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33}13HI/IH AJISA BXOAHOI'O KOHTPOJIsA

o JTUCHUIIJIMHE «Heopralm'{ecxaﬂ XUMMUA»

1. YKa3aTB, K KaKhuM KJiaccamM HeOpraHI/IquKI/IX Coe,I[I/IHeHI/Iﬁ OTHOCATCA CHCI[YI‘OH_H/IC
BemtectBa: AI(OH)3, MnO2, HoCrO4, ZnSO4, NazAsOs, N2Os, HzPOa.

2. Hanucatp ypaBHEeHUs peakiuii, xapakrepusyromiue cBoiictBa H2SO4, kak mpencraBuTens
KJiacca.

3. Kakue okcuapl MOTYT OBITh HOJTy4eHbl Ipu HarpeBanuu CaSiOz, HNO,?
4. Hanucath ypaBHeHue peakimu Mexay HaSOs u Cr(OH)s.

5. CocTaBUTb ypaBHEHUS PEAKIIM, C TIOMOIIBI0 KOTOPBIX MOXHO OCYILIECTBUTD CIIEAYIOLINE
[IPEBPALCHMUS:

FeO — Fe(NO3)2 — Fe(OH)2 — Fe203 — H20.

6. Ykaszarh, K KaKMM KJIacCaM HEOPraHMYECKUX COCIAMHEHHM OTHOCATCS CIEAYIOLIHE
BemtectBa: AI(NO3)3, HCN, KMnQO4, Sn(OH)2, BaO, Ca(OH)., N.Os, HBr.

7. Hamucate ypaBHeHHMs peakuuid, Xapakrepusywommue cBoiictBa Na,COs, kak
MIpEeACTaBUTEINS Kiacca.

8. Kakue okcunsl MOryT ObITH TONTy4eHbl ipu HarpeBanuu Fe(OH)z; H2SO4 ?
9. Hancats ypaBaenue peakinun Mmexxay Al(NOz)s u NaOH.

10. CoctaBuTh ypaBHEHHUsS peEaKIMii, C TOMOIILI0 KOTOPHIX MOXXHO OCYIIECTBUTH
CJIEIYIOIINE MTPEBPALLCHUS:

Mg — Mg(OH)2 — MgCl, — Mgs(POa4)2.

11 yK%aTB, K KaKuM KJIacCaM HeOpFaHI/IquKI/IX COCI[I/IHCHI/Iﬁ OTHOCATCA CHeI[yIOH_H/Ie
BemtectBa: H2SO4, Fe203, NiClz, CO, HNO3, Mn(OH)2, K>Cr207, SO, BaO.

12. Harncatp ypaBHEHUS peakiuii, xapakTepusyronme coiictsa ZnO, Kak mpeIcTaBUTeNs
KJ1acca.

13. Kakue okcusl MOTYT ObITh TIoTydeHsl ipu HarpeBanuu Cr(OH)s; MgCOs ?
14. Haniucate ypaBHenue peakiuu mexay HaPOs u Ca(OH):> .

15. CoctaBuTh ypaBHEHUs peEaKIMi, C MOMOILIbI0 KOTOPBIX MOXHO OCYILECTBUTh
CJIeIyIOIINE MPEeBPALCHUS:



Na;O — NaOH — Na>SO4 — BaSO; .

16 YKa3aTB, K KAaKHM KJacCaM HeopraHI/IquKI/IX COGI[I/IHCHI/H\/’I OTHOCATCA C.HeI[nyH_H/Ie
BertectBa: SiO2, Mg(OH)2, H2S, Caz(PO4)2, NaOH, HoWO4, NazS20:s.

17. Hanmcarh ypaBHEHHS peakluid, xapaktepusytomue cpoiictBa Ca0, kak mpeacTaBuTes
KJiacca.

18. Kakue okcuabl MOTYT OBITh IOJydeHbI pu HarpeBanuu HySiOs, Cu(OH)2 ?
19. Hanucats ypaBuenue peakiuu mexay Kl u Pb(NO3z): .

20. CocTaBuTh YypaBHEHHUS pEAKIMi, C MOMOIIBIO KOTOPHIX MOXXHO OCYIIECTBUTh
CJIEIYIOIINE IPEBPALCHUS:

Fe — FeS — H2S — NasS .

21. Vka3zarh, K KakMM KJIaccaM HEOPraHHYECKHX COEJMHEHMH OTHOCATCS CIIETYIOIIUE
BemtectBa: Fe203, HIO4, KNO2, As203, NHsOH, NazB4O7, Ca(OH)2, H2S.

22. Hamucate ypaBHeHHS peakiuii, xapakTtepusytome cBoiictBa NaOH, xak
MpeICTaBUTEA Kilacca.

23. Kakue okcHIbI MOTYT ObITh TIoTydeHbl pu HarpeBanuu BaCOs, Caz(POs)2?
24. Hanucatpb ypaBHenue peakimu Mexay Zn(NOz)2 u NasPOs .

25. CocTaBuTh YpaBHEHUs pEAKIMi, C TOMOIIBI KOTOPHIX MOXHO OCYIIECTBUTH
CJIEYIOIINE ITPEBPALLCHUS:

BaSiO3s — BaO — Ba(OH), — BaCl, — BaSOs.

26. Yka3aTh, K KakMM KjaccaM HEOPraHWYeCKHX COCAMHEHHH OTHOCSTCS CIICAYIOIIHE
BemtectBa: FeS, HSeO3, KOH, NO, HCI, KMnOg, Al203, Ba(OH);.

27. Hanucatb ypaBHEHMsI peakifii, XapakTepu3symomue cBoiictBa P20s, kak npeacTaBuTeNs
KJacca.

28. Kakwue okcupl MOTYT ObITh onyueHsl npu HarpeBanuu Al(OH)s, H2SO3 ?
29. Hanucatp ypaBHeHue peakimu Mexay Cra(SOas)z u H2S .

30. CocraBuTh ypaBHEHHUsI PEAKIUMH, C TOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTh
CJIeIyIOIINE MPEeBPALCHUS:

Al — Al2(SO4)3 — Al(OH)z — NaAlOz .

31. Vka3zaTh, K KakuM KjaccaM HEOPTraHMYECKHUX COCTUHEHUN OTHOCSATCS CIICAYIOIIHE
BemtectBa: MgClz, P20s, NaxSO4, Mg(OH)2, FeS, HgO, NO2, HCI.



32. Hammcate ypaBHEHHUs peakuuid, Xxapakrtepusyromue cBoictBa NaxSOs, Kak
MPEICTaBUTEIS KIlacca.

33. Kakuie OKCH/IbI MOTYT OBITH IoJydeHbI pu HarpeBanun Na;SOs, Mg(OH).?
34. Hanmcats ypaBHenue peaxiuu Mexay Na;SOsu BaCly .

35. CocTaBUTh YypaBHEHHUS pEAKIMI, C TOMOIIBI0 KOTOPHIX MOHO OCYIIECTBUTH
CIIeIyIOIINE MTPEeBPALCHUS:

Na — NaOH — Na;SOs— NaAlO; .

36. VkasaTh, K KaKMM KIIacCaM HEOPraHMYEeCKHX COEIMHEHHil OTHOCATCS CleNyHOIIue
BemiectBa: HNOs, Ca(NO3)2, CuO, CO2, NazS04, LIOH, FeS, H2SOa.

37. Hammcarte ypaBHEHHs peakuui, xapakrepusyromue cBoiictBa H2SOs4, Kak
IIPEICTaBUTEIIA Kilacca.

38. Kakue okcuIpl MOTYT OBITh OsTydeHbl ipu HarpeBanuu Na,COs, LIOH?
39. Hanucats ypaBHenue peakuuu Mexay NaxCOsu HCI.

40. CocTaBHUTb YpaBHCHUA peaKHHﬁ, C IIOMOHIBKO KOTOPBIX MOXHO OCYIICCTBUTH
CIICAYIOIUC TPCBpALlICHUA:

Ca — CaO — Ca(OH)2 — Ca3(POs): .

41. VYka3atb, K KakuM KJaccaM HEOPraHWYECKUX COEJUHEHHH OTHOCSTCS CIIEAYIOLIne
BertectBa: H3PO4, Al(OH)3, CuSO4, SiO2, Na;SiO3, CsOH, CaS, HaS.

42. HamucaTp ypaBHEHUs peakilyii, xapakrepusyrolnue cBoiictBa SiO2, kak mpeacTaBUTes
KJacca.

43. Kakue OKcHIbI MOTYT OBbITh onyueHbl pu HarpeBanuu NaxSiOz, Al(OH)3?
44. Hanucatp ypaBHeHue peakuuu mexay Na:Ou COz .

45. CocTaBuUTh YypaBHEHHUS pEAKIMH, C MOMOLIbI0 KOTOPBIX MOYKHO OCYILECTBUTH
CIEAYIOLINE ITPEBPALCHUS:

BaO — Ba(NOs)2 — Ba(OH)2 — BaSO; .

Kpurepun onenku:

- OIICHKA «OTJIUYHO» BBICTABIACTCA CTYACHTY, €CJIN BBIIIOJIHCHbBI 5 3a,HaHPIﬁ U3 IIATH...;
- OIICHKa «XOpOoIl0», €CJIN BbIIIOJHCHbI 4 3aJlaHusl. ;

- OIICHKA «YAOBJICTBOPUTCIBHO» =~ €CIIH TPH...ccvneiriitiiiiiiiiiiiiiiieneataeannes 5

- OLICHKA «HCYAOBJICTBOPUTECIBLHO» €CJIN MCHEC 3- Xt

Kaxnoe 3amanue coorBerctByet 1 6amny BPC no gucrumniune.
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3ananus i [IpoBepounoii paboTsr 1
o pazaeny 1 «XumMuueckue cuctembl. PacTBopb»

Paccunraiite ckoJIbKO MOJIbL cocTaBisioT 44,5 r AlCls.

Ckoubko rpamm AICl3 HeoOxoanmo B3sTh ist ipurotosienus 50 r 14 % pactBopa?
Ckoubko rpamm AlCl3 HeoOxoaumo miist mpurotosienus 100 mut 0,1M pactBopa?
Paccuuraiite ckonbko Mok coctapisitoT 126 r HNOa.

Ckompko rpamm HNO3 conepxutcs B 300 T 10 % pactBopa?

Onpeaennute MOJISPHYIO KOHIIEHTPAIMIO pacTBopa, coaepxaiiero B 3 11 18,9 r HNOs.
Ckonbko rpamm HNO3 conepxutcs B 200 mi 0,5M pactBopa?

PaccuunraiiTe ckojbK0 MOJIb cocTaBisiioT 20,1251 ZnSOa.

B kaxom o6beme 0,5M pactBopa ZnSO4 conepxkures 16,4 T conu?

Onpenenure MOJISPHYIO KOHIIEHTpAILMIO pacTBopa, B 2 1 KoToporo coaepxkurcs 80,5 r
ZnS0a.

. Paccunraiite ckojibKko MoJb cocTaBistroT 0,4 NaOH.
12.

Ckomnpko rpamm NaOH u Boabl HeoOxoaumo B3ATh s npurotoBieHus 50 r 32 %
pactBopa?

Cxonpko rpamm NaOH neobxoaumo ans npurorosnenus 100 mi 0,3M pactBopa?
Onpenenute MOJIIPHYIO KOHIIGHTPAIIMIO pacTBopa, coaepxkamiero B 250 mi 2r NaOH.
Paccuuraiite ckoabko MoJb cocTaBisitoT 7,3 r HC1.

Ornpenenure NMporEeHTHYIO KoHIeHTpauuto pactBopa HC1, momydyeHHOro pacTBOpeHUEM
30 r xsopucroro Boaopoaa B 70 r BOJbI.

Onpenenure monsipayto koHuentpauuto HC1, conepskamero B 100 M 7,3 1 xstopuctoro
BOJIOpOJA.

CKOJIbKO TpaMM XJIOPHUCTOTO BOAOpoaa HeoOxomumo mist mpuroroBieaus 160 v 0,5 %
pactBopa?

Paccuuraiite ckoabko Moab cocTaBistioT 13,8 r KoCOa.

Onpenenure MoJsipHYrO KoHIIeHTpauuio pactsopa K2COs , cogepxaniero B 100 miu 2,76 ¢
COJIN.

Haiinute maccy K2COs , HeoO6xomumyto ams npurotosienus 250 mi 0,2M pactBopa.
Paccunraiite ckonpko Mok coctaBistior 17,55 NaCl.

Ckombko rpamMm NaCl ocranercs mocne BbimapuBaHus Boasl U3 1 kr 5% pactBopa
pactBopa?

Ckonbko rpamm NaCl HeoO6xoanumo B3sTh [uist ipurorosienus 25 mi 0,8M pactBopa?
Paccuuraiite ckoabko Moab cocTaBisioT 13,8 © KoCOa.

Onpenenure MoJisipHyto KoHLeHTpauuto pactBopa KoCOs , conepsxkamero B 100 i 2,76
T COJIH.

Haiinute maccy K2COs , HeoOxomumyto ams npurotosienus 250 mi 0,2M pactBopa.
PaccuuTaiite ckombpko Mok cocTaBisitoT 34 r AgNOs.

Haiinute maccy AgNOs , HeoO6xoumyto ais npurotosienus 150 mi 0,4M pactBopa.
Omnpenenure MoIspHYIO KoHIIeHTparuio pactBopa AgGNO3, comepxkamiero B 200 mi 17 T
COJIN .

Kpumepuu oyenxu:

- OIICHKA «OTJIMYHOY» BHICTABJISIETCS CTYICHTY, €CIIHM BBIITOJIHCHBI 5 3aIaHUN U3 IATH...;
- OILICHKA «XOpPOILIO», €CJIH BBHINOIHEHBI 4 3a1aHMUSL.;

- OILICHKA «yJOBJIECTBOPUTEIIBHO» = €CITH TP .. cuuuventeeneeneeenteenaeenneennenneenannns ;

- OIIEHKA «HEYIOBJICTBOPUTEIHHOY €CIIH MEHEE 3-X...............

Kaxnoe 3aganue coorBerctByeT 1 6aiury BPC no nucuumnnunne.
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KonTponsnsle Bonpocs! 1 1o pazaeny 1 «Xumuueckue cucreMsl. PacTBopsi»

Hamucate ypaBHEHHS peakIMH 3JIEKTPOIUTHUECKOW IUCCOLMAIMM CJIEIYIOIINUX BEIECTB:
Fe(OH)s; HMnOs; Ca(NOs3)2

3aKOHYHUTH YPaBHEHHE PEAKIMU U HAIMCATh MOJHOE U COKpalleHHoe HoHHbIe ypaBHeHHs:: NH4Cl
+ Ba(OH), =

Hanwucats ypaBHEeHUS peaKK THAPOIN3a B HOHHOM U MOJIEKYJISIpHOH opme 1o 1 cTyneHu coneit
MnSO.; CaS. Yka3arb xapakTep Cpe/bl.

Kucipim nim menounsiM sBisieTcs pactsop ¢ pOH=3. [Tokasats pacueTroM H' u pH.

Hamucate ypaBHEHHS peakIMH 3JIEKTPOIUTHYECKOW IUCCOLMAIMM CJIEIYIOIINX BEIECTB:
Cr(OH)s; H2SeOq; CuCl,

3aKOHYNTh ypaBHEHHE PEAKUMH M HAIUCATh IIOJIHOE M COKPAICHHOE WOHHBIC YpPaBHEHHS:
Fe(NOsz);s + Ba(OH). =

Hanwucath ypaBHEHHs peakUuy THAPOIN3a B HOHHOH M MOIIEKyJsipHOW ¢opme mo | cTymeHn
comeii CuSOs; KySOs;. Ykazarh xapakTep Cpeibl.

Kucnbim nnm menounsim ssisercs pactBop ¢ pPOH=11. [lokazats pacuerom H* u pH.

Hanucate ypaBHEHMSI peakUuMid 3JIEKTPOJUTHUYECKOW AUCCOUMALMMU CIEAYIOIIUX BEIECTB:
Mn(OH)z; HzSO3; Hg(N03)2

3aKOHYNTH ypaBHEHUE PEAKIMU M HAMCATh [IOJHOE U COKpalieHHOoe noHHbIe ypaBHeHUA: AGNOs
+ CaCl; =

KoHIeHTpalus MOHOB THUAPOKCHIAa B pacTBope paBHa 107 mMomw/1. Uemy paBeH BOAOPOIHBIN
MoKa3aTesb. KUCIBIM MITH IENOYHBIM SIBIIIETCS] pACTBOP.

Hanucate ypaBHEHMSI peakuuid 3JIEKTPOJUTUYECKOW AMCCOLMALMM CIEAYIOIINX BELIECTB:
HoMnQy; CU(OH)Z; K>SO,

3aKOHYHUTH YpaBHEHHE PEAKIMU M HATIUCATDH TOJHOE U COKpalleHHOE HOHHBIe ypaBHeHus: Fe(OH)s
+ HNO; =

HammcaTp ypaBHEeHUS peakluy TUApOJIN3a B HOHHON U MOJIEKYISIpHOW (opMe TI0 1 crynenu
comeii Na,COs; AICls. Yka3zars xapakrep cpe/pl.

Kucnpim i menodnsim ssisieTcst pactBop ¢ pOH=12. Jloka3ate pacuerom H* u pH.

HancaTh ypaBHEHHS peakilnil dIEKTPONUTHYCCKON aucconnanuu cieayrommx Berrects: HCI;
Zn(OH)z; Cag(PO4)3

3aKOHYHUTH YpaBHEHUE PEAKIIMK U HAIKCATh TIOJTHOE U COKpallleHHOe HOHHbIe ypaBHeHus: CU(OH):
+ HSO4 =

KoHueHTpanus MOHOB THAPOKCHIA B pactBope paBHa 1072 monw/n. UeMy paBeH BOIOPOIHBIN
Moka3aTesib. KUCbIM HITH IETOYHBIM SIBIIIETCS] pacTBOpP?

Hanwucath ypaBHEHHS peakLuil 3IEKTPOIUTHUECKON AUCCOauny cienyonmx semects: HaBOs;
Cu(OH)2; Ba(NO3)2

3aKOHYHNTH ypaBHEHHE PEAKIMH M HAIKCATH TOJHOE U COKpalleHHOe HoHHbIe ypaBHeHus: CrCls
+ NaOH =

KoHI1eHTpanus MOHOB THAPOKCHIA B pacTBope pasHa 1072 Momb/i1. YeMy paBeH BOAOPOIHBINA
noka3zaTesb. KHuCIbIM UITH [IEI0YHBIM SBIISIETCS] pacTBOP?

3aKOHUYNTh YpaBHEHUE pEaKUWU M HamMcaTh IOJHOE M COKPAIlEHHOE HWOHHBIE YpaBHEHUS:
Cu(NOs3); + NaOH =

KoHIuEeHTpauss MOHOB TMIpPOKCHIa B pacTBope paBHa 10 momw/n. Uemy paBeH BOMOPOIHBIN
noka3aTesb. KUCIbIM HITH IETOYHBIM SIBIIIETCS] pacTBOP?

Kpumepuu oyenxu:

- OIIEHKA «OTJIMYHOY» BHICTABISETCS CTYJAEHTY, €CIIM BHIMOJIHEHBI 5 3aJaHIH U3 MATH...;
- OIIEHKa «XOPOIIIOY», ECJIN BHITIONHEHBI 4 3a/TaHUS.;

- OIICHKA «YHAOBJICTBOPUTCIBHOY = €CITH TP . .ueeneeneaneneeneaneneenennennanennannanns ;

- OLICHKA «HEYJIOBJICTBOPUTEIBHOY €CIIU MEHEE 3-X...............

Kaxnoe 3ananue coorserctByeT 1 6amny bPC mo aucnnmmge.



[IpoBepounas pabota 2 o pazaeny 2

«OcHOBHEIE 3aKOHOMEPHOCTH XUMHNYCCKUX HpCBpaH.[eHPIﬁ»

1. ITpu B3aumoIeHCTBUY Ta3000pa3HBIX CEpOBOIOpoaa 1 okcua yraepoaa (1\V) odbpasyrorcs
napsl BoJsl M cepoyriepoaa CSy(r). Hanuiure TepMOXMMHUYECKOE YpaBHEHUE TOW pEaKIlvH,
BBIYUCITUTE €€ TEIUIOBOM A(P(PEKT B CTAHAAPTHBIX YCIOBUSIX.

2. Beruncnute, CKOJIBbKO TEIJIOTHI BBIAECIUTCS NpU cropanuu 4,48 j1 3THiIeHa B CTaHJapTHBIX
YCIIOBUSIX.

3. Onpenenure KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIAEIUTCS MPU B3aUMOJEHCTBUM | MOJb
KaJIUs C BOJOW B CTAHAAPTHBIX YCIOBUSX.

4. PaccunTaiiTe KOJIUYECTBO TEIUIOTHI, KOTOPOE BBIJCIUTCS MPU CTOPAHUU: | JT MEeTaHAa.
5. PaccuuTaiiTe KOMMYECTBO TEIIOTHI, KOTOPOE BBIICIUTCS [IPH CTOPAHUU: 1 JI mporaHa.
6. Boruncrnre AG%os 17151 ClIETyIOIMX PEaKITHii:

2NaF(k) + Clao(r) = 2NaCl(x) + F2(r);

7. Berunciure AG9g U ClIETYIONIMX PEAKIINIA:

PbO2(x) + 2Zn(k) = Pb(x) + 2ZnO(k).

8. yKa)KI/ITe, KaKu€ 13 IIPUBCIACHHBIX peaKL{I/Iﬁ IIPOTCKAOT CaMOIIPOU3BOJIbHO U ABJIAIOTCA
9K30TCPMUUCCKHMHU B CTAHAAPTHBIX YCIIOBUAX!

2H202(x) = 2H20(x) + O2(r);

9. yKa)KI/ITe, KaKue U3 IMPUBCACHHBIX peaKI_II/II\/’I MMPOTCKAOT CAMOIIPONU3BOJIBHO U ABJIAIOTCSA
9K30TCPMUUCCKHMHU B CTAHAAPTHBIX YCIOBHUAX!

3Ha(r) + N2(r) = 2NH3(1);

10. VkaxuTe, Kakue U3 MPUBEJCHHBIX PEAKIMI MPOTEKAIOT CaMOIIPOU3BOJIBHO U SBJISIOTCS
HK30TEPMHUYECKUMU B CTAaHAAPTHBIX YCIOBUAX:

N204(r) = 2NO2(T).

11. Boruncnure, mpu Kakoi TeMIiepaType HauHeTCs JUCCOIMAIUs TIeHTaxaopuaa gocdopa,
npoTtexaromas no peakmn: PCls(r) = PCls(r) + Clz(r); AH% = 92,59 xJIx.

12. Onpenenvre BO3MOKHOCTH IMOTYYSHUS METaHa TI0 PEaKINH:
CO(r) + 3H2(t) = CH4(r) + H20(T) B cTaHIapTHBIX YCIOBUSX.

13. Omnpenenure, Mpu KaKoW TeMIepaType HAYHETCS peakius BoccraHoBieHus Fe3Os:
Fes30u(k) + CO(r) = 3FeO(x) + CO2(r); AH = 34,55 xJx.



14.Ilpn B3aumoneiictBuu 6,3 T xkeneza ¢ cepoil Bwimenuioch 11,31 kDK TemioThl.
Brruncnure temnory odpazoBanus cynbduna xenesa (FeS).

15. Onpeaenure BO3MOKHOCTh CaMOIPOM3BOJIbHOr0 nporekanus peakimu NHz(r) + HCI(r)
= NH4CI(r) npu 30°C.

16. Paccuuraiite, npu kakoil temmneparype, 1000°K wmmum 3000°K, BO3MOXHaA peakius
TiO2(x) + 2C(x) = Ti(x) + 2CO(r).

17.Ucxons w3 Bemmunn AGt98 COCJIMHEHUH, YYacTBYIOIIMX B PEAKIHH, OINPEICTUTE
BO3MOKHOCThH CaMOTIPOM3BOJILHOT'O IMTPOTEKAHUS PEAKIINH:

Al;03(kx) + 3S03(r) = Al2(SO4)3(k).

Kpumepuu oyenxu:

- OIICHKa «OTJIMYHO» BBICTABJISACTCA CTYACHTY, €CJIW BBINIOJHCHBI 5 SaI[aHI/Iﬁ n3 IIATH...;
- OIICHKa «XOpOouIO>», €CJIM BLITTIOJIHCHBI 4 3aJ1aHUs. |

- OLCHKA «YAOBJICTBOPUTECIBHOY» = €CIIU TPH..ceitiniiiitiiiiiiitatientaneneneannnens 5

- OI€HKa «HEYAOBJICTBOPUTEIIBHO)» €CJIM MCHEEC RE U

Kaxxnoe 3aganne cootBerctByet 1 6ammy bPC mo aucriumumne.



KoHTponbsHBIE BOTIPOCH 2 110 pa3aeity 2
«OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKHX MPEBPAICHHN.»

1.Hanucath MaTeMaTH4E€CKOE BhIpAXKEHUE 3aKOHA AEHCTBUS Macc ISl pEaKIUu .

a) 4Fe (tB.) + 30, <> 2Fe;03 (1B.);

0) N2+ 3H, <> 2NHs.

2.Ha ckombKo TpasycoB cieayeT IOBBICUTh TEMIEPaTypy, 9ToObI CKOPOCTh PeakIiuy Bo3pocia B 8 paz?
3.Hamucath BbIpaKeHHE KOHCTAHT PABHOBECHS PEaKIIUil:

a) 4Fe (1B.) + 302 > 2Fe,03(1B.) - Q;

6) N>+ 3H, <> 2NH3 + Q

Kyna cmecTutcs paBHOBecHeE B 3TUX PEAKINSIX IIPU YMEHBIIICHUH JABICHUS U TEMIIEPaTyPhI?

4. PaBHoBecue peakiun Ny + 3H, <> 2NH3 ycTraHoBHIIOCH TIpH ClIEAYIONUX KOHIICHTPAIMSX BEIECTB:
[N2] = 0,08 mouns/it; [H2] = 0,03 moss/m; [NHz] = 0,01 MoJ1b/71. BEIYUCIUTE KOHCTAHTY PaBHOBECHSI.

5.Hanucars MaTeEMaTHUECKOE BhIPAKEHUE 3aKOHA AEHCTBUS Mace ISl pEaKLUU:

a) CO2(r.) + C (1B.) > 2CO (1.);

6) CO2(r.)+ H2(r.) <> CO (r.) + H20 (map).

Kak n3meHuTcst CKopoCTh YKa3aHHBIX BBIIIE PEAaKUUN TPU YBEIUUCHUH JABJIECHUs B 2 pasza?

6.Bo CKOJBKO pa3 yBENIMUYUTCS CKOPOCTh PEaKIMH MpH yBEIMYCHMH Temieparypbl Ha 30°, ecnu
TeMnepaTypHbIii K03 dummeHT paBeH 3?7

7.Hamucarsp BBIPA’KCHUC KOHCTAHT PABHOBECUA peaKHHﬁ:

a) 2CO < CO,+ C (18.) - Q;

6) CO,+ Hy <> CO + H,0 (nap) - Q.

Kyna CMCCTHUTCA PaBHOBCCUC B OTUX PCAKIUAX ITPHU YBCINYCHUHN NABJICHUA U TeMnepaTprI?

8.Brruuciuth koHcTaHTy paBHOBecHs cucteMbl 2CO «» COz + C (TB.), €ClIK B COCTOSITHIH PaBHOBECHS
koHneHTparus [CO] = 0,04 mons/ir; kornerTpanus [CO2] = 0,05 monb/.

9.Hamucats MaTeMaTHYECKOE BBIPA’KCHHUEC 3aKOHA ,Z[eﬁCTBPIH MaccC JIs1 peakuu:
a) Ha(r.) + o (1) <> 2HI (r.);
6) 2Ha (1) + S (1B.) <> 2HS (T.).

Kak m3mMeHUTCS CKOPOCTh YKa3aHHBIX BHINIE PEAKIHUN, €CIU YBEIWMYNTh KOHIIGHTPAILUIO BOAOPOAA B 2
paza?

10.Bo ckonbko pa3 BO3pacTeT CKOPOCTh PEakLHUH MPU MOBBILICHUH TeMIlepaTypsl ¢ 25° 1o 45°, eciu
TeMIepaTypHbIi KO3pPUIHUEHT paBeH 37?



11.Hanucath BeIpa)k€HUE JJIsI KOHCTAHT PABHOBECHUS PEAKIUM:

a) Ha(r.) + I2(r.) & 2HI (1)) - Q;

0) 2H2 (1.) + S2(1B.) <> 2H3S (1).

Kak moBmmsieT moBbIIeHNE TEMITEpaTyphl Ha PaBHOBECHE CHCTEMEBI a)?

12.PaBHoBecue peakuuu H (r.) + 12(1.) <> 2HI (T.) ycTaHOBHIIOCH NpH CIIEAYIONIMX KOHIIEHTpanusx: [Hz]
= 0,01 moms/m; [l2] = 0,02 momns/m; [HI] = 0,02 Moa6/11. BRIMUCINTE KOHCTAHTY PABHOBECHSL.

13.Hammcats MaTeMaTHIECKOE BRIpAKCHIE 3aKOHA JCHCTBHSI MacC VIS PEaKITHH:

a) 3Hz(r.) + N2 (1.) © 2NH;s (1.);

6) H20 (map) + C (1B.) <> H2 (1.) + CO (1.).

Kak m3meHnTcst CKOpOoCTh yKa3aHHBIX BBIIIE PEAKIIHIA TTPH yBETMICHUN 00bheMa B 2 pa3a?

14.Ha cKOJNBKO TPalyCoB CJICIYET MOBLICUTH TEMIICPATYPY, YTOOBI CKOPOCTh PEAKIUK YBEJIUIHIach B 16
pa3? TemmeparypHblil K03 duIueHT paBeH 2.

15.PaBuoBecue peakmmu 3Hz (T.) + N2 (1.) <> 2NH3 (T.) ycTaHOBHIIOCH TIpH CIIEAYIONINX KOHIIEHTPAIHAIX
BemectB: [Hz] = 0,03 monw/m; [N2] = 0,08 mons/;; [NHz] = 0,01 monw/n. Berauciante KOHCTaHTY
pPaBHOBECHSI.

Kpumepuu oyenxu:

OL€HKa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIM BBIIIOJIHCHBI 5 38.,[[3.HPII>1 U3 IIATH...,
- OIICHKa «XOpOouIO>», €CJIM BLITTIOJIHCHBI 4 3aJ1aHUs. |

- OICHKA «YHOBJICTBOPHUTECIBHO» = CCIIM TPH ..ottt ittt i initenneaneanannns 5

- OI€HKa «HEYAOBJECTBOPUTEIIBHO» €CJIM MCHEE RE SO

Kaxnoe 3aganue cootBerctByer | 6amury BPC mo qucuumiune.
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KoHTponbsHEIE BOTIpOCH 3 110 pasaery 3
«PeakIroHHas CoCOOHOCTh BEILECTB.»

ATOM 37IeMeHTa COAEPIKUT 25 3NIeKTPOoHOB. HanumunTe 31eKTpoHHYI0 (OpPMYITy aToMa 3JIeMEeHTa
B HOPMaJIbHOM U BO30YJIEHHOM COCTOSIHUH.

CTpoeHre BaJICHTHBIX JJIEKTPOHOB aToma snementa 4s23d'. Hasosure snemeHT, Hanmuimmre
MOJIHYIO 3JICKTPOHHYIO ()OPMYITy, HA30BUTE NIEPUO]] U TPYIIY, B KOTOPOIl OH HAXOIUTCH.
Omnpenenuts THN CBA3M B COCIWHEHHH, yKa3aTh HamOosee 3JEKTPOOTPHLATENBHBIN AJIEMEHT
HsBOs, AlCls.

ATOM 3reMeHTa coJiepKuUT 33 31eKkTpoHOB. Hammimmre snekTpoHHyto (hopMyiTy aToMa 3JeMeHTa
B HOPMaJIbHOM U BO30YJIEHHOM COCTOSIHUH.

CTpoeHre BalleHTHBIX JJIEKTPOHOB aToma snemeHTa 30°4s?. Ha3oBHTe 3JIEMEHT, HANMIIMTE
MOJIHYIO 3JIEKTPOHHYIO0 (OPMyIly, Ha30BUTE NEPHUON U TPYMIly, B KOTOPOH OH HAXOIHUTCH.
CocraBbTe (hOpMYIy BBICILIETO OKCHJIA.

HanumuTe >ektponnyro Gopmyny nona Ni?, S

Omnpenenuts THN CBA3M B COCAMHEHMH, yKa3aTh HauOojee 3JIeKTPOOTPHLATENBHBINA 3JIEMEHT
H2S0O3, KOH.

ATOM 3JIeMeHTa COJIEPKUT 15 3ekTpoHOB. Hamuimure 3nekTpoHHyto (opMysy aToMa 3JIeMEHTa
B HOPMaJIbHOM U BO30YXIEHHOM COCTOSIHUH.

CTpoeHME BalCHTHBIX DJIEKTPOHOB aToMa »jieMeHTa 55°5p°. Ha30BUTe SIE€MEHT, HAIUIINTE
MOJIHYIO 3JICKTPOHHYIO (hOpMYIly, HA30BHTE IMEPHOJA W TPYIMIy, B KOTOPOW OH HAaXOIUTCS.
CocraBbTe (hOpMYITy BBICILIETO OKCH/IA.

Hanummre snektponHyio Gopmysty nona Fe?, Cl-

Omnpenenuts THN CBS3M B COCIWHEHUH, yKa3aTh HawOoiee 3JIeKTPOOTPHLATENBHBIN AJIEMEHT
HCIO4, MgSO..

ATtoMm amemenTa cofiepKuT 20 31eKkTpoHOB. Hammmmre snekTpoHHyto (hopMyITy aToMa 3JIeMeHTa
B HOPMaJIbHOM U BO30YXAEHHOM COCTOSIHUH.

CTpoeHre BalleHTHBIX DJJIEKTPOHOB aToma 3ieMeHTa 4s24p*. Ha3oBHWTe 3JIEMEHT, HANMIIHTE
MOJIHYIO 3JIEKTPOHHYIO (OPMyIly, Ha30BUTE NEPHUON M TPYIMIly, B KOTOPOH OH HAXOIHUTCH.
VYKaxuTe MeTajul WId HEMETal.

Omnpenenuts THN CBS3M B COCIMHEHUH, yKa3aTh Hawboiee 3JIEKTPOOTPHLATENBHBIN AJIEMEHT
H2S0s, K2CO:s.

ATOM 371eMeHTa COEPKUT 35 31eKTpoHOoB. HanummunTe 31ekTpoHHYI0 OpMYITy aToMa 3JIeMEeHTa
B HOPMAJIBHOM U BO30YXJI€HHOM COCTOSTHHUH.

Hanummre snektponnyio Gopmyity uona F, Bi®*

Omnpenenuts THN CBA3M B COCIMHEHMH, yKa3aTh HauOosee 3JeKTPOOTPHLATENBHBIN JIEMEHT
HNOs, Ba(OH)z.

AToM 351eMeHTa coJiepKUT 17 31ekTpoHOoB. Hanuiure snexkTpoHHyto opMysy aToMa 3JIeMEeHTa
B HOPMAJIBHOM U BO30YX€HHOM COCTOSTHHUH.

Hanummre sektponHyio Gopmysty nona Al*3, P2

Omnpenenuts THN CBS3M B COEIWHEHUH, yKa3aTh HawOoiee 3JIEKTPOOTPHUIATENBHBIN AJIEMEHT
NaNOs, KCI.

ATOM 371eMeHTa coepkuT 21 anextpon. Hanumute s5ekTpoHHyo GpopMyity aToma 3JIeMeHTa B
HOPMAaJIbHOM U BO30Y>KAE€HHOM COCTOSIHUH.

Omnpenenuts THN CBS3M B COCIMHEHUH, yKa3aTh HawOoiee 3JeKTPOOTPHUIATENBHBIN AJIEMEHT
CaSiOs, Fe(OH)s,

Kpumepuu oyenxu:

OIICHKA «OTJIMYHO» BBICTABIACTCA CTYACHTY, €CJIM BBIIIOJIHCHBL 5 3a,HaHPII>i U3 IIATH...;
OIICHKA «XOpOoIl0», €CJIN BbIITOJHCHbI 4 3aJlaHusl. ;

OIICHKA «YAOBJICTBOPUTCIBHOY» =~ CCHIH TPH...coneieiit ittt neeeneannes 5
OLICHKA «HCYAOBJICTBOPHUTCIBHO» €CJIN MCHEC 3- X

Kaxnoe 3amanue coorserctByeT 1 6amny bPC mo qucnummae.



[IpoBepounas padora 3 mo pasaery 3

«PeaknnoHHas crrocOOHOCTH BEIECTB.)

1. Omnpenenute cTeneHb OKUCICHUS HOMA B CIACTYIONINX COCTUHEHUSX:
KJ;  HJO4 J0s; HIO HJ.

2. YKa)KI/ITe, B KaKOM U3 MPOLCCCOB NPOUCXOAUT OKUCJIICHUEC, 4 B KAKOM BOCCTAHOBJICHHUEC!

KMnO; — MnO;; Sn?*  —  Sn*; 2Fe —  Fey0s.

3. Kakue u3 IMPUBEACHHBIX HUXE BCUICCTB MOT'YT OBITH TOJIBKO OKHUCIIUTCIIIMHU, TOJIBKO BOCCTAaHOBUTCIIAMUA
WJIN NPOABIIAIOT U OKUCIUTEIBHBIC U BOCCTAHOBUTCIIBHBIC CBOMCTBA:

C; NaS; KMnOs HNO2 H.SO..
4.0npenenuTe CTEIICHb OKUCIICHUS BUCMYTa B CIEAYIOIINX COEAUHEHUAX
Bi.Ss; BI(OH)s, Bi,Os; BI(N03)3
S.VKa)KI/ITC, B KaKOM U3 MPOLCCCOB NPOUCXOAUT OKHUCJICHUEC, 4 B KAKOM BOCCTAHOBJICHHUEC!

HS — HzSO4; Cr3* — (CI‘Oz)'; Pb02 — Pb#,

6.Kakue n3 IMPUBCIACHHBIX HMKE BEIIECTB MOT'YT OBITh TOIIBKO OKHUCIIMTCIISIMHU, TOJIBKO BOCCTaAHOBUTCIIIMHA
HJIU NPOABIIAIOT U OKUCIUTEIBHBIC U BOCCTAHOBUTCIILHBIC CBOMCTBA:

HCI; K,Cr,07; Zn; H,COs; NHa.
7.0npenenuTe CTENEeHb OKUCICHUS CEPHI B CICITYIONTNX COCAMHCHHSIX:

H.S; NaSOs SOz H2S:03 K2SO:s.

8. yKa)KHTe, B KaKOM U3 MPOLCCCOB NPOUCXOAUT OKUCIICHUEC, 4 B KAKOM BOCCTAHOBJICHHUC!

C — CO;; (NOs)y — (NHs)': MoO; — Mo,

9. Kakue u3 MMPUBEACHHBIX HUXKC BEIICCTB MOTYT OBITH TOJIBKO OKHCJIIUTCIIAMHU, TOJIBKO BOCCTAaHOBUTCIIAMHU
WJIN IIPOSABIIAIOT U OKUCIHUTCIBHBIC 1 BOCCTAHOBUTCIIBHBIC CBOICTBA:

HaMnOy; MnOg; KMnOQOy; Mn.0O-

10.OnpenenuTe cTENeHb OKUCIEHHUS OJIOBA B CIEAYIOIINX COeINHEHHIX:

SnCls;;  SnS; Sn(OH)2 ;  Sn(SOy)..

11. yKa)KHTe, B KaKOM U3 MPOLCCCOB NPOUCXOAUT OKUCIICHUC, 4 B KAKOM BOCCTAHOBJICHHUC!
J, — 2HJ X Na22n02 — Zn2+ X NH3 — HNO3.

12. Kakue wu3 MMPUBCACHHBIX HWXKE BCEIICCTB MOI'YyT OBITH  TOJIBKO OKHCIIMTCIIAMU,

TOJIBKO
BOCCTaAHOBUTCIISIMU WJIN MTPOABIIAIOT U OKUCIIUTCIIbHBIE U BOCCTAHOBUTCIILHBIC CBOMCTBA:

Na,S: KyCrOs; HBr;  H»SOs;; KMnOs.

13.0npenenHTe CTCIICHb OKHCJICHUA 6p0Ma B CIICAYIOHMINX COCANHCHUAX !



HBrO;; KBr; HBrOs ; HBrO.
14. YxaxuTe, B KAKOM U3 MPOIIECCOB MPOUCXOUT OKUCIICHHUE, & B KAKOM BOCCTaHOBJICHHE:
Bi** — Bi; NO — NOgz; HsS — S
15. Ykaxwurte, B KAKOM U3 MPOLIECCOB MPOUCXOAUT OKUCIIEHHE, & B KAKOM BOCCTAHOBJIEHHUE:
S — HySOy4; AS,S3 —  2H3As0;s ; 2HY — Ho.

16. Kakue wu3 MNPUBCACHHBIX HWIKE BCHICCTB MOIYT OBITH  TOJBKO OKHUCIIUTCIIAMH, TOJBKO
BOCCTAaHOBHUTEIIAMU WA ITPOABIIAIOT U OKHUCIIUTCIIbHBIE U BOCCTAHOBUTCIILHBIC CBOMCTBA:

Zn; H.S;  PbOy; KCIOs;;  Fe.
17.0npenenure cTeneHb OKACICHAS XpPOMa B CIEIYIOIINX COeTNHEHHSX:
Cr,0s3; CrCl;; CrO ; BaCrO4 CrOs.
18. YKamlee, B KaKOM U3 MMPOLCCCOB NPOUCXOAUT OKHUCJIICHUEC, 4 B KAKOM BOCCTAHOBJICHUEC:
Cl — (Clo); Cl, — 2HCI; P — (PO,

19. Kakue wu3 IMPUBECACHHBIX HIDKE BEIIECTB MOTYT OBITH  TOJBKO OKHCIUTCIIAMH, TOJBKO
BOCCTAHOBUTCIISIMU WJIN MTPOABIIAIOT U OKUCIIUTCIIbHBIE U BOCCTAHOBUTCIILHBIC CBOMCTBA:

HNOs;  N20; NHs;  HNO..
20.0Onpenenute creneHb OKACIeHNS (hocdopa B CISTYIOIMNX COSTUHEHUIX:

PH3; PzOs; PC|5 ; PBF3; H3POs,.

Kpumepuu oyenxu:

- OIICHKA «OTJIUYHO» BBICTABJIACTCA CTYACHTY, €CJIN BbIIIOJHCHBI 5 SaI[aHI/Iﬁ U3 IIATH...;
- OIICHKA «XOpOoIllI0», €CJIIN BbIIIOJHCHbI 4 3aJlaHusl. ;

- OIICHKA «YAOBJICTBOPUTCIBHO» =~ CCIIM TPH..coneieiitiiiiii it neenneaannes 5

- OLICHKA «HCYAOBJICTBOPHUTCIBbHO» €CJIN MCHECC R SO

Kaxnoe 3amanue coorserctByeT 1 6amry bPC mo nucnummae.



[TpoBepounas padota 4 o pazaeny 4 « XuMus 3JIEMEHTOB.»

VKaKUTE KOMILIEKCO0OPa30BaTelh, JIUTAH/IBI, KOOPIHHAIIMOHHOE YKCIIO, BHYTPEHHIO U BHEITHIOKO
chepy KoMILIEKCHOTO coeaunenust. Onpenenute 3apsia komriekcooopasosarens. [ CU(NH3)4]SO.

N

10.

11.
12.

13.

14.
15.

16.

17.
18.

19.

20.
21.

22.

Hamumure ypaBHEHHs TMEPBUYHOH W BTOPUYHOW JMCCOIMAIMHA KOMIUIEKCHOTO COCTUHCHHS:
Nag [Zn(SO4)4]

Hanummure BbIpaskeHHE U1l KOHCTAHTBI HeCTOMKOCTH KoMIuiekcHoro noHa: [CA(NH,)4]%

VKaKHTE KOMIUIEKCOOOPa30BaTeb, JTUTaH Ibl, KOOPJHHAIIMOHHOE YHCIIO, BHYTPEHHIOK U BHEIITHIOK
chepy KOMIUTEKCHOTO coefunerus. Onpeaenure 3apsia kommmiekcooopazosareast.  Ks[Ag(S203),]
Hanwmre ypaBHEHHsS TNEPBHYHOW W BTOPUYHOM JHUCCOIMAIIMN KOMIUICKCHOTO COCIHHEHUS:
[Hg(NHa).]Cl,

Hanumure BBIpaKeHHE 1 KOHCTAHTHI HECTOMKOCTH KOMILTEKCHOro HoHa: [PtCle]*

VYKakHuTe KOMILIEKCOOOpa30BaTeb, TUTaH Ibl, KOOPAUHAIMOHHOE YHCII0, BHYTPEHHIOIO U BHEIITHIOKO

cdepy KoMILIeKCHOTO coeuHeHus. OnpeienuTe 3apsij] KOMILICKCO00pa3oBaTers. Ks [PtCIe]
Hanumnre ypaBHeHHs EPBUYHON M BTOPHYHON AMCCOLMALNN KOMIUIEKCHOTO COCIUHEHMS U JaliTe
Ha3BaHHE KOMIJIEKCHOMY COETUHEHHIO: [FE(Hzo)s]C|3
Hanumure BBIpaKeHHE IS KOHCTAHTHI HECTOMKOCTH KOMIUTEKCHOro HoHa: [Cr(OH),]*
VYKaKUTe KOMIUIEKCOOOpa30BaTeb, TUTaH/Ibl, KOOPJHHAIMOHHOE YHCIIO, BHYTPEHHIOIO U BHEIITHIOKO
chepy KomIuieKcHOTOo coenuHerns. Onpenennte 3aps KoMmruiekcoodpaszosarens. Ka [Cu(CN)4]
Hanumure ypaBHEeHUs IEPBUYHON U BTOPUYHOM JUCCOLMALIMY KOMIUIEKCHOIO COEIMHEHMSI U JalTe
Ha3BaHHe KoMIuieKcHoMy coemunermio: [ Cr(NHs)a]Cls
Hanuiute BHIPaKEHHE TS KOHCTAHTBI HECTOMKOCTH KOMIIekcHoro nona: [Fe(CN)s]*
VYkaxkuTe KOMITIEKCOO0pa3oBaTelb, TUTaH b, KOOPIAUHALMOHHOE YHCIIO, BHYTPEHHIOIO U BHEIIHIOKO
chepy KOMILIEKCHOro coeauHenns. Onpenenute 3aps Kommiekcoodpazosarenst. [Co(NHs)s|Cla
Hanumure ypaBHEHWS NEpBUYHONW W BTOPHUYHOW IMCCOLMAIMK KOMILIEKCHOTO coenuHenus: Ka
[Cr(CN)¢]
Hanummure BBIpaKeHHE 1S KOHCTAHTHI HECTOMKOCTH KOMIUIeKCHOro oHa: [Fe(NHa)s]?*
VKaKUTe KOMIUIEKCOOOpa30BaTeb, TUTaH/Ibl, KOOPJHHAIMOHHOE YHCIIO, BHYTPEHHIOIO U BHEIITHIOKO
chepy KoMIUIeKCHOTO coemuHeHus. OnpeaenuTe 3apsy] KoMiiekcooopasorarens. Ka [Zn(OH)4].
Hammmmre ypaBHeHHs TNEpBUYHOM W BTOPUYHOW HMCCOLMAIMMA KOMIUIEKCHOTO COCIUHEHHMS:
[Ni(NHz)4]Cl>
Hanummure BEIpaKeHHE IS KOHCTAHTBI HECTOMKOCTH KoMIuTeKkcHoro nona: [CU(CN)4]?
VYKaKUTe KOMIUIEKCOOOpa30BaTeb, JIUTaH/Ibl, KOOPIHHAIIMOHHOE YMCII0, BHYTPEHHIOIO U BHELTHIOKO
cdepy KOMIIEKCHOro coequHeHus. OnpenennTe 3apsi KOMIUIEKCO0Opa3oBaTelsl. K4[Ni(CN)5]
Hamumure ypaBHEHHsS INEPBUYHOM M BTOPUYHOM JIHMCCOLMALMU KOMIUIEKCHOIO COEJUHEHUS:
K2[CoCl.]
Hanmire BepakeHHe U1l KOHCTAHTBI HECTOMKOCTH KOMIUIEKCHOTO HOHA: [Be(H20)4] 2
VYkaxknTe KOMITIEKCOO0pa3oBaTelb, TUTaH b, KOOPIAUHAIMOHHOE YUCIIO, BHYTPEHHIOIO U BHEIITHIOKO
cdepy KoMIUIeKCHOTO coequHeHus. Onpenenure 3apsa KoMIulekcooOpasoBarerns. JlaiiTe Ha3BaHue
KOMIUIEKCHOMY CO€ANHEHHUIO. Ko[PtCls]
Harnmmire ypaBHeHUs HEPBUYHON M BTOPUYHON TUCCOLMAIIMH KOMIUIEKCHOTO COJIMHEHHUS U J1aiiTe
Ha3BaHHE KOMILJICKCHOMY COEIUHEHUIO: [CO(H20)4]C|2

Kpumepuu oyenxu:

- OIICHKA «OTJIMYHO» BBICTABIACTCA CTYACHTY, €CJIM BbIIIOJHCHBI 5 3aHaHI/II71 U3 IIATH...;
- OIICHKa «XOpOoIlo», €CJIN BbIIIOJHCHbI 4 3aJlaHusl. ;

- OIICHKA «YAOBJICTBOPUTCIBHO» =~ €CIIH TPH...ccvneiriitiiiiiiiiiiiiiiieneataeannes 5

- OLICHKA «HCYAOBJICTBOPUTCIBbHO» €CJIN MCHECC 3- X

Kaxnoe 3amanne coorBerctByeT 1 6amny bPC nmo nqucunmnnmne.



KonTponsHble Bonpocs! 4 1o pazaeny 4
«XUMHUS HIEMEHTOBY

1. Yem onpeaensercs NpUHAAIEKHOCTD JIEMEHTOB K CEMEICTBY S-3JIEMEHTOB?
2. Kakue cTreneHu OKUCIEHHsI MOTYT IPOSIBIATh S-3JIEMEHThI?

3 Tlouemy pans UIETOYHO3EMEIBHBIX METAJUIOB 0Oojiee XapakTepHO OOpa3oBaHUE
KOMIUIEKCHBIX COCTUHEHUM, YeM TSI ISTTOYHBIX?

4. ITouemy JIUTUI TIPOSBISAET OOJIBIIOE CXOJCTBO B CBOMCTBAaX C MaruHuem?

5. IlovyeMy mIeIOYHBIC W IIEIOYHO3EMETbHBIC METAJUIBI 00JIee CKIIOHHBI K 00pa3oBaHHIO
KaTHOHOB?

6. Kakue xucimopogHbie COCTMHEHHS OOPa3yroTCs MPH FOPEHHH IIEIOYHBIX METAJIOB B
Kuciopozae?

7. HO‘-IGMy AJi1 CJIOYHO3CMCIIBHBIX 3JICMCHTOB IMPAKTUYCCKHU HEBO3MOKHO ITOJYUCHUC
OTPHULATCIBbHO 3apsAKCHHBIX HOHOB?

8. Yem oTimuaeTcsl MOBEIEHUE IIEIOUYHBIX METAJIOB B BOJE OT IMMOBEIACHUSA B KUIKOM
aMMuaxe?

9. Uem omnpenenseTcs NPUHAUIEKHOCTb AIEMEHTOB K CEMEMCTBY P-3J1EMEHTOB?
10. Kakue cTeneHu OKUCIEHUsI MOTYT HPOSIBIATh P-3JIEMEHTHI?

11. IIpokoMMeHTHpYITE M3MEHEHHS] aTOMHBIX PaJUYyCOB Yy 3JIEMEHTOB CEMEHCTBA IIO
IpyMIe v 1o nepuoay.

12. KakoB xapakrep cBsi3ell, 00pa3yeMbIX aTOMaMU HEMETAJVIOB B UX COEAMHEHUSAX ?
13. KakoBbI cr1ocoObl MOJTy4yeHHsI HEMETAIOB?

14. TIpokoMMeHTUPYHTE OOIIME XUMHUYECKUE CBOWCTBA, MPOSBISEMbIE HEMETAUIAMU P-
CeMeNcTBa.

15. Yewm ompeaensiercs: IPUHAIICKHOCTb JIEMEHTOB K CeMEUCTBY d-371eMeHTOB?
16. Kakue cTerneHn OKUCICHHS MOTYT MPOSIBISITH d-21eMEeHThI?

17. IIpoKOMMEHTHpPYWTE H3MEHEHHUS aTOMHBIX PaJuyCOB y JJIEMEHTOB CEMENCTBA IO
TPYIIIE U 110 IIEPUOLY.

18. KakoB xapakTtep cBsi3eid, 00pa3zyeMbIX aTOMaMU METAJIJIOB B X COSAMHEHUSX ?

19. TIpokoMMeHTHpY#TE OOIIHE XUMHYECKHE CBOWMCTBA, MPOsBiseMble MeTtamiamu d -
ceMencTBa

Kpumepuu oyenxu:

OIICHKA «OTJINYHO» BBICTABJIACTCA CTYACHTY, €CJIN BBIITIOJITHCHBI 5 3a)IaHI/II71 n3 IIATH...,
OIICHKA «XOpOolI0», CCJIN BBIITIOJIHCHBI 4 3aJaHUA.

OICHKA «YAOBJICTBOPUTCIIBHO» = €CIIU TPH ..ottt it ieii e aaaaas )

- OII€CHKAa «HCYAOBJICTBOPUTECIBHO» €CJIM MCHEC 3- X

Kaxnoe 3amanue coorBetctByet 1 6ammy BPC no gucnumnnune.



IIpoMeKYyTOYHBIN KOHTPOJIb
Cnucox 60npocog 0111 n0020moeKu K IK3AMeHy

[Ipenmer xumun. OCHOBHBIE OHATHS U 3aKOHBI XUMUH.

ATOMHO — MOJIEKYJISIDHOE YUEHHE.

PacueT MossipHOM MacChl KUCIIOT, COJIE U OCHOBaHMI.

Knaccel HeopraHnueckux coeTMHEHUH.

Howmenknarypa, noigy4ueHue 1 XUMHYECKHE CBOHCTBA OKCHIOB.

Homenknarypa, noiayueHue 1 XAMHYECKHE CBOHCTBA KUCIIOT.

HomeHnkinatypa, mosny4eHue 1 XUMHUYECKUE CBOMCTBA OCHOBAHUM.

HomeHnkinatypa, noyyueHue 1 XUMHUYECKUE CBOMCTBA COJIEH.

CoBpeMeHHast TEOpHs CTPOCHUS aTOMA.

0. Mocrynatet bopa.

1. IlnanerapHas 1 KBAaHTOBO-MEXaHUYECKasi MOJEIb CTPOCHHUS aTOMA.

12. KBaHTOBBIE UHCIA.

13. [oreHnman MOHM3AMH W DHEPTHS CPOJACTBA K 3JIEKTPOHY. VX HM3MeHeHHWe Mo TpynmnaM U
HEepUOJAM.

14. MeTanmu4HOCTh U HEMETAIUIMYHOCTD. VI3MeHeHHne 3TUX CBOKCTB IO MEPUOaM U TPYIINaM.
15. [punnun [Maynu u 3anper [Taymu.

16. Ommcanue 3MeKTPOHHON CTPYKTYPHI HA0OPOM KBAaHTOBBIX YHCEL.

17. llepunomnueckwii 3akoH /. 1. MeHieneeBa B cBeTe CTPOCHHUS aTOMa.

18. CrpykTypa nepruouuecKoil CUCTEMBI.

19. IlepnoUIHOCTD CBOMCTB XMMHUYECKUX IIEMEHTOB.

20. Ha mpumepe mienouHbsix mMetaimioB (1 rp.) oObsICHHTE, KaK M3MEHSETCS CTPOEHHE aToMa H
CBOMCTBA JIEMEHTOB.

21. Ha npumepe ramoreroB (7 rp.) oOBSICHUTE, KaK W3MEHSETCS CTPOCHHE aToMa M CBOMCTBa
3JIEMEHTOB.

22. Ha mpumepe snemeHToB 3 U 4 mepuoaa OOBSCHHUTE, KaK W3MEHSIETCS CTPOCHUE aroMa H
CBOMCTBA JIEMEHTOB.

23. DIeKTpOOTPULATENbHOCTh, BAIEHTHOCTD, CTEIICHb OKHCIICHUSI.

24. ®u3nveckuii CMbICIT KBAHTOBBIX YMCE U MX HU(POBBIX 3HAYCHUI

25. TIpasuno KiteykoBCKOTO U MOTydeHHE SHEPreTHIeckoro psina KieukoBckoro.

26. IlpaBuia KBaHTOBOI MEXaHUKH.

27. 1lpyHUIMI MUHMMYMa 3HEPTHH U PaBUiIO XyHAA.

28. Tunbl XUMHYECKHX CBS3CH.

29. OcHOBHBIE XapaKTEPUCTUKH XHMHUYECKON CBSI3H.

30. Monnas cBsi3b. XapakTepucTUKU. [IpuBecTy npuMepbl COETMHEHUH C TaHHBIM THIIOM CBSI3H.
31. BogopoaHas CBsI3b, €€ XapaKTepUCTUKU.

32. KoBaeHTHEBII THII CBSI3H, €€ CBOMCTBA U THIIHI.

33. OcHOBHBIE MOHATHS XMMUYECKOH TEPMOJMHAMHUKH.

34. TloHATHE SHTANBITHN.

35. 3axoH ['ecca.

36. TToHsITHE SHTPOINY.

37. Dueprus I'nboca.

38. TloHsTHE CKOPOCTH XUMHYECKON PEaKIHH.

39. dakTopsl, BIUSIOIINE HA CKOPOCTh XUMHUECKON PEaKITHH.

40. 3aKkoH JeMCTBYIOUIMX MACcC Il TOMOT'€HHBIX PEaKLUi.

41. 3aKkoH NeMCTBYIOLINX MACC I T€TEPOTeHHBIX PEaKIHi.

42. XuMHU4YecKoe paBHOBECHE.

43. Ipuauun Jle [larense.

44. KoHcTaHTa XMMAYECKOr0 paBHOBecHsl. [IprBecTH mpuMeps! IIsi TOMOTE€HHBIX M T€TEPOr€HHBIX
CHUCTEM.

45. KoHCTaHTa CKOPOCTH PEAKIINU.

46. BiusgHue Temreparypsl Ha CKOpOCTh XUMHU4ecKoil peakuuu. [IpaBuno Bant ['odda.

47. Karanm3 u KaTtajan3aTopshl.

RBROONoO~wWNE



48. dDaxTOpHI, BIUIONINE HA CMEIICHNE XMMHUUECKOTO PABHOBECHSI.

49. Ynpasnenue ruapoian3oM. Pomb rugponusa B mporeccax KH3HEACSTeTbHOCTH.

50. T'uaponu3 coneii. Buapl ruaponmsa.

51. BnusiHMe pa3nuuHbIX (HaKTOPOB HAa THAPOIIU3 CONEH.

52. Mucconuanus Boabl. IoHHOE paBHOBECHE BOJIBI.

53. BomopoHblii mokas3aresib.

54. Tlonsitue o pacTBopax. PacTBOpuMOCTh BElIECTB.

55. Knaccudukamnust pacCTBOPOB. pOJIb pACTBOPOB.

56. Poib 371€KTPOIHUTOB B IIpoLeccax KU3HEACATEILHOCTH.

57. CriocoObI BEIpaKCHHS KOHIICHTPAIIMA PACTBOPOB.

58. Teopus snexTponuTHueckoil mucconmanuu. CuUibHbIE W Ca0ble MEKTPONUTH. CTeneHb
JMCCOLUALHH.

59. OOpatumble 1 HeOOpPAaTUMBIE PEAKIIMU B PACTBOPaX 3JEKTPOIHUTOB.

60. OcHOBHBIE TIOJOXKEHUS TEOPHUHU DIEKTPOIUTUICCKON AUCCOLUALINH.

61. Kitaccel HeOpraHMYECKUX COSTMHEHHH € MTO3UIINH TEOPHHU AIEKTPOIUTHUECKOH ANCCONNANINT.
62. OKHCIUTENTLHO-BOCCTAHOBUTENBHBIC peakiii. OCHOBHBIC TIOHSATHSL.

63. Okucienue u BoccTaHoBIeHHE. [IprBecTH MpUMeEpEI.

64. llpuBenuTe MpUMEPHI OKUCITUTENEH 1 BOcCTaHOBUTeNeH. OOBsICHHTE.

65. Ilopsmok ypaBauBanust OBP. Meton snekTpoHHOTO O6anaHca.

66. Knaccuduxamus OBP.

67. KommnekcHble coenunenus. [Ipupoma XuMuueckol CBsI3M B KOMILIEKCHBIX COCTMHEHUSIX.

68. KoopaunarmonHas Teopus Bepaepa. CTpoeHHE KOMILIEKCOB.

69. Juccomnuanus KOMIUIEKCHBIX coeauHeHuii. Komncranta HecToiikoctu. KoncTaHTa
YCTOMUYUBOCTU KOMIUIEKCOB.

70. HoMeHkIaTypa KOMIUIEKCHBIX COSTUHEHHIA 1 X KJIacCU(DUKAIIHA.

71. Xumust OWOTEHHBIX 3NeMeHTOB. Knaccumuranmmm XUMHYECKAX OJIEMEHTOB C TMO3UIIHA
onosorum.

72. PacnpocTpaHEHHOCTh XUMHUYECKUX DJIEMEHTOB B IIPHUPO/IE.

73. buoreHHbIE 371€MEHTBHI.

74. Buonornveckasi pojib XUMUYECKHX DJIEMEHTOB B OPTaHU3ME.

75. 3aKOHOMEpHOCTH pacrpeesieHHss OMOTEHHBIX JJIEMEHTOB B IEPHOANYECKOi cucreme. Ha
npumepe 4 rpymnmnsl.

76. O61was XxapakTepUCTHKa OMOTEHHBIX S-3JIEMEHTOB.

77. Bonopoa. Ero coenuuenusi. XuMU4eCKre CBOMCTBA U OMOJIOTUYECKAs POJIb.

78. Boga. Ctpoenue MonieKysbl. XUMHUECKHE CBOUCTBA. bruosorndeckas pois.

79. Kanwmii u Hatpuii. Ux coennHeHns. XMMUYECKHE CBOMCTBA U OMOIIOTHYECKast POITb.

80. Kanbruit u marauii. Ix coenunenuns. XMMHYECKUE CBOMCTBA U OMOJIOrHYECKas POJIb.

81. OO01mas xapakTepucTHKa OMOTEHHBIX P-3JIEMEHTOB.

82. Yrnepon u kpemuuit. MIx coequaenus. XMMU4YeCKHEe CBOMCTBA 1 OMOIOTHYECKas pOJib.

83. Aot u dochop. Ux coenunenuns. XMMUYECKHE CBOMCTBA U OMOJIOTHYECKAst POJIb.

84. Kucnopon u cepa. Ux coequHenns. XMMUUECKHUE CBOWCTBA M OMOJIOTHYECKAs POJIb.

85. T'asorensl. Ux coeannenuns. XMMUYECKUE CBOMCTBA U OMOJIOTHYECKAsT POJIb.

86. OO6as xapakTeprCTHKa OMOTeHHBIX d-2JIEMEHTOB.

87. «Meranibl XU3HU» Ha TPUMEPE MHUKPOAJIEMEHTOB MOOOYHBIX MOATPYI IMEPUOTUIECKON
cUCcTeMbl. XUMHUYECKHE CBOWCTBA M OMOJIOrHYecKas polb.

88. Menp 1 nuHK. XMMHYECKHE CBOMCTBA U OMOJIOTHYECKAsT POJIb.

89. Kenes3o u kob6anpT. XMMUYECKUE CBOWCTBA U OMOJIOTHYECKAs! POJIb.

90. Monnbaen u Maprasen. XUMUYECKUE CBOMCTBA U OMOJIOTHYECKASI POJIb.

TunmoBbIe 3aJaHUS K IK3aMeHAIIMOHHbIM oujieraM mo XUMHH

91. Onpenenuth 4MCIO MOJL B HaBeCKe (X T') BEIIECTBA.

92. Pacyer MONSIpHON MacChl KHCJIOT, COJIEd U OCHOBAaHUM; OKHUCIUTENEH 1 BOCCTAHOBUTEIICH.
93. lpeppainiennss  Heopranmdeckux  coeauHenuit. (Tema  «Kiaccel — HeOpraHW4eCKHX
COCIMHEHMIT»): A pi| —B» e e C



94. HomeHknaTypa, MoJly4YeHne ¥ XHMUYECKHE CBOMCTBA OKCHJIOB.

95. HomeHkIaTypa, MoJrydeHHe ¥ XHMUYECKHE CBOMCTBA KHCIIOT.

96. Homenknatypa, mosiy4yeHne 1 XUMHUUECKUE CBOMCTBA OCHOBAHUH.

97. HomenknaTypa, mojly4YeHne 1 XUMHUIECKHE CBOMCTBA COJEH.

98. YMeTh mucaTh W YpaBHUBaTh XUMHYECCKHE DPEAKIUH B3aWMOJICHCTBUII MOHOOOMEHHBIX H
OKHCIIATEIEHO-BOCCTAHOBUTENFHBIX PEaKIIN.

99. YMeTh mmcaTh CTPOGHHE aToMa B OCHOBHOM M BO30YKICHHOM COCTOSHHH, UCXOIS W3
nonoxkeHus: B llepnomnueckoir cucreme. OOBACHATH BAJICHTHOCTh W CTENEHb OKHCIICHUS
JIIEMEHTA.

100. JlaBaTb XapakTepPHCTUKY TPYIIIbI, OATPYIIIEI, IEPUOJIA.

101. IloTeHuman MOHW3ALMH M SHEPTHS CPOJCTBA K AIIEKTPOHY. VX M3MEHeHue 1o rpyninam U
TIEPHOIAM.

102. MeTaJIMYHOCTH U HEMETAJUIMYHOCTh. VI3MEHEeHHe 3THX CBOMCTB 10 MEPUOIaM U TPYIIIaM.
103. Omnucanue 37EKTPOHHON CTPYKTYPbl HAOOPOM KBaHTOBBIX YHCEIL.

104. IlepuHoaUYHOCTH CBOMCTB XMMHUYECKUX JIEMEHTOB.

105. Ha npumepe MeTaimioB (JIF000 TpyMIbl) OOBICHUTE, KAK H3MEHSETCS CTPOCHHE aTOMa U
CBOMCTBA JIEMEHTOB.

106. Ha mpumepe HeMeTaInIOB (J1F000H TPyMITBI) OOBSICHUTE, KaK M3MEHSIETCS CTPOCHUE aTOMa
U CBOICTBA 3JIEMEHTOB.

107.  DneKTpoOTPHUIATEILHOCTD, BAICHTHOCTh, CTEIICHh OKUCIICHUS.

108. VYMerh paccuuTHIBATH THUIBI XHMHYECKHUX CBS3eH 1O TaOJUIlC OTHOCHTEIBHBIX
AIIEKTPOOTPHULIATENNEHOCTEH dNeMeHTOoB (110 [lonmHry).

109.  YmMeTb TpakToBaTh MOHATUE U 3HAUCHHS DHTAIBITUH, SHTPOIIHH.

110.  Pacuetsl no 3akony I'ecca.

111.  PacueTsl O 3aKOHY AEHCTBYIOIIMX MacC AJISI TOMOTEHHBIX PEaKITHA.

112.  Pacuersl O 3aKOHY JAEMCTBYIOIINX MacC IJIsI T€TEPOTCHHBIX PEeaKIIni.

113.  Pacuetsl no npaBuiay Baut [odda.

114.  Ywmets wucnoinw3oBarh npuHinun Jle Illatense. dakTopbl, BIHSAIONIME HA CMCIICHHE
XUMHYECKOTO PABHOBECHS.

115. KoHcTaHTa XHMHYECKOTo paBHOBecHs. [IpuBecTH mnpuUMepsl Ui TOMOTEHHBIX U
reTEePOreHHBIX CHCTEM.

116. Pemenme 3amay Ha cHocoObl BBIPAKEHHUS KOHIICHTPAIIMH PpacTBOPOB: IPOIIEHTHAS,
MOJIISIpHast, MOJIsUTbHAA. [lepepacueT 01HO# KOHIIEHTpAINH B JPYTYIO.

117.  YMerTh mmcaTh MOHOOOMEHHBIC PEAKIMU B PACTBOpPAX DIICKTPOJIUTOB. MOJICKYJISPHBIC,
WOHHBIE, COKpAIlIeHHbIE MOHHBIE ypaBHeHHs. 110 cOkpalieHHOMY HOHHOMY YpaBHEHUIO THCATh
MOJIEKYJIIPHOE ypaBHEHHE.

118.  YMeTh MoyIb30BaTHCS TAOJUIECH PACTBOPUMOCTH. 3HATH JCJICHUE JJICKTPOJUTOB I10 CHUJIE.
CuIibHBIE U clTa0bIe DIEKTPOJIHTHIL.

119. VYmerp mnmcaTh JUCCOIMANAIO HEOPTaHUYECKHX COCIUHEHWH C TO3UIHH TEOPHH
3JIEKTPOIUTHICCKOM TUCCOIMAITIH (KUCIIOT, COJIEH, OCHOBAHUH, KOMIUIEKCHBIX COCTUHEHU).
120.  YmMerth nucaTh THIPOIIH3 COJICH 10 1-0M CTYICHH, ONIPE/ICIIATh XapaKTep CPE/Ibl B pacTBOPE
COITH.

121. BuumsHue pa3nudHbBIX (HAKTOPOB HA THIPOIH3 COJIEH.

122.  Bectu pacueTbl BOJIOPOJHOTO MOKA3aTellsl, KOHIICHTPAIIMH IIPOTOHOB U MOHOB THPOKCHUIIA
B pacTBope. 3HaTh POPMYITY HOHHOTO MTPOU3BEIEHUS BOJIBI.

123.  3uartp nopsnok ypasHuanusi OBP. Meron snekrponHoro 0anasca.

124.  Ompenenaty OKHUCIHUTENBHBIE ¥  BOCCTAHOBUTENBHBIE BO3MOXKHOCTH  Pa3IMYHBIX
COEIMHECHMI.

125.  Oxwucnenue u BocctaHoBieHue. [IpuBectu npumepsl.

126. VYMeTh mucarth NEPBUYHYIO W BTOPUYHYIO JTUCCOIMAIIUIO KOMIUIEKCHBIX COCMHEHHH.
Koncranra HectoiikocTu. KoHcTaHTa yCTOWYHMBOCTH KOMIUIEKCOB.

127.  3HaTh CTpOoEHHE KOMIUIEKCHBIX coelnHeHnH. HoMeHKIaTypa KOMIJIEKCHBIX COeTMHEHUH.
128.  3HaTp pa3nuuus B JUCCOLMALMH NPOCTHIX U KOMIUIEKCHBIX COCTUHEHUI.

129.  VYmerth nucath peakyu 0OMeHa MEX/Ty MPOCTHIMH U KOMIUIEKCHBIMH COSMHEHHSIMHU.
130.  OOGias xapakTepucTHKa OMOTEHHBIX S-3JIEMEHTOBR.

131. Bomopon. Ero coemunenus. Ilepexuch Bomopoma. XuMHYECKHE CBOWCTBa U
OumosornuecKast poJib.



132. Boga. CtpoeHune MoJIeKyJibl. XUMUYECKHE CBOMCTBA. bronornyeckas posb.

133. Kanuii u HaTpuii. VIX OKCHIBI U IIEJIOYUH, COH. XMUMUYCCKUE CBOMCTBA U OMOJIOTHYCCKas
pOIIb.

134.  Kanpumii u Marauii. IX OKCHIBI H IEJI0YH, COJIH. X MIMHUYSCKHE CBOMCTBA U OMOJIOTHYeCKast
pOIIB.

135.  OOGImas xapakTepHCTHKa OMOI'€HHBIX P-3JeMeHTOB. [loHsATHE aM(POTEPHOCTH.

136. VYrumepon u kpemHMid. AIOTponHbIE Moaudukaimu yriepona. OKCHIBI yriiepoja,
yTOJIbHAS KACIO0Ta. XUMUYIECKHE CBOMCTBA N OMOIIOTHIECKas POITb.

137. Asor. Okcuabl a3oTa. A3oTHas KucioTa. Ee 0COOCHHOCTH — B3anMOJCHCTBUS
(pa30aBneHHON W KOHIICHTPHPOBAHHOH) ¢ MeTaulaMd. AMMHak., XHUMHUYECKHE CBOWCTBA W
OHMOJIOTHYECKas POJIb.

138. ®ochop. Oxcumpl dochopa. Pochopuas kuciora. XHUMHYECKHE CBOHCTBA U
OMOJIOTHYECKas POJIb.

139.  Kucnopoxa. Ero coenuuenus. XuMHUYECKHUE CBOMCTBA U OMOJIOTUYECKAS POJIb.

140.  Cepa. Okcunsi cepbl. CepHast, cepHucTas KUCI0Thl. VX comu. CepoBoaopoa. XUMHUYECKHIE
CBOIICTBa M OMONIOTHYECKAS POIIb.

141. Tamorensl. Oxcunbl xyopa. Kucnopojconepxainue KHCIOTHI XJIOpa. XJIOPOBOJOPO.
X¥UMHYeCcKHe CBOMCTBA U OMOIIOTHYECKas POITb.

142. [0 «Metawibl OSKM3HH» Ha TPUMEPE MHKPOIIEMEHTOB IMOOOYHBIX  MOArPYIII
NEePUOJNUECKON CHCTEMBl. XMMUYEeCKHE CBOMCTBA M OHOJIOTUYECKas pOIb.

O6paselr 3K3aMeHAIIMOHHOTO OuJIeTa
HoBocuonpckuii rocyiapcTBeHHbI arpapHblil YHUBEPCUTET

ArpoHOMHYECKH (haKyIBTET YTBEPXJAIO
3aB. kadeapolt XUMUHU

DK3aMeH 10 TUCIUIIINHE
Heoprannueckass xumus T.M. bokosa

Bbuier Ne 1
Homenkiatypa, nojry4eHre 1 XMMUYECKHE CBOMCTBA OKCHJIOB.
.DaKTOpBl, BIUAIOIINE HA CKOPOCTh XUMHUYECKOHN peaKkuH.
Jucconmanus Boasl. IoHHOE paBHOBECUE BOABI.
B kakom W3 yKa3aHHBIX MPOLECCOB IMPOUCXOAUT TMOBBIINICHUE CTENEHH OKHCICHUS

snementos: MnO ; —»Mn?*; MnO2 — Mn®*; Br, — 2Br; 2Cr¥*— Cr,0%,; C1'— C103;
5. CKoJbKO BOABI HYKHO JUIs mpurotoBienust 20%-ro pactBopa, eciau umeetcs 200 r cyxoi

conu?
DK3aMeHaTop T.W. BokoBa

AN E

Kputepuu orenku:

- OLIEHKa «OTJMYHOY» BBICTABISAETCS CTYJEHTY, €CIIM BHIMOJIHEHBI 5 3aJaHUH U3 MATH...;
- OILIEHKAa «XOPOIII0», ECJIN BHITIOJHEHBI 4 3a/1aHu.;

- OIICHKA «YIOBJIETBOPUTEIBHOY = €CIIH TPH. . vutentueenntennneennneenneeanneennnannns ;

- OLICHKA «HECYAOBJIICTBOPUTECIBHO» €CJIN MCHEC R SR

Kaxnoe 3amanue cootBerctByeT 1 6ammy BPC no aucnuminune.



TecroBble 3aaHus U ONPEICTICHUS YPOBHS C(OPMHUPOBAHHOCTH KOMITETCHIIUN IO
JUCLUIITINHE

b1.0.18 Heopranuueckas xumust
Hanpasienue n0O20MoBKU:
19.03.04 TexHoONOrMA NPOAYKLMN N OPraHM3auma obLecTBeHHOro NuTaHns

Koo Pacwugpposka
KOMnemeHyuu
CrnocoOeH MPUMEHSATh OCHOBHBIC 3aKOHBI M METOJbI HCCIICIOBaHHMA
OIIK-2 €CTeCTBEHHBIX ~HAyK JUIsI  pelmeHus 3agad  NnpodhecCHOHAIbHOU
JeATEIIBHOCTH

AN

10.

11.

IIpoBepka ocTATOYHBIX 3HAHMI

Urto o3nauaer: a) 3 M pactBop?; 0) 0,25 M pactBop?

Cxonpko rpammoB CuSOq4 conepkurcs B 500 mi 4 M pactBopa?

Ckonbko rpammoB H2SO4 cogepskutes B 3,5 11 0,2 M pacTBOpa KHCIOTHI?

PactBop KOH ¢ konuentpanueit 15% umeer mnotnocts 1,12 r/min. Ckoilbko rpaMMoB
miesiouu coqepxkutcs B 200 mut aToro pactsopa?

Onpenenuts MPOLEHTHYIO KOHIIEHTPAIMIO pacTBOPa, MpUroToBieHHOro u3 200 r BoAbl U
50 r comnu.

Cxko11bKO BOJIbI HYkHO 151 mpurotoiieHus 20%-ro pactBopa, eciu umeercs 200 r cyxou
conu?

Ckomnbko rpammoB H2SO4 HyxHO juig nipurotosnenus 300 ma 1,5 M pactBopa?

B 0,5 1 pactBopa coxepxwurcs 0,053 xr KC1, morHocts pactBopa p = 1,063 1/mi.
OnpenenuTh NPOLIEHTHYIO KOHIIEHTPAIMIO PaCTBOPA XJIOpUIa KaJHUs.

B kakux ciayyasix peakuu B pacTBOpax 3JEKTPOJIUTOB NPOTEKAIOT 10 KoHIa? CoCcTaBUTh
MOJIEKYJISIPHbIE M WOHHBIE ypaBHEHUS pEaKIUi, MPOTEKAIOIIUX B PacTBOpax MEXIY
semtectBamu: PD(NO3)2 u K2SO4; Na2COsz u HC1; Ba(OH)2 1 HNOs; BaCl2 1 NaxSOa.
CocTaBUTh MOJNEKYNISAPHBIE M HOHHBIE YpaBHEHHS pEAKIHMi, MPOTEKAIIIUX MpH
cmemuBanun pactBopoB: CuSO4 u NaoS; Ba(OH)2 u FeCls.

CocTaBUTh MOJEKYISpHBIE YpaBHEHHUS pEaKIMii, KOTOPbIC BBIPAXKAIOTCS HOHHBIMH
YpaBHCHUSIMH:

Ca** + COZ =CaCOg;

Fe3* +30H = Fe(OH)s;

H*+ OH =H20

12.

[ToueMy peakiy, BBIPAKEHHBIE CIEAYIOIIMMH YpPaBHEHHUSIMH, MPOTEKAIOT CJeBa
Harpaso?

Ba(NO3)2 + K2SO4 = BaSO4]+ 2KNOs,

Ba(OH), + 2HC1= BaCl .+ 2H20;

(NHa)2S +H2SO4 = (NH4)2S04 + HaS1

CocTaBuTh HOHHBIE YPAaBHEHUS.

13.

K xaxxnomy u3 BemectB NaCl, NiSO4, Be(OH). npubaBuim pacTBop ruApOKCHIa HATPUSL.



B kakux cimydasx mpousonuid peakiuuu? BBIpasuTh MX MOHHBIMH U MOJICKYJSIPHBIMH
YpaBHEHUSMHU.

14. Yemy pasna konuenTpaius wonos [H'], eciu pH = 7, pH=10?

15. PaccunTaTh KOHIIEHTPAIMIO BOJIOPOAHBIX HOHOB, eci [OH] = 107 monb/m.

16. pH pactBopa paBen 11. BeI4HCIUTh KOHIIEHTPALKIO THIPOKCHI-HOHOB B PAaCTBOPE.

17. Berauciuts pH pactsopa, B kotopom [OH] = 10~° Mons/i1.

18. Benuumna pH Tpex pa3audHBIX pacTBOPOB COOTBETCTBEHHO paBHa 3, 7, 12. Uemy paBHBEI
KOHIIEHTPAllMd HMOHOB BOJOPOJa U THUAPOKCHIA B KaxkaoMm pactBope? Kakoil pactBop
KHCJIbIH, I1I€TOYHON, HEUTPATbHBIN?

19. Kakas u3 nmpuBeIeHHBIX KOHIICHTPAIIUA COOTBETCTBYET KUCIION cpene?

[OH] = 10720 momb/x; [H*] = 1071° mons/m;

[OH] = 10~ mons/r; [H*] = 1072 mons/n.

20. Temnepatypubiii K03 duimeHT paBeH 2. Kak 1 Bo CKOJIBKO pa3 U3MEHUTCS CKOPOCTh JaHHOM
peakuuu npu oxjaxaeHuu cuctemsl ot 100 1o 60°C?

21. PaBuoBecue peakuun 2502 + Oz <> 2503 yCTaHOBHIIOCH TIPH CIETYIONUX KOHIIEHTPAIHIX
pearupytomux BemectB: [SO2] = 0,03 mons/n, [O2] = 0,03 mons/n, [503] = 0,01 monb/m.
BBbIUMCINTh KOHCTAHTY PABHOBECHSI.

22. Bo CKOJIBKO pa3 yBEJIMYUTCSI CKOPOCTh PEAKILMH, €CJIM MOBBICUTH Temneparypy Ha 30°C, a
TeMIepaTypHblil ko3 duirent pasen 3?7

23.Hanucatb BbIpa’k€HUsI KOHCTAHT PaBHOBECHSI JUISI CIEAYIOLINX CUCTEM:
a)2H2 + 02<—>2H20(nap);

6)C0z + Crar2CO;

B)CaCOs3 15 <« 5 Ca0,+CO2.

23. Peakiusi BOCCTAHOBIICHUS JIBYOKHCH yTriiepoja yriieM Beipaxkaercs ypaBHeHUEM COz + Crp
<> 2CO. Hapymurcsa nu paBHOBecHE MpH MOBBIINICHUN JaBieHus? HamucaTs BbhIpakeHUE
JUTSE KOHCTAHTBI PABHOBECHSI.

24. Beipa3uTh MaTEeMaTHUYECKH CKOPOCTH CIIEAYIOIIUX peaKluid, MPOTEKAIONIMX B TOMOTEHHOM
cpene:

a) A+ B <AB; r)2NO + O2 «<2NO:.

0) A+ 2B < ABy; 1) N2 + 3H2 <> 2NHa.
B) N2+ O2 > 2NO;

25. Bo CKOJIbKO pa3 yBEIIMYUTCS CKOPOCTh PEAKIINH, €CIH YBEIWIUTh Temiepatypy Ha 30°C, a
TeMIepaTypHbII K03 PUIHEHT CKOPOCTH paBeH 27

26. Harmcath BbIpaXeHHSI KOHCTAHT PABHOBECHS IS CIICIYIOIIUX O0OPaTUMBIX PEaKITHii:
a)N2+ O2 < 2NO; B)H> + Cl2 « 2HCI;

6) N2+ 3H, <> 2NHz; r)COz + Ha < CO + H20.

27. Cucrema 2NO2 < N204 nHaxomutcsi B paBHOBecuu. Kyma cIBUHETCS paBHOBECHE IPH
YBEJIMUEHUH J1aBICHUSA?
28. Peaknus mporekaeT 1o ypaBHeHHIO A2 + B2 «» 2AB. OnpenenuTs KOHCTaHTY paBHOBECHS,



€CJIM paBHOBECHBIE KOHIIEHTpamuu paBHbL: [A2] = 0,2 mons/m, [B2] = 0,3 mons/1, [AB] = 0,25
MOJIB/I.

29. Hanmcath 35eKTpoHHBIE (DOPMYIIBI aTOMOB C MOPSAKOBBIMU HOMepamu 7, 16, 24, 25. C
TOYKH 3PEHUS CTPOCHUS aTOMa OOBSICHUTD MOHSATHS «II0JIHBIEY, «HEMOJIHbIE» aHAJIOTH.

30. Hanncatp snekTpoHHBIE (POPMYIIBI aTOMOB KPEMHHUSI UM THTaHa. K Kakomy 3JIeKTpOHHOMY
CEMENCTBY OTHOCUTCS Ka) bl U3 3TUX JIEMEHTOB?

31. Kak u3MEHSIOTCSI CBOMCTBA 3JIEMEHTOB C YBEJIIMYCHUEM 3apsjia sapa:
a) B mpeJieax nepuoaa;

0) B TJIaBHBIX MTOATPYITIAX.

32. Hamucatp 351eKTpoHHBIE (hOPMYJIIBI aTOMOB ¢ TIOpsAAKoBbIMH HoMepamu 10 u 22. K xakomy
JIEKTPOHHOMY CeMEHCTBY (1m0 (OpPMHUPYIOMIEMYCS 3IEKTPOHHOMY CJIOK0) OTHOCHUTCS
KaXXJIbIi U3 3TUX 3JIEMEHTOB?

33. KakoBbl a5ieKTpoHHBIE (OPMYNBI aTOMOB paaust U repmanusa? CKOJBKO HeCIapeHHBIX
ANIEKTPOHOB MMEET KaXIbli U3 3TUX aToMoB? OOBSICHUTH NEPEMEHHOCTb BaJCHTHOCTH
repMaHus ¢ MOMOILBIO NTOCTYJaTa 0 BO30YK/I€HUH aTOMOB.

34. Hamucath snekTpoHHblE (GOpPMYNBI aTOMOB a3oTa u cepbl. CKOJIBKO HECHapeHHBIX
AJIEKTPOHOB UMEET KaXK/Ibli U3 3TUX aToMOB? Kakue CiMH-BaJIeHTHOCTH MOKET UMETh aTOM
cepbi?

35. Hamucate snexkTpoHHbIe (DOpPMYNBI aTOMOB MapraHila M Mbllibsika. Kakoe mpaBuio
WCIOJIb3YIOT JJISl ONIPECIICHUsI KOJIMYECTBA HECHAPEHHBIX AIEKTPOHOB Y KaXJI0T0 U3 ITUX
aTOMOB?

36. CocTaBUTh D3JEKTPOHHBIE (OPMYIBI AaTOMOB CKaHAMA M Tauus. SIBISIOTCS 1M OHHU
aHanoramu?

37. Hanucats 51neKTpoHHyIo popMyIy aToma kobanbta u nona Co?

38. Hammcats 21eKTpoHHYI0 (hopMyiTy aToma xpoma 1 nonos Crétu Cr*e.

39. B KakoM U3 YKa3aHHBIX IIPOIECCOB NPOMCXOTUT IOHMKCHHE CTENCHH OKHUCIICHHUS

snementos:  Cr¥*— CrO%; C10; —Cl; MnOz — MnOj};
2HBr—Br;; CuS —SO ‘2( : ASy S3— 2H3As04; CaH2, — Ho; Clo — 2C|O; .

41. B KakoM U3 yKa3aHHBIX MPOIECCOB MPOMCXOAUT IOBBIIIEHUE CTENEHU OKUCIECHHS
snementos: MnO ; —»Mn?*; MnOz — Mn?*; Br, — 2Br; 2Cr¥*— Cr,0%; C1'— C10;;S02 —

SO?;CI‘QO? —2Cr3*: 2|O; —lo.

42. B xakoM U3 MEpPEeYUCIICHHBIX COCIMHEHUM CTENEeHb OKHUCIECHUS MapraHiia paBHa +4:
HaoMnOs; HMNnO4; HoMnO3; MnOs/

43. B kakoM U3 MepevrCIICHHBIX COSTMHCHUI CTeTeHb OKHCIeHus xiopa paBHa +1: HCIOg;
KCIO3z; KC10; KC1.

44, B KakoM U3 YKa3aHHBIX TIPOLIECCOB MPOMCXOUT OKHCIIeHHE demMenToB: SO2” —SO i‘ ;
Sn*— Sn*; NO; — NH}; I, —»2I0;; 2HBr— Brz; NO, —NO;.

45. B KakoM U3 YKa3aHHBIX MTPOIECCOB MPOUCXOAUT BOCCTAHOBUTEIBHBIN MPOLECC:

NHz—NO; MnO, —MnO? ; S*—S*; PbO; — Pb?*; MnO, — MnOy; Ag —
Ag’.

46. Kakue 13 mepeuncieHHbIX HOHOB MOTYT HTPaTh POIb OKHMCIUTENeH u mouemy: Cu?*; S%



; Br; Fe®; A1%; CI; ClO, ; MnO} ; Cr2057; CrO% ; NO;.

47. Kakue 13 epeurciIeHHBIX HOHOB MOTYT MIPaTh POJIb BOCCTAHOBHUTENCH U oueMy: Ag',
SO, Fe?*, Sn*, Sn**,  MnO,, MnO?, NO,, SO%", S*.48. Kakue U3 NepevHCICHHBIX

coequHeHU MOryT ObITh BocctanoButTersiMu U modemy? HNOz, H>S, NHs, HNO2, H2SOs4,
H2S03, KMnOs, K2Cr207, PbOo.

49. Kakue U3 NepedncIeHHBIX COEUHEHUH MOTYT ObITh OKUCAUTENAMHU U niodeMy? H3POq,
MnOg2, PH3, CO, HNO>, H202, Oz, Hz, H2S.

50. Kakue U3 MepeunuciICHHbIX YpPaBHEHUN pEaKLUil SBISAIOTCA OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIMU U I10YEMY?

Zn0 + H2S04 = ZnS0O4 +H20;

C + H2S04 = CO2 + 2502 + 2H20;

BaO + SO3 = BaSOy;

S + 2HNO3 = H2S04 + 2NO;

K2Cr207 + H2SO4 = 2CrOs + K2SO4 + H20;
3PbS+8HNO3 = 3S+3Pb(NO3)2+2NO+4H,0;
2K2CrO4 + 2HC1 = K2Cr207 + 2KClI + H20.

51.Hanucath BbIpakeHHUs Il KOHCTaHT HECTOMKOCTH KoMruiekcHbX uoHoB [CU(CN)4]%,
[Zn(NH3)s]?*,  [Pt(NH3)s]* UYemy paBeH 3apal M  KOOPAMHAIMOHHOE  YHCIIO
KOMIIIIEKCOOOpa3oBareliell B 3THX HOHAX?

52. Vkazate s komruiekcHbix coenuHenuit Ho[PtCle], [Ag(NHS3)2]Cl, [Cu(NHz)4]SO04,
K[A1(OH)4],  Nas[Al(OH)s] kOOpAMHAIIMOHHOE YHUCIO, 3apsl KOMILUIEKCOOOpa3oBares,
JIMTaHIBI.

Kpurepun oneHku:

- OIICHKAa «OMJIUYHO» BBICTABISETCS CTYACHTY, eciau BeimodHeHsl 85-100 %
npeIoKeHHbIX 3a1anuii (6osee 9 3amanuii u3 10);

- OIICHKA «XOpOowio» BBICTABISECTCS CTYIEHTY, €CiIH BBIMONHEHH 75-84 %
MpeUIOKEHHBIX 3a1anuii (89 3amanuii);

- OIICHKA «Y0081emB8opuUmeibHo» BHICTABISETCS CTYEHTY, €CJIH BhITOJIHEHBI 60 —74 %
MpeUIOKEHHBIX 3a1aHuil (6—7 3a1aHuil);

- OLICHKA «HeY00871em80pUMelbHO» BHICTABISIETCS CTYJIEHTY, €CJIH BBITIOJHEHBI MEHEe
60% mpenIoKEHHBIX 3a/1aHul (MeHee 6 3aaaHuid).

CooTBeTCTBUE KPUTEPUEB OLICHKU YPOBHIO CPOPMUPOBAHHOCTH

KOMIIETCHIINHU
Kpurepuu onenku I YpoBeHb chOPMUPOBAHHOCTH KOMITETEHITHH
Onenka no nATHOALILHOM CHCTeMe
«OTnugHO» «BbICOKMI yPOBEHBY
«Xopomo» «IToBBIICHHBIH YPOBEHB)
«Y IOBJIETBOPUTEIHHO «IToporosslil ypOBEHb»
«HeynoBneTBopUTENBEHOY «He moctaTouHsliiy
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