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HOACHUTEJIBHASASAIINCKA

[TporpaMManoXuMUHHAYpPOBHEOCHOBHOT000IIEr000pa30BaHUsICOCTaBIEHAHAOCHOBETPEOOBAHUIA
Kpe3yJIbTaTaMOCBOCHUSOCHOBHOMOOPAa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO O0IIEro oOpa3oBaHus,
npeactaBieHHIXBOI' OCOOO0,aTakkeHaocHOBe(heIepaIbHOMPAOOUCHITPOTPAMMBIBOCITUTAHUS H C
y4ETOM KOHIICTILINI MpEenoIaBaHus y4eOHOr0 npeaMeTa
«Xumusa»BoOpazoBaTeIbHBIXOpranu3amusxPoccuiickoit denepanuu.

B pabouyro nporpammy ObUTH BHECEHBI H3MEHEHHS MTPUKa3 MuHMIpocBemenus Poccun ot
09.10.2024 N 704 «O BHeceHUM U3MEHEHU B HEKOTOPBIC MPHUKa3bl MUHKUCTEPCTBA TPOCBELICHUS
Poccuiickoit @enepannu, kacarouecs GpeaepaabHbIX 00pa30BaTENbHBIX MPOrPaMM HAYaIbHOTO
o01rero o6pa3oBaHus, OCHOBHOTO OOIIEro 00pa3oBaHMsI M CPEHEr0 00IIero 00pa3oBaHUsy.

[TporpaMManoxuMuuIaETIpeACTaBICHUEOETIX,00eHCTPaTEr MO0y YCHIS, BOCITUTAHUSTUPA3BU
TUA00YYaIOIIUXCACPEICTBAMIUYYEOHOT OIIpeIMETa, yCTaHABINBACTOOS3aTeIbHOCTIPEIMETHOECOACPK
aHue,peaycMaTpUBacTPacpeIelIEHUEEr0NI0KIACCaMUCTPYKTYpUpPOBaHUENIOpa3AeIaMUTEMaMIIPOT
PaMMBITIOXUMUU,OTPEeIIeTKOINUYECTBEHHBIEUKAUECTBEHHBIE XapAaKTEPUCTUKU  COJIEPIKaHUs,
PEKOMEH1yEeMYIOIIOCIIeI0BATENbHOCTEU3YYEHUAXUMUUCYYETOMMEIKITPEIMETHBIXUBHY TPUIIPEAMETH
BIXCBS3€H,JTIOTUKNY4e0HOT OMpOoIIecca,BO3PACTHBIX0COOEHHOCTEHO0Y A0 IIINX CS,0TIPEACTIIETBO3MOK
HOCTHUIIpEIMETaUIApeain3aluy  TpeOoBaHUM K  pe3ysbraTtam OCBOEHUS OCHOBHOM
00pa3oBaTeIbHOUIIPOTPAMMBI Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakkKe TpeOOBaHUIA
Kpe3yJnbTaraM oOyudeHHUs XUMUU Ha YPOBHE IeJiel M3y4eHHUs MpeIMeTa U OCHOBHBIXBHIOBY4YEOHO-
[I03HABATEJIbHONEATEIbHOCTHOOYAIOIIErOCAIIO0CBOEHUIOYUEOHOT0 COACPKAHMSL.

3HAHUEXUMHUHCITY)KUTOCHOBOMAIA()OPMUPOBAHUSIMHUPOBO33PEHUA00yYaIOIIErocs, ero
[IpeJICTaBICHUM 0 MaTepUaIbHOM €IMHCTBE MUpa,
BaXXHYIOPOJIBUTPAIOTPOPMUPYEMBbIEXUMUEUITPEACTABICHUSIOB3aUMOINIPEBPAIICHUSXIHEPTHH U 00
HBOJIIOLIUN BELIECTB B pupoIe,0 My TSAX pelreHus

r7100a1bHBIXITPOOIEMY CTOHYHBOT OPa3BUTHIYETI0BEUECTBA—
CBIPbEBOM,YHEPT e THUECKOM, MTUIIIEBOMMIKOIOTMUECKOM0E30IMacHOCTH,TPOOIIEM 3IPaBOOXPAHECHHUSI.

N3yueHnexummu:

CrocoOcTByeT peanuzanuu BO3MOXKHOCTEHN IUIE  CaMOpPa3BHUTHUS

U(OpMHUPOBAHUS KYJIBTYPbI JMYHOCTH, eé o01eit u (byHKIMOHAIBHON
IPaMOTHOCTH; BHOCHUTBKJIIB()OPMUPOBAHHEMBIIIUICHUSUTBOPUECKUX CITOCOOHOCTEHO0YYarOINX CA,

HABBIKOB ux CaMOCTOSITENIbHOW ~ y4eOHOM
JeSITeTbHOCTH, KCIIEPUMEHTATBHBIX " UCCIIEIOBATEIbCKUX YMEHHUH,
HEOOXOJUMBIX KAK B

MIOBCEHEBHOIKN3HHU, TAKUBIIPO()ECCHOHATEHOU IS TETbHOCTH;

3HaKOMUTCOCTEM (PUKOMHAYUHOTOMBIIIUIEHHUS,3aK/1a/IbIBACTOCHOBBIIIEIOCTHOIO ~ B3IJIsAa  Ha
€IMHCTBO TIPHUPOJBI U UYEIOBEKA, SBISETCS OTBETCTBEHHBIMATAITOMB(OPMHPOBAHUUECTECTBEHHO--
HaYYHONTPaMOTHOCTHOOYYAIOLITHXCS;
croco6cTByeT(hOPMHUPOBAHUIOIIEHHOCTHOTOOTHOIIEHUSIKECTECTBEHHO-

-HayyHbIM  3HAHMAM, K  TMpHUpPoJEe, K  UEJIOBEKy, BHOCUT  CBOM  BKIaax B
HKOJIOTMYECKOe00Pa30BaHNE00YHAIOIIHUXCSI.

JlaHHBIeHaNPaBIeHUABOOYUEHUMXUMHUHOOECTIeunBatoTCsACIen(pruKoiicoaep kaHussyyeOHOrorpe
JIMETa,KOTOPBIHSBIIIETCSIIEArOTHIECKNATAITAPOBAHHBIM OTPAXKCHHEM 0a30BOW HAyKHM XMMHHU Ha
OTIpe/IeIEHHOM Tare e€pa3BUTHS.

Kypc xumMum Ha  ypoBHE  OCHOBHOTO  oOmero  oOpa3oBaHUSI ~ OPHUEHTUPOBAH
HAOCBOECHUEO0YYaIOIMMHUCICUCTEMbITIEPBOHAYAIbHBIXTTOHATHHXUMHUU,0CHOBHEOPT AaHUYECKOMXUMU
UUHEKOTOPBIXOT/ACTHHBIX3HAYMMBIXTOHATHHOPTaHHUECKOUXIMHUM.

CrpykTypa cofepxaHus MPorpaMMbl 110 XUMUHU c(pOpMHUpOBaHA HA OCHOBECHCTEMHOTO MOIX0/1a
Kk e€ u3yueHuto. ConeprkaHue CKJIQIbIBAETCSl U3 CHCTEMBIMOHATUNH O XHMHUYECKOM 3JIEMEHTE U
BELIECTBE 51 CHCTEMBI MOHSTUHI 0
xumMmuueckonpeakun. O0e3TUCUCTEMBICTPYKTYPHOOPTaHU30BaH IO PUHIIUITYTIOCIIEI0BATEIHHOTO
pa3BUTHSI 3HAHUI Ha OCHOBE TEOPETUYECKUX MPEICTaBICHUIPA3HOTO YPOBHSL:



—  aTOMHO--MOJIEKYJISIPHOTOYYEHUAKAKOCHOBBIBCETOECTECTBO3HAHUS,
— Ilepnoanueckorozakonall.ll.MeHneneeBakakOCHOBHOT 03aKOHAXUMUH;
—  YUYCHHSOCTPOCHUUATOMANXUMHUYECKOU CBS3H;
— MpeACTaBICHUHO03IEKTPOIUTHYCCKOUINCCOIMAIIMUBEIIIECTBBPACTBOPAX.
TeopeTnyueckre3HaHUIPACCMATPUBAIOTCIHAOCHOBEAMITUPUUECKUTIONIYYEHHBIX U OCMBICICHHBIX
(dakToB, pa3BUBAIOTCS MIOCJIEIOBATEILHO OT
OJIHOTOYPOBHSIKIPYTOMY,BBITOHSSA()YHKIIMUOOBSICHEHUSUTTPOTHO3UPOBAHMSICBOMCTB, CTPOCHUS U
BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOTYYCHUAN3YYaEMbIXBEILIECTB.
OCBOCHHETIPOTrPAMMBITTOXUMHUHUCIIOCOOCTBYET(HOPMUPOBAHUIOTIPE/ICTABIICHUS O  XHUMHYECKOH
COCTaBJIAIOMICH Hay4YyHOH KapTUHBI MHpa B
JIOTUKEEECUCTEMHONTTPUPOABL, IEHHOCTHOTOOTHOLIEHUAKHAYYHOMY3HAHUIOUMETO/1IaMITIO3HAHUSIBHA
yke.3ydeHneXUMUHITPOUCX O U TCITPUBICUCHHEM3HAaHU M3 PaHEeEeN 3y YeHHBIX yYeOHBIXTIPEIMETOB: «
OKpyxaromuiMup,

«buonorus. 5—7knacceimyu«®usuka. 7Kmacce.

[TpuH3yYeHUUXUMUAUTIPOUCXOTUTPOPMUPOBAHNEC3HAHNHOCHOBXUMHUYECKOH HAayKH KakK 00JIACTH
COBPEMEHHOTO €CTSCTBO3HAHHS,
MPaKTUYECKOUIEATETbHOCTHYEIIOBEKANKAKOIHOTOM3KOMITIOHEHTOBMUPOBOUKYJIBTYPHBI. 3aauaydeOH
OTOIPEIMETACOCTOMTB(POPMUPOBAHUNCUCTEMBIXUMUYCCKUX3HAHUA —  BaXHEHWIMUX  (PaKTOB,
ITOHSTHH, 3aKOHOB u TEOPETUUECKHUX
MOJIO’KEHUH,JOCTYTHBIX0000IIEeHU MU POBO33PEHYECKOTOXapaKTePa, I3bIKaHAYKH, B
MpUOOIIEHUUKHAYYHBIMMETOIAMITIO3HAHUATIPUU3Y YCHU U BEIIECTBUXUMUUECKIX peakiuid, B
(hopMHUpPOBaHUH n pa3BUTHH MMO03HABaTEILHBIX yMEHUM HUUXTIPUMEHEHUUBYYEOHO-
MO3HABATEIbHOUNYYEOHO-
HCCJIEI0BATEIbCKOMIEITEIbHOCTH,0CBOCHUUIIPABUIIOE30TaCHOT 000 paIleHHSICBEIIIECTBAMUBIIOBCE T
HEBHOM >KU3HH.

[Tpu W3y4YEHUHU XUMHUU Ha YpPOBHE OCHOBHOI'O o01ero o0Opa3oBaHUs
BaKHOE3HAYECHUETIPUOOpETUTaKUEIIeNN, KaK:

—  (popMUpOBaHUEHHTEIUICKTY AIbHOPA3BUTOMITMNYHOCTH,TOTOBOMKCAMOOOPa30BaHUIO,COTPYIH
NYECTBY,CAMOCTOSITEIHOMYTTPHUHITHIOPEIIEHHUH,CITOCOOHOWATaN THPOBATHCIKOBICTPOMEHS
IOIIUMCSTY CTIOBUSIM)KU3HU;

—  HampaBJIEHHOCThOOYYEHHUSHACHCTEMATUUECKOCTIPHOOIIEHNE00yIAIO X CIKCAMOCTOSTENIbH
OMIO3HABATEIHLHONU 1A TEILHOCTH, Hay YHBIMMETOJaMITIO3HAHU S, (DOPMHUPYFOIIIMMMOTHBAIUIO
MPa3BUTHECTIOCOOHOCTEHKXUMUU;

— o0ecnedeHue yCIIOBUH, CIOCOOCTBYIOILIUX MIPUOOPETEHUIO
00y4aroIMMHUCIOTBITaPa3HOO0Pa3HONIEATETFHOCTH, TO3HAHUST U CAMOTIO3HAH NS, KITFOUEBBIXH
ABBIKOB(KJIFOUEBBIXKOMITETEHIINH ), IMEIOIINXYHUBEPCATbHOE3HAUCHUEISIPA3 TN IHBIXBUI0B
JIeATEIIbHOCTH;

—  (opmupoBanueoOIeH PyHKITMOHATEHOWNECTECTBEHHO-
HAYyYHOUTPAMOTHOCTH,BTOMUYHNCICYMEHUNOOBACHATHUOIICHUBATHSIBICHUSOKPYKAOIIIETOMHP
a,MICTI0JIb3Y I3HAHUSIMOTIBIT, TOJTY YeHHBICTIPU U3y YEHU U XUMU U, TPUMEH ATHhUXTTPUPEIIICHUUTIPO
0JIEMBIIOBCETHEBHOMKUZHUUTPYAOBOH 1€ATEIHLHOCTH;

—  (OopMHPOBAHHEYOOYUAIOIUXCATYMAHUCTUYECKUXOTHOIIIEHU I, TOHUMAHUSIICHHOCTUXUMUYE
CKUX3HAaHUHN UISIBRIPA0OTKUIKOJIOTUUECKUIIEIIECO00PA3HOTOTIOBEICHUSIBOBITYUTPY IOBOMIEST
TEJIbHOCTUBLESXCOXPAHEHUSI CBOETO 3/I0POBBSIN OKPYKAIOIIEH MPUPOAHONCPEBL;

—  Pa3BUTHEMOTHBALMUKOOYUYECHHIO,CTIOCOOHOCTEMKCAMOKOHTPOTIOMCAMOBOCITUTAHMIOHAOCHOB
€yCBOCHUS00IIEYEIIOBEUCCKUXIICHHOCTEH,FTOTOBHOCTH K OCO3HAHHOMY BBHIOOPY MPOQMIIS U
HATPaBIEHHOCTH JAIbHEHIIIETO00YYeHHUSI.

OO01m1eeuncno9acoB,0TBEIEHHBIX I3y YeHUIXUMUTHAYPOBHEOCHOBHOTO 00IIIeT0 00pa3oBaHusl,

cocraBnsier 136 wacoB: B 8 kimacce — 68 wuacoB (2uacaBHeneni0),B9 kiacce—684acon(2
YacaBHEIEIIIO).






COLEP KAHUEOBYYEHUSA

8 KJIACC

[lepBoHAYAIbHBIEXUMUYECKUCTIOHS THS

[Ipenmer  xumuu. Ponp  XumMMM B KH3HM  4YeloBeka. XHUMHS B CHUCTEME
Hayk.TenausemecrBa. @uznueckuecBoiicTBaBeliecTB. ArperatnoecocrosinueBemiects.  Ilonstue o
MeTO/IaX MMOo3HaHus B XUMHUU. YucTsie BemiectBa U cmecH.CriocoObl pasieieHusicMecei.

ATOMBINMOJIEKYJTBI. XUMUYECKUEIIeMEHThI. CHUMBOJIBIXUMUUECKUXATIEMEHTOB. [ [pOCThIENCI0KHBI
eBelIecTBa. ATOMHO-MOJIEKYJIIPHOCYUYECHHUE.

Xumnueckasihpopmyia. BaneHTHOCTbaTOMOBXUMUYECKHUXAJIEMEHTOB. 3aKOHITOCTOSIHCTBACOCTaBaB
emectB.OTHOCUTEIbHAsiaTOMHasiMacca.OTHOCUTENIbHAs MOJIEKYJIspHas Macca. MaccoBast A0
XUMHYECKOI'0 2JIEMEHTA BCOCIUHEHUU.

KonuuectBo BEILIECTBA. Moub. MomnsipHast Mmacca. B3anmocss3p
KOJINYECTBA,MACCHIMYNCIACTPYKTYpHBIXeIMHUIIBeecTBA. PacuéTrinodopMyiaMXuMHYeCKUXCOE TN
HEHMU.

dusnuecKkue U XUMUUECKHUE SIBJICHUS. XUMUYECKas peakius 1 e€ MPU3HaKu.3aKOH COXPaHEHUSs
Macchbl BEIIeCTB. XUMUYECKUE
ypaBHeHus. KiaccuukanusxuMnaecKkuxpeakiui( CoeJMHEeHN S, pa3IoKeHHS, 3aMe e HUSL,00MEeHA).

XUMUYECKUNIKCIIEPUMEHT:

3HAKOMCTBO C XHMHYECKOW TMOCy/I0#, mpaBwiamMu paboOTel B Ja0OpaToOpuH HIpUEMaMu
oOpaiteHus c 1a00paTOPHBIM 000py0BaHUEM, U3y4YeHHe U
onucanne(GU3NIecKUXCBOMCTBOOPA3IIOBHEOPraHNUECKUXBEIIECTB, Ha0 M0 ieHuepr3nuecKux (Tu1aBie
HUEBOCKA, TasTHUEIb/1a,PACTUPAHUECAXAPABCTYIIKE,KUTICHUE W KOHACHCAIUS BOJbI) U XUMHUUYECKHUX
(ropeHue cBeud, MPOKaIMBAaHUEMEIHOM MPOBOJIOKH, B3aUMOJICHCTBIE MeJia C KHCIOTOMN) SIBJICHUH,
HaOJII0/IeHUe
MO CAHUETTPU3HAKOBIPOTEKAHUAX UM UECKUX PEAKITHi(pa3iokeHnecaxapa,B3aunMoIeHiCTBIE
CEepHON KHUCIOTHI € XJopuaoM Oapus, pasznoxenue ruapoxkcuaamenu (II) mpu HarpeBanuu,
B3auMoJieiicTBHe *kene3a ¢ pacTBopoM coiu meau (II),u3yueHue crocoboB paszzeneHus: cmeceit: ¢
MOMOIIbI0 MarHuTta, (QUIbTPOBAHHE,BBIMTAPUBAHKE, JAUCTHIUIALNS, XpoMmaTorpadus, MPOBEICHUE
OYUCTKHU
MOBapEHHOMCOIN,Ha0II0IeHNEN O CAHNEPE3YIbTaTOBIPOBEACHUAOIBITA, WITIOCTPUPYIOIIET03aKO0
HCOXPaHEHUSIMACCHI,CO3/JaHUEMOIeIeHMOIIEKYI(IIaPOCTEPIKHEBBIX ).

BaxueiimmenpeacTaBUTEIIMHEOPTaHUYECKUXBEIIECTB

Bozmyx — cmecp  razoB. CocraB  Bo3gyxa.  Kucmopog  —  2nemMeHT  H
npocToeseniecTBo. HaxoxieHnekuciopoiapnpupoie, Ppu3nieckuenXuMHIeCKMUECBONCTBA(PEaKIIUUT
openus).Oxcuapl. I Ipumenenuexrciaopoaa. CiocoObIoNy4eHUIKICIOPOAaBIa00paTOPHHHITIPOMBIIIT
nenHoctu.Kpyrosopotkucioposa Bipupoae.O30H— auioTponHasMoiupukamus Kuciopoaa.

TemnoBoidpPexkTXUMUIECKONpEaKIIny, TE PMOXUMHUECKUEYPABHEHHUS,IK30-
MIHAOTEpMUYECKUepeakuy. TormBo:yroinpuMeTas. 3arpsa3HeHUEBO3/1yXa,y CUIIEHUETapHUKOBOT 03
ddekra,pa3pyIeHHe030HOBOTOCIOS.

Bonopon—
3IIEMEHTHUITpOCTOEBeIecTBO. Hax ok aeHneBo1opo1aBnprpoe, hu3nyeckuenXx MMMYeCKHEeCBOICTBA, IT
pUMEHEHHUE,CIIOCOOBIToTyYeHHS. KHCITOTRIICOH.

MonsipHbli 00BEM ras3oB. Pacuérsl o XAMHUYECKUM
ypaBHeHUAM. DHu3ndecknecBorcTBaBoibl. BogakakpactBopurens. PacTBOpsI.
HacelimenneienHeHacbleHHBIEPACTBOPBL. PacTBOprMOcTEBeecTBBBOAe. MaccoBas JI0JIs

BEIIIECTBA B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHMA.POIIb pacTBOPOB B NPHUPOJE U B
JKU3HM 4YenoBeka. KpyroBopoT Boabl B Mpupoje.3arpsi3HEHUE MPUPOIHBIXBOA.OXpaHau OuYMCTKa
MIPUPOIHBIXBOJ.
Knaccudukanusueopraanueckuxcoeauaernii. Okcu bl Kitaccupukanusiokcu10B:coaeoopas3yro
e OCHOBHBIE, KUCITOTHBIC,aM(oTepHbIe )uHEecoaeo0pasyromue. HomenknarypaokcujoB. duznyeck
MEUXUMHUYECKUECBOUCTBAOKCUAOB. I [0TyUeHHEOKCHIOB.
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OcnoBanus. KnaccuduxanusocHoBaHHN : IENOYNHMHEPacTBOpUMBbIeocHOBaHUA. HoMeHKIaTypaoc
HOBaHUHU. PU3NYECKUENXUMUYECKHUECBOMCTBa0CHOBaHW . [[osTyYeHHEeOCHOBaHU .

Kucnorsr. Knaccudukanums KHUCIOT. Homenkiatypa KHUCIIOT. duznueckue
nxuMudeckuecBorcTBakucior.PsgakrusnoctumeraioBH. H.bekerora.l lonyuennekucnor.

Conu.Homenknatypaconeil. Du3nyeckuenxuMnieCKMecBONCTBACOIICH.

[Tonydenuecosneil.

['eneTHueCcKasCBI3bMEK Iy KIACCAMUHEOPTaHUYECKUXCOCTUHEHU .

XUMHUYECKUUIKCIIEPUMEHT:

Ka4eCTBEHHOC onpeJieseHue COJIepKaHus KHCIIOpOJia B BO3JIyXe€,
noJtydeHue,coonpanue, pacrio3HaBaHUe U3y YeHHECBOMCTBKUCIOPO1a, HAOJI0 ICHHEB3aUMO, IS CTBHSI
BEILECTBCKUCIOPOIOMUYCIOBUSIBOZHUKHOBEHUSIMIIPEKPAILICHUSTOpeHUsI(TI05Kapa),03HaKOMIICHUECO
Opa31aMUOKCHI0BUOITMCAHUEUXCBONCTB, IOy YeHUE,COOMpaHue,pacio3HaBaHU e U3y YeHUECBOWCTB
BOJIOpo/ia (ropeHue), B3auMoeicTsue Bojgopoaa ¢ okcugom meau (11)(Bo3MokHO HCTOIB30BaHKE
BHJICOMATEPHAIIOB), HaOJIFOIcHUE o0OpasioB
BEIIIECTBKOJINYECTBOM | MOJIb,CCIIEIOBAHUEOCOOEHHOCTEHPACTBOPEHUSIBEIIIECTBCPA3TUIYHOUPACTBO
PUMOCTBIO,IPUTOTOBJIEHUEPACTBOPOBCONPEICIEHHONMACCOBOM J10JIEli PacTBOPEHHOIO BEIIECTBA,
B3aHUMOCHCTBHIE BOJIBI C
MeTaJlJIaMU(HaTpUeMHUKaIbLIKEM )(BO3MOKHOKCIIONb30BaHUEBUA€OMATEPUAIIOB),CCIIE0BaHIE00pa
3II0BHEOPTaHUYCCKUXBEIICCTBPA3TNYHBIXKIIACCOB,HAOIIOCHUE U3MEHEHHS OKPACKHW WHIUKATOPOB
B pacTBopax KHUCJIOT u
nienouei, n3yuenrues3anmoeiicreusiokcunameu(Il)cpactBopomMcepHOMKUCIOTH, KUCIOTCMETAIAM
U, peaKuiHEeUTpaIN3aluy, 10Ty YeHUEHEPACTBOPUMBIXOCHOBAHH M, BBITECHEHHUE OJIHOTO MeTallla
JIpyrum nu3 pactBopa COJIH,
pelIeHueIKCIIepUMEHTANIbHBIX3aJaunoTeMe« BaxkHe ek 1acChIHeOPraH U €CKUXCOSTMHEHU .

[lepnonnueckuitzakonul leppuoguueckascucremaxumuaeckuxsneMenToB/[.11.Menaeneesa.Ctpoe
HHEAaTOMOB. XUMHUYECKASICBS3h. OKUCIUTETHFHO-BOCCTAHOBUTEIHHBICPEAKITHHI

[TepBBIenONBITKUKIACCU(DUKAITUUXUMIYECKUXAIEeMEHTOB. [ [OHATHEOrpyTIaXCXOIHBIXJIEMEHTOB
(II€TTOYHBIEUTIIEIIOYHO3EMETbHBIEMETAITBI, TaJIOTeHbI, HWHEPTHBIE Ta3bl). JJIEMEHTBI, KOTOpPHIC
00pa3yroT aM(pOTEepHBIE OKCHIBIN TUAPOKCUIBI.

Ilepnonnueckuit 3aKOH. Ilepnonnueckas cucrema XUMHUYECKUX JJIEMEHTOB
J.N.Menneneea.KopotkonepuoauasuuinaHonepuoHasidopmsil lepuouueckoit
CUCTEMBIXMMHUUYECKHUX 3JIEMEHTORB . n. Memnieneena.
ITepuonpmrpynmsl. @U3NYECKUNCMBICITIOPAIKOBOTOHOMEPA, HOMEPOBIIEPUOAAUTPYIIIIBI DJIEMEHTA.

Crtpoenue aTOMOB. Cocras aTOMHBIX sazep. N3oTombl. ONEeKTPOHBI.

CTpoeHHneaneKTPOHHBIX000104eKaTOMOBIIEpBhIX20xMHUYeckrXaieMeHToBl lepuognueckoiicucrem
b1/[.1.MeneneeBa. XapakTepuCTUKAXUMHYECKOT03JIEMEHTAIIOET OTI0JI0KEHUIOB
Ilepuonnueckoiicucreme/l. 1. Menneneesa.
3aKOHOMEPHOCTUU3MEHEHUSIPAINYCAaTOMOBXUMUYECKUXAIEMEHTOB,METAIITNYECKIX U
HEMETAJIMYECKUXCBOMCTBIO IpyNIaMH IEpHOJaM.
3HaueHue [Tepuonuueckoro 3aKoHa Hu [Tepuoanueckoit CHUCTEMEI
XUMHUYECKUXUIEMEHTOBAIApa3BUTUAHAYKUUNIPAKTUKH. . V1. MeHnneneeB—y4€HbINNTpaXk 1aH1H.
XumunueckasicBsa3b. KoBaneHTHast (HOJSpHAs W HETOJSIpHAs) CBSI3b.
DNEKTPOOTPULIATEIBHOCTBXUMUYECKUXAIIEMEHTOB. IOHHASICBA3b.
Crenenp okucneHusi. OKUCIUTETbHO--BOCCTAHOBUTENBHBIE PEAKIIUH.
ITponeccploKNCIEHUSIMBOCCTaHOBIEHNA. OKHCIUTEINNBOCCTAHOBUTEH.
XUMHUYECKUUIKCIIEPUMEHT:
U3y4eHNe00pa30BBEIECTBMETAITIOBUHEMETAIIIOB,B3aMMO1€H CTBUET U APOKCHIAIITHKACPACTBOP
aMUKHUCJIOTULIEI0YEH, TPOBEIEHUEOIBITOB, LITIOCTPUPY FOILUXITPUMEPBIOKUCIIUTEIBHO-
BOCCTAaHOBUTENBbHBIXPEAKLINN(TOPEHNE,PEAKIIUY PA3JI0KEHUS,COETUHEHMS).
MexnpeIMeTHbIECBA3H
PeanuzanusMexnpeMETHBIXCBA3EUITPUN3YyYEHUMXUMHUHB 8 KJIACCEOCYIIECTBISAETCIUEPEZUCIIOND
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30BaHUEKAKOOIINXECTECTBEHHO--HAY YHBIXTIOHTHH, TaK U TIOHSTUH, SBJISIONIMXCS CHCTEMHBIMH IS
OTAEJBHBIX NPEIMETOBECTECTBEHHO--HAYYHOTO [IUKIIA.

Ob6mue €CTECTBEHHO--Hay4HbIE HOHSTHSL: Hay4HBIN ¢axr, TUIOTE3a,
TEOpHs1,3aK0H,aHaNIN3,CHHTE3,KJIaCCU(PUKAIINS, IIEPHOINIHOCTh, HAOII0IeHHE, YKCTIEPUMEHT, MOACIHP
OBaHUE,M3MEPEHIE,MO/IEIIb,IBJICHHUE.

dusuka:mMaTepus,aToM, IEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJTH T, H30 TOIIHI, PaaoaKTHBHOCTD,
MOJIEKYJIa, SJEKTPUYECKHH 3apsill, BEUIECTBO, TeN0,00bEM, arperaTHoe COCTOSIHUE BEIEeCTBa, ras,
du3nyecKre BEITMYUHBI, €IMHULIBIN3MEPEHHS,KOCMOC, INTAaHETHI,3BE3 161, CONHITE.

buonorus:horocuntes, qprxanue,o6mocdepa.

['eorpadus:atmocdepa,ruapochepa, MHHEPAIBL,TOPHBICTIOPO/IBL, IOJIE3HBIENCKOIIaeMbIE, TOTUIIBO,
BOJIHBIEPECYPCHI.

9 KUIACC

BemiecTBo 1 XUMH4ecKasl peakiusi.

[lepuonnueckuit  3akoH.  Ilepuonuueckas ~ cuctemMa  XMMHYECKMX  DJIEMEHTOB
JA.W. Menneneea. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XHMHYECKUX
3JIEMEHTOB TMEpPBbIX TPEX MEPUOJOB, KalMs, KaJbLMS M UX COCAMHEHUH B COOTBETCTBUHU C
MI0JIO’KEHUEM 3JIeMeHTOB B [leprouyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUABl XHMHUYECKOM CBsI3U. THIBI KPUCTAIUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILLIECTBA OT THIA KPUCTAIINYECKON PEIIETKY U BU/Ia XUMUUECKOH CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHWX BeIIecTB. XHMHUYECKHE CBOWCTBA
BEILECTB, OTHOCSALIUXCS K Pa3IMYHbIM KJIacCaM HEOPIaHMYECKUX COCIMHEHUH, TeHETUYECKas CBS3b
HEOPraHUYECKUX BEILECTB.

Krnaccudukanys XMMHUYECKUX PEaKIMil MO pa3jMyHbIM MpU3HAKaM (II0 YUCIY U COCTaBy
Y4aCTBYIOUIMX B PEaKLMU BEIIECTB, MO TEIJI0BOMY (P (EKTy, 10 U3MEHEHUIO CTEIIEHEW OKUCIIEHUs
XUMHYECKHX 3JIEMEHTOB, 10 OOPaTUMOCTH, 10 YYaCTHIO KaTajau3aTopa). JK30- U SHI0TEPMHUUECKHE
peakuuu, TepMOXUMUYECKUE YPaBHEHUSI.

[Tonatue o ckopocty xumuueckod peakuuu. [loHsTne 006 OOpaTHMMBIX M HEOOPATUMBIX
XUMUYECKHUX peakiusax. [IoHsATHEe O TOMOT€HHBIX U T€TepOreHHbIX peakuusx. [lonsTue o karanuse.
[TonsiTe 0 XMMHYECKOM paBHOBeCUHU. PAKTOPBI, BIUSAIOLINE HA CKOPOCTh XMMUYECKON PEAaKIMU U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCANTENHbHO-BOCCTAHOBUTEIbHBIE peaxuuu, JIEKTPOHHBIN OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTEIBHOMN peaKLuu. Cocrasnenue YpaBHEHHUU
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C UCIIOJIB30BAHUEM METO/]Ia 3JIEKTPOHHOTO OasiaHca.

Teopust 3ME€KTPOIUTHUECKON AUCCOLMALMHU. DJIEKTPOJUTHI U HENIEKTPOJNTHL. KaTHOHBI,
AQHUOHBI. MeXaHU3M JUCCOLMAIMHU BEIIECTB C Pa3IMYHBIMU BUJAMH XUMUYECKOW cBs3u. CTeneHb
nucconanuu. CUIIbHBIE U CI1a0ble 3JIEKTPOIUTHI.

Peakniun monHOro oOMeHa. YCJIOBHsI MPOTEKAHUsI PEAKIMii MOHHOTO OOMEHA, MOJHBIC U
COKpaIllEHHbIE WOHHBIE ypaBHEHHS peakuuil. CBOWCTBAa KHUCIJIOT, OCHOBaHWW W COJIEM B CBETE

MIPEACTABICHHUH 00 AJIEKTPOIUTUUECKON nuccormali. KadecTtBeHHbIe peakiiuy Ha HoHBL. [loHsTHE
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O THJIPOJIU3E COJIEH.

XUMHUECKUH HSKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPHUCTALIMYECKUX PpEIIETOK
HEOPraHMYECKUX BEIECTB — METAUIOB M HEMETAJUIOB (rpadura M anMmasa), CIOXKHBIX BEIIECTB
(xJIopuaa HaTpHsl), UCCIAEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakluu OT BO3AeHCTBUS
pa3nuYHBIX (HAKTOPOB, HCCIEAOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipolecca
JUCCOLMALMU  KHUCIIOT, IIejaoyedl U cojedl (BO3MOXKHO HCIIOJIb30BAHME BUEOMATEPUAIIOB),
IIPOBEJICHUE OIbITOB, WUIIOCTPUPYIOIIMX NPHU3HAKUA IPOTEKAHMUSI PEAKUMH HOHHOrO OOMEHa
(oOpa3oBaHue OcajiKa, BbIICIEHUE ra3a, 00pa30BaHue BOJIbI), OTBITOB, HILTFOCTPUPYIOIIUX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN (FOpEHUE, PEAKLUMHU PA3JIOKEHUs, COEAUHEHUS),
pacrio3HaBaHUE HEOPTaHUYECKUX BEILIECTB C MOMOIIbI0 KAUECTBEHHBIX PEAKIIMH HA MOHBI, peLIeHUE
9KCHEPUMEHTAIbHbIX 3a7a4. HeMeTauibl ¥ uX COeJMHEHUs.

OOmass xapaktepucTtuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE
CTCIICHU OKHCJICHUA. CTpOGHI/Ie u (1)I/ISI/I‘ICCKI/IG CBOMCTBa IMPOCTBIX BCIICCTB — TaAJIOTCHOB.
XvMHYEeCKHEe CBOICTBa Ha IpUMepe XJiopa (B3aUMOJEHCTBUME C MeTajllaMd, HeMeTallJlaMH,
menoyamu). XiopoBojgopo. ComsiHast KMCI0Ta, XMMUYECKHE CBOMCTBA, MOJIydYeHUE, IPUMEHEHHUE.
JleiicTBue Xjopa M XJIOPOBOJOpOJA Ha OpraHu3M 4uesloBeka. BaxkHelme xJopuabl U HX
HaXOKJECHUE B PUPOJIE.

Obmas xapakrtepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapPaKTCPHBIC CTCIICHU OKHCJICHU.

CrpoeHue u (pu3nueckre CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHBIE
MoauUKAIMK KHUCIIOpoJa W cepbl. XUMHYECKHe CBOWcTBa cepbl. CepoBOAOPON, CTPOCHHE,
¢u3nyeckue U XUMHUYeckHe cBoiicTBa. OKCHIBI Cepbl KaK MPEICTABUTENN KHCIOTHBIX OKCHIIOB.
CepHnas kucnora, GpU3NUecKue U XMMUYECKHEe CBOIcTBa (00IIMe KaKk NMpeACcTaBUTENs Kiacca KMCIOT
u crneuupuyeckue). XUMUYECKHE PEAKIMH, JIeXKallMe B OCHOBE IPOMBIIUIEHHOIO crocola
noyrydeHus: cepHor Kuciothel. [Ipumenenue. Conu cepHOM KHUCIOTHI, KAYECTBEHHAsI PEaKIus Ha
cynbdar-uoH. Haxoxnenue ceppl U €€ coeauHEHH B mpupoae. XHUMHUYECKOE 3arpsizHEeHue
OKPY’KAIOIIEH Cpeibl COSTMHEHUSIMH CEPBI (KUCTOTHBIC TOXK/IU, 3arpsI3HEHUE BO3TyXa U BOJJOEMOB),
CHOCOOBI €ro NMpe10TBpaIIECHUs.

OOmast xapakTepucTHka 3JeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHHe B NMpUpoAe, PU3NYECKHUE W XUMUYeckue cBoiicTBa. Kpyrosopor
aszoTa B IMpUpoOJIe. AMMI/IaK, €ro CbI/IBI/I‘IeCKI/Ie U XUMHUYCCKUEC CBOfICTBa, IMMOJIYUCHUEC U IPUMCHCHHC.
Conn amMmMoOHUS, UX (U3NYECKHE U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ MOIydyeHue, (pU3nuecKkue U XMMUYecKHue cBoicTBa (o0mue
KaKk TpeACTaBUTENs Kjacca KHCIOT W cnenuduueckue). Vcmonbp3oBaHue HUTPATOB U COJieH
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aMMOHUS B KaU4eCTBE MUHEPAIbHBIX yI0OpeHHH. XMMHUECKOE 3arpsi3HEHUE OKPYXKaroleil cpezbl
COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAH, 3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB).

docdop, amrorpornubie Moaudukamuu (ocdopa, GuznUecKkue M XUMHUYECKHE CBOMCTBA.
Oxkcua docdopa (V) u pochopHas kucnora, GU3NIECKHEC U XUMHUYESCKUE CBONCTBA, MOJIyYCHHE.
Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPATBHBIX YI00PEHUIA.

OOmast xapakrepuctuka 31neMeHTOB I[VA-rpynmel. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTETICHN OKUCIICHUS.

VYraepon, amaoTponHble MOIUGBUKAIMH, PACIpPOCTpaHEHHE B MpHpoOIE, (HU3UYECKUE U
XUMHYecKue cBoiicTBa. Ancopouus. Kpyrosopor yriepoma B mpupoae. Okcuisl yrieponaa, UX
buznyecKkue U XMMHYECKUE CBOMCTBA, EHCTBUE HA KUBBIE OPTaHU3MBbI, IOJTyUYEeHUE U IPUMEHEHUE.
Dkonoruyeckue MpodiemMbl, CcBA3aHHBIE ¢ oKcuaoM yriepoza (IV), rumoresa rmobaabHOrO
MOTEIUICHUS] KIMMaTta, MapHUKOBBIA 3¢ ¢dekT. YrompHas KHCIOTa U €€ CONMM, MX (PU3MUECKUue U
XMMHYECKHE CBOICTBa, MOJlyueHHE M NpUMeHeHHe. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI
Hcnonp30Banue kKapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIJICHHOCTH U CEITCKOM XO3SHCTBE.

[lepBoHayanbHbIe MOHSATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIUHEHUSX Yyriepoja
(MeTaH, 3TaH, STWIEH, alleTHIICH, 3TaHOJI, TJIMIEPHUH, YKCyCHasl KUcI0Ta). [IpupoaHbie HCTOYHUKU
YTIEBOI0POAOB (Yroib, MPUPOJIHBIN Ta3, He(Th), MPOAYKTHI UX NepepaboTku (OeH3UH), UX POJb B
OBITY ¥ IPOMBIIIUIEHHOCTH.

[ToHsATHE O OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: XHpaX, OeJKax, YriieBojax — U UX POJU B
KU3HH YelloBeka. MaTtepraibHOe eIMHCTBO OPTaHMYECKUX U HEOPTaHMYECKUX COSAMHEHU.

Kpemuuii, ero @usuyeckue M XUMHUYECKHE CBOMCTBA, MOJIy4YEHHE U TPUMEHEHHUE.
Coenunenus kpeMHus B npupoje. O6mue npeacrasieHus o6 okcuae kpemHusa(IV) u kpemHueBoi
kuciote. CHIMKaThl, UX MCIIOJIB30BaHHE B OBITY, MEIUIMHE, NMPOMBIIUIEHHOCTH. Baxneimume
CTpOMTENbHbIE MaTepHajbl: KepaMHKa, CTEKJIO, ILeMEeHT, OeToH, xene300eToH. [IpoGiembl
0€30I1aCHOT0 MCIIOJIb30BaHMS CTPOUTEIHHBIX MAaTePHAJIOB B IOBCEAHEBHOM KU3HHU.

XUMHUECKUH DKCIEPUMEHT: H3Y4YeHHE OOpa3loB HEOPraHWYECKHUX BEIIECTB, CBOWCTB
COJISTHOM KHCIIOTBI, TPOBEJCHHE KAYEeCTBEHHBIX pEaKIMii Ha XJIOPWUA-UOHBI W HaOIOJCHHE
NPU3HAKOB UX MPOTEKAHMs, OMBITHI, OTpaXxaromue GU3NIecKue 1 XMMUYEeCKHEe CBOMCTBA TaJOT€HOB
U UX COEJIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPUAIOB), O3HAKOMIIEHHE C 00pa3laMu
XJIOPUAOB (TAJOT€HUI0B), O3HAKOMJICHHE € OOpa3laMu cepbl U €€ COeAMHEHUSMH (BO3MOKHO
WCIIOJIb30BAaHNE BUEOMATEPUATIOB), HAOMIOJACHUE TpoIlecca OOYTIIMBAaHUS caxapa IoJ| JeHCTBHEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, M3yYEHHE XHUMHUYECKHUX CBOMCTB pa30aBiIeHHON CEpHOM
KHUCJIOTHI, MPOBEJEHUE KAueCTBEHHOW peakIuu Ha cyiab(paT-uOH M HaAOIIOJIeHUE TMpHU3HaKa e&
MPOTEKaHUs, O3HAKOMJICHHWE C (PU3NYECKMMH CBOMCTBaAMHU a30Ta, ¢Gochopa W HMX COCAMHCHHI
(BO3MOKHO HCIOJB30BaHHE BUIEOMATEPUATIOB), 0Opa3namMu a30THBIX U (POCHOPHBIX yHO0OpEeHUH,
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NoJIy4eHue, cooupanue, pacro3HaBaHUe U U3yUeHHE CBOMCTB aMMHaKa, IPOBEICHUE KaueCTBEHHBIX
peaxkiuii Ha HOH aMMOHUS U (hocdaT-uOH U U3yUYeHHE MIPU3HAKOB UX MPOTEKAaHUs, B3aUMOCICTBHE
KOHIEHTPUPOBAHHON a30THOW KHUCIIOTHI ¢ MEJbI0 (BO3MOXHO HCIIOJIb30BaHHE BUAECOMATEPUAIIOB),
U3y4YeHHE MOJeNel KPHUCTaUNIMYeCKuX PElEToK anmasa, rpadura, QyiepeHa, 03HaKOMIICHHE C
IPOIIECCOM  aJICOPOLIMU  PAcCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
POTHBOra3a, MOJIy4YeHHEe, COOMpaHue, paclo3HaBaHWE M W3YyYEHUE CBOMCTB YIJIEKHCIOrO rasa,
NPOBE/ICHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT W CHIIMKAT-MOHBl U U3yUEHHE NMPHU3HAKOB HMX
IPOTEKaHUs, O3HAKOMJICHHE C MPOAYKLUMEH CHUJIMKATHOW IMPOMBIIUIEHHOCTH, pELICHUE
SKCHEPUMEHTAIBHBIX 337a4 110 TeMe «BakHelme HeMeTauibl U UX COSANHEHUS».

Mertasibl ¥ UX COEUHEHUS.

OO0mas xapakTepUCTHKAa XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUU X TMOJIOKEHUS
B llepuonnueckoin cucreme xumuyeckux dsieMeHTOB J[.M. MeHneneeBa M CTPOECHMS aTOMOB.
Crpoenue MeTauioB. MerauMueckas CBSI3b U METAUIMUECKas KpPUCTAUIMYECKas peléTKa.
DNEeKTPOXUMUYECCKUNA Psifl HANpsDKEHUH MeTaioB. (Du3nueckue W XHUMHYECKHE CBOMCTBA
MeTaisioB. OOmme crnocoObl moiay4yeHus MeTasioB. [loHATHE O KOPpO3UM METayuioB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTaib, YyryH, AIOPATIOMUHUN, OpOH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[llenounsle Metayuibl: nosnoxeHue B I[leproguueckoil cucreMe XUMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa, CTpOCHHE MX aTOMOB, HAXOXJAEHHE B Ipupoje. Pu3ndeckne M XUMHUYECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCHIIbI U THIPOKCHUBI HaTpus U Kanus. [IpumeHnenue
IEJIOYHBIX METAJIJIOB U UX COETMHEHUH.

[IlenoyHO3eMeNbHbIE METAJIIIBI MATHUN U KaJbLMii: NosiokeHne B [leproauueckoii cucreme
xumuueckux syeMeHToB J[.M. MeHneneeBa, CTpoeHHME HX aTOMOB, HAaXOXKIEHUE B IPUPOJE.
dusnyeckue M XUMHUYECKHE CBOWCTBA MarHus W Kauplusd. BakHellne COESOUHEHMs KabLMs
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AnmoMuHMI:  nojioxkeHne B llepmoamdeckod  CUCTEME  XMMHYECKHX  DJIEMEHTOB
.. MenneneeBa, CTpOEHUE aTOMa, HAXOXKJAEHHUE B Tpupoie. PU3nyecKkue 1 XUMHUYECKHUE CBOMCTBA
amoMuHus. AM(pOoTepHBIE CBOICTBAa OKCHA U THJIPOKCHAA AITFOMUHUS.

XKeneso: mnonoxenne B Ilepuoguueckoil  cucTeMe€  XMMHMUYECKHX  DJIEMEHTOB
J.11. MenneneeBa, CTpOEHHE aTOMa, HaX0KJIeHUE B ipupoje. Pru3nueckne 1 XMMUUECKHUE CBOMCTBA
xenesa. Okcuapl, rugpokcuasl U conu conu sxkenesa (II) m xenesa (III), ux cocras, cBoiicTBa U
MOJTy4eHHe.

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C o0pa3liaMd METaUIoB M CIUIaBOB, HX
bu3NYeCKUMU  CBOWMCTBaMH, M3yY€HHE  pE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJACHCTBHS OKCHIA KAJIbLUS U HATPUS C
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BO/IOK (BO3MOXKHO WCIIOB30BaHUE BHUACOMATEPUATIOB), MCCIEAOBAHHE CBOWCTB KECTKOW BOIBI,
mpolecca TOpeHUs Kejlne3a B KUciIopole (BO3MOXKHO HCHOJIb30BaHUE BHUAEOMATEpUAsOB),
MPU3HAKOB MPOTEKAHMsI KaYECTBEHHBIX PEAKIMil HAa MOHBI (MarHus, Kajablus, aJlOMUHUS, LIUHKA,
xkenesa (II) u xenesza (III), menu (II), HabmroieHHEe M ONMCaHUE MPOIIECCOB OKPAIIMBAHUS TUIAMEHH
WOHAMH HATPHS, KIS U KaJIbIUs (BO3MOXKHO HCIIOJI30BAHKME BHICOMATCPUAIIOB), HCCICIOBAHME
aM(pOTEepHBIX  CBOWCTB  THIPOKCHIA  AaIOMUHUS W  THAPOKCHAA  IIMHKA,  pEIIeHUe

SKCIICPUMCHTAJIbHBIX 3a/la4 11O TCMC «Baxwueine MeTalIbl U UX COCAUHCHUAY.

XUMHs U OKpY>Karollast cpefa.

BemectBa u marepuanbl B MOBCEHEBHON KM3HM yelloBeKka. be3omnacHoe ucmonb3oBaHue
BEIIECTB M XWUMHYECKMX peaknuii B ObiTy. IlepBas moMomp m0pH XHUMHYECKHX OXOTax |
OTpaBIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKPY)KAIOWIEH cpensl (MpenenbHas JOMyCTHMas KOHIICHTPAIUS
BerecTB (nanee — I1JIK). Ponb xuMun B perieHun 3K0I0rn4eckux npoosiem.

XUMHUECKUI IKCIEPUMEHT: M3yyeHHe 00pa3loB MaTepHajoB (CTEKJIO, CIUIaBbl METAJUIOB,
HOJIMMEPHBIE MAaTEPUAIIbI).

MexnpeaMeTHbIE CBSI3U.

Peanmzanust MeXNpeaMETHBIX CBS3e MpHU MU3yYEeHHH XMMUHU B 9 KJIacce OCYIIECTBIISIETCS
Yyepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W TOHSITHU, SBISFOIINXCS
CHCTEMHBIMH JIJIsl OT/IETBHBIX MPEJMETOB €CTECTBEHHO-HAYYHOTO [IHKJIA.

OO1u1re ecTeCTBEHHO-HAayuUHbIE MOHATHS: Hay4HbIM (hakT, TUIOTe3a, 3aKOH, TEOpHs, aHaJIM3,
CHUHTE3, KiIacCUUKaIMs, MEepUOJUYHOCTh, HAOJIOJEHHE, OSKCIEPUMEHT, MOEIUPOBAHHUE,
U3MEpEeHUEe, MOJIeIb, SIBJIEHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTHSI, MaTepHAaIbL.

@dwusmka: MaTepusi, aTOM, OJJEKTPOH, TIPOTOH, HEHUTPOH, WOH, HYKIWA, W30TOIIbI,
pPaTMOaKTUBHOCTh,  MOJEKYJa, OJJIEKTPHUECKUH  3apsii, TPOBOJHUKH, IIOJYIPOBOIHHUKH,
JMIJIEKTPUKH, (DOTODTIEMEHT, BEmIecTBO, TeNO, O0BEM, arperaTHOEe COCTOSHHE BEIIecTBa, TIas,
pacTBOp, PaCTBOPUMOCTb, KPUCTAJUIMUECKAs PEIIETKA, CIUIAaBbl, (pU3MUYECKHe BETUYMHBI, €AMHUIIBI
U3MEpPEHUs, KOCMHYECKOe IPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: QorocuHTes, AbIxaHue, Ouocdepa, IKOCHCTEMA, MUHEpAIbHBIE YH0OpEeHHUS,
MHUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIHHEIC BEIIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOTIAEMBbIE,

TOILJIMBO, BOJHBIE PECYPCHI.
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MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSATIPOTI'PAMMDbI MNOXUMHUHNHAYPOBHE
OCHOBHOI'OOBHIEI'OOBPA30OBAHUS

JIMMHOCTHBIEPE3YJIBTATDI

.HI/I‘IHOCTHBIepeSyJIbTaTLIOCBOGHHSIHpOFpaMMBIOCHOBHOFOO6H.[€I‘OO6pa3OBaHI/IH[[OCTI/II‘aIOTCSIBXOI[eO6y‘-I€HI/I$IXI/IMI/II/IBeIIHHCTBCy‘-ICGHOfIHBOCHHTaT
CJIHOM JeSITeIIbHOCTH B COOTBETCTBUU C TPaIUIIMOHHBIMH POCCUICKUMHCOIIMOKYJILTY PHBIMHH Ly XOBHO-
HpaBCTBeHHBIMI/H_[eHHOCTSIMI/I,HpI/IHHTbIMI/IBO6IJ_IeCTBeraBI/IJIaMHHHOpMaMI/IHOBeﬂeHI/IHI/ICHOCO6CTByIOTHpOI_[eCCElMCaMOHO3HaHI/I5I,CaMOpa?;BI/ITI/IfII/I
COLIMAIIN3ALINU 00YYarOIIIXCSI.

.HI/I‘IHOCTHBIepeSyJIbTaTLIOTpa)KaIOTI‘ OTOBHOCTBO6y‘-IaIOH_[I/IXCSIpy1(OBOI[CTBOBaTbCHCHCTeMOﬁHO3I/ITI/IBHBIXL[eHHOCTHBIXOpHeHTaHHﬁHpaCHIHpeHHe
OTIBITA JCATEIBHOCTHHA €€ OCHOBE,BTOM YHCJIC BUACTH:

1) maTpHOTHYECKOTOBOCHUTAHMS:

IICHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIbTypHOMY,
HCTOPUYECKOMYHNHAYYHOMYHACIIE N0, TIOHUMAaHUA3HAYCHUSIXUMUYECKOMHAY KU BKU3HUCOBPEMEHHOT O oOuiecTBa, CIIOCOOHOCTH BJIAJETH
JIOCTOBEPHON MH(OPMAIIUEH  ONepe0BhIXI0CTHKCHUSIXUOTKPBITHSIXMUPOBOWHNOTEYECTBEHHOMXUMHU Y, 3aHHTEPECOBAHHOCTUBHAY YHBIX3HAHUAX 00
YCTPOHCTBEMUPANOOIIIECTBA;

2) TpasKIAHCKOTrOBOCIHHTAHMS:

HpeI[CTaB.HeHI/IﬂOCOLII/IaJILHBIXHOpMaXI/IHpaBI/IJIaXMC)KJH/ILIHOCTHI)IXOTHOIHCHI/If/'I B KOJIJICKTHUBCE, KOMMYHHKaTHBHOfI KOMIICTCHTHOCTHU B
00IIECTBCHHOIIOJIC3HOH, y4eOHO-HCCIIeI0BATEIBCKOM, TBOPUECKONMIPYTUXBHUIAX ICATSIHHOCTH,TOTOBHOCTUKPA3HOO0Pa3HOWCOBMECTHOMACSITEIILHOC
TUTIPUBBITIOIHEHUNYYeOHBIX, [I03HABATEIbHBIX32a4, BRINMOTHEHUUX UMHYECKUXIKCIIEPUMEHTOB, CO3JIJaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHS K
B3aI/IMOHOHI/IMaHI/IIOI/IB3aI/IMOHOMOHII/IBHpOHCCCCBTOfIy‘Ie6HOI71I[€5IT€J'IBHOCTI/I,FOTOBHOCTI/IOHeHI/IBaTI)CBOéHOBCI[GHI/IGI/IHOCTYHKHCBOHXTOBapHmeﬁCHO3
UIIUUHPABCTBEHHBIXUIIPABOBBIXHOPMCYUYETOMOCO3HAHUSIIOCIIEICTBUHIIOCTYITKOB;

3) HEeHHOCTHHAYYHOTONMO3HAHMS:

MHUPOBO33pEHUYECKUE pEICTaBICHHUS 0 BEIIIECTBE u XUMHYECKON
PEaKI1H1,COO0TBETCTBYIOIIMECOBPEMEHHOMYYPOBHIOPA3BUTHSIHAY KUMCOCTABIISIFOLMEOCHOBY JUIsI IOHMMAHHsI CYLIHOCTH HAy4YHOW KAapTHUHBI MHpA,
MPEeICTaBICHUS
06OCHOBHI)IX33KOHOMepHOCT$IXpaSBI/ITI/ISIHpI/IpOI[I)I,BSaHMOCBfISfIXLICJ'IOBeKaCHpHpO}IHOﬁCpeI[Oﬁ,OpOJ'H/IXI/IMI/II/IBHOSHaHI/II/ISTI/IX?)aKOHOMCpHOCTeﬁ;

MO3HABATENIbHbBIE MOTHBBI, HaIpaBlIEHHBIC Ha MOJTy4YeHue HOBBIX 3HAHUU
MOXHUMUU,HEO0O0XOANMBIEAII00bICHEHUIHAOII01aeMBIXIPOLIECCOBUSBIIEHNH, 103HABATENbHOM, MH(POPMALIMOHHOMNYUTATENLCKONKYIBTYPbI,BTOMYHC
JICHaBBIKOBCAMOCTOSATEIHHOUPAOOTHICYYeOHBIMUTEKCTAMU,CIIPABOYHOMITUTEPATY PO, JOCTY MTHBIMUTEXHUYECKUMUCPEICTBAMUMH(POPMAITMOHHBIXTEX
HOJIOTHI;

MHTEPECKOOYUECHUIOUTIO3HAHHIO,TF0003HATEIbHOCTh, TOTOBHOCTHHCIIOCOOHOCTEKCAMOOOPa30BaHUIO, TPOSKTHOMHHCCIIET0OBATEIbCKOUIEATENBHOCT
U, K 0CO3HaHHOMY BbIOOpY HANpaBICHHOCTH U YPOBHS 00y4€HHUs BAIbHENUIIEM;

4) ¢GopMUPOBAHUAKYJIbTYPHI3IOPOBbSI:

OCOSHaHI/IeHeHHOCTI/I)KI/ISHI/I,OTBeTCTBeHHOFOOTHOHIeHHfIKCBO@MY?)}IOpOBBIO,YCTaHOBKHHaBHOpOBBIfIO6paS}KHSHI/I,OCOSHaHI/IeHOCJ'Ie)ICTBI/II\/’II/IHerI/ISI
THE BpPEIHBIX [IPUBBIYEK (ynorpebGiuieHus aJIKoroJi, HapKOTHUKOB,
KypeHUs),He00X0IMMOCTHCOOITIOACHUSATIPABUII0€30MTaCHOCTUITPHOOPAIIIEHUMCXUMUYECKUMHE BEIIECTBAMHU B OBITYH PEATbHOVKU3HY;

5) TpyA0BOroBOCHHUTAHMS:
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MHTEpPEC K MIPaKTUYECKOMY U3YYCHUIO npodeccuit U Tpyaa Pa3IM4HOTO
PoJa,yBaKEHUEKTPYAYHPE3yIbTaTaAMTPYA0BOU I TENLHOCTH, BTOMYHN CIIEHA0CHOBETPUMEHCHHUSITIPEIMETHBIX3HAHU HITOXMMUH,0CO3HAHHBIBBIOOPUH
JUBHUyaJIbHON TPAeKTOPUHU MPOJOJIKEHUs 00pa30BaHUs C yYETOM JIMYHOCTHBIXMHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX MHTEPECOB U
NoTpeOHOCTEH, yCTIenTHOM NMPO(heCcCHOHANBHON AEATEIBHOCTH M Pa3BUTHS HEOOXOAUMBIX YMEHHUN,TOTOBHOCTHAAANITUPOBATHCABIPO(ECCHOHATTLHON
cpene;

6) 3K0JOrH4ecKOroBOCIUTAHUS:

9KOJIOTHYECKULIEIECO00Pa3HOEOTHOIIEHUEKIIPUPOIEKAKUCTOUHUKY)KU3HU Ha 3emjie, OCHOBE €€ CyILIECTBOBAHMs, IOHMMAHHE LEHHOCTH
310pOBOTO
1n06€e3011aCHOr000pa3aXKM3HU,0TBETCTBEHHOCOTHOLIEHNEKCOOCTBEHHOMY (PU3HUECKOMYHIICUXUYECKOMY3/10pPOBbI0,0CO3HAHNELIECHHOCTHCOOIIOICHUAI
paBui1 0€301acHOrO MOBEACHUS ITPU pabOTE C BELLIECTBAMH, a TAKKE B CUTYaLUsX,yTPOKAIOLIUX3A0POBbIO HKU3HUITIOIEH;

CHOCOOHOCTH IPUMEHSTh 3HaHUS, OJy4YaeMble PU U3yUYEeHUH XUMMH, JUIIPELICHNs 3a/1a4, CBA3aHHBIX C OKpPY>KaloLleld NPUPOIHON cpeslon, [uis
MOBBIIIICHUSYPOBHIKOJIOTHIECKOUKYIIBTYPbI,0CO3HAHUATIO0AIbHOTOXaPAKTEPAIKOJIOTHUECKUX TIPOOJIeM M TyTel WX pemeHHs IMOCPEICTBOM
METOJI0B XUMHUU,IKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PyKOBOJACTBOBATHCS UM B I103HABATEIbHON,KOMMYHHUKAaTUBHON NCOLIMAIbHON IIPAKTHKE.

METANPEIJMETHBIEPE3YJIbTATbBI

BcocraBemerarpeIMeTHBIXPE3YIbTaTOBBBIIEIAI0T3HAUMMbIEUIA()OPMUPOBAaHUSIMUPOBO33PEHHUSI00IICHAY UHBICTIOHATU A (3aKOH, TEOPHSL, TPUHLIUII,

TUIIOTE3A, ¢axr, cucreMa, porecc, JKCIIEPUMEHT u Jpyroe.), KOTOPBIEUCITONB3YIOTCABECTECTBEHHO -
HaYYHBIXYy4eOHBIXITPEIMETaXUIT03BOJITIOTHAOCHOBE3HAHUHI3ITUXIIPEIMETOB()OPMUPOBATHIIPEICTABICHUEOLETIOCTHOMHAYYHON KapTHHE MHUpa, |
YHUBEpPCaJIbHbIE yueOHble JEeNCTBUS

(mo3HaBaTeIbHbIC,KOMMYHUKATUBHBIC, PETYIIITUBHBIE ), KOTOPhIEOOECTIEYNBAIOT(H OPMUPOBAHUETOTOBHOCTUKCAMOCTOSTEIbHOMY TUTAHUPOBAHUIONOCY
HIECTBIEHUIOYYeOHONU 1A TENHHOCTH.

[To3HaBaTenbHBIC YHUBEPCAIbHBIC YUeOHBIE AeCTBUsAba30BhICIOrHYeCKHUEICHCTBUS:

YMEHHUSIUCTIOIb30BAThIPUEMBLIOT MYECKOTOMBIIIUICHUATIPUOCBOCHUU3HAHUIN:  PAaCKpBIBaTh CMBICT XHUMHUYECKUX TMOHATHH (BBIICISATH UX
XapaKTEepPHBICTIPU3HAKY, YCTAHABIMBATH B3aUMOCBS3h C JPYTMMH TOHSTHSIMH), UCIOIB30BATHIIOHATHS JJii OOBSICHEHUS OTACIBbHBIX (DAaKTOB U
SBIICHUH, BBIOMPATh OCHOBAaHUS HMKPUTEPHUH IS KIACCU(PUKAIUKA XUMUYECKUX BEIIECTB HMXMMHUYECKUX PEaKIIHil,yCTaHABIUBATHIIPUIUHHO-
CJIEICTBEHHBIECBSI3UMEK 1yOObEKTAMUN3YYEHUS,CTPOUTD JIOTUYECKHE paccyXaeHus (MHAYKTUBHEIE, JIETyKTUBHBIE, o
AHAJIOTHH ), AeTIAThBBIBOILIM3AKITIOYCHHS,

YMEHUETIPUMEHSATHBITPOIIECCETTIO3HAHUATIOHATHA(TTPEIMETHPICUMETAIIPEIMETHBIE), CHMBOJUYECKHE (3HAKOBBIE) MOJCIH, HCIIOIb3yeMbIE
XUMUH,IIPE0oOPa30BBIBATH HIUPOKO MIPUMEHSIEMbIE B XUMHH MOJEIbHBIE MPEICTaBICHUS -
XUMUYECKUI3HAK(CUMBOJIJIEMEHTA), XUMHUUECKasi(hOPMYJTanypaBHEHUEXUMUYECKON peaKIui — TPH PEIIeHHH y4eOHO-TI03HABATEIbHBIX 3a/1ad, C
Y4ETOMAITUX MOJENBHBIX MPECTaBICHUN BBISABIATH U XapaKTePU30BaTh CYIIECTBEHHBICTIPU3HAKN N3Y4YaeMbIX OOBEKTOB — XUMHUYECKHIX BEIICCTB
XUMUYECKHUX PEAKIIUN,BBISIBISATHOOITNE3aKOHOMEPHOCTH, IPUUNHHO-CJIEICTBEHHBIECBA3HUIIPOTHBOPEUNSIBU3YYAEMBIXITPOIIECCAXU SIBICHHSIX.

baszoBbliencciienoBare/ibCKueeCTBHSA:

YMEHHUEHUCIIOIb30BaThIIOCTABIIEHHBIEBONTPOCHIBKAY€CTBEMHCTPYMEHTAIIO3HAH U, aTAK)KEBKAUECTBEOCHOBBIIISI(DOPMUPOBAHUATHUIIOTE3BITOIIPOBED
KENPaBUWIBHOCTHU BBICKA3bIBAEMBIXCYKICHUI;

PUOOPETEHUEOBITANOIUIAHUPOBAHHIO,OPTaHU3ALIMUUTIPOBEICHUIOYYEHUYECKUXIKCIIEPUMEHTOB, YMEHUEHAOII0AaTh3aX 0 JOMITPOLIECCa,CAMOCTO
SITETLHO TPOTHO3HPOBATh €ro pe3yibTaT, (OPMYyJIUpPOBAaTh OOOOIIEHUS WBBIBOABI MO pE3yJbTaTaM MPOBEAEHHOTO OIbITa, HCCIICIOBAHUS,

o~

=
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COCTaBJIATh OTYETO MPOAETaHHOpadoTe.

Padoracundopmanueii:

YMEHHUEBBIOUPATh,aHATU3UPOBATEUUHTEPIPETUPOBATEMH(POPMALIMIOPA3INYHBIX BHJIOB M (OPM INPEACTABICHUSA, INOIYYaeMyl U3 pa3HbIX
MCTOYHUKOB(HAY4YHO-

HOIYJIAPHAIUTEPATY PAXUMHUYECKOTOCO AP KaH U, CIPAaBOYHbBIETIOCO0 M, pecypeblIHTepHETa), KpUTUYECKMOLICHUBAThIIPOTUBOPEUNBYFOMHEJOCTOBE
pHYIOUH(pOpMAIIHIO;

YMCHHE IIPUMEHSITD pa3In4YHbIC METO/IBI U 3a1poChl pu IIOMCKE U
0TO0penH()OPMAITTIHCOOTBETCTBYIOIINX IAHHBIX,HEOOXOIUMBIX IIIBBIOTHEHUAYYEOHBIX M TIO3HABATENIBHBIX 3aJad  ONpPEJeNEHHOrO THIa,
npruoOpereHue OIbITa BOOJIACTUUCIIONb30BaHUSMH(POPMALIMOHHO-KOMMYHHUKAaTUBHBIXTEXHOJIOT U, 0BJIa/ICHHE KyJIbTYpOUr AKTUBHOTO
UCTIOJIB30BaHUSI  PA3JIMYHBIX  TOMCKOBBIX  CHCTEM,CaMOCTOSATENBHO  BBIOMPAaTh  ONTUMANbHYIO (OpMy TIpeAcTaBiIeHUs  HHGOpMAIHU
UWLTIOCTPUPOBAThpEllIaeMble3a/1a4MHECII0OKHBIMACXEMaMU, InarpaMMaMu, IpYTUMH (popMaMHUTpad MKK HUXKOMOMHALUSMU;

YMEHHUEHUCII0JIb30BaThbHaHAIM3POBATEBIIPOLIECCEYYEOHONMMCCIIE0BATENBCKON JeSTEIbHOCTH nH(pOpMaLIHIO 0 BIIUSTHUU
IIPOMBIIIIIEHHOCTH,CEILCKOT0X0351iICTBAUTPAHCIIOPTAHACOCTOS HUEOKPY KA UITPUPOJHONCPEIBI.

KomMmyHUKaTHBHBICYHUBEpCATLHBICYYeOHBICICHCTBHS:

YMEHU331aBaTbBOIPOCHI(BX0/1eANaI0ran (M1 ) IMCKYCCHUH )IIOCYLIIECTBY 00CY K 1aeMONTEMbI, (D OpMYyIHPOBATHCBOUIIPEIOKEHUSIOTHOCUTEILHO
BBINOJIHEHUANPEI0KEHHON3a1auH;

YMEHUSANPEACTABIATHIIONYYEHHBIEPE3YIbTaThIIIO3HABATEIbHON1EATEIbHOCTUBY CTHBIXMITUCbMEHHBIXTEKCTAX ; 1€aThbIIPE3EHTALUIOPE3YIHTaTOB
BBITOJIHEHHS] XUMUYECKOT'0 IKCIIEPUMEHTA (J1a00paTOpHOro OMbITa,Ja00paTOPHOIPaOOTHIIONCCIIE0BAHUIOCBONCTBBEIECTB,y4€OHOTOIIPOCKTA);

YMEHHSy4eOHOr0COTPY IHUYECTBACOCBEPCTHUKAMUBCOBMECTHOMIO3HABATENbHONMHCCIIE10BATENbCKONW 1A TEIbHOCTUIPHUPEILIEHUMBO3HUKAIOIINX
po0JIeMHA0CHOBEYYETAO0 I XMHTEPECOBUCOTIACOBAHUSTIO3UIUH (obcyxnenus, oOMeH MHEHUSMU, «MO3rOBBIE LITYPMBD»,
KOOPJMHAIMSICOBMECTHBIX A CTBU,0NPEIeIeHUEKPUTEPUEBIIOOIIEHKEKAUECTBABBIIIOJIHEHHOM pabOThIUIPYTHE).

PeryasitTuBHbIeyHHBepCaJIbHbICy4YeOHbICICHCTBHSA:

YMEHHECAMOCTOATEIbHOOIPEACNATLETUACSITETbHOCTH, IUIAHUPOBATh,0CYIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH

CBOIOZICSTENBHOCTD, BBIOMpPATH Haunbosee 3 deKTUBHBIE CIOCOOBI peleHus yueOHBIX
UTI03HABATEIIbHBIX33/1a4,CaMOCTOSTEIIFHOCOCTABIIATHMIINKOPPEKTHPOBATHITPEIOKEHHBIHAITOPUTMACHCTBUHITIPUBBITTOTHEHUN 33 JAHUHACY YETOMIIONY
YeHUS HOBBIX 3HaHUH 00 U3y4aeMbIX 00BeKTax — BEIIeCTBaX u

PeaKIHUsX,0leHUBATECOOTBETCTBUETIONYYEHHOTOPE3yIIbTaTa3asIBIICHHONIICITN, YMEHUEH CITOTb30BaThHAaHATH3UPOBATEKOHTEKCTHI, IPE TAracMBICBY CJT
OBHUM3aIaHUI.
NPEIMETHBIEPE3YJIbTATHI
BcocTraBenpeaMeTHBIXpe3yIbTaTOBIIOOCBOCHUIO00S3aTEIbHOTOCOIEPKaHus,yCTaHOBICHHOTOJaHHO N (heiepanbHOHPaboYeUIIporpaMMO, BB
I0T:0CBOCHHBICO0YJAIONTUMHUCTHAYYHBIC3HAHUS, YMEHHUSICITOCOOBI IS CTBUH, CTICIIU(PHUCCKHE TIPS AME THOH001aC TH« X MU , BUJTBI IS TETHHOCTH
MOTIOTYYeHHFOHOBOTO3HAHMSL, ETOMHTEPIIPETAIIH, IPEOOPA30BAHHIOUTIPUMEHEHUIOBPA3TUYHBIXYY€OHBIX U HOBBIXCUTYAIUSX.
K xonIty o6yuenus B 8 kimacce y oOyuaromierocst 0yry copMHUpOBaHBI CJIETYIONTNE TPEAMETHBIC PE3YIbTaThI 110 XUMHH:

PaCKpbBIBAaTG CMBICTI OCHOBHBIX XHMMHYCCKUX MMOHSTHM: aToM, MOJICKYJIAa, XUMHAYCSCKHI OJIEMCHT, IMPOCTOC BCHICCTBO, CIIOXHOEC BEIICCTBO,

CMECH (OI[HOpO,Z[HaH n HGO,Z[HOpO,I[HaSI), BAJICHTHOCTb, OTHOCHUTCJIbHAA aTOMHAas W MOJICKYJIApHasa Macca, KOJIUMYCCTBO BCHICCTBA, MOJIb, MOJISIpHAasA
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Mmacca, MaccoBasi J0Jsl XUMHUYECKOr0 3JIEMEHTa B COCIUHEHHUHU, MOJISIPHBIA 00BEM, OKCUI, KUCI0Ta, OCHOBAHUE, COJb, JIEKTPOOTPULATEIBHOCTD,
CTETIeHb OKHCIICHHS, XUMUYECKast pEaKIys, KIacCU(PHUKAIM PEaKIHii: peaKii COeTMHEHNS, PEAKIIUN Pa3JIOKECHUS, PEaKIIUU 3aMEIIECHUs, PEaKIH
o0MEHa, 3K30- U PHAOTEPMUYECKUE PEAKIHH, TEIUIOBOH 3(deKT peakuuu, sSApO aroMa, SICKTPOHHBIN CIIOW aToMa, aTOMHas OpOHTalb, PaJiycC
aToMa, XUMHUYECKas CBA3b, MOJSIPHAS M HENOJApHAs KOBAJICHTHAs CBSA3b, MOHHAS CBA3b, MOH, KATUOH, aHUOH, PAacTBOp, MaccoBas J0JI1 BELIECTBA
(MpoLeHTHAs: KOHLIEHTPALMs) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX IIOHATUN U IIPUMEHATD 3TH MOHATHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJIEHUS (POPMYJI BELIIECTB U YPABHEHUN XUMHUECKUX PEAKLIUH;

OIpeNIeNIATh BAJIEHTHOCTh aTOMOB 3J€MEHTOB B OMHAPHBIX COEJUHEHUSX, CTENEHb OKUCIIEHHUS 3JEMEHTOB B OMHAPHBIX COEAMHEHUSX,
NPUHAIISKHOCT BEIIECTB K OMPENCNEHHOMY KJacCy COCOMHEHWH 1Mo ¢GopMmyiaMm, BHJI XWMHYECKOW CBS3W (KOBAJICHTHAass W HMOHHAs) B
HEOPraHWYECKUX COCIMHECHUSIX;

packpbiBaTh cMmbici Ilepuonnueckoro 3akona J[.M. MenneneeBa: NeMOHCTpUPOBAaTh IOHMMAHHME IEPUOJHYECKONW 3aBUCUMOCTH CBOWCTB
XMMHUYECKHX 3JIEMEHTOB OT HX IOJokeHus B Ilepuogudeckoil cucTeme, 3aKOHOB COXpPAaHEHHMS MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO Y4YEeHHMs, 3aKOHa ABOTaJjpo, OMUCHIBATh U XapaKTepHu30BaTh TabauuHyto ¢opmy Ileproguueckoi cUCTEMBI XMMHUYECKUX
9JIEMEHTOB: PAa3M4aTh MOHATHS «riaBHas mnoarpynna (A-rpymnma)» u «mobOouHas noarpynna (b-rpymma)», Manble W OoJblliue MEPHOJBI,
COOTHOCUTH 0003HauY€HHUs, KOTOphle umeroTcsi B Tabnuue «llepuoanueckas cucrema xumuueckux snemeHToB [I.M1. MenneneeBa» ¢ YUCIOBBIMU
XapaKTEepUCTUKAMHU CTPOCHMSI aTOMOB XUMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, oOllee YHMCIO 3JIEKTPOHOB U PACHpPENeNIeHHE HX IO
3JIEKTPOHHBIM CJIOSIM);

KJ1acCu(UIUPOBaTh XUMHUUECKUE HJIEMEHTHI, HEOPraHMYECKHe BEIECTBa, XUMHUECKUE PeaKUMu (M0 YUCIy M COCTaBy YYAaCTBYIOIIUX B
pEaKIMU BEIIECTB, M0 TEIIOBOMY 3D (DeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBAa BEIIECTB pA3JIMYHBIX KIJIACCOB, IMOATBEPXKJas OMHCAHUE INpUMEpaMH
MOJIEKYJIAPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

IIPOTHO3UPOBATh CBOKCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHNSI XUMHUYECKUX ITPEBPAIICHUN B
Pa3JINYHBIX YCIOBHSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0 M MOJIIPDHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIIO XMMHMYECKOrO 3JIeMEHTa 1O (opmyiie

COEIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUH;
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MPUMEHSTh OCHOBHBIE OIEpallMi MBICIUTEIbHON JAEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IlIeHHe, CHUCTeMaTHU3aluIo,
KJIACCH(PUKAIIMIO, BBISIBICHUE MTPUYNHHO-CIICICTBEHHBIX CBSI3€H — IIJISl M3YUYCHHSI CBOMCTB BEIIECTB M XUMHUYECKHUX PEaKIUN, €CTECTBEHHO-HAYYHBIC
METO/bI O3HAHMS — HAOII0ICHHE, U3MEPEHHE, MOJICTUPOBAHHE, SKCIIEPUMEHT (PEaIbHbBII U MBICTICHHBIN);

CJIeZIOBATh MpaBUIIaM MOJIb30BAHUS XUMUYECKON TIOCY 101 1 1a00paTOpHBIM 000pyI0BaHHEM, a TAK)KE IPaBUIIaM OOpaIeHHs ¢ BELIECTBAMHU
B COOTBETCTBHM C MHCTPYKIMSIMH IO BBIMOJHEHHUIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEILECTB
(BoOposia M KHUCIOpO/ia), MPUTOTOBICHUIO PACTBOPOB C OMNpeeIEHHON MacCOBOM J0Jeil pacTBOPEHHOIO BEIIECTBA, INIAHUPOBATH M IMPOBOAUTH
XUMHYECKHE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEJI0YEH M KUCIOT C MOMOIIBI0 HHIUKATOPOB (JaKkMyc, (peHondTanent, METUIOpaHXK U
JIpyTHe).

K xonmy o0y4enus B 9 kinacce y o0yqaromerocs Oyny chopMupoBaHbI CIEAYIOIINE PEAMETHBIE Pe3yJIbTaThI 10 XUMHH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHUH: XMMHYECKUH DJIEMEHT, aTOM, MOJIEKYJa, NOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJIO’)KHOE€ BEIECTBO, BaJICHTHOCTb, JIEKTPOOTPHUIATEIBHOCTh, CTENICHh OKHCICHHS, XUMHUYECKasl PEaKIUs, XMMHUYECKasi CBS3b, TEIUIOBOW 3(ddext
peaKkuu, MOJlb, MOJISIPHBIM OO0BEM, PacTBOP, SJCKTPOIHUTHI, HEIIEKTPOIUTHI, SJICKTPOIUTUYECKAs IUCCOLMALINSA, pPEaKlMd HOHHOTO OOMeEHa,
KaTajan3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIe U HEOOpaTUMBbIE PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC pPEAKIIMH, OKHUCIUTENb,
BOCCTaHOBHUTENb, OKWCJICHHE W BOCCTAHOBJICHHE, AJIOTPOMHs, aM(OTEpPHOCTh, XUMHUYECKas CBI3b (KOBAJICHTHAas, WOHHAsA, MeETallJIn4ecKas),
KpHUCTAJUIMYECKass pEemeETKa, KOPPO3HMsS METAIOB, CIUIABbl, CKOPOCTh XUMHYECKOW pEAKIHH, MPENeiabHO aomnyctumas koHueHTtpamusa [IIK
BEILIECTBA;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSTh 3TH MOHATHUS IPU ONMCAHUY BEIIECTB U UX MPEBPALCHUI;

MCIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JJIsi COCTaBJICHHs (JOPMYT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUH;

ONPEACIISITH BAJIEHTHOCTh U CTEIEHb OKUCIIEHUSI XUMUYECKUX JJIEMEHTOB B COEMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K
onpeAenéHHOMY KIAcCy COEIMHEHUW Mo QopMmyiaMm, BUA XUMHUYECKOW CBS3U (KOBAJIGHTHAs, MOHHAs, METAIJIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsi/l MOHA 110 XUMUYECKOU (opMyJlie, XapaKTep Cpellbl B BOJHBIX paCTBOPaX HEOPTAaHHMUECKUX COCIUHEHUH, TUI KPUCTAILTUYECK O
PELIETKN KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbicn [lepuogmyeckoro 3akona J[.M. MenneneeBa M JAEMOHCTPUPOBATh €r0 NOHMMAHHE: ONMCHIBATH M XAPAKTEPU30BATh
tabnnunyo (opmy Ilepumonuyeckoil cHUCTEMbl XMMHYECKHX 3JIEMEHTOB: Pa3jinyaTh MOHATHS «TJaBHAs MoArpymnmna (A-rpynma)» U «mnobodHas

noarpynna (b-rpymnma)y, maneie ¥ OOJbIINE TMEPUObI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B MEPUOIUYSCKON TAONHUIE, C YUCIOBBIMH
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XapaKTEPUCTUKAMHU CTPOCHMS AaTOMOB XHMMHYECKHX JJIEMEHTOB (COCTaB W 3apsi sapa, oOIee YHCIO SJIEKTPOHOB M PACHPEACICHHE WX II0
3JICKTPOHHBIM CJIOSIM), 00BICHATE O6H_II/IG 3aKOHOMCPHOCTU B U3MCHCHUU CBOMCTB D3JICMEHTOB U HUX COCIII/IHGHI/Iﬁ B Ipcaciax MaJblX IICPUOJOB U
TJIaBHBIX TOATPYHIT C y‘-IéTOM CTPOCHUSA UX aTOMOB;,

KJ'IaCCI/I(I)I/II_[I/IPOBaTb XUMHUYCCKUC DJICMCHTBI, HCOPraHMYCCKUC BCIICCTBA, XUMHUYCCKUC PCAKIIMU (HO YUCIy M COCTAaBy YYACTBYIOIIHUX B
pEaKIUK BEIIECTB, 110 TEIIOBOMY 3((}EeKTy, 10 N3MEHEHHUIO CTETIEHEeH OKMCICHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMHMCHIBATh) OOIIME U CHeUU(PHYSCKHE XMMUYECKHE CBOMCTBA NMPOCTHIX U CIOKHBIX BEIIECTB, IMOATBEPXKIas ONHCAHHE
pUMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

COCTaBJIATh YPAaBHEHMS DJICKTPOJIMTHUECKON TUCCOLMAIMU KHUCJIOT, MIENOYeil M CoJieil, MOJHBIE M COKpalIEHHBIC YPaBHEHUS pPEaKIMi
HOHHOT'O O6M€Ha, YpPaBHCHUA peaKHHﬁ, MMOATBCPKAAIOIMIUX CYIICCTBOBAHUC TeHETHUYESCKOM CBI3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB,

PacKpBIBaTh CYITHOCTh OKHCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINI MOCPEICTBOM COCTABICHUS JIEKTPOHHOTO OaaHca STHX peaKiuii;

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA, BO3SMOKHOCTHU IMPOTCKAHNA XUMHYCCKUX HpeBpaHICHI/Iﬁ B PA3JIMYHBIX
YCIIOBUSIX;

BBIUUCIIATE OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJII0O XMMHMYECKOTO 3JIeMEeHTa Mo Qopmyie
COEJIMHEHUS], MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUUYECKON pPeaKLny;

COOIIIOIaTh TPaBHJiIa MOJIb30BAHUS XUMUYIECKOH MOCYI0H 1 1ab0paTOPHEIM 000PYAOBaHNEM, a TAaKXKe MTPaBUiIa OOPAIIEHHs ¢ BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKOHUAMHU 110 BBIITOJIHCHHIO na6opaTopHHx XUMHWYECCKUX OIIBITOB IO MOJYYCHHUIO U C06I/IpaHI/IIO Fa3006p33HI>IX BCIIIECTB
(aMMHaKa U yTIeKUCIIoro rasa);

MPOBOJIUTHh PEAKLIUH, MOJTBEP)KJIAIOIINE KAaueCTBEHHBIM COCTAaB PA3IMYHBIX BELIECTB: PACMO3HABATh ONBITHBIM MYTEM XJIOPUAOPOMHI-,
uoaua-, KapOoHar-, gocdar-, CUIMKaT-, Cylab(ar-, THIPOKCHI-MOHBI, KATHOHbI aMMOHHS M MOHBI M3yYEHHBIX METAJIJIOB, MPHCYTCTBYIOIIUE B
BOJIHBIX PACTBOPaX HEOPTaHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIE ONE€PAlMU MBICIUTEIBHON JIEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHUE, 0000IIEeHEe, CUCTEMAaTU3aIUIO, BbISIBICHUE
MMPUYIUHHO-CIICACTBCHHBIX CBSI3EH — IAJId U3YUCHUA CBOMWCTB BEHICCTB W XHMMHUYCCKHUX peaKHHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOAbLI ITO3HAHUA —

Ha0JII0/IeHue, U3MEepEeHNe, MOJIEIMPOBAHNE, IKCIIEPUMEHT (pealbHbI U MBICTICHHBIN).
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B denepanbHbIX U perMOHATIBHBIX MPOIEAYPaX OICHKH KadyecTBa 00pa30BaHUs HCIOIb3yeTCs mepedeHs (KoaudukaTop) pacupeaeaeHHbIX 1Mo
KJIaccaM TIPOBEPSIEMBIX TpeOOBaHMIA K pe3yJibTaTaM OCBOSHUS OCHOBHOH 00pa3oBaTEeNIbHON MPOrpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHHS M
3JIEMEHTOB COJICP)KAHUS 10 XUMHUH.

Tabauma 23

[TpoBepsieMbie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTensHOM MporpaMmsl (8 Kirace)

Kon [IpoBepsieMbie TpeIMETHBIE PE3yIbTAThl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO 00MIeT0 00pa3oBaHus
pe3yJbTara
1 ITo Teme: "IlepBoHayaabHbIC XUMUUECKHE MTOHATHUSA"
1.1 pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHATHUH: aTOM, MOJIEKYJa,

XMMHYECKHH 3JIEMEHT, MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMEChH
(omHOpONHAS M HEOJIHOPOJHAsI), BAJICHTHOCTh, OTHOCUTENIbHAsL aTOMHas U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHAas Macca,
MaccoBasi J0JIsl XUMHUYECKOTO 3JIEMEHTa B COSIMHEHUH, MOJIAPHBII 00beM,
XUMHUYECKasl peakuus, KiIacCU(PUKaIUs pPEaKUHil: peakluuu COECTUHEHHUS,
pPEaKIMU PA3IOKEHUs, PeaKIMH 3aMeIleHUs, peakluu oOMeHa, 3K30- U
SHAOTEPMUYECKUE PpEaKLMUU, TEIIoBOW HPGeKT peakiuu, pacTBop,
MaccoBas JI0JIs BellecTBa (IPOLIEHTHAs! KOHIIEHTPAallKs) B pacTBOpe

1.2 HWIUTIOCTPUPOBATL  B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUH U
IMPUMCHATH OTU MMOHATHS ITPU OIMMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3 WCIIONTh30BaTh XMMHYECKYK) CHMBOJIUKY JUISI COCTaBJICHHUS (hOpMyIT
BEIIECTB U yPaBHEHUN XUMHUYECKUX peaKIui

1.4 pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHMsSI MAacChl BEIECTB, MOCTOSHCTBA
cocTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOTaipo

15 OTIPENIETIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHHSIX

18



1.6

KIacCH(PUIMPOBATh XUMHYECKHE peaknuu (M0 4YHCIy U COCTaBy
YUYaCTBYIOLIMX B PEaKIMH BEUIECTB, 10 TEIJIOBOMY dPQEKTy)

1.7 BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB

1.8 BBIUMCIISITH MAacCCOBYIO [IOJIF0 XMMHMYECKOTO »3JeMeHTa 1o ¢dopMmylie
COEIMHEHUS,

1.9 BBIUNCIISITH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

1.10 IPUMEHSTh €CTECTBEHHO-HAayUHbIE METOJAbl IO3HAHUS - HaOJIOJEHUE,
U3MepeHne, MOICTUPOBAaHNE, SKCTIEPUMEHT (PEalIbHbII U MBICIICHHBI )

2 [To Teme: "Baxxueiiine npeacTaBUTEIM HEOPTaHUUYECKUX BEIIECTB"

2.1 pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX MOHSTHUNA: OKCHI, KHUCIOTa,
OCHOBaHUe, COJlb

2.2 OTpENeNIsATh TMPUHAJICKHOCTh BEIIECTB K OMPENEICHHOMY  KJaccy
coeMHeHu 1o Gpopmynam

2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEIIECTBA

2.4 XapaKTepu30BaTh (OMHUCHIBATh) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIAcCOB, MOATBEPXkKAAsl OMMCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX
YPAaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUN

2.5 MIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH NIPOTEKAaHUS XMMHMUYECKHUX IIPEBpAIlCHUN B
pa3IMYHbIX YCIOBUIX

2.6 CIeIOBaTh ~ TNpaBWJIaM  TIOJb30BAaHUS  XUMHUYECKOW  TOCYJIOH W

nabopaTopHbIM 000pyZOBaHHWEM, a TakKe TMpaBuiaM oOOpaimleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKIMSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB [0 TIONYYEHUIO U COOUPAHHUIO
razoo0pa3HbpIX BeEIIECTB (BOAOpOJa M KHCJIOPOJa), IPHUTOTOBICHHUIO
pPacTBOpPOB C OINPEIEIICHHOM MacCOBOW JOJE€ pacTBOPEHHOTO BEIECTBA,
IUIAHUPOBaTh M MPOBOAMTH  XUMHUYECKHE  SKCHEPUMEHTH IO
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pAcIO3HABAHUIO PACTBOPOB IIETOYCH M KUCIOT C IIOMOLIBIO HHANKATOPOB
(maxmyc, Gpenondranent, METHIOPAHX U IPYTHE)

2.7

IIPOBOJIUTH PACUEThI 110 YPAaBHEHHUIO XUMUYECKOU peaKkIuu

ITo Teme: '"llepmomumueckuit 3akoH U Ilepuoguueckass cucrema
xumuyeckux anemeHtoB  J.UW. MengeneeBa. CTpoeHHe aTOMOB.
Xumuueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEaKIun"

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKMX IIOHATHH: SApO aroMma,
DIIEKTPOHHBIA  CIIOM aroma, aToMHas OpOWTanb, paaAWyC aroma,
XMMHYECKasl CBsA3b, INOJSAPHAs W HENOJIIpHAas KOBAJCHTHAs CBs3b,
SJICKTPOOTPULATCIIbHOCTh, MOHHAA CBA3b, MOH, KaTHMOH, aHWOH, CTCIICHbL
OKHCJICHHUS

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHEC DJICMCHTBI

3.3

ONUCHIBATh M XapakTepu3oBaTh TabmuuHylo Qopmy Ilepuoanueckoii
CHUCTEMBl XHMHUYECKHX OJJIEMEHTOB: pa3inuyaTh TOHATHA "TJIaBHas
noarpymnna (A-rpynmna)" u "no6ounas noarpynna (b-rpynma)", "mansie" u
"OGompiire" nepruobl

3.4

packpeiBaTh cMbich  [lepuogmueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAaHUE TEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJIOXKCHHUS B Hepnonnqecxoﬁ CHUCTEMCEC

3.5

COOTHOCHUTH 0003HAYEHUS, KOTOPBIC HMetOTCs B Tabmwuie "l[leproanyeckas
cucTteMa xuMmpueckux »siaeMmeHToB JI.M. MengeneeBa" ¢ 4YHCIOBBIMU
XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsn  sjpa, oOlee YHCIO DJJIEKTPOHOB U pacmpeleieHHe HuX II0
3JIEKTPOHHBIM CJIOSIM)

3.6

ONpeaACIIATh CTCIICHb OKUCIICHUSA 3JICMCHTOB B 6I/IHapHI)IX COCIUHECHUAX

3.7

OnpeACIIsAITb BUN XUMHUYECKONM CBS3U (KOBaJ'IeHTHa}I n I/IOHHEUI) B
HCOPTaHUYCCKUX COCIUHCHUAX
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[TpoBepsieMble JI€MEHTHI coiepkaHus (8 Kitacc)

Kon IIpoBepsieMblii 2JIEMEHT COlEpKaAHUS
1 [lepBoHaYaIbHBIE XUMUYECKUE TTOHSATHUS

1.1 [Tpenmer xumun. Pons XUMHUM B )KU3HU YeloBeKa. XUMHUS B CUCTEeMe HaykK. Tena
U BemecTBa. GU3MUeCKre CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB

1.2 [TonsiTie 0 MeTomax Mmo3HaHus B XUMUHU. YucTeie BemecTBa U cMecu. CrocoObl
paszelieHus: cMecei

1.3 ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE BJeMeHThl. CHMBOJIBI XHMHYECKHX
aneMeHTOB. [IpoCcThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YICHUE

1.4 Xumunyeckass gopmyia. BalleHTHOCTh aTOMOB XMMHYECKUX AJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCHUTENbHAs aTOMHasi Macca. OTHOCUTEIbHAs
MOJIEKYJISIpHas Macca. MaccoBas 10JIsi XMMUYECKOTO 3JIEMEHTA B COSAMHEHU N

1.5 KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmmoCBsA3b KOJIMYECTBA,
Macchl W YHCIA CTPYKTYPHBIX EIMHHI] BemiecTBa. Pacderbl mo ¢opMylam
XUMUYECKUX COCTMHEHUIN

1.6 dusndeckue U XUMHYECKUE SIBJICHUSA. XHUMHUYECKash PEaKIus U €€ TMPU3HAKH.
3aKOH COXpaHEHHUs Macchl BelleCcTB. XUMHUYeCKHe ypaBHeHHs. Knaccudukanus
XUMHUYECKHUX PeaKIHii (COeqUHEHMs, pa3I0KEHUs, 3aMellleHus, OOMeHa)

1.7 XUMHUYECKUN IKCIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCYJIOM, C MpaBUIaMU

Taomuma 23.1
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paboTel B JabopaTopuM W TNpUEMaMH OOpalieHus C JabopaTOPHBIM
00OpyIOBaHHEM, HW3Y4Y€HHE M ONUCaHHe (U3NYECKUX CBOMCTB 00pas3IoB
HEOpPraHMYECKUX BellecTB, HabmoaeHne (Gr3nueckux (IUIaBlieHue BOCKa, TasHUe
Jb/a, pacTUpaHuEe caxapa B CTyNKe, KUICHWE M KOHJEHCAUUs BOABI) U
XUMHYECKUX  (TOpEHHME  CBEYHM, [MPOKAJIMBAHHWE  MEIHON  MPOBOJIOKH,
B3aMIMOJICHCTBHE Mella C KHUCIIOTOW) sIBIICHWH, HAOMIOJEHNE U OIMHMCaHUE
NPU3HAKOB  MPOTEKaHWs XUMHYECKMX peakuuil (pas3liokeHue caxapa,
B3aMMO/ICHCTBHE CEPHON KUCIOTHI C XJIOPUIAOM Oapusi, pa3iokKeHrne THAPOKCUIA
meau (II) mpu HarpeBanuu, B3aMMOJCICTBHE jKejie3a C PACTBOPOM COJU MEAH
(II), wusyueHume cnocoOOB pa3jeneHuss cMmecel (C TOMOIIbI0 MAarHura,
bunbTpoBaHMe, BBIMAPUBAHHUE, AUCTUIIALUSA, Xpomarorpadus), MpOBeICHUE
OYHUCTKH MOBApEHHOH COJIM, HAOJIIOJICHHE U ONHCAHUE PE3YJTbTATOB IMPOBEICHHS
OTbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS MAacChl, CO3JaHHe MoJenen
MOJIEKYJT (IIIapOCTEP>KHEBBIX )

Baxueiine npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx - cmech rasos. CocraB Bosgyxa. Kucmopon - ameMeHT u mpoctoe
BemecTBO. HaxokneHune Kuciopona B IMpHpone, (U3NYECKHEe U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuabl. Ilpumenenue kucinopona. CrocoOsbl
NOJY4YeHUs KHUCIIOpoJia B J1abopaTopuud M HPOMBIIIEHHOCTH. KpyroBopoT
Kuciopoza B npupoje. O30H - aJuIoTponHas MOAN(HUKAINS KUCIOPoaa

2.2

TennoBoil 3¢ pext xuMudeckoi peakiiui, TEPMOXUMUYECKUE YPABHEHUS, K30~ U
HHIOTEPMUYECKUE peakluu. TOMIMBO: yrojiib U METaH. 3arps3HEHHE BO3/1yXa,
yCUJICHHE TapHUKOBOTO 3(hekTa, pazpylieHne 030HOBOTO CI0s

2.3

Bonopon - snemeHT u npocroe BeuiecTBo. HaxoxaeHue Bojopoja B MpUPOJE,
bu3MYecKne W XUMHUYECKHE CBOMCTBA, TNPUMEHEHHE, CIOCOOBI TMOYYCHHUSI.
Kucnotsl u conn

2.4

MOJ'IHpHLIfI 00BbeM ra30B. PacueTsl M0 XUMHYECKUM YpaBHCHHUAM

2.5

®dusnyeckue cBorcTBa BoJbl. Boga kak pactsopureinb. PactBopsl. Hackiienusie
Y HEHACBIIEHHbIE pAacTBOPHI. PacTBOpUMOCTH BemIeCTB B Boje. MaccoBasi 107s
BEIIECTBA B pacTBope. XuUMHUYEeCKHe CBoMcTBa BOJbl. OcHoBanus. Poib
pacTBOPOB B MPUPOJE U B KU3HU 4eJIOBeKa. KpyroBopoT BOIbI B MPHUPOJE.
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3arpsizHeHue NpupoaHbIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

2.6 Knaccudukanust Heopranmueckux coenuHeHuid. Oxcuapl. Krnaccudukarus
OKCHJIOB:  coyieoOpasyromuie (OCHOBHBIC, KHCIOTHBIE, aM(]OTepHbIe) U
HeconeoOpasyrome. Homenkiatypa okcugoB. Puszndyeckue U XUMHUYECKUE
CBOMCTBA OKCHIOB. [losryuenue okcuaos

2.7 OcHoBanus. Knaccupukanuss OCHOBaHMH: IIETOYM M HEPAaCTBOPHUMBIE
ocHoBaHus. HoMeHkiarypa ocHOBaHMM. PU3HUYECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHui. [lomyueHne ocHOBaHUM

2.8 Kucnorsl. Knaccugpukanus kucinor. Homenknarypa kuciaor. dusnueckue u
XUMUYECKHE CBOMCTBa KuCnoT. Psan aktuBHocTM MerauioB H.H. bekerosa.
[Tosrydenue xkucnor

2.9 Comu. Homenknarypa coseil. @u3nyeckue M XHMHUYECKHE CBOMCTBA COJIEH.
ITomyuyenue conen

2.10 |T'eHernyeckas CBSI3b MEX/IY KIIaCCAaMU HEOPTAHWUYECKUX COETUHEHHH

2.11 | XuMuYecKHWii  OKCIIEPUMEHT: Ka4eCTBEHHOE  OIpENeNeHHuEe  COJCpKAHUS

KHUCTIOpOJia B BO3IyXe, MOJIy4eHHEe, COOMpaHue, pacro3HaBaHHE U HU3yYEHUE
CBOICTB KHCJIOpOJa, HaOMIOJEHHE B3aWMOAECUCTBUS BEIECTB C KHCIOPOAOM U
YCIIOBUSI BO3HUKHOBEHUS M TMPEKpaIleHus TopeHus (moxkapa), 03HAaKOMIIEHUE C
oOpa3llaMu OKCHUJIOB U OIHCAHWE UX CBOWCTB, TOJIydeHHE, coOupaHue,
pacro3HaBaHHE€ M M3yY€HHE CBOWMCTB BOJOpoAa (TOpPEHHE), B3aMMOJCHCTBHE
Bozopoaa ¢ okcuaoMm meau (II) (Bo3MOkHO MCTIONB30BaHUE BUICOMATEPHATIOB),
HaOmo/leHue 00paslioB  BENIECTB KOMUYECTBOM | MOIb, UCCIIEJJOBaHUE
OCOOCHHOCTEl  pacTBOpPEHMs] BEUIECTB C  Pa3jMYHON  PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OIPEACICHHOW MacCOBOM JO0JEH pacTBOPEHHOIO
BEIIECTBa, B3aMMOJEWCTBHE BOJBI C MeTaJIaMU (HaTpUeM U KaJbIHEM)
(BO3MOYHO HCIIOJIH30BaHUE BUACOMATEPUATIOB), OTIPEIEIIEHHE PACTBOPOB KHUCIOT
U 11eJI04Yel C MOMOIIBI0 HHINKATOPOB, HCCIIE0BaHNE 00Pa3[0B HEOPraHUIECKUX
BEIIIECTB PA3IMYHBIX KJIACCOB, HAOO/IEHUE U3MEHEHUS OKPACKH MHAUKATOPOB B
pacTBOpax KHUCIOT M IIeNIoYel, n3yueHue B3ammojercTBus okcuaa meau (I1) ¢
pPacTBOPOM CEPHOM KHUCIOTHI, KMCJIOT C METAJUIAMH, PEaKUU HEUTpaln3aluu,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHMWM, BBITECHEHHE OJTHOIO METauia APYruM
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W3 pacTBOpa COJIM, PEUICHHE HKCIEPUMEHTANIBHBIX 3a7a4 1Mo Teme "BaxHeimue
KJIACChl HEOPTraHMYECKUX COCTUHEHUN"

Ilepnonnueckuit 3akoH u lleproauyeckas cucrema XMMU4ECKUX 3j1eMeHTOoB J[. 1.
MenneneeBa. CrtpoeHre aroMoB. XUMHYECKas CBsA3b. OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

3.1

[IepBble MOMBITKH KiIaccu(UKAIMKM XUMUYECKUX 3JeMeHTOB. [loHsTHE O rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl). ODJIEMEHTHhI, KOTOpble 00pa3yroT amdoTepHble OKCHUABl U
TUAPOKCHIBI

3.2

Ilepnonnueckuit 3akoH. [lepuoguyeckas cucremMa XUMUYECKUX 3JIeMEeHTOB J[.M.
MenneneeBa. Koporkonepuoanas u auHHonepuoHas Gopmsel [lepuoauueckoit
cucreMbl xumuyeckux saeMeHToB J[.M. Menneneesa. Ilepuoael u rpymnmsi.
@U3NYECKUI CMBICI TOPSAJKOBOTO HOMEpPA, HOMEPOB IE€pHOJa M IPYIIbI
JJIEMEHTa

3.3

Crpoenue atomoB. CoctaB aToMHbIX sifep. M3otombl. Dnektponbl. CtpoeHue
AJIEKTPOHHBIX  000J0YEeK aToMoB TMepBbIX 20 XHMMHYECKHX DJIEMEHTOB
Ilepnonnueckorn cucremsl [[.1I. MenneneeBa. XapakTepUCTHKAa XMUMHUYECKOTO
JJIEMEHTA 110 €ro nonoxeHuro B Ilepuoanueckon cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTM HM3MEHEHHUs pajuyca aTOMOB XHMMHYECKUX 3JIEMEHTOB,
METAIMYECKUX W HEMETAIUIMYECKUX CBOWCTB MO TpynnaM M MEepUOJaM.
3nauenne llepuogmueckoro 3akoHa u Ilepuoanueckoil cUCTEMBl XMMHUYECKUX
SJIEMEHTOB JUISl pa3BUTUS Hayku W mpaktukd. .M. MenneneeB - ydeHbld U
rpakJIaHUH

3.5

XuMHu4decKas CBA3b. KoBanenThas (HOHHpHaH )51 HCHOJIHpHa}I) CBA3b.
SHeKTpOOTpI/IHaTeHBHOCTB XHMHYECKHX 3JIeMeHTOB. MloHHas CBI3b

3.6

Crenenb okucieHUsA. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponecch
OKHMCIIEHUA 1 BoccTaHOBIeHUA. OKUCIUTEIU U BOCCTAHOBUTEIN

3.7

XUMUYECKUH OKCIIEPUMEHT: H3yuyeHUe OOpa3loB BEIIECTB METAUIOB H
HEMETAJVIOB, B3aWMOJICMCTBHE THUIPOKCHAA IHMHKA C pAacTBOpaMU KHUCJIOT U
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1IeJI0Y€E, MPOBENCHHUE OMNBITOB, WIIIOCTPUPYIOIIUX IMPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX PEaKlnii (rOpeHre, PeaKiuy pa3aoKeHUs], COSTUHEHUS )

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM

o0Opa3oBaTensHOM MporpaMmsl (9 Kirace)

Kon [IpoBepsieMbie TpeIMETHBIE PE3yIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yJbTara

1 ITo Teme: "BemiectBo u xumMuyeckas peakius"

1.1 pPacKpbIBaTh  CMBICII OCHOBHBIX ~XHUMHYECKHX TOHSATHUH:  pacTBOp,
ANEKTPOJUTHI,  HEAICKTPOIUTHI,  AJIEKTPOJUTUYECKAs]  AUCCOLMAIIMS,
peakiuu HMOHHOTO OOMEHa, KaTaau3aTop, XHMHUYECKOEe paBHOBECHE,
oOpaTuMbIe U HEOOPATUMBIE PEAKIINHU, OKUCIUTEIIbHO-BOCCTAHOBUTEILHBIE
peaklMM, OKHCIUTEIb, BOCCTAHOBUTENb, OKHUCIEHHUE W BOCCTAHOBJICHUE,
ajuioTponusi, aMpOTepHOCTh, XUMUYECKasi CBsI3b (KOBaJIEHTHAas, MOHHAs,
METaJuIMuecKas), KpPUCTAUIMYECKas  pEelIeTKa, CIUIaBbl, CKOPOCTb
XUMUYECKON pEeaKLnn

1.2 WJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATHH W
MPUMEHSTH 3TU MOHATHUS P ONKUCAHUU BEIIECTB U MX MPEBPAIICHUI

1.3 COCTABJISITh yPAaBHEHUS AJIEKTPOJUTUYECKOW JTUCCOIMAIMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOHBIE U COKPAIlCHHBIE YPABHEHHS PEaKIMi HMOHHOTO
oOMeHa

1.4 pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKIUN
MOCPEJICTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca 3THX PeaKIui

1.5 MPOBOAMTDH PACcUEThl M0 YPABHEHUIO XUMUYECKON peaKkIuu

2 ITo Temam: "Hemeramnsl u ux coeguHenusa" u "Meramwibsl U HUX

Tab6auma 23.2
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coenuueHus"

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOMME M CHeHUPUUSCKHE XUMHYECCKUE
CBOMCTBA TMPOCTHIX U CIIOKHBIX BEHIECTB, MOATBEPXkKAAas ONUCAHHE
npyUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHHUH COOTBETCTBYIOIIMX
XMMHYECKUX PEaKUi

2.2

COCTaBJIAITb YPABHCHUA peaKHHﬁ, IMOATBCPKAAOIMIUX CYIIECTBOBAHUEC
TCHETHYECKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH MPOTEKaHUSI XUMUYECKHUX IPEBPALIEHUNA B PA3IHYHBIX
YCIIOBHSIX

2.4

CIelOBAaTh  IPAaBWJIAM  IIOJIb30BAaHHUS  XUMHUYECKOM  IIOCYIOM W
7a00paTOpHBIM O0OpYZOBaHMEM, a TakXe IpaBwiaM oOOpalleHus ¢
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKUMSAMM 110 BBIIOJIHEHHUIO
7a00paTOPHBIX XHMMHYECKHUX OIBITOB IO MOJYYEHHIO U COOMpaHMIO
razoo0pa3HbIX BEIECTB (aMMMAaKa U YTIIEKHUCIIOro ra3a)

2.5

MMPpOBOANTH pc€akuunu, MOATBCPKAAIOIIUC KadeCTBEHHBIN COCTaB
pa3IMYHBIX BEIECTB: PACcO3HABaTh OMNBITHBIM IyTeM XJIOPUI-, OpoMU-,
uonua-, kapOonat-, ¢ocdar-, cunMkar-, cyibdar-, TUIPOKCH]-UOHBI,
KaTHOHbl aMMOHHS, HOHBl H3YyYEHHBIX METAJUIOB, NPHUCYTCTBYIOIIME B
BOOHLBIX paCTBOpax HECOPTaHNMYCCKUX BCIICCTB

ITo Teme: "Xumus u okpysxkaromas cpeaa”

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux mnoHatuid: ITJIK Bemecrtsa;
KOpPpPO3Hs METAJLIOB

3.2

MPUMEHSTh OCHOBHBIE OTIEpPAIIUN MBICTUTEILHON IEATEIHbHOCTH - aHAIIU3 U
CHHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEMATU3AINIO,  BBIIBJICHHE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€d - ISl U3YYEHHS CBOWCTB BEIIECTB H
XUMHUYECKHX pEaKIHi; CeCTeCTBCHHO-HAYYHBIC METO/ABl ITO3HAHHUSA -
HaOIO/IeHUE, U3MEPEeHHE, MOJICIUPOBAHUE, SKCICPUMEHT (pealbHBId U
MBICJICHHBIN )
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ITpoBepsiemble Ai1eMEHTHI coepkanus (9 kiacc)

Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

BemectBo u xumunueckas peakuus. [lopropenue

11

Ilepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XuMu4eckux siaeMmenToB J1.1.
MengeneeBa. CrTpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XMMHYECKUX DJIEMEHTOB II€PBBIX TPEX TMEPHUOJIOB, Kajus, KaJIblHUs W HX
COCMHEHUN B COOTBETCTBUM C IOJIOKEHHUEM »HyieMeHTOB B llepuomnueckou
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHIbl XMMHMYECKON CBA3M. THIBI KPUCTAJIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIETKH U
BUAa XuUMu4eckoi cBs3u. Kiaccudukanus m HOMEHKJIATypa HEOPraHHYECKHUX
BEUIECTB (MEXAyHapoJHAas W TpUBHAJIbHAs). XMMUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIMXCA K  paslMyHbIM  KjaccaM  HEOPraHMYECKUX  COCAUHEHUH,
TE€HETUYECKas CBSI3b HEOPTaHMYECKUX BEIIECTB

1.3

Knaccudukanus XMMHUYECKUX PEaKIUil MO pa3jIMyHbIM MpU3HAKaM (IO YUCITY U
COCTaBy YYaCTBYIOIIMX B pPEAKIMM BEIIECTB, IO TEIIOBOMY 3(QeKTy, Mo
M3MEHEHHUIO CTETIEHEH OKHMCIEHUS! XUMUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH, 110
Y4aCTHIO KaTajan3aTopa). OK30- u SHIOTEPMHUUYECKHUE peakuuu,
TEPMOXUMHYECKUE YpaBHEHUS. [[OHATHE O CKOPOCTH XMMHUUYECKON PEaKIIUH

1.4

[TonsitTue 06 0oOpaTHUMBIX M HEOOpPaTHUMbBIX XUMHUYECKUX peakuusx. [loHstue o
TOMOTE€HHBIX M T€TEPOreHHbIX peakuusx. [IoHsITHE 0 XMMUYECKOM paBHOBECHHM.
@akTophl, BIUAIONIME HA CKOPOCTh XHWMHUYECKOM peaklud U MOJIOKEHHE
XMMHYECKOTIO PABHOBECHUS

1.5

OKHUCIHUTEbHO-BOCCTAHOBUTEIbHBIE peakiuu, AIEKTPOHHBIN OanmaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBlieHME  ypaBHEHUH
OKHNCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HUCIIOJIB30BaAHUEM MECTOAA
3JIEKTPOHHOTO OajaHca

Tabauia 23.3
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1.6

Teopust MEKTPONTUTHYECKON TUCCOLUMAIMHU. IJIEKTPOJIUTHI U HEIICKTPOJIHUTHI.
Karnonsl, aHoHbl. MexaHU3M IHMCCOLMALIMY BEUIECTB C Pa3jIMYHbIMHM BHJIaMU
xuMuyeckoi cBsa3u. CreneHb aucconuanuu. CuiibHbIe U ciaalble 3JIEKTPOIUTHI.
Peaknmu noHHOTO OOMEHa. YCIIOBHS MPOTEKaHMs PEAKUUH MOHHOTO OOMeHa,
IIOJIHBIE W COKpAIllCHHBIE HOHHBIE YypaBHEHUs peakuuid. CBOMCTBa KHCIIOT,
OCHOBAaHMH W COJeH B CBeTE TPEACTaBICHUH 00 BIIEKTPOIUTHYECKOM
mucconnanuu. KauectBeHHbIe peakiiuu Ha HOHBL. [loHATHE O rMApOIIN3E cosen

1.7

XUMHWYECKUH JKCIIEPUMEHT: O3HAKOMJICHHE C MOAEISIMU KPHCTAUTMYECKUX
PEIIeTOK HEOPTaHWYECKUX BEIIECTB - METAUIOB W HEMeTauioB (rpadura u
alMasa), CIIOKHBIX BELIECTB (XJIOpUIA HATpHs); UCCIEIOBAaHHE 3aBHCUMOCTH
CKOPOCTM XWMHYECKOW pEaKIMH OT BO3ACUCTBHS pa3IU4YHBIX (HaKTOPOB;
UCCJIEIOBAaHHE  DJICKTPONPOBOTHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMAINY  KHUCJIOT, INenoueil M comell  (BO3MOXKHO — HCIIOJIB30BAHUE
BU/ICOMATEPHAIOB); IPOBEICHHE OIBITOB, MUIIOCTPUPYIOIIMX  IPU3HAKH
NPOTEKaHUS PEaKIMii HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BBIICICHHE rasa,
00pa3oBaHUE BOJBI); OMNBITOB, WJUTIOCTPHPYIOMIMX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX pEaKUUi (FOpeHHe, peaklUuu pa3ioXKEeHUs, COCAUHEHMUS);
pacrio3HaBaHME HEOPTaHWYECKUX BEILECTB C MOMOIIBI0 KaYeCTBEHHBIX PeaKlui
Ha MOHBI; pCICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeranns u nx COCIMHCHUA

2.1

OOmass xapakTepucTtuka ramoreHoB. (OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (GU3HUecKue CBOICTBA MPOCTHIX
BEIIECTB - TaJOreHoB. XUMHUYECKHME CBOMCTBA Ha NpUMEpe XJopa
(B3auMoJielicTBME € MeTajllaMd, HeMeTaJlaMM, MIelo4aMH). XJIOPOBOJIOPOI.
ConsiHasg KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJIydeHUE, nMpuMeHenue. JleiicTBue
XJIOpa W XJIOPOBOJOPOJa Ha OpPraHM3M YeJIOBeKa. BakHeulme XJIopuibl U UX
HaxO0XJEHUE B PUPOJIE

2.2

OO6mass xapakrepuctuka d1eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeNeHu okuciieHus. CTpoeHue U (pu3nuecKue CBOWCTBA
IOPOCTBIX BEIIECTB - KHUCIOpOJa M cepbl. AJUIOTPONHbIE MOAU(DUKALUU
KHCJIOpOJa U cepbl. XHUMHYECKHE CBOMCTBa cepbl. CepoBOIOpPOJ, CTPOECHHE,
¢usnueckue M XUMUUeckue cBorcTBa. OKCHIBI cepbl Kak IPeICTaBUTENN
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KUCIIOTHBIX OKcuaoB. CepHas KHCIIOTa, (HU3MYECKHE W XMMHUYECKHE CBONCTBA
(oOme Kak TMpeAcTaBUTENs Kiacca KHUCIOT U crneuupuyeckue). XUMHUYECKHE
peaKIuy, JeXKalye B OCHOBE MPOMBIIIICHHOIO CHOCO0a IMOMYYEeHHUS CEpPHOM
kucnotbl. [Ipumenenune. Conau CepHOM KHUCIIOTHI, KayeCTBEHHAs peaklus Ha
cynbdar-non. HaxoxneHue cepel U €€ COCAMHEHHWH B MpUPOAE. XHMHUYECKOEe
3arpsA3HEHUE OKPY’KAIOUIeH Cpelbl COSAMHEHUSIMH Cepbl (KUCIOTHBIE OXH,
3arpsi3HEHUE BO3/1yXa M BOJOEMOB), CIIOCOOBI €ro Mpe0TBPAIICHHS

2.3

OOmas xapakTtepuctuka dyeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, paClpOCTPAaHEHUE B NPUPOJE,
duznueckue u xumuueckue cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK,
ero (u3MuecKue M XMMHUYECKUE CBOMCTBA, INoOJiyueHHEe U npumeHeHue. Conu
aMMOHHSI, UX (PU3MUECKHE U XUMUYECKHE CBOMCTBA, MpuMeHeHune. KauecTBeHHas
peaxiysi Ha MOHBI aMMOHUS. A30THas KHCJIOTa, €€ IMOJy4YeHue, pusmueckue u
XUMHYECKHE CBOiMcTBa (00IIME Kak TMpeACTaBUTENs Klacca KUCIOT H
cnennduyeckne). lcrmonp3oBaHWEe HUTPATOB W COJEH aMMOHHS B KadyecTBE
MUHEPATBHBIX yA0OpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKPYXKAroIIel Ccpeabl
COCIMHEHUSIMU a30Ta (KHUCIOTHBIE JOXKIHW, 3arpsS3HEHUE BO3]yXa, IOYBBI U
BOJIOEMOB)

2.4

®docdop, amnrorponHsle Moaudukanuu ¢docdopa, GUMUECKUE U XUMHUYECKHE
cBoiictBa. Oxcun docdhopa (V) u docdhopnas kuciora, Quanyeckue u
XMMHUYECKHE CBOWcTBa, mnosydyeHue. lMcmonb3oBanue ¢ocdaroB B KauecTBe
MUHEPATBHBIX Y100pEHU

2.5

OO6mas xapakrepuctuka d1eMeHTOB I[VA-rpynmnbel. OCOOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHW OKHUCICHHs.  YTIEpOJ,  aUIOTPOITHBIC
MonudUKaMK, pacIpoCTpaHeHHe B Mpupoae, (U3MUECKHe W XHUMHUYECKUe
cBoiicTBa. Ancopomus. KpyroBopot yriepoaa B mpupoje. Okcubl yrieposa, ux
duznyeckne W XUMHYECKHE CBOWCTBA, JCHCTBHE HA >KUBBIE OPTaHU3MBI,
MOJIyYeHUE M MPUMEHEHHE. DKOJOTHYECKHE MPOOIEMBbI, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV); rumore3a rno0anbHOrO TOTEIUICHHS] KIMMaTa; MapHUKOBBINA
s dexT. YrompHas KUCIOTa U €€ COMH, MX (PU3NIECKUE U XUMHYECKUE CBOWCTBA,
nojlydeHne W TpuMeHeHue. KauecTBeHHas peakmusi Ha KapOOHAT-HOHBI.
Hcnonk3oBanne kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO03SI1CTBE
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2.6

[TepBoHavanbHBIE TIOHATHS 00 OPraHUYECKHUX BEIMIECTBAX KaK O COCTUHEHHUSX
yrieposna (MeTaH, 3TaH, JSTWJCH, alleTUJIEH, 3TaHOJ, IJIMIEPUH, YKCyCHas
KuciioTa). X cocraB m XuMHYecKoe cTpoeHue. [loHsTHE O OHOJIOrHYecKu
BaXHBIX BEIIECTBAX: JKHUpaX, OeiKax, YrJIeBoAaxX - M UX POJIH B KU3HU YEIOBEKA.
MartepuaibHOE €TUHCTBO OPTaHUYCCKUX M HEOPTAHMYECKUX COSTUHEHUIN

2.7

Kpemnunii, ero gusznueckre 1 XUMUYECKHE CBOMCTBA, IMOJIYyUYECHHUE W TPUMEHEHHE.
Coenunenus kpeMHus B npupoje. OOiue npeactaBieHuss 00 OKCHUlle KpeMHUs
(IV) u xkpemuneBoit kuciore. CUIMKATHI, UX UCIIOIH30BaHUE B OBITY, MEAUIIMHE,
MPOMBINIJICHHOCTH. Ba)XHEWIIINE CTPOUTEIIBHBIC MaTepUalbl: KepaMUKa, CTEKJIO,
IIEMEHT, OeToH, Xene300eToH. IIpoGiembl 0e30macHOTO  MCIOJIb30BAHUS
CTPOUTEIILHBIX MAaTEPHUAJIOB B IIOBCEAHCBHON KU3HU

2.8

XVUMUYECKUN DSKCIEPUMEHT: H3Yy4YeHHEe O00pa3ll0oB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJIIHOW KHCJIOTBI; NPOBEIACHUE KAYECTBEHHBIX PEAKIMM HAa XJIOPUA-
MOHBl W HaONIOJEeHHEe TPU3HAKOB HX TMPOTEKAHUS; OIBITHl, OTPAXKAIOIINe
¢u3nyecKkue U XMMUYECKUE CBOICTBA I'aJIOTEHOB U UX COEIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C OOpa3llaMu XJOPHJIOB
(rajoreHusI0B); O3HAKOMJIEHHE C oOpaslamMu cepbl W €€ COCIUHECHHUSIMU
(BO3MOXHO  HCIIOJB30BaHME BHUJACOMATEpUAJIOB); HAOMIOJEHHE TMpoIecca
o0yrnMBaHusl caxapa MoJl ACWCTBUEM KOHIEHTPUPOBAHHOM CEPHON KHUCIOTHI,
U3y4YeHHE XMMUYECKUX CBOMICTB pa30aBII€HHON CEpHON KHUCIOTHI, MPOBEACHUE
KayeCTBEHHOM peakiuu Ha Cyiab(paT-uoH U HAOJMIOJeHHE TMpH3HaKa ee
[IPOTEKaHUs; 03HaKOMJIEHHE ¢ (PU3MYECKHMMH CBOWCTBaMHU azoTa, Gochopa u ux
COEAMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHUJIEOMATEpUANIOB), 0Opa3LamMu
a30THBIX U (OCHOPHBIX yIAOOpEeHHIl; MOTyUYeHrne, coOOMpaHue, pacro3HaBaHue U
U3y4YEHHE CBOMICTB aMMHaKa; IPOBEIEHHUE KAaYECTBEHHBIX DPEAKUUN Ha HOH
amMmMoHMsT U (QochaT-MOH W U3Y4YEHHE TPU3HAKOB UX  IPOTEKAHUS,
B3aMMO/ICIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); H3Y4YEHHE MOJEIeH KpUCTAIITHYECKUX
pelIeToK anmasa, rpagura, QyiepeHa; 03HaKOMJICHHUE C TPOLIECCOM aacopOLUU
PacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOrasa;
NoJy4eHue, COOMpaHue, paclio3HaBaHUE U W3YUYEHUE CBOMCTB YIJIEKUCIIOTO Ta3a;
MIPOBEJICHNE KAaYECTBEHHBIX PEaKIMil Ha KapOOHAT- U CUJIMKAT-UOHBI U U3y4YECHHE
IPU3HAKOB MX IPOTEKAaHUS; O3HAKOMJIEHHME C NPOAYKIMEH CHUIMKATHOU
MIPOMBIIICHHOCTH; PENIEHHUE SKCIIEPUMEHTAIBHBIX 3a7a4y 1o TeMe ""BaxHenmue
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HEMETaJIbl ¥ UX COeTUHEHUA"

MeTamisl 1 uX COCIUHECHUA

3.1

OO0mias xapakTEepUCTHKAa XUMUYECKUX 3JIEMEHTOB - METAJJIOB HA OCHOBAaHUU MX
nojnoxkeHuss B llepumommueckoir cucreme XuMuueckux asemeHtoB [[.U.
MenneneeBa u crpoerusi atroMoB. CTpoeHre MeTauioB. MeTtaminueckas CBsi3b U
METAJJINYECKass  KPUCTAUIMYECKas  penieTka.  JJICKTPOXUMHYECKUM  Psfl
HaIPSHKEHUN METaJlIOB

3.2

OusnyecKkue W XUMUYECKUE CBOWCTBAa MeTaymioB. OOMIMe Croco0bl MOTyYCHUS
MeTaisioB. [loHATHE O KOPPO3UU METAJNIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3un. CruiaBsl (CTajb, YyryH, JTIOPATIOMUHHUMN, OpOH3a) U UX IPUMEHEHUE B
OBITY U IPOMBIIIJICHHOCTH

3.3

[[{emounble MeTaiibl: MojoxkeHue B lleproguyeckod cucTeMe XUMUYECKHUX
anementoB .M. MeHneneeBa; CTpOEHHE UX aTOMOB; HaxXO0XJICHUE B IPHUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanusi). OKCUABI U
TUAPOKCHUIBI HATpUd W KajluAi. HpI/IMeHCHI/IC MISJI0OYHBIX MCTAJJNIOB U HUX
COEMHEHU I

3.4

[IlenoyHO3€MENBHBIE ~ METaUIBl MarHUd W KalbLMH:  IIOJIO)KEHHE B
Ilepnonnueckoi cucreme xuMuueckux anemeHToB .M. Menneneesa; crpoenue
X aTOMOB; HaXxOKJIeHUe B npupone. Pusznueckne M XMUMHUYECKHE CBOWCTBA
MarHusi U Kajblus. Baxkueimme coequHeHUs Kaiblus (OKCHUI, THAPOKCHU]I,
conu). JKecTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHuil: nonoxenue B lleproguyeckolt cucTeMe XMMHYECKUX 3JIEMEHTOB
J.N. MeHneneeBa; CTpOCHUE aTOMa; HaxOXXJAEHUE B mpupone. PuU3ndeckue u
XUMHYECKHE CBOWCTBAa amiOMUHUA. AMQOTEpHBIE CBOICTBa OKCHAA W
TUAPOKCUIA AJTFOMUHUSA

3.6

Kenezo: nonoxenne B [lepuoanyueckoil cucteMe XUMUYECKuX 3aeMeHToB J[.U.
MeHeneeBa; CTpoeHHUE aToMa; HaxXOXJAeHue B mpupoje. Dusznueckue u
XUMUYECKHE CBOMCTBa xene3a. Okcuubl, TUIAPOKCUIb B conu xene3a (II) u
xenesa (I11), ux cocrtas, CBOMCTBA U NOJIyYeHUE
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3.7 XUMHYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE ¢ OOpa3llaMH METaUIOB M CILIaBOB,
uX (U3MYECKUMHU CBOWCTBAMH; H3yYEHUE PE3yJIbTaTOB KOPPO3UU METAJIOB
(BO3MOYHO HCIOJIb30BaHUE BUIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS
OKCHJIAa KalblMsl M  HAaTpus C BOAOM  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); HUCCJIEIOBAaHUE CBOMCTB >KECTKOM BOJIbI; Mpollecca TOpeHus
JKene3a B KHCIIOpoJie (BO3MOKHO UCIIOIb30BAHNE BUCOMATEPUAIIOB); IPU3HAKOB
MIPOTEKaHUsl KAYECTBEHHBIX pEaklMii Ha WOHBI (MarHus, KaibLMs, aJIOMUHHUSA,
nunka, sxkeneza (II) m xemeza (III), memm (II); waOmromeHue W OMUCAHUE
IIPOLIECCOB OKpallMBaHUs IUIAMEHM HOHAMH HATpus, Kajlus U Kalblus
(BO3MOXHO HCIMOJB30BAHUE BUICOMATEPUATIOB); HCCIEAOBaHHE aM(pOTEPHBIX
CBOMCTB  THJAPOKCHAA  AallOMMHMS W  THAPOKCHAA  IIMHKA;  peIIeHHe
AKCIIEPUMEHTANIbHBIX 3a/1a4 110 Teme "BakHeime MeTanibl U UX COeTUHEHUS "

4 XHUMHS ¥ OKpYXKarolas cpeaa

4.1 HoBble marepuansl u TexHosoruu. BemectBa u Marepuanbl B NMOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMMS U 310poBbe. be3onacHoe MCIOJb30BaHUE BELIECTB U
XUMHYECKHX peakiuii B ObiTy. [lepBas moMoIIb MpPH XUMHUYECKHX OXKOTax H
OTpPaBJIEHHUSX

4.2 OCHOBBI 9KOJIOTHYECKOM TPAMOTHOCTH. XUMHUYECKOE 3arps3HEHNE OKPYKaroen
cpeast ITJAK. Pons XxuMuum B pemieHUM 3KoJoruyeckux mpobsem. Ilpupoansie
UCTOYHUKU YTJIEBOJIOPOAOB (yroyib, MPUPOAHBIN Ta3, He(PTH), MPOAYKTHI HX
nepepadoTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3 XUMHUECKUH 3KCIIEPUMEHT: U3y4YeHHEe 00pa3loB MaTepHalIOB (CTEKIJIO, CIUIABbI
METAJIJIOB, MOJIMMEPHBIE MaTepUAIIbI)

Jlst mpoBeieHns OCHOBHOTO TOCYIAapCTBEHHOTO JK3aMeHa mo xumuu (nanee - OI'D mo XxuMuu) MCIonb3yeTcs nepedeHb (KoaupukaTop)
MPOBEPSEMBIX TPeOOBaHMI K pe3yibTaTaM OCBOCHHsI OCHOBHOW 00pa30BaTeIbHOW MPOTrpamMMbl OCHOBHOTO OOIEro oOpa3oBaHUS U DJIEMEHTOB
COJIepKaHus.

Tabmumna 23.4
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[Tposepsiembie Ha OI'D Mo xumMuu TpeOOBaHMS
K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON POTPaMMBI
OCHOBHOT0 00ITIeT0 00pa30BaHMs

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM 0a30BOT0 YPOBHS
IIPOBEPSEMOTrO | OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO OOIIETO
TpeOOBaHUS obpazoBanus Ha ocHoBe PI'OC
1 [IpencraBnenue:
11 O II03HAaBa€MOCTHU SIBJICHUH MpPUPOAbI, TOHUMAHUE OOBEKTHUBHOU

3HaYMMOCTH OCHOB XMMHYECKOH HayKH KakK oOOJIACTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIleld KyJbTyphl M IPaKTUYECKOU
NeSITEIbHOCTH  YEJIOBEKAa B  YCIOBUSIX COBPEMEHHOIO  OOIIECTBA;
IIOHUMaHUE MECTa XUMHUH CPEIU JPYTUX €CTECTBEHHBIX HAYK

1.2 O HAay4YHbIX MCTOJAaX II03HAHHWA, B TOM YHCJIC OJSKCICPHUMCHTAJIBHBIX H
TCOPCTUUCCKHUX METOJAaX UCCICAOBaHUA BCUICCTB U U3YUCHUA XUMHWYCCKUX
peaKuHﬁ; YMCHHUEC HUCIIOJB30BATh MOACIHU JIA 00BICHECHUS CTPOCHUA
aTOMOB 1 MOJICKYJI

1.3 0 cdepax mpodeccHOHATHHONU NeATEIbHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMCHHBIMH  TEXHOJIOTHSIMH, OCHOBAaHHBIMA Ha  JOCTHIKCHHSX
XUMHUYECKON HAayKH, YTO TO3BOJIUT 00YYAIOIIMMCSl pacCCMAaTPUBATh XUMUIO
Kak cepy cBoelt Oymymieil mpoecCHOHATILHON NesATEIbHOCTH U CIENATh
OCO3HAHHBII BBIOOp XUMUU KaK MPO(GUIHHOTO MPEAMETa MPHU Mepexo/ie Ha
YPOBEHB CPETHEr0 0011IeT0 00pa30BaHUS

2 Bianenue cucreMoil XMMHUYECKUX 3HAHWW M YMEHHE NPUMEHATH CHUCTEMY
XUMUYECKHUX 3HAHUM, KOTOpasi BKJIIOYAECT:

2.1 BOKHEHIINE XUMHUYECKUE TIOHATHS: XHUMHYECKUM DJIEMEHT, aToM,
MOJIEKYJIa, BEIIEeCTBO, IMPOCTOE M CIIOXKHOE BEIIECTBO, OJHOPOIHAS H
HEOJHOPOJIHASI CMECh, OTHOCUTENIbHBIE aTOMHAsI U MOJIEKYJISIpHAsT MacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00bEeM, OKCHUI,
KHCIJIOTa, OCHOBAaHME, COJIb (CpedHsisi), XMMHYECKash peakuus, peaKinu
COCTMHCHMS, PEAKIIMU PA3JI0KCHUs, PEaKIMH 3aMEIICHUs, PEaKINH




obmMmeHa, TertoBO# 3P heKT peakiuu, SK30- U SHIOTCPMHUUECKHUE PEaKIuH,
pacTBOp, MaccoBast 10JIs1 XUMUYECKOTO AJIEMEHTA B COCJMHEHNH, MacCOBas
JIOJIi U TIPOLIGHTHAs KOHLIEHTpPAllMs BEIleCTBAa B PacTBOpE, AIpO aToma,
AIIEKTPOHHBIA  CIIOM aroma, aroMHas oOpOWTaNb, paaWyCc aroma,
BaJICHTHOCTb, CTEMEHb OKHCJICHUS, XUMHUYECKast CBSI3b,
AIIEKTPOOTPHUILIATEIILHOCT, TOJSPHAS M HEMOJSIpHasi KOBAJICHTHAs CBS3b,
WOHHAsl CBSA3b, MeTa/lIMyeckash CBS3b, KPHUCTAJUIMUECKas peleTKa
(aToMHast, MOHHAsA, METaJUIMYECKasi, MOJIEKYJIsipHasi), MOH, KaTUOH, aHUOH,
AIEKTPOJIUT U HEIIEKTPOIIUT, SIEKTPOTUTHUECKAs AUCCOIUAIINS, PEAKIIUN
MOHHOTO  OOMEHa,  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  pPEaKIUH,
OKHCJIUTEb W  BOCCTAHOBHUTENb, OKHCICHHME M  BOCCTaHOBJIICHHE,
DIIEKTPOJIN3, XWMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHMbIe
peaKIuu, CKOPOCTh XMMHUYECKOHN peakiuu, katanuzatop, 11K, koppo3us
METAaJUIOB, CILIaBbI

2.2

OCHOBOTIOJIATAIOIIME 3aKOHBI XWMHH: 3aKOH COXPAHCHHS MAacChl,
nepuoanueckuii 3akon J[.M. MeHneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOTa/Ipo

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS Teopus, TEOPUS
JIIEKTPOJIUTUYECKON AUCCOLMALIUN

Bnaagenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOIIICH:

3.1

YMEHHE MPaBUIbHO HCIOJB30BATh M3YUYEHHbIE BEIIECTBA U MaTepHasbl (B
TOM YHCJI€ MMHEpaJbHbIE yNOOpEHHs, METaIbl M CIUIaBbl, MPOIYKTHI
nepepaboTKU MPUPOAHBIX HUCTOUHHUKOB YTIIEBOJIOPOAOB (YIS, IPUPOIHOTO
raza, Hedtu) B OBITY, CEITbCKOM XO3SHCTBE, Ha TPOU3BOJACTBE H
NOHMMAHHUE 3HAYEHHUS JKUPOB, OEJNKOB, YIJEBOAOB Uil OpraHu3Ma
4eJI0OBEKa; YMEHHME IPOTHO3UPOBATh BIMSHHME BELIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPTaHMU3M YeJIOBEKA M OKPYKAIOLIYI0 IPUPOJHYIO CpEly

3.2

yMEHHE MHTErpupoBaTh XUMHUYECKHE 3HAHMUS CO 3HAHMSIMH JPYTUX
y4eOHBIX IPEAMETOB

3.3

HaJIMYME ONbITa PabOThl C Pa3NUYHBIMH MCTOUYHUKAMH HMHPOPMALUHU IO
XUMHM  (Hay4yHassT W  Hay4yHO-TNIONYJIApHAs JIMTepaTypa, CIOBapH,
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CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

34 yMeHHE OOBEKTHBHO OIICHMBaTh MHQPOPMAIMIO O BEIIECTBAX, HX
MPEBPAIICHUSIX ¥ MTPAKTHYECKOM MPUMEHEHUH U YMEHHE UCIIOIb30BaTh €€
JUTSL pellieHus y9eOHO-TT03HaBaTEIbHBIX 3a/1a4

4 Branenue ocHOBaMU MOHSTHUIHOIO ammapaTa U CHMBOJIMYECKOTO SI3BbIKA
XUMHUHU JJI COCTaBJieHUsT (GOPMYJ HEOPTaHMYECKUX BEIIECTB, yYpaBHEHUU
XUMUYECKHUX peaklnii; ocHoBaMu xuMuueckod HomeHkiatypsl (IUPAC u
TPUBUAIILHOM)

5 YMeHHe OOBACHATh CBSI3b IIOJIOKEHHUs JyeMeHTa B llepuomnueckoi
CUCTEME C YHCIIOBBIMH XapPaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUYECKUX
9JIEMEHTOB (COCTaB M 3apsA] sjpa, oOOIIee YHUCIO AJICKTPOHOB),
pacupeneiecHueM JJICKTPOHOB TI0 JHEPreTUYECKHM YPOBHSIM aTOMOB
MIEPBBIX TPEX IMEPUOAO0B, KAIHS M KaIbIUs

6 [IpencraBineHre O MEPUOIUYECKONW 3aBUCUMOCTH CBOMCTB XMMHYECKUX
DJIEMEHTOB (paguyc aToMa, OJJIEKTPOOTPHUIATEIBLHOCTE), TPOCTBIX U
CJIOKHBIX BEIECTB OT MOJOKEHUs dNeMeHTOB B [leproandeckoit cucreme
(B MaJIBIX TIEPHUOAAX W TJIABHBIX MOATPYIAX) H IJIEKTPOHHOTO CTPOCHUS
aroMa

7 YmMenue kinaccupuumupoBarh:

7.1 XUMHUYECKHUE SIIEMEHTEI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMUYECKHUE PEaKIINU

8 YMeHue onpenensrh:

8.1 BaJICHTHOCTh M CTEIICHb OKHMCIICHUS XUMUYECKUX JICMEHTOB, 3apsii HOHA
8.2 BHUJI XHMHYECKOM CBSI3M W THUI KPUCTALINYECKOH CTPYKTYpHl B

COCOAUMHCHUAX
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8.3

XapakTep cpeibl B BOAHBIX pacTBOpax BeUIeCTB (KUCIOT, OCHOBAHUH)

8.4 OKHCJINTEIb U BOCCTAHOBUTED

9 YMeHue xapakTepu3oBaTh (U3NYECKHe U XUMHUECKUE CBOMCTRA!

9.1 NPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOAOPOA, rpaduT, anMas, KpeMHH,
asort, ¢ocdop, cepa, XJI0p, HATPUH, KUK, MarHui, KaJabIlui, aTFOMUHUH,
JKeJe30)

9.2 CJIOXHBIX BEIIECTB, B TOM YHCIIE MX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPO, OKCHUABI U TUAPOKCHABI MeTamuioB [ - 1A
rpynn, amomunus, menu (1), nunka, xenesa (II u III), okcuner yrnepona
(I u 1V), xpemuus (IV), azora u docdopa (III u V), cepsr (IV u VI),
CepHHCTasi, CepHas, a30THCTas, a3oTHas, QocdopHas, yrombHas,
KpPEMHHEBAsk KUCIIOTa M UX COJIN)

9.3 MIPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
UX COCTaBa W CTPOCHWS, NMPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HX
CBOMCTB, BO3MOXHOCTh MPOTEKAHUS XHUMHUECKUX TIPEBpalleHUl B
Pa3TUYHBIX YCIIOBUIX

10 YMeHue coCTaBIsATh MOJIEKYJISIPHBIC M HOHHBIC YPABHCHUS PEAKIUil, B TOM
quCIIe:

10.1 peaxiuit HOHHOTO OOMeHa

10.2 OKUCITUTENBHO-BOCCTAHOBUTENbHBIX PEAKIINI

10.3 WJUTFOCTPHUPYIOMIUX XUMHUUYECKHE CBOMCTBA M3YYCHHBIX KJIACCOB (TPYTIM)
HEOPraHMYECKUX BEIIECTB

104 MOJITBEPKTAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXIy HUMHU

11 YMeHue BRIYUCIATH (IPOBOAUTH PACUEThI):

111 OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MACChI BELIECTB, MACCOBYIO

JOJII0 XUMHWYECKOI'o 5JIEMEHTAa B COCIMHCHHUHN
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11.2

MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE,

11.3

KOJIM4YCCTBO BCUICCTBA U €I'0 MacCCy, 00BEM ra3oB

11.4

M0 ypaBHEHUSIM XUMHUYECKUX PEAKIUNA U HAXOJUTh KOJIMYECTBO BEIIECTBA,
00BEM U MacCy peareHTOB WIH MIPOJYKTOB PEaKIuu

12

Bnanenue (3HaHHE OCHOB):

121

OCHOBHBIMH METOJaMH HAy4HOTO IO3HaHUs (HaOOJIeHUE, U3MEpEeHHeE,
HKCIIEPUMEHT, MOJICTTUPOBAHUE) MPU M3YYCHHHM BEIIECTB U XUMHUYECKHUX
ABIIEHUH; yMeHHEe cPOpPMYyIUPOBATH MPOOJIEMY M MPEAJONKUTH MYTH €€
peteHus

12.2

Oe3omacHOil pabOThl ¢ XUMHUYECKUMH BEIIECTBAMHU, XUMUYECKON MOCYI0M
1 1a00paTOpHBIM 000py0BaHUEM

12.3

[mpaBujIaMH 0€e3011acHOTO O6paH_[eHI/I$I C BCHICCTBAMHU, HCIIOJIb3YCMBIMHU B
HOBCGHHGBHOI\/’I JKU3HH, IpaBUJIaMU TMOBCACHUA B LCIAX C6€p€}K€HI/I$[
300POBbA U oxpy;xaromeﬁ HpHpOI[HOP’I Cpeabl; IOHUMAaHUEC BpEaa
(OHaCHOCTI/I) BO3)1€I>10TBPI$I Ha KMBBIC OPpraHU3Mbl ONIPCACIICHHBIX BCIICCTB,
CII0CO00B YMCHBIICHUA U MTPEAOTBPALICHUA UX BPEAHOTO BOBHCﬁCTBHH

13

Hamuuune MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA W OCYIICCTBIICHUSA
CICAYIOINX XUMHUYCCKUX SKCIICPUMCHTOB!

131

U3y4YeHHE U OlNucaHue (U3MUECKUX CBOICTB BELIECTB; O3HAKOMIIEHHE C
(GU3NUECKUMU U XMUMUYECKUMU SIBICHUSIMH; OIIBITHI, WIIIOCTPUPYIOIINE
MPU3HAKU IPOTEKAHUS XUMUYECKUX PeaKuil

13.2

HN3YUCHUC CII0CO00B Pa3saCICHUA cMmeceit

13.3

MOJIYUYCHHUEC KUCIIOpOAa U U3YUCHUC €TI0 CBOfICTB; MOJIy4YCHHUEC BOJOpOaa 1
HN3YUYCHUC €TO CBOﬁCTB; MOJIYUYCHHEC YIJICKHUCJIOIO rasa M MU3ydCHHE €TI0
CBOﬁCTB; MOJIYUCHHUEC aMMHaKa U U3Yy4YCHUC CT'0 CBOICTB

13.4

IIPUTOTOBJICHUE  PACTBOPOB  C  ONpPEACIICHHOM  MAacCOBOM  JIOJIEH
PAcTBOPEHHOI'0 BEILECTBA
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135

MpUMEHEHHUE MHANKATOPOB (JIakMyca, METUiIopaH)a u (eHondTanenHa)
JUISL OTIPENICJICHUS XapaKTepa Cpelibl B paCTBOPAX KUCIIOT U IIEI0Yen

13.6

UCCJIEJOBAHHUE U OIIMCAHUE CBOMCTB HEOPraHUYECKUX BEILECTB Pa3IMUHBIX
KJIACCOB; M3Y4YEHHE B3aUMOJICWUCTBUS KHUCIOT C MeETaUlaMH, OKCHJaMHU
METAJIJIOB, PAaCTBOPUMBIMM U HEPACTBOPHUMBIMU OCHOBAHUSAMHU, COJIIMU;
IIOJyYeHHE HEpPacTBOPUMBIX OCHOBaHM; BBITECHEHHE OIHOI0 MeTallia
IpyrUM M3 pacTBOpa COJM; MCCIIEOBaHHE aM(OTEPHBIX CBOWCTB
THJIPOKCUIOB AJIFOMUHUS U [IUHKA

13.7

pelieHue SKCIEePUMEHTAIbHBIX 3a7ady 1o TeMaM: "OCHOBHBIE KJIacChl
HEOPraHWYEeCKUX COeNUHEHUU'"; "DiekTpoiauTuueckas auccouuanus’;
"BajkHeHIne HeMeTaibl 1 uX coequuenns’; "Baxnelne MeTaaiabl U UX
coenuHeHus"

13.8

XMMHUYECKHE SKCIEPHUMEHTHI, WUTIOCTPUPYIOIINE TPHU3HAKH POTEKAHHS
peaxIuii HOHHOTO 0OMEHa; KaueCTBEHHBIEC PEAKIIMU HA IPUCYTCTBYIOIIUE B
BOJIHBIX PAacTBOpax MOHBI: XJIOPUI-, OpPOMUI-, HOAU-, CyTIb(aT-, hocdar-,
KapOOHAT-, CHUJIMKAT-aHHUOHBI, THIPOKCHI-UOHBI, KATHOHBI aMMOHWSI,
MarHusi, KajbIUs, aTIOMHUHUS, keneza (2+) u xemesza (3+), memu (2+),
IIUHKA

14

VYmMmenue:

141

NpPEJCTaBIsATh  pe3yJbTaThl  dKCIIEpUMEHTa B (OpMe  BBIBOJOB,
JI0Ka3aTeibCcTB, TpapuKOB W TabAMII W BBIABIATH OSMIIMPUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBATh CBSI3U MEXJAYy pealbHO HAOII0JaeMbIMU XUMHYECKHUMHU
ABJICHUSMU U TIPOLIECCAMH, IPOUCXOJAIIMMH B Makpo- U MHKPOMHPE,
OOBSACHATH MPUYMHBI MHOTOOOpa3Hsl BEIIECTB

IlepeueHp 371EMEHTOB COAEPKAHMSL, IPOBEPSEMBIX HA OCHOBHOM

ToCyJapCTBEHHOM 3K3aMC€HEC 110 XUMHHU

Tabauua 23.5
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Kon

[IpoBepsiemMblil 2IEMEHT COAEpKaHUS

1 IlepBoHavaIbHBIE XUMUYECKUE TTOHATHS

11 Uucrele BemecTBa U cMech. CIocoObl pa3esieHus: cMecei

1.2 ATOMBI U MOJEKyJbl. XHUMHUECKHE dJeMEHTbl. CHMBOJIBI XHMHUYECKHX
371eMeHTOB. [IpocThie U CII0KHBIE BEILIECTRA.

1.3 Xumuueckas: popmysa. BaaeHTHOCTh aTOMOB XUMHUYECKHX 31eMeHTOB. CTeneHb
OKHCJIEHUSI

1.4 3aKkOoH IIOCTOSHCTBA cocraBa BemlecTB. OTHOCUTENIbHAs aTOMHAs Macca.
OTtHOcuTeNnbHAs MOJIEKYJIApHas Macca. MaccoBast 10151 XMMUYECKOTO JIEMEHTA B
COEIMHEHNN

15 KomuuectBo BemectBa. Monbs. Momnspraas macca. MomsipHblii 00beM Ta3oB.
B3anmocBA3b KOJIMUECTBA, MACCHI M YUCTIA CTPYKTYPHBIX €IMHUIL BEIIECTBA

1.6 ®u3nueckue U XMMHYECKUE SIBIICHUA. XHUMHUYECKas Peakuus U €€ IMPU3HaKU.
3aK0H COXpaHEHUsI MAaCChl BEIIECTB. XUMUYECKHUE YPaBHEHUS

2 Ilepnoanueckuii 3akoH U Ilepuoauueckas cucrema XUuMHUYECKUX diieMeHToB [I.1.
MenneneeBa. CTpoeHne aTOMOB

2.1 [Iepnoanueckuit 3akoH. Ileprnoauyeckas cucremMa XMMUYECKUX 3JIeMeHTOB J[.M.
MenpneneeBa. Ilepuoasl u rpynnsl. @U3MUECKUI CMBICI MOPSIAKOBOTO HOMEPA,
HOMEPOB MEpUOa U TPYIIIHI AJIeMEHTa

2.2 Ctpoenne atomoB. CoctaB aToOMHbBIX sijep. M3otomnbl. DiekTpoHbl. CTpoeHue
DIIEKTPOHHBIX  000JI0YeK aTOMOB TepBbIX 20 XUMHYECKHX OSJIEMEHTOB
[Tepuoanueckoit cucremsl .. Menneneena

2.3 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XUMHUYECKHX DJIEMEHTOB TEPBBIX TPEX

nepnuoaoB, Kajlus, KaJlblUA (pazmyca aTOMOB, 3JICKTPOOTPULATCIIBHOCTH,
MCECTAINIMYCCKUX U HEMCTAJINIMYCCKUX CBOﬁCTB) n Ux CO€,I[I/IH6HI/II\/'I B COOTBETCTBUU
C ITIOJIOKCHHUEM 3JICMCHTOB B Hepnom/mec:Kof/i CUCTCMC U CTPOCHUCM UX aTOMOB
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CtpoeHue BelecTa

3.1

Xumuyeckasi cBa3b. KoBajeHTHas (moyisipHasi W HEMOJIApHAsi)  CBS3b.
DNEKTPOOTPULIATEILHOCTh ~ XMUMHYECKUX  3JIeMEHTOB.  MoHHast  CBs3b.
Mertannuueckas CBA3b

3.2

Tumnel KpUCTAUIMUECKUX PEIIETOK (aTOMHas, WOHHAsg, MeTaJIHYecKas),
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAINIMYECKON PEIIETKU W BHA
XUMHUYECKOU CBA3U

Baxueiime npencraBUTeNd HEOpraHW4Yeckux BemiecTtB. Hemeramnsl u  uX
coenuHeHus. MeTanibl 1 UX COEIUHEHUS

4.1

Knaccugukaiuss ¥ HOMEHKIATypa HEOPraHHMYECKUX COCIMHECHUH: OKCHIOB
(comeobpazyrommmue: OCHOBHBIE, KHCIJIOTHBIE, am(oTepHbIE) 51
Hecosieo0pa3yrole; OCHOBaHWM (IIEJIOYM M HEPAaCTBOPHUMBIC OCHOBaHWUS);
KACIOT  (KUCIIOpOJACONepKamue U OECKHUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

4.2

Ou3nyecKkue 1 XUMUIECKHE CBOWCTBA MTPOCTHIX BEIIECTB-HEMETAIIOB: BOIOPOA,
XJI0pa, KUCJI0opo/a, cephl, a3ota, hochopa, yriepoaa, KpeMHU

4.3

®u3nyeckue M XUMHUYECKHE CBOMCTBA INPOCTBIX BELIECTB-METAJIOB: JIUTHS,
HaTpUs, KaJlis, MarHusl M KajbLUs, QJIIOMHHMS, JKejle3a. DIEKTPOXUMHUYECKUN
A HAIIPSIKEHUN METaJIOB

4.4

dusndeckue U XUMUYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHHN HEMETAJIJIOB:
XJIOPOBOJIOPO/Ia, CEPOBOJOPOAA, aMMHAKA

4.5

Ouznyeckue M XUMHUYECKHE CBOMCTBa OKCcHIOB HemeTaiioB: cepel (IV, VI),
azota (IL, IV, V), docdopa (111, V), yraepoaa (IL, IV), kpemuus (IV). [lonyuenue
OKCHJI0OB HEMETAIJIOB

4.6

XuMuyeckue cBoMcTBa OKcu10B: MeTauioB 1A - IIIA rpynm, nunka, meau (I11) u
xkenesa (11, II). [Tonydyenrne okcHI0B METAIIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAaHMM M aM(OTEPHBIX THAPOKCHIIOB (HA MpUMepe
THJIPOKCUIOB  aIOMHMHHA, Kene3a, IuHKa). [lomyuyeHue ocHOBaHUM U
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aM(bOTEepHBIX THIPOKCHJIOB

4.8 OO0mue XUMHYECKHE CBOMCTBAa KHUCIOT: XJIOPOBOJOPOIHOW, CEPOBOAOPOIHOM,
CEpHHUCTOU, CepHOU, a30THOU, (ochopHOH, KpeMHHUEBOH, yroabHOW. OcoObie
XUMUYECKHE CBOMCTBA KOHIEHTPUPOBAHHOM CEPHOM W Aa30THOW KHUCIOT.
[Tonyuenue kucior

4.9 OO0mre XUMHYECKHE CBOMCTBA cpenHuX coliel. [lomyuenue coneit

410 |Ilomyuyenuwe, coOupaHue, paclO3HaBaHHME BOJOPOAA, KHUCIOPOAa, AaMMHAaKa,
YTJIIEKUCIIOro ra3a B JJabopaTopuu

411 |Ilomy4yeHne aMMHaKa, CEpHOW M Aa30THOM KHCIIOT B MPOMBINUIEHHOCTH. ObmIme
CIOCOOBI MOTYyYEHUS] METAILIOB

412 |T'enetnueckas CBA3b MEX]y KJIacCaMU HEOPTaHUYECKUX COETMHEHUN

5 XUMUYECKUE PEeaKINU

5.1 Knaccudukanus XuMHUYECKUX PEeakIUil Mo pa3IHyHbIM MpPU3HAKAM: TI0 YUCITY U
COCTaBy YYACTBYIOIIMX B PEAKIUMU BEIIECTB, MO TeIIoBoMy 3ddexrty, mo
M3MEHEHUIO CTETIEHEW OKHUCIIEHUSI XUMUUYECKUX 3JIEMEHTOB

5.2 TemoBoil 3pPexT XuMUYecKko peaklny, TePMOXUMHUYECKNE ypaBHEHUS. DK30-
Y SHAOTEPMUYECKHE peaKH. TepMOXUMHUYECKUE YPABHEHHS

5.3 OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakini. OKUCIUTENN U BOCCTAHOBUTEIU.
[Tpouecchl OKUCIEHUS U BOCCTAHOBJICHUS. DIEKTPOHHBINA OalaHC OKUCIUTENbHO-
BOCCTaHOBUTEIHHON PEAKITUH

54 Teopust dMEKTPOTUTHUECKON Aucconranui. KaTHOHbI, aHHOHBL. DIEKTPOIUTHI U
HEINEeKTPOoJIUThI. CUIIbHBIC U ca0bIe AIEKTPOIUTHI. CTENEHb JUCCOIHAIIT

5.5 Peakiun moHHOro oOMeHa. YCJIOBHS TPOTEKAHHWS PEAKIMA MOHHOTO OOMeEHa,
MOJIHBIE U COKPAIIICHHBIC HOHHBIE YPABHEHUSI PEaKIUil

6 XuMHs U OKpyKarolas cpenia
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6.1

BemectBa u Marepuasipl B TOBCEIHEBHOW >KM3HM 4elOBeKa. be3omacHoe
UCTIOJIb30BAaHUE BEIIECTB M XHUMHMYECKHX pPEaKUUid B Jabopatopuu U OBITY.
[TepBast moMoIIb MPU XUMUYECKUX O0KOTaX U OTPABIICHUSIX

6.2

XUMHYECKOE  3arps3HEHUE  OKpyKaromield  cpeapl  (KUCIOTHBIC — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MPEIOTBPAIICHHUS
[Ipenenbras pomyctumas kouueHtparnus BemiectB (I1JIK). Poap xumum B
pEIIEHWH OSKOJOTHYECKHX mpobieM. YCulieHue MapHUKOBOro 3ddexra,
pa3pylIeHHe 030HOBOTO CIIOS

6.3

[TIpumenenne cepsl, a3zora, ¢ocdopa, yriepoaa, KpeMHUST U MX COCAMHEHUH B
ObITY, MEIUIIMHE, NPOMBIIUIEHHOCTH M CEIbCKOM Xxo3siicTBe. [IpumeHeHue
METaJUIOB M CIUIaBOB (CTalb, YYTyH, AIOPATIOMHHUN, OpoH3a) B OBITY U
HPOMBIIIJICHHOCTH UX coeluHeHud. [ToHATHE 0 KOpPpPO3MM METallIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

6.4

[TpuponHbIE WCTOYHUKH YTICBOJOPOAOB (Yroib, NPUPOAHBIN Tra3, HEPTH),
MPOIYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COEIMHEHHSIX
yraepoaa (MeTaH, 3TaH, JTWUJIEH, aUETWIEH, 3TaHOJ, IJIMIEPUH, YKCyCHas
kucnora). [loHsATHE O OMONOTMYECKH BaXKHBIX BEIECTBAX: JKUpPaX, OenKax,
YIJIEBOJIAX - U UX POJIM B )KU3HU YEJIOBEKA

PacueTnr:

7.1

o ¢popMysaM XUMHYECKUX COSTMHEHUIN

7.2

Macchl (MacCOBOM) JIOJIM PaCTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3

M0 XUMHNYCCKUM YpaBHCHUAM
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TEMATHYECKOE IINTAHUPOBAHHUES KJIACC

Ne HaumenoBanue KoanuyecTBouacon OCHOBHbBIE BHIBI
n/n PasieIoB HTeM Bcee | Kontpoabn | IlpakTnye| AesiTebHOCTH
HporpaMmel ro | pie paGorbl | ckuepaGo | ofyuarommxcs
ThI
Paznenl.llepBoHavyajibHbIeXUMHYECKHETTOHATHS
11 XuMuUsl — BaxKHasI 3) 0 2 PackpbIiBaTh CMBICIT U3y4aeMbIX

00J1aCThECTECTBO3HAHUS
UIIPAKTHYECKOUIEATEIbHOC
TH YeJI0BEKa

MOHATHH. PackprIBaTh poiib XUMHUU B
IIPUPOJE U KU3HU YEIIOBEKA, €€ CBA3b
C IpyruMH Haykamu. Paznndats
YHCTBIE BEIIECTBA U CMECH;
OJIHOPOJIHBIE U HEOJJHOPOJAHBIE CMECH.
Paznuyars pusnueckue u
xuMuueckue sBiaeHus. CiaeaoBaTh
QITOPUTMAaM HCTIOJIb30BaHUS
AKCIIEPUMEHTATIbHBIX METOJOB —
HaOJIIOJICHUS ¥ DKCIIEPUMEHTA.
HabmronaTe 1 onuceIBaTh 00BEKTHI
IIPH MIPOBEICHUH JICMOHCTPAITUH U
1abOPaTOPHBIX OMBITOB O U3YYCHUIO
(hUBUYECKUX CBOMCTB BEIIECTB,
Croco00B pa3aeneHus cMecen
BemecTB. Crie10BaTh MpaBujiaM
MOJIb30BaHUs XUMUYECKOW MOCYI0M U
J1a00paTOPHBIM 000PYIOBAHUEM, &
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TaKKe MpaBUJIaM 0OpaIeHus ¢
XUMHYECKUMHU BELIECTBAMHU B
COOTBETCTBUM C MHCTPYKLIMEH MpU
BBITTOJIHEHUH MTPAKTUYECKON pabOTHI
Ne 1. BeicTpauBaTh pa3BEPHYThIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha UHPOPMAIIHIO U3
y4eOHMKA U CIIPAaBOYHBIX MAaTEPUAJIOB,
IPAMOTHO MCIOJIb30BaTh U3yYEHHBIN
IIOHATUMHBIN annapar Kypca XMMHUHU.

1.2

BemtectBa n
XUMHYECKUEPEAKITHUHI

[EN

Onpenensars NpU3HAKA XUMHUYECKUX
peaKui, yCIOBHS UX MPOTCKAHMUS.
OOBACHATH CYIIHOCTDh (PU3UUECKUX U
XUMHUYCCKHUX SIBJICHHUIA C TOYKU 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
KrnaccudumupoBats XUMUYECKUE
peaxiuu (1Mo YUCIy U COCTaBy
pearupyromux 1 o0pa3yromuxcs
BerecTB). CocTaBisATh (popMyIIbI
OMHAPHBIX BEIIECTB MO BAJICHTHOCTH
U OTIPEETSATH BAIEHTHOCTD 10
dbopmynam BeniecTB. PacctaBnarh
KO3 QUIIMEHTHI B ypaBHEHUIX
XUMUYECKUX peakiuit. Habmonats u
OTHCHIBATh OOBEKTHI IPU MPOBEICHUU
JIEMOHCTpaIMi U 1a00paTOPHBIX
omnbITOB. [IpOBOANTH BEIYHCIIEHUS TIO
(dbopMyIIaM XUMHYECKHUX COCTMHECHHMA
Y YpaBHEHUSIM XUMHUUYECKUX PEAKIUH.
[TpuMeHSITh eCTECTBEHHO- HayYHBIC
METO/IbI IO3HAHUS (B TOM YHCIIE
Ha0JII0/ICHUE, MOJICTTUPOBAHHE,
AKCIIEPUMEHT U OCHOBHBIE OTIepaIliu
MBICITUTEIILHON 1eATeIbHOCTH
(cpaBHEHME, KIaccupUKaITIs)
BeicTpauBath pa3BEpHYTHIE
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MUCHMEHHBIC Y YCTHBIC OTBETHI C
oropoi Ha HHPOPMAIIHIO U3
y4eOHHKA U CIIPAaBOYHBIX MAaTEPUAIIOB,
rpaMOTHO HUCII0JIb30BATh H3y‘-IeHHBIﬁ
MOHATUIHBIN anmapaT Kypca XHMHUH.

Uroronopazneny 2
0
Paznen2.BaxHeiimmenpencTaBuTeIMHEOPraHHYeCKUXBEIeCTB
2.1 Boznyx. Kucnopoa. 6 0 0 Hcnonp30BaTh XUMUYECKYIO

ITonsaTHe000KCHIaAX

CUMBOJIMKY JJII COCTaBJIeHUs (popmyI
BEIIECTB, MOJIEKYJIAPHBIX YpaBHEHHH
XMUMHAYECKHX PEaKIHi ¢ yd4acTHEM
KHcI0posaa. XapakTepu3oBaTh
(omucHIBaTH) COCTaB BO3/IyXa,
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA
KHCIIOpO/1a, CIIOCOOBI €ro MOJIy4YEHHUs,
IPUMEHEHHE U 3HaueHHE B IPUPOAE U
KHU3HH YenoBeka. CpaBHUBATH
peaKIMK TOPEHUs U MEJICHHOTO
okucyieHus. OOBACHATH CYLTHOCTh
HKOJIOTHYECKUX MPOOIIEM, CBA3AHHBIX
C 3arpsi3sHeHHeM Bo3ayxa. CrieoBaTh
npaBuiaM O6e30macHoi paboThl B
abopaTOpUU MPHU UCTIOJIb30BAHUHT
XMUMUYECKOH MOCYbl U
000pyI0BaHUs, a TAKXKE MPaBUIaM
o0palleHus: C TOPIOYUMHU
BemecTBaMu. [lnanupoBars u
OCYILLIECTBIISATh HAa IPAKTUKE
XHUMHAYECKHE IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHNUS, JIENIaTh
BBIBOJIBI TI0 pe3yJIbTaTaM
HKCIIEPUMEHTA TP NMPOBEJCHUN
J1a00pPaTOPHBIX OIBITOB H
MPAaKTU4YeCKON paboThl. BerancisaTs
KOJINYECTBO BELIECTBA, 00BEM Iaza 1o
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dbopmynam. Y4acTBOBaTh B
COBMECTHOH paboTe B rpymIe.
BeicTpanBath pa3BépHyThIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha uHpopMaIUIo U3
y4eOHMKA U CIIPAaBOYHBIX MAaTEpHAJIOB,
IPaMOTHO UCMOJIb30BaTh U3yUYEHHBIH
MIOHATUMHBIN annapar Kypca XMMHUU.

2.2

Bonopoa.llonsitueoxkucn
OTaXUCOJIISIX

PackpbIiBaTh CMBICT H3y4aeMbIX
MOHATUI U IPUMEHSTH 3TH MOHATHUS
MIPU OMUCAHUK CBOMCTB BEIIECTB U UX
IIpeBpalleHnil. XapakTepu30BaTh
(ormuchIBaTh) (HU3NUYECKUC U
XUMHYECKHE CBOMCTBA BOJOPOAA,
CHOCOOBI €ro MOTy4YCeHHS,
npumenenue. CoOupars npudop st
noJiydeHus Bogoposa. Mcmnonb3oBarh
XHUMHAYECKYIO CHMBOJHKYJIS
cocTaBlieHHs (pOpMyYJT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUH
XMMUYECKHUX peakiiii ¢ ydyacTuem
BOJIOpOia. BEIYHCIIsITE MOTISIPHYTO
Maccy BELECTB; KOJIMYECTBO
BEIlECTBa, 00BEM rasza, Maccy
BemlecTBa; [IpoBoaAUTE pacdéThl O
YpaBHEHHSIM XHMUYECKUX PEaKITHil:
KOJINYeCTBa, 00bEMA, MacChl
BElIEeCTBA 110 U3BECTHOMY
KOJINYECTBY, 00BEMY, Macce
pPEareHTOB WU MPOTYKTOB PEaKITHH.
CrnenoBath npaBuiIaM 6€30MacHON
paboTh! B 1abopaTopuu npu
MCIOJIb30BAHUU XUMHUYECKON TOCY b
1 000pyI0BaHUs, a TAK)KE MpaBUiIaM
oOpallieHus C TOPIOYNMU BeIIeCTBAMU
B ObITy. [ImanupoBats u
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OCYILIECTBIISITh HA PAKTHKE
XUMHNYCCKUC SKCIICPUMCHTHI,
HPOBOJUTH HAOIIOICHHS, JIeNIaTh
BBIBOJIBI ITO pC3yJibTaTaM
IKCIICPUMEHTA. Y4acTBOBATh B
COBMECTHOH paboTe B rpymIe.

2.3

Bopna. PacTBopsl.
ITonsatre 000OCHOBAHUAX

PackpeiBaTh CMBICII U3y4aeMBbIX
MOHATUM U IPUMEHATDH ITH ITOHATHS
IIPY OIIMCAHWH CBOMCTB BEILECTB U UX
IIpeBpalleHuil. XapakTepu30BaTh
¢bu3nyeckrue 1 XMMUYECKHE CBOMCTBA
BOJIbI, €€ POJIb KaK paCTBOPUTEIIS B
IPUPOAHBIX Ipoueccax. CocTaBisATh
YPaBHEHUSI XUMUUECKHUX PEaKIUi ¢
ydacTheM BoJibl. OOBSACHATH
CYILIIHOCTb 9KOJIOTMYECKUX MPOOIIeM,
CBSI3aHHBIX C 3arpA3HECHUEM
MPUPOIHBIX BOJ, CIOCOOBI OUUCTKU
BOJBI OT IPUMECEHN, MEPHI 110 OXPaHE
BOJ OT 3arpsi3HeHus. [lnanuposarts u
OCYILIECTBIIATH Ha PAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTHI,
MPOBOJIUTH HAOIIOCHNUS, JIeNIaTh
BBIBOJIBI 110 pe3yjIbTaTaM
SKCIIEPUMEHTA IIPU TPOBEAECHUH
71a00pPaTOPHBIX OIBITOB U
npakTuyeckoit padbotsl. Crie10BaTh
npaBmiiaM 6e30MacHoi paboThI B
nabopaTopuu IpU UCTIOJIb30BAHUH
XUMHUYECKON NOCY/IbI U
obopynoBanus. [IpoBoauts
BBIUHCJICHUSI C TPUMEHEHUEM
MIOHSTHSI «MaccoBas 0JIs BELIECTBA B
pactBope». BricTpanBath
pa3BEPHYTHIC MNCHMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha HHPOPMALIUIO U3
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y4eOHUKa U CIPAaBOYHBIX MAaTEPHUAJIOB,
rPaMOTHOUCIIOJIB30BATh U3YUYECHHBIH
MOHATUHMHBIN anmapar Kypca XuMHuH.

2.4

OCHOBHEBIE
KJIACCBIHEOPTaHUYECKUXC
O€IMHEHUIT

Krnaccudunupoats nzydaembie
BEIIECTBA 10 COCTaBY U CBOMCTBaM.
CoctaBisth (HOpMyIIBI OKCHIIOB,
KHCJIOT, OCHOBAaHMI1, COJICH U
HA3bIBATh UX MO0 MEXYHAPOIHOM
HoMmeHkarype. [IporaosupoBartsb
CBOMCTBA BELIECTB HA OCHOBE OOIINX
XUMHUYECKHUX CBOWCTB M3YYEHHBIX
KJIACCOB/TPYIIIT BEIIECTB, K KOTOPHIM
onu oTHOCATCS. COCTaBIATh
MOJICKYJISIPHBIC YpaBHEHHS PEAKIINH,
WUTIOCTPUPYIOUTNX XUMHUYECKUE
CBOMCTBA U CIIOCOOBI MOTYUYEHUS
BEIIECTB U3YUYEHHBIX KJIACCOB/TPYIII,
a Tak)Ke IMOATBEPKIAFOIINX
TEHETHYECKYIO0 B3aUMOCBSI3b MEXITY
HUMH. [IpOM3BOIUTH BHIYMCIICHUS TI0
YpaBHEHHUSIM XUMHYECKHX peaKIuil.
[TmaHupoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, TPOBOIUTH
HaOJI0ACHNS, J1eN1aTh BBIBOJIBI 10
pe3yabTaTaM dKCIIEPHUMEHTA TIPH
MIPOBEICHUH TaOOPATOPHBIX OIBITOB U
npakTuaeckuxpadot. CrenoBarb
npaBuiaM O6e30macHoi paboThl B
abopaTOpUH MPHU UCTIOJIb30BAHUHT
XUMUYECKOH MOCYbI U
obopynoBanus. BeicTpanBath
pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOI Ha HHGOPMAIUIO U3
y4eOHUKA U CIPAaBOYHBIX MAaTEPHUAJIOB,
I'PaMOTHO MCIOJIb30BaTh H3yUYCHHBIH
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MOHSATUIHBIN alapar Kypca XUMHUHU.

Hroromnopazaeny 3
0
Pasznea 3. [lepuoguyeckuii 3axon u [lepuoauyeckas cucreMa xXumMmudeckux iementon /1. U.
MenneneeBa. CTpoeHue aToMoB. XuMnueckas cBsi3b. OKHCJINTEIBHO-
BOCCTAHOBHTEJIbHbIEpeaKINu
3.1 [lepuoanueckuit 3aKoH 7 0 0 PackpbiBaTh CMBICT IEPUOIUYECKOTO

ullepronnueckascucreMa
XUMHUYECKUXAIJIEMEHTOB/].
N.MengeneeBa.CtpoeHue
atroma

3aKkoHa. ONUCHIBaTh CTPOEHUE
tabmuipl «[lepnonnyeckas cucrema
XUMHUYECKUX 31eMeHToB J[. 1.
Menpeneesa». MonenupoBarb
CTPOEHHUE aTOMa, SHEPreTUYECKUX
YPOBHEH M MOypPOBHEW IIPU TOMOIIU
PUCYHKOB, JIEKTPOHHBIX
KOH(HUTypaIyii U 3JeKTPOHHO-
rpaduueckux popmyi. [losicHATh
(bu3nyecKuil CMBICI MOPSIAKOBOTO
HOMEpa, HOMEPOB NIEPUOAA U I'PYTIIIBI
areMeHTa. XapakTepu30BaTh
XUMHYECKHUE HIEMEHTHI IIEPBBIX TPEX
MEPUOJIOB, KAJIMM, KaJTbLHI U UX
COEMHEHMS 110 TIOJIOKEHUIO B
IIepnonnueckoit cucreme /.M.
MenneneeBa. OObSICHATH 00IIME
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMMHYECKHUX DJIEMEHTOB
(U3MEHEHHNE painyCOB aTOMOB,
ANEKTPOOTPHUIATETLHOCTH,
BaJICHTHOCTH) U UX COEIMHEHUN B
npeenax MajibIX EPUOJIOB U
IJIABHBIX MOATPYII C Y4ETOM
CTPOEHHUS UX aTOMOB; Y4acTBOBATh B
COBMECTHOH paboTe B mape uiu
rpymre. BeicTpanBaTe pa3BEpHyThIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
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Omopoit Ha MH(POPMAIIHIO U3
y4eOHMKA U IPyTHX UCTOYHUKOB, B
ToM uucie MuTepuera

3.2 XuMuueckas

¢Bs13b. OKMCITUTEIBHO-
BOCCTaHOBUTEIbHBIEPEAK
105071

PackpbiBaTh CMBICT U3y4aeMbIX
noHsaTui. OnpenensiTb BU
XUMHYECKOH CBS3U B COCIUHCHUH.
MopenupoBaTh CTPOCHHE MOJICKYT
IIPY IIOMOILM PUCYHKOB, MOJIEJIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX
dbopmyit. crionb30BaTh XUMUYECKYIO
CUMBOJIUKY JJIsi COCTaBICHUS POpPMYIT
BEILIECTB, AIEKTPOHHOTO OajaHca
peakuuii. OnpeaessiTh CTEIEeHb
OKHCJICHMS aTOMOB XHUMUYECKHUX
AJIEMEHTOB 1O (hopMyiaM U
COCTaBIISATH (POPMYIIBI OMHAPHBIX
COSIMHEHHH I10 CTEIICHU OKHMCIICHUS
ATOMOB XUMHYECKUX DJIEMEHTOB.
Onpenensarb OKUCIUTENb U
BOCCTaHOBHUTENb. PaccTaBisaTh
KO2(DPUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKuuii METOIOM JIEKTPOHHOTO
6ananca. HaOmrogaTh XUMHYECKHE
OTIBITHI TIO TIJIAHY, aHAJTU3UPOBATH U
nenath BeIBOJBL. Mcnons3oBath MKT
JUIS CO3MTaHus MOJCCH, TOTOTOBKH
MPE3EHTALINM, TOKIAJ0B 110 TEME.
BricTpauBath pa3BEpHyThIC
MHCbMEHHBIE U YCTHBIE OTBETHI C
OTopoit Ha MH(POPMAIIHIO U3
y4eOHUKA U APYTUX UCTOUHUKOB, B
ToM uucie NaTtepHera

Hroronopaszneny

[EEN
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PesepBHOEBpems 3 0 0
O011eeK0IMYeCTBOYACOBIIONPO 6 4 5
rpamme 8

o1




IKJIACC

n/n

HaumenoBa
HUE
pa3aesioB u
TeMIIporpa
MMBI

KoaudecTBoyacos

Bcero

KoHTpoJIbHBI
epadoThbI

IpakTHuec
KHepadoThl

OcHoOBHBIE BUIBI
AesITeIbHOCTH 00YYAIINXCS

Pa3nenl.BemecTBouxumMmmuiecKuepeakium

1.1

[ToBTOpEenue u
yriyOsieHue
3HAHUMOCHOBHBIXPA3/ET
OBKypca8kacca

5

1

0

XapakTepu3oBaTb XMMUYECKUE
AJIEMEHTBI NIEPBBIX TPEX MEPUOJIOB,
KaJIAsl ¥ KJIBLMA 110 UX IOJI0KEHUIO B
[Tepuonuueckon cucreme /1. 1.
Menneneesa. Knaccudunuposats u
Ha3bIBaTh HEOPTAaHUYECKUE BEILIECTBA
M3YYEHHBIX Kj1accoB. OnuckIBaTh
o011IKe XUMHUYECKHEe CBONCTBA
BEILIECTB PA3JINYHBIX KJIACCOB,
MIOATBEP>K1aTh CBOMCTBA IPUMEpPaMU
MOJIEKYJISIPHBIX YPaBHEHUN
XUMHYECKUX peakuuid. Onpenensrsb
BUJI XUMUYECKOM CBSI3U U TUIT
KPUCTAIUIMYECKOUN PEIIETKH
BemecTBa. [Iporno3uposare cBOKCTBa
BEILECTB B 3aBUCUMOCTHU OT UX
CTpoeHHus. BricTpanBath pa3BEpHYThIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
OTopoit Ha MH(POPMAIIHIO U3
yueOHHUKa U CIIPAaBOYHBIX MaTepPHAJIOB,
IPAaMOTHO MCIOJIb30BaTh U3yYEHHBIN
MOHATUHMHBIN anmnapar Kypca XUMUU

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH

XUMHYECKUXPEAKIUI

PackpbIiBaTh CMBICTT H3y4aeMbIX
MOHITHIA U IPUMEHSATh 3TH MTOHSATHS
IIPY OMUCAHUM CBOMCTB BEIIECTB U UX
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npeBpamienuii. Knaccupunuposars
XUMHUYECKHE PEAKIIUH 110 PA3THIHBIM
IIPU3HAKaM. Y CTaHABIUBATh
3aBUCUMOCTBH CKOPOCTH XUMHUYECKON
pPEaKIuu OT PA3IUYHBIX (PAKTOPOB.
[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX
MPEBPAIICHUI B Pa3IMIHBIX
ycnoBusix. OnpenensiTh OKUCTUTENb U
BoccranoButedb B OBP. CocTaBisiaTh
AJIEKTPOHHBIN OAJIAHC PEaKIIHH.
[Tpon3BOAUTH BEIYKMCIICHHS 110
XUMUYECKUM YPaBHEHUSM.
YyacTBOBaTh B COBMECTHOM paboTe B
nape wiu rpyirmne. BeicTpauBath
Pa3BEPHYTHIE MUCbMEHHBIEN YCTHBIE
OTBETHI C OTIOPOI HAa HHPOPMALIUIO U3
y4eOHUKa U CIIPABOYHBIX MAaTEPHUAJIOB,
TPaMOTHO MCIOJIb30BaTh N3YUCHHBIN
MOHSATUHHBIN annapar Kypca XMMHUH.

1.3

9J'IeKTpOJ'II/ITI/I‘-ICCKa$II[I/IC
conuanysa. XuMHYECKHUE
pCaKknuu BpacTBOpax

PackppiBaTh CMBICI U3y4aeMBbIX
MOHSTHM, a TAK)KE CMBICI TEOPUHU
ANEKTPOJINTUYECKON JUCCOLUALINH.
OOBACHATD MPUUUHBI
ANEKTPONPOBOIHOCTH BOIAHBIX
pPacTBOPOB BEILIECTB, pa3IinyaTh
cyabble U CHIIbHBIE SJIEKTPOJIUTHI.
CocTaBnaTh ypaBHEHUS
JMCCOLMALMMKNCIIOT, IIEI0YE U
COJIEH, MOJIHBIE U COKPAIIEHHBIE
VMOHHBIE YPaBHEHUS! XUMUYECKUX
peaxkiuii HOHHOTO OOMeHa, KpaTKue
VOHHBIE YPaBHEHUS POCTHIX PEAKIUI
TUIPOJIN3a Coyieil. XapakTepu30BaTh
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o0IIre XUMHUYECKHEe CBOMCTBA
BEIIECTB Pa3JIMYHBIX KJIaCCOB Ha
OCHOBE TEOPHUH IEKTPOIUTHIECKOMN
JUCCOLIMALINY; TIOATBEPKIATh
CBOWCTBA MPUMEPAMU MOJICKYJISPHBIX
Y MOHHBIX YPAaBHEHUH XUMUYECKUX
peakuuii. Pematp
HKCIEpPUMEHTAIbHBIE 33]]auH 110 TEME.
[TmanupoBaTh U OCYIIECTBIATH HA
IPAKTUKE XUMUYECKHE
HKCIEPUMEHTBHI, TPOBOIUTH
HaOJI0ACHNUS, J1e/1aTh BBIBO/IBI 110
pe3ybTaTaM 3KCIIEPUMEHTA MPH
IIPOBE/IEHUH J1aOOPAaTOPHBIX OIBITOB U
npakTUYecKux padot. CienoBarb
npaBuiaM 6e30macHoi paboThl B
abopaTOpUU MPHU UCTIOJIb30BAHUHT
XMUMUYECKOH MOCYbl U
obopynoBanus. [IpoBoauthb
BBIUUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM. Y4acTBOBATh B
COBMECTHOH paboTe B mape Wiu
rpymnre. BeicTpauBath pa3BEpHyThHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
OTopoit Ha MH(POPMAIIHIO U3
y4eOHMKA U IPYTHX HCTOUHUKOB
uH(popMalnu, B TOM YHCIIe

WNHurepHera
Uroronopazneny 1
7
Paznen2.Hemera/uiblunxcoeuHEeHUsI
51 ObmasxapakTepucTHKaXx 4 0 1 OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
' umuueckuxi’iaeMmeHToB VII U3MEHEHHHU CBOMCTB HEMETAJIJIOB U UX
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A-rpynnsl. ['amorensi

COCIMHEHMI B Ipeeaax MajbIxX
MEPUOJIOB U TJIABHBIX MOJATPYIIIT
[Tepuoanueckoit CuCTEMBI
XUMHYECKUX 3JIEMEHTOB C yUETOM
CTPOCHUS HX aTOMOB.
XapakTepu3oBath (pU3NUECKUE U
XMUMUYECKHE CBOWCTBA MPOCTHIX
BEIIECTB rajloreHoB (Ha mpuMepe
XJIOpa) U CJIOKHBIX BEIIECTB
(xJ10pOBOAOPO/IA, XIOPHA HATPHUSA),
CIIOCOOBI X TOJTYYEHUs, TPUMECHEHHUE
Y 3HA4YCHHE B MIPUPOJIC U KU3HU
yenoBeka. Onpenenars XJI0pUI-UHOHbI
B pactBope. [InanupoBats u
OCYIIECTBIISITh Ha IPAKTUKE
XMUMHUYECKHE IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOJIOICHNUS, JeNIaTh
BBIBO/IBI 110 pe3yJIbTaTaM
AKCTIEPUMEHTA TP TPOBEICHUN
71a00paTOPHBIX OIBITOB U
npakTuueckux pador. CienoBaTh
npaBuiaM 6e30macHoi paboThl B
abopaTOpUU MPHU UCTIOJIb30BAHUHT
XUMUYECKOH MOCYbI U
obopynoBanus. BeicTpanBath
pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE
OTBETHI C OTIOPOH Ha MHPOPMAIHIO U3
y4eOHMKa U CIIPAaBOYHBIX MaTepHAJIOB,
IPaMOTHO UCTIOIh30BaTh H3yYCHHBIH
MOHSITHIHBIN anmapaT Kypca XUMUHU

2.2

OobmmasxapakTepuCTHKaX
HUMHYECKUX3JIeMEeHTOBV ]
A-

rpynnsl. Cepaneécoeinie

OOBACHATH 001IIME 3aKOHOMEPHOCTH B
N3MEHEHHUU CBOMCTB 3JeMeHTOB VIA-
IPYIIIBI U UX COCAUHEHUH C YY4ETOM
CTPOCHUS UX aTOMOB.
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HHA

XapakTepu3oBaTh GU3NIECKUE U
XUMHYECKHE CBOICTBA MPOCTOTO
BEILIECTBA CEPHI U €€ COCTMHEHU I
(cepoBoI0pOIa, OKCHJIOB CEPHI,
CepHOM KUCIIOTHI, CyNb(haToB),
CHOCOOBI X MOJyYeHUsl, MPUMEHEHUE
¥ 3HaYEHHE B MIPUPOJIE U KU3HU
yenoBeka. OnpenesnsaTs HaI4Iue
Cynb(haT-uOHOB B PacTBOPE.
OOBACHATH CYLTHOCTb
AKOJIOTMYECKUXIIPOOIIEM, CBSI3aHHBIX
C mepepabOoTKO COeIMHEHUN CephI.
[TmanupoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKUE
HKCIEPUMEHTBHI, TPOBOIUTH
HaOJI0ACHNUS, J1eN1aTh BBIBOJIBI 10
pe3yJbTaTaM SKCIIEPHUMEHTA.
CrnenoBath npaBuiaM 6€30MacHON
paboThl B 1abopaTopuu npu
MCIOJIb30BAHUU XUMHUYECKON TOCY bl
u obopynoBanus. [IpouzBoauTh
BBIUUCIICHUS 110 XUMHUECKUM
ypaBHeHHsIM. Mcrionb30BaTh pu
BBINOJIHEHUH YUEOHBIX 3a1aHUM
TEKCTHI y4eOHUKa, CIIPABOYHEIC
matepuaisl (Ilepuoguueckyro
CHCTEMY XHMHUYECKHX 3JIeMEeHTOB /1.
. Menneneea, Tabnuity
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUH U
coJiel B BOJIE, ANEKTPOXUMHUYECKHIMA
P HANIPSKEHUH METaJIOB).
Vcnonb30BaTh NpH BHITIOJTHEHUU
y4eOHBIX 3aJ]aHH U B IIpoIecce
UCCIIEIOBATEIbCKON AEATEIbHOCTH
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Hay4YHO-TIONYJIAPHYIO JUTEPATYPY
XUMHUYECKOTO COJepIKaHUS,
CIIPaBOYHBIE MaTEPHUAJIbI, PECYPChI
HNutepHera

2.3

O61as
XapaKTepUCTUKAXUMHUUYEC
KUX3JIEeMEHTOB VA-
rpynnsl. A30T, pocdhop u
UXCOCAMHCHHUS

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 31eMeHTOB VA-
TPYIIIBI ¥ UX COSAMHEHUH ¢ YIETOM
CTPOCHHMSI KX aTOMOB.
XapakTepu3oBaTh (GU3NUCCKUE U
XUMHYECKHUE CBOMCTBA MPOCTHIX
BelecTB a3ota u pocdopa u ux
COCIMHEHHH (aMMHaKa, coien
aMMOHMSI, a30THOH KHCIIOTBI,
HUTPATOB, Okcua dpochopa (V) u
dhochopHoii KHCIOTHI, PochaTos),
CHIOCOOBI MIX TIOJTyYCHUsI, IPUMEHEHUE
Y 3HA4YCHHE B MIPUPOJIC U KU3HH
yenoBeka. OnpenensiTe HOHBI
aMMOHM U pocdar- HOHBI B
pactBope. OOBSACHSITH CYIIIHOCTh
HKOJIOTMUECKUX MPOOIIEM, CBI3aHHBIX
C HaXOXKJICHUEM COCJIMHCHHI a30Ta U
docdopa B okpykaromei cpeae.
[TnarrpoBaTh M OCYIIECTBIIATH Ha
MPAKTUKE XUMUYECKUE
9KCIIEPUMEHTHI, IPOBOTUTH
HaAOII0/IeHUs, IeTIaTh BBIBOBI 110
pe3yJibTaTaM 3KCIEpUMEHTA TIPH
MIPOBEJICHUH J1A0OPATOPHBIX OMBITOB U
pakTUIeckor paboTel. Ciie1oBaTh
npaBuiaM O6e301acHoi paboThl B
nabopaToOpUH IPU UCTIOTE30BAHUH
XUMHYECKOH MOCYAbI U
obopynoBanus. [Ipon3BoauTh
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BBIYUCIICHUSA 110 XUMHWYCCKUM
ypaBHeHMsIM. Mcnionb3oBaTh npu
BBITIOJTHEHUH YYCOHBIX 3aaHHMA
TEKCThl y4eOHUKa, CIIPABOYHBIE
MaTepuaibl (IEpUOINYECKYIO
CHCTEeMY XMMUYECKHX 371eMeHTOB [l.
N. MenneneeBa, Tabmuiry
PacTBOPUMOCTH KUCIIOT, OCHOBAHUH U
COJIEH B BOJIE, DJIEKTPOXUMUYECKUN
Psil HAaNpsDKEHUH METaJIoB)

2.4

OobmasxapakTepucTHKaxX
MMHUYECKUXDJIEMEHTOB
IVA-rpynnel. Yriepon
WKPEMHUINUUXCOETUHEHN
o

OOBACHATH 0011E 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 311eMEHTOB [VA-
IPYIIIBI U KX COEAMHEHUH C YUYETOM
CTPOEHHUS UX aTOMOB.
XapakTepu3oBarb (pU3NUECKHE U
XUMHUYECKHUE CBOWCTBA MPOCTHIX
BEILIECTB YIJIEPO/Ia U KPEMHHUS U UX
COCIMHEHHH (OKCHUJIOB yTJIepo/ia,
YTOJBHON KHUCIOTHI, KAPOOHATOB,
OKCHJIa KPEMHUS, KPEMHUEBOU
KHCIIOTHI, CUJTMKATOB), CIOCOOBI HX
MOJTyYEHUsI, TPUMEHEHUE U 3HaYCHUE
B MIPUPOJIE U )KU3HU YEIIOBEKa.
OOBACHATH MIPUINHHO-CIIEACTBEHHYIO
CBA3b: CTPOCHHE BEIIECTBA —
CBOMCTBAa — IPUMEHEHHE — Ha
puMepax CoeAMHEHUN yriaepoaa u
kpemuus. OnpenensTe KapOoHaT- 1
CUJIMKAT-UOHBI B PaCTBOPE.
OOBICHATH CYIIHOCTh SKOJOTHYECKUX
mpo0JieM, CBSA3aHHBIX C HAXO0XKIEHUEM
YIJIEKUCIIOTrO ra3a B OKpyKarouen
cpene. [ToaTBep’aath 0COOEHHOCTH
COCTaBa OPraHUYECKUX BELIECTB

58




MIPUMEPAMHU MPOCTHIX COEANHEHHUH
(MetaH, 3TaH, 3TUJICH, allETUJICH,
3TaHOJI, TIMLEPHH, YKCyCHas
KHCIIOTa), B3AUMOCBSI3b
HEOPraHUYECKUX COCIMHEHUN
yriepoaa UOPraHuYeCKUX BEIIECTB.
OnwuceIBaTh posib OETKOB, KUPOB U
YIIIE€BOI0B B (DYHKIIMOHUPOBAHHUH
’KHMBBIX OPraHU3MOB, COCTaB
MPUPOIHBIX UCTOYHUKOB
YIJIEBOJIOPOOB, UX POJIb B OBITY U
MPOMBIIIIEHHOCTH. [IpoBOIUTE
BBIYUCIICHUS 110 YPABHEHUSIM
XUMHUYECKUX peakuuii. [Imanuposartsb
Y OCYIIECTBIISATH Ha MPAKTHKE
XMUMHUYECKHE IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOJIOICHNUS, JeNIaTh
BBIBO/IBI 110 pe3yJIbTaTaM
AKCTIEPUMEHTA TP TPOBEICHUN
71a00paTOPHBIX OIBITOB U
npakTuieckux pador. Crenosarb
npaBuiaM 6e30macHoi paboThl B
abopaTOpUU MPHU UCTIOJIb30BAHUHT
XUMUYECKOH MOCYbI U
obopynoBanus. Mcrnons30Bath npu
BBINOJIHEHUH yUEOHBIX 3a/1aHUI
TEKCTHI y4eOHUKa, CIIPABOYHEIC
matepuaisl (Ilepuoguueckyro
CHCTEMY XHMHUYECKHX 3JIeMEeHTOB /1.
. Menneneea, Tabnuity
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUH U
COJIEH B BOJIE, DJIEKTPOXUMUYECKUN
PSAI HAPSHKEHUH METAJIOB)
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Hroromnopazaeny 2
5
Pa3zpen3.MeraaanIinuxcoeIMHEeHUS
3.1 OO6mme 4 PackppiBaTh CMBICT H3y4aeMbIX
CBOMCTBAMETAIIIOB MOHSTHIA U IPUMEHSATh 3TH MTOHSATHS

MIPU OTIMCAHUH CBOMCTB BEIIECTB U UX
npeBpameHuii. OOBSACHATH o01IHe
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JIEMEHTOB- METAJIJIOB U UX
COEIMHEHMI ¢ yUETOM CTPOCHUS UX
aTOMOB. XapaKTepru30BaTh CTPOCHUE
MeTaJuIoB, 001Ke Pu3nUecKue u
XHUMHYCECKHE CBOHCTBA METAJIJIOB.
Xapaktepu3oBaTh 00ITHE CIIOCOOBI
noytydeHus: MetauioB. ONuchIBaTh
CIOCOOBI 3aIIUTHI METAJIOB OT
koppo3uu. CienoBaTh NpaBuIaM
6e3onacHoil paboThl B 1abopaTopun
MIPY UCITOJIb30BAHUN XHMHYECKOM
1ocyibl 1 000pYJOBaHUS.
[Tpon3BOIUTE BEIYUCIICHUS 110
YPaBHEHUSIM XUMHYECKHUX PEaKIIHid,
€CJIM OJTUH U3 PEareHTOB COJCPKUT
MpUMECH. Y4acTBOBaTh B COBMECTHOM
paboTe B mape uiM rpymre.
Hcnons30BaTh pH BHIOTHEHUH
y4eOHBIX 3aJJaHUH TEKCTHI yueOHUKa,
CIPaBOYHBIE MATEPUAIIBI
(ITepuonnueckyto cucremy
XUMHUYECKHUX deMeHTOB /JI. .
MenneneeBa, TabauILy
PacTBOPUMOCTH KHUCIIOT, OCHOBaHHH U
COJIEH B BOJIE, DJIIEKTPOXUMUYECKUI
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pSA HaNpSHKEHUH METaJIOB)

3.2

BaxxuenmuemMeTayisIng
XCOEINHEHUSA

16

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
W3MEHECHUHU CBOMCTB 3JICMEHTOB-
METAJIJIOB U UX COCAMHEHUN B
rpynmnax ¢ y4éToM CTPOCHHS HX
aTOMOB. XapaKkTepH30BaTh
(bu3HUYeCKre U XUMUICCKIE CBOHCTBA
MPOCTHIX BEIIECTB METAJIIOB M UX
COCTMHEHHH (OKCUIOB, THIPOKCHIOB,
coJieil), cnocoObl UX MOJIy4YEHHUS,
MPUMEHEHUE U 3HAaYCHUE B IPUPOJIE U
KU3HU YeJIOBeKa. Y CTAaHABJIMBATH
MPUYKUHHO- CJIEJICTBEHHYIO CBSI3b:
CTPOEHHE BEIECTBA — CBOMCTBA —
MPUMEHEHHE — Ha TPUMepax
M3y4aeMbIX BemecTB. Pacrio3HaBats ¢
MTOMOIIbIO0 KAYECTBEHHBIX PEaKIUi
WOHBI METAJIJIOB: MarHus, KaJIbIIHS,
aIIOMUHUS, IUHKA, xene3a (1) u
xenesa (I1), mequ (II). oka3siBaTh
amM(OTepHBIN XapaKTep OKCUIOB U
THJIPOKCHJIOB QTFOMUHHS U [TUHKA.
[TnarrpoBaTh U OCYIIECTBIATH Ha
MIPAKTUKE XUMHYICCKUE
AKCIIEPUMEHTHI, IPOBOIUTH
HaOJIIOJIEHY, 1eJIaTh BBIBOKI 110
pe3ysbTaTtaM KCIEPUMEHTa IPU
MIPOBEJICHUH JIAOOPATOPHBIX OMBITOB U
MpakTU4Ieckux padot. CrnenoBarh
npaBmiiaM 6e30MacHoi paboThI B
nabopaTopuu MpH UCIIOIb30BAHUH
XUMHYECKOH MTOCYAbI U
obopymoBanus. [Ipou3BoanThH
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BBIUHCIIEHUS 10 XUMUYECKUM
YPaBHEHHSM. Y 4acTBOBAaTh B
COBMECTHOH paboTe B mape uiu
rpynne. BeicTpanBars pa3BépHyThIe
IIMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha uHpopMaIHIo U3
y4eOHMKA U CIIPAaBOYHBIX MaTEpHAJIOB,
I'PaMOTHO UCIOJIb30BaTh U3yUYEHHBIN
ITOHSATUMHBIN annapar Kypca XMMUu

I/ITOFOHOp asaeiny

20

Pasznend. Xumusinokpy:kawmascpena

4.1

BeH.IeCTBaI/IMaTCpI/IaJIbIB
KHU3HUYCIJIOBCKA

XapakTepHu30BaTh pPOJib XUMUH B
pa3auyuHbIX cdepax AeaTeIbHOCTU
Jro/iel, OCHOBHBIE BEILlECTBA U
MaTepuasbl, IPUMEHSEMbIE B )KU3HU
COBPEMEHHOT0 4yenoBeka. OObACHAT
yCIIOBHSI O€3011aCHOIO UCIIOIb30BaHUS
BELIECTB U XMMUYECKHUX PEAKIIHI B
ObITY. AHAIU3UPOBATh U KPUTUYECKU
OLIEHUBATh WH(POPMALIHIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEITLCKOTO
XO03s1ICTBa, TPAHCIIOPTA U JIp. HA
COCTOSIHUE OKPYXKArOILEH Cpeibl.
YMeTh OKa3pIBaTh MEPBYIO OMOILb
MIPU XUMUYECKHUX 0KOTax U
oTpaBieHusX. [[puHumaTs yyactue B
00CyXJI€HIH MPOOIEM XUMUYECKON 1
9KOJIOTMUYECKOM HANPaBIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3UIUIO
1o mpobaemMe u npeagaraTh
BO3MOYKHBIE ITyTH €€ pelIeHus

Hroronopaszneny
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PesepBHOEBpEMS

OO0111eeK0IMYECTBOYACOBIIONIPOTD
aMmMe

68
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