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IHosicHUTEeILHAA 3aNIUCKA

[TporpaMmma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIEr0 0Opa30BaHMsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC 00O, a Takxke Ha OCHOBE (herepabHOM
pabodeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPETNOJaBaHUsl yueOHOro mpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoit deneparum.

[IporpaMmma mo xXuMHUM [a€T MpeACTaBIEHHWE O LeNsIX, OOmIeld cTpareruu Oo0y4eHws,
BOCTIIUTAHHUS W Pa3BUTHs OOYYAIOIIUXCS CPEACTBAMH YYeOHOrOo MpeIMeTa, YCTaHaBIIMBAET
o0s13aTeNnbHOE TIPEIMETHOE COJEpKAHUE, MPEIyCMATPUBACT paclpeelieHne ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONPeeseT KOIUYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJIEP)KaHUSA, PEKOMEHAYEMYIO I[OCIIE€0BATEIbHOCTD
W3YYCHUS XUMHUHU C YUETOM MEKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JOTHKH y4eOHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcsi, ONpeaesisieT BO3MOKHOCTH MIPpeaMeTa JUIs
peanu3anuu TpeOOBaHUHN K pPe3ysibTaTaM OCBOSHHUS OCHOBHOUM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHus, a TAK)Ke TPEOOBaHUH K pe3yJbTaTaM 00yUeHUS] XUMHHI
HA YpOBHE IMeNell W3y4YeHHs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIHHOMN
JeSITeIbHOCTH 00y4aloIIerocs 10 OCBOCHUIO YUEOHOTO CO/IepIKaHUSL.

3HaHME XUMUU CIIY>)KUT OCHOBOH ISl JOPMHUPOBAHUS MUPOBO33PEHUS 00YUarOIIerocs, ero
MPEJICTAaBICHUI O MaTepUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIe XUMHUEH
MPEJICTABICHHS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00 IBOJIIOIHMH BEIIECTB B MPHUPOJIE, O MYTIX
pemieHuss TH00aNbHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOIA,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOJIEM 3IpaBOOX PAaHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET peanu3alliid  BO3MOXKHOCTEH Il CcaMmMoOpa3BUTUS U (POPMUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011eH 1 (PyHKIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIJIEHUS U TBOPUYECKUX CIOCOOHOCTEH 00y4aromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOHl  NeATeNbHOCTH, OSKCIEPUMEHTAIbHBIX U
HCCIICIOBATEILCKUX YMEHUHM, HEOOXOMUMBIX KaK B IIOBCEAHEBHOW JKHU3HH, TaKk H B
npohecCHOHATLHON IS TEIILHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI I[EJIOCTHOTIO
B3IJI51a HA €UHCTBO MPUPOABI U YEJIOBEKa, SIBJISETCSI OTBETCTBEHHBIM 3TAalioM B (OPMUPOBAHUU
€CTECTBEHHO--HAyYHOU TPaMOTHOCTH 00YJarOIINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HAHUAM, K TPUPOZAE, K UEIOBEKY, BHOCHT CBOM BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOydJaronuxcs.

JlanHbIe HampaBieHUS B OOYyYEHUM XMMHH OOCCIICUMBAIOTCS CHEIU(DHUKON COmepKaHUS
yueOHOro TpeaMeTa, KOTOPBIA SIBISIETCS TIENAarorMueckKd aJalTHPOBAHHBIM OTPAKCHHEM
0a30B0il HayKH XMMHHU Ha OTPeACIEHHOM dTarne e€ pa3BUTHS.

Kypc xumMuum Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs OPUEHTHUPOBAH Ha OCBOEHHE
00y4JaroIMMHUCS CUCTEMbI TIEpPBOHAYATIBHBIX MOHATUN XUMUH, OCHOB HEOPTraHUYECKOW XUMHH U
HEKOTOPBIX OTJEIIbHBIX 3HAYUMBIX TIOHATUH OPTaHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOrpaMMbl IO XUMHH c(hopMHpOBaHA HA OCHOBE CHCTEMHOIO
nonxona k e€ mzydenuro. CojepaHue CKIAJbIBACTCS W3 CUCTEMbl MOHATHI O XMMHYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYEeCKOoW peakuuu. OOe 3TH CUCTEMBI



CTPYKTYpPHO OpPraHM30BaHbl 10 IPHUHLHUIIY IOCJIEJOBATEIBbHOIO pPAa3BUTHs 3HAaHUM Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MpEACTaBICHUH 00 NEKTPOIUTUUECKOM TMCCOIMAIINN BEILIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PacCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCJIEIOBATENIBHO OT OJHOTO YPOBHS K JApPYromy,
BBIMOJHAS (YHKIUM OOBSICHEHHUS U MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHS U OJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mNporpaMMbl IO XMMHUHU CIIOCOOCTBYET (OPMHUPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HAHUIO M METOJIaM MO3HaHus B Hayke. M3yuenne xumun
OPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUW M3 paHee M3YyYEHHBIX YUEOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» 1 «Pusuka. 7 Kjaccy.

[Ipu n3ydeHnr XUMHH TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOI HayKH Kak
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NESTEILHOCTH YeIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3a/iadya y4eOHOro MpeAMeTa COCTOUT B (OPMUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUNH — BaXHEUIIHMX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HAyKH, B
MPHUOOIIEHNHU K HaAyYHBIM METO/IaM MMO3HAHUS MIPU U3yYEHUH BEIECTB U XMMUUYECKUX PEaKIIUii, B
dbopMUPOBAaHUM U PA3BUTHUH I[O3HABATEJIbHBIX YMEHUH M UX NPUMEHEHUU B Yy4yeOHO-
MIO3HABATEILHOM U yueOHO-MCCIIEI0BATEIBCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII O€3011acHOTO
00palIeHus C BEIECTBAMU B TIOBCEIHEBHON KHU3HH.

[Ipy m3ydyeHWH XMMUU Ha YpPOBHE OCHOBHOIO OOIIEro OoOpa3oBaHMs Ba)XHOE 3HAUCHHE
npuoOpeny Takue IeH, Kak:

— (hopMUpOBaHHE MHTEIJICKTYAIbHO PA3BUTOH JMYHOCTH, TOTOBOW K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY MPHUHATHIO PELICHUH, CIIOCOOHON aganTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIIOBUSM JKU3HU;

— HaAmpaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OOYyJalomuxcs K
CaMOCTOSITEJIBHOW  ITO3HABATEIIBHOW  JEATEIbHOCTH, HAY4YHbIM  METOJaM  IIO3HAaHWS,
(GOpMUPYIOIIUM MOTHUBAIIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYarOIIMMUCS OINbITa
pa3HooOpa3HON NeATeNbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE I Pa3IMUHbIX BUJOB JESTEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qrciae YMEHHH OOBACHATh M OLCHHMBATH SIBJICHUS OKPY)KAIOLIEr0 MHpa, MCIOJNB3Ys 3HAHHS H
OMBIT, TOJYYEHHBIC MPH M3YYCHUH XUMHM, NPUMEHATh HMX MPH peleHHH MpodieM B
MOBCEIHEBHOM KU3HU U TPYAOBOU AEATEIbHOCTH;

— (opmupoBaHue y 00y4aronmxcs r'yMaHUCTUYECKUX OTHOLICHHM, TOHUMaHUs IIEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKU SKOJOTHYECKH LeJIecoo0pa3HOro MoBeAeHUs B OBbITY U
TPYAOBOM JEATEIIBHOCTU B LEIAX COXPAHEHUS CBOETO 3J0POBbA M OKPYKAOUIEH MPUPOIHON
Cpelbl;

— pa3BUTHE MOTUBALMU K 00y4EHHI0, CTOCOOHOCTEI K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduis 1 HaPaBICHHOCTH AaJbHEHIIero 0OyueHusl.
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OO01ee yuCiiO 4acoB, OTBEACHHBIX IS M3yYEHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJIEIIO).

Copepxanue y4e0HOro nmpeaMera

8 kiace
IlepBoHayajbHBIEe XUMHYECKHE TOHATHS
[Ipeamer xumuu. Posib XUMHM B KU3HM 4YeJIOBEKa. XMMUS B CUCTEME HayK. Tena U BelecTBa.
®du3nyueckue CBOWCTBa BEIIECTB. ATrperaTHoe cocTosHHe BemecTB. lloHsTHe o Meromax
no3HaHUs B XuMuu. YucTele BemecTBa U cmecu. CiocoObl pa3ieieHust cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE 3eMEHThl. CHUMBOJBI XHUMHUYECKHUX 3JIEMEHTOB.
[TpocThie U clioXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP AaTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcTaBa BellecTB. OTHOCUTENbHAA aTOMHast Mmacca. OTHOCHUTENIbHAST MOJIEKYJISIpHAst
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUU.

KomnuectBo BemectBa. Monbk. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
YHCclia CTPYKTYPHBIX €AMHHUIL BelecTBa. PacuéTsl mo popmynam XuMUYECKUX COEIUHEHUH.

®uznyeckue M XUMHYECKHE SIBICHUSA. XHMMHUYECKas peakuus U e€ INpU3HAKU. 3aKOH
COXPaHEHHSI MACChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kinaccudukanus XUMUYeCKuX peakiuit
(coenuHeHus, pa3IoKeHHsI, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOW IMOCYNOH, mpaBUiIaMu paboOThl B JabopaTopuu U MpUEMaMu
oOpaieHus ¢ 1abOpaToOpHBIM OOOpPYIOBaHUEM, M3yYeHUE M OMHCAHHE (U3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMI0IeHHE Pu3nUecKuX (TJIaBJIeHUE BOCKA, TassHUE JIba,
pacTHpaHue caxapa B CTyIKe, KUIIEHHE U KOHJACHCAIUs BOJAbI) U XUMUYECKHUX (TOpEHUE CBEYH,
NPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMO/ICHCTBHE Mella ¢ KUCIOTON) SABJICHUI, HaOII01eHHEe
U ONHCAaHWE TMPU3HAKOB TMPOTCKAHHMS XHUMHUYECKUX peakuuid (pa3ioKeHHe caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOCHCTBUE >kene3a c¢ pacTBopoM coiu menu (II), msydenwme cmocoOoB
pasJeNeHuss CMeceil: C TMOMOINBI0 MarHuTa, (QUIBTPOBAaHWE, BBIIAPUBAHHE, TUCTHILISAINS,
xpomaTtorpadusi, TMpOBENEHHWE OYMUCTKA TMOBAPEHHON CONMM, HAONIOACHHE U ONHCAHHE
pe3yNbTaTOB TMPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiinue npeacTaBUTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmecp razoB. CocraB Bo3ayxa. Kuciopon — 3I€MEHT M IPOCTOE BELIECTBO.
Haxosxnenue kuciopoja B mpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMydeHHsS] KHCIOpPOAa B JaOOpaTOpuM W
MPOMBINUICHHOCTH. KpyroBopoT kucimopoaa B mpupone. O30H — alIoTpOIHAs MOAM(PUKAIUS
KHCIIOpOJa.

TennoBoir 3(pdekT XUMHUYECKOW peakluh, TEPMOXHMHYECKHE YpaBHEHHS, JK30- U
SHIOTEPMHUYECKHUE pEaKIuu. TOIIMBO: Yroib M METaH. 3arps3HeHHe BO31yXa, YCHIIEHHE
NapHUKOBOTO P deKTa, pa3pyluieHre 030HOBOTO CIIOS.

Bogopon — »anemeHT M mpocroe BemecTBo. HaxoxaeHue BoxopoAa B INPUPOJE,
buznyeckue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyueHus. KucioTsl u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy&€Thl M0 XMMHUYECKUM YpaBHEHUSIM.
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®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBILICHHBIE pPacTBOPBl. PacTBopuMOCTh BewlecTB B Bojie. MaccoBasl 10js BeEIECTBAa B
pactBope. XUMHUUYECKUE CBOMCTBA BOJAbl. OCHOBaHUs. Poib pacTBOpPOB B MPUPOAE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMUCTKA
MPUPOTHBIX BOJI.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coyieoOpa3yrorire (OCHOBHBIE, KUCIOTHBIEC, aM(oTepHbIC) U HeconeoOpa3yromue. Homenkiarypa
OoKcHA0B. PU3HUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loydeHne okCuaoB.

OcnoBanus. Kiaccudukanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHMAL.
HomeHnknarypa ocHoBaHmii. ®Pu3nyeckue U XMMHUYECKHE CBOWCTBAa OCHOBaHUU. llomydeHue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHUECCKUE
cBoiicTBa kucHoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lomyuenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpeesieHHe COJEpKaHUA KHUCIOpOoAa B BO3JAyXe, IOJIyueHHe, cOOHMpaHHe,
pacro3HaBaHMEe M HM3YyY€HHE CBOMCTB KHCIOpOJa, HAOMIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MPEKpallleHUs TOpeHus (moxkapa), O3HAaKOMIIEHUE C
o0pa3llaMyd OKCHJIOB M OINHMCAHWE HMX CBOWCTB, MOJy4Ye€HHE, COOMpaHWE, pPAclO3HAaBaHUE H
W3YYCHHE CBOWMCTB BOAOpoaa (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOXHO HCTIOJIb30BAaHUE BUIEOMATEPHAIIOB), HAOIIOCHHE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Momnb, uccaenoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMIMOJICHCTBHE BOABI C MeTalulaMH (HaTpueM H KalbllueM) (BO3MOXKHO HCIOJL30BaHUE
BUJICOMaTEPHAIIOB), HCCIIEJOBaHNE OOPa3I[0B HEOPraHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHNE U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEIOYel, U3ydyeHue
B3aumoeicTBus okcuma meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C MeETajUIaMH,
peakuui HEUTpanu3aluy, IO0JIYy4YEeHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOIO
MeTajia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 o TeMe «BaxkHelue
KJIACChl HEOPTAaHUYECKUX COEUHEHUI.

Iepuonuveckuii 3akon u Ilepuoamueckasi cucrema xummu4yeckux 3jaemento JI. H.
MenpeseeBa. CTpoenne aToMoB. XUMHYeCKas CBsA3b. OKNCINTE]IbHO-BOCCTAHOBHUTEIbHBIE
peakuuu

[lepBble MOMBITKH KiIacCU(PHUKAUU XUMHUYECKHUX 3J1eMEHTOB. [loHsTHE O rpymmax CXOAHBIX
9JIEeMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMENbHbIE META/lIbl, TaJlOT€Hbl, HHEPTHBIE Ta3bl).
DJeMEeHTHI, KOTOphIe 00pa3yIoT aM(OTEpHBIE OKCUIBI H THAPOKCUIBI.

ITepuognueckuit 3akoH. Ilepuonnueckas cucreMa xumudeckux aemeHTos JI. M. Menneneesa.
Koporkonepuoanass u miuHHOmepuoaHas ¢opmbl llepuonnyeckoil CHUCTEMBl XUMHUYECKHX
sneMmeHnToB /. 1. MenneneeBa. [lepronbl u rpymnmnbl. @U3NYECKHI CMBICT TOPSIAKOBOIO HOMEpA,
HOMEPOB MEpUO/Ia U TPYIIIHI JIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX saep. M3otombl. OnexkTpoHsl. CTpoeHHE 3IEKTPOHHBIX
obonouek aroMoB TiepBbIX 20 xumuueckux diemeHTOB Ilepuommueckort cucremsr J[. U.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO 3JIEMEHTA MO €ro noJioxeHnuto B [lepuoanyueckoit
cucteme /1. 1. Meneneena.



3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XUMHUYECKHUX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U MEPUOIAM.
3nauenue Ilepnonndeckoro 3akoHa u Ileproauyeckoil CUCTEMBbl XMMHYECKHUX SJIEMEHTOB ISl
pa3BuTHs Hayku U ipakTuku. [{. 1. MenaeneeB — yu€HbIN U rpakJaHUH.
Xumuyeckasi cBs3b. KoBareHTHas (MOJISIpHAS U HETIOJISIPHAS) CBS3b. DJIEKTPOOTPHUIATEILHOCTD
XHUMUYCCKHX 3JIEMESHTOB. IOHHAs CBS3b.
Crenenn okucneHus. OKHUCIUTETHHO--BOCCTAHOBUTEIbHBIC peakiuu. [Iporecchl OKUCICHHUS U
BOCCTaHOBJICHHS. OKHCIIUTEIH U BOCCTAHOBUTEIIH.
Xumuueckuii Ixcnepumenm:
M3YyYeHHE OOpa3IOB BEIIECTB METAJUIOB M HEMETAIIOB, B3aUMOJCHCTBUE THAPOKCUIA ITUHKA C
pacTBOpaMH KHCJIOT U IIEJNOYEH, NPOBEICHHE OIBITOB, HUIIOCTPUPYIOIINX TMPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIHi (TOpEHUE, PEAKIIUH PA3JIOKECHHS, COCTUHEHUS ).
Mescnpeomemnuie ceasu
Peanuzanus MexnpeIMEeTHBIX CBSI3€H MpPU M3YyYEHUU XUMHUU B 8 KJIACCE OCYILECTBIIAECTCS Yepe3
HCIIOJIb30BaHUE KaK OOIIWX E€CTECTBEHHO--HAYYHBIX TMOHATHH, TaK W TOHSATHH, SBISIOIIUXCS
CHUCTEMHBIMH TSI OTJAEIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.
OO0mue ecTecTBEeHHO--HAyYHBIC TMOHSTHS: HAYYHBIH (DaKT, THIOTE3a, TEOpHs, 3aKOH, aHAIU3,
CUHTE3, KIacCHU(pUKalUs, MEePHOJUIHOCTh, HAOIMIOACHHUE, OSKCIEPUMEHT, MOJCIUPOBAHHE,
HU3MEPEHHE, MOJICITb, SIBIICHHE.
®dusmka: wMaTepus, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIUJ, HW30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYINIA, SJCKTPHUECKUN 3apsiji, BEIIECTBO, TENO, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE3061, ComHIIE.
buonorus: ¢porocunres, npixanue, ouocdepa.
I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOIBI, MOJE3HBIE HCKOMAeMbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 kJacc
BemrecTBo M XMMH4YeCKasi peaKkIus
[lepuonnueckuii 3akoH. [lepuoauueckas cucrteMa xumuueckux sneMenTtoB [[. . Menneneena.
Ctpoenne atroMoB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB XMMHYECKHX DJIIEMEHTOB IEPBBIX
TPEX NEPHUOJIOB, KU, KAIbIUs U UX COCIMHEHUM B COOTBETCTBUHU C MOJIOKEHUEM 3JIEMEHTOB B
[Tepuoanueckoii cucremMe U CTPOEHUEM UX aTOMOB.
CrtpoeHue BemecTBa: BUAbl XUMUYECKON CBSI3U. THIBI KPUCTALTHYECKUX PEIIETOK, 3aBUCUMOCTD
CBOICTB BEILIECTBA OT TUIA KPUCTAJUTMYECKON PEIIETKH U BUAa XUMUYECKOU CBA3H.
Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIECTB. XMMHUECKHE CBOWCTBA BEIICCTB,
OTHOCSIIIUXCSA K Pa3IMYHBIM KJIACCaM HEOPraHMYeCKUX COEAUHEHUM, TeHEeTHYecKas CBA3b
HEOPTraHUYECKHUX BEILIECTB.
Knaccudukanuss XMMUYECKUX peEaKIHWil M0 pa3IuvyHbIM Tpu3Hakam (10 YHCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 HU3MEHEHHUIO CTEICHEH
OKHUCJICHUSI XMMHUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHIO KaTaiu3aropa). DK30- U
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.
[TonsiTie O CKOpOCTHM XUMHUYEeCKOW peakuuu. [loHsTHe 00 OOpaTUMBIX W HEOOpPATUMBIX
XUMUYECKHX peakiusax. [IoHsATHE O TOMOTEHHBIX M TE€TEPOTCHHBIX peakuusx. [loHsTue o
karanuze. [loHsiTue o0 xuMuUyeckoM paBHOBecuH. @DakTOpbl, BAMUSIONIME HA CKOPOCTb
XUMUYECKON PEaKLUU U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHCITUTENIbHO-BOCCTAHOBUTENBFHBIC ~ PEAKIMHM,  JJIEKTPOHHBIM  OallaHC  OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBleHHE YPAaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BaHUEM METO/1a AJIEKTPOHHOIO OaiaHca.
Teopust 3NEKTPOTUTUYECKON JUCCOUMAIMU. OJEKTPOJUTHI W HEINEKTPOIUTHL. KaTHoHBI,
aHUOHBI. MeXaHu3M JAMCCOLMALMKM BEHIECTB C PA3IUYHBIMA BHJAAMH XUMHUYECKOM CBSI3H.
Crenenp qucconnanuil. CUIbHBIE U CIIa0bIE 3JEKTPOIUTHI.
Peakiiun wmoHHOro oOOMEHa. YCIOBUSA TPOTEKAaHUS PEaKIUi HOHHOTO OOMEHa, TIOJHBIE HU
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
OpeICTaBICHUNA 00 SIEKTPONUTHUECKOW nuccoruanuu. KadecTBeHHBIE pEakUMHM Ha HOHBIL.
[TonsTHE O TUAPOIU3E COJIEH.
Xumuueckuii IKCnepumenm:
03HAKOMJICHHE C MOJEISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHWYECKHUX BELIECTB — METAJIOB
U HeMmeTauioB (rpadura W anMasa), CIOKHBIX BEIIECTB (XJIOpUIa HATpHsl), MCCIEAOBaHUE
3aBHCUMOCTH CKOPOCTH XHMHYECKOW peakUuH OT BO3ICHCTBUS Ppa3IMYHBIX (PAKTOPOB,
WCCJIEIOBAHUE DIIEKTPOIIPOBOJAHOCTA PAaCTBOPOB BEILIECTB, MPOLECCAa IUCCOLUMALNHA KHUCIOT,
niesiouell W coseil (BO3MOXHO HCIOJIb30BaHUE BHUAECO MAaTEpPHANIOB), TPOBEIACHHE OIBITOB,
WITIOCTPUPYIOIIUX TMPU3HAKH MPOTEKaHWs pEeaKUWid HOHHOro oOMeHa (oOpa3oBaHHE OCajKa,
BBIJICTICHHE Ta3a, 00pa30BaHHE BOJIbI), OMBITOB, WJLUTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBbHBIX peakluil (FrOpeHHe, peakluu pa3ioXKeHHs, COCAUHEHUs), paclio3HaBaHUE
HEOPraHWYECKUX BEIIECTB C IOMOLIBI0 KAadyeCTBEHHBIX pPEAKUWA Ha MOHBI, pELICHUE
SKCHEPUMEHTAIBHBIX 3a/1a4.
Hemerasibl M X COeIUHEHUS
OOmast xapakTepucTHka rajgoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTEIECHU
okucneHus. CTpoeHrne U (U3NYECKUEe CBOMCTBA MPOCTHIX BELIECTB — TaJOr€HOB. XHUMHYECKHE
CBOICTBa Ha mpuMepe XJopa (B3aMMOJAEWCTBHE C MeETallaMd, HEMeTallJIaMH, IIEI0YaMH).
Xnoposogopoa. ConsiHasg KUCI0Ta, XUMHUYECKUE CBOMCTBA, MOJIy4YeHHE, MpUMeHeHue. JlelicTBue
XJ0pa M XJOPOBOAOPOJA HAa OpraHU3M uejoBeKa. BakHeilline XJIOpUAbl U UX HAXOXKICHHE B
IPUPOJIE.
O6mass  xapaktepuctuka 23yeMeHTOB VIA-rpynmel. OcOOEHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYEeCKHue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOINHbIE MOJU(HUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKHE CBOICTBA
cepel. CepoBOZOPOA, CTpOEHHUE, (PU3MYECKHEe M XHUMHUYecKHe CBOWCTBa. OKCHABI Cephl Kak
MPEJICTAaBUTEIN KUCIOTHBIX OKCUIOB. CepHasi KuCIOTa, (PU3NYECKHUE M XMMHUYECKHE CBOWCTBA
(oOmme Kak TpeaCcTaBUTENS Kilacca KUCIOT W cruenuduyeckne). XUMHUYECKUE PEaKInH,
Jeallue B OCHOBE MPOMBIIUICHHOTO CIoco0a TMOMydeHus: cepHoil KuciaoThl. [IpumeneHue
cepHoii KucinoThl. CoJM CepHOI KMCIOTHI, KadeCTBEHHAst peakius Ha cynbdar-uoH. HaxoxneHue
ceppl U €€ coequHEeHHH B mpupofe. XHUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COCTMHEHUSIMU Ccepbl (KUCIIOTHBIC NTOKIHU, 3arpsi3HEHHE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
IIpEeI0TBPALICHUSI.
OOmast xapakTepucTHKa 3JeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE
CTETIEHU OKHCICHUA. A30T, paclpoCTpaHeHHE B IPUPOJIE, (PU3NUecKre U XUMUUYECKIE CBOMCTBA.
KpyroBoport a3ora B nmpupojae. AMMHAK, ero Gu3nN4ecKrue 1 XMMHUIECKHE CBOMCTBA, MOTyYeHNE U
npumenenue. Comu aMMoOHMS, HUX (GU3NYECKHE M XHUMUYECKHE CBOMCTBA, MNPHUMEHEHHUE.
KauecTBeHHas peakmusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ ToiyuyeHue, Qpu3ndeckue u
XMMHUYECKHE CBOWCTBa (00IIME KaK MpPEJACTaBUTENS Kilacca KHCIOT U crneuupuyeckue).
Hcnonp30BaHMEe HUTPATOB U COJICM aMMOHHUS B KauyeCTBE MHHEPAIBHBIX yI0OpECHHIA.
XHUMHYECKOE 3arpsi3HEHUE OKpY’Kalollell cpeibl COCAMHEHHSIMH a30Ta (KUCIOTHBIE IOXKIHM,
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3arpsA3HEHUE BO3]yXa, MOYBEl U BoJgoéMoB). Docdop, amnorponHsie Moaudukanuu ¢ocdopa,
dusnueckue u xumuieckue cpoiictea. Oxcua docdopa (V) u dpochopnas kucnora, puzndeckue
U XUMHUYECKHE CBOWCTBA, moiyueHue. lMcmonb3oBanue (ochaTtoB B KauecTBE MHUHEPATbHBIX
yIOOpeHMIA.

OOmas  xapaktepuctuka »31MeMeHTOB I[VA-rpynmbel.  OcoOeHHOCTH  CTPOCHHMS aTOMOB,
XapaKTepHbIe CTENICHH OKUCIEHU. YTIepo], aFIOTPONHbIE MOAU(UKAIIUK, PACIPOCTPAHEHUE B
npupoje, Gu3ndecKkue 1 XuMUIecKrue cBocTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxkcuppl yraeposaa, ux ¢puU3nyecKue U XMMUYECKHEe CBOWCTBA, JEWCTBHUE HA KMBBIE OPTaHU3MBL,
NOJIy4eHHE U TpPUMEHEHHE. DKOJIOTUYEeCKHe MPOoOeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIIOTe3a III00aJbHOr0 MOTEIUICHHUs KJIMMaTa, MapHUKOBBIN 3(dekr. YrompHas kucinora u eé
coiu, UX (U3MYEecKMe M XHUMHUYECKHE CBOMCTBa, MONydeHHEe U npumeHeHHe. KauecTBeHHas
peakmusi Ha  kKapOoHaT-woHBL.  Mcmonb3oBaHme  KapOOHATOB B OBITY, MEAMIIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3SHCTBE.

[lepBoHauanbHbIe TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHUSX yriepojaa (MeTaH,
9TaH, STUJIEH, AalleTUJIeH, 3TaHOJ, TJIMLEPHUH, YKCyCcHas Kucinota). [IpupojHble HCTOUYHUKU
YTII€BOOPOAOB (yroJib, IPUPOIAHBINA Ta3, He(Th), MPOAYKTH UX MEepepadOTKH (OEH3HH), UX POJIb
B OBITY ¥ IPOMBIINIICHHOCTU. [IoHATHE O OMONOrMYecKH Ba)KHBIX BEIIECTBAX: KHUpax, Oenkax,
YIJIeBOAAX — W UX POJM B JKU3HU 4eJOBeKa. MarepuaibHOE €IMHCTBO OPTraHUYECKUX H
HEOPraHUYECKUX COCAMHEHUH.

Kpemunii, ero gusnueckre u XMMHUYECKHE CBOMCTBA, ModydeHue u npuMeHeHue. CoennHeHus
KpeMmHus B npupoje. OOume npeacraBienus: 06 okcuae kpemaus (IV) u kpemHHEBO# kuciore.
Cunmkartpl, WX HCIONB30BaHHE B OBITY, B NPOMBIIIJICHHOCTH. BakHelIne CTpOUTENbHbIE
MaTepuayibl: KEpaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[Ipobmembl Oe3omacHOro
MCIIOJIb30BAaHUS CTPOUTENBHBIX MaTepUasIoB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3loB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOM KHCIOTHI, MpPOBEICHHE
KaYeCTBEHHBIX PEaKIUi Ha XJOPUA-WOHBI M HAOIO/IEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NUecKue U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUWHEHUI (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAIOB), O3HAKOMJICHHE C 00pa3laMy XJIOPHAOB (TaJOTreHHUIIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BUJECOMATEpHaOB), HaOJrofeHuWe Tmpomecca OOyrIMBaHUS — caxapa MOJA  JICHCTBHEM
KOHIICHTPUPOBAaHHOW CEPHOU KHCJIOTHI, U3YYCHUE XUMHUUYECKUX CBOMCTB pa30aBICHHOW CEpHOMU
KHUCJIOTHI, TIPOBEJCHUE KAaueCTBEHHOH peakluu Ha cyib(paT-uOH W HaONo/IeHuEe MpH3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKHMHU CBOWCTBAMM a30Ta, (ocdopa M HX COeAMHEHHH
(BO3MO’KHO MCITOJIb30BaHHUE BUICOMATEPHAIIOB), 00pa3liaMu a30THBIX U (POCHOPHBIX YAOOpEHHIA,
MoJlyueHue, coOupaHue, pacro3HaBaHME M HW3YYEHHE CBOICTB aMMHaka, IpPOBEICHUE
KaYeCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
NPOTEKaHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHUE BHUJICOMATEPUANIOB), M3Y4YEHHE MOJENel KPUCTATMYECKUX PEIIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJICHHE C TPOIECCOM aACOpOIMU PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM IMPOTUBOTra3a, MojyuyeHue, cooupaHue, pacrno3HaBaHue
U M3y4YCHHUE CBOWCTB YIJIEKHCIIOTO ra3a, MpPOBEJCHHE Ka4eCTBEHHBIX pEakIMii Ha KapOoHAT W
CHJIMKAaT-UOHBl ¥ M3y4YCHHE MPU3HAKOB HUX IMPOTEKaHHs, O3HAKOMJICHHE C TMPOXYKIHEH
CHJIMKAaTHOW MPOMBIIIJICHHOCTH, PELICHHE SKCIEepUMEHTANbHBIX 337a4y Mo Teme «BaxHeilmue
HEMETAJUJIbl U UX COCTUHEHUS.



MeTta/uibl M UX COeTUHEHUS

OO0mmasi xapakTepuCTUKa XUMUYECKUX DJIEMEHTOB — METANIOB Ha OCHOBAHHWH UX IOJOXEHUS B
[lepuonnueckoit cucreme xumuueckux sneMmeHToB JI. M. MenpaeneeBa M CTPOCHUS aTOMOB.
Crpoenue MeramioB. Mertamnueckass CBs3b M METAUIMYECKAs] KPUCTALIMYECKAs PEHIETKA.
DNEKTPOXUMUYECKUN psAJl HampshkeHud weramioB. dusnueckne M XMUMHYECKHUE CBOMCTBA
MeTaymioB. O0mme crocoObl MONy4YeHUs MeTauIoB. [IoHATHE 0 KOPPO3HH METaNIOB, OCHOBHBIC
CcrocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyryH, MIOPATIOMUHUNA, OpOH3a) M HX
IPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[[{erounble MeTauibl: nosoxkeHue B [lepuoandeckoil cucreMe XMMHUYECKUX dieMeHToB [I. H.
MenneneeBa, CTpOEHHE HX aTOMOB, HaxoXJeHue B mpupoje. Duznyueckne U XUMUUYECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAVIOB U UX COCIUHEHUM.

[IlenoyHo3eMeENbHBIE METAUIBI MAarHUM M KalbLMi: MOJoXeHue B llepuommueckoil cucreme
xumuueckux anemeHtoB . M. MenneneeBa, CTpoeHHE MX aTOMOB, HaxO0XXJACHUE B MPHUPOJIE.
dusnyeckre U XUMHUYECKHE CBOMCTBA MarHus W Kajdblysd. BajkHelIne coeqWHEHUST KaJIbIUS
(oxcua, TuApOKCH I, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AmomuHuii: nonoxenue B Ilepuoanueckoil cucteme Xumuueckux asemeHtoB . .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXIAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKCTBA
amoMuHus. AMQOTEepHbIE CBOWCTBA OKCHAA U THJIPOKCH/Ia ATFOMUHUS.

Kenezo: nonoxenne B [lepuonuueckoit cucreme xumudeckux snnemeHtoB . . Menneneena,
CTPOCHHME aroMa, HaxoxiaeHue B npupoge. dusmyeckue W XUMUYECKHE CBOMCTBA Kejesa.
Oxkcuabl, Tuapokcu bl u conu xenesa (II) u xenesa (I1I), ux cocras, cBoicTBa U MOJIy4ECHHE.
Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3llaMM METaJUIOB M CIUIaBOB, UX ()M3MUYECKUMU CBOMCTBAMU, U3YyUEHHE
pEe3yNbTaTOB  KOPPO3WU  METAIOB  (BO3MOXHO  HCIIOJIb30BAHME  BHJIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUS U HATPUS C BOJOU (BO3MOYKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), HCCIEIOBAHUE CBOWCTB JKECTKOW BOJIBI, TpOIEcca TOPEHMs Keleza B
KHUCIoposie  (BO3MOXKHO — MCIIOJNB30BAaHHE  BUIAEOMATEpUaOB), IPU3HAKOB  MPOTEKaHUS
KayeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablus, AIIOMUHUS, LUHKa, kene3a (II) u sxenesa
(IIT), memgu (II), HaGmrOIeHNE W OMKCAHKE MPOIIECCOB OKpPANIMBAHUS TUIAMEHH MOHAMH HATpUS,
Kamusl U KaIblus (BO3MOXHO HCIIONH30BAHUE BUACOMATEPUATIOB), UCCIEIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U TUIPOKCH/IA [INHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelIre MeTaulbl U UX COCTUHEHUS.

XuMus M OKpyxKamouas cpeaa

BemectBa u marepuanbl B IIOBCEIHEBHOW JKU3HM 4YEJIOBEKAa. be30macHOe HCIOJIb30BAHUE
BEUIECTB M XUMHUYECKMX peakuuii B ObITy. IlepBas momMomp Npu XHMHYECKUX OXOrax u
OTPABJICHUSIX.

XVUMHYECKOE 3arps3HEHHE OKpYXarolied cpeasl (mpelaenbHas MOMyCTHMas KOHIEHTPALUS
Beriects, ganee — [1/1K). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MATEPHAJIBI).
Mescnpeomemnuie ceasu

Peanuzanus MexnpeaMeTHBIX CBSI3€H MpPU M3YyYEHUU XUMHUU B 9 Kilacce OCYILECTBIIAECTCS Yepes
HCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATUN, TaK WU TOHSATHH, SBISIOMIMXCS
CHUCTEMHBIMU ISl OTAENBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O IUKJIA.



OOme ecTecTBEHHO-HAYYHbIC MOHATHS: HaydyHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHHTE3, Kiaccu(ukauusi, NEpUOJUYHOCTh, HAONIOJIEHHE, HKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHS, MATCPHAIIBL.

Ouszuka: wmarepus, aToM, OJEKTPOH, TMPOTOH, HEWTPOH, WOH, HYKJIWJ, H30TOIIbI,
paZMOaKTUBHOCTb, MOJIEKYJIA, JJIGKTPHUECKUH 3apsii, TPOBOJHUKH, IOJYIPOBOJHUKH,
TURJICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHWE BEIIECTBA, TIas,
pacTBOp, pacTBOPUMOCTh, KPHUCTAIUIMYECKAs pEmETKa, CIUIAaBbL, (PU3UYECKHUE BEIHYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COHIIE.

Buonorusi: ¢orocuntes, npixanue, Ouocdepa, >KOcHCTEMa, MHHEpaJIbHBIE YIOOpEeHUs,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TMOPOJIBI, MOJE3HBIC HCKOTAEMBbIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

ConeprkaHue BOCIIUTATEIHLHOI0 MOTEHIMAJIA YPOKA

. YCTaHOBJICHUE JIOBEPUTEIBHBIX OTHOLIECHUNW MEXAY YYMUTEIEM U €ro y4EeHHUKaMHU,
CHOCOOCTBYIOUIMX IMO3UTHBHOMY BOCHPUSATHIO y4YallUMHUCS TpeOOBaHUI M MpPOChO yduTend,
NPUBJICUCHUIO HMX BHHMMaHUS K OO0Cy)XJaeMod Ha ypoke HWH(POpMalMM, aKTHBH3AIMU HX
IIO3HABATEJIBHOMN NEATEIbHOCTH;

. noOyXK/ICHNE IIKOJIBHUKOB COOJIOJaTh Ha YpOKe OOIICTIPHHSTHIC HOPMBI MOBEICHHS,
npaBuja OOIICHHs] CO CTapmIUMH (YUUTEISIMU) U CBEPCTHHKAMU (IIKOJbHUKAMH), TTPHHITUIIBI
y4eOHOM TUCIIMIIMHBI U CAMOOPTaHU3AIIHH;

. [IPUBJICYCHUE BHUMAHUs IIKOJIBHUKOB K LIECHHOCTHOMY aCIEKTy M3Y4aeMbIX Ha ypOKax
SIBIICHUM, OpraHu3aIis UX paboThl C MOJy4yaeMOi Ha ypoKe COLMaIbHO 3HAaUMMON HHpopManueit
— MHULUUPOBAHHUE €€ OOCYKIIEHUS, BHICKA3bIBAHUS YUYAIIMMUCS CBOErO MHEHHMS IO €€ MOBOJY,
BBIPAOOTKH CBOETO K HEll OTHOLICHHUS;

. WCIIOJIb30BAaHNE BOCITUTATEIBHBIX BO3MOKHOCTEH COJICPIKaHUs yaeOHOTOo MpeIMeTa yepes
JEMOHCTpPAIMIO JCTSIM IMPUMEPOB OTBETCTBCHHOTO, TPAXJTAHCKOTO IOBEACHHS, IMPOSIBICHUS
YEJIOBEKOJIIOOMS U IOOPOCEPICUHOCTH, Yepe3 MoI00p COOTBETCTBYIONMIUX TEKCTOB JISI YTCHHSI,
3314 JUIsl PEIICHUs, TPOOJIEMHBIX CUTYAITUH JIJIs 00CYKICHHS B Kiacce;

. NPUMEHEHHE Ha YpOKE MHTEPAKTUBHBIX ()OPM pabOThl YHaAIIMXCs: MHTEIUICKTYaTbHbBIX
UTP, CTUMYJIMPYIOUINX MO3HABATEIbHYIO MOTHBALIMIO IKOJIBHUKOB; JUIAKTHUYECKOTO TeaTpa, Ie
IOJydeHHBIE HA YpPOKE 3HAHMUA OOBITPHIBAIOTCS B TeaTPaJbHBIX IMOCTAHOBKAX; IHCKYCCHIA,
KOTOpBIE JAIOT YYaIIMMCS BO3MOXKHOCTh IIPUOOPECTH OMBIT BeIEHUSI KOHCTPYKTHBHOT'O IMAJIOTA;
IpynIoBoi paboThl WM pabOTHI B Mapax, KOTOPbIE ydaT IIKOJIBHUKOB KOMaHIHOW paboTe H
B3aUMOJICHCTBHIO C IPYTHUMH JI€THMH;

. BKIJIIOUEHHE B YPOK HMIPOBBIX IMPOLEAYp, KOTOPbIE MOMOTAIOT MOAJEPKaTh MOTHUBALIMIO
JIeTe K TMOJY4YeHWIO 3HAHUM, HaJaKUBAHHUIO TMO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIICHUH B
KJ1acce, MOMOTaloT YCTaHOBIICHUIO T0OOpoKenaTeaIbHOM aTMoc(ephl BO BpeMsl YPOKa;

. opranuzanysi 1medcTBa MOTHBUPOBAHHBIX M JPYAUPOBAHHBIX YYalIUXCS HAA HX
HEYCIECBAOIIUMY OJHOKJIACCHUKAMM, JAOIIEro IMIKOJbHUKAM COLMAJIBHO 3HAYUMBIA OIIBIT
COTPYAHUYECTBA U B3aUMHOU IIOMOIIH;

® WHUIUUPOBAHHUC W MOAACPIKKA HUCCIIeN0BAaTEIbCKOM AEITEIbHOCTH IIKOJILHHUKOB B
paMKax pcairn3aluid UMHU HWHIUBUAYAJIBHBIX W T'PYIIIOBBIX HCCICAOBATCILCKUX ITPOCKTOB, YTO
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JacT  IIKOJIBHUKAM  BO3MOXKHOCTh — MPHOOPECTH  HABBIK  CaMOCTOSATEIBHOTO  PELICHHS
TEOPETUYECKON MPOOJIEeMBbl, HAaBBIK T€HEPUPOBAHUS U OPOPMIICHUS COOCTBEHHBIX HJIEH, HaBBIK
YBOKUTEIBHOTO OTHOIIEHUS K YYXUM HUAesM, O(QOpPMICHHBIM B paboTax Jpyrux
UcclieioBaTese, HaBbIK MyOJUYHOrO BBICTYIJICHHS Nepes ayqUuTOpuel, apryMEeHTHUPOBAHUS U
OTCTauBaHUA CBOCH TOUKH 3PEHU.

IInanupyemble npeIMeTHbIC Pe3yJbTATHI 0CBOCHHUS IPOrPAMMBbI 10 XMMMHU

HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHMs

B cocraBe mpeaMeTHBIX pe3yabTaTOB 10 OCBOCHHUIO  00S3aTENBHOTO  COJACpIKaHUS,
YCTQHOBJICHHOTO JaHHOH (exepanpHO pabouell NporpamMMoM, BBIACISIOT: OCBOCHHBIC
0o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JeHCTBMIA, crenuduueckue s
OpeIMETHON 00sacT «XUMHUS», BUIBl JEATEIBHOCTH IO IOJIYYEHUIO HOBOI'O 3HAHMS, €ro
UHTEpIpEeTaLNH, TPEoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K xonIty oOyuenus B 8 kJjiacce mpeaMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y OOYUAIOIINXCSI YMECHHM

® pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX IMOHITHI: aTOM, MOJEKYJA, XUMUYECKUI
JJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAA U
HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCUTEIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJs XUMHYECKOIO
3JIEMEHTAa B COCIMHEHHM, MOJISIPHBIM 00BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
JIEKTPOOTPHULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUUECKas peakLus, KIacCupUKaIys
peaKUuii: peaklui COCAVNHECHNS, PEaKLINN Pa3JIOKEHUs, PCAKUU 3aMEILECHUs, PEAKLUU
o0MeHa, 9K30- ¥ SHIO0TEPMUYECKHUE PEaKIMH, TEIIOBON 3((EKT peakluu, sApo aToMa,
AIIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOHTal b, PaguyC aromMa, XMMHUYECKas CBS3b,
NOJIIpPHAasl M HENOJIApHAas KOBAJICHTHAs CBSA3b, MOHHAS CBsI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi 10J1s BelleCTBa (IPOLIEHTHAs! KOHLEHTpAlKs) B paCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKMX IOHITHM W IPHUMEHATH OTH
MOHSTHS IIPH ONMCAaHUH BEILIECTB U UX IIPEBPALICHUN;

® UCMOJb30BATh XHUMHUYECKYI0 CHUMBOJIMKY U1 COCTaBJIeHUS (OpMyNT BEIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

e ONpeneNsITh BaJEHTHOCTh aTOMOB 3JE€MEHTOB B OMHApPHBIX COEAMHEHUSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPUHAUIKHOCTh BEIIECTB K
OTIpeNieIEHHOMY KJIacCy COEIMHEHMH 1o (GOopMynaM, BHJ XUMHUYECKOW CBSI3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

e packpsiBath cMmblch Ilepuoanueckoro 3akona [[. M. MenzeneeBa: neMOHCTpUpPOBAThH
NOHMMAHHE INEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMHYECKHX DJIEMEHTOB OT HMX
nosiokeHuss B Ilepmonnyeckoil cucTeMe, 3aKOHOB COXPAaHEHMsI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

e ONUCHIBATh M XapakTepu3oBaTh TabmuuHyro Gopmy Ilepuoanueckoil cucremsl
XUMHUYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «IJIaBHas moArpynmna (A-rpynma)» u
«mmobounas moarpynmna (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCHUTH
0003HaueHusI, KOTopble UMeroTcs B Tabmune «llepuoanueckas cucremMa XMMHUYECKUX
sneMmeHToB J[. 1. MenpaeneeBa» ¢ 4YMCIOBBIMU XapaKTEpPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOliee YHCIO BJICKTPOHOB H
pacnpenesieHne ux 1o 3JIEKTPOHHBIM CII0M);
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KJIaCCU(UIIUPOBATh XUMUUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BEIleCTBA, XMMHUECKHE
peakuuu (MO YUCIYy U COCTaBY Y4YaCTBYIOUIMX B PEaKLUWU BEIIECTB, MO TEMJIOBOMY
spdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB, MOATBEpPXKJas ONUCAaHWE [pUMEpaMU  MOJICKYJISIPHBIX  YpaBHEHUMU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3IUYHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hOpMyIJie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XMMHUECKOH peakiny;

IPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTENIbHON NeATEeIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEHHE, 0000IIEeHUE, CHUCTEMATU3allNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYHHHO-
-CJIEZICTBEHHBIX CBA3€H — JUJI1 U3YYEHUsI CBOWCTB BEIIECTB M XUMHUUYECKUX PEaKLUU,
€CTECTBEHHO-Hay4YHbIE ~ METOAbl ~ TO3HaHUS  —  HaOmIOaeHWe,  H3MEpeHHue,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasbHbIN U MBICIICHHBIH);

CleoBaTh IMpaBWJIaM TIOJb30BAaHUS XHMMHUYECKOW TOCylAOM U J1abopaTOpPHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpalleHusi C BEUIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 1O MOTYyYEHUIO
U CcOOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONpPEAEIEHHON MAacCOBOM JT0JI€H pacTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE IKCIEPUMEHTHI M0 PACcIO3HABAHUIO PACTBOPOB IIEIOUEH U
KHUCIIOT C TIOMOIIIbIO HHINKATOPOB (JIakMycC, peHoaTalenH, METHIIOPAHXK U JPyTHE).

K xonIty oOyuenus B 9 kjiacce mpeaMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y OOYUAIOIINXCSI YMECHHM

PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX IMOHSTHNA: XMMHUYECKHUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEIECTBO, CJI0KHOE BEILIECTBO, BAJICHTHOCTD,
JNEKTPOOTPHULIATEILHOCTD, CTEIEHb OKHUCICHMS, XMMHUYECKas peaKlusd, XUMHUYECKas
CBSI3b, TEIUIOBOU 3()(EKT peakiuu, MOJIb, MOJISIPHBIM 00BbEM, PACTBOP, AIIEKTPOIIMTHI,
HEBJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAs JUCCOLMAIMS, pPEaKUUd HOHHOro OOMEeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMBbIE PEAKIMH,
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIHTEIb,  BOCCTAHOBUTEID,
OKHCIICHHE€ M BOCCTaHOBJECHHE, AJIOTPONUsS, aM(POTEpHOCTh, XHUMHYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METAJUINYECKas), KpUCTAJUIMYecKas pemérka, Koppo3us
METAJIJIOB, CIUIABBI, CKOPOCTb XMMHYECKOM pEaKLUuu, MPEeNeabHO IOIyCTUMAs
koHneHnTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKHX MOHATUH M NPUMEHATH 3TU
IIOHSTHS IIPH ONMCAaHUH BEILIECTB U X IIPEBPALCHUN;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJHUKY I COCTaBlIeHUS (OpMyn BEIECTB U
yYpaBHEHUN XUMHUUYECKUX PEAKIUK;

ONpEACIATh BaJCHTHOCTh M CTENECHb OKUCICHHWS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAMJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHHMH 1o Qopmynam, BHI XMMHUYECKON CBS3U (KOBaJCHTHAsi, MOHHAs,
METAJUINYecKas) B HEOPraHMYECKUX COECOUHEHUAX, 3apsii HMOHA IO XUMHYECKOH
(dopmyIne, XxapakTep cpelbl B BOJHBIX PACTBOpaX HEOPraHUUYECKUX COEAMHEHWH, THII
KPUCTAJUIMYECKON PEIETKH KOHKPETHOTO BEILIECTBA;
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packpeiBaTh cMmbich Ilepuoguueckoro 3akona J[. 1. MenaeneeBa u JeMOHCTPUPOBATH
€ro NMOHMMaHHe: OINHUCHIBATh M XapakTepu3oBaTh Tabianunyio Gopmy [lepuonnyeckoii
CHUCTEMbl XMUMHUYECKHUX JJIEMEHTOB: pa3inuyaTh MNOHATUS «TJlaBHas noarpymnna (A-
rpynmna)y u «mnobouyHas mnoxarpymnma (b-rpynma)», manble W OonblIe TMEPHOMBI,
COOTHOCUTh O0O3HAu€HUs, KOTOphlE HMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsij sizpa, o01ee YUCiIo IEKTPOHOB U paclipeielieHue UX 10 IEKTPOHHBIM CII0SIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB JJIEMEHTOB M HX
COEIMHEHUH B IMpEENIax MajbIX IEPUOAOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BEIleCTBA, XUMHUECKHE
peakiuu (M0 YHCIYy M COCTaBY YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOLIME M cHenu(HUUECKHe XUMHYECKHE CBOMCTBa
IPOCTBIX U CJIOKHBIX BEIIECTB, IOATBEPAK/AAsl ONMMCAHNUE IPUMEPAMU MOJIEKYIISPHBIX U
VMOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUECKONW TUCCOLMALIMU KUCIIOT, IIEI0YEH U COJIEH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, ypaBHEHUS peaKIIHii,
MOATBEPKIAIOIINX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXAY BELIECTBAMHU
Pa3INYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa STHX PeaKLuii;

IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHMS, BO3MOMXKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B pa3IMUHBIX YCIOBUSIX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJTI0 XMMHUYECKOT0 JIeMEHTa 1o (popMysie COeTUHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOANTH PACYETHI 110 YPABHEHUIO XUMUYECKON PEAKIINH;

coOuoaTh MpaBWJa IOJIb30BAaHUS XUMHYECKOW TIOCYJoW U JIaOOpaTOPHBIM
o0opy/noBaHuEM, a TakKe IMpaBuia oOpallleHusi C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMHU MO BBIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
U coOMpaHUIo Tra3000pa3HbIX BEIIECTB (aMMHUaKa M YIIIEKHCIIOTo Trasa);

IIPOBOJIUTh PEAKLUHU, MOATBEPKAAOIINE KAaUECTBEHHBIN COCTaB PA3JIMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM IMyTEM XJOpHI-, OpoMHI-, MOAHMI-, KapOoHar-, ¢docdar-,
CUWJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATHOHBI AMMOHMSI M HOHBI H3YYEHHBIX
METaJIOB, IPUCYTCTBYIONIME B BOJHBIX PACTBOPAaX HEOPIaHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AECATEIBHOCTH — AHAIN3 U CUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTHU3allhio, BBIABICHUE MPUUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YyYEHHUS CBOMCTB BELIECTB M XHUMHYECKUX PEAKLHMM, €CTECTBEHHO-
Hay4YHble METOAbl TMO3HAaHWs — HaOJIOJEHUE, U3MEpEeHUue, MOJCIUPOBAHHE,
AKCTICPUMEHT (PEabHBIA U MBICTICHHBIN ).
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TemaTuuyeckoe miIaHnpoBanue 8 kiace

Nen/m | HammeHoBaHue pa3iesoB KoanyecTBo yacoB

1 IlepBoHavaIbHBIE XUMUYECKUE TTOHATHS 21

2 Bakneiiiue npeacrtaBuTeIN HEOPraHUIECKUX 31
BELICCTB

3 ITepnonnueckuii 3axoH u Ilepuoanueckas cucrema 16

xumMudeckux 3yemenToB J. . Menaeneena.
Crpoenue aToMoB. XMMHUYECKas CBS3b.
OKHUCIUTEbHO-BOCCTAHOBUTEIHHBIC PEAKITHI

HUTOTO | 68

TemaTu4yeckoe MJIaHMpoBaHue 9KiIace

Nen/m | HammeHoBaHue pa3iesoB KoanyecTBo yacos

1 BemiecTBo 1 XuMHYECKHE pEAKITUHI 17

2 HemeTaminl 1 uX coeTMHEHUS 26

3 MeTanisl ¥ UX COEIUHECHUS 21

4 XHUMHS U OKpYXKarolas cpeaa 4
HUTOTO | 68

HopMmbl 1 KpUTEpHUH OLIECHUBAHMUSA yYaIIUXCHA

Pe3ynbraTsl 00y4eHHs XMMUU JIOJKHBI COOTBETCTBOBAThH OOIIMM 3a/1auaM IpeaMeTa 1
TpeOOBaHUAM K €T0 YCBOCHHUIO.
PesynbraTel 00y4eHHs OLCHMBAIOTCS MO MATHOAIBHOW cucteMe. [Ipu OLeHKe yYHTHIBAIOTCS

CJICAYIONINE Ka4eCTBEHHBIC TIOKA3aTeIH OTBETOB!

* r1yOrHA (COOTBETCTBUE U3YUECHHBIM TEOPETHICCKUM OOOOIICHUSM);

*0CO3HAHHOCTH (COOTBETCTBHE TPEOYEeMBIM B TPOTpaMMe YMEHHSIM MPUMEHSTH IMOTyYCHHYIO
nHpopmaIuio);

*TIOJIHOTA (COOTBETCTBHE 0OBEMY ITPOTpaMMbI M HHGOPMAITUN yIeOHUKA).

[Ipu o11eHKE YYUTHIBAIOTCS YMCIIO U XapaKTep OMHUOOK (CYIIeCTBEHHBIE UM HECYIECTBEHHBIE).
CymiecTBeHHbIE OMIMOKM CBA3aHbI C HEIOCTaTOYHOW TNIyOMHOW M OCO3HAHHOCTBIO OTBETa
(HampuMep, YYEeHHUK HETIPaBUIIBLHO yKa3all OCHOBHbIE IPU3HAKY IMOHITUH, SIBICHUH, XapaKTepHbIe
CBOWCTBA BEILIECTB, HEMIPABUIBLHO CHOPMYIUPOBAI 3aKOH, MPABWIO U T.J. WM YUEHUK HE CMOT
NPUMEHHUTh TEOPETUYECKUE 3HAHUS U OOBSICHEHUS U MPEICKa3aHusl SBJICHUN, YCTaHOBICHUH
PUYHHHO-CJICICTBCHHBIX CBSI3€H, CPaBHEHUS M KIIacCCU(DUKALINY SIBIICHUH U T. 11.).
HecyuiecTBeHHBIE OMMOKU OMPEIEISIOTCS HEMOTHOTOW OTBeTa (HampuMep, YIylnieHHe U3 BUIa
KaKoTo-IM00 HeXapakTepHOTro ¢akTa NMPH ONMHUCAHWU BEIIeCTBa, mporecca). K HUM MOXXHO
OTHCCTHU OT'OBOPKH, OIMMUCKHU, NOMYIICHHBLIC IO HCBHUMATCILHOCTHU (HaHpI/IMep, Ha aABa " 60)166
YpaBHEHUI peakivii B MOJIHOM MOHHOM BHJE JOMYIIEHA OJHA OIMMOKa B 0003HAUCHUU 3apsiaa
HOHA).
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Pe3ynbraTsl 00y4eHUs: MPOBEPSIOTCS B MPOIECCE YCTHBIX U MUChMEHHBIX OTBETOB y4allluXcs, a
TaK)Ke TPU BHITIOJTHEHUH UMU XHMHYECKOTO IKCIIEPUMEHTA.
OueHka yCTHOro OTBeTa
OT1merka «5»:
* OTBET IMOJHBIN U TPABWIbHBIN HA OCHOBAHUM U3YYEHHBIX TEOPHUIL;
* MaTrepuajg H3JI0KEH B OINpEeAeNIEHHOM JOrMYecKOd IOCIe0BaTeIbHOCTH, JHUTEPATYPHBIM
SI3BIKOM;
* OTBET CAMOCTOSITETIbHBIMH.
OT1meTka «4»:
* OTBET IIOJIHBINM U NIPABUIIbHBINA HA OCHOBAHUM U3YyYEHHBIX TCOPUH;
* MaTepHall U3JI0KEH B OIPEICIIEHHON JIOTHYECKOM MOCIEeI0BATEIbHOCTH, IIPH ATOM JOMYIICHBI
JIBE-TPH HECYIIECTBEHHBIE OMIMOKH, UCIIPABIICHHBIE M0 TPEOOBAHUIO YUUTEIS.
OT1merka «3»:
* OTBET MOJIHBIM, HO TpPU 3TOM JOMYIIEHA CYIIECTBEHHas OIIMOKAa WJIM OTBET HEMOJIHBIH,
HECBSI3HBIN.
OT1merka «2»:
* NpU OTBETe OOHAPYKEHO HEMOHMMAaHHE YYalIMMCS OCHOBHOI'O COJIEpXKaHHUA Y4eOHOTo
MaTepuaa Wiu JOMYIIEHBI CYIECTBEHHBIC OMMNOKH, KOTOPBIC yUaIIHCS HE MOKET MCTPABUTH
P HABOSIIUX BOMPOCAX YUUTETIS.
OueHka YKCIEPUMEHTAIBHBIX YMEHMit
OrneHka cTaBUTCS HA OCHOBAaHUHU HAOJIO/IEHUS 32 yYalllUMUCSA U TUCbMEHHOTO OTYEeTa 3a padoTy.
OT1merka «5»:
* paboTa BBINOJIHEHA MOJHOCTHIO U MTPaBUIIbHO, C/IETAHbI PABUIIbHBIE HAOIOIEHUS U BBIBOIBL;
* SKCHEPHUMEHT OCYIIECTBIIEH IO IUIAHY C YYE€TOM TEXHUKH O€30MacCHOCTH U MpaBUJI pabOTHI C
BEIIECTBAMH U 000PYIOBaHUEM;
* MPOSIBJICHBI  OPraHU3AIMOHHO-TPYJIOBBIE YMEHHMS  (IIOAIEPKUBAIOTCS YUCTOTA pabodero
MecTa M MOPSAJOK Ha CTOJIE, SKOHOMHO HUCIOIb3YIOTCSl PEAKTUBBI).
OT1meTka «4»:
* paboTa BBHIMOJHEHA MPABUILHO, CACTIAHBI MIPaBUIbHBIC HAOIIOIEHUS U BBIBOJBI, HO MPU ITOM
9KCIIEPUMEHT MPOBEACH HE MOJIHOCTHIO MJIM JOMYIEHbl HECYIIECTBEHHbIE OMNOKU B paboTe ¢
BelecTBaMU U 000pyI0BaHUEM
OT1merka «3»:
* pa0oTa BBINOJHEHA MPAaBUJILHO HE MEHEE YeM HaIlOJIOBUHY WJIM JIOMYIEHa CYIIEeCTBEHHAas
ommoKa B X0/1€ SKCIIEPUMEHTa, B 00bICHEHHH, B 0(OpMIIEHUHN pabOThI, B COOIIOACHNUN TPaBUII
TEXHUKN 0€30IacHOCTH MpHU paboTe ¢ BellecTBaMU M 000pyJOBaHUEM, KOTOpas HCIPaBIsAETCS
10 TpeOOBAHUIO YUHUTEIIS.
OT1meTka «2»:
* OMyIIeHbI Be (M 0oJiee) CYIIECTBEHHBIE OIMIMOKH B XOJI€ AKCIIEPUMEHTA, B OOBSCHCHHUH, B
obopmiieHnn pPabOThI, B COOJIOJIEHWM TIPAaBWJI TEXHUKH OE30MacHOCTH TMpU paboTe ¢
BellecTBaMH U 000pYAOBaHUEM, KOTOPBIE yUalIHiiCcs He MOKET UCIPABUTH Jake 0 TPeOOBaHUIO
YUUTEIS.
OueHka yMeHHH peliaTh IKCIEePUMEHTAIBHBIE 321241
OT1meTka «5»:
* IJIaH PEIICHHsS COCTABJICH MIPABHUIILHO;
* IPaBUJILHO OCYIIECTBIIEH MOA00p XUMHUUECKUX PEAKTUBOB U 000PYIOBAHNUS;
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* JJAHO IIOJIHOE OOBSICHEHNE U CAEIaHbI BEIBOIEI.

OT1MeTKAa «4»:

* IJIaH PEIICHHsI COCTABJICH MPABUIILHO;

* TPaBUJIBLHO OCYIIECTBIEH MOAOOP XHUMHUYECKHX PEAKTUBOM M OOOPYIOBaHUS, MPU 3TOM
JOTYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OMMUOOK B OOBSICHEHUHU U BHIBOJIAX.

O1MmeTKAa «3»:

* TUTaH PEIICHHS COCTABJICH NMPABUIBHO;

*TIPaBMJIBHO OCYIIECTBIICH MOA00P XMMHYECKHUX PEaKTHBOB W 00OPYIOBaHUs, HO JOIYIIEHA
CYIIIECTBEHHAs OIMOKa B OOBSICHEHUU U BBIBOJAX.

OT1meTka «2»:
* JomyIIeHbl aBe (M Oojee) OMMOKHM B IUIaHE PELICHMs, B MOAOOpe XMMUYECKHX PEaKTHBOB U
000py10BaHus, B 00OBSICHEHUHN U BBIBOJIAX.
OuneHka yMeHMi pemiaTh pacyeTHbIE 32/1a41
OT1merka «5»:
* B JIOTUYECKOM pACCYKIEHUM M pEHICHHH HEeT OLIMOOK, 3a/laya pelleHa paluoHaTbHBIM
CIIOCOOOM.
OT1meTka «4»:
*B JIOTUYECKOM PACCYKJIEHUU M PEIICHUU HET CYIIECTBEHHBIX OINMMOOK, HO 3a/lada pelieHa
HEPAMOHAIBHBIM CIIOCOOOM MITH JIOMYIIEHO HEe 00iee IBYX HECYNIECTBEHHBIX OIIHOOK.
OT1merka «3»:
*B JIOTMYECKOM pACCYKIEHUM HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIlEeHA CYIIEeCTBEHHAs
omnOKa B MaTeMaTUYECKUX pacyeTax.
OT1merka «2»:
*HIMEIOTCS CYIIIECTBEHHBIE OIMOKH B IOTHYECKOM PACCYKJICHUU U B PEUICHUH.
OneHka MMCbMEHHBIX KOHTPOJIbHBIX PadoT
90% u 6oyee — OTMETKA «5»;
70%-89%— oTMeTKa «4»;
50%-69%— ormeTKa «3»;
MeHee 50%— oTMmeTka «2».
[Ipu olleHKe BBIMOJIHEHNUS THCbMEHHON KOHTPOJbHOM paboThl HEOOXOJUMO YUHMTHIBAThH
TpeboBaHus eAMHOTO OphorpadUIecKoro pexuma.
OuneHka TecTOBBIX padoT
TecTpl, cocTosili€ W3 MSITH BOMPOCOB MOXXHO MCIOJIB30BAaTh TMOCIHE HU3YYEHUS KaXKI0To
matepuana (ypoka). Tect u3 10—15 BompocoB UCMONB3yeTCs I MEPUOTAIECKOTO KOHTPOJIS.
Tect 3 20—30 BonpocoB HEOOXOMMO HCIIONIB30BATh I UTOTOBOTO KOHTPOJIS.
[Ipu oreHUBaHUY UCTIONB3YETCS CIEIYIONIAs [ITKaja: s TECTa U3 MATH BOIIPOCOB
* HET OINOOK — OTMETKA «5»;
* O7lHa OIIMOKA - OTMETKA «4»;
* JIB€ OIIMOKN — OTMETKa «3»;
* TPU OLUIMOKH — OTMETKa «2».
st recta u3 30 BOpocoB:
* 25,5—30 npaBuIbHBIX 0TBETOB (85% 1 Oonee) — OTMETKa «5»;
* 20—25 npaBunbHBIX 0TBETOB (70%-84%)— oTMeTKa «4»;
* 15—19 npaBunbHBIX 0TBETOB (50%-69% )— oTMeTKa «3»;
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* MeHbIIIe 14 mpaBUIBHBIX 0TBETOB (MeHee 50%)— oTMeTka «2».
Ounenka pedepara
Pedepat orennBaeTcs Mo CIEIYIOIIMM KPUTEPHSIM:
* coOmoeHne TpeboBaHmii K €ro 0(hOpPMIICHHUIO;
* HEOOXOJUMOCTh M JOCTaTOYHOCTH JUISl PACKPBITHS TEMbl NPUBEICHHONW B TEKCTE pedepara
nHpopmanuu;
* YMEHHE Yydalerocsi cB000HO U3jaraTh OCHOBHBIE UIEH, OTpaXXKeHHbIE B pedeparte;
* CIIOCOOHOCTH  yYallerocsl MOHSATh CYTh 3aJaBacMbIX UJEHAMH aTTECTAIlMOHHON KOMHCCUU
BOTIPOCOB U C(HOPMYIIUPOBATH TOYHBIE OTBETHI HA HUX.

Y4eOHO-MeTOAMUYECKOE O0ecedeHrne 00pa30BaTeJIbHOI0 Mpolecca
Oo0pa3zoBaTesbHBIe y4eOHbIe MATEPHAJIBI IJIsI YYeHUKA
Pynsutuc I'.E., ®enpaman @.I". Xumus, 8 xiacc, -M.: [Ipocsemnienne,2015.
Pynsurtuc I'.E., ®enpaman @.I". Xumus, 9 knacc, -M.: [Ipocsenienue,2018
MeToauuecKue MATePHAJIbI ISl YUHTeJIst
Pynsutuc I'.E., ®enpaman @.I". Xumus, § xiacc, -M.: [Ipocsemienne,2015.
Pynsutuc I'.E., ®enpaman @.I". Xumus, 9 knacc, -M.: [Ipocsemnienue,2018
Iudposbie 00pazoBaTe/ibHbIE pecypebl U pecypebl cetn MHTEpHET
Poccuiickas anmeKTpoHHAas MIKOJA
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https://m.edsoo.ru/00adb33c¢

https://m.edsoo.ru/00ad9cb2
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