MeToanyeckue peKOMEHIAIMU
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OLICHUBAHUIO

XumMus

8 ki1ace



Meroanueckue peKOMEHAALMHN COCTABIICHBI B IOMOILb YUUTEIIO MPU TIJIaHUPOBAHUH,
OpraHU3aIMK ¥ MPOBEICHNN CYMMATHBHOTO OIEHUBAHMS TI0 MPEAMETY « XUMHUsD ISl O0OyJaroIIuXcs 8
KJ1accoB. MeToinyeckiue peKOMEeH Ay MOATOTOBICHBI Ha OCHOBE y4eOHOM MPOrpaMMBbI U y4eOHOTO
IJ1aHa.

3agaHus AJis CYMMAaTHBHOTO OLIGHMBAHUS 3a pa3jie] MO3BOJIST YUUTENIO ONPENEIUTh YPOBEHb
JOCTHXKEHHSI O0y4arolmMMHCs Liejel oOydeHHs], 3allaHUpOBAaHHBIX Ha 4eTBepTh. i mpoBeneHHs
CYMMaTUBHOI'O OLICHMBAHUSl 3a pa3/ie] B METOJWYECKHX PEKOMEHJALMSIX MpejararoTcs 3aJaHus,
KpUTEpUU OLIEHUBAHUS C JeckpunTopamu u Oamnamu. Taxke B COOpHUKE OMUCAHBI BO3MOYKHBIE
YPOBHU Y4YeOHBIX JOCTIKEHUH oOyuaromuxcs (pyOpuku). 3aiaHus ¢ JSCKPHUITOpAaMU U Oaymamu
HOCSIT PEKOMEHAATENIbHBIN XapaKTep.

Meronuueckue  pEeKOMEHJAUMM  NPEAHA3HAYEHbl  JUISI  YYHUTEJNEM  OCHOBHOW  LIKOJIBI,
aIMMHHUCTpAIlMM  IIKOJ, METOAMCTOB OTIEJIOB OO0pa30BaHUS, PETHOHAIBHBIX W  IIKOJBHBIX
KOOPJAMHATOPOB MO KPUTEPUATHLHOMY OIIEHUBAHUIO U IPYTUX 3aMHTEPECOBAHHBIX JIUII.

[Ipyn MoAroToBKE METOJUYECKHX PEKOMEHJAIUN HCIOJIb30BaHbl PECYPChl (PUCYHKH, TEKCTHI,
BHUJICO- U ayAHOMAaTEpUasbl U JIp.), HAXOISAIMIUECS B OTKPHITOM JOCTyNe Ha O(pHUIIMATbHBIX WHTEPHET-
caiTax.
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3AJAHUSA ITO CYMMATHUBHOMY OHEHUBAHUIO 3A 1 YETBEPTD
CyMmmaTuBHOE oLleHUBaHue 3a pa3aea 8.1A «/[BuakeHne 3J1eKTPOHOB B aTOMax»

Hean 00yuennst

Kpurepuii ouenuBanust

YPOBeHB MBICJIUTECIbHBIX
HaBBbIKOB

BpeMﬂ BbBITNIOJITHCHU A

3aganuns

8.1.3.2 IloHumaTh, 4YTO YHCIO OHJIEKTPOHOB Ha KaXIOM
SHEPreTUUECKOM YpPOBHE HE IPEBBIIIAET OINpPeAeIEHHOIO
MaKCHMaJIbHOTO 3HAYEHUS

8.1.3.3 3uars Gpopmy s u p opburaneit

8.1.3.4 VYwmerp nmucarh OJEKTPOHHBIE KOHQUTYypalMH H
ANEKTPOHHO-TpaduyecKue (bopMyIbL IIEPBBIX 20
XUMHUYECKHUX 3JIEMEHTOB

8.1.3.5 IloHumaTp, 4TO aTOMBI MOTYT INPUHUMATHh WU TEPATH
3JIEKTPOHBI, YTO MPUBOAUT K 0Opa30BaHHUIO HOHOB

8.1.3.6 CocrtaBiars GopMysbl COSAMHEHUN METOJOM «HYJIEBOU
CYMMBD»

Obyuarowutics
¢ Ompenenser Ynucio 3JIEKTPOHOB HA JIEKTPOHHBIX CIIOSX
e 3anuceiBaeT Ha3BaHMs (OpMBI opOUTaNIel, COrnacHo 3-X
IIOJIOXKEHUH BIIOJIb OCEH KOOPIAMHAT IIPOCTPAHCTBA X, Y U Z
® 3anuchIBaeT 3JIEKTPOHHbIE KOHPUIypalu U 3JIEKTPOHHO-

rpadguueckue  Gopmyabl  mepBbix 20  XUMHYECKHX
HJIEMEHTOB

e 3anmchBaeT  DJIEKTPOHHBIE  KOH(QUTYpallul  HMOHOB,
oOpasyrommecss U3 aTOMOB, NPH TNPHHATUU WU TOTEPU
AIIEKTPOHOB

¢ CocraBnsier (GopMyabl COSAMHEHUH METOJIOM «HYJIEBOH
CYMMBD»

3HaHue U TOHUMAaHUE
[Ipumenenue

20 MuHYT

1. DnexTpoHb! B aTOME 00pa3yIOT 3JIEKTPOHHBIE CJIOU (WJIM SHEPTETUUECKUE YPOBHH).
(a) 3anmmmre GopMyiy pacuéra KOJMUECTBA 3JIEKTPOHOB Ha DHEPIrETUIECKUX YPOBHSIX.

(b) [ToacuuTaiitTe, CKOJIBKO IEKTPOHOB MOKET HAXOAUTHCS

Ha IICPBOM CJIOC
Ha TPETHEM CJIOC

Ha IIeTBépTOM CJI0€



2. Hanmumnre Ha3BaHUs SJICKTPOHHBIX Op6I/ITaJ'ICI7L

Y y Y
x% "% e

... - opbuTanb ... - opOuTaIH ... - opbuTanp ... - opbuTanp

3. 3anummTe SIEKTPOHHYIO KOH(PUTYPALIUIO B SJIEKTPOHHO-TpadudecKyto hopmyiry aToma, sapo
KOTOpOTro uMeer 3apsia +17.

ANEKTPOHHAsI KOH(pUTrypaus:
JIEKTPOHHO-Tpaduueckas Gpopmya:

4. Hanumure 31eKTpoHHbIE KOHQUTYpallMd HOHOB, B KOTOPBIE IPEBPAILIAIOTCS

(a) aTOMBI KMCIIOPO/AA NP MPUCOECTUHEHUH JIBYX 3JIE€KTPOHOB;

(b) arombl 6epuius IPU OTAAYE JIBYX SJIEKTPOHOB.

5. CocraBbTe popMyIIBI XJIOPHIA HATPUS U OKCHJIA JTUTHUS METOJIOM «HYJIEBOH CYMMBD».

(a) xnopun HaTpus
(b) oxcua nuTHA




Kpurepuii No Jeckpunrop ban
ONCHHBAHNS sapanus | Ooyuarowutics a

Omnpenensier yucio 1 3anuchiBaeT popmymy pacuéra KOIUIECTBa 1

AJIEKTPOHOB Ha AJIEKTPOHOB HA YHEPI€TUYECKUX YPOBHSX;

AIIEKTPOHHBIX CIOAX MOJICYUTHIBAET KOJIMYECTBO AJIEKTPOHOB HA MIEPBOM 1
CIIOE;
MOJICYUTHIBAET KOJIMYECTBO AJIEKTPOHOB Ha TPETHEM 1
cIoe;
MOJICYUTHIBAET KOJIMYECTBO AJIEKTPOHOB Ha 1
4ETBEPTOM CJIOE;

3anuchIBacT Ha3BaHUS 2 3aIKMCHIBACT Ha3BaHUE S-OpOUTAIIH; 1

dbopmbl opOuTanei, 3alMCHIBAET HA3BAHUE Px-OpOUTANIH; 1

COIIacHoO 3-X 3aMKChIBaeT Ha3BaHUE Py-OpOUTAIIN; 1

TIOJIO)KEHU T BIIOJIb 3aIlKChIBACT Ha3BaHHUE P,-OpOUTAIH; 1

oceil KoopauHaT

IIPOCTPAHCTBA X, ) U Z

3anuceiBaeT 3 3aIKCHIBACT 3JIEKTPOHHYIO KOH(MUTYPALIUIO 1

AIIEKTPOHHbIE DIIEMEHTA;

KOH(pUTypaIiu u 3aIKChIBACT 3JIEKTPOHHO-TpaduyecKyto hopmMyIy; 1

AJIEKTPOHHO-

rpaduyeckne

¢dopmyibl niepBeIx 20

XUMHAYECKHIX

HJIEMEHTOB

3anuceiBaeT 4 3aIKCHIBACT 3JIEKTPOHHYIO KOH(PUTYpaIIUIO HOHA 1

AIIEKTPOHHbIE KHCJIOPOJIa;

KOH(UTypaIu 3aIKCHIBACT JIEKTPOHHYIO KOHPUTYpaLHIO0 HOHA 1

HOHOB, Oepruns;

oOpasyromuecs us3

ATOMOB TIPH IPUHATHH

WIH TIOTepU

AJIEKTPOHOB

CocraBinsetr popmMyibl 5 cocTaBisieT GopMyITy XJIOpUIa HATPUSI METOIOM 1

COEIMHEHUN METO0M «HYJIEBOW CYMMBI»;

«HYJIEBOH CYMMBD» COCTaBIISICT (POPMYITY OKCHAA JTUTUS METOJIOM 1
«HYJIEBOW CyMMBID».
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PyOpuka nis npegocraBieHusi HHGpOpManuy pogUTeISIM 10 HTOTaM CYMMATHBHOI'O OLICHHUBAHMS
3a pasaeJa 8.1A «/[BukeHMe JJIEKTPOHOB B ATOMAaX»

®HO odyuaromerocs

Kpurepuii oueHuBanusi

YpoBeHb yUeOHBIX JOCTHKEHUI

Hwuzknii

Cpennuii

Bricoxunii

OnpeﬂenﬂeT YHCJIO 3JICKTPOHOB HA
QJICKTPOHHBIX CJIIOAX

3aTpyaHsAeTCs MPH 3alUcU
dbopmysel pacuéTa EMKOCTH
AJIEKTPOHHOTO CIIOSI

Jlomyckaer ommOKu npu
no/IcUéTe Yuciia 3JCeKTPOHOB Ha
epBOM/ TPEThbeM/ YETBEPTOM
AIIEKTPOHHOM CII0€

| ]

PaccuutbeiBaeT yncio
AJIEKTPOHOB Ha 3JIEKTPOHHBIX
CII0IX

| ]

3anuchIBacT Ha3BaHUS (POPMBI
opOuTanei, cormacHo 3-x
MOJIO’KEHUH BIOJb Ocei
KOOpJIHMHAT IIPOCTPAHCTBA X, } U Z

3arpyHseTcs npu
omnpezeneHuu GOpMBbI S U p -

opburanei
[ ]

JlommyckaeT omMOKY Mpy 3aMucu
Ha3BaHUU S- / p-/py-/p--
opburanei

[ ]

3anuchIBaeT Ha3BaHUA U (OPMBI

opoOuTanen

[ ]

3anuceiBaeT JIEKTPOHHbBIE
KOHpHUTYypalii W 3JIEKTPOHHO-
rpadpuueckue QGOpMyIbl TEPBBIX
20 XUMHAYECKHX DJIEMEHTOB

3aTpyaHseTCs MU 3alucu
AIIEKTPOHHON KOH(HUTYpALUH
U JICKTPOHHO-TpahuIecKOi

hopMyIIbI
[ ]

Jomyckaer omuOKy Ipy 3aIUCH
CHMBOJIa / DIIEKTPOHHOMN
KOH(UTypamuu / 31eKTPOHHO-
rpaduaeckoit GopMyIibl
XMUMHUYECKOTO 3JIEMEHTA

]

3anuchIBaeT 3JIEKTPOHHYIO

KOH(UTYpaIHIO U 3JIEKTPOHHO-

rpaduyeckyro Gopmyny
XUMHUYECKOTO 3JIEMEHTa

[ ]

3anuchIBaeT JEKTPOHHBIE
KOH(UTrypalyy HOHOB,
oOpasyromuecs U3 aTOMOB, TIPU

3aTpyaHsAETCS TIPH 3aMUCH
AIIEKTPOHHON KOHPUTYpaLIUN
MOHOB KHCIIOPOJa W OCPUILITHS

JomyckaeT omOKY Npu 3arucu
AJIEKTPOHHOM KOH(UTYpaLuu
HMOHOB KHC0opoaa/ Oepuiuius

3anuchIBaeT 3JIEKTPOHHYIO
KOH(UTypaIuio HOHOB
KHCII0po/ia U OeprILIns

MIPUHATUHN WU TIOTEPU JIIEKTPOHOB ]
Cocrasinsier (opMyIbl COETUHEHUH | 3aTpyaHsEeTCs IPU Jlomyckaet ommoKy npu Cocrasisiet (hopMyJIbl
METOJIOM «HYJIEBON CyMMBD» COCTaBJIEHUH (POPMYJIBI COCTaBJIEHUH (HOpMyYJT COECIMHEHHUI METO/IOM «HYJIEBON
COEIMHEHUN METOAOM COEMHEHUH XJIOpUaa HATPUs / CYMMBI»
«HYJEBOU CyMMBD) OKCHJIa JINTHS METOJIOM
] «HYJIEBO! CYMMBI» ]




CymMaTHBHOe OLleHUBaHHe 32 pa3jiel
8.1B «@opmyJibl BellecTB U YPABHEHUS] XUMHYECKHUX PeaKkuuin)

Hean o0yuenust 8.2.3.1 BpbluucnsATh MaccoBbIE JOJIM 3JIEMEHTOB B COCTaBE

BEIIECTBA, BBIBOAUTH (DOPMYJIBI BELIECTB IO MAacCCOBBIM
JIOJISIM 3JIEMEHTOB

8.2.3.3 CocTaBiiATh ypaBHEHUS XUMUYECKUX PEAKIIHM, 3alIUChIBas
(hOopMyJIbI peareHToB U MPOyKTOB peaKluu

8.2.3.4 3naTh 3aKOH COXpaHEHUS MACcChl BELIECTB

8.2.2.1 KnaccuduuupoBarb XMMHUYECKHE pPEAKLMU [0 YHUCIY U
COCTaBY UCXOJHBIX U 00Pa3yIOLINXCS BEIECTB

Kpurepuii onenuBanus Obyuarowutics

* PaccuuThiBaeT MaccoBYIO JOJIO YIJI€po/ia B MOHOOKCHUJE U
JUOKCH/JIE YTJIEPOJla U CPAaBHUBAET JIaHHBIC

* BrBogut ¢opmyiny coequHEHHs [0 M3BECTHOW MacCOBOM
JI0JI€ XUMUYECKOT0 JIEMEHTA U Macce MOJIEKYJIbI

¢ (CocraBisieT ypaBHEHHE XUMUYECKOW PEAaKIMK C IOMOIIbIO
XUMHUYECKUX (GOPMYIT U MATEMAaTUIECKUX 3HAKOB

¢ 3amwmceiBaeT POPMYIHPOBKY «3aKOHA COXPAHECHHS MaCChI
BELIECTB» HAa OCHOBE 3KCIEPUMEHTAJIbHBIX JaHHbBIX

* OrmnpexaenseT XUMUYECKUE PEAKLUU MO YHUCIY U COCTaBy
MCXOJIHBIX M 00pa3yIOLINXCS BEIIECTB

YpoBeHb MBICTUTEIBHBIX 3HaHME U IOHUMaHHe
HABBIKOB

Bpems BbINOJIHEHUS 20 MuHYT

3ananus

1. lans!l cnepyromue BemecTBa: MOHOOKcH T yraepoaa-CO u nuokeun yraepoaa-Cos.
(a) PaccumuTaiite MmaccoByto oo yriepoaa C B MOHOOKCHIE yTIIEpoaa.

(b) Paccuuraiite maccoByto oo yrieposaa C B AMOKCHIE YIIIEPOAa.

(¢) Cnenaiite BbIBOJ, B KakoM coeauHennn CO mim CO, MaccoBas 10J1s1 yriiepoaa OoJiblIie.

2. BeiBeaure XUMHUYECKYH0 (DOpPMYTy COETUHEHHs, €CIM W3BECTHO, YTO MAaccoBas JOJS CEpPbI
coctasisieT 40%, a ocTaibHOE — KUCJIOPO/I, Macca MOJIEKYJIbI paBHa 80 a.e.M.




3. laHO c0BeCHOE YpaBHEHUE PEaKILIUU:
okcuy kenesa (II) + anmroMuHuil — OKCHUJ ATFOMHHMUS + JKele30
3anumuTe  ypaBHEHHWE XUMHUYECKOM peakuud C TOMOIIBI0  XUMHUYECKMX  (opMyn U
MAaTEMATHYCCKUX 3HAKOB.

4. Ha pucyHke roka3aHa JIeMOHCTpalys 3aKOHA, KOTOPbIA MPUMEHSIOT IPU COCTABICHUH YPaBHEHUI
XUMUYECKUX PEAKLUH.

¢

B 4451 )

a 4]
(a) 3anumuTe Ha3BaHHUE 3aKOHA, UCTIOJIB3YEMOTO MPU COCTaBICHUN YPAaBHEHUNH XUMHYECKUX
peaKLui.

(b) 3anmumuTe GOpMYIUPOBKY ITOTO 3aKOHA.

5. Onpenenute TUIBI XUMHUUYECKUX PEAKIIUNA 110 YPAaBHEHUSIM PEaKIIH.

YpaBHeHMsI peakuuu Tun xumMmH4YecKou peakuum
A.2Mg + O, — 2MgO

B. 2Al + 6HCl — 2AICI; + 3H,

C. 2Au,0; — 4Au + 30,

D. Fe,O; + 6HCl — 2FeCl; + 3H,0




Kpurepuii ouennBanus Ne Jeckpunrop bana
3aganus | O0yuaommecs

PaccuntbiBaeT MaccoByto 1 paccYUTBIBAaET MacCOBYIO JIOJIIO yTiepoaa 1
JIOJIIO yTJIEpOJa B MOHOOKCHUE B MOHOOKCHJIE YIJIEpOJIa;
Y JTUOKCHUJIE YIiiepoaa u pacCYMTBIBAET MacCOBYIO JIOJIO yTiepoaa 1
CpPaBHUBAET JIaHHbBIC B IMOKCHUJIE YTIIEPOJIa;

JIeTIaeT BBIBOJI, B KAKOM COCIMHEHUH 1

yriiepoia OoJIblIIIe;
BoeiBoaut dopmyny 2 PAacCYUTBIBAET MACCOBYIO JIOJIIO 1
COCMHEHHUS TI0 U3BECTHOM HEH3BECTHOTO XMMHUYECKOTO JJIEMEHTA;
MacCOBOH J0J1€ XHMHUYECKOTO pPacCUUTHIBAET COOTHOILIEHUE MacC 1
3J€MEHTa U Macce MOJIEKYJIbI XUMHYECKHUX PJIEMEHTOB B COCMHEHUU;

BBIBOJUT (POPMYITYy COCTUHEHUS; 1
CocraBisieT ypaBHEHHE 3 3anMchIBaeT (POPMYIIbI pEareHTOB; 1
XMMHYECKON peaknunu ¢ 3alliChIBACT CpopMynLI MIPOAYKTOB; 1
IIOMOLIBIO XUMUYECKUX paccTaBisieT Ko UIIUEHTHI, 1
(dhopMyI1 1 MATEMATHYECKUX
3HAKOB
3anuceIBacT POPMYITHPOBKY 4 3alMChIBACT HA3BAaHUE 3aKOHA; 1
«3aKoHa COXPaHEHHS MacChI
BEIIECTBY», HA OCHOBE bopMyIUpYeT 3aKOH COXPAHEHHUST MACCHI 1
AKCTICPUMEHTAJIBHBIX TAHHBIX BEIILIECTB;
Ornpenenser XUMHUIECKHE 5 OTIpEIeTISIET TUTT XUMHUYECKUX PEAKITUU A; 1
peaknuu 1o 4uciry u CoctaBy ONPEAEIISET TUIl XUMUYECKUX peakiuu B; 1
HCXOJHBIX 1 00pasyrouyxces omnpenenseT TN XUMUIecKux peakiuuu C; 1
BEILECTB

ONpeAesieT TUIl XUMUYECKHUX peakiuu D. 1
Bcero 6an10B 15
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Pyﬁpmca AJIA MTPpea0oCTaBJICHUSA I/IH(l)OpMaI[I/II/I POAUTEIAM IO HTOI'aM CYMMATUBHOI'O OLICHUBAHUSA

®HO odyuaromerocs

3a pasaeJa 81B «@opmyJibl BeIeCTB U YPABHEHU XMMHUYECKUX PeaKIuii»

Kpurepunii ouenHuBanust

YpoBeHb yUeOHBIX JOCTHKEHUI

Husknii

Cpennmii

Bricokuii

PaccuuTeiBaeT MaccoByO 1010
YIJIepO/ia B MOHOOKCHUJE U
IMOKCUIE yTiiepoaa U
CpPaBHUBAET JJAHHBIE

3arpynHseTcs IpU pacuére
MAacCOBOM J0JIM yIJIepo/ia B
MOHOOKCHUJIE U AUOKCH]IE
yriepozaa

]

JlommyckaeT omuOKH Mpu pacyere
MAacCOBOU J0JIM yIJIepo/ia B
MOHOOKCHJIE yTiiepoaa / B TUOKCUEC
yriiepoja / mpu CpaBHEHUHN

]

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

BreiBoaut ¢popmyiny
COCIMHEHMS 10 N3BECTHOM
MaCcCOBOM J0JI€ XUMHYISCKOT0O
AJIEMEHTa U Macce MOJIEKYJIbI

3arpyHseTcs npu
orpeieNeHud (pOpMyJIbI
HEM3BECTHOTO COCTMHEHHS

]

JlomyckaeT OoMOKY NMpU BBIYUCIEHUN
MacCOBOM J0JIM HEU3BECTHOTIO
XUMUYECKOTO dJIEMEHTA / TIPHU pacyeTe
COOTHOLIEHUS MacC YIEMEHTOB B
COEIMHEHUH/TIPU BbIBOJIE (OPMYJIbI
COEIMHEHUS

BriBoaut opmyiy
COCIMHEHMS 110 N3BECTHOM
MAacCOBOH JIOJIM XUMHUYIECKOT'O
3JIEMEHTAa U MacCe MOJIEKYJIbI

]

CocraBiisieT ypaBHEHUE
XUMHUUYECKON PEaKIny ¢
IIOMOIIBO XUMHUYCCKUX

3aTpyaHsETCSl COCTaBUTh
ypaBHEHHE XUMUYCCKOH
peaxum

JlonyckaeT OmmMOKY MPH 3a1ucu
(dhopmys peareHToB / IPOTyKTOB /
paccraHOBKe KO PHUIIMEHTOB

CocrasisieT ypaBHEHHE
XMMHUYECKON peaKIuu C
IIOMOIIBIO XMMHUYCCKUX

dbopMys 1 MAaTEMATHICCKUX dbopmyn
3HAKOB
3amuceBaeT GOPMYITHPOBKY 3arpyMHATCS 1aTh HA3BaHHUE U JlormmyckaeT ommOKH MPpH 3aIUCH Ha ocHoBe

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

3anucath GOPMYIUPOBKY
3aKOHA COXPAaHEHUS MacChl
BEIIIECTB

Ha3BaHUS 3aKOHA COXPAHCHHUS MaCChI
BeIIeCTB / ero (HOpMyITHPOBKU

[ ]

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

(bOpMYyJITUPOBKY

[ ]

Ornpenenser XuMUYECKHE
PEaKIMK 110 YUCITY U COCTaBy
UCXOIHBIX U 00pa3yIOIINXCs
BEILCCTB.

[ ]
3aTpyaHseTCs ONpeieIuTh
THUIIBl XUMUYECKUX PEAKIHIA TIO
YUCITY U COCTAaBY UCXOJHBIX U
00pa3yoIMXcs BEIIESCTB ]

JlonmyckaeT OMMOKY NP ONpeaeIeHUN
THa xumudeckor peakuuu A/ B/ C/ D
I10 YUCITy U COCTaBYy UCXOJHBIX U
00pa3yIomuxcs BEeIECTB.

]

Ornpenenser TUIIbI

XUMHYECKUX PEAKIUH 10

YHCITy U COCTaBY UCXOJHBIX U
00pa3yommxcs BEIIeCTB ]

 S—)

 S—)
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CymmatuBHOe onlennBanue 3a pasjaena 8.1C «CpaBHeHNe AKTUBHOCTH METAJJIOB)

Hean o0yuennst

Kpurepuii ouenuBanusi

YPOBeHB MBICJIHUTEJIbHBIX
HaBBbIKOB

Bpemst BbInoJiHeHUA

3aganus

8.2.4.2 OnchiBaTh peakiimy B3aMMOICHCTBHSI AKTUBHBIX METAJIJIOB
C XOJIOHOM BOJAOM, TOpsIYEH BOJOM UM IIAPOM

8.2.4.3 HccnenoBath (akTOphl, BIUSIOMINE HA BO3HUKHOBEHUE
KOPpO3UHU METAIIIOB

8.2.2.5 CocraBnsath ypaBHEHHUS PEAKIINI METAIOB C KACIOTaMHU

8.2.4.6 Pa3zpaGoTtarh miIaH M NOPOBECTH pEAKIUH METAIIOB C
pacTBOpamu coJieit

8.2.4.8 IlporHo3upoBarb BO3MOKHOCTh NMPOTEKAaHUS HE3HAKOMBIX
peakuuii 3aMelleHusl METaUIOB, UCIIOIb3YS PsAJl aKTUBHOCTH
METaJIJIOB

Oobyuarowutics

* 3aNKChIBa€T YPaBHEHUS XHMHUYECKUX pEaKIMil MarHus ¢
XOJIOJTHOW BOJIOW U BOJISTHBIM ITAPOM.

s QOmnpenenser (aKTOpbl, BIUSIIONIME HAa BO3HUKHOBEHHE
KOppO3UH METaJIOB, aHAIU3Upys pe3yiabTaThl
HCCIICIOBAHMS.

e (CocTaBisieT ypaBHEHUS BO3MOXHBIX pEaKUUd MEXIY
pacTBOPOM KHCIIOTHI U METAJIJIAMU.

& _3anonHsAeT TabuILy, HCTOJIb3YS CUMBOJIBL, IS
MIPOTHO3UPOBAHKS BO3MOKHOCTH IIPOTEKAHUS PEAKLIMU

* 3anKChIBa€T YPaBHEHUS BO3MOXKHBIX PEAKIMU 3aMEIICHUS
METAJJIOB C PaCTBOPAMH COJIEH.

3HaHue 1 MOHNMaHUE
HaBbIky BBICOKOTO MOpPSIKA

20 MuHYT

1. Maruuii MeJUIeHHO pearupyeT ¢ XOJIOJHOW BOJOW, HEMHOro ObICTpee ¢ ropsiueil Bojoil. B
aTMocgepe BOJSHOIO apa MarHUi TOPUT SIPKUM IUIAMEHEM.
3anuiuTe ypaBHEHUS peakiuuil

(a) Boa + MarHuu () —

(b) BOOA (nap) + MATHHUH (1) —
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2. B 4yerblpéx npoOupkax IOKa3aHbl pe3yJbTaThl MCCIENOBaHUS (PAKTOPOB, BIMSIOIMX Ha
BO3HUKHOBEHHUE KOPPO3UU METAIIOB. B KaXK10 13 4eThIpEX MPOOUPOK COAEPIKUTCS HKEJIe3HbIN
IBO3/Ib U YKa3aHHBI PEArcHTHI.

npobxka npobka
= 8 // T~
~ - 5 s h 3 5 a
- _|= I KHCIOpOT |
KHCIO0pOO JHCTHILTHD R
OBaHHAA
BOIa
; BOOA ;
= | — "‘\\\
1 2 3 4
(a) IIpenckaxure MOPSAIOK MOSBICHUS P>KABUYUHBI B TPOOHPKAX.
(b) O6BscCHHUTE CBOM MPOTHO3.
3. B yeThIpe olMHAaKOBBIE MPOOUPKH HAIUIIN PABHBIC
Ca Mg n Cu

00BEMBI pacTBOpa COISIHON KUCIOTHI ¥ TIOMECTUITN B HAX
pa3HbIe METAJUIBL.

3anuIInuTe YpaBHEHUS MPOTEKAIOIMINX PEAKIIHIA.

(a) KanpIui + coJITHAs KUCIOTa —

(b) Marumii + consiHasg KuciaoTa —

(¢) nMHK + coJIsIHAs KUCIIOoTa —

(d) menp + constHas KucjaoTa —

13



4. (a) 3armoaHuTe Ta6J'II/II_Iy 3HAKAMU «T» WU «-» IS MMPOrHO3UPOBaHNA BO3BMOXKHOCTU pCAKIIUU.

€0JIb \MeTaJL1 JKeJ1e30 Maramm Meab IUHK

xjaopuz xenesa (I11)

XJIOpU A Maraus

xnopua meau (1)

XJIOpHJI LIMHKA

YUCJIO BO3MOYKHBIX PEAKLIMI

(b) BBIBGI[I/ITC pAd aKTUBHOCTHU MCTAJIJIOB, HA OCHOBE BaIllICI'O ITPOrHO34a.

(¢) 3anuiuTe 1Ba ypaBHEHUS MIPOTEKAIOMINX PEAKIHIA.

14



Kpurepuii Ne Jeckpunrop Bann
ONCHHBAHUS 3aganmusa | O0y4arommiics
3anuceIBaeT 1 3aIMCHIBAET CIIOBECHOE YPAaBHEHUE XUMUYECKON 1
ypaBHEHHUSI peakuyy MarHus ¢ X0JI0JHOW BOJIOM;
XUMHYECKHUX PeaKIHii 3aIMCBIBAET CJIOBECHOE YPaBHEHNE XUMHUYECKOM 1
MarHus ¢ XOJIOJHOU PEaKIuU MarHus C BOJSHBIM MapoOM;
BOJIOH ¥ BOJSHBIM
apoM.
Omnpenensietr HakTopsl, 2 OIpeAesieT NOCIEN0BATEIbHOCTD MOSBICHUS 1
BIIUSIONINE Ha pKaBYHMHBI B IIPOOUPKAX;
BO3HUKHOBEHHUE O0BSCHSIET MPEJIOKEHHYIO TIOCTIEI0BATEIHHOCTh 1
KOPpPO3UU METAJLIOB, TIOSIBJICHUS PIKaBUMHBI B TPOOUPKAX;
aHATM3UPYS
pe3yJIbTATHI
UCCJIEI0BAHMSL.
CocraBnser 3 3aIMCHIBAECT YPABHEHHUE PEAKIIUHA MEXITY 1
ypaBHEHWSI pPacTBOPOM COJISTHOM KUCJIOTHI U KaJIbIIUEM;
BO3MOJXKHBIX PEaKIuit 3aMKChIBACT YPaBHEHHE PEAKLIUU MEXKTY 1
MEXJTy pacCTBOPOM pPacTBOPOM COJISTHOM KHUCJIOTHI U MarHUEM;
KHUCIIOTHI U 3aMKChIBACT YpaBHEHHE PEAKLIUU MEXKTY 1
MeTaJuIaMHu. pPacTBOPOM KHCIIOTHI M IIMHKOM;
oTpeieNsieT HEBO3MOKHOCTh TIPOTEKAHUS PEaKIHN 1
MEXJ1y paCTBOPOM COJISTHOW KHCIIOTHI 1 MEJIbIO;
3anoHseT Ta0IuILy, 4(a) 3aMoJIHSAET TAOJIHILY, UCTIONIb3YSI CUMBOJIBI «» WU 4 (mo 1
UCTIONB3YSl CUMBOIIBI, «-» 7Sl IPOTHO3UPOBAHUS BO3MOXHOCTH Oamry
JUTSI TIPOTHO3UPOBAHUS MPOTEKAHUS PEAKINH TSt
BO3MO>KHOCTHU KaXJ10T0
IIPOTEKaHUs PEAKINU MeTaJuia)
BBIBOJIUT PSAJT aKTUBHOCTH METAJJIOB, HA OCHOBE 1
4(b) CBOETO MPOTHO3a;
3anuceIBacT 4(c) 3aIIMCHIBAET IEPBOEC YPABHEHUE PEAKIUU; 1
ypaBHEHHUSI
BO3MOJXKHBIX PEaKINU 3aIHMCHIBAET BTOPOE YPaBHEHUE PEaKIINH; 1
3aMellEHUs] METAJIJIOB
C pacTBOpaMu cofieit
Bcero 6as10B 15
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PyOpuka 175 npeaoctaBieHusi HHGpOpMAIUM POAUTEISIM M0 UTOTAaM CYMMATHBHOIO OIleHUBAHUS
3a pa3aea 8 1C «CpaBHeHHe AKTHBHOCTH METAJLJIOBY

DUO odyuaromerocs

Kpurepnii YpoBeHb y4eOHBIX JOCTHKEHMIT
OLICHUBAHUSA ., N .
Huzkuit Cpennnii Bobicokuii
3anuchbiBaeT ypaBHEHUs| 3aTpyIHSETCS npu sanrcu | Jlomyckaer ommMOKM TIpW  3amucd | 3amMchIBaeT ypaBHEHUS
XUMHUYECKUX peakuui| ypaBHEHUN XMMHMYECKUX PEaKUUil | YpaBHEHMM XMMMUYECKUX PpEaKUUN | XUMUYECKHUX PEaKIUil MarHus C

MarHus ¢ XOJIOJIHOU BOIOH W
BOIAHBIM HapOM.

MarHids ¢ XOJIOJOHOW BOIOH H
BOJISAHBIM HapOM ’—‘

Margisi C XOJIOOHOW Bomoll / ¢
BOASIHBIM Hap0M ’—‘

XOJOMOHOH BOIOH M BOISIHBIM

IapoM. ’—‘

Onpenenser ¢axropsl,| 3atpynHsercs onpenenuts | Jlomyckaer OLIMOKHU npu | Omnpenenser (baxTopsI,
BIIUSIOIIINE Ha| (axTOopHI, BIIUSIOLIIE Ha | OIpeneleHUM TNOpsAJKa TMOSBJIEHUS | BIMAIOIIME  HAa  MOSIBJICHUE
BO3HUKHOBEHHE KOPPO3HH BO3HHUKHOBEHME KOppO3uM | prKaBUMHBI B IPOOUPKaX/ OOBSICHEHUH | prKaBUMHBI B TPOOHPKaAX
METaJJIOB, aHaJIM3UpPYs] METaJIOB. BbIOpaHHOTO MOpsIKa

pE3yJIbTaThl HCCIIEI0BAHUS. ] ] ]
Cocrasnser ypaBHeHMs| 3aTpyaHsieTcss mpu coctaBieHun | JlomyckaeT omumOkM Tpu  3amMcu | 3anuchIBaeT yYpaBHEHMUSI
BO3MOXKHBIX peakuuii BO3MOMKHBIX YpaBHEHHMH peakuuil | ypaBHEHHs peaxkuuu MEXIY | BO3MOXKHBIX XUMUYECKUX
MEXJy pacTBOPOM KHUCJIOTH] MEXIY pacTBOPOM KHCIOTBI U | pacTBOPOM COJISIHOM KHCJIOTBl M | peakuuid Mexay pacTBOPOM

1 MCTaJlJIaMU.

METaJlllaMH.

[ ]

KaJIbIeM/ MaraueM/ IIMHKOM/ MEIBI0

COJISTHOM KHMCJIOTHI M1 METaJJIaMH

 S—)

 S—)

 S—)

3anoaHsaeT Tabmuiy,| 3aTpyaHsercs mporHo3upoBath | Jlomyckaer OLIOKH npu | IIporHo3upyer  BO3MOXHOCTHU
HCIIOJIb3Yysd CHMBOJIBI, [JIs]] BO3MOXXHOCTHU IMPOTCKAaHUA IIPOTrHO3UPOBAHNN IMPOTCKAHUA MMPOTCKAHUA PCAKIIUU
[IPOTHO3UPOBAHUS peakuuu peakiuu Kenesa /Maraus/menu /
BO3MOKHOCTH  MPOTEKAHMSI [IMHKa C pacTBOpaMH CoJiel/ mpu
peakuuu COCTaBJI€HUM  psifa  AKTUBHOCTH

’—‘ METaIJIOB ’—‘ ’—‘
3anuchbiBaeT ypaBHEHUs| 3aTpyIHSIETCS B 3alUCH HomyckaeT omuOKM B 3alHMCH | 3alMChIBacT ypaBHEHUS
BO3MOXKHBIX peakuuy| BO3MOJKHBIX PEaKIUi 3aMEIlEHUs IepBoro / BTOPOrO  YpaBHEHUs | peEaKUUil 3aMelleHHs METaJloB
3aMEIIeHUs]  METAJIOB ¢ METaJuIOB C PaCTBOPAMM COJIEH peakuuu C pacTBOpaMH coyei

aCTBOpaMunu JICHU.

pacTBop coie D D D
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BallaHI/ISI mo CyMMaTUBHOMY OLCHUBAHUIO 34 2 YE€TBEPTH

CyMMaTHBHOe OLIeHUBAaHHeE 32 pa3/ieJibl

8.2A «KoaudecTBo BemecTBay, 8.2B «Crexuomerpuyeckue pac4érbny

Hean 00yuennst

Kpurepuii ouenuBanus

YPOBeHB MBICJIHUTECIbHBIX
HAaBbIKOB

Bpemst BbInoTHeHUs

3aganns

8.1.1.2 Bpiuucnsate Maccy, KOJUYECTBO BEUIECTBA U UHUCIO
CTPYKTYPHBIX YaCTHI]

8.2.3.5 Bpmuucaars Maccy, KOJMYECTBO BELIECTBA IO
YPaBHEHUSM XUMHUYECKUX PEAKITUN

8.2.3.6 3nartp 3aKOH ABOragpo M HCIIOJIb30BATH MOJIIPHBIN
o0beM I pacueTa oObeMa ra3oB MMPU HOPMAJIbHBIX H
CTaHJAPTHBIX YCIOBUSIX

Obyuarowutics

e (ComocTaBisieT YUCIO  CTPYKTYPHBIX  4YacTHI[ B
onpeAenéHHOM Macce M KOJIMYEeCTBEe BellecTBa (n) u
000CHOBBIBAET OTBET

* Brpiyucnger Maccy — BelIecTBa [0 U3BECTHOMY
KOJIMUYECTBY BeIIECTBa (N) MO YpaBHEHUSIM XUMHUYECKHUX
peakuui

¢ [Ipumensier 3akoH ABoraapo ajig pacu€éta oObéMa raza
MPU HOPMAJILHBIX YCIIOBHSX 10 YPaBHEHHUIO PEAKIINH

3HaHue 1 MOHUMaHUE
[Ipumenenue

20 MuHYT

1. Omnpenenute, T1Ie cogepKUTCS OoJbIie aToMOB. OTBET 00OCHYHTE.
[BriuTe B MpsSIMOYTOMBHUK HY>KHBIM 3HAK: O0bIne (>), MeHbIIIe (<) Wi paBHO (=).]

(a) B 1 Monpb xemne3a

B 1 MoJb HaTpu:A, TaK KaK

(b) B 1 rxene3a B |1 T HaTpus, TaK Kak

(c) B 64 r Mmeau B 0.5 MOJIb KHCTIOPO/Q, TaK KaK

2. Onpenenure, OIMHAKOBBIE JIM MACCHI KUCJIOPOAA MOXKHO IIOJYUYUTh IPU PA3JIoKEeHUH | Mob
okcupaa cepedpa (I) u 1 moas okcuma prytu (1I).

YpaBHEeHUEe XMMHUYECKON peaklnu pasioxeHus okcuaa cepedpa (I): 2Ag,0 — 4Ag + O,

VYpaBHeHHe XuMUYECKOH peakiuu pasnoxkenus okcuaa pryta (II): 2HgO — 2Hg + O,

17



(a) Boluucnure K0JIMUECTBO BEIECTBA KUCIOPO/Ia MIPU:

pasznoxeHun okcuaa cepeodpa (I):
paznoxxenuu okcuja prytu (1):

(b) Beruucnure maccy KHCIOpOAa, MOJTYYEHHOTO MPH:
paznoxxeHuu okcuja cepeodpa (I):
pasnoxenuu okcuaa prytu (II):

(¢) OtBer

3. XBarut 51 2,8 1 KUCTOpOAa JJIS TIOTHOTO CXKUTAHUS 8 T CEpbl, €CIU B pe3yJibTaTe 00pa3yeTcs
okcua cepel (IV)? Ecnam xuciopoga HEINOCTaTOYHO, pacCUUTaiTe HEOOXOTUMBIA 00BeM
(ycnmoBust HOpMaJIbHBIE).

(a) YpaBHeHHEe XUMUYECKOW peaKkIui TrOpeHus cepbl B kuciopoze: S + O, — SO,

(i) Bbluuciaure KOJIMYECTBO BEILIECTBA CEPBHI:

(ii) BeruncnuTe KOIMYECTBO BEIIECTBA KUCIOPOA!

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

(b) OTtBerT:

18



Kpurepmnii Ne Jeckpunrop Bann
OLIeHMBAHNUHA 3apanusi | Obyuarouwguiica
ComocTraBisieT 4YHCIo 1 OomnpelensieT YUCIO0 aTOMOB B IEpBOM mape 1
CTPYKTYPHBIX YacCTHI] BEIIECTB, COTIOCTABIISIET MMOJTyUYCHHBIC 3HAYCHHS
B oTpeIeIEHHOM U 000CHOBBIBAET OTBET;
Macce U KOJHYECTBE oTpeneNsieT YHCIO aTOMOB BO BTOpOW mape 1
BelIeCTBa (n) u BEIIECTB, COMOCTABJISET MOTYYCHHbBIC 3HAUCHUS
000CHOBBIBAET OTBET. 1 000CHOBBIBAET OTBET;
OmpelensieT 4YHMCIO aTOMOB B TpPEThEeM mape 1
BEIIECTB, COMOCTABIISET MOJyUYEHHbIE 3HAUYCHUS
1 000CHOBEIBAET OTBET;
Brruucnser maccy 2 BBIUMCIIIET KOJIMYECTBO  BEIIECTBA  OKCHJAA 1
BEIIIECTBA 1o cepebpa (I) u okcnga prytu (II);
M3BECTHOMY BBIUMCIISIET MacCy KHCIOpOJAa, MOJIYYEHHOTO 1
KOJIMYECTBY BEIIECTBA IIpH pasziioxeHuu okcuaa cepedpa (1) u okcuaa
(n) moO ypaBHEHHSM prytu (II);
XUMHUYECKHX PEAKIIUH.
[Tpumensiet 3akoH 3 BBIUHCIISIET KOJTMYECTBO BEIIECTBA CEPBI; 1
ABoraapo s
pacuéra 0bbéMa raza BBIUMCIISIET KOJIMUYECTBO BEIIECTBA KUCIOPOa; 1
MIPH HOPMATBHBIX
YCIOBHSIX 10 BBIUUCISET 00BEM (H.Y.) KUCIOpOAa, TPUMEHSS 1
YPaBHEHUIO PEAKIHH. 3axoH ABorazpo;
Bcero 0as10B 8
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PyOpuka nis npegocraBieHusi HHGpOpManuy pogUTeISIM 10 HTOTaM CYMMATHBHOI'O OLICHHUBAHHS
3a paszzaea 8.2A «KoanuectBo BemecTBa» 8.2B «CTtexuoMerpuieckue pacyérnbi»

D®UO odyuaromerocs

Kpurepuii oueHuBanust

Huzkni

Cpennuii

Bricoxuii

ComnocTaBnsieT yucio
CTPYKTYPHBIX 4acTHULl B
onpenienéHHON Macce U
KOJIMYECTBE BellecTBa (n) U
00OCHOBBIBAET OTBET.

3arpyIHsETCS ONpPEeAeTUTh U
COTIOCTABUTh YHUCIIO ATOMOB
BEIIECTB U 000CHOBATH CBOM

OTBET

Jlomyckaer omMOKY IpyU OIpeaesIeHUH
YHCcIa aTOMOB B IEPBOM Nape / BTOpon
/ TpeThe mape BeIlecTs,
COIIOCTABJISIET MOJyYECHHBIE 3HAUCHUS
U 000CHOBBIBA€T OTBET
|

OnpenenﬂeT YHUCJIO

aTOMOB B OIPEICTEHHON

Macce U KOJIMYEeCTBe
BellecTBa (n) u
000CHOBBIBAET OTBET

|

Boraucnser Maccy
BCIICCTBA IIO0 H3BCCTHOMY
KOJIMYECTBY BemiecTBa (n)
o YpaBHEHUAM
XUMHYECKHUX PEAKIUH.

3aTpyIHsAETCS BBIUUCIUTD MAcCy
BCIICCTBA IO NU3BCCTHOMY
KOJIMYECTBY BeEIIeCcTBa (n) 1Mo
YPaBHCHUAM XUMHNYCCKUX
peakiuit

L

JlomyckaeTt omuOKY Py BEIYUCIICHAN
KOJIMYECTBA BEIIECTBA OKCUIA cepedpa
(I) m oxcupma pryTu (I11)/ maccer
KHCJIOPO/Ia, TIOJYy4€HHOTO TIPU
pasnokeHnu okcuaa cepedpa (I) u
pasznoxxenun okcunaa prytu (II)/mpu
3aIlUCH OTBETa

|

Onpenenser Macchbl
KHCIIOpOJia IpH
pa3IoKEeHUHN

OJMHAKOBOT'O KOJITMYCCTBA

okcuna cepedpa (I) u
okcuaa prytu (II)

L]

[Tpumensiet 3akoH
ABorajpo juist pacuéra
00béMa rasa npu
HOPMAaJIBHBIX YCIOBHSX TIO
YPaBHEHHIO PEAKITHH.

3aTpyAHsAeTCsl pacCUUTaTh
00BEM Ta3a npu HOpMaJIbHBIX
YCIIOBUSX 110 YPAaBHEHUIO
PEaKIiu, UCTIONB3YS 3aKOH
ABorajipo D

JlomyckaeTt omuOKY pY BBIYUCICHHH
KOJINYECTBA BEILIECTBA CEPbI/
KHCIIopoa/ 00béMa (H.y.) KHCIOpO/a,
npuMeHsis 3aKkoH ABoraapo/ mpu
3aIllUCH OTBETA

Brrunciser 00bEM rasza

110 YPaBHEHUIO peaklnuu

MIPU HOPMAJTbHBIX
YCIIOBHSIX, IPUMEHSIS
3aKOH ABOTaJIpO

L]
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CymMaTHBHOe OLlEeHUBaHHeE 32 pa3jiell
8.2C «3HakoMCTBO ¢ JHeprueil B XMMUYECKUX PeaKkuusix»

Heab 00yuenus 8.3.1.1 IloHumarp, 4YTO NPOAYKTAMH PpEAKLUUNA TOPEHUS

ABIISIOTCSL  OKCUABL, M YTO  OpPU  TOPEHUH
YIJIEpOJACOAEPKALIETO TOPIOYEr0 B KHUCIOPOJE MOTYT
00pa30BbIBATHCS YIJIEKUCIHIBIM Ta3, yrapHbld ra3z WiIu
yII1epoa

8.3.1.2 OObsACHATH NPUYMHBI TMAapHUKOBOro 3ddexkra u
npeiaraTh MyTH peLeHUs

8.3.1.3 3nartp, 4YTO DSK30TEPMUYECKHE pEAKUUU HAYT C
BbIJIEJICHUEM TEIUIOTHI, & SHAOTEPMHUUYECKUE PEaKLUu C
MOTJIOLIEHUEM TEILIOTHI

Kputepuii onennBanusi Obyuarowutics

* Onmnpeznenser, 4To Uil PEAKUUU TOPEHHUS HEoO0X0IuM
KHACJIOPOJ W TPOAYKTAMH PEAKIMHA TOPEHUS SBISIFOTCS
OKCHJIBI

e HaspiBaer mnpuumHy O00pa3zoBaHHs yriepona Npu
peaKkIMyu TOPEHUS U COCTaBIIsIET COANTaHCHUPOBAHHOE
ypaBHEHHUE PEAKIIUH

¢ OObsACHSET TPUYMHBI TapHUKOBOrO d¢¢exra u
npe/ylaraeT  Mepbl [0 COKpallleHHI0  BbIOPOCOB
YTIIEKUCIIOTO Ta3a

e (CpaBHHBaeT KOJMYECTBO OSHEPTUH, NOTpeOIsIeMON H
BBIJICTISIONICHCS BO BPEMSI peaKkIIuH

YpoBeHb MBICIUTEIbHBIX 3HaHME U IOHUMAaHHE
HaBbIKOB IIpumenenue

Bpems BbIOIHEHHS 20 MuHYT

3ananus

1. [IpoBenu peakuuio A ¢ ydacTUEM MeTaia U
HeMetasuia. Ha pucynke nokaszana peakus A.

Nz /o Benoe b/
XXXXXXXXXXXXXX XX TBép'qoe KXXXXXXXXXXXXXXX

BeLleCcTBO
—>.

Marumin

Bblicokas
Temnepa Typa

Peakuust A aBnsieTcss IpUMEPOM PEaKIIUU OKUCIICHHUS.
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(a) HazoBuTe BelecTBO, pearupymollee C MarHueM B peakluu A.

(b) HazoBure 6es0e TBepAOE BELIECTBO, ITOJyYEHHOE B PEaKIUH A.

(¢) 3anummuTe ypaBHEHHE peakinu A.

2. BeH3UH - KUJIKOE YIII€BOAOPOIHOE TOTUIMBO.

[Ipu u30bITKE BO3yXa MHOTHE YIIIEBOJOPOABI CTOPAIOT MOYTH HEBUIUMBIM IUIAMEHEM.
(a) [Ipennomnoxure, moyeMy Nnpu ropeHUH 6eH3MHA 00pa30BasIoch 00IaKO YEPHOT'O JIbIMA.

COamaHcHMpOBaHHOE YpaBHEHHE Ha PHCYHKE MOKa3bIBaeT MOJHOE CrOpaHUE YTIICBOAOPOAA
(aTeHa).
Bemiectsa, yyacTByOIIUE B ypaBHEHHH PEAKIIMU U300PAXKEHBI CTPYKTYPHBIMU (POPMYJIAMH.

T o=o

- 0=C=0 H—O—H
?_? N g;g 0=C=0 ' H—O—H
H H

(b) 3anummuTe, cOaTaHCUPOBAHHOE YPABHEHHE PEAKIIMH TOJIHOTO CrOpaHUs ITEHA, UCIONB3YS
MOJIEKYJISIpHBIE (DOPMYIIBI.

3. Ha pucyHke 1noka3aHo KOJIMYECTBO YTJIIEKUCIIOT0 I'a3a, BHIOPOIIEHHOT0 B aTMOC(hepy KPyIHBIM
IIPOMBIIUIEHHBIM IpeanpuarueM B nepuon ¢ 2000 o 2005 rox.

2000 -
1500 1
1000 -
Bri6pocsr
YTIEKUCIIOro ra3a/ 500 -
TBICSTYM TOHH

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

Ton
(a) OnumuTe, Kak BRIOPOCH! YIIIEKUCIIOTO ra3a KOMIaHuu u3MeHmIMch Mexry 2000 u 2005.
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(b) IIpomblnIEHHOE NPENNPUATHE 3asIBIIIO, YTO BHIOPOCHI YTIEKHCIIOrO T'a3a CBA3aHBI C
WCII0JIb30BAaHUEM 3JIEKTpUUECKON IHeprun. OObSICHUTE, KaK UCIIOJIb30BAHKE
JIEKTPOIHEPTUN MOXKET BIMATH Ha BHIOPOCHI YIIIEKHUCIIOrO Ta3a.

(¢) IlomrumMO yMEHBIIICHUS WCTOJIB30BAHUS AJICKTPOIHEPTHH, MPEUIOKUTE IAPYrol Crmocod, ¢
MOMOIIIBI0 KOTOPOTO TMPOMBIIIJICHHOE MPEINpUsiTHE MOTJO0 OBl COKPAaTUTh BBIOPOCHI
YTJIIEKUCIIOrO rasa.

(d) B 1997 rony, Ha Bctpeue B ropoae Kuoro B SlmoHuM, MHOrme CTpaHel Mupa MOANHMCAIN
COTJIAIICHWE O COKpAIIEHUH BBHIOPOCOB YyrileKucioro rasa. CornamieHue BCTYNWIO B
3aKoHHY!0 cuity B 2005 roxy.

OO0bsicHUTE, TOUEMY HaM HEOOXOAMMO COKpaIaTh BEIOPOCH YTIIEKUCIIOTO ra3a.

4. (a) PaccMoTpuTe TUIMMYHYIO XUMUYECKYIO PEAKLIMIO: CTOpaHHe MPUPOIHOIo raza (MeTaHa) B

KHACJIOPOAE BO3AYyXA.
H
® O
B T <

CH, + 20, = Co, + 2H0

Omnpenennure TN XUMUYECKOW PEAKITUU TI0 TETIOBOMY AP DEKTY.

(b) PaccMoTpuM Jipyryto peakuuio — NpeBpamieHue ruIpokcuaa Kaiabius (TaiieHas u3BecTb) B
okcun kanpisa CaO (HeraméHas U3BECTh) M BOJTY.

Ca(OH), e CaO  + IO

L—

Omnpenenure TN XUMUYECKOHM PEaKUy MO TEIIOBOMY P HEKTY.
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Kpurepuii ouennBanus Ne Hdeckpunrop Bann

3aganust | O0yvyarommiics

Onpenenser, 4YTO A 1 Ha3bIBa€T  BEIIECTBO  HEOOXOAUMOE IS 1

peaxiyu TOpeHuUs peaKiuu TOpeHus;

HEOOXOAUM KHCJIOPOA H Ha3bIBaET Oeroe TBEpIOE BEIIECTBO, 1

MPOIYKTAMH  PEAKIIHiA MOJIyY€HHOE B PEaKIHH;

TOpeHus SBIISIIOTCSI 3alMChIBaeT COATAHCUPOBAHHOE  ypaBHEHHE 1

OKCH/IBI peaxImm;

HazpiBaer MPUYNHY 2 MpeICKa3bIBaeT MPUUUHY 00pa30BaHuUs 1

oOpa3oBaHus  yriaepoaa yriiepo/ia Mpy TOpEeHur OCH3MHA;

NIpA pCaKkluyu ropeHus u 3aMKChIBACT COATAHCUPOBAHHOE YPaBHEHHE 1

COCTaBJISACT peakuuu;

cOanaHCUpPOBaHHOE

ypaBHEHHUE pPeaKINU

OObscHAET NPUYHHBI 3 OIMCHIBAET U3MEHEHUS BHIOPOCOB, KaK 1

MapHUKOBOTO 3 dekra u BBIOPOCHI YTJIEKHUCIIOTO Ta3a, UCIONb3YS

IpeiiaraeT Mepsbl 1o rpaduk;

COKpAIIIEHUIO BEIOPOCOB OOBSICHAT BIUSIHHUE JJICKTPOIHEPTHH HA 1

YTIIEKHUCIIOTO Ta3a BBIOPOCHI YTJIEKHUCIIOTO rasa,
mpearaeT crnocod, ¢ MOMOIIBI0 KOTOPOTO 1
MOKHO COKPATUTh BBIOPOCHI YTIICKUCIIOTO Ta3a;
O0BSCHSET HEOOXOAUMOCTH COKPAILICHHS 1
BBEIOPOCOB YTJICKUCIIOTO Ta3a;

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

SHEPTUH, HUCIOIL3YEMOMH JPYTYIO HA CTOPOHE MPOAYKTa JOKA3BIBASI, YTO

U BBICBOOOXJaeMOH BO peaxuus IK30TepMUYECKas;

BpEMSI peaKInu PHUCYET OJIHY CTPEIIKY Ha CTOPOHE pearcHra, a 1
JPYTYIO HA CTOPOHE MPOAYKTa JOKA3bIBasl, YTO
peaxius YHI0TCPMUICCKa;

Bcero 0an10B 11

24




PyOpuka n1s npenocraBiieHnst MHGpOpManuy poAUTEsIM 10 HTOraM CYMMATHBHOI0 OLlEHMBAHMA
3a paszzaea 8.2C «3HaKOMCTBO ¢ JHeprueil B XUMHYeCKHX pPeakuusx»

D®UO odyuaromerocs

Kpurepuii ouenuBanust

Huzknii

Cpennuii

Bricoxuii

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

3aTpyaHAETCS ONPEICTUTh,
YTO JIsl peaKIUU TOPEHUs
HEOOXOAUM KHCTIOPOI U

MPOAYKTaMH PEAKLIMHU TOPEHHUS

SABJIAKOTCA OKCHUBI

L]

JlommyckaeT oKy npu
OIIpeieNIEHUH KUCIOpOo/a,
HEO0OXOIUMOTO ISl pEaKIIUU TOPEHUs
/ BeIIeCTBa, MOJyYeHHOTO B pEaKIuK/
MIPH 3aMKcH cOalaHCUPOBAHHOTO

]

Omnpenensier HaJTUMUMEe KUCIOPOAa
JUTSL peaKIuu TOPEHUs U
MPOAYKTHI peaKIIMi TOPEHUS —
OKCHJIbI

[ ]

HasbiBaeT MPUYUHY)
oOpa3oBaHMs yriepoja IpH
pPEAKIUY TOPEHUS U COCTABIIAET]
cOATaHCUPOBAHHOE YpPABHEHUE
peaknuu

3aTpyIHIETCSA Ha3BaTh
MpUYUHY 00pa3oBaHUs
yriepo/ia Py TOPEHUN
OCH3MHA U COCTABIICHUU
cOalaHCUPOBAHHOTO
YpaBHEHHUS PEAKIUU.

|

YpPaBHEHUS pEAKLINU

JlonyckaeT OMMOKH B MPeICKa3aHuu
NPUYMHBI 00pa30BaHUs yIiiepoa MpH
ropeHnu OeH3MHa/ COCTaBIICHUN
cOaTaHCUPOBAaHHOTO YPaBHEHUS
peaKium.

|

Ha3piBaer npuunny oOpa3oBaHus
yriepoJa Mpyu ropeHnu OeH3nHa
U COCTaBIISIET cOaTaHCUPOBAHHOE
YpaBHEHUE PEAKIIUH.

| ]

OOBbsICHSET NPUUNHBI
napHUKoBoro 3ddexra u
npeziaraeT Mephl 1o
COKpAIIIEHUIO BHIOPOCOB
YTIEKUCIIOTO Ta3a

3aTtpyaHsieTcss OObSICHUTD
NPUYHHBI TAPHUKOBOTO

s dekTa, IPeIOKUTh MEPBI

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
napHUKoBoro 3¢ dexra u
npeasiaraeT Mephl 1o
COKpAIIIEHUIO BHIOPOCOB
YTIEKUCIIOTO Ta3a

CpaBHuBaer KOJIMYECTBO
SHEPIUM, WCIOIB3YEMON W
BBICBOOOXK/ITa€MON BO BpeMms]
peakuuu

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

[ ]

HEOO0XOIMMOCTH COKPAIICHHS
BBIOPOCOB YTJIEKHCIIOTO Ta3a ’—‘
JlonmyckaeT ommOKu npu
OTIpe/IeICHUH U3MEHEHHSI KOJTMYEeCTBa
SHEPTHUH, UCTIOIB3YEMOH /
BBICBOOOKIAEMOH BO BPEMSI PEAKIIHH.

]

Onpenenser U3MeHEHUE
KOJIMYECTBA YHEPTHH BO BPEMs
pEaKIuH.

[]

e
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CymMaTnBHOe onleHuBaHue 3a pasaed 8.2D «Boxgopoa. Kuciopoxn u ozon»

Henb 00yuenus

Kpurepuii onenuBanus

ypOBeHb MBIC/INTEC/IbHBIX

HaBBbIKOB

BpeMﬂ BbIITOJTHCHUA

Saganus

8.4.2.1 Ymerp momyuyaTh BOJOPOJ U M3ydaTb €ro CBOMCTBA U
pUMEHEHHUE

8.4.2.3 YwMmerp noiyyaTrh KMCIOPOJA M M3ydaTh €ro CBOWCTBA U
[PUMEHEHHE

8.4.24 CpaBHuBaTh COCTaB M CBOMCTBA  aJJIOTPOIIHBIX
BUJIOM3MEHEHUN KUCTIOpO/Ia

8.4.2.5 OOBACHATH 3HAaUEHUE 030HOBOTO CJIOS 3eMJIIH

Obyuarowutics

* BriOupaer npubopbl UId TOJyYEHHUs BOAOpOAa H
00OCHOBBIBAET CBOM BHIOOP.
3anuchIBaeT ypaBHEHHE PEaKIUU MOTYYSHHS MEIH.

e OrmpenensieT crnocodbl COOMpaHUs KUCIOPOAa, €ro
MOJy4YEeHUS U CBOMCTBA.

¢ [IporHo3upyet 061acTu NPUMEHEHUS KUCIOpoaa

e (CpaBHHBAET CBOMCTBA KUCIOPOJIa U 030HA

¢ OmnuchIBaeT poJib 030HOBOTO CJIOS 3eMIIn

3HaHNe U IIOHUMAaHUE
[Ipumenenue

20 MUHYT

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

CBOI1 BBIOOD.

a)

B) r)

(b) CocraBpTe ypaBHeHHE peakuuu moiaydeHuss menu u3 okcumga memu (II). Kakyro poinb
BBITIOJIHSIET BOJIOPOJ] B TAHHOU peaKivu?
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2. Croco0Obl CO6I/IpaHI/I${ ra3a OCHOBAHbI Ha BBITCCHCHUH BOJbI U BO3JyXa.

W

(a) Kakumu cnioco6amu MokHO coOpatk kuciopon? OTBer 000CHYyiiTe.

a)

(b) 3anumuTe ypaBHEHUE PEAKIIMU MTOTYUYCHHS KUCIOpPOAa pa3l0KeHUEM MepMaHraHaTa Kajusl.

(c) Hokaxkute, uyTo B 3a1aHuU 2(a) 00pa3yeTcsi KUCIOPO/I.

3. 3aKOHYHUTE BBICKA3bIBAHMSI.
(a) CriocoOHOCTH KUCIOPO/a MOICP)KUBATH IBIXAaHUE HAXOUT IPUMEHEHUE B ...

(b) ’Kuknii KMCIIOpOJ UCIIOIB3YETCS ISl U3TOTOBIIEHUS OKCWIIMKBUTOB, TPUMEHSIEMBIX ITPU
B3PBIBHBIX pa00OTax, Tak KakK ...

4. O30H sBISETCS ALIOTPONMHON Moaudukanuedt kuciopona. OH MOSBISIETCS B BO3AyXE IMOCIE
TPO3BI.
3aroIHUTE CPABHUTEIILHYIO TAOJUITY KUCIOPO/ia U 030Ha.

CaoiicTBa Kucnopon O30H

Cocras

[Ber

3amax

OTHOLIEHHE K BOJE
XuMHUecKasi akTHBHOCTD
Ponb B npupoe

5. O30H oOpa3zyercst 1o IeUCTBUEM YJIbTPadUOIETOBBIX JIyUeH ¢ IJIUHON BOJIHBI MeHee 180 HM,
YO - cer ¢ 6onpmeii aAmuHON BoHBI (0K0s10 320 HM), HA00OPOT, CIOCOOCTBYET Pa3I0KEHUIO
030Ha.

Onummre posib 030HOBOTO ¢j104 3eMiid (He MEeHee JABYX).
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Kpurepuii ouennBanus Ne Hdeckpunrop bann
3aganms | Ooyuarowuiica
BriGupaer npubopsr aiis 1 BbIOMpaeT npubdOp sl coOupaHus BOJIOpoaa 1
MIOJIy4E€HUsI BOAOpOAAa H 1 000CHOBBIBAET CBOM BHIOOD;
000CHOBBIBACT CBOM COCTaBJIIET YpaBHEHHE MOJYYEHUS MEAU U3 1
BBIOOD. OKCHJa MENH;
3anuchIBacT  ypasHEHHE OTpeieTsieT poJib  BOJAOPOAA B JIAHHOM 1
peaxkuuu MOJTYICHUS peaKam:
Meau
Omnpenensier  crocoObl 2 oIpeJieNgeT crnocodbl cOopa KUCIOPOa, 1
coOupaHus KHUCJIOpOJa, 000CHOBBIBAET OTBET;
€ro MOy YCHHUS u 3aMHCHIBACT YpaBHEHHE PEaKIHU 1
CBOMCTBA. pa3oKeHUs IepMaHTraHaTa Kajus;
JIOKa3bIBACT HATMYHE KACIOPOIa 1
KaueCTBEHHOM peakluen;
[Iporuosupyet ob6nacTu 3 MIPOTHO3UPYET MPUMEHEHHE ra3000pa3HOTO 1
MPUMEHEHHS KUCIIOpOoJa KHCJIOPOa;
OOBSICHSET MPUMEHEHHE KHCIIOPO/a MpU 1
B3pBIBHBIX paboTax;
CpaBHUBaeT cBoiicTBa 4 OIHCHIBAET CBOWCTBA, XapaKTEPHBIE JIS 1
KHCJIOPO/a U 030HA KHCIIOpO/Ia;
OTHCHIBAET CBOWCTBA, XapaKTEPHbIE IS 1
030Ha;
OmnuceIBaeT posib 5 OMHCHIBAET poJib (1) 030HOBOTO CJ10sT 3eMJIH; 1
030HOBOTO CJI0sI 3eMJIn
OTHCHIBAET POJIb (2) 030HOBOTO CIIOS 3eMITH. 1
Bcero 0a10B 12
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PyOpuka nas npenocraBiaeHns HHGopManuu poauTeassM M0 HTOraM CyMMAaTHBHOI0 OLICHUBAHUSA
3a pasgea «8.2 D Bogopoa. Kucsiopoa u 030H».

DUO obyuaromerocs

Kpurepuii onennBanus

Huzkni

Cpennnii

Boicokuii

BreiOupaer  mpuboper s
NONyYeHHs  BOJAOpoAa W
000CHOBBIBAET CBOU BEIOOD.
3anuceIBaeT ypaBHEHHUE
peaKIMy NOJTYICHUS MU

3arpyHsiercs: B BbIOOpe mpruOopoB
111 cbopa BoopoJa, B
000CHOBAaHMHU CBOETO BHIOOpA U
3aIllUCH YpaBHEHUsI peaKkIuu
MOJIy4YEHHUS MEHU.

JomyckaeT omuOKu Mpu BEIOOpE
npubopa A coOupaHus BOJOpPoIa
1 000CHOBBIBAET CBOW BHIOOpP/ IpH
COCTaBJICHUM YpaBHEHHUS

MOJTYYCHHUSI MEJTU M3 OKCUAA MeIn/
IpU OIPENIIEHUH POJIH BOAOPOIA

B JIAHHOM pEeaKIHUH ’—‘

Bribupaer npubops! 1t coopa
BOJIOPOZA, 0OOCHOBBIBAET CBOM
BBIOOD, 3aMKCHIBACT YPaBHEHUE
peaKIuy MOTYYCHUSI MEIU U3
OKCH/1a MEJIH.

||

Onpenensier CrocoOBl
coOupaHus KHUCIOpOAQ, €ro
[IOJIyYEHUS U CBOMCTBA.

3aTpyAHseTcsl ONpeIeInTh
CrocoObl COOMpaHUs KUCIOpoa 1
€ro CBOMCTBA.

L

JlomyckaeTt ommOKu npu
OTIpeIeJICHUU CIIOCO00B coopa
KHCJIOPO/1a/ IPY 3aITUCH YPAaBHEHUS
PEaKINK PA3IOKECHUST
nepMaHraHaTa Kajust/ mpu
Ka4eCTBEHHOM OIPE/ICICHIH
KHCIIOpoJa

| ]

Omnpenensier crnocoOb
coOupaHus KUCIOPOJia U €ro
CBOMCTBA.

]

[Iporuo3upyet obGnacTu
NPUMEHCHHUS KUCIOPOa

3aTpyaHseTcs Ipu
IPOTHO3UPOBAHUH O0IacTel
MPUMEHEHHS Ta3000pa3HOro
KUCTIOpOJa

JomyckaeT omuoKy B
NPOTHO3UPOBAHUN TIPUMECHEHUS
KHCII0pOJ1a/ OOBSICHCHUH
NPUMEHECHHUS KUCIIOPOia TIPU
B3PBIBHBIX paboTax

| ]

[Iporuosupyet obGnactu
MPUMEHEHHS Ta3000pa3HOTO
KHCIIOpoJa

||

CpaBHHUBAET CBOMCTBA
KHCJIOpO/ia ¥ 030HA

3aTpyAHSAETCS CPAaBHUBATH
CBOICTBA KMCJIOPOJA U 030HA.

Jlomyckaet OMMOKH MPU OMHCAHUH
CBOICTB KUCIIOpOa/ 030HA

]

CpaBHUBAET CBOMCTBA KUCIOPOJA
1 O30Ha.

]

OnuceIBaeT poJib
030HOBOTO CJI0I 3eMIH

3arpyaHseTcs Ipy ONHCAHUN
pOJIM 0O30HOBOTO CJIOST 3EMIIH

| B
JlonyckaeT ounmOKy Mpu ONMUCaHUU

pomu (1) / pomu (2) 030HOBOTO
cyos 3emMiIn

]

| —

OmnuceIBaeT pojib 030HOBOTO CJIOS
3emin.

[ ]




3agaHusA M0 CYMMAaTMBHOMY OLICHMBAHHUIO 3a 3

YeTBepPTh

CymMaTHBHOe OLleHUBaHHe 32 pa3jiel

8.3A «Ilepuoguyeckasi cHCTEMAa XUMHYECKHX 3JI€MEHTOB)

Hean o0yuenust

Kpurepuii ouenuBanus

YPOBEHB MBbICJIUTECJIbHBIX

HaBbIKOB

Bpems BbInoIHEHHS

3aganuns

1. 3anonHKUTE MPOIYCKH.

8.2.1.3 OOBsICHATH 3aKOHOMEPHOCTH HU3MEHEHHUs CBOMCTB AJIEMEHTOB
B IpyINIax u nepuojax

8.2.1.4 XapakTepu3oBaTh XUMHUYECKHM DJIEMEHT IO TMOJOXKECHHUIO B
MEPUOANYECKON crcTeMe

8.2.1.5 35aTh, 4TO 3JIEMEHTHI CO CXOKUMH XUMHYECKHUMH CBOMCTBAMH
OTHOCSITCS] K OJTHOM rpyIime

8.2.1.6 3HaTh e€CTECTBEHHBIE CEMEHCTBA XUMHUYECKUX JJIEMEHTOB U
NPUBOJUTH TMPUMEPHl IMIETOYHBIX METAIJIOB, TaJIOTE€HOB,
WHEPTHBIX Ta30B

8.2.1.7 IIporHo3upoBaTh CBOMCTBa XHUMHUYECKOIO »JJEMEHTa B
3aBHCHMOCTH OT TIOJIOKEHUS B TICPUOINIECKON TaOIIHIe

Obyuarowutics
¢  OOBACHSET 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB B
nepuoaax
e OnpezensieT 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMCHTOB
B TpyImax

e I3oOpaxkaeT rpaduIecKy N3MEHEHUE aKTUBHOCTHU IIEIIOYHBIX
METAJUIOB M TaJIOTEHOB

¢ J[a€r XapaKTEpPUCTUKY OJJIEMEHTA II0 €ro IIOJIOXKCHUI0 B
[Tepunoanueckoii Tabnuie

¢ [Ipencka3piBaeT CBOMCTBA XMMHUYECKOTO AJIEMEHTA METaljia |
HEMeTalsla B 3aBUCUMOCTH OT TOJIOXKEHHS B MEPHOAMYECKON
Tabnule

3HaHHWE U IOHUMAaHHE
IIpumenenue

20 MuHYT

CBoiicTBa XMMHYECKUX DJIEMEHTOB B nepuoac MU3MCHAIOTCA 3aKOHOMCPHO: Ka)KI[BIﬁ nepuon

Ha4YWHACTCA

3aTEM

CBOMCTBa 0c1a0eBaroT,

YCHITUBAIOTCSL.
3akaHynBaeTCAa

a

epuost

2. YV sneMeHToB OIHOM rpynIibl MpOUCXOAUT 3aKOHOMCPHOC HN3MCHCHUC CBOMCTB: 4eM OOJIbIIIE

MIPOTOHHBIA  (QTOMHBIH)

HOMEp  d3JeMEHTa, TeM CHJIbHEE y  HEro  BBIPaKCHBI
CBOWCTBA u ciabeee
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3. I/I306pa31/1Te B BUIC rpa(blznca KaK U3MCHACTCA aKTHMBHOCTH HICIIOYHBIX MCTAJIJIOB M TaJIOTCHOB C
YBCIIUYCHUEM ITPOTOHHOI'O HOMEpPA 3JICMCHTA.

IllenoynbIe METAILIBI I'anorensr

AXTUBHOCTDH
AXTHUBHOCTbH

4. (a) ©Opannuii (Fr), ssBusiercs snemMeHToM | rpymimsl.
3anuiuTe, CKOJIbKO 3JIEKTPOHOB HAXOJIUTCS BO BHEIIHEH 000J10uKe aToMa (ppaHIus.

(b) 3amoHUTE ClIeMYIONTY 0 TAOJUITY )1 aToMa (hpaHITHs.

MaccoBoe uncio 223
[IpoToHHBIN (aATOMHBIN) HOMED
3apsin sapa

Yucao npoToHOB

Hucno HENTPOHOB

YHucno 3JIEeKTPOHOB

CBoiicTBa IPOCTOTO BELIECTBA
(MeTasu1 — HeMeTasu)

dopMyIa BBICIIETO0 OKCHUJIA
@PopMyIia BbICIIETO THAPOKCHIA

(¢) [Ipenckaxkute nBa huU3HMUECKUX CBOMCTBA (PpaHIIKS.
1.
2.

5. BoibepuTe 0JMH METAUIMYECKUI 3JIEMEHT U OJMH HEMETAINTMYECKUM 3J1eMEeHT. 3al0IHUTE
TaOJIMILy JUIS 3THX JIBYX 3JIEMEHTOB.
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Hazpanue Xumuyeckuit cumBon | OaHo duzndeckoe
CBOMCTBO
Merannnyeckuit
DJIEMEHT
Hemerannuueckuit
JJIIEMEHT
Kpurepunii ouennBanus Ne Hdeckpunrop bana
3ajaHnst | Qgyuarommiicst
OOBsicHSIET 3aKOHOMEPHOCTH 1 00BSICHAET 3aKOHOMEPHOCTH U3MEHEHUS 3 (o
M3MEHEHUs CBOICTB CBOICTB 3JIEMEHTOB B MEPUOAX; OJTHOMY
HJIEMEHTOB B IIEPHOAX. Oamry 3a
KaX10e
CJIOBO)
Omnpenenser 2 oIpezAessaeT 3aKOHOMEPHOCTH U3MEHEHUS 2
3aKOHOMEPHOCTH U3MEHEHUS CBOICTB 3JIEMEHTOB B Ipynnax;
CBOWCTB JJIEMEHTOB B
rpymmax
N3o6pakaer rpadguvecKku 3 n300pakaeT B BUjC rpadvka N3MCHCHHE 1
U3MEHEHHE AKTUBHOCTH AKTUBHOCTH LIEJIOYHBIX METAIJIOB;
HICIOTHBIX  MCTALIOB  H n3o00paxkaet B Buje rpapuka 1
T'ajlorCHOB 3aKOHOMEPHOCTb U3MEHEHHSI aKTUBHOCTHU
raJIOTEHOB;
Haér XapaKTEPUCTUKY 4 OIIpEeIEIsAeT YHUCIIO JIEKTPOHOB HA BHEIIHEN 1
AIIEMEHTa 1o ero 000JI0YKe 2JIEMEHTA, UCTIOJB3Y S
TMOJIO’KEHUIO B NEPUOANYECKYIO TabmHILYy;
[leproanueckoit Tabnuie. XapaKTEepPU3yeT IEMEHT I10 €ro MOJIOKEHUIO 4 (o 1
B MIEPUOANYECKON TaOIHIIE; Oamty 3a
KaXJIple
2
NpaBUIIb
HBIX
OTBETA)
npecKa3biBaeT (hU3nuecKrue CBOMCTBA 1
JJIEMEHTA,
[IpenckaspiBaeT  CBOMCTBa 5 MpeICKa3bIBaeT (PU3NIECKOE CBOMCTBO 1
XUMHUYECKOTO JJIEMEHTA XMMHYECKOT0 JIEMEHTAa METala;
MeTaljla W HeMeTaljla B IpeJICKa3bIBAET (PU3MUECKOE CBOWCTBO 1
3aBHCHUMOCTH OT IOJIOXKECHMUS XMUMHUYECKOT0 3JIEMEHTa HeMeTallja.
B IIEPHUONYECKON TaOIHIIEe
Bcero 0as10B 15
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PyOpuka s npenocraBiaennst HHGopManuu poauTeassM 0 HTOraM CyMMATHBHOI0 OLICHUBAHUSA
3a pasges 8.3A «Ilepuoanyeckasi cucreMa XMMUYECKHUX 3JIEMEHTOBY»

®HO odyuaromerocs

Kpurepuii ouenuBanusi

Hwusknii

Cpeanmnii

Bruicokuii

OOBsCHAET 3aKOHOMEPHOCTH
U3MEHEHUS CBOUCTB
3JIEMEHTOB B IIEpUOAAX

3arpynHseTcsi OObSICHUTH
3aKOHOMEPHOCTH U3MECHCHHS

CBOICTB 2JIEMEHTOB B HCpI/IOI[a)D

JlonmyckaeT OmuOKU pu
00BSICHEHUH 3aKOHOMEPHOCTEH B
M3MEHEHHUU CBOWCTB 3JIEMEHTOB B
nepuoaax D

OOBbscHsET 3aKOHOMCPHOCTHU
M3MCHCHHS CBOMCTB DJICMCHTOB

B I€puoJax |:|

Omnpenensier 3aTpyaHsAeTCs ONpPeneIuTh JlormykaeT ommoKu mpu OrnpenensieT 3aKOHOMEPHOCTH
3aKOHOMEPHOCTH W3MEHEHHsI [ 3aKOHOMEPHOCTH U3MEHCHUS OTIpEJICIICHUH 3aKOHOMEPHOCTEH B WU3MEHCHHS CBOMCTB DJIEMEHTOB
CBOWCTB 9JIEMEHTOB B | CBOICTB 3JIEMEHTOB B TpyTIax W3MCHCHUHU CBOWCTB JICMEHTOB B B TpyTImax

rpyrmax rpyImmnax D
N3ob6paxkaer rpaduuecku| 3aTpymHseTcs B rpaduuecKoM JlormyckaeT ook B H300payKeHUU N3obpaxaet rpaduuecku
U3MCHCHUE AKTHBHOCTH| HM300paXCHUU U3MCHECHU I rpaduKa H3MCHEHUS aKTUBHOCTHU WU3MEHCHUE AKTHBHOCTHU
HIEITOYHBIX METaJIOB ¥ CBOWCTB IIETIOYHBIX METAJUIOB U IIEJIOYHBIX METAJIJIOB/ TAJIOTCHOB MICJIOYHBIX ~ METAUIOB U
rajoreHOB raJIOreHOB. D raJOreHOB

]

Jla€T XapaKkTepucTuKy
3JIEMEHTA 110 €0 MOI0KEHUIO
B IEPUOMYECKON TaOIHIIE.

3aTpyaHAETCS OMUCATh DJIIEMEHT
10 €r0 IOJIOKEHHIO B
MePUOIUYECKON TaOIHIIe

L]

JlonyckaeT OmMOKY B ONpeIeIICHUN
YHUCIa AIEKTPOHOB HA BHELIHEH
0001049Ke d7IeMeHTa / B
XapaKTePUCTHKE JIEMEHTA I10 €T0
MIOJIOKCHHIO B TICPUOTUICCKOM
Tabnuie/ B IpeacKa3aHuu
(hU3UYECKUX CBOMCTB 2JICMEHTA/ B
ypaBHEHUU PEAKIINH

||

OnuceIBaeT MEMEHT 110 €ro
nosioxkeHuto B [lepuoguueckon
TabnuLe

]

[IpenckassiBaeT cBOMCTBA
XMMHYECKOI0 JIEMEHTA
MeTaJula U HEMETaJula B
3aBUCUMOCTH OT IIOJIOKEHUS

B MEPUOANYECKON TaOIHIIe

3aTpyaHsaeTcs MpeacKa3aTh
CBOMCTBAa XUMUYECKOI'O 3JIEMEHTA
B 3aBUCHUMOCTH OT IIOJIOKECHUS B

MEePHOANYECKO TabauIe

L]

JlommyckaeT ommOKH B peAcKa3aHuu
CBOMCTB XMMHUYECKOTO 3JICMEHTA
MeTajlia / HeMeTaia B 3aBUCHMOCTH
OT TIOJIO’KEHUS B IEPUOAMUECKOM
TaOJImIIEe [ ]

IIpenckassiBaeT cBOMCTBA
XMUMHUYECKOTO 3JIEMEHTA B
3aBHCUMOCTH OT TOJIOXKEHUS B
NEepUOINIECcKOM Tabmuie

|_|




CymMmaTuBHOe onleHuBaHue 3a pa3aen 8.3B «Buabl xumuueckux cBsizeii»

8.1.4.1 O0bsicHATh 00Opa3oBaHHE KOBAJEHTHOM CBSI3U MEXKIY

Heab 00yuenus

ATOMAaMH1 Ha OCHOBC 3JICKTPOOTPULATCIIBHOCTU

8.1.4.2 OnuceiBaTh MEXaHU3M 00pa30BaHUs MOHHOM CBSI3U U

MMpEaACKa3bIBATh CBOMCTBA HOHHBIX COCIUHECHUN

8.1.4.3 O0OBACHATE 3aBUCUMOCTH CBOWCTB BEIIECTB OT THIIA

PEIIETKU

Kputepuii onenuBanus Obyuarowutics

Cocrapnser nuarpammsl JIpronca, 00pa3oBaHusT MOJIEKYJI C
KOBAJIEHTHOM CBSI3bIO

ComocTaBnsieT W CpaBHHMBAET JJICKTPOHHBIE (OPMYIIBI
COEIMHEHUI ¢ KOBAJEHTHOW HEMOJIIPHOM U KOBAJIEHTHOM
HIOJISIPHOM CBA3BIO

3anuceiBaeT cXxeMbl 00pa30BaHUS COCAMHEHMH C MOHHOM
CBSI3BIO

VYcraHaBiaMBaeT ~ COOTBETCTBUE — MeXAy  (opmyson
BELIECTBA U BUJIOM XUMHUYECKON CBSA3H

Omnpenensier 3aBUCHUMOCTb CBOMCTB BEILIECTB OT THIIA
KPUCTAJUIMYECKOU PELIETKU

YpoBeHb MBICIMTEIBHBIX 3HaHME U IOHUMaHue
HABBIKOB [Ipumenenue

Bpems BbInoJIHeHHs 20 MuHYT

3aganus

1. CBoiicTBa BEIIECTB 3aBUCST OT TUIA KPUCTAITUTMUECKON PEIIETKHU.
Hwuxe onncannl cBOMCTBA COETUHEHUHN.

CaBoiicTBa coeIMHEeHMIA.

TemmepaTypa miasiaenus coeaunenns 20°C, pacuapieHHOE BEIIECTBO HE
IIPOBOAMT IEKTPUUECKUI TOK

BJIEKTPUYECKUN TOK

Temmneparypa miasnerus 800°C, pacruiaBIeHHOE BEMIECTBO JIETKO MPOBOIUT

Temreparypa miasinenus 1500°C, paciuiaBieHHOE BEMIECTBO SBJISETCS ILIOXUM
MIPOBOJTHUKOM JIEKTPHUECKOTO TOKA

OnpeﬂennTe, KaKo€ M3 CBOMCTB SBJIICTCS HeeéepHbim NJI1 HOHHOTO COCAUHCHMNA.

A) Tonpko 1 u 2
B) Tompko2m 3

C) Tonbko 11u3
D) 1,2u3
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2. CocraBbTe nuarpaMmel JIptonca, «To4ek U KpecToB», 00pa30BaHUS MOJIEKYI
CIEAYIOIIUX COCAMHEHUM:
(a) 6pom Br;,

(b) 6pomoBogopon HBr

(c) HazoBute Mexanu3M oOpa3oBaHusi MOJIEKYJI B 3aaanu (a) u (b).

3. OOBsICHUTE, MOXHO JIM YTBEP)K/IaTh, UYTO KOBAJICHTHBIC CBSI3M B BelecTBax u3 3amanus 1 (a) u 1
(b) onunakoBble. J{aliTe apryMEeHTUPOBAaHHBIN OTBET.

4. OnpenenuTe TUI XUMHYECKOU CBSI3M B OKCHJI€ HATPUS U XJIOPUIE KU
Oxkcun HaTpust
XJopuaa Kajius

Hanwummre cxeMbl MPOLECCOB, B pe3yJIbTaTe KOTOPhIX 00pa3yroTcs:
(a) oxcua HaTPHSI U3 ATOMOB HATPHUS U KUCIIOPOAA.

(b) xnopu Kanus U3 aTOMOB KaJIAsL U XJIOpA.

5. YcTanoBuTe COOTBETCTBHE MCKIAY q)OpMYHOﬁ BCIICCTBA U BHAOM XHMHYECKOH CBSI3U B 3TOM
BCIICCTBC.

®opmyia BemectBa | Bua xumuuyeckoi cBs3u

A) C (rpadur) 1) KoBaneHTHas nossipHasi CBs3b

B) H,S 2) loHHas cBsi3b

C) CsCl 3) 'uranTckas HENoJsipHas KOBAJIEHTHAsI CTPYKTypa
D) Sg 4) KoBaneHTHast HEMOJIAPHAs CBS3b

OTtBer
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Kpurepuii Ne Hdeckpunrop bann
OlleHUBAHUS 3aMAHNS | Ogyuarouquiica
Ompenensier 1 onpeJessieT HEBEPHOE CBOMCTBO HOHHOTO 1
3aBUCHMOCTh CBOICTB COGIMHEHUS;
BEIIIECTB oT THIIA
KPUCTAJITNYECKON
peETKH
CocraBisieT quarpaMMel 2 cocTaBisieT nuarpammy Jlptonca, oOpa3oBaHus U3 1
JIptouca, oOpa3oBaHUs aTOMOB MOJIEKYJIbl Opoma (Br»);
MOJIEKYJ ¢ KOBaJICHTHOMN cocTaBisieT nuarpammy Jlptonca, oOpa3zoBaHus U3 1
CBSI3BIO aTOMOB MoJieKyJbl 6pomoBoaopoaa (HBr);
oTpeIeIsieT MEXaHU3M 00pa30BaHUs XUMHUYECKON 1
CBSI3U PACCMOTPEHHBIX MOJIEKYJI B 33J[aHUU (2) U
(b);
ConocTaBiseT u 3 JIeJIacT BBIBOJ, O BHJIaX KOBAJICHTHOH CBS3H; 1
chapHuBact Ma€T apryMEHTHUPOBAHHBINA OTBET OTHOCUTEIHHO 1
AIIEKTPOHHBIE (POPMYITBI i
. BeniecTna 1(a);
COEIMHEHUI ¢
KOBAJIEHTHOM JAET apryMEHTUPOBAHHBIM OTBET OTHOCUTEIIBHO 1
HETIOISPHON 1 Bemectsa 1(b);
KOBAJICHTHOM IOJIIPHOM
CBSI3bIO.
3anuchIBaeT CXEMBbI 4 OTpeAeseT THII XUMHUYECKON CBS3H OKCHIA 1
oOpazoBaHus HaTpUs;
COEIMHEHUI ¢ NOHHOMN oTpezensieT THII XUMHUYECKON CBS3H XJIOpUAa 1
CBSI3BIO. HaTpus;
3aMMChIBAET CXEMY Ipoliecca 00pa3oBaHUs 1
OKCHJIa HAaTpUS,
3aIUCBIBAET CXEMY Iporiecca 0Opa3oBaHUs 1
XJIOpUJA HATPHS,
YcranaBiauBaeT 5 COOTHOCUT KOBAJIEHTHYIO ITOJISIPHYIO CBSI3b C 1
COOTBETCTBUE MEXKTY (dhopmyIioi BelecTna;
dbopMyIIoii BemecTBa u COOTHOCHUT MOHHYIO CBSI3b C (POPMYJIOi BEIIECTBA; 1
BUJIOM XUMHYECKON COOTHOCHUT TMTaHTCKYIO HETIOJISIPHYIO 1
CBsI3H KOBAJICHTHYIO CTPYKTYpY ¢ (opMyIioii BelecTna;
COOTHOCHUT KOBAJICHTHYIO HEMOJISIPHYIO CBA3b C 1
(dhopmyroit BemiecTsa,
Bcero 6an10B 15
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PyOpuka naas npenocraBiennss HHGpopManuu poauTeJassM M0 HTOraM CYMMAaTHBHOI0 OLICHUBAHUS
3a pasgeJa 8.3 «Buabl XMuMHYECKHUX CBSA3ei»

DUO odyuaromerocs

Kpurepuii onennBanus

Huzkni

Cpenunuii

Bbicokuii

Ornpenensier 3aBUCUMOCTD
CBOICTB BEILIECTB OT TUIA
KPUCTAJUIMYECKOU PELIETKU.

3aTpyaHsieTcs Mpu
OIpeeICHUU 3aBUCUMOCTH
CBOMCTB BEII[ECTB OT TUIA
KPUCTAJUIMYECKON PEIIETKH.

Jlomyckaet ommoOKy npu
OIIPEEIICHUN CBOWCTB BELIECTB OT
THIA KPUCTAINYECKON PEIIETKH.

Ornpenenser 3aBUCUMOCTh
CBOICTBA BEILECTB OT TUIIA
KPUCTAJUIMYECKOU PELIETKU.

]

Cocrasisier JuarpamMmmbl
JIstonca, o0pa3zoBaHus
MOJIEKYJT €  KOBAJECHTHOU
CBSA3bIO.

3aTpyaHsAETCs COCTaBUTH
nuarpammsl JIsronca s
MOJIEKYJI C KOBaJIEHTHOM
CBSA3BIO.

| ]

|
JomnyckaeTr ommoOKku npu
COCTaBICHUH auarpammsl JIbtouca
MOJIEKYJIBI OpomMa/ 6GpomMoBoIOpO I/
[IPH ONPEEICHUN MEXaHU3Ma
00pa3oBaHUs XUMHYECKOU CBA3U ’—‘

Cocrasisier quarpammsl JIbrouca
MOJIEKYJI C KOBAJIEHTHOM CBS3bIO.

||

ComnocTaBisieT U CpaBHUBAET
AIIEKTPOHHBIE (POPMYIIBI
COCIMHEHHH ¢ KOBAJICHTHOU
HETIOJISIPHOM U KOBAJIEHTHOU
MOJISIPHOM CBSI3bIO.

3aTpyaHsETCS CPaBHUTD
AIIEKTPOHHBIE (POPMYIIBI
COCIMHEHMI ¢ KOBAJICHTHOU
HETOJIIPHOW U KOBAJIEHTHOU
MOJISIPHOM CBSI3bIO.

JomyckaeT ommoOKu B BBIBOJE O
BHJIaX KOBAJICHTHOU CBSI3H/ MIPU
(dbopMyIHUpOBKE OTBETA
OTHOCUTEJILHO BEIIECTB U3 3a/1aHUS

1(a)/ 1(b) ]

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

[ ]

3amnucrIBacT CXEMEI
0o0pa3oBaHUs COSAMHEHUI C
HOHHOH CBS3EIO.

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

[ ]

JomyckaeT omuOKku mpu
OIMPCACIICHUN TUIIA XUMHYECKOU
CBSI3W OKCHJIa HATpUsl/ XJIOpHIa
HaTpus/ B cxeme 00pa3oBaHUs

OKCHJIa HaTPHsl/ XJIOpH/JIa HATPHSL | |

Onpenenser TUN CBI3U U
3aMHUCHIBAET CXEMBI 00pa30BaHUS
COECUHEHUN C HOHHOU CBS3bIO.

| ]

YcraHaBimBaeT
COOTBETCTBUE MEXTY
dbopmyII0ii BemecTBa 1
BHIOM XUMHYECKOU CBA3U

3aTpynHAETCS yCTaHOBUTD
COOTBETCTBUE MEXIY (POpMyIIOif
BEIIIECTBA M BUIOM XHUMHUECKON

CBS3U. ’—‘

JlomyckaeT omuOKu mpu
YCTAHOBJICHUU COOTBETCTBUI MEXKITY
dhopmyJI0ii BemecTBa U BUIOM
XUMHYECKOM CBS3M. ]

YcTaHaBIMBaET COOTBETCTBHE
MeXTy (GOpMYJIIOi BEIIeCTBa U
BUIOM XUMHUYECKOW CBSI3H.

[

| S—)

| S—)




CymmaTuBHoOe onleHuBaHue 3a pasuet 8.3C «PacTBOpbI 1 pACTBOPUMOCTH)

Heab o0yuenus

Kpurepuii ouenuBanust

ypOBeHb MBICJIUTEJIbHBIX
HAaBbIKOB

Bpems BbINOJIHEHUA
3aganusn

1.

8.3.4.3 OObsIcHATH BIAMSHUE TEMIEPAaTypbl HA PacTBOPUMOCTD

BEIIIECTB
8.3.4.4 PaccunTthiBaTh pacTBOpUMOCTh BemecTtBa Ha 100 r BOJbI,
WCTIONb3YS TEXHUKY BbITIAPUBAHUS, CpaBHUBATH

MIOJIy4YE€HHBIE PE3YJIbTAThI CO CIIPAaBOYHBIMU JaHHBIMU

8.3.4.5 BpuucmaTh Maccy pacTBOPEHHOI'O BEIIECTBA 11O
HW3BECTHOM Macce pacTBOpa € ONPEACTIEHHONM MacCOBOU
JI0JIEN paCTBOPEHHOI'O BEILIECTBA

8.3.4.6 PaccuuthiBaTh MOJISIPHYIO KOHIICHTPAIMIO BEHIECTBA B
pacTBope

Obyuarowutics

® (OObsCHSET BIUSHUE TEMIIEpaTypbl Ha PACTBOPUMOCTh
TBEP/BIX, FA3000pa3HbIX U KHUJKUX BEIIECTB

® PaccuuThiBaeT pacTBOpUMOCTH BemecTBa Ha 100 T BozbI

* Bpluucnsger Maccy  paCTBOPEHHOTO — BEIIECTBA IO
U3BECTHOI Macce pacTBOpa C OMNpeAeNEHHOM MaccoBOU
JI0JIEN paCTBOPEHHOTO BEILIECTBA

® PaccuuThiBaeT MOJSIPHYIO KOHIIEHTpAllMIO BELIECTBa B
pactBope

3HaHue 1 MOHUMaHUE
[Ipumenenue

20 MUHYT

(a) OObsicHUTE BIUSHUE TEMIIEPATypbl HA PACTBOPUMOCTD TBEP/BIX BEILLIECTB B BOJIE.

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

(c) OOBsicHUTE BIMSHUE TEMIEPATypbl HA B3AUMHYIO PACTBOPUMOCTD JKUIKUX BEILECTB.

2. IlyTém Bemmapusanus gocyxa 200 r maceimennoro mpu 10°C pacTeopa xmopuga HaTpys
nojyueHo 52,6 r conu. Paccuuraiite pacTBOPMMOCTH Xjtopua HaTpust B Boje mpu 10 °C.
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3. Kakytro maccy conmu Heo0X0aumMo B3sITh miist ipurotosieHus 50 T 0,5 % - ro pacteopa.

4. PaccunraiiTe MOJSPHYIO KOHIEHTPAIUIO THAPOKCH 1A HATPUS B BOJHOM PacTBOPE, €CIIN B
JBYX JIUTpax ero cojepxxurcs 8,0 r BemiecTsa.
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Kpurepuii Ne Jeckpumnrop Bana

OLICHUBAHUS 3A0AHMS | Ogyyaiouquiics

OOmsicHseT BIIMSIHHE 1 O0BSICHAET BIMSHUE TEMIIEPATyphbl HA 1

TEMIIEpaTypbl Ha pacTBOPUMOCTB TBEPIBIX BEUIECTB B BOAE;

PacTBOPUMOCTh 0OBSCHSET BIUSIHNUE TEMIIEPATypPhl HA 1

TBEPBIX, T'a3000pa3HbIX pPacTBOPUMOCTB r'a30B B BOJE;

U JKUJKUX BEIIECTB. 00BSICHAET BIMSHUE TEMIIEPaTyphbl HA 1
B3aMMHYIO PACTBOPUMOCTbD JKUAKUX BEILECTB;

PacCUThIBACT 2 3anuchIBaeT popmyiy pacuéra 1

PacTBOPHMOCTb PacTBOPUMOCTH,

BemecTa Ha 100 T paccUUThIBAET Maccy BOABI, 1

BOJIBL. BBIUHCIISIET PACTBOPUMOCTD COJIH; 1

Brruncnser maccy 3 3anuceiBaeT GopMyiry pacuéra MacCoBOM 1

PacTBOPEHHOTO JI0JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE;

BELIECTBA 10 U3BECTHOU BBIUHCIISIET MACCY COJIH; 1

Macce pacTBopa ¢

ONpeIeIEHHON

MacCcOBOM J0JIen

PacTBOPEHHOTO

BEIIECTBA

PaccunteiBaer 4 3anuceiBaeT GopMyIy pacuéra MOJISIPHOU 1

MOJISIPHYIO KOHIIEHTPALINY;

KOHIIEHTPALIHIO BBIUHCIISET MOJISIPHYHO KOHLIEHTPALUIO. 1

BEIIECTBA B pacTBOpE

Bcero 0an10B 10
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Pyﬁpmca IJIA IPEeI0CTaABJICHUSA I/IH(l)OpMaIII/II/I POAUTEIAM IO UTOraM CYMMATHBHOI'0 OLICHUBAHUSA

3a paszzaea 8.3C «PacTBopbI 1 paCTBOPUMOCTH).

DUO odyuaromerocs

Kpurepuii onennBanus

Huzknit

Cpennnii

Bbicokui

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

3aTpyaHsieTcss 0ObSICHUTH
BJIMSIHAE TEMITEPaTyphl Ha
PacTBOPUMOCTD TBEPJIBIX,
ra3000pa3HbIX U KUIKHX
BEIIIECTB.

|

JlonmyckaeT ommOKy pu
OOBSICHEHUH BITHSIHUS
TeMIIepaTypbl Ha
pPacTBOPUMOCTH TBEPIBIX/
ra3000pa3HbBIX/ KUIKUX
BEIIIECTB

OOmscHsIET BIUSIHUE
TEMIIEpaTypbl Ha paCTBOPUMOCTD
TBEPJIBIX, ra3000pa3HbIX U
KHUJKUX BEIECTB.

|

PaccuutriBaeT
pacTBOPUMOCTDH BEIIECTBA
Ha 100 r BOZEL.

3arpyIHsAETCs paccyuTaTh
PacTBOPUMOCTbH BEIIECTBA

|

JlommyckaeT omurOKY Mpu 3aITUCH

dbopMyIibl pacuéra

PacTBOPUMOCTH/ pacueTe Macchl

BOI[BI/ BBIYHMCIICHHUHA
PaCTBOPUMOCTH COJIU

L]

PaccunrwiBaer PaCTBOPUMOCTD
BCIICCTBA

L]

Brruncnsier maccy
pPacTBOPEHHOTO BEIIECTBA
10 U3BECTHOM Macce
pacTBoOpa C ONPEIEIEHHOM
MAacCOBOH JOJIEN
pPacTBOPEHHOTO BEIIECTBA

3aTpyAHseTcsl BBIYMCIUTh Maccy
pPacTBOPEHHOIO BEILECTBA 110
M3BECTHOM Macce pacTBOpa ¢
onpenenEéHHON MacCOBOM JOJIEeH
PacTBOPEHHOI'0 BEIEeCTBa

|

JlommyckaeT omrOKY Mpu 3aITUCH

(dhopMyITBI pacyéTa MacCoBOU

J0JIN paCTBOpéHHOFO BCIICCTBA

B pacTBOpe/ MPHU BBIYUCICHUN

MacCChI B€IICCTBA

[

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

BCIICCTBA
||

PaccuuThiBaeT MoJIsSIpHYIO
KOHIICHTPALIUIO BEIIECTBa
B pacTBOpe

3aTpyaHSIETCA pacCUUTaTh
MOJIAPHYIO KOHIIEHTPALUIO
BELIECTBA B pacTBOpE

JlommyckaeT omrOKY MpH 3aITUCH

(dbopMyIIbI pacuéra MOJISIPHON
KOHIICHTPAIIUH/ BHIYACICHUT

MOJISIPHOM KOHLIEHTpaLUU

]

PaccuuTeiBaeT MoJIIpHYIO
KOHIICHTpAIMIO BCIICCTBA B
pacTBope

| EN—




3agaHus 10 CyMMAaTHBHOMY OLICHHMBAHMIO 32 4 YeTBepTh

CyMMaTI/IBHOC OLlCHUBAaHHUE 3a pa3jie/i

8.4A «OcHOBHbBIE KJIACCHI HEOPraHNIE€CKUX coequHeHui. I'eHeTHUYeCcKAasl CBA3bY

Heab 00yuenus

Kpurepuii oueHnBanus

YPOBCHL MBICJIHUTECJIBbHBIX
HaBbIKOB

Bpemsi BbInmosiHeHUs

Saganus.

83.49 3Hath M MNOHMMATh KJIACCHU(PHUKALMIO, CBOWCTBA
OCHOBAaHMH U COCTaBIATh YPABHEHUS pPEAKLUU
XapaKTepU3yIOIINE NX XUMUYECKHE CBONCTBA

8.3.4.10 3marp pasnuuHbIE METOABI IOJYYEHUS COJIEH U
COCTaBJISITh COOTBETCTBYIOLME YPAaBHEHUS peakluii

8.3.4.11 3HaTh ¥ MOHUMATh KJaccu(UKaIUIO, CBOWCTBA COJIEH
u COCTaBJIATh ypaBHEHUS peaxiuii
XapaKTEepU3YIOIINE UX XUMUYECKHE CBOMCTBA

8.3.4.12 lccnemoBarb  IE€HETHYECKYIO  CBSI3b  MEKIY
OCHOBHBIMHM KJIACCaMU HEOPTaHUYECKUX COETUHEHUN

Obyuarowutics

* 3anuchiBaeT JBa METOJAA IOJIyYEHUS PACTBOPUMBIX U
HEpPaCTBOPUMBIX COJIEM M COCTaBIII€T YpaBHEHUs
peaKIuii.

e Knaccupunmpyer coim no CocTaBy.

¢ (CocraBisieT ypaBHEHHUS BO3MOXKHBIX PEAKUUH, 3HAs
XUMHYECKHE CBOMCTBA COJIEH.

® 3anMchIBACT YPaBHEHHs  XMMHMUYECKUX  pEaKIui,
ITOKa3bIBasi CBSI3b MEXKY COJIIMM M HEPaCTBOPUMBIMHU
OCHOBAHHUSMH.

e Kraccupunupyer OCHOBaHUS IO PACTBOPUMOCTU B
BOJIE, 3aIIMCHIBAET YPABHEHNUS XMMHUECKHUX PEaKIIUN

3HaHue ¥ ITIOHUMaHUE
[Ipumenenue

20 MUHYT

1. 3anummuTe 1o JBa crocoda NoIy4YeHUs: paCTBOPUMBIX U HEPACTBOPUMBIX COJIEH, U COCTaBbTE
COOTBETCTBYIOIINE YPABHEHUS PEAKIIH.

(a) Crioco0 1

Croco0 2

(b) Croco6 1

Crroco06 2
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2. Nansl xumuyeckue popmyis corneit: Mg(OH)Cl, NaNOs, KHSO..
Bnumure Gpopmyiiel conieit B COOTBETCTBYIOMINE Tpadbl TAOJIULIBI.

Comn
Cpennue Kucineie OCHOBHBIE

3. 3anumuTe ypaBHEHUS] BO3MOKHBIX PEaKIIHA.
(a) Zn + CuCl, —

(b) Ag + ZnCl, —

(c) SO; + NaCl —

(d) KOH + CuSO4 —

(e) Al + Cl, —

(f) Zn (OH), + CuCl, —

4. Hanumure ypaBHEHHMs] XUMUYECKHX PEAKLMM, C MOMOILBIO KOTOPHIX MOYKHO OCYLIECTBHUTb
CJICYIONIHE TTPEBPAILICHHS:
xnopuy xkenesa (II) — ruapoxcun xenesa (II) — oxcup xenesa (II)— cynbdar xenesa (1)

5(a) I3 nepeuHs BELIECTB BBINULINTE PACTBOPUMBIE U HEPACTBOPHUMBIE B BOJIE OCHOBAHUS:
HNO:s, Ba(OH),, CaO, NaOH, Cu(OH),, H,O, NaHCO3, Zn(OH),, KOH, Al(OH);

PaCTBopI/IMBIe B BOJI€ OCHOBaHHA HepaCTBOpI/IMBIC B BOJC OCHOBAHUA

(b) 3anumuTe ypaBHEHHE PEAKIIUU HEUTpAIU3AIUH AJI JTI0O00TO U3 PACTBOPUMBIX OCHOBaHUI
(B 3amanuu 5(a))

(¢) 3anuuIuTe ypaBHCHHE PEAKIIUU Pa3JIOKEHHUS IS JTF000T0 U3 HEPACTBOPUMBIX OCHOBAHHIMA
(B 3amanuu 5(a))
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Kpurepuii Ne Heckpunrop baan
OUECHUBAHUS Odyuarowuiics
3anuceIBaeT JiBa 1 3alMCHIBAET TEPBBI  CIOCOO  IMOMyYCHHS 1
METOAAa IOJIyYEHUS pPacTBOPUMOM COJIH;
PacTBOPUMBIX u 3alMCHIBAET BTOPOW  CMOCOO  MOMYyYCHHS 1
HEPACTBOPUMBIX pacTBOPUMOI COJIH;
COJIEl M COCTaBJISIET 3alMChIBAET TEPBBI  CIOCOO  MONY4YECHHS 1
YpaBHEHUS PEAKIUil. HEPacTBOPUMOM COJIH;
3alUCBIBAET BTOPOM  CIOCOO  IMOJTydeHUS 1
HEpPacTBOPUMOM COJIH;
Knaccudunmpyer 2 BEIMIMCHIBACT (DOPMYJIBI PACTBOPUMBIX COJICH; 1
COJIX TI0 COCTABY. BBINHICHIBAET (POPMYJIBI HEPACTBOPUMBIX 1
COJICH;
CocraBnsier 3 COCTaBJISIET YpaBHEHHE peakiuu (a); 1
YPaBHCHHA COCTaBJISIET ypaBHeHHE peakiuu (d); 1
BO3MO>KHBIX
peakiuii, 3Has COCTAaBJISIET YPAaBHEHHE pEaKIINH (€); 1
XUMHUYECKHE
CBOICTBA COJIEN
3anuceiBaeT 4 3aMKUCBIBAET YPAaBHEHUE XUMHUYECKON 1
ypaBHEHHS peakiuu: xmopu xenesa (II) — rugpokcun
XUMHYECKUX xenesa (I1);
PCaKIH, TIoKasbIBasd 3aMKUChIBACT YpaBHEHUE XUMUUECKON 1
CBSI3b MEXIY peaKIHI:
COMAMHI 1 ruapokcu xenesa (I1) — oxcun xenesa (11)
HEPacTBOPUMBIMU
OCHOBALHSIMEL 3aMUChIBACT YPAaBHEHHE XUMHUYECKON 1
peaxiuu:
okcup xkenesa (II)— cynbdar xenesa (1),
Knaccudunupyer 5 KJIacCU(PUITUPYET OCHOBAHUS Ha 1
OCHOBaHUS 1O PacTBOPHUMBIC U HEPACTBOPUMBIC;
pPacTBOPUMOCTH B 3aMKUChIBACT YPAaBHEHUE PEAKIIUU 1
BO/IE, 3alIUCHIBAET HEWUTpalHu3aluu JUisl paCTBOPUMOTO
ypaBHEHHUS OCHOBAHUS,
XUMHYECKUX 3aMUCHIBACT YPAaBHEHUE PEAKIIMH PA3TIOKEHUS 1
peaxiuii JUUISl HEPACTBOPUMOT'O OCHOBAHHUSI.
Bcero 0an10B 15
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PyOpuka s npenocraBiaennst HHGopManuu poauTeassM 0 HTOraM CyMMATHBHOI0 OLICHUBAHUSA
3a pasaes 8.4 «OCHOBHBIE KJIACChl HEOPraHNYECKUX coeuHeHuil. 'eHeTHYecKas CBA3bY»

®UO odyuaromerocs

Kpurepuii ouenuBanus

Huzkni

Cpennmii

Bbicoxkuit

3amuceIBacT ABa METOIA
MOJIy4YCHUA paCTBOPHUMBIX U
HEpPaCTBOPUMBIX COJIEH U
COCTaBIIAET yPaBHEHUS
peaKkiIuit

3aTpyIHSAETCS 3amucarh JBa
METO/A IOTYYEHUs
PacTBOPUMBIX U
HEPacTBOPUMBIX COJIEH, U
COCTaBIISIET YPaBHCHUS
peakuui

JlomyckaeT omuOKku mpu
3aIlMCH MIEPBOTO /BTOPOTO
croco0a MoTyYeHUS
pacTBOpUMOM cou/
MepBOTO / BTOPOTO crocobda
IIOJIyYEHUSI HEPACTBOPUMOU

comnu ’—‘

3amuceIBacT IBa METOaA
HOJIy‘IeHI/IH paCTBopI/IMLIX 158
HEpPAaCTBOPUMBIX COJIEH U
COCTABJISIET YPAaBHEHHUSI PEAKIUH.

| ]

Knaccudumupyer conu o
COCTaBy.

3arpyaHsaercs
KJIACCU(HUIIMPOBATH COJH TIO

COCTaBy. ’—‘

JomyckaeT ook B
KJ1accu(uKanuu coyeu mo
COCTaBYy.

| ]

Knaccudunupyer conu mmo
COCTaBYy.

||

CocraBiisieT ypaBHEHUs
BO3MOJKHBIX PEaKIUi, 3Has
XMMHUYECKHUE CBOMCTBA COJIEH

3aTpyaHsAETCs COCTaBUTh
ypaBHEHUSI BO3MOKHBIX
peakiuit

| ]

Jlomyckaer omumbOku npu
COCTaBJICHUH YpaBHEHUS

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

]

CocraBnser ypaBHEHUS
BO3MOXHBIX PEAKLIHI COJIEH

[ ]

3anuchIBaeT ypaBHEHMUS
XUMUYECKHUX PEAKLIUH,
[IOKa3bIBasi CBA3b MEXKIY
COJISIMH M HEPACTBOPUMBIMU

3any,I[HHeTCH COCTaBUThb
YPaBHCHHUA XUMHUYICCKUX
peaKHHﬁ, IMIOKa3bIBas CBA3b
MCXKAY COJIAMHU U

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

3anuchIBaeT ypaBHEHUS
XUMHYECKUX PEAKIUH,
IOKa3bIBasi CBSI3b MEXKIY
COJISIMU U HEPACTBOPUMBIMU

3alMCBIBACT YPaBHEHUS
XVUMHUYECKHUX PEaKIUN

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

[

IIPY 3alMCH YPaBHEHUS
peaxiuu asi pacTBOPUMOro /
HEPAaCTBOPUMOI'0 OCHOBAHUS

]

OCHOBAaHUSAMHU HEPACTBOPUMBIMU OCHOBaHUSIMU
OCHOBaHUSAMHU

Knaccudumnupyer ocHoBanust | 3aTpynHseTCs JlommyckaeT ommoKu mpu Knaccudumupyer ocHOBaHUS

M0 PaCTBOPUMOCTH B BOJIE, KJIaccu(uIpoBaTh KJ1acCU(pUKAIMU OCHOBaHUI / 0 PaCTBOPUMOCTH B BOJIE,

3aIMCBIBACT YPAaBHECHHUS
XMMHYECKHUX PEaKIHH

I

| E—




CyMmaTHBHOE OLleHUBaHUe 3a pa3jeda 8.4B «¥Yriepoa u ero coeiMmHeHNs»

Hean o0yuennst

Kpurepuii oueHuBanust

YPOBeHb MBICJIUTECJIbHBIX
HaBbIKOB

BpeMﬂ BbBINIOJIHCHU A

Saganus

8.4.3.2 OnuceiBaTh pacpoOCTpPaHEHHE YIJIEPOAa B €T0 COSTUHEHUN B

pupoJie

8.4.3.4 ccnenoBath 001acT IPUMEHEHHUS aJNIOTPOIHBIX

BUJIOM3MEHEHUI yriepoaa

8.4.3.5 UccnenoBath ¢pu3nueckue 1 XUMHYECKUE CBOMCTBA yTiepoaa
8.4.3.8 CocTaBiiaTh 1 00BACHATH KPYTOBOPOT yTIEpoaa B IPUPOIE

Obyuarowutics

OnuceiBaeT 3Ha4YeHWE yriepojga M €ro COEeIWHEHUH B
IIPUPOJIE.

[IpenckaspiBaeT  o0nacT  NPUMEHEHUS  AJUIOTPOIHBIX
BUJIOM3MEHEHUH yIiIepoa.

CocraBnsier  cOalaHCUPOBAHHbIE  YpPaBHEHHUS  PEaKIMM
B3aUMOJICHCTBUSL  yIJiepojila € dJeMeHTaMu (IPOCTHIMU
BEIIECTBAMH) U COEIUHEHUSIMH.

OOBscHSET W3MEHEHHE COJAEP)KAaHUS YIJEKUCIOro Tras3a B
NpUPOJIE, IPUMEHSISI 3HAHUS O KPYTOBOPOTE YIIepoaa

3HaHue ¥ TIOHUMaHue
IIpumenenue

20 MuHYT

1(a) Cpeau )XKM3HEHHO BAKHBIX XMMHUYECKUX 3JEMEHTOB — YTIEPOJ OAUH W3 BaXKHEHIIUX: KU3Hb HA
Hallel TUTaHeTe MOCTPOCHA Ha yIiIepoJHOM ocHOBE. OOBICHUTE MTOYEMY.

(b) Ilpu HarpeBaHuM yriisi B OTCYTCTBHU BO3/yXa 00pa3yeTcst KOKC M yroJibHBIN Ta3. KoKc comepkut
96,3 — 98,1% uucroro yriepoaa.
3anuinuTe OAHO MPUMEHEHHE KOKCa B IPOMBIILICHHOCTH.

2(a) AIOTPONIHBIMU BUJIOM3MEHEHUSIMU YIJIEpPOa SIBJISIFOTCS ajiMa3 U rpadur.
OOmbsicHuTe, MOUeMy Ipa(uT SABISIETCS XOPOLIEH CMa3KOM, MCIONIb3YyHTE 3HAHUS O CTPYKTYpe

ayMasa u rpagura.

(b) O6bsicHuTE, MOYEMyY aliMa3 SIBJISETCS TBEPABIM BEIIECTBOM.
3anuimTe 0JHO MPUMEHEHHE ajiMa3a, OCHOBAHHOE Ha €ro

TBEPIOCTH.
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3. CocraBbTe YpaBHCHUA peaKuHﬁ B3aUMOACHCTBUSI yriaepoaa € 3JICMCHTaAMHA (HpOCTHMI/I BCH_ICCTBaMI/I)
U COCAUHCHUAMMU.

(a) yraepon + kuciopos B Hegoctatke (O»)
+ —

(b) yrnepon + xkucnopos B u30biTke (O,)
+ —

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

4. Ha nuarpamme moka3aHa 4acTh YIJIEPOJHOTO IMKJA, TN MPEICTaBICHBI HEKOTOPBIC MPOIECCHI,
KOTOPBIE OTPEACIISIOT MPOIIEHTHOE COJIEPKaHKEe YIIIEKHCIIOro Ta3a B aTMocdepe.

Ouvokcug yrnepopa B atmocdepe

FopeHue ObixaHue

/
doTocuHTeE3

(a) OOBsICHUTE TEPMUH «IBIXaHUE» U KaK STOT MPOLIECC YBEIUYMBACT MPOLICHTHOE COACPIKAHNE
JMOKcHIa yriepoia B atMocdepe.

(b) B 1960 rony nons muokcunaa yriaeponaa B atmochepe cocrasisuia 0,032%, a B 2018 rox — 0,041%.
OOBsiCHUTE IPUYHHY YBEIMYCHUS JIOJIU TMOKCHIIA YTIIEpOoa.
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Kpurepuii ouenuBanus Ne Jeckpunrop Bann
3aaHuA Oobyuarowuiica

OnuceIBaeT 3HAYCHUE 1 OOBSCHSIET, NMOYEMY JKHM3Hb Ha IUIAHETE 1

yIJiepo/ia U €ro COeIWHEHUMN MOCTPOEHA Ha YTJIIEPOTHON OCHOBE;

B MPUPOJIE.

MPUBOJIUT MNPUMEP OIHOTO MPUMEHEHUS 1
KOKCa B IIPOMBIILJIEHHOCTH;

[Ipencka3biBaeT obmacTtu 2 0oOBsICHSET TpUMEHEHWe Tpaduta B 1

MPUMEHEHUSI  AJUIOTPOIHBIX KauyeCTBE CMa3KHU,

BUJIOM3MCHCHHH yIIIepoJa. 00OBSICHIET TBEPIOCTH ayMasa 1
IIPOYHOCTBIO CBSA3EH B KPUCTAJNIMYECKOU
penieTke THTaHTCKOMN KOBaJICHTHOM
CTPYKTYpPHBI aJIMa3a;
3alMChIBAET TNPUMEHEHHUE anMasza Ul 1
pE3KH CcTeKJ1a/ IPOU3BOJICTBA CBEPIT,

CocraBisier 3 COCTaBJISIET YpaBHEHHUE peaKLUu TOPEHUs 1

cOaTaHCUPOBaHHBIC yIJjiepo/ia B HEJIOCTaTKE KUCIOPOa;

YpPaBHEHUS peaKLUid

B3aMMOJICHCTBHS YITIEPOLa C COCTABJISIET YPABHEHHE PEAKIIUU TOPEHUS 1

3lIeMeHTaMH (IIPOCTBIMH yriiepojia B U30bITKE KUCIOPO/Ia;

BEILIECTBAMH) U

COCTMHEHHSMIL. COCTAaBJISIET YPABHEHHE PEAKIINU MEX]TY 1
yraepoaoM u okcugom meau (II),

JIOKa3bIBasi BOCCTAHOBUTEIIBHBIC CBOMCTBA
yIaepoaa;

OO0BsCHAET U3MEHEHNE 4 OOBSCHSICT TEPMUH «IBIXaHHE); 1

COACPIKAHUA YITICKUCIIOTO 0OBSICHSIET BINSHUE npoluecca AbIXaHu: 1

rasa B IIpUupoAeC, MIPpUMCHSIA Ha YBEJIMYCHHUE MMPOLIEHTHOTO COACPKaHUS

3HAHMS O KPyroBOPOTE JIMOKCHJIa yriiepoia B aTMochepe;

yriaepoaa aéT 00BsICHEHNE IPUYNHBI YBEIIMYCHUS 1
JIONIU TUOKCHUIA yriiepoaa B atMocdepe.

Bcero 0aa10B 11
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PyOpuka s npenocraBiaennst HHGopManuu poauTeassM 0 HTOraM CyMMATHBHOI0 OLICHUBAHUSA
3a pasges 8.4B «Yriiepoa v ero coeuHeHusD»)

DUO odyuaromerocs

Kpurepuii onennBanus

Huzknii

Cpennuii

Broicokuii

OnuceIBacT 3Ha4YEHUE
yIJIepoJia v €ro
COEMHEHHI B IPUPOJIE.

3aTpyaHseTCs ONMUcaTh
3Ha4Y€HHE YIIIEPOJA U €r0
COEMHEHHI B IPUPOJIE.

|

JlornyckaeT ouiOKY MpyU ONMUCAaHUU
3Ha4YeHHUs YIiieposa U ero

OnuceiBaeT 3HaYEHHE YTIEpOaa U
€ro COeJMHEHUI B IPUPOJIE.

[IpenckaspiBaeT obmacTH

3arpyaHsieTcsl npeacka3aTh

COEMHEHHI B IIPUPOJIE.
JlomyckaeT OomMOKY B MpeCKa3aHuu

HpCI[CKa?)I)IBaeT obnactu

[IPUMEHEHHUS 00JIaCTH MIPUMEHEHHS 00JIaCTH MPUMEHEHHS aJTTOTPOITHBIX [IPUMEHEHUS AJTIOTPOIIHBIX
AJUTOTPOITHBIX AJUTOTPOITHBIX BHJIOM3MEHEHHI | BHIOW3MEHEHUIl yriiepoaa / Kokca / BUJION3MEHEHUIl yriiepoia.
BUIOM3MEHEHUI yriepoa. rpaduTta / anMasa.

yriepona. D D D
Cocrasmsiet 3aTpyAHSETCS COCTaBUTh Jlomyckaet OMmMOKU B COCTAaBICHHU CocraBisieT cOalaHCUPOBAHHBIE
cOaraHCUpPOBaHHBIE cOaaHCUPOBAaHHBIE YPABHEHUS | YpaBHEHMs peaKlUU TOPEHUS YPaBHEHUs PEaKLUi

ypaBHEHUS peaKIuii peakIuii B3auMoIeiCTBHS yIIIepojia B HEIOCTATKE KUCIOpoa/ B3aMMO/ICUCTBUS yTIIIepo/ia C
B3aMMO/ICHCTBUS yIIIepoza ¢ dJIeMEeHTaMU B M30BITKE KHCIOpOa/ 3IIEMEHTaMH (IIPOCTHIMHU

yriepoja ¢ 3IeMeHTaMu
(IpOCTHIMU BEIIECTBAMM)
U COEIMHEHUSIMU.

(TIpOCTHIMH BEIIECTBAMU) U
COCIIMHCHUSIMU.

| ]

MCXKAY YyIiIepoaoM U OKCHUAOM MCIH

BeH_IeCTBaMI/I) Hn COCIMHCHUAMMU.

OOBscHIET U3MEHEHNE
COJICPKaHUs YTIICKUCIIOTO
rasa B IIpUpPOJIE,
MIPUMEHSISI 3HAHUS O
KpyTrOBOPOTE yriepoaa

3arpynHsercsi OObSICHUTH
U3MEHEHUE COACPKAHUA

YTJIEKUCIIOTO ra3a B MPUPOJIE,

IIPUMEHSS 3HAHUSA O
KpyTroBOpOTE yriepoaa

D

Il
JlonmyckaeT OmuOKy npu
OO0BSICHEHNH TEPMUHA «IbIXaHHUE» /
BIIUSTHUS TIpOIIeCcca bIXaHUS Ha
YBEIMYCHUE MTPOIIEHTHOTO
CoJIepKaHusl AUOKCHUIA YTIIepoa B
atMocdepe/ IPUUHUHBI YBEITHYCHUS
JIOJIU TUOKCHUA YTIepoa B
atMocdepe ’—‘

]
OOBbscHSIET U3MEHEHNE
COJICPKaHUs YIIICKUCIIOTO T'a3a B
MPHUPOJIe, IPUMEHSIS 3HAHUS O
KpyroBOpOTE yTiepojaa




CymMmaTuBHOe oleHuBaHue 3a pa3aes 8.4C «Boaa»

Lean o0y4enus 8.4.2.6 O6bsacHATE NIMPOKOE PaCIPOCTPaHEHHE, YHUKATBHBIE CBOHCTBA BOJIBI U €€
3HAYCHUC JIS )KU3HHU

8.4.2.7 O6mbsacHATE KPYroBOPOT BO/BI B IPHPO/IE
8.4.2.9 OnpenensiTh «KECTKOCTH» BOABI U OOBSICHATH CIIOCOOHI €€ yCTpaHeHUs

Kpurepnii onenuBanus Ob6yuarowutics
®  OOBACHSIET 3HAYEHHUE BOIBI IS KA3ZHU
® [IpenckasblBaeT yHUKaJIbHbIE CBOMCTBA BOABI

Pucyer cxemy KpyroBopoTa BOJbI B IIPUPOJIE U OOBSCHSET e
OObsicHsieT NpUYMHY OOpa30BaHWA HAKHIM M CIOCOOBI €€ yCTpaHeHUs

YPpoBeHb MBICJUTEIBHBIX 3HaHue u nonumanue Ilpumenenne
HABBIKOB

Bpemst BbInoJiHeHUsI 20 MUHYT

3ananus

1.

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

(b) Jlnst HOpMasibHOM PabOThI CTHPATIBLHON MAIIMHBI B pEKJIaMax PEKOMEHAYIOT HCIIOIb30BaTh
cpenctso Calgon.
[Ipennonoxxure XMuMUYECKUI COCTAaB JAaHHOTO CPECTBA.

(C) Kak B AOMAITHUX YCIIOBUAX MOKHO YCTPAHUTDH HAKUIIb B YaliHUKE WIIH YTIOFC?
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Kpurepuii ouennBanus Ne Hdeckpunrop bann
Ooyuarowuiica
OOmsicHsIET 3HAUEHUE BOJbI 1 OOBsICHAET 3HAYCHHE BOJBI JJIS 2 (no 1 6amny 3a
JUISL AKU3HU. YKU3HU (€T 1Ba KOMMEHTapHUsl); KaX/IbIi
KOMMEHTaPHIA)
[IpenckasbiBaer 2 CpaBHUBAET 00BEMBI BOJBI U 3 (o 1 6amry 3a
YHHUKAJIbHBIE CBOMCTBA BOJIBI JKeJesa Mpu TUIaBICHUH U Ka)KbIH TPABUIIbHBIH
3aTBEpACBAHUM; OTBET)
3aIUCHIBACT TUIOTHOCTH BOJBI U 2 (mo 1 6amry 3a
Mpe/ICKa3bIBaeT U3MEHEHNE KaKIIbI TTPABUIIbHBIH
IUIOTHOCTHU BOJIBI IPU HU3KHUX U OTBET).
BBICOKHX TeMIlepaTypax;
3aMMCHIBAET BBICOKYIO YJIEIBbHYIO 1
TEILIOEMKOCTD;
OOBSCHSIET BIUSIHUE BBICOKOM 2 (mo 1 6ammy 3a
YIEIbHON TEIIIOEMKOCTH BOJIbI KaXXbIil PaBUIIbHBIN
Ha KJIMMat 3eMJIu; OTBET)
Pucyer cxemy kpyrosopora 3 PHUCYET CXeMy KPYroBOpOTa BOJIbI 1
BOZBI B IPUPOJIE U B IIPUPOJIE;
00BACHSET €€ MHOJANKUCHIBACT OCHOBHBIC YaCTU 1
CXEMBI;
OOmsicHseT IIPUYUHY 4 OOBSCHSICT MPUIUHY 1
0o0pa3oBaHUSl  HAKUIKA | 00pa3oBaHUs HAKUIIU B
CIOCOOBI €€ yCTpaHeHUs CTUPAJIHLHON MaIINHE;
npeiaraeT XuUMUYECKUI COCTAB 1
cpeactBa Calgon;
npeJuiaraeT crnoco0 ynaneHus 1
HAKUIH ¢ YallHUKa/ yTIOTa.
Bcero 6a1108 15
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PyOpuxa nas npegocraBiaenusi ”HGOPpManuM poanTeIsIM M0 UTOraM CyMMATHUBHOI0 olleHMBaHu4 3a pasjaen 8.4C «Boaa»

®UO odyuaromerocst

Kpurepuii onennBanns

Huzkni

Cpenunuii

Broicokuii

OOBACHAET 3HAUECHHE
BOJBI 1S )KU3HU.

3arpynHseTcss OOBSICHUTH
3HAYEHUE BOJIBI JIJIS )KU3HHU.

| ]

JlomyckaeT ommnOKH Npu 0ObSICHEHUH
3HA4YEHUs BOJBI AJIS )KU3HU.

H

OOBICHSET 3HAUEHUE BOJIBI

JJIA J)KU3HU. ’—‘

[IpenckaspiBaeT
YHUKAJIBHBIE CBOMCTBA
BOJIBI

3aTpyaHseTCs NpecKa3aTh
YHHUKAJIBHBIC CBOMCTBA BOAbI

L]

JlomyckaeT OommOKY MPU CPaBHEHUHT
00BEMOB BOJIBI U JKeJie3a MIPH TIaBJICHUN
W 3aTBEPJICBaHUK/ 3aIUCH TIFIOTHOCTH
BOJIbI U MPEACKAa3aHUU U3MEHECHUS
MJIOTHOCTH BOJIBI TIPH HU3KUX M BBICOKHX
TemIeparypax/ onpeaeIeHun
TETTIOEMKOCTH BOBI/ TIPU O0BSICHEHUH
BJIMSIHUS BBICOKOM yJIEJIBHOM
TEMI0EMKOCTH BOJbI HA KIIUMAaT 36MJ‘II/I’—‘

[Ipencka3piBaeT yHUKaAIbHBIE
CBOIICTBA BOJbI

[

Pucyer cxemy
KpyroBOpOTa BOALI B
OpUpPOAE U OOBICHSACT
ec

Bany,I[HHeTCH HApHUCOBaTh CXEMY

KpYroBOpPOTAa BOABI B IPUPOJIC U
00BSACHUTH €€

|

Jlomyckaet OIMOKH B pUCYHKE
KPYroBOpOTa BOJIbI B IPUPOIE/ TIPH
0OBSICHEHUH CXEMBI
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Pucyer cxemy kpyrosopora
BOJIbI B IIPUPOAE U
00BsCcHSET €

|

OObsCHAET  NPUYURHY
00pa3oBaHUsl HAKUNH U
CHocoObl €€ yCTpaHEeHUs

3arpyaHsercs
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00BSICHUTH
NPUYKHY 00pa30BaHUs HAKUIH H

JlonyckaeT OommOKy pU 00bICHEHUN
NPUYMHBI 00pa30BaHMs HAKHITU B
CTHpaJIbHOW MaImuHe/ MPOrHO3UPOBAHUN
XMMHUYECKOTo cocraBa cpezactsa Calgon/
oIpesiesIeHUH croco0a y1aieHusl HaKUIH

Cc yaifHuKa/ yTIora [ ]

OObsicHsieT IPUIUHY
oOpa3oBaHUsl ~ HAKUNU |
CTIOCOOBI €€ YCTpaHEeHUS
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