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AHHOTanusA padoueii nporpamme no xumuu 11 kiaace

NcxoaHbIMU OKYMEHTaMU A5 COCTAaBAEHUA NpuMmepa paboyei nporpammbl ABUANCH:

+  (depepasibHbI KOMMOHEHT rOCYyAaPCTBEHHOIO CTaHAAPTa HOBOMO NokoneHua 2004 r;
+ depepanbHblii 6asuUcHbIA y4ebHbIi nnaH Ans cpeaHero (nonHoro) obuiero ob6pasoBaHUs,
YTBEPKAEHHbIV NpMKaszom MuHobpasosaHua PP Ne 1312 ot 09.03. 2004,

N3yyeHne xummm Ha 6a3oBom ypoBHe cpegHero obuiero obpas3oBaHWA HanpaBiEHO Ha

AOCTMXEHME CeayoLmX Leneun:

1. ocBOEHME 3HAHUIA O XMMWYECKOW COCTaBAAIOLWEN eCTeCTBEHHOHAYYHON KapTUHbI MMUPa, BaXKHENLIMX
XUMUYECKUX NOHATUAX, 3aKOHaX U TeopUuaAx,
2. 0BNageHne YMEHUAMW MNPUMEHATb MOJIyYeHHble 3HaHMA AN 06bACHEHMA Pa3HOObpasHbIX
XUMUYECKUX ABNIEHUIN U CBOMUCTB BeLwecTB, OUEHKN POAUN XMMKUN B PAa3BUTUN COBPEMEHHbIX TEXHONOTNI N
NoNy4eHUN HOBbIX MaTEPUAOoB;
3. pa3BuTME NO3HABATENbHbIX WHTEPECOB W  MHTEANEeKTyaNbHbIX CrnocobHocTed B mpouecce
CaMOCTOATEe/IbHOIO ﬂpMO6p8TEHMFI XUMUYECKUX 3HAHU C UCMOAb30BaHUEM Pa3IMYHbIX UCTOYHUKOB
MHPOPMALMK, B TOM YMC/IE KOMMBIOTEPHBDIX;
4. BocnuTaHue YOeXAEeHHOCTM B MO3UTMBHOW POAM XMMWMU B KW3HU COBPEMEHHOro obLiecTsa,
HeobX0AMMOCTU XMMUYECKM FPAaMOTHOTO OTHOLLEHMA K CBOEMY 3[,0POBbIO U OKPY:KaloLLEN Cpeae;
5. NpUMeHeHMe MONYYEHHbIX 3HAHMI M yMeHW AnA 6e30MacHOro MCMo/Ib30BaHWUA BELLECTB U
maTepuanosB B ObITy, CE/IbCKOM XO3fMCTBE U Ha NPOWU3BOACTBE, PELUeHWsA MPaKTUYECKMX 3aday B
MOBCEAHEBHOW KW3HW, NpPeaynpexAeHUA ABNEHUW, HAHOCAWMX Bpes, 3[0POBbIO 4YENOBEKa WU
OKpY)KatoLLeit cpese.

Marepuansl s paboueld mporpaMmbl pa3padoTaHbl Ha OCHOBE aBTOPCKOW MPOTpaMMBbI
O.C. TabOpuensHa, cooTBeTcTByIomel @DenepalbHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO
cTaHgapra oOmero oOpa3oBaHHMs W JOMYIICHHOW MUWHHUCTEPCTBOM O00pa3oBaHUS W HAYKH
Poccuiickoit Penepanun. (I'abpuensu O.C. Ilporpamma kypca xumum mis 8-11 kmaccoB

obmeooOpazoBaTenbHbIX yupexaeHuit /O.C. NabpuensH. — 5-¢ u3z., crepeoturn. — M.: Jlpoda,
2008).

TpeOoBaHus K YPOBHIO OATOTOBKH



B pe3yjbTaTe U3ydyeHusi XuMuud B 11 xaacce Yuyamuecsa JOJIKHbI
3HATL/TIOHUMATH

6ajicHellue XumMuiecKkue NOHAMUA. BEIIECTBO, XUMHWUYECKUH 3JIEMEHT, aToM, MOJIEKYJa,
OTHOCHUTEJIbHbIE aTOMHAs M MOJIEKYJISIpHAsi Macchl, MOH, aJJIOTPOIHUS, M30TOIbI, XMMHUYECKAs
CBSI3b, DJIEKTPOOTPULIATENBHOCTh, BAJIEHTHOCTb, CTEIEHb OKHCIEHHS, MOJIb, MOJIIpHAas Macca,
MOJISIPHBIM  00BEM, BELIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHHS, PacTBOPHI,
NIEKTPOJIUT U HEIJNEKTPOJMT,  DJIEKTPOJUTHYECKas  AMCCOLMAIMS, OKHUCIUTENIb U
BOCCTAHOBHTENb, OKHCICHHE M BOCCTAaHOBJICHHE, TEIUIOBOMH J(PQEKT peakuuu, CKOPOCTh
XMMHMUYECKOM  peaklM{, KaTaliu3, XHMMHUYECKO€ paBHOBECHE,  YIJIEPOJHBIA  CKEJIeT,
(byHKIMOHATBHAS TPYIINA, H30MEPHsi, TOMOJIOTHS;

OCHOBHblE 3AKOHbl XUMUU . COXPAHEHUSI MACChI BEIIECTB, MTOCTOSIHCTBA COCTaBa, MEPUOTUICCKUN
3aKOH;

OCHOGHble meopuu XUMuu. XUMAYECKON CBSA3H, DICKTPOJIUTUYECKON TUCCOLUALNN, CTPOCHUS
OPraHU4YeCKUX COCTUHECHUN;

sayicHelluue eeuiecmea u mamepudanvl. OCHOBHBIC MCTA/IJIbI U CIUIABBI, CEpHaAsA, COJISAHAas,

a30THad W YKCYCHasA KHCJIOTBI, LOICJI0YHU, aMMHUAK, MUHCPAJIIbHBIC y2106pCHI/I$[, HCKYCCTBCHHELIC U
CUHTCTUYCCKUEC BOJIOKHA, KaY4YyKHU, IJIaCTMACCHI;

yMeThb

Ha3vleamp: N3yYEHHbIE BEUIECTBA 10 «TPUBUAIBHONY WM MEXIYHAPOAHOW HOMEHKIIATYpE;

onpeoenams. BAJICHTHOCTh M CTENEHb OKHCICHHS XMMHUYECKHX JJIEMEHTOB, THUIl XUMUYECKOU
CBSI3W B COCIWHEHUSX, 3apsj HMOHA, XapaKTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCTMHCHUH, OKUCIUTENh U BOCCTAHOBUTENb, MPUHAJICKHOCTD BEIIECTB K PA3IMYHBIM KiIaccaM
OPraHN4YeCKUX COCTUHECHUN;

Xapakmepu3o6ams. SIEMEHTHI MAJIBIX TIEPHOJIOB IO UX TMOJIOKEHHUIO B TIEPHOIUUECKON CHCTEME
JI.U.MenpeneeBa; oOmue XUMHYECKHE CBOMCTBA METAJJIOB, HEMETAIJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUXCOCIMHEHU;

00BACHAMY. 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W CTPOCHUS;, MPUPOY XUMUUECKON
CBs3U (MOHHOM, KOBJICHTHOM, METAJUTMYECKOM ), 3aBUCMOCTh CKOPOCTH XMMHUYECKOH peaKIuu 1
MOJIOYKEHUS XUMUYECKOTO PAaBHOBECHS OT Pa3JIMYHBIX (DAKTOPOB;

GbINONIHAMb XUMUUECKUI IKCREPUMEHm TIO PACIIO3HABAHUIO BAKHEHUINX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB;

npPoeoOUmMb CaMOCTOSTEIBHBIM MOMCK XUMHUUYECKON MH(POPMAIIUU C UCIIOJIB30BAHUEM Pa3IMUHBIX
WUCTOYHUKOB (HAYYHO-TIOMYNSAPHBIX M3JAaHUNA, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECypcoB
HNHTepHeTa); HCMOJIB30BaTh KOMIIBIOTEPHBIC TEXHOJIOTHM I OOpaOOTKM | Tepeaadu
XUMUYECKON MH(OpMAIUHU U €€ TIPEICTABIICHUS B Pa3IUYHBIX (hopMax;

HCIO0JIB30BAaTDb HpHOﬁpeTeHHLIe 3HAHUAA W YMCHHUA B HpaKTI/I‘leCKOﬁ ACATECJIbHOCTH H
MOBCEIHEBHOM KM3HH IS

O0OBSCHEHUSI XHMUYECKUX HBHGHHﬁ, IMPOUCXOAAIIHNX B IIPUPOJL, 6BITy " Ha MPOU3BOACTBE;

ONpCACIICHUA BO3MOXKHOCTU NPOTCKAHUA XUMHUYCCKUX HpeBpaH_ICHI/Iﬁ B PAa3/IMYHBIX YCIIOBUAX U
OIICHKH HUX HOCHCHCTBHﬁ;

9KOJIOTMYCCKU I'PaMOTHOI'O ITOBCIACHU B Oprn(anmeﬁ cpeac;

OLCHKU BJIMAHHUA XUMHUYCCKOI'O 3arpsA3HCHHUA Oprxca}omeﬁ Cpcabl Ha OpraHU3M YCIIOBCKa U
APYTHUC KUBBIC OPTraHU3MBbI;

0e30macHOT0 OOpallleHusi ¢ TOPIYMMH M TOKCHYHBIMH BEIIECTBAMH, JIAOOPATOPHBIM
obopynoBaHueM;



IIPUTOTOBJICHUA PAaCTBOPOB 3aI[aHHOﬁ KOHIOCHTpalu1u B 6BITy 1 Ha MPOU3BOACTBE;

KPUTHYECKOW OLIEHKM JIOCTOBEPHOCTH XMMHUYECKOW WH(OPMALMH, MOCTYMAIOMEH U3 pPa3HBIX
HMCTOYHUKOB.

Conep:xanne nporpaMMbl y4eOHOro Kypca

Temal. Ctpoenue aTroma u nepuogudeckuii 3akon /I. U. MenneneeBa -34



OcHoBHbIE CBeleHHsI 0 CTPOEHMHU aToMa.f11po: MPOTOHBI U HEUTPOHBI. M30TOMBI. DIEKTPOHBI.
DOnekTpoHHass 000JI04Ka. DHepreTHueckuid ypoBeHb. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX
000JIOYEK aTOMOB 3JIEMEHTOB 4-T0 W 5-T0 mepuoaoB mnepuoandeckoil cuctemsr JI. M.
MenpgeneeBa (mepexoAHbIX dsieMeHToB). Ilomste 00 opOuTtansax. S- W p-opOUTaIH.
ONEeKTpPOHHBIE KOH(HUTypanuu aTOMOB XUMHYECKUX AJIEMEHTOB.
IHepuoanyeckuii 3axoH /.. MeHesieeBa B cBeTe Y4eHHS O CTPOCHHH aTOMA.

Otkpeitue JI. WM. MeHaeneeBbIM NEPUOANYECKOTO 3aKOHA. Ilepnonnueckass cucrema
xumudeckux anemeHtoB JI. M. MengeneeBa - rpaduyeckoe OTOOpaKCHHE IMEPHOIMICCKOTO
3aKoHa. DuU3MYeCKUid CMBICH TMOPSAAKOBOTO HOMEpA IEMEHTa, HOMEpa Iepuoja M HOMepa
rpymmnbl. BasieHTHbIE 37€KTpOoHBbL. [IpUunHBI M3MEHEHHS CBOWMCTB 3JIEMEHTOB B MEPHOJAX U
rpymnmnax (rmaBHBIX MOArpynmnax).
[Tonoxenue Bomopoja B NEPUOAMYECKON cucTeMe. 3HAuYeHHE IEepUOJUYECKOro 3aKOHAa U
MEPUOIMYECKON cUCTEMBbl XUMUUYecKkux eMeHToB JI. M.MenneneeBa sl pa3BUTUS HAYKU U
MMOHUMAaHUSI XUMUYECKOU KapTUHBI MUDA. .

JladopaTopubiii onbIT. 1. KoHcTpynpoBanue mepHOIUYECKON TaONHIBI DJIEMEHTOB C
WCTIOJIb30BAHUEM KapTOUEK.

Tema 2. Ctpoenue BemecTna -14u

Honnasi xumudveckasi cBsizb. Karnonel u anuwonsl. Krnaccudukaruss wonoB. HonHbIE
KpHUCTa/uIM4eckue pemeTkd. CBOWCTBAa BEMIECTB C 3THM THUIIOM KPUCTAUIMYECKHX PEIIECTOK.
KoBajieHTHasi XuMHMYeCcKasi CBS3b.JJIEKTPOOTpULIATENIbHOCTh. [lonsipHas u  HenosspHas
KOBaJICHTHBIE CBsi3M. Jlumoiss. [loJpHOCTH CBSI3M M TOJISIPHOCTh MOJIEKYJIbl. OOMEHHBIN U
JOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHOM CBsI3U. MoIEKyNspHblE U
aTOMHBIE KpHUCTAJUIMYECKUE pemeTku. CBONCTBA BEHIECTB € 3TUMHM THUIAMH KPUCTAJNIMYECKUX
pEeLIETOK.

Meranaudeckass  xumuuyeckass  cBA3b.OCOOCHHOCTM  CTpPOEHHUS  aTOMOB  METAJIJIOB.
Meramueckass XMMH4YECKasi CBA3b M METAJUIMYECKas KpucTauimueckas pemrerka. CBOMCTBa
BEILIECTB c 3TUM TUTIOM CBA3U.
Bogoponnas xumMmnuyeckasi cBsi3b. MEXMOJEKYJISIpHAass M BHYTPUMOJIEKYJSIpHAs BOJOPOJHAs
CBS3b. 3HAUYEHHE BOJOPOJHOW CBS3M JJIS OpraHuU3alMi  CTPYKTYp  OHOIMOJIMMEpOB.
Honumepsl. [lnacTmaccsl: TEpMOIIACTBI M PEAKTOIUIACTBI, UX MPEICTABUTENIN U IPUMEHEHUE.
Bonokna: mnpupoaHbie (pacTUTENbHbIE M SKMBOTHBIE) M XHMHUYECKHE (MCKYCCTBEHHBIE U

CUHTETUYECKUE), ux MpeJICTaBUTENN u MIPUMEHEHUE.
I'a3000pa3Hoe cocTosiHMe BellecTBa. Tpu arperaTHbIX CcOCTOSHHUS BoAbl. (OcoOeHHOCTH
CTpOEHUs ra3os. MonsipHbIit o0BbemM ra3o00pa3HbIX BEIIECTB.

[Ipumepbl Ta3000pa3HBIX MOPUPOJIHBIX CMECed: BO3JyX, MPHUPOAHBIN Tra3. 3arps3HeHue
atMoc(epsl (KHCIIOTHBIC MO, MAapHUKOBBIA 3¢dekT) u Ooprda ¢ HuM. [IpeacraBurenu
ra3000pa3HbIX BEHIECTB: BOAOPOI, KUCIOPOI, YIIICKUCIIBIH ra3, aMMuak, 3TiiieH. VX moyydeHue,
coOupaHue u pacrio3HaBaHHE.
Kunkoe cocrosinme BemiectBa.Bona. Ilorpebnenne Boabl B OBITY M Ha MPOU3BOJACTBE.
XKectkocTh BOABI M CHOCOOBI €€ YCTpaHeHUs. MuHepallbHbIE BOJbI, UX HCIOJIb30BAaHUE B
CTOJIOBBIX u JeueOHbIX HEJSIX.
Kunkue KPHUCTAILIIBI u ux MPUMEHEHUE.
TBepnoe cocrosinne BemecTBa. AMOpdHBIE TBEpJble BEIIECTBA B MPHUPOJEC U B KHU3HU
4yelnoBeKa, WX 3HaueHWe U mpuMeHeHue. Kpucrammudeckoe CTpoeHHE — BEIIECTBa.
Mucnepcuble cucrembl. [lonstne o gucnepcHeix cucreMax. JlucmepcHas ¢asza u
nucrnepcuonHas cpena. Kimaccuduxarusi IUCTIEPCHBIX CUCTEM B 3aBUCUMOCTH OT arperatHoro
COCTOSIHUSI JIUCIIEPCHON cpeApl M JIucnepcuoHHOW ¢a3bl. ['pyboaucriepcHblE CHCTEMBI:
AMYJIBCHH, CyCIICH3HH, a’3pO30JIH.
ToHKOIMCTIEpCHBIE CUCTEMBI: T€ITH U 30JTH.



Cocras BemecTBa n cMmeceii.BelectBa MOJIEKYIISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHMSI. 3aKOH
IIOCTOSIHCTBA cocTaBa BELIECTB.
[lonsTHE «1OMSH» W €€ Pa3HOBUAHOCTU: MaccoBas (H0Js 3JIEMEHTOB B COEIMHEHUU, JOJIs
KOMIIOHEHTa B CMECH - JO0Js IpHUMeced, J0Js PacTBOPEHHOI'O BEILECTBA B pacTBOpE) U
oObemHas.  Jlons  BbIXOJ@  TPOJYKTAa  peakUUd  OT  TEOPETUYECKH  BO3MOXKHOTO.

JladopaTopHble omnbIThbl. 2. OnpeaeneHre TUNA KPUCTAIMYECKON pEHIETKU BEUIECTBA M
omHcaHue ero cBOWCTB. 3. O3HaKOMIICHHE ¢ KOJUICKIIMEH MOJMMEPOB: IIACTMACC U BOJIOKOH U
U3aciing U3 HUX. 4. HUcnerranne BOObI Ha XCECTKOCTh. S.YCTpaHeHI/Ie KECTKOCTH BOJIFBI.
IIpakTnuyeckas pa6ora Nel. [Tonydenne, coOupanue u pacro3HaBaHHUE Ta30B.

Tema 3. Xumnueckue peakuuu -84

Peakuum, uaymme 0e3 H3MEHEHHMsl COCTABA BelIeCTB. AJUIOTPONUS U aJUIOTPOIHBIE
BUJIOM3MEeHEeHUs. [IpuunHbl autoTponuu Ha mpuMepe Moau(pUKAUNi KUCIOpoJa, yriepoia U
docdopa. O30H, ero Ounonoruyeckas pOJIb. Nzomepsl u HU30MEPHSL.
Peakuum, maymue ¢ M3MeHeHHMe COCTaBa BellecTBa. Peakiuuu COEIUHEHMS, pPa3sIoKEHHUS,
3aMeleHuss M OoOMeHa B HEOpraHMYecKoil M opraHuueckod Xumuu. Peaknuum 5k30- U
sHAO0TEpMHUUECKUE. TenaoBoi 3(pdeKT XUMHUYeCKO peakuid U TEPMOXUMUYECKHE ypaBHEHUS.

Peakun TrOpeHUs, Kak YaCTHBIN ciryqai DK30TEPMHUUECKUX
peaKuum.

CkopocTh XUMHYECKOH peaKluH. 3aBUCUMOCTh CKOPOCTH XHUMHYECKON PEaKIMK OT IPHUPOIBI
pearupyromux  BEIIECTB,  KOHLEHTpaluuu,  TeMIlepaTypbl,  IUIOMAAM  [OBEPXHOCTH

COTPUKOCHOBEHUS U Karajam3atopa. Peakiuu romo- u rereporeHHble. [loHATHE O Karanmuse u
kartanu3atopax. @DepMeHThl Kak OMOJOrMYecKWe  KaTalau3aTopbl, OCOOCHHOCTH  HX
(hYHKIIMOHUPOBAHMUSI.

Oo0paruMocTh XuMHUUYecKHX peaknuil.HeoOpatumbie W oOpaTUMble XHUMHYECKHE PEAKIIUH.
CocTosiHME XMMHUYECKOTO paBHOBECHs s OOpaTUMBIX XUMHUECKUX peakiui. CrocoObl
CMEIIICHHUsS XMMHYECKOrO paBHOBECHsI Ha IMpHUMepe cuHTe3a aMMmuaka. [loHsTHEe 00 OCHOBHBIX
Hay4yHBIX MPUHIMIAX MPOU3BOJACTBA HAa MpPHUMEpPE CHUHTE3a aMMHaKa WJIM CEPHOM KHUCIOTHI
Posib Boabl B XxumMuueckoi peakuuu. Vctunable pacTBopbl. PacTtBopuMocTs U Kinaccudukanus
BEIIECTB [0 3TOMY MPHU3HAKY: PACTBOPUMBIE, MaJOpPACTBOPUMBIE U HEPACTBOPUMBIEC BEIIECTBA.
DAEKTPOIUTHI U HEDIEKTPOIUTHL. DIEKTPOIUTUYECKas Auccouuanus. KucinoTel, ocHOBaHUS U
coJiu C TOYKH 3peHus TEOpUHU ANEKTPOIUTUYECKOM JICCOITUAITIH.
XUMHYECKHE CBOWCTBAa BOJbI; B3aWMOJICHCTBHME C METa/NIaMU, OCHOBHBIMH M KHCIOTHBIMHU
OKCHJAMHM, paslio’)keHHe U o00pa3oBaHME KpHCTAUIOTHIpaToB. Peaknuu ruapatanuu B
OpraHUYecKOin XUMHH.
l'uaponu3 opraHnyeckMx W HeOpraHuveckux coeauHeHuil. HeoOpaTumbiii ruaponus.
OOpatumslii Tuaponau3 coyieid. ['Maposm3 OpraHMYEcKUX COEAMHEHUNW W €ro MpPaKTUYECKOe
3HaUEHHUE NJIs MOJY4YeHUs THUAPOIM3HOIO COUPTAa U MbLIa. buonorumdeckas polib THIpOJM3a B
IJIACTUYECKOM U DJHEpPreTM4eckoM  oOOMEHe  BeUIECTB U DJHEPrUM B KIETKE.
OxucanTeIbHO—BOCCTAHOBUTE/IbHBIE peakuuu. CteneHb okucieHus. OmnpenerneHue CTENneHu
okucieHus 1o ¢opmyne coenuHeHus. I[loHsTne 00 OKHUCIUTENHHO-BOCCTAHOBUTEIBHBIX
peakumsix. OkucieHue U BOCCTAHOBJIEHHE,  OKHCIHUTEIb W BOCCTAHOBUTEINb.
JJIeKTPOJIM3. DIEKTPOJIM3 KaK OKHUCIWTEIbHO-BOCCTAHOBUTENBHBIA MIpoLEcC. DIEKTPOJIU3
pacriiaBoB M pacTBOPOB Ha MpumMepe xjopuaa HaTtpus. [Ipakthuueckoe MpuUMEHEHUE
ANEKTPOJIN3a. DIEKTPOJIUTUYECKOE MOJTy4YeHUe ATIOMUHMUSL.

Tema4. BemiecTBa M UX cBoiicTrBa -94

Mertanabl. B3anmoneiicTBue MeTauioB ¢ HeEMeTaulaMu (XJIOpOM, CEepol M KHUCIOPOJIOM).
B3aunMojelicTBre HIENOYHBIX U MIETOYHO3EMENIbHBIX METAJUIOB C BOJOU. DIIEKTPOXUMUYECKUIN
pAl HANpsHKEHUM METaJUIoB. B3auMOJEHCTBHE METAUIOB C PACTBOPAMU KHCIOT W COJIEH.
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ANTIOMHHOTEPMHSL. Bsaumoneiicteue HATpUs c 3TaHOJIOM u benonom.
Koppo3uss meramnos. IloHATHE 0 XMMHYECKOM M BIEKTPOXUMHUYECKOM KOPPO3UM METAJIOB.
CrniocoOsr 3aIUTHI METaJUIOB oT KOPpPO3HH.
Hemeramnbl. CpaBHHTENbHAS XapaKTEPHCTHKA TAOTEHOB KaK HaumOOIee THITMYHBIX
npeacTaBuTened HemeTaioB. OKHUCIUTENbHBIE CBOWCTBA HEMETAJUIOB (B3aMMOJAEHCTBHUE C
MeTaJJlaMd U BOJOpOoJIoM). BoccraHoBUTENbHBIE CBOMCTBA HEMETAUIOB (B3aUMOJCICTBHE C
0osiee DIEKTPOOTPULIATEIFHBIMA HEMETAJUIAMH M CJIOKHBIMH BEIIECTBAMH-OKUCIHUTEISMH ).
Kucaorsl Heoprannyeckue u opranndyeckne. Kiaccupukanus kucior. XuMUYECKUE CBOKWCTBA
KHMCJIOT: B3aUMOJICHCTBHE C METAUIAMH, OKCHUJAMHM METAIUIOB, TMAPOKCHIAMH METaJUIOB,
comssmMu,  crupramu  (peakuus — drepudurarnmu).  OcoOble  CBOHCTBA  a30THOM |
KOHUEHTPUPOBAHHOM CepHOM KHUCIIOTBHL.
OcHoBaHMsI HeopraHuveckue u opranumvyeckue. OcCHOBaHHS, WUX KiIaccUUKAIHI.
XWUMHUYECKUE CBOKWCTBA OCHOBAHUI: B3aUMOJECHCTBUE C KHUCIOTaMH, KUCIOTHBIMU OKCHUJIAMH H
COJISIMM. Pa3znoxenne HEpPaCTBOPHUMBIX OCHOBaHUH.
Coau. Knaccudukanus comneil: cpeHue, KUCiable 1 OCHOBHbIE. XMUMHYECKHE CBOMCTBA COJICH:
B3aMMOJICICTBHE C KUCIOTaMU, LIEI0YaMH, MeTaulaMHi U coiisiMu. [IpencraBurenu cosied U UX
3HauYeHHWe. XJIOpUJ HaTpus, kapOoHaT Kambius, Qocdar kampuus (CpenHue CoOJn);
TrUAPOKapOOHATHI HATPUS U aMMOHUs (KHUCIbIe CONM); ruapokcokapOoonar menu (II) - mamaxur

(ocHOBHas COJIb).
KadecTBeHHBIE peakiui Ha XJIOpPHUA-, CyabdaT-, U KapOOHAT-aHUOHBI, KAaTHOH aMMOHWSI,
KaTUOHBI xKeresa (In u (I10).

I'eneTnueckasi CBfA3b MEXKIY KJIACCAMU HEOPTraHUYECKMX M OPraHUYECKHMX COeIMHEHHId.
[ToHsiTHE O TEHETMYECKOW CBSA3M M TEHETHYECKHX pAgax. [ eHeTHYecKud psg MeTajia.
I'enernueckuit psag HemeTawia. OCOOEHHOCTH TEHETHYECKOTO Psijia B OPraHMIEeCKOW XUMUMU.

JlaGopaTropHble omnbITbl. 12. VcneiTaHue pacTBOPOB KHCIOT, OCHOBAaHUM W  COJIEH
UHIUKATOpaMHu.

IIpakTuyeckasi padora Ne2. Pemenue 5SKCHepUMEHTANBHBIX 33/ad Ha WIACHTH(PUKAIHMIO
OpPraHMYECKUX U HEOPTraHMYECKUX COETUHEHHH.

KaJIeHIlapHO — TEMATHYECCKOC IVIAHUPOBAHUE



n/n

HaunmenoBaunue
paszena u TeM

Yacer
yueO0.
Bpe-

MEHU

[ara

I1JIaH.

daxr.

Kontpons
3HaAHUU

O6opy-
JIOBaHUE

IIpumeua
HUs

TemaNel. Ctpoenue aroma u nepuoanyeckuii 3axon /.. MenneseeBa(3uaca)

OCHOBHBIE
CBEICHUS O
CTPOSHUH aToMa.

[ICXD
iz

Mennene
eBa.

[Tepuonnueckuii
3akoH [[.U.
Menneneena B
CBETE YUCHHUSI O
CTPOCHHH aTOMa.
[Tepuonnueckuii
3akoH [[.U.
Menneneena B
CBETE YUCHHUS O
CTPOEHHUH aToma

. Bxomnas
KOHTPOJIbHAS
pabota

K.P.Nel

TemaNe2. CTpoenne Bemie

crBa(14ucoB)

HMounasn
XAMHYECKas CBSI3b

1

25

KoBanentnas
XAMHYECKas
CBSI3b.

Merannmnueckas
XUMHAYECKAs
CBSI3b.

Bomoponnas
XHUMHYECKast
CBSI3b.

JIO.1

Omnpene-
JICHHE
THIIA
KpHUCTa-
JIMYECKOM
pElIeTKH
BCIICCTBA
51
OITHCaHHE




€ro

CBOMCTB.
[Tosmmmepsl.
8 [TnacT™acchl.
[Tomumepsr. JLO.2.
Bomoxkna. O3HakoM
JICHHUE C
KOJLICK-
nuen
9 MOJIAME-
pOB:
IJIacT-
Macc U
BOJIOKOH
U U3
13 HUX.
l"azoo6paznoe
10 COCTOSTHHE
BEIECTBA.
Kunxoe J1.O3, 4 O06pa3siib
COCTOSIHHE WcnplTan | Hakumu B
BEIIECTBA. W€ BOObl | YallHUKE
Ha KeCT- | W Tpybax
KOCTb. IeHTpa-
Ycrpan- | TbHOTOOT
€HHE OIlI-
11 JKECTKOCT | CHHS.
Y BOJBI.
O3HaKoM
JICHHUE C
MUHEpaIb
HBIMU
BOJAaMH
TBepnoe
12 COCTOSIHHE
BEIIECTBA.
JucnepcHbie OO6pa3siibt
CHCTEMBI. pasnuy-
HBIXIACIT
€p-CHBIX
CHCTEM:
AMYIIb-
13 cHuid,
CYyCIIEeH-
31,
a’po30-
e,
rejaeu u

30J1€e1.




14

AJIMUHHUCTPATHUB-
Hasi KOHTPOJIbHAS
padora.

K.P.Ne2

15

CocraB BellecTBa U
CcMecel.

16

BemectBa
MOJICKYJISIPHOTO 1
HEMOJICKYJIIPHOTO
CTpPOCHHUS. 3aKOH
IIOCTOAHCTBA
COCTaBa BEIIECTB.

17

[IpakTrnyeckas
pabota Nel mo
teme: «llomyuenue,
cobupanue u
pacro3HaHue
ra3oB»

II.P.Nel

Habop
TTOCY/TbI
u
MIPHHA]T
eXKHOC-
TeH I
YUCHUU-
YECKOT0)
KcITe-
pUMEHTa,
HarpeBa-
TeIbHbIE
pUOOPHI

Tema Ne3. Xumnueckue peakumu(

8uacoB)

18

Peakumu, nayime
0e3 U3MeHEH NS
COCTaBa BEIIECTB.

1

19

Peakuyu, nayiume
C U3MEHEHHE
cocTaBa
BEILIECTBA.

20

Ckopoctb
XAMHUYECKOU

PEaKIHH.

21

O6patumMocTs
XUMHUYECKHX
peaxiui.

22

Poib Boapl B
XUMHYECKOU
pEaKIHH.

22+23

23

I'uoponus
OpPraHUYECKUX U
HEOPraHUYECKUX
COEMHEHMII.

24

OKHCIIUTETHLHO—
BOCCTAHOBUTEIb-
HbIE PEAKLIUH.

Mogens
AIEKTPO-
JIM3HOM
BaHHBI

10



JUIA

MOJIy4-
CHUSAIIIO
MHU-HHUSI
DNEeKTpOIIU3.
25
Temad. BemecTBa 1 ux CBOliCTBA
MeTtamisl.
26
Hemeramnsr.
27
Kucnotsr J1.O.S
HEOPraHWYECKHE U Hcnwi-
OpraHUYecKue. TaHHuepac
TBO-POB
28 KHCIIOT,
OCHOBa-
HUN 1
coJieit
WHJIUK.
OcHoBanus
29 | HEOpPraHMYECKHE U
OPraHu4ecKue.
Commn.
30
I'eneTnueckas 31+32
CBSI3b MEXIY
31 KJaccaMu
HEOpPraHUYECKUX U
OPraHM4YeCKUX
COEIUHEHU.
I'eneTnueckas Habop
CBS3b MEXIY MOCY/IbI
KJaccaMu n
HEOpPraHUYECKUX U MIpUHAI-
30 OpraHI/ILIeCIiI/IX J'IeiKHOC-
COCIMHCHUI. TeH I
Y4YEHU-
YeCKOT03
KCIIe-
pUMEHTa
Hrorosas K.P.Ne3
33 KOHTpOJIbHAS
pabora.

11



34

[IpakTnueckas
pabota Ne2 mo
TeMe: «Perienue
SKCIIEPUMEHTAIbH
BIX 3aJ1a4 Ha
UICHTH(PUKAITUIO
OPraHUYeCKUX U
HEOPraHUYECKUX
BCIIICCTBY.

I1.P.Ne2

IIpuiaoxenne.

BxoxHoe TectupoBanue

12



1. B ypaBHEeHUHU peakIiu, cXeMa KOTOpoil

KMnO4 + HCI ?KCI + MnCI2 + CI2 + H20

Koa(uuueHT nepen GopMysoil BOCCTAHOBHUTES PABEH:

1)5; 2)10; 3)12; 4) 16.

2. Kaxoil yrineBoj B opraHu3Me 4ejoBeKa UrpaeT INIaBHYIO POJib B 3HEPI€TUYECKOM OOMEHE:
1) dpyxTo3a; 2) caxaposa; 3) kpaxmai; 4) rioko3a?

3. B xakom coeanHeHnu 00JIbllIe MaccoBast I0J1s a30Ta:

1) MeTunaMuH; 2) aHWINMH; 3) a30THAs KUCIOTA; 4) 3TUIICHIUaMUH?

4. OOHapYXUTh B pacCTBOpe KapOOHAT-HOHBI MOKHO C TIOMOIIBIO:

1) runpokcuaa HaTpUs; 2) a30THOM KUCIIOTHI; 3) XJI0puaa Kanus; 4) jakmyca.

5. Kakoii 06beM ra3a BBIICIUTCS IPU PACTBOPSHHUU B N30BITKE pa30aBICHHON CEPHOM KUCIOTHI
13 r xpoma:

1) 11,2 1; 2) 8,4 1; 3) 5,6 m; 4) 2,24 n?

6. Kakoe u3 mpuBeAEHHBIX BEIIECTB MOXKET MPOSBIATh KaK OKUCIUTENbHBIE, TaK U
BOCCTaHOBUTEJIbHBIE CBOMCTBA:

1) amMuax; 2) a30THas KACIOTA; 3) HUTPAT aMMOHMUS; 4) HUTPAT KaJus.

7. C 200 r 7% pacTtBOpa CEpHOM KUCIOTHI MOKET nipopearupoBath okcua meau( 1) maccoii:
1)22,841;2) 11,42 71;3) 5,71 1;4) 17,14r.

8. [Iporeccy BBICBIXaHUS CTEH, MMOKPBITHIX IITYKATYPKOM, MPUTOTOBIEHHON HAa OCHOBE rallleHOU
U3BECTH, COOTBETCTBYET XUMUYECKOE YPABHEHHE:

1) Ca(OH)2 = CaO + H20; 2) Ca(OH)2 + CO2 = CaCO3 + H20;

3) CaO + H20 = Ca(OH)2; 4) CaO + CO2 = CaCOs.

9. lns obHapyKeHHs B cocTaBe OEJIKOB OCTaTKOB apOMaTHUYECKUX aMUHOKHCIIOT UCHOJIB3YIOT:
1) KCaHTOPOTENHOBYIO PEAKITUIO; 2) OMYPETOBYIO PEAKITHIO;

3) peakuuro dTepuduKanuu; 4) peakuo ruApOIH3a.

10. B kako#i mociea0BaTenbHOCTH BOCCTAHABINBAIOTCS JAHHBIC METAJUIBI IIPU DJIEKTPOJIN3E
pacTBOPOB UX COJICH:

1) Au, Cu, Hg, Fe; 2) Fe, Cu, Au, Hg;

3) Fe, Cu, Hg, Au; 4) Au, Hg, Cu, Fe

OTBeTHI
Ne Bompoca 12345678910
NeorBera 444231322114

13



BxogHas KOHTpoabHas pabota no xumwum 11 Knacc
Bapuant 1
Yactb A.
Al. XMMUYECKUIA 31eMeHT, B aTOMax KOTOPOro pacnpeaeneHue 31eKTPOHOB MO C/I0AM:
2, 8, 6 06pa3yeT BbICLUMA OKCUA,
1) Se0; 2) SOs 3) N,03 4) P,0s

A2. B rnaBHbIx noarpynnax Mepuognueckoi cucrembl € yBeiMueHUemM 3apaaa Aapa XMMUYECKUX
3/1IeMEeHTOB

1) ycunmBaloTcA HEMETaNIMYECKMEe CBOMCTBA
2) YMEeHbLUAOTCA MeTa/lZINYEeCcKn e CBOMCTBa
3) u3meHAeTCcA BaNEHTHOCTb B BOAOPOAHbIX COeAUHEHUAX
4) ocTaeTca NOCTOAHHOW BbICLLAA BaJIEHTHOCTb
A3. CoegUHEHUAMM C KOBAZIEHTHOW HENOJIAPHOW M MOHHOW CBA3bIO ABNAIOTCA COOTBETCTBEHHO

1) okcupg dpocdopa 1 oKcuAa HaTpus
2) xnopwpg HaTpuA 1 Xa0p
3) asoT u cynbdua HaTpua
4) xNopuA KaabLma 1 XJI0pOBOAOPOS,
A4. MaKcMMaibHO BO3MOMKHYIO CTeneHb OKUC/IEHUA cepa NPOABAAET B COEANHEHUN

1) H.S 2) H,S0, 3) K,SOs 4) SF4
A5. K KUCNOTHBbIM 1, COOTBETCTBEHHO OCHOBHbIM OKCUAAM OTHOCATCA:
1) COn NazO 2) CO; n MgO  3) Al,03 1 P,0s 4) SO; nZnO
A6. Bewectsamu X n B Y LLenoyke npespaLieHUA
+Na +y
Cl, - X - AgCl cooTBeTCTBEHHO ABAAIOTCA:
1) NaCl, AgNOs 2) NaCl, Ag,O 3) NaClO, Ag,0 4) NaClO, AgNOs

A7. N3omepbl — 3TO BellecTBa, MMmelowme
14



1) oAWHaKOBOE YMC/I0 NPOTOHOB, HO Pa3HOEe YMCA0 HEMTPOHOB
2) 0AMHAKOBbIN KaYeCTBEHHbIN U KOJIMYECTBEHHbIN COCTaB, HO Pa3HOEe XMMUYECKoe CTPoeHUe
3) pasHblii Ka4eCTBEHHbIN U KOIMYECTBEHHbIN COCTaB, HO OAMHAaKOBOE XMMUYECKOe CTPOeHUE
4) pasHOe YNC/I0 NPOTOHOB, HO OAMHAKOBOE YMC/I0 NPOTOHOB

A8. N1 byTaH, n 6yTeH pearupyioT ¢

1) 6pomHoit BoaoW
2) pactBopom KMnQ4
3) Bogopoaom
4) xnopom
A9. 3TaHOAN pearnpyer € KaXXabiMm U3 BeL,ecTs napbl:

1) NaOH, CHs;COOH
2) C;HsOH, CaO
3) CuO, Na
4) Cu, CsHe
A10. AumeTnnamuH pearmpyert ¢

1) Na 2) O, 3) KOH 4) Cu(OH)

Al1l. Bewecteom X B Lleno4vKe npeBpaLyeHui

+H20, Hg?* +Ag20, NH3

CGH: > X - CH3COONH4

ABnserca

1) sTunosbIl cnnpT 2) 6ytaguneH-1,3 3) BUHMANaUEeTUNEH 4) aueTanbaerng,
Yactb B

B1. YcTaHOBUTE COOTBETCTBUE MEKAY U3MEHEHNEM CTENEHU OKUCNEHMSA aTOMa a30Ta U ypaBHEHUEM
peakumu: oNa Kaxkaolh nosuumm U3 nepeoro ctonbua Bbibepute COOTBETCTBYIOLLYIO NO3MLMIO U3 BTOPOTO
cTonbua, o6o3HayeHHy Unbpo.

W3MEHEHME CTEMEHM YPABHEHME PEAKLIMM
OKMCEHUA

A)N° > N3 1) 4NHs + 30, = 2N, + 6H,0
B) N*2 > N* 2) 6Na + 3N, = 2NasN

B) N*® > N*2 3) 2NO + 0, = 2NO,

N3 -> N° 4) 2NO, + H,0 = HNO; + HNO,

5) Cu + 4HNOs3 = Cu(NOs), + 2NO + 2H,0
6) 4NHs3 + 50, = 4NO + 6H,0

OTBeT 3anNuwmnTE B BUAE NOCNEA0BATE/IbHOCTH YeTblpex LI,Md)p, He N3MeHAA NnopAaKa C/iea0BaHUNA LI,VI(I)p.

15



B2. Bbibepute 13 nepeyHs Tpu 31eMeHTa BEPHOro oTBeTa, 06BenTe UX HOMepa U 3anuLinTe
obBeseHHble UNpbI B NOpAaKe BO3pacTaHus.

lnoko3a
1) pearnpyet c ammmadHbIm pactsopom Ag,0
2) aBnaeTca noancaxapuaom
3) He ncnonb3yeTca B NULLY
4) obpasyeTca B npouecce GpOTOCUHTESA
5) nnoxo pactBopuma B Boae
6) okucnsaeTca rmapokeuaom megm (11)
OTBeT 3anuwuTe B BUAE TPEX UNdp.
Yactb C

C1. Mpw gencTenmn n3bbITKOM MarHua Ha 0,9 r pacTBopa cepHo KMcnoTbl, noayynnm 0,056 n Bogoposa
(H. y.). BblumcnmTe maccoByto oo (B %) KMCAOTbI B pacTBope.

C2. KucnopogHoe coegmHeHue xnopa cogepxnt 18,39% kmncnopoga. Onpesennte MONEKYyNAAPHYIO
dopmyny coeanHEHUA.

16



BxoaHas KOHTpoabHaA paboTta no xumum 11 Knacc
BapuaHT 2
Yactb A.

Al. Xumunueckomy anemeHTty 3-ro nepuoga VA-rpynnbl COOTBETCTBYET CXeMa pacnpeaeneHusa
3/IEKTPOHOB MO CN0AM:

1)2,8,5 2)2,8,3 3)2,5 4)2,3

A2. MopaaKoBbl HOMep XMMUYECKOro 3iemeHTa B NMepuogudeckoi cucteme [l. U. MeHgeneeBa
COoOTBETCTBYeT

1) umcny aNeKkTpoHOoB B aTome
2) 3Ha4eHMIo BbiCLWEW BaIEHTHOCTM 3/1IEMEHTA MO KMUCI0poay
3) uuMCNy 3NEeKTPOHOB, HEAOCTAOLWMX [0 3aBEPLLUEHUA BHELLHErO 3/1EKTPOHHOTO C/108
4) yncny aNEeKTPOHHBIX C/I0eB B aTome
A3. KoBaneHTHOI NnonAapHoO cBA3bIo 06pa3oBaHO KaXKa0e U3 Bew,ecTs B rpynne

1) CO,, SiCls, HBr
2) Hj 0y, Ss
3) Nadl, Cas, K,0
4) HCI, NaCl, PH;
A4. |'|0n0)KMTeany|0 cTeneHb OKUCN1eHna atom KUciopoaa npoasnadeTt B coegnHeHun

1) Hzo 2) HzOz 3) on 4) F6304
A5. CnoXXHbIM ABAAETCA KaXKA0e U3 ABYX BELLeCTB:
1) Boga 1 030H 2) BoAa M a30THaA KMCNoTa 3) a30T 1 KBapL, 4) BoAa U HaTpUit

A6. Bewectsamu X n B Y LLenoyke npespalieHUA

+X +H>

KBr - Br, 2> Y

17



COOTBETCTBEHHO ABAAIOTCA:
1) I, HBr 2) Cly, HBrO 3) Cl,, HBr 4) 1, HBrO
A7.Tomonoru — 370 Bew,ecrsa, umeroLume

1) opMHaKoOBOE YMC/IO MPOTOHOB, HO Pa3HOE YNC/I0 HEMTPOHOB
2) OAWMHAKOBbIM KAYEeCTBEHHbIN M KOIMYECTBEHHbIM COCTaB, HO Pa3HOe XMMMUYECKoe CTPoeHMNe
3) pasHblit KOJIMYECTBEHHbINM COCTaB, HO CXOA4HOE XMMUYECKOE CTPOEHME
4) pasHOe YMC/Io NPOTOHOB, HO OA4MHAKOBOE YNC/I0 MPOTOHOB
A8. MpoayKTOM peaKkumMm NponeHa ¢ XJ1I0pom ABAAETCA

1) 1,2-guxnopnponeH
2) 2-xnopnponeH
3) 2-xnopnponaH
4) 1,2-puxnopnponaH
A9. Auetanbaerng pearmpyer ¢ KaXabiMm BeLLeCcTBOM napbl:

1) Agzo, Csz
2) H,, Cu(OH),
3) Ag, KMnO4
4) nakmyc, Br (p-p)
A10. MetTunamuH pearupyert ¢

1) KNOs 2) CoHa4 3) NaOH 4) H,SO4

Al1l. Bewecteom X B LlenoyvKe npeBpaLyeHui

+Cu(OH),, t +CH30H, t, H*
CHsCHO - X - CH3COOCHs3;
ABndaeTca

1) sTunosbIl cnnpT 2) ouatunosbii adup  3) yKcycHas kucnota  4) bytaguen-1,3

Yactb B

B1. YcTaHOBUTE COOTBETCTBUE MEKAY U3MEHEHNEM CTENEHWN OKMCNEHMA aTOMa CePbl M ypaBHEHMEM
peaKkumu: 41 KaxK40M No3uLMM U3 NepBoro ctonbua Bbibepute COOTBETCTBYIOLLYO NMO3ULMIO U3 BTOPOTO
cTonbua, o603HayYeHHyY LNbpPO.

W3MEHEHWE CTENEHM YPABHEHME PEAKLMM
OKWUCEHMA
A)S® > S 1) Cu + 2H,50, = CuSO4 + SO, + 2H,0

18



B) S° > s* 2) 2H,S + 30, = 250,+ 2H,0
B)S*® > S™ 3)S+ 0, =50,
rs2->s+* 4) 2H,S+ 0, = 2S + 2H,0
5) 2Al + 35 = AlLS;
6) H,S + CuO = CuS + H,0
OTBeT 3aNuUWKnTE B BUAE NOCNEeA0BATENBHOCTM YeTbipex Lndp, He UIMeHAA NOPALKA cneaoBaHuA Lndp.

B2. BbibepuTe U3 NepeyHs Tpu 3N1emMeHTa BEPHOro oTBeTa, 06BeAnTe X HOMepa U 3anulimTe
obBefeHHble uMdpbl B NOpALKe BO3PACTaHUA.

deHon pearupyet c

1) xnopmaom xxenesa (lIl)

2) dopmanbaernsom

3) pacTBOpOM NepMmaHraHaTa Kaaus
4) sTUNEeHOM

5) okcnpom asota (I1V)

6) okcngom mean (11)

OTBeT 3anuwuTe B BMAE TpEX Undp.

Yactb C

C1. Mpw B3aumogericteum 80 I pacTBOPa a30THOM KUC/IOTbI C M3BbITKOM OKcUaa marHus, nonyumnm 0,74 r
HUTPaTa MarHus. Boeluncante maccosyto gonto (B8 %) KMCNOTbI B pacTBope.

C2. Kucnopogacoaeprkallee opraHuyeckoe coegmHeHune cogeput 52,18% yrnepoaa, 13,04 sogoposa u
34,78% kucnopoga. MNnoTHOCTb ero NnapoB no Bogopoay pasHa 23. Onpegennte popmyny 3Toro
MONEKYNAPHOro CoeguHEHMA.
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KoandurkaTop

3/1IEMEHTOB COAEePKaHUA U TPeHOBaHUI K YPOBHIO

noAroToBKM BbIMYCKHUKOB 06u.|,e06pa303aTeanb|x

yupexRaeHnin ana nposeseHus
€4MHOro rocyAapCTBEHHOro 3K3aMeHa

no Xxmnmumun

noaroTosneH GJep,epaanblM rocyaapcCrBeHHbIM 6}OA)KETHbIM

HAY4YHbIM y4pexgeHnem

Kopg,

pa3gena

Kop,
KOHTPO/U-
pyemoro

3/1IeMeHTa

dnemeHTbl copgepiXaHuAa,

nposepsaemsble 3agaHnamu KUM

TEOPETUYECKUE OCHOBbI XUMUU
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11

COGpeMeHHble npedcmameuu}l 0 cmpoenHuu amoma.

111

CtpoeHue 3IEKTPOHHBIX 000JI0YEK aTOMOB 3JICMEHTOB IEPBBIX YETHIPEX
MIEPUOJIOB: S-, P- U d-3JIEMEHTHI. DJIEKTPOHHAs KOH(QUTYpAIHsI aTOMA.
OcHOBHOE U

BO30YKJICHHOE COCTOSIHHE ATOMOB

1.2

Ilepuoouueckuii 3aKoH u nEPUOOUUECKAsL CUCEMA XUMUYUECKUX
anemenmos /I.H. Menoeneeea

121

3aKOHOMEPHOCTU U3MEHEHHS CBOMCTB 3JIEMEHTOB M MIX COSUHEHUH 110
repuoaaM U rpyImmam

1.2.2

O6mas xapakrepuctuka meramioB IA—IIIA rpynn B cBa3u ¢ ux
MOJIOKEHHUEM B MEPUOANYECKON CUCTEME XUMUYECKUX dieMeHToB [1.1.
MeHneneeBa 1 0COOCHHOCTSAMU CTPOCHHUS X aTOMOB

1.2.3

XapaKkTepucTUKa MePEXOTHBIX DJIEMEHTOB (METH, ITMHKA, XpoMa, JKeje3a)
10 UX ITOJIO)KCHUKO B HepHOIIH‘IeCKOﬁ CUCTEMEC XUMHUYCCKHUX BJICMCHTOB
J.. Menneneera u

0COOEHHOCTSIM CTPOEHUS UX aTOMOB

1.2.4

O6mras xapakrepuctuka HemerauioB [VA—VIIA rpynm B
CBSI3U C UX TIOJIOKEHUEM B TEPUOTUICCKON CHCTEME

xuMu4eckux 3yeMenToB J[.W. MenneneeBa 1 0COOCHHOCTSIMU CTPOCHHS
UX aTOMOB

1.3

Xumuueckan cesnsv u Cmpoernue eeuiecmea

131

KoBanenTHas xumMu4eckasi CBsI3b, €€ pa3HOBUIHOCTH U MEXaHU3MBI
00pa3oBaHUA. XapaKTepPUCTUKN KOBAJIIEHTHOH CBSI3U (TIOMAPHOCTH U
SHeprus cBsa3n). MonHas ¢Bs3b. Merammndeckas cBs3b. BogopomHas
CBSI3b

1.3.2

ONeKTPOoOTpULATENBHOCTh. CTENEHb OKUCIIEHUS U

BAJICHTHOCTHh XMMHWYCCKUX 3JICMCHTOB

133

BermecTBa MONEKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI.
Tun KpucTaNIMYecKon peleTkl. 3aBUCUMOCTh CBOMCTB

BCHICCTB OT UX COCTaBa U CTPOCHUS

14

Xumunueckan peakuma

1.4.1

KJ'IaCCI/I(bI/IKaLII/IH XHUMHYCCKUX peaKHI/Iﬁ B HeOpl"aHPI‘-IeCKOﬁ

nu OpFaHI/I‘{CCKOﬁ XHUMHHA
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1.4.2 TemmoBol 3 peKT XUMUIECKOH peakIuu. TepMOXUMUIECKUE ypaBHEHUS

143 CKOpOCTh peakiluy, €¢ 3aBUCUMOCTh OT Pa3InYHbBIX (JaKTOPOB

14.4 OO0paTumbie 1 HEOOPATUMbIC XMMHUYECKHIE PEaKIUU.

Xumudeckoe paBHoBecre. CMeleHne XHMHUIECKOro
paBHOBECHUS MOJ ACHCTBUEM Pa3IUYHbIX (haKTOPOB

1.4.5 DNEeKTPOTUTUYECKAS TUCCOIUAIINS DJICKTPOIUTOB B BOJTHBIX
pactBopax. CUJIbHBIC U CJTa0BIC 3JICKTPOJIUTHI

1.4.6 Peakuuu nonnoro oomMeHa

1.4.7 I'mpponus coneit. Cpena BOJHBIX pacTBOPOB: KUCHas,
HeWTpalibHasi, 1eJI04Has

1.4.8 Peaknuu OKUCIMTENBHO-BOCCTAHOBUTENBHBIE. KOppo3us
METAJUIOB U CIIOCOOBI 3aI[UTHI OT HEEe

1.4.9 DIEeKTPOSIN3 paciIaBOB M pacTBOPOB (COJIeH, Imenouei,
KHCJIOT)

1.4.10 Wonnsrii (mpaswmio B.B. MapkoBHHUKOBA) U painKaIbHBIN
MEXaHU3MBbI PEAKIINM B OpraHUYECKOW XUMUHU
HEOPTAHUYECKAA XMMUA

21 Knaccudukanns Heoprannueckux seniects. HomenknaTtypa
HEOPTaHWYECKUX BEMIECTB (TPUBUAIBHAS U MEXIYHAPOIHAS)

2.2 XapakTepHble XUMUYECKIE CBOMCTBA MPOCTHIX BEIIECTB —
METAIJIOB: MIENTOYHBIX, MIETOYHO3EMETbHBIX, ATFOMUHIIS,
MIePEXOJHBIX METAIIOB (MENH, ITMHKA, XpOMa, KeJe3a)

2.3 XapakTepHble XUMUYECKIE CBOMCTBA MPOCTHIX BEIIECTB —
HEMETAJUIOB: BOJOPO/IA, TAJIOr€HOB, KUCIOPOJa, CEpHI,
asora, (hocopa, yriepoaa, KpeMHUS

24 XapakTepHble XUMUYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX,
aM(OTEpHBIX, KUCIOTHBIX

2.5 XapakTepHble XUMUYECKUE CBOMCTBA OCHOBAHUN U
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aM(I)OTCpHLIX TUAPOKCUI0OB

2.6 XapaKTCpHI:Ie XMMHMYCCKHE CBOICTBA KUCIIOT

2.7 XapakTepHble XUMUYECKIE CBOMCTBA COJICH: CPEIHUX,
KHCJIBIX, OCHOBHBIX; KOMILIEKCHBIX (Ha MpuUMepe

COCIMHEHUN aTFOMUHUS U ITUHKA)

2.8 B3anMOCBsI3b pasiIMyUHbIX KJIACCOB HEOPTaHUYECKUX BEIIECTB
OPrAHUYECKAA XMMUA
3.1 Teopusi CTpOEHUSI OPTaHUUECKUX COCTMHEHUIN: TOMOJIOTHUS U

n30Mepus (CTpyKTypHas U MPOCTpaHCTBeHHas ). Bzanmuoe

BJIMAHUEC aTOMOB B MOJICKYJIaX

3.2 Tumbl cBsi3ell B MOJIEKYJIaX OpTaHUYECKUX BEILECTB.
I'ubOpuam3anus aTOMHBIX opOuTalel yriieposaa. Pamukait.

DyHKIMOHAJIbHAS TpyIINa

33 Knaccudukanns opranmyeckux seniects. Homenkmatypa

OpPTaHMYECKHX BEIIECTB (TPUBHATBHAS U MEXIYHAPOIHAS)

34 XapakTepHble XUMUYECKHE CBOMCTBA YIIIEBOJOPOAOB: aJIKAHOB,
[AKJIOATKAHOB, AJTKEHOB, TNEHOB, AJIKUHOB, APOMAaTHIECKAX
YIII€BO0PO0B (OEH30Ia U TOIyoIIa)

3.5 XapakTepHbIe XUMHUICCKIE CBOMCTBA MPEACITbHBIX OMHOATOMHBIX U
MHOTOATOMHBIX CIIUPTOB, (heHoIIa

3.6 XapaxkTepHble XUMHUYECKIE CBONCTBA aJIbJETHI0B, IPENEIbHBIX
KapOOHOBBIX KHCIIOT, CIIOKHBIX 3(PHPOB

3.7 XapakTepHble XUMAYECKHE CBOMCTBA a30TCOAEPIKAINX OPTaHIYECKIX
COEMHEHNN: aMUHOB U aMHHOKHCIIOT

3.8 buonornueckn BaskHbIE BELIECTBA: XKUPBI, OCIIKH, YrIEBOIBI

(MOHOCaxapu/Ibl, AUCAXAPHUIBI, TOIMCAXAPHIBI)

3.9 B3anMocBs3b OpraHn4ecKuX COeIMHEHUH.

METO/Abl MO3HAHUA B XUMUU. XUMUNA U HKN3HD

3Kcnepumeumaﬂbub1e OCHOBbl Xumuu

4.1.1 [IpaBuna paboTsl B taboparopun. JlaboparopHas nocyaa u
obopynoBanue. [IpaBuna Ge3onacHocT pu padoTe ¢ eNKUMH,




TOPHOYMMH U TOKCUYHBIMHA BE€UIIECTBAMU, CPCACTBAMU OBLITOBOM XUMHUU

4.1.2 Hayunsle MmeTozp! MccaenoBaHusl XUMUYECKUX BELECTB U
MpeBpalleHuid. MeToapl pa3fesieHusl CMECE U OUYUCTKHU
BEIIECTB

4.1.3 OrnpeneneHne xapakrepa Cpeabl BOAHBIX PACTBOPOB BEIIECTB.
MHpukatopsl

4.1.4 KagecTBeHHbIE peakIuy Ha HEOPTAHUUECKUE BEIIECTBA U MOHBI

4.1.5 Wnentuduxaiyst OpraHuYecKuX COSAMHEHUN

4.1.6 OcHoBHBIE CIOCOOBI TTONTy4YeHHUs (B 1Ta00paTOpUH) KOHKPETHBIX BEIIECTB,
OTHOCSIIIIUXCA K U3Y4EHHBIM KJIaccaM HEOPTaHMYECKUX COECIMHEHUN

4.1.7 OcHOBHBIE CTTOCOOBI TOTYYEHUS YTIIEBOAOPOAOB (B J1aOOpaTOPUN)

4.1.8 OcHOBHBIE CITOCOOBI MTOTYYEHUS KUCIOPOACOAEPIKALIIX
coemHeHnl (B T1abopatopun)

4.2 Obuque npedcmasieHus 0 RPOMbLULIEHHBIX CHOCODAX
HOSYUEHUSA 6AXHCHEUUIUX 6EULECE

421 [MoHsTHE O METATUTYpPTHUU: OOIIHE CIIOCOOBI MTONYYEHUS
METAJLJIOB

4.2.2 OO0mue Hay4HbIe IPUHLIUIIBI XUMHYECKOT 0 IIPOM3BOCTBA (Ha IpUMeEpe
MIPOMBINIUIEHHOTO MOTyYeHHsI aMMHaKa, CEpHON KHCIIOTHI, METAHOIIA).
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH Cpelbl U €ro NOCAEACTBUS

4.2.3 [IpuponHbIe UCTOYHUKH YTIIEBOIOPOJIOB, HX IepepaboTka

4.2.4 BricokoMoneKyspHbIe COeTUHEHU:. Peakiuy moauMepu3anu 1
nonukoHaeHcauuu. [lomumepsl. IlnacTMaccsl, BOIOKHA, KAY9yKH

43 Pacuembt no xumuueckum gpopmynam u ypasHeHuIm
peakyuil

43.1 Brluucnenrue Macchl paCTBOPEHHOI'O BELIECTBA, COJEPKAILErOCs B
OIpPEIEIIEHHON Macce pacTBOpa C U3BECTHONM MacCOBOM moieit

432 Pacuerbr 00beMHBIX OTHOIIEHUH Ta30B MTPH XUMHYECKHX
peakuusx

433 Pacuers! Macchl BemecTBa WM 00beMa ra30B 10 H3BECTHOMY KOJIHYECTBY

BC€IICCTBA, MacC€ NN 06’LeMy OAHOI'O U3 YHYACTBYIOIINUX B PCAKIIUN
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BEIIECTB

4.3.4 Pacuers! TeroBoro 3¢ dexra peakuun

435 Pacuetsl Mmacchl (0ObeMa, KOJMYECTBA BELIECTBA) MIPOAYKTOB PEAKIINH,
€CITM OJTHO U3 BEIECTB AaHO B U30BITKE (MMEET MPUMECH)

4.3.6 Pacuers! Maccel (00beMa, KOJTHUECTBA BENIECTBA) MPOAYKTA
peaxIuu, eciii OHO M3 BEUIECTB JaHO B BUJE pacTBOpa ¢
ONpeneIeHHOW MacCOBOM 10J1€l pacCTBOPEHHOTO BEIIECTBA

4.3.7 Haxoxaenne MoJeKysIsipHON (OpMyJIbl BEllecTBa

4.3.8 Pacuersl MaccoBol min 00BEMHOM JTOJU BhIXOJIA MPOYKTa
PeaKIuu OT TEOPETHUECKH BO3MOYKHOTO

4.3.9 Pacdersr MmaccoBoi momu (Macchl) XUMAYECKOTO

COEIMHEHUS B CMECU

CneuudurKauma BXOAHOM KOHTPONbHOM PaboTbl No xumum ana yyawmxca 11 knacca

Al

1.1.1

CTtpoeHne AIeKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB TIEPBBIX YETHIPEX
TIEPUOI0B

A2

1.2.1

[leproanueckuii 3aK0H U IEPUOJMYECKAS CHCTEMA XHMUYECKIX DIIEMEHTOB
J.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOHCTB JIEMEHTOB U UX
COEIMHEHUH 10 TIepruoiaM U TpyIiam

A3

131

KoBasienTHas XUMHUYECKas CBSI3b, €€ PA3HOBUIHOCTH U MEXaHU3MBbI
0o0pa3oBaHUs. XapaKTepHUCTUKA KOBAJIEHTHOH CBs3U (MONMApHOCTH). oHHAs
CBsI3b. MeTamnueckast CBSI3b.

A4

1.3.2

ONeKTpOoOTpULATENBHOCTh. CTENEHb OKUCIIEHUS U

BaJICHTHOCTh XUMHUYCCKHX 3JICMCHTOB

A5

2.3

2.4

2.5.

XapakTepHble XHMHUUECKUE CBONCTBA IMPOCTHIX BEIIECTB —
HEMETaJIJIOB: BOIOPO/IA, TaJIOEHOB, KHCIOPO/Ia, Cephl,
asora, (hocopa, yriepoaa, KpeMHHS

XapakTepHble XHMUUECKUE CBOMCTBA OKCH/IOB: OCHOBHBIX,
aM(OTEepHBIX, KHUCIOTHBIX

XapakTepHble XUMUYECKIE CBOMCTBA OCHOBAHUN U
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aM(bOTCpHI)IX THUAPOKCUI0B

A6 2.8 B3anmocBs3b pa3ianyHBIX KJIacCOB HEOPTAaHUYECKUX BEIIECTB
A7 3.1 Teopust CTpOEHHS OPraHUYECKUX COCTUHEHUIN: TOMOJIOTUS U
nu3oMepus (CTpyKTypHas U MpocTpaHCTBeHHas ). Banmuoe
BIIMSTHHE aTOMOB B MOJIEKYJIax
33 Knaccudukanms oprannueckux BeniecTs. HomeHknatypa
OpPTaHMYECKHX BEIIECTB (TPUBUANbHAA U MEXAyHApOIHas)
A8 3.4 XapakTepHble XUMUYECKHE CBOMCTBA YIJIEBOIOPO/IOB: AJIKAHOB, IUKJIOAJIKAHOB,
AJIKEHOB, JINCHOB, AJIKWHOB, aDOMAaTUYECKUX YTIIEBOJOPOAOB (OeH30Ma U
TOJIyOJIa)
OCHOBHBIE CIIOCOOBI TIOJTyYESHHUs YTIIEBOJIOPOJIOB (B J1a00paTOpHN)
4.1.7
A9 3.5 XapakTepHble XUMHUYECKHUE CBOMCTBA MPENEIbHBIX OJJHOATOMHBIX U
MHOT0aTOMHBIX CITUPTOB, (PeHOJIa
XapakTepHble XUMAYECKHE CBOMCTBA aJIbICTUIIOB, MIPEIENbHBIX KapOOHOBBIX
3.6 KHCIIOT, CIIOKHBIX 2(GHPOB
B3aumocBs3b OpraHMYECKUX COCIMHEHUH.
3.9 OCHOBHBIE CIIOCOOBI MOTYUEHHUS KUCIOPOACOACPIKALIIX
4.1.8 coequHeHuH (B maboparopun)
Al10 3.7 XapakTepHble XUMUYECKHE CBOMCTBA a30TCOAEPKAIMX OPraHUYECKUX
COCIMHEHUI: aMUHOB U aMUHOKHUCIIOT
buonornueckn BakHbIE BEIIECTBA: KHUPHI, OSTKH, YTIIEBOIBI
3.8
(MOHOCaxapuIbl, IUCAXAPHIbI, TOTUCAXAPHIBI)
Al1l 3.9 B3anmocBs3b OpraHM4ecKuX COCTUHEHNH.
Bl 1.4.8 Peakunn okMCINTENBHO-BOCCTAHOBUTENBHBIE. KOoppo3us
METaIJIOB U CIIOCOOBI 3aIIUTHI OT Hee
B2 3.3 Kitaccudmkanms opranmueckux Bemiects. Homenknarypa
OpPTaHHYECKHX BEIIECTB (TPUBUAIBHAS U MEXTYHAPOIHAS)
c1 4.3.6 Pacuers! macchl (00beMa, KOJIMYECTBA BELIECTBA) MPOAYKTa

peaKkuunm, €Ciih OAHO U3 BCIICCTB JaHO B BUAC paCTBOpa C
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OHpeﬂeﬂeHHOﬁ MacCOBOM J1oeH PACTBOPCHHOI'O BCIICCTBA

Cc2 4.3.7 Haxoxxaenue MoneKkyIsipHOH (opMyJIbl BellecTBa
OTBETbI U KPUTEPUU OLLEHUBAHUA
BapuaHT 1
Ne Al A2 A3 A4 A5 A6 A7 A8 A9 A10 Al1
oTseT 2 4 3 2 2 1 2 4 3 2 4
Ne B1 B2
Ortser 2351 146
MakcumanbHbI 6ann 2 2
Cc1
CopeprkaHne BepHOro oTBeTa M YKaszaHMA NO OLLEHUBAHMIO ([0NYCKatOTCA UHblE Bannebl

CI)OpMyI'IMpOBI-(M OTBETA, HE UCKaXKatrowue ero CMbICJ'I)

DnemMeHTbl oTBeTa:

1) CocTtaBneHo ypaBHEHME peaKLUMn MarH1sA C pacTBOPOM CEPHOM KUCNOTbI:
Zn + H,SO4 = Hy + ZnS0,
2) PaccuMTaHO KO/IMYecTBO BelllecTBa Bogopoaa: n(H,) = 0,056/22,4=0,0025

(monb)

3) PaccunTaHO, Kakana mMacca CEPHOM KMCIOTbl M3Pacxoa0Banach: No
ypaBHeHuto peakummn n (H,S04) : n(Hz) = 1:1 > m (H,S04)
=0,0025*98=0,245 (r)

4) PaccuuTaHa MaccoBas [0/1f PacTBOpa CEPHOM KUC/OTbI:

w(H2504)=0,245/0,9*100=27,2%

OTBert HpaBMﬂbeIVI M NOAHbIN, BKAKOYAET BCE YKa3aHHbI€ BbllUe 3/1EMEHTbI

B oTeeTe ponyuweHa oLWMnBKa TONIbKO B 4-M 3/1eMeHTe

B oTeeTe gonyuweHa OLWMBKa TONbKO BO 2-M 3/IeMEHTE

B oTeeTe gonyuweHa olwmnbKa KakK BO 2-M, TaK 1 B 3-M 31eMeHTaX, AU TONbKO B 3-M

/1eMeHTe

27




OwmnbKa gonyuieHa B 1-m anemeHTe, NoBAEKLLaA 3a cob60l HeNpaBUIbHOE peLleHmne 0

Cc2

CopepyaHune BEPHOro OTBETa M YKa3aHMA Mo OLEeHMBaHWUIO (40NYyCKaloTcA UHble Bannbl

bOPMYNMPOBKM OTBETA, HE UCKaXKaoLLME ero CMbIC/)

dnemeHTbl OTBeTa:

1) PaccuuTaHO MO/IbHOE COOTHOLLIEHME aTOMOB B Monekyne. Jonyctum
KonnyecTso seuecrsa 100 r. n(O) = 18,39/16=1,15 monb; n(Cl) =

81,61/35,5=2,29 monb > n(0O) : n(Cl) =1:2
2) OnpeaeneHa ¢opmyna okenga Cl,0

OTBET NPaBW/IbHbLIN M NOHbIN, BKAOYAET BCE YKAa3aHHbIE BblLLIE 3/1EMEHTbI 2
B otBeTe gonyueHa owmnbKa TObKO BO 2-M 3/IeMeHTe 1
Owwunbka gonyuweHa B 1-m afiemeHTe, NoB/eKLwan 3a coboi HenpaBUAbHOE pelueHme 0

BapuaHT 2

Neo Al A2 A3 A4 A5 A6 A7 A8 A9 Al10 All
oTBeT 1 1 1 3 2 3 3 4 2 4 3
Neo B1 B2
OTtBeT 5312 123
MakcrMmanbHbI 6ann 2 2
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C1

CopageprKaHune BepHOro OTBETa U YKasaHuA No OLEeHMBaHMIO (A0NYyCKaoTCA UHble
bOpPMYNNPOBKM OTBETA, HE MCKAXKaloLLME ero CMbICA)

Bannobl

dnemeHTbl OTBeTa:

1) CocrtaBneHo ypaBHEHUE peaKkLMu OKCUOA MarHUs C pacTBOPOM a30THOM
kucnotbl: MgO + 2HNOs = H,0 + Mg(NOs),

2) PaccyMTaHO KOJIMYECTBO BeLLecTBa HUTpaTa marHma: n(Mg(NOs),) =
0,74/148=0,005 (moib)

3) PaccunTaHO, Kakaa macca a30THOM KMC/IOTbl M3Pacxo4,0Banach: no
ypaBHeHuto peakumn n (HNOs) : n(Mg(NOs)z) =2:1 > m (HNOs)
=0,0025*63=0,1575 (r)

4) PaccuMTaHa MaccoBas [0/5 PacTBOPa a30THOM KUC/OTbI:
w(HNO3)=0,1575/80*100=0,2%

OTseTt HpaBMﬂbeIVI n I'lOI'IHbIl‘;L BK/IIOYAET BCE YKa3aHHbI€ BbIWE 3/IEMEHTDI

B oTBeTe aonyueHa OLWMOKA TONIbKO B 4-M 3/1eMeHTe

B oTBeTe aonyueHa OLWMBKA TO/IbKO BO 2-M 3/IeMeHTe

B oTBeTe aonyueHa owmnbKa Kak BO 2-M, TaK 1 B 3-M 3/1eMeHTaX, UAU TONIbKO B 3-M
3/1IeMeHTEe

Owwnbka agonyuweHa B 1-m anemeHTe, NOBNEKLIAA 33 coboi HEenpaBuabHOE pelleHne

C2

Co,u,epmaHme BEPHOro OTBE€Ta U YKa3aHWMA No OLEHNUBAHUIO (AOI’lyCKaIOTCﬂ UHblE
(I)OpMyI'IMpOBI-(M OTBETA, HE UCKaXKatrowue ero CMbICJ'I)

Bannbl

DnemMeHTbl oTBeTa:

1) PaccuuTaHa OTHOCUTENIbHAA MONEKYAPHAA Macca BelecTsa Mr(s-
Ba)=23*2=46

2) PaccuMTaHO MONAPHOE COOTHOLIEHWE aTOMOB U BbiBEAEHA MOJIEKYAAPHAA
dopmyna: 46*0,5218/12:46*0,3478/16:46*0,1304/1=2:1:6
MonekynapHaa ¢opmyna CoHgO

OTBert HpaBMﬂbeIVI M NOANHbIN, BKAKOYAET BCE YKa3aHHbI€ BbllUe 3/1EMEHTbI

B oTeeTe ponyuweHa OLWMBKa TONIbKO BO 2-M 3/IeMEHTE

Owwnbka agonyuieHa B 1-m anemeHTe, NOBNEKLLIAA 33 coboii HenpaBu/IbHOE pelleHne

MaKcmmanbHoe KosmdecTso 6annos - 21 (100%)
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19-21 6ann — «5» (6onee 90%)
16-18 6annos - «4» (6onee 75%, meHee 89%)
11-15 6annos - «3» (6bonee 52%, meHee 74%)

0-10 6annoB — «2» (MmeHee 51%)

Hrorosasi KOHTpOJILHAS padoTa
Bapnanr 1
1. CkonBbKO IPOTOHOB, HEUTPOHOB JIEKTPOHOB COJEPKUT KATHOH
23Na+?
2. Kaxko# u3 MeTaiioB, HATpUi WM JIMTUHA, UMEET 00Jiee BhIPAKECHHBIC METAJUTHUYCCKUE
cBoricTBa? OTBET MOSCHUTE.
3. OnpenenuTe TUIT XUMHYECKOHN CBSI3M B MOJIEKYJIE aMMHaKa
4. KakoBa BaJ€EHTHOCTb U CTETIEHb OKHCJIEHUS CEphl B MOJIEKYJIE CEpOBOI0poIa?
5. BemiecTBOM HEMOJIEKYISIPHOTO CTPOCHHUS SIBIISIETCS
a) Kuciopo 0) arieTaT HaTpus B) METaH T') OEH3071
6. Bo3yx 0OBIYHO COAEPIKUT BOJSTHBIE MAphI B KauecTBe MpuMecH. OCyUTh BO3AYX MOXKHO,
MIPOITyCKasi ero yepes
a) pacTBOP CEpHOM KHCIOTHI
0) pacTBOp aMMHaKa
B) TPYOKY C aKTUBUPOBAHHBIM yIJIEM
I') KOHIIECHTPUPOBAHHYIO CEPHYIO KUCIOTY
7. Jlakmyc HE U3MEHUT OKPACKy B pacTBOpe
a) CepHOM KUCIIOTHI
0) TUAPOKCH]IA HATPHS
B) XJIOpUA HATPH
r) cyabdaTa Menu
8. TonbKko OKHCIAHTENEM MOTYT OBITh YaCTHUIIBI
a) F- 6) Cu2+8) O2r) SO2
9. lloBbiuenune koHueHTpauuu BeulecTB HE yBennumBaer CKOpOCTh XMMHUUYECKOW PEaKLIUH,
MIPOTEKAOLIEH
a) MeX Iy ra3000pa3HbIMH BEI[ECTBAMU
0) MeXIy pacTBOpaMU BEIIECTB
B) MEX]Ty TBEP/bIMU BEIIECTBAMU
T') MEX/Iy PaCTBOPOM U TBEPBIM BEIIECTBOM
10. /laBneHue He BAUSET HA COCTOSIHUE XMMUYECKOTO PAaBHOBECHS CIIEAYIOIIEH XUMUUECKOU
peakuuu
a) 2502 + 02 = 2503
0) 3H2 + N2 = 2NH3
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B) CO + CI2 =COCI2
r) H2 + CI12 = 2HCI
11. CpoiicTBa ruapoKcHIa HATPUs HarboJiee OIU3KH K CBOMCTBAM
a) TUJIPOKCHUA 11e3Us
0) THIPOKCH]Ia MATHUS
B) THIPOKCHUJIA METH
I') THIPOKCHJIAa OepHILIUS
12. Ilopo11ok 4epHOro 1BETa Harpeyiu. 3aTeM HaJ €ro MOBEPXHOCTHIO MPOIYCTUIIN BOJIOPO.
[Topomrok mpuoOpesn KpaCHOBATYIO0 OKPACKy. ITOT MOPOIIOK:
a) okcua meau 0) okcup xkenesa (II) B) oxcup xxenesa (I11) r) okcun maraus
13. Mennyro MOHETY OITyCTUJIM Ha HEKOTOPOE BPEMs B PaCTBOP XJIOpHUIA PTYTH, a 3aTeM
BBITAIIJIN, BEICYIIAJIN U B3BECHIIH. Macca MOHETHI
a) YMEHBIIUJIACh
0) yBeIMYMIaCh
B) CHauaja yBeJIMYMIach, 3aT€M YMEHBIINIACh
I') HE U3MEHWJIACh
14. X7op XOpoIo pacTBOPsETCS B BOJHBIX pacTBoOpax mienodeit. [Ipu stom pactBop
MpUOOpETaeT CUIIbHbIE
a) OKHCIIUTEIbHBIE CBONCTBA
0) BOCCTAaHOBUTEILHBIE CBOMCTBA
B) KHCJIOTHBIE CBOICTBA
I') OCHOBHBIE CBOMCTBA
15. Jlns momydeHus rpemydeid cMecu Heo0X0AUMO CMEIIAaTh BOJAOPO U KHCIOPO
a) B paBHBIX 00BEMax
0) B cooTHOMIEHUH 2:1, COOTBETCTBEHHO
B) B COOTHOIIEHUU 1:2, COOTBETCTBEHHO
T') B COOTHOIIIEHUH 2:3, COOTBETCTBEHHO
16. [Inst pacTBOpEHMS CTEKIIA HYKHO B3ATh PaCTBOP
a) HF 6) HCI B) HBrr) HI
17. Ilpu cxxuranuu apeBecuHbl oOpazyercs 30ja. Ee ucnonp3yroT B KauecTBe yno0peHus
a) KajauiHOTO 0) PocopHOTO B) A30THOTO I') KOMILIEKCHOTO
18. Jlns pacTBOpEHUs MEAU HYXKHO B3ATh Pa30aBJICHHYIO KUCIOTY
a) a30THYIO 0) CEpHYIO B) COJISIHYIO T') OpOMOBOJIOPOIHYIO
19. B pacTtBope 1mienouu jierye Apyrux BEIeCTB paCTBOPUTH
a) MesIb 0) ITMHK B) XpOM T') JKEJIe30
20. Kakoli u3 ra3oB Jyyllle Ipyrux pacTBOPUM B Bojie?
a) CO 6) CO2B) NH3r) H2
21. BoaHblil pacTBOp KaKoro BellecTBa Ha3bIBaeTCs GopMaInHOM?
a) CH4 6) NH3 B) CH30Hr) CH20
22. OCHOBHBIM KOMIIOHEHTOM IPUPOTHOTO ra3a sSBJsSeTCs ...
23. BemecTtBo, nMeroniee Harboee BbIpaykeHHbIE KUCIOTHBIE CBOMCTBA
a) 9TaHoJ 0) MeTaHoa B) ()EHOI T') IPOTaHOT
24. B pesynbTaTe peakiuu cepeOpsHOTo 3epKalia yKCYCHBIN ambAeTH MPEeBPaIlaeTcs B ...
25. Haubonee kaqopuilHBIMU KOMIIOHEHTaMU MU SBISTFOTCS
a) )KUPBIO) OCNIKH B) YIJI€BOJIBI I') BATAMUHBI
26. AMHUHOKHCTIOTHI OOBETUHSIOTCS B MOJIEKYIIbI OesKa myTeM oOpa3oBaHUs METTHIHOM CBSI3U.
[lenTuaHast cBA3b UMEET CIEYIOLIEE CTPOCHHE
a) -NH2-O- 6) -NH-CO- B) -NO-CH2- r) -CH2-NO-
27. TednoH noyry4aroT MoJMMepU3alei BenecTBa, MMEIOIIEro CIeayIOyo GopMyTy
a) CF2=CF2 6) CHF=CF2 B) CHF=CHF r) CH2=CHF
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Bapwnanr 2
1. CkoJBbKO IPOTOHOB, HEUTPOHOB, JIEKTPOHOB COJIEPKUT KATHOH
24Mg2+?
2. Kakoii u3 HeMeTaoB, XJIOp WIH cepa, UMeeT 0osiee BhIpaKEHHbIE HEMETAIIINUECKHE
cBoricTtBa? OTBET MOSCHUTE.
3. Onpenenure TUN XUMHYECKOM CBSI3M B MOJIEKYJIE a30Ta
4. KakoBa BaJICHTHOCTb U CTEIIEHb OKHUCJIEHUS a30Ta B MOJIEKYJIE aMMHaKa?
5. BemecTBOM HEMOJIEKYIISIPHOTO CTPOCHHUS SIBIISIETCS
a) Kuciopoa 0) ykcycHasi KHCJIOTa B) METaH T') Cylb(ua HaTpus
6. st ocymieHust HeTH MOKHO HCIIOTH30BATh
a) pacTBOP CEpHOM KHCIOTHI
0) pacTBOp aMMHaKa
B) TPYOKY C aKTUBUPOBAHHBIM yIJIEM
r) okcua pochopa (V)
7. Metunopamx HE u3ameHuT okpacky B pacTBOpe
a) CEpHOM KUCIIOTHI 0) TUAPOKCHIA HATPUSL B) HUTpATa HATPHUS
r) cyabdaTa Menu
8. TonbKo BOCCTAaHOBHUTENIEM MOTYT OBITh YACTHIIBI
a) Cl- 6) Cu2+8) O2r) SO2
9. INonmwxkenue koHLeHTpalmu BeuecTB HE ymMeHbI1aeT CkOpocTh XUMUYECKOU peakiuy,
MPOTEKAIOIIEH
a) MeX Iy ra3000pa3HbIMH BEIIECTBAMU
0) MeX Iy pacTBOpaMU BEIIECTB
B) MEX]Iy TBEPbIMU BEIIECTBAMU
T') MEX/Iy paCTBOPOM M TBEPABIM BEIIECTBOM
10. INoBbllIeHHE JaBIEHUS CIOCOOCTBYET CMEIICHUIO PABHOBECHUSI XUMUYECKOM PEaKIliu B
CTOPOHY UCXO/IHBIX BEIIECTB
a) 2502 + 02 = 2S036) 3H2 + N2 = 2NH3
B) CO+CI2=COCI2T) C+ CO2=2CO
11. CpoiicTBa rupoKcHIa KaIblUsS Hauboaee OIM3KU K CBOMCTBaM
a) TUAPOKCH/IA Kene3a 0) TUAPOKUIA CTPOHIIUS
B) TUJPOKCHJIA MEJIUT ) THAPOKCHIA OSPUILITHUS



12. ITpu BoCcCTaHOBIEHUM MTOPOIIKA 3€JIEHOTO 1IBETa KOKCOM IIPH BBICOKOM TeMIieparype
[IOJIy4aeTCsl METAJLI, UCIIOJIb3YEMBIN JIJI1 aHTUKOPPO3UIMHON 3aIUTHI U YIy4YIlIEHNs BHEIIHETO
BH/JIA CTANILHBIX U3EIUNA. ITOT MOPOIIOK —

a) okcua xpoma (II1)6) okcua xenesza (I1) B) oxcua xxenesa (II1)
') OKCUJ MarHust
13. XKene3Hblil rBO3/Ib OMYCTUIIM HA HEKOTOPOE BPEMS B pacTBOp Cysb(ara MeIu, a 3aTeM
BBITAIIWJIN, BEICYIIVIIA U B3BECHIIM. Macca TBO3/s

a) yMEHBIIUJIAch 0) yBEJIMUMUIIACh B) CHaYala YBEJIMYWIACh, 3aTEM YMEHBIIIMIIACh T) HE
MU3MEHUIIACh
14. Oxcup yraepona (II) ucnonesyercs B METaulypruu, IOTOMY YTO OH

a) IPOSIBIISIET BOCCTAHOBUTEIHHBIE CBOHCTBA

0) MPOSIBISIET OKUCITUTEIIbHBIE CBOMCTBA

B) SIBJIIETCS HE COJICOOPA3YIOIINM OKCHIOM

') TOPUT
15. Tlpoman pearupyeT ¢ KUCIOPOJIOM B 0ObEMHOM COOTHOIIIEHUU

a)1:16)1:2B) 1:3 1) 1:5
16. HauOounee cnabas kucnora

a) HF 6) HCIg) HBrr) HI
17. bnaropoanblii Ta3, KOTOPHI BriepBhie ObLT 00HapYxeH Ha CosHIle
a) renuii 6) HEOH B) aproH I') pajJIoH
18. B anmapare Kunmna /1151 oJiydeHHst BOAOPOA PeaKUeld ¢ HIMHKOM PEKOMEHIyEeTCS
UCI0JIb30BATh KUCIIOTY

a) a30THYIO 0) CEpHYIO B) XJIOPOBOJAOPOIHYIOT) OPOMOBOIOPOAHYIO
19. B pacTBOpE CONSTHON KUCIOTHI MOKHO PAaCTBOPUTH

a) Menb 0) pTYTh B) XpOM T) cepedpo
20. BemiecTBo, pearupyroriee ¢ aMMHUaKOM MPU OOBIYHBIX YCIOBHUAX

a) CO 0) CO2 B) CH4r) HCI
21. BopaHbIil paCTBOP KaKOTO BEIIECTBA SIBISETCS KUCIOTOM?

a) CH4 6) CH202 B) CH30H r) CH20
22. TTpoMbIIIUIEHHBIA TIPOLIECC pacmaja yYrieBOJIOpOJOB HePTH Ha OoJjiee MeEIKue
(bparMeHThl Ha3bIBACTCH. ..
23. BemecTBo, NMEIOIIeEe HAMMEHEE BHIPAYKEHHBIE KUCIOTHBIE CBOMCTBA

a) 3TaHoj 0) MeTaHOJI B) ()EHOJIT) TIPOMAHOT
24. MonsipHas Macca OpraHHYecKOro mpoJyKTa peakiMi MarHus ¢ yKCyCHOU KHCIIOTON paBHa..
25. JlucaxapuaoM siBISETCS
a) riroko3a 0) pubo3a B) PpyKTo3a r) caxaposa
26. B cocraB aMMHOKHCIIOT HE BXOIUT CIACAYIOIINI XUMUYECKHUM 27IeMEHT

a)O 6)NB)Pr)S
27. MonekynsipHasi Macca MOHOMEpPa, He0OXOJUMOTO IS TTOTy4EHHUsI U30ITPEHOBOTOKAyUyKa,
paBHa:a) 540) 58 B) 62 1) 68
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OTBEThI

Ne

BapuaHT 1

Ne BapmanT 2

1.

MPOTOHOB -11, HEHTpOHOB — 12,

aneKTpoHoB - 10

MPOTOHOB — 12, HEHTpOHOB — 12,
31eKTpOoHOB - 10

2.HaTpuH, TaK KaK CBSI3b BaJIEHTHOTO
AJIEKTPOHA C SIIPOM cliabee

XJIOp, TaK KaK pacrioyiokeH
B TIEPUO/JIE TIpaBee

3.

KOBAJICHTHAaJ IOJIApHas

KOBAJICHTHAas HEIIOJIsIpHAasd

4.

BasieHTHOCTH — (II), cTenenp okuc-

neaus — (-2)

BasieHTHOCTH — (III), cTenens okuc-
nenuns — (-3)

566.r7.88 6 9.8 10.T [TBABTI"

11. a 12. a 13. 6 14. a 15. © BABAT'AABBI'b
16. a 17. a 18. a 19. 6 20. B 21. 1

22. MeTaH KPEKHUHT

23. B r

24. YyKCYCHYIO KUCJOTY 142 r/monb

25. a r

26. 6 B

27. a r
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Tecruposanne«Cmpoenue amomay
Bapuant -1
Yucno NpoTOHOB, HEHTPOHOB IS M30Toma > Mn:

a) 55p, 25n, 55¢é 0) 25p, 55n, 25¢

B) 25p, 30m, 25 & r) 55p, 25n, 25 &

O611ee YnCIIo MEKTPOHOB y HOHA XpoMma >2Cr3*

a)21; 0) 24, B) 27, r) 52

Bocemb 371eKTpOHOB Ha BHEIITHEM JICKTPOHHOM CJIOC UMEET:

a)S; 0) Si; B) O7; r) Ne*

ATOM, KaKOTO 3JIEMEHTA UMEeT dIeKTPOHHYI0 KoHdHTyparmio 1s22522p®3s23pP4st?
a) K; 0)Ca; B) Ba ; r)Na

Bribepure anekTpoHHyI0 popmyity, cooTBeTcTBYIOIIYI0 d -3mementy IV mepuona:
a) 1s22s22p°3s23p° 3d °4s? 0) 15225%2p°3s23p°®4s23d1%4p?

B) 15225%2p%3s23p°4s? r) 1522522p°3523pP4s2301%4p55s24 !

Bri6epuTte 31eKTpOHHYIO POPMYITY, COOTBETCTBYIOIIYIO XMMHUECKOMY SJIEMEHTY,
oOpa3ymoiieMy BbIcIuil okcug coctaBa RoO7:

a) 1s22s22p°3st 6) 15225%2p°3s23p°3d °4S?

B) 15225%2p° r) 1s22522p®3s23pb4s24p?

Uwucno BaleHTHBIX SJIEKTPOHOB y aTOMa CTPOHITHUS:
a) 1; 0) 2, B) 3; r) 10

W3 npuBenennbix anemMeHToB [V mepuona Hanbosee pKko BhIPAXKEHHbBIE METAITMYECKHE
CBOMCTBA MIMEET:
a) Zn; o) Cr, B) K; r) Cu

HaunGonpmmm CXO0ACTBOM (I)I/ISI/ILICCKI/IX 1 XMMHYECKHX CBOMCTB OGJ’I&,[[B.IOT IMMPOCTBLIC BCIICCTBA,
O6pa3OBaHHBIC XUMHWYCCKHMHU SJICMCHTAMMU
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a)LiuS; 6) Cau Zn, B) F u Cl; r) Nau Cl

Xapakrep okcuioB B psagy P20s - SiOz - Al2O3 - MgO  u3MeHsieTcs:
a) OT OCHOBHOTO K KHCIIOTHOMY; 0) OT KHUCIIOTHOTO K OCHOBHOMY;
B)OT OCHOBHOTO K aM()OTEpHOMY; ') OT aM(POTEPHOTO K KUCIIOTHOMY

11. Kako#i psiz 211eMEHTOB MPECTABIICH B MOPSIKE BO3pACTAHHsI aTOMHOTO pPajiyca:
a) 0, S, Se, Te 6)C,N,O,F
B) Na, Mg, Al, Si r)l,Br,Cl F

12. 3anummre 31eKTpOHHbIE (POPMYJIbl BHEIIHUX AJIEKTPOHHBIX CIOEB JUISl CIAEAYIOIINX
woHoB: Mn**, S%, Cu*.
13. OnpenenuTe CTEIIEHb OKUCICHUS AIIEMEHTOB B clieyronux coenquuenusx: Ho0z, KoCr.07,
HCIO4, HNO3, Fe(OH)s.

Bapwuant — 2

1. SIapo atoma kpunrona-80, 8°Kr comepxur:

a) 80p u 36n 0)36puddeé
B) 36p u 80n r) 36p u 44n

2. Kakast gactuiia uMeet 00JIbIIie MPOTOHOB, YeM JIEKTPOHOB?
a) aToOM HaTpus 0) cynbbua-uoH

B) aTOM CEPBI T') HOH HaTpHs

3. DNEeKTPOHHYIO KOHPUTYpalHio 6JaropoTHOTO Ta3a UMEET UOH:
a) Te?; 6) Ag*, B)Fe?"; r) Cr¥*

4. AToM, KaKoTo 3JIEMEHTa B HEBO30Y)KJICHHOM COCTOSTHUM MMEET DJICKTPOHHYIO KOH(PUTYPALIHIO
1522522p%3s23p®3d104s24p3?
a) P; 6) As, 8) Si; r) Ge

5. BeiOepuTe 21eKTpOHHYIO (OpMYTy, cCOOTBETCTBYIOMIYIO d - smementy IV mepuona:
a) 1522522p®3s23p°® 3d%4s24pP4d®5s?  6) 1522522p®3s23pf3diP4s24p®
B) 15225%2p%3s23p°4s%4p? r) 1s?2s22p*

6. BHCKTpOHHaﬂ CI)OpMyJIa BHCHIHCTO 3JICKTPOHHOT'O CJIOA aTOMA XMMHUYCCKOTI'O 2JICMCHTA
...3s23p* . Bribepute hopmy1y rHAPOKCHIA, B KOTOPOH XMMUUECKHIA SIEMEHT HPOSBISET
BBICIIYIO CTCIICHb OKHUCJICHUS:

a) H2RPs; 6) R(OH)s, B) RO3; r) H2RO4

7. Kakoe 4rcio BaJIeHTHBIX 3JIEKTPOHOB UMEET aTOM Xpoma?
a) l; 0) 2, B) 4; r) 6

8. U3 npuBeneHHbIX HIKE 31eMeHToB |l nmepuona Haubonee sipko BeIpaKeHHbIE

HEMETAJUTMIECKUE CBOWCTBA HMEET:
a) Al 0) S, B) Si; r) Cl

9. Haumbonee CXOHBIMA XUMHUYECKUMHU CBOMCTBAMH 0013 Iak0T:
a) Cau Si, 0) Pbu Ag, B) Clu Ar; r)PuAs
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10. XapakTep BBICIINX THAPOKCHIOB, 00Opa30BAHHBIX 3JI€MEHTAMH TJIABHOW MO PYIIIIHI C
YBEIMUYEHUEM IMOPSAIKOBOIO HOMEPA B MEPHOE, U3MEHSIETCS:

a) OT KUCJIOTHOTO K OCHOBHOMY; 0) OT OCHOBHOT'O K KHCJIOTHOMY;

B) OT aM(OTEPHOTO K KUCIOTHOMY ') OT OCHOBHOTO K aM(OTEpHOMY;

11. Kakoii psst 271eMEHTOB MPECTABIIEH B MOPSIKE YMEHBIIICHHUSI aTOMHOTO pajiyca:

a) Cl, S, Al, Na 6)B,C,N,F
B) B, Al, Ga, In r) F, Cl, Br, |
12. 3anumuTe 31eKTpoHHbIE (JOPMYJIbl BHEIIHUX IEKTPOHHBIX CJIOEB JUIS CIEYIOLIUX

wonog: Cr¥*, CI, Pb?*.

13. Ompenenute cTeneHbh OKUCIEHHS AJIEMEHTOB B cienyromux coequaenusx: HMnO4, KHCOs,
K202, H3PO4, Cr(OH)s.
TectupoBanue
«Xumuueckue peaxyuuy
Bapnanr 1
YACTD A. TecroBble 3aaHus ¢ BHIODOPOM OTBETA U HA COOTBETCTBUE
1. XapakrepucTHKa peakiiu, ypaBaenue kortopoit 4Fe + 6H20 + 30, = 4Fe(OH)s:
A. Coenunenusi, OBP, obpaTtumas.
b. 3amemenus, OBP, HeoOpaTumasi.
B. Coenunenus, OBP, neobpaTumas.
I'. OGmena, e OBP, HeoOpaTtumast.
2. Kakas macca yriisg BCTyHaeT B peakuio, TEPMOXUMUYECKOE YPaBHEHNE KOTOPOH
C + 02 =C02 + 402 x/Ix, ecnu npu 3ToM BbiaensieTcs 1608 k/[x TenmoTei?
A.48T. b. 48 . B. 120r. I'.240r.
3. XapakTepuCcTHKa pEaKIUH, YpPABHEHUE KOTOPOU
AICI
CH3-CH,-CHy-CHy — CHy-CH-CHg

CHs
A. JleruapupoBaHusi, TOMOTeHHasl, KaTaTuTHYECKasl.
b. N3omepu3anum, roMOTeHHas, KaTaTUTUYECKasl.
B. [lonumepusanusi, rereporeHHas, KaTaluTHYecKasl.
I'. [Ipucoenuuenus, rereporeHHas, KaTalTuTH4YecKasl.
4. OKHUCIUTENb B pEaKMy CUHTE3a aMMHAaKa, YpaBHEHHUE KOTOPO
N2 + 3H2 <> 2NH3 + Q:
A NC. b. H°. B.H™. I. N
5. I1pu noseimiennu tremieparypsl Ha 30 °C (TemnepaTypHblit KodhGUIUEHT ¥ = 3) CKOPOCTh
peaKIuu yBeTUIUTCS:
A. B 3 paza. B. B 27 pas.
b. B 9 pas. I'. B 81 pas.
6. ®akTopbI, MO3BOJISAIOIINE CMECTUTh XMMUYECKOE PAaBHOBECHE PEAKIIUH, YPaBHEHNUE KOTOPOM
CaO + CO2 «» CaCOs + Q, B cropoHy 00pa30BaHus MPOJIYKTa PEAKLIUU:
A. TloBbIIIIeHHS TEMITEPATYPHI U TaBICHUSL.
b. ITonmxkenue TemnepaTypsl U JaBJICHUS.
B. [loHmwxkeHue TemmnepaTypsl U OBBIIICHUE JaBICHUS.
I'. [ToBeImIEHUE TEMITEPATYPHI U TIOHUKEHUE TABICHHUS.

YACTD b. 3aganus co cBoOOIHBIM OTBETOM
7. CoctaBbTe ypaBHEHHE pEaKIMU TOPeHUsl BOAOpoaa. [laiiTe MOJHYIO XapaKTepUCTUKY TaHHOU
XMUMHYECKON peaKIny M0 BCEM M3YYEHHBIM KIACCU(PUKAMOHHBIM TPU3HAKAM.
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8. B Kakyro CTOpOHY CMECTUTCS XMMHUECKOE PABHOBECHUE B PEAKIIMH, YPABHEHUE KOTOPOI
C2H4 + H2 ———— C2H6 +Q

B ClIy4ae:

A. IloBbImieHUs 1aBICHUS?

b. YMenbiienus remneparypst?

B. YBennuenus konnentparmu C2Ha?

I'. [Ipumenenue karanuzaropa?

JlaiiTe 000CHOBaHHBIN OTBET.

9. Uemy paBHa ckopocTh xumudeckoit peakiuun Mg + 2HCI = MgCl, + H:

IIpHU YMEHBIIEHNH KOHIEHTPAIUU KUCIOTHI 3a Kaxabie 10 ¢ va 0,04 Mmonn/n?

Bapuanr 2
YACTD A. TecroBble 3a1anus ¢ BHIOOPOM OTBETA M HA COOTHECEHUE
1. XapakTrepucTika peakiuy, ypaBHEHHE KOTOPO
2 KCIO3=2KCl + 30, 1:
A. Peakius 3amemenusi, OBP, o6patumast.
b. Peakums pasznoxenusi, OBP, HeoOpatumast.
B. Peakuus paznoxenus , He OBP, HeoOparumast.
I'. Peakumst oomena, He OBP, HeoOpatumast.
2. Kakoe KOJIM4eCTBO TETUIOTHI BBIJEISIETCS TIPH B3aUMOJEHCTBUY 5,6 11 Bojtopoa (H.y.) ¢
U30BITKOM XJIopa (TepMoxumuyeckoe ypaBuenue: Ho + Clo=2HCI + 92,3 k/1x)?
A. 23 x/[Ix. b. 23x/Ix. B. 46 x/Ix. TI'. 230 k/[x.
3. XapakTepHuCcTUKa PEAKIIUH, YpPaBHEHUE KOTOPOH

CHy-CH,-CHy— it CH,=CH-CH; + H,
A. [leruapupoBaHusi, TOMOT€HHAs, KaTaluTHUYECKasl.

b. 'mapaTtanuu, roMOreHHasi, KaTaIuTHYECKas.

B. I'mapupoBanus, reTeporeHHasi, KaTaIunTHYeCKas.

I'. Jerunparanuu, KaTaauTH4ecKasi, TOMOTE€HHas.
4. BoccTaHOBUTEIb B PEAKLIMM , YPABHEHHUE KOTOPOU

2CO+02 = < 2C0O02+Q:

A. C*, B. C*™ B. O°. r.0%2
5. Jlns yBenmu4YeHUs1 CKOPOCTH XUMUYECKON peakiuy B 64 pasa (TeMrepaTypHblii KOAhOUITHESHT Y
= 2) HaJI0 MOBBICUTH TEMIIEPATYPY:

A.Ha30 °C. B. Ha 50 °C.

b. Ha 40 °C. I'. Ha 60 °C.

6. @aKTOpPHI, O3BOJISAIOIINE CMECTUTh XUMHUECKOE PABHOBECHE PEAKIIMH, YPABHEHUE KOTOPOU

2NO + 02 «» 2NO2 + Q,
B CTOPOHY 00pa30BaHUs MPOIYKTA PEAKIINH:
A. IloBbIIeHUs: TEMOEPATYPHI U TABIICHUS.
b. [lonmxxeHue Temreparypsl U 1aBICHUS.
B. Ilonmxenue TeMiiepaTypsl U MOBBILIECHUE JABIICHHUS.
I'. IloBeIIEHKE TEeMIIEPATyphI U IOHUKEHUE JABJICHHUS.
YACTD Bb. 3aganus co cBOOOIHBEIM OTBETOM

7. CocTaBbTe ypaBHEHHE PEAKIIMHU B3aMMOJICUCTBUS MarHus ¢ COJISIHOM KucnoTou. Jlaiite

MOJIHYIO XapaKTEPUCTUKY JAaHHOU peaklMU M0 BCEM U3YYEHHBIM MPU3HAKAM.

8. B Kakyio CTOPOHY CMECTUTCSI XUMHUYECKOE PaBHOBECUE PEAKIUHU, YPAaBHEHUE KOTOPOM

2CO + O, == 2CO0, + Q

B cityuae:
A. IloBblieHMs TEMIIEPATYPHI?
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b. Ymenbiienus napnenus?

B. YBenuuenus xonunentpauu O2?

I'. Ilpumenenue karanuzaropa?

JlaiiTe 000CHOBaHHBIN OTBET.

9. Uemy paBHA CKOPOCTh XUMHUECKOM PEAKLINH, YpaBHEHHE KOTOPOI

CuO + H2S04 = CuSO4 + H20

IIPU yMEHbIIIEHUE KOHIIEHTPAIMK KUCIOTHI 32 Kaxabie 10 ¢ va 0,03 monn/n?

IIpakTnuyeckune padoThI:

[Tpaktuyeckas padora Nel

«llonyuenue, cobupanue u pacnosnasanue 2a308.

ens pabotel: HayunThcs mostyuaTh, COOMpaTh U pacrio3HaBaTh rasbl. [[poBOIUTH OIBITHI,
XapaKTepHU3yIOIINe CBONCTBA IaHHOTO ra3a.

Bapmuanr - 1

1. [Tonyuenue, cobupanue u pacro3HaBaHUE BOJOPO/A.

B npoOupky nomecTure ABe rpaHyibl U npuieite B Hee 1 — 2 M1 CONISIHOM KUCIOTHL. YTO
Habmogaere? HanummTe ypaBHEHNE PEAKIIUH.

Haxkpotite Bamry mpoOupKy nmpoOupKoii 00JIBIIEro [uaMeTpa, HEMHOTO 3aX0/is 3a Kpail MEHBIIIEeH
npoOupku. Yepes 1 — 2 MUHYTHI HOJHUMUTE OOJIBIIYIO TPOOUPKY BBEPX U, HE MIEpEBOPAUNBAs
ee, MoJHECUTE K IUIaMEeHU cnupTOBKU. UTo HabmonaeTcss? UTo MOKHO cKa3aTh O YUCTOTE
cobpanHoro Bamu Bojiopoaa? [louemy Bogopoa cobupanu B mepeBEepHYTYIO TPOOUPKY?

2. Ilonyuenue, coObupanue 1 pacro3HaBaHUE aMMHaKa.

B npo6upky npuseiite 1 — 2 mMi1 pacTBopa XJIOpHIa aMMOHHS, a 3aTEM TaKO# ke 00beM pacTBopa
eI04Yr. 3aKpenuTe MpOOUPKY B JIepKaTesie U OCTOPOIKHO HarpelTe Ha MJIaMeHu Topenku. YTto
HaOmogaeTcs? 3anuImnTe ypaBHEHUE PEAKIIUK B MOJIEKYJIIPHON U MOHHOH (opMax.

[TogHecuTe K OTBEPCTHIO MPOOUPKU BIAXKHYIO YHUBEPCAIbHYIO HHAUKATOPHYIO OyMaxky. UTto
Habmogaetcsi? OCTOPOKHO MOHIOXAWTE BBIJEIONMCS ra3. Yto omrymaere?

Bapuanr — 2

1. [Tonyuenue, coOupanue u pacro3HaBaHUE KUCIOPOIA.

B npo6upky oo6semom 20 mut ipuiieiite 5 — 7 Mi1 pacTBOpa nepokcuaa Bojgoposaa. [loarorospre
TJICIONIYIO JIYYHHKY (IIOJI0KTUTE €€ U, KOTJ]a OHA 3aTOPUTCS, B3MaXaMH PYKHU IIOTACUTe).
[Tognecute kK mpobUpKe ¢ NEPOKCUIOM BOAOPOIa, Kya MPeABAPUTEIHHO HACKIIIBTE HEMHOTO (Ha
KOHYHMKeE 1mmaresisi) okcuaa mapranna (IV). Uro Habmrogaere? 3anumure ypaBHCHUE PEaKIUH.
2. Ilonyuenue, coOupanue 1 pacro3HaBaHUE YTIIEKUCIOTO rasa.

B npo6upky o6beMom 20 M1 TOMECTUTE KyCOUEeK MpaMopa U MpUJIeiTe pacTBOp YKCYCHOU
kucnotel. Uto Habmogaere? Uepe3 1 — 2 MUHYTBI BHECUTE B BEPXHIOIO YaCTh MPOOUPKHU
ropsuryto gydrny. Yto Habmonaetcs? 3anuinTe ypaBHEHUE PeaKlUyd B MOJICKYIIAPHOU U
HOHHOU (hopmax.

B npoOupky Hanelte 1 — 2 MJ1 mpo3pavyHOTo pacTBOpa U3BECTKOBOM BObI. Mconb3ys YUCTYIO
CTEKJISIHHYIO TPYOOUKY, OCTOPOKHO MPOJIyBaiiTe Yepe3 pacTBOP BBIIBIXaEMbIii BAMU BO3AyX. UTO
HabmroaeTe? 3anuInTe ypaBHEHUE peakui B MOJIEKYISIPHOM U MOHHON (opMmax.
ITpakTtnyeckas padora Ne2
«MneHTuuKanys HeOPraHMYeCKUX COSTUHEHUIN».

Lenpb paboTtel: OnpeneneHre Ka4eCTBEHHOIO COCTaBa HEOPTaHUYECKUX BEIIECTB, pPaClIO3HABaHUE
BBIJIAHHBIX BEIIECTB C IOMOIBIO KaUECTBEHHBIX PEAKLIUH.

1. B Tpex mpobupkax AaHbl BOJAHbBIE PACTBOPHI CIEAYIOUINX BEIIECTB: Cyab(puaa HATPus,
xnopua xenesa (1) u ceproii kucnoTsl. ONBITHEIM yTEM ONpPEIETUTE, KaKue BEeIeCTBa
HaXOJATCS B KaKJ0U 13 npoOoupok. CocTaBbTe ypaBHEHUS COOTBETCTBYIOIIMX pEaKIUil B
MOJIEKYJISIPHOM, ITIOJTHOM M COKpAIlleHHOM MOHHOM BHJIE.

Pesynbratsl paboThl 0popMuTe B BUJE TaOIUIIbL:

| PeaxTuBbI | H2SO4 | Na.S | FeCl3
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Noeni/nn

1.

NaOH

2.

FeSO4

YpaBHEHHsI COOTBETCTBYIOLIUX PEAKIIMIA:

Bapwuanr - 2
1. B Tpex mpoOupKkax AaHbl BOJAHBIE PACTBOPHI CIEAYIONINX BEIIECTB: Cylb(dara Kalus, XJI0puaa

aMMOHUSA U KapOoHaTa HaTpus. ONBITHBIM ITyTEM OTIPEICIUTE, KAKUE BEIIECTBA HAXOATCS B
K104 U3 mpoOupok. CocTaBbTe ypaBHEHUSI COOTBETCTBYIOIINX PEAKIIUNA B MOJICKYIISIPHOM,
MOJTHOM U COKpAIIEHHOM MOHHOM BH/IE.

Pesynbrarel paboTel 0hopMuTE B BUJIEC TAOJIUIIBL:

PeaxTuBbl NH,4CI Na,CO3 K2SO4
Nern/mt
1. CuSOq4
2. BaCl,

YpaBHEHHs COOTBETCTBYIOLIUX PEAKIIMIA:
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