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3ajaHus U METOAMUYECKUE PEKOMEHIALNN K BBIMOJIHEHUIO KOHTPOJIBHON paboThl COCTABIIEHBI B
COOTBETCTBHH C pabovel mporpaMMoil TUCIUITITHHBI « XHUMHUS.

KonTponbHast paboTa sIBISIETCS COCTAaBHON YAacThEO CaMOCTOSITEILHON pa0OThl O00ydYaIOUIUXCS.
KonTtponbHast pabota 1o AUCIUTUINHE « XHUMHUS.

BrinonHeHne KOHTPOIBHBIX PabOT UMEET LEIbI0 3aKPETUICHHE 00YJarOIIMMHUCS TIOTyYeHHBIX Ha
JCKIHUSIX TEOPETUYCCKUX 3HAHWHA U MPAKTHYECKOTO OIBITA, MPHOOPETEHHOrO Ha J1Ta0OpaTOPHBIX 3aHs-
TUSAX, TIPEIYCMATPUBACT CAMOCTOSTEIIFHOE M3YYCHHE MPOrPaMMHOI0 y4eOHOTr0 MaTepuaiia o y4eOHH-
KaM M Y4eOHBIM TIOCOOHSIM, BBITIOJTHEHHE WHINBUIYaIbHOW KOHTPOJILHOW PaOOTHI M MTOJITOTOBKY K 3aue-
Ty.

KonTponpHas pabora qoikHa ObITh BHIITOJHEHA HA OHON CTOpOHE Oenoi nucyeit Oymaru gopma-
Ta A4 MeYaTHBIM WIN PYKOITHUCHBIM CIIOCOOOM.

[1pu BBIMOSHEHHH KOHTPOJIBHOM PabOThl HEOOXOIMMO YKa3aTh HOMEp BapuaHTa (HOMEp BapHaHTa
Ha3HAYaeT MMPETI0/IaBaTelb), HOMEp 3a/IaHus ¥ IPUBECTH €T0 TIOJTHOE YCIOBHE.

[Ipu BBIOJHEHUH KOHTPOJBHOM pabOTHI cieayeT OOpaTuTh BHUMAaHHE Ha CICIYFOIIMA MOMEHT:
OTBETHI HA BOIPOCHI JIOJDKHBI ObITh YETKHMMH, KOHKPETHBIMHU ¥ ITOJIHOCTBIO COOTBETCTBOBATH YCIIOBHUIO
3aga4yn. B KoHIIE paboThI 0053aTENIFHO CIIEyeT MPUBECTH CIIUCOK UCIIOJIb30BAHHOW TUTEpaTyphl. PaboTa
JOJDKHA OBITh aKKypaTHO oOpMIICHA, JaTUPOBaHa, MOIMCAHA CTYICHTOM U MPEACTaBIICHA B YHUBEP-
CHTET Ha MIPOBEPKY HE MO3/IHEE, YeM 3a JBE HEICIH JI0 Havyajla CECCHH.

C 1enpro OINEHKH YPOBHS OCBOSHHUS MaTepHasia MO KaXJIO0H KOHTPOJILHOW paboTe MPOBOJUTCS
3amuTa padoThI.

B nepron ceccun CTyICHT MOTyYaeT MPOBEPEHHYIO pabOTy U B Cydae MOJIOKUTEITHLHON OIEHKU
JOMyCKaeTCsl 70 ee 3amuThl. Eciu paboTa UMeeT OTpUIlaTelIbHBIA OT3bIB, TO CTYACHT HE JAO0MYCKAeTCs
K ee 3ammure. Takas paboTa BO3BpalIaeTCs CTYIEHTY, €€ CIeAyeT A0padoTaTh C y4YeTOM BCEX
3aMe4aHu, U TI0CJIe ATOTO MPEJICTABUTD K 3aIHTE.

KonTponbHass pabora, BBHITIOJHEHHAs CTYACHTOM II0 JAPYrOMY BapHaHTy, Ha IPOBEPKY HE
MPUHUMACTCSI.

Konrpoabnas Nel

3aganue:
Tema 1. Ctpoenune aroma. Ilepnonnyecknii 3aKoH
1. 3anmummMre 3JEKTPOHHYIO KOH(QUIYpalMiO U 3JIEKTPOHHYIO CXEMY CTPOEHHUS BHELIHETO YPOBHS

aToMma »JIEMEHTa C 3apsa]0M sjipa, paBHbIM +33. Onpenenure, KAKUIMA XUMHUUECKUMH CBOWCTBaAMH 00-
JaJ1aeT aTOM 3TOTO JJIEMEHTA.

2. 3anummuTe AIEKTPOHHYI0 KOH(QUTYpAIMIO aToMa BaHAIUS B OCHOBHOM COCTOSIHUM M BCE KBAHTO-
BBIC YKCJIa €0 HECIapEHHBIX AJIEKTPOHOB. CKOJIBKO CBOOOIHBIX O-OpOHTAell CONEPIKUTCS Ha TPe.-
MIOCJIEHEM dHEPreTHYecKoM ypoBHe? Kakne XMMHUECKne CBOMCTBA ITPOSABIIAET aTOM BaHAus?

3. Kakoii u3 momypoBueii: 4d wau 5S 3amosHAETCS SIEKTPOHAMHE B ITEPBYIO 0Yepe/ib?

4. 3anumumTe 2MeKTPOHHBIE KOHMUTYPALMH aTOMa MBIITBAKA U ero nona As*™ | Hanmummre 21eKTpoH-
HO€ ypaBHEHHE Ipolecca 00pa30BaHUS 3TOr0 MOHA M3 HelTpanbHOro atoma. Kakoe cBOICTBO mpu
9TOM MpPOSBIIAET aTOM MBIIIbsIKA?

5. OOmpscHUTE, MOYEMY aTIOMUHUN W CKaHJIUN HAXOSATCS B OJHOM TpyIIe, HO B Pa3HbIX MOATPYI-
nax?

6. 3anummre >IEKTPOHHbIE KOHPUIYpallMd aTOMOB 3JIEMEHTOB ¢ 3apaaamu saep +20 u +35. Iloka-
KHUTE TpapUuecKu pacupeiesieHHe JIEKTPOHOB Ha BHEIIHUX YPOBHSIX U ONpEAeIuTe XUMUYECKHe
CBOMCTBA aTOMOB 3THUX DJIEMEHTOB.



7. 3anummre >1eKTPOHHbIE KOH(GUTypamuu uoHoB SN*2 u Sn*4. O6bACHUTE, KaK COOTHOCATCS SHEP-
MU MOHM3ALUM Y 3TUX UOHOB U UX PaguyChl?

8. 3anmmmre 3NMeKTpoHHBIE KOHGuUrypamuu oHoB Cri* u S?° HamummTe >71eKTPOHHEIE ypaBHEHHS
MPOLIECCOB 00Pa30BaHUS 3TUX HOHOB U3 HEUTPaIbHBIX aTOMOB. Kakue cBOHCTBA IPU 3TOM MPOSBISIOT
atombl Cr u S?

9. Kak BiMseT MOBBIIICHUE CTETIEHN OKUCIICHUS DJIEMEHTa Ha CBOICTBA ero ruApokcunoB? OTBeThTE
Ha BOIIPOC: KaKOW M3 ABYX THAPOKCHJIOB SBISICTCS Oojiee cCuiabHbIM ocHoBanueM: CuOH wim Cu(OH)z;
Fe(OH), nau Fe(OH)3?

10. Kak u3MEeHSIOTCS CBOMCTBa XUMUYECKUX IJIEMEHTOB, MPOCTHIX BEUIECTB U UX COCIMHEHUU (OKCH-
7I0B ¥ TUIPOKCHJIOB) B TJIaBHBIX noArpymnmnax? Pa3depurte Ha mpuMepe 3JIEMEHTOB TIaBHOM MOATPYIIIIHI
V rpynnsl.

11. PykoBoactBysich [leproaudeckoil CHCTEMOM, ONMpENSIUTe KaKOH M3 DJIEMEHTOB — MAarHUM WJIH
ATIOMHUHMNA 0071a7aeT 0oJiee BIPAXKEHHBIMH METAUTHYSCKUMHU CBOWCTBAMU.

12. Ha ocHOBaHMH IOJIOKEHHSI KPEMHHSI B TIEPUOTMYECKON CUCTEME 3JIEMEHTOB HANUIIUTE €ro dJIeK-
TPOHHYIO hopMyNy U (HOPMYIIBI BBICIIETO OKCHAA, THAPOKCHAA U XJIOPUAA.

13. PykoBoacTBYSICh TOJIOKEHUEM d3JIeMeHTOB B Ilepuoauueckoil cucteme, ompeaenuTe, Kakou u3
aTOMOB — Ce€pa WUJIM TEJULYp MPOSABIIAET O0Jee CUIbHbIE HEMETAJUIMUECKHUE CBOMCTBA.

14. Ha ocHOBaHMHM 3JIEKTPOHHBIX KOH(pUTypanuii atoMoB Ca M S yKaKuTe, KaKOi U3 3TUX DIIEMEHTOB
MPOSBIISIET METAJUTMUECKHE, a KAaKOH - HEMETAIJINYEeCKHE CBOMCTBA U Io4YeMy?

15. DnextponHas KoH(pUrypanus atoma umeet Bua: [Kr] 4d? 5s?. Onpenenute, Kakoii 3T0 31€MEHT, U
KaKHE€ XMMUYECKHE CBOMCTBA MPOSBISET aTOM 3TOTO 3JIEMEHTA.

16. Onpenenute, KakOW XUMHUYCCKUN 3JIEMEHT COMCPKUT 32 3ekTpoHa? Hamummure 3IeKTpOHHYIO
KOH(MUTYpalMI0 aroMa 3TOT0 3JEMEHTa, COCTaBbTE DJIEKTPOHHYIO CXEMY CTPOEHHUS €r0 BHEIIHETo
YPOBHSl U YKQXXHUTE, KAKUMH XUMUYECKIMH CBOWCTBAMU 00J1a/Ia€T aTOM 3TOrO dJieMeHTa?

17. CocraBbTe 371€KTpOHHBIE POPMYIIbI aTOMOB A/ U Mn. BeiienuTe BaleHTHbIE 3JIEKTPOHBI U U300pa-
3uTe TpapuuecKy UX paclpejaeseHue Mo aTOMHBIM opOuTansMm. KakuMu XMMHYECKUMHU CBOWCTBaMU
00J1ajat0T aTOMBI ATIOMMHHUS U Maprasia?

18. V xakoro u3 p-31eMeHTOB V IpyIIbl NEpUOIUIECKOil cucTeMbl — (hocdopa nim CypbMbl — CUIIbHEE
BbIpaK€HbI HeMeTaymnueckue coiictBa? Ilouemy? Kakoe u3 BOZOpPOJHBIX COENMHEHUN AAHHBIX AJie-
MEHTOB sIBJII€TCS 00JIee CUIIbHBIM BOCCTAHOBUTENIEM?

19. Yto ompenenser nonoxxenue Ca u Br B 4-m nepuoze nepuouueckoi cucremsl? Jlaiite o0bsicHe-
HUE, UCXOI U3 DJIEKTPOHHOT'O CTPOCHHUS BHEIIHUX YHEPTETUYECKUX YPOBHEN aTOMOB 3THX DJIEMEHTOB.
[Touemy Ca wnaxomutcs Bo Il rpynne, a Br - B VII rpynne?

20. DneMeHTHI KpEMHHIA U TUTAH PACIIONIOKEHBI B OJTHOU TPYIITE MepHoAnYecKoi cucteMbl. CocTaBbTe
3JIEKTPOHHBIE (POPMYIIBI aTOMOB 3THX JIEMEHTOB M CKaKUTE, MOKHO JIM CUMTATh UX 3JIEKTPOHHBIMU
aHanoramu? OTBET MOSCHUTE.

Tema 2. Xumnueckasi CBA3b
21. O0BsACHUTE MEXaHU3M 00pa30BaHMS KOBAJCHTHOW XMMHYECKOH CBs3M B Mosiekyie HBr u onennre
CTETEHb €€ MOJSIPHOCTH.
22. Kak M3MEHSIOTCSI CTENEeHb MOJISIPHOCTH M UTMHA XUMHUYECKOW CBSI3M B MOJIEKYJIAaX TaJlOT€HOBOJIO-
ponos (H-T', rne I' — CI, Br, J) npu nocnenosarensuom nepexoze or HCI xk HJ?
23. Onpenenute XUMUYECKHUE CBOMCTBA, BAJIGHTHOCTh U BO3MOYKHBIE CTETIEHU OKUCIICHHS aToma yriie-
polla B OCHOBHOM U BO30Y)KJ€HHOM COCTOSTHHSIX.



24. Onpenenute MaKCUMAaIbHYIO BaJIEHTHOCTh KHCIOpOna, (TOpa U CEphl, COCTABUB  AJICKTPOHHBIC
CXEMBI CTPOCHHUS BHEITHUX YHEPTEeTHUECKUX YPOBHEW aTOMOB 3THX JIEMEHTOB.

25. Ompenenure, kakas cBsi3b C—N wumu C—H sBisercs Oosiee moNIpHON. YKaXUTE, K SAPY KaKOTo
aToMa IPOUCXOUT CMEIICHUE 00T JICKTPOHHOM MaphI.

26. OnpenenuTe BO3MOXKHBIC BAJICHTHOCTH aTOMa Cepbl. B OCHOBHOM HITM BO30YKJIEHHOM COCTOSIHUU
HAXOJISITCS aTOMBI Cepbl 1pu oOpazoBaruu Mosiekynn HoS i SO3?

27. OnpenenuTe XUMHUYECKUE CBOMCTBa aTOMa MBIIIbSIKA, €0 BAJICHTHOCTh M BO3MOXKHBIC CTCIICHU
OKHCJICHHSI B OCHOBHOM U BO30Y)XIECHHOM COCTOSIHUSX. CKOJIBKO XUMHUYECKUX CBS3€H B MOJICKYJIE
AsH3?

28. IlpuBeauTe MPUMEPHI MOJICKYJ, B KOTOPBIX PEATH3YIOTCS CIICIYIOIINE THUIIBI XUMHUYECKUX CBS3CH:
a) KOBaJICHTHAs HEMOJIApHas, 0) KOBaJIGHTHAs MOJIsIpHAs; B) HOHHasA. OTBET OOBSCHUTE.

29. Pactipegenure mosekynsl Sz, MgO, HF,CO B mopsiake Bo3pacTtanusi MOJSpHOCTH CBsi3H. OTBET
MOATBEPANTE PACUETOM.

30. CocraBbTe 3JICKTPOHHBIC (POPMYIIBI CTPOSHUSI aTOMOB BOJOpOJa, XJiopa U (ropa. Ha ocHoBaHumn
CTPOCHUSI BHEITHETO YHEPIeTUYECKOTO YPOBHS ITUX aTOMOB IPUBEIMTE CXEMBbI NMEPEKPBHIBAHUS JJICK-
TPOHHBIX 00J1aKOB Tpu oOpa3zoBanuu Mojekyd Fo u HCI. Kakas u3 3Tux MoJjeKkysa oOpa3oBaHa KOBa-
JICHTHOM MOJISIPHOM CBS3bIO?

Tema 3. Kitacchl HeOpranu4eckux coeiuHeHu i

31. Jloxaxmwure, uro okcua cBuHna (II) umeer amdorepHsIil Xapakrep.

32. U3 nepeuncnennbix okcuaos: CaO, ZnO, SO2, Fe;03, CO, CuO, SiOz, Al203 Beimuimute Gopmy-
JIB: @) OCHOBHBIX OKCHJIOB; 0) KHCIOTHBIX OKCHIOB; B) ampoTrepHbix okcuaoB. CoctaBbTe (HOpMyIibl
COOTBETCTBYIOIIUX M THAPOKCHIOB.

33. Hammmure ypaBHEHHsI BCEX BO3MOXKHBIX PEAKIMA MEXTY CICAYIONUMHU BEIIECTBAMHU, B3SITHIMU
nmomapHo: okcuja kamus, okcun docdopa (V), TUAPOKCUIT HATPHsI, CepHAs KHUCIOTa, THAPOCYIb(AT
HATpPUSL, THIAPOKCH]T OSPUILITHSI.

34. Kakne U3 MepeurciICHHBIX BEIIECTB OYAyT B3aUMOJICHCTBOBATH C PACTBOPOM THIPOKCH/IA HATPUS:
P20s, CO,, A1(OH)3, MgO, H2SO4. CocTtaBbTe ypaBHEHHUSI COOTBETCTBYIOIINX PEAKIUN W HA30BUTE
MOJTy4aeMbI€ TTPOTYKTHI.

35. OOBsACHUTE 3aKOHOMEPHOCTh B U3MEHEHHH KHCIIOTHO-OCHOBHBIX CBOMCTB THIAPOKCHIOB SJIEMEHTOB
Tperbero nepuoja [lepuoanueckoit cucrems [[.M. MeHeneeBa B UX BBICIIUX CTEIEHSIX OKHUCIICHHUS.
36. Kakre HOBBIC COCTMHEHHUS MOTYT OBITh TIOJyYEHBI, €CJIM B BaireM pacrmopsskeHUd UMEIOTCS Clie-
JYIOIME BEIECTBA: OKCHJ KallbllMs, BOJA, COJSHAS KHUCIIOTA, YIJIEKUCIBIM Ta3 U THAPOKCUA Oepuil-
nusi? HanummTe ypaBHEHHUS] COOTBETCTBYIOIINX PEAKIUH.

37. Onpenenure, ¢ KaKUMH M3 TIEPEYUCIICHHBIX BEMIECTB pearupyeT a3zotHas kuciora: CaO, Cr0s,
NaOH, P;0s, CaCO3, CO2. HanumnTte ypaBHEHHUS] BO3SMOYKHBIX PEaKIIHM.

38. Onpenenute, ¢ KaKUMH U3 TIEPEUUCICHHBIX COSIMHEHUN OyIeT B3aUMOAEHCTBOBATH OKCHUI CEpPbI
(IV): NaOH, H3POs, H>0, Cr203, MnSOs, Be(OH)>, H2SO4 u KC1. CoctaBbTe ypaBHEHHS COOTBET-
CTBYIOIIUX PEAKIUH U HA30BUTE MOJTyIaeMbIC ITPOTYKTHI.

39. C xakuMu w3 TiepeurciieHHbIX coequHenwii: KOH, HNO3z, NaxO, CO,, H,O 0Oyner B3auMocH-
CTBOBAaTh OKCHJ aqtoMuHUs? Hamuinmre ypaBHEHHUS BO3MOMKHBIX PEaKIUNA M HA30BUTE IMOTy4aeMbIe
MPOYKTHI.

40. CocTaBbTe MOJICKYJISIPHBIC YPAaBHEHHSI PEAKIIUi, C TIOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUTH ClIe-
JYIOIIME TIPEeBPAIICHNS :



Ca(OH); — CaCO3 — Ca(HCO3)2 — CaCO3—CO2 —(NH4)2COs.

Tema 4. 3J'[eKTp0JII/ITI/I‘IeCKaﬂ aucconmuanusi. Peaknuum HMOHHOIO o0MeHa. FI/I)IPOJII/IS coJieit

41. BpluncinuTh KOHCTAHTY Auccouuanuu ykcycHoil kucinorsl CH3COOH, 3nas, uto B 0,1M pactBope

OHa JuccormupoBana Ha 1,32%.

42. Hanumure ypaBHEHHSI JIEKTPOJIUTUYECKON AUCCOIMAIMH COJIeH, TPUMEHSIEMBIX B KauecTBe (oc-

dbopusix ynoopenuii: Ca(H2P04)2 , CaHPOs, K3POs. HazoBute 3TH COJH.

43. Beruncnute 3Hadenue pH 0,1M pactBopa ruapokcuna ammonuss NHiOH, npunsB cremnens

JMCCOLMAIUK pacTBopa paBHoM 1%.

44, Harumyte ypaBHEHHsI DJICKTPOJUTHYCCKON JHUCCOIMAIIMN CICAYIOIIMX AJIeKTPoauToB: A1CIs3,

H2SO3, HC1, Na;HPO4, Cu(OH),. Ilepeunciute 0COOCHHOCTH MPOIECCOB AMCCOMUAIMN CHIBHBIX U

CIIa0bIX AJIEKTPOJIUTOB.

45. BeIpas3uTh ¢ MOMOIIBI0 HOHHOTO ypaBHeHHUs cyiHocTh peakuuu: Ph(NO3), + Kl —

46. CocTaBbTe MOJICKYJISIPHBIE U MOHHBIC YPaBHEHHS peakUuid MKy BOAHBIMU PAacTBOpAMHU: a) Kap-

OoHaTa HATpUs U CEPHOW KHUCIIOTHL; 0) CHIIMKATOM HATPHSI M XJIOPUCTOBOJIOPOIHOM KHCIIOTHI; B) HOIH-

na xanus u Hutpara csuHna (II).

47. CocTaBbTe JiBa Pa3IMYHBIX YPABHEHUS B MOJIEKYIISIpHOHN (hopme, KOTOpbie OyayT COOTBETCTBOBAThH

JIAHHOMY YpaBHEHHIO B COKpaIIeHHOH HoHHOii popme: NiZ* + 52~ = NiS.

48. CocTaBbTe MOJICKYIISIDHBIC M MOHHBIC YPAaBHEHUS PEAKIMIA MEXITy BOJHBIMU PACTBOPAMH: a) CYJIb-

¢buma Kamus U CONTHOW KUCIOTHI;, 0) cynbgaTta xenesa (II) u ruapokcuna HaTpHsi; B) HUTpaTa HUKEIS

(IT) m x;mopua HaTpus.

49. Peakuuu B pacTBOPax BHIPAXKAIOTCS CIAEAYIOUIMMH HOHHBIMU YPAaBHEHUSMHU:

a) 2H' + CO5* = CO, + H,0; 6) Ni?*+S>= NiS; B) H*+ OH = HO0.

CocraBbTe MOJIEKYIISIPHBIE YPABHEHUS 3TUX PEAKIUN 1 OOBSCHUTE TOPSIIOK UX COCTABIICHHUS.

50. HannmuTe B MOJNEKYISIPHOW M MOHHON (hopMax ypaBHEHHS PEAKIMi B3aMMOACHCTBHS MEXIY Clie-

IYIOUIMMH BOJHBIMU pacTBopamu: a) xyopuza skenesa (III) u ruapokcuna xanus; 6) HUTpaTa Meau

(IT) u cynbuTa HATPUS; B) XJIOpUIa KANbLIUS U HOUIA HATPHSL.

51. OnpenenuTh XapakTep cpesl BogHoro pactBopa cosm ZNnClo.

52. MOXHO ¥ NMIPUTOTOBUTH PACTBOPHI, COJEPIKAIINE OJHOBPEMEHHO CIIAYIONINE Maphl BEIECTB: a)
ZnCl2 u NaOH; 6) AgNOs u Mg(CH3COO),?

CocTtaBbTe MOJIEKYJIIPHBIE U HOHHBIE YPaBHEHUSI BO3MOXHBIX PEAKIIUH.

53. CocTaBbTe MOJIEKYIISIDHBIE U HOHHBIE YPAaBHEHHS PEAKIIUH B3aMMOJIECHCTBHS MEXKIY CIETYIOIUMH

BELIECTBaMHU: a) HUTpaToM Oapust U cyiab(haToMm HaTpus; 0) KapOOHATOM HATPUs U CEPHON KUCIOTOM.

54. Belpazute MOJIEKYJISIPHBIMH ypaBHEHMSMHU pEaKIUH, MPOXOJAIINE B PACTBOPAX MEXKIY CIEIyIO-

IIMMU BEIECTBAMU: &) XJIOPUCTHIM KaJIbLIUEM U YIIIEKUCIBIM AMMOHHUEM;

0) a30THOKHCIIBIM KaJbLIUEM U coOou. B uem 3akioyaeTcsi CymHOCTh 3TUX peakiuii? Kakum onHum

VMOHHBIM YPaBHEHHEM OHU MOTYT OBITh BBIPAYKEHBI?

55. O0bsacHuUTE 00pa3oBaHME THIPOKCHAA ATIOMHUHUS B pe3ylbTaTe MPOTEKAaHUS pPEaKLUu:

Al12(SO4)3 + 3Ca(HCO3)2 = 3CaSO4 + 241(0OH)3 + 6CO:s.

56. Ykaxure, Kakyro cpeny (KUCIIYIO WIH MIeJT0YHYI0) OYAYT UMETh BCIIEACTBHE THIPOIIH3a PACTBOPHI

coneit cynvghama meou (1) u xnopuoa ammonus. Harnummre ypaBHEHUSI COOTBETCTBYIOIIMX PEAKIIAM.

57. Ilouemy pactBop NazS umeer menounyto, a pactBop ZnSO4 — kucnyto cpeny? OTBET NOATBEPAUTE

MOHHO-MOJIEKYJISIPHBIMU U MOJIEKYJISIPHBIMU YPABHEHUSIMHU.



58. Kakyto okpacky npuobpetaer ¢eHondraisens B pactBope anerara Harpust CH3COONa? ITouemy
OKpacKka NpU HArpeBaHWU YCWIMBACTCS, a MpH OXJaxJaeHuH ocinadbeBaer? CocraBbTe HOHHO-
MOJICKYJISIPHOE U MOJICKYJISIPHOE YPaBHEHHUS THPOJIN3a ATOM COJIH.

59. B kakoii niBet Oynet okparmieH jJakmyc B BoaHbIX pacTtBopax NHiC1l, NaCOs u NaNOs? Otser
000CHYITE, COCTaBUB YpaBHEHUS PEaKIIHid THAPOIU3a JAHHBIX COJICH.

60. Kakue u3 coneii: CaS, NaNOs niu FeCls moasepratorcst ruaponuzy? [Houemy? CoctaBbTe HOHHBIE
Y MOJICKYJISIPHBIC YpaBHEHUS TUIPOJIN3a COOTBETCTBYIOIIMX COJICH 1O mepBoii crynenn. KakoB xapak-
TEp Cpelbl BOJHBIX PACTBOPOB 3TUX COJICH?

Tema 5. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE pPe€aKkIuu

61. OnpenenuThb CTENeHb OKUCIICHUs BaHaaus B MoJiekyie NasV207.
62. MeTooM 371eKTpOHHOTO OajnaHca rnojadoepute Ko HUIIMEHTHI B YPaBHEHUSIX PEAKIUNA. YKaKUTE
OKHCIIUTEh U BOCCTAHOBUTEITh, IIPOLIECCHI OKUCIICHUSI M BOCCTAHOBIICHHS.
HNO2 — HNO3 + NO +H-0.
63. OnpeeuTh CTENEHb OKUCIEHH KpeMHus B HoHe SiOs* .
64. MeTtoioM 311eKTpoHHOTO O6anaHca noadepute Kodh(PUIIMEHTH B YpaBHEHUSX PEAKIMA. YKaKUTe
OKHCIIUTEh U BOCCTAHOBUTEITh, IIPOLIECCHI OKUCIICHUSI M BOCCTAHOBIICHHS.
KC103 — KC104 + KC1.
65. OnpenenuTh, OKUCICHHEM WM BOCCTAHOBJICHUEM SIBIISIFOTCS IAHHBIC TIEPEXOJIbI:
a) H.02 — Oz, 0) MnOs~ — MnO2.
66. MeTonom aieKTpoHHOTO OanaHca mojdepure Kod((GUIMEHTH B YPAaBHEHUAX PEAKIUN. YKaKUTE
OKHCIIUTEIh U BOCCTAHOBUTEIIh, IIPOLIECCHI OKUCIICHUST M BOCCTAHOBIICHHS.
MnOz+ HC1 — MnCl; + Cl; + H20.
67. OnpenenuTs CTeNeHb OKUCIeHU Maprania B mojekynax KMnOs u MnO:
68. MeTtonom aiekTpoHHOTO OanaHca mojdepute KOod((GUIMEHTH B YPaBHEHUAX PEAKIUN. YKaKUTE
OKHCIIUTEIh U BOCCTAHOBUTEIh, IPOLIECCHI OKUCIICHUSI M BOCCTAHOBIICHHS.
KCIO3 + S — KC1 + SOa.
69. Onpenenuth crenenb okuciaeHuss xpoma B Mmosiekynax NaCrOz v Naz:CrOg
70. Metonom siekTpoHHOTO OanaHca moaoepute KOd((GUIIMEHTH B yPaBHEHHUAX PEAKIUN. YKaKHUTE
OKHCIIUTEIh U BOCCTAHOBUTEIh, IPOLIECCHI OKUCIICHUSI M BOCCTAHOBIICHHS.

Mn2O3 + Si — SiO2 + Mn.

Tema 6. XuMuueckue CBOMCTBA MeTAJJI0B

71. Menw HEe B3aUMOJIEUCTBYET C pa30aBIEHHON CEpPHOM KUCIOTOM, HO pacTBOPSETCS B KOHIIEHTPUPO-
BaHHOH KucioTe. B yueM mpuumnna Habmonaemoro siBieHus? CocTaBbTe ypaBHEHHE COOTBETCTBYIOIIEH
peaKIMy, a TAK)Ke HAMUIINTE PeaKLUU B3auMOJCHCTBUS MeIM ¢ pa30aBIeHHON U KOHIIEHTPUPOBAHHOMN
HNO3. KoadpuureHTsl B ypaBHEHUAX peaklMii MOI0EpUTe METOJOM 3JIEKTPOHHOr0 OanaHca.

72. HanmmmTe ypaBHEHHS BO3MOXHBIX PEaKIUi B3aMMOACHCTBHS xkene3a ¢ kucinotamu: HCI(kony.),
H2SO0a(pa3z6.), H2SOus(kony.), HNOz(paz6.), HNOsz(kony.)? Tlouemy B KHUCIOTaX BBICOKOW KOHIIEHTpA-
un (H2SO4 1 HNOg) xene3o pacTBopsieTcs ToJbKO pu HarpeBaHuu? KoauimeHnTs! B ypaBHEHUIX
peaKIuii ToJ0epUTe METOIOM JIEKTPOHHOTO OasiaHca.



73. HanumuTe ypaBHEHUS XMMHUYECKMX pPEAaKIMH B3aMMOJEHCTBHs IIMHKa ¢ pactBopamu: HCI,
H2SOu(kony.), HNO3(pasz6.) n NaOH. KoaddunmeHnTsl B ypaBHEHUSX PEAKIHA MOJ0EPUTE METOIOM
ANIEKTPOHHOTO OanaHca.

74. Ilpeqnioxkute crocoObl MepeBoja B pacTBOp 0o0pasloB CIIABOB JaTyHU (MaccoBasi AOJS MEIu
69,5%, ocTtanpHOE - HUHK) U cioco0 pa3aenenus. IlpuBenure ypaBHEHUS! COOTBETCTBYIOIUX PEAKLIUM.
KoadduunenTs! B ypaBHEHUSIX peakluii MoAOEpUTE METOIOM AIIEKTPOHHOTO OanaHca.

75.C KakuMM W3  TEPEYMCICHHBIX  KHUCIOT  B3auMmozeiictByer  wmenb:  HCI(kowny.),
H2SO04(pasz6.), HaSO4 (kony.), HNO3(paz6.). KoaddumumeHTsl B ypaBHEHHUSIX pEaKIHi MOJ0EpHUTE Me-
TOJIOM 2JIEKTPOHHOTO OalaHca.

76.C KakuMH W3 TEPEYHCICHHBIX COCJMHEHUH  B3auMojeicTByeT  amomuuuii:  H20,
HCI(xony.), H2SOa(pasz6.), HNO3(paz6.), NaOH. HanumuTte ypaBHEHHS BO3MOXXHBIX peakiuii. Ko-
3¢ (ULIMEHTHI B YpaBHEHUSAX peaklUi Mog0epuTe METO0M IEKTPOHHOTO OaiaHca.

77. Ilpeqyioxkute CrocoObl MEpeBoJia B pacTBOp 00pasioB 6Opow3si (MaccoBas monss meau 89,5%,
OCTaJILHOE — OJIOBO) M croco0 pasaenenus. [IpuBenure ypaBHEHHs COOTBETCTBYIOIMMX peakuuii. Ko-
3¢ (ULIMEHTHI B YpaBHEHUSAX peakluid mog0epuTe METO0M IEKTPOHHOTO OaiaHca.

78. C kakuMH U3 IEPEUYNCIEHHBIX CoOeIuHEHNH B3auMoaencTByetr maruuit: H2O, NaOH, H2SOa(pa3o6.),
H2SOu(kony.), HNO3(paz6.), HNO3(kony.)? Hanummure ypaBHEHHSI BO3MOXKHBIX peaknuid. Koagduiu-
€HTBI B YPAaBHEHHSIX PEAKIUil Mo10epuTe METOAOM JIEKTPOHHOTO OasiaHca.

79. CocTtaBbTe ypaBHEHHUS DPEAKIMil B3aUMOJICHCTBUSL HUKeNs C COJNAHOU, pa30aBICHHON CEpHOUN U
a30THOM KHCIOoTamMHu (Tpu HarpeBaHuu). KoappuireHTs! B ypaBHEHUSIX peakluid mogdepuTe MeToa0M
3JIEKTPOHHOTO OajaHca.

80. CocTaBbTe ypaBHEHHS PEaKIMii B3aNMOACHUCTBHS cepedpa ¢ pa30aBIeHHON 1 KOHIEHTPHUPOBAHHOM
a30THOU KucioToi. OOBACHUTE, TOYeMy cepedpo He B3aUMOACHCTBYET ¢ pa30aBIIEHHON CepHON KHcC-
JIOTOH, B TO BpeMs Kak pacTBOpsieTcs B KOHIEHTpupoBaHHOU H2SO4. Hanmummre ypaBHeHHne mpoTeKa-
fomeit peaknun. KodQpUIMEHTH B YpaBHEHHSIX PEAKINi MOAOSPUTE METOIOM JJICKTPOHHOTO OanaH-
ca.

BapuaHTsl:

Ne Bapu- Homepa 3agannii
aHTa 1 2 3 4 5 6 7 8
1 1 11 21 31 41 51 61 71
2 2 12 22 32 42 52 62 72
3 3 13 23 33 43 53 63 73
4 4 14 24 34 44 54 64 74
5 5 15 25 35 45 55 65 75
6 6 16 26 36 46 56 66 76
7 7 17 27 37 a7 57 67 77
8 8 18 28 38 48 58 68 78
9 9 19 29 39 49 59 69 79
10 10 20 30 40 50 60 70 80

Kpurepun oneHku:

KonTponbHas paboTa OleHUBAETCS MOJIOKMTEJBHO U JONMYCKAaeTCs J0 3alllUThl, €CJIH BbINOJ-
HEHO npaBuiIbHO He MeHee 30 % 3alaHuil U CTyJEHT MOKa3bIBACT IITyOOKOE U MOJHOE OBJIAJICHUE CO-
JepKaHueM y4yeOHOro Marepuasia, yMEHUE MPAaKTHUYEeCKH MPUMEHSATh TEOPETHUEeCKHe 3HaHUs, BhICKA-
3bIBaTh U 0OOCHOBBIBATH CBOM CY)KJICHHS; OTBET M3JI0KEH I'PAMOTHO U JIOTHYHO; CTYJICHT IOJIHO OCBO-
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W1 y4eOHBI MaTepual, BiIaJeeT HayYHO-TIOHATHIHBIM anmapaToM, OPUEHTHPYETCS] B U3yYCHHOM Ma-
Tepuaie, 0CO3HAaHHO IMPUMEHSET TEOPETUUECKUE 3HAHUS HA MIPAKTHUKE, TPAMOTHO M3JIaraeT OTBET, €CIIU
CTYIICHT OOHapy>KMBaeT 3HaHUE ¥ NOHMMaHUE OCHOBHBIX IOJIOKCHHH ydeOHOro MaTepuaia, HO M3ja-
raeT ero HeroJIHO, HeMOC/IeA0BaTEeNbHO, IOMYCKAaeT HETOYHOCTH, B MPUMEHEHHH TEOPETUYECKUX 3Ha-
HUH NIpH OTBETE Ha MPAKTHKO-OPUEHTUPOBAHHBIC BOIIPOCHI; HE YMEET J0Ka3aTeIbHO 000CHOBATh COO-
CTBEHHBIE CYX/ICHUS, HO COo/iep:KaHue U (opMa OTBETa UMEIOT OTJENIbHBIE HETOYHOCTH.

KontpospHas paboTa oleHUBAETCSl OTPHIATEIbHO U HE JOIYCKAETCs 10 3alIUTHI, €CIIM BbI-
MOJTHEHO npaBwiIbHO MeHee 30 % 3amaHuil M — CTyJIeHT UMEET Pa3pO3HEHHbIE, OECCUCTEMHbIC 3HAHMS,
JOIYCKaeT OIIMOKH B ONpEJeSICHUH 0a30BBIX MOHATHH, HCKaKAeT MX CMBICI; HE MOXET NMPAKTUYECKU
MPUMEHATh TEOPETUYECKHUE 3HAHUSL.

Pexomenoyemasn numepamypa

1.Yuxkun, E.B. Xumus : yaeonoe nocodue / E.B. Uuku. - Tomck : ToMckuit rocynapcTBEeHHBIN
YHHUBEPCUTET CUCTEM YIpaBieHUs U panunodnektponuku, 2012. - 170 c. - ISBN 978-5-4332-0034-0 ;
To e [Dnextponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=208956

2.Ananutuyeckas XuMusi: pU3MKO-XUMUYEeCcKUe U (PHU3HUECKre METOIbI aHAIK3a : yueOHoe To-
cobue / I.H. Mosuan, T.C. 'opbynoBa, 1.U. EsrenneBa, P.I'. PomanoBa ; MunucrepctBo oOpa3oBa-
Hus u Hayku Poccuu, ®enepanbHOe rocyAapcTBEHHOE OIOMIKETHOE 00pa3oBaTelNbHOE YUpexkKICHUE
BBICILIETO MPOoQeccCHOHaNbHOro 00pa3oBanus «Ka3zaHCKU HallMOHABHBIM UCCIIEAOBATENLCKUM TEXHO-
noruueckuii yuusepcuter». - Kazaup : U3marensctBo KHUTY, 2013. - 236 c.: ui., tabn., cxem. -
bubmumorp. B k1. — ISBN

3.0OCHOBBI AHATUTHYECKOW XUMHH. XHMHYECKHE METOJbI aHamu3a : ydeOHoe mocobue /
WN.H. Mosuan, P.I'. PomanoBa, T.C. 'opbynoBa, U.U. EBrenbeBa ; MUHUCTEPCTBO OOpa30OBaHHS H
Hayku Poccun, @enepasibHOE rocy1apcTBEHHOE OI0I)KETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICILIETO
npodeccnoHabHOTO 00pa3oBanus «Ka3aHCKHMIT HAIIMOHAIBHBIN HMCCIEIOBATEIIBCKUN TEXHOJIOTHYC-
ckuil yauBepcutery. - Kazanp : KHUTY, 2012. - 195 c. : uin., Tabmn., cxem. - bubnuorp. B ku. - ISBN
978-5-7882-1216-6 ; To xKe [DnexTpoHHBIIHI pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259000

4. Xumus : meroanueckue ykazanus / coct. E.I'. Menskos, FO.U. Kosans, H.II. ITonskosa. -
HoBocubupck : HoBocuOupckuil rocynapcTBeHHbI arpapubiil yausepcuter, 2011. - 106 c. ; To xe
[Dnextponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=230483

5.JlomonHUTENbHBIE TJIABBI HEOPraHMYECKOM XWMHUHU : ydeOHO-METOAMYEecKoe Tmocobue /
T.IL. ITerpoBa, H.ILI. Mudraxosa, U.®d. Paxmaryminna, T.T. 3unkuueBa ; MuHuctepcTBo obpa3opa-
HUus U Hayku Poccun, ®denepanbHOe rocyAapCcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE YUpPEKIACHUE
BBICIIIETO MpodeccroHaIbHOro oopasoBanus «Ka3zaHCkuil HAIIMOHAIBHBIN UCCIIENOBATENBCKUNA TEXHO-
JIOTHYECKUI yHUBepcUTeT» ; mox ped. A.M. Kysnenos. - Kazans : M3narenscteo KHUTY, 2015. - 209

c. : Tabn. - bubmmorp. B kH. ; To xe [Dnekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428777
6.'oprenko, B.A. Oprannyeckas xumus : yuebHoe mocodue / B.A.Topnenko,

JI.B. Ky3nenosa, E.A. flupikuna ; MunuctepctBo oOpazoBaHus U Hayku Poccuiickoit deneparum,
denepanbHOEe TOCYIapCTBEHHOE OIOPKETHOE 00pa3oBaTelbHOE YUPEXKAECHHE BBICIIEro IMpodeccHo-
HaJgbHOTO 00pa3oBaHus «MOCKOBCKHH IE€IaroTMYECKUil TOCYIapCTBEHHBIM YHUBEPCHUTET». - M. :
IMpomereit, 2012. - Y. I, Il. - 294 c. - ISBN 978-5-7042-2345-0 ; To xe [DneKTpoHHBIA pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=211718

7.Maxkapos, A.I'. Teopernyeckue U NpakTHUYECKHE OCHOBBI (PU3MUECKON XUMUU : yueOHOE TO-
cooue / A.I'. Makapos, M.O. Caruna, JI.A. PaznobpeeB ; MunnctepcTBo obpa3oBaHusi u Hayku Poc-

8



http://biblioclub.ru/index.php?page=book&id=208956
http://biblioclub.ru/index.php?page=book&id=259000
http://biblioclub.ru/index.php?page=book&id=230483
http://biblioclub.ru/index.php?page=book&id=428777
http://biblioclub.ru/index.php?page=book&id=211718

cuiickoit denepanuu, denepanbHOe TOCYAApCTBEHHOE OIOKETHOE O00pa30BATENBHOE YUPEKICHUE
BEICIIIET0 Tpod)eCcCHOHaIbHOTO 00pa3oBaHus «OpeHOYpPrcKuil rocymapCTBEHHBIM YHUBEPCUTETY. -
OpenOypr : OpenOyprckuii rocynapcTBeHHbId yauBepcurer, 2015. - 172 ¢. : tabn., ui., rpad. - bub-
muorp. B kKH. - ISBN 978-5-7410-1245-1 ; To xe [DnexTtponnblii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=364840

8.Bapennos, B.K. Xumus. D1eKTpoXuMHYECKHE MPOLECCHI U CHCTEMBI : y4eOHO-METOJMUECKOe
nocobue / B.K. Bapenmnos, P.E. Cunuypuna, E.M. Typno ; MunuctepctBo oOpa3zoBanus u Hayku Poc-
cutickoir ®denepannn, HoBocubupckuit ['ocynapctBennbiii Texuuueckuit YHuBepcurter. - HoBocu-
oupck : HI'TY, 2013. - 60 c. - ISBN 978-5-7782-2241-0 ; To »xe [Onexrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=258630

DnexmponHbvle 00pazosamenvbHbie pecypcol

1.000 «PYHDb» BJ1 elibrary. Jlorosop Ne SU-05-08/2015 ot 28.08.2015;

2.000 «M3narensctBo Jlanb» DBC Jlans Jlorosop Ne 2015/28.08-3 ot 28.08.2015;

3.000 «CoBpemennbie 1udpoBeie TexHONIOTHN», DBC «YHUBEpcUTeTCKasi OMOIMOTEKa OH-
naiin» JforoBop Ne023-08/2015 ot 28.08.2015;

4.HanmoHasibHas JIeKTpoHHAast OnosmoTeka http://H306.pd/. OTKPHITHIA JOCTYII.

5.Mcropus craHoBieHUs1 Hayku U TexHuKU http://hbar.phys.msu.ru/gorm/ahist.htm. OTkpwIThii
JTOCTYII.

6.Consensus omnium: Koprnopatusnas cetb O6ubmmotek Ypana http://consensus.eunnet.net/.
OTKPBITBINA TOCTYII.

7.CBOoHBIN KaTaymor nepuoauku Ombmumorexk Poccum http://mars.arbicon.ru/. OTKpBITHIH 10-

CTYIL.

8.Bropuunbie pecypchl B METAUTYpruu: BTOpWYHBIE pecypchl UYEpHON METaJUTyprHH.
http://twirpx.com. OTKPBITHIH JOCTYII.

9.bubnuoreka yueOHOM U HaydHOU uTeparypsl hitp://library.sibsiu.ru. OTKpBITHIH OCTYII.

10.Onextponnas 6ubaroreka "In Folio" - 6ecrimaTHast snekTpoHHast 6uOIMoTeKa-KaTaior (Mo-
HOrpaduu, AUCCepPTAIlMH, KHUTH, KOHCICKThI JICKIHiA, yueOHukn). http://hotuser.ru/biblio/1421-2009-
05-07-07-28-33. OTKPBITHIHA JOCTYII.

11.DnexTpoHHas OHOIMOTEKA TEXHHUECKOW auTeparypsl http://alternattiveenergy.com. OTkpbI-
TBIN JOCTYII.

12.Texaudeckass OMOIMOTEKA - OSCIUIATHBIC KHUTH, y4eOHBIE MTOCOOMS, CIIPAaBOYHUKH, KaTaJI0-
ru http://techliter.ru; . OTkpsITHIH HOCTYIL.

13.Bubmorexa MUCuC http://lib.misis.ru/links.html. OTkpsITBI JOCTYII.

14.5]1 Buxunenus http://ru.wikipedia.orq . Orkpsrrsiii goctym.



http://biblioclub.ru/index.php?page=book&id=364840
http://biblioclub.ru/index.php?page=book&id=258630
http://нэб.рф/
http://hbar.phys.msu.ru/gorm/ahist.htm
http://consensus.eunnet.net/
http://mars.arbicon.ru/
http://twirpx.com/
http://library.sibsiu.ru/
http://hotuser.ru/biblio/1421-2009-05-07-07-28-33
http://hotuser.ru/biblio/1421-2009-05-07-07-28-33
http://alternattiveenergy.com/
http://techliter.ru/
http://lib.misis.ru/links.html
http://ru.wikipedia.org/

