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depepanbHas paboyad nporpaMmma no yye6Homy npegmeTy «Xumus» (6a30Bblid
ypoBeHb) (npegMeTHass 06nacTb «ECTeCTBEHHO-Hay4yHble MpPeAMeTbi») BKAKOYAET
MOACHUTE/NbHYIO 3aNUCKY, cofepXXaHne 06ydeHUs, nNnaHupyemble pe3ynbTaTbl 0CBOEHMS
nporpammbl N0 XMMUKN, TeEMaTUYECKOe NaaHnpoBaHue.

MMoAcHMUTeNbHAA 3anucka OTpaxaeT o6liune uenn n 3agadynm M3yYeHUs XUMUW,
XapaKTepucTuKy MNCUXONOrNYecKNX MPeAnoChbiIOK K e€ M3yyeHuto obydatommucs,
MeCTO B CTPYKType Y4eOHOro nnaHa, a Takke MNOAXOAbl K OTOOpPY cofepXaHus, K
onpefeieHNIo NNaHUPYeMbIX pe3y/bTaToB.

CopgepxxaHne 00y4YeHMA  pacKkpbiBaeT  cofep)kaTeflbHble  JIMHWUW,  KOTOpble
npeanaratTca Ans 0683aTeNlbHOr0 M3y4YeHUs B KaXKAOM Kniacce Ha YPOBHE OCHOBHOIO
obulero obpasoBaHus.

MnaHupyemble pe3ynbTaTbl OCBOEHUS MNporpamMmbl MO  XMMWUW  BKKOYAKOT
NIMYHOCTHbIE, MeTanpeAMeTHble pe3ysibTaTbl 3a Becb Mepuof 06y4deHUs Ha YpOBHe
OCHOBHOro0 06ulero o6pasoBaHuns, a TakxKe nNpegMeTHble JOCTUXEHUA 0byYatoLerocs 3a
KaXablil rof, 06yyeHus.

MOACHUTEJIbHAA 3ATTMCKA

MporpamMmma no XMmmn Ha ypoBHe OCHOBHOIO 06Lero obpasoBaHUs coCcTaB/ieHa Ha
OCHOBe TpeboBaHMWI K pe3y/ibTaTaM O0CBOEHMS OCHOBHOW 06pa3oBaTe/ibHOM Mporpammbl
OCHOBHOro o6uiero o6pasoBaHus, npeactaBieHHbIXx B ®PIOC OO0, a TakxXe Ha
OCHOBe (heflepanbHOW paboyeil nporpaMmbl BOCMUTAHUA M C YYETOM KOHLEMUUK
npenogaBaHus y4yebHoOro npegmetra «Xumusi» B 06pasoBaTe/ibHbIX OpraHu3aymnsax
Poccuiickoin degepaymn.

Mporpamma no xumuy paspaboTaHa C Lebl0 OKasaHMA MEeTOAUYECKON noMoLyu
YUUTENO B CO34aHMM paboyert nporpaMmmMbl Nno y4ebHOMY npegmMerty.

Mporpamma no Xumuu AaéT npefcraBieHne 0 Lensx, obuwen cTpaternm obyyeHus,
BOCNUTaAHUA W pa3BUTUA  obOyvaloliMxcd  cpefcTBaMu  yyebGHOro  npegmera,
ycTaHaBnMBaeT  obsA3aTeflbHOe  MpegMeTHOe  cofepXaHue,  npegycmaTpuBaeT
pacnpegeneHune ero no Knaccam n CTpPyKTypupoBaHue Nno pasgenam nu temam nporpammbl
Mo XUMUW, ONpeaensier KOMMYECTBEHHble U KAYeCTBEHHble  XapaKTepUCTUKM
coflepXXaHunsi, pPeKOMeHAYyeMyk Moc/efoBaTelbHOCTb MW3YYeHUA XUMUU C YYETOM
MEXNPeaMeTHbIX W  BHYTPUMPELMETHbIX CBfA3el, NOrMKM y4ebHOro npouecca,
BO3pPaCTHbIX OCOBeHHOCTEN obyuvarowmxcs, onpegenseT BO3MOXHOCTU npegmerta Ans
peanm3aumn TpeboOBaHWn K pe3ynbTaTaM OCBOEHMA OCHOBHO 06pa3oBaTebHOW
nporpamMbl Ha YpPOBHe OCHOBHOro 06Llero o6pas3oBaHus, a Takxe TpeboBaHWI K
pe3ynbTatam 00y4YeHUs XUMUU Ha YPOBHe Lenen n3yyeHuns npegmeTra u OCHOBHbIX BUAOB
y4yeOHO-NO3HaBaTe/IbHON  [eATeNbHOCTU 06y4varolWerocd Mo OCBOEHUK Y4eOGHOro
CofepXKaHus.
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3HaHME XUMUWU  CAYXXWUT OCHOBOW AN (POPMMPOBAHMS  MMPOBO33PEHUSA
obyuatollerocs, ero npefacTtaBneHUiA 0 MaTepuanibHOM eAUHCTBE MUPA, BaXXHYK POfb
nrpatoT (QopMUpyeMble XUMUER NpeacTaBAeHUS O B3aMMOMNpPeBPaLLEHUSIX 3HEPrun U
06 3BOMKOLMM BeWECTB B NpUpoae, O NyTAX peweHus rnobanbHbIX MNpo6aem
YCTOMUYMBOrO Pa3BMTUS 4YellOBEYECTBA - CbIPbeBOI, 3HEPreTUYecKoi, MULLEBOIA K
3KON0rn4eckomn 6e3onacHoCcTH, NpobaemM 3paBOOXPaHEHNS.

N3yyeHne xumuu:

CNoCO6GCTBYET peann3auum BO3MOXHOCTEN ANnd camopasBuTUS M (DOPMMPOBAHUS
KYNbTYpbl TMYHOCTK, €€ 06LLe N PYHKLUNOHANBHON FPaMOTHOCTMU;

BHOCUT BKNag B (OPMUPOBAHME MbILEHNUS W TBOPYECKMX CMOCOGHOCTEN
obyuaroLmnxcs, HaBblKOB WX  CaMOCTOATeNIbHOM  Yy4yeOHOW  [AeATeNbHOCTH,
3KCNEpMMEeHTaNbHbIX W WUCCNeAO0BaTENbCKUX  YMEHW,  HEeoO6XOAMMbIX  Kak B
MOBCEAHEBHOMN XMN3HW, TaK U B NPOEeCCUOHANIbHON AeATEeNbHOCTY;

3HAKOMWUT CO CMeuUntrKon Hay4yHoro MblLUieHUs, 3aKNaAbiBaeT OCHOBbI LIe/IOCTHOIO
B3rnsJa Ha eAMHCTBO MPUPOAblI W 4YenoBeKa, SBMASETCA OTBETCTBEHHbIM 3Tanom B
(hopMMpPOBaHUM eCTECTBEHHOHAYUYHOI TPaMOTHOCTM 0BOYyYaroLLMXCS;

cnoco6¢cTByeT (hOPMUPOBAHUID LLEHHOCTHOIO OTHOLLEHUS K eCTECTBEHHO-HAYYHbIM
3HaHMAM, K NpUpojae, K YenoBeKY, BHOCUT CBOI BKNaj B 3KOMOrmyeckoe obpasoBaHue
obyuyatoLmxcs.

[laHHble HanpaBfeHMs B 00Y4YeHUM XUMUKM 0becrneymBaroTCa CrneundunKon
coflep>aHus y4ebHOro npeameTa, KOTOPbIA SBASETCA nefarormyeckn aganTMpoBaHHbIM
OTpaXKeHnemM 6a30BOI HayKM XUMUM Ha onpedenéHHOM 3Tane eé pa3BuUTuS.

Kypc XuMum Ha ypoBHE OCHOBHOrO 00Llero o6pa3oBaHWS OPMEHTMPOBAH Ha
OCBOEHME 06yyarWMMMUCAa CUCTeMbl MNEPBOHAYaNbHbIX MOHATUIA XUMWK, OCHOB
HeopraHMYyecko XMMUN N HEKOTOPbIX OTAENbHbIX 3HAYMMbIX MOHATUIA OpraHUYecKol
XUmun,

CTpyKTypa coaepXaHus nporpaMmbl MO0 XWMUKM CchOpMMpOBaHa Ha OCHOBE
CUCTEMHOrO Noaxoa K eé nsyyeHumto. CogepxkaHme CKnagbiBaeTcst U3 CUCTEMbI MOHATUIA
0 XMMUYECKOM 3/IEMEHTE U BeLLLeCTBE U CUCTEMbI MOHATUIA O XMMUYeCKOW peakummn. O6e
3TU CUCTEMbI CTPYKTYPHO OpraHu3oBaHbl MO NPUHLUMUNY NOCAeA0BaTeNIbHOro pasBMTuUA
3HaHWIA Ha OCHOBE TEOPETUYECKNX NPeAcTaBEHNI Pa3HOr0 YPOBHS:

aTOMHOMONEKYSPHOT0 YYEHMS KaK OCHOBbI BCEr0 €CTECTBO3HAHUS;

lNMepnognyeckoro 3akoHa [./1. MeHaeneeBa Kak 0OCHOBHOI0 3aKOHa XUMWUMU;

YUYEHNS O CTPOEHUM aTOMa U XUMUYECKON CBS3N;

npeacTaBneHnii 06 3NEKTPONNTUYECKON Anccoumanmy BeLwecTs B pacTBoOpax.

TeopeTUYeCcKne 3HaHMUA paccMaTpuBalOTCA HA OCHOBE 3MMUPUYECKN NONYYEHHbIX U
OCMbICNEHHbIX (haKTOB, pa3BMBAlOTCA NOCMeA0BaTENbHO OT OJHOr0 YPOBHSA K APYromy,
BbINOMHAS  (DYHKUMW OOBACHEHMA W MNPOrHO3MPOBAHWS CBOICTB, CTPOEHUS MU
BO3MOXHOCTEN NPaKTUYeCKOro NPUMEHeHNS 1 NONYYEeHNs N3yYaeMbiX BeLLECTB.
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OcBOeHMe NporpaMmbl MO XMMUM CNOCOOGCTBYET (POPMUPOBAHUIO NPeLCTaBNeHNs 0
XUMUYECKOW COCTaBAOLLEN HAYHYHOW KapTUHbLI MUPa B NIOTUKE eé CUCTEMHOWN NPUPOAbI,
LLEHHOCTHOIO OTHOLLEHUS K HAyYHOMY 3HaHWIO M MeTOAam MO3HaHUs B Hayke. V3yuyeHune
XUMUN NPOUCXOAMNT C MPUBIEYEHNEM 3HAHWNIT U3 paHee N3yUYeHHbIX Y4ebHbIX NpeaMeTOB:
«OKpyXatowmnim mmup», «brnonorns. 5-7 knaccbl» U «Pusnka. 7 Knacce.

Mpy U3yYeHUN XUMUKN NPOMCXOANT (DOPMMPOBAHME 3HAHWIA OCHOB XMMWUYECKON
HayKn Kak 061acTh COBPEMEHHOr0 €eCTeCTBO3HAHMA, MPaKTUYECKON [AeATeNbHOCTH
Yye/sioBeKa M KaK OAHOro M3 KOMMOHEHTOB MWPOBON KynbTypbl. 3afjava y4yebHOro
npegMeta COCTOUT B (POPMUPOBAHUM CUCTEMbI XUMWUYECKUX 3HAHWUIA - BaKHEMLINX
(hakTOB, MOHATWIA, 3aKOHOB W TEOPETUYECKUX MONOXEHUW, AOCTYMHbIX 06006LeHUA
MUPOBO33PEHYECKOr0 XapakTepa, A3blka HayKu, B MPUOBLLEHUN K HAy4HbIM METOAaM
MO3HAHUSA MpPU  M3YYEHMM BEWECTB M XUMUYECKUX peakuyuid, B (HOPMMPOBaHMWN
N pa3BUTUMN MO3HABATE/IbHbIX YMEHWUI W UX NPUMEHEHMN B Yy4e6HO-MO3HaBaTeIbHOW U
y4yeOHO-1ccnef0BaTeIbCKON AeATeIbHOCTU, OCBOEHMM NpaBua 6e30nacHOro obpatyeHuns
C BELWECTBAMW B MOBCEAHEBHOMN XMN3HW.

Mpy M3yYeHUU XUMUW Ha YPOBHE OCHOBHOro 06uiero o6pa3oBaHMA BaXHOe
3HayeHWe Npuobpenn Takme Lenn, Kak:

(hopmupoBaHue WHTENNEKTYaNnbHO pa3BuTON NNYHOCTH, roTOBOWA K
caMoob6pa3oBaHUIO, COTPYAHWYECTBY, CAMOCTOATE/IbHOMY TMPUHATUIO  PELLEHNN,
CNOCOGHOWN afanTNUPoBaTbCA K ObICTPO MEHSOLLMMCS YCNOBUAM XXU3HU,

HanpaBNeHHOCTb 06Y4YeHUA Ha cucTemMaTuyeckoe npuoobLieHne obyvaromnxcs K
CaMOCTOATE/IbHON MO3HaBaTe/IbHON [eATeNIbHOCTU, Hay4HbIM MeToAaM [MO3HaHuA,
(hopMupyroWMM MOTUBALMIO W Pa3BUTUE CMOCOOHOCTENR K XUMUW;

obecneyeHne yCcnoBuii, cnocob6CTBYOWMX NMPUOBGPETEHNIO 0ByYaOWMUMKUCA ONbiTa
pa3HO06pa3HO [AeATEeNbHOCTU, MO3HAHWA W CaMOMO3HaHWUA, K/IKYeBbIX HaBbIKOB
(KNtoYeBbIX KOMNETEHLMIA), UMEIOLUX YHUBEPCANbHOE 3HAYEHME ANA pa3NNYHbIX BUAOB
[eATeNbHOCTH;

(hopmunpoBaHue 06LLeil (YHKLUNOHABbHO N eCTECTBEHHO-HAYYHO rpaMOTHOCTH, B
TOM 4unC/ie YMEHNIN O0OBACHATL U OLEHMBATL ABMNEHUA OKPYXKatoLLero mmpa, Ucnosb3ys
3HaHWS W ONbIT, MOMYYEHHbIE MPU U3YYEHUN XUMUK, MPUMEHATb WX MPU PeLleHUK
npo6sem B NOBCEAHEBHOW XXU3HN N TPYLOBOIN LeATEeNIbHOCTH;

(hopMupoBaHMe y 0Oy4YaOLIMXCA TYMaHUCTUYECKUX OTHOLWEHWIA, MOHUMAaHKSA
LEHHOCTM XMMWYECKUX 3HaHWN ANna BbIpabOTKM 3KOMOTMYECKM LieniecoobpasHoro
noBeAeHnsa B ObITY N TPYA0BOW [AeATENIbHOCTU B LeNIAX COXPAHEHWUS CBOEro 340P0BbSA U
OKpYy>KaroLein NPpUpPoLHONA cpeabl;

pasBMTME MOTMBaUMM K 0O6YyYeHUt0, CNOCOOGHOCTEM K  CAMOKOHTPO/O MU
CaMOBOCMUTAHUIO HA OCHOBE YCBOEHMSA 06LLeYeN0BEYECKMX LLeHHOCTEN, FrOTOBHOCTU K
0CO3HaHHOMY BbIGOPY NPONUAA U HANPaBNEHHOCTUN Aa/bHeLWero oby4yeHus.

O6lLLee 4YMCNoO 4acoB, PEKOMEHAOBAaHHbIX AN U3YYeHUA XUmMuK, - 136 4acos:
B 8 Knacce - 68 yacoB (2 yaca B Hegento), B 9 knacce - 68 yacoB (2 4yaca B Hefento).
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[na Kaxaoro knacca npegycMOTpeHO pe3epBHOe yYebHOe BpPeMs, KOTOPOE MOXeT
ObITb MCNOMBb30BAHO YYacTHMKaMKN 06pa3oBaTe/IbHOro rnpouecca B Lensx gopmmpoBaHns
BapuMaTMBHOM COCTaBNSAIOLLLEN COePXaHUSi KOHKPETHOWM paboyeit nporpammsbl. [Npu aToM
obasatefnibHad (MHBapuaHTHasd) 4acTb CofepXaHus npegMeTa, YCTaHOB/IEHHaS
npuMepHoi paboyer NporpaMmoin, n Bpems, OTBOAMMOE Ha €€ U3ydeHune, LOMKHbI ObITb

COXpPaHEHbI MOMHOCTbLIO.
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COOEP>XAHWE OBYYEHWNHA

8 KJTACC

MepBOHa4YasibHble XMMNUYECKNE MOHATUS

MpeagMeT XMMUKN. PONb XMMUM B XXU3HW YenioBeKa. XUMUSI B CUCTEME HayK. Tena u
BellecTBa. PuM3nYecKne CBOMCTBA BelLeCTB. ArperaTHoe COCTOsiHMe BeLlecTB. [oHATHe
0 MeTodax MO3HaHUsA B XumMuKW. YUucTble BellecTBa M cmeckn. Cnocobbl pasgeneHus
CMecei.

ATOMbI 1 MONEKY/bl. XUMUYECKNe 3n1eMeHTbl. CUMBOMbI XUMUYECKNX 3N1IEMEHTOB.
MpocTble 1 CNOXHble Bew,ecTBa. ATOMHO-MONEKY/IAPHOE YUYEHMeE.

XumMmnyeckass gopmyna. BaneHTHOCTb aTOMOB XMMWYECKUX 3/71EMEHTOB. 3aKOH
MOCTOAHCTBA cocTaBa BewecTB. OTHOCUTeNbHad atoMHas Macca. OTHOCMKTe/bHas
MOJieKynsipHas macca. MaccoBasi LON15i XMMUYECKOro 3/1leMeHTa B COEMHEHNN.

KonunyecTso BewecTtsa. Mosb. MonsipHas macca. B3auMocBA3b KOIMYeCTBa, Macchl
M uucna CTPYKTYPHbIX €eAWHWUL BellecTBa. PacuéTbl no dopMynaMm XUMUUYECKNX
COeIHEH M.

PUn3NYECKME U XMMUYECKIME ABNEHUA. XUMUYECKAs peakLmsa U e€ npu3Haku. 3aKoH
COXPaHEHNS MacChbl BELLECTB. XMMUYECKME YpaBHeHUA. Knaccupmkaymsa XMMNUYECKUX
peakumnit (CoeMHEHNS, PA3NOXEHNS, 3aMELLEHNSs, 0OMEHA).

XVMUYECKUI IKCTIepUMEHT .

3HAKOMCTBO C XWMWYECKOW nocyfoi, npasunamy paboTbl B nabopartopun w
npuémammn obpaleHns ¢ nabopaTopHbIM 060pyAOBaHMEM, MW3Y4YeHWe W OnucaHue
(hM3MYECKMX CBOWCTB 06pasLOB HeopraHM4yeCcKMX BellecTB, HabnLeHUEe PU3NYEeCKNX
(nnaBneHne BoCKa, TasHMe Nbfa, pacTUpaHue caxapa B CTYyNKe, KUNEHWe U KOHAeHcauus
BOAbI) U XMMWYECKUX (ropeHue CBe4yu, MpOKaIMBaHWe MeLHOW MpPOBOMOKMU,
B3aMMOJENCTBME Mena C KUCNOTOW) ABMEHWI, HabNAeHWe M onucaHwe MPU3HAKOB
NPOTEKaHNA XUMUYECKMX peakumin (pasnodxeHue caxapa, B3aMMOAENCTBUME CEPHOWN
KUCNOTbl C XNopugom 6apus, pasnoxeHue rugpokcnga megu (1) npu HarpeBaHuu,
B3aMMOencTBme Xenesza ¢ pactsopom conu meamn (I1), naydyeHme cnocoboB pasfeneHus
cmeceil (C NOMOLWbLK MarHuTta, (WUIbTPOBaHWE, BblNapMBaHwe, AUCTUNNALKS,
XpomaTorpagus), npoBefeHMe OYUCTKU MOBApPeHHOW conu, HabnheHue n onucaHue
pe3ynbTaToB MPOBEAEHMA OMNblTa, WAMOCTPUPYIOLLEr0 3aKOH COXpaHeHUs Macchl,
co3faHvie mogenen mMosiekyn (LapocTepXXHEBbIX).

BaxkHelLlmne npeAcTaBUTENIN HEOPTaHMYECKMX BELLLECTB

Bo3gyx - cmecb rasoB. CocTaB Bo3gyxa. Kucnopog - 3anemMeHT U MPOCTOe BELLECTBO.
HaxoxeHne Kucnopoga B npupoge, (M3NYeCKMe U XMMUYECKMUe CBOWCTBa (peakLum
ropeHust). Okcugbl. [MpumeHeHne Kkucnopoga. CnocoGbl NOMYYEHUS  KMCNopoAa
B nabopaTopuy M NpOMbIWNEHHOCTU. KpyroBopoT Kucnopoga B npupoge. O30H -
annoTponHas MoauduKaums Kucnopoaa.
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Tennoson aPpheKT XMMUYECKON peakumn, TEPMOXMMUYECKMNE YPAaBHEHUS, 3K30- U
3HAOTEpPMUYECKMNE peakun. TonanBO: Yyrosib U MeTaH. 3arpsAsHeHue BO3fyxa, ycuneHune
MapHMKOBOIo ah(pekTa, paspyLleHne 030HOBOTO C/04.

Bogopoa - 3nemMeHT M MpOCTOe BewecTBO. HaxoxpaeHwe Bofopofa B npupose,
(hM3MYEeCKMe N XMMMUYeCKne CBOWCTBA, NPUMEHEHUE, cnocobbl NonyyeHns. KucnoTol u
CONMuN.

MonspHbI 06BbEM rasoB. Pacyétbl MO XMMUYECKUM YPaBHEHUSM.

dunsnyeckme ceoincTea BoAbl. Boda Kak pactBopuTens. PacTBopbl. HacbIWweHHbIe U
HeHacbILWeHHble pacTBopbl. PacTBOPMMOCTbL BellecTB B Boje. MaccoBad 014 BeLecTsa
B pacTBope. XumMuyeckue cBoictea Bofdbl. OcHoOBaHMA. Ponb pacTBOPOB B Npupoge u
B XXWM3HW YenioBeka. KpyrosopoT BoAbl B NpupoAe. 3arpasHeHue npupogHbix sod. OxpaHa
N 0YMUCTKa NPUPOLHbLIX BOA,.

Knaccuukaymsa HeopraHMyeckux coegauHeHuid.  Okcupabl.  Knaccupukaymsa
OKCWAO0B: cofieobpasytouime (OoCHOBHbIE, KUCNOTHbIE, aMm@oTepHbIe) 7
Hecosleobpasytolime. HomeHknaTypa okcugos. Pusnyeckme M XMMUYECKUE CBOMCTBA
oKcupaos. onyyeHne oKCUAOB.

OcHoBaHua. Knaccugumkayms oCHOBaHUIA: WENOYM N HEPACTBOPMMbIE OCHOBAHMS.
HomeHKnaTtypa OCHOBaHW. ®Pusnyeckne U XUMUYECKME CBOWCTBA OCHOBAHWIN.
MonyyeHre OCHOBaHWUIA.

Kucnotel. Knaccugumkauyma KucnoT. HomeHknatypa KucioT. Pusmyeckue wu
XUMUYECKMEe CBOMCTBA KMCNOT. Psg akTMBHOCTU MeTannoB H.H. bekeTtosa. MonyyeHune
KMC/OT.

Conn. HomeHknatypa conein. ®u3myeckme u XUMUYECKME CBOMCTBA COJEN.
Mony4yeHune conen.

["eHeTUYecKas CBA3b MeXAY KnaccaMy HeOPraHMYeCcKUX coeMHEHUN.

XVMNYECKNIA SKCNEPUMEHT

KayeCTBEHHOE OMnpefefieHNe cofepXaHus Kucnopoga B BO3AyXe, MNOMyYeHUe,
cobupaHue, pacnosHaBaHWMe W WN3y4YeHWe CBOICTB  KuCnopoda, HabnwaeHue
B3aMMOAENCTBUS BELLECTB C KUCMOPOAOM M YCNOBUS BO3HUKHOBEHUSA W MpeKpalleHus
ropeHunsi (noxapa), 03HaKOM/IeHMe C ob6pasuamMy OKCUAOB W OMUCaHWE KX CBOWCTB,
nony4yeHue, cobupaHue, pacrno3HaBaHWe W W3y4vyeHWe CBOWCTB Bogopoga (ropeHue),
B3ammogencTeme Bogopoga ¢ okcmgom wmegm (1) (BO3MOXHO MCMoONb3oBaHue
BMAeOMaTepnanoB), HabnoaeHne 06pa3LoB BellecTB KOMUYECTBOM 1 MO/b, UccnefoBaHme
0COBEHHOCTEN pPacTBOPEHUS BeLecTB C Pas/IMYHOM pacTBOPMMOCTbIO, MPUrOTOBNEHNUE
pacTBOPOB C OnpeAenéHHO MacCcoBOW A0Nei pacTBOPEHHOrO BeLLECTBa, B3aMMOAeNCcTBME
BOAbl C MeTannamu  (HaTpuem U Kanbuuem)  (BO3MOXXHO  MCMNO/SIb30BaHUe
BMAeoMaTepunanos), uccnefoBaHne 006pa3LO0B HeopraHWYeCKUX BeLLECTB Pa3NYHbIX
KnaccoB, HabtoAeHNe N3MeHeHNs OKPacKn MHANKATOPOB B pacTBOpax KUCNOT 1 LEeNoYeln,
n3yyeHme B3ammogeincTesms okcmaa meam (I1) ¢ pacTBOPOM CEPHON KUCNOTbI, KACNOT
C MeTanfnamu, peakuui HeuTpanusaymm, MOAYYEHUE HepacTBOPUMbLIX OCHOBaHWUM,
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BbITECHEHME OAHOr0o MeTanna Apyrum M3 pacTBopa COMM, peLleHne 3KCNepuMeHTabHbIX
3afay no Teme «BaxHelilLMe Knaccbl HEOPraHNYECKMUX COeMHEeHNI».

Mepuognyecknin 3aKoH 1 Mepuognyeckasa cuctemMa XMMMUYECKNX anieMeHToB ..
MeHpeneesa. CTpoeHue aTtomMoB. XuMmMmyeckaa  CcBA3b. OKUCNUTENbHO-
BOCCTAHOBUTE/IbHbIEe peaKLuu

[MepBble MOMbITKN KnacCUPUKaLMMN XUMUYECKMX 3N1eMeHTOB. [MoHATUE O rpynnax
CXOLHbIX 3/1eMeHTOB (LLLeN0YHbIE U LWEeN0YHO3EeMe/IbHble MeTa/ibl, FanoreHbl, NHEPTHbIE
rasbl). NeMeHTbl, KOTOPble 06pa3ytoT aM(POTepHble OKCUAbI N TMAPOKCUbI.

Mepuoanyecknin 3akoH. lMepuognyeckas cucTeMa XMMUYECKUX 3nemeHToB [.U.
MeHpeneesa. KopoTkonepuogHas W A/nHHOMepuogHasa qopmbl lMepuogmyeckon
CUCTEMbI XMMUYECKUX anemeHToB .. MeHgeneesa. MNepuogbl 1 rpynnbl. Pusnyveckuia
CMbIC/N NOPAAKOBOro HOMepa, HOMepoB Nnepuoa 1 rpynmnbl 3/IEMEHTA.

CTpoeHne atomoB. CocTaB aTOMHbIX A4ep. M3oTonbl. 31eKTpoHbl. CTpoeHue
3NEKTPOHHbLIX 060/104eK aTOMOB MNePBbIX 20 XMMUYECKUX 3N1eMeHTOB lMepnoamnyeckoi
cuctembl  A./1. MeHgeneeBa. XapakTepucTukKa XUMUYECKOro 3/IEMEHTa MO ero
nonoXkeHuto B NMepunogmnyeckon cucteme A.1. MeHaeneesa.

3aKOHOMEPHOCTM  U3MEHeHMa pagumyca aToOMOB  XUMUYECKUX  3NEMEHTOB,
MeTaN/IMYECKNUX N HEMETANIMYECKUX CBOMCTB MO rpynnamM 1 nepuojam.

3HayeHue lMepnoamnyeckoro 3akoHa W lepuogMyecKoin CUCTEMbl XUMUYECKUX
3N1eMEHTOB A/19 Pa3BUTUA HAYKN K npakTukn. O.V. MeHaenees - yY&HbIA N rpaXKaaHuH.

Xumunyeckaa  cBsasb.  KoBaneHTHas  (mondApHas UM HenofisapHasd) — CBA3b.

DNeKTPooTPULaTENbHOCTL XUMNYECKUX 3/1eMEeHTOB. /IOHHas CBA3b.
CTeneHb okucneHna. OKUCINTEeNbHOBOCCTAHOBUTE/bHbIE peakuun. [lpouecchl

OKUCNeHNA 1 BoccTaHoBeHNA. OKUCINTENN N BOCCTAHOBUTENN.

XVMNYECKNIA IKCNEPUMEHT

n3yyeHne 06pasLoB BelecTB MeTa//IoB W HEMETaNnoB, B3auMOfeicTBue
r’MApPOKCUAa LUMHKA C pacTBOpamu KWCMOT W LWienoyeid, nNpoBeAeHMEe OMbITOB,
UNNOCTPUPYIOLNX MPUMEPbl OKUCNTENbHO-BOCCTAHOBUTENbHbLIX peakuuii (ropeHue,
peakLMmn pPasfioXXeHus, COeMHEHNS).

Me>KnpeameTHbIe CBA3N

Peanusauus MeXNpPeaMeTHbIX CBs3eli MNpPWM  M3YYeHUM XUMuUM B 8 Knacce
OCYLLLECTB/SIETCS Yepe3 UCNOMb30BaHME KaK 06X eCTECTBEHHOHAYUYHbIX MOHATUIA, TakK
W MOHATWI, SABNAAIOWMXCA CUCTEMHBIMU [AN8 OTAENbHbIX MPeJMETOB €CTeCTBEHHO -
Hay4YHOro LMKNa.

O6lMe ecTeCTBEHHOHAYUYHbIE MOHATMA: HayuHbIi hakT, rMnoTesa, TeOpMUs, 3aKOH,
aHanu3, CUHTe3, KnaccuduKauus, nepuofnUYHOCTb, HaBMOJEHNE, 3KCMEPUMEHT,
MO/eNIMPOBaHNE, U3MEPEHUNE, MOAENb, SBNEHME.

dusnKa: mMaTepusi, aTtoM, 3/EKTPOH, MPOTOH, HEMTPOH, WOH, HYKAWUA, W30TOMbI,
PAIN0AKTUBHOCTb, MONEKYNA, SNEKTPUUYECKU 3apsif, BeLlecTBO, Teno, O0O6BLEM,
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arperaTHoOe COCTOsSIHME BeLecTBa, ra3, U3MYecKne BeNNUYUHbI, eANHNLbI U3MEPEHUS,
KOCMOC, MNaHeThbl, 38€34bl, COMHLE.

Buonorus: GoTocuHTE3, AblxaHue, 6uocdepa.

Ceorpagms: atmocdepa, ruapoctepa, MUHepanbl, FOPHble MOPOAbI, MOME3HbIE
MCKoMaemble, TONNBO, BOAHbIE PECYPChbI.

9 KJTACC

BewecTBo N Xxummnyeckas peakums

MepunognMyecknin 3akoH. Meprogmyeckas cucTemMa XMMUYECKMX anemeHToB M.U.
MeHpaeneeBa. CTpoeHMe aToMOB. 3aKOHOMEPHOCTU B U3MEHEHWU CBOMCTB XMMUYECKUX
371EMEHTOB NEPBbIX TPEX NEpuoaoB, Kanus, KanbLuus U UX COeANHEHWIA B COOTBETCTBUM
C MONOXXEHWNEM 31eMeHTOB B MepnoanyecKoil CUCTEME N CTPOEHMEM MX aTOMOB.

CTpoeHue BeLLeCcTBa: BUAbl XMMUYECKOM CBS3U. TUMbl KPUCTANNYECKNX PELLETOK,
3aBMCMMOCTb CBOMCTB BellecTBa OT TuNa KPUCTaN/NMYecKoin pewéTkn u Buga
XUMMNYECKOI CBA3N.

Knaccugmkayma v HOMEHKNnaTypa HeopraHm4yeckmx BewecTB. XMMUYecKue
CBOWCTBA BELLECTB, OTHOCALLMXCA K Pa3/IMYHbIM KnaccaM HeopraHMYecKnx CoeauHeHun,
reHeTM4yeckas CBSi3b HeOPraHMYeCKNX BeLLEeCTB.

Knaccugmkayma  XMMUYECKMX — peakuuit  No  pasnuyHbiM  npusHakam (no
YMCNY W COCTaBY Yy4acTBYHLIMX B peakuMu BELLECTB, MO TennoBoMY 3(deKTy, Mo
M3MEHEHUNIO CTENeHel OKUCMEHUS XUMMUYECKUX 31eMEHTOB, MO 06paTMMOCTU, MO
yyacTMIO KaTanmsatopa). JK30- W 3HAOTEPMUYECKME peakuun, TepMOXMMUYECKNE
ypaBHEHWS.

MoHATME O CKOPOCTU XWMWYECKON peakuun. T[loHATME 06 o06paTUMbIX U
Heo6paTUMbIX XMMWUYECKMX peakumnsx. [MOHATME O TOMOFEHHbIX W TeTepOreHHbIX
peakumsx. lMoHATMe o KaTanuze. [MOHSATME O XWMWYECKOM paBHOBecUM. PakTopbl,
BNMSAOLLME HA CKOPOCTb XMMMUYECKOI peakLmm 1 NONOXKEHNE XMMMNUYECKOr0 paBHOBECKSI.

OKNCNNTENbHO-BOCCTAaHOBUTEbHbIE peakumm, 3NEKTPOHHbII banaHc
OKNCNNTENbHO-BOCCTAHOBUTENbHON peakumn. COCTaBNEHME YpaBHEHWIE OKUCINTENbHO-
BOCCTaHOBUTE/NbHbIX peakLumii C UCNOMb30BaHMEM MeTOAa 3/IEKTPOHHOI0O GanaHca.

Teopusa 3MeKTPONMTUYECKOW Auccoumaunn. DNEeKTPOUTbl U HE3NEKTPOSIUTbI.
KaTWOHbI, aHWOHblI. MexaHM3m guccoumaunumnm BewecTB C  PasIMUYHbIMU  BUAAMMU
XUMmyeckon cesisn. CteneHb gnccoumaunn. CunbHble N cnabble 3N1eKTPOIUTI.

Peakumn MOHHOro O6MeHa. YCNnoBMA MNPOTEKAHWS peakUuWidi MOHHOTO 06MeHa,
MOMHbIE N COKPALLEHHbIE NOHHbIE YpaBHEHMA peaKumii. CBOWCTBA KNCNOT, OCHOBAHWUIA U
CoNleil B CBeTe MpeAcTaB/ieHNIn 006 3MeKTPONUTUYECKOW Auccoymaumnn. KavyecTBeHHbIe
peakuMmn Ha MOHbI. MOHATME O rMAPONN3e CoNei.
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XVMNYECKNIA SKCNEPUMEHT

O03HaKOMJIeHMe C MOLENAMU KPUCTaNINYECKNX PELLIETOK HEOPraHNYEeCKUX BeLLeCTB
- MeTan0B M HeMeTannoBs (rpagura v anmasa), CNOXHbIX BEWECTB (Xsopuga HaTpus),
nccnefoBaHMe  3aBUCUMOCTM  CKOPOCTM  XMMMWYECKOW peakumMy OT  BO34ENCTBUSA
pasIMyHbIX (haKTOpOB, WCCNefOBaHMWe 3/1EKTPONPOBOAHOCTM PaAcTBOPOB BeLLeCTB,
npouecca guccoumaunm KUCNOT, Wenoyein n coneid (BO3MOXHO MCMONb30BaHME BUAEO
MaTepuanos), NPOBeAEHME OMNbITOB, UIOCTPUPYIOLWMX NPU3HAKW MPOTEKAHUA peakumnii
MOHHOTO 06MeHa (06bpa3oBaHMe 0cafika, BbleneHne rasa, obpasoBaHne BOAbl), OMNbITOB,
NNNOCTPUPYIOLWMX MPUMepPbl OKUCINTENIbHO-BOCCTAaHOBUTENIbHbLIX peakuuii (ropeHue,
peakuuu pasfioXXeHusd, COeAWHEeHUs), pacrno3HaBaHMe HeOopraHM4YecKMx BeLLECTB C
MOMOLLbIO KAYeCTBEHHbIX Peakumii Ha OHbI, peLleHne aKCNepuMeHTanbHbIX 3a4au.

HemeTannbl n Ux coegnHeHUA

O6uwasn xapakTepucTuKka rasioreHoB. OCO6eHHOCTU CTPOEHMS aTOMOB, XapaKTepHble
CTerneHn okncneHns. CTpoeHne 1 puranyeckne CBOMCTBA NPOCTbIX BELLECTB - ranoreHos.
XUMMYeckne CBOMCTBA Ha npumepe xnopa (B3auMOeNCcTBME C  MeTallamu,
HemeTannamu, wenovyamu). Xnoposogopos. ConsHas KUcnota, XMMUYeCKne CBOMCTBA,
nonyyeHune, npuMmeHeHune. [elcTBme Xaopa U XN0poBOAOPOAA HA OpPraHM3M 4YesoBeKa.
BaxkHelLwne xnopuabl 1 UX HaXoXXAeHne B NPUPoAE.

O6uwasn xapakTepnuctnka anemeHToB Y 1A-rpynnbl. OCO6EHHOCTM CTPOEHUSA aTOMOB,
XapaKTepHble CTeneHn OKucneHus. CTpoeHMe M (PU3MYECKMEe CBOMCTBA MPOCTbIX
BELLECTB - Kucnopofa W cepbl. ANNOTPOMHbIE MOAMGIMKALMK KKUCNopoaa M Cepbl.

Xummnueckne csoictBa cepbl. CepoBoAOpO/, CTPOEHUE, DU3NYECKME U XUMUYECKUE
cBorcTBa. OKcuAbl Cepbl Kak NpeacTaBUTENN KUCNOTHbIX OKcnaoB. CepHas KMCOTa,
(hmn3nveckne M XMMnYeckme cBoinctea (06LLIME KaK NpeAcTaBUTENs Kacca KUCIOT U
cneundguyeckne). XMMnyeckne peakumm, nexatime B OCHOBE MPOMbILLIIEHHOIO cnocoba
NONMIYYEHUS CEPHON KUCNOTbI. NpUMeHeHne cepHoin KUcnotbl. Conm CEPHOM KUCNOTHI,
KayeCTBEHHass peakuMsa Ha cynb(aT-MoH. HaxoXaeHue cepbl U €€ COeANHEHUN
B npupoge. XMMMUYECKOEe 3arps3HeHMe OKpyXKalollen cpefbl COeAUHEHUAMU Cepbl
(KMCNOTHbIE J0XKAMW, 3arPsi3HEHNE BO3YyXa U BOAOEMOB), CNOCOObLI €ro NPeAoTBpaLLEHNS.
O6uwasn xapakTepncTmka aniemeHToB YA-rpynnbl. OCO6EHHOCTM CTPOEHMSA aTOMOB,
XapakKTepHble CTeMeHn OKUCeHUA. A30T, pacnpocTpaHeHne B Npupoae, husnveckme u
XUMWUYECKMe cBoMcTBa. KpyroBopoT a3oTa B npupoge. AMMUAK, ero U3nYeckue u
XUMWYECKME CBOWCTBaA, NonyveHne n npumeHeHme. Conv amMMOHUS, UX (PU3MYECKUE
N XMMUYECKMe CBOWNCTBA, NMpuUMeHeHne. KauvecTBeHHas peakums Ha MOHbl aMMOHMUS.
A30THas KucnoTa, eé nonydeHue, U3NYECKME N XMMUYECKMe cBOKMCTBa (0buime Kak
npeAcTaBMTeNs Knacca KMCNOT U cneundunyeckmne). Mcnonb3oBaHne HUTPATOB U COJENR
aMMOHMS B KauyecTBe MWHepasbHbIX  YyA0O6pPeHMA. XUMMYECKOe  3arpsisHeHue
OKpY>KatoLlen cpefibl CoOeagMHEHUAMN a30Ta (KUCNOTHbIE A0XAN, 3arpsA3HEHNE BO3ayXa,
no4ysbl N BOA0EMOB). Pocgop, annoTponHble mogugukaymm gocdopa, gpusndeckme u
XumMmnyeckme ceoinctea. Okcmng ocdopa (V) n ¢ochopHas Kucnota, Qu3nMyeckue
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W  XUMUYECKMe CBOICTBa, MofydyeHne. Kcnonb3oBaHne ochaToB B KayecTBe
MUHepanbHbIX YA0OPEHWIA.

O6Las xapakTepncTmka afiemeHToB 'Y A-rpynnbl. OCO6EHHOCTU CTPOEHMSA aTOMOB,
XapaKTepHble  CTeMeHW  OKWUCNeHWsA.  YTrnepoh, annoTpornHble  Mogudukauum,
pacnpocTpaHeHue B npupoge, (U3NYeCKMe U XUMUYECKMe CcBoWMCTBa. ALcopouus.
KpyrosopoTt yrnepoga B npupoge. Okcuibl yrnepoga, ux guanveckme n Xxmmmyeckme
CBOICTBA, AEACTBME HA XMBble OPraHnU3Mbl, MOSyYeHNE U NMPUMeEHEHNE. DKONOTrnyeckne
npob6nemsbl, cBA3aHHble ¢ okcugom yrnepoga (IV), runotesa rnob6anbHOro noTensieHUs
Knumarta, MapHUKOBbIA 3PgeKT. YronbHasa Kucnota U eé conu, uUx (usnmyeckue u
XUMUYECKME CBONCTBA, MONyYeHne n npumeHeHne. KayecTBeHHas peakuus Ha KapboHart-
MOHbI. VMicnonb3oBaHne kapboHaToB B ObITY, MeAUUNHE, MPOMbILINEHHOCTU U CE/IbCKOM
X0351MCTBE.

[MepBOHayanbHble MOHATUSA 006 OpPraHUYecKUX BELLECTBAX KaK O COefUHEeHMAX
yrnepoga (meTaH, 3TaH, 3TW/eH, aueTw/eH, 3TaHON, FNUEPUH, YKCYCHas KUCNoTa).
MpupofHble NCTOYHUKKN YTNEBOLOPOAOB (Yrosib, MPUPOAHbLINA ras, HeMTb), MPOAYKTbI UX
nepepaboTkmn (6eH3UH), X PO/b B ObITY Y MPOMbILLNEHHOCTW. TOHATME O BMONOTNYECKM
BaXHbIX BelLlecTBax: Xupax, 6efkax, yrnesogax - W WX PONN B XMW3HW YeNOBeEKa.
MaTtepunanbHoe eUHCTBO OpraHNYecKnX N HeOpraHMYecKnx CoeanHEHNN.

KpeMHUiA, ero ou3myeckne n XMMnYeckne CBOWCTBA, NOMYYEHUE U NPUMEHEHME.
CoefMHeHnsA KpeMHUA B npupode. Obwme npegctasneHns 06 okcuge kpemHus (1V) u
KpeMHuMeBOW Kucnote. CUAMKaTbl, UX WUCNOMb30BaHWE B ObITY, B MPOMbILLIEHHOCTMW.
BaxHeillne CTpouTeNnbHble MaTepuanbl: Kepamuka, CTEK0, LUEMeHT, 6eTOoH,
Xene3o6etoH. Mpo6niembl 6€30MacHOr0 MCMNosb30BaHUSA CTPOUTENbHbIX MaTepuanos B
MOBCEAHEBHOMN YXN3HW.

XVMNYECKNIA IKCNEPUMEHT

n3yyeHne o06pa3LoB HeopraHMYecKMX BELLECTB, CBOWCTB CONAHON KWUCNOTHI,
NPOBEAEHNE KauyeCTBEHHbIX pPeakUUi Ha XI0PUA-WOHbI U HabnaeHWe NPU3HAKOB WX
NPOTEKaHMUA, OMbITbl, OTPpaXawwline GUNYecKme N XMMMYeCcKne CBONCTBA ranoreHoB U
UX coefanMHeHU (BO3MOXHO WCMOMb30BaHWE BUAEOMATEPMAsnoB), O3HAKOMJIEHME C
obpasuamy xnopuaos (rasoreHUAoB), O3HAKOM/eHWe C obpasuamy cepbl U eé
coeanHeHnsMN (BO3MOXHO MCMNOMb30BaHWE BUAEOMaTepManoB), HabnaeHne npouecca
06yrnuBaHuns caxapa nof AevcTBMEM KOHLEHTPUPOBAHHOW CEpPHON KUCNOTbI, U3ydeHune
XMMWYECKNX CBOWCTB pa3baBneHHO CEPHON KWUCNIOTbl, MPOBEAEHWE KayeCTBEHHOW
peakunn Ha cynbMaT-uoH N HabnaeHWe npusHaka eé NPoTeKaHUs, O3HAKOM/EHWUE C
(hm3nyeckumMn  CBOMCTBaMW  a3oTa, ocdopa U WX coeguMHEHUA  (BO3MOXXHO
MCNONb30BaHME BUAeomaTepnanos), o6pa3uaMu as3oTHbIX U POCHOPHbLIX yA06pPEHUN,
nonyyeHune, cobupaHme, pacno3HaBaHWe U U3Y4YeHME CBOMCTB aMmuaka, NpoBeAeHUe
KayeCTBEHHbIX peaKkuui Ha MOH aMMOHMA M (ocdaT-unoH N MU3yvyeHne MPU3HaKoB UX
NPOTeKaHUs, B3aMMOAEWCTBME KOHLEHTPUPOBAHHOMW a30THOW KWUCNOTbl C Me[bto
(BO3MOXXHO MCMNOMb30BaHWE BUAEOMAaTEPUANIOB), U3yYeHMEe MOAENEN KPUCTaNINUYECKUX
PeWweToK anmasa, rpaduta, ¢ynnepeHa, 03HaKOM/IEHME C NPOLECCOM afcopoLunm
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PacTBOPEHHbLIX BeLWeCTB aKTUBUPOBAHHLIM YINEM U yCTpOVICTBOM npoTmBoOrasa,
noJsiydyeHue, CO6I/IpaHI/Ie, pacnosHaBaHMe W1 WN3y4YEHUE CBOWCTB YINEeKNCNOro rasa,
nposegeHne KaydeCTBEHHbLIX peaKLLMVI Ha Kap6OHaT n CUANKaT-UOHbI U WN3yYEHUE
MPU3HaKoOB nXx MPoTeKaHnA, O3HaKOM/IEHNE C I'IpO,quLl,I/IeI7I CUNMKATHOW
MPOMbILLIEHHOCTHN, pPeEWEeHNE IKCNEPUMEHTaA/IbHbLIX 3afa4y Mo TEME «BaxHenLwne
HEMeTa/l/ibl N UX COEANHEHUNA».

MeTannbl U NX COefUHEHUSA
O6Lasa xapaKTepnucTmka XMMMUYECKUX 3/1EMEHTOB - MeTasl/IoB HAa OCHOBaHUU UX
nonoxeHua B Mepnoanyecko cucteme xummdeckmx anemeHtos A.N. MeHpeneesa u
CcTpoeHua atomoB. CTpoeHwe MeTannoB. MeTtannnyeckas CBA3b W MeTanimyeckas
KpucTaninyeckas pewwétka. ONIEKTPOXMMUYECKUA  pAL  HaNpsHKeHWn  MeTassios.
dusnyeckme N xMMn4yeckmne coricTea metanios. O6wwmMe cnocobbl NONyYEHUS METAN/IOB.
[MOHATME 0 KOPPO3MM METANI0B, OCHOBHbIE CMOCOObLI 3alnTbl X OT Koppo3un. Crnasbl
(cTanb, YyryH, gropastoMUHNIA, 6GPOH3a) U X NPUMEHEHMNE B ObITY U MPOMBbILLNIEHHOCTH.

LLlenoyHble MeTanibl: MONOXeHUe B [1epuogMYecKOn CUCTEME XUMMUYECKUX
anemeHToB [A.W. MeHpgeneesa, CTpPOeHME WX artOMOB, HaxO0XAeHuWe B NPUPOJE.
dusnyeckme M XMMUYECKMe CBOWNCTBa (Ha npumepe Hatpua un Kanus). Okcupabl w
rMAPOKCUALI HATPUA N Kanus. NMpUMeHeHMe LWenoYHbIX MeTanioB U X COeANHEHWIA.

LLleno4yHo3eMelbHble MeTa/ibl MarHUiA U KanbLuid: NonoXxeHue B Mepnognyeckon
cucTeme XMmumyeckux anemeHtos .M. MeHpaeneeBa, CTPOEHWe NX aTOMOB, HaxX0XeHune
B npupoge. ®usnyeckne U XMMMUYECKME CBOMCTBA MarHus u Kanbuusa. BaxHewnwwwue
coefMHeHNA Kanbums (OKcmp, ruapokcup, conm). XXKECTKOCTb BOAbl UM CMOCO6bI eé
yCTpPaHeHus.

ANIOMUHWIA: NMONOXeHMe B IMepnoanyeckoin cucteme XMMMYeCcKnx anemeHtos [A.U.
MeHfeneeBa, CTpOeHMEe aToMa, HaxoXfeHue B npupoge. Pusnyeckne U XMMUYeckue
CBOMCTBA a/IlOMUHMA. AM(OTEPHbIE CBOMCTBA OKCMAA U TUAPOKCUAA aNtOMUHUS.

XKeneso: nonoxeHue B lepuogMyecKo CUCTEME XMMMUYECKMX 3nemeHToB [.U.
MeHfeneeBa, CTPOeHMEe aToMa, HaxoXfAeHue B npupoge. Pusnmyeckme U XUMUYeECKMe
cBoKcTBa xenesa. Okcuabl, rmapokengbl n conu xenesa (I1) n xenesa (I11), nx cocras,
CBOMCTBA W MONyYeHME.

XVMNYECKNIA IKCNEPUMEHT

03HaKoM/eHne ¢ obpasyaMmy MeTannoB M CMIaBoB, UX (DU3NYECKMMU CBOMCTBaMMU,
M3yyeHMe  pe3ynbTaTOB  KOPpPO3UM  MeTanoB  (BO3MOXHO  MCNO/b30BaHue
BMeoMaTepmnanoB), 0CO6EHHOCTEN B3aMMOAENCTBMA OKCUAA KanbLKUs U HATPMA C BOAOW
(BO3MOXXHO MCNONb30BaHMe BUAEOMaTEPMANoB), UccneaoBaHNe CBOMCTB XXECTKON BOAbI,
npovecca ropeHns xenesa B Kucnopoge (BO3MOXHO MCMNO/Ib30BaHNE BUAEOMAaTEpPManos),
NPU3HAKOB NPOTEKAHWNS KAYECTBEHHbIX peakUuii Ha NOHbI (MarHus, KanbLus, antoMUHKS,
unHka, >xenesa (1) n xenesa (111), megn (1), HabnwogeHNne M onucaHve MNpPOLECCOB
OKpalwmBaHuMA NaaMeHn NOHaAMW HaTPUS, Kanmsa n Kanbuus (BO3MOXXHO MCNO/Mb30BaHMe
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BUAEeOMaTeEPUANoB), uccnefoBaHne aMOTEPHbIX CBOWCTB TMAPOKCUAA aNtOMUHUS W
FMAPOKCUAA LMHKA, PeLleHMe SKCMePUMEHTalbHbIX 3a4ay Mo Teme «BaxHeilne
MeTan/bl N X COEANHEHUS».

XNMUA 1 OKpYXKarlLlasa cpeja

BewectBa M MmaTepuanbl B MOBCEAHEBHOW >KWM3HM 4enoBeka. besonacHoe
MCNO/Ib30BaHNE BELWECTB M XMMUYECKUX peakuuini B ObITy. [lepBas nomolb npwu
XMMUYECKMX 0XO0rax 1 oTpaBneHUsX.

XuMnyeckoe 3arpss3HeHWe oKpyxxatouwie cpefdbl (nNpegenbHas  gonyctumas
KOHUeHTpauuna Bewects (pganee - TMNAK). Pofb XMMUW B pelleHUN 3KONOrMYecKux
npo6nem.

XVMNYECKNIA IKCNEPUMEHT
n3yyeHnme o06pasyoB MaTepuanos (CTekIo, CNNaBbl METanNoB, MOSMMEpPHbIE
maTepuanbl).

Me>KnpegMeTHbIe CBA3N

Peanmsauma MeXnpeAMETHbIX CBf3e MNpu  M3yyYeHUM Xummm B 9 Kracce
OCYLLECTBNAETCA Yepe3 UCNO/b30BaHME KaK 06U MX eCTECTBEHHO-HAYYHbIX MOHATUN, TaK
N MOHATUIA, ABNAIOWMUXCA CUCTEMHbIMM AN OTAENbHBbIX MPeLMeTOB eCTEeCTBEHHO -
Hay4HOro LuKna.

O6LLKne ecTeCTBEHHO-HayUYHble NOHATUSA: HAY4YHbI (aKT, rMnoTesa, 3aKOH, Teopus,
aHanu3, CuHTe3, Knaccuukaums, nNepuognMyHOCTb, HaboAeHne, 3KCMepUMEHT,
MOJeNnpoBaHne, M3MepeHue, Mofesb, ABNEHWe, MapPHUKOBbIN 3((eKT, TEXHONOrus,
MaTepuansl.

dun3mka: maTepusi, aTtoM, 3/EKTPOH, NPOTOH, HEWTPOH, WOH, HYKNMA, W30TOMbI,
pafnoaKTUBHOCTb, MOJIEKYNa, 3NEeKTPUYECKUI 3apsh, NMPOBOLHWKMK, MOSYNPOBOAHUKM,
ON3NEKTPUKK, (DOTO3NNEMEHT, BELLECTBO, TeN0, 06bEM, arperaTHoe COCTOSAHUE BeLLeCTBa,
ras, pacTBop, pPacTBOPMMOCTb, KpucCTanimMyeckas pewéTka, cnnaaebl, (U3MYECKNe
BE/INYNHLI, €ANHNLbI WN3MEepPEHNs, KOCMMUYECKOe MNpPOCTPaHCTBO, MN/aHeTbl, 3BE3abl,
ConHue.

Buonorusa: (QoTocMHTE3, AbiXxaHuWe, Ouochepa, 3IKOCUCTEMA, MUHepasbHble
YA0OpEHNS, MUKPO3NIEMEHTbI, MaKPO3/IEMEHTbI, MUTaTe/IbHbIE BelecTBa.

Ceorpadus: artmocdepa, rugpocgepa, MUHepanbl, FTOPHble MOPOAbl, MOMNE3HbIE
ncKkonaemble, TONINBO, BOAHbLIE PECYPChl.
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NMTAHNPYEMBIE PE3YJIbTATbI OCBOEHUNA NMPOIMPAMMBbI IO XM
HA YPOBHE OCHOBHOI'O OBLWEINO OBPA3OBAHIWA

NMNYHOCTHDbIE PE3YJIbTATDI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS MPOrpaMmbl OCHOBHOIO 06Lero o6pasoBaHms
AOCTUralTCcs B XoAe O06y4vyeHWs XMMWUW B €AMHCTBE Y4yebHOM W BOCMUTATE/bHOWA
AesTeNbHOCTU B COOTBETCTBMM C TPAAULNOHHBIMU POCCUNCKMUMUN COLUOKYIbTYPHLIMU U
AYXOBHO-HPABCTBEHHbIMMW LlEHHOCTAMM, NPUHSATLIMM B 06LLECTBE NPaBMAaMu U HOpMaMK
MoBefAeHNs N CNOCOBGCTBYIOT MpoLeccaM Camono3HaHUs, camopasBMTuMA 1 coumanmsaunm
obyuyaroLmxcs.

JINYHOCTHbIE pe3ynbTaThbl oTpaxatoT FOTOBHOCTb obyuyaroLmxcs
PYKOBO/CTBOBATbCA CUCTEMOW MO3UTMBHbIX LLEHHOCTHbIX OPWEHTaunii U pacliMpeHmne
onbiTa JeATEeNbHOCTM Ha eé 0CHOBE, B TOM YMC/IE B YaCTK:

1) NaTPUOTMUUYECKOr0 BOCMNTAHUS:

LIEHHOCTHOTO OTHOLUEHMSt K OTEeYeCTBEHHOMY KY/NbTYPHOMY, UCTOPUYECKOMY U
Hay4YHOMY Hacneauio, NOHUMaHNS 3HAYEHNS XUMUYECKOI HayKW B XKU3HW COBPEMEHHOTO
o6LlecTBa, CMOCOGHOCTWM BnageTb [OCTOBEPHOW WHGoOpMauueid 0 nepefoBbiX
OOCTVXKEHUSAX N OTKPbITUAX MUPOBOW M OTEYECTBEHHON XMMWUW, 3aUHTEPECOBAHHOCTU
B HaYUHbIX 3HaHMSIX 06 YCTPOICTBE MUpa M 06LLECTBA;

2) rpaXkgaHCKoro BocnmuTaHus:

npeAcTaBNeHNS O COLUMANbHBIX HOPMaxX M NpaBunax MeXIMYHOCTHbIX OTHOLIEHWIA B
KONNeKTMBEe, KOMMYHUKATUBHON KOMMETEHTHOCTU B OOLLECTBEHHO MO/E3HON, y4yebHO-
nccnenoBaTeNbCKOM, TBOPYECKOW W APYrux BuAax [AesaTeNbHOCTW, TFOTOBHOCTU K
pasHOOOpa3HOM  COBMECTHOW  AeATeNbHOCTM  MPW  BbIMOMHEHUM  YYEOHbIX,
no3HaBaTeNbHbIX 3aa4, BbIMONHEHUN XMMUYECKNX IKCMEPUMEHTOB, CO3A4aHNN YUEOHbIX
MPOEKTOB, CTPEM/IEHMA K B3aMMOMOHMMAaHWIO M B3aMMOMNOMOLLM B MNpoOLlecce 3TOM
yUyebHON AeATenbHOCTWU, FOTOBHOCTM OLEHMBATb CBOE MOBeAEHME U MOCTYMKW CBOUX
TOBapuLWEn C MNO3MUMN HPABCTBEHHbIX W MPaBOBbIX HOPM C YYETOM OCO3HaHUS
nocneacTBuii NOCTYMNKOB;

3) LUEHHOCTU HAaYUYHOr0 NO3HAHWS:

MWPOBO33pPEHYECKMEe MPeACTaBNeHUs O BelecTBe U XMMUYECKOlW peakuuu,
COOTBETCTBYHOLME COBPEMEHHOMY YPOBHIO PA3BUTUS HAYKWU W COCTAB/SIOLLME OCHOBY
ONS MOHWMaHMS CYLLHOCTM Hay4HOl KapTWHbl MUpa, NpeacTaBfeHWs 00 OCHOBHbIX
3aKOHOMEPHOCTSX Pa3BUTUS NPUPO/bI, B3aMOCBA35X YeN0BeKa C MPUPOHOI Cpeoii, o
POSIN XMMWUW B MO3HAHUN 3TUX 3aKOHOMEPHOCTEN;

No3HaBaTe/IbHble MOTUBbI, HANPABMEHHbIE HA NOMYYEHNE HOBbIX 3HAHWIA MO XUMUK,
HeobXoauMble AN 06bSCHEHNS HabtoAaeMblX MPOLECCOB U SBNEHUIA, NO3HABATe/bHOW,
MHDOPMALMOHHOM N YNTATENbCKOWN KYNbTYpPbl, B TOM YMC/IE HABbIKOB CAMOCTOSATE/IbHO
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paboThbl C y4eOHbIMU TEKCTAMWU, CPABOYHON NNTepPaTypoit, AOCTYMHLIMU TEXHUYECKUMY
cpeAcTBaMu MHOPMAaLMOHHBIX TEXHONOTWIA;

MHTEepPeC K 00yYEHWIO M MO3HAHUIO, NH0603HATENbHOCTb, FOTOBHOCTb 1 CMOCOBHOCTD
K caMoo6pa3oBaHUi0, MPOEKTHOW W 1ccnefoBaTeNbCKOl AeATeNbHOCTU, K 0CO3HAHHOMY
BbIGOPY HANPaBNIEHHOCTW M YPOBHSA 06YUYeHUs B fanbHelLLIeM;

4) (hopMUpPOBaHUNSA KYNbTYpPbl 340P0BbSA:

0CO3HaHMe LEeHHOCTU >XWU3HW, OTBETCTBEHHOIO OTHOLLUEHWUS K CBOEMY 3[0POBbLIO,
YCTaHOBKW Ha 3[40POBblil 06pa3 XMU3HN, 0CO3HAHMEe MOCNELCTBUIA U HENPUATUE BPELHbIX
npueblyek (ynoTpebfieHNs  ankorons, HapKOTUKOB, KypeHus), HeobXoauMocTu
cobnogeHna npasmn 6e30MacHOCTU Npu 06palieHUM C XUMUYECKUMU BeLLecTBamMu
B ObITY 1 peasibHOMN XN3HW;

5) Tpy4oBOro BOCNMUTaHUS:

MHTEPEC K MNPaKTMYECKOMY W3Yy4YeHWUD npodeccuini u Tpyda pa3IMYHOro poja,
yBaXeHWe K Tpyay W pesynbTataM TPYAOBOW [AesiTeNIbHOCTW, B TOM YMC/le Ha OCHOBE
NPUMEHEHNS NPEAMETHbIX 3HAHWI NO XUMWUU, OCO3HAHHLIA BbIGOP WMHANBUAYANLHOW
TpaekTopun MNPOAC/IHKEHUS 06pa3oBaHUs C YYETOM JIMYHOCTHbIX WHTEPECoB W
CMOCOGHOCTU K XWMWUMW, OOLLECTBEHHbLIX WHTEPECOB W MOTPEOGHOCTEN, YCNELWHOW
npogecCMOHaNbHOW [AesATeNbHOCTU W Pa3BUTUS HEOOXOAMMBIX YMEHW, TOTOBHOCTb
afganTupoBaTbCsa B NPOg)ecCMOHaNbHOM Cpeae;

6) 3K0/I0rM4YecKoro BOCAUTaHUSA:

3KONIOrMYEeCKN LienecoobpasHoe OTHOLLEHWE K MPUPOAE KaK UCTOYHUKY XKMU3HU Ha
3emne, OCHOBe eé CyLIEeCTBOBaHWA, MOHMMaHMe LLeHHOCTW 3[40p0OBOro M 6e30MacHOro
obpasza >KW3HW, OTBETCTBEHHOE OTHOLUEHME K COOGCTBEHHOMY (U3MYECKOMY WU
MCUXNYECKOMY 3[0pOBbH, OCO3HAHME LIeHHOCTM cobntoAeHUsa npaBun 6e30NacHOro
NnoBeJeHNsA Npu paboTe C BEWECTBAMM, a TAKXKe B CUTyaUMax, Yrpoxarwmx 310p0BbI0 U
XU3HU NOfei;

CNOCOBGHOCTU TMPUMEHATbL 3HAHWUA, MOoflyvyaemble MPU  U3YYEHUU XUMUWU, AONK
pelleHnsa 3adad, CBsA3aHHbIX C OKPYXalolleid NPUPoOAHON Cpeaoi, ANs MNOBbILLIEHUS
YPOBHSA 3KO/IOTMYECKON KY/NbTYpbl, 0CO3HAHMA rN106anbHOro Xapakrepa 3K0/10rM4ecKmnx
npo6nem wn nyTeid WX pelleHMs NocpeAcTBOM MeTO40B XUMMWMK, 3KONOTMYECKOro
MbILL/IEHMS, YMEHNSI PYKOBO/ACTBOBATLCA MM B MO3HABaTE/IbHOW, KOMMYHUKaTUBHOMN U
coLmnanbHOM NpakTUKe.

METATIPEAMETHBIE PE3YJIbTATbI

B cocTaBe MeTanpeiMeTHbIX  pPe3ynbTaToB BblAENAT  3HAYMMbIe
ans hopMMpPOBaHNs MUPOBO33PEHUS 06LLEHAYYHbIE NMOHATUS (3aKOH, TEOPUS, MPUHLNM,
runotesa, hakT, CUCTEMA, NMPOLLECC, IKCNEPUMEHT U APYroe.), KOTopble UCMO/Mb3YHTCA B
eCTECTBEHHO-HAYUHbIX YUebHbIX NpeamMeTax U Mo3BONSOT Ha OCHOBE 3HAHUI M3 3TUX
npeaMeToB (opMMpoBaTb NpeACTaB/eHWe O LENOCTHON HayyHoli KapTuHe Mupa,
MW  YHUBepcanbHble YyuyeOHble AeiicTBUS  (NMO3HABaTeflbHble, KOMMYHMWKATUBHbIE,
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PEFYNSATUBHbIE), KOTopble obecneumsaroT (hopmmpoBaHue FrOTOBHOCTM
K CAaMOCTOSITE/IbHOMY MIAaHUPOBAHMIO U OCYLLLECTBIEHNIO YUEOHOI AesTENbHOCTY.

[Mo3HaBaTeNbHbIE YHUBEPCa/lbHbIe Yy4YeOHble AeACTBMSA
Ga3oBble NOrnMYeckme encTBuUs:

YMEHMS UCNONb30BaTh MPUEMbI SIOFTMUYECKOTO MbILLEHNS MPU OCBOEHUW 3HAHMWIA:
PAcKpbIBaTb CMbICT XMMWUYECKUX MOHSATUIA (BbIAENATb WX XapaKTepHble MPU3HaKW,
yCTaHaBNMBaTb B3aMMOCBS3b C APYTUMU MOHATUSIMU), WCNONb30BaTh MOHATMS [ANs
00bACHEHUS OTAENbHbIX (PAKTOB U SBMEHWIA, BbIOUPATb OCHOBAHUS W KPUTEpUW ANS
Knaccuukaumm XMMUYECKUX BELLECTB M XUMUYECKUX peakuuid, ycTaHaBnMBaTb
MPUYMHHO-CNEACTBEHHbIE CBS3M MeXAY O06beKTaMW WU3YUYeHUs, CTPOUTb JIOTMYECKMe
paccyxaeHus (MHAYKTUBHbIE, AeAYKTWBHbIE, MO aHanoruu), fgenaTb BbIBOAbI W
3aK/0YeHMs;

YMEHMEe MPUMEHSTb B MpoOLEcce MNO3HaHMS  MOHATUS  (NpeAMeTHble U
MeTanpeaMeTHbIe), CUMBONUYECKME (3HAKOBbIE) MOAENN, WCMO/b3yeMble B XUMUW,
Npeo6pa3oBbiBaTh LIMPOKO MPUMEHSIEMbIE B XWMUWU MOAENbHblE NPEACTABMAEHUS -
XVMUWYECKMIA 3HAK (CMMBON 9/1EMEHTA), XUMUYECKas (hopMy/a U ypaBHEHWNE XMUYECKO
peakLun - Npu pelleHnn yuye6HO-No3HaBaTeNbHbIX 3a4ay, C YYETOM 3TUX MOAENbHbIX
NpeAacTaBNeHnid BbISBNATL M XapaKTepu3oBaTb CYLECTBEHHbIE MPU3HAKU W3YUYaeMblX
00LEKTOB - XWUMUYECKMX BELIECTB M XUMUUYECKUX peakuuii, BbISBNATL 06Lue
3aKOHOMEPHOCTU, MPUYMHHO-CNEACTBEHHbIE CBS3WM W MPOTUBOPEUMS B M3yUYaeMblX
npoueccax v SBNEHUSAX.

Ba3oBble UccnefoBaTelbCKUe AeMCTBUS:

YMeHMWe WCMOoNb30BaTb MOCTAaBNEHHbIE BOMPOCbI B KauyecTBe WHCTPYMeHTa
MO3HaHMSA, a TakKe B KAuyecTBe OCHOBbI 151 (hOPMUPOBAHMS TMNOTE3bl MO MPOBEPKE
NPaBUNbHOCTY BbICKa3blBAEMbIX CY>AEHWIA;

Npuo6peTeHNe onbITa MO MNJAHMPOBAHUIO, OpraHM3auMM U  MPOBEAEHUIO
YUEHUYECKMX IKCMEPUMEHTOB, yMeHME HaboaaTh 3a X040M NpoLecca, CaMmocTOATENbHO
MPOrHO3MpOBaThb €ro pesynbTat, HopPMynNMPoBaTb 0606LLEHNA 1 BbIBOAbI MO pe3ynbTaTam
NpPoBeAEHHOr0 OMbITa, CCMEA0BAHNS, COCTABNATL OTUYET O NPOAeNnaHHON paboTe.

Pa6oTa ¢ nH(hopmaLmei:

yMeHWe BblbnpaTtb, aHa/IN3MPOBaTb U UHTEPMNPETUPOBATL UHOPMALUIO Pa3IMYHbIX
BMAOB W (opM NpefcTaBNeHUsA, MOJlyYaeMytd W3 pasHbIX WCTOYHMKOB (HAy4HO-
nonynspHas nutepatypa XMMUYECKOro COAepXXaHus, CrnpaBo4YHble NOCOOUA, pecypchbl
WHTepHeTa), KPUTUYECKN  OUEeHMBaTb  MPOTUBOPEUMBYKD M HELOCTOBEPHYIO
NHOPMaLNIO;

YMeHWe TMPUMEHATb pas/iMyHble MEeTOAbl W 3anpocbl NpU NOUCKe U oTbope
MH(opMaLMN U COOTBETCTBYHOLMNX AAHHbIX, HEOOXOAUMbIX 411 BbINOSIHEHNSA YUYEOHbIX U
nMosHaBaTeNbHbIX 3a4ay onpedenéHHOro Tuna, npuobpeTeHne onbiTa B 06/1acTH
MCNOMb30BaHMA  MH(OPMaUMOHHO-KOMMYHUKATUBHbLIX  TEXHONIOTNA,  OBNafeHue
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KY/IbTYPOW/ aKTUBHOIO MCMONb30BaHMA Pa3IMUYHbIX MONCKOBbIX CUCTEM, CAMOCTOATE/IbHO
BblOMpaTb ONTUManbHY (opMy npeAcTaBNeHMA WHGOPMaLMM U UANKCTPUPOBATb
pellaemMble 3afa4n HECIOXHbIMU CXEMaMK, AnarpaMmmamm, gpyrummu opmamu rpadmkm
N NX KOMBMHaLMAMU;

yMeHWe  WUCMOMb30BaTb WM aHanMsuposaTb B npouecce  yyebHON U
nccnefoBaTeNlbCKON AeATeNbHOCTU WMH(POPMALMID O BAUSHWM  MPOMbILWIEHHOCTH,
CeIbCKOro X034iCTBA M TPaHCNOpPTa Ha COCTOSHME OKPY>KatoLLLeil MPMPOAHOI cpeabl.

KoMMyHUKaTMBHbIe YHUBepPCasibHble y4YebHble AeCTBUS:

yMeHune 3agaBaTb Bornpochkl (B xoge Aguanora u (MauM) AWCKYCCUM) MO CYLLECTBY
06CyXAaemoi Tembl, (JOPMynMpoBaTb CBOU NpPeAnoXKeHNs OTHOCUTENbHO BbIMONHEHWS
npeanoXeHHOW 3afaun;

npuobpeTeHne oONbiTa Mpe3eHTauMnM pe3ynbTaTOB BbIMOJHEHUA XWMWUYECKOTO
aKcnepumeHTa (nabopaTopHOro onbiTa, nabopaTopHo paboTbl MO UCCNefOBaHUIO
CBOMCTB BELWLECTB, YUEOHOr0 NPoeKTa);

3aMHTEPecOBaHHOCTb B COBMECTHOW CO CBEPCTHUKaMW MO3HABaTENbHON W
nccnefoBaTelbCKON AesTeNbHOCTU NPW PELEHUM BO3HMKAKOWMX NPo6/ieM Ha OCHOBE
y4yéTa 06LNX MHTEPECOB M cornacoBaHus no3numnini (06CYXAeHUS, 06OMEH MHEHUAMMU,
«MO3rOBbl€ LUTYPMbI», KOOPAMHALMA COBMECTHbIX AeACTBUIA, ONpeaeneHne KpUTepueB
MO OLEHKEe KayecTBa BbINOMIHEHHOW paboThbl U Apyrue);

PerynsaiTuBHble YHUBEPCA/lbHble YUebHble AeCTBUS:

yMeHMEe CaMOCTOSTeNbHO OnNpeaensTb Uenn AesTeNbHOCTW, MNaHWPOBATb,
OCYLLECTBNATb, KOHTPOAMPOBATb W MPU HEOBXOAUMMOCTM KOPPEKTMPOBaTb CBOHO
NesTeNbHOCTb, BbIGUPaTh HambGonee 3(MPEKTUBHbIE CMNOCO6bI pPELleHUs YUYEOHbIX W
Mo3HaBaTe/lbHbIX  3afa4y, CaMOCTOSATENbHO  COCTaBNsSTb  WAM  KOPPEKTUPOBaThb
NPeAsIoXKEHHbIA anropuTM AeiNCcTBUlA NPY BbIMOMHEHUW 3a4aHWUA ¢ YYETOM MOMYYEHUs
HOBbIX 3HaHMIA 06 W3yuyaeMbIX OObBEKTAX - BeLECTBaX W peakUWsiX, OLEHMBaTb
COOTBETCTBME MOMYYEHHOro pesynbTaTa 3asB/eHHOW Lenu, yMeHWe WCNonb3oBaTb U
aHanM3MpoBaTb KOHTEKCTbI, Npej/iaraeMble B YCNOBUW 3aaHIA.

MPEAOMETHbBIE PE3YJIbTATbI

B cocTaBe npegMeTHbIX pe3ynbTaToB MO OCBOEHUKO 0653aTe/lbHOro CofepXkaHus,
YCTaHOB/IEHHOI0 [aHHOW (heaepanbHON paboyeil NporpamMoi, BbIAENAKT: OCBOEHHbIE
00yYarLWMMNCSH HayUHble 3HAHMA, YMEHUA N CNOCO6bI AeNCTBUIA, cneynduyeckmne ans
npeAMeTHON 061acTh « XUMUSA», BUAbI AeATENIbHOCTY NO MNOMYYEeHUO0 HOBOTO 3HaHUS, ero
WHTepnpeTauMu, npeobpasoBaHUIO U NMPUMEHEHUIO B Pas/INYHbIX YYEOHbIX U HOBbIX
cUTyaumsx.

K KoHUy 06yuyeHusi B 8 Knacce npeaMeTHble pe3ynbTaTbl Ha 6a30BOM YpPOBHE
OO/MKHbI OTpaXkaTb CHOPMUPOBAHHOCTbL Y 06yUatOLLMXCA YMEHWIA:
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pacKpbiBaTb CMbIC/T OCHOBHbIX XWMMWYECKUX MOHATUIA: aTtoM, MOJeKyna,
XUMMWUYECKNIA 31EMEHT, MPOCTOe BeLLecTBO, C/IOXKHOE BEeLecTBO, CMeCb (04HOPOAHAasA U
HeO4HOPOAHasA), BaNeHTHOCTb, OTHOCWUTENIbHas aToOMHas W MOMeKynspHas Macca,
KO/INYECTBO BELLECTBA, MOJIb, MONSAPHAA Macca, MaccoBas 4ONA XMMUYECKOro afieMeHTa
B COEAMHEHWWU, MONSIPHbIA  06bEM,  OKCMA,  KUCNOTa, OCHOBaHWE,  COfib,
3NeKTPOOTPULATe/IbHOCTb, CTENEHb OKUC/IEHUS, XMMUYECKas peakumns, Knaccugukaums
peakumnii: peakunn CoefVHeHUs, peakunmn pasnoXXeHUs, peakunn 3aMelleHuns, peakumm
06MeHa, 3K30- 1 3HAOTEPMUYECKMNE peakLuu, TEMNOBON 3MMPEKT peakunn, S4po aTtoma,
3NEeKTPOHHLIA C/MOM aToMa, aToMHas opbuTanb, pagnmyc atoma, XMmuyeckas CB3b,
NnonspHas n HenonsipHas KoBaJieHTHasd CBS3b, WOHHAA CBf3b, WOH, KaTWOH, aHWOH,
pacTBop, MaccoBas f0/14 BewecTsa (NPOLEHTHaA KOHLEHTPaLus) B pacTBOpE;

WNNKOCTPUPOBATL B3aMMOCBSA3b OCHOBHbIX XUMUYECKUX NOHATUIA U NPUMEHATL 3TU
MOHATUSA NPU ONUCAHUN BELLECTB U UX NPeBpPaLLEeHNA;

MCMNONb30BaTb XMMWYECKYHD CUMMBOJIMKY ANS COCTaBfeHMA (OpPMY/S BELLECTB M
YPaBHEHUI XMMUNYECKNX peaKLnii;

onpefenaTb BaJIeHTHOCTb aTOMOB 3/1EMEHTOB B GMHApHbLIX COEAMHEHUAX, CTeMeHb
OKUCNEHUSI 3M1EMEHTOB B OMHApHbIX COEAMHEHMAX, MPUHALNEXHOCTb BELWECTB K
onpefenéHHOMY Kfaccy COefMHeHWA no dgopmynam, BWUL XUMUYECKOW CBA3N
(KoBaneHTHast U NOHHasA) B HEOPraHMYeCKMUX COeMHEHUSIX;

packpbiBaTb CMbICN MNepuognyeckoro 3akoHa .M. MeHgeneesa: 4eMOHCTPMpPOBaTh
MOHWMaHWEe NepuoaMYECKONn 3aBMCUMOCTM CBOMNCTB XWMMWYECKMX 3/1EMEHTOB OT WX
nonoXxeHns B [lepnoamnyeckolt CUCTeMe, 3aKOHOB COXPaHEHMs MacCbl BeLLecTB,
MOCTOAHCTBA COCTaBa, aTOMHOMOJIEKYNSAPHOIO YYeHUA, 3aKoHa ABOrajgpo;

OnucbIBaTb U XapakTepusoBaTb TabnnyHyto ¢opmy [Mepruoanyeckon CcUCTeMbI
XUMUYECKUX 3MEMEHTOB: pasnmuaTb MNOHATUA «rnaBHas noarpynna (A-rpynna)» u
«noboyHasa nogrpynna (b-rpynna)», Manble n  60nbliMe Nepuofbl, COOTHOCUTb
0603HayYeHns, KOTopble UMeKTCs B Tabnuue «lleprnogmyeckas cucTemMa XUMUYECKUX
anemeHTtoB .M. MeHpgeneesa» C YMC/IOBbIMU XapaKTepPUCTUKaAMW CTPOEHUA aTOMOB
XUMUYECKUX 3NeMeHTOB (cocTaB W 3apsaf Agpa, o6llee 4YMCIO 3/MEKTPOHOB U
pacnpegeneHne nx no 3/IEKTPOHHbIM C/0AM);

KnaccuuumuposaTb  XMMWYECKMe  3N1eMeHTbl, HeopraHM4yeckue  BeLLecTBa,
XUMMyeckne peakumm (Mo 4YMCAy M COCTaBy Y4acCTBYHOLWMX B peakuun BeLWecTs, Mo
TENN0BOMY 3PPEKTY);

XapaKTepu3oBaTb (ONMCbIBaTb) 06 ME XMMUYECKME CBONCTBA BELLECTB Pa3NYHbIX
KnaccoB, NOATBEPXAas  onucaHWe  nNpuUMepaMy  MONEKYNAPHbIX  YpaBHEHUN
COOTBETCTBYHLUX XUMUYECKUX peaKLuil;

MPOrHO3MpoBaTh CBONCTBA BELLECTB B 3aBUCUMOCTU OT UX KaYeCTBEHHOIO COCTaBa,
BO3MOXHOCTWN MPOTEKAHUA XUMUYECKUX MPEeBPALLEHUIA B PA3/IMYHbIX YC/TOBUAX;

BbIUMCNATL OTHOCUTE/NIbHYIO MOJEKYNAPHYO W MOMAPHYK MacCbl BELLECTB,
MacCOBYK [O/H0 XMMWUYECKOT0 3/IeMeHTa Nno ¢opmyne CoefVHeHWs, MacCoBYH [O/0
BELLEecTBa B pacTBope, NPOBOAUTL PacYH&Tbl MO YPaBHEHUIO XUMUYECKOWN peakLuu;
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MPUMEHATb OCHOBHbIE OMNepaLnn MbICINTENIbHOW AeATeNIbHOCTU - aHaNn3 U CUHTES,
CpaBHeHue, 0606LleHNe, cucTemaTU3aLuio, KacCuukauuio, BbifIBIeHNE MPUUYNHHO -
CMefiCTBEHHbIX CBA3eN - A1 U3YYEHUA CBOMCTB BELLECTB U XUMWUYECKUX Peakuui,
eCTeCTBEHHO-HayuYHble MeTOAbl MO3HAHUA - HabnaeHe, N3IMEpPeHne, MOLeNNPOBaHue,
9KCMepuMeHT (peasibHbl U MbIC/IEHHBbIN);

cfefoBaTb MpaBWiaM MONb30BaHUA XWMUYECKOW nocyford u nabopaTtopHbIM
obopyfioBaHMEM, a TakXe npasunam o06palleHus C BelecTBamMy B COOTBETCTBUM C
WHCTPYKLUAMM MO BbIMOHEHMIO N1a60PATOPHbLIX XUMUYECKUX OMbITOB MO NOMYYEHUIO U
cobupaHmio ra3oobpasHbiX BewecTs (BOAOPOAA W KWCNOpOAa), MPUrOTOB/IEHUIO
pacTBOPOB C OnpeAenéHHON MaccoBO foMeil paCTBOPEHHOIO BELLECTBa, NJIaHNPOoBaTh U
MPOBOAUTL XMMWUYECKME 3IKCMNEPUMEHTHbI MO pacrno3HaBaHWIO PacTBOPOB Lefoyeiln u
KWUCNOT C MOMOLLbIO UHANKATOPOB (N1lakMycC, (heHOoNpTanenH, MeTUIopaH>X nu apyrue).

K KoHUy 06yuyeHusi B 9 Knacce npegMeTHble pe3ynbTaTbl Ha 6a30BOM YpPOBHe
OO/MKHbI OTpaXkaTb COOPMUPOBAHHOCTbL Y 06yUatOLLMXCA YMEHWIA:

PacKpbIBaTb CMbIC/T OCHOBHbIX XMMWUYECKUX NOHATUIA: XUMUYECKUIA 3NIEMEHT, aTOM,
MOJIeKyna, NOH, KaTUOH, aHWOH, MPOCTOe BELLECTBO, C/I0XHOE BELLEeCTBO, BaSIeHTHOCTb,
3NeKTPoOTPULaTEIbHOCTb, CTEeNneHb OKUC/EeHUA, XUMUYeckKad peakuusa, Xumu4yeckas
CBA3b, TEM/I0BON 3(D(eKT peakuum, mMosib, MOMAPHbLIA 006bEM, PacTBOp, 3/EKTPO/MNTHI,
HEe3NeKTPONNTbI, 3MIEKTPOIUTUYECKAA Auccoumauuns, peakuum WMOHHOTo o06MeHa,
Katanms3aTop, XWMW4YecKoe paBHOBecWe, ob6paTUMble W HeobpaTUMble peakuuwu,
OKUCNNTE/IbHO-BOCCTAHOBUTE/IbHbIE peaKLunu, OKAUCINTENb, BOCCTAHOBUTE/b, OKUC/IEHME
W BOCCTAHOB/IEHME, affoTponusa, ampOTepHOCTb, XMUMWUYecKad CBA3b (KOBasieHTHas,
MOHHasA, MeTalInyeckasn), Kpuctajjimyeckasa pellétka, KOppo3us MeTansnos, Chasbl,
CKOPOCTb XMUMWYECKOW peakuuu, npedenbHO Aonyctumas KoHueHTpauums TMAK
BELLECTBa,;

WNNKOCTPUPOBATb B3aMMOCBSI3b OCHOBHbIX XUMUYECKUX MOHATUIA U MPUMEHATHITU
MOHATUSA NPU ONUCAHUN BELLECTB U UX NPeBpaLLeHNA;

MCNONb30BaTb XMMWYECKYH CUMBOMIMKY A1 COCTaB/ieHUA (opMyn BeELLECTB W
YPaBHEHNI XUMUYECKUX pPeaKLmnii;

onpeaensitb  BaJIeHTHOCTb W CTEMeHb OKWUC/IEHUA XUMWUYECKUX 3/IEMEHTOB B
COeAMHEHMAX PasIMYHOro cocTasa, NPUHaANEXHOCTb BELLeCTB K onpeaenéHHoOMY Kiaccy
COeAUHEHNA MO opmynam, BMA XMMUYECKOW CBA3M  (KOBasleHTHasA, WOHHas,
MeTan/inyeckas) B HEOPraHMYecKMX COefMHeHUsAX, 3apsf MoHa M0 XUMWUYECKOM
(hopmyrie, xapakTep cpefbl B BOAHbIX pacTBOpax HEOPraHWYecKuUX COeAUHEeHWW, TuM
KPUCTaNINNYeCKON PeLléTKN KOHKPETHOIO BeLLecTBa;

packpbiBaTb  cMmbicn  [lepuoguyeckoro  3akoHa  [A.W. MeHpaeneesa U
AEMOHCTPUPOBaThL €ro NOHUMaHME: OMUCLIBaTb N XapakTepu3oBaTb TabNNYHYO opmy
Mepnoanyeckoin CUCTEMbI XMMUYECKUX 3/IEMEHTOB: pasnyaTb MOHATUA «r/1aBHas
nogrpynna (A-rpynna)» m «noboyHasa noarpynna (b-rpynna)», Manble U 6onbluve
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nepuobl, COOTHOCUTL 0603HAYEHMA, KOTOPblE MMEKTCA B Mepmognyveckon Tabnuue, C
YMCNOBbIMW XapaKTePUCTUKaMU CTPOEHMA aTOMOB XUMWUYECKUX 3/IEMEHTOB (COCTaB U
3apAag a4pa, o6Liee YMCI0 3MEKTPOHOB M pacnpeeneHne Ux no 3N1eKTPOHHbIM CNOoAM),
06BACHATL 06L e 3aKOHOMEPHOCTU B U3BMEHEHUMW CBOWCTB 3/IEMEHTOB U UX COEAUHEHWN
B Npejenax MasnbiX NepuoAoB M FNaBHbIX MOAFPYNM C YY4ETOM CTPOEHUS UX aTOMOB;

KnaccuuumnpoBaTb  XMMWUYECKME  3/IEMEHTbl,  HeOpraHuYeckue  BeLLeCTBa,

XUMUYeckne peakumm (Mo 4YMcay M COCTaBY Y4acCTBYHOLWMX B peakuUMn BeLLecTs,
Mo Tena0BoOMY 3P EKTY, N0 NU3IMEHEHMNIO CTEMEHEN OKUCNEHNA XUMUYECKUX 3/1IEMEHTOB);

XapakTepusoBaTb (OMucCbIBaTb) 06LWME U cneuntruyecKne XnMmMmyeckme CBOMCTBA
MPOCTbIX N CNOXHbIX BeL,ecTB, MOATBEPXAAA ONMCaHME NPUMEPAMU MONEKYAPHbLIX U
MOHHbIX YPaBHEHWIA COOTBETCTBYIOLMX XUMUYECKUX peakLuid;

COCTaBNATb YPaBHEHUSA 3NEKTPONIUTUYECKOW Auccoumaumm KUCNOT, LLenoYvein U
CO/Nield, NOJSIHble N COKpalwéHHble YpaBHEHUSA peakUWil MOHHOro 06MeHa, ypaBHEHUA
peakuuii, NOATBEPXKAAKOLWMNX CYLLECTBOBaHNE FEHETUYECKOM CBA3N MeXAY BeLlecTBaMu
pas3/IMyYHbIX K/1accos;

pacKpbiBaTb CYLWHOCTb OKUCNTE/IbHO-BOCCTAHOBUTE/NbHbLIX peakLuuii nocpeacTBoM
COCTaB/IEHWNA 3NEKTPOHHOr0 6anaHca aTux peakuni;

MPOrHo3MpoBaTb CBONCTBA BELLECTB B 3aBUCMMOCTUN OT UX CTPOEHUSA, BO3MOXHOCTU
NMPOTEKaHNA XUMUYECKNX NPeBPALLEHUIA B Pa3/INYHbIX YC/IOBUAX;

BbIUMCNATL OTHOCUTENIbHYIO MOJIEKYNAPHYO W MONSIPHYH MacCbl BellecTs,
MacCOBYH [AO/0 XMMMWUYECKOro 3/1eMeHTa no (opmysie COeAUHEHUSA, MacCOBYHO [OJH0
BeLLlecTBa B pacTBope, MPOBOAUTL PaCcYETbI MO YPaBHEHMIO XUMUYECKON peakLuu;

cobnofate npasuia NOMb30BAHUA XUMWYECKOW Mocyfaon wn  nabopaTopHbIM
obopyfoBaHMeEM, a Takxe npaBuia obpalleHMs C BewecTBaMW B COOTBETCTBUM C
MHCTPYKLMAMU NO BbIMOSHEHNIO N1a60paTOPHbLIX XUMUYECKMX OMbITOB MO MONYYEHWNIO U
cobmpaHuto razoobpasHbiX BewWecTs (aMMMaKka 1 YrneKnucnoro rasa);

NPOBOAMTL peakuuu, MOATBepXAaloLMe KayeCTBEHHbIA COCTaB pas/InyHbIX
BELLeCTB: pacno3HaBaTb OMbITHbIM NyTéM Xnopug-, 6pomua-, noaua-, kKapboHar-,
(hocpart-, cunukar-, cynbMar-, FTMAPOKCUA-NOHBI, KATUOHbI aMMOHWUS U NOHbI N3YUYEHHbIX
MeTan0B, NPUCYTCTBYIOLWME B BOAHbIX pacTBOpax HeOpPraHMYeCcKnXx BeLLecTB;

MPUMEHATb OCHOBHbIE OMNepauum MbICIMTENbHOW AeATENbHOCTA - aHa/In3 U CUHTES,
CpaBHeHMe, 0606WeHNe, cucTemaTM3aumnio, BbISBNEHWE MPUYUHHO-CNEACTBEHHbIX
CBA3EWM - A1 M3YYEeHUS CBOWCTB BeLeCTB M XMMUYECKMX peakuuil, eCTeCTBEHHO -
Hay4YHble METOAbl NO3HaHUA - HabN4eHNe, U3MepeHne, MoAeNIMPOBaHNE, SKCNEPUMEHT
(peanbHbI U MbICNIEHHBINR).
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TEMATUYECKOE NMIAHUPOBAHWE

8 KJITACC
HanmeHoOBaHue
Ne a3fesioB N TemM Konnyectso Copaep)kaHue obyuyeHus
n/n pasa yacos AP y

yuyebHOro npegmeTa
Pasgen 1. MepBoHayanbHble XUMUYECKME MOHATUA

11 XnmMusa - BaxkHas 5 [NpegMeT XUMUKU. PoNb XUMUN B XXU3HN
obnactb yenoBeka. XMMUA B CUCTEME HayK.
eCTeCTBO3HaHUSA U Tena v Bewectsa. Pun3nMyecKme CBOMNCTBA
MpakTUyecKom BellecTB. ArperatHoe CoOCTosiHUe
LeAaTenbHoOCTU BewecTB. MNMoHATNE 0 MeTOAaX MO3HAHUS
yesioBeKa B XMMWUU. YuUCTble BeLLecTBa U CMECHW.

Cnocobbl pasgeneHns cMeceil.
XUMUYECKUW SKCIEPUMEHT :
[emMoHCTpauuu:

3HAKOMCTBO C XMMWYECKOW Nocyoin,

C npasunamu paboTbl B nabopatopum un
npremamu obpaLleHnsa ¢ 1abopaTopHbIM
o6opyaoBaHMEM.

dunsnyeckme ceoincTea 06pasLoB
HeopraHn4yeckmnx BeLLecTB - MeTasl/l0B
N HEeMeTas/oB.

Cnocobbl pa3aeneHns cMeceit
(bmnbTpoBaHMe, BbiNapuBaHue,
ANCTUNNALMA, XpoMaTorpadgusa).

OCHOBHbI€e BUbI feATENbHOCTK
obyyaromxcs

PacKpbIBaTb CMbIC/ U3y4aeMbIX MOHATUIA.
PacKpblBaTb PO/ib XUMUW B NPUPO/E W
XXW3HW YenoBekKa, eé CBs3b C ApYrumu
HayKamu.

Pa3nuuaTb YMCTbIE BELLECTBA U CMECU;
OAHOPO/HbIE N HEOHOPOAHbIE CMECH.
Pasnuuatb PU3NYECKUE N XUMUYECKME
SBNIEHNS.

CnepoBaTb anNropUTMamM UCMO/b30BaHUS
3KCMePUMEHTaNIbHbIX METO/0B -
HaGNIOAEHNS N IKCNIEPUMEHTA.
Ha6noaath U ONUCbIBaTb 00BLEKTHI

npv NPOBEAEHUUN IEMOHCTPALNIA ©
Na6bopaTopPHbIX OMbITOB MO U3YUYEHUIO
(U3NYECKMX CBOICTB BELLECTB, CNOCO60B
pasfeneHns CMecei BeLLecTB.
MpoBOANTL XMUMUYECKNIA IKCNEPUMEHT
npv pasfgeneHnun cmeceit (Ha npumepe
OUMCTKM NMOBApPEHHON CONK) B X0fe
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BeulectBa ”
XMMUYeckume
peakunmu
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JlabopaTOopHbIe OMbIThl:

M3yyeHune n onucaHne n3nY4eCKnx
CBOMCTB 06pa3LL0B HEOPTraHNYECKNX
BeLLEeCTB.

3yyeHne cnocoboB pa3feneHuns cmecei
(c noMoOLLb MarHuTa).

[MpakTunyeckne paboThl:

Ne 1. MpaBuna paboTbl B nabopaTopun u
Npuémbl obpalLeHns ¢ nabopaTopHbIM
obopynoBaHMEM.

Ne 2. Pa3geneHue cmeceid (Ha npumepe
OYNCTKM NOBAPEHHOW CONN)

ATOMbI U MONEKY/Ibl. XUMUYECKME
3nemeHTbl. CUMBO/IbI XUMNYECKUX
3/1eMeHTOB. 1poCTble N CNOXHble
BellecTBa. ATOMHO-MOJIEKYNAPHOe
yyeHue.

Xnmuyeckasa popmMyna. BaneHTHOCTb
aTOMOB XMMWYECKNX 3/IEMEHTOB.
3aKOH NOCTOSIHCTBA COCTaBa BELLECTB.
OTHocKTenbHas aToMHaa Macca.
OTHoOCKTeNbHasa MOMIeKyiapHaa macca.
MaccoBas 40719 XMMUYECKOro 3eMeHTa
B COEINHEHUN.

npakTu4eckom paboTobl Ne 2.

CnepoBatb npasuiam nonb3oBaHUA
XUMUYECKOMN NoCcy 0 1 nabopaTopHbIM
06opyaoBaHMEM, a TaKxXe npaBunam
obpaLeHns ¢ XMMUYEeCKMMN BeLLeCTBaMU
B COOTBETCTBMM C MHCTPYKLUEN

MPY BbINOIHEHUW MPaAKTUYECKOW
paboTbl Ne 1

BbicTpamBaTh pa3BépHYTble MUCbMEHHbIE
N YCTHble OTBETbI C OMOPOIA

Ha MH(OopMaUMo U3 y4yebHMKa 1
CNpaBOYHbIX MaTepuanos, rpamoTHO
MCNOMb30BaTb N3YUYEHHbIN NOHATUINHBIN
annapar Kypca Xumuu

OnpepenaTb NPU3HaKU XMMUYECKUX
peakuuid, yCNOoBUSA NX MPOTEKAHUS.
O6BACHATL CYLHOCTb (DU3UYECKUX U
XUMMWNYECKNX ABNEHUI C TOUKWN 3pEHUS
aTOMHO-MOIEKYNAPHOI0 YYeHUs.
KnaccnuumpoBaTb XMMYeCKmne
peakuunm (No Ymcny n cocrasy
pearnpyroLimx n 06pasyoLmnxcs
BELL,eCTB).

CocTaBnaTb hOPMybl GUHAPHbBIX
BELLLECTB M0 Ba/IEHTHOCTU N ONpeaensTb
Ba/lEHTHOCTb NO (hOpMYy/iamM BeLLeCTB.
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Konnyectso Bewectsa. Monb. MonspHas
macca. B3anmMocBsA3b Kon4yecTsa, mMacchl
N yncna CTPYKTYPHbIX e4MHNL, BelllecTsa.
Pacuyétbl No opmynam XMMUYECKUX
COeIHEH M.

P un3nyeckme N XMMMYeCKne ABNeHnS.
Xmunyeckas peakuuns n eé npusHaku.
3aKOH COXpaHeHUs Macchbl BeLlecTs.
XUMUYECKNE YPaBHEHNS.
Knaccugukayma XuMmnyecknx peakumi
(coeanHeHNA, pas3noXKeHUs, 3ameLLeHns,
obmeHa).

XUMUNYECKNIN SKCNEPUMEHT :
[eMoHC T paumu:

dunsnyeckme ceoicTea 06pasLoB
HeopraHM4eCcKnx BeLLecTs - MeTasioB U
HeMeTas/0B.

O6pasybl BELLECTB KOMYECTBOM 1 MOJIb.
dunsnyeckmne aeneHns (naasneHe BOCKa,
TasgHue Nbja, pacTmpaHue caxapa

B CTYMNKe, KUNeHNe 1 KOHAeHcaumsa
BOAb!).

XUMmnyeckune aBneHus (ropeHne ceeyu,
NnpoKanneaHne MeLHON NPOBOOKMU,
B3aMMOJENCTBME COAbl NN Mena

C CONAHOW KMCNOTOR).

Hab6ntogeHve Npn3HakoB NPOTEKaHUS

PaccTaBniaTb KO3I(hULMEHTDI

B YPaBHEHUAX XMMUYECKNX PeaKLUiA.
HabntoaaTb U onncbiBaTb 06BLEKTHI

npyv NPoBefeHUN AEMOHCTPaLNIA 1
nabopaTopHbIX ONbITOB.

MpoBOAMTL BblUMCNEHWUS MO hOpMYyiam
XUMUYECKUX COEIUHEHUNI N YPaBHEHUAM
XMMUYECKUX peakuuil.

MPUMEHSATb eCTECTBEHHO- HAYUHbIE
METO/bl MO3HaHUA (B TOM yncne
HabnoaeHne, MOAeNNpPoBaHme,
3KCNEPUMEHT 1 OCHOBHbIE Onepawlunm
MbIC/TUTENbHOW AEATENbHOCTH
(cpaBHeHuMe, Knaccupukaymsa)
BbicTpanBaTh pa3BEPHYTbIE MUCbMEHHbIE
N YCTHbIE OTBEThLI C OMOPONA

Ha MHopMaLKO U3 yYebHUKaA U1
CMpaBOYHbIX MaTepPManos, rpaMoOTHO
NCMoNb30BaTb M3YUEHHbIN MOHATUNHbBIN
annapat Kypca Xumumn
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XUMUYECKNX peakLnin (pasnoxeHue
caxapa, B3aMMOfelCcTBME CEPHON
KNUCNOTbI C XI0pUAoM 6apus, nonyveHue
N pasnoxeHue rmgpokcmga megu (1)
Npu HarpeBaHuW, B3aMMoencTseume
Xenesa c pactsopom conu meau ().
OnbITbl, UNNKOCTPUPYIOLLME 3aKOH
COXpaHeHUs maccsl.

JTabopaTopHble OMNbITbI:

Co3spaHune mofenein Mosiekyn
(wapocTepxHeBbIX).

OonuncaHne PU3NYECKNX CBONCTB
06pa3L,oB HeEOPraHMYeCcKMX BELLECTB -
MeTan/IoB U HEMeTasl/0B.

HabntogeHne guanyeckux (nnasneHue
BOCKa, TasiH/e Nbfa) U XUMUYEeCKNX
(ropeHue cBeumn, NnpokKanuBaHue MeLHOWM
MPOBONOKN)SABNEHUA.

HabntogeHve 1 onvcaHne Npu3HaKkos
MPOTEKaHNA XUMUYECKUX peakLuii
pasHbIX TUMOB.

BbluncneHus:

OTHOCUTENbHOW MONEKYIAPHOW Macchl
BELLLEeCTB, MO/IIPHOI Macchl, Macchbl
BELLLeCTB, MacChbl M KOIMYeCTBa BeLLEeCTBa,;
MaccoBOM A0/ XUMUYECKOI0 3/IEMeHTa
no popmyne CoeHEHUS;
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M0 YPaBHEHUAM XMMMUUYECKUX peakLinii:
KOMMYeCcTBa, MacChl BellecTBa

Mo M3BECTHOMY KO/IMYECTBY, Macce
peareHToB NN NPOAYKTOB peakLum

Pasgen 2. BaxHelilwuve npeacTaBuTeIn HEOPraHMYECKUX BELLLECTB

WToro no pasgeny 20
21  Bosgyx. Kucnopog,. 6
[NoHAaTNE
06 oKcmpax

Bo3gyx - cmecb rasos. CocTtas BO3fyxa.
Kucnopog - 3fieMeHT 1 npocToe
BelLlecTBO. HaxoxaeHue Kucnopoga

B npupoge, Mnsnyveckme n XMmMmmyeckune
cBoucTBa (peakumu ropeHuns). OKcuabl.
MpumeHeHne knucnopopa. Cnocoobsbl
NnonydeHnsa Kucnopoga B naboparopum v
NMpoMmblILWneHHocTn. Kpyrosopor
Kucnopoga B npupoge. O30H -
annoTponHaa MogudurKaumna Kncnopoga.
TennoBoi aPpheKT XMMUYECKON peakLuu,
TEPMOXUMUYECKNE YPaBHEHMSA, 3K30-

N 3HA0TEpPMUMYECKME peakumun. Tonameo:
Yrofib U MeTaH. 3arpAsHeHne BO34yXa,
yCU/IeHNEe NapHUKOBOr0 3h(PeKTa,
paspyLleHne 030HOBOrO C/of.
XUMUYECKU SKCIEPUMEHT :
[emMoHCTpauuu:

KauyecTBeHHOE onpefesieHne cofepKaHua
Knucnopoga B Bo3gyxe

MonyyeHune, cobrpaHue, pacrno3HaBaHue

cnonb3oBaTh XMMUYECKYH CUMBONUKY
ANS cCOCTaBNeHMs opMy BELLECTB,
MOJIEKY/IAPHbIX YPaBHEHUIA XUMUYECKUX
peakumii ¢ yyacTem K1Ucnopoaa.
XapakTepu3oBaTtb (ONMCbIBaTb) COCTaB
BO3aYyXa, (PU3NYECKME U XUMUYECKUE
CBOWCTBa K1cnopoga, cnocobbl ero
MONy4YeHUsl, NPUMEHEHWNE U 3HAYEHNE

B NPMPO/e M XMN3HM YenoBeka.
CpaBHUBaTb peakLun ropeHuns 1
MeA/IeHHOr0 OKUCNEHMSI.

OO6BACHATb CYLHOCTb 3KONOTMNYECKNX
npo6aem, CBSI3aHHbIX C 3arps3HeHnem
BO34yXa.

CnepoBaTb npaBunaM 6e3onacHoi
paboTbl B nabopatopun npu
NCMNO/b30BaHNM XMMUYECKON NOCyabl U
060pyaoBaHUs, a TakXXe npasuiam
obpaLleHns ¢ TOPrYMMN BELLLECTBAMMU.
MnaHMpoBaTb M OCYLLECTBMATb Ha
NPakTUKe XUMUYECKNE 3KCNEPUMEHTHI,



2.2

Bopgopoa. lNoHatne
0 KUCNoTax n consax

depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblii yPOBEHb)

N N3y4yeHne CBOMCTB KMUCNopoa.
HabnoaeHne B3aMMoaeiicTBUS BELLECTB
C KMCNOPOAOM U1 YC/I0BUS
BO3HMKHOBEHMSA W MPEKPaLLLeHNS TOPEHMS
(noxapa).

JTabopaTopHbIN ONbIT:

O3HakoMm/ieHNe ¢ 06pa3LaMm OKCUO0B 1
onucaHne NX CBOWACTB.

[MpakTuyeckas paboTa:

Ne 3. MMony4yeHune n cobupaHue
KMcnopopga, N3y4eHune ero CBOWCTB.
BbluncneHus:

MONEKYNSPHOIN Maccbl Kucnopoga u
030Ha Ha OCHOBaHWM aTOMHOI Macchl
XUMMNYECKOTO 3/1EMEHTE;

KO/IMYecTBa, Macchl BeLeCTBa

MO ypaBHEHUSIM XUMWUYECKNX PeaKLnii
Bosopoa - aneMeHT 1 npocToe
BelLecTBO. HaxoxaeHne Bogopoa

B Npupoje, PU3NYECKNE N XUMMYECKNE
CBOWCTBa, NPUMEHEHWE, CMOCOObI
nonyyeHuns. Kncnotsl 1 conw.
MonspHbIi 06bEM ra3oB. PacuéTbl

M0 XMMUYECKUM YPaBHEHUAM.
XUMUYECKU SKCIEPUMEHT :
[emMoHCTpauuu:

Mony4yeHune, cobupaHue un

NPoBOAMTbL HabNOAeHWS, fenaTb BbIBOAbI
Mo pesynbTaTaM 3KCMepMmeHTa

npy NpoBefeHNN 1abopaTopHbIX OMNbITOB
N NPaKTU4eCcKon paboThbl.

Bbluncnsatb KOIMYECTBO BeLLEeCTBa,
06bEM rasa no gopmynam.

YyacTBOBaTbh B COBMECTHOW paboTe

B rpynne.

BbicTpanBaTh pa3BépHYTble MUCbMEHHbIe
N YCTHbIe OTBETbI C OMOPOWA

Ha MH(opMaLNI0 13 yYebHMNKa U
CNpaBOYHbIX MaTepuasos, rpamoTHO
MCNONb30BaTb U3YYEHHbIN NOHATUINHBIN
annapar Kypca Xumum

PackpblBaTb CMbIC/T U3y4aeMblX MOHATUN
N NPUMEHATL 3TN NMOHATUA NPU ONUCaAHUN
CBOMCTB BELLECTB M UX MpeBpaLLeHnia.
XapakTtepn3oBaTb (ONUCLIBATH)
(hM3MYEeCKne N XMMmn4yecKne CBOMCTBa
BOZOPOAa, CNOCo6bl ero NofyyveHus,
NMPUMeHEeHNe.

CobupaTb Npnb0Op AN5 NONYyYEHNS
BOAOpOZa.

cnonb3oBaTb XMMUYECKYHO CUMBOTUKY
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2.3

Boga. PacTtBopbl.
MoHgTne
00 OCHOBaHUAX

depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblii yPOBEHb)

pacno3HaBaHue BOA0POAA.
B3anmogelicTere BOAOPOAA C OKCUAOM
mean (I1).

JTabopaTOopHbIn ONbIT:
B3anmMogencTeme KUCNOT C MeTan1amu.
MpakTwnyeckas paboTa:

Ne 4. MonyyeHne n cobmpaHne Boaopoaa,
N3y4YeHue ero CBOMCTB.

BbluncneHus:

06bEMa, KONMYecTBa BellecTBa rasa

MO ero U3BeCTHOMY KOJINYeCTBY
BELLEeCTBa UM 06BEMY;

06bEMOB ra3oB No ypaBHEHUIO peakLuin
Ha OCHOBE 3aKOHA 06bEMHbIX OTHOLUEHWUIA
rasos

dun3nyeckme ceorcTBa BoAbl. Boga Kak
pacTBopuUTeNb. XMMUYECKNE CBOMCTBA
BOApb.

OcHoBaHwuA.

[15 COCTaBNeHUSA POopMy BELLECTB,
MOJIEKYNAPHBIX YPAaBHEHUIA XUMNYECKNX
peakumi ¢ yyacTmem Bogoposa.
BbluncnsatTe MONSPHYH MacCy BeLLEeCTB;
KO/IMYECTBO BellecTBa, 06bEM rasa,
maccy BellecTBa;

MpoBOANTL PacyéTbl MO YypaBHEHUAM
XUMUYECKUX peakLnin: Konn4vecTsa,
06bEMa, Macchl BelecTBa no N3BeCTHOMY
KO/INYecTBY, 06bEMY, Macce peareHToB
NN NPOAYKTOB peakunn.

CnepoBaTb npaBunaM 6e3onacHoi
paboTbl B nabopaTopunm npu
NCNONb30BAHUN XMMNYECKOW NOCYAbl U
060pyA0BaHUsA, a Takxe npasuiam
o6palleHNs ¢ roproYnMK BeLecTBamm

B ObITY.

MnaHMpoBaTb M OCYLLECTBNATL Ha
NpakTUKe XMMUYeCKne IKCNePUMEHTHI,
NPoOBOAMTbL HabNOAeHNA, fenaTb BbIBOAbI
Mo pesynbTaTamM 3KCMNepuMeHTa.
YyacTBOBaTb B COBMECTHOW paboTe

B rpynne

PackpblBaTb CMbIC/T U3yYaeMbIX MOHATUN
M MPUMEHATb 3TU MOHATUA NPY ONKUCaHUN
CBOMCTB BELLECTB M UX NpeBpaLLeHNiA.
XapakTtepunsosaTb (PU3NYeCKMe U1

28



depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblii yPOBEHb)

PacTBOpbl. Ponb pacTBOPOB B NPUPOAE U
B XKM3HW YenoBeka. Kpyrosopot Bofbl
B npupoge. 3arpsasHeHne npupoaHbIX
Bog. OxpaHa 1 04YnCTKa NPUPOAHbIX BOA.
HacblUeHHble N HEHACbILWEHHbIe
pacTBopbl. PaCTBOPMUMOCTb BeLLECTB
B Bofe. MaccoBas 0N BelecTBa

B pacTBOpe.

XUMUNYECKNIN SKCNEPUMEHT :

[leMoHC T paumu:

PacTBOpeHMe BELWECTB C Pa3INYHOW
pacTBOPMMOCTLIHO.

B3anmogencTeme BOAbI C MeTanamm
(HaTprem 1 Kanbumem).
VccnepgoBaHue pacTBOpOB KUCNOT U
LLLe/104ei C MOMOLLbI0 NHANKATOPOB.
JlabopaTopHbIe OMbIThI
WccnenoBaHne oco6eHHOCTEN
pacTBOPEHUA BeLLECTB C pas/IMUYHON
pacTBOPMMOCTbIO.

[NMpuroToBneHmne pacTsopos

C onpefenéHHON MacCcoBOW Aonen
pacTBOPEHHOIO BelLecTBa.
[MpakTunyeckas paboTa

Ne 5. [1puroToBneHne pacTBopoB

C onpefenéHHO MacCcoBOW Aonen
pacTBOPEHHOIO BelLecTBa.

XUMUYECKME CBOICTBA BOAbI, €€ pO/b Kak
pacTBOPUTENS B NPUPOLHbLIX NpoLeccax.
CocTaBnsTb YPaBHEHNA XUMUYECKNX
peakunin ¢ yyacTMem BOAbI.

OO6BACHATb CYLHOCTb 3KONOTMNYEeCKNX
npo6aem, CBA3aHHbLIX C 3arpA3HeHNEM
MPMPOAHBIX BOJ, CNOCOObLI OYNCTKN BOJb!
OT NpUMeceit, Mepbl N0 OXpaHe BOj

OT 3arpsA3HeHus.

MnaHMpoBaTb U OCYLLECTBNATb

Ha NPaKTUKe XMMUYECKune
9KCMEPUMEHTbI, NPOBOANTbL HABNOAEHUS,
fenaTb BbIBOAbI MO pe3y/ibTaTam
3KCMepuMeHTa Npu NPoBeAeHNN
nabopaTopHbIX OMNbITOB U NPAKTUYECKOM
paboThbl.

CnepoBaTb npaBunaM 6e3onacHoi
paboTbl B nabopatopun npu
MCNOMb30BaHNN XMMUYECKOI NOCYAbl U
060pyA0BaHKS.

MpoBOANTb BbIMMUCNEHUS C MPUMEHEHNEM
MOHATUA «MaccoBas A0/14 BeLecTBa

B pacTBOpe».

BbicTpanBaTb pa3BEpHYTble MUCbMEHHbIE
N YCTHble OTBETbI C OMOPOWA

Ha MH(opMaLnIo 13 yYebHMKa 1
CNpaBOYHbIX MaTepunanos, rpamoTHO
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2.4

OCHOBHbI€ Knacchl
HeopraHn4yeckKunx
COeNHEHNI

1

depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblii yPOBEHb)

BbluncneHus:

C MCMOMb30BaHNEM NMOHATUA «MaccoBas
L0151 BelecTsa B pacTBope»
Knaccuukayms HeopraHM4eckmnx
coefnHeHunin. Okengbl. Knaccmpukayms
OKCUAO0B: coneobpasytouyne (OCHOBHbIe,
KVUC/IOTHbIE, aM(OTEpPHbIE) U
Heconeobpasyowme. HomeHknaTypa
OKCMA0B. PU3NYECKME U XUMUNYECKME

cBOlicTBa OKCKAOB. MonyyeHne OKCUAOB.
OcHoBaHUs. Knaccugmkaums oCHOBaHMWIA:

WENOYN N HepacCTBOPUMbIE OCHOBaHMS.
HomeHKnaTypa ocHOBaHWin. Pu3nyeckne
N XMMUYECKNE CBOMNCTBA OCHOBAHWMN.
Mony4yeHne OCHOBaHWIA.

Kucnotbl. Knaccugukaumsa K1cior.
HomeHknaTypa Kucnot. dusmyeckume
N XMMUYECKNE CBOMCTBA KMCNOT. Psf
akTuBHocTu metannos H.H. bekeTtosa.
[MonyyeHmne KMcnor.

Conun. HomeHKnaTypa conei.

P un3nyecKme N XMMmNYecKne CBOMCTBa
coneit. Mony4yeHue conen.
["eHeTnUecKasa CBA3b MeXAy Knaccamu
HeopraHM4YeCcKNUX coeMHeHUN.
XUMUYECKU 3KCIEPUMEHT :
[emMoHCTpauuu:

MCNONb30BaTb N3YYEHHbIN MOHATUIAHBIN
annapar Kypca Xumum

KnaccngpunuymposaTb M3yyaeMble
BeLecTBa Mo COCTaBy U CBOMCTBAM.
CocTaBnaTb hOpMynbl OKCUAOB, KACOT,
OCHOBaHW, coneln 1 HasblBaTb UX

Mo MeXAYHapoaHOW HOMEHKNATYpE.
MporHo3npoBaTb CBONCTBA BELLECTB

Ha OCHOBE 06X XMMUYECKNX CBONCTB
N3yYeHHbIX KNaccoB/rpynmn BeLLecTs,

K KOTOPbIM OHM OTHOCATCA.

CocTaBnATb MONEKYNSAPHbIE YPAaBHEHUS
peakuuit, UNNKCTPUPYHOLLNX
XUMWUYECKME CBONCTBA U CMOCOObI
MOlyYeHUS BELWECTB M3YUYEHHbIX
Knaccos/rpynr, a Takxe
NOATBEPXKAAKOLLMX FEHETUYECKYHO
B3aMMOCBS3b MEX /Ay HUMMW.
Mpon3BoANTb BbIYMNC/IEHNS

M0 YPaBHEHUSAM XMMUUYECKUX PeakLniA.
MnaHMpoBaTb 1 OCYLLECTBNATb

Ha NPaKTUKe XUMUYECKMe
3KCNEPUMEHTbI, MPOBOAUTbL HAONIOAEHNS,
[lenatb BbIBOAbI MO pe3yfbTaTtam
3KCNepuMeHTa Npu NpoBeaeHNN
nabopaTopHbIX OMNbITOB Y NPaKTUYECKUX



Toro no pasgeny:
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depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblii yPOBEHb)

O6pasLbl HEOPraHMYeCcKNX BeLLLeCTB
pa3/IMYHbIX K1accos.

OnbITbl, UNNKOCTPUPYIOLLNE XUMUYECKME
CBOMCTBA K/1acCOB HeopraHm4eckmnx
BELLEeCTB.

JTabopaTOpHbIE OMbIThI

OnpepgeneHne pacTBOPOB KUC/OT U
LLLe/104ei C MOMOLLLbI0 NHANKATOPOB.
3yyeHune B3anMOAENCTBUSA KUCNOT

C MeTasinaMu, peakuuin HeTpanm3saymm.
B3anmopencTeme pacTBopa CEPHOM
Knucnotel ¢ okcngom megm (11).
MonyyeHne HepacTBOPMMbIX OCHOBAHWA.
BbiTeCHeHWe 0f4HOro MeTanna Apyrum
13 pacTeopa Conu.

[MpakTunyeckas paboTa

Ne 6. PelleHune aKCnepuMeHTaNbHbIX
3alay nNo Teme «BaxHeliwmne Knacchl
HeopraHn4yecknx coeguHeHnmN».
BbluncneHus:

Mo YpaBHEHUAM XMMWUYECKOW peakumnu:
KO/Nnm4yecTBa BellecTBa, 06bEMa, Macchl
Mo M3BECTHOMY KO/IMYECTBY BeLLecTBa,
06bEMY, Macce peareHTOB UK
NMPOAYKTOB peakumnm

pabor.

CnepoBaTb npasuiam 6e3o0nacHom
paboTbl B nabopatopun

MNP UCNONb30BaHUM XUMNYECKOW
nocyAabl M 060pyA0BaHUS.
BbicTpanBaTh pa3BEPHYTbIE MUCbMEHHbIE
N YCTHbIE OTBETbI C OMOPONA

Ha MH(opMaLUUO U3 y4ebHUKaA U
CMpaBOYHbIX MaTepnanos, rpaMoTHO
NCMoNb30BaTb M3YUEHHbIN MOHATUNHBIN
annapat Kypca Xumumn
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depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblii yPOBEHb)

Pasgen 3. Mepuoanyveckunii 3aKoH 1 MNMepuroanyeckas cuctemMa XMmMmnUecknx anemeHToB . . Menaeneesa. CTpoeHMe
aToMoB. XumMunyeckas cBsizb. OKUCNNTENbHO-BOCCTAHOBUTE/bHbIE peakLun

31

Mepuognyeckunii
3aKOH 1"
lNMepuogmnyeckas
cucTema
XUMUNYECKNX
3N1EMEHTOB

[. V. MeHpeneesa.

CTpoeHune aToma

7

MepBble NOMbITKK Knaccupukawmm
XUMWNYECKUX INEMEHTOB. OHATUE

0 rpynnax CXOAHbIX 3/1eMEHTOB
(WenoyHble 1 WeNoYHO3eMeNbHbIe
MeTa//bl, rafioreHbl, UHEPTHbIE rasbl).
AnemMeHTbl, KOTOpble 06pasytoT
aMoTepHble OKCUAbI U TUAPOKCUADI.
Mepuoanyecknin 3akoH. Mepunognyeckas
CUCTEMA XUMUYECKNX 3NEMEHTOB

0.1. MeHpeneesa. KopoTkonepuogHasa u
AVHHONEpPUOAHaA (POPMbl
Mepnoanyeckoin CUCTEMbI XUMUYECKUX
anemeHToB O.N. MeHpaeneeBa. lNepnopbl
U rpynnol. ®PU3NYECKNIA CMbICH
nopsaaKoOBOro HoMepa, HOMEPOB Nepuoaa
N TPynnbl 31eMeHTa.

CT1poeHune atomoB. CocTaB aTOMHbIX
aaep. M3otonbl. 9neKTpoHbl. CTpoeHue
3NEKTPOHHbIX 060/104EK aTOMOB MepPBbIX
20 XMMNYECKUX 3/1eMEHTOB
Mepnoanyeckoin cucTemsl

O.U. MeHpeneeBa. XapakKTepuctuka
XMMUYECKOro 3fieMeHTa

Mo ero NonoXeHunto B MepnognyecKom
cucteme .. MeHpeneesa.
3aKOHOMEPHOCTU N3MEHEHNA paanyca

PackpbliBaTb CMbIC/ NEPUOANYECKOTO
3aKoHa.

OnucblBaTb CTPOEHME TabNNLbI
«lNeprofnyeckas cuctema XMMmM4eCKmnx
anemeHToB A.WN. MeHaeneesa».
MogenmpoBatb CTPOEHME aToma,
HEPreTMYECKNX YPOBHEN 1 NOAYPOBHEMN
NP1 NOMOLLN PUCYHKOB, 3NEKTPOHHbIX
KOH(hUrypauuin n 3N1eKTPOHHO-
rpaguyecknx opmysi.

MoACHATb (YU3NYECKUIA CMbICN
NMopsLKOBOro HoMepa, HOMepoB Nnepuoja
N TPYnNMbl 31eMeHTa.

XapakTepn3oBatb XMMUYECKNE 3N1EMEHTDI
nepBbIX TPEX MepuoL0B, Kasnii, KanbLuni
N NX COEAUHEHUSA MO MOSIOXKEHWNIO

B [epnofnyecKomn cucrteme

0.. MeHpeneesa.

O6bACHATL 06LLMEe 3aKOHOMEPHOCTU

B MU3MEHEHWUUN CBOMCTB XUMUYECKUX
3/1eMeHTOB (M3MEHEHMe paanycoB
aTOMOB, 3/1eKTPOOTPULATENIbHOCTH,
BaNEHTHOCTU) N UX COEAUHEHWUIA

B npejenax ManblX nepnogoBs v rNaBHbIX
MOArpynmn ¢ yYETOM CTPOEHUSA UX
aTOMOB;
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3.2

Xumunyeckas cBs3b.
OKuncnuTenbHo-
BOCCTAHOBUTE/IbHbIE
peakummn

depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblii yPOBEHb)

aTOMOB XMMWYECKUX 3/IEMEHTOB,
MeTanIMnyecKuX N HeMeTanINyYeckKux
CBOWCTB MO rpynnamM v nepnopam.
3HaudeHue MepnoamnyecKoro 3akoHa u
Mepnoanyeckoin CUCTEMbl XUMUYECKUX
3/1IEMEHTOB ANA Pa3BUTUA HAYKU U
npaktukn. 4.1. MeHgenees - Y4Y&HbIN U1
rpaXkjaHuH.

XUMUYECKU SKCIEPUMEHT :
[emMoHCTpauuu:

B3anmogelnicTeme rmapokcna LMHKa

C pacTBOpaMu KUCMOT W LLLeSI0YeN.
MopennpoBaHue CTPOEHUA MOJIEKY
npyY NOMOLLW PUCYHKOB, MOJENEN,
3NEKTPOHHbIX U CTPYKTYPHBIX (DOPMYI.
Tabnuua «lMepnognyeckas cuctema
XUMUYECKUX 3N1EMEHTOB

O.N. MeHgeneeBa».

JTabopaTopHbIe OMbIThl

O3HakoM/ieHKne ¢ obpasuamy MeTanioB u
HemeTannoB

Xunmunyeckas csasb. KoBaseHTHas
(nonapHaa n HenonspHas) CBA3b.
SNeKTPoOTPULATENLHOCTL XUMNYECKNX
anemMeHTOoB. IoHHas cBA3b. CTeneHb
okncneHnsa. OKUCINTENBLHO -
BOCCTaHOBUTE/NbHbIE peaKuuu. MNpoLecchl

YyacTBOBaTb B COBMECTHOW paboTe

B nape unu rpynne.

BbicTpanBaTh pa3BépHYTble MUCbMEHHbIE
N YCTHble OTBETbI C OMOPOIA

Ha MH(opMaLMI0 U3 y4ebHMKa 1 APYTUX
NCTOYHWNKOB, B TOM umncne ViHTepHeTa

PacKpblBaTb CMbIC/T U3yUYaeMbIX MOHATUIA.
OnpenenaTb BUA XUMUYECKOW CBA3N

B COEIMHEHUN.

MogenmpoBaTb CTPOEHME MONEKY

Npv NOMOLLM PUCYHKOB, MOAENeN,
3NEKTPOHHBIX U CTPYKTYPHbIX (hOpMYI.



WToro no pasgeny
Pe3epBHOe Bpems

OBLWEE YMNCJTO YACOB
Mo NMPOrPAMME
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depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblii yPOBEHb)

OKWC/IEHNA 1 BOCCTaHOB/IEHUS.
OKMCNNTENN Y BOCCTAHOBUTESIN.
XVMUYECKNIA IKCNEPUMEHT: U3YUYeHUe
06pa3sL,oB BeLLeCTB MeTas0B U
HemeTaiNoB, B3aMOLEeNCTBYE
rMAPOKCUAA LLMHKA C pacTBOpamMun K1CnoT
M Wenoyen, NpoBefeHNe ONbITOB,
UNNKOCTPUPYIOLWNX NPUMEPSI
OKNCNNTENbHO-BOCCTAHOBUTENbHbIX
peakuunii (ropeHue, peakumnm
pa3fioXXeHUs, CoeHeHns).
XUMUYECKU 3KCIEPUMEHT :
[emMoHCTpauuu:

OnbITbl, UNNKOCTPUPYIOLLLME NPUMEPDI
OKNCNNTENbHO-BOCCTAHOBUTENBbHbIX
peakuui (ropeHue, peakuum
pas3fioXKeHns, coefMHeHNs)

icnonb3oBaTb XMMUYECKYHO CUMBOJINKY
[ANSA cocTaBneHns opmyn BeLLecTs,
3N1eKTPOHHOIro 6anaHca peakuui.
OnpepenaTb CTeneHb OKUC/IEHUA aTOMOB
XUMWYECKMX 3/IEMEHTOB NO (hOpMy/iam U
COCTaBNATb (DOPMY/bl BUHAPHBIX
COeiMHEHWI NO CTEMEHN OKUCIEHUS
aTOMOB XMMWYECKNX 31EMEHTOB.
Onpefenatb OKUCNUTENb U
BOCCTaHOBUTEe/b. PaccTaBnaThb

KO3 (hMLUMNEHTbI B CXeMaX MPOCTbIX
OKNCNNTENIbHO-BOCCTAHOBUTE/bHbIX
peakunin MeTo40M 3/IEKTPOHHOTO
GanaHca.

Habntogatb XMMmUYyeckme onbIThl

Nno NnaHy, aHanU3npoBaTb N AenaTb
BbIBO/bI.

Ncnonb3osatb KT anda cosgaHus
mMogesieil, NO4roOTOBKN Mpe3eHTauni,
[lOKNafoB Mo TeMe.

BbicTpanBaTb pa3BEpHYTbIE MUCbMEHHbLIE
N YCTHble OTBETbI C OMOPOIA Ha
NH(opMaUnIo 13 yyebHMKa 1 Apyrux
NCTOYHUKOB, B TOM yucne IHTepHeTa



9 KJ1ACC

HanmeHoBaHue

No KonunyecTtBo

pasfenoB 1 TeMm

n/n yacoB

yue6HOro npeameTa

depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblii yPOBEHb)

Cofaep>xaHue obyyeHus

Paspen 1. BewecTtBo U XMMUYECKNE peakLmm

11 T[loBTOpeEHUE U 5
yrny6neHne 3HaHWi
OCHOBHbIX pa3fesos
Kypca 8 knacca

Mepuoanyecknin 3akoH. Mepunognyeckas
CUCTEMA XUMUYECKNX 3NEMEHTOB

0. MeHpeneesa. CTpoeHMe aTOMOB.
3aKOHOMEpPHOCTN B MU3BMEHEHWNMN CBOMCTB
XUMUYECKUX 3N1IEMEHTOB NEPBbIX TPEX
NnepuoLoB, Kanus, KanbLuuna n nx
COeiJMHEHWIA B COOTBETCTBUMN

C MOJIOXKEHMEM 3/1IEMEHTOB

B MepnoAnyYeckom cucteMe 1 CTPOEHNEM
NX aTOMOB.

CTpoeHMe BeLecTBa: BUAbl XMMUYECKO
CBA3U. Tunbl KpUCTANINYECKUX
peLwéToK, 3aBUCUMOCTb CBOWCTB
BELLEeCTBa OT TUMa KpUCTaNINYeCcKom
PELETKN N BULA XUMUYECKOM CBS3MN.
Knaccnukayms n HomeHknatypa
HeopraHM4yeckunx BeLLecTs. XUMMYecKne
CBOMCTBA BeLLECTB, OTHOCALLMXCS

K pa3/InYHbIM Knaccam HeopraHu4eckmnx
COeAMHEHWI, TeHeTUYecKas CBA3b
HeopraHM4yeckKunx BELLECTB.

OCHOBHbl€e BU/bl AeATENbHOCTY
obyuvaroLimxcs

Xapaktepn3oBaTb XUMUYECKNE 3/IEMEHTbI
nepBbIX TPEX MEPUOA0B, Kanns U KanbLns
Mo UX MNONOXEHUIO B MepnoanyecKkoit
cucteme . . MeHpeneesa.
KnaccngpuumposaTb U Ha3bIBaTb
HeopraHnyeckue BeLLecTBa U3yUYeHHbIX
K/1accos.

OnucbiBaTb 06LIME XMMUYECKME
CBOMCTBA BELLECTB Pa3NIMYHbIX KNaccos,
NoATBepXAaTb CBOWCTBA NpuMepamu
MOJIEKYNAPHBIX YPaBHEHUIA XUMNYECKNX
peakuni.

OnpepensaTb BUA XMMUYECKOW CBA3MN U
TUM KPUCTaN/INYECKON PELLETKN
BelllecTBa.

MporHo3npoBaTb CBONCTBA BeLLECTB

B 3aBMCMMOCTM OT UX CTPOEHMUS.
BbicTpanBaTh pa3BépHYTble MUCbMEHHbIE
N YCTHbIe OTBETbI C OMOPOWA

Ha MH(OPMaLNIO U3 yYebHMKa U
CNpaBOYHbIX MaTepPManos, rPaMmoTHO



1.2

OCHOBHbIE
3aKOHOMEPHOCTH
XUMNYECKNX
peakumi

depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblii yPOBEHb)

XUMUYECKNIA IKCIEPUMEHT :

[eMoHCT paumu:

03HaKoOMJ/1IeHME C MOAEeNSAMU
KPUCTaNIMYECKNX PeLléToK
HeopraHM4yeckmnx BeLLecTB - MeTan/ioB
N HemeTannos (rpagura 1 anmasa),
CNOXHbIX BELWECTB (X/iopmaa HaTpus)
Knaccuukayms XMmMmMyeckmnx peakuni
Mo pas3/inyHbIM NMpu3Hakam (no 4ymcny u
COCTaBYy y4acCTBYHOLMX B peakunm
BELLEeCTB, MO TEMJIOBOMY 3PREKTY,

MO0 N3MEHEHUIO CTEMeHen OKNUCIEHNA
XUMUYECKUX 3/IEMEHTOB,

Mo 06bpaTMMoCT, MO y4acTUIo
KaTanusatopa). JK30- u
9HA0TEPMMYECKME peaKkLuu,
TEPMOXMMUYECKNE YPABHEHNS.
IMOHATME O CKOPOCTN XMMUYECKOWA
peakuunn. MoHATHE 06 06paTUMbIX

N HEOOPATUMBIX XUMUYECKUX PeakLUsX.
IMOHATME O TOMOTEHHbIX N reTeporeHHbIX
peakumax. MoHATUE O KaTanuse.
IMOHATME 0 XMMUYECKOM PaBHOBECUM.
dakTopbl, BAMAIOLLME HA CKOPOCTb
XUMUYECKOMN peakLn 1N nonoxeHme
XUMUYECKOro paBHOBECHKS.
OKNCNNTENIbHO-BOCCTAHOBUTE/bHbIE

MCNOMb30BaTb N3YUYEHHbIN MOHATUIAHBIN
annapar Kypca Xumum

PacKpbiBaTb CMbIC/T U3yYaeMbIX MOHATWIA
N NPUMEHATb 3TN MOHATMA NPY ONUCAHUN
CBOICTB BELLECTB M UX NPEBPALLEHNA.
KnaccmuuumpoBatb XMMUYeckKumne
peakuunn no pasMyHbIM NpPU3HaKaMm.
YcTaHaBAMBaTb 3aBUCMMOCTb CKOPOCTH
XUMUYECKOI peakumn 0T pasnnyHbIX
(hakTOpOB.

MporHo3npoBaTb BO3MOXHOCTH
MPOTEKaHNS XMMUYECKNX NPeBPaLLeHII
B Pa3/INYHbIX YCNOBUAX.

OnpenensTb OKUCAUTENb U
BoccTaHoBUTEeNb B OBP.

CocTaBnATb 3N1eKTPOHHbI 6anaHc
peakuuu.

Mpon3BoANTb BbIYUCNEHUS

MO XMMUYECKNM YPaBHEHUSAM.
YyacTBOBaTb B COBMECTHOW paboTe

B nape unu rpynne.

BbicTpanBaTh pa3BEpPHYTble MUCbMEHHbIE
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DNeKTponmTMnyeckas
anccoumauns.
XUMnyeckue
peakuun

B pacTtBopax

depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblii yPOBEHb)

peakuunmn, 3NeKTPOHHbIN GanaHc
OKUCNTENbHO-BOCCTAHOBUTENLHOM
peakuunn. CocTtaBneHne ypaBHEHUN
OKUC/INTENbHO-BOCCTAHOBUTENbHbIX
peakumuit ¢ UICNONb30BaHNEM MeTOoa
3NeKTPOHHOro 6anaHca.

XUMUYECKNIA 3KCNEPUMEHT :
[eMoHCT pauumu:

WccnenoBaHne 3aBUCMMOCTU CKOPOCTH
XUMWYECKON peakuun oT BO3AeNCTBUSA
pa3/INYHbIX (DaKTOPOB.

OnbITbl, UNNKOCTPUPYHOLLME NPUMEPDI
OKUC/INTENbHO-BOCCTAHOBUTENbHbIX
peakumuit (ropeHune, peakumnm
pa3fioXXeHns, coenHeHuns).
BbluncneHus:

KONMYecTBa BelllecTBa, 06bEMa 1 Macchl
peareHToB WU NPOAYKTOB MO
YPaBHEHUAM XUMUYECKNX peakLnin
Teopuns 3NeKTPONNTUYECKOWA
avccoumnaunn. dNeKTponTbl U
HEe3NeKTPONUTbI. KaTUOHbI, aHNOHbI.
MexaHn3M auccounalmnmn BeLlecTs

C pas/INYHbIMK BUAAMU XUMUYECKOW
cBA3n. CteneHb guccoumaunmn. CunbHble
N cnabble 3NEeKTPONNTLI.

Peakuun MOHHOro obmeHa. Y cnosus

N YCTHbIE OTBETHI C OMOPONA

Ha MHopPMaLWUIO U3 y4YeOHMKa U1
CMpaBOYHbIX MaTepnanos, rpaMoTHO
MCNONb30BaTb N3YUYEHHbIN MOHATUNHBIN
annapat Kypca Xumumn

PacKpbIBaTb CMbIC/T U3yUYaeMbIX MOHATUA,
a TaKXXe CMbIC/1 Teopun
3NEKTPOUTUYECKOW AnccoumaLmm.
O6bACHATb MPUUMNHBI
3N1EKTPONPOBOAHOCTUN BOAHbIX PaCTBOPOB
BELLECTB, pa3nnyaTb cnabble N CUMbHblE
3NEeKTPONUTBI.

CocTaBnaTb ypaBHeHUs AnccoLmalmm
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depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblii yPOBEHb)

NpoTeKaHUs peakumii MOHHOTo 06MeHa,
MO/IHbIE N COKPALLEHHbIE NOHHbIE
ypaBHeHUA peakymii. CBOICTBA KACNOT,
OCHOBaHUI N CoNei B cBeTe
npeacTaBNeHNn 06 3NEKTPONNTUYECKOW
anccounaumnmn. KayecTBeHHbIe peakuum
Ha NOHbI. [TOHSATME O TMAPONN3E CONENl.
XUMUYECKUIA 3KCTIEPUMEHT :
JemoHC T paumu:

WccnenoBaHne 3neKTpoONpoBOAHOCTM
pacTBOPOB BeLLECTB, Npouecca
anccoumanmMm KUCnoT, Lenoyei

u coneli (BO3MOXHO MCMO/b30BaHMe
BMAEOMaTEPUANOB).

OnbITbl, UANKOCTPUPYHOLLME NPU3HAKN
NpoTeKaHUs peakyuii MOHHOro obMeHa
(o6bpasoBaHMe ocagka, BblAeNeHNe rasa,
obpasoBaHue BOAbI).

PacnosHaBaHMe HeopraHMYecKnx
BELLECTB C MOMOLLbI0 Ka4yeCTBEHHbIX
peakumuii Ha NOHbI.

JTabopaTOpHbINA ONbIT:

M3yueHne Npu3HaKoB NPOTEKaHUA
peakuMm MOHHOro 06MeHa B pacTBOpax
3nekTponmToB (C obpa3oBaHMEM 0OCaAAKa,
Bblf€/IEHMEM ra3a, 06pa3oBaHMEM BOApbl).
[MpakTunyeckas paboTa:

KWUCNOT, LLEeN0Yein 1 conen, NonHble 1
COKpaLLEHHbIE NOHHbIE YPaBHEHMS
XUMUYECKNX peaKLNil NOHHOTro 06MeHa,
KpaTK1e MOHHble YPaBHEHMSA NPOCTbIX
peakuuii rmaponmn3a cone.
XapaKTepusoBaTb 00LMe XUMUYECKNE
CBOWCTBA BELLECTB Pa3/IMUYHbIX KNaccoB
Ha OCHOBE TEOPUN 3NEKTPOIUTUYECKOIA
amccounaumnmn; NnoATBepXKaaTb CBOKCTBA
npuMepaMy MOMEKYNAPHbIX U NOHHbIX
YPaBHEHNIN XMMUYECKUX peaKL .
PewwaTb 3KCNepUMeHTaNbHble 3a4a4m

Mo Teme.

MnaHnpoBaTb U OCYLLECTBAATH

Ha NPakKTUKe XMMUYeCcKmne
9KCMepUMEHTbI, NPOBOANTbL HabNOAEHUS,
aenaTb BbIBOAbI MO pe3ynbTaTam
3KCMepuMeHTa Npu NPoBeAeHNN
NnabopaToOPHbIX ONbITOB N MPAKTUYECKNX
paboT.

CnepoBaTb npaBunaM 6e30MacHoOM
paboTbl B nabopaTopuun npm
MCMNO/b30BaHNMN XMMMNYECKOI NoCy /bl U
060pyA0BaHKS.

MpoBOANTL BbIYMCIEHNS MO XUMUYECKUM
YypPaBHEHUSAM.

YyacTBOBaTb B COBMeCTHOW paboTe
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WToro no pasgeny
Pasgen 2. HemeTannbl U X COeANHEHUS
21 O6uwas 4
XapaKTepucTunka
XUMUNYECKNX
3/1EMEHTOB
YT1A-rpynnsl.
["anoreHbl

depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblii yPOBEHb)

Ne 1. PelleHue aKCNEPUMEHTaNbHbIX
3aflay no Teme.

Bbluncnexusa:

MO YpaBHEHUAM XUMUYECKUX peakLni

17

O6Las xapaKTepucTnKa raioreHos.
OCO06EeHHOCTY CTPOEHUSA aTOMOB,
XapakKTepHble CTENEHN OKUCNEHUA.
CTpoeHune n hnsnyeckne cBOMCTBa
MPOCTbIX BELLECTB - rasloreHos.
XMMUYecKne CBOINCTBA Ha NMpuMepe
xnopa (B3aMMofeincTeme ¢ MeTannamu,
HemeTannamu, Lwenoyamm).
Xnoposogopod. CongHasa Kucnora,
XUMWYECKME CBONCTBA, NOMyUYEHNE,
npuMeHeHune. [elicTBMe xnopa u
XN0POBOLOPOAA HA OPraHM3M YesioBeka.
BaxkHeiLmne Xnopuabl U X HaX0XAeHne
B nNpupoge.

XUMUYECKNIA 3KCMEPUMEHT :
[eMoHCTpaumu:

OnbITbl, OTpaxawLme Yundeckue u
XUMUYECKMEe CBOMCTBA rafnoreHoB N nux
coeiMHEHMA (BO3MOXHO NCNOMb30BaHMe

B Mape wau rpynne.
BbicTpanBaTb pa3BEpHYTbIE MUCbMEHHbLIE
N YCTHbIe OTBETbI C OMOPOWA

Ha MH(OpMaUNIo 13 yYebHUKa N 4PpYTUX
MCTOYHMKOB UH(OPMAL UK, B TOM YuUC/e

WNHTepHeTa

O6bACHATL 06LLME 3aKOHOMEPHOCTM

B M3MEHEHUWN CBOMNCTB HEMETAJINOB U UX
COeiMHEHWI B npefenax Masblx
NepuoLoB N rNaBHbIX NOATPYNM
MepnoanYeckom cMcTemMbl XMMUYECKUX
371EMEHTOB C YYETOM CTPOEHUA UX
aTOMOB.

XapakTepusoBaTb (pU3NUYECKUNE U
XUMMYECKME CBOMNCTBA MPOCTbIX BELLECTB
rasioreHoB (Ha npumepe xnopa) u
CMOXHbIX BelecTB (X/10pOBOAOPOAA,
Xnopuga HaTpus), cnocobbl nx
MoNy4YeHUs, NPUMEHEHNE W 3HAYEHNE

B NPUPOJE M XMN3HMN YenoBeka.
OnpepensaTb XNOpUA-UOHbI B pacTBOpeE.
MnaHMpoBaTh M OCYLLECTBNATb

Ha NpaKTUKe XMMU4yeckKue
3KCMEepPUMEHTbI, MPOBOAMTbL HabMOAeHNS,
fenaTb BbIBOAbI MO pe3ybTaTam
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2.2

O6wasn
XapakTepucTunka
XUMUNYECKNX
3/1EMEHTOB
Y1A-rpynnsl. Cepa
N eé coefuHeHNA

depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblii yPOBEHb)

BMAeOMaTepunasnos).

O3HakoM/ieHKe ¢ obpa3uamm Xnopunaos
(ranoreHnaos).

NabopaTopHbIiA ONbIT:

3yuyeHne CBONCTB CONSIHOM KUCNOTbI.
MpoBefieHNe KaYeCTBEHHbIX peakuuii
Ha XN0pUA-MOHbI.

[MpakTunyeckas paboTa

Ne 2: MonyyeHne CONSHOM KUCNOTHI,
N3yyeHune eé CBOWCTB.

BbluncneHus:

MO ypaBHEHUAM XUMUYECKUX peakuuil,
ec/in OAVH N3 peareHToB AaH B N30bITKe
O6uwan xapakTepUCTMKa 3/IEMEHTOB
Y1A-rpynnbl. OCO6EHHOCTM CTPOEHUS
aTOMOB, XapaKTepHble CTeneHN
OKUC/IeHUS.

CTpoeHune n hnsnyeckne cBOMCTBa
MPOCTbIX BELLECTB - KUC/IOpOAa M Cepbl.
ANNOTPOMHbIE MOAM(MKALNK KUCTopoaa
N cepbl. XMMUYECKNE CBOMCTBA CEPbI.
CepoBofopos, CTpOeHue, Pru3nyeckme un
XUMWNYECKME CBOWNCTBA.

Okcunapbl cepbl Kak npeacTaBuTenu
KUCNOTHbIX OKCUAOB.

CepHas Kucnota, pusnyeckme un
XUMWUYECKMe cBoincTea (0bLme Kak

KCnepuMeHTa Npu NpPoBeLeHNN
NnabopaTopHbIX OMbITOB N NPaKTUYECKNX
paboT.

CnepoBaTb npasuiam 6e3onacHom
paboTbl B nabopaTopun

MPY NCNONb30BAHUN XMMUYECKOM
nocyAabl U 060pyA0BaHUS.

BbicTpamBaTh pa3BépHYTble MUCbMEHHbIe
N YCTHble OTBETbI C OMOPOWA

Ha MH(OpPMaLUIO 13 yyebHUKA 1
CNpaBOYHbIX MaTepuasos, rpamoTHO
MCNOMb30BaTb N3YUYEHHbIN MOHATUIAHBIN
annapar Kypca Xumuu

O6bACHATL 06LLMEe 3aKOHOMEPHOCTU

B MU3MEHEHWNWN CBOWCTB 3/IEMEHTOB
Y1A-rpynnbl ¥ UX COeAUHEHUIA C YYETOM
CTPOEHUS X aTOMOB.

XapakTtepusosaTb (JU3nNYECKUe u
XUMUYECKME CBOINCTBA NPOCTOro
BELLeCTBa Cepbl U €€ CoeUHEHMI
(cepoBogopo/a, OKCUI0B CePbl, CEPHONA
KWUCNOTbI, CyNbhaToB), Cnocobbl NX
MoNy4YeHUs, NPUMEHEHNE U 3HAYEHNE

B NPUPOJE M XMN3HM YenoBeka.
Onpefenate Hann4ymne cynbMaT-noOHOB

B pacTBope.

O6BACHATb CYLLHOCTb 3KOMOTMYECKMNX
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depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblii yPOBEHb)

npeacTaBuTeNns Knacca KMCNoT u
cneuunguryeckne). XMMmn4yeckme peakumu,
nexkauime B OCHOBE NPOMbILLIEHHOTO
cnocoba nonyyvyeHnUs CEPHOM KMUCOThI.
MprmMeHeHne. Conm CEPHOW KMCNOTI,
KayeCTBEHHas peakuus Ha cynbdaT-noH.
HaxoxpaeHune cepbl 1 €& CoeMHEHWI

B Mpupoae. XMMun4yeckoe 3arpssHeHumne
OKpYy>KatoLein cpefbl COeANHEHNAMMN
cepbl (KUCNOTHbIE AOX AW, 3arpsi3HEHNe
BO34yXa ¥ BOJOEMOB), CNOCO6LI ero
npeaoTBpaLLeHns.

XUMUYECKUNIA IKCNEPUMEHT :

JemoHCT paumu:

O3HakoMmieHKe ¢ obpasuamu cepbl 1 eé
coeiHeHUsIMU (BO3MOXXHO
MCNONb30BaHNE BUAEOMaTEPMAnoB).
HabntogeHne npouecca 06yrnnBaHms
caxapa nof fAencremem
KOHLEHTPUPOBAHHOI CEPHOI KACNOTbI.
JTabopaTopHble OnbIThbl:

M3yyeHne XMMNYeCKNX CBONCTB
pa3b6aB/ieHHON CEPHOM KUCNOTHI.
MpoBeaeHMe Ka4eCTBEHHON peakummn Ha
cynbaT-noH 1 HabnAeHNe Npu3Haka
eé npoTeKaHus

npob6nem, CBA3aHHbIX C NepepaboTKow
COeiMHEHWUIA Cepbl.

MnaHMpoBaThb M OCYLLECTBNATD

Ha NpakTUKe XMMUYeCcKme
9KCMEPMUMEHTbI, NPOBOANTbL HAONOAEHNS,
Aenatb BbIBOAbI MO pe3y/bTaTam
3KCNepuMeHTa.

CnepoBaTb npasuiam 6e30nacHom
paboTbl B nabopatopuu

MPW NCNOMb30BAHUU XMMUNYECKOI
nocyabl 1 060pyAoBaHus.

Mpon3BOANTb BbIYNCNEHUS

MO XMMMWNYECKNM YPaBHEHUSAM.
cnonb3oBaTb MNPy BbIMOAHEHUN
yuebHbIX 3alaHNI TEKCTbI y4ebHuKa,
CnpaBOYHblE MaTepransl
(MeproanyecKyto CUCTEMY XMMUYECKMNX
anemeHToB . 1. MeHgeneesa, Tabnuyy
pacTBOPMMOCTM KUC/OT, OCHOBAaHWUM 1
COneit B BOAE, 3NEKTPOXNUMUYECKUIA pAaf
HanpPsXXeHWn MeTaoB).

icnonb3oBaTb NPy BbIMNOAHEHUN
y4yebOHbIX 3afaHNiA 1 B npoLecce
ncecnefoBaTesibCKoOn AeaTeNlbHOCTY
Hay4YHO-NONYNAPHYH NUTepaTypy
XMUMUYECKOT0 COAepXKaHus, CrpaBOYHbIe
maTepuansl, pecypcbl VIHTepHeTa
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2.3

O6wasn
XapakTepucTunka
XUMUNYECKUNX
3/1eEMEHTOB
YA-rpynnol.

A30T, pocop 1 nx
COoeNHEHNS

depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblii yPOBEHb)

O6Las xapakTepucTmnKa 3/IEMeHTOB
YA-rpynnbl. OCO6€HHOCTU CTPOEHUS
aTOMOB, XapaKTepHble CTeneHu
OKMCNEeHMA.

A30T, pacnpocTpaHeHue B NpuUpoae,
(hM3MYEeCKMe N XMMU4YecKmne CBOMCTBA.
KpyrosopoT asoTa B Npupoae.
AMMUaK, ero ou3nveckne n XMMmnyeckmne
CBOICTBA, MONYYeHUe N NPUMEHEHME.
Conm aMMOHUSA, NX (PU3NYECKINE U
XUMUYECKMEe CBONCTBA, MPUMEHEHMeE.
KayecTBeHHas peakuns Ha NOHbI
aMMOHMA.

A30THad KNCNoTa, eé nonyyeHue,
(hM3MYECKME N XMMUYeCKne CBOMCTBA
(o6wwuKe Kak npeacTaBUTeNs Knacca
KWUCNOT 1 crneyuduryeckue).
icnonb3oBaHMe HUTPATOB U COMeN
aMMOHMA B Ka4eCTBE MUHEpPanbHbIX
yAobpeHnin. XuMn4yeckoe 3arpsisHeHune
OKpy>KatoLei cpefbl COegNHEHNAMU
asoTa (KUCNOTHble fOXAM, 3arpA3HeHne
BO34yXa, NOYBbI 1 BOJOEMOB).
docgop, annoTponHbie MogNPUKaLun
(hocgopa, husnyeckme u XMuMmnYeckue
ceoicTtBa. Okenp dochopa (Y) u
(hochopHasa KnucnoTa, nu3nyeckme u

O6bACHATL 06LLMEe 3aKOHOMEPHOCTU

B MU3MEHEHWNWN CBOWCTB 3/IEMEHTOB
YA-rpynnbl N UX COeAUHEHWNIA C YYETOM
CTPOEHUS X aTOMOB.

XapakTtepusoBaTb ()U3NUYECKUNE U
XUMUYECKME CBOMNCTBA MPOCTbLIX BELLECTB
asota n ochopa 1 UX CoOeAUHEHN
(amMuaka, conet aMmMoHMSA, a30THOM
KMUCNOTbI, HATPaTOB, okcunaa hocdopa (V)
n hocthopHOM KUCNoThl, hocdartos),
CNocobbl UX NONy4YeHUs, NPUMEHEHNE U
3HauYeHne B NPUPOLE N XMN3HU YenoBeka.
OnpepensaTb MOHbI aMMOHUA U ocgart-
MOHbI B pacTBOpE.

O6BACHATb CYLLHOCTb 3KONOTMMYeCKnX
npo6sem, CBSA3aHHbIX C HAXOXAEHUNEM
coeaMHeHMI a3oTa u gocgopa

B OKPYXXalolLlei cpefe.

MnaHMpoBaTb U OCYLLECTBNATb

Ha NpPakTUKe XMMUYeckune
9KCMEepUMEHTbI, NPOBOAUTL HABNO4eHNS,
fenaTb BbIBOAbI MO pe3y/ibTaTam
3KCNnepuMeHTa Npu NpPoBeLeHNN
nabopaToOpPHbIX ONbITOB U MPaKTUYECKO
paboTsbl.

CnepoBaTb nNpaBuiam 6e3onacHom
paboTbl B faboparopun
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depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblii yPOBEHb)

XUMUYECKMEe CBOWCTBA, NOJyYeHue.
Mcnonb3oBaHue ocdaToB B KavecTBe
MUHepPanbHbIX YA06PEHUN.
XUMUYECKNIN 3KCNEPUMEHT :
[emoHCTpaumu:

O3HakoM/ieHUe ¢ hr3nvecKUmMu
cBOMCTBaMu a3oTa, hoctopa

N NX COeAMHEHUI (BO3ZMOXHO
MCNoNb30BaHWE BUAEOMATEePUanoB).
O3HakoM/ieHKne ¢ 06pa3u,aMu a3oTHbIX U
(hoCOpHbLIX YA0OPEHWIA.

MonyyeHune, cobmpaHue, pacno3HaBaHue
N N3yYeHne CBOMCTB ammmaka.
B3anmopeincteme KOHLEHTPUPOBAHHOW
a30THOM KUC/IOTbI C Mefbo (BO3MOXHO
MCNONb30BaHWE BUAeOMAaTePUanos).
JTabopaTopHble ONnbITbl:

lMpoBeaeHMe KayeCTBEHHbIX peakLunia
Ha MOH aMMOHMA 1 hocdaT-noH, U
N3yyeHune NPU3HaKoB NX NPOTEKAHMA.
MpakTwunyeckasa paboTa

Ne 3: NMonyyeHne ammMnaka, nyveHume
ero CBOWCTB.

Bbluncnexus:

MO ypaBHEHUAM XUMUYECKUX PeakLuni

MPY UCMONb30BaHUN XUMUNYECKOW
nocyAabl 1 060pyAOBaHUS.
Mpon3BoAMTb BbIYNCNEHNS

MO XMMUYECKNM YPaBHEHUAM.
Micnonb3oBaTb NpY BbIMOMHEHWY
Yy4eOHbIX 3afaHNIN TEKCTbI Y4eOHMKa,
CnpaBOYHble MaTepuasbl
(Nepnoamnyeckyo CUCTEMY XMMUYECKUX
anemeHTOB . . MeHpaeneeBa, Tabnuuy
pacTBOPUMOCTM KMUCNOT, OCHOBAHWIA U
COJiell B BOAE, 3/IEKTPOXUMUYECKUI pAL
HanpsXeHWin MeTasiNoB)
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O6wasn
XapakTepucTtuka
XUMUNYECKNX
3/1EMEHTOB
IYA-rpynneol.
Yrnepog v
KPEMHUI, N NX
CoefIHeHNS

depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblii yPOBEHb)

O6uwan xapakTepUCTMKa 3/IEMEHTOB
IYA-rpynnbl. OCO6eHHOCTU CTPOEHMSA
aTOMOB, XapaKTepHble CTerneHu
OKNCNEHNS.

Yrnepog, annoTponHbie mogudukaymn,
pacnpocTpaHeHue B Npuposae,
(hmn3nyeckmne n XMMmUYeckmne CBOMCTBA.
Apncopbums. Kpyrosopot yriepoja

B Npupoje.

Okcunapl yrnepoga, ux usnydeckme u
XUMWYECKME CBONCTBA, AECTBUE

Ha )X1Bble OpraHn3mbl, NOy4YeHme U
NpUMeHeHne. DKOo0rnyeckme
Npo6sembl, CBA3aHHbIE C OKCUAOM
yrnepoaa (1V), runotesa rnobanbHOro
NoTenneHns Knumara, NapHNUKOBbIN

A deKT.

YronbHasa KucnoTa u eé conu, ux
(hmn3nveckmne n XMMnyecKkme CBOMCTBA,
nony4veHne N NPUMeHeHMe.
KayecTBeHHas peakuus Ha KapboHaT-
MOHbI. Vicnonb3oBaHne KapboHaToB

B GbITY, MeINLNUHE, MPOMbILLJIEHHOCTU 1

CENbCKOM X038/CTBE.
MepBOHavanbHble MOHATUS

06 opraHnYeckKmx BelLecTBax Kak

0 CoeINHEHUAX yrnepoaa (MeTaH, 3TaH,

O6bACHATL 06LLMEe 3aKOHOMEPHOCTU

B MU3MEHEHWNWN CBOWCTB 3/IEMEHTOB

1Y A-rpynnbl U UX COEAUHEHWNIA C YHETOM
CTPOEHMA UX aTOMOB.

XapaktepunsoBaTb (PU3NYECKMNE U
XUMUYECKME CBOMNCTBA NPOCTbLIX BELLECTB
yrnepoga v KpeMHUS U UX COeNHEHWNI
(okcupos yrnepofa, yrofibHOW KUCNOTh!,
KapboHaTOoB, OKCMAA KPeEMHUS,
KpeMHWeBOMW KNUCNOTbI, CUIMKATOB),
CNocobbl UX NONy4YeHUs, NPUMEHEHNE U
3Ha4YeHue B NPUPOAE M XXU3HU YenoBeka.
O6BACHATbL MPUYUHHO-C/IEACTBEHHYIO
CBfI3b: CTPOEHMe BellecTBa ™ CBOWCTBaA
A NPUMeHeHue - Ha npumepax
COeiMHEHUI YTNepoaa N KpeMHUS.
OnpepenaTb KapboHaT- U CUINKAT-NOHBI
B pacTBOpe.

O6DBACHATH CYLLHOCTb 3KONOTNYeCKNX
npo6nem, CBA3aHHbLIX C HAX0XAEHNEM
YIIEKUC/IOr0 rasa B OKpY>XXaloLen cpefe.
MoaTeepxaaTb 0COBGEHHOCTM cocTaBa
OpraHnyecKux BeLWecTB npuMepamu
MPOCTbIX COeAMHEHNIN (MeTaH, 3TaH,
3TWUNEH, aueTuNeH, 3TaHoN, TNNLEePUH,
YKCYCHas K1CnoTa), B3aMMOCBA3b
HeopraHM4yecKnx CoOeMHEHNA yrnepoa u
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3TUNEH, aueTUEH, 3TaHON, TNNLEPWH,
YKCYCHas Kucnora).

MpupoLHbIe NCTOYHMKMN YTNEBOLOPOLOB
(yronb, NpUPOAHbLINA rasz, HedTb),
NPOAYKTbI UX NepepaboTkn (6eH3NH),
MX POJib B ObITY M MPOMbBILLINIEHHOCTH.
IMOHATME 0 BMONOTNYECKM BAXKHbIX
BelllecTBax: Xupax, 6enkax, yrnesogax -
N X PONIN B XXN3HW YesioBeKa.
MaTtepunanbHOe eAUHCTBO OPraHNYecKunx
N HEOPraHNYeCcKNX coefnHeHNA.
KpemHuia, ero usnyeckme un
XUMWYECKME CBOIMCTBA, NMONTyYEHNE U
npuMmeHeHne. CoeguUHEHNS KpeMHUA

B npupoge. Obwme npeacTaBieHNUs

06 okcuge KpemHusa (IV) n KpeMHMeBOM
Kucnore.

CunumkaTtbl, UX UCMOJb30BaHNE B ObITY,
MeAuLMHe, MPOMbILIEHHOCTH,
BaxkHeilne cTpouTeNbHbIE MaTepUasbi:
Kepamuka, CTeK/Oo, LLeMeHT, 6eTOH,
Xene3o6eToH. Mpobnembl 6e30MacHoOro
MCNOMb30BaHNA CTPOUTENbHBIX
maTepunanoB B NOBCEAHEBHOW XWN3HMU.
XUMUYECKUIA 3KCTIEPUMEHT :
[emoHCTpaumu:

Mogenu Kpuctaninyeckux peérok

OpraHNYecKmnx BeLLEeCTB.

OnucbiBaTb Posib 6E/IKOB, XUPOB U
YrNeBooB B PYHKLNOHUPOBAHUMN XKMNBbIX
OpraHn3MoB, COCTaB NPUPOAHbIX
MCTOYHMKOB YrNeBOA0POA0B, UX POsb

B ObITY U MPOMBbILLIEHHOCTMW.

MpoBOANTL BbIYMCAEHWS MO YPABHEHUAM
XUMUYECKNX peaKkLnii.

MnaHMpoBaThb M OCYLLECTBNATD

Ha NPaKTUKe XMMUYECKue
9KCMEPMUMEHTbI, NPOBOANTbL HAOMOAEHNS,
Aenatb BbIBOAbI MO pe3y/ibTaTam
3KCMepuMeHTa Npu NPoBeAeHNN
NnabopaTOPHbIX ONbITOB 1 MPaKTUYECKUX
paboT.

CnepoBaTb npaBuiam 6e30nacHo
paboTbl B nabopatopuu

MNPV UCMONb30BaHUN XMMUNYECKOM
nocyabl 1 060pyA0BaHUS.
icnonb3oBaTb NPy BbIMOMHEHUN
y4eOHbIX 3ajaHNIN TEKCTbI YUYEOHUKa,
CnpaBOYHblE MaTepransl
(MeproaNYECKYHO CUCTEMY XMMUYECKMX
anemeHToB [. 1. MeHgeneesa, Tabnuyy
pacTBOPUMOCTU KUCMOT, OCHOBaHWIA 1
COneit B BOAE, 3NEKTPOXUMUYECKUIA pAaf
HanpsyXKeHWn MeTannoB)
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anMasa, rpagura, ynnepeHa.
O3HaKoM/IeHMe C npoLeccomM agcopouunn
pPacTBOPEHHLIX BeLLEeCTB
aKTUBMPOBAHHbLIM YIN1EM 1 YCTPONCTBOM
npoTMBOrasa.

O3HaKoMJ/IeHNe C NPoAYKLMen
CUIMKATHON NPOMbILLNIEHHOCTU
(Bugeomartepuanbl: cunnkaTHas
MPOMbILUNEHHOCTB).

Mogenvu Monekyn opraHn4yeckmnx
BELLeCTB.

JTabopaTopHbIiA ONbIT:

MonyyeHune, cobmpaHune, pacno3HaBaHue
N N3yyYeHne CBOMCTB Yr/IeKMUCIOro rasa.
MpoBeaeHMe KaueCTBEHHbIX peaKLunia

Ha KapboHaT 1 CUINKAT-UOHbI 1
N3yyeHue NPU3HaKoB NX NPOTEeKaHNS.
[MpakTunyeckme paboThbl:

Ne 4. [Mony4yeHne yrnekucnoro rasa,
N3y4YeHWe ero CBOMCTB.

Ne 5. PewleHue aKCnepUMeEHTaNIbHbIX
3afiay Mo Teme «BaxxHenLwne HemeTan bl
N UX COEAUHEHMUA»

Bbluncnexusa:

MO ypaBHEHUAM XUMUYECKUX peakLnil

46



Pasgen 3. MeTannbl N UX coenHeHUA

31 O6wue cBolicTBa 4
MeTa/10B

depepanbHaa paboyas nporpamma | Xumus. 8-9 knaccol (6a30Bblii yPOBEHb)

O6Lasa xapakTepucTnka XMMNYeCcKnx
3/1eMEHTOB - MeTasl/IoB Ha OCHOBAHUU NX
nonoxeHusa B NMepnoanyeckoin cucTeme
XUMUYECKUNX 3/IEMEHTOB

O.N. MeHaeneesa n CTpPOEHUSA aTOMOB.
CTpoeHune meTanioB. MeTannnyeckas
CBA3b U MeTanInyecKas
KpucTtannmyeckas pellérka.
ANEKTPOXUMMNYECKNIA PAS HANPAXKEHUIA
MeTanoB. PuU3nYecKne n XMMnyeckmne
cBoucTBa Metasinos. O6uime cnocoobbl
nonyyeHnsa metannos. MNMoHATHE

0 KOPpO3nn MeTasnsioB, OCHOBHbIE
CNocoObl 3aWMTbl UX OT KOPPO3UMK.
CnnaBbl (CTanb, YyryH, AHOPantOMUHUNA,
OpOoH3a) N UX NPUMEHEHMNE B ObITY 1
MPOMbILL/IEHHOCTH.

XUMUYECKU IKCTIEPUMEHT :
[eMoHCTpaumu:

O6pasLbl MeTan0B 1 Cn/aBos.
3yyeHune pe3ynbTaToB KOppo3nu
MeTannoB (BO3MOXHO UCMO/Nb30BaHMe
BMeomaTepunanos).

JlabopaTopHbIE OMbITHI:
O3Hakom/ieHne ¢ obpasuamy MeTanioB u
CNMaBoB, UX (PU3NYECKUMU CBOMNCTBAMM.

PackpblBaTb CMbIC/ M3YYaeMblX MNOHATUIA
M MPUMEHATb 3TW NOHATMA NPU ONMUCAHNN
CBOWCTB BELLECTB U UX NPeBpaLLeHWA.
O6BACHATL 06LLME 3aKOHOMEPHOCTH

B U3MEHEHWNMN CBOICTB 3/IEMEHTOB-
MeTasiNoB U UX COeANHEHWNIA C YYETOM
CTPOEHMSA NX aTOMOB.

XapaKTepun3oBaTb CTPOEHMWE MEeTaN/oB.,
o6Line usmyeckne n XMMmn4eckmne
CBOWCTBA METa/N/0B.

XapakTepusosaTb 06LMe CNOCO6bI
Nony4YeHnUs mMeTannos.

OnucbiBaTb CNOCOGbLI 3aLLNTbI METANI0B
0T KOppOo3uw.

CnefoBaTb nNpaBuiam 6e30nacHoOm
paboTbl B nabopaTopun npm
MCMNONb30BaHNMN XMMUYECKOM NOCYAbl U
060py0BaHKS.

Mpon3BOANTb BbIYUCNEHUS

M0 YpaBHEHUAM XUMMUYECKNX peakLunii,
eci OAUH M3 peareHToOB COAEPXUT
npumecw.

YyacTBOBaTb B COBMECTHOW paboTe

B nape unu rpynne.

icnonb3oBaTb MPU BbINOHEHWM
yUeOHbIX 3afaHNI1 TEKCTbl Y4ebHMKa,
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BbluncneHus:

MO YpPaBHEHUAM XUMUYECKUX peakLniA,
eCNn OfINH M3 peareHTOB COAEPXUT
npumecu

LLlenoyHble MeTansbl: MONOXEHUE

B [epnogmyeckoin cucteMe XMMMUYECKNX
anemeHToB A./1. MeHpeneesa, CTpoeHMe
MX aTOMOB, Hax0XX[eHne B NpUpoae.
dusnyeckme n XMMUYecKne CBONCTBA
(Ha npumepe HaTpua n Kanua). OKcuabl
N TMAPOKCUALI HATPUA N Kanna.
MpuMeHeHMe LWeMoYHbIX MeTanN10B U UX
COeINHEH M.

LLleno4yHo3eMeibHble MeTa bl MarHui u
KanbUWil: nonoxkeHune B Mepnogmnyeckon
cucTemMe XMMUYECKUX 31EMEHTOB

0.1. MeHpeneeBa, CTpOEHME NX aTOMOB,
HaxoXgeHue B npupoge. ®Pusmyeckme u
XUMUYECKME CBOMCTBA MarHua 1
Kanbuus. BaxkHelLwne coegmHeHNs
Kanbuuns (oKcug, rugpokcug, conn).
YKECTKOCTb BOAbI M CNOCO6LI eé
yCTpPaHeHuUs.

ANIOMUHWIA: NONOXEHNe

B [MepnoAnyeckoin cmcteme XMMMUYECKNX

CnpaBOYHble MaTepuasbl
(MeprogmyecKyo CUCTEMY XUMNYECKMX
anemeHToB . . MeHpaeneeBa, Tabnuuy
pacTBOPUMOCTU KUC/IOT, OCHOBAHWIA 1
COJiel B BOAE, 3/IEKTPOXUMMYECKUNIA pAL
Hanps>XeHui MeTanoBs)

O6bACHATL 061 Me 3aKOHOMEPHOCTH

B U3MEHEHWUWN CBOWCTB 3/IEMEHTOB-
MeTaI0B U NX COeMHEHWNIA B rpynnax

C YYETOM CTPOEHMA UX aTOMOB.
XapaktepnsoBaTb (PU3NYECKMNE U
XUMUYECKME CBOMNCTBA NPOCTbIX BELLECTB
MeTaI0B U UX coenHeHnn (OKCMAO0B,
rMApoOKCKA0B, CONewn), crnocobbl nx
NoslyYeHns, NPUMeHeHNe N 3HadyeHune

B MPUPOLE N XU3HU Ye/ioBeKa.
YcTaHaBiMBaTb NPUUYNHHO -
CNeACTBEHHYIO CBA3b: CTPOEHME
BellecTsa ™ CBOWCTBA” MNPUMEHEHME -
Ha NpMmepax n3yyaemblX BeLLecTB.
Pacno3HaBaTb C NOMOLLbH KaYeCTBEHHbIX
peakuMin MOHbl META/NIOB: MarHus,
Kanbuns, aNtoMUHUA, LMHKa, xenesa (1)
nxenesa (1), mean ().

JokasblBaTb aM(OTepPHbIA XapaKTep
OKCWAO0B N TMAPOKCUA0B afIlOMUHUA U
LUMHKa.
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anemeHToB .. MeHpeneesa, CTpoeHne
aToma, HaxoXjeHue B Npupose.
dusnyeckme N XMMmMYecKune CBonCTBa
antoMuHMnA. AMMDOTepPHbIe CBOCTBA
OKCMAa U rMApPoKcnAa atoMUHNS.
>Keneso: nonoxeHwue B MNepnognyveckon
cCUcTemMe XMMUYECKUX 31EMEHTOB

0.. MeHpeneeBa, CTpOeHMe aToma,
HaxoXaeHve B npupoge. Pusmyeckme u
XUMUYecKne cBoicTBa Xenesa. OKcuibl,
rngpokcuabl n conv xxenesa (1) nxenesa
(1), nx coctaB, CBONCTBA M MOMyUYEHNE.
XUMUYECKNIA IKCIEPUMEHT :
[leMoHC T paumu:

Oco06eHHOCTY B3aMMOJENCTBMA OKCuaa
KanbLuma 1 HaTpusa ¢ BOJON (BO3MOXHO
MCNonb30BaHWE BUAEOMaTepunanos).
OkpalumBaHue nnaMeHn noHamu HaTpus,
Kanva v Kanbuuns (BO3MOXHO
MCNonNb3oBaHWE BUAeOMaTepmnanos)
WccnepoBaHne CBOMCTB XXECTKON BOABI.
lMpouecc ropeHns »enesa B KUCMOpPoAe
(BO3MOXXHO Mcnonb3oBaHue
BMAeoMaTepunanos).

JlabopaTopHble OnbIThbl:

MpoBeaeHMe KaueCTBEHHbIX peaKLnia

Ha NOHbI (MarHus, KanbLmsa, aftoMUHUS,

MnaHMpoBaThb U OCYLLECTBNATb

Ha NpaKTUKe XMMn4yeckKue
3KCMepUMEHTbI, NPOBOAUTL HABNO4eHNS,
Aenatb BbIBOAbI MO pe3y/ibTaTam
3KCNepuMeHTa Npu NPoBeLeHNN
NnabopaTopHbIX OMbITOB U NPaKTUYECKNX
paboT.

CnepfoBaTb NpaBunam 6e30MacHoi
paboTbl B nabopaTopun

MPY NCMONb30BAHUN XMMNYECKOM
nocyAabl 1 060pyAOBaHUS.

Mpon3BOANTL BbIYNCNEHUS

MO XMMMWNYECKNM YPaBHEHUSAM.
YyacTBOBaTb B COBMECTHOW paboTe

B nape Wau rpynne.

BbicTpanBaTh pa3BépHYTble MUCbMEHHbIE
W YCTHbIE OTBETLI C OMOPOWA

Ha MH(OopMaLNI0 13 yYebHMNKa U
CNpaBOYHbIX MaTepuanos, rpamoTHO
MCNO/Ib30BaTh N3YUYEHHbIA NOHATUNHbIN
annapar Kypca Xumum
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uUnHKa, xenesa (1) nxenesa (l11), megn
(1), onncaHne NpuU3HaKoOB UX
NpoTeKaHus.

WccnepgoBaHne am(oTepHbIX CBOWCTB
rMApoKcuAaa antoMUHNA U TMAPOKCUAA
LUMHKa.

[MpakTunyeckme paboThl:

Ne 6. XKXECTKOCTb BOAbl U METOAbI eé
yCTpaHeHus.

Ne 7. PewleHue aKCNEPUMEHTaANIbHbIX
3a7jay no teme «BaxHeNLLMe MeTanbl U
NX COeANHEHUA».

Bbluncnexus:

Mo YpaBHEHUAM XUMUYECKNX peakumi,
ec/n OAMH U3 peareHToB faH B N30bITKe
NN COLEPXKUT NMPUMECH;

MacCoBOW 0NN BbIX04a NPoAyKTa
peakummn

BewecTBa 1 matepuasbl B NOBCELHEBHOM
XXWN3HW yenoBeka. besonacHoe
MCNOJ/Ib30BaHNE BELLECTB U XMMUYECKNX
peakunin B 6bITy. MNMepBas NomoLyb npu
XUMUYECKNX 0XKOrax u 0TpaB/eHUAX.
XMMUYecKoe 3arpsasHeHne oKpyxaroLen
cpenbl (NpegenbHas gonyctumas

XapaKTepun3oBaTb po/ib XUMUK

B Pa3/IMYHbIX chepax AesTeNbHOCTH
Nofei, OCHOBHbIe BellecTsa U
maTepuanbl, NPUMEHSEMbIE B XKN3HU
COBPEMEHHOIO YesloBeKa.

OO6bACHATL ycnoBums 6e30NacHoro
MCMNOMb30BaHMNA BELLECTB U XMMUYECKNX
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KOHLEHTpauuns Bewects. Posib Xnmmm

B PeLUEeHMM 3KONOTNYecKnx npobnem.
XUMUYECKNIA IKCNEPUMEHT :
[eMoHCTpauuu:

M3yyeHune 06pa3L,oB maTepmanos
(cTekno, cnnaebl MeTaN10B, NOIMEpPHbIe
matepuasnbl)

peakumuii B BbITY.

AHanM3nmpoBaTb U KPUTUYECKN
OLleHMBaTb MH(OPMaL MO O BAUAHUN
MPOMbILUNEHHOCTHU, CENIbCKOr0 X03NCTBa,
TpaHcnopTa u Ap. Ha COCTOsIHME
OKpY>XKatoLen cpefbl.

YMeTb OKasblBaTb NEPBYO MOMOLLb

NPV XUMUYECKNX OXKOrax U OTPaBNEHUNAX.
MpuHMMaTb yyacTue B 06CYXXAEHUN
NPo6/1eM XMMUYECKOM N 3KONOTUYECKOWA
HanpaBfEHHOCTU, BbICKAa3bIBaTb
COGCTBEHHYIO MO3ULMIO MO Npobieme u
npeanaraTb BO3MOXHbIE NYTU €€
peLleHns
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MpownTo, NPOHYMEPOBAHO U CKPEMIEHO
neyaTblo cuMIn )
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