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IHHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o XMMHH Ha YPOBHE OCHOBHOT'O O0IIEro 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUN K pe3yJIbTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTEeIbHOW MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (denepaibHOU
paboueil mporpaMMbl BOCIIUTaHHUS M C YYETOM KOHLEHIMM NPENOAaBaHus yueOHOTO MpeaMera
«Xumus» B 00pa3oBaTeNnbHbIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma no XxuMuu Ja€r NpeACTaBICHHE O LeNsAX, oOmield crpareruu oOyuyeHwus,
BOCIIUTaHUS W pa3BUTH OOYYalOIIMXCS CpPEACTBAMU Y4e€OHOro IpeIMeTa, YCTaHABINBAET
00s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEIyCMaTPUBAET paclpesieieHue ero mo KiaccaMm M
CTPYKTYpPHUPOBAHHUE I10 pa3fiesiaM U TEMaM MPOrpaMMbl 110 XMMHH, ONPEAETSAET KOJIUUECTBEHHBIE
U KauyeCTBEHHBIC XapPaKTEPUCTHKH COJIEP)KAHUSA, PEKOMEHAYEMYIO IIOCJIEOBATEIbHOCTD
U3YYEHUS] XUMUH C YUETOM MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4e€OHOTO
nporiecca, BO3pacTHBIX 0COOEHHOCTEH 00yUalomuXCcs, ONMpeaessieT BO3MOKHOCTH MTpeaMeTa JIs
peanu3anuu TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeNbHON MpOTrpamMMbl Ha
YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus, a TAK)Ke TpeOOBaHUM K pe3ysibTaraM 00y4eHUs] XUMHUH
Ha YypOBHE LeJed M3ydeHUs IpeIMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOU
JesITeIBbHOCTH 00YUaIOIIerocs 0 OCBOCHUIO YUeOHOTO COAEPIKaHus.

3HaHuE XUMUH CITY>KUT OCHOBOM JUIst JOPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETOCs, €r0
IPEJCTABICHUN O MAaTEpUAIILHOM €MHCTBE MHUpPA, BaXKHYIO POJIb UTPAIOT (HOpMUpPYyEMbIE XUMHUEH
IIPEJCTABICHUS O B3aUMOIPEBPALIEHUAX YHEPTUU U 00 3BONIIOLIMU BELIECTB B IIPUPOAE, O MYTAX
pemieHust TI00aNbHBIX MPOOJIEM YCTOHYMBOIO pa3BUTUSI YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM U IKOJIOTHUECKON OE30MaCHOCTH, TPOOIIEM 31paBOOXPAHEHHS.

N3ydyeHue xumuu:

CIOCOOCTBYET peaau3aliM BO3MOXHOCTEM M caMopa3BUTHS U (OpPMHUPOBAHUSA
KYJIbTYpBI JMYHOCTH, €€ 0011ei U (yHKIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHNE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaromumxcs,
HaBBIKOB  MX  CAMOCTOSITEIbHOM  y4eOHOM  JeATENBbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOQMMBIX Kak B TIIOBCEJIHEBHOW JKM3HHM, TaKk U B
npodeccHoHANBEHOM IS TEIBHOCTH;

3HaKOMHUT CO CHEUU(UKON HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBa€T OCHOBBI IIEIOCTHOTO
B3IVIs1/1a HA €JUHCTBO MPUPOJIBI U YENIOBEKA, ABIISAETCS OTBETCTBEHHBIM 3TAallOM B (POPMUPOBAHUU
€CTECTBEHHO--HAayYHON TPAMOTHOCTH 00yUaroIIUXCs;

CIOCOOCTBYeT (POPMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYyYHBIM
3HaHUSM, K TMPHPOJIE, K 4YEJIOBEKY, BHOCHUT CBOM BKJIAJ B 3KOJOTMYECKOE OOpazoBaHHE
oOydJaronmxcsi.

JlaHHble HampaBieHHUA B OOYYEHMHM XUMHMM O0ECHEeYMBAIOTCS CHEUM(UKON colepikaHus
yu4eOHOro TpeaMeTa, KOTOPBIM SIBJISETCS MEeJarornyeckd aganTHPOBAHHBIM OTpakeHUEM
0a30B0if HAyKH XMMHHU Ha ONpEAETIEHHOM dTare e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO O0IIEro o0pa3oBaHMs OPUEHTHUPOBAaH Ha OCBOCHME
00y4aroIMUMUCS CUCTEMBI NIEPBOHAYATIbHBIX NOHATUI XMMHMH, OCHOB HEOPTaHUYECKOW XMMUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUYUMBIX MOHATUN OPraHUYECKON XUMUHU.

CtpykTypa copepkaHHs MPOrpaMMbl 10 XUMHUH C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona K e€ msyueHuro. ColepkaHue CKIAIbIBAECTCS M3 CHCTEMBI MOHATHH O XUMHUYECKOM
JIEMEHTE U BEIECTBE M CUCTEMbI MOHATHH O XuMHUYecKoW peakuuu. O0e 3TH CUCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO MNPUHLMILY IOCJIEI0BATEIbHOIO PAa3BUTHUS 3HAHMM HAa OCHOBE
TEOPETUYECKUX ITPEICTABICHUM PA3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHUHU;

— YYEHHSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBSA3H;

— MPECTaBICHUH 00 ANEKTPOIUTHUECKOM TUCCOIMAIINN BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PacCMAaTPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJYUYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEILHO OT OJHOTO YPOBHS K Jpyromy,
BBINONHSASL (DYHKIMU OOBSICHEHHS U MPOTHO3HUPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHHUS U NIOJyUYEHUSI U3y4aeMbIX BELIECTB.

OcBoenne mnporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKOM COCTABJISIONICH HAyYHOM KapTHHBI MHpa B JIOTUKE €€ CUCTEMHOW MPHUPOIBI,
LIEHHOCTHOTO OTHOILIEHHSI K HAYYHOMY 3HAaHUIO U METOJaM MO3HaHHUs B Hayke. M3ydueHne Xumuun
INPOUCXOMUT C TPUBJICYCHHEM 3HAHUH U3 paHee U3YYEHHBIX YYEOHBIX IPEJAMETOB:
«Oxpyxaromuiit Mupy, «buosnorus. 5—7 kinaccel» U «PuU3nKa. 7 Ki1acey.

[Ipyu u3yueHuu XUMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOM HayKu Kak
00JacTi COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIbHOCTH YeIOBeKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3aadya y4eOHOro mpeaMeTa COCTOUT B (hOPMUPOBAHUH
CHCTEMbl XMMMUYECKHX 3HAHUNH — BaXHEUIHMX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYNHBIX OO0OOIIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
MPHUOOIIEHUH K HayYHBIM METOAaM MO3HAHUS [IPU U3yUEHUU BEIIECTB U XMMHUECKUX PEaKIIHii, B
dbopMHpOBaHMKM W pa3BUTHHM TIO3HABATENBHBIX YMEHHUH M HMX MPUMEHEHHMH B Yy4yeOHO-
MO3HABATEIBHON M y4eOHO-HCCIeI0BATEIbCKON JAEATENbHOCTH, OCBOCHUU MPaBUI 0€30IacHOro
oOpallieHus ¢ BeleCTBaMU B ITOBCEIHEBHOM KM3HHU.

[Ipy m3yyeHMH XMMHUU Ha YPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHUSI Ba)KHOE 3HAYCHHE
npuoOpenu Takue e, KaK:

— (hopMUpPOBaHHE MHTEIUICKTYAIBHO PAa3BUTOH JIMYHOCTH, TOTOBOM K CaM0O00pa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSTHIO pPEIIeHUH, CHOCOOHON ananTHUpOBaThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HamnpaBJICHHOCTb OOYYEHHUS Ha CHCTEeMAaTH4eCKOoe NpUOOIIeHHEe OOydYaloUmIMXcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  JIEATENbHOCTH,  HAyYHbIM  METOJAaM  I103HAHUA,
(bOopMUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— o0ecrieueHrne YCIIOBHM, CIOCOOCTBYIOIIUX TMPUOOPETCHUIO OOYYArOIIUMHUCS OIbITa
pa3HooOpa3HON NeATeNbHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIH ), IMEIOLINX YHUBEPCATbHOE 3HAUYCHNE JJIS1 PA3JIMUHBIX BHJIOB JESTEIHHOCTH;

— (popMupoBaHue oO1IeH GyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHMBATH SIBJICHUS OKPYKAIOLIEro MHpa, UCMOJb3ys 3HAHUSA U
OMBIT, TOJYYECHHBbIC TNPH H3YYCHUH XUMHH, NPUMEHATH HMX MPU pelIeHHH MpodieM B
IIOBCEIHEBHOM KU3HU U TPYIOBOM ACATECIBHOCTH;

— (opmupoBaHue y 00y4aromuxcs ryMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs 1IEHHOCTH
XUMHYECKUX 3HAHHUM Ui BBIPAOOTKM SKOJOTHYECKH 1eJeco00pa3HOro MoBeAeHUs B OBITY U
TPYAOBOM NEATENBHOCTH B LEJISIX COXPAHEHUS CBOErO 3I0POBbSI M OKPYKAlOLIEW MPUPOIHOU
Cpe.bl;

— pa3BUTHE MOTUBALMU K 00Y4EHHIO, CTOCOOHOCTEN K CAMOKOHTPOJIIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHS OOIIEUYENIOBEYECKUX IEHHOCTEH, MOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npouIIs U HANPaBIEHHOCTH JallbHEHIIEro o0y4eHusl.
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OOmiee 4uCIio 4acoB, OTBEACHHBIX JISi M3YYCHHUS XMMHUU HA YPOBHE OCHOBHOTO OOIIIEro
oOpa3zoBanusi, cocTaBisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kimacce — 68
gacoB (2 yaca B HEJIEINIO).



COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XMMHUM B KU3HU 4Y€IOBEKa. XHMHUSA B CHUCTeME Hayk. Tena u
BemiectBa. dusnueckre CBOMCTBA BeHIECTB. ArperatHoe cocrosiHue BemiecTB. I[lonsatue o
METO/axX MO3HaHUs B XUMUU. YHcThie BemiecTBa 1 cMecH. CriocoObl pa3ienieHust CMECeH.

ATOMBI ¥ MOJEKyIbl. XUMHUYECKHE 3J€MEHTbl. CHMBOJIBI XHMHUYECKUX JIJIEMEHTOB.
[IpocTsle u cnoXkHbIE BeneCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOcTaBa BellecTB. OTHOCUTENbHASI aTOMHAs Macca. OTHOCUTENIbHAS MOJIEKYJISIPHAS
Macca. MaccoBas 10711 XMMHYECKOIO 3JIEMEHTA B COEAMHEHUU.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBsI3b KOJIMYECTBa, MacChl U
qHcia CTPYKTYPHBIX €JMHHULL BemecTBa. PacuéTsl o hopMyiaM XMMHYECKHX COSAMHEHUH.

dusnyeckue M XUMHYECKHUE SBICHHUSA. XHMMHUYECKas peakuus U e€ INpU3HAKU. 3aKOH
COXPAaHEHHUs MAacChl BeIIeCTB. Xumuueckue ypaBHeHus. Kinaccudukanus XUuMUYECKUX peakiui
(coemuHeHwUs, pa3IoKEHHS, 3aMEIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHUYECKOW IMOCYIO0H, mpaBuiamMu paboThl B jJabopaTopuu U MpuéMaMu
oOpareHusi ¢ J1abopaTOpHBIM OOOpPYAOBAaHHEM, M3YYCHHE M OINUCAHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPTAHMYECKUX BEIIECTB, HaOMI0IeHne pu3nueckux (TIaBjIeHUE BOCKA, TasTHUE JIbA,
pacTHpaHue caxapa B CTyIIKE, KMIIEHHE U KOHJAEHCALUs BOJbI) U XUMUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAHNUE METHON MPOBOJIOKH, B3aMMOACHUCTBHE MeJla C KUCIOTON) SABICHHUM, HaOII01eHe
W ONHCAaHME TPU3HAKOB TMPOTEKaHUS XMMHUYECKHUX peakluil (pasjokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KHCJIOTHI C XJIOPHAOM Oapusi, pasznoxeHnue ruapokcuaa meau (I1) mpu
HarpeBaHMHU, B3auMojieiicTBue xene3a ¢ pactBopoM conu menu (II), u3ydenume cmocoOoB
pasaeNeHuss CMeceil: C TMOMOIIbI0 MarHuTa, (UIBTPOBAaHWE, BBIAPUBAHUE, TUCTHILISINS,
xpomaTorpadus, TMpOBEeIEHWE OYUCTKA MOBAapEHHON COJM, HAONIOACHHE U ONUCAHHE
pe3yabTaTOB MPOBEIEHUS ONBITA, WJUIFOCTPUPYIOLIErO 3aKOH COXPAaHEHMS MacChl, CO3JaHUE
MOJIENIEN MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baskuelue npeacTaBuTe I HEOPraHMYECKUX BeLeCTB

Bo3nyx — cmech razoB. CoctaB Bo3zmyxa. Kuciopoa — 3J€MEHT M MPOCTOE BEHIECTBO.
Haxoxnenue kuciopona B mpupoje, GU3ndecKue 1 XUMHUYECKHUE CBOMCTBA (pEaKIuu TOPCHUS).
Oxcunpl. Ilpumenenue xucimopona. CrocoObl MOMy4YeHHMs KUCIOpona B JabopaTopud H
npombllieHHOCTH. KpyroBopoT kuciopona B mpupoge. O30H — ajuioTporHas MOJU(PHUKAIHS
KHCJIOPO/JIa.

TennoBolr >pdPexkT XUMHUYECKOHW peakluh, TEPMOXHMHUYECKHE YpaBHEHHS, JK30- U
SHAOTEPMHUUECKUE pPEAKIMHU. TOINIMBO: Yrojdb M METaH. 3arps3HEHHE BO3[yXa, YCUJICHHE
MapHUKOBOTO P QeKTa, pa3pylIeHre 030HOBOTO CIIOA.

Bomopon — »smemeHT M mpocroe BemecTBo. HaxoxkaeHue Bogopojga B NPUPOJE,
¢bu3nueckrue U XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI noyyeHus. Kucinorsl u conu.

ModsipHblii 00BEM ra30B. Pacu€Thl Mo XUMHUYECKUM YPABHEHUSIM.

@®usnueckue cBoiicTBa BOoAbl. Boma kak pacrtBopurens. PactBopbl. Hacelennsle u
HEHACBIIICHHBIE PAacTBOpPBI. PacTBOpHMMOCTH BemecTB B Boje. MaccoBas J0Jis BEIECTBA B
pactBope. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBaHUs. Poyib pacTBOPOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJHBIX BOJ.

Knaccudukanus nHeopranmueckux coennHeHuil. Oxcuapl. Kiaccudukanust OKCHIOB:
coJyieoOpasyrorire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenkarypa
okcu10B. Du3nueckrue U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHrne oKCuaoB.

OcnoBanus. Kmaccudukanuss OCHOBaHMN: IIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenkmarypa ocHoBanuil. @U3HMYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHUU. [lomydeHue
OCHOBaHMM.

Kucnorel. Knaccudukanus xkucnor. Homenknarypa kuciaor. Ousnyueckue 1 XUMHUYECKUE
cBoricTBa kucioT. Psan akruBHoctu metamuioB H. H. bekerosa. [loiryuenue kucior.

Comu. Homenknarypa coneil. ®dusnueckue U XuMudeckue cpoiictBa coieil. Ilomyuenue
COJIEH.

['eneTnyeckas CBA3b MEXKIYy KlacCaMl HEOPraHUYECKUX COECIMHEHMII.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeJIeIeHNne COACP)KaHUsI KUCIIOpOJia B BO3JyXe, MOJydeHUE, COOUpaHue,
pacrmo3HaBaHHe M HM3y4Y€HUE CBOMCTB KUCIOpOJa, HAOMIOJEHHE B3aMMOCHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHHUS U MpPEKpalleHUs TOpeHus (1moxapa), 03HaKOMIIEHHE C
o0pa3llaMul OKCHJIOB M ONHMCAHUE HMX CBOWCTB, MOJy4YE€HUE, COOMpaHWE, pPAclO3HABaHUE H
M3y4YeHHE CBOMCTB Bojopoja (ropeHue), B3auMojelicTBue Bomopoaa ¢ okcumom mernu (1)
(BO3MOHO HMCIOJIb30BAaHUE BHUJICOMATEPHAIIOB), HAOIIOeHHE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 momnb, uccrenoBaHue OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C Pa3IMUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIICHUE PACTBOPOB C OIPEIEIEHHON MacCOBOM [JOJIEM pPACTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBUE BOABI C METa/IaMU (HATpUeM M KalibllieM) (BO3MOXKHO HCIIOIb30BAHHE
BUJIEOMATEPHAIIOB), UCCIe0BaHHe 00pa3l0B HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOJII0/IeHNe M3MEHEHMs] OKPACKH WHIUKATOPOB B PACTBOpAaX KHUCJIOT W IeJoYell, u3ydyeHue
B3aumojeicTeus okcuna menu (II) ¢ pactBopoM cepHOIl KHCIIOTBI, KHCIOT C MeTajljamH,
peakuuil HeWTpanu3aluM, IOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTaJula IpyruM U3 pacTBOpa COJIM, PEIICHHE 3KCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHeiime
KJIACChl HEOPTraHUYECKNUX COCTUHEHUID.

Ilepuoanueckuil 3akoH u Ilepnoanyeckas cucrema xummu4eckux djemenros JI. H.
Menpeneesa. CTpoenne aToMoB. XUMHYeCKas CBA3b. OKUCINTEIBbHO-BOCCTAHOBUTE/IbHBIE
peakuumn

[lepBble MOMBITKM KJIACCU(UKALMM XUMHUYECKHX 3ieMeHTOB. lloHstne o rpymnmax
CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MICTIOYHO3EMETbHBIE METAILIbI, TaJIOTEHBI, MHEPTHBIC Ta3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(oTepHbIE OKCUIBI M THAPOKCUJIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckass cucrema Xxumudyeckux odiaemeHToB JI. U.
MenneneeBa. Koporkonepuomnass u jummHHOnepuoaHas ¢opmbl [lepuoanveckoil CUCTEMBI
xumuueckux dnemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynnbl. PU3HYECKHM CMBICIT
MOPSAIKOBOTO HOMEpa, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne artomoB. CoctaB aroMHbIX saep. HWM3orombl. OmekTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XUMHUECKHX deMeHTOB [leproanueckoi cucTeMbl
J. N. MenneneeBa. XapakTepUCTHMKa XUMHUYECKOIO DJIEMEHTAa II0 €ro IIOJOKEHHUIO B
ITepuonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUSI paJInyca aTOMOB XMMUYECKUX JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpynmaM 1 NepuoaMm.



3nauenue llepmoanueckoro 3akona u [leproauueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npakTuku. JI. 1. MeHeneeB — y4€Hbli U IPasKJaHUH.

XuMuueckas CBA3b. KoBanentnas (monstpHast u HETOJISIPHAST) CBSI3b.
DIEeKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucineHus. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTETU U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3IOoB BEIIECTB METAJUIOB M HEMETAJIOB, B3aMMOJEHCTBHE THUAPOKCUIA
LMHKA C pacTBOpaMU KHUCJIOT U IIEJIOYEH, MPOBEACHUE ONBITOB, WLIFOCTPUPYIOIUX MPUMEPHI
OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOpEHHE, PEaKLIUK PA3JIOAKEHUS, COCTUHECHHUS).

Mesicnpeomemmnuie ceasu

Peanu3anus MeXnpeaAMETHBIX CBSI3€M MPU U3YYEHUH XMMHUHU B 8 KJIacCe OCYLIECTBIISETCS
yepe3 MHCIMOJNb30BaHME KaK OOLIUX €CTeCTBEHHO--HAYYHBIX TMOHSTUN, TaK W MOHSITHH,
SIBJISIFOLLMXCS] CHCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO 1IMKJIA.

OOmue ecTeCTBEHHO--HAYYHBIC TOHSATHS: HAY4YHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaJln3,  CHHTe3,  KiIacCUpHUKalusd,  MEePUOJUYHOCTh,  HAONIOJIEHUE,  HIKCIEPHUMEHT,
MOJEINPOBAHNE, U3MEPEHUE, MOJIEIb, SIBICHUE.

®dusnka: Marepusi, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIUJ, HN30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, SJEKTPUYECKU 3apsiji, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEILIECTBa, a3, (U3WYECKHUE BEIUYHHBI, €TUHUIBI U3MEPEHUs, KOCMOC, MJIAHETHI,
3BE31161, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapochepa, MUHEpaIbl, TOpPHBIE MOPOIbI, IMOJE3HBIC
HCKOIIaeMbl€, TOILIUBO, BOAHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMH4YeCKas peaKkus

Ilepnonnueckuit 3axkoH. Ilepuommyeckas cucrema XuMHYeCKUX odnemeHToB [[. .
MenpeneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHHHM CBOMCTB XUMHUUYECKUX
JJIEMEHTOB IEPBBIX TPEX IMEPUOAOB, Kajaus, KaJbLUs W HX COCJUHEHHU B COOTBETCTBUHU C
II0JIO)KEHUEM JIEMEHTOB B lleprnonnueckoil cucreMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJbl XUMHUYECKOW CBA3M. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTAIMYECKOM PEMETKH M BHJIA XHUMHYECKOM
CBSA3HU.

Knaccudpukanuss © HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XHMMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCAIIMXCS K PA3IMYHBIM KJaccaM HEOPraHMYEeCKUX COCIUHEHUM, reHeTUYecKas
CBA3b HEOPTraHNYECKUX BELIECTB.

Krnaccudukanus XuMudecKiuX peakuuid 1Mo pa3iuyHbIM MpU3HAKaM (10 YUCIY U COCTaBy
yYaCTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY 3(QekTy, Mo H3MEHEHUIO CTeIeHeH
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHUIO KaTaiu3aTopa). DK30- U
SHJOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsatne o ckopocTH XxuMmu4eckoil peakiuu. [loHaTHEe 00 00paTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX M TETEpOTeHHBIX peakuusx. [lonsTtue o
katanuze. [loHsiTue O XuUMHuecKOM paBHOBecuU. DakTOpbl, BIMUSIOIIME HA CKOPOCTb
XUMHUYECKON PEAKLIUH U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAaKIIMK, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTENBHON peakiuu. CoCTaBlIeHHE YpPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakiuii ¢ NCIOIb30BAaHIEM METO/Ia DJIIEKTPOHHOTO OallaHca.

Teopust ANEKTPOIUTUYECKON AUCCOIMALMM. DJIEKTPOIUTHI M HEANEKTPOIUTHI. KaTuoHBbI,
aHUOHBI. MexaHH3M [HUCCOIMAIlMM BELIECTB C Pa3IUYHBIMH BUAAMH XHUMHYECKOH CBS3H.
Crenens auccornuanyu. CHIBHBIC U CIA0BIC DIIEKTPOIIUTHI.

Peakiiuu moHHoro oOMeHa. YCIIOBHS MPOTEKaHUs pEaKIii HMOHHOrO OOMEHa, MOJHbBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBA KHCJIOT, OCHOBAaHUM M COJEH B CBETE
MpeicTaBiIeHU 00 3JIEKTPOIUTHUECKON auccouuanuu. KauecTBeHHbIE peaklMU Ha HOHBIL.
[ToHsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJENSIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHHMYECKHUX BEIIEeCTB —
METa/UIOB M HeMeTauioB (rpadura W anMasa), CIOXKHBIX BEIIECTB (XJOpUAa HATPHS),
HCCIeOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON pEeaklUu OT BO3ACHCTBUSA PA3TUUHBIX
(akTOpOB, MCCIIEOBAHUE 3JEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIIECCa IUCCOLHUAINH
KHCIIOT, IIeJo4Yed M cojeil (BO3MOXKHO HCIOJb30BAaHUE BHJIEO MaTEPHUANIOB), MPOBEACHHE
OTBITOB, WITIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAHUs PEAKIMid MOHHOTO oOMeHa (oOpa3oBaHHE
ocajka, BbIICNEHHWE Ta3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUIIOCTPUPYIOMUX TPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUN (FOpEHUEe, PEaKIUu Pa3joKEeHUs, COCIUHEHHUS),
pacrno3HaBaHHEe HEOPraHMYECKHX BEIIECTB C MOMOIIbI0 KayeCTBEHHBIX pEaKklUUid Ha HOHBI,
pelIeHre YKCIIEPUMEHTAIbHBIX 3aay.

HeMeTanibl 1 MX COeIUHEHUS

OOmiasi xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTEpPHBIC
crenieHn okucieHus. CTpoeHne M (pu3MUecKue CBONCTBA MPOCTHIX BEIIECTB — TajOreHOB.
XUMHYECKHE CBOWMCTBA Ha MpUMEpe XJopa (B3aMMOACHCTBHE C METaJIaMH, HEMETalIaMH,
menoyamu).  XsopoBogopoa. ConsiHasg — KHCIIOTa, XUMUYECKHE CBOMCTBA, IIOJy4YEHHE,
IIpUMEHEHHUE. [[elicTBHE X10pa U XJI0POBOAOPOIa Ha OPTaHU3M 4YesI0BeKa. BaxkHeume XIopu bl
U UX HaXO0XJCHHUE B IPUPOJIE.

OO6mras xapaktepucTtuka 3jeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/Ia M cepbl. AJUIOTPOIHBIE MOAU(UKAIINKM KUCIOpOaa M cepbl. XUMHUYECKHUE CBOWCTBA
cepol. CepoBomopoji, cTpoeHue, (GU3MYECKHe M XUMHUYECKHe CBOMCTBA. OKCHUIBI CEphbl Kak
MPEICTaBUTENHN KHUCIOTHBIX OKCUIOB. CepHas KHCIOTa, (PU3MUECKHEe U XUMHUYECKUE CBOMCTBA
(oOmme Kak TPEACTaBUTENs Kiacca KHUCIOT U crenuduyeckue). XUMHUYECKHE pPEaKIlvH,
JeKAlMe B OCHOBE MPOMBIIIJICHHOTO CHOC00a TONy4eHHUs CEpHOM KHUCIOTHL. I[IpuMeHeHUe
cepHoi kucinoThl. CoJii CepHOM KUCTOTHI, KAUeCTBEHHAS peaKius Ha cylbdaT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHHM B mpupoae. XUMHUUYECKOE 3arpsA3HEHHE OKPYKAWOUIEH Cpebl
COCMHEHUSIMHU Cepbl (KHCIOTHBIE NTOKIM, 3arps3HEHHE BO3AyXa M BOAOEMOB), CIIOCOOBI €ro
MpeAOTBPALLEHUS.

OO6mrast xapakTtepucTuka 53JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHble CTENEHU OKHUCIECHMs. A30T, paclpocTpaHeHHe B Mpupone, (QU3NYECKHEe HU
XUMHYecKHe cBoricTBa. KpyroBopot azora B mpupojie. AMMHUAK, ero GU3NYECKUEe U XUMHYECKHE
CBOICTBa, Moy4deHue u npuMeHeHue. Comu aMMOHUS, UX (PU3HMUECKUE U XUMUYECKHE CBOWCTBA,
npuMeHeHue. KaduecTBeHHass peakiysi Ha HMOHBI aMMOHHA. A30THasi KHUCJOTa, €€ MOJy4yeHHe,
¢bu3MYecKkue W XUMHUYECKHME CBOMCTBAa (00mMe Kak TIPEACTaBUTENS Kjacca KHUCIOT H
cnenuduueckre). Mcnonb3oBaHWE HHUTPATOB M COJIGH aMMOHHSI B KAa4eCTBE MHUHEPATbHBIX
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yaoOpeHuid. XUMHUUYECKOe 3arps3HEHUE OKPYIKAIOMICH Cpeibl COSAMHEHUSIMH a30Ta (KHUCIOTHBIE
TOXKIM, 3arpsi3HEHHE BO37yXa, MOuYBbI M BOAOEMOB). docdop, ammoTporHbie MOIUPUKAITUH
docopa, dpuznyeckne u xumuueckue cpoiictsa. Oxcuna dochopa (V) u dochopnas kuciora,
bu3MYecKkne W XUMHUYECKHE CBOWMCTBa, mosydeHue. Mcmonb3oBanue (ocharoB B KayecTBe
MUHEPAJIBHBIX Y100pEHHUII.

OOmas xapakrepuctuka 37aeMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIC CTETICHU OKUCIICHUS. YTJIEPO/, AFIOTPOIHBIE MOAU(DHUKAIIUH, PACTIPOCTPAHEHHE B
npupojie, puznueckne u XuMU4YecKue cBoicTBa. Ancopomus. KpyroBopor yriaepoaa B mpupoe.
Oxcuapl yraepoaa, ux (pU3nYecKue U XMMUYECKHe CBOWCTBA, JACWCTBHUE Ha KMBbIE OPTaHU3MBI,
MOJIy4CHUE U MPUMEHEHHE. DKOJIOTHUECKUEe MPOOJIeMBI, CBSI3aHHbBIE ¢ okcuaoM yriaepoxaa (IV),
TUIIOTE3a INI00aJbHOTO MOTEIUICHU KiuMara, HapHUKOBBIH 3¢ddexr. YrompHas kucinora u eé
coiu, X (U3MYecKHe M XMMHUYECKHE CBOWCTBa, MoiydeHue U npumeHeHue. KauecTBeHHas
peaknusi Ha  KapOoHaT-woHbl.  Mcmonb3oBaHWe  KapOOHATOB B OBITY, MEIUIIMHE,
MPOMBIIIICHHOCTH U CETTbCKOM XO3SHCTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX Yriepoia
(MeraH, »JTaH, OSTWJICH, alleTWIEH, O3TaHOJ, TJULEPUH, YyKCycHas Kucinora). [IpupoaHsie
HWCTOYHUKU YTJIEBOJAOPONOB (Yrojb, TMPUPOAHBIA Ta3, He(PTh), MPOAYKTHI WX IMepepabOTKH
(6eH3uH), UX POJb B OBITY U MPOMBINIICHHOCTHU. [IoHATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJax — W HMX pOJIM B KU3HU YeJIOBeKa. MarepuaibHOE EIUHCTBO
OpPraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHI.

Kpemuwuii, ero ¢usmyeckue W XHWMHYECKHE CBOWCTBA, IOJyYE€HHE M TPUMEHCHHE.
Coenunenus kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuawms (IV) u
KpeMHUEeBOU kucioTe. CHIIMKATHI, UX UCIOIh30BaHUE B OBITY, B IPOMBIIIUICHHOCTH. BaxkHeiime
CTPOUTENBLHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOoH, kene300eToH. IIpoGremsr
0€301acHOT0 UCMOIb30BaHMUS CTPOUTEIBHBIX MATEPHAJIOB B TOBCEITHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3lioB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, IIPOBEICHHE
KAaueCTBEHHBIX pPeaklui Ha XJOPUA-UOHBI M HAONIO/IEHNE NMPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxaroire (pU3NYecKue U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB), O3HAKOMJIGHHE C OOpa3laMu XJOpPHUIOB (TaJIOreHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamu cepel U €€ COCIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEepHaAIOB), HaOMIOAeHUE Tmporecca oOOyriMBaHUS  caxapa ToA  JIEHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yUYCHUE XUMHUUYECKHX CBOMCTB pa30aBlIeHHON CEpHOM
KHCIIOTHI, TIPOBEJICHHE KA4YeCTBEHHOH peakInu Ha Cyib(paT-MOH W HaONIOJIeHHEe MpH3HaKa e
NPOTEKaHHs, O3HAKOMJICHHE C (PU3NYECKUMHU CBOWCTBAMH a30Ta, Gocopa MU UX COCAUHEHHI
(BO3MOXHO MICTIOJIb30BAaHUE BHUICOMATEPHAIIOB), 00pa3IiaMu a30THBIX M (hOCHOPHBIX yIOOPECHHH,
MoJIyueHHue, coOMpaHue, paclno3HaBaHUE M H3Y4YEHHE CBOMCTB amMMHaka, IpPOBEACHUE
KAueCTBEHHBIX peaknuii Ha HOH aMMOHHS U ¢ocaT-uOH M HU3YYCHHE MPHU3HAKOB UX
IIPOTEKAHUS, B3aUMOJEHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIOTHI C MENbIO (BO3MOYKHO
WCIIOJIb30BAHNE BHJIEOMATEPUAIIOB), M3yU€HUE MOJEJel KPUCTAJUIMUECKHUX pEIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJICGHHE C TPOIECCOM aiCOpPOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTIIEM M YCTPOMCTBOM MPOTUBOTAa3a, MOTyYeHUE, COOMpaHue, paclio3HaBaHUe
U U3YYCHHE CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJICHUE KAYECTBEHHBIX peakluid Ha KapOoHAT H
CIWJIMKAT-UOHbl W HW3Y4YEHHE TMPU3HAKOB MX MPOTEKAHMS, O3HAKOMJIEHHE C MNPOAyKLHEH
CHJIMKaTHOM MPOMBIIUICHHOCTH, PEUIeHHE 3KCIIepUMEHTANIBbHBIX 33/4a4y 1o TeMe «Baxueilmue
HEMETAIIBI U X COCTUHEHUS.



MeTajiibl M MX COEAMHEHHSA

OOmiasi XapakTepUCTHKAa XHUMHUYECKUX OJIIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nosnoxkeHus B Ilepuoanueckoi cucreme xuMuyeckux d1ueMeHToB J[. . Menneneesa u cTpoeHUs
atoMoB. CTpoeHME MeTAIOB. MeTtamnuyeckas CBS3b M METAIMYECKas KpHUCTaUITMYecKast
peméTka. OJEKTPOXUMUYECKUN psl HaANpsOKeHW MeTauioB. Du3nueckne M XUMHYECKHE
cBoiicTBa MeTaiioB. OOmue crnocoObl MoMydeHus: MeTaioB. [IoHATHE O KOPPO3UH METAlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTajib, YyTr'yH, JIOPATIOMUHHNA, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ TIPOMBIILICHHOCTH.

[Ilenounbie MeTasuibl: TTOokKeHUE B [lepronnueckoi cucteMe XMMUYECKUX 3JIEMEHTOB /1.
N. Menpneneesa, CTpOCHUE UX aTOMOB, HaXOXIEHHE B mnpupoae. OPU3NUYECKUe U XUMHUYECKHE
CBOICTBa (Ha mpumepe HaTpus U Kayust). OKCUbI M TUAPOKCHUIBI HATPpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJJIOB M UX COCAUHCHHUH.

[IlenoyHO3emMeNbHBIE METAUIbl MarHuii W KajdblUi: mosiokeHue B Ilepuoanueckoit
cucremMe xumuuyeckux anemeHToB [[. M. MenneneeBa, CTpO€HHME HMX aTOMOB, HAXOXICHHUE B
npupoae. Ou3znueckue U XMMUYECKHE CBOMCTBA MAarHus U Kaublus. BakHeWlne cOequHEHUS
KaJbIHs (OKCHJI, TUAPOKCH, cOn). JKECTKOCTH BOBI U CIIOCOOBI €€ yCTpaHEHHUS.

AmoMuHMi: mionoxkeHue B llepmoamyeckoid cuctemMe Xumuyeckux ssemeHToB [ U.
MenpeneeBa, CTpOEHHUE aTOMa, HAXO0XKAEHUE B Npupoae. PU3NYeCKUe U XUMUYECKHE CBOKCTBA
anmroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuomndeckod cucteMe xumuuyeckux osnementoB . N.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B npupoae. PU3nyecKkue U XUMUYECKHE CBOMCTBA
xene3a. Okcunpl, rugpokcuasl u conu xenesa (II) m xenmeza (III), ux cocras, cBolicTBa U
MOJTyYEHHE.

Xumuueckuit yIxcnepumenm:

O3HAKOMJICHHE C O0Opa3laMd METaUIOB M CIUIaBOB, HUX (HU3WYECKUMH CBOMCTBAMHU,
M3YUY€HUE PEe3YyJbTATOB KOPPO3UU METAJIOB (BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPHUATIOB),
0c0OEHHOCTEH B3aMMOJCHCTBUS OKCUAA KANbLUs U HATPUS C BOJOW (BO3MOYKHO HMCIIOJIb30BAaHHE
BHJICOMATEPHAJIOB), HCCIICIOBAHUE CBOWCTB KECTKOMW BOJBI, MpoOIlecca TOPEHHS JKele3a B
KuCiIoposne  (BO3MOXKHO  HWCIIOJB30BAHHWE  BHJICOMATEpPHAIOB), TPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX pEaKlMil Ha MOHBI: MAarHus, KaJbliUs, aIOMUHUA, LIMHKA, xene3a (II) u xenesa
(III), memu (II), HaOnroieHNEe U OMHUCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMU HATPHS,
KaJIisl U KaibIusl (BO3MOXKHO HMCIIOJIB30BAHUE BHUICOMATEPHAIOB), HCCIIeIOBaHUE aM(pOTEPHBIX
CBOWCTB THJIPOKCHUAA AIFOMUHUS U THAPOKCU]IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10
Teme «BaxkHelme MeTamabl M UX COCTUHCHUS).

XuMus U OKpyxKaouias cpeaa

BemiectBa u maTepuanbsl B MOBCEIHEBHOM JKM3HM YeJIOBEKa. be3onacHoe MCIOIb30BaHUE
BEIIECTB M XHMHYECKHX peakiuii B ObiTy. [lepBas momomis Mpu XUMHUYECKHUX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIeH cpelbl (TIpeaesibHas JOMyCTUMast KOHIICHTPAIUs
BemecTs, naiee — [1/1K). Ponbs xumun B pemeHnn 3KOI0THYecKuX mpoosem.

Xumuueckuit yIxcnepumenm:

M3y4deHHe 00pa3lioB MaTepHaIoB (CTEKIIO, CIUIABBI METAJUIOB, IIOJTUMEPHBIE MaTEPHAIIBI).

Mescnpeomemnuie ceasu

Peanuzanus MeXnpeaMEeTHBIX CBSI3€i MPH M3YYEHUH XMUMHUU B 9 Kiacce OCylIECTBIAETCS
yepe3 HCIOJb30BaHME KaK OOIMX EeCTECTBEHHO-HAYyYHBIX TIIOHATHNW, TakK W TIOHATHH,
SIBJISIFOLLIMXCS] CHCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO 1IMKJIA.
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OOme ecTecTBEHHO-HAYYHbBIC TOHATHS: HAy4HbBIH (pakT, TUMoTe3a, 3aKOH, TEOPHS,
aHanM3,  CHHTE3,  Kiaccupukauus,  MEepUOJUYHOCTh,  HaOMIONEHHE,  SKCIEPUMEHT,
MOJICIIMPOBAaHUE, U3MEPEHUE, MOJIENb, SIBJICHNE, TAPHUKOBBINA 3(PEKT, TEXHOJIOTUS, MaTEPUAIIbI.

®dwusnka: MaTtepusi, aToM, OJJCKTPOH, TPOTOH, HEWTPOH, HWOH, HYKIHI, HW30TOIIBI,
pPaIMOAaKTUBHOCTh, MOJICKYJIa, JIIEKTPHUYECKUI 3apsi, TMPOBOIHUKH, MOIYIPOBOJIHUKH,
IM3JICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHME BeEUIecTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMYECKass peIETKa, CIUIaBbl, (PU3MUECKUE BEIMYUHBI,
eIMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3 161, COJHIIE.

buonorust: ¢porocunTes, apixanue, Ouocdepa, PKOCHCTEMa, MHUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, MUTAaTEeIbHBIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MUHEpaNbl, TOpPHBIE MOPOIBI, IMOJE3HBIC
HCKOIIaeMbIe, TOTUTUBO, BOJIHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JluuHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTpamMMbl OCHOBHOTO 0OmHIero oOpa3oBaHUs
JOCTHUTAIOTCS B X0OZIe 00Y4YEHHUsI XMMHUU B €IUHCTBE YU€OHOH M BOCIIUTATEIBHOMN JESITEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYJIbTYPHBIMH M  JTyXOBHO-
HPAaBCTBEHHBIMU II€HHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpPaBWJIaMU U HOPMAaMH TMOBEACHUS U
CIOCOOCTBYIOT MPOLIECCaM CAMOIMIO3HAHUS, CAMOPA3BUTHUS U COL[HAINU3AIIMH 00YYarOIIUXCS.

JIMuHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CHCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMH M pacUIMpEeHHE OIbITa JESITEeIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoTHYECKOr0 BOCIIMTAHMSA:

LIEHHOCTHOTO OTHOILIEHHS K OTE€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHMMAaHMs 3HAYCHHWs XUMHUYECKOW HAyKM B JKH3HHM COBPEMEHHOIo OOIIecTBa,
CIIOCOOHOCTH BIIaJIETh JOCTOBEPHON MHGOpManueil 0 MepeoBbIX JOCTHKEHHUSX U OTKPBITHSIX
MHUPOBOM M OTEUECTBEHHOW XHWMHHU, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUSAX 00 ycTpolcTBe
MUpa 1 00IIECTBa;

2) rpa:kKIaHCKOr0 BOCIIUTAHMSA:

MIPEJICTAaBICHUS] O COLMAIbHBIX HOPMax M MpaBUIaX MEKIMYHOCTHBIX OTHOILIEHUN B
KOJIJIEKTHBE, KOMMYHHUKaTHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOM,
yueOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYTMX BHJAX JESATEIbHOCTH, TOTOBHOCTH K
pa3zHooOpa3HON COBMECTHOM JAEATENIbHOCTU IPY BHIMOJIHEHUH YUeOHBIX, TO3HABATEIbHBIX 33/1ad,
BBITIOJTHEHUM XUMHUYECKHX JKCIEPUMEHTOB, CO3JaHUU Y4YEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aMMOIOMOIIM B Ipoliecce ITOH yuyeOHOU IesTeIbHOCTH, TOTOBHOCTU
OLIEHUBATh CBOE IMOBEIEHHE W TIOCTYNKH CBOMX TOBApUIIEH C TO3UIMH HPABCTBEHHBIX WU
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIJIEACTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33PEHUYECKHE  MPEACTaBICHHs] O  BEIIECTBE W  XUMHYECKOW  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKH U COCTABIIAIOLINE OCHOBY IS
MOHUMAHMUS ~ CYIIHOCTH HAyYHOW KapTUHBI MHpa, MPEACTABICHUS OO0  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOIbI, B3aUMOCBS3SAX YellOBEKa C IMPUPOJHON cpenoil, o ponu
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEI;

MO3HABATEIbHBIE MOTHBBI, HAMPABICHHBIE HA IMOJTY4YEHHE HOBBIX 3HAHWUN IO XUMUH,
HEOOXOAUMBIE IS OOBSCHEHHs] HAOJIOJJaeMbIX IPOLECCOB U SBICHHUM, IO3HABATEIbHOM,
MH(OPMALIMOHHON U YHUTATENbCKON KYJbTYPBI, B TOM YHCIJIE HABBIKOB CAMOCTOSATEIBHOU pabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JUTEpaTypOH, NOCTYMHBIMH TEXHHYECKHUMH CpPEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHUH;

MHTEepeC K OOyYeHHIO M MO3HAHHWIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camMo00pa30BaHuI0, IPOEKTHOM M MCCIEA0BATENbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIIEM;

4) popmupoBaHus KyJbTYPHI 310POBbA:

OCO3HaHME IICHHOCTU JKW3HM, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 3[0POBBIO,
YCTAaHOBKM Ha 370pOBBIA 00pa3 »KHU3HU, OCO3HAHUE TMOCJIEICTBUN U HENpPUATHE BPETHBIX
MPUBBIYCK (YIOTPEOJCHUS alKOTOJIsI, HAPKOTHUKOB, KYpEHHUs), HEOOXOIUMOCTH COOIIIOICHHS
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nmpaBujl 0€30MACHOCTH TMPU OOpaIIeHHH C XUMHUYECKHMMH BEIIECTBAMH B OBITY W peaabHOM
KU3HU;

5) Tpy10BOr0 BOCIIUTAHMSA:

MHTEpPEC K MPaKTHYECKOMY M3y4YEeHHIO ITpodeccuil u TpyJa pa3iuyHOro poja, yBaXKEHUE K
Tpydy M pe3yiabTaTaM TpPYAOBOH JEsATENbHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHHS
MpPEeIMETHBIX 3HAHWM TI0 XWUMHUHU, OCO3HAHHBIM BHIOOp WHAMBHIYATLHON TpPaeKTOPHH
MPOJOJKCHHST O0pa30BaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB W CIHOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCIEmHON MPOPECCHOHAIBHONW NESITEIBHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IaliTUPOBATHCA B MpodeccnoHalbHOI cpee;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS

AKOJIOTHYECKHU IEIeCO00pa3HOE OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBaHUS, MOHMMaHUE IIEHHOCTU 3JI0pPOBOr0 M 0Oe30MmacHoro odpasza >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U TICUXHYECKOMY 3/I0POBBIO,
OCO3HaHUE LIEHHOCTH COOJIFOICHUS TPaBUI 0€30MACHOTO MOBEACHHS P padoTe ¢ BEIICCTBAMH,
a TaKKe B CUTYAIHSIX, YTPOKAIOIIUX 37JOPOBBIO U KU3HH JIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIy4aeMble MPH H3yYEHUU XUMUH, JJS PEIICHUS
3a71a4, CBA3aHHBIX C OKPY’KAIOUIEH NPUPOTHON CPEIOH, JJIsl MOBBIIICHUS! YPOBHS YKOJIOTHYECKON
KyJbTYPBI, OCO3HAHUS TJII00AIILHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM U MyTel WX pelieHUs
MOCPEJICTBOM METOJIOB XMMHH, SKOJOTHYECKOTO MBIIIJICHHS, YMEHHUSI PYKOBOACTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHHUKATUBHOW U COIMAIIBHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MerampeIMETHBIX pPE3yJIbTaTOB BBIACISIOT 3HAYUMBIC A (HOPMHPOBAHHS
MHUPOBO33pEHHUs OOIICHAYYHBIC TIOHATUS (3aKOH, TEOpHUs, NMPUHIIUII, TUIIOTe3a, (DaKT, cucrema,
MPOLIECC, IKCIEPUMEHT U APYTOE.), KOTOPbIE UCIIONb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 3TUX NMPEAMETOB (JOPMUPOBATH MPEACTABICHUE O
[[EJIOCTHOM HAy4yHOW KapTUHE MHpa, W YHUBEpCaJIbHbIC yueOHBIC JeicTBUS (MTO3HABATEIbHEIC,
KOMMYHHUKATUBHBIC, PETYJSITUBHBIC), KOTOpPbIe OOecrneunBaloT (OpMHUpPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TJIAHUPOBAHUIO M OCYILIECTBICHHUIO YUEOHOH 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIE 1eCTBUS

ba3oBble Jiornyeckue 1ecTBUA:

YMEHHSI HUCIONB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHUM 3HAHHM:
pacKpblBaTh CMBICI XUMHYECKUX TOHATUH (BBIIEIATH WX XapaKTepHble IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C APYTUMHU MOHSATHSAMH), UCIOJIBb30BATh MOHATHUS 11 OOBSCHEHUS
OTIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPHH Ui KIacCHU(PUKALUU
XUMHYECKHUX BEIIECTB M XMMHUYECKUX PEaKIUi, YCTAaHABINBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U
MeX1y 00BEKTaMU U3YYEHHUsI, CTPOUTH JIOTHUECKUE PACCyKACHUs (MHIYyKTUBHBIC, IeTyKTUBHBIE,
10 aHAJIOTUH), IEJIaTh BBIBOJBI U 3aKIIIOUEHUS;

yMEHHE MPUMEHSTh B MpoIecce MO3HAHUS MOHATUS (MPEAMETHBIE U METanpeaMETHbBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XUMHUH, MPeoOpa3oOBBIBAThH IIHPOKO
MpUMEHsIeMble B XUMHH MOJIEJIbHBIE MPEJCTABICHUS — XUMUYECKUN 3HAK (CHMBOJ JIEMEHTA),
xuMmuueckas ¢GopMylia M ypaBHEHHE XUMHYECKOW peakuuu — TpU pelIieHuu ydeOHo-
MO3HABATENBHBIX  3a7au, C Y4YETOM OTUX MOJCIBHBIX MPEACTABICHUN BBISBIATH H
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEaKIHH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbIEC CBS3H U
MIPOTUBOPEYUS B U3y4aeMbIX IpoIeccax U sIBICHUSIX.

ba3zoBble ucciienoBare/ibCKie 1eMCTBUA:
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YMEHHE HCIOJIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KAa4€CTBE MHCTPYMEHTA MO3HAHMS, a
TaKKe B KayecTBE OCHOBBI JJIs1 (OPMHUPOBAHMS THUIOTE3bl IO MPOBEPKE MPaBHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

MpUOOpETEeHNE OMbITa MO IUJIAHUPOBAHUIO, OPraHU3ALMU U TMPOBEICHUI0 YYCHHUYECKUX
HKCIIEPUMEHTOB, yMEHHE HaOII0aTh 32 X0JIOM IPOLECCa, CAMOCTOATEIBLHO MPOTHO3UPOBATH €T0
pe3ynbTar, (HopMyIHpoBaTh OOOOLICHHS M BBIBOABI 0 pPE3yJibTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIeIOBaHMS, COCTABIIATH OTUET O MPOJICIIAHHOM padoTe.

Pab6ora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATh HHPOPMAIUIO PA3IMYHBIX BUIOB
1 (OpM MIPEICTABICHHUSI, TOYyIaeMYIO U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa
XMMHUYECKOTO COAEp)KaHHUs, CIPaBOYHbIE IM0coOMsA, pecypchl VHTepHeTa), KpPUTHYECKH
OLICHUBAThH MIPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OpMaIIHIO;

yMEHHE IPUMEHSTh Pa3InYHbIe METO/IbI M 3aMPOCHI MPHU MOKUCKE U 0TOOpe UHPOpMAIHN U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJIsl BBIMIOJTHEHHS YI€OHBIX U TIO3HABATEIHHBIX 33124
OIpeNeNIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JACTH HCHOJIb30BAHUS WH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TE€XHOJOTUH, OBJIa/ICHHE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BaHUS PAa3INUHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOATEIbHO BBIOMpATh ONTUMaIbHYIO (OpMYy TMpPEICTaBICHUS
uH(OpMAIMA ¥ WIUTFOCTPUPOBATH pelIacMble 3a7add HECIOKHBIMH CXEMaMH, drarpaMMaMH,
Apyrumu popmamMu rpauky U ©X KOMOMHAIUAMU;

yMEHHE HUCIOJb30BaTh W aHATU3UPOBATh B Ipolecce y4eOHOW M HUCCIIeN0BaTENbCKON
JeSTeIbHOCTH UH(POPMAIIUIO O BIMSHUU MPOMBIIIIIEHHOCTH, CEILCKOTO X03sIiiCTBa U TpaHCHIOpTa
Ha COCTOSIHUE OKPYKAIOLIEH IPUPOIHON CPEIbI.

KoMMmyHuKaTHBHBIE yHUBEpPcaIbHbIe yueOHbIe T1eiiCTBHA:

YMEHHUs 3a/JaBaTh BONPOCHl (B Xojae aAuasora U (WIM) AUCKYCCHH) TIO CYIIECTBY
oOcyxxgaeMoi TeMbl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIOJIHEHUS
MPEJIOKEHHOM 3a/1a4H;

YMEHHSI IPEJICTABIIATH MOMyUYEHHBIC PE3YJIbTAThI TIO3HABATEIHHON JAESITEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JeNlaTh MPE3CHTALUI0 pe3ylbTaTOB BBHIMOJIHEHHUS XUMHYECKOIO
JKCTIEpUMEHTa (JJTa0OpaTOPHOTO OMBITa, JTAOOPATOPHOM pPabOTHI MO HCCICAOBAHUIO CBOWCTB
BEIIECTB, Y4EOHOT'O IPOCKTA);

YMEHHUSI Y4eOHOTro COTPYJHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
UCCIIEIOBATENbCKON NEATEIbHOCTH IPU PEIICHUH BO3HHUKAIOUIMX MPOOJieM Ha OCHOBE y4éTa
OOIIMX HMHTEPECOB M COIVIACOBAHMS TMO3UIUN (0OCYXKIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIC
LITYPMBD», KOOPJAUHALIMSI COBMECTHBIX JEHCTBHI, ONpPEEIEHNE KPUTEPUEB 110 OLIEHKE KayecTBa
BBITTOJIHEHHON pabOTHI U IPyTHE).

PeryasiTuBHble YHUBepPCcaJbHbIEe Y4eOHbIe 1eCTBUSA:

YMEHHE CAMOCTOSITENILHO OIMpPENeNsATh LEeNU NeSTeNbHOCTH, MIaHUPOBATh, OCYIIECTBIIATH,
KOHTPOJUPOBaTh M NpPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JESATEIBHOCTb, BBIOMPAThH
Haubosee HPQPEeKTHBHBIE CIOCOOBI pemeHHs Y4eOHBIX M IO3HABaTENbHBIX 3374,
CaMOCTOSITENIFHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEAJIOKEHHBIA alrOpuT™M AEUCTBUN Mpu
BBINIOJTHEHUM 3a/laHuil ¢ Y4ETOM TMOJY4YEHHUS HOBBIX 3HAHUN 00 HU3ydyaeMbIX OOBEKTaX —
BELIECTBAX U PEAKIUAX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOI'O pPe3yJibTaTa 3asBJICHHON LIEJH,
YMEHHE HCI0JIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMbIe B YCIOBUH 3a/IaHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOCHHIO 0O0S3aTENBHOTO COJIEp)KaHUS,
YCTQHOBJICHHOTO JaHHOM (exepanbHOH pabouell MporpaMMoM, BBIIEIAIOT: OCBOCHHBIC
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oOydJaronuMucs HaydHbIe 3HAHUS, YMEHHS M CIOCOOBI JEHCTBHM, crienuduueckue s

HpeHMCTHOﬁ O6HaCTI/I ((XI/IMI/ISI», BUAblI JCATCIBHOCTU IO IMMOJYYCHHIO HOBOI'O 3HAHUA, €TO
MHTEPIpPETaINU, TPEOOPa30BAHHUIO U TPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX 1 HOBBIX CUTYAIHIX.

K xoHmy oOydeHusi B 8 Ki1acce mpeaMeTHBIC pe3ysIbTaThl Ha 0a30BOM yYpPOBHE JOJDKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOITUXCSI YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHMUYECKUX MOHSATUN: aTOM, MOJIEKYJIa, XUMHUYECKUN
JJIEMEHT, IMPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAsA H
HEOJIHOPOJAHAsI), BaJCHTHOCTb, OTHOCHUTEJIbHAas aTOMHas M MOJEKYJsIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIApHAs Macca, MaccoBas JOJs1 XHMHYECKOTO
JJIEeMEHTa B COEJUHEHUH, MOJSPHBI OOBEM, OKCHJA, KHCIOTa, OCHOBaHHE, COJb,
AJIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUUECKas PeaKIus, KIacCH(PHKaIIHS
peakuuii: peakliui COEANHEHNS, PEaKLIUN Pa3JIOKEHUs, pEaKL[MU 3aMEILEHUs, PEaKLuu
0o0MEHa, 2K30- U PHJIOTEPMHUYECKUE PEAKIINH, TETUIOBOK 3P EKT peakiuu, sIpo aToma,
ANIEKTPOHHBIA CIIOM aTtoMma, aroMHas opOuTajgb, paAuyC aToMa, XHMHUYECKas CBS3b,
MOJISIpHAsl M HEMNOJIApHAsi KOBAJICHTHAsl CBSI3b, MOHHAs CBs3b, MOH, KaTHOH, aHMOH,
pacTBOp, MaccoBast JOJIs BellecTBa (MPOLIEHTHAsI KOHIICHTPAIIUs1) B paCTBOPE;
WJUTFOCTPUPOBATH B3aWMOCBA3b OCHOBHBIX XUMHYECKHX MNOHATUH U NPUMEHSTH ITH
MOHSATHUSA MPU OMKMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY Ui COCTaBlieHUS (GOpMyNl BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTpeAeNATh BAJIEHTHOCTb aTOMOB JJEMEHTOB B OWHAPHBIX COEIUWHEHHSX, CTEIEHb
OKHCJICHHS DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPUHAUICKHOCTh BEIIECTB K
onpeAenéHHOMY KJlaccy COeOUHEHHl 1o dopmyiaM, BHA XUMHYECKOH CBS3U
(xoBaJIeHTHas! 1 HIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpsiBaTh cmbica llepuoanueckoro 3akona J[. M. MenneneeBa: 1EMOHCTPUPOBATH
[IOHMMAaHHUE TNEPUOJUYECKON 3aBUCUMOCTU CBOMCTB XHMHUYECKUX 3JEMEHTOB OT HX
nosioxkeHuss B llepuomnueckoil cucreMe, 3aKOHOB COXpPaHEHMsI MacChl BELIECTB,
ITOCTOSIHCTBA COCTAaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHsI, 3aKOHAa ABOraapo;

ONMHCHIBATH M XapakTepus3oBaTh TabinuHyo ¢opmy Ileproguueckoir cuctembl
XUMHYECKHUX JJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas moArpynmna (A-rpynma)» u
«mobounas mnoarpynna (b-rpymma)», Mamgeie W OOJBIIKE TEPUOABI, COOTHOCHUTH
o003HaueHHs, KOTOphle UMetoTcs B Tabmuie «llepuoanyeckas cucreMa XMMHUYECKUX
anemeHToB [[. 1. MenneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUsS aTOMOB
XUMHYECKUX DJIEMEHTOB (CocTaB M 3apsia sapa, OOIIee YHCIO 3JIEKTPOHOB H
pacnpe/esieHre UX Mo 3JIEKTPOHHBIM CIIOAM);

KJIaccu(UIUpPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMUECKUE BEIIECTBA, XMMUYECKHE
peakuuu (10 YUCIy W COCTaBY YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBAa BELIECTB Pa3IMYHBIX
KJIaCCOB, TMOATBEPKIas  ONUCAHHE TMPUMEpPaMU  MOJEKYJSIPHBIX  ypaBHEHHUI
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT UX KAauye€CTBEHHOI'O COCTABa,
BO3MOKHOCTH IIPOTEKaHUS XMMUYECKUX IIPEBPALLECHUN B Pa3JIMYHBIX YCIOBHSIX;
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BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJII0 XUMUYECKOTO JIEMEHTa TI0 (hOpMyJie COCTUHEHUSI, MACCOBYIO JIOIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKInu;

MIPUMEHATh OCHOBHBIEC OINEpAaIlMU MBICIUTEIIbHON JEATEIbHOCTH — aHalIW3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3alMI0, KIACCU(UKALINIO, BBISBICHHE MPUYHHHO-
-CJIEICTBEHHBIX CBSI3€M — I M3YYEHHUsI CBOKCTB BEIIECTB M XUMUUYECKUX PEAKIUU,
€CTECTBEHHO-HAYYHbIE  METOJbI MO3HAaHUSI  —  HaONIoJIeHue, HU3MEpEHHUE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBI U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJb30BAaHUS XWMHUYECKOW TIOCYAOH © J1abOpaTOPHBIM
o00OpyIOBaHHWEM, a TAaKXe TpPaBHJIaM OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMH IO BBIITOJIHEHUIO Ja00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJIYYCHUIO
U COOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOAOPOAA W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € OMpeAEIEHHON MAacCOBOM JT0JIEH PAaCTBOPEHHOIO BEIIECTBA, MIJIAHUPOBATh
Y TPOBOJNTh XMMHUYECKHE HKCIIEPUMEHTHI 10 PACHO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCIIOT C IOMOIIBIO MHAUKATOPOB (JTakMyc, eHoN(TaTeHH, METHIOPAHK U IPYTHUE).

K xoHiy oOydeHust B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTD Y O0YJAIOITUXCSI YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHX MOHSATUH: XMUMHYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, BAJIECHTHOCT,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCICHMS, XUMUYECKas peaklus, XUMHYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJIb, MOJISIPHBIM 00BEM, PacTBOP, NEKTPOJIMTHI,
HEAJICKTPOJIUTHI, 3JEKTPOJUTUYECKAsT IUCCOLMALUS, PEaKIMH HMOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHe, oOpaTHUMble U HEoOpaTHMbIe pPEeaKIuH,
OKHCJIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEaKIUU,  OKHCIHUTENIb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTaHOBJCHHE, AIJIOTPONUsS, aM(pOTEpHOCTh, XHUMHYECKas CBS3b
(koBaJIeHTHAsl, MOHHAs, METaJUIMYECKas), KpUCTalNIMdecKass pemerka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XHWMHMUYECKOW pEAaKUWUH, NPENeSbHO JOMyCTHMas
koHneHntpauus [1/IK BemecTna;

WJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKMX IOHSITHUM U IPUMEHATH ITH
MIOHSATHS IIPU ONHMCAHUU BEIIECTB U UX MPEBPALLEHUI;

UCIOJIb30BATh XUMHYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (OpPMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpEACNATh BaJCHTHOCTh M CTENEHb OKUCJICHMS XUMHUYECKHMX JJIEMEHTOB B
COEMHEHUAX PA3JIMYHOIO COCTaBa, IMPUHAMIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHUH 1Mo (opmynaM, BHI XMMHUYECKOW CBsA3M (KOBaJICHTHAs, MOHHas,
METaJJIN4YecKasi) B HEOPraHUYECKUX COCAMHEHMSIX, 3apsj HOHA IO XHUMHUYECKOU
dbopMyIie, XxapakTep cpelbl B BOAHBIX PAacCTBOpaX HEOPraHUUECKUX COCAMHEHUM, THII
KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOI'O BELIECTBA;

packpsiBaTh cmbica llepuoguueckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro MOHUMAaHUE: ONMUCHIBATH U XapakTepu3oBaTh TadbmuuHyto ¢opmy [leproanueckoit
CUCTEMbl XMMMUYECKHUX DJIEMEHTOB: pa3iMyaTh IOHATHSA «rjaBHas noxarpynna (A-
rpymmna)» u «mnobounas moarpymnma (b-rpymma)», Mameie W OOJbIINME TEPUOIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOphlE MMEIOTCS B MEpPUOJUYECKOW Tabiuie, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsia sizpa, oolee YruciIo MEKTPOHOB U paclpesieIeHue UX 10 IEKTPOHHBIM CII0SIM),
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OOBSICHATH OOILME 3aKOHOMEPHOCTM B M3MEHEHUM CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJenax MaJbIX MEPUOJOB U TJIABHBIX MOArPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIMPOBATh XUMHUECKUE DJIEMEHThI, HEOPraHMUECKUE BEIECTBA, XMMHUUYECKHE
peaknuu (1Mo YMCIy M COCTaBYy Y4YacCTBYIOLIMX B PEAKIMU BELIECTB, IO TEIUIOBOMY
3pdeKTy, N0 H3MEHEHHIO CTENEHEH OKHUCIEHHS XUMHUYECKUX JJIEMEHTOB, IIO
00paTUMOCTH, M0 YYACTHIO KaTalIU3aTopa);

XapakTepu3oBaTh (ONMUCHIBATh) OOLIMEe M CHelH(PHUUECKHEe XUMHUYECKHE CBOMCTBa
IIPOCTBIX U CJIOKHBIX BELIECTB, MOATBEPKAAsl ONMCAHUE IIPUMEPAMH MOJIEKYJISIPHBIX U
VMOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKILINM;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUECKON TUCCOLMAIMU KUCIIOT, EI0UYEH U COJIEH,
MIOJIHBIC M COKpAIIEHHBIE YPaBHEHUSI PEaKLUUii HOHHOTO OOMEHa, YpaBHEHUS peakiui,
MOATBEPXKAAIOIUX  CYIIECTBOBAHME TI'€HETHYECKOM CBA3M MEXKAY BEIIECTBAMH
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYILIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCa dTHX PEaKLnii;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX CTPOEHHS, BO3MOYKHOCTH
IIPOTEKAHUS XMMUUECKUX IPEBPAIIECHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacchl BEIIECTB, MACCOBYIO
JI0JTI0 XMMUYECKOTO AJIEMEHTa 10 (hopMyJie COeTUHEHHUsI, MACCOBYIO JOJIIO BEIIECTBA B
pacTBope, IPOBOJUTH PaCUETHI 10 YPABHEHUIO XMMUUECKON pPEaKILINy;

coOyogaTh IpaBWia I0JIb30BAaHMS XMMHMUYECKOW TOCYIOM U J1JaOOpaTOpHBIM
0o0OpyJOBaHHEM, a TaKKe IpaBHUia OOpalleHUs C BELIECTBAMH B COOTBETCTBHU C
MHCTPYKIMSMHU 10 BBITOJHEHUIO Ja00pAaTOPHBIX XUMUYECKUX ONBITOB IO MOIYYECHHUIO
1 cOOMpPaHMIO Ta3000pa3HbIX BEIIECTB (AMMHAKa W YTIEKUCIIOTO Ta3a);

IIPOBOAUTH PEAKIMH, OATBEPKIAIONINE KAaUECTBEHHBIM COCTaB PA3JIMYHbBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHUI-, OpoMHI-, MOAUI-, KapOoHat-, docdart-,
CUJIUKAT-, Cynb(aT-, TUIPOKCHA-UOHBI, KAaTHOHBI AMMOHHS W HWOHBI HM3YUYCHHBIX
METaJIJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEUICCTB;
IIPUMEHATh OCHOBHBIE OINEPALUU MBICIUTENBHON ACATEIBHOCTH — AHAJIN3 M CUHTES,
CpaBHEHHE, OOOOIIEHHE, CHCTEMATU3alMIO, BBIABICHUE HPUYMHHO-CIEICTBEHHBIX
CBS3€M — JUI1 M3Y4YEHMs] CBOWCTB BEIECTB M XMMHMYECKHX DPEAKIUM, €CTECTBEHHO-
Hay4yHbIE METOJbl TO3HAHUS — HAONMIOJCHHE, W3MEpPEHHE, MOJEIUPOBAHUE,
HKCHEPUMEHT (peabHbIM U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacos
Ne HauMeHoBaHMe pa3ie/ioB U DJIeKTpPOHHbIe (LM (pPOBbIE)
KonTposbHbIe IIpakTnyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pa3nea 1. IleppoHavyaabHble XUMUYECKHE MOHATHS
XuMmust — BaxHas 00J1IacTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [IOK
' MPAKTUYECKOH eI TeIbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
BemectBa 1 xumuueckue but6mmoreka [IOK
1.2 15 2
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pasznea 2. llepuoaguueckuii 3axon u [lepuoguveckas cucrema xumuueckux 3j1emMeHToB /[[. U. MenpaeneeBa. CTpoeHue aToMoB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

but6mmoreka [IOK
2.1 .. 7
XHMHUCCKHX DIICMEHTOR /] https://m.edsoo.ru/7f41837¢
Mengene-eBa. CtpoeHue
aToMma
X )
59 OHM:qu:aH COBﬂ% 2 | bubnunorexa LIOK
' KHCTHTCIRH https://m.edsoo.ru/7{41837¢
BOCCTAHOBHUTEJIbHBIC PEAKIIHH
bubnunorexa LIOK
Hroro no pazneny 15

https://m.edsoo.ru/7f41837¢

Paznen 3. BaxkHeiinmue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
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11 Boznyx. Kucnopoa. [Tonsitue 6 but6mmoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837¢
19 Bopopoa.lTonsitue o kucinorax g but6mmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837¢
33 Bona. PactBopsl. [Tonsitue 06 5 | bubnunorexa LIOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢
14 OCHOBHBIE KJIaCChI 1 | but6mmoreka [JOK
HEOPraHMYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c¢
Hroro no pazneny 30
PesepBHOE BpeMms 3 bubmmorexa OK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68 5

I[TPOIT'PAMME
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9 KJIACC

KoanuectBo yacoB JIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB U TeM uudpoBbIie
Ne i/m P Kontpoabsnbie  IIpakTnueckue (mupp )
NMporpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
Pa3jen 1. BemecTBo 1 XMMU4YeCKHe PeaKINU
[ToBTOpEHME U yTiTyOJIeHHE 3HAHUH bubmuorexa [JOK
1.1 5 1
OCHOBHBIX Pa3/eNioB Kypca 8 Kiacca https://m.edsoo.ru/7t41a636
12 OCHOBHbIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS] JUCCOIUALIHS. g | | bu6mmoreka [IOK
’ XUMHUECKUE PEaKIH B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTa/JIBI M X COEIHHEHUS
21 OO01mas xapaKTepuCcTUKa XUMUIECKIX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpymnmsl. ['agorens https://m.edsoo.ru/7f41a636
. JIEMEHTOB -TPYIIIIBL. u
124 P https://m.edsoo.ru/7f41a636
COCTUHEHUS
23| snememon VAapymms. Ason fogopuix | 7 | bromorellOK
) Py EEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
24 | sucsemmon Vi epyumme Vomspons ; 1 ,  Budmorea LOK
) . py ' post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeAMHEHUS
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Uroro no pazaeny

25

Pa3gen 3. MeTa/JIbI M X COCIUHEHUS

. bu6mmoreka [IOK
3.1 Obmpe cRoticTBa METANIOR 4 https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
2 B I 1
3 a’kKHelIe MeTalIbl ¥ UX COeIUHCHUS 6 https://m.edsoo.ru/7f412636
Hroro no pazaeny 20
Pa3nen 4. Xumus u okpy:xaoumas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KH3HH YeJIOBEKa 3 bubmorexa HOK
) B p https://m.edsoo.ru/7{41a636
Uroro no pazaeny 3
Pe3epBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

8 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOT0 00111er0 00pa30BaHu s

1

Ilo Teme: «HepBOHa‘IaJ'IBHBIC XUMHUYCCKUEC ITOHATHA

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX IIOHSATHIH: aTOM,
MOJIEKYJ1a, XUMHUYECKHI JIIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, CMeCh (OIHOPOJIHAs W HEOJAHOPOJHAs), BaJIEHTHOCTD,
OTHOCUTCJIbHAA AaTOMHaAsA WU MOHCKy.HSIpHaSI Macca, KOJIHMYECTBO
BEIECTBA, MOJIb, MOJIAPHAs Macca, MaccoBas OIS XHMHYECKOTO
JJIEMEHTa B COCJAMHECHUU, MOJISIPHBI OO0BEM, XUMHUYECKas Peakius,
KIacCU(pUKAMS  PEaKIUil:  peakuud  COCHUHCHHS,  PCAKI[UU
pa3NoXKeHUsl, PpEeaKklUHh 3aMEIICHHs, pEakIuu OoO0MeHa, JK30- U
SHJOTEPMHUUYCCKHE PEaKIuu, TEIUIoBOH 3G (dEKT peakiuu, pacTBop,

MaccoBast J10JIsl BellecTBa (MPOLEHTHAs KOHIIEHTPALIKsI) B paCTBOPE

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMIPUMCHATH OTU IMMOHATUA IMIPH OIIMCAHNU BEIIECCTB U UX npeBpameHHﬁ

1.3

UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY MJISi COCTaBJICHUs (hopMyi

BEIIECTB U YPAaBHEHUN XUMHUYECKUX PEAKIUH

1.4

PpaCKprIBaThb CMBICJI 3aKOHOB COXpaHCHUA MaccChbl BCIIICCTB,
MMOCTOAHCTBA COCTaBda, ATOMHO-MOJICKYJIAPHOTO Y4YCHHA, 3aKOHa

ABorazipo

1.5

OIpPCaAcCIITh BaJICHTHOCTD aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCANHCHUAX

1.6

KJIaccu(UIUpPOBaTh XUMHMYECKHE peakiuu (10 YHUCIy U COCTaBy

YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETIOBOMY (P (HEKTyY)

1.7

BBIUHCIIATH OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O M MOJIIPHYIO MaccChl

BCIICCTB

1.8

BBIYHCIISTH MAacCOBYIO JOJI0 XUMHYECKOTO 3JeMeHTa 1o (opmyme

COEIUHEHMUS,

1.9

BBIYUCIIATH MAaCCOBYHO NOJIFO BCIIECCTBA B paCTBOPC
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1.10

MPUMEHSITh €CTECTBEHHOHAYYHBIE METOJIbI TIO3HAHUS — HAOJIO/ICHHE,
U3MEpEHUe,  MOJCIHUPOBAHME,  OKCIEPUMEHT  (peasibHblii U

MBICJICHHBIN )

ITo Teme: «Baxunenmue npeacTaBUTENIM HEOPIraHUYECKUX BEILIECTB)

2.1

PacCKpbIBaTb CMBICJI OCHOBHBIX XHWMHYCCKHX MOHSTHH: OKCHI,

KHCJIOTa, OCHOBAaHHE, COJIb

2.2

OTpeAeNATh MPUHAAJIC)KHOCTh BEIIECTB K OMNPEACNIEHHOMY Kilaccy

coeMHeHui 1o Gpopmynam

23

KJIaCCI/I(l)I/ILII/IpOBaTb HCOPraHN4YCCKUC BCIICCTBA

24

XapakTepu30BaTh (OMUCHIBATH) OOIMHME XMMHYECKHE CBOWCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCP)KAAA OIMHMCAHUC IMPUMEpaMU

MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOMIMX XUMHUYECKUX peaKLnui

2.5

IIPOTrHO3UPOBATH CBOMCTBa B€OIECTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTU IIPOTCKAHUA XHUMUYCCKUX

MPEeBPALICHUI B pa3IUYHBIX YCIOBUAX

2.6

cleoBaTh MpaBWJIaM TIOJB30BAaHUS XHMMHUYECKOM TOCYIOH U
nabopaTopHBEIM 00OpYyJOBaHHEM, a TAaKXKe MpaBUiaM OOpaIIEHUS C
BELIECTBAMH B COOTBETCTBUU C HWHCTPYKLUHUSIMU IO BBIIOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OINBITOB MO IMOJyYEHUIO U COOMPaHMIO
ra3o00pa3HbIX BeHIEeCTB (BOAOpOAA M KHUCIOPOa), MPUTOTOBIICHHUIO
pacTBOpPOB C  OIPEACIIEHHOM MacCOBOM JOJIEH PacTBOPEHHOIO
BEIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMHYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO pPAcTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO

WHIIUKATOPOB (JIakmyc, (peHomndTanenH, METUIOPaHK U IPYTHE)

2.7

MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiiuu

I[To Teme: «llepuomnueckuii 3akoH u Ilepronuueckas cucrema
xumudeckux snemeHtoB JI. M. MenpaeneeBa. CTpoeHHEe aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTENLHBIC pcakumn»

3.1

PaCKpbIBaATh CMBICII OCHOBHBIX XHMHYCCKHUX MOHATHH: AApO aroma,
AJICKTPOHHBIA CJIOH aroma, aToOMHas OpOWTalb, paauyC aroma,
XUMHYCCKad CBA3b, IMNOJIKIpHAd W HCIOJIKIpPHAA KOBAJCHTHAA CBA3b,
ANEKTPOOTPULIATEILHOCTh, HOHHAs CBSA3b, HMOH, KaTHOH, AaHHOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(l)I/ILII/IpOBaTb XUMHNYCCKHUE 3JICMCHTBI
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3.3

OINMMCBHIBATh M XapakTepu3oBaTh TabnuuHyio ¢opmy Ilepuonndeckoit
CHCTEMbl XHMHYECKHX 3JEMEHTOB: pa3lindyaTh IOHATHS «TJIaBHAS
noarpynmna (Arpynma)» u «mobounas mnoarpynma (brpymma)y,

«MaJipIe» U «OOJIbIIHE) NEPpUOAbI

3.4

packpsiBaTh cMbich [lepuogmueckoro 3akona J[.MI. Menneneena:
ACMOHCTPHUPOBATH NOHUMAHUC Hepnommecxoﬁ 3aBHCHUMOCTH CBOMCTB
XUMHYECKUX DJJEMEHTOB OT HX mnonoxeHus B llepuoanueckoit

CUCTEMC

3.5

COOTHOCUTh  O0O3HAYeHHUs, KOTOpble UMEIOTCA B  Tabmuie
«ITepnoanueckas cucTeEMA XUMHYECKUX 3JIEMEHTOB J.HA.
MenzeneeBay € YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJJEMEHTOB (COCTaB W 3apsa  sapa, oO0IIee dHcIo

3JIEKTPOHOB U PACIPEACIICHUE UX IO SJIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATH CTCIICHb OKHCJICHUA 3JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OTIPEACNATh BUJ XHUMHUYECKOH CBsi3W (KOBAaJICHTHAs W HOHHAs) B

HCOPraHNMYCCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarta

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHu s

1

IIo Teme: «Bemecmo U XUMHUYCCKaAs pCaKIus»

1.1

pacKphIBaTh CMBICT OCHOBHBIX XHUMHYECKUX TIOHSTHIA: pacTBOp,
OJICKTPOJIUTBI, HEIJICKTPOJUTHI, ISJCKTPOJIUTHUYCCKAA AUCCOLIMAlNA,
peaKkiuu MOHHOTO OOMEHa, KaTalnu3aTop, XUMHUYECKOE PaBHOBECHE,
obOpaTumblie 5 HeoOpaTUMbIe peakuuy,
OKHCITUTEITbHOBOCCTAHOBHUTEIIBHEIC peaxIum, OKHCITUTEIIb,
BOCCTaHOBHUTCIIb, OKHCJICHUC )41 BOCCTAHOBJICHHUC, AJUIOTpOIIHA,
aMm(OTEepHOCTh,  XUMHUYECKass CBA3b  (KOBaJCHTHas, HMOHHAs,
MeTaJJT4ecKas), KPUCTAIIMYECKas pemérka, CIJIaBbl, CKOPOCTh

XUMHYECKON peakiuu

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX NOHATUN U

MNPUMCHATH 5TU MMOHATUA TPHU OIIMCAHHUU BCIICCTB U UX HpeBpaH_IGHI/Iﬁ
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1.3

COCTaBJISITb YpPaBHCHUA BHGKTPOHI/ITI/I‘IGCKOI\/II Jucconmymanu KHCIIOT,
IIEJI0OYEe M COJIeH, TMOJHBIE M COKpAlIEHHbIC YPABHEHUS peakiui

HOHHOr0 o0OMeHa

1.4

PaCKpbBIBATh CYHIHOCTH OKHCJIUTCIBHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ

MOCPEICTBOM COCTABJICHUS SJICKTPOHHOTO OaylaHca dTUX peakIuit

1.5

MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiuu

IIo temam: «Hemeramnnl M uUX coeauHeHUs» W «MeTayuibl U UX

COCOANHCHU A

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CTICU(PUIECKUE XUMUIECKUE
CBOMCTBA IPOCTBIX M CJIOXKHBIX BEUIECTB, IOATBEP)KIAs ONUCAHUE
[IpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHYECKUX PEaAKIU

2.2

COCTaBJISITh YpPaBHCHHSA peaKHHﬁ, MOATBCPIKAAOIMUX CYHICCTBOBAHUC

TCHETHYCCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB
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IIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTpOCHUA,
BO3MOXHOCTH MNPOTCKAHHUA XUMHNYCCKUX HpeBpaH_IeHI/Iﬁ B PA3JIMUHBIX

YCIIOBUSAX
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ClleZIoBaTh NpaBWJaM IIOJIB30BaHUS XMMHUYECKOH TMOCYyA0i U
nabopaTopHBEIM 00OpyAOBaHMEM, a TAaKXKe MpaBUiaM OOpaIIEHUs C
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIHSMH II0 BBITIOJTHEHUIO
1ab0pPaTOPHBIX XMUMHYECKHUX OIBITOB MO TOIYYEHUIO M COOMPAHUIO

ra3000pa3HbIX BEHIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa)

2.5

MPOBOJIUTh PEAKIMH, MOATBEPXKIAIONINEe KAYeCTBEHHBIH COCTaB
Pa3jIMUHbBIX BCHICCTB: pPaCIIO3HABATh OIIBITHBIM HyTéM XJopuna-,
Opomun, womua, kapOonat, Qocdar, cummkar, cynubdar,
TUAPOKCUANOHBI, KaTUOHBI aMMOHHA, HOHBI H3YYCHHBIX MCTAJUIOB,

MPHUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUUECKUX BEIIECTB

ITo Teme: «XuMUs U OKpYIKaOLLIAs cpeaar

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XuMmuueckux mnouaruit: ITIJIK

BCIICCTBA, KOPPO3Hs MECTAJIJIOB

3.2

[PUMEHATh OCHOBHBIC OIEPAlMU MBICTUTEIBHON JEeITEeIbHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNE, CHCTeMAaTU3aIINIO,
BBISIBIICHHEC TPUYMHHO-CIICACTBEHHBIX CBS3€H — JIS  H3YYEHHUS

CBOMCTB BCIICCTB M XHMHUYCCKUX peaKHHﬁ; CCTCCTBCHHOHAYYHBIC
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METOJIbI TIO3HAHUS — HAONIOJICHHE, W3MEPEHUEe, MOJCITUPOBaHUE,

AKCTIEPUMEHT (PEaTbHBIM U MBICIICHHBIH )
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

1

HepBOHa‘-IEUILHBIC XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMHUM B KU3HU 4YENIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3NMYECKUE CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSTHUE

BCIICCTB

1.2

ITonsaTue o METOJaX IIO3HaHHUA B XMMHHU. YucTele BC€IICCTBA U CMECCH. CnocoObl

paszaeneHus cMecen

1.3

ATOMBI M MOJICKYJIBL. XumMuyeckre daeMeHThl. CHMBOJBI  XMMHYECKUX

aneMeHTOoB. [IpocThie U c0XKHBIE BelIeCcTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumudaeckas ¢popmyna. BaJeHTHOCT aTOMOB XHMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemlectB.  OTHOCUTENbHAas  aTOMHas — macca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOTr0 3JIeMEHTa

B COCAMHCHUN

1.5

KonunuectBo BemectBa. Mousib. MonsipHass Macca. B3auMocBsI3b KONIMUECTBa,
Macchl M 4YMCIAa CTPYKTYPHBIX €AMHHUI BelecTBa. Pacuérsl mo Qopmynam

XUMHYECKHUX COeIUHCHUN

1.6

Du3nNyYecKue U XUMHUYECKHUE SIBICHUA. XUMHUUYECKasl PEAKUMs U €€ NMPU3HAKH.
3aK0H COXpaHEHHS MacChl BEIIECTB. XUMHUYEeCKHEe ypaBHeHHs. Kiaccudukamms

XUMHUYECKHUX PeaKIuii (COeTUHEHUS, pa3lIOKEHUs, 3aMEIIeHUs, 00MEHa)

1.7

XUMHUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW NTOCYA0M, C TpaBUJIaMHU
paboTrel B Jaboparopuu W TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opy/soBaHHEM, H3y4Ye€HHE U ONMUCaHUE (QHU3NYECKUX CBOMCTB 00pa3IoB
HEOPraHWYECKHX BEIICCTB, HaOmoAcHuEe (u3ndeckux (TUTaBICHHE BOCKa,
TasiHUE JIb/Ia, PACTUPAHKE caxapa B CTYINKE, KATICHUE W KOHJCHCAIHs BOJBI) U
XUMHYeCKUX  (TOpeHHe CBEeYM, MPOKAIMBAHWE MEIHOW  IPOBOJIOKH,
B3aUMOJICHICTBHME Mella C KHCJIOTOH) SIBIICHWM, HAOIIOJCHHE W OINHUCAHHE
MPU3HAKOB MPOTEKAHMS] XUMUYECKUX peakiui (pasjioKeHue caxapa,
B3aUMOJICHICTBME CEpHOM KHUCJIOTHI C XJIOpUIOM Oapwsi, pa3IoKCHHE
ruapokcuaa meau(ll) npu HarpeBaHuu, B3aUMOJEUCTBHUE XKejle3a C paCTBOPOM
commu meau(Il), uzyuenue cmocoOoB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
buIbTpOBaHUE, BHIAPUBAHUE, NUCTUUIALUSA, XpoMaTtorpadus), MpoBeIcHUE

OYHCTKHU MOBAPEHHOM conu, HAOI0IeHNE U ONTUCaHNe Pe3yIbTaTOB POBEACHHUS

27




OIlbITa, WJUIIOCTPUPYIOUICTO 3aKOH COXpaHCHHA MACChbl, CO3JaHUC Mozeaeu

MOJIEKYJI (IITapOCTEPIKHEBBIX )

Baxwueiime npeactaBuTesn HECOPraHUUECKUX BEILIECTB

2.1

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kucimopon — 3ieMEHT W IpOCTOE
BelecTBo. HaxoxneHue kucimopona B mpupone, QU3NYecKue U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kuciopoga. CrocoOb
MOJyYeHHUsT KHUCIIOpoJa B J1abopaTopuu M TNpOMbIIUIeHHOCTH. Kpyrosopot

KHcnopoa B mpupojae. O30H — aJIoTporHas MoaupUKaIus Kuciopoaa

2.2

TennoBoit 3HEKT XUMUIECKON peaKIi, TEPMOXUMHYECKUE YPaBHEHUS, IK30-
U SHAOTEpPMHUECKUE peakuu. TOoIIMBO: yrojab U METaH. 3arpsi3HEHUE BO3/yXa,

yCUJICHUE TapHUKOBOTO A (deKTa, pa3pylieHne 030HOBOTO CJIOS
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Bonopon — anemeHT u mpocroe BemecTBo. HaxoxaeHue Bogopona B MPUPOJE,
¢u3uuecKke W XWMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IONy4YCHHSI.

Kuciors! 1 conmu
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MossipHblii 00bEM Ta30B. Pacu€Tbl 10 XUMHUECKUM YPaBHEHUSIM

2.5

dusnyeckue CcBoMcTBAa BOAbl. Boxa kak pactBoputTenb. PacTBOpBL
HacepiienHple 1 HEHACHILLIEHHBIE pACTBOPBL. PacTBOPUMOCTB BEIIECTB B BOJE.
MaccoBasg n1ons BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUPOJE M B KW3HU 4YesnoBeka. Kpyrosopor
BOABI B IpUpoJe. 3arps3HEHHE MPUPOAHBIX BoA. OxpaHa M OYHMCTKA

MIPUPOJTHBIX BOT

2.6

Knaccudukanuss Heopranmveckux coemuHennit. Oxcuapl. Knaccudukanus
OKCHJIOB: cojeo0pa3ywomue (OCHOBHBIE, KHCIOTHBIE, aMQpOTEepHBIC) U
HeconeoOpasyromue. HomeHkmarypa okcuaoB. DPU3HUECKHE W XUMUYECKUE

CBOKCTBa OKCHIOB. [losryueHne okcuoB

2.7

OcnoBanust. Knaccudukauus ocHOBaHMUA: HIETOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMeHnknarypa ocHoBaHWN. PU3NUECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHuil. [lomydyenure ocHOBaHUM

2.8

Kucnorel. Knaccudukanust kucinor. Homenkmarypa kucior. dusmdeckue u
XUMHYECKHE CBOWMCTBAa KHMCIOT. Pan aktuBHoctn MetaimioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coisieil. @uU3M4YECKHE W XUMHUYECKHE CBOMCTBA COJICH.

ITonyueHnue coisen

2.10

I'eneTnueckas cBA3b MCKAY KJIaCCaMU HCOPTaHNUYCCKUX COCI[I/IHGHI/II\/'I
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2.11

XUMUYECKUN  SKCIEPUMEHT: KAaueCTBEHHOE OIpPEACNICHUE  COACPIKAHMS
KHCIIOpO/la B BO3/JyXe, MOJy4YeHHe, COOMpaHHEe, paclio3HaBaHUWE U H3yUCHHUE
CBOMCTB KHCJIOPOJa, HAOIIOIEHNUE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJIOM H
yCJIOBUSI BOZHUKHOBEHHUS U MpEKpalleHust ropeHus (mmoxkapa), 03HaKOMJICHHUE C
oOpa3liaMid OKCHJOB U ONHCAHHE WX CBOWCTB, IMOJy4YeHHE, coOupaHue,
pacrmo3HaBaHMe M H3y4YEHHE CBOWCTB BOAOpoJa (ropeHue), B3auMoOJIeHCTBHE
Bogopoaa ¢ okcuaom meau(Il) (Bo3aMOKHO HCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmoleHne 00pa3lloB  BEIIECTB KOJMYECTBOM | MoJb, HCClIeIoBaHUE
OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAaCCOBOM JIOJIEH PacTBOPEHHOIO
BEILIECTBA, B3aUMOJICUCTBUE BOJbI C MeETaIaMH (HATPUEM M KaJIbLIEM)
(BO3MOXKHO HCHOJB30BaHUE BUJIEOMATEPHANIOB), OIpPEAEICHUE PAcTBOPOB
KHCIIOT M IIEJ0Yel C TOMOIIbI0 HWHAMKATOPOB, HCCIEIOBaHUE 00pa3IoB
HEOPraHUYECKUX BEUIECTB pa3IMYHBIX KJIACCOB, HAOIIOJEHUE H3MEHEHUS
OKpacKd HWHJIMKAaTOPOB B pacTBOpax KUCIOT M IIEJIOYeH, HU3yueHue
B3auMozeiicTBus okcunga meau(ll) ¢ pacTBopomM CepHOW KHCIIOTHI, KUCIOT C
MeTaJUIaMH, PEAKLUN HEUTPAIU3aLty, [I0Jy4eHHEe HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJHOrO0 MeETajula JpPYyrMM M3 pPAacTBopa COJIM, PpELICHHE
AKCIEPUMEHTANIbHBIX 3a7ad Mo Teme «BakHeiiine Kkiacchl HEOPTaHMYECKUX

COCTUHEHUN)»

[Tepuoanueckuii 3akoH u [leprnoandeckasi cucreMa XUMUYECKUX 3JIEMEHTOB
JI.U. MenneneeBa. Ctpoenne aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITUN

3.1

[lepBble TOMBITKM KIAacCH(PUKAMA XUMHUYECKUX diieMeHTOB. [loHsTne o
rpymnmnax CXOJHbIX 3JICMCHTOB (H_ICJIO‘IHBIG Hn IMCIIOYHO3CMCIBHBIC MCTAJJIbI,
raJioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3zyroT amdoTepHbIe

OKCHUABI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucrema XuMudeckux snementos 1. M.
Meneneesa. Kopotkonepuognas u JUIMHHOIIEPUOHAS (bopmbl
[lepuonuueckoit cucrembl xumudeckux saeMmeHtoB J[.M. Mennaeneena.
Ilepuponsl u rpynnel. PU3MYECKUH CMBICI IOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa
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Crpoenne atomoB. CoctaB aToMHbIX sijiep. M3otonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000J0YeK aroMoB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

[Tepuonnueckoit cuctembl [I.M. MenaeneeBa. XapakTepuCTUKa XUMHYECKOTO
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3JIEMEHTA MO ero noioxeHuro B [lepuoguueckoii cucreme [[.1. Menneneesa

3.4

3aKOHOMEPHOCTHM MW3MEHEHHUs paauyca aTOMOB XUMHYECKHX JJIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TpynmaM Hu IEepUOAaM.
3nauenue Ilepuonuyeckoro 3axkoHa u Ilepuonnueckoil CUCTEMBI XUMHUUYECKUX
AJIEMEHTOB JUIsl pa3BUTHUS HaykKu W npakTtuku. .M. MenaeneeB — y4€Hbli U

rpak1aHuH

3.5

Xumuueckass cBs3b. KoBaneHTHas (MOJIApHAsT W HEMOJSPHAs)  CBSI3b.

BHGKTpOOTpI/IHaTeJ'IBHOCTB XHUMHYECKHX dJeMeHTOB. MloHHas CBI3b

3.6

Crenenb okucieHusa. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponeccs

OKHUCJICHHUS M BOcCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN JKCIEPUMEHT: U3yueHHe O0Opas3loB BELIECTB METAUIOB U
HEMETAJIJIOB, B3aMMOJACUCTBHE THIPOKCHIA LIMHKA C PacTBOpaMH KHCIOT U
LIEJI0YEH, TPOBEICHHUE OIBITOB, WIIIOCTPUPYIOMIMUX MPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTEJbHBIX peakLUil (TOpEeHUE, pEaKLIUK PA3II0KEHUSI, COEITUHEHUS)

9 KVIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo u xumunueckas peakuus. [loBropenue

1.1

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucreMa XUMHYECKUX J1eMeHTOB [ .M.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX NEPUOJOB, KajMsl, KalbLHUs U HUX
COCIMHEHUH B COOTBETCTBHMU C TMOJOKEHUEM HJeMEHTOB B I[lepmogmueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHUABl XUMHUYECKOW CBS3U. THUIBI KPUCTAIUIMUECKUX
PEmETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THNA KPUCTAIIMYECKON PEIIETKN
U BUJa XUMUYecKoil cBsa3u. Knaccudukanus u HoMeHKIIaTypa HEOpraHMYECKIX
BeUIecTB (MEXAyHapoAHas U TpUBHaJIbHAsA). XUMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K pa3iMYHbIM  KjaccaM HEOpPraHMYECKHUX COEIMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTraHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMu4ecKuX peakiuii Mo pa3IudHbIM MpU3HAKaM (110 YUCTy U
COCTaBy YYacTBYIOLIMX B PEAKLUMU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo
M3MEHEHHUIO CTEMEHEeH OKHUCIIEHUS XMMHYECKHUX AJIEMEHTOB, 10 0OpaTHUMOCTH,
0 y4YacTHUIO Karajnuzaropa). OK30- M  OHIOTEPMHYECKHE peakluH,

TEPMOXMMHUYECKHUE YpaBHEHHUS. [[OHATHE O CKOPOCTU XMMHYECKON PEAKLIUU
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1.4

[lonatue 06 oOpaTUMBIX U HEOOPATUMBIX XMMHUYECKUX peakuusx. [lonarue o
TOMOTEHHBIX M T€TEPOreHHBIX peaknusax. [IoHATHEe 0 XMMHUYECKOM PaBHOBECHH.
@DakToOphl, BIUAIOUIME HAa CKOPOCTh XHUMHMYECKOW pPEAKIMH U TOJOXKECHHE

XUMHUYCCKOI'0 paBHOBECCHUA

1.5

OKHMCIHUTENBHO-BOCCTAHOBUTENBHBIE  PEAKLUU, 3JIEKTPOHHBIN OanmaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHHE  ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKLIUNA € HCIOJIB30BAaHUEM METOAA

AJIEKTPOHHOTO OanaHca

1.6

Teopust ANMEKTPOIUTUYECKON AUCCOLMALMH. DJIEKTPOJIUTBI M HEAIEKTPOJIUTHL.
KarnoHnsl, aHnoHbpl. MexaHn3M JUCCOLMAIMU BELIECTB C Pa3JIMYHBIMU BHIAMH
xuMHu4yeckoi cBsi3u. Crenenp auccounanuy. CUIbHbIE U C1a0ble 3JIEKTPOTUTHI.
Peakiun noHHOTO OOMEHa. YCIIOBHSI MPOTEKAHHWS PEaKIUid MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMW ¥ COJEH B CBET€ TMPEACTaBICHUH 00 IIIEKTPOTUTHICCKOM

nuccoruanuu. Kauectsennsie peakinu Ha UOHBL. [loHsATHE O THApPONIN3E coel

1.7

XUMHWYECKUHU OKCIICPUMCHT: O3HAKOMIJIICHHUC C MOACIISAIMU KPHUCTATNIMYCCKUX
pPEIIETOK HEOPraHWYEeCKHUX BEIIECTB — METAIIOB W HeMeTawioB (Tpadura u
ayiMaza), CIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEIOBaHHE 3aBUCHMOCTHU
CKOPOCTHM XHMHUYECKOH peakIu OT BO3JACHCTBUS pPA3IUYHBIX (PaKTOPOB;
UCCJICIOBAHNE  DJIEKTPOIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JMICCOIIMAIINN  KUCJIOT, MIesoued u coyied  (BO3MOXKHO — HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB); TMPOBEJECHUE OIBITOB, WUIIOCTPUPYIOUUX IPU3HAKU
MIPOTEKAHUs PEeaKkIuii HOHHOro oOMeHa (0Opa3oBaHME OCajKa, BhIJICICHUE Ta3a,
o0pa3oBaHUe BOBI); ONBITOB, HJUTIOCTPHPYIOIIUX HPUMEPHl OKUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEaKIUH (TOpeHHE, PeaKIUK Pa3joXKCHUS, COSAHMHCHUS);
pacro3HaBaHHE HEOPTaHMYECKHUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKInuit

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HewmeTtamnnr u ux COCAUHCHUA

2.1

OOmass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucienusa. CtpoeHue U pusndeckre cBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHMMHUYECKME CBOMCTBA Ha IpUMEpe XJIOpa
(B3auMoJielicTBUE C MeTalylaMH, HEMETaJUlaMH, LIesioyaMu). XJIOPOBOAOPO/I.
ConsiHas KHCIIOTa, XUMUYECKHE CBOMCTBA, MOTyYeHUe, NpuMeHeHue. [lelictBue
XJIOpa U XJIOPOBOJOPOJA HA OpraHU3M 4YelloBeKa. BakHenmme xJopuasl U UX

HAaXOX/JIEHUE B MPUPOJIE
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2.2

OObmas xapaktepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CtpoeHue U Gpuandyeckre CBONCTBA
MPOCTBIX BEIIECTB — KHUCIOPOAa ¥ Cephl. AJUIOTPONMHBIE MOAU(PUKAIINN
KHCJIOpoJa U cepbl. XUMHUUYECKUE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢u3nueckue W XUMHYECKHe CBOHCTBA. OKCHIBI Cepbl KaK MpPEICTaBUTENN
KHUCTIOTHBIX OKcuAoB. CepHas KUCIOTa, (pU3MYECKHe U XMMHYECKHE CBOMCTBA
(oOmue Kak MpeAcTaBUTENS Kiacca KHCIOT U crenududeckue). XuMUYeCKHe
peakuuu, Jiexaliue B OCHOBE IMPOMBIIUIEHHOTO croco0a MOoJy4yeHUs CepHOU
kucioThl. [Ipumenenue. Conu cepHOM KHUCIOThI, KaUeCTBEHHAs peakIus Ha
cynbdaT-uoH. HaxoxmeHue cepsl U €€ COCNMHEHWH B MPHUPOAE. XUMHYECKOE
3arpsA3HEHUE OKPY)KAIOLIEH Cpeabl COCTUHEHHUSAMHU Cepbl (KUCIOTHBIE MOXKIH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CITIOCOOBI €T0 TIPEI0TBPAICHUS
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OO0mas xapakTepucTUKa 3JIeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHbIE CTENIEHU OKUCIIEHUs. A30T, paCIpOCTpaHEHHUE B IPUPOJIE,
bu3nvecKue U XuMHUIECKre cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMUaK,
ero ¢u3nyeckue W XMMUYECKHE CBOICTBa, Moiy4yeHHe W npumeHeHue. Comnu
aMMOHHMSI, UX (U3MYeCKHe M XUMHUYECKHE CBOICTBa, MpPUMEHEHUE.
KauectBeHHasi peakiusi Ha MOHbI aMMOHUs. A30THasi KUCJIOTa, €€ MOJIyYeHHE,
bu3nvecKue M XMUMHUYECKHE CBOWCTBa (0OIIMEe Kak MPEeACTaBUTENs Kiacca
KUCTIOT W crnenuduueckne). Mcnonp3oBaHWe HUTPATOB M COJNECH aMMOHHS B
KaueCcTBe MHUHEPAJIbHBIX yA0OpeHUH. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEH
Cpcabl COCAUMHCHUSAMU a30Ta (I(I/ICJIOTHBIG AOXKIHU, 3arpsA3HCHUC BO3AYyXa, ITOYBBI

1 BOJI0EMOB)
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®docdop, amtorponHsie Mogudukanuu Gocdopa, huUMIEcKue U XUMHUECKHE
ceoiictBa. Oxcun ¢docdopa(V) u dochopuas kucmora, ¢uznueckue u
XMUMHYECKHE CBOWCTBa, moiydeHue. Mcmonmb3oBanue ¢ochaToB B KauecTBe

MHUHEpaJIbHBIX YA0OpEHHI

2.5

OO6mas xapaktepuctuka 37eMeHTOB [VA-rpynmel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIE CTENEHW OKHUCICHHUSA.  YTJIEepoja, aJUIOTPOITHBIE
MonuduKaKM, pacnpocTpaHeHHEe B MpUpoje, (u3nMueckue U XUMUYECKHE
cBoiictBa. Ancopbuus. KpyroBopor yriepona B npupoae. OKCUIbl yriieposa,
uX (U3MYecKre U XUMHUYECKHE CBOMICTBA, /IEHCTBHE Ha JKHUBBIE OPTraHU3MBbI,
MOJTy4YeHUE U TPUMEHEHHUE. DKOJIOTHUYECKUE TIPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriaepona(IV); rumotesa rino0anbHOTO TMOTEIUICHUS KIMMaTa; MapHUKOBBIN

abdekr. YrompHas KuCIOTa W €€ Ccoimu, MX (U3HYECKHEe U XHUMHUYECKUE
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CBOWCTBa, MOJy4YeHHE M NpuMeHeHue. KadecTBeHHas peakuuss Ha KapOOHaT-
uonbl. Mcnonp3oBanue xkapOoOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

[lepBoHauanbHbIe MOHATUS 00 OPraHMYECKMX BEIIECTBaX KaK O COCTUHEHUAX
yraepoaa (MeTaH, 3TaH, STWJIEH, aleTHJIEH, 3TaHOJ, TIULEPUH, YKCyCHas
kuciota). Mx cocraB W xumuueckoe crtpoenue. Ilonstue o Ouonornyecku
BaXXHBIX BEILIECTBAX: Hpax, OeNlKax, yrieBoJax — U HUX pOJIU B KHU3IHU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHMYECKHUX

COeIUHEHNN

2.7

Kpemuwnii, ero ¢usnueckue W XHUMHYECKHE CBOMCTBA, TIOJYYCHHE W
npumMeHerre. CoequHEHUs KpeMHHUs B mpupojge. OOuue mpenctaBieHus 00
okcugne kpemuusA(IV) u kpemaneBoit kucinore. CUIMKATHI, UX HCTOJIb30BAHKE B
6I)ITy, MCIUIHUHC, TPOMBIIIIJICHHOCTH. Baxueiimnme CTPOUTCJIbHBIC MAaTCPUAJIbI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpobGiembr OGe3omacHOTro

HCIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGI[HGBHOﬁ KU3HHU

2.8

XUMHUUECKUN HSKCIEPUMEHT: H3y4YeHHE OO0pa3llOB HEOPraHHMYECKUX BEIIECTB,
CBOWCTB COJITHOM KHUCJIOTBI; IPOBEAECHUE KAYECTBEHHBIX PEAKIMI Ha XJIOPHUII-
WOHBl W HaONIOCHWE TPHU3HAKOB HX MPOTEKAHUS; OMNBITHI, OTPAKAIOIINE
¢duznyecKkne U XMMUYECKHE CBOICTBA raJlorT€HOB M UX COCAMHEHUN (BO3MOXKHO
UCITIOJIb30BAaHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C 00paslamMH XJIOPUIOB
(ramoreHuI0OB); O3HAKOMJICHHE C oOOpa3llaMH cepbl U €€ COSAMHEHUSIMHU
(BO3MOKHO  HCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOIIOJCHHE IMpolecca
0o0yrIMBaHUs caxapa MoJ JCHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOMN KHCIIOTHI,
U3yYeHHe XMMUYECKUX CBOMCTB paz0aBIIEHHOW CEPHOM KHCIOTHI, MPOBEACHHE
KaueCTBEHHOW peakiuu Ha cyibpaT-uoH U HaOMIoJAeHHE MpHu3HaKa eé
MPOTEKAHUS; O3HAKOMJIEHHE ¢ (PU3NIECKUMH CBOMCTBaMH a30Ta, Gocdopa u ux
COCIMHEHUN (BO3MOXKHO HCIOJb30BAHUE BHJIEOMATEpUANIOB), oOpa3namu
a30THBIX U (HOochHOPHBIX YI0OpEHUI; TTOTydeHUe, COOMpaHue, paclioO3HaBaHUE U
M3y4YeHUE CBOWCTB aMMHaKa;, MPOBEJICHHWE KAaYeCTBEHHBIX pEaklHil Ha HOH
amMmmMoHusT ©  ¢docaT-uOH M U3YYEHHE NPU3HAKOB MX MPOTEKaHUS,
B3alMO/JICICTBIE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEAbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BUJICOMATEPHANIOB); HM3yUYE€HHE MOJEIeH KPUCTAUTMUECKUX
peméTok anmasza, TrpaduTa, (QynuepeHa; O3HAKOMIIEHHE C IPOLECCOM
afcopOLMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOWCTBOM

POTHBOra3a; MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHME W M3Y4YCHHE CBOICTB
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YIJIEKUCIOro Ta3a; IMPOBEJCHHE KayeCTBEHHBIX peakiuii Ha KapOoHAT- H
CIWJIMKAaT-UOHbl M HW3yYEHUE IPHU3HAKOB HUX NPOTEKAHUSA; O3HAKOMIIEHHE C
NPOAYKIMEN CHIMKATHOM HPOMBIIUIEHHOCTH; PELIEHUE SKCIEPUMEHTAIBHBIX

3aJa4 110 TEME «Baxnenne HeMeTaIIbl U UX COCOAUHCHUA»

MeTtannsl 1 uX COCAUHECHUA

3.1

OO61mas xapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU MX
noynoxenus B Ilepuonuueckon cucreMe XUMHYECKUX daeMeHToB J[.H.
MenneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJIMYECKasl ~ KpUCTaUIMYeCcKass peleETKa. DJIEKTPOXMMHUYECKUH  pAl

HanpsH>KEHUH METaJIOB

3.2

®dusnveckue 1 XUMHUYECKHE CBOMCTBA MeTaiioB. O0muMe crocoObl MOTydeHUS
MeTaiuioB. Ilonstue o KOppPO3un METAJIJIOB, OCHOBHBIC CHOCO6BI 3alllUThl UX OT
koppo3uu. CriiaBbl (CTallb, YyTyH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B

OBITY ¥ IPOMBILIUIEHHOCTH
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[[{eounble MeTaJIBl: MOJOKEHHE B llepuonnyeckoil CUCTEME XMMHYECKHX
anemeHToB J[.M. MenaeneeBa; CTpoeHHE MX aTOMOB; HaXOXJIECHUE B IPUPOJE.
®dusndeckue 1 XMMUYECKUE CBOMCTBA (Ha TpuMepe HATpus U Kanus). OKCUIBI 1
TUAPOKCUABl HATpus M Kanus. l[IpuMeHeHHe WIeNIOYHBIX METaUIOB M HX

COEeIUHEHNN

3.4

Illenouyno3eMenpbHBIC  METaJabl MarHUid W KalbI[Mi: IIOJOXKEHHE B
IIepuoanueckoii cucteme xumudeckux anemeHToB .M. Menneneesa; crpoeHue
MX aTOMOB; HaxoOXJIeHWEe B mnpupoje. Pu3MyecKrue U XUMHUUYECKHE CBOMCTBA
MarHus ¥ Kanblus. BaxHeimue coeluHEHUs Kalblus (OKCUI, TUIPOKCHUI,

cosn). XKECTKOCTh BOJBI U CITOCOOBI €€ ycTpaHeHHUS

3.5

Amomunuii: nonoxkenue B Ilepumonnueckodl cucTeMe€ XHMHYECKHX SJIEMEHTOB
J.. MenneneeBa; CTpoeHHE aroMa; HaxXxOXXIAeHWE B Ipupoae. dusudeckue u
XUMHYECKHE CBOMCTBA AMIOMUHMS. AM(POTEPHBIE CBOMCTBA OKCHU/IA U THAPOKCHIA

AJITOMUHUA

3.6

Keneso: nonoxenue B [lepuoguyeckoit cucreme xumMmuueckux snemenTon .M.
MeHnpeneeBa; CTpOEHHWE aTOMa; HaXOXIEeHWE B mpuponae. Dusnyeckue u
XUMHUYECKHe cBOMCTBa xkene3a. OKcuubl, ruapokcuasl u comu xeneza(ll) u

xene3a(lll), mx coctas, cBOMCTBA U MOTyUYEHUE

3.7

XUMUYECKUHN SKCIIEPUMEHT: 03HaKOMJIEHHE ¢ 00pa3liaMu METaJlJIOB U CIIABOB,
uX (U3NYECKUMHU CBOWCTBAMH; W3YyUYEHHE DPE3YyJIbTaTOB KOPPO3UU METAIIJIOB

(BO3MOXKHO HCIIOIb30BaHHE BHJICOMATEPHAIIOB), 0ocoOeHHOCTEeH
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B3aUMOJICMCTBUSL OKCHJA KajdblMd M HATpusi C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBAHUE CBOMCTB XKECTKOW BOJBI;
mpolecca TOpPEHHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUSI KAaUeCTBEHHBIX peakUUil Ha HMOHBI
(MarHus, Kanplws, amroMuHUs, nuHka, xkeneza(ll) u sxemesa(Ill), memu(Il);
HaOJII0/IeHNE U OMMCaHUE MPOLECCOB OKpAIIMBaHUS IUIAMEHU MOHAMH HATpHS,
Kamusi W Kanblus ~ (BO3MOXKHO — WCIOJNB30BAaHUE  BHUIEOMATEPHAIIOB);
uccienoBaHue aM(OTEPHBIX CBOMCTB THJIPOKCHIA ATIOMUHUS M THUIPOKCHIA
[IUHKA; PEIICHUE SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelme MeTaibl u

HUX COCIHUHCHU)

XuUMUS U OKpY’Karolas cpea

4.1

HoBbie mMaTepuanbsl U TeXHOJOTHM. BeliecTBa U maTepuainbl B MOBCEIHEBHOMN
JKU3HU YelloBeKa. XUMHUsS U 310poBbe. be3omacHoe MCoib30BaHUE BEILIECTB U
XUMUYECKUX peakmnuii B ObITy. IlepBas momMomp NMpu XUMHUYECKUX OXKOTrax M

OTpPaBJICHUSX

4.2

OCHOBBI  JKOJIOTHYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HCHHE
okpyxkaromieit cpeast [1JIK. Poas Xxumum B pemieHnu 3KOJOTHYECKUX TTPOOIeM.
[IpupoaHble HCTOYHHKH YTJIEBOAOPOAOB (yroib, NPUPOAHBIA ra3, He)TH),

MIPOIYKTHI UX MEePepabOTKH, UX POJIb B OBITY U IPOMBILIEHHOCTH

4.3

XUMHUUECKUH SKCIIEPUMEHT: U3yYeHHe 00pa3loB MaTepHaoB (CTEKIIO, CIUIABBI

METaJIJIOB, MOJIMMEPHbIE MaTepUalbl)
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IPOBEPSIEMBIE HA OI'D ITO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOI'O OBILIIET'O OBPA3OBAHUSI

Kon
IPOBEPSIEMOTO
TpeOoBaHUS

[IpoBepsiembie TpeOOBaHUS K MPEAMETHBIM pe3ysbTaTaM 0a30BOToO
YPOBHS OCBOCHHSI OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO
obmiero oopazoBanus Ha ocHoBe ®I'OC

1

[IpencraBnenue:

1.1

O TI03HAaBa€MOCTH SIBIICHUN NPUPOJbI, MOHUMAHUE OOBEKTUBHOMI
3HAYMMOCTH OCHOB XMMHYECKOW HayKHd KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIeld KyJIbTypbl M TNPAKTUYECKOU
NESTEIbHOCTH YeJIOBeKa B YCIOBHSIX COBPEMEHHOTO OOIIEeCTBa;

IOHUMaHHUEC MECTAa XUMHH CPEAN APYTUX CCTCCTBCHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOAAaX ITO3HAHHA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAX HCCICIOBAaHUA BCHICCTB W  U3YUCHUA
XHUMHYCCKHUX peaKuHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIHN JJIA

0OBSICHEHUS! CTPOEHUS aTOMOB M MOJIEKYJT

1.3

0 cepax nmpodeccroHaTbHON NEATEILHOCTH, CBI3aHHBIX C XUMUEH U
COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHIKCHHUSIX
XUMHUYECKOW HAyKH, YTO TO3BOJUT OOYYaIOIIUMCS PaccMaTpUBATh
XUMUIO Kak cepy cBoel Oyaymel mpodeccuoHaIbHON MeATeIbHOCTH
U CIeNnaTh OCO3HAHHBIM BBIOOP XMUMHUHM KaK MPO(UIBLHOTO TpeaMeTa

MIPH TIEPEXO0/I€ Ha YPOBEHB CPEIHET0 00IIeTro 00pa30BaHUs

Bnanenue cucremMod XHMMHMYECKMX 3HAHUW M YMEHHUE IPUMEHSTh

CUCTEMY XUMHUUYCCKUX 3H3HHI>1, KOTOpas BKIIIOYACT:

2.1

BaXKHCHINIME XHMHYCCKHUE TIOHATHS: XHMHUYCCKHH JJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS H
HEOJHOPOJHAs CMECh, OTHOCHTEJIbHBIC aTOMHAas M MOJICKYJIIpHAs
Macchl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIPHAs Macca, MOJSPHBII
00BEM, OKCHI, KHCIIOTa, OCHOBAaHHUE, COJIb (CpemHss), XMMHUYECKas
peaKIysi, peakiuu COCOUHCHUS, PEaKIUU pa3JOKECHUs, pPEaKlIuu
3aMeIIeHUs, peakiuu oOMeHa, TEeruIoBOM A (HEKT peakiuH, dK30- U
DHJIOTEPMHUUYECKUE PEaKIH, PACTBOP, MACCOBas OIS XUMHUYECKOTO
JJIEMEHTA B COCIMHEHHH, MacCOBast JOJIS ¥ MPOICHTHAS KOHIICHTPAIUS
BEIIIECTBA B PacTBOPE, SAPO aTOMa, AIEKTPOHHBIN CJIOH aTOMa, aTOMHas

opbutanb, paguyc aroma, BaJ€HTHOCTb, CTEMEHb OKHUCICHHUS,
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XUMHUYECKasl CBA3b, MNIEKTPOOTPULIATEILHOCTD, ITOJISIPHAS U HENOJIsIpHAs
KOBQJICHTHAs  CBS3b, MOHHAas  CBSI3b, METAJUIMYECKass  CBA3b,
KpUCTALIMYECKass pemérka (aToMHas, HWOHHAs, MeTaulnJyecKas,
MOJIEKYJISIpHas), MOH, KaTHOH, AQHWOH, JIEKTPOJIUT WM HEMIEKTPOJIMT,
ANIEKTPOJIMTUYECKAsT ~ JUCCOIMAIMS, pEeaKklMd HOHHOrO  OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEaKLUH, OKHCIIUTEIh u
BOCCTAHOBUTENIb, OKUCICHME U  BOCCTAHOBJIICHHME,  JJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpAaTHUMbIE PpEaKLUH,
CKOpOCTb XHUMH4YECKON peakuuu, kKartanusatop, IIJK, xopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHMM: 3aKOH COXPAaHEHHs MAacCChl,
nepuonuueckuii  3akoH J[.M. MenneneeBa, 3aKOH IIOCTOSHCTBA

cOCTaBa, 3aKOH ABOraapo

23

Teopuu XUMUH: aTOMHO-MOJIEKYJIIpHast Teopus, Teopus

3JICKTpOJII/ITI/IquKOI>'I JUucconranuu

Bnaagenue ocHOBaMu XMMHUYECKOM IPAMOTHOCTH, BKIIOUAIOIIEH:

3.1

yYMEHHE MTPAaBUIBHO HCIOIB30BaTh U3yUYEHHBIEC BEIIECTBA U MaTEPHAIIbI
(B TOM umMcie MHHEpaJbHble YIOOpEHUS, METaibl W CIUIaBHI,
HPOIYKTHl TEPEepadOTKH MPUPOTHBIX HCTOYHUKOB YTJIIEBOIOPOJOB
(yrasi, mpupogHoro rasa, HeTH) B OBITY, CEIIbCKOM XO3SHCTBE, Ha
IPOU3BOACTBE ¥ TOHUMAHHUE 3HAYEHHSI )KUPOB, OCIKOB, YTIEBOIOB IS
OpraHu3Ma 4YeJOBEeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEIIECTB U
XMMHYECKUX MPOIECCOB Ha OPraHW3M YeJOBEKa M OKPY>KAIOIIYIO

IPUPOJHYIO CPELY

3.2

YMCHUC HHTCTPUPOBATH XUMHWYCCKUC 3HAHUA CO 3HAHUAMH OJPYTHUX

y4EOHBIX MPEIMETOB

33

HaJIM4Yue OmbITa PabOThl C Pa3NMYHBIMM MCTOYHMKAMH HH(pOpMaIUU
0 XMMHMM (HayyHass M Hay4yHO-IIONYJISIpHAs JMUTepaTypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTUBHO OIICHMBATh HWH(OpPMAIMIO O BEIIECTBAX, HX
NpEBpallCHUSIX M IPAKTUYECKOM  MPUMEHEHMHM U yYMEHHE

HCIIOJb30BaTh €€ AJIs PEIICHUA y‘le6H0-H03HaBaTCJ'IBHI)IX 3aaa4

Bnagenne ocHOBaMM NOHATHMHOIO ammapara M CHMBOJHUYECKOIO
S3bIKa XUMHM JUISI COCTaBJICHHsSI ()OPMYJ HEOPraHMYECKHX BELIECTB,

YpaBHEHUN  XMMHUYECKUX  PEaKIuid; OCHOBAaMHU  XUMHUYECKOM

37




HoMmeHKnatypsl (IUPAC u TpuBHaiibHOI)

YMenue oOBICHATH CBSI3b MOJOXKEHUS 31eMeHTa B [lepuommueckoit
CHCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsia sapa, oOliee dYHcio
9JICKTPOHOB), PACIPEACICHUEM OJJICKTPOHOB TI0 JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX Nepruoa0B, Kajiusd U KaJIbLUA

[IpencraBnenue 0 NEPUOAUMYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX
3JIEMEHTOB (paJnyC aToMa, 3JEKTPOOTPULIATEIbHOCTh), MPOCTBIX U
CJIO’KHBIX BEIIECTB OT IIOJIOKEHUS 3JeMEHTOB B Illepumommueckoit
cucteMe (B MalblX NepUofax M THAaBHBIX MOATPYIIax) H

SJICKTPOHHOI'O CTPOCHHUA aTOMaA

YMmenue kinaccuuImpoBaTh:

7.1

XUMHUYCCKUEC DJICMCHTHI

7.2

HCOpPTraHNYCCKUEC BCIICCTBA

7.3

XUMHUYCCKUEC pCaKIIUU

YMenue onpenensiTh:

8.1

BAJICHTHOCTh W CTCIICHb OKHCIICHHA XUMHWYCCKUX JJIEMCHTOB, 3apsn

HOHa

8.2

BUJl XMMHYECKOM CBSI3M U THUIl KPUCTAJUIMYECKOHW CTPYKTYphHl B

COCAMHECHUAX

8.3

XapakTep Cpe/ibl B BOJAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUN)

8.4

OKHUCJIUTCIIb U BOCCTAHOBUTCIIb

YMeHue XxapakTepu30BaTh (PU3NYeCKHe U XUMHUECKUE CBOMCTBA:

9.1

NPOCTBIX BeWECTB (KHCIOPOJ, O30H, BOAOPOX, TIpaduT, anmas,
KpeMHHi, azor, (ochop, cepa, XxJop, HATpUi, Kaaud, MarHWi,

KaJIBIIMH, aJTFOMUHUH, JKEJIe30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCJIE HX BOJIHBIX pacTBOpOB (BOna,
aMMHaK, XJOpPOBOJOPOMA, CEPOBOJAOPON, OKCHUABI U THIPOKCHJbI
metamioB [-IIA rpynmn, amomunus, meau (II), nunka, sxenesa (11 u 11I),
okcunel yraepona (I u 1V), kpemuns (IV), azora u ¢pocdopa (Il u V),
cepsl (IV u VI), cepaucras, cepHas, a3oTucras, a3otHas, ¢pochopHas,

yTOJIbHAsSI, KPEMHHUEBasl KUCIIOTa U UX COJIN)

9.3

IMPOTrHO3UPOBATH n XapaKTCPU30BaATh CBOICTBa BCIICCTB B

3aBUCMUMOCTH OT HUX COCTaBa M CTPOCHH:A, IMPUMCHCHHC BCIICCTB B
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3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOKHOCTBH ITPOTCKAHUA XUMHUUYCCKUX

MPEeBpALICHUI B PA3TUYHBIX YCIOBUAX

10

YMeHue cocTaBsATh MOJIEKYJIIpHbIE U MOHHbBIE YPAaBHEHUS PEaklUii, B

TOM YHUCJIC:

10.1

peakuuii FOHHOTO OOMEeHa

10.2

OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

10.3

WUIIOCTPUPYIOIUX ~XUMHUYECKHE CBOMCTBA H3YYEHHBIX KIJIACCOB

(Tpyni) HEOPraHMYECKUX BEIIECTB

10.4

MOATBCPKAAOIUX T'CHCTUYCCKYIO B3aMMOCBA3b MCXKAY HUMU

11

YMeHue BeIMUCIATh (IPOBOJAUTH PACUETHI):

OTHOCHUTEIIBHYIO MOJIEKYJISIPHYI0O ¥ MOJIIDHYIO MacChl BEILECTB,

MAaCCOBYIO JOJIIO XUMHWYCCKOI'0 3JIEMCHTA B COCAMHCHUU

11.2

MacCOBYIO JIOJIIO BEIIIECTBA B PacTBOPE,

11.3

KOJIMYCCTBO BCIICCTBA U €I'0 Maccy, 00BbeM Ta30B

11.4

M0 YpaBHCHUAM XUMHNYCCKHUX pCaKL[I/Iﬁ U HaAaxXOoAUThb KOJIHUYCCTBO

BellecTBa, 00bEM U Maccy peareHTOB WM MPOJYKTOB pEeaKIUU

12

Bnanenue (3HaHME OCHOB):

12.1

OCHOBHBIMM  METOJlaMH  HAy4yHOro TMo3HaHUs  (HalOioneHue,
U3MEpEeHue, SKCIIEPUMEHT, MOJICTUPOBAaHNE) TP N3YUCHUH BEIIECTB U
XUMHUYECKHX SIBICHUI; yMeHue cQopMyIupoBath MpodieMy |

IIPEIJIOKUTD IIyTH €€ PELICHUS

12.2

0e30macHON pabOThl ¢ XUMHUYECKMMH BEIIECTBAMHU, XHMHUYECKOMN

MOCYJI0¥ M JJabOpaTOpPHBIM 000PYT0BAHHEM

12.3

npaBuiiaMy 0€30MacHOr0 OOpaIlEHUs C BEIlleCTBAMU, UCIIOJIb3YEMbIMU
B HOBCGHHGBHOﬁ JKU3HH, ITPpaBUJIaMU MMOBCACHUA B LCIIAX c6epe>1<eHH;1
3[0POBbsl M OKpYXKalolled MNPUPOJHON Cpeabl; MOHUMaHHWE Bpeaa
(omacHOCTHM) BO3JCHCTBUS Ha >KUBBIE OPTaHU3MBI OINpPEAEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS] W NPEJOTBPALICHHUS UX BPEIHOTO

BO3JE€UCTBUA

13

Hanname IMPAKTUYCCKHUX HABBIKOB IIJIAHUPOBAHUA W OCYHICCTBJICHUSA

CIICAYyIOMUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

N3YYCHUC U OIIMCAHHC (I)I/ISI/I‘-IGCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHUC
C q)HSH‘IeCKI/IMI/I u XHUMHUYCCKUMHU SABJICHUSIMHU, OIIBITHI,

WJUTFOCTPUPYIOILIKE ITPU3HAKU IPOTEKaHUS XUMUYECKUX PEeaKLUi
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13.2

U3y4eHHe CII0CO00B pa3JieNIeHUs cMecer

13.3

MOJIyYeHUE KUCIOPOJIa U U3YUEHHUE €r0 CBOMCTB; MOJIydYeHUE BOAOPOAA
U U3yYEHHUE ero CBOMCTB; MOJYYEHHE YIJEKUCIIOro ra3a M H3ydeHHe

€ro CBOMCTB; NOJIyYEHHE AMMHUAKA U U3YYEHUE €r0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONpEAENIEHHOM MacCOBOM  J0JIeH

pacTBOPEHHOTO BEIIECTBA

13.5

IPUMEHEHHE UH/INKaTOpPOB (;makmyca, METHJIOpaHKa u
¢denondranenna) mas onpeneNeHUs XapakTepa Cpelasl B pacTBOpax

KHUCJIOT U LIeJI0Yen

13.6

UCCIICIOBAHUE M  ONHCAHUE CBOWCTB HEOPraHWYECKHX BELIECTB
Pa3IUYHBIX KJIACCOB; U3YYEHUE B3aUMOICKHCTBHS KUCIOT C METaIaMU,
OKCUJAaMU METAJUIOB, PACTBOPUMBIMUA U HEPACTBOPUMBIMU OCHOBAHUSIMU,
COJISIMU; TOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUI; BHITECHEHUE OJTHOT'O
MeTallla JPYTMM U3 pPacTBOpa CONHU; HCCIEAOBaHHE aM(OTEPHBIX

CBOMCTB THAPOKCHIOB aTFOMUHUS U ITMHKA

13.7

penieHne SKCIepPUMEHTANBHBIX 3a1a4 1o TeMaM: «OCHOBHBIE KJ1aCChI
HEOPraHUYECKUX COCTUHEHUI; « DIEKTPOIUTHYECKAsT TUCCOLUALIMS;
«Baxneimme HeMeTaIbl ¥ UX COSIUHCHUS»; «BakHeHe MeTamibl

U UX COCOIUHCHUA»

13.8

XUMHYECKHE AKCIIEPUMEHTHI, WJLTIOCTPUPYIOIIHE MPU3HAKU
MPOTEKAHUS PEaKIMi MOHHOTO OOMEHA, KayeCTBEHHBIC PEaKIMu Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcCTBOpPaX HOHBI: XJIOpUI-, OpOMHI-,
noaua-, cynbdart-, pocdar-, kapOoHAT-, CUITMKAT-aHUOHBI, THIPOKCH]I-
WOHBI, KATHOHBI aMMOHMSI, MarHus, KaJbIlus, alIOMUHUS, Kene3a (2+)

u xenesa (3+), meau (2+), nMHKa

14

VYwmenue:

14.1

NpPEACTaBIATh PE3yibTaThl dJKCIEPUMEHTa B (OpME BBIBOJAOB,
JI0Ka3aTeabCcTB, TpaUKOB M TaOMUI] M BBISBIATH SMIMPHUYECKUE

3aKOHOMECPHOCTHU

14.2

YCTaHABIIMBAThH CBSI3M MEXKIY PEAbHO HAOIIOJACeMBIMU XUMUYECKUMU
SBJICHUSIMU U MPOLIECCaMU, MPOUCXOASIIMMU B MaKpO- U MUKPOMHUPE,

OOBSCHATH TPUYUHBI MHOTOOOPA3Hs BEIICCTB
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IHNEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, ITPOBEPAEMBbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNH

Kon

ITpoBepsieMblii 31eMEHT COAEP:KAHUSA

1

HepBOHaLIaJIBHBIe XHUMHUYCCKHUC ITIOHATHUA

1.1

1.2

YucThie BelllecTBa U CMECH. CnocoObl pa3aciCHusA cMecei

ATOMBI U MOJICKYJIBI. Xumudeckue 3aeMeHTEl. CHMBOJIBI XHMHYECKUX

OJICMCHTOB. HpOCTLIC " CJIOKHBIC BECIICCTBA.

1.3

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB.

CrerneHb OKUCICHUS

1.4

3aKoH IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTeNnbHAS MOJICKYJIApHass Macca. MaccoBas [0JISI XHMHYECKOI'O

9JIEMCHTA B COCAMHCHUU

1.5

KomuectBo BemectBa. Moib. Momnsipaass Macca. MoJsipHBIIA 00BEM Ta30B.

BzanmocBs3b KOJIMYECTBA, MAaCChbl U YUCJIa CTPYKTYPHBIX €AUHHAI] BEIICCTBA

1.6

DU3NYECKUE U XUMUYECCKUE SABICHUA. XUMUYECKAs peakuus U €€ MpU3HaAKU.

3akoH COXpaHCHHUA MACChI BCIICCTB. XuMudeckue YpaBHCHUA

ITepuoanueckuit 3akoH u Ileproanueckast cucTeMa XUMUYECKUX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuoanueckas cucremMa XMMHYECKHUX 3JIEMEHTOB
J.A. MenneneeBa. [lepnoas! u rpynmnbl. @U3HYECKHI CMBICI TOPSAIKOBOTO

HOMEpa, HOMCPOB IICPUOJa U I'PYIIIbI SJICMCHTA

2.2

Crpoenue atomoB. CocraB aToMHBIX sifiep. M3oTombl. Dnekrponsl. CTpoeHHe
AIIEKTPOHHBIX 000JIOUYEK aTOMOB TEpBBIX 20 XHWMHUYECKHUX 3JIEMEHTOB

[lepuonnueckoit cuctemsl .M. Menneneera

23

3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB XMMHUYECKHX JJIEMEHTOB MEPBBIX
TpEX HIEpUO/IOB, KaJus, KaJblus (panuyca aTOMOB,
AIIEKTPOOTPULIATETLHOCTH, METAJUIMIECKUX M HEMETAJUIMYECKUX CBOMCTB) U
UX COCOIUHEHUH B COOTBETCTBUHM C  IIOJOXKEHHUEM 3JEMEHTOB B

HepHOHquCKOﬁ CUCTCMC U CTPOCHHUEM UX AaTOMOB

3.1

CrpoeHue BemecTBa

Xumuueckass cBsa3b. KoBaleHTHas (l'IOJ'I}IpHa}I Hu HCHOJ’IHpHa}I) CBA3b.
3H€KT‘pOOTpI/IHaT€HBHOCTB XHUMHUYCCKHX QJICMCHTOB. Wonnas CBA3b.

MeTannnueckas CBSI3b
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3.2

Tunbt KPUCTAJNIMICCKUX peI_HéTOK (aTOMHaH, HOHHas, MGTEU'IJ'II/I‘-IGCKaH),
3aBUCHMOCTb CBOMCTB BEIIECTBa OT THUIA KpPICTaHJIPI‘-IeCKOﬁ pCIHéTKI/I n BUJa

XUMHAYECKON CBSA3U

Baxneiiniue MpeACTaBUTCIIM HCOPraHMYCCKUX BCUICCTB. Hemeramner u ux

COCIUHCHUA. MeTamisl 1 ux COCINMHCHU A

4.1

Knaccudukanust 1 HOMEHKIaTypa HEOPraHWYECKHX COCIMHEHUI: OKCHIOB
(coneobpasyromiue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHbIE) u
HecoJieo0pasyrole; OCHOBaHUH (LIENOYM M HEpacTBOPUMBIC OCHOBAHMA);
KHCIIOT (KHCIIOPOJICONIEPKAINE UM OCCKHCIOPOAHBIC, OJHOOCHOBHBIC U

MHOTOOCHOBHBIE); CoJIel (CPEIHUX U KUCIIBIX)

4.2

dusndeckue M XUMHYECKHE CBOMCTBa IIPOCTBHIX BCIICCTB-HECMETAJIIIOB:

BOJIOpPOJIa, XJIOpa, KUCIIOpO/a, CepH, a30Ta, (pocdopa, yriepoaa, KpeMHUS

4.3

du3ndeckue U XUMMHYECKUE CBOMCTBA IMPOCTBHIX BCILICCTB-MCTAJIJIOB: JIMTU,
HaTpu:, KaJinAd, MarHus 44 KaJIbIIHA, AJJFOMUHUA, KEJIC3a.

DNEeKTPOXUMUYECKUH PAJ HATIPSHKEHUN METaJIIOB

4.4

duzngeckue nu XUMHYCCKUC CBOMCTBa BOJOPOAHBIX COCIMHEHMI

HEMETAJIOB: XJIOPOBOJOPOAa, CEPOBOJOPOAA, aMMHUAKa

4.5

duznyeckre 1 XMMUYECKUE CBOWCTBA OKCHIOB HemeTawioB: cepol (IV, VI),
azota(ll, IV, V), dochopa(lll, V), yraepoma(ll, IV), xkpemuusa(IV).

HonyquHe OKCHIO0B HEMCTAIIIOB

4.6

4.7

Xumuueckue cBoiicTBa okcunoB: MetaiwioB [A—IIIA rpymm, uuaka, menu(ll) n
xeneza(ll, II). [Tlonydyenne okcuI0B METAILTOB

XUMHYECKHE CBOMCTBa OCHOBaHMH M aM(OTEpHBIX TMIPOKCHIOB (Ha
npuMepe TUAPOKCUIOB ATIOMHUHHMS, *kKeye3a, [uHKa). [lomydyenne ocHoBaHM

1 aM(OTEPHBIX THIPOKCH]IOB

4.8

OO6mime XUMUYECKHUE CBOMCTBa KHUCIIOT: XJOPOBOJIOPOJHOM,
CEPOBOJIOPOJTHOM, CEPHUCTOM, CEpHOM, a30THOW, (ocHOopHON, KPEMHHUEBOM,
yrosnbHO#. OcoOble XUMUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHON CEpHON U

a30THOM kucnot. [Tomydenne Kucnor

4.9

OO0mme XuMIYECKUe CBOICTBA cpetHuX cojeid. [lomydenue comeit

4.10

HOJ'Iy‘-ICHI/IC, CO6I/IpaHI/IC, pacino3HaBaHue BOAOpPOJAA, KHUCIOPOJd, aMMMAKa,

YTJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

Ilonyyenne aMmuaka, CEpHOM M a30THOM KHCIOT B IPOMBIIUICHHOCTH.

O6H_II/IC CITIOCOOBI MOJIY4YCHUSA MCTAJIJIOB
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4.12

I'eneTnueckas CBS3b MECKAY KJIaCCaMH HCOPraHU4CCKUX COCIMHEeHHU I

XUMHYECKUE PEAKIIUU

5.1

Knaccudukammst XUMHYECKAX PEaKIHid 0 Pa3InIHbIM MTPU3HAKAM: TI0 YHCITY
M COCTaBY yYacCTBYIOIIMX B PEAaKIWHU BEIIECTB, IO TEIIOBOMY Y(PQEKTy, 1Mo

W3MEHEHMIO CTEIICHEH OKUCIICHUS XUMUYECKUX SJIEMEHTOB

5.2

TennoBoit 3pdeKkT XuMHUECKOH peaKknuu, TEPMOXMMUYECKHAE ypaBHEHHS.

DK30- ¥ 3HI0TEPMHUUYECKUE peakunu. TepMoXuMruiecKue ypaBHEHUS

53

OKHCIINTETbHOBOCCTAHOBUTEILHBIC pcaKkuuu. Oxucnurenu )44
BOCCTAHOBHTCIIH. Hpoueccm OKHCJICHHUA W BOCCTAHOBJICHHA. BJICKTpOHHBIﬁ

0aaHC OKHUCIUTEIbHOBOCCTAHOBHUTEIBHOM pCaKkunu

54

Teopuss  BACKTPOIUTUYECKOW  JUCCOIMALIUH. Katuownsl, AHWOHBI.
DNEKTPOIUTHI U HEANIEKTPOIUTHI. CHIIBHBIC U CITa0bIe JICKTPOJUTHI. CTETICHD

Jucconuanumu

5.5

Peakun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKnii MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_[éHHLIe HOHHBIC YPAaBHCHHUA peaxunﬁ

6.1

XuMHSA ¥ OKpYXkKarolas cpena
BemectBa u Marepuansl B IIOBCEJHEBHOW JKHM3HM 4eJoBeKa. beszomacHoe
WCTIOJIb30BaHUE BEIICCTB M XMMHUYECKUX PEaKIHuid B JIaOOpaTOpud U OBITY.

HepBaﬂ NMoOMOIIb NP XUMHUYCCKUX OXKOIraX U OTPABJICHUAX

6.2

XUMHAYEeCKOE 3arpsA3HEHHE OKpYyKawlied cpeapl (KUCIOTHbIE JOXKIH,
3arpsi3HEHHE MOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €ro MPEeIOTBPALICHUS
[Ipenenpuas gomycrumas koHrentpamnus BemiectB (I1IK). Pons xumuum B
pEIICHHN DJKOJOTWYECKHX MpoOsieM. YcCuieHHe NapHUKOBOro 3¢dexra,

paspylieHHe 030HOBOT'O CJIOSI

6.3

ITpumenenue cepsl, a3ota, Gpocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUH B
ObITY, MEIMLIMHE, TPOMBIIUIEHHOCTH U CEeIbCKOM Xo03sicTBe. [IpumeHenune
METaJUIOB W CIUIaBOB (CTanb, YyTyH, TIOPATIOMHHUI, OpoH3a) B OBITY U
INPOMBIIIJIEHHOCTH UX coeauHeHuil. IloHsATHE O KOpPpO3UM METaIoB,

OCHOBHBIE CTIIOCOOBI 3aIIUTHI KX OT KOPPO3HH

6.4

[TpupoaHble MCTOUHUKHU YIJIEBOAOPOAOB (Yroib, MPUPOAHBIA ra3, HE(QTh),

MPOAYKTHI KX TIepepaboTKu (OEH3UH), X POJIb B OBITY M MPOMBIIIIIICHHOCTH

6.5

IlepBoHavanpHbIe MOHATHA 00 OPraHMYECKUX BEIIECTBAX KAaK O COECAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TWIEH, AaleTWICH, 3TaHOJ, TIJIMLEPHH, YKCyCHas

KI/ICJ'IOTa). [TonsiTHE O OMOJOTMYECKH BaXKHBIX BCHICCTBAX: JKHUPaAX, 6€J'IK8.X,
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YIJIEBO/AAX — U UX POJIM B KU3HU UYENIOBEKa
7 Pacuérsr:
7.1 Mo GopMysIaM XUMHYCCKHUX COSAMHCHUN
7.2 Macchl (MaccoBOIi) 01 PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMHUYECKUM YpPaBHEHUAM

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

* Xumus, 8 knacc/ 'abpuensn O.C., OctpoymoB U.I'., CnankoB C.A., AKIITHOHEPHOE
obmmectBo «M3narensctBo «IIpocsenienne
* Xumus, 9 knacce/ I'abpuensa O.C., Octpoymos U.I'., Cragkos C.A., AKIHOHEpHOE

obmectBo «M3narensctBo «IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI IJI1 YUUTEJIA

Xumust. 8-9 knaccel. bazoBeiii ypoBeHb. MeTomuueckoe nocobue k yuebnunkam ['abpuensna
0. C., OctpoymoBa U. I'., Cnaakosa C. A./O. C. I'abpuensn, C. A. Cnaakos
MeTtoaunueckoe nmocobue st yuurens XMUMUA 9 knace/O. C. I'adbpuensa, U. T

Octpoymos, U. B. Axcénosa. [Ipoceemenue 2019.

IHUPPOBBIE OGPA3OBATEJBHBIE PECYPCHI U PECYPCBI CETU
HUHTEPHET
Bbubnnorexa [JOK

https://resh.edu.ru/subject/29/ - Poccuiickas 3eKTpOHHAS NITKOJIA
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