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HNOACHUTEJBHASASAIINCKA

[TporpaMManoXuMUUHAYpOBHEOCHOBHOT000IIIEr000pa30BaHUsACOCTaBIEHAHAOCHOBETPEOOBaHMIA
Kpe3yIbTaTaMOCBOCHUIOCHOBHOMOOPA30BaTEIbHOM MPOrpaMMbl OCHOBHOTO 00IIero oOpa3zoBaHus,
npeactaBieHHBIXBOI' OCOOO0, aTakxeHaocHOBeheIepaTbHOUPAOOUSHITPOTPAMMBIBOCITUTAHUS M C
y4ETOM KOHIICTIIINU MpEenoIaBaHus yueOHOTO npeaMera
«Xumus»BoOpazoBaTebHbIXOpranu3amusax Poccuiickoit denepanuu.

B pabouyto nmporpamMmy ObUTH BHECEHBI H3MEHEHHS MTPUKa3 MuHIpocBemeHus Poccun ot
09.10.2024 N 704 «O BHeCE€HUM U3MEHEHU B HEKOTOPBIC MPHUKa3bl MUHUCTEPCTBA MIPOCBEILICHUS
Poccuiickoit @enepannu, kacarouecs GpeaepaabHbIX 00pa30BaTeIbHBIX MPOrPaMM HaYaIbHOTO
o01rero oOpa3oBaHus, OCHOBHOTO OOIIETO 00pa30BaHUsI U CPEIHETO OOIIEro 00pa3oBaHUS».

[TporpaMmManoxuMuuIaéTIpeACTaBICHUEOETIX,00eHCTPATEr MO0y CHS, BOCITU TAHUSTUPA3BU
TUA00YYaIOIINXCACPECTBAMIUYYEOHOT OIIpeIMETa, yCTaHABIMBACTOOSI3aTEIbHOCTIPEIMETHOECOACPK
aHue,peaycMaTpUBacTPaCIIPEEIIEHUEEr OII0KIACCAMUCTPYKTYPUPOBaHUEIOpa3AelaMUTEMaMIIPOT
PaMMBITTOXUMHUU,OTPEEIIIeTKOINYECTBEHHBIENKAUECTBEHHBIE XapaKTEPUCTUKU  COJIEPIKaHUs,
PEKOMEHIyeMYIOIOCIIEI0BATEIbHOCThU3YYCHUSIXUMUUCYIETOMMEKITPEAMETHBIXUBHY TPUITPEIMETH
BIXCBSA3EH,TIOTHKNY4eOHOTOMpPOIIecca,BO3PACTHRIXOCOOEHHOCTEH00 Y HatOIIUX CS1,0MIPEACTIAETBOZMOK
HOCTHUIIpEAMETaUIApeain3aluy  TpeOoBaHUI K  pe3yilbTaTam OCBOEHUS OCHOBHOM
00pa3oBaTeIbHOUIIPOTPAMMBI Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakKe TpeOOBaHUIA
Kpe3ylibTaTaM O0y4YeHUs XUMUU Ha YpPOBHE IeJiel M3ydeHHUs MpelIMeTa U OCHOBHBIXBHIOBYUEOHO-
[I03HABATEJIbHONEATEIbHOCTHOOYUAIOIIErOCAIIO0CBOEHUIOYUEOHOTO COIEPKAHMSL.

3HAHUEXUMHUHCITYKUTOCHOBOM () OPMHUPOBAHUSIMUPOBO33PEHUA00yUaIOIErocs, ero
[IpeJICTaBICHUM 0 MaTepUaIbHOM €IMHCTBE MUpa,
BaXXHYIOPOJILUTPAIOTPOPMUPYEMBbIEX UMUEHITPECTaBICHUSOB3aUMOIIPEBPAILICHUSXOHEPTHH U 00
HBOJIIOLIUN BELIECTB B MIPUPOJIE,O0 MyTSIX perieHus

[100aNBHBIXITPOOIEMYCTOMYMBOTOPA3BUTHIUETIOBEUECTBA—
CBIPbEBOM,HEPTETHUECKOM, MTUIIIEBOMUIKOIOTMUECKOM0E30IMacHOCTH,ITPOOIIEM 3paBOOX PAaHEHUSI.

N3yuennexumuu:

CrocoOcTByeT peanuzanuu BO3MO>KHOCTEHN JUIS  CaMOpPa3BHUTHUSA

u(hopMUPOBAHUS KYJIbTYpbI JUYHOCTH, ed o0reit u (GYHKIIMOHATEHOM
IPaMOTHOCTH; BHOCHUTBKJIIB()OPMUPOBAHHEMBIIIUICHUSUTBOPUECKUX CITOCOOHOCTEHO0yJarOINX CA,

HABBIKOB ux CaMOCTOSITENIbHOW ~ yueOHOM
NeSITeTbHOCTH,IKCIIEPUMEHTATBHBIX " MCCIIEIOBATEIIbCKUX YMEHUH,
HEOOXOTUMBIX KAK B

MOBCEHEBHOIKN3HHU, TAKUBIIPO()ECCHOHATEHOU IS TETHHOCTH;

3HAKOMHUTCOCTICIIM(PUKONHAYIHOT OMBIIIUICHHSI,3aK1a/IbIBACTOCHOBBIIIETIOCTHOTO ~ B3TMIsfia  Ha
€IMHCTBO TIPUPOJBI U YEIOBEKA, SBISETCS OTBETCTBEHHBIMATAITOMB(OPMHPOBAHUUECTECTBEHHO--
HaY4YHONTpaMOTHOCTHOOYUAIOINXCS;
croco0cTBYeT(HOPMUPOBAHUIOIIEHHOCTHOTOOTHOIIIEHUAKECTECTBEHHO -

-Hay4YHbIM  3HAHUSAM, K  TpUpPOJE, K  YeJIOBeKy, BHOCHT CBOM  BKIaJg B
HKOJIOTMYECKOE00Pa30BAHNE00 Y AIOIINXCSI.

JlaHHbIeHaNPaBIeHUABOOYUEHUMXUMUHOOECTIeunBatoTCsACIen(pruKoiicoaep kaHus ydeOHOroIpe
JIMETa,KOTOPBIHSIBIIIETCSIEArOTHIECKNATAITHPOBAHHBIM OTPAKCHHEM 0a30BOW HAayKH XMMHHW Ha
ONpEeACIEHHOM dTane e€pa3BUTHS.

Kypc xumMum  Ha  ypoBHE  OCHOBHOTO  oOmero  oOpa3oBaHUSI ~ OPHUEHTUPOBaH
HA0CBOEHUEO0yUaIOIUMHUCICUCTEMBITIEPBOHAYATbHBIXTOHATHIX UMUU,0CHOBHEOPTAaHUYECKOMXUMU
UUHEKOTOPBIXOTICTbHBIX3HAUNMBIXTOHATHHOPTaHUIECKOUX UMUH.

CtpyKTypa cofepkaHus MPOrpamMMbl 0 XUMUU c(hopMHUpoBaHA HA OCHOBECHCTEMHOTO MOJIX0/1a
Kk e€ u3yuenuto. ConeprkaHue CKJIaIbIBAETCSl U3 CHUCTEMBINOHATUH O XHMHUYECKOM 3JIEMEHTE U
BELIECTBE U CHCTEMBI MTOHSTHIA 0
xumMHuueckonpeakuu. O0e3ITUCHUCTEMBICTPYKTYPHOOPTraHU30BaH IO PUHIIUITYTIOCIIEI0OBATEILHOTO
pa3BUTHSI 3HAHUI Ha OCHOBE TEOPETUYECKUX MPEICTaBICHUIPA3HOTO YPOBHSL:



—  aTOMHO--MOJICKYJISIPHOTOYYCHHUSKAKOCHOBBIBCETOECTECTBO3HAHUS;
— Ilepnoanueckorozakonall.ll.MeHneneeBakakOCHOBHOT 03aKOHAXUMUH;
—  YYCHHSIOCTPOCHUUATOMAUXUMHUYCCKOH CBS3H;
— MpeACTaBICHUHO003IEKTPOIUTHYCCKOUINCCOIMAIIMUBEIIIECTBBPACTBOPAX.
Teopernyueckre3HaHUIPACCMATPUBAIOTCIHAOCHOBEAMITUPUUECKUTIONIYYCHHBIX U OCMBICICHHBIX
(bakToB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT
OJIHOTOYPOBHSIKJIPYTOMY,BBITIONHSA() YHKIUNOOBICHEHUSUTIPOTHO3UPOBAHUSICBOWCTB, CTPOSHUS U
BO3MOKHOCTEH IIPAKTUYCCKOTO IPUMEHEHHUS U TTOTYICHUAN3y4aeMbIXBEIICCTB.
OCBOCHHETIPOTrPAMMBITTOXUMUUCITIOCOOCTBYET(OPMUPOBAHUIOTIPE/ICTABIICHUS O  XHUMHYECKON
COCTAaBJIAIOLIEH Hay4IHOU KapTHUHBI MuUpa B
JIOTUKEEECUCTEMHONTTPUPOABL, IEHHOCTHOTOOTHOLIEHUAKHAYYHOMY3HAaHUIOMMETO/1IaMITO3HAHUSIBHA
yke.M3yueHneXUMUHATTPOUCX O IUTCITPUBIICUCHUEM3HaHUH3PaHEEU3YICHHBIX yU€OHBIXITPEIMETOB: «
OkpyxarouiMup»,

«buomorns. 5—7knacceyn«du3nka. 7xKmace.

[TpuK3y4yeHUMXUMUUITPOUCXOJUTPOPMUPOBAHNE3HAHUHOCHOBXUMUUECKONH HAayKH Kak 00JacTH
COBPEMEHHOTO €CTECTBO3HAHU,
MPaKTUYECKOUIEATETbHOCTHYEIOBEKANKAKOJTHOTOM3KOMIIOHEHTOBMUPOBOMKYIBTYpPBI. 3a/1auaydeOH
OTOIPEIMETACOCTOMTB(POPMUPOBAHUNCUCTEMBIXUMUYCCKUX3HAHUA —  BaXHEHWIMUX  (PaKTOB,
MTOHSTHIA, 3aKOHOB u TEOPETUUECKHUX
MOJIO’KEHUH,JOCTYIHBIX0000IIEHU MU POBO33PEHYECKOTOXapaKTepa, I3bIKaHAYKH, B
MpUOOIIEHUUKHAYYHBIMMETOIAMIIO3HAHUATIPUU3YYCHUUBEIIECTBUX UMWY €CKUX peakuui, B
(hopMHUpOBaHUH u pa3BUTUHU IMO3HABATENIbHBIX YMEHUHI HUUXTIPUMEHEHUUBYYEOHO-
MO3HaBaTEIbHOUNY4EOHO-
HCCJIEI0BATEIbCKOMIEITEIbHOCTH,0CBOCHUUIIPABUIIOE30TaCHOT 000 paIlleHHSICBEIIIECTBAMUBIIOBCE T
HEBHOI JKMU3HU.

[Tpu U3YYEeHUU XUMHUHU Ha ypOBHE OCHOBHOTO ob111ero oOpa3zoBaHus
BKHOE3HAYCHUETIPUOOpETUTaKUECIICNN, KAK:

—  (hopMupOBaHUEHHTEIIEKTYaTbHOPA3BUTOMITUYHOCTH,FTOTOBOMKCAMOOOPA30BaHUIO,COTPYIH
WYECTBY,CAMOCTOSITEILHOMYIPUHITHIOPEIICHHH,CITOCOOHOWATaN THPOBATHCIKOBICTPOMEHS
IOIIUMCSTY CJIOBUSIM)KU3HH;

—  HampaBJIEHHOCThOOYYEHHUSHACHCTEMAaTUUECKOCTIPHOOIIIEHNE00yUatOIUX CAKCAMOCTOATEbH
OMIO3HABATEIbHON 1A TEIbHOCTH, HAYYHBIMMETOJaMITIO3HAHHUSL, (DOPMHUP YIOIIIMMMOTHUBAIU IO
MPa3BUTHECTIOCOOHOCTEHKXUMUU;

— o0ecnedeHue yCIIOBUH, CIOCOOCTBYIOLINX PUOOPETEHUIO
00yJaroNMMHUCSOTIBITaPa3HOO0Pa3HON e TETFHOCTH, TO3HAHUST U CAMOTIO3HAHUS, KITFOUEBBIXH
ABBIKOB(KJIFOUEBBIXKOMITETEHIINH ), IMEIOIINX YHUBEPCATbHOE3HAUCHUEISIPA3 TN YHBIXBHI0B
JIeATECIIbHOCTH;

— (opmupoBanueoOIeH ) yHKITMOHATEHOWNECTECTBEHHO-
HAyYHOUTPAMOTHOCTH,BTOMUYHNCIEYMEHUHOOBACHATHUOLIEHUBATHABICHUSOKPYKAIOIIIETOMUP
a,MICTIOJIb3YSI3HAHUS U OTIBIT, IOy ICHHBICTPHH3yICHUMX UMUH, TP UMECHS ThHX TPUPEIICHUUTIPO
0JIEMBIIOBCETHEBHOMKUZHUUTPYIOBOH 1€ TEIHHOCTH;

—  (OpMHPOBAHHEYOO yUAIOIUX CSITYMAHUCTUYECKUXOTHOIIIEHU I, TOHUMAHUSIICHHOCTUXUMUYE
CKUX3HAHUHN ISIBRIPA0O0TKUIKOJIOTHYECKUIIETIECO00PA3HOTOTIOBEICHUSIBOBITYU TP YIOBOMIES
TEJIbHOCTUBLESAXCOXPAHEHUSI CBOETO 3/I0POBBSIU OKPYIKAIOIIEH MPUPOTHONCPEIDL;

—  Pa3BUTHEMOTHBALMHUKOOYUECHHIO,CTIOCOOHOCTEHKCAMOKOHTPOTFOMCAMOBOCITUTAHMIOHAOCHOB
€yCBOCHUS00IIIEYEIIOBEUCCKUXIICHHOCTEH,TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MO H
HANPaBIEHHOCTH JAIbHEHIIIET000yueHUsI.

OO01eeuncno9acoB,0TBEIEHHBIX IIIN3yYeHUAX UMHUITHAYPOBHEOCHOBHOTO 0O0IIIET0 00pa30BaHMsI,

cocraBnsier 136 wacoB: B 8 Kkmacce — 68 wacoB (2uacaBHenenoo),B 9 kiacce—684acon(2
YacaBHEIETIO).



COLJEP KAHUEOBYYEHUSA

8 KJIACC

[lepBoHAYAIEHBIEXUMUYECKUETIOHS THS

IIpeamer  xumuu. Pomb  XUMHMM B KM3HM  4YEJOBEKa. XUMHA B CUCTEME
Hayk. TenausemecrBa. @Pu3nueckuecBoiicTBaBellecTB. ArperatnoecoctosiuiueBeiects. Ilonsrue o
MeTO/IaX MM03HaHus B XUMUU. YucTsle BemiecTBa U cmecH.CrocoObl pasieieHusicMecei.

ATOMBIMMOJIEKYJTBI. XUMUYECKHE3IeMEHThl. CHUMBOJIBIXUMUUECKUX3TIEMEHTOB. I I[pOoCThIENCI0KHBI
€BeIIEeCTBA. ATOMHO-MOJIEKYJISIPHOCYUECHHE.

Xumnueckasipopmyia. BaneHTHOCTbaTOMOBXUMHUYECKUXIIEMEHTOB. 3aKOHITOCTOSIHCTBACOCTaBaB
entectB.OTHOCUTENbHAssaTOMHasiMacca. OTHOCUTENbHAs MOJIEKYJIIpHas Mmacca. MaccoBast 1o
XUMHYECKOI'0 2JIEMEHTA BCOECIMHEHUH.

KonuuectBo BEILIECTBA. Moub. Monspnas Macca. B3aumocss3p
KOJIMYECTBA,MACCHIMIUCIACTPYKTYPHBIX SIMHHUIIBEIIECTBA. PacuéThImohopMyTaMXUMHYECKUX COSTH
HEHUH.

®uznyeckue U XMMUYECKHUE SBICHUS. XUMHUYECKas peakluus U e€ NMPU3HaKU.3aKOH COXPaHEHUS
Macchl BELECTB. XUMHUECKUE
ypaBHeHus. KitaccupukanusaxuMmaeckux peakuii(cCoe IMHEHN S, pa3I0KeH s, 3aMeILeHUs1,00MEHa).

XUMUYECKUNIKCIIEPUMEHT:

3HAKOMCTBO C XHMHYECKOW TMOCYyI0i, MpaBwiamMu paboOThl B Ja0OpaTOpUH HIpUEMaMHU
oOpaiteHus c 1a00paTOPHBIM 00opyaOBaHUEM, U3y4eHUE u
onucanne(GpU3NIecKUXCBOMCTBOOPA3IIOBHEOPraHUYECKUXBELIECTB, HA0MI0AeHIePU3NYeCKUX (TI1aBIIe
HUEBOCKA, TasTHUEIIb/1a,pPACTUPAHUECAXAPABCTYIIKE,KUTIEHUE W KOHICHCAIUS BOJbI) U XUMHUYECKUX
(ropeHue cBeud, MPOKaIMBAHUEMEIHOM MPOBOJIOKH, B3aUMOJICHCTBIE MeJia C KHCIOTOMN) SBJICHUH,
Ha0JII0/IeHUE
MO CAHUETIPU3HAKOBIIPOTEKAHUAX UM UECKUX PeaKII1ii(pa3nokeHuecaxapa,B3auMo/IeicTBHE
CEpPHON KHUCJIOTBI C XJOpUAOM Oapus, paszioxkenue ruapokcumamenu (II) mpum HarpeBanuw,
B3aMMOJIeiicTBHE kere3a ¢ pactBopoM conu Menu (I),u3ydenune crnocoOoB pazgeneHus cMeceil: ¢
MOMOIIbI0 MarHuTta, (QUIHTPOBAHHE,BBIMTAPUBAHKE, AUCTHIUIALMSI, XpoMaTorpadus, MpoBeACHUE
OYUCTKHU
MOBapEHHOMCOIH,HA0II0/IeHNEN 0NN CaHNEPE3YIbTaTOBIIPOBEICHUSOIBITA, WIITIOCTPUPYIOILIET03aKO
HCOXPaHEHUSIMACCHI,CO3/JaHUEMOIEIeHMOIIEKYI(IIaPOCTEPIKHEBBIX ).

BaxuelmmenpeacTaBUTEIMHEOPTaHUYECKUXBEIIECTB

Bo3myx -  cMech  Trasos. CocraB  Bo3gyxa.  Kucimoponm  —  a2nemeHT n
npocToeseniecTBo. HaxoxieHneknciopo1apnpupoie, Pru3niecKuenXuMHIeCKHUECBONCTBA(PEAKITUUT
openus).Oxcuapl. I Ipumenenuekrciaopoaa. CiocoObIoNydeHUIKHCIOPOAaBIa00paTOPHHUHITIPOMBIIIT
nenHoctu.KpyrosopoTtkuciopoa Bipupoae.O30H— auioTponHasMoiupukamnus Kuciopoaa.

TennoBoidpPexkTxuMuIecKopeakuy, TE PMOXUMUYECKUEYPABHEHUS,IK30-
MPIHAOTEpMUYECKUepeakuu. TominBo: yroibuMeTas. 3arpsa3HeHUEBO3/1yXa, yCUIICHUETApHUKOBOT0)
ddekra,pa3pyIIeHHe030HOBOTOCIOS.

Bonopon—
3lIEMEHTHUITpOoCcTOeBeecTBO. Hax ok ieHneBo10po1aBnpupo/ie, pru3nyeckuenXx MMMYeCKIECBONCTBA, IT
puMeHeHue,criocoobImoyaenns. Kucaoreinconm.

MonsipHbli 00BEM ras3oB. Pacuérsl o XAMHUYECKUM
ypaBHeHUAM. Dru3nuecknecBoncTBaBo1bl. BogakakpacTBopuTenb. PacTBOpBL.
HaceimennelienHeHacbleHHBIEPACTBOPBL. PacTBOprMoOcTEBeecTBBBOAe. MaccoBas JI0JIs

BEILIECTBA B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOAbl. OCHOBaHM.POIIb pacTBOPOB B MpHUpOAE U B
JKU3HN 4enoBeka. KpyroBopoT Boabl B mpupoje.3arps3HeHHe NpUpPOIHBIXBOA.OXpaHau OYMCTKA
MPUPOIHBIXBOJ.
Knaccugukanusneoprannyeckuxcoenunenuii. Oxken sl KinaccupukanusokcuaoB: coneoopasyro
e OCHOBHBIE, KUCITOTHBIC, aM(oTepHbIe )uHeconeoOpasyromue. Homenkmarypaokcuaos. dusndeck
NEeNXUMHUUYECKNECBOIICTBAaOKCH10B. I loyueHneokcH10B.
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OcnoBanus. KnaccudukannsocHoBaHMiA: IENTOYNMHEPACTBOpUMBbIeOCHOBaHM. HoMeHKkIaTypaoc
HOBaHUN. PU3NYECKUENXMMUYECKNECBOMCTBAOCHOBaHM. [[osTydeHUEOCHOBaHU .

Kucnorsr. Knaccudukanus KHUCIIOT. Homenkuarypa KHUCJIOT. dusnueckue
nxumuyeckuecporcTBakucaor.PagaktusHoctumeramuioBH. H.bekerosa.llonyuennekucnor.

Conu.Homenknatypacosneit. Du3nyeckuenxuMnieCKMecBOMCTBACOIICH.

[Tonyuenuecosneil.

['eHeTHnYeCKasACBA3bMEKTYKIACCAMUHEOPIaHUUECKUXCOEITUHEHU .

XUMHUYECKUUIKCIIEPUMEHT:

KaueCTBEHHOE olpezeeHne COJIEp)KaHUS KHCII0poJia B BO3JyX€,
NoJIyuyeHue,co0panne,pacio3HaBaHuenu3y4eHUeCBOMCTBKUCIOPO/1a, HA0II0 e HUEB3aUMOICHCTBUS
BELIECTBCKUCIOPOJOMUYCIIOBUSBOZHUKHOBEHUAUITPEKPAILIEHUATOPEHMSI(T105Kapa),03HaKOMIIEHHECO
Opa3laMHOKCHIOBUOIIMCAaHUEHXCBOMCTB,TOJyYeHHE,COONpaHUe, pacli0O3HaBAaHUEHH3yYEHUECBOWCTB
BOJIOpo/ia (ropeHue), B3auMoaeicTBue Bojgopoaa ¢ okcugom meau (1I)(Bo3MokHO HCTIOIB30BaHKE
BHJICOMATEPHAIIOB), HaOJIFOIcHUE o0pasioB
BEIIECTBKOJINYECTBOM | MOJIb,HCCIIEIOBAHUEOCOOCHHOCTEHPACTBOPEHUBEIIECTBCPAZTMUYHOUPACTBO
PUMOCTBIO,IPUTOTOBIIEHUEPACTBOPOBCOIPEACIEHHONMACCOBOM /10J1€i1 pacTBOPEHHOIO BEIIECTBA,
B3aWMO/ICHICTBUE BOJIBI c
MeTaJlIaMU(HaTpUeMHUKaIbLIEM )(BO3MOKHOKCIIOIb30BaHUEBU1€OMATEPUATIOB), CCIIEA0BAHNE00pa
3110BHEOPTaHHMYECKUX BEIIECTBPA3INYHBIXKIIACCOB,HAOIIOICHIE U3MEHEHUS OKPAcKU HHIIUKATOPOB
B pacTBopax KHCJIOT u
nienouei, n3yuyenues3anmoeiicreusiokcuiameu(Il)cpactBopomMcepHOMKUCIOTH, KUCIOTCMETAITIAM
U, peaKIUHHEUTPATIN3aLIAN, 10Ty Y4eHUEHEPACTBOPUMBIXOCHOBAHU M, BBITECHEHHE OJHOTO MeTajlla
JIpyrum u3 pacTBopa CoJIN,
pelIeHHEeIKCIIEpPUMEHTANIbHBIX 3a]aunoTeMe«BaykHeH e KI1acChIHEOPraH U YECKUX COETMHEHU ).

[lepuonnueckuitzakonul lepuoguueckascucremaxumuueckuxsneMenToB/[.11.Menaeneesa.Ctpoe
HUEATOMOB. XUMHUECKAICBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIIUN

[TepBBlenONBITKUKIACCU(DUKAITUUXUMUYECKIXAIEeMEHTOB. I [oHATHEOTpYIIIaxCXOAHBIXIJIEMEHTOB
(LLIETOYHBIEUIIIETIOYHO3EMENIbHBIEMETAIUIBI, TaJIOTEHbl, HWHEPTHbIE Tra3bl). OJEMEHTHI, KOTOpbIe
00pa3yroT aMQOTepHbIE OKCHJIBIN THAPOKCUIBI.

Ilepnonnueckuit 3aKOH. Ilepnonnueckas cucrema XUMHUYECKUX 3JIEMEHTOB
J.N.MenneneeBa.KoporkonepuoauasuuinaHonepruoatasipopmsil lepnonnueckoit
CUCTEMBIXMMUYECKHUX 3JIEMEHTORB . . Meneneena.
ITepuonpmrpynmnsl. DU3NYECKUNCMBICITIOPAIKOBOTOHOMEPA, HOMEPOBIIEPUOAAUT PYIIIIBI SJIEMEHTA.

Crtpoenue aTOMOB. Cocras aTOMHBIX anep. W3oTomsl. ONEKTPOHBI.

CTpoeHHedNTeKTPOHHBIX000I0ueKkaTOMOBIEpBhIX20xuMudeckuxanemMeHnToBl leproaunueckoiicuctemMm
b1/l.11.MeHnneneeBa. XapaKTepUCTUKAXUMUYECKOT 03JIEMEHTAIOET OO0 KEHUIOB
Ilepnonnueckoiicucreme/l. 1. Menneneesa.

3aKOHOMEPHOCTUU3MEHEHUAPATNYCAaTOMOBXUMUYECKUXATIEMEHTOB, METAINTHYECKUX U
HEMETAJUIMYECKUXCBOMCTBIIO IPYIIIIAMU IIEPUOIAM.

3HaueHne [Tepuonuueckoro 3aKOHa u [Tepuoanueckoit CUCTEMBI
XAMHYECKUXDIIEMEHTOBIISIPA3BUTUAHAYKUUTIPAKTUKU. [|. 1. MeH1enieeB—ydEHbIMUTPaK TaHUH.

XumnaeckasicBsi3b. KoBaneHTHas (TIONsApHAsT W HETOJSPHAs) CBS3b.

DIEKTPOOTPULIATETbHOCTBXUMUYECKUXIIEMEHTOB. IOHHASCBA3b.

Crenenb okucieHUs. OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE PEAKIIUU.

[IpouecchloKUCTEHUANBOCCTAHOBIICHUS. OKUCTUTETMMBOCCTAHOBUTEIH.

XUMHUYECKUNIKCIIEPUMEHT:

M3Yy4eHHe00pa3l0BBEIIECTBMETAUIOBUHEMETAIIIOB,B3aUMO ICHCTBUET HIPOKCHIAIMHKACPACTBOP
aMHKHCIIOTUILETIOYEH, TPOBEAECHUEOBITOBR, LILTIOCTPUP YOI X TPUMEPBIOKUCITUTEIBHO-
BOCCTaHOBUTEIbHBIXPEAKIIUN(TOPEHHUE,PEAKITUH Pa3TI0KEHHUS,COCTUHEHHUS ).

MexnpeIMeTHbIECBA3H

PeanuzanusiMexnpe AMETHBIXCBSI3EUITPUN3YYEHUMX UMU MBS KIIACCEOCYILIECTBIIAECTCIUEPE3UCTIOND
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30BaHMUEKAKOOIINXECTECTBEHHO--HAYYHBIXTIOHSTHH, TaK U TIOHSTHH, SBISIFOLIMXCSI CACTEMHBIMU JIJISI
OTAEBHBIX PEIMETOBECTECTBEHHO--HAYYHOTO IIUKIIA.

O6mue €CTECTBEHHO--Hay4HbIE HOHSTHSL: Hay4YHbIN ¢axr, TUIOTE3A,
TEOpHs1,3aKOH,aHaNIN3,CHHTE3,KJIaCCH(UKAIINS, IIEPHOINIHOCTh, HAOTI0 IeHHE,3KCIIEPUMEHT, MO ICITUD
OBaHUE,M3MEPEHIE,MO/ICIIb,ABJICHHE.

dusnka:mMaTepus,aToM, IEKTPOH, IPOTOH, HEU TPOH, HOH, HyKJIH I, H30 TOIIHI, PaaoaKTHBHOCTD,
MOJIeKYJIa, SNMEKTPUYECKHH 3apsil, BEUIECTBO, TeN0,00bEM, arperaTHoe COCTOSIHUE BEIEeCTBa, ras,
(du3HyecKre BETMYNHBI, €TMHULIBIN3MEPEHHS, KOCMOC, ITIAaHETHI,3BE3161, COITHIIE.

buonorus:horocuntes, qprxanue,o0nochepa.

['eorpadus:armocdepa,ruapochepa, MUHEPAIBL,TOPHBICIIOPO/IBL, I0JIE3HBIENCKOIIaeMbIE, TOTUIUBO,
BOJIHBIEPECYPCHI.

9 KUIACC

BermecTBo 1 xuMudeckas peakuusi.

Ilepuoguueckuit  3akoH.  Ilepuogudyeckas ~ cucreMa  XMMHYECKHX  DJIEMEHTOB
J.U. MenpneneeBa. CTpoeHue aromMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XHMHYECKHX
JJIEMEHTOB IE€PBBIX TPEX IMEPUONOB, Kalus, KalbLUUsi M MX COCAMHEHHH B COOTBETCTBUHU C
IIOJIOKEHUEM AJIEMEHTOB B lIeproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHAbl XHUMHUYECKOM CBsI3U. THIBI KPUCTAUIMUECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJA XUMUYECKOM CBS3H.

Knaccupukanus um HOMEHKIAaTypa HEOPraHMYECKMX BeUIeCTB. XHMHMUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIUXCS K Pa3InYHbIM KJIacCaM HEOPraHMYECKUX COCIMHEHUN, TCHETUYECKasl CBSA3b
HEOPraHUYECKUX BEILECTB.

Knaccuukanuss XUMUYECKUX pPEaKIHid M0 pa3IMYHBIM MpPU3HAKAM (II0 YUCIYy U COCTaBy
YYaCTBYIOIIMX B PEaKLMU BEIIECTB, N0 TEIIOBOMY AP (HEKTy, 0 U3BMEHEHUIO CTENIEHEW OKUCIIEHUS
XUMHYECKHX 3JIEMEHTOB, 10 OOPaTUMOCTH, 110 YYACTHIO KaTajau3aTopa). DK30- U SHI0TEPMHUUECKHE
peaKkIuu, TEPMOXUMHUYECKNE YPABHEHMUS.

ITonatue o ckopocty xumuuyeckod peakuuu. [loHsTne 006 OOpaTMMBIX M HEOOPATUMBIX
XUMUYECKHUX peakiusax. [IoHsaTHe 0 rOMOTeHHBIX U IeTepOreHHbIX peakuusax. [londarue o karanuse.
ITonsaTHe 0 XUMHUYeCKOM paBHOBeCUU. DaKTOPLI, BIMAIONME HA CKOPOCTh XMMUYECKOW pEaKklu U
ITOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHOMN peaKLuu. Cocrasnenue YpaBHEHUH
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C UCIIOIB30BAHUEM METO/1a SJICKTPOHHOT 0 OanaHca.

Teopust 3ME€KTPOIUTHUECKON AUCCOLMALMHU. DJIEKTPOJUTHI U HENIEKTPOJNTHL. KaTHOHBI,
AQHUOHBI. MeXaHN3M JUCCOLMAIMHU BEIIECTB C Pa3IW4YHBIMU BUJAMH XUMUYECKOW cBs3u. CTeneHb
nucconanui. CUIbHBIE U Cl1a0ble 3JEKTPOTUTHI.

Peakniun monHoro oOMeHa. YCJIOBHS MPOTEKAHUS PEAKIIMA HMOHHOTO OOMEHA, TOJHBIE U
COKpall€HHbIE MOHHBIE YpaBHEHMs peakuuii. CBOMCTBAa KHUCIOT, OCHOBAaHHMW W COJEH B CBETE

MIPEACTABICHHI 00 AJIEKTPOIUTUUECKON nuccormaluu. KadecTBeHHbIE peakiiuu Ha HOHBL. [loHsTHE
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O THJIPOJIU3E COJIEH.

XHWMHUYECKUN HKCIIEPUMEHT: O3HAKOMIICHHE C MOJACIAMHM KPUCTANIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METa/NIOB MU HEMETAUIOB (rpaduTa W anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusl), UCCIEAOBaHNE 3aBUCUMOCTU CKOPOCTU XUMHUYECKOW peakluu OT BO3JEHCTBUS
pa3NuYHBIX (HAKTOPOB, HCCIICAOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IpOIECcCa
JUCCOLMAILMU  KHUCIIOT, IIejaouedl M cojedl (BO3MOXKHO HCIIOJIb30BAHME BUIEOMATEPUAIIOB),
IIPOBEJICHUE OIbITOB, WIUIIOCTPUPYIOIIUX MPU3HAKU IPOTEKAHMsI pPEAaKUMM HOHHOrO OOMEHa
(oOpa3oBaHue 0cajiKa, BbIIEICHUE ra3a, 00pa3oBaHKe BOJIbI), ONBITOB, WILTIOCTPUPYIOIIUX TPHUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuil (FOpeHHe, peakUuu pasloKEHUs, COCAUHEHHS),
pacno3HaBaHUE HEOPTraHUYECKUX BEIIECTB C OMOIIBIO KAYECTBEHHBIX PEAKLUNA HA UOHBI, PEIICHHE
SKCHEPUMEHTAIbHBIX 3a7a4. HemeTanibl U UX coelMHEeHHUs.

OO6mass xapaktepuctuka rajgoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE
crernieHd okucineHus. CTtpoeHHMe ¥ (HU3MYECKHUE CBOWCTBA NPOCTHIX BEUIECTB — TaJIOTEHOB.
XUMHYECKHE CBOICTBa Ha HpUMeEpe XJiopa (B3aUMOJCIHCTBHE C MeTallylaMH, HEMETaJulaMu,
nienouamu). Xaopoogopoa. CossiHasi KUCIOTa, XUMHUYECKHE CBOMCTBA, MOTYYeHHUE, TPUMEHEHUE.
[elicTBue XxJiopa W XJIOPOBOJOPOJA HAa OpraHM3M 4eloBeKa. BakHellnne XJOpuabl U MX
HAaxO0’JICHUE B IIPUPO/IE.

Obmas xapakrtepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTHM CTPOEHHUSI AaTOMOB,
XapaKTEepHbIE CTEIICHU OKHUCIICHUS.

CrpoeHue u (pu3nueckre CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHBIE
MoaudUKAIIMK KHUCIIOpoJa W cephl. XUMHYECKHE CBOWCTBa cepbl. CepoBOAOPON, CTPOCHHE,
¢u3nueckue M XUMuU4eckue cBoiicTBa. OKCHABI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHnas kucnora, GpU3NUecKrue U XMMHUYECKHe cBOIcTBa (00IIMe KaK IMpeACcTaBUTeNs Kiacca KMCIOT
u crneuupuyeckue). XUMUYECKHE PEAKIMHU, JIeXKallie B OCHOBE IPOMBIIUIEHHOIO crocola
nosrydeHusi cepHoit kuciothl. [Ipumenenue. Conu CEepHOW KHUCIOTHI, KQUeCTBEHHAs PEaKIMs Ha
cynbgar-uoH. HaxoxneHue ceppl U €€ COeOIUHEHHM B mpupoae. XHMHUYECKOE 3arpsisHEHHe
OKpYXKaroIllel cpesibl COEUHEHUSIMH Cephl (KUCIOTHBIE JT0KIH, 3arPsA3HEHNE BO3/TyXa U BOJIOEMOB),
CHOCOOBI €ro NMpeloTBpaIleHus.

OOmast xapakTepucThka »3jJeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTpPOEHHsS aTOMOB,
XapaKTEpHBIE CTENIEHN OKUCIICHUS.

A30T, pacmnpocTpaHeHHe B Tpupoje, GU3MYECKHe W XUMUYECKHe cBoiicTBa. Kpyrosopor
azoTa B Mpupojae. AMMHAK, ero (pusndyeckrue U XMMUUYECKHE CBOMCTBA, MOJyYE€HUE U TPUMEHEHHUE.
Conu aMMOHUS, UX PU3NYECKHE U XUMUYECKUE CBOICTBa, mpuMeHeHue. KauecTBeHHas peakius Ha
HMOHBI aMMOHHMSI. A30THasl KUCIIOTa, €€ MojyyeHue, Gu3nyecKue U XUMMUYECKHe CBoWcTBa (001ue
Kak TpeACTaBUTENs Kjacca KHCIOT W cnenuduueckue). Vcmonbp3oBaHue HUTPATOB U coJiei
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aMMOHHS B KaueCTBE MHUHEPAJIbHBIX yA0O0peHuil. XUMHUUYECKOe 3arps3HEHHE OKPYKAIoIeH cpeisl
COCTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa, IOYBBI U BOAOEMOB).

docdop, ammorpornubie Moaudukamuu (ocdopa, GuzHUecKue M XUMHUYECKHE CBOMCTBA.
Oxkcua docdopa (V) u pochopHas kuciora, Gpu3MUYecKue ¥ XUMHUCCKHE CBOMCTBA, MOJyUCHHUE.
Hcnonb3oBanue GpochaToB B Ka4eCTBE MUHEPATBHBIX yI0OpEHUI.

OOmast xapakrepuctuka 31neMeHTOB I[VA-rpynmel. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHBIEC CTETIEHN OKUCIICHUS.

VYraepon, amnoTponHble MOIUGUKAIMH, PAcCIpOCTpaHEHHE B MpHUPOAE, (PHU3MUECKUE U
XUMHUYecKue cBoiicTBa. Ancop6ouus. KpyroBopot yriepoma B mpupoae. Okcuisl yriepona, MX
buznyeckne U XMMHYECKUE CBOMCTBA, EHCTBUE HA KUBBIE OPTaHU3MBbl, IOJy4YE€HUE U IPUMEHEHUE.
DKoJoruyeckre IMpobsieMbl, CBs3aHHblE ¢ okcuaoMm yriepoaa (IV), rumoreza riaoGajibHOTO
NOTEIUICHUS] KIMMarta, MapHUKOBBIA 3¢ (dekT. YrompHas Kuciaora U e€ coim, uX (U3NYecKue u
XMMHUYECKHE CBOICTBa, MOJlydeHHE M NpuMeHeHHe. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI
Hcnonp30Banne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COENMHEHUSAX Yriepoia
(MeTaH, 3TaH, STWIEH, alleTHJICH, 3TaHOJI, TJIMIEPHUH, YKCyCHas KucioTa). [IpupoaHbie HCTOYHUKU
yIIeBOI0POAOB (Yroib, MPUPOIHBIN Ta3, He(Th), MPOAYKTH UX NepepaboTku (OeH3UH), UX POJIb B
OBITY ¥ IPOMBIIIUIEHHOCTH.

[TonATHE O OMOJIIOTHYECKH BAXXHBIX BEIIECTBAX: XKUpaX, OCIKaxX, yriieBoJaX — U MX POJIU B
KU3HH YelloBeka. MaTtepraibHOe eIMHCTBO OPTaHNYECKUX U HEOPTaHMYECKUX COSIMHEHUM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBA, MOJIyYEHHE U TNPUMEHEHHE.
CoenuHenus KkpeMHus B npupoje. O6mue npeacrasienus o0 okcuae kpemMuus(IV) u kpemHueBoi
kucinote. CHIMKaThl, UX MCIOJB30BAaHHE B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH. Bakneimue
CTpOMTENbHbIE MaTepHajbl: KepaMHKa, CTEKJIO, ILIeMEHT, OeToH, xene300eToH. [IpoGiembl
0€30I1aCHOTO MCIIOJIb30BAaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM JKU3HHU.

XUMHUECKUH DKCIEPUMEHT: H3Yy4eHHE OOpa3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHCJIOTBI, TPOBEJCHHE KAYECTBEHHBIX pEaKIUil Ha XJIOPWA-MOHBI W HaOIIOJCHHE
NPU3HAKOB UX MPOTEKaHMs, OMbBITHI, OTpaXxaromue GU3NIecKue 1 XUMHUUECKUEe CBOMCTBA TaJlOr€HOB
U UX COEJIMHEHHWH (BO3MOXKHO MCIIOJIb30BAaHHE BHJIEOMATEPUANIOB), O3HAKOMIIEHHE C 00pa3laMu
XJIOpUAOB (TAJOT€HUI0B), O3HAKOMJICHHE € OOpa3laMu cepbl U €€ COEAMHEHUSMH (BO3MOKHO
WCIIOJIH30BAaHNE BUCOMATEPUATIOB), HAOMIOACHHUE TIporiecca OOyTIIMBaHUs caxapa IMoj JeHCTBHEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, M3YY€HHE XHUMHUYECKHUX CBOMCTB pa30aBiIeHHON CEpHOM
KHCJIOTHI, MPOBEJCHNWE KAYeCTBEHHOW peaklnuu Ha Cyab(paT-HOH W HAONIOJCHWE IpH3HaKa &
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKUMH CBOMCTBaMH a3oTa, (ochopa M HX COeIUHEHUH
(BO3MOKHO HCHOJIB30BaHHE BHUAEOMATEpUAIOB), oOpa3laMu a30THBIX U (POchOpHBIX ynoOpeHuH,
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NoJy4YeHue, coOupaHue, paclio3HaBaHUe U U3yYeHHE CBOMCTB aMMMaKa, IPOBEICHIE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (ochaT-uOH U U3ydYEeHHUE IPU3HAKOB UX IIPOTEKaHUs, B3aUMOJIeiicTBHE
KOHILIEHTPUPOBAHHON a30THOM KUCJIOTHI C Me/bl0 (BO3MOYKHO HCIOJIb30BAHUE BUIEOMATEPHAIIOB),
U3ydeHHe MOJeNeH KPHCTAIIMYECKUX PEelETOK anMasa, rpaduta, QymiepeHa, 03HAKOMIIEHHE C
IPOIECCOM  aJICOpOLMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOHCTBOM
IIPOTUBOra3a, IOJIyueHUE, COOMpaHue, paclo3HAaBAaHUE M W3YYEHHE CBOMCTB YIVIEKHCIIOTO rasa,
NPOBE/ICHUE KAUYECTBEHHBIX pEaKIMii Ha KapOOHAT W CHIIMKAT-MOHBI U U3YyYCHHE NPHU3HAKOB HMX
IPOTEKaHUs, O3HAKOMJICHHE C MPOAYKLUUEH CUIMKATHOW IPOMBIIUIEHHOCTH, pEIIEHUE
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHele HeMeTaluIbl U UX COSIUHECHUSD.

Mertaiibl 1 X COCIUHEHUS.

OOw1ast XapakTepuCTUKAa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX MOJIOKEHUS
B llepuonnueckoin cucreme xumuyeckux dieMeHTOB J[.M. MeHneneeBa W CTPOECHHMS aTOMOB.
CrpoeHue MmetauioB. MertauMueckas CBS3b U MeETaJUIMYECKas KpUCTalsIM4yecKas pemérka.
DNEeKTPOXUMUYECKUNA Pl HANpsDKEeHUH MeTaioB. Du3nueckue U XUMHUYECKHE CBOWCTBA
metauioB. OOmMe crnocoObl nmojaydeHus MerawioB. [loHsATHE O KOPpPO3UM METaIOB, OCHOBHbBIE
crocoObl 3alMThl MX OT Koppo3uu. CIuiaBbl (CTajlb, YYTyH, IIOPATIOMHHMNA, OpoH3a) UM HX
IpUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[llenounsle Metauibl: nosoxeHue B llepuoguueckoil cucreMe XUMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa, CTpOGHHE UX aTOMOB, HAXOXKJAECHHE B Ipupoae. PHU3ndecKkue M XUMHUYECKHE
cBoiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U THUAPOKCUABI HAaTpus U Kamus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAUHEHUH.

[IlenoyHO3eMeNbHbIE METAJIIIBI MATHUN U KaJbLMii: NosiokeHne B [leproauueckoii cucreme
xumuueckux aneMeHToB J[I.M. MeHzneneeBa, CTpoeHHME HMX aTOMOB, HAaxOXXIEHHE B IPHUPOAE.
dusnyeckue M XMMHYECKHE CBOWCTBA MArHus M KaublMs. BakHeWIne COEOUHEHMS KalbLUs
(oxcua, ruapokcuI, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AmomuHuil: nonoxenue B llepuogumyeckod  cucreMe€  XMMHMYECKMX — DJIEMEHTOB
.. MenneneeBa, CTpoeHHE aTOMa, HaXOKAeHUE B ITpupoae. usznyeckne u XUMHYECKHE CBOMCTBA
anoMuHus. AM(pOoTepHBbIE CBOMCTBAa OKCHJIA U THJIPOKCHAA AITIOMUHUS.

XKeneso: mnonoxenne B Ilepuoguueckoil  cucTeMe€  XMMMUYECKHX  DJIEMEHTOB
J.1. MenneneeBa, CTpOEHHE aTOMa, HaX0XKIeHUE B pupoje. Pu3nueckne 1 XUMHYECKUE CBONCTBA
xenesa. Okeuapl, rugpokcuasl U conu conu xenesa (II) u xenesa (III), ux cocras, cBoiicTBa u
MOJTyYEHHeE.

XUMUYECKUN SKCIIEPUMEHT: O3HAaKOMJIEHHE C oOpa3laMu MeTauloB M CIUIaBOB, HX
Gu3NYeCKUMU  CBOWMCTBaMH, HM3y4Y€HHE  pEe3yJbTaTOB  KOPPO3MH  METAIJIOB  (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA KaJblUsg U HATPUA C
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BO/IOK (BO3MOXKHO WCIIONB30BaHUE BHUACOMATEPUATIOB), MCCIEAOBAHHE CBOWCTB KECTKOW BOJIBI,
mpolecca TOpeHUs Kejlne3a B KUciIopole (BO3MOXKHO MCIOJIb30BaHUE BHUAEOMATEpUAsOB),
MPU3HAKOB MPOTEKAHMSI KaYECTBEHHBIX PEaKIMi Ha WOHBI (MarHus, Kajlblus, aJIOMUHUS, LIUHKA,
xkenesa (II) u xenesa (III), menu (II), HabmroieHHEe M ONUCAaHUE MPOIIECCOB OKPAIIMBAHUS TUIAMECHH
WOHAMH HATPHSI, KA U KaJabIus (BO3MOXKHO HCIIOJIb30BAHHE BHICOMATEPHAIIOB), UCCIICIOBAHUE
aM(pOTEepHBIX  CBOWCTB  THIPOKCHIA  QIIOMUHHAS W  THAPOKCUIA  [WHKA,  PCEIICHHE

SKCIICPUMCHTAJIBHBIX 3a/la4d 110 TCMC «Bakaele MeTaibl U uX COCAUHCHUA.

XuMHs U OKpY’Karolias cpefa.

BemectBa u marepuanbl B MOBCEHEBHON KM3HM uelloBeKka. be3omnacHoe ucmonb3oBaHue
BEIIECTB M XWUMHYECKUMX peakiuii B ObiTy. [lepBas momMomp mnpu XHUMHYECKHX OXKOTax H
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPY)KAIoLIe cpeipl (MpenenbHas JOMYCTHMas KOHIICHTPAIUs
BerecTB (nanee — [1JIK). Ponb xuMuu B perieHuu 3K0JI0rn4ecKux npooiiem.

XUMHUECKUI HKCIEPUMEHT: M3ydeHHe oOpa3l0B MaTepHajoB (CTEKJIO, CIUIaBbl METAJUIOB,
HOJMMEPHBIC MAaTEPUAIIbI).

MexnpeaMeTHbIE CBS3U.

Peanmzanust MeXNpeIMETHBIX CBS3€ NMpPU M3YyYCHHH XUMHUHU B 9 KIJIACCE OCYIIECTBIISETCS
Yyepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK M TOHSATHU, SBISTFOIIAXCS
CHCTEMHBIMH JIJIsl OT/ICTBHBIX MPEJMETOB €CTECTBEHHO-HAYYHOTO [IHKJIA.

OO1u11e ecTeCTBEHHO-HAayYHbIE MOHATHS: HAY4HbIM (DakT, TUIOTe3a, 3aKOH, TEOpUs, aHaJIM3,
CHHTE3, KiacCUpUKaIMs, NEepUOJUYHOCTh, HAOIIOJACHUE, HKCIEPUMEHT, MOJAEIHPOBAHUE,
U3MEpEHUEe, MOJIeIb, SIBJIEHUE, TAPHUKOBBIA 3P PEKT, TEXHOJIOTHSI, MaTepHAaIbI.

@dwusnka: MaTepusi, aTOM, OJJEKTPOH, TPOTOH, HEWUTPOH, WOH, HYKIWI, W30TOIIbI,
paZIMOaKTHBHOCTh,  MOJIEKYJa, OJIEKTPHUECKUH  3apsAl, MPOBOJHUKH,  TOJTYIPOBOIHHKH,
JVIJIEKTPUKH, (DOTORIEMEHT, BEUIeCTBO, TeNO, O0BEM, arperaTHOEe COCTOSHHE BEIIecTBa, ras,
pacTBOp, PaCTBOPUMOCTb, KPUCTAJUIMUECKAs! PEIIETKA, CIUIaBbl, (PU3MUECKUE BETUYMHBI, €IMHULIBI
U3MEpPEHUs, KOCMHYECKOe TPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, CONHIIE.

buonorus: QorocunTes, apixaHue, Ouocdepa, 3KOCUCTEMa, MUHEpPAIbHbIE yI00pEHUs,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, MTUTATEIbHEIC BEIIECTRA.

I'eorpacdus: armocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, TIOJIE3HBIE HCKOIIAEMBbIE,

TOILJIMBO, BOJIHBIE PECYPCHI.
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MNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSATNIPOI'PAMMBI NMOXUMHUHNHAYPOBHE
OCHOBHOTI'OOBHIEI'OOBPA3OBAHUSA

JIMMHOCTHBIEPE3YJIbTATDI

JIMYHOCTHBICPE3YIbTATHIOCBOCHUSIIPOIPAMMBIOCHOBHOT000IIIET000Pa30BaHUA IOCTUT AIOTCSIBX0IC00 yUCHUIX UIMUHBEIMHCTBEY4COHOWUBOCITUTAT
CJIHOM JeSITeITbHOCTH B COOTBETCTBUU C TPaIUIIMOHHBIMH POCCUICKIMHCOIIMOKYIBTYPHBIMHHTYXOBHO-
HPaBCTBEHHBIMHULICHHOCTSIMH, TPUHATHIMABOOIIIECTBEPABUIIAMHUAHOPMAMHIIOBEICHUSUCIIOCOOCTBYIOTIIPOIIECCAMCAMOIIO3HAHH 51,CAMOPA3BUTHUSIH
COLIMAIIN3AIINU 00YYaIOITIXCSI.

JIMYHOCTHBICPE3YIbTATHIOTPAKAOTTOTOBHOCTHOOYYAIOLITHX CSIPYKOBOICTBOBATHCSICUCTEMONUIO3U THBHBIXIICHHOCTHBIX OPHEHTALIM M PACIIINPEHUE
OTIBITA JCATEIBPHOCTHHA €€ OCHOBE,BTOM YHCJIC BUACTH:

1) maTpHOTHYECKOTOBOCHUTAHMUS:

IICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY,
UCTOPUUECKOMYUHAYYHOMYHACIIECIUIO0, IOHUMAaHUA3HAYCHUSIX IMUYECKONHAYKHB)KU3HICOBPEMEHHOTO o011ecTBa, CIIOCOOHOCTH BJIAJICTh
JIOCTOBEPHOH MH(OPMAIIUEH ONepeOBhIX I0CTHKCHUSIXUOTKPBHITHSIXMUPOBOHUOTEYECTBEHHONXUMUH,3aMHTEPECOBAHHOCTUBHAYYHBIX3HAHU SIX00
YCTPOHCTBEMUPANOOIIECTBA;

2) TrpaskIAHCKOrOBOCIHTAHMS:

HPE/ICTABICHUA0CONUATLHBIXHOPMAXUITPABUIIAXMEKITMYHOCTHBIXOTHOILICHUH B KOJIJICKTUBE, KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B
00I1IECTBEHHOTIOIE3HON,y4e0HO-HUCCIIeIOBATEIILCKON, TBOPYCCKOMU AP YT UXBHIAX A TSILHOCTH,TOTOBHOCTUKPAa3HOOOPa3HONCOBMECTHOM I TEIBHOC
TUIPUBBINIOIHEHUHYYCOHBIX,[103HABATEIIbHBIX 33124, BBITIOJTHCHUUX UIMUYECKUXAKCIIEPUMEHTOB, CO3JJaHHH Y4EOHBIX MPOCKTOB, CTPEMIICHUS K
B3aUMOIIOHMMAaHHIOUB3auMOIIOMOIIMBIIPOIIECCEITON yIeOHOM I TEIbHOCTH, FTOTOBHOCTHOIICHUBATHCBOEIOBEICHUEUTIOCTYIIKCBOMX TOBAPHUIIICHCIIO3
UIMMHPABCTBEHHBIXUITPABOBBIXHOPMCYYETOMOCO3HAHUSATIOCIICICTBHUITOCTYTIKOB;

3) LHEeHHOCTHHAYYHOTONMO3HAHUS:

MHUPOBO33PECHYECKHE MIPEICTABIICHHUSI 0 BCIIIECTBE u XUMHYECKOH
PEaKINU,COOTBETCTBYIOIIUECOBPEMEHHOMYYPOBHIOPA3BUTHSIHAYKUHNCOCTABIISIFOIIEOCHOBY JIJIsi IMOHUMAHUSI CYIIHOCTH Hay4YHOH KapTHHBI MHpa,
Npe/ICTaBICHUS
000CHOBHBIX3aKOHOMEPHOCTSXPA3BUTHSIIPUPO/IbI, B3aUMOCBSI3SX 4€TI0BEKACTIPUPOIHONCPEI0M,0pOTMX UMUH BIIO3HAHUUATHX3aKOHOMEPHOCTEH;

MI03HABATEIIbHBIC MOTHBBI, HaTpaBJICHHBIC Ha MOJTyYCHHE HOBBIX 3HaHUM
OXUMUH,HEO0X 0IMMBICISIO0hICHEHUTHAOITIO IaEMBIXITPOIIECCOBUSBIICHH, [T03HABATEILHON ,MH()OPMAITMOHHOH YU TATEIbCKONKYITBTYPBI,BTOMYHC
JICHaBBIKOBCAMOCTOSITEIIbHONPAOOTHICY4eOHBIMUTEKCTAMHU,CIIPABOYHOMITHTEPATYPOU, TOCTYTHBIMUTEX HIUECKUMHUCPEICTBAMHUMH(DOPMAITHOHHBIXTEX
HOJIOTHIA;

MHTEPECKOOYICHUIONITO3HAHUIO,TF0003HATEIFHOCTD,TOTOBHOCTEUCIIOCOOHOCTHKCAMOOOPa30BaHHIO, TPOCKTHOWUHCCIIEA0BATEIbCKOM IS TETEHOCT
U, K 0CO3HAHHOMY BBIOOPY HANPABICHHOCTH U YPOBHsI 00y4YECHUS BIAIbHEHUIIIEM;

4) ¢GopMHUPOBAHUAKYJIbTYPHI3IOPOBbSI:

OCO3HAHUEIIEHHOCTH)KU3HU,0TBETCTBEHHOT OO THOIIICHUSIKCBOEMY3I0POBBI0,yCTaHOBKHHA3/I0 POBBIH00PA3KM3HN,0CO3HAHUETIOCIICICTBHIUHETIPHST
THE BPEIIHBIX TIPUBBIUEK (ynotpebiieHus AJTKOTOJIS, HApKOTHKOB,
KypeHUs ),He00X 0TUMOCTUCOOITIOICHHUSITPABUIIOC30ACHOCTHIIPHOOPAIICHUMCXMMHUYECKUMHU BEIIECTBAMH B OBITYH peallbHOMKU3HH,

5) TpyaoBOroBOCHIMTAHMSA:
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MHTEpPEC K MIPaKTUYECKOMY U3YYCHUIO npodeccuit u Tpyna Pa3IU4HOTO
poJa,yBaXKEHUEKTPYIYHPE3yIbTaTaMTPYI0BOUIEATETbHOCTH, BTOMYHN CIIEHA0CHOBETPUMEHEHHUSTIPEIMETHBIX3HAHUHITOXUMU U, 0CO3HAHHBIBBIOOPUH
JUBHUYaJIbHON TPAEKTOPUU MPOJOJKEHUSI 00pa30BaHUs C yUETOM JIMYHOCTHBIXUHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIECTBEHHBIX UHTEPECOB U
NoTpeOHOCTEH, yCIIenHO#M MpodhecCHOHANBHON AEATEIBHOCTH M Pa3BUTHA HEOOXOAMMBIX YMEHUN,TOTOBHOCTHAIAIITUPOBATHCABIPOPECCHOHATBHON
cpene;

6) 3KO0JOrHYecKOrOBOCHUTAHMSA:

9KOJIOTUYECKHULIEIECO00Pa3HOCOTHOILIEHUEKIIPUPOAEKAKMCTOUHUKYKI3H Ha 3eMjle, OCHOBE €€ CyIEeCTBOBAHHUS, [OHUMAHUE ILIEHHOCTU
310pOBOTO
1n0€e3011aCHOr000pa3aKM3HU,0TBETCTBEHHOCOTHOLIEHNEKCOOCTBEHHOMY (PM3HYECKOMYUIICUXUYECKOMY3/I0POBbI0,0CO3HAHNELIECHHOCTH COOIIIOICHUSI
paBm1 6€30MaCHOTO MMOBEICHUS MPH paboTe C BEIECTBAMH, a TAKXKE B CUTYAIHSIX,yTPOXKAIOIINX 3J0OPOBBIO MKH3HUITIOACH;

CHOCOOHOCTH IIPUMEHSTh 3HaHUsA, OJydaeMble IPU U3yYEHUH XUMMH, JUIAPELICHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIeH MPUPOTHON Cpelon, s
MOBBIIIEHUAYPOBHAIKOIOTHIECKOMKYITBTYPbI,0CO3HAHUATI00AIbHOTOXaPAKTEPAdKOJIOTHUECKUX MPOoOJIeM W TyTed HX pemeHHs IMOCPEICTBOM
METOJI0B XUMUH,IKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B II03HABATEIbHON,KOMMYHUKATUBHON NCOLMAIBHON IIPAKTHKE.

METANPEAMETHBIEPE3YJIbTATbBI

BcocraBemerarnpeiMeTHBIXPE3YIbTaTOBBBLACIA0 T3HAUUMBbIEUIA()OpMUPOBAHUSIMUPOBO33PEHHUSI001IEHAYUHBICTIOHATU A (3aKOH, TEOPUS, IPUHIIHII,

TUIIOTE3A, ¢axr, cucreMa, rporecc, JKCIIEPUMEHT u Jpyroe.), KOTOPBIEUCITONIB3YIOTCABECTECTBEHHO -
HAYYHBIX y4EOHBIXIIPEIMETAX UTI03BOJITFOTHAOCHOBE3HAHMMHU3I THXIIPEIMETOB(POPMHUPOBATHITPEICTABICHHEOICIIOCTHOWHAYYHOW KapTUHE MUpPA, U
YHUBEpCaJbHbIE yueOHBbIe JIEUCTBUS

(mo3HaBaTeIbHbIC,KOMMYHUKATUBHBIC, PET YIS TUBHBIE ), KOTOPhIEOOECTIEYNBaIOT(H OPMUPOBAHUETOTOBHOCTUKCAMOCTOSI TEIbHOMYIUIAHUPOBAHUIOUOCY
HIECTBICHUIOYUeOHOUIEATEIBHOCTH.

[To3HaBaTe/IbHBIC YHUBEPCABHBIC YUeOHBIC ACHCTBHSIba30BBICTIOTHICCKUEICHCTBHUS

YMEHUSIMCIIONB30BaAThIPUEMBLIOTUYECKOTOMBIIIUICHUSTIPUOCBOCHUU3HAHUN:  PACKPBIBATh CMBICT XHUMHYECKMX TOHSATHH (BBIIEIATH UX
XapaKTEepHBICTIPU3HAKY, YCTAHABIMBATH B3aUMOCBS3h C JPYTUMH TOHATHUSIMH), UCIIOJIb30BATHIIOHATHS JJIi OOBSICHEHHS OTIEIbHBIX (DAKTOB M
SBIICHUH, BBIOMPATh OCHOBAaHUS HMKPUTEPHH IS KIACCU(PUKAIMHM XHUMHUYECKHUX BEIIECTB HXUMHUYECKUX PpEaKIUi,yCTaHABINBAThIIPUYMHHO-
CJIEICTBEHHBIECBSI3UMEXK 1YOObEKTAMUN3YUEHUS,CTPOUTD JIOTUYECKHE paccyxIaeHus (MHIYKTHBHBIE, JETYKTUBHBIE, o
AQHAJIOTUH ),AeTIaThBBIBOIBIM3AKITIOUCHHUST,;

YMEHUETTPUMEHATHBIIPOIIECCETIO3HAHUSATIOHATHS(TIPEIMETHRIEUMETANPEIMETHBIE), CHUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIIOIb3yEMbIE B
XUMHH,IPE0oOPa30BbIBATH LIUPOKO MIPUMEHSIEMBIE B XUMHUHU MOJEIbHBIE MPECTaBICHUS -
XUMUYECKUI3HAK(CUMBOJIIEMEHTA), XUMHUUECKasi(hOpMyTanypaBHEHUEXUMUYECKON PeakIMi — TpPHU PEIIeHHH y4eOHO-TI03HABATENbHBIX 3aj1ad,
y4ETOMATUX MOJENBHBIX MPECTaBICHUHN BBIABIATH M XapaKTePU30BaTh CYIIECTBEHHBICTIPU3HAKH W3Y4aeMbIX O0BEKTOB — XUMHUECKHUX BEIIECTB U
XUMHUYECKHUX PEaKIIUN,BBISIBIATHOOITNE3aKOHOMEPHOCTH, IIPUUNHHO-CIIEICTBEHHBIECBA3UUIIPOTHBOPEUNSIBU3YIAEMBIXIIPOIIECCAXU SBICHUSIX.

ba3zoBblencciieoBare/ibCKUEeACHCTBUSA:

YMEHHUEHNCIIOIh30BaThIIOCTABIIEHHBIEBOIIPOCHIBKAY€CTBEMHCTPYMEHTAIIO3HAH U, aTAK)KEBKAYECTBEOCHOBBIITISI(DOPMUPOBAHUATHIIOTE3BITOIIPOBED
KENPaBUJIBHOCTHU BBICKA3bIBAEMBIXCYKICHUI;

MPUOOPETEHNUEOTBITANIOTIIIAHUPOBAHUIO,0pTaHU3AIIMMHUITPOBEICHUIOyYUeHUUECKMXIKCTIEPUMEHTOB, yMEHIUEHAOII01aTh3aX0IOMITPOIIECCA,CaAMOCTO
SITETLHO TPOTHO3MPOBATh €ro pe3yiabTar, (OpMyIupoBaTh OOOOIIEHUS HBBIBOABI MO pe3yJabTaTaM MPOBEAEHHOTO OIbITa, HWCCIEIOBAHMS,

o
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COCTaBJIATh OTYETO MPOAETaHHOMpadoTe.

Paboracundopmanueii:

YMEHUEBBIOUPATh,aHATU3UPOBATEUUHTEPIPETUPOBATEUH(OPMALIMIOPA3IUYHBIX BHIOB U (OPM NPEACTABICHUS, IOJIYyYaeMyl U3 pa3HbIX
MCTOYHUKOB(HAy4HO-
HOMYJISIPHASIIUTEPATYPAXUMUYECKOTOCOAEPKaH U, CIIPABOYHbIETIOCOOM S, pecypchlIHTepHEeTa), KpU THUECKUOLIEHUBATbIIPOTHBOPEUHBYOMHEIOCTOBE
pHYIOHH(pOpPMAIHIO;

YMCHUC IMPUMCHATDb Pa3IMYHEBIC MCTOAbI n 3aIIpOChI Ipu IIOUCKC n
OT60peI/IH(I)OpMaI_[I/II/II/ICOOTBGTCTBYIOH_II/IXI[aHHbIX,HGO6XOI[I/IMBIXIIJIHBLIHOJIHCHI/I?IY‘IG6HBIX N II03HaBaTCJIbHBIX 3aJa4 onpeaenéHHoro THIIA,
an06peTeHHe OIIbITa BO6J'IaCTI/II/ICHOJ'II>3OBaHI/IHI/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIXTGXHOJ'IOFI/Iﬁ,OBJ'Ia,Z[CHI/Ie Ky.]'[BTypOﬁ AKTHUBHOI'O

UCTIOJIb30BAHUSI  PA3IMYHBIX TOMCKOBBIX  CHCTEM,CaMOCTOSATENBHO  BBIOMPAaTh  ONTUMANbHYIO (OpMy TpeacTaBieHUus HHGOpMAINU
UWLTIOCTPUPOBAThpelIaeMble3a1a4MHECII0KHBIMUCXEMaMU, InarpaMMaMu, ApYruMy (popmMamMUrpad Ky MUXKOMOUHALUSIMU;
YMEHHUEHCIIOIb30BaThbHaHATM3HPOBATHBIIPOLIECCEYUEOHONMICCIIe10BATEIbCKON JESTEIbHOCTH uHpOpPMALINIO 0 BIIUSTHUU
IIPOMBIIIIIEHHOCTH,CEILCKOT0X03511ICTBAUTPAHCIIOPTAHACOCTOS HUEOKPYKAOIIEUITPUPOAHONCPEIBL.
KomMMmyHHKaTHBHBICYHHBEPCAIbHBICYUCOHbBICICHCTBHS:
YMEHUA3a]aBaTbBOIPOCHI(BX01eANaI0rau (W1 ) AUCKYCCUH )IIOCYIIECTBYOOCY K 1aeMONTEMBIL,(DOPMYITHPOBATHCBOUIIPETIOKEHUIOTHOCUTEIIEHO
BBINOJIHEHUANPEI0KEHHON3a1auH;
YMEHMSINPEACTABIIATHIIONYYEHHBIEPE3YIbTAThIIIO3HABATEIbHON1EATEIbHOCTUBYCTHBIX UITUCbMEHHBIX TEKCTAX ; 1€aThbIIPE3EHTALUIOPE3YIbTATOB
BBINOJIHEHHS] XUMUYECKOI'0 SKCIIEPUMEHTA (J1a00paTOPHOTO OMbITa,Ja00paTOPHONPaOOTHITONCCIEI0OBAHUIOCBOMCTBBEIECTB, y4eOHOTOIIPOEKTA);
YMEHMSIy4eOHOTOCOTPYITHUYECTBACOCBEPCTHUKAMUBCOBMECTHONIIO3HABATEIbHONMICCIIEA0BATENbCKON 1€ TENbHOCTUIIPUPEIIEHUNBO3HUKAIOIINX
Ipo0JIeMHA0CHOBEYUYETAO0IIUX MIHTEPECOBUCOTIACOBAHUSTIO3U LU (obcyxnenus, oOMeH MHEHUSMY, «MO3TOBBIE LITYPMBD»,
KOOPJMHALMSICOBMECTHBIX I CTBUI,0NPEICIIEHNEKPUTEPHUEBIIOOIIEHKEKAUE€CTBABBIIIOJHEHHONW pabOTHINAPYTHE).
PeryasiTuBHBIeyHHBepCAJIbHbICY4YeOHbICICHCTBHSA:
YMEHHECAMOCTOATEIbHOOIPEACNIAThLETNACITETbHOCTH, IUIAHUPOBATh,0CYIIIECTBIISATh, KOHTPOJIMPOBATh U IPU HEOOXOAUMOCTU KOPPEKTHPOBATh

CBOIOZICSTENBHOCTbD, BBIOMPATH Haubosee 3¢ deKTUBHBIE Coco0b! peleHus y4eOHBIX
WTI03HABATENIbHBIX33/1a4,CaMOCTOSTEITIbHOCOCTABIIATEMIIMKOPPEKTHPOBATHITPEIOKEHHBIH AT OPATMACHCTBUHIIPUBBIIIOTHEHHN3aJAaHHHCYdETOMITONY
YeHUs HOBBIX 3HaHUH 00 U3y4aeMbIX 00BEeKTax - BEIIIeCTBaX "

PeaKIHUsX,0lEeHUBATECOOTBETCTBUETIONYYCHHOTOPE3YIIbTaTa3assBIICHHONIICITH, YMEHUEUCTIOB30BaThHAaHATH3UPOBATEKOHTEKCTHI, IIPE IAraeMBICBYCIT
OBUU3aJIaHUM.
NPEIMETHBIEPE3YJIbTATHI
BcocTaBenpeaMeTHRIXpe3yIbTaTOBIIOOCBOCHUIO0053aTeIbHOTOCOAePKAHUS, YCTAHOBIIEHHOT0TaHHOM e iepanbHONpaboueuporpaMMo, BB IS
I0T:0CBOCHHBICOOyJaIONTUMHUCTHAYIHBIC3HAHUS, YMCHHUSICIIOCOOBIICHCTBUH, CTICIIU(PYCCKUE TIPS AME THOH001ac TH« X UMUS», BUJTBIICATETHbHOCTH
MOTIOTYYeHHIOHOBOT'O3HAHHU S, ETOUHTE PIIPETAIIH, TPE0OPA30BAHUIOUTPUMEHEHUIOBPA3THYHBIX yU€OHBIX U HOBBIX CUTYaIIHSIX.
K xonIty 06yuenus B 8 kiacce y oOydaromerocst 0yay copMupoBaHbI CIEAYIOIINE MPEIMETHBIE pe3yIbTaThl IO XUMHUU:

PaACKpBIBATE CMBICII OCHOBHBIX XHUMHYECKUX MMOHSTHH: aToM, MOJICKYyIJIa, XHUMHAYCCKHM OJICMEHT, MPOCTOC BCHICCTBO, CJIOXHOE BEIICCTBO,

CMECH (OHHOpO)IHaH n HGO}IHOpO}IHafl), BAJICHTHOCTb, OTHOCHUTCJIbHAsA aTOMHasd W MOJICKYJIIpHas Macca, KOJUYCCTBO BCIICCTBA, MOJIb, MOJIApHAd

13



Mmacca, MaccoBasi J0Jsl XUMHUYECKOT0 3JIEMEHTa B COCIUHEHHUHU, MOJISIPHBIA 00BEM, OKCUI, KUCI0Ta, OCHOBAHUE, COJb, IEKTPOOTPULATEIBHOCTD,
CTETEeHb OKHCIICHHS, XUMUYECKast pEaKIys, KIacCU(pUKAIIS PEeaKIiil: peakui COeANHEHHs, PEaKIIMU Pa3I0KeHUs, peaKIMK 3aMEIeHHs, PEaKIIUU
o0MEHa, 3K30- U PHAOTEPMUYECKUE PEAKIUH, TEIUIOBOH 3 (eKT peakuuu, SAPO aroMa, HIEKTPOHHBIN CJIOH aTroMma, aTOMHas OpOHUTalb, paguyc
aToma, XMMH4YECKasl CBs3b, MOJISIPHASL U HENOJIAPHAs KOBAJICHTHAs CBs3b, MOHHAS CBS3b, HOH, KATHUOH, aHUOH, pacTBOP, MaccoBasi J0Ji BEIIECTBA
(MpoLeHTHas: KOHLIEHTPALMs) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX IIOHATUN U IPUMEHATH 3TH MOHATHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAILECHUN;

HCIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY Ul COCTaBJIEHUS (POPMYJI BEIIECTB M YPaBHEHUH XMMHUUYECKUX peaKiuii;

OIpENIeNIATh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTENEHb OKUCIIEHUS 3JEMEHTOB B OMHAPHBIX COEAMHEHUSX,
NPUHAIICSKHOCTh BEIIECTB K ONpPEACNEHHOMY KJIacCy COEAMHEHHMH 1Mo (opmynaMm, BHA XHMHUYECKOH CBSI3M (KOBAJICHTHAass W HWOHHAs) B
HEOPraHWYECKUX COCIMHECHUSIX;

packpbiBaTh cMmbici Ilepuonnueckoro 3akona J[.M. MenneneeBa: NeMOHCTpUPOBAaTh IOHMMAHHME IEPUOJMYECKONW 3aBUCUMOCTH CBOWCTB
XUMHMYECKHX DJIEMEHTOB OT HX TOJoXeHuss B Ilepuogudeckoll cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BELIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIDHOTO YYEHHUs, 3aKOHAa ABOIaJjpo, ONUCHIBaTh U XapaKTepu3oBaTh TabauuHyro ¢opmy [leproanueckoit cUCTEMbl XMMHYECKHX
JJIEMEHTOB: DPAa3/M4aTh MOHATHS «TJaBHas mnoxarpynmna (A-rpymma)» U «mobounas noarpynna (b-rpymnna)», Manele u OoJbline MHEpUOIb,
COOTHOCUTH 0003Ha4YEHHUs, KOTOpble uMmeroTcsi B Tabnuue «llepuonnueckas cucrema xumuueckux snemeHToB [I.M1. MenneneeBa» ¢ 4MCIOBBIMU
XapaKTEepUCTUKAMH CTPOEHMsSI aTOMOB XUMMUYECKUX D3JIEMEHTOB (COCTaB W 3apsij sjpa, OOIlee 4YUCIO IEKTPOHOB M PpACIpENE]CHUE UX I10
3JIEKTPOHHBIM CJIOSIM);

KJ1accu(UIUPOBaTh XUMHUUYECKUE AJIEMEHTHI, HEOPraHMYECKHE BEIECTBAa, XUMHUECKHE PEeaKUMu (M0 YUCIy M COCTaBy YYaCTBYIOIIUX B
pEaKIMU BEIIECTB, MO TEIIOBOMY 3D HEKTY);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOMCTBAa BEIIECTB pA3JIMUYHBIX KJIACCOB, MOATBEp)KIas ONHMCAHHE MpPHUMEpPaMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XMMHUUECKUX PEAKIIMI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'0 COCTaBa, BO3MOKHOCTH IPOTEKAHUsI XUMHUYECKUX MTPEBPALCHUN B
Pa3IUYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO [OJIF0 XMMHYECKOrO 3JIeMeHTa Io (opmyre
COCIMHEHMS, MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIIUY;
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IIPUMEHATh OCHOBHBIE OIEpPAlMM MBICIUTEIBHON JEATENbHOCTH — aHalM3 M CHHTE3, CpPaBHEHHE, 0000ILIeHHEe, CUCTEMaTH3alMIo,
KJIaccu(UKaIUIO, BBISABICHHE PUYUHHO-CIICACTBEHHBIX CBSI3€H — Ui U3YUYEHUSI CBOMCTB BELIECTB M XMMUYECKUX PEAKIUN, ECTECTBEHHO-HAYUHBIE
METO/IbI MO3HAHMS — HAOII0ICHHE, H3MEPEHHE, MOJCTUPOBAHHE, SKCIIEPUMEHT (peabHBIN 1 MBICJICHHBIH);

CJIeZIOBATh MpaBUJIaM MOJIB30BAHUS XUMUYECKON TIOCYI0U U 1ab0opaTOpHBIM 000pyIOBaHHEM, a TAK)KE IPaBUIaM OOpAICHHs C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKLHUSAMH IO BBITOJHEHHUIO JJA0OPATOPHBIX XMMHUYECKHX OIBITOB IO MOJYYEHHIO U COOMpaHHIO Ia3000pa3HbIX BEILECTB
(Bomoposa M KUCIIOpO/ia), IPUTOTOBIEHHUIO PACTBOPOB C OINpPENCIEHHON MAaccOBOH J0iel pacTBOPEHHOIO BEIECTBA, IIAHUPOBATH U MPOBOJUTH
XMMHUYECKHE FKCIIEPUMEHTSHI 110 PACIIO3HABAHUIO PACTBOPOB ILEI0YEH U KUCIOT € IOMOLIbI0 HHIUKATOPOB (JIakMyc, (peHo(pTalenH, METHIIOPaHK U
ApyrHe).

K koHIy 00y4enust B 9 xiacce y o0ygaronierocsi 0yay copMUpOBaHBI CISAYIONINE MPEAMETHBIC PE3YJIBTATHI 10 XUMUU:

PacKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKUX HMOHATUN: XUMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, UOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BEIECTBO, BaJCHTHOCTb, IEKTPOOTPHUIIATEIBHOCTD, CTENICHb OKHUCJICHHUS, XUMHUYECKass PEeaklus, XUMUYECKas CBs3b, TEIUIOBOH 3(hdexT
pEaKUMU, MOJb, MOJSPHBIA 00BEM, PacTBOpP, 3JIEKTPOIUTHI, HEIIEKTPOIMUTHI, JICKTPOJIUTHUYECKAs AMCCOLMALUS, PEAKIUd HOHHOIO OOMeEHa,
KaTaJln3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHMble pPEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIUH, OKHCIHUTEb,
BOCCTAHOBUTEJIb, OKHUCJIEHHWE M BOCCTAHOBJICHHME, AJUIOTPONHMs, aM(POTEPHOCTh, XUMHUECKas CBs3b (KOBAJEHTHAas, MOHHAs, METaJUIM4yecKas),
KpUCTAJUIMYECKass pelETKa, KOPPO3Us METALIOB, CIUIABBI, CKOPOCTh XHMMHYECKOW PpEaKUuH, NpeAesbHO ponyctumas koHuenrtpamus [IJIK
BEIIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUN U MPUMEHSATH 3TU MOHSTHS IIPH ONMUCAHUM BELLIECTB U UX MPEBpAILCHU;

UCIOJIb30BATh XUMUYECKYIO CHMBOJIMKY JUIsSl COCTaBJIEHUS (POPMYIT BELIECTB U YPAaBHEHUI XMMHUYECKUX PEaKLUii;

OIIPEAECIATH BAJIEHTHOCTD U CTENEHb OKMCIEHUS XMMHUYECKHUX YIEMEHTOB B COCIMHEHUSAX PA3JINYHOIO COCTAaBa, IPUHAMJIEKHOCTD BELIECTB K
OTIpeNIeIEHHOMY KJIACCy COEIMHEHUH Mo ¢opMynaM, BUJA XUMHUYECKOM CBA3M (KOBaJIEHTHAs, HOHHAs, METaJUIMYecKas) B HEOPraHUYeCKUX
COEMHEHUSX, 3apsj MOHA [0 XUMHUYECKOH (opMmyrie, XapakTep Cpeibl B BOJHBIX PACTBOpaX HEOPTaHWYECKUX COCTUHEHUH, THIl KPUCTAIIIMUECK 0N
PELIETKN KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMmbich llepuonnueckoro 3akoHa J[.M. MenneneeBa m AeMOHCTpUpOBAaTh €ro MOHMMAHHE: ONMMCHIBATH M XapaKTepU30BaTh
TabnnuHyo ¢opmy Ilepromuyeckoil CHCTEMbl XMMHYECKHX 3JIEMEHTOB: pa3linyaTh MOHIATHUS «rjaBHas noarpynna (A-rpymma)» U «mnoOouHas

noArpyiima (B-rpynna)», MaJible ¥ OOJIbIINe nepuoabl, COOTHOCUTH 0603Haqu1/1;1, KOTOPLIC UMCIOTCA B HCpHOI[H‘-ICCKOﬁ TaGJII/II_IC, C YHCJIOBBIMU
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XapaKTepPUCTHKAMHU CTPOCHMS AaTOMOB XHMMHYECKHX JJIEMEHTOB (COCTaB W 3apsi sapa, oOIee YHCIO SJICKTPOHOB M PACHPEACICHHE WX II0
SJICKTPOHHBIM CHOHM), 00BICHATE O6H_II/IG 3aKOHOMCPHOCTU B U3MCHCHUU CBOMCTB DJIEMEHTOB M HMX COCIII/IHCHI/Iﬁ B IMpCAcCiiax MaJlbIX IECPHUOIOB U
[VIABHBIX MTOATPYIII C Y4ETOM CTPOCHUS UX aTOMOB;

KJ'IaCCI/I(I)I/II_[I/IPOBaTb XUMHUYCCKUEC DJICMCHTBI, HCOPraHMYCCKUC BCIICCTBA, XUMHUYCCKUC PCAKIIMU (HO YUCIy U COCTaBy YYAaCTBYIOIIHUX B
pEaKINK BEIIECTB, 110 TEIIOBOMY 3((EKTY, 10 N3MEHEHHUIO CTEIIEHEH OKUCICHUSI XMMUYECKUX 3JIEMEHTOB);

XapaKTepru3oBaTh (OMHMCHIBATH) OOIIME U CHenU(pHYSCKHEe XMMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, IMOJITBEPXKIas ONHCAHHE
IpUMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIHIA;

COCTaBJIATh YPAaBHEHMS DJICKTPOJIMTHYECKON IUCCOLMAIMU KHCIOT, IIENOYe W CoJiei, MONHBIE M COKpamEHHBIE YPAaBHEHUS pEaKInid
HOHHOT'O O6M€Ha, YpaBHCHUA peaKm/Iﬁ, IMOATBCPKAAIOIMIUX CYIICCTBOBAHUC TeHETUYECKOM CBI3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB,

PacKpBIBaTh CYITHOCTh OKHCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEICTBOM COCTABICHUS JICKTPOHHOTO OaiaHca STHX peakluii;

IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA, BO3MOKHOCTHU IMPOTCKAHUA XUMHYCCKUX HpeBpaHICHI/Iﬁ B PAa3JIMYHBIX
YCIIOBUSIX;

BBIYHCIIATE OTHOCHTEIIFHYIO MOJICKYJSIPHYIO M MOJSIDHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO XMMHYECKOTO 3JEeMeHTa 1o (opmyIe
COE/IMHEHUS1, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOIUTH PACUETHI [0 YPABHEHUIO XMMUYECKON PeaKIvy;

COOJII0IaTh MpaBHiIa MOJIb30BAHMS XUMUIECKOH MOCYI0M U 1JaOOpaTOPHBIM 000PYAOBAHUEM, a TAKXKe ITPaBUiIa OOPAIIEHHs C BEIIECTBAMH B
COOTBECTCTBUH C MHCTPYKOHUAMHU 11O BBIITOJIHCHHIO J'Ia60paTOpHBIX XUMHYECCKUX OIIBITOB IO MOJIYUYCHUIO U C06I/IpaHI/IIO Fa3006pa3HI)IX BCUICCTB
(aMMHaKa U yTIeKucioro rasa);

MIPOBOJIUTH PEAKLMH, MOJTBEP)KJAIOIINE KaueCTBEHHBIM COCTAaB pPa3IMYHBIX BEILIECTB: PACHO3HABATh OMBITHBIM IYTEM XJIOPUAOPOMHI-,
uoaua-, kapOoHar-, ¢ocdar-, CUIMKaT-, Cynb(ar-, THAPOKCUI-MOHBI, KATUOHBI aMMOHHSI M HOHBI M3yYEHHBIX METAJIOB, MPHUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPAaX HEOPraHWYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE ONE€palli MBICIUTEIBHON JEATEITbHOCTH — aHaJIU3 U CUHTE3, CPaBHEHHUE, 0000IIEeHEe, CUCTEMATU3aIUIO, BbISIBICHUE
MMPUIUHHO-CJICACTBCHHBIX CBSI3EH — IJid U3Y4YCHUA CBOMCTB BEHUICCTB W XHMMHUYCCKHUX pCaKHI/II\/JI, C€CTCCTBCHHO-HAYYHBIC MCTOJAbI IMO3HAHUA —

Ha0JII0/IeHue, U3MEepEeHNe, MOJIeIMPOBAHNE, IKCIIEPUMEHT (peabHbI U MBICTICHHBIN).
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B denepanbHbIX U perHoOHAIBHBIX MPOIEIypax OLEHKU KauecTBa 00pa30BaHUs HCIONb3YeTCs MepeueHb (Koau(UKaTop) pacupeeeHHbIX 0
KJlaccaM MpOBEPSEMBIX TpeOOBaHM K pe3ylbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeIbHONM HPOTrpaMMbl OCHOBHOTO 00mIero oOpa3oBaHUS U
3JIEMEHTOB COJEPKAHUS 10 XUMHH.

Tabauma 23

[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTensHOM MporpaMMmsl (8 Kirace)

Kon [IpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOIO 00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO 00IIET0 00pa3oBaHus
pe3ynbTarta
1 ITo Teme: "IlepBoHayanbHbIC XUMUYECKHE MTOHATHUSA"
1.1 pPacKpbIBaTh CMBICT OCHOBHBIX XMUMHUYECKHUX TOHSTHI: aToM, MOJIEKYyIa,

XUMHUYECKUM 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(ogHOpOIHAS M HEOJHOPOHAS), BAICHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast A0JIs1 XUMHUYECKOT0 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBINA 00beM,
XUMUYECKash peakiusi, KiIacCu(MUKAIMA pPEeaKlMil: peakiuu COeTMHEHHUS,
pPEaKIuu pas3loKEHUs, peaklUd 3aMelIeHHs, peakluu oOMeHa, JK30- U
SHIOTEPMUYECKHE PpEAKIMH, TEIIOBOM J(PGEeKT peakiuu, pacTBop,
MaccoBast 10Jisl BellecTBa (MPOLIEHTHAs KOHIICHTpAIlHs) B pacTBOPE

12 HWIUTIOCTPUPOBATL  B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUI U
MMPUMCHSATDH OTU IMMOHATHSA ITPU OIMMUCAHUHN BCUICCTB U UX HpeBpaIIICHI/Iﬁ

1.3 WCIIOJIb30BaTh XMMHYECKYI) CHMBOJIMKY JUIS COCTAaBJICHHUS (POpMYI
BEIIECTB U YPaBHEHUN XUMHUYECKUX peaKnuit

1.4 pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHMSI MacChl BEIIECTB, MOCTOSHCTBA
coCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUsl, 3aK0oHa ABOTaipo

15 OMnpeaAcIAThL BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI)IX COCINHCHUAX
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1.6 KJIaccu(puIupoBaTh XUMHUYECKHE PpEaKIuu (MO0 YHCIy W  COCTaBYy
Y4YaCTBYIOUIMX B PEaKkIMH BEUIECTB, 110 TEII0BOMY 3(deKkTy)

1.7 BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELIECTB

1.8 BBIUMCIISITH MAacCCOBYIO JOJII0O XHMMHMUYECKOTO »3JeMeHTa 1o ¢dopmyle
COEIMHEHUS,

1.9 BBIUHCIISITH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

1.10 OPUMEHSTh €CTECTBEHHO-HAYYHBIC METOJbI IO3HAHMA - HaOJIIOJEHUE,
U3MepeHHe, MOICTUPOBAaHNE, SKCIIEPUMEHT (PEealIbHbII U MBICIICHHBI)

2 [To Teme: "Baxxueiiire npeacTaBUTEIM HEOPTraHMYECKUX BEIIECTB"

2.1 pPacKpbIBaTh CMBIC OCHOBHBIX XMMHYECKHX MOHSTHUNA: OKCHJ, KHUCIOTa,
OCHOBaHue, COJlb

2.2 ONpEeNeNsaTh MPUHAIJICKHOCTh BEIIECTB K OMNPENEICHHOMY KJaccy
coeuHeHu o popMynam

2.3 KJIaccu(UIIUPOBATh HEOPTaHMUECKUE BEIIECTBA

2.4 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIAcCOB, MOATBEPXKAAsl OMHCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX
YPAaBHEHU COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIUN

2.5 IPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT MX KaYECTBEHHOI'O
COCTaBa, BO3MOXKHOCTH IPOTEKAHUS XHUMHUYECKUX IpeBpallleHuil B
Pa3IUYHBIX YCIOBUSIX

2.6 CIeoBaTh  TpaBWJIaM  TIOJb30BAaHUS  XUMHUYECKOW  TOCYIOH U

nabopaTopHbIM 000pyZOBaHHMEM, a TakkKe TMpaBuUiIaM oOOpalleHuss ¢
BCIIECTBAMHU B COOTBCTCTBUHU C I/IHCTPYKIII/IHMI/I II0 BBIIIOJHCHHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB IO TIONYYCHHI0 M COOMPAHUIO
razoo0pa3HbBIX BeEMIECTB (BOAOpOJa M KHCJIOPOJAa), MPHUTOTOBICHHUIO
pPacTBOPOB C OMPEIEICHHON MacCOBOM 10yl PaCTBOPEHHOTO BEIECTBA,
HJ'IaHI/IpOBaTI) nu HpOBO}II/ITI) XUMHUYCCKHUC 3KCHepI/IMeHTBI 110
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PAacHO3HABaHMIO PACTBOPOB IIENOYEH M KUCIOT C MOMOIIBI0 HHANKATOPOB
(maxmyc, GpenondranenH, METHIOPAHX U IpYTHeE)

2.7

IIPOBOJIUTH PACUEThl 110 YPABHEHHUIO XUMUYECKOU peaKkiuu

ITo Teme: '"llepmomumueckuit 3akoH U Ilepuoguueckass cucrema
xumuyeckux anemeHtoB  J.W. MengeneeBa. CTpoeHHE aTOMOB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEaKIun"

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHMX IIOHATHH: SApO aroma,
AIIEKTPOHHBIA  CIIOM aroma, aroMHas OpOHWTal b, paAAUYC aTroma,
XUMHMYECKas CBA3b, IOJSPHAs W HENOJSIpHAas KOBAJCHTHAs CBS3b,
SJICKTPOOTPULATCIIbHOCTh, MOHHAA CBA3b, MOH, KaTHOH, aHWOH, CTCIICHbL
OKHCJICHHUS

3.2

I(J'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHEC 3JICMCHTBI

3.3

ONHKCBHIBATh M XapakTepu3oBaTh TaOmuuHyr Qopmy Ilepuoamueckoit
CUCTEMBl XMMHYECKHX OJJICMEHTOB: pa3iMyaTh TIOHATHS 'TJIaBHAs
noarpynna (A-rpynna)" u "nmodounas noarpynmna (b-rpynmna)", "maneie" u
"Oombine" nepuobl

3.4

packpeiBaTh cMbici  [lepmogmueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJIOKCHHUSA B HCpHOHHHGCKOﬁ CHUCTEMCEC

3.5

COOTHOCUTH 0003HAaUYEHUsI, KOTOpBIe UMetoTcs B Ta0uie "l[leproanueckas
cucteMa Xummdeckux »siaeMmeHToB JI.JM. MengeneeBa" ¢ 4YHCIOBBIMU
XapaKTePUCTUKAMH CTPOCHHSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsan  sjapa, oOlee YHCIO JJIEKTPOHOB U paclpelelieHHe HuX TI0
AIIEKTPOHHBIM CJIOSIM)

3.6

OnpeacCIATbL CTCIICHb OKUCJICHUSA 3JICMCHTOB B 6I/IHapHI>IX COCANHCHUAX

3.7

OnpeACIIAATb BUI XUMHUYECKON CBS3U (KOBaJ'IeHTHa}I nu I/IOHHaSI) B
HEOPTaHNUYCCKUX COCIUHCHUAX
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ITpoBepsieMble JIEMEHTHI coiep kaHus (8 Kitacc)

Kon IIpoBepsieMblii 27IEMEHT COlEpKaHUS
1 [lepBoHaYaIbHBIE XUMUYECKUE TTOHSATHUS

1.1 [Ipeamer xumun. Ponp xuMuu B ®KU3HU YellOBeKa. XUMHUA B cucTeMe Hayk. Tena
U BemecTBa. GU3NUeCKUe CBOMCTBA BEIIECTB. ATperaTHOe COCTOSIHUE BEIIECTB

1.2 [TonsiTue 0 Meromax mo3HaHusi B XumMuu. Yucteie BemectBa U cMecu. CriocoObl
pazzeneHus cMecen

1.3 ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JeMEeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4 Xumnueckass Gopmyina. BaleHTHOCTh aTOMOB XHMMHUYECKUX AJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCHUTENbHAs aTOMHasi Macca. OTHOCUTEIbHAs
MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XUMHYECKOTO 2JIEMEHTA B COSIMHEHUN

1.5 KomnuectBo BemectBa. Monb. MonsipHasg macca. B3anmMoCBA3b KOJIMYECTBA,
Macchl M YHCIA CTPYKTYPHBIX EIWHHMII BemiecTBa. PacdeTrsl mo ¢opmynam
XUMUYECKUX COCTUHEHUI

1.6 dusndeckue U XUMHUYECKUE SIBIICHUSA. XHUMHUYECKas PEAKIUs U €€ TMPU3HAKH.
3aKOH COXPAaHEHHUs Macchl BellecTB. XUMHUecKue ypaBHeHUs. Knaccudukanus
XUMUYECKHUX Peakiuid (COeTMHEHMS, PAa3JIOKEHUS, 3aMEIIIEHUsI, 0OMEHA)

1.7 XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCYJIOH, C MpaBUIaMU

Tabmnuua 23.1
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paboTel B JabopaTopuM W TMpUEMaMH OOpalieHus C JabopaTOPHBIM
o0opysoBaHHEM, H3yUYe€HHWE U OmNHcaHue (U3HUECKUX CBOWMCTB 0O0pasIloB
HEOpPraHMYECKUX BeUIeCTB, HabmoaeHNe (r3HUecKux (IUIaBlieHUEe BOCKa, TasHUE
JIbAa, pPACTUpPAHHWE caxapa B CTYNKe, KHUIICHHE W KOHJEHCAIHMS BOJIBI) H
XUMHYECKHX  (TOpEHHEe  CBEYHM, [POKAIMBAaHHWE  MEIHOH  MPOBOJIOKH,
B3aUMOJICCTBHE MeJla C KHCJIOTOH) SBJICHUM, HAOJIOJCHHE MW OIMCaHHC
NPU3HAKOB  MPOTEKaHWs XUMHUYECKHX peakuuii (pas3liokeHue caxapa,
B3aMMO/ICHCTBHE CEPHON KUCIOTHI C XJIOPUIOM Oapusi, pa3iokKeHne THAPOKCUIA
meau (II) mpu HarpeBaHuu, B3aMMOJCICTBHE >Kejle3a C PACTBOPOM COJHM MEIU
(II), wu3yuenwe crmocoOOB pa3iereHus cMece (C TOMOIIBI0 MAarHura,
¢bunbTpoBaHUe, BBIMApUBaHHUE, AUCTWUIALUA, XpomaTtorpadus), MNpoBeIcHUE
OYHUCTKH MOBAapEHHOHN COJIM, HAOJIOJICHHE M ONHCAHUE PE3YIbTATOB MPOBEICHHS
OTbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS MAacChl, CO3JaHHE MOAelnei
MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx - cmech razoB. CoctaB Bozayxa. Kucmopox - 3meMeHT M IpocToe
BemecTBO. HaxokmeHue Kuciopona B IMpHpone, (U3NYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue xucnopona. CriocoOsbl
HOJyYeHHs KHUCIOpoaa B JlabopaTopuu W MNpPOMBINUIEHHOCTH. KpyroBopot
Kuciopoza B npupoje. O30H - aJuI0TponHas MOAU(UKAINS KUCIOPoaa

2.2

TennoBoil 3¢ pekT xuMuIecKoi peakiiui, TEPMOXUMUYECKUE YPABHEHUS, 9K30- U
IHIOTEPMUYECKUE peakluu. TOoMIMBO: yrojib U METaH. 3arps3HEHHE BO3AyXa,
yCcUJIeHHEe TapHUKOBOTO 3¢ dekra, pazpylieHne 030HOBOTO CI0s

2.3

Bonopoa - anemeHT u mpocroe BemiecTBo. HaxoxkieHue Bogopoaa B MpUpoOJE,
bu3nYecKue W XUMHUYECKHE CBOMCTBA, TNPUMEHEHHE, CIOCOOBI TMOIYYCHHUSI.
Kucnotsl u conn

2.4

MOJ'IHpHLIfI 00beM Tra30B. PacueTsl M0 XUMHYECKHM YpaBHCHUAM

2.5

®dusnyeckue cBorcTBa BoJbl. Boxa kak pactsopureinb. PactBopsl. Hackienusie
Y HEHACHIIIEHHbIE pAcTBOPHI. PacTBOpUMOCTH BemIECTB B BojAe. MaccoBasi 107
BEIIECTBA B pacTBope. XUMHUYECKHe CBOMcTBa BOJbl. OcHoBanus. Poib
pacTBOpOB B MPUPOJE U B KU3HU 4esioBeKa. KpyroBopoT BOIbI B MHPHUPOIE.
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3arpsizHeHue NpupoaHbIX BoJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ

2.6 Knaccudukanmust Heopranmuecknx coenuHeHni. Oxcuapl. Krnaccudukarus
OKCHJIOB:  coyieoOpasyromnyie (OCHOBHBIC, KHCIOTHBIE, aM(]OTepHbIE) U
HeconeoOpazyomue. Homenknarypa oxcuaoB. dusnueckue M XUMHYECKHE
CBOMCTBA OKCHIIOB. [lomyuenue okcuaoB

2.7 OcHoBanusi. Knaccudukanus OCHOBaHMI: IIeIOYM M HEPacTBOPUMbIE
ocHoBaHus. HoMeHkiatypa ocHoBaHuil. PU3HUYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [Tonyuenne ocHOBaHUI

2.8 Kucnorel. Knaccudukanus kucior. Homenkmarypa kucnor. dusnueckue u
XMMHYECKHE CBOWMCTBa KHCIOT. Pan aktuBHoctn MetaimoB H.H. bekerosa.
[Tonyyenue kucnot

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

2.10 |I'eHernyeckas CBS3b MEXIy KIIACCAMU HEOPTAaHUYECKHX COCAMHEHUI

2.11 | XuMuYeckwid  OKCIIEPUMEHT: Ka4eCTBEHHOE  OIpENEeIeHUE  COJCpKAHUS

KHUCTIOpOJIa B BO3/yXe, MOJIyueHUE, COOMpaHue, pacro3HaBaHHE U HU3yYEHUE
CBOWCTB KHCIIOpO/a, HAOJIIOJCHUE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BO3HUKHOBEHUSI M TPEKpallleHus TopeHus (Iokapa), O3HAKOMIIEHHUE C
o0pa3llaMi OKCHJOB W OIMCAaHWE WX CBOWCTB, TIIOJy4YeHHE, COOMpaHUe,
pacro3HaBaHHE€ M M3y4YeHHE CBOWMCTB BOJOpojAa (TOpPEHHE), B3aMMOCHCTBHE
Bozopoja ¢ okcuaoMm meau (I1) (Bo3MOkKHO HCTONB30BaHUE BUIEOMATEPHUATIOB),
HaOmo/leHue 00paslioB  BEIIECTB KOTUYECTBOM 1 MOIb, HCCIEOBaHUE
0COOEHHOCTEH  pacTBOPEHHsI BEUIECTB C PAa3IMYHONH  PacTBOPHUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OMNpPEAENEHHOW MacCOBOW J0Jel pacTBOPEHHOTO
BEIIECTBa, B3aWMOJEWCTBUE BOJbI C MeTalJlaMd (HaTpUeM M KajbI[UEM)
(BO3MOYKHO HCIIOJIBb30BaHKUE BUACOMATEPUAIIOB), OTPEeliEHHEe PACTBOPOB KUCIOT
U IIeJI0YEeH C MTOMOIIBIO WHAMKATOPOB, HCCIIE0OBaHNE 00pa3I[0B HEOPTaHUIECKUX
BEIIIECTB PA3IMYHBIX KJIACCOB, HAOIO/IEHUE U3MEHEHUS OKPACKH MHAUKATOPOB B
pacTBOpax KHUCIOT U MIeNIoYel, n3ydeHue B3ammojenctBus okcuaa menu (II) ¢
pPacTBOPOM CEpPHOM KHCIOTHI, KUCIOT C METaJIaMH, PEaKIHi HeUTpaau3alium,
MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHWH, BBITECHCHHE OJIHOTO METalIa JPYTUM
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W3 pacTBOpa COJIM, PEUICHHE AKCIEPUMEHTAJIBHBIX 3a7a4 1Mo Teme "Baxkneimme
KJIAaCChl HEOPTraHUYECKUX COCTMHEHU"

Ilepnonnueckuit 3akoH u lleproauyeckas cucrema XMMU4ECKUX 1eMeHToB J[. M.
MenneneeBa. CrtpoeHne aroMoB. XUMHYECKas CBsA3b. OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

3.1

[TepBble MOMBITKY KiIaccH(UKALIMU XUMUYECKUX 31eMeHTOB. [ToHsTre 0 rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENIbHbIE METaJUIbl, T'aJIOT€HbI,
MHEPTHBIE Ta3bl). ODJEMEHThI, KOTOpble 00pa3yloT amQoTepHble OKCUIbl U
TUAPOKCHIbI

3.2

Ilepnonnueckuit 3akoH. [lepuoguyeckas cucremMa XMMUYECKUX 31eMeHTOB J[.M.
MenneneeBa. Koporkonepuoanas u jymHHonepuoHas Gopmsl [lepuonnyeckoit
cucrteMbl xuMmuyeckux sneMeHToB .M. Mennpeneesa. llepuoasl m rpymnmsi.
@U3NYECKU CMBICI TOPSAJKOBOTO HOMEpPA, HOMEPOB IE€pUOJAa W TPYIIIbI
JJIEMEHTa

3.3

Crpoenue atomoB. CoctaB aToMHbIX sfep. M3otomnbl. Onexktponbl. CtpoeHue
JIEKTPOHHBIX  000J04YeK aToMOB THepBbIX 20 XMMHUYECKMX 3JIEMEHTOB
Ilepuonnueckorn cucremsl [I.11. MenneneeBa. XapakTepUCTMKA XMUMHUYECKOTO
3JI€MEHTa 1o ero nojoxxenuto B [lepuonnueckoii cucreme /.M. Menneneena

3.4

3aKOHOMEPHOCTM HM3MEHEHHUS pajuyca aTrOMOB XHMMHYECKUX 3JEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpynnaM H MEPHUOJIaM.
3nauenue llepuogmueckoro 3akoHa u Ilepuogmueckoil CUCTEMBI XMMHUYECKHX
AJIEMEHTOB JJIsI pa3BUTUA Hayku WU npakTtuku. .M. MenneneeB - y4deHbId U
rpaKJIaHUH

3.5

XuMuueckas CBA3b. KoBanenThas (HOJ'ISIpHaH )51 HCHOJIHpHaH) CBA3b.
3H€KTpOOTpI/IHaT€HI>HOCTB XHMHYECKHX 3JIeMEHTOB. IoHHAas CBSI3b

3.6

Crenenb okucieHUsA. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponecch
OKHMCJIEHUA 1 BoccTaHOBIeHUA. OKUCIUTEIN U BOCCTAHOBUTEIHN

3.7

XHUMHUYECKUMN OKCIICPUMCHT: H3YUCHUC o6pa3u0B BCIICCTB MCTALJIOB U
HEMCTAJJIOB, BSaI/IMOHeI\/’ICTBI/Ie THAPOKCHUIA HHHKa C pacTBOpaMH KHCJIOT H
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1IeJI0Y€E, MPOBENCHHUE OMNBITOB, WIIIOCTPUPYIOIIUX IMPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX pEaKLUil (TOpEHUE, pEaKLUU pPa3IoKEHUs, COSTUHEHMS])

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM

o0Opa3oBaTensHOM MporpaMmsl (9 Kimace)

Kon [IpoBepsiembie MpeaMeTHBIE pe3yIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBarebHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3ynbTaTa

1 ITo Teme: "BemiecTBo u xumuyeckas peakius"

1.1 pacKpbhIBaTh  CMBICII OCHOBHBIX XHMHYECKHX IIOHSATHH: PacTBOp,
ANEKTPOJUTHI,  HEAICKTPOIUTHI,  AJIEKTPOJUTUYECKAs]  AUCCOLMAIIMS,
peakMy HMOHHOTO OOMEHa, KaTajlu3aTop, XHMHYECKOE pPaBHOBECHE,
oOpaTuMbIe U HEOOPATUMbIE PEAKIINHU, OKUCIUTEIIbHO-BOCCTAHOBUTEILHBIE
pEeaKIMK, OKHCIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJICHUE,
ajtoTponusi, aM(pOTEpHOCTh, XUMUYECKasi CBSI3b (KOBAJICHTHAs, WOHHAS,
MeTaJUIMYecKas), KPUCTAUIMYECKas  peIlIeTKa, CIUIaBbl, CKOPOCTh
XUMUYECKON pPEeaKLun

1.2 WJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHSATHH W
MPUMEHSATH 3TU NOHATHUS IIPU ONMKMCAHUU BEIIECTB U MX MPEBPAIICHUI

1.3 COCTABJISITh YPAaBHEHUS AJNEKTPOJUTUYECKOW JTUCCOLMAIMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPAIlCHHBIC YPAaBHEHHS PEaKIIMA MOHHOTO
obMeHa

1.4 pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
MOCPEJICTBOM COCTABJICHUS AIEKTPOHHOTO OajaHca 3THX PeaKIui

15 MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKInu

2 IIo temam: "Hemeramnsl u ux coeguHeHus" W "Mertamisl U UX

Tabmuua 23.2
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coenuHeHus"”

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOMME M CHeHUPUUSCKHE XUMHYECKUE
CBOMCTBA TMPOCTHIX U CIIOKHBIX BEIIECTB, IOATBEPXKAAs ONMUCAHHE
npyUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX
XAMHYECKHUX PeaKui

2.2

COCTaBJIAAITb YPABHCHUA peaKHHﬁ, IMOATBCPKKAAOIMIUX CYHICCTBOBAHUEC
TCHETHYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX IPEBPALICHUNA B PA3IHYHBIX
YCIIOBHSIX

2.4

CIENOBaTh  MpaBUJaM  MOJIb30BAHUS  XMMHYECKOM  MOCYAOM |
7a00paTOpHBIM O0OpYAOBaHMEM, a TakXke IpaBwiaM oOOpalleHus ¢
BEUIECTBAMH B COOTBETCTBUM C HWHCTPYKLUUSMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB IO MOJYYEHHUIO U COOMpaHMIO
ra3000pa3HbIX BENIECTB (AMMHUAKa M YIIIEKHCIIOTO Ta3a)

2.5

HpOBOI[I/ITI) peaKHI/II/I, HOI{TBCp)KI[aIOH_II/Ie KaquTBeHHLIﬁ COCTaB
pa3JINYHBIX BEIIECTB: PACIIO3HABAThH OIBITHBIM ITyTEM XJIOPUI-, OpOMUI-,
noaua-, kapOoHat-, ¢ocdar-, CHWIHKAT-, CyabdaT-, TUIPOKCHUI-HOHHI,
KaTHOHBl aMMOHHS, HOHBI M3yYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIUE B
BOOHBIX paCTBOan HGOpFaHquCKHX BCIIICCTB

ITo Teme: "Xumus u okpyxaromas cpeaa”

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHueckux mnoHatui: ITJIK Bemecrtsa;
KOPpPO3Hs METAJIIOB

3.2

MPUMEHSTh OCHOBHBIE OTIEpPAIIUN MBICTUTEIHLHON IEATETHHOCTH - aHAIIU3 U
CHUHTE3, CpaBHEHHE, OO0OOIIeHHEe, CHUCTEMATU3AINIO,  BBIIBJICHHE
MPUYUHHO-CIEICTBEHHBIX CBSI3€H - ISl U3YYEHHUs CBOWCTB BEIIECTB H
XUMHUYECKHX PEaKIHWi; eCTeCTBCHHO-HAYYHBIC METO/ABl IIO3HAHHUS -
HaO0/IeHUe, U3MEpPEeHHe, MOJICIMPOBAaHUE, SKCIEPUMEHT (pealbHbId U
MBICJICHHBIN )
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ITpoBepsiemble i1eMEHTHI coepkanus (9 kiacc)

Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

BemectBo u xumunueckas peakuus. [lopropenue

1.1

[lepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XUMU4YECKUX 3yemMeHToB /..
MengeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHUHU CBOWCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPHUOJIOB, Kajdus, KalblHUs W HX
COCMHEHUN B COOTBETCTBHM C IIOJIOKEHHEM 3yieMeHTOB B llepuonnueckon
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHIBI XMMHMYECKON CBA3M. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIETKH U
BUJa XUMHYeckod cBs3u. Kiaccudukauus u HOMEHKIATypa HEOPraHMYECKUX
BEUIECTB (MEXIYyHapoJHAas W TpPUBMAJIbHAs). XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCAILIMXCA K  pasiMyHbIM  KjaccaM  HEOPraHMYECKUX  COCIUHEHUH,
TE€HETUYECKas CBSI3b HEOPTaHMYECKUX BEILIECTB

1.3

Knaccudukanus XMMHUUECKUX PEaKIUi MO pa3IuyHbIM MpU3HAKaM (IO YUCITY U
COCTaBy YYacTBYIOIIMX B pEaKLMU BEIIECTB, O TemiaoBoMy 3¢ddekry, 1o
M3MEHEHUIO CTETIEHEN OKHMCIEHUS! XUMUYECKHUX 3JIEMEHTOB, 110 00OpaTUMOCTH, 110
Y4acTHIO KaTaJln3aropa). OK30- u SHIOTEPMHUUYECKHUE peakuuu,
TEPMOXMMHUYECKNE ypaBHEHM. [[OHATHE O CKOPOCTH XMMHUYECKON PEAKIIUU

1.4

[TonsiTue 06 0oOpaTHUMBIX U HEOOpaTHMMbBIX XMMHUYECKUX peakuusx. [loHstue o
TOMOTE€HHBIX M T€TEPOreHHbIX peakuusx. [IoHsITHE 0 XMMHUYECKOM paBHOBECHH.
@akTophl, BIUAIONIME HA CKOPOCTb XHMHUYECKOM peaklud U MOJIOKEHUE
XUMHYECKOTO PABHOBECHUS

1.5

OKHCTUTENEHO-BOCCTAHOBUTEILHBIC peaxiuu, DIIEKTPOHHBIN OanmaHc
OKHCJIUTEIIFHO-BOCCTAHOBUTEIbHOH  peakmuu.  CocTaBiieHWE  YpaBHCHHMA
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIMA C HUCIOJIB30BaHHWEM MeETOojia
3JIEKTPOHHOTO OanaHca

Tabmnuua 23.3

26



1.6

Teopusi IMEKTPOTUTUYECKON TUCCOUMAIUU. DJIEKTPOJIUTHI M HEIIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M JUCCOLMALIMUA BEIIECTB C Pa3IMYHBIMU BUIAMU
xumuuecko cBs3u. Crenenp nucconuanuu. CUiibHbIE U ca0ble AJIEKTPOJIUTHL.
Peaknyn voHHOro OOMeHa. YCIOBHS MPOTEKAHHS PEAKIMd HOHHOTO OOMEHa,
MIOJIHBIE W COKpAILCEHHbIE HOHHBIE ypaBHEHMs peakuuid. CBoWCTBa KHUCIOT,
OCHOBAaHMH W COJeH B CBeTE MNPEACTAaBICHUA 00 3IEKTPOIUTUYECKON
nucconuanuu. KauecTBeHHbIEe peakliui Ha HOHBL. [loHsATHE O ruaponu3e coneit

1.7

XUMHWYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C MOAEISIMU KPHCTAUTMYECKUX
pELIETOK HEOPraHMYECKUX BEIIECTB - METAJUIOB M HEMeTauioB (rpadura u
alMasa), CJIOKHBIX BELIECTB (XJIOpWAa HATpHs); HCCIEIOBAHUE 3aBHCHMOCTH
CKOPOCTM XHWMHYECKOM pEaKkIMu OT BO3ACUCTBHS pa3lIU4YHBIX (HaKTOpOB;
UCCJIEOBAaHHE  DJICKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMANY  KHCJIOT, INeNouel u cosmell  (BOSMOXKHO  HCIIOJIB30BAHUE
BU/ICOMATEPHAIOB); IPOBEICHHE OIBITOB, HMUIIOCTPUPYIOIIMX  IPU3HAKH
NPOTEKaHUS PEaKIMii HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BBIICICHHE rasa,
00pa3oBaHUE BOJbI); ONBITOB, WJUTIOCTPHPYIOMIUX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peaKIUil (TOpEHUE, PEAKIUU PA3JIOKEHUS, COCAUHEHUS);
pacno3HaBaHWE HEOPTaHWYECKHX BEIIECTB C MOMOIIbIO KaYEeCTBEHHBIX PEaKLIU
Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramns u nx COCIUHCHUA

2.1

OOmass xapakTepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3HUecKrue CBOICTBA MPOCTHIX
BEIIECTB - TaJoreHoB. XUMHUUYECKHE CBOMCTBA Ha IIPUMEpE  XJopa
(B3auMoJielicTBUE € MeTajllaMd, HeMeTajllaMM, MIeno4aMH). XJIOPOBOJIOPOI.
ConsiHasg KHMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHUE, MpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOJIa HAa OpPraHM3M YeJIOBeKa. BakHeulume XJIopuibl U UX
HaxO0XJEHUE B PUPOJE

2.2

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTepHble CTerneHu okuciieHus. CTpoeHue U (pU3NUecKue CBOWCTBA
MPOCTBIX BEUIECTB - KHUCIOpPOJa U Cepbl. AJIOTPONHBIE MOIU(DUKAINH
KHCJIOpOJa U cepbl. XHMMHYECKHE CBOMCTBa cepbl. CepoBOIOpPOJ, CTPOEHHUE,
dusznueckue W XUMHYecCKHe cBokcTBa. OKCHIBI Cepbl Kak TMPeICTaBUTEIU
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KHUCIIOTHBIX OKcHA0B. CepHas KucioTra, (pu3nyeckue W XUMHUYECKHE CBOWCTBA
(oOmue Kak TPeNCTaBUTENS Kiacca KHUCIOT U crnenuduueckue). XUMUYECKUE
peaxkiuu, JeKalle B OCHOBE MPOMBILIUIEHHOTO CIoco0a MOJIyYeHUs CEpHOM
kucnotTbl. [Ipumenenue. Conau cepHOM KHUCIIOTHI, KayeCTBEHHAs peakLus Ha
cynb(ar-uoH. HaxoxxaeHue cepbl U ee COCOUHEHHM B Mpupoje. XUMHUECKOe
3arpsi3HEHUE OKpYXKarolleld cpeapl COCAMHEHUSIMU Cepbl (KUCIOTHBIE IO/,
3arpsi3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MpeA0TBpaIleHUs

2.3

OOmas xapakTtepuctuka dyeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUS. A30T, paCpOCTPAHEHUE B NIPUPOJE,
duznueckue u xumudeckue cBoiictBa. KpyroBopor azora B npupoje. AMMHaK,
ero (u3MUYeCKHe W XMMHUYECKHE CBOWMCTBA, MoJiyueHHe W mpumenenue. Conu
aMMOHHUS, UX (PU3MYECKHe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas
peaxiysi Ha MOHBI aMMOHUS. A30THas KHCIIOTa, €€ IMoylyueHue, pu3ndeckue u
XUMHYECKHE CBOicTBa (00IIME Kak TMpEeACTaBUTENs Klacca KUCIOT H
cnenuduyeckue). Vcnonpb3oBaHWe HUTPATOB U COJIEH aMMOHHMSI B KauecTBE
MUHEPATBHBIX yH0oOpeHuil. XuUMHYECKOe 3arpsi3HEHUE OKpPYKAroIIel Cpebl
COCIMHEHUSIMU a30Ta (KHUCIOTHBIE IO, 3arpsA3HEHHE BO3/1yXa, IOYBBI U
BOJIOEMOB)

2.4

®dochop, amtorpornasie Moaudukamuu Gochopa, GU3MUESCKHE U XUMHUYCCKHE
ceoiictBa. Oxcun ¢ocpopa (V) u dochopHas kuciora, (GU3NYECKUE U
XUMHUYECKHE CBOMCTBa, moiydeHue. Mcmomb3oBanue ¢GochaToB B KadecTBe
MUHEPATBHBIX YA0OpEeHU

2.5

OO6mas xapaktepuctuka d1eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpHbIE CTCIICHH OKUCJICHHS.  YTIEpPOJ, aJUIOTPOITHBIC
MonudUKaK, pacnpocTpaHeHHe B Mpupoje, (U3MUECKHe U XUMHUYECKHe
cBomcTBa. Ancopomus. Kpyrosopot yriepoaa B npupoze. Okcuabl yriepoa, ux
duznyeckue W XUMHYECKHE CBOWCTBA, JCWCTBHE Ha >KUBBIE OPTraHU3MBI,
MOJTyYeHUE W MPUMCHEHHE. DKOJIOTHYCCKHE MPOOJIEMBI, CBS3aHHBIE ¢ OKCHUIOM
yraepoaa (IV); rumore3a rino0anbHOrO TOTEIUICHHS] KIMMaTa; MapHUKOBBIMA
s dext. YrompHas KUCIOTa U €€ COMH, X (U3NIECKUE U XUMHUECKHE CBONCTBA,
noilyueHue U TpuMeHeHue. KauecTBeHHas peakmusi Ha KapOOHAT-HOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIUITUHE, TPOMBIIIIICHHOCTH U CEIIbCKOM
XO0351CTBE
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2.6

[TepBoHavanbHBIE TIOHATHS 00 OPraHWYECKHUX BEIIECTBAX KaK O COCTUHEHHUSX
yriaepona (MeTaH, 3TaH, JSTWJIEH, aleTWIEH, 3TaHOJ, TJHUIEPUH, YKCyCHas
KucioTa). X cocTaB M XUMHYECKOe cTpoeHue. [loHsTHE O OMOIOrHYecKH
BA)KHBIX BEIECTBAX: JKUpaAX, OCJKaX, yIrIeBOJAX - U UX POJIM B )KM3HU YEJIOBEKA.
MarepuajibHOE€ €AMHCTBO OPTAaHUYECKUX U HEOPTaHUYECKUX COCTUHECHUI

2.7

Kpemuuii, ero ¢pu3udeckne 1 XUMUYSCKHUE CBOMCTBA, MOJIyYCHUE U IPUMCHECHHE.
Coenunaenus kpemuusi B npupoze. OOmue npeacTaBlieHus 00 OKCUIEe KPEMHUS
(IV) u kpemuneBo# kuciiore. CHIMKATBI, UX HUCIIOJI30BaHUE B OBITY, MEIUIIUHE,
MIPOMBINIJICHHOCTH. BakHEWIIne CTPOUTENbHBIE MaTepUaIbl: KepaMHuKa, CTEKJIO,
IIEMEHT, OeToH, Xene300eToH. IIpoGnembl 0e30macHOTO  MCIOJIb30BAHUS
CTPOUTEIILHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU

2.8

XUMHUECKUH SKCHEPUMEHT: H3ydeHHE O0pa3loB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJIIHOW KHCJIOTBI; NPOBEICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPHI-
HMOHbl W HaOJIOJIEHUE MPHU3HAKOB HUX MPOTEKAHMS; OIbITHI, OTPAXKAIOLIHE
¢u3nyecKue U XMMUYECKUE CBOICTBA I'aJIOTEHOB U MX COEIMHEHUN (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C OO0pa3llaMu XJIOPHUJIOB
(rajoreHusI0B); O3HAKOMJIEHHE C oOpa3laMu cepbl M €€ COCIUHECHUSIMHU
(BO3MOXHO  HCIIOJB30BAaHME BHUACOMATEpPUAJIOB); HAOMIOJEHHE Mpolecca
o0yriIMBaHUs caxapa IOoJ ACHCTBUEM KOHIEHTPHUPOBAHHOM CEPHOM KHUCIIOTHI;
U3Y4YE€HHE XHMUYECKUX CBOMICTB pa30aBlIEHHON CEpHON KHUCIOTHI, MPOBEACHUE
Ka4eCTBEHHOM peakiuu Ha CyibpaT-uoH | HaOIIOJeHUWE TMpU3HAKa ee
IIPOTEKaHHUs; 03HaKOMJIEHHE ¢ (PU3MYECKUMM CBOWCTBaMHU a3zoTa, Gochopa u ux
COEMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHUJIEOMATEpUANIOB), 0Opa3LamMu
a30THBIX U (OCHOPHBIX yIOOPEHHI; MOTydyeHne, coOupaHue, pacro3HaBaHue U
M3Y4YEHHE CBOMCTB aMMHAaKa; IPOBEJIECHUE KAuyE€CTBEHHBIX pEaKIHWi Ha HOH
aMMOHMST U (QochaT-MOH W  H3YYEHHE TPU3HAKOB HUX  IPOTEKaHUS,
B3aMMO/IEIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); H3y4YEHHE MOJEIeH KpUCTAITTMYECKUX
peleToK anmasa, rpadurta, QyniepeHa; 03HaKOMJIEHHE C IPOLIECCOM acopOLuu
PacTBOPEHHBIX BEHIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOTrasa;
NoJy4eHue, COOMpaHue, paclio3HaBaHUE U M3YYE€HUE CBOMCTB YIJIEKUCIIOTO Ta3a;
MIPOBEJICHNE KaYECTBEHHBIX PEAKIMil Ha KapOOHAT- U CUJIMKAT-UOHbI U U3y4YEHUE
[IPU3HAKOB MX INPOTEKAaHUS; O3HAKOMJIEHHWE C NPOAYKIMEH CHIMKAaTHOU
IIPOMBILIUIEHHOCTH; PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe ''BakHelmue
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HEMETaJIbl ¥ UX COeTUHECHUA"

MeTamisl ¥ BX COCIUHECHUA

3.1

OO0mias xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB - METAJJIOB HA OCHOBAaHUU HX
nojoxkeHus B llepmommdeckoir cucreme XuMuueckux anemeHtoB [[.U.
MenneneeBa u crpoerust atroMoB. CTpoeHre MeTaioB. Merayuinueckasi CBsi3b U
METAJJINYECKass  KPUCTAUIMYECKass  penieTka.  JJIECKTPOXUMHYECKUM  psfl
HaIPsHKEHUN METaJlIOB

3.2

dusnyuecKkue U XMMUYECKHE CBOWMCTBAa MeTaioB. OOmue crnocoObl MOydeHHs
MeTaisioB. [IoHsTHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Kopposuu. CriaBsl (CTallb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) M MX TPUMEHEHHUE B
OBITY U IPOMBIIIJICHHOCTH

3.3

[[{enounble MeTaiibl: MmojokeHue B lleproanuyeckol cucTeME XUMHUYECKHX
anemeHntoB .M. MeHneneeBa; CTpOEHHE UX aTOMOB; HaXO0XJACHUE B IPHUPOJE.
OuznyecKkue U XMMUYECKUE CBOIMCTBA (Ha mpuMepe HaTpus U Kaius). OKCuabl u
TUAPOKCHABI HATpusi W Kanus. [lpuMeHeHue IIENOYHBIX METaUIOB M HX
COE€IMHEHUN

3.4

[IlenouHo3eMenbHbBIE ~ METAIBl  MAarHUM M KanbLMH:  IOJOXKEHUE B
Ilepnonnueckoi cucreme xuMuueckux siueMeHToB .M. Menneneesa; crpoenue
X aTOMOB; Haxo)KJIeHue B npupone. Pusznueckne M XUMHYECKHE CBOWCTBA
MarHusi U Kajblus. Bakneimme coenuHeHUs Kaiblus (OKCHUI, THAPOKCHU]I,
conu). JKecTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUs

3.5

AmoMuHui: nonoxkeHue B [leppoaudeckoll CUCTEME XMMHYECKHMX JJIEMEHTOB
.. MenneneeBa; CTpOCHHE aTOMa; HAXOXKJIECHHE B mpupoae. Pusznueckue u
XMMHUYECKHE CBOIcTBa amioMMHUA. AMQOTEpHble CBOMCTBa OKCHJIAa U
TUAPOKCHIA AJTFOMUHUSA

3.6

Kenezo: nonoxenne B [lepuoanyueckoil cucteMe XUMU4YecKux 3iaemeHToB J[.U.
MeHneneeBa; CTpoeHHUE aTroMa; HaxoJaeHue B mpupoje. Duszuyeckue u
XUMHYECKHE CBOMCTBa xene3za. Okcuapl, ruapokcuabl u coiu skenesa (I1I) u
xkenesa (II), ux cocras, cBoliCcTBa U MOTy4YCHHE
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3.7 XUMHUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE ¢ O0Opa3llaMH METaVIOB M CILJIAaBOB,
uX (U3MYECKUMU CBOWMCTBAMH; HM3yUYEHHE PE3yJIbTaTOB KOPPO3UU METAIJIOB
(BO3MOYHO HCIOJIb30BaHUE BUIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS
OKCHJAa KalblMsl M HAaTpus C BOAOM  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); HCCJIEIOBAaHUE CBOMCTB JKECTKOW BOJIbI; Mpoliecca rOpeHus
JKene3a B KHCIIOpoJie (BO3MOKHO MCIOIb30BAHUE BUICOMATEPUAIIOB); MPU3HAKOB
MIPOTEKaHUsl KAYECTBEHHBIX pEaklMii Ha MOHBI (MarHus, KalbLMs, aJIOMUHUSA,
uunka, skeneza (II) m xenesa (III), memu (II); nabmromenne u omucaHue
IIPOLIECCOB OKpallMBaHUs IUIAMEHM HOHAMH HATpus, Kajlus U Kalblus
(BO3MOXKHO HCITOJIb30BAHHE BHJICOMATEPHAIIOB); HCCIEAOBaHUE aM(pOTEPHBIX
CBOMCTB  THJIPOKCHAA  allOMMHHMS ¥  THAPOKCHAA  IIMHKA;  peIICHHe
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme "BakHeilre MeTaibl U UX COeTUHEHUS "

4 XHUMHA ¥ OKpYXkKarolas cpena

4.1 HoBble marepuansl u TexHosiornu. BemiectBa u Marepuanbl B NMOBCEIHEBHOU
JKU3HU 4YesloBeKa. XMMHS U 310pOoBbe. be3onacHoe MCIoJb30BaHUE BELIECTB U
XUMHYECKHX peakiuii B ObiTy. IlepBas moMolp MpH XUMHYECKHX OXKOTax H
OTpPaBJICHUSX

4.2 OCHOBBI 9KOJIOTHYECKOM TPAMOTHOCTH. XUMHUYECKOE 3arps3HEHUE OKPYKarolen
cpenbl [IJIK. Ponp XxuMumM B pelieHUH 3KOJIOTHYECKUX mpodieM. [Ipupomnbie
UCTOYHUKU YTIJIEBOJOPOAOB (yrojib, NMPUPOAHBIM ra3, HedTh), MPOAYKTHI HX
nepepabdoTKH, UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

4.3 XUMHUECKUH 3KCIIEPUMEHT: U3ydyeHue oOpa3loB MaTepHallOB (CTEKIIO, CILIABbI
METaJIJIOB, MOJIMMEPHBIE MaTEpUAIIbI)

Jlyia mpoBesieHUsT OCHOBHOT'O T'OCYIAapCTBEHHOI'O dK3aMeHa mo xumuu (Janee - OI'D mo XxuMum) Mcnonb3yercs nepeueHb (KoAaugHuKaTop)
IpOBEPSEMBIX TPEOOBAaHHM K pe3ysibTaTaM OCBOCHHUS OCHOBHOW 00Opa30BaTEeNIbHOW NMPOrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHMUA U 3JIEMEHTOB
COJIepKAHUS.

Tabmnura 23.4

31



[Tposepsiembie Ha OI'D Mo xumMuu TpeOOBaHMS
K pe3ylibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIBHOMN MPOTpaMMBbl
OCHOBHOT0 00I1IeT0 00pa30BaHMs

Kon [TpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3yabTaTaM 0a30BOT0 YPOBHS
MPOBEPSEMOr0 | OCBOCHHUS OCHOBHOUM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIETO
TpeOOBaHMS obpazoBanus Ha ocHoBe PI'OC
1 [IpencraBnenue:
1.1 0 T[I03HABa€MOCTH SIBIICHUU TMPUPOIBI, TIOHUMAHUE OOBEKTHBHOU

3HAYMMOCTH OCHOB XMMHYECKOH HayKh Kak OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIleld KyJabTyphl U IPAKTUYECKOU
NeSITEIbHOCTH  YEJIOBEKAa B  YCJIOBUSIX COBPEMEHHOIO  OOIIECTBa;
IIOHUMAaHNE MECTa XMMUU CPEIN IPYIUX €CTECTBEHHBIX HAYK

1.2 O HAy4HBIX METOJIaX II03HAHWS, B TOM YHCJIE 3KCICPUMEHTAIbHBIX U
TEOPETUUYECKUX METOJAX UCCIIEIOBAHUS BELIECTB U U3YYEHUS XUMUYECKUX
peakuuii; YMEHHE WCIIOJIb30BaTh MOJCIU JJII OOBSICHEHUS CTPOCHUS
aTOMOB U MOJIEKYII

1.3 0 cepax mpodeccHoOHATBLHON NEATEITLHOCTH, CBSI3aHHBIX C XHUMHEH H
COBPEMCHHBIMH  TEXHOJIOTHSIMH, OCHOBAaHHBIMA Ha  JOCTHIKCHHSX
XUMHUYECKON HAayKH, YTO MO3BOJIUT OOYUYAOIUMCSI pacCMaTPUBATh XUMUIO
Kak cepy cBoelt Oynyrieil mpodecCHOHATBEHON JesSTEIPHOCTH U CENATh
OCO3HaHHBII BBIOOp XUMUU KaK MPOGUIHHOTO MPEeAMETa MPHU Mepexo/ie Ha
YPOBEHB CpeIHEro 00111er0 00pa3oBaHUs

2 Bianenne cucreMoil XMMHUYECKHX 3HAHUM U YMEHHUE NPUMEHSTh CUCTEMY
XUMUYECKHUX 3HAHWM, KOTOpask BKJIKOYACT:

2.1 BOXHCHIINE XMMUYCCKHE TIOHATHUS: XHUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIEeCTBO, IMPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS H
HEOJHOPO/IHASI CMECh, OTHOCUTENIbHBIE AaTOMHAsI U MOJIEKYJISIpPHAsT MacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, OKCHI,
KHCIIOTa, OCHOBaHHWE, COJIb (CpemHssl), XUMHYECKas PEakius, peakiuu
COCIMHECHMS, PEAKIMU PA3JI0KEHUs, PEaKIUH 3aMEeIIECHUs, PEaKINH




obmMmeHa, TertoBoi 3P heKT peakiuu, K30- U SHIOTCPMHUUECKHUE PEaKIuH,
pacTBOp, MaccoBast 10JIsl XUMUYECKOT0 3JIEMEHTA B COSMHEHUH, MacCOBas
JOJIi U TIPOLIGHTHAs KOHLIEHTpPAllMs BEIeCTBAa B PacTBOpE, AIpO aToma,
AIIEKTPOHHBIA  CIIOM aroma, aroMHas OpOHWTal b, pAAUYC aTroma,
BaJICHTHOCTb, CTEITEHb OKUCJICHUS, XUMHYECKast CBSI3b,
AIIEKTPOOTPHUILIATEIILHOCT, TOJSPHAs M HEMOJSIpHasi KOBAJICHTHAs CBS3b,
MOHHAsl CBSA3b, MeETaJUIMYecKasi CBS3b, KPUCTAJUIMUECKas pelleTKa
(aToMHast, MOHHAsA, METaJUIMYECKasi, MOJIEKYJIsipHasi), MOH, KaTUOH, aHUOH,
ANEKTPOJIUT U HEINEKTPOJIUT, SJICKTPOIUTUYECKAS JUCCOIHALIMS, PEAKIIHH
HOHHOTO  OOMEHa,  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIHH,
OKHCJIUTEIb W  BOCCTAHOBHUTENb, OKUCJICHHE M  BOCCTaHOBIICHHE,
DIIEKTPOJIN3, XWMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHMbIe
peaKkuu, CKOpOCTh XMMHUYECKOM peakiuu, katanuzarop, [1JIK, kopposus
METAaJUIOB, CILIABbI

2.2

OCHOBOTIOJIATAIOIIME 3aKOHBI XHMHH: 3aKOH COXpPAHCHHS  MAaccChl,
nepuonuieckuii 3akon /.M. MeHneneeBa, 3aKOH IOCTOSHCTBAa COCTaBa,
3aKOH ABOTrajipo

2.3

TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIpHAS Teopus, TEOpUs
JNEKTPOJIMTUYECKON JUCCOLMALUU

Brnangenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOIIICH:

3.1

YMEHHE NPaBUIbHO HCIOJIb30BATh M3YYEHHbIE BEIIECTBA U MaTepHalIbl (B
TOM YHCJI€ MMHEpaJbHbIE YNOOpEeHHs, METaIbl U CIUIaBbl, MPOIYKTHI
nepepaboTKU MPUPOJAHBIX HCTOUHUKOB YIJI€BOJIOPOAOB (YIJIsl, IPUPOIHOTO
raza, HedTu) B OBITY, CEIbCKOM XO3SHCTBE, Ha IPOU3BOACTBE H
NOHMMAHHWE 3HAYEHHUS JKUPOB, OEJKOB, YIJIEBOJAOB Ui OpraHu3Ma
4eJI0OBEKa; YMEHHE IPOTHO3MPOBATh BIMSHHME BELIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPTraHM3M YEJIOBEKA U OKPYKAIOUIYI0 IPUPOIHYIO CpEly

3.2

YMEHHME HHTETPUpPOBaTh XHMHUYECKHWE 3HAHUS CO 3HAHMUSIMH JPYTUX
y4eOHBIX IPEMETOB

3.3

HaJIMYMe ONbITa PabOThl C Pa3IMYHBIMH MUCTOUYHHMKAMHU HH(POpPMAIMU 10
XUMUM  (HayyHas M  HAY4YHO-TIONMYJIpHAs JIUTEeparypa, CIOBapH,
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CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

34 yMEHHE OOBCKTHBHO OILICHMBaTh HWH(OpMAIMIO O BEHIECTBAX, UX
MPEBPAICHUSIX ¥ MTPAKTHYECKOM NMPUMEHEHUH U YMEHHE UCIIOIb30BaTh €€
JUTSL pellieHus y4eOHO-TI03HaBaTEIIbHBIX 3a]1a4

4 Brnagenre ocHOBaMU TMOHSTHUIHOIO ammapaTa U CHMBOJIMUYECKOTO SI3BbIKA
XUMUHU JJI9 COCTaBJiCHHUST (GOpMYJ HEOPTAaHMYECKUX BEIECTB, YPaBHCHHUI
XUMUYECKHUX peaklnii; ocHoBaMu xuMuueckord HomeHkIatypbl (IUPAC u
TPUBUAIILHOM)

5 YMeHue OOBSCHATH CBsA3b TIOJIOKEHHUS JJIeMeHTa B llepuomnueckoi
CUCTEME C YHCIIOBBIMH XapPaKTEPUCTUKAMH CTPOCHHSI aTOMOB XUMHUYECCKUX
2JIEMEHTOB (COCTaB M 3apsj  sjpa, oOIIee YHUCIO DIICKTPOHOB),
pacupeneieHueM JJIEKTPOHOB TI0 JHEPreTUYEeCKHM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOIO0B, KAIHS M KaIbIUs

6 [IpencraBineHre O MEPUOIUYECKONW 3aBUCUMOCTH CBOMCTB XHMHYECKUX
2JIEMEHTOB (paguyc aToMa, OJJIEKTPOOTPHUIATEIBLHOCTE), MPOCTBIX U
CJIOKHBIX BEIIECTB OT TOJIOKEHHS 3JIeMEHTOB B [lepnoandeckoii cucreme
(B MaJIBIX TIEPHOAAX W TJIABHBIX MOATPYIIAX) W 3JIEKTPOHHOTO CTPOCHUS
aroMa

7 YMenue kinaccupuImpoBarth:

7.1 XUMHUYECKHUE SIIEMEHTEI
7.2 HEOPraHWYECKHE BEIECTBA
7.3 XUMUYECKHUE PEaKIIU

8 YMeHue ornpenensrs:

8.1 BaJICHTHOCTH M CTEIICHb OKHMCIICHUS XUMUYECKUX JICMEHTOB, 3apsii HOHA
8.2 BHJT XHMHYECKOH CBS3M W THI KPUCTALIUYECKOW CTPYKTYpHl B

COCOAUHCHUAX
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8.3

XapaKTep Cpeibl B BOAHBIX PacTBOpax BeUIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCJINTEIb U BOCCTAHOBUTED

9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOMCTBA!

9.1 MPOCTBIX BEMIECTB (KHCIOPOJ, O30H, BOJOPOJ, rpadur, aiMas, KpeMHHH,
asor, ¢ocdop, cepa, XJIOp, HATPUH, KA, MarHui, Kajabllui, aTFOMUHUH,
JKeJe30)

9.2 CJIOXHBIX BEIECTB, B TOM YHCIIE MX BOJHBIX PacTBOPOB (BOJa, aMMHUAK,
XJIOPOBOJIOPO/I, CEPOBOJOPOI, OKCHUABI U TUAPOKCHABI MeTauioB I - [IA
rpynn, amtomunus, meau (1), nunka, sxenesa (II u IIl), okcuael yriaepona
(Il u 1V), xpemuus (IV), azora u docdopa (III u V), cepsr (IV u VI),
CepHHCTasi, CepHas, a30THCTas, a30THas, QochopHas, yrombHas,
KpPEMHHEBAsi KUCIIOTa M KX COJIH)

9.3 MIPOTHO3UPOBAThH U XapaKTEPU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT
WX COCTaBa W CTPOCHWS, NMPUMEHEHUE BEIIECTB B 3aBUCHMOCTH OT HX
CBOHMCTB, BO3MOXXHOCTb TMPOTCKAHHUS XHMHYCCKHUX TPEBpAlEHUN B
Pa3ITUYHBIX YCIOBUAX

10 YMeHue COCTaBIATh MOJIEKYJISIPHBIC U HOHHBIC YPABHECHUS PEAKIIUi, B TOM
qucJie:

10.1 peaxiuit HOHHOTO OOMeHa

10.2 OKUCITUTENbHO-BOCCTAHOBUTEbHBIX PEAKIINI

10.3 WUTFOCTPUPYIONIUX XUMHUUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB (TPYIIN)
HEOPraHMYECKUX BEIIECTB

104 MOJITBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXKI1Yy HUMH

11 YMeHue BRIYUCIATH (IPOBOAUTH PACUEThI):

11.1 OTHOCUTEIIHYIO MOJICKYJISIPHYIO 1 MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO

JOJII0 XUMHUYECKOI'0 5JIEMCHTAa B COCJMHCHHUH
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11.2

MacCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,

11.3

KOJIM4YCCTBO BCUICCTBA U €I'0 MaCCy, 00BeM ra3oB

11.4

M0 YpaBHEHUSIM XUMHUYECKUX PEAKIUN U HAXOJUTh KOJIMYECTBO BEIIECTBA,
00BEM U MacCy peareHTOB WIH MIPOIYKTOB PEaKIuu

12

Bnanenue (3HaHHE OCHOB):

121

OCHOBHBIMHM METOJJaMH HAy4HOTO IMO3HaHUs (HaOOJIeHUE, U3MEpEHHeE,
HKCIIEPUMEHT, MOJICTMPOBAHUE) MPU HM3YUYEHUU BEUIECTB U XUMHUYECKHUX
ABIICHUH; yMeHue cPOopMyIupOBaTh MPOOJIEMY M MPEAJIONKUTH MYTH €€
peteHus

12.2

Oe3omacHoil pabOThl ¢ XUMUYECKUMH BEIIECTBAMU, XUMUYECKON MOCYI0M
U J1abopaTOpHBIM 000pyA0BaHUEM

12.3

npaBHJiaMd O€30MacHOTO OOpaIleHUs] C BEIIeCTBAMHU, UCIOJIb3YEeMbIMU B
MOBCEHEBHON >KM3HHM, NpaBUIaMH TOBEIACHUS B LEIAX COEpeKEeHUS
3MI0pPOBbS M OKpYXarolled MNpUPOAHON cpenbl; IMOHUMaHHE Bpenaa
(ormacHOCTH) BO3JICUCTBUS HA KUBBIE OPTaHU3MBbI ONPEICIICHHBIX BEIIECTB,
CIocoO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

13

Hamuuune MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA W OCYHICCTBJICHUSA
CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB:

131

U3Yy4YE€HHE U OmnucaHue (U3MYECKHUX CBOMCTB BELIECTB; O3HAKOMIIEHHE C
(GU3NYECKUMU U XMMUYECKUMH SIBICHUSIMM; OIBITHI, WITIOCTPUPYIOIINE
MPU3HAKU IPOTEKAHUS XUMUYECKUX PeaKuil

13.2

HN3YUCHUC CII0CO00B pa3aciICHUA cMmecei

13.3

MOJIY4YCHHUE KHUCJIOpOoAa U U3YUYCHHUEC €TI0 CBOI>'ICTB; MOJIy4€HHE BOAOPOOAa U
HN3YUCHHUE €TI0 CBOﬁCTB; IMOJIYYCHHE YIJTICKHUCIIOTO rasa W HU3Y4YCHHE C€ro
CBOfICTB; MOJIYUYCHHUEC aMMHaKa U U3YUYCHUC CTO CBOICTB

13.4

NPUTOTOBJICHHE  PAaCTBOPOB C  OMNPEAETICHHOM  MaccoBOM  jonei
pPacTBOPEHHOI'O BELIeCTBa
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135

MpUMEHEHHUE WHANKATOPOB (JlakMyca, METUiIopaH)a u (eHondTaiernHa)
JUTSL OTIPEJICIICHUS XapaKTepa Cpebl B paCTBOPAX KUCIIOT U MIEIOYeiH

13.6

UCCJIEJOBAHHUE U OIIMCAHUE CBOMCTB HEOPraHUYECKUX BEILECTB Pa3IMUHbIX
KJIACCOB; M3Y4YEHHE B3aUMOICWUCTBUS KHUCIOT C MeETaUlaMH, OKCHJaMHU
METAJIJIOB, PAaCTBOPUMBIMM U HEPACTBOPUMBIMU OCHOBAHUSAMH, COJIIMU;
IIOJIy4eHHE HEPACTBOPUMBIX OCHOBAHMI; BBITECHEHHE OJHOTO MeTallla
IpyrMM M3 pacTBopa COJM; MCCIIEAOBaHUE aM(OTEpPHBIX CBOWCTB
THJIPOKCUIOB AJIFOMUHUS U [IUHKA

13.7

pellieHHuEe SKCIEpUMEHTAIbHBIX 3a7ad 1o Temam: "OCHOBHBIE KJIACChI
HEOPraHWYECKUX COeIUHEeHuU"; "DnekTponuThyueckas auccouuanus’;
"Ba)kHelne HeMeTaluibl U UX coenuuenns'; "BaxHelnme MeTaaabl U UX
coenuHeHus"

13.8

XUMHYECKHE SKCIIEPUMEHTHI, WILTFOCTPUPYIONIUE TPU3HAKUA IMPOTCKAHHS
peakuuii MIOHHOTO OOMEHA; KAYeCTBEHHBIC PEaKIIMU Ha MPUCYTCTBYIOIINEC B
BOJIHBIX PAaCTBOpPax MOHBI: XJIOPUA-, OPOMUI-, UOAUI-, CyIbdaT-, pocdart-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THJPOKCH]I-UOHBI, KaTHOHBI aMMOHHS,
MarHus, Kajbllds, aJFOMUHUA, kene3a (2+) m xenesa (3+), meau (2+),
[UHKA

14

VYmMmenue:

141

NpEJCTaBIsATh  pe3yiabTaTbl  dKCIEpUMEHTa B (OpMe  BBIBOJOB,
JI0Ka3aTeiabCcTB, TIpaUKOB M TaOMUIl M BBUIBIATH AMIHUPHUYECKHUE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATh CBSI3U MEXAY pPEabHO HAOII0JaeMbIMU XUMHUYECKHUMHU
ABJICHUSIMU U TIPOLIECCAMH, IPOUCXOJAIIMMH B Makpo- MU MHKPOMHPE,
OOBSACHATH IPUYMHBI MHOTOOOPa3Hsl BEIIECTB

HepequL 9JICMCHTOB COACPIKAHUA, ITPOBCPACMBIX HAa OCHOBHOM

ToCyaapCTBEHHOM 3K3aMECHEC 110 XUMHHU

Tabnuua 23.5
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Kon

[IpoBepsiemMblil 3JIEMEHT COAEp)KaHUS

1 [lepBoHavanbHbIE XUMUYECKHE TOHSATHS

11 Uucrele BemecTBa U cMecr. CIocoObl pa3esieHus: cMecei

1.2 ATOMBI U MOJEKyJIbl. XHUMHUECKHE dJeMEHTbl. CHMBOJIBI XHMHUYECKUX
371eMeHTOB. [IpocThie U CII0KHBIE BELIECTBA.

1.3 Xumuyeckas popmyina. BaleHTHOCTh aTOMOB XUMUYECKUX 31€MEHTOB. CTeneHb
OKHCJIEHHUS

1.4 3aKOH TIOCTOSIHCTBA cocTaBa BewlecTB. OTHOcUTENbHAasE aTOMHasg —Macca.
OTtHocuTenbHast MOJIEKYIIsIpHas Macca. MaccoBas J10Jis XUMHYECKOTO JIEMEHTa B
COEIMHEHUU

1.5 KonuyectBo BemiectBa. Mosb. MomsipHass macca. MomsipHblid 00BEM Ta30B.
B3anmocBs3b KOJIMYeCcTBa, MACChl U YHCIIa CTPYKTYPHBIX €IMHUI] BEIIeCTBA

1.6 Ou3nyecKkue U XUMHUYECKHE sBICHUS. XUMHUECKas peakius U €€ MPHU3HAKU.
3aKOH COXpPaHEHMsI MACChI BEILIECTB. XUMHUECKUE YPaBHEHUS

2 [Tepuoaunueckuii 3axkoH u [lepuonuyeckas cucrema XuMudeckux snementon 1. 1.
MenneneeBa. CTpoeHre aTOMOB

2.1 Ilepnonnueckuit 3akoH. [lepuoguyeckas cucremMa XUMUYECKUX 3y1eMeHTOB J[.M.
MenneneeBa. Ilepuonsl u rpynnsl. @U3nUeckuii CMBICI MOPSIKOBOTO HOMEDA,
HOMEPOB MEepH0/ia U TPYIIIbI JIEMEHTA

2.2 Crpoenune atomoB. CoctaB atoMHbIX sijiep. M3orombl. Dnektponbl. CTpoeHue
AJIEKTPOHHBIX  000J0YEeK aToMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB
ITepnonnueckoi cucrems! /.M. Menneneena

2.3 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XMMHUYECKHUX DJIEMEHTOB NEPBBIX TPEX

NnepruoaoB, Kajius, KaJlblUA (pazuzlyca ATOMOB, JJICKTPOOTPULATCIIBHOCTH,
METANIINYCCKUX U HEMCTAJINTMYCCKUX CBOI>'ICTB) n ux COG}II/IHeHI/II\/'I B COOTBCTCTBHUH
C ITOJIOKCHHUEM BJICMCHTOB B HepHOI[quCKOﬁ CUCTCMC U CTPOCHUECM UX aTOMOB
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CtpoeHue BelecTa

3.1

Xumuyeckasi cBa3b. KoBajeHTHas (moyisipHasi W HEMOJIApHAsi)  CBS3b.
DNEKTPOOTPULIATEILHOCTh ~ XMUMHYECKUX  2JIeMEeHTOB.  MoHHast  CBS3b.
Mertannuueckas CBA3b

3.2

Tumnel KpUCTAUIMUYECKUX PEIIETOK (aTOMHAas, WOHHAsg, MeTaJIMYecKas),
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAIIMYECKON PEIIETKH W BHIA
XAMHUYECKON CBA3U

Baxuelime mnpencTaBuTeNId HEOpraHW4Yeckux BemiecTtB. Hemeramnsl u  uX
coenuHeHus. MeTanibl ¥ UX COEIUHEHUS

4.1

Knaccugukaiuss ¥ HOMEHKIATypa HEOPraHHMYECKUX COCIUHCHUH: OKCHIOB
(comeobpazyromue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBIe) u
Hecosieo0pa3yrole; OCHOBaHWH (IIEJIOYM M HEPAaCTBOPHMBIC OCHOBaHWUS);
KACIOT  (KUCIOpOJACONEepKAaue U OECKHUCIOPOAHBIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIEC); COJICH (CPEIHUX M KUCITBIX)

4.2

dusnyecKkre ¥ XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB: BOAOPO/Ia,
XJIOpa, KHCIIOPOJia, Cephl, a30Ta, pocdopa, yriiepona, KpeMHHS

4.3

®u3nyeckue M XUMHUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB-METAIIOB: JIUTHS,
HaTpUs, Kajlus, MarHusl M KajbLUs, QJIIOMHHMS, JKele3a. DIEKTPOXUMHUYECKUN
A HAIIPSKEHUN METaJIOB

4.4

dusnueckue U XUMUYECKUE CBOMCTBA BOJOPOJHBIX COCAMHEHUN HEMETAJUIOB:
XJIOPOBOJIOPO/IA, CEPOBOOPOAA, AMMHAKA

4.5

Ouznyeckue M XUMHUYECKHE CBOMCTBa OKcHIOB HemeTamioB: cepel (IV, VI),
azorta (II, IV, V), docdopa (1L, V), yraepona (II, IV), kpemuus (IV). [Tonyuenue
OKCHJIOB HEMETAJIJIOB

4.6

XuMuyeckue cBoMcTBa okcu10B: MetauioB IA - IIIA rpynm, nunaka, meau (I1) u
xkenesa (11, II). [Tomy4yenne okCHI0B METAIIOB

4.7

XVMHYECKHE CBOMCTBA OCHOBAaHHMA U aM(OTEPHBIX THAPOKCUAOB (Ha mMpuMepe
TUAPOKCHIOB aIOMHUHHMS, OKele3a, IuHKa). [losydeHwne OCHOBaHWN W
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aM(OTEepHBIX THIPOKCHU]IOB

4.8 OO0mme XUMUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJIOPOJHOM, CEPOBOIAOPOIHOM,
CEpHHUCTOU, CepHOU, a30THOU, (ochopHOH, KpeMHHUEBOH, yroiapbHOW. OcoObie
XMMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM W Aa30THOW KHUCIOT.
IToy4yenue kucior

4.9 OO0me XUMHYECKHE CBOMCTBA cpenHux coie. [lomydenue coneit

4,10 |Ilonyuenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMHaKa,
YIIJIEKHUCIIOTO Ta3a B J1abopaTopuu

411 |Ilomy4yeHne aMMHaKa, CEpHOW M Aa30THOM KHCIIOT B NMPOMBINUIEHHOCTH. OOmIme
CIOCOOBI OJTYyYEHUS] METAJIIOB

412 |T'enetnueckas CBA3b MEX]Yy KJIaCCaMU HEOPTaHUYECKUX COEeIMHEHUN

5 XUMUYECKUE PEeaKIINU

5.1 Knaccudukanus XuMHUYEeCKUX PEaKIUil MO pa3jiuyHbIM MPU3HAKAM: IO YUCIY U
COCTaBYy YYacTBYIOIIMX B pEaKIMUW BEIIECTB, MO TEIUIOBOMY 3¢ (deKTy, o
M3MEHEHUIO CTENEHEeH OKUCICHUSI XUMUYECKUX FJIEMEHTOB

5.2 TemoBoil 3pPexT XuMUIecko peakluuu, TePMOXUMUYECKUE ypaBHEHUS. DK30-
Y SHAOTEPMUYECKHUE peaKH. TepMOXUMHUYECKUE YPABHEHHS

5.3 OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakini. OKUCIUTENN U BOCCTAHOBUTEIU.
[Tporecchl OKUCIEHUS U BOCCTAHOBIEHUS. DJIEKTPOHHBINM OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTEIBHOMN peaKIuu

5.4 Teopust 3neKTpONIUTUYECKON aucconanuu. KaTnoHbl, aHUOHBI. DIEKTPOIUTHI U
HEINEeKTPOoJIUThI. CUIIbHBIC U ca0ble AIEKTPOIUTHI. CTENeHb JUCCOHAITIT

5.5 Peakiun moHHOro oOMeHa. YCJIOBHS TPOTEKAHHWS PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE U COKPAIllCHHbIE MOHHBIE YPABHEHUS PEaKLIUii

6 XuUMHS ¥ OKpYyXkKarolasi cpeia
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6.1

BemectBa u Marepuasipl B TOBCEIHEBHOW >KM3HM 4elOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XHUMHMYECKHX pEaKkUuidi B Jaboparopuu U OBITY.
[TepBast moMoIIIb MPU XUMUYECKUX 0KOTaX U OTPABIICHUSIX

6.2

XUMHYECKOE  3arps3HCHHE  OKpYXKawIIer cpeapl  (KUCIOTHBIC — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPeIOTBPAIICHHUS
[Ipenenbras pomyctumas kouueHtparnus BemectB (I1JIK). Poap xumum B
pEIIeHWH OSKOJOTHMYECKHX mpobieM. YCulieHHe MapHUKOBOro 3ddexra,
pa3pylIeHne 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3zota, ¢ocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHHUH B
ObITY, MeOUIMHE, TPOMBIIUICHHOCTH W CEIbCKOM Xo3siicTBe. [lpumenenue
METaJUIOB M CIUIaBOB (CTalb, YYTyH, AIOPATIOMHHUHN, OpoH3a) B OBITY U
INPOMBIIUICHHOCTH MX coenuHeHui. [ToHsTHe 0 KOppPO3UM METaylIoB, OCHOBHBIC
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

6.4

[TpupoaHbIE WCTOYHUKH YTIIEBOJOPOAOB (Yroib, NPUPOAHBIN Tra3, HEPTH),
MPOIYKTHI X MepepadboTku (OEH3MH), UX POJIb B OBITY U MPOMBIILIEHHOCTH

6.5

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COSAMHEHHSIX
yriaepoaa (MeTaH, 3TaH, O3TWUJICH, AUETHJIEH, 3TaHOJ, IJIMLEPUH, YKCyCHas
kucnora). [loHsATHE O OMONOTMYECKH BaXKHBIX BEIECTBAX: >KUpax, Oenkax,
YIJIEBOJAX - U UX POJIM B )KU3HU YEJIOBEKA

PacueTnr:

7.1

o ¢popMyaM XUMHYECKUX COSTUHEHUN

7.2

Macchl (MacCOBOM) JIOJIM PaCTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPAaBHCHUAM
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TEMATHYECKOE IINTAHUPOBAHHMES KJIACC

Ne HaumenoBanue KoanuyecTBO4acoB OCHOBHbBIE BHIBI
n/n pasieaos uTem Bcee | Konutpoabn | IIpakTnue| JesiTeabHOCTH
HporpaMmel ro | pie paGorbl | ckuepaGo | ofyuarommxcs
ThI
Paznenl.llepBoHavyajibHbIeXHMHYECKHETOHATHS
11 XuMHUs — BakHas 3) 0 2 PackppiBaTh CMBICI HU3y4aeMbIX

00J1aCThECTECTBO3HAHUS
UIIPAKTHYECKOUIEATEIbHOC
TH 4eJI0OBEKa

MOHATUI. PacKpbIBaTh poJib XUMHUU B
IIPUPOAEC U )KU3HU YEJIOBEKA, €€ CBA3b
C IpyrumMu Haykamu. Paznuyate
YHCTHIE BEIIECTBA U CMECH;
OJIHOPOJHBIE U HEOJHOPOIHBIE CMECH.
Paznuyars pusnueckue u
xuMuueckue sBiacHus. CiaeaoBaTh
QJITOPUTMaM HCIIOJIb30BaHUS
HKCIIEPUMEHTAJIbHBIX METOIOB —
HaOJIIOJICHUS U DKCIIEPUMEHTA.
HabnronaTte 1 onmuchIBaThL 00HEKTHI
IIPH MMPOBEICHUU JICMOHCTPAIUH
71ab0PaTOPHBIX OMBITOB MO U3YUECHUIO
(U3HYECKUX CBOWCTB BENICCTB,
Croco0O0B pa3fieNieHus: CMecei
BemlecTB. Clie1oBaTh MpaBUIaM
MOJIb30BaHUS XUMHUECKOH TOCYI0M U
1a00paTOPHBIM 000PYIOBAHUEM,
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TaKKe MpaBHJIaM 0OpaIeHus ¢
XUMHUYECKUMH BEIIECTBAMU B
COOTBETCTBUM C UHCTPYKIUEHN NpH
BBITTOJIHEHUH MTPAKTUYECKON pabOThI
No 1. BeicTpauBaTh pa3BEPHYThIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha UHPOPMAIIHIO U3
yueOHUKA U CIPAaBOYHbBIX MaTEPHUAJIOB,
IPaMOTHO MCIOJIb30BaTh U3y4YECHHBIN
ITOHATUMHBIN annapar Kypca XMMHUHU.

1.2

BemiecTBa u
XUMUYECKUEPEAKITNI

Onpenenars NpU3HAKU XUMHYECKUX
pEaKIHii, yCIOBHS UX MPOTEKAHUSI.
OOBACHATH CYIIHOCTb (PU3HUECKUX U
XUMUYECKHX SIBICHUH C TOYKHU 3PECHUS
aTOMHO-MOJIEKYJISIPHOTO yYEHHUSI.
KnaccugumupoBars XumMudeckue
peaxiuu (1o YUCIy U COCTaBY
pearupyromux u 00pa3yronmxcs
BeniecTB). CocTaBisATh popmMybl
OMHAPHBIX BEIIECTB IO BaJICHTHOCTH
U OTIPEETSATh BAJIEHTHOCTD 10
dbopmynam BemiecTB. PaccraBnars
KOd((UIIMEHTHI B ypPaBHEHUSAX
XUMUYECKHUX peakuuidi. Habmronats u
OIUCHIBATH OOBEKTHI IPH MIPOBEACHUHU
JIEMOHCTpalui 1 1a00paTOPHBIX
onbITOB. [IpOBOAUTE BEIYMCICHUS 10
dbopMyIaM XHUMHYECKHX COETNHEHHH
U YPaBHEHUSIM XUMHUECKUX PEAKIIUH.
[TpuMeHSTHh eCTeCTBEHHO- HAYYHBIC
METO/bI O3HAHUS (B TOM YHUCIIe
Ha0JII0/ICHUE, MOJISTTUPOBAHHE,
HKCIEPUMEHT U OCHOBHBIE OIIEPALUU
MBICITUTEIBHOM eI TETLHOCTH
(cpaBHeHue, KiaccuuKaIys)
BeicTpanBath pa3BEpHYTHIE
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IICEMEHHBIE M YCTHBIE OTBETHI C
OTopoil Ha nHpoOpMaIHIO U3
y4eOHMKa U CIIPAaBOYHBIX MaTEpUalIOB,
IPaMOTHO UCIOJIb30BATh H3yYECHHBIH
HNOHSATHHHBIN anmapar Kypca XUMHH.

Uroronopazneny 2
0
Paznen2.BaxHeiimmenpeacTaBuTeIMHEOPraHHYeCKUXBEIECTB
2.1 Bozayx. Kucnopon. 6 0 0 Hcronb30BaTh XUMHUYECKYIO

ITonsaTneobokcuIax

CHUMBOJIMKY JJIs1 COCTaBIEHHS (hopmMy
BEIIIECTB, MOJIEKYJIIPHBIX YPaBHEHUH
XUMHUYECKUX PEAKLUHI C y4aCTUEM
KHCIoposaa. XapakTepu3oBaTh
(omucHIBaTH) COCTAB BO3/yXa,
du3nyeckre 1 XMMUYECKHE CBOMCTBA
KHCJI0pPO/1a, CIIOCOOBI €r0 MOJIy4YEHuUs,
IPUMEHEHHE U 3HaUYCHHUE B IIPUPOJE U
KHU3HU yenoBeka. CpaBHUBATH
PEaKIMU TOPEHUS U MEAJICHHOTO
okucneHust. OOBACHATH CYITHOCTD
HKOJIOTUUECKUX MTPOOIIEM, CBA3aHHBIX
¢ 3arpsi3HeHneM Bo3ayxa. CieoBaTh
npaBuiIaM 6e30macHoi paboTsl B
mabopaTOpUM MPHU UCTIOTH30BAHUN
XUMUYECKOH MOCYAbI U
000pyI0BaHus, a TAKXKE MpaBUiiaM
oOpaleHus ¢ TOpIOYUMHU
BemecTsamu. [limanupoBate u
OCYILIECTBIISATh HAa IPAKTUKE
XUMHYECKHE IKCIIEPUMEHTHI,
IPOBOJIUTH HAOJIOCHNUS, JIENIaTh
BBIBOJIBI TI0 pe3yJIbTaTaM
HKCIIEPUMEHTA TPU MPOBEJCHUN
71a00pPaTOPHBIX OIBITOB U
NpaKkTU4YecKoi paboThl. Beruncists
KOJIMYECTBO BEIIeCTBa, 00HEM rasa Io
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dbopmynam. YdacTBoBaTh B
COBMECTHOH paboTe B rpymIe.
BeicTpauBath pa3BépHyThIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
oropoil Ha uHpopMaIuIo U3
yueOHHUKa U CIPAaBOYHBIX MAaTEPUAJIOB,
IpaMOTHO UCIOJIb30BaTh U3y4EHHBIN
MIOHATUMHBIN annapar Kypca XuMHUHU.

2.2

Bonopoa.llonsitueokucn
OTaXUCOJISIX

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATUI U IPUMEHSTD 3TU NOHATHUS
IIPU ONMCAaHUM CBOWCTB BEILECTB U UX
IIpeBpalleHuil. XapakTepu30BaTh
(ormchIBaTh) (hU3UYECKUC U
XMMHYECKHE CBOMCTBA BOJIOPOAA,
CHOCOOBI €ro MoJIy4yeHus,
npumenenue. Codupars mpudop 11st
noJiy4eHus Bojopoja. Micnonab3oBarhb
XUMHUYECKYIO0 CUMBOJIUKY IS
cocCTaBJIeHUS (OPMYJI BELIECTB,
MOJIEKYJIAPHBIX YPABHEHUN
XMMUYECKHUX peakiHii ¢ ydyacTuem
BOZOPOAA. BBIUMCIATE MOJIPHYIO
MaccCy BEUIECTB; KOJINYECTBO
BEIIECTBA, 00BEM raza, Maccy
BeulecTsa; [IpoBoauTe pacy€rsl o
YpaBHEHHSIM XUMAYECKUX PEaKIHil:
KOJINYeCcTBa, 00bEMa, Macchl
BELIECTBA 10 U3BECTHOMY
KOJINYeCTBY, 00bEMY, Macce
peareHToB UM IPOAYKTOB PEaKIIUH.
CnenoBath npaBuiIaM 6€30MacHOMN
paboTsl B 1abopaTopuu Npu
UCTOJIb30BaHUN XUMHUYECKON TIOCYIbI
1 000pyI0OBaHUS, a TAKXKe MpaBUIaM
oOparieHus ¢ TOPIOYUMHU BEIIECTBAMH
B ObITY. [11aHupoBaTh U
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OCYIIECTBIIAThH HA MIPAKTHKE
XUMHUYCCKUC SKCIICPUMCHTHI,
IPOBOANUTH HAOIIOICHHS, J1EJIaTh
BBIBOJIBI ITO PC3YyJIbTaTaM
HKCIIEPUMEHTA. Y4acTBOBATh B
COBMECTHOM paboTe B IpyIIIE.

2.3

Bopna. PactBopsl.
ITonsatue 000OCHOBAHUAX

PackpeiBaTh CMBICI H3y4aeMBbIX
MOHSTUM U IPUMEHSATD ITH MTOHATHS
IIPY OIIMCAHWH CBOMCTB BEILECTB U UX
IIpeBpalleHuil. XapakTepu3oBaTh
bu3nyeckre 1 XMMUYECKHE CBOMCTBA
BOJIbI, €€ POJIb KAK PaCTBOPUTENIS B
IpUPOAHBIX Ipoueccax. CocTaBiIsATh
YPaBHEHUS XUMUUECKHUX PEaKLUi ¢
yuyacTueM BoJibl. OOBSICHSTH
CYILIIHOCTb 9KOJIOTMUECKUX MPOOIIeM,
CBSA3aHHBIX C 3arPsI3HEHUEM
MPUPOJHBIX BOJI, CIIOCOOBI OYHCTKA
BOJIbI OT IPUMECEH, MEPHI 110 OXPAHE
BOJ OT 3arps3HeHus. I inanuposarts n
OCYILIECTBIIATh Ha PAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI,
IPOBOJIUTH HAOIOCHNUS, JIENIaTh
BBIBOJIBI 110 pe3y/bTaTaM
HKCIIEPUMEHTA IIPU NTPOBEICHUN
71a00pPaTOPHBIX OIBITOB U
npakTu4yeckoit padboTsl. CrieoBaTh
npaBuiiaM 0€30MacHoi paboThI B
n1a0opaToOpUX MPU UCTIONb30BAHUU
XAMHUYECKOU MOCYAbI U
oOopynoanus. [IpoBoauts
BBIUMCJICHHSI C TPUMEHEHUEM
MOHSTHSI «MaccoBas J10JIs BELIECTBA B
pactBope». BricTpanBath
pa3BEPHYTHIE MMUCbMEHHBIE U YCTHBIE
OTBETHI C ONOPOX Ha MH(OPMALIHIO U3
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yueOHHUKa U CIPAaBOYHBIX MAaTEPUAJIOB,
IrPaMOTHOUCIIOJIb30BATh U3YUCHHBIN
MOHSATUHHBIN annapar Kypca XMMHUHU.

2.4

OCHOBHEBIE
KJIACCBIHEOPTaHUYECKUXC
O€IMHEHUI

Knaccuduupoats n3ydaembie
BEIIIECTBA 110 COCTAaBY U CBOMCTBaM.
CocraBisath (hOpMyIIbl OKCHIIOB,
KHCJIOT, OCHOBAHMUI, COJICH 1
Ha3bIBATh X MO MEKYHAPOIHOM
HOMeHKJarype. [IporaozupoBars
CBOIICTBA BEIIECTB HA OCHOBE OOIINX
XMMUYECKUX CBOMCTB U3y4EHHBIX
KJIACCOB/TPYII BELIECTB, K KOTOPBIM
oHu otHOcATCS. COCTaBIATh
MOJICKYJISIPHBIC YPAaBHEHHS PEAKIINH,
WITIOCTPUPYIOIINUX XUMUYECKHE
CBOICTBa U CIIOCOOBI OJTYYEHUS
BEIIECTB U3yYEHHBIX KJIacCOB/TPYII,
a TaK)Ke MOATBEPKIAFOIINX
TEHETHYECKYIO B3aMMOCBSI3b MEXIY
HUMH. [IpOM3BOIUTH BEIYMCIICHUS 110
YPaBHEHHSIM XMMHUYECKUX PEeaKLUii.
[TmaHupoBaTh U OCYIIECTBISATH HA
MPAaKTUKE XUMUYECKHE
OKCIIEPUMEHTHI, TPOBOIUTH
HaOJI0IeHN, J1eN1aTh BBIBOJIBI 10
pe3yibTaTaM dKCIIEPUMEHTA MIPH
IPOBEIEHUH JTaOOPATOPHBIX OIBITOB U
npakTuaeckuxpadot. CrenoBarb
npaBuiIaM 6e301acHoi paboThl B
mabopaTOpUU MPHU UCTIOJIH30BAHUHT
XMUMUYECKOH MOCyAbI U
obopynoBanus. BeicTpanBath
pa3BEPHYTHIE MUCHMEHHBIEC U YCTHbIE
OTBETHI C ONOPOW Ha WH(POPMAIIHIO U3
y4eOHHKA U CTIIPAaBOYHBIX MaTEpPHAIIOB,
I'PaMOTHO UCIOJIb30BaTh U3yYEHHBIH
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MOHATUIHBIN amapar Kypca XUMHUHU.

Hroromopazaeny 3
0
Pasznea 3. [lepuoauyeckuii 3axon u [lepuoauyeckas cucremMa xumMmudeckux jiementon /1. U.
MenneneeBa. CTpoeHune aToMoB. XUMHU4YeCKasi CBsA3b. OKUCINTEIBHO-
BOCCTAHOBHTEJIbHbIEpPeaKINN
3.1 [lepuoanueckuit 3aKoH 7 0 0 PackpbIBaTh CMBICIT EPUOUYECKOTO

ullepnoanueckasicucrema
XUMHUYECKUXAIJIEMEHTOB/].
N.MengaeneeBa.CtpoeHue
aroMma

3akoHa. ONHUCHIBATh CTPOCHHE
tabmuipl «llepuogudeckas cucrema
XHUMHUYECKUX djieMeHToB ..
MenneneeBa». MoaenupoBatb
CTPOEHHE aTOMa, SHEPreTHIECKHIX
YPOBHEW U MOYPOBHEH ITPU TOMOIIHU
PHUCYHKOB, 3JIEKTPOHHBIX
KOH(HUTypamuii ¥ 3JeKTPOHHO-
rpaduyeckux Gopmyin. [loscHATh
(U3UYECKUN CMBICIT TTOPSIAKOBOTO
HOMEpa, HOMEPOB MEPHOa U TPYIIIbI
areMeHTa. XapakTepu30BaTh
XMMHUYECKHE AJIEMEHTHI MEPBBIX TPEX
MEPUOIOB, KNI, KAJIBLIMI U UX
COEIMHEHUS 110 MOJI0KEHUIO B
IIepnonnueckoit cucreme /.M.
MenpeneeBa. OOBSACHATH OOIIIHE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMUYECKHX AJIEMEHTOB
(M3MEeHeHHe pajinyCcoB aTOMOB,
ANIEKTPOOTPHULIATEIBHOCTH,
BaJICHTHOCTH) U UX COEIMHEHUH B
npeenax MajibIX EpUOJI0B U
TJIABHBIX MOATPYIII C Y4ETOM
CTPOCHHMSI X aTOMOB; Y4acCTBOBATh B
COBMECTHOH paboTe B Mape uiu
rpymre. BeicTpanBath pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
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omnopoit Ha HHGOPMAITHIO U3
yueOHUKA U IPYTUX HCTOYHUKOB, B
ToM yncie MHaTepHera

3.2

XuMudeckas

CBA3b. OKHCIUTEIBLHO-
BOCCTaHOBUTEIIbHBIEPEAK
IUH

PackpbIBaTh CMBICIT H3y4aeMbIX
noHaTuil. OnpenensiTe BU
XUMHUYECKOH CBSA3U B COCTMHEHHH.
MopenupoBaTh CTPOCHHUE MOJIEKYII
IIPY TIOMOILY PUCYHKOB, MOJEINIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX
dbopmyi. Mconb30BaTh XUMHUYIECKYIO
CUMBOJIUKY JJIsl COCTaBIEHUS GOopMYI
BEIIIECTB, AICKTPOHHOTO Oaanca
peakuuii. OnpenensTe CTENEHb
OKHCIICHUS aTOMOB XMMHUYECKUX
AJIEMEHTOB 1O (hopMysaM U
COCTaBIIATH (POPMYJIbI OMHAPHBIX
COEIMHEHUH 10 CTEIIEHHU OKUCIICHUS
aTOMOB XMMHMYECKHX 3JIEMEHTOB.
Onpenensatb OKUCIUTENb U
BOCCTaHOBUTENb. PaccTaBisaTh
KOA(DPUIIMEHTHI B CXeMaxX MPOCTHIX
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaknuii METOIOM JIEKTPOHHOIO
6ananca. Habmonate xumMuueckue
OTIBITHI IO TUIAHY, aHAJTU3UPOBATH U
nenath BeiBoAbI. Mcnonb3oBats UKT
JUISL CO37aHusT MOJIeIIed, TTOATOTOBKHU
MIPE3EHTALINM, TOKIAJ0B 110 TEME.
BeicTpauBathk pa3BEpHYyThIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
omnopoi Ha HHGOPMAITHIO U3
yueOHUKA U APYTUX UCTOUHUKOB, B
ToM yucne MatepHera

Hroronopaszneny

[EEN
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PesepBHOEBpeMs 3 0
O0111eeK0TMYECTBOYACOBIIONPO 6 4
rpaMmme 8
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IKJIACC

n/n

HaumenoBa
HUE
pa3aesioB u
TeMIporpa
MMBI

KoaudecTBo4acon

Bcero

KoHTpoJbHBI
epadoThI

IpakTHuec
KHepadoThl

OcHOBHBIE BUIBI
NAesITeJIbHOCTH 00y4aI0IIHXCs

Pazneal.BemecTBonxuMnuecknepeakuuu

1.1

IToBTOpEeHue u
yriayoneHue
3HAHUMOCHOBHBIXPA3/ET
OBKypcag8kiacca

5

1

0

XapakTepu3oBaTb XMMUYECKUE
AJIEMEHTBI NIEPBBIX TPEX MEPUOJIOB,
KaQJIAs U KJIBLMA 110 UX IOJIOXKEHUIO B
[Tepuoauueckoii cucreme /1. U.
Menneneesa. Knaccuduuuposats u
Ha3bIBaTh HEOPTaHUYECKHUE BEILIECTBA
M3YYEHHBIX Ki1accoB. OnuckIBaTh
o01i1e XUMHUYEeCKUe CBOUCTBA
BEILECTB PA3JINYHBIX KJIACCOB,
IIOATBEPK1aTh CBOMCTBA IPUMEpPaMU
MOJIEKYJIAPHBIX YPABHEHUN
XUMHUYECKUX peakuuid. Onpenensrsb
BHJI XUMUYECKOH CBSA3U U THUII
KPUCTAJUTMYECKOU pELIETKH
BemecTsa. [Iporno3uposares cBOKCTBA
BEILECTB B 3aBUCUMOCTHU OT UX
cTpoeHus. BricTpanBarh pa3BEpHYTHIE
MIACbMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAITHIO U3
yueOHHKa U CIIPaBOYHBIX MaTepHAIIOB,
I'PaMOTHO MCIOJIb30BaTh U3Y4CHHBIN
MOHATUMHBIN anmnapar Kypca XuMuu

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKUX PEAKITHIA

PaCKpBIBaTB CMBICJI U3YYACMBIX
MMOHATHH U IMPUMCHSATDH 3THU IMOHATHA
IIpu OIMMCaHUU CBOMCTB BCIIECTB U UX

o1




npeBpamenuii. Kinaccugpumnuponarts
XUMHUYECKHE PEAKLIMH 110 PA3IUYHBIM
IIPU3HAKaM. Y CTaHaBIUBATh
3aBUCUMOCTb CKOPOCTH XUMUYECKON
PEaKIu OT Pa3IMYHBIX (PaKTOPOB.
[Iporuo3upoBatb BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX
MIPEBPAILECHHI B pa3IMYHbIX
ycioBusx. OnpenensiTe OKUCIUTENb U
BocctaHoBuTesb B OBP. CoctaBisiTh
AJICKTPOHHBIN OaaHC peaKIny.
[Ipou3BOAUTE BEIYKCIIEHHUS 110
XUMUYECKUM YPABHEHUSM.
Y4acTBOBaTh B COBMECTHOM paboTe B
rape uiu rpymnmne. BeictpanBaTh
pa3BEPHYThIE MMCbMEHHBIEN YCTHBIE
OTBETHI C ONIOPOW Ha WHPOPMAITUIO U3
yueOHUKa U CIPABOYHBIX MAaTEPUAJIOB,
IPaMOTHO MCIIOJIb30BaTh U3y4ECHHBIN
MOHSATUMHBIN annapar Kypca XuMHUHU.

1.3

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

PackpeIBaTh CMBICI U3y4aeMBbIX
MOHSITHM, a TAK)KE CMBICI TEOPUH
ANEKTPOJINTUYECKON JUCCOLUALINH.
OOBACHATD MPUUUHBI
ANIEKTPONPOBOJIHOCTH BOJHBIX
pacTBOPOB BEILIECTB, PAa3IN4aTh
cy1abble U CHIIbHBIE HJIEKTPOJIUTHI.
CocTaBnaTh ypaBHEHUS
JVCCOLUALMUKNCIIOT, IEI0YEN U
COJIEH, MTOJIHBIE U COKpAIIEHHBIE
VOHHBIE YPABHEHUS] XUMUYECKUX
peaxkiuii HOHHOTO OOMeHa, KpaTKue
VOHHBIE YPAaBHEHMSI IPOCTHIX PEAKIUI
TUAPOIN3a coslel. XapaKkTepru3oBaTh
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0011IMe XUMHUYIECKUE CBOKCTBA
BEIIECTB Pa3IUYHbIX KJIACCOB Ha
OCHOBE TEOPHUU NIEKTPOJIUTUYECKON
JUCCOLIMAIINN; TIOJITBEPKIATh
CBOICTBA PUMEPAMH MOJICKYJISPHBIX
Y MOHHBIX YPaBHEHUN XUMUYECKUX
peakuuii. Pematp
AKCIIEPUMEHTAJIbHBIC 33]]a4l IO TEME.
[TnmanupoBaTh U OCYIIECTBIATH HA
MPAKTHUKE XUMUYECKUE
HKCIEPUMEHTBHI, TPOBOIUTH
HaAOII0/IeHUs, IeJIaTh BHIBOJIBI 110
pe3yibTaTaM SKCIIEPUMEHTA MPH
MIPOBEJICHUH J1A00PATOPHBIX OIBITOB U
npakTudeckux padot. CienoBarb
npaBujaM 0e301acHOM paboTHI B
nabopaToOpUM MPHU UCIIOIH30BAHUU
XUMHUYECKOH MOCYIbI U
obopynoBanus. [IpoBoautsb
BBIYHCIICHHS 10 XUMUYECKUM
ypaBHEHHSIM. Y4acTBOBATh B
COBMECTHOH paboTe B mape Wiu
rpymre. BeicTpanBath pa3BEpHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAITHIO U3
yueOHUKa U IPYTUX UCTOUHUKOB
uH(popMalnu, B TOM YHCIIe

WNHurepHera
Hroronopazneny 1
7
Pa3nen2.HemeranaanimuxcoenmHeH NS
21 OO6mrasixapakTeprucTUKax 4 0 1 OOBICHATH 00IIIE 3aKOHOMEPHOCTH B
' uMuueckux’nemenToBVII U3MEHEHHUHU CBOMCTB HEMETAJIIOB U UX
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A-rpynmnsl. ['agorensl

COCIMHEHUH B IIpeieaX MaJIbIX
HEPUOJIOB U TIaBHBIX MOJTPYIIIT
[Tepuoanueckoit CUCTEMBI
XMUMUYECKHX JIEMEHTOB C Y4ETOM
CTPOEHHS UX aTOMOB.
XapakTepHu30BaTh GU3NYECKUE U
XMMUYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB raJOreHOB (Ha npumepe
XJIOpa) U CIOKHBIX BEIIECTB
(x110pOBOJIOPOJIA, XJIOPUIA HATPUS),
CHOCOOBI X MOJIyYEHUsl, IPUMEHEHUE
Y 3Hau€HHE B IPUPOJEC U KU3HU
yenoBeKka. Onpenensars XJI0pUI-UOHbI
B pactBope. [lnanupoBats u
OCYIIECTBJISATh Ha MPAKTUKE
XMUMUYECKHUE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIOICHNUS, J€/IaTh
BBIBOJIbI 110 pe3yJIbTaTaM
AKCIIEPUMEHTA IIPU [IPOBEICHUU
71a00paTOPHBIX OIBITOB U
npakTuueckux pador. CrnegoBarh
npaBuiIaM 6e30macHoi paboTsl B
nabopaToOpUM MPHU UCIIOIH30BAHUN
XMUMUYECKOH MOCY/AbI U
obopynoBanus. BeictpanBarth
pa3BEPHYTHIE MUCHMEHHBIE U YCTHBIE
OTBETHI C ONIOPOI Ha MHPOPMAIUIO U3
yueOHHKa U CIIPaBOYHBIX MaTepHAIIOB,
I'PaMOTHO MCIOJIb30BaTh U3Y4ECHHBIN
MOHATUMHBIN anmnapar Kypca XuMuu

2.2

OobmmasxapakTepuCTHKaX
HUMHYECKUX3JIeMEHTOBV ]
A-

rpynnsl.CepaneécoeiiHe

OOBACHATH 001IME 3aKOHOMEPHOCTH B
M3MEHEHUHN CBOMCTB 2jIeMeHTOB VIA-
TPYIIBI U KX COCTUHEHHUH ¢ yuE€TOM
CTPOCHUS X aTOMOB.
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HHA

XapakTepu3oBaTh GU3NIECKUE U
XMMHUYECKHUE CBOICTBA MPOCTOTO
BEILIECTBA CEPBI U €€ COCITMHEHU I
(cepoBoJI0pO/Ia, OKCHUJIOB CEPHI,
CEpHOI KHUCIIOTHI, CYNIb(HaTOB),
CrocoObl UX MOJIyYeHUsl, IPUMEHEHUE
Y 3HAYCHHE B MIPUPOJIC U KU3HU
yenoBeka. Onpeaensars HaIuIue
Cynb(haT-uMOHOB B pacTBOPE.
OOBACHATD CYLTHOCTD
9KOJIOTUYECKUXITPOOIIEM, CBA3aHHBIX
¢ epepabOTKOM COeTMHEHU CEPHI.
[TmaHupoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKUE
9KCIIEPUMEHTHI, IPOBOIUTH
HaAOII0/IeHUs, IeJIaTh BHIBOJBI 110
pe3ysibTaTaM 3KCIEPUMEHTA.
CrnenoBaTh IpaBuiIaM 0€30MacHOM
paboTh! B 1abopaTopuu Ipu
UCIOJIb30BAaHUU XUMHUYECKOM MOCY/IbI
u obopynoBanus. [Ipon3zBoauts
BBIUHCIICHHSI 10 XUMUYECKUM
ypaBHeHHsIM. Vcrionb30BaTh npu
BBHITIOJTHEHUH YY€OHBIX 3aJaHU
TEKCTHI y4eOHUKa, CITPABOYHBIC
matepuansl (Ilepuoanueckyro
CHUCTEMY XMMHYECKHX 3JIeMEeHTOB /1.
U. MenneneeBa, Tabnuiry
pPacTBOPUMOCTH KHUCJIOT, OCHOBAaHHI U
coJieil B BoJie, 2JIEKTPOXUMHUECKUI
P HANIPSKEHUH METaJJIOB).
Hcnons30BaTh U BHITOTHEHUH
yueOHBIX 3aJJaHHi U B IIpolLecce
MCCIIEI0BATEIbCKON AESATEIbHOCTH
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Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIepKaHUS,
CIIpaBOYHbIC MATEPHAJIbI, PECYPCHI
WNutepnera

2.3

O61as
XapaKTEPUCTUKAXUMUYEC
KHX3JIeMEHTOB V A-
rpynisl. A30t, pochop u
HUXCOEIUHEHUS

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3J1eMeHTOB VA-
TPYIIIBI U UX COSAMHEHHH C YIETOM
CTPOCHUS UX aTOMOB.
XapakTepu30BaTh GUINICCKUE U
XUMHYECKHUE CBOMCTBA MPOCTHIX
BelecTB a3ota u pochopa u ux
COCIMHEHUH (aMMUaKa, CoJiei
aAMMOHMSI, Q30THON KHCIIOTBI,
HUTPATOB, Okcua docdopa (V) u
dbochopHoii KKCIOTHI, PochaTos),
CIIOCOOBI X MOJTYYCHUS, IPUMEHEHUE
Y 3HAUCHHE B IPUPOJIC U KU3HU
yesoBeka. OnpenensiTe HOHBI
aMMOHUS U (ochar- HOHBI B
pactBope. OOBSACHSITH CYIITHOCTh
HKOJIOTMYECKUX MPOOIIeM, CBI3aHHBIX
C HaXOXJICHUEM COCTMHEHUH a30Ta H
docdopa B okpykaromiei cpene.
[TnarupoBaTh U OCYIIECTBIIATH Ha
MPAKTHUKE XUMUYECKUE
9KCIIEPUMEHTHI, POBOUTH
HaAOII0/IeHUs, IeJIaTh BHIBOJBI 110
pe3ysbTaTaM 3KCTIIepUMEHTA TIPU
MPOBEJICHUH J1A00PATOPHBIX OMBITOB U
npakTU4deckoi padboTsl. Crie1oBaTh
npaBuiiaM 6e301acHoi paboThl B
nmabopaToOpUH MPHU UCTIOJIb30BAHUHT
XUMHUYECKOHN TOCY/IbI U
obopynoBanus. [Ipon3BoauTh
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BBIYUCIICHUS 110 XUMHUECKUM
ypaBHeHUsIM. Mcnionb30BaTh npu
BBITTOJIHEHUH YUEOHBIX 3aaHUI
TEKCThbl y4eOHUKa, CIIPABOYHBIE
MaTepuaibl (IEpUOIUYECKYIO
CUCTEMY XMMHYECKHX 3JIeMEHTOB J1.
U. MenneneeBa, Tabmuiry
pPacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U
COJIEH B BOJIE, JIEKTPOXUMUYECKUN
psiL HAaNpsKEHUH METaJlIoB)

2.4

OObmasxapakTepuCcTHKaX
MMHUYECKUXDJIEMEHTOB
IVA-rpynnel. Yraepon
MKPEMHUINUUXCOETUHEHN
s

OOBsCHATH 001IME 3aKOHOMEPHOCTHU B
U3MEHEHUHU CBOMCTB 271eMeHTOB [VA-
IPYIIIBI U UX COEAMHEHUH C YYETOM
CTPOEHHS UX aTOMOB.
XapakTepu3oBath (pU3NUECKUE U
XMMHUYECKHE CBOMCTBA MPOCTHIX
BEILECTB YIJIEpO/ia U KPEMHHUS U UX
coelMHeHU! (OKCUIOB yIiepoaa,
YTOJIbHOM KUCJIOTHI, KApOOHATOB,
OKCHUJa KPEMHUS, KpEMHUEBOM
KHCJIOTBI, CUJIMKATOB), CIOCOOBI UX
MOJIyYEHUsl, IPUMEHEHUE U 3HaUCHUe
B IIPUPOJIE U )KU3HU YEJIOBEKA.
OOBSICHIATH IPUUUHHO-CIIEACTBEHHYIO
CBAA3b: CTPOCHHE BELIECTBA —
CBOMCTBAa — IPUMEHEHHE — Ha
IIpUMepax COEAMHEHNH yTIiiepoia u
kpemuusi. OnpenensiTe KapOoHatT- u
CHJIMKaT-HOHBI B PACTBOPE.
OOBACHATDH CYLTHOCTh HKOJIOTMUECKUX
po6JeM, CBA3aHHBIX ¢ HAXOXKICHUEM
YIJIEKHCIIOTO Ta3a B OKPYXaroIei
cpene. [loaTBepxaTh 0COOEHHOCTH
COCTaBa OPraHMYECKUX BEIIECTB
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IPUMEPAMH MPOCTHIX COSANHEHHUH
(MeTaH, 3TaH, 3TUJIEH, alleTHIIEH,
ATaHOJ, NIMLEPHUH, YKCYCHas
KHCIIO0Ta), B3AaUMOCBS3b
HEOPraHWYECKUX COCIMHEHUN
yriepoJa HOpraHMYeCKUX BEILECTB.
OmnuceiBaTh poib OEIKOB, JKUPOB U
yIJ1€BOAOB B ()yHKIIMOHUPOBAHUU
JKUBBIX OPTaHU3MOB, COCTaB
HPUPOJHBIX UCTOYHUKOB
YIIIEBOAOPOAOB, HX POJIb B OBITY U
IPOMBIIIICHHOCTH. [IpoBoaUTH
BBIYUCIICHUS 110 YPAaBHEHHSIM
XMUMUYeCKUX peakiuii. [lnanuposars
M OCYIIECTBIISTH HA MPAKTHKE
XMUMUYECKHUE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIOICHUS, JeJIaTh
BBIBOJIbI 110 pe3yJIbTaTaM
AKCIIEPUMEHTA TPU MIPOBEICHUN
71a00paTOPHBIX OIBITOB U
npakTuieckux pador. Crnenosarb
npaBuiIaM 6e30macHoi paboTsl B
nabopaToOpUM MPHU UCIIOIH30BAHUN
XMUMUYECKOH MOCY/AbI U
obopynoBanus. cnons3oBars npu
BBINOJIHEHUH YUEOHBIX 3aaHUM
TEKCTHI y4eOHUKa, CITPABOYHbIC
matepuaisl (Ilepuoanueckyro
CHUCTEMY XHMHYECKHX 3JIeMEeHTOB /1.
. Menneneesa, Tabiuity
pPacTBOPUMOCTH KHCJIOT, OCHOBAHHUH U
coJieil B BOJie, 2JIEKTPOXUMHUECKUI
P HaNPsHKEHUH METalJIOB)
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Nrtoronopaszneny

us

Pa3zpen3.MeraqabnIinuxcoeuHeH
3.1 OO6mmue
CBOIICTBaMETAJIOB

PackpbiBaTh CMBICT H3y4aeMbIX
MOHITHIA U IPUMEHSATh 3TH MTOHSATHS
IIPU ONMMCAHUU CBOMCTB BEIIECTB U MX
npeBpameHnii. OOBSACHATH o01IMe
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOWCTB 3JIEMEHTOB- METAJUIOB U UX
COEIMHEHUN C YUETOM CTPOCHHUS UX
aTOMOB. XapaKTepru30BaTh CTPOCHUE
METaJuIoB, 001Ke PU3nUecKue u
XMMHYECKHE CBOMCTBA METAJIOB.
XapakTepu3oBaTh 00ITHE CIIOCOOBI
nostydeHus: MmetauioB. OnuceIBaTh
CIOCOOBI 3alIUTHl METAIIIIOB OT
koppo3uu. CienoBaTh paBuiIam
0e30macHOi paboThI B T1a00OpaTOPUH
IIPH UCTIOJIb30BAHUY XUMHUYECKOM
MOCyAbl U 000pYyTOBAHUSI.
[Tpon3BOIUTE BEIYUCIICHUS 110
YpaBHEHUSM XUMHYECKUX PEaKIIHid,
€CJIM OJIUH U3 PEareHTOB COJCPKUT
MpUMeCH. Y4acTBOBaTh B COBMECTHOM
paboTe B Mmape WM rpyrre.
Hcnonk30BaTh IpH BHITOTHEHUH
yueOHBIX 3aJJaHUI TEKCThl yueOHUKa,
CIIPaBOYHBIEC MaTePUAIBI
(ITepuonnueckyro cucremy
XUMHUYECKHUX 3eMeHTOB /JI. .
MenneneeBa, TabauIry
pPacTBOPUMOCTH KHUCIIOT, OCHOBAHUH U
COJIEN B BOJIE, AJIEKTPOXUMHYECKHUI
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psA HallpSHKEHUH METaJlJIoB)

3.2

BaxuelnnmmeMeTaiibInu
XCOEIUHEHUA

16

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
M3MEHEHHU CBOWCTB 3JIEMEHTOB-
METAJIJIOB U UX COCAMHEHUN B
rpyImmnax ¢ yaéToM CTPOCHHS UX
aTOMOB. XapaKTepH30BaTh
¢du3nveckrue 1 XUMHYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB METAJIIOB U UX
COCIMHEHUH (OKCHJIOB, THIIPOKCHUIOB,
COJIeii), CITIOCOOBI UX TTOTyYEHHUS,
MPUMEHEHUE U 3HAaUCHUE B IPUPOJIE U
JKU3HU YeJIOBEeKa. Y CTAHABJIMBAThH
MPUYMUHHO- CJIEICTBEHHYIO CBSI3b:
CTPOCHHME BellleCTBa — CBOMCTBA —
MPUMEHEHHE — Ha TPUMepax
n3y4aeMbIX BemecTs. Pacno3nasars ¢
MOMOIIbIO0 KAYECTBEHHBIX PEaKIuil
MOHBI METAJUIOB: MarHus, KaJbIus,
AFOMHHMYS, IMHKA, xkene3a (I1) u
xenesa (I1I), meau (II). oka3siBaTh
aM(OTEepHBIN XapaKTep OKCUIOB U
THJIPOKCUIOB AIFOMUHUS U ITUHKA.
[TnanupoBaTh U OCYIIECTBIATH HA
MPAaKTUKE XUMUYIECKHE
HKCIIEPUMEHTBI, TPOBOJIUTH
HaOII0ICHUS, AeJIaTh BLIBOILI 10
pe3yiabTaTaM dKCIIepUMEHTa MpH
MIPOBEICHUH JTa0OPATOPHBIX OIBITOB
NpakTU4Yeckux pabot. CienoBarb
npaBuiiaM 6e30MacHol paboThI B
n1a0opaToOpUU MPU UCTIONb30BAHUH
XAMHUYECKOW MOCYAbI
obopynoBanus. [Ipon3BoauTh
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BBIUMCJICHUS 110 XUMUYECKUM
YPaBHEHHSAM. Y 4acTBOBAaTh B
COBMECTHOM paboTe B Iape Ui
rpymnmne. BeictpanBate pa3sBépHyThIC
IIMCbMEHHBIE U YCTHBIE OTBETHI C
oIopoii Ha uH(opMaIUIo U3
yueOHUKA U CIPAaBOYHbBIX MAaTEPUAJIOB,
IPaMOTHO UCIOJIb30BaTh U3yYEHHBIN
IIOHATUMHBIN annapar Kypca XuMuu

Hroronopaszneny

20

Pa3znend. Xumusinokpy:kammascpena

4.1

BeH_[eCTBaI/IMaTCpI/IaJIbIB
KHU3HUYCIIOBCKA

XapakTepHu30BaTh pojb XUMUU B
pa3anuHbIX cdepax AesITEIbHOCTU
JIIOJI€H, OCHOBHBIE BEILIECTBA U
MaTepuabl, IPUMEHSEMbIE B )KU3HU
COBPEMEHHOI0 4yenoBeka. OObACHATH
yCII0BUS O€3011aCHOT0 MCII0Ib30BaHUS
BEUIECTB U XUMUYECKHUX PEAKIUi B
ObITY. AHAJIM3UPOBATh U KPUTUUECKHU
OLIEHUBATh UH(OPMALIHIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CETTLCKOTO
XO03511ICTBa, TPAHCIIOPTA U JIp. HA
COCTOSTHUE OKPY’Kalolleil cpepl.
VYMeTh OKa3bIBaTh NMEPBYIO MOMOIIb
IIPU XUMHUYECKHUX 0KOTax U
oTpasieHusX. [IpuHnMaTe yuactue B
00CyXJIeHUH MPoOIEeM XUMUYECKON U
HKOJIOTMUECKOM HAIPaBIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MTO3UIUIO
1o npobaemMe u npeagaraTh
BO3MOJKHBIE ITYTH €€ pelieHus

Hroronopaszneny
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PesepBHOEBpEMS

O0111eeK0IMYECTBOYACOBIONIPOTD
aMmMe

68

62




KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHME 110 XUMHUHU 8-9 KJIACCBI

JaTa npoBenenust

Ne Tema ypoka, popma u Tun ypoka, 1/3 I1aH daxr
Xumus 8 kaace 8a 86

1 [Tpenmer xumuu. Pons XuMuu B xU3HU YesoBeka. Tena u BeniecTBa

2 | TlonsTHe O METOIAX MO3HAHKS B XHMHUH

3 | IIpakTtnyeckas padora Ne 1 «[IpaBuia padoTsl B 1a00opaTopuu u
npuéMbI 00paleHusi ¢ J1a00pPaTOPHBIM 000PYI0BAHHEM»

4 | UYuctele BemectBa U cmecu. CiocoObl pa3ieieHust CMeceit

5 IIpakTuyeckas padora Ne 2 «Pa3nesienue cmeceit (Ha npumepe
O0YHMCTKH NOBAPEHHOM COJIN)»

6 | ATOMBI U MOJICKYJIBI

7 | Xumuyeckue 3JIeMeHThl. 3HaKH (CUMBOJIBI) XUMHUYECKHUX DJIEMEHTOB

8 | TlIpocThie u COXHBIC BENIECTBA

9 | ATOMHO-MOJIEKYJISIPHOE YUYE€HUE

10 | 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMUYECKas popmyIa.
BaneHTHOCTh aTOMOB XMMHUYECKUX 2JIEMEHTOB

11 | OrHocurenvHas aroMHas Macca. OTHOCUTENBHAS MOJIEKYJIspHAs
Macca

12 | MaccoBas I0Js XMUMHUUYECKOTO DJIIEMEHTA B COSIMHEHNH

13 | KommuectBo BenecTBa. Mosib. Monsipaast Macca

14 | @wusuyeckue U XMMHUECKHE BICHUS. XUMHUUYECKasl PEaKIIHs

15| TIlpusHaku U yclOBUS NPOTEKAHUS XUMHUECKUX pPEeaKIUi

16 | 3axoH coxpaHeHMs MacChl BelIECTB. XMMHUYECKHE YPaBHEHHSI

17 | BerunciaeHust KOJIUYECTBA, MAaCcChl BEIIECTBA [10 YPaBHEHUSIM
XUMUYECKUX pPeaKluid

18 | Kiaccudukanus XUMUYECKHX pEaKIiid (COSTMHEHS, Pa3JIOKEHUS,
3aMeleHus, oOMeHa)

19| M. B. JlIomoHOCOB — yu€HbIi-3HIMKIONEANCT. O000IIeHNE U
CHUCTeMaTU3alus 3HaHUI

20 | KourpoabHasi pagora Nel mo Teme «BemecrBa n xumuieckue
peakuum»

21 | Bozmyx — cmech razoB. Coctas Bo3ayxa. Kucinopon — aneMeHT u
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npoctoe Beniectso. O30H

22 | Ousnyeckre U XUMUYECKHE CBOMCTBA KUCIOPOa (peaKiiuu
okucieHus, ropenue). [lonsitre 00 okcugax

23 | CnocoObl MOTy4YeHHs KUCIOPO/Ia B JIAOOPATOPUH U TPOMBIIIICHHOCTH.
[IpumeHeHne KucIopoia

24 | TemnnoBoii 3pPEeKT XUMHUUECKON PEaKLIUH, TOHITUE O
TEPMOXUMHUYECKOM YPAaBHEHHH, K30- ¥ SHIOTCPMUYCCKUX PEAKITHSIX

25 | TommuBo (He(Th, yroiab U METaH). 3arps3HEHUE BO3yXa, CIIOCOOBI €ro
Pe0TBPALICHHS

26 | IpaxTuueckas padora Ne 3 mo Teme «IloryyeHnue u coonpanme
KHCJIOPO/1a, H3yYeHHE ero CBOHCTBY

27 | Bomopon — snmeMeHT u pocToe BemecTBo. HaxoxieHne B mpupoie

28 | dusHMyecKre U XUMUYECKUE CBOMCTBA Bojiopoa. [IpumeHeHne
BOJIOpOJIA

29 | TlonsTHE 0 KUCIOTaX U COJISX

30 | CnocoObl moxy4eHus BOJOpo/ia B 1a0OpaTOPUu

31| IMpakruyeckas padora Ne 4 mo reme «IloyyeHue u cooupanue
BOI0PO/Ia, H3YYEeHHE ero CBOCTBY

32 | MomnspHslii 00pEM razoB. 3akoH ABOraipo

33 | Beruncnenus 00bEMa, KOJIMYECTBA BEIISCTBA I'a3a MO €r0 U3BECTHOMY
KOJIMYECTBY BEILLIECTBA WJIK 00BEMY

34 | Bpluncnenust 00bEMOB I'a30B 0 YPaBHEHUIO PEAKIIMU Ha OCHOBE
3aKOHA 0OBEMHBIX OTHOILIEHUH T'a30B

35| ®dusnyeckne U XUMHUYECKHE CBOMCTBA BOIBI

36 | CocraB ocHoBanuil. [loHsTHE 00 HHIMKATOPAX

37 | Bopma kxak pacTBopHTeh. HackIeHHbIe M HEHACHIIIEHHBIE PACTBOPHI.
MaccoBas J10J1s1 BeILIeCTBa B pacTBOpeE

38 | Ilpaxkruueckasi padora Ne 5 no reme «IIpuroroBjieHue pacTBopos
€ onpeneJICHHON MaccOBOM /10JIeil PACTBOPEHHOI0 BEIECTBa»

39 | Oxcuasl: cocTas, KaccHbUKaIsl, HOMEHKIATypa

40 | Okxcuapl: cocTas, Ki1accupuKalysi, HOMEHKIATypa

41 | Tlomy4yeHne M XUMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX H
aM(OTEPHBIX OKCUIOB

42 | OcHoBaHMs: cOCTaB, Ki1accu(UKaIMsl, HOMEHKIATypa

43 | TlonxydyeHue u XMMHYECKHE CBOMCTBA OCHOBAHHIA
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44 | KucnoTsl: cocTaB, Kiaccu(ukanus, HOMEHKIATypa

45 | TlonyyeHue u XMMHUYECKUE CBOMCTBA KUCIIOT

46 | Conu (cpenHue): HOMEHKIATYpa, CIIOCOOBI MOTyUYCHHS, XUMUUYECKHE
CBOMCTBA

47 | IIpakTtuueckasi pad6ora Ne 6. Pemenune yxcriepuMeHTAIbHBIX
3aj1a4 o TeMe «OCHOBHBIE KJIACCHI HEOPTAHHUYECKHX
coeIUHEeHHI»

48 | Tenermueckas CBS3b MKy KJIACCAMU HEOPTaHUIECKUX COCTMHEHUN

49 | OO0o00I1IEeHnE U cUCTEMATH3ANS 3SHAHUHA

50 | TlepBbie MOMBITKU KIACCH(PUKAIIUN XUMUIECKUX JIeMEHTOB. [ToHsATHE
0 rpynmnax CXOJHbIX 3JIEMEHTOB

51 | Ilepmoguueckuii 3akoH u Ilepuoanueckas cuctemMa XUMHYECKUX
sneMenToB [l. 1. MenneneeBa

52 | Ilepuojsl, rpynmbl, HOATPYIIIHI

53 | Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M30Tombl

54 | Ctpoenne aromoB. CocTaB aTOMHBIX sifiep. M30TombI

55 | CtpoeHue ICKTPOHHBIX 000JI0YEK ATOMOB JJIEMEHTOB
Ilepuonunueckoit cucremsl JI. . Menpeneena

56 | XapakTepHcTHKa XUMHUYECKOTO JJIEMEHTA 110 €T0 TIOJI0KEHUIO B
ITepuonuueckoit cucreme JI. 1. Menaeneera

57 | 3nauenue Ileproanueckoro 3akoHa Jjs pa3BUTHs HAYKU U MPAKTUKH.
. . MeHnneneeB — y4E€HBINU, NTEIaror U rpaKJaHuH

58 | DneKkTpooTpHIIATEeIHLHOCTh AaTOMOB XUMHUYECKUX 3JIEMEHTOB/
Bcepoccuiickas mpoBepoyHasi paboTa

59 | Honnas xuMuyeckas CBs3b

60 | KoBaneHTHas moisipHasi XUMHYECKast CBS3b

61 | KoBanenTHasi HemoysipHAsi XUMUYECKas CBS3b

62 | CreneHb OKUCIICHUS

63 | OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

64 | OKHCITUTEIN U BOCCTAHOBUTEIN

65| KounrposabHasi pagora Ne2 no reme «CTpoeHnue aroma.
XUMHYECKas CBA3bY»

66 | PesepBHBI ypok. O000IICHNE U CHCTEMAaTU3aINs 3HAHUN

67 | PesepBHbIil ypok. O600IIeHNE U CHCTeMaTU3allus 3HAHUN

68 | PesepsHbIi ypok. O000IICHNE U CHCTEMAaTU3AINS 3HAHUN
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I[aTa MpOBCACHUSA

Ne Tema ypoka, popma u Tl YpoKa, 1/3 IJIaH paxr
Xumus 9 kJjace 9a 96

[lepnonnueckuii 3akoH. Ileproanueckas cucreMa XUMHYECKUX
sneMeHToB . 1. MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX IEMEHTOB
IIEPBBIX TPEX MEPUOIOB

3 | Krnaccudwukanus 1 HOMEHKIATypa HEOPTaHUYECKHIX BEIIECTB

4 | Buapl XUMHUYECKOH CBSI3U U TUIIBI KPUCTAJUIMYECKUX PEIIETOK

5 | Bwuabl XUMHUYECKOH CBSI3U M TUIIBI KPUCTATNIMYECKUX PEIIETOK

6 | Kriaccudukanus XUMHUECKUX PEAKIHN 0 Pa3TMYHBIM IPHU3HAKAM

7 | TloHsTHE O CKOPOCTH XUMHUYECKON peakiuu. [IoHsITHE 0 TOMOTeHHBIX
U TETEPOTeHHBIX pPeaKLUsixX

8 | TlonsTHe 0 XMMHUYECKOM paBHOBeCHH. DaKTOPHI, BIUSIONINE HA
CKOPOCTb XUMHUYECKOW PEAKIIUU U MTOJIO)KEHUE XUMHUECKOTO
paBHOBECHS

9 | OKHuCIUTENBHO-BOCCTAHOBHUTENBHBIE PEAKIINN

10 | Teopwust snekTpoauTHYECKOi nuccormanui. CUIIbHBIC U c1a0bie
IEKTPOJIUTHI

11| WonHble ypaBHEHUS peakIUi

12 | Xwumudeckuie CBONCTBA KMCIOT M OCHOBAHHI B CBETE MPECTABICHUN
00 2JIEKTPOIUTHYECKON AUCCOLUAIIH

13 | Xwumudeckue CBOMCTBA COJICH B CBETE MPEICTaBICHHUH 00
3JIEKTPOJINTUYECKON JUCCOLMAIIIHI

14 | Tlonsarue o TuApPOIM3E CONEH
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15| OO6o06meHne u cucTeMaTu3anus 3HaHu|

16 IpakTuyeckasi padora N2 1. «Pemenne 3KcnepuMeHTATbHBIX
3ajgau»

17 KontpoabHasi padora N1 mo reme «JIeKTpoJIUTHYECKAS
auccounanus. XuMuyeckue peakiiui B pacTBopax»

18 | OOmas xapakTeprCcTUKa raJloreHoB. XMMHUYECKHE CBONCTBA Ha
npuMepe XJopa

19 | Xnoposonopon. ComnsiHast KUCIOTa, XUMUYECKHE CBOWCTBA,
NOJIy4eHHUe, IPUMEHEHHE

20 IlpakTuyeckas padora N2 2 mo teme «IloydeHune coistHOM
KHUCJI0ThI, U3y4YeHHe e€¢ CBOMCTBY»

21 | BepruamcneHus Mo ypaBHEHUSM XUMHUYECKUX PEAKIUi, €CITU OJTUH U3
peareHTOB J1aH B U30BITKE

22 | OO6mas xapakTepucTHKa 3JeMeHTOB VIA-rpymisl

23 | AmnotponHsie Moaudpukanuu cepbl. HaxoxaeHue cepbl U eé
COEIMHEHUH B Mpupojie. XUMUYECKUE CBOWCTBA CEPhI

24 | CepoBoaopo, CTpoeHUE, PU3HUECKUEe U XUMUIECKHAE CBOHCTBA

25 | Oxkcunsl cepbl. CepHast KHCIIOTa, (PU3HUSCKAE U XUMUICCKUE
CBOMCTBA, IPUMEHEHNE

26 | XuMHUYECKHE pPeaKLny, JeKalllie B OCHOBE IMPOMBIIIIJIEHHOTO cI1oco6a
HOJIy4YEeHHUsI CEpHOU KUCIIOTHI. XUMHUYECKOE 3arps3HeHne
OKpY’Kalollel cpeibl COeAMHEHUSIMU CEePBI

27 | BprarcieHne MaccoOBOM JIOJIM BBIXO/1a MTPOIYKTA PEAKITUU

28 | OOmas xapakTepuUCTHKA MIEMEHTOB V A-Tpymiibl. A30T,
pacrpocTpaHeHue B Ipupoze, GU3nIeckne 1 XUMHIECKHE CBOMCTBA

29 | AmMuak, ero Gpu3MUECKUe U XUMUIECKIE CBONCTBA, MMOTYYCHHE U
MpUMEHEHUE

30

IlpakTuueckas padora N2 3 mo teme «Ilorydyenne ammuaka,

HU3y4YeHHe ero CBOMCTB)
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31

A30THas KUCIOTa, € Pru3nuecKue U XUMUYECKHUE CBONCTBA

32 | Hcnosnp3oBaHWE HUTPATOB M COJICH aMMOHHS B KaUeCTBE
MUHEPATBHBIX YA0OpEeHUH. XUMUYECKOe 3arpsi3HEHHE OKPYKaIOIe
Cpelbl COeTMHEHUSMHU a30Ta

33| ®Dochop. Oxcun dhocdopa (V) u pochopnast kuciora, pusndeckue u
XAMHYECKHUE CBOMCTBA, IOJyYEHUE

34 | Hcnonb3oBanue pocdaroB B KaueCTBE MUHEPAIbHBIX YAOOPEHHH.
3arpsizHeHue NpupoHon cpesl hochatamu

35| VYruepon, pacupocTpaHeHue B Ipupojie, PU3ndeckre U XuMHUUECKre
CBOMCTBA

36 | Okcuubl yriepojaa, ux GU3NIECKue 1 XUMUICCKIE CBOHCTBRA.
DKoJioruueckue nmpodieMsl, CBA3aHHbIE ¢ OKcuioM yriaeposa (IV)

37 | VYrompHas KHCIOTa H €€ COJn

38 IpakTuueckas padora N2 4 mo Teme "IlosryueHue yrieKucjaoro
raza. KauecrBenHasi peakuusi Ha kKapooHAT-HOH"

39 | IlepBoHavanbHBIC MOHATHS 00 OPraHUYECKUX BEUIECTBAX KAaK O
COCIMHEHUSIX yriiepoaa

40 | KpemHuii u ero coeAMHEHUS

41 ITpakTuyeckas padora N2 5. PeueHue 3KcnepuMeHTATbHBIX
3a1a4 no Teme «BaxxkHeiilue HeMeTaUIbI M UX COETUHEHUSD)

42 | OOmas xapakTepUCTHKAa XUMHUECKUX JIEMEHTOB — METAJIJIOB.

43 | Merannuyeckas CBSI3b U METAIIMYECKAs KpUCTAIITMYECKas: peIETKa.
®dus3nyeckue CBOKNCTBA METAIIJIOB

44 | Xumuueckue CBOMCTBA METAIIOB. DIEKTPOXUMUYECKUH Pl
HaIPSKEHUN METaJNIOB

45 | OOGmme ciocoOsI oydeHus MetamuioB. CrutaBel. Beraucnenus mo
YPaBHEHHSIM XHMUYECKHUX PEaKIHii, €CIIN OJIH U3 PEareHTOB
COJICPKUT IPUMECH

46 | IloHsATHE O KOPPO3UU METAIIIIOB

47 | 1lemo4yHble METAJIBI
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48

OKCI/II[BI U TUAPOKCUABI HATPUA U KAJTUA

49 | IlemoyHO3eMENIbHBIC METAJIIBI — KAJIbIIUA W MarHUH

50 | Baxueinne coeIMHEHUS KaJIbIIUI

51| OO0o0menne u cucTeMaTH3ans 3HAHUA

52 | JKécTkocTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

53 Ipakruyeckas padora N2 6 mo teme "7KEcTKOCTH BOABI H METOIBI
eé ycrpanenus'"

54 | AmroMuHui

55| AwmdoTepHbIe CBOHCTBA OKCHJIA U THUIPOKCHIA

56 | Keneso

57 Oxkcuapl, Tuapokcuisl u conn xxenesa (I1I) n xemnesza (I11)

58 | O000ueHne u cucTeMaTu3anus 3HaAaHUI

59 IIpakTuyeckas padora N2 7. PeleHue 3KcnepuMeHTATbHBIX
3aaa4 o TeMe «BaxHelne MeTa/IbI M X COeTHHEHM D)

60 KonrpoabHnas paéora N2 no teme «BaskHeiilme MeTaJIbI H HX
coeIMHEHU

61 | BeramcneHus Mo ypaBHEHUSIM XUMHUYECKUAX PEAKIUN, €CITH OJTUH U3
peareHToB JIaH B U30BITKE WM COACPKUT MpUMecH. BrruncneHus
MacCOBOH JOJIH BBIX0OJIa MPOAYKTA pPeaKINH

62 | OO0o0OIIEeHNe U CHCTEMATH3AINAS 3HAHUHA

63 | BemecTBa 1 MaTepHaibl B MOBCETHEBHOM )KM3HU YEIOBEKA

64 | Xumudeckoe 3arpsi3HEHHE OKPYKArOIIel cpeIbl

65 | Ponb XuMHM B pelIEHUN YKOJIOTUYECKUX MPOOIeM

66 | BemecrBa

67 | XuMudeckue peakiuu

68 | Heopranmueckas XuMus
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