®I'BOY BO' HOBOCUBUPCKUM I'AY

Kadenpa xumun
VTBEPKJIEH
Per. No_ /7. ©03-2 9 Ha 3aceaHuy Kadeapsl
«De» O£ 20(# . [Tpotokon ot «.24 » Lia l 20/f r.Ne i
3aBeryrolwi Kapeapoi
fjﬂ/) . T.A. bokoBa

7f 7
/

POHA
OUEHOYHLIX CPEACTB

b1.5.9 Heopranuueckas XuMus

19.03.04 TexHoJIOTHs TPOAYKIIMH U OpraHu3aliks o01IeCTBEHHOr0 NUTaHUsA

HoBocubupexk 2017



IHacnoopt
(ponaa oneHOYHBIX CpeACTB

Kon
Ne /it KonTposmpyembie TeMbl KOHTPOJIUPYEMOU HaumenoBanue
IUCIUAILIINHBL* KOMIIETEHIUY (WJIM | OIIEHOYHOTO CPEACTBA
€€ YacTH)
1 Pazpgen. 1. Xummueckne cucremsl. | BIIK-1 KontponsHbie
PactBopsl. BOIPOCHI 1
[IpoBepounas pabota
1
2 Pazpenn. 2. Ocnosnble | BIIK-1 KontponsHbie
3aKOHOMEPHOCTH XUMHYECKUX BOIIPOCHI 2
MIpeBpaIcHUH. [IpoBepounas pabota
2
3 Paznen. 3. Peakunonnas | BIIK-1 KonTposnbHbie
CIOCOOHOCTH BEIIECTB. BOIIPOCHI 3
[IpoBepounas padoTa
3
4 Paznen. 4. Xumus 31eMeHTOB. BIIK-1 KontponsHbie
BOIIPOCHI 4
[IpoBepounas padoTa
4

* HaumeHoBaHue TeMbl (pa3zena) uiu TeM (pas3zaenoB) Oepercs u3 pabouei mporpaMMbl
JUCITUITIIMHBI




®I'bOY BO HoBocubupckuii 'AY

Kadenpa xumun
3agaHus 1751 BXOJHOT0 KOHTPOJISA
no qucuunjiuHe «Heopranmyeckasi XuMHsD

I. Vka3arp, K KakuM KJacCaM HEOPraHWYECKMX COEIMHEHHH OTHOCATCSA CIEAyHoLue
BeHIIcCTrBa. Al(OH)3, Ml’lOz, HQCI‘O4, ZHSO4, Na3AsO4, N205, H3PO4.

2. Hanmcarp ypaBHeHHs peakiuil, xapakrepusyroiue cBoiictBa H>SOy, kKak mpencraBuTens
KJ1acca.

3. Kakue okcuipl MOTyT OBITH MOJTydeHbl pu HarpeBanuu CaSiOs;, HNO,?

4. Hanucatp ypaBHenue peakuuu mexay H,SO4 u Cr(OH)s.

5. CocTaBUTh YpaBHEHHUS pEaKLUi, C IOMOIIBIO KOTOPBIX MOYKHO OCYILECTBUTH CJEIYIOIIHNE
IIpEBpALCHUS:

FeO — FC(NO3)2 — FG(OH)Q — Fe, 03 — H,O0.

6. VYka3zaTh, K KakuM KjaccaM HEOPraHHMYeCKUX COEJAMHEHUHW OTHOCSTCS CleIyollne
BemectBa: Al(NO3);, HCN, KMnOy4, Sn(OH),, BaO, Ca(OH),, N,Os, HBr.

7. Hanucarb ypaBHEHUs peaklMii, xapakrepusytromue cBoictBa Na,COs, Kak
IIpeJCTaBUTEIIA Kilacca.

8. Kakue oxcubpl MOryT ObITh mostydeHsl npu HarpeBanuu Fe(OH)s; HoSO4 ?

9. Hanucatp ypaBaenue peaxkiuu mexry AI(NOs3); u NaOH.

10. CoctaBUTh ypaBHEHHUS pEaKLMi, C TIOMOIIBIO KOTOPbIX MOKHO OCYIIECTBHUTH
CJIEAYIOIIHE IPEBPALLECHUS:

Mg — Mg(OH)2 — MgC12 — Mg3(PO4)2.

I1. Vka3arp, K KakuM KJaccaM HEOPTaHUYECKUX COCOUHEHUN OTHOCSTCS CIEAYIOLne
BeHIicCrBa. HQSO4, F6203, NiClz, CO, HNO3, MI’I(OH)Q, KQCI‘207, SOQ, BaO.

12. Hanucarb ypaBHEHUsI peaklUii, Xxapakrepusyromue cBoiictBa ZnO, Kak NpecTaBUTENs
KJ1acca.

13. Kakue oxcuisl MOryT ObITh noJtydeHsl npu HarpeBanuu Cr(OH);; MgCO3 ?

14. Harucats ypaBHeHue peakiuu mexay H;PO4 u Ca(OH), .

15. CocraBuTh ypaBHEHHUS peaKLUMi, C TOMOIIBIO KOTOPHIX MOKHO OCYIIECTBUTH
CJIEIYIOILME ITPEBPALICHUS:

NazO — NaOH — Na2804 — BaSO4 .

16. Vka3zaTh, K KakuM KjaccaM HEOPTraHMYECKUX COEIUHEHHIl OTHOCSTCS CIEeAyHOIIHe
BCIICCTBA. SiOz, Mg(OH)z, st, Ca3(PO4)2, NaOH, H2W04, Na28203.

17. Harucatp ypaBHEHUs peakiuii, xapakrepusytone cBorictBa Ca0, Kak mpeacTaBUTeNs
KJ1acca.

18. Kakue oxcupl MOryT ObITh NoJIydeHbl ipu HarpeBanuu H,Si03, Cu(OH), ?

19. Hanmcars ypaBHenue peakuuu Mexay Kl u Pb(NOs), .

20. CocTaBUTb YypaBHEHHUS pEaKLUMi, C TIOMOIIbIO KOTOPHIX MOKHO OCYIIECTBUTH
CJIEIYIOILME ITPEBPALICHUS:

Fe — FeS — H,S — NasS.

21. VYkazarp, K KakMM KJaccaM HEOPraHMYECKUX COCOUHEHUN OTHOCSTCS CIEeAyIoLue
BCIICCTBA. F6203, HIO4, I(NOQ, ASQO3, NH40H, Na2B4O7, Ca(OH)z, st.

22. Hammcate ypaBHEHHMS peakuuid, xapakrepusytomnme cBoiictBa NaOH, kak
IIpEeACTABUTENS Kilacca.

23. Kakue oxcuipl MOTyT ObITh MoJsTydeHbl pu HarpeBanuu BaCOs;, Casz(POy),?

24. Hanucatb ypaBHeHue peakiuu Mexty Zn(NOs3), u NazPOy.

25. CocTaBUTb YypaBHEHHUS pEaKLUMi, C TOMOIIBIO KOTOPHIX MOKHO OCYIIECTBUTH
CJIEIYIOILIUE MTPEBPALCHUS:

BaSiO; — BaO — Ba(OH), — BaCl, — BaSO;.



26. VYkazaThb, K KakuM KjaccaM HEOPraHMYEeCKHX COEIUHEHUIl OTHOCSTCS CIEeAyIOIIHe
BemectBa: FeS, H,SeOs;, KOH, NO, HCl, KMnO4, ALO3;, Ba(OH), .

27. Hanucatp ypaBHEHUS peakLui, XapakTepusymmiue cBoiictBa P,Os, kak mpenctaBuTens
KJacca.

28. Kakue okcupl MOTyT ObITh MostydeHbl npu HarpeBanuu Al(OH);, HSO3 ?

29. Hammucats ypaBHenue peakuun Mexay Cra(SOs); u HpS.

30. CocrtaBUTh ypaBHEHHUS peakUUid, C MOMOIIBI0 KOTOPHIX MOXHO OCYILECTBUTH
CJIEYIOIHE MTPEBPALLECHUS:

Al — Al (SO4); — Al(OH); — NaAlO; .

31. VkazaTh, K KakUM KjaccaM HEOPraHMYECKUX COEAMHEHHH OTHOCATCS CleIyoIlue
BemectBa: MgCl,, P,Os, Na,SO4, Mg(OH),, FeS, HgO, NO,, HCL.

32. Hamwmcate ypaBHEHHsI peakluii, XapakTtepusywoomme cBorctBa NapSOs Kak
MpeICTaBUTEINs Kilacca.

33. Kakue okcuapl MOTYT ObITh MOJTydeHbl pu HarpeBaHuu Na,SO4, Mg(OH),?

34. Hanucatp ypaBHeHue peakiuu Mexay Na,SO4 u BaCl, .

35. CocrtaBUTh ypaBHEHHUS peakUUl, C MOMOIIBI0 KOTOPHIX MOXHO OCYILECTBUTH
CJIEYIOIHE MTPEBPALLECHUS:

Na — NaOH — Na,SO; — NaAlO, .

36. VYkazaTh, K KakUM KjaccaM HEOPraHMYECKUX COEAMHEHUH OTHOCATCS CleIyIollne
BeHIicCrBa. HNO3, Ca(NO3)2, CuO, COQ, NaZSO4, LiOH, FGS, HQSO4.

37. Hamnwucate ypaBHEHUS peakuui, xapakrepusyromue cBoictBa H>SO4, — Kak
MpeICTaBUTEINs Kilacca.

38. Kakue okcuapl MOTYT ObITh IOJTy4eHbI ITpH HarpeBaHuu Na,COs, LIOH?

39. Hanucatp ypaBHeHue peakiuu Mmexay Na,CO; u HCI.

40. CocTaBUTb YypaBHEHHUS pEaKLMi, C TOMOIIBIO KOTOPHIX MOKHO OCYIIECTBHUTH
CJIEYIOIIHE MTPEBPALLECHUS:

Ca — Ca0O — Ca(OH), — Ca3(POy); .

41. VkazaThb, K KakuM KjaccaM HEOPTraHMYECKUX COCAUHEHHH OTHOCATCS CleIyollue
BeHIicCrBa. H3PO4, Al(OH)3, CUSO4, SiOz, NaQSiO3, CSOH, CaS, st.

42. Hanucath ypaBHEHUS peaklMii, XxapakTepusyromue cBoiictBa Si0,, Kak NpeacTaBUTENs
KJ1acca.

43. Kakue okcuipl MOTYT OBITh OJIyd€eHbI pu HarpeBaHuu Na,SiO3;, AI(OH);?

44. Hammucats ypaBHeHue peakuun Mmexay Na,Ou CO;.

45. CocTaBUTb YypaBHEHHUS pEaKLMi, C TOMOIIBIO KOTOPbIX MOKHO OCYIIECTBUTH
CJIEYIOIHE MTPEBPALLECHUS:

BaO — Ba(NO3)2 — Ba(OH)2 — BaSO4 .

Kpurepun onenku:

- OICHKa «OTJINYHO» BBICTABJIACTCA CTYACHTY, €CJIN BbIIIOJIHCHBI 5 SaI[aHI/Iﬁ u3 IIATH. ..,
- OICHKa «XOpomio», €CJIN BbIITOJIHCHbBI 4 3aaHusl.

- OICHKa «YOOBJICTBOPUTCIIBHO» = CCIIM TPH...coiiiiitiiiiiiiiiiiiiiiiiiiaiaianaenans 5

- OLICHKA «HCYOBJICTBOPUTCIBHO» €CJIM MCHEC R S

Kaxnoe 3ananue coorserctyet 1 6amny bPC no nqucnumivse.
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Kadenpa xumun
3ananus 1 [Iposepounoil pabotsr 1
no paszaeny 1 «Xumuyeckue cucremol. PacTBopb»

Paccuuraiite ckoiibKo M0oJib cocTaBiisiioT 44,5 r AlCL.

Ckoubko rpamMm AlICl; HeoO6xoaumo B3sTh i ipurotoBienus S0 r 14 % pactBopa?
Ckonpko rpamm AlCl; Heo6xoaumo aiis npurorosienus 100 mu 0,1M pactBopa?
Paccunraiite ckosbko MOJIb cocTaBisioT 126 r HNO:s.

Ckoubko rpamm HNOs conepkutcst B 300 T 10 % pactBopa?

Onpenenure MOJISIPHYIO KOHIIEHTPAIMIO pacTBOpPa, coaepskamero B 3 i1 18,9 r HNO;.
Ckoubko rpamm HNOj cogepxutes B 200 mit 0,5M pactopa?

Paccuuraiite ckojibKO MOJIb cocTaBisiiOT 20,1251 ZnSOy4.

B xakom o6neme 0,5M pactBopa ZnSOy4 conepxutcs 16,4 r conu?

. Onpenenure MOJIAPHYIO KOHIIEHTPAIMIO pacTBOpa, B 2 J1 KOoToporo coaepxkurcs 80,5 T

ZI’ISO4.

. Paccunratite ckoipko MoJiib coctaBistior 0,4r NaOH.
. Ckonpko rpamMm NaOH u Boabl HeoOxoaumo B3siTh Aisi npurotosieHus 50 r 32 %

pactBopa?

Ckoubko rpamm NaOH neo6xomumo miis npurotoienus 100 ma 0,3M pactBopa?
Ompenenute MOJISIPHYIO KOHIIEHTPAIMIO pacTBOpa, coaepkamiero B 250 mi 2r NaOH.
Paccuuraiite ckoiibKo MoJb coctaBiisitor 7,3 r HCI.

Onpenennure MPONEHTHYIO KOHIEHTparuio pactBopa HCI1, momydeHHOro pacTBOpeHHEM
30 r xiopucrtoro Bojopoaa B 70 T BOJBIL.

Onpenenure monsgpHyto konuenTpauuto HC1, conepxkamero B 100 ma 7,3 r XJ10pUCTOro
BOJIOpO/JIa.

CKOJIBKO TpaMM XJIOPHUCTOTO BOJIOpoaa HeoOxoaumo st mpurotosieHus 160 r 0,5 %
pactBopa?

Paccuuraiite ckoiibko MoJjb coctasiisitoT 13,8 r K,COs.

Ompenenure MoJisIpHYIO KoHIIeHTpanuio pactBopa K,COs , conepkamiero B 100 M 2,76 T
COJIN.

Haiinmure maccy K,COs , HeoOxoaumyro miist mpurotoBienus 250 ma 0,2M pactBopa.
PaccunTaliTe ck0JIbKO MOJIb cocTaBisaroT 17,55 NaCl.

Ckospko rpamm NaCl ocranercs mocne BwimapuBaHusi Boabl W3 1 kr 5% pactBopa
pactBopa?

Ckoubko rpamMm NaCl Heo0x0 1Mo B3sTh Jytst purotoBiieHus 25 mut 0,8 M pactBopa?
Paccuuraiite ckoibko MoJb coctaBiisitoT 13,8 r K,COs.

Ompenenure MOJsIpHYIO KOHIIeHTpaIuio pactBopa K,COs , conepkamero B 100 mir 2,76 T
COJIN.

Haiinmure maccy K,COs , HeoOxoaumyro miist ipurotoBienus 250 ma 0,2M pactBopa.
Paccunraiite ckosbko MOJIb cOCTaBISIOT 34 T AgNO:s.

Haiigure maccy AgNOs , HeoOxoaumyto Juis npurorosinenus 150 mu 0,4M pactBopa.
Ompenenure MOJISIPHYIO KOHIIEHTpaluio pactBopa AgNOs, cogeprkamero B 200 mi 17 T
COJIN .

Kpumepuu oyenxu:

- OICHKa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIM BBIIIOIHCHBI 5 3aZ[aHI/II71 u3 MmATH.. .,

- OIIEHKA «XOpPOIII0Y, ECITH BBIMOJTHECHBI 4 3aaHMS.

- OLICHKA «yJOBJICTBOPUTEIBHOY = €CITH TPH.e.eeeneteeneenenennenannenaneneneneeenes ;

- OLICHKA «HEY/IOBJICTBOPUTEIBHO» €CITH MEHEE 3-X...............

Kaxnoe 3aganune coorsercryer 1 6aury BPC mo mucimmmge.
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Kadenpa xumun
KonTponbhbie Bonpocs! 1 no pazneny 1 «Xumuueckue cuctemsl. PacTBopbi»

Hanmucate ypaBHEHMS peakIUid 3JIEKTPOIUTUYECKOM JUCCOLMALIMM  CHENYIOIIUX BEUIECTB:
FC(OH)j,, HMI’IO4, Ca(NO3)2

3aKOHYNTH ypaBHEHUE PEAKIMH M HAMTUCATh MOJHOE U COKpalleHHoe HOoHHbIe ypaBHenus: NH4Cl
+ Ba(OH), =

Hanwmcath ypaBHEHHs peaklMW THAPOIHM3a B MOHHOM M MOJEKYIIpHOH ¢opme mo 1 crymeHu
coneii MnSQy4; CaS. YkazaTh XapakTep cpensbl.

KucsIM niM menounsiM seisercs pactsop ¢ pOH=3. Jlokasats pacuerom H' u pH.

Hanmucate ypaBHEHMSI peaKUUWA 3JIEKTPOIUTUYECKOM JIUCCOLMALIMM CIENYIOIIUX BEUIECTB:
Cr(OH)3, HQSCO4; CU.CIQ

3aKOHYUTH ypaBHEHHE pEaKUWHW M HamucaTh IOJHOE W COKpAIleHHOE HOHHBIE YPaBHEHHUSA:
Fe(NO;); + Ba(OH), =

Hanwmcath ypaBHEHUS peakiUy THAPOIHM3a B MOHHOH W MOJEKYISIpHOH ¢opme mo 1 crymeHu
coneii CuSO,; K,SO;. YkazaTh xapakrtep cpeabl.

KucibIM 1y menodHsiM asasercsa pactsop ¢ pOH=11. Jlokasats pacuerom H' u pH.

Hanmucate ypaBHEHMSI peaKUUWA 3JIEKTPOIUTUYECKOM JUCCOLMALIMM  CIENYIOIIUX BEUIECTB:
MH(OH)Q, HgSOj,, Hg(NO3)2

3aKOHYHTH ypaBHEHHE PEaKI[MH U HAITUCATh MOJIHOE U COKpallleHHOEe HOHHBIC yYpaBHEHUI: AgNO;
+ CaCl, =

KOHIIeHTpaIysi HOHOB THAPOKCHIA B pacTBope paBHa 10° mombs/1. UeMy paBeH BOZOPOIHBIH
noka3zatesb. KHucapIM HiTH EeTOUHBIM SBJIIETCS] pacTBOP.

Hanmucate ypaBHEHMSI peaKUUid 3JIEKTPOIUTUYECKOM JUCCOLMALIMM  CHENYIOIIUX BEUIECTB:
HQMI’IO4; CU(OH)Q, KQSO4

3aKOHYUTH YpaBHEHHE pPeaKIIUY U HaMCcaTh MOJTHOE U COKpallleHHOe HOoHHBIe ypaBHeHUs: Fe(OH);
+ HNO3 =

Hanwmcath ypaBHEHHS peaklMU TUIPOJIM3a B HOHHOM W MOJEKYISIPHOH (opMme 1o 1 crynenu
comeii Na,CO;; AICI;. YkazaTh xapakTtep cpefbl.

KucibIM 1M menodHsiM asasercsa pactsop ¢ pOH=12. Jlokasats pacuerom H' u pH.

HamucaTth ypaBHEHMsI peakUUd 3JSKTPOIUTHUECKOW Aucconmanuu cienyromux Bemects: HCI;
Zl’l(OH)g, Ca3(PO4)3

3aKOHYNTH ypaBHEHHE pEaKUWHW M HamucaTh IOJHOE W COKpAIleHHOE HOHHBIE YPaBHEHHUSA:
CU.(OH)2 + HQSO4 =

KOHIIeHTpaIysi HOHOB THAPOKCHIA B pacTBope paBHa 107 momb/n. UeMy paBeH BOZOPOIHBIH
roka3atenb. KHuciapiM HiTH MEeTOUYHbIM SBIISIETCS pacTBOpP?

Hamucats ypaBHEHHS peaKIHil SJIEKTPOIUTHIECKON JUCCOIUANK caenyronmx BemecTs: H;BOs;
CU(OH)Q, Ba(NO3)2

3aKOHYNTH YpaBHEHHE PEaKlMU M HalMCcaTh MOJHOE M cOKpalieHHoe noHHble ypaBHeHUs: CrCls
+ NaOH =

KOHIIeHTpaIysl MOHOB T'MAPOKCHIA B pactBope paBHa 1077 moms/1. Uemy paBeH BOZOPOIHBIH
roka3atenb. KruciapiM HiTH MIeTOUYHbIM SBIISIETCS pacTBOpP?

3aKOHYNTh ypaBHEHHE peaKUW{W M HamucaTh IOJHOE W COKpAIleHHOE HOHHBIE YPaBHEHHUSA:
CU(NO3)2 + NaOH =

KOHIIEHTpAIMsl MOHOB T'MIPOKCHIA B pacTBope paBHa 10° monw/m. UeMy paBeH BOJOPOIHBIA
noka3zatenb. KHuciapIM Wi MIEeTOYHbIM SBIISETCS pacTBOpP?

Kpumepuu oyenxu:

- OICHKa «OTJINYHO» BBICTABJIACTCA CTYACHTY, €CJIN BbIIIOJIHCHBI 5 SaI[aHI/Iﬁ u3 IIATH. ..,
- OICHKa «XOpomio», €CJIN BbIITOJIHCHbI 4 3aaHusl.

- OLCHKA «YOBIETBOPHTEIIBHO» = CCIH TPH. . ettevnernenennenaenennenenennennenes ;

- OLIEHKa «HEY/IOBJIECTBOPHUTEIBHO» €CITH MEHEE 3-X............ ..

Kaxnoe 3ananue coorserctByet 1 6aury BPC no nuctumimse.



®I'bOY BO HoBocubupckuiit 'AY

Kadenpa xumun
[IpoBepounas pabora 2 no pazueny 2
«OCHOBHBIC 3aKOHOMEPHOCTH XHMHUYECKUX MPEBPAIICHUI

1. Ilpu B3aumMoeiicTBMU Ta3000pa3HBIX cepoBOOpoaAa B okcuaa yriepoaa (IV) oopazyrorcs
napel BoAbl U cepoyriepoaa CSy(r). Hanummre TepMOXMMUYECKOE YpaBHEHHE ITOW pPEaKIluw,
BBIYHCIIUTE €€ TEIUIOBOM 3(PPEKT B CTAaHIaPTHHIX YCIOBUSIX.

2. Bpruucnure, CKOJIbKO TEIUIOTHI BBIACIUTCS U cropanuu 4,48 11 3TujaeHa B CTaHAAPTHBIX
YCIOBUSX.

3. Ompenenute KOJIUYECTBO TEIUIOTHI, KOTOPOE BBIJEIUTCA MPH B3aUMOJAECUCTBUU 1 MOJIb
KaJIUs C BOJIOM B CTAaHJAPTHBIX YCIOBUSIX.

4. PaccumnTaiiTe KOJIMYECTBO TEIJIOTHI, KOTOPOE BBIICIUTCS MIPH CrOpaHuu: 1 J1 MmeTaHa.

5. PaccunraiiTe KOJMYeCTBO TEIIOTHI, KOTOPOE BBIICIUTCS IPU CrOpaHUu: | JI mponaHa.

6. Brruncaure AG0298 JUISL CHEAYIOIIUX PEAKIIUN:

2NaF(x) + Cly(r) = 2NaCl(k) + Fa(r);

7. Berancnure AG 298 IS CIETYIOITUX PEAKIIHIA:

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

8. YkaxuTe, Kakue U3 NMPUBEICHHBIX PEaKIMil IPOTEKaIOT CAMOINPOU3BOJILHO U SIBISIOTCS
9K30T€PMHUYECKUMHU B CTAaHIAPTHBIX YCIOBUSIX:

2H202()K) = 2H20()K) + 02(1");

9. Ykaxure, Kakue U3 MPUBEJICHHBIX PEAKIUI MPOTEKAIOT CAMOIPOU3BOJBHO U SIBISIOTCS
9K30T€PMHUYECKUMHU B CTAaHIAPTHBIX YCIOBUSIX:

3H2(F) + Nz(l") = 2NH3(F);

10. Ykaxure, Kakue U3 MPUBEICHHBIX PEAKIHUNA IMPOTEKAOT CAMOIIPOU3BOJIBHO U SIBJISIFOTCS
9K30T€PMHUYECKUMHU B CTAaHIAPTHBIX YCIOBUSIX:

N204(F) = 2N02(F).

11. Beraucnure, mpu Kakod TeMIEpaType HavyHETCsl AMCCOLMAIUs nmeHTaxjaopuaa ¢ocdopa,
nporekaromast 1o peakmun: PCls(r) = PCly(r) + Cly(r); AH’, = 92,59 k.

12. Onpenennute BO3MOKHOCTD MOJTYICHHUSI METaHa M0 PEAKIUU:

CO(r) + 3Ha(r) = CHa4(r) + H,O(r) B cTaHIapTHBIX YCIOBUSX.

13. Ompenenute, mpu Kakol TemIepaType HadHeTcsl peakiusi BoccTaHOBieHUS Fe;Os:
Fe;04(k) + CO(r) = 3FeO(k) + COu(r); AH’, = 34,55 kJIx.

14.Ilpn B3ammopeiictBuu 6,3 T kemeza ¢ cepoil Beenwioch 11,31 x/[x TemmoTsl.
Brruucnure Teroty o6pasoBanus cynbduaa xenesa (FeS).

15. Onpenenute BO3MOKHOCTh CaMONPOU3BOJIbHOIO npotekanus peakun NH;(r) + HCI(r)
= NH4ClI(t) mpu 30°C.

16. Paccumraiite, mpu kakoi temmeparype, 1000°K wmm 3000°K, Bo3MOXkHA peaxius
Ti0,(x) + 2C(x) = Ti(k) + 2CO(T).

17.Mcxons m3 Bemmame AGyag COCTMHEHHNIT, Y4YaCTBYIOIIUX B PEAKLHH, OIIPEHAECIUTE
BO3MOXHOCTb CaMOITPOU3BOJILHOTO MPOTEKAHUS pEaKUu:

ALO3(x) + 3S03(r) = AL(SO4)3().

Kpumepuu oyenxu:
- OIICHKA «OTIIMYHOY BHICTABIISCTCS CTY/ICHTY, €CIIH BBIIIOJIHEHBI 5 3aJJaHUH U3 IIATH. ..
- OLIEHKA «XOPOIIIO», €CITH BHIIOIHEHbI 4 3aJaHMHsL.;
- OLEHKA «yJOBJIETBOPUTEITBHOY» = €CTH TPH .. ceenenenrneaneneneneneneanenenenenennnnes ;
- OLICHKA «HEY/IOBJIETBOPUTEIBHO» €CITH MEHEE 3-X...............

Kaxnoe 3aganune coorsercryer 1 6aury BPC mo mucimmmge.



®I'6OY BO Hoocubupckuit [AY

Kadenpa xumun
KonTponeubie Bompock! 2 no pazzaeny 2
«OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX MPEBPAIICHUN.»

1.Hanmcath MaTeMaTHUYeCKOE BBIpaKEHHE 3aKOHA JAEHCTBHSI Macce JJIsl PEaKIIHuu:
a) 4Fe (TB.) + 302<—> 2FCQO3 (TB.);
6) N2 + 3H2 g 2NH3
2.Ha cKoJbKO rpaaycoB ClieyeT MOBBICUThH TEMIIEPATyPy, YTOOBI CKOPOCTh PEaKIMU Bo3pocia B 8 pa3?
3.HammmcaTh BeIpa)kKeHHE KOHCTAHT PAaBHOBECHS PEAKITHIA:
a) 4Fe (1B.) + 30, <> 2Fe,05(1B.) - Q;
6) N2+ 3H2 g 2NH3 + Q
Kyna cmecTuTcsl paBHOBECHE B 3TUX PEAKIIUSAX NIPH YMEHBIIICHUH JaBIICHHUS U TEMIIePaTypbl?
4. PaBaoBecue peakuuu N, + 3H, <> 2NH; ycTaHOBMIIOCH NPH CIEAYIOMNX KOHIICHTPAITUSAX BEIIECTB:
[N,] = 0,08 mons/m; [H,] = 0,03 momns/i; [NH;3] = 0,01 Monb/1. BEIYUCIUTS KOHCTAHTY paBHOBECHSI.
5.HanucaTth MaTeEMaTUYECKOE BBIPAKEHHUE 3aKOHA JICUCTBUS MACC JUISl PEaKIIUU:
a) CO,(r.) + C (1B.) <> 2CO (1.);
6) CO,(r.)+ Hy (1) < CO (r.) + H,O (map).
Kax u3meHuTcst CKopocTh yKa3aHHBIX BBIIIE PEAKIHM MPHU YBETUUCHUN JaBJICHUS B 2 pa3za?
6.BO CKONBKO pa3 yBEIHUYHMTCS CKOPOCTh PEAKIWU TPH yBEIMYCHHH Temrepatypbl Ha 30°, ecimu
TeMIlepaTypHbIi KO3 duimeHt paseH 3?
7.HanucaTh BbIpa)K€HHE KOHCTAHT PABHOBECHS PEAKIIMIA:
a) 2CO & CO,+ C (1B.) - Q;
6) CO,+ Hy < CO + H,0 (map) - Q.
Kyna cMmecTuTCsl paBHOBECHE B 3TUX PEAKIUSIX TIPU YBEITMUCHUH JaBIICHUSI U TEMITEPaTyphI?
8.Brruncimuth koHCTaHTY paBHOBecHs cucteMbl 2CO «» CO, + C (TB.), €ClId B COCTOSHHH PaBHOBECHUS
koHieHTpaius [CO] = 0,04 monw/i; koHtenTpaims [CO,] = 0,05 Mosb/i.
9.HamucaTth MaTeMaTHuyeckoe BhIpakKeHHE 3aKOHA JISHCTBHS Macc ISl peaKLnu:
a) Hy(r.) + LL(r.) < 2HI (r.);
0) 2H, (r.)+ S, (1B.) > 2H,S (1).
Kak M3MeHHTCS CKOpOCTh YKa3aHHBIX BBIIIE PEaKIUH, €CIH YBEIWYHTh KOHIICHTPAIIUIO BOJIOPOAa B 2
paza?
10.Bo CKkOIBKO pa3 BO3pAcTeT CKOPOCTh PEaKI[MH NP TOBBIMIEHUH TeMmrepatypsl ¢ 25° mo 45°, ecnu
TeMIlepaTypHbIi KO3 duimeHt paseH 3?
11.HanucaTe BeIpakeHUE [IsI KOHCTAHT PAaBHOBECHS PEaKIIMii:
a) Hy(r.) + L (r.)« 2HI(r.) - Q;
0) 2H, (r.)+ S, (1B.) > 2H,S (1).
Kaxk noBmiusier noBbIIIeHuEe TEMITEpaTyphl HA PaBHOBECUE CUCTEMBI a)?
12.PaBuoBecue peaxnuu H, (r.) + I, (r.) <> 2HI (r.) ycraHOBHIIOCh MU CIAERYIOMIMX KOHI[EHTPAIUIX:
[Hz] = 0,01 mons/1; [I;] = 0,02 mons/n; [HI] = 0,02 Moib/11. BEIMUCINTL KOHCTAHTY paBHOBECHSI.
13.Hamucats MaTeMaTHYECKOE BBIPAYKEHUE 3aKOHA JICHCTBUS MacC JUIS PEaKIUH:
a) 3H,(r.) + N, (1.) <> 2NH; (1.);
6) H,O (map)+ C(1B.) > H, (r.) + CO (1.).
Kak n3MeHHTCsl CKOpOCTh YKa3aHHBIX BBIIIE Peaklui Py yBeIHMYeHHN o0bema B 2 pa3a?
14.Ha ckoJIbKO IpagycoB CISIyET MOBBICUTh TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKIIMK YBEIHYUIACh B 16
pa3? TemmnepaTypHbIil KOOQQHUINEHT paBeH 2.
15.PaBrOBecue peakmuu 3H, (1.) + N, (1.) <> 2NH; (T.) ycTaHOBUIIOCH MPHU CIEAYIOMIUX KOHIIEHTPAITUIX
Bemects: [Hy] = 0,03 mombe/im; [Ny] = 0,08 monw/m; [NH3] = 0,01 monb/n. BelYMCIuTh KOHCTaHTY
paBHOBeCHS.

Kpumepuu oyenxu:

- OIIEHKA «OTIMYHO)» BBICTABISAETCA CTYACHTY, €CIH BBHIOTHEHBI 5 3aJaHUi U3 MATH...;

- OIIEHKA «XOPOIIIO», €CJIM BHIMOIHEHHI 4 3a7aHus. ;

- OIICHKA «y/IOBJIETBOPUTEIBHOY = €CITH TPH .. ceuenuentanenteneantenteneanneneeneaenens ;

- OIIEHKa «HEYJOBJIETBOPUTEIHHO» €CITH MEHEE 3-X...............

Kaxnoe 3aganune coorsercryer 1 6aury BPC mo mucimmmne.
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®I'6OY BO Hoocubupckuit [AY

Kadenpa xumun
KouTtponsHbIe BOIpockH 3 o pa3aeny 3
«PeakimoHHas cnocOOHOCTH BEIECTB.»

ATOM 3JIeMEHTa COJEPIKUT 25 3yekTpoHOoB. HanuiuTe 3aekTpoHHyI0 GOpMyITy aToMa dJIeMeHTa
B HOpMAJIbHOM 1 B036Y)KI[GHHOM COCTOsSIHHU.

CTpoeHHe BaJEHTHBIX SIEKTPOHOB aToma sneMeHta 4s°3d'. HaszoBMTe >I€MEHT, HANMIINTE
MOJTHYIO 3JICKTPOHHYIO (POPMYITy, HA30BUTE MEPUO]] U TPYIIILY, B KOTOPOM OH HAXOJHUTCSI.
OmnpenenuTsh THIT CBSI3M B COCAMHEHWH, yKa3aTh HauOoiee 3JIeKTPOOTPHIATENLHBINA DIIEMEHT
H;BO;, AICI;.

ATOM 3j1eMeHTa COMEPKUT 33 anekTpoHoB. HanuiuTe 3aekTpoHHYI0 (hOpMyITy aToMa 3JIeMeHTa
B HOpMAJIbHOM 1 B036Y)KI[GHHOM COCTOsSIHHU.

CTpoeHHe BaJEHTHBIX SIEKTPOHOB aToMma dneMeHTa 3d’4s’. HaszoBHTE dI€MEHT, HAINMIINTE
MOJTHYIO DJIEKTPOHHYIO (OpPMYIly, HAa30BHUTE IEPUON W TPYIIY, B KOTOPOW OH HAXOIUTCA.
CocraBbTe (OPMYITY BBICILIETO OKCHJIA.

Hanummre 51eKTpoHHyio (popmyity nosa Ni~Z, S*

OmnpenenuTsh THIT CBSI3M B COCAMHEHWH, yKa3aTh HauOoiee 3JIeKTPOOTPHIATENLHBINA DIIEMEHT
H,SO;, KOH.

ATOM 3j1eMeHTa CONEpKUT 15 anexrpoHoB. HanuiuTe 3nekTpoHHyI0 (hOpMYITy aToMa 3JIeMeHTa
B HOpMAJIbHOM U B036Y)KI[GHHOM COCTOsSIHHU.

CTpoeHHe BaJEHTHBIX SIEKTPOHOB aTOMa JIEMEHTa 5s°5p°. Has3oBHTE >I€MEHT, HANMIINTE
MOJTHYIO DJIEKTPOHHYIO (OpPMYIly, HAa30BHUTE IEPUON W TPYIIY, B KOTOPOW OH HAXOIUTCA.
CocraBbTe ()OPMYITY BBICILIETO OKCHJIA.

Hanummte snektponnyio gopmyiny nona Fe?, CI

OmnpenenuTs THIT CBSI3M B COCAMHEHWH, YKa3aTh HauOoiee 3JIeKTPOOTPHIATENBHBINA DIIEMEHT
HC]O4, MgSO4

AToM 3eMenTa conepkuT 20 anekTpoHoB. HanuiuTe 3nekTpoHHy0 GOopMyIly aToMa dJIeMeHTa
B HOpMAJIbHOM U B036Y)KI[GHHOM COCTOsSIHHU.

CTpoeHHe BaJEHTHBIX SIEKTPOHOB aToMma s1eMeHTa 4s°4p’. HaszoBHTe >I€MEHT, HANMIINTE
MOJTHYIO DJIEKTPOHHYIO (OpPMYIly, HAa30BHUTE IEPUON W TPYIIY, B KOTOPOW OH HAXOIUTCA.
VYKaxuTe MeTaul Uil HeEMeTalll.

OmnpenenuTsh THIT CBSI3M B COCAMHEHWH, YKa3aTh HauOoiee 3JIeKTPOOTPHIATENLHBINA DIIEMEHT
H,S04, K,CO:s.

ATOM 3JIeMEHTa COIEPXKUT 35 ANEeKTPOHOB. HanmummTe 31eKTpOHHYI0 GOPMYITy aToMa dJIeMEeHTa
B HOpMAJIbHOM U B036Y)KI[GHHOM COCTOsSIHHU.

Hanummte s1ekTponyio Gopmyiny nona F, Bi’

OmnpenenuTsh THIT CBSI3M B COCAMHEHWH, YKa3aTh HauOoiee 3JIeKTPOOTPHIATENLHBINA DIIEMEHT
HNO3, Ba(OH)2

AToM 371eMeHTa conepKuT 17 anexkTpoHoB. HanuiuTe 3aekTpoHHYI0 (hOpMYITy aToMa dJIeMeHTa
B HOpMAJIbHOM 1 B036Y)KI[GHHOM COCTOsSIHHU.
Hanummte s1ekTpornyio gopmyiny nona Al”, P
OmnpenenuTs THIT CBSI3M B COCAMHEHWH, YKa3aTh HauOoiee 3JIeKTPOOTPHIATENLHBINA DIIEMEHT
NaNO;, KCL

AToM 371eMeHTa comepkuT 21 anexkTpoH. Hamummre anekTpoHHyo opMyly aToMa 3JeMEHTa B
HOPMAaJILHOM H BO30YKJICHHOM COCTOSIHUH.

OmnpenenuTsh THIT CBSI3M B COCTMHEHUH, yKa3aTh Haubosee 3JIEKTPOOTPHUIATENBHBIA 3JIEMEHT
CaSiO;, Fe(OH);,

-3

Kpumepuu oyenxu:

OIICHKA «OTJINYHO» BBICTABJIACTCA CTYACHTY, €CJIM BbIIIOJIHCHBI 5 SaI[aHI/Iﬁ U3 ISTH...;
OIICHKa «XOpol10», €CJIN BbIITOJIHCHBI 4 3aaHusl.
OLICHKA «YOOBJICTBOPUTECIIBHO» = CCIIM TPH...ceiniiiiiiiiiiiiiiiiiiiiiiniaiaieenas )

- OLICHKA «HEYIOBJIETBOPUTEIIBHO» €CITH MEHEE 3-X.....cuenenen..
Kaxnoe 3ananue coorserctByet 1 6aury BPC no nuctumimse.



®I'6OY BO Hoocubupckuit [AY

Kadenpa xumun
[Iposepounas padota 3 mo paszueny 3
«PeakImoHHas CII0COOHOCTh BEILIECTB. )
1. Omnpenenute cTENeHb OKUCICHUSA HOA B CICIYIONINX COCTUHCHUSX
KJ;  HIO4 J,0s; HIO HJ.
2. YKaxuTe, B KAKOM U3 IPOLIECCOB IPOUCXOINT OKHUCIICHHUE, & B KAKOM BOCCTAHOBJICHUE:
KMnO, — MnO;; St — Sn*'; 2F¢ —  Fe0s.
3. Kakue W3 mpUBEACHHBIX HIDKE BEIIECTB MOTYT OBITh TOJBKO OKHUCIIUTEISAMH, TOJBKO BOCCTAHOBUTEIISAMHU HIIU
MIPOSIBJISIIOT ¥ OKUCITUTEIILHBIC M BOCCTAHOBUTEIILHBIC CBOMCTBA:
C; Na,S; KMnO4  HNO,; H,SO,.
4.0mpenenuTe CTeeHb OKUCICHUS BUCMYTA B CIIEAYIOIIUX COCTUHCHUAX
BizSg;; BI(OH)S, BizOs; BI(NO3)3
5.Vkaxkute, B KAKOM U3 MPOIIECCOB MTPOUCXOTUT OKUCIICHHE, @ B KAKOM BOCCTaHOBJICHHE:
HS — H,SO,; ' — (Cr0,);  PbO, —  Pb*.
6.Kakue u3 TpPUBEICHHBIX HIDKE BEIISCTB MOTYT OBITH TOJBKO OKHCIUTEISIMH, TOJBKO BOCCTAHOBUTEISIMH WA
MIPOSIBJISIIOT ¥ OKUCITUTEIILHBIC M BOCCTAHOBUTEIILHBIC CBOMCTBA:
HCl; K,Cr,0;; Zn; H,COs;; NH;.
7.0mnpeaenuTe cTereHb OKUCICHHS CEPhI B CICTYIONIMX COSAMHCHUSIX:
st; Nast4; SOz, HzSzO3 KzSO3.
8. Ykaxwre, B KAKOM H3 MPOIIECCOB MPOUCXOMUT OKUCIICHHE, @ B KAKOM BOCCTAHOBJICHUE:
C — COZ N (NO3)_ — (I\H‘L;)Jr N MOO3 — Mo.
9. Kakue w3 mpuBEACHHBIX HIDKE BEIIECTB MOTYT OBITh TOJNBKO OKHUCIIUTEISAMH, TOJBKO BOCCTAHOBUTEIISAMHU WU
MIPOSIBJISIIOT ¥ OKUCITUTEIILHBIC M BOCCTAHOBUTEIILHBIC CBOMCTBA:
H,MnO,;; MnO,; KMnO, Mn,0O,
10.Omnpenenute cTeneHb OKUCIEHUSI 0JI0BA B CIEAYIOIINX COSIUHEHUSX:
SnCly; SnS; Sn(OH), ; Sn(SOy),.
11. Vkaxwure, B KAKOM U3 TIPOIIECCOB MTPOUCXOUT OKHCICHHE, & B KAKOM BOCCTAHOBJICHUE:
J, — 2HI; Na,ZnO, — Zn*'; NH; — HNO.
12. Kakue W3 NMPUBEIACHHBIX HHMXKE BEHICCTB MOT'YT OBITH TOJBKO OKHUCIHTEISMH, TOJIBKO BOCCTAHOBUTEISMH HIIH
MIPOSIBJISIIOT U OKUCITUTEIILHBIC M BOCCTAHOBUTEIILHBIC CBOMCTBA:
Na,S; K,CrO4; HBr; H,SO4;  KMnO;.
13.0Onpenenure cTeneHb OKUCICHUS OpoMa B CIICAYIOIIUX COCTUHCHUSX
HBrO;; KBr; HBrO; ; HBrO.
14. Ykaxxute, B KAKOM M3 MPOLIECCOB MPOUCXOIUT OKUCIEHHUE, a B KAKOM BOCCTAHOBIIEHUE:

Bi** — Bi; NO — NO;: HS — S.
15. YKa>KI/ITe, B KaKOM M3 IIPOLECCOB IMTPOUCXOAUT OKUCIICHUEC, 4 B KAKOM BOCCTAHOBJICHUEC!
S — HzSO4 N ASzS3 — 2H3ASO4 N ZI‘FL — Hz.

16. Kakue W3 NMPUBEIACHHBIX HHMXKE BEHICCTB MOT'YT OBITH TOJIBKO OKHUCIHTEISMH, TOJIBKO BOCCTAHOBUTEISMH HJIH
MIPOSIBJISIIOT ¥ OKUCITUTEIILHBIC M BOCCTAHOBUTEIILHBIC CBOMCTBA:
Zn; H,S;  PbOy; KCIO;;  Fe.
17.0npenenurte cTeneHb OKUCICHHS XpOMa B CIEIYIOIIUX COSAMHEHUSX:
Cr,03; CrCl,; CrO ; BaCrO,; CrOs.
18. Vkaxwure, B KAKOM M3 IIPOIIECCOB MPOMCXOTUT OKUCIICHHUE, @ B KAKOM BOCCTAHOBJICHHE:
CI — (Cloy; Cl, — 2HCl; P — (POy".
19. Kakue W3 NMPUBEIACHHBIX HHMXKE BEUICCTB MOT'YT OBITh TOJBKO OKHUCIHTEISMH, TOJBKO BOCCTAHOBUTCISMH HIIH
MIPOSIBJISIIOT ¥ OKUCITUTEIILHBIC M BOCCTAHOBUTEIILHBIC CBOMCTBA:
HNO3, Nzo, NH3, HNOZ
20.Onpemenure cTeneHb oKUcIeHUs Ghochopa B CICAYIOMUX COSAMHECHUSIX:
PH3, P205; PC15 ) PBI'3; H3PO4.

Kpumepuu oyenxu:
- OLIEHKA «OTJIMYHOY» BBICTABJISIETCS CTYJIEHTY, €CIIM BBIIOJIIHEHBI 5 3aIaHUH U3 TISITH. .}
- OLIEHKA «XOPOIIO», ECITH BBINOIHEHBI 4 3a/1aHusl. ;
- OILICHKA «YOBJIETBOPHUTEIBHOY = €CIU TP’ .. eenvrenenenennenenenenenenenenennenenens ;
- OLICHKA «HEYIOBJIETBOPUTEIIBHO» €CITH MEHEE 3-X.....euenenee..

Kaxnoe 3ananue coorserctByet 1 6auty BPC no muctumimse.
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®I'bOY BO HoBocubupckuiit 'AY

Kadenpa xumun
[IpoBepounas pabota 4 no pazueny 4

«XUMHUS IITEMEHTOB.»
Vkaxure KOMHJ’ICKCOO6pa3OBaTeJ'HJ, JIMTaHAbI, KOOPAWHAIMOHHOC YUCJIO, BHYTPCHHIOIO W BHCIIHIOIO cq)epy

KOMILIEKCHOTO coennHeHus. OnpeaenuTe 3apsii KOMIDIEKCO00pa3oBaTers. [Cu(NH3)4] SO,
Hanwmimure ypaBHEHUS] IEPBUYHON W BTOPUYHOM JTUCCONHUAIIMA KOMIUICKCHOTO COCIMHCHUS: Nag

[Zn(S0,),]

- 2+
Hanumvire BeipaskeHue 151 KOHCTAHThI HECTOMKOCTH KOMIUIEKCHOT'O MOHA: [Cd(NH4)4]
YKaxxuTe KOMIUIEKCOOOpa30BaTesb, JUTAHABI, KOOPIWHAIIMOHHOE YHCIO0, BHYTPEHHIOI U BHEIIHIOK chepy

KOMILIEKCHOTO coennHeHus. OnpeaenuTe 3apsii KOMIDIEKCO00pa3oBaTers. K; [Ag(SZO3)2]
Hanwiure ypaBHeHUS IEPBUYHON U BTOPUYHOM TUCCOIMAIINN KOMIUIEKCHOTO COCIMHCHUS: [Hg(NH3)4]C12

o 4-
Hanumure BBIPAXKCHHUEC JJI1 KOHCTAHTHI HECTOUMKOCTH KOMIIJICKCHOI'O MOHA! [PtClﬁ]
Vkaxxkure KOMHJ’ICKCOO6pa3OBaTeJ'HJ, JIMTaHabl, KOOPAWMHAIIMUOHHOC YHUCJIO0, BHYTPECHHIOIO W BHCIIHIOIO cq)epy

KOMIIEKCHOTO coefuHenus. OnpesenuTe 3aps1 KOMILIEKCO00pa3oBaTes. K, [PtCls |
Hanmmnte ypaBHeHHs IEPBUYHON U BTOPUYHOMN JIUCCOLMAIINK KOMILUIEKCHOIO COEIMHEHHS M JIaliTe Ha3BaHHeE

KOMILICKCHOMY COSIHHEHUIO: [Fe(HZO)G]Ch

o +
Hanumvite BbipaskeHue JJIs1 KOHCTAHThI HECTOMKOCTH KOMIUIEKCHOT'O HOHA: [Cr(OH)z]
VYkaxuTe KOMIUIEKCOOOpa30BaTelb, JIUTAHAbl, KOOPIWHAIMOHHOE YHCIIO, BHYTPEHHIOIO M BHEUIHIOW cdepy

KOMILIEKCHOTO coennHeHus. Onpenenure 3apsii KoMIuiekcooopaszopatensd. K, [Cu(CN)4]
Hanwiure ypaBHEHHs TEPBUYHON M BTOPHUYHOMN JUCCOMUAIIUM KOMIUIEKCHOTO COSMHEHHS M JalTe Ha3BaHUEC

KOMILICKCHOMY COSIMHEHUIO: [Cr(NH3)4]Cl3

Hanumvire BeipaskeHue JJIs1 KOHCTAHThI HECTOMKOCTH KOMIUIEKCHOT'O HOHA: [Fe(CN)ﬁ]3 i
VYkaxuTe KOMIUIEKCOOOpa30BaTelb, JIMTAH/AbL, KOOPIUHAIMOHHOE YHCIIO, BHYTPEHHIOIO M BHEUIHIOW cdepy

KOMILIEKCHOTO coenuHeHus. OnpeaenuTe 3apsii KOMIDIEKCO0Opa3oBaTers. [Co(NH3)6]Cl3
Hanwmiure ypaBHEHUS TIEPBUYHON U BTOPUIHOM TUCCOIMAIINN KOMIUIEKCHOTO CoeuHeHus: Kj [Cr(CN)G]

" 2+
Hanumvite BbipaskeHue JJIs1 KOHCTAHThI HECTOMKOCTH KOMIUIEKCHOT'O HOHA: [Fe(NH3)4]
VYkaxuTe KOMIUIEKCO0Opa30BaTelb, JIMTAHAbI, KOOPIWHAIOHHOE YHCIIO, BHYTPEHHIOIO M BHEUIHIOW cdepy

KOMILIEKCHOTO coenuHeHus. Onpeaenure 3apsi KoMIuiekcooopasopatens. K, [Zn(OH)4].
Hanwmmure ypaBHeHUs NepBUUHON U BTOPUYHOM TUCCOIMALINU KOMIUIEKCHOTO COSIMHEHUS: [Ni(NH3)4]C12

o 2-
Hanumvire BbipaskeHue JJIs1 KOHCTAHThI HECTOMKOCTH KOMIUIEKCHOT'O HOHA: [Cu(CN)4]
VYkaxuTe KOMIUIEKCOOOpa30BaTelb, JIUTAH/bL, KOOPIUHAIMOHHOE YHCIIO, BHYTPEHHIOIO M BHEUIHIOW cdepy

KOMILIEKCHOTO coenuHeHus. OnpenenuTe 3apsii KOMIDIEKCO00pa3oBaTers. K4[Ni(CN)6]
Hanwmiure ypaBHEHUs TIEPBUYHON ¥ BTOPUYHOM TUCCOIMAIINN KOMIUIEKCHOT'O coeuHeHus: K, [CoCl4]

- 2+
Hanumvite BbipaskeHue JjIsl KOHCTAHThI HECTOMKOCTH KOMIUIEKCHOT'O HOHA: [Be(H20)4]
Ykaxxutre KOMIUICKCOOOpa30BaTesb, JUTAHAbI, KOOPIWHAIIMOHHOES YUCIO0, BHYTPEHHIOI W BHEUIHIOK chepy
KOMILUIEKCHOTO coefuHeHus. OmnpenenuTe 3apsn KoMmIiuiekcooOpasoBateis. [laliTe Ha3BaHHE KOMILICKCHOMY

COEIMHEHHIO. K[ PtCle |
Hammmure ypaBHEHMs MEPBHYHOM U BTOPUYHOMN IHMCCONUAIMHE KOMIUIEKCHOTO COEUHEHHUs U JaiiTe Ha3BaHUe

KOMILICKCHOMY COSIMHEHUIO: [Co(H20)4]C12
Kpumepuu oyenxu:
- OIIEHKA «OTJIMYHO» BBICTABJISIETCS CTYAEHTY, €CIIM BBIIOIHEHBI 5 3aIaHUH U3 IISITH. .
- OIIEHKA «XOPOIIO», €CIIH BBIMOIHEHDI 4 3a1aHuSL. |
- OLEHKA «YIOBJIETBOPUTEIBHOY = €CIH TPH. . ovvsernsransneneareraranensarenenensinenss ;
- OLIEHKA «HEYIOBJIETBOPUTEIBHOY» €CITH MEHEE 3-X...............

Kaxnoe 3ananue coorserctByet 1 6aury BPC no nuctumimse.



®I'bOY BO HoBocubupckuiit 'AY

Kadenpa xumun
KonTtponbabie Bomipocs! 4 o pazaeny 4
«XHUMHUS FIEMEHTOB

1. Yem onpenensercs MPUHAJIEKHOCTb 3JIEMEHTOB K CEMEHCTBY S-3JIEMEHTOB?

2. Kakue cTeneHu OKUCIEHUs MOTYT MPOSIBIATH S-3JIEMEHTHI?

3 Tlowemy nnsi 1IETOYHO3ZEMEIBHBIX METAUIOB 0Oojiee XapakTepHO 0Opa3oBaHUE
KOMIIJIEKCHBIX CO€IMHEHUM, YeM ISl ILEJIOYHbIX?

4. Tlouemy nuTUM TpOsBIsSET OOJIBIIOE CXOJCTBO B CBOMCTBAX C MarHuem?

5. [loueMy 1ienoYHbIE M LIEIOYHO3EMENbHbIE METAJIbl 00Jiee CKIOHHBI K 00pa30BaHUIO
KaTHOHOB?

6. Kakue kucinopoanble coeuHEHHUs 00pa3yloTCsl IpU TOPEHUU IIEOYHBIX METaIOB B
Kuciopoe?

7. Ilouemy J[uIsl IIETOYHO3EMENBHBIX 3JEMEHTOB IPAKTUYECKH HEBO3MOXKHO ITOJIyYEHHUE
OTPULATENILHO 3aPSKEHHBIX HOHOB?

8. UeM OTIMYAETCS MOBEACHHE WLICIOYHBIX METAJIIOB B BOJE OT IOBEACHUS B KUAKOM
ammuake?

9. YeMm onpenensercs NPUHAUIEKHOCTD 3JIEMEHTOB K CEMEICTBY p-3JIEMEHTOB?

10. Kakue creneHu OKUCIEHUS MOTYT IPOSIBIISATH P-3JIEMEHTHI?

11. IIpoxOMMEHTHpYWTE HM3MEHEHHsI aTOMHBIX PAaJUyCOB Yy JJIEMEHTOB CEMEHCTBA IIO
IPyIIE U IO TIEPHOTY.

12. KakoB xapakrep cBsizeil, 00pa3yeMbIX aTOMaMU HEMETAIJIOB B UX COETUHEHUSIX ?

13. KakoBbI ciOCOOBI MOTyYEHUSI HEMETAIIJIOB?

14. TlpokomMMmeHTUpYiHTE OOIMEe XUMHYECKHUE CBOMCTBA, MPOSBISEMbIE HEMETALUIAMHU -
CEMEHCTBA.

15. Yewm ompenensieTcsi IpUHAAIICKHOCTD JJIEMEHTOB K CEMENCTBY d-2i1eMeHTOB?

16. Kakue creneHu OKUCIEHUS MOTYT IPOSBIIATH d-3J1€MEHTHI?

17. IIpoKOMMEHTHpPYWTE HM3MEHEHHsI aTOMHBIX PaJUyCOB Yy JJIEMEHTOB CEMEHCTBA IIO
IPyIIE U IO IEPUOTY.

18. KakoB xapaktep cBsi3eid, 00pa3yeMbIX aTOMaMH METAJLJIOB B UX COCTUHEHUSX ?

19. [IpokoMMeHTupYyiiTe OOIIMEe XMMHUYECKHUE CBOMCTBA, IposiBiseMble MeTamuiamMu d -
cemelncTBa

Kpumepuu oyenxu:

OILICHKA «OTIMYHO» BBICTABJISICTCS CTYIEHTY, €CJIM BBIIIOJIHEHBI 5 3aJaHU U3 MATH...;
OLIEHKA «XOPOIIOY», €CIIU BBIIIOJHEHBI 4 33aHuUsL.;

OLIEHKA «YJIOBJIETBOPUTEIBHO = €CIIM TPH. . eenutnunteneentenenenneneenenennenenne ;
OLIEHKA «HEYJOBJIETBOPUTEIBHO» €CIIM MEHEE 3-X...............

Kaxnoe 3ananue coorserctyet 1 6amny bPC no aqucnumivse.



®I'bOY BO HoBocubupckuii 'AY

Kadenpa xumun

IIpome:KyTOUYHBIN KOHTPOIb

Cnucox 60npocoeé 0na n0020Mo6KU K IK3AMEHY
[Mpeamer xumun. OCHOBHBIE MOHATHS ¥ 3aKOHBI XUMUH.
ATOMHO — MOJIEKYJISIPHOE YYEHHE.
Pacuer MonspHOI Macchl KUCIIOT, COJIel M OCHOBaHMH.
Krnaccpl HeoOpraHn4ecKux COeTMHEHH.
HomeHnkiarypa, nony4eHne 1 XMuMHYECKUE CBOWCTBA OKCHUJIOB.
HomeHnkiarypa, nonydeHne 1 XAMHYECKHE CBOHCTBA KHCIIOT.
HomeHnkiarypa, nonydeHne 1 XAMHYECKHE CBOWCTBA OCHOBAHUI.
Homenknartypa, nomydeHue 1 XuMHUECKHE CBOMCTBA coell.
CoBpeMeHHas TeopHs CTPOECHUS aToMa.
10. IToctynats! bopa.
11. TlnanerapHas U KBAaHTOBO-MEXaHMYECKast MOJIENIb CTPOCHUS aToMa.
12. KBaHTOBBIE UHCHA.
13. TloreHnuan MOHU3AIMU U DHEPTHS CPOACTBA K AIEKTPOHY. VX M3MEHEHHE 110 IPYIIIaM U IepUoaM.
14. MeTaiIMyHOCTh U HEMETAIIIMYHOCTh. VI3MeHeHne 3TUX CBOMCTB MO MEepPUOaM U TPYIIIaM.
15. Tlpunuun ITaynu u 3anper [aymnu.
16. OnwucaHue 3JIEKTPOHHON CTPYKTYphl HAOOPOM KBaHTOBBIX YHCEIL.
17. Tlepuoanueckuii 3axkoH []. 1. MeneneeBa B CBETE CTPOEHUS aTOMa.
18. CtpykTypa NepuoIu4eckoi CHCTEMBI.
19. IleproaMYHOCTH CBOMCTB XUMHUECKUX 3JIEMEHTOB.
20. Ha npumepe menoynbix MeTamuioB (1 rp.) oOBsICHUTE, Kak M3MEHSETCS CTPOCHHE aToMa M CBOWMCTBA
JJIEMEHTOB.
21. Ha npumepe ranoreHoB (7 rp.) oObsSCHUTE, KaK U3MEHSIETCSI CTPOSHUE aTOMa U CBOMCTBA DJIEMEHTOB.
22. Ha mpumepe snemeHToB 3 u 4 mepuona oObsICHHTE, KaKk WU3MEHSETCS CTPOSHHE aToMa M CBOWCTBA
2JIEMEHTOB.
23. DIeKTpOOTPUIIATENHHOCTh, BAJIEHTHOCTh, CTETIEHb OKHCIICHHUSI.
24. ®uznyeckuii CMBICI KBAaHTOBBIX YUCEN U UX HU(PPOBBIX 3HAUCHUI
25. IlpaBuno KneukoBckoro u nomnydeHue sHepreTudyeckoro psaa Kieukosckoro.
26. IIpaBuia KBaHTOBON MEXaHUKHU.
27. IlpuHUMN MHHUMYyMa SHEPTUH U NpaBuio XyHJa.
28. Turbl XUMUYECKUX CBSI3EH.
29. OCHOBHBIE XapaKTEPUCTUKN XUMHUYECKOHN CBSI3U.
30. Monnas cBsi3b. XapakTepucTUku. [IpuBecTy nmpumMepsl COSIMHEHUN ¢ JAHHBIM THIIOM CBS3H.
31. BomoponHas cBs3b, €€ XapaKTEpUCTUKU.
32. KoBajeHTHBIH THIT CBSI3H, €€ CBOWCTBA U THUIIBI.
33. OCHOBHBIE IOHATHUSI XUMUYECKOI TEPMOANHAMUKH.
34. TloHATue YHTAIBITUH.
35. 3akon I'ecca.
36. Ilonatue sHTpoNHUU.
37. Dueprus I'ntdoca.
38. ITloHATHE CKOPOCTH XMMUYECKOM peaKiyu.
39. ®akTopbl, BIUSIOUINE HA CKOPOCTh XUMUUECKOH PEAKIHH.
40. 3axoH JeMCTBYIOIUX MAacC JUIsi TOMOT€HHBIX PEaKIUi.
41. 3axoH AeHCTBYIOIUX MAacC [yl T€TePOreHHbIX PEeaKIUi.
42. XUMHUYECKOE PaBHOBECHE.
43. Tpunnun Jle laTense.
44. KoHcTaHTa XMMHUYECKOTO paBHOBecHs. [IpuBecTr IpHUMEpHI Il TOMOT€HHBIX M T'€TePOr€HHBIX CHCTEM.
45. KoHcTaHTa CKOPOCTH PEaKIMU.
46. BnusHue Temneparypsl Ha CKOpOCTh XUMu4eckoil peakuuu. [IpaBuno Banr [odda.
47. Katanu3 u KaTaau3aTopsl.
48. ®daxTopsl, BIUSIONINE HA CMEIIEHNE XMMUYECKOTO PABHOBECHSL.
49. VYnpasnenue rugponu3zoM. Pors ruaposnsa B nporeccax KU3HeIeSITeIbHOCTH.
50. T'uaponus coneit. Bumasl ruaponusa.
51. BnusHHE pa3au4HbIX (aKTOPOB Ha THIPOJIH3 COJEH.
52. Juccormanus Bojpl. IoHHOE paBHOBECUE BOJIBI.
53. BomopoaHslit moka3artenb.
54. Tlonsartue o pacTtBopax. PacTBopuMocTh BelecTB.
55. Knaccudukanust pacTBOpOB. poiib PacTBOPOB.
56. Poinb 3eKTpOIUTOB B IpoIleccax KU3Hees  TENbHOCTH.

WXk W=



57. Crioco0bl BbIpa)keHUs! KOHIIGHTPAIUi PacTBOPOB.

58. Teopwus snekTponuTUIeCcKOil muccormaiuy. CHIbHBIC U clla0ble 3IeKTpoUuThl. CTeleHb TUCCOIHAIINY.
59. OOpatumble U HEOOpaTUMBIE PEAKIMU B PACTBOPAX AJIEKTPOJIHUTOB.

60. OcHOBHbIE TOJIOKEHUS TEOPUH DIEKTPOIUTUIECKON TUCCOLIUAIINH.

61. Kiaccpl HEOpraHUYECKUX COSMHEHNH C TIO3UIIMU TEOPHH JJIEKTPOIUTUYECKON THCCOLUAIINH.

62. OKUCIUTENHbHO-BOCCTAHOBUTEIIbHBIE peakii. OCHOBHBIE MOHSITHUSA.

63. Oxucnenue u BocctaHoBJeHue. [IpuBecTy nmpuMepsl.

64. TlpuBemuTe MpUMEpHl OKUCIUTENICH U BOoccTaHOBUTENCH. OOBbsCHUTE.

65. Tlopsnok ypasuuBanus OBP. Metox snekTpoHHOro 6ajgaHca.

66. Knaccuduxamus OBP.

67. KomrutekcHble coenuHenus. [Ipupoaa XMMUUECKOH CBSI3U B KOMIUIEKCHBIX COSTUHEHHSIX.

68. KoopaunanuonHas teopusi Bepuepa. CTpoeHre KOMIUIEKCOB.

69. Jluccommarus KOMIUIEKCHbIX coenuHeHuil. Konctanta HecroiikoctH. KoHcTranTa ycToHuMBOCTH
KOMILIEKCOB.

70. HomeHKiIaTypa KOMIUIEKCHBIX COSIMHEHHI M UX KIacCH(UKAIHS.

71. Xumusi OMOreHHBIX AeMeHTOoB. Kitaccudukanuym XuMHYECKUX 3JIEMEHTOB C TIO3UIUI OHOJIOTHH.

72. PacmpocTpaHEeHHOCTh XUMHUECKUX JIEMEHTOB B NMPHPOJIE.

73. BuoreHHble 3JIEMEHTHI.

74. buonoruueckas pojib XAMHYECKHX 3JIEMEHTOB B OpraHU3Me.

75. 3aKOHOMEPHOCTH paclpe/eicHus] OMOTEeHHBIX JJIEMEHTOB B MEPHOAUYECKOl cucreme. Ha mpumepe 4
TP YIIIEL

76. OOImas XxapakTepUCTHKa OHOTCHHBIX S-3JICMEHTOB.

77. Bomopon. Ero coenunennsi. XumMu4yeckue CBOMHCTBA M OHOJIOTUYECKas pOJb.

78. Boma. CtpoeHue MomeKyibl. XUMHUECKHe CBOCTBa. buosorudeckas pois.

79. Kanuii u Hatpuii. X coenuHenns. XUMHYECKUE CBOHCTBA M OMOJIOTUYEcKas poJb.

80. Kaumpiuii u Mmarauii. Ux coequaeHus. XUMUUECKHUE CBOWCTBA U OMOJIOTMYECKast POJlb.

81. OOmas xapakTepucTuka OMOreHHBIX P-3JIEMEHTOB.

82. VYrmepon u kpemHuid. X coenuHeHns. XMMHYCCKUE CBONCTBA M OMOJIOTHYCCKAs POJIb.

83. Asot u dochop. Ux coemuHeHnss. XMMHICCKUAE CBONCTBA M OMOJIOTHYECKAs POJIb.

84. Kucnopon u cepa. x coequuenuss. XUMHUECKHE CBOMCTBA U OHOIOrHYECKast POIib.

85. Tamorensl. MIx coennHeHus. XMMUYECKHE CBOMCTBA M OMOIOTUYECcKas pOJib.

86. OOImas XapaKTepPUCTHKA OMOTeHHBIX d-3JIEMEHTOB.

87. «Metaiuibl KHU3HW» Ha TPUMEPE MHUKPOIJIEMEHTOB MMOOOYHBIX MOATPYII MEPUOANYECKONW CHUCTEMBI.
XUMHUUECKUE CBOMCTBA U OHOIOrUYeCKast POIib.

88. Menp u nuHK. XMMUUECKUE CBOMCTBA U OUOJIOTHYECKast POJIb.

89. XKeneso n k06anbT. XUMHUYECKHE CBOWCTBA M OHOJIOTHYECKas POlb.

90. MonubzaeH u Mapranen. XUMHYECKUE CBOHCTBA U OHOJIOTMYECKasl pOJb.

TunoBble 3aJaHUs K IK3aMeHAIIHOHHbIM ounjIeTraM 1o XuMHH

91. OmnpenenuTh YUCIO MOJIb B HAaBECKE (X T') BEIICCTRA.

92. Pacder MONIApHOM MacChl KHUCIOT, COJIE U OCHOBAHUMN; OKUCIIUTEIEH U BOCCTAHOBUTENIEH.

93. IlpeBpamienus Heopranudeckux coeaunenuil. (Tema «Kiacchl HeopraHHMYECKUX COCAMHEHHIN»):A
pi| B Gy - > - >

94. HomeHknaTypa, HOJIyd€HUE U XUMUYECKUE CBOIICTBA OKCHUIIOB.

95. HomeHknaTypa, HOJIyd€HHE U XUMUYECKUE CBOICTBA KUCIIOT.

96. HomeHknatypa, HolydeHHE U XUMUYECKUE CBOIICTBA OCHOBAHUIA.

97. HomeHknatypa, NolTy4eHHe U XUMHUUECKHE CBOMCTBA CONEH.

98. YMerh nmcaTh ¥ ypaBHUBATh XUMHUUCCKHE PEAKIMH B3aUMOACHCTBHI HOHOOOMECHHBIX M OKHACIUTEIILHO-
BOCCTAHOBUTEIILHBIX PEAKITHH.

99. YMerh mucath CTpOSHHE aTOMa B OCHOBHOM M BO30Y)KICHHOM COCTOSHHH, UCXOJS W3 IOJIOKCHUS B
[epuomudeckoii cucreme. OOBSICHATH BAJICHTHOCT U CTCIICHb OKHCIICHHUS DJICMEHTA.

100./1aBaTh XapaKTE€pUCTUKY IPYIIIbI, IOATPYIIIEI, HEPUOAA.

101.TToTeHIIMaT HOHU3AITUH U SHEPTHSI CPOCTBA K IICKTPOHY. VX M3MEHEHHE 10 TPYIIIaM | MEPUOIAM.
102.MeTamu4HOCTh U HEMETAINTUYHOCTD. I3MeHeHHe STUX CBOMCTB MO MepUoiaM U TPYIINaM.
103.0Onucanue 3JIeKTPOHHON CTPYKTYpPhl HA0OPOM KBaHTOBBIX YHCEIL.

104.1TeproMUHOCTh CBOMCTB XUMHUECKUX IJIEMEHTOB.

105.Ha mpumepe meraioB (J1r000H TpYMIbI) OOBACHUTE, KaK HU3MEHIETCS CTPOCHHE aToMa M CBOICTBA
3JIEMEHTOB.

106.Ha npumMepe HeMeTayu1oB (JIE000W TPYIIIEI) OOBSICHUTE, KaK M3MCHSICTCS CTPOCHHE aTOMa M CBOMCTBa
3JIEMEHTOB.

107.251eKTpoOTpUIIATENHHOCTh, BAJIEHTHOCTh, CTETIEHb OKHUCIICHHUSI.

108.YMmetn paccuuThIBaThH THIIBI XUMHYECKUX cBsIzei o TabIuIe OTHOCHUTENBHBIX
3JIEKTPOOTPULIATEIILHOCTEH 351eMeHTOB (110 [ToauHry).



109. YMeTh TpakTOBaTh MOHATHE W 3HAUECHHUS DHTAJIBIIUHU, SHTPOITUH.

110.Pacuers! no 3akony I'ecca.

111.Pacuersl o 3aKoHy AEUCTBYIOIIUX MAacC /I TOMOI'€HHBIX PEAKIUH.

112.Pacuetsl 1o 3aK0HY AEUCTBYIOIIUX MAacCC [yl T€TePOreHHBIX PEeaKIUii.

113.Pacuersl no npaswuny Baut [N'ododa.

114.YMmers ucnonb3oBath npuHimn Jle Ilatenbe. PakTophl, BIUSAIONIME HA CMEUICHHE XHUMHUYECKOTO
paBHOBECHS.

115.KoHCTaHTa XUMUYECKOT0 paBHOBecHs. [IpUBECTH IPUMEPHI TSI TOMOT'€HHBIX M T€TEPOTreHHBIX CHCTEM.
116.Pemenre 3amad Ha CIIOCOOBI BBIPAYKCHUSA KOHIICHTPAIIMH pAcCTBOPOB: INPOICHTHAs, MOJISIpHA,
MoJsuTbHAs. [lepepacueT onHOW KOHIICHTPAIMH B JIPYTYIO.

117.YMeTs mHcaTh HOHOOOMEHHBIC pEAKIMH B PACTBOPAX »JJICKTPOJIUTOB: MOJICKYJISAPHBIC, HOHHBIC,
COKpAIllCHHbIC HWOHHBIC ypaBHCHHA. [l0 COKpAalCcHHOMY HOHHOMY YPaBHEHHUIO IHCAaTh MOJCKYJISPHOE
ypaBHEHUE.

118.YMerh monb30BaThCs TAOMUICH PACTBOPUMOCTH. 3HATH JCNICHUE SJICKTPOIMTOB MO cuiie. CUIBHBIC U
cy1a0ble AIIEKTPOITUTEL.

119.¥YMeTh mucaTh AUCCOIMAIIMIO HEOPTaHUYECKHX COEAMHEHUN C MO3UIUH TEOPHH SJEKTPOITUTHUECKON
JUCCOIMANUH (KUCIIOT, COJICH, OCHOBAHUM, KOMIICKCHBIX COCIMHCHUI).

120.YMeTh niucath ruApoiu3 cojieit mo 1-oif cTymeHu, onpeaensaTh XapaKkTep Cpeibl B pacTBOPE COJH.
121.BausiHue pa3muyuHbIX (JaKTOPOB HA THUAPOIIU3 COJIEH.

122.Bectu pacueTsl BOAOPOIHOTO MOKa3aTess, KOHIICHTPAIMH IIPOTOHOB M MOHOB THPOKCHJIA B PACTBOPE.
3HaTh (HOPMYITy HOHHOTO MPOU3BEIACHUS BOJIBI.

123.3HaTh mopsaaok ypaBHuBanus OBP. Meton anexkTpoHHOro OajgaHca.

124.0mnpenensaTh OKUCIUTENBHBIC U BOCCTAHOBUTEIBHBIC BO3MOYKHOCTH PAa3IMYHBIX COSTUHCHHU.
125.0xucnenue u BoccraHoBieHHe. [IpuBecTu npumepsl.

126.YMeTh mnucaTh TNEPBUYHYI0 U BTOPUYHYIO JHUCCOIMAIMIO KOMIUIEKCHBIX coenuHeHui. KoHcraHTa
HecToiikocTH. KoHCTaHTa YCTOHYHMBOCTH KOMIUIEKCOB.

127.3HaTh CTpOEHUE KOMIUIEKCHBIX coenHeHni. HoMeHKIaTypa KOMIUIEKCHBIX COeTUHEHUH.

128.3HaTh pazauuus B TUCCOIUAIIMH MMPOCTHIX U KOMIUIEKCHBIX COEIUHEHUH.

129.YMeTh ncaTh peakiui 0OMEHa MEXIY MPOCTHIMU M KOMILICKCHBIMH COCTMHECHUSIMHU.

130.00m1as xapaKTepUCTHKA OMOTEHHBIX S-3JIEMCHTOB.

131.Bonopona. Ero coenqunenusi. [lepexkuch Bogopona. XuMHIECKUE CBOMCTBA M OMOJIOrH4ecKasl poib.
132.Boga. Ctpoenue Mosnekynbl. XUMUUECKUe CBOMCTBa. buosorudeckas pois.

133.Kanuii 1 Hatpuii. VIX OKCHJIBI 1 IEJI0YH, COIH. XUMHYECKUE CBOWCTBA M OMOJIOrU4ecKasl pob.
134.Kanpuuii u Marauii. IX OKCHIBI ¥ IIETIOYH, COTH. XUMHUYCCKHE CBONCTBA M OMOJIOTHYECKas POJIb.
135.00u1as xapakTepucTHKa OMOTEHHBIX p-35ieMeHTOB. [ToHsTHE aMmpoTepHOCTH.

136.Yriepon u KpeMHHI. AJUTOTPOIHBIE MOTU(UKaIwu yriepoaa. OKCHIBI yriIepoaa, yrojbHas KHCIOTa.
XUMHUUECKUE CBOMCTBA U OHONOrUYecKast POiib.

137.A30r. Okcuapl azora. AsorHast kuciora. Ee ocoOeHHOCTH B3aumMoOAeWCTBHs (pa30aBiIeHHOW W
KOHLICHTPUPOBAHHOM) C MeTayllaMH. AMMHaK. XUMHYECKHUE CBOWCTBA U OHOJIOrMYECKast pOjib.

138.@ochop. Oxcunsr hochopa. DochopHas kuciora. XMMHICCKAE CBONCTBA U OUOJIOTHYECKAs POIb.
139.Kucnopoa. Ero coenunennsi. XuMudeckue CBOWCTBA U OHOJIOTMYECKasl pOJib.

140.Cepa. Oxcuanl cepsl. CepHasi, cepHUCTast KUCIOTHL. VX comu. CepoBomopoa. XUMUYECKUE CBOWCTBA U
Ouonoruyueckas poib.

141.T'anorensl. Okcuabl xjopa. Kucmopojcomepikaiiue KHCIOTHI XJIopa. XJIOpOBOAOPOA. XHMHUYCCKHE
CBOMCTBA ¥ OHOJIOrUYECKast POJib.

142.E0 «MeTaibsl )KM3HH» Ha IPUMEPE MUKPODJIEMEHTOB IMOOOYHBIX MOATPYIII MEPHOANYECKON CHCTEMBI.
XUMHUUECKUE CBOMCTBA M OHONOrUYeCKast POIib.

Kpurepun oueHku:
- OLIEHKA «OTJIMYHOY» BBICTABJISIETCS CTYJIEHTY, €CIIM BBINIOJIIHEHBI 5 3aIaHUH U3 TISITH. .}
- OLIEHKA «XOPOIIO», ECITH BBINIOIHEHBI 4 3a/1aHusl. ;
- OILICHKA «YJOBJIETBOPHUTEIBHOY = €CIU TP’ .. eenvuenenenennenenaneneneneneneneenens ;
- OLICHKA «HEYIOBJIETBOPUTEIIBHO» €CITH MEHEE 3-X.....cuenenen..
Kaxnoe 3ananue coorserctByet 1 6aury BPC no nuctumimse.



®I'bOY BO Hoocubupckuii 'AY

Kadenpa xumun
IIpoBepka ocTaTOYHBIX 3HAHUH

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

Ckoubko rpamMoB CuSQOy4 conepskutcs B S00 mi1 4 M pactBopa?

Ckoubko rpammoB H,SO4 copepxutes B 3,5 1 0,2 M pactBopa KUCTOTHI?

PactBop KOH ¢ konnentpanueit 15% wumeer mnotHocts 1,12 r/mi. CKOIbKO TpamMMOB
miesnouu coaepxutcs B 200 mi 3Toro pactsopa?

5. OmpenenuTh MPOIEHTHYIO KOHIICHTPAIMIO pacTBOpa, MpUrotoBiaeHHoro u3 200 T BOIbI U
50 r coym.

6. CxkoJIbKO BOJIbI HYKHO JUIsl ipurotoBieHust 20%-ro pactBopa, ecinu umeercs 200 r cyxoit
conu?

7.  Ckoubko rpammoB H,SO4 vyx)HO utst mpurotosienust 300 mit 1,5 M pactBopa?

8. B 0,5 n pactBopa conepxutcs 0,053 xr KCI, mnorHocts pactBopa p = 1,063 r/mi.
OnpenenuTts MNPOLEHTHYIO KOHIIEHTPALUIO PACTBOPA XJIOpUIa KaJHUs.

9. B kxakux cinyyasix peakiiH B pacTBOPax 3JIEKTPOJUTOB MPOTEKAIOT 10 kKoHIa? CocTaBUTh
MOJIEKYJISIPHbIE M HOHHBIE YPAaBHEHHUs peakUui, NpPOTEKAIOUIMX B pacTBOpax MEXAY
BemectBamu: Pb(NO3), u K;SO4; Na,CO3; u HC1; Ba(OH), u HNO3; BaCl; u Na;SOs.

10. CocTtaBUTh MOJIEKYJISIpHbIE M HMOHHBIE YpaBHEHMsI pEaKLUUW, MNPOTEKAIoLUX IpU
cmemuBannn pactBopoB: CuSO4 u Na,S; Ba(OH), u FeCls.

11. CocraBUTh MOJIEKYJIIPHBIE YpaBHEHUS pPEAKIUil, KOTOpbIE BBIPAKAIOTCSA HOHHBIMU
YpaBHEHUSIMHU:

Ca* +COZ =CaCOs;

Fe’" + 30H = Fe(OH)3;

H' + OH =H,0

12. Ilouemy peakuuu, BBIPDAKEHHBIE CIEAYIOUIUMH YPaBHEHHUSMH, IPOTEKAKT ClIeBa
HarpaBo?

Ba(NO3)2 + K»,SO4 = BaSO4l+ 2KNOs3,

Ba(OH), + 2HC1= BaCl,+ 2H;0;

(NH4)2S +H,SO4 = (NH4)2SO4 + stT

CocTaBuTh HOHHBIE YPAaBHEHUS.

13. K xaxxnomy u3 BenjectB NaCl, NiSO4, Be(OH), npubaBunu pacTBop ruipoKCcHaa HaTpusl.
B kakux cioyuasx npousouuiud peakuuu? BbIpasuTh MX HOHHBIMHU M MOJEKYJISPHBIMU
YpaBHEHUSIMH.

14. Yemy pasna xoHnenTpamus oo [H'], eciu pH = 7, pH=10?

15. PaccunTaTh KOHIIEHTPALIMIO BOJOPOIHBIX HOHOB, eciin [OH | = 10* Mob/i.

16. pH pactBopa paBeH 11. Beiunciautb KOHIEHTPALMIO THAPOKCUA-UOHOB B PaCTBOPE.

17. Boraucints pH pactBopa, B kotopom [OH ] = 10~ monb/x1.

18. Benuuuna pH Tpex pa3iMyYHBIX paCTBOPOB COOTBETCTBEHHO paBHa 3, 7, 12. Uemy paBHBI
KOHIICHTPAIIUM HMOHOB BOJOpPOJAa M THUAPOKCWIA B KaxaoMm pactBope? Kakoif pactBop
KHCJIBIN, TIEJIOYHON, HEUTPATHHBIN?

19. Kakas u3 npuBeJeHHBIX KOHLIEHTPAIUi COOTBETCTBYET KUCIIOM cpene?

[OH]=10"" monb/; [H']=10"" mons/;

[OH] = 10" mounb/; [H']=10"* mous/x.

20. Temmeparypubiii ko3ddumuent paBeH 2. Kak W BO CKOJIBKO pa3 M3MEHHUTCS CKOPOCTh
JTAHHOM peaKIuu mpu oxyaxaeHnu cuctemsl ot 100 o 60°C?

=

21. PaBHoBecue peakuuu 250; + O, <> 2SO3 ycTaHOBUIIOCH MIPH CIAEAYIONINX KOHIEHTPALUIAX
pearupytomux BemiectB: [SO,] = 0,03 mons/n, [O2] = 0,03 mons/n, [SO;] = 0,01 moub/m.
BbruncnuTh KOHCTaHTY paBHOBECHS.

22. Bo CKOJIBKO pa3 yBEIUYMTCS CKOPOCTb PEaKIMH, €CIH MOBBICUTH TeMiieparypy Ha 30°C, a
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23.HanucaTh BeIpa)keHHUsI KOHCTAHT PAaBHOBECHS /ISl CIEAYIOLIUX CUCTEM:
a)2H2 + 02(—>2H20(n3p);
0)C0; + Cz>2CO;

B)CaCOs 1y <S5 CaO+COs.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

Peakuust BoccTaHOBIIEHUSI IBYOKHCH Yriiepojia yriieMm Bbipaxkaercs ypaBHeHueM CO; + Cyy
<> 2CO. HapymuTcs 11 paBHOBECHE TpU TOBBINICHUH JaBiieHus? Hamucath BeIpaxkeHue
JUISl KOHCTAHThl PaBHOBECHS.
BeIpazute MareMaTH4eCKH CKOPOCTH CIEAYIOIIUX PEaKIMil, MPOTEKAIMNX B TOMOI€HHOU
cpene:
a) A+ B <AB; r)2NO + O; «>2NOs.
0) A+ 2B < ABy; 1) N, + 3H; <> 2NHs.
B) N+ Oy 2NO;
Bo ckosbKO pa3 yBeIMUUTCS CKOPOCTh PEaKlUu, €CId yBeIU4YUTh Temmneparypy Ha 30°C, a
TEeMIIepaTypHbIH KOAPPUIIMEHT CKOPOCTH paBeH 27
HanucaTh BelpaXeHHsI KOHCTAHT paBHOBECHS JJIS CIEAYIOLUIUX 0OpAaTUMBIX PEaKIIUA:
a)N,+ O, < 2NO; B)H, + Cl, < 2HCI;
6) N>+ 3H, < 2NHs; F)C02 +H, < CO+ H,0.
Cucrema 2NO; < N,O4 nHaxoautcs B paBHoBecuu. Kyna caBuHercs paBHOBecue Ipu
YBEITUYCHUH JaBICHUS?
Peakuust npoTekaet no ypaBHeHuto A, + B, < 2AB. OnpenenuTts KOHCTaHTY paBHOBECHS,
€CJIM PaBHOBECHBIE KOHIIEHTpanuu paBHBL: [Az] = 0,2 monw/n, [Bz] = 0,3 mons/n, [AB] =
0,25 MoB/1I.

Hanucath 31neKkTpoHHbIE (OPMYJIBI aTOMOB C MOPSIIKOBbIMU HOoMepamu 7, 16, 24, 25. C
TOYKH 3PEHUSI CTPOEHUSI aTOMa OOBSCHUTD TIOHATHUS «IIOJTHbBIEY, HETIOIHbIE) aHAJIOTH.
Hanucatp anexTpoHHble GopMmysbl aTOMOB KpeMHMsI U TuUTaHa. K Kakomy 3JI€KTpOHHOMY
CEMENCTBY OTHOCHUTCS KaX bl U3 3TUX DJIEMEHTOB?
Kak u3mensitorcs cBOMCTBA 3JIEMEHTOB € YBEJIMUEHUEM 3aps/a sijipa:
a) B IIpeieniax nepruoa;
0) B IVIaBHBIX MOArPYIIAX.
Hanucatp 3nexTpoHHbIE GOpMYIbl aTOMOB ¢ nopsaaKoBbIMU HOMepamu 10 u 22. K kakomy
NIEKTPOHHOMY CeMEUCTBY (1o (QopMupyomemMycss 3JIEKTPOHHOMY CJIOK) OTHOCHUTCSA
KaKIBII U3 DTUX DJIEMEHTOB?

KakoBbl anexkTpoHHble (opMynbl aToMoB paaus W repmaHusi? CKOJBKO HECHapeHHBIX
AJIEKTPOHOB HUMeEET KaxAbli M3 3TUX aTOMOB? OOBSICHUTH NEPEMEHHOCTh BaJECHTHOCTH
repMaHus ¢ TIOMOIIbIO MOCTYJaTa 0 BO30YK/I€HUH aTOMOB.

Hanucate anexTpoHHble (opmynbl aToMOB a30Ta U cepbl. CKOJIBKO HECHapeHHBIX
AJIEKTPOHOB UMEET KaX/IbIi U3 3TuX aroMoB? Kakue CMH-BaJIEeHTHOCTU MOKET UMETh aTOM
cepoi?

Hanucats anexkrpoHHble (QOpMyNbI aTOMOB MapraHiia U Mbllibika. Kakoe  mpaBumio
UCIOJIL3YIOT JUISl OIPEJENICHUs] KOJIMYECTBA HECHAPEHHBIX 3JIEKTPOHOB Y KaXIOr0 U3 3TUX
aTOMOB?
CocTaBuTh 2JIEKTpOHHBIE (OPMYJBl ATOMOB CKaHIUS M TaulMs. SBISIOTCS 1M OHU
aHajioramu?
Harmcathb 371eKTpoHHyI0 GopMyITy aToma kobansta i nona Co
Harmcatb 371ekTpoHHyio hopMyity atoma xpoma 1 oo Cr’ i Cr'®,

B kakoM u3 yKa3aHHBIX IMPOLIECCOB MPOUCXOAUT IOHMKEHUE CTEHEHH OKHUCICHUS

anementoB:  Cr'— CrO?"; C10; —CI; MnO; — MnO};

2HBI‘—>BI‘2; CuS —SO i_; AS2 S3—> 2H3ASO4; CaH2 — Hz; Clz — 2C10; .

41. B xakom wu3 YKa3aHHBIX IIPOLCCCOB MPOUCXOJUT IMOBBIIICHUE CTCIICHU OKUCICHUS

DJIEMEHTOB: MnO;—>Mn2+; MnO, — Mn2+; Br, — 2Br’; 20— Cr,0 2;; Cl'— C10;; S0 i" —



80;;Cr05 —2Cr'";210; —h.

42. B KakoM H3 TMEPEYUCIICHHBIX COCAMHEHUN CTENEeHb OKUCICHUS MapraHila paBHa +4:
H,MnO4; HMnO4; HoMnO3; MnOs/

43. B xakoM U3 IepeyrCIIEHHbIX COEIMHEHUN cTeneHb okucaeHus xjaopa paBHa +1: HClOy;
KCl10;; KC10; KC1.

44. B KaKoM M3 YKa3aHHBIX MPOIECCOB MPOMCXOMMT OKUCIEHHE 31eMenToB: SO —SO; ;
Sn*'— Sn*"; NO; — NH}; I, —2I0;; 2HBr— Br; NO; —NO;.

45. B kakoM U3 yKa3aHHBIX IPOLIECCOB MPOUCXOAUT BOCCTAHOBUTENBHBIN IpPOIIECC:

NH;—NO; MnO, —MnO? ; $*—S8"; PbO, — Pb*"; MnO, — MnO,; Ag —
Ag'.

46. Kakne U3 IIepednciIeHHBIX HOHOB MOTYT HIPaTh PONIb OKUCTHTENe i mouemy: Cu®’; S
Br; Fe’"; A1’"; CI; C1O; ; MnO ; Cr,0% ; CrO 2 ; NOj.

47. Kakne U3 MepedncieHHBIX HOHOB MOTYT HIPaTh POJIb BOCCTAHOBHTENEH U moueMy: Ag
SO, Fe*', Sn*", Sn*, MnO;, MnO2,NO,, SO?", S*.

48. Kakue u3 NepeyucClIeHHbIX COEJIMHEHUN MOTYT ObITh BOCCTAHOBUTENIIMU U MOouyeMy?
HN03, st, NH3, HNOQ, HQSO4, stO3, KMI’IO4, KQCI‘207, PbOz.

49. Kakue u3 nepedyrcieHHbIX COeAMHEHUN MOTYT ObITh OKUCTUTENIMU U noueMy? H3POs,
Ml’lOz, PH3, CO, HNOQ, H202, 02, Hz, st.

50. Kakue U3 MNEPEUUCICHHBIX YPABHEHHW pEAKIUN SBISIOTCA  OKUCIUTEIBHO-
BOCCTaHOBUTEIbHBIMU U TIOUEMY?
Zn0O + H,SO4 = ZnSO4 +H,0;
C + H,SO4 = CO; + 2SO0, + 2H,0;
BaO + SOz = BaSOy;
S + 2HNO3 = H,SO4 + 2NO;
K>Cr, 07 + H,SO4 = 2CrO; + K,SO4 + HyO;
3PbS+8HNO; = 3S+3Pb(NO3),+2NO+4H,0;
2K2CI‘O4 +2HC1 = KQCI‘207 + 2KCl + H20

51.HarmcaTh BBIPaXCHHS IS KOHCTAHT HECTOMKOCTH KOMILIEKCHBIX HOHOB [Cu(CN)y]*,
[Zn(NH3)4]*",  [Pt(NH3)s]*~ Uemy paBeH 3apsig d  KOODAMHAIMOHHOE  YHCIIO
KOMILJIEKCOOOpa3oBaresei B 3Tux noHax?

52. VYkazarp s komiuiekcHbiX coemuuenuin Hp[PtCle], [Ag(NH3)2]Cl, [Cu(NH3)4]S0s4,
K[AT(OH)4], Na3[Al(OH)s] koOpauMHAIIMOHHOE YHCIIO, 3apsa KOMILIEKCOOOpa3oBaTes,
JIUTaH]IBI.

Kpumepuu oyenku:

- OIIEHKA «OTJIMYHOY» BBICTABIISICTCS CTYACHTY, €CJIM BBITIOJHEHBI 0T85% 3ananuii u3 10;
- OIIEHKA «XOPOIII0Y», eciu BbInoJHeHbI 70-84 %3ananwuii.;

- OIIEHKA «yIOBIETBOPUTEIBHO» - eciu 55-69%.;

- OIICHKA «HEYIOBJICTBOPUTEILHO» eciii MeHee 54%...............
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