MeToanyeckue peKOMEHIAIMU
0 CYMMATHUBHOMY
OLICHUBAHUIO

XUMus

8 ki1ace



MeToauueckue peKOMEHIALUN COCTABIIEHBI B IOMOLIb YUUTEIIO IIPH IIJIaHUPOBAHUH,
OpraHu3aliy U MPOBEJEHUN CYMMAaTUBHOTO OLEHUBAHUS 10 IpeaAMeTy «XUMUs» Ui 00ydaromuxcs 8
KJ1accoB. MeToIMuecKue peKOMEHAALNHU TOATOTOBJIEHBI HA OCHOBE Y4eOHON MPOrpaMMBbl U y4eOHOTO
IIJIaHa.

3amaHus i1 CyMMAaTHBHOI'O OLICHMBAHMS 3a pa3fels MO3BOJIST YUYUTENIO ONpPENEIUTh YPOBEHb
JOCTHKEHHUsI 0OydJarolMMHUcs Iieseil oO0ydeHusi, 3aljJaHUpOBaHHBIX Ha 4eTBepTh. /L1 mpoBeneHus
CYMMATHBHOI'O OLICHMBAHHUS 3a pa3/ie]l B METOAMYECKUX PEKOMEHJALUSAX IMpe/UIararoTcs 3alaHus,
KPUTEPUM OLIEHMBAaHUS C JecKpuntopamu M Oamnamu. Takke B COOpHHKE OIMCAHBI BO3MOKHBIE
YPOBHHM Y4YeOHBIX TOCTM)KEHUH oOydarommxcst (pyOpuku). 3agaHus C JIECKpUOTOpaMU M Oaimamu
HOCSIT PEKOMEHIATENbHBIN XapaKTep.

Meroauueckue  peKOMEHIALUU  IPEJHA3HAYECHBl  JUIl  YYUTEIEH  OCHOBHOM  IIKOJIBI,
aJMUHUCTpAllUd IIKOJ, METOJMCTOB OTAEIOB O0Opa3oBaHUs, PErHMOHAIBHBIX U  IIKOJbHBIX
KOOPJMHATOPOB 10 KPUTEPUAIBHOMY OLICHMBAHMIO U IPYTMX 3aMHTEPECOBAHHBIX JIMII.

[Ipy moaroToBke METOIUYECKHUX PEKOMEHIALMN HCIOIb30BaHbl Pecypchl (PUCYHKH, TEKCTHI,
BUJICO- M ayAMOMAaTepHaibl U JAp.), HAXOAAUINECS B OTKPHITOM JOCTyIE Ha O(QHUIMATbHBIX MHTEPHET-
cauTax.
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3AJJAHUSA ITO CYMMATHUBHOMY OLHEHUBAHUIO 3A 1 YETBEPTD
CymmaTuBHOE OLleHUBaHue 3a pa3aea 8.1A «/[BuaeHune 3J1eKTPOHOB B aTOMax»

Heab 00yueHus

Kpurepunii oueHuBanust

YPOBeHB MBICJIUTECIbHBIX
HAaBbIKOB

BpeMﬂ BbIITOJTHCHU A

3aganusa

8.1.3.2 IlonumaTh, YTO UYHCIO DJJIEKTPOHOB Ha  KaXKIOM
SHEPreTUYECKOM YpPOBHE HE IPEBBIMIAET OINpPeAeIEHHOIO
MaKCUMAaJIbHOT'O 3HAUEHUS

8.1.3.3 3uars dopmy s u p opouTaANIEH

8.1.3.4 VYmerp nmnucarb 3JEKTPOHHbIE KOH(MUTYpaLUud U
ANEKTPOHHO-TpaduyecKue dopmynbl  mepBeix 20
XMMHUYECKHX 3JIEMEHTOB

8.1.3.5 Ilonumarp, 4TO aTOMBI MOTYT NPHUHHMATh WA TEPSTh
3JIEKTPOHBI, YTO MIPUBOAUT K 00Opa30BaHUIO HOHOB

8.1.3.6 CocraBisath GopMysIbl COSIUHEHUNW METOJOM «HYJICBOU
CYMMBD»

Obyyarowutics

e Ompenensier YUCIIO ICKTPOHOB Ha AIEKTPOHHBIX CIIOSX

e 3ammceiBaeT HazBaHUs (opMbl opOWTasiel, COrylacHO 3-X
MOJIOKEHUI BAOJb OCeH KOOPIMHAT MPOCTPAHCTBA X, ¥ U Z

¢ 3anuchIBacT JJIEKTPOHHBIC KOHPUTYpPAIIMH U SJICKTPOHHO-
rpaduueckue  popmynbl  mepBbiXx 20  XHUMHYECKHX
9JIEMEHTOB

e 3anuchiBaeT  AJIEKTPOHHBIE  KOHMUTYpallMd  HOHOB,
oOpasyrommecss U3 aTOMOB, NPH NPUHATHU WM TOTEPU
AJIEKTPOHOB

e CocraBnger (opMyJbl COCIMHEHUI METOIOM «HYJIEBOM
CYMMBD»

3HaHre U TIOHUMaHNUE
[Ipumenenue

20 MUHYT

1. DnexTpoHs! B aTOME 00pa3yIOT 3JIEKTPOHHBIE CJIOU (WIIM SHEPTrEeTUUECKUE YPOBHHU).
(a) 3anmmmre GopMyiy pacuéra KOJMYECTBA 3JIEKTPOHOB HAa DHEPIETUIYECKUX YPOBHSIX.

(b) IToacumnTaiitTe, CKOJIBKO AIEKTPOHOB MOYKET HAXOIUTHCS

Ha IICPBOM CJIOC
Ha TPETHEM CJIOC

Ha IIeTBépTOM CJIOC



2. Hanmumnre Ha3BaHUs SJICKTPOHHBIX 0p6HTaﬂeﬁ.

¥\ v ¥
x4 ’Lj ; x% x

... - opburanp ... - opburanp ... - opburaib ... - opburaib

3. 3anuumTe MEeKTPOHHYI0 KOH(UTYPALIMIO U AJIEKTPOHHO-Tpaduueckyto GopMyIty aTroma, Sapo
KOTOpOro umeer 3apsia +17.

AJIEKTPOHHAsI KOH(PUTYpaLUs:
JIEKTPOHHO-Tpaduueckas popmyna:

4. Hanummre QJICKTPOHHBIC KOH(I)I/IpraI_II/II/I HOHOB, B KOTOPBIC ITPEBPAIIAOTCA

(a) aTOMBI KMCIIOPO/A ITPU IPUCOETUHEHUH IBYX JIEKTPOHOB;

(b) aToMmBbl GepwiLIHsL TPU OTJAYE ABYX JIEKTPOHOB.

5. CocraBbTe PopMyIIBI XJIOpUAA HATPUS U OKCHJIA JINTUSL METOJIOM «HYJIEBOM CyMMBI».

(a) xopua HaTpUst
(b) oxcua nutus




Kpurepnii No Hdeckpunrop Bban
Ol¢CHMBAHHHA sapanmns | Obyuarowuiics a

Onpezaenset 4ucio 1 3anuchiBaeT popmymy pacuéra KOIudecTBa 1

AJIEKTPOHOB Ha HJIEKTPOHOB Ha SHEPTeTUYECKUX YPOBHSIX;

AIIEKTPOHHBIX CIOAX MOJICYUTHIBAET KOJIMYECTBO AJIEKTPOHOB HA TIEPBOM 1
CJ10€;
MOJICUMTHIBAET KOJMUYECTBO DJIEKTPOHOB Ha TPETHEM 1
cioe;
MOJICYUTHIBAET KOJIMYECTBO NEKTPOHOB Ha 1
4ETBEPTOM CJIOE;

3anuchIBacT HA3BAHUS 2 3aIKMCHIBACT Ha3BAHUE S-OPOUTAIIH; 1

(dbopMbI OpOUTANICH, 3aIMCHIBAET HA3BAHUE Px-OpOUTAIIH; 1

COIIacHoO 3-X 3aIMChIBAEeT Ha3BaHHUE Py-OpOUTAIIN; 1

MIOJIOKEHUH BJIOJIb 3aMuChIBaCT Ha3BaHUE P,-OPOUTAIIH; 1

oceil KoOpIuHAT

IPOCTPAHCTBA X, Y U Z

3anuceIBaeT 3 3aIMKCHIBACT 3JIEKTPOHHYIO KOHPUTYpaInIO 1

DIIEKTPOHHBIE DIIEMEHTA;

KOH(UTYpaIuu u 3aIKChIBACT 3JIEKTPOHHO-TpaduyecKyto hopMyiy; 1

AIIEKTPOHHO-

rpadpuueckue

¢dopMmyiibl iepBbIx 20

XUMHUYECKHUX

DIIEMEHTOB

3amuchIBaeT 4 3aIMKCHIBACT DJCKTPOHHYIO KOHPUTYpalli0 HOHA 1

DIIEKTPOHHBIE KHCIIOPOJIa;

KOH(UTYpauu 3aIKCHIBACT JIEKTPOHHYIO KOHPUTYpaAILIIO HOHA 1

HOHOB, Oepuius;

oOpasyromuecs us3

ATOMOB TIPH TPUHITHH

WK TIOTepU

AIIEKTPOHOB

CocraBinset GpopmyIibl 5 cocTaBisieT GopMyITy XJIOpHUIa HATPUSI METOJIOM 1

COEIMHEHU METO0M «HYJIEBOM CyMMBD»;

«HYJIEBOW CyMMBI» COCTaBIISIET (POPMYITY OKCHA JIUTUS METOJIOM 1
«HYJIEBO! CyMMBD».

Bcero 0as10B 14




PyOpuka nia npegocrasiieHusi HHpOpMAauyM poAUTEIAM 110 HTOIaM CYMMAaTHBHOIO OLlCHUBAHHSA
3a pasaeJa 8.1A «/[BuikeHHe JJTEKTPOHOB B ATOMaX»

®HO odyuaromerocs

Kpurepuii oueHuBanust

YpoBeHb y4eOHBIX 10CTUKEHUH

Husknii

Cpennmnii

Bricokmii

OnpeﬂenﬂeT YHUCJIO 2JICKTPOHOB Ha
OJICKTPOHHBIX CJII0AX

3aTpyaHsAeTCs MPH 3alUcU
dbopmysel pacuéTa EMKOCTH
AJIEKTPOHHOTO CIIOSI

| ]

Jomyckaer ommOKku npu
noIcuéTe yrcia 3JCKTPOHOB Ha
epBOM/ TPEThbeM/ YETBEPTOM
AIIEKTPOHHOM CII0€

| ]

PaccuutbeiBaeT yncio
AJIEKTPOHOB Ha JIEKTPOHHBIX
CIIOSIX

| ]

3anuchIBacT Ha3BaHUS (POPMBI
opOuTanei, cormacHo 3-x
MOJIO’KEHUH BIOJb Ocei
KOOpAUWHAT IMMPOCTPAHCTBA X, Y U
V4

3arpyaHseTcs npu
ornpezeneHuu GOpMBbI s U p -
opOuTanei

L]

JlommyckaeT ommoOKy mpu 3amucu
Ha3BaHUU S- / p-/py-/p--
opburaneit

L]

3anuchIBaeT Ha3BaHUA U (OPMBI

opOuTanei

L]

3anuceIBaeT ANEKTPOHHBIE
KOHQHUTYpalluid ©  DIEKTPOHHO-
rpadudeckue (GopMysbl  MEPBHIX
20 XMMUYECKUX IJIEMEHTOB

3arpyHseTcs IpHU 3alucu

AIIEKTPOHHON KOH(UTYpaLUU

1 2JIEKTPOHHO-TpapUIECKOM
(bopMyJIbI

L]

JlomyckaeTt onmOKy Tpy 3aIHCH
CHMBOJIA / DNIEKTPOHHOM
KOH(pUTyparuu / 2IeKTPOHHO-
rpaduueckoit GopmMyIIbl
XHUMHUYECKOTO 3JIEMEHTA

L]

3anuceIBacT QJICKTPOHHYIO

KOH(HUTYpAIHIO U DJIEKTPOHHO-

rpadguieckyto Gopmyiry
XUMHYECKOTO DJIEMEHTA

L]

3anuchIBaeT 3JIEKTPOHHBIE
KOH(UTypaIuy HOHOB,
oOpa3yromuecs u3 aTOMOB, TIpU
MPUHITUU WIH TOTEPU IJIEKTPOHOB

3aTpyaHseTCs MpH 3alUcU

ANIEKTPOHHON KOH(HUTYparuu
MOHOB KHCJIOpOJa U 66punnﬁ

Jomyckaer ommOKy Ipy 3alKiCH
AIIEKTPOHHON KOH(HUTYpaLUH
MOHOB KHCIIOpoa/ Oepuius D

3anuChIBaeT 3JIEKTPOHHYIO
KOH(UTyparuo HOHOB
KHCJIOpo/a U Oepuiuins

L]

CocraBnsieT hopMyIbl COeTUHEHHIA
METOJIOM «HYJIEBOW CYMMBbD)

3arpyHseTcs npu
COCTaBJICHUH (POPMYIIBI
COEIMHEHUIN METOAOM
«HYJIEBOM CyMMBD»

L]

Jomyckaer omuOku npu
COCTaBJIECHUH POpPMYJT
COEMHEHUH XJIopuaa HaTpus /
OKCHJa JIUTUSA METOJO0M
«HYJIEBOW CyMMBD»

L]

CocraBisiet hopMyJbl

COECIMHEHHUI METOJIOM «HYJIEBON

CYMMBD»

L]




CymMMaTHBHOe OLleHUBaHMe 32 pa3jeJ
8.1B «®@opMyJibl BemecTB U YPABHEHUS XUMHYECKHUX PeaKkiuii»

esab o0yuenus 8.2.3.1 BpuucasTh MaccoBbl€ JOJHM D3JIEMEHTOB B COCTaBe

BEIIIECTBA, BBIBOAUTH (HOPMYJIbI BELIECTB IO MAaCCOBBIM
JIOJISIM 3JIEMEHTOB

8.2.3.3 CocTaBisATh ypaBHEHUS] XUMUYECKUX PEAKIIMH, 3aIIMCBIBAsI
(hopMyJIbI peareHToB U NPOAYKTOB PEAKIINH

8.2.3.4 3uaTh 3aKOH COXpPAaHEHHUS MACChI BEILIECTB

8.2.2.1 KnaccupuuupoBarh XMMHUYECKHE pPEAKLMU IO YHUCIY U
COCTaBY UCXOJIHBIX U 00Pa3yIOLINXCS BEIECTB

Kpurepuii oneHuBanus Obyuarowuiica

¢ PaccuuThiBaeT MacCOBYIO JOJIIO YIVIEPOJAa B MOHOOKCHJE U
JUOKCHJIE YTJIEpO/ia U CPAaBHUBAET JaHHbIE

*  BrBoaut ¢hopMyily COeTUHEHHSI IO U3BECTHONW MaCcCOBOM
J10J1€ XUMUYECKOTO 3JIEMEHTA U MACCE MOJIEKYJIbI

¢ (CocraBiseT ypaBHEHHME XMMHUYECKON PEAKIMU C ITOMOIIBIO
XUMHUYECKUX GOPMYIl U MATEMAaTUYECKUX 3HAKOB

* 3anwmchiBaeT POPMYITHPOBKY «3aKOHA COXPAHECHHS MAaCChI
BEIIECTBY» HAa OCHOBE IKCIEPUMEHTAIbHBIX TAHHBIX

¢ OmnpezaenseT XUMHUYECKUE PEAKLUU 0 YUCIY U COCTABY
MCXOJIHBIX M 00pa3yIOLINXCs BEIIECTB

YpoBeHb MBICTUTEIBHBIX 3HaHMe ¥ TOHUMAaHHE
HABBIKOB

Bpems BbINOTHEHUA 20 MUHYT

3ananus

1. lansl caepyromue BemecTBa: MOHOOKeH T yraepona-CO u nuokeun yraeponaa-CoOs.
(a) Paccuuraiite MmaccoByto noito yriepoaa C B MOHOOKCHIE yTIIepoia.

(b) Paccuuraiite maccoByto oo yriaepoaa C B AMOKCHIE yIiIepoa.

(¢) Cnenaiite BoIBOJ, B KakoM coequHeHnn CO wim CO, MaccoBas J1oisl yriepoza OobIie.

2. BeiBeuTe XUMUYECKYIO (DOPMYITy COSAMHEHHUS, €CIIM M3BECTHO, YTO MAacCCOBasi JOJS CEphl
cocraBisieT 40%, a ocTalibHOE — KUCIOPO/I, Macca MOJIeKyJibl paBHa 80 a.e.m.




3. JlaHOo clIOBECHOE YpaBHEHHE PEAKIUH:
okcup xenesa (I1) + anroMuHMI — OKCHI ATFOMUHUS + KEJIe30
3anuiuTe ypaBHEHME XWMHUYECKOM pPEaKIUH C T[OMOIIBI0 XUMHUYECKuX (opMmyn U
MaTEMAaTHYCCKNUX 3HAKOB.

4. Ha pucyHke noka3zaHa A€MOHCTpalUs 3aKOHA, KOTOPBIM MPUMEHSIOT IIPH COCTABJICHUN YPAaBHEHHU
XUMUYECKUX PEAKLUN.

¢

a
(a) 3anumuTe Ha3BaHUE 3aKOHA, UCIIOJIb3YEMOT0 MIPU COCTaBICHUH YPABHEHU XUMUYECKHUX
peaKuum.

(b) 3anumuTte GopMyIUPOBKY STOTO 3aKOHA.

5. Onpe,ueJmTe THUIIBI XUMHWYCCKUX peaKI.IPII’I 110 YPAaBHCHUAM pPCAKIINU.

YpaBHeHMsI peaKkuu Tun XumMH4YeCcKoi peakiuuu
A.2Mg + O, — 2MgO

B. 2Al + 6HCI — 2AIClL; + 3H,

C. 2All203 — 4Au + 302

D. FCzO3 + 6HC1 — 2FCC13 + 3H20




Kpurepuii oueHnBanus Ne Jeckpunrop bana
3aganus | O0yuarommecs

PaccunrtsiBaeT MaccoByo 1 paccunuThIBa€T MacCOBYIO JIOJIIO yIIIEpoaa 1
JIOJIIO yTJIepo/ia B MOHOOKCHUIE B MOHOOKCHUJIE YIJIEPOJa;
U AUOKCUJE yIilepoJa U paccunuThIBAET MAaCCOBYIO JIOJIFO yIIIEpOAa 1
CpaBHHMBAET JaHHbIC B JIMOKCH/JIE YTJIepOa;

JieN1aeT BbIBOJI, B KAKOM COCAMHEHUU 1

yriiepoia 0oJibIie;
BoeiBoaut dpopmyny 2 PAcCCUUTBIBAET MACCOBYIO JIOJIIO 1
COEIMHEHMS 110 U3BECTHOU HEU3BECTHOTO XMMUYECKOT0 JIEMEHTA;
MaccoOBOM 71016 XUMUYECKOTO pPacCcUMTHIBAET COOTHOILIEHUE MacC 1
2JIEMEHTA ¥ MacCe MOJIEKYJIbI XUMHUYECKHX 3JIEMEHTOB B COCIMHEHUU;

BBIBOIUT (OPMYITY COSAMHEHUS; 1
CocraBisieT ypaBHEHUE 3 3aMMChIBaET (POPMYIIBI pEareHTOB; 1
XUMHUYECKOW PEaKIUHU € 3alUChIBACT (POPMYJIBI IPOAYKTOB; 1
IIOMOLIBIO XUMUYECKUX paccTaBisieT KO3 PHUITUEHTHI, 1
(hopMyI1 1 MATEMATUYECKUX
3HAKOB
3anuceiBaeT GOpMYITUPOBKY 4 3aMKChIBaeT Ha3BaHHUE 3aKOHA; 1
«3aKoHa COXPaHEHHS MacChI
BEILECTB», HA OCHOBE (dbopMyIHpyeT 3aKOH COXPAHEHHUSI MacChl 1
AKCTICPUMEHTAJIBHBIX TAHHBIX BEIIECTB;
Omnpenensier XuMHUYECKHe 5 OTpeIeIseT TUIT XUMHUYECKUX PEeaKIuu A; 1
peaknuu 1o 4uciry u CoCtaBy ONPEAEINISET TUIl XUMHUYECKUX peakiuu B; 1
HCXOIHEIX M 0Opasylommxcs omnpenenseT TN XuMuieckux peakuu C; 1
BELIECTB

OnpeAeNsieT TUIl XUMUYECKUX peakuuu D. 1
Bcero 6a/10B 15
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Pyﬁpmca JIA IPeI0CTaBJCHUA I/IH(l)OpMaIII/II/I POAUTEIAM IO UTOraM CYMMATHBHOI'0 OLICHUBAHU S

®HO odyuaromerocs

3a pasaeJa 81B «@opmyJibl BelieCTB M YPAaBHEHHS] XUMHUYECKHUX pPeakuuiny

Kpurepuii oueHuBanust

YpoBeHb y4eOHBIX JOCTHKEHU I

Husknii

Cpennnii

Bruicoknii

PaccunTeiBaeT MaccoByo JIOJIHO
YIJIepO/ia B MOHOOKCHUJE U
IMOKCUIE yTiiepoaa U
CpPaBHUBAECT JIaHHBIE

3arpyHseTcs IpU pacuére
MAacCOBOM J0JIU yIJIepo/ia B
MOHOOKCHUJIE U AUOKCH]IE
yriaepoja

]

JlommyckaeT omuOKH Mpu pacyere
MAacCOBOM J0JIM yIJIepo/ia B
MOHOOKCHJIE yTiieposa / B TUOKCHUJIC
yriiepoja / mpu CpaBHEHUU

]

PaccuutsiBaeT maccoByo
JIOJIIO YTJIEPOa B MOHOOKCHIE
¥ JIMOKCHJIE YIJIEPO/IA,
CpPaBHMBAET JAHHEIE D

BreiBoaut ¢popmyiny
COCIMHEHMS 10 N3BECTHOM
MaCCOBOM J0JI€ XUMHYCCKOI'O
AIIEMEHTa U Macce MOJIEKYJIbI

3arpyHseTcs npu
orpeieNeHud (pOpMyJIbI
HEM3BECTHOTO COCTMHEHHS

]

JlomyckaeT omrOKY NMpH BIYUCIICHUN
MacCOBOM J0JIM HEU3BECTHOIO
XUMUYECKOTO dJIEMEHTA / TIPHU pacyeTe
COOTHOLIEHUS MacC YIEMEHTOB B
COEIMHEHUH/TIPU BbIBOJIE (OPMYJIbI
COEIMHEHUS

BriBoaut opmyiy
COCIMHEHMS 110 N3BECTHOM
MAacCOBOH JIOJIM XUMHUYECKOTO
3JIEMEHTAa U Macce MOJIEKYJIbI

]

CocraBisieT ypaBHEHHE
XUMHUUYECKON PEaKIny ¢
IIOMOIIBO XUMHUYCCKUX

3aTpyaHsETCs COCTaBUTh
ypaBHEHHE XUMUYCCKOH
peaxkuu

JlonyckaeT OmmMOKY MPH 3a1ucu
(dhopmys peareHToB / IPOTyKTOB /
paccTaHOBKe KOA(PPHUIIMEHTOB

CocrasisieT ypaBHEHHE
XMMHUYECKON PeaKIiy C
IIOMOIIBIO XUMHUYCCKUX

bopMya 1 MAaTEMaTHIECKUX dbopmyn
3HAKOB
3amuceBaeT GOPMYITUPOBKY 3aTpyMHATCS AaTh HA3BaHHE U JlormmyckaeT ommOKH MPpH 3aIUCH Ha ocHoBe

«3aKoHa COXpaHCHUA MACChI
BCIICCTB», HA OCHOBC
OKCIICPUMCHTAJIbHBIX JTaHHBIX

3anucath GOPMYIUPOBKY
3aKOHA COXPAaHEHUS MacChl
BEIIECTB

Ha3BaHUS 3aKOHA COXPAHCHHUS MaCChI
BeIIeCTB / ero (GopMyITHpOBKH

[ ]

OKCIICPUMCHTAJIbHBIX JaHHBIX
Ha3bIBaeT «3aKOH COXpPaHCHUA
MacCChl BCIICCTB» U
3aIlIuChIBACT €0

(bOpMYITUPOBKY

[ ]

Ornpenenser XuMUYECKHE
PEaKIMK 110 YUCITY U COCTaBYy
UCXOIHBIX U 00pa3yIOIINXCs
BEIIECTB.

[ ]
3aTpyaHseTCs ONpeieIuTh
THUIIBI XUMUYECKUX PEAKINUHN TI0
YUCITY U COCTAaBY UCXOJHBIX U
00pa3yoIMXcs BEIIEeCTB ]

JlonmyckaeT OMMOKY MPH ONpeAeIeHUN
Trra xumudeckou peakuuu A/ B/ C/ D
I10 YUCITy U COCTaBYy UCXOJHBIX U
00pa3yIomuxcs BEIIECTB.

]

Ornpenenser TUIIbI

XUMHYECKUX PEAKIUi 110

YHCITy U COCTaBY UCXOMHBIX U
00pa3yIoIuXCcs BEIIECTB ]

 S—)

 S—)
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CymmatuBHOe onennBanue 3a pasaena 8.1C «CpaBHeHre AaKTUBHOCTH METAJLJIOB)»

Hean 00yueHus

Kpurepunii oueHuBanust

YPOBeHB MBICJIUTEJIbHBIX
HAaBbIKOB

Bpemsi BbInoJIHeHUs

3aganus

8.2.4.2 OnnchiBaTh peakiuyi B3aUMOJICUCTBHUSI AaKTUBHBIX METAJIJIOB
C XOJIOZXHOM BOJOMH, ropsiYei BOAOU HUIIU ITapOM

8.2.4.3 HccnenoBaTh (pakTOpHI, BIUSIONIME HA BO3SHUKHOBECHHE
KOPpO3UHU METAIIIOB

8.2.2.5 CocraBnsaTh ypaBHEHHUS PEAKIIMN METAJIJIOB C KHUCIOTaAMH

8.2.4.6 Pa3zpaGortarh miuaH M NPOBECTH pEAKIUH METAJIIOB C
pacTBOpamu coJieit

8.2.4.8 IlporHo3upoBarb BO3MOKHOCTh MPOTEKAHMUS] HE3HAKOMBIX
peakuuii 3aMelleHusl METaUIOB, UCIIOIb3YS PsAJl aKTUBHOCTH
METaJIOB

Obyuarowutics

* 3anKChIBa€T YPABHEHUA XUMHUYECKUX PEAKIUA MarHusi c
XOJIOJTHOM BOJIOM Y BOJISTHBIM TTAPOM.

s QOmnpezaenser ¢akTOphbl, BIUSIIONIME HAa BO3HUKHOBEHHE
KOppO3UH METAJIJIOB, aHANU3UpPYst pe3yiabTaThl
HCCIICTOBaHUS.

e (CocTaBisieT ypaBHEHUSI BO3MOXKHBIX pEAKIHUI MEXay
pacTBOPOM KHCIIOTHI U METAJIIIaMU.

& _3anonHsAeT TadnuIy, HCIIONb3YS CHMBOIJIEI, TSt
MIPOTHO3UPOBAHKS BO3MOKHOCTH IIPOTEKAHUS PEAKLIMU

* 3anKChIBa€T YPABHEHUS BO3MOXKHBIX PEAKIIMH 3aMEIICHUS
METAJJIOB C PaCTBOPAMHU COJIEH.

3HaHue 1 MOHNMaHUE
HaBbIky BBICOKOTO MOpPSIKA

20 MUHYT

1. Maruuii MeJUIEeHHO pearupyer ¢ XOJIOJHOM BO/IOM, HEMHOIO ObIcTpee ¢ ropstueid Bojoil. B
aTMocdepe BOJSHOI0 apa MarHui TOPUT SIPKUM IUIAMEHEM.
3anuiuTe ypaBHEHUs peaklui

(a) Boa + MarHuu () —

(b) BOAA (nap) + MATHUM () —

12



2. B wuerblpéx npoOupkax IMOKa3aHbl pe3yjibTaThl HCCIENOBaHMUSA (PAKTOPOB, BIMSAIOLUIMX Ha
BO3HUKHOBEHHUE KOPPO3UU METAIIOB. B ka0l 13 4eThIpEX MpoOUPOK COAEPIKUTCS KEJe3HbII
I'BO3/Ib U YKa3aHHBI PEarcHTHI.

npobxka npobka
= 8 // T~
3 - 3 r ~ s ~ 3
- _|. i KHCIIOPOI -
KHCIOPOJ THCTHILTHD il
OBaHHAA
BOZA
; BOIA ;
= | — "‘\\\
1 2 3 4
(a) [Ipenckaxxure MOPSIOK MOSBICHUS PAKABUMHBI B IPOOUpPKAX.
(b) O6BscCHHUTE CBOI MPOTHO3.
3. B yeTbipe orHaKOBbIE TPOOUPKHU HAIUIIN paBHbIE
Ca Mg in Cu

00BEMBI pacTBOpPA CONSIHON KUCIOTHI U IIOMECTHIIN B HUX
pa3Hble METalIbI.

3anuiuTe ypaBHEHHsI MPOTEKAIOIINX PEaKIIUM.

(a) KanpIUi + COoJIsTHAs KUCJI0Ta —

(b) Marumii + consiHas KucioTa —

(¢) uMHK + coJisHas KUcjioTa —

(d) menp + consiHast KMciioTa —

13



4. (a) 3armoaHuTe Ta6J'II/II_Iy 3HAKAMU «1T» WU «-» OIS MIPOTHO3UPOBAHHA BO3BMOXKXHOCTHU PCAKIINU.

C0JIb \MeTaJLI JKeJIe30 MAarHui MeIb IUHK

xyopun xenesa (1)

XJIOpU A Maraugd

xnopua meau (1)

XJIOpHJI LINHKA

YUCJIO BO3MOKHBIX PEAKIUI

(b) BeiBeuTe psii aKTUBHOCTH METAJIOB, HA OCHOBE BAIIETO IPOrHO3a.

(¢) 3anuiuuTe 1Ba ypaBHEHUS MIPOTEKAIOIINX PEAKLIUH.

14



Kpurepnii Ne Jeckpunrop Bbann
Ol¢HUBAHHS 3aganust | OO0yyarommiics
3anuchIBaeT 1 3aIMCHIBAET CIIOBECHOE YPAaBHEHUE XUMUYECKOMN 1
YpaBHEHUS peaklnu MarHus ¢ XOJIOAHON BOJIOM;
XUMHUYECKHUX PEaKIIHii 3aIMCBIBAET CJIOBECHOE YPaBHEHNE XUMHUYECKOM 1
MarHus ¢ XOJIOJHOU PEaKIUU MarHus ¢ BOJISIHBIM ITapoM;
BOJIOH ¥ BOJSHBIM
apom.
Omnpenensiet HakTopsl, 2 OIpeAeIsAeT NOCIEN0BATENBHOCTD MOSBICHUS 1
BIIUSIONINE Ha pKaBYHMHBI B TIPOOUPKAX;
BO3HUKHOBCHHE O0BSCHSIET MPEJIOKEHHYIO TIOCTIE0BATETHHOCTh 1
KOPpPO3UU METAJLIOB, TIOSIBJICHUS P’KaBUMHBI B TPOOUPKAX;
AHATI3HPYSI
pe3yJbTaThl
MCCJIEIOBAHMSL.
Cocrapnsier 3 3aMMCHIBAET YPABHEHHUE PEAKIIUHI MEKITY 1
YpaBHECHUS pPacTBOPOM COJISIHOM KUCJIOTHI U KaJIbIIUEM;
BO3MOJXKHBIX PeaKIuit 3aMKChIBACT YpaBHEHHUE PEaKIIUU MEXTY 1
MEXJTy pacCTBOPOM pPacTBOPOM COJISTHOM KUCJIOTBHI U MarHUEM;
KHUCIIOTHI U 3aMKChIBACT YpaBHEHHUE PEAKIIUU MEXTY 1
MeTaJlJIaMHu. pPacTBOPOM KHCIIOTHI M IMHKOM;
oTpeneNsieT HeBO3MOXKHOCTh IPOTEKAHUS PEAKIINU 1
MEXJ1y paCTBOPOM COJISTHOM KUCIIOTHI U MEJIBIO;
3anoHseT Ta0IuILy, 4(a) 3aI0JIHAET TAaOJUILy, UCIIOIb3YsI CUMBOJBL «+t» i | 4 (mo 1
UCTIONB3YSl CUMBOIIBI, «-» I71S1 MPOTHO3UPOBAHUS BO3MOKHOCTH Oamry
JUTSL IPOTHO3UPOBAHUS MPOTEKAHUS PEAKINH ISt
BO3MOXKHOCTH KaXKI0Tr0
IIPOTEKaHUs PEAKINU MeTaJlIa)
BBIBOJIUT PSAJT aKTUBHOCTH METAJJIOB, HA OCHOBE 1
4(b) CBOETO MPOTHO34;
3anuchIiBaeT 4(c) 3aIMCBHIBACT IEPBOEC YPABHEHUE PEAKLINM; 1
yYpaBHECHUS
BO3MOJXKHBIX PEaKIIUU 3aIHMCHIBACT BTOPOE YPAaBHEHUE PEAKIIHH; 1
3aMeILEHUs] METAJIIOB
C pacTBOpaMu coJieit
Bcero 6an10B 15
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PyOpuka 175 npenocTaBiieHUusi HHPOPMAIIUHM POAUTEISAM [0 UTOraM CYMMATHBHOTO OLlEHUBAHUSA
3a pa3aea 8 1C «CpaBHeHHe aKTUBHOCTH MeTAJLJIOB»

DUO odyuaromerocs

Kpurepuii YpoBeHb y4eOHBIX J0CTHKEHHIT
OLlCHUBAHHUA ., N .
Huskui Cpennuii Boicoknii
3anuchbiBaeT ypaBHEHUS| 3aTpyaHsAETCS npu 3anmucu | Jlomyckaer ommOKM TpU  3amucd | 3amuchIBaeT ypaBHEHHUS
XUMHYECKUX peakuuiil ypaBHEHUN XMMHWYECKUX PEaKLM | YpPaBHEHMM XMMMUYECKUX PEAKUUN | XUMUYECKHUX PEaKIUil MarHus C

MarHus ¢ XOJIOJHOU BOJIOH U
BOIAHBIM Hap0M.

MarHids ¢ XOJOJHOH BOJOH U
BOJISAHBIM H&pOM ’—‘

Margisi C XOJIOOHOW Bomoll / ¢
BOASIHBIM HapOM ’—‘

XOJOOHOH BOIOH M BOAJHBIM

apom. ’—‘

Omnpenenser ¢axropsl,
BIIUAIOIIINEC

Ha

BO3HUKHOBEHUE  KOPPO3UU
METaJIoB, aHATN3UPY s

PpE3YJIbTAThI HCCIICJOBAHUSI.

3arpyaHsercs ONpeNIETUTh
(hakTopsl, BIIMSIFOIIINE Ha
BO3HMKHOBEHHUE KOppO3HH
METaJJIOB.

L]

JHomnyckaer OLIMOKH npu
OTIPENICICHUH  TOpSAKA  TOSIBIICHHS
P’KaBYMHBI B TPOOUPKAX/ 00bICHEHUH
BBIOpAHHOTO MOPsIJIKA

L

Omnpenenser (baxTopsl,
BIUAIOIIHNEC Ha IIOSABJICHUC
P’KaBYMHBI B TPOOHPKAX

L]

Cocrasinser YpaBHEHHUS
BO3MOXKHBIX peakiuii
MEX]y PacTBOPOM KHCIIOTHI
U METaJUIaMH.

3aTpyaHsAeTCA TMPU COCTABICHUHU
BO3MOXXHBIX YPAaBHEHUU peakUun

MEXIy PacTBOPOM KI/ICJIOTLI
MeTaJlIaMH.

JlomyckaeT OMMOKM TpH  3allUCH
ypaBHEHUS peakuuu MEXKIY
pacTBOPOM  COJISIHOM — KHCJIOTBHI

KaJIbLIeM/ MaraueM/ IIUHKOM/ MEIBIO

3anuceIBaeT ypaBHEHHUS
BO3MOJKHBIX XUMHYECKUX
peakimii  MEXy paCTBOp

COJISTHOM KHCJIOTHI 1 METaJlIaMH

3anoyHseT Tabnuity,| 3aTpynaHseTcss nporHosupoBath | Jlomyckaer omnoOKu npu | IIporHozupyer  BO3MOXKHOCTH
WCTIONIB3YSI CHMBOJIBI, JUIS| BO3MOXXHOCTH NPOTEKaHHsl | TPOTHO3MPOBAHHUU NPOTEKaHHs | TMPOTEKAHUS PEAKIUH
[IPOrHO3UPOBAHUS peakuuu peakiuu kene3a /marHus/menu /
BO3MOXKHOCTH ~ HPOTEKaHWUS D IIMHKa C pacTBOpaMHu couieil/ 11 D
peaxnuu COCTaBJIIGHUM  psja aKTI/IBHOLEz]

METaIIOB
3anuceIBaeT ypaBHeHUs| 3aTpyaHSETCS B 3aIIUCH Jomyckaer ommOKM B 3amucH | 3amnuchIBacT ypaBHEHHS
BO3MOKHBIX peakiuy BO3MOKHBIX PEaKIHiA 3aMeIIeH NepBoro / BTOPOTO  ypaBHEHMS—| pEaKIMi 3aMEIICHUS METall
3aMENICHNS METAUIOB ¢ METaUIOB C pacTBOpaMHU coneﬁﬁ peakuuu C pacTBOpaMu coJjiel ﬁ

pacTBOpaMU COJIEH.
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Ba;[amm Mo CYMMaTUBHOMY OLICHUBAHUIO 34 2 YE€TBEPTH

CymMMaTHBHOe OlleHUBAaHMe 32 pa3/iesibl

8.2A «KosnvecTBO BemecTBay, 8.2B «Crexuomerpruyeckne pacyéTbh»

Heab 00yueHus

Kpurepuii ouennBanus

YPOBeHB MBICJIHUTECIbHBIX
HAaBbIKOB

Bpemst BbINOJIHEHUA

3aganusa

8.1.1.2 Bpluucasate Maccy, KOJMYECTBO BEIECTBA M YHCIIO
CTPYKTYPHBIX YaCTHII

8.2.3.5 Bpbluucaarb Maccy, KOJMYECTBO BEIIECTBA IO
YpaBHEHUSAM XUMHUYECKHX PEaAKIIHil

8.2.3.6 3narp 3aKOH ABOragpo M HCIIOJIB30BATh MOJIIPHBIN
o0beM I pacuera oObeMa ra3oB IPH HOPMAJIBHBIX U
CTaHJAPTHBIX YCIOBHUAX

Obyuarowuiicst

e (ComocTaBisieT YHCIO  CTPYKTYpHBIX  YacTUIl B
onpeAenéHHOW Macce M KOJMYECTBE BemlecTBa (n) u
00OCHOBBIBAET OTBET

* Briuucnger Maccy — BelIecTBa [0 U3BECTHOMY
KOJIMUYECTBY BellecTBa (n) MO YpaBHEHUSIM XUMHYECKHX
peaxkuui

e [Ipumensier 3akoH ABoraapo mjisa pacuéta oObéMa raza
MIPU HOPMAJILHBIX YCIOBHSX MO YPABHEHUIO PEAKIIHH

3HaHue U TOHUMAaHUE
[Ipumenenue

20 MuHYT

1. Onpenenure, rae coaepkutcs 0opine atoMoB. OTBET 000CHYHTE.
[BriniuTe B mpsSIMOYTONBHUK HYKHBIHN 3HAaK: 00JbIe (>), MeHbIIe (<) Wi paBHO (=).]

(a) B 1 mob xemnesa

B 1 MoJIb HaTpu:A, TaK KaK

(b) B 1 r xene3a B 1 T HaTpus, Tak Kak

(c) B 64 r Mmenu B 0.5 MOJIb KUCTIOPO/Q, TaK KaK

2. Onpenenute, OAMHAKOBBIE JIM MAaCChl KUCIOPOa MOXKHO MOJYYUTh MPHU Pa3iokeHuu 1 mMoiib
okcupa cepedpa (I) u 1 monb okcuna prytu (I1).

YpaBHEeHHE XUMUYECKOU peakiuu pasiokeHus okcuaa cepedpa (1): 2Ag,0 — 4Ag + O,

YpaBHEeHHE XUMHUECKOHN peakiuu pa3ioxeHus okcuna pryta (II): 2HgO — 2Hg + O,

17



(a) Boluucnure K0JIMYECTBO BELIECTBA KUCIOPO/Ia MIPH:

paznoxeHun okcuaa cepebdpa (I):
paznoxxenuu okcuna prytu (1):

(b) Beruucnure maccy KUCIOPOa, MOTYYEHHOTO MPHU:
pasnoxxeHuu okcua cepeopa (I):
pasnoxenuu okcuaa prytu (11):

(¢) OtBer

3. XBarut 51 2,8 1 KUCTOpOAa JJIS TIOTHOTO CXKUTAHUS 8 T CEpbl, €CIU B pe3yJibTaTe 00pa3yeTcs
okcua cepel (IV)? Ecnu kuciopona HEAOCTATOYHO, paccuuTaiiTe HEOOXOAMMBINH 00BEM
(ycnmoBust HOpMaJIbHBIE).

(a) YpaBHeHHE XUMUYECKOW pEaKIMU TOpeHus cepbl B kuciopoge: S + O, — SO,

(i) Bbluuciaure KOJIMYECTBO BEIIECTBA CEPHI:

(ii) Beruncnure KOJIMYECTBO BEILIECTBA KUCIOPOA:

(iii) Berancnure 00bEM (H.y.) KHCIOpOa, TPUMEHSS 3aKOH ABOTaapo.

(b) OtBer:
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Kpurepuii Ne Jleckpunrop Baaa
OlleCHUBAHUA 3apanus | Odyuarowjuiica
ComocTtaBisieT 4HCIo 1 OmnpelesieT YHMCIO aTOMOB B MEPBOM mape 1
CTPYKTYPHBIX YacCTHI] BEIIECTB, COTIOCTABIISET MMOJTyUYCHHBIC 3HAYCHHS
B orpeeaeHHON U 000CHOBBIBAET OTBET;
Macce W KOJIUYECTBE OTIpeNieNIIeT YUCIIO aTOMOB BO BTOpPOH Tmape 1
BelIeCTBa (n) u BEIIECTB, COMOCTABJISAECT MOTYYCHHbIC 3HAUCHUS
000OCHOBBIBAET OTBET. 1 000CHOBBIBAET OTBET;
ONpeNesieT YUCIO aTOMOB B TpPEThEH Iape 1
BEII[ECTB, COMOCTABISET MOTYYCHHbIE 3HAUCHUS
1 000CHOBEIBAET OTBET;
Brruncnser Maccy 2 BBIUMCIISIET KOJIMYECTBO BEIIECTBA OKCHIA 1
BelIeCTBa o cepebpa (I) u okcnna prytu (11);
U3BECTHOMY BBIUMCIISIET Maccy KHUCIOPOAa, IOIy4YEeHHOTO 1
KOJIMYECTBY BEIIECTBA npu pasioxeHun okcuua cepedpa (I) u oxcuma
(n) mo ypaBHEHUSM prytu (II);
XUMHUYECKHX PEaKIUM.
[TpumensieT 3akoH 3 BBIUHCIISIET KOJTMYECTBO BEIIECTBA CEPHI; 1
ABorajapo jist pacuéTa
06BEMa raza mpu BBIUHCIISIET KOJMYECTBO BEIIECTBA KUCIOPO/a; 1
HOPMaJTbHBIX
YCIOBHSIX 110 BBIUUCISET 00BEM (H.Y.) KUCIIOpOAA, TPUMEHSISI 1
YPaBHEHUIO PEAKIHH. 3axoH ABorazpo;
Bcero 6a10B 8
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Pyﬁpmca IJIA IPEeI0CTaBJICHUA I/IH(l)OpMaIII/II/I POAUTEIAM IO UTOraM CYMMATHBHOI'0 OLICHUBAHU S

D®UO odyuaromerocs

3a paszjaea 8.2A «KoaunuyectBo BemectBa» 8.2B «Ctexuomerpuyeckue pacuéTbn»

Kpurepuii oueHuBanust

Huzknii

Cpennnid

Bricoxknii

ComocTaBnsieT yucio
CTPYKTYPHBIX 4acTHUI B
orpe e IEHHON Macce U
KOJIMUECTBE BellecTBa (n) U
00OCHOBBIBAET OTBET.

3arpyIHsAeTCs ONPEAETUTh U
COMOCTAaBUTH YUCIIO ATOMOB
BEIIECTB U 000CHOBATH CBOI
OTBET

||

JlonmyckaeT OMMOKY NMpH ONpeAeIeHUN
Yrcia aTOMOB B IEPBOM Tape / BTOPOit
/ TpeTheil mape BeIlecTs,
COIIOCTABIIAET IOJyYEHHbIE 3HAYCHUS
1 000CHOBBIBA€T OTBET
|

OnpenenHeT 15(1 ()

aTOMOB B OIPEICIEHHOM

Macce U KOJIMYEeCTBe
BellecTBa (n) u
00OCHOBBIBAET OTBET

|

Brruucnser Maccy
BCHICCTBA II0 HU3BCCTHOMY
KOJIMYECTBY BemiecTBa (n)
o YpaBHEHUAM
XUMHUYECKUX PEAKIUH.

3aTpyHsAETCS BBIYUCIUTH MAcCy

BCIICCTBA IO U3BCCTHOMY
KOJIMYECTBY BEIIECTBA (N) IO
YPAaBHCHUAM XUMHYCCKUX
peakuui

L

JlonyckaeT OMmMOKH PU BHIYHCICHUN
KOJIMYECTBA BEIIECTBAa OKCHAA cepedpa
(I) m oxcupa pryTu (I11)/ maccer
KHCJIOPO/a, TIOIY4YEHHOTO IIPU
pasnoxkeHuu okcuaa cepedpa (I) u
pasznoxxenun okcuaa prytu (II)/mpu
3aITUCH OTBETa

|

Onpenenser Macchbl
KHCJIOPOJia IPU
Pa3IOKCHUH

OJMHAKOBOI'O KOJIHMYCCTBA

okcupa cepedpa (1) u
okcuza prytu (II)

L]

[Tpumensiet 3akoH
ABorajpo juist pacuéra
0o0BéMa raza nmpu
HOPMAJIBHBIX YCIIOBUSX TIO
YPaBHEHHIO PEAKIIHH.

3aTpyaHseTcsl pacCuuTaTh
00BEM Ta3a npu HOpMaJIbHBIX
YCIIOBUSX 110 YPABHEHUIO
PEaKIMU, UCIIONB3YS 3aKOH
Aoraapo

[

JlonyckaeT OMMOKH MPU BHIYHCICHUN
KOJIMYECTBA BEIIECTBA CePhl/
Kucioposa/ 00béMa (H.y.) KHCIIOpoa,
npuMeHsis 3aKoH ABOTapo/ MpH
3aIlUCH OTBETA

Brrunciser 00bEM rasza

10 YPAaBHEHUIO peaKLuu

MIPU HOPMaJILHBIX
YCIOBUSIX, IPUMEHSIS
3aKOH ABOTAJIpO

L]
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CymMaTHBHOe OLleHUBaHMe 32 pa3jeJl
8.2C «3HaKOMCTBO ¢ JHeprue B XUMHYECKHUX PeaKIusaX»

Heab 00yyeHus 8.3.1.1 Ilonmumarh, 4YTO NPOAYKTaMH pPEAKUHUNA TOPEHUS

SBISIIOTCSL  OKCUABL, M YTO  IHpU  TOPEHUHU
YIJIEpOJACOAEPIKALIET0 TOPIOYEr0 B KUCIOPOAE MOTYT
00pa30BbIBATHCS YIJICKUCIHBIM Ta3, yrapHelid raz Wid
yTIepos

8.3.1.2 OOBsACHATH NPUYMHBI TMAapHUKOBOro 3ddexkra u
npeiaraTh IMyTH PEeLeHUs

8.3.1.3 3narb, 4YTO DK30TEPMHUUYECKUE PEAKLUMH HUIAYT C
BBIJIEJICHUEM TEIUIOTHI, a SHAOTEPMHUUYECKUE pEaKLuu C
MOTJIOLIEHUEM TEILIOTHI

Kputepuii onennBanus Obyuarowuiics

e Ompenenser, 4To s peaklUM TOPEHUs HEOOXOIUM
KHCJIOPOJ W TIPOAYKTAMH PEAKIMA TOPEHUS SBIISIOTCS
OKCHJIBI

e HaspBaer mnpuunHy 0Opa3oBaHUS YIIIepoAa IpH
peaKkIMu TOPEHHST W COCTaBIACT COaTaHCHPOBAHHOE
ypaBHEHHUE PEaKIIUH

e OObsACHAET NPUYUHBI TApHUKOBOro d3pdexkra wu
npe/ylaraeT  Mepbl [0 COKpAIlEHUI0  BHIOPOCOB
YTIEKUCIIOTO Ta3a

e (CpaBHUBAaET KOJIWYECTBO DSHEPrHH, MNOTPEOIIEMON U
BBIJICTISIOIIECHCS BO BPEMS peaKknu

YpoBeHb MBICIUTEIbHBIX 3HaHME U TIOHUMaHue
HABBLIKOB IIpumenenune

Bpems BbINOTHEHUA 20 MUHYT

3aganus

1. [TpoBenu peakuuio A ¢ yuacTueMm MeTaia u
HeMeTtauta. Ha pucyHke rnokazana peakuus A.

A=/ Benoe A/
AXXAXXXXXX XXX XXX KXXXXXXXXXXXXX XX

TBEpLoe

Marnn
i BeLI_l,eCT_BI
Bbicokas fo)
Temnepa
Typa

Peaknus A sBnsercs MMPpUMEPOM PCaKIINU OKHCIICHHA.

21



(a) HazoBuTe BelecTBO, pearupymrollee C MarHueM B peakiuu A.

(b) HazoBure 6ernoe TBep0€ BELIECTBO, TOJYUYECHHOE B peakinu A.

(¢) 3anummTe ypaBHEHHE peakiuu A.

2. beH3UH - KHUJKOE yTI€BOAOPOAHOE TOILIUBO.

[Tpu n36bITKE BO3/IyXa MHOTHE YTJIEBOIOPO/IBI CTOPAIOT OYTH HEBUIUMBIM IIAMEHEM.
(a) Ilpennonoxute, mouemy npu ropeHUH OeH3MHA 00Pa30BaAIOCh 00JIAKO YEPHOTO JIbIMA.

COamaHCHpPOBaHHOE ypaBHEHHE HAa PHCYHKE IMOKA3bIBACT IMOJHOE CTOpPaHHE YTIJIEBOJIOPOJIA
(aTena).
BemiectBa, y4acTByOIINE B YpaBHEHUH PEAKIIMU U300PAXKEHBI CTPYKTYPHBIMU (POPMYITaMHU.

H
| | ©6=0 0=C=0 _ H—O—H
=7 o=a 0=Cc=0 ' H—O—H
H

(b) 3anumuTe, cOanaHCUPOBAHHOE YPaBHEHUE PEAKIMU MOJHOTO CTOPAHMS 3TE€HA, MUCIOJIb3Ys
MOJICKYJISIPHBIC (DOPMYJTBL.

3. Ha pucyHke moka3aHo KOJIMYECTBO YTJIEKUCIIOTO ra3a, BHIOPOIIEHHOTO B aTMOC(Epy KPYITHBIM
MPOMBINUICHHBIM TipeanpusatueM B nepuoj ¢ 2000 mo 2005 rog.

2000 -
1500 A
1000 A
Bri6pocsl
YTIEKUCIIOro ra3a/ 500
TBICSTYM TOHH

0 T T T T 1
2000 2001 2002 2003 2004 2005

I'on
(a) OnumuTe, Kak BRIOPOCH! YIIIEKUCIIOTO ra3a KOMIaHu| u3MeHmwIich Mexxxy 2000 u 2005.
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(b) IIpombllIEHHOE IPENPUATHE 3asIBIIIO, YTO BHIOPOCHI YIIIEKHCIIOrO T'a3a CBA3AHBI C
WCII0JIb30BAaHUEM 3JIEKTpUUECKON IHeprun. OObSICHUTE, KaK UCIIOJIb30BAHKE
JIEKTPOIHEPTUU MOXKET BIMATH Ha BHIOPOCHI YIIIEKUCIIOTO rasa.

(c) [lomumMO yMeHBIIEHHS HCIIOJIb30BAHUS BJIEKTPOIHEPIHH, MPEAJIOKUTE APYroil cmocoOl, ¢
MOMOIIIbI0 KOTOPOTO MPOMBIIIJICHHOE TPEINpUiTHE MOIJ0 OBl COKpPaTHTh BBIOPOCHI
YTIIEKUCIIOrO rasa.

(d) B 1997 rony, Ha Bctpeue B ropoae Kuoro B SInonuu, MHOruMe CTpaHbl MUpa MOANUCATU
COTJIAIICHUE O COKpAIICHWH BBIOPOCOB yIiIeKHucioro rasza. CorjiameHue BCTYNWIO B
3aKkoHHYI0 cuity B 2005 romy.

OO0BsicHUTE, TOUEeMy HaM HEOOXOMMO COKpaIaTh BEIOPOCHI YIIIEKUCIIOTO rasa.

4. (a) PaccMoTpuTe TUNMYHYI0 XMMHUYECKYIO PEAKIUIO: CTOPAaHME MPUPOJHOIO ra3a (MeTaHa) B
KHCJIOPO/IE€ BO3AyXa.

CH, + 20, = Co, + 2HO

Omnpenenute THII XUMAYECKON PEAKINH 10 TEIUIOBOMY () (DeKTy.

(b) PaccMoTpuM Apyryro peaxiuio — MpeBpaiieHrne THAPOKCHIAa Kalblus (TalieHass U3BeCTh) B
okcua kanbius CaO (HeraméHasi U3BECTh) U BOAY.

Ca(OH), - Ca0O + H,0

L

Omnpenenure THN XUMUYECKON PEaKIUH MO TEIIOBOMY 3P deKTy.
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Kpurepuii oueHnBanus Ne Jdeckpunrop bauan

3aganus | Ofyuaommuiics

Omnpenensier, 4To A 1 Ha3bIBAET  BEIIECTBO  HEOOXoAMMOEe s 1

peaxkuuu TOpEHHUSI peaKuu TOpeHus;

HEOOXOAUM KHCJIOPOA H Ha3bIBAET oenoe TBEpPI0E BEILIECTBO, 1

NPOAYKTAMH  peaKIuii MIOJIy4€HHOE B PEaKLUu;

rOpeHUs SABIISIOTCS 3alMChIBaeT COAJIAHCHPOBAHHOE ypaBHEHHE 1

OKCHJIBI peakuuu;

HaspiBaer MPUYUHY 2 NpeCKa3bIBAET MPUUNHY 00pa30BaHUs 1

oOpaszoBaHus  yriepoja yriiepo/ia Mpy TOpeHur OCH3UHA;

NpA peakuuu ropeHus u 3amuchIBaeT cOAJTaHCUPOBAHHOE YpaBHEHHUE 1

COCTaBJIACT peakunu;

cOaraHcupoBaHHOE

ypaBHEHHUE PEaKINU

OObsCHAET NPUUNHBI 3 OIMCHIBAET M3MEHEHUS BHIOPOCOB, KaK 1

napHUKoBOro 3 dexra u BBIOPOCHI YTJIEKHUCIIOTO Ta3a, UCIONb3YS

IpeJIaraeT Mepsl 1o rpaduk;

COKpAIIIEHUIO BEIOPOCOB OOBSICHAT BIUSIHUE DJICKTPOIHEPTUU HA 1

YTJIIEKUCIIOro ra3a BBIOPOCHI YTJIEKHCIIOTO Iasa;

IpeJyIaraeT crnocoo, ¢ MOMOIILI0 KOTOPOTO 1
MO’KHO COKPATHTh BBIOPOCHI YTIIEKHUCIIOTO ra3a;
00BsICHAET HEOOXOJUMOCTb COKpPAIICHHUs 1
BBIOPOCOB YTJIEKUCIIOTO Ia3a;

CpaBHUBaeT KOJIUYECTBO 4 PHUCYET OJIHY CTPEJIKY Ha CTOPOHE peareHra, a 1

SHEpPI'uu, HCHOIb3yEeMOMH JPYTYIO Ha CTOPOHE MPOAYKTA I0Ka3bIBast, YTO

U BBICBOOOXJAeMOH BO peaxuus IK30TePMUYECKAs;

BpeMsI peaKIuu PHUCYET OJIHY CTPEIIKY Ha CTOPOHE pearcHra, a 1
JPYTYIO HA CTOPOHE MPOAYKTa JOKA3bIBasl, YTO
peaxius SHI0TePMHYECKas;

Bcero 6an10B 11
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Py6puka n1s npenocraBjieHHst MHGpOPMALMH POAUTEISM 10 HTOraM CYMMATHBHOI0 OLleHUBAHHUS
3a paszzae 8.2C «3HaKOMCTBO ¢ JHeprueil B XUMHYEeCKUX PeaKiusix»

D®UO odyuaromerocs

Kpurepuii oueHuBanust

Huzknii

Cpennnii

Bricoxmnii

Onpenenser, 4yTo s
pEaKUHUH TOPEHUS
HEOOXOIUM KUCIOPO U
MPOAYKTAMH PEAKIIUN
TOPEHUS SBIISIFOTCSA OKCHJIBI

3aTpyaHAETCS ONPEICTUTh,
YTO JIsl peaKIUU TOPEHUs
HEOOXOAUM KHCTIOPOI U

MPOAYKTaMH PEAKIIUH TOPEHUS

SABJIAKOTCA OKCHUABI

L]

JlommyckaeT omuOKu npu
OIIpeieNIEHUH KUCIOpOo/a,
HE0OXOIUMOTO ISl peaKIIUU TOPEHHUS
/ BeIIecTBa, MOJyYEHHOTO B PEaKIH/
MIPH 3aMKcH cOalaHCUPOBAHHOTO

]

Omnpenensier HaTMYUE KUCIOPOaa
JUTSL peaKIuu TOPEHUs U
MPOAYKTHI peaKIIMi TOPEHUS —
OKCH/IBI

[ ]

HasbiBaer MPUYHUHY]
oOpa3oBaHMs yriiepoja IpH
PEAKIUY TOPEHUS U COCTABIISCT]
cOaTaHCUPOBAHHOE YPAaBHEHUE
peaxkuuu

3aTpyIHIETCSA Ha3BaTh
NpUYMHY 00pa3oBaHus
yriepo/ia Py TOPEHUN
OCH3MHA U COCTABIICHUU
cOaTaHCHUPOBAHHOTO
YpaBHEHHUS PEAKIUU.

|

YpaBHEHUS pEaKLNU

JlonyckaeT OMMOKH B MPeICKa3aHuu
MPUYHHBI 00pa30BaHus yIiiepoaa mpu
ropeHnu OeH3MHa/ COCTaBIICHUN
cOaaHCUPOBAHHOTO YPaBHEHUS
peaKIum.

|

HasbiBaer npuumnny oOpa3zoBaHUs
yriepoJa Mpyu ropeHnu OeH3nHa
U COCTaBJIsIeT cOalaHCUPOBAHHOE
YpaBHEHUE PEAKIIUH.

| ]

OOBbsICHSET NPUUNHBI
napHUKOBOTO 3 dekTa u
npeziaraeT Mephl 1o
COKpAIIIEHUIO BHIOPOCOB
YTIEKUCIIOTO Ta3a

3aTtpyaHsieTcss OObSICHUTD
NPUYHHBI TAPHUKOBOTO

s dekTa, IpeI0KUTh MEPhI

IO COKpAaICHUIO BLI6pOCOB
YTJICKUCIIOTO Ira3a.

|

JlonyckaeT OommOKy MPH ONHUCAHUT
BBIOPOCOB/ OOBSICHCHUH BIIUSTHUS
ANEKTPOIHEPTUU HA BHIOPOCHI
YIJIEKUCIIOTO Ta3a/ mpu BeIOOpE
crioco0a [T COKpAIIeHUs! BHIOPOCOB
YIJIEKUCIIOTO Ta3a/ pu 00BSICHEHUU

OOBbsCHAET NPUUNHBI
napHUKOBOTO 3 exTa u
npeasiaraeT Mephl 1o
COKpAIIIEHUIO BHIOPOCOB
YTIEKUCIIOTO Ta3a

CpaBHuBaer KOJINYECTBO
SHEPIHM, HCIOIb3YEMON U
BBICBOOOXK/ITa€MOM BO BpeMs]
peaknuu

38.prI[H${CTC$I OIIPCACIINTb
HN3MEHCHHEC KOJINYCCTBA
9HEPTHUU BO BpCMA pCaKUU.

[ ]

HEOO0XOIMMOCTH COKPAIICHHS
BBIOPOCOB YTJIEKHCIIOTO Ta3a ’—‘
JlonyckaeT OmuOKy Npu
OTIpeIeICHUN N3MEHEHHSI KOJTHYECTBA
SHEPTHUH, UCTIOIB3YEMOH /
BBICBOOOKIAEMOH BO BPEMSI PEAKIIHH.

]

Onpenenser U3MeHEHUE
KOJIMYECTBA YHEPTHH BO BPEMSI
peaxiuu.

[]

e
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CymMmaTnBHOe oneHuBaHue 3a pasaen 8.2D «Bopopoa. Kucaopoa u o3on»

Henb 00y4enus

Kpurepuii oueHnBanus

ypOBeHb MBICJIHUTECJIbHBIX
HAaBbIKOB

BpeMﬂ BbIINOJTHCHHUSA

3aganud

8.4.2.1 Ymerp nosyuyaTh BOJOPOJ M HM3ydaTb €ro CBOMCTBA U
pUMEHEHNe

8.4.2.3 YMerp monyuaTh KUCIOPOJA U U3ydaThb €r0 CBOWCTBA U
IIPUMEHEHNE

8.4.24 CpaBHuUBaTh CcOCTaB M CBOWCTBAa AJUIOTPOIIHBIX
BUJIOM3MEHEHUN KUCTIOPO/Ia

8.4.2.5 OOBACHATH 3HAUEHUE 030HOBOTO CJIOS 3eMIIU

Obyyarowuiics

* BriOupaer npubopsl ISl MONYy4YEHHS BOAOpPOJA H
00OCHOBBIBAET CBOI1 BBIOOD.
3anuchIBaeT ypaBHEHHE PEaKIMU MOTYyYEHUS MEIH.

e Ormpegensier crnoco0bl CcOOUpaHHUS KHUCIOPOJA, €ro
MOJy4YEeHUS U CBOMCTBA.

¢ [IporHo3upyeT 06iacTu NPUMEHEHUsI KUCIOpOia

* (CpaBHMBAaET CBOMCTBA KUCIOPOJa U 030HA

¢  OmnuchIBaeT poJib 030HOBOT'O CJIOS 3eMIIU

3HaHne U TIOHUMAaHHUE
[Ipumenenue

20 MUHYT

1. (a) BriGepure mpubopsbl, ¢ MOMOILIBI0 KOTOPBIX MOXKHO coOpaTh Bojgopoa. ObocHyiiTe

CBOI1 BBIOOD.

a)

6)

B) r)

(b) CocraBbsTe ypaBHeHHE peakiuu mnoiydeHus menu u3 okcunaa menu (II). Kakyro ponb
BBITIOJTHSIET BOJIOPO] B JAHHOU PEAKIIHH?
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2. Croco0b1 CO6I/IpaHI/I${ Tra3a OCHOBAHbI Ha BBITCCHCHUH BOJbI U BO31yXa.

W

(a) Kakumu cioco6amu MokHO coOpath kuciopon? OTBer o0ocHyiTe.

a)

(b) 3anuuTe ypaBHEHHE peaKlUy MOTYyYEHHUS KUCIOPO/a pa3ioKeHHEM IIepMaHraHaTa Kajusl.

(¢) HokaxuTte, 9yTo B 3a1aHuU 2(a) 0OpazyeTcss KUCIOPO/I.

3. 3aKkoHYHUTE BHICKA3BIBAHMS.
(a) CriocoOHOCTH KUCIOPOa MOAAEPKUBATh IbIXaHUE HAXOIUT IPUMEHEHHUE B ...

(b) ’Kukuii KHCIOpOJ UCIIOIB3YETCS ISl U3TOTOBJIEHUS OKCWJIMKBUTOB, IPUMEHSAEMBIX IIPU
B3pBIBHBIX paboTax, TaK Kak ...

4. O30H sBISETCS ALIOTPOMHON Moaudukanueii kuciopona. OH MOSBISIETCS B BO3AyXE MOCTE
TPO3BI.
3aroHUTE CPABHUTEIILHYIO TAOJIHUITY KUCIOPOa  030Ha.

CBoiicTBa Kucnopon O3o0H

Cocras

[BeT

3amax

OTHONIEHHUE K BOJE
XUMHYecKasi aKTUBHOCTb
Pons B ipupoze

5. O30H oOpa3zyercs Mo IeHCTBUEM YIbTPa(UOIICTOBBIX JIyUYel ¢ JIIMHOW BOJTHBI MeHee 180 HM,
YO - cBet ¢ Oomblel AnuHON BoJIHBI (0k0J0 320 HM), HA00OPOT, CIIOCOOCTBYET PA3I0KEHUIO
030Ha.

OnuiuTe poik 030HOBOTO CJI0st 3eMiid (HE MEHEE JIBYX).
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Kpurepuii oueHnBanus Ne Jdeckpunrop bann
3apanus | Qoyuarowuiica
BriGupaer npubopsr aiis 1 BBIOMpaeT npuodop sl cOOMpaHusi BOAOpOAa 1
MIOJIy4E€HUsI BOAOpOJAa H 1 000CHOBBIBAET CBOM BHIOOD;
000CHOBBIBACT cBOM COCTaBJISIET YpaBHEHHUE MOJIYUYECHHS] MEU U3 1
BBIOOD. OKCHJIa MEIH;
3anuchisaet - ypasHenue OTpeNieNiieT pOJb BOJOpPOJAa B JIAHHOH 1
peaxkuuu MOJTyYeHUS peaKIum;
Meu
Omnpenensier  cocoO0bl 2 orpeJiesIgeT crnocodbl cOopa KUcIopo/a, 1
coOupaHus KHUCIOpOJa, 000CHOBBIBAET OTBET;
€ro MOy YCHHUS u 3aMUChIBACT YPAaBHEHHUE PEAKIIUU 1
CBOWCTBA. pa3oKeHUs IepMaHTraHaTa Kajus;
JOKa3bIBACT HAIMYIHE KUCIOPO/Ia 1
KaueCTBEHHOM peaKIueil;
[Iporuosupyet ob6nacTu 3 MIPOTHO3UPYET MPUMEHEHHE ra3000pa3HOTO 1
MPUMEHEHHS KUCIOPOaa KHCIIOpO/Ia;
OOBSCHSIET MPUMEHEHHNE KUCIOPOAa MPU 1
B3PBIBHBIX padoTax;
CpaBHMBaeT CBOHCTBa 4 OIHCHIBAET CBOMCTBA, XapaKTEPHBIE NS 1
KHCJIOPO/a U 030HA KHCJIOPOJIa;
OTHCHIBAET CBOMCTBA, XapaKTEPHbIE JIJIs 1
030Ha,
OmnuceIBaeT posib 5 OMHCHIBAET poJib (1) 030HOBOTO CJI0sT 3eMJTH; 1
030HOBOTO CJIOSI 3eMIIH
OTHCHIBAET POJIb (2) 030HOBOTO €O 3EMIIH. 1
Bcero 0am10B 12
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PyOpuka nis npenocraBiennss HHGpopManuu poauTe M 10 MTOraM CYMMATHBHOIO OLlEHUBAHUS
3a pasgea «8.2 D Bogopoa. Kucsiopoa u 030H».

DUO obyuaromerocs

Kpurepuii onenuBanuns

Huskuit

Cpeanmnii

Bpicoknit

Boibupaer  npubopsl 1171
MOJy4yeHUs  BOAOpOAa W
000CHOBBIBAET CBOM BBIOOD.
3anuceIBaeT ypaBHEHHUE
peaKIiy NOJTYICHUS M

3arpynHsiercs: B BbIOOpe mpuOopoB
Uit cOopa BOJIOpoaa, B
000CHOBaHUU CBOETO BbIOOpA U
3aIUCH YPaBHEHUS peaKkIu
MOJTyYSHHS ME/IH.

JomnyckaeT ommOku npu BeIOOpe
npubopa At coOupanus BOAOPOIa
1 000CHOBBIBAeT CBOM BBIOOP/ IIpH
COCTaBJICHUH YPABHEHUS

MOJYYCHHUSI MEJTU M3 OKCUAA MeIn/
[P OIIPEICIEHUH POJIH BOAOPOIA

B JJAHHOM peaKlu ’—‘

Bri6upaeT npubops! a1 coopa
BOZOPOJIa, 00OCHOBBIBAET CBOI1
BBIOOD, 3aMHMCHIBAECT YPaBHEHNE
peaKuy MOTYYCHUSI MEIU U3
OKCHJ1a ME/IH.

[

Omnpenensier CrocoObl
coObupaHus KHUCIIOpOJAa, €ro
[IOJIy4YEHUS U CBOMCTBA.

3aTpyAHseTCs ONPECTUTh
CrocoObl COOMpaHUs KUCIOpoa 1
€ro CBOMCTBA.

L

Jlomyckaer ommOKy npu
OTIpeIeJICHUU CIIOCO00B cOopa
KHCJIOpO/1a/ TP 3aIIMCH ypaBHEHHUS
PEaKINK PA3TIOKESHUST
nepMaHraHaTa Kajus/ mpu
Ka4eCTBEHHOM OIPE/ICIEeHIN
KHCJIOpO/a

||

Omnpenenser cnocoobl
coOMpaHus KUCIOPOJIa U €ro
CBOICTBA.

|

[Iporuosupyet obGnacTu
MIPUMEHEHUS KHCIOpOa

3aTpyAHsIeTCs IpH
MIPOTHO3UPOBAHUHU O0JIACTeH
MPUMEHEHHUS ra3000pa3HOro
KHCII0pOo/a

JlonyckaeT ommOku B
HPOTHO3UPOBAHNUU IPUMEHEHUS
KHCIIOPO1a/ 0O BSICHECHUHN
NPUMEHEHHUs KUCIIOpOo/ia IIPU
B3pBIBHBIX paboTax

[

[Iporuosupyet oGnactu
MPUMEHEHUS ra3000pa3HOro
KHCIIOpO/Ia

L

CpaBHUBaET CBOMCTBA
KHCJIOPOJa U 030Ha

3aTpyAHSAETCS CPAaBHUBATH
CBOICTBA KUCJIOPOJA U 030HA.

JlomyckaeT OMIMOKH MPU OMTHCAHHH
CBOICTB KUCJIOpOa/ 030HA

]

CpaBHUBaET CBOWMCTBA KUCIOpOAa

n O30Ha.
]

OnuceIBaeT poib
030HOBOTO CJIOS 3eMJIA

3arpyaHseTcs Ipy ONMUCAHUU
pOJIM 030HOBOTO CJIOS 3eMJIU

| EN—

JlomyckaeT onMOKY TPy OMTUCAHUN
poiu (1) / ponu (2) 030HOBOTO
cios 3emMiu

|

| S—)

OrnuceIBaeT pojib 030HOBOTO CJIOS
3emin.

[ ]




3agaHusA M0 CYMMATHBHOMY OLICHMBAHUIO 32 3 YeTBePTh

Ieab 00yuenus

CYMMaTI/IBHOe OICHUBAHUE 32 pa3aea

8.3A «Ilepuoanyeckasi cuCTeMa XUMHYECKHUX 3J1€eMEHTOB)

Kpurepuii onenuBanus

YPOBeHB MBICJIUTECJIbHBIX

HAaBbIKOB

Bpemst BbINOJIHEHUA

3aganus

1. 3anonHuTe NPOIYCKH.
CBoiicTBa XMMHUYECKUX JIEMEHTOB B MEPUOJEC U3MEHSAIOTCS 3aKOHOMEPHO: KaXK[IbIi Mepuo

Ha4YWMHaCTCA

8.2.1.3 OOBsACHATh 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB 3JIEMEHTOB
B IpyMIax ¥ MNepuojiax

8.2.1.4 XapakrepuzoBaTb XMMHUYECKHH 3JEMEHT IO IOJIOXKEHHUIO B
MEPUOJUYECKON CUCTEME

8.2.1.5 3HaTh, YTO 3IEMEHTHI CO CXOKMMH XHUMHUYECKUMHU CBONCTBAMU
OTHOCSITCSI K OJJHOM TpyIIIe

8.2.1.6 3HaTh ecCTECTBEHHbIE CEMENUCTBA XMMUYECKHX 3JIEMEHTOB U
OPUBOJUTH TMPUMEPHl IMIETOYHBIX METAJJIOB, TaJIOT€HOB,
WHEPTHBIX Ta30B

8.2.1.7 [IIporHo3upoBaTh CBOWCTBA XUMHUYECKOTO DJJIEMEHTa B
3aBUCHMOCTH OT TIOJIO’KEHUS B IEPUOAMYECKOM TabuIe

Obyuarowutiics
¢  OOBsCHSET 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB B
nepuoiax
¢ OmnpenenseT 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB JIEMEHTOB
B TpyTIax

¢ lI300paxkaer rpaduuecku M3MEHEHHE aKTUBHOCTH IIETOYHBIX
METAJIJIOB U TaJIOTEHOB

e Jlaér XapaKTEpUCTHKY OJJIEMEHTa [0 €ro TOJOKCHUIO B
[Tepuoanueckoit Tabmuie

¢ [lpenckaspiBaeT CBOMCTBAa XMMHUYECKOTO JJIEMEHTa MeTajlia |
HEMeTalllla B 3aBUCHMOCTH OT TOJIOXEHHS B MEPHOJUYECKON
Tabnuue

3HaHue ¥ MOHUMaHue
IIpumeneHue

20 MUHYT

34TCM

CBOIiCTBa oca0eBaroT,

YCHIIUBAKOTCS.
3akaHuuBacTCs

a

IepHOJ

2. Y sneMeHTOB OI[HOI\/'I I'pyIIibl IPOUCXOJUT 3aKOHOMEPHOEC U3MECHCHUEC CBOICTB: yeM OO0JIbIIIE

IIPOTOHHBIN

(aToMHBIN)

HOMEp  d3JeMEHTa, TEeM CHJIbHEe Yy HEro  BBIPAKCHBI
CBOIiCTBa u cirabeee
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3. I/I306pa31/1Te B BUIC T pa(pm(a KaK U3MCHACTCSA aKTHBHOCTDH HICJIOYHBIX MCTAJIJIOB W T'aJIOTCHOB C
YBCIIUUYCHHUEM ITPOTOHHOI'O HOMEPA 3JIEMCHTA.

Illenounbie METaIbI I'amorensl

AXTHUBHOCTbH
AXTHUBHOCTbH

4. (a) ®panuutii (Fr), sasercs snementom | rpynmsl.
3anuuuTe, CKOJIbKO 3JIEKTPOHOB HAXOJUTCS BO BHELIHEH 00010uKe aToMa (ppaHLus.

(b) 3amoHUTE ClIETYIONTY O TAOJHITY TSl aTOMa (DpaHIIUs.

MaccoBoe uncio 223
[TpoTOHHBIN (aTOMHBI) HOMEP
3apsin anapa

Yucao npoToHOB

Yucino HENTPOHOB

YHucio 3JIeKTPOHOB

CBoiicTBa IPOCTOTO BELIECTBA
(MeTayT — HeMeTaJLN)

dopmyIa BbICIIETO OKCUAA
DopMyra BEICIIETO0 TMIPOKCUAA

(¢) [Ipenckaxkure nBa HU3UIECKUX CBOMCTBA (DpaHIIUS.
1.
2.

5. BeiGepute oquH METANIMYECKHUN SJIEMEHT U OJIMH HEMETAJUTMYECKUH DJIEMEHT. 3al0JIHUTE
TaOIUILy JUTsl 9TUX JIBYX SJIEMEHTOB.
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HasBanwue Xumuyeckuit cumBonl | OaHo dusznyueckoe
CBOMCTBO
Merannnueckuit
DJIEMEHT
Hemerannnueckuii
JJIEMEHT
Kpurepuii oueHuBanus Ne Jeckpunrop bana
3alaumst | Qpyvarouuiics
OOBsicHsIET 3aKOHOMEPHOCTH 1 00BICHAET 3aKOHOMEPHOCTH U3MEHEHHUS 3 (o
W3MEHEHUS CBOWCTB CBOICTB 3JIEMEHTOB B MIEPUOAX; OJHOMY
AJIEMEHTOB B IIEPUOJIAX. Oamry 3a
KaX10e
CJIOBO)
Omnpenenser 2 orpezesnsieT 3aKOHOMEPHOCTH U3MEHEHUS 2
3aKOHOMEPHOCTH U3MEHEHUS CBOICTB 2JIEMEHTOB B Ipynnax;
CBOICTB 3JIEMEHTOB B
rpymmax
Nzobpakaer rpadudecku 3 n300pakaeT B BUjE rpaduka U3MEHEHUE 1
U3MEHEHHUE AKTUBHOCTH AKTUBHOCTH ILIEJIOYHBIX METAJLJIOB;
MCIOYHBIX  MCTAUIOB  H n3o0paxaer B BUJIe Tpaduka 1
I'aJIOTCHOB 3aKOHOMEPHOCTh U3MEHEHHS AKTUBHOCTHU
TaJIOT€HOB;
Haér XapaKTePUCTUKY 4 OIpEAEIIAET YNCIIO NIEKTPOHOB HA BHEIIHEN 1
AJIEMEHTA 1o ero 000JI0YKE 3JIEMEHTA, UCHIOJIb3Y I
MOJIO’KEHUIO B NEPUOANYECKYIO TaOIUILy;
[Tepuonnueckoii Tabnure. XapaKTEPU3yET DJIEMEHT 110 €T0 MOJIOKEHUIO 4 (mo 1
B NIEPUOANYECKOM TaOIHIIE; Oamry 3a
KaXKJIbIe
2
MIPaBUIIb
HBIX
OTBETA)
MpeICKa3bIBaeT (PU3NUECKHUE CBOMCTBA 1
JJIEMEHTA;
[IpenckaspiBaeT  CBOMCTBa 5 MpeICKa3bIBaeT (PU3HMUECKOE CBOWCTBO 1
XUMHUYECKOT'O DJIEMEHTa XHUMHUYCCKOI'O 3JIEMEHTA METalljia,
MeTaula W HeMmeTauia B peJICKa3bIBaeT (U3HMYECKOE CBOKWCTBO 1
3aBHCHUMOCTH OT IIOJIOXKECHHUS XUMHYECKOT0 AJIEMEHTa HeMeTaslia.
B MEPUOINYECKON TaOIHUIIEe
Bcero 6an10B 15
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PyOpuka nis npenocraBiaennss HHGpopManuu poauTe M 10 HMTOraM CYMMATHBHOIO OLlEHUBAHUS
3a pasges 8.3A «llepunoanyeckasi cucTeMa XUMHYECKHX 3JIeMEHTOB)

®HO odyuaromerocs

Kpurepunii oueHuBanust

Huzknii

Cpenunii

Bricoknii

OOBsCHAET 3aKOHOMEPHOCTH
U3MEHEHUS CBOUCTB
3JIEMEHTOB B IIEpUOAaX

3arpynHsercsi OObSICHUTD
3aKOHOMEPHOCTH U3MEHEHHUS

CBOMCTB 2JIEMEHTOB B nepnoz[axD

JlonmyckaeT OmMOKU pu
00BSICHEHUH 3aKOHOMEPHOCTEH B
M3MEHEHUH CBOWCTB 3JIEMEHTOB B
nepuoaax D

OOBsICcHIET 3aKOHOMCPHOCTH
W3MEHCHHS CBOMCTB 3JIEMECHTOB

B II€pHoOaax |:|

Ompenenser

3aKOHOMECPHOCTH HN3MCHCHUA

3aTpyaHseTCs ONpeIeuTh
3aKOHOMEPHOCTH U3MEHCHUS

JlonykaeTt omrOKu mpu
OIIpeAETICHUH 3aKOHOMEPHOCTEH B

Onpenensier 3aKOHOMEPHOCTH
MU3MEHEHHS CBOHCTB 3JIEMEHTOB

CBOWCTB DJIEMEHTOB B | CBOICTB 3JIEMEHTOB B Tpymmax W3MEHEHUU CBOWMCTB JICMEHTOB B B Tpymmax

rpymmax rpymnmax D
N3o0paxaer rpaduuecku| 3aTpyaHsieTcs B rpaduuecKoM JlommyckaeT ommOKu B H300pakeHUN N3obpaxaet rpaduyecku
U3MEHCHHE AKTUBHOCTH| HM300paKCHUU U3MEHECHUI rpaduKa H3MCHEHUS] AKTUBHOCTH WU3MEHCHHE AKTHBHOCTHU
HIETTOYHBIX METaJIJIOB ¥ CBOWCTB IIEJIOYHBIX METAJUIOB U IIEJIOYHBIX METAJIJIOB/ TaJIOTCHOB IIEJIOYHBIX ~ METAUIOB |
raJOr¢HOB raJIOTCHOB. D raJIOTCHOB

|

Jlaét XapakTepucTuKy
9JIEMEHTA MO €T0 MOJIOKEHUIO
B MIEPUONYECKOMN TaOIHIIe.

3aTpyaHSETCs OMUCATh DIIEMEHT
IO €ro MOJIOKEHUIO B
NepUOANYEcKOo TalbuIe

L]

JlormyckaeT omuOKH B OIpeIeIeHUN
Yyclia 2JIEKTPOHOB Ha BHEIIHEH
00o0J104Ke 37IeMeHTa / B
XapaKTePUCTHKE DJIEMEHTA IO €T
ITOJIOXKEHUIO B IEPHOJUYECKOMN
Tabnuiie/ B MpeIcKa3aHuu
(hUBUYECKUX CBOMCTB DJIEMEHTA/ B
ypaBHEHUU PEAKIIHH

||

OnuceIBaeT DIJIEMEHT II0 €T0
1osjoxeHuo B Ilepuoanueckoi
TadIuIe

]

[IpenckassiBaeT cBOMCTBA
XMMHUYECKOI'0 3JIEMEHTa
MeTaJula U HEMETaJlla B
3aBUCUMOCTH OT IOJIOKEHHS
B [IEPUONYECKOMN TaOIuIe

3aTpyaHseTcs MpeacKa3aTh
CBOWCTBA XUMHUYECKOTO DJIEMEHTA
B 3aBHCHMOCTH OT TIOJIOKCHUS B

MIEPUOTUYECKON TabIHIIe

L]

JomyckaeT omOKY B NpeAcKa3aHuu
CBOMCTB XMMHUYECKOTO IJIEMEHTA
MeTaJlyla / HeMeTajla B 3aBUCUMOCTHU
OT IOJIOXKEHHUS B IEPHOAMUCCKOM
TabmIe ]

IIpenckassiBaeT cBOMCTBA
XMMUYECKOI'0 3JIEMEHTA B
3aBHCHUMOCTH OT IOJIOKEHUS B
HEepUOINYECcKOi Tabmuie

|_|




CymMmaTuBHOe onleHnBaHue 3a pa3aena 8.3B «Buabl XuMHYeCKHX CBsI3eiD»

8.1.4.1 O0bsicHATh 00pa30BaHME KOBAJIEHTHOW CBSI3U MEXKIY

Heab 00yuenus

aTOMaMH1 Ha OCHOBC 3JICKTPOOTPULATCIILHOCTHU

8.1.4.2 OniuceiBaTh MeXaHU3M OOpa30BaHUS MOHHOM CBSI3U U

MNpEaACKA3bIBATh CBOMCTBA HOHHBIX COCIUHECHUIN

8.1.4.3 O0OBACHATH 3aBUCUMOCTH CBOWCTB BEILECTB OT THIIA

pemeTKu

Kputepuii ouennBanus Obyuarowutics

CocraBnser nuarpammsl JIprouca, o00pa3oBaHus MOJIEKYJI C
KOBAJIEHTHOM CBSI3bIO

ComocTaBnsieT W CpaBHHUBAET AIIEKTPOHHBIE (HOPMYIIBI
COEIMHEHUI ¢ KOBAJEHTHOM HEMOJISIPHOM M KOBAJIEHTHOMN
MIOJISIPHOM CBSA3BIO

3anuchIBaeT CXeMbl 00pa30BaHUS COEAMHEHUN C MOHHOMN
CBS3BIO

VYcraHaBnuBaeT ~ COOTBETCTBUE — Mexay  (GopMyJioi
BEILIECTBA U BUJIOM XUMUYECKOHN CBS3U

Omnpenensier 3aBUCMMOCTb CBOMCTB BELIECTB OT THIIA
KPUCTAJUIMYECKOU PELIETKU

YpoBeHb MBICIMTEIBHBIX 3HaHME U TIOHUMaHue
HABBIKOB IIpumenenue

Bpems BbInoTHEHUA 20 MuHYT

3ananus

1. CpoiicTBa BEIIECTB 3aBUCST OT THUIA KPUCTAIUIMUECKON PELIETKH.
Hwuxe onncannl cBOMCTBA COEVMHEHHUN.

CaBoiicTBa CcoeTHHEHHUIA.

TemmepaTypa miasiaenus coeaunenns 20°C, paciuaBIeHHOE BEIECTBO HE
IIPOBOJUT 3IEKTPUUECKUN TOK

BJIEKTPUYECKUN TOK

Temrneparypa miasinerus 800°C, pacriapaeHHOE BEIECTBO JErKO IPOBOIUT

Temreparypa mwiasinenus 1500°C, paciuiaBieHHOe BENIECTBO SBJISETCS IIOXUM
MIPOBOJIHUKOM JICKTPHUECKOTO TOKA

OnpeﬂennTe, KaKo€ M3 CBOMCTB SBJISICTCS HeeéepHbim NJIs1 NOHHOTO COCINHCHHA.

A) Tonpko 1 u 2
B) Tompko2u 3

C) Tombko 1 u3
D) 1,2u3
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2. CocraBbTe nuarpaMmel JIptonca, «To4ek 1 KpecToB», 00pa30BaHUS MOJIEKYJI
CIEAYIOIIUX COCUHECHUI:
(a) 6pom Br;,

(b) 6pomoBotopo HBr

(c) HazoBuTe Mexanu3M oOpa3oBaHUsI MOJIEKYJI B 3aanuH (a) u (b).

3. OOBsiIcHUTE, MOXKHO JIM YTBEP)K/IaTh, YTO KOBAJICHTHBIC CBSI3M B BelecTBax u3 3amanus 1 (a) u 1
(b) onunakoBble. J{aliTe apryMEeHTUPOBAaHHBINA OTBET.

4. Onpenenure T XUMUYECKOU CBSI3U B OKCHUJIE HATPHUA U XJIOPUJIC KA.
Oxcup Hatpus
Xnopuaa Kajius

Hanwummre cxeMbl IPOLIECCOB, B pe3yJIbTaTe KOTOPBIX 00pa3yroTcs:
(a) okcu HaTpUs U3 ATOMOB HAaTPUA U KUCIOPOJA.

(b) xnopu Kanus U3 aTOMOB KaJIAs U XJIOpa.

5. YcTaHoBuTe COOTBETCTBHE MCKAY CbOpMYJIOﬁ BCIICCTBA U BUIOM XHUMHYECKOH CBS3H B 3TOM
BCIICCTBC.

®opmya BemecTBa | Bua xummnuyeckoi cBsI3U

A) C (rpadur) 1) KoBaneHnTtHas nonspHas CBs3b

B) H,S 2) loHHast cBSI3b

C) CsCl 3) I'uranTckas HenoJsipHasi KOBAJEHTHAsI CTPYKTypa
D) Sg 4) KoBaneHTHast HEMOJIIpHAs CBSI3b

OTtBer
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Kpurepnii Ne Jeckpunrop bana
OlleHUBAHUS 3aaHuS | Ogyuarowuiica
Ornpenensier 1 onpeJiessieT HEBEPHOE CBOMCTBO HOHHOTO 1
3aBUCUMOCTbCBOWCTB COEJIMHEHUS;
BEIIECTB oT TUTIA
KPUCTAIITNYECKON
pEMETKH
CocraBisier quarpamMmbl 2 cocTaBlsieT nuarpamMmy Jlprorca, oOpa3zoBaHUs U3 1
JIptouca, oOpa3oBaHUs aTOMOB MoJIEKyJIbl Opoma (Br»);
MOJIEKYJ ¢ KOBAJIEHTHOM cocTtapisieT nuarpamMmy Jlpronca, oOpa3zoBaHus U3 1
CBSI3bIO aTOMOB MoJieKyJbl 6pomoBoaopoaa (HBr);
oTpeieIsieT MEXaHU3M 00pa30BaHUs XUMUYECKON 1
CBSI3U PACCMOTPEHHBIX MOJIEKYJI B 33J[aHUU (2) U
(b);
ConocTaBiseT u 3 JleJIacT BBIBOJ, O BHJIaX KOBAJICHTHOM CBSI3H; 1
CpaBHUBACT na€T apryMEHTHPOBAaHHBIA OTBET OTHOCUTEIBHO 1
AIIEKTPOHHBIE (POPMYIIBI .
. BeulecTna 1(a);
COEIIMHEHUI C
KOBAJIEHTHOM JAET apryMEHTUPOBAHHBIA OTBET OTHOCUTEIILHO 1
HETIOISPHON 1 Bemectsa 1(b);
KOBAJICHTHOM IOJIIPHOM
CBSI3bI0.
3anuchIBaET CXEMBI 4 OTpeesieT THII XUMHUYECKOH CBSA3H OKCUIA 1
o0Opa3oBaHus HaTpHs;
COEJIMHEHUI ¢ HOHHOU oTpezeNsieT THUIl XUMHUYECKON CBA3H XJIOpHIa 1
CBSI3bIO. HaTpUs;
3aMMChIBAET CXEMY Ipoliecca 00pa3oBaHUs 1
OKCHJIa HATPUS;
3aMMCBIBAET CXeMy Tpoliecca 00pa3oBaHus 1
XJIOpUJa HATPUS;
YcraHaBiuBaeT 5 COOTHOCHUT KOBAJIEHTHYIO IOJISIPHYIO CBSI3b C 1
COOTBETCTBUE MEXKTY (dhopMmyII0ii BelecTBa;
dbopMyIIoii BemecTBa u COOTHOCHUT MOHHYIO CBsI3b ¢ (DOpMYJION BEIECTBA; 1
BUJIOM XUMHYECKON COOTHOCHUT TMUTaHTCKYIO HETIOSIPHYIO 1
CBSI3U KOBAJICHTHYIO CTPYKTYpY ¢ (pOpMyJI0ii BELIECTBa;
COOTHOCHUT KOBAJICHTHYIO HETOJISIPHYIO CBA3b C 1
(hopmyoit BemecTna;
Bcero 6an10B 15
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PyOpuka s npenocraBiennss HHGpopMauu poAUTEIAM 110 MTOraM CYMMATHBHOIO OLlCHUBAHUS
3a pasaeJa 8.3 «Buabl XuMHYEeCKHX CBsI3eiD»

DUO odyuaromerocs

Kpurepuii onenuBanus

Huszknii

Cpeanmnii

Bbicokuit

Ornpenensier 3aBUCUMOCTD
CBOICTB BEILIECTB OT TUIA
KPUCTAJUIMYECKOU PELIETKU.

3aTpyaHseTcs pu
OIpeeICHUU 3aBUCUMOCTH
CBOMCTB BEII[ECTB OT TUIA
KPUCTAJUIMYECKON PEIIETKH.

Jomyckaer omuOku npu
OIIPEEIICHUN CBOWCTB BELIECTB OT
THIA KPUCTAIMYECKON PEIIETKH.

Ornpenenser 3aBUCUMOCTh
CBOICTBA BEILECTB OT TUIIA
KPUCTAJUIMYECKOU PELIETKU.

]

Cocrasisier JarpamMmbl
JIsrouca, o0pazoBaHus
MOJIEKYJT C  KOBAJEHTHOM
CBSI3bI0.

3aTpyaHSAETCSl COCTaBUTh
nuarpammsl JIsronca s
MOJIEKYJI C KOBaJIEHTHOM
CBA3BIO.

| ]

|
Jomnyckaer ook npu
COCTaBICHUH auarpammsl JIbtouca
MOJIEKYJIBI Opoma/ 6GpoMoBoO0pOIa/
[IPH ONPEIEIICHUN MEXaHU3Ma
00pa30BaHUs XUMHUYECKON CBS3H ’—‘

Cocrasinsier quarpammsl JIbrouca
MOJIEKYJI C KOBAJIEHTHOH CBS3bIO.

||

CormnocTaBisieT ¥ CPABHUBAET
AIIEKTPOHHBIE (POPMYIIBI
COCJIMHEHUI C KOBAJICHTHOM
HETIOJISIPHOM U KOBAJIEHTHOM
MOJISIPHOM CBSA3BIO.

3aTpyaHsETCS CPaBHUTD
AIIEKTPOHHBIE (POPMYIIBI
COCIMHEHUH ¢ KOBAJICHTHOM
HETIOJIIPHOW U KOBAJIEHTHOU
MOJISIPHOM CBSI3bIO.

JomyckaeT ommoOKu B BBIBOJE O
BHJIaX KOBAJICHTHOM CBSI3H/ IIPU
(dbopMyIHUpOBKE OTBETA
OTHOCUTEJILHO BEIIECTB U3 3a1aHUs

1(a)/ 1(b) ]

ComocTaBisieT U CpaBHUBAET
AIIEKTPOHHBIE (POPMYIIBI
COEIMHEHMI ¢ KOBAJICHTHOM
HETIOJISIPHOM U KOBAJIEHTHOM
MOJISIPHOM CBSA3BIO

[ ]

3amnucrIBacT CXEMEI
o0pa3oBaHMs COSAMHEHUN C
HOHHOH CBS3EIO.

3aTpyaHseTcs npu
ONpPE/ICTICHUH TUTIA CBA3U U
3aMuCcH CXeM 00pa30BaHUs
COCJIMHEHUI C MOHHOM CBS3bIO.

[ ]

JlomyckaeT ommOku npu
OIMPCACIICHUN TUIIA XUMHYECKOU
CBSI3W OKCHJIa HATpUsl/ XJIOpHIa
HaTpus/ B cxeme 00pa3oBaHUs

OKCHJIa HaTPHsl/ XJIOpH/JIa HATPHSL | |

Onpenenser TUN CBI3U U
3aMHCHIBAET CXEMBI 00pa30BaHUS
COECIUHEHUN C HOHHOU CBSI3bIO.

| ]

YcranaBauBaeT
COOTBETCTBUE MEXTY
dbopmyII0ii BemecTBa 1
BHIOM XUMHYECKOU CBA3U

3aTpyIHIETCS yCTaHOBUTD
COOTBETCTBUE MEXIY (POpMyIIOif
BEIIIECTBA M BUIOM XHUMHUECKON

CBsI3H. ’—‘

JlomyckaeT omuOku npu
YCTAHOBJICHUU COOTBETCTBUI MEXKITY
dhopmyJI0ii BemecTBa U BUIOM
XUMHYECKOM CBS3M. ]

YcTaHaBIMBaET COOTBETCTBHE
MeXTy (GOpPMYJION BEIIEeCTBA 1
BUIOM XUMHYECKOH CBSI3H.

[

| S—)

| S—)




CymmaTuBHOe onlenuBanue 3a pasaena 8.3C «PacTBopbl 1 pacTBOPUMOCTb)

Henb o0yuenus

Kpurepuii oneHuBanust

ypOBeHb MBICJIUTEJIbHBIX
HaBBbIKOB

Bpems BbInoJTHeHNs
3ananns

1.

8.3.4.3 OObsICHATH BIAMSHUE TEMIEPATypbl Ha PAacTBOPUMOCTH

BEIIECTB
8.3.4.4 PaccunTthiBaTh pacTBOpUMOCTh BemecTtBa Ha 100 r BOJbI,
WCTIONb3YS TEXHUKY BBITTAPUBAHUS, CpPaBHHUBATH

MOJIy4YE€HHBIE PE3YJIbTAThl CO CIIPAaBOUYHBIMU JaHHBIMU

8.3.4.5 BpmuucmiaTe Maccy pacTBOPEHHOIO BEIIECTBA I10
MW3BECTHOM Macce pacTBopa € ONpeAeEHHOM MacCOBOM
JI0JIEN paCTBOPEHHOI'O BEILIECTBA

8.3.4.6 PaccuuthiBaTh MOJISIPHYIO KOHIICHTPAIMIO BEHIECTBA B
pacTtBope

Obyyarowutics

® (OObsCHSET BIUSHUE TEMIIEPaTypbl Ha PacTBOPUMOCThb
TBEP/BIX, FA3000pa3HbIX U )KUJIKUX BELIECTB

® PaccuuThiBaeT pacTBOpUMOCTH BemecTBa Ha 100 1 BoibI

¢ Bpluucnger MacCcy  pacTBOPEHHOIO — BEIIECTBA IO
U3BECTHOIl Macce pacTBOpa C ONpPENeNIEHHON MaccoBOM
JI0JIEN paCTBOPEHHOTO BEILIECTBA

® PaccuuThiBa€T MOJSPHYIO KOHIIEHTpAllMIO BEIIECTBA B
pacTtBope

3HaHue 1 TOHNUMaHUE
[Ipumenenue

20 MUHYT

(a) OObsicHUTE BIUSHHUE TEMIIEPATypbl HA paCTBOPUMOCTb TBEP/IBIX BEILIECTB B BOJIE.

(b) O0BsicHUTE BIMSIHUE TEMIIEPATYPHI HA PACTBOPUMOCTH Ta30B B BOJIC.

(c) OOBsicHUTE BIMSHUE TEMIEPATypbl HA B3aUMHYIO PACTBOPUMOCTD JKUIKUX BEIIECTB.

2. IlyTém Bemmapusanus gocyxa 200 r maceimennoro mpu 10°C pacTeopa xmopuga HaTpys
nojyueHo 52,6 r conu. Paccuuraiite pacTBOPUMOCTD XJi0pua Hatpust B Boje npu 10 °C.
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3. Kakyro maccy conu Heo0xoaumMo B3sTh i npurotosienus 50 r 0,5 % - ro pactBopa.

4. PaccunTaiiTe MOJISIPHYIO KOHLIEHTPALIUIO THIPOKCH/IA HATPHSI B BOJHOM PacTBOPE, €CIIH B
JBYX JIUTpax ero cojepxurcs 8,0 r BeniecTsa.
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Kpurepuii Ne Jeckpunrop Bauan

OLICHMBAHUS 3a0AHUS | Ogyyarouuiics

OOmscHseT BIIUSTHHE 1 00BSICHAET BIMSHUE TEMIIEpaTyphl Ha 1

TEMIIEPATYPbI Ha pacTBOPUMOCTB TBEPIBIX BEUIECTB B BOJE;

pacTBOPUMOCTh 00BSACHSET BIUSIHHUE TEMIIEPATYPbI HA 1

TBEPBIX, Fa3000pa3HBIX pPacTBOPUMOCTB ra30B B BOJIE;

U J)KUJKUX BEIIECTB. 00BSICHAET BIMSHUE TEMIIEpaTyphl Ha 1
B3aMMHYIO PACTBOPUMOCTbD JKUAKUX BEIIECTB;

PacCYUTLIBACT 2 3anuchIBaeT popmyiy pacuéra 1

PacTBOPUMOCTb PaCTBOPUMOCTH,

BemecTBa Ha 100 T pacCUMTHIBAET Maccy BOJbI; 1

BOJIBL. BBIUHCIISIET PpACTBOPUMOCTD COJIH; 1

Brruncnser maccy 3 3anuceiBaeT GopMyily pacuéra MacCoBOM 1

PacTBOPEHHOIO JI0JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE;

BELIECTBA 10 U3BECTHOU BBIUHCIISIET MAcCy COJIH; 1

Macce pacTBopa ¢

ONPeACIEHHON

MacCcOBOM J0JIen

pacTBOPEHHOIO

BELIECTBA

PaccuurtsiBaer 4 3anuceiBaeT GopMyIy pacuéra MOJIIPHOM 1

MOJIIPHYIO KOHIICHTpAIUY;

KOHLIEHTPALUIO BBIUHCIISET MOJISIPHYIO KOHLICHTPALMIO. 1

BEIIECTBA B pacTBOpE

Bcero 6ajs10B 10
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Pyﬁpmca IJIA IPEeI0CTaABJICHUSA I/IH(l)OpMaI[I/II/I POAUTEIAM MO UTOraM CYMMATHBHOI'0 OLICHUBAHU S

3a paszzaea 8.3C «PacTBopbl 1 paCTBOPUMOCTD).

DUO odyuaromerocs

Kpurepuii onenuBanus

Huskuit

Cpeannii

Bricoknit

OOBACHSCT BIUSIHUC
TeMnepaTypbl Ha
PacTBOPUMOCTB TBEPIBIX,
ra3000pa3HBIX U KHUJIKHX
BEIIECTR.

3arpyHseTcs OOBSICHUTH
BJIMSTHAE TEMITEPaTyphl Ha
PacTBOPUMOCTD TBEPJIBIX,
ra3000pa3HbIX U KUIKHX
BEIIIECTB.

|

JomyckaeT omuOKu npu
OOBSICHEHUH BITHSIHUS
TeMIIepaTypbl Ha
pPacTBOPUMOCTH TBEPABIX/
ra3000pa3HbBIX/ KUIKUX
BEIIIECTB

|

OOmscHsIET BIUSIHUE
TEMIIEpaTypbl HA paCTBOPUMOCTh
TBEPJIBIX, ra3000pa3HbIX U
KHUJIKUX BEIIECTB.

|

PaccunteiBaet
pacTBOPUMOCTD BEIIECTBA
Ha 100 r BOIEI.

3arpynHsAeTCs pacCUUTaTh
PacTBOPUMOCTD BEIIECTBA

|

JlommyckaeT omuOKH MpH 3aliCH

dbopMyIibl pacuéra

PacTBOPUMOCTH/ pacueTe MaccChl

BOI[BI/ BBIYHMCIICHHUHA
PaCTBOPUMOCTH COJIU

L]

PaccunrwiBaer PaCTBOPUMOCTD
BCIICCTBA

L]

Brruncnsier maccy
pPacTBOPEHHOTO BEIIECTBA
10 U3BECTHOM Macce
pacTBopa C ONpeEeIEHHON
MAacCOBOH JOJIEN
pPacTBOPEHHOTO BEIIECTBA

3aTpyAHseTcsl BBIYUCIUTh Maccy
pPacTBOPEHHOIO BEILECTBA 110
M3BECTHOM Macce pacTBOpa ¢
onpenenEéHHON MacCOBOM JOJIEeH
PacTBOPEHHOIO BEIIEeCTBa

|

JlommyckaeT omuOKH MpH 3aliCH

(dhopMyITBI pacyéTa MacCoBOU

JIOJIM pPAaCTBOPEHHOTO BELIECTBA
B pacTBOpe/ MPHU BBIYUCICHUN

MacCChl B€IICCTBA

[

Brruucnser maccy pacTBOpEHHOTO
BEILIECTBA 10 U3BECTHOU Macce
pacTBopa ¢ onpeaeaeHHOM
MacCOBOM J0JI€H PACTBOPEHHOTO

BCIICCTBA
||

PaccuuThiBaeT MOJISIpHYIO
KOHIICHTPALIMIO BeIlleCTBa
B pacTBOpe

3aTpyaHSIETCA pacCUUTaTh
MOJIAPHYIO KOHIIEHTPALUIO
BELIECTBA B pacTBOpE

JlommyckaeT omuOKH MpH 3aliCH

(dbopMyIIbI pacuéra MOJISIPHON
KOHIICHTPAIIUH/ BHIYACICHUT

MOJISIPHOM KOHLIEHTpaLUU

]

PaccuuTeiBaeT MoJIIpHYIO
KOHIICHTpAIMIO BCIICCTBA B
pacTtBope

| EN—




3agaHus M0 CyMMATHBHOMY OLICHHBAHMIO 32 4 YeTBePTh

CyMMaTI/IBHOC OLICHUBAHHUE 3a pa3aea
8.4A «OcHOBHBIE KJIACCHI HEOPraHNIECCKUX coenuHeHnuii. I'eHeTnuecKasi CBA3b»

Heab o0yuenus

8.3.4.9 3HaTh M TIOHUMATh KJIacCU(UKAIMIO, CBONCTBA
OCHOBAaHMI M COCTaBJISATb YPaBHEHMsI peaKLUu
XapaKTepU3yIOIIUE UX XUMUYECKHE CBOMCTBA
8.3.4.10 3narp paznuuHbIE METOABI IOJIYYEHUS COJIEH U
COCTaBJIATh COOTBETCTBYIOIIME YPABHEHHSI PEAKIIMHA
8.3.4.11 3natp U MOHUMATH KJIACCU(PHUKAIINIO, CBOICTBA COJIEH
u COCTaBJIATh YpaBHEHHUS peakuui
XapaKTEepU3yIOLIe UX XUMUUYECKUE CBOMCTBA
8.3.4.12 UccnenoBaTb  T€HETHYECKYIO  CBSI3b  MEKIY
OCHOBHBIMM KJIACCaMU HEOPIaHUYECKUX COEANHEHUN

Kpurepuii oueHuBanus

Obyuarowuiica

® 3anuchIBacT JBa METOJA MOJYYCHHUS PACTBOPHUMBIX H
HEpPaCTBOPUMBIX COJIEH U COCTAaBISIET ypaBHEHUS
pEeaKLui.

¢ Krnaccuduuupyer cosiv 1o COCTaBy.

e (CocraBnsieT ypaBHEHHUS BO3MOXKHBIX pEakIuil, 3Has
XMMHYECKHUE CBOMCTBA COJICH.

® 3anuchiBa€T YpPaBHEHUS XHUMHUYECKUX  pPEaKIUi,
MOKAa3bIBasi CBA3b MEXKIY COJSIMHA U HEPACTBOPUMBIMH
OCHOBaHUSIMHU.

¢ Kiaccupuiupyer OCHOBaHHS IO PAaCTBOPUMOCTH B
BOJIE, 3alIMCHIBACT YPABHEHUSI XUMUYECKUX PEAKIUI

YPOBeHB MBICJIHUTECJIBbHBIX
HAaBbIKOB

3HaHUe ¥ HOHUMaHUE
[Ipumenenue

Bpemsi BbInoJiHeHUs

20 MUHYT

3amanug.

1. 3anumuTe 1Mo JBa crocoda MOJy4YeHUs PACTBOPUMBIX U HEPACTBOPHMBIX COJICH, U COCTaBbTE
COOTBETCTBYIOIIAE YPABHEHUS PEAKLIUIA.

(a) Coco0 1

Cooco0 2

(b) Crioco0 1

Crioco6 2
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2. Nansl xumudeckue ¢popmydsl coneii: Mg(OH)CL, NaNOs;, KHSO..
Bnumure Gpopmyiel coseld B COOTBETCTBYOIINE I'padbl TAOIHIIBI.

Conu

Cpennue Kucnsie | OcHOBHbIE

3. 3anuimuTe ypaBHEHUS BO3MOKHBIX PEAKIIHI.

(a) Zn + CuCl, —

(b) Ag + ZnCl, —

(c) SO; + NaCl —

(d) KOH + CuSO, —

(e) Al + Cl, —

(f) Zn (OH), + CuCl, —

4. Hamumure YpaBHCHUA XUMHYCCKUX peaxunﬁ, C MOMOMIIBIO KOTOPBIX MOKHO OCYHICCTBUTDH

CJIeIyIOIINE MPEBPALECHUS:

xnopun xenes3a (II) — ruapoxcun xenesa (II) — oxcun xkenesa (II)— cynbdar xenesa (1)

5(3) s MEpCHUHs BCHICCTB BBINTUIIUTE PACTBOPUMBIC U HCPACTBOPUMBIC B BOAC OCHOBAHUS:
HNO;, Ba(OH),, CaO, NaOH, Cu(OH),, H,0, NaHCOs, Zn(OH),, KOH, Al(OH);

PaCTBopI/IMLIC B BOJI€ OCHOBAaHHA

HepaCTBOpI/IMHe B BOJC OCHOBAHUA

(b) 3anuinTe ypaBHEHHE PEAKIIMU HEUTPATU3AIMU JIs1 JIFOOOT0 U3 PaCTBOPHUMBIX OCHOBaHUMN

(B 3amanuu 5(a))

(¢) 3anummuTe ypaBHEHHE PEAKIIMH PA3JIOKEHUS JJIs TI0OOOTO U3 HEPACTBOPUMBIX OCHOBAHUI

(B 3amanuu 5(a))
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Kpurepuii Ne Jeckpunrop Bbauan
OlleHUBAHMS O6yuarowuiics
3anuceiBaeT JBa 1 3aMUCBhIBACT TEPBBIA  CIIOCOO  IMOTYUYEHUS 1
METOJIa TOJIyYEHHUS pPacTBOPUMOM COJIH;
PacTBOPUMBIX u 3aMUCBHIBAET BTOPOM  CMOCOO  MOJTydYEHUS 1
HEPAaCTBOPUMBIX pPacTBOPUMOM COJIH;
COJIEl U COCTaBJsIECT 3aMUCBhIBACT TMEPBBIA  CIOCOO  TMOTy4YEHUs 1
YpaBHEHUS PEaKIIUid. HEPacTBOPUMOM COJIH;
3alHCHIBACT BTOPOH  CIOCOO  IMONYYCHHS 1
HEpPacTBOPUMOMU COJIH;
Knaccudumupyer 2 BBIMIMCHIBACT ()OPMYJIBI PACTBOPUMBIX COJICH; 1
COJIN TIO COCTaBYy. BBIMHICHIBAET (POPMYJIbI HEPACTBOPUMBIX 1
coJIei;
Cocrasinsier 3 COCTaBJISIET ypaBHEHHUE peakuuu (a); 1
YpaBHCHUA cocTaBisieT ypaBHeHHe peakuuu (d); 1
BO3MOKHBIX
peaxiuii, 3Hast COCTaBIISIET YpaBHEHHUE peakiuu (e); 1
XUMHYECKHE
CBOICTBA COJIEN
3anucbiBaeT 4 3alMCBIBAECT YPAaBHEHUE XUMUYECKON 1
ypaBHEHUs peakiuu: xaopun xkenesa (II) — rugpokcun
XUMHYECKHX xenesa (I1);
PCaKIiH, MoKasplBasd 3aMUChIBACT YPaBHEHUE XUMUYECKON 1
CBSI3b MEXIY peaKm:
COMAMHI 1 runpokcun xenesa (I1) — oxcun xenesa (1)
HEPaCTBOPUMBIMHU
OCHOBAHMSMIA 3aMUChIBACT YPAaBHEHUE XUMHUECKON 1
peaKIuu:
okcup xkenesa (II)— cynbdar xenesa (II);
Knaccudumupyer 5 KJIacCU(PUITMPyeT OCHOBAHUS Ha 1
OCHOBaHUS 1O PacTBOPUMBIEC U HEPACTBOPHUMBIC;
PacTBOPUMOCTH B 3aMKUChIBACT YPAaBHEHUE PEAKIIUU 1
BOJIE, 3aITUCHIBAET HEWUTpalu3aluu 1Jisi paCTBOPUMOTrO
ypaBHEHUS OCHOBaHWUS;
XUMHYECKHX 3aMKUCHIBACT YPABHEHUE PEAKIINH PA3JIOKCHUS 1
peakuui JUUIS HEPACTBOPUMOT'O OCHOBAHUSI.
Bcero 0a10B 15
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PyOpuka nis npenocraBiaennss HHGpopManuu poauTe M 10 HMTOraM CYMMATHBHOIO OLlEHUBAHUS
3a paszaes 8.4 «OCHOBHBIE KJIACChl HEOPraHUYeCKUX coeuHeHuil. ['eHeTHYecKas CBA3bY»

®UO odyuaromerocs

Kpurepuii oueHnBanus

Huskuit

Cpennmii

Boicokmii

3amuceIBacT ABa METOIA
HO.Hy‘-IeHI/ISI paCTBOpI/IMBIX nu
HEpPaCTBOPUMBIX COJIEH U
COCTaBIIAET YpaBHEHU
peakuuii

3aTpyIHSAETCS 3alncaTh ABa
METO/A IOTYYEHUs
PacTBOPUMBIX U
HEPaCTBOPUMBIX COJIEH, U
COCTaBIISIET yPAaBHEHUS
peaxkuumii

JomyckaeT ommOku npu
3aIlMCH MIEPBOTO /BTOPOTO
croco0a MoTyYeHUS
pacTBOpUMOM cou/
MepBOTO / BTOPOTO crocobda
IIOJIyYEHUSI HEPACTBOPUMOU

cosu ’—‘

3amuceIBacT IBa METOaA
HOJIy‘IeHI/IH paCTBOpI/IMLIX 148
HEpPACTBOPHUMBIX COJICH U
COCTABJISIET YPAaBHEHHUSI PEAKIUH.

| ]

Knaccugumupyer conu mo
COCTaBy.

3arpynHsercs
KJIACCU(DHUIIMPOBATH COJIH 11O

COCTaBy. ’—‘

JomyckaeT omuoku B
KJIacCU(PUKAIUU COJIEH 1O
COCTaBy.

| ]

Knaccudunupyer conu o
COCTaBY.

||

CocraBiisieT ypaBHEHUs
BO3MOJKHBIX PEaKIUi, 3Has
XMMHUYECKHUE CBOMCTBA COJIEH

3aTpyaHSAETCS COCTaBUTh
ypaBHEHUSI BO3MOKHBIX
peakuuii

| ]

Jlomyckaer omumOKu npu
COCTaBJICHUH YpaBHEHUS

peakmuu (a) / (d)/ (e)

]

CocraBnser ypaBHEHUs
BO3MOXHBIX PEAKLIHI COJIEH

[ ]

3anuchIBaeT ypaBHEHUS
XUMHYECKHUX PEAKIUH,
IOKa3bIBasl CBS3b MEXIY
COJISIMA U HEPACTBOPUMBIMHU

3any,I[HHeTCH COCTaBUThb
YPaBHCHHUA XUMHUYICCKUX
peaKHHﬁ, ITOKa3bIBas1 CBA3b
MCXKAY COJIAMHU U

Jlomyckaer ommOKu npu
3aMucy NepBoro/ BTOPOro
/TpeThero ypaBHEHUs
XUMHYECKON peakiuu

3anuChIBaCT ypaBHEHUS
XUMHUYECKUX PEAKLUH,
IIOKa3bIBasi CBA3b MEXKIY
COJIAIMM M HEPACTBOPUMBIMHU

3aKUCBIBACT YPABHEHUS
XUMHYECKHUX PEaKIUH

OCHOBAHUs I10
paCcTBOPpUMOCTHU B BOAC U
3aIMMCbIBATh YPaBHCHUS
XUMHNYCCKHUX peaKHI/Iﬁ

[

IIPY 3alMCH YPABHEHUS
peaxiuu ajsi pacTBOPUMOTo /
HEpAacCTBOPUMOI'O OCHOBaHUS

]

OCHOBAHUSIMHU HEPacTBOPUMBIMU OCHOBAaHUAMU
OCHOBaHUSIMH

Knaccupumupyer ocHoBanust | 3arpyaHsercs Jomyckaer ommOku npu Knaccugummpyer ocHoBaHus

10 paCTBOPUMOCTH B BOJE, KJaccu(puIupoBaTh KJaccu(UKaluy OCHOBAHUHM / 10 paCTBOPUMOCTH B BOJE,

3aIMCBIBACT YPABHEHUS
XMMHYECKHUX PEAKINN

I

| E—




CymMmaTuBHOE onleHMBaHue 3a pa3aena 8.4B «¥Yriepoa u ero coeqimHeHus»

Hean 00yueHus

8.4.3.2 OnuceIBaTh pacnpoCTpaHEHUE yTIIEpoaa U €ro COCTUHEHUH B

pupoe

8.4.3.4 ccnenoBath 001acT NIPUMEHEHUS AIJIOTPOITHBIX

BUJIOM3MEHEHUN yriepoaa

8.4.3.5 UccnenoBath ¢puznueckue 1 XMMHYECKUE CBOMCTBA yTiiepoia
8.4.3.8 CocTaBnaTh 1 00BACHATH KPYTOBOPOT YIJIepoJia B MPUPOJIE

Kpurepuii oueHuBanust
[ ]

YPOBBHL MBICJIUTECJIbHBIX
HaBBIKOB

BpeMﬂ BbIITOJTHCHHU A

3aganud

Obyuarowuiics

OnwuchiBaeT 3HAYCHHWE YIJEpOJa W €ro COCIMHCHHH B
PUPOJIE.

[IpenckassiBaeTr  oOmactu
BUJIOU3MEHEHUH YTIIepOa.
CocraBnser  cOallaHCUPOBAHHBIE
B3aUMOJICHCTBUS  yriiepoAa ¢
BEIIECTBAMH) U COCTMHCHHSIMH.
OOBsCHSICT W3MEHCHHE COJCPIKAHUS YIIIEKUCIIOrO ra3a B
NpUPOJIC, TPUMEHSS 3HAHUS O KPYTOBOPOTE yriiepoa

IMPUMCHCHU A AJUIOTPOITHBIX

YpaBHEHUs  peaKkuui
AJIEMEHTaMu  (TIPOCTHIMHU

3HaHue ¥ MOHUMaHUe
IIpumeHeHue

20 MUHYT

1(a) Cpeau XKM3HEHHO BaKHBIX XMMHYECKHX 3JIEMEHTOB — YIJIEPOJ OJMH W3 BaXHEHMIIUX: )KM3Hb Ha
Hallel TIaHeTe MOCTPOeHA Ha YIiIepoJHON ocHOBE. OOBSICHUTE MOUEMYy.

(b) IIpu HarpeBaHMHU YIJIs B OTCYTCTBUH BO3yXa o0Opa3yeTcs KOKC M yrosbHbli ra3z. Kokc comepxut

96,3 — 98,1% uucroro yriaepona.

3anummuTe OXHO ITPUMCHECHHUE KOKCa B ITPOMBIINIJICHHOCTH.

2(a) AJIIOTPOITHBIMU BUJIOM3MEHEHHUSMU YTIIEpO/ia SBIISIOTCS aMa3 u rpadur.
OO0BbscHUTE, TOUeMy TpauT SABISIETCS XOPOIICH CMa3KOM, HCIIONB3YHTe 3HAHUS O CTPYKTYpE

anmasa u rpadura.

(b) O0BsicHUTE, TOUEMY aJIMa3 SIBIISIETCS TBEPIBIM BEIIECTBOM.
3anumnmTe OJJHO MPUMEHEHHE ajiMa3a, OCHOBAHHOE Ha €ro TBEPOCTH.
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3. CocraBbTe YpaBHCHUA peaKuHﬁ B3aUMOJCUCTBUS yriepoaa € 3JIEMCHTAMU (HpOCTHMI/I BCI_I_ICCTBaMI/I)
U COCAUHCHUAMMU.

(a) yrmepon + kuciopos B Hegoctarke (O-)
+ —

(b) yrnepon + xucnopos B u30siTke (O,)
+ —

(¢) yrnepon + okcua meau (II) (CuO)
+ — +

4. Ha nuarpaMme moka3aHa 4acTh YIJIEPOJHOTO IMKJIA, TJIe MPEJICTABICHBI HEKOTOPBIC MPOIECCHI,
KOTOPBIE OTPEACTISIOT MPOIIEHTHOE COJIEPIKaHKE YIIIEKHCIIOTO Taza B aTMocdepe.

Ovokcua yrnepopa B atmocdepe

FopeHue ObixaHune

/
doTocuHTe3

(a) OOBsicHUTE TEPMUH «IBIXaHHE» U KaK ATOT MPOIECC YBEIMUMNBAET MPOIEHTHOE COJIEpKaHUE
JTUOKCHIA yTiepoaa B atMmocdepe.

(b) B 1960 rony monst auokcuna yriaepoaa B armocgepe cocrapisina 0,032%, a 8 2018 rog — 0,041%.
OOBsiCHUTE TPUYHHY YBEIWYCHHUS JOJIN JUOKCHIA YTIIepoa.
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Kpurepuii ouennBanus Ne Jeckpunrop bann
3aJaHuA Ooyuarowuiica

OmnuceiBaeT 3HAYCHHE 1 OOBSCHSIET, TTOYEMY JKM3Hb Ha TIJIAHETE 1

yIJiepo/ia U €ro COeIWHEHUM MOCTPOEHA Ha YTIEPOHON OCHOBE;

B MPUPOJIE.

MPUBOJIUT HPUMEP OJHOTO MPUMEHEHUS 1
KOKCa B IPOMBIIIIEHHOCTH;

[IpenckassiBaeT obnactu 2 0OBsCHSET TpuMeHeHue Tpadura B 1

MPUMEHEHUS  AJUIOTPOIHBIX KauyecTBE CMa3KHu;

BHJIOM3MCHCHUH yIIIEPOJA. 0OBSICHSIET TBEPJOCTD ayMasa 1
IIPOYHOCTBIO CBSI3€l B KPUCTAJUIMYECKOU
pelIeTKe TMraHTCKOW KOBaJICHTHOM
CTPYKTYPHI aJIMa3a;
3aMUChIBACT TPUMEHEHHE aiMasza JJis 1
PE3KH CTeKJ1a/ IPOU3BOICTBA CBEPIT;

Cocrasinser 3 COCTaBJISIET YpaBHEHHUE peaKLUu TOPEHUS 1

cOaJlaHCUPOBaHHBIC yIJjiepoJia B HEIOCTAaTKE KUCIOPO/Ia;

YpPaBHEHUS peaKLUid

B3aMMOJICHCTBHS YITIEPOJA C COCTaBJISIET YPABHEHHE PEAKIIUU TOPEHUS 1

3lIeMeHTaMH (IIPOCTBIMH yriiepojia B U30bITKE KUCIOPO/Ia;

BEILIECTBAMH) U

COCTHHCHIAMIL COCTABJISIET YPABHEHHE PEAKIIMHN MEXTY 1
yraepoaoM u okcugom meau (II),

JIOKa3bIBasi BOCCTAaHOBUTEIBLHBIC CBOMCTBA
YIIIepOJa;

OOBICHAET U3MEHEHHE 4 OOBSCHSICT TEPMUH «IIBIXaHUECY; 1

COACPIKAHUA YITICKUCIIOTO 0OBSICHSIET BINSHUE npolecca AbIXaHus 1

rasa B Ipupoac, MpuMCH:A Ha YBEJIMYCHHE IIPOIEHTHOT'O COACP KaHUSI

3HAHMS O KPyroBOPOTE JIMOKCHJIa yriiepoia B atMocdepe;

yriepoaa aéT 00BsICHEHNE MNPUYNUHBI YBCIIMYCHUS 1
JIONTU TUOKCHUA yTliepoaa B aTMocdepe.

Bcero 6aaioB 11

48




PyOpuka nis npenocraBiaennss HHGpopManuu poauTe M 10 HMTOraM CYMMATHBHOIO OLlEHUBAHUS
3a pasgeJ 8.4B «Yriepoa u ero coexuHeHUs»

DUO odyuaromerocs

Kpurepnuii onenuBanus

Huskuit

Cpennmnii

Bbicokuit

OnuceIBacT 3Ha4YEHUE
yIJIepoJia v €ro
COEMHEHHI B IPUPOJIE.

3aTpyaHseTCs ONMucaTh
3Ha4Y€HHE YIJIEPOJA U €T0
COEMHEHHI B IPUPOJIE.

|

JlornyckaeT ouIMOKM MpyU ONKUCAHUU
3HA4YeHHUs YIJIepoa U ero

OnuceiBaeT 3HaYEHHE YTIEpOaa U
€ro COSMHEHHI B IPUPOJIE.

[IpenckasesiBaeT obIaCcTH

3arpyaHsieTcs IpeacKa3athb

COEMHEHHI B IPUPOJE.
JlomyckaeT ommOKHy B MpeACKa3aHuu

HpCI[CKa?)I)IBaeT obnactu

IIPUMEHEHUSI 00JIaCTH MIPUMEHEHHS 00JIaCTH MPUMEHEHHS aJTTOTPOITHBIX MPUMEHEHUS aJUIOTPOIHBIX
JJIOTPOIHBIX QJJIOTPOIHBIX BUAOU3MEHEHUI BUIOM3MEHEHUH yriieposaa / Kokca / BUJIOU3MEHEHUH YIiIepoaa.
BUJIOM3MEHEHHUI yriaepoja. rpaduTta / anMasa.

yriepoja. D D D
CocraBmser 3aTpyAHsAETCs COCTaBUTh JlonmyckaeT omMOKU B COCTaBICHUU CocraBisier cOanaHCUpOBaHHbIE
cOaaHCUPOBaHHbBIE cOanaHCUpOBaHHBIE YPAaBHEHUS YpaBHEHUS PEAKLIUU T'OPEHUS YPaBHEHUs PEaKLUi

YpaBHEHUS peakuuit peaxiuii B3auMo1eHCTBUS yriepoJa B HeI0CTaTKe KUCiIopoaa/ B3aUMOJICHCTBHS yIiiepoja ¢
B3aUMOJICUCTBUSA yIiIepoJia ¢ JJIEMEHTAMU B M30BITKE KHCIOpoaa/ 3JIEMEHTaMU (IPOCTHIMU

yriepoja ¢ 3IeMeHTaMu
(IpoCTHIMU BEIIECTBAMH)
U COEIMHEHUSIMU.

(TIpOCTHIMH BEIIECTBAMU) U
COCTUHCHUSIMH.

| ]

MCXKAY YIJIEpOoaAOM U OKCHAOM MEIU

BeH_IeCTBaMI/I) 1 COCIUMHCHHUAMM.

OOBscHIET U3MEHEHNE
COJICPKaHUs YTIICKUCIIOTO
rasa B IpUpO/IE,
MIPUMEHSISI 3HAHUS O
KpyroBOPOTE yTiepoaa

3arpynHsercsi OObSICHUTH
U3MEHEHUE COACPKAHUA

YIJIEKUCIIOTO ra3a B PUpPOJIE,

IIPUMEHSS 3HAHUSA O
KpyroBOpOTE yriepoaa

(1)

Il
JlonmyckaeT OmmOKy pu
OO0BSICHEHNH TEPMUHA «IbIXaHHUE» /
BIIUSTHUS TIpOIIeCcca bIXaHUS Ha
YBEIMYCHUE MTPOIIEHTHOTO
CoJIepKaHusl JUOKCHIA YTIIIepoia B
atMocdepe/ IPUUHUHBI YBEITHYCHUS
JIOJIU TUOKCHUA YTIepoa B
atMocdepe ’—‘

]
OOBbscHSIET U3MEHEHNE
COJICPKaHUs YIIICKUCIIOTO Ta3a B
MPHUPOJIe, IPUMEHSIS 3HAHUS O
KpyroBOpOTE yriepoja




CymmatuBHOe onlennBanue 3a pasaea 8.4C «Boxa»

Heab o0yuenus 8.4.2.6 OOBACHATH LIUPOKOE PACIPOCTPAHEHNE, YHUKAJIbHBIE CBOIICTBA
BOJIbI U €€ 3HaYCHUE JJIS )KU3HU
8.4.2.7 OOBACHATH KPYyTrOBOPOT BOJIbI B IPUPOJIE
8.4.2.9 OmpenensiTh «KECTKOCTH» BOJBI U OOBSICHSATH CIIOCOOHI €€
yCTpaHEHUS

Kpurepuii oneHuBanus Obyuarowuiica
e (OOBbBsCHAET 3HAYECHHUE BOIDI IS )KU3HHU
¢ [Ipencka3piBaeT YHUKaIbHBIE CBOMCTBA BOJIBI
* Pucyer cxeMy KpyroBopoTa BOJIbI B IPUPOJE U OOBSACHSET €€
* OObscHSET MPUYNHY 00pa30BaHUS HAKUITH U CIIOCOOHI €
yCTpaHEHUs

YI)OBeHb MBICJIUTEC/JIbHBIX 3HaHWEe U MIOHUMAaHHE

HABBIKOB IIpumenenue
Bpems BbInOTHEHUA 20 MUHYT
3aganus

1. «Boma! Henp3s cka3zaTh, 9TO Thl HEOOXOAMMA ISl JKU3HU: THI caMa JKU3HBY - Mucal AHTyaH-Je
Cent-Ox3tonepu. [IpokoMMeHTHpPYITE 3TO BBICKa3bIBaHUE (HE MEHEE JIBYX).

2. 3anoJHUTE NPOIYCKHU.

(a) IIpu TutaBneHNM xeme3a ero 00bEM , a Ipu
3aTBEPICBAaHNH, 3aHUMAaEeMbIii 00bEM CTAHOBUTHCS
Y BoabI HA000POT; 1 KT b1 3aHUMAET 00BEM , 4eM 1 Kr BOJEBI.
(b) HaubGomb1m1ast I0THOCTH BOJIBI, paBHAS r/mi, Habmogaercs npu 4°C, (naBnenue

HOpMaHLHoe); npu 0oJiee HU3KOM 1 npu 0oJiee BBICOKOI TEMIICpATypax 3HAYCHUC TIJIIOTHOCTU
HEMHOI'0O MCHbLIIC, B TO BPEM KaK Yy OOJILIIMHCTBA BC€IICCTB IJIOTHOCTDH

(c) Y Boabl HEOOBIYAKHO TETIIOEMKOCTb.
OO0bsicHUTE BIIMSIHUE 3TOr'0 CBOHCTBA BOJIEI Ha KJIIMAT 3emvutn

3. Hapucyiite cxemy «KpyroBopoT BOJbI B IPUPOIE» U MOKAKUTE OCHOBHBIE €TI0 IMPOLECCHI.
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4. (a) O6’b}ICHI/ITe, mo4YeMy aBTOMATUYCCKUC CTUPAJIbHBIC MAIIIMHBI CO BPEMCHEM BBIXOJAT U3 CTPOA.

(b) Ans HopManbHOU pabOTHI CTHPATHHON MAIIMHBI B peKJlaMaxX PEKOMEHIYIOT HCIIO0Ib30BaTh
cpenctso Calgon.
[Ipennonoxxute XMuMUYECKUN COCTAaB TAaHHOTO CPECTBA.

(c) Kak B nomamHux yciaoBHUSIX MOKHO YCTPAHUTh HAKUIb B YaAWHUKE WU yTIOTe?
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Kpurepuii oueHnBanus Ne Jeckpunrop bann
Ooyuarowuiica
OOmscHsIeT 3HaUEHUE BOJIBI 1 00BSICHAET 3HAUEHHE BOJBI JUIs 2 (mo 1 6amny 3a
JUISL AKU3HU. YKU3HU (€T 1Ba KOMMEHTapHs); KK IbIi
KOMMEHTapUi)
IIpenckaseiBaet 2 CpaBHUBAET 00BEMBI BOJBI U 3 (no 1 6amny 3a
YHHUKaJIbHBIE CBOMCTBA BOBI JKeJesa Mpu MIIABJICHUH U Ka)KbI TPABUIIbHBIH
3aTBEP/ICBAaHNUU; OTBET)
3aIUCHIBACT TUIOTHOCTH BOJBI U 2 (mo 1 6ammy 3a
Mpe/ICKa3bIBaeT U3MEHEHNE KaKIIbI TIPABHIIbHBIH
IUIOTHOCTHU BOJIBI PU HU3KUX U OTBET).
BBICOKHX TeMIlepaTypax;
3aMMCHIBAET BBICOKYIO YIENbHYIO 1
TEINIOEMKOCTD;
OOBSCHSIET BIUSIHHUE BHICOKOU 2 (mo 1 6ammy 3a
YIEIbHOM TEIUTIOEMKOCTH BOJIbI KaXKbIii MPaBUIbHBIN
Ha KJIMMat 3eMJIu; OTBET)
Pucyer cxemy kpyrosopora 3 PHUCYET CXeMy KpyroBOpOTa BOJIbI 1
BO/JIbI B IPUPOJIE U B IIPUPOJIE;
00BACHSET €€ MHOJAMNKUCHIBACT OCHOBHBIC YaCTHU 1
CXEMBI;
OO0mscHser [PUYUHY 4 OOBSICHSICT MPUUHUHY 1
o0pa3oBaHMsl  HAKUMH W 00pa30BaHMs HAKUIIH B
CHOCOOBI €€ yCTpaHeHus CTUPAJIbHON MalINHE,
npeiaraeT XUMUYECKUI COCTaB 1
cpeacrsa Calgon;
npeiaraeT crnocol yaaneHus 1
HAKUIIM C YaHUKa/ yTIOTA.
Bcero 0asi10B 15
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PyOpuka nist npegocraBiaeHusi HHGpoOpManuu poauTeIsiM 110 HTOTaM CYMMATHBHOIO olleHUBaHus 3a pasaen 8.4C «Boxa»

D®UO obdyuaromerocs

Kpurepuii onenuBanus

Huszknii

Cpeanmnii

Bbicokuit

OOBACHAET 3HAUCHUE
BOJBI IS JKU3HU.

3aTpyaHseTcs 0ObSICHUTh
3HAYEHUE BOJIBI JIJIS )KU3HHU.

| ]

JlonyckaeT OmMOKY MpU 00bICHEHUN
3HAYEHHS BOJIBI JIJISI KHU3HU.

H

OOBICHAET 3HAUEHUE BOJIBI
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