTD CIIEyIOLIee:
1.1.CocTaBuTh ypaBHEHHE 3aBUCHMOCTH OT TEMIIEPATYPhl BEIUMYHHBI TEIUIOBOTO (P deKTa
AH®; = f(T) u usmenenus suTponuu aS°: = f(T).
1.2.Beruncnuts BenuuuHbl  ACp, AH®: AS°;, aG°ru InKj npu HeckonbKkuX —TemmepaTtypax,
3HAUEHHS KOTOPBIX 33JalOTCSI TEMIIEPAaTYPHBIM HMHTEPBAIOM M IIarOM TEMIIEpaTyp.
[Tony4yeHHbIe 3HAUEHHSI HCIIOJIB3YIOTCS MPH TOCTPOCHNUHU TpaukoB B KoopanHaTax aACp—
T; AH = T; aS%: = T; aG° — T n InK, — 1/T.
1.3.ITone3ysich rpadukom InKp — 1/T , BeIBecTH npubiaMkeHHOe ypaBHeHue Buja InK, =
A/T+ B, rtne A, B—1nocTossHHBIE.
HUccaenoBanue 2
2.1. Wcnonb3ys mpasmwio a3 ['mbGOca, s paccMaTpuBaeMON CHCTEMBI OIPENEITUTH
Kom4ecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETICHEH CBOOOIBI.
2.2. OmpenenuTh BO3MOXHOE HampaBiIeHUE MPOTEKAHUS UCCIEAYyeMON peakuuu Hu
paBHOBECHBIN cocTaB Tra3oBoil ¢a3el npu aasnenun (klla) m temmeparype (K). Ipu
pEeLIeHUH 337]a4yl NCII0Ib30BATh BHIBEJACHHOE B HCCIIEIOBAHUN 1 SMIIUpHUYECKOe ypaBHEHHE
InK,=A/T+B u nanuslie 06 UCXOAHOM COCTaBe ra30BOM (hazbl
2.3. YCTaHOBUTHb HampaBj€HHWE CMELICHHUS COCTOSIHMS PaBHOBECHsI paccMaTpuBaeMOn
CUCTEMBI TIPH:




Kon
AHAMUKATOpPa

I/IH,I[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

a) YBEJIMUEHUU JaBJeHus (IIOCTOSIHHASI TEMIIEPATypa);
0) yBEJIMYEHUH TEMIIEPATYPHI (IOCTOSIHHOE JTaBJICHUE).




0) Ilopsimoxk mnpoBedeHUSs TNPOMEKYTOYHON AaTTecTAllMU, IOKA3aTeJM W KPUTEPHH
OLlCHUBAHMWSL:

[lpomexxyrounast —arrectanus 10 JAucHMIUIMHE «DHU3MYecKas XUMHA»  BKIIOYACT
TEOPETUYECKHE BOTIPOCHI, O3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00yYArOIIMMUCS 3HAHUH, U
NPaKTUYECKHE 3a/aHusl, BBIBISIOIINE CTENEeHb CHOPMUPOBAHHOCTH YMEHUI W BIaJCHHH,
IpOBOIUTCA B (hOpME IK3aMeHa.

DK3aMeH M0 JaHHOW NWCIHIUIMHE TMPOBOAMUTCS B YCTHOH (opMe MO 3K3aMEHAIMOHHBIM
Ouieram, KaXXJIblil U3 KOTOPBIX BKJIIOUAET 2 TEOPETUUECKUX BOIPOCA U 33]a4a.

Iloxazarenu u KPUTCPHUHA OLICHUBAHUA IK3aMEHaA:

— Ha OLICEHKY «OTJHYHO» (5 0amioB) — oOy4arouiuiicss 1eMOHCTPUPYET BBICOKHMI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHMYeCKoe U TIy0OKoe 3HaHue
yueOHOro Marepuaia, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOJIHO OIEpUpyeT
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYaLUSIX TOBBIIIEHHOMN CIIOKHOCTH.

— Ha OIIEHKY «xopomo» (4 Oamna) — oOyyarouiuiicss AEMOHCTPUPYET CpPEIHUN YPOBEHb
c()OPMUPOBAHHOCTH KOMITCTEHII: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHBIC OMMOKH, HETOYHOCTH, 3aTPYAHCHHUSI ITPU aHATUTHYECKUX OTIEPaIUsiX, IEPEeHOCe
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYaIUH.

— Ha OIIEHKY «y/0BJIETBOPUTEJbHO» (3 Oamia) — oOyJarouuics 1eMOHCTPUPYET TOPOTOBBIN
ypOBEHb CHOPMUPOBAHHOCTH KOMITETEHITUI: B X0JI¢ KOHTPOJIBHBIX MEPOIPHITHHA JOITYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWW, YMEHHH, HABBIKOB, OOy4Yaromuucs
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUS MPU OIICPHUPOBAHUN 3HAHUAMHU U YMCHUAMH IIPU UX
NIEPEHOCE HAa HOBBIC CUTYAIIHH.

— Ha OIIEHKY «HEeYA0BJIEeTBOPUTEILHOY (2 6aia) — 00yJaromuics JeMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTruuecKkoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIC OIMOKH, HE MOXKET IMOKa3aTh
MHTEJJICKTYalbHbIe HABBIKM PEIIEHUS POCTHIX 3a/1ad.

— Ha OLICHKY «HeY/JA0BJIeTBOPUTEILHO» (1 6ain) — oOyJaronuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCHPOM3BEIACHUS U OOBSICHEHUs HHPOpMAlMM, HE MOXET I0Ka3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS IPOCTHIX 3a/1a4.



