Bonpocs! u 3aga4n 1J1s1 NOATOTOBKH K HTOTOBOMY KOHTPOJII0 B 1-cemecTpe 2024-2025
yuedHoro rojaa mo npeamety “Heopranudeckas xumus” (ko npeamera NOK11212) nas
cTyaeHToB 1 kypca no HanpasJieHno 60530100 - Xumus (1o Buaam)

OrneHka 3HAHMM CTYJEHTOB OCYIIECTBISCTCS Ha OCHOBaHMM IlomokeHus, pa3pabOTaHHOTO B
COOTBETCTBHUU C KPEIUTHO-MOYJIbHOW CUCTEMOM.

1-ii cemecTp
DopMa KOHTPOJIS IIK HK
Cpoku npoBeeHust 9 — 10 Henens 19 - 20 wenens
Buja xoHTpoJs NIACbMEHHBIA U YCTHBIN MCbMEHHBI™

IIpomeskyTounas ouenka: [IK npoBoautcs mnociae npoxoxxaeHUus paBHOM IMOJOBUHbBI JICKIIHOHHOU
U MpakTU4eckoi yactu npeamera. [Ipu 3Tom OyayT po3aaHbl BapuaHThI COCTOSIINE U3 4 MUCbMEHHBIX
BOIIPOCOB 110 IPOMJEHHBIM TEMaM. 3a KaX/1blil IPaBUIbHBIA OTBET CTYACHTY, [IOJHOCTHIO OTBETUBILIEMY
Ha 4 3apaHee COCTaBJICHHBIX MHCbMEHHBIX BOIpOCa, OyJIeT HAuuCIeHO MakcuMyMm 5 OamnoB. OOmias
OLIEHKA BBIBOJAMUTCS HA OCHOBE CPEIHET0 apu(hMETUUYECKOTO.

HroroBas ouenka: MK Oyaer mpoBOAUTHCS Ha OCHOBE COCTABJICHHBIX BapHaHTOB IO BCEM
IIPOMACHHBIM TeMaM. IIpu 3TOM KaxkaoMy CTyIEHTy pa3laroTCsi BapUAaHThl IMCBMEHHBIX BOIIPOCOB,
COCTOSIIIME U3 2 TEOPEeTUYECKUMX U 3 MPAKTUYECKHX BOIPOCOB IO TeMaM, 3aTPOHYTHIM B TEUCHUE
ceMecTpa. Yyaluiics HMeeT BO3MOKHOCTh Ha0paTh MaKCUMyM 5 0aJUIOB IO KaK/IOMY HallUCAaHHOMY UM
otBety. OO011ast OlleHKa BEIBOJIUTCSI HA OCHOBE CPEAHET0 apu(METHIECKOTO.
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Cnucok BONPOCOB U 3alaHUi

3HaYeHUE XUMUU JJIs1 HAPOJHOr o X034icTBa. [loHATHE O MaTepuu U BELIECTBE.

OcHOBHOE co/iep>)KaHK€e aTOMHO-MOJIEKYJISIpHOTO yueHus. [IpocToe BemecTBo 1 XUMUYECKHUM 3JIEMEHT.
AtoMm. Monekyna. UoH.

[IpuBenute ypaBHenue Menneneena — Knaneiipona, pacumgpyiite BXOJIAIIME B HETO BETUYHUHBI.
Kakue BakHbple XapaKTEpUCTUKHM BEIIECTBAa IO3BOJIIET paccuuTaTh ypaBHeHHE MeHneneeBa —
Kunaneiipona?

UYro Takoe napuuagbHOE JaBJICHHUE ra3a B CMECH ra3oB?

Chopmynupyiite [lepuonuuecknii 3akon 1. 1. Menneneesa. [TopsikoBsIif HOMEp 2JIEMEHTA.
Cdhopmynupyiite 3akoHbl: A. ABOragpo, 35KBUBJIEHTOB, KPATHBIX OTHOIIEHUH, 3aKOH IOCTOSHCTBA
cocraBa BenlectBa [Ipycra, 3aKOH POCTHIX OOBEMHBIX OTHOLIECHHH.

ATOMHBIE 1 MOJIEKYJIIPHBIE MacChl. MoJIb. DKBUBAJICHT.

Baxneiimme Kinaccsl 1 HOMEHKJIATypa HEOPraHNYECKHUX BEIECTB.

SAnepHas Mogens ctpoeHus atoMa. KBaHTOBO-MEXaHMUECKHE MTPEICTABICHHS O CTPOCHUH aToOMa.
KBanToBbie umncna. I'maBHoe kBaHTOBOoe umcio. OpOuTanbHOE KBAHTOBOE YHCIIO. MarHutHoe
KBaHTOBOE uncio. CIMHOBOE KBAHTOBOE YHUCIIO.

@DOopMBI AIEKTPOHHBIX 00JIaKOB. ATOMHAas AJIEKTPOHHAst OpOUTab.

ITpuauun [Taynu. Ilpasuno Xynaa. IIpasuna Kneukosckoro.

Crpoenue aToMHBIX saep. M30Tonsl.

Pa3mepsl aToMOB 1 MOHOB. DHeprus noHu3auu. CpoiCTBO K AJIEKTPOHY. DJIEKTPOOTPHULIATEIBHOCTD.
Teopus XuMHUYECKOro CTpOeHUS. THIIBI XUMUYECKOH CBS3H.

MeToa BaleHTHBIX CBA3e. MeTol MOJEKYJISIPHBIX OpOUTAJIECH.

CrniocoOb1 00pa3zoBaHus KOBAIEHTHOM cBsi3u. HanpaBieHHOCTh KOBaJIEHTHOM CBSI3U.

I'uGpuau3anys aTOMHBIX 3JIEKTPOHHBIX OpOUTAaNei.

OcHoBHbIE TIOHATHS TepMmoanHaMuMKH. HyneBoe Hauano tepMoauHamMuku. llepBelii  3akoH
TEpMOAMHAMMKU.  BTopoii  3akoH  TepmoauHamuku.  OHTponusa.  CTaTUCTHYECKUH  H
TEPMOAVMHAMUYECKHUN CMBICI. TpEeTHil 3aKOH TEPMOJAVMHAMUKH.

[IpeBparieHus YHEPrUY IPU XUMUYECKHUX peakusaX. OCHOBHBIE TOHATHS TEpMOXUMHUU. [1epBblii 3aK0H
TEpMOXMUMHUH. TepMOXMMHUYECKHE YypaBHEHHs. BTOpoH 3aKOH TEPMOXMMHUU W €ro CIEICTBHUS.
Tepmoaunamuueckre GyHKIMN: BHYTPEHHSS SHEPT U, SHTAIBIIHSL.
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Oueprust [ m06ca. HarpaBieHHOCTh XUMHUECKUX TPOIIECCOB.

CKOpOCTh XMMUYECKUX PEAKIUI B FETEPOr€HHBIX U TOMOT€HHBIX CUCTEMAX.

3aBUCUMOCTh CKOpPOCTH pE€aKLUMU OT KOHLEHTPAallUd pearupyrollux BEUIECTB, OT NPUPOJBI
pearupyroImnx BemeCTB.

Yro Takoe TeMIepaTrypHbli Ko3(h(GUIMEHT CKOpocTH peakuuu? Hanumure MmaTeMaTHuecKoe
BBIpakeHHe 1715 ipaBuia Bant-I'odda.

OHeprus akTUBalLUU. AKTUBUPOBAHHBIN KOMILIEKC.

Karanu3s. 'oMorenHsbIil U reTeporeHHbiid katanus. CTaiuy NpOTEKaHUs T€TEPOr€HHbBIX PEAKIIHiA.
HeoOpaTumblie 1 00paTuMble peakiuy.

Uto Takoe KOHCTaHTa CKOPOCTH XuMHueckon peakiuu? KakoB ee ¢uzmueckuii cmbicin? OT Kakux
(hakTOpoB OHA 3aBUCHT?

@akTopbl, ONPEIEIAIONINE HAIIPABICHUE IPOTEKAHUS XUMUYECKUX PEaKIUil.

VYcnoBus cmenieHus xumudeckoro pasHosecus. [Ipunnun Jle Ilarense.

PactBopsl. [Ipouecc pactBopenus. CiocoObl BBIpaskeHUsI COCTaBa PacTBOPA.

PactBopumocts, 3akon 'ernpu. Ocmoc. 3akon Bant-T'odda.

JlaBrieHue nmapa pactBopa. 3aKoHbl Paysi.

BonHbie pacTBOpHI 37€KTPOJIUTOB. Teopus 3JIEKTPOIUTUYECKON JUCCOLIMAIIH.

CuiibHbIE U ci1a0bIe 2JIeKTPOIUThL. CTETIeHb TUCCOIUALINH.

KoncranTa nuccouunanuu. 3akoH paz6asinenus OctBanbia.

CocTosiHME CUIIBHBIX JIEKTPOJIUTOB B pacTBope. AKTUBHOCTh. MloHHas cuia.

CBoiicTBa KHUCIIOT, OCHOBAaHUM U COJIEH C TOUKH 3PEHUSI TEOPUHU NEKTPOJIUTUYECKON AUCCOLIMALINH.
HNonHo-monekynsapHble ypaBHeHus. [ uaponns cosen.

[Ipouzsenenue pactBopumoctu. Jluccounanus Boasl. BogopoaHsliii mokas3aTeb.

OxucaeHHOCTh 3J1IeMEHTOB. OKHMCIUTEIbHO-BOCTAHOBUTENIbHBIE peakiuu. CocTaBieHUE ypaBHEHUM
OKHCJIUTENbHO-BOCTAHOBUTEIBHBIX PEAKIIUM.

DNEeKTPOXUMHUYECKHUE TIpoLiecchl. ['anpBannueckuii aneMenT SAxoou-Jlanuais.

Onektponu3. Peakuuu Ha KatoAe M aHOAE IMPH 3JIEKTPOJIU3E. DIEKTPOJIU3 PaCTBOPOB U PaCILJIaBOB
cosieid. 3axonsl Dapazes. [Ipumenenue >mekTpoamnsa.

Boraucnute TermnoBol 3PPEKT PEAKIIHMM ....vuneneeneneeeneenenennnn (Tabnuua), IOJIB3YSICh
CTAaHJAPTHBIMUA JHTAJIBIUSMU OO0pa30BaHUSI pearupyronmx BemecTB (mpuioxkeHue). CKOIBKO
TeIUJIOTHI BBIACTUTCS (TIOTTIOTUTCA) IPU 00pa30BaHUM. ... .. BELIECTBA B KOJUYECTBE ............. ?
'YpaBHEHUE peakLuu Bemectso |[Koi-Bo

1 FesOuk) + Al = AL,O3k) + Fek) Fe 56 r

2 FeOk) + CO¢) = FesC) + COz CO 22,4 11

3 CaO) + SiOyky = CaSiOsk) CaO 280 T

4 CaCa) + H20pk) = Ca(OH)2ky + CaHz( C2H: 44,8 11

5 Mn3O4) + Aliky = Mn) + Al,O3) Mn 49,5

6 FeSax) + Oz = FeaOsik) + SOz SO, 89,6 1

7 Cr03) + Alky = Cr) + Al.Osk) Cr 208 r

8 NaOH )+ SiOky=NaxSiOsxk) + H2Opx Na,SiOz 4 moib

9 PbSk) + Oz = PbO) + SOx() PbO 95,6 T

10 Cu2Sk) + O2ar) = Cu20() + SO2r) 02 201,6 n

11 3SiO2k) + 4Alk) = 3Sik) + 2Al1203) Al 216 T

12 FesOs) + CO) = 3FeOk) + CO2) CO 112 n




TEDMD,D,HHEMW-IECHI-‘IE XAPAKTEPUCTHEN HEKDTOPBIX

BELLECTE
Bewectso AHE, 80, BewecTteo AHP, s°,
¥#/monb | Jamons-K kMw/mons | Owmons K
Al (K) 0 28,31 Nb (k) 0 36,6
Al:O: (k) | -16750 | 5094 | NbzOs(x) | -1838,0 137.2
C (rpadmr) 0 5,74 Si (K) 0 18,7
CHa (r) -74,85 186,19 Si0z (k) -859.4 41,84
CzHz (r) 226,75 200,8 MgO (k) -601,24 26,94
COz (r) -393,51 2136 MgCOs (k) | -1096,21 65,69
CO(r) -110.5 197 4 Mn (k) 0 32,1
Ca(OH)z -986,2 83.4 MnaOa4 (k) | -1385,0 1490
CaSiOs: (k) | -1579,0 87.4 Nz (r) 0 1915
Ca0 (k) -635,1 39,7 NO (r) 90,37 210,62
CaC: (k) -62,7 70,3 NOz (r) 33,89 240,45
CaC0Os (k) | -1206,0 92,9 Ni (k) 0 29 86
Clz (r) 0 2230 NiO (k) -239.7 38,0
Cr (k) 0 23,76 NHz (r) -46,19 1925
Crz0a (k) | -1141,0 81.1 MNH.Cl (k) | -315,39 94,56
Cuz0 (K) -167 .4 93,9 MNazSi0s (k)| -1518,0 113,8
CuO (k) -165,3 42,64 NaOH (k) -426.6 654,18
CuzS(x) -82,0 119,2  [Pb{NOa)z(k)| -451.7 217.9
Fe (k) 0 27,15 PbS (k) -94 28 -91,2
FesC (k) 24,9 101,5 PbO (k) | -217.86 67.4
Fe:0: (k) | -821,32 89 96 Ti (k) 0 30,6
FesOu () | 11171 146,2 TiOz(k) | -941,0 50,2
FeO (k) -263,68 58,79 S0z(r) -206.9 2481
FeSz (k) -174,0 53,0 S0s: (r) -385,2 256,23
FeCOs (k) -747.7 92,88 V (k) 0 28,9
Hz (r) 0 130,6 V=05 (k) -1552,0 1310
HCI (r) -92.3 186,7 W (k) 0 32,6
Hz0 (r) -241,84 188,74 W0z (k) -843.0 76,1
Hz0 () -285,84 69,96 Oz () 0 205,03

47. CocTaBbT€ YpaBHEHHS AJICKTPOJHBIX MPOILECCOB (aHOJ UHEPTHBIN) U MOJECKYISIPHOE
YpaBHEHUE peEaklUMH, MPOXOASAIIEH NpH DSJIEKTPOJIM3€ paciulaBa WM pacTBopa
anekTpoauTa (Tadbauua). Beraucnure Maccy MeTasuia BbIICIUBILIErOCs Ha KaToAe, eciiv
AJIEKTPOJIN3 MPOBOJWIN TIPU cUJjie TOKa | B TeueHue BpemeHu T . Beixon Meraia mno

ToKy Br coctaBui ...%.

ONEeKTPOIUT Cuna Bpewms
TOKa, A BT, %
1 pacmias CaCl2 10,0 2,54 98
2 pactBop AgNO3 0,6 30 muH 99
3 pactBop NiSO4 15,0 24 90
4 pacmnas Al203 2,5 45 MuH 95
5 pacteop CdSO4 6,0 1y 74
6 pacmias NaCl 5,0 54 70
7 pactBop ZnSO4 10,0 1y 75
8 pactBop ZnCI2 2,0 50 MuH 60
9 pactBop CdCI2 5,0 1,54 70
10 pactBop MnSO4 5,0 54 68
11 pacmuiaB CaO 3,5 50 MuH 70
12 pactBop FeSO4 15 34 65

48. VYpapusiite cnenayroue peakiuu merogamu Ob um DU, VYkaxuTe OKUCIUTENTb U




BOCCTAHOBUTCJIb.
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MnO:2 + KBr + H2S04 =
K2Cr207 + (NHa4)2S + H20 =
KMnO4 + Na2S03 + H2S04 =
K2MnOs4 + H2S04 =
Ca3(PO4)2 + C + Si0O2 =
KMnO4 + Naz2S03 + H20 =
FeSO4 + O2 + H2S04=
Cul2 + KMnOs4 + H2S04 =
NaBr + NaBrO3 + H2S04 =

. KMnO4 + MnSO4 + H20 =

. NaBr + MnO2 + H2S04 =

. MnO;, + KBr + H2S04 =

. KoCroO7 + (NH4)28 + H,0 =

. KMnO4 -

. KoMnO,4 +CO; —

. NaCrO; + NaClO + NaOH —

. KNO, + KI + H,SO, —

18.CuS + O, + CaCO3 —

19.S + KCIO3 + H,O —
20.KOH + Cl, —

21.H,C,04 + KMNOy4 —
22.NO, + KOH —

23.FeS + O, —

24 Mg + HNO; —

25.C3.3(PO4)2 +C+Si0;, —»
26.KMnQO4 + H,SO4 + KI —
27.KMnO, + H,SO,4 + KNO, —
28.KMnO4 + H,SO4 + H,S —
29.KMnQ4 + H,SO4 + H, 0 —
30.K,CrO4 + H,SO4 + H,O, —
31.Na,Cr,0; + NaNO, + H,SO, —
32.FeSO4 + KMnO4 + H,SO, —
33.K,Cr,07 + H,SO, + KI —
34.CuS + HNO3; —

35.KoMnO4 + H,O —

Cnucok BOpPocoB paccMOTPeH Ha 3acenanum kagenpol «Heopranndeckoit xumumw» ot 24
aexadps 2024 roga (mporokoJi Ne9).

3aB. kadeapoii HeOPraHMYeCcKol XMMHUH

CocraBurteib

Paxmonosa JI.C.

Kunbimakosa E.B.




