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YTBEPXJIEHO

ITocTanoBneHue
MunncrepcTBa 00pazoBaHUs
Pecniyonuku Benapych
28.07.2023 Ne 213

YuyeOHasi nporpaMma 1no y4eOHOMY MpeaMeTy
«XuMHD)
s VII-IX kiaaccoB yupexaennii oopazoBanmusi,
peaaun3yrimnx o0pa3oBarejibHble MPOrPaMMbI 00111er0 CPpeaHero 00pa3oBaHus
C PYCCKHM SI3bIKOM 00y4eHHs U BOCIIMTAHUS

I'JIABA 1
OBIIME ITOJIOKEHUA

1. Hactosmas y4yeOHas mporpamma 1o ydyeOHOMY mpenmMeTry «Xumush» (nanee — yuyeOHas
IporpaMMa) MpeaHa3HaueHa Mjs u3ydeHus ydeOHoro npeamera «Xumusp» B VII-IX knaccax
yupexJIeHuil 00pa3oBaHUs, PeaTu3yIoNINX 00pa3oBaTelbHbIE MPOrPaMMbI OOLIETO CPEeIHEro
o0Opa3oBaHUsl.

2. Hacrosmass y4eOHas mporpamma paccuutaHa Ha 35 wacoB (1 dac B Hemenwo)
B VII knacce; 70 wacoB (2 waca B Hegemo) B VIII kmacce; 68 wacoB (2 yaca B HEAECIIO)
B IX knacce. PezepBHoe Bpemsi — 1 yac B VII knacce, 2 yaca B VIII u IX knaccax.
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3. Llenn uzyuenus yueOHoro npeamera «Xumusi» B VII-IX kmaccax:

(opMHpOBaHNE CUCTEMHBIX XMMUYECKUX 3HAHUH, CO3JIAI0IINX OCHOBY Ul HEIPEPHIBHOIO
o0pa3oBaHMs U caMO0OPa30BaHUs HA OCIEAYIONUX dTarax o0yueHus;

(GopMHpOBaHHE TNPEAMETHBIX KOMIETEHIMH C y4eToM CHequ(pUKM XUMHH  Kak
(yHIaMEeHTAIbHOM €CTEeCTBEHHON HAYKH;

(GopMHpOBaHHE COLMAIBHO 3HAYMMBIX LEHHOCTHBIX OpPHUEHTALMH, BKIHOYAIOLIUX
OOIIEKYJIbTYpHOE U JUYHOCTHOE PA3BUTHE YYAIUXCS, OCO3HAHUE ILIEHHOCTH I0Jy4aeMOro
XMMHUYECKOTO  00pa30BaHUs, YYBCTBA OTBETCTBEHHOCTH M MATPUOTU3MA, COLMAIBHYIO
MOOMJIBHOCTb ¥ CIIOCOOHOCTD AN TUPOBATHCS B PA3HBIX )KU3HEHHBIX CUTYaLUSX.

4. 3amaum yuebHoro npeameta « Xumus» B VII-IX knaccax:

YCBOCHHME YYaIllUMHCA SI3bIKA XHMMUH, NE€PBOHAYAIBHBIX 3HAHHUU O COCTAaBE, CTPOCHHH,
CBOMCTBAx BEIIECTB M 3aKOHOMEPHOCTAX MX MPEBPALICHUN; BaXXHEHIINX XUMUYECKHUX 3aKOHOB
Y 3aKOHOMEPHOCTEH JIsl MOHUMaHUs U OOBSICHEHHsI CBOIMCTB BEIIECTB M XUMHUYECKUX SIBJICHUH;

OBJIQJICHUE yMEHUSMHM IIPOBOJWUTH XMMHYECKHH OKCIEPUMEHT W aHAJIM3UPOBATH
MIOJIlyYCHHbIE pe3yJbTaThl HAONIOJCHHUH; OCYIIECTBIATh pPACYEThl HAa OCHOBE XUMHUYECKUX
(hopMyJI BEIIECTB U XUMUYECKUX YPaBHEHHUIA;

pa3BUTHE MO3HABATENbHBIX MHTEPECOB, MHTEIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH,
9KOJIOTMYECKON KYJbTYpbl, MOTHBALlUM H3YyYE€HUS XMMHMHU KaK OJHOM M3 (PyHIaMEHTaJIbHBIX
€CTECTBEHHBIX HAYK;

IPUMEHEHHUE TOJY4YEHHbIX 3HAaHUM B LENAX oOpa3oBaHMs U caMO0Opa3oBaHUS,
puoOpeTeHue ombITa 0E30MacHOr0 MCIOJIb30BAaHUS BELIECTB M MAaTEPHUATIOB B MOBCEAHEBHOM
NeSTENIbHOCTH, 00ecIiedeHNe KyIbTypbl 3J0POBOT0 00pa3a KHU3HU.

5. Pexomenayemble GOpMBI U METOABI O0OYUYEHHUSI U BOCIIUTAHUS:

TEOPETHYECKUE 3aHATHUA: Oecenbl C UCIOJIb30BAaHUEM WJUTFOCTPATUBHO-
JI€MOHCTPAIlMOHHOTO MaTepuaia U HHTEPHET-PECYPCOB; MPOOIEMHBIE JEKIIUHU, TUCKYCCUH;

IPAKTUYECKHUE 3aHATHA: IPAKTUUECKHE paOOThl, 1a00paTOPHBIE OMBITHI, JEMOHCTPALINH;

CaMOCTOsITeNIbHAsT paboTa y4Yal[UXCs: PpELIeHWEe pacyeTHBbIX M MPAaKTUYECKUX 3ajad,
BBITIOJIHEHUE HCCIIEIOBATEIBCKUX MPOEKTOB, MOJATOTOBKA JIOKJIAJ0B HAa KOH(PEPEHIINN U IpyTHE
(OpMBI AEATEIBHOCTH.

[MoBpItIeHnI0 AP PEeKTHBHOCTH Tporiecca 00ydeHHs OyJeT crocoOCTBOBAThH MCIIOIb30BaHHUE
MYJbTUMEIUHHON TEXHUKU U 3JIEKTPOHHBIX CPEICTB O0YUYECHHUSI.

6. OxxuyiaeMble pe3yJbTaTbl H3YUYEHHUS COJAEpP)KAHHUA Y4YeOHOro mnpeamera «XUMUs»
o 3aBepuieHuu ooyuenus B VII-IX kmaccax:

6.1. mpenMeTHbIE:

c(OpPMHUPOBAHHOCTh IIpPEICTaBICHUN 00 00BbEKTUBHOCTHU HAy4HOTO 3HAHUSA
00 OKpyXaroIleM MHUpPE; XUMHHM KaK OJHOM M3 Ba)KHEWIIUX ECTECTBEHHBIX HAyK W €€ poJid
JUIS. pa3BUTHUSI HAYYHOTO MUPOBO33PEHHUS], HAYKH, TEXHUKU U TEXHOJIOTUH;

npuoOpeTeHre OmbITa TPUMEHEHHS HAYYHBIX METOJOB IO3HAHMA: HaOIIoNeHHUe
XMMHMYECKHUX SIBJICHUH; NPOBEICHHE XMMHMUYECKHUX OIBITOB M IIPOCTBIX 3KCIEPUMEHTAIBHBIX
HCCIEN0BaHUN; YMEHUE aHAIIM3UPOBATh MOJyYECHHBIE PE3YJIBTATHI U 1€JIaTh BHIBOJBL,

0oco3HaHHe >(PPEKTUBHOCTH MPUMEHEHMs AOCTHKEHHH XMMHUHU B LEISIX PALMOHAIBHOTO
HCIIOJI30BAaHHUs IPUPOIHBIX PECYPCOB U OXPAHbI OKPYIKAOIIEH CPEBL;

c(OPMHUPOBAHHOCTh  IMPEJCTABICHUH O PAllMOHAIBHOM HCIOJIB30BAaHUM HPUPOIHBIX
pecypcoB, mpobiieMe 3arpsiI3HEHHS OKPY>KaIOIIeH CPeIbl B CBS3U C HCIOJIB30BAHUEM XUMHUYECKUX
TEXHOJIOTHH;

c(OpMUPOBAHHOCTh YMEHUHN IPOrHO3UPOBATh, aHATU3UPOBATH U OLIEHUBAThH MOCIEACTBUS
OBITOBOY U TIPOU3BOACTBEHHOM EATEILHOCTH, CBI3aHHOM C XUMHUEHH;

6.2. MeTanpeIMeTHbIE:

OCBOCHHME  HcclenoBaTelbckux  (GopMm  yueOHOM  gedrenbHOocTH  (JabopaToOpHO-
HCCIIEI0BATENbCKOM, MPOEKTHO-UCCIIEI0BATENbCKON, CEMUHAPCKOM, HHBIX (GOpM);

OBJIaICHUE YHUBEPCAIbHBIMU YUYEOHBIMU AEHCTBUSAMU U MEKIPEAMETHBIMU MOHATHAMU;

pa3BuTHE yMeHUIl paboTarh ¢ MH(pOpMalued, BBIIEIATh B HEH TIJIaBHOE, KPUTHYECKU
OLlEHUBaTh  WHGPOpPMALMIO,  TOJNYYEHHYIO U3 Pa3IMYHbIX  HMCTOYHUKOB,  I'PAaMOTHO
MHTEPIPETUPOBATh U HUCIOJIB30BAaTh €€; OTJIMYaTh CYIIECTBEHHbIE IPU3HAKU  SIBJICHUU
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OT HECYIIECTBEHHBIX; BHJIETh HECKOJIBKO BAPUAHTOB PELICHHS MPOOJIEMbI U BEIOUpaTh Hanboee
ONTUMAJIbHBIN; MHTErpUpPOBATh 3HAHMS W3 PA3JIMYHBIX NPEAMETHBIX oOnacTeil [uid peuieHus
MIPaKTUYECKUX 3a]a4;

6.3. TMYHOCTHBIE:!

yOeXKIIEeHHOCTh B BO3MOKHOCTSIX HAYYHOT'O TIO3HAHUS 3aKOHOB IPUPO/IBI;

OCO3HAaHHWE T'yMaHUCTHYECKOW CYIIHOCTH W HPABCTBCHHOM LCHHOCTHM HAay4YHBIX 3HAHUMU;
3HaYMMOCTH OEpEeKHOrO0 OTHOLICHHWS K OKPY)KaIoLIeH cpeae U NpUpoOAOINOIb30BAHUIO;
HEOO0XOAMMOCTH Pa3yMHOTO NMPUMEHEHHsI JOCTHKEHUM HayKH M TEXHOJIOTUH B MHHOBALIMOHHOM
pa3BUTHH OOIIECTBA;

YBaXEHHE K ACITENs M HayKd M TeXHMKH, BUJEHME HayKM KakK  DJIEMEHTa
00111€4eI0BEYECKON KYIbTYPBHI.

7. Xumus B VII kmacce mpencraBiseT coOOi MpOIEAeBTUYECKHNA KypC, pacCUYUTAHHBIN
Ha O0y4yeHHEe YyYallMXcs S3bIKYy XHUMHUU U (GOPMHPOBAHUE IEPBOHAYAIBHBIX XUMHUYECKUX
nonsatui. Kypc xumun B VIII knacce BKIIrOYaeT M3y4eHUE OCHOBHBIX KJIACCOB HEOPTAHMYECKUX
COEIMHEHM, CTPOEHUS aTOMa M CUCTEMATHU3alMA XUMHUYECKHUX JIEMEHTOB, XMMHUYECKOHN CBS3H,
xumun pactBopoB. Kypc xumum B IX Kkimacce BKIHOYAET U3yYEHUE TEOPHUH DIIEKTPOIUTHYECKOU
JUCCOLMALMU U XUMUU JIEMEHTOB.

Copnepxanue yyeOHOro mpeaMera «XHMHsD) OPUEHTUPOBAHO Ha OBJAJICHUE YYaLUMUCS
KOMIETEHIMSAMH, HEOOXOOUMBIMHU  JUIS PALlMOHATIBHOM  JEATETbHOCTH B MHpPE  BEIIECTB
U XMMHYECKUX TMPEBpAIICHUII HAa OCHOBE 3HAHUW O CBOMCTBaX BAXKHEWIIHUX BEILECTB,
OKpY aloIIMX YEJIOBEKAa B IIOBCEIHEBHOM XM3HU, NIPUPOJE, NMPOMBIIIJICHHOCTH, Y IOHUMaHUsA
CyTH XUMHUYECKMX MpeBpamieHuil. OcBoeHHEe coaep:KaHUsg Y4eOHOro mpeaMera «XHUMHSD)
npeanosiaraer (GOpMHUPOBAHME Y yyallluXcsd HNOHUMAaHMUSA pPOJIM XUMHUHM B pelIeHMH Haubojee
aKTyaJIbHbIX TPO0OJIEM, CTOSALIUX Nepe]] yeaoBeuecTBOM B XXI Beke.

Jns  Kaxaod Tembl B HacTosmled ydeOHOM mporpaMme ONpeZeneHbl  BOMPOCHI,
MOJICKAIUE W3YYEHHIO, THUIBI PAcUETHBIX 3a]ad, yKa3aHbl MEPEYHHU JIEMOHCTpALUi, TEMbI
71a00paTOPHBIX ONBITOB U MPAKTHUECKUX PabOT, TpeOOBAaHUS K YCBOCHUIO Y4eOHOIO MaTepHaa.
VYuurento naercs mpaBo 3aMEHBbl JAEMOHCTpaluii Ha Apyrue (paBHOLIEHHBIE), 00Jiee TOCTYyIHbIE
B YCJIOBUSAX J@HHOTO YupexJeHus oOpa3zoBaHus. Ilo cBoeMy YCMOTPEHHUIO YUYUTEIb MOXKET
YBEIMYUTh YUCIO JeMoHcTpauuil. [lpu Hamuuumm B yupexiaeHuH oOpa3oBaHUS KOMILIEKCa
IIPOrpaMMHO-AIINApaTHOIO C KOMIUIEKTOM JaTYMKOB (MHOTO()YHKIIMOHAJIbHAS HM3MEpHUTEIbHAs
cucrema) (mpwiokeHue 1 K TIoOcTaHOBIECHWIO MuHHCTEpcTBa o00Opa3zoBanus PecnyOnmku
benapycy ot 12 mtons 2014r. Ne75 «OO6 ycraHoBieHUM mepeuHeidl meOenu, HWHBEHTaps
U cpeactB  oOydeHHs, HEOOXOAWMBIX JIJIsl OpraHM3aluyd  00pa30BaTENLHOTO  IpoIecca
YUPEKACHUSAMHI 00pa30BaHUs, PeaIU3yOLMMHU 00pa3oBaTeIbHbIe IPOrpaMMbl OOIIETO CPETHETO
00pa3oBaHUs, YUYpEXKACHUSAMH OOpa30BaHUS, PEATH3YIOIUMH 00pa30BaTENIbHBIE MPOTPAMMBI
CIEIMAIIBHOTO o0pa3oBaHus, UHBIMU OpraHu3alnusIMH, WHAVBUY aJIbHBIMU
MpEeANPUHUMATENSIMY,  PEAIM3YIOLMMU  00pa30oBaTeNbHBIE  MPOTPAMMBI  CIEHUATIBHOIO
o0pa3oBaHUsl  HA YPOBHE  JIOIIKOJLHOTO  OOpa30BaHUs»), PEKOMEHAYeTCs  MPOBOAMUTH
JEMOHCTpAIMM, OTMEUYEHHBIC B HACTOsIIEH ydeOHOM mporpamme 3HakoMm (*), cero
HCIIOJIb30BaHUEM.

VYkazaHHOe B HACTOSIICH y4eOHOW TmporpaMMe KOJHUYECTBO YacOB, OTBEICHHBIX
Ha U3y4YeHHE YUEOHBIX TeM, ABIseTCA NpUMepHbIM. OHO MOXKET OBITh IIepepacpeieieHO MEXTY
TEMaMU B pa3yMHbIX mpenenax (2—4 daca). PezepBHOe Bpemsi ydUTENb HCIOJIB3YET IO CBOEMY
ycmotpenuto. Kpome Toro, AomycTMMO M3MEHEHHUE MOCIIEI0BAaTEIIbHOCTH U3YUYEHHUS BOIPOCOB
B paMKax OT/AEJIbHON y4eOHOW TEMBI ITPU COOTBETCTBYIOLIEM OOOCHOBAaHUM TAKUX U3MEHEHUH.

B cooTBeTcTBHM C MpUHLIMIAMH KOMIETEHTHOCTHOTO MOAXO0/a OLEHKa CPOPMHUPOBAHHBIX
KOMIIETEHIIMM ydYalluxcsi HpPOBOAMUTCS Ha OCHOBE WX 3HAaHUM, YMEHHUH U BbIpaOOTaHHBIX
croco0oB JeATeNnbHOCTU. B HacTosmel ydeOHON mporpamme s KaXXIOW TeMbl HMEIOTCA
«OcHOBHBIE TPEeOOBAaHUS K pe3ysbTaTaM y4eOHOW AEATENbHOCTH ydamuxcs». Ha mx ocHoBe
OCYILIECTBIIIETCS] KOHTPOJIb U OLIEHKA Pe3YyJIbTaTOB yUeOHOH AesITeIbHOCTH yYaluXcs, KayecTBa
YCBOGHUS 3HAHMM U ypoBHS C(HOPMHUPOBAHHOCTH KOMIIETEHLUUH TPU  OCYILIECTBICHUU
MIOYPOYHOI0 U TEMATUYECKOTO KOHTpousid. Kolnd4ecTBO MUCBMEHHBIX KOHTPOJBHBIX pPalbOT —
2 (2 yaca) B VII knacce, 4 (4 yaca) B VIII u IX kiaccax.
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I'JIABA 2
COJAEP)KAHUE YYEBHOI'O IIPE/JIMETA B VII KJIACCE.
OCHOBHBIE TPEBOBAHMUSA K PE3YJIbTATAM
YUYEBHOM JEATEJBbHOCTH YYAIIIUXCS

Tema 1. [lepBonayanbHble XuMuyeckue noHsATUA (15 yacon)

[Tpenver xumun. dusnueckre U XUMUYECKHe CBOMCTBa BemiecTB. [IpaBuia 6e3omacHOro
oOparreHust ¢ BeIecTBaMH U JabopaTOpHBIM 000pynoBaHueM. Xumus B PecryOnmke benapycek.

UucTeie BelmiecTBa U cMecu. MeToabl pasaeneHust cmeceil. MaccoBasi 10711 KOMITIOHEHTa
B CMECH.

ATOMBI Kak MeJlbYallliue XUMHYECKU HEACIUMbIE YaCTHUIbl. XHUMHUUYECKHE 3JIEMEHTHI.
CHUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. OTHOCUTENIbHAS aTOMHAs Macca.

Monexynsl. [IpocThie U ClIOkKHBIE BEIIECTBA.

Xumuyeckue GopMyJibl BEIECTB.

OTtHocuTenbHAsE MOJIEKYJIIpHas Macca.

[TonsTHE O BaNleHTHOCTHU. Ba€HTHOCTH 3J1IEMEHTOB B COEAMHEHUSX.

SBnenus ¢usznyeckue U XUMUYECKHe. XHUMHUYeckHe peakiuu. [Ipu3HaKu NpoTeKaHUs
XUMUYECKHUX PEaKLUM.

3aKOH COXpaHEHUsI MacChl BEIIECTB B XUMUYECKHUX PEAKLIUAX. XUMUUYECKOE YPABHEHUE.

JeMmoHcTpamuu

1. ®usnueckue cBoiicTBa BemecTB. [IpeBparieHus BemecTs.

2. IlpuroToBneHue OJHOPOJIHBIX U HEOJHOPOJIHBIX CMECEH BEIIECTB M METOIbl HX
pasneneHus.

3. Tabnuna nepuoguvYecKoil CUCTEMbI XUMHUYECKUX SJIEMEHTOB.

4. Ilpu3HaKu XUMUYECKUX PEAKIIHIA.

5. 3aKOH COXpaHEHMs MaCChl BEIIECTB B XUMUYECKUX PEaKLIUAX.

PacueTHbie 3amaun

1. Beiuncnenue MaccoBOi 1011 KOMIIOHEHTa B CMECH BEILIECTB.

2. BeluncneHue OTHOCHUTEIBHOM MOJIEKYJSIPHOM Macchl BEIIECTB M0 XUMUYECKUM
dhopmynam.

JlaGopaTopHbI€ OTBITHI

1. [Tpu3Haky IpOTEKaHUSI XUMUYECKUX PEaKLIUM.

[IpakTuyeckue paboThI

1. 3HakOMCTBO ¢ XMMHUYecKoH 1labopaTopueil. Paznenenue cmeceii (1 vac).

OCHOBHBIE TPEBOBAHUA
K PE3VJIbTATAM YUYEBHOM JAEATEJIBHOCTHU YYAILIMXCA

Yyammecs TOJDKHBI:

JlaBaTh OIPEIECICHHUS TMOHATHSAM: BEIIECTBO, OJHOPOJHAS W HEOJHOPOJHAs CMECH;
XUMUYECKOE SBIICHHE; aTOM, MOJIEKYJa, XUMUUYECKUN 3JIEMEHT; MPOCTOE M CI0KHOE BEIIECTBO;
BJICHTHOCTh, XHWMHWYECKas pEaKius; OTHOCUTENIbHAs aTOMHasi Macca; OTHOCHUTEIbHAs
MOJIEKYJISIpHAs Macca; MaccoBasi J0Jisl KOMIIOHEHTa B CMECH;

OCYUIECTBIIATH CJIEAYIOIIUE BUIbI JEATEIIbHOCTH:

YHUTaTh:

XUMHYECKHe (POpMYIIbl H3yUYEeHHBIX BEIIECTB; YPABHEHHSI XUMUUYECKIX PEAKIIHil;

Ha3bIBaTh:

CIIOCOOBI pa3/IeNICHUsI CMECEH BEIICCTB;

XUMUYECKHE DJIEMEHTHI 10 UX CHMBOJIaM (BOJOPOJ, HATPUM, Kajdui, MarHUi, KaJbIUi,
ATFOMHUHHM, yTIepoid, a3oT, ¢ochop, KUCIOpoa, cepa, XJIop, Kelle30, Melb, cepedpo, 30JI0TO,
1IUHK);

METaH,;

(bOpMyYITUPOBKY 3aKOHA COXPAHEHUSI MAcChl BEIIECTB B XUMHUUECKUX PEAKIIHSIX;

MIPU3HAKYU POTEKAHHUS XUMUYECKUX PEaKIIHI;

pas3nuyaTh:

CUMBOJIBI XUMHYECKHX DJJIEMEHTOB U XHUMHYECKHE (OPMYIIbI; MPOCTHIE U CIOXKHBIE
BelIecTBa; PU3NUECKUEe U XUMHUECKUE SIBIICHUS;
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OIPEACIIATE!

BAJIEHTHOCTh XUMHUYECKUX IEMEHTOB B CIEAYIOIIUX COCAMHEHMSX: BOJA, XJIOPOBOJOPO/I,
MeTaH, XJIOPH/Ibl HATPUS, KA, KaJbIHs, aIFOMUHUS, cepedpa, LIMHKA;

oOparaThcs:

C  HEOPraHMYECKUMH  BEIIECTBAMHU,  XMMHUYECKOH  TOCYIOi,  J1abopaTOpHBIM
00opyI0BaHNEM, HarpeBaTEIbHBIMH MPUOOPAMH;

IPOBOAMTD:

MaTeMaTUYeCKUEe BBIYMCICHHMS TPH  PEIIEHUH pacueTHBIX 3a/Jad; XUMHUYECKHil
9KCIEPUMEHT;

MI0JIb30BAThCS:

y4eOHbBIM 1ocoOHMeM; paBUIaMy O€3011aCHOTO MOBECHUS IPU OOPALIEHNUH C BEIECTBAMH,
XUMHUYECKOH MOCY10H, TabopaTOpHBIM 000pYA0BaHUEM U HArpeBaTeIbHBIMU IPUOOPAMHU.

Tema 2. Kucnopon (7 yacoB)

Kucnopon kak XUMUYECKHH 3JIEMEHT U IPOCTOE BemecTBO. PU3NUecKHe CBOWCTBA
kucinopona. Kucnopon B mpupoge. Boznyx xak cmech razoB. OObemMHasi J0Jis ra3a B ra30BOM
CMECH.

XUMUYECKUE CBOMCTBA KUCIOPO/Ia: B3aUMOJICHCTBUE C BOJOPOJOM, YIJIEM, CEPO, MEIBIO,
KaJIbLIIEM, METAHOM.

Peakiuu coequnenus.

Oxcupl — OMHAPHBIE COSTUHEHHSI SJIEMEHTOB C KUCIOPOIOM.

[TonATHE 0 XUMHYECKUX DJIEMEHTAX C MEPEMEHHON BAJICHTHOCTHIO.

[Tomydenue kuciaopoa B 1abopaTOPUH pazoKeHUEM MIepMaHTraHaTa Kausl.

Peakuuu pasnoxenust (Ha mpumepe TEpMUYECKOro paszinoxeHus okcuaa prytd (II) u Bogsl
MO JICMCTBUEM SJIEKTPUUECKOTO TOKA).

[Tonstue o peakmusix roperus. [Iporeccbl ropeHus Kak HCTOYHUKH SHEPTHH.

JlemoHCTpanuu

6. [Tomydenue u coOupaHue KUCIOPOa.

7. 'opeHue BewecTB B KUCIOPO/IE U HA BO3JIyXE.

PacueTHble 3amaun

3. BeruncieHrue 00bEMHOM JOJIM r'a3a B Ta30BOM CMECH.

JlaGopaTopHbI€ OTBITHI

2. COopka npocTerx npuOopoB AJsl OTYyUYEHHUS U COOMpaHUs Ta30B.

[IpakTuueckue padoTh

2. [lony4enue kucaopoa U u3yueHue ero cBoMcTB (1 gac).

OCHOBHBIE TPEBOBAHUA
K PE3VJIbTATAM YUEBHOM JESATEJIBHOCTHU YUYAILIMXCS

VYyamuecs: JOIKHBIL:

JIaBaTh OMpPEIENICHUs] TOHSATHSAM: OKCHI, PEaKIHs COCAWHEHHS, PEaKIHs pPa3JIOKEHHS,
o0OBeMHas 101 ra3a B Ta30BOM CMeECH;

OCYIIECTBIIATH CIEAYIONINE BUIBI NESITEIHHOCTH:

Ha3bIBaTh:

CIOCO0 TOTy4eHUs KUCIIopoa B JabopaTopuu;

BellecTBa 1o ¢popmyIe:

okcuabl yriepoma(Il) u (IV), cepsi(IV) u (VI), docdopa(Ill) wu (V), Harpus, kamus,
Marnusi, kanpuus, amomunus, xeneza(ll) u (I1I), meau(Il), cepedpa(l), nunka;

COCTaBJIATH:

dopmyner okcuaoB yriepona(ll) u (IV), cepsi(IV) u (VI), dochopa(lll) u (V), narpus,
Kanus, MarHus, Kanpuus, amtomuHus, sxkenesa(ll) wu (III), memu(Il), cepedpa(l) uumHka
10 BaJICHTHOCTH;

YpaBHEHHsSI XUMHUYECKHX PEAKIMi KHCIOpOoJa C BOAOPOAOM, YIJIEM, CEpOH, MeIblo,
KaJlbIIUeM, METaHOM; pa3NioKeHus Bojbl U okcuaa prytu(ll).
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Tema 3. Bonopon (7 yacoB)

Bonmopon kak XMMHUYECKHMH 3JIEMEHT M MNPOCTOE BelecTBO. DU3MYECKHE CBOMCTBA
BOJIOpO/IA.

XUMHYECKUE CBOWMCTBAa BOJOPOJA: B3aMMOAECHCTBHE C KUCIOPOAOM, XJIOPOM, OKCHIAOM
menu(Il).

[Ipumenenue Bogopoaa.

[lonsatue o xkucnorax. @DopMyibl U Ha3BaHUS KHUCIOT (CepHas, CoOJIsHas, a30THasd,
dbochopnas, yrompHas). Mepbl NPEAOCTOPOKHOCTH TIpH pabore ¢ kucinotamu. [loHsTHe
00 MHAMKATOpax.

[Toydyenne Bomopoja BabopaTopuu. BeineneHne BOJOpOJa B PEAKIHSIX CEPHOU
M COJITHOM KHCJIOT C MarHMEM M IIUHKOM. Peakiinu 3ameleHus.

Conu — mpoAYKTHI 3aMEIICHUS aTOMOB BOJOPOJia B KHCJIOTaX Ha METAUT. XUMHUYECKHE
(hopMyIIBI ¥ Ha3BaHUS COJICH.

JeMoHCTpanyu

8. [lomyuenue u cobupanue BoJoOpoa.

9. O0pa31bl KUCIOT U COJICH.

JlabopaTopHbIE OMBITHI

3. JlelicTBHE KUCIOT HA MHIUKATOPBI.

4. B3anmo/ielicTBUE CEpHOM U COJITHOM KHUCIIOT C METAJIJIaMHU.

[IpakTuueckue padoTh

3. Ilonmydenue BoiopoAa U u3ydeHue ero cBocts (1 yac).

OCHOBHBIE TPEBOBAHU A
K PE3YJIbTATAM YUEBHOU JIEATEJIBHOCTHU YUAIIXCS

VYuyamuecs AOJKHBI:

JIaBaTh OTPENICICHNUS TIOHATHIM: KHCJIO0TA; COJIb; MHIMKATOP; PEaKIHs 3aMEIICHHUS;

OCYILECTBIIATH CJAEAYIOIINE BUIbI JESITEIbHOCTH:

Ha3bIBATH!

BEIIeCTBA 110 GopmyIie:

KUCIIOTBI: CEPHYI0, COIISIHYI0, a30THYIO, (poc(opHYIO, yroIbHYIO;

CONM: Cynb(aThl, XJOPUABI, HUTPAThl, (GochaThl, KapOOHATHl HATPUSA, KaJHsl, MarHHs,
Kanbims, sxene3a(ll), nuaka; cynbdatel, Xmopuasl, HUTpaThl, GocdaTsl amomuans, xeneza(lll),
meau(Il) Ha mpumepe cpeaHux comnei;

[[BET WHAWKATOPOB (JTaKMyca, METHJIOpaH)Ka, YHHBEPCATbHOW WHAMKATOPHOW Oymarm)
B BOJIE M PACTBOPAX KUCIOT;

Croco0 NoTy4eHHs BOJOPOAa B 1TabopaTopuy;

COCTaBJIATH!

(GOpPMYIIBI KUCIIOT: CEPHOM, COJISTHOM, a30THOU, (hOCPOPHOM, YTOJIHHOM 110 Ha3BAHUIO;

dbopmynbl coneit: cynb(aroB, XJIOPHUIOB, HUTPATOB, (ocdaToB, KapOOHATOB HATPHS,
Kamust, MarHusi, kameius, oxenesa(ll), muHka; cynbdartoB, XIOpHIOB, HUTpPATOB, (ocdaros
amomunus, xkenesa(lll), menu(Il) mo BaneHTHOCTH MeTasla M KMCIOTHOIO OCTaTKa Ha MpuUMepe
CPEIHUX COJIEH;

ypaBHEHHMsI XHMHYECKUX peakuuil Bojopoja c xjiopoM, okcugoM Meau(ll); cepnoii
Y COJISTHOM KHCJIOT C MarHUEM M LIMHKOM.

Tema 4. Bona (5 yacoB)

®uznyeckue CBOMCTBA BOJABL. XWUMHYECKHME CBOMCTBA BOJBI: B3aUMOJECHCTBUE
C aKTUBHBIMM MeETaJUIaMH (HATPUEM M KaJIMEM), OKCHUIOM Kalbliusl. [ MAPOKCHUIBI METaslIOB.
[TonsiTre 06 ocHOBaHUAX. PacTBOpUMBIE U HEPACTBOPUMBIE OCHOBAHHUS.

[Ilenoun. Mepbl TPETOCTOPOKHOCTH TIpH pabore co menoyamu. JlelicTBue pacTBOPOB
iesno4Yed Ha MHANKATOPHI.

B3aumonelicTBue KuCIOT U mienoued (peakuus HEWTpalu3ally) Kak MpUMEp peakluu
oOMeHa.

XUMUA U 3a11UTa OKPYKAIOIIEH CPEABL.
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JeMoHcTpanyuun

10. BzaumoneicTBre BOIEI C aKTUBHBIMH METaIJIAMU.

11. Tabauua pacTBOPUMOCTH.

12. *B3aumoielicTBHE KUCIOT CO IIeI0YaMH (peaKilus HeHTpan3aiun).
JlaGopaTOpHBIE OTIBITHI

5. [eiicTBue 1Iem04Yei HA UHIUKATOPHI.

[IpakTuyeckue paboThI

4. Peakuwmst HewTpanuzamnuu (1 gac).

OCHOBHBIE TPEBOBAHMU I
K PE3VJIbTATAM YUYEBHOU JESATEJIBHOCTU YUAILIUXCS

Yyammecs TOJDKHBI:

JaBaTh OIpPEACNCHUS TOHATUSAM: THIPOKCHIBI METaUIOB, pPacTBOPUMBIE (IIEIOYH)
Y HEPaCTBOPHUMbBIC OCHOBAHUS, PEaKLUsi 0OMEHa, PeaKIvs HEUTpaTu3alluu;

OCYIIECTBIIATH CIEAYIOIINE BUBI JCATEIbHOCTH:

Ha3bIBATh:

BellecTBa MO0 GpopMylnie: THIPOKCHIBI HATpHsl, Kalus, KalblHs, MarHus, aJlOMUHUS,
xenesza(Il) u (III), meau(Il), nunka;

[[BET WHIUKATOpOB (JaKkMyca, MeTHIOpaHka, (eHondrarenHa, YHUBEPCAIbHON
MHIMKATOPHOM OyMaru) B BOJIE U pacTBOpax LIENIOUeH;

COCTaBIISTh:

(GbOopMyJIBI TUIPOKCUIOB HATPHS, Kalus, Kaublusa, Maraus, amroMmunus, xeneza(ll) u (11I),
menu(Il), muHKa 1Mo BaJIeHTHOCTH METaILIa;

ypaBHEHHUS XMUMHUUYECKUX PEaKIUi BOJIbI C HATPUEM, KAJIIMEM, OKCHIOM KaJbIUs; pEaKIril
HEUTpaTu3aluu U3yUYEeHHBIX KUCIIOT U IIeJI0Yei.

I'JIABA 3
COJAEPKAHUE YYEBHOI'O IIPE/IMETA B VIII KJIACCE.
OCHOBHBIE TPEBOBAHMUSA K PE3YJIbTATAM
YYEBHOM JEATEJBHOCTH YYAIINXCS

Tema 1. IloBTOpeHne ocHOBHBIX BompocoB Kypca xumuu VII kiacca.
KonnvectBennbie mousaTust B xumu (10 yacos)

Atom. Xumuueckudh  aneMeHT. Monekyna. IlpocTele ¥ ClIOKHBIE — BEIIECTBA.
OtHocuTenbHAsE aTOMHAs U OTHOCHTENbHAs MOJIEKYJspHAas Macca. XUMHUYEcKas peakiusl.
XuMu4eckoe ypaBHeHHE. Peakiiny coeTuHeHNs, pa3oKeHus, 3aMeIIeHNs 1 oOMeHa.

KonnuecTtBo (XMMUYecKoe KOIMYECTBO) BemlecTBa. Moib— eIuWHUIA KOJIMYECTBa
BemecTBa. [loctosHHas ABoraapo. MomsipHas Macca. MossipHbIi 00b€M T'a30B IPU HOPMAJIbHBIX
YCIIOBUSIX.

JeMoHCTpanyu

1. OOpa3ipl METAIIOB, HEMETAIIIOB U XMMUYECKUX COSAMHEHUN KOJTMYECTBOM OIMH MOJIb.

Pacuernurie 3amaun

1. BeruncneHne KoJM4YeCTBa BEIIECTBa II0 M0 Macce U MacChl BEIIECTBA 10 €ro
KOJIMYECTBY.

2. Borunicnenue KoOJM4YeCTBa raza Imo ero o0bemy u o0beMa rasza mo ero KOJIU4eCTBY MpHU
HOPMAJIBHBIX YCIOBUSX (H. V.).

3. BeruncneHue no XUMHUYECKUM YPaBHEHHUSIM MacChl, KOJIMYECTBA WM 00beMa (J1sl ra3oB,
MpU H. y.) MO U3BECTHOM Macce, KOJIMYECTBY WM 00beMy (HJis ra3oB, NMpuU H. y.) OJHOTO
13 BCTYNUBIINX B PEAKIIHIO MM TIOTYyYEHHBIX BEIIECTB.

[MpakTuyeckue paboThI
1. KonmnuecTBo BemiecTBa (1 gac).
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OCHOBHBIE TPEBOBAHU A
K PE3YJIbTATAM YUEBHO! JIEATEJBHOCTH YYAIIMXCS

Yuamuecs TOIKHBI:

3HATh:

xumudeckue ¢opmynbl okcunos: yraepoma(ll) u (IV), cepei(IV) u (VI), docdopa(lll)
u (V), Hatpus, kanus, Maraus, kaiabius, amoMmunwms, skeneza(ll) u (IIT), memu(Il), cepedpa(l),
[UHKA;

XUMUYECKHE POPMYIIBI KUCIIOT: CEPHOM, COJITHOM, a30THOH, YTOJIbHOH, (hOChHOPHOM;

XUMHYecKkre (HOpMyNbl THUAPOKCUIOB HATpHsl, Kaidus, KalblMs, MarHus, aJlOMUHUSA,
xenesza(Il) u (IIT), meau(1l);

xummu4deckre GopMyIbl colieit: cynb(}aroB, XJIOpUI0B, HUTPATOB, GocdaToB, kKapOOHATOB
HATpUsi, Kaius, MarHus, kameius, skenesa(ll), mmHKka; cynbhaToB, XJIOPHIOB, HHUTPATOB,
docdaros amromunus, xxeneza(lll), meau(Il);

JIaBaTh OIPEIEIICHUS MOHATUSM: KOJHYECTBO BEIIECTBA; MOJb, MOCTOSHHAS ABOTAIpO;
MOJIIpHAsi Macca; MOJISIPHBIN 00beM Tasa (MpH H. Y.);

OCYIIECTBIIATH CIEAYIONINE BUABI NESITEILHOCTH:

pa3ianyaTh:

HEOPraHMYECKUE COCIMHEHUS PA3JINYHBIX KIACCOB IO (popMyliaM; THI XHMHYECKOM
peakiuy o ypaBHEHUIO (PEaKkIui COSAMHEHUS, PA3I0KECHUS, 3aMEIIEHHUS, 0OMEHA);

IPOBOJIUTH MAaTEMAaTUUYECKHE BBIYMCICHHS MTPU PEIICHUN PACUETHBIX 3a]1a4.

Tewma 2. Baxkneiimue kinacchl HEOPraHUYECKUX COSAMHEHMH (22 yaca)

Oxkcunel. CoctaB, ¢Qusuueckue cBoicTBa, Ha3BaHus. Kiaccudukaruss OKCHIOB:
cojeoOpa3yromue (KUCIOTHBIE, OCHOBHBIE) MU HecojieoOpa3ylolie Ha MPUMEpPE BEILECTB,
00pa30oBaHHBIX 3JIEMEHTAMH MEPBBIX TPEX MEPHOJO0B (KpOME XJI0pa), )KEIe30M, MEIbI0, IUHKOM.

XUMHUYECKUE CBOMCTBA KUCIOTHBIX OKCUIOB: B3aUMOJICMCTBHUE C BOJOM, IIETOYaAMHU.

XUMHYECKUE CBONCTBA OCHOBHBIX OKCHUJOB: B3aUMOJECUCTBUE C BOJOH, KHUCIOTAMM.
B3anmMopeiicTBre KUCIOTHBIX U OCHOBHBIX OKCHIOB MEX Iy coOoi. [Ipumenenne okcuaoB.

Kucnotel. CoctaB, ¢Qusuueckue CcBOICTBa, HaszBaHus. Kiaccudukanus KUCIOT
(kucnmopopcoepkaime 1 OECKUCIOPOIHbIE, OJHOOCHOBHBIE W MHOTOOCHOBHBIC). XHUMHUYECKUE
CBOMCTBAa KHCIJIOT: JEHCTBHE HA MHIUKATOPBL, B3aUMOJEHCTBUE C METAJJIaMU, OKCHUIAMU
METAJIOB, OCHOBAHUSIMH U COJISIMU. Psii akTUBHOCTH MeTaJOB. [IpruMeHeHne Kucior.

OcuoBanusi. CoctaB, (u3nueckue cBoiicTBa, Ha3BaHUs. Kiaccudukanus OCHOBaHHIL:
pacTBOpUMBIC (ILEJIOYM) W HEPACTBOPUMBIC. XHUMHUYECKHE CBOMCTBA OCHOBAaHUM: JIEUCTBHUE
mienoyeld Ha MHAMKATOPbI, B3aUMOJACHCTBUE C KUCIOTHBIMU OKCHUIAMH, KUCJIOTAMH, COJISIMH.
TepMuueckoe pa3noKeHUe HEPACTBOPUMBIX THIPOKCHIOB METAIOB. [[puMenenue menouei.

Comu. CoctaB, (hu3nueckue cBOICTBa, Ha3BaHU. PacTBOpUMBbIE U HEPACTBOPUMEBIE B BOJE
colm. XMMHYCCKHE CBOMCTBA COJICH: B3aMMOJICHCTBHE C METa/laMH, KHCIOTaMH, IIEIIOYaMH,
consimu. Tepmuueckoe paznoxeHune kapooHatoB. [I[pumeHeHe conei.

B3anMocBs3b MeX Iy OCHOBHBIMU KJIACCAMHU HEOPTaHUYECKUX BEILIECTB.

JlemoHCcTpanuu

2. B3aumoelicTBue KUCIOTHBIX U OCHOBHBIX OKCHUIIOB C BOIOH.

3. BzauMoaeicTBiE OCHOBHOI'O OKCHIa C KUCIIOTOM.

4. B3anmoielicTBIE KUCIOTHOTO OKCHJIa C PACTBOPOM IIEIOYH.

5. Pa3noxeHue HepaCTBOPUMBIX OCHOBAHUI MPU HarpeBaHUU.

6. BzaumopeiicTBre OCHOBaHUM C KUCIOTaMHU.

JlabopaTopHbIE OMBITHI

1. [TomyueHue HEPaCTBOPUMOTO OCHOBAHHSI.

2. BzaumopeicTBre pacTBOPOB COJIEH C METAJNIAMH.

[IpakTuueckue padboTh

2. Uzyuenue peakiuu Hetpanuzamnuu (1 gac).

3. Pemenue skcniepuMeHTaNbHBIX 3a71a4 (1 gac).
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OCHOBHBIE TPEFOBAHM
K PE3VJIbTATAM YUYEBHOM JAEATEJIBHOCTHU YUAILIMXCA

Yyanuecs TOJHKHBI:

JaBaTh OMPENEICHUS TOHATHIAM: KJIacChl HEOPTaHWYECKUX COCAUHEHUN (OKCHIBI,
KHCIIOTBI, OCHOBAHUS, COJH); THIBI XHUMHYECKUX PpEAKIHi (COCHUHEHUS, PA3JI0KCHHUS,
3aMeIIeHus, 00OMEHa); peakiusi HeUTpaaTu3aium;

OCYILIECTBIIATH CIAEAYIOIINE BUIbI NEATEIbHOCTH:

Ha3bIBATh:

KJIACChl HEOPTAHUYECKUX COCAMHEHUMN; THUI XUMHUYECKOW PEaKIMH;, XUMUYECKHEe CBONCTBA
KHUCJIOTHBIX ¥ OCHOBHBEIX OKCHJIOB, KMCJIOT, OCHOBAHHH U COJICH;

OTIPECTIATH:

MPUHAJICKHOCTh BEIECTBA K OMPEACIICHHOMY KJIACCy HEOPTraHMYeCKUX COEIUHECHUM
o Gpopmysie; TUN XUMHYECKOW peaklWu IO YPaBHEHHUIO (PEaKIUH COCIUHEHUS, Pa3I0KCHHUS,
3aMeInieHus, 0OMeHa);

XapaKTepU30BaTh:

XUMUYECKHE CBONCTBA W3YyYCHHBIX COCAMHEHUH; B3aMMOCBSI3b MEXIy Kiaccamu
HEOPTaHUYECKUX COCTUHECHHIA;

aHAJTM3UPOBATh:

pe3yJbTaThl Ja00PATOPHBIX OIMBITOB, MPAKTHYECKUX Pa00T; YUeOHYI0 HHPOPMAILIUIO;

oOparaThcs:

C  HCOPraHWYECKUMH  BCIIECTBAMU,  XHMHYECKOH  TIOCYIOH,  J1abopaTOpHBIM
00opyI0BaHNEM, HArpeBaTESILHBIME IPUOOPAMH;

TIPOBOJTUTH:

XUMHAYECKUN OKCIICPUMCHT, MATCMAaTUYCCKHUC BBIYHUCJICHUA IIPU PCHICHUHU PACUCTHBIX
3ajay;

TIOJIb30BAThHCS:

y4eOHbBIM 1ocoOHreM; paBUIaMy O€3011aCHOTO OBECHUS IPU OOPALIEHNUH C BEILIECTBAMH,
XUMHUYECKOH MOCY10H, TabopaTOpHBIM 000pyI0BaHUEM U HarpeBaTeIbHbIMU TPUOOpaMU;

OPUMEHSTh:

U3Y4YCHHbIE TIOHATUS U 3aKOHBl IPU XapaKTEpUCTHUKE COCTaBa U CBOMCTB BEIIECTB,
XMMHUYECKHUX peakiuii, cnocoOO0B MMOyuyeHHsI BELIECTB.

Tema 3. CtpoeHue aToMa U CUCTEMaTH3alMs XMMUYECKHX 3J1eMeHTOB (14 yacoB)

Knaccudukanmss  XMMHUYECKHX  3JEMEHTOB  (METaulbl M HemeTauibl).  [loHsTHe
00 amdoTepHOCTH Ha MpUMeEpe TUIAPOKCUIOB aNIIOMHUHUS U IMHKA. CeMelcTBa IIEIOYHBIX
METAJUIOB Y raJIOr€HOB.

[lepuonuyeckuif  3aKOH M IIEPUOAMYECKAss  CHCTeMa  XMMHYECKHX  3JE€MEHTOB
. . Menneneesa. [lepuonsl. ['pynmsr.

Crpoenue atoma: sIpo U 3JEKTpPOHHAs 000JI0uka. ATOMHBIH HOMEp M ero (pu3nyecKuit
cMbIci. MaccoBoe uncito atroma. M3oronsl. [IoHATHE 0 paliOaKTUBHOCTH.

[TonsiTne 00 2MEKTPOHHOM OOJaKe U aTOMHOM opOuTanu. DIEKTPOHHBIE  CIIOH.
DNEKTPOHHOE CTPOCHHE aTOMOB 3JEMEHTOB IEPBBIX TpeX MNepuoAoB. PU3NUYECKUN CMBICI
HOMeEpa NeproJia ¥ HoMepa IpyMIbI.

[lepoau4HOCT WM3MEHEHHS CBOMCTB aTOMOB XHMHUYECKUX JJIEMEHTOB IMEPBBIX TpeX
NEePUOJIOB  MEPUOAMYECKOH CHCTEMBl M UX  COCIUHEHUH  (OKCHIOB U T'MIPOKCHUJIOB).
XapakTepuCTUKa XUMHUYECKOIO 3JIEMEHTa I10 €r0 IOJOXKEHUI B NEPUOAMYECKON CHCTEME.
dusnuecKuii CMbICI NEPUOANYECKOTO 3aKOHA.

JeMoHCTpanyu

7. O0Opa3ipl METAIOB U HEMETAJIJIOB.

8. Paznuunbie hopMBI TaOIHUIIBI TIEPHOAMYECKON CHCTEMBI.

JIaGopaTOpHBIE OTIBITHI

3. IlonmyueHue rupoKcrIa amOMUHNS (IIMHKA) U U3YYEHHUE €ro CBOMCTB.
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OCHOBHBIE TPEBOBAHU A
K PE3VJIbTATAM YUYEBHOM JAEATEJIBHOCTU YYUAIIIUXCA

Yyanuecs TOJHKHBI:

JlaBaTh OIpPENEICHHUS TOHATHSM: IEpUOJUYECKasi CHUCTEMAa XUMHUYECKUX BJIEMEHTOB
(mepuon, rpyIma); TaJOTEHBI, WIETOYHBIE METAIUIBI; aM(POTEPHOCTh; SIEKTPOHHBIA CIIOWH;
opOuTalk; AAPO, IPOTOH, HEUTPOH, MACCOBOE YMCIIO, U30TOIIBI;

OCYILIECTBIIATH CIAEAYIOIINE BUAbI NEATEIbHOCTH:

Ha3bIBATh:

cocTaB aToma; GOpMYIUPOBKY NEPUOAUYECKOTO 3aKOHA;

COCTaBJIATD:

CXEMBbI 3aIlOJIHEHUS 3JEKTPOHAMM JJIEKTPOHHBIX CJIOEB aTOMOB XMMHMUYECKHX 3JIEMEHTOB
MIEPBBIX TPEX MEPUOOB MEPUOTUIECKOIN CUCTEMBI,

XapaKTepU30BaTh:

XUMUYECKHUE AJIEMEHTHI IO MOJOKEHHUIO B IEPHOJUYECKON CHUCTEME M CTPOCHHUIO aTOMOB;
3aKOHOMEPHOCTH U3MEHEHMSI XUMUUYECKHX CBOMCTB MPOCTHIX BEIECTB, OKCUIOB U TUAPOKCHIOB
3JIEMEHTOB A-TpyMM B MEpUOJaX U TPYIINAX;

00BACHATE:

Gu3MYEeCKU CMBICI aTOMHOTO HOMEpa, HOMEpa TMepuoja U HOMEpa TPYIIbI
(mnst A-rpymm); GU3NYECKUil CMBICT MEPHOUIECKOr0 3aKOHA.

Tema 4. Xumuaeckas cBsi3b (10 gacoB)

XuMHYecKas CBS3b.

KoBanentHas cBs3p: HemoisipHas u nossgpHas. [loHaTue 00 AIEKTPOOTPHUIIATEIHHOCTH.
OnuHapHbIC U KpAaTHBIE CBS3H. DJIEKTPOHHBIE U CTPYKTYPHBIE (JOPMYIIBI BEIIECTB.

HNonnas cBs3b. [lonsatue 06 noHax.

Meramnueckas CBs3b.

[ToHsiTHE O MEXMOJIEKYISIPHOM B3aUMOJIECHCTBUH.

[Tonatue o TMmax KpUCTALUIOB (KPUCTAUIMUECKUX CTPYKTYp): aTOMHBIX (Ha MpuUMepe
anMasa); MOJIEKYJISIpHBIX (Ha MpUMepe MOJa); HMOHHBIX (Ha IpUMepe XJOpHaa HaTpus);
MeTaJUTMYEeCKuX (Ha mpuMmepe HaTpusi). BemiectBa MOJEKyJIsIpHOTO U HEMOJEKYJISIPHOTO
ctpoenus. @DopmynpHas eauHuna. OTHOcUTenbHas QopMmylpHas Macca. BnusHue Tuna
KPUCTATMYCCKON CTPYKTYPhl Ha U3NYCCKUE CBOWMCTBA BEIMIECTBA (TBEPIOCTh, TEMIIEPATypa
TUTaBJICHUS, JIEKTPOIIPOBOTHOCTB ).

CreneHb  OKHUCJICHHS. [Ipoueccsl  OKUCIAEHHUST W BOCCTAHOBJICHUSA. [Tonsarue
00 OKUCIIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIUAX U UX 3HAUCHUH.
JeMoHCTpanyu

9. O6pa3npl BEUIECTB C KOBAJICHTHBIM, MOHHBIM U METAJIMYECKHM THUIIOM XHMHYECKOMN
CBSI3U.

10. OkHuCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKLIUH.

JlaGopaTopHbI€ OTBITHI

4. CocTaBieHue MoieNel MOJIEKYI.

OCHOBHbBIE TPEBOBAHUA
K PE3YJIbTATAM YUEBHOU JIESATEJILHOCTHU YUAIIXCS

VYyamuecs AOKHBL

JaBaTh OIPENEICHUS] TOHATUSAM: XHMHUYECKash CBS3b, KOBAJEHTHAsl CBsI3b (MOJISIpHAs
U HETIOJISIpHAsA, OJMHApHas, KpaTHas); SJICKTPOOTPULATEIbHOCTh;, HWOH, MOHHAs CBS3b;
MeTaJlJIn4yecKasi CBSA3b; CTENEHb OKHCIEHUS; BOCCTAHOBUTEJb, OKHMCIUTENb, BOCCTAaHOBJIICHHE,
OKHCJICHHUE;

OCYILECTBIATH CIACAYIOLINE BUIBI NEATEIBHOCTH:

pa3ianyarTs:

BEIIECTBA C PA3JIMYHBIM THIIOM XUMHUYECKOW CBSI3W 10 OPMYJIaM; DJIEKTPOHHEIC
U CTPYKTypHBIE (OPMYIIbI;
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ONIPENENATD:

TUN XUMHYECKOM CBSA3U: B IIPOCTOM BEHIECTBE, MEXKIY aTOMaMU MeTajljla M HeMeTasla,
MEXJYy aTOMaMU HEMETAJUIOB C PA3JIMYHBIMU 3HAYEHUSAMU DJIEKTPOOTPULATEIBHOCTH; CTEIECHb
OKHCJICHUSI aTOMa B COCIMHEHUU TI0 XUMHUYECKON (PopMyIie; BEIIECTBO-OKUCITUTENb M BEIIECTBO-
BOCCTaHOBHUTEIIb 10 YPABHEHUIO OKUCIUTEIbHO-BOCCTAHOBUTEIIBHOM PEAKLINH;

COCTaBIIATh:

dbopMyiry OMHAPHOTO HEOPTAaHUYECKOTO COCIUWHEHHUS 10 BAJIGHTHOCTH  (CTETICHH
OKHCJICHHUS) aTOMOB XUMUYECKUX 3JIEMEHTOB.

Tewma 5. PactBopsr (12 vacoB)

PacTtBOpsI.

Ctpoenue monekybl Bojibl. Boja kak pacTBOpUTEIb.

PacTtBopenne TBepaBIX, KUAKUX | ra3000pa3HbIX BEIIECTB B Boje. HacekieHHbIe
1 HEHACBIIIEHHbIE pacTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJIE (KaueCTBEHHAsI U KOJIMYECTBEHHAs
XapaKTepUCTHKHU). BrusHue TemmepaTypsl U JaBICHUS Ha PaCTBOPUMOCTH Ta30B U TBEPIBIX
BEIIECTB B BOJIE.

PactBopumsle, MaJIOpacTBOPUMBIE Y HEPACTBOPUMBIE B BOJIE BEILECTBA.
KonuenTtprupoBaHHble 1 pa30aBiIeHHbIE PACTBOPHI.

MaccoBast 105151 1 MOJIsIpHasi KOHLUEHTpaLUsl PACTBOPEHHOI'O BEILIECTBA.

Bona u pacTBOpEI B IpUPOE U XKU3HEAEITETLHOCTH YEIOBEKA.

JlemoHCTpanuu

11. OnHOpoAHbBIE M HEOAHOPOHBIE CMECH BEILECTB.

12. 3aBUCUMOCTH PACTBOPUMOCTHU TBEPJIBIX U Ta3000pa3HBIX BEUIECTB OT TEMIIEPATYPHI.

13. Tabnuua pacTBOPUMOCTH KUCJIOT, OCHOBaHUI, coJiel B BOJIE.

14. ITpuroroBieHNe HACBIILIEHHOTO U HEHACHIILIEHHOTO PACTBOPOB COJIU.

15. IlpurotoBieHne pacTtBopa C 3aJaHHOM MOJSPHONW KOHIIEHTpAlMed pPacTBOPEHHOTO
BEILECTBA.

PacueTHbie 3amaun

4. BrluncrieHne MaccoBOM J10JIM U MacChl PACTBOPEHHOT'O BEIIECTBA (PACTBOPUTETIS).

5. Beruncienue MOJISIPHOM KOHIIEHTPALMA PaCTBOPEHHOTO BEIIECTBA.

[TpakTrueckue paboThI

4. IlpuroToBiieHue pacTBOpa C 3a/JaHHOM MacCcOBOM J10Jiell pacTBOPEHHOIO BEIECTBA
(1 gac).

OCHOBHbBIE TPEBOBAHUA
K PE3YJIbTATAM YUEBHO! JIEATEJIBHOCTHU YUAIXCS

VYyamuecs AOKHBL

JaBaTh ONPEIENICHUS TOHATUSAM: PacTBOpP; pPACTBOPUTEIb; PACTBOPEHHOE BEIIECTBO;
HACBIIIEHHBIH M HEHACBIILIEHHBI pacTBOpP, KOHLEHTPUPOBAHHBIM U pa30aBlieHHBI pacTBOP;
pPacTBOPUMOCTD BEIECTBA; MAcCOBasi J10JIs1 pACTBOPEHHOIO BEILECTBA; MOJISIPHAs KOHLEHTPALHs
PacTBOPEHHOTO BEIIECTBA;

OCYILECTBIIATH CIEAYIOIINE BUABI JEATEIbHOCTH:

OTIpeNeNATh:

PacTBOPUMOCTD BEILECTB MO TaOJIUIE pAaCTBOPUMOCTH;

HPOBOJUTD:

XUMHYECKHH 3KCHEPUMEHT; MaTeMaTUYEeCKUE BBIYMCICHHUS IPH PELICHUU pPacueTHBIX
3ajay;

HOJIb30BATHCS:

y4eOHbBIM 1ocoOHeM; paBUIaMy O€3011aCHOTO MOBEJCHUS IPU OOPAIIEHUH C BEILIECTBAMH,
XMMHUYECKOH MOCY10H, TabopaTOpHBIM 000pYA0BaHUEM U HarpeBaTeIbHBIMU IPUOOPAMHU.
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I'JTABA 4
COJEPKAHUE YYEBHOI'O ITPEJIMETA B IX KJIACCE.
OCHOBHBIE TPEBOBAHMUSA K PE3YJIbTATAM
YUYEBHOU JEATEJBHOCTH YYAIIUXCS

Tema 1. IloBropenne ocHOBHBIX BonpocoB Kypca xumuu VIII kiacca (6 yacos)
OCHOBHBIE KJIacChl HEOPraHUYECKUX BEIIECTB.
CrtpoeHne aToMa U IEpUOIUYECKUIN 3aKOH.
XuMHUeCKas CBs3b, €€ IPUPOAA U TUIIBL.
OKuUCINUTENBHO-BOCCTAHOBUTENIbHBIE Peakuu. MeTo] 3J1eKTpOHHOTro OanaHca.
KauecTBeHHas 1 KoM4YeCTBEHHAs XapaKTEPUCTUKU COCTaBa PacTBOPOB.

OCHOBHBIE TPEBOBAHMU I
K PE3YJIbLTATAM YUYEBHOM JAEATEJIBHOCTU YYUAIIIUXCA

Yyammecs TOJDKHBI:

OCYILIECTBIIATH CIAEAYIOIINE BUAbI NEATEIbHOCTH:

ONPEAENATh:

NPUHAAJICKHOCTh BEILIECTBA K ONPEACIICHHOMY KJIAaCCy HEOPraHMYeCKUX COEIMHEHUM
10 XUMHUYECKON (popMysie; THUIT XUMHUYECKON pEaKIUH M0 YPaBHEHUIO; THUIl XUMHYECKON CBS3U
Y CTETICHb OKHUCIICHHUS aToMa B COEMHEHUH 1O (hopMyIie; paCTBOPUMOCTh BEIIECTB IO TaOiuie
pacTBOPUMOCTH;

COCTaBJIATh:

YPaBHEHUS  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLMi,  MOJB3YSCh  METOAOM
ANEKTPOHHOTO OanaHca;

XapaKTepPU30BaTh:

dbuznyecKkne ¥ XUMHUYECKHE CBONCTBA HM3yUEHHBIX COCAMHEHMIA; B3aHMMOCBS3b MEXKIY
KJIacCaMH  HEOPraHUYECKMX  COCAMHEHHM;  XUMHYECKHE  DJIEMEHTHl IO MOJOXEHUIO
B [IEPUOIMYECKON CHCTEME M CTPOCHHUIO aTOMOB; 3aKOHOMEPHOCTH H3MEHEHUS XUMHUYECKHX
CBOMCTB TMPOCTHIX BEIIECTB, OKCHUIOB | F'MIPOKCUAOB 3JEMEHTOB A-TPyIIl B MEPUOAAX
U TPYIIIax; COCTaB paCTBOPOB;

MPOBOJUTH:

pacyeTsl 0 YPAaBHEHUSIM XUMHUYECKUX PEAKLMM C UCIIOIb30BAHUEM MOHSATUNA: KOJUYECTBO
BEILIECTBa, MAcCOBas JI0JIS BEIIECTBA B CMECH (PacTBOPE), MOJISIpHASI KOHIICHTPALIHS;

MTOJIL30BAThLC:

y4eOHBIM TocoOueM; TaONMIe pacTBOPUMOCTH KHCJIOT, OCHOBaHHiA, COJIEH B BOJC;
tabnuuei «llepuoguueckas cucreMa xumuueckux 3nemeHToB J1. . Menneneesay;

MIPUMEHSTD:

W3YUYEHHbIE TIOHATHS U 3aKOHbl IPH XapPAKTEPUCTUKE COCTaBa U CBOMCTB BEILECTB,
XUMHYECKHUX PEAKIUM.

Tewma 2. Dnexrponutudeckas auccormaus (11 gacon)

DJEKTPOIUTHI U HEBTIEKTPOIUTHI.

DNEKTPOIUTHYECKAs TUCCOLMALMS BEUIECTB C Pa3jIMYHbIM THUIIOM XHMHUYECKHX CBSI3EH.
Honbl B pacTBopax 31eKTpoiauToB. CuibHbIE U cialble 3JEKTPOJIUTHI. NEKTPOIUTHYECKAs
JMCCOIIMANMSl  CIA0BIX  AJIEKTPOJIMTOB KAk OOpaTUMBIA  TpoIecC. IEKTPOIUTHYECKAs
JMCCOLMALUS KUCIIOT, OCHOBAHUH U COJIEH.

Peaknmu monHOro OOMeHa. YCIOBHS HEOOPAaTMMOTO MPOTEKaHHS pPEaKUUil HOHHOTO
oOMEHa MEXIy pacTBOpaMHM 3JIEKTPOJIUTOB (0Opa3oBaHHME HEPACTBOPUMOIO TMPOIYKTa,
ra3oo0pa3HoOro BEILIECTBAa, CJIA0Oro AJIEKTPOJIUTA). YpaBHEHUS XUMHUYECKUX peakuui
B MOJICKYJISIPHOM 1 HOHHOHN opMax.

JeMoHCTpanyu

1. *MicnpiTaHKe BEIIECTB U UX PACTBOPOB HA MIEKTPHUUECKYIO TPOBOAUMOCTb.

2. Peakiiit HOHHOTO 0OMEHa MEXJTy PaCTBOPaMH JICKTPOJIUTOB.
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JlaGopaTOpHBIE OTIBITHI

1. OGHapy>keHHe HOHOB BOAOPO/Ia U THAPOKCH]I-MOHOB B PaCTBOpax.
[IpakTuyeckue paboThI

1. Peakiiun noHHOTO OOMEHA MEXKTy pacTBOpaMH JIEKTPOIUTOB (1 Jac).

OCHOBHBIE TPEBOBAHU
K PE3YJIbTATAM YUEBHOU JIEATEJILHOCTHU YUAIIIXCS

VYyamuecs: TOKHBIL:

JIaBaTh OIPEAEIECHUS TOHATUAM: SJIEKTPOJIUTHI W HEAIEKTPOJIUTHL, 3JIEKTPOJIUTUYECKAS
JUCCOLIMAIS; aHUOH, KaTHOH; PEaKlud HOHHOTO OOMEHa;

OCYULIECTBIIATH CJIELYIOIINE BUIBI JEATEIBHOCTH:

Ha3bIBATh:

yCIIOBHSI HEOOPAaTUMOI'0 IPOTEKAHUS peakLuil HOHHOTO OOMEHa;

pa3Iuy4arh:

YpPaBHEHUsl PEaKLH, 3alKMCaHHbIE B MOJIEKYJISIPHOM, IIOJHOW M COKPALLEHHOW HWOHHOU
bopmax;

COCTaBJIATH:!

YPaBHEHUsI XMUMHUYECKUX PEAKLUH, XapaKTEPU3YIOINE XUMHUYECKHE CBOMCTBA M3Yy4YECHHBIX
COEIMHEHUI, B MOJIEKYJISIPHON ¥ HOHHOU (hopMax;

OOBSACHATH 3JIEKTPONIPOBOTHOCTH PACTBOPOB 3JIEKTPOIUTOB.

oOpaiarbcs:

C  HCOPraHWYECKWMH  BEIICCTBAMH,  XHMHYCCKOW  TOCYyAOH,  JabOpaTOpHBIM
000pyI0BaHHEM, HATPEBATEIBHBIMH TPHOOpaMH;

MIPOBOJINTH:

oOHapy’KeHHEe MOHOB BOJOpOJia M FMIPOKCUI-HOHOB B PAacCTBOPE; pPEAKIMH MEXIY
pacTBOpaMu IEKTPOJIUTOB;

HOJIb30BAThHCA:

y4eOHBIM TocoOueM; TaONIuIe pacTBOPUMOCTH KHCJIOT, OCHOBaHHiA, COJIEH B BOJC;
tabmuuen «llepuoauueckas cucremMa XUMU4eckux saemMeHToB [l. M. MenaeneeBay; npaBuiamMu
0€301acHOT0 NOBEICHUS MTPU OOPAIEHUH C BEIIECTBAMU, XUMHUYECKOM MOCYy 101, 1TaO0opaTOPHBIM
000py/I0BaHUEM U HarpeBaTeIbHBIMU IPUOOPAMU;

IMPUMCHSATDB:

U3yUEHHbIC TIOHATHUS U 3aKOHBI MPHU XapaKTEPUCTUKE COCTaBa U CBOWCTB BEILECTB,
XUMHNYCCKUX peaxunﬁ, PCIICHNHU paCUYCTHBIX 3a/1a4.

Tewma 3. Hemertasnst (30 yacoB)

OO01mas xapakTepuCTHKa HEMETaJUIOB.

Xiop. [Tonoxkenune B nepruoaNnYECKON CUCTEME XUMUYECKUX JJIEMEHTOB.

DJIEKTPOHHOE CTPOEHUE aTOMa XJIopa. XJ0op B IPUPOJE.

®usznueckue CBOMCTBA XJIOpa. XUMHYECKHE CBOMCTBAa XJOpa: B3aMMOJCHCTBHE
C MeTaJlllaMH, BOJOPOAOM.

XmopoBogopoa. ComnsiHass KUCIIOTa. XUMHYECKHUE CBOMCTBA COJSTHOM KHUCIOTHI: JIEUCTBUE
Ha UHIUKATOPBl, B3aUMOJEHUCTBHE C METAJUIaMH, OCHOBHBIMU OKCHJIaMH, OCHOBAHUSIMHU
U consiMH. Xiopuabl. KauecTBeHHas peakius Ha XJIOpUA-UOHbL. [[puMeHeHne COasIHON KUCIOThI
U XJIOPUJOB.

Kucnopon.  IlomokeHne B MEPUOAUMYECKOM  CUCTEME  XMMHUYECKHMX  BJIEMEHTOB.
DneKkTpoHHOe cTpoeHue atoma. Kucnopon B npupoe.

AnnotponHbie  MOAM(PUKAIMKM KHUCJIOpoJaa (KUCIOpOA, O030H). Du3nyueckue CBOWCTBA
KHCIopoja. XUMUYECKHE CBOMCTBA KHUCJIOPOAA: B3aUMOJCICTBUE C METAJlJIaMU, BOJIOPOJOM.
Oxucnenune cnoxHbix BemecTB (okcunpa yraepoaa(ll), merana) xucinopopom. IIpumenenue
KHCJIOpO/a.

Cepa. IlonoxeHue B NEPUOIUYECKONW CUCTEME XHUMHYECKUX DSJIEMEHTOB. DJEKTPOHHOE
cTtpoeHue aroMoB. Cepa B Ipupoe.
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®dusnuecKue CBOMCTBA cepbl. XUMHUUECKUE CBOMCTBA CEPBI: B3aUMOJCHCTBUE C METAJNIAMH,
BOZOPOJOM, KHciIoponoM. [Ipumenenue cepsl.

Oxkcuabl cepul(IV) u cepri(VI), ux B3zaumogeiicteue ¢ Bojoil. B3aumopeiictBue okcuaa
cepri(V]) co menoyamu 1 OCHOBHBIMH OKCHJIaMH ¢ 00pa30BaHUEM CPEIHHUX COJICH.

Cepnas kucnoTra, QpU3MUECKUE CBOHCTBA. XHMMHYECKHE CBOWCTBA Pa30aBICHHON CEPHOM
KHMCIIOTBI: JCWCTBHE HA MHAMKATOPBI, B3aMMOJCHCTBHE C METa/NIaMH, OCHOBHBIMH OKCHUIAMH,
OCHOBAHHUSAMH, COJSIMH. OCOOEHHOCTH B3aUMOJICHCTBUSI KOHIICHTPHUPOBAHHOW CEPHON KHUCIOTHI
C MeTaJlJIaMM Ha IpUMepe peakiuu ¢ Meabto. Cou CepHOM KUCIOTHI: CyIb(paThl HATPUs, Kalus,
6apust. KauecTBeHHas peakiyst Ha cyib(ar-uoHbl. [IpuMeHeHne cepHoi KUCIOTHI U CyIb(aToB.

A3zor. IlonoxeHue B MEPUOJUYECKONH CHCTEME XMMMUYECKHUX 3JEMEHTOB. JJEKTPOHHOE
CTPOEHHME aTOMOB. A30T B IPUPOJIE.

[IpocToe BemecTBO, ero (Qu3MUECKHE CBOMCTBA. XHMHUYECKHE CBOMCTBAa a30Ta:
B3aUMO/IEICTBHE C BOAOPOAOM; KUCIOPOJIOM ¢ 0OpazoBaHueM okcuaa azota(ll).

AMMHak, ero Gpu3NYecKue CBOHCTBA. XMMHUYECKHE CBOWCTBA aMMHAaKa: B3aWMOJICHCTBUC
aMMuaKa ¢ KUCJIOPOJOM, BOIOM U KucioTamu. [IpuMeneHne ammuaxa.

A30oTHas KuCIIOTa, €€ (U3NYeCKHue CBOMCTBA. XHMMHUYECKHE CBOWCTBA pa30aBICHHOM
A30THOM KHUCJIOTBL: JEHCTBUE Ha MHAMKATOPBI, B3aHMOJEHUCTBHE C OCHOBHBIMU OKCHJAMH,
OCHOBaHHUSAMH, cONsIMU. OCOOCHHOCTH B3aUMOJICHCTBUSI KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI
C METAJUIAMM HA IpUMepe peakuuu ¢ Meapto. Hurtpatel. IlpuMeHeHne a30THOM KHUCIIOTBI
U HUTPATOB.

®ocdop. IlonoxeHue B NEPUOJUUECKON CUCTEME XUMHUYECKUX 3JIEMEHTOB. DJIEKTPOHHOE
cTpoenue aroma. Pocdop B npupoe.

[Ipocroe BemiecTBO, ero Qusnueckue cBoiicTBa. XuMuueckue cBoHcTBa (ocdopa:
B3aMMOJICHCTBHUE C KHCIOPOIOM C oOpazoBanneM okcuaa hocdopa(V).

Oxcun docdopa(V). docdopras kuciaora, ee KuciaoTHele cBoiictBa. Conu (pochopHOit
kucioTel. [Ipumenenue GpochopHoit KucmoTs u pocdaros.

[ToHsATHE O MUHEPATIBHBIX y1OOPEHHUSX.

VYrnepoa. [lonoxxeHne B NEPUOIUIECKON CUCTEME XUMHUYECKUX IJIEMEHTOB. DJIEKTPOHHOE
CTpOEHHE aToMa. YTJIepOoJ B IPUPOJE.

AnmorponHble MomUQUKaMKA yriepona (ammas, rpadur), ux (QU3UYECKHe CBOWCTBA.
XVMHYECKUE CBOWCTBA YIIEpOAa: B3aUMOJEHCTBUE C KUCIOPOIOM.

Oxkcun yrnepona(ll): ¢usmyeckue cBOHCTBA, TOKCHMYHOCTb. XHUMHYECKHE CBOICTBa:
ropenue, B3aumo/eiictaue ¢ okcuaoM meau(lIl).

Oxkcun yraepona(IV). Ilomyuenue. dusmueckue cBoHcTBAa. XHUMHUYECKHE CBOMICTBA:
B3aMMOJIeiicTBHEe ¢ BOAOW (0Opa3oBaHME YTOJNBHOM KHUCJIOTHI), IIenouyaMu (oOpa3oBaHue
KapOOHATOB), OKCHAAMM  ULIEJIOYHBIX META/JIOB M Kanblus. KadecTBeHHass  peakuus
Ha YIJIEKUCIIBIN a3 C U3BECTKOBOW BOJIOM.

VYronpHas kucnorta. Kapb6onatel. XuMuyeckue CBOWCTBa KapOOHATOB: B3aWMOJEHUCTBHE
C KHCIIOTaMH, TEpPMUYECKOe pasjiokeHue KapOoHara KanbLus. [IOHSATHE O KHCIBIX COJISX.
I'mopoxapOoHaThl HATpWs, KaiublMs W MarHus. KauecTBeHHass peakiysi Ha KapOOHAT-MOHBI.
KapOonar kanbuus B npupoie (Mei, U3BECTHSIK, Mpamop).

[TonsTe 00 oprannueckux BemecTBax. OcoOEHHOCTH aTOMa yriepoja (BaJlEHTHOCTD,
CIOCOOHOCTh OOpPa30BbIBATH OAMHAPHBIE M KpaTHblE CBS3M, JIMHEHHbIE, pa3BETBICHHBIC
U IUKJIMYECKHE CTPYKTYphl MOJIEKYJ) KaK IpUYMHA MHOToOOpa3usi OpraHUYECKUX BEIIECTB.
3HaueHUE OPraHN4YECKUX BEUIECTB B IPUPOJE U KU3HU YEJIOBEKA.

Kpemuuii. [lonoxxeHne B nepuogu4eckoi CUCTEME XUMUYECKUX 3JIEMEHTOB. DJIEKTPOHHOE
cTpoeHue aromoB. KpemHuuii B npupoze.

Kpemunmii kak mpocToe BemiecTBO, €ro (pu3myeckhe CBONCTBA. XUMHUECKHE CBOWCTBA
KPEMHUS: B3aUMOJEHCTBUE C KUCIOPOIOM.

Oxcun kpemuusi(IV): ¢usmueckue cBoiicTBa. XMMHUYECKHE CBOMCTBA: B3aMMOJCHUCTBHE
C pacTBOpaMH I1eno4el ¢ 00pa30BaHUEM CUIMKATOB.

KpeMHueBass kucnora: mosiydeHue IEHCTBUEM CUIIbHBIX KHCIOT Ha pacTBOp CHUJIMKaTa
HaTpHs, Pa3I0KEHHUE ITPU HarPEBAHUH.
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[IpumeHeHre COETUHEHUH KPEMHUS: TOHSATHE O CTPOUTENbHBIX MaTepuanax (LEeMEHT,
OCTOH, KEpaMHKa, CTEKJIO).

IIpakTruecKkuil BBIXO MPOAYKTA PEAKIIUU.

JemoHCcTpau

3. O06pa3ibl MPOCTHIX BEIIECTB HEMETAJIOB.

4. Bzaumo1eiicTBUE KOHIEHTPUPOBAHHOM CEPHOUM KHUCIOTHI C MEBIO.

5. PactBOopeHne aMMuaka B BOJE.

6. BaumopenicTBrue KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJBIO.

7. O0Opasibl MUHEPATIbHBIX y100peHUH.

8. KauecTBeHHas peakius Ha yIJIEKUCIIbIN Tras3.

9. B3aumoneiicTBue kapOOHATOB € KUCIOTaMHU.

10. TTonyyeHue KpEMHUEBOW KUCIIOTHI.

11. O6pa31pl cTeKNIa U CTPOUTEIBHBIX MAaTEPUAIIOB.

Pacuernsle 3a1aun

1. BeluucneHus 1o ypaBHEHUSIM XMMHUYECKUX PEAKIMHA Macchl, KOJIMYECTBa WM 00BbeMa
(mn1s ra3oB, MPU H. y.) MO U3BECTHOM Macce, KOJIMYECTBY WU 00beMy (AJif ra3oB, NMpU H. Y.)
OJTHOT'O W3 BCTYNUBUIMX B PEAKLUIO WM MOJyYEHHBIX BELIECTB, KOIZla OJHO M3 BELIECTB B3STO
C U30BITKOM.

2. PacueTsl 1O XMMHUYECKUM YypaBHEHHSM C Y4€TOM HPAaKTUYECKOTO BbIXOJA MPOIYKTa
peaxkuuu.

JlaGopaTOopHBIE OIIBITHI

2. KauecTBeHHas peakuys Ha XJIOpPUJI-HOHBI.

3. KauecTBeHHas peakuus Ha CyJb(haT-HOHBI.

4. KayecTBeHHas peakiysi Ha KapOOHAT-HOHBI.

5. Pacrio3zHaBaHMEe MOHOB KMCJIOTHBIX OCTAaTKOB (XJIOPUA-, Cylb(}ar- 1 KapOOHAT-MOHOB).

[IpakTuueckue padoThI

2. Ilonyuyenue u u3ydenue cBoicTs okcuaa yriepoaa(IV) (1 gac).

3. Pemenue skcriepuMeHTaIbHBIX 3a1a4 1o TeMe «Hemeramnb (1 gac).

OCHOBHBIE TPEBOBAHI A
K PE3VJIbTATAM YUYEBHOMN JAEATEJIBHOCTU YYUAIIIUXCA

Yyammecs TOJDKHBI:

JIaBaTh ONpEACICHHUs MOHATHIM: KAueCTBEHHAs PEaKIUs;, a/IOTPONHUs; TaJOTCHUIIbI,
CHJTUKATBI; OPraHUYECKUE COCTUHCHHS,

OCYIIECTBIIATh CACIYIONINE BH/IbI ICATCIBHOCTH:

HAa3bIBATh:

bu3ryuecKkre W XUMHUYCCKHE CBOMCTBA HEMETA/UIOB U MX COCAMHEHHH; KauyeCTBEHHBIC
peakuuu Ha noHsl CI-, SO4*~, CO3%;

COCTaBJISATE:
YpaBHEHHUS PEAKIUH, XapaKTCPU3YIOIUE XUMUICCKUE CBOWCTBA N3YYCHHBIX COCTMHEHUN;
oOpatarbcs:
C  HCOPraHWYECKWMH  BEIICCTBAMH,  XHMHYCCKOW  TOCYyAOH,  JabOpaTOpHBIM
000pyI0BaHUEM, HATPEBATEIBHBIMH IPHOOpaMH;
MIPOBOJINTH:

pacyeThl Mo ypaBHEHHUSIM XMMHUYECKHX PEAKIMW, €CIM OJJHO BEIIECTBO B3STO B M30BITKE,
C YYETOM IIPAKTHYECKOTO BBIX0J1a IPOAYKTA PEAKIUH;

KauecTBeHHbIE peakiyy Ha HoHbl Cl-, SO42~, CO3%;

XUMHUYECKHUHA SKCIICPUMEHT;

MI0JI30BATHCA:

y4eOHBIM TMocoOueM; TaONIuIe pacTBOPUMOCTH KHCJIOT, OCHOBaHHIA, COJIEH B BOJC;
tabnuien «lleproauueckas cucremMa XuMu4eckux snemMeHToB J[. 1. MeHneneeBay; npaBuiaMu
0€30IMacHOTO TIOBEICHUS MTPH OOPAMEHUH C BEIIECTBAMHU, XUMHYECKOH TOCYI0H, TaO0OpaTOPHBIM
000pYIOBaHUEM M HarpeBaTEIbHBIMH TPUOOPAMU;
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IMPUMCHSTD:
HN3YUYCHHBIC TIOHATHUSA ¢ 3aKOHBI IIPHU XapaKTCPUCTHUKE COCTaBa U CBOICTB BC€IICCTB,
XHUMHUYCCKUX peaKuHﬁ, CII0C000B MOJIYyUCHUA BCUICCTB, PCHICHUH PACUCTHBIX 3a1a4.

Tema 4. Metannsi (17 gacoB)

[TonokeHre METaIJIOB B IEPUOINYECKON cHUCTEME XUMUYECKUX 3JIEMEHTOB U OCOOEHHOCTH
3JIEKTPOHHOT'O CTPOEHUS UX ATOMOB.

[Ipocteie BemiecTBa MeTawibl, WX (Qusnueckwe cBoiWcTBa. [loHsATHE O CrTaBax.
[IpuMeHeHne MeTasIoB U ciiaBoB. bruosornueckas pojab METaIOB.

OOmue XUMHYECKHE CBOMCTBA METAJUIOB. B3aMMOJCHCTBHEC C HEMETAJIAMH, BOJOM,
pa30aBICHHBIMU KUCIOTAaMU, BOJHBIMU PACTBOPAMH COJICH. P51 akTHBHOCTH METAIIOB.

ITonsiTe 0 KOppoO3UM Kemnesa.

CoenvHeHHs METAJIOB: OCHOBHBIE OKCHJIBI, OCHOBaHUS, aM(OTEpHbIE OKCHJbI
Y TUAPOKCHUJIBI, COJIH.

KauecTBeHHOE 0OHapyKeHHE KAaTHOHOB KalbIHs U Oapus B pacTBOpax UX COJICH.

[TonsTHE O )KECTKOCTH BOJIBI.

Haxoxzaenne meTamioB B mpupoje. XUMHYECKHE CHOCOOBI MONyYEHHUS METAJUIOB M3 MX
MPUPOJHBIX COEIMHEHHUI: BOCCTAHOBIIEHHE YyriiepojaoM, okcuaoM yriepona(ll), Bomopomom,
MeTaJIaMH.

[TonsiTre 006 3nekTponm3e Ha npumepe paciiaBa NaCl.

JlemoHCTpanuu

12. O0pa31ipl METAIIOB U CILJIABOB.

13. BzaumopeiicTBuEe METaNIOB ¢ KMUCIOPOJAOM, BOJIOMH.

14. KauecTBeHHBIC peaKIIMU HA MOHBI KAJIBIUS U OapHs.

JlabopaTopHbIE OMBITHI

6. B3aumoeiicTBie METalIOB C pacCTBOPAMU KUCIIOT.

7. B3auMoAeiCTBUE METAIIIOB C PACTBOPAMHU COJIEH.

8. YMeHbIIeHHe KECTKOCTH BOJIBI.

[TpakTrueckue paboThI

4. Penienue sKCriepuMEeHTaIbHBIX 3a/1a4 1o TeMe «Metauish (1 gac).

OCHOBHBIE TPEBOBAHUA
K PE3VJIbTATAM YUYEBHOU JESATEJIBHOCTU YUAILIUXCS

Yyammecs TOJDKHBI:

JaBaTh OMPEICNICHUs TOHSATUSAM: P AKTUBHOCTH METAIJIOB; CIUIaBbI; SJIEKTPOJIH3;
KOpPO3Us KeJie3a; )KECTKOCTh BOJIbI;

OCYIIECTBIIATH CIEAYIONINE BUBI JCATCIbHOCTH:

HA3bIBATh:

dusznyeckue U XMMHYECKHE CBOIICTBA METANIOB U UX COEIWHEHUH; KaueCTBEHHBIC
peakuuy Ha noHbl Ca’" u Ba?*; npuduHsl KOPPO3UH XKele3a ¥ COCOOBI ee IPeaypekIeHNUS;

COCTaBIJISATh:

YpaBHEHHUS PEAKIUH, XapaKTCPU3YIOIUE XUMUICCKUE CBOWCTBA N3YUCHHBIX COCIMHEHUN;

OOBACHATE:

MPUYUHBI )KECTKOCTH BOJBI M CIIOCOOBI €€ yCTPaHCHHS;

oOpatarbcs:

C  HEOPraHWYECKWMH  BEIICCTBAMH,  XHMHYCCKOW  TOCYyAOH,  JabOpaTOpHBIM
000pyI0BaHUEM, HATPEBATEIBLHBIMH IPHOOpaMH;

MIPOBOJINTH:

KaueCTBEeHHbIE peakiuy Ha noHbl Ca’” u Ba®"; xumMuueckuii SKCIepuMeHT;

MIOJIb30BATHCS

y4eOHBIM MOcOOHeM; TaOnuield pacTBOPUMOCTH KHUCIIOT, OCHOBAaHUMU, COJEil B BOJE;
tabnuneit «llepuoguyeckas cuctema xumudeckux saemeHToB [1. 1. MenneneeBay; npaBuiaMu
0€30MMacHOT0 MOBEICHHUs MPH OOPAIEHUH C BEIIECTBAMHU, XUMUYECKOM MOCYy 101, Tab0opaTOpHBIM
000pyI0BaHHUEM U HarpeBaTEIbHBIMH MPUOOpaAMU;

170



Hayuonanvuovuii npasosoii Hnmepnem-nopman Pecnyonuxu bearapyce, 05.09.2023, 8/40336

IMPUMCHSTD:
HN3YUYCHHBIC TIIOHATHUSA U 3aKOHBI IIPHU XapaKTCPUCTHUKE COCTaBa U CBOICTB BC€IICCTB,
XHUMHUYCCKUX peaKuHﬁ, CII0CO00B MOJIyUCHUA BCUICCTB, PCHICHUH PACUCTHBIX 3a1a4.

Tema 5. O6006menue 3HaHMit (2 yaca)
XuMus BOKPYT Hac. XUMHSI M OXpaHa OKPY>KAIOIIEH CPEIbI.

OCHOBHBIE TPEBOBAHM I
K PE3VJIbTATAM YUYEBHOU JESATEJIBHOCTU YUAILINXCS
Yyammecs TOJDKHBI:
XapaKTepU30BaTh:
pOJ'IB XUMHUHU B HOBCGHHGBHOﬁ JKNU3HU U pGIHeHI/II/I 9KOJIOTHUYCCKUX HpO6H€M.
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