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XNUMUAs

10 kaacce



XUMUA

Ot6opouHbIl Typ onMMMUAABl MIKONFHUKOB «I'paHuT Haykm» mo mnpodummo Xwumus (mpeamer
OJTUMIIHNAIBI — XUMHUS) IPOXOJUT C UCTIOIH30BAHUEM UHTEPHET-TEXHOJIOTHH (TUCTAHIIMOHHO).

OO6mas 6a3a BKIIIO4aeT TpH OJI0Ka 33aHUI U3 BCEX, YKa3aHHBIX HHXKE, Pa3AesiOB Kypca XUMHUU.

Kasxprit 6710k 3amaHuit COCTOUT M3 TPEX JacTel

Yacts 1. O01I1ast XMMUS;

Yacts 2. Heopraunyeckas xumust/OpraHudecKasi XUMUS;

Yacts 3. Heoprannueckas xumus/OpranudecKkasi XUMHSL.

Jns KOHCTpyMpOBaHHWS BapHaHTOB OJUMIIMATHOW pabOTBl OTOOPOYHOTO Typa WCHOIB30BAHBI
pa3nu4HbIe CHOCOOBI MpelcTaBieHUs HMH(pOpMalMKM B TEKCTax 3aJaHUid (TaOMUIBI; CXEMBI;, CXeMaTHYECKHe
PHUCYHKH; HOHHBIC YPaBHEHHUST;, TpadruecKie (GopMyIbl).

CopeprkaTenbHBIE AIIEMEHTHI MPEICTABICHB B KaXXJIOM BapHaHTE 3aJaHISIMHE, Pa3IHYalONIIMICS I10
YPOBHIO CIIO)KHOCTH U ()OpPME BBITIOTHEHHUS.

[lepBsIit 610K comeprkaT TECTOBBIE 33JaHUS C BRIOOPOM OJTHOTO MPaBUIHLHOTO OTBETA, BTOPOH M TPETHIMA
OJIOKM COAEPIKUT 3aJaHusI, B KOTOPHIX HEOOXOMMO BITUCATH MTPABHIIBHBIA OTBET.

[lepBriii 010K COACPKUT 3aaHus 0A30BOTO YPOBHS CIIOXKHOCTH. BTOpOI OJIOK COAEpIKUT 3aaHus, 1Jis
BBITIOTHEHWST KOTOPBIX YYaCTHHKAM OJIMMITAAABl HEOOXOAWM TMOBBIIICHHBIH YPOBEHb IOJTOTOBKH,
MOIpa3yMEeBAIINN YMEHUE MPUMEHSTh TEPMUHBI PA3IMYHBIX TEM U KOMOMHUPOBAHHBIN aITrOpUTM JIEHCTBUI.

Tperuii 00K COACPKUT PacUETHBIC 33JJaHUS BBICOKOTO YPOBHS CJIOKHOCTH, TO3BOJISIONINE OICHUTH
CIOCOOHOCTh YYaCTHUKOB OTMMITHAIBI IPUMEHSITH CBOU 3HAHUS U YMEHHSI B CIIOKHBIX CHTYAIHAX, TPEOYIOIIIX
MIPOSIBIICHIISI IOCTATOYHO BBICOKOW CTEMIEHH CaMOCTOSTEIIFHOCTH MBIIIUIEHHUS, TBOPUECKUX CIIOCOOHOCTEH, Oomnee
[IyOOKHX 3HAHUHM U CMEKAJIKH.

YYacTHUK ONUMMMAIBI TIOMy4YaeT WHIWBUIAYATbHBIA BapHAHT OJMMIHAIHON PabOTHl OTOOPOYHOTO
aTama, coctosmmii u3 30 3amanmii: 15 3agad u3 nepBoro 61oka 3aganuii (1 6amr 3a 1 IpaBUIIBPHO BEIIOJTHEHHOE
3amanue); 10 3amau u3 BTOoporo OJyioka 3aaanuii (3 O0amia 3a 1 MpaBWILHO BBHIMIOJHEHHOE 33JlaHuUe); 5 3a/1a4 U3
TpeTbero Osoka 3amanuii (11 6amioB 3a | MpaBUIIEHO BEITIOJTHEHHOE 3a/IaHUE).

Bannpl, momydeHHbIe yYaCTHUKOM OJIMMITHA]TBI 32 BEITIOJTHEHHBIE 33JaHUs, CyMMHPYIOTCS.

HEPEYEHD 3JIEMEHTOB COIEPKXAHUS, BKIIIOYEHHBIX B 3AJJAHUA OJIUMIINA IbI
OTBOPOYHOI'O TYPA

OBLIAS XUMUA

1. ATOMHO-MOJIEKYIIsIpHOE yueHue. AToMbl. Mouekyibl. Mok — eIHAIIa KOJIMYECTBA BEIIECTBA.

2. CoBpeMEHHOE TIpEJICTaBIICHHE O CTpoeHMU aTtoma. CTPOEHHE 3JIEKTPOHHBIX 000JIOYEK aTOMOB Ha
IpuUMeEpe JIEMEHTOB IIEPBOT0, BTOPOTO U TPETHETO MEPHOI0B MIEPHUOTUIECKON CUCTEMEBI. M30TOMEL.

3. [lepuonuueckuii 3aK0H U nepuoanyeckas cucrema snemeHToB .M. MenaeneeBa. Ux 3Hauenue nmis
Pa3BUTHUS XUMUH, PU3UKU H TEXHOJIOTHH.

4. BanenTHocTh 31eMeHTOB. OOBSCHEHHWE BAJIGHTHOCTH C TOYKU 3PEHUS YUCHHS O CTPOCHUHM aTOMa.
[TonsiTHE O cTENEeHU OKUCICHHUS.

5. KoBanenTHas cBsi3b. THUIBI KOBaJICHTHOU CBSI3U, IPUMEPHI.

6. Xumuueckue GopMyIbl, UX rpaduueckoe H300pakeHue.

7. Knaccudukanms XMMHYSCKUX PEAKIIMA: COSTUHCHHMS, PA3JIOKEHUS, 3aMEILICHHS, 0OMEeHa.

8. TerutoBo# 3¢h(heKT XUMHIECKUX peakunid. DHI0- U 3K30TEpMUUECKHUe mpeBpaienus. [Ipumepsr.

9. OKUCIUTENHFHO-BOCCTAHOBUTEbHBIE peaknud. OKHUCITUTENh W BOCCTAHOBHUTENIb. Y PaBHUBAHUE
OKHCITUTEIIEHO-BOCCTAHOBUTEIIHHBIX PEAKITHH.

10. OOpaTHMOCTh XUMHUYECKUX PEAKINH. X UMUIECKOE PABHOBECHE U YCIIOBHUS €TI0 CMEIICHMSI.

11. Cxopocts xumMuueckod peakiuuu. DakTopbl, BIUSIOIIME HA CKOPOCTh pEaKIUu: IpUpOAA
pearupyronux BeIecTB, KOHIIEHTpAIlHs, TeMiepatypa. Kataans u kataan3aTopel.

12. 3akon ABoraapo. CnencTBusi U3 3akoHa ABOTajapo (Yucio ABOTaapo, OTHOCHUTENbHASA TUIOTHOCTH
ra3oB, MOJIIPHBIH 00bEM).



13. PacTBOpbl. PacTBOpMMOCTb BemiecTB. 3aBUCHMOCTh PAcTBOPUMOCTH BEIIECTB OT WX MPUPOIHL,
TeMmIeparypsl U JaBieHus. HacbleHHble 1 HEHACHIILICHHbBIE PacTBOPHI. UHCICHHOE BBIPAKEHNE KOHLICHTPALUU
pacTBOpOB.

14. Knaccudukanus okcugoB. OCHOBHBIE CIIOCOOBI MTOMYyYEHUSI K XUMUYECKHE CBOMCTBA OKCH/IOB.

15. OcuoBanusi. Ux tumel. OCHOBHBIE XMMHYECKHE CBOMCTBA W ToiydeHHe. OCOOEHHOCTH IMIENOYEH.
Heoprannueckue 1 opraHndecKue OCHOBAHMUS, UX CTPOCHUE U CBONCTBA.

16. CBoiicTBa KHCJIOT, OCHOBaHHUH, COJIEH B CBETE TEOPHHU DIIEKTPOIMTHYECKON Ancconuanni. CHiIbHbIE
u cnabpie MeKTpoauThl. CTeneHb IUCCOHALIUH.

17. Kucnotsl. MIx o0mme cBoKCTBa U CITOCOOBI OMy4YeHHs. Peakiius HeWTpamu3aim.

18. Comnn, ux xmaccudukaims. OCHOBHbIE XUMUYECKHE CBOMCTBA U CIIOCOOBI MTOTyYESHHSL.

19. DnexTponu3 BOAHBIX pacTBOPOB U paciiiaBoB coiiel. [Iporieccsl, mpoTekaromue y KaTo/1a ¥ aHo/a.

HEOPI'AHMYECKAS XUMUA

1. Knaccudukanus HeOpraHMUeCKUX COSAUNHEHNH.

2. MeTaibl, UX MOJIOKCHUE B IMEPUOJUYECKON cHCTeMe, (pU3MUecKHe M XHUMHYSCKHUE CBOWCTBA.
OcHOBHBIE cITOCOOBI IOTy4YeHns MeTaiioB. Kopposust MeTamnos u 60pbba ¢ Hel.

3. HlenouHble MeTaIbl, UX XapaKTEpPUCTHKAa Ha OCHOBE IOJIOKEHHS B MEPHUOJUYECKON CHUCTEME U
cTpoenus aroma. OCHOBHbIE XMMHUYEeCKHe cBOMCTBa. CoeAMHEHUS HATPUS U KU B IPUPOJIE.

4. OOmiast xapakTepuUCTHKa 3JIeMeHTOB Il rpynmpl TaBHOW MOATPYIIBI MEPUOAMYECKOW CHUCTEMBI.
Kanbuuii, ero coeiMHeHus! B IpUpOIE.

5. AnroMuHMNA. XapaKkTepUCcTHKa 3JIEMEHTa U €r0 COSMHEHUH Ha OCHOBE MOJIOKEHUS B IEPUOANYECKOM
cUCTeME U CTpoeHHs aroMa. AMQMOTEPHOCTh OKCHAA M THAPOKcHAa amoMuHHs. CHnocoObl HOMydYeHHs
METAJUINYECKOTO AMIOMUHHUA.

6. XKeneso. Ero okcuapl ¥ TUIAPOKCUABI, 3aBUCUMOCTh HUX CBOWCTB OT CTEMEHH OKHCIEHUS XKele3a.
XUMUYECKHE PEAKIINH, JIeXkKalllie B OCHOBE ITOJIyYEeHHUS YyTyHa U CTaJIH.

7. OOmast xapaKTepHCTHKa 3IIEMEHTOB [V TPyMIbl TIIABHOW MOATPYIMITEI MEPHOAMYECKON CUCTEMEI.
VYraepon, ero amtorponssie GopmMbl. XUMHUECKHE CBOWCTBA YIIIEpoa.

8. Oxcumel yraepoxa (II) u (IV), ux XuMHUecKHe CBOMCTBA. YTOJbHAS KHUCIOTA, €€ XUMUYECKHE
cBoiicTBa. CBOMCTBA COJIEN YTOIBHON KUCIIOTHI.

9. Kpemuuii. Ero ¢puznueckue n xumuueckue cBoncTBa. OKCHI KpeMHHS U KPEMHHEBAs KMCIIOTa.

10. Ob6mas xapakTepUCTHKa 3JIEMEHTOB V TPYIIIBl TJIaBHOW MOATPYIIBI MEPUOTUIECKON CHCTEMBI.
A30t. Ero ocHOBHBIE (PM3HMUECKHE U XUMUUYECKHE CBOMCTBA M BaKHEHIINE COCTUHEHUSL.

11. Okcumpl a30Ta U a30THAS KHCIOTAa. XUMHUYECKHE OCOOSHHOCTH a30THON KHCIOTHL. CoONuM a30THOM
KHCIIOTBI.

12. AmMMmuak. Peakiuu, jiexxaiue B OCHOBE €ro MPOMBIIIJICHHOTO CUHTE3a, (PU3UUecKue U XUMUYCCKHUE
cBotictBa. Conu ammonusi. KauecTBeHHas peakyst HA HOH aMMOHHMSL.

13. ®ochop. Ero amnorponssie Gopmel, ¢pusndeckne u xumudeckue cBorictea. Okcua docdopa (V),
(dbocdopHast KHCII0Ta U €€ COJIH.

14. O6mas xapakTepuCTUKA 3JI€MEHTOB VI rpynisl ri1iaBHON NOATPYIIIEl NEPUOJUYECKON CHCTEMBI.

15. Kucnopon, ero ¢pusnueckue 1 XuMHUECKHE CBOUCTBA, aJutoTpoIusi. CriocoObl OTydeHHs.

16. Cepa, ee dusuueckue U XuMHUECKUe cBOHcTBa. OCHOBHBIE (DU3MUECKUE W XMMHUYECKUE CBOMCTBA
CEpOBOJIOPO/Ia U OKCHIOB CEPHI.

17. CepHas KuCIOTa, €€ CBOMCTBAa. XMMHUYECKHE OCHOBBI MOIYYEHHS CEPHON KUCIOTHI KOHTAKTHBIM
cniocoboM. KauectBeHHast peakiusi Ha cylib(aT-uoH.

18. Ob6mas xapakTepucTHKa 31eMeHTOB VII rpymmsl raBHOW MOATPYNITEI MEPUOANYECKON CHUCTEMBI.
CpaBHEHME UX XUMHUYECKUX CBOMCTB. CO€AMHEHNS TaJlOreHOB B IPUPOJIE.

19. I'anorenoBogopoibl. VX cBOICTBA U NOTyUYEHUE.

20. Boma, ee ¢u3nueckre M XMMHYCCKHE CBOWCTBA (B3aMMOJCHCTBHE C OKCHIAaMH, METajlIaMH,
coisimu). ['maponus coneii.

21. XKectkoctb Bonbl. CIOCOOBI €€ yCTpaHEeHHus!.

OPI'TAHUYECKAS XUMUS

1. Teopust ctpoeHust opranudeckux BemiecTB A.M. ByTiepoBa. 3aBUCUMOCTh CBOMCTB OpraHMYECKHUX
BEIIIECTB OT UX CTpoeHus. M3omepus.



2. Teopusi XMMHMUYECKOTO CTPOEHMsS OpraHmdeckux coeanHeHuil A.M. BytiepoBa. OnekTtpoHHas
MIPUPO/Ia XUMUIECKHUX CBA3EH B MOJEKyJaX OPraHUYEeCKHX COeIWHEHHH, CIIocoOBl pa3pbiBa cBsasei. [lonsaTue o
CBOOOTHBIX paJKaax.

3. IMeHHBIE peakMy B OpraHMYECKON XUMHUM U uX 3HaueHue. Peakiun A.M. bytneposa, H.H. 3ununa,
H.J. 3emunckoro, M.I'. Kyuepoga, LLI.A. Bropma.

4. IlpupoaHble UCTOYHUKH YTIEBOIOpoaoB. HedTh, cmocoOwsr ee mepepaboTku (MeperoHKa, KPEeKHHT
HEPTETPOAYKTOB).

5. OCHOBHBIE KJIaCChl OPraHUYECKUX COEANHEHNH.

6. 'eHeTudeckas cBA3b MEXIY KIacCaMH OPraHUUYECKUX COCITUHEHUH.

7. 'oMOIOTHYECKUM PSI IPENIENIbHBIX YIIIEBOAOPOIOB (AJIKAHOB), MX AJEKTPOHHOE M IPOCTPAHCTBEHHOE
CTpoeHue, THI ThOpuan3anuyu. HomeHnknatypa ankaHoB, X (U3NYecKre U XUMUYECKUE CBOWCTBA.

8. KapOuap! metanios. [Ix rmongydeHne U UCIIOJIb30BaHNE B OPIaHUYECKOM CHHTE3E.

9. AnkeHsl: TUII THOPUAN3ALMH, O- U T-CBS3U, HOMEHKJIaTypa. DTUIIEH, €r0 CBOMCTBA U IOIyYeHHE.

10. Ankanuensl. OcobeHHocTH WX cTpoeHus. Homenkmarypa. IlomydeHue, OCHOBHBIE XMMHUYECKHE
CBOICTBa U MPUMEHEHNE Ha IPUMEpE AUBUHUIA.

11. Auernnern. OcoOEHHOCTH €ro CTpoeHHs (THN TUOpHUIW3aIuH, TpOiHas CBsA3b). HomeHkmatypa
ankuHOB. [lonydeHue anernieHa KapOUAHbIM cIOcO00M 1 U3 MeTaHa. OCHOBHBIE XMMHUYECKHE CBOICTBA.

12. Peakiuu nonvMepu3anyy 1 MONMUKOHACHCAUH. X MpakTH4YecKkoe HCIoIb30BaHueE.

13. O0mre MOHATHS XUMHUH BBHICOKOMOJIEKYJISIPHBIX COCTUHEHHUN: MOHOMEp, MOJIUMEpP, dJEMEHTAPHOE
3BEHO, CTEMEHb nonuMepusauud. [lonustunen. [IpupogHblil U CHHTETUYECKUI KaydyK.

14. CriupThl, UX CTpOEHHUE, XUMUYECKHE CBOWCTBA, MOMyYeHHe U MpuMeHeHue. BogopoaHas cBs3b U ee
BIMSIHUE HA QU3HMUECKHE CBOMCTBA CIIMPTOB.

15. Anpaeruapl, WX CTPOCHUE M OCHOBHBIE XUMHYECKUEe CBoicTBa. IlomydyeHne WM mNpuUMEHEHUe
MYpPaBbUHOTO U YKCYCHOTO aJIbJIETH/IOB.

16. Kapbonossie kucioTsl. CTpoeHHE KapOOKCHIILHON rpymibl. [lonyueHne ¥ XMMHUYECKUE CBOWMCTBA
3TUX KUCIOT Ha NpUMEPE MYPaBbUHON U YKCYCHOI.

17. bensou1, ero aiekTpoHHoe crpoeHue. [loyuenue Oen3ona. Ero 0CHOBHbIC XMMUYECKHE CBOMCTBA.

18. ®enomn, ero crpoeHue. B3anMHoe BiIHMsHUE aTOMOB B MOJIEKyJie ()eHONa. XUMHUECKUE CBOMCTBA B
COIOCTAaBJICHUH CO CBOMCTBaMH aH(PaTUUIECKUX CIUPTOB.

19. Hutpocoenuuenus. MIx cBoiicTBa M NpUMEHEHHE Ha MPUMEPEe HUTPOOEH30J1a, TPUHUTPOTONYOJIa U
Ap.

20. Kupbl kak mpeacTaBUTENH CIOXKHBIX 3¢dupoB. MX cTpoeHue, NOIyYeHHE 10 pPEaKLUUU
sTepuUKannu. X UMHYECKHE CBOMCTBA.

21. I'moxo3a, ee CTpoeHHE, XUMUYECKue cBoicTBa. Caxaposa, ee THIPOIIH3.

22. AMHMHBI — OpraHUYecKre OCHOBaHUS, UX PEaKIHUU C BOJOW M KHUCIOTaMH. AHWIINH, €T0 MOJIyYeHUe
13 HUTPOOEH301a.



NPUMEPHI 3AJIAY U UX PEIIEHUM

IHpumep 1.

CocTaBuTh ypaBHEHUE PEaKLIUU B HEUTpaIbHOH cpefe:

KMnO,4 + NaNO, —» MnO,

Pewenue:

Kak cnegyer u3 mnpuBenéHHOW cxembl peakuuud, MOoH MnOj; BoccraHaBiauBaerca 10 MnO,.
BoccranoButenem siBisercst HUTpUT-MOH NO, °, KOTOPBI B YCIOBHSX PEAKIUU OKUCIUTCSA J0 HUTpPAT-HOHA
NO3. 3anuimem ypaBHEHHS OTYPEAKINHA, yIUTHIBAs TO, UTO CPE/Ia PacTBOpa — HEHTpaIbHAL:

MnOj; + 2H,0 + 3 - MnO, + 40H™|2
NO; + H,0 — 2e - NO3 + 2H* 3
OObenuHss yKa3aHHbBIE OTYPEaKLUH, TIOTyqaeM:
2MnOjz + 3NO; + 7H,0 — 2MnO, + 80H™ + 3NO3 + 6H™

O6pa3oBasimecs B xoze peakiuu nousl H™ 1 OH™ pearupyror Mexay co0oii, 00pa3yst MOJICKYJIbI BOJIBI:

60H™ + 6HT - 6H,0

Takum 00pazoM, peakIIuio MOKHO 3aMHcaTh KaKk

2MnOy + 3NO; + 7H,0 —» 2MnO, + 20H™ + 3NO3 + 6H,0

Uckmmouast n3 obenx yactedl ypaBHeHHs onuHakoBble dacTuilsl (6H,O), momydaeM HTOroBO€ MOHHO-

MOJIEKYJISIPHOE YpaBHEHHE:
2MnO3 + 3NO; + H,0 —» 2MnO, + 3NO3 + 20H™
Hob6apnsisi kK 00eMM 4YacTSIM YpaBHEHHS COOTBETCTBYIOIIUE MPOTHBOMOHBI U KOMOMHUPYS KAaTHOHBI U
AHWOHBI, TTOTyYaeM YpaBHEHHE PEakIni B MOJIEKYJISIPHOH (popme:
2KMnO, + 3NaNO, + H,0 —» 2MnO, + 3NaNO; + 2KOH
Hpumep 2. Peaxyuu, uoyuiue c 00pazosanuem mauioouccoyuupoBanHoz0 coOeOUHeHus
Pewenue:

1. Peaknus HeliTpanu3anuu, NPOTEKAOIIAs C 00pa30BaHUEM CIIa00T0 IIEKTPOJIUTA — BOJIBI:
HCl + KOH - KCl + H,0
IMomHOE HNOHHO-MOJICKYJIAPHOC YPABHCHHC!
H* +ClI- + K"+ OH™ - K* + Cl~ + H,0
Kpartkoe noHHO-MOJIEKYIISIpHOE YpaBHECHHUE:
H* 4+ OH™ - H,0

2. Peakumu, uaymume ¢ 00pa3oBaHueM cIa0bIX KHCIOT WM OCHOBAHMIMA:
K;PO, + 3HNO; - H;PO, + 3KNO;
[TonHOE MOHHO-MOJIEKYJISIPHOE YPaBHEHUE:
3K* + PO,” + 3H* + 3NO3;~ — H3P0O, + 3K* + 3NO5~
KpaTkoe HOHHO-MOJIEKYJISIPHOE YpaBHEHUE:
PO,” + 3H* - H;PO,

3. Peaxumu, conpoBoskaaromyecs: 00pasoBaHUEM KOMIUIEKCHOTO COCAMHEHUS:

Al(OH); + 3KOH — K3[AI(OH)¢]
[ToHOE MOHHO-MOJIEKYIIIPHOE YPaBHEHHE:

Al(OH); + 3K* 4+ 30H™ - 3K* + [AI(OH)4]3~

Kpatkoe nHoHHO-MOJIEKYIISIpHOE YpaBHEHHE:

Al(OH)3 + 30H™ - [AI(OH)4]3~

Al(OH); + 30H" = [AI(OH)s]*

Peaxyuu, uoyujue c oopazosanuem noeou ghaszot
4. Peakuuu, uayime ¢ 00pa3oBaHuEM Ia3000pa3HOro MPOayKTa
NaCl,; + H,SO, —» NaHSO, + HCI T
ITotHOE HOHHO-MOJIEKYIISIPHOE YPaBHEHUE:!
NaCl,, + 2H* + S0,*~ - Na* + HSO; + HCI 1
Kparkoe HOHHO-MOJIEKYIISIpHOE YpaBHEHHE — TAKOE JKe, KaK U MOJIHOE:
NaCl,, + 2H* + S0,*~ - Na* + HSO; + HCI 1
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5. PeaKLII/II/I, naymuce O6paBOBaHI/IeM TPYAHO- U MAJIOPACTBOPUMBIX COCI[I/IHGHI/Iﬁ
Ba(NO3), + Na ,S0, — BaSO, | +2NaNO,
ITonHOE NOHHO-MOJIEKYJISIPHOE YpaBHEHUE:
Ba?* + 2NOj3 + 2Na‘t + S0%~ — BaSO, | +2Na*t + 2NO3

31€Ch BCC YYACTHUKU PCAKIIUU OTHOCATCA K KJIaCCy COJIEM — CHJIBHBIX 3JICKTPOJIUTOB, OAHAKO, OAHA U3 HUX —
cynbdar Oapusi — SABISETCS TPYIHOPACTBOPHUMBIM BEIIECTBOM, TOITOMY (OpMyIa 3TOW CONM 3amucaHa B
MOJIEKYJISIpHOH opMe, Toraa Kak GOpMyJIbl BCEX OCTaNBHBIX COJel — B HOHHOH (hopme.

KpaTKoe HNOHHO-MOJICKYJIAPHOC YPABHCHHC!

Ba?* + S0%~ — BaSO, |

Ilpumep 3.
Boruucnuts pH u crenens runponusa, Cy = 0.1 % pactBopa HCOOK

Pewenue:
3armmmmem ypasHerne ruaponmza HCOOK B 3-x popmax:
1. MonexkynsapHOI

HCOOK + H,0 —» HCOOH + KOH
2. HMOHHO-MOJIEKYJISIPHOU

HCOO™ + K* + H,0 - HCOOH + K* + OH~

3. KpaTKoil MOHHO-MOJIEKYJISIPHOMN

HCOO™ + H,0 — HCOOH + OH™

KdHCOOH =1.77 X 10_4, Kd H,0 = 10_14’
[HCOOH] x [0H™] _ [HCOOH]x [OH™|x [H*] Ky 107"

= == =56x107"
h [HCOO™] [HCOO~] x [H*] K, 1.77x10~*

CrerneHb TUAPOIIN3A ONpeessieM 1Mo hopMyJie:

K, 5.7 x 10711
g = X 100% = |[—————x 100% = 0.0024%
CHCOO_ 0.1

[0H™] = /Ky, X Chicoo- = /5.7 x 1011 x 0.1 = 2.4 X 10~°
pOH = —Ig[OH"] = —Ig[2.4 X 10°¢] = 5.6
pH =14 — pOH = 14 — 5.6 = 8.4

Ilpumep 4.
Haiitu pH pactBopa 60pHoil KucnoTsl ¢ MosbHOM noneit 0,0025 (p,—, = 1.0 CM% .
Pewenue.
1. Ilycte
n,_p =Ny +n, =1 Mosb
Torma

X, = n, = 0.0025 Mosib
KommaecTBo Boab! Oyner paBHO
n; =1—0,0025 = 0.9975 mosib
ModnsipHbIe MacChl

MHZO =18 I/IMH3303 =62

MOJIb MOJIb

Haiinem maccy H,O:
mH20 = nHZO X MHZO = 09975 X 18 = 17955F
Haiinem maccy H3 PO5:

mH3p03 = nH3p03 X MH3PO3 = 0.0025 x 62 = 0.155r

Macca pactBopa OyzneT paBHa:
m,_, = My,po, + My,o = 0.155+ 17.955 = 18.11r



r
2. Tak Kak IJIOTHOCTH pacTBOpa paBHa Py, = 1.0 —3» TO ero o0beM cootBercTBYeT 18,11 mMi, u

MOJISIpHASI KOHIIGHTPAITU pacTBOpa paBHA:
Ny, B0, 0.0025 MOJIb
CM = =

= =0.138
Voop  0.01811

3. Huccomnmanus 6OpHON KUCIOTHI TI0 IEPBOH CTYIIEHN POTEKAET M0 PEaKIHH:
H;PO; -» H* + H,PO5~
KoHcTaHTa auccotmanuu Kg; = 7.1 X 1071°, Bropas u TpeThsl cTymeHH auccolmanuu GOpHOI
KHCJIOTHI HE YYUTBIBAIOTCS.

4. pH pacTBOopa 0OpHOU KHCIOTHI

[H*] = /Kq1Cy = /7.1 x 10710 x 0.138 = 9.9 x 1076
pH = —lg[H*] = —1g[9.9 x 107¢] =5

Otsert: pH pactBopa OGOpHO# KHUCIOTHI = 5.
Ipumep 5.

Haiiti MonApHY!0 KOHIIEHTpAIMIO pacTBOpa, MoJydeHHyto mpu cMemmBanuu 600 mia 2,15% pactBopa
kapOonara Harpust (pp_p; = 1.02 CM%) 1 200 mu 8,82% pactBopa kapOonara Hatpus (pp—, = 1.09 —

Pewenue:

cm3’’

Haiinem xonmuecTBO BemiecTBa KapOOHAaTa HAaTpUsl B KaKIOM H3 CMEIIMBAaeMbIX PAacTBOPOB
COOTBETCTBEHHO:

my  wyXp XV, 2.15x1.02x 600

n, = =
YT My 100 X Myg,co, 100 x 160

= 0.082 moJib

m, Wy X py XV, 8,82 x 1.09 x 200
" M, 100X Myg,co, 100 x 160

n, = 0.12 monb

CJ'IeI[OBaTe.TILHO, MOJIApHass KOHLUCHTPALUA MMOJTYYCHHOT'O pacTBOpa:
n, +n, 0.082+0.12 0.25 MOJIb
SV +V,  06+02 1

Cu

IIpumep 6.
[Ipu coenuuenuu 5,6 T xene3a ¢ cepoit 00pazoBanoch 8,8 T cyibduaa xene3a. Halitu sKkBUBaICHTHYIO
r
Maccy xelie3a g, U ero SKBUBAJICHT, €CJIM U3BECTHO, YTO SKBUBAJICHTHAS Macca cepbl paBHa 16 .

MOJIb
Pewenue:

1. Haiinem maccy cepsl B Cylibhu/Ie xKeesa:
Mg = Mpe,5, — Mpe = 88—-56=32r
2. 3anwuiem GopMyily 3aKOHa SKBHBAJICHTOB MIPUMEHHUTEIILHO K JKEJe3y U cepe:

Mre _ re
mg s
5.6 _ Ipe
3.2 16

Jr, = 28 r

Fe MOJIb

3. HOCKOJ’IBK}’ MOJIAPHYTIO MacCy METaJIa MOKHO BbBIYHUCIIUTD 110 (l)OpMyJ'ICZ
Mye = Ipe X Zye
rAe Zye — CTEIIEHb OKUCIEHUS METAILIA,
_ Mg, 56 _ )
"~ 9dp. 28
CJICAOBATCIBbHO, B 1 Moze xene3a COACPIKUTCH 2 ’KBHUBaJiIeHTa. TaKkuM 06pa30M, OKBHUBAJICHT K€JIE€3a

Ze

1
paBeH - Mo



Ilpumep 7.
OTHOCUTENBFHOE TIOHIKCHUE MAPIUATBHOTO JIABICHUS TMapa HaJl PacTBOPOM TPOCTHUKOBOTO caxapa
(C12H,2041) B Bome coctaBmsier 2%. OnpenenanTb OCMOTHYECKOE JIABICHHE 3TOrO PacTBOpa MPH TEMIEpaType

r
47°C. IlnotHocts py_p, = 1.15 pv Onpenenuts U3MEHEHNE TeMHepaTprI IJIABJICHUS U KPUCTAJLIU3ALUH, ECIIH

K- K-
Kys = 052 — a ~ Kp = 1.86 — - — DunHiyo = 40 AMHHZ = 6 V1 =18.16 ML
Pewenue.
— 0 — 001 _ pPi-p1 _ Opy _ 0
U3 3akona Paynms p; = pix; =pi(1—x) u 0 T 50 T X, HpH nz & ni (rme p; — naBieHHE
1 1

HACBHIIEHHOTO Tapa PacTBOPUTENS HaJ PACTBOPOM; Py — JIaBIeHNe HACHINEHHOTO Mapa HaJ HHANBHIYaTbHBIM
pacTBOpUTEIIEM, X1, X5 — MOJIBHBIE JIOJIM PACTBOPUTENSI U PACTBOPEHHOTO BEIIECTBA B PACTBOPE) CIIEAYET, YTO
MoJIbHAs 0N caxapa B pactBope cocrasnsger 0.02. ITo ¢popmyne AT = Ty — T = KogCpy ONpenenum

NOBBIICHUE TEMIIEPATYPhI KMIICHUS pacTBOpa:
R(Tem)? 8134 x 3732

Ay T = ——+x, = ——————= % 0.02 = 0.58°K
= A 1O *2 T 740,02 x 102
o popmyne A, T = TK% — Typ = KipCpn OTpEICIINM IOHMKEHHUE TEMIIEPATYPhI 3aMep3aHusi paCTBOpA:
AT = R( “)2 _ 854273 X 0.02 = 2.06°K
0T A HD 2T T 6x 103 sem

BrI4ncnuM ocMoTHYecKoe AaBiaeHue no gopmyn = Cp RT103e:

RT 8.314 x 320

= D2 I 0.02 = 2929k[Ta = 2,93MIT
V9?1816 % 10 0.0 Klla = 2,93MMa

m=

IIpumep 8.

CoenuHEHnEe COCTOUT U3 KalMsl, CEpbl U KUCIOPOAa, MPUUEM COACP)KaHHUE Kalud wyg = 35.2%, a cephl
wg = 28.8%. Hatitu Gpopmyiy BeriecTsa.

Pewenue:

B cooTBeTcTBUM € ONpENEICHUEM IMOHATUS «MOJIb», COOTHOIICHHE YHCIAa aTOMOB PAa3IUYHBIX
3JIEMEHTOB B COEJMHEHUM PAaBHO COOTHOIICHUIO KOJWYECTBA MOJEH 3TUX 3JIeMEHTOB. Halném naHHOE

cootHomenue. [lycts Bcero umeercs m, = 100r BemecTsa; Toraa
wgm, 35.2x100

mg = 100 = 100 = 35.2r
_wgm, 288x100 _ 288
Ms =00 100 o

[lo pa3HOcTH HAlAEM Maccy KUCIOpoAa:
mo =m, —mg —mg = 100 — 35.2 — 28.8 = 36.0r
I[anee paccunuTacMm KOJINICCTBO MoOJeH JaHHBbIX 2JICMCHTOB:

_mK_35.2_090
nK_MK_39.1_ .90 Mmos1b

_m5_28.8_090
nS_MS_BZ.l_ .90 Mmos1b

_m0_36.0_225
nO_MO_16.0_ .25 Mos1b

CocraBisieM COOTHOIIICHHE,
Ng +~Ng +~ Ny
0.90 = 0.90 = 2.25
UTo0bl TepeBeCTH JaHHOE COOTHOIICHHWE B IIENbIE YWCIA, Pa3[eiiM KaXJI0e W3 OTHX YHUCENl Ha
MHHHMAaJbHOE U3 HUX, TO ecTh Ha 0,90.
Ng +~Ng +~ Ny
1+1+25
Uto0bl n30aBUTHCS OT APOOHOTO 4Ymcia 2.5, YMHOXKHM BCE pacCUMTaHHBbIE KOA(PQUIMEHTH Ha 2.
OKOHYATENBHO MOTYYHM:
ng + Ng + Ng
2+2+5
CnenoBatenbHo, hopmyiia coeaunenus —K,S,0¢



Ilpumep 9.
3aroHNUTE CIIEAYIONIYIO CXeMY TPEBPAIICHUH:
Br,, hv NaOH, crimpt 0O,, H,0
3-METHJIICHTaH —3» F —3» B —» C

HazoBuTe Bce mpoMeXyTOYHBIE M KOHEUHBIE IIPOTYKTHI.
Pewenue

Ilpu OpomupoBaHHMM 3-METHIIEHTaHa Jerde OyAeT 3aMelaTrbcsi BOJAOPOA Y TPETHYHOTO aToMa
yriepona:

Br
Br,, hv

|

3-0poM-3-MEeTHIITICHTaH

Ilon nmeiicTBHEM CHUPTOBOTO pacTBopa mienouu oTmemsercs HBr (mo mpasmty 3aiiiieBa BOAOpPOX

OTHICTUIAETCS OT MEHEE TUIPOrCHU3MPOBAHHOTO aTOMa yriiepoja) U 00pa3yeTcs STHICHOBBIN YIIIEBOIOPO/I.
Br
NaOH, cnupr
H;C—CH,-C-CH,—CH; — H3;C—CH=C—CH, CH; +
| |
CH; CH;4

3-MeTuII-2-IIeHTEeH
+ NaBr + H,O

Ilpy 030HUpPOBAHUM 3TUICHOBOIO YIJICBOJOPOJa B Hadalie 00pa3yercs MOJIbO30OHH], KOTOPBIN
MPEeBpaIacTCs B 030HU], THIPOIH3 MOCISTHEr0 NaéT KapOOHMITbHBIC COCTUHCHUSI.

O0—0—0
0O,
H{C—CH=C—CH,CH; —3 HiC—CH-C—CH CH; — >
CH, CH,
0—O
/ \ H,O
—> BC-HC—0—C—CH, CHy —3= H,C—C=0 + + HyC—C—CH, CH
CH, H 0
030HHA aueTanbIeruy METHITHUIIKETOH



Ilpumep 10.
OcymiecTBHUTE CIEAYIONIHE TPEBPALICHUSL:

H;C—CH, KOH cnuprosoit - NaOH Bozubrit
\Czoanemponm 0 Br,, hi , Dpactsop ?KMnO4,' 9 pacteop
/ — > ! !
(0]
\
Na

?

NaOH, t° = 1500°C | NaNH, , CH,CHBrCH, , H,0, HgSO, )

Pewenue
KOH cnupToBoit
H,C—CH
3 \2  omekrpomns Br,,hv pacTtBOp
C=0 — H;C~CH,—CH,—CH;— H;C—CH, CH-CH;——>
/ -HBr I
0\ Br
Na N 0 NaOH Bozmbiit 0
KMnO,, H // pactBop // NaOH,,
— Hy;C—CH=CH-CH;— H;C—C_  ——» H;C—C —
N\ -Na,CO
OH O—Na S
00 °C NaNH, CH,CHBrCH,
—>= CH, — HC=CH — HC=C—Na —»
-NH, -NaBr
. H,0, HgSO,
—>HC:C—?H—CH3 — H,C—C—CH-CH;
CH; O CH,
Ilpumep 11.

Hanumure ypaBHeHHs peaklivid, COOTBETCTBYIOILKE CIEAYIOLIEH CXeMeE:
X X Y X
SeNeNe)
NO,
Y
Onpenenure QyHKIHOHATBHBIE IPyNIbl X U Y. YKaOXUTE yCIOBUS IPOTEKAHUS BCEX PEAKLHH.
Pewenue
N3 cxeMbl BUAHO, 4TO Tpynna X — OPUEHTAHT NIEPBOTO pojaad, a Y - BTOPOro poja, npudeM X MOXKET
ObITh TpeBpaiieHa B Y. Ecnu BHUMAarenbHO M3y4YUTh OYEHb HEOOJBLIONW CIIMCOK OPHEHTAHTOB IEPBOIO H
BTOPOTO pOJa, TO MOXHO HAWTH €IUHCTBEHHYIO Napy 3BMECTHUTENEH, YIOBIECTBOPSIONINX 3TUM YCIOBUAM: X —
CHs, Y — COOH.
Tonyon MokeT ObITH IpeBpaimleH B napa-kcwion mo peakumn @Dpupenss — Kpadreca aeiictBrem

XJIOpMETaHa B IPUCYTCTBHUU KAaTaJINn3aTOpa A1C13
CH3 CH3

AlCI
+ CH}CI e + HCI.

CH,4
Metunbnas rpynna CH; Moxet ObITh ipeBpatieHa B kapookcminbHyto COOH nox neiictBuem Kuciioro

pacTBOpa rI€pMaHraHaTa Kajausi:
5C¢HsCH;3; + 6KMnO4 + 9H,SO4 —
5CsHsCOOH + 3K,SO4 + 6MnSO4 + 14H,0.

10



3-auTpOOEH30ITHAs KUCIIOTa 00pa3yeTcs 3 OEH30MHON KUCIIOTHI MO ISHCTBIEM HUTPYIOIICH CMECH:
COOH COOH

H
+HNO, 1259 + H,0.

NO,
X — CHs, Y — COOH.

Hpumep 12.
Boccranosnenue Fe;O3 BoJ1Iopo1oM MpoTEKaeT M0 ypaBHEHUIO
Fe203(TB) + 3H2(F) - 2Fe() + 3H,0) + AH
AHg = +96.61 k/Ix
Bo3moxkHa nu 3Ta peakuuss B CTaHIApTHBIX ycnoBusix? Ilpu kakoil TeMmiepaType HauMHAETCS
BoccTaHoBienue Fe,03?
Pewenue
Boruncnsem A.GYgg peakiuy no ypaBHeHHUIO
0 _ 0 0
AGz9g = ArHz9g — TArS398
Ha ocHoBanmm aOCONMOTHBIX CTaHAApTHBHIX SHTpormi BemecTB (IIpmmokenue, Tabn. 1) Haxommm
HU3MCHCHUC DHTPOIIUHN PCAKIINU B CTAHAAPTHBIX YCIIOBUAX!

ArS99g = 305995 (H20) (1) + 2A£S295 (Fe) (25 — ArS99g(Fe203) () — 3875995 (H2) 1y

0 Ik K/x
AS595 =3 X 18872+ 2 x 27.15—-87.45—-3x130.52 = 141.45— = 0.141——
MoJib K MoJib K

A.Glog = 96.61 — 298 X 0.141 = 54.59 k/lx

Beumy Toro, uto A.Gd9g > 0 peakuus HeBO3MOXKHA B CTaHIAPTHBIX YCJIOBUAX. B 9THX ycloBHAX
BO3MOXHa 00paTHasH peaKkiHsi — KOPPO3HUS JKee3a.
Haiinem Temnepatypy, npu kotopoii A G99 = 0 B Takom cirydae A H9gg = TAS2gg
Otkyna:
_ A HY% _96.61
= — =
ArS59g  0.141
CrnenoBatenbHo, pu Temneparype 412°C HauHeTcs peakiuus BocctaHoBieHMs Fe;Os. Mnorma sty
TEMIIepaTypy Ha3bIBAIOT TEMIIEPATypOl Hayalla peaKiyu.

= 685.2K = 412°C

Ilpumep 13.
OHaoTepMHUUECKas peakius pasiioxkeHus xjaopuaa dpochopa (V) nmpoTekaeT 1Mo ypaBHEHHUIO
PClS(F) - PClg(F) + Clz(r)
A H29g = +129.7 k[
Kak Hy)XHO M3MEHHTB: TEeMIIEpaTypy, AaBJICHHE M KOHIEHTPAILMIO, YTOOBI CMECTUTh PAaBHOBECHE B
CTOPOHY HpPSIMOM peakuun?

Pemenue

1. BBuny toro, 4ro peaxuus 3HAOTEPMHUYECKAsS Anggg > 0, TO ISl CMEMICHUSI PaBHOBECHUS B
CTOPOHY MPSMOW PEAKINH HY>KHO MOBBICUTH TEMITEPATYPY;

2. Tak kak B nmaHHo#l cucreme pasznoxkenue PCl; Bemer k yBenmueHHro oObema (M3 OIHOM

MOJIEKYJIBI Ta3a oOpa3yeTrcsi [Be razoo0pasHble MOJIEKYJIbl), TO Uil CMELICHUS PAaBHOBECHS B CTOPOHY
MPSIMOM peakly HyKHO YMEHBIIUTh JaBICHHUE;

3. CMmernenre paBHOBECHS B yKa3aHHOM HAIPaBIEHUM MOXHO JOCTUTHYTHh KaK yBEITHYECHHEM
koHueHTpauu PClg, Tak 1 ymenbineHneM konuentpauuu PCl; wumu Cl,.

11



Ilpumep 14.

IIpu B3aumoneticteuu 40 ma 2 M pactBopa HCI ¢ Takum sxe xommdectBom 2 M pactBopa NaOH
TeMIlepaTypa peakIMoHHOW cMmecu yBenmdmnack Ha 13,7 K. Beraucnure TemmoBoit >pQexT peakmuu, eciu
ylleNbHas TeII0eMKOCTb Boabl paBHa 4,18 JIx/(r-K).

Pewenue

° Aok,

AT =13.7°K;  Vycr = Vyaon = 40 M1 = 0,045 Cyryy = Chryaon = 2M; ACpy , = 418 7

0 _ ik 0 _ k/x
AfHZ‘)BHZO = —285.83 oy AszggoH_ = —229.94 —

K
Mo. MOJIb
YPaBHCHI/Ie pCaKkuun UMECT BUM:

HCI + NaOH — NaCl + H,0
[lotHOE MOHHO-MOJIEKYJISIPHOE YPaBHEHHE:!
H* +Cl~ + Na* + OH™ -» Na* + CI~ + H,0
KpaTkoe nOHHO-MONEKYISIPHOE YpaBHEHUE:
H* 4+ OH™ - H,0
W3 MOJeKynsIpHOro ypaBHEHHS PEakLHUH CIEAyeT, YTO HCXOJHbIE BEIIECTBA W NPOAYKTHl pPEaKIUH
B33HMOHeﬁCTBy}OT B OAMHAKOBBIX 3KBHBAJICHTHbBIX OTHOILICHUAX.
1. Paccumnraem konmuectBo BemectBa HCl u NaOH.
Nyct = Nygon = CyVp—p = 2 %X 0.04 = 0,08 Mop;
2. Haxoawmm craHmapTHBIH TerutoBoH 3G (EKT peakuy HeUTpaTu3alui B BUe N3MEHEHHSI SHTAIBITHA
10 M3BECTHBIM TEIUIOTaM 00pa30BaHusI 10 GPopmyIie:

0 0 0 KA)K
Aergg = AfH298H20 - AfH2980H— = _285.83 - (_229.94’) = _55.9

MOJIb
k/bx

ArH34g mo6oii peakium HeifTpanusanuu papen —55.9 -

3. Paccunraem ArH99g(x. p.). npu KomuyecTBo BemecTsa Ny, = 0.08 MOJIb, HOTY4UM:
ArH2gg(x.p.) = ArHgn, , = —55.9 X 0,08 = —4.472 k/lx = —4472 [Ix

4. Borumcnum TemioBoi 3P QeKT peakuuu HeWTpaln3aluu THAPOKCHAA HATPHUS COJISTHOW KHCIOTOM

mpu AT = 13.7°K, mo popmyne:

0 _ 0
ArHzr = ArHzg(x.p.) + ACpy oAT
rae ArHYy - TemmoBoit sddekT peakium npu U3MeHEHHH TeMmmepatyphl; ArH2gg (x. p.)- Temmosoit
3¢ ¢eKT peakuuy Npu CTAaHIAPTHBIX YCIOBUSIX; ACPHZO - U3MEHEHHUE YIENbHOW TEIUIOEMKOCTH

BemiecTB B peakiyy; AT - n3MeHeHne TeMnepaTypbl peaxiim.
ArH}p = —4472 + (4.18 X 13.7) = —4414.7 [lxx = —4.415 k/Ix
HCl + NaOH — NaCl + H,0
Ilpumep 15.
Bripasuth koHIEHTparmu pactBopa cepHoit kucaotsl 15% H,S04 pp—p, = 1.10 CM% Yepes MOIIIPHOCTS,
HOPMaJIbHOCTb, MOJISIIBHOCTb.
Pemenue
ITycts Macca pactBopa pasaa m,_, = 1000r, Torna
M50, = My X~ = 1000 X ~— = 150r

100 100
MomnsipHast Macca cepHOM KHCIIOTBI

M =98
H2504 MOJIb
Haiinem maccy pactBoputens
My,0 = My_p, — My, 50, = 1000 — 150 = 850r

BBIp a3UM MOJISUIBHYHO KOHLICHTPAUO

c - My, so, 150 MOJIb
m ]\41.12504 X mHZO 98 x 085 ' KT
Haiinem o0beM pacTBopa
_mp_p 1000

V,

= = 909,1ms = 0,909
p=p Pp—p 1,1

12



BrIpazum MOJIIPHYIO KOHIICHTPAIHIO
My, so, 150 MOJIb
CM =

= = = 1.68
My, 50, X Vop 98 X 0.909
BI)Ipa3I/IM HOPMAJIbHYIO KOHIICHTPAIUIO

3KB
Cy =ZChy =2%1.68=336—
JI

Ilpumep 16.

CocraBpTe CX€My TaJIbBaHMUECKOI'O 3JIEMEHTa, B KOTOPOM 3JIEKTPOJAMM SBIISIOTCS KaaMHeBas U
LMHKOBAs IUIACTHHKH, OMYIIEHHBIE B COOTBETCTBYIOILINE PACTBOPHI NIEKTPOJIUTOB C KOHIEHTpauue ZnSO, —
0,01 monb/1 1 CdSO4 — 1 Monw/n. HanummTe 371€KTpOHHBIE YpaBHEHUSI 3JCKTPOAHBIX MPOLIECCOB U CyMMAapHOE
YpaBHEHUE OKHCIHUTENbHO-BOCCTAHOBUTENBbHON peakuuu. Berumcaute OJC ranbBaHMYECKOTO 3IIEMEHTA.
T=298 K

Pewenue:

E’ca/ =-0,403 B
E’z*/ =-0,763 B

Tak kak CTaHZApTHBIM TOTEHIMAN IIMHKAa MEHBIIE CTaHAAPTHOTO TIOTCHIHMANAa KaaMus, IUHK
OKHUCJISICTCS ¥ B TAJIbBAHMYECKOM DJIEMEHTE [IMHKOBAS IUTACTHHA SIBJISICTCS] aHOJIOM, & MOHBI KaJIMHSI U3 pPacTBOpa

BOCCTAaHABJIMBAKOTCs, CJICIOBATCIbHO, KaAMHUCBAA IIJIaCTUHA ABJIACTCA KaTOIOM.
CxeMa raibBaHHYSCKOTO JIEMEHTA 3aIMChIBACTCS CJIEAYIOIUM 06pa3.0M:

Zn|ZnS0O,||(CdSO,| Cd
AHOM ) 01 monw/n|| 1mons/n | K&TOA
Zn’ —2¢ - Zn**| mpouecc okucaCHNS
Cd>* +2e — Cd°|IpoLIECC BOCCTAHOBIICHUS
Zn+Cd*" - Zn*" +Cd

9.J1.C. ralbBaHUYECKOr0 dJIEMEHTA

AE=E,. ~E,
Ean o/ =-0,763 + 0059 120,01 =-0,822 B
Zn
0,05 lgl =—0403 B

E,n/ =—0403+

n

AE=-0403 +0,822 =0413 B

13



3agaum A9 CaMOCTOATENbHOI padoThl

1. 3nas crenenu okucieHus xpoma, uojaa u cepsl B coenunenuax K,Cr,O,, KI u H,SO,, onpenenure,

KaKoe M3 HHX, 3@ CUET aTOMOB 3TUX 3JEMEHTOB, SBISETCS OKUCIHTENEM, KaKo€ BOCCTAHOBHUTEIEM M Kakoe
MPOSABISIET KaK OKHUCIIMTENbHBIE, TaK M BOCCTAHOBHUTEJIbHBIE cBoWcTBa. Iloyemy? Hamuimre snekTpoHHBIE
YPaBHEHHUS PEAKILUH U PAaCCTaBbTE CTEXHOMETpHUYECKHE KOI(PDULIMEHTHI:

K>CrO7 + KT+ HoSOy4 — I + CI‘Q(SO4)3 + K»SO4 + H,O

K»S0; + K2Cr;07 + H2SO4 — Cra(S04)3 + KoSO4 + H,O.

2. IloyeMy cepHHCTast KMCIOTa CIIOCOOHA IPOSIBIIATh KAK OKUCIHUTEIbHBIE, TAK 1 BOCCTAHOBUTEIIBHBIE
cBolicTBa. HanummuTe 31eKTpOHHbIE yPaBHEHUS PEaKIMU U PACCTaBbTE CTEXHOMETPUIECKUE KODPPHULIINEHTHL:

Na;S0; + NaxS + H,SO4 — S + NaxSO4 + H20

Na;SO; + HNO; — Na;SO4 + NO» + Hy 0.

3. Kakne peakuuy Ha3bIBalOT PEAKIUAMH BHYTPHUMOJEKYJSIPHOIO OKHCJICHUSI-BOCCTAHOBJICHU?
Hanumure »nexTpoHHBIE YpaBHEHUS peaklyil U pacCTaBbTe CTEXHOMETpUUECKUe KOI(PHUIHMEHTHI, 0003HAYHB
OKHCIIUTENIb U BOCCTAHOBUTEND B KAKION U3 HUX:

KCIO; — KCl + ...;

NH4sNO,; — N + el

KMnO4 — Ko;MnOy4 + MnO; + ...

4. Kakue U3 HOHOB METAIUIOB MOTYT MPOSBIATH BOCCTAHOBUTENbHBIE CBOMCTBa: Sn*', V2, Mn*", In**?
[louemy? Ha ocHOBaHWH DSJEKTPOHHBIX YpaBHEHHH pacCTaBbTE€ CTEXHOMETpUYeCKHe KOd((UIINEHTH B
YPaBHEHUSX PEAKLIUN:

CuS + HNO3 — Cu(NO3)2 + H,SO4 + NO, + H,O

VS04 + NaNOs + H,O — VOSO4 + NH3 + NaOH.

5. Kakue u3 wonos: SOs*, NH4*, CI, ClOy, NOs, 3a cuer aromoB S, N u Cl, MOryT nposBisTh
okucnuTenbHble cBoicTBa? [louemy? Ha ocHOBaHMU 3NIEKTPOHHBIX YpaBHEHHUH paccTaBbTe CTEXMOMETPHUECKUE
K03 (UITUEHTHI B YPaBHEHHUSAX PEaKIUil:

KCIO; — KClOs + KCl,

Mn(NO:3), + PbO, + HNO3; — HMnO4 + Pb(NOs), + H>O.

6. CoctaBbTe MOJCKYISIDHBIE W HOHHO-MOJICKYJISIpHBIE (TIONIHOE W KpaTKOe) YpaBHEHHS peaklui,
MPOTEKAIOLINX B paCTBOpPax MpH B3aUMOJICHCTBUH CIEIYIOLINX BELIECTB!

NayS + FeSOs — .. ;

KoS+HCl— ..

Pb(NO3)2 +HCl —> ....

7. Ha neiirpamusanuio 100 M1 pactopa GpochopHOii KUCa0Thl m1oTHOCTI0 1,01 1/cM® M3pacxon0BaHo
61,21 1 H. pacTBOpa THIAPOKCHA HATPHsA IWIOTHOCTHIO 1,04 r/cm®. OnpenenuTh MPOLEHTHYIO KOHIIEHTPALIMIO
(hocdopHOI KUCITOTHI.

8.K 51 mumaka npuGaBmwmm 100 ma 10,2-mpornieHTHONH CONSTHOM KHUCJIOTHI (TJIOTHOCTH pacTBOpa
1,05 r/cm®). Kakoe BemecTBO M B KAaKOM KOJIMYECTBE OCTANIOCH B U30bITKE? BhIUMCINTE 00BEM BOJOpOJA,
BoienuBiierocs npu 20 °C u 750 MM pr. cT.

9. Onmpenenure nmpocTelnnyto GopMyIly BElIECTBa, €CIIH MAaCCOBBIE JIOJIM COCTABIISIFOIIUX €T0 2JIEMEHTOB
paBHbI: Kucaopoaa 56,47%, asora 16,47% u Hatpus 27,06%. Kakoii 00beM raza BBLAECIUTCSA NPU HATPEBaHUU
sToro BeuiectBa Maccoit 340 r? O6beM paccunTaiTe IPU HOPMAIBHBIX YCIOBUSIX.

10. Kakast u3 IByX coJlieii Ipy paBHBIX YCJIOBUSX B OOJbIIEH cTerneHu noasepraercst ruaponusy: FeCl2
mwm FeCl;, MgCl, mm ZnCl,, NaCN wmimm CH3;COONa? Ilouemy? CocTaBbTe HOHHO-MOJIEKYJISIDHBIE U
MOJIEKYJISIpHBIE YpaBHEHHS THAPOIN3a 3TUX COJIEH?

11. Kakoil mpomeHTHOW KOHIICHTpAIMH TOJY4UTCS coiisiHas kuciora, ecnu kK 100 mi pactBopa HCI
(xonnenTtpamus 36 %, mwiotHocts 1,179 r/cm®) mpubasuts 200 M1 BobI?

12. BoruncnuTh KOHCTaHTY ruaponm3a oprodocdara kamus. KakoB pH B 2,4 M pactBope NaszPO4?
OnpenenuTs cTeNeHb THAPOIN3a.

13. CkobKO M KaKOro BEIIECTBa OcTaHeTcs B m30bITKe, ecau K 150 mu 0,4 H. pacTBOpa COJITHOH
KucnoTs! pubaBuTh 250 mi 0,2 H. pacTBOpa TMAPOKCHIA HATPUS?

14. Borancnuts pH cnenyromux pacTBopoB ciadbix anekrponutos: a) 0,02 M NH4OH; 6) 0,1 M HCN;
B) 0,05 H. HCOOH; r) 0,01 M CH;COOH.

15. B naboparopun umeercs 20 kr 12-npouentroro pactsopa norama K,COsz. CKONbKO KHIOIrpaMMOB
TEXHUUYECKOro TOoTama, cojepxamero § % MOCTOPOHHHMX NpUMECEi, Hago B3ATb JJI1 IOBBILIEHHA
KOHIICHTpAIIU! UMEIoIerocs: pactBopa a0 20 %?
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16. meeTtcst pacTBOp YKCYCHOM KHCIOTBI C MACCOBOM aouieH, paBHO# 18 %, n mmotHOCTBIO 1,024 r/cM3.
Omnpenenure KakoBa MOJIIPHOCTh, HOPMAJIBHOCTh ¥ MOJISITIBHOCTB IaHHOT'O pacTBopa?

17. Cxombko rpamm pactBopa HNO; ¢ maccoBoit moneit 32% ciemyer 100aBUTH K PacTBOPY 3TOTO Ke
BemiecTBa Maccoit 600 rpamm ¢ maccoBoit nonei 80% amst Toro, YToObl OMTYYUTH PACTBOP C MAaCCOBOHM JOJIEH,
paBHoii 64%?

18. Kakre mpOAyKTBl OOpa3ylOTCs MpPH DJIEKTPOIHM3Ee BOIHBIX PACTBOPOB CIEMYIOMIUX COJEH C
WHEPTHBIMHE A1ekTpogamu a) AgNOs; 6) ZnSO4?.

19. BemectBo coctaBa CioHis HE naeT ocaaka npu B3aUMOAEMCTBUM ¢ aMMHAYHBIM PacTBOPOM OKCHJIA
cepebpa M xyopuza OJHOBaIEHTHOM Meau. Ilpum dacTMYHOM THAPUPOBAHMM HAa HEAKTHMBHOM IIJIATHHOBOM
KaraiuzaTtope u3 Hero nomydaerca npomyKT CioHzo, KOTOpBI Ipu 030HONM3E JaeT METHIATHIIYKCYCHBIH
anpaerun. Onpeaenure CTpoeHue YriieBoJOPOAa, 1aiiTe eMy Ha3BaHue. HanumimTe Bce peakuu.

20. [Ipemnoxxute GOpMyJbl BEIIECTB M YPaBHEHUS XMMHUYECKUX PEAKLUH B MPEICTABICHHOM HIKE
CXeMe MpeBpaIleHUH:

Cl, 2H,0 Cl, 500°C H,0
CH3_CH2_CH3 - a—2»b—»c=—»d [§]
-2HCI 2H,0 ~ -HCI -HCI

21. Hamummre cxembl peakiuii CTYIEeHYaToro THIPHPOBAHHS YTIEBOIOPOAOB: a) 3-MeTwi-1-0yTrHa;
0) 2,5-mumeTnn-3-rekcrHa. HazoBute oOpasyromiiecs yrieBoJOPO/IbL.

22. Ilpu mpoBeZieHMH 030HUPOBAaHUA BellecTBa 1 yCTaHOBJIEHO, YTO OHO COCTOMT U3 COeAMHEHuH 2 u 3.
Coenunenue 2 BbBIIETWIM 3KCIEPUMEHTAIBHBIM IyTeM, HOABEPIIM OKHCICHUIO M YCTAaHOBWIIM, YTO 3TO
3TaHoBasg Kuciora. McciaenoBanue coeimHeHusi 3 IOKa3ajo, YTO IPU OKHCICHUH OHO O0pa3zyeT 3TaHOBYIO
KHCJIOTY M KUCIIOTY C MOJIEKyJsipHOH Maccoit 102 u sBnsieTcss kKeToHOM, He cozaepkamuM gparment CH3;CO.
Omnpenenure GopMybl BEIIECTB.

23. YKaxunTe, KaK ¢ MMOMOIIBI0 TPEXCTATUITHOTO CHHTE3a MOXHO MOIYyIUTh 2-0poM-4-HUTPOOCH30HHYTO
KHUCIIOTY IO CJIEAYIOIIeH cxeme:

Tonyon — X1 — X2 — 2-0pom-4-HUTPOOCH30IHASI KUCIIOTA.

Hanummre ypaBHeHUs peakuuii, HA30BUTE IPOMEKYTOUHBIE COSTUHECHUS.

24.Ilepen 3KCHIEPUMEHTATOPOM IIOCTABICHA 3ajJaya YCTaHOBUTh CTPOEHHE Bemectsa A ¢
MoutekysipHoi hopmyioit CioH1002. DkcnepuMeHTaTop MPOBEN UCHBITAHUS 3TOr0 COCIUHCHHS aMMHUAYHBIM
pacTBOpOM OKcHJA cepedpa M YCTaHOBHII, YTO BEIIECTBO MPOJCMOHCTPUPOBAIIO MOJIOKHUTENBHYIO MPOOY C 3TUM
peaktnBoM. IIpy TONBITKE BOCCTAHOBUTH COEIWHEHHWE OH OOHAapYXWJ, YTO OHO BOCCTAHOBMJIOCH JIO
yrieBoaopona CioHis. [lomyueHHBIH yrieBogOpO ] IKCIIEPUMEHTATOP CHavYalla MpoOpOMHUPOBAI B MPUCYTCTBUH
KHCIOTHI JIbIorca M MOMyYHII TOJIBKO OJTHO MOHOOPOMITPOM3BOJHOE, & 3aT€M OKHCIIWI B JKECTKUX YCIIOBUSX H
MOJYYHJI TapakapOOKCUOEH30MHYI0 KHCIOTY. YCTAaHOBUTE cTpoeHHEe BemecTBa A. OTBET WIIIIOCTPUpYHTE
XMUMUYECKUMH YPAaBHEHUSIMHU.

25. OnpenenuTe CTPOCHUE ANKEeHA, MPU O30HUPOBAHUHM KOTOPOTO C MOCIEAYIOUMM BOCCTAHOBIEHUEM
030HMIA (Zn mBUIL B YKCYCHOM KHCJIOTE) oOpasyeTcs cMech 2-OyTaHOHa M 2-MmeTwinponaHansd. Hamummre
COOTBETCTBYIOIINE YpaBHEHHUS peakuuid. st Z-n3omMepa JaHHOTO aJIKeHA HAITMILIUTE YPaBHEHUSI PeaKLuii:

a) ¢ Br, B CCly;

6) ¢ BomHBIM pacTBopoM KMnO4 B HEMTpanbHOI cpenie py OXJIaXACHUH.

26. Harumure CTpyKTypHBIE (OPMYIBI yTIEBOAOPOAOB: a) 3,4-muMmernin-3-rekceHa; 0) 2-meTwin-3-
STUI-2-TICHTEHA; B) 2,5-TUMETHII-3-TeKCeHa; T) 2,5-AUMETII-2-TeKCeHa; a) 2,3-TuMeTHI-1-IeHTeHa. Y KaXXuTe
YTIIEBOIOPOIB, U KOTOPBIX BO3MOKHA FeOMeTpUYecKas nzomepus. Hamummure GopMyibl COOTBETCTBYIOIIHX
FEOMETPHUYECKMX M30MEPOB M HA30BHTE HX. YKaXHUTE, YEM pA3INYAcTCd CTPOECHUE TaKUX H30MEPOB.
OOmBsicHUTE, TOYEMY [T HEKOTOPBIX U3 IPUBEICHHBIX COCTUHEHUI reoMeTpryecKas H30MepHsi HEBO3MOKHA.

27. Hanummre cXeMbl peakuid M yKaKUTEe YCIOBHUS THAPHUPOBAHUS CIEAYIOUINX YIIIEBOIOPOIOB: a) 2-
MeTHi-2-nieHTeHa; ©0) 2,4-numerni-2-nenteHa; B) 2,4-auMeTruin-3-rekceHa. HazoBure oOpasyrommecs
YTIEBOJIOPOJIBI.

28. 3aBoJIcKOE TIPOM3BOJICTBO (DEHHMIIAIIETHIICHA IIPENIIONIAraeT HWCIIONh30BAHUE B KAadeCTBE CHIPHS
6ensona u sTrieHa. [Ipemoxkure XuMuyecKoe petieHne MoMyYeHHs STOTO COSTNHEHMS.
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