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Pabouas nporpamma paceMotpena u 0106peHa Ha 3aceiaHuy Kadeapbl XHMHHA
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3aB. kadeapoii ///t% H.JI. Mensnuxk

Pabouas nporpamma ono6pena metoauueckoit komuccuein UEuC
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AOLEHT Kapeapbl XUMHH, KaH][. TEXH. HayK .A. Mumypnna
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
y4eOHOM rofy Ha 3aceaHuu Kadeapsl XUMHU

[Iporokom or 20 . Ne

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

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM roJy Ha 3acejaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MenﬂHHK

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceaHuu Kadeapsl XUMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapsl XUMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenstMu OCBOSHMS TUCHUIUIMHBL «XUMUS» ABISETCS GopMupoBaHue (yHIaMEHTAIbHbBIX
3HAaHUW B 00JIaCTM COBPEMEHHOW XWMHH, BKJIIOYAIOLIUX OCHOBHBIC IIOHSATHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIHCHIBAIOIINE CBOMCTBA XUMHYECKHX COCIUHEHHH; pa3BUTHE HAaBBIKOB
CaMOCTOSITEIILHON pabOThl, HEOOXOAUMBIX ISl MPUMEHEHUS XUMUUYECKUX 3HAHUHN TIPU N3YUCHHUH
CHEHANIbHBIX JUCUUIUIMH U JalbHEHIIeH IPaKTUYECKOM JesITeIbHOCTH.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMmal

Jucnummmaa XuMusi BXOJUT B 00s3aTeNbyI0 9acTh Y4eOHOTO IiaHa 00pa30BaTeIbHOM
IPOrpaMMBlI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

Xumus B 00beMe cpeiHel 00pa30BaTeIbHOM IKOJIBI.

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW AWCIUTLIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

AHanutuyeckas XuMus 1 GU3NKO-XUMUYECKUE METO/IbI aHAIH3a

dusnueckas 1 KOJUIOUIHAS XUMUS

be3onacHoCTh JKU3HEEATENbHOCTH

MopenupoBaHrue XUMHYECKUX ITPOLIECCOB

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4eHUs

B pesynbrare OCBOGHHS NUCHUIUIMHBI (MOIyJsl) «XUMHUS» OOYUYaIOUIUHCS TOJKEH
00J1a1aTh CIEAYIOIIMMHI KOMIICTCHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 Cnocoben MNPUMCHATb C€CTCCTBCHHOHAYYHBIC U O6H_IeI/IH)I(eHepHBIC 3HaHHA, MCTOJbI
MATEMATHYCCKOI'O aHaJIn3a 1 MOJCJIIMPOBAHNS B o0yacTh HpOd)CCCHOHaHBHOfI JCATCIIbHOCTH

OIlIK-1.1 Hcnonb3yer ecrecTBEHHOHay4YHblE M OOIEMH)KEHEpPHBbIE 3HAaHUSA IS
peleH s BOPOCOB B MPO(heCCHOHAIbHON J1eTEIbHOCTH
OIIK-1.2 IIpumensieT METOABl MAaTEMAaTUYECKOTO aHAIW3a U MOJAEIUPOBAHUS IS

yYOpaBi€HUS MPOW3BOJCTBOM W  KA4eCTBOM  MOJUTPAPUUECKON U
YIAKOBOYHOM MPOAYKLIUU

OIlK-1.3 ['oToBUT MaTepuanbl U aHATM3UPYET JJISI COCTABJICHUS HAYYHBIX 0030DOB,
yOIMKaIUi, OTYETOB




4. CTpyKTypa, 00b€EM U colepkaHNe TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM

YUCJIC:

— KoHTaKkTHas padorta— 131,1 akan. 4acos:

— aynutopHas — 126 akaj. 4acos;

— BHeaynuTopHas — 5,1 akan. yacos;

— caMocTosTeNbHAs paboTa — 49,2 aka. 4yacos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. Jyac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynuropHas = =
o |KonTaxTHAS pabota E 3 ®dopma TeKyIero
Paszen/ Tema g (B axaj. yacax) E E{ Bun 3 KOHTPOJISA Kon
J— : g ° CaMOCTOATENbHO | YCrIeBaeMOCTH 1 B —
O g £ paboThI TIPOMEKYTOYHOM
ek, 71a0. | IpakKT. R aTTecTALH
3aH. | 3aH. |Q
1. Pazmen 1
1.1 Tlepuonuueckas cucTeMa. CamocToATeI: RO OIIK-1.1,
CrpoeHue  aTOMOB  3JICMEHTOB. 8 2,1 szqunue TectupoBanue. OIIK-1.2,
XuMuueckas CBS3b. y4eOHoi OIIK-1.3
JUTEPATYPHI.
Odopmienue
OTYETA I10
nabopatopHoi 3amura
pabore. nabopaTopHO
Brinosninenune paboTsl. OIIK-1.1,
1.2 Xumuueckast TepMOTUHAMHUKA. 8 6 8 JIOMAILHETO Craaua OIIK-1.2,
3aganus Ne 1. JIOMAIIIHETO OIIK-1.3
CamocrosrensHoe | 3amanms Ne 1.
H3y4eHHE Tectuposanue.
yueOHOM
JIUTEPATYPBI.
OdopmieHne
oTueTa 10
nabopaTtopHoOH 3amura
1 pabore. nabopaTopHoit
Brimonaenne paboTHI. OIIK-1.1,
1.3 Xumuueckass KHHETHKA. 8 6 8 JIOMAIITHETO Cnaua OIIK-1.2,
3aganus Ne 2. JIOMAaIIHET O OIIK-1.3
Camocrosrensuoe | 3amanns Ne 2.
H3yUYCHHE TectupoBaHue.
y4eOHO
JIUTEPATYPHI.
OdopmieHne
OTYETA I10
nabopatopHoi 3amura
pabore. nabopaTtopHoOH
14 PacTBOpbl 9ICKTPOIMTOB W Brinonnenue paboTHL. OIIK-1.1,
HEDICKTPOHTOB. 8 18 10 JIOMAIITHETO Craaua OIIK-1.2,
3amannsa Ne 3. JTIOMAIITHETO OIIK-1.3
CamocrosrensHoe | 3amanus Ne 3.
H3y4eHne TectupoBanue.
yueOHOi
JUTEPATYPBHI.




OdopmieHne

OT4YeTa IO
nabopaTopHO’ Samura
padore. nabopaTtopHoOn
Brimonaenne 6 OIIK-1.1,
1.5 KoMIuiekcHbBIE COeTMHEHNS. 4 6 6 JIOMAIIHETO p é OTEL. OIIK-1.2,
3ajanus Ne 4. Aata OIIK-1.3
JIOMAIITHETO
CaMOCTOSTENbHOE
3aganus Ne 4,
U3y4YeHHe
yueOHOM
JIUTEPATYPBI.
Htoro no pasueny 36 | 36 34,1
Uroro 3a cemectp 36 | 36 34,1 3a4ET
2. Pasznen 2
OdopmieHne
OTYeTa 0
nabopaTopHO 3amura
pabore. nabopaTopHOi
Brinonnenue paboThl. OIIK-1.1,
2.1 JTucriepcHbIe CHCTEMBI 2 10 5,2 JIOMAIIHEr o Craaua OIIK-1.2,
3amannsa Ne 5. JTOMAIITHETO OIIK-1.3
CamocrosrensHoe | 3amanns Ne 5.
H3y4eHUe TectupoBanue.
y4eOHO
JUTEPATYPHI.
OdopmieHne
OTYeTa 0
nabopatopHoi 3ammra
pabore. nabopaTopHO
2.2 Brinosinenue paboTsl. OIIK-1.1,
OKHCINTENBLHO-BOCCTAHOBUTEIILHEBIE 6 8 4 JIOMAIIHETO Craua OIIK-1.2,
MIPOLIECCHI. 3amanus Ne 6. JIOMAITHETO OIlK-1.3
Camocrosrensaoe | 3amanns Ne 6.
H3y4eHHE Tectuposanue.
yueOHOM
JUTEPATYPBHI.
Odopmienue
OTYETA I10
nabopatopHoi 3amumra
pabore. nabopaTopHO
Brinosinenue paboTsl. OIIK-1.1,
2.3 DIIEKTPOXUMHYECKHUE CHCTEMBI. 6 12 49 JIOMAIIHEr o Craua OIIK-1.2,
3aganus Ne 7. JIOMAIIIHETO OIIK-1.3
Camocrosrensroe | 3amanns Ne 7.
H3yUYCHHE TectupoBaHue.
y4eOHO
JIUTEPATYPHI.
Odopmnenne
OTYEeTa 10
nabopaTtopHoOi 3amura 5 OTIK-1.1,
2.4 Tlonmumepsl. 4 6 1 padore. nabopatoproi OIIK-1.2,
CaMoCTOSITENbHOE paboTHI.
OIIK-1.3
H3y4EHHE TectupoBanue.
yaeOHOI
JUTEPATYPBHI.
Wroro no pazaeny 18 | 36 15,1
Hroro 3a cemectp 18 | 36 15,1 DK3aMeH
HToro no gucLUIINHE 54 | 72 49,2 3a4eT, HK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npomecce mnpenonaBaHus IUCHUIUIMHBL «XUMHS) MPUMEHSETCS TpaJAUIIMOHHAS
UH(POPMALMOHHO-KOMMYHUKAIMOHHAs 00pa30BaTe/IbHbIE TEXHOJIOTHH.

Jlexuu npoxoAsT Kak B UH(GOpMaIMOHHOMN (hopmMe, TJIe UMEET MECTO TOCIIeI0BaTEIbHOE
U3JIO)KEHUE MaTepuana B JAUCLUIUIMHAPHOM JIOTMKE, OCYLIECTBISEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEICTBAMU, TaK U B (hopme JeKInii-Oece bl Wil IUajiora ¢ ayAuTOpUen, JeKIuil
C NPUMECHEHUEM 3JIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALUM, I'Ie TEOPETHYECKUI
MaTepuai 3apaHee BBIJACTCS CTYIEHTaM JJI CaMOCTOSTEIbHOIO HM3y4YeHHs, AJI MOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKMM 00pa3oM, JIEKLHS IPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-AUCKYCCHUS.

B nexuuu MOTYT HCNONB30BATHCS IEMEHTHI MPOoOieMHOro u3ioxeHus. [IpodiemHas
JeKIMsT HAauYMHAETCS C BOIPOCOB, C IIOCTAHOBKU IPOOJIEMBI, KOTOPYIO B XOJI€ H3JIOKCHHUS
MaTepuaiga HeEoOXOAMMO pewmuTh. Takas JeKIus NOpeacTaBiseTr co0oil  3aHATHE,
IIpEIIoJIaratollee MHUIMUPOBAHHOE IIPENOJABATEIEM IPUBJICUEHUE AYAUTOPUM K PELICHUIO
KPYIMHON Hay4yHOW MpoOJeMbl, PacKphIBAET BO3MOXKHBIE IYTH €€ pEIIeHHUs, MOKA3bIBACT
TEOPETHUECKYI0 U TMPAKTUUECKYI0 3HAYMMOCTh JOCTIKeHH. Ha mpoOnemMHO# JeKuuu HOBOE
3HaHWE BBOJUTCS KaK HEU3BECTHOE JUIsl cTyAeHTOB. [lomyuennas nndopmaius ycBauBaeTcsl Kak
JIMYHOCTHOE OTKPBITUE €I1I€ HE U3BECTHOT'O JUIsl CE0sl 3HAHUS.

Jlnia peanuzanuu MHGOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTeNIbHON TEXHOJIOTUU
IPOBOASATCS JEKLUUU-BU3YyAIN3allUY, B XOA€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOro Marepuasa
COIPOBOXKAAETCS MPE3CHTAIIUEH.

JlekuMOHHBIN MaTepual 3aKpervisieTcsl B Xoje J1a0opaTOpHbIX paboT, B XOA€ KOTOPBIX
yueOHasi paboTa MPOBOAMTCA C peajbHBIMU XMUMHUYECKUMHU BemlectBamu. Ha maGopaTopHbIX
paboTax BBINOJIHSIOTCS TPYIIOBBIE WM HWHAWBUIYAJIbHBIE 3aJaHUsl 110 IMPOWIECHHOW TEMe.
[TpoBenenune nabopaTopHbIX pPabOT HEOOXOAUMO MpPENBaAPATh HMHCTPYKTAXKEM IO TMpaBUIIaM
Oe3omacHOi paboThl B XUMHUYECKOM aboparopur. OCHOBHBIM YCIIOBHUEM JIOMYCKa CTYJIEHTOB K
nabopaTopHOil paboTe sBiseTcss MX o00s3aTenbHas IOATOTOBKA K HEM € cocTaBIeHHEM
TeopeTudeckoro BBeneHus. [Ipu mpoBeneHnn 1a00paTOPHBIX 3aHITUH HCIOJB3YETCS METOJ
KOHTEKCTHOTO OOy4YeHUs, KOTOPbII MO3BOJIIET YCBOMTH MaTepuan IyTEeM BbISBICHHUS CBs3eil
MEXy KOHKPETHBIM 3HaHHUEM U ero npumeHeHueM. Kpome Toro, 1neiaecoo0pa3Ho UCIONIb30BaTh
TEXHOJIOTHIO KOJJIEKTUBHOTO B3aUMOOOY4eHHMS (TTapHyI0 paboTy) TpeX BUJIOB: CTaTHYECKas mapa,
JMHAMUYecKas Mapa, BapuallioHHas 1apa; COBMeIas e ¢ TEXHOJOTHeH MOIyJIbHOT0 00yUeHHS.
BoinonHuB 3kcnepuMeHT, oOywarouuiicss (GopMynupyroT 0OOOIIEHHBIE BBIBOJABI 10 CEpUU
OIBITOB, UCTOJIb3YsI IPUEMBI AHATIOTHH U CPABHEHMUSL.

CaMmocrosiTenbHasi paboTa CTYIEHTOB SBISETCS OJHUM M3 HaubOosuee 3((PEeKTUBHBIX
CPEACTB pa3BUTUS MOTpeOHOCTH K OyaymieMmy camooOpas3oBanuio. CamocrosiTenbHas paborta
CTYJICHTOB BKJIIOYaeT B ce0s camble pa3HOOOpa3Hbie (HOpPMBI y4eOHOW JesATETbHOCTH:
BBINOJIHEHUE JOMAIIHUX 3aJlaHH, 3aBepiIeHre oQopMIIeHHs Ja00paTOPHBIX padoT, MOATOTOBKA
K MpakTUKyMy, HM3y4Y€HHE OCHOBHOTO W JOMOJHUTEIBHOIO MaTepuana Mo ydyeOHUKaM U
nocoOusiM, yTeHHe U popaboTKa HayYHOH JIUTEpaTypsl B OUOINOTEKe, HaNmMcaHue peepaToB U
KYPCOBBIX paboT, MOATOTOBKA K KOJUIOKBHYMaM, 3au€Tam, UTOTOBON aTTeCTall|H.

CamocrosarenbHass paboTa CTYACHTOB JOJDKHA OBITh HampaBieHa Ha 3aKperuieHHs
TEOPETUUECKOr0 MaTepuaa, U3J0KEHHOTo MpernoaaBareieM, Ha IpopaboTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSTENIbHOE M3y4YeHHE, Ha MOJrOTOBKY K J1a0OpaTOpHBIM 3aHSATHSIM, BBIIOJIHEHUE
JOMAITHUX 33JaHUHA U MOATOTOBKY K PYOEKHOMY U 3aKIHOUYMTEIbHOMY KOHTpoiro. ITomumo
3TOro, O0ydYaroluecs MPEeACTaBIAIOT Pe3yabTaThl CBOEH CaMOCTOATENBHOM paboThl B BHJIE
MpE3EHTalNM.

CamocrosarenbHas paboTa CTYyIEHTOB MO JUCHUIUIMHE «XHMMHS» BKIIOYAET pELICHHE
3aJa4 U BBINOJIHEHUE 33/IaHUN PENPOIYKTHUBHOTO XapakTepa IO ajJrOpUTMY, MPEJI0KEHHOMY
IpenoaaBaTeseM.

[Tnan-rpaduk, muTeparypa, MaTeprabl K JISKITUSIM U 1a00paTOPHBIM paboTaM, TECTHI



JUISL TEKYILETO KOHTPOJISI, BOIIPOCHI /JI1 UTOTOBOI'O KOHTPOJISl BBUIOKEHBI ISl CAMOCTOSITEIbHOM
paboTel oOydarommxcs Ha oOpaszoBarenbHoM Tmoptaie PI'BOY BO «Marnutoropckuii
roCyJapCTBEHHbIN TeXHUYeCKui yHuBepeureT um. I'.11. Hocosay.

OOyuaromuiicsi MOXKET MPOWTH B JTUCTAHIMOHHON ¢opme oHnaH-Kypc «Kak Xumwst
OOBSCHSICT U U3MEHSET OKpYKaroImuid Mup» Ha riardopme "OTkpbiToe oOpa3oBanue".

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arIMXcst
IIpencraBneno B npuiioxeHu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUITIHHBI (MOTYJIs1)

a) OcHoBHas IUTEpaTYypAa:

1. Isanos, B. I'. OcuoBbl xumun: Yueonuk / B.I'. UBanos, O.H. I'eBa. - Mocksa : KYPC:
HULL UHOPA-M, 2014. - 560 c. ISBN 978-5-905554-40-7. - Tekcrt : snextponsbii. - URL:
https://znanium.com/catalog/product/421658 (nata obpamienus: 26.04.2023). — Pexxum noctyma:
IO TIOJIITUCKE.

2. Konsna, JI. I'. Xumus : yue6Hoe mocobue / JI. I'. Konsiaa, JI. T'. Tapactok ; MI'TY. -
Maruutoropck : MI'TY, 2015. - 1 snekrpon. onTt. auck (CD-ROM). - 3ari. ¢ tutys. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/112382
1/21.pdf&view=true (mara obpamenus: 26.04.2023). - MakpooObeKT. - TEKCT : 3JEKTPOHHBIMH. -
Ceenenus noctynusl Takke Ha CD-ROM.

0) lonmotHuTeEIBHAS TUTEPaTypa:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensauuk, O. P. Mymmuna, O. A.
Mumypuna ; Marauroropckuii roc. Texuudeckuit yH-T uM. I'. M. HocoBa. - Marauroropcek :
MI'TY wum. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arm. c¢ Turym okpanHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532
656/4027.pdf&view=true (mara oOpamienus:26.04.2023). - MakpooObekr. - TekcT
3NIEKTPOHHBIN. - CBefeHus 1ocTynHbl Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucnepcubie cuctemsr : npaktukyM / H. JI. Mensuuk, 3. P. Mysnuna,
O. A. MumypuHa ; Marautoropckuii roc. rexuuueckuid yH-T uM. I'. 1. HocoBa. - Marauroropck
: MI'TY mm. I'. U. Hocoa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530
463/3850.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpoodsekT. - Tekcr
3NIEKTPOHHBIN. - CBefeHus noctynHbl Takke Ha CD-ROM.

3. Konsima, JI. T'. OkucnuTenbHO-BOCCTAaHOBHUTENBHBIE peakini. OCHOBBI SJIEKTPOXUMHH
yue6Hoe nocobue / JI. I'. Konsina, 3. P. Mymuna ; MI'TY. - MarauToropek : MI'TVY, 2015. - 58 c.
X WL, Ta0JI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121
163/1147 pdf&view=true (mata ooOpamenus: 26.04.2023). - Makpooobekr. - Tekcr
JJIEKTPOHHBIN. - FIMeeTCs IeyaTHbIM aHaor.

4. Mumypuna, O. A. Xumuueckas kuHeTuka. COCTOSHUE XMMUYECKOTO PaBHOBECHUS :
npaktukyM / O. A. Mumypuna, D. P. Mymnuna, O. B. Epmoa ; Marautoropckuii roc.
texHndeckuid yH-T uM. . M. HocoBa. - Marautoropck : MI'TY um. I'. U. Hocosa, 2019. - 1
CD-ROM. - 3arm. c TUTYII. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530
464/3851.pdf&view=true (mara oOpamenus: 26.04.2023. - MakpooObekr. - Tekcr
3JIEKTPOHHBIN. - CBeieHus ocTynHbI Takke Ha CD-ROM.



5. Koposun, H.B. O0mmias xumusi: y4e0. 1uig TeXHUYECKUX Hampas. u crell. By30B /H.B. Koposun
—9-¢ u3n., nepepad.- M.: Bricur. mk., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBCHHBIN.

6. Kparkuii cipaBoynuk (usnko-xumuueckux BenuumH / coct.: H. M. Bapon, A. M.
[Tonomapesa, A. A. Panens, 3. H. Tumodeena; mox pea. A. A. Panens, A. M. [ToHoMapeBoid. -
10-e u3a., ucnp. u gom. - CII6. : UBan ®denopos, 2003. - 238 c. : ui. - ISBN 5-8194-0071-2. -
TekceT: HenmoCcpeICTBEHHBIN.

B) MeToauyeckue ykazanus:

1. Mumypuna, O.A. DHepreTuka XUMHUYECKHUX MPOIECCOB: METOJIUYCCKUE YKa3aHHs K
7a0opaTOpHbIM paboTaM MO AUCHUIUIMHE «XHUMHS» ULl OOYYalOLIMXCsA BCEX HaIpaBICHUN
MOJArOTOBKM M CIEHHWAIbHOCTEH gHEBHOHM (Gopmbel  o0yuenuss / O.A. MuunypuHa,
Marunuroropckuii roc. rexuudyeckuii yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2023. — 11 ¢. — TekcT : HENmoCpeICTBEHHBIN.

2. Komsama, JLI. Xwumuueckas TEepMOAMHAMHUKA: METOJUYECKUE YyKa3aHHUS JUIS
CaMOCTOSITENIbHOW padoThl MO AUCLUIUIMHE «XUMHs» 11 00ydyaroIIMXCsl BCEX HampaBIeHUIH
HOJrOTOBKM W crnenuanbHocTed Bcex (opm oOydenus / JL.I'. Konsga; Marautoropckuii roc.
texHuyeckul yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2023. — 18 c. —
Tekcr : HenmocpeACTBEHHBIM.

3. Komsaga, JL.I. CkopocTh XHMMHUYECKHX peakUUil M XUMHUYECKOE paBHOBECHE:
Meronuyeckue yka3zaHus K J1aOOpaTopHbIM padoTaM MO JUCHMILIMHE «XHUMHS» IS
00yuaroNMxcs BCEX HAIPABJICHHUI MMOJArOTOBKU U CIelHaNbHOCTEeH Becex Gopm oOyuenus / JLT.
Konspa, E.B. Tapacrokx; Marnuroropckuii roc. texHudyeckud yH-T um. . M. Hocosa. —
Marnutoropck : MI'TY um. I'. 1. Hocosa, 2023. —8 c. — Tekcrt : HenmocpeicTBEHHBbII.

4. PomnonoBa, H.U. Xumudeckasi KuHETHKA. XUMHUYECKOE PABHOBECHE: METOJUUYECKUE
yKa3aHHs JUIsl CAaMOCTOSATENbHOM paboThl MO JUCHUIUIMHE «XUMHs» s 00Yy4aroluxcs BCeX
HampaBJIeHUH MOATOTOBKHM M crnenuanbHocTell Bcex (opm odyuenus / H.U. Pomunonosa, A.IL.
ITornomapeB; MarHuToropckuii roc. Texuudeckui yH-T uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY mm. I'. UI. Hocosa, 2023. — 20 ¢. — TekcT : HemoCpeICTBEHHBIA.

5. Uymnposa, JI.B. PactBopsl: MeToandeckas pa3paboTka K Ja00paTOpHBIM paboTaM Mo
JUCIUIUINHE «XUMHUS» 1 00yJarolMUXcsl BCEX HalpaBiICHUM MOJATOTOBKH U CHENMAIbHOCTEN
Bcex Gopm o0yuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHUIECKHI YH-T
uMm. I'. . HocoBa. — Maruaurtoropck : MI'TY um. I'. U. Hocoma, 2023. — 41 c. — Tekcr :
HEIIOCPECTBEHHBIN.

6. Uynposa, JI.B. PacTBopsI: MeToMUecKast pa3padoTKa K CaMOCTOSATEIBHOW paboTe 1o
TUCHUIUINHE «XUMHs» Uil  OOy4arolMXcs [0 BCEM HAmpaBlICHUSM MOJATOTOBKU U
crienuanbHOCTAM BceX (opm oOyuenus / JI.B. Uynposa, D.P. Mymmna, O.A. Mumnrypuna;
MarnuToropckuii roc. tTexunueckuil yH-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY nm. I'. 1.
Hocoga, 2023. — 26 c¢. — TekcT : HenocpeCTBEHHBIH.

7. Konsna, JI.I. KommounHple pacTBOpBI: METOIWYECKHE YKa3aHUS K JTaOOpaTOPHOMN
paboTe Mo JUCHUIUIMHE «XHUMHUS» U 00YYaIOUIMXCs 110 BCEM HANpPAaBICHUSM IOATOTOBKU U
criermanbHOCTM Beex (opm oOyuenus / JL.I'. Konsna, JI.A. BoabsiH; MarHuToropckuii roc.
texHnueckut yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. W1. HocoBa, 2023. -9 ¢c. —
Tekcr : HenmocpeACTBEHHBIM.

8. Konsina, JI.I'. OkucanTenbHO-BOCCTAHOBUTEIbHbBIE PEAKI[MH: METOIMUYECKUE YKa3aHUs
K JIa0OpaTOpHOM paboTe MO MUCHUIUINHE «XUMHUS» sl OOYyJarolIMXcCsl BCEX HaIpaBiICHUIN
NOATOTOBKM W crenuanbHocTeid Bcex ¢opm oOyuennss / JLI. Komsma, E.B. Tapacrok;
Maruaurtoropckuii roc. rexauueckuii yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.
Hocoga, 2023. — 10 c. — TekcT : HemoCpeCTBEHHBIH.

9. Komsna, JI.I'. OKuCAMTENHHO-BOCCTAHOBUTEIBHBIC PEAKIIMA U DJIEKTPOXHUMHYCCKUE
IPOIIECChl: METOANYECKas pa3pabdoTKa K caMOCTOATENbHON padoTe 1l 00y4yaromuxcst o BceM

I Y — v



E.B. Tapactok, 2.P. Mynnuna; Marauroropckuii roc. rexuuueckuii yu-T um. I'. M. HocoBa. —
Marnautoropck : MI'TY um. I'. M. Hocosa, 2017. — 41 c. — TekcT : HemocpeACTBEHHBIH.

10. Mumypuna, O.A. DJIEKTPOXUMHUYECKHE TPOLECCH: METOJMYECKUE YKa3aHUSA K
nabopaTtopHoil paboTe MO AUCHUIUIMHE «XUMHs» A1 00ydYaroluXcsl 0 BCEM HaIpPaBIICHUSM
HOJATOTOBKH M CIIEIUAIbHOCTSM Bcex (Gopm oOydenus / O.A. Mumypuna, H.M. Ponuonosa;
Maruutoropckuii roc. Texuuueckuid yu-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. W.
Hocosa, 2023. — 13 ¢. — Tekcr : HETOCPEACTBEHHBIMN.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o6ecneuenmne

HaumenoBanue N
1o Ne norosopa Cpok neiicTBHS TULIEH3UH
MS Office 2007 |, 135 o1 17.09.2007 Gecopoaro
Professional
7Zip CcBOOOHO OeCCPOUHO
Bpaysep Yandex|cBo6oaH0 0OEeCCPOUYHO
Chemcraft
Windows 1-933-14 o1 17.07.2014 06eccpouHo
FAR Manager |cBo601HO 06EeCCPOYHO
IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI
HazBanue kypca Ccblika
HanmmnonanpHas
HH(OPMAIIMOHHO-aHATUTHYECKAsT URL.: https://elibrary.ru/project_risc.asp

cucteMa — Poccuiickuii MHIEKC HAYYHOTO
ITouckoBas cucrema Axkagemus Google
(Google Scholar)
Nupopmannonnas cucrema - Enunoe
OKHO JIOCTyNa K HWH(GOPMAIMOHHBIM
DNEeKTPOHHBIE  pecypchl  OMOIMOTEKH
MI'TY um. I'.1. HocoBa

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

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

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

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuaabHO-TEXHHUECKOE 00eceueHUe JUCITUTUTNHBI BKITFOUACT:

1. YVueOHbIC ayaUTOPUH ISl TPOBEACHUS 3aHATHH JieKIMOoHHOro Tumna. OcHalieHue
ayJIUTOPUH: MYJIbTUMETUITHBIC CPECTBA XPAHEHUS, TIEPEIadr U TPEACTaBICHUS HHPOPMAIIHH.

2. YueOHbIC ayAWTOPUHU IS TPOBEACHHUS JIAOOPATOPHBIX 3aHSATHI, TPYIIOBBIX U
UHINBUIYAIbHBIX KOHCYJIBTAIMH, TEKYIIEr0 KOHTPOJIS M MPOMEKYTOYHON aTTecTalluu.
OcHalleHre ayJuTOpUU: 00OPYIOBaHUE IS BBIMIOJHEHUS JIAOOPATOPHBIX pabOT, XUMHUYECKast
1ocy/1a, peakTuBbl. HarnsaHpie MaTepHaiibl: TaOIUIIbI, CXEMBI, TIAKaTHI.

3. IMoMerieHus: A1 CaMOCTOSITEIbHON paboThl oO0ydaromuxcs. OCHAIICHUE ayUTOPUU:
[Tepconanbubie kKoMmbOTepsI ¢ TakeToM MS Office, Chemcraft Windows, Beixomom B UaTepHET
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeIbHYIO CPEY YHUBEPCHUTETA.

4. TlomemeHus Uil XpaHEHHs] M NPOPHIAKTHUYECKOTO OOCTYKUBaHUS y4eOHOIO
obopynoBanusi. OcHamienne ayautopun: Creiviaxku, celdbl s XpaHeHHs y4eOHOTrO
000pyI0BaHUs, HHCTPYMEHTBI I PEMOHTA JIA0OPATOPHOT'O 000PYyTOBaHUS.



[Ipunoxenue 1
6. YuebHO-MeTOoAmYeCKOe ObecIieueHre CaMOCTOATEIbHON PAOOThHI 00YyUAIOIINXCSA

CamMocrosiTesibHasgs paboTa OOy4arIUXCA IOApa3AesiseTcs Ha ayJAuTOPHYIO,
KOTOpasi IIPOMCXOAUT KaK BO BpPeMs JIADOPATOPHBIX 3aHATHUM, TaK M Ha IIAHOBBIX
KOHCYJIbTAIIUSIX, W Ha BHEAYAUTOPHYIO, IIPOUCXOAAIIYI0 BO BpeMsA IIOJITOTOBKU
0OYyJaIOIITUMHUCSA OTYETOB IO J1AOOPATOPHBIM 3aHATUAM U IIPHU BBHITIOJTHEHUH JOMAIITHUX
3a/laHUH.

AynuTtopHass ~— caMocTosTe/IbHasAs  pabora  oOydaloImMXcs — IIPEAIIoJIaraeT
MIPOXOXKJE€HNE TECTUPOBAHUS II0 KaXKAOMY pasfiesly AUCIHUILUIMHBI. TeCThl BKIKOYAIOT
TCOPCTUYCCKHUC U IIPAKTUUCCKUC 3alaHHA, OTBCThI Ha KOTOPLIC Tpe6YIOT FHY6OKOFO IIOHUMAHUA
U3y4EeHHOT0 Marepuana. MakcuManbHOEe KOJIMYECTBO 0ayIoB B Kax 10 Teme Kypca — 10.

[TepeueHs J1TabOpATOPHBIX PaOOT

JlaGopaTtopHnast pabota Nel «CBo¥CTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHECHUIN

JlaboparopHas pabGora Ne2 «OmpeneneHue OHTAIBIKUKU PACTBOPEHUS U SHEPTrUU
KPUCTAJUIMYECKOU PELIETKI»

Jlaboparopnas pabota Ne3 «CKOpPOCTh XUMHUYECKUX PEAKLIUN)»

JlaGopatopnast pabora Ne4 «IIpurortoBiieHHE€ pacTBOpa M YCTAHOBJEHHUE €ro TOYHOU
KOHIIEHTPAIUN

JlabGopaTtopHnas pabota No5 «DneKTpOIUTHYECKAsT JUCCOIHAITUS

JlaGopatopHas pabota Ne 6 «I'naponus comnei»

Jlaboparopnas pabora Ne 7 «CmemieHHe HMOHHOTO pPaBHOBECHUS B  pacTBOpE
MaJIOpaCTBOPUMOTO 3JIEKTPOITUTA»

JlabopaTtopHnast pabota Ne§ «KomruiekCcHbIe COeTUHEHUS

JlaGopatopHas pabota Ne9 «KommougHsle pacTBOpHI»

JlaGopatopHas pabota Nel0 «OnpeneneHne ONTHUYECKUX CBOMCTB KOJIIIOUI0BY

JlaGopaTtopHnast pabota Nel1 «OKkUCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUI

JlaboparopHas paboTa Nel2«DneKTpoXUMHUYECKUE TPOIIECCHI»

JlabopaTtopnast pabota Nel3 «Kopposust MeTaioBy»

JlaboparopHnas pabota Nel4 «neHTrduKays noIuMepoB»

KoHnTpoJibHbIe BONPOCHI IS 321U THI JIA00PaTOPHBIX padoT
«CBoiicTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COeTHHEHUI

Uro Takoe okcunbl? Mx kimaccudukamnus. Homenkmnarypa.

[lepeunciuTe OCHOBHBIE XUMUUYECKHE CBOMCTBA OKCUIOB.

Uro Takoe ocHoBaHus? Ux knmaccudpukarusa. Homenkmarypa.

[lepeunciure OCHOBHBIE XUMUUYECKHE CBOMCTBA OCHOBAHUH.

Yro Takoe kucnotei? Mx knaccudukanus. Homenkmarypa.

[lepeuncnrutTe OCHOBHbIE XUMUUYECKHE CBOMCTBA KUCIIOT.

Uro Ha3wBaroT consamu. Ux knaccudukanus. Homenknarypa.

[lepeuncnrure OCHOBHBIE XUMUUYECKHE CBOMCTBA COJIEH.

Kakas renetndeckas CBsi3b CyHIECTBYET MEX]y KIacCaMU HEOPTaHUYECKUX COCAMHEHUN?

©CoNoR~WNE

«OmnpenesieHue IHTAJBIINU PACTBOPEHHUS M JHEPTUHM KPHCTAINYECKOH peleTKn»

1. OCHOBBI XHMHYECKOM TEPMOANHAMHKHU: ITOHATHEC CUCTEMbBI, BUJIbI CUCTEM.



TepMoarHaMHUYECKHE TapaMeTPhl U PYHKIIMHA COCTOSIHUS CUCTEMBI.
DHTaANBNUS 00pa30BaHUS BEIICCTBA.

TemnoBoit 3 (PeKT XUMUIECKON pPEeaKIIHH.

®dakTopkl, BIUSIONINE HA TETUIOBOH 3D (PEeKT XMMUYECKOH peaKIli.
Cdopmynupyiite 3akoH ['ecca.

Kakue criescTBus BBITEKAIOT U3 3aKoHa [ ecca.

DHTpomnus Kak QyHKIUS COCTOSTHUSI CUCTEMBI.

Nk wN

«CKOPOCTL XUMHUYECCKHUX peakunifl»

Uro n3zyyaer XUMHUYECKasi KUHETUKA?
Jaiite onpeneneHue CKOPOCTH TOMOT€HHOW U T€TePOreHHON peakiiuii.
Ot Kakux (paKTOPOB 3aBUCUT CKOPOCTb XMMUYECKOI peakiim?
JaiiTe onpenenenue 3akoHa AeWCTBUS Macc.
Uto Ha3BIBAIOT KOHCTAHTON CKOPOCTU?
6. Ot xakux ¢akTOpoB 3aBUCUT KOHCTaHTa ckopoctu? CdopMynupyiiTe MnpaBuiIo
Bant-T'odda.
7. Uro Ha3BIBAIOT TeMIIEPATypHBIM K03 duienTom? Kakue oH MOKET UMETh 3HAYCHHUSI?
8. [Touemy noBbIlLIEHUE TEMIIEPATYPHl YBEINYUBAET CKOPOCTh PEAKIUU?

arONE

«HpI/II‘OTOBJ'IeHI/Ie pacTBopa U YCTAHOBJICHHE €I'0 TOYHOH KOHICHTPpalum»

1. [lepeuncnnure OCHOBHBIE CITIOCOOBI BBIPAXKEHUS KOHIIEHTPALIMU PACTBOPOB.

2. Kak paccuutaTh MOJSpHYIO KOHIEHTPALMIO pPacTBOpa, €CIM H3BECTHA
HKBHUBAJICHTHAs! KOHLIEHTpAIUs?

3. Kak paccunrtaTh Maccy pacTBOpa, €CIIM M3BECTHA MAaccOBas J0JIsI paCTBOPEHHOTO
BEIIeCTBa B paCTBOPE U Macca BOJBI.

4. Yo Takoe HKBUBAJICHT BelleCcTBa?

S. Kak paccunrtaTe MOJISIpHYIO Maccy SKBUBAJICHTa BellecTBa?

6. B kakux equHHUIIAX U3MEPSIETCS TUTP PaCTBOPEHHOTO BeLecTBa?

((3J1€KTI)0JII/ITP[‘IGCK&H AUCCoHALIN )

Kakwue BelecTBa Ha3pIBalOTCS JJIEKTPOJIUTAMU?
UYro Takoe 31eKTPOIUTHYECKAs UCCOLMALUs?
UTo Ha3BIBAIOT CTENEHBIO JUCCOLUALH dJIEKTPOIUTA?
Kakue 371eKTpoauThl OTHOCSTCS K CUIIbHBIM?
B kakom ciyyae peakiuu HOHHOTo 0OMeHa MPOTEeKaroT HeoOpaTuMo?
Kakwue BelecTBa B MOHHBIX YPAaBHEHUSX 3alIMCHIBAIOT B MOHHOM BH1E?
Kak nucconuupytot ampoTepHbIe 3JIEKTPOITUTHI?

NoabkowhE

«I'maposm3 coutein»

Yro Takoe rupoau3 couei?

Kakwue conu noaseprarotTcst rTuAponn3y?

Kak onpenenuts cpeny pacTBopa coiau?

Yrto Takoe MHIUKATOPBI?

KonnuecTBeHHas XapaKTEpUCTUKA THAPOJIN3A.

Kak paccuntarh KOHCTaHTY rujiposin3a’?

Kakue pakTops! BIUAIOT Ha CMEIIEHHE PABHOBECHSI PEaKIMK THPOJIN3a COTH?
ITpy KakuX yCIOBUSX MOXHO YCHIIUTh TUAPOIIN3 COU?

Kak MoxHO 0c1abuTh ruApon3?

CoNoaR~LNE



«CMeme}me HOHHOI'0 PABHOBECUA B PaCTBOPE MAJIOPACTBOPHUMOI0 3JICKTPOJIUTA»

UYro Takoe pacTBOPUMOCTD BEILECTBA?

Yro Takoe Mponu3BeIEHNE PACTBOPUMOCTH?

Ot yero 3aBUCUT 00pa30BaHUE OCAJKA B PACTBOPAX JIEKTPOIUTOB?

ITpu KaKuX yCIIOBUSAX MOXHO PaCTBOPUTH OCaT0K?

UYro Takoe npousBeaeHnEe HaKTUIECKUX KOHIICHTPALUN?

Kak ¢ ToukH 3peHus CMEIEeHUsI HOHHOIO PaBHOBECHS B PACTBOPE MaJIOPaCTBOPUMOIO
AIIEKTPOJIUTA OOBICHUTH BO3MOKHOCTH PACTBOPEHUS OCaIKa?

SoukhwnE

«KoMIiekcHbIe coeTUHEHUS

Urto Takoe KOMITJIEKCHBIE COEIMHEHUS?

Knaccugukaius KOMIUIEKCHBIX COEAMHEHHH.

IIpuBenuTe peakuys MOIy4EHUsI KOMIUIEKCHBIX COCITMHEHUM.

Kakue noHsl MOTyT OBITh KOMILIEKCOOOpa3oBaTeIIMU?

Kak nuccounupyror B pacTBOpE KOMILIEKCHBIE COEAMHEHUS?

Yro Takoe KOHCTaHTa HECTOMKOCTU KOMIUIEKCHOTO COEJUHEHUS?

Uro xapakTepu3yeT KOHCTaHTa HECTOMKOCTU KOMILIEKCHOTO COEMHEHUS?

NoakowhE

«Z[ncnepcmﬂe CUCTEMBID»

Jaiite onpenenenne aucnepcHon cuctemsl. [IpuBenure npumepsl.
Knaccudukanus JucriepcHbIX CUCTEM.

Crioco0bI nostyueHus KOJIOUTHBIX PACTBOPOB.

CtpoeHure KOITOUTHBIX YaCTHL.

Y CTOMUNBOCTD KOJUIOUAHBIX CUCTEM.

Koarynsnus Koymonmos.

Koarynsauust KoJUIOUIHBIX paCTBOPOB JIEKTPOIUTAMH.

[TpaBuno llyneue — Napau. Koarynupytomas crnocoOHOCTb.
B3aumnast xoarynsanus.

CoNoOARWNE

«Onpeneﬂelme ONTHYECKUX CBOMCTB KOJIJIOUI0B»

Yrto Takoe HaHOTEXHOJIOTUs?

KakoBbI nepcrieKTUBbI NPUMEHEHUSI HAHOTEXHOIOTUI?

JInist Kakux Lesnel UCToIb3yI0T HaHoYacTuI cepedpa?

Kakne meToasl monydeHus HaHodacTUl] Bam n3BecTHbI?

B 4yem ocobeHHOCTh MOTydyeHre HaHOYacTUI cepedpa MeTozioM poToau3a?
Kakue MeTo1bl HCTIONB3YIOT JIJISl OLIEHKH Pa3MEepOB YaCTHUIL B 301X ?

Yro Takoe onTuyeckas IIOTHOCTH? Ha kakoM mpubope ee onpenenstor?
Kaxoit meTo1 morydeHust YacTHI] KCTIOJB30BaH B JIA0OpAaTOpHOM padoTte?
Jl1 yero BBOIAT BOCCTAHOBUTENH IIPH CUHTE3€ YacTUILL?

3aueM 30151b 00pabaThIBAIOT PACTBOPOM THAPOKCHUIA AMMOHUS?

Kak onienuBaeTcs arperaTuBHasl yCTOMYNBOCTD 30J1€1?

LCoNoOAWNE

R
= o

«OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE PC€aKIun)

1. Kakwue peakiuu Ha3bIBaIOT OKUCIUTEIbHO-BOCCTAHOBUTEIHLHBIMU?



UTo Ha3bIBAIOT OKUCICHUEM M BOCCTAHOBIICHUEM?

Uto Ha3bIBAIOT OKUCIUTENEM 1 BOCCTAHOBUTEIIEM?

HazoBuTe BemecTBa, M3BECTHBIE KaK CUIIbHBIE OKHCIUTEIH.

HazoBuTe BemecTBa, M3BECTHBIE KaK CHIIbHbIE BOCCTAHOBUTEIH.

Kaxkue peakuuu OTHOCSTCS K peakusiM TUCTIPONIOPIUOHUPOBAHUS?

Kakue peakiiuu oTHOCSTCS K BHYTPUMOJIEKYJISIPHOMY OKHCIIEHHUIO - BOCCTAHOBIICHUIO?
Kaxkue peakuiuu OTHOCSTCS K MEKMOJICKYJIIPHOMY OKHCJICHHUIO - BOCCTAHOBJICHHUIO?

Nk wN

«3.]'IeKTp0XI/IMI/I‘leCKHe nmpouecconn»

1. DnekTpoxuMudeckne cucteMbl. Kimaccudukarus aIeKTpOXUMAYECKUX TIPOIIECCOB.

2. IManpBanM4eckmii 35memeHT Jdanusms — SIkoowu.

3. DIEKTPOABUKYIAS CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.

4, N3MepeHne SIEKTPOIHBIX MOTEHIMANOB. Psii  CTaHAAPTHBIX 3JIEKTPOJHBIX
noTeHIanoB. CBONCTBAa METANIOB B COOTBETCTBUHU C UX TOJIOXKEHUEM B PSIIY HAIIPSDKCHUI.

5. Ypasuenue Hepucra.

6. DIIEKTPOIN3 PacIUIaBOB M pacTBOPoB. KaToaHbIle M aHOAHBIE TTPOLIECCHI.

7. O6benunennsbiit 3akoH @apazes. Berxos mo Toky.

«Koppo3usi MeTaj10B»

1. Yro Takoe xoppo3us?

2. Kakue BUaBI KOPPO3UHN BaM U3BECTHBI?

3. DIeKTpoXUMHUYEcKass KOppo3us. AHOJHOE OKHUCIIEHHME MeTalla U KaTOAHOe
BOCCTAaHOBJICHUE OKHCITHTEIS.

4. Tlepeurcaute cOoCcOOBI 3aIUTHI METAJUIOB OT KOPPO3HUHU.

5. Ilouemy Bo3pociIa CKOPOCTh BbIIEIEHHS BOJOPOIa IpHU 100aBIECHUH COMU?

6. CpaBHHTE pe3y/bTaThl ONBITOB 10 KOPPO3UHU MPH KOHTAKTE XKelle3a U LIMHKA, U JKele3a U
METHOM MPOBOJIOKH B TUCTUIITMPOBAHHON M «MOPCKOM» Bojie. I e mporiecc npoTekaet ObIcTpee U
4eM BBl 3TO 00bsAcHUTE?

«MaeHTH(PUKaALUA TOJTUMEPOB»

Yo Ha3bpIBAIOT MOIMMEPAMH U OJINTOMEpPaMH?

[To xakuM pHU3HaKaM KJIacCU(PUIMPYIOTCS MTOTUMEPHI?

N3 kakux cOeIMHEHUN NOIYy4aroT MOJIUMEPHI?

B pe3ynpTaTe Kakux peakiuil MOKHO HOJYYHUTh ITOJTUMEPHI?
[TpuBennTe npUMeEpsl peaKIUil MOIUMEPU3ALUU U TTIOJTMKOHICHCALUH.
Kakumu metogamMu MO>KHO MAEHTU(OULIMPOBATH MOJUMEDPHI?

B 4yem cyTh nepBUYHOI HIEHTH(DUKALIUH TOTUMEPOB?

I'te npuMeHArOTCS TONIUMEpHI?

NN E

BapuaHThI JOMAIIHUX 3aIaHMii 1151 BHEAY/ITUTOPHOU caMOCTOSITEJIbHOI PadoThI
00y4yaIuxcs Mo TeMam

Jlomamuee 3aganue No 1
I10 TEME: «XI/IMI/I‘ICCKaH TepMOZIl/IHaMl/IKa»

3anada Nel

Hns peakuun CHy ) + CO; () = 2 CO () + 2 Hp ) onpenenure BO3MOKHOE HAIIPABICHUE
CaMOIIPOU3BOJILHOTO TE€UEHUS PEaKIMU MPU CTAaHAAPTHBIX YCIOBHSIX M MpuU Temmeparype T =
927 °C, eciu TemnoBoii 3¢ (deKT peakuu 10 3aJaHHOI TeMITepaTyphl HE U3MEHHUTCS. Y KQXKHUTE: a)



BBIJICTISICTCS] WUIHA TIOTJIOMIAETCS] DHEPTHsl B XOJIe PEaKIK; 0) MPUYMHY HANJIEHHOTO W3MEHEHUS
sHTponuH. Paccunraiite TeMiiepaTypy Havajaa peakiiui.

3amaga Ne2

Beruncaure temnosoit apdexr peakuuu: CaCr ) + 2 HoOr) = Ca(OH), (o + CoHa (),
MOJIB3YSCh CTAaHIAAPTHBIMH TETUIOTAMH 00Pa30BaHMs Pearupyronux BemecTB. CKOIBKO TETUIOTHI
BBIZICIUTCS WJIM TTOTJIOTUTCS Tipu 00pazoBanuu 2,24 1 CoH,?

3amauga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSM pACCUMTANTE TETUIOBOK A (DEKT peaKiuu:
Hypy + COz )= CO () + H2 O(r). TepmoxuMudeckue ypaBHEHHS:

a) Hp @ T 5 O, = H,O ) AH =-241,9 x]JIx;

6) 2CO ) + 02 S 2 C02 (r)s AH = '566,2 KI[)K

Jlomainee 3aganue No 2
o TeMe «XUMHYeCKAsI KHHETHKA)

3amauga Nel
Peaxnusa nporekaer no ypasaenuto: O; ) +2 CO y =2 CO3 (). HayanpHble KOHIIEHTpanuu

pearupytoux BemiectB paBHbl: [O2] = 1,2 monb/1, [CO]= 0,8 Momnb/1. Bo CKOIBbKO pa3 M3BMEHUTCS
CKOPOCTh MPsIMOM peakiuu, korja npopearupyet 30% CO? Bo ckobKO pa3 U3BMEHSTCS CKOPOCTH
MPUMOI ¥ 00paTHOM peakIuu, eCu YBEIHUUTh JaBlIEHUE B CCTEME B JBa paza?

3asaya Ne2

[Ipu Temnepatype 40 °c HEKOTOPOE KOJIMYECTBO BEUIECTBA BCTYNAET B peakiuio 3a 20MuH.
Paccuuraiite Bpemsi, mpy KOTOPOM O5TO K€ KOJMYECTBO BEIECTBA BCTYNHUT B PEAKLMIO MPHU
temrepatype 200 °C, ecnu TeMIepaTypHblil ko3 uIMeHT ckopocTu peakuuu paBeH 2. Bo
CKOJIbKO pPa3 U3MEHUTCS IIPHU 3TOM CKOPOCTb PEaKIINH?

3agaua Ne3

Haiinute HavanmpHblE KOHIICHTPALIMM WCXOJHBIX BEHIECTB M KOHCTAHTY pPaBHOBECHUS
peaKkuuu:
Fe @y + H20 (5 = FeO ) + Hy (1), €cm paBHOBECHBIE KOHIEHTPALUH PEArHPYIOIINX BEIIECTB
paBubl: [H201=0,3moms/m1, [Hz] = 0,4 Moms/m.

3ayaya Ne4

Hus peakuonnoi cucremsl: CO )y + HoO ) = CO2 y + Hy () HadanbHbIE KOHIIEHTPALUU
pasubl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. OnpenenuTe KOHIEHTPAIIUK BCEX BEIIECTB B
MOMEHT PaBHOBECHS, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3ayaya NoS

Bripasurte uepe3 KOHLUEHTpAMK PEareHTOB KOHCTAHTBI PABHOBECHUS CIEAYIOIIMX PEAKIIUA:

Nz(r) +3 Hz(r) =2 NH3(F), AH = -92,2 KJI)K,
COQ(I—) +C () = 2 CO(I—), AH = +160,5 KI[)K;
CO(F) + HzO(r) =CO» ® T HZ(r); AH=-411

KJ[x.

VKkaxnuTe HaANpaBJICHHE CMEIICHHS XUMHUYECKOTO PaBHOBECHS JTHUX PEaKIHid: a) TpH
MOHIDKEHUU TEMIIEPATyphl, €Cli JIaBJICHHE MOCTOSHHO; 0) MPHU MOBBIIICHUU TAaBJICHUS, €CIH
TeMIlepaTypa MoCTOsIHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

3amaua Nel

B xakom ob6weme Bonbl cieayer pactBopuTh 135 r SnCly mist momydenust 3 M pactBopa
xyopuaa onosa (II) ¢ mmornocteio p=1,405 r/Mn? J{71s1 IPUTOTOBICHHOTO PAacCTBOPA PAacCUUTATh:
a) maccoByro a0it0 SnCly; 6) MOISIPHYIO KOHIIEHTPAIIMIO SKBUBAJICHTA; B) MOJISTILHOCTH; T') TUTP;
1) MosbHYIO foito SnCly.



3amaua Ne2

Cxonmpko mi 15%-ro pactBopa Nap,CO3z mimorHocthio 1,16 r/em® norpedyercst s

npurotoBneHus 120 mi 0,45 M pactBopa Nay,COs3?

3agaua Ne3

3aKOHUUTh MOJIEKYJSIPHBIE M HamUcaTb COKpPALLEHHbIE HOHHBIE YpPAaBHEHUS pEaKLMi

B3aMMOJIEHCTBUS CIIEAYIOLUINX BEIECTB:
HBr + NaOH —
Fez(SO4)3 + KOH —»
Sb(OH)3 + H,SO4 —

AgN03 + H,S >
MgC|2 + (NH4)2C204 -
Sb(OH); + NaOH —

3asaya Ne4.
Beraucnuts pH 0,05 M pacTtBopa cepHO KUCTOTHI.

3azaya NeS.

Kakue u3 cunemyromux cojeit moaseprarorcs ruapoimsy: NapSOsz, Cu(NOgs);, KBr?
CocTaBUTh MOHHBIE U MOJICKYJISIPHBIE YpaBHEHHUS THIPOJIM3a COOTBETCTBYIONIMX coiieh. Kakoe
sHadyeHue pH (>7, <7) UMEIOT pacTBOPHI ATHX COJICH?

3amaua No6.

Haiitu npoussenenue pactBopumoctu PbCly, ecmu B 200 mut Boasl pactBopsiercs 2,17 T
ATOTO COCUHEHUS.

Jlomainee 3aganue No 4
1o teme «/lucrnepcHple cCHCTEMbI»

3agauva 1l
3071b MOJIyYEH MyTEM CMEUIMBaHUs pacTBopa A u pactBopa B. Onpenenute 3aps yactuil

MMOJIYYCHHOI'O 30JI1 U HAITUIINTC q)OpMy.]'Iy €ro MuLcJIIbI.

PactBop | Va, C, PactBOp Vs, C,
Bap. Soms A MII MOJIB/TT B MII MOJIB/TT
1 PbSO, Pb(NO3), | 20 0,001 1. K5S0, 10 0,04 M
3amaua Ne2

Hanmummre ¢opMyny MULEUIBI 3075, MOJYYEHHOTO MpPU TOCTENEHHOM HNPUIMBAHUU K
BOJIHOMY PacTBOpPY IEPBOM COJIM, B3STOM B M30BITKE, pa30aBICHHOIO pacTBOpa BTOPOH COJIU.
VYkaxuTe 3HaK 3apsjia KOJUIOMAHOM wacTuipl. Kakoil M3 3/eKTpoiMTOB sBiseTcsl Hambosee
HSKOHOMHUYHBIM KOAryJISITOPOM 3TOTO 301517

Bap. | PactBop 1 | PactBop 2 Koarymsarop
1 AgNO3 KI NH4CI; K2SOg; FeCls
3azmaga Ne3

BoruncnuTh nmopor koaryJsiuu pactBopa cyibdara HaTtpusi, eciu nodasnenue 0,003 1 0,1 H.
Na,SO, Be3biBaeT koaryssiuio 0,015 1 30ma?

JlomalHee 3aaanue Ne 5
10 TEME «OKI/ICJIl/lTeJII)HO-BOCCTaHOBI/ITe.HbHl)le npoueccm»

3amaga Nel
[Mon6epure xK03(h(PUITMEHTHI B YPAaBHEHUSX OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUH.

VKaxuTte TN KaKJI0M peakiuu.
H)] + H3PO4 - J, + H3P03 + Hzo
HNO, — HNOs; + NO + H,O
H[AUC|4] + H,O, + NaOH — Au +NaCl +0, + H,O



NH;ReO, +H, — Re + NHz; + H,O
KBrO —- 0O, + KBr

3amaua Ne2
CocraBbTe  ypaBHEHHS  OKHCIUTEIbHO-BOCCTAHOBUTEIBHOW  peakuuu. Meroaom

QJICKTPOHHOI'O OaslaHca H0ﬂ6epI/ITe KOS(b(bI/IHI/IeHTBI. VKaXUTe OKHUCINUTEIb 1 BOCCTAHOBUTEID.
KMnO,; + NaNO, + H,0—
NaCrO, + H;0, + NaOH —
Bi(OH); + Na;S;0s+ NaOH —
Bi,O; + C —
Mg + HNOs a0 —

3ajaya Ne3
JlaHbl IBE OKHMCIMTEIbHO-BOCCTaHOBHTEIbHBIE mapbl: KNO,, KNO3; u Pb(NO3),, PbO..

[Tonp3ysick  TabnuIel  CTAaHAAPTHBIX  OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX  IMOTCHIIMAJIOB,
COCTaBbTE YpaBHEHHE BO3MOXKHOM peakimu B ykazanHoi cpeae (HNO3). Paccunraiite 3HaueHue
AJIEKTPOJIBIKYIIIEH CHIIBI PEaKIUH.

JlomanrHee 3axanue Ne 6
1o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

3amauga Nel
CocraBbTe 3JIEKTPOHHO-MOHHBIE YPABHEHHS JJIEKTPOJIHBIX IMPOIIECCOB M MOJIEKYJISIPHOE

ypaBHEHHE TOKOOOpa3yIoLIeil peakluu, MpoTeKaronie npu padore raJbBaHUYECKOrO JIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) rajgpbBaHMYECKOrO »3J€MEHTa IIpH
CTaHJapPTHBIX YCIOBUSX.

[IpuHsB moTeHIIMAaT aHOJa paBHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUUTANTE KOHIICHTPAIIUIO
KaTHOHOB MeTajyla B KaTOJAHOM pacTBope, npu KoTopoil DJIC raapBaHMUYECKOro 3J€MEHTa
ymenbiuTes Ha 0,02B.

3aymaya No2

[IpuBenuTe CXEMBI JJIEKTPOIHBIX TMPOILECCOB M MOJEKYISIPHBIC YpPAaBHEHHS PpEaKIIHil,
MPOTEKAIOIIUX MPHU INEKTPOXUMUUYECKON Koppo3un raipBaHonapsl Co/Ni: a) B Kucioi cpene; 0)
BO BJIQ)KHOM BO3/yXe€.

Omnpenenurte yObUTH Macchl aHOJA IPU KOPPO3UH B KUCTION cpefie 3a 20 MUH, eClTi CKOPOCTh
kopposuu cocrasmia 0,01 r/4.

3agaua Ne3

CocTaBbTe 37€KTPOHHO-UOHHBIE YPaBHEHHS 3JIEKTPOIHBIX MPOILIECCOB (aHOA MHEPTHBIN) U
MOJIEKYJIIPHOE YPAaBHEHHE PEAKIINU, IPOUCXOIAILIEH TPHU IIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOy,

Brruucnure dakTrdeckoe KOJIMYECTBO METaslIa, MOJYYEHHOTO Ha KAaTO/IE MPHU IIEKTPOIIN3E
Co(NO3)2, eciu 2JIeKTpOIIH3 MPOBOAMIM B TeueHHH 1 4. Bbxoa MeTasmia mo Toky coctaBui 85%.

VYkaxute BO3MOXKHBIC TNPUYMHBI YMEHBIICHUS BBIXOAA METala 10 CPaBHEHUIO C
PacUETHBIM.

BapI/IaHTbI TeMaTH4eCKHUX TEeCTOBBIX 3aJJaHUM 11 TEKYIIEro KOHTPOJIsA
Hepnonnqecxaﬂ CHCTEMa U CTPOCHUE aTOMaA

B tecrax nmo teme «llepmonnueckas cucremMa U CTPOCHHE aTOMay» COJEPKUTCS AECITh
BOIPOCOB, KOTOpBIE OIIEHUBAIOTCS B 1 Oa.



Tecr 1
1. Ywmcno HEHTPOHOB B szipe paBHO: (BriOepuTe 0uH OTBET:)
1. ynciy 35eKTpOHOB
2. CyMMe 4Hciia IPOTOHOB U JIEKTPOHOB
3. pPa3HOCTH OTHOCUTEIIbHOW aTOMHOW MacChl U YMCIIa IPOTOHOB B sIApe
4. IOpsIIKOBOMY HOMEPY
2. B cocra aromHOrO sigpa Bxonaar: (Beibepure oauH OTBET:)
1. 57eKTpOHBI U IPOTOHBI
2. HEUTPOHBI U SIEKTPOHBI
3. HEUTPOHBI U IPOTOHBI
4.IpOTOHBI, HEUTPOHBI U SJTEKTPOHBI
3. B KakoM psay XMMHUYECKHE 3JIEMEHTBI PaclioyIOKEHbI B IIOPSIIKE BO3PACTaHUS X aTOMHBIX
paauycoB? (BbiGepute ouH OTBET:)
1.B,Si,N
2.N,B,C
3.N, P, As
4. Na, Mg, K
4.  OKOHYAHHE EKTPOHHOH GOPMYIIHI ...55°5p°. YKakuTe MONOKEHHE YIIEMEHTA B
NEPUOINIECKOM CUCTEME: TIEpUO/I, TPYIIITY, TOATPYIITY, Ha30BHUTE 3eMeHT. (Bribepure oaun
OTBET:)
1. 5 mepuon, 5 rpynmna, noGboyHask NOArPYIIa, TEILTYP
2. 5 nepuop, 5 rpynmna, riaaBHas HOArpymna, cypbma
3. 5 mepwuog, 5 rpymma, modoYHas MOArpyIa, HIOOUH
5. DnektpoHHas (opmyna aTomMa LIMHKA B BO3OYKJIEHHOM cocTosiHuu: (BriOepure onuu
OTBET:)
1. 15°25%2p°35°3p®4s3d'%4p*
2. 1s725%2p°35%3p°4523d™°
3. 15%2522p°®3s%3p°45°3d°4p*
6. UYemy paBHO 3Ha4YEHHE IITABHOTO KBAaHTOBOTO yncia? (BeiOepuTe onH OTBET:)
1. yucny npoTOHOB
2. 9UCITy JIEKTPOHOB
3. 4HCITy aTOMHBIX opOuTaei
4. yuciy noaypoBHen
7. B xakoMm coenuHeHnu N nMeeT HauMEHBIIYIO CTeneHb okucienus? (Boibepure oqun
OTBET:)
1. NH3
2. N,O
3. KNO,
4. HNOs
8. B psagy okcugoB Na20— MgO— SO2 cBoiicTBa u3MeHsaorcs ot: (Breibepure onun
OTBET:)
1. OCHOBHBIX K KUCIIOTHBIM
2. KUCIIOTHBIX K aM(OTEpHBIM
3. aMpOTEPHBIX K OCHOBHBIM
4. KACIIOTHBIX K OCHOBHBIM
9. B atome ¢ocdopa yuciio 31EKTPOHHBIX clI0€B paBHO: (BbiOepure oauH OTBET:)
1.3
2.4
3.2
4.5
10. Kakas opoutans umeeT chepudeckyro ¢popmy? (Beidepure oqus oTBET:)
1.f
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XuMHYecKasi TEPpMOJTUHAMUKA

B Tecrax mo Teme «Xumudeckas TEPMOAMHAMHKA» . IICPBLIC ICCTH SaHaHHfI OLICHUBAIOTCs B

0,5 6amna, cenpbmoe — B 1 0ain1, a BOCEMOE, IEBITOE U IECATOE 3aIaHusd — B 2 Oaia.

=

Tect Ne 1

[Tpu paccMOTpEeHMH XMMHUYECKON PEAKIUH cucmema 03Ha4aeT:
a) MCXOJHbIC peareHThl
0) NPOAYKTHI XUMHUYECKOW peaKuu
B) PEaKLMOHHBINA COCY]
I') HCXOIHBIE PEareHThl U MPOAYKTHI PEaKIIUU
[TepBblii 3aK0H (IIepBOE HaYaI0) TEPMOJMHAMUKY MaTEMaTHYECKH 3alMChIBAETCS TaK:
a) PV=uRT B) K= Agp (- EA/RT)
6) K=R/Nju r) AU= Q-W
B 3K30TepMUYECKON peakuu:
a) SHTAJIBIMS PEAKIIMOHHOM cucTeMbl noBelaercs (AH > 0)
0) TerutoBoit 3 dexT peaknuu orpunateneH (Q< 0)
B) SHTAJIBIIUS PEaKMOHHON crcTeMbl yMeHbIaeTcs (AH< 0)
T') AaBJICHHE PEAKIIMOHHOMN CHCTEMBI MTOBBIIIACTCS
CranpapTHble Tem1oBble 3()(EKThI IPUHATO 0003HAYATD:

a) AUcr B) Q 10132
6) AHozgg F) AHct
Kakwe 13 npuBeIeHHBIX PEaKIIHii ABJISIOTCS YHIOTEPMUUCCKIUMHU?
a) 1/2Ny+ 3/2H;=NH3 AH = — 46 K]]x/mMomnb
06) Hy+4/2 0,=H;0, AH = -242 K]I>x/monb
B) /2 N2+ 1/2 0,=NO AH =90 K]I>x/momb
r) 1/2 Hy+ 1/2 1,=HI, AH = 26 K]I)x/Mo1b

Kakas u3 HanmucaHHBIX HMXe peaklMi OTBeYaeT TeIuioTe oOpa3oBaHMs okcuja a3ota (|| ) B
CTaHJAPTHBIX YCIOBHAX?
a) 1/2N,+O0=NO B) 1/2N,+1/20, =NO
6) N+ 1/2 0,=NO r) NHs+ 520, =2NO+3H,0
[Tpu BoccTanoBneHuu 16r okcuaa Meau( || ) o peaxiu :
CuO w T C (rpadmr) = Cu w T Co (r), TOTTIOTHUIIOCH 22 xJI>K TEIIOTHI.
OHTanenus 00pazoBaHus OKcHa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
Jons peakn NiO o + C (pagur) = Ni o + CO (). Onpenennte Bo3MOKHOE HampapiIeHHE
CaMOIPOM3BOJILHOTO TEUYEHHUsl pPEaKILUM MPU CTaHJIAPTHBIX YCJIOBUSAX U IMpPHU TEMIIEpaType
627°C.

BemectBo AH®298  (KJIx/MOIIB) S®9g  (x/Monb*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni () 0 29,9
CO -110,5 197.,4

B otBere ykaxkure 3HaYeHHs OHHepruum [mOOca TNpH CTAHAAPTHBIX YCIOBHUSX, IPH

temnepatype 627°C u temnepaTypy Hadajia peakiuu
a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K



9. Kak n3MeHsieTcst SHTPONUS NpHU Pa3I0KEHUN KapOoHaTa KalbIus?

a) YBEIIMYUBACTCS B) HE YMCHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0
10. JlanHast peakiusi:
2KC103 (TB) —>2KC1 (TB)+302 (r) AH <O
MO>KET CaMOITPOU3BOJILHO MTPOTEKATh
a) B IPSIMOM HAIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUH I') HE 3HAIO

XuMuyeckasi KHHETHKA
B tecrax mo teme «XuMuueckas KHHETHKa»: MIEPBOE, BTOPOE, TPEThE, YETBEPTOE U ISATOEC
3aJaHus oneHuBaroTcesa B 0,5 Oamia; mecToe, ceabMOe, BOCEMOE, AEBITOE U AecAToe — B 1 Oa, a
OIMHHAILATOE — B 2,5 Oaia.

Tecr Ne 1

1. Pazgen XuMuM, U3y4arOIIUA CKOPOCTH U MEXaHU3MbI XUMHUYECKHUX PEaKIIHiA, HA3bIBACTCS
a) XUMHYeCcKasi TEpPMOIMHAMUKA
0) TepMOXUMUS
B) XMMHUYECKasi KHHETHKA
2. CkopoCTb XMMHUYECKOH peaKIiu — 37O ...
a) BpeMs, 32 KOTOPOE MOJIHOCTBIO PaCXOyeTCsl OJIHO U3 UCXOIHBIX BEIIECTB
0) W3MEHEHWE KOJMYECTBA BEIICCTBA PEAarcHTOB (WJIM TPOAYKTOB) PEaKIUUd B CIUHUILY
BpEMEHHU B €IMHUIIC 00beMa
B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEaKIUU K MOMEHTY OKOHYAHHSI PEeaKIIHH
3. B kakux enuHUIIAX BBIpaxaeTcs CKOPOCTh XUMHUUYECKOHN peakiiun’?
a) MOJIb JI e
0) 6e3pazMepHasi BeIMYMHA
B) MOJIB’ ¢
4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKITHi?
a) OT MPUPOJIBI PEATUPYIONINX BEIIECTB
0) oT TemIepaTypsl
B) OT 00bEMA PEAKIIMOHHOTO CoCya
5. CocrosiHHE XUMHUYECKOIO paBHOBECHs OOpaTUMBIX TMPOIECCOB  KOIWYECTBEHHO
XapaKkTepu3yeTcs ...
a) paBHOBECHBIMHU KOHIICHTPAIUSIMU MPOJAYKTOB peaKluu
0) SHeprueil akTUBH3AUN
B) KOHCTAHTOH paBHOBECHS
6. Kak 3anuceiBaeTcst BRIpaXCSHHE TSI CKOPOCTH PEAKIIHH
4 NO ot 6 Hzo 4 NH; ot 5 Oz(l—)
a) V = k[NO]*[H,0] 6) V = K[NH3][0:] 8) V = k[NO]*[H,0]°

Kak 3anumercs BBIpa)KeHI/Ie JUIsl KOHCTaHThI paBHOBecus peakuuu A +2 B = C +D?

a) Kp = [C][D]/ [A][B]?

6) Kp = [C][D] / [A][B]

B) Kp = [A][B] % [C][D]
8. Kakoii oTpe3ok Ha AuarpaMMe MoKa3bIBaeT 3HAUCHUE TeTIOBOro 3 dexra peakuun?

a)l

Ayavilx
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> XO/Jl peaKkl1H
9. Uto MOXHO CcKa3aTh O PEAKIIMU, U300PAKEHHOW Ha AuarpaMmMme K Borpocy 87
a) dK30TepMHUYECKas peakuus
0) SHIOTEpMHUYECKas PEAKITUS
B) pEaKIIMsl OIIMCBIBAET COCTOSIHUE PABHOBECHS
10. PaBnoBecue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BIEBO.
a) MPU MOHMUKEHUH TEMIIEPATYPhI
0) IIpY MOBBIILIEHUU TEMIIEPATYPbI
B) MPU MOBBILICHUH JABICHUS
11. JIna peakumu Co + 2 H 5 () = CH 4 () Ipy HEKOTOPOIA TemIiepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBeCcHasi KOHLIEHTpALUA BOAOpoa paBHa 1,2 MoIb/1. Beraucnute UCXOIHYIO
KOHLIEHTPALMIO BOJAOPOA.
a) 1,2
0) 3,5
B) 5,0

PacTBOpBI

B tectax mo Teme «PacTBOpBI»: MepBOE 3ajaHKe OllcHUBAeTCs B 1 Oar; BTOpoe, TpeThe,
YEeTBEPTOE, MATOC U IIeCcToe 3a1anusl - B 1,5 6aia; ceapmoe, BOCBMOE, IEBITOE U JISCATOC — B
0,5 6amna.

Tect Nel

1. nst ypaBuenust peakiuu Cu SO4 + KOH — ... cokpalieHHOoe HOHHOE ypaBHEHHE 3alHILIEeTCs B
BUJIE

1) 2K* + S04 = K,SO,

2) Cu? +S04 + 2K* + 20H™ = Cu(OH),{ + K3S04

3) CuSO, + 20H™ = Cu(OH)xd + SO,*

4) Cu*" +20H™ = Cu(OH).4
2. Macca (B r) xnopuna Hatpust B 300 M 0,2 M pacTBopa paBHa

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

4. 1ns nopasnenus ruaponunsa xaopuga xpoma (I1I) cnenyer

1) 100aBHUTH COJSIHYIO KUCIIOTY

2) 100aBHTH MIETOYb

3) pazbaBHUTH pacTBOp BOAOI

4) TOBBICHUTH TEMIIEPATYPY
5. B pa30aBneHHOM pacTBOpE, NMPUTOTOBJIEHHBIM M3 THAPOCYJIb(ara KalbliUs M BOJBI, CymMMa
K03 (UIIMEHTOB B ypaBHEHUH HEOOpaTUMOM JAMCCOIMAIIMA PACTBOPEHHOIO BEIIECTBA — ATO

1)3 2)4 3)5 4) 6
6. PacTBOpHMOCTB OKcanata cepeGpa pasHa 3,27-10 r/ 100r H,O. Omnperenute mpon3BeicHIe
pactBopumoctu AgyC,r04

1) 5.107" 2)1,16:10°*  3)10,7-10° 4)2,31-10°"
7. MaccoBas 107151 paCTBOPEHHOT'O BEILIECTBA — 3TO OTHOILIICHHUE

1) macchl BelecTBa K Macce BOIbI

2) KOJHMYECTBA BEIIECTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa



4) KOJHMYECTBA BEIIECTBA K 00bEMY pacTBOpa
8. K cmabbiM 21eKTpoIuTaM OTHOCUTCS ...
1) THAPOKCHT aMMOHUS
2) TUAPOKCHU Kaus
3) xJIOpua KaIbIHsI
4) mapraHioBas KHCJI0Ta
9. MI3BeCTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT UMETh IIEIIOYHYIO UM KHCIYIO CPEery.
[IpyuurHOi 3TOTO SIBISETCS ...
1) smexTposu3 coei
2) JUCTPOIOPIIMOHUPOBAHUE COJICH
3) ruapatupoBaHue coJiei
4) ruapoIM3 coyei
10.3uauenne PH uuncroit Bojsr ipu 25°C cocraisieT

nH1 2) 7 3)0 4) 10
KousionaHbie pacTBOpbI

B tectax mo teme «J/lucnepcHbie cuctembl»: 1-8 3amanus orenuBarotrcs B 0,5 6am, 9-10 - B
2,5 b6aiuia.

Tect Nel

1. lucnepcHOCTh - 370...(BBIOCpUTE OIMH OTBET)

1. nuameTp yacTHIl JUCTIEPCHOU (a3bl

2. BeMYMHA, OOpaTHAs MOIIEPEIHOMY pa3Mepy YaCTHII JUCTICPCHOM (a3bl

3. oO1rast Macca 4acTuIl JUCTIEPCHOM (hasbl.
2. Uto Takoe nopor koaryssiuu? (Beibepure oauH OTBET:)

1. HanOounpIast KOHIIEHTPAIIHSI SJIEKTPOINTA, BBI3BIBAIOIIAS KOATYIISIIIUIO 30715

2. HaMMEHbIIasi KOHIIEHTPAIHSI 30151, BEI3BIBAIOIIAST KOATYJISIIUIO

3. HauMeHbIIIast KOHLIEHTPALIUS IEKTPOJIUTA, BBI3BIBAIOIIAS KOATYIISIIIUIO 301151
3. Kakumu crioco6amMu MOXHO BbI3BaTh Koaryisnuio? (Beideprre ouH 1M HECKOJIBKO OTBET)

1. oxnaxaeHnue

2. no0aBJICHHE DIICKTPOJINTA

3. HarpeBaHue

4. cMemBaHKe IBYX KOJUIOUIOB C pa3HOMMEHHBIMH 3apsKCHHBIMUA YaCTHIIAMH
4. Jnst 30715 XJIOpUAa cepebpa, MIOJIyYEHHOT O peakuuen
AgNO;+NaCl(n36)=AgCl+NaNQOj3, HAamITydIAM KOAryJIupyOIMUM JeHCTBUEM OYIeT 00JaIaTh
pactBop ...(Bbibepure ouH OTBET)

2. AICl3

3. K3POq

4. KCI
5. Tloporu Koaryiasiuu OSJIEKTPOJUTOB IJIs 30J1 HMOAMAa cepedpa oOKa3zaluCh pPaBHBIMU:
Ck (autpara kanus) = 260 mmons/n, Cg (autpata amomunus) = 0,087 mmons/n. Kakoit 3apsin
OylyT IMETh YaCcTUIIBI JaHHOTO 301517 (BriOepuTe ouH OTBET)

1. NONOKUTENBHBIN 3apsiT

2. OTpULIATEIBHBIN 3apsi]

3. 4acTHUIIBI 301151 HE UMEIOT 3aps/a
6. Kommougnas ygactuna 3oss ruapokcuna skenesa (I1I), oOpasyromasics mpu ruapoimse ero
XJIOpU/IA, B IIOCTOSTHHOM 3JICKTPUYECKOM 1oiie Oyzer ...(Bbibepure oquH oTBET)

1. nBUTATHCA K KATOIY

2. coBepIIaTh KojeOaTenbHbIC IBIKECHUS



3. IBUTATHCS K AaHOAY

4. ocTaercs HEMOIBUXKHOM
7. Munenna 3oms umeet crpoerne {[AgCl], -nCl™ -(n—x)K'}*" xK". Kakue HOHBI HTPAIOT POITb
npotuBoroHOB? (Be1OepuTe 01H OTBET)

1. xs0pua HOHBI

2. NOHBI KaJus

3. noHBI cepedpa
8. Munemna 3oms nMeer crpoenue {[AgBr]m nAg’ (n—x) NOz—}" xNO; Ykaxure, xakoe
BEIIIECTBO SBJSETCS MOHHBIM cTabmim3aropom? (Beibepure oquH oTBET)

1. HuTpat cepebpa

2. 6poMuz HaTpUs

3. 6pomua cepedpa
9. IlpencraBpTe YCIOBHBIME (pOpMyIaMu CTPOSHUE MUIISIUTBI 301 Trapokcuaa Hukens Ni(OH),,
nosrydeHHoro npu szaumozeiictsuu 5 mu 0,001 H pactBopa rugpokcuaa varpusic 10 ma 0,002 M
xnopuna Hukens (11). Kakoe BemecTBO BBINMONHAET (QYHKIMIO HWOHHOTO CcTabuim3aropa?
(BeibepuTe ouH OTBET)

1. NaOH

2. HyO

3. NiCl;
10. Koarynsauus 100 mu 3075 npotekaeT npu godasienun 10,5 mi 1H pacTBopa xiopuaa xaius,
60 37,0 M 0,001H pactBopa docdara Harpus. Berauciaute mopor KoaryJsiiiiy SJICKTPOIUTOB.

OKHCIANTENBLHO-BOCCTAHOBHTEIbHbBIE NMpouecChl

B Ttecrax mo Teme «OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIE MPOIECCHI»: TMEPBOE, BTOPOE,
TpPEThe, UETBEPTOE M MATOE 3a/aHus oleHuBaroTcs B 0,5 Oanna; mecroe — B 1 6ait; ceapmoe u
BOCBMOE — B 2 0ajuia, a IeBAToe — B 2,5 0allIoB.

Tect Ne 1

1. OxkucouTENh — 3TO aTOM, MOJIEKYJIa UK HOH, KOTOPBIH ...
1) yBeaMUYMBACT CBOKO CTEICHb OKUCIICHUS
2) TPUHHUMAET 3JICKTPOHBI
3) oTmaeT CBOM 3JIEKTPOHBI
2. IIporuiecc BocCTaHOBIEHUSI UMEET MECTO B Cllydae, KOT/a ...
1) wHe#TpambHBIE ATOMBI IIPEBPAIIAIOTCS B TIOJI0KHUTEIBHO-3aPSHKCHHBIC HOHBI
2) TOJIOKUTEIBHBIN 3apsi] NOHA YMEHBIIIACTCSI
3) oTpuIaTeIbHBIH 3apsa HOHA YBETHUHUBACTCS
. 3 mpencraBneHHbIX HIDKe peaknuii Kk OBP nucnponopiinoHupoBaHUS MPUHAIEHKHT ...
1) S+ 2HNO;3; =H,SO,4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BoccTaHOBHUTEIISAM OTHOCSITCS ...
1)  MeTamibl, BOAOPOI, YIIIEPO
2)  aKTHUBHBIC HEMETAJLIbI
3)  2IeMEeHTHI, HaXOIAIINECS B CPEIHEH YacTH TEPUOTUUECKON CUCTEMBI
5. CtemneHu OKUCIIEHUsI KUCIOpO/a a) B BoZe M 0) B IIEPOKCH/IE BOIOPOJIa COOTBETCTBEHHO
PaBHHI ...
1) a)-2;0)-2
2) a)—-2;0)+2
3) a)-2;0)-1



6. Ilepmanranar kanus B OBP, nporekaromux B KUCJION Cpefie, BOCCTAHABINBAETCS JO ...
1)  karmona Mn?*
2)  manramar-nona MnO,>
3)  okcmaa mapranma (1) MnO
7. B peakiun, npotekarotieit mo cxeme CraSz + KNO3 2 K,CrO4 + K,SO4 + NO okuciienuto
MOJIBEPTalOTCs CIAEAYIOIINE SJIEMEHTHI ...
1) a3oT ucepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03(ppuIineHToB B peakiinu, MpUBeIHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 durtuerros B peakimun KMnOy4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CHUCTEMbI

B Tectax mo teme «DNEKTPOXMMUUYECKHE CHUCTEMBI». MEPBOE, BTOPOE M ISATOE 3aJIaHUS
OIICHUBAIOTCS B 1 O6aJL1; TpEThe U YeTBepTOE 3aManusi— B 1,5 Oaia; mecroe u cenpbMoe — B 2 Oaia.

Tect Nel
1. DnexTpoaHbIN TOTEHIIMAN ONIPEACISIOT 10 YPABHEHHIO ...
1) Hepucra
2) MenpeneeBa-Knaneiipona
3) BonbuMana
4) Appenuyca
2. Paccuwmraiite DJIC ranpBanudeckoro 3nemenTa MgMgSO,||CuSO4|Cu mpu cranaapTHBIX
YCIIOBHSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoayKkTsl 00pa3yroTcsi Ha KaToJie IIPH IEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHCI0Ta
4) KUCIOPOS
4. VYxaxure cyMMy K03 PHUIIMEHTOB B ypaBHEHUH 3JIEKTpon3a pacTBopa HUTpaTa Meau (1I)
1) 12
2) 11
3) 10
4) 8
5. Kakag u3 mNpuBEIEHHBIX OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIHH TMpOTEKaeT
CaMOTIPOM3BOJILHO B TIPSIMOM HAIPaBJICHUU?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+ Cu—...
6. BbruuciuTe Maccy HUHKA, MMOJYYEHHOTO MPHU DJEKTPOSU3e Cynb(ara IMHKA, KOTOPBIH
npoBoauiIu B TeueHue 20 cek mpu cuse Toka 1A
1) 2,1-107
2) 0,05
3) 0,013



4) 6,7-107°
7. IlpuBenute cxembl 3JEKTPOJHBIX IPOLECCOB M MOJIEKYJIPHOE YpaBHEHHE peaKLuH,

NPOTEKAIOIIEH MTPU JEKTPOXUMHUYECKON KOPPO3UH rajbBaHonapbl Zn|Mg B cepHOKHCIIOM
cpeze. B orBere ykaxure cymmy K03(hpULHEHTOB B MOJIEKYIIIPHOM YpaBHEHUHU.

1) 6

2) 5

3) 4

4) 8

BueayguTopHas camocTosATeIbHAsE paboTa 00yJaIOMIUXCA OCYIIECTBISACTCS B BUIE
W3Y4YEHUS JIMTEPATYPHI IO COOTBETCTBYIOIIEMY pa3Jieiy ¢ MpopaboTKoW MaTepuaia, opopMiaeHus
OTYETOB IO JIA0OPAaTOPHBIM pabOTaM, BBIIOJIHEHUS TBOPYECKUX 3aJaHHM B KOHIE KaXKIOTrO
CcEMECTpa B BUIC HpCSGHTaHI/Iﬁ U BBIITOJIHEHHUS JOMAIIITHUX SaﬂaHI/Iﬁ.

TeMbl TBOPUYECKHX 3aIaHUM

TBOp‘leCKI/Ie 3aJaHus BBIITOJIHAIOTCA 06y‘IaIOH_[I/IMI/IC$I B BHUJAC HpeSGHTaHHﬁ.

1. Kak xumus oTpakaer OKpyXaroluid MUp.

2. XUMHS B MO€H CIIELIUAILHOCTH.

3. XuMuyeckass MACHTU(UKAIUSA BELIECTB. Y CTAHOBJIEHHME XMMMUYECKOTO COCTaBa
BEIIECTB. AHAIMTUYECKUM CUTHAJ.

4, KadecTBeHHEIN aHAIIN3.

5. KonnyecTBeHHBIN aHAIU3.

6. DU3NKO-XUMHUYECKHE METO bl aHAJIHA3A.

7. XHUMHUYecKre METOAbI aHaIn3a.



IIpuaoxenne 2

7. OHeHO‘lHBIe cpeacrea AJisi MIpOBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranuun

[TpomesxyTouHas

arreécranusd HUMECT HLCJIbI0 OIPCACINTE CTCIICHb JOCTHXKCHHIA

3aIlJIaHUPOBAHHBIX PC3YJILTATOB O6yquH$I o AUCHUIIIINHC Xumus 3a OHpGI[eJICHHbeI nepnon

00yJeHUsI.

a) [lnanupyemble pe3yabTaThl 00yUeHHs] U OLIEHOYHbIE CPeICTBa /Jisl IPOBeleHHs

HpOMe)RyTO‘lHOﬁ aTrecramum:

Kon Nupukarop

HHIAKAT JIOCTHKEHUS OueHouHbIE CpEeACTBA

opa KOMITETCHLIMH

OIIK-1

CrocoOeH TPUMEHSTh €CTeCTBEHHOHAYYHBIE U  OONICMH)KCHEpPHBIC 3HAHUS, METOBI

MAaTCMAaTHYCCKOI'O aHaJIn3a 1 MOJACIIMPOBAHUS B obactu HpO(i)CCCHOHaJIBHOI;'I JACATCIIbHOCTH

OIlIK-1.1

Ucnone3yer

€CTECTBEHHOHAYYHBIC
U OOIIECHHKCHEPHBIC
3HAHUS VI PELICHUS

BOIIPOCOB
npodeccuoHanbHOM
JESTEIIbHOCTH

B

Hepeueub meopemuidecKux 6onpocoe:

1. [Tepuonnueckuii 3akon [I.1. MenaeneeBa u ctpoeHue
aTOMOB JJIEMEHTOB.

2. CrpyKTypa NepuoIn4YecKON CUCTEMbI. DJIEKTPOHHBIE
CEeMEHCTBA.

3. [TpuHIMOBI  OYEepeHOCTH  3AlOJHEHUS ATOMHBIX
opOuTae 3JIeKTPOHAMHU.

4. OHeprusi HMOHU3ALMM, CPOACTBO K  DJIIEKTPOHY,
AIIEKTPOOTPHIIATENIHEHOCTb.

5. Oxcuppl. Hx  knmaccudpukanumss.  HomeHknaTypa.
CriocoOb! MoTydeHus] 1 XUMUYECKHE CBOWCTBA.

6. OcHoBanus. Ux xnaccudpukanus. Homenkmnarypa.
CriocoOb! MoTydeHus] 1 XUMUYECKHE CBOWCTBA.

7. Kucnorsl. Ux xnaccuduxanus. HomeHknarypa.
Crioco0b! MoTydeHus] 1 XUMUYECKHE CBOWCTBA.

8. Conu. Ux knaccugukanus. Homenknarypa. Cioco6st
MIOJTyYECHUSI U XUMHUECKUE CBOICTBA.

9. XUMHYECKUE CHUCTEMBI, MapaMeTpbl U (YHKIHU HX
COCTOSIHUSI.

10. ITepBblii 3aKOH TEPMOAMHAMUKH.

11. TemoBoit 3¢ (HeKT XUMUYECKOH peaKkIi. DHTAIbIIHS.
OHTaNBNUA 00pa30BaHMs BEIIECTB.

12.  3axon I'ecca u ero cieacTus.

13. OHTponus. Bropoit u TpEeTH 3aKOHBI
TEPMOTMHAMHKH.

14. Ouneprust ['mG6ca — KpuTepuil HampaBICHHOCTU
XUMHYECKIX PEaKIUi B 3aKPHITHIX CHCTEMaX.

15. CKOpOCTh ~ XMMHYECKOH peakuuu U  (aKTopshl,
BJIMSIFOIIIME HA HEe.

16.  3axoH neicTBHS Macc. MOJIEKYISPHOCTh U MOPSAIOK
PEaKIHH.

17. [TpaBuno Bant-TI'odda.

18. VYpaBHeHnue AppeHunyca. DHEprusl aKTHBAIUH.

19. Karanuzatopel. ['OMOreHHBII M  IeTEpOreHHBIN
KaTaJlu3.

20. KosebarenbHble peakuuu.




Kon
HHIAKAT
opa

Nupukarop
IOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBa

21. XHWMHYECKOE PaBHOBECHE, KOHCTAHTA PABHOBECHS.

22. CwmernieHre XUMHYECKOro paBHOBecus. [IpuHiun
Jle-lllaTense.

23. da3o0BOE paBHOBECHE.

24, CriocoObl BBIpOKEHHUS KOHIIEHTPALMKA B pacTBOpax:

MaccoBas JOJs, MOJspHAs KOHUEHTpalusi, MOJspHas
KOHIIGHTpAIlMs SKBUBAJIECHTOB, MOJISUIBHAS KOHIICHTpPAIIMS,
MOJIbHAs JA0JIsl, TUTP.

25. PactBopel anexTponuToB. CTeneHb W KOHCTaHTA
AIIEKTPOJIMTUYCCKONW  JTUCCONMANMU. 3aKOH paz0aBICHHS
OctBanbaa.

26. Juccoumarus KHCIIOT, OCHOBaHH, COJIEH.
AMoTepHbIE STEKTPOTHUTHI.

27. PactBopumocts.  IIpomsBeneHue pacTBOPUMOCTH.
YcnoBue o0pa3oBaHus U PACTBOPEHUS OCA/IKOB.

28.  Muccommarus Boabl. MoHHOE mHpoM3BENCHUE BOJIBI.
pH.

29.  KucnoTHO-OCHOBHBIE CBOICTBA BEILIECTB.

30.  T'maponus coneii. CTeneHb U KOHCTaHTa THAPOJIH3A.
31. HucnepcHbie CUCTEMBI. Knaccudukanms.
JIno¢punbHbIe U TMO()OOHBIE KOITIOUIBI.

32. CTpoeHue KOJUIOUIHBIX YaCTHII.

33.  CaoiicTBa KOJUIOMIHBIX PAaCTBOPOB.

34.  Koarynsuus KOJJIOUJHBIX PaCTBOPOB.

35. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBA
BEIIECTB. Knaccudukanus
OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIX PEAKIIHHA.

36. CocraBnenune YpaBHEHUN

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX pCaKHI/Iﬁ METOJaMH
SJICKTPOHHOI'O Oananca.

37. OKHUCIUTENBHO-BOCCTAHOBUTEIHHBIN MOTEHIINAI.
Ypasuenue HepHera.

38. Hanpaprienne  OKUCIIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKuui.

39.  DIeKTpOXMMHUYECKHE  CHUCTEMBL.  DJIEKTPOIHBII
MOTEHIINA.

40. [NanpBanmveckuii anemenT Jlanuams SAxobu.

41. DNEKTPOXUMHUYECKHE CUCTEMBI: AIEKTPOIIU3
pacmuiaBoB. [I[puMeHeHUe 3K TPOIIH3a.

42. DOnekTponan3. AHOIHBIA W KaTOAHBIN MPOIECCH MpU

AIIEKTPOIIN3€e PacTBOPOB. [IpnmMeneHue nexTpomsa.
43. 3axonsl Dapazes.

44, Koppo3us. Bwuasl koppozun. CrocoObl 3alliuThl
METaJJIOB OT KOPPO3HUH.

45. [Tonumeps! 1 OIMTOMEpHI.

46. PeakuyonHass CrnocoOHOCTh BEIICCTB: XHUMHS M
MepUOINYECKasi CUCTEMA DJIEMEHTOB.

47, HMonHas xuMudeckas CBiI3b. MeTaluimueckas CBSI3b.

48. KoBasieHTHast xuMHuueckasi CBsi3b. BomopoiHas CBsI3b.
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OneHouHble CpeCTBa

49, KomrieMeHTapHOCTb.

50.  Xumunueckas UICHTU(HUKAIHS BELIECTB.
YcTaHOBIEHHE XAMHYECKOI0 cocTaBa BEIIECTB.
AHanuTHYEeCKUI CUTHA.

51. KadgecTBeHHBIN M KOJTUYECTBEHHBLINA aHAIM3.

52. DU3HUKO-XUMHYECKHIE METOIbI aHAJIN3A.

53. XUMHYECKHAE METOIbI aHAIN3A.

IIpruMepHBIH TECT KOHTPOJISA 3HAHMIA:
bnox 1.
3ananue 1 (yKakuTe OJJUH BapUaHT OTBETA).
Uucno HEUTPOHOB COBIIAJIAET C YUCIOM IPOTOHOB B SIAPE
aToMa U30ToIa ...

BapunaHTbl OTBETOB:

23 39 27

g 1iNa g K Al
3ananue 2 (yKakuTe OJJUH BapUaHT OTBETA).

24
1) 12 Mg

@opMyita MOJIEKYIIbI BEIIECTBA, B KOTOPOU pEa3yeTCs
TOJIbKO KOBAJICHTHBIN MOJISIPHBIN TUII CBSI3U, UMEET BUTT ...
BapuanTsr otBetoB: 1) CO, 2) CaO, 3) O, , 4) Na,COg,

3amanue 3 (yKakUTe OJJMH BapUaHT OTBETA).
dopmyna okcuja, Mpu pacTBOPEHUH KOTOPOTO B BOJE
obpasyercs kucinota obmeit hopmynst H3O3, umeer Buf ...

NyO5 4 SO, 5 NyO; 4

BapuanTtsl oTBeTOB: 1)

CO,,

3ananue 4 (yKaKuTe OJIMH BapUaHT OTBETA).
Haubonbiee uncino noHOB 00pa3yeTcs MpH IUCCOLMALNY B
Bozie 1 MoJb conu, popmyiia KOTOPOH ...

BapuanTs! otBeTOB: 1) FECI?’ , 2) FeSO, , 3)
CE(NDE)E 4) Cac‘lz/

3aganue 5 (yKaKUTe OJIMH BapUaHT OTBETA).

K okuciuTensHO-BOCCTAHOBUTEIBHBIM OTHOCUTCS PEAKIIHS,
cXxeMa KOTOpOH UMeeT BUJ ...

BapunaHTbl OTBETOB:

. 1) Fe + HCl — Fe(Cl, + H,

. 2 Fe,O3 + HCl — FeCl; + H,O

. 3) FeCl; + NaOH — Fe(OH); + NaCl
. 2 FeS+ HCl — FeCl, + H,S

3amanne 6 (yKakKuTe OJMH BapUaHT OTBETA).
®opmyina Bemectna, 0,01 M pacTBop KOTOpOro




Kon Nupukarop
AHIUKAT IOCTHKEHUS OueHouHbIE CpeACTBA
opa KOMIIETEHIIUH

XapaKTepu3yeTcst HauboJIbIIUM 3HaYeHreM pH, umeer Buf ...

BapuanTs! oTBeTOB: 1) NaOH , 2) NaHCO; , 3)
Na 2504 4) FE(DH)E

3ananue 7 (yKaKuTe OJIMH BapUaHT OTBETA).
OCHOBHBIM OTIMYUEM PEAKIHUNA TOIMKOHACHCAIIMH OT
IPOLIECCOB MOJIMMEPU3ALIUY SIBJIETCS ...
BapuaHTbl OTBETOB:
e 1) obpazoBaHre MOOOYHBIX HU3KOMOJIEKYIISIPHBIX
POJTYKTOB
e 2)oTCyTCTBHUE TOOOYHBIX HU3KOMOJIEKYIISPHBIX
IPOJTYKTOB
e 3) oOpa3oBaHuE BHICOKOIPOUHBIX ITOJIUMEPOB
e 4) oOpa3oBaHu€e NPOAYKTOB HEJIMHEWHOIO CTPOECHHUSI
3ananue 8 (yKaKuTe OJIMH BapUaHT OTBETA).
[Tporecc, mpoTekaroUyii pyU MOCTOSTHHOM 3HAaYEHUHN
TEMIIepaTypbl B CUCTEME, Ha3bIBACTCA ...
BapunaHTbl OTBETOB:
1) u3oTepMUYECKUM
2) nzobapuyecKkum
3) aquabaTHYeCKUM
4) N30XOpUYECKUM
3ananue 9 (yKaKuTe 0JIMH BapUaHT OTBETA).
[Tpu yBenmueHNH JaBIIEHUS B CUCTEME B 3 pa3a CKOPOCTh
3JIEMEHTApHON TOMOT€HHON peakLuu
Na * Oay = 2NOg

pas.

BapunaHTbl OTBETOB:

1) yBenuuuTcs B 9

2) yBenu4urcs B 6

3) ymeHbImuTCs B 9

4) ymeHbIIUTCA B 6

3ananue 10 (ykaxute OAMH BapUaHT OTBETA).

[Tpu HapylIEHUH OJIOBIHHOTO TOKPBITHSI HA KEJIE3HOM
U3JIeNIUU B KUCIION cpesie Ha aHoze OyIeT MpOoTeKaTh peakius,
ypaBHEHHE KOTOPOU UMEET BUJ ...

BapuaHTbl 0TBETOB:

1) Fe® - 2e =Fe’~

. 2 Fe’™ +2e =Fe®

. 3 2HT +2e=H)

. 4)Sn°-2e= Sn?*
3ananue 11 (ykaxute oAMH BapUaHT OTBETA).
ITpu snexTponu3e BOAHOIO pacTBOpa XJIOpUIa KaabIHs Ha
MHEPTHOM aHOZE IPOTEKAET MPOLECC, ypaBHEHUE KOTOPOTO
UMEeT BUJ ...




Kon Nupukarop
WHNKAT JOCTHKEHUS OneHouHbIe CPECTBA
opa KOMIIETEHINH
BapuaHTbsl 0TBETOB:
. 1 2Cl" —2e=Cl,
. 2 4OH —4e=0,+2H,0
2H,O—-4e=0, +4H"
. 3) <2 2
o
. 4 Ca” +2le=Ca
3amanue 12 (ykaxute ouH BapHaHT OTBETA).
Komnonanas yactuia, o0pasyromascs Ipu B3auMOIeHCTBUN
n30bITKa pa30aBICHHOTO PacTBOpA HUTpaTa Oapus ¢
pPacTBOPOM CEPHOM KHCIIOTHI, B TIOCTOSTHHOM JJIEKTPUYECKOM
nosne Oyzer ...
BapunaHTbl OTBETOB:
1) ABUTaThCA K KaTody
2) IBUTATHCA K aHOY
3) ocraBaThCsl HEMOABUKHOM
4) coBepIaTh KOJICOATEIbHBIC JBUKCHHUSI
OIIK-1.2 |Ilpumensier MeTOJBI Ilpumepnvle npakmuueckue 3a0anun:
MaTeMaTHUYECKOTO 1. HamucaTh 51I€KTpOHHBIE YpaBHEHHUS JIIEKTPOJIHBIX
aHanmm3a U | IpoIleccOB, ypaBHEHHE CYMMapHOW  TOKOOOpa3yrolei
MOJICTTUPOBAHUS A | peakuuu, BerauciauTh JJ[C ranpbBaHHUECKOTO AJIEMEHTA, €CITU
yIpaBiIeHUS KOHI[GHTPAIIMH HOHOB MeTaiuIoB pasabl: [AI¥]=0,001 mos/m,
MIPOU3BOJCTBOM u [C02+]=0,1 MOJIB/II.
Ka4eCTBOM 2. Hamucath WOHHBIE W MOJICKYJISIDHBIC YpPaBHECHUS
nonurpaduueckoit U | peakumii ruaponusa coneit: KsPOy; Na;SOy; ZnCl,.
YITaKOBOYHOM 3. 3aKOHYUTH YpaBHCHHS pPEaKIMi, HAIMUCaB HX B
MPOIYKIINH MOJIEKYJISIPHOW U MOHHOM opMax:

A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 11 pacTBOpa ruipoKCcHIa KaubLus coaepkurcs 478,8
r Ca(OH),. ITnotHocTh pactBOpa 1,14 r/mMin. Paccuwuraiire:
®(Ca(OH),); Cy; Cog; Crny N(Ca(OH)2) m N (H20); T.

5. CocraBbTe YpaBHEHUSA
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIL:
KoCr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NapSO3 + H,O —.

6. HammcaTe »3JE€KTpOHHBIE YPABHEHUS SIJIEKTPOIHBIX
IPOIIECCOB, ypPaBHEHHWE CYMMapHOH  TOKOOOpa3yrolei
peakuuu, BEIIUCIuTh JJ[C rabBaHMYECKOTr0 3JIEMEHTA, €CIU
KOHIIEHTPALlU1 HOHOB METAJJIOB PABHBI: [Mn2+]=O,01 MOJIB/I,
[Au**1=0,1 momb/x1.

7. 3aKOHYUTh YpPaBHEHMsI pEaKkLUil, HamucaB HX B
MOJIEKYJISIPHOM U HOHHOM opMax:
NH;OH + HNO3 —, Zn(OH)z + NaOH—, AIPO4 + Na,SOq4
—.

8. Hamucate ypaBHEHHs peakuuMid TUApPOIU3Aa B
MOJICKyasipHOM 1 HoHHOM Bujie: Aly(SQOy)s, KCI, Na,SO:s.

9. HamucaTh 53JIEKTpOHHBIE YPaBHEHMS 3JIEKTPOJHBIX
MPOIIECCOB,  YpPaBHEHHWE CYMMapHOW  TOKOOOpa3yroIiei
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peaxiuu, BeucauTh J/]C rabBaHUYECKOT0 dJIEMEHTa, eCIH
KOHIEHTPAUX MOHOB METAJUIOB PaBHBbI: [Zn2+]=0,01 MOJIB/II,
[Cu*]=1,0 momb/m.

10. Cynbdar amromununs maccoit 36,4 r pactopuiu B 100
r Boabl. [lmoTHOCTH mosydeHHOro pactBopa 1,32 r/miL
PaccuuTaiite: @(Al2(SO4)3); Cwm; Coxs Cmy N(AIL(SO4)3) u N
(H20); T.

11. Omnpenenute TEPMOJUHAMUUECKYIO BO3MOXKHOCTh
nporekanus peakuuu CS; ) +3 Oyy==CO;, () + 2 SO, (), AH;
= -1075 k/lx mpu craHgapTHBIX YcioBHsX. PaccuuTtaiite
TemrepaTypy  Hadama  peakuuu, eciu  S(CSp)=151
Ix/mons K, S(02)=205  Ix/monb'K;  S(CO,)= 213
Jx/mois-K; S(SO2)=248 JTx/mois-K.

12. Peakuus uzet no ypaBHeHuto: 2 Hy ) + Sy ) = 2 HaSp.
HauanpHas KoOHILIEHTpauus BoaopoAa 2 Mojb/i, cepsl 1,5
Monb/1. Onpenenure BO CKOJIBKO Pa3 M3MEHUTCS CKOPOCTb
peakmuu K MOMEHTYy, korja mpopearupyer 0,7 MOIb/I
BOJIOpOJia?

13. Omnpenenute TEPMOIUHAMUYECKYIO BO3MOXKHOCTh
npoTekaHus peakuuu 2 ZnS o + 3 Oypy =
=22n0 ) + 2 SO; (), AHy = -890 /I mpu cTaHIapTHBIX
ycnoBusix. PaccunTaiite TemnepaTypy Hayana peakiuu, eciu
S(ZnS)=58 Jlx/monb-K; S(0O2)=205 dx/mons K; S(ZnO)=
44 JTx/monb-K; S(SO,)=248 Ix/monb K.

14. HavanbHble KOHIICHTPAIIMM HCXOJHBIX BEIIECTB B
peakuun: 2 SO; ) + Oy () = 2 SO3 () 611K paBHBI 1,8 MONB/N
SO; u 2,4 mone/n O,. Bo CKOJIBKO pa3 M3MEHHUTCS CKOPOCTH
peaknuu K MOMEHTY, korja npopearupyet 0,8 mons/n SO,?

15. B pactBope opTrodocdopHoii kuciaoTsl maccoit 1200
r u mwiotHocThio 1,153 1/mMn comepxkutcs 312 t H3POs.
Paccuuraiite: w(H3POy4); Cyp; Cox; Cm; N(H3PO4) u N (H20);
T. 1. Jna peakuun CHy ) + COy () =2 CO ) + 2 Hy
OTIpE/ICITUTE BO3MOXHOE HAIMPABJICHUE CaMOIPOU3BOJIBHOTO
TEUCHHS] PEaKIHUU TPH CTAHJAPTHBIX VYCIOBUSX U TPHU
temmeparype T =927°C, eciu TeImmoBoii s3bpeKT peaKiuu 10
3aJaHHOM TEeMIEepaTypbl HE W3MEHUTCA. YKaXHTE: a)
BBIJICJISICTCS] WJIM TIOTJIONIAETCS SHEPTHsS B XOJ€ peakiuu; 0)
NPUYMHY HaWJEHHOTO WM3MEHEHHs SHTponuu. PaccuuTaiite
TEMIIEPaTypy Havaga peakiiny.

16. Belpasutre 4dYepe3 KOHIIGHTPAllUM pPEareHTOB
KOHCTaHTBI PABHOBECHS CIEYIOMUX peakuui Ny + 3 Hor) =
2 NHj3(), AH = -92,2 k/Ix. YKakuTe HarrpaBiIeHUE CMELLEHHS
XUMHUYECKOTO PABHOBECHS ITUX PEAKIU: a) IPU MOHIKESHUN
TEMIEpaTyphl, €CIM JaBleHWE TOCTOSHHO; ©) Tpu
TTOBBIINICHHUH JIABJICHUS, €CJTH TeMIIEpaTypa MOCTOSHHA.

17. PaccuuraiiTe  3NEKTPOABIKYILYID CHUIYy H
OTpe/ieNIuTe HANpaBiICHHE CaMOIPOU3BOJIBHOTO MPOTEKAHUS
pPEaKIuu NP CTAaHJAPTHBIX YCIOBHUSAX, UCTIONB3YS 3HAUCHUS
OKHCJIMUTEIbHO-BOCCTAHOBUTENBHBIX MNOTeHuuanoB HJ  +
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HsPO, — J, + H3PO3 + H,0.

18. IlpuBenuTte cXeMbl 3JIEKTPOAHBIX IPOLIECCOB H
MOJICKYJISIPHbIE YpaBHEHUS PEaKIUil, MPOTEKAIOMIUX MpH
ANIEKTPOXUMUYECKON Koppo3uu raibpBaHomapel Co/Ni: a) B
KHCJION cpenie; 0) BO BIaKHOM Bosnyxe. Omnpenenure yObuTh
Macchl aHOJ1a IPU KOPPO3UHU B KUCIION cpefe 3a 20 MUH, eciu
CKOpoCTh Koppo3uu coctaBuia 0,01 r/4.

19.  CocraBpTe  3JIEKTPOHHO-UOHHBIE  YpaBHEHUS
AIIEKTPOHBIX MPOLIECCOB (AHOJ MHEPTHBIN) U MOJIEKYIISIPHOE
YpPaBHEHHUE pEaKLUu, HPOUCXOASIIEH NpHU 3BJIEKTPOIHU3E
pactBopa CoSOs Beruncnure ¢akTuyeckoe KOIUYECTBO
MeTajljja, IOJYyYEHHOr0 Ha KaroA€ Mpu BJIEKTPOJINU3E
Co(NO3),, eciu 3JIEKTPOJIU3 MPOBOAWIM B TeueHHH | .
Beixon wetamma 1o TOKy coctaBui  85%. VYkaxute
BO3MOXXHbIE MPUYMHBI YMEHBIICHUS BBIXOJla MeETallia IO
CPaBHEHMIO C PACUETHBIM.

TecToBBIC 3a1aHNA:
Bbnox 2.
3amanue 13 (mepeHecuTe BapuaHTHI OTBETA B 3aJ]aHUE).
YCcTaHOBHTE COOTBETCTBUE MEKITY (DOPMYITON MOJISKYIIBI HITH
HWOHA ¥ THIIOM THOPHUIN3AIIUY BaJICHTHBIX OpOUTAICH
LEHTPAIIBHOTO aTOMa.

BF; NH:  SF

d?

2 3 3
BapuanTs! oTBeTOB: 1) *P , 2) P , 3) *P , 4) SP ,5)

3
sp"d
3ananue 14 (Bb1OepuTe HE MEHEE JIBYX BapUaHTOB).
JI1s1 OKHCIUTENBHO-BOCCTAHOBUTEIBHON PEAKIINH

+ .
HC1 +KCIO; — KO3 PULIUEHTHI Tepes
BEIIIECTBOM-OKHCIUTEIEM U BEIIECTBOM-BOCCTAHOBUTEIEM
paBHBI " , COOTBETCTBEHHO.

BapuanTsi otBetoB: 1) 1, 2) 6, 3) 3, 4) 5.

3ananue 15 (BBeIUTE OTBET).

O6bem 0,1 M pactBopa HNO3. yeo6xomumbiii ms

HeﬁTpaﬂH3aHHH pacTBOpa rTHAPOKCHU A 6ap1/151, COACPKAIICTO

0,171 r Ba(OH),. paBeH ML
(OTBeT MPUBECTH C TOYHOCTHIO JI0 I[ETIOT0 3HAYCHUSL. )

3ananue 16 (Bb1OepuTEe HE MEHEE JIByX BapUaHTOB).
CornacHo TEpPMOXUMHUYECKOMY YPABHEHUIO

MnO) ;) +2C 5y = Mngyy + 2C0(y 1 A Higg =293 x/Ix,

JUI IOJydeHus 275 T MapraHia norpedyercst k/Jx
TETJIOTHI, TIPU STOM BBIJICITHTCS 1 okcuaa yraeposa (11)
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(H.y.).
Bapuants! otBeToB: 1) 1465, 2) 224, 3) 2930, 4) 112.

3ananue 17 (BBeOUTE OTBET).
OcMmoTHryecKkoe JaBJIeHUE pacTBOpa, cojiepxkaiiero 27 r

rmokossr (Mr =180)
klIa.

(OTBeT nMpuBECTH C TOYHOCTHIO 10 I1e7I0ro 3HaueHus; R = 8,31

Jx/monw-K.)

B 500 M pactBopa nipu 298 K, paBHO

3ananue 18 (BbIOEpUTE HE MEHEE JIBYX BapUAHTOB).
JlpIMOBasi 3aBeca OTHOCUTCS K JUCIIEPCHBIM CUCTEMaM, B
KOTOPBIX AHMCIIepcHas (a3a HaXOAUTCS B

COCTOSIHUH, a JMCIICPCUOHHAs Cpe/ia — B

arperaTHOM COCTOSTHUH.

Bapuants! otBeTOB: 1) TBepaoM, 2) razoo0pa3zHoM, 3)
KHUJIKOM, 4) Tenieo0pasHOM.

OIIK-1.3

[otoBuT MaTepHaibl U
aHAJTM3HUPYET TUIS
COCTaBJICHUS

Hay4yHbIX  0030pOB,
nyOIuKanuii, OTYETOB

IIpuMepHbIe MPaKTHYECKHE 3aJAHUSI:

3apanuel.

[TpoBecTn aHaNM3 BIMSHUS KOHLEHTPAIMA HA CKOPOCTH
XAMHYECKON peaKkuu
Na,S,0; + H,SO, = S + SO, + Na,SO, + H,O 1o
AKCIIEPUMEHTAJIbHBIM  JaHHBIM. [IpoBectn  00paboTKy
MOJIyUYEHHBIX JaHHBIX C HCIOJb30BAaHHEM COBPEMEHHBIX
WH(OPMAIIMOHHBIX ~ TEXHOJNIOTHHA.  Pe3ynapTarel  ONTOB
MPEICTaBUTh B BUE TaONUIIbI 1.

Tabnmna 1
Howmep O6Bem, M1 KoHuenTp?
OIIBITa Na,S,03 H,O H,SO, Na,S,03,
MOJIb/]I
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5

[To naHHBIM TaOIHIB! 1 TOCTPOUTH TPapUK 3aBHCUMOCTH
CKOPOCTH PEaKIui OT KOHIICHTpAIMU THOCYylIb(]ara HATpHS,
OTJIOKMB Ha ocH abcuucce koHmeHTpamnuio Na;S;03, a Ha ocu
OpJMHAT — CKOPOCTh PEAKIUH.

Crenath BBIBOJ O 3aBUCHMOCTH CKOPOCTH PEaKIUU OT
KOHIIEHTPAIlUU THOCYIh(haTa HATPHSI.

3apanume 2. Ilpumep 3aganuss B nporpamme
ChemCraft

[Toctporite B mporpamme ChemCraft o6semubie 3D
MOJIEJIA MOJIEKYJI BEIECTB (10 33JIaHUI0 MPErogaBaTes):

a) YKa)KUTe BEJIMYUHBI YIJIOB U JAJIUHBI CBA3EH;

B) IOCTPOWTE MPOCTPAHCTBEHHBIC MOJICITH MOJICKYJIBI:
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IIAPOCTEPIKHYIO MOJEIb, MOTyCHEpUUSCKYIO MOJEIb
Crroapra-bpurneba, moaens JlpaiiBunra.

TecroBble 3a1aHus:
biok 3.
Keiic-3amanue (O0miee 3aanue).
CrouHble BOABI HEKOTOPOTO MPOMBILIUIEHHOTO MPEITPHUITH
CO/IepXKaT COJMU TSKENBIX METAJIOB, HEOPraHUYeCKUe
KHCJIOThI, TOBEPXHOCTHO-akTHBHBIC BemiecTBa (ITAB) u
JIpyrue 3arpsi3HUTENIM OKpyxkaromed cpeabl. OHU B BUJE
B3BECH IIOCTYMAIOT HAa OUYHUCTHBIE COOpYKeHus. B mporecce ux
OYUCTKHU MIPOUCXOMSAT MIPOIIECCHI HEUTpaIn3aluu,
KOAryJsiliuM, OCAKICHHS, QUIbTpallMd W  U3BICYCHUS
BEILIECTB, KOTOpPhIE MOTYT OBITh pEAIM30BaHbl  WJIU
MCIOJIb30BaHbI TIOBTOPHO.
3ananue 1 (ykakuTe OJJUH BapUaHT OTBETA).
B npomecce OYHCTKH TNPOMBINIJIEHHBIX CTOYHBIX BOJI
MPOUCXOIUT 00pa3oBaHHE KOJUIOMAHBIX pacTBOpoB. [l mx
pa3pyIIeHHs U KOATryJISIUKA OOBIYHO MPUMEHSIIOTCS PACTBOPHI
AIIEKTPOJIUTOB. ECu MCXOAHBIE CTOYHBIE BOJBI COJIEPKaIH

MOBEPXHOCTHO-aKTUBHBIC BEIIIECTBA Ha OCHOBE
ankwicynbonatoB  obmeir  dopmynsr  RSOzNa (ITAB
AHMOHOAKTUBHOIO Xapakrepa), TO HauOoJbIIeH

KOaryJaupyrolei cnocoOHoCTbio OyeT 001aaTh pacTBop ...
Bapuantsr otBetoB: 1) Cr(NQO3);, 2) (NH4).Cr,07, 3)
CU(N03)3, 4) NasPO,.

3ananue 2 (BBEIUTE OTBET).

Jnis ocaxkaeHus: OOJBIIMHCTBA MOHOB TSDKENBIX METAJIJIOB U3
CTOYHBIX PACTBOPOB YaCTO MPUMEHSETCS THAPOKCH]] KAJTBITUS
(rameHast u3Becth). Eciu rooBoit 06beM ounIiaeMoil BoJIbl
pasen 2000 M, a coJiepKaHue B HEM MOHOB Cu?* cocraBiser
160 wmr/nv’, To ¢ yuetoM 10 %-ro u30bITKa peareHTa,
HE00XO0IUMOT0 Il TOJTHOTO OCAXKICHMUSI, PacX0/l THIPOKCH A
KaJblU COCTABUT kr B roxa. (OtBer mpuBecTH c
TOYHOCTHIO J10 1enbix; A(Cu) = 64.)

3aganue 3 (BBEAUTE OTBET).

Haubonee TexHonornyHsiM 1 3QPEKTUBHBIM CIIOCOOOM
BBIJICJIEHUS] METAJUIOB U3 PACTBOPOB SIBIISIETCS 3JIEKTPOIIU3.
Ecnu rogoBoit 00bem ounmaemoit Boasl paBen 1000 MS, a
CoZEp)KaHUE B HEM HOHOB Cd®* cocrasnsier 13,2 MF/,Z[MS, TO
BpeMs, HEOOXOIWMOE€ Uil BBIIEICHUS BCETO KaIMUs
ANIEKTPOJIN30M IIpH cwie Toka 13,16 A m BbIXOJE MO TOKY
100 %, cocTaBuT CYTOK.

(OtBeT mpuBecTH C TOYHOCTBIO 0 Tenbix; A(Cd) =112;
F =96500 Kn/moms.)




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NOKa3aTeJld M KPUTEPUH
OLICHUBAHUS:

[IpomexyTouHass arTecTalysi NO JUCHUIUIMHE «XUMHS» BKIIOYACT TEOPETUUYECKUE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYAIOIIMMUCS 3HAHUHM, U TPAKTHYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3ayera. 3a4eT MO JaHHOW AMCUUILUIMHE TPOBOAUTCS B MMCBMEHHOM (hopMme 1o Tectam.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS 3a4eTa:

«3a4TeHO» — OO0ydJaloUINiics AEMOHCTPHPYET MOPOTOBBIA YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHUE OTJIEJIbHBIX 3HAHUW, YMEHHUU, HABBIKOB, O0YYAIOIIUICS HCIIBITHIBACT 3HAYUTEIIbHbIC
3aTpyJHEHHUS PU ONEPUPOBAHUY 3HAHUSMU M YMEHHUSIMH IPU UX IEPEHOCE Ha HOBBIE CUTYAIUU.

«He 32YTeH0» — 00YUJaIOLINIiCS HE MOKET IMOKa3aTh 3HAHUS HA YPOBHE BOCIIPOM3BEACHUS U
00BsiCHEHUST MHPOPMAINH, HE MOXKET MOKa3aTh UHTEJUIEKTYaJIbHbIE HABBIKH PEIICHHS MPOCTHIX
3azad.

DK3aMeH MO JaHHOM TUCHHIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO IK3aMEHAITMOHHBIM
OusietaMm, KaKIbId M3 KOTOPBIX BKIIOYAeT 2 TEOPETHMUYECKHUX BOIMPOCAa U OJHO MPAKTHUECKOE
3a/laHue.

IToka3aTeu U KPUTEPUU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — 00y4aromuiicss JEMOHCTPUPYET BBICOKHI YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHMYECKOe U TIy0OKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHACT TMPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUSIMH, YMEHUSIMH, TPUMEHSET UX B CUTYallUSX TMOBBIIIEHHON CIOXKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJaroniuics TeMOHCTPUPYET CPEIHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIE 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENbHBIC OIIMOKH, HETOYHOCTH, 3aTPYJHECHUS TIPU aHATUTHYECKUX OTIEPAIUsX, IepeHoce
3HaHWI U YMEHU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIHI: B X0Ji¢ KOHTPOJBHBIX MEPONPHUATUI
JIOITYCKAIOTCS OIIMOKH, TPOSBISETCS OTCYTCTBHE OTJCIBHBIX 3HAHWW, yMEHWW, HaBBIKOB,
0oOy4JaromMiiCsl UCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSIMH U
YMEHHSIMH ITPU UX TIEPEHOCE Ha HOBBIC CUTYAIIUH.

— Ha OLICHKY «HeY/I0BJIETBOPHUTEIBLHO» (2 Oaia) — 00yJaronuiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUECKOro MaTepualia, JOMYCKAeT CYIIECTBEHHBIC OIIMOKHU, HE MOXKET
MOKAa3aTh UHTEIUICKTya IbHbIe HABBIKU PEIICHHS MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HeYyIOBJIETBOPUTEJbHO» (1 Oam) — oOydaromuiics He MOXKET TMOKa3aTh
3HaHMS HAa YPOBHE BOCIPOM3BEACHHS M OOBsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEIICKTYaJTbHBIC HABBIKW PEIICHUS TIPOCTHIX 3a,1a4.



