Kadenpa
Kypc

Cemectp

MHUHUCTEPCTBO HAYKH Y BBICIIEI'O OBPA30OBAHMA
POCCHUNCKOU ®EJIEPAILTUA

denepanbHOE rOCyIapCTBEHHOE OFOKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIIEr0 00pa30BaHUs
«MarguTOropcKuii rocy1apcTBeHHbIN TexHu4eckuit ynusepeutet um. I.1. Hocosa»

O” ;(ﬁ

Hﬁ“p ktop MEuC

PABOYAS ITIPOI'PAMMA JUCHUIIIMHBI (MOY JISI)

XUMHA

HarnpasieHue Mo Ar0TOBKHM (CNEHAIbHOCTD)
29.03.03 TexHoorus moaurpaguueckoro U yrakoBO4HOro mpou3BOJACTBA

HanpaBieHHOCTB (MpoduiIb/crienuanu3aius) mporpaMmmbl
BpeHIuHT 1 XUMHUYECKOE MO/IEIIHPOBAHHE

VpoBeHb BbicIIero 00pa3oBaHus - OakaiaBpuat

®dopma 00yueHus
OYHas

Unctutyt/ pakynsrer MHCTUTYT ecTECTBO3HAHMS M CTaHapTH3alUU

XumMuu
1
1.2

MarnuToropck
2022 rox
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
y4eOHOM rofy Ha 3aceaHuu Kadeapsl XUMHU

[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MCH}IHI/IK

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
y4eOHOM roJy Ha 3acejaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MCH}IHI/IK

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kapeapbl XUMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

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




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

Jucuummmaa XuMuUst BXOJUT B 0053aTeIbHYIO 9acTh y4eOHOTO IIaHa 00pa3oBaTeIbHOM
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

dusnyeckas U KOJJIOUAHAS 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 o0s3aTenbHas IOATOTOBKA K HEM € cocTaBiIeHHEM
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 aHAJIOTH U CPAaBHEHMUSL.

CaMmocrosiTenbHasi paboTa CTYIEHTOB SBISETCS OJHUM M3 HaubOosuee 3((PEeKTUBHBIX
CPEACTB pa3BUTUS MOTpeOHOCTH K OyaymieMmy camooOpas3oBanuio. CamocrosiTenbHas paborta
CTYJICHTOB BKJIIOYaeT B ce0s camble pa3HOOOpa3Hbie (OpPMBI y4eOHON JesATETHbHOCTH:
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
00BSCHSICT U U3MEHSET OKpYXaroImui Mup» Ha riardopme "OTkpbiToe oOpa3oBanue".

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

7 OueHoYHbIE CPeICTBA IJIS POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUH 2.

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

a) OcHoBHas IUTEpaTYypAa:

1. sanos, 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 : snextponHbii. - URL:
https://znanium.com/catalog/product/421658  (mara o6pamenus: 05.02.2022). — Pexum
JIOCTYTIA: TIO TIO/THCKE.

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. ¢ tutysn. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/112382
1/21.pdf&view=true (mara o6pamienus: 05.02.2022). - MakpooOBEKT. - TEKCT : SJIEKTPOHHBIN. -
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 okpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532
656/4027.pdf&view=true =~ (mara oOpamenus:05.02.2022). - MakpooObekT. - TekcT
3NIEKTPOHHBIN. - CBefeHus 1ocTynHbl Takke Ha CD-ROM.

2. Mensnuk, H. JI. Tucnepcubie 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. ¢ Tturyn oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530
463/3850.pdf&view=true  (mara oOpamenus: 05.02.2022). - MakpooObekr. - 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 oOpamenus: 05.02.2022). - MakpooObekr. - TekcT
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 = (mata oOpamenus: 05.02.2022. - MakpooObekT. - Tekcr
3JIEKTPOHHBIN. - CBeieHus ocTynHbI Takke Ha CD-ROM.



https://znanium.com/catalog/product/421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

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) MeTonuyeckue ykazaHusi:

1. Mumypuna, O.A. DHepreTuka XMMUYECKUX MPOLIECCOB: METOJANYECKUE YKa3aHUsS K
7a00paTOpHBIM paboTaM IO AUCHUILIMHE «XHUMHA» JUIsl O0O0YYarolUXCs BCEX HaIpaBICHUN
MOJArOTOBKM W CICIHMAJIbHOCTeH JgHEBHOM ¢Gopmbl  oOyuenus [/ O.A. MuinypuHa,
Maruutoropckuii roc. rexuuueckuii yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — TekcT : HEMOCPEACTBEHHBIH.

2. Komsapma, JLI'. Xumuueckas TepMOAMHAMHUKA: METOJUYECKUE YyKa3aHMUsS JUIs
CaMOCTOSITENIbHOW palbOoThl MO AMCHUIUIMHE «XUMH» I 00yUYalOMIMXCsl BCEX HalpaBICHUH
HOJrOTOBKHM U crenuanbHocTedl Bcex (opm obydenus / JL.I'. Konsga; MarHUTOropckuii roc.
texunyeckuid yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. UI. Hocosa, 2020. — 18 c. —
TeKcT | HemoCPeICTBEHHBIH.

3. Komsma, JI.I. CkopocTh XWMHUYECKUX pEAKIHA H XUMHUYECKOE paBHOBECHE:
Mertoanyeckue ykazaHuss K Ja0OpaTOpHBIM paboTaM IO JUCLHUIUIMHE «XUMHS» I
00y4YarONIMXCs BCEX HANpPABJICHUI MOJATOTOBKH M CrielaibHOCTel Beex hopm oOydenus / JI.T.
Konspa, E.B. Tapactok; Marnuroropckuii roc. texHuyecku yH-T um. . M. Hocoa. —
Marnutoropck : MI'TY um. I'. M. HocoBa, 2020. —8 c. — TekcT : HemocpeacTBEHHBIN.

4. PomunonoBa, H.M. Xumnueckas kKuHeTHKa. XMMHUECKOE PaBHOBECHE: METOIUYECKUE
YKa3aHUs JUIsl CaMOCTOSATENbHONW padOThl MO JUCHUILIMHE «XHUMHUS» s 00ydyaroluXxcsl BCeX
HAIPaBJICHUI TOATOTOBKH M crienuaibHOCTel Bcex ¢opm obyuenus / H.. Poamonosa, A.Il.
ITornomapeB; MarHutoropckuii roc. TexHnueckui yH-T uM. I'. 1. HocoBa. — Marnuroropck :
MI'TY um. I'. . HocoBa, 2020. — 20 c. — TekcT : HemocpeCTBEHHBIH.

5. Uymnpoga, JI.B. PactBopsl: MmeTonuueckast pazpaboTka K J1abopaTOpHBIM paboTaM 1o
JUCLHUIUIMHE «XUMUs» A1 00y4aroIuXcsl BCeX HaIPaBJICHUM MOJTOTOBKHM U CHEMATbHOCTEN
Bcex Gopm ooyuenus / JI.B. Uynposa, T.M. KysukoBa; MarHuTOropckuii roc. TeXHUYECKUN YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I . Hocosa, 2020. — 41 c. — Tekcr :
HEIOCPEICTBEHHBIMN.

6. Uynpoga, JI.B. PacTBopsl: MeToMuecKasi pa3paboTKa K CaMOCTOSATENIbHOW paboTe 1o
JUCIUIUINHE «XUMMsD» Ul  OOy4arolMxXcsi [0 BCEM HAmpaBlICHUSM MOJATOTOBKU U
crieruanbHOCTAM Beex Gopm obyuenus / JIL.B. Uynposa, D.P. Mymnuna, O.A. Mumypuna;
MarnuToropckuii roc. tTexunueckuil yH-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY nm. I'. 1.
Hocoga, 2017. — 26 c¢. — TekcT : HEenoCpeCTBEHHBIH.

7. Konsna, JI.I. KonnmonnHpie pacTBOpBI: METOIWYECKHE YKa3aHUS K JTaOOpaTOPHOMN
paboTe Mo JUCHUIUIMHE «XHUMHUS» U1 00YYaIOIMXCs 10 BCEM HANpPaBICHUSM MOATOTOBKU 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, 2017. -9 ¢c. —
Tekcr : HenmocpeACTBEHHBIM.

8. Komsina, JI.I'. OkucaUTETPHO-BOCCTAHOBUTEIIBHBIC PEAKITH: METOINICCKHE YKA3aHHS
K JabopaTopHOil paboTe Mo JUCHUIUIMHE «XUMHs» A O0ydaroluxcs BCeX HaNpaBiICHUMN
NOJTrOTOBKM M crenuaibHocTeit Bcex ¢Gopm oOyuenuss / JLI. Komsga, E.B. Tapaciok;
Marunuroropckuii roc. rexuudeckuii yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — Tekcrt : Henmocpe1CTBEHHBIH.

9. Konsina, JIL.I'. OKMCAMTENHHO-BOCCTAHOBUTEIBHBIC PEAKIUH M 3JIEKTPOXHUMUYECKHE
MIPOIIECCHI: METOAMYECKas pa3paboTKa K CaMOCTOSTENHHOM padboTe /UIsi 00yJaronuXcsl 0 BCEM

I v T



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, 2017. — 13 ¢. — Tekcr : HETOCPEACTBEHHBIN.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o6ecneuenmne

HaumenoBanue N
1o Ne noroBopa Cpok neiicTBHS TULIEH3UH
MS Office 2007 |y, 135 1 17,09.2007 GeccpodHo
Professional
7Zip CBOOOIHO OeCCPOUHO
Bpaysep Yandex|cBo6oaHO 0OEeCCPOUYHO
Chemcraft
Windows 1-933-14 o1 17.07.2014 OeccpovHO
IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI
HasBanue xypca CchlIKa
HauumonansHast
HH()OPMAIIMOHHO-aHATUTHYCCKAs URL: https://elibrary.ru/project_risc.asp

cucrtema — Poccuiickuii HHIEKC HAYYHOTO
IMouckoBas cuctema Axamemusi Google
(Google Scholar)
Wudopmannonnas cucrema - Enaunoe
OKHO JIOoCTyna K HWHGOOPMAIMOHHBIM
DNEeKTPOHHBIE  pecypchl  OMOIMOTEKU
MI'TY um. I'."11. HocoBa

9 MaTepuaJiIbHO-TeXHHYECKOe 00ecredeHue TUCIIUIIHHBI (MOTYJIs1)

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

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

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

MatepuranbHO-TEXHUYECKOE 00ecrieYeHNe IMCIUIUIMHBI BKIIIOYAET:

1. YyeOHble ayauTOpUM Ui NPOBEACHUS 3aHATHH JeKIuoHHOro Ttumna. OcHaleHue
ayJUTOPUU: MYJIbTUMEIUIHbBIE CPEACTBA XPAHEHUS, TIepelaul U IPeACTaBIeHUs HH(OPMAIIHH.

2. YueOHBIE ayAWTOPWUU ISl TIPOBEACHUS JIAOOPATOPHBIX 3aHATHI, TPYNIOBBIX H
WHAVBUAYAJIBHBIX KOHCYJbTallMM, TEKYIIEro KOHTPOIS M IPOMEKYTOYHOHW aTTECTALMH.
OcHareHne ayIuTopuu: 000pYyIOBaHUE JJIsi BBITIOJIHEHUSI JIAOOPATOPHBIX PabOT, XMMHUYECKas
nocyJia, peakTuBbl. HarnsqHple MaTepraibl: TaOJIUIbI, CXEMBI, IIIAKaTHI.

3. INomemeHus 11T CaMOCTOSATEIIBHON pa0boThl oOydaronuxcs. OCHaIleHue ayTuTOPUH:
[Tepconanbubie kommnbtoTepsl ¢ naketom MS Office, Chemcraft Windows, Beixonom B UaTepHeT
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTebHYIO Cpely YHUBEPCUTETA.

4. TlomemeHuss AN XpaHEHUS M MPOPUIAKTUYECKOTO OOCITYKUBaHUS Y4eOHOTro
obopynoBanus. OcHamenne aynuropun: Cremraxu, ceidbl s XpaHEHHS YIeOHOTO
000pyI0BaHUs, MHCTPYMEHTHI JUI PEMOHTA J1a00paTOpHOTo 000PYA0BAHHUS.


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

IIpuaoxenne 1
6. YueOHO-MeTOANYeCKOe o0ecnieyeHrne CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst

CamocrosTenbHas paboTa oOyyaromMXcs MOApA3JeNsieTcss Ha ayJUTOPHYIO, KOTOpas
IPOMCXOIUT KaK BO BpeMsl JJaOOpaTOPHBIX 3aHATHUI, TaK U Ha IJAHOBBIX KOHCYJbTALUAX, U HA
BHEAYJIUTOPHYIO, TPOMCXOMSIIYI0 BO BpEMs IOATOTOBKM OOY4YarOUIMMHCS OTYETOB 11O
71a00paTOPHBIM 3aHATUSAM U IIPU BBIOJIHEHUH JOMAIIHUX 33 JaHUH.

AymuTOopHas caMOCTOsATeNbHAs paboTa OOYUYaAIOUIMXCS MPEanoyiaracT IMPOXO0XKICHUE
TECTUPOBAHUSA 110 KAKAOMY pas3fely IUCUUIUIMHBL. TEeCThl BKJIIOYAIOT TEOPETUYECKUE U
NPaKTUYECKHE 3a/laHus, OTBETHl Ha KOTOpBIE TPeOyIOT TIyOOKOro MOHMMAaHHUS H3Yy4EHHOTO
Mmarepuaia. MakcumaabHOE KOJIMYeCTBO OaJlIOB B Kaxk1oi Teme Kypea — 10.

Ilepeuennb J1ad0pPATOPHBIX padoT

JlaboparopHas pabota Nel «CBoiicTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUI

JlaGopatopnast pabora Ne2 «OmpeznernieHre SHTAJIbIIMA PACTBOPEHUS] U DSHEPTUU
KPUCTAITMYECKON PELIETKN

Jlab6opaTtopHnas pabota Ne3 «CKOpOCTh XUMHUYECKUX PEAKIIAN

JlaboparopHas pabota Ned «lIpuroroBieHue pacTBopa M YCTAaHOBJIEHHE €ro TOYHOM
KOHIICHTPAIIAN

Jlaboparopnas paboTa Ne5 «IneKTponuTUYECKas AUCCOIHAITHS

JlabopaTtopnast padota Ne 6 «['maposu3 conei»

Jlaboparopnas pabora Ne 7 «CMmemieHne HMOHHOTO paBHOBECHS B  PacTBOpeE
MaJIOPACTBOPUMOTO SJIEKTPOITUTA»

JlaboparopHas paboTa Ne8 «KommiekcHbIE COSTMHEHUSD

Jla6opaTtopHnast pabota Ne9 «Kosiouabeie pacTBOPBI»

Jlaboparopuas pabota Nel0 «OrmnpeneneHrue ONTHIECKUX CBOMCTB KOJIIIOUIOBY

JlaGopaTtopHnast pabota Nel1 «OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUI

JlaboparopHas paboTa Nel2«DneKTpoXUMHUYECKUE TPOIIECCHI»

JlabopaTtopnast pabota Nel3 «Kopposust MeTaioBy»

JlaboparopHnas pabota Nel4 «neHTHUKAIIMS TOTUMEPOB)»

KoHTpoJsibHBIE BONPOCHI AJI51 3AIMUTHI J1a00paTOPHBIX padoT
«CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHNYECKUX COeIMHECHU I

Yro takoe oxcuapl? x knaccudukanus. Homenknarypa.

[lepeuncnruTe OCHOBHbIE XMMUYECKUE CBOMCTBA OKCHUJIOB.

UYro Takoe ocHoBanus? Mx kinaccudukanus. Homenkmarypa.

IlepeuncinTe OCHOBHBIE XUMHUYECKHE CBOMCTBA OCHOBAHUH.

Yro Takoe kucnotel? Mx knaccudukanus. Homenknarypa.

IlepeuncnrTe OCHOBHBIE XMMUYECKHE CBOKMCTBA KUCIIOT.

Uro HazwiBaroT comsimu. Ux kmaccuduxanms. Homenknarypa.

IlepeuncirTe OCHOBHBIE XUMHUYECKHE CBOMCTBA COJIEH.

Kaxkast reneTnueckas CBsi3b CyIIECTBYET MEKY KJacCaMu HEOPTaHUYECKUX COCAMHEHUMN?

LCoNoOAEWNE

«OnpenesieHne JHTAJIBIINYA PACTBOPEHHUA M JHEPTHHM KPHCTAJINYECKOM pPelIeTKN»

1. OCHOBBI XMHYECKOH TEPMOTUHAMUKHU: TTOHSITHE CUCTEMBI, BUIBI CHCTEM.
2. TepMoaMHAMHUYECKHE TTApaMETPhl M (PYHKIIMH COCTOSTHUS CUCTEMBI.
3. DHTanbnus 00pa30BaHUs BEIIECTBA.



arONE

6

Baut-I'
7.

N A

8.

1.
2.

TennoBoii 3¢ (hekT XUMUUECKOH peaKInu.

®akTopsl, BIUSIONIIE Ha TEIIOBON 3()(HEeKT XUMUIECKON PeaKIiH.
Cdopmynupyiite 3akon ['ecca.

Kaxkue cnenctBust BeITEKalOT U3 3aKoHa ['ecca.

OHTponHs Kak (PyHKIHS COCTOSIHUS CUCTEMBI.

«CKOPOCTL XUMHYECCKHUX peakunifl»

Uto n3yyaeT XuMU4ecKasi KHHeTHuKa?

Jaiite onpeneneHne CKOPOCTH TOMOT€HHOW U T€TePOreHHON peakiuii.

Ot Kakux (paKTOPOB 3aBUCUT CKOPOCTb XMMUYECKOI peakiin?

JlaiiTe onpenenenue 3aKoHa JACMCTBHS Macce.

Uto Ha3BIBAIOT KOHCTAHTON CKOPOCTU?

Ot xakux ¢akTopoB 3aBUCUT KOHCTaHTa ckopoctu? CdopMynupyiTe MTpaBHIO

odda.

Uto Ha3bIBAIOT TeMIlepaTypHbIM K03 duimenTrom? Kakue oH MOXKET UMETh 3HAaYCHHUSI?
[Touemy MOBBIIIEHUE TEMIIEPATYPHI YBEIUUUBAET CKOPOCTh PEAKIIMH?

((HpI/IFOTOB.]IeHI/Ie pacTrBopa U YCTAaHOBJICHHE €I'0 TOYHOH KOHICHTPpalum»

[lepeunciutTe OCHOBHBIE CIIOCOOBI BEIPAXKEHUST KOHIIEHTPAIUU PACTBOPOB.
Kak paccuutath MOJSIPHYIO KOHUEHTpALMIO pacTBOpa, €CIM U3BECTHA

OKBHUBAJICHTHAas KOHHCHTpaIII/ISI?

3.

Kax paccuuTaTtb MacCy pacTBopa, €CJIU U3BECTHA MACCOBast HOJIA paCTBopéHHOFO

BCIICCTBA B paCTBOPEC U MaccCa BOJLI.

4.
S.
6.

NoabkowhE

CoNoawNE

Yo Takoe HKBUBAJICHT BeILleCTBA?
Kak paccunrtaTe MOJISIpHYIO Maccy SKBUBAJIEHTa BellecTBa?
B kakux equHUIIAX U3MEPSIETCS TUTP PaCTBOPEHHOTO BeLecTBa?

((3J1€KTI)0JII/ITP[‘IGCK&H AUCCo AL

Kakue BelecTBa Ha3bIBatOTCA JIEKTPOJIUTAMU?
UTo Takoe AIEKTPOIUTUYECKAS TUCCOIUAIINS?
UTO Ha3bIBAIOT CTENEHBIO TUCCOUALIMHN AJIEKTPOIUTA?
Kaxkue »1eKTposuThl OTHOCSTCS K CUITBHBIM?
B kakom ciydae peakiiui HOHHOTO 0OOMeHa MPOTEeKarT HeoOpaTumMo?
Kaxkue BemecTBa B MOHHBIX YPaBHEHHUSX 3aMMMCHIBAIOT B MOHHOM BHUjE?
Kak nuccounupyrot aM(poTepHbIE SJIEKTPOTUTHI?

«I'mapoum3 coutein»

Yro Takoe rupoau3 couei?

Kakwue conu noasepraroTcst rTuAponn3y?

Kak onpenenuts cpeny pacTBopa coiau?

YTto Takoe MHIUKATOPHI?

KonnyecTBeHHas XapaKTepUCTHKA THIPOJIH3A.

Kak paccunrtaTh KOHCTaHTY ruaponn3a?

Kakue dakTopsl BIUSAIOT Ha CMEIIEHHE PABHOBECHSI PEaKIIMK THPOJIN3a COIH?
ITpy KakuX yCIOBUSX MOXHO YCHIIUTh TUAPOIIN3 COU?

Kak M0XHO 0cnabuTh ruaApoIn3?



«CMelleHHe HOHHOTO PAaBHOBECHSI B PACTBOPE MaJI0PacTBOPUMOIO 3JIEKTPOJIUTA»

UYro Takoe pacTBOPUMOCTD BeIeCTBa?

Yro Takoe Mponu3BeIEeHNE PACTBOPUMOCTH?

Ot gero 3aBuCUT 00pa30BaHUE OCAKA B PACTBOPAX JIEKTPOIUTOB?

ITpu KaKuX yCIIOBUSAX MOXHO PaCTBOPUTH OCaT0K?

Uro Takoe npousBeaeHne (aKTUIECKUX KOHIICHTPALUN?

Kak ¢ TOukH 3peHust CMEIEeHUsI HOHHOTO PaBHOBECHS B PACTBOPE MAJIOPACTBOPUMOIO
AIIEKTPOJIUTA OOBICHUTH BO3MOKHOCTh PACTBOPEHUS OCaAKa?

SoukrwnE

«KoMIiekcHbIe coeTHHEHUS

UTto Takoe KOMITJIEKCHBIE COEIMHEHUS?

Knaccugukarus KOMIUIEKCHBIX COEAMHEHHH.

IIpuBenuTe peakuys MOIy4EHUsI KOMIUIEKCHBIX COCIMHEHUM.

Kakue noHbI MOTYT OBITh KOMILIEKCOOOpa30BaTEIsIMU?

Kak nuccouuupyror B pacTBOpE KOMILIEKCHbBIE COEAMHEHUS?

YTo Takoe KOHCTaHTa HECTOMKOCTU KOMIUIEKCHOTO COEJUHEHUS?

Uro xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMILIEKCHOTO COEMHEHUS?

NoakownE

«Z[ncnepcmﬂe CUCTEMBID»

Jaiite onpenenenue aucnepcHoit cuctemsl. [IpuBeaure npumepsl.
Knaccugukarus 1ucnepcHbIX CUCTEM.

Crioco0bI nostyueHus KOJIOUTHBIX PACTBOPOB.

CtpoeHure KOTOUTHBIX YaCTHL.

Y CTOMUNBOCTD KOJUIOUAHBIX CUCTEM.

Koarynsnus Koymonmos.

Koarynsauust KoJUIOUIHBIX paCTBOPOB JIEKTPOIUTAMH.

[TpaBumno llyneue — Napau. Koarynupytomias cnocoOHOCTb.
B3aumnas xoarynsanus.

CoNoOARWNE

«Onpeneﬂelme ONTHYECKUX CBOMCTB KOJIJIOUI0B»

Yro Takoe HaHOTEXHOJIOTUsA?

KakoBbI nepcrieKTUBbI NPUMEHEHUSI HAHOTEXHOIOTUI?

JInist Kakux Lenel UCToIb3yI0T HaHoYacTuI cepedpa?

Kakne meToasl momyyeHus HaHodacTul, Bam u3BecTHbI?

B yem ocobenHOCTh MOTydYeHre HaHOYacTUIl cepedpa MeToZioM doTonuza?
Kakue MeTo/bl HCTIONB3YIOT JIJISl OLIEHKH Pa3MEPOB YaCTHUIL B 301X ?

Yro Takoe onTuyeckas IIOTHOCTH? Ha kakoM mpubope ee onpenenstor?
Kaxoit MmeTo1 mory4eHust 4acTHI] KCTIOB30BaH B JIa0OpaTopHO padboTte?
Jl1 yero BBOAAT BOCCTAHOBUTENH IIPU CUHTE3€ YacTUILL?

3aueM 30151b 00pabaThIBAIOT PACTBOPOM THIPOKCHIA AMMOHUS?

Kak onienuBaeTcs arperaTuBHasl yCTOMYNBOCTD 30J1€1?

CoNoOARWNE

R
= o

«OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE PeaKIum»

1. Kakwue peakiiuu Ha3bIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIHLHBIMU?
2. Uto Ha3BIBAIOT OKUCIIEHUEM U BOCCTAHOBJIEHHUEM?
3. Yrto HaA3BIBAKOT OKUCIUTEIIEM U BOCCTAHOBUTEIIEM?



HazoBuTe BemecTBa, N3BECTHBIE KaK CUIIbHBIE OKHCIUTENH.

HazoBuTe BemecTBa, M3BECTHBIE KaK CHIIbHbIE BOCCTAHOBUTEIH.

Kaxkue peakuiuu OTHOCSTCS K peakuusiM TUCTIPOTOPIUOHUPOBAHUS?

Kakue peakiinuy 0oTHOCSTCS K BHYTPUMOJIECKYISIPHOMY OKHCIEHHUIO - BOCCTAHOBIICHUIO?
Kaxkue peakuiuu OTHOCSTCS K MEKMOJICKYJIIPHOMY OKHCJICHHUIO - BOCCTAHOBJICHHUIO?

N A

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

1. DnekTpoxuMHudeckue cucreMbl. Kimaccudukaius aIeKTpOXUMAYECKUX TIPOIIECCOB.

2. IManpBanM4eckmii amemMeHT Jdanusis — SIkoowu.

3. DIEKTPOABUKYIAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

4, N3MepeHne SIEKTPOIHBIX MOTEHUMANOB. Psii  CTaHAAPTHBIX 3JIEKTPOJHBIX
noTeHIuanoB. CBONCTBAa METANIOB B COOTBETCTBUHU C UX MOJIOXKEHUEM B PsIIy HAIIPSDKCHUI.

5. Ypasuenue Hepucra.

6. DIIEKTPOIN3 PacIuIaBOB M pacTBOPOB. KaToaHble M aHOIHBIE TTPOLIECCHI.

7. O06benunenHsbiit 3akon @apazes. Berxos mo Toky.

«Koppo3usi MeTaj10B»

1. Yro takoe koppo3us?

2. Kakwue BuaBI KOPPO3UHU BaM U3BECTHBI?

3. DNeKTpoXxuMHUYeCcKass KOppo3usi. AHOAHOE OKHCIEHHE MeTajlla M  KaTOJHOe
BOCCTAHOBJIEHHE OKUCIIUTEIIS.

4. Tlepeuncnute crOCOOBI 3aIIUTH METAIIIOB OT KOPPO3UHU.

5. ITouemy Bo3pocia CKOPOCTH BBIICICHUS BOIOPO/IA IPH T0OABICHUH COU?

6. CpaBHHTE pe3yNbTaThl OMBITOB MO KOPPO3UHU MPU KOHTAKTE Keje3a U LIUHKA, U jKeJe3a U
METHOM MPOBOJIOKH B TUCTUIITMPOBAHHON M «MOPCKOM» Bojie. I e mporiecc npoTekaet ObIicTpee
9YeM BbI 3TO 00bsICHUTE?

«MaeHTH(PUKaLUA TOJTUMEPOB»

Yo Ha3bIBAIOT MTOJUMEpPAMH U OJTUTOMEpPaAMU?

[To xakuM pU3HaKaM KJIaCCU(PUIIMPYIOTCS TOJTUMEPHI?

N3 kakux cOeIMHEHUN MOIYy4aroT MOJIUMEPHI?

B pe3ynbrare Kakux peakiuii MO>KHO HOJTYYUTh TOJIUMEPHI?
[TpuBenuTe NpUMeEpHI PEAKIUI MOTUMEPU3ALUU U TTIOJTMKOHICHCALIUH.
Kakumu metogamMu MO>KHO UAEHTU(ULIMPOBATH MOJUMEDPHI?

B 4yem cyTh nepBUYHOI HIEHTH(DUKALIUH TOTUMEPOB?

I'te npuMeHAroTCS TONIUMEpHI?

N akwNE

BapuaHThbl JoMalIHUX 3aJaHUH 1JIs1 BHEAYIMTOPHOI CAMOCTOATEILHOI padoThI
0o0y4yamuxcs Mo TeMam

Jlomamuee 3agaaue Ne 1
I10 TEME: «XI/IMI/I‘ICCKaH TepMOZIl/IHaMl/IKa»

3anauda Nel

Hus peakuyu CHy ) + COz () =2 CO () + 2 Hy () onpenenure BO3MOKHOE HalpaBJICHUE
CaMOIIPOU3BOJILHOTO TE€UEHUS PEaKIMU MPU CTAaHAAPTHBIX YCIOBHSX M MpuU Temmneparype T =
927 °C, eciu TemnoBoii 3¢ (deKT peakuu 10 3aJaHHOH TeMITepaTypbl HE U3MEHHUTCS. Y KQXKHTE: a)
BBIJIETISICTCS] WIIM TIOTJIOIIAETCS] SHEPIHsl B XOJIe Peakinu; 0) MPpUUYMHY HalJIeHHOTO M3MEHEHUs
sHTponuHU. Paccunraiite Temneparypy Hadajaa peaKkLuu.



3amaua Ne2

Beruncaure temnosoit apdexr peaknuu: CaCsr ) + 2 HoOr) = Ca(OH), (o + CoHa (),
MOJIB3YSCh CTAHIAAPTHBIMH TETUIOTAMH 00PAa30BaHMs Pearupyronux BemecTB. CKOIBKO TETUIOTHI
BBIZICIIUTCS WJIM TTOTJIOTUTCS Tipu 0O0pazoBanuu 2,24 1 CoH,?

3amauga Ne3

[To TepMOXUMHUYECKUM YPaBHEHUSM pACCUUTANTE TETUIOBOK A (DEKT peaKIuu:
Hypy + COz )= CO () + H2 Or). TepmoxuMuveckue ypaBHEHHS:

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

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

Jlomainee 3aganue No 2
0 TeMe «XUMHYeCKAsI KHHETHKA)

3amauga Nel
Peaxnusa nporekaer 1o ypasaenuto: O; ) +2 CO (=2 CO3 (). HayanpHble KOHIIEHTpanuu

pearupytomux BemiectB paBHbl: [O2] = 1,2 monb/1, [CO]= 0,8 Momb/1. Bo CKOIbKO pa3 U3BMEHUTCS
CKOPOCTB MPsIMOM peakiuu, korja npopearupyet 30% CO? Bo ckobKO pa3 U3MEHSTCS CKOPOCTH
MPUMOI M 00paTHOM peakIuu, eCIl YBEIHUUTh JaBlIEHUE B CCTEME B JBa paza?

3asaya Ne2

[Ipu Temnepatype 40 °c HEKOTOPOE KOJIMYECTBO BEUIECTBA BCTYNAET B peakiuio 3a 20MuH.
Paccuuraiite Bpemsi, Ipy KOTOPOM O5TO K€ KOJMYECTBO BEIECTBA BCTYNHUT B PEAKLUIO MPHU
temrepatype 200 °C, ecnu TeMIepaTypHblil ko3 uiMeHT ckopoctu peakuuu paBeH 2. Bo
CKOJIbKO pPa3 U3MEHUTCS IIPHU 3TOM CKOPOCTh PEaKINH?

3anaua Ne3

Haiinure HavanpHble KOHIICHTPALIMM HMCXOJHBIX BEHIECTB M KOHCTAHTY pPaBHOBECHUS
peaKkiuu:
Fe (n + H20 () = FeO () + Hy (1), ecitn paBHOBECHBIE KOHLIEHTPALMU PEarupyronux BELECTB
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 KOHIEHTPAIIUU BCEX BEIIECTB B
MOMEHT PaBHOBECHS, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3ayaya NoS

Bripasurte uepe3 KOHLEHTpAMK PEareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINX PEAKIIUA:

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

KJ[x.

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

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

3amaua Nel

B kakom o0beMe Bogbl ciieayer pactBoputh 135 r SnCl, mis monydenust 3 M pactBopa
xyiopuaa onosa (ll) ¢ miornocteio p=1,405 r/Mn? J{71s1 IPUTOTOBIEHHOTO PAacCTBOPA PAacCUUTATh:
a) MaccoByio 10110 SNCly; 6) MOIAPHYIO KOHIIEHTPAIMIO SKBHBAJICHTA; B) MOJISIIBHOCTB; T') TUTP;
1) MoJibHYt0 a0 SnCl,.

3amaua Ne2



Ckompko mn 15%-ro pactBopa Na,COz mmorHocthio 1,16 r/em® norpedyeTcst I

npurorosieHus 120 mu 0,45 M pactBopa Nay;CO3?

3ajaya Ne3

3aKOHYHUTh MOJICKYJIAPHBIC W HAIIMCAaThb COKpALICHHBIC HOHHBIC YPaBHCHUA peaKHI/Iﬁ

B3aHMOI[eﬁCTBH5[ CJICAYIOUX BCUICCTB!:
HBr + NaOH —»
FEz(SO4)3 + KOH —»
Sb(OH)g + H,S0, —

AgNO3 + H,S >
MgC|2 + (NH4)2C204 -
Sb(OH)s + NaOH —>

3anaua Ne4.
Boruncauts pH 0,05 M pactBopa cepHOI KUCIOTHI.

3amaua NeS.

Kakue wu3 cnenyromux coieit moasepratorcs ruaponusy: Na SOz, Cu(NOs);, KBr?
CocTaBuTh MOHHBIE U MOJIEKYJISIPHBIE YpaBHEHUS THAPOIIM3a COOTBETCTBYIOIUX cojeil. Kakoe
3Hauenue PH (=7, <7) uMeroT pacTBOPHI ITUX COJIEH?

3amaua Neb.

Haiitn npoussenenue pacrBopumoctu PhCly, ecnim B 200 mut Boabl pactBopsiercst 2,17 T
3TOTO COEIUHEHUS.

Jlomamnee 3aganue Ne 4
no reme «/lucnepcHnie cHCTEMbD»

3anaua 1
30716 MOJIy4eH MyTEM CMEIIMBaHUs pacTBopa A u pactBopa B. Onpenenute 3aps yacTuil

MOJTYYEHHOTO 30J151 M HAMUIIUTE (POPMYITY €ro MUIICILIBL.

PactBop | Va, C, PactBop Vg, C,
Bap. 3o A MII MOJIB/TT B MII MOJIB/TT
1 PbSQO, Pb(NO3), | 20 0,001 m. K>SO, 10 0,04 M
3amaua Ne2

Hanwmmmre q)OpMYJ'Iy MUILCIUIBL 30JId, MOJYYCHHOI'O IpHU IMOCTCIICHHOM IMNPUJIHMBAHUH K
BOJIHOMY PacTBOpPY IEPBOM COJIM, B3SATOM B M30BITKE, pa30aBICHHOIO pacTBOpa BTOPOM COJH.
VkaxxkuTe 3HaK 3apsgaa KOJIOMIHOW yacTuibl. Kakoil U3 31eKTponuToB sBIseTCsl Haubolee
HKOHOMHYHBIM KOAryJIsITOPOM 3TOTO 3071517

Bap. | PactBop 1 | PactBop 2 Koarymsrop
1 AgNO; Kl NH4CI; K;SO4; FeClg
3azmaga Ne3

BrrancnuTh mopor KoaryJsiuu pacTBopa cynbshara Hatpus, eciu nodasnenue 0,003 10,1 .
Na,SO, Be3bBaeT koaryssiuio 0,015 i 3051a?

JlomalHee 3aganue Ne 5
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

3amaua Nel
[Ton6epure kK0dhPUITMEHTH B ypaBHEHUSX OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

VYKaxuTre THI KaKJI0M pEaKInu.
Hl + HsPO, — J» + H3PO; + H,O
HNO, — HNO; + 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
CocTtaBbTe  ypaBHEGHHS  OKHCIIMTEIbHO-BOCCTAHOBUTEIBHOH  peakuuu.  MeToaom

AIIEKTPOHHOTO Oananca moadepute KodGPHUIMEHTHI. YKaKUTE OKHCITUTENh U BOCCTAHOBUTEIT.
KMnO4 + NaNO, + H,0 —
NaCrO, + H,O, + NaOH —
BI(OH)3 + NaS,05+ NaOH —
Bi.O; + C —
Mg + HNOs; (pas6) —

3agaya Ne3
Jlanbl nBe okuciauTenbHO-BoccTaHoBuTebHBIC Mapbl: KNO,, KNOs; u Pb(NO3),, PbO..

[Tonb3ysice  TaOnuieil CTaHAAPTHBIX  OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  MOTEHIUAJIOB,
COCTaBbTE YpaBHCHHE BO3MOXKHOU peakmuu B ykazanHou cpene (HNO;3). Paccuuraiite 3HaueHue
AIEKTPOABIKYILEH CUIIbI PEaKIIUH.

JlomamnHee 3aganue Ne 6
1o TeMe «JIEKTPOXMMHYECKHE CUCTEMbI»

3amaua Nel
CocraBbTe 3JCKTPOHHO-UOHHBIC YPaBHEHHS AJICKTPOIHBIX MPOIECCOB U MOJIEKYISIPHOE

ypaBHEHHE TOKOOOPA3yIOLIel peaklnu, MPOTEKaIoel Ipy paboTe ralbBaHUYECKOTO JIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccuntaiite DJIC (E) raapbBaHHYECKOro »3JIEMEHTa IPH
CTaHJAPTHBIX YCIOBHSX.

[TpuHSB MOTEHIMAN aHOJa PAaBHBIM CTaHAAPTHOMY 3HAUYECHUIO, PACCUUTANTE KOHIICHTPAIUIO
KaTHOHOB MeTajlla B KaTOAHOM pacTBope, npu koTopod DJIC raibBaHUYECKOTO >JIEMEHTa
ymenbintes Ha 0,02B.

3azaya Ne2

[IpuBeauTe cXeMbl JJIEKTPOJHBIX TMPOIECCOB M MOIEKYISIPHbIE YpaBHEHUS pEeaKIIUid,
MPOTEKAIOIINX MPU AIEKTPOXUMHUYECKOW Koppo3un ramsBanomnapsl Co/Ni: a) B kucioii cpene; 0)
BO BJIQ)KHOM BO3/yX€.

Omnpenenure yObUTh MacChl aHO/IA MPU KOPPO3HUH B KUCIION cpee 3a 20 MUH, €CITH CKOPOCTh
koppo3uu coctaBuia 0,01 r/4.

3azmaga Ne3

CocTaBbTe 3JI€KTPOHHO-UOHHBIE YPABHEHUS 3JIEKTPOIHBIX MPOLECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIINH, TPOUCXOISAICH MTPH AIIEKTPOITH3E:

a) pacrutaBa NaOH;

0) pactBopa CoSOy,

Brruucnure gakTruueckoe KOIUYecTBO METallja, MOJyYeHHOTO Ha KaTo/1e MPU JIEKTPOIIH3e
Co(NO3)2, eciu 3JIeKTpOIH3 MPOBOAKIM B TeueHuH |1 4. BhIxoa MeTasmia mo ToKy coctaBui 85%.

YKaKuTe BO3MOXHBIE MPHUUYMHBI YMEHBIICHHUS BBIXOJAa METaula IO CPaBHEHUIO C
PacUYEeTHBIM.

Bapl/laHTbl TEMATHYECCKHUX TECTOBbIX 3aIlaHI/lﬁ AJISl TEKYIIEro KOHTPOJIs
Hepnogmqecxaﬂ CUCTEMA M CTPOECHUE aTOMA

B Tectax nmo teme «lleprognueckasi cuctemMa U CTPOEHHE aTOMa COJEPIKUTCS JECATh
BOIIPOCOB, KOTOPBIC OIICHUBAIOTCS B 1 Oas.

Tect 1



1. Ywucno HeWTpoHOB B siape paBHO: (BriOepuTe 0MH OTBET:)
1. yucny 351€KTpOHOB
2. CyMMe 4Hciia IPOTOHOB M AJIEKTPOHOB
3. pPa3HOCTHU OTHOCUTEJIBHOM aTOMHON MaccChl U YKCIIa IPOTOHOB B si7ipe
4. OpsAKOBOMY HOMEPY
2. B cocras atoMHOrO siipa BXonAt: (BeiOepute oguH OTBET:)
1. 351eKTpOHBI U IPOTOHBI
2. HEUTPOHBI U 3IEKTPOHBI
3. HEUTPOHBI U IPOTOHBI
4.IpOTOHBI, HEUTPOHBI U FTEKTPOHBI
3. B KakoM psijiy XMUMHUYECKHE 3JIEMEHTHI PACIIOJIOKEHBI B TIOPSIIKE BO3PACTAHUS X aTOMHBIX
paauycoB? (BeiOepute ouH OTBET:)
1.B,Si,N
2.N,B,C
3.N, P, As
4. Na, Mg, K
4. OkKoHYaHHE 3JIEKTPOHHOU (HOPMYIIbI ...5825p3. VYKaxXuTe MOJ0KEHHUE DJIEMEHTA B
HEpUOJIMYECKOM cucTeMe: epuo/l, rpymiy, HoArpymmny, Ha3oBure 31eMeHT. (Boibepure oqun
OTBET:)
1. 5 nepuon, 5 rpynna, no6o4Has noArpymnmna, TeJIyp
2. 5 mepuoJ, 5 TpyIa, riaaBHas MoArpyIia, CypbMa
3. 5 nepuogn, 5 rpynna, no604Has NOArpymna, HUOOHi
5. DnexrpoHHas ¢popMylia aToMa IUHKA B BO30YKACHHOM cocTosiHuH: (BeiOepuTe oquH
OTBET:)
1. 15°25%2p°3s?3p®4s'3d'%4p*
2. 15%2522p°3s%3p°4523d"°
3. 15%2522p°®3s%3p°4s23d°4p*
6. UYemy paBHO 3Ha4YeHHUE ITABHOTO KBaHTOBOro yncia? (Beibepure oa1H OTBET:)
1. yncay npoToHOB
2. 4UCIy 3JIEKTPOHOB
3. YHCITy aTOMHBIX opOuTaeit
4. yuciy moaypoBHeEH
7. B kaxom coennHenuu N MMeeT HaUMEHBIIYIO CTeNeHb okuciaeHus? (Beidepure onuu
OTBET:)
1. NH3
2. N,O
3. KNO,
4. HNO3
8. B pany okcumoB Na20— MgO— SO2 coiicTBa u3mMeHsroTcs oT: (Beidepure ouH
OTBET:)
1. OCHOBHBIX K KUCIIOTHBIM
2. KUCIIOTHBIX K aM(OTEpHBIM
3. aM(poTepHBIX K OCHOBHBIM
4. KACIIOTHBIX K OCHOBHBIM
9. B artome ¢ocdopa yuciio 3IEKTPOHHBIX clIoeB paBHO: (BriOepuTe oauH OTBET:)
1.3
2.4
3.2
4.5
10. Kakast opburanp umeer chepudeckyro popmy? (Boibepure oquH oTBeT:)
1.f
2.d



W
el

XuMHu4yeckas TEPMOAUHAMHUKA

B tecrax o reme «XumMuyeckas TEpMOJIMHAMUKAY: IIEPBBIE IECTh 3aIaHUI OLICHUBAOTCS B
0,5 6amna, cegpmoe — B 1 0ail1, a BOCEMOE, IEBATOE U IECATOE 3aJaHusd — B 2 Oaa.

Tect Ne 1

1. Tlpu paccMOTpeHHH XUMUYECKON PEAKINH cucmema 03Ha4aer:
a) MCXOJHbIE PEareHThI
0) TPOIYKTHI XUMHYECKOW peaKIuu
B) PpEaKIMOHHBINA COCY]T
I) HCXOJHBIE PEareHThl U MPOIYKTHl PEAKIIHH
2. TlepBerii 3aK0H (TIEpBOE HAYAII0) TEPMOIUHAMUKHA MAaTEMAaTHUECKU 3aIIMCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)
0) K=R/Nj r) AU= Q-W
3. B 3K30TEepMHYECKON peaKIuu:
a) SHTAJIbIMS peaKMOHHON cucTeMbl noBblmaercs (AH > 0)
0) TemnoBoii o dekt peakuuu orpurarenacH (Q< 0)
B) DHTAJIbIIUS PEAKLIMOHHOM cucTeMbl ymeHbiaeTcs (AH< 0)
T') JaBJICHHUE PEAKIIMOHHON CHCTEMBbI IOBBIIIAETCS
4. CrangapTHbIE TEIUIOBBIC YPPEKTH MPUHITO 0003HAYATE!

a) AUct B) Q 101,3 213
6) AHozgg F) AHcrt
5. Kakue u3 mpuBeICHHBIX PEAKIIN SBISIOTCS SHIOTEPMUUECKUMU?
a) 1/2 N+ 3/2 H, = NH3 AH = — 46 KJI)/Mo01b
0) H,+4/2 0,=H;0, AH = 242 K]I»x/Monb
B) 1/2N,+1/20,=NO , AH = 90 K]I>x/M01b
r) 1/2H;+ 1/2 1,=HI, AH = 26 K]I»/Monb

6. Kakas u3 HanmMcaHHBIX HIKE PEAKIMH OTBEYAET TEIUIOTEe 00pa3oBaHMs OKcua a3ota (|| ) B
CTaHJapTHBIX YCIOBUSIX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 0, =NO
6) N+1/20,=NO r)NHz+ 520, =2NO+3H;0
7. Tlpu BoccranoBnenuu 16r oxcuaa meau( || ) mo peaxknuu :
CuO (9 *+ C (rpagum) = CU (1 + CO ), mormoTunock 22 kK TEMIOTHI.
DHTanbnus o0pazoBaHus okcuaa menu ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakuunu NiO (o + C (pagur) = Ni (¢ + CO (). Onpenennute Bo3MOKHOE HampapiIeHHE
CaMOIIPOM3BOJILHOTO TEUYEHUS PEAKIMH NPH CTAaHJAPTHBIX YCIOBUSX W IIPHU TEMIIEpaType
627°C.

BemecTBo AH®293  (KJIx/MOIIB) S%gs  (x/monp*K)
NiO -239,7 38
C (rpagu) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B orBere ykaxuTe 3HaueHus oSHeprun [nOOGca mnpu CTAaHAAPTHBIX YCIOBUAX, NpU
temneparype 627°C u Temneparypy Hauajla peakuu
a) 74,5;- 3600; 70,4K B)148; 36; 511K
6) 74,5; -36; 704K r) 225; 78; 279K
9. Kak n3MeHseTcs SHTpONuUs NpHU pa3IokKeHUN KapOoHaTa KalbLus?



a) yBEJIIMUUBAETCS B) HE YMEHBIIIAETCS

0) ymMeHbIIaeTcs I') HE 3HAIO
10. lanHas peakuus:
2KCl10O; (TB) —2KCl1 (TB)+302 ) AH<O
MOYET CaMOITPOU3BOJIEHO IPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MIPOTEKATh
0) B 00paTHOM HarpaBJICHUU T') HE 3HAI0

XuMnueckass KHHETHKA
B tecrax mo teme «XuMuueckas KHHETHKa»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE M IATOEC
3amanus onennBaroTes B 0,5 0aia; mecroe, CeAbMOE, BOCBMOE, AEBSITOE U AecaToe — B 1 Oam, a
OJIMHHAIAaTOoe — B 2,5 Gaia.

Teer Ne 1

1. Pazgen xumMuM, U3y4arImui CKOPOCTH U MEXaHU3Mbl XUMHUUECKHUX PEaKIIUii, Ha3bIBACTCS
a) XMMHYecKast TEpPMOIMHAMHKA
0) TepMOXUMUS
B) XUMHYECKasi KHHETHUKA
2. CkopocCTb XMMHUYECKOH peakiuu — 370 ...
a) BpeMmsi, 32 KOTOPOE MOJHOCTHIO PACXOAYETCsl OJTHO U3 UCXOIHBIX BEIIECTB
0) uM3MeHEeHHEe KOJIMYeCTBa BEIIeCTBA peareHTOB (WJIM NPOAYKTOB) PEaKUUU B EIUHUILY
BPEMEHU B €IUHUILIE 00bEMa
B) KOJIMYECTBO BEIIECTBA MPOIYKTOB PEAKLIUU K MOMEHTY OKOHYAHHS peakluu
3. B Kkakux eJuHMIAX BBIPAXKACTCS CKOPOCTh XMMHUYECKON peaKium?
a) MOIIb 1 ¢
0) Oe3pa3mepHas BeIHYUHA
B) MOJIB” ¢
4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIIHI?
a) OT IPUPOJIbI PEATUPYIOLINX BEILECTB
0) oT TeMIepaTypbl
B) OT 00beMa peakIIMOHHOI0 cocy/ia
5. CocrosHHE XMMHYECKOTO pPABHOBECHsS OOpAaTUMBIX TPOIECCOB  KOJIMYECTBEHHO
XapakTepusyercs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH TPOTYKTOB PEAKIHH
0) sHeprueil akTUBU3aluU
B) KOHCTAHTOM paBHOBECHS
6. Kak 3anucbiBaeTcsi BeIpakeHHE Il CKOPOCTH PEaKIuH
4 NO ™t 6 H,O=4 NH3(F) +5 Oz(r)
a) V = k[NOJ*[H,0] 6) V = k[NH3][O3] B) V = k[NO]*[H.0]°
7. Kax 3anmmeTcst BeIpakKeHUE JUTsl KOHCTaHTHI paBHOBecus peakuuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
8) Kp = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha JuarpaMMe ToKa3bIBaeT 3HAYCHHE TETUIOBOTO 3 dekTa peakun?

a)l ¥

A....

6)2 2

B) 3




[

> XOJ PeaKInu
9. Yro MOXKHO CKa3aTh 0 peakiuu, N300pakeHHOH Ha AuarpamMme K Borpocy 87
a) PK30TepMHUYECKasi peaKIus
0) sHI0TEpMHUUECKas PEAKIUS
B) pEaKIIHsl OMKMCHIBACT COCTOSIHUE PAaBHOBECHUS
10. PaBuoBecwue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeIaeTcs BICBO.
a) NP TIOHWKEHUH TEMITEPATYPhI
0) MpH MOBBIICHUH TEMIICPATYPhI
B) TPY MOBBIIICHUH JIABJICHHS
11. Jns peaxuuu C + 2 H 5 ) = CH 4 () ipu HEKOTOPOIi TEMIIEpaType KOHCTAHTA PABHOBECHS
pasna 0,8. PaBHOBecHast KOHIIEHTpaLKs BOJOPoJa paBHa 1,2 MOJb/1I. Beraucianre MCXoqHyI0
KOHIICHTPAIIUIO BOJIOPOIA.
a) 1,2
0) 3,5
B) 5,0

PacTBOpsI

B tecrax mo teme «PacTBOphI»: mepBOe 3a7aHue OlleHUBaeTcs B 1 Oamr; BTOpoe, TpeThe,
4eTBEPTOE, IIATOE U IIECTOE 3aJaHus - B 1,5 Oaa; ceibMoe, BOCbMOE, JIEBATOC U JCCATOE — B
0,5 6auia.

Tect Nel

1. s ypasuenus peakmun Cu SO, + KOH —... cokpamenHoe HOHHOE ypaBHEHHUE 3aIHIIETCS B
BUJIC

1) 2K*+ S04 = K;S04

2) Cu® +S0,% +2K* + 20H™ = Cu(OH)2d + K,S04

3) CuSO,+ 20H™ = Cu(OH)2! + SO,*

4) Cu** +20H = Cu(OH)
2. Macca (B 1) 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 HCIO,4 paBHO
1)1 2)2 3)11 4) 13

4. Jlns momaByienus runponusa xjaopuaa xpoma (I1I) cnemgyer

1) 100aBHUTH COJSIHYIO KUCITOTY

2) 100aBHTH IIEIOYb

3) paszbaBuTh pacTBOP BOMIOI

4) TOBBICUTH TEMIEPATYPY
5. B pa30aBneHHOM pacTBOpe, MPUTOTOBIECHHBIM M3 TUAPOCYIb(paTa KalbLUs U BOJIbI, CyMMa
K02 (UIIMEHTOB B YpaBHEHUH HEOOPATUMOMN JAUCCOIMAIIMHA PACTBOPEHHOTO BEIIECTBA — ATO

1)3 2)4 3)5 4) 6
6. PactBopumocTh okcanarta cepebpa paBHa 3,27-10" 1/ 100r HO. Onpenenure nmpou3BeICHUE
pactBopumocTi Ag2C204

1)5107" 2)1,16.10°  3)10,7-10°° 4)2,31.10°*
7. MaccoBas 07151 paCTBOPEHHOTO BEIIECTBAa — 3TO OTHOIICHUE

1) macchl BelecTBa K Macce BObI

2) KOJIMYECTBA BEIECTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJHMYECTBA BEIIECTBA K 00bEMY pacTBOpa



8. K cnalObiM 351eKTpoiauTaM OTHOCUTCH ...
1) TUAPOKCHI aMMOHHS
2) THIPOKCHU KaJUs
3) XJIOpUA KaabIHs
4) wmapraHIoBas KHCJIOTa
9. M3BecTHO, YTO BOAHbBIE PACTBOPHI MHOTHX COJICH MOTYT UMETH IIETOYHYIO UITU KUCIIYIO CPELy.
IIpynunHOM 3TOTO ABISAETCA ...
1) anextponu3 conei
2) JUCTIPOIOPIIHOHUPOBAHKE COJICH
3) ruapaTupoBaHUE COJICH
4) ruapoIHM3 coyieh
10.3nauenue PH umcroii Boaw! npu 25°C cocTasser
11 2)7 3)0 4) 10

KoJustonanbie pacTBopbl

B Tectax mo teme «/lucnepcusie cuctembl»: 1-8 3amanus oneauBarotcs B 0,5 6ai, 9-10 - B
2,5 6amna.

Tect Nel

1. JucnepcHoOCTh - 3T0...(Bb1OCpHUTE OMH OTBET)

1. amameTp yacTuil gucnepcHon (aszbl

2. BeM4MHA, O0paTHas MOMEPEYHOMY pa3Mepy YacTHUIl AUCTIEPCHON (a3bl

3. o0mas Macca 4acTHIl AUCTIEPCHOM (hazbl.
2. Yro takoe nopor koarynsuuu? (Beibepute oauH OTBET:)

1. HanOoJTbIIast KOHIICHTPAIIHS SJICKTPOJIMTA, BBI3BIBAIOIIAS KOATYIISIHIO 30JIs

2. HauMEeHbIIas KOHIEHTPAIUs 30151, BHI3BIBAIOIIAS KOATYIISILIUIO

3. HauMEHBIIIast KOHIIEHTPAINS JICKTPOJINTA, BBI3BIBAOIIAS KOATYIISIIHEO 307151
3. Kakumu crioco6amMu MOXHO BBI3BaTh Koarynsnuio? (Beideprure ouH UM HECKOIBKO OTBET)

1. oxmaxnenue

2. nobaBJeHHE AIIEKTPOIINTA

3. HarpeBaHue

4. cMemMBaHKUE JBYX KOJUIOWIOB C pa3HOMMEHHBIMU 3apsKEHHBIMU YaCTUIIAMHU
4. Honst 307151 XJopuaa cepedpa, MOJIY4EHHOTO peakimei
AgNO;+NaCl(u36)=AgCl+NaNOs, HanTydImM KOaryJIupyroluM IeiicTBUeM OyaeT o0saaaTh
pacTtBop ...(Beibepute onun oTBET)

1. MgSO,

2. AICl3

3. K3PO,

4. KCI
5. Tloporu Koaryiasiuu O>IEKTPOIUTOB M 30Js1 HOAuAa cepebpa oOKa3aluch PaBHBIMHU:
Ck (autpata xanus) = 260 mmoine/i, Cy (auTparta amromunus) = 0,087 mmons/n. Kakoit 3apsn
OyIyT UMETh YaCTHUIIbI JaHHOTO 30i1s1? (Bb1OepuTe o1H OTBET)

1. nonoXXuTeNnbHbIN 3apsi

2. OTpUIIATENBHBIN 3apsi

3. 9acTHIIBI 30JI HE UMCIOT 3apsiia
6. Komnouanast wactuna 3o0m1s ruapokcunaa skenesa (l11), oOpasyromasics mpu ruaponuse ero
XJIOpHUa, B TOCTOSTHHOM JJICKTPHYECKOM 1oJjie OyaeT ...(Beibepure onuH O0TBET)

1. nBUTaTHCA K KATOY

2. coBeplIaTh KojeOaTenbHbIE ABHKEHUS

3. IBUTATHCS K AaHOAY



4. ocTaeTcsi HEMOABUKHOM
7. Munemnna 3oms umeet ctpoerne {[AgCl]m -nClI™ -(n—x)K'}*" xK*. Kakue HOHBI HTPAIOT POIIb
npoTuBoMOHOB? (BeiOepuTe 0OMH OTBET)

1. xJI0pua HOHBI

2. VOHBI KaJus

3. HoHHBI cepebpa
8. Munemna 3oms umeer crpoenne {[AgBr]m -nAg" (n—x) NOs>—}" xNO; Vkaxwure, Kakoe
BEIIIECTBO SIBJISICTCS HOHHBIM cTabuinn3zaTopom? (Beibepure onuH 0TBET)

1. aHuTpar cepebpa

2. 6poMu]T HATPUS

3. 6pomu cepedpa
9. [IpencraBpTe YCIOBHBIMU (OPMYJIaMU CTPOSHHUE MHUIISIUTBI 301151 rrapokcuaa Hukens Ni(OH)y,
nostydeHHoro npu Bzaumozeiictsuu 5 mi 0,001 H pactBopa ruapokcuaa varpusic 10 mi 0,002 M
xmopuga Hukens (Il). Kakoe BemiectBo BbIMONHACT (DYHKIMIO HOHHOTO cTabuin3aTopa?
(BbiGepute onuH OTBET)

1. NaOH

2. H,O

3. NiCl,
10. Koarymsanus 100 mut 305151 mpotekaet rpu n1obasnenun 10,5 ma 1H pactBopa xinopuia xanus,
60 37,0 m 0,001H pactBopa docdara Harpusi. Beraucnure nopor Koarynsiuu 31eKTPOIUTOB.

OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE MPpOoUECChI

B Tecrax mo Teme «OKHUCIHTEIHHO-BOCCTAHOBUTEIBHBIC IMPOIECCHI»: IMEPBOE, BTOPOE,
TpeThe, YeTBEPTOE U MATOE 3a/JaHus omeHuBaroTcs B 0,5 Oamna; mecroe — B 1 6amn; ceqpMoe U
BOCbBMOE — B 2 Oailia, a IEBITOE — B 2,5 0aJlJIOB.

Tect Ne 1

1. OxucnauTeNh — 3TO aATOM, MOJIEKYJIa WJIA UOH, KOTOPBIH ...
1) yBenMYMBAET CBOIO CTEMECHb OKHCIICHHS
2) TPUHHUMAET 3JICKTPOHBI
3) oTmaer cBOM 3JIEKTPOHBI
2. IIpouiecc BOCCTaHOBJIEHUSI UMEET MECTO B Cllydae, KOT/a ...
1) HelTpaibHBIC aTOMBI IPEBPAIIAIOTCS B MOJIOKUTEIbHO-3aPSKCHHBIC HOHBI
2) TIOJIOKUTEJbHBIN 3apsil HOHA YMEHBIIACTCS
3) oTpHUATeNbHBIN 3aps1 HOHA YBEITHUHBACTCS
3. U3 npencraBineHHbIX HUKe peakunii K OBP nucniponoprunonupoBaHus NpUHAIIEKUT ...
1) S+ 2HNO;3; = HySO4 + 2NO
2) 2H202 = 2Hzo + 02
3) Mg+ S=MgS
4. K BOCCTaHOBUTENSM OTHOCATCH ...
1)  mertauibl, BOIOPOA, YIIEPOT
2)  aKTHBHBIC HEMETAJUIBI
3)  DIeMEHTHI, HaXOSIINECs B CPETHEH YaCTH TIEPHOANIECKON CHCTEMBI
5. CreneHn OKHMCTICHHS KUCIOPOa a) B BOJIE M 0) B TIEPOKCHJIE BOAOPOAA COOTBETCTBEHHO
PaBHHI ...
1) a)-2;06)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar xanus B OBP, nporekaromux B KUCION Cpefie, BOCCTAHABINBAETCS JO ...



1)  karmona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  okcuaa mapranmna (1) MnO

7. B peakiun, npotekaromeii mo cxeme CraSz + KNO3 2 K,CrO4 + K;SO4 + NO okuciienuo

HO/IBEPTAIOTCS CIACAYIONIHE SJICMCHTHI ...
1)  a3or ucepa

2)  cepau XpoMm

3)  XpoM u a30T

8. Cymma ko3 (pHUIIMEHTOB B peakiuu, IPpUBEIEHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35

9. CymmMma ko3 durtuerto B peakipun KMnO,4 + HC oy = ... paBHa

1) 30 2) 26 3)35
JIeKTPOXUMHYECKHE CHCTEeMbI

B Tectrax mo Teme ((BJ'ICKTpOXI/IMI/I‘leCKI/IC CUCTCMBI»: IICPBOC, BTOPOC U IIATOC 3adaHUs

OIICHUBAIOTCS B | 6aJ1; TpeThe U UeTBepTOE 3a1anusi— B 1,5 6aia; mecroe u cenbMoe — B 2 6aa.

Tect Nel
1. DnexTpoaHbIi MOTEHINAN OIPEACIAIOT 110 YPAaBHEHHUIO ...
1) Hepucra
2) Menneneesa-Kaneiipona
3) bonbimana
4) Appenuyca
Paccuwnraiite D/IC ranpBanndeckoro snemenTa MgIMgSO,||CuSO4|Cu mpu cTanaapTHBIX
YCIOBUAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
Kakwne mpoyKThl 00pa3yroTcs Ha KaTo/e pH AJIEKTPOJIN3e pacTBOpa HUTpaTa cepedpa’?
1) Bomopon
2) cepebpo
3) asoTHas KucioTa
4) KHCIOpPOJT
VYkaxure CcyMMy KOG (QHUIIMEHTOB B YpaBHEHHH JJIEKTPoJIn3a pactBopa Hurpara meau (11)
1) 12
2) 11
3) 10
4) 8
Kakass ©3 mTpUBENEHHBIX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMKA MPOTEKAaeT
CaMONPOM3BOJILHO B IPSIMOM HarpaBJIeHUU?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na—...
4) HCI+Cu—...
Berauciure Maccy IMHKA, MOMYYSHHOTO INPH JJIEKTPOJH3e Cyib(haTa MUHKA, KOTOPBIA
npoBoAuIIN B TeueHue 20 cek npu cuiie Toka 1A
1) 2,1-107
2) 0,05
3) 0,013
4) 6,7-107°



7. TlpuBenute cXeMbl 3JIEKTPOIAHBIX IPOLIECCOB U MOJEKYJISIPHOE YpPAaBHEHHUE PEaKLIHH,
HPOTEKAIOIIEH MPU 3JEKTPOXUMHUYCSCKOI KOPPO3UH rajbBaHonapbl Zn|Mg B CepHOKHCIIOM
cpene. B orBere ykaxkure cyMmy K03 PHUIIMECHTOB B MOJICKYJISIPHOM YPaBHCHHH.

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

BueaynutopHass camocTosTeNbHAs paboTa OO0YYalomUXCs OCYIIECTBIIIETCS B BUJC
M3YYEHHUS JIUTEPATYpPhI 10 COOTBETCTBYIOLIEMY pa3zelly ¢ MpopaboTKoi Marepuaa, ohopmIiIeHUS
OTYETOB IO JIA0OPAaTOPHBIM pabOTaM, BBIIIOJIHEHUS TBOPYECKUX 3aJaHHM B KOHIE KaXKIOTrO
ceMecTpa B BUJE MIPE3EHTAIMIl U BBHIIOJHEHUS TOMAIIHUX 3a/1aHUH.

TeMbl TBOpPUYECKHUX 3aIaHUM

TBOp‘leCKI/Ie 3aJaHHus BBIITOJIHAIOTCA O6y‘IaIOH_II/IMI/ICH B BUJC HPGSCHTaHI/Iﬁ.

1. Kak xumus oTpakaer OKpyXaroluid MUp.

2. XUMHS B MO€H CIIEIUAILHOCTH.

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

4, KadecTBeHHEIN aHAIIN3.

5. KonnyecTBeHHBIN aHAIU3.

6. DU3NKO-XUMHUYECKHE METOAbI aHAJIN3a.

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 0 AUCHUIIIIMHE Xumus 3a OHpCI[GHGHHBIﬁ nepuon

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 TpPUMEHSTh €CTeCTBEHHOHAYYHBIE W  OOIIEHH)XCHEPHBIC 3HAHHS, METOIBI

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. HWx  knaccupukanus. Homenknatypa.
CriocoOb! MoTydeHus] 1 XUMUYECKHE CBOWCTBA.

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

7. Kucnorsl. Ux xnaccuduxanus. HomeHknarypa.
CriocoOpbI oTydeH sl 1 XUMHUYEeCKHE CBOWCTBA.

8. Counu. Ux knaccugukanus. Homenkinatypa. Crioco6bt
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 cieacTusl.

13. OHTponus. Bropoit u TpEeTU 3aKOHBI
TEPMOTMHAMHKH.

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

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

16.  3axoHn neiicTBus Macc. MoONEKyIsIpHOCTh M MOPSA0K
PEaKIHH.

17. [TpaBuno Bant-TI'odda.

18. VYpaBHeHnue AppeHunyca. DHEprusl aKTHBAIUH.

19. Karanuzatopel. ['OMOreHHBII M  IeTEpOreHHBIN
KaTaJlu3.

20. KosebarenbHble peakuuu.
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OneHouHble CpeCTBa

21. XHWMHYECKOE PaBHOBECHE, KOHCTAHTA PABHOBECHS.

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

23. da30BOE paBHOBECHE.

24, CriocoObl BBIpOKEHHUS KOHIICHTPAlMd B PacTBOpaXx:

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

25. PactBopel anexTponuToB. CTeneHb W KOHCTaHTA
AJIEKTPOJIMTUYCCKOW  JTUCCONMANMU. 3aKOH pa30aBlieHUs
OctBanbaa.

26. Juccoumarus KHCIIOT, OCHOBaHHIA, COJIEM.
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 coneit. CteneHb U KOHCTAHTA THIPOJIN3A.
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
BEIIIECTB. Knaccudukanus
OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIX PEAKIIHH.

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.  DIEKTPOIHBIHA
MOTEHIINA.

40. [NanpBanmveckuii anemenT Jlanuams SAxobu.

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

42. DOnekTponan3. AHOIHBIA W KaTOAHBIN MPOIECCH MpU

AIIEKTPOIIHM3€e PacTBOPOB. [IpuMeneHue >nexTponmsa.
43. 3axonsl Dapazes.

44, Koppo3us. Buasl kopposun. CrnocoObl 3amiuThl
METaJJIOB OT KOPPO3HUH.

45. [Tonumeps! 1 OIMTOMEpHI.

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

47, HMonHas xuMudeckas CBiI3b. MeTaluimueckas CBSI3b.

48. KoBasieHTHast XumMuueckas CBsi3b. BogopoiHast CBSI3b.
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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 KOHTPOJIA 3HAHMIMA:
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

dopMyita MOJIEKYJIBI BEIIECTBA, B KOTOPOU peanu3yeTcs
TOJIbKO KOBAJICHTHBIN MOJIAPHBIN TUII CBSI3U, UMEET BUT ...
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/

3ananue 5 (yKaKuTe OJUH BapUaHT OTBETA).

K okucianTenbHO-BOCCTAaHOBUTEIBHBIM OTHOCUTCS PeaKIus,
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 3HadeHreM pH, umeert 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 ITOOOYHBIX 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) yBenuuuTtcs 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 ...

BapuaHTsl 0TBETOB:

1) Fe® - 2e =Fe’~

) 2+ o
. 2) Fe™ +2le=Fe

. 3 2HT +2e=H)
o 2+
. 4)Sn —2e=5n
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 BapUaHT 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 HEMTOBHIKHOM
4) coBepIaTh KOJICOATEIbHBIC JBUKCHHUSI
OIIK-1.2 |Ilpumensier MeTOJBI Ilpumepnvle npakmuueckue 3a0anun:
MaTeMaTHUYECKOTO 1. HamucaTh 51I€KTpOHHBIE YpaBHEHHS 3JIEKTPOTHBIX
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 MOJICKYJIIPHBIC ypaBHECHUS
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/mMn. Paccuwuraiite:
®(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. 3aKOHUYUTb YpaBHEHMsI pEakLUi, HaNUCcaB HUX B
MOJIEKYJISIPHOM U HOHHOM opMax:
NH;OH + HNO3 —, Zn(OH)z + NaOH—, AIPO4 + Na,SOq4
—.

8. Hamucate ypaBHEHHs peakuuMid TUApPOIU3Aa B
MoJiekyasspaoM 1 noHHoM Buje: Aly(SOy)s, KCI, Na,SO:s.

9. HamucaTh 53JIEKTpOHHBIE YPaBHEHMS 3JIEKTPOJHBIX
MPOIIECCOB, YpPaBHEHHE CYMMapHOH  TOKOOOpa3yromei
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peaxiuu, BeucauTh J/]C rabBaHUYECKOT0 dJIEMEHTa, eCIH
KOHLEHTPALlUX 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); Cum; 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
peakuu K MOMEHTYy, Korjga mpopearupyer 0,7 Mob/1
BOJIOpOJia?

13. Omnpenenute TEPMOJUHAMUUECKYIO BO3MOXHOCTH
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
peaknmuu K MOMEHTY, korja npopearupyet 0,8 mons/n SO,?

15. B pactBope oprodocdopHoii kuciaotel Maccoit 1200
r u mwiotHocThio 1,153 1/mMn comepxkutcs 312 t H3POs.
Paccumuraiite: ®(H3POy); Cyp; Cox; Crmy N(H3PO4) 1 N (H20);
T. 1. Jna peakuun CHy ) + COy () =2 CO ) + 2 Hy
OTIpE/ICITUTE BO3MOXHOE HAIMPABJICHUE CaMOIPOU3BOJIBHOTO
TEUCHHS] PEaKIUU TPH CTAHJAPTHBIX YCIOBUSX U TPHU
temmeparype T =927°C, ecin TeImmoBoii 3bpGeKT peaKiuu 10
3aJaHHOM TEeMIEepaTypbl HE W3MEHUTCA. YKaXHTE: a)
BBIJICJISICTCS] WJIM TIOTJIONIAETCS SHEPTHsS B XOJ€ peakiuu; 0)
NPUYMHY HaWJEHHOTO WM3MEHEHHs SHTponuu. PaccuuTaiite
TEMIIEpPaTypy Havasa peakiiuy.

16. Belpasutre 4dYepe3 KOHIIGHTPAllUM pPEareHTOB
KOHCTAaHTBI paBHOBeCHs caeqyromux peakuuidi Noiy + 3 Hypy =
2 NHs(), AH = -92,2 x/Ix. Ykaxure HanpaBJIeHHE CMEIIECHHS
XUMHUYECKOTO PABHOBECHS ITUX PEAKIIWA: a) TIPH MTOHKSHUN
TEMIEPaTyphl, €CIM JaBlieHWe TMOCTOSHHO, ©) mpu
TTOBBIINICHHUH JIABJICHUS, €CJTH TeMIIEpaTypa MOCTOSHHA.

17. PaccuuraiiTe  3NEKTPOABIKYILYID CHUIYy H
OTpe/ieNIuTe HANpaBiICHHE CaMOIPOU3BOJIBHOTO MPOTEKAHUS
pPEaKIuu NP CTAHJAPTHBIX YCIOBHUSX, UCTIONB3YS 3HAUCHUS
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX MOTeHUuanoB HJ  +
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HsPO, — Jo, + H3PO3 + H,0.

18. IlpuBenuTte cXeMbl 3JIEKTPOAHBIX IPOLIECCOB H
MOJICKYJISIPHbIE YpaBHEHUS PEaKIUil, MPOTEKAIOMIUX MpH
AJIEKTPOXUMHUYECKON Kopposuu TajibpBanomnapel Co/Ni: a) B
KHCJION cpefie; 0) BO BIaXHOM Bo3ayxe. Omnpeaenure yobuib
Macchl aHOJ1a IPU KOPPO3UHU B KUCIIOH cpeze 3a 20 MUH, eciu
CKOpoCTh Koppo3uu coctaBuia 0,01 r/4.

19.  CocraBpTe  3JIEKTPOHHO-UOHHBIE  YpaBHEHUS
AIIEKTPOHBIX MPOLIECCOB (AHOJ MHEPTHBIN) U MOJIEKYIISIPHOE
YpPaBHEHHUE pEaKLUu, MPOUCXOASIIENH IpU DIEKTPOJIU3E
pactBopa Co0SOs Brruncnure ¢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.

BapuanTs! 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 (Bb1OepuTE HE MEHEE IBYX BapUaHTOB).
CornacHo TEpPMOXUMHUYECKOMY YPABHEHUIO

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

JUIs IOJydeHus 275 T MapraHia norpedyercst k/Jx
TETJIOTHI, TIPU STOM BBIJICITHTCS 1 okcua yraeposa (I1)
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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

rmokospr (Mr =180)
Kl1a.

(OTBeT nMpuBECTH C TOYHOCTHIO 10 I1eI0ro 3HaveHus; R = 8,31
Jx/monw-K.)

B 500 M pactBopa nipu 298 K, paBHO

3ananue 18 (BbIOEpUTE HE MEHEE JIBYX BapUAHTOB).
JlpIMOBast 3aBeca OTHOCHUTCSI K TUCIIEPCHBIM 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

I'otoBUT MaTCpHrajbl U

aHAJTM3HUPYET TUIS
COCTaBJICHUS
Hay4yHbIX  0030pOB,

nyOIuKanuii, OTYETOB

IIpuMepHbIe NMPaKTHYECKHE 3aJaHNSI:

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()OpPMAIMOHHBIX  TEXHOJOTWW.  PesynpTaThl  ONTOB
MPEICTaBUTh B BUE TaONUIIbI 1.
Ta6muma 1
Howmep O6Bem, M1 KoHuenTp?
omnbITa Na,S,03 H,O H,SO4 Na,S,0s,
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.

3ananme 2. Ilpumep 3aganus B
ChemCraft

[Toctpoiite B mporpamme ChemCraft o6semusie 3D
MOJIEJIA MOJIEKYJI BEIECTB (10 33JIaHUI0 MPErogaBaTes):

a) YKa)KUTe BEJIMYUHBI YIJIOB U JAJIUHBI CBA3EH;

B) IOCTPOWTE MPOCTPAHCTBEHHBIC MOJICITH MOJICKYJIBI:

nporpamme
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IIAPOCTEPIKHYIO MOJIEIb, MOTYCHEpUUSCKYIO MO
Crroapra-bpurneba, moaens JlpaiiBunra.

TecroBble 3a1aHus:
biok 3.
Keiic-3amanue (O0miee 3aanue).
CrouHble BOABI HEKOTOPOTO MPOMBILIUIEHHOTO MPEITPHUITH
CO/IepXKaT COJMU TSKENBIX METAJIOB, HEOPraHUYeCKUe
KHCJIOTBI, TOBEPXHOCTHO-akTHBHBIC BemiectBa (IIAB) wu
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 IOBTOPHO.
3ananue 1 (ykakuTe OJJUH BapUaHT OTBETA).
B npomecce OYHCTKH TNPOMBINIJIEHHBIX CTOYHBIX BOJI
MPOUCXOIUT 00pa3oBaHHE KOJUIOMAHBIX pacTBOpoB. [l mx
pa3pyIIeHHs U KOATryJISIUKA OOBIYHO MPUMEHSIIOTCS PACTBOPHI
AIIEKTPONIUTOB. ECIM MCXOAHBIE CTOYHBIE BOJBI COJEPIKAIH

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

KOaryJaupyrolei cnocoOHoCTbio OyeT 001aaTh pacTBop ...
Bapuantsr otBetoB: 1) Cr(NQO3);, 2) (NH4).Cr,07, 3)
CU(NOg)g, 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® cocrasisier
160 wmr/nv’, To ¢ yuetoM 10 %-ro u30bITKa peareHTa,
HE00XO0IUMOT0 Il TOJTHOTO OCAXKICHMUSI, PacX0/l THIPOKCH A
KaJdbllUg COCTaBUT __ Kr B roA. (OTBET NHpPUBECTH C
TOYHOCTHIO 710 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.

(OtBer mpuBecTH ¢ 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) — 00yvaromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHMYECKOe U TIy0OKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHACT TMPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYalUsIX OBBIIIEHHON CIOKHOCTH.

— Ha OLEHKY «Xxopomo» (4 0amia) — oOydaromuiicss 1eMOHCTPUPYET CPEAHHMM YpOBEHb
c(OPMHPOBAHHOCTH KOMITETEHLIUH: OCHOBHBIE 3HAHMS, YMEHHMsS OCBOECHBI, HO JOIMYCKaIOTCS
HE3HAYNTENbHBIC OIIMOKN, HETOYHOCTH, 3aTPyJHEHHS NIPY aHATUTUIECKUX OTEPAIHsX, TEPEHOCe
3HaHUHM U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OIICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiics JIEMOHCTPUPYET
HOPOTOBBIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMH: B XOZ€ KOHTPOJBHBIX MEpOIPHUITUI
JIOMTYCKAIOTCSL OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACNBHBIX 3HAHWH, YMEHHH, HAaBBIKOB,
0o0yyaroImuicsl HUCHBITHIBAET 3HAYUTEIbHBIC 3aTPYJHEHHMs INPH ONEPUPOBAHUM 3HAHUAMHU U
YMEHUSIMH TIPH WX TEPEHOCE Ha HOBBIE CUTYAIlUH.

— Ha OLICHKY «Hey10BJIETBOPUTEIbHO» (2 Oaa) — 00yJarouuiics 1eMOHCTPUPYET 3HaHUS
He Oosiee 20% TeOpeTHUECKOro MaTepHalia, JOMYCKAeT CYIIECTBEHHBIC ONIMOKU, HE MOXKET
NOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a/1ady.

— Ha OIIEHKY «HeYyIOBJIETBOPUTEJbHO» (1 Oam) — oOydaromuiics He MOXKET TMOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHUA U OOBACHEHHS HHPOPMALMU, HE MOXKET I0Ka3aTh
MHTEJUICKTYaJIbHBIC HAaBBIKU PEIICHUS MPOCTHIX 3aj1ad.



