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PaGouas nporpamma cocrasiesa Ha ocHoe ®I'OC BO mno HanmpasieHHIO MOArOTOBKH
22.03.02 Metamnyprus (yposens GakanaBpuara) (npuka3 Muno6puayku Poccun ot 04.12.2015
r. Ne 1427)

XHMHYECKHX TeXHOIOIHH

PaGouas nporpamma paccMoTpeHa U 0100peHa Ha 3aceaHyH-Kadeapbl MeTamtypruu u
18.02.2020, mporokoi Ne 6 ézy

XA V4
& s A AAAN—
3aB. kadenpoit L~ -~ A.C. XapueHko

PaGouas nporpamma ogo6peHa Metoauueckoii komuccueit UMMuM
20.02.2020 r. npoToxon Ne 5 v -
IIpencenaress A.C. CaBuHOB

CornacoBaHo:

3ag. kadeapoit TexHonoruii 06paboTKu MaTEPHATIOB %7
A.b. Monnep

Pabouas nporpamma cocraBjieHa:
noueHT Kapeapsl MuXT, kana. TeXH. HayK

H.10.CBeunukoBa

1. npenozaasarens kadeapsl MuXT, C.B.lOauna

CHy
-
V4

nouent Kapeapel TCuCA, KaHa. TEXH. HayK W.B.ITonypko




Jlucr akTyasm3anuu padodeii nporpaMMbl

PaGougas mporpaMma nepecMoTpeHa, o0cyxkieHa i ofo0pena uis peanusanuu B 2020 - 2021
y4e6HOM rofy Ha 3acefanuu Kadeapsl MeTauyprud ¥ XMMHYECKHX TEXHOJIOTHHA

Tporokon ot 37 Wr N 7
3as. xadezapoit < A.C. XapueHko

Pa6ouas IporpaMma IepecMoTpeHa, 00CyKaeHa i o106peHa Juis peanusanuu B 2021 - 2022
yue6HOM rojty Ha 3acefanuy kKadenpsbl MeTaumypriau 4 XMMUYCCKHX TEXHOJIOTHH

[Tporokonm oT ___ 2 20 . Ne
3aB. kadenpoit A.C. XapueHko

Pa6ouas mporpaMma nepecMoTpeHa, o0cyx/ieHa i ogo0pena /urs peanmsanuu B 2022 - 2023
y4eOHOM oy Ha 3acemanuu kabeapsl MeTamTyprui i XMMHYECKHX TEXHOJIOTHH

IIporokonmor _ 20 1. Ne

3aB. kadenpoit A.C. Yapqe}uco

Pa6ouas porpaMma nepecMOoTpeHa, oocysKIeHa i oxobpena Juist peanusanuy B 2023 - 2024
y4eOHOM oy Ha 3acefaHud kadeapsl MeTamurypruu U XMMHYECKUX TEXHOJIOTHH

IIpotokom ot ___ 20 r. Ne
3aB. kadenpoit A.C. XapueHko




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enbro ocBOCHUS TUCHUTUIMHBI «DU3ndecKass XUuMHUsI» SBIISICTCS:

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

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

HNucnummuaa @usuveckass XUMHUS BXOJUT B BAapUATHBHYID YacTh Y4eOHOrO IUIaHa
00pa3zoBaTeIbHON MPOTPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMuUpOBaHHBIC B pe3yJIbTaTe U3yUYCHUS AUCITUTUIHH/ TPAKTHK:

HNudopmarrka u nHGOPMAIIMOHHBIE TEXHOJIOTHH

Xumus

dusuka

Maremartuka

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

MonenupoBaHue MPOLECCOB U 0OBEKTOB B METAILTYpPTUH

OCHOBBI METaJUTYPTHUECKOTO MTPOU3BOJICTBA

[IpoekTHas AesATEILHOCTD

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

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

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JJIEMEHT
KOMIIETEHIINH
OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO U MPAKTUKY I PEIICHUSI MHXXEHEPHBIX 3a7a4
3HaThb OCHOBHBIE MTOHSTHS U 3aKOHBI (PU3NYECKON XUMHUH
Ymers OTIpeAEIATh TEPMOJANHAMUYECKUE XaPaKTEPUCTUKNA XUMHUECKUX peaKIIui
Bnagers METOJIaMH IPEJCKa3aHUsI MPOTEKAHUS BO3MOXKHBIX XUMHUYECKUX PEAKIIUIM

ITK-2 cnocoOHOCTBIO BBI6I/IpaTL MCTOJbI UCCIICAOBAaHUA, IINIAHUPOBAThL U IPOBOAUTH
H€O6XOJII/IMI)IG OKCIICPUMCHTBI, MHTCPIPECTUPOBATDb PE3YJIBTATHI U ACJIaTh BBIBOJAbI

3HaThL OCHOBHBIC MMapaMCTPbI MPOBCACHUSA (I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX HCCIIeOBaHUM

YMerb BBIOpaATh MapaMeTpbl MPOBEACHUS (PU3MKO-XUMUUECKUX UCCIIEJOBAaHUM

Bnangets HaBbIKaMU IMPOBCACHU (I)I/ISI/IKO-XI/IMI/I‘{CCKI/IX HCCIIeOBaHUMI




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIMIINHBI (MOIYJIs)
OO0miast TpyI0EMKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adyeTHBIX enuuull 144 akaza. yacoB, B TOM

HHUCJIC:

— KOoHTakTHas pabora — 10,9 akan. gacos:
— ay/IuTOpHas — 8 aKkaJl. 4acoB;

— BHeayIuTOpHas — 2,9 akaj. 4acoB

— camocTosTenpHas padota — 124,4 aka. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yaca

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHas s s
KOHTaKTHast paboTa E 5 dopma TeKyLero
=
B aKaJl. yacax o Bn KOHTPOJISI
Paznen/ Tema 2, (B axaz. acax) £ A . P Kon
> 3 © | caMOCTOSTEIBHOM yCIEeBaeMOCTH H
JIACIMTUTHHBI 2 [ . KOMITETCHITUH
Q = paboThI IPOMEKYTOUHOMN
na6. |mpakr. | € 8
Tlek. - | HPAKT. | = aTTeCTalHH
3aH. | 3aH. | QO =
1. Pasmen 1. TIlpeamer wu
METObl, TOHATHS U 3aJa4d
(DU3UYECKOM XMMUHU.
Pabora ¢
oubnuorpagpuiec
KAM
Marepuagam,
BbInosiHeHue PI'P Y CTHBI OMDOC
11 Xummdeckast Nel BHHOHHerHe ’
TepMoauHamuka. 3akonsl[ 2 | 0,5 20 | «Tepmogunamuue N OIIK-4, TIK-2
. nabopaTtopHOi paboThI
TEPMOANHAMUKH. CKUii aHan3 No 1
XUMUYECKUX -
peaxuii
IloaroroBka k
71a00paTOpHOI
pabote Nel.
HWroro no pazaeny 0,5 20
2. Pazgen 2. Xumuueckoe u
(hazoBOe paBHOBECHE.
21 Koncranra
Pabora ¢
XAMHYIECKOTO PAaBHOBECHSI.
oubnuorpagpuec
VYpaBHeHHE M30TEPMBI .
XUMHUYECKOU eaKI1U K Y CTHEI Onpoc,
p 12 1 (2/11 40 MaTepuaiaMu. | abopatopuas pabora | OTIK-4, ITK-2
dazoBoe paBHOBecHE B
IToaroroBka k Ne 2.
OTHOKOMITOHEHTHBIX N
naGopaTtopHOH
CHCTeMaXx. YpaBHeHue
o padote No2.
Krnaysnyca-Knaneiipona.
Uroro no pazneny 1 (2/11 40
3. Paznen 3.
TepMonuHaMUYecKas — TEOPHUs
pacTBOPOB.
3.1 CnocoObl BBIpaKEHUS
cocTaBa PacTBOpOB.
Mopenn pacTBOpPOB. Pa6ora ¢ Otuer no
3akonsl Payns u Tenpu.| 2 | 0,5 20 | oubmmorpaduuec | maboparopnoii padore | OIIK-4, TIK-2
IMapumaneHble  MOJIIPHBIE KUM MaTepuaiaMu Nel
BEJTUYUHBI, ux
olpeieIeHHe.
Wroro no pazneny 0,5 20
4, Pasmen 4. Xumudeckas

KHMHCTHKA.




4.1 ®opmanbHas KMHETHKA

TOMOI'€HHBIX peaKIuii. Pabora ¢ Ortuer o
3aKoH JIeHCTBYIONIMX Macc. 2/11 20 | oubnumorpaduuec |nmaboparophoii padore | OITK-4, TIK-2
Iopsinkn peakuuii n uX KUM MaTepuanamu | Ne 2, ycTHEIN ompoc.
MOJIEKYJISIPHOCTb.
HUroro no pazaeny 2/11 20
5. Pazgen 5. IloBepXHOCTHBIE
SIBJICHHSI.
5.1 AncopOuus, OCHOBHBIE Verniit onpoc,
TOIIOXKCHHA M ypaBHCHUA PabGora ¢ 3ammuTa PI'P Nel
ancopouu. 24,4 | oubnuorpaduuec |« Tepmomunammueckuii| OITK-4, TIK-2
YpaBHeHue T'u606ca.

. KM MaTepHAIAMH | aHaIN3 XUMHYECKHUX
VYpaBuenue @pelinanmuxa. o

peaKIuii»

Ypasuenne Jlearmiopa.
HUroro no pazaeny 24,4
HWroro 3a cemectp 4 1244 9K3aMEH
Hroro no pucnumnnuae 421 1244 DK3aMeH OIIK-4,I1K-2




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

OOpa3zoBarenbHbIe TEXHOJIOTUU — 3TO LEJIOCTHAs MOJAETh 00pa30BaTEeNBLHOIO IMpoIecca,
CHUCTEMHO OIIpeJelsonas CTPYKTYpy M COAEp)KaHUE JesITEeIbHOCTH OO0EHX CTOPOH 3TOro
npouecca (IpemnojaBaTelis W CTYAEHTa), MMEIOIAs LENbl JOCTHKEHUE IUIAHUPYEMBIX
pe3yiabTaToB €  IONPAaBKOM HAa  HMHAMBUIAYyalbHble OCOOCHHOCTH €ro  y4YaCTHHUKOB.
TexXHOJOrMYHOCTh Y4EOHOTO IMpoIecca COCTOMT B TOM, 4TOOBI cAenaTh Y4eOHBIH Ipolecc
IIOJIHOCTBIO YIIPaBIISIEMBIM.

OCHOBHBIMHU TIPU3HAKaMHU 00Pa30BaTENbHON TEXHOJOTHH B €€ COBPEMEHHOM ITOHUMAaHUU
ABIIAIOTCA:

— ZIeTalIbHOE ONMCaHue 00pa30BaTENIbHBIX LIEEH;

— TMO3TallHOE oOmucaHue (NMPOEKTUPOBAHUE) CHOCOOOB  JOCTMXKEHHUS  3a/laHHBIX
pEe3yJbTaTOB-1IENEH;

— HCIIOJIb30BaHME OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKU 0Opa30BaTEIbHOTO
mporecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTATOB;

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

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCUIIUH.

Peann3anus KOMIIETEHTHOCTHOTO MOXOa MIPEeyCMaTpUBAET UCIIOIb30BAHNE B yU€OHOM
IPOLECCE AaKTUBHBIX W HHTEPAKTUBHBIX (OpPM IPOBENEHUS 3aHITUA B COYETAHUU C
BHEAYJAUTOPHOU paboTON ¢ Lenbio (GOpMUPOBAHUS U Pa3BUTUS NMPO(ECCHOHANBHBIX HABBIKOB.
TpagunuoHHele  00pa3oBaTe/lbHbIE  TEXHOJOIMH  OpPUEHTHPYIOTCSI HA  OpraHU3aluIio
00pa30BaTeNILHOTO  IpOLIECCa, MPEANOJAraloulyl0 MPSAMYK  TPAaHCIALUUI 3HAHUH  OT
npenogaBaresss K CTyJeHTY (IpEeMMYILECTBEHHO Ha OCHOBE OOBSCHUTEIIbHO-WILUIFOCTPATUBHBIX
METO/I0B 00y4eHus1). YueOHas JesTeIbHOCTh CTYJ€HTa HOCUT B TaKMX YCJIOBUSX, KaK MpPaBUIIO,
PENpPONYKTUBHBIA XapaKTep.

@®opMbl y4eOHBIX 3aHATUH C HUCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

WndopmanvonHas JeKuss — [OCIel0oBaTeIbHOE  HM3JO0XKEHHWE Marepuaija B
JUCIUIUIMHAPHOM JIOTHKE, OCYILECTBISIEMOE NPEUMYIIECTBEHHO BEpOAJbHBIMU CpEACTBAMHU
(MOHOJIOT TIpenogaBartess).

JlabopaTopHas paboTa — opraHu3anus yaieOHOU paboThl ¢ pealbHBIMH MaTepUaIbHBIMU U
UH(POPMALIMOHHBIMU O0BEKTaMH, OSKCIEpUMEHTalbHas padoTa ¢ aHaJOrOBBIMU MOJAEISMU
peaTbHbIX OOBEKTOB.

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

7 OueHoYHbIe cpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE OfecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

l.bokmreiin b. C. ®dusnueckas XuUMusa: TEPMOAMHAMUKA M KUHETHKA [DIEKTPOHHBIN
pecypc] : yuebnoe nocobue / b. C. bokmrreiin, M. . Mennenes, 0. B. [ToxBucHeB. — DIIEKTPOH.
maH. — MockBa MHUCHUC, 2012. — 258 ¢ — Pexum gocryma:
https://e.lanbook.com/book/47443 (nata obparenus: 25.09.2020)

2. ®usnueckast xumust : yaeoHoe nocodue / . B. Tronpauna, C. I1. Knoukosckwii, H. TO.
CeunukoBa u ap. ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : wn., quarp.,
rpad., TaoJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true =~ (mara oOpamenus: 25.09.2020). - MakpooObekT. - TekcT:

o
AmAerThnuoLTd - IAwveerea



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

MIeYaTHBINA aHaJIor.

0) lonotHuTeILHAS JTUTEPaTypa:

1. Xumuueckass KHHETHKA U aJICOPOLIMSI: METOJI. YKa3aHUS JUIsSl CTYJICHTOB IO JTUCIUILIHHE
"Ousuueckas xumus" / [D. B. drwonpauna, C. I1. Kmoukosckuii, H. 0. CBeunukoBa u ap.] ;
MI'TY. - Marauroropck : MI'TY, 2013. - 1 saekrpon. 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  (mara oOpamenus: 25.09.2020). - MakpooObekT. - Tekcr
3JIEKTPOHHBIN. - CBeieHust 1ocTynHbI Takke Ha CD-ROM.

2.IToBepxHOCTHBIE siBICHUS. AncopOums : yueOHoe mocobue / A. H. Cmupnos, H. O.
Cgeu-aukoBa, C. B. IOnuna, 3. B. Monpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anek-tpon. onr. guck (CD-ROM). - 3arm. ¢ tuaryn.  oakpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139
847/3417.pdf&view=true  (mara ooOpamenus: 25.09.2020). - MakpooObekr. - Tekct
anekTpoHHBIN. - ISBN 978-5-9967-0966-3. - CBenenus noctynusl Takke Ha CD-ROM.

B) MeToanyeckune yKazaHus:

1. JTabopaTopHBbIi MPAKTHKYM 10 (PU3NIECKON XUMHH : YIeOHO-METOnYECKOe ocodue /
A. H. Cmupnos, H. 0. Ceeunukosa, C. B. FOnuna, 3. B. Qionpauna ; MI'TY. - Marautoropcx :
MI'TY, 2017. - 1 snmektpoH. ont. auck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136
592/3177.pdf&view=true  (mara o6pamienus: 25.09.2020). - Makpoobobekt. - TekcT
AIIEKTPOHHBIN. - CBefeHus noctynHbl Takke Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypenl:

IIporpammHoe o0ecnieuenne

Haumenoanue 10 Ne norosopa Cpox neiicTsus

JIMIICH3UN

MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021

Professional(nms kiaccoB)

MS Windows 7 Professional 1,1 767.17 1 27.06.2017 27.07.2018

(1751 KJ1accoB)

MS Office 2007 Professional |Ne 135 ot 17.09.2007 0eccpouHo

7Zip cB000JTHO pacnpoctpansemoe [10 0OECCPOUHO

IIpodeccnonanbHble 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
| HazBanwue kypca | Cchlika



https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://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

MexnynaponHas cnpaBouHas cucrema «llommpen»|URL:

polpred.com orpacas «O6pazoBaHue, HAYKa» http://education.polpred.com/
Harmonansnas UH(GOPMAIHOHHO-aHAIUTHYECKAS URL:

cucreMa — POCCUICKMI MHIEKC HAYYHOTO LIUTUPOBAHUS Al . .
(PUHLI) https://elibrary.ru/project_risc.asp
ITouckoBass cucrema Axagemus Google (Google URL: https://scholar.qoogle.ru/
Scholar) ) ] ' '

WNudopmannonnas cucrema - EnuHoe okHO AocTyna K

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

denepasbHOC rOCyIapCTBEHHOE OF0KETHOE
yupexaenne «Penepanbbiii vHCTUTYT npombinuiennoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH»

9 MarepHaIbLHO-TEXHHYECKOE o0ecnedyeHre TUCIUILINHBI (MOAYJIA)

MatepuaiabHO-TEXHUUYECKOE 00ecrIeYeHNE IMCIUIUIMHBI BKIIFOYAET:

1. YuyeOHas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKIIMOHHOTO THUIIA OCHAILIECHA!

- TeXHUYECKHMMH CPEICTBAMU OOYYEHMs, CIYKAlIMMU Ui HpPEJCTaBICHUS y4eOHOIl
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMU CpEICTBA XpPaHEHHs, Mepefadydl H
npezcTaBieHus yueOHOH nH(popMaluu;

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

2. YuebHas ayauTopus Ui HpoBeleHHs JabopaTOpHbIX 3aHATHH «JlaGoparopus
($U3HYECKON XMMUNY» OCHAIIICHA J1a00paTOPHBIM 000PYI0BAHUEM:

- 1abopaTopHoe 000pynoBaHKE (YCTAHOBKA JUIsSl ONpEJe/IeHHe MHTErpalbHOW TEIUIOThI
pac-TBOPEHHSI COJIM;YCTaHOBKA IS ONpeAeseHus K03 (hUIIMeHTa pactpeieeHus);

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHast ayauTopus JJIsl TPYNIOBBIX U MHIMBHUIYaJIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEXYTOUYHOM aTTECTALIMN OCHAIIIECHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. TTomenieHue 7151 CaMOCTOSATENIbHOM pabOThI OCHAIIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makerom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeaIM3UPOBAaHHON MeOebIo.

5. Tlomemienne niast XpaHeHHS M HPOPHIAKTHUECKOTOo OOCIYKUBAaHHUS Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CMIeLUAIN3UPOBAHHON MEOEIBbIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUJIsl pEMOHTa yueOHOro 000py10BaHUSs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAIUN U MaTEepUaoB.


http://education.polpred.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

Ipuioxkenne 1
6 YueOHO-MeTOqMYEeCKOE 0OOecTiedeHHe CAaMOCTOATEIbHOM padoThl 00y4Yarommxcst

ITepeyenns 1a0opaTopHBIX padoT

1. Omnpenenenue MHTErpaIbHON TEIIOTHI PACTBOPEHUS COJIN
2. BnusHue Temmeparypsl Ha CKOPOCTh XUMHUECKOW PEeaKIuu

NHAUBUAYAJBHOE PACYHETHO-TPA®UYECKOE 3A/IAHUE Nel
«TepMmoanHaAMUUECKUU aHAIN3 XUMHUYECKUX PeaKI[»

Hccnenosanue 1
Jlns peakuyu BBIOJHUTD CIIEyIoLIee:
1.1.CocTaBuTh ypaBHEHHE 3aBHCHUMOCTH OT TEMIIEpaTyphbl BEJIMYHHBI TETI0BOTO 3 dexra AH; =
f(T) u u3menenus suTponuu AS°; = f(T).
1.2.Beruncnute BenmuuuHbl  ACp, aH®: | AS°;, aG°r u InK, npu Heckonpkux Temmeparypax,
3HAYCHUS KOTOPBIX 3a1aI0TCSI TEMIIEPAaTypPHBIM HHTEPBAJIOM U IIarom Temreparyp. [loixydennsie
3HAYCHUS HCIIONIB3YIOTCS TIpH ocTpoeHnn rpadukoB B koopanHaTax ACp—T; aH: —T; aS% —T;
AG® — T u InK, — UT.
1.3.ITonb3ysice rpadurom InKp — 1/T , BeiBecTH npubimxenHoe ypaBaenue suja InK, = A/T + B,
rae A, B — mocrosiHHbIE.

HUccnenosanue 2

2.1. Ucnonw3ys npaswio (a3 ['mb6ca, 11 paccMaTpruBaeMOl CHCTEMBI ONPEICTUTh KOJTHYSCTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTENEHEH CBOOOIbI.

2.2. OnpenenuTh BO3MOKHOE HaIpaBJIEHUE NMPOTEKAHUS UCCIIEYEMOM peakuu U paBHOBECHBIN
coctaB Ta3oBoil (as3sl mpu naBinenuu (klla) m temmeparype (K). Ilpu pemenun 3anaum
HCIIOJIb30BaTh BBIBEJIEHHOE B HcciefoBaHMU | smmupuyeckoe ypaBHeHue InKp=A/T+B wu
JTaHHbIe 00 UCXOTHOM COCTaBe ra3oBoil (a3sl

2.3. YCTaHOBUTH HANpaBJICHUE CMEIICHHUS COCTOSHUS PABHOBECHS PAaCCMAaTPHBAEMOW CHCTEMBI
npu:

a) YBEJIMUEHUH JaBJeHus (IOCTOSIHHAS TEMIIEpaTypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

Cnucok éonpocog ons cobece006anun no memam:

1. OcHoBHBIE NOHATHS TEPMOJAUHAMHKH.

2. Tlepssrii 3akoH TepMoguHaMUKH. [ToHSTHE O TETUIOBOM 3¢ (eKTe, TEII0Th 00pa30BaHHUS,

TOpeHusi, pacTBOpeHus, (pa3oBbIX npeBparieHuil. 3akoH ['ecca. Pacuertsl no 3akony I'ecca.

Bnusinue temnepatypsl Ha Tea0BoH 3P eKT.

3akoH Kupxroda. PacueTs! TernnoBbix 3 dexToB 1o 3akoHy Kupxroda.

BTopoii 3aK0H TEpMOIMHAMHUKH.

TepmoauHaMudeckue (QyHKIUH, XUMUYECKUN MOTEHIMAal, OOIIMe YCIOBHs PaBHOBECHUS

cucteM. ODHeprusi ['mb0ca m »Heprus [enpmronbplia Kak KpUTEPUH, OMPEICISIONINE

HAIpPAaBJICHUE U NPEAEI IPOTEKAHUS IPOLIECCOB B HEN30JIMPOBAHHBIX CUCTEMAX.

7. Tlonstue o (a3oBOM paBHOBECHHM, OCHOBHbIE oOIpejeseHuss (a3zoBOro pPaBHOBECHS.
[TpaBuno ¢a3 'nb0ca, ero npuMeHeHue.

8. ®asoBoe paBHOBeCHE B OJIHOKOMIIOHEHTHBIX cucreMax. VYpaBHeHHe
Knaysuyca-Knaneiipona, pacueTsl OCHOBaHHBIE Ha ’TOM ypaBHEHUE.

9. VYcnoBus XUMHYECKOTO paBHOBECHS. 3aKOH JEUCTBYIOIIMX MaccC (TEPMOAMHAMUYCCKUN).
KoHcTaHTa XMMHUYECKOIO paBHOBECHSI.

10. Buzb! kOHCTaHT paBHOBecHs. PaBHOBECHUS B FeTEpOreHHBIX CHCTEMaX.

ook w



11.
12.

13.

14.
15.
16.

17.
18.

19.

20.

21.

BnusHne Temneparypbl Ha KOHCTaHTY PaBHOBECHSL.

HanpaBnenue peakuuii B 3aKpbITBIX CHCTEMAX. YPABHEHHE HW30TEPMbl XHUMHUYECKOU
peakiuu Bant-I'odda, ee nmpakTrueckue NpuiioKeHUs. YpaBHEHUE H300apbl-U30XOPbI
peakuuu. Merosbl pacueTa KOHCTAaHThl PABHOBECHSL.

[IpaBuno Jle-lllaTenbe, ero mnpakTUYeCKOE IpPUMEHEHHUE. BiusHue naBiieHHs Ha
[10JIO’KEHUE paBHOBecHs. PeanbHble ra3zpl. Onucanne peaabHbIX ra30B C UCIOJIb30BAHUEM
BUpHAJBHBIX ypaBHeHUU. Temmeparypa boins. CMbpica BUpHAIbHBIX KO3(PHUIIMESHTOB.
VYpasHenue Ban-nep-Baanbca. Dddexr Ixoyns — Tomrcona. Temmeparypa MHBEpCHH.
CxMKeHHe ra3oB.

Onpenenenne nousATHs “pactBop”. CIocOOBI BBIPaKEHUS COCTaBa PACTBOPOB.

Bnusinue pa3nuyabix pakTOpoB Ha PACTBOPHUMOCTb.

Mopnenu pacTBOpOB: HjcalbHbIE (COBEPILIEHHBIE) U OECKOHEUHO pa30aBiIEHHbIE PACTBOPSI,
UX OTJIMYHE OT PEAIbHBIX PaCTBOPOB.

3axonbl Payns u I'enpu. [lapunanbabie MOJIsSpHBIE BEIMYUHBL, UX ONPECIICHUE.
CaolicTBa pa30aBIEHHBIX PaCTBOPOB HE JJICKTPOIMUTOB. J(aBneHHe mapa HaJ pacTBOPOM,
TeMIepaTypa KUIEeHUs U 3aMmep3aHusi. OCHOBHBIE MOHATHS XUMUYECKOW KMHETUKH.
CnocoObl  ompeneneHust ckopoctu peakiuu. DopmanbHas KHHETHKA TOMOTCHHBIX
peakuuii. 3akoH AelcTByroMX Macc. [lopsku peakuuii ¥ X MOJIEKyJIIpHOCTb. Peakuuu
MIEPBOT0, BTOPOrO U N-TO NopsAAkoB. Kunetnueckue ypaBHEHUs AJi peaKUUi pa3InyHbIX
HOPSIKOB.

[lepuon nonymnpepamienusi. KoHctanTa CKOpOCTH peakiiy, €€ CBOMCTBA, pa3MEPHOCTHU U
onpezeneHus. Meronpl onpeneneHus nopsaka peakuuu. [loBepxHOCTHOE HaTsDKEHHUE,
METO/IbI €r0 U3MEpPEHUs. AJICOPOIIHS, OCHOBHBIE TIOJIOKEHUS 1 YPABHEHHUSI aJICOPOIIHH.
VpaBuenne ['n60ca.YpaBuenue @peringinxa. YpasHenue Jlenrmiopa. 3aBUCHUMOCTH
azcopOLuu OT TeMIepaTyphl.



IIpuaoxenne 2

7 OIIeHO‘IHbIe cpeacrea aJid nmpoBeacHu A HpOMemyTOqHOﬁ aTrecraimmmn

a) IlinannpyemMble pe3yabTaThbl 00Y4eHHsI H OLICHOYHbIE CPeICTBA I IPOBEACHHUS MPOMEKYTOUYHON aTTeCTANNM:

C TYPHBII 2JIEMEHT
TPYKTYP [Tnarupyemblie pe3yiabTaThl O0ydeHUS

OrneHouHBIE CpesicTBa

KOMIIETEHIIUH
OIIK-4 TOTOBHOCTBIO COUYETATh TEOPUIO U MPAKTUKY JJIs1 PEIICHNS] MHXXCHEPHBIX 3a7a4
3Harb OCHOBHbIE  TOHATUA U  3aKoHbI | [IpuMepHBIe BOPOCH! K SK3aMEHY:

busznyecKkoil XuMuu

OcHOBHBIE IOHATHS TEPMOAVNHAMUKH.

[lepBbrii 3akoH TepMmoauHaMuKu. lloHsATHE O TerioBOM 3d¢eKTe, TerIoThI
o0pa3oBaHus, FOPEHUs, PAaCTBOPEHUS, (a30BbIX MpeBpalieHnit. 3akoH ['ecca. PacueTsl
1o 3akony I'ecca.

Bausinue Temriepatypsl Ha TEIUIOBOH AP QEKT.

3akon Kupxroda. PacueTs! TeruioBbix 3¢ ¢dekToB no 3akony Kupxroda.

Bropoii 3aK0H TEpMOJIMHAMUKH.

TepmonuHamudeckne (HYHKIMHM, XHMHUYECKHH TIOTEHIMAT, OOUIMe  yCJIOBHUSA
paBHOBecusi cucteM. OHepruss ['mO0ca u »Heprus I'enpmronbiia Kak KpUTEpUH,
ONpEACIAIONINE HAITPABJICHNUE U TIPEJEI POTEKaHUs MIPOLIECCOB B HEM30JIMPOBAHHBIX
CUCTEMaX.

[Tonstue o ¢a3oBOM paBHOBECHM, OCHOBHBIE ONpeAeieHHs (a30BOr0 PaBHOBECHS.
[TpaBuiio a3 I'n66ca, ero npruMeHeHue.

@da3zoBoe  paBHOBECME B  OJHOKOMIIOHEHTHBIX  CHCTEMax. VYpaBHeHue
Knaysuyca-Knaneiipona, pacueTsl OCHOBaHHBIE HA ’TOM ypaBHEHHE.
YcnoBus XUMHUYECKOTO paBHOBECHS. 3akoH JIEHCTBYIOLINX Macc

(TepmoguHamuueckuil). KoHcTaHTa XMMHUECKOTO paBHOBECHSI.
Buzpl koHCcTaHT paBHOBecHs. PaBHOBECHS B reTEpOreHHbIX CHCTEMaX.

Bnusinue temnepaTtypbl Ha KOHCTaHTY PaBHOBECHS.
HanpaBnenue peaxiuil B 3aKpbIThIX CHCTEMaX. YpaBHEHHE H30TEPMbl XUMHUYECKOM
peaxkiuu Bant-I'odda, ee npakTuueckne npuaokeHus. Y paBHEHHE U300apbI-U30X0PbI
peakuuu. MeToJibl pacyeTa KOHCTAaHThI pAaBHOBECHSI.
[IpaBuno Jle-lllarenbe, €ro MpakTUYECKOE NpPUMEHEHWE. BnusHue naBieHus Ha
10JIO)KEHHUE PABHOBECHS.
Omnpenenenue nousaTus “pactsop’. CrocoObl BIpaXKEHUs COCTaBa pacCTBOPOB.
Brausinue pa3nuuHbIX GakTOpPOB Ha PaCTBOPUMOCTD.
Mopenu pacTBOpPOB: WACabHBIE (COBEPIICHHBIE) M OECKOHEYHO pa30aBICHHBIC




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHBIE CpescTBa

pPacTBOPBI, UX OTIMYHE OT PEATBHBIX PACTBOPOB.
3axonbl Payns u I'enpu. [lapuuanbHbie MOJISipHBIC BEIMYUHBL, UX ONPEICICHUE.
CBoiicTBa pa30aBIEHHBIX pPAcCTBOPOB HE JJIEKTPOJIUTOB. JlaBneHwe mapa Haj
pacTBOpPOM, TeMIepaTypa KUIIEHUSI U 3aMEep3aHHsL.

VYMerTs:

OIpeseNATh TEPMOJIMHAMUYECKHE
XapaKTEPUCTUKU XUMUYECKUX PEAKLUil

3amauu JIsl CAMOCTOATEIBLHOTO PEIICHHUS:

1./IBa rpamMmMa Bo3ayxa H300apHO HATPEBAIOT OT HYJIS 10 OJHOTO rpaayca Llenbeus npu
naBnennn 1 atmocdepa. ITnotHOCTH Bo3myxa mpu 0°C cocrasmser 0,00129 r/em®.
Haiinure paboty pacimpeHusi.

2. YUemy paBHO HM3MEHEHHE SHTPOIMU MpH mepexone 1 Mol a30Ta U3 COCTOSHUSA,
COOTBETCTBYIOIIETO HOPMAJIbHBIM YCIOBUSAM, B COCTOSIHUE, COOTBETCTBYIOIIECE
cTanaapTHeIM ycnoBusiM, eciin Cp = 7/2 R. Oxapakrepusyiite crnocoObl mepenauu
B3aMMHOTO BIIUSIHUSI aTOMOB B OPTaHUYECKUX MOJICKYJIax.

3. B rasoBoii cmecu, coctosmeii u3 CO, HoO, Ho u CO2 , e kaxmoro raza ObUIO B3SITO

10 OJHOMY MO0, IpoTeKaeT peakims o WRE> S IFE Yncio moneit

COz2 B cocrosinuu paBHoBecHst paBHO 0,16. HaiiTu koHCTaHTY paBHOBECHSI PEaKIIMU.
4. TIpu cunTe3e ammuaka nporekaet peakius: 3Haw) + Nog = 2NHs . TIpu 298 K s
stoit peaximu Kp =6« 10%, a £ I_gga\ug)z - 46,1 xJI>x/mMonb. OLEHUTh TeMITepaTypy,

IpU KOTOPOH KOHCTaHTa paBHOBECHUs peakiuu OyneT paBHa 1, moyaras 4yTo TEIUIOBOH
3¢ (dEKT NPaKTUUECKH HE 3aBUCHUT OT TEMIIEPATYPHI.

Bnanets:

METOAaMHU MpCACKazaHUs IMPOTCKAHUA
BO3MOJXHBIX XUMHUYCCKUX peaKL[I/Iﬁ

3ajmanre Ha pemeHue 3amdad U3 npodecCHOHaNbHOM  00jacTH  (JomaliHee
WH/IMBUYaJIbHOE 33JJaHHE)

Hccaenoanue 1

Jl1 peakuy BBIIIOJIHUTE CIIELYIOIIEE:

1.1.CocraButh ypaBHEHHE 3aBUCUMOCTH OT TEMIIEPAaTypbl BEIMYHMHBI TEIIOBOTO
addexra aAH®: = f(T) u usmenenus surponuu AS°; = f(T).

1.2.Beruncnute BenuuuHbl  ACp, aH°r | aS°;, aAG°: m InK, npm Heckonbkux
TEMIIEpaTypax, 3HaU€HUsI KOTOPBIX 3a/1al0TC TEMIEPATypHbIM MHTEPBAJIOM U IIarom
temneparyp. [lomyuyeHHbIE 3HAYEHUS HUCHOJB3YIOTCS NMPH MOCTPOCHHUU TIpaUKOB B
koopauHaTax ACp— T; AHr —T; aS% —T; aG°% —T u InK, — L/T.

1.3.Tloas3ysich rpadukoM InKp, — 1/T , BeiBecTH npubimxkenHoe ypaBHenue Buaa InK, =
A/T+ B, rnme A, B—nocTossHHBIE.

HccaegoBanue 2




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHBIE CpescTBa

2.1. Ucnonw3ys npaBwino (a3 ['mb0ca, s paccMaTpuBaeMoil CHCTEMBI OTPEICIIUTh
KoJIm4decTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETICHEH CBOOO/IBI.

2.2. OnpenenuTh BO3MOYKHOE HaIIpaBIICHWE IPOTEKAaHUs HCCIENYyEMOH peakuuu U
PaBHOBECHBIN cocTaB Ta30Boil (a3el mpu naeinenuu (klla) u Temneparype (K). Ilpu
pELICHNH 3a/la4d HCIOJIb30BATh BHIBEIEHHOE B HCCIEAOBAHMHM | SMIHMpPUYECKOE
ypaBuenue InK,=A/T+B u nanusie 00 UCXOAHOM cOCTaBe Ta30BOM (a3bl

2.3. YCTaHOBHTDH HANpaBJICHUE CMEIICHUS COCTOSHUS PaBHOBECHS pacCMaTpUBAaEMON
CUCTEMBI IIPH:

a) yBEeJIMUEHUH JaBJieHUs (IOCTOSIHHASI TEMIIEPATypa);

0) yBeIMYeHUH TEMIEPATypHhl (IOCTOSHHOE JTABJICHHE).

[IK-2 cnocoOHOCTHIO BBI6I/IpaTB MCTOJAbI MCCICAOBAHUA, IIJIAHUPOBATH W IIPOBOAUTH H606XOI[I/IMLIG 9KCIICPUMCHTBI, UHTCPIPETUPOBATL PE3YJIbTATHI U

JCJIaTh BbIBO/IbI

3HaTe

OCHOBHBIC napamMeTphbl IMPOBCACHUA
(bI/ISI/IKO'XI/IMI/I‘leCKI/IX I/ICCJ'ICI[OBaHI/Iﬁ

IIpumepHBIEe BOIIPOCHI K 9K3aMEHY:

OcHOBHBIE IOHATHS XMMUYECKON KHUHETUKH.

Crioco0b1 ompezneneHnuss CKOpPOCTH peaknuu. PDopmanbHash KHHETHKAa TOMOTEHHBIX
peakuuii. 3aKOH JIEHCTBYIOIIMX Macc.

Ilopsiaky peakuuii ¥ UX MOJEKYISIPHOCTb.

Peakuuu nepBoro, BToporo 1 n-ro mopsiikos.

Kunertndeckue ypaBHEHMs JUIsl peaKLUN Pa3IMUHBIX TOPSAIKOB.

[Tepuon monynpeBpalieHus.

KoHcTaHTa cKOpOCTH peakluy, €€ CBOMCTBA, PA3MEPHOCTHU U ONIPEAEICHUS.
Mertoasl onpeieneHus NopsiKa peaKuu.

IToBEpXHOCTHOE HATSKEHUE, METOJIBI €M0 U3MEPEHUS.

AnicopOniusi, OCHOBHBIE TIOJIOKEHUS M YPaBHEHUS aJICOPOIIUH.

VYpasuenue ['n06ca.

VpaBuenune OpeitHuxa. YpaBHenue JIeHrmMropa.

3aBUCHUMOCTbH aJICOPOLIMU OT TEMIEPATYPHI.

YMmeTh

BbIOpaTh  MapaMeTpbl  MPOBEACHUS
(U3UKO-XMMHYECKHUX HCCIeA0BaHUN

3ana4u JUIsl CAaMOCTOATEIBHOTO PEIICHHUS:

1. B 1am® (1 1) BoxmHOTO pacTBOpa Gpommma Hatpus comepxkurcs 0,3219 kr comm.
[InotHOCTH pacTBOopa paBHa 1238,2 kr/m®. BhIpa3suTh KOHIIEHTpALMIO PacTBOpPA
MOJIIPHOCTBIO, MOJISTIBHOCTBIO, MOJIIPHBIX JIOJISIX M MAaCCOBBIX IIPOLIEHTAX.

2. Ckonbko mponentoB riuiepuHa (CsHgOs) HyKHO pacTBOpUTH B BOAE, YTOOBI
JIaBJIEHUE BOASIHOTO napa Obu10 Ha 1 % HIbKe 1aBIeHUs HACHILIEHHOTO Iapa BOJbI.




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHBIE CpescTBa

3. OnpenenuTs OTHOCUTENBHOE MOHMW)KEHHUE JaBlIeHUs Mapa Haj BOAHBIM 10%-HbIM
pactBopoM H3POg4.

4. Yucrelit kagmuii 3atepaesaet npu 321 °C, a 10%-Hblii pacTBOp BUCMYTa B KaMUK
—mipu 312 °C. OnpenenuTh TEIIOTY IUIABICHHUS KaMHSL.

5. lexaaHbpIil TeMIepaTypHbIH KOAPGUIIUEHT CKOPOCTH peakiuu paBeH 3. Bo ckoibko
pa3 BO3pacTeT CKOPOCTb ATOW pPEaKIHH IMpHU MOBBILIEHHH Temmeparypbl oT 30 1o
100°C?

6.0mpenenuTs 1eKagHbiid KOdPGUIUEHT CKOPOCTH PeaKINK ¢ YHepruei akrupauuu 60
k/[>K/MOJIb TIpH HaYaJbHBIX 3HAYCHHUAX TEMIIEPATYPHI 20 °C, 1400 °C (8 ropme
nomeHHoi# neun) u 1650 °C (B cranennaBuiIbHOM KOHBEPTEPE).

Bnaners

HaBBIKAMU IIPOBEICHHUS
(U3HKO-XMMHYECKHUX MCCIICAOBAHUN

3ananue Ha pelieHre 3aaa4d u3 npodheccCuoHalIbHON 00IacTH

HaiiuTe M3MeHEHNe YHTPOIIMH TIPH MPOTEKAaHWH PEeaKIuy pu Temmepatype 877 °C
CH4 + 2CO = 3C(rp) + 2H20

€CITH JJTs1 YYACTHUKOB PEAKIIMH W3BECTHBI CIICAYIONINE TEPMOJIUHAMUYICCKUE TAHHBIC:

BemecTtBo CHa CcO Crapdur) H20
5398 186,26 197,55 5,74 188,72
JIx/(Mmonp*K)

a 42,06 28,41 16,86 30,00
b*10° 31,50 4,10 4,77 10,71
c* 10° -17,29 -0,46 -8,54 0,33

rac a, b, C — KOS(l)(l)I/ILII/IeHTBI 3aBHUCUMOCTH TEILJIOEMKOCTEM Y49aCTHUKOB pCaKIuu OT

TEMIIEpaTyphl




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJH M KPUTEPHUHU
OLlCHUBAHMUSL:

[TpomexxyTouHasi arrectanuss HO AMCUUIUIMHE BKJIIOYAET TEOPETUYECKHE BOIIPOCHI,
MO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHHUS O0YyYaIOIIMMUCS 3HAHUHM, U MPAKTHUYECKUE 3aJaHus,
BBISBIISIONINE CTENICHh CHOPMHUPOBAHHOCTH YMEHUH U BIIAICHUH, IPOBOAMUTCS B pOPME IK3aMEHA.

DK3aMeH MO0 JIaHHOM JAMCUHUIUIMHE MPOBOJUTCS B YCTHOH (hopme Mo 3K3aMEeHAlMOHHBIM
OuneraM, KaXIpIii U3 KOTOPBIX BKJIIOYACT 2 TEOPETHUECKUX BOMPOCA H 33a4a.

IToka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLICHKY «OTJIHMYHO» (5 6ayioB) — 00ydaromuiicss JeMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHYecKoe U TIy0oKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHIMONHAET NPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHOMN CIIOKHOCTH.

— Ha OILICHKY «Xopomo» (4 6aina) — oOyJaronuics IeMOHCTPUPYET CPETHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIIbHBIC OINOKN, HETOYHOCTH, 3aTPYAHCHUS IMPU AaHATUTHYECKHIX OIEPAIHIX, IIEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OICHKY «YyIOBJIETBOPUTEJbHO» (3 Oama) — 0O0y4aromuiicss IEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0J€¢ KOHTPOJBHBIX MEpPONPHUATUI
JIOITYCKAIOTCS OIMMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHUH, HABBIKOB,
0o0Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TMPU ONEPUPOBAHUU 3HAHUSAMH U
YMCHHSIMH TTPU UX TIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OLEHKY «HEYJIOBJIETBOPUTEIbHO» (2 Oamna) — oOydarolmuics AEMOHCTPUPYET
3HaHusi He Ooiyee 20% TEOPETHUYECKOTO MaTepHalia, JOIMYCKAaeT CYIICCTBEHHbIE OIIUOKH, HE
MOJKET M0Ka3aTh MHTEIUICKTYalIbHbIEC HABBIKH PEIICHUS MTPOCTHIX 3a/au.

— Ha OLICHKY «HeyJ0BJIeTBOPpUTEJabHO» (1 Oamt) — oOydyaromuiicss He MOXET MOKa3aTh
3HaHMS Ha YpPOBHE BOCIPOU3BEACHHUS U OOBSCHEHUS HHPOpPMAIMH, HE MOXKET I0Ka3aThb
WHTEJUICKTYaTbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1ad.



