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1. MMacnopt (oHaa OLIEHOYHBIX CPECTB.

B pesynbrare OocBOeHMS Y4ye€OHON AMCHUIUIMHBI XUMHU CTYIEHT JOJIKEH
obnmagate mpeaycMmoTpeHHbiMEH — DPI'OC mo cmemmambHoctn CIIO  23.02.01
«Opranu3zaiys nepeBo30K U YIPaBJICHUE HA TpaHCIOPTE (IO BUAAM)» CIEAYIONIUMU
YMEHUSMH, 3HAaHUSIMH, KOTOpbIEe (POPMUPYIOT TMTPOPECCHOHATBHYIO KOMITETEHITUIO, U
OOILIMMU KOMITETEHIIUSMH:

V1. HazpiBaThb H3yYE€HHbIE BEIIECTBA IO TPUBHAIBHOW WM MEXIyHAPOIHOM
HOMEHKJIAType.

V2. OHpeI[eJ'IHTB BAaJICHTHOCTb M CTCIICHBb OKMCJIICHHA XHMMHWYCCKUX 3JICMCHTOB, THII
XUMHUYECKOM CBS3H B COCAMHCHUAX, 3apsaa MOHA, THII KpHCT&HHH‘-ICCKOﬁ PCLICTKMH,
XapakKTep CpCAbl B BOOAHBIX PAaCTBOPAX, OKUCIUTCIIb U BOCCTAHOBUTCIIb, HAIIPABJICHHUC
CMCIICHUS PAaBHOBCCHA 11O BIIMAHHUCM PA3JIMYHBIX CI)aKTOpOB, HU30MCPBI U T'OMOJIOTH,
MPUHAJIC)KHOCTh BCHICCTB K PAa3HBIM KiIaCCaM OPIraHUMYCCKUX WM HCOPIaHUMYCCKUX
COCHHHGHHﬁ, THIIBI peaKuHﬁ B HGOpFaHH‘IGCKOﬁ n OpFﬂHH‘-IGCKOfI XUMUH.

V3. XapakTepu3oBaTh 3JIEMEHTHI O IMOJOKEHUIO B MEPUOJMYECKON CHUCTEME XHM.
snemenTtoB J[.M. Menzaeneea; oOmuMe CBOMCTBA METAJNIOB, HEMETAJJIOB
HEOPTaHWYECKUX U OPTaHUYECKUX COEAUHEHHM; CTPOCHUE U CBOMCTBA OPraHUYECKUX
COCUHCHMM.

3HaTh:

BajKHelIIMe XUMHYECKHEe MNOHATHSA: BEIICCTBO, XHUMHUUYECKUM DJIEMEHT,
aToM, MOJIEKYJia, Macca aTOMOB W MOJIEKYJ, WOH, paJWKall, ajIOTPOIIHS,
HYKJIHJIbl M HM30TOIBI, aTOMHBIC S-, P-, d-opOuTanu, XMMHYECKas CBS3b,
AIEKTPOOTPUILIATEIHLHOCTh, BaJIGHTHOCTh, CTETICHb OKUCIICHUS], TUOpUIU3AIUs
opOuTael, MpOCTPaHCTBEHHOE CTPOSHHUE MOJIEKYJ, MOJb, MOJIIpHAs Macca,
MOJISIDHBIM 00BEM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHMSI, KOMIUIEKCHBIE COEIMHEHHUs, JUCIEPCHBIC
CHUCTEMBbI, HMCTHHHBIE  PACTBOPBI, DJEKTPOJUTHYECKAs  JIHUCCOILMAIINS,
KMCJIOTHO-OCHOBHBIE PEAKIIMU B BOJHBIX PacTBOpax, FMAPOJIU3, OKUCICHUE U
BOCCTAHOBJICHUE, DJICKTPOJIU3, CKOPOCTh XHMHYECKON pEeaKInH, MEXaHU3M
peaknuu, Karajau3, TemIoBOM »d(QexT peakiuu, OSHTAIBIUSA, TEIIoTa
o0pa3oBaHus, PHTPOIHUS, XUMUUYECKOE PABHOBECHE, KOHCTAHTA PaBHOBECHS,
YTIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS T'PYIINa, TOMOJIOTHS, CTPYKTypHas U
MIPOCTPAHCTBEHHAS HW30MEpUs,, HHAYKTUBHBIA M ME30MEpPHBIH 3P (DEKTHI,
aneKTpoduil, HyKJIeo(us, OCHOBHbIC THUIBI PEaKIMid B HEOPraHUYECKON U
OpPraHUYECKON XMMUHU;

OCHOBHbI€ 3aKOHbI XMMHMH: 3aKOH COXPAaHECHHMS MacCChl BEILECTB, 3aKOH
MOCTOSIHCTBA COCTaBa BewlecTs, [lepuonnueckuin 3axkon .M. Menneneesa,
3akoH ['ecca, 3aKkoH ABOTajapo;

OCHOBHbI€ TeOPUM XHMMHMHM; CTPOCHHUS aToMa, XUMHYECKOM CBS3H,
BJIEKTPOJIUTUYECKON JUCCOLMAILAM, COJIEH KHUCIOT U OCHOBAHWM, CTPOCHHUS
OpPraHMYECKUX M HEOPTaHWYECKHWX COCAUHEHUN (BKJIIOUYAs CTEPEOXMMHUIO),
XUMHUYECKYI0 KUHETUKY U XUMHUYECKYIO TEPMOJIUHAMUKY;

KJIACCU(PUKANUI0O W HOMEHKJIATYPY HEOPraHUYECKUX U OPTraHHYEeCKUX
COCIUHECHUM,

Baj)KHeHIIIHEe BellecTBA M MaTePHUAJIbl: BOKHEUIINE METAIUIBI U CIUIABBI;
CepHasi, COJsHas, a30THAI M YKCYCHas KHCIOTHI; OJaropojHbie Tas3bl,
BOJIOPOJ, KUCJIOPO/I, TaJIOTE€HBI, IIEJIOYHbIE METAIIbI; OCHOBHBIE, KUCIOTHbIC
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U aM(]OTepHbIE OKCUABl M THIPOKCHIIBI, IIEJIOYH, YTICKUCIBIA U YrapHBIA
ra3bl, CEpHUCTHIN T'a3, aMMHAaK, BOJIa, IPUPOJIHBIN ra3, MEeTaH, 3TaH, STHIIEH,
alleTUJICH, XJOPHUI HAaTpHsl, KapOOHAT U TUAPOKApOOHAT HATpHs, KapOOHAT U
docdar kanpuus, 6€H30J, METAHOJ U 3TAHOJ, CIIOKHBIE 3(PHUPBI, KUPHI, MbLIA,
MoOHOcaxapuabl  (TJI0KO3a), Jucaxapuibl  (caxaposa), MoJucaxapubl
(KpaxMan ¥ [EeJUTI0J03a), aHWIMH, aMUHOKHCIIOTHI, OCTTKH, NCKYCCTBEHHBIE U
CUHTETUYCCKUE BOJIOKHA, KAyIyKH, MIaCTMACCHI;

BIIMSTHUE XUMUYECKUX BEIIECTB HA OPTaHU3MBl;
O0e3omacHoe oOpalleHHMe C TOPIOYMMHU M TOKCHYHBIMU BEIIECTBAMU U
71a00paTOPHBIM 000PYIOBAHUEM;
NPUIOTOBJIEHUSI PACTBOPOB 33/J1aHHON KOHIEHTpAallMd B OBITY M Ha
IIPOM3BOJICTBE;
KPUTHYECKH OLIEHUBATh  JOCTOBEPHOCTh
MOCTYMNAIOMICH U3 Pa3HbIX UCTOYHHKOB

poJib XMMHM B €CTECTBO3ZHAHHMU, CC CBA3b C JAPYIrMMH CCTCCTBCHHBLIMHU
HayKaMH, 3HAYCHHUC B ) KU3HHU COBPCMCHHOT'O O6IIICCTB3;

XUMHUYECKON uH(pOpMaIu,

NPUPOJAHbIe HCTOYHUKH YTIIEBOJIOPOJIOB U CIIOCOOBI UX MEPEPaOOTKY;

®dopMoil aTTecTalyy 1Mo y4eOHON TUCHUIUIMHE SBIISETCA

b depeHIMPOBAHHON 3aUET.

2. Pe3yabTarhbl 0CBOCHHS Y4e0HOM JUCUUILIMHBI, OJIeKalMe POBEPKe:

2.1.B PE3YJIbTATC aTTCCTAllUU 110 y‘l€6HOI>'I JUCHUILIMHC OCYILICCTBIIACTCA

KOMIIJIEKCHASI TPOBEPKA CIEAYIOMINX YMEHUW U 3HAHUH, a TAKKE TUHAMUKA

dhopMupoBaHUS OOITUX KOMITCTCHITUI

Taomuma 1.1

PesynbTaTsl 00y4eHusi: yMeHUs,

IToka3aTeau OeHKH

®opma KOHTPOJIA U

3HAHMSA ¥ 001IHE KOMIIEeTEHI[U U pe3yJbTara OLleHUBAHMS

YmMmers:

VYV 1. Ha3biBaTh: U3yUYCHHbIC BellleCTBA | BrinosiHEHUE, onpeaesieHue, CaMocrosTenbpHas

10 TPUBHAIBHON WM MEXIYHAPOIHOW | BBIIEIICHHUE, PELICHHUE, pabora,
HOMEHKJIaType. MOJTy4YEHHUE. nuddepeHIpoBaHHbIC

KapTOYKH, TECTOBBIN
KOHTPOJIb

VY 2. Onpenensitb: BAJIGHTHOCTb U
CTEIeHb OKUCIICHUS! XUMHUECKUX
AIIEMEHTOB, TUTT XUMHUYECKOW CBSI3U B
COeMHEHUSX, 3aps]] HOHA,
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAJUIMYECKOU

Ob6ocHoBanue, GHopMUPOBaAHHUE,
BBINOJIHEHUE, PEIICHHUE,
OIIpeIeTICHNS, JOKa3aTeIbCTBA

JuddepenumpoBantbie
KapTOYKH, TECTOBBIN
KOHTPOJIb, TPaKTHYECKAsT
pa0ora,
CcaMOCTOsITeNIbHAs paboTa




PELIETKHU, XapaKTep CpeAbl B BOJHBIX
pacTBOpax, OKUCIHTENb U
BOCCTAHOBHUTEIIb, HAIIPABJIICHUE
CMEILEHUS PABHOBECHUS IOl BIUSHUEM
pa3nu4HbIX (PaKTOPOB, U30MEPHI U
TOMOJIOTH, ITPUHAIEKHOCTD BELLIECTB
K pa3HbIM KJIACCAaM HEOPTaHUYECKUX U
OpPraHUYECKUX COCAMHEHUN; XapaKkTep
B3aUMHOT'O BIIMSHHS AaTOMOB B
MOJIEKYJIaX, TUIIBI PEaKLIU B
HEOPraHUYECKOW U OpPraHuYeCKON
XUMHH.

VY 3. Xapakrepu3oBarhb: S-, p-, d-
3JIEMEHTBHI 110 MX MOJI0KCHUIO B
ITepuonuueckou cucreme J1.1.
Menpeneena; oOmMe XUMHYECKHE
CBOMCTBA METAJIJIOB, HEMETAJJIOB,
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX U
OpPraHUYECKUX COCIMHEHUI; CTPOCHUE
Y CBOMCTBA OPraHUYECKUX
COeMHEHMH (YTIIeBOOPOIOB,
CIUPTOB, PEHOJIOB, AJIbJICTHIOB,
KETOHOB, KApOOHOBBIX KUCIIOT,
aMHHOB, aMUHOKHUCJIOT U yTJIEBOJIOB).

BeimonHenue, coznanue,
(dbopMynmpoBanue, 000CHOBaHUE,
pelieHue.

HuddepennmpoBannbie
KapTOYKH,
CaMOCTOSITEIIbHAS
paboTa, KOHTPOJIbHAs
pabora.

VYV 4. O0bsCHATB: 3aBUCUMOCTh
CBOMCTB XMMHUYECKOT'O JIEMEHTA U
00pa30BaHHBIX UM BEIIECTB OT
nosoxeHnus B [lepnoanaeckoi
cucteme J[.11. Menneneena;
3aBUCUMOCTh CBOMCTB
HEOPraHUYECKHUX BEIIECTB OT UX
cocrasa u crpoenus. IIpupony
XUMHUYECKOH CBSI3U (MOHHOM
KOBAJICHTHOM, METAINTMYECKOU 1
BOJIOPOAHOM ), 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEAKIIUN OT Pa3InIHbIX
(haKTOpOB, M TIOJIO)KEHHE XUMHUIECKOTO
paBHOBECHSI OT Pa3IUYHBIX (PAKTOPOB,
PEaKIMOHHON CIIOCOOHOCTH
OpPTraHUYECKUX COCTUHEHUM OT
CTPOEHHUS UX MOJIEKYJL.

HaxoxnaeHue, T0Ka3aTelbCTBO,
OIpeIeTICHUE, PEIICHHE.

TecToBBIl KOHTPOIIB,
IpakTH4eckas pabora,
CaMOCTOSITENIbHAS
pabora.

V 5. BLINOJIHATH XUMHYECKHI
JIKCIIEPUMEHT: IO PACIIO3HABAHUIO
BOXHEUIIMX HEOPTAHUYECKUX U
OPraHNYEeCKUX COCTUHECHUI;
MOJYYEHUIO KOHKPETHBIX BEIIECTB,
OTHOCSIIIMXCS K U3YYEHHBIM KJlaccaM
COCIUHCHMI.

I[OKBS&TCJ'IBCTB&, OIIPECACIICHUC,
PEIICHUE, BBIITIOJIHCHHC,
ACMOHCTpanusl, IMOJIy4CHHUC,
MU3TOTOBJICHUC.

[TpakTuyeckas pabora,
CaMOCTOSTENIbHASI
paboTta, TeCTOBBII
KOHTPOJTb.




VY 6. OcymecTBJsITH
CaMOCTOSTEIIbHBIN MOUCK XUMHYECKON
nH(OPMAIIUU C UCTIOIB30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAy4IHO-
MOMYJISIPHBIX W3/IaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHera); UCTIONB30BATD
KOMITBIOTEPHBIE TEXHOJIOTUU AJIsI
00paboOTKH M Mepe1adyil XUMHIECKOM
nH(OpMAIIUY U €€ MPEJACTABICHUS B
pa3iauyuHbIX (hopmMax.

Haxoxnenue, onpenenenue,
JI0Ka3aTelIbCTBa, pElIeCHHE,
BBLIIIOJIHEHHE, CO3JaHHE.

CamocrosTenpHas
pabota, mpakTu4ecKas
pabora.

VYV 7. Pemiathb: pacueTHBIE 3a]1a4U 10
XUMHUYECKUM (hopmynam u

Brmonaenune, co3manue,
MOJIy4eHUE, HaXOXKACHUE,

Pemenne pacueTHbIx
3ajiay, MpaKTHYECcKas

ypaBHEHHUSAM; HPOBOAMTh: pacueTsl o | PEIICHAC. pabora,

XUMHYECKHM (hOpMYIIaM U A epeHIIpOBaHHbIE
. KAPTOUKH.

YpaBHEHMSAM PeaKiyil.

V 8. CBA3BIBATD: U3yUEHHEII JloKa3aTenbCTBO, ONpeIe/eHHUE, CamocTosTebHas

MaTepHa co CBOEH
npodeccCHoHaANBEHOM e TENbHOCTBIO.

HaXoXKJcHHE, 000CHOBAHUE.

pabota, mpakTHuuecKas
palora.

VY 9. Ucnoab30BaTh NpuoOOpPeTEHHbIE
3HAHHMS U YMEHHS B IPAKTHYECKOH
AeATeIbHOCTH U IOBCEIHEBHOM
JKM3HU.

HaxoxxaeHue, BHIIOJTHEHHUE,
¢dbopMynpoBaHue,
JI0Ka3aTeNbCTBO, PELICHHUE,
MOJTy4eHHE.

[TpakTryeckas pabora,
CaMOCTOSATEIIbHAS
palora.

3HATh:

31.
BKHEHIINE XMMHYECKNE IOHATHS,

@opMynMpOBaHUE, HAXOXKICHUE,
BBIIIOJIHCHUE, [10JIy4EHUE,

TecToBBIN KOHTPOIIB,
g epeHIMpOBaHHbIC




TCOPHUU 1 3aKOHBI XUMUHU.

pelIeHue.

KapTOUYKH, TPAKTHYCCKAS
pabora.

32.

KJIacCCU(PUKALMIO 1 HOMEHKJIATYPy
HEOPraHUYECKUX U OPTaHUYECKUX
COCITMHECHHI,

BrinosineHue, onpeaeneHue,
BBIJICJICHHUE, PELICHHUE,
MOJTy4YEHHUE.

CamocrosiTenbHast
pabora,

g epeHIIMpOBaHHbIC
KapTOYKH, TECTOBBIN
KOHTPOJITb

33.
BaKHEHILINE BELIECTBA U MaTEpUaJIbI

Ornpenernenue, BbIJICICHHE,
JICMOHCTPAILIHS, BBITIOJTHCHHE,
CO3/IaHHE, PEIICHHE.

JuddepennupoBanHbie
KapTOYKH, TECTOBBIN
KOHTPOJIb,
CaMOCTOSITEIIbHAS
KapTOUKa, MIpaKTHIECKast
pabora.

34.

6e3omacHoe oOpaleHue ¢ TOPIOYNMHA U
TOKCHYHBIMH BEIIECTBAMU H
1a00paTOpPHBIM 000PYIOBaHHUEM;

Brinenenue, neMoHcTpanus,
ompeJiesieHue, pelieHue,
MOJIy4YeHHe.

[TpakTyeckas padora,
CaMOCTOSITeNIbHAS
pabora,

35.
IIPUTOTOBJIEHUS PACTBOPOB 33IaHHOMN
KOHIIEHTpALUH B OBITY U Ha

Brinenenue, neMoHcTpanus,
ompeeseHue, pelieHue,
MOJTy4YeHUE.

TecToBbIN KOHTPOJIB,
nuddepeHIMpOBaHHBIN
KOHTPOJIb, TPAKTHICCKAS
pabora.

MIPOU3BOJICTBE
36. Jloxa3aTenbCcTBO, BBIACICHUES, CamocTosTebHas
KpPUTHYCCKH OLICHUBATh OIIpCACIICHUC, HAXOKICHHUC, pa60Ta.
JIOCTOBEPHOCTh XUMHYECKOU o0ocHOBaHHE.

nH(pOpMaIIH, TOCTYTAOIEH U3

Pa3HBIX UCTOYHUKOB

37. Brinenenue, onpeaenenue, CamocTosTenpHas
pOJIb XUMHUU B €CTECTBO3HAHUH, €€ HaxokAeHne, 000CHOBAHUE. paborTa.

CBA3b C APYT'UMH CCTCCTBCHHBIMU
HayKaMH, 3HAYCHHUE B JKU3HU
COBPECMCHHOT'O O6H_ICCTBa;

38.

IMPpUPOAHBIC HCTOYHUKU
YTJIEBOJOPOIOB M CIIOCOOBI X
nepepaboTKH;

BLIHOJ'IHCHI/IC, ACMOHCTpanus,

BBIJICJIICHUC, TTOJTYUCHUC, PCIICHUC.

Pemienue pacueTHbIx
3a/1a4, TECTOBBIN
KOHTPOJIb,
nuddepeHIpoBaHHbIC
KapTOUYKH, TPAKTHUECKAS
pabora.

3. OueHka ocBOeHHs Y4eOHOM IMCUMIINHBI:

OCHOBHOM 11€JIbIO OIIEHKH OCBOCHUS YUCOHOM AUCITUTIIIMHBI SIBJIIETCS OIICHKA
OCBOEHHBIX YMEHHUI U YCBOCHHBIX 3HAHUM.




Tectbl, mpoBepoUHbIe paOOTHI, OLICHUBAIOTCS 10 MATHOATUIHHOM IIKAJIE:

«5» - mpaBUILHO BEITIOJIHEHO 95 — 100% 3ananuii;

«4y» - mpaBUILHO BEINIOIHEHO 80 — 94% 3ananuii;

«3» - mpaBUILHO BINIOJIHEHO 70 — 79% 3ananuii;

«2» - IpaBUJIBLHO BBINOJIHEHO MeHee 70% 3amanuii.

AudpepenunpoBannbiil 3aueT B popme Tecra.

KoHTpoJib 1 o11eHKa 0CBOSHUS Y4eOHOM TUCIUILIMHEI 110 TeMaM (pasjiesiam)

Tabauna 2.2

DJieMeHT yueOHOoMH

@opMbI M METOAbI KOHTPOJIS

JUCHMILINHBI
Texkymmii KOHTPOJIb Py0e:xxHbIN KOHTPOIb IIpome:xyTouHas
aTrecranmsi
dopma IIpoBepsie | ®opma IIpoBepsie | ®opma IIpoBepsiem
KOHTPOJISA mble OK, KOHTpOJs | mble OK, koHTpossa | bie OK, VY, 3
Y,3 Y,3
Pazgen 1 Kontpons | V1, Vi,
Hast V2,¥3,V4, V2,¥3,¥4,Y5
pabota V5.V, Y6,
Nel V7, V¥8,Y9, V7,V8,Y9,
31,32, 31,32,
34,35,36,37 34,35,36,373
38 8,
Bsenenue. YcrHbIi onpoc V2,V7,
Ocrosuble NOHATHA | Jluddepenuupo | 32,3 7,3 8,
1 3aKOHBbI XUMUU. BaHHBIE
KapTOYKH
TectupoBanue
CaMocTosTeIbHA
g pabota
Tema 1.1 VYcTHbIH ompoc V1,¥3.Y4,
Ilepuonnyeckuii CamocrosrensHa | 31,32,37,3
3aKOH U s paborta 8,
nepuonyecKast JnddepeHuupo
cucTeMa

BAaHHBIC




XUMHUYECKUX KapTOUYKHU
snemenTtoB J[. U. TectupoBanue
MeneneeBa
Tema 1.2 Ctpoenue | YCTHBIN onpoc V1,Y2,V4,
BEIIECTBA. V5
Huddepennmpo | 31,32,37,3
BaHHBIC 8,
KapTOYKH
Tema 1.3 Bona. VYcTHblii onpoc V5,¥7,V8,
PaCTBOpBI. f[a6opa’ropHa}1 V9
pabota Nel 3
Pemrenne 3amau | 1,32,34,35,
CamocrosTenbHa | 3 6,38,
s pabora
Tema 1.4 VYcTHbIM onpoc V1, V2, V4,
DNEeKTpoauTHYECKas | JlabopaTopHas Vs.
aucconuranus paborta Ne2 3!, 32, 33.
TectupoBanue
CamocTosiTeIbHa
s pabora
Tema 1.5 VYcrHbIl onpoc V1,V2,
Knaccudukanus Huddpepenmupo | ¥Y3,Y4, V3.
HCEOPraHM4eCKUX BaHHBIE 31, 32, 33,
COEIMHEHUN U NX KapTOUYKU 34.
CBOHCTBA. JlaGopatopHas
paborta Ne 3
CamocTosiTebHa
1 pabora
Tema 1.6 YcrHBIM onpoc V1,Y2, V4
Conn n ux Huddepenunpo | 31, 32, 33,
cBOMCTBA. [ Maponns | BaHHBIE 34.
COJIEH. KapTOYKHU
JlaboparopHas
pabota Ne4
CamocTosiTenbHa
g pabora
Tema 1.7 YcrHbI onpoc V1, ¥2,¥3.
XHAMHYECKUE IIpakTnueckas
peaKkuuu. pabota Nel 31,32,3
Huddepenunpo | 3,35,
BaHHBIC
KapTOUYKH
CamocTosiTenbHa
g pabora




Tema 1.8 YcrHBIM onpoc V1, V2, V5,
CkopocTh Jla6oparopuas | Y7
XHUMHYCSCKHUX paborta Ne 5 31, 33,34
peakuuii Pemenue 3agau
CamocTrosiTenbHa
s paboTta
Tema 1.9 VYcTHblii onpoc V1,V2, V3,
Mertaisl 1 [MpakTuueckas | Y4, Y5.
HEMETAJIJIBI pabota Ne 2 31, 32, 33,
Pemenune 3amau | 34
KonTponbhas
pabota Nel
Paznen 2 Kontpons | V1, Huddepen | V1,
Has V2,¥3,¥4, | uupyembii | ¥Y2,Y3,¥4,V5
pabora V5, 3a4er. ,
Ne2 Y6,Y7,V8, Y6,Y7,¥8,Y9
VYo, )
31,32, 31,32,
33.34, 33.34,
35.38.39. 35.38.39.
Tewma 2.1 OcHoBHBIE | YCTHBIN OnpoC Vi,
HOHSATHS CamocrosTensHa | Y2,Y3,V4,
OpraHu4eCcKOn s pabora. V5,
XHUMUU. V7,¥8,
31,32,
33,34,35
Tema 2.2 CamocrostensHa | Y1,¥Y2,V3,
IIpenensuble s pabora. V5,
YTIIEBOZIOPOIBI. Huddepenuupo | V6,Y8,
BaHHBIC 31,
KapTO4Ku 32,33,3839,
Pemenue 3agaa
YcrHBIM onpoc
[IpakTrueckas
pabota Ne3
Tema 2.3. CamocrositenpbHa | Y!,V2, V3V
DTUIICHOBBIE s pabora 7,
YTIIE€BOIOPOABI. JlaboparopHas V8,Y9,
pabota Ne 31,
67Y cTHBII 32,33,35.38
onpoc 39,
Penrtenue 3amau
Tema 2.4 YcrHbI onpoc V1,V2,V3,
AlIETUICHOBBIC U Jupdepenmupo | Y6,
JIUEHOBEIC BaHHEIE V7,




YTJIEBOJIOPO/IBI KapTOYKHU 31,32,33,34,
Pemenue 3amau | 38,
JlaGopaTopHas
pabota Ne 7
CamMocTrosTenbpHa
s paboTa.
Tema 2.6 VYcrHbll onpoc V1, V3, V6,
[Tpuponnbie Huddepenmmpo | 3!, 32, 33,
HCTOYHHUKHU BaHHEIC 36, 38,
YTIIEBOIOPOIOB KapTOUYKU
TectupoBanue
[IpakTnueckas
pabora Ne 3
Tema 2.8 VYcrHbIl onpoc V1,V¥2,V3,
AIbIeru b JlaGopatopnas | Y5, ¥Y7.
pabota Ne§ 3!, 32,33
Tema 2,9 VYcrHbIl onpoc V1,V¥2,V3,
Kap6oHoBbIe Huddepenuupo | Y5, Y7.
KHCIIOTBI BaHHEIC 3!, 32,33
KapTOUYKHU
JlaGopaTopHas
pabota Ne9
Tema 2.10 YcrHbIi onpoc
CrnoxxHbie A(UPHI. JlabGopaTopHas
XKupsl. Mbu1o. pabota NelO
Tema 2.11 VYerHbll onpoc V1, V2, V3,
VYTeBobl. KonrponbHas V5, V7.
pabota Ne2 31, 32, 33.
JlaGopatopHas
pabora Ne 11

Texymmiit KOHTPOJb MpenoaraeT nposeaeHue 11 1adbopaTopHbIX U 4 MPAKTUYECKUX
paborT.

JlaGopatopnas padota Ne 1 « [IpuroroBiieHre pacTBOPOB 3aJJaHHON KOHIICHTPAIIUN.
JlaGopatopHas pabota Ne 2 « Peakiiuu HOHHOTO 0OMEHa»

JlaGoparopHas padota Ne 3 « XuMHUECKHE CBOMCTBA KHCJIOT 1 OCHOBAaHHI
JlaGopatopHas padota Ne 4 « ['maponus comnei»

[Ipaktuueckas pabora Ne 1 « PaccranoBka k03QHUIIMEHTOB METOIOM AJIEKTPOHHOTO
Oastanca»

JlaGopatopHas pabota Ne 5 « DakTOpHI, BIUSIONINE HA CKOPOCTh XUMUYECKUX
peakuuin

[TpakTnueckas padora Ne 2 « Ilonyuenue, cobupaHue U pacrio3HaBaHHUE ra30By.
[TpakTrueckas pabota Ne 3 « HoMeHkaTypa npefenbHbIX yIIeBOJ0POI0BY
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JlaGopaTopnas padota Ne 6 « [losryueHue 3THIIEHA U OTIBITHI C HUM.
JlaGopatopnas pabora Ne 7 «Ilomyuenue aneruneHa. CBOHCTBa KaydyKa U PE3UHBDY.
[TpakTiueckas padota Ne 4 « O3HaKOMIIEHHE C KOJUIEKIMEH 00pa31oB yriist, HehTH»

JlabopatopHas pabora Ne 8 « XuMHuUeCcKre CBOMCTBA aJIbICTUIOB H MHOTOATOMHBIX
CIIUPTOB)

JlabopatopHas pabota Ne 9 « Xumudeckue CBOMCTBA KapOOHOBBIX KHUCIOT.
JIaGopartopnas padota Ne 10 « Cnoxxusie 3¢upsl. XKupbl. Mbuioy.
JlabopaTtopHas pabota Ne 11 « Xumuueckue CBOMCTBA yriIeBOIOBY.



JlabopaTtopnas padora Ne 1

Tema: IIpuroroBjieHue pacTBOpPoOB coJieil 32ITaHHOM KOHLIEHTPAaIlUH.

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

OOopynoBanne ¥ 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 YKA3aHHOT'O PACTBOpA € 3aJaHHOM MacCOBOM JOJIEW BEIIECTBA.

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

3.01™mepbTe TpeOyemblii 00beM NTUCTUIUTMPOBAHHON BOJIBI U BBUJIEHTE €€ B KOJOY ¢
COJIBIO.

Copepxumoe KoJIObI IepeMeIaiTe 10 MOJIHOI0 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, eciid 10r BemectBa pactBopuiu B100r BoabI?
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 T pacTBOpa MaccoBast 10
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:

Onpenenute Maccy BOJbI, KOTOpas CoJiepKUTCS B pacTBope Maccoit 300 r ¢
MAacCOBOM JI0JI€H pacTBOPEHHOI0 BellecTBa 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 Oapusi, OpomMuaa HaTpus, HUTpara cepedpa, cynbdara
[IUHKA, COJISTHOW KUCIOTHI, PeHoI(TaIenH, TPOOUPKH.

Xoa padoTshl
|. Peakuuu, uayinue ¢ BbIMaJICHUEM OCaJIKA.

OneiT 1 Haneitite B nmpodupky 1-2 mi. pactBopa xnopuaa sxeneza(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 PEAKIIMUA B MOJICKYJISIPHOM, MIOHHOM M COKPAIIEHHOM HOHHOM
BHUIAX.

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

CocTtaBbTe ypaBHEHHE PEAKIIMU B MOJICKYJIIPHOM, HOHHOM M COKPaIlleCHHOM HOHHOM
BHU/IaX.



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

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

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

CocraBpTe YpPaBHCHHC PCAKIIMU B MOJICKYJIIDHOM, HOHHOM U COKpPAaIlCHHOM 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 YPaBHCHHUC PCAKIINH B
MOJICKY-JIAPHOM, HOHHOM U COKPAIlICHHOM MOHHOM BHIAX.

I11. Peakimuu, wavyime ¢ 00pa3oBaHWEM MAJIOIHMCCOIMHUPVIONIETO BEMIECTBA.

B onny mpoOupky Haneiite 2—-3 M. pacTBOpa TMAPOKCHAA HATpusi U J00aBbTe 2—3
karu (penondranenHa. PactBop mpuoOpeTaeT MaIMHOBBIA IBET. 3aTEM MPHIICHTE
PacTBOP COJISTHOM KUCIIOTHI 10 OOECIIBEUNBAHMUSI.

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

JlaGopaTopHnasi paGora Ne 3

Tema: XumMmunueckue CBOMCTBA KHCJIOT U OCHOBAHUIMA.

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

PeaktuBbl u o6opyroBanne: Pacrsopst NaOH, H,SO,4, CuSO,4, Na,COg,
FeClsunaukarop MeTHIIOpaHK, KpacHbIN Jlakmyc, ¢peHondranenn; Zn; CuO. Illtatus
C IpoOUpKaMu, CIUPTOBKA, JIep>KaTellb.

Xoa pabdoTbI

1.B3anmMoaenicTBue KHCJIOTHI C METAJLJIOM.
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B npoGupky nmomecture rpaHyiy HMHKA U IPUIIEHTE PACTBOP CEPHOM KUCIOTHI.
3anummTe HaOMIOAEHUS U XUMUYECKYIO PEAKIIMIO.

2. BzaumoaeiicTBHEe KHCJIOTHI ¢ OKCHAOM MeTAaJLa.

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 mpoOupky npuseite 2MII pacTBOpa CEPHOM KUCIOTHI B T0OaBhTE 2KaTUTH
WHIUKATOpa METHJIOPAHIKa, a 3aTeM npuieite meinoub NaOH mo n3aMenenus
OKpAacKH pacTBOpa.

3anuimTe Ha6J'HOI[CHI/I$I U XUMHWYCCKYIO PCAKIIMIO B MOJICKYJISIPDHOM U HOHHOM BHAC.

3.2. B npoOupky ¢ ocaoBanueM 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 kapoonarta Hatpus (Na,COs3) u no6aBbTe 2Mi
CEPHOMU KHCIIOTHI. 3alUIIATE HAOTIOACHUS U XUMHUYECKYIO PEAKITUIO B MOJICKYISIPHOM
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 | KaIIro METHIIOBOTO OPAHKEBOTO. 3aNHUIINTE HAOTIOCHHUS.

6. BzaumoaeiicTBHe 1I€JI0YH C COJIBIO.

B npooupky momectute 2 M pactBopa conu FeClz u mpueiite menouu 10
oOpa3oBaHUsI OcajKa. 3aMUIINTE HAOTIOCHUS U XUMUIECKYIO PEAKIIUIO B
MOJICKYJIIPHOM ¥ MOHHOM BHJIC.

7.Pa3iio:eHue HepaCTBOPUMOI0 OCHOBAHMS.

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

Cdopmyampyiite BbIBOA 110 padoTe.



Bomnpocsr st 3aKpenJieHust TEOPeTHYeCKOTo MaTepuaJa
K MPaAKTHYeCKOMY 3aHATHIO:

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 kuciaotam: NaCl; Cu (OH) »; HNO;;
Na,SO,; H,COs;.

2. Jlonmmute npeaioxerne: KuciaoTel 3To 3JIeKTPOIUTHI, ...
3. Hammumure peakiuio: Na,S + HNO3 = 7 + ?

3 ypoBeHb

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

JlaGopaTopHnasi padora Ne 4

Tema : I'maposu3 costeit

Heas pabGorepl: HMcnbiTaTh 0OpU MOMOIIM WHAMKATOPHOW OyMaru pacTBOpPBI
creayronmx cojeit: xmopuna xenesa (l11), cynpdura nHatpus, cynbdara amoMuHMs,
cyibdara HaTpus, XJIOpPUAA MarHusl, CUJIMKATa JUTHS, XJIOpHAA Meau, OpoMuaa
HaTpHs, cyiab(dara HUHKA.

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

OnbiT 1.  HcneIThIBaro pacTBOp XJIOpHIA JKele3a

dny

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

Omneit 3. HcnbIThIBatO pacTBoOp cyibdaTa
AJIFOMUHNA.

OmneiT 4. HcnbIThIBatO pacTBOp CyibdaTa HATPUSL.

OmnpiT 5.  HcnbIThIBal0 pacTBOp XJIOpUIA MarHusl.

OmnpiT 6. HcnwITEIBaroO pacTBOp CUJIMKATaA JINTHUS.

OmpiT 7. HcnpIThIBaO pacTBOP XJIOPUIA MEIH.

OmnbiT 8.  HcnbIThIBato pacTBOp OpoMuUIa HATPUS.

OmeiT 9.  UcnbIThiBato pacTBOp Ccynbdara IuHKa.

IIpakTnueckas padora Ne 1

Tema: PaccrtanoBka k03¢ GuUIIMEHTOB METO0M 3JIEKTPOHHOI0 0ajaHca.




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

OoGopynoBanme: KapTOUYKH € 3a7aHUAMHU, [lepronnueckas 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, +HNO;3; — HMnQO, + Pb(NOs), + PbSO, +H,0O
Bapuanr 2.

A) Kl + Cl, + H,O — HIO; + KCI

B)K,S0; — K,S + K,SO,

B)KNO, + KMnO, + H,SO, — KNO3z; + MnSO, + K,SO, + H,0
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 5.

A)K + HNO;z; - 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(SOy)3 + H,0O

Bapuanr 6.

A)MnS + HNO;z; — MnSO, + NO, + H,0

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

B)K,Cr,07 + K,S + H,SO4 — S + K;SO,4 + Crp(SOy)3 + HO
JlaGopaTopHasi padora Ne 5

Tema: ®akTopsbl, BJAMSIONIHE HA CKOPOCTh XUMUYECKHUX PeaKIuil.

Hean padorel: OBnageHne yMEHUSIMU TPOBEICHNS] XUMUYECKAX PEAKIUN 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; oxcun CuO (I1). ITatue ¢ mpodupkamu,
JiepKaTeib, TOpeliKa, FPalyCHUK.

Xoa padoTbI

1. 3aBHCHMOCTH CKOPOCTH B3aUMOACHCTBHUSA COJISTHOM KUCJIOTHI C METAJLJIAMHU 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 npobupky nomectute rpanyiry Zn u npuieire 2mia pacrBopa HCI. 3anuimmte
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 PEAKIMK OT IPUPO/IbI BEIIECTBA.

2. 3aBMCHMOCTb CKOPOCTH B3aMMO/ICIICTBUSL IIUHKA C COJIAHOM KHUCJIOTOM OT ee
KOHLIEHTPAaLMH.

B Tpu npoOupku HAIUTH PaCTBOPHI: B MEPBYIO 3MJI CEPHOM KUCIOTHI, BO BTOPYIO 2MJT
CEpHOI KHUCIOTHl U IMJI BOABI, B TPEThIO 1M KHUCIOTHI U 2MJ BOJbl. B kaxmyro
MPOOUPKY OIYCTUTH TPAHYITy ITUHKA.



3anumute HaOmoaeHus. CHopMyaupyiiTe 3aBUCUIMOCTh CKOPOCTH XUMUYECKON
peaKkuu OT KOHLEHTPALIMY PEarupyrolnX BEIECTB.

3. 3aBHCHMOCTb CKOPOCTH B3aUMO/AEHCTBUS CEPHOI KMCJIOTHI ¢ OKCHIOM MeAU
(I1) oT TemnepaTypbl.

B nBe npobupku nomectute HebobIoe KomudecTBo nopomika CUO u npunelite 2mit
pactBopa H,SO, B kaxayro mpobupky. OnHy U3 TpOOUPOK HArpenTe. 3amuimTe
HAOIIO/IEHUS] M1 XUMUYECKYI0 peakunto. CHopmyaupyiiTe 3aBUCIMOCTb CKOPOCTH
XMUMUYECKON peakiluy OT TeMIepaTyphl pearupyoX BEIIeCTB.

4.3aBUCHMMOCTD CKOPOCTH PA3JIO0KCHHUA INEPEKHUCH BOAOPOAA OT HAINYMNA
KaTajJam3arTtopa.

B npobupky Haneite 1-2 mun 3% nepkucu Bogopoaa H, O, u nodasBpTe
HECKOJIBKO KpYNHMHOK NepMaHnranata kanusa KMnO,. 3anumunre HaOI0AeHUS U
ypaBHeHUEe XuMuuyeckoil peakuuu. ChopMmynupyite 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKOM pPEaKIMU OT HAJIW4YXs KaTaJIu3aTopa.

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

1 ypoBennb
1. JTaitTe onpenenieHue CKOPOCTH XUMUYECKON PEAKIIUU?
2. llepeuuncnure GaxTopbl, BIUSIIONIUME HA CKOPOCTh XUMUYECKOMN peaKInu.

3. 3anummmuTe BRIpaXXCHUE JIJI CKOPOCTH MPSAMOK U 0OOpaTHOW PEaKIMM B XUMHUYCCKOM
ypaBHeHuu: 2S0; + O, <> 250,

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

250; + O, «» 2503, ecnu KOHIICHTPAIUIO PEarupyrOIIUX BEIIECTB YBEJIUMUUTH 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 KaKyt0 CTOPOHY CMECTUTCS PAaBHOBECHE B PEaKLIUU

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

IIpakTuueckoe 3ansaTue Ne2
Tema: Ilonydenue, coOupaHue U paclo3HABAHME TA30B.

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

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

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 BbIIeSFOIIUIACS ra3 BOIOPO/T
METOJIOM BBITECHEHHS U3 BOJIbI, JJISl 3TOT0 MOMECTUTE TPOOUPKY B COCY/ C BOJOM U
BBEJIMTE B HEE Ta300TBOJIHYIO TpYOKYy. JlJis pacro3HaBaHusl BOJAOPO]Ia OJHECUTE K
OTBEPCTHUIO Ta300TBOIHON TPYOKHU TOPSAIIYIO JIYUUHY.

[Tpou3oiiner X10MOK. 3anuIIuTe HAOIIOACHUSI 1 XUMUYECKUE PEaKITUU.
2. ITosryyenne, coOMpaHue U pacrno3HaBaHUe YIJIEKUCJIOr0 ra3a.

B npobupky ¢ mpuTepTOil KPHIIIKON U Ta300TBOJHON TPYyOKOM MOMECTUTE HECKOIBKO
kycoukoB Mpamopa (CaCOs3) u npuieiite 4mu pactopa HCI. Cobepure
BBIJICJISIFOLUIICS Ta3 METOJIOM BBITECHEHUS BO3]1yXa, JUIsl 3TOI0 ra300TBOJHYIO
TpyOKYy MOMECTHUTE B APYTyro nMpodupky. I'a3 codepercs Ha nHe npoOupku. s
pacniozHaBanusi CO, B mpoOUpPKyY ¢ COOpaHHBIM Ta30M BHECUTE TOPSIIYIO JTYUYHUHKY,
OHa JIOJKHA MOTYXHYTh. A Tak e IMPOIYCTUTE BhIACISIONIUICS a3 yepe3 pacTBOp
Ca(OH), ,pacTBOp cTaHET MyTHBIM. 3aNUIIATE HAOIIONEHUS U XUMAYECKHE PEAKIIHU.



3. llony4yenue, coOUpaHue U PaClIO3HABAHNE AMMHUAKA.

B nipoGupky ¢ mputepToi KpBIIIKOM U Ta300TBOIHOM TPYOKOH TOMECTUTE CYXYIO
coib xsopuaa ammonus (NH,Cl) u mpuneiire 2mn pactBopa NaOH. Cobepure
BBIJICTISIOLINICS ra3 METOJIOM BBITECHEHMSI BO3/1yXa, AJIs TOI'0 Fa300TBOIHYIO
TpYOKy IOMECTHUTE B IPYTYIO IPOOUPKY C EPEBEPHYTHIM THOM. [J1 pacio3HaBaHUs
NH3 nomectute npoOupKy ¢ coOOpaHHBIM I'a30M B cocy ¢ BoAON. Bona HanoaHUT
pOOHUPKY, B MOJYYEHHBIA PACTBOP BHECUTE JIAKMYCOBYIO OyMaxKy. JlakmycoBast
OyMakka CTaHET CHHEH, Tak Kak oopa3oBaiics pactBop ammuaka (NH,OH)u
MOSIBUTCS PE3KUil 3amax. 3anuiInTe HaOM0IeHNs U XUMUYECKUE PeaKINU. 3auIInuTe
HAOIIO/ICHUS 1 YPaBHEHHE XUMHUYECKON PEaKITHH.

Ho.ﬂyquue, coﬁnpaHne N pacimo3HaBaHME€ KHCJI0poaa.

B npoOupKy HacklmbTe NpUMEPHO Ha 1/4 ee oObema mepMaHraHara Kajius Uy
OTBEPCTHSI MPOOUPKH MOJOKUTE PHIXJIbIA KOMOYEK BaThl (CTEKIOBATHI). 3aKpOiTe
poOUpPKyY NPOOKOH C ra300TBOAHON TPYOKOU. YKpenuTe NpoOUpKY B JIAIIKE
HITaTUBA, TaK YTOOBI KOHEI] Ta300TBOIHOM TPYOKHU MOYTH TOXOJUI JI0 IHA CTaKaHa
WIM LTWIMHIpPA, B KOTOPOM OyJieT coOuparbest KUCaopol. Jis pacno3HaBaHUsS
KHCJIOpOJ1a B CTaKaH C COOpaHHBIM I'a30M BHECUTE TJICIOLIYIO JTYYHMHKY, OHA JI0JKHA
3aropeThCsl.

IIpakTnuyeckas padora Ne 3
Tema: HomeHkiiaTtypa npeebHbIX YIJI€BOJAOPOI0B.

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

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

Xoa padoThl

1 BapuanTt

1. Ha3BaTb npuBeAcHHBIE BEIIECTBA MO0 CUCTEMATUUECKON HOMEHKJIATypeE:

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

| |
CH;, CHs

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

|
CHs

B) CH; — CH - CH;, — CH3
|
CsHy
CH;
|
I') CH, - CH, - CH, - C - CHj;
| |
CH; C2Hs
|
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 npuBeeHHBIE COETUHEHMS 10 CUCTEMAaTUYECKON 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 TI0 CTPOCHHIO YTJIEBOIOPOJHOTO
ckeiera?

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

3. Kakue BemiecTsa Ha3bpIBatOTCs rOMOJIOraMu?

4. Kakue ObIBalOT MPOCTPAHCTBEHHBIE (DOPMBI MOJIEKYJI OPTaHUYECKUX BELIECTB?
5. Kakoii nporecc Ha3bIBaeTCsA rTHOpUIU3ALNEH?

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 KUCJIOTA, pa30aBIeHHBIA PaCTBOP MepMaHTaHaTa
KaJns, MeCOK.

Xoa padoTbi

B ogny npobupky HaneiTe 2-3Mi1 STUIIOBOTO CIIUPTA U OCTOPOKHO 100aBbTE 6MIT
KOHIEHTPUPOBAHHOM CEpHON KUCIOTHI. 3aTeM J100aBbT€ 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 MEpPMaHTaHATa Kalus U
IPOITYCTUTE uepe3 Hero ra3. Hanuiure ypaBHeHUS peakiuil U clieaifTe BHIBOJIBI.

Bonpocsr st 3aKpenJieHust TEOPeTHYeCKOro MaTepuaJa
K MPaAKTHYECKOMY 3aHATHIO:

1. Kakue yrneBomoposl BXOIAT B cOCTaB HEQTHU?

2. Kakue cymiecTByloT MeTOIbI IiepepaboTku HedTr?

3. [lepeuncnure Gppakun 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 anernjieHa. CBOMCTBA KAy4yKa U Pe3UHBI.

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

PeakTuBsbl u 000pyAoBaHue: NTPOOUPKHU, CHUPTOBKA, TUTE€JIbHBIE ILIUIILIBI,
CTEKJISIHHAS MMAJI0YKA, XUMAYECKUIN CTAaKaH, JIMHENKA, KyCKH U3IEIUN U3 KaydyKa,
pe3uHBbl, OEH3UH, KapOu Kalblivs, pa30aBIeHHBIN PacTBOP MepMaHTaHaTa Kajus,
mpoOKa ¢ Ta300TBOTHON TPYOKOH.

Xoa padoTbI

1. ITosryyeHue aneTusieHa.

[Tonoxwute B IpoOUpKY HEOOIBIION KyCOUEeK KapOuaa Kaiblus U 100aBbTE BOJIBI.
3akpoiite mpoOUpKy MPOOKOH C ra300TBOAHON TPYOKOM U 3aKpenuTe €€ B ITaTUBE.
B npyryro nmpoOupky Haseiite 2-3 M1 pa30aBI€HHOTO pacTBOpA MepMaHraHaTa Kajus
Y MPOITYCTUTE Yepe3 Hero ra3. Hanumure ypaBHEHNs peakUi U CAEIAUTE BBIBOJBI.

2. DJIaCTHYHOCTh Kay4YyKa U Pe3uHbI.

TOHKYI0 OJIOCKY HaTYpalbHOIO KaydyyKa U TaKOW e JJIMHBI U TOJIIIMHBI TOJIOCKY
pEe3UHBI (U3MEPSIOT M0 JIMHEWKE) ClIeTKa PacCTSIHUTE U U3MepbhTe ux IiauHy. O6parure
BHHMAaHME Ha TO, OJHOCTBIO JIM BO3BPAIIAOTCS B IPEKHEE MOJOKEHHUE MTOJOCKU
KaydyKa U pe3UHbI U clieaiTe BbIBOIbI. Y KaKOro MaTepuaia 0oJiblie 3J1aCTUHYHOCTbD,
nouemy?

3. OTHOLIECHUE K HATPEBAHMIO KaYYyKa U Pe3HHbI.

B xunsinyro Bogy moMeCTUTE Ha S MUHYT TOHKYIO MOJIOCKY HATypaJIbHOT'O KaydyKa 1
TaKOT0 K€ pa3Mepa MOJIOCKY pEe3UHBI, OBICTPO PACTIHUTE, TO K€ MPOJIETANTE C
moJIockoi kaydyka. Uto Habmrogaete? Kakoii Matepuan sBisieTcs
TepMoTUIacTUYHBIM? JlaliTe 0ObICHEHHE.



4. OTHOLIECHHUE K PACTBOPHUTEJISIM.

B ogny npobupky momMecTuTe Kycouek ChIporo (HeBYJIKaHU3UPOBAHHOTO) KaydyKa, B
Ipyryto — pe3unbl. Hanelite B mpoOupku O€H3MHA CTOIBKO, 9YTOOBI OH MOKPHLT
Kay4dyK U pe3uHy. 3aKpoiTe MpoOUpKU MpoOKaMHu U OCTABbTE JI0 CJIETYIOIIETO
3aHATHUS.

BOIIpOCLI AJIA 3aKPECIJICHUSA TECOPETUIECKOI'0 MaTepualia
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-CHs;
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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.

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

3 Bapuanr
1. HazoBure cneayromue BEIeCcTBa:
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 yKCyCHOIO ajbJe€rujia MOKHO MOJIy4uTh U3 44,8 M~ anetuieHa rnpu



90%-10M BBEIXOJIE?

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 kanpuus, Maymun Juisl MOJy4YeHUs TEXHUYECKOTO aleTUIeHa, TOJKEH

OTBEYATh ONPEACICHHBIM TPEOOBAHUSM: MPU ICUCTBUU BOJbI HA 1KI' €ro JO0JKHO
BBIZIEATHCS OKoJIo 2601 aretuineHa. Kakoso coaepxkanne CaC, (B mpoleHTax mno
Macce) B TakoM kapoue?

4 BapuaHt

1. CoctaBbTe CTPYKTYypHBbIE (DOPMYJIIBI CAEAYIOMIMNX COSAMHEHMI:

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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2. B maboparopuu u3 252 M° anerniena momyumm 18,72r Gemsonma. Paccumraiite

BBIXO/JI IPOJYKTA (B IPOLIEHTAX) OT TEOPETUYECKOTO?

6 Bapuant

1. CoctaBbTe CTPpYKTypHBIE (HOPMYJIBI CAEAYIOMNUX COCTUHEHUN:

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

r) 4 — MeTUI — 5 — STWIIOKTHHA — 2;

2. Paccuuraiite maccy 96% - HOro 3THIIOBOTO CIUPTA, KOTOPBIM MOKHO IOJTYYHUTh U3
3TUJIEHAa 00BeMOM 6271, eciu BbixoJ criupta 70% OoT TeopeTudeckoro?

5 BapuaHt

1. HazoBuTe crieayromye BeIiecTna:

a) CH3—CH—CH2—CH—CH3 6) CHZZC—CH—CHQ—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, €CJIH BBIXO

BUHWIXJIOpHUIA COCTaBISIET 75% OT TeopeTnyecKkoro?

7 BapuaHt
1. HazoBure cneayronye BEIecTBa:
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,
|
CH;,

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 (OPMYIIbI STUX U30MEPOB U HA30BUTE UX.

2. CKOJIBKO JINTPOB alleTUJIEHA (H.Y.) BBLACINTCS, €CJIU B U30BITKE BOABI PACTBOPUTH
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 ciieayromye BeliecTna:

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. CkoJbKO TI0 00beMY alleTUJIeHa U BOJIOPOa MOKHO MOJTYyUUTh U3 1042n° MIPUPO-

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 JIOJIeH TPUMECEH COJIEPKUTCS B TEXHUYECKOM KapoOuie
KaJIbITus,

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

Codopmyaupyiite BbIBOJA 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 pe3rHbI.

Hean padorbi: Ha 0cHOBE KOJUIEKIIMOHHOTO MaTepuaia 03HaKOMUThLCA C 00pa3iamMu
HedTH, YT U NPOAYKTaMU UX MepepaboTKU, KaydyKaMu U oOpa3liaMu U3/IeNIui 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 ¢ KoJuTeKnuen «Kayuyku u o0pa3ubl u3iejimi U3 pe3uHb».

PaccMoTtpuTe KoJUIeKIMIO. 3anuimuTe o0pa3ibl KaydyKOB U UX OTJIMYHE [10 COCTaBY.
3anummure 00pa3bl U3ACIUN U3 PE3UHBI U UX IPUMEHEHUE.

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

PaccmoTpuTe KOJIEKINIO. 3auuTe 00pa3iibl YIisl U UX OTJIMYHUE TIO 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 METOIbI TepepabOTKH HEPTH?

3. [lepeuncnure ppakmum neperonku HehTH?

4. K KakuM OpraHu4eCKUM COEAUHEHUSM OTHOCSITCS KaydyKH?
5. Kakue ObIBatOT CHHTETHYECKUE KAYUYKH?

6. Ha xakue rpyniibsl AessTcs KaydyyKHy 110 UX Ha3HAYEHUIO?
CdopmynupyiiTe BbIBOJ 110 padoTe.

Odopmiienue oruera.

1.Cnate c onucaHueM HaOJIOIEHUS OIIbITA.

2.Caathp ¢ 3al0JIHEHHON TaOIUIIEH.

JlabopaTopHoe 3ansiTHe Ne§

MaTepuaia

Tema: Xumnuyeckue CBOMCTBA aJIbACTHA0B 1 MHOTOATOMHBIX 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 TJiiiepuHa? EcTh u 3amax y rauuepuHa’?

1. PacTBOpUMOCTD IVIMIIEPUHA B BOJI€.

K 0,5 M1 Boawt B mpoOupke 100aBbTE 2 KaIulv TJIMIIEPUHA, COACPKUMOE B30OJITalTe.

JloGaBbTe ele Karumio TIHMIEpUHA 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 (I1) mo BeimageHus ocaaka. K ocanky npuiieiite riavmepuH
u B30oaTalte. Hanummmre ypaBHEHUS peakIu.

4. OxuciieHue yTanajs ruapoxkcuaom meau (11).

B npoOupky naneiite 1 M pactBopa sTanans u go6asste no 1 mi pacrBopa CuSO,4 u
NaOH. Ilonydyennyio cmech Harpeite. Cpaemaiite BbIBoA. Hamummre ypaBHEHHsS
NPOUCXOAIINX PEAKIIH.

5. Peakuusi cepeOpsiHOro 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 Bogou. Hanuimure 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:

C2H5OH — C2H4 — C2H5BI‘ — C2H5OH

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




O9THIIOBOI'O crmpTa?

2 BapuaHt

1. Hanumure cTpyKTypHBIE (GOPMYJIBI CIICTYIOMMNX 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 Kajiusi, KOTOpPbIi o0pa3yercs npu
B3aUMO/JICHCTBUU

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

3 Bapuant

1. CKONBKO pa3IMYHBIX CIIUPTOB H300PAKEHO CIACAYIOMMMH (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 PEAKIUM, C TOMOIIBIO KOTOPHIX MOKHO OCYIIIECTBUTH
MPEBPALCHHUS:

METaH — XJOPMETaH — METaHOJ — JTUMETHIIOBBIN d(up

3. Onpegenure Gpopmyiy NpeeabHOr0 OJJHOATOMHOIO CIIUPTA, UMEIOLIETO
IUIOTHOCTh

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

CdopmynupyiiTe BbIBOJ 110 padoTe

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

Hean padorsl: [IpoBecTH XUMHUYECKHE PEAKIMM, XapaKTepHbIE M1 KapOOHOBBIX
KHCJIOT.

OOopyaoBaHre M peaKTHBBI: YKCYCHAas KHUCJIOTa, THUIAPOKCHJ HATpHUs, CEpHasd
KHCJIOTa, alerar HaTpus, MeTauiel: M@ B mTOpomke, HHMHK 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 npuieirte 1,5-2 ma H,SO, (koH).
[Tpobupky 3akpoiTe MpoOKOM ¢ ra300TBOIHON TPYOKOM, KOHEIl 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 wvamky Iletpu Haselite HEMHOrO YKCYCHOM KHCJIOTBI W OIIyCTUTE CHHIOIO
JakMycoByto Oymary. Kakoil et npuobperaet unaukarop. Hanumure ypaBHeHue
JUCCOLMALIMY YKCYCHOM KHUCIIOTBI.

3.B3auMoeiicTBHE YKCYCHOMH KHCJIOTHI ¢ HEKOTOPBIMHA METAJLJIAMH.

B nBe npobupke Hazneiite mo 1 M1 yKCyCHO#M KHUCIOTBL. B 0JJHYy HAChIIbT€ HEMHOTO
[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 Karleib
dbenondranenna. JlobaBpTe YKCYyCHYIO KucCioTy. Hamumure ypaBHEHHE peakilvu.
Yro npoucxoaut npu J00aBICHUH YKCYCHOW KUCIIOTHI.

5. BzanMojeiicTBHE YKCYCHOM KHCJIOTHI C KAPOOHATOM KaJIbLMSI.

ITomectuTe B mpoOUpKYy Kycouek Mena (Mpamopa) U Jgo0aBbTe 1-2 MII COJNSIHOM
kucnoTel. Kakon ra3 B pesynprare peakuuu. Hanummure ypaBHEHNE pEAKIIUN.

6. Oco0eHHOCTH CBOMCTB MYPABLHHOM KHCJIOTHI.

Haneiite B mpoOupky 1-2 mu pactBopa okcuima cepebpa W J100aBbT€ HEMHOIO
MypaBbHHOM KucI0ThL. CMmech HarpeiTe. Kakue cBoMcTBa B 3TOM Cilydae MpOSBIISET
MypaBbUHas KuciioTa. Hanummure ypaBHEHUE peakiuu.

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

OO0opynoBaHMe U peaKTUBBI: 3TaHOJ, OCH3MH, OCH30JI, TETPaXJIOPMETaH, CBUHOU
KUP, PACTUTEIHHOE MACIIO.

Xoa padoTnI
OmnbIt |. PacTBOpUMOCTB KHUPOB.

B onny npobupky Hanelite 2mi1. O€H3MHA, BO BTOPYIO — BOJIbI, B TPETHIO — ITAHOJI, B
YETBEPTYIO — OCH30J1, B MATYI0 — TeTpaxjopMmeraH. Bo Bce mpobupku n00aBbTe 1O
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 npoOHpOK KUPBI PACTBOPSIOTCS JTydIlie?

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, npumiaeite 2% pactBopa NaOH.
JloOaBbTe 3TaHON JJIsl YCKOPEHHUs peaklmu, rnogorpeiite cmech. [lociae okoHuaHus
peakuuu 106aBpTe 0,5T. XJIOpUAA HATPUS U KUIISITUTE elle |-2 MUHYTHI.

Bomnpocsr:

1. Kakoe BeniecTBo NosIBUIIOCH HA TIOBEPXHOCTHU BO/JIBI B pE3yJIbTATE OMbITa?
2. Hanumure ypaBHEHHE peakuu?

3. JIi1st KakuX MPaKTUUECKUX 1IE€JIeH UCIOJIb3YEeTCsl 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 MOIOIIIEEe
CPEICTBO.

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

OnbiT V.

B tpu npobupku Haneiite 4-5m1. H,0, conepxareii noust Ca®* u Mg®*. B 150):3% )
npoOUpKy J00aBbTE€ pPacTBOpP MbUIA, BO BTOPYIO U TPETbIO — PACTBOPHI
CUHTETUYECKUX MOIOLIUX CPENICTB.



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 BemiecTBO NOSIBUIIOCH HA IOBEPXHOCTU BOJBI B PE3YJIBTATE ONBITA?
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:
XHOanTO6yMa)KHBIX, IICJIKOBBIX U HICPCTAHBIX 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, cyibdara meau (1), rugpokcuaa
HaTpHs, aMMUAYHBII pacTBOp OKcUa cepedpa, caxaposa, Kpaxmall, pacTBOp Hona B
CIUPTE, KOHLIEHTPUPOBAaHHAs CEpHAs KUCIIOTA.

Xoa padoTsI
OmneiT |. B3aumopeiictBue roko3sl ¢ 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?
Hanumre ypaBHeHus peakuuil.

OmniT Il. Peakuus cepedbpsiHOTO 3epKaia.
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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.

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 TECOPETHYECCKOI'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 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; — CgH1,05 — C,HsOH — CO,

Cdopmyaupyiite BbIBOJ 10 padoTe.

TecThl AJ151 IPOMEXKYTOYHOM ATTECTALMU.

« OCHOBHBIE ITOHSITHA 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,; 1) HCI.
3. IIpu kakux npoueccax NpOTEKAIOT XUMUYECKHUE PEAKIIUU:
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 NPABUIILHBIE YTBEPKICHUS.
OTHOCUTENBHAI aTOMHAasg Macca.

a) MOKa3bIBAET, BO CKOJILKO pa3 Macca aroma 0oJbiie 1/12 yactu Macchl H30TOIA
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™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 MOIE™;

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 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, KOTOpas IMEEeT HanOOJIBIIIYIO 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 MEPHOAUYECKAsA CUCTEMA

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 3JeKTpOHOB COAEPIKUTCS B aTOME a30Ta:
1)5
2) 2
3)7
4) 14

4. B atome HaTpus pacrpeesICHUE 3JIEKTPOHOB IO AIEKTPOHHBIM CIIOSIM
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 paJInyCcoOB?

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

Otsers: 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) KUCIIOTaMH 0) comsimMu B) IIEJIOYAMH ') OKCUJaMHU
4. BeiecTBo, KOTOPOE B paCTBOPE MOJIHOCTHIO PACTIAACTCs] HA NOHBI.
a) BOJA B) COJIsTHasi 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. OBHOBPEMEHHO HAXOAUTHCS B BOJHOM PACTBOPE HE MOTYT HUOHBI

a)Ba®* u SO,” 6) Zn*u CI, B)Na*u OH  1)K' u NO;
8. CymMma K03(hPUIIMEHTOB B YPAaBHEHUU DJICKTPOJUTHUECKON JUCCOIMAIIMN HUTpATa
AJTIOMHUHUSI paBHA

a)3 6) 4 B) 5 )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 xene3a(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. OIHOBPEMEHHO HAXOAUTHCS B BOAHOM PAaCTBOPE HE MOI'YT 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 amOMUHHS 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) FC(OH)Z

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

a) COJIIMU 0) KucIoTaMu B) LIEJI0YaMHU ') OKCUJaMHU
4. BelecTBO, KOTOPOE B PACTBOPE MOJHOCTHIO PACIaaeTCsl HA MOHBI.
a) okcup xenesa (II) B) KapOOHAT KaJIbIIUs
0) okcup yrieposa (IV) I') TUIPOKCU]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. Haubosbliiiee ynciio aHnoHOB 00pa3yeTcs pu AUccoruaniu 1 Moib
a) FeCls 6) C&(NOg)g B) Na,CO; F) Na,S

7. OIHOBPEMEHHO HAXOAMUTHCS B BOAHOM PAaCTBOPE HE MOT'YT HOHBI
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 TOJIYYCHHS TPUXJIOpMETaHa (XjJopodopma) 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 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 Ppa3JIMIHLIX BCIIICCTB

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, 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(DUKAITMOHHOW 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 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 NMPOSABJIsSIET B OKCH/IE:
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,0Os, Na,O, CaCly;
r) SO3, P,0s, Ca(OH),.
4. CreneHnns okucjaenus noaa B coeqnnenun KlO;:
a)+1; 0) +7; B) +5; r) +4.
5. Kakas u3 cJjieayommx coJjieil He MmoJABepraercs ruapoJiusy:
a) Na,COs; 0) KClI; B) ZnSO,; r) CusS.
6. Bona He pearupyer c :
a) HATpUEM; 0) 3070TOM; B) KaJIbI[UEM,; I') IUHKOM.

7. B caMOpOaAHOM COCTOSIHMHM B IIPUPOJAE BCTPEYaeTcs:

a) aAJTIOMUHUM; 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 BEHIIECTBA I[MPOJAYKThI PEAKIINHA
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(NO3), + CO, + H,0
5) AgCl + AI(NOs);
Yacts3

1. Tana nenouyka xumu4yeckux npeppamenuii: Na — Na,O — NaOH — NaCl —
AgCl. Hanummure ypaBHeHHs peaKkuMii, IPU MOMOIIM 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, 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) YKenes3o; 0) UHK; B) cepedpo; ') MarHui.

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

TSAKeJIbIH, COOTBETCTBEHHO:
a) HATpUH, MapraHel, OCMUM;
0) raymii, cepedpo, CBUHEII;
B) PTYTh, XpOM, OCMUII;
T') LIE3Uid, XPOM, PTYTh.
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8. . IIpu OOBIYHBIX YCIIOBHSIX MTPOTEKACT PEAKITUS MEXKTY BOJOU U

1) Na

2) Cu(OH),

3) AgCl

4) Al,O3
9. Koa¢ppuumnent 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.
NCXOJHBIE BEILIECTBA [MPOAYKTHI PEAKIITNUA
A) CaO + H3PO, — 1) ZnSO,
b) CrO; + KOH — 2) CaSOy4 + ZnS
B) ZnO + SO; — 3) Ca(OH), + P,0s5
I') CaS + ZnSO, — 4) K,CrO4 + H,O
Yacts3

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

Mg(OH), — MgO.

Hanummure ypaBHeHUs peaKkuuil, IPH MOMOIIM 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,S;; r) SO;3.
3. Crenennb oxkuciaenus cepedpa B coequHennu 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 MeTAJUI0B COJISIHASA KMCJIOTA He B3aUMO/IefiCTBYeT:
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) 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) FeCl; + H,
6) FeClj;
Yacts 3

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

BaSO,.

Hanuummyre ypaBHeHUs peaKuuil, IPH MOMOLIM KOTOPBIX MOKHO

OCYIIeCTBUTH JaAHHbIE MPEBPaIleHUS.



3AJAHMS JUISI OHEHKH OCBOEHMSI YYEBHOM VU CHUILINHBI.
UTOI'OBBIN TECT

Bapuanr 1

Yacrs 1

1. Mertanieckue CBOMCTBa 3eMeHToB 3-ro nepuona ot Na k Cl
1) ycunuBarores

2) ocnabeBaroT

3) HEe UBMEHSIOTCS

4) He 3HaI0

2. CTeneHb OKUCIICHUS a30Ta YMEHbIIIAETCS B HA0OpE coeIMHEHU (ClieBa HAMpaBo)

1) NH3, NazN, NH,CI

2) NH3, NO, HNO;

3) KNO; N,O, NaNO;

4) N,O3 N2 MgsN;

3. Y1iieBogopo/i, OTHOCSIIIUICS MO COCTABY K KIJIACCY AIKAHOB, - 3TO

1) CeHie
2) CsHys
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 nmporekanwus peakuuu B pactBope HCI + Na,SiO; — ...

1) cMech OKpaluBaeTcs B 3€JICHBIN 1IBET
2) BbIZIEIISIETCS Ta3
3) BBINIAJIAE€T OCAJ0K

4) cMech OKpalIMBaeTCs KpaxMajaoM B CHHUM LIBET
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6. Oprannyeckue COeAMHEHUsI TeKCaH U 2-METUJITIEHTAaH — 3TO

1) romosiorn

2) CTPYKTYpHBIE U30MEPBI

3) TeOMETPUUECKUE H30MEPEI

4) 0JTHO ¥ TO K€ BEIIECTBO

7. J1ns npee’abHBIX OJTHOATOMHBIX CITUPTOB XapaKTEPHBI PEAKIHH

1) HeWTpanM3am
2) THIpaTanun

3) momMepH3aIiH
4) neruapartanun

8. B nenouke npeBpanieHui
A B
[Iponen ~“—Xnopnpomnan ~ —kponanoin -1
peare’Tsl A U b — 3TO COOTBETCTBEHHO

1) NaCl, H,0O

2) HCI, NaOH(p)

3)Cl H,0

4) Cl;, KOHp,

9. Cxopocts peaknuu 2H,0, — 2H,0 + O, 1 OyzaeT BbllIe, €CIIM UCIIOIH30BAThH

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

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 + HNO3; —H,SO,4 + NO,1 + H,0

K03 GuueHT y GopMyIibl BOCCTAHOBUTEIISI PaBEH



5) 14
6) 10
7)6
8)1

12. B ypaBHEeHUU NOJHOTO CrOpaHus ATaHa Ha BO3AyXe CyMMa KO3 (UIIMEHTOB paBHa
1)35
2)27
3)19
4)15

13. IIpu no6aBieHUN MIETOUM OpAHKEBasi OKpacka HEUTPAILHOTO PacTBOpa
METHUJIOpaH)Ka MEHSETCS Ha

1) kpacHyto

2) KENTYIO

3) CHHIOHO

4) po30BYyIO

14. IIpu moTHOM CropaHUM CMECH METaHa U arleTHIeHa B 00beMHOM OTHOIICHHUH 1:2
obOpazyetcs 56 11 (H.y.) YIIEKUCIIOro ra3a, ClIeA0BaTeIbHO, B UCXOHOM CMECU KOJTUYECTBO

aJKUHa (MOJIb) OBLIO PaBHO

1)1 3)2
2) 1,5 4) 2,5
Yactb 2

1. YcraHoBuTe COOTBETCTBUE MEXy Ha3BaHUEM O0BEKTA U €r0 MPUHAJICAKHOCTBIO K
YHCTBHIM BEIIECTBAM WJIM CMECSAM BEIIECTB.

HA3BAHUE BEHIECTBO wiu CMECH
A) MeZIHBIN Kynopoc 1) cruias
b) mopckas Bona 2) pacTBOp
B) Bo3yx 3) 4uCTOE BEIIECTBO
') uyryn 4) B3BECH
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5) amyinbcus
6) razoBasi CMeCh

2. YCTaHOBUTE COOTBETCTBUE MEK/y MCXOHBIMH BEIIECTBAMU U MPOIYKTAMH PEAKIIAM.

WMCXOJHBIE BEIIIECTBA TTPOJIYKTBI PEAKLIVIN
A) AgNO; + AICI; — 1) FeCl, + H,S

B) CaCO; + HNO; — 2) NazPO, + H,0

B) FeS + HCl — 3) FeCl; + H,S

T) Na;HPO, + NaOH — 4) Ca(NOs), + CO, + H,0

3. YcTaHoBHUTE COOTBETCTBUE MEXKAY Ha3BAHUEM COECAUHEHMS U O0LIEH HopMyIIoit

rOMOJIOTHYCCKOI'O pAagada, K KOTOPOMY OHO IIPUHAIJICIKHT.

HA3BAHUWE COEJIVMHEHUA OBILIASA ®OPMVYIJIA
A) OyTuH 1) CiHanez
b) nukiorekcan 2) CyHy,
B) npomnan 3) CyHa
I') 6yranuen 4) ChHon 4
5) CiHons

B 3a0anuu 4 evivepume mpu eepnvlx omeema u3 wiecmu. 3anuuiume ImMu YuQPpol 6
nopsaoKe 803pacmanusi.

4. C BOIOPOJIOM pearupyroT oda BeriecTBa B Habopax
1) 6enzomn, Oyranuen-1,2
2) 9TaH, HUKI00YyTaH
3) UMKJIOTIEHTaH, IEHTUH-1

4) mponaH, TUOPOMITaH



5) anetuiieH, neHTeH-1
6) IeHTaH, ICHTCH-2

5. K 100r 35% -ro BogHoro pactBopa conu go6asuiu S0r Toro e Bemectra. Haliure
MacCOBYIO J0JI10 (B %) COM B KOHEUHOM pacTBope. (3alMIlUTe YUCIO C TOUHOCTHIO 0
JECATHIX.)

Yactp 3
1. Mcnionb3yst METOJ SNIEKTPOHHOTO 6ajlaHca, COCTaBbTE yPABHEHUE PEAKIIUH
KMnO4 + HZSO4 + KI — MnSO, + |2 +K2804+H20

OHpeI[GJ'IHTe OKHUCJIUTCJIb U BOCCTAHOBUTCIIb.

2. Kakoit o0beM rasa (B JIUTpax, H.y.) MOXKHO MOJTYYUTh IPH 00XKHUre Ha BO3yXxe 5,6 1kr
cynbduaa xenesa (1) co crenenbro unctorsl 80%?

Bapuant 2
Yacrs 1
1. Uncrno 3eKTpoHOB B HOHE xkerne3a Fe™ paBHo
1) 54 3) 58
2) 28 4) 24
2. BemecTBo ¢ NOJISIPHON KOBAJIEHTHOW CBA3BIO — TO
1) CacCl,
2) F2
3) HF
4) CaF,
3. ATOMHYIO KpUCTAIUIMYECKYIO PEIIETKY UMEET BEIIECTBO
1) ruapokcul Kanus
2) anMa3

3) xene3o
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4) oxcup yraepona (1)

4. Cpenu MeTauioB riiaBHoU noarpynnsl | rpynnsl Hanbosiee CUIbHBIM
BOCCTAHOBUTEJIEM SIBIISIETCS

1) Bapwuii

2) Kanpumii

3) CtpoHuii

4) Marnwuii

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

4) AlL,O,

6. PazbaBiieHHas cepHasi KMCJI0Ta pearupyer (1Mo OTACIbHOCTH) C BEIIECTBAMHU Habopa
1) Au, P,0Os
2) FeS, CuO
3) Si0,, SO,
4) Ag, KHCO;

7. B uenoyke npeBpameHnit

A b

Zn0O — Zn — ZnSO,
peareHTbl A U b — 3T0 COOTBETCTBEHHO

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



3
8. BanentHble opOuTan BCceX aTOMOB yIiiepoJa UMEIOT SP -THOPUIN3aLIMIO B MOJIEKYJIE
yIJIEBOA0POIA

1) aTan
2) 3TUJICH
3) areTuiieH

4) 6enzon

9. ITpu ruaposn3e TBEPAOTO KUPA MOIYHACTCS
1) STUNIEHTIUKOJb U HETIpeIeTbHAsE KapOOHOBAsi KMCJIOTa
2) 3TaHOJI U TJIFOKO3a
3) riMiepuH U npeenbHas kKapOoHOBasi KUCIOTa

4) nponmiaMuH ¥ GopMabIETHT

10. [Ins 3THIEHA ¥ €r0 TOMOJIOTOB XapAKTEPHBI PEAKLIUN
1) 3amemieHus
2) NUKIIU3aIun
3) npucoeIMHECHUS

4) paznoxeHus

11. Cnoco0, cMemaromuii paBHOBECUE PEAKIIUU
COyy + 2805y <> CSypy + 40,y — Q
BIPABO (—), - 3TO

1) yBenuuenue koHueHTpauu O,
2) yBenuueHue KoHieHTpanuu CS,
3) HOBBIIIEHHE TEMIIEPATyPhI

4) MOBBIIICHUE TaBICHUS
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12. B nonHoM nonnom ypaBHeHuu peakuuud AgNO; + K;PO, — ... cymma
KO2(pPHUIIMEHTOB paBHA

1) 11 3) 15
2) 13 4) 17

13. DTanans oOpaszyeTcs 1o peakiuu

Kart.

1) C2H4 + Hzo —>...

2) C2H2+ Hzo —>...

3) C;Hs Cl + KOHp) —-...

4) CH;COONa + H,SO4—...

14. Hapymienue skoJiorudaeckoro 0agaHca Ha 3emiie, Ha3bIBaeMOe «ITapHUKOBBIM
3¢ deKT», BHI3BIBAETCS MOBBIIICHUEM KOHIIEHTPALUK B aTMOCc(hepe oKcuaa

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

4) yrnepona (I1)

Yactp 2

1. YcTanoBUTE COOTBETCTBUE MCKIY HAa3BaHUCM 00BEKTa U €To IMPUHAAJICKHOCTBIO K
YUCTBIM BE€IICCTBAM HJIHN CMECAM BCIICCTB.

HA3BAHUE BEHIECTBO wim CMECH



A) Men + Boja 1) ciua

b) pacturenbHoe macio + Boxa 2) pacTtBOp
B) 6emnbriit pocop 3) 4ncTOE BEIIECTBO
') 6pomHas Boia 4) B3BECh

5) amynbcus

6) razoBasi CMeCh

2. YCTaHOBUTE COOTBETCTBUE MEK/y UCXOHBIMH BEIECTBAMU U MPOJYKTAMH PEAKIIAN.

WNCXOJHBIE BEIIECTBA ITPOJIYKTBI PEAKLIVIA
A) Ca0 + HsPO, — 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(PO4)2+ H,O

3. YcraHOBUTE COOTBETCTBUE MEX/y HA3BaHUEM COEIMHEHHUS U 0011en popmyoit

roOMOJIOTHYECKOI'O pAda, K KOTOPOMY OHO IIPUHAIJICIKHAT.

HA3BAHUWE COEAMHEHU A OBILIAA ®OPMVIIA
A) 6yren 1) CrHaznsz
b) anerunen 2) CyH,,
B) Genzon 3) CiHan 2
I') nentaguen 4) CoHap 4
5) CoHans
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B 3a0anuu 4 evidoepume mpu eepHvlx omeema u3 wiecmu. 3anuuiume Imu yuQppol 6
nopsaoKe 803pacmanus.

4. C BOIOPOIOM pearupyroT oda BerecTBa B Habopax

1) 1-xmoprporieH, rekcan
2) 6yten-2, 0yreH-1

3) staH, OyTuH-1

4) >TUH, ITUKIIONpPONaH
5) mporas, NponuH

6) rporneH, OeH301

5. 13 500r 15%-ro pactBOpa xnopuna Hatpus Beinapuiu 100mn Boael. Kakoii ctana
MaccoBas 10Jis (B %) cosin B pacTBope? OTBET aiiTe ¢ TOUHOCTHIO J10 COTOM.

Yacts 3

1. Ucnionp3yst MeTOM1 37I€KTPOHHOTO OanaHca, COCTaBbTE YpaBHEHUE PEAKIIUN

K,S + K,Cr,0; + H,SO, =S + K;,SO,4 + Crg(SO4)3 + H,0

OHpC}IGJ’II/ITe OKHUCIIUTCIb U BOCCTAHOBUTCIIb.

2. K 100r 10%-ro pactBopa xmopusa kansitus qo6asuiu 100r 10%-ro pacTtBopa
Hutpata cepedpa (I). Haiinure maccy ocanka (B rpammax).

Bapmuanr 3



Yacre 1

1. Yucno sHepreTHUECKUX YpOBHEN U YMCIIO BHEIIHUX 3JEKTPOHOB aTOMa XJIOpa PaBHBI

COOTBETCTBEHHO
1)4u6
2)2us
3)3u’7
4)4us

2. B cepoyraepone CS, xumudeckas cBsI3b

1) uonnas
2) MeTajIMuecKas
3) KOBaJICHTHAs TIOJISIpHASI

4) KOoBaJICHTHAsI HEMOJSIpHAas

3. Kakue u3 npuBeAeHHBIX YTBEPKIACHUN BEPHBI?

A. BemecTBa ¢ MOJNIEKYISIPHOW KPUCTAIUIMYECKON PEIIETKOW UMEIOT HU3KUE
TeMIepaTyphl TJIaBIECHUS] U HU3KYIO AJIEKTPOIMPOBOHOCTb.

b. BemiectBa ¢ aTOMHO# KPpUCTAINTMYECKON PEIIETKON MJIACTUYHBI U 00JaAat0T

BBICOKOM 3JIEKTPUYECKON TPOBOJUMOCTHIO.
1) BepHO TOIBKO A
2) BepHO TOJBKO b
3) BepHBI 00a YTBEPKACHUS
4) o0a yTBEep>KIEeHUSI HEBEPHBI

4. Mean pacTBOpsieTCs B pa30aBI€HHOM BOJTHOM PacTBOPE KUCIOTHI

1) cepHoii
2) COJISTHOM

3) a30THOM
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4) ¢pTopoBOTOPOIHOM
5. Kak Boziopoa, Tak v XJIOp B3aUMOJIEMCTBYIOT C
1) Bonoi
2) aMMHaKOM
3) TUAPOKCUIOM KaJIbIUs
4) METAJIUTMYECKUM KaJIbLIUEM
6. Paz0aBneHHas cepHasi KHCIOTa MOXKET pEarupoBaTh C Ka)IbIM U3 ABYX BEIIECTB:
1) cepoii u MarHuem
2) okcugom xene3a (1) u okengom kpemuus(1V)
3) TUAPOKCUIOM KaJIHUs ¥ XJIOPUJIOM KaTHs
4) uutpaToM Oapus u ruapokcugaom meau(ll)
7. B cxeme npeBpaleHni
Zn0O — X; — X, — Zn(OH),
BelIeCTBaMHU «X1» U «X5» COOTBETCTBECHHO SIBJISTIOTCS
1) Zn(OH), u ZnCl,
2) Zn(OH), u ZnSO,
3) ZnCl, u ZnSO,
4) ZnCl,u ZnO
8. Ilpu rugparanuu aneruiieHa B npucytctBuu cyibdara prytu (1) odpazyercs
1) sTanon
2) 3TaHaJIb
3) aTaHOBas KUCJIOTA
4) nuATUIOBBIN dUp
9. KakoMmy THIly peakiiuu COOTBETCTBYET YPaBHEHUE

NaOH + HCI = NaCl + H,0O



1) obmena
2) COeTUHEHUS
3) paznoxeHus
4) 3aMerieHus
10. B cucreme
2S04 + Oy <> 28053y + Q

CMEIICHUIO0 XUMUYECKOTO PABHOBECHS B CTOPOHY MCXOIHBIX BEIIECTB OYyIET
CII0CO0OCTBOBATH

1) yMeHBITICHUE TEMIIEPATYPhI

2) yMeHBIIICHUE JaBICHUS

3) yBenuuenue koHneHtpauuu SO,

4) ymenbliiienre KoHuentpauu SO3
11. CokpanieHHOE HOHHOE YpaBHEHUE

Fe* + 20H™ = Fe(OH),

COOTBETCTBYET B3aMMOJICHCTBHIO BEIIECTB:

1) Fe(NO3); u KOH

2) FeSO4 u LIOH

3) Na,S u Fe(NOs),

4) Ba(OH), u FeCl;

12. B kpatkom nonnom ypaBuenuu peakiuu NaF + AICl; — ... cymma
K03(PuIMeHTOB paBHa

1)3
2) 4
3)5
4) 6
13. IIponaHoa MOKHO MOTYYUTh U3 MPOIIEHA B Pe3yJIbTaTe peakiuu
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1) rupparanun
2) ruApUpOBAHUS
3) raJIoreHUpOBaHHUS
4) rugporajioreHUpOBaHUS
14. Dx0n0rnYecKn YUCTHIM TOILUIMBOM SIBJISIETCS
1) HedTh
2) BoOpOA
3) KaMEeHHBII yTroJb
4) npupOIHbIN Ta3
Yacrs 2

1. YcranoBuTE COOTBETCTBUE MEX]Y CTPYKTYPHOM (DOpMYJII0ii BeliecTBa U HA3BaHUEM
TOMOJIOTHYECKOTO PsAZla, K KOTOPOMY OHO IMPUHAIIIEKUT

O®OPMYVIJIA BEILIECTBA I'OMOJIOT' MYECKHWH P51
A) C¢Hs—CH,—CHj3 1) ankagueHb
b) CH;—C(CH3),—CH,—CHj; 2) aJIKaHbI
B) CH,=C=CH—CHj; 3) apensl
I') CH;—C =C-CH3; 4) anmkeHsbl
5) anKuHBI

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

B3aUMOJICUCTBHS.
NCXO/IHBIE BEILIECTBA [MPOAYKTHI PEAKLIN
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. YcraHoBUTE COOTBETCTBUE MEX/y Ha3BaHUEM COEAMHEHUS U oOuiel opmyion

TOMOJIOTHYCCKOI'O psAda, K KOTOPOMY OHO IIPUHAIJICIKHUT.

HA3BAHUWE COEJMHEHUW A OBIIIAA ®OPMYVYIJIA
A) 6yTeH 1) CiHan+2
B) rekcun 2) ChHa,
B) metunbenzon 3) CHyn
I') merTan 4) CiHon 4
5) CiHons

B 3a0anuu 4 evibepume mpu eepHuIX omeema u3 wiecmu. 3anuuwiume ImMu YugPpol 6
nopsaoKe 803paAcmaHusl.

4. ITpucoeAMHSIOT XJIOPOBOOPO] 00a BeliecTBa B Habopax
1) mpomneH, 3TuH
2) 6ensomn, OyragueH-1,3
3) OyTaH, ITUKJIONIPOTIaH
4) 6yreH-1, mponuH
5) XJOpBUHUII, STUJICH
6) 1,2-muxmopsTaH, OyTeH-2

5. Kakas macca a30THOM KUCIIOTHI coaepkutces B 171 e€ 20%-Horo pacTBopa ¢
IUIOTHOCTBIO 1,051/Mi1? 3anuIIMTE YUCIIO C TOYHOCTHIO JIO IEJIBIX.

Yactb 3

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

Onpez:eJmTe OKHUCJIIUTEIb U BOCCTAHOBUTCIJIb.
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2. Ilpokanunu 32,1 r xa0puaa aMMOHHMS € 55,5 T THAPOKCHIA KAIBLUS, COAEPKALLErO
20% uHepTHBIX IpuMecel. Paccunraiite 00beM (B IMTpax, H.Y.) BBIICIUBIIETOCS Trasa.

Bapuanr 4

Yacrs 1

1. ¥V snemMeHTOB NOATrpyNmbl KUCIOPOAA C YBEIMYEHHEM aTOMHOI'O HOMEpPA

YBEIINYMBAETCS
1) aToMHBIN paguyc
2) oTHOCHTEINIbHAS aTOMHAsl Macca
3) 4MCIIO BaJICHTHBIX AJIEKTPOHOB B aTOMaX
4) 3JIeKTPOOTPHULIATEIILHOCTD

2. CreneHb OKUCIIEHUS, PaBHYIO +3, aTOM a30Ta MMEET B COCTMHEHNH

1) HNO3
2) NH3
3) HNO;
4) N2Os

3. CoennHeHus, B COCTaB KOTOPBIX BXOAUT (pyHKIMOoHanbHas rpynma —COOH

OTHOCATCA K KJaccy
1) ciupToB
2) kKapOOHOBBIX KHCIIOT
3) abAeru0B
4) apupos

4. OxucauTeNbHbIE CBOMCTBA ce€pa MPOSBISET IPU B3aUMOECHCTBUU C

1) kuciopoaom
2) propom
3) xnopom

4) marauem



5. BemiecTBo, KOTOPOE MOXKET pearupoBaTh C BOAOPOJIOM, KUCIOPOJAOM U
XJIOPOBOJOPOAOM, UMEET (HOpMyITy

1) C,H,4
2) C,Hg
3) NaNO;
4) K,0
6. PactBop xmopuaa xenesa (1) pearupyer ¢ kaxapIM U3 IBYX BEIECTB:
1) HCl u H,SiO3
2) H,0 u Cu(OH);
3) O, u HNO3
4) NaOH u AgNO;
7. N3omepom OyTaHais SIBIsSICTCS
1) 6yranon
2) meHTaHOBas KUCJIOTa
3) 2 — xJIopIponaHoBas KUCIOTa
4) 2-MeTHIITIPOTIaHAb
8. 'uapokcuibHas TpyIna UMEeTCsl B MOJIEKYJIaxX
1) ciupToB ¥ KAPOOHOBBIX KUCIIOT
2) anpAETUI0B U MPOCTHIX 3(PUpPOB
3) aMUHOKHCIIOT U CIIOKHBIX 3(PUPOB
4) )KMpPOB U COUPTOB
9. B cxeme npeBpallleHHi
H.O HCI
CH,— X; — X,
BELIECTBOM «Xp» SIBIISIETCS

1) sTananb
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2) 1,2-3tanamon
3) meTuaneTar
4) xymopatTan
10. Iy cMetieHrs paBHOBECHS BIPABO
2CO0+0,=2C0,+Q
HEO0XOIUMO
1) ymenbmnTh KOHUEHTpanuwo CO
2) yMEHBIIUTh KOHIIeHTpatuio O,
3) NOHU3UTH JaBICHUE
4) MOHU3UTH TEMIEPATYPY
11. Monsr Cl oOpa3yroTcs mpu IUCCOIMALIAN
1) KCIO;
2) KCI
3) C,H:Cl
4) NaClO,

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

MIPOSIBIISICT
1) Cr*
2) Al°
3) 02
4) cr®
13. IlpeBpailieHue TMEeHTaHAa B MEHTEH OTHOCUTCS K PEAKLINU
1) monmumMepuzaiuu

2) neruapupoBaHus



3) neruapartanuu
4) nuzoMepuzanuu

14. I1pu paboTe ¢ XJ0pOM COOMIOAIOT CIIEIUATIbLHBIE MEPhI 0€30MaCHOCTH, TOTOMY UTO
OH

1) neryu

2) TOKCHUYEH

3) pa3zbenaeT CTeKIo

4) oOpasyeT B3phIBOOMACHBIE CMECH C BO3IyXOM
Yacrsb 2

1. YcranoBuTe COOTBETCTBUEC MCKAY Ha3BaHUCM COCAMHCHHA U €TI0 IIPUHAAJIC)KHOCTBIO
K OIIPCACIICHHOMY KJIACCY OPIraHNYCCKHX BCIICCTB.

HA3BAHUE KJIACC OPTAHUYECKHUX
COEAMHEHMA BEIIECTB
A) anaHuH 1) ciupTsl
b) 6enzon 2) aMMHOKHCJIOTBI
B) stundopmuar 3) dbeHomnbI
') aTanon 4) cnoxHble F3PUpPHI

5) apoMaTUyecKUe yrieBoa0POIbI

2. YCTaHOBUTE COOTBETCTBUE MEXK Y (DOPMYJION COSTMHEHUS U 3HAUCHUEM CTEIICHU
OKHCJIEHUS a30Ta B HEM.

OOPMVIJIA COEJIMHEHMA CTEIIEHb OKHUCJIEHUA A30TA
A) N,O 1)+5

b) N2Os 2) +4

B) KNO, 3)+1

') NO, 4) +3
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5) -1

3. YcraHoBUTE COOTBETCTBUE MEX/y Ha3BaHUEM COEAMHEHUS U oOuiel opmyion

TOMOJIOTHYCCKOI'O psAldad, K KOTOPOMY OHO IIPUHAIJICKHUT.

HA3BAHUWE COEJUHEHUA OBIIIAA ®OPMYVYIJIA
A) TIeHTUH 1) ChHansz
B) nponan 2) CyHazn
B) meTunnponan 3) CiHon
') rexcen 4) CyHyp 4
5) CiHan s

B 3a0anuu 4 evibepume mpu eepHulx omeema u3 wiecmu. 3anuuiume Imu yuQpol 6

nopaoKe 603pacmanusl.
4. Ilpucoeaunstor 6poM 00a BeliecTBa B Habopax

1) 6yten, Oyramuen-1,3

2) uukino0yTaH, MeHTaH

3) OyraHn, 1-xmoprieHTaH

4) TeTpabpoMdTaH, MPONTUH

5) nporeH, aleTuieH

6) 1,2-mubpomaTeH, OyTHH

5. Kakas macca kapOonHata Hatpus motpedyercs ais npurotosienus 0,51 13%-Horo
pacTBopa MmI0THOCTHIO 1,13 r/Mi? 3anuniuTe Yuciao ¢ TOYHOCTHIO /10 COTHIX.

Yacrn3
1. Ucnionp3yst MeTOT 3IEKTPOHHOTO OanaHca, COCTaBbTE YpaBHEHUE PEAKITUN

FeC|2 + HCI + K,Cr,0O; — FECIg + CfCIg +KClI + H,O

Onpez:eJmTe OKHCJIUTCIIb 1 BOCCTAHOBHUTCIIb.



2. Onpenenute MaccoBYIO J0JIHO (B %) CONSTHOM KUCIOTHI B pacTBope Maccoii 200r,

€CJIM B HEM PaCcTBOPSETCS METAUNIMYECKHUI allFOMUHUI Maccoil 31, coaepxanuii 10%

WHEPTHBIX PUMECEH.
Kaou kK oTBeTam
Bapuanr 1

Yacrs 1

CoNoaRrLDE
NRNBRENWNN BN

=
o -
w

11.4
12.3
13.2
14.1
Yactb 2

1. 3261
2.5412
3. 3213
4, 135
5. 56,7
Yacts 3

1. ConeprkaHrie BEpHOTO OTBETA U YKAa3aHUSI IO OLICHUBAHUIO

DJIeMEeHThI OTBETA
(momryckaroTcst uHbIe (POPMYIUPOBKU OTBETA,

HE MCKaXaIOIHUe ero CMBICTIA)

bamel

1) CocTaBiieH 3JIEKTPOHHBIN OaaHC:
2 | Mn*" + 58 — Mn*
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5]2r-28—1°

2) PacctaBnenbl K03()PHUIMEHTHI B ypaBHEHUH PEAKIUH:

2KMnQO, + 8H,S0,4 + 10KI = 2MnSQO, + 5l + 6K,SO, + 8H,0

3) VYkazaHo, 4To Mo/ B CTeNeHN OKUCIeHU —1 (MiIu Hoaua Kamus 3a
CYET Ho/1a B CTEIIEHU OKHUCIICHUS —1) SBJISIETCS BOCCTAaHOBUTEJIEM, a
Maprasell B CTETICHU OKUCIICHHS +7 (WM IIepMaHTaHaT KaJIusl 3a CYET
Mapratiia B CTENIEHU OKHUCJICHUS 1+7) — OKUCITUTEIIEM.

OTBET NPaBU/IbHbIN M NOJHbIW, BK/IKOYAET BCE HAa3BaHHbIE Bbie 3
3/1eEMEHTbI
B oTBeTe aonyuieHa owmnbKa TONbKO B OAHOM U3 3/1IEMEHTOB 2
B oTBeTe AONYLLEHDbI OWNOKKN B ABYX 3N1€MEHTaX 1
Bce snemeHTbl OTBETA 3aNMCaHbl HEBEPHO 0
MakcumanoeHsil 6aan 3
2. CopeprkaHue BEpHOTO OTBETA M YKa3aHHS 110 OLICHUBAHUIO
DNeMeHTHI OTBETa
(momyckatrotcst uHble (OPMYJIUPOBKU OTBETA, bannbl

HE MCKaXKaloIUe €ro CMBICIIA)

1) CocTapeHo ypaBHEHHE PEAKLIUH:
4FeS + 70, = 2Fe,05 + 4SOZT

2) PaccunTaHbl Macca M KOJUYECTBO BEIECTBA YUCTOrO CYIb(uaa
xenesa (11):
m(FeS) =5,61 - 0,8 = 4,488 kr




n(FeS) = 4488 / 88 =51 mounb

3) OmpezaencHoO KOJUYECTBO BEIICCTBA r'a3a:
n(SO,) = n(FeS) = 51 momb

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

OtBeT HpaBI/IJIBHBIﬁ )51 HOJIHBIﬁ, BKJIIOYAaCT BCC HA3BAHHBIC BLIIIC
OJICMCHTEI

B otBeTe gomyiieHp! OMMOKN TOIBKO BO 2-M, WUIH 3-M, WU 4-M
DJICMEHTE

B otBete JOITYIICHBI OITNOKH B ABYX 3JICMCHTAaXx

B otBete AOITYyHIICHA omunoOKa B IICPBOM BJICMCHTC, KOTOpas IMOBJICKIIA
OIIMOKHU B MMOCJICAYIOIIUX 3JICMCHTAX

Bce anneMenTh 0TBETa 3alMCaHbl HCBCPHO

Maxcumanvuviii 6ann

Bapuant 2

Yacte 1

©CoNoakrwdE
WRPRNNNEFENDWS

ol
= O
w w

12.4
13.2
14.1
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Yacrtb 2

4532
5412
2353
246
18,75
Yacrtp 3

abrwnhE

1. CopeprkaHuie BEpHOTO OTBETA U YKAa3aHUSI IO OLICHUBAHUIO

DJIEMEHTBI OTBETA
(momyckarotcst uHble GOPMYJIUPOBKU OTBETA, bannsl

HE MCKa)KaIOIHEe €ro CMBICTIA)

1) CocraBiieH 3JIeKTPOHHBIN OataHC:
2 | cr*+3e —cr®

3|s?-22—>¢"

2) Paccrapiienbl K03 (OUIMEHTH B ypaBHEHUH PEAKIIUU:

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

3) VYxkazaHo, 4yTO cepa B CTENEHU OKUCICHUS —2 (WJIK CEPOBOOPO]I 32
CYET CEPhl B CTENEHU OKUCJICHUS —2) SIBJISIETCS BOCCTAHOBUTEJIEM, a
XPOM B CTENEHU OKUCIICHUS +6 (MiIu OMXpoMat Kajius 3a CueT Xpoma B
CTENEHU OKUCIIEHUS +6) — OKUCTUTEIIEM.

OTBeT NpaBUJILHBIN U TIOJHBIN, BKIIOUAET BCE HA3BAHHBIE BHIIIE 3
DJIEMEHTHI

B otBeTe pomyiieHa onmmoKka TOJILKO B OJTHOM U3 DJIEMEHTOB 2
B otBeTe gomylieHbl OmMMOKH B IBYX DJIEMEHTaX 1
Bce sneMenThl 0TBeTa 3aucaHbl HEBEPHO 0

Maxcumanvrwii 6ain 3




2.

ConepxaHre BEpHOTO OTBETA U YKa3aHUS MO OLEHUBAHUIO

DJIeMEeHThI OTBETA

(momryckaroTcst mHbIe (POPMYITUPOBKH OTBETA, bansr
HE MCKa)XaIOIIHe €ro CMBICTIA)

1) CocraBiieHO ypaBHECHHE PCAKIIHH:

CaCl, + 2AgNO; = Ca(NO3), + 2AgCL|
2) PaccunTaHbl Macca W KOJHUYECTBO BEIICCTBA XJIOPHUIA KATbIUSA U

HUTpaTa cepedpa B pacTBOpAX:

m(CaCl,)=100-0,1=10r

n(CaCly)=10/111 = 0,09 monb

M(AgNO3)=100-0,1=10T

n(AgNO3) =10/ 170 = 0,06 mob
3) VYkazaHo BelecTBO, KOTOPOE B PACTBOPE HAXOMAUTCS B M30BITKE:

CaCl, — xiopun kanbius (MM BEIIECTBO, KOTOPOE pearupyeT

motHOCThI0 — AGNO3)
4) PaccunTaHa Macca ocajka:

n(AgCl) = n(AgNO;) = 0,06 moJb

m(AgCl) =0,06 - 143,5=8,61r
OTBeT NMpaBUJILHBIN U MTOTHBIN, BKIIFOYACT BCE HA3BAHHBIC BBIIIIC 4
AIIEMEHTBI
B otBeTe gomyieHspl OMMOKY TOIBKO BO 2-M, WIH 3-M, UK 4-M 3
AJIIEMEHTE
B oTBeTe nomyrieHs! OMMOKHN B IBYX 3JI€MEHTax 2
B otBete nomyiieHa ommrOKa B IepBOM 3JIE€MEHTE, KOTOpasi MOBJIEKIA 1

OIIMOKY B MMOCJIACAYIOIINX 3JICMCHTAX
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Bce aneMenThl 0TBETa 3alMCaHbl HEBCPHO

Maxcumanvnwviu 6aun

Bapuanr 3

Yacte 1

CoNoGRRwWNE
PNNWADRAWRE WW

10.2
11.2
12.3
13.1
14.2
Yactb 2

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

1. CopeprkaHuie BEpHOTO OTBETA U YKA3aHUS 1O OLICHUBAHUIO

DJIeMEeHThI OTBETA
(momyckaroTcs uHbIC (POPMYITUPOBKH OTBETA,

HE MCKaXKaloIlUe ero CMbICIIA)

baner

1) CocTaBieH dJIEKTPOHHBIN OaIaHC:
2 | cr*+38 —Cr®




3|2-28—1

2) PacctaBnenbl K03()PHUIMEHTHI B ypaBHEHUH PEAKIUH:

6Kl + 7H,SO, + K,Cr,0O; = 31, + Cr2(804)3 + 4K,S0O, + 7H,0

3) VYkazaHo, 4To Mo/ B CTeNEeHN OKUCIeHUS —1 (Wiu Hoaua Kaimus 3a
CYET Ho/1a B CTEIIEHU OKHUCIICHUS —1) SBJISIETCS BOCCTAaHOBUTEJIEM, a
XPOM B CTEIEHU OKHUCIICHUS +6 (MiIu OMXpoMat Kalus 3a cueT Xpoma B
CTETICHU OKHUCJICHHS +6) — OKHCITUTEIEM.

OTBeT NpaBUIIBHBIN U MOJHBINA, BKJIIOYAET BCE HA3BAHHBIC BHIIIE 3
AJIEMEHTHI
B oTBete nomyieHa ommoKa TOJIBKO B OJJHOM U3 JIEMEHTOB 2
B oTBete nomyiieHbl OMMOKHU B ABYX AJIEMEHTaX 1
Bce a51eMeHThI 0OTBETa 3aMMCaHbl HEBEPHO 0
Maxcumanvuwiii 6ann 3
2. ConeprkaHue BEPHOTO OTBETA U YKa3aHMsI 0 OI[CHUBAHUIO
DJIEMEHTHI OTBETA
(momyckarotcst uHble (OPMYJIUPOBKU OTBETA, bannbl

HEC UCKaXaromuc €ro CMBICJ'Ia)

1) CocraBiieHO ypaBHEHHE PEAKIIHH:
2NH4C| + C&(OH)z = CaCIZ + 2NH3T + 2H20

2) PaccunTaHbl KOJUYECTBO BEIIECTBA XJIOPHIa aMMOHHS, Macca U

KOJIMYECTBO BECIICCTBA 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) =44 4
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n(Ca(OH),) = 44,4/ 74 = 0,6 monb

3) VYkazaHo BelecTBO, KOTOPOE HAaXOAUTCS B N30BITKE:
Ca(OH), — ruapokcu KanbIus (WA BEIIECTBO, KOTOPOE pearupyeT

noHocThio — NH,4CI)

4) BwruuciieH o0beM rasa:
n(NH3) = n(NH,CI) = 0,6 moib

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

OtBeT HpaBI/IJIBHBIﬁ )51 HOJIHBIﬁ, BKJIIOYaCT BCC HA3BAHHBIC BLIIIC
OJICMCHTEI

B otBeTe gomyiieHp! OMMOKH TOIBKO BO 2-M, WUIH 3-M, UK 4-M
2JIEMEHTE

B otBete AOITYIICHBI OITNOKH B ABYX 3JICMCHTAaXx

B otBete nomyieHa ommbka B IepBOM AJIEMEHTE, KOTOpasi MOBJIEKIIA
OIIHUOKH B MOCTEAYIOMINUX JIEMEHTAX

Bce aneMenTh 0TBeTa 3alMCaHbl HCBCPHO

Maxcumanvuolii 6ain

Bapuanr 4

Yacre 1
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12.2

13.2

14.2
Yacrb 2

1. 2541
2.1435
3.3112
4, 156
5. 73,45
Yacrtp 3

1. Coz[epxcaHHe BCPHOI'O OTBCTA U YKa3aHU 110 OLICHUBAHUIO

DJIeMEHTHI OTBETA
(momyckaroTcst uHbIe (POPMYIUPOBKU OTBETA, banb

HE MCKa)XaIOIHEe €ro CMBICTIA)

1) CocTaBiieH 2JICKTPOHHBIN OajIaHC:
2| 1| cr®+3—cCr®

6|3 | Fe”—1e— Fe”

2) Paccrapienbl k032G OUIIMEHTH B ypaBHEHUH PEAKIINU:

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

3) VYkazaHo, 4TO K€JI€30 B CTENEHU OKUCIICHUS +2 (WM XJIOPH]T Keje3a
(I1) 3a cueT xene3a B CTEIIEHU OKUCIICHUS +2) SBIISICTCS
BOCCTAHOBUTEJIEM, @ XPOM B CTEIICHU OKUCIIEHUS +6 (Ui Ouxpomar
KaJIMs 332 CUET XpOMa B CTEMEHU OKUCJIEHUS +6) — OKUCITUTEIEM.

OTBeT NpaBUJILHBIN U TTOJHBINM, BKJIIOYAET BCE HA3BAHHBIC BHIIIE 3
DJIEMEHTEHI

B otBeTe pomyiieHa onmmoKa TOJIbKO B OJJHOM U3 3JIEMEHTOB 2
B oTBeTe pomyiieHbl OmMMOKH B IBYX DJIEMEHTAX 1
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Bce aneMenThl 0TBETa 3alMCaHbl HEBCPHO

Maxcumanvrolil 6ann 3
2. ConeprkaHue BEPHOTO OTBETA U YKA3aHMUS TI0 OIICHUBAHHIO
DJeMEeHThI OTBETA
(momyckarotcs uHble GOPMYJIUPOBKH OTBETA, bamner
HE HCKa)KaIoIIKME €ro CMBICTIA)

1) CocTaBiieHO YpaBHCHHE PCAKIUH:

2Al + 6HCI = 2AICI; + 3H,
2) PaccunTaHbl Macca M KOJIMYECTBO BEIICCTBA YMCTOrO aTFOMHHHUS:

mAh=3-(1-0,1)=2,7r

n(Al) =2,7/27=0,1 monb
3) BbIunciieHbl KOJIMYECTBO BEIIECTBA M Macca YHCTOU COISTHOM

KHCJIOTHI:

n(HCl)=3 - 0,1 =0,3 moib

m(HCH=0,3-36,5=10,95r
4) OmpeneneHa MaccoBast A0S COJISTHON KHUCJIOThI B pacTBOpE:

W(NH3) = 10,95 /200 - 100% = 5,475%
OTBeT NpaBUJILHBIN U TTOJTHBIN, BKJIIOYAET BCE Ha3BAHHBIC BBIIIIC 4
DJIEMEHTEHI
B otBeTe gomyieHbl OMMOKN TOIBKO BO 2-M, WIH 3-M, UK 4-M 3
2JIEMCHTE
B otBeTe gomyiieHbl OmMOKH B IBYX DJIEMEHTaX 2
B otBeTe gomyieHa onmbka B IEpBOM 3JIEMEHTE, KOTOpas MOBJIeKIa 1




OIOKHU B MNOCIACAYIOIINX 3JICMCHTAX

Bce anneMeHnThI 0TBETa 3alMCaHbl HCBCPHO

Maxcumanvnwviu 6aun
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