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1. Iacnopt GoHIA OLIEHOYHBIX CPECTB.

B pesynpraTe OCBOCHHS y4eOHOW AWCIUIUIMHBI XWMHH CTYIEHT  JOJDKEH
obnangaTh PEyCMOTPEHHBIMHA dIr'oC o CIIEIIMAIIBHOCTH CIIO
09.02.07UHdpopMaliiOHHBIE CUCTEMBI U TPOTPAMMHUPOBAHUE  CIEAYIOIMIMMH YMEHUSMU,
3HaHUSAMH, KOTOpbIE (HOPMHUPYIOT TPOPECCHOHATBLHYIO KOMIETEHIMIO, W OOLIUMU
KOMIIETECHIUSAMMU:

V1. Ha3piBaTh H3y4yEHHBIE BEIIECTBA IO TPUBUAIBHOW WA MEXIYHAPOIHOU
HOMEHKJIaType.

¥V2. Onpenensats BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKUX 3JIEMEHTOB, THII
XUMHUUYECKON CBA3M B COCIMHEHUSX, 3aps] HMOHA, TUI KPUCTANIMYECKOW pEIIETKH,
XapakTep Cpellbl B BOJHBIX PacTBOpPaxX, OKUCIUTEIb U BOCCTAHOBUTEIb, HAIPABICHUE
CMEILICHHUS] PABHOBECHS MMOJI BIMSHUEM PA3JIUYHBIX (PAKTOPOB, U30MEPHI M TOMOJIOTH,
MPUHA/JICKHOCTh BEIIECTB K pPa3HbIM KJaccaM OPraHWYeCKMX M HEOPraHWYECKHUX
COCIMHEHUH, TUIIBI PEAKIIUM B HEOPTAHUYECKON U OPTAHUYECKON XUMUMU.

V3. Xapaktepu3oBaTb 3JIEMEHTHI MO TMOJOKEHUID B TMEPHUOJIMYECKON CHCTEME XHUM.
snemenToB  J[.MI. MeHnzaeneeBa;, oOmue CBOHCTBA  METaUIOB, HEMETAILIOB
HEOPTaHUYECKUX M OPraHWYECKUX COCAMHEHUI; CTPOCHHE W CBOMCTBA OPraHUYECKHUX

COEJIMHEHUHN.

3HATD:

BajKHeHIIMe XUMHYECKHe MOHATHA: BELIECTBO, XMMUYECKUM DIIEMEHT, aToOM,
MOJIEKYJIa, Macca aTOMOB M MOJIEKYJI, HOH, PaAUKaJl, AJJIOTPOIHS, HYKIHUbI U
MU30TOIBI,  ATOMHBIE  S-, p-, d-opOuTanu,  XumHuuyeckas  CBS3b,
AJIEKTPOOTPHULIATETILHOCTh, BAJIEHTHOCTb, CTENEHb OKHCIEHUS, THOpUAM3AIMS
opOuTaneil, TpOCTPaHCTBEHHOE CTPOCHHME MOJIEKYJ, MOJb, MOJISIpHas Macca,
MOJIApHBIA 00bEM Tra3000pa3HbIX BEIIECTB, BEUIECTBA MOJEKYISIPHOTO U
HEMOJIEKYJIIPDHOTO ~ CTPOEHHUs, KOMIUIEKCHBIE COCAMHEHMS, JHCIIEPCHBIC
CUCTEMBI, UCTUHHBIE PACTBOPBI, MIEKTPOIUTHYECKAS AUCCOLMALMS, KUCIOTHO-
OCHOBHBIE pE€aKIMM B BOJHBIX pacTBOpax, THUAPOJU3, OKHCIEHHE H
BOCCTAaHOBJICHHME, JJIEKTPOJIM3, CKOPOCTh XUMHUYECKOM pEaKIUH, MEXaHU3M
peakiuu, Karaiau3, TeIIoBoM d3(PQPexT peaknuu, OSHTaJbIMs, TeIioTa
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o0pa3oBaHUsl, HHTPONUS, XHMMUYECKOE PABHOBECHE, KOHCTAHTAa pPaBHOBECHS,
VTIIEPOJIHBIN CKeJeT, (DYHKIMOHAIbHAS TPYyMIa, TOMOJIOTHS, CTPYKTYpHas M
MIPOCTPAHCTBEHHAS HM30MEPHS, WHAYKTHBHBIA ¥ ME30MEpHBIA 3P eKTHl,
AnekTpouil, HykJIeodus, OCHOBHBIE THUIIBI PEAKIMH B HEOPraHUYECKOH H
OPTraHUYECKON XUMHH;

OCHOBHbIC 3aKOHbI XHMMH: 33aKOH COXPAHEHHS MAacChbl BEIIECTB, 3aKOH
IIOCTOSTHCTBA cocTaBa BeuwlecTB, llepmomnueckuin 3akoH [[.M. Menneneesa,
3akoH ['ecca, 3akoH ABoraapo;

OCHOBHbIC TeOpPHMHM XHMMHM; CTPOCHHMS aTOMa, XHMHYECKOW CBS3H,
ANEKTPOIUTUYECKON JUCCOUMALNKU, COJIEM KHUCIOT U OCHOBAaHUW, CTPOCHUS
OpPraHUYECKUX M HEOPraHMYECKUX COCAUMHEHUN  (BKIIIOYAs CTEPEOXUMHUIO),
XUMHYECKYH0 KUHETUKY U XUMHYECKYIO TEPMOJNHAMUKY;

KJIACCH(PMKANUI0 W HOMEHKJIATYPY HEOPraHUYECKUX M OPraHUYECKUX
COCJIMHECHMUI;

BajKHeHIIMEe BelecTBA W MATepHAJbl: BaXKHEHIIME METaUlbl U CIUIABBI;
cepHasi, COJIsiHasl, a30THAsi U YKCYCHasl KUCJIOTBI; OJJarOpOJHBIE Ta3bl, BOJOPO/I,
KHCJIOPOJI, TaJOT€Hbl, IIEJOYHbIE METAJUIbl; OCHOBHBIC, KHUCJIOTHBIE H
aMm(poTepHbIe OKCUIBI U TUIPOKCHUIBI, IIETOYU, YIJICKUCIBIM U yrapHbId Ta3bl,
CEepPHUCTHIN a3, aMMHUaK, BOJIa, MPUPOIAHBIN T'a3, METaH, 3TaH, STUJICH, allCTUJICH,
XJIOPUJ HaTpusi, KapOOHAT W THAPOKAapOOHAT HaTpusi, kapOoHAT W Qocdat
KaJiblusi, OCH30J, METAHOJI U JTaHOJ, CJOXHBbIE A(PUPBI, KUPHI, MbLIA,
MOHOcaxapuabl (TJII0K03a), Jucaxapuabl (caxapo3a), moaucaxapuabl (Kpaxmai u
IEJUTI0JI03a), AaHUJIMH, aMUHOKHUCIIOTHI, O€ITKHU, UCKYCCTBEHHBIE U CHHTETUYECKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHI;

BIIUSTHUE XMMUYECKUX BEIIECTB HA OPTaHU3MBI;
O0e3omacHoe oOpamieHue C TOPIOYMMH W TOKCHYHBIMU BEIIECTBAMU U
71a00paTOPHBIM 000PYAOBAHUEM;

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

KPUTHYECKH OLIEHUBATh  JOCTOBEPHOCTb  XMMHUYECKOW HH(pOpManuy,
NOCTYIAOIIEH U3 pa3HbIX HCTOYHUKOB

POJib XMMHH B €CTEeCTBO3HAHMH, €€ CBA3b C JPYTUMH €CTECTBEHHBIMHU

HayKaMH, 3Ha4€HUE B )KM3HU COBPEMEHHOTO OOIIECTBA;
NPUPOAHbIE HCTOYHUKH YTJIEBOJ0POJIOB U CIOCOOBI UX NEPEPAOOTKY;

dopmoii aTTecTauuy 1Mo yueOHON TUCHUIUIMHE sBJsieTcs  anddepeHIMpoBaHHON
3a4erT.
2. Pe3yabTaThl 0OCBOCHUS Y4eOHON TUCHMILIMHBI, NOAJIeKALINE IPOBEPKe:

2.1. B pe3ynbrare aTTecTanuy no yueOHOM TUCIUILIMHE OCYIECTBISETCS KOMILIEKCHAs

MPOBEPKA CIEAYIONIUX YMEHUM U 3HAHUM, a TaK)Ke JUHAMHKA (POPMUPOBAHUS OOIIIHUX

KOMIIETEHIINH Tabmura 1.1
Pe3yabTarnl 00y4eHus1: yMeHus, IMoka3aTenu oueHKH ®opMa KOHTPOJIS U
3HAHUSA U 001[He KOMIETEHI[HN pe3yJbTara OlleHUBAHUS

YMmeTh:




VYV 1. Ha3pIBaTh: U3y4EHHbIC BEIIECTBA
110 TPUBUAIBHOM WJIM MEXTyHAPOIHOU
HOMEHKJIaType.

Brinonnenue, onpeneneHue,
BBIJICJICHHE, PEIICHHE,
MOJIy4eHHUE.

CamocrosTenbHas
pabora,

Qg depeHIMpoBaHHbIC
KapTOYKHU, TECTOBBII
KOHTPOJIb

VY 2. Onpeaensitb: BAJICHTHOCTb U
CTEIIEHb OKHUCIICHUS XUMUYECKUX
JJIEMEHTOB, THIl XMMUYECKOH CBSI3U B
COCIMHEHMSX, 3apsi/l NOHA,
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAJUINYECKON
PELIETKH, XapaKTep CPeAbl B BOIHBIX
pacTBopax, OKHCINUTEIb U
BOCCTaHOBUTEIIb, HAIIPABIICHUE
CMELIEHUS PAaBHOBECHS 110]] BIUSHUEM
pa3InYHbIX (PAKTOPOB, H30OMEPHI U
TOMOJIOTH, ITPUHAJIEKHOCTH BELIECTB
K pa3HbIM KJIaccaM HEOPTaHUYECKUX U
OpraHWYECKHUX COCIMHEHMI; XapaKTep
B3aMMHOTI'O BJIMSHHS aTOMOB B
MOJIEKYJIax, TUIIbl pEaKIIMi B
HEOPraHUYECKON U OpPraHu4eCKOin
XUMUH.

ObocHoBanme, (opMUPOBAHHE,
BBIIIOJTHEHUE, PELLICHUE,
OIIPE/ICIICHNS, I0KA3aTeNIbCTBA

HuddepenunpoBanHbe
KapTOYKH, TECTOBBIN
KOHTPOJIb, TPAKTHYECKast
pabora,
camocTosTeNnbHas paboTa

VY 3. Xapakrepu3soBarhb: S-, p-, d-
3JIEMEHTHI 110 UX TOJ0KEHHUIO B
[Tepnoanueckoii cucreme .M.
Memnneneena; oOmMe XUMHYECKUE
CBOMCTBa METAJJIOB, HEMETAJIJIOB,
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U
OpPTaHUYECKUX COCTMHEHU; CTPOCHUE
Y CBOMCTBA OPraHUYECKHUX
coeuHEHUH (YTIeBOI0POIOB,
CIUPTOB, PEHOJIOB, ATbICTH/IOB,
KETOHOB, KapOOHOBBIX KUCIOT,
aAMUHOB, aMUHOKHUCIIOT ¥ YTJIEBOJIOB).

BrinmonHeHnue, co3nanue,
dbopmynupoBaHnue, 000CHOBaHHE,
pelieHwue.

JuddeperurpoBaHHbIe
KapTOUKH,
CaMOCTOSITeNTbHAs
paboTa, KOHTPOJIbHAS
pabora.

V 4. O0BACHATD: 3aBUCUMOCTD
CBOMCTB XMMHYECKOTO 3JIEMEHTA U
00pa30oBaHHBIX UM BEILIECTB OT
nosnoxkeHus B [lepuoanueckoi
cucteme JI.1. Menaeneena;
3aBUCHUMOCTEL CBOMCTB
HEOPTraHWYECKUX BEIECTB OT UX
cocTtaBa u ctpoenus. [Ipupony
XUMHUYECKOH CBS3U (MOHHOMN
KOBaJIGHTHOM, METaJIJIMYECKON 1

Haxoxnenue, noka3ateiabCcTBO,
OIpe/ieTICHUE, PEIICHHE.

TecToBBIN KOHTPOJIB,
MpakTuieckas padbora,
CaMOCTOSITENIbHAS
pabora.




BOJIOPOJIHOI ), 3aBUCUMOCTb CKOPOCTH
XAMHUYECKON PEAaKIUU OT Pa3InYHbIX
($aKkTOpPOB, U MOJOKCHHE XUMHIECKOTO
paBHOBECHSI OT Pa3IMYHbIX (PAKTOPOB,
PEaKIMOHHON CIIOCOOHOCTH
OPraHUYECKUX COCIMHEHUN OT
CTPOEHHUSI NUX MOJIEKYIL.

VY 5. BLIOJHATH XUMHYEeCKHH

JlokazarenbcTBa, onpese/icHue,

[IpakTuueckas pabdora,

IKCIIEPUMEHT: 10 PACIIO3HABAHUIO pelIeHue, BHIMIOJHEHUE, CaMOCTOSTEeIbHAS
BOKHEUIIINX HEOPTAaHUYECKUX U JIEMOHCTpALIHS, TOJTy4YEHHUE, paboTa, TeCTOBBIN
OPraHUYEeCKUX COCIMHECHUN; H3rOTOBJICHUE. KOHTPOJIb.
IMMOJIYYCHHIO KOHKPCTHBIX BCUICCTB,

OTHOCSIIUXCA K U3YYEHHBIM KJlaccaM

COCIUHCHHI.

VY 6. OcymecTBIAATH Haxoxnenue, onpenenenue, CaMocTrosTeIbHas

CaMOCTOSITENIbHBIN MOUCK XUMHUUYECKOM
uH(pOpPMAIIUU C UCTIOIb30BAHUEM
pa3IMYHbIX UCTOYHUKOB (Hay4HO-
HOIYJISIPHBIX U3aHUH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WHTepuera); NCONIb30BaTh
KOMITHIOTEPHBIE TEXHOJIOTUH IS
00pabOTKH U TIepe1auyul XMMHUIECKOM
UH(OPMALIUK U ee TPeICTaBICHUs B
pa3nu4HbIX popmax.

J0Ka3aTCJIbCTBA, PCIICHUC,
BBITIOJIHCHHUEC, CO3JaHUC.

paborta, nmpaKTHIeCcKas
pabora.

VYV 7. Pemiath: pacyeTHBIE 33/1a4U 10
XUMHYECKHM (popmyram u

BrmosHeHMeE, co3/manme,
HOJ'IquHI/Ie, HaXO0XJICHUC,

Pemenne pacueTHbIx
3a/1a4, MpaKTH4ecKast

YPaBHEHHAM; MPOBOAMTH: pacyeThl o | PCIICHHUC. pabora,

XUMHYECKUM (POpMyJIaM K A epeHmpoBanHIe
. KapTOYKH.

YpaBHEHMSAM PEaKIIHil.

V 8. CBA3BIBATH: M3Y4EHHBII JI0Ka3aTenbCTBO, ONpPE/IETIEHHUE, CaMocTosTenbHas

MaTepuall co CBOEH
po(hecCHOHATBEHON e TENLHOCTHIO.

HaXxO0XJeHHEe, 000CHOBAHHUE.

pabora, mpakTHIecKas
pabora.




VYV 9. Ucnoab30BaTh NPUOOPETEHHbBIE
3HAHUS M YMEHHUS B IPAKTHYECKOI
JAesITeJIbHOCTH M TOBCeIHEBHOM
JKH3HH.

Haxosxnenue, BHITIOJTHEHHE,
dbopmyaupoBaHHeE,
JI0Ka3aTelbCTBO, PEIICHHUE,
MOJTyYCHUE.

[IpakTrueckas padora,
CaMOCTOSITeNTbHAS
pabora.

3HaTh:

31.
Ba)KHEHUIIINE XUMHUICCKHE IIOHATHA,
TCOPHUHU U 3aKOHBI XUMHH.

dopmyarpoBaHUE, HAXOXKICHHE,
BBITNIOJTHEHHE, MTOJTyYEHUE,
pelieHue.

TecToBbIit KOHTPOJIB,
nuddepeHIpOBaHHbBIC
KapTOYKH, IPAKTHYECKAs
pabora.

32.

KJIacCU(UKALIMIO U HOMEHKIIATypy
HEOPraHUYECKUX U OPraHUYECKUX
COCJIMHEHM;

Beinonuenue, onpenenexue,
BbIJICJIEHUE, pEIICHUE,
HOJIy4YEHHUE.

CamocrosrenbHas
pabora,

Qg depeHIMpOBaHHBIC
KapTOYKH, TECTOBBII
KOHTPOJITb

33.

BaKHEHIIIHE BCIICCTBA U MaTCpHabl

Ornpenenenue, BbICICHUE,
JIEMOHCTpALMSs, BBIIIOJHEHHUE,
CO3/IaHue, PEIlICHNE.

HuddepennrpoBaHHbie
KapTOYKHU, TECTOBBII
KOHTPOJIb,
camMoCTOsITeNIbHAs
KapTOUKa, MPAKTHICCKAS
pabora.

34.

6e3omacHoe oOpallieHue ¢ TOPIOYUMH U
TOKCHYHBIMHU BEIIECTBAMU H
1abopaTOPHBIM 000PYTOBAHUEM;

Beinenenue, neMmoHcTpanus,
OIIpEEIICHUE, PELIEHUE,
MOJTy4YCHHE.

[IpakTuyeckas pabora,
caMOCTOsITeNIbHAs
pabora,

35.
IIPUTOTOBJIEHUS PACTBOPOB 33IaHHOMN
KOHIICHTPALMH B OBITY U Ha

Brinenenue, nemoHcTpanus,
ompeneneHne, pereHue,
MOJTy4eHHeE.

TecToBBIN KOHTPOJIB,
nudepeHIpoBaHHBIN
KOHTPOJIb, TPAKTUYECKAsI
pabora.

MIPOU3BOJICTBE
36. Jloka3aTenbCTBO, BRIACICHUE, CaMocTosTenbHas
KPUTHYECKHU OIICHUBATH ONpCACIICHNUEC, HAXOXKJICHUC, pa60Ta.
JIOCTOBEPHOCTh XWMHUYECKOU 000CHOBaHHE.

uH(pOpMalny, MOCTYMaoLIEH 13

pa3HbIX HICTOYHUKOB

37. Brizenenue, onpeneneHue, CamocrosiTenbHas
POJIb XUMHHU B €CTECTBO3HAHUH, €€ HaxoXKJIeHne, 000CHOBaHUE. pabora.

CBSI3b C IPYTHMH €CTECTBCHHBIMU
HayKaMI/I, 3HAUYCHHUC B X XU3HU
COBPEMEHHOTO OOIIECTBA;




38.

NPUPOHBIC UCTOYHUKH
YIJIEBOAOPOAOB U CITOCOOBI HX
nepepadoTKy;

BBIHOJ'IHGHI/IC, ACMOHCTpanus,
BBIICIICHHUE, ITOJIYUCHUEC, PCIICHUC.

Pemenue pacueTHbIX
3aJ1a4, TECTOBBIM

KOHTPOJIb,

nuddepeHIpoBaHHbBIC
KapTOUYKH, TPAKTHIECKAS

pabora.

3. OueHka ocBOCHUS YU4eOHOM QM CIUIIUHbI:

OCHOBHOM 11€JIbI0 OIIEHKU OCBOEHUS YUEOHOH TMCUUIUIMHBI SBISIETCS OLIEHKA
OCBOEHHBIX YMEHUH U YCBOEHHBIX 3HAHH.

TecTsl, MpoOBEpOUYHBIE PAOOTHI, OLIEHUBAOTCS MO MATHOAIBHOM LIKAJIE:

«5» - mpaBUIBHO BBIMOJHEHO 95 — 100% 3anannii;

«4» - mpaBUIBHO BBINOJHEHO 80 — 94% 3amanuii;

«3» - mpaBUIBHO BBINOJHEHO 70 — 79% 3amanuii;

«2» - mpaBUJIBLHO BbITIOTHEHO MeHee 70% 3amaHuil.

JduddepenunpoBanHblii 3a4eT B popme Tecra.

KoHTpob 1 o11eHKa OCBOCHHS Y4EOHOM TUCITUTIIIMHEI IO TeMaM (pasaesiam)

Tabauna 2.2

JuieMeHT y4eOHoil | ®OopMBI M MEeTOAbI KOHTPOJIA

AUCHHUIIJIMHbI

Texkymui KOHTPOJIb Py0e:xxHbIN KOHTPOJIb IIpomexyTouHas
aTrecTanus

dopma IIpoBepsie | ®opma IIpoBepsie | ®opma IIpoBepsiem

KOHTPOJISA Mbie Y, 3 KOHTPOJIsi | Mble Y, 3 KOHTPOJsA | ble Y,3




Pa3zgen 1

KonTpons
Hast
pabora
Nel

Vi,
V2,¥3,V4,
VAR R
V7,V8,Y9,
31,32,
34,35,36,37
38,

vi,
¥2,¥3,¥4,V5
Yo,
V7,¥8,Y9,
31,32,
34,35,36,373
8,

Bsenenue. VYcrHbli onpoc V2, V7,
OcuoBuble NOHATUA | Jluddepenuupo | 32,3 7,3 8,
Y 3aKOHBI XUMHH. BaHHBIC

KapTOUYKHU
TectupoBanue
CamocTosiTebHa
s pabora

Tema 1.1 YceTHBIN onpoc V1,¥3.V4,
Ileproanueckuii CamocrosrensHa | 31,32,37,3
3aKOH U s pabota 8,
nepuoInIecKast Jluddepenuupo
cucrema BaHHBIC
XUMHYECKUX KapTOUKH
snementos JI. M. TectupoBanue
MeHaeneeBa
Tema 1.2 Ctpoenue | YcTHBIN onpoc V1,Y2,V4,
BEIIECTBA. V5

Huddepenumpo | 31,32,37,3
BaHHBIE 8,
KapTOUYKU
Tema 1.3 Bona. VYcrHbIl onpoc V5,V7,V8,
PacTBOpBL. JlaGoparopnas | Y9
pabota Nel 3
Pemenue 3amau | 1,32,34,35,
CamocrosiTensHa | 3 6,38,
g pabora
Tema 1.4 YcrHBIM onpoc V1, V2, V4,
BHGKTPOHI/ITI/I‘—IeCKaSI ﬂa6opaTopHa;1 V5.
Aucconunanus pa60Ta Ne2 3!, 32, 33.
TectupoBanue OK1,0K4.
CaMocTosTeIbHA
a1 paboTa
Tema 1.5 YcrHBIM onpoc Vi1, VY2,
Knaccudukanus Hudpepenmupo | ¥Y3,¥4, V3.
HEOPraHUYeCKuX BaHHbBIC 31, 32, 33,
COEIUHEHNN U UX KapTOUYKHU 34.
CBOJICTBA. JlaboparopHas
paborta Ne 3




CamMocTosTenpHa

s paboTta
Tema 1.6 VYcTHblii onpoc V1,Y2, V4
Comu u ux Huddepennupo | 31, 32, 33,
cBoMCTBa. [ Maponns | BaHHBIE 34.
COJICH. KapTOYKH
JlaboparopHas
pabota Ned
CamocTosiTenbHa
s paboTta
Tema 1.7 VYcrHbIl onpoc V1, V2,V3.
Xumuueckue [IpakTnueckas
peaKIuu. pabota Nel 31,32,3
Huddepenmmpo | 3,35,
BaHHBIC
KapTOUYKU
CamocrosiTesbHA
s paboTta
Tema 1.8 VYcrHbIl onpoc V1,V¥2,V5,
CkopocTh JlaGoparopuass | Y7
XHUMHYECKHUX pabota Ne 5 31, 33,34
peakuuii Pemenue 3agau
CamocTosiTebHa
1 pabora
Tema 1.9 VYcrHbIl onpoc V1,V¥2,V3,
Meranisl u Ipaxtuueckas | Y4, V3.
HeMeTaJlbl pabota Ne 2 31, 32, 33,
Pemenne 3amau | 34
Kontponbnas
pabota Nel
Paznea 2 Kontpons | V1, Huddepen | V1,
Has V2,¥3,V4, | uupyemsiii | Y2,¥3,V4,V5
pabota Vs, 3ayer. ,
No2 V6,¥7,V8, V6,¥7,Y8,Y9
Y9, ,
31,32, 31,32,
33.34, 33.34,
35.38.39. 35.38.39.
Tema 2.1 OcHoBHBIE | YCTHBINU ONPOC Vi,
HOHSTHS CamocrosiTenbHa | Y2,Y3,V4,
OpraHn4eCcKoOn s pabora. V5,
XHUMHHU. V7,V8,
31,32,

33,34,35




Tema 2.2 CamocrostenpHa | Y1,¥2,V3,
[IpenenbHbIe s pabora. V5,
YTJI€BOJIOPO/IBL. Hudbdepenunpo | V6,8,
BaHHBIC 31,
KapTO4KH1 32,33,3839,
Pemienue 3anau
VYcTHblii onpoc
IIpakTnueckas
paborta Ne3
Tema 2.3. CamocrositensHa | Y!,¥V2,V3)V
DTUIICHOBBIE s pabora 7,
YTJIEBOJIOPO/IBI. JlabGopaTopHas V8,9,
pabora Ne 31,
67YcTHbII 32.33,35.38
ompoc 39,
Pemienue 3anau
Tema 2.4 VYcrHbIN onpoc V1,¥2,¥3,
AIICTHIICHOBBIE 1 Huddpepenuupo | Y6,
TUEHOBLIE BaHHEIE V7,
yTIEBOIOPOIbI KapTOYKH 31,32,33,34,
Pemenwne 3agau | 38,
JlaboparopHas
pabota Ne 7
CaMocTosTenbHa
a1 pa0orTa.
Tema 2.6 YcrHBIM onpoc V1, V3, Ve,
[Ipupoaueie Huddepenumpo | 3!, 32, 33,
HCTOYHHUKHU BaHHEBIE 36, 38,
yTJIEBOIOPOIOB KapTOUYKU
TectupoBanue
IIpakTnueckas
pabota Ne 3
Tema 2.8 YcrHBIM onpoc V1, V2,V¥3,
Anbaeruasl JlaGopaTopHas ¥5, V7.
pabota Ne§ 3!, 32, 33
Tema 2,9 YcrHBIM onpoc V1, V2,V¥3,
Kap6oHOBbIE Huddpeperupo | Y5, V7.
KHCJIOTHI BaHHEIC 3!, 32,33
KapTOUYKU
JlaGopaTopHas
pabota Ne9
Tema 2.10 VYcrHbll onpoc V1,V2,V3,
CnoxHbIE 3QUPHL. JlaGoparopuas | Y5, V7.
Kupsi. MbLio. pabota NelO 31, 32, 33.
Tema 2.11 YcrHBIM onpoc V1, VY2, V3,
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YrneBonsl. KontponbHas V35, V7.

pabota Ne2 31, 32, 33.
JlaboparopHas
paborta Ne 11

Texymuii KOHTPOJIb TIpeoiaraet mposeaeHue 11 madopaTopHbIX U 4 MPaKTUIECKIX
pabor.

JlabopaTtopHas pabota Ne 1 « IIpuroroBieHue pacTBOpOB 33JaHHON KOHIIEHTPALIHI.
JlabopaTtopHas pabota Ne 2 « Peakuun noHHOTO OOMEHa»

JlaGoparopHas padota Ne 3 « XuMHUUECKHE CBOMCTBA KUCJIOT U OCHOBAHUIN
JlabopaTtopHas pabota Ne 4 « I'maponus conei»

[TpakTuueckas padorta Ne 1 « PacctanoBka K03 (PHUITMEHTOB METOIOM 3JIEKTPOHHOTO
OasraHcay

JlabopaTtopHas pabota Ne 5 « DakTOphl, BIUAIONINE HA CKOPOCTh XUMUUYECKUX PEAKIIUI»
[Tpaktuueckas padota Ne 2 « [lomydenue, cobrpanue U pacrio3HaBaHUE Ta30BY.
[Tpaktnueckas padora Ne 3 « HomeHknaTypa npeeabHbIX yTIeBOAOPOI0B)
JlaGoparopHas padota Ne 6 « [TosryyeHue 3TUIEHA U OTIBITHI C HUM.

Jlabopatopnas pabota Ne 7 «Ilonmyuenue aneruneHa. CBOMCTBA KayuyyKa U PE3UHBI».
[IpakTuueckass padota Ne 4 « O3HaKOMIIEHHE C KOJUICKIIUEH 00pa31oB yriis, HeQTu»
JlaGoparopHas pabota Ne 8 « XuMHUeCKHE CBOMCTBA aIbJACTHI0B 1 MHOTOATOMHBIX
CIIUPTOB»

JlaGoparopHas paboTta Ne 9 « XuMHuueckrue CBOMCTBA KapOOHOBBIX KHUCIIOTY.
JlaGoparopnas padota Ne 10 « Cnoxusie 3pupsl. Kupbl. MbU10».

JlabopaTtophas pabora Ne 11 « Xumuueckue CBOMCTBA YIJIEBOIOBY.




JlabopaTtopnas padora Ne 1

Tema: IIpuroroBjieHue pacTBOpPoOB coJieil 32ITaHHOM KOHLIEHTPAaIlUH.

Hean padorel: OBiaseHne HaBbIKAMHU MPUTOTOBIIEHUS PACTBOPOB ONPEIEIEHHOM
KOHIIEHTpAIUH, ¢ COOIIOACHUEM ITPaBUII TEXHUKHU 0€3011aCHOCTH.

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

XoJa paboThl

l.I[lonyunre 3amaHue; BBIUUCIUTE, CKOJIBKO COJMM U BOABI NOTpeOyeTcs s
IIPUTOTOBJIEHUS YKA3aHHOTO PAaCTBOpA C 3aIaHHOW MacCOBOM JOJIEW BEIIECTBA.

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

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

Conepxumoe KoI0bl epeMeniaiTe 10 MOJTHOTO PACTBOPEHUSI COJIH.
3agauu K 1abopaTopHOil padoTe.

1 ypoBennb

IBapuanT:

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

2 BapuaHT:
Uemy paBHa Macca pactBopa, eciid 10r BemectBa pactBopuiu B100r BoabI?
2 ypoBeHb
1 BapuanT:

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

2 BapHaHT:

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,
no6aswu 100 rpammoB Bojiel. Berauciute MaccoByto gonto NaCl B momyuernom
pacTBope.

2 BapuaHT:

Onpenenute Maccy BObI, KOTOpas coJiepKUTCs B pactBope Maccoit 300 r ¢
MAacCOBOM JI0JI€H pacTBOPEHHOI0 BellecTBa paBHou 0,57

JlaGopatopnas paGora Ne2

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

Oo6opynoBanne u peaktuBbl: PacTBopsl: xnopumaa xene3a(lll), runpokcuna natpus,
cynb(ara HaTpus, xjopuaa Oapusi, Opomuaa HaTpus, HUTpata cepedpa, cynbdara
[IUHKA, COJISTHOW KUCIOTHI, PeHondTaaenH, mpoOUpKH.

Xoa padoTshl
|. Peakuuu, uayinue ¢ BbIMaJICHUEM OCaJIKA.

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

OObsicHuTe, moyeMy oOpazoBajics ocagok. CocTaBbT€ ypaBHEHUE pEaKUUd B
MOJIEKYJISIPHOM, HIOHHOM U COKpPAIIeHHOM HOHHOM BHUIAX.

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

CocTaBbTE ypaBHEHUE PEAKIIMUA B MOJICKYJISIPHOM, MIOHHOM M COKPAIIEHHOM HOHHOM
BHUIAX.

OneiT 3 Haneiite B npobupky 1-2 M. pacTtBopa Opomuia HaTpusi, 100aBbTE
HECKOJIbKO Kallellb pacTBOpa HUTpaTa cepedpa.

CocTaBbTe ypaBHEHHUE PEAKIIMU B MOJICKYJISIPHOM, HOHHOM M COKpPAIlleCHHOM HOHHOM
BHU/IaX.



OnbiT 4 Haneiite B mpobupky 1-2 Mi. COJSHONW KUCIOTHI U J100aBbTE€ HECKOJIBKO
KaIleJlb pacTBOpa HUTparta cepeodpa.

CocraBpTe YPaBHCHHC PCAKIINU B MOJICKYJIIPHOM, NMOHHOM H COKpPAaIICHHOM MOHHOM
BHUAAX.

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

CocraBbTe YpPaBHCHHC PCAKIIMKU B MOJICKYJIIDHOM, HOHHOM U COKPAaIICHHOM HOHHOM
BHUAAX.

1. Peakimmu, nayiime ¢ BbIAEJIEHHUEM 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 YPaBHCHHUC PCAKIINH B
MOJICKY-JIAPHOM, HOHHOM U COKPAIIICHHOM HMOHHOM BHIAX.

I11. Peakimuu, wavyime ¢ 00pa3oBaHUEM MAJIOIHMCCOIMUPVIONIETO BENIECTBA.

B onny mpoOupky Haneiite 2—-3 M. pacTBOpa TMAPOKCHAA HATpus U A00aBbTe 2—3
karu (penondranenHa. PactBop mpuoOpeTaeT MaIMHOBBIA IBET. 3aTEM MPHIICHTE
PacTBOP COJISTHOM KUCIIOTHI 10 OOECIIBEUNBAHMUSI.

CocTaBbTe ypaBHEHUE PEAKLIUH HEUTpalv3alMd B MOJICKYJISIPHOM, HOHHOM H
COKpAILICHHOM HOHHOM BUJaX.

JlaGopatopHnas paGora Ne 3

Tema: XumMmunueckue CBOMCTBA KHCJIOT U OCHOBAHUIMA.

Heab padorei: OBlaicHUEe YMEHUSAMU MTPOBEACHUS XUMUYECKUX OMBITOB, C
cOOJIFOICHUEM TPaBWJI TEXHUKU O€30MMaCHOCTH, MOITBEPKIAI0IIUX CBOMCTBA KUCIOT
W OCHOBAHUM.

PeaktuBbl u o6opyroBanne: Pacrsopst NaOH, H,SO,4, CuSO,4, Na,COg,
FeClzunaukarop MeTHIOpaHK, KpacHbIH Jlakmyc, peHoadTanent; Zn; CuO. ltatus
¢ mpoOUpKaMu, CIIUPTOBKA, IePIKATEb.

Xoa pabdoTbI

1.B3aumMoaeiicTBHe KHCJIOTHI C METAJJIOM.
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B npoGupky momecture rpaHyy HMHKA U IPUIIEHTE PACTBOP CEPHOM KUCIIOTHI.
3anummTe HaOMIOAEHUS U XUMUYECKYIO PEAKIIMIO.

2. BzaumoaeiicTBHEe KHCJIOTHI ¢ OKCHAOM MeTAaJLa.

B npoGupky nmomecture HeOOIbIIOE KOTUYECTBO 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 npuseiite 2mi pacTBOpa CEpHON KUCIOTHI U J00aBhTE 2KAIIN
WHIUKATOpa METHJIOPAHIKa, a 3aTeM npuieite menoub NaOH mo n3aMenenus
OKpacKu pacTBopa.

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

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

4. BzaumoaencTBre KHCJIOTHI C COJISIMMU.

B npobupky mpuneiite 2mn pactBopa kapbonata Hatpus (Na,COs3) u no6aBbTe 2M
CEPHOMU KHCIIOTHI. 3alUIIATE HAOTIOACHUS U XUMHUYECKYIO PEAKITUIO B MOJICKYISIPHOM
Y MOHHOM BH/IC.

S.AcnbiTaHue PacTBOPA 104N MHINKATOPAMHU.

B 1tpu npobupku nomectute 2Mia pacteopa menoun NaOH. B nepByro npobupky
no6asbTe 1 ka0 GeHomndranenHa, BO BTOPYIO 1 Karumo KpacHOTO JIakMyca, B
TPEThIO | KaIIro METHIIOBOTO OPAHKEBOTO. 3aNHUIINUTE HAOTIOCHHUS.

6. BzaumoaeiicTBHe 1I€JI0YH C COJIBIO.

B nipooupky momectute 2 M pactBopa conu FeCls u npueiite menouu 10
oOpa3oBaHus OcajKa. 3aMuIIUTe HAOTIOACHUS U XUMHUECKYIO PEaKITHIO B
MOJICKYJIIPHOM ¥ MOHHOM BHJIC.

7.Pa3oxkeHue HePpaCTBOPMMOI0 OCHOBAHMHI.

B npo6upky nmomecture 2mi pactsopa conu CuSO,4 u 4mn pactBopa menoun NaOH.
[Tonmyuennsrtit ocanmox Cu(OH), sBisieTcs HepaCTBOPUMBIM OCHOBaHHEM

Cdopmyampyiite BbIBOA 110 padoTe.



Bomnpocsr st 3aKpenJieHust TEOPeTHYeCKOro MaTepuaJa
K MPaAKTHYeCKOMY 3aHATHIO:

1 ypoBenb
1. Kakue coenmuennst Ha3b6IBAIOTCA KUCIOTaMM?

2.3anmumuTe XUMHYECKHE (GOPMYIIBI CIEIYIOMNX KUCIOT: CEpHOM, a30THOM,
cosistHOH, hochOpPHOH, YTOJIEHON, KPEMHUEBOM.

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

1. BeibepuTe, kakue Bemecta otHocsaTcs K kuciaotam: NaCl; Cu (OH) »; HNO;;
Na,SO,; H,COs;.

2. Jlonumure npeaaoxkeHue: KuciaoTel 3To 3JeKTPOJIUTHI, ...
3. Harmmumure peakiuio: Na,S + HNO3 = 7 + ?

3 ypoBeHb

1. 3anummure peakiuu aucconuanuu kuciot: H,CO3; H,S.
2.Kakue nHIUKATOPHl YKa3bIBAIOT HA KUCIIYIO Cpely pacTBopa?

JlaGopaTopHnasi padora Ne 4

Tema : I'maposu3 costeit

Heas pabGorel: HMcnbiTaTh 0OpU MOMOIIM WHAMKATOPHOW OyMaru pacTBOPBI
cineayromux coieit: xmopuaa xenesa (ll), cyneura narpus, cynpdara anroMuHus,
cynbdara HaTpus, XJIOpUAA MarHusi, CUJIMKATa JUTHS, XJOpHAA MeIau, OpoMuia
HaTpHs, cyiab(dara HUHKA.

OobopynoBanue u peakTuBbI: PacTBOpHI coJell, yHUBEpCAIbHAsA HHINKATOPHAS
Oymara, yamku Iletpu. Xoxa paboThi:

OnbiT 1.  HcnwIThIBato pacTBOp XJIOpHA JKelle3a

(1.

Hanumure ypaBHEeHHE peaky THAPOIN3A, CleTaiTe
BBIBO/I.
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OmnpiT 2.  HcnbIThIBaKO pacTBOp Cyib(hUTa HATPUSL.

Omneit 3. HcnbeIThIBatO pacTBOp cyibdaTa
AJIFOMUHNA.

OmnpiT 4. HcnbIThIBat0 pacTBOp Cyib(hara HaTPUs.

OmnpiT 5.  HcnbIThIBal0 pacTBOp XJIOpUIA MarHusl.

OmnpwiT 6. VcneITBIBaO pacTBOp CHUJIMKATA JIUTUA.

OmpiT 7. HcnpIThIBaO pacTBOP XJIOPUIA MEIH.

OmnpiT 8.  HcnbIThIBa0 pacTBOp OpoMuUa HATPUSI.

OmeiT 9.  UcnbIThiBato pacTBOp Ccynbdara IuHKa.

IIpakTuyeckas padora Ne 1

Tema: PaccranoBka kK03¢QPUIIEHTOB METOIOM 3JIEKTPOHHOI0 0ajaHca.




Heapb padorei: OBraseHne yMEHUAMH PACCTaBIATh KO3(PPHUIIMEHTH METOAOM
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)I, +NaOH — NaOl + Nal +H,0

B)MnSQO, + PbO, +HNOz; — HMnO, + Pb(NOs), + PbSO, +H,0
Bapuanr 2.

A) Kl + Cl; + H,O — HIO; + KCI

B)K,SO; — K,S + K,SO,

B)KNO, + KMnO,4 + H,SO, — KNO3; + MnSO,4 + K,SO,4 + H,O
Bapuant 3.

A)S + HNO; — H,SO, + NO

B)KI + Cu(NO3), — Cul + I, + KNO3

B)NH; + O, — NO + H,0

Bapmanr 4.

A)K,Cr,0; + H, — Cr,03 + KOH + H,0

B)KCIO; +P — KCI + P,Os

B)HCI + KMnQO, — Cl, +MnCl, + KCI + H,0

Bapuanr S.

A)K + HNO;3; - KNO3 + N,O + H,0

B)Nal + H,SO, — I, + H, S + Na,SO,
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B)SO, + K,Cr,0; + H,SO,— K,;SO, + Cry(SO4)3 + H,O

Bapuanr 6.

A)MnS + HNO;z; — MnSO, + NO, + H,0

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

B)K,Cr,0; + K,S + H,SO4 — S + K;SO,4 + Crp(SOy)3 + HO
JlaGopaTopHasi padora Ne 5

Tema: ®akTopsl, BJAMAIOIINE HA CKOPOCTh XUMUYECKHUX pPeaKIuii.

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

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

Xoa pabdoTbI

1. 3aBHCHMOCTH CKOPOCTH B3aUMOACHCTBHUSA COJISTHOM KUCJIOTHI C METAJLJIAMHU OT
HX MPHUPOJBIL.

1.1. B mpoOupky nomectute HEOOIbIIOE KOIMUECTBO oponika Mg u npuieiite 2Mi
pactBopa HCI. 3anuimuTe HaOMOICHUS U XUMUYECKYIO PEaKITUIO.

1.2. B nmpoOupky momectute rpanyiay Zn u npuiaeite 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. 3aBMCHMOCTb CKOPOCTH B3aMMO/ICIICTBUSL IIUHKA C COJIAHOM KHUCJIOTOM OT ee
KOHLIEHTPALMH.

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



3anumute HaOmoaeHus. CHopMyaupyiiTe 3aBUCUIMOCTh CKOPOCTH XUMUYECKON
peaKkuu OT KOHLUEHTPALMU PEArupyIOIIHX BEILECTB.

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

B nBe npoOupku momectute HeOObIIOE KoaudecTBo nmopomnika CuO u npueite 2mit
pactBopa H,SO, B kaxayro mpobupky. OnHy U3 TpOOUPOK HArpenTe. 3amuimTe
HAOJTIOJICHUS M XUMUYECKYIO peakinto. CHopMyIupyiTe 3aBUCUMOCTD CKOPOCTH
XUMHYECKOHN peakIuy OT TEMIIEPATYPhl pearupyrOIIUX BEIICCTB.

4.3aBUCHMMOCTD CKOPOCTH PA3JIO0KCHHUA INEPEKHUCH BOAOPOAA OT HAINYMNA
KaTajJam3arTtopa.

B npobupky HaneiTe 1-2 mn 3% nepkucu Bogopoaa H, O, u nodasBpTe
HECKOJIBKO KpYNHMHOK NepManranata kanusa KMnO,. 3anumunre HaOI0aeHUS U
ypaBHEHUE XUMHU4yecKoil peakuuu. ChopMynupyite 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaKkMy OT HAJIW4YWs KaTaJIu3aTopa.

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

1 ypoBennb
1. JTaitTe onpenenieHue CKOPOCTH XUMUYECKON PEAKIIUU?
2. llepeuncnure GaxTopbl, BIUSIONUNE HA CKOPOCTh XUMHUYECKOW PEaAKITHH.

3. 3anummuTe BhIpAXKCHHUE IJI CKOPOCTH MPSAMOK U 0OOpaTHOW PEaklMKi B XUMHUYCCKOM
ypaBHeHuu: 2S0; + O, <> 250,

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

250; + O, «» 2S03, ecu KOHIICHTPAIUIO PEarupyrONIUX BEIIECTB YBEJIMUUTH B 3
paza?

3. Chopmynupyiite npunnun Jle-Ilarense.
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3 ypoBeHb

1. Korga HacTtynaer XuMU4eCKOE paBHOBECHE B OOPaTUMBIX PEaKLUAX ?

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

250; + O, «» 2503 +Q, eciii yBeIMUUTH JTaBJICHUE PEarupyroIINX BEIIECTB
YMEHBIIIUThH TEMIIEPaTYPYy.

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

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

PeakTuBbl 1 000opynoBanme: lITaTuBbl, NPOOUPKH C ra300TBOJIHBIMU TPYOKaMH,
JepKaTenn, CruukH, cocy ¢ Bopoit. PacrBoper HCI, NaOH, Ca(OH),; CaCO;
(mpamop), NH,Cl, yausepcanbHas gakmycoBas OyMakka.

Xoa pabdoTbI

1. llonyyeHue, coOMpaHue U PacloO3HABaHHME BOJAOPOJA.

B npobupky ¢ mpuTepTOil KPBIIIKONH U TA300TBOTHON TPYOKOI MOMECTUTE HECKOJIBKO
rpanyn Zn u npuierite 4 mi pactsopa HCI. Cobepute BbIIEISFOIIUIACS ra3 BOIOPO/T
METOJIOM BBITECHEHHS U3 BOJIbI, JJISl 3TOT0 MOMECTUTE TPOOUPKY B COCY/ C BOJOM U
BBEJIMTE B HEE Ta300TBOIHYIO TpYOKYy. JlJig pacrio3HaBaHus BOJAOPOJIa MOAHECUTE K
OTBEPCTHUIO Ta300TBOIHON TPYOKH TOPSAIIYIO JTYUUHY.

[Tpou3oiinet XJI0MOK. 3anuInuTe HAOIIOJEHUS U XUMUYECKUE PEaKITUU.
2. ITosryyenne, coOMpaHue U pacrno3HaBaHUe YIJIEKUCJIOr0 ra3a.

B npobupky ¢ mpuTepTOil KPHIIIKON U Ta300TBOJHON TPYyOKOM MOMECTUTE HECKOIBKO
kycoukoB Mpamopa (CaCOj3) u npuieiite 4mi pactopa HCI. Cobepure
BBIJICIISIFOIIUIICS Ta3 METOJIOM BBITECHEHUS BO3TyXa, JJISl 9TOTO Ta300TBOTHYIO
TpyOKy MOMECTHUTE B IpyTyr0 MpoOupKy. ['a3z cobepeTcs Ha qHe podupku. Jlis
pacnio3zHaBanusi CO, B mpoOUpPKY ¢ COOpaHHBIM Ia30M BHECUTE TOPSLLYIO JIYYHHKY,
OHa JIOJKHA MOTYXHYTh. A Tak e IMPOIYCTUTE BhIACISIONIUICS a3 yepe3 pacTBOp
Ca(OH), ,pacTBOp cTaHET MyTHBIM. 3aITUIIATE HAOIIOICHUS M XUMUICCKIE PEaKIINH.



3. llony4yenue, coOUpaHue U PaClIO3HABAHNE AMMHUAKA.

B npoGupky ¢ mputepToi KpBIIIKOM U ra300TBOAHOMN TPYOKOI MOMECTUTE CYXYIO
coib xsopuaa ammonus (NH,Cl) u mpuneiire 2mn pactBopa NaOH. Cobepure
BBIJICTISIOLINICS ra3 METOJIOM BBITECHEHMSI BO3/1yXa, AJIsl TOI'0 Fa300TBOIHYIO
TpYOKy IOMECTHUTE B IPYTYIO IPOOUPKY C EPEBEPHYTHIM THOM. [J1 pacio3HaBaHUs
NH3 nomectute npoOupKy ¢ coOpaHHBIM I'a30M B cOCY ¢ BOAoW. Boia HanomHuT
npOoOHUPKY, B MOTYYCHHBIA PACTBOP BHECUTE JIAKMYCOBYIO OyMaxkky. JlakmycoBas
OyMakka CTaHET CHHEH, Tak Kak oopa3oBaiics pactBop ammuaka (NH,OH)u
MOSIBUTCS PE3KUil 3amax. 3anuInTe HaOII0IeHNS U XUMUYECKUE PeaKINU. 3auIInTe
HAOIIO/ICHUS 1 YPaBHEHHE XUMHUYECKON PEaKITHH.

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

B npoOupKy HacklmbTe NpUMEPHO Ha 1/4 ee oObema mepMaHraHara Kajius Uy
OTBEPCTHSI MPOOUPKH MOJOKUTE PHIXJIbIA KOMOYEK BaThl (CTEKIOBATHI). 3aKpOiTe
poOUpKy MPOOKOI ¢ ra300TBOJIHON TPYOKOMl. YKpenuTe npoOupKy B Janke
LITaTUBA, TaK YTOOBI KOHEI] ra300TBOAHON TPYOKH MOYTH JTOXOWI JI0 IHA CTaKaHa
WIM LTWIMHIpPA, B KOTOPOM OyJieT coOuparbest KUCaopol. Jis pacno3HaBaHUsS
KHCJIOpOJia B CTaKaH C COOpaHHBIM ra30M BHECUTE TJICIOLIYIO JTYUYUHKY, OHA JOJDKHA
3aropeThCsl.

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

Hean paGorei: PazBuTre HaBHIKOB Ha3BaHUS YIJIEBOJOPOAOB 10 (hopMysam U
COCTaBJICHHs] (POPMYJI 110 HA3BAHUIO BEILIECTB.

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

Xoa padoThl

1 Bapuant

1. Ha3Batp IMPUBCACHHLIC BEIICCTBA I10 CUCTEMAaTHUYECCKOM HOMCHKIJIATypc:

CH;
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|
A) CH; - CH- CH- CH - CHjs

| |
CH;, CHs

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

|
CHs

B) CH3; — CH — CH;, — CH3
|
CsH7
CHs
|
I') CH, - CH, — CH, — C — CHj;
| |
CH, CoHs
|
CH;
2.HammcaTb CTpyKTypHBIC (DOPMYJIIBI CISAYIOIINX COCAMHCHUI:
A) 2,2, 3 — TpuMeTHIIOyTaH
b) 2, 3, 4 — tpumeTnn — 3 — STUIITICHTaH

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; - CH;

| |
C,Hs CH;,

CHg |

B) CH;— C — CH — CH,
R
CH; CHj;

B) CH; - CH - CH, - CH — CHj3

| |
CHs C,Hs

CH; CH,
I
) CH; — CH-C - C,H:

|
C3Hy

2.Hanucatb cTpykTypHble (HOPMYIIbI COEAMHEHUI:

A) 2, 2,2 — TpuMeTUINEHTaH
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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 110 CTPOCHHIO YTIIEBOIOPOIHOTO
ckeiera?

2. Kakue ObIBalOT OpraHUYECKUE COSAMHEHUS TI0 HATMYUIO (DYHKITMOHAIBHBIX
rpynn?

3. Kakue BemiecTsa Ha3bpIBatOTCs rOMOJIOraMu?

4. Kakue ObIBarOT MPOCTPAHCTBEHHBIE (POPMBI MOJIEKYJT OPraHUYECKUX BEIIECTB?
5. Kakoii nporecc Ha3bIBaeTCsA rHOpUIU3ALNEH?

7. JlaliTe TIOHSITHUE G U T CBSI3HU?

Cdopmyaupyiite BbIBOJA 110 padoTe.

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

OO6opynoBaHMe: CIUPTOBKA, IITATUB, TPOOUPKA, TA300TBOIHAS TPYOKA, STUIOBBIN
CIIUPT, KOHIICHTPUPOBAHHAS CEPHAsI KUCIIOTA, pa30aBIECHHBIN pacTBOP MEpMaHraHATa
KaJns, MeCOK.

Xoa padoTbi

B ogny npobupky HaneiTe 2-3 M1 3TUIOBOTO CIIUPTA U OCTOPOIKHO T00aBbTE 6MIT
KOHIIEHTPUPOBAHHOM CEpHON KHCIOTHI. 3aTeM 100aBbT€ HEMHOTO MECKa, YTOOBI
n30eXKaTh TOTYKOB KMJIKOCTH MPU KUTIEHUH. 3aKpoiTe MPOOUPKY MPOOKOii ¢
ra3o00TBOJIHOM TPyOKOH, 3aKpENuTe €€ B IITaTUBE U OCTOPOKHO Harpeire. B apyryro



poOupKy HayewTe 2-3Mi1 pa30aBICHHOTO pacTBOpa MEpPMaHTaHATa Kalus U
IPOITYCTUTE uepe3 Hero ra3. Hanuiure ypaBHeHUS peakiuil U clieaifTe BHIBOJIBI.

Bonpocsr st 3aKpenJieHust TEOPEeTHYECKOI0 MaTepuaa
K MPaAKTHYECKOMY 3aHATHIO:

1. Kakue yrineBoaoposl BXOAT B COCTaB HE(TH?

2. Kakue cymecTByOT METOIbI TepepabOTKH HEPTH?

3. [lepeuncnure ppakmuu neperonku HehTH?

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 anernjieHa. CBOMCTBA KAy4yKa U Pe3UHBI.

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

PeakTuBbl u 000pyAoBaHue: NpOOUPKHU, CHUPTOBKA, TUTEIbHBIEC IUIILBI,
CTEKJISIHHAS MMAJI0YKA, XUMAYECKUIN CTAaKaH, JIMHENKA, KyCKH U3IEIUN U3 KaydyKa,
pe3uHBbl, OEH3UH, KapOua Kalblius, pa30aBIeHHBIA PacTBOP epMaHraHaTa Kajus,
mpoOKa ¢ Ta300TBOAHOMN TPYOKOM.

Xoa padoTbI

1. ITosryyeHue aneTusieHa.

[Tonoxute B poOUpKy HEOOIBIION KyCOUeK KapOuaa Kaiblus U 100aBbTE BOJIBI.
3akpoiiTe mpoOUpKy MPOOKOI ¢ Ta300TBOAHOMN TPYOKOM U 3aKpenuTe e€ B IITaTUBE.
B npyryro nmpoOupky Haneiite 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 HaTYpalbHOIO KaydyyKa U TaKOW e JJIMHBI U TOJIIIMHBI TOJIOCKY
pe3UHbI (M3MEPSIOT IO JIMHEWKE) CIIeTKA PACTSHUTE U U3MEpbhTe uxX Inuny. O0paTute
BHMMAaHHE Ha TO, MOJHOCTHIO JIM BO3BPAIIAIOTCS B IIPEXKHEE MOJOKEHNUE MOJOCKH
KaydyKa U pEe3UHBI U clIeaiTe BBIBOIbI. Y KaKoro MaTepuaia 0oJiblie 3JaCTUYHOCTbD,
nouemy?

3. OTHOLIECHUE K HATPEBAHMIO KaYYyKa U Pe3HHbI.

B kunsingyro Bogy IOMECTUTE Ha 5 MUHYT TOHKYIO MOJIOCKY HaTypaJIbHOTO KayyyKa U
TaKOT0 K€ pa3Mepa MOoJIOCKY pe3UHbI, OBICTPO PACTSHUTE, TO K€ MPOJIeaiiTe C
MmoJIOCKo# kaydyka. Uto Habmogaete? Kakoii Matepuan sBisieTcs
TepMmoriacTuuHbiM? JlaiiTe oObsiCHEHHE.



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 U pe3uHy. 3aKpoiTe MpoOUpKU MpoOKaMHu U OCTABbTE JI0 CJIETYIOIIETO
3aHATHUS.

BOIIpOCLI AJIA 3aKPECIJICHUSA TECOPETHYECCKOIO mMaTepuaJjia
K IPAKTUYCCKOMY 3aHATHIO:

1 Bapuant

1. HazoBuTe crieyromniye BeIecTna:

C,Hs CH;

| |
a) CH3—CHz—CH—CHg—CH—CHz—CHg 6) CHZZC—CH—CHZ—C—CH3

| | | |
CH;, CH; CH, CH,

CH;

|
r) CH;—-C-C=C-CHj;
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B) CH;—C=CH-C=CH-CH, - CHjz |
I | CH;
C,Hs CHa

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

Kakoii 00beM areTuieHa MOYKHO TOJIYYUTh U3 Takoro koiudectBa 80%-1o
kapOuna?

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

3
2. Kakyro Maccy yKCyCHOTO ajbAeruja MOKHO NOJIyduTh u3 44,8 M~ alieTuieHa npu



90%-10M BBEIXOIE?

2 BapuaHt

1. CoctaBbTe CTPYKTypHBIE (GOPMYJIIBI CAEAYIOMUX COCTUHECHUN:

a) 2,4 — TMMETWITeKCaHa;

0) 3 — nIpONUIIOKTaHa;

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

n) 4,4 — numetnineHTuHa — 1,

2. KapOup xanpuus, UAyImun 1Jisl MOJdy4YeHUs: TEXHUUYECKOro alleTHUIIeHA, JOJIKEH

OTBEYATh ONPEACICHHBIM TPEOOBAHUSM: MPU ICUCTBUU BOJbI HA 1KI' €ro JO0JKHO
BBIJIETATHCS okoJio 2601 anerunena. Kakoso coaepxkanne CaC, (B mpoieHTax mno
Macce) B TakoM kapoue?

4 BapuaHt

1. CoctaBbTe CTPYKTypHBIE (DOPMYJIBI CAEAYIOMINUX COCTUHEHUN:

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

r) 3,3 — numetnnOyTtuna — 1;
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2. B maboparopuu u3 25,2 M° anerniena momyumm 18,72r Gemsorna. Paccumraiite

BBIXO/JI IPOJYKTA (B IPOLIEHTAX) OT TEOPETUUECKOTO?

6 Bapuant

1. CoctaBbTe CTPpYKTypHBIE (HOPMYJIBI CAEAYIOMNUX COCTUHEHUN:

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

r) 4 — MeTUI — 5 — STWIIOKTHHA — 2;

2. Paccuuraiite maccy 96% - HOro 3THIIOBOTO CIIMPTA, KOTOPBIM MOKHO IOJYYHUTh U3
sTHIIeHa 00beMoM 6211, eciu Beixoa criupta 70% OT TeopeTrudeckoro?

5 BapuaHt

1. HazoBuTe crieayromye BeIiecTna:

a) CH3—CH—CH2—CH—CH3 6) CHZZC—CH—CHz—CHg

| | |
CH3 CH3 CHS C2H5



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

| | | |
CH3 CH3 CH3 CHS

I[) CH2 =C= CH2

2. Kakyro Maccy BUHWIXJIOPUAA MOKHO IOJYYHUTh U3 251 alleTUIIEHA, €CIIH BBIXOJ

BUHWIXJIOPHUJIA COCTABISIET 75% OT TEOPETUYECKOTO?

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

CH; CH;

B) CH;-CH-C=C-CH-CH,-CH,-CH; 1) CH,=C-CH,-CH;,
| | |
CH, C,Hs CH,
|
CHj,

I[) CH3 — CH2 —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 CgHip?

CocraBbTe CTPYKTYpHBIE (POPMYIIbI STUX U30MEPOB U HA30BUTE UX.

2. CKOJIBKO JIUTPOB alleTUJIEHA (H.Y.) BBIACIUTCS, €CIIU B U30BITKE BOABI PACTBOPUTH
TEXHUYECKUHN KapOu Kaybiust Maccoit S0, cogepxaniuit 36% npumecen.
8 Bapuant

1. CoctaBbTe CTPYKTYypHBIE (GOPMYJIIBI CAEAYIOMUX COCTUHECHUIN:

a) 2 —Metui — 3,3 — TUATUJITENTAHA,
0) 4 — npornunrenTeHa — 2;
B) 2,2,7,7 — TerpaMeTHIIOKTaAleHa — 3,5;

r) 4,4 — nuMmetwineHTuHa — 1;

2. Kakoii 00beM 3THIICHA JTOJDKEH BCTYITUThH B PEAKIIHIO C BOAOPOJIOM, YTOOBI
obpazoBaioch 3r 3TaHa?

9 Bapuant

1. HazoBuTe crieayromye BeIiecTna:

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



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

| | | | |
CH; C,Hs CH; CH; CH;

2. CkoJbpKO IO 00bEeMY alleTUJIeHa U BOJIOPOJa MOKHO TOJYUUTD U3 1042Mm° MIPUPO-

HOT'O ra3a, KOTOpbIi coaepkut 96% merana?

10 Bapuant

1. CoctaBbTe CTPYKTYypHBIE (GOPMYJIIBI CAEAYIOMUX COCTUHECHUIN:

a) 2,3 — nuMeTmiI — 3 — 3TUJI — 5 — MPONMMITOKTaHa;
0) rexkcena — 3;

B) 2 — MeTWI — 3 — dTUJITIeHTeHa — 1;

r) rekcaauena — 1,4,

n) 2,5 — TMMETIITeKCHHA — 3;

2. CKOJIBKO MaCCOBBIX JIOJIeH TPUMECEH COJIEPKUTCS B TEXHUYECKOM KapoOuie
KaJIbITus,

€CJIM U3BECTHO YTO MPHU pacTBOPEHUU ero odpasia Maccoir 20r Beiaensiercs 6,31
areTnieHa’?

Cdopmyampyiite BbIBOA 110 padoTe.

IIpakTuyeckasi pabora Ne 4
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Tema: O3HaKoMIIeHME € KOJUIEKIMAMHI 00pa3noB HeTH, YIS U MPOAYKTOB UX
nepepadoTKu, KAY4yKOB U 00pa3uamMu u31eJIMi U3 pe3nHbl.

Hean padorbi: Ha 0cHOBE KOJUIEKIIMOHHOTO MaTepuaia 03HaKOMUThLCA C 00pa3iamMu
HedTH, YIS U MPOAYKTaMU UX MepepaboTKu, KaydyykaMu U oOpa3liaMu U3AeNIUi U3
PE3UHBI.

Oo6opynoBanme: Komekuun: «Hedtb 1 mpoaykTsl ee nepepadoTkuy, «Kaydyku u
oOpa3iibl U3JIEIUN U3 PE3UHBI, «YTOIb U MPOAYKTHI €ro MepepadoTKuy». 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 MepepadbOTKH HEPTU U UX TPUMEHECHHUE.

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

PaccMoTtpuTe KOJUIEKIMIO. 3anuiuTe o0pa3ibl KaydyKOB U UX OTJIMYHE [10 COCTaBY.
3anummure 00pa3bl U3AEIUN U3 PE3UHBI U UX IPUMEHEHUE.

3. O3HaKoOMIIeHHE C KOJJIEKIHEel «YTO0JIb U MPOAYKTHI €ro nepepadorkm».

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

JlanHble HaOIIOIEHUH 3aHECUTE B TAOJIUILY.

OO6pa3sis dusnyecKrue CBOMCTBA [Ipumenenue

1.HedTs

1.1.

2. Kayuayx
2.1.

3. Yroms

3.1.




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

1. Kakue yrineBoaoposl BXOJAT B COCTaB HETH?

2. Kakue cymecTByrOT METOIbI TepepabOTKH HEPTH?

3. [lepeuncnure ppakmum neperonku HehTH?

4. K kakuM OpraHM4eCcKUM COEAUHEHUSIM OTHOCSITCS KaydyKH?
5. Kakue ObIBatOT CHHTETHYECKUE KAYUYKH?

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

Odopmiienue oruera.

1.Cnate c onucaHueM HaOJIOIEHUS OIIbITA.

2.Caathp ¢ 3al0JIHEHHON TaOIUIIEH.

JlaGopaTopHoe 3ansiTHe Ne§

MaTepuaia

Tema: Xumnuyeckue CBOMCTBA aJIbACTUA0B U MHOTOAaTOMHBIX CIIMPTOB.

Hean padorer: UcciaenoBarb CBOMCTBA MVIMLEPHUHA M ITAHAJISA.

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/ITC CKJIHKY C IIMIOCPUHOM, HAKIIOHHUTC CC. YTo MOXHO CKa3aTh O OBCTC U

BSI3KOCTH TiiiepuHa? EcTh M 3amax y riauviepuHa?

1. PacTBOpUMOCTD IVIMIIEPUHA B BOJI€.

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

JloGaBbTe ele Karumio TIHWIEpUHA W CHOBAa B30OodTaiiTe. UTO MOXHO CKa3aTh 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 B30oaTalte. Hanummmre ypaBHEHUS peakIu.

4. OxuciieHue yTanajs ruapoxkcuaom meau (11).

B npoOupky naneiite 1 M pactBopa sTanains u gob6asste 1o 1 mut pactBopa CuSO,4 u
NaOH. Tlonyuyennyio cmech Harpeiite. Cpemaiite BbiBoa. Hamummre ypaBHEHHS
NPOUCXOAIINX PEAKIIH.

5. Peakuus cepeOpsiHOIO 3epKaJia.

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

BOIIpOCl)I AJIA 3aKPCIJICHUSA TECOPETUYIECCKOI'0 MaTepualia
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 PEAKIUNA, C TOMOIILI0 KOTOPBIX OCYLIECTBUTh
MpEBPALIEHUS:

C,HsOH — C,H, — C,HsBr — C,Hs0OH

3. Kakoii 00beM 3aitMeT BOJIOPO/I, TTOTydaeMblid edcTBUEM 2,5T. HaTpus Ha 23T.




O9THIIOBOI'O crmpTa?

2 BapuaHt

1. Harmummre cTpykTypHBIE (POPMYIIBI CIICTYIOITUX CITUPTOB:
a) 2,2 — nuMeTri — 3 — STUINIEHTaHoJ — 1;
0) 2,7 — TMMETUIOKTaHOI — 4;
B) 2,3 — nuMeTuiI0yTaHalb;

r) 3 — ruaApoKco — 4 — METUITEKCaHab.

2. Paccuuraiite Maccy mpornuiaTa Kajus, KOTOPbIi 00pa3yercs npu
B3aMMOJEHUCTBUU

5,85r. kanus ¢ Mpona”HoJIoM Maccou 7,2r.

3 Bapuant

1. CKOBKO pa3IMYHBIX CIIUPTOB H300PAKEHO CIAEAYIOMHUMHI (GOPMYITaMHU:
a) CHz — CH, — CH — CHj3; 06) CH; — CH — CH;, — CHjg;
| |
OH OH
B) CH; — CH, — CH, — CH, — CH, — OH;
r) HO — CH; — CH; — CH, — CH; — CHj3;
1) C,HsCHOHC;3H5.
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2. Hanummre ypaBHEHHUS pEAKIMK, C IIOMOIIBIO KOTOPBIX MOKHO OCYILIECTBUTh
MPEBPALCHHUS:

METaH — XJOPMETaH — METaHOJ — JTUMETHIIOBBIN d(up

3. Onpegenure Gpopmyiy NpeeabHOr0 OJJHOATOMHOIO CIIUPTA, UMEIOLIETO
IJIOTHOCTh

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.

Hean padorsl: [IpoBecTH XUMHUYECKHUE pEAKIMHU, XAPAKTEPHbIE IJIsI KapOOHOBBIX
KHCJIOT.

OOGopynoBaHne W peaKTHUBBI: YKCYCHas KHCIIOTa, THUAPOKCHJ HATPHs, CepHas
KHCJIOTa, aleTrar HaTpus, MeTauiel: M@ B TOpomiKe, NHWHK B TpaHyJax,
dbeHondTanenH, MypaBbUHas KUCJIOTa, CIIUPTOBKA, MpOOWpKU, Men, damka [letpw,
WHJIUKATOP.

Xoxa padoTbl
1. [TosryyeHHe YKCYCHOM KHMCJIOTBI.

[Tomectute B mpobupky 2 r arerata Harpus u npuieite 1,5-2 man H,SO, (koH).
[Tpobupky 3akpoiTe MpoOKOM ¢ ra300TBOIHON TPYOKOM, KOHEIl KOTOPOM OMyCTUTE B
Apyryto mpobupky. CMmech HarpeBaiTe 10 T€X MOp, MOKa B MPOOMpPKE-IPHUEMHHUKE
cobepercs 1,5-2 mi xuakoctu. Hanummre ypaBHeHHE peakinu.

2.JleiicTBHE HA MHIAUKATOP.



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

3.B3anmojeiicTBHe YKCYCHOM KHCJIOThI ¢ HEKOTOPHIMH METALIaMMU.

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. BzaumoeiicTBHe YKCYCHOI KMCJIOThI ¢ OCHOBAHUSIMH.

Haneiite B mpobupky 1-1,5 mn pactBopa NaOH u no6aBpTe HECKOJIBKO Karemib
dbenondranenna. JlobaBpTe YKCYyCHYIO KucCioTy. Hamumure ypaBHEHHE peakilvu.
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
kucnoTel. Kakon ra3 B pesynprare peakuuu. Hanummure ypaBHEHNE pEAKIIUN.

6. Oco0eHHOCTH CBOMCTB MYPABBMHOM KHCJIOTHI.

Haneiite B mpoOupky 1-2 mu pactBopa okcuma cepedpa u g00aBbTE€ HEMHOTO
MypaBbHHOM KuCIOTBL. CMmech HarpeiTe. Kakue cBOMCTBa B 3TOM Cilydae MPOSBISIET
MypaBbUHas KuciioTa. Hanummure ypaBHEHUE peakiuu.

CdopmynupyiiTe BbIBOJ 110 padoTe
JlabGopaTopHoe 3ansitue 10
Tema: Caoxuabie 3¢pupsbl. Kupbl. MbL10.
Hean padorel: 1103HAKOMUTBCS CO CBOMCTBAMH JKUPOB, MTOIYYUTH MBLIO.

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

Xoxa padoTbl
Omnbit |. PacTBOpUMOCTB XKUPOB.

B onny npobupky Hanelite 2mi1. O€H3WHA, BO BTOPYIO — BOJIbI, B TPETHIO — 3TAHOII, B
YETBEPTYIO — OCH30J1, B MATYI0 — TeTpaxjopMeraH. Bo Bce mpobupku n00aBbhTe 1O
KyCOUKY XKUpa.
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Omnnbit 1l. JIokazatenbcTBO HEMPEAECIBHOTO XapaKTepa KUPOB.

B oaHy npoOupky Haneiite 2MJj. MOACOJHEYHOTO Macjia, BO BTOPYKO — TBEPAOTro
xupa. JlobaBbTe OPOMHOI BOJIBI.

Bomnpocsr:

1. KakoBO OTHOIIIEHUE KUPOB K BOJIE?

2. B xakoii U3 npoOHpOK KUPBI PACTBOPSIOTCS JTydIlie?

3. Kakum pacTBoputenem OyaeTe moJIb30BaThCs JIs BHIBEJICHUS KUPOBBIX MSATEH?
4. B kako# u3 npoOupok odecipeTmiach OpoMHas Boga? O uem 3To TOBOPUT?
Omnpbit I11. OMBUTEHHE XUPOB.

B dapdoposyro gameuky momectute 3r. kupa, npuiedte 2% pactBopa NaOH.
JloOaBbTe 3TaHON JJIsl YCKOPEHHUs peaklmu, rnogorpeiite cmech. [lociae okoHuaHus
peakuuu 106aBpTe 0,5T. XJIOpUAA HATPUS U KUIISITUTE elie 1-2 MUHYTHI.

Bomnpocsr:

1. Kakoe BeniecTBo MosIBUIIOCHh Ha MOBEPXHOCTH BOJIBI B PE3YJIbTATE OMNbITA?
2. Hanumure ypaBHEHHE peakuu?

3. Jns KakuX MpakTUYECKUX LEIel UCTIONIb3YEeTCs 3TOT mpouecc?

Omnbit V. CpaBHEeHHE CBONCTB MbLJIa U CHHTETUYECKUX MOIOIINX CPEJICTB.
[IpuroToBsTe B 3-X KO0J0aX PacTBOPHI:

a) MbUIO;  0) MOPOIIKOOOPAa3HOE MOIOIIEE CPEJICTBO; B) KHUTKOE MOIOIIIEE
CPEICTBO.

Breiite mo 2mi1. 3TUX pacTBOPOB B MPOOUPKH U A00aBHTE K HUM HECKOJIBKO Karelb
dbenondranenna. g xnomyatoOymMakKHbIX TKaHEH peakiusi ObIBAET LICIOYHOM, IS
LIETKOBBIX Y HIEPCTSAHBIX HEUTPAIBHOM, MO3TOMY OKpacka MHINKATOPOB B PaCTBOpax
CUHTETHYECKUX MOIOIIUX CPEACTBAX MEHSETCS MO-PA3HOMY.

OmneiT V.

9 v 2+ 2+
B tpu npobupku naneiire 4-Smia. H,O, conepxameit nonst Ca”™ u Mg~. B nepsyio
npoOupKy n00aBbTE€ pacTBOp MblIa, BO BTOPYIO M TpPEThIO — PaCTBOPHI
CUHTETHYECKUX MOIOIIUX CPEJICTB.



Bomnpocsr st 3aKpenJieHust TEOPeTHYeCKOro MaTepuaJa
K MPaAKTHYeCKOMY 3aHATHIO:

1. KakoBO OTHOIIIEHUE KUPOB K BOJIE?

2. B xakoii U3 npoOHPOK KUPbI PACTBOPSAIOTCS JIydIlIe?

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

5. Kakoe BeImecTBO MOSBWIOCH HAa IOBEPXHOCTH BOJIbI B PE3YJIbTATE OIbITA?
Hanmummre ypaBHEHME peakium?

6. J1714 KaKuX MPaKTUYECKUX LEJIEN UCIIOIB3YETCS 3TOT MpoLecc?

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

8. Kakoe u3 YKa3aHHBIX MOIOMMHX CPCACTB CICAYCT HCIIOJIb30BATh I CTHPKH:
XJ'IOH‘IaTO6yMa)KHBIX, 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: PAaCTBOPHI TIIOKO3bI, cyibhara meau (1), rugpokcuaa
HaTpHs, aMMUAYHbBII pacTBOp OKCUa cepedpa, caxaposa, Kpaxmall, pacTBOp Hona B
CIUPTE, KOHLIEHTPUPOBAaHHAs! CEpPHAs KUCIIOTA.

Xoa padoTsI
OmneiT |. B3aumopeiictBue roko3sl ¢ ruapokcuom meau (11).

Haneiite B mpoOupky 2- 3 M pacTBOpa TJIIOKO3bI W CTOJIBKO JK€ PacTBOpa
UApPOKCHJIa HaTpus. 3aTeM J00aBbT€ HECKOJIBKO Karellb pacTBopa cylibdara Meau.
[IpoOupKy ¢ MOJYy4YEHHBIM PAcTBOPOM HarpeiTe. UTO JOKa3bIBAE€T NAHHBIA OMBIT?
Hammummure ypaBHEHUs peakuui.

OmnwiT Il. Peakuus cepedpsiHOTO 3epKania.
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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 xuMmnueckoMm crakane cmounte Boxou 10r TomyeHoro caxapa U NMpUIIEHTE paBHBIN
00BEM KOHLIEHTPUPOBAHHOW CEpHOM KUCIOThI. UTO NpPOUCXOAUT C caxapoMm?
Hanumure ypaBHEHHE peaKIyH.

Omnpit V. [IpuroroBnenne KpaxmMajabHOTO KiecTepa U B3aUMOJEHCTBUE
Kpaxmalia ¢ HOJIOM.

Haneiite B npobupky 4-5 My BoAbI, 100aBbTE€ HEMHOI'O Kpaxmaja 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.

BOIIpOCbI JJIA 3aKPCIJICHUSA TCOPETUYECCKOI'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 amMMUAyHBIM pacTBOPOM OKCHAa cepebpa He 1aer
MOJIOKUTEINIbHBINA pe3yJIbTar.

4. Kak MOXHO OOHAPYXUTh KpaxMaJl B MPOAYKTAX MTUTAHUS?

5. Kak M0>kHO 0OOHapy>KUTb IIIOKO3Y U TJIMLEPUH B TPoOMpKax 0e3 HaAMKCH.
6. 3anuImuTe PEaKIMI0 CIUPTOBOTO OPOKEHUS TITFOKO3HI.
7. OcymectBute npespamienue: CO; — CgH1,05 — C,HsOH — CO,

Cdopmyaupyiite BbIBOJ 10 padoTe.

TecThl 1JI NPOMEKYTOYHOMN aTTECTALMU.

« OCHOBHBIE IOHSATHSA U 3aKOHbI XUMHH»

1. OT™MeTbTE NPaBUIIbHBIE YTBEPKACHMUS:



a) XUMHUYECKHI 3J1IeMEHT 0003HaYaeTCsd 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,; r) HCL
3. IIpu kakux npoueccax NpOTEKAIOT XUMUYECKHUE PEAKIIUU:
a) QUIbTPOBAHUE;
0) nmeperonka HeTH;
B) THIpaTaIys STUJICHA,
I') MOJIUMEPHU3ALUS ITUIICHA.
4. YKaxxuTe eIUHUILY U3MEPEHUS KOJMYECTBA BEIIECTBRA:
a) T; 0) KT; B) a.€.M.; T) MOJIb.

5. OT™MeThTE NPABUIILHBIE YTBEPKICHUS.
OTHOCUTENBHAI aTOMHAasg Macca.

a) MOKa3bIBAET, BO CKOJILKO pa3 Macca aroma 0oJsbiie 1/12 yactu Macchl H30TOMA
120
yriepoza O

0) MeeT pa3MEePHOCTH 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% rs r) 2:10% r,

7. OT™MeTbTe NpaBUIIbHBIE YTBEpxKAeHUS. [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 MO

r) paBHa 22,4 1.

8. YKaxxure Macchl Wi 00bEMBI COEIMHEHN, B KOTOPBIX COAEPKUTCA 1 MOJIb
BEIIIECTBA:

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

6) 98 r H.SO,;

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, KOTOpas IMEEeT HanOOJIBIIIYIO MacCy:

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

X s ey o s 8 ng i)
a) + + + + +
6) + + + +
B) + - + + + + +
o) IR R A, R S +

«Ilepuoauyeckuil 3aK0H U NePUOTUYECKAS CUCTeMAa

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 4ncio 3J1eKTpOHOB COAEPKUTCS B aTOME a30Ta:
1)5
2) 2
3)7
4) 14

4. B atome HaTpus pacupeieleHUe JIEKTPOHOB MO IEKTPOHHBIM CIOAM
COOTBETCTBYET PSIAY YUCEIL:

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

5. B xakoMm psi1y XUMHUECKHE 3JIEMEHTBI PACIIONIOKEHBI B TIOPSIIKE BO3PACTAHUS UX
ATOMHBIX PaJInyCOB?

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 okcumoB Na,O — MgO — SO, cBoiicTBa H3MEHSIOTCS OT:
1) KHUCIIOTHBIX K aM(POTEPHBIM

2) am(pOoTEepHBIX 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

OtBetnl: 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,SO, r) H,S
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 MOJHOCTHIO PACTIAACTCs HA NOHBI.

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

a) CI, SO, > , NOg B)H",Na"*, Ca®

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

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

7. OIHOBPEMEHHO HAXOAUTHCS B BOAHOM PAaCTBOPE HE MOI'YT HOHBI
a)Zn”*u OH 6) Zn*u CI, B)Na'u SO, r1)K' u NO;
8. Cymma K03(p(GUIHUEHTOB B YPaBHEHHH DJIEKTPOJMTHUUYECKOW JUCCOIUAIIUU

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) HgSOg 6) CEICOg B) HN03 F) CU(OH)2
3. BemecTBa, KOTOpbIE NPHU AUCCOLMALIMUA 00Pa3yIOT B KAUECTBE AaHUOHOB TOJIKO
TUAPOKCHI-UOHBI, SBIISFOTCS

a) KUCIIOTaMHU 0) comsimu B) LIEJI0YaMHU ') OKCUJaMHU
4. BerecTBO, KOTOPOE B paCTBOPE MOJHOCTHIO PACTIAACTCS HA HOHBI.
a) BoJa B) COJISIHASI KUCJIOTa
0) oxcun yraepona (IV) T') TUAPOKCH]T ATFOMUHUS
5. Bce HOHBI SBIIAIOTCS KATUOHAMMU B PSNY:
a) CI', SO, ,NOy B)H",Na*, Ca®
6)Cl ,H*, K r) CO;? ,Ca?",NOs
6. HauGospiiee ynciio aHnoHOB 00pa3yeTcst Mpy JUCCOMHANK 1 MOJIb
a) AlCl; 6)Mg(NO3)2 B) Na,CO; F) Na,S

7. OI[HOBpeMeHHO_HaXOIH/ITBC}I B BOJHOM paCTBOPC HE MOI'YT MOHBbI
a)Ba’ u SO,° 6) Zn**u CI, B)Na*u OH  r)K' u NO3
8. CymMma K03 (PUIIMEHTOB B YPAaBHEHUH DJICKTPOJUTHUYECKON JUCCOIMAIIMN HUTPATa

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

a) Boja 0) xmopun meau (II) B) caxap r) okcuy yraepoaa (IV)
2. ®opmyna ciaboro AIEKTPOIHUTa:
a) CUClZ 6) NaCl B) H2804 F) H2C03

3. BCHICCTBa, KOTOPBIC IIPpU JUCCONUAITNN 06pa3y}0T B Ka4CCTBC KaTHOHOB NOHBI
BOJ0OpOJa, ABJIAIOTCS

a) KuciaoramMu  0) comsIMuU B) LIEJIOYaMU ') OKCUJaMU
4. BemecTBO, KOTOPOE B PACTBOPE MOJHOCTHIO PACTIAACTCS HA NOHBI.
a) COJIIHasi KUCJIOTa B) ruapokcu xemne3a(lll)
0) Boda I') THAPOKCH]I IMHKA
5. Bce HOHBI SABIAIOTCA aHUOHAMH B PSLY:
a) COs* ,Ca® ,NOs B)Ca® H,Na*
6)Cl ,H", K r) CI, SO, % ,NOs
6. HanOounpiiee yncino kaTHoHOB 00pa3yeTcs IpH auccouuanuu | Moib
a) Na,S 0)Mg(NOs), B) K3PO, r) AlCl;3

7. OnHOBpEMEHHO HaXOIUTHCS B BOJHOM PacTBOPE He MOTYT HOHbI

a)Ba® u SO, 6) Zn*u CI, B)Na*u SO,° 1)K u NOs
8. Cymma KO3(p(QUIMEHTOB B YPaBHEHHH DJIEKTPOJMTUYECKOW JUCCOIUAIIUU
cynb(dara amoOMUHHS paBHA

a)3 0) 4 B) 5 r)6
4 BapuaHT
1. K HeanexTponuTaM OTHOCUTCS:
a) TUAPOKCHU HATPUs B) XJIOPH]T HATPUS
0) okcun yraepona (1V) ') CepHasi KHUCJIOTa
2. ®opmysa CUIBHOTO 3JIEKTPOJINTA
a) H,SO, 6) CaCOs B) H,S F) Fe(OH)2

3. BemectBa, KOTOpBIE TIPU AUCCOIUAIINA 00PA3yIOT B KAYECTBE aHUOHOB TOJIHKO
TUJIPOKCUI-UOHBI, SIBJISIIOTCS

a) COJIIMU 0) KucIoTaMu B) LIEJI0YaMHU ') OKCUJaMHU
4. BeniecTBo, KOTOPOE B PACTBOPE MOJTHOCTHIO PACaJaeTCsl HA HOHBI.
a) okcup xenesa (II) B) KapOOHAT KaJIbIIUs
0) oxcun yraepozaa (IV) I') TUAPOKCHU]T HATPUS
5. Bce MOHBI ABIAIOTCSA KATUOHAMU B pALY:
a) CI', SO, > , NOy B)H", K*, Na*
6) H', K, Cl r) NO;, CO;* ,Ca”®
6. HauOounbliiee yncio aHMOHOB 00pa3yeTcst Mpu JUCCOLMAMK 1 MOJIb
a) FeC|3 6) Ca(NO3)2 B) Na,CO; F) Na,S

7. OI[HOBpeMeHHO_HaXOIH/ITBC}I B BOJHOM paCTBOPC HE MOI'YT MOHBbI
a)Na® u SO,> 6) Zn*u CI, B)Al* w OH 1K' u NOj



8. Cymma k03 (PHUIMEHTOB B YpaBHEHUHU JIEKTPOIUTUUECKON TUCCOIMAIIMN 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)0eH301 1) CHy
2. Jonomuute ¢pasy «IIpupoaHbIii ra3 UCHOIb3YyeTCS Kak ....»
a) CBIPbE JIIS MOJTYUCHHS alleTHUIICHA, TaK KaK B €r0 COCTaBe HUMEETCS MCTaH

0) TOIJIMBO TaK KaK IPH CTOPAHUM MPUPOTHOTO T'a3a BBIJICISCTCS MHOTO TeIlia U
MIPUPOJIHBIN a3 OTHOCUTENBHO JEIIEB

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

T') CBIPbE JIJISl IOJIYYECHHS TPUXJIOpMETaHa (xjgopodopma) MPUMEHSIEMOTO B
MEIUIINHE.

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

0) COCTOUT U3 OJJUHAKOBBIX COSUHEHUH, HO B PA3HBIX OOBEMHBIX COOTHOIICHUSX
B)COJEPIKUT OOJIBIIIOE KOJUYSCTBO PA3HBIX YIII€BOIOPOJIOB

') HE COAACPKUT 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)CMCCB IIOCTOSAAHHOI'O COCTaBa, COCTOAIIAA U3 pa3JIMIHBIX BCIICCTB

I') CMECh HEOPTAHUYECKUX COCTUHEHUM.
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5. Honosnute ¢pasy « M3 HegTu momyyaror....»

a) OCH3MH

0) KepocuH

B) O€H3MH, KEPOCHH, TUTPOUH

I') TUTPOUH, KEPOCHUH, OCH3UH, Ia30ilJib, Ma3yT U MPOJIYKTHI UX MepepadboTKu
1) BCE OTBETHI IPABUIIbHBIE, HO OTIMYAIOTCS OJHOTOU

€) BCE OTBETHI HENPABUIIbHBIE.

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

a) MPOCTOW MEPErOHKE

0) MHOTOKpPAaTHOM MEPETOHKE

B) PEKTU(DUKATMOHHOW MTEPETOHKE
') KPEKHUHTY.

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

a) KPEKUHIOM

0) pekTU(HUKAIIMOHHON ITepEeTrOHKON
B) IPOCTOM MEPETOHKOMN

I') IEPETOHKOM.

8. Jlomomaute pazy «lIporecc pacnaga MOJIEKYI CIOKHBIX YTIIEBOIOPOIOB 0
0oJiee MPOCTHIX MO/ IEHCTBUEM BBICOKOW TEMIIEpATyPhl U KaTalinu3aTopa
Ha3bIBACTCA. ..»

a) KPEKUHTOM
0) TEpPMUYECKUM KPEKHMHTOM
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. Boicuiy1o BaJIECHTHOCTh a30T NMPOSIBJIsIET B OKCHUJIE:
a) N,Os; 6) NO; B) NO; r) N,O.
3. ®opMyJIbI OKCH/IA, OCHOBAHUS, COJIH, COOTBETCTBEHHO:
a) BaO, Fe(OH),, NaNOg;
0) Si0,, Ca0, K,COg;
B) P,Os, Na,O, CaCly;
r) SO3, P,05, Ca(OH),.
4. CreneHnns okucjaenus noaa B coeqnnenun KlO;:
a)+1; 0) +7; B) +5; r) +4.
5. Kakas u3 cJjieayommx coJjieii He MmoJABepraercs ruapoJimsy:
a) Na,COs; 0) KCI; B) ZNSOy; r) CuS.
6. Bona He pearupyer c :
a) HATpUEM; 0) 3070TOM; B) KaJIbI[UEM,; I') IUHKOM.

7. B caMOpOaAHOM COCTOSIHMHM B IIPUPOJAE BCTPEYaeTcs:

a) ATFOMUHUM; 0) Maraui; B) cepedpo; T') [IUHK.
8. . [Ipomyktsl peaknuu BaO + H,S — ... - 910
1) BaH,, SO,
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2) Bas, H,0
3) Ba(HS)z, H2, OZ
4) BaSO, H,0

9 B ypaBHeHMH peaKIUU
S+ HNOg —>H2804 + NOzT + Hzo
kKod(purueHT y (hopMyIsl BOCCTAHOBUTEIS PaBEH

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

Yactp2

1. YcraHoBuTE COOTBETCTBHE MCKAY HCXOOAHBIMHA BCIICCTBAMH U ITPOAYKTAMHA

peaKunil.
NCXOIHBIE BEIIIECTBA IMPOJAYKThI PEAKIINHN
A) AgNO; + AICI; — 1) FeCl, + H,S
b) CaCO; + HNO; — 2) NazPO,4 + H,0
B) FeS + HCI — 3) FeCl; + H,S
I') Na;HPO, + NaOH — 4) Ca(NOs3), + CO;, + H,0
5) AgCl + AI(NO3);
Yacts3

1. Tana nenouka xumu4yeckux npespamenuii: Na — Na,O — NaOH — NaCl —
AgCl. Hanummure ypaBHeHHs peaKkuMii, IPU MOMOIIM KOTOPbIX MOKHO

OCYIIeCTBUTH JaHHbIE NMPeBPaIlleHUsI.
2 BapuMaHT

Yactbl

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, 6) Fe(OH)Z, B)Fez(SO4)3; F) FeCIZ.

3. (I)OpMy.]'lbl a30THOM KHCJIOTHBI, XJ10puaa HATpUsi, TMHAPOKCHUIAA KaJIusl,

COOTBETCTBEHHO:
a) NHs, NaCl, Ca(OH),;
0) HNO3, NaCl, KOH;
B) NO,; HNO3; NaCl;
r) NaNO;, NaCl, NaOH.
4. Ctenennb oxkucjenus pochopa B coenunennu Caz(PO,)s:
a) +3; 0)-1; B) -3; r) +5.
5. Kakasi u3 coJied He MOABEPraeTrcs ruApoJan3y:
a) AICl;; 0) Na,SOy; B) ZN(NOs),; r) K,SiOs.
6. C kakuM U3 MeTAJUI0B He B3aUMOACHCTBYET COJISIHAS KHCJIOTA:
a) JKenes3o; 0) NUHK; B) cepebpo; ') MarHui.

7. B kakom Ha0ope MeTaJIJIOB COAEPKUTCH CAMBIH JIETKOIJIABKHU A, CAMBIN
TBEPABLINA M caMbIH

TSAKeJIbIH, COOTBETCTBEHHO:
a) HATpUH, MapraHel, OCMUM;
0) rayuii, cepeOpo, CBUHET,
B) PTYTh, XpOM, OCMUI;
I) LIe3Ul, XpOM, PTYTb.
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8. . IIpu OOBIYHBIX YCIIOBHSIX MTPOTEKACT PEAKITUS MEXKTY BOJOU U

1) Na

2) Cu(OH),

3) AgCl

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

WO; + H, - W + H,0O, paBen:

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

Yactp 2

1. YcTanoBuTE COOTBETCTBUEC MCKAY HCXOJHBIMHU BCIICCTBAMHA U IIPOAYKTAMHU

pEaKIuu.
NCXO/JHBIE BEHHIECTBA [MPOAYKTHI PEAKLINN
A) CaO + H3PO, — 1) ZnSO,
b) CrO; + KOH — 2) CaSO,4 + ZnS
B) ZnO + SO; — 3) Ca(OH), + P,0s
I') CaS + ZnSO, — 4) K,CrO,4 + H,0O
Yactp3

1. lana nenoyka XuMu4ecKux npeppamenuii: Mg —- MgO — MgS0O, —

Mg(OH), — MgO.

Hanummure ypaBHeHUs peaKkuuil, IPH MOMOIIM KOTOPBIX MOKHO

OCYHICCTBUTDL JaHHbIC IPEBPalICHUSA.

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,S;; r) SO;3.
3. Crenennb okuciaenus cepedpa B coequnennu AgNO; paBHa:
a) +5; 0)-1; B) +1; r) +3; ) +2.
4. ®opMyJibl PACTBOPUMOT0 OCHOBAHHSA, COJIM, KHCJI0ThI, COOTBETCTBEHHO:
a) Zn(OH),, CacCl,, HCI;
0) BaO, Ba(OH),, H,SOy;
B) Mn,0O;, Ca0, ZnO;
r) Ca(OH),, NaNO;, HNO:..
5. Kakasi u3 coJied He MOABEPraeTrcs ruApoJan3y:
a) CuCly; 0) FeSOy; B) BaCly; r) Li,S.
6. C kakuM U3 MeTAJUIOB COJISIHAA KMCJI0TA He B3aUMO/IeiiCTBYeT:
a) 0JIOBO; 0) NWHK; B) cepebpo; T) JKENe30.
7. Kakoii U3 MeTa/LLIOB CaMblil JIETKOIIABKUIA:
a) aAJTIOMUHUM; 0) 0J10BO; B) PTYTh; ') CBUHEII.

8 CokpalieHHOe MOHHOE YpaBHEHHE
Fe?* + 20H™ = Fe(OH),
COOTBETCTBYET B3aMO/ICHCTBHUIO BEILIECTB:

1) Fe(NOs); 1 KOH
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2) FeSO4 u LiOH

3) Na,S u Fe(NO3),

4) Ba(OH), u FeCl;
9. Koappuument nepea ¢gopmyJioii BoaAbl B YyPABHEHUM PeaKIUN, CXeMa
KOTOpOIii:

H,S + O, — H,0 +SO, pasBeH:

a) 1; 0) 2; B) 3; r) 4.

Yactb 2

1. YcraHoBuTE COOTBETCTBUE MEXKIY PEATMPYIOIIMMH BEIIECTBAMU U IPOTYKTAMU X

B3aMMOJCHCTBUA.
PEATUPVYIOIIME BEILIECTBA IMPOAYKThI PEAKIINI
A)Fe+Cl, — 1) FeSO, + H,
b) Fe + HCl — 2) Fep(S04)3 + H;
B) Fe + H,SOy4(pa36arn.) — 3) Fey(S0y4); + SO, + H,O
to 4) FeCl, + H,
I') Fe + H,SO4 (koHIr.) — 5) FeCls + H,
6) FeClj
Yacts 3

1. lana nenoyka xuMu4eckux npeppamenuii:. SO; — H,SO, — Na,SO, —

BaSO,.

Hanuummyre ypaBHeHUs peaKuuil, IPH MOMOLIM KOTOPBIX MOKHO

OCYHICCTBUTDL JaHHbIC IPEBPalICHUSA.

3AJTAHUS 1151 OIEHKHA OCBOEHUSA YYEBHOM JUCIHUILJINHBI.

UTOI'OBBIN TECT



Bapuanr 1

Yacrs 1

1. MeTaideckne cBoicTBa 31eMeHTOB 3-ro rnepuoja 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, NazN, NH,CI

2) NH3, NO, HNO;

3) KN02 N,O, NaNOs

4) N2O3 N2 MgsN;

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

1) CeHue
2) C;Hys
3) C3H,
4) CsHe
4. Ilponyktel peaknuu BaO + H,S — ... - 310

5) BaH,, SO,

6) BaS, H,0

7) Ba(HS)z, Hz’ 02

8) BaSO,4 H,0

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

1) cMech OKpaluBaeTcs B 3€JICHBIN 1IBET

2) BbIIENSETCS Ta3

3) BBINIAJIAE€T OCAJ0K

4) cMech OKpaIllMBAaEeTCsl KpaXMaJIOM B CHHUM 1[BET

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 npeeabHBIX OJTHOATOMHBIX CITUPTOB XapaKTEPHBI PEAKIHH

1) He#Tpanuzanun
2) riuapaTanuu

3) moaMMepHU3aLMH
4) neruapartanin

8. B nenouke npeBpanieHui
A B
[Iponen ~“—Xnopnpomnan ~ —klponanoin -1
peareHTsl A 1 b — 3TO COOTBETCTBEHHO

1) NaCl, H,0O

2) HCI, NaOH(p)

3)Cl; H,0

4) Cly, KOHp

9. Cxopocts peaknuu 2H,0, — 2H,0 + O, 1 OyzaeT BbllIIe, €CIIM UCTIOIH30BATh

1) 3% -ii pactBop H,0O, 1 karanuzarop

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

3) 3% -ii pactBop H,O, 6e3 karamuzaTopa
4) 30% -ii pactBop H,O, 6e3 karanuzaTopa

10. B ypaBHenuu nucconuanuu coiu FeEBr; cymma koadduiineHToB paBHa
1) 3
2) 4
3) 5
4) 6
11. B ypaBHEHUH peakiuu
S + HNO; —H,S0O,4 + NO,1 + H,0
K03 GuueHT y GopMyIibl BOCCTAHOBHUTEIISI PaBEH
5)14

6) 10
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8)1

12. B ypaBHEHUY TIOJHOTO CrOpaHUs dTaHa Ha BO3AyXe CyMMa KO3 (HUIIUCHTOB paBHA
1)35
2)27
3)19
4)15

13. IIpu noGaBiaeHUH MIETOUM OpaH)KEeBasi OKpacka HEUTPaIbLHOTO pacTBOpa
METHJIOPaHka MEHSIETCS Ha

1) kpacHyto

2) )KENTYIO

3) CHHIOIO

4) po30BYyIO

14. ITpu mOJTHOM CrOpaHHHM CMECH METAaHA M alleTHIcHA B 00bEMHOM OTHOIICHUU 1:2
obpasyertcs 56 1 (H.y.) YIIEKUCIIOro ra3a, CIeA0BaTeIbHO, B UCXOHOM CMECH KOJTUIECTBO

aNKuHa (MOJIb) OBLJIO PaBHO

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

1. YcraHoBuTE COOTBETCTBUE MEXy Ha3BaHUEM O0BEKTA U €r0 MPUHAJICHKHOCTHIO K
YUCTBIM BENIECTBAM HJIM CMECAM BEIECTB.

HA3BAHUE BEHIECTBO i CMECH
A) MeZIHBIN Kynopoc 1) cruias
b) mopckas Bona 2) pacTBOp
B) Bo31yx 3) uncTOE BEIIECTBO
') uyryn 4) B3BECH

5) ASMYJIbCUS

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

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

B) CaCO; + HNO; — 2) NasPO, + H,0

B) FeS + HCl — 3) FeCl + H,S

I') Na;HPO, + NaOH — 4) Ca(NO;), + CO, + H,0

5) AgCl + Al(NO3)s
3. YcTraHoBUTE COOTBETCTBUE MEXKy Ha3BaHHWEM COCIMHEHUS 1 00111el hopmysoi

TOMOJIOTHYCCKOI'O psAda, K KOTOPOMY OHO IIPHMHAIJICKHUT.

HA3BAHHWE COEJIMHEHU A OBIIIASA ®OPMVYIJIA
A) Oytun 1) CrHzns2
B) nuKIorekcan 2) CyHazn
B) npomnan 3) CyHan
') Gyraguen 4) CrHazn 4
5) CiHon

B 3a0anuu 4 evidepume mpu eepHvix omeema u3 wiecmu. 3anuuiume Imu yu@pol 6
nopsaoKe 803pacmaHusl.

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

6) IeHTaH, ICHTCH-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.)

Yacrs 3
1. HCHOJ’IBSY)I METO DJICKTPOHHOI'O 6aJ1cha, COCTAaBbTC YPAaBHCHUC PCAKIIUU
KMnO4 + H2804 +KI — MHSO4 + |2 +K2804+H20

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. Huco 31eKTpOHOB B HOHE KeJe3a Fe?* paBHO
1) 54 3) 58
2) 28 4) 24
2. BelecTBO € MOJISPHON KOBAIEHTHOM CBS3BIO — 3TO
1) CacCl,
2)F
3) HF
4) CaF,
3. ATOMHYIO KPUCTANTMYECKYIO PEIIETKY UMEET BEIIECTBO
1) ruapokcul Kanus
2) anmas
3) xene3o
4) oxcup yraepona (1)

4. Cpeau metasuioB raaBHou noarpynimsl || rpynmel Hanbosee CuabHBIM
BOCCTAHOBUTEJIEM SIBIISIETCS
62



1) Bapwuii

2) Kanbiuii

3) CtpoHmmii

4) Maruwuii

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

4) Al,O3

6. PazbaBieHHas cepHasi KuciaoTa pearupyer (1o OTJAeIbHOCTH) ¢ BEeLIECTBaMU Habopa
1) Au, P,Os
2) FeS, CuO
3) SiO,, SO,
4) Ag, KHCO;

7. B nenouke npeBpaiieHui
A B
Zn0O — Zn — ZnS0O,
peareHTbl A U b — 3T0 COOTBETCTBEHHO

1) H,, H,SO0,
2) C (xokc), SO;
3) S, Na,SO,
4) MgO, SO,

3
8. BanentHble opOuTaNy Bcex aTOMOB yIiiepoJa UMEIOT SP -THOPUIN3ALIMIO B MOJIEKYJIE
YTIE€BOAOPOAA

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) riMLepuH U IpeneabHas KapOOHOBask KUCIOTa

4) nponmiamMuH ¥ GopMabIETrul

10. Jlnis sTHIeHA U €T0 TOMOJIOTOB XapaKTEPHbI PEaKIun
1) 3amereHus
2) UMKIM3aIUU
3) npucoeMHEeHUS

4) paznoxeHus

11. Crioco06, cMemaronuii paBHOBECUE PEAKITUU
COz(r) + 2803(r) <> CSZ(F) + 402@) - Q
BIIpaBo (—), - 3TO

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

4) OBBIIICHUE JTABJICHUS

12. B notnoM nonnoM ypaBaenuu peakuun AgNO; + K3PO, — ... cymma

KO2(pPUIIUEHTOB paBHA
1)11 3) 15
2) 13 4) 17
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13. DTanans oOpazyeTcs o peakiuu

Kart.

l) C2H4 + HZO —>...

2) C2H2+ HZO —>...

3) C,Hs5 Cl + KOH(p) —...

4) CH;COONa + H,S0,—...

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) cepst (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 BEIIECTBO unmu CMECH
A) men + Bozaa 1) cuia
b) pacturenbHoe macno + Bona 2) pacTtBOp
B) 6emnbrit gpocop 3) 4KCTOE BELIECTBO

') 6pomHas Boma 4) B3BECh



5) amynbcus

6) razoBasi CMeCh

2. YCTaHOBUTE COOTBETCTBUE MCKAY HCXOJAHBIMH BCIICCTBAMHA U IIPOAYKTAMHA peaKHI/IfI.

HMCXO/HBIE BEILIECTBA [TPOJTYKTbI PEAKLINU
A) Ca0 + H;PO, — 1) ZnSO,

B) CrO; + KOH — 2) CaSO; + ZnS

B) ZnO + SO; — 3) Ca(OH), + P,0s

T) CaS + ZnSO, — 4) K,CrO, + H,0

5) Ca 3(POy)2+ H0

3. YcraHoBUTE COOTBETCTBUE MEX/y HA3BaHUEM COEIMHEHUS U 0011en popmyoit

IrOMOJIOTHYCCKOI'O pAda, K KOTOPOMY OHO IIPHUHAIJICKHUT.

HA3BAHHWE COEJIMHEHU A OBIIAS ®OPMVYIJIA
A) 6yTeH 1) CrHznsz
b) anerunen 2) CyH,,
B) Genzon 3) CiHan 2
') nenraguex 4) CoHzn 4
5) CoHon g

B 3a0anuu 4 evidepume mpu eeprvlx omeema u3 uiecmu. 3anuuiume mu yuQppol 6
nopaoKe 603pacmanusl.

4. C BOIOPOJIOM pearupyroT o0a BemiecTBa B Habopax
66



1) 1-xnopmporieH, rekcaH
2) 6yreH-2, 6yteH-1

3) ataH, OyTuH-1

4) 5TUH, IUKIJIOTPOTIaH
5) nponaH, IpoNuH

6) nporneH, OeH3071

5. N3 500r 15%-ro pactBopa xsopuaa HaTpus Beinapuian 100mn Boasl. Kakoii crana
MaccoBas 10Jis (B %) cosin B pacTBope? OTBET aiiTe ¢ TOUHOCTHIO JI0 COTOM.

Yacrts 3

1. Mcnomb3ys METOJ SNIEKTPOHHOTO 6ajlaHca, COCTABhTE YPABHEHUE PEAKIIUH
K,S + K,Cr,07 + H,SO, = S + K,SO, + Cr2(804)3 + H,0

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

2. K 100r 10%-ro pactBopa xmopusa kaneitus qo6asuiu 100r 10%-ro pacTtBopa
Hutpata cepebpa (I). Haitnure maccy ocanka (B rpammax).

Bapuanr 3
Yacrs 1

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

1)4u6
2)2us



3)3u’7
4)4us
2. B cepoyraepone CS, xumudeckas CBsI3b
1) nonHas
2) MeTayu4eckas
3) KOBaJICHTHAsS TIOJISIPHAS

4) KOBaJICHTHAs HEMOJIsIpHAas

3. Kakue u3 npuBeAE€HHBIX YTBEPKICHUN BEPHBI?

A. BemecTBa ¢ MOJIEKYJISIPHON KPUCTAIUTMYECKON PEIIETKON UMEIOT HU3KUE
TeMIEPaTyphl IJIABIECHUS U HU3KYIO AJIEKTPOIPOBOIHOCTb.

B. BemectBa ¢ aTOMHOM KPUCTAUIMYECKON PEIICTKON IIJIACTUYHBI M 00J1aal0T

BBICOKOM 3JIEKTPUYECKON TPOBOAMMOCTBIO.
1) BepHO TOJBKO A
2) BepHO ToJIbKO b
3) BepHBI 00a YTBEpKACHUS
4) o0a yTBEp>KIECHUSI HEBEPHBI
4. Menanb pacTBOpsieTcsl B pa30aBIeHHOM BOAHOM PAacTBOPE KHCIOTHI
1) cepnoit
2) constHOM
3) a3oTHOM
4) bTOpOBOIOPOIHOM
5. Kak Bozopoz, Tak 1 XJI0p B3aUMOJEUCTBYIOT C
1) Bonoi
2) aMMHaKOM

3) TUAPOKCUIOM KaJIbITUS
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4) METaJIMYECKUM KaJlbLILEM
6. Paz0aBneHHas cepHasi KHCIOTa MOXET pEarupoBaTh C Ka)/IbIM U3 JABYX BEIIECTB:
1) cepoit u Maruuem
2) oxcuaoM xene3a (1) u okcugom kpemuus(l1V)
3) TUAPOKCUIOM KA U XJIOPUJIOM KaTHs
4) uutparom Oapus u ruapokcugaom meau(ll)
7. B cxeme npeBpaleHuit
Zn0O — X; — X, — Zn(OH),
BelecTBaMu «X1» U «X2» COOTBETCTBEHHO SIBJISIFOTCS
1) Zn(OH), u ZnCl,
2) Zn(OH), u ZnSO,
3) ZnCl, u ZnSO,
4) ZnCl,u ZnO
8. Ilpu rugparanuu anerusieHa B mpucytcTBun cyibdara prytu (1) obpazyercs
1) sTanon
2) sTaHajb
3) sTaHOBas KUCJIOTA
4) muATUIOBBIN YPUp
9. KakoMmy THIly peakiiuu COOTBETCTBYET YPaBHEHUE
NaOH + HCI = NaCl + H,0
1) obmena
2) coeAMHEHUS
3) paznoxeHus
4) 3aMereHus

10. B cucreme



2802(0 + Oz(r) > 2803(r) + Q

CMCIICHUIO XMMHWYCCKOI'0 PABHOBCCHA B CTOPOHY MCXOJHBIX BCHICCTB 6YI[€T

CIOCOOCTBOBATH
1) ymMeHbITICHUE TeMIIEPaTyPhI
2) yMEHBIIICHUE JaBICHUS
3) yBenuuenue KoHueHTpauuu SO,
4) ymenbliiienue KoHuentpauu SO3
11. CokpalieHHO€ HOHHOE YPABHEHUE
Fe’* + 20H™ = Fe(OH),
COOTBETCTBYET B3aUMOJICHCTBHUIO BEIIICCTB:
1) Fe(NO3); u KOH
2) FeSO, u LIOH
3) Na,S u Fe(NOs),
4) Ba(OH), u FeCl;

12. B kpatkom nonnom ypasuenun peakiuu NaF + AICl; — ... cymma
KO3(PUIIMEeHTOB paBHa

1)3
2)4
3)5
4) 6
13. IIpornanon MOKHO MOMYYUTh U3 MPOIEHA B PE3YJIbTATE PEAKIIMU
1) ruaparanuu
2) TuIpUpOBaAHUS
3) raJIoreHUpOBaHHUS
4) ruaporanoreHUpOBAHUS

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
TOMOJIOTHYECKOTO PsAZla, K KOTOPOMY OHO IMPUHAIIIEKUT

®OPMVJIA BELLIECTBA T'OMOJIOT MYECKHUH PA]
A) C¢Hs—CH,—CH3 1) ankaaveHbl
b) CH;—C(CH3),—CH,—CHj; 2) aJIKaHbI
B) CH,=C=CH—CHj; 3) apeHsl
[') CH3—C =C—CHj 4) ankeHsbl
5) anKuHBI

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

B3aMMO/JICHCTBUS.
NCXO/HBIE BEILIECTBA I[MPOAYKTHBI PEAKIINN
to 1) CaO + H,
A) Ca(OH), — 2) CaO + H,0
B) Ca(OH), + H,S — 3) CaS + H,0O
B) Ca(OH), + SO, — 4) CaSO; + H;
I') Ca(OH), + SO; — 5) CaSO; + H,0

6) CaSO, + H,0

3. YcTaHOBUTE COOTBETCTBHE MEXKIY Ha3BaHUEM COEIMHEHUS U 001en GopmMynoi
TOMOJIOTHYECKOTO PAJA, K KOTOPOMY OHO MPUHAITICHKHUT.

HA3BAHUE COEJUHEHUNA OBILAS ®OPMVIIA



A) OyTeH 1) C Honso

B) rexkcun 2) ChHa,

B) MeTunGenson 3) ChHan 2

I') menTan 4) CoHapn 4
5) CiHan 6

B 3a0anuu 4 evibepume mpu eepHuIX omeema u3 wiecmu. 3anuuwiume Imu yugppol 6

nopaoKe 603pacmanusl.
4. IlpucoenMHSIOT XJIOPOBOOPO] 00a BelIecTBa B HAOopax

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

5. Kakas macca a30THOM KUCIOTHI coaepkutcs B 171 e€ 20%-Horo pactBopa ¢
IUIOTHOCTBIO 1,05T/Mn? 3anuInuTe 9YuciIo ¢ TOYHOCTBIO IO ICIBIX.

Yacre 3

1. Ucnionn3yst METOM 3IEKTPOHHOTO OajaHca, COCTaBbTE YPaBHEHUE PEAKIIUU
Kl + H,SO,4 + K,Cr,07 — 1 + Cry(SOy)3 + K;SO4+H,0

Onpenenure OKUCIUTENb U BOCCTAHOBUTEb.

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

Bapuanr 4

Yacts 1

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

YBECIUYHUBACTCS
72



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

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

OTHOCATCSA K KJIaccy
1) ciupToB
2) kapOOHOBBIX 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 ¢ BOAOPOJAOM, KUCIOPOJIOM U

XJIOPOBOAOPOJOM, UMEET (HOPMYITY
1) C,H,
2) C,Hg
3) NaNO;
4) K,0



6. PactBop xsopua xenesa (l1) pearupyer ¢ kaxxJIpIM U3 ABYX BEILECTB:
1) HCl u H,SiO3
2) H,0 u Cu(OH),
3) O, u HNO;
4) NaOH u AgNO;
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 ¥ KapOOHOBBIX KHCIIOT
2) anbAETrUI0B U POCTHIX 3(PUPOB
3) aMMHOKHUCIIOT M CJIOKHBIX 3(HUPOB
4) >KUPOB U CIIUPTOB
9. B cxeme npeBpallleHHi
H.O HCI
CH,— X; — X,
BEILICCTBOM «Xo» SIBJISICTCS
1) sTananb
2) 1,2-3tanauon
3) meTuaneTar
4) xJopa3TaH

10. [Ina cmelienust paBHOBECHSI BIPaBO

2CO0+0,=2C0,+Q

74



HE00XO0IMMO

1) ymenbmnTh KOHUEHTpanuw CO
2) yMeHBITUTH KoHIIeHTparmio O,
3) IOHU3HTH JaBJICHHE

4) MOHU3UTH TEMIIEPATYPy

11. Uousr Cl oOpa3syroTcst mpu JUCCOITUAIIH
1) KCIO3
2) KCI
3) C,H:Cl
4) NaClO,

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

1) Cr*
2) Al°
3)0?
4) Ccr°
13. IlpeBpailieHue TEHTaHA B MEHTEH OTHOCUTCS K PEAKLINU
1) monumepuzanuu
2) nerupupoBaHus
3) neruagpartanuu
4) uzomepuszanuu

14. ITpu pabote ¢ XJIOpOM COOIOAAIOT CHEIMaTbHbIE MEPhI 0€30I1aCHOCTH, IOTOMY UYTO
OH

1) neryd



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

Yacrtb 2

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

HA3BAHUE KIJIIACC OPTAHUYECKUX
COEJIMHEHUA BEILIECTB
A) ananuH 1) ciupTsl
b) 6enzon 2) aMUHOKHUCJIOTBI
B) stundopmuar 3) dbenombI
') aTanon 4) cnoxxHbie d3GUPHI

5) apoMaTU4YeCKUE yriIeBOA0POIbI

2. YCcTaHOBUTE COOTBETCTBUE MEXKTY (DOPMYJION COSTMHEHUS U 3HAUCHUEM CTEIICHU
OKHUCJIEHUS a30Ta B HEM.

®OPMYJIA COEJIMHEHNSA CTEIEHb OKUCJIEHUST A30TA
A) N,O 1)+5
B) N,Os 2) + 4
B) KNO, 3)+1
) NO, 4) +3
5) -1

3. YcTaHOBUTE COOTBETCTBHE MEXKIY Ha3BaHUEM COEIMHEHUS U 001en GopmMynoi
TOMOJIOTHYECKOTO PsAZa, K KOTOPOMY OHO MPUHAJIEKHUT.
HA3BAHUE COEJJMHEHU OBLIAS POPMYVIIA
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A) eHTUH 1) CiHans2

B) nponan 2) CyHazn

B) metunnponan 3) CiHan

') rekcen 4) CyHap 4
5) CiHan 6

B 3a0anuu 4 evibepume mpu @epHulx omeema u3 wiecmu. 3anuuiume ImMu yuQPpol 6
nopsaoKe 803pacmaHu.

4. Ilpucoeaunstor OpoM 00a BellecTBa B Habopax
1) 6yten, Oyramuen-1,3
2) uukiI00yTaH, MeHTaH
3) OyraH, 1-xJoprieHTaH
4) TeTpabpoMdTaH, MPOITUH
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.

YacrTn3
1. Ucnionn3yst METOM 3IEKTPOHHOTO OajaHca, COCTaBbTE YPaBHEHUE PEAKIIUU
FeCl, + HCI + K,Cr,0; — FeCl; + CrCl; +KCI + H,O

OHpC}ICJ’II/ITe OKHUCIIUTCIb U BOCCTAHOBUTCIIb.

2. Onpexnennute MaccoBYIO 1010 (B %) CONSIHON KUCIOTHI B pacTBope Maccoii 200r,
€CJIM B HEM pacTBOPAETCS METAIUIMYECKUN aIFOMUHUI Maccol 3r, coaepxkammii 10%
MHEPTHBIX MPUMECEH.

Kirou k oTBeTam

Bapuanr 1



Yacre 1

CoNoR~LNE
NNRNBERRNWNN 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

DJIEMEHTHI OTBETA
(momyckarotcst uHble GOPMYJIUPOBKU OTBETA,

HEC UCKaXarmuc €ro CMBICJ'Ia)

baner

1) CocraBieH 3JIeKTPOHHBIN OaTaHC:
2 | Mn*" + 58 — Mn"

5]21m-28 -1

2) PaccraBienbl K03G(OUIIMEHTH B ypaBHEHUH PEAKIIUU:

2KMnO, + 8H,S0O, + 10KI = 2MnSO, + 5, + 6K,SO, + 8H,0
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3) VYkazaHo, 4To Mo/ B cTeneHn OKUCIeHus —1 (Mau Hoaua Kamus 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 NMpaBUILHBIN U TTOJHBINA, BKIIOUAET BCE HA3BAaHHBIE BHIIIE 3
DJIEMEHTHI
B oTBeTe momyieHa ommoOKa TOJIBKO B OJJHOM M3 3JICMCHTOB 2
B oTBeTe nomyIeHbl OmMOKH B IBYX DJIEMEHTaX 1
Bce aneMenThI 0TBEeTa 3amucaHbl HEBEPHO 0
Maxcumanvniii 6aun 3
2. ConeprkaHue BEPHOTO OTBETA M YKa3aHMsI 0 OTICHUBAHUIO
DJeMEeHThI OTBETA
(momyckaroTcst uHbIe (POPMYIUPOBKU OTBETA, babr

HC UCKaXaromuc cro CMBICJ'Ia)

1) CocraBieHO ypaBHEHHE PEAKIIHH:
4FeS + 70, = 2Fe,05 + 450,17

2) PaccunTaHbl Macca M KOJUYECTBO BEIIECTBA YHUCTOIO CYIbhuaa
xenesa (I1):
m(FeS) = 5,61 - 0,8 = 4,488 kr

n(FeS) = 4488 / 88 =51 mounb

3) OmnpezeneHo KOJUYECTBO BEIIECTBA r'asa:
n(SO,) = n(FeS) = 51 momb

4) PaccuuTaH o0beM rasa:
V(SO,)=51-224=11422n




OtBeT HpaBI/IHLHHﬁ )41 HOHHBIﬁ, BKJIFOYAaC€T BCC HA3BAHHBIC BHIIIC
OJICMCHTEI

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

B otBete AOITYIICHBI OINOKH B ABYX 3JICMCHTAaXx

B otBete AOITYIICHA omunOKa B IICPBOM JJICMCHTC, KOTOpas IMOBJICKIIA
OIMOKHU B MOCJICAYIOIIUX 3JICMCHTAX

Bce aneMenTh 0TBETa 3alIMCaHbl HCBCPHO

Maxcumanvrnviu 6aun

Bapuanr 2

Yacre 1

CoNoOaRrWDdE
WRPRNNONNEFENDWN

=
©
w

11.3
12.4
13.2
14.1
Yactp 2

4532
5412
2353
246
18,75
Yacrtp 3

O E

1. CopeprkaHrie BEpHOTO OTBETA U YKAa3aHUSI IO OLICHUBAHUIO
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DJIeMEHThI OTBETA
(momryckaroTcst mHbIe (POPMYITUPOBKH OTBETA,

HE MCKa)KaIOIIHe ero CMBICTIA)

bamel

1) CocTaBiieH 3JIEKTPOHHBIN OajIaHC:
2 | cr®+3e —Cr®

3|s?-28—¢°

2) Paccraiienbl kK03¢GOUIIMEHTH B ypaBHEHUH PEAKIINU:

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

3) VYkazaHo, 4yTO cepa B CTENEHU OKUCICHUS —2 (WK CEPOBOJOPO/I 32
CYET CEPhl B CTENEHU OKUCIICHUS —2) SIBJISIETCS BOCCTAHOBUTEJIEM, a
XPOM B CTENEHU OKUCIICHUS +6 (MiIu OMXpoMat Kajius 3a CueT Xpoma B
CTETICHHU OKUCJIEHUS +6) — OKUCIUTEIIEM.

OTBET NMpaBUJIbHBIA U TIOJIHBIN, BKJIOYAET BCE HA3BAHHBIC BBIIIE
3JIEMEHTHI

B otBeTe gomymieHa onmmoKa TOJILKO B OJTHOM U3 DJIEMEHTOB

B oTBeTe gomyieHbl OMKUOKH B IBYX DJIEMEHTaX

Bce sneMeHThI OTBETA 3alIMCaHbI HCBCPHO

Maxcumanouwiii 6aun

2. ConeprkaHue BEPHOTO OTBETA U YKa3aHUsI 0 OI[CHUBAHUIO

DJIeMEeHThI OTBETA
(momyckaroTcs uHbIe (POPMYIUPOBKH OTBETA,

HC MCKaXXaroliue €ro CMI)ICJ'Ia)

bannsr

1) CocraBiieHO ypaBHEHHE PEAKIIHH:




C&CIZ + 2AgN03 = C&(NOg)z + 2AgCLl

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

n(CaCl,)=10/111 = 0,09 monb
m(AgNO3)=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) PaccunTaHa 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, BKJIIOYAaCT BCC HA3BAHHBIC BLIIIC
DJICMCHTHI

B otBeTe gomyieHbl OMMOKN TOIBKO BO 2-M, WIH 3-M, UK 4-M
DJIEMEHTE

B otBeTe gomyieHbl OmMMUOKH B IBYX DJIEMEHTaX

B oTBete nomyiena ommbka B mepBOM AJIEMEHTE, KOTOpas TOBJICKIIA
OIIMOKH B MOCIEAYIOUINX IEMEHTax

Bce anneMenThI 0TBeTa 3alMCaHbl HCBCPHO

Maxcumanvuviii 6ann

Bapmuanr 3

Yacte 1
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CoNoGaRwWNE
PNNWRARWRE WW

14.2
Yacrtb 2

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

1. ConeprkaHuie BEpHOTO OTBETA U YKa3aHUS IO OLICHUBAHUIO

DJIEMEHTHI OTBETA
(momyckarotcst uHble GOPMYJIUPOBKU OTBETA,

HEC UCKaXarmuc €ro CMBICJ'Ia)

baner

1) CocraBieH 3JIeKTPOHHBIN OaTaHC:
2 | cr*+3e —Cr®

3|2 -2e—1°

2) PaccraBienbl K03G(OUIIMEHTH B ypaBHEHUH PEAKIIUU:

6Kl + 7H,SO, + K,Cr,0O; = 3l, + Crz(SO4)3 + 4K,S0O, + 7H,0




3) VYxkazaHo, 4yTO WO/ B CTETICHU OKUCICHHS —1 (MIu HOau Kaaus 3a
CYeT HoJa B CTCTIICHU OKUCIICHHS —1) SIBJIICTCS BOCCTAHOBHTEJIEM, &
XpOM B CTEIICHU OKUCJICHUS +6 (MM OMXpoMaT KajIus 3a CYET Xpoma B
CTETICHU OKHUCJICHUS +6) — OKHCITUTEIEM.

OTBeT NMpaBUILHBIN U TTOJHBINA, BKIIOUAET BCE HA3BAaHHBIE BHIIIE 3

DJIEMEHTHI

B oTBeTe momyiieHa ommOKa TOJIBKO B OJJHOM M3 3JICMCHTOB 2

B oTBeTe nomyIeHbl OmMOKH B IBYX DJIEMEHTaX 1

Bce anemMenThI 0TBEeTa 3amucaHbl HEBEPHO 0
Maxcumanvniii 6aun 3

2. ConeprkaHue BEPHOTO OTBETA M YKa3aHMsI 0 OTICHUBAHUIO

DJIEMEHTHI OTBETA
(momyckatrotcst uHble GOPMYJIUPOBKU OTBETA, bannbl

HC NCKAXXAIOMHNC Cro CMBICJ'Ia)

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

2) PaccunTaHbl KOJUYECTBO BEIIECTBA XJIOPHIAa aMMOHUS, Macca U

KOJIMYECTBO BCIICCTBA YUCTOI'O FI/II[pOKCI/II[a KaJIbIIUA:
n(NH,CI) = 32,1 /53,5 = 0,6 momb

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

3) YkazaHo BeIIeCTBO, KOTOPOE HaXOIUTCS B H30BITKE:
Ca(OH), — ruapokcu Kanbius (WA BEIIECTBO, KOTOPOE pearupyeT

nosHocThI0 — NH4Cl)
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4) Bblunciien o0beM rasa:
n(NHs) = n(NH4CI) = 0,6 momn

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

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

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

B otBeTe AOITYIICHBI OIIMOKY B ABYX 3JICMCHTAX

B oTBeTe nomymieHa ommoKa B IEPBOM JIEMEHTE, KOTOPAsl IOBJIEKIIA
OIIMOKH B MOCTEAYIOIINX IEMEHTAX

Bce aneMenTsI 0TBeTa 3aliCcaHbl HCBCPHO

Maxcumanvroiu oann

Bapuanr 4

Yacre 1
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11.2
12.2
13.2
14.2
Yactb 2

1. 2541
2. 1435
3.3112
4. 156




5. 73,45
Yacte 3

1. CopeprkaHuie BEpHOTO OTBETA U YKAa3aHUSI IO OLICHUBAHUIO

DJIeMEeHThI OTBETA
(momryckaroTcst mHbIe (POPMYITUPOBKH OTBETA, Basuiel

HC UCKAXXAIOMHNC Cro CMI)ICJ'Ia)

1) CocraBiieH 3JIeKTPOHHBIN OaaHC:
2| 1] crf+3—cr®

6|3 | Fe?-1e— Fe®

2) Paccraiienbl K03 (OULHEHTH B yPaBHEHUH PEAKIIUU:

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

3) VYkazaHo, 4TO KeJIe30 B CTENEHU OKUCIICHHS +2 (WM XJIOPH]T Keje3a
(I1) 3a cuer kene3a B CTENEHU OKMCICHUS +2) SIBISETCS
BOCCTAHOBUTEJIEM, @ XPOM B CTENIEHU OKUCIICHUS +6 (v Ouxpomar
KaJIAS 32 CUET XpOMa B CTEIICHU OKUCICHUS +6) — OKUCITUTEIEM.

OTBET NMpaBUJIBHBIA U TIOJIHBIN, BKJIIOYAET BCE HA3BAHHBIC BBIIIE 3

DJIEMEHTEHI

B otBeTe pomyiieHa ommoKa TOJIbKO B OJJHOM U3 3JIEMEHTOB 2

B oTBeTe momyieHs OMMOKY B ABYX AJIEMEHTaX 1

Bce sneMenThl 0TBeTa 3aMcalbl HEBEPHO 0
Maxcumanvuolil 6ann 3

2. Coz:ep;xaHHe BCPHOI'0 OTBCTA U YKa3aHUA 110 OLCHUBAHHUIO

DJIeMEHThI OTBETA
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(momyckaroTcsi uHbIe (POPMYIUPOBKU OTBETA, banb

HE MCKa)KaIOIIHe €ro CMBICTIA)

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

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

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

3) BbrumciieHbl KOJIMUECTBO BEIECTBA M Macca YMCTON COISTHOU

KHCJIOTHI:
n(HCl)=3-0,1 =0,3 monb

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

4) OmpeneneHa MaccoBast JA0JIS COJISTHON KHUCJIOThI B pacTBOpE:
W(NH3) = 10,95 /200 - 100% = 5,475%

OTBET NpaBUJIBHBIN U TIOJHBIN, BKIIOYAET BCE HA3BAHHBIE BHIIIEC 4
DJICMEHTHI
B otBeTe gomyieHbl OMMOKN TOIBKO BO 2-M, WIH 3-M, UK 4-M 3
DJIEMEHTE
B otBeTe gomyiieHbl OmMMOKH B IBYX DJIEMEHTaX 2
B oTBete nomyiena ommbka B mepBOM AJIEMEHTE, KOTOPasi TOBJICKIIA 1

OIIMOKH B MOCTEAYIONTUX JIEMEHTaX

Bce sneMeHnThI 0TBeTa 3anMcaHbl HEBEPHO 0

Maxcumanvuviii 6ann 4
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