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|. IlaciopT )oHAa OLIEHOYHBIX CPEICTB

1. ObaacTh npuMeHeHUus (POH/IA OLEHOYHBIX CPEICTB

@OH/ OICHOYHBIX CPEJICTB MpEAHA3HAYEH JIi KOHTPOJIS U OLEHKH 00pa3oBaTeIbHBIX
JOCTHKCHHUH 00ydJaroIuXcsi, OCBOMBIINX MporpaMMmy yueoHou nucuuruinabl [1/1.02 Xumus.

@OHJI OLICHOYHBIX CPEACTB BKJIOYAET KOHTPOJBHBIE MaTepHalbl Il IPOBEICHUS
TEKYIIEro KOHTPOJIS U MPOMEXKYTOYHOH aTTectaiuu B hopMme AuddhepeHIIMpOBAaHHOTO 3a4eTa.

@®oHj oueHouHbIX cpelacTB (nanee — @OC) nmpencraBiaeH B BUIE MEXIUCHUIUIMHAPHBIX
3aJJaHU}, HaMpaBJICHHBIA HA KOHTPOJIb KayecTBa U co3faHue ycinoBuid s popmupobanus OK u
(umm) T1IK y oOyuarommxcst mocpencTBoM npoMexyrounoit arrecraiun. @OC pa3pabareiBaeTcst
C OMNOpol Ha CHHXPOHU3UPOBAHHBIE O0OpA30BaTENIbHBIE pE3YyJbTaThl, C Y4eTOM MpOodUiIs
oOydeHHUs, ypOBHS  OCBOCHHS  OOIICOOpa3OBAaTEIbHOW  JUCHUIUIMHBI  «XHMHS» U
npodecCHOHaNbHOM HANpPaBIEHHOCTH O00pa30BaTeNbHONM MPOrpamMMbl IO  CIEUUATBLHOCTH
35.02.20  TexHomorusi  MPOU3BOJACTBA,  NEPBUYHOM  mepepabOTKM U XpaHEHUs
CEJIbCKOXO03SUCTBEHHON MPOIYKIIHH.

@OH/1 OLIEHOYHBIX CPEJICTB pa3padOTaH HA OCHOBAHUMU:
OCHOBHOIl npodeccroHalbHON 00pa3oBaTelnbHONW MHporpammsl mo crenuainbHocta CIIO

35.02.20

Texuomorusa

IIPOU3BOJACTBA,  IIEPBUYHOU

CEJIbCKOXO03HCTBEHHOM MTPOTYKIIHNH;
nporpaMMmsel yaeOHou mucrurumabl [1]].02 Xumust.

nepepaboTKu

U XpaHEHUs

HaumenoBanue OcHoBHBbIE MOKa3aTeJ U OeHKH | Tum 3aganus; dopma
00beKTOB KOHTPOJISI U pe3yJibTaTa U UX KPpUTEepHH Ne 3apanuns arrecTauMu
OLICHKH (B
(0OBEKTHI OLICHUBAHMS) COOTBETCTBHH
€ y4eOHBbIM
IJIAHOM)
V1 nHa3piBaTh: n3ydeHHble | [lokaspiBaroT ymenue | TectupoBanue | Jduddepenunpo
BEILIECTBA 0 | MOJIb30BATHCS MEXIYyHApOAHOU | 3aiaHust st BaHHBIN 3a4eT
«TPUBHATBHOW WJIW | WK TPUBUAIBLHOW HOMEHKJIATYpOol | (ppoHTAIBHOTO
MEXKTYHapOAHOMN "
HOMEHKJIaTypam VHIUBUyaJlb-
HOTI'0 OIpoca
IIpakTrueckue
3a7aHus
v2 ONPEAEIIATD: Onpenensitor  BajeHTHOCTh M | TectupoBanue | duddepenunpo
BAJICHTHOCTh M CTEIMEHb | CTENEHbh OKHCICHUS XUMHUYECKHUX | 3alaHusl st BAHHBIN 3a4€T
OKHCJICHUS  XUMHUYECKHX | SJIEMEHTOB, TUIl XUMUYECKOH CBSI3U | (DPOHTAIHLHOTO
AJIEMEHTOB, TAN | B COCAWHEHMSAX, 3aps] HOHA, | U
XAMHUYECKOW  CBA3U B | IPOCTPAHCTBEHHOE CTPOEHUE | UHIMBUIYAIIb-
COCIMHEHMSX, 3apsA]l MOHA, | MOJIEKYJI, THIl KPHUCTAJUIMYECKOM | HOTO ompoca
MIPOCTPAHCTBEHHOE peweTku, xapakrep cpenbl B | [Ipakthueckue
CTPOEHUE MOJIEKYJI, THI | BOAHBIX PAcCTBOpaxX, OKHUCIUTENb U | 33JaHUS
KPHUCTAJUIMYECKON BOCCTAHOBUTEIb, HaIpaBJICHUE
pPELIETKH, XapakTep Cpelbl | CMELIECHUS paBHOBECHS oJ
B BOAHBIX  PAacTBOpax, | BIUSHUEM Pa3IUYHBIX (PaKTOPOB,
OKHCIIUTEND U | U30MEpPBI u TOMOJIOTH,
BOCCTAHOBUTEIb, MPUHAJIE)KHOCTh BEIIECTB K
HaIllpaBJIEHUE CMELICHMS | pa3HbIM KJaccaM HEOPraHMYECKHUX
paBHOBECHUS MOJ | I  OPraHMYEeCKUX  COCTUHECHUMH;
BIIUSIHUEM pa3IMYHBIX | XapaKTep  B3aWUMHOTO  BIIMSHUS
bakTopoB, H30MEphl U | aTOMOB B  MOJIEKYJIaX,  THIIbI




TOMOJIOTH,
MIPUHAJIC)KHOCTh BEILIECTB
K pa3HbIM KJlaccam
HEOPraHUYECKUX u
OpraHUYECKUX
COCIMHECHU;
B3aUMHOI'0 BIIUSIHUSA
aTOMOB B  MOJIEKYJIaXx,
TUIIBI peakuuii B
HEOPraHUYECKOMN U
OpraHNYeCKON XUMUH;

XapakTep

peakuuii B HEOPraHWYECKON U
OPraHUYeCKOW XUMUH;

VY 3 xapakrtepusoBaTh: s-, | [loka3piBatoT HaBbIkM paboTel ¢ | TectupoBanue | duddepenuupo
p-, O-3J€MEHTBI 1O HX | MEPHOAMYCCKOM cucTeMoH | 3amaHus i BaHHBII 324Y€eT
MOJIOKEHU IO B | MeHnneneeBa 1Mo XapaKTepUCTHKE | (PPOHTAIHLHOTO
[lepuonuueckoid cUCTEME | XMMHUYECKUX 3JIEMEHTOB; | U

J.W. Menneneesa; o0mue | OnpeneieHuo ux CTPOEHHS, | UHAUBUYAJIb-

XUMUYECKHE CBOMCTBA | XUMUYECKUM CBOMCTBaM; OOIIMM | HOTO OIpoca

METaJIJIOB, HEMETAJJIOB, | XUMUYECKUM cBoiictBaM | [IpakTuueckue

OCHOBHBIX KJIaCCOB | METAJJIOB, HEMETAJJIOB, OCHOBHBIX | 3aJaHUs

HEOPraHUYECKUX U | KJIacCOB HEOPraHUYeCKUX u

OpraHUYECKUX OpraHUYEeCKUX COEJIMHEHHI;

COCIMHECHUH; CTPOCHHE U | CTPOCHUE u CBOICTBa

CBOMCTBA  OPraHMYECKUX | OPraHUYECKUX COEJIMHEHH

COCMHEHU I (YrJ1I€BOIOPOIOB, CIIUPTOB,

(YrneBomopooB, CIUPTOB, | (DEHOJIOB, AalIbJETU]IOB, KETOHOB,

¢dbeHooB, QJIBJICTHJIOB, | KAPOOHOBBIX  KHUCIIOT,  aMHUHOB,

KETOHOB, KapOOHOBBIX | aMUHOKHCIIOT U YTJIEBOJIOB);

KHUCJIOT, aMUHOB,

AMUHOKHCIIOT u

YTJIEBOJIOB);

V4 OOBSICHSATE: YMerT o0BSICHITh 3aBUCUMOCTH | TectupoBanue | duddepenunpo
3aBHCUMOCTD CBOMCTB | CBOMCTB XMMHYECKOTO 3JIEMEHTA W | 3aJaHus s BaHHBIN 3a4eT
XUMHUYECKOTO JJIEMEHTa W | OOpa30BaHHBIX UM BEIIECTB OT | PPOHTAIBLHOTO

00pa30oBaHHBIX UM | mojoxkeHuss B Ilepuonnueckon | u

BEILIECTB OT IIOJIOKEHUS B | CUCTEME JAN. MeneneeBa; | ”HAUBUAYaAb-

Ilepnonnueckold cHCTEME | 3aBUCUMOCTh CBOMCTB | HOT'O OIIpOCa

Hd.N. MenpeneeBa; | HEOpraHmyeckux BemecTB oOT uXx | [IpakTtuueckue

3aBHCUMOCTD CBOWCTB | COCTaBa M CTPOCHUS, NPUPOAY | 3aJaHUS

HEOPTraHWYECKUX BEIIECTB | XMMUYECKON CBSI3U, 3aBUCUMOCTH

OT MX COCTaBa U CTPOCHMUS, | CKOPOCTH XUMHUUYECKON PEAKIUU OT

IpUPOTY XUMHUYECKOMN | pa3IMUHbIX ¢dakTopoB,

CBSI3H, 3aBUCUMOCTD | pEaKIIMOHHOM CIIOCOOHOCTH

CKOpOCTH XUMUYECKON | OPraHMYECKUX  COECOUHEHUU  OT

peaKkuy OT PA3JIUYHBIX | CTPOCHUS KX MOJICKYIT;

(bakToOpoB, peaKIUOHHON

CIIOCOOHOCTH

OpraHUYECKUX

COCMHEHUI OT CTPOEHHUS

UX MOJIEKYJ;

V5 BBITIOJTHATH VYMeEIT BBITONMHATh XUMUYECKUH | BeimonHeHue Huddepenumpo
XUMUYECKUM DKCIEPUMEHT | OKCIIEPUMEHT II0 PACIO3HABAHUIO | YIIPAKHEHUU BAHHBIN 3a4eT
o pacno3HaBaHUIO | BOKHEMIIMX HeopraHudeckux U | [lucemenHas




BAXHEHUIINX OpPraHUYECKHUX BEUICCTB, | IPOBEPOYHAS
HEOPraHUYECKUX U | IOJYYEHUIO KOHKPETHBIX BEIIECTB, | paboTa
OPraHMYECKHUX  BEIIECTB, | OTHOCAIIUXCS K n3ydyeHHbM | Tect
IIOJIyUEHUIO KOHKPETHBIX | KJIaccaM COECIUHEHUII;
BEUIECTB, OTHOCAIIUXCS K
M3Y4YEHHBIM KJ1accam
COEIUHCHMI,
Y6 IIPOBOJUTH Iloxa3piBaloT yMmeHUs IPOBOAUTH | BellmonHeHnE Huddepenunpo
pacueTsl 0 XUMHYECKHM | pacyeThbl 1o XMMHUYECKUM | YIPAKHEHUN BaHHBIN 3a4eT
dopmynaM U ypaBHEHHUSM | GOpMyJaM U ypaBHEHUsM peakiuii | [lucemenHas
peaxkuuit; IIPOBEPOYHAs
pabota
v7 OCYILECTBIATH | MoryTt OCYIIECTBIATH | BrinmosineHnue Huddepenunpo
CaMOCTOSATENIbHBIA  ITOMCK | CAMOCTOSATEIIbHBIN IIOUCK | YIIpaKHEHUU BAHHBIN 3a4eT
XUMHUYECKON HMH(pOpMalMU | XUMHUYecKOH  uHpopmauuu ¢ | [IuceMeHHas
c UCIIOJIb30BAaHUEM | UCIIOJIb30BAHUEM Pa3IUYHbIX | IPOBEPOYHAs
pa3IM4YHBIX  MCTOYHHUKOB | HCTOYHHUKOB (cripaBoYHBIX, | paboTa
(cripaBOUYHBIX, HAYYHBIX M | HAYYHBIX U HAyYHO-TIOMYJSPHBIX
Hay4YHO-IIOMYJISIPHBIX U3JaHUH,  KOMIIBIOTEPHBIX  0a3
U3JIaHUl, KOMIBIOTEPHBIX | JaHHBIX, pecypcoB HMHTepHera);
0a3 JaHHBIX, PECYPCOB | UCIOJIb30BATh KOMIIBIOTEPHbIE
Wnrepuera); TEXHOJIOTUM i1 0O0paboOTKH U
HCII0JIb30BaTh nepesadn XUMHUYECKON
KOMIIBIOTEPHbBIE uH(pOpMaLlUU U €€ MpPEJCTaBICHUS
TE€XHOJIOTHH JUIs | B pa3IMYHbIX opMax;
00paboTKM ® Tepenadn
XUMHUYECKOH HMH(pOpMaIuu
U ee IpeACTaBICHUS B
pa3In4HbIX popMax;
V8 HCIIONIB30BaTh | JIeMOHCTPUPYIOT ymeHus | BeimonHenue Huddepenunpo
nproOpeTeHHbIEe 3HAHUS U | UCTIOJIb30BaTh npUOOpETEHHbIE | YIPAKHEHUN BaHHBIN 3a4eT
YMEHUs B IIPAKTHUYECKOM | 3HAHWS M YMEHMS B INpakTHdeckou | [TmcemenHas
JESATEIIBHOCTH U | ACSATEIBHOCTH W TIOBCEJHEBHOW | MPOBEPOYHAs
MOBCETHEBHOM KU3HU: KU3HHU: pabora
DIt NOHUMAaHMA | *JUIi  TOHUMaHMUA  IJI0OANBHBIX
100aTBHBIX npoOrem, | mpobiem, CTOSIIIINX nepen
CTOSALIUX Iepe]l | 4YeJIOBEYECTBOM:  DKOJIOIMYECKHX,
YeJI0BEYECTBOM: HHEPreTUUECKUX U ChIPbEBBIX;
IKOJIOTMUYECKUX, *00BACHEHHUS XUMHYECKHUX
HYHEPreTUYECKUX U | ABJICHUH, MPOUCXOSIINX B
CBIPBEBBIX; npupo/e, ObITY U Ha IIPOU3BO/ICTBE;

*00BSICHEHUS] XUMHYECKHX
ABJICHUM, MPOUCXOASAIINX
B Ipupoje, ObITYy M Ha
IIPOU3BO/ICTBE;
*3KOJIOTUYECKHU
IrPaMOTHOIO TIOBEJIEHUS B
OKpYXKarollei cpese;
*OLIEHKH BITUSIHUSA
XUMHUYECKOTO 3arps3HEHUs
OKpYyXKarolen cpeasl Ha
OpraHu3M 4YeJOBEKA W

*3KOJIOTHYECKH TpaMOTHOTO
MOBEJICHUS B OKpY>KaloIIel cpese;
*OIEHKH BIHSHHUS XUMHUYECKOTO
3arps3HEHUS] OKPY)KAIOLIeH cpesbl
Ha OpraHm3M 4eJOBeKa M JpyTue
YKUBBIE OPTaHU3MBI;

*0e301acHoOM paboThI c
BEIIECTBAMH B JIaOOpaTopuu, OBITY
Y Ha IPOM3BOJICTBE;
*OnpeeCHHS
POTEKAHMS

BO3MOKHOCTHU
XHUMHYCCKHUX




IpyrHe KUBBIE
OpTaHHU3MBI;

*0e30omacHO  paboOTHI ¢
BEIICCTBAMHU B
nabopatopun, OBITY M Ha
MIPOU3BO/ICTBE;
*OMpeICIICHHSI

BO3MOKHOCTH MPOTEKAHUS
XUMHYCSCKHUX
IIPEBpAILCHUI B
pa3IMYHBIX YCIOBUSIX U
OIICHKHU UX MOCJICACTBUH;

MpEBpAILICHHI B Pa3IMYHBIX
YCIIOBHSIX n OLIEHKHU 1704
MTOCJICICTBHI;

*pacro3HaBaHus ¥ UACHTU(DUKAIINH
BaKHEHIITNX BCIIIECTB n
MaTepHaJIOB;

*OLICHKA KayecTBa IMTHEBOM BOIbI
u OTJIEIBHBIX IMUILEBBIX
MPOAYKTOB;

KPUTHUYECKOU OILICHKU
JIOCTOBEPHOCTH XHMHYSCKOM

uHpOpMAaLNH, TOCTYAIONIEH

*pacro3HaBaHUs n

uAcHTU(DUKAIIH

Ba)KHEHIIIMX BEIIECTB MU

MaTepHUAJIOB;

*OLICHKHU KadecTBa

HUTHEBOU BOJBI u

OTICIBHBIX IMUIIEBBIX

MIPOJIYKTOB;

KPUTUYECKOU OIICHKHU

JIOCTOBEPHOCTHU

XUMHYECKOH

uHpopmanuu,

IIOCTYIAOIIEH u3

Pa3JIMYHBIX UCTOYHUKOB.

31 BakHeNme | JleMOHCTpUPYIOT 3HaHus | BeimosHeHue Huddepenunpo
XUMHYECKHE MOHATHS: | BAXKHEHIIIMX XUMHYECKUX MOHATUN: | YIPaKHEHHI BaHHBIN 3a9eT
BEIIIECTBO,  XMMMYECKHI | BEIIECTBO, XMUMHYECKHUHN »dlIeMeHT, | [IuceMeHHas
AJIEMEHT, aTOM, MOJIEKYJA, | aTOM, MOJIEKYJa, OTHOCUTEJIbHBIC | IPOBEPOUHAS
OTHOCHUTENIbHbIE aTOMHas | aTOMHasi M MOJEKyIspHas Macchl, | paboTa

U MOJEKYJspHas MaccChl, | HOH, aJuI0TpONus, n3otomnkl, | TecT

HOH, AJUIOTPOIIUS, | XUMHUUYECKas CBSI3b,

HW30TOIIEI, XUMHYECKas | AJIEKTPOOTPUIATEIBHOCTD,

CBS3b, BaJICHTHOCTb, CTENEHb OKHCJICHMS,

SJICKTPOOTPULATCIIbHOCTD,

BaJICHTHOCT, CTETIeHb
OKHCIICHHUS, MOJIb,
MOJISIpHAs Mmacca,
MOJISIPHBIN o0beM
razoo0pa3HbBIX  BEIIECTB,
BEIIIECTBA MOJIEKYJIIPHOTO
" HEMOJIEKYIISIPHOTO
CTpOCHUH, pacTBOpHI,
AJIEKTPOIHT u
HEBJIEKTPOJIUT,
ANEKTPOIUTHIECKAS
JMCCOIMALIUS, OKUCIIUTEIb
" BOCCTAHOBHTEb,
OKHCIICHHE U
BOCCTAaHOBJICHHE,
TEIJIOBOI sphexT

MOJIb, MOJIIpHAsI Macca, MOJSPHBII
00beM Tra3000pa3HBIX  BEIIECTB,
BEIIECTBA  MOJIGKYJSIPHOTO |
HEMOJIEKYIISIPHOTO CTPOCHWS,
pacTBOPBHI, AIIEKTPOIIUT "
HEDJICKTPOIIUT, DIIEKTPOIUTHUECKAS

JUCCOIMALUs,  OKHCIUTEIb U
BOCCTAHOBUTENb, OKHUCIIEHUE W
BOCCTaHOBJICHUE, TETIOBON
abdext peakuu, CKOPOCTH
XMMUYECKON peakiuu, KaTajus,
XUMHYECKOe paBHOBeECHE,
YTIIEPOIHBIN CKEJIET,
GbyHKIIMOHAIbHAS rpyIma,

HU30MCpHd, TOMOJIOTUsA




peakuuu, CKOpPOCTH
XUMHYECKOU peakuuu,
KaTaiaus, XUMHYIECKOE

paBHOBECHE, YIIIEPOIHBII
CKeleT, (yHKIMOHAIbHAs

rpynna, U30MeEpUs,
TOMOJIOTHSI

32 OCHOBHBIE 3aKOHbI | [leMOHCTpUpYIOT 3HAHUE 0 | Bemmonuenue Juddepenunpo
XUMUU: COXpaHEHUsl | OCHOBHBIX 3aKOHaX XUMUU: | YIPaKHEHUN BAHHBIN 3a4€T
Macchbl BELIECTB, | COXPAaHEHUs  Macchl  BeulecTs, | [IncbMeHHas

MIOCTOSIHCTBA COCTaBa | MOCTOSIHCTBA  COCTaBa  BEUIECTB, | IPOBEPOYHAs

BemecTB, Ilepuonuueckuii | [lepmonuueckuit  3akon  J.UM. | pabora

3akoH JI.1. Menaeneena; Menpeneena; Tect

33  ocHoBHble  Teopuu | Oco3HaAIOT BaXHOCTb pabot | Bemonnenue | Auddepenuupo
XUMUU: XUMHUYECKOH | BBIJAIOLIUXCS YUEHBIX B | YIpaXHEHUI BAHHBIN 3a4eT
CBSI3H, pa3paboTke  OCHOBHBIX  Teopuil | [lucbmenHnas
3JIEKTPOJINTUYECKON XUMUU; MIpOBEPOYHAas

JTUCCOIMAIINN,  CTPOCHHS pabora

OpraHUYECKUX u Tect

HEOPraHUYECKUX

COCJIMHEHM;

34 BaxHeimme BemecTsa | JleMOHCTPUPYIOT criocobHocTh | Bemonnenne | Jduddeperuupo

Y MaTepHalibl, BAXKHEHUIINE
MEeTaJllbl W CIUIABbI:
cepHasi, COJsiHasA, a30THas
U YKCyCHas  KHUCIIOTBI;
OyaroposiHele rassl,
BOJIOPOJI, KHCIIOpO/,
rajgoreHsl, HIEJIOYHBIE
METaJIJIbL; OCHOBHBIE,
KHUCTIOTHBIE 1 aM(pOTEepHbIE
OKCHUIIBI U THAPOKCHUIBI,
HIEJI0YHM, YTJEKHUCIbIA U
yrapHbIi ra3bl, CEPHUCTHIN
ras, aMMHUaK, BOJIA,
NIPUPOJHBIM Tra3, MeTaH,
9TaH, STWJIEH, AalETUJIEH,
XJIOpUJT HaTpus, KapOoHaT
U THIPOKapOOHAT HATpPUS,
kapbonatr u  (docdar
KaJbIus, OEH30JI, METaHOI
U 93TaHoI, CJIOKHBIE
3bupbl, KHUPHI,  MbLIA,
MOHOCaXapubl (TIIOK03a),
nucaxapuabl - (caxaposa),
noyimcaxapuasl  (Kpaxma
U IeJUTI0JI03a), aHWJIHH,
aMUHOKHCIIOTHI, OeJku,
HCKYCCTBEHHBIE u
CUHTETHYECKHE BOJIOKHA,
Kay4yKH, IJIACTMACCHI;

CBOOOJIHO ONEPHPOBATh 3HAHUSIMH
0 BaXHCHIINX  BEIISCTBAX W
MaTepualiax, BAXXKHEHIINX MeTaJlJlax
u CIJIaBax; HOBEUIINX
CHHTETUYECKHX MaTepuanax, Hx
CBOMCTBAaX M HCIIOJb30BAaHHUH B
TEXHUKE U ObITY

YOpaKHEHU I
[Tucemennas
MIPOBEPOYHAas
pabora

BaHHBIN 3a4YeT

JINYHOCTHEIX

c(OPMHPOBAHHOCTD TPAKIAHCKON

TecTOoBEBIE

Huddepeniupo




[MO3UIAH oOyJarorierocs KaK
AKTUBHOI'O nu OTBCTCTBCHHOI' O

YJIeHa POCCHICKOro 00IIecTBa
OCO3HAHHUE CBOHX
KOHCTHTYITHOHHBIX paB u
00s13aHHOCTEH, YBaXCHHE 3aKOHA U
IIPABOIIOPSIJIKA;

MPUHSITHE TPaJULIUOHHBIX
HalMOHAIBHBIX,
0011IeYeIIOBEUYECKUX
I'YMaHUCTHYECCKHX u
JEMOKPATHYCCKUX [IEHHOCTEH;
TOTOBHOCTh MIPOTHUBOCTOSTH
HJICOJIOTHH IKCTPEMHU3MA,
HaIMOHAJIN3Ma, KceHo(hoouw,
JUCKPUMHUHAIIMA TI0 COIUATBHBIM,
PEIIUTHO3HBIM, PacoBbIM,

HallMOHAIBHBIM MPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO
JIeATEIbHOCTh B HMHTEpecax
IPaXKIAHCKOTO o01ecTna;
y4acTBOBaTh B CaMOYIIPaBJICHUU B
IIKOJIE H  JIETCKO-FOHOIIICCKHX
OpraHu3aIusx;

yMEHUE  B3aUMOJICUCTBOBaTh  C
COI[MAIIbHBIMM ~ WMHCTUTYTaMH B
COOTBETCTBUU C UX (QYHKIHMSIMU U
Ha3HAUCHHEM;

FOTOBHOCTb K TyMaHUTapHOU U
BOJIOHTEPCKOM EATEIBHOCTH.

CIIOCOOHOCTH OLICHUBATH
CUTYaIIUIO u MPUHUMATH
0CO3HAHHBIE pelIeHus,

OpPUCHTHUPYACH Ha MOpaJIbHO-
HPAaBCTBCHHLIC HOPMBI U ICHHOCTHU
OCO3HAHUEC JIMYHOI'O BKJIaga B

[IOCTPOCHUE YCTOWYHBOTO
Oymyero;

c(hOpMUPOBAHHOCTh  POCCHUUCKOM
TpaXKTaHCKOU UJICHTUYHOCTH,

MaTPUOTHU3MA, YBAKEHHSI K CBOEMY
HapoJy, 4yBCTBA OTBETCTBEHHOCTH
nepen PoauHoi, ropocTH 3a CBOi
Kpai, cBol0 PonuHy, CBOH S3BIK U
KyJIbTypy; HPOLUIOE M HACTOSIIEe

MHOTOHAIIMOHAJIBHOTO Hapoja
Poccumn;

LIEHHOCTHOE OTHOIIICHUE K
TOCyaapCTBECHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY M  MPUPOJHOMY
HaCJIeNIO, MMaMSATHUKAM,

TpaguuussM  HaponoB  Poccum;

pabotsl Nel-
31 ®OC,
Brimonaenue
MPAKTUIECKIX
3amaauii Nel-5
O1reHuBaHuE
BBIIOJIHEHUS
71a00paTOPHBIX
pa6ot Ne 1-13
Htoropoe
3aganue ©OC
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noctkeHusiMm  Poccun B Hayke,
UCKYCCTBE, CIOPTE, TEXHOJIOTHSX,
TpyIE;

UJEHHYIO yOeXIEHHOCTD,
TOTOBHOCTb K CITY)KCHHIO U 3aIIUTE
OredecTBa, OTBETCTBEHHOCTh 3a
ero cynp0y.

ACTETUYECKOE OTHOIICHUE K MUPY,
BKJTIOYAst 3CTETHKY ObITa, HAYYHOTO
U TEXHHYECKOTO  TBOPYECTBA,
CropTa, TpyJAa, OOIIECTBEHHBIX
OTHOIIICHUI;

C(OPMHPOBAHHOCTH 3JIOPOBOTO U
O0esomacHoro  oOpaza  KHU3HH,
OTBETCTBCHHOTO  OTHOILICHHUS K
CBOEMY 3/IOPOBBIO;

TOTOBHOCTb K aKTUBHOMN
JESITEIBHOCTH TEXHOJIOTUYECKON U
COLIMAIbHOU HaIlpaBJIEHHOCTH;
CHOCOOHOCTh MHUILIUHPOBATh,

IUTAHUPOBATh M CaMOCTOSITEIILHO
BBINOJIHATH TAKYIO ICATEIILHOCTD;
c(hopMUPOBAHHOCTH
9KOJIOTUYECKOM KYJIBTYPBHI,
IIOHUMAHHUC BJIIHUAHUA COLUAJIIBHO-
DKOHOMHYECKUX  IPOIECCOB  Ha

COCTOSTHHE MIPUPOIHOMN u
COLIMANIBHOM  Cpefibl;  OCO3HaHHe
IJ100aJbHOTO Xapakrepa

HKOJIOTUYECKUX MPObIIeMm;
IJIJAHUPOBAHUE U OCYILECTBIICHHUE
JIEUCTBUN B OKPYXKAIOIIEN cpelie Ha
OCHOBE 3HAHUA 1IeJI€l YCTOMYMBOTO
pPa3BUTHSA YEIIOBEYECTBA;

AKTUBHOE HEIpUATHE JIEUCTBUH,
MPUHOCAIIMX Bpel OKpYKaroleH
cpene; yMEHHE IPOTrHO3MPOBATH
HEeOJIaronpusITHbIE HKOJOTHYECKUE
MOCJIEJICTBHUSL  IPEIITPUHUMAEMBIX
JIEHCTBUM, NIPEJOTBPALLATD UX;
pacIIMpEeHNE ONbITa JIEATEIBbHOCTH
JKOJIOTUYECKON HAIIPaBICHHOCTH.
OCO3HAHWE I[IEHHOCTH  HAy4YHOU
JIeATEIbHOCTH; TOTOBHOCTb
OCYHIECTBIATh  INPOEKTHYHD U
HCCIIEI0BATEIBCKYIO ACATENBHOCTD
VWHJVBHJIYAJIbHO U B IPyIIIIE

METanpeaMETHbIX:

BBISIBJIATH 3aKOHOMCPHOCTH u

IMPOTHUBOPECUUA B paCCMAaTPUBACMBIX
(I)I/I3I/I‘ICCI(I/IX, XHUMHUYCCKUX,
OMOJOrHYSCKUX SABJICHUSAX,

Harpumep, aHAJIM3UPOBATh

TectoBnIe
paboTsl Nel-
31 ©OC,
Brimonaenne
MPAKTUIECKUX

Huddepenunpo

BAHHBINA 324YET




¢buznyeckre mpoLecchl U SBICHUS C
UCTIOJIb30BaHUEM (buznueckux
3aKOHOB U TE€OPHIi;

BEIOMpATh OCHOBAHUS U KPUTCPHUH
Uil Kinaccu(UKalMu  BELECTB U
XUMHUYECKUX PEAKIIUIL;

OPUMEHSTh  UCIOJIb3yeMble B
XMMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeJIH, yMETh MpeoOpa3oBbIBATH
MOJICJIbHBIE TPEACTABICHUS TPU
peIIeHUN y4eOHBIX
MO3HABATEIIBHBIX W TPAKTUYECKUX
3aJa4, MPUMEHSTb  MOJEJbHbIC
NpPEJCTAaBICHUS JUIA  BBISBICHUS
XapaKTepPHBIX MPU3HAKOB
M3y4aeMbIX BEIIIECTB u
XUMHUYECKUX peaKIni

BbIOMpaTh Hanbosee YPPEeKTUBHBIN
CIoco0 pelIeHs] pacueTHHIX 3aad
C y4Y4eToOM TMOJY4YeHHS  HOBBIX

3HAaHUH 0 BEIIECTBAX u
XUMHUUYECKUX PEAKIIUSX;

BHOCHTbD KOPPEKTHUBBI B
JIeSITEILHOCTD, OILICHUBATh

COOTBETCTBUE PE3YJIBTATOB LEISAM,
OILICHUBATh PHUCKU  MOCJIEACTBUI
JIeSATCILHOCTH;

pa3BUBaTh KPEATMBHOE MBILICHUE
npu petieHuun JKU3HEHHBIX
npobiem;

BJIAJICTh HaBBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOW U IMPOEKTHOMN

JCATCIIBHOCTH, HaBBIKAMU
pasperieHus npooeM;
CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY MOUCKY

METOMOB PEHICHUS MNPAKTUYECKUX
3ajja4, MNPUMEHEHMIO Pa3IUYHBIX
METO/IOB TIO3HAHUS;

OBJIQJICHUE BHJIAMH JI€STEIILHOCTU
10 TIOJTYY€HHUIO HOBOTO 3HAHUS, €r0
UHTEpIpeTalny, NpeoOpa3oBaHUI0
U TPUMEHEHHIO B  Pa3UYHBIX
y4eOHBIX CUTyalusiX (B TOM 4HUCIIe
OpyU  CO3JaHUM  Y4eOHBIX |
COLIMAJIbHBIX MPOEKTOB);
dbopMHUpOBaHHE HAYYHOTO THIIA
MBILUICHUS, BIIAJEHUE HAY4YHOM

TEPMHUHOJIOTHEH, KITFOUYE€BBIMU
MOHITHSIMA U METOJIaMU;
CTaBUTh u dbopMmynupoBaTh

COOCTBEHHEIE 3a1a4u B

3amaauii Nel-5
O1ieHBaHUE
BBIIIOJIHEHUS
71a00paTOPHBIX
pa6ot Ne 1-13
Htoropoe
3aganue ©OC




00pa3zoBaTeNbHON JEATEIHPHOCTH H
JKU3HEHHBIX CUTYaIUsX;

BBISBJIATH MPUYHUHHO-
CIICICTBCHHEIC CBSI3U "
aKTyaJIM3UpPOBATh 3ajauy,
BBIJIBUTATh TUIIOTE3Y €€ pEIlICHHUS,
HaXOJNUTh aApryMEHTHI IS
JIOKa3aTeIbCTBa CBOMX
YTBEPKICHHUIA, 3a/1aBaTh

[apaMeTpbl U KPUTEPUU PEIICHUS
aHATM3UPOBaTh  TOJYYCHHBIE B
XOJIe PEIICHUS 3a7]a49i Pe3yIbTaThl,
KPUTHYCCKH OLICHMBATh ux
JIOCTOBEPHOCTh, ~ MIPOTHO3UPOBATH
U3MCHCHHE B HOBBIX YCIIOBUSX;
JaBaTb OLICHKY HOBBIM CUTYyallUsAM,
OILICHUBATh MIPHOOPETEHHBIN OIIBIT;
OCYILIECTBIIAIT II€JICHANIPABICHHBIN
MOUCK  TepeHoca  CpeAcTB |
croco0oB NeHCTBUS B
MPOECCUOHANIBHYIO CPEy

yMETh  TICPEHOCUTHh 3HAHUS B
[I03HABATEJILHYIO U IPAKTHYECKYIO
00J1aCTH JKU3HEICATEIIbHOCTH;
yMETb HHTETPUPOBATH 3HAHUA U3
pa3HBIX MIPEIMETHBIX 00JIACTEIH;

BbIABHUI'ATh HOBBIC niacu,
npeajaraTtb OpUT'MHAJIbHBIC
noaxoabl MW pPEIICHHA, CTaBUTDH
Hp06HeMBI n 3aJa4u,

JIOTTyCKAIOIIne aTbTEPHATUBHBIC
pelieHus,;

MPEAMCTHBIX

c(hOpMUPOBAHHOCTH

MPEJACTABICHUN: O XUMHUYECKOU
COCTaBJISIOMIEH

€CTECTBEHHOHAYYHOH KapTUHBI
MHpa, POJM XHUMHH B IO3HAHHUU
SBJICHUI [IPUPOJIBIL, B
GOpMUPOBAaHMM  MBIIUICHUS |
KYJIbTYphI JIMIHOCTH, ee
(GYHKIIMOHATBPHOW ~ TPAMOTHOCTH,

HE00XO0INMO TUTS pereHus
MPAKTUIECKHIX 3amaq u
SKOJIOTHYECKH 000CHOBAHHOI'O

OTHOILEHUS K CBOEMY 3JI0POBBIO U
MPUPOAHON Cpenie;

BJIaJICHUE CUCTEMOMN
XUMUYECKUX  3HAHHWH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIIHE

HNOHATHSA (XUMHWYECKUI 3JIEMEHT,
aToM,  DJIEKTpOHHass  000J0YKa

TecToBrIie
pabotsl Nel-
31 ®OC,
Bremomaaenmne
MPAKTUIECKUX
3amaguii Nel-5
O1ieHUBaHUE
BBITTOJTHEHMS
1a00paTOPHBIX
pabot Ne 1-13
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zaganue ©OC
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atoma, S-, p-, d-3JIEKTpPOHHBIE
opOUTaI aTOMOB, MOH, MOJIEKYJIa,
BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEIBHOCTD, CTETIEHb
OKHUCJICHHS, XHMHUYECKas CBS3b,
MOJIb, MOJIApHAsl Macca, MOJIIPHBIN
o0beM,  yIJIEpOAHBIH  CKelleT,
(byHKUIMOHATIBHAS TPYIINA, pauKal,
u3oMepus, H30MEDHI,
TOMOJIOTUYECKUN psiA, TOMOJOTH,
VIIEBOAOPOABI,  KUCIOPOA- U
a30TcoJepIKallKe COCJIMHEHUS,
OMOJIOrMYeCKH aKTUBHBIC BEIIECTBA
(yrneBojpl, JKUPBI, Oenkm),
MOHOMEp, TOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE
COETMHEHUS, KpUCTAIITMYECKast
pemieTka,  TUIBI  XUMHYECKHX
peakuui (OKHCIHUTENBHO-
BOCCTaHOBUTEJbHBIE, 9K30-U
SHJIOTEPMHYECKHE, peaxkuuu
HOHHOTO oOMeHa), pacTBop,
DIIEKTPOJIHUTHI, HEDJICKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs UCCOLUAIUS,
OKHCITUTEIb, BOCCTaHOBUTEITb,
CKOPOCTh XMUMHYECKOH peakiuu,
XUMHYECKOE PABHOBECHE), TEOPUHU
U 3aKOHBl (TEOpUs XHMHYECKOTO
CTPOCHHUSI OPraHUYECKHUX BEIIECTB
A.M.bytneposa, Teopus
AIIEKTPOIMTUIECKOHN JTUCCOIHAIINH,
MIEPUOANYECKU I 3aKOH JN.
MeHnpneneeBa, 3aKOH COXPaHEHHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH  sI3BIK ~ XWUMHUH,
(baKTOJOrMUECKUE  CBEIEHUS O
CBOMCTBAxX, COCTaBe, MOJYYEHUU H
0e30macHOM WCIOJIb30BaHUU
BOKHEUIINX HEOPTraHWMYECKHX U
OpPraHWYECKHUX BEUIECTB B OBITY U
MPaKTUIECKON JeSITeTbHOCTH
YeJI0BEKa;
c(hOopMUPOBAHHOCTH

YMEHHH BBISBISATh XapaKTEPHbBIE
MIPU3HAKA " B3aUMOCBSI3b
W3YYCHHBIX TIOHATUH, TMPUMEHSThH
COOTBETCTBYIOIIIUE TIOHATHS TIPU
ONHCAaHUM CTPOCHHUS U CBOMCTB
HEOPTaHMYECKUX M OPTaHUYECKHUX
BEIIECTB U MX IpeBpalleHuil;
BBISIBIISTD B3alMOCBSA3b
XUMHUYECKUX 3HAHUHN C TOHITHSIMH




u NPEJCTaBICHUSIMH  JPYTUX
€CTECTBEHHOHAYYHbIX MPEIMETOB;

c(hOpMUPOBAHHOCTH
YMEHHI HCTI0JIB30BATh
HaMEHOBaHUS XHUMHYSCKHX
COoeIUHEHUN MEXKIYHapOIHOTO
coro3a TEOPETUYECKOM H
MIPUKJIAIHON XUMUH "
TpUBHUAJIbLHbIC Ha3BaHU

BOXHEHUIIIUX  BEIIECTB  (ITHIICH,
aneTwieH,  ThulepuH,  ¢eHod,
dbopmanbaeru, yKkCycHas KHCIIOTa,
[JIMIUH, YTapHbBIA ra3, yTrIeKUuCIbIi
ra3, aMMHaK, TraimieHasi H3BECTb,
HeraieHasi U3BecTb, MIUThEBas COAa
U JIPYyTUX), COCTaBIATH (POPMYIIBI
HEOPraHMYECKUX M OPraHUYECKUX
BEIIIECTB, YPAaBHEHUS XUMHYECKUX
peakiuii, OOBSACHATb HMX CMBICIH;

MOJTBEPKIATh XapaKTepHbIC
XAMHUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU

OKCIIEPUMEHTAMH W 3aIUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUN;

c(hOpPMUPOBAHHOCTH
YMEHHIA yCTaHABJINBATh
MPUHAJICI)KHOCTDH N3YUYCHHBIX

HEOPraHMYECKUX M OPTaHUYECKUX
BEIIECTB K ONPEICIICHHBIM KIaccam
u rpymnmnam COETUHEHU,
XapaKTepu30BaTh HMX COCTaB W
Ba)KHEHIIINE CBOMCTBA; OMPEIEISTh
BHU/IBI XUMHYECKHX CBsI3CH
(xoBasleHTHaA, WOHHAS,
METaJUTnYecKas, BOJIOPOJTHAS),
TUTIBI KPUCTAJUTUYECKUX PEIIETOK
BEILIECTB; KJIacCCU(PUITUPOBATh
XUMHUYECKHUE PEAKINH;

BJIQJICHHE OCHOBHBIMH
METOJJaMU  HAYYHOTO  TIO3HAHHUS
BEIICCTB M XUMHUYCCKHX SBICHHM
(nabnroeHue, U3MEpPEHHUE,
9KCIIEPUMEHT, MOJICTTHPOBAHHE);

c(hOpMHUPOBAHHOCTH
YMEHHIA TPOBOJUTH PacUeThl II0
XUMHYECKUM bopmynam u
YPaBHCHHUSM XHMHUYCECKUX PEaKIUi
C HCIIOJIb30BaHHEM (U3UYECKUX

BEJINYNH, XapaKTEepU3YIOIIUX
BEIleCTBA C  KOJHMYECTBEHHOM
CTOpPOHBI: Macchl, o0beMa

(HOpMaJIbHbIE  YCIIOBUSI)  TIas3o0B,




KOJIMYECTBA BCIIIECTBA,

UCIIOJIb30BAaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHMS Ul IPUHATHS
pelIeHui B KOHKPETHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX
C BCIICCTBAMU U UX ITPUMCHCHHUCM

c(OpMHPOBAHHOCTh
YMEHMH IJIAHUPOBATh U BBIIOIHATH
XUMHUYECKHH HKCIIEPUMEHT
(mpeBparteHus OpPraHUYEeCKUX
BEIIECTB npu HarpeBaHuu,
[IOJIyUEHUE ATHIEHA U H3Yy4YEHHE
ero CBOWCTB, Ka4eCTBEHHbIE

peakuuu Ha anbJIerujbl, Kpaxmal,
YKCYCHYIO KHUCIIOTY; J€HaTyparus
OENIKOB IIpU HArpeBaHMUM, LBETHBIE

peaknuu  OCJIKOB;  MPOBOJUTH
peakiuu MOHHOTO oOmMeHa,
OTIpeNeNsTh cpemy BOJTHBIX

pPacTBOPOB, KAUECTBECHHbIE PEAKLIUU
Ha cynbdar-, KapOOHAT- U XJIOPH/I-
AQHMOHBI, Ha KaTHOH AaMMOHMSI;
pemarb SKCIIEPUMEHTAIbHbIC
3agayd o temMaMm "'Metaiuiel" u
"Hemetainbl") B COOTBETCTBUHU C
IpaBUIaMU TEXHUKH 0€3011aCHOCTU
pu OOpalleHUH C BEIECTBAMHU U
7a00paTOpHBIM  000pYIOBaHUEM;

MMpEaACTaBIATH PE3YJIbTAThI
XMMHUYECKOT0  JKCIIEpUMEHTa B
dopme 3anucu ypaBHEHUI

COOTBETCTBYIOIIUX  peakuud u
dbopmyIupoBaTh BBIBO/IbI Ha
OCHOBE 3THX PE3YJIbTaTOB;
c(hOpMUPOBAHHOCTh YMEHUS
aHAIU3UPOBATH XUMUYECKYIO
uH(pOpMaLIMIO, TOIY4aeMyl U3
pasHBIX ~ HUCTOYHMKOB  (CpencTB
MaccoBoi  MH(pOpMaluU,  CETh
WutepHer u npyrue);
c(hOpMUPOBAHHOCTh  YMEHHI
coOII0/IaTh MpaBUJIa HKOJIOTHUECKU
[1eJIECO00Pa3HOTO  TOBEJICHUS B
OBITY U TPYJOBOH JEATEIBHOCTH B
EISIX COXpaHEeHUs CBOETO
3JI0POBbSI u OKpy>KaroIen
MIPUPOJHOM  Cpenbl;  YYHUTHIBATH
OIaCHOCTh BO3JICMCTBUS HA KHUBBIE

OpFaHI/ISMBI onpez[eneHHHx
BEIIIECTB, IIOHUMas CMBICIT
IIOKAa3aTeis MpeaeabHON

JIOITYCTUMOW KOHUEHTPALINH;




TUTS 00yJaroIIXxcst C
OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3JI0POBBSI: c(hOpMHUPOBAHHOCTH
YMEHHSI TPUMEHSITh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOZaX
MMO3HAHUS BEIIECTB U XMMHUYCCKUX
SIBIICHHI;

JUTSL CIIETIBIX u
CIIA0OBUIAIIAX oOydJaronuxcs:
c(hOpMUPOBAHHOCTH YMCHHUS

UCIIONIb30BATh PENbe(h)HO TOYCUHYIO
cucrtemy o6oszHaueHuil JI. Bpaiing
JUISL 3aIACH XUMUYECKUX (POpMYyII.

c(hOpMUPOBAHHOCTH
MPEJACTABICHUN: O XUMHUYECKOU
COCTAaBIISIIONIEH €CTSCTBEHHO-

HAyYHOW KAapTUHBI MHUPA, POJIH
XAMHA B  TIO3HAHUM  SIBJICHUH
IIPUPOJBL, B (dbopMupoBaHUU
MBILUICHUS] U KYJIbTYphI JINYHOCTH,
e¢ QyHKIMOHATBHONH TPAMOTHOCTH,
HEOOXO0IMMOM JUIST penieHus
MPaKTUYECKUX 3a71a4 u
9KOJIOTHYCCKHU 000CHOBaHHOI'O
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOTHOM Cpeie;

BJIAJICHUE CHUCTEMOM
XUMHUYECKUX  3HAHWM, KOTOpas
BKJIIOYAET:  OCHOBOIIO-JIAararoIIne
MOHATUSA (XUMHYECKHI DJIEMEHT,
aTtom, w®3orom, s-, p-, d-
AIIEKTPOHHBIE OpOUTAU aTOMOB,
WOH, MOJIEKYJa, MOJIb, MOJISIPHBII
00BEM, BaJICHTHOCTb,
AJIEKTPOOTPHUIIATEIIBHOCT, CTEIECHb
OKHMCJICHUS, XUMHYECKas CBs3b
(xoBaJIeHTHaH, MOHHaA,
MeTaJuThIecKas, BOJIOPO/IHAs),
KpUCTAJUTHYECKasi PemeETKa, THUIIbI
XUMHUYECKUX peaKklui, pacTBop,

SJICKTPOJINTEI, HEDJICKTPOJINTEI,
SJICKTPOJIUTHYCCKAA JUuCCOHaIus,
OKHCIINTCIIb, BOCCTaHOBHUTCECIIb,

CKOPOCTb XMMHMYECKON peakluu,
XUMHYECKOE PaBHOBECUE;TEOPUU U
3aKOHBI (Teopust
ANEKTPOJIUTUYECKON TUCCOLMAIUH,
nepuoauueckuin  3akon JI. .
MeHnpneneeBa, 3aKOH COXPaHEHHUS
MAaccChl BELLIECTB, 3aKOH COXPaHEHMSI
W TIPEBPALLCHUS DJHEPrUu IIpH
XUMHUYECKHUX peakuusx),




3aKOHOMEPHOCTH, CHMBOJIUYECKUHN
SA3BIK XUMHUH, MHUPOBO33PCHYCCKUC
3HaHUAA, JICKAIIUC B OCHOBC

IIOHUMAaHUsA MMPUIUHHOCTH u
CHCTEeMHOCTH XUMHYECKIX
SBJICHUH, (bakToIornuecKue
CBEJICHHS O CBOWCTBAX, COCTaBe,
MOJTy4eHUN " 6e3omacHoM
UCIIOJIb30BAHUH BaKHEHUIINX
HCOPTraHNYCCKUX BCUICCTB B 6BITy )48
NPaKTHYECKON JeSATEIILHOCTH
4eJI0BEKa;
cOpMUPOBAHHOCTD

YMEHMM BBIABIATh XapaKTEpHbIE
IIPU3HAKU NTOHATHH, yCTaHABIUBATh
UX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIUE IOHATUS IIPU
ONMCAHUU HEOPraHUYECKUX
BEILECTB U UX IIPEBPALLECHHUI;
c(OPMHPOBAHHOCTh
YMEHHI HCTIOJIB30BATh
XUMHUYECKYI0  CUMBOJIMKY  JUIS
coctaBiieHUs: (OpMys BELIECTB U
YPaBHEHHH XUMHUYECKHX PEAKLUH;
CUCTEMATUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalibHbIC HA3BAHUS
OTJIEbHBIX HEOPraHUYECKUX
BELIECTB (yrapHslit ras,
YIJIEKUCIbIN a3, aMMHUaK, raiéHast
U3BECThb,  HEram€Has  W3BECTb,
MUTHEBAs COJa, MUPUT U Ip.);
c(hOpMHUPOBAHHOCTH
YMEHHMH ONpeaensTh BAIEHTHOCTh U
CTENIEHb OKHUC-JIEHUS XHMHYECKUX
AJIEMEHTOB B COETMHEHUSIX
pa3IM4HOTO COCTaBa; BUJ
XUMHUYECKON CBSI3U (KOBaJIEHTHa,
WOHHas, MeTaJlJIn4ecKasi,
BOJIOPOJIHAsI) B COEAMHEHMSIX; THII
KPUCTAJUIMYECKOU pelETKH
KOHKpPETHOI'O BellecTBa (aromHasl,
MOJIEKYJISIpHas, VOHHa,
MeTaJIJINYecKas); XapaKTep Cpe/bl B
BOJHBIX pacTBopax
HEOPraHWYECKUX COCIMHEHUI;
c(hOpMHUPOBAHHOCTH
YMEHUI YCTaHABJIUBATh
IIPUHAJIEKHOCTD Heopra-
HUYECKUX BEHIECTB MO UX COCTaBY
K OIpeleIEHHOMY KJaccy/Tpymie
COEJMHEHUN (MPOCThIE BEIECTBA
— METaJUIbl U HEMETAJIJIbI, OKCUJBI,




OCHOBaHUs, KUCIOThI, aM(pOoTepHbIE
TUAPOKCH/IBI, COJIN);

c(hOpMHUPOBAHHOCTh
yMEHUM pacKkpbIBaTh CMBICIT
nepuoauuyeckoro 3akona /. U
MeHnpneneeBa U JI€MOHCTPUPOBATH
ero CHUCTEMAaTU3UPYIOILYIO,
O0O0BSACHUTEIBHYIO u
MPOrHOCTUYECKYIO (DYHKIINU;

c(hOpMHUPOBAHHOCTH
yMEHUMI XapaKkTepU30BaTh
AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX  d3JeMeHToB 1—4
nepuonoB Ilepuonnueckoin cucre-
MBIl XMMHUYECKUX dieMeHToB JI. M.
MenpneneeBa, HCIONb3Ys IOHATHS
«s-, p-, d-3J71€KTPOHHBIC OpPOUTAINY,
«QHEPreTHYECKue YPOBHIY;
O0OBSACHATH 3aKOHOMEPHOCTH
W3MEHEHUs1 CBOMCTB XHMMHMUYECKHX
AJIEMEHTOB U HX CO-€AUHEHHUH I10
nepuoiaM u rpymnmam
[lepuonnueckoid cucTeMbl XUMUYE-
CKHX 3JIEMEHTOB . n.
Menneneena;

c(hOpMUPOBAHHOCTh
yYMEHUI XapakTepu30BaTh
(omuChIBaTh) OOIIME XUMHYECKHE
CBOMCTBA HEOPraHUYECKUX
BEILIECTB  PA3JIMYHBIX  KJIACCOB;
MOATBEPKIAThH CyIlIECTBOBaHUE
T€HETUYECKOMN CBA3U MEXAY
HEOPTraHUYECKUMH BEIIECTBAMU C

IIOMOILIBIO yYpaBHEHUU
COOTBETCTBYHOIIINX XUMHNYECKUX
peaxLuii;

c(hOpMUPOBAHHOCTh YMEHUS
KIACCU(UIIUPOBATh  XUMHUYECKHE

peakuuu o pa3IMYHBIM
MpU3HaKaM (YUCIy U  COCTaBY
pearupyrommx BEIIIECTB,

TEIIOBOMY  3(PQeKTy  peakiuu,
WU3MEHEHHIO CTETeHEH OKUCIICHUS
HIIEMEHTOB, OOPATUMOCTH PEAKIINH,
Y4YaCTHUIO KaTajau3aTopa);
c(OpPMHPOBAHHOCTH

YMEHUH  COCTABJISITh  YPAaBHEHHS
peakuMii  pasMYHbIX  THIIOB;
[IOJIHBIE 5 COKpAILEHHBIE
YpaBHEHHs]  peakuMid  HOHHOTO
oOMeHa, y4YuTbIBasi YCJIOBUSA, NpPHU
KOTOPBIX O9TH pPEAKUUU HAYT JI0




KOHIIa;
c(OPMHPOBAHHOCTH
YMEHUH  TPOBOJUTH  PEAKIIHH,
NOJTBEPKAAIOIINE Ka4eCTBCHHBIN
cocTaB Pa3IMYHBIX
HEOPraHUYECKUX BEILIECTB;
pacro3HaBaTh  ONBITHBIM  ITyTEM
HOHBI, IPUCYTCTBYIOIIUC B BOAHBIX

pacTBopax HEOPraHUYECKUX
BEILIECTB;
c(hOpMUPOBAHHOCTh

YMEHMM  pacKpblBaTh  CYIIHOCTb
OKHUCJIUTEIHHO-
BOCCTAaHOBUTEJBbHBIX peakuuii
MOCPEACTBOM COCTaBIICHUS
AIIEKTPOHHOTO OajaHca 3TUX peak
c(hOpMUPOBAHHOCTH
YMEHUH OOBSICHATH 3aBHCUMOCTH
CKOPOCTH XMMUYECKOM peakuuu OT
pa3IMyYHBIX (PAKTOPOB; XapakTep
CMeIleHus XUMHUYECKOIO
paBHOBECHsI B 3aBHCHMOCTH OT
BHEIIHET0 BO3ACUCTBUS (IIPUHLIUI
Jlelllarense);
c(hOpPMUPOBAHHOCTH
YMEHHH XapaKTepu30BaTh
XUMHUUYECKHE MTPOLIECCHI, JIEKAIIHE B
OCHOBE IIPOMBIIIJIEHHOTO
IIOJIy4eHUsI ~ CEPHOM  KHUCIOTHI,
aMMHaKa, a TaK¥Ke
c(hopMUPOBAHHOCTH
IIPEICTaBICHUN 00 o0Imux
HAyYHBIX MIPUHITATIAX u
IKOJIOTHUECKUX npobaemax
XUMHYECKOT0 ITPOU3BO/ICTBA;
c(OPMHPOBAHHOCTH
YMEHHUM MPOBOJUTH BBIYMCIEHUS C
HCII0JIb30BaHNEM MOHSITUS
«MaccoBasi  JIOJsl  BEIIECTBa B
pacTBope», 0O0BEMHBIX OTHOIICHUH
ra3oB MpH XUMHUYECKUX PEAKIUSX,
Macchl BEIECTBA WM 00bEMa ra3oB
1o U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH O0bEMY
OJIHOTO M3  YyYacTBYIOIIUX B
peakuuu  BELIECTB,  TEIUIOBOTO
abdexra peaknuum Ha  OCHOBE
3aKOHOB COXPAaHEHHS  MaccChl
BEIIECTB, MpeBpaleHUs "
COXpaHEHMUsI SHEPTUH;
c(hOopMUPOBAHHOCTH
YMEHUH  coOiogaTh  MpaBHIid




M0JIb30BAHUS XUMHUYECKON
ocyaou u 71a00paTOPHBIM
o0opy/soBaHUEM, a TaKXe MpaBuia
oOpamieHuss ¢  BeElIeCTBAaMU B
COOTBETCTBUHU C MHCTPYKIMSIMH IO
BBITTOJIHEHUIO n1a0opaToOpHBIX
XUMHUYECKHX OIIbITOB;
c(hOpMHUPOBAHHOCTH

YMEHH IJIAHUPOBATH U BBINOJIHAThH
XUMHUYECKUU JKCIIEPUMEHT
(paznosxeHue Mepokcua BoIOpOIa
B IPHUCYTCTBUM  KaTaluu3aropa,
ompefiefieHue Cpelbl  PacTBOPOB
BELIECTB c MIOMOIIbIO
YHHUBEPCATHHOTO UHANKATOPA,
BIIMSIHAE Pa3IMYHBIX (DAaKTOpOB Ha
CKOPOCTh XMUMHYECKOH peakiuu,
peakiuu MOHHOTO oOmMeHa,
KaueCTBEHHbIE peaxuu Ha
cynbdar-, kapOoHAT- U XJIOPUI-
AHUOHBI, Ha KATHOH aMMOHHWS,
pelieHue AKCIIEPUMEHTAITBHBIX
3a7a4 no TtemaM «Mertaib»y U
«Hemerannb») B COOTBETCTBUU C
[IpaBUJIaMU TEXHUKU OE€30MACHOCTH
npu OOpalleHud C BEIIeCTBAMHU H
1abopaTopHbIM  000pYAOBaHUEM,

IIPEJICTaBIISTh pe3yiIbTaThl
XUMHYECKOTO  JKCHEpPUMEHTa B
bopme 3alMCcH ypaBHEHUH

COOTBETCTBYIOIIMX  pEaKUUl |
dbopMynupoBath BBIBOJbI Ha
OCHOBE ATHX PE3YyJbTATOB;

c(hOpMHUPOBAHHOCTH YMEHHH
KPUTHYCCKH aHAIM3UPOBATh
XUMUYECKYIO uH(pOpMAIIHIO,
MOJIy4aeMyIo u3 Pa3HBIX

ucrounukoB (CMU, Wutepuer u
zp.);

c(hOpMUPOBAHHOCTh YMEHHI
cOOJTI0/1aTh MpPaBHIIa SKOJOTUUYECKU
[[eeCO-00pa3HOr0  MOBEJACHUS B
OBITY W TPYIOBOH JIESITEIHHOCTH B
LeJsX COXpaHECHUS CBOETO
310pOBbs 51 OKpY Karolen
MPUPOAHON  Cpelbl;  OCO3HABATH
OMNAaCHOCTH BO3JIEMCTBUS Ha >KUBBIC
OPraHU3MBbl OIPENEIIEHHBIX
BEIIIECTB, MOHUMas CMBICHT
nokazarenss IIJIK, moscHsaTe Ha
puMepax CrocoObl YMEHBIIICHUS U
MPEJOTBPALIEHUS] UX  BPEIHOIO




BO3/EHCTBUS Ha OpTraHHU3M
YyeJIoBeKa.
MexaucuuniuHapHbie 3aJaHis MPAKTUYECKO HATIPABJIEHHOCTH.
Tabmuua 2
Ne paznena, Tembl Koasbl BapuaHThl MeKIUCUMIUIMHAPHBIX 3aaHUI
oOpa3oBaTeJbHbIX
pe3yJbTaToB
(JIP, MP, IIP, OK,
1K)
Pasznen Ne 2 JIP1.1-1.7;2.1- IlepeBo3ka XHMMHYECKHUX TPYy30B H JOCTaBKa
Tema 2.2 2.3;3.1-3.5:4.1:5.1- omacHoro Trpy3a 1o Poccuu. (TpebGopanwms,
Henpenenbabie 5-3;6.1- peabsIBIsIEMbIC K rpy3am: yIIaKOBKa,
YIIEBOMOPOABL: alikeHbl, | 6.4;7.1;7.8;7.9;7.10; | MmapkupoBKa. AeKIapamusi TPy300THPABHTES Ha
aJIKaJueHbl, aIKUHbI 8.1-8.3 OMacHbIE  TPy3bl  COTJacHO  TeXHHYECKUM
VIInl.1-1.6;2.1- WHCTPYKIUSM 110 O€30MacHOM MEPEBO3KE OMACHBIX
2.4;3.1-3.5 rpy3oB 1o Bo3ayxy ICAO (Doc 9284-AN/905))
YKnl.1-1.4;2.1-2.6 | [Ipumep:  CKMIKCHHBIM  aleTHIIEH, COJIb
VPnl.1-1.7;2.1- repMaHTaHaT Kajusl.
2.7;3.1-34

I1P6 4.5-7,9,10-13
OK04;07

Paszgen Ne 3.
Kucnoponcoaep:xaine
OpraHUYECKHE
COCIMHCHUS

Tema 3.1 Anpaerunsl.

JIP1.1-1.7;2.1-
2.3;3.1-3.5;4.1;5.1-
5-3;6.1-
6.4;7.1;7.8;7.9;7.10;
8.1-8.3

Pa3paboTka enMHBIX HOPM U MPABHI MEPEBO30K
OMACHBIX XHMHUYECKUX TPY30B COTPYJHUKAMU
oTAena TpaHcnopTHOM noructuku. [loaroroBka
rpy3a Jjs D9KCIOpTa B  COOTBETCTBUU C
MEXIYHAPOAHBIMH HOPMaMH TPAHCIOPTHPOBKH.

KapOoHOBBIE KUCITOTHI. VIlnl.1-1.6:2.1- HUcnonb3oBanue CIIeIIMaIbHON CUCTEMEI
CrnoxHble 3¢pupbl 2.4;3.1-3.5 MapKUpPOBKH TOBapa.

YKnl.1-1.4;2.1-2.6 | [Ipumepsr:

VPnl.1-1.7;2.1- 1.®opmanbaeru, aleToH.

2.7;3.1-3.4 2. YKCyCHasi KHCJIOTa

1P64.5-7,9,10-18 3. CrioxHplit 5Qup

OK04; 07
Paznen Ne 1. O6mias JIP1.1-1.7;2.1- Pa3zpaboTka eIMHBIX HOPM U TpPaBHJ IMEPEBO30K

HEOPTraHWYEeCKast XUMHUSI
Tema 7. HemeTaiuibl

2.3;3.1-3.5;4.1;5.1-
5-3;6.1-
6.4;7.1;7.8;7.9;7.10;
8.1-8.3
VIIxl.1-1.6;2.1-
2.4:3.1-3.5
VKnl.1-1.4;2.1-2.6
VPnl.1-1.7;2.1-
2.7:3.1-34
I1P619,20

OKO04,07

OMMAaCHBIX XHUMHUYECKUX TIPY30B COTPYIHUKAMU
OoTAeNa TpaHCIOpPTHOM noructuku. I[loaroroska
rpy3a i OKCIOpPTa B COOTBETICTBHH €
MEXIYHAPOAHBIMA HOPMAaMH TPaHCIOPTUPOBKH.
Hcnonbs3oBanne CIelraabHON CHUCTEMBI
MapKHUpPOBKH TOBApa.

ITpumep:

TaJIOT€HOB, KUCIOPOACOAEPKAIIUX KUCIIOT

2. KoMIJIeKT OLIeHOYHBIX CPeICTB
2.1. 3apanus 1JIs1 TEKyero KOHTPOJIst

3AJJAHUE 1
3aznaHue A1 yCTHOTO Ollpoca




Tema: YrieBoaopoabl 4 UX NPHPOIHbIE HCTOYHUKH
Tect nmo Teme «IlpeaenbHble YIiIeBOAOPOAbI — AJTKAHBD)
Bapmuanr 1
1.Tun ruGpuauzannu KIr04YeBbIX aTOMOB YIIepoa B MOJIEKYJie
CH2=CH - CH3
A) sp® 6) sp B) sp?
2. Yron MeXay OCSIMH YTIIEpOIHOTO aTOMA JUIsl Sp- THOPUAHBIX OpOHUTajeil paBeH
a) 109°28Y 6)120° ) 180°
3. B sp?-ruOpuausanuu He Y4acTBYIOT OpOMTAIM BTOPOTO SHEPreTHYECKOrO0 yPOBHS aTroMma
yriaepoja B KOJIHMYECTBE
a) oHOTO 0) ABYX B)TpEX
4 K kJ1accy aJIkeHOB OTHOCATCS YTJIEBOJOPO/IBI ¢ 0b01el hopmyioi
a) Cn H 2n+26) Cn H 2n B) Cn H 202
5.CoeauHeHus C 3aMKHYTOW IIeTbI0 aTOMOB yIjepoAa B MOJIEKYyJe Ha3bIBAIOTCH)
AIUKJINYECKUMHU 0)KapOOIMKINIeCKUMHU
6. Bce ciupThl nuMer0oT B Ha3BaHUH cyQhukc
a) —eH 0) —oJ1 B) —aib
7.Y “30MEpPOB OAMHAKOBO
a) KOJIMYE€CTBO aTOMOB
0) cTpoeHue MOJIEKYI
B) CBOMCTBa
8.BemectBa CH3- CH2- CH2 -CH3 u CHs- CH- CH3 siBnsiroTcst:
I

CH3s
a) romoJioramu 0)U30MepaMH B)HU TOMOJIOTaMH, HU H30MepamMu
9.PeakuusimMu 3amMelieHus] Ha3bIBAIOTCHL. . ...
10.Peakmusi, ypaBaenne kotopoit CHs -CH2-OH  CH2 =CH2 + H20, oTHOCUTCS K peakiusm
a) 3aMelIeHus 0) MPUCOSAUHEHUS B) PA3I0KEHHS
Bapuanr 2
1.Tun rubpuau3anyy aTOMOB yIiepoJia B MOJIEKYJIe
CH3s - CHz -CH2- CH3
A) sp? 6) sp°B) sp
2. YT0J1 MEXIy OCSMHU YTIIEPOJHOTO aTOMa JUIS Sp - THOPUIHEIX OpOHTaneii papeH
a) 109° 28 Y 6)120 ° B) 180"
3. B sp-rubpuauszanuu He YYacTBYIOT OpPOMTaJM BTOPOTO SHEPreTHMUECKOTO0 YpPOBHS aTroma
yriepoja B KOJIMYEeCTBE
a) oAHOro 0) ABYX B) TpEX
4.K kyaccy cnupTOB OTHOCSATCS] OpraHMUYECKUE BEIeCTBA C (PYHKIIMOHAIBHOM IpymIoi
a)-C=06)-OHB)-C=0
5.CoenuHeHnss C HE3aMKHYTOM LIENbI0 AaTOMOB YIJepoja B MOJIEKYJe Ha3bIBAIOTCA)
AIUKINYECKUMHU 0) KapOOLUKINYECKUMU
6. Bce ciupThl UMEIOT B Ha3BaHUU CypPUKC
a) —eH 0) —oJI B) —aJib
7.M130Mephl OTIIMYAOTCA IPYr OT Apyra
a) KOJIMY€CTBOM aTOMOB
0) CTpOoeHHEM MOJIEKYII
B) CBOMCTBaMHU
8.BemectBa CHs- CH2 -CH3z u CHs- CH2- CH2- CH3 sBasitotes
a) romoJioramMu 0) U30MepaMHu B) HA TOMOJIOTaMHU, HA U30MEpaMH.
9.PeaknusiMu 3IMMUHUPOBAHUS HA3BIBAIOTCH. . ...
10.Peakiiusi, ypaBHEHHE KOTOPOM
CH3 —-CH=CH:; + H2 CH3—CH>- CH3s, oTHOCHUTCS K peakuusim



a) 3aMeleHus 0) MPUCOSANHEHUS B) DJIIMMUHUPOBAHMSL.
11. Peakuusi, ypaBHEHHE KOTOPOU MpHUBEAEHO B 11.10, siBIIgeTCS peakiuen
a) THJIPUPOBaHUs 0) TalOreHUPOBAHMS B) TIOJIMMEPU3ALINH.

I9TAJIOH OTBETOB

Howmep OtBer babt
3allaHus Bapwuant 1 Bapuant 2

1 B 0 1
2 B a 1
3 a 0 1
4 0 0 1
3) 0 0 1
6 0 B 1
7 a 0B 1
8 0 a 1
9 1
10 B 0 1

3a mpaBUJIbHBIN OTBET Ha BOIIPOCHI BHICTABIISIETCS MONIOXKUTENbHAs otleHka -1 6amt. [Tpu 70 % u
Oojiee TPAaBWIBHBIX OTBETOB TECTOBOE 3aJaHHE CUMTACTCS BBINOJHEHHBIM. J[Is1 OICHKH
00pa30BaTeNbHBIX JIOCTHIKCHUH OOYYAIOIMXCS MPUMEHSCTCS YHUBEpCalbHAs IIKaJla OLECHKU
00pa3oBaTeNbHBIX JOCTUKEHUH.

[TpoueHT pe3ynbratuBHOCTH | KaduecTBeHHas OlleHKa YPOBHS MOATOTOBKH
(IpaBHIIBHBIX OTBETOB) bayn OtmeTka BepbanbHblii ananor
90 + 100 10 5 OTIIUIHO

80 +~ 89 9 4 XOpOoIIO

70 =79 7-8 3 YJIOBJIETBOPUTEIBHO
menee 70 6 2 HEYJIOBJICTBOPUTEIHLHO

Tect mo Temam «IlpenesbHbIe yriieBoaopoabl — ajakaHbl. HenpenejibHble yriieBo10poabl:
aJIKeHbI, AJIKaJHEeHbl, ATKHHbD)

Bapmuanr 1

1.AnkaHam COOTBETCTBYET 0011ast popMya:

a) Cn Hon 6) Cn Han+2B) Cn Hon2 ) Cn Hon -6

2. l'omonoramMu SIBJISIFOTCSA:

a) 9TaH ¥ STUJIEH 0) MPOTaH U 3TaH B) OyTaH U U300yTaH I') METaH U ITECH
3. 30MephI OTCYTCTBYIOT y YIVIEBOJIOPOJOB:

a) oTuieHa 0) meHTaHa B) 2-MeTUI0yTaHar) rekcena-1

4. ATOMBI YrIepoaa B COCTOSHUH SP° — THOPHIM3AIINN HMEIOTCS B MOJIEKYIIe
a) meHTaHa 0) aTuiieHa B) 2-MeTUJIOyTaHa ') H-TelTaHa

5. Haubonee xapakTepHBI TUIT PEAKITNH JIJIs1 ATKEHOB

a) SIIMMUHUPOBaHKE 0) H30MepU3alvs B) IPUCOEIMHEHHE T') 3aMelleHHE
6. /111 ankaHOB XapaKTepHa N30MepHs

a) MOJIOKEeHMs (PYHKIIMOHAIBHOU TPYNIIBI 0) YIIIEPOAHOTO CKeJeTa

B) MOJIOKEHUS IBOMHOM CBSI3UT) TeOMeTprUYecKas

7. OCHOBHYIO 4acTh PUPOAHOIO r'a3a COCTABIISIET

a) oTaH 0) IPOTIaH B) TEKCAHT) METaH

8. KpexuHnr HeTenpoyKToB-3T0

a) pa3jieJieHHue yrieBoa0opoa0B HePTH Ha (hpaKIuu

0) npeBpalleHre NpeaeTbHbIX YIIEBOAOPOAOB HEPTHU B apOMATUUECKHE



B) TEPMHUYECKOE Pa3IOKeHHE He(TENPOIyKTOB, MPUBOsIIEe K 00pa30BaHUIO YIIIEBOAOPOIOB C
MEHBIINM YUCJIOM aTOMOB YIJIepojia B MOJIEKYJIe

T') IPEeBpAIICHUE APOMATUYECKUX YTIIEBOIOPOAOB He(DTH B TIpEICTbHBIE

9. PacTBOp nepmaHranara kKanausi 00€CIiBEUUBaET

a) 9TWIEH 0) 3TaH B) 2-METWINPONaH T) 3,3-AMMEeTUINEHTaH.

10.PacTBOp mepmaHranara Kaiusi He 00€CIBEUMBAET BEIIECTBO ¢ (hOPMYJIOit

a) CHz - CH36) CH2 = CH- CH3

B) H 3C - CH = CH- CH3 r) CH2 = CH2

Bapuanr 2.

1.AnKkeHaMm COOTBETCTBYET o01asi popmyrna:

a) Cn H2n 6) Cn H2n+2B) Cn Hon2 1) Cn Hon -6

2. 'omonoramu SIBJISIFOTCSA:

a) METaH M XJIOpMETaH 0) MPOIIeH U 3TEH B) 3TWJICH U OyTaH T') 2-MeTUI0yTaH 1 OyTaH.
3. MI30Mepbl OTCYTCTBYIOT Y YIJIEBOJIOPOJIOB:

a) OyreHa-1 0) mpomnaHa B) H-renTaHa I') 2-METUJITICHTEHA-2

4. - CBSI3b OTCYTCTBYET B MOJICKYJIE

a) mporeHa 0) 2-MeTHIreKcaHa B) 2-MeTHJITEKCeHa-2 T') ATHIICHA.

5. HauGosee xapakTepHBbIi TUIT pEAKIIUH JIJIs1 AJIKAHOB

a) SJIMMUHUPOBAaHKE 0) M30MEPHU3alIUs B) IPUCOCTUHEHHE T') 3aMEIIICHUE

6. J171s1 aKeHOB XapakTepHa H30MepHs

a) MOJIOkKEeHHs PYHKIIMOHAIBHOM TPYIIIBI 0) YIIIEPOJIHOTO CKeleTa

B) MOJIO’KEHUS IBOMHOM CBSI3U I') TeOMETpUYecKas

7. HedTh 1O cBOEMY COCTaBY-3TO

a) MPOCTOE BEIIECTBO 0) CIOKHOE BEIIECTBO KJIacCa aJIKEHOB B) CMECH YIIIEBOJOPOJIOB, OCHOBY
KOTOPOM COCTaBIIAIOT aJKaHbI TUHEHHOTO U Pa3BETBICEHHOTO CTPOCHHUS ') CMECh AJIKEHOB.
8.Ileperonka HETU OCYIIECTBISAETCS C IENIBIO TTOTYICHUS

a) TOJIbKO MeTaHa 1 OeH30J1a 0) TONbKO OCH3WHA M MeTaHa

B) pa3IMYHBIX HE(PTEMPOTYKTOB I') TOJIBKO apOMaTHUYECKHUX YIJIEBOJOPOIOB.

9.PacTBOp mepmaHraHata Kaius He 00eCI[BEYMBAET BEUIECTBO C (GOPMYIIOi

a) CHz-CH36) CH2 = CH- CH3

B) H3C - CH=CH- CHs r) CH2 = CH>

10. PacTBOp mepmaHranara Kajiusi 00eCIBEUNBAET

a) 9TUJIeH 0) 9TaH B) 2-MEeTUINPOIaH T) 3,3-TuMETHIINIEHTaH

9TAJIOH OTBETOB

Howmep OtBer bausr
SafaHus Bapuanr 1 Bapuanr 2

1 0 a 1
2 0 0 1
3 a 0 1
4 0 0 1
5 B r 1
6 0 BT 1
7 r B 1
8 B B 1
9 a a 1
10 a a 1

3a mpaBUIIbHBIN OTBET Ha BOIIPOCHI BHICTABIISAETCS MOJIOKUTENbHAs oleHKa -1 6amt. [Tpu 70 % u
Oosee MNpPaBWIBHBIX OTBETOB TECTOBOE 3aJaHME CUMUTAETCS BBIIOJHEHHBIM. /[l OIeHKH
00pa30BaTEeNbHBIX JTOCTHKEHUH OOYYaIOIIMXCS MPUMEHSETCS yHUBEpCalbHAs IIKaJla OLEHKU
00pa30BaTENIbHBIX TOCTUKEHUH.



[TpoueHT pesynpraTuBHOCTH | KauecTBeHHas olleHKa YpOBHS MMOATOTOBKH
(IIpaBIJILHBIX OTBETOB) bann OtmeTKa BepOanpHbIil anasior
90 +~ 100 10 5 OTIIUYHO

80 +~ 89 9 4 XOPOIIIO

70 +~79 7-8 3 yJIOBJICTBOPUTEIHHO
menee 70 6 2 HEYIOBJICTBOPUTEIIHLHO

Tect no Teme «HenpeneabHble YriIeBOAOPOAbI: AJKEHbI, AJKAANEHbI, ATIKHHBI
Bapmuanr 1

1.ANKMHAM COOTBETCTBYET 001as popmyIia

a) Cn Hazn+2 6) Cn H2nB) Cn Hon2 1) Cn Hon -6

2.K kiaccy apeHOB OTHOCHUTCSI YTIIEBOJA0PO/, (hopMysia KOTOPOTO

a) C3He 6) C2H> B) CeHer) CsHs

3.KpatHbie CBsI3U OTCYTCTBYIOT B MOJICKYJI€ YTIICBOIOPOIA

a) nukJonponana 6) Oyraguena-1,3 B) nponuHa r) 6eH301a

4. ApoMaTH4ecKoe KOJIBIIO COJCPKHUTCS B MOJICKYJIE

a) TekcaHa 0) IMKJIOTeKcaHa B) rekceHa r) 1,4-numernnoensona.

5. Peakiust mouMepu3aIiiii BO3MOKHA JIST

a) Oyraguena-1,30) npomana B) XJopaTaHar) OeH301a.

6. Peakuust mprcoeTuHEHNs BOJIBI K HENPEACTbHBIM YTIIEBOI0POIaM HA3bIBACTCS

a) TUJIpUPOBaHKE 0) TAIOTCHUPOBAHKE B) THAPATALIHS T') THAPOTAJIOTCHUPOBAHHE.

7. J1J1s1 aIKEHOB HE XapaKTepHa U30Mepus

a) YIJIepoJHOro ckenera 0) MOJIOKEHUS TPOMHOW CBSI3UB) reoMerpuyeckas (I[UC-TPAHC) T)
MEKKIIaCCOBAsI.

8. IIpupoiHBIH KaydyK [0 XUMHUUYECKOMY CTPOCHHMIO MPEJICTABISAET OO0

a) oauOyTaIMeH 0)TpaHC-TIOTMU30MPEH B) MOJUTIPONUIIEH T') IIUC-TIOTUU30IPEH.

9. J11s1 TMeHOB He XapaKTepHa U30Mepus

a) YIJIEpOJHOro ckenera O) MOJIOKEHUs JBOMHBIX CBSI3€d B) reoMeTpuueckast (LIMC-TPaHC) T)
MOJIOKEeHUS (QYHKIIMOHATLHOU TPYTIIIHL.

10. Ipouiecc nmonyyeHus pe3uHbl U3 KayuyKa Ha3bIBACTCs

a) nmoauMepu3anys 0) ByJIKaHU3AUSA

B) peKTU(QUKALUS T) TUIpATaLUs.

Bapuanr 2

1.ITuknoankaHaM COOTBETCTBYET oO11ast hopmyia

a) Cn Han+2 6) Cn H2nB) Cn Hon2 1) Cn Hon -6

2.K kiaccy aqKuHOB OTHOCHUTCS YTTIEBOJIOPO, (hopMyiia KOTOpOTro

a) C3He 6) C2H2 B) CeHer) CsHs

3.byraaueH conepkur

a) OJTHY JIBOWHYIO CBSI3b0) JBE TBOMHBIC CBSI3U

B) O/IHY TPOMHYIO CBSI3bI) JIBE TPOMHBIE CBSI3U.

4. ATompbl yriaepoaa B MOJICKYyJIe O€H3071a HaXOATCS B COCTOSITHUU THOPUIN3AIINN
a)sp - 6) sp°- B) sp>-T) sp* .

5. Cnabble KUCIOTHBIE CBOMCTBA MPOSIBIIAIOT

a) aJKeHbI 0) aTKUHBI B) aJIKAJUCHBI T) apEHBI.

6. Peakuus nprcoegHEHNs BOOPO/Ia K HEMPEAEIbHBIM YIIIEBOAOPOIaM Ha3bIBaeTCs
a) THAPUPOBaHUE 0) TAIOTeHUPOBAHKE

B) TWIpaTalus ') THIPOraloreHUPOBaHUE.

7. J1J1st TUEHOB HE XapaKTepHa U30MEPUs

a) YIJIepOAHOTO CKeneTa 0) MOJIOKEHUS JBOMHBIX CBA3EH B) TeoMeTpruiecKas (IMC-TPaHC)
T') MOJIOKEHUS (PYHKIIMOHATBEHOM TPYIIIIHL.



8. Ilponiecc nomydeHus: pe3uHbl U3 KaydyKa Ha3bIBAETCs

a) moJmMepu3anus 0) ByJIKaHU3AIUs

B) PEKTU(HUKALMS T') THIPATALIHSL.

9. [lns ankeHOB HE XapaKTepHa U30MEpHUst

a) YIIIepOaHOTO CKeTeTa 0) MOI0XKEHHS TPOMHOM CBSI3U B) reoMeTpuiecKas (IIUC-TPaHC)
') MEXKKJIacCOBasl.

10. [IpupoaHBIi KaydyK M0 XMMUYECKOMY CTPOCHHIO MPEJICTABIISAET COOOi

a) moJauOyTaIMeH 0)TPaHC-TIOTMU30IPEH B) MOJUIIPOITHIICH T') IIUC-TTIOTMU30ITPEH.

9TAJIOH OTBETOB

Howmep OtBer bamubr
safaHna Bapuanrt 1 Bapuant 2

1 B 0 1
2 B or 1
3 a 0 1
4 r B 1
5 a r 1
6 B a 1
7 B r 1
8 r 0 1
9 r B 1
10 0 r 1

3a nmpaBWIbHBIA OTBET HA BOTPOCHI BBICTABIIACTCS MOJIOXKHUTENbHAS olleHKa -1 6amt. [Ipu 70 % u
Oojyiee TPAaBUIBHBIX OTBETOB TECTOBOE 3a/JaHME CUWUTAETCS BBINOTHEHHBIM. J[s OIeHKHU
00pa30BaTEeNbHBIX JOCTHKCHUH OOYJArOMIMXCS MPUMEHSCTCS YHHBEpCajdbHas IIKaJia OICHKU
00pa30BaTeNbHBIX JOCTHKCHHH.

[TponeHT pe3ynbpTatuBHOCTH | KaduecTBeHHas OlleHKa YPOBHS TIOJATOTOBKU
(IPaBUJILHBIX OTBETOB) bamn OtmeTtka BepbanbHblii ananor
90 + 100 10 5 OTJINYHO

80 + 89 9 4 XOpOIIIO

70 =79 7-8 3 YJIOBJIETBOPUTEIBHO
MmeHee 70 6 2 HEYJI0BJIETBOPUTEIIHHO

TecT mo TeMe ((HeﬂpeI[eJ'll)Hble YriaeBoaopoabl: aJIKE€HbI, AJIKAIUCHBbI, AJIKUHBD).

1.Peaknus, nexamniast B OCHOBE IPOM3BOJICTBA CHHTETHYECKOTO KaydyKa:
a) U30MepHu3aLus

0) mosmMepHu3anus

B) TH/IPUPOBaAHUE

T) TUApaTaius

2.Yyenslit, pa3paboTaBuInii cioco0 NOTyYEHHUS] CHHTETUYECKOT0 KayuyKa:
a) U.bepuennyc

0) C. JleGenen

B) @. Kekyne

r) A. bytnepos

3. IlpoayKT ByJIKaHU3ALHUK KaydyKa:
a) NOJMBUHUIXJIOPU



0) NOJUIPOTIUIICH
B) pe3nHa
T') OJIUATUIIEH

4.BemiectBa, cooTBeTcTBYIOMmMUE 00111eH popmyne C nH2n-2, oTHOCATCS K KIaccy:
a) aJIKaHOB

0) aKeHoB

B) QJIKaJMCHOB

') apeHOB

5. Ha3BaHue nporecca noixy4eHust pe3uHbl U3 KaydyKa:
a) rujpaTanus

0) ByJIKaHH3AIIUS

B) MOJMMEPU3ALIUS

T') U30MepHu3anus

6. [Ipoaykr peakiuu noaumepusanuu Oyraauenta — 1,3:
a) U30IMIPEHOBBIN KayuyK

0) XJIOpPIIPEHOBBIN KayuyK

B) OyTaJMEeHOBBIN KaydyK

r) 300HUT

7.ChIpbeM U1l IPOMBILIIEHHOTO IIPOU3BO/ICTBA CUHTETUYECKOr0 Kaydyka 1o merony JleGenena:
a) 3TUJIOBBIN CIUPT

0) KaMEHHBIH yTrob

B) HEPTh

T') IpeBeCHHA

8.KTo mepBbIM npuBe3 kayuyk B EBpomy:
a) Komym6

0) Hukutun

B) Marennan

r) Kyk

9. Pe3uHa o cpaBHEHUIO C KAyYyKOM:

a) Oonee snmacTuyHas U OoJiee U3HOCOCTOMKAs
0) MeHee snacTHyHas U O60Jiee U3HOCOCTOMKas
B) OoJiee 2JIacTUYHAs U MEHEE U3HOCOCTONKAs
') MEHee dIIaCTUYHAs U MEHee U3HOCOCTONKAs

10.Kak Ha3bIBaINCh MEPBHIE HEMTPOMOKAEMBIE TIIAIIN U3 KaydyKa:
a) MaHTO

0) MaKMHTOII

B) JOKJIEBUK

T') MBIbHUKH

I9TAJIOH OTBETOB
Howmep 3ananus OTtser bansl
1 0 1

2 0 1




3 B 1

4 B 1

5 0 1

6 B 1

7 a 1

8 a 1

9 a 1

10 0 1
[TpoueHT pe3ynbratuBHOCTH | KauecTBeHHas olleHKa YpOBHS MOATOTOBKU
(IIpaBIJILHBIX OTBETOB) bayn OtmeTKa BepOanbpHbIil anasior
90 +~ 100 10 5 OTJINYHO
80 + 89 9 4 XOpOIIIO
70 +79 7-8 3 yJIOBJIETBOPUTEIHHO
menHee 70 6 2 HEYIOBJICTBOPUTEIHHO

3a nmpaBWIbHBIA OTBET HA BOTPOCHI BHICTABIIACTCS MOJIOXKHUTENbHAS olleHKa -1 6amwt. [lpu 70 % u
0osiee TMPaBWIBHBIX OTBETOB TECTOBOEC 3aJaHME CUYUTACTCS BBHIMOJHEHHBIM. /[l oOlleHKH
00pa30BaTeNbHBIX JOCTHKCHUH OOYJArOIIMXCS MPUMEHSICTCS YHHBEpCajdbHAs IIKaJa OICHKU
00pa30BaTENbHBIX JTOCTHIKCHUI

Tecr: IlpupoaHbie HCTOYHUKH YIJIEBOJAOPOAOB U UX NepepadoTka
1.Teopust XUMHYECKOTO CTPOSHHUS OPTaHUYECKUX COCTMHEHHI Obla co3/1aHa:

1) M.B.JloMmOHOCOBBIM 2) JI..MenneneeBbiM
3) A.M.bytiepoBbiMm 4) S.bepuennycom
2. Ha3BaHMsI «OpraHMYECKUE BEUIECTBAa» U «OPTraHUYECKasi XUMHS» BBEIl B HAYKY:
1) M.B.JlomonocoB 2) I.11.Menneneen
3) A.M.Bytnepos 4) s1.bepuenmnyc
3. B kakoM psiiy OpraHMYECKUX COCAMHEHUI HAXOAATCS TOIBKO YIIIEBOIOPOIBI:
1) C2Hs, C4Hsg, CoHsOH; 2) CH3COOH, CeHs, CH3COH;
3) C2Hz, CsHg, C17Hzs; 4) CeHsNO2, CH2Cl», C3H7NH>
4. B KakoM psily OpraHU4eCKUX COCTUHEHUI HAXOIATCS TOJIBKO aKaHbI:
1) C2Hg, C3Hs, C4Huo; 2) C2H2, CsHs, CeHsg;
3) C1oH20, CgH1e, C3Hg; 4) CH4, C2Ha, CsHs.

5. BemectBo, cTpykTypHas (popmyiia KOTOPOro
CH3;-CH-CH; -C=C-CH2-CHs , Ha3bBaeTcs
|
CH3
1) 6-metmarentuH-3  2) 2-metwirentud -4 3) 2-MeTwirekcuH -3 4) 2-METHIITENTeH -
6. K knaccy ankuHOB OTHOCHUTCS
XuMHUYecKasi CBA3b, XapaKTepHasl IJIs1 aJIKAHOB
1) nBoiiHas 2) oguHapHas 3) 6- CBsI3b  4) T- CBS3b
7. Bua ruGpuan3aiuu 2JIeKTPOHHBIX 00JIaKOB aTOMOB YTJIEpO/Ia B ajlkaHaxX
1) sp- 2)-sp?> 3)-sp® 4)s-sup-p
8.I'eomeTpuueckas popMa MOJIEKYIJIBI METaHA
1) Tetpadapudeckass  2) nuHedHas ~ 3) oObemHast — 4) mockas
9. O6mas ¢hopmysa TOMOJIOTHYECKOTO Psijia ATKEHOB
1) CnHZn 2) CnHZn -2 3) CnHZn -6 4) CnHZn +2
10.06mmas ¢hopmysa TOMOJIOTOB psijia aTKaTuECHOB
1) CnH2n+2 2) CnHZn 3) CnHZn—Z 4) Can—Z
9TAJIOH OTBETOB



Howmep OTtser baubr

3aJlaHus

1 3 1

2 4 1

3 3 1

4 1 1

5 2 1

6 4 1

7 3 1

8 1 1

9 1 1

10 4 1
[TpouieHT pe3ynbratuBHOCTH | KadecTBeHHas OllEHKA YPOBHS MMOATOTOBKH
(IPaBUJILHBIX OTBETOB) bann OtmeTka BepbanbHblii aHanor
90 + 100 10 5 OTJINYHO
80 + 89 9 4 XOpOIIIO
70 +79 7-8 3 yJIOBJIETBOPUTEIHHO
menee 70 6 2 HEYIOBJICTBOPUTEIHHO

3a nmpaBWIbHBIA OTBET HA BOTPOCHI BHICTABIIACTCS MOJIOXKHUTENbHAS olleHKa -1 6amwt. [lpu 70 % u
0osiee TMPaBWIBHBIX OTBETOB TECTOBOC 3aJaHUE CUYHMTACTCS BBINOJHEHHBIM. J[Isi oOleHKH
00pa30BaTeNbHBIX JOCTHKCHUN OOYJArOIIMXCs MPUMEHSICTCS YHUBEpCAJbHAs IIKaida OIEHKU
00pa30BaTeNbHBIX JOCTHKCHHH.

TecT no Temam: «KApoMaTHYeCKHUe YI1eBOA0POIbI»

Bapmuanr 1

1.AnkuHaM cOOTBETCTBYET 0obmas Gopmyina

a) Cn Hon+2 6) Cn H2nB) Cn Hon2 ) Cn Hon -6

2.K xiaccy apeHOB OTHOCHUTCSI YTJIEBOIOPO, GopMyiia KOTOPOTO

a) C3He 6) C2H2 B) CeHer) CsHs

3.KpatHbie CBSI3M OTCYTCTBYIOT B MOJIEKYJIE YIIIEBOAOPOAA

a) nukionponanab) 6yraauena-1,3 B) mponuHar) 6eH3ona

4. ApoMatruyeckoe KOJbIIO COJEPKUTCS B MOJIEKYJIe

a) rekcana 0) IIUKIIOTreKcaHa B) rekceHa r) 1,4-muMerunden3ona.

5. Peakius nmonuMepu3alni BO3MOKHA IS

a) Oyranuena-1,30) npomana B) XJiopaTaHar) 6eH3oa.

6. Peakuust mprcoeTMHEHNST BOJIBI K HENPEACITBHBIM YTIIEBOI0POIaM HA3bIBACTCS
a) TUAPUPOBaHUE 0) TAIOTEHUPOBAHUE B) TUAPATAIUSAT ) THIPOTAIIOT€HUPOBAHHUE.
7. J171s1 aIKEHOB HE XapaKTepHa U30Mepus

a) YIJIepOJHOTO cKenera 0) MONOKEHUS TPOMHOW CBSI3WMB) reoMerpuyeckasi (IIMC-TPAHC) T)
MEKKIIaCCOBAsI.

8. IIpupoaHBIN KaydyK [0 XUMHUUYECKOMY CTPOCHHMIO MPEJICTABISAET COO0M

a) MoJauOyTaIMeH 0)TpaHC-TIOTMU30INPEH B) MOJUTIPOITIIICH T') IIUC-TIOTUHU30IPEH.
9. It AMEHOB HE XapaKTepHa U30MEPHUS

a) YIJIepoAHOro ckeinera 0) MOJIOKEHHs IBOMHBIX CBS3EHMB) reoMeTpuyeckas (LHMC-TpaHC) T)
MOJIOKEHUS (DYHKIIMOHATLHOU TPYTIIIHL.

10. IIpouecc mosydeHus pe3uHbl U3 KaydyKa Ha3bIBa€TCs



a) MOTMMEpU3anus0) BYIKaHU3AIUS
B) peKTU(HUKAIUSA T') THIPATAIIHS.

Bapuant 2

1.ITuknoankaHnaMm COOTBETCTBYET oOmIas hopmyna

a) Cn Han+2 6) Cn H2nB) Cn Hon2 1) Cn Hon -6

2 K kaccy anKuHOB OTHOCHUTCS YTIIEBOJIOPO, (popMyiia KOTOpOTo

a) C3He 6) C2H2 B) CeHer) CsHs

3.byraaueH conepxur

a) OJTHY JIBOWHYIO CBSI3b  0) JIBE TBOMHBIC CBS3H

B) OJJHY TPOMHYIO CBSI3b  TI') IBE TPOIHBIE CBA3H.

4. ATombl yrieposa B MoJieKyse O€H30J1a HaXOITCSl B COCTOSSHUU THOpUAU3AINH
a)sp - 6) sp®- B) sp>- 1) sp*.

5. Ciiabble KUCIOTHBIE CBOMCTBA MIPOSIBIISIOT

a) aJIKEHbIO) aJIKMHBI B) AJIKAIUEHBIT) APEHBI.

6. Peakuius nprcoeAMHEHUS BOJOPO/Ia K HEMPEIEIbHBIM YIIIEBOAOPOIaM HAa3bIBACTCA
a) TUIpupoBaHue 0) TaIOrTeHUPOBAHNE

B) TUApaTalus T) FHAPOTAIOr€HUPOBAHHUE.

7. 1151 TNEHOB HE XapakTepHa U30MEPHS

a) YIIepoAHOro cKeinera 0) MOJIOKEHHS IBOMHBIX CBS3EHMB) reoMeTpuyeckas (IHC-TpaHC) T)
MIOJIOKEHUS (DYHKIIMOHALHOUW TPYTIIIHL.

8. IIponecc monydeHus pe3uHbl U3 KaydyKa Ha3bIBaeTCs

a) nonuMepu3anus 0) ByJIKaHU3ALUA

B) peKTU(HKAIIUA T) THApATaIUs.

9. Jlnst aNKeHOB HE XapaKTepHa H30Mepus

a) YrIepoaHOro cKeeTa 0) MOoJI0XKEeHHs TPOMHOM CBsI3U B) reoMeTpuieckas (LUc-TpaHe)
') MEXKJIaccoBasl.

10. TIpupoaHbIii KaydyK MO XUMUYECKOMY CTPOCHHUIO MPEACTABISAET COOOH

a) MoJauOyTaIMeH 0)TpaHC-TIOTMU30IPEH B) MOTUTIPOITUIIEH T') IUC-TIOTUU30IPEH.

9TAJIOH OTBETOB

Howmep OTtser bausr

ajaHui Bapuanr 1 Bapuant 2

1 B 0 1

2 B or 1

3 a 0 1

4 r B 1

5 a r 1

6 B a 1

7 B r 1

8 r 0 1

9 r B 1

10 0 r 1
[TponeHt pe3ynbratuBHOCTH | KaduecTBeHHas OlIEHKA YPOBHS MOATOTOBKH
(IpaBUJIbHBIX OTBETOB) bann OtmeTka BepOanbHblii anasior
90 + 100 10 5 OTIIUIHO
80 + 89 9 4 XOPOIIO
70 =79 7-8 3 YIOBJIETBOPUTEIHHO
menee 70 6 2 HEYJIOBJICTBOPUTEIHHO




3a mpaBUIIbHBII OTBET Ha BOIIPOCHI BHICTABIISACTCS MMOJIOKUTENbHAs orieHka -1 6amt. [Tpu 70 % u

Ooee MpaBWIBHBIX OTBETOB TECTOBOE 3aJaHUE CUYMTACTCS BBINOJHEHHBbIM. [l OLleHKH
00pa30BaTeNbHbIX JOCTHKEHUM OO0yJaromMXcsi NPUMEHSIETCS YHHUBEpCajbHas IIKajla OLICHKU
00pa30BaTENIbHBIX TOCTHKEHUH.

Tect mo teme «Cnupthl U GeHo. Aabaeruabl. Kapoonosbie Kucaorbl. CioxHbie 3PupbI»
Bapuanr 1.
1.BemectBo, popmyina koroporo CH3CH20OH, otHOCHTCS K
a) OIHOATOMHBIM cupTaM 0) deHonam
B) aJIbJIeTUIaM I') MHOTOATOMHBIM CITUPTaM
2.p -CBsI3b B MOJIEKYJIE UMEET
a) aTaHaslb  0) TJIMIIEpUH
B) METAHOJI T) 3TUJICHIJIMKOJIb
3. BemectBo, hopmyna koroporo CHz3- CH=CH-CH - C =0,
|

CHs: H
UMeEeT Ha3BaHUE a) 4-METUIINCHTaHATb 0) 2-MEeTHIITICHTaHATb
B) 2-METHJINICHTCH-3-aJIb. T') FT€KCaHAJIb
4.130Mepamu SIBISIOTCS
a) METaHOJI ¥ 3TaHoJ 0) PeHos u rexcano-1
B) allETOH M YKCYCHBIW aJIbJIeTU/ ') OyTaHOI U 2-METHUJIIPOIIaHOI-2
5. O6pa3oBaHue SPKO- CUHEr0 KOMIUIEKCHOTO coeluHeHus ¢ runpokcunom menu (1) sasiercs
KAa4eCTBEHHOW peakluil Ha
a) aJibJIeTU bl 0) MHOTOATOMHBIC CITUPTHI B) (DEHOJIBI T') KETOHBI
6. Anbieruibl HeJb3sl OJIY4YUTh
a) OKHUCJICHHEM CIIUPTOB ) BOCCTAHOBJICHHEM CITUPTOB
B) TWpaTtalyel alkMHOB T') AeTupaTanueil ClnupToB
7. C osTaHaseM pearupyroT M3 IEpPEeYUCICHHBIX BELIECTB: MypaBbHHAs KHUCIOTa, BOJOPOL,
aMMHUA4YHBII pacTBOp OKcuja cepebpa, MarHuii, cyiabdar Harpus (yka3aTb KOJIHYECTBO
BEIIIECTB):
a) Tpu O) /1Ba B) YETHIPE T') IATh.
8. Peakuuio «cepeOpsHOro 3epKana» Jaer:
a) ataHon 0) aTanauoin-1,2 B) mponantpuo:in-1,2,3 r) staHaib
9. C ¢enonoMm pearupyloT W3 MNEPEUMCICHHBIX BELECTB: HATPHUil, cepHas KHUCIOTa, OpoM,
a30THas KUCIoTa, popmanpaeru] (yKazarh KOJIMUECTBO BELECTB):
a) ogHO 0) 71Ba B) TPH T') YETHIPE.
10. Peakiueit KyuepoBa MOXHO MOTYyYUTh:
a) 9TaHaNb 0) STAHOI B) MIIHIIEPUH T) HEHOT
Bapmuanr 2.
1.BemectBo, hopmyna koroporo CHz—C = O, oTHOCUTCS K

|
a) OHOATOMHBIM criupTaM 0) ¢peHomam H
B) aJIbJICTHIaM T') MHOTOATOMHBIM CITUPTaM
2. BogopoHas CBsI3b OTCYTCTBYET MEXKAY MOJIEKYJIaMU
a) OZJTHOATOMHBIX CITUPTOB 0) alb/IETHI0B
B) TJIMKOJIEH T) TPEXaTOMHBIX CITUPTOB
3. BemectBo, hopmyna koroporo CHz - CH - CHz - CH - CHj,
| |
OH C2Hs

UMeeT Ha3BaHUE a) 2-3TUINEHTAHOI-5 0) 4-3TUJITIEHTaHOI-2
B) 3-METHJITEKCAHOI-5 T') 4-METHITeKCaHOJI-2
4.I'oMoJioramu SIBISIFOTCSI



a) METaHOJI ¥ TIIMLEPHH 0) MeTaHo 1 OyTaHoui-1

B) YKCYCHBIN aJIbJIETH/I U alleTOH T') (hEHOJ B STaHOJ

5. O6pa3oBanue (HUOJIETOBOTO KOMILJICKCHOTO coeluHeHus ¢ xjopuaoMm xkenesa(lll) smusercs
Ka4eCTBEHHOM peakuuii Ha

a) (heHon 0) anbAErH]l B) OAHOATOMHBIIN CITUPT T') MHOTOATOMHBIH CITUPT.

6. AJbAETH/Ibl HEJIb34 MOJTYYUTh

a) OKHUCJICHHEM CITUPTOB 0) BOCCTAHOBIICHUEM CITUPTOB

B) TWpaTalyeil allkMHOB T') AeTUpaTanueil CliupToB

7. C ¢enomom pearupyloT M3 MEPEUYHCICHHBIX BEIIECTB: HATPUM, CepHAs KHCIOTa, OpoM,
a30THas KUCIoTa, popmanpaeru] (yKkazaTh KOJIHMUECTBO BEIECTB):

a) oAHO 0) JBa B) TPU I') YETHIpE.

8. Peakuueit KyuepoBa MOKHO MOJTYyYUTh:

a) 9TaHaJIb 0) ATAHOJ B) MIHIIEPUH T') PEHOI.

9.C »sraHaszieM pearupyloT U3 IEPEYUCICHHBIX BEIIECTB: MYpaBbUHAas KHUCIIOTa, BOIOPO/,
aMMHa4YHBI pacTBOp OKcHia cepedpa, MarHumid, cyinbhaT HaTpus (yKa3aThb KOJHYECTBO
BEIIIECTB):

a) Tpu 0) JBa B) YETHIPE T) ISATh.

10. Peakmuio «cepeOpsiHOTO 3epKaia» JaeT:

a) aTaHod 0) aTanauoi-1,2 B) mponantpuoi-1,2,3 r) staHaib

93TAJIOH OTBETOB

Howmep OTtser bambr

SafaHui Bapwuant 1 BapuanT 2

1 a r 1

2 a 0 1

3 B r 1

4 r 0 1

5 0 a 1

6 B B 1

7 0 B 1

8 r a 1

9 B 0 1

10 a r 1
[TponenT pe3ynbratuBHOCTH | KadecTBeHHas OlEHKA YPOBHS MOJATOTOBKH
(IPaBJILHBIX OTBETOB) bamn OTmeTka BepbanbHblii ananor
90 + 100 10 5 OTJINYHO
80 + 89 9 4 XOpOIITO
70 +79 7-8 3 yJIOBJIETBOPUTEIHHO
Mmenee 70 6 2 HEYJOBJIETBOPUTEIBHO

3a mpaBUIILHBINA OTBET HAa BOMPOCHI BHICTABIISAETCS MONOKHUTENbHAs orleHKa -1 6amt. [Ipu 70 % u
Oojiee TPAaBWIBHBIX OTBETOB TECTOBOE 3aJaHWE CYHMTACTCS BBIMOJHEHHBIM. J[s OIeHKH
00pa30BaTeNbHBIX JOCTHKEHHH OOYJaroIIMXCs MPUMEHSIETCS YHHBEpcajbHas IIKala OICHKU
00pa3oBaTeNbHBIX TOCTHKEHUH.

Tecr mo reme «Crnmpthl. PeHOg »
1.Vkaxure HazBanue cnupra C4HoOH:
1.MeTunoBbiit

2.IlponumnoBslii

3.byTunoBsIit

4.9TUNOBBIN



2.CnupT, coaepKaluii 18€ THAPOKCUIIbHBIE TPYIIIbI, HA3bIBACTCS:

1.JIByXaTOMHBIM

2.BTOpuYHbIM

3.JIByXOCHOBHBIM

4. JIByXKHCIIOTHBIM

3.dopMyna STUIECHTITUKOIS:

1.CH2-CH20H

2.CH20H- CHOH- CH20H

3.CH3- CH2- CH20H

4.CH20H- CH20H

4.YcTaHOBUTE COOTBETCTBHE MEXKIY Ha3BaHUEM IIPEIEIbHOIO OAHOATOMHOIO CIHUpPTAa U €ro
dopmynoil. OTBeT maiiTe B BUIE MOCIEAOBATEIBHOCTH LU(DP, COOTBETCTBYIOIIUX OyKBam IO

andaBuTy.

Hassanue cniupra dopwmyna:
A) Ilponanon 1) CH30H

b) byranon 2) C3H70H
B) Meranon 3) C2H50H
') Dranon 4) CAHO9OH

5.YcTaHOBHTE COOTBETCTBHE MCKOY CBOMCTBOM H MNPUMCHCHUCM CIIMPTa U €ro Ha3BaHHCM.
OTBeT JalTe B BUAC MOCIEI0BATEIbHOCTH I_II/I(bp, COOTBCTCTBYIOIIIHUX 6YKB8_M I10 aJ'I(baBI/ITYZ

CBOICTBO U MPUMEHEHHUE CITUPTA HaszBanue crimpra
A ) XKunkocts, ucrosnb3yemas 1.Otanon
JUISL CMSITYEHUS KOKH 2. Meranon
PYK ¥ Iuna
b) SlnoButas xuakKocTh 3.OTUNEHITTUKOIb

(He0O0IBIIIOE KOTUYECTBO

IIPUBOJUT K CIIENOTE),

UCTIONTb3yeMast

B KQ4eCTBE PACTBOPUTEIIS 4.I'munepun

6.@opmMyIia raMIeprHa:
1.CH3- CH2- CH20H
2.CH20H- CHOH- CH20H
3.CH3- CH20H
4.CH20H- CH20H

7.Vxaxurte GopMyIly MPOMUIOBOTO CIHUPTA.
1.CH30OH

2.C3H70H

3.C2H50H

4.C4AH9OH

8.I'mapokcuiibHas rpymmna:

1.-NH2

2.-COOH

3—CHO

4—-OH

9.Kakoii n3 criupToB HE pacTBOPUM B Boje?
1.M30amMun0BBIN CIAPT

2.MeTunoBslil ciupT

3.OTUNOBBIN CIUPT

10.Kaxoii ciupT 06pa3yer spKo- CHHEe KOMIUIEKCHOE COSIMHEHUE C THIPOKCHIOM MEIH



1.MeTunosslil ciupt

2.I'munepun
3.OTunoBslil cOUpT
9TAJIOH OTBETOB
Howmep OtBer bannsl
3aJJaHus
1 3 1
2 3 1
3 1 1
A-2
b-1
4 B -1 1
I'-3
5 A-406-2 1
6 2 1
7 2 1
8 2 1
9 1 1
10 2 1

3a mpaBWIIBHBIN OTBET Ha BOIPOCHI BBHICTABIISIETCS MOJOKUTENbHAs onleHka -1 6amt. [Ipu 70 % u
0osiee TMPaBWIBHBIX OTBETOB TECTOBOC 3aJaHUE CUYMTACTCS BBINOJHEHHBIM. J[Isi oOleHKH
00pa30BaTeNbHBIX JOCTHKCHUH OOYJArOIIMXCs MPUMEHSCTCS YHHBEpCajdbHAs IIKaJa OICHKU
00pa30BaTENbHBIX JIOCTHKCHUH.

[TponenT pesynbTatuBHOCTH | KauecTBeHHas OlleHKa YPOBHS TOJATOTOBKU
(IpaBIILHBIX OTBETOB) bann OtmeTka BepOanbHblii aHasor
90 + 100 10 5 OTIIUIHO

80 +~ 89 9 4 XOpOoIIO

70 +79 7-8 3 yJIOBJICTBOPUTEIHLHO
MmeHee 70 6 2 HEYJI0BJIETBOPUTEIIBHO

Tect mo Temam «Aabaeruabl. Kapoonosbie kucjorbl. CioxHbie 3GupbI»
1.K kapOOHOBBIM KHCIOTaM OTHOCHUTCS BEILIECTBO, OpPMYJIa KOTOPOTO
a) CH3COOH 6) CH3COH B) CH30 CH3sr) CH3COOCH3
2. BogopoHast cBs3b 00pa3yeTcst MeX/1y MOJIEKYJIaMu
a) aJbAETUA0B 0) KApOOHOBBIX KUCIIOT B) CIIOKHBIX 3()UPOB T') KUPOB.
3. B npupoaHBIX KUpPax HE CONEPIKUTCS OCTATOK KUCIOTHI
a) MypaBbUHOM 0) MacJIsTHOM B) OJICMHOBOMW T') TAJIbMUTHHOBOM.
4. BemectBo, popmyna koroporo CHz- C =0
[
O - C2Hs
HNmeer Ha3BaHue a) TUATUIIOBBIN 3Qup 0) METHIIALIETAT B) dTUJIAIETAT
T') STUJIOBBIH 3(UpP YKCYCHON KUCIIOTBHI.
5. 'oMo10rOoM MypaBbHUHOM KUCJIOTHI SBJISIETCSA
a) 1aBeseBast KMcjaoTa 0) oJenHOBas KUCIOTa
B) OCH30lHAas KUCJIOTA T) CTeapUHOBAs KHCIIOTA.
6. C moMoIIbI0 KaKoi peakluy HeJb3s MOITY4YUTh KapOOHOBYIO KUCIIOTY:
a) OKHUCJICHHE alibJieruaa 0) THIAPOIINU3 CIOKHOTO dPupa
B) BOCCTAHOBJICHUE AJIbJIETUA T') OKUCIICHUE AJIKaHa.



7. C ykcycHOM KuCIOTOM pearupyroT: ruapokcun sxeneza (III), mponanon-1, nunk, xyop (B
MPUCYTCTBUH KaTajau3aropa), kapOoHaT HaTpus, popmanbaeru (yka3aTh KOJUYECTBO BEIICCTB):
a) TpuO) YEThIpE B) IATH I') LIECTb.

8. MU0 mipencTaBiseT coooi

a) HaTPHUEBYIO COJIb BBICIICH KapOOHOBOU KHCIIOTHI

0) cIoXXHBIN A(Up TIULEPUHA

B) CIIOJKHBIN 3(pup BhICIIEH KapOOHOBOW KHUCIOTHI

') CMECh BBICIINX KapOOHOBBIX KHCIIOT.

9. C mnponaHOBOM KHCIOTOH HE pearupyroT: LMHK, COJSHAas KHUCIOTa, MeTaHallb, METaHOJI,
TUAPOKCHU HATPHUSL, XJIOPU aIFOMUHHUS (yKa3aTh KOJIMYECTBO BEUIECTB):

a) Tpu 0) JBa B) YETHIPE T') ISATh.

10. B ocHOBe moTy4yeHHs: MapraprHa JEKUT peakius

a) TUAPOJIN3a KUPOB

0) sTepudukanuu

B) OMBUIEHUS )KUPOB

T') THAPUPOBAHUS KHUJIKUX KUPOB.

Bapuanr 2.
1.K cnoxxubiM 3¢hupam OTHOCHUTCS BEUIECTBO, opMylia KOTOPOTO
a) CH3COOH 6) CH3COH B) CH30 CHst) CH3COOCH3
2. [To xuMHUYeCKOMY CTPOCHHIO JKUPBI IPEICTABISIIOT COO0M
a) CII0XKHBIC A(UPBHI ) TPEXATOMHBIE CITUPTHI B) KAPOOHOBBIC KUCIOTHI
T') MPOCThIC A(DUPHI.
3. XXuakue Kupbl OTIUYAIOTCS OT TBEPIBIX TEM, YTO B X COCTABE COJICPIKATCS
a) CBOOOTHBIE THIPOKCHIIbHBIE TPYTIIIBI
0) ocTaTKH apOMaTHYECKUX KapOOHOBBIX KUCIIOT
B) CIIO3KHBIE 3()UPHI BHICIIMX KapOOHOBBIX KUCIIOT U STHIICHTJIUKOIS
') OCTaTKH HEMPeIeIbHBIX KapOOHOBBIX KUCIIOT.
4. BemectBo, hopmyna koroporo CHs
|
CH3-C-CH2-C=0
| i

CHs OH
UMeeT Ha3BaHUE
a) 3-MeTUNTneHTaHoBas KucioTa 0) 2,2-1MMeTuI0yTaHOBast KUCIOTa
B) 3,3-numeTHiIOyTaHOBAs KUCIIOTA I') TEeKCaHOBask KUCII0Ta
5. M3omepom OyTaHOBOM KUCIOTHI SBIISETCS
a) 2-MeTunOyTaHoBas KUCJIOTa 0) 2-MEeTHIIIPOIIaHOBAs KUCIIOTa
B) MICHTAHOBAs KUCJIOTA T') IPONaHOBast KUCIIOTA.
6. CiioxHbIe (DUPHI OTYYalOT peaKIueH:
a) ruapaTanuu 0) sTepuuKauu
B) MOJMMEPHU3ALNU ') OMBLICHHSI.
7. C mponaHOBOW KHCIOTOH HE pearupyroT: MHHK, COJsSHAas KHUCIOTa, MEeTaHallb, METaHOI,
THIPOKCHUJI HATPHSI, XJIOPH]] ATFOMHHHS (yKa3aTh KOJMYECTBO BEIIECTR):
a) Tpu 0) Ba B) YETHIpE T) MATh.
8. B oCHOBE NOTy4eHHsI MaprapuHa JISKHAT PEaKIIHs
a) TUAPOIIN3A KUPOB
0) sTepuduxanuu
B) OMBLICHUS KHPOB
T') THAPUPOBAHUS KHUJIKUX KUPOB.



9. C ykcycHOM kucnoToi pearupyroT: ruapokcun sxeneza (III), mponanon-1, nunk, xyop (B
MPUCYTCTBUH KaTajau3aropa), kapOoHaT HaTpus, popmanbaeru (yka3aTh KOJUYECTBO BEIICCTB):
a) TpuO) YEThIpE B) IATH I') LIECTb.

10. Mbu1o nipencTaBiseT coooi

a) HaTPUEBYIO COJIb BBICIICH KApOOHOBOM KUCIIOTHI

0) cIoXXHBIN A(Up TIULEPUHA

B) CIIOJKHBIN 3(pup BhICIIEH KapOOHOBOW KHUCIOTHI

') CMECh BBICIINX KapOOHOBBIX KHCIIOT.

93TAJIOH OTBETOB

Howmep OtBer babt
3allaHus Bapwuant 1 Bapuant 2

1 a r 1
2 0 a 1
3 Ba r 1
4 r B 1
5 r 0 1
6 B 0 1
7 B a 1
8 a r 1
9 a B 1
10 r a 1

3a mpaBWIIBHBIN OTBET Ha BOIPOCHI BBHICTABIISIETCS TOJIOKHUTENIbHAS orieHKa -1 6amt. [Ipu 70 % u
Oojyiee TPAaBUIBHBIX OTBETOB TECTOBOE 3a/JaHME CUWUTAETCS BBINOTHEHHBIM. J[s OIeHKHU
00pa30BaTEeNbHBIX JOCTHKCHUH OOYJArOMIMXCS MPUMEHSCTCS YHHBEpCajdbHas IIKaJia OICHKU
00pa30BaTeNbHBIX JOCTHKCHHIH.

[TponeHT pe3ynbpTatuBHOCTH | KaduecTBeHHas OlleHKa YPOBHS TIOJATOTOBKU
(IPaBUJILHBIX OTBETOB) bamn OtmeTtka BepbanbHblii ananor
90 + 100 10 5 OTJINYHO

80 + 89 9 4 XOpOIIIO

70 =79 7-8 3 YJIOBJIETBOPUTEIBHO
MmeHee 70 6 2 HEYJI0BJIETBOPUTEIIHHO

TecT Mo TeMaM «YTJ1eBOAbI. AMHHBI. AMHHOKHCJIOTEI. beakm»

Bapuanr 1

1. SIBnsieTcs momuMepoM:

a) TII0Ko03a 0) 1eJuToJI03a B) caxaposa I) ppykrosa

2. B peakiuio «cepebpsHOTO 3epKayia) BCTYMaeT

a) raoko3a 0) ppykTo3a B) caxaposa r) Kpaxma

3. JInst TIIOKO3BI HE XapaKTepHa PeaKIlus

a) CIIUPTOBOTO OpOXKEHUs 0) THUIPOTU3a

B) OKHCJIEHUS I') BOCCTAHOBJICHUS

4 .MoryT pearupoBath MEX1y COOO0 CIIeTYIONTHE BENIECTBA:

a) CH3sNH2 u KOH 6) CH3NH2 u HNOs3

B) CH3NH2 u Cu(OH)2 r)CH3NH:2 u Hz

5.HaubGonee cuIbHBIM OCHOBAaHUEM SIBISIETCSA CIEAYIOIIEe M3 TEPEUYHCICHHBIX BEIIECTB: a)
aMMuak 0) TUMeTUJIaMUH B) (peHUSIaMUH T') METUJIaMUH

6.AHUIUH, B OTIMYHE OT (heHoma:

a) pearupyet ¢ 6poMom 0) MaJIo PaCTBOPUM B BOJIE B) PearupyeT ¢ XJIOPOBOJOPOIHON KUCIOTON
I') TOPHT.



7. AMUHOKUCIIOTOH SIBIISIETCS CIAEAYIOLIEE U3 EPEUHCIECHHBIX BEIIECTB:
a) CHT—CF—CZO6)C|H|3-CH2-C-NH2
OH OH 0O

B) HOOC — CHz> - (liH — COOH 1) CHs - CP|I - CHs

NH> NH>
8. He sBnsercs H30MepOM aMHUHOBAJIEPUAHOBOW KHUCJIOTHI CJEAYIOIIEe U3 IEePEUHCICHHBIX
BELIECTB:
a)C4Hgo-C=0 6) CHs - C|H — CH2 - CH2 - COOH

NH2 CH3s
B) H2N -CH2-CH-CH2-C =0 r) CH3-CH—CTI—O—C2H5
CH3 OH NH2 CHs
9. BepHo cnenyrolee yrBepxaeHUe:
a) B pe3ynbrare noamkoHaeHCAIIMA aMUHOKHUCIIOT 00pa3yIOTCs METTHIbL;
0) V3 aMUHOKHKCIOT MOTY4Yar0T CHHTETUYECKHE KapOOHOBBIE KUCIIOTHI;
B) AMHUHOKHCIIOTHI HE U3MEHSIOT OKPACKY WHIUKATOPOB;
r) benku mnpencraBmsitor U3 ce0s CcMech AaMHUHOKHUCIOT, CBS3aHHBIX MEXIy COOOM
MEXMOJICKYJIIPHBIMU CBSI3SIMH.
10. HeBepHo ciienyrouiee u3 yTBEpKICHHI:
a) aMUHOKHUCJIOTBI XOPOILO PacCTBOPSIOTCS B BOJIE;
0) aMUHOKHUCIJIOTHI MTOJIYYAIOT B TPOMBINIJICHHOCTH 110 PeaKIKi 3UHIHA,
B) AMHHOKHCIIOTHI TIPOSIBIISIFOT aM(OTEPHBIE CBOWCTB
Bapuanr 2
1.I'mrok03a M0 CBOMM XMMHUYECKUM CBOMCTBAM SIBIISIETCS
a) MHOTOAQTOMHBIM CIIUPTOM 0) ajbAeTHAOM
B) aJIbJETUIOCTIMPTOM I') KUCIIOTON
2. CuHee oKpalMBaHUE C paCTBOPOM HoJa AaeT
a) TII0Ko03a 0) KpaxMaliB) IEJUII0JI03a T') caxapo3a
3. C rmoko30if pearupyroT: BOAOpoi (B MPHUCYTCTBUHU Karajau3aTopa), (eHOJ, aMMHAuHBIHI
pacTBop okcuja cepebpa, sTaHanb, ruapokcua Meau (Il),amerar Hatpus (ykazaTh KOJIWYECTBO
BEIIIECTB):
a) Tpu O) YeThIpeB) MATh I') IIECTh.
4.He pearupyroT Mexay coOOM cleayromIye BemecTBa:
a) Ce HsNH2 u Br> 6) CeHsNH2> u HBr
B) [CsHsNH3]*Cl" u NaOH r) CsHsNH2 u KOH.
5.CamMbIM ci1aObIM OCHOBAHUEM U3 MEPEUNCIICHHBIX BEUIECTB SIBISIETCS:
a) 9TUIaMuH 0) TudeHNUITaMUH B) aMMHAK T) aHHUJIKH.
6.CX0JICTBO aHWINHA U METHIIAMUHA:
a) UMEIOT OEH30JIbHOE KOJIBIIO 0) pearupyroT ¢ KUCIOTOM;
B) B3aMO/IEUCTBYET C OPOMHOM BOJIOM T') SABISIOTCS KHUAKOCTAMU
7. K kj1accy aMUHOKHUCIIOT OTHOCHUTCS CIIEAYIOIIEE U3 IEPEUUCICHHBIX BEILIECTB!
a) NH2 - C-NH26) Ho N—CHz - CH2 - CH, - COOCHs
B) NH2 -CsHs— OH 1) Ce Hs - CH2 - CP|I- COOH
NH2

8. g-aMMHOMACIISTHOHM KHCIIOTE COOTBETCTBYET CIIEIYIOIIAs M3 MPUBEACHHBIX (hopMyi:
a) CHz - CH2 -CH - COOH 6) CHs3 - CH2 - CH — CH2 - COOH

NH- NH>



B) CH> - CH2 - CH2 - COOH 1) NH2 - CH2 -CH - COOH

NH> CH 3

9. HeBepHo cienyroniee U3 yrBEepKICHUM:

a) aMHHOKHUCJIOTBI XOPOILO PacCTBOPSIOTCS B BOJIE;

0) aMMHOKHCIIOTHI I1OJIy4alOT B IPOMBILIUIEHHOCTH 110 PeaKMK 3UHUHA,
B) aMUHOKHCIIOTHI IIPOSIBIISIIOT aM(pOTEPHbIE CBOMCTBA;

10. BepHo cienyroiiee yTBepKACHUE:

a) B pe3ynprare moiMKoHACHCAIIMA AMHUHOKHUCIIOT 00pa3yIOTCs MENTHIbI,
6) 113 aMMHOKHUCIIOT NOJY4at0T CUHTETUYECKHE KapOOHOBBIE KUCIIOTHI,

B) AMHHOKHCIIOTBI HE U3MEHSIIOT OKPACKy UHJIUKATOPOB;

r) benkm npeacraBmsiror uM3 cebs cMech AMHHOKHUCIOT, CBS3aHHBIX
MEXXMOJIEKYJIIPHBIMU CBSA3SIMHU.

I') aMMHOKHUCIJIOTBI BCTYIAIOT B PEaKLUU 3TepUuKanum

I9TAJIOH OTBETOB

Howmep OtBer bausr
3alaHms BapwuanT 1 Bapuant 2

1 0 B 1
2 a 0 1
3 0 a 1
4 0 a 1
5 0 B 1
6 B a 1
7 B 0 1
8 a r 1
9 a 0 1
10 0 a 1

MEX1ay cobOoi

3a HpaBI/IHBHHﬁ OTBCT Ha BOIIPOCHI BBICTABJIACTCA IMOJIOKUTCIIbHAA OLICHKA -1 Gamn. HpI/I 70 % u
Ooinee MMPpaBHUJIBHBEIX OTBETOB TCCTOBOC 3aJaHUC CYUHUTACTCA BBIIIOJIHCHHBIM. I[J'ISI OLCHKHN
O6paBOBaTeJ'IBHBIX JOCTHKEHUI 06yqa}omnxcsl MNPUMCHACTCA YHHUBCPCAJIbHAA IIKaJla OLCHKHU

00pa3oBaTeNbHBIX JTOCTHKEHUH.

[Tponent pe3yabTatuBHOCTH | KauecTBeHHas olleHKa YPOBHS MOJATOTOBKU
(aBHIIbHBIX OTBETOB) bann OtmeTka BepOanbHblii aHasor
90 + 100 10 5 OTIIUIHO

80 +~ 89 9 4 XOpOoIIO

70 +79 7-8 3 YJIOBJICTBOPUTEIHLHO
menee 70 6 2 HEYJIOBJICTBOPUTEIHLHO

Tect mo Teme «CrnupTthl. PeHOI. AJIbJAETHIBL)

Bapmuanr 1.

1.BemectBo, hopmyna koroporo CH3CH2OH, otHOCHTCS K

a) OZJHOATOMHBIM criipTaM 0) ¢eHonam

B) allbJIETU/IaM T') MHOTOATOMHBIM CITUPTaM

2.p -CBSI3b B MOJICKYJIE UMEET

a) STaHaNb 0) MIHIIEPUH

B) METAHOJI T') STHJICHIJIUKOJIb

3. BemectBo, ¢popmyna kotoporo CHz3- CH=CH-CH-C =0,

|
CHs H



UMeEeT Ha3BaHUE a) 4-METWINECHTaHAb 0) 2-MEeTHIITICHTaHAb
B) 2-METHJINIEHTECH-3-aJ1b. T') TeKCAaHAIb
4.130oMepamu SIBISIIOTCS
a) METaHoJI ¥ 3TaHoJ 0) PeHos u rekcanos-1
B) alIETOH M YKCYCHBIN aJIbJIeTU ') OYyTaHOI U 2-METHUJIIPONIaHOI-2
5. O6pa3oBaHue SPKO- CHUHEr0 KOMIUIEKCHOTO coelnHeHus ¢ runpokcunom menu (1) ssasercs
KAueCTBEHHOW peaklyil Ha
a) aJibJIeTU bl 0) MHOTOATOMHBIC CITUPTHI B) (DEHOJIBI T') KETOHBI
6. Anberuipl HeJb3sl OJIYYUTh
a) OKHCJICHHEM CIIUPTOB 0) BOCCTAHOBIICHUEM CIIUPTOB
B) THIpaTallield aJKUHOB T') IETUAPATALIMEH CIIUPTOB
7. C srTaHasieM pearupyroT U3 IEPEUMCICHHBIX BEIIECTB: MYypaBbHHAs KHUCIIOTa, BOIOPO/,
aMMHMa4YHBI pacTBOp OKcHia cepedpa, MarHuid, cynbhar HaTpus (yKa3aThb KOJHYECTBO
BEIIIECTB):
a) Tpu 0) JBa B) YETHIPE T) ISATh.
8. Peakiuio «cepeOpsHOTO 3epKaiay J1aeT:
a) ataHoJ 0) aTanauoi-1,2 B) mponantpuon-1,2,3 r) stanan
Bapuanr 2.
1.BemectBo, hopmyna koroporo CHz—C = O, oTHOCUTCS K
|
a) OIHOATOMHBIM criupTam0) ¢enonam H
B) aJIbJIETU/IaM T') MHOTOATOMHBIM CIIUPTaM
2. Bozopo/iHasi CBSI3b OTCYTCTBYET MEXK/Ty MOJIEKYJIaMH
a) OJTHOATOMHBIX CITUPTOB 0) aJIbJIETHI0B
B) TJIMKOJIEN T') TPEXATOMHBIX CIIUPTOB
3. BemectBo, ¢dopmyna kotoporo CHz - CH - CHz - CH - CHz,
| |
OH C2Hs
UMeeT Ha3BaHKe a) 2-3THIINEHTAHOI-S 0) 4-3TUITIEHTaHO-2
B) 3-METHJITEKCaHOI-5 T) 4-MEeTUITeKCaHO-2
4.T"'oMoJioramMmu SIBIISIFOTCSI
a) METaHOJI ¥ IIMLEpPHUH 0) MeTaHoN U OyTaHO-1
B) YKCYCHBIN aJbJIETU/ U AlleTOH T') ()EHOJI ¥ 3TAHOJI
5. OOpa3oBaHue (pHOIETOBOrO KOMIUIEKCHOTO coeluHeHus ¢ xjopuiaoMm xenesa(lll) smnsercs
KaueCTBEHHOW peaklyil Ha
a) ¢enonO) anpaerua B) OJHOATOMHBINA CIUPT T') MHOTOATOMHBIN CITUPT.
6. AnbJieruibl HENb3sl MOJIYYUTh
a) OKUCIIEHHEM CIIMPTOB 0) BOCCTAHOBJICHUEM CIIMPTOB
B) TWpaTalMelt allkMHOB T') AeTupaTanueil ClnupToB
7. C ¢denomoM pearupyloT M3 MEPEUYMCICHHBIX BEIIECTB: HATPHUil, cepHas KHUCIOTa, OpoM,
a30THas KUCoTa, opManbaeru (yKa3aTh KOJTHYECTBO BEIIECTB):
a) ogHO 0) 71Ba B) TPH T') YETHIPE.
8. Peakuueint KyuepoBa MOKHO MOJTYyYUTh:
a) 9TaHaJb 0) STAHOM B) TIMIIEPUH T) (EHOI.

93TAJIOH OTBETOB
Howmep OtBer baubr
ajaHns Bapuanr 1 Bapuanr 2
1 a r 1
2 a 0 1
3 B r 1
4 r 3 1
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10 a r 1
3a mpaBUIIBHBIN OTBET Ha BOIIPOCHI BHICTABIISAETCS MOJIOKUTENbHAS olieHKa -1 6amt. [Tpu 70 % u
Oosiee TPaBHIBHBIX OTBETOB TECTOBOE 3a/[aHME CYMTAETCS BBIIOJIHEHHBIM. [l OLEHKH
00pa30BaTeNbHBIX JTOCTHKCHUH OOYYaIOIIMXCS MPUMEHSETCS yHUBEpCalbHAs IIKaJla OLEHKU
00pa30BaTEIBHBIX JOCTH)KEHHH.

[TpouieHT pe3ynbratuBHOCTH | KadecTBeHHas OlIEHKA YPOBHS MOATOTOBKH
(IPaBUJILHBIX OTBETOB) bann OtmeTka BepOanbHblii anaor
90 + 100 10 5 OTJINYHO

80 + 89 9 4 XOpOIIIO

70 +79 7-8 3 yJIOBJIETBOPUTEIBHO
meHee 70 6 2 HEYJIOBJIETBOPUTEIHHO

Tect mo Teme « Kap6onoBsie kncioTol. Ci10:kHbIE 3(PUPBI»
Bapuanr 1.

1.K xkapOOHOBBIM KHCIIOTaM OTHOCUTCS BEUIECTBO, (opMyIia KOTOPOTO
a) CH3COOH 6) CH3COH B) CH30 CHst) CH3COOCH3

2. BogopoaHas cBsizb 00pa3zyeTcst MEKIy MOJIEKYJIaMH

a) anbJeru0B 0) KapOOHOBBIX KUCIIOT B) CJIOXKHBIX A(PHPOB T') KHUPOB.
3. B mpupoaHBIX KUPaX HE COEPIKUTCSA OCTATOK KUCIOTHI

a) MypaBbHHOM 0) MaCJISTHOM B) OJICMHOBOM T') MAJIbMUTHHOBOM.

4. BemectBo, popmyna koroporo CHz- C =0

O - C2Hs
Nmeer Ha3BaHue a) TUATUIIOBBIN 3Qup 0) METHIIALIETAT B) dTUJIAIETAT
T') TUIIOBBIH 3(UpP YKCYCHON KUCIIOTBHI.
5. 'omos0roM MypaBbHUHON KHCIIOTHI SIBIISIETCA
a) [aBeseBas KUCJIoTa 0) OJIeMHOBasE KMCIOTa
B) OCH30lHAas KUCJIOTA T') CTeapUHOBAs KUCIIOTA.
6. C moMoIIbI0 KaKOW peakliuy HeJb3s MOTY4YUTh KApOOHOBYIO KUCIIOTY:
a) OKHUCIIEHHE anbJeruaa 6) r’uIposin3 CI0XKHOTo 3hupa
B) BOCCTAHOBJICHUE aJIbJIETH 1A T') OKUCIICHUE aJIKaHa.
7. C yKcycHOW KucioToW pearupyroT: ruapokcun sxkenesa (III), mpomanon-1, muHk, xmop (B
MPUCYTCTBUH KaTalln3aTropa), kKapOoHat HaTpusl, GopMaibaeruj (yka3aTh KOJIUYECTBO BEUIECTB):
a) TpuO) YeThIpe B) MATH I') MIECTh.
8. Mbu10 npeacTasisieT codoi
a) HATPUEBYIO COJIb BBICIIEH KapOOHOBOW KUCIIOTHI
0) cioXxHBIN 2Gup rMIepruHa
B) CJIOXHBIH 3(hup BhICIIEH KapOOHOBOM KHCIOTHI
') CMECh BBICIIUX KapOOHOBBIX KHCIIOT.
9. C nponaHOBOM KHCIOTOH HE pearupyroT: LMHK, COJSHAas KHUCIOTa, METaHallb, METaHOJ,
TUAPOKCHU HATPHUSL, XJIOPUJ] AIFOMUHHUS (YKa3aTh KOJIMYECTBO BEUIECTB):
a) Tpu 0) Ba B) YETHIpE T) MATh.
10. B ocHOBE mOTy4yeHHsI MapraprHa JEKUT PeaKius
a) TUAPOJIN3A KUPOB



0) srepuduxanuu
B) OMBIJICHUS KUPOB
I') THAPUPOBAHUS JKUIKUX YKUPOB.

Bapuanr 2.
1.K cnoxxHbIM 3¢upamM OTHOCUTCSI BELIECTBO, (hOpMysia KOTOPOTO
a) CH3COOH 6) CH3COH B) CH30 CHsr) CH3COOCH3
2. Ilo XMMHUYECKOMY CTPOEHUIO )KUPBI IPEACTABIIAIOT COOOM
a) CIIOXKHBIC A(UPBHI O) TPEXATOMHBIE CITUPTHI B) KAPOOHOBBIE KUCIOTHI
T') MPOCThIC A(DUPHI.
3. XKuzaxue xupbl OTINYAIOTCS OT TBEPABIX TEM, YTO B UX COCTABE COAEPKATCS
a) cBOOOJIHBIE THPOKCHIIbHBIE TPYIIIIBI
0) ocTaTKN apOMaTHYECKUX KapOOHOBBIX KHCIIOT
B) CJIOXHBIE 3(DUPBI BHICIINX KAPOOHOBBIX KUCIIOT U 3TUJICHIJIUKOJIS
') OCTaTKH HETPEAEIbHBIX KapOOHOBBIX KUCIIOT.
4. BemectBo, popmyna koroporo CHs

|

CH2-C-CH2-C=0

| |

CHs OH
MMeEET Ha3BaHUE
a) 3-MeTUJINEHTAaHOBAsI KHCIIOTa 0) 2,2-nuMeTnn0yTaHOBasA KUCIIOTA
B) 3,3-1uMeTHIOyTaHOBAs KUCIIOTa T) TE€KCAaHOBAsi KMCIIOTA
5. M3omepom OyTaHOBOM KUCIOTHI SIBIISETCS
a) 2-MeTHJIOYTaHOBas KUCIIOTa 0) 2-METHUIIPOIIaHOBAsE KUCIOTA
B) IIEHTAHOBAs KUCJIOTA I') IPONAaHOBAsl KUCIIOTA.
6. CiioxHbIe (DUPHI OTYUYaIOT peaKIuei:
a) rupaTanuu 0) sTepuuKanuu
B) MOJMMEPU3ALIMU ') OMBLICHUS.
7. C mponaHOBOM KHCIOTOH HE pEarupyroT: LMHK, COJSHAs KHUCIOTa, METaHallb, METaHOJI,
TUAPOKCHU HATPHUsL, XJIOPU] allFOMUHHUS (YKa3aTh KOJIMYECTBO BEIIECTB):
a) Tpu 0) 1Ba B) YETHIpE T) MATh.
8. B ocHOBe noyyeHus: MaprapyHa JIEKUT peaklius
a) THJIPOJIN3a KHUPOB
0) sTepuduxanuu
B) OMBUICHUS )KHPOB
T') TUAPUPOBAHUS KHUJIKUX KUPOB.
9. C ykcycHOl kucioToit pearupyrotT: ruapokcun xenesza (III), mpomanon-1, nuHkK, Xyop (B
MPUCYTCTBUH KaTalln3aTtopa), kKapOoHat HaTpusl, GopMaibaeruj (yka3aTh KOJIUYECTBO BEUIECTB):
a) TpuO) YeThIpe B) MATH I') MIECTh.
10. Mbu1o npeacrasisieT co0oit
a) HATPUEBYIO COJIb BBICIIEH KapOOHOBOW KUCIIOTHI
0) cioXHBIN 2Gup rIMIepruHa
B) CJIOXHBIH 3(hup BhICIIEH KapOOHOBOM KHCIOTHI
') CMECh BBICIIUX KapOOHOBBIX KHCIIOT.

93TAJIOH OTBETOB
Howmep OtBer bamubr
ajaHns Bapuanr 1 Bapuanr 2
1 a r 1
2 0 a 1
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10 r a 1
3a nmpaBUIIBHBIN OTBET Ha BOIIPOCHI BHICTABIISAETCS MOJIOKUTENbHAS oieHKa -1 6amt. [Tpu 70 % u
Oosiee TPaBHIBHBIX OTBETOB TECTOBOE 3a/JaHME CUMTAETCS BBINOJIHEHHBIM. [l OLECHKH
00pa30BaTeNbHBIX JTOCTHKCHUH OOYYaIOIIMXCS MPUMEHSETCS YHUBEpCalbHAs IIKaJa OLEHKU
00pa30BaTEIBHBIX JOCTH)KEHHH.

[TpouieHT pe3ynbratuBHOCTH | KadecTBeHHas OlIEHKA YPOBHS MOATOTOBKH
(IPaBUJILHBIX OTBETOB) bann OtmeTka BepbanbHblii ananor
90 +~ 100 10 5 OTJINYHO

80 +~ 89 9 4 XOPOIIIO

70 +79 7-8 3 yJIOBJICTBOPUTEIHHO
meHee 70 6 2 HEYJIOBJIETBOPUTEIHHO

TecT mo TemaM « YrijieBoaAbl. AMUHbI. AMMHOKHCJIOTHI. bejiku»
Bapuant 1
1.SBnsieTcs moamMmMepoM:
a) III0Ko3a 0) 1eJT0103a B) caxapo3a I) Gpykrosa
2. B peakiuto «cepeOpsiHOTrO 3epKajiay BCTYHaeT
a) IoKo3a 0) ppykTO3a B) caxapo3a I') Kpaxmail
3. JIis TITFOKO3BI HE XapaKTepHa PEeaKITHs
a) CIIUPTOBOTO OpOKEHUs 0) THAPOITU3a
B) OKHCJICHUS T') BOCCTAHOBJICHUS
4.MoryT pearupoBaTh MeXIy co00il cleayrolue BeecTBa:
a) CHsNH2 u KOH 6) CH3sNH2 u HNO3
B) CH3NH; u Cu(OH). r)CH3NH2 u H>
5.Haunbonee cuUIbHBIM OCHOBAaHHEM SBJSIETCS CIEAYIONIEEe W3 TEPEYUCICHHBIX BEIIECTB: a)
aMMuaKk 0) TUMETHIIaMUH B) (EHUIAMUH T) METHIIAMUH
6.AHWINH, B OTJINYKE OT (peHOIIa:
a) pearupyet ¢ 6poMoM 0) Mao pacTBOPUM B BOJIE B) pearupyer ¢ XJIOPOBOJIOPOAHOM KHUCIOTON
T') TOPUT.
7. AMUHOKUCIIOTOU SIBIISIETCSI CIEAYIOIEE U3 TIEPEUNCICHHBIX BEIIECTB:
a) CH3CH(|?= 0 6) CHs - CH> -|C|-NH2
OH OH O
B) HOOC — CH2 - CH — COOH r) CH3 - CH - CH3

NH2 NH2
8. He sBiseTcs M30MEpOM aMUHOBAIEPHAHOBON KHCJIOTHI CIIEAYIONIEE W3 IEPEUNCIIEHHBIX
BCIICCTB:
a) C4 Ho -C =0 6) CHs - CH— CHz - CHz - COOH

NH> CH 3
B) HON -CH2 - CH-CH2-C =0 1) CH3-CH-CH-0O-C2 Hs



CHs OH NH, CHs
9. Bepno crnenyroniee yrBepKIACHUE:
a) B pe3ynbprare nosmkoHA€HCAIIMA AMHUHOKHUCIIOT 00pa3yIOTCs MEeNTHIbI;
6) V3 aMHHOKHUCIOT MOTy4ar0T CHHTETUYECKHE KapOOHOBBIE KUCIIOTHI;
B) AMUHOKHCIIOTHI HE M3MEHSIOT OKPACKy WHIMKATOPOB;
r) benku mnpencraBmsitor u3 ce0s CMeCh AMUHOKHUCIOT, CBSI3AHHBIX MEXAY
MEKMOJIEKYJISIPHBIMH CBSI3SIMH.
10. HeBepHo cienyroniee U3 yrBepKICHUM:
a) aMUHOKHCIIOTHI XOPOILIO PACTBOPSIIOTCS B BOJIC;
0) aMUHOKHUCIJIOTHI MTOJIY4aIOT B IPOMBIIIJICHHOCTH 110 PeaKIi 3UHUHA,
B) aMUHOKHCIIOTHI IIPOSIBIISIIOT aM(pOTEPHbIE CBOMCTBA;
I') aMUHOKHUCIJIOTHI BCTYNAIOT B peaKluu dTepupuKauu

Bapuanr 2

1.I'moko3a Mo CBOMM XUMHUYECKUM CBOMCTBAM SIBIISIETCS
a) MHOTOQTOMHBIM CITUPTOM 0) ajbJeTuI0M

B) aJIbJAETUIOCIIUPTOM I') KUCIIOTON

2. CuHee OKpallliBaHUE C paCTBOPOM HOJa AeT

a) TII0Ko03a 0) KpaxMaliB) IEJUII0JI03a I') caxapo3a

cobon

3. C rmoko30if pearupyroT: BOAOpoi (B MPHUCYTCTBUHU Karajau3aTopa), (eHOJ, aMMHAuHBIHI
pactBop okcuua cepebpa, staHanb, ruapokcua menu (I1),amerar natpus (ykasaThb KOJIHYECTBO

BEILIECTB):
a) Tpu 0) YETBHIPEB) MATH T') IIECTh.
4.He pearupyroT Mexay coOOM cleayromye BemecTBa:
a) Ce HsNH2 u Brz 6) CsHsNH2 u HBr
B) [CesHsNH3]*Cl" u NaOH r) CsHsNH2 u KOH.
5.CamMbIM ci1aObIM OCHOBAHUEM U3 NEPEUUCIIEHHBIX BEIIECTB SBIISETCS:
a) 9TUIaMuH 0) TudeHUIaMUH B) aMMHAaK T) aHUJIKH.
6.Cx0/1CTBO aHMJIMHA U METUJIAMUHA:
a) UMEIOT OEH30JIbHOE KOJBI0 0) pearupyroT ¢ KUCIOTO;
B) B3aMO/IEUCTBYET ¢ OPOMHOM BOJIOM T') SABJISIOTCS KHUAKOCTIMU
7. K xaccy aMMHOKHCIIOT OTHOCHUTCS CIIEYIOIIEee U3 NePEeUHUCICHHBIX BEIECTB:
a) NH2 - C-NH26) H, N— CHz - CH2 - CH, - COOCHs
B) NH2 -CsHs— OH 1) Ce Hs - CH2 - CP|I- COOH
NH;

8. g-aMMHOMACIISTHOHM KHCIIOTE COOTBETCTBYET CIIEIYIOIIAs U3 MPUBEACHHBIX (hopMyi:
a) CHz - CH2 -CH - COOH 6) CHs - CH> - CP} — CH2 - COOH

NH: NH>
B) (lez - CHz - CH2 - COOH r) NH2 - CH2 -ClH - COOH
NH: CH3s
9. HeBepHo cnenytoliee U3 yTBEpKICHUI:
a) aMHHOKHCIIOTHI XOPOIIIO PACTBOPSIIOTCS B BOJIC;
0) aMMHOKHCIIOTHI MOJIY4alOT B IPOMBILIUIEHHOCTH 110 peakiuy 3UHUHA,
B) aMMHOKHCIIOTHI MPOSIBIISIIOT aM(OTEpHbIE CBOWCTBA;
I') aMUHOKHUCJIOTHI BCTYNAIOT B PEaKLUU 3TepuuKanum
10. Bepno cienyroiiee yTBepKACHUE:
a) B pe3ynbrare noiMKoHAEHCAIIMM AMHUHOKHUCIIOT 00pa3yIoTCs MEeNTUIb;
0) VI3 aMUHOKHCIIOT MOJTY4Yal0T CHHTETUYECKHE KapOOHOBBIE KUCIIOTHI;
B) AMMHOKHCIIOTBI HE U3MEHSIIOT OKPAaCKy UHINKATOPOB;



CBSI3aHHBIX MEXIy C000it

r) benku mpencraBiasioT U3 cebd CMeCh AMHHOKHCIIOT,
MEXMOJICKYJISIPHBIMU CBSI3SIMH.
9TAJIOH OTBETOB

Howmep OtBer baubr

3ajlaHust Bapuanr 1 Bapuanr 2

1 o B 1

2 a o 1

3 0 a 1

4 S r 1

5 0 S 1

6 B 0 1

7 B r 1

8 a B 1

9 a o 1

10 0 a 1

3a nmpaBWIbHBIA OTBET HA BOMPOCHI BHICTABIIACTCS MOJIOXKHUTENbHAS olleHKa -1 6amwt. [Ipu 70 % u
0osiee TMPaBWIBHBIX OTBETOB TECTOBOC 3aJlaHWE CYMTACTCS BBHIMOJHEHHBIM. [l oOleHKH
00pa30BaTebHBIX JOCTHKCHUN OOYJArOIIMXCs MPUMEHSICTCS YHHBEpCajdbHAs IIKaJa OICHKU

06paSOBaTeJ'IBHBIX JOCTHIXKECHMH.

[TpouenT pe3ynbratuBHOCTH | KadecTBeHHas OIEHKA YPOBHS MOJATOTOBKH
(IPaBUJILHBIX OTBETOB) bann OtmeTka BepbanbHblii ananor
90 + 100 10 5 OTIUYHO

80 + 89 9 4 XOpOIIIO

70 +~79 7-8 3 yIIOBJICTBOPUTEIHLHO
MmeHee 70 6 2 HEYJI0BJIETBOPUTEIBHO

LIxana oyenxu o6pazo6amenbHuIX 00CMUNCEHUT

[TporieHT pe3ynbTaTUBHOCTH (TTPaBUIBHBIX

OI_[eHKa YPOBHA ITOATOTOBKH

OTBETOB) Gast (OTMETKA) BepOATbHBIN aHAJIOT
OTJIMYHO
XOPOILIO
VILOBJIETBOPHTEILHO
menee 70 HEYJIOBJIETBOPUTEIBHO

YciaoBus BHINOJHEHUS 3aJaHUS

3AJAHUME Ne 3 (npaxmuueckoeo xapaxmepa)

1. Mecto (BpeMs1) BbINOTHEHUS 3a1aHns - kaOuHeT Nel8
2. MakcuMasnbHO€ BpeMsl BbINOJHEHUs 3aaaHust: 30 MUH.
3. Bol MOkeTe BOCTIONB30BaThCSl OyMarou, pyukoi, KOMIIbIOTEpaMH.

«Pemenue 3agau»
PACYETHBIE 3AJJAUYN Apomatudeckue yrieBoa0pO bl




1.13 anerunena oovemom 3,36 1 (H.y.) momyqmiu 6eH301 oobemom 2,5 mit. OnpeaenuTe BbIXOd
MIPOJIYKTA, €CJIH TNIOTHOCTh OeH30i1a paBHa 0,88 /M.

Benzoun, nmomydeHHBIN 1eruapupoBaHueM HUKIOrekcaHa oobemoM 151 mut u motHocThio 0,779
I/MJI, IOJIBEPTIIU XJIOPUPOBAHUIO NpU ocBelleHuu. OOpa3oBaioch XJIOPOMPOU3BOJIHOE MacCcOn
300 r. OnpenenuTe BBIXOJ MPOAYKTA PEAKIIUH.

Kaxkoit 00beM Bo3ayxa (1pu H.y.) moTpedyercs s cxxuranus 1,4 - numetunOens3oa Maccoi 5,3
r? O6bemMHas 101 KUCIIOpOoaa B Bo3yxe cocraBisieT 21%.

85 r OeH3oJ1a MpopearnpoBajIo ¢ KOHIICHTPUPOBAHHON a30THOU KucIoToM Maccor 160 r. Kakoii
IPOAYKT 00pa3oBaics, U KaKoBa €ro Macca.

2. Kakoit 00beM Bogoposa (H.y.) oOpasyeTcs NpH IHUKIM3alMA ¥ JIETHAPUPOBAHUN H-TEKCaHa
o6wemom 200 mut u TuioTHOCTRIO 0,66 1/Mn? Peakuust mpoTekaer ¢ BIxoaoM 65 %.

3. IIpu okucnennu cmecu OEH30JIa U TOIYOJIa PACTBOPOM IepMaHTaHaTa Kallus IIPU HarpeBaHUU
IOJIyUeHO TIocie MojakucieHus 8,54 T OJHOOCHOBHOM opraHuyeckoil kuciotel. Ilpu
B3aMMOJICHICTBUM 3TOM KHUCIOTHI C H30BITKOM BOJHOTO pacTBOpa ruapokapOoHaTa HaTpus
BBIJICTTIIICS Ta3, 00beM KOTOporo B 19 pa3 mMeHbIe o0beMa TaKoro e rasza, MOJyYeHHOTO MPU
MOJIHOM CTOPaHUU UCXOIHON CMECH YIriieBoJopo10oB. Omnpenenure cocTaB UCXOAHON cmecH (B %o
0 Macce).

4. T'a3, BBIOENUBIIUINCS MpHU MONydeHun OpomOen3ona u3 22,17 mn Genzona (miaotHocTs - 0,8
r/min), BBenn B peakiuio ¢ 4,48 m m3o0yreHa. Kakue coenuHeHUs 00pa30BaUCh U KAKOBA UX
Macca, eciaH y4ecTb, 4TO BbIXxoja OpomOensona coctaBuil 80% OT TEOPETHYECKOro, a peakius ¢
M300yTEHOM UJET ¢ KOJTMYECTBEHHBIM BBIXOOM.

5. Cmecp OecH307a, NMKJIOTEKCaHa M IMKJIOTEKCEHa IMpu 00paboTKe OpoMHON BOaOH
npucoequHser 16 r 6poMa; Mpu KaTaTUTHYECKOM JICTHIPUPOBAHUHN HCXOJHON CMecH oOpa3yeTcst
39 r GeH3ona u BOJOPOJI, 00BEM KOTOPOTO B JIBa pa3a MEHbIIIe 00beMa BOJOPO/Ia HEOOXOIUMOTO
JUTSL TIOJTHOTO THUAPUPOBAHHS MCXOJHOM CMECH YTIeBOJOPOA0B. OmpenennuTe COCTaB UCXOIHON
CMECH.

Kakwue yriieBo1opo/iel Ha3bIBAIOTCS apeHaMu?

6.0xapakTepu3yiiTe 0COOEHHOCTH CTPOECHUS MOJIEKYIIbI OeH301a.

HazoBure BaxHemme criocoObl MOMydeHUsT apSHOB, IPUBEINTE COOTBETCTBYIONINE YPaBHEHUS
peaKuui.

Ha npumepe 6eH3051a oxapakTepu3yiTe BaKHEUIIINE XUMUYECKHE CBOMCTBA apeHOB. OOBICHUTE,
nouemy st OeH3oa 6osee XxapakTepHbI peakiuy 3amenieHus. OObSICHUTE, TOUeMY B OOBIYHBIX
YCJIOBHSIX O€H30J1 yCTOWYUB K IEHCTBUIO OKUCITUTEIIEH.

B uem oTnuuMs B XMMHYECKHX CBOMCTBaX roMoJOroB OeH30Ja OT CBOMCTB caMoro OeHsoa.
OO0BsicHUTe, YeM 00YCIIOBIEHBI 3T OTJIMYHS.

7. CoctaBbTe (opMyNBl CIEAYIOIIUX BemecTB: Opombenson; 1,3 - maumerundenson; 1,3 -
nuMeTun 4 - xsopOeH3ot; mponmideH3on; 1,3 - TMHUTPOOESH30I.

CocTaBbTe ypaBHEHHs peakluii B3aUMOACHCTBHUS:

bensouna ¢ x;10poM (B MPUCYTCTBUU KAaTalKu3aTopa);

Benzona ¢ Bogopoaom;

MeTtunbeH3oiia ¢ BOJOPOIOM;

MeTtunbeHn3ona ¢ XJopoMm (TP OCBEIICHUH);

OtunbeH3osa ¢ a30THOM KHCIOTON

Bensona ¢ xi10p3TaHOM (B IPUCYTCTBUU XJIOPUAA ATFOMUHUS)

O1unbeH3oia ¢ XJIOPMETaHOM (B IPUCYTCTBUH XJIOPH/Ia ATIOMUHUS).

8. CocTaBbTe YpaBHEHUS PEAKIIUM K CXEMaM:

— > >

METaH 3TaH ATeH THH O0E€H30J1 XJIOPOCSH30J1

’ *  6enson Metnnbenson 2,4,6 - TPHHATPOTOIYO



» » *  UKIOTeKCaH GEH30J METHIOCH30/ GeH30MHAsT KUCIOTA

9. CKOJIBKO M30MEPHBIX TOMOJIOTOB OcH30a MOKeT oTBedarh (popmyne COH12? Hamummre
CTPYKTYpHBIE (hOPMYJIIBI BCEX U30MEPOB U HA30BUTE HX.

Pemnre caMOCTOATENBHO B MHMBUIYAIbHOM NOpsiake CoupThl

Hanumure ypaBHeHHS peakuuii B3aMMOJICHCTBUSL OyTUIIOBOTO CIIUpTA:

| BapuanT c: a) Na; 6) Mg; B) HBr; r) CH30OH.

OxapaxkTepu3yiTe OCHOBHbBIC U KHCIOTHBIE CBOMCTBA CIIUPTA.

| BapuaHT.

1. HanmmuTe ypaBHEHHS peakuid B3aMMOJCHCTBHS QeHOoIa:

a) ¢ NaOH; 6) HNO3; B) FeCl3; r) PCI3

[Touemy (eHOI MPOSIBIIIECT CUIIBHEE KHCIOTHBIC CBOMCTBA, YEM CITUPTHI?

2. Hanummure cTpyKTypHbIe (OPMYJIbL:
| BapuanT. M3omepHbix amuiioBeix cnuproB CSH11OH u HazoBuTe MX IO palMOHaIbHONW M
cUCTeMaTHYeCKO HOMEHKIIAaTypaM.

Il BapuanT. a) M-kpem3oia; 0) o-HuTpodeHona; B)2,5-mumeTnia-1 okcubensona; r) ¢penon — 2,4 —
TCYIb()OKUCITOTHI.

Hanumure crpykrypHyo ¢opmyny BemectBa C4H100, ecnu u3BeCTHO, YTO OHO pearupyer ¢
MmetaimdeckuM Na ¢ BbIeNIeHneM BOJOpOja, NpU JeTuaApaTanud oopasyer OyreH — 2, a mpH
OKHCJIEHUN — KeToH coctaBa C4H8O.

4. Omnpenenure cTpoeHue yrieBoaopojga cocraa CS5HI10, ecnm wu3BecTHO, 4YTO mpu
KaTaJM4yecKoM THJIPHUPOBAHUU €ro TmoiydaeTcss 2-MeTui-OyTaH, a MpH B3aUMOJACHCTBUU
¢ HClBemecTBo, KOTOpOE THAPOJM3YACH, TPEBpAIIaeTCs B CIUPT, NMPU OKHCICHUU CIHPTA
oOpa3yercs KkeToH. Hamummre cxeMbl peakiuii U CTPYKTYpHYIO (opMmyity YriieBoaopojaa
coctaBa C5H10.

KapOGonunbHbie coeTMHEHUS

1. Hanummmre cTpyKTypHBIE (OPMYITBI CIEAYIOMINX COSAMHEHUIA:
2-MeTHUI-TICHTaHAIS,;

3,3-IMMEeTHII-IEHTAaHOHA-2;

MIEHTEH-2-aJls;

STHII-TIPONIITYKCYCHOTO aJIbJIeTH/Ia;

JMMETHI-KETOHA;

aKpOJICHH.

CocrtaBTe CTpYKTypHBIE (OpPMYINIBI M30MEpHBIX anbiaeruzoB coctaBa C7Hi40, conmepxamux B
[JIaBHOM 1LIeNH NATh YTJEPOAHBIX aTOMOB, M HA30BUTE MX IO PallMOHAIBLHOM HOMEHKIAType
IOTTAK.

[IpuBenure cxemy MOJy4eHHUs KapOOHWIBHBIX coequHeHui mo peakuun KydepoBa wu3
CJIEIYIOIINX

BelecTB: | )areTnnena,2 ) THianeTiiieHa, 3 ) IMMe THIIalle TUIICHa.

[TpuBenuTe cxeMy MOIy4EHHs MPOMMOHOBOTO aJIbAETUAA:

1) U3 COOTBETCTBYIOIIETO CIIUPTA; 2) U3 AUTAJIOTEHITPOU3BOTHOTO.

Hanumure crpyktypHyto ¢opmyny BemiectBa cocraBa CS5I1100, ecnu M3BECTHO, YTO OHO
pearupyer ¢ THAPOKCUIAMHUHOM H OUCYAb()UTOM HATpHsi, W JaeT PEaAKIUI0 CepeOpsSHOTo
3epKajia, OKUCIISICh IIPU ATOM B U30BaJIEPUAHOBYIO KHCIIOTY.



Omnpenenute crpoenue keroHa odbmeil ¢opmynst C5SH120, koTopblii MpU OKUCIECHUH HAeT
YKCYCHYIO, IPOTTHOHOBYIO M MACJISIHYIO KHUCIIOTHL.

KapOoHOBBIE KUCITOTHI
III Pemmmth caMOCTOSTENILHO

I Bapuant

1) HerunpupoBanuem, KaKHUX CIIUPTOB MO>HO IIOJIYYUTh:
a) 3-metun-0yraHaib; 0) 3-MeTHI-OyTaHOH-2.

2) Hanumwre CTPYKTYpHBIE bopmyIb HU30MEPOB cocraBa C4H80
Ha3oBuTte ux 1o panroHaIbHON U CUCTEMaTHYECKON HOMEHKIIATYpOil.

IT BapuanT

Kakue kapOOHWIIbHBIC COCAMHEHHS MOYKHO MOJYYUTh MPU KaTaIMUTHYECKON THApaTaiuu (COJn)
a) MCTHJIIPONHJIAIETUIICHA, 0) MU THIaleTHIICHA.
Hamumure cTpykrypHble GOpMysbl U30MepHBIX KeToHOB coctaBa COH|rO. HazoBute ux mo
paLMOHATIBHOM U MEXKIYHAPOAHON HOMEHKIIATYypE.
Brimonnenue paboTsl
CocrtaBbTe CTPYKTYpHBIE (OPMYIBI H30MEepHBIX KuUCIOT coctaBa CSH1002 (uetbipe nzomepa).
HazoBuTe ux mo panuoHanbHONW U CHCTEMaTHYECKO HOMEHKIIATypaM.
HazoBure 1o panroHanbHON U MEKIYHAPOJHOW HOMEHKIIATYpaM CJIEIYIOIINE COEITUHEHUS:
a) CH3-C(CH3)2-COOH

CH, -CH, —CIH - COOH

CH,

0)

p) C2Hs —{=)-COOH

1) HOOC-(CH2)2-COOH

e) CH2=C(CH3)-COO-C2H5

) CH3-COO-CH=CH2
CH, = (|: ~COOH

Y CH,

3) C6H5-COO-CH2-C6HS

Ocy1ecTBUTh NpeBpalleHue:

. 0 +
Cl,:500°C JA KCN B H,O(H*) Ne
(I1mob)

byren-2
HasoBute nosrydeHHbIE BEIIECTBA.

Hanummmre ypaBHEHUS peaKIHi MEXITy CIICAYIOIIUMHA BEIICCTBAMH:
MPOMMOHOBAS KUCIIOTA U TUIPOKCH]T HATPUS;

MacJIsTHast KUCJIOTa M aMMHUAK;

MypaBbUHAs KHCIIOTAa U MarHui;

YKCYCHAsI KHCIIOTA U THIIPOKCHT KJIbITHS;

CTeapuHOBAs KUCIOTA U PACTBOP COIBI;

YKCYCHAsI KHCIIOTa U TIPOITUIIOBEIN CITHPT;

n3oMacisHas kuciaora u PCI5;

MaJICMHOBAsI KUCJI0Ta U OPOMBOJIOPO/I.

AMUHBI
CocTaBbTe CTPYKTYpHBIE (POPMYIIBI CIEAYIONTNX COSTUHEHUH:
a) 3-HuTpo-3 MeTHI-OyTaHa;



0) 2,4-muHNUTpO-3,3-TUMETHII-TEKCaHA;

B) | -HUTpO-2-TIpOTIaHONa;

r) 2-HUTPO-3,5-TUMeTHI-3-TeNTeHa,;

1) 1300yTUIIAMUH;

€) IUMETUJIPTUIIAMUH;

K) 1,5-nnamMuHOIICHTaH.

Hanumure cTpykTypHble (OpMyasl H30MEpHbIX aMuHOB, umeromux coctaB C4H11N, u
HA30BUTE HX.

CocraBbTe CXeMbl B3aMMOJCHCTBHS MOJdTaHa W HHUTpHUTa cepebpa. HasoBure obpasyrommecs
MPOIYKTHI.

Kakue BemecTBa 00pa3yrorcs npu HUTpoBaHuu 1o Konosasnosy:

a) mponaHa; 0) OyraHa; B) 2-MeTHJIOyTaHAa.

Kak MOXHO MOTYyYHTh U3 IPOMHIOBOTO CIIUPTA:

MIPONMIIAMHH; /

OyTUJIaMUH.

Kakune amunHOcoenuHeHus psjaa HadTaamHa M UX MPOU3BOAHBIE MOTYT OBITH MOJYYEHBI U3
HUTpOHa(TanmuHAa?

[TpenoxuTe METOIBI CHHTE3a U3 O€H30J1a CIEeIYIOIINX BEIIECTB:

M-aMHUHOO€EH30iHas KHCI0Ta;
M-XJIOp(EHOIT Yepe3 JTUa30COCAMHCHHMS.
8. OcylecTBUTE NPEBPALLEHUSA:

1) u306yTunGpomu X JASHY g NeOH g
2) CH,-CH=CH,—HBr ,o_ N [p NeOH ,p

ITAJI0OH 0TBETA

Kpurtepuu oneHku:

3a mpaBWIbHBIM OTBET Ha BONPOCH WJIM BEpHOE pEIlIeHHe 3a7aydl BbICTABISETCS
MOJIO’KUTENbHAS OlleHKa — 1 Oa.

3a He NpaBWIbHBIM OTBET Ha BONPOCHI WM HEBEPHOE pEIleHHE 3aJayd BBICTABIAETCS
oTpuuaTeNbHas oneHka — 0 6ayos.

Hlxana OUEHKU 06pa306ameﬂbelx OoCmudiceHull

[TpOLEHT Pe3yIBTATUBHOCTH (IPABHUIIBHBIX OueHKa ypoBH MO/rOTOBKH
OTBETOB) 0au1 (OTMeTKa) BepOAabHBIN aHAIIOT
OTIIMYHO
XOpOIIO
YIOBIETBOPUTENLHO
meHee 70 HEYJIOBJIETBOPUTEIBHO

Tect mo Teme CTpoeHMe BelleCcTBA..
1. OT™MeTbTE NpaBUIIbHBIE YTBEPKIACHUSA:
a) XUMUYECKHI 3JIEMEHT 0003HAYaeTCsI XUMUIECKIM CHUMBOJIOM;
0) XMMHYECKHE JIEMEHTHI UMEIOT U30TOIIbI;




B) HCKOTOPBIC XUMHUUYCCKUC DJICMCHTHI IIOJTYYCHBI HCKYCCTBCHHO,
T') B 3eMHOW KOpe HanboJjiee pacpoCTPaHEH DIIEMEHT KUCIOPO/I.

2. Ykaxute GOpMYIIbl CII0KHBIX BEIIECTB:
a) C,H . OH; 6) Cu; 8) O,; r) HCL.
3. IIpu kakux mporieccax MPOTEKAIOT XUMHUYECKHE PEaKIUu:
a) puneTpoBaHUE;
0) nmeperonka HedTH;
B) THIpaTallvs STUJICHA;
T') IOJIMMEPHU3aIUs STUJICHA.

4. YKaxxuTe eIMHUIlY U3MEpPEHUs KOJIMYECTBA BEIlleCTBa!
a)T; 0) Kr; B) a.€.M.; T') MOJIb.

5. OTMeThTE NPABUIILHBIC YTBEPKIACHUS.
OTHOCuTEIBHAS aTOMHAs Macca:

a) MOKa3bIBaeT, BO CKOJIBKO pa3 Macca aroma Ooubiie 1/12 yactu Maccel H30TONA yriaepoaa
0) UMeeT pa3MEPHOCTD I/MOJIb;

B) Oe3pa3MepHast BeJIMUNHA;

r) npuBeneHa B [lepuoandeckoil cucTemMe 2J1IeMEHTOB.

6. . OTHOCUTENbHAS MOJIEKYJIIpHAs Macca BObI

A)18B)46 C)2 1) 21

7. OTHOCHTENbHAS Macca KUCIOPOIa

A)16B)25C) 34 1) 24

8. BemiectBa, cocTosiiye U3 pa3HbIX BUJIOB aTOMOB HAa3bIBAIOT

A) cnoxubivMu B) mpocteiMu C) nuzomepamu /) romosioramu

9. Ykaxkute GopMyIibl AJUTOTPOITHBIX MOIU(DUKAIIUHN JIEMEHTa KUCIOPO/Ia:
a) 02;

6) O3;

B) HECI;

r) NO.

10. YkaxxuTe MOJEeKyy, KOTopas UMeeT HauOObIITYI0 MacCy:

a) {302;

0) CO;

B) C.H,;
r) C,H,OH.
I9TAJIOH OTBETOB

Homep OTtBer banabl
3aaHusl
1 A BBT 1
2 AT 1
3 BT 1
4 r 1
5 ABT 1
6 A 1
7 A 1
8 A 1
9 Ab 1

BC;
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3a mpaBUJIbHBIN OTBET Ha BOIIPOCHI BHICTABIISIETCS MONIOXKUTENbHas otleHka -1 6amt. [Ipu 70 % u
OoJiee mpaBUIILHBIX OTBETOB TECTOBOE 33/IaHUE CUUTAETCS BBHIMOTHEHHBIM. /{7151 OLIeHKH
00pa30BaTeNbHbIX JOCTHKEHUI 00Yy4alOIUXCsl MPUMEHSETCSl YHUBEpCAIbHAS IIKaJIa OLICHKU
00pa3oBaTeNbHbIX TOCTUKEHUH.

IIpoueHT pe3yTbTATUBHOCTH KauecTBeHHAsl OLIEHKA YPOBHSI MOATOTOBKH
(MpaBUJIBHBIX OTBETOB) bana OTmeTKa Bep0aJibHblii aHAJIOT
90 + 100 10 5 OTJINYHO

80 +~ 89 9 4 XOPOIIIO

70 =79 7-8 3 YIOBJIETBOPUTEIHHO
menee 70 6 2 HEYOBJIETBOPUTEIHLHO

Tema: Ilepuoguueckuii 3axkon u Ilepuognueckasi cucrema xummu4deckux iementon J.H.
MeHnpejieeBa 4 CTpOeHHEe aTOMA

IMucbMeHnHbIH oOMpoC

1. IlpuBenuTe coBpeMeHHYIO (OPMYIUPOBKY Tmepuoandeckoro 3akoHa /[.M.Menneneena

2. JlaiiTe XapakTEepUCTUKY dJIEMEHTa C MOPAIKOBBIM HOMEPOM 33, UCXO/Is U3 €ro MOJOKEHUs B
Ilepnonnueckon cucreme :

- TpYyIILy, HOArPYIILY, IEPUOJ, B KOTOPOM OH HAXOAUTHCS;

- OTHOCHUTEJIbHAsI aTOMHAsi Macca

-3apsij s1pa, KOJIMYECTBO MPOTOHOB, AIEKTPOHOB, HEUTPOHOB

3.Kak u3MeHsI0TCsl METANTMYECKHUE CBOMCTBA B MEpUOax, B Ipymax?

4. B nepuojax paauyc yBenuuuBaeTcs uin ymenbiaercs? [Houemy?

5.YBenuuuBaeTcst Wik YMEHBIIAETCS CTENEHb OKUCIIEHUS B BBICIIUX OKCHAaX?

6. B npenenax rpynisl raaBHOM NOATPYIIIBI U3MEHSIETCS JIM YUCIIO 3JE€KTPOHOB HA BHEIIHEM
ypoBHE?

7. B npenenax rpynibl rIaBHOM NOATPYIIIBI U3MEHSIETCS JIM YUCIIO SHEPTeTUUECKUX YPOBHEM?
8. B mpezenax rpynmsl riaBHOM MOATPYIIIEI paanyC YBEITUYUBACTCS UM YMEHBIACTCs?

9. B npenenax nepuojia U3MEHSETCS JIM YUCIO SHEPTE€THUECKUX YPOBHEM?

10. B mpeaenax neprojia U3MEHSETCS JIM YUCIIO SJIEKTPOHOB HAa BHEIIHEM YPOBHE?

9TAJIOH OTBETOB

Howmep OTtBet

3aJaHus

1 CBoiicTBa XMMHYECKUX DJIEMEHTOB U 00OpPa30BAHHBIX UMHU BEIIECTB HAXOMITCS B
MEPUOINYECKON 3aBUCHMOCTH OT 3apsiIOB UX ATOMHBIX SIJIEP

2 Mpbmubsik, 4 nepuoj, moOo4YHas MOATPYMINA,S Tpymma, OTHOCUTEIbHAs Macca
74,9 3apsin siapa 33, npotoHoB33, 31eKTpoHOB 33, HelTpoHOB 3 1.

3 MeTaynnueckre CBOMCTBA B epro/iax 0ciaadeBaloT, B IPYNNax yCUIIMBAIOTCA

4 B mpegenax mepuojga paamyc yMEHbIIAETCA T.K. KOJIMYECTBO JJIEKTPOHOB C
OTPHUIIATEILHBIM 3aPsJIOM PACTET, YBEIIMUYNBAIOTCS CHUIIBI IPUTSHKEHUS C SITPOM.

5 CreneHb OKMCIIEHNS B BBICIIMX OKCHJAX yBennuuBaercs +1 +8

6 B npenenax rpynmnsl ri1aBHOW NOJATPYIIBI HE U3MEHSETCSI YUCIO JIEKTPOHOB Ha
BHEIIIHEM YPOBHE

7 B mpemenax rpynmbl  TJABHOM — MOJATPYIIBI  YBEIUYMBAETCA  YMCIIO
SHEPreTUYECKUX YPOBHEH

8 B npenenax rpyniibl raaBHON NOATPYIIBI PAIUYC YBEIMUYUBACTCS

9 He nzmensercs




| 10 | Uniciio 57eKTpoHOB yBenmMUHBaeTCS

Kpurepun oneHkH nNpu BHINOJIHEHUH MHCbMEHHBIX padoT 00y4arommMxcs 1o
Y4eOHOM TUCHUNJINHE

Ouyenka Kpumepuu

5 COTIIMYHO») OTBeT IOJIHBIM U NMPaBWIBHBIA HA OCHOBAHMH W3y4YEHHBIX
TEOpHI; MaTepuas M3JI0KEH B OINPEACIICHHON JIOTMYECKOU
IIOCJIEZIOBATEIBHOCTH,  JINTEPATYPHBIM  SI3BIKOM:  OTBET
CaMOCTOSATEJIbHBIN.

4 | «xopouo» OTBeT MOJIHBIM U MPaBUWIbHBIA Ha OCHOBAaHMM M3YYEHHBIX
TEOPH; MaTEpPHUAIl U3JIOKEH B OINPEICICHHOW JIOTUYECKON
[IOCJIeI0BATENbHOCTH, IIPU 3TOM JONYLIEHbl JBE-TpU
HECYIIECTBEHHBIC OIIMOKH, UCTIPABICHHBIE 110 TPEOOBAHUIO
IIpernoiaBaTels.

3 «YZOBJIETBOPUTEIILHO OTBeT MOJHBIA, HO IPU ITOM JOIYIIEHA CYLIECTBEHHAs
o1IMOKa, WJIM HETIOJIHbIN, HECBS3HBIM.

2 | «aeynoBieTBOpHUTEIbHO» | [Ipu oTBeTe OOHApYKEHO HEMOHMMAaHHE OOYYaOIIMMCS
OCHOBHOT'O  COJICp)KaHMs  y4yeOHOro Marepualia MM
JOTTYIIICHBI CYyIIECTBEHHbBIC OILINOKH, KOTOpbIE
oOyJaroImuMcsi HE CMOI' UCIPaBUTh MPH HABOJSIINX
BOIPOCAX MPEIoIaBaTeis.

3a nmpaBWIbHBIA OTBET HA BOTPOCHI BBICTABIIACTCS MOJIOXKHUTENbHAS olleHKa -1 6amwt. [lpu 70 % u
0oJiee PaBUIIBHBIX OTBETOB TECTOBOE 3aIaHUE CYUTACTCS BBHITIOJHCHHBIM. J[J1s1 OTlICHKH
00pa30BaTeNbHBIX JOCTHKCHUI 00YJaIOIINXCS IPUMEHSETCS] YHUBEPCAbHAS IIIKaJIa OIICHKU
00pa30oBaTeNbHBIX JOCTHKCHHH.

IIpoueHT pe3yJIbTATUBHOCTH KadecTBeHHasi 0O1leHKA YPOBHSI MOJATOTOBKH
(NpaBUJIBLHBIX OTBETOB) bana Otmerka BepOanbHblii aHAJIOT
90 + 100 10 5 OTJINIHO

80 + 89 9 4 XOpOLIO

70+79 7-8 3 YJIOBJICTBOPUTEIILHO
menee 70 6 2 HEYJIOBJICTBOPUTEIHLHO

Tect no Teme Ctpoenue aromoB. Ilepuoguyeckuii 3akon u Ilepuoaguyeckas cucrema
xuMudecknx 3jeMenToB /. U. MenjaeseeBa

Bapnanr 1
1.Kakas ¢hopmynuposka [leproguueckoro 3akoHa sBse€TCS COBPEMEHHOI ?
a) CBoiicTBa XUMUYECKHX AJIEMEHTOB, a TaK’ke (JOPMBI U CBOMCTBA UX COEAMHEHUN HAXOSITCS B
NEPUOANYECKON 3aBUCUMOCTH OT BEJIMYMHBI MX aTOMHOM MacChl.
6) CBoiicTBa XMMHUYECKHX 3JIEMEHTOB, a TaKke (OpMBbI U CBOMCTBAa 00pa3yeMbIX UMM MPOCTHIX
BELIECTB U COEIMHEHUIN HAXOAATCA B IEPUOJUUECKON 3aBUCUMOCTH OT BEJINYMHBI 3apSAT0B UX
ATOMHBIX fJIEP.
2. M3oTomsl — 3710 :
a) pa3HOBUIHOCTH aTOMOB OJJHOTO U TOTO € 3JIEMEHTA, UMEIOLINE PA3HOE YUCIIO JIEKTPOHOB
0) aTOMBI, UMEIOLIHIE OJIMHAKOBOE YUCIIO TPOTOHOB B AP, HO Pa3HOE YHCIIO HEUTPOHOB
B) aTOMBI C Pa3HBIM 3apsA0M Spa, HO OJIMHAKOBOI Maccoil
I') aTOMBI, UIMEIOIIIE OIMHAKOBOE YMCIIO IPOTOHOB M HEHTPOHOB B /Ipe
3. C yBenuMYEeHHUEM MOPSIAKOBOTO HOMEPA JIEMEHTA B IIEPUOJIC:
a) paAnyChl aTOMOB YBEJIMUMBAIOTCA
0) paguychl aTOMOB YMEHBIIIAFOTCS



B) paauyChl aTOMOB HE U3MEHSIFOTCS

4. Panuyc Kakoro aroma MEHbIIIE:

a)Lio)NaB)K?

5.Kak onpenenuts KOJIUYECTBO SHEPIETUUECKUX YPOBHEUM aToMa 3jieMeHTa ?

a) 110 MOPSAKOBOMY HOMEPY DJIEMEHTA

0) 1Mo HOMEPY TPYIIIBI

B) I10 HOMEpPY MepHoaa

6.Yem omnpenenstorcs CBOMCTBA XUMUUYECKUX 3JIEMEHTOB ?

a) BEJIMYMHOU OTHOCHUTEJIbHOM aTOMHOM MacChl AJieMeHTa

0) 4KCIIOM 3JIEKTPOHOB HAa BHEUTHEM SHEPTreTUYECKOM YPOBHE aToMa

B) 3apsJIOM sijpa aTomMa

') KOJJMYE€CTBOM BAJICHTHBIX AJIEKTPOHOB

7.Kak U3MEeHSIOTCS CBOMCTBA XMMUYECKUX 3JIEMEHTOB B IIABHBIX MOATPYIINAX C YBEIMUYCHUEM
3apsiaa sjep ux aToMoB ?

a) YCWINBAIOTCSI METAJNINYECKUE CBOWCTBA

0) ocnabeBaroT MEeTaJUTMYECKUE CBOMCTBA

B) YCHJIMBAIOTCS HEMETAJUTMYECKHUE CBOMCTBA

T') ocliabeBalOT HEMETAJUTMYECKHUE CBOICTBA

8.0npenenure IEMEHT, MPOSIBISIIOIINNA HauboJee SpKo BbIpa)KEHHbIE METANINYECKUE CBOWCTBA
a) Mg 6) AlB)Nar) C

9.B uém ocHOBHAs MPUYMHA U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB B repuoje ?

a) B IOCTETICHHOM YBEITMYCHUHU YHCIIA JIEKTPOHOB Ha BHEIIHEM YHEPIe€TUYECKOM YPOBHE

0) B YBEJIMUECHUU aTOMHBIX Macc

B) B YBEJIMUCHUU KOJIMUYECTBA JICKTPOHOB B aTOME

') B YBEJIIMUYEHUHN KOJIMYECTBA HEHTPOHOB B sJIpe aToMa

10.Kakoii u3 BbICIINX OKCHUIOB OTHOCUTCS K OKCHY, 00Opa30BaHHOMY 3JIEMEHTOM YEeTBEPTOI
rpynnsl ?

a) RO3 6) R20s B) RO2 1)R20 1) R203 €) RO

11. Yto Ha3bIBaeTCS AIEKTPOHHBIM 00JIaKOM ?

a) OnpeeNEHHbIN SHePTeTUYECKUI YPOBEHb, HA KOTOPOM HaXOIHUTCS IEKTPOH

0) MPOCTPAHCTBO BOKPYT siipa aToMa, B KOTOPOM HamboJiee BEPOSITHO MPeObIBAaHUE DIIEKTPOHA
B) J1t00ast 4acTh MPOCTPAHCTBA BOKPYT SApa M COBOKYITHOCTh PA3IMYHBIX MOJOKEHHUH SJIEKTPOHA
12.Kaxoif XMMIYECKHUIi >JIEeMEHT UMeET HIeKTpoHHYI0 Gopmyny 1s22522p°3s23p®4s23d° 2

a) 2He 6) 23V B) 17Cl 1) 30Zn

BapuanT 2
1.Kakyto popmymuposky [lepuoandeckomy 3axony nan JI.M.Menneneen
a)CBoiCTBa XUMHYECKHUX JIEMEHTOB, a TAKKEe (POPMBI M CBOMCTBA UX COCTMHECHUI HaXOMATCS B
MePUOIUYECKON 3aBUCHMOCTH OT BEJIMYMHBI KX aTOMHOUN MacCChI
0) CBolicTBa XUMHUYECKHX AJIEMEHTOB, a TaK)kKe (POPMBI 1 CBOMCTBA 00Opa3yeMbIX HMH MPOCTHIX
BEIIIECTB U COCAMHEHUIN HAXOATCS B MEPUOIMUECCKON 3aBUCUMOCTH OT BEJIMUMHBI 3apsijia uX
ATOMHBIX sIJIEP
2. XUMHAYECKHH 3JIEMEHT — 3TO
a) BUJI aTOMOB C OJTMHAKOBBIM YHCIIOM 3JIEKTPOHOB
0) BHI aTOMOB C OJITMHAKOBBIM YHCIIOM HEUTPOHOB
B) BUJ] aTOMOB C OJIMHAKOBBIM YHCJIOM MPOTOHOB
T') BUJ aTOMOB C OJIMHAKOBO aTOMHOW Maccoi
3.C yBenuueHUuEeM MOPSAKOBOTO HOMEPA JIEMEHTA B INIABHOM MOJATrpyIIIIE:
a) paanuycChl aTOMOB YBEJIIMUYUBAIOTCS
0) paauychl aTOMOB YMEHBIIIAFOTCS
B) PaInyChl aTOMOB HE U3MEHSIOTCS
4. Pamuyc kakoro aroma OoJibIIie :



a) Na6) MgB) Al ?
5. UeM onpeaensieTcs MECTO XMMHUYECKOT0 JIEMEHTA B IEPUOANYECKON CUCTEME
JA.N.Menneneena ?
a) KOJIMYECTBOM 2JIEKTPOHOB Ha BHEIIHEM YHEPreTUYECKOM YPOBHE aTOMa
0) KOJIMYECTBOM HEUTPOHOB B SApE aTOMa
B) 3aps/IOM sijipa aTomMa
6. CKOJIbKO HEPreTUYECKUX YPOBHEHN Yy aTOMa CKaHus ?
a)16)2B8)3rn)4
7. B uéM ocHOBHAasi MpUYMHA U3MEHEHUSI CBOMCTB 3JIEMEHTOB B MEPUOAMYECKON crcTeme?
a) MOSIBJICHHE HOBOT'O 3JIEKTPOHHOTO YPOBHS
0) MocTerneHHoe HAaKOIJICHUE JIEKTPOHOB HA BHEIITHEM SHEPTeTUYECKOM YPOBHE aTOMa
B) MOCTENIEHHOE yBEIMYEHNE aTOMHBIX Macc
') YBEJIMYEHUE KOJIMYECTBA HEUTPOHOB B SIIpE aToMa
8. Kak n3MeHsIoTCcsl XuMUYeCcKre CBOMCTBA 3JIEMEHTOB B IIEPUO/JIE C YBEIMUCHUEM 3apsiia saep
WX aTOMOB ?
a) YCWJIMBAIOTCSI METANINYECKUE CBOWCTBA
0) YCHIIMBAIOTCSl HEMETAJUIMYECKHUE CBOMCTBA
B) 0ca0eBal0T METaNIMYECKUE CBOMCTBA
T') 0CJIa0CBAIOT HEMETAJUTMYECKHUE CBOMCTBA
9. Kakoii aneMeHT nposBisieT Hauboee sipKo BhIpaKCHHbIE HEMETaJUIMYECKHe CBOcTBa?
a)O0)SB)Ser) Te
10. Kakas snekTpoHHast popmyia OTHOCUTCS K CTPOEHHUIO aToMa xeesa ?
a) 6) 1s22s22p°3s23p®4523d°
B) 15%25%2p°
r) 1522522p®3523p°®3d°4s?
I9TAJIOH OTBETOB

Homep OTtBer baniabl
3ajaHus Bapuanr 1 Bapuant 2
0 0

a

a

a

aB

T

BO

BO

a

a

OO |NO|OTPA|IWIN -

Wl oWw o[+ |® o |[oon
R

[EN
o

3a mpaBWIbHBIA OTBET HA BOTPOCHI BBICTABIISICTCS TOJIOKHUTENIbHAS olleHKa -1 6amwt. [Tpu 70 % u
Oosee MpaBUIIHHBIX OTBETOB TECTOBOE 33JJaHUE CUUTACTCS BBHITTOIIHEHHBIM. J{J1s1 OLIEHKHU
00pa3oBaTeNbHBIX JOCTHKEHUN 00YJIarOIIXCS IPUMEHSIETCSl YHUBEPCATbHAS IIIKaJIa OIIEHKU
00pa30BaTeNbHBIX JOCTHKCHHIA.

IIpoueHT pe3yJIbTATUBHOCTH KadecTBeHHasi 0O11eHKA YPOBHSI MOJATOTOBKH
(NpaBUJIBLHBIX OTBETOB) bana OTmerka BepOanbHblii aHas10r
90 =100 10 5 OTJINYHO

80 + 89 9 4 XOpOIIIO

70 +79 7-8 3 yJIOBJIETBOPUTEIHHO
Menee 70 6 2 HEY/IOBJICTBOPUTEIHHO

BAPHUAHT 3



1. Onpenenute 3IEMEHT CO CXEMOU pacIpeiesICHHs JIEKTPOHOB B aToMme 2, 8, 4:

a) Mg; 6) Si; B) CL; 1) S.

2. MakcuMmanbHOE YHCII0 AJIEKTPOHOB Ha TPETHEM YHEPIe€TUYECKOM YPOBHE:

a) 14; 0) 18; B) 8; 1) 24.

3. OpOuTanu, umeroniue chepuieckyro GopMy, Ha3bIBAIOT:

a) S-opOoUTANISIMU;

0) p-opOuTanIMu;

B) d-opOuTansimu,

r) f-opouTansamu.

4. MakcuManbHOE YHCIIO IEKTPOHOB HA p-OpOUTAISX:

a)2;0)6;B) 10; 1) 14.

5. YKaxuTe XUMUYECKHUI SJIEMEHT, aTOMbI KOTOPOTO UMEIOT 3JIEKTPOHHYIO GOpMYITy
1s22s22p%3s23p*:

a) Na; 6) P; B) Al; 1) Ar.

6. Cxonpko opbuTaseit B aroMe BOJAOPO/1a, HA KOTOPBIX HAXOISATCS SJEKTPOHBI?

a) 1;6) 2;B) 3; 1) 4.

7. ATOM Kakoro XuMHYECKOI0 JIEMEHTa COJEPIKUT TPU MPOTOHA?

a) B; 0) P; B) Al; 1) Li.

8. ATOM KaKoro XMMHYECKOTO 3JIEMEHTA UMEET 3apsija sapa +227

a) Na; 0) P; B) O; r) Ti.

9. Yucno HEUTPOHOB B aTOME MapraHiia paBHO:

a) 25; 0) 29; B) 30; ) 55.

10. KonnuecTBO HecTIapeHHBIX 3JIEKTPOHOB B aTOME CEPBI PABHO:

a) 1;6)2;B) 3; 1) 4.

BAPUAHT 4

1. Onpenenute 3IEMEHT CO CXEMOMU pacIpeiesIeHHs JIEKTPOHOB B aTome 2, 8, 8:

a) Na; 0) P; B) Al; 1) Ar.

2. MakcuMaibHOE YHCII0 JICKTPOHOB HA YETBEPTOM YHEPTETHICCKOM YPOBHE:

a) 14;6) 32; B) 26; 1) 18.

3. Opburanu, UMeroIMe raHTelIe00pa3Hyo GopMy, HA3BIBAIOT:

a) S-opOuTaAISIMH;

0) p-opOuTansmu;

B) d-opOuTansimu;

r) f-opOuTanamu.

4. MakcruMaiabHOE YHCIIO JIEKTPOHOB HA S-OpOUTAIIAX:

a)2;0)6;B) 10; 1) 14.

5. YKaXuTe XUMUYECKUI 3JIEMEHT, aTOMBI KOTOPOT'O UMEIOT AJIEKTPOHHYIO (hOpMYITy
1s22s22p%3s23p°:

a) Mg; 0) P; 8) CI; r) Si.

6. Cxosbko opOuTasneii B aToMe renus, Ha KOTOPBIX HaXOISTCS DIIEKTPOHBI?

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

7. ATOM KaKoTO XMMHYECKOTO 3JIEMEHTA COACPIKUT JECAThH AIEKTPOHOB?

a) S; 6) H; B) Ne; ) Li.

8. ATOM KaKoro XUMHUYECKOT0 JIEMEHTa UMEeT 3apsi sjapa +35?

a) Ni; 0) Pt; B) Br; 1) Te.

9. Uncno HEHTPOHOB B aTOME ITMHKA PaBHO:

a) 65; 0) 22; 8) 30; ) 35.

10. KonndecTBO HeCITapeHHBIX YJICKTPOHOB B aTOME XJIOpa paBHO:

a) 1;6) 2;B) 3; 1) 4.

I9TAJIOH OTBETOB



Homep OTtBeT Bbanabl
3a]aHus Bapuanr 3 Bapuanr 4

1 0 r 1
2 0 0 1
3 a 0 1
4 0 a 1
5 B B 1
6 a a 1
7 r B 1
8 r B 1
9 B r 1
10 0 a 1

3a mpaBUJIbHBIN OTBET Ha BOIIPOCHI BHICTABIISIETCS MOIOXKUTENbHAs oleHka -1 6amt. [Tpu 70 % u
0oJiee MpaBUIIHHBIX OTBETOB TECTOBOE 33JJaHUE CUUTACTCS BBHIITOJIHEHHBIM. J[JIs1 OIICHKU
00pa30BaTeNbHBIX IOCTH)KEHUI 00YJatONIMXCs IPUMEHSIETCS] YHUBEpCAIbHAS [IKAIa OIICHKH
00pa3oBaTeNbHBIX TOCTUKEHUH.

IIpoueHT pe3yIbTATUBHOCTH KauecTBeHHAas1 OLIeHKA YPOBHSI NOATOTOBKH

(mpaBHJILHBIX OTBETOB) baua OTmerka BepOanbHblii aHaJI0T

90 +~ 100 10 5 OTJIUYHO

80 + 89 9 4 XOPOIIIO

70+~ 79 7-8 3 YIOBJIETBOPUTEIILHO

menee 70 6 2 HEYJIOBJICTBOPUTEIHLHO
Bapuanr S

1.BoceMb 3JIEKTPOHOB HAa BHELTHEM AJIEKTPOHHOM CJIOE€ UMEET

a) S 6) Si B) O?T) Ne*

2. MakcuMaabHO€E YHCIIO SJIEKTPOHOB, 3aHUMAIOIINX 35-0pOUTajh, paBHO
a) 16)2B)6r)8.

3.Yucno opbutaneit Ha f-mogypoBHe:

a)16)3B)51) 7.

4. DnexTponHyro KoH(uTyparmio 1s22522p®3s23p®4s! umeer atom anementa
a) K 6) CaB)Bar) Na.

5. Uucno BaleHTHBIX IEKTPOHOB Y aTOMa CTPOHIIUS

a)106)28)3T1)10.

6. 13 mpuBeneHHbIX dneMeHToB [V neproaa Hanbomee Spko BRIPAKEHHBIE METAJUTMUECKUE
CBOICTBA UMEET:

a) IUHK 0) XpOM B) KaJHii T') Meb.

7. BemecTBO ¢ HOHHOU CBS3BIO

a) PCl3 6) C2H2 B) NasP r) CCl4

8. MloHHBII XapakTep CBA3EH B Py COCIMHEHUI

LioO — Na;0 — K20 — Rb2O :

a) yBelIMuMBaeTcs 0) yMEHbIIAeTCs B) HE U3MEHSETCS.

9. ITapa dhopmyn BelecTB, B MOJIEKYJaX KOTOPBIX €CTh TOIBKO

S-CBSI3M:

a) CHs u O2 6) N2 u CO2 B) C2HsOH u H20 1) HBr u CoHa.
10.MonekyIapHYIO KpUCTAUTMYECKYIO PeIIeTKy uMeeT BeecTBo ¢ hopmydoit: a) CaO 6) Cu B)
CO2r) SiO2



Bapuanr 6

1.2nexTpoHHYI0 KOH(PUTYpAIHIo 0J1aropoIHOTO Tra3a UMEET HOH:

a) Te* 6) Ag" B) Fe?'r) Cr3*.

2. MakcuMaiabHOE YHCIIO JIEKTPOHOB, 3aHUMAIOIIUX 2p-0pOUTaib, paBHO
a)106)2B)o6r)8.

3.Yucno opburaneit Ha d-moaypoBHE paBHO:

a)l6)3B)ST)7.

4. DexTpoHHYI0 KoH(Urypamuio 1522522p83s23p8 3d 1%4524p® nmeer aTom snemenTa
a) P 6) As B) Sir) Ge.

5. Hucno BaleHTHBIX AIEKTPOHOB Y aTOMa XpoMa

a)16)2B)4r)6.

6. U3 npuBenennsix aseMmenToB III neprnoma Hanbosnee sipko BeIpaKECHHBIC HEMETAITHYCCKHE
CBOMCTBA UMEET:

a) aMOMUHUH 0) cepa B) KPEMHUH T') XJI0P.

7. BemecTBo ¢ KOBAJIGHTHOM CBS3BIO

a) MgCl, 6) CH4 B) K 3N 1) NaBr.

8. KoBasIeHTHBIH xapakTep cBsi3el B psly COEAMHEHUN

LiF — BeF2 —BF3s — CF4s—NF3 - OF2—F>:

a) yMeHbIIaeTcs; 0) yBeIMYMBACTCS; B) CHAYala YBEIMIUBACTCS, TOTOM YMEHBIIACTCS; T) HE
U3MEHSETCS.

9. lIBe p -CBsI3U €CTh B MOJIEKYJIE:

a) ammuaka; 0) areTuseHa; B) XJIOpOBOJOPO/a; I') ATHIICHA.

10.ATOMHYIO KPUCTAJUTMYECKYIO PEIIETKY MMEET BEIIECTBO C POPMYIIOii:

a) TdpCn 6) blmC B) II2 1) Ayro

I9TAJIOH OTBETOB

Homep OTtBer banibl
3ajaHus Bapuanr 5 Bapmuanr 6

1 B a 1
2 0 B 1
3 r B 1
4 a 0 1
5 0 r 1
6 B r 1
7 B 0 1
8 a B 1
9 B 0 1
10 B 0 1

3a mpaBWIbHBIA OTBET HA BOMPOCHI BBICTABIIICTCS TOJIOKHUTENIbHAS olleHKa -1 6amwt. [Tpu 70 % u
Oosee MpaBUIIBHBIX OTBETOB TECTOBOE 33JJaHUE CUUTACTCS BBHITTOJHEHHBIM. J{J1s1 OIIEHKHU
00pa3oBaTeNbHBIX JOCTHKEHUN 00YJIarONIUXCS IPUMEHSIETCSl YHUBEpCAIbHAS IIKajla OLCHKU
00pa30BaTeNbHBIX JOCTHKCHHM.

IIpoueHT pe3yIbTaTUBHOCTH KauecTBeHHAas1 01leHKA YPOBHS NMOJATOTOBKH
(mpaBUJIBLHBIX OTBETOB) bana OTmeTKa BepOaJsbHblii aHAJIOT
90 +~ 100 10 5 OTJIMYHO

80 +~ 89 9 4 XOPOIIIO




w

70 + 79 7-8 YIOBJIETBOPUTEITHHO
menee 70 6 2 HEYJIOBJICTBOPUTEIHLHO

TEMA: CTpoeHue BelllecTBA.

XapakTepucTHKA 3JIeMEHTa H 3JIEKTPOHHO- rpadguyeckast gopmy.ia 1o miaHy
[TonoxxeHnue aneMeHTa B nepuoanyeckoit cucreme. [lepuon, rpymnna, noarpymnma.
[TopsinkoBbIil HOMED, 3apsia A1pa, KOJIUYECTBO IPOTOHOB, KOJIMYECTBO 3JIEKTPOHOB,

KOJIMYECTBO HEUTPOHOB.

DJEKTPOHHOE CTPOCHHE aToMa. DJIEKTPOHHBIE (hOpMYIIbI (TIOJIHAS, COKpALIEHHA,
3NEKTPOHHO-TpaduyecKkas) ¢ yuéTOM BO3MOXKHBIX BO30YKIEHHBIX COCTOSTHUM. Tun snemeHTa
(s, p, d,f).

Bo3MoxHbIE BaJICHTHBIE COCTOSIHUS aTOMA.

Merain, HemeTam, aMmpOTePHBIA METaIIT

Briciiuii okCua 31€MeHTa, ero XapaxkTep.

I'mapokcu anemMenTa, ero Xxapaxkrep.

[Tpumep dopmyn comneil.

Bonoponusie coequHeHus.

IIpumepHbIi OTBeT.
XapakTepucTuKa XHMHYECKOr0 JJIeMEHTa-MeTaJla 10 ero IOJIOKCHHI0 B
NepPUOAUYECKOM cucreme Ha npuMepe JIUTHSA.

JIutuit — 370 3neMeHT 2 nepuoja riaBHOW MOArpYMIbI | rpymmbl nepuogudeckoi cucremsl J.
U. MeunneneeBa, aneMeHT [A uiu riaaBHON MOATPYNIbI (TIOATPYIIEI MIETOYHBIX METAIUIOB).

CrtpoeHue atoMa JIUTUS MOXHO OTpasuth Tak: 3Li — 28, 18 Artombl jautus Oyayt
IPOSIBIISAT CUJIBHBIE BOCCTAHOBUTENIBHBIE CBOMCTBA: JIETKO OTAAAYT CBOW €JUHCTBEHHBIN
BHEIIHUI 3JIEKTPOH M IOJIydaT B pe3yJbTaTe CTENEeHb OKUCIEHUs (c. 0.) +1. OTu cBoiicTBa
aTOMOB JIUTHS OyAyT ciiabee BBIPAXKEHBI, YEM Yy aTOMOB HATpHsl, YTO CBSI3aHO C YBEJIWYECHHUEM
pamuycoB atomoB: R (Li) < R (Na). BoccranoBuTenbHbIE CBOMCTBA aTOMOB JIUTUS BBIPA’KEHBI
CHJIbHEE, YeM y OepHJUIns, YTO CBA3aHO M C YHUCIIOM BHEIIHUX 3JIEKTPOHOB, U C PACCTOSHUEM OT
A7Ipa 10 BHEIIHErO YPOBHA. KPUCTAIIMYECKYIO PEIIETKY U METAIIMYECKYI0 XUMUYECKYIO CBSI3b.
3apsn wona nutus: He Lit+l (Tak ykaswiBaloT c¢. 0.), a Li+. OOmme Qusuveckre CBOHCTBa
METAJIJIOB, BBITEKAIOIINE U3 UX KPUCTAUIMYECKOTO CTPOEHUS: AJIEKTPO- U TEIUIONPOBOJHOCTD,
KOBKOCTb, INIACTUYHOCTh, METAJUINYECKUNA OJIECK U T. [I.

Jlutuit obpasyer okcun ¢ dhopmynoit Li20O — 3T10 coneoOpa3zyromiuii, OCHOBHOM OKCHJIL.
OT0 coenuHeHne 00pa30BaHO 3a cYeT HOHHOM Xxumuuecko cBs3u Li2+02-, B3auMOJeHCTBYIOT ¢
BOJIOM, 00pa3ys MIeI0Yb.

I'unpokcun mutust umeet popmyny LiOH. D10 ocHOBaHMEe — mIieno4yb. XUMHYECKHE
CBOICTBa: B3aUMOJIEHCTBUE C KUCIOTaMH, KUCIIOTHBIMU OKCHJIAMU U COJISIMH.

B nmoarpynme mienoyHBIX METaIOB  OTCYTCTByeT obOmas dopmyna "Jleryuue
BOJIOPOJIHBIE COEQUHEHMs". DTH MeTaibl He o0pa3yloT JETYYMX BOJOPOIHBIX COEAMHEHUH.
CoennHeHNS METAJUIOB C BOJOPOJOM — OWHApHBIE COEJMHEHUS MOHHOIO THMa ¢ (opMysoi
M+H-.

Jlutuit — mpocToe BEIIEeCTBO, MPEICTaBiIsIeT co00il MeTaml, a, clel1oBaTeNbHO, UMEET
METAJUIMYECKUI TUI KPUCTAIUINYECKON PEIIETKH.

3aganue XapakTepuCTHKA 3JICMEHTOB, ONpee/IeHHe 3J1eMEHTA 110 ero JJIeKTPOHHO
¢hopmy.ie, onpenenenue GopmMy. BHICHIUX OKCH/IOB, THAPOKCHAOB, HX XaPaKTePUCTHKA)

Bapnanr 1
l.. CoctaBbTe CXEMy CTPOEHHS JJIEKTPOHHOW OOOJOYKH, OSIEKTPOHHYIO (opMmyny u
rpaguYecKyr0 CXeMy JJIEMEHTOB, TMOPSAKOBBIE HOMEpa KOTOPBIX 7, 16. YKaxkuTe, K Kakou



rpymmne 3JeMeHToB (s, p wiM d) OTHOCHTCA  KaXIblii U3 OTHX  3JEMEHTOB.

T 1 o T N

3. DnexTpoHHas Gopmylia aToMa UMeeT oKOHYaHue * ...2p 4 HanummTre moiHyo 3JeKTPOHHYIO
dopMyny dneMeHTa, ONpEAEIMTE €ro IOPSAAKOBBIM HOMEP M HA30BHTE DIJIEMEHT.

4. JlaiiTe XapakTEpPUCTHUKY 3JIEMEHTaM C MOPSIKOBBIM HOMEPOM 15 MO €ro mMOJIOKEHUIO B
MEePUOIUYECKON cucreme XUMUYECKHUX 3JIEMEHTOB JA.N. Menieneena.

5.3Has (opMyITy BHEUIHETO JJICKTPOHHOTO CJIOS aTOMa XMMHUYECKOro yieMeHTa — 4S 2 4p 4,
OmpeeNnuTe: a) Ha3BaHHE JJIEMEHTa W €ro MoJoXKeHue B nepuoauueckoil cucreme J[.U.
MenneneeBa; 0) ¢dopMmyny, Ha3BaHHE M XapaKTep CBOHCTB €ro BBICIIETO OKCHJA.

Bapuanr 2
1. CocTtaBbTe CXE€MY CTPOEHUS AIEKTPOHHON 000JIOUKH, FNEKTPOHHYIO (GOpMyiTy U rpaduiecKyro
CXEMY DJIEMEHTOB, MOPSIKOBBIE HOMEPA KOTOPBIX 6, 17. YKaxkuTe, K KakOi IpyIIe 3JIEMEHTOB
(s, p 1581051 d) OTHOCHUTCS Ka)KIbIi u3 3TUX 3JIEMEHTOB.

2. Ha3oBuTe 351€eMEHTBHI, 3JEKTPOHHbIE (POpMYIbl KOTOPBIX: * 182252 2p 4 * 152252 2p 6 3s2
3D 0 3d 6 45 2 o

OnekTpoHHas (opmyrna atoMa nMeeT okoHuaHue * ... 3p3Hanummre MonHyIO 3J€KTPOHHYIO
dopMyiny aleMeHTa, OIpeaeluTe €ro MOpSAKOBBII HOMEp U HA30BUTE DJIEMEHT.

4. JlaiiTe XapaKTEpPUCTUKY 3JIEMEHTaM C MOPSAIKOBBIM HOMEPOM 12, MO UX MOJOXKEHUIO B
MEPUOINYECKOMN CHUCTEME XUMHUYECKUX 3JIEMEHTOB JI.1. Menneneena.



5.3Has GopMyIly BHEIIHEro 3JEKTPOHHOTO CIIOSI aTOMa XMMHUYECKOro 3jeMeHTa — 2S 2 2p 3,
OIlpeJieTITe: a) Ha3BaHME JJIEMEHTa M €ro MOJOoXeHHe B mnepuoguueckoil cucreme J[.M.
MengeneeBa; ©0) QopMyny, Ha3BaHHE U XapakTep CBOICTB €ro BBICHIETO OKCHJA.

9TAJIOH OTBETOB

Homep OTtBer Bbanabl
3aJaHus Bapmuanr 1 Bapuanr 2

1 0 r 1
2 0 0 1
3 a 0 1
4 0 a 1
5 B B 1
6 a a 1
7 r B 1
8 r B 1
9 B r 1
10 0 a 1

3a mpaBUJIbHBIN OTBET Ha BOIIPOCHI BHICTABIISIETCS MONIOXKUTeNbHas otleHka -1 6amn. [Tpu 70 % u
Oojiee TPAaBWIBHBIX OTBETOB TECTOBOC 3aJaHWE CYMTACTCS BBIMOJHEHHBIM. J[7s OICHKH
00pa30BaTeNbHBIX JOCTHKEHHH OOYJaromMXcs MPUMEHsIeTCS YHHBEpcajbHas IIKala OICHKU
00pa3oBaTeNbHBIX JTOCTUKEHUH.

IIpoueHT pe3yJIbTATUBHOCTH KadecTBeHHasi 0O11eHKA YPOBHSI MOJATOTOBKH
(NpaBUJIBLHBIX OTBETOB) bana Ormerka BepOanbHblii aHAJIOT
90 + 100 10 5 OTJINIHO

80 + 89 9 4 XOpOIIO

70 + 79 7-8 3 YJIOBJIETBOPUTEIHHO
MeHee 70 6 2 HEYJIOBJIETBOPUTEILHO

Tect no Teme 1.2 Ilepuoanyeckuii 3axkon u [epuoanyeckasi cucreMa XHMHYECKHX
siaemeHnToB JI.M. MenaeneeBa u cTpoeHne aTroma

Bapmuanr 1

1.BoceMb 351EKTPOHOB Ha BHEIIHEM IEKTPOHHOM CJIOE UMEET

a) S 6) Si B) O°T) Ne*

2. MakcuMaibHOE YUCIIO AJIEKTPOHOB, 3aHUMAIOIIUX 3s-0pOUTallb, pAaBHO
a)16)2B)6r)8.

3.Yucno opburaneii Ha f-mogypoBHe:

a)16)3B)S5r) 7.

4. DnexTporHyI0 KoHpurypamuio 1s22s22p°3s23p®4s! umeer atom »nementa
a) K6) CaB)Bar) Na.



5. UucIio BaleHTHBIX JIEKTPOHOB Y aTOMa CTPOHIIUS

a)16)28)3r)10.

6. I3 mpuBeieHHBIX 1eMeHTOB [V nepuoa Hanbosee SpKo BRIPaKEHHBIE METAIITHYECKUE
CBOMCTBA UMEET:

a) IUHK 0) XpOM B) KaJIHii T') MEIb.

7. BelecTBO ¢ HOHHOH CBI3BIO

a) PCl3 6) C2H2 B) NasP r) CCls

8. MoHHBII XapaKTep CBA3EH B psiy COSMHEHUI

Li2O — Na;0 — K20 — Rb2O :

a) yBeIMYUBaeTcs 0) yMEHBIIIACTCS B) HE H3MEHSETCSI.

9. Ilapa popmyn BemecTB, B MOJIEKYJIaX KOTOPBIX €CTh TOJIBKO

S-CBSI3H:

a) CHs 1 O2 6) N2 u CO2 B) C2HsOH u H20 r) HBr u C2Ha.

10.MoteKyIapHYIO KpUCTAUTMYECKYIO PeIIeTKy UMeeT BeecTBo ¢ popmydoii: a) CaO 6) Cu B)
CO21) SiO2

Bapuanr 2

1.2nekTpoHHYI0 KOH(PUTYpAIUIo 0JaropoIHOTO ra3a UMEET UOH:

a) Te?* 6) Ag" B) Fe?'r) Cr*.

2. MakcuMaabHO€ YUCIIO 3JIEKTPOHOB, 3aHUMAIOIINX 2p-0pOUTalb, paBHO
a)106)2B)o6r)8.

3.Yucno opbutaiieii Ha d-TIOypOBHE PaBHO:

a)16)3B)S5r) 7.

4. DnexTporHyI0 KoH(puUrypamuio 1522522p83s23p8 3d 1%4s24p® nmeer aTom snemenTa

a) P6) As B) Sir) Ge.

5. Yuco BaleHTHBIX WIEKTPOHOB y aTOMa XpoMa

a)106)2B)4r)6.

6. 13 npusenennbix anemenTos 1l neprona Hanbosee sipko BhIpaKEHHbIE HEMETAJUTMUECKHE
CBOICTBAa UMEET:

a) aJIIOMUHUH 0) cepa B) KPEMHHUI T') XJ10p.

7. BemecTBO ¢ KOBAaJIEHTHOM CBS3BIO

a) MgCl; 6) CHs B) K 3N 1) NaBr.

8. KoBaneHTHBIH XapakTep CBs3€il B psiiy coeTMHEHUH

LiF — BeF, —BF3s— CFs— NF3 - OF2 - F2 :

a) yMeHbl1aeTcsi; 0) yBeIMYMBAETCs; B) CHavasla yBEJIMUUBACTCS, TOTOM YMEHbIIAETCS; T) HE
U3MEHSETCS.

9. BemecTBO ¢ MOHHOU CBSI3bIO

a) PCl3 6) C2H:2 B) NasP r) CCl4

10. Dnextponnyo koHpurypamnmo 1s22s?2p®3s23pP4s! umeer atom anementa

a) K 6) CaB)Bar) Na.

I9TAJIOH OTBETOB

Homep OTtBer banabl
3alaHus Bapmuanr 1 Bapuanr 2

1 B B 1
2 0 B 1
3 r 0 1
4 a r 1
5 0 r 1
6 B 0 1
7 B B 1
8 a a 1
9 B B 1




| 10 | B a | 1|

3a mpaBUJIbHBIN OTBET Ha BOIIPOCHI BHICTABIISIETCS MONIOXKUTENbHas otleHka -1 6amt. [Ipu 70 % u
OoJiee mpaBUIILHBIX OTBETOB TECTOBOE 33/IaHUE CUUTAETCS BBHIMOTHEHHBIM. /{7151 OLIeHKH
00pa30BaTeNbHbIX JOCTHKEHUI 00Yy4alOIUXCsl MPUMEHSETCSl YHUBEpCAIbHAS IIKaJIa OLICHKU
00pa3oBaTeNbHbIX TOCTUKEHUH.

IIpoueHT pe3yTbTATUBHOCTH KauecTBeHHAsl OLIEHKA YPOBHSI MOATOTOBKH
(MpaBUJIBHBIX OTBETOB) bana OTmeTKa BepOajbHblii aHAJOT
90 + 100 10 5 OTIIUYHO

80 +~ 89 9 4 XOPOIIIO

70 =79 7-8 3 YIOBJIETBOPUTEIIHHO
menee 70 6 2 HEYJIOBJICTBOPUTEILHO

Tect mo Teme «MHOrooopasue BemecTB»
1. A30T — OKHCIIUTEb B XUMUYECKON peaKIuu
A) N2 + 6Na = 2Na3N
B) 4NH3 + 302 = 2N2 + 6H20
C)N2 + 02 =2NO
D) 4ANO2 + 2H20 + 02 = 4HNO3
E) 2NO + 02 = 2NO2
2. Merannuueckasi CBsi3b — 3TO CBSI3b MEXKIY ...
A) MoJleKyJlaMy METaJUJIOB
B) aromamMu 1 nOHAMU METaJJIOB
C) MOJIOXKUTEIbHBIMA HOHAMH METAJIJIOB, aTOMaMH METAJIJIOB M CBOOOJHBIMH
3JIEKTPOHAMU B KPUCTAJUTMYECKON pelIeTKe
D) nonoxuTenbHBIMA HOHAMU METAJUIOB U MPOTOHAMHU
E) nonamu metaninoB
3. CremneHb OKHCJICHHUS DJIEMEHTAa paBHA HYIIO, a BAJICHTHOCTh — EIUHHUIIEC B
MOJIEKYJIe
A) H20
B) F2
C) NH3
D) HCI
E) N2
4.B MosieKyJlie KUCIOpo/ia CBA3b
A) Vonnas
B) loHOpHO-aKIenTopHas
C) KoBanenTtHas nossipHast
D) Merannuueckas
E) KoBanenTtHas HenossipHas
5. CTeneHb OKUCIIEHUS a30Ta B MIOHE aMMOHUS paBHA
A) +5
B) -3
C)-4
D) +3
E) +4
6 ®ocdop — TOTBKO BOCCTAHOBUTENb B XUMHUECKOM peakInu:
A) 2P + 3Ba = Ba3P2
B) 2P + 3H2 = 2H3P
C) 2P + 3CI2 = 2PCI3
D) 4P + 3KOH + 3H20 = PH3 + 3KH2PO2



E) P + 3K = K3P
7. TonbKko KOBAJICHTHAs MOJISIPHAS CBS3b B
A) HCI
B) C2H50Na
C)Cu
D) H2
E) AI203
8. B peakuuu Zn + H2SO4 (pa36) ... BocCTaHaBIWBAETCA
A) O-2
B) Zn0
C)S+4
D) H+1
E) S+6
9 K oKuCAUTENBHO-BOCCTAHOBUTEIBHBIM PEAKIUSAM HE OTHOCUTCS
A) OcaxaeHue MeIH Ha KEJIE3HOM T'BO3/IE, OIYIIIEHHOM B pacTBOP MEIHOTO Kylopoca
B) DnexTponu3 paciaBa XJ0opuaa HaTpUs
C) Cropanmue cepsl
D) Paznoxenue ronyooro ocaaka ruapokcuaa meau (I11)
E) Beienenue ra3a npu BHECEHUU KaJIUs B BOLY
10. B 06pa3oBaHuy METAIITUNYECKON KPUCTAIIMUECKON PEIIeTKU MPUHUMAIOT y4acTHe
A) DIEKTpOHBI, aHUOHBI, ATOMBI
B) Tosibk0O KaTHOHBI METAJIIIOB
C) Toapko aTOMBI METAJJIOB
D) Tonbko 37eKTpOHBI
E) DnexkTpoHbl, KAaTHOHBI, aTOM
11.Cymma ko3¢ puIIMEeHTOB B JIEBOI YaCTH YpaBHEHUS peakluu
H2S + KMnO4 = K2504 + MnO2 + KOH + H20
A9
B) 5
C)11
D)7
E)8
12. P Bo3pacTaHus BOCCTAaHOBUTEIBHBIX CBOWCTB
A) O, S, Se, Te, Po
B) Po, Se, O, S, Te
C)Se, O, S, Po, Te
D) Po, Te, Se, S, O
E) S, Se, Te, Po,
13. Jlyig MeTamioB XapakTepeH TUIT XMMUYECKOM CBS3H:
A) Merannnueckas
B) Uonnas
C) KoBaneHnrtHas HemosipHas
D) Bonoponnas
E) KoBanenTHas nossipHas
14. CBs13b, BO3HUKAIOIIAS MEXY aTOMOM BOJOPOJ1a OAHON MOJIEKYJIBI U CHIIBHO
AIEKTPOOTPHUIIATEIbHBIM ATOMOM JIPYTOM MOJIEKYJIbl, Ha3bIBACTCS:
A) MeTamunyecKoit
B) Bomopoanoit
C) KOBaJICHTHOU
D) nonnoit

I9TAJIOH OTBETOB



Homep OTtBer Bbanabl
3aaHus

1 a 1
2 c 1
3 B 1
4 e 1
5 I 1
6 c 1
7 a 1
8 I 1
9 I 1
10 e 1
11 c 1
12 a 1
13 a 1
14 B 1

3a mpaBUJIbHBIN OTBET Ha BOIIPOCHI BHICTABIISIETCS MONIOXKUTENbHAs otleHka -1 6amt. [Ipu 70 % u
0oJiee MpaBUIIHHBIX OTBETOB TECTOBOE 33JJaHUE CUUTACTCS BBHIITOJIHEHHBIM. J[JIs1 OIICHKU
00pa30BaTeNbHBIX JIOCTH)KCHUH 00YJaOLIMXCsl IPUMEHSETCS YHUBEpCAIbHAS IIKala OIICHKH
00pa3oBaTeNbHBIX JTOCTUKEHUH.

IIpoueHT pe3yJIbTATUBHOCTH KauvecTBeHHAasi 0O1leHKA YPOBHSI MOJATOTOBKH
(mpaBHJILHBIX OTBETOB) bana OTrmerka BepOanbHblii aHas0r
120 +~ 140 14 5 OTJINYHO

112 +119 12 4 XOpOoIIO

98 + 106 7-8 3 yJIOBJICTBOPUTEIHLHO
Menee 70 6 2 HEYJI0BJIETBOPUTEIIBHO

3. 3anonunTh Ta0aNNny «Kiaccugukanus AMCNEPCHBIX CHCTEM»

JAucnepcHas cpena JAucnepcuas ¢asza IIpumepnl
I'a3
Kunkocts
TBepnoe BelecTso
JTaJIOH OTBeTa
JAucnepcuas cpeaa Aucnepcuas gasa IIpumepsl

Ta3

JKUJTKOCTH

Tyman, A3po3onu,

TBCPAOC BCUICCTBO

[Ibu1b, ABIM, CMOT, TBEPABIE
a’pO30JIU

KuagkocTsb

ra3s

[Iuny4yne HaUTKH

JKUIKOCTH

DOMyIbcus, TeNu, NacThl, Tumda,
JKEJIYJOUYHBIA COK, CONEPKUMOE
KJICTKHU( [UTOIIa3Ma)




TBEPJI0€ BEIIECTBO 3054, Te€nu, TMAacThl, PEYHOU
TECOK, UJI

TBepaoe BelecTBo ra3 IlouBa, TeKCTHIBHBIC TKaHH,
KUPIHWYY, KEPAMHKA, ITOPUCTHII
II0KOJIa]], HOPOLIKH

JKUIKOCTh Memununckue "
KOCMETHYECKHE cpeacTBa
(momMaza, Tyunp)

TBEPJI0€ BEILIECTBO l'opable  mopoabl, UBETHBIE

CTEKJIA, CIUIABLI

Tema: DileKTpoJIMTHYECKAS TUCCOLMALHS.

@DpoHTAJbHBII NUCbMEHHBIH 0ONPOC

1. YUto Takoe AJIEeKTPOTUTHYECKAS JUCCOIHAITUS?

2.Ha xakue rpynnsl et 3JI€KTPOJIUTHI IO CTETIEH! TUCCOLALUU?

3. YTo Takoe CTEeNneHb JUCCOLUAUN?

4. laiiTe onpe/iesieHHe NOHATUSAM KHCJIO0Ta C TOYKU 3PEHUS SJIEKTPOIUTHUECKON HUCCOLUAINN
5. JlaiiTe onpenenenye NOHATHIO OCHOBAHUE C TOYKH 3PEHUS JIEKTPOJIUTUYECKON
JMCCOLIMALIUU

6. Jlaiite onpezaeneHue MOHATUIO COJIb C TOYKU 3PEHUSI SJIEKTPOIUTUYECKON JUCCOLUAUU

7 Kakyto poJib UrparoT HOJISIPHBIE MOJIEKYJIbI IIPU IUCCOLUAIIMH BEIIECTB

8.UTo sBII€TCA NPUUMHON IEKTPUUECKOM MPOBOAMMOCTH PACTBOPOB JIEKTPOJIUTOB

9.Ilox neficTBUEM 3JIEKTPUYECKOTO TOKA K KAKOMY MOJIIOCY JBMXKYTCS OTPHUIATEIbHbBIE HOHBI U
MOJIO’KUTEIbHBIE HOHBI

10. JlafiTe onpeneneHre NOHITHIO HOHBI

I9TAJIOH OTBETOB

Homep OTtBeTnl 0aJL1bI

3aJaHus

1 IIpornecc pacraja 3JIEeKTPOIUTa Ha HOHbI 1

2 CunbHble U cnabble 2JIeKTpoIUThL. BemiecTBa , KOTOpbIE TPOBOJASAT 1
JIEKTPUYECKUI TOK, HA3bIBAIOTCSI DJIEKTPOIIMTAMU

3 CreneHp AMCCOLMAIMM — 3TO OTHOILIEHHE YMCIa YacTHUI] pacnasiecs Ha | 1
MOHBI K 00LIIEMY YHCITy PAaCTBOPEHHBIX YaCTHI]

4 Kucnoramu Ha3bIBaIOT AJIEKTPOJIUTEL, KOTOPBIE IPU JUCCOLUALIUU 1
00pa3yroT KaTHOHBI BOJOPOJIa M1 AHHOHBI KMCIIOTHOTO OCTaTKa

5 OCHOBaHMSIMM Ha3bIBAIOT AIEKTPOJIUTHI, KOTOPBIE IPH JUCCOLUALIUN 1
00pa3yloT KaTHOHbI MeTaJlJla 1 aHMOHBI THIPOKCOTPYII

6 ConsiMu Ha3bIBAIOT JEKTPOIUTHI, KOTOPBIE MPH TUCCOLHALINN 00pa3yIOT 1
KaTHMOHBI METAJJIa 1 AaHUOHBI KUCJIOTHOTO OCTATKa

7 Mexy nOHaMU DJIEKTPOIIUT B UIUIIOJISIMH BOJBI BOZHUKAIOT CUJIBI 1
NpUTSDKEHUs. B pesysnbTaTe cBSI3b MEXy HOHAMH OCIa0eBaeT, u
IIPOUCXOIUT MEPEXOJ] HOHOB U3 KPUCTAIIIIOB B PACTBOP

8 [IpuunHOil sIBNIsSIETCS THAPOTALUS, TO €CTh B3aUMOJICHCTBHE 3eKTpoiauTa ¢ | 1
MOJIEKYJIAMH BOJIbI M Pa3pblB XUMUYECKON CBS3H

9 OTtpunarenbHbIE HOHBI IBUXKYTCS K MTOJIOKUTEIBHOMY IOJIIOCY, a 1
IOJIO’KUTEIIbHBIE HOHBI K OTPUILIATEILHOMY IIOJIIOCY

10 HoHBI 3TO MOJOKUTEIBHO W OTPULATENIBHO 3apsyKEHHBIE YACTULIBL, B 1
KOTOpBIE IPEBPAIIAIOTCSL ATOMBI B PE3YJIBTATE OTAAYN WIH




| | nprcoeaMHEHNS JTEKTPOHOB |

Kpurepun oumeHkM Npu NHCBMEHHOM Ompoce OO0Oy4YalIIHUXCA M0 Y4eOHOU

AUCUUIIINHE

Hcxons u3 mocTaBIeHHOM ey 00ydJaroImuxcsi, HOOXO0IUMO YIUTHIBATh:
— TpPaBUIBHOCTh U OCO3HAHHOCTb W3JIOKEHHUS COJICPIKAaHUS, MOJHOTY PACKPHITHS MOHSATHH,
TOYHOCTb YHOTPEOJICHUS HAyYHBIX TEPMUHOB;
— CTeneHb CPOPMHUPOBAHHOCTH MHTEIJICKTYAIBHBIX M 00IIey4eOHBIX YMEHUH;

— CaMOCTOATCIBbHOCTb OTBETA,

—TPaMOTHOCTb 1 JIOTHYCCKYIO MMOCJICIOBATCIIbLHOCTL OTBCTA.

Ouenka

Kpumepuu

5 KOTIUYHO»»

HOJIHO PAcKpBITO COAEPKAHNE MaTepHaga B o0beme
IPOTrpaMMBbl U y9eOHHKA;

YeTKO ¥ TMPAaBHIBHO JaHBl OINPENEICHUS M PACKPBITO
COlep)KaHWE TIOHSTUH; BEPHO HCIOJIb30BAaHBl HAyYHBIC
TEPMUHBL;

IUISL JTOKa3aTesIbCTBA HCIIOJIb30BAHBI PA3IMYHBIC yMEHHS,
BBIBOJIbI 3 HAOJFOICHH U OIBITOB;

OTBET CaMOCTOSITENHBIH, YICTIOJIb30BaHbI paHnee
pHOOpETEHHBIC 3HAHMS.

4 «XOPOIIOY

PaCKpBITO OCHOBHOE COJIEpKaHUE MaTepuaa;

B OCHOBHOM HpaBWJIIBHO AdaHbI OIPCACICHHA HOHITUI U
WCII0JIb30BaHbl HAYYHbIE TEPMHHBI;

OTBET CaMOCTOSTCIIbHBIM;

onpeeICHUs MMOHATUH HETIOIHEIC, JOMYIIEHbI
HE3HAYUTEIIbHBIE  HAPYIICHUS MOCJIeIOBATEIbHOCTH
W3II0KEHUs, HEOONbIINe HETOYHOCTH MPH HCIOIb30BAaHUU
HAay4YHBIX TCPMHHOB HJIM B BBIBOJAX U 0606HI€HI/I$IX nu3
HaOJIIOACHUI U OIBITOB.

3 | «yIOBIETBOPUTEIHHOY

YCBOCHO OCHOBHOE CO/Iep’KaHME y4eOHOTo MaTepHaia, HO
U3JI0KEHO ()parMEeHTapHO, HE BCEr/Ia MOCIe0BaTENBHO;
OTIpeJIeIIeHUS! TIOHATHI HeTOCTaTOYHO YETKHE;

HE HCIOJb30BaHbl B KAayeCTBE JI0KAa3aTeJIbCTBA BBIBOJABI U
00001eHNsT U3 HAOMIOACHUW U ONBITOB WM JONYILIEHBI
OLIMOKH MIPU UX U3JT0XKEHUY;

JOMYIICHBl OIMMOKM W HETOYHOCTH B HCIOJIH30BAHUU
Hay4YHOH TEPMHUHOJIOTUH, OTIPE/IETICHUHU TTOHSITHH.

2 «HEYOOBJCTBOPUTECIBHO

OCHOBHOE COJZIep’KaHNe yUeOHOIr0 MaTepuana He pacKphITo;
HE JlaHbl OTBEThl HA BCIIOMOTaTENbHBIE  BOIIPOCHI
IIpernoiaBaTels;

JIONYyIIeHbI TpyOble OMMOKU B ONpe/IeIeHU MOHATHH, pU
MCIIOJI30BAHUH TEPMUHOJIOTHH.

3a HpaBI/IJ'IBHHﬁ OTBCT Ha BOIIPOCHI BBICTABJIACTCA MOJIOKHUTCIIbHAA OLICHKA -1 Gam. HpI/I 70 % u
Oonee IMPpaBHUJIBHBEIX OTBETOB TCECTOBOC 3aJaHUC CYUHUTACTCA BBIITOJTHCHHBIM. ZIJ'ISI OLICHKH
06pa3OBaTeJ'IBHBIX JOCTHKEHUI 06yqalonmxc51 MNPpUMCHACTCA YHHBCPCAJIbHAsA IIKaJla OLCHKU

00pa3oBaTeNbHBIX TOCTHKEHUH.

IIpoueHT pe3yIbTATUBHOCTH

KauecTBennasn OICHKA YPOBHA MOATOTOBKHA

(mpaBHJILHBIX OTBETOB) bana OTmerka BepOanbHblii aHas10r
90 + 100 10 5 OTIINYHO

80 +~ 89 9 4 XOPOIIIO

70+ 79 7-8 3 YJIOBJIETBOPUTEIHHO




| Menee 70 | 6 | 2 | Hey/IOBIETBOPHTENHHO

Tema: OBLIASA U HEOPTAHUYECKASA XUMUSA

DpoHTAIbHBIN NUCbMEHHBIH 0NPOC

1./laliTe onpeneneHue NOHATUS OKCUIBI?

2.Ha kakue rpynmsl JesaT OKCUIbl U KaK OHU 00pa30BaHb1?

3. MaiiTe onpejeneHue mOHATHS KuciaoTa?

4. JlaiiTe onpenesaeHne NOHATUS KUCIIOTa C TOYKU 3PEHUSI SJIEKTPOIIMTUUECKON JUCCOauu?

5. Ha kakue rpynmsl 1easT KUCIOThI?

6. Ucxons W3 pa3nuyHbIX MPU3HAKOB KilaccH(UKAIMKM KUCIOT AAlTe MOJHYI0 XapaKTePUCTHKY
A30THOM M CEPHOU KHCIIOTE.

7. [aiite onpeneneHre NOHATUSI OCHOBaHUE?

8. JlaiiTe onpenenaeHue MOHATUS OCHOBAHUE C TOUKH 3PEHUS AJIEKTPOJIUTHUECKON AUCCOLUAIN?
9. Ha xakue rpymnbl AeJsST OCHOBaHUS?

10. JlaiiTe onpeneneHue MOHATHS CONb?

11. JlaiiTe onpeneneHue MOHATHS COJIb C TOUKH 3PEHUS IIEKTPOIUTHUECKON AUCCOIAIN?
12.Kakoe 3HaueHHre NMEeT NPEeBpallleHNe KUCIIBIX COJIEH B CPEeIHUE JIs )KU3HU YEI0BEKa.

9TAJIOH OTBETOB

Homep OtBeTbI 0aJIbI

3aJJaHuA

1 OkcH — 3TO CIIOKHOE BEIICCTBO, COCTOSIINE U3 2-X XHMUUECKHX 1
AJIEMEHTOB, OJTUH U3 KOTOPBIX KHCIOPOJ] CO CTEIICHBIO OKUCIICHUS -2

2 Oxcuapl ACIAT Ha 2 TPYIIIBL: COICO0pa3yomue u 1
HeconeoOpa3zyomue. Coneobpasyromiye IeiaT Ha 3 TPYIIbL.
Oxkcuipl, 00pa30BaHHBIE AaTOMOM HEMETAJIa M KUCJIOPOJAOM
HA3BIBAIOT KUCTOTHBIM. OKCHIBI, 00pa3oBaHHbIE aM(OTEPHBIM
aTOMOM Me€TaJula U KUCIOPOJIOM Ha3bIBalOT aM(oTepHbIM. OKCHIBI,
o0pa3oBaHHBIC aTOMOM METajlla U KUCIOPOJOM Ha3bIBalOT OCHOBHBIM

3 Kucnote! — 3T0 crnoskHbIe BEIIECTBA, MOJIEKYJIBI KOTOPBIX cocTosT U3 | 1
aTOMOB BOJIOPOJIa M KUCJIOTHOTO OCTaTKa

4 Kucnoramu Ha3bpIBatOT 3JIEKTPOTUTHI, KOTOPHIE TIPH TUCCOIUAIINN 1
00pa3yroT KaTHBOJIOPO/Ia U aHMOHBI KUCIIOTHOTO OCTAaTKa

5 Kucnots! knaccuduxarusi. 1
1. ITo HANMMUMIO KUCTOPOJIa: KUCITOPOIOCOAEPKAIIIHE,
OE3KUCIOPOIHBIE
2.110 OCHOBHOCTH : OJTHOOCHOBHBIE, IByXOCHOBHBIE, TPEXOCHOBHBIE
3.PacTBOpHMOCTB: paCTBOPUMBIE, HEPACTBOPHUMBIE
4.JlerydecTb: JIeTy4He, HEJIETy4ne
5.CTeneHsp ANeKTPOTUTHIECKON Trcconnanun: cribHbie. Cnadbie
6.CTaOMIIBHOCTD: CTA0OUIIbHBIE M HECTAOUIbLHEIC

6 XapaKkTepUCTUKA CEPHON U a30THON KHUCIIOTBI 1

7 OcHoOBaHME- 3TO CIIOKHEIC BEIIECTBA , COCTOSIINE U3 HOHOB 1
METAJUIOB U CBSI3aHHBIX C HUMM THAPOKCHJI-HOHOB

8 OcHOBaHUSIMH HA3bIBAIOT JIEKTPOJIUTHI, KOTOPBIC MPU Jucconuanuu | 1
00pa3yroT KaTHOHBI METaJlJIa U AHHOHBI THAPOKCOTPYIIT

9 PacTtBopuMEBIE 1 HEPACTBOPUMBIE 1

10 Conm- 3TO CI0KHBIC BEIIECTBA , COCTOSIINE U3 HOHOB METAJIJIOB U
KHCJIOTHOTO OCTaTKa

11 ConsiMu Ha3bIBAIOT AJIEKTPOIUTHI, KOTOPHIE TPU AUCCOLUALINU 1
00pa3yroT KaTHOHBI METaJIa U AHUOHBI KUCJIOTHOT'O OCTaTKa

12 [IpeBparieHne KUCIbIX COJICH B CPEHUE UCTIONIB3YIOT TP BHITICYKE




xJ1e0a, U3rOTOBJICHUH KOHIAUTEPCKUX M3IEIHMA, IPOU3BOJICTBE
0€3aJIKOrOJIbHBIX HAIIUTKOB.

Kpurepun omeHkn mnpH NHCBMEHHOM OmNpoce OOy4YalIIUXCHA IO y4eOHOM

JUCLHUILINHE

Hcxons n3 moCcTaBIeHHOH 1ea 00yJaromuxcsi, HEOOX0AUMO yUUTHIBATh:
— IPaBUIBHOCTb U OCO3HAHHOCTb W3JIOKEHUS COJIEp)KaHUs, IOJHOTY PAcCKpPbITHS IMOHSATHUM,
TOYHOCTh YHOTPEOJICHUS] HAYYHBIX TEPMUHOB;
— CTeneHb CPOPMHUPOBAHHOCTH UHTEIJIEKTYAIbHBIX U 00LCYy4eOHbIX YMEHUH;

— CaMOCTOATCIBHOCTDb OTBCTA,

—TPaMOTHOCTD 1 JIOTHYCCKYIO ITOCJICAO0BATCIILHOCTE OTBCTA.

Ouenka

Kpumepuu

5 «OTJIHYHO»»

IIOJIHO PACKPBITO COJEpPKAHNE MaTepuana B o0beMe
IIPOrpaMMbl U yUeOHUKA;

YeTKO M NPaBWIbHO JaHbl ONPEACICHUS U PaCKPITO
COJIep’)KaHUE TMOHATHM; BEPHO MCIOJIb30BaHbl HayuyHbIE
TE€PMUHBI;

JUISL JTOKA3aTelbCTBa HKCIIOJIb30BAHBI PA3IMYHbIE YMEHUS,
BBIBOIbI M3 HAOJIIOJICHUH U OIIBITOB;

OTBET CaMOCTOSITENIbHBIH, HCII0JIb30BaHBI paHee
nproOpeTEeHHbIE 3HAHHUS.

4 «XOPOLIOY»

PacKpBITO OCHOBHOE COJIEpIKAaHUE MaTepHalia;
B OCHOBHOM IIPaBHJIbHO JaHbl OIPEICICHHUS IOHATHH M
HUCITIOJIB30BAHBI Hay‘IHI)IG TepMI/IHI)I;

OTBET CAMOCTOSITENbHBIN;

OHpCI[CJ'ICHI/Iﬂ HOHSITI/II\/’I HCEIIOJIHBIC, )IOHyHIeHI)I
HE3HAYUTENbHbIE  HaPYIICHUS MOCJIEIOBATEIbHOCTH
HU3JI0KECHUA, H€6OJ'II>HII/I€ HCTOYHOCTHU HpI/I HNUCITOJIb30BaAaHUHN
HAyYHBIX TEPMUHOB WJIM B BBIBOJAX W OOOOMICHUSX W3
HaOJIFOEHUI U OIIBITOB.

3 «YHAOBJICTBOPUTCIIBHO»

YCBOEHO OCHOBHOE COflepKaHHe y4eOHOro MaTepuana, HO
U3JI0’KEHO ()parMEeHTapHO, HE BCET/ia MOCIIEI0BaTENIbHO;
ONIPEAEIECHUS IOHATUN HETOCTATOYHO YETKHUE;

HE MCIIOJb30BaHbl B KAa4E€CTBE JOKA3aTEbCTBA BBIBOABLI U
000011eHNsT W3 HAOMIOAEHUNH W OMBITOB WM JOMYIIEHBI
OIMOKY TPU UX U3TIOKECHHH;

JOTYIIEHb OMMOKM W HETOYHOCTH B UCIHOJIb30BAaHUU
HAayYHOW TEPMUHOJIOTHH, ONPEICTICHUN TOHSATHI.

2 «HCYOOBJICTBOPUTCIBLHO»

OCHOBHOE COJIepKaHHe Y4eOHOT0 MaTepuala He PacKphITO;
HE€ JlaHbl OTBETHl Ha BCIIOMOTaTEIbHBIE  BOMPOCHI
MPEINOJaBaTes;

JIOTYIIEHbI TPYObI€ OMMOKH B ONPEICICHUH MOHATUH, TIPU
WCII0JIb30BAHUHU TEPMUHOJIOTHH.

MPaBUJILHBIN OTBET Ha BOMPOCHI BHICTABIISETCS MOJOKUTENbHAs oneHka -1 6amr Ilpu 70 % u
Oonee TpPaBUIBHBIX OTBETOB TECTOBOE 3aJaHME CUMTACTCS BBIMONHEHHBIM. /[l OIEeHKH
00pa3oBaTeNbHBIX JAOCTHIKEHUNH OOYyJaloIUXCs MPUMEHSIETCS YHMBEpCAJIbHAs IKajga OICHKHU

06pa3OBaTCJ'IBHBIX JOCTIDKCHHI.

IIpoueHT pe3yIbTATUBHOCTH
(mpaBUJIBLHBIX OTBETOB)

KauyecTBeHHasl O1LICHKA YPOBHS MOATOTOBKH
baua OtMmerka BepOanbHblii aHAJIOT

110 + 120

12 5 OTJINYHO

96 + 100

10 4 XOpOIIO




w

84 + 87 7-8 YIOBJIETBOPUTEITHHO

MmeHee 70 6 2 HEYJOBJIETBOPUTEIHLHO

Tecr: OBIIAA U HEOPTAHUYECKASA XUMUSA
(Kaaccudukanuss HEOPraHNYECKUX COeTHHEHUIH)
Bapuanr 1.
1.AmdoTepHbIe OKCHIBI HAXOAATCS B PALY
a) Ca0, Na20, CO2
0) P205, MgO
BZnO, SnO AI203 r) Fe203, NO2 SO3
2. B kaxoii cxeme MOXHO OCYIIECTBUTD ITPEBPALLEHUE C TIOMOLIBIO COJITHOM U CEPHOM KUCIOTHI?
a) MgO -->MgCI2 --> Mg(OH)2
6) ZnClI2 -->Zn --> ZnS0O4
B) CaSO4 --> Ca(OH)2 -->CaCl2
r) Ba(OH)2 --> BaCl2 --> BaSO4
3. T'uapocynbdaty aqroMUHUS COOTBETCTBYET hopMyIa:
a) AIOHSO3 6) AIOHSO4 B) AI(HS)3 r) AI(HSO4)3
4. K miesioyam OTHOCSTCS BCE BEIIECTBA, PACIIONIOKEHHBIE B PSIY:
a) Ba(OH)2, KOH, NaOH 6) NaOH, Mg(OH)2, AI(OH)3
B) Fe(OH)3, KOH, Cu(OH)2 r) Ca(OH)2, Zn(OH)2, LiOH
5. B pacTBOpe Kakoro BemecTBa METUIOPAHK OKPAIIUBACTCS B KPACHBIHN 1IBET:
a) NaOH, 6) K2CO3, B) H2504, r) HNO3
6. Tpu cusbHbBIE KUCIOTHI HAXOISATCS BPALY:
a) H2S04, H3PO4, H2S 6) HI, H2SO3, HNO2
B)HCI, HNO3, H2SO4 r) H2CO3, H2Si03, HBr
7. KucnoTHble OKCUABI HAXOATCS B PALY:
a) CaO, Na20, Al203
6) ZnO, Fe203, K20
B) Ti03, MgO, Na20 r) CO2, P205, SO3
8. VKaxkuTe peakiui KOTOPbIE MOTYT OBITh MPAKTUYECKU OCYIIECTBUMBI. 3aKOHUUTE YPaBHEHUS
peaKuuii.
a) CaCl2 + AI(NO3)3 =
6) Na3PO4 + CuCI2 =
B) KOH + Na2SO4 =r) Mg(OH)2 + HCI =
9. Ilpusenensr hopmyiast okcuao: 1) CO2 2) NO 3) MgO 4) Al20s3
Ykaxure:
OCHOBHOI OKCHI
KHUCJIOTHBIN OKCHUJ
amM(OTepHBIN OKCUT
10. B kakoil cxeme MOXHO OCYLIECTBUTH IPEBPAILEHUS C IOMOILBIO BOJBI U @30THOM KUCIIOTBI:
a) Na20 —> NaOH—>NaNO3
6) NaNO3 —> Na -- > NaOH
B) NaOH -->NaNO3 --> Na
r) Na— NaOH -->

I9TAJIOH OTBETOB
Homep OTtBer banabl
3ajaHus
1 B 1
2 r 1
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CO2 KHCIOTHBII OKCHJL
NO KHCIIOTHBII OKCHU]T

o MgO ocHoBHO# OKCH]T !
Al;0O3 amboTepHbIi OKCHT
10 a 1

3a mpaBUIBHBINA OTBET Ha BOIIPOCHI BBICTABIISIETCS MOJIOKUTENbHAs olleHKa -1 6amt. [Tpu 70 % u
Oosiee TPaBHIBHBIX OTBETOB TECTOBOE 3a/JaHME CUMTACTCS BBINOJIHEHHBIM. [l OLEHKH
00pa30BaTeNbHBIX JTOCTHKECHUN OOYYaromUXCcs MPUMEHSETCS YHHUBEpCAJbHAs IIKajda OICHKH

06paSOBaTeJ'IBHBIX JOCTHIKECHMH.

IIpoueHT pe3yTbTATUBHOCTH KauecTBeHHAas1 OLIEHKA YPOBHSI MOATOTOBKH
(mpaBHJILHBIX OTBETOB) bana OTmeTKa Bep0OaJsibHbIi aHAJIOT
110+ 120 12 5 OTJIMIHO

96 + 100 10 4 XOPOIIIO

84 + 87 7-8 3 yJIOBJIETBOPUTEIHHO
menee 70 6 2 HEYIOBJICTBOPUTEIHHO

Tecr: OBIIAS U HEOPTAHUYECKAS XUMUSA
(Knaccupukanusi HEOPraHUYeCKUX COeTMHEHUI H UX CBOHCTBA)

Bapmuanr 2.

1.®opMyibl TOJIBKO aM(OTEPHBIX OKCUAOB BXOJAT B Hapy:

A) FeO, ZnO

b) Cr203, CrO3
B) Na20, P205
I') BeO, A1203

2. q)OpMy.TIBI TOJILKO OCHOBAaHUI BXOISAT B napy:

A) Cu(OH)2 AI(OH)3
B) NaOH Mg(OH)2
B) Zn(OH)2 KOH

I') H2SO4 LiOH

3. ®opMyIIbl TOJIBKO KACIOT BXOJAT B IApy:

A) HCI H2S04

B) Na2 SO4 H2S04
B) Cu(OH)2 HNO3
T) Zn(NO3)3 HNO3

4, CDOpMy.TIBI OCHOBAaHMHs, KUCJIOTHBI, COJIM U KUCIIOTHOT'O OKCHJIa BXOIAT B I'PYIIITY:

A) CuO Zn(OH)2 AICI3 K2S27
B) SO2 H2S04 NaCl CuO

B) Mg(OH)2 HCI NaNO3 SO3
I') Zn(OH)2 P205 NaCl HCI

5. HauGonpmuM cXoAcTBOM (U3MUECKUX M XUMHUYECKHX CBOMCTB 00Ja7al0T TMpPOCTHIE

BEIICCTBA,

06p330BaHHBIe XUMHUYCCKUMH IJICMCHTaAMU .

A)LiuS
b) Cau Zn



B)Fu Cl
') Nawu Cl
6. Xapaxktep okcu0B B psiy P205- SiO2 - Al203 -MgO usmensiercs:
A) OT OCHOBHOTO K KHCJIOTHOMY
B) oT KMCIIOTHOrO K OCHOBHOMY
B) oT ocHOBHOTO K amdoTepHOMY
I') ot am(poTepHOTrO K KUCIOTHOMY
7. B renernueckoMm psaay Li a Li20 a X aLiCl BemectBo X umeer hopmyiy
A) Li
b) LiOH
B) HCI
') NaCl
8. B renernyeckom psaay S aX a H2SO4a Na2 SO3 -aX BemectBo X umeet hopmyiny
A) SO3
b) H20
B) SO2
NS
9. B 01HY CTa1r0 MO’KHO OCYIIIECTBUTH MPEBPAIICHUS
A) Fe a Fe(OH)2
b) BaO a Ba(OH)2
B) Fe203 a Fe(OH)3
') NaOH a Na20
10. ®opmynbl BEIIECTB , PEarupyrOLINe ¢ CEPHON KUCIOTOM BXOJAT B IPYIIILY:
A) Cu, CuO, NaOH,
b) Ag, KOH, MgO,
B) Ba(OH)2, SO3, Mg
I') Mg, CuO, BaCl2
9TAJIOH OTBETOB

Homep OTtBer banibl
3ajaHus
1
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3a mpaBWIbHBIA OTBET HA BOMPOCHI BBICTABIISICTCS TIOJIOKHUTENIbHAS olleHKa -1 6amwt. [Tpu 70 % u
Oosee MpaBUIIHHBIX OTBETOB TECTOBOE 33JJaHUE CUUTACTCS BBHITTOIHEHHBIM. J{J1s1 OIIEHKHU
00pa3oBaTeNbHBIX JTOCTHKEHUN 00YJIArOITUXCS IPUMEHSIETCSl YHUBEPCAIbHAS IIIKaIa OIEHKH
00pa30BaTEeNbHBIX JOCTHKCHHM.

TpoueHT pe3yibTATHBHOCTH KauecTBeHHAsl OIEHKA YPOBHS NOATOTOBKH
(MpaBHJILHLIX OTBETOB) Baja OTmeTKa Bep6asibHblii anajior
90 + 100 10 5 OTIIUYHO

80 +~ 89 9 4 XOPOIIIO




70 =79 7-8 3 YIOBJIETBOPUTEIHHO

menHee 70 6 2 HEYJIOBJICTBOPUTEIHHO

Bapuanr 3

1.Eciin XuMHuecKoMy 3J1€MEHTY COOTBETCTBYET CXeMa paclpe/ieeHus JIEKTPOHOB B aTOME
2,8,5, TO BBICIINI OKCHJ U JIETy4€ee BOJIOPOTHOE COSAMHEHUE UMEET (POPMYIIBI:

a) 902, OH46) D03, H2D B) 50, DH2 1) 5205 OH3

2. VI3 mepeuncieHHbIX METAJIJIOB CaMbIM JIETKOIUIABKUM SIBJISICTCS

a) Mesib 0) PTYTh B) OJIOBO T') HATPH.

3. Jlns BEmeCcTB ¢ METANIMYECKON KPUCTAIIIMYECKON PEIETKON HEXapaKTEpHbIM CBOMCTBOM
ABIISIETCA

a) HU3Kas TeMIlepaTypa KUIeHus 0) XpynkocTb

B) TEIUIOIPOBOJHOCTb I') IUIACTUYHOCTh

4. Hanbonee cuibHOM KUCIOTOM SBISIETCS

a) KpeMHUeBas 0) cepHas

B) opTodocdopHas T) XJIopHas

5. HauMeHee akTUBHBIE METaJIbl BOCCTAHABJIMBAIOT KOHLIEHTPUPOBAHHYIO @30THYIO KHCIIOTY 110
a) okcupa azota (I) 6) ammuaka

B) a3oTa I') okcuja azota (IV)

6. AMdoTepHOCTh THAPOKCH/IA ATTFOMUHHS IPOSIBISCTCS B TOM, YTO OH

a) B3aMMOJICHCTBYET C PacCTBOpaMH LIeJI0Ueii

0) py NPOKAIIMBAaHUH MTPEBPAIIACTCS B aM(POTEPHBIA OKCH]T

B) B3aMMOJECHUCTBYET C paCTBOPAaMH KUCIIOT U IIeJI0ueit

I') B3aUMOJICHCTBYET C pacTBOPaMU KUCIIOT

7. IlposiBeHrEe BOCCTAHOBUTENBHBIX CBOMCTB CEPOBOIOPO/IA CBSI3aHO C TEM, YTO cepa
a) 2JIEMEHT 6 TpymIbl 6) MOXKET MOBBICUTH CTETICHb OKUCIICHUS

B) 00pa3yeT KUCIIOTHbIE OKCH/IbI) SJIEMEHT TPEThEero Mepruoia

8. Huciio ruipoKCUI0B CPeIN MEPEUNCICHHbBIX BELIECTB

HNO3, Ba(OH)2, Na2CO3, H2SO4, SO3, NaOH, KBr, H.CO3

A)206)3B)4r)5

9. C Bojo#i HanboJee SHEPrUYHO MPU OOBIYHBIX YCIOBUSAX pearupyer

a) KaJnii 0) IUTUH B) KaJbIUil ) MArHUI

10. /{51 BBITECHEHUSI MEJIM U3 BOJTHOT'O PAacTBOPA €€ COJIM HElb3sl HCIOIb30BATh

a) JkeJe30 0) IIMHK B) CBUHEII T') KaJIbIUH.

Bapuanr 4

1.MeTannsl HaTpUid, XKeNne30, ypaH, aIFOMHUHHI- COOTBETCTBEHHO

a) s, p, d, f-anementsl 60) f, d, p, s-371eMEHTHI

B) s,d, f, p-aemeHThI 1) p, d, s, f-3M€eMeHTHI

2. B ®UJIKOM arperaTHOM COCTOSIHUM HAXOJUTCSA

a) iiox 6) 6GpoM B) XJIOp T) XJIOP

3. DACKTPOHBI, HAXOAIIAECS B METATUICCKIX KPUCTATMYCSCKUX PEIIeTKaX :

a) CBOOOTHO MePEeMEIAI0TCS MEXKy BCEMH HOHAMHU M aTOMaMH

0) JKeCTKO 3aKpEIUICHbI MKy BCEMU HOHAMH M aTOMaMH

B) TMIOTMAPHO 3aKPEIJICHB MEKy BCEMHU MOHAMH U aTOMaMU T) IEPEMEIIAIOTCS OT MOHA K HOHY
4. HanbGonee CHIIBHOM KUCIIOTOM SBIISIETCS

a) HCIO 6) HCIO?

B) HCIO31) HCIO4

5. HaumeHee akTHUBHBIE METAIIIBl BOCCTAHABIMBAIOT KOHIIEHTPUPOBAHHYIO CEPHYIO KUCIIOTY IO
a) BojopoJa 0) oxcuaa cepsl (IV)

B) CBOOOJIHO# CcephI ') CepOBOAOPOIA

6. Merast, 00pa3yromui OKCHABI TPEX BUIOB (OCHOBHBIN, aM()OTEPHBIN, KUCIOTHBIN) — 3TO



a) KaJIbIHiA 0) aTIOMUHUIN B) MEJb T) XpOM

7. IlposiBIEHNE OKUCIUTEIBHBIX CBOMCTB a30THOM KHUCIOTHI CBSA3aHO C TEM, YTO a30T
a) PJIEMEHT 5 TPYIIbI 0) MOXKET MOHU3UThH CTETICHb OKUCIICHUS

B) 00pa3yeT KUCIOTHBIM OKCUIBI ') SJIEMEHT BTOPOTO MepHoia

8. Hucno ruIpoKCUI0B CPE NEPEUNCICHHBIX BEIIECTB

H2S03s, Ca(OH)2, FeSO4, Zn(OH)2, SO2, KOH, NaCl, H3PO4
A)56)4B)31)2

9. Jlnst BBITECHEHUSI MEIM U3 BOJHOTO PacTBOpA €€ COJIM HEJb3s UCIOIb30BaTh
a) JKeJe30 0) LIMHK B) CBUHEII T') KaJIbIUH.

10. C Bomoit HanboJIee I HEPrUIHO MPU OOBIYHBIX YCIOBHUSAX PEarupyer

a) Kajaui 0) TUTUH B) KaJbIUi T') MarHui

9TAJIOH OTBETOB

Homep OTtBer baniasbl
3aJaHus Bapuant 3 Bapuanr 4

1 r B 1
2 0 0 1
3 0 a 1
4 r r 1
5 r 0 1
6 B r 1
7 0 0 1
8 r a 1
9 a r 1
10 r a 1

3a nmpaBWJIbHBIA OTBET HA BOTIPOCKHI BBICTABJISIETCS TOJIOKHUTENIbHAS olleHKa -1 6amt. [lpu 70 % u

Oojyiee TpPaBUIBHBIX OTBETOB TECTOBOE 3a/JaHME CUWUTAETCS BBINOTHEHHBIM. J[s oOIeHKH
00pa30BaTEeNbHBIX JOCTHKCHUH OOYJArOIIMXCS MPUMEHSCTCS YHHBEpCajdbHas IIKaJia OICHKU
00pa30BaTeNbHBIX JOCTHKCHHI.

IIpoueHT pe3yJbTaTHBHOCTH KauecTBeHHasi OLleHKA YPOBHS MOATOTOBKH
(mpaBHJILHBIX OTBETOB) bana OTrmerka BepOanbHblii aHast0r
90 + 100 10 5 OTJINYHO

80 + 89 9 4 XOpOIIIO

70 =79 7-8 3 YIIOBJIETBOPUTEIBHO
menee 70 6 2 HEYJIOBJICTBOPUTEIHLHO

3ananue: 3anoHUTH TA0AMLY
CooTHecuTe XapaKTEPUCTUKY TUIIOB JIEKTPOJIUTOB C KJIACCAMU HEOPTaHUYECKUX
COeTMHEHNN

Kitacchl HEOpraHm4ecKkux COeTMHEHNN XapakTepruCTHKa TUIOB 3JIEKTPOJINTOB
1. Kucnotst A. DIJeKTpOaUTHl JAMCCOLUUUPYIOUIME Ha
KaTHOHBI METAJJIOB M THIPOKCUI-aHUOHBI
2. Comn b. DOnexTponmuThl IUCCOLMUPYIOIIME HA
KaTHUOHBI BOJOPOJIa U AHMOHBI KHCIOTHOTO
ocTaTka
3. OcHOBaHMA B. DOnpektponmuTsl aHCCONMUpPYIOIIME  HA
KaTHOHbl METaJUIOB U AHHMOHBI KHCIOTHOIO
ocTaTKa

CooTHecuTe KJIACC HEOPTaHUYECKUX COCIMHEHUH B COOTBETCTBUU C XHMHYECKOH (popMyIoi.

(1 6amn) .1 H2S04,2 NA203,NAOH,4HCI, 5K2504,6A12037,C02,8 K 20



OCHOBHBIH
OKCHL

KHUCIJIOTa COJIb OCHOBaHHE Kucnoruerit

OKCH/I

AmdoTtepHbIi
OKCH]T

I9TAJIOH OTBETOB

Homep OTtBer Bbanabl

3agaHus

A-3 b-1 B-2
1- xkucnora
2- cOllb
3- ocHOBaHHE
4- xucmora
5- conp
6- AMdoTepHBIi OKCHT
7- KHCIIOTHBIN OKCHUJT
8- OCHOBHBII OKCH]

©O|o|No|o|Mw|N|-
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3a mpaBWIBHBIN OTBET Ha BOMPOCHI BHICTABISETCS MOJOXKUTENbHAs oleHKa -1 -2 Gamna. [Ipu 70
% wu Ooyiee MPaBUIBHBIX OTBETOB TECTOBOC 3a/J[AHUE CUUTACTCS BBHIMOTHEHHBIM. JJI OlEHKH
00pa30oBaTeNbHbIX JOCTHKCHHN O0YJaromMXCs MPUMEHsIeTCS YHHBEpcajbHas IIKala OICHKU

00pa3oBaTeNbHBIX TOCTUKEHUH.

IIpoueHT pe3yIbTATHBHOCTH KauyecTBeHHasi OlleHKA YPOBHSI OATOTOBKH
(IpaBHJILHBIX OTBETOB) Ban OTMeTKa Bep6aabHblii anajor
90 + 100 10 5 OTJINYHO

80 + 89 9 4 XOpOIITO

70 +79 7-8 3 yJIOBJICTBOPUTEIHLHO
MmeHee 70 6 2 HEYJI0BJIETBOPUTEIIBHO

Tema: Xumuyeckune peakuuu

DpOHTAJBHBIH NUCbMEHHBIH 0OIPOC

1 . JlaiiTe onpenesieHHe MOHATHUIO XUMHAYECKAsl peaKIusl.

2. JTaiiTe onpezaeneHne CKOPOCTH XUMHUECKON peaknu. OT Kakux (pakTopoB OHa 3aBUCUT?
3.Kak xnaccuuuupyrorcst peakiiuu o 4Y1cily U COCTaBy peareHTOB U IMPOAYKTOB peakiuu?
4.JlaiTe onpeneneHNe peakuy COEUHEHNSI U PA3JIOKECHHUS.

5. OxapakTepu3ynTe NOHATHE «XUMUYECKOE PABHOBECHUE.

6. JlaliTe onpeneneHne peakiiuy 3aMelieHns U OOMeHa.

7. Kak Ha3bIBalOT peaKUH, MPOTEKAIOIINE C BBIICICHUEM TETUIOTHI?

8. Kak Ha3bIBalOT peakiuu, MPOTEKAIOIINE C MOTJIOMIEHNEM TETIOTHI?

9.Kakue peakuuu Ha3pIBatoTcsi HeoOpaTumbiMu? [IpuBennTe npuMepsl TaKUX peaklui U
HAIUIIATE UX YPABHEHUS.

10. Kakue peaknuu Ha3biBatoTcs oopaTtumbiMu? [IpuBennte npuMepsl TakKUX peakuuid u
HanuumTe ux ypaBHeHus. Chopmynupyiite npunuun Jle — [larense

9TAJIOH OTBETOB
Homep OTBeTbI 0aJLIbI
3a/1aHUA
1 XVMHYECKHe Peakui — 3TO MPOLECCHI, B pe3yIbTaTe KOTOPBIX U3 1
OJTHUX BEIECTB 00pa3yloTcs APYyrue, OTINYAIONIMECS OT HCXOTHOTO




10 COCTaBY WJIM CTPOCHHIO U CBOWCTBAM

CKopocTh XMMHUECKOH peakLiuK- 3TO U3MEHEHUE KOHIIEHTpaLUH
OJIHOTO M3 pearupyrouux BEUIECTB B €AMHULY BpeMeHU. CKOpOCTh
XUMHUYECKOHN peaKlMM 3aBUCUT OT NPUPOABI PEarupyrOIINX BELIECTB,
OT IMOBEPXHOCTH CONPUKOCHOBEHUS, OT KOHLIEHTPALINH, OT
TEMIEPATYPHI

w

PeaKHI/II/I COCAMHCHH U PA3JIOKCHUA, 3aMCIICHNS, obMeHa

Peaknus coeguHeHUs- 3TO peakiius, B pe3yiabTaTe KOTOPIX U3 IBYX U
0oJ1ee BelecTB 00pa3yercs OJIHO CJIO0XKHOE BeulecTBo. Peakius
Pa3NIoKEHUS — 3TO PEAKIUH, B PE3YJIbTaTe KOTOPHIX U3 OJHOTO
CJIOKHOT'O BellecTBa 00pa3yeTcsi HECKOJIbKO HOBBIX BEUIECTB

CocrosiHIEe XMMUYECKOTO 00paTHMOTO MPOLIecca, TP KOTOPOM
CKOPOCTbH MPSAMOI1 peakliiy paBHa CKOPOCTU OOPATHOM peakuuu
HA3bIBAIOT -XUMUYECKUM PaBHOBECHEM

Peakuus 3amerieHus - 3To peaKknus, B pE3yJIbTaTC KOTOPBIX aTOMbI
IMpOCTOro BCUICCTBA 3aMCIIAOT aTOMBI OIHOT'O M3 3JICMCHTOB B
CJIOKHOM BellecTBe. Peakius o0MeHa- 3T0 peaKknus, B pE3yJIbTaTe
KOTOPBIX 2 CIIOKHBIX BC€OICCTBA 0OMEHUBAIOTCS COCTABHEIMH YaCTSIMU

9K30TepMI/I‘IeCKI/IMI/I

o

QHHOTepMI/I“ICCKI/IMI/I

-

HeoOpaTuMpIMi Ha3bIBAIOT XUMHUYECKUE PEAKIINHN, B PE3yIbTaTE
KOTOPBIX UCXOJHBIE BEILECTBA IPAKTUYECKU IIOJHOCTBIO
IIPEBPAIIAKOTCS B KOHEUHBIE POIYKTHI

10

OOpaTuMBIMH Ha3bIBAIOT XUMHUYECKUE PEAKIIMH, KOTOPHIC TPOTEKAIOT
OJIHOBPEMEHHO B JIBYX HAIPaBJICHUAX- IPIMOM U OOpaTHOM
[Tpunnun Jle larense

Ecnu u3MeHuTh OTHO U3 YCIIOBHUH, TPU KOTOPOM CUCTEMA HAXOUTCS
B PaBHOBECHUH , TO PABHOBECUE CMECTUTCS B CTOPOHY HaIlpaBJICHUS,
KOTOPOE MPEMATCTBYET ITOMY H3MEHEHUIO

Kpurepun onmeHkn npu NHCBMEHHOM ONpoce OOy4YalIIMXCsl 10 y4eOHOH

AUCIHHUIIJINHE

Hcxons u3 mocTaBiaeHHOM IeTIH 06y‘{aIOH_II/IXC$I, HeO6XO)II/IMO YUYUTBIBATD:

— NPAaBWIBHOCTb M OCO3HAHHOCTb M3JIOKEHUS COACPIKAHUSA, MOIHOTY DPACKPBITHS TOHSTHM,

TOYHOCTh YHOTPEOJIEHUS] HAyYHBIX TEPMUHOB;

— cTeneHb CPOPMUPOBAHHOCTH MHTEIIEKTYaJIbHBIX U 00LIey4eOHbIX YMEHHIA;
— CaMOCTOSITEIbHOCTD OTBETA;

—TPaMOTHOCTb U JIOTHYECKYIO MTOCIIEI0BATEIbHOCTh OTBETA.

Ouenka Kpumepuu

5 «OTIIHIHOM)

MIpOrpaMMbl U y4eOHUKa;

MOJTHO PACKPBITO COJICPIKAHUE MaTepraia B

YeTKO M TMPaBWIbHO JaHbl ONPEAENIEHUS U PACKPBITO
COJIep’KaHUE TIOHATHUN; BEPHO HCIIOJIb30BAHBI HAY4HbIE
TE€PMUHBI;

JUIS  JIOKa3aTelbCTBa  MCIIOJIB30BAHbl  PA3JINYHBIC
YMEHHMSI, BbIBO/IbI U3 HAOIIOJEHUI U ONBITOB;

OTBET  CaMOCTOATEJIbHBIH, HCIOJB30BaHbl  paHee
PHUOOpPETEHHBIE 3HAHNUS.

«XOpoHo»

PAcCKpBITO OCHOBHOE COJIEp>KaHUE MaTepuana;
B OCHOBHOM HpaBI/IJ'H)HO JOaHBbI onpeneneHHs{ HOHHTI/II\/'I n
HCIIOJIb30BAaHBbI Hay‘-IHI:Ie TepMI/IHLI;

OTBET CaMOCTOSITEIbHBII;

onpe;[eneHI/m HOHSITI/Iﬁ HCIIOJIHBIC, I[OHYH_IGHBI




HE3HAYMTEIIbHBIE HAPYIICHHS  I[MOCIEI0BATEIbHOCTH
HU3JI0KCHUA, HG6OJIBI_HI/IG HCTOYHOCTH HpI/I
HCIIOJIb30BAHNU HAYYHBIX TEPMHHOB WM B BBIBOJAX W
0000IIeHNX U3 HAOIIOAECHNI 1 OIIBITOB.

3 | «yIOBJIETBOPHUTEIBEHO» YCBOGHO OCHOBHOE COJIep)KaHHE y4eOHOro martepuana,
HO U3JI0KEHO ¢parmenrapHo, HE BCera
MIOCIIE0BATENbHO;

oTpe/ieNiCHUs TIOHATUH HETOCTATOYHO YETKHCE,

HE UCIT0JIL30BaHbl B KAUYECTBE JI0KA3aTEIHCTBA BBIBOJIbI
A 0000mIeHNs W3 HAOMIONEHWN W OIBITOB HIH
JOITYIIEHBI OIIMOKH MPH UX H3JI0KCHHH;

JIOTYIIIEHBI OMMOKA W HETOYHOCTH B HCIIOJIb30BAHUU
HAyYHOW TEPMHHOJIOTHH, ONPEICIICHUN TTOHITHH.

2 «HEYJIOBJIETBOPUTEIHLHOY OCHOBHOE COJIep)KaHHe y4yeOHOro wmarepuaia He
PacKpbITO;
HE JIaHbl OTBEThl HA BCIOMOTATEIbHBIE BOMPOCHI
MpernoaBaTens;

JOTMYIIEHBI TPYyOble OMIMOKK B OMPEEICHUU MOHSATUH,
IIPY UCIIOJIb30BAHUN TEPMUHOJIOTHUM.

IIpoueHT pe3yIbTATHBHOCTH KauyecTBeHHasi OlleHKA YPOBHSI OATOTOBKH
(IpaBUJILHBIX OTBETOB) Ban OTMeTKa Bep6aabHblii aHaj0r
90 +~ 100 10 5 OTIIUYHO

80 +~ 89 9 4 XOPOIIIO

70 +79 7-8 3 yJIOBJICTBOPUTEIHLHO
MmeHnee 70 6 2 HEYJI0BJIETBOPUTEIIBHO

3a mpaBUJIbHBIN OTBET Ha BOIIPOCHI BHICTABIISIETCS MONIOXKUTeNbHas otleHka -1 6amn. [Tpu 70 % u
0oJiee MPaBUIIBHBIX OTBETOB TECTOBOE 33JJaHUE CUYUTACTCS BBITIOJHEHHBIM. J[J1s1 OIICHKN
00pa30BaTeNbHBIX JOCTHKEHUI 00YyJarOIIUXCs MPUMEHSETCS] YHUBEpCAbHAs KA OIICHKU
00pa3oBaTeNbHBIX JTOCTUKEHUH.

Tect mo Teme OKUCINTEILHO-BOCCTAHOBHTE/IbHbIE PeaKINH.
Bapmuanr 1.
1.K okucnuTenbHO- BOCCTAHOBUTEIbHBIM PEAKIIUSAM OTHOCUTCS:
a) CoHa + Hz = C2Hg 6) NaCl + AgNO3z = AgCII + NaNOs
B) CaO + H20 = Ca (OH)2 r) CH3OH + HCI® CH3sCl + H20.
2. Koapdunment nepen popmynoit OKUCIUTENS B YPaBHEHUH PEaKIMH ATIOMUHUSA C OpOMOM
paBeH:
a)16)28)3r)4.
3. Cymma k03 QUIIEHTOB B COKPALlIECHHOM HOHHOM YpaBHEHUH MEXIy xjopuaoMm xenesa (I1I)
U TUAPOKCHUIOM KaJlMs paBHa:
a)606)58)4r)3.
4.CoxkpaiienHoe HOHHOE ypaBHenue peakiu NHs * + OH™ = NH3 + H20
COOTBETCTBYET B3aMOJICHCTBHUIO BEIIECTB:
a) NH4sClu H2O  6) NH4Cl (p-p) u KOH (p-p)
B) NH3 u H20 r) NHsNO3 1 Mg(OH)z.
5. I'maponu3sy He moJBepraercs:
a) areTat HaTpus0) XJIOPH/I IMHKA
B) ATAHOJI T') XKUP.
6. C HanOOJIBITIEH CKOPOCTHIO P KOMHATHOM TeMIeparype OyAeT UATH pEeaKIlis MarHus C:



a) 1%-upiM pactBopoM HCl  6) 5%-ubIM pacTBopom HCI

B) 10%-ubiM pactBopoM HCI 1) 15 %-HBIM pactBOpoM HCI.

7. Xumuueckoe paBHoBecue B cucreme CsHio C4Hg + Ho — Q

B HauOOJIbIIIEH CTEIIEHH MOKHO CMECTUThH B CTOPOHY MPOAYKTOB PEAKIMH IIPH:

a) MOBBIIICHUU TEMIIEPATYPhI U TIOBBIIIICHUH JABJICHHUS,

0) MOBBILICHUH TEMIIEPATypPhl ¥ MOHUKEHUU JaBJICHNUS;

B) TIOHMKEHUH TEMIIEPATYPhI U MOBHIIICHUN TaBJICHUS;

T') IOHM)KEHUU TEMIEPaTyphl U TOHMKEHUU J1aBIICHUSI.

8. TepMoXUMHUYECKOE YPAaBHEHHE PEAKIIMH TTOJTHOTO CTOPAHUS alleTUIICHA!

2 CoH2 + 5 02=4 CO2 + 2 H20 + 2610 x/]x.

ITpu ncnonb3oBanuu 1,12 1 aneTusieHa BbIACIUTCS TEIIOTHI:

a)1305 x/Ix 6) 130,5 x/Ix B) 261 kJIxr) 65,25 /)

9.Peakmus.B pe3ysbTaTe KOTOPHIX U3 IBYX M 00Jiee BEIIECTB 00pa3yeTcs OJTHO CI0XKHOE
BEIIECTBO- 3TO peaKlus

a) pasnoxkeHusi 0) COSAMHCHMS B) 3aMEIIICHUS

10. Peakrusi, .B pe3ynbTaTe KOTOPBIX U3 OJJHOTO CIOXHOTO BEIECTBA 00Pa3yl0TCsa HECKOIbKO
MPOCTBIX- 3TO PEAKIIUS

a) pa3JIoKeHus1 0) COCAMHEHUS B) 3aMEILICHUS

Bapuanr 2.

1.K OKHCITUTETFHO- BOCCTAHOBUTEIBHBIM PEAKIIHSIM He OTHOCUTCSI:

a) CHs + 202 =CO2+ H20 6) C2Hz + 2Br2 = CoH2Brs

B) K2 O + H,0 = 2KOH r) 2KMnO4 = K2MnO4 + O2 + MnO..

2. Koaddunuent nepen popmysoli BOCCTAHOBUTENS B YPaBHEHUH PEAKIUH, CXeMa KOTOpo# S +
HNO3 =H2S04 + NO, paBen:

a)16)28)3r)4.

3. Cymma k03 GUIIUEHTOB B COKPAIIIECHHOM HOHHOM YPaBHEHUU MEXIYy KapOOHATOM KaJus 1
COJITHOM KMCJIOTOW paBHa:

a)306)4B)5T1)6.

4.CokpallleHHOe HOHHOE ypaBHeHHe peakiun Ba?" +CO3 # = BaCOg3
COOTBETCTBYET B3aUMO/ICHCTBUIO BEIIECTB:

a) BaClz (p-p) u CaCOs 06) BaClz (p-p) u K2 COs3 (p-p)

B) Ba(NO3 )2 (p-p) u CO2 1) BaSO4 u Naz COs(p-p)

5. B kakoM 13 BOJIHBIX pacTBOPOB ILEJIOYHAs Cpefa:

a) aleraTa HaTpHs 0) nutpara meau (II)

B) XJIOpUJa KaJus I) cyab(ara allOMUHUS.

6. C HauboJbIIel CKOPOCTHIO P KOMHATHON TemnepaType OyAeT UATH peaKius:
a) IIMHKA C CEPHOUN KUCIOTOM

0) Hatpus ¢ heHoIoM

B) JKelle3a C KUCIOPOJA0M

r) pactBopoB cynbdara meau (II) u rugpokcua xanus.

7. Xumnyeckoe paBHoBecue B cucteme 2 NO + O2 2 NO2+ Q

CMEIaeTcsi B CTOPOHY MPOIYKTa PEaKIUU TPH:

a) MOBBIIIEHUH TEMIEPaTypBhI;

0) MOBBITIICHUY JTABJICHUS;

B) MOHIKEHUH TEMIIEPATypHI;

T') UCIIOJIb30BAHUU KaTaJau3aTopa.

8. Ilpu BoccTaHOBJICHHH aTIOMUHUEM >kere3a u3 okcua xenesa (I1I) maccoit 100 T BeaensieTcs
476 x> TerunoTsl. TemnoBoi 3¢ ekt Takoil peakliuy paBeH:

a) 380,8 x/[»x/Moub 0) 761,6 xI>x/mMoib

B) 476 x/[x/M0b r) 328,3 k[ /MO,



9.Peakuusi.B pe3ynbTaTe KOTOPBIX U3 ABYX U 0OJiee BEIIECTB 00pa3yeTcsi OJTHO CIIOKHOE
BEIIECTBO- 3TO PEAKIIHS

a) pasnoxkeHusi 0) COCIMHCHMSI B) 3aMEIIICHUS

10.Peakuuu, mpoTeKaronye ¢ BhIACICHHEM TEIIOTHI — 3TO PEaKIIUs

a) SHIOTEepMHUYECKas 0) SK30TepMUIecKast

9TAJIOH OTBETOB

Homep OTtBer Bbanabl
3alaHus Bapmuanr 1 Bapuanr 2

1 a B 1
2 B a 1
3 0 B 1
4 0 0 1
5 B a 1
6 r r 1
7 0 bs 1
8 r 0 1
9 0 0 1
10 a 0 1

3a npaBUJIbHBIN OTBET Ha BOIIPOCHI BHICTABIISIETCS MOJIOXKUTENbHAs olleHKa -1 -2 Oaa. [lpu 70
% 1 GoJiee MPaBUIBHBIX OTBETOB TECTOBOE 33JaHHE CUUTACTCS BBINOJIHEHHBIM. /I oLleHKH
00pa30BaTeNbHBIX TOCTH)KEHUH 00YyJatOUINXCsl MPUMEHSETCS] YHUBEpCallbHAs IIKala OLEHKH
00pa30BaTEIBbHBIX JOCTH)KEHH.

IIpoueHT pe3yIbTATHBHOCTH KauyecTBeHHasi OlleHKA YPOBHSI OATOTOBKH
(IpaBUJILHBIX OTBETOB) Baan OTMeTKa Bep6aabHblii aHajaor
90 + 100 10 5 OTJINYHO

80 + 89 9 4 XOpOoIIO

70 +79 7-8 3 yJIOBJICTBOPUTEIHHO
MmeHnee 70 6 2 HEYJI0BJIETBOPUTEIIBHO

3a npaBUWIbHBIN OTBET HA BONPOCHI BBICTABIISETCS MOJI0XKUTENbHAs olleHKa -1 6amt. [Tpu
70 % u Gosiee MpaBUWIIbHBIX OTBETOB TECTOBOE 33/1aHUE CUMTAETCS BBHIIOIHEHHBIM. J{J1s1 OLIeHKH
00pa30BaTeNbHbIX JOCTHKEHUH 00Yy4aroIUXCsl MPUMEHSETCS] YHUBEpCalIbHas IIKaa OLIEHKU
00pa30BaTeNbHBIX TOCTHKEHUH.

Bapuanr 3.

1.K okucnuTenbHO- BOCCTAHOBUTEIbHBIM PEAKIIUSM OTHOCUTCS:

a) C2Ha + Ho = CoHs 6) NaCl + AgNO3 = AgClI + NaNOs

B) CaO + H20 = Ca (OH)2 r) CH3OH + HCI® CH3sCl + H20.

2. Koapdpunument nepes popmynoit OKUCIUTENS B YPaBHEHUH PEaKIMH aTIOMUHUSA C OpOMOM
paBeH:

a)16)28)3r)4.

3. Cymma k03P PUIIEHTOB B COKPALLIEHHOM HOHHOM YpaBHEHUH MEXIy XJiopuaom sxenesza (11I)
U TUAPOKCHUIOM KaJlMs paBHa:

a)606)58)4r)3.

4.CoxkpaiieHHoe HOHHOE ypaBHenue peakiu NHs * + OH™ = NH3 + H20

COOTBETCTBYET B3aMOJICHCTBHUIO BEIIECTB:

a) NH4Cl u H20 6) NH4Cl (p-p) u KOH (p-p)

B) NH3 u H20r) NH4NO3 u Mg(OH)..

5. I'maponn3y HE TOABEPraeTCs:



a) areraT HaTPUsIO) XJIOPHT ITMHKA

B) DTAHOJI T) KHUP.

6. C HanGombIeil CKOPOCTHIO MIPH KOMHATHOM Temrieparype OyieT UITH peaKiys MarHus C:
a) 1%-ubiM pactBopoM HCI 0) 5%-ubiM pactBopom HCI

B) 10%-ub1M pacTtBopoM HCIr) 15 %-nbIM pactBopom HCI.

7. Xumudeckoe paBHoBecue B cucteme C4Hio C4Hg + Ho — Q

B HauOOJIBIIIECH CTETIEHU MOKHO CMECTUTh B CTOPOHY MPOJYKTOB PEAKIIMH TPHU:
a) MOBBIIICHUU TEMIIEPATyPhl U TOBBIIICHUH JaBJICHMUS,

0) MOBBIIIICHUH TEMIIEPATYPhI ¥ IOHWKCHUU JABJICHUS,

B) MIOHMKEHUH TEMIIEPATypPhl U MOBBIIICHUHN AaBIICHUS;

T') MOHM)KCHUU TEMIIEPATyPhl U IOHIKEHUU JIaBIICHUSI.

8. TepmoxuMuyeckoe ypaBHEHUE PEeaKIMU [TOJIHOTO CTOPaHUs alleTUIICHA!
2CH2+502=4C0O2+ 2 H20 + 2610 x[Ix.

IIpu ucnonp3oBanuu 1,12 i1 aneruneHa BbIIEIUTCS TEIJIOTHI:

a)1305 xIx 6) 130,5 x/Ix B) 261 k/Ix 1) 65,25 kJx

9. Xumunueckoe paBaosecue B cucreme 2 NO + O2 2 NO2+ Q

CMEILAETCsl B CTOPOHY MPOAYKTA PEAKLIUU IIPH:

a) MOBBIIICHUU TEMIIEPaTypPhl;

0) MOBBIIIICHUY JABJICHUS;

B) MOHMKEHUH TEMIIEPATYPHI;

T') UCII0JIb30BAHUU KaTaJau3aTopa.

10. ITpu BocCTaHOBIICHUH alFOMUHHEM jkelle3a u3 okcuna xenesa (I11I) maccoit 100 r Beimensercs
476 xJIx terutorel. TermmoBoit ekt Takol peakuu paBeH:

a) 380,8 x/[x/Monb  6) 761,6 x/[x/Mob

B) 476 x/[x/Monms 1) 328,3 kK /MOJIB.

Bapuanr 4.

1.K okuCIUTENHO- BOCCTAHOBUTEIBHBIM PEAKIUSIM He OTHOCUTCS:

a) CHs + 202 =CO2+ H20 6) CoHz + 2Br2> = CoH2Br4

B) K2 O + H,0 = 2KOH r) 2KMnO4 = K2MnOg4 + Oz + MnOa.

2. Koagpdunuent nepen popmysoil BOCCTAHOBUTENS B YPaBHEHUH PEaKIMH, cXemMa KOTopou S +
HNO3 =H2S04 + NO, pasen:

a)16)28)31)4

3. CymMa k03 (pULIMEHTOB B COKPALIEHHOM HOHHOM YpaBHEHUH MEX]ly KapOOHATOM Kalus U
COJITHOM KMCJIOTOW paBHa:

a)306)4B)5T1)6.

4.CoxpaleHHOe HOHHOE ypaBHeHHe peaknun Ba?* +CO3 2 = BaCOs
COOTBETCTBYET B3aUMO/ICHCTBUIO BEIIECTB:

a) BaCl; (p-p) u CaCO3 6) BaClz (p-p) u K2 CO3 (p-p)

B) Ba(NO3 )2 (p-p) u CO2 r) BaSO4 u Na2 CO3(p-p)

5. B xakoM W3 BOJHBIX pacTBOPOB IIEJIOYHAS Cpe/ia:

a) arerata Hatpus 0) HuTpaTta meau (II)

B) XJIOpUJa KaJlus T') cyab(dara altOMUHHUSL.

6. C HanbombIeil CKOPOCTHIO MPH KOMHATHOM TemrepaType OyAeT UATH peaKIus:
a) IIMHKA C CEPHOM KUCITIOTOM

0) HaTpus ¢ (heHOTIOM

B) JKeJIe3a C KUCIOPOAOM

r) pactBopoB cynbgata Meau (II) u rugpokcuna xKanus.

7. Xummueckoe paBHoBecue B cucteme 2 NO + O2 2 NO2+ Q

CMeIlaeTcs B CTOPOHY MPOIYKTa PEaKIUU Ipu:

a) MOBBIIIEHUH TEMIIEPaTyphI;

0) OBBIILICHUH JJABJICHUS,



B) TIOHIKEHUH TEMIIEPATYPHhI;

T') UCIIOJIb30BAHUU KaTaJu3aTopa.

8. [Ipu BoccTaHOBIICHUH aTFOMUHUEM kelie3a 3 okcua xenesa (11I) maccoit 100 r BeimensieTcs
476 xJx Ternotel. TermmoBoit 3G GeKT Takoi peaKIuu paBeH:

a) 380,8 k/{x/momnb 6) 761,6 xJ[x/MonB

B) 476 x[Ix/moub 1) 328,3 x/[x /MoIIb.

9. Xumuueckoe paBaoBecue B cucreme CsHio C4Hg + Ho — Q

B HauOOJIbIIEH CTENIEHH MOKHO CMECTUThH B CTOPOHY MPOAYKTOB PEAKIMH MIPH:
a) MOBBIIICHUU TEMIIEPATYPhI U TIOBBIIIICHUH JABJICHHUS,

0) MOBBILICHUH TEMIIEPATypPhl U MOHUKEHUH JaBJICHUS,

B) TIOHMKECHUH TEMITEPATYPHI U MOBBIIICHUHN TaBIICHUS;

T') IOHM)KEHUU TEMIEPaTyphl U TOHMKEHUH J1aBIICHUSI.

10. TepmoxumMuieckoe ypaBHEHUE PEAKIIMU [TOJIHOTO CTOPAHUS alleTUIICHA!

2 CoH2 + 5 02=4 CO2 + 2 H20 + 2610 x/]x.

ITpu ucnonb3oBanuu 1,12 1 aneruneHa BbIACIUTCS TEIUIOTHI:

a)1305 x/Ix 6) 130,5 x/Ix B) 261 kJIxr) 65,25 xJx

I9TAJIOH OTBETOB

Homep OTtBer baniasbl
3ajaHus

Bapuant 3 Bapuant 3
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3a mpaBUIBHBIN OTBET Ha BOMPOCHI BBICTABISETCS MOJOXKUTENbHAs olleHKa -1 -2 Gamna. [Ipu 70
% n Ooiee MMPpaBUJIBHBIX OTBETOB TCCTOBOC 3aJaHHUC CUWUTACTCSA BBIIIOJIHCHHBLIM. I[J'IS[ OLCHKU
00pa30BaTeNbHBIX JOCTHKEHHH OOYJaromMXCcs MPUMEHsIeTCS YHHBEpcajbHas IIKala OICHKU
00pa3oBaTeNbHBIX JTOCTHKEHUH.

IIpoueHT pe3yIbTaTHBHOCTH KauyecTBeHHasi OlleHKA YPOBHS MOATOTOBKH
(IpaBUJILHBIX OTBETOB) Baan OTMmeTKa Bep6aabHblii aHaja0r
90 + 100 10 5 OTJINYHO

80 + 89 9 4 XOpOIITO

70 +79 7-8 3 YJIOBJICTBOPUTEIHLHO
menee 70 6 2 HEYJOBJIETBOPUTEIBHO

3a mpaBWJIBHBIN OTBET Ha BOMPOCHI BBICTABIISETCS MOJIOXKUTENbHas orleHka -1 6amt. [Ipu 70 % u
0oJiee MpaBUIIHHBIX OTBETOB TECTOBOE 33JJaHUE CUUTACTCS BBITTOJIHEHHBIM. JIJTs1 OIICHKH
00pa30BaTeNbHBIX JOCTHKCHUI 00YJaIOIINXCs MPUMEHSETCS YHUBEPCAbHAS IIIKAIa OIICHKU
00pa3oBaTeNbHBIX TOCTHKEHUH.

Tema: MeTaaabl 1 HEMETAJJIBI



DpoHTANBHBINA NMCHEMEHHBI 0IIpoc

1.Kaknumu 0coOEHHOCTSIMH CTPOCHHUS OTIMYAIOT aTOMBI METAJIIIOB?

2.YT10 TaKoe 3JIEKTPOXUMUYECKHUMN psii HAITPSKEHUS] METAIOB?

3.Kakumu npaBuiamu psia HallpsDKEHUH XapaKTepU3yIOTCsl CBOMCTBA METAIIIIOB?
4.Kakue ycnoBusi HEOOXOAUMBI JIJIsl B3aUMO/ICHCTBUS METAJJIOB C PACTBOPaMH KUCIIOT?
5. Kakue ycrnoBust HEOOXOAMMBI JJIs1 B3AaUMOICHCTBHSI METAJNIOB C PACTBOPAMU COJICH?
6.UTo Takoe Koppo3usi METAIIIOB?

7.OKHCITUTENBHBIMY WA BOCCTAHOBUTEILHBIME CBOMCTBAMU O0JIAIAaI0T METAILIBI?
8.0T 4ero 3aBUCUT CKOPOCTh XMMHUYECKUX PEAKIIMH IIEJIOYHBIX METAIOB?

9.Kak 3alMTUTh OT KOPPO3UU METAILIBI?

10.Kakwue BelecTBa moy4arOTCs MPU B3aUMOICHCTBUM METAJIIIOB C KHUCIOPOAOM?

9TAJIOH OTBETOB
Homep OtBeTbI 0aJlIbI
3ajaHus
1 JIist aTOMOB METAJUIOB XapaKTepPHA METAJNTNIECKask CBS3b, BO3HUKAIOIIAS 1
MEX1y aTOM- HOHAMU METAJIJIOB. PACIIONIOKEHHEM B y3J1aX
KPUCTAJUTMIECKOH PEIIETKH, KOTOPast OCYIIECTBIIIECTCS 0000IECTBICHHEM
BaJICHTHBIMU 3JIEKTPOHAMHU. ATOMBI METAJIJIOB JIETKO OTAAIOT CBOU
AJIEKTPOHBI U MPOSBISIOT BOCCTAHOBUTEIIHHBIE CBOIICTBA
2 DNEKTPOXUMHUECKUN DS/l HAMIPSDKEHUS METAIJIOB OTPAXKAeT 1
BOCCTAHOBHTEJIbHYIO aKTUBHOCTh METAJUIOB B XUMHUYECKUX PEAKIIUSIX
3 1. Uem sieBee CTOUT METaIL B pALy, TeM OoJiee CUIIbHBIM BOCcCTaHOBUTENEM | 1
OH SIBJISIETCS
2.KaxapIil MeTai1 crnocoOeH BBITECHATh W3 pacTBOpa CoJel MeTal ,
KOTOPBIN CTOUT B PsIY IpaBe
3.Mertabl, HaXoIAIIMECS B pSAAY JieBesl BOJOPO/a, CIOCOOHBI BBITECHSTh
€r0 M3 PacTBOpa KUCIIOT
4 B pe3ynbrare peakiuu JoIKHA 00pa30BaThes paCTBOPUMAst COJIb 1
5 B pesynbrare peakiuu n1omKHa 00pa3oBaThCs paCTBOpUMAs 1
6 Koppo3sus- 3T0 caMonpon3BoIbHOE pa3pylIeHHe METAJUIOB U CIUIaBoB moa | 1
BJIMSIHUEM OKPYKArOLIEH CpeJIbl
7 BoccranoBurenbsHbpIMU 1
8 OT npupopl METAIIIIOB 1
9 1. HaneceHnue 3allIUTHBIX TOKPBITHIA 1
2. Mcionb30BaHue HEPKaBEIOIIeH CTau
3.BBenenue B pabouyro cpeay BEUeCTB MHTHOUTOpa KOPPO3HH
10 OKcubl ¥ TEPOKCHUIBI 1

Kpurepun omeHkn mnpH NHCBMEHHOM oOmnpoce oOy4amommxcss IO  y4eOHOi

AUCHUILINHE
Hcxons n3 mocTaBIeHHOM 1€ 00yJaromuxcst, HE0OOX0UMO yUUTHIBATh:

— TpPaBUWIBHOCTh U OCO3HAHHOCTb H3JIOKEHHUS COJIEP)KaHUs, MOJHOTY PACKPBITUS TOHSATHH,
TOYHOCTh YHOTPEOJIEHUS] HAYyYHBIX TEPMUHOB;
— cTeneHb CPOPMUPOBAHHOCTH MHTEIIEKTYalbHBIX U 00IIey4e0HBIX YMEHU;
— CaMOCTOSITENIbHOCTh OTBETA;
—TPaMOTHOCTb U JIOTHYECKYIO MTOCIIEI0BATEIbHOCTh OTBETA.

Ouenka Kpumepuu

5 COTIIMYHOMY» MIOJIHO PAaCKPBITO COAepKaHUE MaTepuaia B

pOrpaMMbl U y4eOHUKa;

o0BeMe




YeTKO W TPaBWIBHO JaHbl ONpEAENIEHUS U PACKPBITO
coJiepKaHue TMOHSATUN; BEPHO HUCIOJIb30BAaHbI HAyYHBIE
TE€PMUHBI;

JUISL  J0KA3aTelbCTBA  MCIOJb30BaHBl  Pa3IMYHBIC
YMEHHSsI, BBIBOJIbI U3 HAOJIOJICHUI U ONBITOB;

OTBET  CaMOCTOSITEJIbHBIM,  HMCIOJIb30BAaHBI ~ paHeEe
MIPHUOOpPETEHHBIEC 3HAHUS.

4 «XOPOLIOY»

PacKphITO OCHOBHOE COJICPYKAHUE MaTepHala;

B OCHOBHOM IIPABHJIBHO JaHbI ONPEICICHUS MOHITHH |
HNCITIOJIBb30BAaHbI Hay‘-IHBIe TepMI/IHBI;

OTBET CAMOCTOSATEIbHBIH;

onpe,ueneHI/m HOHSITI/Iﬁ HCIIOJIHBIC, I[OHYH_ICHBI
HE3HAYMTEIIbHBIE HApPYIIECHHS  IOCIIEAOBATEILHOCTH
M3JI0KEHUS, HeOOIbIINE HETOYHOCTH npu
UCIIOJIb30BAHUN HAYYHBIX TEPMUHOB WM B BBIBOJAX U
00001eHnIX U3 HaOIIOAECHNI 1 OIIBITOB.

3 «YHAOBJICTBOPUTCIIBHO»

YCBOGHO OCHOBHOE COJIep)KaHHE y4eOHOro marepuana,
HO U3JIOKEHO ¢parmenrapHo, HE BCera
MIOCIIEI0BATENBHO;

OIIPCACIICHUA MOHATHH HEOAOCTATOYHO YCTKHUCE,

HE HMCIOJIb30BaHbI B KAaUECTBE JI0KA3aTEIbCTBA BBIBOIBI
n 0606HIGHI/I$I us3 Ha6JIIOIIeHHfI 1 OIIBITOB MJIHN
JOMYIIEHBI OIIMOKH MPU UX U3T0KESHUH;

AONYIICHBI OIMMOKA M HETOYHOCTH B HCIIOJIL30BAHUH
HAY4YHOU TEPMUHOJIOTHH, OTIPEICIICHUN TTIOHSTHI.

2 «HEYOBJIETBOPUTEIHHO»

OCHOBHOE CoOJiep’)kaHue ydeOHOro MaTepuaiga He
PAacKpsITO;

HE JIaHbl OTBEThl HA BCIOMOTAaTEJbHBIE BOIPOCHI
MPEeToIaBaTeNs;

JIOTIYILIEHbI TPyOble OUIMOKU B ONPEIEIECHUN MOHITHM,
IIPY UCTIOJIb30BAHUN TEPMUHOJIOTHH.

IIpoueHT pe3yJbTaTHBHOCTH KauecTBeHHasi olleHKA YPOBHS IMOATOTOBKH
(paBHJILHLIX OTBETOB) Bajn OTmeTKa Bep6asibHblii anajior
90 + 100 10 5 OTJINYHO

80 + 89 9 4 XOpOIIIO

70 =79 7-8 3 YIOBJIETBOPUTEIBHO
menee 70 6 2 HEYJIOBJICTBOPUTEIHLHO

3a mpaBWIbHBIA OTBET HA BOTPOCHI BBICTABIISCTCS TIOJIOKHUTENbHAS olleHKa -1 6amwt. [Tpu 70 % u
Oosee MpaBUIBHBIX OTBETOB TECTOBOE 33JJaHUE CUMTACTCS BBHITTOJIHEHHBIM. J{J1s1 OIIEHKHU
00pa3oBaTeNbHBIX JTOCTHKEHUN 00YIArOIINXCSI IPUMEHSIETCSl YHUBEPCATbHAS IIKAJIa OIEHKHU

06pa3OBaTCJ'IBHBIX JOCTIDKCHHI.

Tect: MeTa/sIbl 1 HEMETAJLIIbI

1.B kakom pARy MpEeaACTaBICHBI IPOCTHIC BCHICCTBA-HEMCTAJLIBI:

a) XJI0p, HUKEIIb, cepedpo
0) anmas, cepa, Kalblul
B) xkeine3o, hochop, pTyTh
I')KUCIIOPO/, 030H, a30T

2. B xakoM psiiy mpeCcTaBlIeHbI IPOCThIE BEIleCTBAa-METaIIIbI:




a) JINTHH, HUKEJb, cepedpo

0) anmmas, drop, cepa, KaabIuid

B) JIMTHUI, HATPUH, KA

T) yriaepoa, KUCIOpOo, a30T

3.XuMudeckoMmy 3J1eMeHTy 3-ro nepuoja V rpymisl nepuoaudeckoi cuctemsl .M. Menneneena
COOTBETCTBYET CXEMa paclpeesIeHuUs JIEKTPOHOB IO CIOSIM:
a)2,8,5

0)2,3

B) 2,8,3

12,5

4. B nepuosiax METaJJINYECKUEe CBOMCTBA

a) YBEIMUYUBAIOTCA

0) YMEHBIIAIOTCS

B) HE U3MEHSIOTCS

5.V 3JeMEHTOB MOJATPYIIIIBI YIIIEPOa C YBEIHUYCHHEM aTOMHOI'O HOMEPA YMEHBIIIACTCS:
a ) aTOMHBIN painyc

0) 3apsia sajpa aToMa

B) YMCJIO BaJICHTHBIX JICKTPOHOB B aTOMaxX

I') DJIEKTPOOTPHIIATEIIEHOCTh

6.Haubonee npoyHas XUMHUYECKas CBS3b B MOJICKYJIE

a)

6) CI2

B) 02

r) N2

7.0 KUCIIOpPOJIE KaK O POCTOM BEIIECTBE TOBOPHUTCS B MPETIOKCHHH:

a) paCTCHHSI, )KUBOTHBIE M YCIIOBEK JBIIIAT KHUCIOPOJIOM

0) KHUCJIOPOJI BXOJUT B COCTAB BOJIbI

B)OKCHJIBI COCTOSIT U3 JIBYX DJIEMEHTOB, OJIMH U3 KOTOPBIX - KUCIOPO]]
T')KUCIIOPOJ BXOJUT B COCTaB XUMHUUECKHUX COCTUHEHH, U3 KOTOPHIX TOCTPOEHA JKHUBAsI
8.Hemerammnueckue cBoiictBa B psiay aiaementoB Si' P' S ' Cl cneBa HanpaBo:
a) HEe U3BMEHSIOTCS

0) yCuIMBarTCs

B) 0CIIa0EBAIOT

T') U3MEHSIFOTCS TIEPUOINICCKI

9.KoBaneHTHas moysipHasi XMMUYECKas CBSA3b XapaKTepHa JJIs:

a) KCI

6) HBr

B) P4

r) CaCl2

10. Ck0JIBKO 27IEKTPOHOB HAa BHEIIHEM YPOBHE y KaJIbIIHS:

a) 8

6) 3

B) 2

rl

I9TAJIOH OTBETOB

Homep OTtBer banabl
3aaHus
1 r 1
2 B 1
3 a 1




4 0 1

9) r 1

6 a 1

7 a 1

8 0 1

9 0 1

10 r 1
IIpoueHT pe3yJbTATHBHOCTH KadecTBeHHasi OlleHKA YPOBHSI OATOTOBKH
(IpaBUJILHEIX OTBETOB) Bamn OTMeTKa Bep6aabHblii aHaI0r
90 + 100 10 5 OTJINYHO
80 + 89 9 4 XOpOIIIO
70 =79 7-8 3 YIOBJIETBOPUTEIIHHO
menee 70 6 2 HEYIOBJICTBOPUTEIHHO

3a mpaBUJIbHBIN OTBET Ha BOMIPOCHI BHICTABIISETCS MOJIOXKUTENbHas oneHka -1 6amt. [Tpu 70 % u
0oJiee MpaBUIIHHBIX OTBETOB TECTOBOE 33JJaHUE CUUTACTCS BBIITOJIHEHHBIM. J[JIs1 OIICHKU
00pa30BaTeNbHBIX JIOCTH)KEHUH 00YJaIOUIMXCsl IPUMEHSETCS YHUBEpCAIbHAS IKala OIICHKH
00pa3oBaTeNbHBIX TOCTUKEHUH.

Tect mo Teme MeTajIbl 1 HEMETAJJIbI.

1. B meprogax MeTain4ecKkre CBONCTBa

a) YBEJIUYUBAIOTCS

0) YMEHBIIIAOTCS

B) HE U3MEHSIOTCS

2.Y »11eMeHTOB MOATPYIIIHI YIIIepoa ¢ YBEIMUYEHUEM aTOMHOTO HOMEPA YMEHbBIIIAETCS:
a ) aTOMHBIN paguyc

0) 3apsia saIpa aToMa

B)YHCJIO BaJICHTHBIX JIEKTPOHOB B aTOMax
T)3JIEKTPOOTPUIIATENIEHOCTD

3. Kakue MeTamibl OTHOCATCS K HICTIOYHBIM:

a) Na, Mg, Al; 0) K, Li,Na; B)Ca, Sr,Ba; r)Be, Mg, Ca
4. B xakoMm psly 2JIEMEHTOB PaJlyC aTOMOB YBEJIMYUBACTCSI:

a) K, Na, Li; ©6)Be, Mg, Ca; B) Na, Mg, Al; r)Ca, Mg, Be

5. YcraHOBUTE COOTBETCTBHE MEKIY JIEMEHTOM U €r0 3JIEKTPOHHOU (hopMyIIoii:

1. Na a) 3s2
2. Mg 0) 3s23pl
3. Al B) 252
4.Pb r) 3s1
n) 6s26p2
e) 4s24p2

6. Kaxkag u3 rpyI HepHOHI/IquKOﬁ CHUCTCMBI COACPIKUT TOJIBKO HEMETAIIIBI?
a) V1IA; 6) VIA; B) VA; r) IVA.

7. Cpeny HeMeTaJuIoOB Mpeo0J1aatoT:

a) S-9JeMeHThI;  0) p-dneMeHTh;  B) d-3€MeHThI; T) f -32JIeMeHTHI.

AS8. TlonHOCTBIO 3aBEpIIEHHBIM BHEIIHUM SHEPreTHUECKUH YpPOBEHb HMMEET 3JIe-MEHT:
a) Bogopos; 0) 6op; B)acrtar; T) HEOH.



A.9. PacnpeneneHue BaJCHTHBIX 3JIEKTPOHOB aTOMa HEMETAaJlIa COOTBETCTBYET KOH(UTYpaIHH
...3523p2. ®opMyIibl BBICIIETO OKCHAA U JIETYYEro BOJOPOJHOIO COCTUHEHUS ATOr0 AJIEMEHTa!
a)CO u CH4; ©6)CO2 wu CH4; B)SO2 um H2S; r1)SiO2 u SiH4.

A10. Annotponueil Ha3bIBaeTC:

a) CYIIECTBOBAHHME HECKOJIBKMX CJIOXHBIX BEILECTB, MOJEKYJIbl KOTOPBIX HMEIT
OJIMHAKOBBII COCTaB, HO PA3IMYHOE XUMHUECKOE CTPOCHUE;

0) cylIecTBOBaHHE HECKOJIBKUX IMPOCTBIX BEILECTB, 00Pa30BaHHBIX ATOMAMU OJJHOT'O M TOT'O XKe
DIIEMEHTA;

B) CYILIECTBOBAaHHUE [l aTOMOB OZHOTO U TOTO )K€ JIEMEHTA HECKOJIBKUX YCTOWYMBBIX H30TOIIOB;
I') CIIOCOOHOCTH aTOMOB 3JIEMEHTa OOpPa30OBBIBATH HECKOJIBKO CJIOXHBIX BEIIECTB C aTOMaMHU
JpYyroro >JjIeMeHTa.

9TAJIOH OTBETOB

Homep OTtBer Bbanabl

3a1aHuA

1 0 1

2 r 1

3 0 1

4 0 1

5 1- T'2-a 3-64-n 1

6 a 1

7 0 1

8 r 1

9 r 1

10 0 1
IIpoueHT pe3yJbTaTHBHOCTH KavecTBeHHAs1 OLIEHKA YPOBHSI MOATOTOBKH
(paBHJILHBIX OTBETOB) Bajn OTmeTKa Bep6asibHblii anajior
90 + 100 10 5 OTIIUIHO
80 + 89 9 4 XOpOoIIO
70 +79 7-8 3 yJIOBJICTBOPUTEIHLHO
MmeHnee 70 6 2 HEYJI0BJIETBOPUTEIIBHO

3a mpaBWIbHBIA OTBET HA BOMPOCHI BBICTABIISICTCS TIOJIOKHUTENIbHAS olleHKa -1 6amwt. [Tpu 70 % u
Oosee MpaBUIIHHBIX OTBETOB TECTOBOE 33JJaHUE CUUTACTCS BBHITTOJHEHHBIM. J{J1s1 OIIEHKHU
00pa3oBaTeNbHBIX JTOCTHKEHUN 00YIArOIINXCS IPUMEHSIETCSl YHUBEPCATbHAS IIKAJIa OIEHKH
00pa30BaTeNbHBIX JOCTUKCHHM.

3AZIAHME 4 (npakTu4eckoe)

Chnucok JiuTeparypsbl:



1. Tabpuensn O.C. Xumust. 10 knacc. bazosslit ypoBens: yueOnuk\ O.C.I'abpuenss. — 5-¢ u3n.,
crepeotun. — M. : [lpoda, 2017. — 191 c. : nn.

2. T'abpuensn O.C. Xumust. ba3ossiii ypoensb. 11 knacc. yueonuk\ O.C.I'abpuensH. — 5-e u3.,
crepeotun. — M. : [lpoda, 2018. — 223 c. : n.

3.I'abpuensu O.C. Xumus B Tecrax, 3a/1a4ax, ynpakKHEHUAX: y4e0. mocodue i CTy . Cpell.
npod. yueonsix 3aBenenuii / O.C. 'abpuensn, ['.I". JIpicoa — M., 2017.-268 c.

4.T'abpuemnsn O.C. IIpakTiuky™M 1o o01ield, HEOPraHMYECKON M OPraHNnYEeCKON XUMHH: yueo.
nocobue yist cTya. cpen. npod. yuel. 3aBenennii / ['abpuensu O.C., Octpoymon WN.T'.,
Hopodeera HM. — M., 2017.-250 c.

5. HoBommnckuii M.1., HoBommackas U.C. Xumus 10 (11) kmacc : 6a30BbIi ypoBeHb yUeOHUK
JUTst 001I1e00pa3oBaTeNbHBIX yupekaeHui/ -7-¢ uza..-M.: 000 «TUI» Pycckoe cnoBo —PCy,
2016.-176 c.

6.XKypnansl «Xumus B mkoiney, «CpenHee crieriuaibHOe 00pa3oBaHUe», «XHUMUS U )KUZHBY.

7. Epoxun IO.M. Xumus: yueb. sl cTyA. yupexiaceHuid cpen. npod. obpazoanus / HO.M.
Epoxun.- M.: Axagemus,2011. c. 82-92. - ISBN 978-5-7695 -8350-6

HuTepHer pecypcesl.

1.http://slovari.yandex.ru/~kauru/bCO/Heoprannyeckas %2 0xumust/
2.http://ru.wikipedia.org/wiki/%CDY%ES%EE%FO%E3%EQ%ED%E8%F7%ES%F1%EA%EQY%
FF_%F5%E8%ECY%E8%FF

3.http://www.chemistry.narod.ru/himiya/default.html

[pakTrueckoe 3aHsTHE 1
Bbluuc/ieHHe KOJIU4YeCTBA BellecTBAa, MAaCChl WM 00beMa BelleCTBA M0 KOJIHYECTBY
BelecTB, Macce WK 00beMy OHOI0 U3 PeareHTOB HJIM MPOIAYKTOB PeaKIHH

OcHOBOI sl TIPOBEJNCHHS KOJUYECTBEHHBIX pAcu€TOB B XUMHH SBIISIETCS 3aKOH
coxpaHeHusi Maccbl. COrJacHO 3TOMY 3aKOHY MACCA peazeHmos8 paeHa Macce NpOoOYKMos
peaxyuu.

Otcrona ciefyer, 4yTo i Jr000H XMMUYECKOM peakIMi Macchl PeareHTOB U MPOJYKTOB
PEaKIMM OTHOCATCS MEXIy COOOH Kak MOJSIpHBIE MacChl BEIIECTB, YMHOXXCHHBIE Ha WX
CTeXHOMeTpudeckre Ko3(ppuuneHTsI.

Jns pacuéra MO0 XMMHYECKHM YpPaBHEHHUSM MOJYKHO HCIIOJIb30BaTh JBa AKBHUBAJICHTHBIX
crioco0a: yepe3 KOJIMYECTBO BEIECTBA WIIM Yepe3 NMPOIOPLHIO.

Jlnist oripenienieHust Macchl (MIIM KOJTMYECTBA BENIECTBA) MPOIYKTOB PEAKIIMU WIIM UCXOTHBIX
BEIIIECTB MO0 YPAaBHEHUSM XMMHUYECKHUX PEaKLUil BHauale COCTABISAIOT ypaBHEHUE XMMUYECKOH
PEaKIMK U yCTAaHABITUBAIOT CTEXHOMETPHUECKUE KOI(P(DUIIMESHTHI; 3aTEM OMPEEISIOT MOJSIPHYIO
Maccy, Maccy M KOJIMYECTBO BEIIECTBA H3BECTHBIX pEarecHTOB XUMHUYECKOW peakiuu;
COCTABIIIIOT W PEHIAIOT IMPOIOPIHIO, B KOTOPYIO B 3aBHCHMOCTH OT YCJIOBHU 3aJaudl BBOJIST
YHCJIOBbIE 3HAUEHUE BEJIMYMH: MOJISIPHBIE MAaCChl, MAaCChl, KOJINYECTBA BEIIECTB MIIM UX OOBEMBI
(n7st Ta3oB).

[Ipy sToM B OXHOM CTOJIOIE TPONMOPUMN JOJDKHBI HAXOMUTHhCA  OJMHAKOBBIE
XapaKTEPUCTUKH BEIIECTBA C OAHOU U TOM K€ pa3sMEPHOCTHIO.

IIpumep 1. Macca xesne3a, BCTYIUBIIETO B peakiyio ¢ 6 MOJb XJI0pa, paBHA T.
(OTBeT 3anmuImmTe C TOYHOCTHIO 0 IETIOT0 YHCIIA.)

Pemenne. CocTaBinsieM ypaBHEHUE XUMHUUYECKON PEaKIUU:

2Fe + 3Cl, = 2FeCl3

U3 sToro ypaBHeHus cienyer, 4to 3 moub Clz pearupytot ¢ 2 mouis Fe, T. e.:

3 mouib (Cly) — 2 moab (Fe)

6 mosp (Cly) —x mois (Fe)
x=6x2/3=4 Moab.

Omnpenensiem Maccy kenesa:


https://infourok.ru/go.html?href=http%3A%2F%2Fslovari.yandex.ru%2F~%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8%2F%D0%91%D0%A1%D0%AD%2F%D0%9D%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%2520%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25CD%25E5%25EE%25F0%25E3%25E0%25ED%25E8%25F7%25E5%25F1%25EA%25E0%25FF_%25F5%25E8%25EC%25E8%25FF
https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25CD%25E5%25EE%25F0%25E3%25E0%25ED%25E8%25F7%25E5%25F1%25EA%25E0%25FF_%25F5%25E8%25EC%25E8%25FF
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.chemistry.narod.ru%2Fhimiya%2Fdefault.html

m(Fe) = n(Fe) x A(Fe); m(Fe)=4x56=224 r
IMpumep 2. Macca HUTpHUIA JTUTHS, OOPA30BABIIEIOCS B PE3YJIbTATE €r0 PEAKIIUU C a30TOM
00béMoM 8,96 11, paBHa T.

Pewenue. CoctaBisieM ypaBHEHHE XMMUUECKON PEAKIIUU:

6Li + Ny = 2LigN

OmnpenensieM KOJUYECTBO BEIIECTBA a30Ta, BCTYIUBIIETO B PEAKIINIO:

n(Ng) = V(N5)/Va; n(Ng)=8,96/22,4=0,4 mous

W3 ypaBHeHuUs peaknuu cieayert, uto u3 1 Moas N2 oOpasyercs 2 moab LisN, T. e.:

1 moab (Ng) — 2 mousn (LigN)

0,4 moasb (Ng) — x mouab (LigN)
x=0,4x2/1=0,8 MmoJab.

Omnpenenum maccy LisN:

m{L:lSN}Z II(LISN] * M[ngN},
m(LigN)=0,8 - 356 =28 r.

I[Ipumep 3. O6BEM yrmekuciaoro rasza, 00pa30BaBIIETOCS B pPe3yJabTaTe pPa3IOKEHHS

KapOoHaTa MarHus KOJMYECTBOM BemlecTBa 4 MOJIb M30BITKOM COJISHOH — KHCIIOTHI,
paBeH 7.

Pewenue. CocrapnsieM ypaBHEHHE XUMHYECKON PEaKIIUU:
MgCO; + 2HCI = MgCl, + CO, T + Hy0
W3 sToro ypaBHEHHS CleIyeT, YTO KOJMYECTBO BEIIECTBA YIJIEKHCIIOrO Ta3a U KapOoHarta

MarHusi paBHbI MeXy co00H, T. €. n(CO2) = 4 Moub.
Onpenenum V(COy):
V(COy) = n(COy) x Va; V(COy)=4 x 22,4 =89,6
IIpumep 4. O6bEM BOOpOJa, KOTOPBIN BBIIEIUTCA IIPH pacTBopeHuu 16,8 1 xenesa B

n30BITKE pa30aBICHHOMN COJSHON KUCTIOTHI, paBeH I
Pewenue. CoctaBisieM ypaBHEHHE XMMHUECKON pEeaKIINU:

Fe + 2HCI = FeCly, + HyT

OHpeIleJ'II/IM KOJIMYECTBO BCIIIECCTBA »KEJIE3a.

n(Fe) = m(Fe)/A(Fe); n(Fe)=16,8/56 =0,3 Mmoan
KonnuectBo BCIICCTBA KEJIC3a U BOJAOPOAA B HAaHHOM YpPABHCHHUH PCAKIIUU PABHBI

Mexay coboi. CriemoBaTenbHO, KOJMYECTBO BEIIECTBA BOAOPO1a Takke paBHO 0,3 MOJIb.
Beruncnum 006EM Bogopoa:

V(Hs) =n(Hs) x Va3 V(Hy)=0,3x22,4=6,72 xn
IIpumep 5. Macca ocajka, KOTOpbIii oOpa3yeTcs B pe3yiabTate B3aumoenctus 40,0

T XJIOpHU/Ia KalbIUs ¢ H30BITKOM KapOOHaTa HATpUs, paBHA T.
Pewenue. CocraBnsieM ypaBHEHUE PEAKIUU:

CaCl, + NayCOz = CaCOz + 2NaCl

CornacHo ypaBHEHHIO XUMUYECKON PEaKIMKU COCTABUM MPOMOPILMIO U PEIINUM e€:

111 r (CaCly) — 100 t (CaCOs)

40 r (CaCly) — x 1 (CaCOy)
x=40x100/111 = 36,0 r.




IIpumep 6. 250 r pacTBOpa HUTpaTa cepedpa cMelaau ¢ U30BITKOM pacTBOpa Hoauaa
kanus. Beiman ocamox maccoit 11,75 r. Beraucnure MaccoByro 70710 HUTpaTa cepedpa B
HCXOJHOM PaCTBODE.

Dnemenmuvl omeema (00NycKaomcs uHvle YOpMyIUpoOsKU omeema, He UCKaxcaroujue
€20 cmblcaa)

1) CocraBiieHO ypaBHEHHE XUMHUYCCKOM PEaAKIIH:

AgNO; + KI = Agl + KNOg

2) ITo macce ocaaka foauaa cepedpa pacCUUTaHO €ro KOJIMYECTBO BEIIECTBA, a 3aTEM
B COOTBETCTBMHM C YypaBHEHHEM peaKlIMU — KOJMYECTBO BEIIeCTBA W Macca HUTpara
cepebpa, coliepKallerocs: B MICX0IHOM pacTBOpE:

n(Agl) = 11,75/235 = 0,05 mous

N3 ypaBuenus peakuuu cieayet, yto n(Agl) = n(AgNO3) = 0,05 mons, Toraa:

m(AgNOs) = n(AgNOs) x M(AgNO3) = 0,05 x 170 =8,5

3) Boruunciiena maccoBasi 10Jis1 HUTpaTa cepedpa B UCXOJJHOM PacTBOpE:

®(AgNO3) = m(AgNO3) / M p-pa = 8,5,/250 = 0,034, 1w 3,4 %

Kpurepun ouennBanus Basl

OTBeT NpaBUIIBbHBIN U NOJHBIN, BKJIIOYAET BCE 3
Ha3BAHHBIE DJICMEHTHI

HpaBI/IJ'ILHO 3allMCaHbI [IBa IICPBBIX 3JICMCHTA )
M3 Ha3BaHHBIX BBIIIC

[IpaBunbpHO 3amMcaH OANH U3 Ha3BaHHBIX 1
BbIIIIE dJIeMeHTOB (1-if uin 2-if)

Bce anemeHThI 0TBETa 3an1McaHbl HEBEPHO 0

Maxcumanouviu 6ann 3

TpenupoBoYHbIE 321aHUSA

1. K 300 r pactBopa HMTpara Oapus MpuOaBUIM H30BITOK pacTBOpa Cyjb(aTa HaTpusl.
Macca BbinaBuiero ocaaka cocrasuwia 23,3 r. OnpeaenuTe KOHIEHTPALMIO COJIM B UCXOAHOM
pacTtBope.

2. K 150 r pactBopa cynbdaTta HaTpus NpuOaBHIN H30BITOK pacTBOpa Xjopuaa Oapws.
Macca BbInaBiiero ocaaka cocraBuia 23,3 r. Onpenenure KOHLUEHTPAIMIO COJIM B UCXOJHOM
pacTtBope.

3. K 300 r pactBopa cminkara HaTpusi MpUOaBUIM U30BITOK PacTBOpa HUTpaTa KaJbIIHs.
Macca BpimaBmiero ocagka cocrasuina 12,0 r. Onpenenure KOHIEHTPALUIO COJIM B UCXOJHOM
pacTtBope.

4. K 150 r pactBopa kapOoHata Kanusi IpuOaBUIM U30BITOK PACTBOPA COJSHOM KHUCIIOTHI.
[TIpu stom BeImenuics ra3 obovémMom 3,36 1 (H. y.). OnpenenuTe KOHIEHTPALMUIO CONU B
HCXOJTHOM PacTBOPE.

5.K 250 r pactBopa ruiapokapOoHaTta HaTpus NpuOaBUIM H30BITOK pacTBOpa
OpomoBozopoiHOM kHCIOTHL. Ilpu 3TOM BbIZETWICS Ta3 oO0béMoM 5,6 5. Omnpenenure
KOHIIEHTPALIMIO COJIM B UCXOJTHOM PaCTBOPE.

6. K 50 r pactBopa kapOoHaTa HaTpus NMpHOABHIM W30BITOK pacTBOpa XJjopuaa Oapwus.
Macca BblnaBuiero ocaaka cocraswia 7,88 r. OnpeaenuTe KOHLEHTPALMIO COJIM B UCXOAHOM
pactBope.



7.K 200 r pactBopa xynopuaa OGapusi mpuOaBuiIu M30BITOK pacTBopa KapOOHaTa Kayws.
Macca BpInaBmiero ocagka cocrasuia 7,88 r. OnpenenuTe KOHIIEHTPALUIO COJIM B MCXOJIHOM
pacTBope.

8. K 200 r pacrBopa xmopuna sxkenesza (II) mpubGaBmin M30BITOK pacTBOpa THAPOKCHIIA
Kanusg. Macca BbinmaBmiero ocaaka cocraswia 18,0 r. Omnpenenute KOHIIEHTPALMIO COJIM B
HCXOHOM PacTBODE.

9.K 400 r pacTtBopa HUTpaTa CBUHIIA MPUOABMIM H3OBITOK pacTBOpa HOAWAA HATPHSL.
Macca BbinaBmiero ocajaka cocraBuiia 23,05 r. Onpenenure KOHUSHTPALMIO COJIM B UCXOJHOM
pacTBope.

10. K 300 r pactBopa iomauaa HaTpus npuOaBWIM M30BITOK pacTBOpa HUTpaTa CBUHIIA.
Macca BpinaBiero ocaaka cocrasuia 23,05 r. Onpenennre KOHUEHTPALUIO CONM B HUCXOJIHOM
pacTBope.

11. Onpenenute maccy ocajaka, KOTOpbIM Bblazer npu B3aumoxeiictBuu 150 r 14,8%-
HOT'O pacTBOpa XJIOpHUa KaJbLKs ¢ U30BITKOM pacTBOpa KapOoHaTa HATPUSI.

12. Onpenenure 00bEM Taza (H. y.), KOTOPBIA BBIAEIUTCS Tpu B3amMoxaencTBuu 120 r
8,8%-Horo0 pacTBOpa kapOoHaTa HATPUSI C U3OBITKOM PACTBOPA COISTHOMN KHUCIOTHI.

13. OmpenenuTe Maccy COJIM, KOTOpasl BBIMAJET B OCAIOK Ipu B3amMojeiictBuu 140 T
13,5%-Hor0 pacTBOpa HUTpaTa LIMHKA ¢ U30BITKOM pacTBOpa Cylb(uaa HATPUS.

14. Onpenenute mMaccy ocaaka, KOTOpbIM BblaenauTcs npu B3aumozeiictsuu 200 r 18,8%-
HOT'O pacTBOpa HUTpATa MEJU C U30BITKOM pacTBOpa Cyab(huaa HATPUSI.

15. Omnpenenute maccy ocajika, KOTOpbIi BblaAeT npu B3aumoseictuu 200 r 6,1%-Horo
pacTBopa cUIIMKaTa HaTpus ¢ U30BITKOM pacTBOpa XJIOpUIA IIMHKA.

16. Onpenenute Maccy ocajka, KOTOPbI BbaenuTcs: npu B3aumoneictsuu 200 T 12,7%-
HOTO pacTBopa xJjopuza xenesa (II) c u3dsITKOM pacTBOpa cynbhuaa HATPUSL.

17. Onpenenute maccy ocajka, KOTOpbIH BbAeauTcs npu B3aumoaenctsuu S50 r 17%-Horo
pacTBopa HUTpaTa cepedpa ¢ U30bITKOM pacTBopa OpoMua Kajusl.

18. Ompenenute Maccy ocajika, KOTOpbId oOpasyetcst pu B3aumoaericteuu 200 r 6,1%-
HOT'O PacTBOpa CUJIMKaTa HaTpHsl ¢ U30BITKOM PacTBOpa HUTpATa KaJlbLUs.

19. Ompenenute Maccy ocajaka, KOTOpbI oOpa3yercs npu BzaummoaerictBun 50 T 5,8%-
HOT'O PacTBOpa XJIOpUJa Maruus ¢ U30bITKOM pacTBopa (ocdara HaTpHsL.

20. Onpenenute 00bEM ra3a, KOTOPBIA BeIETUTCS pu B3aumoseiicteun 200 T 6,9%-Hor0
pacTBOpa KapOoHaTa Kajus ¢ U30BITKOM PacTBOPa COJISIHOM KMCIIOTHI.

21. Oxeun docdopa (V) maccoit 21,3 T pacTBOpHIN B pacTBOpPE THAPOKCHIA KalHs, B
pesyibTare dYero ObLT MOJy4eH pacTBop cpeaHed comu Maccoi 500 1. Ompenenute
KOHIIEHTpauio ¢ochaTa Kausi B KOHEYHOM PacTBOpE.

22. PactBop xsopuga sxene3a (II) momnocteio mpopearupoBan co 120 r pactBopa
TUAPOKCUA HATpHsl, B pe3ysbTare 4ero odpaszoBaiock 6,0 r ocaaka. Omnpenennre MaccoBYIO
JIOJIFO TUAPOKCHIA HATPUsL B UICXOJTHOM PacTBOpE.

23. Kakoit 00péM aMMHuaKa (H. y.) MOXKET MOJTHOCTBIO TIpopearupoBath co 150 r 20%-Horo
pacTBOpa CepHOM KUCIIOTHI ¢ 00pa3oBaHUEM CpeAaHen coau?

24. B 200 T 20%-HOTO pacTBOpa COJITHON KHCIOTHI PACTBOPHIIA MAarHUH JI0 TIPEKPAIICHHS
BbIJIesIeHus ra3a. Onpenenure 00bEM BBIZICTUBIIETOCS IPU 3TOM BOA0pOja (H. Y.).

25. AMMmuak o0bémMoM 10 11 (H. y.) TPONMYCTHJIM dYepe3 PacTBOpP CEPHOM KHCIIOTHI C
MaccoBoit goneit 8% a0 oOpazoBanus cpeaneii conu. Onpeaenure Maccy HCXOAHOTO PacTBOPA.

26. Onpenenute 00bEM cepoBoOIOpoa (H. Y.), KOTOPBIA HEOOXOIMMO TPOIYCTUTH Yepes3
130 r 6%-noro pactBopa xmopuaa meau (II) mo monnoro ocaxnenus cynshuaa meau (11).

27. CepoBoopoa 00bEMOM 3,36 11 (H. y.) MPOIYCTHIIA Yepe3 PacTBOP THAPOKCHIA HATPHS,
B pe3ynbTraTe yero noiayuniu 180 r pactBopa cynbduiaa Hatpus. OnpenennTe MacCoOBYIO JIOIIO
COJIM B TIOJTyYEHHOM PacTBOPE.

28. AmomuHui Maccoil 8,1 T MOXxeT Hareno nmpopearupoBaTh ¢ 250 T pacTBOpa cepHOM
KUCTO0ThI. ONpesennuTe MacCOBYIO JI0JII0 CEPHON KUCTIOTHI B HICXOIHOM PacTBOpE.



29.K 250 r pactBopa HuUTpara cepeOpa q00aBUIM pacTBOp XJIOpUIA KaHs [0
MIpEeKpaIieHus BbIICICHHUS OcajKa, Macca Kotoporo cocraBuia 14,35 r. Onpenenure MacCOBYIO
JIOJTI0 HUTpaTa cepedpa B UCXOTHOM PAaCTBOPE.

30. K 300 r 5%-Horo pactBopa xjopuaa MarHus Jo0aBuiIM U30BITOK pacTBopa (ocdara
Kanus. Beraucionre MAacCCy BbIIIAaBLICTO IIPHU 3TOM OCaJlKa.

IIpu oneHKe OTBeTa BKCIIEPThl PYKOBOACTBYIOTCA KPUTEPHUA-
MM, IpeJCTaBJIeHHBIMUA HUKe Ha IIpUMepe oTBeTa Ha 3ajaHue 1.

JJIeMeHTEI OTBeTa
(mommycrarorea nHbIe (POPMYJIUPOBKH OTBETA,
He HCRasKRaloIle ero CMbICIa)

1) CocraBieHO ypaBHEeHNE XMMHUUYECKON PeakIINM:
Ba(NOj)s + Na,SO,4 = BaSO4 + 2NaNOs.

2) Ilo macce ocagra cyabdara bapusa pacCUUTAHO €ero KOJIUUYECTBO
BeIlleCTBa, a 3aTe€M B COOTBETCTBUU C YPAaBHEHUEM PeaKkIul —
KOJIMYECTEO BelllecTBa U Macca HUTpaTa bapusd, cofep Ralneroca B
MCXOJHOM pacTBope:

n(BaS0,) = 23,3/233 = 0,1mou5.
Wz ypaBHeHUA peakIUU CJIEAYEeT, YTO

n(BaSO,4) = n(Ba(NOg)s) = 0,1 mouas, Torga
m(Ba(N03)2) = n(Ba(NO3)2) X M(Ba(NOS)z) =0,1x261=26,1r.

3) Brrunciiena maccopaa oA HUTpaTa cepedpa B HCXOIHOM
pacTBope:

o(Ba(NO3),) = m(Ba(NO3),) / Mp-pa = 26,1 / 300 = 0,087,

niau 8,7 %
Kpurepuu ouesnegaausg Banxas:
OTeeT NpaBUJIBHLIN U IIOJHEIN, BRJIIOYAET BCE 3
Ha3BaHHBIE dJIEMEHThI
IIpaBuipHO 3anTucaHbI ABa IIEPBBIX dJIEMEeHTA U3 2
Ha3BaHHBIX BBIIIIe




IIpaguabHO 3amiicaH OWH 123 Ha3BaHHBIX BEIIIE 1
aaemeHTOB (1-11 mau 2-11)
Bcee anmeMeHTEI OTEeTA 3aIHCAHBI HEBEPHO 0
Marcumaavrslii 6aa 3
Nt zamamamug 1 2 3 4 5 6
Oreer 8,7% | 9.56% | 6,1% [18.8% | 8.4% | 8,5%
Nt zamaaua 7 8 9 10 11 12
Oreer 4,2% [12,7% | 4,1% | 2% 20r 2,24 n
Nt zamamamug 13 14 15 16 17 18
Oreer 9,7r |19,2r 14,17 |17,67| 9,47 | 11,61
Nt zamaana 19 20 21 22 23 24
OTeeTt 2,7r 2,24 n1(12,7% | 4,4% | 13,7Tx| 12,3 1
Nt zamaHug 25 26 27 28 29 30
Oreer 2793r | 1,81 | 6,6% |17,6% | 6.8% | 13,81

Jladoparopnasi padora Ne 1. I[TosrydyeHue 3TUIeHA U M3YyYeHHE €TI0 CBOMCTB.

[{enb: HAyIUTHCA MONYYaTh B TA0OPATOPUU ITUJICH; U3YUYUTh PUINYECKUE U XUMUYECKHE
CBOICTRBA ATUJICHA.

O6opynoBanue: mpoOUpKH, MpoOKa ¢ Ta300TBOAHON TPYOKOH, IITATUB, CIIUPTOBAS
ropeska, CIu4YKH.

Peaktussi: C2ZH50H, H2SO4(koH11.), mecok, OpoMHast Bojaa (Br2), KMnO4.

Xon paboTsl

C mpaBuiiaMy TEXHUKH 0€30MaCHOCTH O3HAKOMJIEH(a) U 0053YI0Ch UX BBITIOJHSATS.

1. B npoOupky Hammim 1 M1 3TUIIOBOTO CIIMPTa U OCTOPOXKHO J100aBbTe 6—9 Ml
KOHIEHTPUPOBAHHOMN CEpHOM KHCIOTHI. 3aTEM BCHINIAIM HEMHOTO MPOKAJIEHHOTO Mecka (YTOOBI
IPEOTBPATUTH TONYKH KUAKOCTH MPH KUIIEHUH ). 3aKpbUIH IPOOUPKY MPOOKOH C ra300TBOJHOM
TpYOKOi1, 3aKpenuiiu ee B ITaTUBE U OCTOPOKHO HATPENH COAEPKUMOE MPOOUPKH.

B npoOupke HaunHaeTCs BBIIEISTHCS ra3 - 3TUJICH.

C2HSOH C2H41 + H20.

B xone peakiuy KOHIEHTPUPOBAHHASI CEpHAsl KUCIIOTa 3a0KpaeT BOAy U3 CIUpTa,
Bpe3yJbTaTe 00pa3yercst 3TUJIEH.

Takyro peakiio Ha3bIBAIOT — PEAKIMSI IerUIpaTaluu.

2./3yueHue CBOMCTB 3THIICHA.


https://himi4ka.ru/wp-content/uploads/2017/11/img_5a00998ce8118.png

B npyryto npobupky Hamauau 2-3 mi 6poMHO# Boabl. OMyCTHIIN Ta300TBOIHYIO TPYOKY
MIepBOI MPOOUPKH 70 THA IPOOUPKHU ¢ OPOMHOI BOJIOW M MPOITYCKAIU Yepe3 Hee
BBIICSIONIUICS ra3.

[Tpu nponyckanuu ra3a yepe3 OpOMHYIO BOAY, IPOUCXOANUT 0OECIIBEYMBaHUE OPOMHO
BOJIBI.

H2C=CH2 + Br2 — CH2Br — CH2Br

B xoj1€e peakiuu mpoucxouT OKMCICHUE ITHIICHa OPOMHON BOJION 11O JBOMHOM CBSI3H.

B tpetsio npobupky Hammim 2-3 M pazdasineHHoro pactBopa KMnO4, moakucieHHOro
CEpHON KUCIIOTOM, U IPOIYCTUIIN Yepe3 HEero ras.

IIpu nponyckanuu rasa uepes noaKucieHHsil pactBop KMnO4, npoucxoaut
obecuBeunBanue pactsopa KMnO4.

5C2H4+12KMn0O4+18H2S04—10C0O2+6K2S04+

+12MnS0O4+28H20.

B xoje peakunu mpoucXoauT OKUCICHHE STHIICHA TTOIKUCICHHBIM PACTBOPOM
nepMaHraHaTa Kajiausl.

Briaensitoruecs ras nepBoit mpoOUpPKU MOT0KIIIH.

OTHIIEH Ha BO3YyX€ I'OPUT APKHUM CBCTAIIUMCS INIAMCHEM.
C2H4 + 302 — 2C0O2+2H20.
OTHIICH TOpUT APKUM CBCTAINUMCH IINIAMCHEM, 4YTO JOKA3bIBACT HAJIMYUC KPATHBIX CBSI3CH.

OO01muii BEIBOJI: HA TaHHOM MpaKTU4YeCKOW paboTe Mbl HAYYUIIUCH MOJTYYaTh B
1abopaTOpUM FTUJIEH PeaAKIMEn JeruipaTaliy CIUPTOB; U3YYMIIN XUMUYECKHUE CBOMCTBA
STUJICHA, 8 UMEHHO, JIEHCTBUE 3TUJICHA Ha OPOMHYIO BOAY U MOJKUCICHHBIN pacTBOP
nepMaHTaHaTa Kajaus.

3aganue:

I Bapuant

Kaxkoit n3 roM0JI0Tr0B 3T€Ha UMEET MIIOTHOCTH O BO3ayXYy 1,457

II BapuanT

Kaxoit 3 roM0JI0T0B IIPOTNeHa UMEET IIOTHOCTD 10 Bojgopoay 147

3aganue

I Bapuant

Kaxkoit n3 roM0JI0r0B 3T€Ha UMEET MIOTHOCTH O BO3ayXYy 1,457
Otset: D(B03a.) = Mr (anikena)/Mr (Bo3myxa);

Mr (ankena) = D(Bo3a.)* Mr (Bo3nyxa);

Mr (ankena) = 1,45%29 = 42.

IIponen H2C=CH-CH3

Il Bapuant

Kakoli 3 roMos1oroB nmporneHa MMeeT INI0THOCTh 10 Bogopoay 147
Otset: D(H2) = Mr (ankena)/Mr (H2);

Mr (ankena) = D(H2)* Mr (H2);

Mr (ankena) = 14*2 = 28.

Oren CH2=CH2

JlabopaTopnasi paGora Ne2 J[ueHoBsle yrieBogopoasl. Kayayku. M3ydenue komiekuuu

Kay4yKOB.
Heasb: M3yunth CBONCTBA KAY4yKOB U PE3HHBI, CIOCOOBI UX TOJIYYEHUS M IPUMEHEHHS.



O0opynoBaHne, NPUHAAJIEKHOCTH, Y4eOHbIe MaTepuaibl: Kouekuus «Kayayk», n3nenus
W3 pe3WHbI, YOOHHUTA.
Yka3anus k padore:

Bam mnpencrout camocrtoATenbHO H3yuuTh TeMmy «HarypanbHbIi M cHHTeTHYECKHMH
Kayudyk. Pesuna»

[IpountaB TekcT ydeOHHMKa §5 «Ankamuenbl. Kaydyk», npoaHaIM3upyWTe €ro u
BBITIOJIHUTE MIPAKTUUYECKOE 3aaHHE.

3agaHusl BBITOJHANTE B CTPOrOM MOCIIEN0BATEIbHOCTH, OTBETHI 3alIUCHIBAIOTCSA pabouyro
TETpaJlb.

Xoxa padoTbI:

1. 3anuuuTe onpenencHus:

AJKanueHsl -

CornpsixeHHBIC IUEHBI - .

2. 3anuiuuTe YypaBHEHUS peakUui MolxydyeHuss OyTaJueHOBOIO U H30IPEHOBOIO

kayuykoB. Kak Ha3bIBaeTCs 3Ta peaxius?

3. Ha s13pIke uHJEHIIEB CI0Ba «Kay» - IepeBO, «ydy» - IU1akaTh. [Ipeanonoxure, U3 yero

U KaK I10JIy4atoT IPUPOAHBIN KayuyK.

4. PaccmoTpuTte Kosutekuuio «Kayuyk» U 3alMIINTe BUABI CHHTETUYECKHX KaydyKOB.

5. IlpounTaiite 3aganue NeS Ha cTp.46 M HA30BUTE TJIaBHBIM HEOCTATOK Kayuyyka. Kak

€ro yCTpaHstoT?

6. BrinmuTe B TEKCT MPOIYILIEHHBIE CI0BA:

OnHo W3 Hambosee IEHHBIX KayecTB Kaydyka - -
CIIOCOOHOCTh BBIIEP)KUBATh, HE pa3pyllasich, OTPOMHBIE "
BOCCTaHABJIUBaTh CBOK HMCXOJHYIO nocjae IpeKpalleHusi BO3JEHCTBHUS.

- TEXHOJIOTMYECKUN MPOIeECcC, B KOTOPOM KaydyK IIpeBpallaeTcs
B pe3uHy. Jlis ero mpoBeieHUs KayuyyK HarpeBaroT ¢ .
B HenomsipHBIX pacTBOPUTENSAX KaydyyK MOCTENEHHO , TIOJTyJaromuics
BSA3KUI PACTBOP HUCIOJIB3YIOT B KAUECTBE
7. O0bsicCHUTE POJIb CEPBI B POLIECCE BYIKAHU3ALINU.
3apucyite CXeMy NPEBpAIlECHUs KaydyKa B PE3UHY.
8. CoemuHnTe HAa CXEME CTpeJIKaMH NPIMOYrOJIbHUKH «CBOWCTBA PE3HHB) C
Ha3BaHMUSMM IIPEIMETOB, B KOTOPBIX 3TH CBOKWCTBA UCIIOJIB3YOTCS.
CBolicTBa U NPUMEHEHHUE PE3UHBI.

['a30- ¥ BOMOHENPOHUITAEMOCTh

BackerOonpHbIN

MAY

YCTOMYMBOCTD K IEMCTBUIO arpeCCUBHBIX

Pe3unoBas 00yBb
cpen

Xopouye MeKTPOU30IUOHHBIE CBONCTBA

DIIACTUYHOCTE

Pexomenayembie HHGOPMalHOHHbIE MATEPHAJIBI:

HInanru u Tpyos!
1A ABUTAaTelei
OOMoTKa
ANEKTPUIECKUX
KabOenei

WN3rorosnenue

ITHMH

Vueonuk O.C. I'abpuensn «Xumus 10 knacc. bazoserit yposenb» -M.: «JIpoda» 2013

JlaGoparopnas padora Ne3 [lonydeHue aneTuiieHa | €ro Peakiluu ¢ BOJIOM W PacTBOPOM

NepmMaHraHarta Kajius.



Lenb: chopmupoBaTh YMEHUS TOTyYaTh B JIAOOPATOPUU AIIETUIICH U U3YYHThH €r0
CBOMCTBA.

PeaktuBbl: kKapOua KanbIus, OpOMHast BOJIA, PACTBOP MePMaHTaHATa KaJHs

OO6opynoBaHue: KoHHWYeckass Konba Ha 50 M1 ¢ ra3ooTBOJAHOW TPYOKOM, MPOOHUPKH,
CIIUPTOBKA, TPOOUPKOIEPIKATEID.

Xox paboTsl

Ha nHO mpoOupku momemaroT KycOukd KapOuaa KallbLivs, 3aJIUBalOT BOJOW M OBICTPO
3aKpBIBAIOT NPOOKOH € Ta300TBOMHONW TPYOKOH, CHA0KEHHOW CTEKJISHHBIM HAKOHEUYHHKOM.
OO6pa3yroluiicss aleTusIeH BBIACIAETCS Yepe3 ra300TBOAHYI0 TpyOky. [lomkuraot ra3 y koHna
OTBOJIHOM TPYOKH.

W3y4aroT B3aMMOJEHCTBHE BBIAEISIONIETOCs ra3a ¢ pacTBOPOM IepMaHraHaTa Kalus |
OpOMHOM BOJIOM.

OmpiT 1. [TomydyeHue aneTuineHa B3auMOICHCTBUEM KapOua Kaablns ¢ BOJIOM

Ha nHO mpoOupkm mNOMEmAloT KyCOYKM KapOuga KajbIlHsi, 3aKpBIBAIOT MPOOKOH ¢
ra300TBOAHON TPYOKOH, CHAOKEHHOUW CTEKJISHHBIM HaKOHEYHUKOM. OOpa3yrouuiics aneTuieH
BBIJICJISIETCS Ue€pe3 ra300TBOAHYIO TpYOKy. [IpoBoAsT onbITH 2, 3, 4.

Omnpbit 2. ['opeHue areTusaeHa

[TopkuraroT aneTuieH y OTBOAHOM TpyOku mpubopa. OOpamaroT BHUMaHHE Ha TO, YTO
YeM MEHBIIIE OTBEPCTHUE TPYOKH, TEM ra3 TOPUT MEHEE KOMTAIIUM TIaMEHEM.

Omnpit 3. Peaknus aneTusaeHa ¢ HIepMaHraHATOM Kasus

PeaktuBbl: 1%-nb1i1 pactBop KMnO4, BoaHbIN pacTBOp kapOoHATa HATPUSL.

B mpobupky HanmBaroT 1 M BOJHOTO pacTBOpa IEepMaHTaHaTa Kajus, TOOABISIOT TaKOH
e 00beM pacTBopa KapOOHaTa HATPUsI U MIPOIYCKAIOT TOK alleTUJICHA.

[TocTenenHo QuoneToBas OKpacka pacTBOpa UCUE3AET, MOSIBIISCTCS XJIONBEBHIHBIA 0CAOK
okcuaa mapranua (IV) 6yporo upera. M3 anerunena o6pa3yercsi CMeCh BEHIECTB (TJIMKOJIEBBIN
anbJerus, IaBesieBas KUCIOTa U JIp.), YACTUYHO MPOUCXOIUT MOJHOE OKUCIEHHE O OKCHIA
yraepoaa (IV).

B kucnoil u HeWTpaibHON cpenax oOpasyercst riaBHbIM oOpazomM CO2 u MypaBbUHas
KHCIIOTA.

OmpiT 4. Peakmus anetusieHa ¢ OpoMom

B nmpo6upky nomemator 1 Ma OpoMHON BO/BI M MPOITYCKAIOT TOK areTuieHa. [lpoucxoaur
oOecrBeYrBaHNE BOJHOTO pacTBopa OpoMma.

Omnpit 5. PacTBOpUMOCTB alleTUIIEHA B BOJE

AlleTHJIEH pacTBOpSETCS B BOJE JIydllle METaHa M ATHJIEHA U XOpOIIO PAacTBOpSETCS B
alieToHe. B Buje aleToHOBOro pacTBopa OH OOBIYHO XPAHUTCS B CTalbHBIX OasIOHaX ¢
MOPUCTHIM HAIIOJHUTEIIEM.

A) IlpomyckaloT TOK aleTHJIeHa Yepe3 BOJy B MPOOUpPKE B TEUEHHE HECKOIBKMX MHUHYT.
[Tocne 3TOro HarpeBarOT BOAY JO KHUIEHHMS U K OTBEPCTHIO MOJHOCAT 3aKEHHYIO JTYUYHUHKY.
Boraenstomuiicss u3 BOAbI alleTUIIEH BCIIBIXUBAET.

JI1s1 BCexX OIBITOB HATMIINTE YPaBHEHHUS PEaKIIMil.

Kak u3MeHUTHCS OKpacka pacTBOPOB U MoYeMy?

PesynpTaTel HaOMIOICHNI 3aHOCAT B JIAOOPATOPHYIO TETPAIb.

KoHTpoIibHBIE BOITPOCHI

1.Pacckasath 00 aleTuieHe: a) COCTaB U CTpoeHue, 0) monydenue, 0) Gpusnueckue
CBOICTBa, I') XUMHUYECKHE CBOICTBA, 1) IPUMEHEHHE.

2.Kakoii xumudeckuii poriecc Ha3biBatoT peakimeit M. I'. Kyuepos? IlpuBectu
ypaBHEHUE PEAKINH.

3.Uto Takoe: XJIOPBUHHIII, MTOTUXJIOPBUHUI?

4.11300pa3uTh XUMHUYECKUM ypaBHEHHEM Mpoliecc 00pa3oBaHus MOJUXJIOpBUHUIA. [ e
IPUMEHSIIOT 3TO BEILECTBO?



Jladboparopnasi padora Ne 4 U3yueHue cBOMCTB OeH30J1a

[{enb: oTpaboTaTh METOAMKY MOJTy4YeHUs OeH30a. M3yuuTh ero cBOICTBa U CBOWCTBA €ro
TOMOJIOTOB.

PeaktuBbr: 6enzon CO6HO; Tomyon CO6HSCH3; 6enzoar narpus CO6HSCOONa; cmech
ruapokcuaoB HaTpust (NaOH) u kanbuus (Ca(OH)2) — HaTpoHHast U3BECTh Cyxasi; IEpMaHTaHAT
kamusgs KMnO4 0,1H; cepnas kucnora H2SO4; stanon C2HSOH; nustunoseiit a3¢up (C2HS)20;
kucnora H2SO4, 2H; nadramma C8H10; azornas kucinora HNO3.

OOopynoBaHWe: IITAaTHUB C MPOOMPKAMH, BBHITSDKHOW Ikad, (QuiabTpoBalbHas Oymara,
POOKU € Ta300TBOJHBIMH TPYyOKaMHu, MPEIMETHbIC CTEKIIA, CTCKIISTHHBIC TTAJIOYKH, MHUKPOCKOTI,
MHUKPOJIONATKH, GaphopoBbIC YAIKK, BOJSHAS OaHs.

OmnpiT Nel TMomyyenue 6eH30ma

B npobupky nomemator 1 MUKpOJIONaTKy cMecu OeH30aTa HaTpHsl C HATPOHHON M3BECTHIO
(1:1). TIpoOupky 3aKperuIssioT B IITATHBE TOPU30HTAILHO M 3aKPBIBAIOT MPOOKOH C
ra300TBOJAHON TPYOKOI, KOHEI[ KOTOPOU OMYCKAIOT B JAPYTYIO MPOOHPKY C BOJIOH, OXJIAXKTAEMYO
JIpA0M. PeakuimoHHyI0 MpOOUPKY HArpeBaroT B IJIAMEHH ropeikd. YToOsl OE€H30I Mepexoaus B
NpUEMHUK, BHaYaJIe HAarpPEBalOT BEPXHIOKO YaCcTh NPOOUPKH, a 3aTEM pPEeaKLIMOHHYIO cMech. Yepes
HEKOTOpPOE BpeMsi B MPUEMHHKE HA TMOBEPXHOCTH BOJBI TMOSBHUTCA MACISHUCTOE MSATHBIIIKO
Oensona. Ilociae Toro kak peakuMOHHas NMPOOMpPKA OCTHIHET, €€ OTKphIBatOT. Olrylaercs
XapaKTepHBIii 3anax OeH3ona. HamucaTh MOJIEKYISpHYIO U CTPYKTYPHYIO popMyny OeH30I1a

OmnbiT Ne2 PacTtBopuMOCTh OeH30I1€e

B Tpu npobupku nomemaroT 1no oAgHoW karuie O0eH3osna. B mepByro nobasndroT 3 kamiau
BOJIbl, B IPYTYIO - 3 KaIlJIM 3TaHOJa, B TPEThIO - 3 Karuld JU3TUIOBOro s¢upa. B mpobupke c
BOJIOM oOpazyercst 2 ciosi, B ApYI'MX JBYX - OJHOPOJHBIM pacTBOp. 3HAuuT, OEH30J B BOJE
NPaKTUYECKH HE paCTBOPUM, HO XOPOILO PACTBOPSAETCS B OPIraHUYECKUX PACTBOPUTEIISX.

OmbiT Ne3 ['openue 6eH301a

B dapdopoByto yameuky nomemaroT 1 kamio OeH30jla U MOMKHUraroT. beH3zonm ropur
SPKUM KOTITSIINM TUITaMeHeM. Harncath ypaBHEHHE peakiuy TOpeHHs OeH3071a.

OmnpiT Ne4 Oxucnenue 6eH3051a U €ro TOMOJIOTOB

B 2 npobupku nomeratror no 3 kamM Boasl, 1 xame KMnO4 u 1 xamuie H2SO4. B
nepByr0 J00aBIAIOT Karuio O€H30J1a, a BO BTOPYIO Karuio Toiyosia. O6e mpoOUpKH SHEPTUIHO
BCTPSAXMBAIOT B TedeHue 1-2 MuHyT. B o00eux mnpoOupkax MPOUCXOTUT oOOecClBEYMBAHUE
pactBopa, HO TONyon ObIcTpee oOeciBeunBaeT pactBop. OJHUM M3 BAKHEUIIIUX CBOWCTB
OeH301a sBIIETCSl €ro YCTOWYMBOCTBh K JeiicTBUi0 okucnuteneid. Haubomnee peskoe oriamuue
apomarnueckux YBJl or HeHachlmeHHbIX YB/l )KUpPHOrO psAzna - OTHOIIEHHE K OKHCIMTEISM.
["omonoru 6eH305a OKUCIIAIOTCS 3HAUUTENIBbHO ObIcTpee Oen3ona. Ho y HUX apomaTuieckoe sjipo
Oosnee ycTOMYMBO K JeicTBHIO okuciauTeneid. Uem coenMHEHHBIE C SIAPOM YIIIEBOJIOPOAHbBIE
panukansl. [Ipoucxoaut mu obecuBeunBanue pactBopa? CrenaTh BBIBOJIBI.

OmnbiT Ne5 [Tonyyenue HUTpOOEH301a

B nmpobupky momemtarot 2 karum HNO3 u 3 xarum H2S04, monydeHHYI0 HUTPYIOIIYIO
CMeCh OXJIXJIAIOT U A00aBis0T 2 Kamu OeH3ona. [Ipobupky momeriaroT B BOJSHYIO OaHIo,
Harpetryto 10 550C Ha 2-3 MUHYTHI, TOCTOSHHO BCTpPSIXHMBas cojepkuMoe npodbupku. [locme
ATOr0 BBUIMBAIOT PEAKIMOHHYI0 CMECh B 3apaHee IOATOTOBJIEHHYIO MPOOUPKY C BOJIOW.
Hamncate ypaBHEHHME peakIMM B MOJEKYISIPHOM M CTPYKTypHOM Buzae. Crenats BBIBOJ O
npUMEHEeHHEe HUTPOOEeH30I1a

JlabopaTopnasi paGora Ne 5. CBolicTBa pacTBOpPa YKCYCHOM KHCJIOTHI.



Hens: M3ydenne pu3NIECKUX U XMMHUYECKUX CBOMCTB KApOOHOBBIX KHCIIOT U UX
MIPOU3BOHBIX.

O6opynoBanue: Y4eOHO — HamsIAHBIE TocoOus: Tabmumna: «lleprognyeckas cucrema
xuMuyeckux anemeHToB .M. MenneneeBay, Imiakarbl, XUMUYECKHE PEAKTUBBI, XHUMHYECKas
nocyna, DVD-auck (COOpHUK T€MOHCTPAIMOHHBIX OTBITOB).

TeopeTnueckuii Matepual sl U3y4CHHUS.

KapOoHOBBIE KHCITOTHI ¥ UX TIPOU3BOIHBIC

KapOoHOBBIMU KHCIIOTaMH Ha3bIBAIOT OPTaHUYECKUE COEIMHEHUs, COAEPIKAIUE B CBOEM
cocraBe KapOokcwibHyt0 Tpynmy. [lo MeXayHapoaHOH 3aMeCTHTENbHOW HOMEHKIATYpe
KapOOHOBBIM KHCIIOTaM COOTBETCTBYET OKOHYAHUE -0Basi KUCJIOTa B HA3BaHUU.
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YKCYCHER CTegPHOBERA LLEBENERSHA BeHzoiHaR

KWNCNOTa HKIACNOTa KWCNoTa KNCNOTa

JIist ipocTerIuX TpecTaBUTeNIel Kilacca, a TakKe BBICIIMX JKUPHBIX KHUCIOT, MIPUHSTHI
TPUBHUAJIbHBIC Ha3BaHUS (YKCYCHasl, CTEapUHOBAs).

[To umcny KapOOKCWIBHBIX TPYII MACNATCS HA MOHOKApOOHOBBIC (OJHOOCHOBHBIC) W
TUKapOOHOBBIC (IBYXOCHOBHBIE), B 3aBUCHMOCTH OT CTPOEHHUS YTIIEBOJOPOJHOTO CKEleTa - Ha
amudarnyeckue (YKCycHas, MaBeieBas) U apoMaTuieckue (OCH30iMHas).

[IpenenbHBIE OJHOOCHOBHBIE KapOOHOBBIE KHCIOTHI, COJEpKallie OT OJHOTO [0
OJIMHHA/IIIATH aTOMOB yTJepoja - *KUIKOCTH, XOPOIIO CMEIIMBAIOIIMECs C BOJOK. B TBepaoM u
JKUJKOM COCTOSIHUSIX, @ TaKK€ B BOJHBIX PACTBOpPAaX MOJEKYIbl KHCIOT TUMEPU3YIOTCA B
pe3yabpTaTe 00pa30BaHMs MEXITY HUMHU BOJOPOIHBIX CBS3EH.

OnHOOCHOBHBIE KAPOOHOBBIE KHUCIOTHI

O61mue crnocoObl MOTyYeHus

*OKHCIIEHHUE YTIE€BOJOPOAOB:
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0
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*OKucieHne NEPBUYHBIX CIUPTOB U anbaerngos KMnO4:
O O
+H +H
CH3—Cl +KCN —— = CHsC=N 25 cpzc? O, o, 7
- KCl o T NH3 ~
MNH2 OH
*['uaponu3 cnoxxHbIX 3pUpPOB
O
I H* I
Ri—C—O0—Rz + HLO Ri-C—OH + R,—OH
O O
H I

Il
Ri—C—0O—R2 + NalH — R;-C—0ONa + Ry—-0OH

XUMHUYECKUE CBOMCTBA

B3anMHoe BIHMsIHME COCTABIISIONIMX KapOOKCUIIBHYIO TPy KapOOHMIIA U THIPOKCHUIIA C
OJIHOI CTOPOHBI YMEHbIIAeT nojspusanuio csizeir C=0 xapOoHMIIa, C IPYroil CTOPOHBI
ocnabster cs3b O-H runpokcua, 4To MpUBOAUT K OTCYTCTBHIO peaKIMii HyKI€Oo()UIHLHOTO
npucoeanHeHns AN U YBEITMUEHHUIO MOABHKHOCTH BOJOPOJIa THAPOKCHIIA (KHUCIOTHBIE
CBOMCTBA).

KucnortHsie cBoiicTBa.
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Kap6oHoBbIe KHCITOTHI - c1a0bie KUCIOTHL. C yBETUYCHHEM YTIICBOIOPOJTHOTO paIruKaa
CTEIeHb IUCCONUAIMK yMeHbInaeTcs. [Ipeaensapie MOHOKapOOHOBBIE KHCIIOThI 00JIaJaf0T
BCEMU CBOMCTBAMH OOBIYHBIX KUCIIOT:

a) 2RCOOH + Mg — (RC0O0)2Mg + H2—;

6) 2RCOOH + Ca0O — (RCO0)2Ca + H20;

B) RCOOH + KOH — RCOOK + H20;

r) 2RCOOH + Na2CO3 — 2RCOONa + CO2— + H20.

1) B3aMMO/ICHCTBHE CO CIUPTaMU (peakius dTepuduKanun).

O [H'] CH CH;0H OH + fl::ln
CHTH_DH EHa—é—DH] CHg-n:': —0OH aot CI—Ig—'Ll“
H—Cl:'—CHg ’ Cll'
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CpaBHeHI/Ie CHJIbI KUCJIOT:
0 0 0
CHQ—C//// - H_C"'/// > CHa—pC/"// = CH3—CH3—I-C4/
{ “OH “OH “OH “OH
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HenpenenbHble kKapOOHOBBIE KUCIOTHI
CrniocoObl nonydeHus
*I'upoIN3 ranoreHonponu3BOAHbIX:
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EKpIOBER K-Ta OpreHHekos CTEKD

eJlernaparaius ruIpOKCUKUCIIOT:
3

Te P e R CH —(JJH
Cry—Cr—c” UIES cp=c—c] >
O OH 2 OH DD CHs
METaKPICBEA K-Ta CpraHHEcKoe CTERI0
*HuTpwibHbIN CUHTE3:
KCN H.0
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XMUMHYECKHE CBOMCTBA
*['nporasoreHnpoBaHue:

&
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Jyist BEIIOJTHEH WS TIPAKTUYECKUX 3a/IaHUi 00yUYaIOIUMCS TIPEJIaraeTcsi IO3HAKOMUTHCS
C IGMOHCTPAIIMOHHBIMU dKCIIEPUMEHTaMU U3 cOOpHHUKA onbiTOB Ha DVD: «llIkonbHBIN
XUMUYECKUM KCIIEPUMEHTY, OpraHuYecKast XUMHs, 4. 3.

JlabopaTopnasi paGora Ne 6 CuHTe3 €J10KHOT0 3(pupa.

Ilesb padoThI: IPOU3BECTH CUHTE3 CIIOKHOTO 3(Hpa, U3ydeHHE METOAO0B IPOBEICHUS
peaKum”I, pacycT 3arpy3Kk UCXOJHBIX KOMIIOHCHTOB, YCTAHOBJICHHUC YUCTOTHI IIPOJYKTOB
pEaKLHH.

1. TeopeTuyeckasi 4acThb

Peakmust arepudukaius 3To 00paTUMBII MPOIECC B3aUMOACHCTBHSI OPraHUICCKIX
KHCJIOT CO CIIUPTaMHU.

Ha xonnuecTBeHHBIN BBIXO 3(UPOB, KPOME MIPUPOJIBI PEATCHTOB BIMSIET: COCTOSIHUE
peareHToB B UICXOJHOM CMeCH, IPUpPOJia KaTajin3aTopa, TeMIeparypa, TeMIeparypa,
WHTECHCUBHOCTH TIepeMenuBanus U T.1. OCHOBHBIM (haKTOPOM, TIPU MTPOUHX OJIMHAKOBBIX
YCIIOBUSX, BIUSIONIUM Ha CKOPOCTh 3TepUUKALINU, SIBISETCS MPUPOAA YTIEBOIOPOIHBIX
paauKanoB KUCIOTHI U criupTa. CKOPOCTh peaKIuu MaJaeT MpHU Mepexo/ie OT HU3IINX CIIUPTOB K
BBICIIMM, OT IEPBUYHBIX K TPETUYHBIM. UeM BbillIe KHCJIO0THbIE CBOMCTBA KMCJIOTHI M CIIUPTA,
TeM Jierde COeJMHEHUs BCTYNAKT B PeaKIHI0 3TepupuKanum.

MexaHu3M peakiiuu dTepuUKalug MpeICTaBIeH CIAeAYIOINM 00pa3oM:

OOm1ast cxema peakluy 3TepruuKaum:

t, H,SO,
R1C R,aH) R,COOR, + H,O (1)

Karanuzatop — cepHast kuciora, HeoOXoauma Jiisi 00pa3oBaHus KapOKaTHOHA U3
KapOOHOBOM KHCIIOTHI.

R,C=0 + H* —= R;C*-OH
H “oH

Janee, kapOKaTHOH HYKJICO(DUIBHO aTaKyeTCsl KUCIOPOIOM CIIUPTOBOM TPYIIIBI:

H
R,C-OH +'0"R, === R;C-OH
H o H :l()t Ry

H

[IporcxoauT o6pazoBaHre KapOKATHOHA IPYTOM CTPYKTYPHI, KOTOPHIH, J1ajee, TepseT
MPOTOH U MOJIEKYJy B BUJIE KATHOHA THIPOKCOHUS:
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Bce cranum nmpornecca stepuuKaii paBHOBECHBI, IPUYEM CIIBUTA PABHOBECHUS MOKHO
JOCTUYb, B35B HM30BITOK OJHOTO W3 HCXOIHBIX BELIECTB WIIHW, YAalsis OJUH U3 KOHEUHBIX
MPOJYKTOB. YAANSIOT M3 PEaKIMOHHON Macchl HanOoJee JISTKOKHUIAIINA KOMIIOHEHT. Bpems
peakLMK ONpeiesieTcs He TOJIbKO JOCTHKEHUEM PaBHOBECUS U COCTABOM IPOAYKTOB PEaKLIMH,
HO M CKOPOCTBIO TeUEHHs TOOOYHBIX peakiuid. [Ipu mpo1omKuTeIbHOM IpeObIBAHIMH HCXOTHBIX
BEIIECTB B 30HE PEAKIINH, BHIXOJ] 3(PUPOB YMEHBIIIAETCS.

MHorue cnoxHbele 3@Qupbl 007a7al0T NPUATHBIM 3allaxoM, IIOATOMY HIMPOKO
UCnonb3ytoTcs B mapgpromepuu. CioxxHbie 3(QUPBI )KUPHBIX KUCIOT U CHUPTOB UCIOIB3YIOTCS B
KayeCTBE MOBEPXHOCTHO-aKTUBHBIX BEILIECTB, KOTOPbIE IIMPOKO NMPUMEHSIOTCS B IIPOU3BOJICTBE
CUHTETUYECKUX MOIOLIUX CPEACTB, 3MYJIbraTOPOB U T.A. IPUPOJHBIE Macia U >KUPbI TaKkKe
IIPEJICTABIISIIOT B CBOEH OCHOBE CIIOXKHBIE I(PUPBI.

2. DKCIIepMMEHTAJIbHAS YACTh.

CryneHty mpemiaraercs — BBIIOJHUTH — CHHTE3  CIOKHOTO  3(QuUpa, BBIAACTCS
WHJUBUIyaJIbHOE 3aJJaHME Ha pacueT 3arpy3Kd MUCXOAHBIX BemiecTB ¢ yuyetom 10 % wu30bITKa
CIHUPTA, CTYACHT JOJDKEH NMPOAHAIM3UPOBATh (PU3MUYECKHE KOHCTAHTHI MCXOJHBIX M KOHEYHBIX
OPOJAYKTOB CHHTE€3a W HAa OCHOBAaHMUU OTOr0 CJelaTh BBHIOOP MeToAa CHHTe3a, o0beMa
HCIIOJIB3YEMOU MOCY/BI.

2.1. YpaBHeHHE OCHOBHOM peakIum:

t H,S0,
R]_C Rz@ —_— R1COOR2 + Hzo (1)

Kucnora — ykcycHas, ciupT — (3TUIIOBBINA, U30MPOMMIIOBLIHN, TPOMUIIOBBINA, OYTUIIOBBIH,
BTOP.OyTUIIOBBIN, TPeT.OyTHUIIOBBIN, H300yTHIIOBBIN, AMUJIOBBIH, N30aMUIOBBIH.
2.2. YpaBHeHus1 NOOOYHBIX peaKLMii:

Ron + H2804 =~ ROSOgH +H20 (2)

HETOJHBIA KUCIIBINA alKUICyIb(paT

R -CH=CH, +H,0

aJKEeH

R2-0-R; 2.3.

poCToii 3¢hup Cunres
3¢pupos

¢ TemnepaTypoii kunenus menee 100 °C
CxeMa yCTaHOBKH JUISl TIPOBEJICHUS CUHTE3a M300pakeHa Ha puc. 1.

2.3.1. IIpoBenenne cuHTE3a

B kon0y Bropia nanmuBaioT cmech: 2,5 M cnupra W 2,5 M1 KOHLEHTPUPOBAHHOMH
CEpHOMN KHCIIOTBI, @ OCTAJIbHOE PACUETHOE KOJIMYECTBO CIIMPTA M YKCYCHOM KHCJIOTHI 3aJIMBAIOT B



JeNuTeNnbHY0 BOpoHKY. Ilpu Temmeparype peakiuonnoit cmecu 100 °C maumnaroT npunusathb
CMECh U3 JICTUTENIbHON BOPOHKH C TaKOH K€ CKOPOCTHIO, KaK UIET OTTOHKA 3upa.

[locne okOHYaHUS CHUHTE3a, KOTAAa BCS CMECh KHUCIOTHI W CIUpTa MPHIUTAa B
pEaKMOHHYI0 KoJ0y, a B Kojbe ocTaloch 2-2,5 M KHAKOCTH, CHHTE3 3aKaHYMBAaIOT.
OTkimoualoT HarpeBatellb W pa3duparoT ycraHoBKy. CojaepkumMoe MpHEMHHUKa MEpeHOCAT B
JEUTEIbHYI0 BOPOHKY M TTpoMbIBatOT 30-50 mur pactBopa yriekucioro Hatpus (Na;COs) mis
yAaJIeHUs] HeMpopearupoBaHHOM YKCYCHOM KUCIOTHI U 30-50 mut BOJIBI.

[Ipu mpoMbIBKE cMecCh B JEIUTEIHLHONW BOPOHKE SHEPTUYHO BCTPSIXUBAIOT IJISl JTYUILEro
nepeMemuBanis 3pupa W TNPOMBIBOYHOTO pACcTBOpPA, JAlOT pPACCIOUTHCI M HWKHUH
MPOMBIBOYHBINA CJIOW yAanstoT. DPUp MEepeHOoCAT B KOHUYECKYIO KOJIOY M cymiaT Oe3BOAHBIM
KpUcTaTnueckuM cepHokucibiM HaTpueM (NaxSOs), nnst yero B K00y BHOCST HEOOJIBIIMMU
NOpUUsSMHU CONIb U BCTpsixuBaioT. [lociie mpocBetienus sdupa, ero mepeHocsT B KOOy Ui
NEPEroHKY, MpeBapuTeIbHO, H3MEPUB 00bEM.

Puc. 1. Cxema ycTaHOBKH JJis IPOBEACHUS dTepUPUKALINU JIJISl TTOTydeHUsI dPupa ¢
TemmepaTypoii kunenus nuxke 100 °C.

1 — snexTponarpeBateinp; 2 — kosba Bropna; 3 — tepmometp; 4 — nenuTeNbHas BOPOHKA;
5 — xonoauneHuk JInbuxa; 6 — annonx; 7 — mpueMHas Konoa.

I[TPUMEP BBIITIOJIHEHU A PACUETHOI'O 3ATAHUA
(na mpumepe 1 BapuaHra).
1.Ucxons u3 tabn.2 opopmisieM TabIUIly IO BapUAHTY:

Kon-Bo Kon-Bo ciupra Kon-Bo Kon-Bo
B KHCJIOTBI adupa BOJIBI
! Han ! ! !
1 0Jlb MEHOB. 1 0JIb 1 0Jlb 1 OJIb
) Oyt 3 ) )
JIOBBI 5,8

OmnpexnensieM HEAOCTAONINE TAaHHBIE (OKPYTJIsieM MOJIM 10 BTOPOT0 3HAKA MOcCJIe
3ansToli; Bce 0CTAIbHbIE 3HAYEHHS-10 MIEPBOIO).

Heobxomumbie nannpie A pacyera (tadmn.l):

VYkcycHas kucnora: moj.Bec: 60,05; miotHocTs: 1,0492.

Byrunossiii ciupt: Mout.Bec: 74,12; mnotHocTh:0,8098.

VYkcycHo-0yTunoBsit 3¢gup: mon.sec:116,16; mmornocts:0,8825.11

Bopa: mom.Bec:18; mnoTHOCTE: 1.



1.Ucxons u3 gopmynsl  V=m/p, Haxoaum o0beM cnupTa ( Yy KOro 33aJaHO YUCICHHOE
3HaYeHHe APYroro KOMIIOHEHTa, MO 3Toil ¢dopMylie HaxoOAT 0O0BEM WM Maccy 3aJlaHHOTO
KOMITOHEHTA).
V= 15,8/0,8098=19,5.
2.0npenenseM Koja-Bo Mostelt ciupTa o hopmyse: MOJIb= m\M, T.e.
15,8\74,12=0,21.
3.ITlo ypaBHEHHMIO peaKIMM BCE BEIIeCTBA OepyTcs B Koi-Be 1 MOIIA, HO IJIS TOTO, YTOOBI
CABHUHYTh pPaBHOBECHE B CTOPOHY OOpa3oBaHMs 3PHpa, KOJI-BO CHHUpTa Oepercs ¢ H30BITKOM
10%, T.c. B kou-Be 1,1 Momei
Kucnora Croupt Ddup Bona
1 11 1 1
Hcxoas u3 TeOpeTuuecKoro KoJi-Ba MoJiel, epexoaruM Ha MOJIM IO BapUAHTY:
0,21 moneit cnupra — 1,1
X Monen KACnoTsl — 1 X=0,21x1\1,1=0,19
CrnenoBarenbHO, UCXO/1s U3 JAHHBIX 110 TEOPETUY. MOJISIM (CM.BBIILIE) MUILIEM:
Kucnora Cnupr Ddup Bona
0,19 0,21 0,19 0,19
B ToM cnywae, ecnu pacueT BeAeTcs MO APYroMy KOMIIOHEHTY, Hampumep 3hupy, pacuer
BEJIETCS aHAJIOTMYHO, yuuThbiBast 10% u30BITOK criupTa.
4.Jlanee, ucnons3ys ¢popMyisl mil. 1,2, onpenensieM Bce OCTabHbBIE MPOTYKTHI:
Kucnora: 0,19 x 60,05=11,4; 11,4\1,0492=10,9
Do¢up: 0,19 x 116,16=22,1; 22,1\0,8825=25,0.
Bona: 0,19 x 18 =3.,4; 3,4\1 = 3 /4.
3anonHsieM Tabnuiy:

Ne Kou-Bo Kou-Bo ciupra Kon-Bo a¢upa Koi-Bo Bozbl
Bap | KHUCJIOTBI

r | mn | Moimb | HaumeHoB. | r MJI | MOJb |T | MI | MONb | T | MI | MOIb
1 OoyrtmnoBerii | 15,8

11,4 10,9 0,19 195 021 221 250 0,19 34 34 0,19

IIpakTnyeckas padora Ne2

Pacyersl 10 XUMHYECKHM YpPaBHEHUAM (Macchl, 00bEMa, KOJIHYECTBA HCXOIHOI0 BelllecTBa
WIN NPOAYKTA PEaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 HCXOAHBIX
BELECTB HJIH NPOJAYKTOB PeaKIUH)

[Ipexxae yeM NMpOBECTH XMMHUYECKYIO PEaKLMI0, HEOOXOAWMO pPELINTh, B KAKOM MacCOBOM
COOTHOILIEHUH CMEIIaTh HCXOJHbIE BEIIECTBA, M PACCUUTATh Maccy MPOIyKTa, KOTOPBIA NpU
ATOM HOJIYUUTCS.

KonuuecTBeHHBIMU OTHOIIEHUSMU 3aHUMAaeTCs paznen XUMUH, KOTOPBIi
Ha3bIBACTCs cmexuomempueli (OT Tped. cmouixeuoH — 3IEMEHT U Mempeo — U3MEPSIIO).

ANTOpUTM pelIeHus pacYETHBIX 3a/1a4

BHUMaTeNnbHO MpOYNTANTE YCIIOBHUE 3a1a4H.

Crnesa, 3anummTe cioBo «J[aHo», a IO HUM KPaTKO JaHHBIE 331a4d ¥ 4TO HE0OXO0IMMO HANTH.
[IpaBee 3anmmmmuTe ci0BO «PemeHne», 1 NpOU3BOIUTE BCE OCTAJIBHBIE 3AIIMCH M PACYETHI MOJ
HHUM



a) 3alUIINTE YpaBHEHHE PEaKIMU, CCIAM JaHHas 3ajada Iojpa3yMeBacT Kakoe-Tn0o
XUMHYECKOE B3aUMOJIEHCTBHE;

B YPaBHEGHUH OJHOW YEPTOW MOAUEPKHHUTE XUMHUYCCKHE (OPMYJIbI BEILICCTB, JaHHBIC
KOTOphIX (M, V, N) yKa3aHbl B YCAOBHSAX 3a7ayH, a AByMs depTaM — (DOPMYJIbI T€X BEIIECTB,
JTAHHBIE KOTOPBIX TPEOYETCS BHIYUCIIUTD;

[0 YPaBHCHHIO PEAKIMM OINPEACIUTE. KOJIUYECTBO (MOJB) TEX BEIIECTB, (HOPMYIIBI
KOTOPBIX TOMYEPKHYTHl (OAHOM wiam AByMmsi uepramu). Kosdduimenr, crosmuii nepen
bopmynamMu TOTUEPKHYTHIX (B JAHHOM Cllydac) BEIIECTB, OyaeT IOKa3bIBaTh KOJHUYECTBA
nmaHHbIX Bemects (N): Mr, M, V, Vm;

HalICHHBIC 3HAYCHHMSI 3aIMUIINTE IO/ COOTBETCTBYIOIUMH XUMHUYCCKHUMH (HOPMYJIaMH;

0) 3anummTe pacuéTHbie (HOPMYIIbI, HEOOXOAUMBIE JIJISl PELICHUS TaHHOM 3a/1a4H;
B) MPOU3BEIUTE PACUETHI;

4. 3anummre OTBET.

XHUMHUYECKOE YpaBHEHHE TOKA3bIBAET, KAKUE BEIIECTBA U B KAKOM KOJIMYECTBE PEarupyroT
JIpyr ¢ OPYroMm, a Tak)Ke KaKWe BEIIeCTBA IPH ITOM OOPa3yTCs, CKOJBKO KaXKJOT0 U3 HHX
MOKHO TMOJTYYHUTb.

BemecTtBa BcTymaloT B XMMHUYECKHE PEAKIMM B KOJIMYECTBAX, IMPOMOPIMOHATBHBIX
ko duimenTaM B ypaBHEHMHM peEaklIMH. OJTO O3HAYaeT, YTO OTHOLIEHHE KOJHYeCTB
pearupyommx BemecTs (B MOJISAX) PABHO OTHOIIIEHHIO COOTBETCTBYIOIIUX K03 PuuueHToB
B YPABHEHUH PeaAKINH.
Hampumep, ypaBHeHHE peakIiu

2H2+ O2= 2H-0

2M0ib 1Mo 2 MOJIB
MOKA3bIBACT, YTO JBE MOJICKYJIBI Bojopoaa Hy pearupyroT ¢ ogHON Mostekynoi kuciopoaa Oz ¢
oOpa3oBaHueM JIByX MoJiekyn Boasl H20.

|. BeiBoa xXuMH4eckoi (popmy bl

1. Haxoxnenue xumuueckoi ¢popmyiibl BeliecTBa M0 MaCCOBBIM J10JISIM 3JIEMEHTOB.
3adaua 1. DneMeHTapHBI COCTaB BEIIECTBA CIEAYIOIIMNA: MaccoBas JOJS DJIEMEHTa Keles3a
0,7241 (umm 72,41 %), maccoBas nosst kuciopoaa 0,2759 (umu 27,59 %). BeiBenure XumMuueckyro
bopmyy.

2. Haxo:xxaenue XxumMu4eckoii ¢popmMyJibl 0 OTHOLIEHHIO MACC IJI€MEHTOB, BXOAALINX B

COCTaB /IAHHOI0 BelleCcTBA.
3aoaua 2. Haiinute XUMUYEeCKyr0 (HOpPMYy BEIIECTBA, B COCTaB KOTOPOTO BXOJUT 9 MaCCOBBIX
yacTel aTfOMUHUS U 8 MAacCOBBIX YacTel KHCIOpO/a.
3aoaua 3. B coctaB BemectBa BxoasaT 30,7 % xamus, 25,2 % cepsl, 44 % xucnopona. BeiBectu
(bopMyIty 3TOr0 COeTMHEHUSI.
3a0aua 4. [lonBeprHyB aHaNHM3y BENIECTBO, YCTAHOBWIJIHM, YTO B €r0 COCTaB BXOJAT: HATPUH C
maccoBoit nmonerr 0,4207 (wnm 42,07 %), dochop ¢ maccosoit moneit 0,1891 (wmm 18,91 %),
KucIopos ¢ maccoBoit monet 0,3902 (umu 39,02 %). Haliqute hopmy coeqrHEHUSI.

I1. Pacuétbl mo xummnyeckum popmyaam
1. BelunciieHHe OTHOCUTEILHOMH MOJIEKYJISPHOI Macchl BemecTBa Mr.
3adaua 1. Haligure OTHOCUTENHHYIO MOJIEKYIISIpHYIO Maccy cyibdara HaTpus NaxSOa.
2. HaxosjaeHue OTHOLIEHHUSI MACC 3JIEMEHTOB IO XHUMHU4YecKOi ¢opMyJie CJI0KHOTO
BelllecTBA.
3aoaua 2. Haiigure OTHOIIEHHE MACC 3JIEMEHTOB B I'HJIPOKCUIE KaJIbIIHA.
3. HaxokaeHue coepKaHusi MACCOBBIX /10J1eH 3J1IeMEeHTOB B CJI0’KHOM BelllecTBe.
3aoaua 3. Berauciante MaccoBbI€ I0JIU 3JIEMEHTOB B THIPOKCUIC HATPUSI.



4. HaxoxxaeHune Macchbl JIeMEHTAa 10 U3BECTHOM Macce CJI0KHOIr0 BellecTBa.
3ao0aua 4. Beraucnure, ckoibko hochopa cogepxurcs B 10 T pocdara kambius Caz(POa)2.
5. Haxo:kaeHue Macchl CJI0KHOI0 BelecTBA 110 3aJaHHOH Macce DJIeMeHTA.
3aoaua 5. B xakoii macce okcuna meau (11) conepxkurcs 3,2 T menu?

II1. Pac4éTsl ¢ MCIOIb30BAHMEM MOHATHUS «MOJIbY.
1. BpbluuciieHHe KOJMYECTBAa BelleCTBA, COOTBETCTBYIOILEI0 OIpeneéHHOol Macce
BelllecTBa.
3aoaua 1. Kakoe KOMM4YeCcTBO BEIIECTBA COCTABISIOT 66 T okcuna yriaepoaa (1V)?
3adaua 2. B pesynbTare peakiuu moiydeHo 22 r cynbdara xeneza (II). Kakoe komudectBo
cynbdara xenesa (II) coorBeTcTBYET 3TOM Macce?
2. BoluucieHne Macchl BellecTBA M0 U3BECTHOMY YMCJIy MOJIeil BelecTBa.
3aoaua3. Jlano 2 Mob CEpHOM KHCIOTHI. BRIYUCINTE Maccy CEepHOM KHUCIOTHI.
3aoaua 4. B peakuuu c cepoil B3aumoaeicteyer 0,5 moinp xeneza. Onpenenure Maccy esesa,
KOTOPYIO CIIEAYeT B3ATh JUIsl pEaKnu.
3. BblunciieHHe 4YHCJIa aTOMOB M MOJIEKYJ, COAep:KAIIMXCA B ONpeneJéHHOH Macce
BelllecTBa.
3adaua 5. CxoJIbKO MOJIEKYJI cosiep>kUTcs B 36 T BOZBI?

IV. PacuéTbl, cBsi3aHHbIE C MCNOJb30BAHHEM IJIOTHOCTEH, OTHOCUTEJIbHBIX NMJIOTHOCTEH H
MOJISIPHOTO 00bE€MA ra3oB

1. Haxo:kaeHue MJIOTHOCTH UM OTHOCHTEJbHOW IUIOTHOCTH ra3a mo XMMHU4YecKoi Qopmy.ie
JAHHOIO ra3a.

3a0aua 1. Beluucnure IJIOTHOCT U OTHOCHUTENbHBIE IUIOTHOCTH okcuzaa yraepoaa (IV) mo
BOJIOPOJTY, METaHy, BO3AYXY.

2. BoruncieHue 00béma onpeneiéHHON Macchbl ra3000pa3HOro BelecTBA MPH H.Y.

3adaua 2. Kaxoit 06béM 3annMarot 48 T kucinopoaa’?

3. Bolunciienue Macchbl ra3000pa3Horo BeuecTBa, 3aHUMAIOLIEro onpeaeJéHHbII 00bEéM.
3adaua 3. Beluuciante maccy ra3oBOM CMecH, cocTosmied u3 5,6 m° metana u 2,24 m° oxcupa
yraepona (II).

4. BplumcijieHne Macchbl BeleCTBA MO YPABHEHHSIM XHMHUYECKHX PeaKiuil, B KOTOPbIX
YYaCTBYIOT UJIM 00pPa3ylOTCsl ra3bl.

3a0aua 4. Kakoit 00bEM Kuclopoja M BO3AyXa TOTpedyercs, 4ToObl ckeub 224 M° okcmma
yraepona (II), ecnu comepkanue B HEM HETOPIOYMX NMpUMeceld B 00BEMHBIX A0JsAX paBHO 0,25
(umu 25 %).

Jano: Pemenne:
V (CO) =224 m® 1) Beruucnsiem, ckonpko uncroro okcuaa yriaepona (II) conepxxurcs B
cMmecu
W (mpum.) = 25 % 100 % — 25 % =75 % (uuctoro CO)
Haiiu: B 100 M® cmecn conepxutes 75 M CO
2230775
V (0) -? B 224 M3 -mmmmmmeeeeeee- X M3, x= 00 =168 (M%) —V(CO)
V (Bo3n.) -? 2) Ompenensiem, Kakoil 00bEM KHCIOpoIa TOTpedyeTcs,
4TOOHI CKeub 168 M okcupa yraepoga (11).

3anuiueM ypaBHEHHE XUMHUYECKON pPEeaKIMK, PACCTaBUM
KOA((HULIUEHTBI:
168 M y 3
2CO+02=2CO0O2
2 monb 1 Monb



Vm 22.4 M3/moib
V (CO) =2 22,4 =448 (M3 V (02)=1'224=22,4
(M%)

68y 168422 4

= 44 8 224 Ly = 44 8 =84 \Vi (02) =84 M3
3) Haxonum 00bEM BO31yXa, HEOOXOAMMBIN JIJIS1 PEaKIUH.
Boznyx conmepxur 0,209 o6pémubIX noseit (mn20,9 %) kucnopona. OTcroaa ciemyer:

100 m Bo3yxa comepsxut 20,9 M> KucIOpoaa
Z M3 e 84 m® kuciopoza

100 205 100+ 84

z 24 1z = 208 - 401,9 (M%) - V (Bo3z.)
Otser: 84 M1 kuciopona; 401,9 M2 BO3/yXa.

3adaua 5. CxolbKO TpaMMOB BOJIbI 00pa3yeTcs Mpu B3pbIBe cMecH 2 T Bojgopoaa u 20 r
KHCIIOpO/Ia.

V. Pacuérpl, cBsI3aHHBIE C OIIpeIeJIeHHEM MAaCCOBOM 10J1M PACTBOPEHHOI0 BellleCTBA B
pacTtBope

1. BbluuciieHue Maccbl PAacTBOPEHHOIO BellleCTBA W PAaCTBOPHUTENs, €CJM HW3BEeCTHbI

MaccoBasi 10/l PACTBOPEHHOI0 BellecTBA M Macca pacTBopa.

3adaua 1. Beruncnute Maccy XJopHa HaTpusi ¥ BOJbl, HEOOXOAUMBIX JUIsl mpurotosieHus 500 r

pacTBOpa, B KOTOPOM COZIep KaHue XJIOpHJIa HaTpUsl B MacCOBBIX JoJsX paBHO 0,05.

3aoaua 2. Kakoit 00b€éM xJ0poBOgOpOna (H.y.) U BOABI MOTpeOyeTcs, YTOOBI MPUTOTOBUTH 1 1

pactBopa (r = 1,05 r/cm®), B KOTOPOM cofeprkaHne XI0poBOA0poaa paBHo 10 %?

3aoaua 3. BeluMCIWTE MacCOBYIO JOJIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE Maccoll S5 KT,

COJIEpIKalleM pacCTBOPEHHOE BELIECTBO Maccou 1 K.

2. Beluncienus, cBsi3aHHbIe ¢ pa30aBjieHUeM PacTBOPOB.

3adaua 4. Kakoit 06BéM pactopa (r = 1,80 r/cm®), B koTopom conepxanne H2SO4 B MaccoBbIx

noisx pasHo 0,88, motpeOyercs, 4ToOBl MPUTOTOBUTH 1 J1 pacTBopa, conepxkameM 10 % cepHoit

kucioTsl (r = 1,069 r/cm®)?

3adaua 5. Kakoit 06BEM Bombl moTpebyeTcs s paz6asiaenus 200 ma pactsopa (r= 1,4 r/cm®),

coJlep)KaHUEe a30THOM KHCJIOThI B KOTOpOM cocTaBisieT 68 %, 4yToObl MONY4YUTh PacTBOp C

CoJIep’KaHUEM a30THON KUCIOThI, paBHBIM 10 %?

VI. PacuéTnl 10 ypaBHEeHHSAM XHMHYECKHX pPeaKIui

[Ipn pemeHun 3amay MO YpaBHEHUSAM XHMMHMUYECKUX PEAKIUl pPEeKOMEHIyeTcs CoO0aaTh
YKa3aHHYIO HI)KE [TOCIIE0BATEIbHOCTB!

BHuMarenbHO mpodHTaliTe yCcIOBHE 3a/add U CHeNaliTe KpPaTKylo 3alHch: YTO JIaHO? CIEeayeT
HauTH?

Ecnu BemiecTBa maHbl C NpUMECSMH, TO CHayaja BBIUMCIMTE MacCy YHCTOTO BEIECTBa,
COJIEPIKaIErocs B IPUMECH.

CocraBbTe YpaBHEHHE COOTBETCTBYIOLIEH XUMUYECKOM pEaKIUu.
B ypaBHeHum ojHON 4epTOil MOAUEPKHHUTE XMMHUYECKHE (DOPMYIIBI BELIECTB, JaHHbIE KOTOPBIX
(m, V, n) yka3aHel B YCIOBHSIX 3aJa4yd, a IBYMs 4epTamMd — (GOPMYJbI TE€X BEIIECTB, JaHHbIC
KOTOPBIX TpeOyeTCs BEIUUCIUTS.

Ilo ypaBHEHMIO peaKkLMM ONpPENENIHUTE: KOJMYECTBO (MOJIb) TE€X BELIECTB, (OPMYNBI KOTOPBIX
noqu€pKkHyThl (0gHOM win AByMmMs uepramu). Koaddumnment, crosmuii nepen ¢dopmyinamu



noM4EPKHYTHIX (B JaHHOM cCIlydae) BEIIECTB, OyAeT MOKa3blBaTh KOJMYECTBA JAHHBIX BEIIECTB
(n): M, , M, V, V.

Haiinennple 3HaYeHWs 3alUIIATE 107 COOTBETCTBYIOIIMMH XUMHUYECKUMH (opMynamMu U
MIPOU3BEINTE BEIYMCIICHUSI (COCTABUB MPOTIOPIIHIO).

3anuIImTe OTBET.

3aoaua 1. KakoBa macca BOJIbI, KOTOpast 00pa3oBanach MpU CropaHuu 8 T Bojopoa’?

[MaHo: Pemenune:
m(Hz2)=8r m=M"'n 8r XT
2H,+02 = 2H20
2 MOJIb 2 MOJb
HaiiTtn: Mr 2 18
m(H20) - ? M 2 r/MOb 18 r/moib

m 2r/monb " 2wmonp 18 r/Monb” 2 MOIb

Ilo ypaBHEHMIO peakuu:
u3 4 r Hz o6pazyercs 36 r H20,
au3 8r ----m-m-mmmmmee- XT
CocTtaBuM NponopUUIO

Oteer: m(H20)=72r.

3aoaua 2. Kakas macca TMIpOKCHJIa HaTpusl oOpa3yercs Mpu B3aUMOJEHCTBUU 2,3 T' HATpUs C
BOAON?

3aoaua 3. TutaH B IPOMBIIUIEHHOCTH MOJIY4at0T MarHUi — TEPMUYECKUM METOIOM:

TiCls +2 Mg =Ti+ 2 MgCl

CKonpKO MarHusi Hajlo B3sThb, YTOOBI U3 XJopuaa turana (IV) nonyuurs 9,6 kr Turana?

3a0aua 4. Paccunraiite 00bEM BOJOpPOJA, KOTOPBIM BBIAEIUTCS NMPU PACTBOPEHUHU ATFOMUHUS
Maccoi 10,8 r B U30bITKE COJITHOM KUCIOTHI (HOPMaJIbHbIE YCIIOBUS).

3a0aua 5. Cmech MeIHBIX U MarHUeBBIX OMUJIOK Maccoil 1,5 r o6paboTanu U30bITKOM COJISHOM
KUCJIOTHI. B pe3ynbrare peakimuu BbLaenuics Bojopoa o0wsémMom 0,56 i (H.y.). Beraucnure
MacCOBYIO JJOJIIO MEIU B CMECH.

VII. Pac4éTnl Mo TepMOXMMHYECCKHM YPABHECHHUAM
1. BbpluncieHHMe Ha OCHOBe TEPMOXHMMHYECKOI0 YPAaBHEHHMS KOJMYECTBA TMOIJIOIIEHHOM
TeIJIOTHI 10 M3BECTHOI Macce 0JHOI0 U3 pearupyroiux BelecTs.
3aoaua 1. S+ 02=S50 + 297 x]JIx
Briuucante no TepMOXMMUYECKOMY YPAaBHEHUIO KOJTMYECTBO TEIUIOTHI, BBIACISIEMONU TPU
cropanuu | Kr cepsl.
3aoaua 2. TepMOXUMHUYECKOE YPABHEHHE PEAKIIUU PA3TIOKEHHS U3BECTHSIKA!
CaCO3 = CaO + CO2 — 157 x/Ix
CKOJIBKO TEMJIOTHI 3aTPAauYMBAETCS HA Pa3NIOKeHUE | KT U3BECTHSKA?
3aoaua 3. TepMOXUMHYECKOE YpaBHEHUE PEAKIIUN alleTUIICHA!
2CH2+502=4C0O2+ 2 H20 + 2610 xIx
CKOJIbKO TEIIOTHI BBIJIEIUTCS, €CJIU OYJeT U3pacX0J0BaHO:
a) 1 monp anerunena; 0) 13 r anerunena; B) 1,12 1 anerunena?
2.HaxoxxaeHne Macc pearMpylolmx BellecTB, eCIM M3BECTHO, KAKOe KOJINYeCTBO TeloThl
BbI/IEJIMJIOCH B JAHHOW peaKium.
3aoaua 4. I1o TEpMOXUMHUYECKOMY YPABHCHHIO PEAKITNU:
C+ 02=C02+ 402,24 x]1x



BBIUNCIIUTE, CKOJIBKO CTOPEJIO YIS, €CIIN IPU peakluu Bbiaeamiock 33520 k[ TernnoTsl.

3aoaua 5. Tepmoxumudeckoe ypaBHeHHe peakinu okcuaa meau (I1) ¢ consHol KUCIOTOlM:
CuO + 2 HCI = CuCl2 + H20 + 63,6 x/Ix

CKOJBKO TEIUIOTHI BbIJETUTCA Mpu pacTBopeHru 200 T oKkcuia MeI1 B COJISTHOM KuciioTe?

VIII. Pacuérnl, CBSI3aHHBIE ¢ MIOHATHEM «HU30bITOK — HEJOCTATOK)
3aoaua 1. K pacTBOpYy, coaepkalieMy HHUTpAT KaJbIHMs Maccod 8,2 T, NPWIMIA PacTBOP,
coJleprKalIuii kKapOoHAT HATpUst Maccoit 6,36 r. PaccunTaiiTe Maccy Moyd4eHHOTO OKCHJIA.
3aoaua 2. JIns oOpa3oBaHus Xja0puaa aMMOHUs ObLIO B3sATO 11,2 71 (H.y.) ra3000pa3HOro aMmMuaKa
u 11,4 1 (u.y.) xnopoBogopoa. KakoBa macca 00pa3oBaBIIerocs: MpoAyKTa PeaKIiuu?
3aoaua 3. 10,7 r xJ10puaa aMMOHHUSI CMEIIANIX ¢ 6 T THAPOKCH/IA KAJIBIIKMS U cMech Harpenu. Kakoi
ra3 ¥ CKOJIbKO €ro 1Mo Macce U 00bEMY (H.Y.) BBIICINUIOCH?
3aoaua 4. K 300 r pactBopa, conepxariero 0,1 MaccoBbIX qoJiel TUAPOKCcHaa Kayusi, mpuiawmm 400
r pactBopa, coxepxkamero 0,1 MaccoBbIX mojieid a30THOW KHUCIOTHL. CKOJIBKO TPaMMOB COJHU
obpazoBasiocs?
3aoaua 5. K pactBopy, comepxamemy 40 v cymbdara menu (II), mpubaBumm 12 T Kene3HBIX
onmuioK. PaccuuTaiite, ocTaHeTcs TU B pacTBOpe cyibdara Meau Mocie TOro, Kak 3aKOHYUTCS
peakiusi.
IX. PacuéTpl, CBA3aHHDBIE C MOHATHEM «BBIXOI»
AJITOPUTM pellieHusi 32/1a4 Ha BBIXO/ POAYKTA OT TeOPEeTHYECKH BO3MOKHOI0 BbIX0/1a
1) [IpounTaii BHUMATEIHHO YCIOBHUE 33/1a4U
2) 3anumm: «/lano» u uyro «Haitny.
M Ecinm B yclaoBHUM  3aJadd  €CTh  CJIOBA «IIOJYYHIIOCHY, «00pa3oBajiock»,  TO
9TO MPAKTHYECKH TIOJIYYCHHOE KOJMYECTBO M Macca.
3) CocraBbTe ypaBHEHHE peakivu (He 3a0yab paccTaBUTh KOA(DPHUITUEHTHI).
4) [ToMHM: TO, UTO CYUTAEM I10 YPAaBHEHHUIO — 3TO TeOpeTHYeCcKoe KOJIMYECTBO U Macca.
5) Ecnu BeIXO MPOJYKTa JaH, TO HAXOIUM:
- 110 YPABHEHUIO PEAKIINH KOJIUYECTBO, MACCy WU 00BEM TEOPETUUECKUIA;
- 3aTeM 1o Gopmysie Maccy WiIu 00BEM MPAKTUUYECKUH.
6) Ecnu nana macca unu o0bEM NMpakTUYECKUH, TO HAXOIUM:
- 110 YPaBHEHHIO KOJIMYECTBO, MacCy WIH 00BEM TEOPETUUECKU;
- 3aTeM 10 popMyJie MacCOBYIO MM OOBEMHYIO JTOJTIO BBIXO/A TIPOYKTA PEAKIUH.

® BBIX = M (mNpaKTHy.) W ® BbIX =V (IpaKTHy.)
m (TeopeTn4.) V (TeopeTny.)

3adaua 1. Beraucnaute o0bEM oxcuaa cepol (IV), KoTopblii Hamo B3ATh UIS PEaKIUH C
KHCJIOPOJIOM, uyTO0OBI momyuuTh okcua cepbl (VI) maccoit 20 T. MaccoBast 1071 BBIX0OJ1a TIPOyKTa
paBHa 80 %. O06BEM paccunTaiiTe IpyU HOPMAJIBHBIX YCIOBHUSX.
3aodaua 2. Cxkonbko opTohOCHOpHOM KHUCIOTHI MOXKHO MOJNy4uTh U3 31 TOHHBI opTodocdaTa
KaJIbLUs, €CIIU BBIXOJ KUCIOTHI cocTaBisieT 80 % 1o cpaBHEHHIO C TEOPETUUECKUM?
3adaua 3. CKOIbKO TPaMMOB aMMHaKa MOKHO MOJIy4UTh, HarpeBas cMech 20 T XJ10puia aMMOHHUS
¢ 20 r okcuaa KanbIlusl, IPUHSB, YTO BBIXOJ] COCTABIAET 98 % OT TeOpeTUUeCKOro?
3adaua 4. TutaH B NPOMBIIIIEHHOCTH MOJY4alOT MarHUM — TEPMUYECKUM METOA0M:
TiCls+2 Mg =Ti + 2 MgCl;
CKoJpKO TpaMMOB TUTaHa MOXHO MOJTYYUTh U3 xsopuaa tutana (IV) maccoii 9,6 r, eciu BbIX0J
OT TEOPETHUYECKOI0 cocTaBiseT 95 %?
3adaua 5. CKonbKO a30THOM KUCIIOTHI MOKHO IMOJIY4YUTh U3 14 T aMMuaka, €ciid BbIXOJ KHCIOThI
coctaBisieT 87 % 10 CPaBHEHUIO C TEOPETUUECKUM?



JlabopaTopnasi pabora Ne7 M3yuyeHue cBOWiCTB aMHHOB

Lens: W3ydeHue GU3MUIECKUX U XUMUUYECKUX CBOMCTB aMUHOB.

OO6opynoBanme: npoOupKa, ropeika.

Xox padoThbl.

OmnbiT 1. O0pa3oBaHue cosleil aHWJIMHA

Brmonnenue padotel: B npoOupky Hanuiu 4yTb-4yTh aHUJIWMHA U T0OABUIUM HEMHOTO BOJBI,
cMmech pasmemanu. Habmiomaem oOpa3oBanue sMynbcud. J{oOaBWiIM 1O KamisiM COJISTHYIO
KHUCJIOTY JI0 TIOJTHOTO pacTBOpEHUs aHWiIMHA B Bojae. K pacTBopy n00aBUiIM HEMHOIO pacTBopa
menoun. Habnronaem pasaenenue pactBopa Ha ase (asbl.

©5terka.com
+

NH» NH3 cr

+HCl—

.
NH; Cl NH:

+NaOH — +NaCl+ H:O

OnbIT 2. BpoMupoBaHne aHUJIHHA
BoinoJsinenue pa6ooThi:

B nipoGupky Hanumu 4yTh-uyTh aHUIMHA U J0oO0aBuiIH Bofy. 1o kamsm npubasisieM OpOMHYIO
BOJLY /10 BBINaJeHUs O€TI0ro ocaika.

©5terka.com

NH,

NH,
Br. Br
+3 Br, — \L +3HBr
Br

Omnbit 3. IlosryyeHHe MeIHOM COJIM TJIMIMHA

BoinosiHenue padorsI:

4 O 4O
2N — CH, =& +Cu0— (NHz— crp —C ) Cu+ ILO
O No 72

©5terka.com

B npoOupky Hamwm 2 M TIUIHA U J00aBUIM HeMHOTOo noporika okcuaa meau (I1). TIpodupky
Harpenu. HaGmrogaem rony0oe okpammBaHue pacTBopa.

OnpbIt 4. /Ilenatypauus 0eika

Brimonnenue paboTh:

PactBopunm 6enmok KypuHOTO siiilila B BojJe. B mpoOMpKy HaJMJIM HEMHOTO STOTO PacTBopa U
Harpenu. HaGiromaem nmomyTHeHHe pacTBOpa — IMpou3olnia AeHatypauus. [locne oxnaxaeHus



U pa30aBICHHUs pACTBOP BCE paBHO OCTaJCS MYTHBIM, T. K. JCHaTypaluss — MpoIecc
HEOOpaTUMBIH.

OnpIT 5. OcaskaeHue 0ej1Ka COJISIMH TSKeJIbIX METALJI0B

BoinoJsinenue padooThi:

B oy npoOupky HaJIMIM HEMHOTO pacTBopa Oelka H 110 KalunM joda-
Buwiu pacTBop CuSO, npu Berpsaxupanuu. HaOmomaeMm oOpazoBaHue TpYy I-
HOPAacTBOPUMOTO ocajka. B Ipyryro IpoOupKy HaJIHIH HEMHOIO pacTBOpa
oerka u jodapwnu o kawsiM (CH;COO),Pb npu BerpsaxuBanuu. Takke na-
omoaeM oOpazoBaHHe TPY AHOPACTBOPHMOTO OcaIKa.

©5terka.com

OmnpbIT 6. [IBeTHBIE peakuum 0eJIK0B
a) KcantonporenHoBasi peakuus.

B nmpoOupky Hamuam HEMHOTO pacTtBopa Oenka W mpuOaBWIIM  HECKOJIBKO — Karelb
KOHIIEHTPUPOBAHHON a30THOW kucnoTel. [IpobGupky wnHarpenu. HaOmrogaem oOpa3oBaHue
xkentoro ocaaka. CoaepKuMoe MNPOOMPKH OXJIAAWIM M TPWIWIKM PacTBOP aMMHaka Jo
nienoyHoi peakuuu. Habmrogaem usmMeHeHne 1BeTa 0caka Ha OPaH>KEBbIi.

0) buyperoBas peakumus.

B nipoGupky Hanuiaum HEMHOIO pacTBopa Oesika U J0OaBUIM HEMHOI'O PacTBOpA I'MIPOKCHIA
HATpUs U MeJHOTO Kyrnopoca. Habmrogaem okpamiBanue pacTBopa B CUHE-(DHOJIETOBBII 1[BET.

JlabopaTopnasi paGora Ne8 [lonsTe o cmecu BemecTB. [ OMOT€HHBIE U TETEPOTEHHBIE CMECH.
[Tonsitue o nucnepcHoi cucreMe. O3HaKOMIIEHHE C IUCIIEPCHBIMU CUCTEMaMU

Heanb: PaccMoTpeTh M BBIABHTH YEPTHI CXOJICTBA M OTJIMYUS Y TOMOTCHHBIX U Te€TEPOTCHHBICX
cMecen
Oobopyooeanue: 11nakatsl, TaOIUIIBI

Xon pa6oTsi:
Cmechb — cuctema, cocTosmas U3 AByX Wiu O6osee BeniecTB (KOMIIOHEHTOB).
I'omorennasi oTHOPO/IHAS CUCTEMA, XUMHUUYECKHI COCTaB U (DU3NUYECKHUE CBOIMCTBA KOTOPOM BO
BCEX YACTAX OJMHAKOBBHl WJIM MEHSAIOTCS HEMPEPHIBHO (MEXKIYy YacTIMU CHCTEMBl HET
MMOBEPXHOCTEH pazfena).
[eTeporenHast HEOMHOPOAHAsT CHCTEMa, COCTOAIIAs W3 OMAHOPOAHBIX dyacted (das),
pa3eNi€HHBIX MOBEPXHOCTHIO pazjiena. OqHopoHble yacTH ((pa3bl) MOTYT OTIMYATHCS IPYT OT
JIpyra o COCTaBy M CBOMCTBaM.
JMucnepcHas ¢a3a — COBOKYIMTHOCTh MEJTKMX OJTHOPOJHBIX TBEPABIX YACTHII, KANEIEeK KUIKOCTH
WM MTy3BIPHKOB T'a3a, PABHOMEPHO PaCHpeIeIEHHBIX B OKPYXKAIOMIeH (AUCIIEPCHOHHOI) cpeie.
JucnepcuoHHasi cpeaa — HenpepbiBHas ¢aza (Teno), B 00bEMe KOTOpOH pacmpeseneHa apyras
(mucniepcHas) ¢daza B BUJE MEIKUX TBEPIBIX YACTHII, KANEJIEK KUKOCTH WM My3bIPHKOB rasa.
B Xone BBITIONIHEHHS CEMYIOMIEro 3aJaHus BaM HEOOXOAUMO H3YYHTh MPUMEPHI Pa3IAYHBIX
JUCIIEPCHBIX CHUCTEM M COOTHECTM HUX C ONpeAesieHHbIM TunoM. Ha nocke mnpeacTaBieHb
KapTOukd. Bbl BBINONHSETE 3ajlaHue B TETpaau, 3aTeM IPOBEpsieM, YTO y Bac MOJIYYMIIOCH.
Bpewms — 20 MunyT.
ra3 - JKUJKOCTb
ra3 - TBEpA0€ BEIIECTBO
KHUJIKOCTb - ra3



KUJKOCTBD - )KUJIKOCTb
TBEPJO€ BEIIECTBO - TBEPAOE BEIIECTBO
TBEPJOE BEIIECTBO - I'a3

TBEPJ0€ BEIIECTBO - KUIKOCTh
JKHUJIKOCTB - TBEPJOE BEILECTBO
KHUCIIOPOJL

COJIb

YKCYC

bocdop

BOJIa C CaXapom

CMCChb NPCBCCHBIX U MCIHBIX OIMHUJIOK
CILIaB eJie3a C YyIJIepoAOM
PaCTUTENBHOE MACIIO B BOJE MEIHBIN KyIIOpPOC
TyMaH

oOnaka

JIbIM

CMOT

IIbUIb B BO3yX€E

Ta3upOBAHHBLIC HAIIUTKU

B30UTBIE CTUBKU

3yOHas macra

KepaMuKa

IIEHOIIACT

MIOPOJIOH

ITOPUCTBIN HIOKOJIAL

MOJIOKO

MaiioHEe3

1J1a3Ma KpOBH

[MTOIJIa3Ma

MOPCKOU HJI

CTPOUTCIIBHBIC CMCCHU

JKeJe JKeIaTuH

nomaza

OKCOJIMHOBasi Ma3b

TOPHBIE TOPOALI

LIBETHBIE CTEKJIA

JAucnepcuon- || JucnepcHas Ha3Banmue IMpumep
Hasl cpefa (paza CHCTEMbI
I'a3 Kunkocts Anpo3zonb Tyman, oGnaka, kapOropaTopHas
cMech O€H3MHA € BO3yXOM B JIBUTATENE
aBTOMOOMIIA
I'a3 TBepnoe Anpo3zonb JIbIM, cMOT, IIBUIb B BO3IyX€E
BEIIECTBO
ER || Tas || Tena | TasupoBaHHbIE HATMTKH, B30WTHIE CITHBKH
Kunkocts Kunkocts OMyinbcus Moioko, MaliOHE3, JKUJKUE CPEbI
opranusma (IiazMa KpoBH, TUMda), KHUIKOe
COJIepKMMOE KJIETOK (IIMTOIIa3Ma,
KapHoIIa3Ma)
Kugkoctb Tepnoe 3011b, Pednoil 1 MOPCKOM UJI, CTPOUTENIbHBIE
BEILECTBO CYCIIEH3MsI pacTBOpBI, NACThI




Tepnoe l'a3 Tepnas Kepamuka, neHoruiacra, mojanypeTaH,

BEILIECTBO TeHa IOPOJIOH, MOPUCTHIN MOKOIA]

Teepnoe KuakocTb I'ens Kerne, )xemaTuH, KOCMETUYECKHE U

BEILECTBO MEJMIIMHCKHIE CpeicTBa (Ma3u, TYIIb,
roMasia)

TBepnoe Teepnoe TBepabiit I'opHbIE OpOABL, LIBETHBIE CTEKIIA,

BEILIECTBO BEILIECTBO 30J1b HEKOTOPBIE CIIJIaBbI

BriBoa:

OTBeThTE HAa BOIIPOCHI

1. YkaxuTe uncrblie Bemecrna (2,3):

1) Bo3ayx; 2) a3or

3) nucTuiUIMpoBaHHas BOAa; 4) ra3upoBaHHas BOAA

2. YucTrple BelllecTBa, B OTJIM4YMe OT cmeceii (1):

1) uMeroT NoCTOsHHBIE (PU3NYECKUE U XUMUUYECKUE CBOMCTBA

2) IMEIOT TOJIBKO MOCTOSIHHBIE (PU3UYECKHIE CBOWCTBA

3) UMEIOT NOCTOSIHHBIN KOJMYECTBEHHBIN U KaUeCTBEHHbII cOCTaB
4) UMEIOT TOJILKO IIOCTOSIHHBIE XUMUYECKUE CBOWCTBA

3. YkaxuTe He0OHOPOAHbIe cMecH BemecTs (1,3,4):

1) rpanuT; 2) pacTBOp caxapa B BOJIE

3) MOPKOBHBIH COK; 4) cMeTaHa

4. Ykaxure oqHOpPoAHbIe cMecH BeulecTB (1,3):

1) pacTBOp Hoaa B ciupre; 2) Kedup

3) cruiaB 30710Ta U Meu; 4) CMECh MYKU U COJIU

5. OnHOpOAHYIO CMeCh MOKHO MOJTYYHTH IIyTeM CMEIIMBAHUSA CJICAYIOIIHX BemecTs (2,3):
1) yrnst v necka; 2) yriaekucioro ra3a 1 Bo3ayxa

3) a3oTa 1 KuCI0poAa; 4) TIMHBI U BOJIBI

JlabopaTopHas padora Ne9 l3yueHue CKOPOCTH XMUMHUUECKHUX PEAKIIMH OT Pa3TUIHBIX
dakTopoB. PaccMoTpeHne 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUUECKUX PEaAKIIHA.

Lesb: uccnenoBaTh 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEeaKIIuu OT pa3InyHbIX (DaKTOpOB
Onvim 1. Biuanue npupoosl peazupyroujux eeuyecme Ha CKOpOCmos XumMu4ecKoil peakyuu

bepyr derslpe mnpoOupku. B mepBele 1Be NpoOMPKH BHOCAT MO OJHOM TIpaHyine
METAJUINYECKOT0 IIMHKA, a B IpyTHe ABE — M0 OJHOW IpaHylie METaUIM4ecKoro ojoBa. B oy
npoOUPKY C TpaHyJIaMHU LIMHKA JTOOABIISIIOT PACTBOP COJISTHOM KHCIIOTHI, a B JPYTyIO — YKCYCHOU
kucnotel (CH3COOH). Ilogo6Hble 1eHCTBUS TPOBOJAT ¢ MeTalIndeckuM onoBoM. Habmogator
pa3IMYHYI0 HMHTEHCHBHOCTb BBIJIEJICHUS BOJOPOJAa BO BCEX MPOOUPKAX: HMHTEHCHBHOCTbH
BBIIEJICHUS] BOJIOpOJa B TMpoOMpKaXx € LMHKOM BbIIIe, 4YeM B MpPoOOHUpPKax C OJIOBOM;
MHTEHCUBHOCTh BBIIEJNIEHUS BOAOPOJAa B NPOOMpKAax C COJNSHOW KHUCIOTOW BBIIIE, YeM B
npoOUpKax ¢ YKCYCHOW KHCIIOTOM.

Hammmmre ypaBHeHMS peakuui B3aMMOJEHCTBHS IIMHKA U OJIOBA C COJSIHOM M YKCYCHOM
KHCJIOTaMU.
B BeIBOAE OTpa3uTe BIMSHHUE NPUPOJBI PEArHPYOLIUMX BEIIECTB HAa CKOPOCTh XUMHUYECKOH
peakuuu.
Onwvim 2. Biusanue memnepamypbi Ha CKOPOCMb XUMUYECKOU PeaKyuu




3aBUCUMOCTb CKOPOCTH peaKLUu OT TEMIEPATYPhl pACCMATPUBAIOT HA IIPUMEPE
B3aMMOJICHCTBHS paCTBOPOB THOCYJIb(ATy HATPUSI U CEPHOM KUCIOTHI B COOTBETCTBUU C
YPaBHEHHUEM PEAKIIUU:

NazS20z + H2S04 = S¥ + NazSO4 + H20 + SO, 7

[IpenBapuTensHO MPOAETBIBAIOT KAYECTBEHHBIN OIBIT, 7S Yero B MpoOupky BHocAT 5 — 10
kanenb 0,5M pactBopa THocyab(dara HaTpus u 3 — 5 kanenb 1M cepHoli kuciaotel. Habmomarot
NOSBIICHHE C1a0OW OMajecueHIMN M JalbHeiInee IOMYTHEHHE pacTBOpa OT BBINABIIEH
CBOOOJTHOM CEPBHI.

B Tpu crakana ¢ Homepamu 1A, 2A u 3A nomemaroT o 10 mia 2,5%-Horo pactBopa cepHoit
KHCIIOTHI, a B TpH Apyrux ¢ Homepamu 1b, 2B, u 3b — o 10 mn 5%-Horo pactBopa THocynbsdara
Hatpus. Crakanbl 1A u 1B craBir B BomsgHyto Oanro. J[ns co3maHus Temmeparypbl HIDKE
KOMHATHOW B BOJIIHYIO OaHIO NMOMEILIAIOT KYCOUYKHU JIbJa, JIJIsl TIOBBIIICHUS TeMIIepaTypbl OaHiO
HarpesaroT. [lJig KOHTpOJIs 3a TEMIIEPATypOil B CTaKaH C paCTBOPOM CEPHOM KHUCIIOTHI OIIyCKaIOT
TEPMOMETD.

[lepBbiii onbIT npoBoAsaT npu komHatHOM Temneparype (T1,00CLT10250C). Bsictpo
MPUIKMBAIOT PAcTBOP CEPHOU KUCIOTHI K pacTBOpPY TUocyibdaTa HaTpus (crakanel 1A u 1B).
OtMeuaror Bpemsi Havana ciuBaHusi (t0) U Bpemsi MOSIBICHHS MOMYTHEHHUs pacTtBopa (tm).
TemmnepaTypsl CIIMBa€MbIX PacTBOPOB BO BTOPOM M B TPETHEM OIBITAX COOTBETCTBEHHO Ha 100u
200C Bbime T1), mpu 3TOM Takke OTMEYAIOT BpPEMsI Hayaja CIMBAHUS U BPEMs IMOSBICHUS
MOMYTHEHHS pacTBopa. Yem Bhbillle TeMIiepaTypa, TeM ObICTpee MOSBISETCS MYTh B CTaKaHe.
3aHecuTe NOJyYEHHbIE JaHHbIE B TAOIHILY

Ne Temmneparypa Bpewms Hauanma | Bpems nosiBieHus At CxopocTb,
OIbITa cimBaHus, to IIOMYTHEHUS 1/t,ycn.en.
pacTtBopa, tu

CnenaiiTe BBIBOA O 3aBHCHMOCTH CKOPOCTHM XHMMYECKOHl peakuuud OT
TeMIepaTyphbl.

OnbiT 3. BausiHue BeJIMYUHBI MOBEPXHOCTH pa3jieia pearupyllMx BellecTB Ha
CKOPOCTHh XMMHUYECKON peaKkiuuu.

BGPYT JABa He6OJ'II)IHI/IX, 0 BO3MOXXHOCTH OJHWHAKOBBIX KYCOYKa Me€Ja. O)II/IH U3 HUX
U3MENbYaoT Ha (WIBTPOBAIBHOW Oymare CTEKJISHHOW MalOUKOM 10 MOPOLIKOOOPa3HOTO
coctosiHUs. [loMydeHHBIH TMOPOMIOK TOMEIIAIOT B OAHY NMPOOHMPKY, a KyCOYeK Meina — B
Ipyryio. B obe mpobupku oJHOBpeMEHHO AO00aBISIIOT OAMHaKoBoe kojimuecTBo (10 — 20
Karesnb) 2M consHoM kucnoTsl. [lpu sTom HaOmogaercs OypHOe BblAeNEHUE ra3a B MEpBOH
npobupke u 0ojiee MeJIEHHOE BO BTOpOil. OTMeualoT BpeMs MOJHOIO PacTBOPEHHs Meja B
KaXJI0M TIpoOupKe.

3anumure ypaBHEHHE COOTBETCTBYMOLIEH peakiuu. CaenaiiTe BHIBOA O 3aBUCUMOCTH
CKOPOCTH XHMMHMYECKOM peakuu OT BEIWYMHBI IIOBEPXHOCTH pas3jeila pearnupyrommx
BELIECTB.

OmngiT 4. Binsane KaTaJin3aTopa Ha CKOPOCThb XHUMHYECKOU pCaknuu.

B nBe mpobupku BHOCAT o 10 xamens 0,5M pacTBOpa ponaHua Kamus 1 1o 1 karie
0,5M pactBopa xsopuna xene3a (III). HabmomaeTrcst okpammBaHue pacTBOpa B KpacHBIN




BET B pe3yiapTare oOpasoBaHus pomanuga xenezaFe(SCN)3. B oany u3 mnpoOupok
nobapisiroT 1 karumo 0,5M pactBopa cynbdara Meau, mociie 4ero B 00e mpoOUpPKU BHOCAT 10
10 kamens THOCynb(ara Hartpus. OTMedaeTcss oOecIBEYMBAaHUE PACTBOPOB, B pE3yJbTaTe
BocctaHoBieHust >kenesa (III) mo skemeza (II) TwocynbdaTroM HATpus B COOTBETCTBUU C
YpaBHEHHEM PEaKIUH:

2 Fe(SCN)3 + 2 Na2S203 = Na2S406 + 2 Fe(SCN)2 + 2 NaSCN

[Tpuyem, B mpoOupke ¢ cyibdarom Menau oOeCIIBEUNBAHHE TPOUCXOTUT OBICTpEE.

3anumuTe ypaBHEHUs peakuui B3aumojencTBus xjopuna skenesa (III) ¢ pomanumom
Kanus ¥ BoccraHoBieHus skenesa (I1I) mo xemesa (II) tmocynbdarom Hatpusa. Kakyro pois
BBITIONHAET 37ech cynbdar menu. Kak 3aBUCUT CKOPOCTh pEAKIUU OT MPHCYTCTBHUS
KaTaJm3aropa

OnpbIT 4. Biusinue TeMnepaTypbl Ha COCTOSIHAE XUMHY€CKOT0 PAaBHOBeCHS

[Tpu B3ammopencTBUH Uo0HOU 6000l (l2aq)C Kpaxmanom oOpa3yeTcss HEMPOYHOE BEIIECTBO
CJIOKHOTO COCTaBa, OKPAIICHHOE B CHHHI IIBET. JTa peakius oOpaTHMa U 00JIaJaeT 3aMETHBIM
TETUIOBBIM 3 PeKTom.

12 aq + Kpaxman < oxkpawennoe sewecmeso.
BbinosiHeHue onbIiTa

B npobupky Haneiite 2 — 3 mi 00Hoit 600ut (l2aq) 1 mobGaBbTe 2 — 3 Karuid BOJHOTO
pactBopa kpaxmana. B xakoi 1iBET okpacuiics pacTBop?

[IpoOupky C pacTBOPOM OCTOPOKHO HArpeTe Ha IUIAMEHU CIUPTOBKU. UTo
MIPOMCXOTUT C PACTBOPOM TPU HarpeBaHUH?

Oxnagute mpoOHPKY, MOMECTHB €€ B CTaKaH C XOJIOJAHOM BOJoW. UTO MpPOMCXOAUT C
PacTBOPOM IPH OXJIAXKACHUN?

3anuch pe3yJbTaTOB ONbITA

B BEIBOJIE Ha OCHOBAaHHMH JKCIEPUMEHTAIBHBIX JaHHBIX, HUCIOJBL3YS MPUHIHIN Jle
llamenve-bpayna, o0ObBSICHUTE BIUSHUE TEMIEpaTypbl HA COCTOSHHUE XHUMHUYECKOTO
paBHOBECHS B HCCIIEyEMO CUCTEME.

Hcxons u3 NaHHBIX O HalpaBiICHUM CMEIEHUS PaBHOBECHsS JJIsl ATOW peakuuu IMpH
U3MEHEHUH TEeMIIEpaTyphl, ONpeJeNuTe, K KaKoMy THUIy OHa OTHOCHTCS (9K30Te€pMUYecKas
WIM 3HJIOTepMUYEcKasi), U yKaxure TeraoBod a3dpdext (AH < 0wmu AH > () npsmoil u
00paTHON peakuui.

Bonpocs! 1151 CAMOKOHTPOJIA 3HAHUI

1. Yro siBIIA€TCS MPEAMETOM U3YYEHHS] XUMUYECKOW KUHETHUKU?

2. Y10 Takoe TOMOT€HHBIE U T€TEPOTEHHBIE PEAKIINN?

3. UYro Ha3bpIBaeTCid CKOPOCThIO XuUMHUYeckoi peaknuu? OT Kakux (aKTOpoB OHa
3aBUCHUT JJII TOMO- Y T€TEPOTCHHBIX PEAKIUI?

4. Kak 3aBHCHUT CKOpPOCTb XHMHYECKOM pPEAKIMM OT KOHLEHTPALMHM PEarupyromux
BemectB? ChopmynupyiTe 3aKOH JEUCTBYIOIIMX MAacC W MPUBEANTE €r0 MaTEMaTHYECKOe
BBIPAXKECHHUE.

5. B uem cocTouT pu3nyuecKuii CMbICIT KOHCTAHThI CKOPOCTH XUMUYECKOU peakuu?

6. Kak 3aBHCUT CKOPOCTb XUMHMUYECKOW peakuuu oT Temreparypsl? Chopmynupyiite
npaBuiio Banm-I'ogga.

7. Uro Takoe TemrnepaTrypHblii KO3((UIMEHT CKOpocTH peakuuu? B uem ero
buzndeckuit cMbica?



8. Ilpusenure ypasuenue Appenuyca. Yto Ttakoe sHeprus aktupauun? B uem ee
buzndeckuit cMbica?

9. Uro Ttakoe kaTtanu3zaropbl? JlaiiTe MOHATHS TOMOTE€HHOTO M TI'€TEPOr€HHOIO
KaTaJIn30B.

10. Yro Takoe oOpaTuMbie U1 HEOOPATUMBbIE XUMUYECKUE PEaKIuu?

11. Oxapaktepu3yiTe COCTOSIHUE XMMUYECKOe paBHOBecHs. HazoBUTe KMHETUUECKOE U
TEPMOJMHAMHYECKOE YCIOBHSI COCTOSIHUS XUMHUYECKOTIO PABHOBECHSI.

12. Yro Takoe KOHCTaHTa XMMHYECKOT0 paBHOBECHS?

13. IIpuBeauTe 3aBUCUMOCTb KOHCTAHTBI PABHOBECHUS OT TEMIIEPATYPHI.

14. Kakumu napaMeTpamu XapakTepU3yeTcsl COCTOSIHUE XMMHUECKOr0 paBHOBECHS?

15. Kakoii nporiecc Ha3bIBaIOT CMEIIEHUEM XMMHUECKOTO paBHOBECHUS?

16. Cdopmymupyiite npunnun Jle [llamenve-bpayna (MPUHIMI — TIOJBHKHOTO
paBHOBECHS).

17. Kak BnusieT u3MEHEHHE TeMIIepaTypbl, OOINEero JaBi€HHs B CHCTEME U
KOHLEHTPALlUU pearupyoirx BEIIECTB Ha COCTOSIHME XUMUUYECKOTO PAaBHOBECHSI Pa3IUUHbIX
(bakTopoB.

Jladoparopnasi pabora Nel0 [IpoBeneHue peakuuii HOHHOTO OOMEHA; OINPEICICHHE CPEJIbI
pPacTBOPOB BEIIECTB C TIOMOIIBI0 YHUBEPCATBHOTO HHHUKATOPA

Heanb: HayuuTcs onpenensTh peakiuio cpelibl paCTBOPOB Pa3HBIX OOBEKTOB (KUCIOT, HIETOUeH,
coJiell, TOYBEHHOT'0 PACTBOPA, HEKOTOPHIX PACTBOPOB U COKOB), a TAK)KE U3YUYUTh PACTUTEIIbHbIC
00BEKTHI KaK IPUPOJIHbIE NHUKATOPHI.

OO6opynoBaHMe M PEAKTUBBL: LITATUB C NMPOOUPKaMH, MPoOKa, CTEKISHHAs MajloyKa, IITaTHUB C
KOJIBIIOM, (puibTpoBaibHasi Oymara, HOKHMIIbI, XMMHUYECKasi BOPOHKA, CTakaHbl, (appopoBas
CTyIIKa C IECTUKOM, MEJKas TepKa, YMCTBhIM IMEeCOK, YHUBEpcajabHas WHAMKATOpHas Oymara,
UCTIBITYEMBIH pPacTBOp, IMOYBA, KUIIYEHAs BOJAA, IUIOABI, ATOJAbl W JPYrod pacTUTENbHBIN
MaTepHal, pacTBOp TMIPOKCHAA HATPUS U CEPHOM KUCIIOTHI, XJIOpUa HaTpusl.

Xox paboThl.
3ananue Nel.Omnpenenurte pH pacTBopa mpy NOMOIIM YHUBEPCAIBHOTO HHAUKATOPA.
Bcnomuum npasuiia pu paboTe ¢ KUCIOTaMu | Lieoyamu!

BrinonuauTe onbIT U3 3amanusg Nel.

Pesynbratel ohopMute B BUE TaOIUIIBL.

Bemiectso | pH ucciemyemMoro pactBopa mpu HCIOJIb30BaHHU YHHBEpCAILHOTO | Peakius
WHIAKAaTOpa cpebl
NaOH 10 HIEI0YHaS
HCI 2 KHUCJIOTHAs
H20 7 HeUTpanibHas
NaCl 7 HeHTpasbHas

Cnenaiite BbiBoJ. TakuMm oOpaszom, eciau pactBop umeet pH = 7 cpena neitrpanphas, npu pH <7
cpena kuciotHas, npu pH > 7 cpena menoynas.

3amanue Ne2.Ilomyunte TmOYBEHHBIM pacTBOp U ompexenure ero pH npu  nomoiu
YHUBEPCAIbHOIO UHAUKATOPA.

[IpounTaiite 3aganue Ha c.21-c.22, BBINOJHUTE 3aJlaHUE MO TUIAHY, PE3YyJbTAaThl 3aHECUTE B
TadJInLy.




BcermomuuM  mpaBunamu - O0e3omacHOCTH  MpH  paboTe ¢ HarpeBaTeNbHBIMH — IpUOOpaMu
(cTMpTOBKOW).
Yro takoe punpTpoBanue?

e TIpOLIECC Pa3JelIeHUe CMECH, KOTOPBI OCHOBAH Ha Pa3IMYHOM MPOIMYCKHOH ClIOCOOHOCTH
HOPHUCTOTO MaTepHaia — QUIBTPaTa MO OTHOIIEHHIO K COCTABIISIONIMM CMECh YacTHIIaM.
Yro takoe punbTpar?

e TO MPO3PAYHBII PacTBOP, MOIYIAEMBbI MOCHIE (PUIBTPOBAHHMS.
PesynbTatsl oopmuTe B BUAE TAOIHILIBL.

Uccnenyempiii pH wuccinemyemoro pactBopa IpuU  HMCHOJIb30BaHUM | Peakums
pactBop YHUBEPCAIBHOTO MHAMKATOPA cpelbl
[TouBenHOTO 4 criabokucas
pacTtBopa

Kakas peakuus cpeqipl IOYBEHHOI'O pacTBOpa?

e Kucnas
UYro HEe0OX0ANMO C/IeNaTh, YTOOBI MOBBICUTH KAYECTBO MOYBHI B HAIlleM peruoHe?

e CaCO3z+ H,O+CO, = Ca(HCO3),
Buecenue ynobpenuii, KOTOpble UMEIOT IIEIOYHYIO PEAKIIMIO CPEIbl: MOJOTBHIM W3BECTHSK U
JIpyrux KapOOHAaTHBIX MHUHEpajioB: Mena, aonomuta. B IluHexxckoMm paiioHe ApXaHresnbcKon
00JacTu ecTh 3aJIeKH TAKOT0 MUHEpaJia, Kak U3BECTHSK, BOJIM3U KaPCTOBBIX IEIIEP, TOITOMY OH
JIOCTYIIEH.
Cnenaiite BbIBOA. Peakiusi cpenbl MOMydyeHHOro MOYBEHHOro pacTtBopa pH=4,cmabokucnas,
CJIEIOBATEIbHO, JUISl TOBBIILIEHUS! Ka4eCTBA [104YBbI HEOOXOMMO N3BECTKOBAHHUE.
3aganue Ne3. Omnpegesnre pH HEKOTOPbIX pPACTBOPOB M COKOB NPH NOMOIIH
YHHBEPCAJBLHOI0 MHAUKATOPA.
[IpounTaiite 3amaHue Ha c.22, BBINOJHUTE 3aJlaHUE IO AJITOPUTMY, PE3yJIbTaThl 3aHECUTE B
Ta0HILy.

Hcrounuk coxa pH | UcTounuk coka pH
IMomunop 3 | Momnoxko 7
JIumon 1 |Yait 3)
Orypen 7 |Kode 6
Kaprogens 5 | CunukaTHbIf K€l 6
Kamycra cBexkast |9 | CTosoBBIH yKCyC 2
Kamycra kBamenas |5 | PactBop nmutheBo¥t cojsl |9
XypMma 7 | Anenbcun 3
banan 5 |Cgexkna cBexas 3
Kusu 4 | KmokBa 2
SAb6noxo 4 | CpexkJia BapeHas 4

Crnemnaiite BbiBoI. Takum 00pa3oM, pa3Hbie HATypaJIbHBIE 00BEKTHI UMEIOT pa3Hble 3HadeHus pH:
pH 1?7— cpena kucimoTHas (JTMMOH, KITFOKBA, alle)IbCHH, TTIOMHJIOP, CBEKJIa, KHBH, sI0JI0KO, OaHaH,
qaif, kapToens, Kamycra KBaiieHas, kode, CUITHKATHBINA KIIe).

pH 7?14cpena menounasi(kamycra CBexasi, paCTBOpP MUTHEBOU COJIBI).

pH = 7 cpena nelTpaibHasi(xypma, orypen, MoJoKo).

3aganue No4. M3yunte pacTUTEIbHBIE HHIUKATOPBI.




Kakue pacturenbHble 00EKTHI MOTYT BBICTYIATh B KAUYeCTBE MHAUKATOPOB?

e  SATOJBI: COKH, JIEIECTKH [[BETOB: BBITSKKH, COKH OBOILECH: KOPHEIIJIOOB, JINCTHEB.
e  BEILECTBA, KOTOPbIE MOT'YT U3MEHATH OKPACKy pacTBOpa B pa3HbIX Cpeliax.
[TpounTaiite 3ajaHue Ha €.23 U BBIIOJHUTE €0 I10 IIAHY.
PesynbTaTel ohopmute B TAOIHITY.

Pacturenbhblii marepuail | LIBeT pacTBOpa npupoaHOro MHAUKATOpa

MIPUPOIHBIE UHIUKATOPBI N

(mpup PL1) KucnoTtnas EcrectBennniii 11BeT pactBopa | [llenounas

cpena (HeWTpasibHas cpeja) cpena

KitroxBa (cok) KpaCHbIN KpaCHBIN ¢buoneToBsIi

KnyGHuka (cok) OpaH)KEBbI | IEPCUKOBO — PO30BBII PO30BBII

YepHuka (COK) KpacHBIN KpacHO-(pHOJIETOBBIN CUHE —
(buoIeTOBBIN

YepHas cMopouHa (COK) KpacHBIi KpacHO-(hHOJIETOBBIA CUHE —
(buoNeTOBBIN

Cnenaiite BeiBOJ. TakuM oOpa3om, B 3aBUCUMOCTH OT pH cpeasl mpupogHbIE MHAUKATOPHI:
KIIIOKBa (COK), KiIyOHMKa (COK), YepHHUKa (COK), YepHas CMOpOJMHA (COK) MpHUOOpETaroT
CIIEIYIOIIME 1IBETA: B KUCIIOW CPENle — KPACHBIM U OPAH)KEBBIN 1[BET, B HEUTPAIBHON — KPACHBIMH,
IIEPCUKOBO — PO30BBIM M (PUOJETOBBIN 1IBETA, B IIEJIOYHOM Cpele OT PO30BOI0 YEpe3 CUHE —
¢buoneToBblit 10 (UOIETOBOTO I[BETA.

CrnenoBarenpbHO, O WHTCHCHBHOCTH OKPAcCKH TPUPOTHOTO HHIUKATOPA MOXHO CYIUTH TIO
peaKIuu cpeibl TOro UM UHOTO PacTBOPA.

[To oxoH"YaHUM PaOOTHI IPUBEIUTE B MOPSIOK pabodee MecTo.

Ceiiuac BBITIOJIHUTE 3aJ]aHKE, KOTOPOE MPUBEACHO B BAIIUX TETPAASIX AJIs MPAKTHUECKUX padoT.
3ananue Ui _KOHTpOJs. Pactipenenure BemecTBa, GopMybl KOTOPBIX MPUBEICHBI HUXKE, TIO
rpynmnam B 3aBucumoctu ot pH wmx pactBopor: HCI, H20, H2SO4, Ca (OH) 2, NaCl, NaOH,
KNOj3, H3PO4, KOH.

pH 1+ 7— cpena (kucnotHas) ,umerot pactBopsl ( HCL,H3PO4,H2SO4) .

pH 7 * 14 cpena( menounas), umerot pactBopsl (Ca(OH)2 , KOH, NaOH).

pH =7 cpena (ueiitpanbhas), umeroT pactBopbl (NaCl, HoO,KNO3).

JlaGopatopnas pabdora Ne 11. PemeHue skcnepuMeHTalbHBIX 3agad Mo Teme: «OCHOBHBIE
KJIACChl HEOPTAHUYECKUX COEAUHEHUI»

Iesb: NPUMEHNUTH 3HAHUS, TIOTYYEHHBIE IPU U3YUSHUU KIACCUPHUKAIIMM U XUMHUYECKUX CBOMCTB
OKCHJIOB, KUCJIOT, OCHOBAaHUN M COJICH.
O0OopynoBaHMe: LTAaTUB ¢ TPOOUpPKAMH, TPOOUPOUHBIE 3aXKHMBbI, CTUPTOBKA.
BemectBa: oxcua meau (II), xmopun narpus, nakmyc, ruapokus menu(Il), cepuas kucnora,
CoJIsIHast KUCII0Ta, (heHondTanent, TuaApoKkua Hatpus, xiopua meau (1), cmech uHka
(TIOpOIIOK) ¢ MEIHBIMH OMUJIKAMHU.

XoJ paboThI:
[TpoBenuTe peaknu, ¢ MOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUTH CIEAYIOLIUE MPEeBPaILlEHHU:

CuO — CuCl; — Cu(OH)2, — CuO
Hanummure ypaBHEHHS peakini.

[Tomyuyunre peakuuo HEUTpaIU3alUK B pe3yJIbTaTe B3AMMOICHCTBHS CEPHON KUCIIOTHI C
TUAPOKCHUIOM HaTPHsl, UCTIOJIb30BaB (heHOIPTaTICHH.




B tpex cknsnkax Ne 1, Ne 2, Ne 3 Haxo[sATCsl pacTBOPbI KUCIIOTHI, IIEJI0UU U XJIOPUAA HATPHUSL.
DKCHepUMEHTAIbHO YCTAaHOBUTE, KAKOE BEIIECTBO B KAKOW CKIITHKE HAXOUTCS.

Ne Ha3BaHUE YTO JIEJIAI0 YTO HAOJIIOIAI0 ypaBHEHUS PEaKIIUH
m\n OIIBITA
BriBonx

IpakTHyeckoe 3anaTHE No3

Brrancnenus
— pacyeThl C UCIOIB30BAHUEM MOHATUS «MACCOBas JI0JII PACTBOPEHHOTO BEIIECTBAY,
— pacuéThl M0 YpaBHEHHUSIM XUMUYECKUX PEAKIUil, B TOM YUCIIE TEPMOXUMHUECKHUE PACUETHI
Henn
OO6pa3oBareibHbIC:
O3HaKOMUTH C TOHSTHEM «MaccOBasi JI0JIs1 PACTBOPEHHOTO BEIIECTBA B PACTBOPE, BHIYUCIIATH
MacCOBYIO JIOJII0 PACTBOPEHHOT'O BEIIECTBA U PACTBOPA.
Hayuuts onpenensite Maccy pacTBOPEHHOTO BEIIECTBA MO M3BECTHOM MacCOBOM JI0JIE €0 B
pacTBope.
MaccoBoit A0Jiell paCTBOPEHHOTO BEIIECTBA, HA3bIBAETCSI OTHOLIEHUE MACChl PACTBOPEHHOTO
BellecTBa K Macce pactsopa (W):

W= m(BemectBa)/m(pacTBopa)

MaccoByto 10J110 paCTBOPEHHOTO BEIIECTBA BHIPAXKAIOT OOBIYHO B JIOJISIX €TUHUIIBI WIIHA B
MPOLICHTAX.

MaccoBas 10151 paCTBOPEHHOTO BEIIECTBA OY/IET pa3HOM IPU paCTBOPEHUH Pa3HON MacChl
noBapeHHoi conu NaCl : Bo3bMeM JBa cTakaHa ¢ onMHakoBoi Maccoit Boabl 100 r. B mepBsiit
n06aBuM 5 T coiu ,a BO BTopo# 30 T . A Tenepsb pacCuuTaeM MacCOBYIO JIOJTIO COJIM B JIBYX
CTaKaHaXx.

li1 crakan:

1) macca pactBopa coctaBut 100r + 5Sr=105r

2) MaccoBast 10151 COJTU B paCTBOPE COCTABUT

W(NaCl)= m(NaCl)/m(pactBopa)= 5/105=0,048 unu 0,048*100%=4,8%

2i1 cTakaH:

1) macca pactBopa coctaBut 100r +30r=130r

2) MaccoBas 7107151 COJIU B paCTBOPE COCTABUT

W(NaCl)= m(NaCl)/m(pactBopa)=30/130=0,2307 umu 0,2307*100%= 23,07%.

O6paTI/ITe BHUMAaHHE, YTO MaccCa paCTBOpa COCTOUT U3 MACChl PACTBOPECHHOT'O BEIICCTBA U
pPaCcTBOPUTCIIA. 3aBHUCHMOCTh MCKOAY MacCOBOM gojen BCIICCTBA, COACPKAIICTOCA B paCTBOPC, U
IIJIOTHOCTBIO.

[InoTHOCTH pacTBOpa — 3TO OTHOHICHUEC MACChI paCTBOPCHHOI'O BCIIECCTBA M K O6’beMy V.

P=m\v (r\m)

[lpu pacTBOpeHMHM B BOJE BEHIECTB, IUIOTHOCTh pacTBopa JHOO yMEHbIIAETCs, JHUO0
YBEIUYHUBACTCS. 3aBUCHMOCTh MEXIY ITUIOTHOCTBIO PAaCTBOpA M COJACPIKAHHUEM B HEM TOTO WU
WHOTO BEIIECTBa MOXKHO HAWTH B crpaBouHuKe. CrelnuanbHbie MPUOOPHI IS OMpPEACTICHUS
IUIOTHOCTH Ha3bIBAIOTCS apEOMETPAMH.




Jlnst ompeneneHuss IUIOTHOCTH PacTBOpa , apeoMeTp IOMEINAIOT B PacTBOp, (UKCUPYIOT
MTOKa3aHUs IIKaJIbl apEOMETPA U 3aIUCHIBAIOT UX.
HazoBure 3 Kakux cOCTaBISAIOIIUX COCTOUT PacTBOp?
B ueM cocToUT 3HaUE€HME MOHATHS «MACCOBas 10JIsl pACTBOPEHHOTO BELIECTBA JIJIsl MEAULIUHBI?
Urto Takoe MaccoBasi 10151 pACTBOPEHHOT'O BELIECTBA?
B dem BeIpakaeTcs MaccoBast 1071 paCTBOPEHHOTO BelecTBa?
Kaxue pacTBopbl, IpuMeHsIeMbIEe B MEAULIMHE BbI 3HaeTe?
Uto Takoe KOHIIEHTpalus pacTBopa?
Uro Takoe Macca pacTBOpa, Kak OHA paCCUUTHIBACTCS
Kak paccuutbiBaeTcs Macca paCTBOPEHHOIO BellecTBa?
Kax paccunrtbsiBaeTcst Mmacca pacTBOpUTeNs?
UTto Takoe npoueHTHas KOHIIEHTpauus?
[lepeuncnure BUbl pacTBOPUTEINIEH, KOTOPbIE Bbl 3HAETE?
Jaiite onpeneneHue NOHATUS «PACTBOP».
[aiite onpeneneHue NOHATUS «KOHILICHTPUPOBAHHBIN PACTBOP».
Jaiite onpeneneHus NOHIATUS «pa30aBICHHbII pacTBOP».

_-BrmMeIumuHe MHPOKO
HCTIONB3yeTes
(bU3HOIOTHUECKHH PACTBOP —
0,9 % pacTBOp IOBApEHHOMH
COTH B Bojie. BaM npencrour
BBICTYIIHTE B POJIH
chapmarieBTa U IPUTOTOBUTH
180 T 0.9 %-ro pacTBOpa
xnopuna gHatpus. [Ipusenute
COOTBETCTBYIOIIHE PACUESTHl U
CKa)KUTE, CKONIBKO JUIA
IPUTOTOBIEHUA pacTBOpa
HOHATOOUTCA PACTBOPUTENS H
PAcTBOPEHHOTO BEIecTBa

. 3amanue:
Boruncnute, CKOJIBKO HYXKHO B35ITh BOJIBI M IOBapEHHOM conu A mpurotoBienus 180r ¢
MaccoBoit gomeit 0,9%

CogepxaHue:

L0 AR IV (0 AN I

10000 ON00NNIINIONNINIIYOY

70 % cniupt

AHTUCENTUK U
Je3nHduumpytoLLee

CPeAcTBO. 151 HApy>KHOTO
NPUMEHeHNs] — 06TUPaHWIA,
KOMMPECCOoB.
HaHoCAT Ha KOXy C
MOMOLLbIO0 BaTHbIX

TaMIMOHOB, caneTok.




3aI[aHI/Ie BBITTIOJIHUTD 110 BapUAHTAM!

1 BapuanT: Boruncnute, CKOJIBKO HYKHO B3SITh BOJBI K PACTBOpA CIIUPTA ¢ MaccoBoi aoneit 70%
JUTsL TIOJTy4eHUsI pacTBopa cnupta maccor SOr ¢ maccoBoit noneit 30%, 1Jist mpUroTOBICHUS
KoMITpecca peOCHKY.

2 BapuanT: PaccumnTaiite Maccy pactBopa cimpTa ¢ MaccoBoi fgoneit 70%, HeoOX UMY ISt
IIPUTOTOBJICHHS KOMIIpEcca JIIsl B3pOCIOoro yenoBeka Maccoi S0r, COCTOSAIETro U3 CIHUPTA C
MaccoBOM J0Jel pacTBopeHHoro Belectsa 40% u BOABL.

3agaHue 3

[na ne3vHgekunyn paH NPUMEHSIOT UOAHY HACTOKY.
OHa npeacTaBnseT co6oli 10% pacTeBop noga B
cnupTe. BbluMcnnte, kakasi Mmacca noga coepXuTcs B
20 r noAHoO HacTOKuN.

3ajiaHue BHIMOJIHUTH IO BAPUAHTAM:
1. BapwmanT: Berumnciure, kakas macca ioaa coaepkutcs B 20T HOIHOM HACTOHKH C
MaccoBoH noieit roma 10%.
2. BapuanT: Beruncnure, kakas Macca ioga conepxutcs B 20r HoJIHONH HACTOMKH ¢
MacCOBOH J0JIeH ﬁgaa 5%.

Bapuanr 1.

OnpeeuTh MACCOBYIO J0.TI0 COJIH
(B %) B Mopckoii Boge YepHoro
Mopsi eca,B 1 1rpe Boabl YepHoro
MOpsi coIH cogep:ruTest 15,9 r
(mroTHOCTH BOABI - 1,076 1 / Mun).

OrnpegeJiHTh MACCOBYIO J0.TI0 COJIH
(B %) B Mopckoii Boge banrniickoro
Dlﬂpﬂ ecJi, B 1 J'lllTpe BOJAbI

~ BaaTniickoro Mopsi coJin coxepsRUTCSE

- 4.8 r (mrorHOCTH BOABI - 1,025 r / mu).

3aganue:

Brruncnure, MaccoByro 10110 COJIM B MOpcKol Boe YepHoro Mops (1BapuaHT), B Boae
banTuiickoro mopst (2 BapuaHT).

Jnis pacdera y4TuTe, YTO Macca pacTBOpa paBHA MPOM3BEACHUIO 00bEeMa pacTBOpa
YMHOXEHHOT'O Ha TUIOTHOCTh JAHHOT'O PacTBOPA.

1. Tlo TepMOXUMHUYECKOMY YpaBHEHHUIO
4P + 502 = 2P20s5 + 3010 xJ{x
1 )BBIYMCIIMTE KOJIMUECTBO TEIUIOTHI, BRIJICISAIONMIEHCS MTPU cropaHuu 62 T ¢ocdopa;



Hano:
mP)=62r

Pemenue.
1.3anumemM ypaBHEHUE peaKLMK; TOAYEPKHEM UTO JAHO, U UTO
HE00X0AMMO HalTH. 3anuIleM JJaHHbIE 110 YPAaBHEHUIO:

621Q

4P + 507 = 2P20s5 + 3010 xJIx

4 mob

31 r/monb

124r

3.CocTaBuM NPONOPIHUIO U PEIINM:
G2 Q 62+3010

124 = 3010 Q= 124 =505 x
4.3anuiieM OTBET:
Q=1505 xIx

2) BBIYHCIIMTE Maccy oOpa3oBaBierocst okcuaa gpochopa (V), ecit B peakiinu BbIICIUIOCH
9030 x/[>x TemI0THI.

Hano:

Q =9030
kJIx

m (P20s) - ?

Pemenue.
1.3anumiem ypaBHeHHE peaKIMU; HOAYEPKHEM YTO JJAHO, U YTO
HE00X0TMMO HAWTH. 3anuIlIeM JaHHbBIE TI0 YPAaBHEHUIO:

X 19030 x/Ix

4P + 50, = 2P20s5 + 3010 x/Ix

2 MOJb

142 r/moib

284

3.CocTaBUM IPONOPLUIO U PELIUM:
X 9030 284 +9030

284 = 3010 .x= 3010 —gspr

4 .3anuiiemM OTBET:

m (P20s) =852 1

1. Tlo TepMOXUMHUYECKOMY YPaBHEHHUIO
2C2H2 + 502 = 4CO2 + 2H20 + 1400 x/]x
1 )HalIMTe KOJMYECTBO TEIUIOTHI, BBIICIISIOIICHCS B pe3yabTare cropanust 336 i
aneruneHa; Omeem: 10 500 k/{onc

2)paccuuraiite 00beM (H. y.) alleTHIIeHa, KOTOPBIH HY)KHO CXHUraTh i noimydenus 7000 xJx

TennoThl. Omeem:22,4 1
1. Tlpwu cxuranuu 1,2 v maraus seiaenunock 30,1 k/[x temnorel. CoctaBbTe
TEPMOXHMHYECKOE YPAaBHEHUE dTON PEaKInu.

Hano:
m(Mg)=12r
Q=30,1 x/Ix

ypaBHEHHE - ?

Pewrenne.
1.CocraBuM ypaBHEHHUE PEAKIIMU; 3alMILEM JAHHBIE [10 YPAaBHEHUIO:
1,2 30,1 xJIx
Tepmoxumuueckoe | 2Mg + Oz = 2MgO + Q
2 MOJIb X
24 r/monb
48T
2.CocTaBUM MPOMOPLHUIO U PELLIUM:
1,2 30,1 45+30,1

48 = x .x= LI =1204x/x
3.3anunieM ypaBHEHHE 3aHOBO, BMECTO Q MMO/ICTAaBUM IOJTy4EeHHOE

YUCJI0:
2Mg + O = 2MgO + 1 204 k]I




1. B pesynbprare cropanus 9 T amoMuHus BeiAeIuiochk 273,5 kJx Ternorel. CocTaBbTe
TEPMOXHUMHUYECKOE YPAaBHEHUE ITOU peaKiInu.
Omeem:4Al + 302 = 2A1,03 + 3 282 /o
1. Temnora cropanus nponana pasHa 2202 k/[x/monb. Kakoe KoIM4ecTBO TEIIOTHI
BBIIEINTCS IPH cropanuu 224 1 nponana? 10 m° nponana? (H. y.).
Omeem: 22020 x/{onc; 983 036 xllnc
1. Temmora o6pa3oBanus ammuaka 46 kJ[>x/MOJIb.
1)Haiiiute KOIMYeCcTBO TEIIOTHI, BHIJCISIIOLIEHCS B pE3yJibTaTe 00pa3oBaHus 5 MOJIb AMMHAKa;
44,8 n ammuaka (H. y.). Omeem: 230 x/[oc; 92 k/]ic
2)BpruncnuTe KOJIMYECTBO TEILIOTHI, BBIACISAIONICHCS B pe3ybTrare coeauHeHus 0,5 moib a3ora
¢ BojoposioM. Omeem:46 xk/{xnc

TectoBoe 3a1anue

BAPUAHT Nel

1. Bemapunu 50r pacTBopa, Ipu 3TOM MOJIYYWIH ST XJI0pHuaa HaTpus. Berauciaute
MacCOBYIO JIOJIIO COJIU B PacTBOPE.

a)1006) 1 B) 15

2.PaccunTaiite Maccy BOJbl U COJIM, KOTOPbIE HY>KHO B3SITh JUIsl purotosieHus 200r
pacTBopa ¢ MaccoBoi goJieit conu 0,25

a)50u 150 8) 25 u 150 B) 100 u 100

3. U3 100r pacTBOpa moBapeHHOM oK ¢ MaccoBoil nonelt 5% Boinapuin 20T BOJIbI.
Kaxoit crasia MaccoBast 10151 TOBapEHHOU COJIM B pacTBOpeE?

a)606)10B) S

4. NUmeetcs 200r pacTBOpa ¢ MaccoBoi aosei conu pactBopa 10%. Onpenenure
MacCOBYIO JIOJIO COJIM B PacTBOpPE, KOTOPBI 0Opa3yeTcs pHu 100aBIEHUU K HCXOTHOMY
pactBopy a)10r Boasl, 6)10r comnu.

A.a)9,146)9,58) 9

b.a) 146)108B) 7

5.MaccoBas 10511 BOABI B OpTraHU3ME ueloBeka cocTaBiseT mpuMmepHo 80% OT Macchl ero
tena. Haiiaute Maccy BOJbI B OpraHu3Me 4esnoBeka, maccout 50 xr

a) 50kr 6)40xr B) 30kr

6. PaccunraiiTe, CKOJILKO TpaMMOB THAPOKcHIa Kaust coaepkutcs B 200 M 10%
pactBopa (TioTHOCTh 1,091/cMm 3)

a) 20 6)18,3B8) 19,7

7. Onpenenute MaccoByto oo (%) pacTBOPEHHOTO BEIIECTBa caxapa, eciu B 380T BoAbI
pactBopeno 20r caxapa

a)2006)8B) 5

8. JlaHbI 1Ba pacTBOpa caxapa ¢ MacCoBOH Jjoei 5% u ¢ MaccoBoi foneit 76%.Kakoit u3
ATHX PACTBOPOB pPa30aBIICHHBIN, a KAKOWH KOHIICHTPUPOBAHHBII?

9. Kakoli pacTBOp Ha3bIBAETCS MIEPECHIICHHBIM?

10. [Tepeuncnute BeuiecTBa, OTHOCAILIUECS K PACTBOPUTEISIM U3 CIIHCKA CIIEAYIONINX
BEIIIECTB: a)alleToH, 0)BO/a, B)CIIUPT, T')pPACTUTEIHLHOE MACJIO, J)TUAPOKCHI HATPHs, €)CepHast
KHCTIOTA, JK)aMMHUAK.

BAPUAHT Ne2
1. Bemapunu 60r pacTBopa, Ipy 3TOM MOJYYUIH OT XJopujia HaTpus. Beruucnure
MacCOBYIO JOJIFO COJIM B PACTBOPE.
a)106)108) 12
2. PaccunraiiTe Maccy BOJIbI U COJIM, KOTOPbIE HY>KHO B3SITh 1Jisl IpuroToBieHus 300r
pacTBopa ¢ MaccoBoi goJieit conu 0,25.



a)50u 150 B) 751 2258) 30 u 270

3. U3 100r pactBOpa moBapeHHOM cosiu ¢ MaccoBoit noneit 5% Boinapuiu 30T BOAbL.
Kaxoit crasia MaccoBast 10151 HOBapEHHOU COJIM B pacTBOpeE?

a) 5,506) 6,25 B) 4,25

4. Umeetcs 200r pacTBOpa ¢ MaccoBoi aosel conu pactBopa 10%. Onpenenure
MacCOBYIO JIOJIIO COJIM B pacTBOpPE, KOTOPBIN 00pa3yercs mpH 100aBIeHUHN K UICXOAHOMY
pactBopy a)20r Bozsl, 6)12r comnm.

A.a)9,146)9,58) 9

b.a) 146)10B) 15

5. MaccoBast 10711 BOJIBI B OpraHU3Me YeloBeka cocTasiisieT npuMmepHo 80% OT Macchl ero
tena. Haliaure Maccy Bobl B OpraHu3Me uesnoBeka, Maccoit 70 Kr.

a) 56kr 6)40xr B) 35kr

6. PaccunraiiTe, CKOJILKO rpaMMOB THIpOKcHIa Kaiust coaepkutcs B 400 mn 10%
pactBopa (rmotHocTh 1,091r/cMm 3)

a) 42 6)43,2 B) 43,6

7. Onpenenute MmaccoByto oo (%) pacTBOPEHHOTO BellecTBa caxapa, eciu B 400r Bobl
pactBopeno 20r caxapa.

a)4,50)4,48B) 5

8. JlaHbI 1Ba pacTBOpa COJIH ¢ MaccoBO# joseid 3% u ¢ MaccoBoii goneit 86%. Kakoit u3
3TUX PacTBOPOB pa30aBICHHBIN, a KAKOW KOHIIECHTPUPOBAHHBIN?

9. Kakoii pacTBop Ha3bIBaeTCs pa30aBICHHBIM?

10. [Iepeuuncnure BeuiecTBa, OTHOCALIUECS K PACTBOPUTENSIM U3 CIIMCKA CIEAYIOUINX
BELIECTB:

a)arieToH, 0)Bo/Ia, B)CIUPT, T)PaCTUTEIHLHOE MACIIO, I)IHAPOKCH]T HATPHS, €)cepHas
KHCJIOTA, JK)aMMHUAK.

3agaHus Ui CaMOCTOSATENILHON pabOoThI

ITo Teme « Pacuer MaccoBoii 10IM PaCTBOPEHHOT'O BEILLIECTBA»

MaccoBast 10711 BObl B OpraHU3Me ueoBeKa cocTaBisgeT npuMmepHo 80% OT Macchl ero
tena. Haligure Maccy Bojbl B OpraHusme yenoBeka, Maccoit 89 Kr.

Brraucnute Maccy moBapeHHOH COJM /ISl KOHCEPBUPOBAHUS OTYPIIOB, €CITH HYKHO
npurotoButs 111 5% pactsopa.

B cytku uenosex ynorpetuser S00r yrinesonos. [lpu okucnenuu 1r yrneBoaos
obpasyertcs 0,56r Boasl. CKOJIBKO 3HJOT€HHOM BO/IbI 00pa3yeTcs?

Macca itona Ha kaxaeie 100r maccsl kKpoBH denoBeka cocrasiser 0,013Mr, Macca KpoBu
yesoBeKa coctaBiseT 8% ot macchl Tena. Kakas macca ofa coiepHUTcs B KPOBU YeI0BEKa,
€CJIM Macca ero tena 9xr?

[TpakTrueckas padota N4
Bbruncienue: pacuyéTbl Macchl BelleCTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BelllecTBAa, Macce WM 00bEMY OJHOr0 M3 YYACTBYHUIMX B peaKUMH BelleCTB; PacUéThbl
Maccbl (00béMa, KOIMYECTBAa BelleCTBA) NMPOAYKTOB peaKluH, eCJM OJHO M3 BeIIeCTB
HMECT MPUMECH]

AJITOPUTM BBIYHCJIEHUS Macchl (00bEMA) MPOAYKTa peakluM MO M3BECTHOH Macce WIH
00bEMY MCXOIHOTO BeleCTBA, COAePIKalIero NpuMecH

TIOCJIEJJOBATEJIBHOCTh JIEMCTBUMN | [IPUMEP BBITTIOJIHEHU S JIEMCTBUN

KOJHYECTBEHHBIH MeTO




1.ITpounTaiiTe TEKCT 3a1a4UH.

1.CKoJIbKO TpaMMOB OKCHUJA KLU MOYKHO
nosyunts u3 400r n3BecTHska, coaepxariero 20%
npumMecein?

2.3anummuTe ycioBHE U TpeOOBaHUE 33/1a4H C
MIOMOILBIO OOLIETIPUHATHIX 0003HAYEHUH.

2.JlaHo:
m(CaCOs) = 400 r
® npum.— 20% (0,2)

m(CaO)="?
3.CocraBbTe ypaBHEHHE XMMUYECKOUN peakuuu. | 3.Pemienue:
CaCO3= CaO + CO2
4.Maccy uucroro BemecTBa (kak U 00béM) | 4.Pemenue:
MO>KHO BBIYUCIIUTD JBYMsI CIOCOOAMU 1 cnoco®:

1 cioco0:

O (umcr.Bem-a)— 100% - ® npum.

O (uncr.em-ga) = M (‘{MCT.BCH.[GCTB&)/ M (cmecn)
Otcrona:

m (umcT.BemI-Ba) — m (cmecn) * O (uucr.Bem-pa)
2 cnoco6:

m (mpumecn) = m (cmecu) - O (mpumecu)

m (umCT.BenecTBa) — m (cmecu) ~ m (pumecn)

O (uncr.semectsa) CaCO3 = 100% - 20% = 80% wnnm 0,8
M (aucr.Bemecrra) CaCO3= 400r - 0,8 =320r

2 cnoco0:

M (npumecn) = 400r.- 0,2=80r

M (uncr.semecrsa) CaCO3™ 400r—-80r=320r
Br16upaii moHsITHBIN 115 TeOS cr1oco0 pernieHus !

5.B ypaBHEHMM OJHOM YEPTOU IOJUEPKHUTE
¢dopMysbl BEUIECTB, O KOTOPHIX UAET pedb
B 3ajaue.

5.CaCO3=Ca0 + CO2

6.Breruncnure MOJIAIPHBIC MACChl 9TUX BCHICCTB.

6.
M(CaCO3) =40 + 12 + 16-3 = 100 r/monb
M(Ca0O) =40 + 16 = 56 r/monb

7.Maccy 4HUCTOrO BEIIECTBA, IIOJIYYEHHYIO B
NyHKTe 4,  1epeBeiuTe B KOJUYECTBO
BemlecTBa 1o Gopmyne v=m/M

7.1(CaCO3)= 320 /100 r/vom = 3,2 Mo

8.Han mnomguépkHyToit (GopMynoil HM3BECTHOTO
BEIIECTBA YKAXKUTE BEJIMYMHY, MOJYYCHHYIO B
IIyHKTE 7/, - IOKa3bIBAECT KOJHMYECTBO B3ATOrO
peareHTa Mo ycJIOBUIO 3aJa4d, HaJ (Gopmysoi
BEIIIECTBA, MacCy KOTOpPOrO HaJg0 HaWTH,
IIOCTaBUM X MOJIb.

X MoIb

CaO

8. 3,2 MOJb

CaCO3 = + CO2

9. Ilox
dbopMyIaMu UCXOJHOTO U
BEIIECTB  YKAKHUTE

MOAYEPKHYTHIMU
oOpa3yromierocs
KOJIMYECTBO  BEIIECTBA
(uncmo  MoJed)  corjgacHO — YpaBHEHMIO
peakimu (9710 b6yoym Ko3¢hhuyuenmeoi,
cmosiyue neped  popmyramu  eewecms 6
VpasHeHuu peaxyuu) - NOKA3b18AI0M
Heobx00uMble Konuiecmsa UCXOOHO20 u
0bpasyrue20cs seuecms.

9. 3,2 MoIIb X Monb
CaCOs3 = CaO+ CO2

1momn

1momn

10.CocTaBuTh U PEMIUTH TPOIOPLUIO.

10.
3,2 MOJIb
1 mone

X MoIIb
1 Momb
X = 3,2 Mmoab *1mMoIb
1 MoJIB
=3,2 MOJIb
v (CaO) = 3,2 MOJIb.




11.Beraricnure Maccy nNpoayKTa peakiyuu

M(sewecrsa)= V( Bemecrsa) * M(BeI].IeCTBa)

11.
M(ca0) =3,2 MOJb - 56 T/™Monb = 179,2 T

12.3anuimmre oTBeET.

12.0T1BeT:
m(Ca0O)=179,2r.

MeTO/1 NPONMOPUMIA

1. TloBroputp pneiicTBust nyHKTOB | — 6

KOJINYECTBEHHOT'O METO/1a

2. Ilo ¢opmynem= M -v(rmev —|m=M-v

kodpduiment  mepen  coorBercTByromed [ m(CaCOz) = 100 r/mons - 1 moms = 100 T

dbopMyIoil BelecTBa B YpaBHEHUU PEAKIIUU)
HAWJIUTE MAcCy BEIIECTBA

m(CaO) =56 r/Moib - 1 Mmostb =56 T

3. Han momué€pkHyToil (opMynoil m3BecTHorO | 3.
BEIIECTBA YKAXKHUTE MAacCy, IOJY4YCHHYIO B 320r Xr
OYHKTe 4 KOJMYECTBEHHOIO METOJa, Haj CaCO3 = CaO+ CO2
dbopMysoi BemecTBa, Maccy KOTOPOTO HAaJo
HaWTH, TIOCTaBUM X T
4. TTox cooTBeTCTBYIONICH (POpPMYIIOi 3anucath | 4.
Maccy, MoJy4eHHYIO B ITyHKTE 3 320r Xr
> HOTYICHIYIO B VA CaCO3 = CaO+ CO
100 56r
5. CocTaBUTh U PEMIUTH IPOIOPLIUIO 5.
320r=Xr X=320r-5r1 =1792r
100r 56t 100
6.3anuInTe OTBET. 6.01BeT:

m(Ca0O)=179,2r.

[TocaenoBaTeIbHOCTH

[Tpu cxxuranuu 8 r yring 6su10 noxydeno 10,64 1 (H.y)

nenucTBUHU

YIJIEKUCIIOTo Ta3a, yTo cocTaBisieT 95% oT TeopeTnuecku
BO3MOKHOT0. Berunciante MaccoByro 10110 IpUMeEcel B yrie

Kpatko 3anucars
YCIIOBHE 3a1a4U

Hano: m(C)=8r

V (CO2)=10,64 n
W=95%

Haiitu: Wnpumeceii- ?

3amnucarh ypaBHEHUE
PEaKIyu, TOJIEPKHYTh
bopMyIbl Tex
BEIIECTB, KOTOPHIE
UCTIOJIb3YIOTCS B
peleHnH

C+02=CO2

Haiitu Teopetnueckoi
KOJIMYECTBO
YIJIEKUCIIOTO Tra3a

V teop(CO2)= Vup(CO2)/ ¢
V teop(C0O2)=10,64/0,95=11,2n

Haiitu xonmuectBO
BEILIECTBA YIJIEKHUCIIOTO
raza

n (CO2) =V teop(CO2)/Vm
n (CO2) =11,21/22,4n/mM0on15=0,5 MOIB

Haiitu maccy
CTOPEBILIETO YIIEPOAa

m(C)=n(C)*M(C)
m(C)=0, 5 monb*12r/MonBE=06T

Onpenenursb
MacCCOBYIO JIOJTIO
yriaepojaa

W(C)=m(C)/ myras
W(C)=6r/8r=0,75 nmu 75%




Brraucauts MaccoByro
JIOJIIO IIPUMECEN B yIUIe

Wnpumeceit=100% -75%=25%

CdopmynupoBaTh MaccoBast o151 mpuMecei B yriie MpHu CKUTaHUM § T yriist ObLIO ,

OTBET eciy ObU10 TIoNydeHo 10,64 1 (H.y) yIJIEKHCIIOTO rasa, 4To
cocTaBisieT 95% OT TEOPEeTUYECKH BO3MOKHOI0, cOCTaBISIET 25%

3anaya 2.

[TocnenoBarenbHocTh | Kakoit 00bem yriekuciaoro raza o0Opa3yercs mpH pasioKeHUU

JIeHCTBUIM II0KO03BI Maccol 250 T, copepxariero 5% npumeceit

Kpartko 3anucars
YCIIOBUE 3aa4u

Hano: m( C6H1206) =250 r
W=5%
Haittu: C(CQO2)- ?

3anucarb ypaBHEHHE
peaKuu, MoA4YEePKHYTh
dbopMyIbl TEX
BEIIIECTB, KOTOPHIC
UCTIOJIB3YIOTCS B
pelICHUH

C6H1206=2C2H50H+2C0O2

3anucath JaHHbBIE
3aJ1a41 ¥ HCKOMBIE HaJ|
dbopmynamu, moj
dbopmynamu —
KOJINYECTBEHHbBIE
XapaKTePUCTHKH,
HEOOXOIUMBIC JIJIs
pacueToB B
COOTBETCTBUHU C
ypaBHEHHEM

250r Xn
C6H1206=2C2H50H+2C0O2
1 MOJIb 2 MOJIb

22,4 n/mMomb

Haiitu maccoByro
JIOJIFO TJIFOKO3BI

W(C6H1206)=100%-5%=95% nx 0,95

Haiitu Maccy riiroKo3b1

mup(C6H1206)= W(C6H1206)*mreop(C6H1206)
mnp(C6H1206)=0,95*250r=237,51

Ornpenenursb
KOJIMYECTBO BEIECTBA
TJTFOKO3BI

n(C6H1206)= m(C6H1206)/M (C6H1206)
n(C6H1206)=237,5 r/180 r/monp=1,3 Monb

Ornpenenutsb
KOJIMYECTBO BEIECTBA
YTIJIEKHUCIIOTO Ta3a

Ilo ypaBHEHHIO peakuu

1 moas C6H1206 - 2 mons CO2
ITo ycnoButo

1,3 mons C6H1206 - 2,6 mons CO2

Berunciuts 00beM
YTJIEKHUCIIOTO ra3a

V(C0O2)=n(CO2)/Vm
V(CO2)=2,6m0a5/22,4 n/mons=58,24n

CdopmynmpoBaTh [Tpu paznoxkenuu riaroko3bl maccoit 250 T, conepskamiero 5%
OTBET npuMeceii, oopasyercs 58,24 11 yriaeKucioro rasa

3amayga 3.

[TocnenoBarenbHOCTh | Paccunraiite maccy 6eH30ma, coaepxaiiero 5 % mnpumecei,
JnencTBUI HE00XO0IUMYIO ISl TOTY4YEeHUsI HUTPOOEH301a, €CITH U3BECTHO,

yT0 o0Opa3zyercs 0,1968 kr HuTpobeHn3ona, uro coctanser 80 %
BBIX0J1A.

Kpatko 3anucars
YCIIOBHE 3a7a4u

Hano: m(C6HSNO2) =0,1968 r
¢ =80%

Winpumeceit=5%

Haiitu: Wnpumeceii- ?




3anucarbh ypaBHEHHUE
peaKIuu, MoA4YepPKHYTh
hopMyIIBI TEX
BEIIIECTB, KOTOPHIC
UCTIOJIB3YIOTCS B
peleHun

C6H6+HNO3=C6H5NO2+H20

Haiitu xomnuyectBo
Bemectsa COHSNO?2

n(C6HS5NO2)=196,8 r / 123 r/monb= 1,6 Monb
ero Berxoz coctasui 100%
OHaKO 10 YCIOBUIO BBIXOJI MTPOIYKTa peakiuu cocraisiet 80%,

[IOTOMY:
1,6 moub / 0,8 = 2 moutb (80%)

Haiitu xomnuectBo
BEIIIECTBA YTJIEKUCIIOTO
rasa

n (CO2) =V teop(CO2)/Vm
n (CO2) =11,21/22,4n/mM0116=0,5 MO

3aTemM HaXOUM Maccy
OCH30J1a C MPUMECSIMHU:

m( C6H6)=n(C6H6)*M(C6H6)
m( C6H6)=2 momnp * 78 r/monb = 156 T

Haiitu maccy uucroro

muuctoro( C6H6)=156 /0,95 =164,2 1 =0,1642 xr

Oen3oia, JUIIEHHOIO

MPUMECE:
CdopmynupoBaTh Macca Genzomna, comepxaiiero 5 % npumeceit, HEOOXOAUMYIO st
OTBET MOJIYYeHUSI HHUTPOOEH30JIa, €CIIM HM3BECTHO, 4YTO O00pa3yercs

0,1968 xr Hurpobenszoma, uyto coctaBiasier 80 %

cocrasjsgeT 0,1642r

BbIXO/J4a,

3agaum AJ19 CAMOCTOSITEJILHOTO peleHMs.

3amaua.4. CKoIbKO IpaMMOB d(pupa 0Opazyercs mpu B3auMOCHCTBUNA METUIIOBOTO ciupTa co 10
I MypaBbUHOM KHCIIOTHI, copepxkaiei 1% npumeceit?

3amava.5 AleTuiieH MOJy4yaloT B3auMoJiedcTBHEM KapOuaa kanbims ¢ Bojgoi: CaCz + 2H20 =
Ca(OH)2 + C2Hz. Kakoii 06beM anetuiena (H. y.) BBIIGIUTCS MPU BCTYIJICHUH B peakuuto 33,7 T
TEXHUUYECKOT0 KapOuaa Kanblusl, coepxaiiero 5% mnpumecei

3anaua.6. Kakoe konmuuecTBo BemiecTBa okcyaa yriepoza (IV) momyuures npu cxuranuu 64 r
MeTaHa, conepxkarniero 10% npumeceii?

3anaua.7.Ckonbko rpaMMoB 3¢upa obpa3yercst Ipu B3aUMOIEHCTBUM METHIIOBOTO criupTa co 10
I MypaBbUHOM KHCIIOTHI, coepxkaiieit 1% npumeceit?

3anaua.8.Kakoe konuuecTBo BemiecTBa 3¢upa oOpasyeTcs MpH B3aUMOACUCTBUM MYpPaBbUHOU
KUCJIOTHI ¢ 30 T 3THIIOBOTO CIIUPTa, coaepkaiiero 2% mpumecu?

3anaua.9.Beruucnute 00beMbl KMUCIOPOAA U BO3ayXa (H.y.), He0OXoaAuMBbIe Uit ckuranus 20 kr
merana (CH4), comepxamiero 20% ueroprounx mnpumeceid. OObeMHas 0JsI KUACTOpoAa B
Bo3ayxe 21%.

3amauya 10. Paccuuraiite 00beM yriekucioro rasa (H.y.), KOTOpbIi oOpa3yercss mpH TOpeHUU
rekcana Maccoit 500 r, ecnmu mMaccoBasi Al HETOPIOYMX IMpHUMeEcel B 3TOM oOpaslie rekcaHa
cocraBisieT 8%

Ne

JlabopaTopnasi pabora 12. PemeHune OSKCIEPUMEHTAIBHBIX 33Ja4 [0 TEeMe

«HemeTtamsny

Hean: M3yyeHne XUMHUYECKUX CBOMCTB COEAMHEHUN HEMETAILIOB.
IIpu6Gopsl u peaktunbl: Mpamop (CaCO3), xonmeHTpupoBaHHas coisHas kucinora (HCI),
u3BectkoBas Boga (Ca(OH)2), muctuinupoBaHHas BOJA, WHIMKATOP METUIIOBBIM OpaH>KEBBIN



(0,1%-nmp1it pactBOp), xmopun ammoHust (NH4CI (cyxoit)), rumpokcun kambius (Ca(OH)2
(cyxoif)), Ty9UHKa, MITATUB C MPOOUPKAMH, JAEepPKATENb JUIsl MPOOUPKH, TPoOKa ¢ Ta300TBOTHOMN
TpyOKOH, ra3oBast ropeska.

Xoxa padoTsbl

OrmpiT 1

[Tomyuenue nuoKcHaa yriiepoja U U3ydeHue ero CBONCTB

[lepen nmpoBeneHUEM peakLUy MOITY4YEHHs AMOKCHIA YIJepojaa HEOOXOAMMO NMPUTOTOBUTH TPU
NpoOUPKH: B TIEPBYIO HAJIUTh 2-3-MJI HM3BECTKOBOW BOJbI, BO BTOPYIO HAIWTh 2-3 MII
JUCTWIIMPOBAHHOW BOJBI M J00aBUTh HECKOJIBKO Kallelb METHJIOBOTO OPAaH)KEBOI'O, TPEThs
npoOHpKa T0JKHA OBITh yCTOU (CYXO# U YUCTOM).

B npoOupky moMecTuTh KycOueK Mpamopa U HaJIUTh 3-5MJI KOHUEHTPUPOBAHHOM COJSHOU
KHCJIOTBI. 3aKPBITh MPOOUPKY MPOOKOH ¢ ra300TBOAHON TPYOKOM.

3anucarh ypaBHEHHE peaKLUU U HaOI0AeHUSI.

[TomyueHHBIH ra3 mpoOMyCcTUTh Yepes:

1. pacTBOp U3BECTKOBOM BOJIbI

3anuchIiBacM ypaBHEHUS peakluii u HaOI0JeHHS.

[TosryueHHBIH B pe3ysibTaTe peakliuy pacTBOP pa3auTh HA JBE MPOOUPKHU.

K omHoit yactu mpuGaBuT 2-3 MIJI H3BECTKOBOM BOJIBI.

Bropyto yacth pacTBopa HarpeTh Ha IJIAMEHU Ia30BOM TOPEIIKHU.

3anucath ypaBHEHUS peakiyii U HaOIIOeHUS.

2. yepe3 MpoOUPKY C JUCTUILTUPOBAHHOMN BOJON M METHIIOBBIM OPaHKEBBIM.

3anucath ypaBHEHUS peakiuii U HaOIIOeHUS.

3. B mycTyro mpoOHupKy HaOpaTh MOJYYEHHBIH T'a3 M OIYCTUTh B MPOOHPKY C Ta30M TOPSIIYIO
JTYYUHKY.

3anucarh ypaBHEHHS PEaKIUi 1 HAOIIOCHUS.

OmnbiT 2

[ToryueHne amMmmuaka 1 U3y4yeHHE €ro CBONCTB

B crynke pacrepets 1-2 T ruipokcuaa Kajablus U 2- 4T XJIOPUIa aMMOHUSI J10 TIOSIBJICHUS 3amaxa
amMuaka. [lomydeHHYI0O cMeCh TOMECTHUTh B NPOOUPKY, 3aKpbITh MPOOMPKY TMPOOKOH ¢
ra300TBOJHOM TPYOKOM, 3aKpenuTh NMPOOHPKY B JAepkaTesie U MOAOrPeTh Ha IJIAMEHU I'a30BOM
ropenku. [lonydeHHsblil ra3 codpaTh B IyCTYIO IPOOUPKY.

3anucarb ypaBHEHUE PEAKIINH.

[TpoGupKy ¢ ra30M NOMECTUTH HOJI CJIOHN BOJIbI, 3aAJIUTON B KPUCTAILIIU3ATOP.

3anucath ypaBHEHUS peaKIii U HaOIIOIeHUS.

[TpunuTh K pacTBOpY B IPOOHPKE HECKOIBKO Kanelnb (heHondranenna.

OTMETUTHh U3MEHEHHUS], TPOUCXOSAIINE C PACTBOPOM.

K nonydueHHOMY pacTBOpY IPUIUTH 2-3 MJI pacTBOPA COJISTHOM KUCIIOTHI.

3anucath ypaBHEHUS peakifii U HaOIOIeHUS.

Crnenatpb BBIBOJI O CBOMCTBAX TUOKCH/IA yIiIepo/ia.

KoHTponbHbIE BOIPOCHI.

1. Hanumurte peakiuy MPOMBIIUIEHHOTO U J1a00paTOpHOTO CHocoba MOMydeHHs JHOKCHIa
yriepona.

2. HamummTe peaknuy MpOMBIIIICHHOTO B J1a00paTOPHOTO CIToco0a MOTyYeHUsT aMMHaKa.

3. Onpenenure MIOTHOCTh JUOKCH/IA YIJIEPOJAa M AMMHAKA 110 BO3IYXY.

JlaboparopHasi padora Ne 13. Pernenue sxkcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «MeTamiby.

Hean: 3akpenuTh 3HAHWA W YMEHHUS: O CBOWCTBaX  KAaTHMOHOB M3YYEHHBIX METAJIOB,
pacno3HaBaTh BEIIECTBA IO KATHOHY, COCTaBIIATh YPAaBHEHUS PEAKIMU B MOJIEKYJISPHOM M
MOHHOM BHUJIE, OTUET O MPOJIeNIaHHOM padoTe.

ObopynoBaHue M peakTHBbI.

B norkax Ha cTojax 06V‘-IaIOH_[I/IXC$I




[Tpobupxku, punsTpoBanbHast Oymara, CTEKISIHHAS TAJIOYKa, CIIUPTOBKA, CIIMYKH, HOKHUIIBL.
PacTBOpbl KHCIOTBI: cOJsiHAs KUCIOTa, cepHas Kuciora. OCHOBaHUS: TUIAPOKCHU] HATpus,
TUAPOKCUA Kamus, runapokcun Oapusi. Comm: xmopun meam (ll), HuTpar cepebpa, xijopun
mapranna (Il), xmopug xeneza (Il), xmopun xenesa (1), xmopun Harpus, cynbdar maruus,
xyiopua 6apusi, cynbaT HaTpus, (IPHIIOKEHHE C 5).

Mepbl Ipe10CTOPOKHOCTH.

1.Bce onbITEI TPOBOIUTE TOIBKO B JIOTKE.

2.He GepuTte CKISIHKY C pacTBOPaMH PEaKTUBOB 3a MIPOOKY.

3.Ilpu HalMMBaHUM peEaKTHBa B NPOOHPKY, NEPKUTE CKISHKY TaK, 4TOOBI STHUKETKa Oblia
MOBEPHYTAa BHYTPH JIAZIOHU, U Bbl BUJEIH, KAKOE BEILIECTBO Bbl HUCIOJb3YyeTe Ui MPOBEICHUS
JTAHHOTO OTIBITA.

4.Ecnu BBl CIIy4aifHO HPOJIMIIU KUCJIOTY WIH LIEJI0Yb, HEMEAJIEHHO 00paTUTECh K YUUTEIIO

Xox pa6oTsl.

OnbiT 1 KavyecTBeHHbIC pEaKIMK HAa KATHOHBI METAIIIIOB

[TpoBenute peakuuio oOMeHa Mexay pactBopamu xjopuaa meau (ll) u rugpokcunom HaTpus.
[Tpu 3TOM 0Opa3zyeTcsi ocaloK roiayooro 1BeTa — HepacTBOpUMOeE BeriecTBo. OOpa3oBaHuEe ATOTO
BEIIECTBA MOJTBEPKIAET HAIMYME KAaTHOHA MEAM B MCXOMHOM BemiecTBe. CoCTaBbTe OTYET O
MpoJieNIaHHON paboTe, 3aMUIINTE YPaBHEHHSI PEaKLIUK B MOJICKYJIIPHOM U MOHHOM BUJIE.
CrenaiiTe BBIBOJI: 4TO CITy)KHT PEaKTUBOM Ha KaTuoH Meau Cu?*,

AHaJOTMYHO MPOBEIUTE peakluu oOMeHa MEXy pacTBOpaMu: HUTpaTa cepedpa U XJIOpUAaMH;
xsopuaoM mapranua (1), xenesa (11), (111) u pactBopuMbIM OCHOBaHHEM.

CocTaBbTe ypaBHEHHUS pEaKIHMi B MOJCKYISIPHOM M HMOHHOM Bujae. CaenaiiTe BBIBOJ: 4TO
CITY’KUT PeaKTHBOM Ha KaTHOHBI: cepebpa, Ag*, mapranma Mn?*, sxenesa Fe?*, Fe3* .

Onpit 2 [ToyuyuTeNnbHBIN ONBIT U3 061acTH GoTorpaduu (ONBIT IPOBOAUTCS IIPU 3aTEMHEHUN )
[IpoBenuTe peaknuio OOMEHAa MEXIYy pacTBOpaMH HHTpara cepedpa M XJIOpHAa HATPHSL.
Brimaner ocagok — Gelnblil METKUN OPOIIIOK.

Crnelite pacTBOp B JIpYryl0 TpPOOUPKY M BBUIOKHTE OCaJOK POBHBIM CIIOEM Ha JIHCT
¢uipTpoBanbHOM Oymaru. CBepxy NMpHKpoOiTe cioi Xjopuaa cepedpa JIpyrMM JIMCTUKOM C
BbIpE3aHHBIM Ha HeM y30poM. Ha 30 cekyHa BBIHECHTE 3TO COOpPYKEHHUE Ha COJHEYHBIA CBET
(mosto’)kuTe Ha MOJAOKOHHMK). Te yJacTKH, KOTOpbIEe HE OBUIM MPUKPBITHI, OBICTPO MOTEMHEIOT —
BBIZICIMJIOCh METaJuIMdeckoe  cepebpo. Paccmorpute wu3o0pakeHwe, OHO OyneT OYeHb
HernpoyHbIM. COCTaBbTE ypaBHEHUS XMMUYECKUX PEaKIHi.

OmngeiT 3 AMdoTepHbie cBOMicTBa Tuapokcuaa xkeiuesa (1)

[Tomyuute peakuueii oomena runpokcun xenesa (111). Paznenute ero Ha aBe mopuum.

K nepBoii mopiun 1o6aBbTe pacTBOp CEpHON KUCIOTHI. OCaloK pacTBOPHUTCS.

Ko Bropoif mopumm n00aBbTE TOpsiluME pacTBOp THUAPOKCHIA Kallus, OCAJOK PACTBOPUTCS.
CocraBbTe ypaBHEHHs pPEaKIMHW B MOJEKYISIPHOM W HOHHOM BHJE, BO BTOPOM CIIydae
oOpasyercst KoMIuIeKcHas coiib — rexcaruapodeppat kamus (111) Ks[Fe(OH)s].

OmnbiT 4 Pacio3HaBaHWE BEIIECTB

Hanbl pactBopbl couteit: xaopuna meau (1), xmopuna sxenesa (1) u (111), xmopuna mapranma (I1).
C moMoIIb0 OJHOTO PEAKTHUBA, PACMO3HANTE Kaxa0e 3 HUX. CocTaBbTe OTYET O MPOJICITaHHOU
paboTe, ypaBHEHHUs peakIHMil 3alUIINTEe B MOJIEKYJISPHOM, TMOJHOM M COKpalleHHOM HOHHOM
Bujge. ChopMynupyiTe BBIBO/.

Jlo1oTHUTEJIBbHO:

Mensb.
OnbIT. 30JI0TON HOXK
O6opynoBanre. XUMUYECKHI CTakaH, HOX, HAKJa4uHas Oymara, MmoJIOTeHIIe
PacTBOpBI: METHOTO KyIOpoca, CEpHOM KUCIOTHI, BOJIA.
K 200 M1 HachIIIEHHOTO pacTBOpPA MEAHOTO Kymopoca H00aBisaioT | M cepHOI KucioTel. bepyT HOX,
MOYMINCHHBIH HaXJIadyHOW Oymaroii. OmycKarOT HOXX Ha HECKOJBKO CEKyHJI B PacTBOp MEIHOTO
KYy[opoca, BBIHMMAIOT, OIOJACKHMBAIOT €ro M celyac XK€ HacyXxo MpoTuparoT nojoreHinem. Hox
CTaHOBUTCA «30JI0TbIM» OH MOKPBLICS POBHBIM OJIECTSIIUM CI0EM MEH.




Fe + CuSOs = Cu + FeSOa4

Fe® + Cu?* = Cu® + Fe?*

Fel - 28 — Fe?* OKI/ICIJIICHI/IC, BOCCTAHOBUTEIb

Cu?*+ 28 — Cu® BocclraHOBJIEHHE, OKHUCIUTEID

Onbit. CepeOpsHbIif Jiec

O6opynoanue. [Ipobupka, Kycouek Meau (OYMILIEHHAs ), PACTBOp HUTpaTa cepedpa.

(OmbIT cTaBUTCSA 3apaHee)

B npoOupky momMeniaroT Kycodyek MeAHM W NMPWIMBAIOT HEMHOTO pacTBopa HuTpara cepedpa (1:10).
Uepes 30-40 MHHYT Ha TIOBEPXHOCTH MEIU TMOSBISETCS JIeC HWIIIOOOPa3HBIX SIPKO OJECTSIINUX
KPHUCTaJIOB cepedpa.

Cu + 2AgNOs = Cu(NOs)2 + 2Ag]|

Cu® + 2Ag* = Cu?* + 2A¢g°

Cu® - 28 — Cu?* 1 okliciienne, BOCCTAHOBUTEIb

Ag+e— Ag® 2 BOiICTaHOBJ'IeHI/Ie, OKHCITUTENh

IIpakTnyeckas padora Ne 5

Brruncnenus

— pacy€Thl Macchl BelleCTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAaKIUU BEIIECTB, pacu€Thl Macchl (00BEMa,
KOJINYECTBA BEILECTBA) MPOIYKTOB PEAKLIUH, €CIIM OJIHO U3 BEIIECTB UMEET PUMECH;

— pac4€Thl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) IPOAYKTA PEAKIMH, €CIIH OJHO U3 BELIECTB
JIaHO B BHJIE PAaCTBOPA C ONPENEIEHHON MAaCCOBOM J10JIEW PaCTBOPEHHOIO BELIECTBA.

PACHETbI MACCbI BELLLECTBA W1 OB BEMA TA30B 10O
N3BECTHOMY KOJIMHECTBY BELLLECTBA, MACCE W1 OB BbEMY
OAHOIo 13 YHACTBYHOLLUX B PEAKUWW BELLLECTB

B NoaoOHbIX BLIMUCNE HNAX HYXXHO NPUMEHUTbL CNEAYIOWWIA anropuTM:a) caenaTb
3anucCb ypasHEHUS COOTBETCTBYIOUEN YCNOBUIO 3a0a4un peakumun. PaccTasutb
NpPasuNbHO CTeXuoMeTpuyeckue KoadMpPuuneHTbl;

6) caenatb pacyeT YMCcna Monen B-8a, KONUMECTBO KOTOPOIro yKa3aHo B 3apnave.
Ecnm peyb MAET 0 Macce Kakoro-to s-8a (A), To npuMeHUTb hopmyny:

Ny = Mmy/M,

3pechb

mu - Macca B-8a A;

M. - MOonsipHas Macca B-Ba.

Ecnu ykazaHbl 06b€MbI rasa, To BbIMMCNATL NO (hopMyne:
na = Va/V,,

3nech

Vi - 06béM rasa A;

V. - MONSPHBLIA 06BEM, pasHbI ANs BCeX ra3oobpasHbiX B-8 NPU H.y. 22,4 n/Mons.

PacueTsr Macchl BemecTBa Wi 00beMa Ta30B 110 U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Ui 00hEeMY OJTHOTO U3 YYACTBYIOIUX B PEAKIIUU BEIIECTB

B no100HBIX BEIYUCIEHUSX HY)KHO TPUMEHUTD CIIETYIONINNA aJTOPUTM:a) CACNIaTh 3aIUCh
YpaBHEHHUS COOTBETCTBYIOIICH YCIOBHUIO 33]a4i peakuu. PaccTaBUTh MPaBUIBLHO
CTEXHMOMETpUUYECKHE KOIPPUIIUCHTHI;



0) cnenarp pacu€T YnciIa MoJiel B-Ba, KOJMUECTBO KOTOPOTO yKa3aHo B 3aaaye. Ecnu peub
UIET 0 Macce KaKoTro-To B-Ba (A), TO MPUMEHHUTH (GOPMYITY:

nA=mA/MA

3]1eCh

m A — mMacca B-Ba A,

M A — monsipHas Macca B-Ba.

Ecnu yka3zanbl 00bEMBI ra3a, TO BEIYUCIATH 110 (hOpMYyIIe:

nA=VA/NVNm,

3/1€Ch

V A —00béM raza A;

V' M — MomsipHBIiA 00BEM, paBHBIN AJIs1 BCEX Ta3000pa3HbIX B-B MPH H.y. 22,4 J1/MOIIb.

[Tpumeuanue. Ecnu kon-Bo BemiecTBa Ja€Tcsi B MOJISIX , TO €r0 HAXOJUTH yXKE HE
TpeOyercs.

B) 3aTemM onpeaennTb MO NCKOMOro B-ea (B),
NCNonb3ysa CneacTensa N3 3akoHa ABoragpo -

ny/k, = ng/kg
N," Ng - KON-BO BewecTs A un B,
k,¥ kg - KO3(hpUUMEHTbI Nnepes HUMU B YPaBHEHUN.

=> npeobpa3osas popmyny: ng = Ny /K, kg

r) onpeaenvs KONM4YeCTBO B-Ba B, HanTm ero maccy:
mg; = Mg ng

Ans ra3oobpa3Horo B-Ba B ncnosb3oBathb
COOTBETCTBYIOLWY hopmyny:

Ve=V_ n; =22,4 n/mons * n,

npeobpazoBas popmyny: NB =nA/KA - kB r)onpenenus KoJIn4ecTBo B-Ba B, HaiiTn
ero Mmaccy: mB =M B - n B ansa razoo6paszHoro B-Ba B ncnoias30BaTh COOTBETCTBYIOIIYIO
dopmyny: VB =V m - nB =224 n/mons - n B " width="640"

B) 3aTEM OIIPENIEIUTh MOJIM HCKOMOTO B-Ba (B), ncnomnb3ys cneacTus u3 3akoHa ABOrajapo

nA/kA =nB/kB

NnA unB —koa-Bo BenectB A u B,

KA ukB —xo3pdunmeHTs nepes HIMU B ypaBHEHUH

= npeobpazoBas popmyay: NB =nA/KA - kB

I') OTIpe/ieNUB KOJIMYEeCTBO B-Ba B, HaliTu ero maccy:

mB =MB-nB

JUIs Ta3000pa3HOro B-Ba B MCMOIb30BaTh COOTBETCTBYIOUIYIO (POPMYITY:

VB =Vm-nB =224 a/mois - N B

PACUETBI MACCBHI (OBBEMA, KOJIMUECTBA BEHIECTBA) IIPOJIYKTA
PEAKIIMHK, ECIX OJHO HM3 BEUWECTB JAHO B BHJE PACTBOPA C
OITPEAEJIEHHOU MACCOBOU JOJIEM PACTBOPEHHOI'O BEIIIECTBA



Jlnst pacyera maccel (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIA JAHHBIC 110
OJHOMY U3 BEILIECTB MPEICTABICHBI B BUJIE pacTBOpa C OMPEIECICHHONM MacCOBOM J0JIEM ATOTO
PacTBOPEHHOTO BEIIECTBA, CJIEAYET BOCIOIb30BATHCS HUKECIEIYIOLUIUM aIrOPUTMOM:

1) Ilpexnae Bcero ciueayer HAWTH MacCy pacTBOPEHHOTO BemecTBa. Bo3MOXHBI 1BE
CUTYyalLlUH:

* B ycmoBuM maHBl Macca pacTBOpa M MaccoBas JIOJS PACTBOPEHHOrO BEIIECTBA
(koHIeHTpanwsi). B 3TOM citydae Macca pacTBOPEHHOTO BEIIIECTBA PACCUYUTHIBACTCS IO (hopmyIie

mB
W= -100%,
m; + m,

rae m, - macca paCcTtBOpeHHOro
BeuwecTBa,

mp - MacCCa pacTtBopuUTena

7 MyShared

dopmyna pacuera MacChl PacTBOPEHHOIO BEILECTBA, 3HAas MacCy pacTBOpa M €ro
KOHIICHTPAITUIO

* B ycnoBuM naHbl 00bEM pacTBOpa BEIECTBA, IUNIOTHOCTh 3TOTO PacTBOpa U MaccoBas
JIOJIsl PACTBOPEHHOTO BEIIECTBA B 3TOM pacTBOpe. B Takom ciydae ciemyeT BOCHOJIB30BAThCS
(bopMmyIoit Uit pacueTa Macchl pacTBOpa:

m(p-pa) = p(p-pa) -V(p-pa)

[Tocne yero cnemyeT paccuuTaTh Maccy pacCTBOPEHHOTO BellecTBa 1o gopmyie 1.

2) PaccuntaTh KOJMYECTBO BEIIECTBA (MOJIb) yYaCTHHKA PEaKIMH, Macca KOTOPOTO CTaia
U3BECTHA U3 PACUYETOB BbIMIE. [[J1s1 3TOr0 BOCMOIB30BaTHCS (HOPMYJIION:

n(s-sa) = m(s-Ba)/M(B-Ba), rae M - MomsipHast Macca BeIlecTBa

3) 3amucarte ypaBHEHHME pEaKIMH U YOEIUTbCS B TPABHJIBHOCTU PACCTABICHHBIX
KO3 (UIIMEHTOB.

4) PaccunTaTh KOJMYECTBO MOJb MHTEPECYIOLIET0 YYaCTHHKA PpEaKIUH HCXOAS U3
M3BECTHOTO KOJIMYECTBA JPYroro y4acTHUKA PEaKIMW, 3Has, YTO KOJMYECTBA BEHIECTB JFOOBIX
JIBYX Y4acTHUKOB peakiu A u B oTHOCATCS Ipyr K Apyry Kak K03 QUIHEHTHI mepe STUMHU XKe
BEIIECTBAMH B YPAaBHEHHH PEAKIINH, TO €CTh:

n(A)/n(B) = k(A)/k(B)

Ecmu B ycnoBum TpeOoOBaOCh pacCYUTATh KOJUYECTBO BEIIECTBA, TO JCUCTBHUS HA 3TOM
3akaHuMBaroTca. Eciam ke TpeOyeTcs HaiTW ero mMaccy MM 00BeM, CIEAyeT MepexoIuTh K
CIIEAYIOIIEMY ITYHKTY.

5) 3Has KOIMYECTBO BELIECTBA, ONPEICIIEHHOE B .4, MBI MOXEM PacCUUTaTh €ro Maccy Mo
dopmyne: m=Mn

Pacuer xonmuyecTBa MpoAyKTa MO AaHHBIM PAcTBOpA JIPYTroro BelecTBa

Taxoke, ecii BEIIECTBO SBJISETCS ra3000pa3HbIM M Pedb UAET O HOPMAIBHBIX YCIOBHIX
(H.y.), €ero 00beM MOXeT OBITh paCCUUTaH MO (opMmyIIe:

V(raza) = Vm - n(rasa) = n(raza) - 22,4 nx/moinb

PaccmoTpum napy npumepoB pacueTHBIX 3a7ad M0 ATOU TEMe.

ITpumep 1

PaccunTaiite mMaccy ocaaka, KOTOpbI oOpasyercs npu nobasineHun k 147 v 20%-noro
pacTBOpa CEpHOM KUCTOTHI U30BITKA PACTBOpA HUTpaTa Oapus.

Pewenue:



1) PaccuntaeM mMaccy 4MCTOM CEpHOM KUCTOTHI:

m(H2S04) = w(H2S04) - m(p-pa H2S04)/100% = 147 r - 20% /100% =294 r

2) Paccunrtaem KOJIMYECTBO BEUIECTBA (MOJIb) CEPHOM KUCIOTHI:

n(H2S04) = m(H2S04) / M(H2S04) = 29,4 r/98 r/mMonb = 0,3 MOJIb.

3) 3anumem ypaBHEHHE B3aUMOICHCTBHSI CEPHOI KHCIOTHI C HUTPATOM Oapusi:

H2S04 + Ba(NO3)2 = BaS0O4| + 2HNO3

4) B pesynbraTte pacyeToB CTAJI0 M3BECTHO KOJMYECTBO BELIECTBA CEPHOH KHCIOTHI.
Ocanok npeacTaBisieT co0oit cynbdar 6apus. 3Hasi, 4TO:

n(BaSO4)/n(H2S04) = k(BaSO4)/k(H2S04), rme N — KoJWYeCTBO BellecTBa, a K —
KO3(DPUITMEHT B ypaBHECHUU PEAKITUH,

MOYKEM 3aInCaTh:

n(BaS04) = n(H2S04) - k(H2S04)/k(BaS04) = 0,3 mous - 1/1 = 0,3 MoJ1b

5) Torma macca ocanaka, T.e. cynbdara Oapusi, MOKET OBITh paccuuTaHa CIETYIOIIUM

obOpazoM:
m(BaS0O4) = M(BaS04) - n(BaS04) = 233 r/mosb - 0,3 moab = 69,9 ¢

[Tpumep 2

Kakoii o6bem raza (H.y.) BBIICIUTCA TMPU PACTBOPEHHH HEOOXOIMMOIO KOJIMYECTBA
cynepuna sxenesa (I1) B 20%-HoM pacTBOpe CONSIHOW KHCIOTHI C TUIOTHOCTRIO 1,1 T/MiI m
00beMoM 83 M.

Pewenue:

1) Paccunraem maccy pacTBopa COJISIHOM KUCIOTBI:

m(p-pa HCI) = V(p-pa HCI) - p(p-pa HCI) =83 M - 1,1 t/Mmn=91,3 1

Janee paccurtaem Maccy YMCTOTO XJIOPOBOJOPO/A, BXOSIIETO B COCTaB KUCIOTHI:

m(HCI) = m(p-pa HCI) - w(HCI)/100% = 91,3 1 - 20%/100% = 18,26 T

2) Paccuntaem KOJIMYECTBO BEIIECTBA XJIOPOBOIOPOIA!

n(HCI) = m(HCI)/M(HCI) = 18,26 1/36,5 r/monb = 0,5 MoIb;

3) 3anumem ypaBHeHUE peakunu cynbduaa xenesa (l1) ¢ consHoit KucmoTou:

FeS + 2HCI = FeCl2 + H2S1

4) Vicxons U3 ypaBHEHUS peakluu CIEIyeT, YTO KOJUYECTBO MTPOpearupoBaBIlel CONISTHON
KHCJIOTBI C KOJIMYECTBOM BBIAEIHMBILETOCS CEPOBOIOPO/IA CBSI3aHO COOTHOILIEHUEM:

n(HCI)/n(H2S) =2/1, rae 2 u 1 — koaddunments nepex HCl u u H2S cootBeTcTBEHHO

CrnenoBaTenbHO:

n(H2S) = n(HCI)/2 = 0,5/2 = 0,25 mob

5) O6wem noboro raza, HaXOAIIETOCs IPU HOPMAJBHBIX YCIOBHUSAX, MOKHO PacCUMTaTh
o ¢opmyne V(raza) = Vm - n(rasa), Toraa:

V(H2S) = Vm - n(H2S) = 22,4 n/mons - 0,25 monb = 5,6 1

2.2. 3a0anus 0nsa npomercymouHol ammecmayuu
3ananus kK quddepeHInPOBAHHOMY 3aUeTy

Bapuant Ne 1
HNucrpykuus: [IpounTaiiTe BHUMATENbHO 3aaHNS U IPUCTYNANTE K BBITOJIHEHUIO.
Yacte A: 3amanuss Ne 1-6 - 3T0 3agaHus C BBIOOPDOM  OJHOTO BEPHOTO OTBETA U3
npeioxkeHHbIX. C UX MOMOIIBIO MPOBEPSIIOTCST 0a30BbIE 3HAHUA TOHSATHI U TEPMUHOB, MPABUI
NPOTEKaHUS PEaKLUH, IPOLECCOB, ITH 3a/laHHs OLICHUBAIOTCS B OJMH OAJLI.
Yacts B: 3amanms Ne 7-9 Ha pemienne 3a7a4, OHU OLIEHUBAIOTCS BYMS OaJsIaMH.
Yacte C: HONOJIHUTENbHAS YacTh, BHIOIHIETCS OOYUYaIOIIMMUCS, MPETEHAYIOIUX Ha OLIEHKY
OTJIINYHO.



Yactp A. IlpounTaiiTe BHUMATEIbHO 3a/IaHUS U BEIOEPUTE MPABUILHBIN OTBET.

1. I'a3 1 pacTBOp BemIecTBa, B KOTOPOM MPUOOPETAET MATTMHOBYIO OKpacKy (heHoadTaieuH,
oOpasyercs Mpu B3aUMOJICUCTBUU:

1) BOZIbI C OKCUIIOM KaJIbIUS;

2) IUHKA C COJITHOM KHUCIIOTOM;

3) BOJIbI C HATPUEM;

4) cepHOIi KUCIOTOH C CyTb()UTOM HATPHSL.

2. IIpouieccy BBICBIXaHUS CTE€H, TOKPBITHIX IITYKATYPKOM, IPUTOTOBIECHHON HAa OCHOBE TallleHON
U3BECTH, COOTBETCTBYET XUMUUYECKOE YPABHEHUE:

1) Ca(OH). = CaO + H20; 2) Ca(OH)2 + CO, = CaCOs + H20;
3) CaO + H20 = Ca(OH)y; 4) CaO + CO2 = CaCO:s.

3. BpomHyI0 Boly HE 00€CIIBEYHBAIOT BEIIECTBA, YKA3aHHBIC B Iape:

1) anieTusieH U 3TUJICH; 3) GEH301 U TeKCaH;

2) 9TaH W ATHUJICH; 4) 6eH30J1 ¥ STHJICH.

4. OGHapyXUTbh B pacTBOpe KapOOHAT-HOHBI MOKHO C TOMOUIBIO:

1) runpokcuia HaTpus; 2) a30THOM KUCIIOTHI; 3) XJopuaa Kamus; 4) jakmyca.

5. Kakoe u3 mpuBEJCHHBIX BEIIECTB MOKET MPOSBISATH KAK OKUCIUTENbHBIC, TaK U
BOCCTaHOBHUTEJIbHbBIE CBOMCTBA:

1) ammuak; 2) a30THasi KUCJIOTa; 3) HUTpAT aMMOHUS; 4) HUTPAT Kajusl.

6. Kakoli mpoyKT mperuMyIIecCTBEHHO 00pa3yeTcsi IpH MPUCOSAMHEHUH OJHON MOJIEKYIIbI
OpomoBoopoa k Oyraaueny-1,3:

1) 3-6pombOyTen-1;

2) 4-6poMOyTeH-1;

3) 1-6pombyTeH-2;

4) 3-0poMOyTeH-2?

Yacte B
7. BeiOepuTe MpaBUIbHYIO LIETIOYKY M HAIUILIUTE YPaBHEHUS PEaKIIM:
Kanpuuit u HUTpat cepedpa MOKHO MCIOJIB30BATH JJI OCYIIECTBIECHUS PEAKIHM 110 cxeme
IIPEBPALLCHUN:
1) KCI - CaCl2 - AgCl;
2) NaCl - AgCl - Ag;
3) CaCl2 - CI2 - HCI;
4) HCI - CaCl2 - AgCI.
8. Hannmure ypaBHeHue peakuuu. Pemure 3aqa4y.
Kakoii 06bem raza BeIIETUTCS IPU PACTBOPEHHH B U30BITKE CONISIHOM KUCIOTHI 14 T xenesa:
9. B kakoii mociea0BaTeIbHOCTH BOCCTAHABIMBAIOTCS JaHHBIE METAJUIBI TIPU AJIEKTPOJIN3E
pacTtBopoB ux coneit: Au, Hg, Cu, Fe. 3anumnre npaBUiIbHYO OCIEI0BATEIBHOCTD
Yacts C.
10. Hanniue ypaBHEHHE pEaKLMH, CXEMa KOTOPOM:

KMnO4 + H2SO4 + K2S03 = ? K2S04 + MnSO4 + H20
VYpoBHSITE C MOMOILIBIO 3JIEKTPOHHO-UOHHOTO OasiaHca, paccTaBbTe KO3(PPHUIIMEHTHI.
Haiinure oburyro cymmy ko3 hHUITHEHTOB.
1) 15; 3) 19;
2) 17, 4) 21.

Bapuant Ne 2

Yacte A. [IpounTaiiTe BHUMATENBHO 33/1aHUS U BEIOEPUTE TPABUIBHBINA OTBET.
1. [TocnenoBaTenbHOCTH OKCUI-THIPOKCHI-COITb COOTBETCTBYET PsiJl BEIIECTB:
1) H2O — LiOH — KCN;

2) OF2 — NaOH — Pbly;

3) P20s5 — ZnSO4— KOH;



4) CaO — HCI — NaOH.

2. B xaxoM coequHeHnn OOJIBIIIE MAacCOBast I0JIA a30Ta:

1) MeTunamuH; 2) aHWINH; 3) a30THAsK KUCII0TA; 4) STUICHIUAMUH?

3. MexkitaccoBasi HK30MepHs XapaKTepHa JJIst:

1) ajikaHOB U AJIKEHOB; 3) aJIKEHOB U LIMKJIOAJIKAHOB;

2) anKaJiMeHOB U AJIKEHOB; 4) alNKaHOB U aJKUHOB

4. OO6HapyXHTh B paCTBOpe KapOOHAT-MOHBI MOKHO C TIOMOUIBIO:

1) runpokcuia HATpUs;

2) a30THOM KHUCJIOTHI,

3) xJIopuaa Kanus;

4) nakmyca.

5. Kakast U3 KucioT B pacTBOpe OJIMHAKOBOM KOHIIEHTPALIMK UMeeT OoJibliiee 3HaUCHUE CTEIICHH
JUCCOLMALINU:

1) nonoBoopoaHasi;

2) cepHHUCTAs;

3) cepoBOIOpOAHAS;

4) azotucras?

6. I oOHapyKeHHsI B COCTaBe OEIKOB OCTATKOB apOMATHUECKUX aMHUHOKHCIOT UCIOJB3YIOT:

1) KCaHTONPOTEUHOBYIO PEAKIIMIO; 2) GUypeTOBYIO PEAKIIHIO;
3) peakuuro 3TepuduKanuu; 4) peakiuo THAPOJIH3a.
Yacts B

7.Hanumnre ypaBHeHue peakuuu. Pemmure 3agady.
Kakoii 06bem raza BeIZIETUTCS IPU PACTBOPEHUU B U30BITKE pa30aBlIeHHON CEPHOM KUCIOTHI
13 r xpoma:
8. Kakoii yrieBos B opraHu3Me 4eloBeKa UrpaeT II1aBHYI0 pOJib B S3HEPreTUYECKOM OOMEHE:
3anuiuuTe Ha3BaHUE YIJIEBO/A U €r0 XUMUYECKYIO GOpMYITy.
9. Hannmmre ypaBHeHue peakiuu. Pemmure 3anauy.
Haiinure maccy oxcua menu(Il) mpopearuposasmiero ¢ 200 r 7% pacTBopa cepHOU KUCIIOTHI..

Yacts C.

10. Hanmumure ypaBHEHHE peaklUH, CXeMa KOTOPOM:

KMnO4 + HCI  ? KCI + MnCI2 + CI2 + H20

YpOBHSITE ¢ TOMOIIBIO TIEKTPOHHO-UOHHOTO OaaHca, pacCcTaBbTe KOI(PPUIIMESHTHI.
Haiinure kosdduiment nepen Gopmynoit BOCCTAHOBUTEIS:

1)5; 2)10; 3)12; 4)16.
DTajI0HBI OTBETOB

Bapuanr 1

Nesamanug 1234567 8 9 10
Ne orBeta 3121323345,6n1Au, Hg, Cu, Fe |4

Bapwanr 2
Nezamauuga 12134567 8 9 10
Neotsera 143211841 L0032 1) 45 1y

CeH1206



Kpurepum ouenku:

Breimonuenue kaxaoro 3amaHus auddepeHIMpPOBAaHHOIO 3a4eTa B BHJEC TECTOBBIX 3aJaHUU
MNOJJICKUT OlEHUBaHUIO B Oamtax. [lomydeHHble Oamibl CYMMHPYIOTCS U TNEpPEBOAITCA B
OTMETKH 10 IIKaJie TIepeBoia 0aJJIOB B OTMETKH O MATUOAIIILHON CUCTEME

TecroBble 3aganus coctoat u3 10 Bompocos.

3amanusi pabOTHI OICHUBAIOTCS:

3amanms Ne 1,2,3,4,5,6 o 1 6amny

3amanue Ne 7,8,9 1o 2 6aura, Nel0 -3 Oaima.

Pemenue yactu A u B — 4 6amna

Yacts C -5 OamnoB. Eciau o0yyaronuiicsi IpuBOAUT HEBEPHBII OTBET WM HE IPUBOAUT
HUKAKOTO OTBETA, OH noiy4aeT O 6aios.

OTBeT OlLIEHWBACTCS TPEIOIaBATEIIEM B COOTBETCTBHH C KPUTEPUSAMHU, HHPOPMAIIHS O KOTOPBIX
3apaHee JOBOJUTCS /10 CBEICHUS 00y4aroIIerocs.

IlIkasa nepeBosa 0aJ1710B B OTMETKY 10 NATHOAUIbHOM CHCTEMe

OTMeTKa Heo0xoauMmoe K0OJIHYECTBO 0AJ1TIOB

«3» («yHAOBIETBOPUTEIHHOY) 11-12,8

«» («xXopoI1110») 12,8-14
«5» (KOTIMYHOY) 14-16
OTMeTKa Heo0xomumMoe KoJIMYeCTBO 0AJIJIOB
«3» («yIAOBIETBOPUTEIHHOY) 15
«» («XOpOIIIOY) 18
«5» («OTIMYHOY) 18-25
«OTJIMYHO» -  BBICTAaBISETCA  OOyYalomEeMycsi,  IIOKa3aBIIEeMy  BCECTOPOHHHUE,

CHUCTeMaTU3UpPOBaHHbIC, IJIyOOKHEe 3HaHMS Y4eOHON MporpamMMmbl AMCHUIUIMHBI U yYMEHHUE
YBEPEHHO MPUMEHATh WX Ha MPaKTUKE NPU PEUIeHHMM KOHKPETHBIX 3ajad, CBOOOJIHOE U
NpaBUIbHOE 0OOCHOBAHUE MPUHATHIX PEILICHUIA;

«XOPOLIO» - BBICTABISETCS 00yUaIOMIEeMYCs, €CIIM OH TBEPJIO 3HAET MaTepuall, TPaMOTHO U TI0
CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIyYeHHbIE 3HaHUS Ha MPaKTHKE, HO JOMYCKaeT B
OTBCTC HCKOTOPHLIC HCTOYHOCTH,

«Y/I0BJIETBOPUTEJIbHO» - BBICTaBIseTCA OOydaromeMycs, MoKas3aBileMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWUW, HEJAOCTAaTOYHO MPaBHIIbHbIE (QOPMYIHPOBKH 0a30BBIX
NOHATUH, HapyIIeHUs JIOTHYECKOM TIOCIEeI0BATENIbHOCTH B HW3JIOXKEHUU IPOrPaMMHOIO
Marepuaia, HO TpH O3TOM OH BIQJ€eT OCHOBHBIMH pa3JeliaMd yd4eOHOW TMpPOTrpaMMBI,
HEOOXOJUMBIMHU JUISl JalibHEeHIIero oOyuyeHHs: U MOXKET NMPUMEHATh MOJTy4YeHHbIE 3HaHUA TI0
o0pa3ily B CTaHAapTHOM CUTYyallNH;

«HeY/10BJIeTBOPUTEJIbHO» - BBICTABIsIETCS OOyyaromeMycs, KOTOpbIi He 3HaeT OoJblien
YacTH OCHOBHOTI'O COJIEpKaHusl y4eOHOM MporpaMMBbl JUCIUIUIMHBI U JOMYCKaeT rpyOble OInOKN
B ()OPMYJIMPOBKAX OCHOBHBIX HOHSATHH JUCIUTUINHBL.
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