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1. IHacnopt GoHAA OLIEHOYHBIX CPEICTB.

B pesynpraTe OCBOEHUSI Yy4E€OHOW AUCHUIUIMHBI XHUMHH CTYIEHT  JOJIKEH
obmagats pexycmotpeHHabiMu PI'OC nmo cnenmanbrocTr CIIO 23.02.06 Texaudeckas
AKCIUTyaTalusl MOJBHKHOTO COCTaBa JKEJE3HBIX JOpPOT CIEAYIOIIMMUA YMEHUSIMU,
3HAHHUSIMHU, KOTOpble (HOpMUPYIOT TPO(EeCCHOHATBHYI0 KOMIECTCHIINIO, W OOIIMMH

KOMIICTCHIIUSAMM

V1. HaszpiBaTh u3y4YEeHHBIE BeEIIECTBA IO TPUBUAIBHOM WM MEXIYHAPOIHON

HOMEHKJIAType.

V2. Onpenensats BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKUX 3JIEMEHTOB, THII
XUMHYECKOW CBSI3M B COCIMHEHUSIX, 3aps]l MOHA, TUIl KPUCTALIMYECKOW PEIIETKH,
XapakTep Cpelbl B BOJAHBIX PacTBOpaxX, OKHUCIUTEIb W BOCCTAHOBUTEIb, HAIPABJICHUE
CMEILICHUS] PABHOBECHS IOJI BJIMSHUEM PA3JIUYHBIX (PAKTOPOB, MU30MEPHI M TOMOJIOTH,
MPUHAAJICKHOCTh BEIIECTB K Pa3HbIM KJIacCaM OPraHMYECKMX M HEOPraHUYEeCKHUX

COG,Z[HHGHHﬁ, THIIBI peaKHI/Iﬁ B HGOpFaHH‘leCKOﬁ )51 OpFaHHHGCKOﬁ XUMUHU.

V3. Xapaktepu3oBaTh 3JIEMEHTHI MO TMOJOKEHUID B TMEPUOJIMYECKON CHCTEME XHUM.
snemenToB  J[.MI. MennaeneeBa;, oOImue CBOHCTBA  METaUIOB, HEMETAILIOB
HEOPraHUYECKUX M OPraHUYECKUX COEJAMHEHU; CTPOCHHE U CBOMCTBA OPraHUYECKHUX

COEIMHEHUHN.

3HaTh:

Ba)KHelllIMe XUMHYeCKHe MOHSTUS: BEIIECTBO, XUMUYECKUN DJIEMEHT, aToM,
MOJIEKYJIa, Macca aTOMOB W MOJIEKYJI, MOH, PaJUKaN, aJZIOTPONHS, HYKIUIbI U
U30TOMBI,  aTOMHBIE  S-, p-,  d-opOuTamu,  XUMHYECKas  CBS3b,
ANEKTPOOTPHUIIATEIILHOCTh, BAJICHTHOCTh, CTETNIEHb OKHUCJICHHS, THOPUIU3AIIMS
opOuTanei, MpPOCTPaHCTBEHHOE CTPOCHHE MOJICKYJ, MOJb, MOJISIpHas Macca,
MOJISIPHBIH  00BbEM Ta3000pa3HBIX BEIECTB, BEIIECTBA MOJCKYJISPHOTO W
HEMOJICKYJIIPHOTO  CTPOCHHUS, KOMIUICKCHBIC COCAMHCHHS, JIMCIICPCHBIC
CUCTEMbI, HUCTUHHBIE PAaCTBOPBI, AJICKTPOIUTHYCCKAS JUCCOIHMAINS, KUCIOTHO-
OCHOBHBIC pEaKIUM B BOJHBIX pPacTBOpax, THUIAPOJU3, OKHCICHUE W
BOCCTAaHOBJICHHE, OJJICKTPOJIM3, CKOPOCTh XUMHYECKOH pEeaKIMh, MEXaHU3M
peakimu, Karajau3, TeIioBOM Jh(exT peakmuu, OIHTAIBNUS, TEIUIOTa
oOpa3oBaHusl, DHTPOMNUS, XMMHUYECKOE pPaBHOBECHE, KOHCTAHTAa PaBHOBECHS,
YIACPOIHBIN CKeneT, (YHKIMOHAIbHAS TPYyMIa, TOMOJIOTHS, CTPYKTYpHas M
MIPOCTPAHCTBEHHAS] HM30MEPHS, WHAYKTHBHBIM ¥ ME30MEpHBIA 3(PGeKTHl,
ANEKTPOPWII, HYKICO(PHII, OCHOBHBIC THUIIBI PEAKIM B HEOPTaHUYECKOW U
OpPraHMYECKON XUMUHU;



OCHOBHbIE 3aKOHbI XHMMMH: 33aKOH COXPAaHEHMsS MacChl BEILECTB, 3aKOH
MOCTOSIHCTBA cocTaBa Bewects, llepmommueckuii 3akon [[.M. Menneneena,
3akoH ['ecca, 3akoH ABoraapo;

OCHOBHbIE TeOpHMHM XHMMMH; CTPOCHHMS aTOMa, XUMHUYECKOH  CBS3H,
ANEKTPOTUTHICCKON THUCCOIUAIINN, COJIeH KHUCIOT M OCHOBAaHUW, CTPOCHUS
OpraHUYEeCKUX W HEOPraHUYECKUX COCAMHEHHH  (BKJIIOYAs CTEPEOXUMHIO),
XUMHUYECKYI0 KHHETUKY U XUMUYECKYIO TEPMOJIMHAMUKY;

KJIacCM(PUKAIUI0O W HOMEHKJATYPY HEOPraHWYECKHMX U OPTraHUYCCKUX
COCJIMHCHMH;

Ba)KHelllIMe BellecTBA W MaTepHaJbl: BAKHEUIHME METAJUIbl M CIUIaBbI;
CepHasi, COJISTHAs, a30THAsI M YKCYCHAs KHUCIIOTHI, OJarOpOIHBIE Ta3bl, BOJOPO/I,
KHUCIIOPOJ, TaJOreHbl, IIEJIOYHbIE METAJUIbl; OCHOBHBIC, KHUCJIOTHBIE H
aMm(pOTEepHBIC OKCUIBI U TUIPOKCHUIBI, IIETO0UN, YIJIICKUCIBIA U yrapHBIA Ta3bl,
CEPHUCTHIN Ta3, aMMHaK, BOJIa, TPUPOIHBINA a3, METaH, dTaH, ITHJICH, alleTHUJICH,
XJIOPUJ HATpusi, KapOOHAT W THAPOKApOOHAT HaTpusi, kapOoHaT W docdar
Kaiblusi, OCH30J, METAaHOJI M JTaHOJ, CJOXKHBIE J(UPBI, JXKUPBI, MbLIA,
MOHOcaxapu bl (TJII0K03a), AUcaxapuabl (caxaposa), moucaxapuabl (Kpaxman u
EJUTI0JI03a), AaHUJIMH, aMUHOKHUCIIOTHI, O€ITKHU, UCKYCCTBEHHBIE U CHHTETUYECKHE
BOJIOKHA, Kay4IyKH, TIJIACTMACCHI;

BJIMSTHUE XMMUYECKUX BEIIECTB HA OPTaHU3MBI;

O0e3omacHoe oOpanleHuMe ¢ TOPIOYMMH U TOKCUYHBIMM BEHIECTBAMU H
71a60paTOPHBIM 000PYAOBAHUEM;

NPUTOTOBJIEHUS] PACTBOPOB 3a/IaHHOM KOHIIGHTpaluu B OBITY U Ha
IPOU3BOJICTBE;

KPUTHYECKH OIEHMBATh  JIOCTOBEPHOCTh  XUMHUYECKOW uHOpMaIuy,

NOCTYyNAaroIel U3 pa3HbIX UICTOYHUKOB

POJib XMMHH B €CTeCTBO3HAHUM, €€ CBSI3b C JPYTMMH €CTECTBEHHBIMU
HayKaMH, 3HAUE€HUE B )KU3HU COBPEMEHHOTO OOIIECTBA;

NPUPOAHbIE HCTOYHUKH YTIEBOAOPOIOB U CIIOCOOBI UX NMEPEPadOTKU;

dopmoii aTTecTauu 1Mo yueOHOU TUCHUIUIUHE sBJsieTcs  anddepeHIMpoBaHHON
3ayer.

2. Pe3yabTaThl 0CBOCHUS Y4eOHON TUCHMILIUHBI, NOAJIeKALIME IPOBEPKe:

2.1. B pesynbrare arTecTaiuu 1o y4eOHOM TUCIUIIITUHE OCYIIECTBIISETCS KOMITJICKCHAS

MIPOBEPKA CIEAYIONIUX YMEHUM U 3HAHUM, a TAK)KE JUHAMHUKA (POPMUPOBAHUS OOIIIHNX

KOMIIETEH I Tabmura 1.1

Pe3yabTarnl 00yyeHusi: yMeHus, IMoka3aTenu oueHKH ®DopMa KOHTPOJIS U

3HAHMS U 001IMe KOMIIETeH MU pe3yJabTara OLlCHUBAHUS

Ymern:

V¥ 1. Ha3piBaTh: U3yueHHbIE BellecTBa | BulllosiHEeHUE, OnpeieieHueE, CamocTosTenbHas

10 TPUBHAJIBHON MJIM MEXIYHAPOJHON | BBIJIECICHUE, pPELICHUE, pabora,

HOMEHKJIATYypE. MIOJIyYEHHUE. mudhepeHIMpoBaHHBIC
KapTOYKH, TECTOBBIN
KOHTPOJIb




V 2. Onpeaeisitb: BAJICHTHOCTD U
CTETIEHh OKHMCJICHUS XUMHYCCKUX
AJIEMEHTOB, THII XMMHUYECKOM CBS3H B
COCIMHEHMSX, 3aps]l MOHA,
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIT KPUCTAJUIMYECKOM
pELIETKU, XapaKTeP Cpebl B BOJHBIX
pacTBopax, OKUCIUTENb U
BOCCTAaHOBUTEJb, HATIPABJICHHE
CMEILICHUS] PABHOBECHS 101 BIUSHUEM
pa3TUYHBIX (DAKTOPOB, U30MEPHI U
TOMOJIOTH, IPUHAIJICKHOCTh BEIIECTB
K pa3HbIM KJIacCaM HEOPraHUYECKUX U
OPraHMYEeCKUX COCIMHEHUH; XapaKTep
B3aMMHOTO BIIUSIHUS aTOMOB B
MOJIEKYJIax, THUIIbl pEaKLHil B
HEOPraHWYECKON U OpPraHu4eCcKOn
XHMUH.

O6ocHoBaHue, GOpMHUPOBAHUE,
BBITTOJIHEHHE, PEUICHNE,
OTIpeieNIeHus, 0Ka3aTeIbCTBA

HuddepennmpoBanHbie
KapTOYKH, TECTOBBIN
KOHTPOJTb, TPaKTHYECKast
pabora,
caMmocTosiTenbHast pabora

VY 3. Xapakrepu3oBarhb: S-, p-, d-
3JIEMEHTHI 110 UX MOJIOKEHHUIO B
[Tepuoanueckoii cucreme JI.U.
Memneneena; oOmMe XUMHYSCKHE
CBOMCTBA METAJJIOB, HEMETAJJIOB,
OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX U
OpPTaHUYECKUX COCIUHEHUIT; CTPOCHUE
Y CBOMCTBA OPraHUYECKHUX
coeMHEeHUH (YriIeBoI0pOI0B,
CIIUPTOB, PEHOJIOB, ATbICTH/IOB,
KETOHOB, KAPOOHOBBIX KUCIIOT,
aAMUHOB, aMUHOKHUCIIOT U YTJIEBOJIOB).

Beinonuenue, co3nanue,
dbopmynupoBaHue, 000CHOBAHHE,
pelieHue.

JuddepennrpoBanHbie
KapTOYKH,
CaMOCTOSITeIIbHAsI
paboTa, KOHTPOJIbHAsS
pabora.

YV 4. O0bSACHATD: 3aBUCUMOCTD
CBOMCTB XMMHUYECKOTO dJIEMEHTa U
00pa30oBaHHBIX UM BEUIECTB OT
nonoxeHus B [lepuoanueckon
cucteme JI.1. Menaeneena;
3aBUCHUMOCTE CBOMCTB
HEOPTraHWYECKUX BEIIECTB OT UX
cocrasa u ctpoenus. [Ipupony
XUMHUYECKOH CBSI3U (MOHHOM
KOBAJICHTHOM, METaJIJIMIECKON 1
BOJIOPOJTHOI), 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEaKLUU OT Pa3IMUHbIX
($haKkTOpOB, U MOJOKEHUE XUMHUYECKOTO
paBHOBECHSI OT Pa3IUYHBIX (PaKTOPOB,
PEaKIIMOHHON CIIOCOOHOCTH
OpPTraHUYECKUX COEMHEHHH OT
CTPOEHHUSI KX MOJICKYIL.

Haxoxxnenne, noka3aTeiibCTBO,
OnpeAeseHue, peleHue.

TecToBBI KOHTPOIIB,
MpakTu4eckas padbora,
CaMOCTOSITENbHAS
pabora.

V 5. BLINOJHATH XUMHYECKHI

Jloka3zaTenbCTBa, ONpeieiicHuE,

[IpakTrueckas padora,




IKCIEPUMEHT: 110 PaClO3HABAHUIO pelIeHue, BHINOTHEHHE, CaMOCTOSITENbHAs
BOKHEUIITUX HEOPTAHUYECKUX U JIEMOHCTpAIIHS, TIOJTy4YeHHUe, paboTa, TeCTOBBIA
OpPTraHUYECKUX COCTMHEHUI; HA3TrOTOBJICHUE. KOHTPOJIb.
MOJTYYCHHUIO KOHKPETHBIX BEIIECTB,

OTHOCSIIIIUXCS K U3yYEHHBIM KJlaccaM

COCTUHEHUN.

VY 6. OcyuecTBJIsITh Haxoxnenue, onpenenenue, CamMocTosTeabHas

CaMOCTOSTEIbHBINA NOUCK XMMHICCKOMN
uH(GOPMAIIUHU C HCTIOTb30BAaHUEM
pa3IMYHBIX UCTOYHUKOB (HAy4HO-
MOMYJISIPHBIX U3/IaHUM,
KOMIThIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HNHTepHeTa); MCIOJIb30BaTh
KOMIIBIOTEPHBIE TEXHOJIOTUU 15T
00pabOTKH U Tepeaud XUMUIECKOIH
uH(GOPMAIIUU U €€ MIPEICTABICHUS B
pasIuYHBIX (hopMax.

JI0Ka3aTeNIbCTBA, PEUICHUE,
BBITIOJTHCHHE, CO3/IaHHUE.

pabota, mpakTudecKas
pabora.

VYV 7. Pemiatb: pacyeTHBIE 33/1a4U 10
XUMHYECKUM (popmyram u

BremonHeHue, co3manme,
MOJIyYeHHUE, HAXO0XKICHHE,

Pemenne pacueTHbIx
3aja4, paKkTHUecKas

yPaBHEHHUSAM; NPOBOAUTh: pacyeTsl o | PCIICHAC. pabora,

XUMUYECKUM (POpMyIIaM U AnddepeHInpoBaHHEIe
5 KapTOYKH.

YPaBHEHUSAM pPEaKIIHil.

VY 8. CBA3BIBATH: U3yUYEHHBII JlokazarenbCcTBO, ONpEIEIICHHE, CaMocTogTeIbHas

MaTepHuall co CBOEH
poeCCHOHAIBHON JESTETHHOCTHIO.

HaxXO0XJICHUC, 000CHOBaAHHUE.

paboTa, mpakTH4ecKast
pabora.

VY 9. Ucnoab30BaTh NPpUOOPETEHHbIE
3HAHUS M YMEHHUS B IPAKTHYECKOM
AeATeJIbHOCTH U TOBCEIHEBHOM
JKH3HH.

Haxon(z[eHHe, BBIITOJIHEHHUCE,
dbopMynupoBaHue,
JI0Ka3aTeIbCTBO, PEIICHHUE,
HOJTy4eHHE.

[IpakTuyeckas pabora,
CaMOCTOSATEeNbHAS
pabora.

3HaTh:

31.

BayKHEHIIINEe XUMHYECKIE IIOHATHA,
TEOPHU U 3aKOHBI XUMHUH.

@opMyIHpOBaHNE, HAXOXKICHUE,
BBIIIOJIHEHUE, ITOJyYEHUE,
pelicHue.

TecToBbIN KOHTPOJIb,
muddepeHIpoBaHHbIE
KapTOUYKH, TPAKTHYECKAsI
pabora.

32.

KJIaCCU(UKALMIO U HOMEHKIIATypy
HEOPTaHUYCCKUX U OPTraHNUICCKUX
COCIMHEHMH;

BrinosiHenue, onpeneneHue,
BBIJICTIEHUE, PEUICHUE,
MIOJyYEHHE.

CamocrosTenbHas
pabora,

Qg depeHIMpOoBaHHbIE
KapTOYKH, TECTOBBIN
KOHTPOJIb

33.

BayKHEHIIIE BCIICCTBA U MaTCpHUaJibl

OnpenenexHre, BbIICICHUE,
JIEMOHCTpAIHS, BBITIOJHEHUE,

HuddepennmpoBanHbie
KapTOYKH, TECTOBBIN
KOHTPOJIb,
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CO31aHuC, PCIICHHUC.

CaMOCTOATEIIbHAsA
KapTOuKa, MPaKTHYCCKasI
pabora.

34.

Oe3omacHoe oOpalieHue ¢ TOPIOYUMH U
TOKCHYHBIMH BEILIECTBAMU H
1a0opaTopHBIM 000PYyI0OBAHUEM;

Brinenenue, neMoHcTpanus,
omnpeneseHne, pereHue,
MOJIy4eHHUE.

[MpakTuueckas padboTa,
CaMOCTOsITeIIbHAS
pabora,

35.

IIPUT'OTOBJICHUSA PAaCTBOPOB 3a,I[aHHOI71
KOHLICHTpPALUX B 6BITy " Ha

Brinenenue, neMmoHcTpanus,
ONpEAEIICHUE, PELIEHNUE,
MOJTy4YCHHE.

TecToBbIli KOHTPOJIb,
Qg epeHIIMPOBAHHBIN
KOHTPOJIb, TPaKTHYECKast

[IPOU3BOJICTBE pabora.

3 6. Jloka3aTenbCTBO, BRIACICHUE, CamocrosTenbHas
KPUTHYECKHU OLICHUBATh OMMpCACIICHNUEC, HAXOXIACHUC, pa60Ta.
JIOCTOBEPHOCTh XUMHYECKOH 000CHOBaHHE.

UH(OPMALINH, TOCTYMAIOLICH U3

pPa3HBIX HCTOYHUKOB

37. Brinenenue, onpenenexue, CaMocTrosTebHas
pOJIb XUMHH B €CTECTBO3HAHUH, €€ HaxoJKJIeHne, 000CHOBaHUE. pabora.

CBsA3b C APYIr'UMHU €CTCCTBCHHBIMU
HayKaMH, 3HAYCHHUEC B JKU3HU
COBPEMEHHOI0 00I1IeCTBA;

38.

HOPUPOHBIE HCTOYHUKH
YIIEBOIOPOAOB U CIIOCOOBI X
nepepadoTKH;

BBIHOJ'IH@HI/IG, ACMOHCTpanusi,

BBIJICIICHUE, ITOJIYUCHUC, PCIICHUC.

Penienue pacueTHbIX
3a/1a4, TECTOBBIN
KOHTPOJIb,
nuddepeHIMpoBaHHbIC
KapTOUYKH, TPAKTHICCKAS
pabora.

3. OueHka ocBOCHUS YU4eOHOM IMCIUTIUHbI:

OCHOBHOM 11€JIbI0 OIIEHKH OCBOEHUS Y4eOHOM TUCHUIUIMHBI SBJISIETCS OLICHKA
OCBOEHHBIX YMEHUI U YCBOEHHBIX 3HAHH.

TecTsl, MpoBEpOUYHBIE PAOOTHI, OLIEHUBAIOTCS MO MATHOATILHOM LIKAJIE:

«5» - mpaBUWILHO BBINOJHEHO 95 — 100% 3anannii;

«4» - ipaBUILHO BBIMOJHEHO 80 — 94% 3amanuii;

«3» - mpaBWILHO BbINOJHEHO 70 — 79% 3ananuii;

«2» - NpaBUJILHO BhINOJNIHEHO MeHee 70% 3amanuil.

JAudpepenumpoBanHblii 3a4eT B (popMe TecTa.




KOHTpOJIb 1 OLIeHKa OCBOCHHS YUEOHOW TUCUUILIMHBI 10 TEMaM (pa3jesiam)

Tabmura 2.2

JJieMeHT y4eOHOoM

(D()pM]:I U METOAbI KOHTPOJIA

AMCIUTINHBI
Texkymuii KOHTPOJIb Py0e:xHbIi KOHTPOJIb IIpome:xxyTounas
aTTecTranus
dopma IIpoBepsie | ®opma IIpoBepsie | ®opma IIpoBepsiem
KOHTPOJISA mbie OK, KOHTpOJsi | mble OK, KoHTpoJsn | bie OK, VY, 3
y,3 y,3
Pa3zpen 1 Kontpons | V1, V1,
Has ¥2,¥3,V4, V2,¥3,¥4,¥5
pabora V5.¥6, Y6,
Nel V7, V8,Y9, V7, V8,Y09,
31,32, 31,32,
34,35,36,37 34,35,36,373
38, 8,
Bgenenmne. YcrHBIM onpoc V2,V7,
OcuoBuble NOHATUS | Jluddepenuupo | 32,3 7,3 8,
1 3aKOHBI XUMHUU. BaHHBIC
KapTOYKHU
TecTtupoBanue
CamocTosiTeTbHa
1 pabora
Tema 1.1 YcrHBIM onpoc V1,Y3.Y4,
[Tepnoanyeckuit CamocrostensHa | 31,32,37,3
3aKOH U s pabota 8,
nepuoanIecKas Jluddepenupo
CHCTCMa BaHHbIE
XAMUYECKHX KapTOUKH
anemenTos /1. K. TecTupoBaHue
Menneneena
Tema 1.2 Ctpoenne | YCTHBIM onmpoc V1,¥2,V4,
BEIIECTBA. V5
Huddepenmmpo | 31,32,37,3
BaHHBIE 8,
KapTOYKH
Tema 1.3 Bopna. VYcTHbIH ompoc V5,V7,V8,
PaCTBopBI. f[a6opaTopHa;[ VY9
pabora Nel 3
Pemenue 3amau | 1,32,34,35,
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CamocrosTensHa | 3 6,38,

g pabota
Tema 1.4 YcrHbIM onpoc V1, V2, V4,
DNEeKTpoNIUTHYECKAst JlaGopaTtopHas V5.
JACCoaNus pabota Ne2 3!, 32, 33.

TectupoBanue

CamocrosiTenbHa

s paboTta
Tema 1.5 VYcTHblii onpoc V1, V2,
KHaCCI/I(I)I/IKaLII/ISI I[I/I(l)(bepeHquo V3,V4, V5.
HEOPraHUYECKUX BaHHBIE 31, 32, 33,
COCTMHEHUN U UX KapTOYKHU 34.
CBOMCTBA. JlaboparopHas

pabota Ne 3

CamocTosTenbHa

s pabota
Tema 1.6 VYerHbli onpoc V1,¥2, V4
Comu n ux Huddepenunpo | 31, 32, 33,
cBoMCTBAa. [ Maponns | BaHHBIE 34.
coJIei. KapTOUYKH

JlaboparopHas

pabota Ne4

CamocTosTenbHa

a1 pabota
Tema 1.7 VYcrHbIl onpoc V1, V2,V3.
XHAMHUYECKUE [IpakTnueckas
pEaKIMH. pabora Nel 31,32,3

Huddepenumpo | 3,35,

BaHHBIC

KapTOUYKU

CamocrosiTenpHa

1 pabora
Tema 1.8 VYcTHbIH ompoc V1,V2, V5,
CKOpOCTB JlaGopatopnas | Y7
XHUMHYECKHUX pabota Ne 5 31, 33,34
peaxuuii Pemenue 3amau

CamocTosiTenbHa

g pabora
Tema 1.9 YcrHBIM onpoc V1, V2,V¥3,
Meraist u [pakthyeckas | Y4, V5.
HEMETAJIJIBI pabota Ne 2 31, 32, 33,

Pemenne 3amau | 34

KonTtponbHas
pabota Nel




Pazpnen 2 Kontpons | V1, Hudbdepen | V1,
Has V2,¥3,¥4, | uupyemsiii | Y2,Y3,Y4,V5
pabora V5, 3a4er. ,
Ne2 V6,Y7,Y8, V6,Y7,Y8,Y9
V9, :
31,32, 31,32,
33.34, 33.34,
35.38.39. 35.38.39.
OK1,0K 3, OK1,0K 3,
OK 4, OK 4,
0OKS5,0K6,0 0OK5,0K6,0
K7. K7.
Tema 2.1 OcHoBHBIE | YCTHBIN OnpoC Vi,
HOHSTHS CamocrositenbHa | ¥Y2,Y3,V4,
OpraHn4eCcKOn s pabora. V5,
XUMMH. V7,¥8,
31,32,
33,34,35
Tema 2.2 CamocrostensHa | Y1,Y2,V3,
IIpenensHble s pabora. V5,
YTJIEBOIOPOJIBL. Auddepentmpo | V6,8,
BaHHBIC 31,
KapTO4KH1 32,33,3839,
Pemenne 3agau
VYerHbIM onpoc
IIpaxTHueckas
pabota Ne3
Tema 2.3. CamocrostensHa | Y!, V2, V3,V
STHIICHOBbIE s paboTa 7,
YTJIEBOJIOPO/IBI. JlabGopaTopHas V8.Y9,
pabota Ne 31,
67Y cTHBII 32.33.35.38
ompoc 39,
Pemenue 3amau
Tema 2.4 VYcTHbIH ompoc V1,V2,V3,
AlleTHJIEHOBEIE U Hudpdepenuupo | Y6,
JTUEHOBEIC BaHHBIE V7,
YTJIEBOIOPO/IBI KapTOYKH 31,32,33,34,
Pemenne 3amau | 38,
JlaGopatopHas
pabota Ne 7
CaMocTosTeIbHA
a1 pa0orTa.
Tema 2.6 YcrHbIi onpoc V1, V3, Ve,
[Tpupoaubie Huddepenmupo | 3!, 32, 33,
HCTOYHHKHU BaHHEBIE 36, 38,

10




YTIIEBOIOPOIOB KapTOUYKU
TectupoBanue
[IpakTnueckas
pabora Ne 3
Tema 2.8 YcrHBIM onpoc V1, V2, V3,
Anpaerupl Jla6oparopuas | Y5, Y7.
pabota Ne§ 3!, 32,33
Tema 2,9 YcTHBIM onpoc V1, V2, V3,
Kap6oHOBBIE Hudpepenupo | Y5, V7.
KHCIIOTBI BaHHBIC 3!, 32,33
KapTOUYKHU
JlaGopaTopHas
pabota Ne9
Tema 2.10 VYcrHbIl onpoc V1,V¥2,V3,
CnoxHbI€ 3QUPHL. Jla6oparopuas | Y5, Y7.
Kupsi. MbLio0. pabota Nel0O 31, 32, 33.
Tema 2.11 YcrHbIi onpoc V1,V¥2,V3,
VTaeBobl. Konrponbnas Y5, V1.
pabota Ne2 31, 32, 33.
JlaboparopHas
pabora Ne 11

Texkymuii KOHTPOJIb MpenonaraeT nposenenue 11 nabopaTopHbIX U 4 MPAKTHUYECKUX
pabor.

JlabopaTtophas pabota Ne 1 « IIpuroroBnenue pacTBOpOB 33JaHHON KOHIIEHTPAIHI.
JlaGoparopHas padota Ne 2 « Peakiiuu HOHHOTO 0OMEHa»

JlaGoparopHas padota Ne 3 « XuMHUUECKHE CBOMCTBA KUCJIOT U OCHOBAHUI
JlabopaTtophas paborta Ne 4 « 'maponus coneii»

[Tpaktrueckast pabora Ne 1 « PacctanoBka K03(pUIIMEHTOB METOIOM DJIEKTPOHHOTO
Oaanca»

JlaGoparopHas pabota Ne 5 « DakTOpsI, BIUSIIONINE HA CKOPOCTh XMMUYECKUX PEAKITUI»
[Tpaktrueckas padota Ne 2 « [lomydenue, cobrpanue u pacrio3HaBaHUE Ta30BY.
[Tpaktuueckast pabora Ne 3 « HomeHnknaTypa npeeabHbIX YTIeBOAOPOI0BY
JlaGoparopHas pabota Ne 6 « [TosryueHue 3TUIEHA U OTIBITHI C HUM.

JlabopartopHas padota Ne 7 «Ilonydyenue anerusiena. CBOWCTBA KayuyKa U pe3UHbBD).
[IpakTuueckas padota Ne 4 « O3HaKOMIIEHHE C KOJUICKIIMEH 00pa31ioB yriisl, HehTH»

JlaGoparopnas pabota Ne 8 « XuMHUECKHE CBOMCTBA aIbJACTHI0B 1 MHOTOATOMHBIX
CITUPTOBY

JlaGoparopHas padota Ne 9 « XuMHUeCcKre CBOMCTBA KApOOHOBBIX KHUCIIOT.
JlaGoparopnas padota Ne 10 « Cnoxubie 3pupsl. Kupbl. MbL10Y.
JlabopaTtopHas pabota Ne 11 « Xumuueckre CBOMCTBA YTIIEBOIOBY.




JlabopaTtopnas padora Ne 1

Tema: IIpuroroBjieHue pacTBOpPoOB coJieil 32ITaHHOM KOHLIEHTPAaIlUH.

Hean padorel: OBiaseHHe HaBbIKAMH MPUTOTOBIIEHUS PACTBOPOB ONPEIEIEHHOM
KOHIIEHTpaI1H, ¢ COOIIOACHUEM ITPABUII TEXHUKH 0€30IIaCHOCTH.

OOopynoBaHne ¥ peaKTHBBI. BEChl, MCH3ypKa, XHM. CTaKaH, IOBapeHHAs COJIb,
CTEKJISHHAS MMaJovKa, K0Jj0a C BOJIOM.

XoJa paboThl

l.Ilonyunre 3anaHue; BBIUMCIMTE, CKOJBKO COJMM W BOABI HOTpeOyeTcs s
IIPUTOTOBJIEHUS YKA3aHHOT'O PACTBOpA € 3aJaHHOM MacCOBOM JOJIEW BEIIECTBA.

2.0TBecTe Ha Becax COJIb M TIOMECTUTE €€ B KOJIOY.

3.01mepbTe TpeOyemblii 00beM NUCTUIUTMPOBAHHON BOJIBI M BBUICHTE €€ B KOJOy ¢
COJIBIO.

CopepxumMoe KoJIOBI ITepeMeIIaiTe 10 MOJTHOTO paCTBOPEHUS COJIH.
3agauu K 1abopaTopHOil padoTe.

1 ypoBennb

I BapuaHnT:

Onpenenure MacCOBYIO JOJII0 PACTBOPEHHOTO BEIIeCTBa, ecii 20 T ero COAEPKUTCS
B 150 r pacTBOpa?

2 BapuaHr:
Uemy paBHa Macca pactBopa, eciu 10r BemectBa pactBopuiu B100r Boasi?
2 ypoBeHb
1 BapuanT:

Omnpenenute maccoByto aoito (%) KOH B pactBope, ecniu 40r KOH pactBopunu B
Bojie Mmaccou 160r.

2 BapuaHr:

Yemy paBHa Macca paCTBOPEHHOIO BellecTBa, eciau B200 r pacTBOpa MaccoBast 10JIs
BeniecTBa cocrasisgeT 0,2.
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3 ypoBeHb
1 BapuaHr:

K 200 rpammam pactBopa, coaepkariero 0.3 maccopbie mom pacrBoperHroro NaCl,
no6aswmwu 100 rpammoB Bojbl. Berauciute MaccoByto oo NaCl B momyuernom
pacTBope.

2 BapuaHT:

Ornpenenute Maccy BOJbl, KOTOpas COAepKUTCS B pacTBope Maccoit 300 r ¢
MacCOBOM J10JI€M paCTBOPEHHOTO BelecTBa paBHou 0,57

JlaGopatopnas paGora Ne2

Tema : Peakniuy HOHHOTO 00MeHA
Heas padorel: [IpoBecTn peakiuy B BOJHBIX paCTBOPaXx.

Oo6opynoBanne u peaktuBbl: PacTBopsl: xnopumaa xene3a(lll), runpokcuna natpus,
cynb(dara HaTpus, xjopuaa Oapus, Opomuaa HaTpus, HUTpata cepedpa, cyibdara
[IUHKA, COJISTHOW KUCIOTHI, PeHoI(TaIenH, TPOOUPKH.

Xoa padoTshl
|. Peakuuu, uayinue ¢ BbIMaJICHUEM OCaJIKA.

OneiT 1 Haneiite B nmpodbupky 1-2 mi. pactBopa xsnopuaa xeneza(lll) u qodasbre
THJIPOKCH]T HATPUS.

OObsicHuTe, mouyeMy oOpazoBajics ocagok. CocTaBbTe ypaBHEHUE pEaKUUU B
MOJIEKYJISIPHOM, HOHHOM U COKpPalIeHHOM HOHHOM BUAX.

OnwiT 2 Haneiite B npobupky 1-2 mi. pactBopa cyibdara HaTpusi U A00aBbTE
XJIopua oapus.

CocTaBbTE ypaBHEHUE PEAKIIMU B MOJICKYJISIPHOM, HOHHOM M COKPAIllEHHOM MOHHOM
BHUIAX.

OneiT 3 Haneiite B npobupky 1-2 mi. pactBopa OpoMuja HaTpus, A00aBbTe
HECKOJIBKO KalleJlb pacTBOpa HUTpaTa cepedpa.

CocTtaBbTe ypaBHEHUE PEAKIIMU B MOJICKYJISIPHOM, HOHHOM M COKpPAIlleCHHOM HOHHOM
BHU/IaX.



OnbiT 4 Haneiite B mpobupky 1—2 M. CONSHONW KUCIOTHI U 100aBbTE HECKOJIBKO
KaIleJlb pacTBOpa HUTparta cepeodpa.

CocraBpTe YPaBHCHHUC PCAKIINU B MOJICKYJIAPHOM, HOHHOM M COKpalllcCHHOM HOHHOM
BHUAAX.

Oneir 5 Haneiite B nmpobupky 1-2 mi. pactBopa cynbdara muHKa U 100aBbTE
HEMHOTI'O PacTBOpa I'MAPOKCUIA HATPHUS.

CocraBpTe YpPaBHCHHC PCAKIIMU B MOJICKYJIIDHOM, HOHHOM U COKpPAaIICHHOM MOHHOM
BHUAAX.

1. Peakimmu, nayiime ¢ BBIOAEJIEHHUEM rasa.

Haneiite B mpoOupku 1-2 MII. CONSTHOM KHUCIIOTHI M OMYCTUTE B HEE KYCOYEK MeJa
(Mpamopa).

Kakoit ras BBIACIACTCA B PC3YIIBTATC peaKHI/II/I? CocraBbTe YPAaBHCHHUC PCAKIINH B
MOJICKY-JIAPHOM, HOHHOM U COKPAIlICHHOM MOHHOM BHIAX.

I11. Peakimuu, wavyime ¢ 00pa3oBaHWEM MAJIOIHMCCOIMHUPVIONIETO BEMIECTBA.

B onny mpoOupky Haneiite 2—-3 M. pacTBOpa TMAPOKCHAA HATpus U A00aBbTe 2—3
karu (perondranenHa. PactBop mpuoOperaeT MagMHOBBIN IBET. 3aTeM MpHUIICHTE
PacTBOP COJISTHOM KUCIIOTHI 10 OOECIIBEUNBAHMUSI.

CocraBbTe ypaBHEHUE pEAKLUHMH HEWUTpalu3alud B MOJICKYJISIPHOM, HOHHOM H
COKpAILICHHOM HOHHOM BUJaX.

JlaGopaTopHnasi paGora Ne 3

Tema: XumMunueckue CBOMCTBA KUCJIOT M OCHOBAHUIMA.

Heab padorei: OBlaicHUEe YMEHUSAMU MTPOBEACHUS XUMUYECKUX OMBITOB, C
COOJIFOZICHUEM TPaBWJI TEXHUKH O€30MMaCHOCTH, IMOTBEPKIAIOIINX CBOMCTBA KUCIIOT
W OCHOBAHUM.

Peaxktusbl u o6opyroBanne: Pacrsopsl NaOH, H,SO,4, CuSO,4, NayCOs,
FeClsunaukarop MeTHIIOpaHK, KpacHbIN Jlakmyc, heHondranenn; Zn; CuO. Illratus
C IpoOUpKaMu, CIUPTOBKA, JIep>KaTellb.

Xoa pabdoTbI

1.B3anmMoaenicTBue KHCJIOTHI C METAJLJIOM.
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B npoGupky momecture rpaHyy HMHKA U IPUIIEHTE PACTBOP CEPHOM KUCIIOTHI.
3anummTe HaOMIOAEHUS U XUMUYECKYIO PEAKIIMIO.

2. BzaumoaeiicTBHe KHCJIOTHI ¢ OKCHIOM MeTAaJLIa.

B npoGupky nmomecture HeOOIbIIOE KOTUUYECTBO okcuaa meau (CuO)u npuseiite
PacTBOp CEPHOU KUCIIOTHI. 3aUIINUTE HAOIIOACHUS U XUMUUYECKYIO PEAKIIUIO B
MOJIEKYJIIPHOM ¥ HIOHHOM BUJIE.

3. B3zaumojaelicTBae KHCJIOTHI ¢ OCHOBAHUSIMH.

3.1. B npoGupky npusieite 2mMi1 pacTBOpa CEPHOM KUCIOTHI U JJ0OABbTE 2KAIIH
WHIUKATOpa METHJIOPAHIKa, a 3aTeM npuieite meinoub NaOH mo n3aMenenus
OKpacKu pacTBopa.

3anuimTe Ha6J'HOI[CHI/I$I U XUMHWYCCKYIO PCAKIIMIO B MOJICKYJIAPHOM MU HOHHOM BHU/IC.

3.2. B mpoOupky ¢ ocaoBanneM CUu(OH), npuieiite pacTBOp CepHOM KHCIOTHI JIO
PAcTBOPEHHMSI OCaKA. JaUIINTE HAOIIOEHUS U XUMUYECKYIO PEAKIIUIO B
MOJIEKYJISIPHOM ¥ HOHHOM BHJIE.

4. BzaumoaeicTBre KHCJIOTHI C COJISIMMU.

B npobupky mpuneiite 2mn pactBopa kapbonata Hatpus (Na,COs3) u no6aBbTe 2Mi
CEPHOU KHUCIIOTHI. 3alUIIATE HAOTIOCHUS U XHMHUYECKYIO PEAKITUIO B MOJIEKYISIPHOM
Y MOHHOM BH/IC.

S.AcnbpiTaHue PacTBOPA 1IEJ0YH UHIANKATOPAMH.

B 1tpu npobupku nomectute 2Mia pacteopa menoun NaOH. B nepByro npobupky
no6asbTe 1 ka0 GeHosndranenHa, BO BTOPYIO 1 Karumo KpacHOTO JIakMyca, B
TPEThIO | KaIIio METHIIOBOTO OPAHXKEBOTO. 3aUIINTE HAOIIOICHUSI.

6. BzaumoaeiicTBHe 1I€JI0YH C COJIBIO.

B npooupky momectute 2 M pactBopa conu FeCls u mpueiite mienouu 10
oOpa3oBaHus OcajKa. 3aMuIIUTe HAOTIOACHUS U XUMHUECKYIO PEaKITHIO B
MOJICKYJIIPHOM ¥ MOHHOM BHJIC.

7.Pa3iio:xeHue HepaCTBOPUMOI0 OCHOBAHMUS.

B npobupky momectute 2mi pactBopa cosi CuSO,4 u 4mit pactBopa menoun NaOH.
[Mony4ennsiit ocamox Cu(OH); siBsieTcst HEpaCTBOPUMBIM OCHOBaHHEM

Cdopmyampyiite BbIBOA 110 padoTe.



Bomnpocsr st 3aKpenJieHust TEOPeTHYeCKOro MaTepuaJa
K MPaAKTHYECKOMY 3aHSATHIO:

1 ypoBenb
1. Kakue coenmuennst Ha3b6IBAIOTCA KUCIOTaMM?

2.3anmumuTe XUMHYECKHEe (GOPMYITBI CISAYIOMUX KACIOT: CEPHOM, a30THOM,
cosistHOH, hochOpPHOH, YTOJIEHON, KPEMHUEBOM.

3. 3akonuute peaknuto: 2HCI + Ca(OH), = 2H,0 +?
2 ypoBeHb

1. BeibepuTe, kakue Bemecta orHocsaTcs K kuciaoram: NaCl; Cu (OH) 2; HNOs;
Na2804; H2CO3.

2. Jlonmmute npeaioxerne: KuciaoTel 3To 3JIeKTPOIUTHI, ...

3. Harmmumure peakiuio: NaoS + HNO3 = 7 + ?

3 ypoBeHb

1. 3armummure peakiuu aucconuanuu kuciot: H,COs; HoS.
2.Kakue nHIUKATOPHl YKa3bIBAIOT Ha KUCIIYIO Cpely pacTBopa?

JlaGopaTopHnasi padora Ne 4

Tema : I'maposu3 costeit

Heas pabGorepl: HMcnbiTaTh 0OpU MOMOIIM WHAMKATOPHOW OyMaru pacTBOpPBI
cinenyromux coieit: xymopuaa xenesa (l1l), cynedura natpus, cynsdara anroMuHus,
cyib(dara HaTpus, XJOpUAA MarHus, CWIMKaTa JUTHS, XJOpuaa Meau, Opommuiaa
HaTpHs, cyiab(dara HUHKA.

OobopynoBanue u peakTuBbI: PacTBOpHI coell, yHUBEpCAIbHAsA WHINKATOPHAS
Oymara, yamku Iletpu. Xoxa paboThi:

OnbiT 1.  HcneIThIBaro pacTBOp XJIOpHA JKelle3a

dny

Hanumure ypaBHeHHE peakliMy THAPOIU3a, CleIaiiTe
BBIBO/I.
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OmnpiT 2.  HcnbIThIBatO pacTBOp Cyib(hUTa HATPHUSL.

Omneit 3. HcnbIThIBatO pacTBoOp cyibdaTa
AJIFOMUHNA.

OmneiT 4. HcnbIThIBatO pacTBOp cyibdaTa HATPUS.

OmnpiT 5.  HcnbIThIBalO pacTBOpP XJIOpUIA MarHUsI.

OmnpiT 6. HcnwITBIBaKO PacTBOp CUJIMKATaA JINTHUS.

OmeiT 7. HcnpIThIBaO pacTBOP XJIOPUIA MEIH.

OmnbiT 8.  HcnbIThIBato pacTBOp OpoMuia HATpUs.

OmeiT 9.  UcnbIThiBato pacTBOp cynibdara IMHKa.

IIpakTnueckas padora Ne 1

Tema: PaccTtanoBka k03¢ GUIIMEHTOB METO0M 3JIEKTPOHHOI0 0ajiaHca.




Leapb padorei: OBiaseHne yMEHUSIMUA PACCTaBIATh KO3()PUIIMEHTH METOI0M
AJIEKTPOHHOIO OaJlaHca.

Oo6GopynoBanme: KapTOUYKHU € 3aAaHuAMHU, [lepronuueckas cucteMa XUMUYECKUX
anemeHToB [[.M. MeHnpaeneena.

Xoa padoThI.

PaccraButh KO3(1)(1)I/IHI/ICHTI)I METOA0OM JIEKTPOHHOTO 6a.11cha, YKa3aTb
OKHCJ/INTEJIDb U BOCCTAHOBHUTC/Ib.

Bapmuanr 1.

A)HCI +CrO; - Cl, +CrCl; +H,0

b)l, +NaOH — NaOl + Nal +H;0

B)MnSO, + PbO; +HNO3; — HMnO,4 + Pb(NOs), + PbSO, +H,0
Bapuanr 2.

A) Kl + Cly + HO — HIO; + KCI

B)K2S0; — K;3S + K;SO4

B)KNO; + KMnO, + H,SO4 — KNO3 + MnSO, + K;SO4 + H,0
Bapuant 3.

A)S + HNO; — H,SO4 + NO

B)KI + Cu(NOg3); — Cul + I, + KNO3

B)NH; + O, — NO + H,0

Bapmanr 4.

A)K2Cr,07 + Hy — Cr05 + KOH + H,0O

B)KCIO3 +P — KCI + P,0s

B)HCI + KMnO,4 — Cl, +MnCl; + KCI + H,0O

Bapuanr 5.

A)K + HNO3; — KNO3 + N,O + H,0

B)Nal + HSO4 — 12 + H2 S + NaSO4
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B)SO; + K;Cr07 + HySO4 — KoSO4 + Cra(SO04)3 + H20

Bapuanr 6.

A)MnS + HNO3 — MnSO,4 + NO; + H,0

B)NH; + KMnO, — KNO3; + MnO; + KOH + H,0

B)K3Cr07 + K3S + HSO4 — S + KoSO4 + Cra(SO4)3 + H20
JlaGopaTopHasi padora Ne 5

Tema: ®akTopsbl, BJAMSIONIHE HA CKOPOCTh XUMUYECKHUX PeaKIuil.

Heap padorel: OBnageHne yMEHUSAMU IPOBEACHN XUMUYECKAX PEAKIINN U
HaBBIKAMH OIPEAEIICHUS 3aBUCUMOCTH CKOPOCTU XUMHUYECKON pPEaKIUU OT
KOHLIEHTpAalUH, TEMIEPATYPbI U OT PUPOJIbI BEIIECTBA.

Oo6opynosanme u peaktuBbl: Metamisl Mg, Zn, Fe; pactBopsl kucnot 5%
HCI1,10% HCI, 20% HCI, H,SO4; oxcun CuO (I1). ITaTue ¢ mpodupkamu,
JiepKaTeib, TOpeliKa, FPalyCHUK.

Xoa padoTbI

1. 3aBHCHMOCTH CKOPOCTH B3aUMOACHCTBHSA COJSTHOM KUCJIOTHI C METAJIAMH OT
HX MPHUPOJBIL.

1.1. B mpoOupky nomectute HEOOIbIIOE KOJIMYECTBO opolika Mg u npuieiite 2mi
pactBopa HCI. 3anuimuTe HaOMOICHUS U XUMUYECKYIO PEaKITUIO.

1.2. B nmpoOupky momectute rpanyiay Zn u npuieite 2mi pacteopa HCI. 3anummre
HaOIIOACHUS M XUMHUYECKYIO PEaKITHIO.

1.3. B mpoOupky momecTuTe HeOOIbIIIOE KOJIMUYECTBO OMIIIOK Fe u mpuieiTe 2mi
pactBopa HCI. 3anuimuTe HaOMoAeHUS U XUMUYECKY0 peakiinio. ChopmyaupynTe
3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEAKIIMK OT MPUPO/IbI BEIIECTBA.

2. 3aBHMCHMOCTb CKOPOCTH B3aMMO/IECIICTBUSL IIUHKA C COJITHOM KHUCJIOTOM OT ee
KOHLIEHTPAaLMH.

B Tpu npoOupku HAIUTH PaCTBOPHI: B MEPBYIO 3MJI CEPHOM KUCIOTHI, BO BTOPYIO 2MJT
CEpHOI KUCHOTHl U IMJI BOABI, B TPEThIO IMJI KUCIOTHI M 2MJ BOJbl. B Kaxmyro
MPOOUPKY OIYCTUTH TPAHYITy ITUHKA.



3anumute HaOmoAeHus. CHopMyIHpyiiTe 3aBUCUMOCTD CKOPOCTH XUMUYECKON
peaKkuu OT KOHLEHTPALIMY PEarupyrolnX BEIECTB.

3. 3aBHCHMOCTb CKOPOCTH B3aUMO/AEHCTBUS CEPHOI KMCJIOTHI ¢ OKCHIOM MeAU
(I1) ot TemmepaTypsbl.

B nBe npobupku nomectute HebobIoe KomudecTBo nopomika CUO u npunelite 2mit
pactBopa H»SO4 B kaxayro mpobupky. OnHy U3 TpOOUPOK HArpenTe. 3amuImmTe
HAOIIO/IEHUS] M1 XUMUYECKYI0 peakunto. CHopmyaupyiiTe 3aBUCIMOCTb CKOPOCTH
XMUMUYECKON peakiiuy OT TeMIepaTyphl pearupyronx BeIecTB.

4.3aBUCHMMOCTD CKOPOCTH PAa3JIOKCHUA INMEPEKUCH BOAOPOAA OT HAINYIUA
KaTajJam3arTtopa.

B npobupky Haneite 1-2 mun 3% nepkucu Bogopoaa Hp O, u nobaBpTe
HECKOJIBKO KpYNHMHOK NepManranata kanusa KMnO,. 3anumunte HaOI0AeHUS U
ypaBHEHUE XUMHU4yecKoil peakuuu. ChopMynupyite 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOM PEaKIMU OT HaJIU4YHsl KaTalIu3aTopa.

BOIIpOCbI AJIA 3aKPCIJICHUSA TCOPETUYECKOI'0 MaTepualia
K IPAKTHICCKOMY 3aHATHIO:

1 ypoBennb
1. JTaitTe onpenenieHue CKOPOCTH XUMUYECKON PEAKIIUU?
2. llepeuncnure GaxTopbl, BIUSIIONUE HA CKOPOCTh XMMHUYECKOW PEaAKIIHH.

3. 3anummTe BRIPAKEHHE JJISi CKOPOCTH MPSIMON U OOPATHOM peakui B XUMUYECKOM
ypaBHeHuu: 2S0; + O, <> 2503

2 ypoBeHb
1. [laiiTe onpeneneHus 3aKOHa JICUCTBUS Macc.
2. Bo CKOJIBKO pa3 yBEJIMUUTCS CKOPOCTh B XUMHUUYECKON pEAKLIUN

250, + Oy «» 2503, ecu KOHIICHTPAIMIO PEarupyOIINX BEIIECTB YBEJIUUUTh B 3
paza?

3. Chopmynupyiite npunnun Jle-Ilarense.
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3 ypoBeHb

1. Korga HacTynaer XMuMU4eCKOE paBHOBECHE B OOPAaTUMBIX PEaKLUAX ?

2. [lepeuncanrte HakTOpbl, BIUSIONINE HA CMEIIEHUE XUMUIECKOTO PAaBHOBECHS.
3. Onpenenure, B KaKyl0 CTOPOHY CMECTUTCS PaBHOBECHE B PEAKIUU

250, + Oy «» 2503 +Q, eciii yBEIMUUTH TaBJICHUE PEarupyroIIX BEIIECTB
YMEHBIIIUThH TEMIIEPaTYPYy.

IIpakTuueckoe 3ansaTue Ne2
Tema: Ilonydyenue, coOupaHue M paclo3HaBaHHe ra3oB.

Hean paGorel: PazBruTre HaBBIKOB MOTYYEHUs, COOUPAHUS U PACTIO3HABAHUS
BOJOPOJa, aMMHAKa, YIJIEKUCIIOTO Ta3a.

PeakTuBbl 1 000opynoBanme: llITaTuBbl, MPOOUPKH C ra300TBOJIHBIMU TPYOKaMH,
JeprKaTelv, Cri4ku, cocyn ¢ Bojnoit. PacrBoper HCI, NaOH, Ca(OH),; CaCOs
(mpamop), NH4Cl, yausepcanbHas gakmycoBast OyMaxka.

Xoa padoTbI

1. llonyyeHue, coOMpaHue U PacloO3HABaHHME BOJAOPOJA.

B npobupky ¢ mpuUTepTOil KPBIIIKON U Ta300TBOJHON TPYyOKOM MOMECTUTE HECKOIBKO
rpanyn Zn u npuierite 4 mi pactsopa HCI. Cobepute BbIIEISFOIIUIACS ra3 BOIOPO/T
METOJIOM BBITECHEHHS U3 BOJIbI, JJISI 3TOT0 MOMECTUTE MTPOOUPKY B COCY/I C BOJOM U
BBEJIMTE B HEE Ta300TBOJIHYIO TpYOKYy. JlJis pacro3HaBaHusl BOJAOPO]Ia OJHECUTE K
OTBEPCTHUIO Ta300TBOIHON TPYOKHU TOPSAIIYIO JIYUUHY.

[Tpou3oiinet XJI0MOK. 3anuInuTe HAOIIOJEHUS U XUMUYECKUE PEaKITUU.
2. IToaryyenue, coOMpaHue U pacno3HaBaHue YIJIEKUCJI0r0 ra3a.

B npobupky ¢ mpuTepTOil KPHIIIKON U Ta300TBOJHON TPYyOKOM MOMECTUTE HECKOIBKO
kycoukoB Mpamopa (CaCOs3) u npuieiite 4mi pactopa HCI. Cobepure
BBIJICJISIFOLUIICS Ta3 METOJIOM BBITECHEHUS BO3yXa, JJIsl 3TOT0 Ta300TBOJHYIO
TpyOKYy IOMECTUTE B APYryto npoodupky. ['a3 cobepercs Ha AHE npoOupku. s
pacrniozHaBanusi CO; B mpoOUpPKY ¢ COOpaHHBIM Ta30M BHECUTE TOPSIIYIO JTYUYHUHKY,
OHa JIOJKHA MOTYXHYTh. A Tak e IMPOIYCTUTE BhIACISIONIUICS a3 yepe3 pacTBOp
Ca(OH), ,pacTBOp cTaHeT MyTHBIM. 3aNUIIATE HAOIIOACHUS M XUMUYECKHE PEAKIIHH.



3. llony4yenue, coOUpaHue U PaClIO3HABAHNE AMMHUAKA.

B nipoGupky ¢ mputepToi KpBIIIKOM U Ta300TBOIHOM TPYOKOH TOMECTUTE CYXYIO
coib xsopuaa ammonus (NH4Cl) u mpuneiire 2mn pactBopa NaOH. Cobepure
BBIJICTISIOLIUICS Ta3 METOJIOM BBITECHEHHSI BO3/1yXa, AJI1 TOrO Fa300TBOIHYIO
TpYOKy IOMECTHUTE B IPYTYIO IPOOUPKY C EPEBEPHYTHIM THOM. [J1 pacio3HaBaHUs
NH3 nomectute npoOupKy ¢ coOOpaHHBIM I'a30M B cocy ¢ BoAON. Bona HanoaHUT
npOoOHUPKY, B MOTYYCHHBIA PACTBOP BHECUTE JIAKMYCOBYIO OyMaxkky. JlakmycoBas
OyMakka CTaHET CHHEMH, Tak Kak oopazoBaics pactBop ammuaka (NH,OH)u
MOSIBUTCS PE3KUil 3amax. 3anuiInTe HaOM0IeHNs U XUMUYECKUE PeaKINU. 3auIInuTe
HAOIIO/ICHUS 1 YPaBHEHHE XUMHUYECKON PEaKITHH.

Ho.ﬂyqem/le, coﬁnpaHne 1 pacnmo3HaBaHMue€ KHCJI0pOo/aa.

B npoOupKy HacklnbTe NpUMEpPHO Ha 1/4 ee oObema mepMaHraHaTa Kajus Uy
OTBEPCTHSI MPOOUPKH MOJOKUTE PHIXJIbIA KOMOYEK BaThl (CTEKIOBATHI). 3aKpOiTe
poOUpPKyY NPOOKOH C ra300TBOAHON TPYOKOU. YKpenuTe NpoOUpKY B JIAIIKE
LITaTUBA, TaK YTOOBI KOHEI] ra300TBOAHON TPYOKH MOYTH JTOXOWI JI0 IHA CTaKaHa
WIM TWIMHIpPA, B KOTOpOM OynieT coduparbes Kuciopoa. s pacro3HaBaHus
KHCJIOpOJ1a B CTaKaH C COOpaHHBIM I'a30M BHECUTE TJICIOLIYIO JTYYHMHKY, OHA JI0JKHA
3aropeThCsl.

IIpakTnuyeckas padora Ne 3
Tema: HomenkiiaTtypa npeejbHbIX yIJI€BOJIOPOI0B.

Hean paGorel: PazBuTre HaBHIKOB Ha3BaHUS YIJIEBOJOPOAOB 1O (hopMyaM U
cocTaBlieHUs (JOpMYJI IO HA3BAHUIO BEILIECTB.

Oo6opynoBanne: Kaprouku ¢ 3aganusimu. YuebHoe nocooue ["'abpuensn O.C.
«XUMUA

Xoa padoThl

1 BapuanTt

1. Ha3BaTb npuBeAcHHBIC BEIIECTBA MO0 CUCTEMAaTUYECKOW HOMEHKJIATypeE:

CHs
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|
A)CHz -~ CH- CH- CH - CHs

| |
CH;, CHs

CH; CH;
| |
B) CH; — CH, — CH — CH — CH — CH, — CHj

|
CHs

B) CH; — CH — CH; — CH3
|
CsHz7
CHs
|
I' CH, - CH, - CH; - C - CHs
| |
CH, CzHs
|
CHs
2.Hanucatb cTpyKTypHbIE€ (DOPMYJIIBI CAEAYIOMINX COEAMHEHUI:
A) 2, 2, 3 — TpuMeTunOyTaH
b) 2, 3, 4 — TpumeTun — 3 — STUINEHTaH

B) H — rentan



I') 2,3, 3, 4 — TerpaMeTHIIT€NITaH

) 2, 4 — numeTnst — 3 — STUIIOKTAH.

2 Bapuanr

1. Ha3BaTh npuBe€HHBIE COCTUHEHMS [0 CHCTEMAaTHYECKOW HOMEHKIIATYpE:
A) CH; - CH, - CH - CH; - CH - CH, - CH3

| |
C2Hs CH,

CH; |

B) CH; — C — CH- CH;,
o\
CH; CHs

B) CH; - CH - CH; - CH — CH3

| |
C2H5 C2H5

CH; CH;
I
) CHs — CH - C — C,Hs

|
C3Hy

2.Hanucatb cTpykTypHble (HOPMYIIbI COEAMHEHUI:

A) 2, 2, 2 — TpuMeTUINICHTaH
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b) H — okTan

B) 2, 3, 4 — TpudTHI — 2 — METUIITEKCaH

I') 3 — meTnn — 3 — 3TUINCHTAH

) 2, 3,4, 5—terpametii — 3, 4 — TUATHITEIITAH.

Bomnpocsr s 3aKpenJieHust TEOPeTHYeCKOro MaTepuaJia
K MPaAKTHYECKOMY 3aHATHIO:

1. Kakue ObIBalOT OpraHUYECKUE COCTMHEHUS IO CTPOCHHIO YTIIEBOIOPOIHOTO
ckeiera?

2. Kakue ObIBalOT OpraHUYECKUE COSAMHEHHS 0 HATUYHIO (DYHKIIMOHATBHBIX
rpynn?

3. Kakue BemiecTsa Ha3bpIBatOTCs rOMOJIOraMu?

4. Kakue ObIBarOT MPOCTPAHCTBEHHBIE (POPMBI MOJIEKYJT OPraHUYECKUX BEIIECTB?
5. Kakoii nporiecc Ha3pIBaeTCs rHOpUaIn3auein?

7. JlaliTe TIOHSITHUE G U T CBSI3HU?

Cdopmyaupyiite BbIBOJA 110 padoTe.

JlabGopaTopHas padora Ne 6
Tema: IlosyueHne 3TUIIEHA U ONIBITHI C HUM.
Ilesab paGoThI: ONBITHBIM ITyTEM MOJTYYUTh STUJICH U JI0KA3aTh €r0 HaJTU4HeE.

OO6opynoBaHme: CIUPTOBKA, IITATUB, TPOOUPKA, TA300TBOIHAS TPYOKA, STUIOBBIN
CIIUPT, KOHIICHTPUPOBAHHAS CEPHAsI KUCJIOTA, pa30aBIeHHBIA PaCTBOP MepMaHTaHaTa
KaJns, MeCOK.

Xoa padoTbi

B oany npobupky HaneiTe 2-3Mi1 3TUIOBOTO CIIUPTA U OCTOPOIKHO 100aBbTE 6MIT
KOHIEHTPUPOBAHHOM CEpHOM KUCIOTHI. 3aTeM 100aBbT€ HEMHOTO MecKa, YTOOBI
n30eXaTh TOYKOB KUJIKOCTH MPU KUTIEHUH. 3aKpOorTe MpOOUPKY MPOOKOH ¢
ra3o00TBOJIHOM TPyOKOH, 3aKpENuTe €€ B IITaTUBE U OCTOPOKHO Harpeire. B apyryro



poOUpKy HayewTe 2-3Mi1 pa30aBICHHOTO pacTBOpa MEPMaHTaHaTa Kallus U
IPOITYCTUTE uepe3 Hero ra3. Hanuiure ypaBHeHUS peakiuil U clieaifTe BHIBOJIBI.

Bonpocsr st 3aKpenJieHust TEOPeTHYeCKOro MaTepuaJa
K MPaAKTHYECKOMY 3aHATHIO:

1. Kakue yrineBoaoposl BXOAT B COCTaB HE(TH?

2. Kakue cymiecTByloT MeTOIbI IiepepaboTku HedTr?

3. [lepeuncnure ¢ppakuu neperoHku HepTu?

4. K kakuM OpraHMu4YeCKUM COETUHEHUSIM OTHOCATCS KaydyKH?
5. Kakue ObIBatOT CHHTETUYECKHE KayqyKH?

6. Ha xakue rpyniibel IesaTcs KaydyyKHy 110 UX Ha3HAYEHUIO?
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JlabopaTtopHasi paGoTa Ne 7
Tema: Ilonyyenune anerunyieHa. CBOMCTBA KAy4yKa U Pe3UHBI.

Heab padorsl: [lonyunTs aleTUIEH 1 T0Ka3aTh €ro Hanuuue. MccnenoBars BiIUsiHAE
CTPYKTYpPBHI ITIOJIMMEPA HA €ro CBOMCTBA.

PeakTuBbl u 000pyAoBaHue: NpOOUPKHU, CHUPTOBKA, TUTEIbHBIEC IUIILBI,
CTEKJISIHHAS MMAJI0YKA, XUMAYECKUIN CTAaKaH, JMHEHKA, KYCKU U3JEIUN U3 KaydyKa,
pe3uHBbl, OEH3UH, KapOu Kalblivs, pa30aBIeHHBIN PacTBOP MepMaHTaHaTa Kajus,
mpoOKa ¢ Ta300TBOTHON TPYOKOH.

Xoa padoTbI

1. ITosryyeHue aneTusieHa.

[Tonoxute B poOUpKy HEOOIBIION KyCOUeK KapOuaa Kaiblus U 100aBbTE BOJIBI.
3akpoiite mpoOUpKy MPOOKOH C Ta300TBOAHON TPYOKOM U 3aKpenuTe €€ B IITATUBE.
B npyryro nmpoOupky Haseiite 2-3 M1 pa30aBI€HHOTO pacTBOpA MepMaHraHaTa Kajus
Y MPOITYCTUTE Yepe3 Hero ra3. Hanumure ypaBHEHUS peakUuii U CAEIANTE BBIBOBI.

2. DJIaCTHYHOCTh Kay4YyKa U Pe3uHbI.

TOHKYI0 OJIOCKY HaTypadbHOIO KaydyKa U TaKOW e JJIMHBI U TOJIIINHBI TOJIOCKY
pEe3UHBI (U3MEPSIOT M0 JIMHEWKE) ClIeTKa PacCTSIHUTE U U3MepbhTe ux IiauHy. O6parure
BHHMAaHME Ha TO, MOJHOCTBIO JIM BO3BPALIAIOTCS B IIPEXKHEE MOJOKEHNUE MTOJOCKU
KaydyKa U pe3UHbI U cliejaiTe BEIBOIBI. Y KaKoro Matepuasa OoJblie 3J1aCTUYHOCTD,
nouemy?

3. OTHOLIECHUE K HATPEBAHMIO KaYYyKa U Pe3HHbI.

B xunsinyro Bogy moMeCTUTE Ha S MUHYT TOHKYIO MOJIOCKY HATypaJIbHOT'O KaydyKa 1
TaKoro K€ pa3Mepa MOJIOCKY pe3UHbI, OBICTPO PACTSHUTE, TO K€ MPOJEIaiTe C
moJIockoi kaydyka. Uro mabmogaere? Kakoit Marepual siBiIsieTCS
TepMoTUIacTUYHBIM? JlaliTe 0ObICHEHHE.



4. OTHOLIECHHUE K PACTBOPHUTEJISIM.

B ogny npobupky momMecTuTe Kycouek ChIporo (HeBYJIKaHU3UPOBAHHOTO) KaydyKa, B
Ipyryto — pe3unbl. Hanelite B mpoOupku O€H3MHA CTOIBKO, YTOOBI OH TTOKPBLT
Kay4dyK 1 pe3uHy. 3aKpoiiTe MpoOUpKU MpoOKaMu U OCTaBbTE JI0 CJIETYIOIIETO
3aHATHUS.

BOIIpOCLI AJIA 3aKPECIJICHUSA TECOPETUIECKOI'0 MaTepualia
K IPAKTUYCCKOMY 3aHATHIO:

1 Bapuant

1. HazoBuTe crieyromniye BeIecTna:

C.Hs CHs

| |
a) CHg—CHz—CH—CHz—CH—CHz—CHg 6) CHzZC—CH—CHz—C—CH3

| | | |
CH, CH, CH, CHy

CHs

|
r) CH;—-C-C=C-CHs
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B) CH;—C=CH-C=CH-CH; - CHj |
| | CH3;
C,oHs CH;

2. KapOu xanplus mocTaBisieTcsl moTpeduTessiM B 6apadaHax, BMEIIAIONMIUX J0
130xkr.

Kaxkoii 00beM areTuieHa MOYKHO TOJIYYUTh U3 Takoro koindectBa 80%-10
kapOuna?

3 Bapuanr
1. HazoBure cneayronye BEIecTBa:
CH;
|
a) CH;-C—-CH;-CHs 0) CH3—CH=CH-CH=CH - CHs
|
CH;
B) CH;—CH-CH=CH-CH - CHs r) CH=C-CH-CH-CH-CHs
| | | | |
CH3; CH3; CHs; CH; CHs

2. Kakyo Maccy yKCYCHOIO ajibJIernia MOKHO MONy4nTh U3 44,8 M° aneTuieHna npu



90%-10M BBEIXOIE?

2 BapuaHt

1. CoctaBbTe CTPYKTYypHBIE (DOPMYJIIBI CAEAYIOMMNX COSAUHEHUI:

a) 2,4 — TMMETWITeKCaHa;

0) 3 — nIpONUIIOKTaHa;

B) 2,3 — nuMeTnunOyTeHa — 2;
r) rexkcaguena — 1,4,

n) 4,4 — numetnineHTuHa — 1,

2. KapOup xanpuus, MAyIUN 11 TOIYyYEHUsI TEXHUYECKOr0 alleTHIICHA, JOJIKEH

OTBEYATh OMPEACICHHBIM TPEOOBaHUSM: TIPU ICUCTBUU BOJIBI HA 1K €ro JOJIKHO
BBIZIEATHCS OKoJIo 2601 aretuineHa. Kakoso coaepxkanne CaCy (B mpoleHTax mo
Macce) B TakoM kapoue?

4 BapuaHt

1. CoctaBbTe CTPYKTypHBIE (DOPMYJIBI CAEAYIOMINUX COCTUHEHUN:

a) 2 —metun — 3,3 — TUATUJITENTaHa;
0) 3 — MeTuJIneHTeHa — 2;
B) 2,3 — quMmeTuirekcaaueHa — 2,4,

r) 3,3 — numetnnOyTtuna — 1;
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3

2. B maGoparopun u3 25,2 M aretwiena nonyumwin 18,72r Gen3ona. Paccunraiite

BBIXO/JI IPOJYKTA (B IPOLIEHTAX) OT TEOPETUUECKOTO?

6 Bapuant

1. CoctaBbTe CTPYKTYypHBIE (DOPMYJIIBI CAEAYIOIIHUX COETUHEHHIA:

a) 4,4 — TUMETUITENTaHa,;
0) mentagueHa — 1,4;
B) 4 — mponuirenteHa — 2;

r) 4 — MeTUI — 5 — STWIIOKTHHA — 2;

2. Paccuuraiite maccy 96% - HOro 3THIIOBOTO CIIMPTA, KOTOPBIM MOKHO IOJYYHUTh U3
3TUJIEHAa 00BeMOM 6271, eciu BbixoJ criupta 70% OT TeopeTndeckoro?

5 BapuaHt

1. HazoBuTe crieayromye BeIiecTna:

a) CH3—CH—CH2—CH—CH3 6) CHQZC—CH—CHQ—CHg

| | | |
CH3 CH3 CHS CZHS



B) CH;—C=CH-C-CH-CH-CH3; r) CH;—C = C-CH-CH;-CHs

| | | |
CH;  CHs CH, CHjs

,Z[) CH2 =C= CH2

2. Kakyro Maccy BUHWIXJIOPUAA MOKHO IOJYYHUTh U3 251 alleTUIIEHA, €CJIH BBIXO

BUHWIXJIOPHUJIA COCTABISIET 75% OT TEOPETUYECKOTO?

7 BapuaHt
1. HazoBure cneayronye BEIecTBa:
CHs;
a) CH;—CH=C-CH=CH-CH; |
| 6) CH; —C—-CH;-C=CH
C,Hs | |

CHs CHs

B) CH3—CH—CEC—CH—CHz—CHz—CH3 F) CHzZC—CHz—CHg

| | |
CH3 C2H5 CHZ

CHs

I[) CH3 — CHz —CH=CH - CH3
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2. CKkoJIbKO TpaMMOB OpOMa MOKET ObITh MPUCOECTUHEHO K 2,811 3TUIIeHA?

11 Bapuanr
1. CKoJIbKO N30MEPHBIX AIKHMHOB COOTBETCTBYET aMnupuueckoil popmyine CeHip?

CocraBbTe CTPYKTYpHBIE (POPMYIIbI STUX U30MEPOB U HA30BUTE UX.

2. CKOJIbKO JIUTPOB alleTUiIeHa (H.Y.) BBIACIUTCS, €CIIM B U30BITKE BOABI PACTBOPUTD
TEXHUYECKUH KapOu Kanbius Maccou SO, cogepsxkammuii 36% mnpumecei.
8 Bapuant

1. CoctaBbTe CTPYKTYypHBIE (GOPMYJIIBI CAEAYIOMUX COCTUHECHUIN:

a) 2 —metui — 3,3 — TUITUITCITAHA;
0) 4 — npornunrenTeHa — 2;
B) 2,2,7,7 — TerpaMeTHIIOKTaAleHa — 3,5;

r) 4,4 — nuMmetwineHTuHa — 1;

2. Kakoii 00beM 3THIICHA JTOJDKEH BCTYIIUTh B PEAKIIUIO C BOJOPOIOM, YTOOBI
obpazoBajochk 3r 3TaHa?

9 Bapuant

1. HazoBuTe crieayromye BeIiecTna:

a) CHy— CH=CH - CH,— CH - CH, - CH;
| 6) CH; — CH = CH — CHs
CH, — CHs



B) CH,=CH —-CH - CH-CH=CH; r) CH=C-CH - CH - CH-CH;

| | | | |
CH; CHs CH; CH; CH;

2. CKOJIBKO 10 00bEMY alleTUIIEHA U BOJOPOa MOXKHO MONyuuTh 13 1042m° npupon-

HOTO Ta3a, KOTOphIi conepkut 96% merana?

10 Bapuant

1. CoctaBbTe CTPYKTYypHBIE (GOPMYJIIBI CAEAYIOMUX COCTUHECHUIN:

a) 2,3 — nuMeTHiI — 3 — 3TUJ — 5 — MPONMMITOKTaHa;
0) rexkcena — 3;

B) 2 — MeTWI — 3 — dTUJITIeHTeHa — 1;

r) rekcaauena — 1,4,

n) 2,5 — TMMETIITeKCHHA — 3;

2. CKOJIBKO MaCCOBBIX JI0JIeH TPUMECEH COJIEPKUTCS B TEXHUYECKOM Kapouie
KaJIbITus,

€CJIM U3BECTHO YTO MPHU pacTBOpPEHUHU ero odpasia maccor 20r Beigensiercs 6,311
areTnieHa’?

Codopmyaupyiite BbIBOJA 110 padoTe.

IIpakTuyeckasi pabora Ne 4

34



Tema: O3HaKoMIIeHME € KOJUIEKIMAMHA 00pa3noB He()TH, YIJIf U POAYKTOB X
nepepadoTKu, KAY4yKOB U 00pa3uamMu u31eJIMi U3 pe3rHbI.

Hean padorbi: Ha 0cHOBE KOJUIEKIIMOHHOTO MaTepuaia 03HaKOMUThLCA C 00pa3iamMu
HedTH, YIS U MPOAYKTaMU UX MepepaboTKU, KaydyKaMu U oOpa3laMu U3l 13
PE3UHBI.

Oo6opynoBanme: Komekuun: «Hedtb 1 mpoaykTsl ee nepepadoTkuy, «Kaydyku u
o0Opa3ibl U3JIEINI U3 PE3UHBD, «YTOJIb U MPOAYKTHI €r0 IepepadoTKn». YueOHoe
nocob6ue ["adpuensa O.C. «Xumusi»

Xoa padoTbi
1. O3nakomiienue ¢ koJuiekuuei «HedgTh 1 MPOaYKTHI ee mepepadoTKm».

PaccmoTpuTe KOUIEKIMIO. 3anuiuTe 00pasibl HEPTU U UX OTIUYHKE [0 COCTABY.
3anuiuTe NPOAYKTHI MepepadOTKH HEPTU U UX TPUMEHEHHUE.

2. O3HakomiieHHe ¢ KoJutekuuen «Kayyyku u o0pa3ubl u3iej M U3 pe3UHbD».

PaccMoTtpuTe Kosuekiuio. 3anumure o0pa3ibl KaydyKoB U UX OTJIMYHUE 110 COCTaBY.
3anummure 00pa3bl U3ACIUN U3 PE3UHBI U UX IPUMEHEHUE.

3. O3HaKOMIIeHHE C KOJUIEKIHEel «YTO0JIb U MPOAYKTHI €ro nepepadoTkm».

PaccMmoTpuTe KoMeKIu0. 3anuiuTe o0pasibl yIiisl U UX OTJIMYKE TI0 COCTaBY.
3anuimuTe MpoyKThl MepepabOoTKH YT U UX IPUMEHEHHE.

JlaHHbBIE HAOTIOICHUI 3aHECUTE B TAOIUILY.

OO0pa3ipsl Pu3nvecKre CBOMCTBA [Ipumenenue

1.HedTs

1.1.

2. Kayuyx
2.1.

3. Yroms

3.1.




Bonpocsl s 3aKpenJieHus TeoOpeTH4ecKOro
K NPAKTHY€CKOMY 3aHATHIO:

1. Kakue yrineBoaoposl BXOJAT B COCTaB HETH?

2. Kakue cymecTByroT MeTObI TiepepaboTku HedTu?

3. [lepeuncnure ppakmum neperonku HehTH?

4. K xakuM OpraHM4eCcKuM COCTMHEHUSIM OTHOCSTCS KaydyyKu?
5. Kakue ObIBatOT CHHTETHYECKUE KAYUYKH?

6. Ha xakue rpyniiel 1esaTcs KaydyyKuy 110 UX Ha3HAYEHUIO?
CdopmynupyiiTe BbIBOJ 10 padore.

Odopmiienue oruera.

1.Cnate c onucaHueM HaOJIOIEHUS OIIbITA.

2.Caathp ¢ 3al0JIHEHHON TaOIUIIEH.

JlabopaTopHoe 3ansiTHe Ne§

MaTepuaia

Tema: Xumnuyeckue CBOMCTBA aJIbACTUA0B U MHOTOAaTOMHBIX CIIMPTOB.

Hean padorer: UcciaenoBarb CBOMCTBA MVIMLEPUHA M ITAHAJIS.

OO6opynoBanme : MPOOUPKH, JIEpKaTelb, CIIUPTOBKA, MUTIETKA, TIUIEPUH, PACTBOP

cynbdara menu (Il), pactBop runpoxcuna Hatpus (10%-Hblii), aMMUaYHBIA PACTBOP

okcujia cepedpa, ITaHalb.
Xoa pabdoTbI

1. UccnenoBanue pu3dnyecKNX CBOMCTB IJIMLEPUHA.

PaCCMOTpI/ITe CKIBIHKY C TIMIOCPUHOM, HAKIIOHHUTC CC. YTo MOXHO CKa3aTh O OBCTC U

BSI3KOCTH TJiiiepuHa? EcTh u 3amax y rauuepuHa’?

1. PacTBOpUMOCTD IVIMIIEPUHA B BOJI€.

K 0,5 M1 Bogst B mpoOupke 100aBbTe 2 KaIulH TIUIIEPUHA, COIEPKUMOE B30OITaMTE.

JloGaBbTe ele Karumio TIHMIEpUHA W CHOBa B30onTaiiTe. UTO MOXKHO CKa3zaTh O

pacTBOPUMOCTH?

3. Peakmusi ramunepuHa ¢ ruapoxkcuaom meau (11).
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B mpobupky nameliTe 2 My pacTBOpa THIPOKCHIA HATpus W J00ABETE HEMHOTO
pactBopa cynbdara meau (1) mo Beimagenus ocanka. K ocaaky npuiieite riuiepuH
u B30oJTalite. Hamummure ypaBHEHUs peaKIIUi.

4. OxuciieHue yTanajs ruapoxkcuaom meau (11).

B npoOupky naneiite 1 mi pactBopa sTanans u go6asste no 1 mi pacrBopa CuSO4 u
NaOH. Tlonyuyennyio cmech Harpeiite. Cpemaiite BbiBoa. Hamummre ypaBHEHHS
NPOUCXOAIINX PEAKIIH.

5. Peakuusi cepeOpsAHOro 3epKaJia.

B TmiarenbHO BBIMBITYIO MPOOHMPKY HAJEWTE 2 MJI aMMHUAYHOIO PAacTBOpa OKCHA
cepebpa M 100aBbTE K HEMY HECKOJBKO Kameinb 3TaHans. [Ipobupky momecture B
CTaKaH C ropsyer Boaou. Hanuiure ypaBHEHUE pEAKLIUH.

BOIIpOCl)I AJIA 3aKPCIJICHUSA TECOPETUYIECCKOI'0 MaTeEpuaJa
K IPAKTHICCKOMY 3aHATHIO:

1 Bapuant

1. Hanmummre ctpoenue GopmMysibl CIETYIONINX COSAMHEHUI:
a) 2 — METUJIIPONAHOIIA;
0) 3 — xyoprekcanona — 1;
B) 4 — METWJINECHTAHAJIS;

r) 3 —ruaApokco — 4 — METUIITeKCaHaJsl.

2. CocTaBbTe ypaBHEHUS PEAKIUA, C TOMOIIBI0 KOTOPBIX OCYIIECTBUTh
MpEBPALIEHUS:

C,H50H — C,Hs — CoHsBr — Co.HsOH

3. Kakoii 00beM 3aitMeT BOJIOPO/I, TOTydaeMbli JedcTBUEM 2,5T. HATpus Ha 23T.




O9THIIOBOI'O crmpTa?

2 BapuaHt

1. Hanmumure cTpyKTypHBIE (POPMYJIBI CJICTYIOMNX CITUPTOB:
a) 2,2 — nuMeTri — 3 — STWITNEHTaHoJ — 1;
0) 2,7 — TMMETUIOKTaHOI — 4;
B) 2,3 — nuMeTUI0yTaHab;

r) 3 — ruaApoKco — 4 — METUITEKCaHab.

2. Paccuuraiite Maccy mpornuiaTa Kajius, KOTOpbIid 00pa3yercs npu
B3aUMO/JICHCTBUU

5,85r. kanus ¢ MpoImanoIoM Maccoi 7,2T.

3 Bapuant

1. CKONBKO pa3IMYHBIX CIIUPTOB H300PAKEHO CIACAYIOMMMH (GOPMYITaMHU:
a) CHz — CH; — CH — CHjg; 06) CHz — CH — CH, — CHj3;
| |
OH OH
B) CH3 — CH, — CH, — CH, — CH, — OH;
r) HO — CH, — CH,; — CH; — CH; — CHg3;
1) C;HsCHOHC;Hy.
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2. Hanummre ypaBHEHHUS pEAKIMK, C IIOMOIIBIO KOTOPBIX MOKHO OCYILIECTBUTh
MPEBPALCHHUS:

METaH — XJOPMETaH — METaHOJ — JTUMETUIIOBBIHN 3pup

3. Onpegenure Gpopmyiy NpeeabHOr0 OJJHOATOMHOIO CIIUPTA, UMEIOLIETO
IUIOTHOCTh

1,4 v/mn, ecau nipu aeruapaTtanuu 3 7M. 9TOTO CIIMPTa MOTYYEH ajJKeH Maccoi
39,2r.

CdopmyanupyiiTe BbIBOJ 110 padoTe

JlaGopaTopHoe 3ansitue Ne 9
Tema: Xumnueckue cBOMCTBa KAPOOHOBBIX KHUCJIOT.

Heab padorbl: [IpoBecTH XMMHUYECKHE pEAKIMM, XapaKTepHbIE IJs KapOOHOBBIX
KHCJIOT.

OOGopynoBaHne W peaKTHUBBI: YKCYCHas KHCIIOTa, THUAPOKCHJ HATPHs, CepHas
KHCJIOTa, aleTrar HaTpusa, MeTauiel: M@ B TOpomike, NHMHK B TpaHyJax,
dbeHondTanenH, MypaBbUHas KUCJIOTa, CIIUPTOBKA, MpOOUpKU, Men, damika [letpw,
WHJUKATOP.

Xoxa padoTbl
1. [TosryyeHHe YKCYCHOM KHMCJIOTBI.

[Tomectute B mpobupky 2 r arerata Harpus u npuieite 1,5-2 man HpSO, (koH).
[Tpobupky 3akpoiTe MpoOKO ¢ ra300TBOIHON TPYOKOM, KOHEI] KOTOPOM OMyCTUTE B
Ipyryto npobupky. CMech HarpeBaiTe A0 Te€X MOp, MOKa B MPOOUpPKE-IIPUEMHUKE
cobepercs 1,5-2 mi sxunkoct. Hanuimre ypaBHeHHE pEaKIIHH.

2.JleiicTBHE HA MHIAUKATOP.



B wyamky Iletpu HamelitTe HEMHOIO YKCYCHOM KHCJIOTBI WU OIIyCTUTE CHHIOIO
JakMycoByto Oymary. Kakoil et npuobperaet unaukarop. Hanummure ypaBHeHue
JUCCOLMALIMY YKCYCHOM KHUCIIOTBI.

3.B3auMoeiicTBHE YKCYCHOMH KHCJIOTHI ¢ HEKOTOPBIMHA METAJLJIAMH.

B nBe npobupke Hazneite o 1 M1 yKCyCHOM KUCIOTHI. B OfHY HachIlIbT€ HEMHOIO
[OPOIIKAa Mar"usi, BO BTOPYI0 — HIMHK. CpaBHUTE CKOPOCTH 3THUX JBYX PEaKIMM.
Crenaiite BBIBOJ, HAIMIINTE YPABHEHUS PEAKLINM.

4. B3aI/IM0)IeI7ICTBI/Ie chyCHOﬁ KHCJ0TBI C OCHOBAHUAMM.

Haneiite B mpobupky 1-1,5 mn pactBopa NaOH u no6aBpTe HECKOJIBKO Karemib
dbenondranenna. J[o0aBpTe YKCYCHYIO KHCIOTY. Hamummure ypaBHEHHE peakiluu.
Yro npoucxoaut npu J00aBICHUH YKCYCHOW KUCIIOTHI.

5. BzanMojeiicTBHE YKCYCHOM KHCJIOTHI C KAPOOHATOM KaJIbLMSI.

ITomectuTe B mpoOUpKy Kycouek Mmena (Mpamopa) U Jgo0aBbTe 1-2 MII COJNSIHOM
kucnoThl. Kako# ra3 B pe3ynprare peakuuu. Hanummre ypaBHEHNE peaKIun.

6. Oco0eHHOCTH CBOMCTB MYPABLHHOM KHCJIOTHI.

Haneiite B mpoOupky 1-2 mu pactBopa okcuima cepebpa W J100aBbT€ HEMHOIO
MypaBbHHOM KuCIOTBL. CMmech HarpeiTe. Kakue cBOMCTBa B 3TOM Cilydae MPOSBISIET
MypaBbUHas KuciioTa. Hanummure ypaBHEHUE peakiuu.

CdopmynupyiiTe BbIBOJ 110 padoTe
JlabGopaTopHoe 3ansitue 10
Tema: Caoxubie 3¢pupsbl. Kupbl. MbL10.
Heab padorel: [103HaKOMUTBCS CO CBOMCTBAMH JKUPOB, MOJTYYNUTH MBLIO.

OO0opynoBaHMe W pPeaKTUBBI: 3TaHOJ, OCH3MH, OCH30JI, TETPaXJIOPMETaH, CBUHOU
KUP, PACTUTEIBHOE MACIIO.

Xoa padoTnI
OmnbIt |. PacTBOpUMOCTB KHUPOB.

B onny npobupky Hanelite 2mi1. O€H3MHA, BO BTOPYIO — BOJIbI, B TPETHIO — ITAHOJI, B
YETBEPTYIO — OCH30JI, B MATYI0 — TeTpaxjopMeTaH. Bo Bce mpobupku q00aBbTE 10
KyCOYKY JKHpa.
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Omnnbit 1l. JIokazatenbcTBO HEMPEAECIBHOTO XapaKTepa KUPOB.

B oaHy mpoOupky Haneiite 2mi. MOJCOIHEYHOIO Macjia, BO BTOPYKO — TBEPAOTrO
xupa. JlobaBbTe OPOMHOI BOJIBI.

Bomnpocsr:

1. KakoBO OTHOIIIEHUE KUPOB K BOJIE?

2. B xakoii u3 npoOUpOK KUPbI PACTBOPSAIOTCS JTydIiie?

3. Kakum pactBopuTenem OyaeTe moJib30BaThCs AJIs BHIBEICHUS KUPOBBIX MSATEH?
4. B kako# u3 npoOupok odeciseTmiiach OpoMHas Boaa? O 4em 3To rOBOPUT?
Omnpbit I11. OMBUTEHHE XUPOB.

B dapdoposyro gameuky momectute 3r. kupa, npuiedte 2% pactBopa NaOH.
JloOaBbTe 3TaHON JJIsl YCKOPEHHUs peakluu, nogorpeiite cmech. [locine okoHuaHus
peakuuu 106aBpTe 0,5T. XJIOpUAA HATPUS U KUIISITUTE elle |-2 MUHYTHI.

Bomnpocsr:

1. Kakoe BemiecTBo NOsIBUIIOCH HA TIOBEPXHOCTH BO/JIbI B PE3YyJIbTATE OIbITA?
2. Hanumure ypaBHEHHE peakuu?

3. JIi1st KakuX MPaKTUYECKUX 1IeJIEH UCIOJIb3yeTCs ATOT mporiecc?

Omnbit V. CpaBHEHHE CBONCTB MbLJIa U CHHTETUYECKUX MOIOIINX CPEJICTB.
[IpuroroBbTe B 3-X K0J0aX pacTBOPHI:

a) MbUIO;  0) MOPOIIKOOOPA3HOE MOIOIIEE CPEJICTBO; B) KHUTKOE MOIOIIIEE
CPEICTBO.

Breiite mo 2mi. 3TUX pacTBOPOB B MPOOUPKHU U JOOABbTE K HUM HECKOJBKO Kamelsb
dbenondranenna. g xnonmyaToOyMakKHbIX TKaHEH peakiusi ObIBaeT IICTIOYHOM, IS
LIETKOBBIX Y HIEPCTSAHBIX HEUTPAIBHOM, MO3TOMY OKpacka MHINKATOPOB B PaCTBOpax
CUHTETHYECKUX MOIOIIUX CPEACTBAX MEHSETCS MO-PA3HOMY.

OnbiT V.

B tpu npo6upku Haneite 4-5mi. H,0, comepxameit nonst Ca?* u Mg?*. B nepsyro
npoOUpKy J00aBbTE€ pPacTBOpP MbUIA, BO BTOPYIO U TPETbIO — PACTBOPHI
CUHTETHYECKUX MOIOIIUX CPEJICTB.



Bomnpocsr st 3aKpenJieHust TEOPeTHYeCKOro MaTepuaJa
K MPaAKTHYeCKOMY 3aHATHIO:

1. KakoBO OTHOILIIEHKE KUPOB K BOJE?

2. B xakoii u3 npoOHPOK KUPbI PACTBOPSIOTCS JTyqILIE?

3. Kakum pactBoputenem 0yieTe moJib30BaThCs 1JI BBIBEACHUS KUPOBBIX MSTEH?
4. B xakoii u3 npobupok odeciBeTuiach Opomuas Boga? O yeM 3To rOBOpUT?

5. Kakoe BemiecTBo NOSIBUIIOCH HA IOBEPXHOCTU BOJIbI B PE3YJIbTATE OIbITA?
Hanmummre ypaBHEHME peakium?

6. [l KaKuX MPaKTUYECKUX LEJIEN UCITOIb3YETCS 3TOT Mpouecc?

7. Ilouemy pacTBOp MbUIa HMEET IIENOYHy0 peakuuto? Hanummre ypaBHEHHE
pEaKIHH.

8. Kakoe u3 YKa3aHHBIX MOIOMMHX CPCACTB CICAYCT HCIIOJIb30BATh I CTHPKH:
XJIOanTO6YMa)I(HBIX, IICJIKOBBIX U MICPCTAHBIX TKaHEH.

Cdopmyaupyiite BbIBOA 110 padoTe.
JlabopaTopHoe 3ansaTHe Nell
Tema: Xummndeckue CBOMCTBA YIJI€BOI0B.
e paGoThI: MPOBECTH KAaUYECTBEHHBIE PEAKIIUM, XapaAKTEPHBIC JIJIs1 YTIIEBOJIOB.

OO0opynoBaHMe U peaKTUBBI: PACTBOPHI TIIOKO3bI, cyib(para meau (1), ruagpokcuaa
HaTpHs, aMMUAYHBII pacTBOp OKcUa cepedpa, caxaposa, Kpaxmall, pacTBOp Hona B
CIUPTE, KOHLIEHTPUPOBAaHHAs CEpHAs KUCIIOTA.

Xoa padoTsI
OmneiT |. B3aumopeiictBue rroko3sl ¢ ruapokcuom meau (11).

Haneiite B mpoOupky 2- 3 M pacTBOpa TIUIIOKO3bl M CTOJBKO JK€ pPacTBOpa
UApPOKCHJIa HaTpus. 3aTeM J00aBbT€ HECKOJIBKO Karellb pacTBopa cylibdara Meau.
[TpobupKy ¢ MOJy4eHHBIM pPacTBOPOM Harpeite. UTO JTOKa3bIBaeT JaHHBINA OMBIT?
Hanuimre ypaBHeHus peakuui.

OmpiT Il. Peakuus cepedbpsiHOTO 3epKana.
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B uncryio npobupky nHaneiite 1 mMa okcuga cepeOpa, 700aBbTE HECKOJBKO Karelb
TJIIOKO3bI U Harpeite. UTto noka3piBaeT naHHas peaknusi? Hanumumre ypaBHeHHE
pEaKIuu.

Omnprit 111, OOyrnuBanue caxapa KOHIIEHTPUPOBAHHOMN CEPHON KUCIOTOM.

B xuMmnueckoM crakane cmounte BoIoM 10r TOa4eHOro caxapa M NpUIEUTE paBHBIN
00BEM KOHLIEHTPUPOBAHHOW CEpHOM KUCIOThI. UTO NpPOUCXOAUT C caxapoMm?
Hanumure ypaBHEHHE peaKIyH.

Omngit V. [IpuroroBieHne KpaxmMajJIbHOTO KiIeCTEpa U B3aUMOJEHCTBHE
Kpaxmalia ¢ HOJIOM.

Haneiite B npobupky 4-5 mui  BoABI, 100aBbTE€ HEMHOI'O Kpaxmajaa W BCTPSIXHUTE
CMECh.

OO6pa3yrolyrocsi CyCleH3UI0 TOHEMHOT'Y BIMBAaTE B MPOOUPKY C KUIISIIEH BOJIOM,
MOCTOSIHHO pacTBOp B30anThiBass. [lomyueHHbll kiedcTep pa30aBbTE XOJIOTHOM
BOJIOM U 700aBbTE HEMHOT'O PACTBOPA MOJ1a B CIIUPTE.

BOIIpOCl)I AJIA 3aKPCIJICHUSA TECOPETUYIECKOI'0 MaTepualia
K IPAKTUHYICCKOMY 3aHATHIO:

1. Tlouemy riroKO3a IPOSIBISET CBOWCTBA aJIbAETUAOB U CIUPTOB?
2. ITouemy caxapo3sa HE J1aeT PEaKIUI0 «CepeOpPsSHOTo 3epKaian?3

3.Ilouemy caxapo3a C aMMHUAaYyHBIM pPAacTBOPOM OKcHAa cepedpa He daer
MOJIOKUTEINIbHBINA PE3yJIbTaT.

4. Kak MOXHO OOHApY>XUTh KpaxMmaJl B MPOAYKTAaX MTUTAHUS?

5. Kak M0>kHO 0OOHapy>KUTb IIIOKO3Y U TJIMLEPUH B TPoOMpKax 0e3 HaAMKCH.
6. 3anuImuTe PEaKIMI0 CIUPTOBOTO OPOKEHUS TITFOKO3HI.
7. OcymectBute npespamienue: CO; — CgH1206 — CoHsOH — CO»

Codopmyaupyiite BbIBOJA 110 padoTe.

TecThl AJ151 IPOMEXKYTOYHOM ATTECTALMU.

« OCHOBHBIE ITOHSITHA U 3aKOHbI XUMHH»

1. OT™MeTbTE PaBUIIBHBIE YTBEPKACHHUS:



a) XUMHUYECKHUM 37IEMEHT 0003HAYaeTCsl XUMUYECKUM CUMBOJIOM;
0) XMMHYECKHE DIIEMEHTHI UMEIOT U30TOIIbI;
B) HEKOTOPbIE XUMHUUYECKHE DJIEMEHTHI MOJTYyYEHbl HCKYCCTBEHHO;
I') B 3¢€MHOI KOpe HanboJiee pacupOCTPaHEH 3JIEMEHT KUCIOPOJ.
2. YkaxuTte GOpMYJIbl CIIOKHBIX BEIIECTB:
a) C,H.OH; 6) Cu; B) O,; 1) HCI.
3. IIpu kakux npoueccax NpOTEKAIOT XUMUYECKNAE PEAKIINU:
a) QUIbTPOBAHUE;
0) nmeperonka HeTH;
B) THIpaTaIys STUJICHA,
I') MOJIUMEPHU3ALUS ITUIICHA.
4. YKaxxuTe eINHUILY U3MEPEHUS KOJMYECTBA BEIIECTBRA:
a) T; 0) KT; B) a.€.M.; T) MOJIb.

5. OT™MeThTE NPaBUIIbHBIE YTBEPHKICHUS.
OTHOCUTENBHAI aTOMHAasg Macca.

a) MOKa3bIBAET, BO CKOJIBKO pa3 Macca aroma 0ombuie 1/12 yactu Macchl 30TOMNA
120
yriepona - ©

0) ©MeeT pa3MEepPHOCTh I/MOJIb;
B) Oe3pa3MepHasl BEJIUUNHA;
r) nmpuBeaeHa B [leproaudeckoii cucTeMe JIeMEHTOB.

6. Ykaxxute Maccy aToma yriiepoja:

a) 12 r; 6) 6 r; B) 2:10% r; r) 2:10% r,

7. OT™MeThTe NpaBUiIbHBIE YTBEpkAeHUS. [locTosiHHas ABoraapo:

a) MOKa3bIBAET YUCIIO CTPYKTYPHBIX €IMHHUIL B 1T BEIIECTBa;
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0) MMOKa3bIBAET YMCIIO CTPYKTYPHBIX €MHUIL B | MOJIe BELIECTBA;
-1.

B) UMEET pa3MEpPHOCTh MOIE™;

r) paBHa 22,4 1.

8. YKaXuTe Macchl WK 00bEMbI COSMHEHUN, B KOTOPBIX COACPKUTCS 1 MOJIb
BEIIIECTBA:

a) 22,4 n CH,(H,0);

6) 98 r HS0,;

B) 40 r NaOH;

r)26T C.H,.

9. Vxaxute GpopMyssl aTIOTPOITHBIX MOAU(DUKAIIHI S7IeMEeHTa KHUCIOpOIa:
a) O2;

0) O3;
B) H,0;

r) NO.

10. YkaxuTe MOJIEKyTy, KOTOpasi IMEeT HanOOIBIIIYIO MacCy:

a) CO,;
0) CO;
B) C.H;
r) C,H,OH.

1 2 3 4 5§ 6 7 8 910
g) ¥ h + b O &
6) + + + +
B) + T + + + + +
r) 4+ 4+ #+ <+ +

«Hepnozmqecmlifl 3aKOH H Imepuoanvieckasi CuCreMa

xumMu4deckux djiemenToB /I.M. MenaesneeBa»



Bapmanr 1.
1. Yem ompeaernsercs MECTO XMMUYECKOT0 3JIEMEHTA B IEPUOIUYECKON cucTteMe?
1) KoMMUYECTBOM 3JIEKTPOHOB HAa BHEUTHEM SHEPIreTUYECKOM YPOBHE aTOMa
2) KOJIMYECTBOM HEUTPOHOB B fAJIp€ aToMa
3) 3apsA0M siapa aToMa
4) maccoii aToma.
2. JIia 21EMEHTOB TIaBHBIX MOATPYIIT YUCIO JIEKTPOHOB BO BHEITHEM CJIOE€ PABHO:
1) uncmy HEHTPOHOB
2) HOMepy Tiepuojaa
3) 3apsay siapa aToMa
4) HOMepYy T'PYIIIIbI
3. Kakoe 4nciio 3J1eKTpOHOB COJEPKUTCS B aTOME a30Ta:
1)5
2) 2
3)7
4) 14

4. B atome HaTpus pacrpeiesICHUE FJIEKTPOHOB IO AJIEKTPOHHBIM CIOSIM
COOTBETCTBYET Py YHUCEI:

1) 2; 6; 3
2)2;8;2;1
3)1;8;2
4)2;8;1

5. B kakoM psiTy XMMHYECKHE DJIIEMEHTHI PACTIONOKEHBI B TIOPSJIKE BO3PACTAHMS MX
aTOMHBIX PaJInyCcOB?

1)N, B, C
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2) N, P, As
3) Na, Mg, K
4) B, Si, N

6. B xakoM psy XUMHYECKHUE SJIEMEHTHI B MOPSJIKE OCIIa0IeHUS X
HEMETAJUTHYECKUX CBOUCTB?

1) Be—= B —C

2)Ga— Al— B

3) S—>Cl— Ar

4)Cl—-Br—|

7. B psany okcumpoB Na;O — MgO — SO, cBoiicTBa H3MEHSIOTCS OT:
1) KHUCIIOTHBIX K aM(POTEPHBIM

2) am(pOoTepHBIX K OCHOBHBIM

3) OCHOBHBIX K KUCJIOTHBIM

4) KUCJIOTHBIX K OCHOBHBIM

8. Beicmmii okcup coctaBa 9,03 00pa3ytoT BCE DJIIEMEHTHI:
1) VA rpymimsl

2) HIA rpymisl

3) IV nepuona

4) 1l nepuona

Otsetnl: 1.3,2.4,3.3,4.4,5.2,6.4,7.3,8.2.

«JVIEKTPOJTUTHYECKAS TUCCONMALUS BelleCTB)
1 BapuaHnT



1. K anekTpoauTaM OTHOCUTCS:
a) caxap 0) okcua menu (II) B) okcup yrinepona (IV) r) consinas kucnora
2. ®opmyna ciaboro MEeKTPOIUTA:
a) CuCl, 6) HCI1 B) H>SO4 r) HoS
3. BemectBa, KOTOpBIE MTPHU AUCCOIMALIMNA 00PA3YIOT B KAUECTBE KATUOHOB MOHBI
BOJIOPO/1a, SIBJISIOTCS

a) KuciotaMu — 0) consiMu B) IIEJI0YaMHU ') OKCHJaMU
4. BemecTBO, KOTOPOE B PACTBOPE MOJTHOCTHIO PACTIAACTCs HA NOHBI.

a) aMMHaK 0) Boda B) C€pHas KUCIOTa T) THAPOKCHUJ IIMHKA
5. Bce noHBI SABISAIOTCS aHUOHAMMU B PAY:

a) CI', SO4% , NOs B) H*, Na*, Ca?

6) Cl ,H*, K* r) COs? ,Ca? ,NOs
6. Hauboubliiiee ynciio KaTHOHOB 00pa3yeTcs Mpu Jucconuanuu 1 Mosib

a) AlCl; 0) H,S B) NazPO, r) Mg(NO3),

7. OIHOBPEMEHHO HAXOUTECS B BOJHOM PACTBOPE HE MOTYT HOHbI
a)Zn**m OH" 6) Zn**u CI, B)Na‘*m SO4%2 r1)K' u NOj
8. Cymma KOO(Q(ULUEHTOB B ypPaBHEHMH ODJIEKTPOIUTHYECKON IUCCOLUALMU

cynbdara xxenesa (I11) paBua
a)3 0) 4 B) 5 r)6

2 BapuaHT
1. K HeanexTponutaM OTHOCUTCS:
a) caxap  0) XJIOpUJA HaTpusi B) TUAPOKCHUJ HATPUSL T') CEpHAsl KUCIOTA
2. ®dopMyna CUIBHOTO 3JIEKTPOIUTA
a) HzSOg 6) CaC03 B) HN03 F) CU(OH)z
3. BemecTBa, KOTOpbIE NPHU AUCCOLMALIMUA 00Pa3yIOT B KAUECTBE AaHUOHOB TOJIKO
TUAPOKCHI-UOHBI, SBIISFOTCS

a) KHCIIOTaMH 0) comsimMu B) IIEJIOYAMH ') OKCUJaMHU
4. BeniecTBO, KOTOPOE B PACTBOPE MOJHOCTHIO PACIaacTCsl Ha HOHBI.
a) BOJA B) COJIsTHasi KUCJIOTa
0) oxcun yraepona (IV) I') TUPOKCH]T ATFOMUHUS
5. Bce HOHBI SIBASIOTCS KATHOHAMHU B PATY:
a) CI, SO, 2 , NOg B) H, Na*, Ca?
6) Cl_ , H+, K* F) COs3 2 ,Ca 2+ , NOs~
6. HauGoupiiee yncio aHnoHOB 00pa3yeTcs mpu qucconuanuu 1 Moib
a) AlCl; 0)Mg(NOs3), B) Na,COs3 r) Na,S

7. OTHOBPEMEHHO HAXOAUTHCS B BOAHOM PACTBOPE HE MOTYT HUOHBI

a)Ba>* u SO;% 6) Zn**’u CI, B)Na*u OH r) K* u NOs
8. CymMa K03(hPUIIMEHTOB B YpPaBHEHUH DJICKTPOJUTUUECKON TUCCOIMALIMKY HUTpATa
AJTIOMHUHUSI paBHA

a)3 6) 4 B) 5 )6
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3 BapuaHT
1. K snexTpoauTaM OTHOCUTCS:

a) Boja 0) xmopun menu (II) B) caxap r) okcuy yraepoaa (IV)
2. ®opmyna ciaboro MEeKTPOIUTA:
a) CuClz 6) NaCl B) H2504 F) H2C03

3. BCHICCTBa, KOTOPBIC IIPpU JUCCONUAITNN 06pa3y}0T B Ka4CCTBC KaTHOHOB NOHBI
BOJA0OpOJa, ABJIAKOTCS

a) KuciaoramMu  0) comsIMuU B) LIEJIOYaMU ') OKCUJaMU
4. BemecTBO, KOTOPOE B PACTBOPE MOJHOCTHIO PACTIAACTCS HA NOHBI.
a) COJIIHasi KUCJIOTa B) ruapokcu xene3a(lll)
0) Boda I') THAPOKCH]I IMHKA
5. Bce noHBI SABISAIOTCS aHHOHAMMU B PSAY:
a) COs2 ,Ca?",NO7 B) Ca 2", H*, Na*
6) Cl ,H*, K* r) CI', SO4 % , NOs™
6. HanOounbliee yncino kKaTHOHOB 00Opa3yeTcs IpH aucconuanuu 1 Mosb
a) Na,S 0)Mg(NOs); B) K3PO, r) AlCl3

7. OZIHOBPEMEHHO HAXOIUThCS B BOJHOM PACTBOPE HE MOT'YT HOHKI

a)Ba>*u SO;2 6) Zn**u CI, B)Na*wu SO4? r1)K' u NO3
8. Cymma KkO>(Q(HIMEHTOB B YPaBHEHHH OJIEKTPOJUTUYECKOW IUCCOLMUALINH
cyb(aTa aTlOMUHUS PaBHA

a)3 0) 4 B) 5 r)6
4 BapuaHT
1. K HeanexTponuTaM OTHOCUTCS:
a) TUAPOKCHU HATPUs B) XJIOPH]T HATPUS
0) okcup yriaepoaa (IV) ') CepHasi KUCJIOTa
2. ®opmysa CUIBHOTO 3JIEKTPOJINTA
a) H,SO, 6) CaCOs B) H»,S F) Fe(OH)z

3. BemectBa, KOTOpBIE MTPU AUCCOIUAIIMNA 00PA3YIOT B KAYECTBE aHUOHOB TOJIHKO
TUAPOKCUI-UOHBI, SABJISIIOTCS

a) COJIIMU 0) KucIoTaMu B) LIEJI0YaMHU ') OKCUJaMHU
4. BeliecTBO, KOTOPOE B PACTBOPE MOJHOCTHIO PACNaJaeTCs Ha HOHBI.
a) okcup xenesa (II) B) KapOOHAT KaJIbIIUs
0) okcup yrieposa (IV) I') TUIPOKCU]T HATPUS
5. Bce HOHBI SBIIAIOTCS KATUOHAMU B PALY:
a) CI, SO, 2 , NOy” B) H, K*, Na?
6) H*, K, Cl F) NOs , CO3 2 ,Ca 2+
6. Haubosbliiiee ynciio aHnoHOB 00pa3yeTcs pu AUccoruaniu 1 Moib
a) FeCI3 6) C&(NOg)z B) Na,CO; I‘) Na,S

7. OXHOBPEMEHHO HAXOIUTBCS B BOJHOM PAacTBOPE HE MOTYT HOHBI
a)Na?*u SO42 6) Zn**u CI, B)Al®* u OH 1r)K' u NOs



8. Cymma k03¢h(PHUIHEHTOB B ypaBHEHUH JIEKTPOJMTUUECKON TUCCOIUAIIN HUTpATa

xenesa (III) paBHa
a)3 0)4 B) 5 r) 6

«IIpupoaHbIe HCTOYHUKH YTJIEBOAOPOI0BY
1. lomonuute ¢pasy «I 1aBHEIM KOMIOHEHTOM MPUPOIHOIO I'a3a SBISICTCS .....»
a) oTaH 0) meTaH B)OyTaH r)0eH30:1 1) CHa
2. Jonomuute ¢pa3y «I[IpupoaHbIi Ta3 HCHOIB3YETCSA KaK .. ..»
a) CBIPbE JIIS MOJTYUCHHS alleTHUIICHA, TaK KaK B €r0 COCTaBe HUMEETCS MCTaH

0) TOIJIMBO TaK KaKk IpU CrOPaHUU MIPUPOJIHOTO T'a3a BBIAEISETCS MHOTO TEIUIa U
MPUPOIHBINA ra3 OTHOCUTENIBHO JCIIEB

B) B MCANIIHUHC, T.K. OTOT I'a3 oOJyieryaer JAbIXaHHC

T') CBIPbE JIJIsl TOJIYYCHHS TPUXJIOpMETaHa (XjJopodopma) MPUMEHSIEMOTO B
MEIUIINHE.

3. HomnomauTe hpasy « IlonmyTHBIN ra3 oTiIMyaeTcs OT MPUPOTHOTO TEM, UTO ....»
a) HE OTJIMYaeTCs

0) COCTOUT U3 OJJUHAKOBBIX COCTMHEHUMN, HO B pa3HBIX OOBEMHBIX COOTHOIIEHUSIX
B)COJEPKUT OOJIBIIIOE KOJUYSCTBO PA3HBIX yIIIEBOIOPOIOB

') HE COACPKUT METaHa.

4. Nonomuute dpasy « Hedptb — 310 ....»

a) YKCTOE CIIOKHOE BEIIECTBO, COCTOSIIEE U3 YIJIEpoia U BOAOpOIa

0)cMmech BelIeCTB, IPEACTaBIISIONIas COO0M pacTBOP ra3000pa3HbIX U TBEPABIX
YTIIEBOJIOPOIOB

B)CMeCB IMOCTOSAAHHOI'O COCTaBa, COCTOAIIAA U3 PAa3JIMIHBIX BEIICCTB

I') CMECh HEOPTraHUYECKUX COCTMHEHUM.
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5. Honosnute ¢pasy « M3 HegTu momyyaror....»

a) OCH3MH

0) KepocuH

B) O€H3MH, KEPOCHH, TUTPOUH

I') TUTPOUH, KEPOCHUH, OCH3UH, ra30iib, Ma3yT U MPOIYKTHI UX MepepadoTKu
1) BCE OTBETHI IPABUIIbHBIE, HO OTIIMYAIOTCS OJTHOTOM

€) BCE OTBETHI HENPABUIIbHBIE.

6. ononnute dpasy « g mosydeHus: TMrporHa, KepocuHa, OCH31MHA, Ta30MIs,
Ma3yTa HeTh IMOJBEPTaroT ....»

a) MPOCTOW MEPErOHKE

0) MHOTOKpPAaTHOM MEPETOHKE

B) PEKTU(DUKAITMOHHOW MTEPETOHKE
') KPEKHUHTY.

7. Honomuute dpa3zy «IIporecc, mpu KOTOPOM IPOUCXOIUT MHOTOKPATHOE
HCIIApEHHUE U KOHJEHCAIIUS PA3IUYHBIX COSIMHEHUN Ha3bIBACTCH .. ...»

a) KPEKUHIOM

0) pekTU(HUKAIIMOHHON ITepEeTrOHKON
B) IPOCTOM MEPETOHKOMN

T') IEPETOHKOM.

8. lomomaute pazy «lIporecc pacnaga MOJIEKYN CIOXKHBIX YTIIEBOIOPOIOB 10
0oJiee MPOCTHIX MO/ IEHCTBUEM BBICOKOW TEMIIEpATyPhl U KaTalinu3aTopa
Ha3bIBACTCA. ..»

a) KPEKUHTOM
0) TEpPMUYECKUM KPEKHUHTOM
B) PEKTU(PHUKAITMOHHON MEPETOHKOI

F) KaTaJIMTUICCKUM KPCKHUHI'OM.



Hrorosas koHTpoOIbHAs padoTa 3a | cemecTp
1 BapuaHT
Yacrs 1

1. YeThIpe 3J1eKTPOHA HA BHENIHEM JHEPreTHYeCKOM YPOBHE HMeeT ATOM:
a) renus; 0) Oepuius; B) yriiepoja; T') KUCIIOPO/Ia.
2. BoICclIy10 BaJIEHTHOCTh a30T MPOABJISIET B OKCH/IE:
a) N2Os; 6) NO; B) NO; r) N2O.
3. ®opMyJIbI OKCH/IA, OCHOBAHUS, COJIH, COOTBETCTBEHHO:
a) BaO, Fe(OH),;, NaNOsg;
0) Si0,, Ca0, K,COs;
B) P20s, Na;O, CaCly;
r) SO3, P20s5, Ca(OH),.
4. CteneHb okucjaenus noaa B coennnenun KlOs:
a) +1; 0) +7, B) t5; r) +4.
5. Kakas u3 cJjieayommx coJjieil He MmoJABepraercs ruapoJiusy:
a) Na,COs; 0) KClI; B) ZnSOy; r) CusS.
6. Bona He pearupyer c :
a) HATpUEM; 0) 3070TOM; B) KaJIbI[UEM,; ') IUHKOM.

7. B caMOpoOaAHOM COCTOSIHMM B MPUPO/JE BCTPEYAETCH:

a) aAJTIOMUHUM; 0) Maraui; B) cepedpo; T) [IUHK.
8. . [Ipomyktsl peaknuu BaO + H,S — ... - 910
1) BaHz, SOZ
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2) Bas, H,0
3) Ba(HS)2, H2, O,
4) BaSO, H,0

9 B ypaBHEHHMHU peakLuu
S + HNO3; —-H»S0, + NOQT + H,0
K03 uImeHT y GopMyIibl BOCCTAHOBHUTEIS PaBEH

1) 14
2) 10
3) 6
4) 2

Yactp2

1. YcraHoBuTE COOTBETCTBHE MCKAY HCXOOAHBIMHA BCIICCTBAMH U ITPOAYKTAMHA

peaKunil.
NCXOIHBIE BEHIIECTBA I[MPOJAYKThI PEAKIINHA
A) AgNOs + AICl; — 1) FeCl, + H2S
b) CaCO; + HNO; — 2) NazPO,4 + H,0
B) FeS + HCI — 3) FeClz + H,S
I') Na,HPO4 + NaOH — 4) Ca(NOs3), + CO; + H,0
5) AgCl + AI(NOs)3
Yacts3

1. lana nenouka xumu4ieckux npespamenuii: Na — Na,O — NaOH — Na(Cl —
AgCl.  HanuumuTe ypaBHeHHUs peaKIUii, IPH MOMOIIH KOTOPbIX MOKHO

OCYLIECTBUTH JAHHbIEC NPEBPaILICHUS.
2 BapuaHT

Yacrnl

1. IIaTb JICKTPOHOB HA BHCINHEM JHEPICeTHICCKOM YPOBHE HMECT aTOM:



a) KpeMHUS; 0) dhocdopa; B) XJIOPA; T') XpoMma.
2. B kakoM coeJUHEHUH BaJIEHTHOCTD xKeJjie3a paBHa |11?
a) FeO; 0) Fe(OH),; B)Fe,2(SOy)3; r) FeCl,.

3. q)OpMy.]'lbl a30THOM KHUCJIOTHBI, XJ10puaa HATPUS, THAPOKCHUAA KaJIHUs,

COOTBETCTBEHHO:
a) NHs;, NaCl, Ca(OH),;
0) HNOs, NaCl, KOH;
B) NO,; HNO3; NaCl;
r) NaNOs;, NaCl, NaOH.
4. Ctenennb oxkucjenus pochopa B coequnennn Caz(POs)s:
a) +3; 0) -1; B) -3; r)+5.
5. Kakasi u3 coJied He MOABEPraeTrcs ruApoJan3y:
a) AICl3; 0) Na SOy; B) ZN(NO3),; r) K5SiO:s.
6. C kakuM U3 MeTAJUI0B He B3aUMOACHCTBYET COJISIHAS KHCJIOTA:
a) YKenes3o; 0) UHK; B) cepebpo; ') MarHui.

7. B kakom Ha0ope MeTaJIJIOB COAEPKUTCH CAMBIN JICTKONJIABKHU A, CAMBbI
TBEPAbIH U CAMBIH

TSAKeJIbIH, COOTBETCTBEHHO:
a) HATpUH, MapraHel, OCMUM;
0) raymii, cepedpo, CBUHEII;
B) PTYTh, XpOM, OCMUII;
T') [IE3Uid, XPOM, PTYTh.
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8. . IIpu OOBIYHBIX YCIOBHSIX MPOTEKACT PEAKITUS MEXIY BOJOU U

1) Na

2) Cu(OH);

3) AgCl

4) Al,O3
9. Koa¢ppuumnent nepen ¢gopmy.ioii BoAbl B YyPABHEHUM PeaKIUH, CXeMa
KOTOpOii:

WOs + H; - W + H.O, pasen:

a) l; 0) 2; B) 3; r) 4.

Yactp 2

1. YcTanoBuTe COOTBETCTBUEC MCKAY HCXOAHBIMH BCIICCTBAMHA U IIPOAYKTAMHA

pEaKIuu.
NCXO/JHBIE BEHHIECTBA [MPOAYKTHI PEAKLINN
A) CaO + H3PO4 — 1) ZnSO4
b) CrO; + KOH — 2) CaSO4 + ZnS
B) ZnO + SO3 — 3) Ca(OH); + P05
I') CaS + ZnSO4 — 4) K,CrO4 + H,0O
Yactp3

1. lana nenoyka XuMu4ecKkux npeppamenuii: Mg —- MgO — MgSQ4 —

Mg(OH)2 — MgO.

Hanummyre ypaBHeHUs peaKkuuil, IPH MOMOLIHM KOTOPBIX MOKHO

OCYIIeCTBUTH JaAHHbIE MPEBPaIleHUS.

3 BapuaHT



Yacts 1
1. llecTh 3/1IeKTPOHOB HA BHEIIIHEM YHEPreTHYECKOM YPOBHE HMeeT aToOM:
a) a30Ta; 0) cepsr; B) aJIOMHUHUS, T') aproHa.
2. B kakoM coeJUHEHUHU BAJIEHTHOCTh cepbl paBHa VI:
a) H,S; 0) SO; B) Al,S3; r) SOs.
3. Crenennb oxkuciaenus cepedpa B coequHennu AGNO3 paBHa:
a) +5; 0)-1; B) +1; r) +3; ) +2.
4. ®opMyJibl PACTBOPUMOI0 OCHOBAHMS, COJIM, KHCJI0ThI, COOTBETCTBEHHO:
a) Zn(OH),, CacCl,, HCI;
0) BaO, Ba(OH),, H,SOy;
B) Mn,O7, Ca0, ZnO;
r) Ca(OH),;, NaNO3;, HNO:s.
5. Kakasi u3 coJied He MOABEPraeTrcs ruApoJan3y:
a) CuCly; 0) FeSOy; B) BaCly; r) Li,S.
6. C kakuM U3 METAJUIOB COJISIHAS KMCJIOTA He B3AaUMO/ACHCTBYET:
a) 0JIOBO; 0) NWHK; B) cepebpo; T) JKENe30.
7. Kakoii U3 MeTa/LLIOB CaMblil JIETKOIIABKUIA:
a) aAJTIOMUHUM; 0) 0J10BO; B) PTYTh; ') CBUHEII.

8 CokpallleHHOE HIOHHOE YpaBHEHHE
Fe?* + 20H = Fe(OH),
COOTBETCTBYET B3aMO/ICHCTBHUIO BEILIECTB:

1) Fe(NOs); 1 KOH
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2) FeSO4 u LiOH
3) NazS u Fe(NOs);
4) Ba(OH), u FeCl;
9. Koappuument nepea ¢gopmyJioii BoaAbl B YyPABHEHUM PeaKIUN, CXeMa
KOTOPOM:
H>S + O — H20 +SO, paBeH:
a) 1; 0) 2; B) 3; r) 4.
Yacts 2

1. YcTraHOBUTE COOTBETCTBUE MEXAY PEATHPYIOIIMMH BEIIECTBAMU U MPOIYKTAMU UX
B3aUMOJIEUCTBUA.

PEATMPYIOIIME BEILIECTBA ITPOAYKThI PEAKIININ
A)Fe +Cl, — 1) FeSO,4 + H;
b) Fe + HCl — 2) Fea(S04)3 + Ha
B) Fe + H,SO4(pa3barin.) — 3) Fez(S04); + SO, + H,0O
to 4) FeCl, + H;
I') Fe + H,SO4 (koHIL.) — 5) FeCls + H;
6) FeCls
Yacts 3

1. Tana uenouka xumudeckux npeppamenuii: SOz — H2SO4 — NaxSO4 —

BaSO..

Hanummyre ypaBHeHUs peaKkuuil, IPH MOMOLIHM KOTOPBIX MOKHO

OCYIIeCTBUTH JaAHHbIE MPEBPaIleHUS.

3AJIAHUS 1151 OIEHKHA OCBOEHUSA YYEBHOM JUCIUIIJINHBI.
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Bapuanr 1

Yacrs 1

1. MeTaideckue cBoicTBa 3eMeHTOB 3-ro repuoja ot Na k Cl
1) ycunuBarores

2) ocnabeBaroT

3) HE U3MEHSIOTCS

4) He 3HaI0

2. CreneHb OKUCIICHUS a30Ta YMEHBIIIAETCSI B HA0OpE COSTMHEHM (ClieBa HAIIPaBo)

1) NH3, NasN, NH4Cl

2) NH3, NO, HNO;

3) KNOzi Nzo, NaNO;

4) N203‘ Nz‘ Mg3N2

3. YTi1eBogopo/i, OTHOCSIIIUKCS IO COCTABY K KJIACCY AIKAHOB, - 3TO

1) CeHis
2) C7H16
3) C3H,
4) CsHe
4. Ilponyktel peaknuu BaO + H,S — ... - 310

5) BaHz, SOZ

6) BaS, H,0O

7) Ba(HS)z, Ho, 0O,

8) BaSO4, H,O

5. ITocne nmporekanwus peakiuu B pactBope HCI + Na,SiO; — ...

1) cMech OKpaluBaeTcs B 3€JICHBIN 1IBET

2) BbIAENSETCS Ta3

3) BBINIAJIaE€T OCAJ0K

4) cMech OKpaIllMBAETCs KpaXxMajaoM B CUHUU 1BET

6. Oprannyeckrie COeAMHEHUS TEKCaH U 2-METUJIIIEHTaH — 3TO

1) romosioru
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2) CTPYKTYpHBIE U30MEPBI

3) reoMeTpUYECKUE U30MEPEI

4) 0JTHO ¥ TO K€ BEIIECTBO

7. J1ns npeieIbHBIX OJTHOATOMHBIX CITUPTOB XapaKTEPHBI PEaKIH

1) He#Tpanuzanun
2) riuapaTanuu

3) moaMMepHU3aLMH
4) neruapartanin

8. B nienouke npeBpanieHuit
[Iponen *—Xnopnponan > —$lponanon -1
peareHTsl A 1 b — 3TO COOTBETCTBEHHO

1) NaCl, H,O

2) HCI, NaOH(p)

3) Cl,, H,0O

4) Clp, KOH

9. Cxopocts peakiuu 2H,0, — 2H,0 + O, 1 OyaeT Bblie, €CIIA UCIIOIh30BaTh

1) 3% -ii pactBop H,O, 1 karanuzarop

2) 30% -i1 pactBop H,0, m kaTanmzarop

3) 3% -ii pactBop H,0, 6e3 karamuzaTopa
4) 30% -ii pactBop H,0, 6e3 xaranuzaTopa

10. B ypaBHenuu nucconuanuu coiu FeEBrs cymma koadduiineHToB paBHa
1) 3
2) 4
3) 5
4) 6
11. B ypaBHEHUH peakiuu
S + HNO3 —H,S0O4 + NO21 + H,0O
kod(pureHT y hopMybl BOCCTAaHOBUTESI PaBEH

5) 14
6) 10
7)6



8)1

12. B ypaBHEHUY TIOJHOTO CTOpaHUs dTaHa Ha BO3AyXe CyMMa K03 (HUIIMEHTOB paBHA
1)35
2)27
3)19
4)15

13. IIpu noGaBiaeHUN MIEI0UYN OpaHKEBAsI OKpacka HEUTPaIBLHOTO pacTBOpa
METHJIOPaHka MEHSIETCS Ha

1) kpacHyto

2) )KENTYIO

3) CHHIOIO

4) po30BYyIO

14. I1pu MOJTHOM CrOpaHHUU CMECH METaHA U alleTUIICHa B 00bEMHOM OTHOIIICHHH 1:2
oOpa3zyercs 56 i1 (H.y.) YIIIEKHUCIIOTO ra3a, ClIe0BATEIbHO, B UICXOJHON CMECH KOJIMYECTBO

aJNKuHa (MOJIb) OBLJIO PaBHO

1)1 3)2
2) 1,5 4) 2,5
Yacts 2

1. YcTaHoBUTE COOTBETCTBUE MEXKy Ha3BaHWEM OOBEKTa U €r0 MPUHAJJIEAKHOCTHIO K
YHUCTBIM BEIIECTBAM HJIM CMECSM BEIECTB.

HA3BAHUE BEIIECTBO wim CMECDH
A) MeZIHBIN Kynopoc 1) cruias
b) mopckas Bona 2) pacTBOp
B) Bo3nyx 3) yucTOE BEIIECTBO
') uyryn 4) B3BECH

5) amyinbcus

6) razoBasi CMECh
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2. YcTaHOBUTE COOTBETCTBUE MEXKIY UCXOJHBIMU BEIIECTBAMU U MPOAYKTAMU PEAKLUH.

MCXO/HBIE BEI[ECTBA MTPOAYKThI PEAKIIAA
A) AgNO; + AICI; — 1) FeCl, + H,S

B) CaCOs + HNO; — 2) NasPO, + H,0

B) FeS + HCI — 3) FeCls + H,S

I') Na;HPO, + NaOH — 4) Ca(NO3); + CO, + H,0

5) AgCl + AI(NOs)3
3. YcraHoBUTE COOTBETCTBUE MEXKy HA3BaHWEM COCIMHECHUS U 00111el hopmysoin

TOMOJIOTHYCCKOI'O psAda, K KOTOPOMY OHO IIPHMHAIJICKHUT.

HA3BAHHWE COEJIMHEHM A OBIIIASA ®OPMVYIJIA
A) Oytun 1) ChHane2
B) LuKiIorekcan 2) CqaHan
B) nponan 3) CnHano
I') 6yraguen 4) ChHon 4
5) ChHan s

B 3a0anuu 4 evidepume mpu eepuvix omeema u3z wiecmu. 3anuwiume Imu yuppol 6
nopsaoKe 803pacmaHusl.

4. C BOIOpOJIOM pearupyroT o0a BeliecTBa B Habopax
1) 6enzomn, Oyranuen-1,2
2) aTaH, MUKI00yTaH
3) HUKJIONEHTaH, MEHTHUH-1
4) mpornaH, TMOpOMITaH
5) anetuieH, neHTeH-1

6) IeHTaH, ICHTEH-2



5. K 100r 35% -ro BogHOTO pactBOpa conu gobaBunu SOT Toro *Ke BemiecTBa. Halaure
MacCOBYIO J0Jt0 (B %) cOJIM B KOHEUHOM pacTBope. (3amuiInTe YUCIO ¢ TOYHOCTHIO JI0
JIECATHIX.)

Yacrp 3
1. Mcnionb3yst METOJ 2JIEKTPOHHOIO GajlaHca, COCTaBbTE YPABHEHUE PEAKIIUH
KMnQO4 + H,SO,4 + KI — MnSO4 + |, +K>2S04+H>0

OHpGI[eJ'II/ITC OKHUCJIUTCIb U BOCCTAHOBUTCIIb.

2. Kakoit o0beM rasza (B JIUTpax, H.y.) MOXKHO MOJTYYUTH IPU 00XKHUTe HA BO3yXe 5,6 1kr
cynbduna xenesa (I1) co crenennto unctotsl 80%?

Bapuanr 2

Yacrs 1

1. Yncno »1eKTpoHOB B HOHE Kefe3a Fe?* paBHo
1) 54 3) 58
2) 28 4) 24

2. BelecTBO € MOJSPHON KOBAJIEHTHOM CBS3BIO — 3TO
1) CaCl,
2) F;
3) HF
4) CaF,
3. ATOMHYIO KPUCTANTMYECKYIO PEIIETKY UMEET BEIIECTBO
1) ruapokcul Kanus
2) anmas
3) xkene3o
4) oxcun yriaepoaa (11)

4. Cpeau metasuioB rinaBHoM noarpynmsl || rpymnmnel Hanbonee CUITbHBIM
BOCCTAHOBUTEJIEM SIBIISIETCS
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1) Bapwuii

2) Kanbiuii

3) CtpoHmuii

4) Maruwuii

5. TIpu OOBIYHBIX YCIIOBHUAX MPOTEKACT PEAKIIMS MEXKY BOJIOH U
1) Cu(OH);
2) Na
3) AgCl

4) Al,O3

6. Pa3baBieHHas cepHasi KUCJIOTa pearupyer (1o OTAEIbHOCTH) C BEIIeCTBAMU Habopa
1) Au, P,0Os
2) FeS, CuO
3) SiOy, SO,
4) Ag, KHCO;

7. B uenoyke npeBpameHnit
A B
Zn0O — Zn — ZnS0O4
peareHTsl A U b — 3TO COOTBETCTBEHHO

1) Hp, H,S0,
2) C (xokc), SO3
3) S, Na,SO4
4) MgO, SO,

8. BajeHTHBIE OpOUTAIM BCEX aTOMOB YIJIEPOAA HMEIOT SP3-TUOPUIM3ALNIO B MOJIEKYIIE
yIJIEBOOPOAA

1) aTan

2) 3TUJIeH



3) aneTuiieH

4) 6eH3omn

9. IIpu runposvse TBEPOTO KHUPa MOTydaeTCs
1) STUJIEHTTUKOJIb U HEeTIpeiebHasi KapOOHOBas KUCIIOTA
2) 3TaHOJI U TJII0K032
3) rIIMLepuH U IpeieabHas KapOOHOBasI KUCIOTa

4) nponmiamMuH ¥ GopMabIETrul

10. Jlnis sTHIeHA U €T0 TOMOJIOTOB XapaKTEPHbI PEaKIun
1) 3amereHus
2) UMKIU3auu
3) npucoeMHEeHUS

4) paznoxeHus

11. Crioco06, cMemaronuii paBHOBECUE PEAKITUN
COxr) + 2805() <> CSyry + 405 — Q
BIIPaBo (—), - 3TO

1) yBenuuenue koHueHTpanuu O
2) yBenuueHue KoHIeHTpanuu CS;
3) NOBBIIICHUE TEMIICPATYPHI

4) OBBIIICHUE JTABJICHUS

12. B nonnoM nonHom ypasuenuu peakuuu AgNO; + K3POs — ... cymma
K03(PuIMEeHTOB paBHa

1) 11 3) 15
2) 13 4) 17
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13. DTanans oOpazyeTcs o peakiuu

Kart.

1) C,H;s + H,O —...

2) C,H,+ H,O —...

3) C2Hs Cl + KOHp) —...

4) CHsCOONa + HS0,—...

14. HapymeHHe HKOJIOTMYECKOI0 OajaHca Ha 3€MJIG, Ha3bIBACMOC «I'IapHI/IKOBBIﬁ
3(1)(bCKT», BBI3BIBACTCS ITOBBINICHUCM KOHLICHTPALIUU B aTMOC(I)Gpe OKCHIa

1) yrnepona (1V)
2) cepsl (1V)
3) xpemuus (1V)

4) yraepona (I1)

Yactb 2

1. YcranoBuTe COOTBETCTBHE MCXKIY Ha3BaHUCM 00BEKTa U €T0 MNPHUHAOJIC)KHOCTBIO K
YUCTBIM BE€IICCTBAM HJIHN CMECAM BCIICCTB.

HA3BAHUE BEHIECTBO unu CMECH
A) men + Bozaa 1) cruias
b) pactutenbHOE Maciio + Boaa 2) pacTBOp
B) 6enbiii pochop 3) uucToe BEIIECTBO

') 6pomHas Boma 4) B3BECh



5) amynbcus

6) razoBasi CMeCh

2. YCTaHOBUTE COOTBETCTBUE MCKAY HCXOJHBIMHU BCIICCTBAMUA U IIPOAYKTAMHU peaKHI/If/'I.

WNCXOJHBIE BEIIIECTBA TTPOJIYKTBI PEAKLIVIN
A) CaO + HsPO; — 1) ZnSO,

B) CrO; + KOH — 2) CaSO, + ZnS

B) ZnO + SO; — 3) Ca(OH); + P,Os

T) CaS + ZnSO, — 4) K,CrO; + H,0

5) Ca 3(POy),+ H,O

3. YcraHOBUTE COOTBETCTBUE MEX1Y HA3BaHUEM COEIMHEHHUS U 00111el Gpopmyioi

IrOMOJIOTHYCCKOI'O pAda, K KOTOPOMY OHO ITPHUHAIJICKHUT.

HA3BAHHWE COEJIMHEHU A OBIIAS ®OPMVYIJIA
A) Oyren 1) ChHane2
b) amnerunen 2) CyH2n
B) Genzon 3) CnHan2
I') nenraguen 4) ChHon 4
5) ChHan s

B 3a0anuu 4 evibepume mpu eepuvix omeema u3z wiecmu. 3anuwiume Imu yuppol 6
nopsaoKe 803pacmaHusl.

4. C BOIOPOJIOM pearupyroT o0a BemiecTBa B Habopax
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1) 1-xnopmporieH, rekcaH
2) 6yreH-2, 6yteH-1

3) ataH, OyTuH-1

4) 5TUH, IUKIJIOMPOTIaH

5) nponaH, IpoNuH

6) nporneH, OeH3071

5. N3 500r 15%-ro pactBopa xsopuaa HaTpus Beinapuian 100mn Boasl. Kakoii crana
MaccoBas 10Jis (B %) conu B pactBope? OTBET JaiTe ¢ TOYHOCTHIO 10 COTOM.

Yacrts 3

1. Mcnionb3yst METOJL 3JIEKTPOHHOIO GaaaHca, COCTABLTE YPABHEHHE PEAKIIUH
K>S + K>CrO7 + HoSO, = S + Ky,SOy4 + Crz(SO4)3 + H,0

OHpe,Z[eJ'II/ITe OKHUCJIUTCJIb U BOCCTAHOBUTCIIb.

2. K 100r 10%-ro pactBopa xnopusa kaneitusa gooasuin 100r 10%-ro pactBopa
Hutpata cepedpa (I). Haitnure maccy ocanka (B rpammax).

Bapuanr 3
Yacrs 1

1. Yncno sHepreTHYecKUX YpOBHEHW M YMCJIO BHEIIHUX AJIEKTPOHOB aTOMa XJIOpa PaBHbI
COOTBETCTBEHHO

1)4u6
22us



3)3u’7
4)4us
2. B cepoyraepone CS; xumudeckas CBsI3b
1) nonHas
2) MeTayu4eckas
3) KOBaJICHTHAs TIOJISIpHAST

4) KoBaJICHTHAs1 HEMOJIsIpHAs

3. Kakue u3 npuBeAE€HHBIX YTBEPKICHUN BEPHBI?

A. BemecTBa ¢ MOJIEKYJISIPHON KPUCTAIUTMYECKON PEIIETKON UMEIOT HU3KUE
TEMIEPATYyphl IJIABJIECHUS U HU3KYIO JIEKTPOIPOBOIHOCTb.

B. BemectBa ¢ aTOMHOM KPUCTAUTMYECKON PEIICTKOM IIJIACTUYHBI M 00J1a1al0T
BBICOKOM 3JIEKTPUYECKON ITPOBOAMMOCTHIO.

1) BepHO TOJBKO A
2) BepHO ToJIbKO b
3) BepHBI 00a YTBEpKACHUS
4) o0a yTBEp>KIECHUSI HEBEPHBI
4. Menb pacTBOpsieTcsl B pa30aBIIEHHOM BOJHOM PacTBOPE KUCIOTHI
1) cepHoii
2) constHOM
3) a3oTHOM
4) bTOpOBOIOPOIHOM
5. Kak Bozopoz, Tak 1 XJI0p B3aUMOJEUCTBYIOT C
1) Bonoi
2) aMMHUaKoM

3) TUAPOKCUIOM KaJIbITUS
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4) METaJIMYECKUM KaJlbLILEM
6. Paz0aBneHHas cepHasi KUCIOTa MOXKET pEarupoBaTh C KaXIbIM U3 ABYX BEIIECTB:
1) cepoit u Maruuem
2) oxcuaoM xene3a (1) u okcngom kpemuus(l1V)
3) TUAPOKCUIOM KA U XJIOPUJIOM KaTHs
4) uutparom Oapus u ruapokcugaom meau(ll)
7. B cxeme npeBpaleHui
Zn0O — X1 — X2 — Zn(OH);
BeniecTBaMH «X1» U «X2» COOTBETCTBEHHO SIBJIIOTCS
1) Zn(OH), u ZnCl,
2) Zn(OH); u ZnSO4
3) ZnCl, u ZnSO,
4) ZnCl,u ZnO
8. Ilpu rugparanuu anerusieHa B mpucytcTBun cyibdara prytu (1) obpazyercs
1) sTaHo
2) sTaHajb
3) sTaHOBas KUCJIOTA
4) nuATUIOBBIN hUp
9. KakoMmy THIly peakiiuu COOTBETCTBYET YPaBHEHUE
NaOH + HCI = NaCl + H,O
1) obmena
2) coeAMHEHUS
3) paznoxeHus
4) 3aMelieHus

10. B cucreme



2805 + Oa) > 2305y + Q

CMCIICHUIO XUMHWYCCKOI'0 PAaBHOBCCHA B CTOPOHY HCXOAHBIX BCUICCTB 6yz[eT

CIOCOOCTBOBATH
1) ymMeHbITICHUE TeMIIEPaTyPhI
2) yMEHBIIICHUE JaBICHUS
3) yBenuueHnue KoHIeHTpauun SO,
4) ymensblieHrue koHreHTpanuu SOs3
11. CokpalieHHOE€ HOHHOE YPABHEHUE
Fe?* + 20H™ = Fe(OH),
COOTBETCTBYET B3aUMOICHCTBHUIO BEIIIECTB:
1) Fe(NOs)3; u KOH
2) FeSO4 u LIOH
3) NazS u Fe(NOs),
4) Ba(OH), u FeCl;

12. B kpatkom nonnom ypasuenun peakiuu NaF + AICl; — ... cymma
K03(PUIIMEHTOB paBHA

1)3
2) 4
3)5
4) 6
13. IIporanon MOXKHO MOJYYUTh U3 MPONEHA B pe3yJIbTaTe peakluu
1) ruaparanuu
2) TuIpUpOBaAHUS
3) rajoreHupoBaHus
4) ruporaIOreHUPOBAHUS

14. DKOIOTUYECKHA YUCTHIM TOILUIUBOM ABJISIETCS
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1) HedTh

2) BoOpOA

3) KaMEHHBIN yTrOJIb

4) npupOIHBIN Ta3
Yacrtp 2

1. YcraHoBUTE COOTBETCTBUE MEXY CTPYKTYPHOM (DOpMYJIIOi BeliecTBa U HA3BaHUEM
TOMOJIOTUYECKOTO Psijia, K KOTOPOMY OHO MPUHAIICKUT

®OPMVJIA BELLIECTBA T'OMOJIOT MYECKHUH PA]
A) CeHs—CH,—CHs 1) ankagueHbl
b) CH3—C(CHj3),—CH,—CHj; 2) aJIKaHbI
B) CH,=C=CH—CH3; 3) apeHsl
I') CH;—C =C—CHj3 4) anKeHsl
5) aJKuHBI

2. YCTaHOBUTE COOTBETCTBUE MEK/y PEATHPYIOIINMU BEIIECTBAMU U MPOAYKTAMHU UX

B3aUMOJCHCTBUA.
NCXOJHBIE BEHIECTBA [MPOAYKTbBI PEAKIINNU
to 1) CaO + H,
A) Ca(OH); — 2) CaO + H,0
B) Ca(OH); + H,S — 3) CaS + H,0
B) Ca(OH); + SO, — 4) CaSO3 + H;
I') Ca(OH),; + SO; — 5) CaSO; + H,0

6) CaSO4 + H,0

3. YcraHoBUTE COOTBETCTBUE MEXTy HA3BaHUEM COCIMHEHUS U 00111e Gpopmyioit
TOMOJIOTHYECKOTO Psijia, K KOTOPOMY OHO MPUHAIJICIKHUT.

HA3BAHUE COEJUHEHUNA OBILAS ®OPMVIIA



A) 6yren 1) ChHane2

B) rexcun 2) CqyHzn

B) metunbenson 3) ChHan 2

I') nenran 4) CoHzn 4
5) ChHzn 6

B 3a0anuu 4 evioepume mpu eepHvlx omeema u3 uwiecmu. 3anuuiume Imu yuppol 6

nopaoKe 603pacmanusl.
4. IlpucoeAMHSIOT XJIOPOBOIOPO]I 00a BelIecTBa B HAOopax

1) mponeH, 3TuH
2) 6ensomn, OyragueH-1,3
3) OyTaH, MUKJIOMPOIIaH
4) 6yreH-1, mpornuH
5) XJOpBUHUII, STUIICH
6) 1,2-nmuxmopasTaH, OyTeH-2

5. Kakas macca a30THOM KUCTIOTHI coaepkutcs B 11 e€ 20%-Horo pacTBopa ¢
IUIOTHOCTBIO 1,051/Mi1? 3anuIIMTe YMCIIO C TOYHOCTBIO J0 IIEIBIX.

Yacrts 3

1. Vicrionb3yst METOJ DJIEKTPOHHOTO 0ajlaHca, COCTaBbTE YPaBHEHUE PEAKIMU
Kl + H,SO,4 + K,Cr,O; — I, + Crz(SO4)3 + K,SO,4+H,0
OHpC}IeHHTe OKHUCIIUTCJIb U BOCCTAHOBHUTCIIb.

2. Ipoxkanmunu 32,1 r xjiopujia aMMOHHUS € 55,5 T TUAPOKCHUAA KAJIBIUA, COJIEPKAIIETO
20% uHepTHBIX puMecei. PaccuuTaiite 00beM (B JIUTpax, H.y.) BBIIECIMBIIETOCS Ta3a.

Bapuant 4

Yacre 1

1. ¥V anemMeHTOB NOATrpynmbl KUCIOPOAa C YBEIMYEHHEM aTOMHOI'O HOMEpPA

YBECIUYHUBACTCS
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1) aToMHBIN paguyc
2) OTHOCUTEJIbHAS aTOMHAas Macca
3) 4KCo BaJEHTHBIX 3JIEKTPOHOB B aTOMax
4) 51eKTPOOTPULIATEIHHOCTD
2. CTeneHb OKUCIICHUS, paBHYIO +3, aTOM a30Ta MMEET B COCIUHEHUU
1) HNO3
2) NH;
3) HNO;
4) N2Os

3. CoenuHeHus, B COCTaB KOTOPBIX BXOAUT PyHKIIMOHaNbHAs rpynmna —COOH

OTHOCATCSA K KJIaccy
1) ciupToB
2) kKapOOHOBBIX KHCIIOT
3) anpaeruoB
4) apupos

4. OKuCIUTENbHBIE CBONCTBA CE€pa MPOSBISET IPHU B3aUMOJICHCTBUU C

1) kucnopoaom
2) ¢pTopom
3) xjopoMm
4) marauem

5. BemecTBo, KOTOPOE MOKET PEarupoBaTh C BOJAOPOIOM, KUCIOPOAOM H

XJIOPOBOAOPOJOM, UMEET (HOPMYITY
1) CoH,
2) CoHs
3) NaNOs
4) K,0



6. PactBop xsopua xenesa (l1) pearupyer ¢ kaxxJIpIM U3 ABYX BEILECTB:
1) HCl u H,SiO3
2) H20 u Cu(OH);
3) O, u HNO3
4) NaOH u AgNO3
7. 3omepom OyTaHas SIBIASETCS
1) 6yranon
2) meHTaHOBas KUCJIOTa
3) 2 — XJIOpIPOIAHOBAs KUCIIOTA
4) 2-MeTHITIPOTIaHAb
8. I'uapokcuibHas TpyIimna UMeeTcsl B MOJIEKyJIax
1) ciupToB M KApOOHOBBIX KHCIIOT
2) anpAETrUI0B U POCTHIX 3(HUPOB
3) aMMHOKHUCIIOT M CJIOKHBIX 3(HUPOB
4) >KUPOB U CIIUPTOB
9. B cxeme npeBpallleHHi
H.O HCI
CHsi— Xy — Xo
BELIECTBOM «X2» ABJISACTCA
1) sTananb
2) 1,2-3tanauon
3) meTuaneTar
4) xjopaTaH

10. [Ins cMeleHust paBHOBECHS BITPAaBO

2CO0+0,=2C0,+Q
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HE00XO0IMMO

1) ymenbmnTh KOHUEHTpanuw CO
2) yMeHBITUTH KOHIIeHTparmio Oy
3) IOHU3HTH JaBJICHHE

4) MOHU3UTH TEMIIEPATYPy

11. Uonsr Cl oOpa3zyrorcst pu JUCCOITAAITIH
1) KCIO3
2) KCI
3) C,HsCl
4) NaClO,

12. B peakuun oxcuna xpoma (I11) c anrommuHanemM BocCTaHOBUTENIbHBIE CBOMCTBA
MPOSIBIISIET

1) Cr*?
2) Al°
3) 02
4) Cr°
13. IlpeBpailieHue TEeHTaHA B MEHTEH OTHOCUTCS K PEAKIINU
1) monumepuzanuu
2) nerupupoBaHus
3) neruagpartanuu
4) nuzoMepuzanuu

14. IIpu paboTe ¢ XJI0pOM COOIOAIOT CIIEIIUAIbHBIE MEpPhl 0€30ITaCHOCTH, TIOTOMY YTO
OH

1) neryd



2) TOKCUYEH
3) pa3benaeT CTeKI0
4) oOpasyeT B3phIBOOMACHBIE CMECU C BO3IyXOM

Yacrtb 2

1. YcraHoBuTe COOTBETCTBUE MCKAY Ha3BaAHUCM COCANMHCHUA U €TI0 IIPHUHAIJICKHOCTBIO
K OIIPpCACIICHHOMY KJIACCYy OPraHUYCCKUX BCIICCTB.

HA3BAHUE KJIACC OPTAHUYECKUX
COEJIMHEHUA BEIIECTB
A) ananuH 1) ciupTsl
b) 6enzon 2) aMUHOKHCJIOTBI
B) stundopmuar 3) dbenomnb
') aTanon 4) cnoxxHbie d3GUPHI

5) apoMaTU4YECKUE YIIE€BOAOPOIbI

2. YcTaHOBUTE COOTBETCTBUE MEXKY (DOPMYJION COETMHEHUS U 3HAUCHUEM CTEIICHU
OKHUCJIEHUS a30Ta B HEM.

OOPMVIJIA COEIMHEHMA CTEIIEHb OKHUCJIEHUA A30TA
A) N:O 1)+5
b) N2Os 2) +4
B) KNO; 3)+1
') NO, 4) +3
5 -1

3. YcraHoBuTe COOTBETCTBHE MEXTy HA3BAHUEM COCIUHEHUS U 0011el Gopmyioit
TOMOJIOTHYECKOTO Psijia, K KOTOPOMY OHO MPUHAIJICIKHUT.
HA3BAHUWE COEMHEHUW A OBIIIAA ®OPMYVYIJIA
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A) nedTun 1) ChHane2

b) mponan 2) CqaHan

B) meTumpomnan 3) ChHan 2

') rekcen 4) ChHan 4
5) ChHan s

B 3a0anuu 4 evioepume mpu eepHvlx omeema u3 uwiecmu. 3anuuiume Imu yuppol 6
nopsaokKe 603pacmanu.

4. Ilpucoeaunstor OpoM 00a BellecTBa B Habopax
1) 6yten, Oyramuen-1,3
2) uukiI00yTaH, MeHTaH
3) 6yraH, 1-xJoprieHTan
4) TeTpabpoMdTaH, MPONTUH
5) nporneH, aleTuieH
6) 1,2-nmubpomaTeH, OyTHH

5. Kakast macca kapOonHata Hatpus motpedyercs ais npurorosienus 0,51 13%-Horo
pactBopa MmIoTHOCTHIO 1,13 r/Mn? 3anuniuTe Yuciao ¢ TOYHOCTHIO /10 COTHIX.

Yacrb3
1. Micrionb3yst METO DIIEKTPOHHOIO 0ajaHca, COCTaBbTE yPaBHEHUE PEAKLIUM
FEClz + HCI + K,Cr,O; — FeC|3 + CrCI3 +KClI + H,O

OHpC}IGJ’II/ITe OKHUCIIUTCIb U BOCCTAHOBUTCIIb.

2. Onpexnennute MaccoBYIO 1010 (B %) CONSIHON KUCIOTHI B pacTBope Maccoii 200r,
€CJIM B HEM PaCTBOPSETCS METAUIMYECKUN alFOMUHUI Maccou 3r, conepxkatmii 10%

VHEPTHBIX [PUMECEH.

Kirou k oTBeTam

Bapuanr 1



Yacre 1

©CoNokwNE
NNRNBERNDWNN AN

10.3
11.4
12.3
13.2
14.1
Yacrtsb 2

1. 3261
2.5412
3.3213
4, 135
5. 56,7
Yacrtp 3

1. ConeprkaHuie BEpHOTO OTBETA U YKa3aHUsI IO OLICHUBAHUIO

DJIeMEHTBI OTBETA
(momyckaroTcsi uHbIe (POPMYJIMPOBKU OTBETA,

HC NCKaXXAIOMHe €ro CMBICJ'Ia)

bamer

1) CocraBiieH 3JIeKTPOHHBIN OaTaHC:
2 | Mn*7 + 58 — Mn*2

5] 21m-28—1°

2) PaccraBienbl kK03G(OUIMEHTH B ypaBHEHUH PEAKIIUU:

2KMnQO4 + 8H,S04 + 10KI = 2MnS0O4 + 51, + 6K,S04 + 8H,0
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3) VYkazaHo, 4To Mo/ B cTeneHr OKUCIeHUs —1 (Wiau oaua Kanus 3a
CYET H0/1a B CTEIIEHU OKHUCIICHUS —1) SBJISIETCS BOCCTAaHOBUTEJIEM, a
Maprasell B CTETICHU OKUCIICHHS +7 (WM IIepMaHTaHaT KaJlusl 3a CYET
MapraHiia B CTENIEHU OKUCJICHUS 1+7) — OKUCITUTEIIEM.

OTBeT NpaBU/IbHbIA N NONHbIN, BKAKOYAET BCE Ha3BaHHbIE Bbllle 3
3/IEMEHTbI
B oTBeTe aonyuieHa owmnbKa TONbKO B OA4HOM U3 3/1IEMEHTOB 2
B oTBeTE AONYLLEHDbI OWNOKKN B ABYX 3N1€MEHTAX 1
Bce anemeHTbI OTBETA 3aNUCaHbl HEBEPHO 0
MakcumanbHsil 6an 3
2. CopeprkaHue BEpHOTO OTBETA M YKa3aHUS 10 OIICHUBAHUIO
DJIeMEeHThI OTBETA
(momyckatrotcst uHble (OPMYJIUPOBKU OTBETA, bannbl

HE MCKa)XaIOIIHe ero CMBICTIA)

1) CocTaBieHo ypaBHEHHE PEAKLIUH:
4FeS + 70, = 2Fe,03 + 4802T

2) PaccuuTaHbl Macca W KOJHUYECTBO BEIIECTBA YUCTOTO CYIb(puIa
xenesa (1):
m(FeS) =5,61 - 0,8 = 4,488 kr

n(FeS) = 4488 / 88 = 51 mob

3) OmpeeneHo KOIMYECTBO BEIIECTRA rasa:
n(SO;) = n(FeS) = 51 moib

4) PaccuuraH 00beM rasa:




V(SOz)=51-22,4=11422 n

OtBeT HpaBHHBHBIﬁ n HOJ'IHBIﬁ, BKJIIOYAa€T BCC HA3BAHHBIC BBIIIIC
3JICMCHTHI

B otBeTe gomyieHbl OMMOKH TOIBKO BO 2-M, WIIH 3-M, WU 4-M
DJIEMEHTE

B otBete AOITYIICHBI OIINOKH B ABYX 3JICMCHTAaXx

B oTBeTe nomyriena ommubka B IEPBOM IJIEMEHTE, KOTOPAst MOBJICKIIA
OIIKUOKH B MOCJEAYIONIUX IJIEMEHTaX

Bce aneMenTsI 0TBeTa 3aliCcaHbl HCBCPHO

Maxcumanvnwviu 6aun

Bapuant 2

Yacre 1

CoNoOaRrWDE
WRNNONNEFENDWN

=
©
w

11.3
12.4
13.2
14.1
Yactp 2

1. 4532
2.5412
3. 2353
4. 246
5. 18,75
Yacrtp 3
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1. CopeprkaHrie BEpHOTO OTBETA U YKAa3aHUSI IO OLICHUBAHUIO

DJIeMEeHThI OTBETA
(momryckaroTcst uHbIC (DOPMYITUPOBKU OTBETA,

HE MCKa)XaIOIIHe €ro CMBICTIA)

bamel

1) CocTaBieH 2JIEKTPOHHBIN OajIaHC:
2 | Crt+3e — Cr?®

3|s?-2e—¢s°

2) PaccraBiienbl K03((OULHEHTH B ypaBHEHUH PEAKIINU:

3H,S + H,0 + K,Cr,07 = 3S + 2Cr(OH)s + 2KOH

3) VYkazaHo, 4TO cepa B CTENEHU OKUCIICHHUS —2 (UK CEpOBOAOPO/I 3
CYET CEPhI B CTENIECHU OKUCIICHUS —2) SIBJIIETCSI BOCCTAHOBUTENIEM,
XPOM B CTENEHU OKUCIICHUS +6 (MiIu OMXpoMar Kajius 3a CueT Xxpoma B
CTETICHH OKUCJIEHUS +6) — OKUCIUTEIIEM.

OTBET NMpaBUJIbHBIA U TIOJIHBIN, BKJIIOYAET BCE HA3BAHHBIC BBIIIE
3JIEMEHTHI

B oTBeTe gomyieHa onmoka TOJIKO B OJTHOM U3 DJIEMEHTOB

B oTBeTe gomyieHbl OMKUOKH B IBYX DJIEMEHTaX

Bce anneMenTh 0TBeTa 3aliCaHbl HCBCPHO

Maxcumanvuviii 6ann

2. ConeprkaHue BEPHOTO OTBETA U YKA3aHHUS IO OIECHUBAHUTO

DJIeMEeHThI OTBETA

(momyckaroTcsi uHbIe (POPMYIUPOBKU OTBETA,

bannsr




HC MCKaXXaroliue €ro CMI)ICJ'Ia)

1) CocTtaBiieHO YpaBHCHHE PCAKIUH:
CaCl; + 2AgNO; = Ca(NO3), + 2AgCL|

2) Paccunransl Mmacca ¥ KOJMYECTBO BEIIECTBA XJIOPUA KAJbLHS U
HUTpaTta cepedpa B pacTBOpax:
m(CaCl,)=100-0,1=10r

n(CaCly)=10/111 = 0,09 monb
m(AgNQO3)=100-0,1=10T
n(AgNO3) =10/170 = 0,06 moib

3) VYkazaHo BelecTBO, KOTOPOE B PACTBOPE HAXOIUTCS B U30BITKE:
CaCl; — xyopun kaiabius (MM BEIIECTBO, KOTOPOE pearupyer

noaHocThio — AGNO3)

4) PaccumTaHa Macca ocajka:
n(AgCl) = n(AgNO3) = 0,06 mob

m(AgCl) = 0,06 - 143,5=8,61 T

OtBeT HpaBI/IJ'IBHI)H\(JI " HOJ'IHI)Iﬁ, BKJIIOYAa€T BCC HA3BAHHBIC BLIIIC
DJICMCHTHI

B otBeTe gomyiieHpl OMMOKH TOIBKO BO 2-M, WIIH 3-M, WU 4-M
3JICMEHTE

B otBeTe gomyieHsbl OMMOKY B IBYX AJI€MEHTaxX

B oTBete nomyieHa ommbka B mepBOM AJIEMEHTE, KOTOPasi TOBJICKIIA
OIIMOKH B MOCIEAYIOUINX IEMEHTax

Bce anneMenThI 0TBETa 3alMCaHbl HCBCPHO

Maxcumanvuviti 6ann

Bapmuanr 3
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Yacre 1

©CooNSORWDNE
PNWRARWRE OW

10.2
11.2
12.3
13.1
14.2
Yacrtsb 2

1. 3215
2. 2356
3. 2351
4, 145
5. 210
Yacrtp 3

1. ConeprkaHue BEpHOTO OTBETA U YKa3aHUsI IO OLICHUBAHUIO

DJIIEMEHTHI OTBETA
(momyckarotcs uHbIe (OPMYJIUPOBKH OTBETA, bamier

HEC UCKaXaromuc €ro CMBICJ'Ia)

1) CocraBiieH 3JIeKTPOHHBIN OaTaHC:
2 | Crt+3e — Cr?®

3| 2r-28—1°

2) PaccraBienbl kK03G(OUIMEHTH B ypaBHEHUH PEAKIIUU:

6KI + 7H,S0O, + K,Cr,07 = 31, + Cr2(804)3 + 4K,S0O, + 7TH,0




3) VYkazano, 4To o/ B cTeneHn OKucieHus: —1 (wiam oaua Kanus 3a
CYEeT ioj1a B CTENIEHU OKUCJICHHS —1) ABJIIETCSI BOCCTAHOBUTENIEM, a
XpOM B CTEIMEHU OKUCTEHUS +6 (M OuXpomaT Kajus 3a CYeT Xpoma B
CTCTICHU OKHUCJICHHS +6) — OKUCITUTEIICM.

OTBeT MpaBUJILHBIA M MTOJTHBIN, BKIIFOYAET BCE HaA3BAHHBIC BBIIIIC 3

DJIEMEHTEI

B oTBeTe momyiieHa ommoKa TOJbKO B OJJHOM U3 2JIEMEHTOB 2

B oTBeTe qomyIeHbI ONMTMOKU B ABYX 3JIEMCHTaX 1

Bce aneMeHThI 0TBeTa 3alicalbl HEBEPHO 0
Maxcumanvrolil 6an 3

2. ConeprkaHue BEPHOTO OTBETA M YKa3aHMsI 0 OT[CHUBAHUIO

DJIEMEHTHI OTBETA
(momyckaroTcst uHbIe (POPMYIUPOBKU OTBETA, babr

HC NCKaXXAroMmuce cro CMBICJ'Ia)

1) CocraBiieHO ypaBHECHHE PCAKIIHH:
2NH,CI + Ca(OH), = CaCl; + 2NH31 + 2H,0

2) PaccumTaHbl KOJUYECTBO BEIIECTBA XJIOPHIAa aMMOHUS, Macca U
KOJIMYECTBO BEIIECTBA YUCTOTO THIPOKCHIA KAIBITHS:
n(NH4Cl)=32,1/53,5=0,6 moan

m(Ca(OH),) = 55,5 - (1 —0,2) =444 1
n(Ca(OH),) = 44,4 / 74 = 0,6 moub

3) Yka3aHo BelIeCTBO, KOTOPOE HAXOAUTCS B U30BITKE:
Ca(OH), — ruapokcu Kanbius (WA BEIIECTBO, KOTOPOE pearupyeT

noHocThio — NH,4Cl)
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4) BeruuciieH o0beM rasa:
n(NH3) = n(NH4Cl) = 0,6 moib

V(NH3) = 0,6 - 22,4 = 13,44 1

OtBeT Hp&BHJ’IBHBIfI )51 HOJ'IHBIﬁ, BKJIIOYA€T BCC HA3BAHHBIC BHIIIIC
3JICMCHTHI

B otBeTe gomyiieHbl OMMOKN TOIBKO BO 2-M, WIH 3-M, UK 4-M
3JIEMEHTE

B otBete AOITYIICHBI OIIMOKY B ABYX 3JICMCHTAX

B oTBere nomynieHa ommoka B IepBOM 3JIEMEHTE, KOTOPasi MOBJIEKIIA
OIIMOKHU B MOCTEAYIONIUX JIEMEHTaX

Bce aneMenTsI 0TBeTa 3aliCcaHbl HCBCPHO

Maxcumanvrnoviu 6aun

Bapuanr 4

Yacre 1

O~No O~ WNE
RPAARANARND

9.1
10.1
11.2
12.2
13.2
14.2
Yacts 2

1. 2541
2. 1435
3.3112




4. 156
5. 73,45
Yacrte 3

1. ConeprkaHuie BEpHOTO OTBETA U YKAa3aHUSI IO OLICHUBAHUIO

DJIeMEeHThI OTBETA
(momryckaroTcst mHbIe (POPMYIUPOBKH OTBETA, Basuiel

HE MCKa)KaIOIIHe ero CMbICTIA)

1) CocraBiieH 3JIeKTPOHHBIN OaTaHc:
2| 1| cCré+3e—cr?

6|3 | Fe?—1e — Fe®

2) PaccraBiienbl K03(Q(OULHEHTH B ypaBHEHUH PEAKIIUU:

6FeCl, + 14HCI + K,Cr,07 = 6FeCl; + 2CrCl; + 2KCI + 7H,0

3) VYkazaHo, 4TO KeJIe30 B CTENEHU OKUCIICHHS +2 (WU XJIOPU]T Keye3a
(I1) 3a cuer kene3a B CTEIEHU OKMCICHUS +2) SIBIAETCS
BOCCTAHOBUTEJIEM, @ XPOM B CTENIEHU OKUCICHUS +6 (1 Ouxpomar
KaJIAS 32 CUET XpOMa B CTEIICHU OKUCICHUS +6) — OKUCITUTEIECM.

OTBET NMpaBUJIBbHBIA U TIOJIHBIN, BKJIIOYAET BCE HA3BAHHBIC BBIIIE 3

DJIEMEHTBHI

B oTBeTe gomyiieHa onmoka TOJIBLKO B OJTHOM U3 DJIEMEHTOB 2

B otBeTe gomylieHbl OmMMOKH B IBYX DJIEMEHTaX 1

Bce sneMeHnThl 0TBeTa 3aucaHbl HEBEPHO 0
Maxcumanvuolii 6ann 3

2. CopneprkaHue BEPHOTO OTBETA U yKa3aHMsI 0 OI[CHUBAHUIO
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DJIeMEHThI OTBETA
(momryckaroTcst mHbIe (POPMYITUPOBKH OTBETA, bamnsr

HE MCKa)KaIOIIHe ero CMBICTIA)

1) CocTtaBiieHO YpaBHCHHE PCAKIUH:
2Al + 6HCI = 2AICl; + 3H;

2) PaccuuTansl Macca 1 KOJIMUECTBO BC€IICCTBA UHUCTOI'O aJIOMUHUA:
mAN=3-(1-0,1)=2,7r

n(Al)=2,7/27=0,1 moib

3) BbrumciieHbI KOJIMUECTBO BEIECTBA M Macca YMCTON COJISTHOU

KHCIIOTBI:
n(HCl =3 - 0,1 =0,3 moib

m(HCI)=0,3 - 36,5=10,95 T

4) OmnpeneneHa MaccoBas J0J1s COJITHOM KHUCIIOThI B paCTBOPE:
W(NH3) = 10,95 /200 - 100% = 5,475%

OTBeT NpaBUILHBIN U TTOJHBINA, BKIIOYAET BCE Ha3BAaHHBIC BHIIIE 4
3JIEMEHTHI
B otBeTe gomyiieHpl OMMOKN TOIBKO BO 2-M, WUIH 3-M, WU 4-M 3
DJIEMEHTE
B oTBeTe nomyrieHs! OMMOKHN B IBYX 3JI€MEHTax 2
B oTBete nomyiena ommbka B IepBOM dJIE€MEHTE, KOTOpasi MOBJICKIIA 1

OIINOKHU B MMOCJIACAYIOIINX 3JICMCHTAX

Bce sneMeHnThl 0TBETa 3anMcaHbl HEBEPHO 0

Maxcumanvuviii 6ann 4




88






