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PaGouas nporpamma cocrtapieHa Ha ocHoBe @PI'OC BO no HampaBieHHIO MOArOTOBKH
15.03.02 TEXHOJIOTMYECKUE MAILIUHBI U OBOPYIOBAHMUE (ypoBenb OakanaBpuara)
(mpuka3 Muno6puayku Poccun ot 20.10.2015 . Ne 1170)

PaGoyas nporpamMMa paccMoTpeHa U 0100peHa Ha 3ace/1laHiH Kadeapsl XUMUU
15.02.2021, nporokoin Ne 6

3aB. kadeapoit —H.JI. MeasHuk

Pabouast nporpamma ono6pena metoauueckoit komuccueit UEuC
04.03.2021 r. npotokoa Ne 7

Ipencenarens  —~ _~ N.10. Me3un
CornacoBaHo: p /
3aB. kadeapoii [IpoekTHpOBaHHS M HKCIUTyaTallMd METAJUTYPrUYECKUX MALIIMH U
o0opyaoBaHus o e
Z /L%’/ ~ AT.KopuyHos
Pabouas nporpamma cocraBiieHa: ——
noueHT kadeapbl XUMHH, KaH/I. TIe/1. HayK C}L, 0O.B. Epmiosa

Penen3enr:
noueHT Kadeapbl GU3MKH, KaHI. XUM. HayK QQ)/W/ -~ B.A. Jlozopos




JIner akTyaauzanuu padoueil mporpaMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00Cy>keHa 1 og00peHa s peanmsaruu B 2022 - 2023
y4e0HOM TOJy Ha 3aceaHuu Kapeapsl XUMUU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MGI[}IHI/IK

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena st peanusanuu B 2023 - 2024
y4eOHOM TroJly Ha 3aceaHuu Kadeapsl XuUMHA

[IpoTrokonm oT 20 1. Ne

3aB. kadeapoii H.JL. Menstaux

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl XUMHU

[Iporokom ot 20 . Ne

3aB. kadenpoii H.JL. Menstuux

Pabouas nporpamMma rnepecMoTpeHa, 00CykaeHa 1 oo0peHa s peanusaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceqaHuu Kadeapbl XUMHH

[Iporokom ot 20 . Ne
3aB. kadeapoii H.JI. Mensank

Pabouas nporpamMma rnepecMoTpeHa, 00CykeHa 1 o100peHa s peannsaruu B 2026 - 2027
y4eOHOM roJly Ha 3aceqaHuu Kadeapbl XUMHH

[Ipotokom ot 20 . Ne

3aB. kadenpoii H.JL MGI[SIHI/IK




1 Ilesin ocBOCHMSI AMCUMILTUHBI (MOIYJIS)

[ensimMu OCBOCHHSI TUCIUTUTHHBI « XUMHUSD» SBISIETCSI PopMUpoBaHue (yHIaMEHTAIbHBIX
3HAHUH B 00JIACTM COBPEMEHHOW XWMHH, BKJIIOYAIONIMX OCHOBHBIC IIOHSATHS, 3aKOHBI H
3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBOMCTBA XHMHWYECKUX COCIMHEHHUI; pPA3BUTHUE HAaBBIKOB
CaMOCTOATENIbHON Pa0b0ThI, HEOOXOIUMBIX IS IPUMEHECHHS XUMHUYECKUX 3HAHUH TIPU U3yYCHHUH
CIIELIMAIBHBIX JUCUUIUIMH U JAIbHEUIIECH TPAKTHUYECKOM eI TEIbHOCTH.

2 MecTo AuCcHMIJIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/bHOil IPOorpaMmbl

JucuunnrHa XuMus BXOJUT B 0a30BYI0 4YacTb y4eOHOro IuUlaHa 0Opa30BaTENbHOM
IIPOrPaMMBlI.

JUis  u3ydeHus — JUCHMIUIMHBI ~ HEOOXOOUMBbl  3HaHUS  (YMEHMs,  BIJIAQJICHUSA),
c(OpMHPOBAHHBIE B PE3YJIbTATE U3YyUCHHS AUCIUTUTNH/ TPAKTUK:

"Xumus" B 00beMe porpamMmsl cpeHel o011e00pa30BaTeaIbHON IKOIbI

3HaHus (YMEHMs], BIaJIeHUs), NOJYUYEHHbIE NPH U3YYEHUU JAHHOM TUCLMILIMHBI OyxyT
HEOOXOUMBI JIJIsl U3yUSHHSI TUCIUTUINH/TIPAKTHK:

be3onacHOCTb KU3HEIEATEIbHOCTH

3 KoMmnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUS

AUCHHILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pPe3yJibTaThbl 00y4eHUs

B pesynbrare OCBOEHMS IUCHUIUIMHBI (MOIYJsl) «XHMHA» OOyYaroIUiics 1OJIKEeH
001aaTh CIEAYIOIMUMU KOMIETCHIUSIMH:

CTpyKTypHBIii [Tnanupyemsble pe3yabTaThl 00yUeHUs
3JIEMEHT
KOMIETEHIUU
OIIK-1 CIIOCOOHOCTHIO K TPUOOPETEHUIO C OOJBIION CTENEHBI0 CAMOCTOSTEIbHOCTH HOBBIX

3HaHUH C UCTIONIb30BaHIUEM COBPEMEHHBIX 00pa30BaTeIbHBIX U HH(POPMAITMOHHBIX TEXHOJIOTUI

3HaTh - COBpCMCHHBIC TCHACHIIMU Pa3BUTUS XUMHH, €€ POJIb U 3HAYCHUC B
COBpGMCHHOI’I HAYK€ U IMTPOMBIIIJICHHOCTH;,

- COBpCMCHHBIC I/IH(l)OpMaIII/IOHHI)IC TCXHOJIOTHUH JIJIsA HpI/IO6pCTCHI/I$I HOBBIX
3HAHUK B 00JIaCTH XMMUH

Ymeth -0000111aTh, aHAJIM3UPOBATh U OLICHUBATh UH()OPMALINIO: TEOPUH,
KOHIIETIIIUH, (DAKTHI C 1I€IbI0 MPOBEPKU TMIIOTE3 M MHTEPIIPETALIMH JaHHBIX
pa3IMYHBIX HCTOYHUKOB;

- IPUMEHATh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUH /17151 00paboTKH
PE3yIBTATOB XUMHUYECKUX IKCIIEPUMEHTOB;

- IpUOOpeTaTh HOBBIE 3HAHUS 10 XMMHHU C TIOMOIIBIO HH(OPMAIIMOHHBIX
TEXHOJIOTHI

BJ'IaI[eTB - HaBbIKaMU KPUTHUYCCKOT'O MBIIIJICHUS, aHAJIN3a U CUHTE34,
- I/IH(l)OpMaHI/IOHHI)IMI/I TEXHOJIOTUAMM IJId aHAJIM3a COBPEMCHHBIX
I[OCTPI)KCHPIIZ XHMHH B 00J1aCTH HpO(I)CCCI/IOHaJ'ILHOI\/'I ACATCIIBHOCTHU

I[HK-l YMCHUEM HCITIOJIb30BATh OCHOBHBIC 3dKOHBI €CCTCCTBCHHOHAYUYHBIX JUCHUILIINH B
HpOCbeCCI/IOHaHBHOI\/'I ACATCIIBHOCTHU, TPUMCHATH MCTOAbI MAaTEMATUYCCKOT'O aHAJIN3a U
MOZCIINPOBAHUS, TCOPECTUUCCKOI'O U SKCTICPUMCHTAJILHOT'O UCCIICTOBAHUA

3HaThb - OCHOBHBIE XUMHWUYECKHUE IIOHATHS, I0JIOKEHUS U 3aKOHBI;

- COBPEMEHHBIE HAIIPABJICHUS PA3BUTHS HAYYHBIX TEOPUN;

- METO/JIbI TEOPETHUECKOTO 1 SKCIIEPUMEHTAIILHOTO HCCIIeI0OBaHUS B 00JIACTH
XUMUH




YMmern

- pelaTh pacyeTHBIEC 3aa4y IPUMEHUTEIIBHO K MaTepuaily porpaMMBl;
- IPOTHO3UPOBATH BO3MOXKHOCTb ITPOTEKAHUS CAMOIIPOU3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHBIX XUMUYECKUX CUCTEMAX

Bnaners

- HaBBIKAMU IPUMEHEHHUSI OCHOBHBIX XUMHUYECKUX 3aKOHOB B
npodecCuoHaNbHOM e TeIbHOCTH;

- MPAKTUYECKUMHU HABBIKAMH TE€OPETUUECKOTO U SKCIIEPUMEHTATBLHOTO
UCCJIEIOBaHMSI B 00JIACTH XUMUU




4. CTpyKTypa, 00b€éM U colep:kaHNe NTUCHHUILINHBI (MOLYJI5)
OO01mast Tpy10eMKOCTh AUCIUTLINHBI COCTABIISIET 3 3aueTHhIX enquHuI] 108 akas. yacos, B TOM 4ucIe:
— KOHTaKTHas pabora — 8,7 akaj. 4acos:

— ayuTOpHAas — 8 aKkaJl. 4acoB;

— BHeayautopHas — 0,7 akaJl. 4acoB;
— caMocTosiTeNnbHas padora — 95,4 aka. 4yacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac

dDopMa arrecrauu - 3a4cT

AypauropHas ) s
KOHTaKTHast paboTa E = DopMa TeKyILero
=
Pasnen/ Tema 3 (B aKaj. 9acax) = Brn . KOHTPOIIA Kon
> & ©| camocTosTENBHOM | yCIIEBAEMOCTH U
JUCLUTUTAHBI < £ < . | KoMIeTeHINU
o B paboThI TIPOMEKYTOUHOU
nab. |mpakr. | € 8
Tlex. =g aTTecTaluu
3aH. 3aH. | O &
1.
CaMOCTOSITENEHOE
u3yueHue yuyeOHon
Y HAyIHOH 3ammra JMK-1
1.1 Xumuueckas TepMOJUHAMUKA 15 JIUTEPaATYpHI; KOHTPOJIBbHOMN OIK. 1’
- pelieHHe paboTHI.
KOHTPOJIBHOM
paboTHI.
CaMOCTOSITENEHOE
u3yueHue yuyeOHOH
Y e 3amura
U HAy4HOM . ATIK-1,
1.2 Xumuueckast KHHETHKa 15 KOHTPOJIbHOM
JIUTEPATYPHI; OIIK-1
paboThI
- perieHne
KOHTPOJIbHOM
paboTHI.
- oopmiieHHEe
1 oTYeTa 1o
71a60paTOPHBIM
aboTtam;
p ’ 3amura
71a00paTOpHOI
CaMOCTOSITEIILHOE paTop JIIK-1,
1.3 PacTtBoOpHI 2 |2/1,61 15 .| pabotsl. 3amuTa
u3ydyeHue yaeOHomn . OIIK-1
N KOHTPOJIBHOM
W HAY9YHOU
paboTHI.
JIATEPATyPHI;
- peleHue
KOHTPOJIBHON
paboTHI.
CaMOCTOSITENBEHOE
u3yueHue yuyeOHOH
Y yaet 3amura
1 HAyIHOU . JIIK-1,
1.4 [TucniepcHbIE CUCTEMBI 10,4 KOHTPOJIBHOMH
JUTEpPaTypHI; OIIK-1
paboTHI.
- perieHne
KOHTPOJBHOMN
paboThL.




CaMOCTOATCIbHOC

15 M3ydeHne yaeOHoi 3amura JTK-L
OKHCINTENBHO-BOCCTAHOBUTEIILHEIE 20 Y HAYYHOU KOHTPOJIBHON OIIK- 1’
IPONECCHI JIUTEPATYPHI; paboThL.
- perieHue
KOHTPOJIbHOM
paboThI.
- oopmieHHE
oT4eTa 1o
1a00paTOpHBIM
pabotam; 3amura
- nabopatopHon JIK-1
1.6 DNeKTPOXUMHIESCKUE CUCTEMBI 2 20 | camocrosiTensHoe | paboTsl. 3ammTa OIIK- 1’
u3ydeHue yueOHol| KOHTpPOJbHOU
U Hay4HOU paboTHL.
JIUTEPATypPHI;
- perieHne
KOHTPOJIBHOM
paboTHI.
Hroro no pazaeny 4/1,611 95,4
HWroro 3a cemectp 4/1,611 95,4 3au€T
Wrtoro no qucuuminye 4/1,611 95,4 — JIIK-1,0I1K-

1




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B mpouecce mnpenogaBaHus IUCUUIUIMHBL «XUMHS» TPUMEHSETCS TpaJAULMOHHAs
MH(OPMALMOHHO-KOMMYHHKAIIMOHHAs! 00pa30BaTeIbHbIEC TEXHOJIOTHH.

Jlexuu IpoXoaAT KaK B UH(OPMAIIMOHHOHN (opMe, TAe UMEET MECTO MOCIIEeI0BaTEIbHOE
U3JIOKEHUE MaTepuana B AMCHMIUIMHAPHOM JIOTHKE, OCYIIECTBIIEMOE IPEUMYIIECTBEHHO
BepOATBHBIMH CPEJICTBAMH, TaK U B (hopMe NeKInii-Oece bl TN AUAajora ¢ Ay AUTOPHEH, JTCKIIUH
C NMPUMEHEHHEM 3JIEMEHTOB «MO3TOBOM aTaku», JEKUUN-KOHCYJIbTALUN, TJe TEOPETUUECKHI
MaTepuaj 3apaHee BBIIAETCS CTYJEHTaM Uil CAMOCTOSATEIbHOTO H3Yy4Y€HUSs, Ui MOATOTOBKHU
BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JIEKIIHsI TPOXOIUT IO TUITY BOIIPOCHI-OTBETHI-AUCKYCCHSI.

[ToMuMO 3TOTO B JIGKIMU MOTYT HCIIOJIB30BATHCS AIIEMEHTHI MIPOOJIIEMHOTO M3JI0KEHUSI.
Ocoboe MecTo B mpolecce NPernoAaBaHUs TUCHHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIHUU C
HCIOJIb30BAHUEM JIEMOHCTPALIMOHHOIO XHMHYECKOIO0 JKCIIEPUMEHTA, KOTOPBIA II0O3BOJISET
Hau0oJjee MOJHO peajn30BaThb METOJ MPOOJIEeMHOro oOydeHHus depe3 MOCTAaHOBKY MpoldiieM ¢
MMOMOLIBIO IEMOHCTPALMH SIBICHHUM, PEAKIIUI WIIH ITPOLECCOB.

Jns peanuzanuu nHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOIOTUN
MIPOBOASATCS JIEKUUU-BU3YyAIU3allMH, B XOJ€ KOTOPBIX U3JI0KEHUE TEOPETUUYECKOro Marepuasa
COIIPOBOXKIAETCS MPE3CHTAIUEH.

JlexunoHHBIN MaTepHall 3aKperisieTcss B XoJe JabopaTopHbIX padoT, B XOJ€ KOTOPBIX
ydyebHasi paboTa MpPOBOAMUTCA C peajlbHbIMU XMMHYECKMMHU BemlecTBamu. Ha maGopaTopHbIX
paboTax BBHIMOIHAIOTCS TPYNIIOBBIC WM HHIUBUIyaJbHBIC 3aIaHUs 10 TpoineHHoi Teme. [Ipu
MIPOBEJICHUH J1a00paTOPHBIX 3aHATHH HCIONB3YETCS METOJ] KOHTEKCTHOTO OOYYEeHHs, KOTOPBIH
MIO3BOJISIET YCBOUTh MaTepHall IyTEM BbISBICHHS CBS3€H MEXAYy KOHKPETHBIM 3HAHHUEM M €ro
npuMeHenueM. Kpome Toro, 1enaecooOpa3HO HCIOJIB30BaTh TEXHOJIOTHUIO KOJIEKTUBHOTO
B3aMMOOOyYeHHUs1 (TMapHyl0 paboTy) TpeX BHUIOB: CTaTWYECKas Mapa, JWHAMHYECKas Iapa,
BapHalliOHHAsl Tapa; COBMeEMIas €€ C TEXHOJIOTHEeW MOIyIbHOTO o0ydeHus. BpImoaHuB
IKCIIEPUMEHT, OOydJaromuecs (HOpMyIHPYIOT OOOOIICHHBIC BBIBOJBI IO CEPHH OIBITOB,
UCIOJIB3Ys PUEMbBI AaHATIOTUU U CPABHEHUSI.

CamocTrosTenbHass padboTa o0ydaromMxcsi BKJIIOYaeT B ceOs camble pa3HOOOpas3HbIe
(bopMbl yueOHOH NEesATETbHOCTH: BBINOJHEHHE JOMAIIHUX 3a/laHUi, 3aBeplieHrne 0(opMIICHUS
71a00paToOpHBIX padOT, MOJArOTOBKA K MPAKTUKYMY, W3YYEHHE OCHOBHOTO M JOIMOJHUTEIBHOIO
MaTepuaga No ydyeOHMKaM M TOcOoOusSM, YTEeHME M MpopadoTKa HAay4yHOW IUTepaTrypbl B
OoubnMoTeke, HarMcanue pedepaToB U KypCOBBIX padOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
utoroBoil arrectauuu.CamocTosTenbHas paboTa 00y4aroLUMXCcsl JODKHA OBITh HalpaBieHa Ha
3aKpeIJICHUs] TEOPETUUECKOT0 MaTepuasa, U3J0KEHHOro MpernoiaBaTesieM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSITEIbHOE M3Y4YECHHE, Ha IOATOTOBKY K JIAOOPAaTOPHBIM 3aHSTHUSM,
BBINOJIHEHUE IOMAILTHUX 33JaHUI U TOJATOTOBKY K PyOeKHOMY M 3aKJIIOUUTEIBHOMY KOHTPOJIIO.
[Ipu npoBeeHNH pyOEKHOTO U 3aKJIFOUUTEIBHOIO KOHTPOJISI OCHOBHBIMM 33Ja4aMu, CTOSIIUMU
nepes NpenojaBaTeieM, SBISIOTCS: BbISIBIEHHE CTENEHH NpPaBUIBHOCTH, 00beMa, ITyOMHBI
3HAHWUW, YMEHUH, HaBbIKOB, MMOJIYYEHHBIX IPU U3YUYEHUU Kypca Hapsay C BBISBICHHEM CTEHNEHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHUH TIOJyUYEHHBIX 3HAHUN, yMEHHUM U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIIOT HKCIEPUMEHTUPOBATH C HOBBIMU
¢bopmamu koHTpost. OOydaromMMes: TpeAaraloTcsl TeCThl M 3aflaydl B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW CHCTEMOM MpOBEpKU. B oTinYMe OT OOBIYHOrO TECTHPOBAHUS TaKOM
CIOco0 KOHTPOJIS TO3BOJISIET CTyJEHTaM B J000e BpeMsi MPOWTH TECT, MPOAHAIU3UPOBATH
OLIMOKYU U MPONTH TECT BTOPUUHO.

6 YueOHO-MeTOANUYECKOE 00ecTeueHre CAMOCTOATEIbHOM padoThl 00y4ammXxcs
[Ipencrasneno B mpumoxenuu 1.



7 OueHoYHbIE CPEACTBA AJI NPOBEACHHUS MPOMEKYTOYHOM aTTeCTAlUN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAMYecKOe M1 MHPOPMAIMOHHOE 00ecnevyeHHe JUCITUIITIMHBI (MOYJIs1)

a) OcHoBHas JIUTEpaTypAa:

1. OcuoBwl xumun: yueonuk / B.I'. MBanos, O.H. I'ea. - M.: KYPC: HUIL] UHD®PA-M,
2014.-560c.: - (Beicmiee o6paszoBanue: bakamaspuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara o6pamenus: 14.02.2021). - Tekcrt:
3JIEKTPOHHBIN.

2. Komsima, JI. T'. Xumus : yuebnoe mocobue / JI. I'. Komsma, JI. T'. Tapaciok ; MI'TY. -
Marunutoropck : MI'TY, 2015. - 1 snektpon. ont. guck (CD-ROM). - 3ari. ¢ turyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (marta obpamenus: 14.02.2021). - MakpooObeKT. - TeKCT : 3neKTpOHHBII. - CBeaeHUs
noctymHbl Takke Ha CD-ROM.

0) JlonmostHuTEIbHAS JIUTEPATYypa:

1. Mensuuk, H. JI. PactBopsi : mpaktukym / H. JI. Mensuuk, 3. P. Mymuna, O. A. Muinypuna
; Marauroropckuii roc. texuuueckud yH-T uMm. I'. . HocoBa. - Maruuroropck : MI'TY um. I'. U.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o9kxpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata oOpamenus: 14.02.2021). - MakpooObeKT. - TeKCT : AJIEKTPOHHBIH. -
Ceenenus noctymnssl Takxke Ha CD-ROM.

2. Mensnuk, H. JI. lucnepcusie cuctemsl : npaktikym / H. JI. Mensauuk, D. P. Mymuna, O. A.
Muiypuna ; MarHuToropckuii roc. rexuuueckuit yu-T uM. I'. 1. Hocosa. - Marauroropck : MI'TY um.
I W. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢ tutyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata oOpamenus: 14.02.2021). - MakpooObeKT. - TeKCT : AIEKTPOHHBIH. -
Ceenenus noctynusl Takke Ha CD-ROM.

3. Komsama, JI. I'. OxucnuTenbHO-BOCCTAaHOBUTENBbHBIE peaknud. OCHOBBI DIIEKTPOXUMHUH '
yueonoe nocobue / JI. T'. Konsina, 3. P. Mysnuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ui.,
TalI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad7name 1147 pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mara ooOpamenus: 14.02.2021). - MakpooObeKT. - TeKCT : HIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumunyeckas kuHeTHKa. COCTOSIHME XMMHUYECKOIO PpPaBHOBECHS
npaktukyM / O. A. Mumypuna, J. P. Mymiuna, O. B. EpiioBa ; MarHUTOropckuii roc. TeXHHYECKHUit
yH-T uM. ['. U. HocoBa. - Marautoropck : MI'TY um. I'. K. Hocosa, 2019. - 1 CD-ROM. - 3arm. c
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mata oOpamenus: 14.02.2021). - MakpooObeKT. - TEKCT : AIEKTPOHHBIN. -
Ceenenus noctymasl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmast xumus: yued. A TEXHMYECKMX HampaB. W crel. By3oB /H.B.
KopoBun —9-¢ u3zg., nmepepad.- M.: Beicmr. mik., 2007.- 557 ¢.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEACTBEHHBIN.

6. Kpatkuii cnpaBouHuk Qusnko-xumuueckux BenuunH / coct.. H. M. Bapon, A. M.
ITonomapeBa, A. A. PaBzuens, 3. H. Tumodeesa; mox pen. A. A. PaBnens, A. M. I[lonomapeBoii. - 10-e
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HPUJIOKEHHUE 1
6. YueOHO-MeTOAMUYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM PadoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydYarOUIMXCS MOApa3AessieTcs Ha ayJIuTOPHYIO, KOTopas
MPOUCXOIUT KaK BO BpeMsi JaOOpaTOPHBIX 3aHATHH, TaK M Ha IUIAHOBBIX KOHCYJbTALMAX, U HA
BHEAyJIUTOPHYIO, TMPOUCXOMSAIIYI0 BO BpPEMS MOJATOTOBKH CTYIACHTAMHU OTYETOB IO JIAOOPATOPHBIM
3aHSATHUSM U BBIITOJIHEHHSI JOMAITHUX 33 IaHHH.

AyImuTopHas ~ caMOCTOSITENIbHAsh paboTa OOyYaroIuXCs NpeIroiaraeT —MPOXOXKICHHE
TECTHPOBAHUS M0 KAXKIOMY pa3/eiy AUCIHUILTUHBL TeCThl BKIIFOYAIOT TEOPETUICCKUE U TPAKTHUCCKUE
3aJjaHus, OTBEThl HAa KOTOpBIE TPEOYIOT TIIIyOOKOTO IMOHMMAaHUS HM3YYCHHOTOo MaTepuana. TecTbl
MOCTPOEHBI €IMHOO0PAa3HO: K KaKAOMY BOINPOCY HpEIJiaraeTcsi YeThlpe BapHaHTa OTBETOB, CPEIU
KOTOPBIX OJMH HIIM HECKOJBKO MpaBHIbHBIX. OOpaboOTKa pe3ylbTaTOB OCYIICCTBIISICTCS ITyTEM
COIIOCTABJICHHUS MOJIyYEHHBIX PE3YyJIbTAaTOB C ATAJIOHHBIMU M MPOTEKAET OYeHb OBICTPO. MaKCHMaIbHOE
KOJIMYECTBO OAIIOB B K101 Teme Kypca — 10.

BapunaHThl TEeMaTH4YeCKMX TECTOBBIX 32/IaHUM I TEKYIIEro KOHTPOJIS
XumMuveckasi TepMOTAHAMHUKA

B Tecrax mo teme « XuMHUYECKast TEPMOJAMHAMHKAY . TICPBbIE [IECTh 3aaHUI OLCHUBAIOTCS B
0,5 6ama, cegpbMoe — B 1 0aimI, a BOCEMOE, IEBITOE U IECITOE 3a0aHusI — B 2 Oauia.

Tecer Ne 1

1. Ilpu paccMOTpEeHUH XUMUYECKON PEAKIIUH cuUcCmeMd O3HAYAEeT:
a) WCXOJIHBIC PEearcHTHI
0) TPOAYKTHI XMMUYECKOH pEaKIiu
B) PEaKIMOHHBIN COCY]T
I) HCXOJHBIC PEareHThl U MPOIAYKTHI PEaKIIUU
2. TlepBblii 3aK0H (IIEpBOE HAYAJTI0) TEPMOJMHAMHUKH MaTEMaTHIECKH 3alMCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/RT)
06) K=R/Na r) AU= Q-W
3. B sKk30TepMueckoil peaxium:
a) SHTAJIBIHS PEAKIIMOHHOM cucTteMbl moBbimaercst (AH > 0)
0) TeroBoit a3 ekt peakinu otpunarenacH (Q< 0)
B) SHTAJIBIINS PEAKIIMOHHOW cHCTeMbl yMeHbInaercsi (AH< 0)
T') AaBIICHHE PEAKIIMOHHON CHCTEMBI MOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBbIE Y3PPEKTH NPUHATO 0003HAYATH!

a) AUcr B) Q 101,327
0) AH°29s r) AHcr
5. Kakue u3 npuBeIeHHBIX PEAKIH SBISIOTCS SHI0TEPMUUECKUMU?
a) 1/2 N2+ 3/2 H=NHs , AH = — 46 K]I>x/mMoab
0) H2+4/2 02=H20, AH = -242 K][x/Monb
B) /2 N2+ 1/2 O2=NO , AH =90 K]I>x/momb
r) 1/2H2+ 1/2 1=HI, AH = 26 K]I»/Monb

6. Kakasg u3 HanmMcaHHBIX HMKE PEaKIMH OTBEYaeT TEeIuloTe oOpa3oBaHMs okcuja azoTta ( || ) B
CTaHJAPTHBIX YCIOBHAX?

a) 1/2 N2+ O=NO B) 1/2N2+1/2 02 =NO

6) N+1/202=NO r) NH3+ 5202, =2NO +3H20
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :

CuO () + C (rpagur) = CU () + CO (1), morsmotmiiock 22 kJIk TEmIoThI.

OHTanenus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hust peakiturt  NiO ) + C (pagury = Ni  + CO (). Onpeznenure BO3MOXHOE HarpaBiCHUE
CaMOTMPOM3BOJIBHOTO TEUEHUS PEaKIMU MPU CTAaHAAPTHBIX YCIOBUAX U Mpu Temiiepatype 627°C.

BerectBo AH®298  (KJ/MOJIB) S8  (JIx/Monb*K)
NiO —239,7 38
C (rpagur) 0 5,74
Ni 0 29,9
CO -110,5 1974

B orBeTe ykaxute 3HaueHus dHeprum [ mOOCa mMpu CTaHIAPTHBIX YCIOBUSX, MPH TEMIIEPAType
627°Cu TeMmIieparypy Hadyajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPONHUS IPU PA3TI0KEHUN KapOOHaTa KaJbIus?
a) yBEJIMYUBACTCS B) HE YMEHbIIIAETCs
0) yMCHBIIIAETCS T') HE 3HAI0
10. Tannas peaxuus: 2KCIlO3 (rB) —2KCl (18)+30:2 (1), AH<O MosxeT caMOnpou3BOJIbHO IPOTEKATh
a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo reme « XMMHYECKash KHHETHKA»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOE U MATOC 3aqaHHS
oneHuBarotcs B 0,5 Oajuia; mecroe, celbMOe, BOCbMOE, JIEBITOE U JecsaToe — B 1 0ajl, a OJMHHA/IIIATOC
—B 2,5 Oaia.

Teer Ne 1

1. Pazpen xumuu, N3ydaroluil CKOPOCTH U MEXaHU3MbI XUMUYECKUX PEAKIUi, Ha3bIBACTCS
a) XMMUYecKast TePMOTMHAMHKA
0) TepMOXUMHUS
B) XMMHYECKasi KHHETHKA
2. CKOpOCTh XUMHUYECKOM PEaKIUU — ITO ...
a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOYETCsl OJTHO U3 UCXO/IHBIX BEIIECTB
0) M3MeHeHue KOJMYECTBA BEIIECTBA PeareHTOB (MK MPOAYKTOB) PEAKIIUU B €AMHHILY BPEMEHU B
equHuIe 0o0Bema
B) KOJIMYECTBO BEIIECTBA MPOIYKTOB pEeaKIIUi K MOMEHTY OKOHYaHUS peaKluu
3. B kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOW PeaKInu?
a) momb 11 ¢ !
0) Oe3pa3zmepHas BETMYMHA
B) MOJIBZ C
4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX PEaKIIHii?
a) OT MPUPOJIBI PEATUPYIOIIUX BEIIECTB
0) OT TemnepaTypbl
B) OT 00beMa peakIIMOHHOTO cocy/a
5. CocrosiHEe XMMHUYECKOTO PaBHOBECHS 0OPATUMBIX IPOIIECCOB KOIMUECTBEHHO XapaKTEepU3yeTcs ...
a) paBHOBECHBIMU KOHIICHTPAIUSMH MPOIYKTOB pEaKIIuu
0) DHEpruei aKTUBU3AIUN
B) KOHCTAHTOI paBHOBECHS
6. Kaxk 3anmuceiBaetcs Beipaskenue st ckopocT peakini 4 NO ) + 6 H2O =4 NH3 () + 5 Oz ()
a) V =k[NOJ*[H20] 6) V = k[NH3][O¢] B) V = k[NO]*[H.0]°
7. Kak 3anumiercs BeIpakKeHHUE 711 KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D]/ [A][B]?



6) Ke = [C][D] / [A][B]
B) Kr = [A][B] %/ [C][D]
8. Kakoii 0Tpe30K Ha AMarpaMMe II0Ka3bIBaeT 3HaYCHUE TeroBoro dddekra peakuun?
a) 1 TE .
1
6) 2 2

B) 3 y
a ;
—y Y

X0 p€aKkuuu

»

v

9. Yrto MOXXHO CKa3aTh O pEaKIMH, N300paKEHHOM Ha TUarpaMme K Borpocy 87

a) 9K30TepMHUYECKasl PEaKIIHs

0) SHIOTEepMHUYECKAs PEeaKIUs

B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHS
10. PaBHoBecue peakuuu  Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMeEILIaeTcs BIEBO.

a) MPY MOHUKEHUH TEMIIEPATYPhI

0) IIpH MOBBIMICHUHU TEMIICPATYPhI

B) IIPU MOBBILICHUH JIaBICHUS

11. ns peakumu Cu + 2 H 2 ) = CH 4 (n ipu HEKOTOPOI TemriepaType KOHCTaHTa PaBHOBECHS paBHA
0,8. PaBHOBeCcHast KOHIIEHTpalKs BOJOpoia paBHa 1,2 Moib/11. BeuucinTe HCXOHYIO KOHIEHTPAIUIO
BOZOpPOJA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpBI

B Tecrax mo Teme «PacTBOpb»: TiepBOoe 3alaHUE OICHHMBAaeTCsS B | 0Oamr, BTOpoe, TPEThe,
4eTBEepTOe, MATOE U IIeCToe 3aaHus - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gama.

Tect Nel
1. s ypaBHenus peakiuu Cu SO4 + KOH —... cokpallieHHOe MOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K* + SO4*~ = K2S04
2) Cu?" +S04% + 2K* + 20H" = Cu(OH)2{ + K2S04
3) CuSO4+ 20H" = Cu(OH)2{ + SO
4) Cu?* +20H" = Cu(OH)24
2. Macca (B r) xnopuaa Hatpus B 300 mu 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
11 2)2 3)11 4) 13

4. Tns mogaBneHus ruponusa xiaopuaa xpoma (II1) cnenyer

1) 106aBUTH CONAHYIO KHCIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PACTBOP BOJOM

4) TIOBBICHTBH TEMIEpATypy
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBIEHHBIM M3 TUAPOCYIb(daTa KadblUs U BOJBL, CymMMa
KO3 PHUIHMEHTOB B YpPaBHEHUU HEOOPATUMOM JHCCOLMAIIMN PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6



6. PactBopuMocTh OkcanaTta cepebpa pasHa 3,27-107 r/ 100r H20. Onpenenurte Npou3BENEHUE
pactBopumoctu Ag2C204
1) 5:10712 2)1,16-10°8 3) 10,7-10°° 4)2,31-10°8

7. MaccoBast 107151 paCTBOPEHHOT'O BEILIECTBA — 3TO OTHOILLICHUE

1) Macchl BelecTBa K Macce BOJIbI

2) KOJHMYECTBA BEIIECTBA K 00bEMY BOIbI

3) Macchl BEIIeCTBa K Macce pacTBOpa

4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K ci1alGpiM 371€KTpouTaM OTHOCUTCS ...

1) ruapoKcH aMMOHHMS

2) THIPOKCH] KaJIHsl

3) xJ0puI Kalblus

4) MaprasioBas KUCIIOTa
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTHX COJIEH MOTYT MUMETh IIEIOYHYIO HIIM KHCIYIO Cperdy.
[IpynumnHoOii 3TOTO ABIAETCA ...

1) snexTposu3 cosei

2) JIUCUPOTOPIHUOHUPOBAHUE COJICH

3) ruapaTHpOBaHHE COei

4)  THAPOJIU3 COJICH
10.3nauenne PH uucroit Boas! mpu 25°C cocTaBiseT

1)1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHUCTEMBbI

B Ttecrax mo Tteme <<I[I/ICHepCHI)IC CUCTCMBI»: IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUA
OLICHUBAKOTCA B 1 6ann; IATOC M ICCTOC 3alaHUs - B 3 Gamna.

Tect Nel

1. Vkaxwurte pa3Mepsl 4aCTUI] KOJUIOUJIHBIX CHCTEM

1) wmenbie 1 HM

2)  O6ombme 100 M

3) ot 1 uM g0 100 uM
2.  Kakue WOHBI CMOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMIA, YACTHII KOTOPOTO HMMEIOT
MOJIOKUTEIIBHBIN 3apsia?

1) KaTuOHBI

2)  aHUOHBI

3)  TOJSpHBIC MOJEKYJI
3. JImst KaKoro IIEKTPOJIMTA TOPOT KOAryJIsIUU KOJUTOUIA C MOJ0KUTEIFHO 3apsHKEHHON YacTHICH
JTOJDKEH OBITh HAMMEHBIITNM?

1)  xyopua Kanus

2) cynbbart Kaaus

3) oprodocdar kamus
4.  Mumenna 3073 UMeeT CTPOEHHUE: {[Fe(OH)s]m n Fe*" -(3n —x) CI'} x CI~
KaKOM AJIEKTPOIIUT UTPAeT POJIb HOHHOTO cTabuim3aropa?

1)  xnopun xene3a (111)

2) Boja

3) TUAPOKCHU] KaJus
5. IIpu B3ammopeiicteuu 20 mun 0,001H nHutpara csunma (1) ¢ 10 ma 0,02H cynbdara kamus
obOpasyercs 305b cyiabdara cBunma (11). K kakoMmy sieKTpoay MOJDKHBI TEepeMeniaThbCsl YaCTHIIBI
JHMCTIEPCHOM (ha3bl MpH 3MeKTpoIHn3e?

1) HaxoAsATCs B COCTOSHHU TUHAMHUYECKOTO PAaBHOBECHS

2) K Karomy

3) K aHomy



6. B nBe kon6b1 HanuTO 10 50 MIT 307151 TUAPOKCH A Kene3a. {1 Toro 4roObl BEI3BATh KOATYJISIHIO
307151 TOTpeboBaIoCh 100aBHUTH: B mepByto — 5,3 mur 1H pactBopa xmopuna kanwus; B 1pyryto — 18,7 mi
0,001H pactBopa docdaTa HaTpus. Berauciure mopor Koaryisiuy Kaxa0ro JIeKTPOIIUTa.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE MpoueCChI
B Tecrax mo teme «OKUCIMTCILHO-BOCCTAHOBUTEIILHEIC mpouecCob»: MEPBOC, BTOPOC, TPETHE,

YEeTBEPTOE M IATOE 3a1aHus oneHuBaroTcs B 0,5 0ama; mecroe — B 1 6ayt; cepbMoe U BOCbMOE — B 2
Oasa, a eBsiToe — B 2,5 OaJIOB.

Tecr Ne 1
1. OxucauTeNnb — 3TO aTOM, MOJIEKYJIa WJIM UOH, KOTOPBIH ...
1) YBEJIMUYUBAET CBOIO CTEIIEHb OKUCIICHUS
2) MPUHUMAET HJICKTPOHBI
3) OTJAET CBOU DJIEKTPOHBI
2. [Ipouiecc BOCCTaHOBJIEHUSI UMEET MECTO B Cllydae, KOTJa ...
1) HEUTpaJIbHbIE ATOMBI IIPEBPAILAIOTCA B MTOJIOKUTEIbHO-3apsKEHHBIE HOHBI
2) MI0JIOKUTEIIBHBIN 3apsii HOHA YMEHBIIIAETCS
3) OTpHULATEIIbHBIN 3aps]l MOHA YBEJINYUBACTCS
3. U3 npencraBineHHbIX HUXKE peakunii kK OBP nucnponopuroHMpoBaHus NPUHAIIIEKHUT ...
1) S + 2HNO3 = H2S04 + 2NO
2) 2H202 = 2H20 + O2
3) Mg + S = MgS

4. K BOCCTaHOBHUTEISIM OTHOCSTCS ...
1)  Mertaibl, BOAOPO, YIIEPOT
2)  aKTHBHBIC HEMETAJUIBI
3)  DyIEMEHTHI, HAXOIAIINECS B CPEIHEH YaCTH EPHOAUICCKOM CHCTEMBI
5. CterneHn OKHUCIICHUS KUCIIOPO/ia &) B BOZC M 0) B IIEPOKCHJIE BOIOPOIA COOTBETCTBEHHO PABHHI . . .
1) a)-2;6)-2
2) a)—2;0)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, nporekaromux B KUCIION cpesie, BOCCTAHABINBAETCA 10 ...
1)  xarmonma Mn?*
2)  wmanraHaT-noHa MnQ4?—
3)  oxkcuma maprania (1) MnO
7. B peakuun, nporekaromieir mo cxeme Cr.Sz3 + KNOsz > KoCrOs + KzSOs + NO okucienuto
MIOJIBEPTAIOTCS CIICTYIOIIUE HIIEMEHTHI ...
1) aszorucepa
2)  cepaH XpoMm
3)  XpoMm u a30T
8. Cymma k03¢ GUIMEHTOB B peaKIiy, PHUBEICHHON B Bonpoce Ne 7 paBHa ...

1) 26 2)18 3)35
9. Cymma ko3 dunmenton B peakimun KMNnO4 + HCloun, =2 ... paBHa
1) 30 2) 26 3)35

3J1eKTpongnqec1<ne CHCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOpPOE M TATOE 3a/laHus
OIICHUBAIOTCS B |1 0asut; TpeThe M YeTBepTOe 3aManus— B 1,5 Gania; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DJIEeKTPOAHBIN MOTEHIIHAT ONPEEISIOT [0 YPABHEHHMIO ...
1) Hepucra



2) MenpeneeBa-Knaneipona

3) Bonpumana

4) Appennyca
2. Paccunraiite DJIC rampBanundeckoro simemenra MQ|MgSOs||CuSO4|/Cu mpu craHmapTHBIX
YCIIOBHSX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue mpoaykTel 00pa3yroTcsi Ha KaToJIe TPHU AJICKTPOIIN3E pacTBOpa HUTparTa cepedpa?

1) BOJIOPO/I

2) cepebpo

3) a30THAas KUCIIOTa

4) KHCIIOPOJT
4, VYkaxure cymmy K03(GpPHIHEHTOB B YpaBHEHUH 3JI€KTpoJIu3a pactBopa Hurpara meau (1)

1) 12

2) 11

3) 10

4) 8
5. Kakas W3 TNPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUH  MPOTEKaeT
CaMOTIPOHM3BOJILHO B TIPSIMOM HarpaBJICHUU?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI + Cu —...
6. BerumcnuTe Maccy LMHKA, IMOMYYCHHOTO TMIPH 3JIEKTPOiu3e cyibdara NHUHKA, KOTOPBII
npoBoauIn B TeueHue 20 cek mpu cuie Toka 1A

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,7:1073
7. [IpuBenuTe CXEMBI DSJIEKTPOTHBIX MPOIECCOB W MOJICKYJSPHOE YPAaBHCHHE pPEaKIIHH,

NPOTEKAOMIEH NPU AIEKTPOXUMUYECKOI KOppo3uu ranbBaHomapbl ZN|MQ B cepHOkucioii cpene. B
OTBETE YKAXXUTE CyMMY KO3 (UIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHHUH.

1) 6
2) 5
3) 4
4) 8

BreayauropHasi camocTosTelIbHAs paboTa 00ydJaromuXcsi OCYIISCTBIISICTCS B BHUJIC MU3YyYCHUS
JTUTEPaTyphl MO COOTBETCTBYIOIIEMY pa3lieldy C MpopadoTKoW marepuana; opopmileHHs OTYETOB IO
nabopaTOpHBIM PaboTaM U BBITIOJTHEHHS JTOMAITHUX 3aJaHUH.

BapuaHThl TeMaTHYECKHX AOMAINHUX 32JaHHIi /UIsi BHEAYZUTOPHOM CaMOCTOSATEILHOI PadoThI
CTYAACHTOB 110 TeMaM

JlomaiHee 3agague No 1
I10 TEME «X]/IMI/I‘ICCKaH TepMOJII/[HaMI/[Ka»

B nomaniaem 3amaHuu 1Mo TeMe « XMMUYecKasl TEPMOJMHAMIKAY: TIepBasl 3a/1ada OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpetss — B 1 Oam.



3amaua Nel
Hns peakuun CHs ) + CO2 ) = 2 CO ) + 2 Hz () onpeaenuTe BO3MOKHOE HaIlpaBJICHUE

CaMOMPOU3BOILHOTO TEUEHHUs PEaKIUH TIPH CTAHAAPTHBIX yCIOBUAX 1 pyu  Temmepatype T = 927 °C,
eclii TeryIoBoi 3(h(eKT peakuu A0 3aJaHHOW TeMIIepaTypbl He U3MEHHUTCA. Y KaKUTE: a) BbIAETSAETCS
WIA TIOTJIOUIAETCS SHEPIrus B XOJA€ peakiuu; 0) MPUYMHY HANJAEHHOTO W3MEHEHHS SHTPOIUH.
Paccuuraiite TemnepaTypy Hayaua peakiuu.

3ajmaga Ne2

Boeruncnute teroBoit  addext peakuuu: CaCz ) + 2 H20q) = Ca(OH)2 ) + C2Hz (1), monb3ysich
CTaHJIaPTHBIMU TEIJIOTaMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOThHI BBIACIUTCS WIN
MOTJIOTHTCS IpU oOpazoBanuu 2,24 1 C2Ho?

3amaua Ne3

[To TepMOXUMHUYECKUM YPAaBHEHHUSIM PACCUUTANTE TEIUIOBOM A(PPEKT peaKIiu:
Hop + COz2¢)=CO () + H2 O¢). Tepmoxumuueckue ypaBHEHHUS:

a)Ha@ + % Oz = H20 (), AH = -241,9 xJ1x;

6)2COw +020)=2CO2 ), AH =-566,2 k]I k.

JlomainHee 3aganue Ne 2
o TeMe « XHMHYECKAl KHHETHKA)

B nomamnem 3amanuu no teme «XuUMHYECKas KMHETHKa»: NepBas 3ajaya oleHuBaerca B 1,5
Oaia; BTopas — B 0,5 6ajuia; TpeThs, YeTBEpTas U naTast — B 1 Ga.

3agaua Nel
Peaknust mporekaer mo ypaBHeHuto: Oz ¢ +2 CO ¢y = 2 CO2 (). HauanbHble KOHIEHTpauu

pearupyromux BemectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckonbko pa3 u3MEHHUTCS
CKOpOCTh mpsMoi peakuuu, korga mnpopearupyer 30% CO? Bo ckoJIbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOMN U 00paTHOM peakiuu, €CIU YBETUYUTD JaBlIeHUE B CHCTEME B J[Ba pa3za?

3amaya Ne2

Ipu Ttemmnepatype 40 °C HexoTOpoe KOMMYECTBO BEIIeCTBA BCTyMaeT B peakiuio 3a 20MuH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIIUT B PEAKIIUIO IIPU TEMIIEPATYpE
200 °C, ecnm TemmepaTypHBIii KO3(MUIHMEHT CKOPOCTH PEAKIHHU paBeH 2. Bo CKOIBKO pa3 M3MEHHTCS
IIPU 3TOM CKOPOCTb PEAKIIH?

3amaua Ne3

Haiinute HayanpbHBIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe i + H20 ) = FeO () + H2 (), eciii paBHOBECHBIE KOHIIEHTPALIUMK PEarupyroIIuX BEIIECTB PaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Moas/m.

3amaua Ne4

Hus peaknmonnoi cuctemsl: CO p + H20 ) = CO2 (7 + H2 ) HavanbHbIe KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/1. Onpeaenute KOHIIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHsI, €CITM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasute uepe3 KOHIIEHTpAIMK peareHTOB KOHCTAHThI PAaBHOBECHS CIIEIYIOLINX PeaKIUil:

N2 + 3 Hor) = 2 NH3 (), AH =-92,2 x/Ix;
COzr) +C =2 CO), AH = +160,5 x/lx;
COq +H20r) =CO2 ) +How, AH =-41,1 xJIx.

VYkaxuTe HanpaBJICHUE CMEIICHUSI XUMAYECKOTO PAaBHOBECHS ATUX PEAKIINN: a) MPU MOHKEHUN
TEMIEpaTyphbl, €CIH JaBICHHE TOCTOSHHO;, 0) MpH TMOBBIINICHUH [ABICHHS, €CIH TeMIeparypa
MOCTOSIHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopsn»

B nomamiem 3amanum mo Teme «PacTBopel»: TiepBas, BTOpas, TpPEThs W TMATas 3a7add
orieHUBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnna.



3amaya Nel

B kakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly mist monyyenus 3M pacTtBopa xjopuiaa
oniosa (Il) c mmotHoCTRIO P = 1,405 T/MN?

Paccunraiite: a) MaccoByl [IOJIF0 BEIIECTBA B pacTBOpe; 0) MOJSIPHYIO KOHIIEHTPAIUIO
9KBUBAJICHTA; B) MOJISUIBHOCTB; T) THTP; 1) MOJIGHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3ajmaga Ne2

3aKOHYMTE MOJICKYJISIPHBIE M HANMIIUTE COKpAIlCHHbIC HMOHHBIC YpaBHEHHS PEaKIHid
B3aMMOJICHCTBHS CIICIYIONINX BEIIECTB:

HBr + NaOH —

AgNO3 + H.S —

MgCl; + KOH —

CaF; + HCl—

Sb(OH); + H2S0s —

Sb(OH); + NaOH —

3ayaga Ne3

CocTtaBbTe 10 JIBa MOJICKYJISIPHBIX YPABHEHUS PEAKIUIA K CIICIYIOIUM HOHHBIM:

Ba?* + CrO4> — BaCrOxq;

NHs* + OH — NHsOH;

ZnS + 2H'— Zn** +H,S

3anaya Ne4d

Brruucnure pH 0,05M pactBopa cepHOM KMCIOTHI.

3amaua NeS

Kakue u3 cienyromux coieii moasepratorcst ruaponusy: NaxSiOs. Cu(NOsz)2. KBr? CocraBbre
HMOHHBIE U MOJIEKYJISIpPHbIE YPaBHEHUS THIPOJIM3a COOTBETCTBYHOIUX coyiel. Kakoe 3nauenune pH (<
WUIU> 7) UIMEIOT PacTBOPBI ATUX CoJIeh?

3asaga Neb

Haiinute npoussenenue pacrsopumoctu PhClz, eciu B 200 Mt Bozsl pactBopsiercst 2,17 T 3T0oro
COETUHEHUSI.

JlomairHee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamntnem 3ananuu no teMe « OKHCIUTENbHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: TIepBas 3a7aua
orieHuBaercs B 1,5 Gasia; BTopas — B 2,5 6ainma; TpeTbs — B 1 Oai.

3ajgaga Nel

[TonGeputre KOADGUIUEHTH B ypaBHEHUSX OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.
VKaxuTe THI KaXXI0M peakivu.

Paccunraiite SIEKTPOABIKYILIYIO CHUJIYy M ONpPEAETUTE HaIMpaBiICHUE CaMOMNPOU3BOJIBHOTO
MPOTEKAaHWs  TMEPBOM  peakuud  TpH  CTAHJAAPTHBIX  YCJIOBHSIX,  HCIOJB3YysS  3HAYCHUS
OKHUCIIUTEILHO-BOCCTAHOBHUTEILHBIX IOTECHIINAJIOB:

Hl + HsPOs — J» + H3PO3 + H0

HNO2 — HNOsz + NO + H20

H[AuCl;] + H02 + NaOH — Au +NaCl +0; + H20

NHsReOs +H; — Re + NHs + H20

KBrO — 02 + KBr

3amaya No2

CocTaBbTe ypaBHEHHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITHMN:

KMnOs + NaNO2 + HO0—

NaCrO, + H20, + NaOH —

Bi(OH); + NaS:0s+ NaOH —

BioOs + C —



Mg + HNO3 (pasg) —

3amaua Ne3

Hanbl nBe okuciutenbHo-BocctaHoBUTeNbHBIC mapbl: KNO2, KNOsz; u Pb(NOz)2, PbOo.
[Tonp3ysich TaOmUIEH CTAaHAAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IOTCHIIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peaknuu B ykazanHou cpene (HNO3). Paccuwraiite 3HadcHHE
AJIEKTPOBIIKYIIEH CHJIBI PEaKITUH.

JlomainHee 3aganue Ne 5
1o TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

B nomariiHeM 3a1aHuu 10 TeMe « DIEKTPOXMMHYCCKHE CUCTEMBI»: IIEpBast 3a7ada OlCHHBAETCS B
1 Gam; BTOpas — B 1,5 Gamna; Tpeths — B 2,5 6amia.

3amaya Nel
CocTaBbTe DJIGKTPOHHO-MOHHBIC YpPaBHEHHUS JJICKTPOJHBIX TPOIECCOB M  MOJICKYJIAPHOE

ypaBHEHHE TOKOOOpPAa3yIoIeld peakyu, MpOTEKaloule mNpu paboTe TralbBaHUYECKOTO HIIEMEHTA
Co/Co(NO3)2 // AI(NO3)3/Al. Paccuuraiite DJIC (E) ranbpBaHHYECKOrO 3JIEMEHTAa MPH CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOAHOM pacTBope, pu KoTopoit D/1C ranbBaHN4YeCcKOTo IeMEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenure cxembl SJICKTPOAHBIX MPOIECCOB M  MOJEKYJSAPHBIE YPaBHEHHSI PEaAKIIHiA,
MPOTEKAIOIINX TPU JIEKTPOXUMHUYECKOH Koppo3uu rajbpBanonapel Co/Ni: a) B kucioit cpeze; 0) Bo
BIIQ)KHOM BO3/yXe€.

Onpenenure yObUTh Macchl aHOJA MPH KOPPO3UHM B KHCIOW cpene 3a 20 MHH, €CJIH CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBbTe IIEKTPOHHO-MOHHBIE YPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (aHOI HWHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISAIICH MTPH AIIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOas.

Breruncnute ¢akTuyeckoe KOJIWYECTBO METallla, MOJMYYEHHOTO Ha KaToJe TMPH JIIEKTPOIIU3E
Co(NO3)2, ecitit 3JIEKTPOIH3 MTPOBOAMIM B TeueHuH | 4. Bbixoa Merasia mo Toky coctaBui 85%.

YKakuTe BO3MOKHBIE TPHUMHBI YMEHBIIICHUS BBIXOa METallIa TI0 CPABHEHHIO C PACUETHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJII)HbIe BOITPOCKHI IO TEME «XuMHYecKas TEPMOINHAMUKA»

OCHOBBI XMUMHYECKOM TEPMOIMHAMUKHU: TOHSITHE CUCTEMBI, BU/IbI CUCTEM.
TepmoauHaMuyeckre napaMeTpbl U PYHKIUU COCTOSTHUS CUCTEMBI.

Buytpennss sueprus. Pabora. Temiora.

ITepBblil 3aKOH TEPMOAMHAMUKH (BBIBON).

OHTanabNus Kak QYHKIUS COCTOSIHUS CUCTEMBI. DHTAJbINs 00pa30BaHUsl BEILIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAONME Ha TemiaoBoil 3ddekr
XUMHYECKON PEaKIuu.

7. Tepmoxumus. 3akoH ['ecca.

8.  CnencrBus u3 3akoHa 'ecca.

9.  DHrponus kak (GYHKUIHUS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMHKH.

11. Tperuii 3aK0H TEPMOJTUHAMUKH.

12. Dueprus ['n60ca.

13. HanpasieHue caMOnpoU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ocoarwNE

KOHTpOJIBHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHUKA»



Xumuyeckasi KnHeTuka. CKOpOCTh XMMUYECKOM peakliiy U METObI €€ peryJIupOBaHusl.
BrnusiHue KOHIEHTpaIMU Ha CKOPOCTh XMMUYECKON peakiuu (3aKOH JIEUCTBYIOIIUX MacC).
Brusiaue Temneparypsl Ha CKOpoCcTh XuMudeckor peakiuu. [IpaBuio Baut — 'odda.
Teopust aKTUBHBIX CTOJIKHOBEHUM AppeHunyca.

DHeprus akTUBALMKU. Y paBHEHUE AppeHuyca.

Teopus nepexoIHOro KOMILIEKca. DHEpreTHYecKas JuarpamMmma.

Kpupas Maxkcsenna — bonbiimMana. DHepreTuueckuii 6apnep.

Karanuruueckue cuCTeMsl.

BinusiHue xaranusaropa Ha CKOPOCTb XMMUYECKON PEaKLUU.

0. T'oMOreHHBIN U TeTEPOTCHHBIN KaTaJIH3.

1. KonebarenbHble peakilyy.

12. Xwummueckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHMbBIC PEAKIIUH.

13. KoHcTaHTa XMMHYECKOTO PAaBHOBECHS.

14. Cwmemenune xumuueckoro paBHoBecus. [Ipunnun Jle—Illarense.

15. BiumsiHMe KOHIIEHTpAIMH, TABJICHUS U TEMIIEPATYyPHI.

16. ®da3oBbiec paBHOBECHS.

17. ®a3oBble gUarpaMmsbl 1J1si OJHOKOMITIOHEHTHBIX CUCTEM.

RBRpowoo~NoO~wNE

KOHTpOJ’IbHI)Ie BOIIPOCKHI IO TEME «PaCTBopr»

1. Ilousarue pactBopa. PacTBopuMocTh BeliecTBa. PactBopumocTs rasa.

2. PactBopbl. CnocoObl BbIpaK€HUS KOHIEHTPALMU pPAacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTpALIUsI, MOJISIPHASI KOHIIEHTPAIIMS YKBUBAJICHTA, MOJIbHAS JOJIs, TUTD).

Konnurarushble cBoiicTBa pacTBOpoB. M neanbHblil pacTBOp.

3axonsl Payns: | (Tonomerpuueckuit) u |l (30ynnnockonuueckuit 1 KpUOCKOMUYECKHI).

Ocmoc. OcmoTuueckoe naBieHue. Cxema ocCMOMeETpa.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

. HonHasa Teopust kuciaotr u ocHoBaHUN AppeHuyca. OCHOBHBIE MOHATHS U TMOJIOKEHUS TEOPUU
AppeHnnyca.

8.  Jluccommarnusi KUCIOT, OCHOBaHUM M COJEeHl C TOYKM 3pEHUS MOHHOH Teopuu AppeHuyca
(mpumepsr).

9.  Crenens aucconuanuu. CUIbHbIC U ClIa0ble YIEKTPOIUTHIL.

10. JImuccommanmsi caadbIX AMEKTPOIMTOB. KOHCTaHTa TUCCOIMAIIHH.

11. 3akon pazbaBnenust OcTBanpaa.

12. Peakiuu mOHHOTO 0OMEHa MEXKIY JISKTPOJUTaMH (Ha MpUMepe peakiuii 00pa3oBaHUs CI1aboro
ANEKTPOJINTA, OCAKA U Ta3a).

13. TlpousBeneHue pacCTBOPUMOCTH.

14. VouHoe mpowusBeAeHHE BOABL. BOTOPOAHBIN U THAPOKCUIBHBINA TOKa3aTEINH.

15. Tmaponus cosneii. Tumbl ruapoIU3a CONECH.

16. KonuyecTBeHHbBIE XapaKTEPUCTUKH MPOIIECCca THAPOIIN3A.

17. ®akTopsl, BIUSIONINE HA MPOIECC THIPOIIN3A.

No o ko

KonTposabHbie Bonpockl 10 TeMe «/ucnepcHbie cucreMbDy

I'eTteporennsie cmecu. [ucnepcHbie CUCTEMBI.

HucnepcHocts. Kitaccudukanuu AucnepcHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco0b! mosty4eHus KOJUTOUTHBIX PacTBOPOB.

CTpoeHue KOJIONIHBIX YACTHII.

IIpaBuno dasuca — Ileckosa.

Y CTOHYMBOCTD KOJUTOUAHBIX cUcTeM. CTaOUIN3aToOPHI.
Koarymnsus nuoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CeauMeHTalMsI KOJJIOUIOB.

CoNoO~LNE



10.
11.
12.
13.

NGO~ wWNE

akrownE

Koarymsius KoJUIOuJHBIX pacTBOPOB JIEKTPOIUTAMH.
[TpaBumno lyneue — Napau. Koarynupyromiast cmocoOHOCTb.
Orntuyueckre CBOMCTBA KOJUIOUAHBIX PACTBOPOB.
DneKTpUYecKrue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoutpoJbHbie Bonpochbl 1o TeMe «OKHCINTETbHO-BOCCTAHOBUTEIbHbIE
npoueccbn)

OCHOBHBIE IOHATHUS TEOPUH OKUCIIUTEIILHO-BOCCTAHOBUTENIBHBIX PEaKIUil.
OKHCINTEILHO-BOCCTAHOBHUTEIILHBIE CBOMCTBA BCIICCTB.

Baxuelinme oKMCIUTENN U BOCCTAHOBUTEIH.

Turbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKuid (IpUMEPHI).
OKuCIUTENbHO-BOCCTAHOBUTENBHBIN OTEHIHAIL.

VYpasuenue HepHcra.

CocraBieHne OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUH.
HaHpaBHeHI/Ie OKHUCJIUTCIIBHO-BOCCTAHOBUTCIIbBHBIX peaKum”I.

KOHTpOJIbeIe BOIIPOCHI IO TEME ((3J1€KTPOXHMH'1€CKI/IC CHCTEMBI»

DnekTpoxumMudeckue cucteMbl. Kiaccudukanus 3IeKTPOXUMUYECKHUX MTPOIIECCOB.
DJIEKTPOXUMHUYECKHUE TTPOIIECCHI, MPOTEKAIOIIME HA TPAHUIIE pa3jiesia «METaJl — PacTBOPY.
I"anpBannveckuii anemMeHT Jlanuaisa — SIkoou.

DIIEKTPOABUKYILASL CUJIA TAIbBAHUYECKOTO AJIEMEHTA.

N3MepeHne >IeKTpPOIHBIX NOTEHUUAIOB. Psia  CTaHZAPTHBIX HJIEKTPOAHBIX IMOTECHIMAJIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX ITOJIOKCHUEM B PAAY HaHpH)KeHI/II/I

6. VYpasuenue Hepucra.

7. DIexTposu3 pacijaBoB U pacTBOpOB. KaToaHble U aHOAHbIE TPOLECCHI.
8.  OObenunenHslii 3akoH Dapazes. Beixon mo Toky.

9.  Koppo3sus merainos. Kinaccudukanust KOppo3HOHHBIX IPOIIECCOB.

10. Xwumwuueckas KOppo3usl.

11. DnexTpoxumuueckass KOppo3us. AHOAHOE OKHCIEHHE MeTalja U KaTOJIHOE BOCCTAHOBJICHHE
OKHCITUTEJIS.

12. TIpumepsl KOPpO3UU B KHCIIOH cpesie M aTMOC(hepHO KOPPO3UH.

13. CkopocTh KOppO3HH.

14. 3ammTa METaUIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DnexTpoXuMHUYECKHE CTIOCOOBI 3aIUThl OT KOPPO3UU METAIJIOB.

17. Xumuueckue UCTOYHUKHU TOKa. ['albBAHMUYECKUI AJIEMEHT.

18. Xumuueckue UCTOUYHHKH TOKA. AKKYMYJISTOPBI.

19.

XuMHYeCcKHe NCTOYHUKH TOKA. TOINIMBHBIE DJIEMEHTEI.



IIpuioxenne 2
7 OneHo4YHbIe CPeACTBA 1JIsl IPOBeAeHUS IPOMEKYTOYHOM aTTecTaluu

HpOMe)KYTO‘-IHaH arrecranus nMeEeT T CJIBIO OIpPCACIINTD CTCIICHDb JOCTHUIKCHUA
3aIJIAHUPOBAHHBIX PE3YyJIbTATOB O6y‘IeHI/I$I 110 JUCHUIIJIMHE 3a OHpG,Z[CJ'ICHHBIﬁ nepuon O6y‘leHI/I${.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] M OLIEHOYHbIE CPeACTBA /Js NPOBeIeHHS
MPOMEKYTOYHOM aTTECTALMHU:



Kon
WHJUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1eHOYHEIE Cpe€acTBa

OIIK-1

CIOCOOHOCTBIO K TMPHOOPETEHHIO C OOJBIION CTENEHBI0 CaMOCTOSATENILHOCTH HOBBIX 3HAHWMH C HMCIOJBb30BAHHUEM COBPEMEHHBIX O00pa30oBaTEIbHBIX H
UH(POPMALIMOHHBIX TEXHOIOTUH

3HaTh - COBpeMEHHbIE TeHIeHIun pa3Butusl | Ilepeuens meopemuueckux 60npocos
XUMHUH, €€ poiab U 3HadeHue B| 1. COBpeMEHHBIC MOJOKCHHSI XUMUICCKONW TEPMOMHAMHUKH.
COBPEMEHHOM HayKe H | 2. OCHOBBI XMMHYECKOM KMHETUKH. KaTanmms.
MIPOMBIIIIJICHHOCTH; 3. OCHOBHBIE 3aKOHOMEPHOCTH MIPOTEKAHUS MPOLIECCOB B PACTBOPAX.
- coBpeMeHHbIe HH(oOpManroHHbIe | 4. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI MPOIIECCOB B AUCIIEPCHBIX CHCTEMaX.
TEXHOJIOTUM I TpHOOpeTeHus | 5. 3aKOHOMEPHOCTH U HaINpaBJIEHUE MTPOTEKAHUS OKUCIUTEIHFHO-BOOCTAHOBUTEIBHBIX MTPOIIECCOB.
HOBBIX 3HAHUU B 00JIACTH XUMHH 6. CoBpeMEeHHBIC HAIIPABJICHUS PA3BUTHS JICKTPOXUMHUHU.
Ymerh — 0000mare, aHaIM3UPOBATH U IlIpumepnvle npakmuyeckue 3a0anus
OIICHUBaTh HMH(POPMAIIMIO: TEOPHH, [TpoBecTn aHaW3 BIUSHUS KOHIICHTPAIIUU HA CKOPOCTh XUMHUYECKOUN peakiuu
konuenuy, daktel ¢ nensio | NagS203 + HaSOs4 = S + SOz + NapSO4 + H20 mo skcnepuMeHTanbHBIM AaHHBIM. IIpoectu
NPOBEPKHU TMIIOTE3 U MHTEPIpPETAMU | 00pabOTKY MOIy4eHHBIX JaHHBIX C UCII0JIb30BaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA.
JAHHBIX PA3JIUIHBIX HCTOYHUKOB; Pe3ynbpTarhl ONTOB MpPEACTaBUTH B BHJIE TAOTUIIHI 1.
- IIPUMEHSTh COBPEMEHHBIE Tabimua 1
MH(OPMAIIMOHHbIE TEXHONOTHH IS Homep O0BeM, M1 Konuenrpanus Bpewms CxopocTb
o0paboTku pe3yIbTaToB ombita | NaxS;03 H.O H2SO4 NazS20s, 102 | nossnenns | peaxrmu, 107,
XUMHYECKUX IKCIIEPUMEHTOB; MOJIB/JI MyTH, C ct
- npuoOpeTaTh HOBHIE 3HAHHA IO 1 1 7 2 13
XUMHH c MTOMOIIBIO 2 2 6 2 2,6
WH(POPMAIIMOHHBIX TEXHOJIOTHIA 3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
[To nanHbBIM TabMUIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU
THOCYJIb(aTa HATPHUsS, OTIOKUB Ha ocH abciucc koHmeHtpauio NaxS;Os, a Ha ocw OpJMHAT —
CKOPOCTb PEaKIUH.
CrenaTthb BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEaKIIUK OT KOHIIEHTPAIIMHN THOCYIIh(haTa HaTpHsl.
Brnazners — HaBBIKAMHU kputuyeckoro | Temot 0oknaoos

MBIIJICHUS, aHAJIN3a 1 CUHTEC3a,

1. KoHueniuu coBpeMEHHON XUMUU.




Kon

NHpukatop A0CTHXKEHUS

OneHouHble CpeacTBa

WHJIUKaToOpa KOMIIETCHITUH
- WH(OPMAITMOHHBIMH | 2. DIEKTPOXUMUYECKAsT KOPPO3US MATEPUAIOB, IPUMEHSIEMBIX B MAIIMHOCTPOCHHH.
TEXHOJIOTHSAMU IS aHanu3za | 3. Kunetnueckue Teopur B KOHTEKCTE XUMUYECKOTO 3HAHMS.
COBPEMEHHBIX JIOCTHXKEHUIN XUMUU B | 4. KauecTBEHHBIN 1 KOJIMUECTBEHHBIN aHATIN3 00pa3IOB CIJIaBOB.
obnacTu npo¢eCCHOHAIBHOM | 5. XUMHKO-TeXHUUYECKast 00paboTKa METAJIJIOB M CTUIABOB, PUMEHSIEMBIX B MAITUHOCTPOCHUH.
eATSIIbHOCTH 6. CpaBHUTEIIbHBIN aHATU3 COBPEMEHHBIX KaTaJIN3aTOPOB, IPUMEHSIEMbIX IPU TPOU3BOJICTBE
MaTepHaJIOB JIJI1 MAIlIMHOCTPOCHUS
7. OCHOBHBIE IPOOJIEMBI COBPEMEHHON XUMUHU.
JITK-1

YMCHHUEM HCIIOJIb30BaTh OCHOBHBIC 3dKOHBI CCTCCTBCHHOHAYYHbBIX NUCHUILIJIMH B HpO(I)eCCHOHaHBHOﬁ ACATCIIbHOCTHU, IIPUMCHATh MCTOAblI MAaTEMATHYCCKOI'O
aHaJIn3a U MOACIIMPOBAHU A, TCOPECTUYCCKOI'0 M SKCIICPHUMCHTAJIbHOI'O NCCIICAOBAHM A

3HaThb

- OCHOBHBIE XMMHYECKHE ITOHITHI,
[MOJI0KEHUS U 3aKOHBI,

- COBPEMECHHEIC HaIpaBIICHUS
Pa3BUTHSI HAYYHBIX TCOPHIA;

- METOABI  TEOPETHYECKOTO U
AKCIIEPUMEHTAJIHLHOTO HUCCIIEIOBAHUS
B 00/1aCTH XUMHH

Hepeueub meopemuuecCKux 60npocoe:

OCHOBBI XMMMYECKOH TEPMOJMHAMUKH: CHCTEMA, TEPMOJMHAMUYECKHE I1apaMeTphI
CUCTEMBI, PYHKIIUH COCTOSIHUSA CUCTEMBI. 11epBbIil 3aKOH TEPMOIMHAMUKH.

DHepreTuka XMMMYECKHX MPOLIECCOB.

OHranbnus. 3akoH I'ecca u cieAcTBUS U3 HETO.

OHnTponus. YpaBHeHue bonpriMana. BTopoii u TpeTuit 3aK0HbI TEPMOAMHAMUKH.

Ouneprus ['n66ca. HampaBneHns XMMHYECKHUX IPOIIECCOB.

Xumuueckass kuHeTuka. CKOpocTh XumMuueckoi peakuuu. CpeaHsisi U UCTUHHAs CKOPOCTU
peakuuu. Kunetnueckas kpusasi.

CKopocCTb peakiui U METO/Ibl €€ PEeryJINPOBAHHUS.

Bnusinue Temmnepartypsl Ha ckopocTh peakuuu. [Ipasuiio Bant-I'odda.

DHeprusi akTUBaIMi. AKTUBUPOBAHHBIA KOMILUIEKC. Y paBHEHHE AppeHuyca.

. KaranuszaTopsl n katanutudeckue cucreMbl. ' OMOTeHHBIN KaTans.

. KaranusaTopsl 1 KaTaIMTHYECKUE CUCTEMBI. | €TepOreHHbIN KaTains.

. Xummnieckoe paBHoBecre. KoHCTaHTa XMMHUYECKOTO pAaBHOBECHS.

. Cmemenne xumMuueckoro pasHosecus. [Ipuanun Jle [larense.

. PactBopbl. CriocoOb! BBIpayKEHHsI KOHIICHTPALIUU PACTBOPOB.

. PacTtBOpEI 2nekTposnToB. CTeNeHh M KOHCTAHTA JIEKTPOJIUTHYECKOW TUCCOLMALMU. 3aKOH

pa3basnenus OcTBaibaa.

. lucconmarust KUCIOT, OCHOBAHUM, coJiel. AM(OTEpHBIE STEKTPOJIHUTHI.
. PactBopuMocts. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS U PACTBOPEHHS

0CaIKOB.




Kon

NHpukatop A0CTHXKEHUS

OneHouHble CpeacTBa

UHAMKATOpa KOMIIETEHIINH
18. Mucconmarus Boael. MoHHOE mTpou3BeaeHue Boabl. pH.
19. I'maponus coneit. CTeneHb U KOHCTAHTa THAPOJIA3A.
20. ducniepcubie cucrembl. Kimaccudukanus. JInopunpabie 1 110(GOOHBIE KOJUIOUIBI.
21. CtpoeHHUE KOJUTOUAHBIX YaCTHII.
22. Koarymnsius KOJUIOHIHBIX PACTBOPOB.
23. OKUCIUTEIHHO-BOCCTAHOBUTEIbHbBIC CBOICTBa BEIIIECTB. Knaccudukanus
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
24. DnekTpoxuMuyeckue cucteMbl. 3akoHbl Dapazes. DNEeKTPOIHBIN MOTEHIIUA.
25. I'anpBannveckuii anemMeHT Jlanuais SIkoOu.
26. DIEeKTPOXUMUYECKUE CUCTEMBI: 3JICKTPOIHN3 paciuiaBoB. [IpumeHenue anekTponmsa.
27. DnekTposin3. AHOIHBIM U KAaTOHBIA MPOIECCHI IPH AJIEKTPOJIM3e pacTBOpoB. [IpumeHeHne
AIIEKTPOJIN3A.
28. Koppo3sus. Bujabl koppo3un. CriocoObI 3aIUTHI METAIOB OT KOPPO3HH.
YMmeTh - pematb  pacueTHble  3ajauu Ilpumepnvle npakmuueckue 3a0anun:
MIPUMEHUTENHHO K Marepuany 1. Hanmmcarh 5JeKTpOHHBIE YypaBHEHHUS OJIIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CYMMAapHOMH
IIPOTrPaMMBbl; TOKOOOpa3ymolel peakuuu, BoIYUCIUTh DJ[C ranbBaHMYECKOrO 3JEMEHTA, €CIU KOHIIEHTpaluH
- TIPOTHO3MpPOBAaTh  BO3MOXKHOCTH | HOHOB MeTasoB paBHbL: [AIF*1=0,001 moms/m, [Co?*]=0,1 Moms/m.
MIPOTEKAHUS CaMOITPOU3BOJIbHBIX 2. Hanmucatb MOHHBIE ¥ MOJIEKYJISIpHBIC ypaBHEHHS peakiuii ruapoinu3a coieid: KsPOs; Naz2SOs;
IIPOLIECCOB B paznuunbix [ ZnClo.

XUMHNYECKHUX CUCTEMAX

3. 3aKOHUYUTH YpaBHEHUS peaklUii, HAaKCaB UX B MOJIEKYJIIPHOM U MOHHOHN opMmax:
Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurca 478,8 r Ca(OH)2. IlnotHocTs pactBopa 1,14
r/mit. Paccunraiite: o(Ca(OH)2); Cm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHUS OKUCIHATEIbHO-BOCCTAHOBHTEIBHBIX PEAKIUil:

K2Cr207 + FeSO4 + H2SO4 — , KMnOs + NaxSO3 + HoO —.

6. Hammcare 5JIEKTpOHHBIE YPAaBHEHMs DJIEKTPOIHBIX ITPOLIECCOB, YPABHEHUE CyMMapHOU
TOKOOOpa3ymomeil peakuuu, BeMUCIUTh DJIC raibBaHUYECKOTo 3JIEMEHTA, €CJIM KOHIEHTpaluu
MIOHOB MeTa/IoB paBHbL: [Mn?*]=0,01 moms/1, [Au*]=0,1 Moms/m.

7. 3aKOHYUTH YPaBHEHUS pEaKIMii, HAMKUCaB UX B MOJIEKYJISIpPHOW U MOHHOH popmax:

NH4OH + HNO3 —, Zn(OH), + NaOH—, AIPO4 + Na;SO4 —.

8. Hamucath ypaBHEHHs peakluii ruposin3a B MosekysipHoM u noHHOM Buje: Al2(SO4)3, KCI,

Na>SOs.




Kon
WHIUKaTOpa

NHpukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

9. HamucaTp 3JE€KTpOHHBIC YPAaBHEHUS SJEKTPOIHBIX IPOIECCOB, YpaBHEHHE CYMMapHOM
TOoKoOOpasymomeil peakuuu, BeuUcauTh J/IC rajpBaHHYECKOro 3JIEMEHTA, €ClIM KOHLEHTpaluu
MIOHOB METaJIoB paBHEL: [Zn?*]=0,01 momns/1, [CU*]=1,0 MomB/m.

10. Cynbdat amomuaus maccor 36,4 T pactBopuin B 100 T Boasl. I110THOCTE MOTyYEeHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) 1 N (H20); T.

11. Hanucare 351eKTpOHHBIE YPABHEHUS HJIEKTPOAHBIX IPOLIECCOB, YpaBHEHHE CYMMAapHOM
TOKOOOpa3ymoIel peaknuu, BeIMUCIUTh DJ[C rallbBaHMYECKOTO JJIEMEHTa, €CIM KOHIICHTPAIUU
MOHOB MeTa/LIoB paBHbL: [Mn?*]=0,01 mons/1, [Ag*]=1,0 Mo/

12. 3aKOHYNTH ypaBHEHHS PEAKLINii, HATMCAB UX B MOJICKYJISIPHOM U MOHHOM BHUJIE:

MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TepMOAMHAMUYECKYIO BO3MOXKHOCTH IipoTekanus peakiuu CaOw) + 2 C) =
= CaCz ) + COq), AHr = 460 x/Ix npu crangapTHBIX yciaoBusaX. Paccuuraiite Temneparypy Hadana
peakiuu, ecaun  S(Ca0)=38 [Ix/moms K; S(C)=6 [Ix/momsK; S(CaC)= 70 Jx/Mons-K;
S(CO)=197 Hx/mons-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI:

KMnOs + NaNO2 + H2SO4 —, Cr2(SO4)3 + Bra + NaOH —.

15. Onpenenute TEPMOTUHAMUYECKYIO BO3MOKHOCTD TipoTekanus peakuuu 2 Cly () + 2 H20() =4
HClr) + Oz (), AHr = 115,6 xJ[x npu craHmapTHBIX yClIoBUsX. PaccunTaiiTe TemmepaTypy Havania
peakmun, ecau S(Cl2)=223 [x/mons K; S(H20)=189 [x/mons'K; S(HCH= 187]x/moibK;
S(02)=205 Tx/mons K.

16. Hanucath ypaBHEHUsI peakiuii ruiposin3a B MosieKyisipaoM 1 nonHoM Bujie: CrCls, NaNOs,
K2COsa.

17. CocTaBbTe ypaBHEHHUsI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:

K2Cr207 + NaxSO3 + HaSO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHast peakmus TpoTekaeT mo ypaBHeHWIO Hx ¢y + |2 ) = 2 HIy). Hawampnas
KOHIIeHTpauusi Bogopoaa 2,1 mons/n, mona 1,5 monb/a. Bo CKONBKO pa3 M3MEHUTCS CKOPOCTh
peakumu, koraa npopearupyet 30% Bogopona?

19. B 640 ma Boas! pactBopuin 160 r xnopuna xenesa (I1T). [InmoTHOCTs mOMy4eHHOTrO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cwm; Co; Cm; N(FeClz) u N (H20); T.

20. Ompenenure TEPMOJUHAMUYECKYIO BO3MOXHOCTh MpoTeKaHUs peakiuun CS; ¢ +3 Oxn=
=CO; ) + 2 SOz (1), AHr = -1075 x/Ix mpu CTaHIApTHBIX yCIOBHAX. PaccumraiiTe Temmeparypy
Havaa peakiuu, eciiu S(CSp)=151 Jx/monb-K; S(02)=205 Ix/monb K; S(CO2)= 213 Jlx/mMonb-K;




Kon
WHIUKaTOpa

NHpukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

S(S02)=248 JI:x/monb K.

21. Peakmus unet nmo ypaBHeHuo: 2 Ha () + So () = 2 H2S(r. Havwanbhast KoHIIeHTpamus BOg0poia
2 momw/1, cepsl 1,5 mounb/n. OnpenenuTe BO CKOJIBKO pa3 U3MEHUTCS] CKOPOCTh PEaKIIMKA K MOMEHTY,
Koraa npopearupyet 0,7 Moib/1 Bogopoa’?

22. OmnpenenuTe TEPMOAUMHAMUYECKYIO BOSMOKHOCTh POTEKAHUS peakiun 2 ZNnS () + 3 Oz =
=2 2n0 ) + 2 SOz (), AHr = -890 k/[x npu cTanmapTHbIX ycioBusix. Paccumraiite Temmneparypy
Havana peakiuu, ecian S(ZnS)=58 Jx/moinb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
S(S02)=248 JTxx/moab-K.

23. HauanpHbIe KOHIIGHTPAIMHA UCXOTHBIX BemiecTB B peakuuu: 2 SOz ) + Oz () = 2 SO3 () Obutn
paBHsI 1,8 Monb/1 SO2 1 2,4 Monb/n O2. Bo ckoJbKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 Mo/ SO2?

24. B pactBope optodochopHoit kucioTel Maccor 1200 r u mmoTHOCTHIO 1,153 /M1 copepkuTcs
312 r H3PO4. Paccumntaiite: ®(H3PO4); Cwm; Cox; Cm; N(H3PO4) 1 N (H20); T.

Baaners

- HaBBIKAMH MTPUMECHCHHUS OCHOBHBIX
XHUMUYECKHX 3aKOHOB B
po¢eCCuOHAIBHON eATETLHOCTH;

- MPAKTUIECKUMHU HaBBIKAMU
TEOPETUIECKOTO u
AKCIIEPUMEHTAILHOTO HCCIIEIOBAHUS
B 00JIaCTH XUMUH

Ilpumepnvle npakmuueckue 3a0anun:

1. Mg peakuun CHs )y + CO2 () =2 CO () + 2 Hz (1) onpenenure BO3MOKHOE HaIllpaBICHUE
CaMOIPOU3BOILHOTO TEUEHNS PEaKIUK TIPH CTAHAAPTHHIX YCIOBUAX M Ipu  TemmepaType T =927°C,
ecnu TemnoBo A (heKT peakiuu 00 3aJaHHOW TeMmIepaTypbl HE H3MEHHUTCS. YKaXuTe: a)
BBIJIETISIETCS] WJIM TOTJIOLIAeTCsS AHEPrsl B XOAE pPeakiuu; 0) MpUUMHY HANJAEHHOTO HW3MEHEHUS
sHTponuH. Paccunraiite TemmnepaTypy Hadalia peaxkium.

2. Bripa3uTe yepe3 KOHILEHTPALUU PeareéHTOB KOHCTAHThl PAaBHOBECHSI CIEAYIOIIUX peakluit
Nowy + 3 Haoe)y = 2 NH3p), AH = -92,2 xJIx. Ykaxure HampaBlIeHHE CMEIIEHUS XUMHUYECKOTO
paBHOBECHSI 3TUX pEeaKUUi: a) MPH MOHUKEHUHU TEMIEPaTyphl, €CIHM JaBJICHHE MMOCTOSHHO; 0) npu
MOBBILICHUH JIABJICHHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. CKOIbKO MWUTHUIMTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpelyercs it npurorosyenus 2 i 0,25M pactBopa?

4. Kakwe w3 cienyromux coneil moasepratorcss ruaponusy: NaxSiOz. Cu(NOs).. KBr?
CocraBbTe MOHHBIE M MOJIEKYJSIpPHBIE YpPaBHEHHUsI THIIPOJIM3a COOTBETCTBYHOIIMX coieil. Kakoe
3HaueHne pH (< wim> 7) UMEIOT pacTBOPHI ATUX COJICH?

5. 301b ruapOKCUAa MarHus noiaydeH mytem cmemmuBanus 0,02 n 0,011, pactBopa MgClz u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] TMOJYYESHHOTO 30JI1 W HAIUIIATE
dbopMyIly €ro MHUIIEIUTHI.

6. PaccunTaiite 3IEKTPOABIXKYIIYIO CHIIY M ONPEIEIUTE HAMPABJICHUE CAMOMPOU3BOJIBHOTO




Kon
WHIUKaTOpa

NHpukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

MPOTEKAHUS peakuuu npu CTaHIAPTHBIX YCIIOBUSIX, UCTIOJB3YS 3HAYCHUS
OKHUCJIUTEILHO-BOCCTAHOBUTENLHEIX moTeHnuaios HJ] + HsPOs — Jo + HsPOs + H20.

7. llpuBegute CXeMbl SJIEKTPOAHBIX IIPOLIECCOB U MOJIEKYJSIPDHBIE YPAaBHEHUs PpEaKIuM,
MPOTEKAIOIINX P JIEKTPOXUMHUYCCKON Koppo3uu raabBanonapsl  Co/Ni: a) B kucioii cpeze; 6) Bo
BIIQXKHOM Bo3ntyxe. Onpenenute yObUTb MacChl aHO/Ia TIPY KOPPO3HH B KUCIIOH cpene 3a 20 MuH, eclin
CKOpocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe AJICKTPOHHO-UOHHBIC YPAaBHEHUS 3JIEKTPOIHBIX MPOIECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE ypaBHEHHUE peaKluu, IPOUCXosiiel mpu snekrpoause pactBopa CoSOs, Beruncnure
(akTHUECKOE KOJMYECTBO MeETalla, MOJydeHHOro Ha katoze mpu siektponusze Co(NO3)2, ecnu
AIIEKTPOJIM3 TPOBOAMIN B TeueHUH | 4. Beixox meramna mo Toky coctaBuin 85%. Ykaxkute
BO3MO>KHBIC IIPUIMHBI YMEHBIIICHUS BBIX0JIa METAJUIA 110 CPABHEHUIO C PACYCTHBIM.




0) Ilopsnok nmpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

IIpomexxyTouHast arrecTranus IO AUCUMIUIMHE «XHMMHSA» BKIHYACT TEOPETUYECKUE
BOIIPOCHI, O3BOJIAIOLINE OLEHUTh YPOBEHb YCBOCHHUS 00Yy4aIOLUIMMHUCS 3HAHUHN, U IPAKTUYECKUE
3aJ]aHMsl, BBISBIIAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, IPOBOAUTCS B (hopMe
3a4eTa.

3ayer Mo JAaHHOW AMCUUIUIMHE MPOBOAUTCS B YCTHOH (opMme mo Ouieram, KakIbld U3
KOTOPBIX BKJIIOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJHO MPAKTUYECKOE 3aJaHHE.

Ilokazamenu u kpumepuu oyeHusanus 3auema:

«3a4TeHo» - OOydarouuiics JeMOHCTPUPYET HMOPOrOBbIM ypOoBeHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJBHBIX MEPONPHUATHIA JOIyCKAIOTCA OIIMOKH, MPOSBISAETCS
OTCYTCTBUE OT/ENbHbIX 3HAaHUH, YMEHUH, HABBIKOB, O0YYarOIINICS UCIIBITHIBAET 3HAUUTEIIbHBIC
3aTPyAHEHUS IIPU ONIEPUPOBAHUH 3HAHUSMHU U YMEHUSMU IIPU UX IIEPEHOCE HA HOBBIE CUTYALNH;

«He 324TeHO0» - 00yyaroUIMiics He MOXKET I10Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOM3BEACHUS U
00BsicHEHUSI UHPOpPMALIUH, HE MOKET MOKa3aTh UHTEJUIEKTyaJlbHble HABBIKM PELIEHMS MPOCTHIX
3a1ad.



