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l. IHOACHUTEJIBHAS 3AIINCKA

[IporpaMMa Mo XMMHUHM Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs COCTaBIEHa Ha OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[Tporpamma no xumMuu Aa€T NpeaCTaBICHUE O LENSIX, 00IIel cTpaTeruu o0y4yeHus, BOCIUTAHUS U
pa3BUTUs OOyYaloOUIMXCA CpeACTBaMH Y4eOHOro IIpelMeTa, YCTaHABIMBAET o00s3aTeabHOe
IPEIMETHOE  COJAEp)KaHME, IIPElyCMAaTPUBAET  paclpeAeseHue €ero 1Mo  KiaccamM |
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOorpaMMbl [0 XUMHUH, ONPEAEISAET KOIUYECTBEHHbIE
Y KQueCTBEHHbBIC XapaKTEPUCTUKU COACPKAHMS, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD H3yUeHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEW 00YUJaIOIINXCS, ONPEIEIIIET BO3MOXXHOCTH IPEAMETA IS peaTu3aliu
TpeOOBaHUIl K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011ero obpa3oBaHus, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XMMHUHU Ha
YpOBHE IIeNieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB yU4e€OHO-II03HABATEIHHOU JESATEIbHOCTH
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHUE XMMHUHU CIY)KUT OCHOBOH i (pOpMHpOBaHHS MHUPOBO33PEHHUSI OOYUaIOMIEToCs, €ro
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
NPECTaBICHUS O B3aMMOIPEBPAILCHUAX YHEPTUU U 00 SBOJIIOLIUHU BEIIECTB B MPUPOJIE, O IMYTSIX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTHUECKOH, MUILEBOM U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.
N3yyenue xumuu:

CIOCOOCTBYET peanu3alliil BO3MOXKHOCTEH M caMOpa3BUTHUS U (OPMUPOBAHUSA KYIBTYpPbI
JTUYHOCTH, €€ 001Iel 1 QYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUpPOBAaHUE MBILIUIEHUS U TBOPYECKHUX CIOCOOHOCTEW 0O0ydarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHUHM, HEOOXOMUMBIX KaKk B TIOBCEIHEBHOM J>KM3HM, TaK U B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HaKOMHUT CO crienn(UKON HAYYHOTO MBIIIEHUS, 3aKJIa/IbIBAET OCHOBBI 1I€JIOCTHOTO B3TJIsAa Ha
€AMHCTBO TPUPOJBI M UYEIOBEKa, SBISIETCS OTBETCTBEHHBIM JTanoM B (OPMUPOBAHUU
€CTEeCTBEHHO-HAYYHOM IPaMOTHOCTH 00YYaIOIINXCS;

croco6cTByeT (POPMUPOBAHHIO IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYyYHBIM 3HAHUSM, K
MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOe 00pa3oBaHHe 00Yy4arOIIUXCS.
JlaHHbIe HanpaBiIeHUs B 00y4eHUN XUMUU 00€CTIeUnBAIOTCS CIIEHU(BUKON coiepKaHus yueOHOTo
npeaMeTa, KOTOPBIN SBIsIeTCS MeJarornyecky aJanTHPOBAHHBIM OTpakeHHEM 0a30BOW HAyKH
XUMHH Ha OTPEIEIEHHOM dTane e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHMs OPHUEHTHPOBAH HA OCBOEHHUE
00y4JarOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATUN XUMUU, OCHOB HEOPTaHUYECKOW XMUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa cofepxaHusl IpOrpaMMBbl 110 XUMHH c(pOpMHpOBaHA HA OCHOBE CUCTEMHOT'O MOJIX0/1a
K e€ n3ydenuro. CozepikaHue CKIIaJbIBAETCS U3 CUCTEMBI MOHATHI O XMMHUYECKOM 3JIEMEHTE U
BEIIECTBE M CHCTEMBl MOHATUH O XUMHUYECKOW peakiuu. OOe 3TH CHCTEMBI CTPYKTYPHO
OpraHU30BaHbl M0 MPUHIUITY MOCIEAOBATEIILHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX
MPEJICTaBICHUI PA3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AIIEKTPOIUTHUECKON AUCCOIMAIINY BELIECTB B PACTBOPaX.

Teopernueckre 3HaHUS pPAacCCMATPUBAKOTCA HA OCHOBE SMIMPHYECKH [OJYYEHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS OCIEOBATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSS
(GyHKIMU 0OBSICHEHUS M TPOTHO3UPOBAHMSI CBOICTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
IIPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMmbl 10 XUMHUHU CITIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKON
COCTaBJIIOLIECH HAYyYHOW KapTUHBI MHUpa B JIOTMKE €€ CHCTEMHOW IPUPOIbI, LIEHHOCTHOIO
OTHOLIEHUSI K HAyYHOMY 3HAHUIO U METOJIaM MO3HaHUsI B Hayke. M3yueHue XuMuu IpoucXoauT ¢
NPUBJICYCHHEM 3HAHUW M3 paHee M3YYCHHBIX YUEOHBIX MpeAMeToB: «OKpYX Aol MUp»,
«buonorus. 5-7 kinacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydyeHUM XUMUU TPOUCXOAUT (HOPMHUPOBAHUE 3HAHWU OCHOB XMMHYECKOM HAyKU Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyIbTYphl. 3alaya y4eOHOro MpeAMeTa COCTOUT B (POPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
NpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHMS TPU U3YYECHUU BEIIECTB U XUMUYECKUX PEAKIUH, B
dbopMUPOBaHUM ¥ PA3BUTHUH [O3HABATEJIBHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEI0BATENIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Tpu n3yvyeHny XUMHUK Ha YPOBHE OCHOBHOT'O OOIIETr0 00pa3oBaHus BaXKHOE 3HAUEHUE pruodpenn
TaKue 1eJIH, KakK:

— (opMHUpOBaHME WHTEIUIEKTYaJIbHO pa3BUTONW JIMYHOCTH, TOTOBOW K CamM000pa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOyYeHUs Ha CHCTEMaTH4YecKoe MpHOOILIeHHe OOydarolmMxcs K
CaMOCTOSITENIbHOW  IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GOpMUPYIOITUM MOTHBALIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHHe yCIOBHUIl, CHOCOOCTBYIOUIMX MPUOOPETEHHIO OOYyYaloIIMMHUCA — OIBbITa
pa3HoO0pa3HON AEATEeTHbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KITFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMTIETSHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— (hopmupoBanue oOuIel GyHKIIMOHATHHON U €CTECTBEHHO-HAay4YHOI I'PaMOTHOCTH, B TOM YHCIIE
YMEHHUH OOBSCHATH M OLICHMBATh SIBJICHUS OKPYKAIOLIEro MHpa, HCIOJIb3Ysl 3HAHUS U OIBIT,
MOJTyYeHHBIC TIPH M3yYEHUU XUMHUU, MPUMEHSATh UX MPH PEIICHUH MpoOJieM B MOBCEIHEBHOM
JKU3HU U TPYJIOBOM AESITENbHOCTH;

— QopmupoBaHue y o00y4aromMxcs TYMaHMCTUYECKUX OTHOIICHWH, MOHUMAaHHUS II€HHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTHYECKH I€1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATEIBHOCTH B LENISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroLleW MpUpOJHOU
Cpensbl;

— pa3BUTHE MOTHBAIMM K O0YYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAaMOBOCIIMTAHUIO Ha
OCHOBE yCBOEHUS O0IIEYEIOBEYECKUX LIEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpOoduIIs
Y HaIlPaBJICHHOCTH JabHEHIIIEro 00yueHus..



OO01mee 4YKWCIIO YacoB, OTBEIEHHBIX JUIS HM3YyYCHUS XHMHH HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanmus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



1. COJEPKAHUE OBYYEHUA

9 KUIACC

BemecTtBo 1 XUMHYeCKasl peaKuust

[lepuonnueckuii 3akoH. [lepuoauueckas cucteMa xumudeckux siaeMentoB JI. . Menneneena.
Crpoenune aToMOB. 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB XMMUUECKHX 3JIEMEHTOB IIEPBBIX TPEX
NEPUOJOB, KaJlMs, KalbLUs U UX COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM BJIEMEHTOB B
[Ieproanyeckoi cucTeMe U CTPOCHUEM X aTOMOB.

CrpoeHue BeniecTBa: BUABI XMMHUYECKOM CBSI3U. THUIIBI KPUCTAIUIMUECKUX PEUIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XMMUYECKOM CBS3HU.
Knaccugukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. XMMHUECKUE CBOMCTBA BEUIECTB,
OTHOCSILIUXCS K PA3JIMYHBIM KJIACCaM HEOPraHWYEeCKUX COCIUHEHUH, TIE€HETHYEeCKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccugpukanuss XUMUYECKHX pEaKUUi MO pa3sTUYHbIM MpH3HaKaMm ([0 YUCIy M COCTaBY
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, IO TEITIOBOMY 3P (DEKTY, 0 H3MEHEHHUIO CTETICHEH OKHCICHHS
XMMHUYECKHX JJIEMEHTOB, [0 OOpaTUMOCTHM, IO Y4YacTHIO KaTajau3aropa). OJK30- H
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonsatne O cKoOpocTH XHMMHYECKOW peaknuu. [loHAaTHe 00 0OpaTHMBIX W HEOOpPATHMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonstue o
karanuse. [lonsaTue o xuMnyeckoMm paBHOBeCUH. DaKTOpPHI, BIUAIOIIUE HA CKOPOCTh XUMUYECKON
pEaKLUy U MOJ0KEHHE XMMHYECKOIO PABHOBECHSI.

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIMM,  JJCKTPOHHBIM  OajaHC  OKUCIMTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHWE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii ¢ UCIOIb30BaHUEM METO0/1a SJIEKTPOHHOT 0 OanaHca.

Teopus 27AEKTPONUTUYECKON AUCCOUALINH. DIEKTPOIUTHI U HEIJIEKTPOIUTHI. KaTHOHBI, aHNOHBI.
MexaHu3M [MCCOLMAlIMM BELIECTB C PA3JIMYHBIMU BUJAMH XUMHUYeCKoW cBs3H. CrTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YCIIOBUS MpPOTEKaHWs peakUuil HMOHHOro OOMEHa, MOJHbIE U
COKpAaIEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
NpEJCTaBICHUH 00 3IEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE peakuu Ha HOHBI.
[TonsTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJEJIIMUA KPUCTAININYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U
HeMeTaJUIoB (rpadura M anMasa), CIOXKHBIX BEHIECTB (XJIOpHAAa HATpHs), HCCIeI0BaHUE
3aBHCHUMOCTH CKOPOCTH XHMHUYECKONM peakIMU OT BO3JEHUCTBUSA pPAa3IMYHBIX (HAKTOPOB,
MCCJIEJOBAHKE DJIEKTPOIIPOBOJHOCTH PAcTBOPOB BEILECTB, IpoLEecca JUCCOLUAIUN KHUCIOT,
menoded U conedl (BO3MOXKHO HCIIOJI30BaHUE BHJIEO MAaTEpUANIOB), NPOBEJCHHE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKK MPOTEKaHUS peakluii MOHHOro oOMeHa (oOpazoBaHuE Ocajka,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX pEaKUuil (rOpeHue, peaklu pa3jokKeHHs, COSAMHEHHs), paclo3HaBaHUeE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAUeCTBEHHBIX pEakUMii Ha MOHBI, pELIEHUE
JKCIIEPUMEHTAIBHBIX 3a7a4.

Hemera/ibl 4 MX COeJUHEHHA

OOmast xapakTepucTukKa rajgoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTE€pPHbBIC CTETECHU
okucneHus. CTpoeHne U (U3NYECKUE CBOMCTBA MPOCTHIX BEHIECTB — TaJOr€HOB. XHUMHYECKHE
CBOWCTBAa Ha MpHMeEpe XJopa (B3aUMOJCICTBHE C MeTalllaMH, HEMETAaJUlaMH, IIeIIOYaMH).



XnopoBogopoa. CossiHasg KUCI0Ta, XMMHUYECKHUE CBOMCTBA, MOJIydyeHUue, puMeHeHue. Jleiictere
XJIOpa U XJIOPOBOJOPOJAa Ha OpraHU3M 4eJOoBeKa. BakHeWInue XJIOpHAbl U UX HAaXOXKICHHUE B
IpUpOJIE.

O61mmas xapakTepuctuka 31eMeHToB VIA-rpynmbl. Oco0eHHOCTH CTPOCHUS aTOMOB, XapaKTEePHbIE
ctenenu okucieHus. Ctpoenue u Gpu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U CEPHI.
ANnoTpornHble MOAU(PHUKALIMN KUCIOPOa M cepbl. XUMHUYECKHEe CBOMCTBa cepbl. CepoBOaOpOI,
CTpoeHue, GU3NIYEeCKue U XUMHUYECKHe CBOMCTBAa. OKCUIBI CEPhl KaK MPEICTABUTEIN KUCIOTHBIX
okcuioB. CepHasi KuCIOTa, PU3NYECKUE U XUMUYECKUE CBOMCTBa (0OILIME KaK MpeCTaBUTENs
KJ1acca KUCJIOT U crenuduueckue). XMMUUECKHE peaKklnu, JIeKaIINe B OCHOBE MPOMBILIUIEHHOTO
crioco0a nony4yeHusi cepHoil kucioThl. [Ipumenenne cepHoit kucioTel. Cojid CEpHOM KUCTOTHI,
KadeCcTBEHHast peakiusi Ha cynbdar-moH. HaxoxneHnue cepbl m €€ COeAMHEHHH B MpPUPOJIE.
XUMHYECKOE 3arpsi3HEHUE OKpPYXKArolled cpelbl COCIUHEHHSMH cepbl (KHCIOTHBIE JOXKIHU,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBPAILICHUS.

OO0mmas xapaktepucTuka 31eMeHToB VA-Tpymibl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepPHBIC
CTENEHH OKHCIIEHUs. A30T, paclipOCTpaHEHUE B pUpoJe, PU3NUECKUE U XUMUYECKHE CBONCTBA.
KpyroBoport azora B npupojie. AMMHAK, ero GU3NYeCKUe U XUMUYECKUE CBOWCTBA, OTyYEHUE U
npumenenue. Conu aMMOHMS, HUX (UINYECKUE M XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE.
KauecTBeHHast peakuys Ha MOHbI aMMOHUS. A30THas KHCIIOTa, €€ IMolydeHue, pu3nyecKkue u
XUMHYECKHE CBOWCTBa (00IIME KaK MPEICTaBUTENS Kilacca KHCIOT U CrenupuYecKue).
Hcnonp30BaHre HUTPATOB M COJIEH aMMOHUS B KAUECTBE MUHEPAJbHBIX YA0OpeHHid. XUMHUECKOe
3arps3HEHUE OKpYXalollleld Cpeabl COeIMHEHMSAMHU a30Ta (KUCIOTHBIE IOXIW, 3arpsi3HEHHE
BO3/yXa, MouBbl U BoJ0EMOB). Docdop, amnorponHbie Moaudukanuu gochopa, pusnueckue u
xummnueckue cporictBa. Oxenp pocdopa (V) u pocdopnast kuciora, GpuzndecKkue 1 XMMHUECKHE
CBOWCTBa, osyyeHue. Mcnonb3oBanue GpocdaToB B KaueCTBE MUHEPAIBbHBIX YI00pEHHI.

O6u1as xapakTepucTuka 31eMeHToB |V A-rpynnsl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHbIe
CTENIEHU OKHCIEHUS. YTJIEepoAa, aJUIOTPOIHbIE MOAU(UKALMHU, PACIPOCTPAHEHHE B HPUPOJIE,
¢duznueckue U xuMudeckue cpoiictBa. AncopOuus. Kpyrosopor yriepona B npupoje. Okcuabt
yriepoja, ux Gpu3nveckue 1 XMMU4eCKHe CBOMCTBA, IEHCTBHE Ha KUBbIE OPraHU3MBbI, TOJTyYSHHE
U IpUMEHeHue. DKOJIoTHYecKue MpoOieMbl, cBi3aHHble ¢ okcuaoMm yriaepona (I1V), rumoresa
[J100aJbHOTO MOTEIUIEHUsT KJIMMaTa, MapHUKOBBIM 3QQeKT. YronpHas KUcIoTa U €€ COlu, MX
¢duznyeckue U XMMHUYECKHE CBOICTBa, MoOJlyueHHE M npuMeHeHHe. KadecTBeHHas peakius Ha
KapOoHaT-1oHBIL. Mcnonap3oBaHrne KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIIIEHHOCTH U CEITHCKOM
XO34UCTBE.

[TepBoHavanbHble MOHATHSI 00 OPraHUYECKUX BELIECTBaX Kak O COEMHEHUSX yriepoja (MeTaH,
9TaH, STWJIEH, aleTWIEeH, JTaHOJ, TJMIEpUH, YKCycHas Kuciota). IlpuponHble HCTOYHHMKHU
YIIEBOIOPOAOB (YToJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX TiepepaboTku (OEH3MH), UX POJIb
B OBITY M NPOMBIIITIEHHOCTU. [IoHATHE O OMOJIOTHYECKH BaKHBIX BEIIECTBAX: KHUpax, OeKax,
yriaeBojax — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOe €IMHCTBO OpPraHUYECKUX U
HEOPraHMYECKUX COEAMHEHUH.

KpemHuuii, ero ¢usnueckue u XUMHYECKHUE CBOWCTBA, MOIydYeHUEe M npuMeHeHue. CoearnHeHus
KpeMmHus B npupoje. OOmme npeacraBienus 06 okcuae kpemaus (1V) U kpeMHHEBOH KHCIOTe.
Cunukatel, UX HCIHOJb30BaHUE B OBITY, B TMPOMBIIUIEHHOCTU. BakHelmime cTpouTenbHbIE
MaTepuayibl: KEepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[Ipobmembl OGe3omacHOro
MCII0JIb30BaHUs CTPOUTEIBHBIX MAaTEPUAJIOB B TIOBCEIHEBHOMN XKU3HHU.

Xumuueckuii IKCnepumenm:



u3ydeHue o00paslloB HEOPraHMYEeCKHX BEIIECTB, CBOMCTB COJSHOM KHUCJIOTHI, IPOBEICHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJICHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxkaromue (QU3NYECKUe M XUMUYECKHE CBONCTBA TAJIOTCHOB M MX COCIWHEHUHN (BO3MOXKHO
UCIIOJIb30BaHUE BHUAECOMATEpUaAOB), O3HAKOMIIEHHME C 0OpasliaMd XJIOpUAOB (TajJOreHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJb30BaHUE
BUJICOMATEPHANIOB), HAOIMIOJeHHEe Tpolecca OOyrauBaHUS — caxapa TOJ  JICHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOMN
KHUCJIOTBI, TIPOBEJCHUE KAueCTBEHHOM peaklMu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (pU3MYeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO MCIIOJIb30BaHUE BHUIEOMATEPHAIIOB), 00pa3liaMu a30THBHIX M POCHOPHBIX YA0OpEHMIA,
MoJIydeHHe, coOupaHue, pacrlo3HaBaHWE W HW3yYeHHWE CBOWMCTB aMMHakKa, IMPOBEIACHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUA U GocaT-uoH U U3YUeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJICICTBHE KOHIICHTPUPOBAHHOM a30THON KHUCIOTHI C MEbI0 (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHAIIOB), HW3Y4YEHHUE MOJEIEeH KPUCTAUIMUYECKUX pemETOK anMmasa, rpadwura,
dynnepeHa, 03HaKOMJIEHHE C MPOIIECCOM aJCOPOIIMU PaCTBOPEHHBIX BEIIECCTB AKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTUBOrasa, MojdydeHue, coOnpaHue, paco3HaBaHue U U3y4eHHE CBOMCTB
VIJIEKUCIIOrO Tra3a, MPOBEACHHE KAueCTBEHHBIX pPEakIuil Ha KapOOHAT W CHJIMKAT-HOHBI H
W3y4eHUE TMPU3HAKOB WX TMPOTEKaHUs, O3HAKOMJIEHHE C TMPOAYKIMEH CHJIMKATHON
MPOMBIIIUICHHOCTH, PEIICHUE IKCIIEPUMEHTAIBHBIX 337124 110 TeMe «BaxxHelne HeMeTauIbl U UX
COCTMHEHUS».

MeTa/libl M UX COCAUHEHUS

OO0mias xapakTepUCTUKAa XUMHUYECKUX JJIEMEHTOB — METAJ/VIOB HA OCHOBAaHUHU MX IOJOKEHUS B
[Tepuoanueckoit cucreme xumuueckux dsneMmeHToB JI. M. MeHpeneeBa W CTPOEHUS ATOMOB.
Crpoenue MeramioB. Mertaminueckas CBSI3b M METAJUIMUYECKas] KPUCTAUIMYECKAs pEeHIETKa.
DNEKTPOXUMUYECKUN Pl HanpspkeHUM MertayuioB. Du3MUecKkne W XMMUYECKHE CBOMCTBa
MeTayioB. O6mue crnocoOs! mosydeHus MetaoB. [IoHsATHE O KOPPO3UK METaJIJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHUNA, OpoH3a) M MX
MPUMEHEHNE B OBITY U IPOMBIIIIICHHOCTH.

[[{enounsle MeTamibl: nonoxeHue B [lepmoanueckoil cucreme xumuueckux siaemeHToB J[. U.
MenneneeBa, CTpoe€HHE WX aTOMOB, HaxoxJeHue B mpupoae. dusmyeckne M XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI M THAPOKCHIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJNIOB U UX COCTMHEHUM.

[[{enouHo3emenbHbIE METAJIBI MarHU M Kajablui: nonoxeHue B llepuogmyeckoil cucreme
xuMmudeckux snemeHToB . M. MenpaeneeBa, cTpoeHWE MX aTOMOB, HaXOXKJICHHE B MPHUPOJE.
duznueckrie 1 XUMHYECKHE CBOMCTBA MarHWs W KanbIus. BakHeWmmme coeqUHEHUS KaJdbIIHs
(oxcun, ruapokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHeHUSI.

AmomuHui: nonoxkenue B [lepuonnueckoit cucteme xumuueckux snemenToB . . Menneneesa,
CTPOCHHE aToMa, HaxOXJeHHe B mpupojae. Ouzndeckue U XUMUUYECKHE CBOMCTBA AJFOMUHUS.
AmMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCHIA AITFOMUHUS.

Keneso: nonoxenue B [lepuonnueckoir cucreme xumuueckux snnementoB Jl. M. Menneneena,
CTPOCHHME aroMa, HaxoxieHue B mpupoge. Dusmyeckrue W XUMHUYECKHUE CBOMCTBA Kejesa.
Oxkcuapl, Tuapokcusl u comn xenesa (1) n xenesa (I11), ux cocras, CBoOMCTBa U TOJIyYCHHE.
Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C 00pa3llaMH METaUIOB U CIUIAaBOB, UX (U3NYECKUMHU CBONCTBAMH, H3yUCHUE
pe3yIbTaTOB KOPPO3UU METAIUIOB (BO3MOXKHO MCIIOJIB30BaHNE BUIEOMATEPUAIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHUSL OKCHJA KajJbl[Msl M HATpUs C BOJOM (BO3MOXKHO HCHOJIb30BaHUE



BUJICOMATEpHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs Kee3a B
KHCToposie  (BO3MOXKHO  HCIIOJNIB30BAaHWE  BUICOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, KajlblUs, aIIOMUHUS, IMHKa, xene3a (1) u xenesa
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IUIAMCHM MOHAMHU HaTpHS,
KaJusl U KaJiblidg (BO3MOXHO MCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIa aTFOMUHUS M THUIPOKCH/IA [IMHKA, PEIICHHE YKCIIEPUMEHTAIBHBIX 3a1a4 110
TeMme «BakHeNIe METallJIbl U UX COCIMHEHUS.

XuMHs 4 OKpPYsKaIIas cpeaa

BemiectBa n Matepualibl B TOBCEIHEBHOM KU3HU UeloBeKa. be3onacHoe MCHOIb30BaHUE BEIIECTB
U XUMHUYECKUX peakiuii B ObITY. [lepBasi moMoIs Ipu XMMHYECKUX 05KOTaX M OTPABICHUSIX.
XUMHUYECKOE 3arpsi3HCHHUE OKpYXaromien cpeapl (TpeaesibHas OMyCTUMasi KOHIEHTpPALUs
Beniects, gainee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAJIIOB, IOJIMMEPHBIC MATEPHUAIBI).
Meoswcnpeomemmnunie ceasu

Peanuzamus MeXIpeIMETHBIX CBSI3eU MPHU M3YYEHHH XMMHH B 9 KIllacce OCYIIECTBISIETCS Yepes
UCIIOJIb30BaHNE KaK OOLIMX €CTeCTBEHHO-HAYYHbIX MOHATUN, TaK U TMOHSATUH, SBISIOUINXCS
CUCTEMHBIMHU JIJISI OTJCJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYIHOTO ITHKJIA.

OOme ecTeCTBEHHO-HAyUYHbIE TMOHATHA: HAy4dHbIH (DaKT, THMOTE3a, 3aKOH, TEOPHSs, aHaJU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MepeHHe, MOJIETh, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOTIOTHS, MaTepPHAIIBI.

®dusnka: MaTepus, aTOM, dJICKTPOH, TPOTOH, HEUTPOH, UOH, HYKITUJI, U30TOIIbI, PaTMOAKTHBHOCTb,
MOJIEKYJIa, SJICKTPHUSCKUN 3apsi]l, TPOBOIHHUKH, TIOTYITPOBOIHHUKH, JUIICKTPUKH, (DOTOIIIEMEHT,
BEIIECTBO, TEJNO, O0BEM, arperaTHOE€ COCTOSHHUE BEIECTBAa, Ta3, pPacTBOP, PACTBOPUMOCTH,
KpUCTAIIIIMYECKast pelIéTKa, CIuIaBbl, (PU3NUECKUE BETUYHHBI, € IMHUIIB U3MEPEHHSI, KOCMHUECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COTHIIE.

buonorust: ¢orocuHres, npixaHue, Ouocdepa, HSKOCHUCTEMA, MHUHEPAJIbHBIE YAOOpEHUs,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTaTEeNIbHbIE BEIECTBA.

['eorpadus: atmocdepa, rumpochepa, MUHEpaNIbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAaeMbIe,
TOTUIMBO, BOJTHBIC PECYPCHI.



I11. IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA IMTPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE Pe3yabTaThl OCBOCHUSI IPOrPaMMBbl OCHOBHOT'O OOIIET0 00pPa30BaHUsI JOCTUTAIOTCA
B X071¢ 00yUeHHsI XUMHHU B €IMHCTBE Y4€OHON M BOCIIUTATEIBHOM JESITEILHOCTH B COOTBETCTBUU
C TPaIUIIMOHHBIMU POCCHICKIMHU COLMOKYIIBTYPHBIMHU U TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBWIAMM U HOPMAaMM MOBEACHHS U CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HaHUs, CAMOPAa3BUTHUS U COLUATH3AIUN 00YJarOIINXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT FOTOBHOCTh OOYUYAIOIIMXCS PYKOBOJICTBOBATHCS CHCTEMOMU
MO3UTHBHBIX [IEHHOCTHBIX OPUEHTALMI U PACIIMPEHUE OIBITA ICATEIILHOCTH Ha €€ OCHOBE, B TOM
Yrclie B 4aCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H HAyYHOMY
HACJIeINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HMHGpOpMAIUEil O MepeAoBbIX JOCTUKEHHUSIX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS O COLUATBHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOLICHUH B KOJIJICKTUBE,
KOMMYHHKaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJE3HOM, y4eOHOMCCIIeA0BAaTEIbCKOM,
TBOPYECKOH W JPYTrUX BHIAX JCSITEIBHOCTH, TOTOBHOCTH K pPa3HOOOpPA3HOW COBMECTHOU
NeSITeTIHHOCTH TIPU BBITTOJIHEHUH YY€OHBIX, MTO3HABATEIBHBIX 33/1a4, BHITOJTHEHHA XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUM Yy4YEOHBIX IPOEKTOB, CTPEMJICHMS K B3aWMOIOHMMAaHUIO U
B3aMMOIIOMOIIM B TIpolecce 3TON y4eOHOW JesATeTbHOCTH, TOTOBHOCTH OIIEHHMBAaTh CBOE
MIOBEJICHHUE ¥ TIOCTYITKHA CBOMX TOBAPHIIEH C MO3UIIMYA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUS MOCJIEICTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE M XMMHMUYECKOW PEaKLUH, COOTBETCTBYIOIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M COCTaBJISIOIIAE OCHOBY JJISi TOHUMAHHSI CYITHOCTH
HAYYHOH KapTHHBI MUpA, TPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPHPOJIBL,
B3aMMOCBS35IX UEJIOBEKAa C TPUPOJHOM Cpedod, O polu XUMHM B TO3HAHUU OTHX
3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAalpaBlIEHHbIE Ha TIOTYYeHHWE HOBBIX 3HAHWH 10 XUMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YNTATENbCKOM KYJIBTYPHhI, B TOM YHCJIE HaBBIKOB CAMOCTOSITEIILHON PabOTHI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypoOM, AOCTYMHBIMH TEXHHUUECKUMH CpEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEeHHI0O U T[03HAHUIO, JI0OO3HATENBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHUIO, MMPOSKTHONH M HCCIEN0BATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHHE LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIEHMSI K CBOEMY 3/I0POBbIO, YCTAHOBKHU Ha
30pOBBI  00pa3 KM3HM, OCO3HAHME TIOCIEJACTBHA W HENPHUITHE BPEIHBIX MPUBBIYEK
(ynorpeOyieHUsI aJKOTroJsi, HApPKOTHKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY M pealbHOM KU3HU;



5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTHUECKOMY M3yYeHHIO podeccrii 1 Tpyaa pa3iuyHOro poaa, yBaKECHHE K TPYIY
U pe3yibTaTaM TPYIOBOM IEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE NPUMEHEHMS IPEAMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BBIOOP WHAUBUAYAIBHONH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MNpopecCHOHATBbHONW MAEATEeNbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B IPOGECCHOHATBLHOU CPE/IE;

6) 9K0JIOrMY€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH Liejiecoo0pa3Hoe OTHOILIEHUE K MPUPOJIE KaK HCTOUHUKY KU3HU Ha 3eMiie, OCHOBE
e CylecTBOBaHMs, IOHUMAaHHE IIEHHOCTH 3JI0pOBOrO M Oe3omacHOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY H TICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil OE30MaCHOTO MOBEACHUS U paboTe ¢ BEIIECTBAMU,
a TaK)K€ B CUTYyAlLUAX, YIPOKAOIIKX 30POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH TNPUMEHATH 3HAHMSI, MOJy4YaeMble NPU H3YUYEHUU XUMUH, U PELIeHUus 3ajad,
CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa 3KOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLIMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MerampeaMETHBIX pe3yNIbTAaTOB BBIACISIOT 3HAUUMbIE Ui (OpPMHUpPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, cucTema,
MPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peIMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUM M3 ATHX MPEeIMETOB (OPMUPOBATH MPEACTABIEHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.
ITo3naBaTebHBbIE YHMBepPcaJIbHbIe YUeOHbIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHUSI KCIOIb30BATh MPUEMBI JIOTUYECKOTO MBIILJIEHUS MPU OCBOEHUM 3HAHUMW: PACKpPBIBATh
CMBICJI XUMHUYECKUX TIOHSATHH (BBIACNATh MX XapaKTepHbIE TMPU3HAKHU, YCTAHABJIMBATH
B3aMMOCBSA3b C JAPYTMMHU TOHSTUSMH), HCIIOJNB30BAaTh MOHATUS JUISI OOBSICHEHHS OTAENbHBIX
(GakKTOB U SABJICHUIA, BBIOUPATH OCHOBAHMSI U KPUTEPHUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEAKIIMi, yCTaHABIMBATh MPUYUMHHO-CIEJCTBEHHBIE CBSI3U MEXKIY OOBEKTAMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PpaACCYKACHHUS (MHIYyKTHBHBIC, JETYyKTHUBHBIC, MO aHAJIOTHH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

YMEHHE TPUMEHSATh B TIPOIECCe TO3HAHMUS TOHATHS (MIPEIMETHBIE M METaNpeJAMETHEIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, HpeoOpa3oBbIBATH MIMPOKO
NPUMEHSIEMbIE B XMMHUM MOJIENbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pelieHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4€TOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBbIX MPOIECCAX U SABJICHUSIX.

ba3oBrle uccienoBaTe/bCKUe NeHCTBHA!



YMEHHUE UCIOJIb30BaTh MTOCTABJIEHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, & TAK)KE B
KaueCTBE OCHOBBI JJIsi (DOPMHPOBAHUS THIIOTE3bI 1O MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX
CYXKJICHU;

NpUOOpETEHUE OMNbITa MO IUIAHUPOBAHUIO, OPraHU3allMM U TPOBEICHUI0 YYCHHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJOM MpoIlecca, CAaMOCTOSATEIbHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (GOpMyIUpOBaTh OOOOIICHHS M BBIBOJLI 1O pE3ylibTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yMEHHE BbIOMpaTh, aHAIU3UPOBATH U MHTEPIPETUPOBATh MHGOPMAIUIO PA3IUYHBIX BHUJIIOB U
dbopM mpencTaBiIeHUS, TOTYy4aeMy0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JTUTEpaTypa
XUMHYECKOTO COJIep KaHusl, CIIPaBOYHBIEC TOCOOUs, pecypchl UHTepHETa), KpUTUUYECKH OIICHUBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHITh Pa3IUYHbIE METOAbl M 3alpOChl MPH IMOUCKE M OTOOpe HHpOpMAIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIUMBIX JJIs1 BBITIOJHEHUS YI€OHBIX M MIO3HABATEIbHBIX 3a/1a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIAaJICHUE KYJIbTYpOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBbHYIO (OpMy MpencTaBICHUS
uH(pOpMaAMM ¥ WLTIOCTPUPOBATH pEIIacMbI€ 3aJaud HECJIOKHBIMH CXEMaMH, JuarpaMmami,
npyrumu Gpopmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHE WCIOJIb30BaTh U AaHAIM3UpOBaTh B IIpolecce Y4eOHOM U HCCIIeq0BATENbCKOU
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETLCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOoaHON CPeIbl.

KoMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHMsI 33J]aBaTh BOIMPOCH (B XOJ€ AHaiora u (Uiau) AUCKYCCHUHU) TIO CYIIECTBY 0OCYKIaeMou
TeMBI, (HOPMYITHPOBATH CBOU MPEIOKEHHS OTHOCUTEIHHO BHITIOTHEHHSI IPEATIOKEHHOM 3a/1a4;
YMEHUS TPEJICTABIISATh TOJYYCHHBIC PE3yJbTaThl MO3HABATEIILHON NIEATELHOCTH B YCTHBIX U
MUACbMEHHBIX TEKCTaX; JeiaTh MPE3CHTAIMI0 Pe3yJbTaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIepUMEHTa (J1abopaTOPHOTO OMbITA, JAOOPATOpPHON pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIECTB, YUeOHOTO MPOEKTA);

yMEHHUsI Y4eOHOrO0 COTPYIHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM TIO3HABATEIHLHON U
HCCJIEIOBATENBCKON N1eATEIbHOCTH MPU PEUICHUH BO3HMKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
o0IIMX MHTEPECOB U COTJIACOBaHMS TO3UIMI (0OCYXIeHHs, 0OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBbI», KOOPJAWHALIUS COBMECTHBIX JEHCTBUM, ONMpPENEIeHIUE KPUTEPUEB M0 OLIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe /1eliCTBUSA:

YMEHUE CaMOCTOSITEIbHO ONpEAeNsATh LENu JACSITENbHOCTH, IJIAHUPOBATh, OCYILIECTBIATD,
KOHTPOJIMPOBATh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIHHOCTh, BBIOMPATH
HanOosee 3G (HeKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIIbHO
COCTaBIIITh WJIK KOPPEKTHUPOBATH MPEITT0KEHHBIA AJITOPUTM JICHCTBHI PU BBIIOJHEHUH 3a/TaHHUI
C y4éTOM TONyYeHHUs HOBBIX 3HAHUN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OIICHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3yjibTaTa 3asBJICHHOW €U, YMEHUE UCIIOJIb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3a/IaHUMN.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3yabTATOB IO OCBOGHHUIO  OOSI3aTENBHOTO  COJIEPIKAHUSA,
YCTQHOBJICHHOTO JaHHOM (exepanpHOW pabodell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIC
00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JEHCTBUM, crnenuduueckue s



OpeIMETHON 00s1acT «XUMHUS», BUIBl JEATEIBHOCTH IO TOJTYYEHHUI0 HOBOI'O 3HAHHUA, €ro
UHTEpIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.
K koniy o0y4yenus B 9 kjacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHPOBAHHOCTh y O0yUarOIUXCS YMEHUI:

o PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHMX IOHATHHA: XMMHUYECKHUH 3JIEMEHT, aTOM,
MOJIEKyJa, WMOH, KaTHOH, AaHHUOH, IPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, BAJCHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEeaKlMs, XUMHYECKas CBs3b,
TETUIOBON A(PQEKT peakiu, MOJb, MOJISIPHBIH 00BEM, PacTBOp, IIACKTPOIUTHI, HEIIEKTPOIIHTHI,
JIEKTPOJIUTUYECKAs JTUCCOLMALMSA, PEAKLUUHU HOHHONO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, 00paTUMBbIe U HEOOPATUMBIE PEAKLINU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLINY,
OKHUCJIUTEIb, BOCCTAHOBUTEJb, OKHMCIECHHUE M BOCCTAHOBJIEHHE, aJUIOTPONUS, aM(OTEPHOCTH,
XUMHUYECKasl CBs3b (KOBaJE€HTHAas, WOHHAs, METaJUIMYecKas), KpHUCTaUIMYECKas pelETKa,
KOppO3Ms METaJUIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOM peakuMu, MpelenbHO JOoMycTuMas
koHneHnTpauus [1/IK BemecTsa;

o WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKUX IOHATUH M HPUMEHSATHb 3TU
HOHATHS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUN;

o MCIOJIH30BATh XUMHUUECKYIO CUMBOJIUKY JJIsi COCTAaBICHUS (POPMYJT BEIIECTB U yPaBHEHU I
XUMHUYECKHX PeaKluii;

o OIIpEEIATh BAJIECHTHOCTh U CTENEHb OKUCICHUS XUMHUECKUX 3JIEMEHTOB B COSIMHEHMSIX
pPa3IMYHOIO COCTaBa, IMPUHAJJIEKHOCTh BELIECTB K OMNPEICIIEHHOMY KIAcCy COEIMHEHUH IIO0
dbopMynaM, BUJI XUMHUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAsA, METAJUINYECKasl) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO0 XUMHYECKOH (opMmylie, XapakTep cCpelbl B BOJHBIX PAacTBOpax
HEOPraHUYECKUX COEAVNHEHUN, TUIl KPUCTAININYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

o packpsiBath cMbich [leproauueckoro 3akona [I. 1. Menaeneesa u JeMOHCTPUPOBATh €T0
NOHMMaHMe: OIUCBIBaTh MU XapaKTepu3oBaTh TabnuuHytro (opmy Ilepuoanyeckoit cuctemsbl
XUMHUYECKHMX 3JIEMEHTOB: pa3iinyarh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» u «noOouHas
noarpynna (b-rpymnmna)», Manble U OosibIIME NEPUOABI, COOTHOCHUTH O00O3HAYEHUS, KOTOpHIE
UMEIOTCS B TMEPHOAMYECKON TaONUIe, C YHUCIOBBIMH XapaKTEepUCTHKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] Apa, 00I1Iee YUCIIO JIEKTPOHOB U paclpeeIeHHE UX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U
UX COEJAMHEHMH B Mpejenax MajblX MEPUOJOB U IJIABHBIX MOATPYII C Y4ETOM CTPOEHHUS HX
aTOMOB;

. KJIacCcU(UIUPOBaTh XUMHUYECKHE 3JIEMEHTHl, HEOpPraHMYEeCKHe BELIeCTBA, XUMHUYECKHE
peaknuu (1o YKCIy M COCTaBy y4acTBYIOIIMX B PEAKLIMU BEILIECTB, IO TEIUIOBOMY 3 (eKTy, 1Mo
W3MEHEHUIO CTENIEHEN OKHCIEHMSI XUMUYECKUX JIEMEHTOB);

. XapaKTepu30BaTh (OMHUCHIBATH) 001IKE U crienu(UIecKue XUMUYECKHE CBOMCTBA MPOCTHIX
Y CIIOKHBIX BELIECTB, IOATBEPKAasi ONMCAaHUE TPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

. COCTaBJIATh YPABHEHUS SJIEKTPOJUTHYECKOM NHUCCOLMAIMUA KHUCIIOT, IIEJIOYEeH U COJIeH,
MOJIHBIE M COKpAIIEHHbIE YypaBHEHUS peakUuid HOHHOrO OOMEHa, YpaBHEHUS peaKlUi,
HNOJATBEPXKJAIOIIMX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXKAY BEIIECTBAMH Pa3IMYHBIX
KJIACCOB;

o pacKpblBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLMNA IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEeaKLuii;

o IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOXKHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3INYHbIX YCIOBUSX;



o BBIYHCIIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEHIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 110 (popMyJie COeAMHEHUS], MAaCCOBYIO JI0JIIO BEIIECTBA B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKlvi;

o coOmogaTh NpaBWiIa  IOJB30BAaHUS  XMUMHUYECKOHM TMOcymoil W 1abopaTOpHBIM
000py/0BaHUEM, a TAKXKe IIPaBUJIa 0OpallleHHs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU
10 BBINOJHEHUIO J1A0OPATOPHBIX XHWMHUYECKHUX OINBITOB MO TOJYYCHHIO U COOMPAHHUIO
ra3o00pa3HbIX BELIECTB (AMMHUAKa U YIJIEKHCIIOro ra3a);

o IIPOBOAUTH PEAKLMU, MOATBEP)KIAIONINE KAaYECTBEHHBIM COCTaB Pa3JIMYHBIX BEILECTB!
pacrio3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpOMHUI-, MOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,
cyibdar-, THAPOKCUI-UOHBI, KAaTHOHBI AaMMOHMA ¥ MOHBl M3YYEHHBIX METaJJIOB,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTAaHMYECKUX BEILIECTB;

. IIPUMEHATh OCHOBHBIEC OIEPALlMH MBICIUTEIBHON JEATEIbHOCTH — AHAIWU3 U CHHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3AINIO, BBISIBICHUE MPHYNHHO-CIICACTBEHHBIX CBS3€H — IS
W3YYEHHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKLHI, €CTECTBEHHO-HAyYHbIE METO/IbI TIO3HAHUS —
HaOJr0IeHNe, H3MEPEHUE, MOJIETIUPOBAHUE, SKCIIEPUMEHT (peaJIbHbIA U MBICICHHBIH).



IV. TEMATHUYECKOE IINTAHUPOBAHHUE
9 KJIACC

HaumeHoBaHue pa3iesioB U TeM Koanuecrno yacos dyeKkTpoHHbIe (LM (POBbLIE)

Ne ni/n

NPOrpamMmbl

Pa3znes 1. BemecTBo 1 XUMHYeCKHEe PeaKuu

Bcero

o0pa3oBaTebHbIE PeCypChl

[ToBTOpenue u yriryOneHne 3HaHUN bubmmoreka [IOK
11 S)
OCHOBHBIX Pa3JIelIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [HOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs JUCCOLIUALIMSL. 8 bubnmnoreka HOK
' XUMHUYECKUE PEAKIMK B PaCTBOPAx https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO6m1ast XxapakTepruCTUKa XUMUYECKHUX 4 bubmuotexa [JOK
' anemeHTOB VIIA-rpynmel. ["amoreHs https://m.edso00.ru/7f41a636
p | ; mewo
' DIICMEHTO PYHIEL -€pa 1 €e https://m.edso00.ru/7f41a636
COETUHEHUS
| — ;o memo
' DIIEMEHTO PYHIBL A30T, GOCROP https://m.edso00.ru/7f41a636
WX COEMHEHUS
| —— , oo
' . PYIHEL pol https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHECHHUS
Uroro no pazaeny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

3.1 OO01re CBOMCTBA METAILIO 4 bubnmorexa LIOK
. 1€ CBOMCTBA MET B
= . https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
41 BemiecTBa u maTepuansl B KU3HU 3 bubmnoreka IIOK
' 4eJI0BeKa https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

V. IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC

Ne ni/n

Tema ypoka

KoanyecTBO 4acos

Bcero

1 [Tepuonuueckuii 3akoH. [lepuoanueckas cucrteMa xumuieckux siaeMenToB Jl. 1. MenaeneeBa 1
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOI0B 1
3 Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB 1
4 Buibl XUMUYECKOW CBSI3M U TUITBI KPUCTATHICCKUX PEIIETOK 1
5 KonTponbnas padota Nel mo teme «[loBropenue u yriybieHue 3HaHUu OCHOBHBIX pa3/IesioB 1
Kypca 8 kiacca»
Kiaccudukanus XuMHIEeCKUX PEaKIMi MO pa3JIudHbIM IMPHU3HAKAM
[ToHsITHE O CKOPOCTH XUMHUYECKOH peaknuu. [IoHATHE 0 TOMOT€HHBIX U TeTEPOTCHHBIX PEaKIIUIX
8 [TonsiTHE 0 XUMHYECKOM paBHOBeCHH. DAaKTOPBI, BIUSIONIUE HA CKOPOCTh XMMUYECKOMN peaKIuu 1
Y TIOJIO’)KEHUE XUMUYECKOTO PAaBHOBECHSI
9 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
10 Teopus snexkTponuTrueckoit nucconuanuu. CUabHBIE U cladble YEKTPOTUTHI
11 HonHbIe ypaBHEHHsI peakui
12 XUMUYEeCKHEe CBOMCTBA KUCIIOT U OCHOBAHUI B CBETE MPEJICTABICHUI 00 AIEKTPOIUTHYECKOM 1
JIACCOIAAIIN
13 XUMUYEeCKHE CBOMCTBA COJIEH B CBETE MPEICTaBICHUI 00 SJIEKTPOIUTUYECKOM TUCCOIUALIUN 1
14 [TonsiTe 0 TUIpOIU3E CoMeit 1
15 O0001IeHNEe U CUCTEMATH3AIM 3SHAHUH 1
16 [TpakTrueckas padota Ne 1. «Pemenne sKCIepUMEHTAIBHBIX 33729 1
17 KonTponbHas padota No2 mo Teme «INeKTPOTUTUYECKAs AUCCOHAIT. XUMHUECKHUE PEAKIINH B 1
pacTBopax»
18 OO6m1ast XxapakTeprCTHKa rajJoTeHOB. XMMUYECKHE CBOMCTBA HA TIPUMEPE XJIopa 1




19 Xnoposojopoa. CossiHast KUCIIOTa, XMMUUECKHUE CBOMCTBA, IOJy4YEHUE, IPUMEHEHHE 1

20 [TpakTrueckas padota Ne 2 o teme «llomydeHue CosTHON KUCIOTBI, U3ydeHUE €€ CBOMCTBY» 1

21 Bbruuciienus mo ypaBHEHUSIM XUMHUECKUX PEAKLIUH, €CIIM OJMH U3 pEeareHTOB AaH B U30BITKE 1

22 OOmias xapakrepucTrka 31eMeHToB VIA-rpymnisl 1

93 AnnorponHsle Moaudukanuu cepsl. HaxoxeHue cepsl U €€ COeqUHEHNH B IPUPOJIE. 1
XHUMUYECKUE CBOMCTBA CEPBI

24 CepoBoniopoi, cTpoeHue, GU3NIeCKrue 1 XUMUYECKHE CBOMCTBA

25 Oxcunpl cepbl. CepHast KMCI0Ta, (PU3UYECKHE U XUMHUECKUE CBOICTBA, MPUMEHEHUE

26 XUMUYECKHE peaKkliny, JIeXKalllie B OCHOBE IIPOMBIIIIIEHHOT'O CII0C00a MOJIy4eHUsl CEpPHOI 1
KHCIIOThl. XMMHUUYECKOE 3arpsi3HEHNE OKPYKaIOILEel Cpe/ibl COETMHEHUSIMU CEPBI

27 Beruuciienne MaccoBoil 1071 BBIXOAA IPOAYKTA PEAKIIUU 1

08 OOm1ast xapakTepUCTHKA IeMEHTOB VA-rpynmbl. A30T, paclipoCTpaHeHHE B IIPUPOJIE, 1
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA

29 AMMHaK, ero Qu3N4ecKrue 1 XMMUYECKHE CBOWCTBA, MTOJyYeHHE U IIPUMEHEHHUE

30 ITpakTryeckas padora Ne 3 o teme «IlonmydyeHue aMMuaka, M3y4eHUE €ro CBOUCTBY

31 A30THAas KUCoTa, €€ (PU3NUecKue 1 XUMUYECKHE CBOMCTBA

39 Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B Kau€CTBE MUHEPANIbHBIX yA00peHui. XuMuueckoe 1
3arpsI3HEHUE OKPYKAIOLIEN Cpeibl COEIUHEHUSAMU a30Ta

33 ®ocop. Oxenn pocdopa (V) u pochopHas kucnora, Gpu3nyecKue 1 XMuMUIECKHE CBONCTBA, 1
MIOJIy4YEHHUE

34 Hcnonb3oBanue pocaToB B KaueCTBE MUHEPAIbHBIX Y100peHui. 3arpsa3HeHe MPUPOIHON 1
cpenbl pocdatamu

35 VYraepon, pacpocTpaHeHue B IpUpoJe, (pu3ndeckue 1 XUMHUUECKUE CBOICTBA 1

36 Oxkcupl yriaepoja, ux (pu3nyeckne 1 XUMUYECKUE CBOMCTBA. DKOJIOTHIECKHE TTPOOTIEMBI, 1
CBsI3aHHBIE ¢ OKcuaoM yriiepoaa (1V)

37 VYronbHas KUCIIOTa U €€ COH 1




[Tpaktuyeckas padora Ne 4 o teme "[lonydenue yriaekucnoro ra3a. KauectBeHHast peakuus Ha

38 1
KapOoHaT-MOH"

39 [lepBoHauyaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHUX yriiepoaa

40 KpemHuwii u ero coequHeHus

41 [TpakTuyeckas pabora Ne 5. Pemenue skcriepuMeHTaIbHBIX 33/a4 110 TeMe «BaxHeiinme 1
HEMETAIITBI U UX COCTUHEHUS

42 Kontponbras padota Ne3 no teme «BakHelne HeMeTauIbl U UX COSTUHEHUS 1

43 OO01mmas xapakTeprucTHKa XUMUIECKHIX JIEMEHTOB — METaJUIOB. MeTayuinyecKkas CBs3b U 1
MeTaJTUYecKasi KpucTaumdeckas pemeérka. Gusndeckne CBONCTBA METAIOB

44 XUMUYECKHE CBOMCTBA METAIIIOB. DIEKTPOXUMHUYECKHM Psifl HAIPSKEHUI METAIIJIOB 1

45 O6mue cnocoObl monydeHus: MmetauioB. CriiaBel. BeuncieHus no ypaBHEHUSIM XUMUYECKUX 1
peaxiuii, eciu OJUH U3 PEareHTOB COJEP>KUT MPUMECH

46 [ToHsiTHE O KOPPO3UK METAILIIOB 1

47 [IlemouHbIC METAJLIBI 1

48 Oxcupl U TUJIPOKCHIBI HATPUS U Kalust 1

49 [IlenouHO3eMENBHBIE METAILIIBI — KaJbIMK M MarHu 1

50 Baxxneimme coeTMHEHNS KaJIbITHUS 1

51 O060061IeHre U crucTeMaTu3alus 3HaHU! 1

52 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS 1

53 [TpakTryeckas pabora Ne 6 o Teme "JKEcTKOCTh BO/IbI U METO/IbI €€ yCTpaHeHHs " 1

54 AtoMUHUI 1

55 AMdoTepHbIe CBOMCTBA OKCHA M THIPOKCHAA 1

56 Keneso 1

57 Oxcupl, ruapokcuanl u comn xenesa (1) u sxenesa (111) 1

58 O060061IeHre U cucTeMaTU3alus 3HaHU! 1




[TpakTuueckas pabota Ne 7. PemeHue skciepuMeHTaIbHBIX 33124 10 TeMe «Bakueime

59 METAJUTBI ¥ UX COCIHMHEHUS 1
60 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIUi, €CIIM OJIMH U3 PEarcHTOB JaH B U30BITKE 1
WM COACPIKUT MPUMECH. BRIYHCIICHUS MAacCOBOH JIOJIM BBIXO/a MPOIyKTa pPEaKIuu
61 O06o001eHre u cucTeMaTr3aIs 3HaHUKA 1
62 KonrtponsHast pabora Ne4 o teme «BakHelIIMe METAIUIbI U UX COCTMHEHUS 1
63 BemecTBa 1 MaTepuaibl B TOBCEIHEBHOM KU3HU YEIIOBEKA 1
64 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CPeEAbI 1
65 Poip XxumuM B pelieHnn 3KOJIOTHYECKUX TTPOOIeM 1
66 PesepBHEIit ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHA 1
67 PesepBHblil ypok. O60011I€HNE U CHCTeMAaTU3alHs 3SHAHUHA 1
68 PesepBHEIit ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




VI. TNPOBEPJAEMBIE TPEBOBAHUS K PE3YJIIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJLHOM ITPOI'PAMMBI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

1o Teme: «BemiecTBO 1 XUMUYECKasi peaKkLMs»

11

1.2

1.3

1.4

pacKpblBaTh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSTHH: pacTBOD,
UIEKTPOJIMUTBI, HEDJIEKTPOJIUTHI, 3IJIEKTPOJUTHYECKAs JUCCOLMALNA,
peakuuu HOHHOTO OOMEHa, KaTajau3aTop, XUMHYECKOE pPaBHOBECHUE,
o0OpaTuMble U HEOOpaTHUMBbIE PEAKIIUU, OKUCIUTEIIbHOBOCCTAHOBUTEIbHbBIE
peakuuy, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIICHUE,
aJIoTponusi, aM(pOTepHOCTh, XUMUYECKasl CBsI3b (KOBaJICHTHAs, HOHHAS,
METaJlJIM4ecKas), KpHUCTaJUIMYecKass pelérka, CIUIaBbl, CKOpPOCTb
XUMHUYECKON pEeaKIH

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TMOHATHH U
MIPUMEHSTH 3TU MOHATHUS IIPU ONMCAHUN BEUIECTB U UX MPEBpaIleHUN
COCTaBJIATh YPAaBHEHHs DIIEKTPOJUTHYECKONW JUCCOLMALMU  KHUCIIOT,
LIEJI0YEHN U COJIEH, TTOJIHBIE M COKPALEHHBIE YPABHEHHUSI PEAKIIM HOHHOTO
oOMeHa

PaCKpbIBATh CYIIHOCTH OKHCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

MOCPEACTBOM COCTaBJIEHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakuuit

1.5

MIPOBOJIUTH PACUYETHI IT0 YPABHEHUIO XMMUYECKON peaKIuu

2.1

ITo Temam: «Hemeramnel M WX coeduHEeHUS» W «MeTamiel W HUX

COCOIUHCHUA»

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME M CHENU(DUUECKHE XUMHYECKUE
CBOMCTBAa TMpPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEpPXKIasi OMNHCAHUE
puMepaMu MOJICKYJISIPHBIX U WOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX

XUMHUYCCKUX peaKuHﬁ

2.2

COCTaBJISITb YpPaBHCHUSA peaKqu/i, MOATBCPKAAOIMUX CYIICCTBOBAHUC

TCHETHYCCKOM CBSI3U MECXKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB




2.3

IMPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHHA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX HpeBpaH_ICHI/Iﬁ B Pa3IMYHBIX

YCIIOBHSIX

2.4

CIEAOBaTh  IpaBUJaM  I[OJb30BAaHUS  XMUMUYECKOW  MOCYIOM U
Ja00OpaTOpHBIM O0OPYJIOBAaHHMEM, a TakKe IIpaBWjaM OOpaIleHusl ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKLUSMH 110 BBINOJHEHUIO
Ja00OpaTOPHBIX XHUMHYECKHUX OTBITOB I10 TOJYYCHHIO M COOHMpaHHUIO

ra3000pa3HbIX BEHIECTB (AMMHUAKA U YTIIEKUCIIOTrO ra3a)

2.5

MPOBOJIUTh  PEAKIMH, MOJATBEPXKIAIONIME  KAYECTBCHHBIM  COCTaB
pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUI-, OPOMH/I,
noaun, kapOonar, pocdar, CHIHKAT, CyJIb(aT, THIPOKCHINOHBI, KATHOHBI
AMMOHHS, HMOHBI H3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HEOPraHUUECKUX BEIIECTB

[To Teme: «XuMHS 1 OKpY’KarOIas Cperay

3.1

PACKpPbIBAaTb CMBICJI OCHOBHBLIX XHUMHUYCCKUX MMOHATHH: HI[K BCIICCTBA,

KOPpO3HsI METAJIOB

3.2

MIPUMEHSTh OCHOBHBIE OIE€PALIMH MBICIUTEIbHON 1€ATEIbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHME, OO0OOIIeHHe, CHCTEeMaTH3alluilo, BbISBICHUE
MIPUYKMHHO-CJIE/ICTBEHHBIX CBSI3€H — JUIsl U3yY€HUs CBOMCTB BELIECTB U
XUMHMYECKHX pEaKIMM; €CTECTBEHHOHAyYHbIE METOAbl TO3HAHMUS —
Ha0Jto/IeHne, U3MEpPEeHHe, MOJEIMPOBAHNE, IKCIIEPUMEHT (peasIbHbI U

MBICIICHHBI )




Vil. TPOBEPAEMBIE 3JIEMEHTHBI COAEP KAHUSA

9 KVIACC

Kon
1

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

BemectBo 1 xumunyeckas peakuus. [losropenue

11

Ilepuonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKUX ieMeHTOB J[.H.
MenaeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaNMs, KaJbLUA U UX COCIMHEHUN
B COOTBETCTBUM C IIOJIO)KEHHWEM »dJieMeHTOB B Ilepuoauueckoil cucreme u

CTPOCHUCM HUX ATOMOB

1.2

1.3

1.4

CrpoeHue BelecTBa: BUAbl XUMUYECKOM CBsI3U. TUIIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKH U BUAA
XUMHYeCKOH cBsizu. Knaccupukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIECTB
(MexnyHapoJHast U TpUBHAJIbHASA). XMMHUYECKHE CBOMCTBA BEILIECTB, OTHOCSIINUXCS
K pa3jIu4HbBIM KjaccaM HEOPraHMYECKUX COCIMHEHHH, TEHETUYEeCKas CBA3b

HCOPraHUYCCKUX BCIICCTB

Knaccudukanus XuMHUYECKUX PeakIMi MO Pa3IUYHBIM MpHU3HAKaM (110 YUCIy U
COCTaBY Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TeIIoBoMy 3(ddexTy, mo
M3MEHEHMIO CTENEHEeH OKHMCIeHMS XUMHUYECKUX 3JIEMEHTOB, MO0 0OpaTMMOCTH, IO
YUYaCTHIO KaTajau3aTropa). DK30- U 3HJOTEPMUYECKHE PEaKLIUU, TEPMOXUMHUYECKUE

YpaBHCHHA. Ilonsatue o CKOpPOCTH XHUMHYECKOM peaKknumn

[TousTue 06 O6paTI/IMBIX u H606paTI/IMBIX XUMHUYCCKUX PCaAKIUAX. Ilonstue o
TOMOT'CHHBIX W T'CTCPOrCHHBLIX PCAKIUAX. IloHnsiTHE O XMMHYECKOM PaBHOBCCHUHU.
cDaI(TopBI, BJIMAIOINHUE Ha CKOPOCTb XUMHUYECKOH peakiuu H IOJIOKCHUC

XUMHYECKOT'O paBHOBECHUA

1.5

OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, JJIEKTPOHHBIN OamaHc
OKHCIIUTENBHO-BOCCTAHOBUTEIBLHOMN peaKuuu. Cocrasnenne YpaBHEHUHN
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKLUNA C  HCIOJIB30BAaHUEM  METOJa

AJIEKTPOHHOTO OajaHca

1.6

Teopust BAEKTPOTUTHYECKON ITUCCOLUUALMU. OJIEKTPOJIHUTHI U HEIIEKTPOIMUTHI.
Katuonsl, anuonsl. MexaHuU3M [IHUCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUJAMU
xuMudeckon cBsizu. Crenenp aucconuanui. CUIbHBIE U CIIA0BIE AJIEKTPOJIUTHI.
Peakumu moHHOrO OOMEHa. YCIOBHSI NMPOTEKAHHS pPEaKlIUid HOHHOTO OOMeEHa,

MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOICTBA KHUCIIOT,




1.7

OCHOBAHUH U COJIEH B CBETE IIPEJICTABICHUN 00 AJIEKTPOJUTHUECKON AUCCOLMALINH.

KauecTBeHHEbIC pCaKIMu Ha HOHBI. Ilonsarue o THApPOJIN3E coJieit

XUMHUECKUH OIKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPUCTAUIMYCCKUX
PEmETOK HEOPraHMYECKUX BEIECTB — METAJNIOB M HEMeTalIoB (Tpadura u anmasa),
CIIOKHBIX BEIIECTB (XJIOPHJA HATPHsI); WCCICIOBAHHE 3aBUCHMOCTH CKOPOCTH
XUMHYECKON pEeakluud OT BO3JICHCTBUS Pa3IUYHBIX (DAKTOPOB; HCCIEAOBAHUE
AJIEKTPOIIPOBOTHOCTH PACTBOPOB BEHIECTB, IpoIecca JAUCCOLHUAIMKM KHCIIOT,
menoyeid U cosieil (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB); IPOBEICHUE
OIBITOB, WLIFOCTPUPYIOIIUX TMPU3HAKU TPOTEKAHUS PEaKIMii HOHHOTO OOMEHA
(oOpazoBaHmMe oOcagka, BBIICICHHE Ta3a, O0Opa3oBaHWE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBl  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX — PEaKIUN
(ropeHue, peakiuu Pa3IoKCHHS, COCITUHEHUS); paclO3HABAaHHE HEOPTaHUYCCKHX
BEIIECTB C IOMOIIBIK KAYECTBEHHBIX pEAKIUi Ha HOHBI, pEIICHUE

OKCIICPUMCHTAJIbHBIX 3aJ1a4

Hemeramier u ux COCAMHCHUA

2.1

OOm1ast xapakTepucTKa ratoreHoB. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHbIE
crerneHu okucieHus. CTpoeHne U (pu3Myeckue CBOICTBA MPOCTBHIX BEIECTB —
raJloreHoB. XHMMHYECKHE CBOWMCTBA Ha TMpuMepe XJjopa (B3auMMOJEHCTBHE C
MeTaJulaMH, HeMeTallaMM, Iesnodamu). XiopoBoaopona. ComsHas KHCIIOTA,
XMMHYECKHE CBOMICTBA, TMOJydeHUe, TMpuUMeHeHue. J[lelicTBue xjopa H
XJIOPOBOZIOPO/Aa Ha OPraHu3M uesloBeKka. BaxkHel1me XJI0puabl U UX HaX0XKJICHHE B

IPUPO/IC

2.2

Oomas xapakTepucTuka 31eMeHToB VIA-rpynnsl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (uU3MUecKue CBONCTBA MPOCTHIX
BEIIECTB — KHUCIOPOAA U Cepbl. AIJIOTPONHBIE MOAU(PHUKALIMN KUCIOPOIa U CEpPHI.
XuMmuyeckue cBoicTBa cepbl. CepoBO0PO, CTpOEHHE, (PU3HUECKHUE U XUMHUECKHE
cBoiicTBa. OKCHIBI cepbl KaKk NPEICTaBUTENN KHCIOTHBIX OKcuAoB. CepHas
KHCII0Ta, (PU3MUeCcKre U XMMUYECKHEe CBOMCTBa (001ue KaK MpeacTaBUTENs Kilacca
KUCIOT W crenuduueckue). XUMHUYECKHE pPEaKIMH, JIeKallue B OCHOBE
MIPOMBIIIJIEHHOTO croco0a monydeHus cepHoil kuciotbl. Ilpumenenue. Conn
CepHOMN KUCIIOTHI, KAUeCTBEHHAs peakius Ha cynb(ar-uoH. Haxoxaenue cepsl 1 eé
COCAMHEHHI B Tmpupoae. XHUMHUYECKOE 3arpsi3HEHHUE OKPYKAIOUIEH Cpeisbl
COECIMHEHUSAMH CEpbl (KUCIOTHBIE IOXAH, 3arpsi3HEHUE BO3yXa M BOJOEMOB),

CIOCOOBI €T0 MPEIOTBPAIICHHS




2.3

2.4

OOmiast xapakrepucTika 31eMeHToB VA-rpymibel. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIC CTEMICHW OKHUCIEHUS. A30T, pPacHpoCTpaHCHHE B IPHUPOJIE,
¢du3nveckre U XuMHIECKue cBoicTBa. KpyroBopot a3ota B npupojie. AMMHUAK, €ro
¢bu3nveckre 1 XMMUYECKHE CBOKMCTBA, NOJTy4YeHHe U npuMeHenne. Colln aMMOHMUS,
ux (QU3HUECKue ¥ XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHCJIOTa, €€ MoJydeHue, (PU3NYECKUe U XUMHUYCCKHE
CBOWcTBa (00OIIME KaK TPEACTaBUTENs Kiacca KHUCIOT U  CHEU(UIECKUE).
Hcnonp30BaHne HUTPATOB U COJICH aMMOHUS B KAYECTBE MUHEPAIBHBIX YI0OPESHUH.
XUMHUECKOE 3arpsI3HEHNE OKPYKAIOUICH Cpellbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE

JOXKH, 3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB)

dochop, amrorpomHsie Momudukanuu ¢ocdopa, GU3NYESCKUE U XUMHYCCKUE
corictBa. Oxcun pocdopa(V) u GochopHast kuciora, GU3NIECKHE U XUMUUIECKHE
CBOWCTBa, moiydyeHue. Kcmonb3oBanue ¢(ocdaroB B KadecTBE MHHEPAIBHBIX

ynoOpeHuit

2.5

2.6

Oo6mas xapakTepuctuka 37eMeHToB |V A-rpynmnsl. OcOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHble CTENEHH OKHUCIIEHUs. YTJepoJ], aIoOTPOIHble MoauduKanuy,
pacrmpocTpaHeHue B mpupoje, Gu3ndeckue U XuMHUYECKUE CBOMCTBA. ACOpOIus.
KpyroBopor yriepona B mnpupoje. Okcuisl yriepoaa, HX (HU3NYECKHE U
XUMHUYECKHE CBOICTBa, JEHCTBUE Ha JKHUBBIE OPraHU3Mbl, IOJyYEeHHE H
OpUMEHEHHe. DKOJIOTHYECKUe MpoOJieMbl, CBsi3aHHBIE ¢ okcuaoMm yriepona(lV);
TUNO0TE3a I00AJBbHOrO MOTEIUICEHHs KJIMMaTa; MapHUKOBBIA 3(Q¢ekT. YrosbHas
KHUCIOTa U €€ CONM, MX (PU3MYecKMe M XMMUYECKHE CBOICTBA, IMOJNyuyeHHE U
npumeHeHue. KauecTBeHHass peakuus Ha KapOoHaT-uoHbL. Vcnonbs3zoBaHue

Kap6OHaTOB B 6BITy, MCIUIHHC, ITPOMBINIJICHHOCTU U CCJIbCKOM XO35ICTBE

HepBOHa‘-IaJ'IBHBIC MOHATHS 00 OpTraHNYCCKUX BCHICCTBAX KaK O COCAUHCHHAX
yriepoaa (MCTaH, 9TaH, 3THUJICH, AlICTUJICH, 3TAHOJI, INIUICPUH, YKCYCHAA KI/ICHOTa).
Hx cocTaB 1 XHUMHYECKOE CTPOCHHUC. IToHsATHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX:
KHUpax, 6en1<ax, yrijieBoaax — W HUX PpPOJKM B KHU3HU YCJIOBCKA. MaTepHam,Hoe

CANHCTBO OPraHUYCCKUX U HCOPTraHNYCCKUX COG)]I/IHeHI/II\/'I

2.7

Kpemuuii, ero ¢usnueckne u XMMUYECKHE CBOWCTBA, MOJyY€HUE U MPUMEHEHHUE.
Coenunenus KkpeMHus B ipupoje. Oommue npeacrasieHus 00 okcuae kpeMuusi(1V)
U KpeMHHeBOM kucnore. CHIMKAThl, UX HCIONb30BaHUE B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH. BaskHellne CTpOUTENbHbIE MaTepHalbl: KepaMHKa, CTEKJIO,
neMeHnt, OeroH, xkene300eToH. [IpoOmeMbl  G€30MaCHOTO  HMCIIOJIB30BAHMS

CTPOUTCIIbHBIX MATCPUAJIOB B HOBCCHHGBHOﬁ KHU3HHU




2.8

XUMUYECKUH OJKCIEPUMEHT: H3y4eHHe OOpas3loB HEOPTaHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIIOTHI; IPOBEJCHIE KAaUeCTBEHHBIX PEaKIUil Ha XJIOPUA-HOHBI
1 HaOJII0ZCHNE NMPU3HAKOB MX MPOTEKAHUS; OIBITHI, OTpaKalolue (Gpu3nmdecKkue u
XMMHUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHHH (BO3MOKHO MCIIOJIb30BAHUE
BHJICOMATEPHAIIOB); O3HAKOMJICHHE C OO0Opa3lamM XJIOPHIOB (TaJIOTCHUIIOB);
O3HaKOMJIEHHE C 00pa3IaMu cephl U €€ COeTUHEHUSIMU (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); HAOIIOACHNE Tpoliecca OOyIJIMBaHUS caxapa MoJ ACHCTBUEM
KOHIEHTPUPOBAHHON  CEpHOM  KHUCIIOTBI; HU3Y4Y€HHE XHMHUYECKHUX CBOWCTB
pa30aBIeHHON CEpHON KUCIIOTHI, POBEICHIE KAYeCTBEHHOW PEeaKInu Ha Cynbdar-
WOH U HaAONIOJeHHE MpHU3HaKa e€ MPOTeKaHWs; O3HAKOMIIEHHE ¢ (DU3MYECKUMU
CBOWCTBaMH a30Ta, ¢ochopa M UX COCAMHEHUH (BO3MOXKHO WCIIOJIIE30BAHHE
BUJIEOMATEPHAIIOB), 00pa3laMu a30THBIX U (HOCPOPHBIX YAOOPEHUI; MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE M HW3YYEHHE CBOICTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX peakluii Ha MOH aMMOHHUS U pocaT-uoH U U3y4eHHE MPU3HAKOB UX
IIPOTEKAHNUs, B3aUMOJCHCTBAE KOHLUEHTPUPOBAHHONW A30THOM KHCIOTBI C MEABIO
(BO3MOKHO UCIIONIb30BAaHUE  BHUAEOMATEPUAJIOB); U3y4YeHHEe  Mojesei
KPUCTAJUTMYECKUX pEHIETOK anMaza, rpadurta, (QyuiepeHa; O3HAKOMIJICHHE C
MPOIIECCOM  a/ICOPOIMM  PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM H
YCTPOHCTBOM TPOTHBOTA3a; TOIy4YEeHUE, COOMpaHHe, pacliO3HaBaHUE W HM3YYECHUE
CBOWCTB YIJIEKUCIIOTO Ta3a; NMPOBEJEHNE KaueCTBEHHBIX peaklyil Ha KapOoHAT- U
CHJIMKAT-HOHBl W W3Yy4YCHHWE TPU3HAKOB UX TIPOTEKaHUs; O3HAKOMIJICHHE C
MPOAYKIMEH CUITMKATHON MTPOMBIIIEHHOCTH; PEIIEHNE SKCIEPUMEHTAIbHbIX 3a/1a4

o TeMe «BakHelmue HeMeTaUILI U UX COSTUHEHU)

Mertannsl 1 uX COCIUHCHU

3.1

3.2

OO6mrasi XxapakTeprucTHKa XUMHUYECKHX JJIEMEHTOB — METAJJIOB HA OCHOBAHHMH HX
nonoxxenus B [lepuonnueckon cucreme xumuyeckux 3yemenToB J[.1. MenneneeBa
U cTpoeHust aToMoB. CTpoeHHne MeTauioB. MeTamindeckasi CBA3b U METaJUTMYECKast

KpUCTAJIIINYECKasl peI€TKa. DIEKTPOXUMUYECKHI sl HANIPSIKEHUH METaJIIOB

dusndyeckue W XUMHUYECKHE CBOHCTBA MeTauioB. OOIIHMe CrocOoOBl TONydeHUS
MeTaisioB. [IoHATHE O KOPPO3MHM METaNIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, YyTyH, TIOPATIOMHHUN, OpOH3a) U UX NMPUMCHEHHE B

OBITY M IPOMBILICHHOCTH

3.3

[Ilemounsle MeTauibl: nOJIOkKeHUE B lleprogudeckoll cuCTEME XHMHUYECKHUX

snementoB JI.M. MeHneneeBa; CTpo€HHE MX aTOMOB; HAXOXKICHHE B MPUPOJIE.




3.4

3.5

3.6

dusnyeckue U XMMUYECKUE CBOICTBA (Ha mpumepe HaTpus U Kanus). Okcuasl u

TUAPOKCHUIBI HATPHA U KaJIU. HpI/IMeHeHI/Ie IICJI0YHBIX MCTAJIJIOB U UX COC,I[I/IHCHI/Iﬁ

[IlesrouHO3eMENBHBIE METAIBI MAarHUM W KaJbLMK: noJjioxkeHue B [lepuognyeckoi
cucremMe xumuueckux syemMeHToB J[.MI. MeHneneeBa; CTpOCHHME HX aTOMOB;
HaxOoXJeHue B mpupoae. Duzndeckue 1 XMMUYECKUE CBOMCTBA MarHus U KajblKsl.
Baxneimue coequHenus kanblus (OKCUl, THAPOKCcH, conn). JKECTKOCTh BOIBI U

CHocoObI €€ yCTpaHeHus

AmomuHuil: nonoxenue B lleproguyeckoil cucteme XuMU4eckux syeMeHtoB [[.M.
MemnzeneeBa; CTpOCHHE aToOMa; HaAXOXKICHUE B mpupoze. Puznyeckue 1 XUMUYECKUE

CBOICTBA aJIIOMUHMSL. AM(bOTCpHLIC CBOICTBa OKCHuaa U THAPOKCHU A A TFOMUHUS

Kenezo: nomoxxenue B Ilepumomnueckori cucteMe XMMHUYECKHX 3jieMeHTOB J[.M.
MeneneeBa; CTpoeHHE aroMa; HaxoXJaeHue B mpupoge. Duszmueckue u
XMMHAYECKHE CBOMCTBa »keae3a. Okcuabl, ruapokcuabl u coimu kenesa(ll) u

xenesza(lll), ux cocras, cBOMCTBA U TTOJIyYCHHE

3.7

XUMHUECKUI IKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3iaMi METaJIJIOB H CILJIABOB, UX
(U3HYECKUMHU CBOHCTBAMU; U3YUICHUE PE3YIIHTATOB KOPPO3IUU METAIIIIOB (BO3MOXKHO
UCIONIb30BaHUE BHJIEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJbIIUsl W HATpHUsi C BOJOW (BO3MOXKHO HCITOJIb30BAHHE BHICOMATEPHAIIOB);
UCCIIeIOBaHHE CBOMCTB >KECTKOM BOJBI; MpoOIlecca TOPEHHS >Kele3a B KHCIOpOoJe
(BOBMOXKHO  WCITOJIb30BAaHHWE  BUJCOMATEPHATIOB); IMPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIHii Ha HOHBI (MarHus, KaJIblns, aTFOMUHMS, IHHKa, sxene3a(ll)
n xene3a(lll), memu(ll); HabOmomeHne W omucaHUE MPOIECCOB OKPAITUBAHUS
IUIAMEHH HWOHAMHM HATpHUs, Kaluusg M Kalnblus (BO3MOXKHO HCIIOJNIB30BaHHE
BHJICOMATEPHAIIOR); UCCIICIOBAHKE aM(POTEPHBIX CBOMCTB I'MIPOKCH I ATFOMUHUS H
THIPOKCH/IA IIMHKA; PelIeHHe SKCIIEPUMEHTAIBHBIX 3a/1a4 1o Teme «Baxueiime

METAJJIBI U UX COCANHCHUA»

XHMHS ¥ OKpyXaromas cpeaa

4.1

Hosbsie MaTtepuaiibl 1 TeXHOJIOTMU. BemecTBa u MaTepuaibl B TOBCETHEBHOM KU3HU
yesroBeka. XUMUs U 30pOBbe. be3onacHoe Uenoib30BaHUE BELIECTB U XUMUUYECKUX

peakmuii B ObITy. [lepBasi TOMOIIs TPH XUMHUUYECKHUX 0KOTaX M OTPABJICHHIX

4.2

OCHOBBI 3KOJOTHYECKON IPaMOTHOCTH. XUMHUYECKOE 3arps3HEHHE OKPYKarolleu
cpenbl IIJIK. Ponp XxumuM B pemIeHUH 3KOJOTMUYECKUX Mpobiem. [IpuponHsie
HWCTOYHUKHU YTJIEBOJOPOJOB (Yyroyib, MPUPOAHBIA Ta3, HE(PTh), MPOIYKTHI HX

nepepadoTKU, UX POJIb B OBITY U IPOMBIIIICHHOCTH




4.3

XUMHUYECKUN HKCIEPUMEHT: U3ydeHHe OOpas3loB MaTepHalioB (CTEKIIO, CILIABBI

METaJJIOB, MOJIMMEPHbIE MaTepUaJIbl)




VIII. MPOBEPSIEMBIE HA OI'D ITO XUMUU TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMOBI
OCHOBHOI'O OBLIEI'O OBPA30OBAHMUS

Kon IIpoBepsiemble TPeOGOBaHMS K IPEAMETHBIM pe3yJibTaTaM 6a30BOro
MPOBEPAEMOro0  YPOBHS OCBOEHMSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
TpeOoBaHUSA OCHOBHOI0 00111er0 00pa3oBaHus Ha ocHoBe PI'OC

1 IIpencrasnenue:

O II03HABAaE€MOCTU SIBJIEHUH TPUPOAIbI, IOHUMAaHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XHWMHUYECKOW HAayKH Kak OOJAacCTH COBPEMEHHOTO
11 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIEeH KyJIbTYphl M IPAKTHUUECKOU
NESTEIIbHOCTH 4YeJIOBeKa B  YCIOBUSAX COBPEMEHHOro OOIIeCTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIUX CCTCCTBCHHBIX HAYK

O HAYYHBIX MCTOJAX IIO3HAHUS, B TOM YHCJIIC ISKCICPUMCHTAJIbHBIX U
12 TCOPCTUICCKHUX METOJdaxX HCCICA0BaHUA BCIICCTB u HU3Yy4YCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHUE HCIIOJIB30BaTh MOIACIN IS 00BACHEHHS

CTPOCHHUA aTOMOB U MOJICKYJI

0 cepax mpodeccuoHaTbHON NEATeTbHOCTH, CBSI3aHHBIX C XHUMHEH H
COBPEMEHHBIMH  TEXHOJOTHSIMH, OCHOBAHHBIMH Ha  JOCTHIKEHHSIX
13 XUMHUYECKOU HAayKH, 4YTO ITO3BOJIUT O6y‘-IaIOHII/IMC5[ paccMaTpruBaTh XUMUIO
' Kak cdepy cBoei Oyayieit mpodeccuoHanbHON NeTENbHOCTH U ClIeTaTh
OCO3HAHHBII BEIOOP XMUMHUHU KaK MPOoGUIBHOIO MpeMETa MPU MePeXoie Ha

YPOBEHb CPEIHEro oo1ero oopa3oBaHus

Bnanenue cucreMo XUMHUYECKHUX 3HAHUN U YMCHHC TPUMCHATH CUCTEMY

XUMHNYECKUX 3H3HI/II>1, KOTOpas BKIIKOYACT:

BaOXKHEUIINE XUMUYECKUE ITOHATHUI: XUMHUYECKUN OJICMCHT, aToM,
MOJIEKYyJia, BEIIECTBO, MPOCTOE M CIOXHOE BEIIECTBO, OJHOPOIHAS H
HEOJTHOPOHAS CMECh, OTHOCHTEIIBHBIC aTOMHAs W MOJICKYJISIpHAs MacChI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAST Macca, MOJISIPHBIA 00BEM, OKCHI,
91 KHCIIOTa, OCHOBAHHWE, COJIb (CPEIHSIsI), XUMUYECKas PEaKIHs, PEeaKIuu
' COCIMHEHUS, PEAKIUU pA3JI0KEHHUs, PEAKIMHU 3aMEICHHs, PEeaKIuu
oOMeHa, TeroBor P EeKT peakiuu, 3K30- U SHIOTCPMUICCKUE PEAKITUH,

pacTBOp, MacCoBas OO XUMHYCCKOI0O 3JICMCHTA B COCIMHCHUN, MAaCCOBAst

JIOJIT M TIPOIICHTHAsI KOHIIEHTPAIIUS BEIIECTBA B PAcTBOpE, SAPO aToMa,

SNIEKTPOHHBIA CJIOM aroma, aroMHas opOWTalb, paguyc aroMa,




BaJICHTHOCT, CTENEHb OKHUCJICHHUS, XUMHUYECKast CBSI3b,
AIIEKTPOOTPHUIIATEILHOCT, MOJISIpHAs M HETOJIIpHAs KOBAJICHTHAs CBS3b,
MOHHAsI CBSI3b, METAJNINYECKAS CBSA3b, KPUCTAJUTMUECKAs periéTka (aToMHas,
MOHHAs1, MeTa/NIn4YecKasi, MOJICKYJISipHast ), MIOH, KATHOH, aHUOH, SJICKTPOJIUT
U HEDJIEKTPOJIUT, JJICKTPOJUTUYECKAsT JAUCCOLMAIUS, PEAKIMH HOHHOTO
oOMeHa, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIC PEAKIUU, OKUCIUTENIb U
BOCCTAHOBUTEJIb, OKMCIIEHUE U BOCCTAHOBJIEHUE, 3JIEKTPOJIN3, XUMUUECKOE
paBHOBecHe, 00paTUMbIe U HEOOpaTUMBbIE PEaKIH, CKOPOCTh XUMUYECKOI

peakuuu, kataimsartop, [I/IK, koppo3us meTauios, CriiaBbl

2.2

OCHOBOIIOJIararomuye 3aKOHbI XHMMHUH: 3aKOH COXpaHCHHUA MacCChl,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHneneeBa, 3aKOH IIOCTOAHCTBA COCTaBa,

3aK0H ABOTa/Ipo

2.3

3.1

TEOPUHU XUMUH: aTOMHO-MOJIEKYJISIpHAs Teopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconrannmn
Bnangenue ocHoBamMu XUMHYCCKOH I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

YMEHHE MPaBUIbHO UCIIOJIb30BATh U3YUEHHbIE BEIIECTBA U MaTepHabl (B
TOM YHCJI€ MMHEpaJbHbIE YIOOpPEHMS, METAJIbl M CIUIAaBbl, MPOIYKTHI
nepepaboTKU  MPUPOAHBIX  HMCTOYHHUKOB  YIJIEBOJOPOAOB  (yrii,
HNPUPOHOTO ra3a, HeTH) B OBITY, CETLCKOM XO3HUCTBE, HA IPOU3BOJICTBE
U TIOHMMaHUE 3HAYEHHUs >KUPOB, OENKOB, YIJIEBOJIOB JJs OpraHu3Ma
YeJIOBEKAa; YMEHHUE IMPOrHO3UPOBATH BIIMSAHUE BEUIECTB M XUMHUYECKHUX

MPOIIECCOB Ha OPraHM3M YeJIOBEKa U OKPYKAIOIILYIO IPUPOIHYIO CPELy

3.2

3.3

3.4

YMCHUEC HWHTCTPUPOBATL XHUMHUUCCKHE 3HAHUA CO 3HAHHUAMHU OPYTIUX

y4eOHBIX IPEMETOB

HaJIMYMEe ONbITa PabOTHl ¢ pa3IMYHBIMU UCTOYHHKAMU HWH(OpMAIUU IO
XUMUM (Hay4dHass W HAy4HO-TIONYJIIpHas JIUTepaTypa, CJOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTUBHO OIIEHWBaTh MH(GOPMAIMIO O BELIECTBaX, UX
MIPEBPAILICHMAX U IPAKTUYECKOM TPUMEHEHUH U YMEHHE UCII0JIb30BaTh €€

JJId pCHICHU A y‘IC6HO-H03HaBaTCJ'ILHBIX 3aga4

Bnanenue ocHoOBaMU MOHSITHITHOTO armapaTa U CUMBOJIMYECKOTO SI3bIKa
XUMUH U1 COCTaBiIeHHs (OpMyJl HEOPTraHWYECKUX BEIIECTB, YPaBHEHHI
XUMHUYECKUX peaKluii; ocHoBaMu xuMudeckoit HomeHkmatrypsl (IUPAC u

TPUBHUAIILHOM)




YMeHne OOBACHATH CBS3b IOJIOKEHUS dyeMeHTa B llepmogmueckoit

CHUCTEMCE C YHUCIIOBBIMH XapaKTCPHUCTUKAMU CTPOCHUSA aTOMOB XUMHUYCCKUX

5 DJIEMEHTOB (COCTaB M 3apsii  sjapa, oOIliee YHUCIIO 3IEKTPOHOB),
pacrpezieiecHueM 3JEKTPOHOB IO HHEPreTHUECKUM YpPOBHSIM AaTOMOB
MEPBBIX TPEX MEPHOJIOB, KATUS U KAIbIIHS
[IpencraBienue 0 NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
AIIEMEHTOB (panyC aToMa, OAJIEKTPOOTPHUIATEIbHOCTb), MPOCTHIX H
6 CJIOXHBIX BEIIIECTB OT MOJIOKEHUs dJieMeHTOoB B [lepuoaudeckoii cucteme
(B MasbIX Meprojax M INIaBHBIX MOJTPYINAX) U 3JIEKTPOHHOTO CTPOCHUS
aToma
7 YMenue kinaccupuImpoBarh:
7.1 XAMHUYECKHE JIEMEHTHI
7.2 HEOpraHUYEeCKUE BElIeCTBa
7.3 XUMUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
8.1 BaJICHTHOCTH M CTETIEHb OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii MOHA
8.0 BUJ XHMHUYECKOH CBS3M M THUI KPUCTAUIMYECKOW CTPYKTYpHl B
' COCTUHEHUSIX
8.3 XapakTep Cpelbl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHHUH )
8.4 OKUCIUTENb U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBarh (pU3nUecKre U XMMUUECKHUE CBOMCTBRA:
MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPO, TpaduT, anMas, KpeMHH,
9.1 asor, ¢ocdop, cepa, XJI0p, HATPUM, KaJIU, MarHUH, KaTbITUH, ATFOMUHUH,
Kene3o)
CJIOXHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX pPaCTBOPOB (BOJa, aMMHUAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJI, OKCHUIBI M THAPOKCHUIBI MeTauioB |-11A
9.2 rpynmn, amomunus, meau (1), nunka, sxenesa (11 u 1), okcunsr yriepona
' (I u 1V), xkpemuus (IV), azora u docdopa (Il u V), cepsr (IV u VI),
CEepHHCTasi, cepHas, a30TucCTas, aszoTHas, QocdopHas, yrombHas,
KpEeMHUEBasi KUCIO0Ta U X COJIH)
MIPOrHO3UPOBATh U XapaKTEpPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTHU
9.3 OT WX COCTaBa U CTPOCHUS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX

CBOICTB, BO3MOXXHOCTb TMPOTEKaHMUSI XHUMHUYECKHUX IpPEBpalllEeHUN B

Pa3JIMYHBIX YCIIOBUAX




YMeHME COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPABHEHUS PEAKIUi, B TOM

10 _
quche!
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHi
10.3 WUTIOCTPUPYIOIIMX XUMUYECKHE CBOMCTBA M3YUEHHBIX KJIAcCOB (IpyII)
' HEOPTaHMYECKUX BEIICCTB
10.4 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMHU
11 YMeHre BBIYHCIATH (IIPOBOIUTH PACUYETHI):
111 OTHOCHUTEJIHYIO MOJIEKYJISIPHYIO H MOJISIPHYIO MacChl BEI[ECTB, MACCOBYIO
' JIOJTE0 XMMHYECKOTO 2JIEMEHTA B COSIMHCHUN
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM Tra30B
114 10 YPaBHEHUSM XUMHUYECKHUX PEaKIUi U HAXOIUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOIYKTOB PEaKIuu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMHM METOJaMH HAYYHOTO TO3HAHUs (HAOIIOACHHE, W3MEpEHHE,
191 HKCIIEPUMEHT, MOJACIUPOBAHNE) MIPH U3YUYEHUHU BEIIECTB U XUMHUYECKUX
' SIBIICHUH; yMEHUE CPOPMYIUPOBATH MPOOJIIEMY W IMPEIOKUTh MyTH €€
pelieHus
192 0e3omacHoi paboThl C XUMUYECKUMH BEIIECTBAMHU, XUMUYECKOU MOCYA0H
' 1 1a00paTOpHBIM 000pyAOBaHUEM
npaBUjaMu 0€30MacHOTO OOpAaIIeHHs C BEIIECTBAMHU, UCIIOJIb3yeMbIMU B
MOBCEIHEBHON JKHM3HH, TMpaBWIAMH TOBEICHHS B IIENAX COepekeHUs
12.3 3J0POBbSI M OKPYXKAlOUIEH NTPUPOIHOW Cpeapl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCUCTBUS HA JKHUBBIE OPraHU3MBI  OMpPEIEIEHHBIX
BEIIECTB, CIOCOOOB YMECHBINCHUS M MPEAOTBPAINICHUS HX BPEIHOTO
BO3JECHCTBUSA
13 Hannuue mnpakTUYeCKUX HABHIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMHUYECKUX IKCIIEPUMECHTOB:
M3YYEeHHUE U ONMUCaHUE (PU3MUYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE C
13.1 (GUBUYECKUMU ¥ XUMUYECKUMH SIBIICHUSIMH; OMBITHI, WIITIOCTPUPYIOIINE
MPU3HAKY POTEKAHUS XUMUYECKUX PEAKITUi
13.2 u3ydeHHe croco0O0B pa3aeieHus cMmecen




13.3

MOJIYYCHHEC KHUCJIOPOJa U U3YUCHUC €TO CBOﬁCTB; MMOJIy4CHHEC BOAOPOAa U
HN3YUCHUE €TI0 CBOﬁCTB; IIOJIYUCHHE YITICKHCIIOTO ra3a U H3Y4YCHHE €TI0

CBOICTB; MMOJyYEHUE aMMHAKa U U3YYEHUE €T0 CBOKCTB

13.4

135

IIPUTOTOBJICHUE  PACTBOPOB C  ONPEACIEHHOM MacCoOBOM  J0OjeH
pPacTBOPEHHOIO BEILECTBA

MIPUMEHEHHUE MHIUKATOPOB (JTaKMyca, METHIIOpaHka U (eHoadTarernHa)

JUIS OTIPEZIeIIEHHS XapaKTepa Cpebl B paCTBOPAX KUCIOT U IeI0Yeit

13.6

13.7

13.8

MCCJIEN0OBAaHUE U OIMCAaHHE CBOMCTB HEOPraHWYECKUX BEIIECTB PasIMUHbIX
KJIaCCOB; M3YyYCHHE B3aMMOJECUCTBUS KHUCIOT C METAJIaMH, OKCHUAAMH
METAJJIOB, PacTBOPUMBIMM M HEPACTBOPUMBIMH OCHOBAHUSIMH, COJIIMU;
HOJy4eHHEe HEepacTBOPHMBIX OCHOBAHMI; BBITECHEHHE OJHOIO MeTallla
JpyTUM U3 pacTBOpa COJIM; HMCCIeI0BaHHE aM(pOTEPHBIX CBOMCTB

THAPOKCHUI0B aJIFOMUHUS U IIHHKA

pelIeHNEe SKCIEPUMEHTABHBIX 3a/1ad 1o TemaMm: «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAUHEHMIY; «IJIEKTPOJUTHUUECKAS JAUCCOIUALIMSY;
«BakHelne HeMeTaluIbl U UX COCAUHCHHSY;, «BakHeHIe MeTaabl U

nX COCAUHCHU

XUMHUYECKHUE IKCIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS
peaKIuii H'OHHOTO 00MEHA; KAYeCTBCHHBIC PEAKITUH Ha MPUCYTCTBYIOIIHE
B BOJHBIX pAcTBOpax HOHBI: XJIOpPUA-, OPOMHUI-, HOAHI-, CyIb(ar-,
docdar-, kapOOHAT-, CHUIMKAT-aHUOHBI, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI, MarHUsl, KaJabIvs, aTFOMUHUS, Kese3a (2+) u xkenesa (3+), menn

(2+), KA

14

VYmMmenue:

141

MMpEaACTaBIATH PE3YIbTATHI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTrCiabCTB, T pa(bI/IKOB n T3.6J'II/II_I U BBIBJATH OSMIIMPHUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTAaHABJIIMBATL CBA3KW MCXKIY PCAJIbHO Ha6J'IIOJIaeMI)IMI/I XUMHUYCCKHMHU
SABJICHUAMHA U IIpOLCCCaMHU, MPOUCXOAAINIMMU B MaKpO- U MHKPOMHPE,

O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




IX. HNEPEYEHb 2JIEMEHTOB COAEPKXAHUS, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE I10 XUMHUHU

Kox @ IIpoBepsiemblii 3J1eMeHT COAEPKAHUS
1 [lepBoHavyaIbHBIE XUMUYECKUE MTOHSATHUS
1.1  Ywucrele BemecTBa U cMecu. CiocoObl pasieneHus cMmeceit
12 ATOMBI U MOJIEKYJIbl. XUMUYECKHE AIEeMEHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
' [IpocTble U ClIOXKHBIE BEIIECTBA.
13 Xumuyeckas ¢opmyna. BaneHTHOCTP aTOMOB XUMHYECKHX 3JieMeHTOB. (CTerneHb
' OKHUCIICHUS
3aKkOH TMOCTOsSHCTBAa cocraBa BemlecTB. (OTHOCUTENbHAsh aTOMHas —Macca.
1.4  OtHocuTenbHas MOJIEKYJspHas Macca. MaccoBasi IO XMMHYECKOTO 3JIeMEHTa B
COCTMHCHUH
15 KomuuectBo BemectBa. Monbs. Mousipuass macca. MouspHbiii 00b€M  Ta30B.
' B3auMocCBA3b KOJIMYECTBA, MACCHI M YHCIIa CTPYKTYPHBIX €IMHHUIL BEILIECTBA
16 dusnueckue U XUMUYECKHUE SIBJICHUS. XUMUYECKas peakiusi U €€ MpU3HaAKU. 3aKOH
' COXPAHEHHUs MAcChl BEUIECTB. XMMUUECKUE YPaBHEHUS
Ilepnoanueckuii 3akoH u llepuonnueckas cucreMa XMMUYECKUX dneMeHToB JI.1.
2
MenneneeBa. CTpoeHHEe aTOMOB
IIepnognueckuii 3akoH. Ilepuoguueckas cucrtemMa XMMH4YECKUX anemeHToB [[.M.
2.1 MenneneeBa. [lepuoasl u rpynmbl. Du3nyueckuili CMBICT TOPSAKOBOTO HOMEpA,
HOMEPOB MEepPUOa U TPYIIIBI dJIEMEHTA
Crtpoenue atomoB. CoctaB aTtoMmHbIX sjep. M3orombl. Onektponsl. CTpoeHue
2.2 2IEKTPOHHBIX 000JO0YEK aTOMOB MePBhIX 20 XuMUUecKuX d1eMeHToB [leproanueckoit
cuctemsl /.M. MennaeneeBa
3aKOHOMEPHOCTH B HW3MEHEHUW CBOWCTB XMUMHYECKHX DJIEMEHTOB IMEPBBIX TPEX
23 NepUOAOB, Kamus, Kaublus (paguyca aTOMOB, OJIEKTPOOTPUIIATEILHOCTH,
' METaJUTMYECKNX U HEMETaJUIMUYECKUX CBOWCTB) U UX COEAMHEHUN B COOTBETCTBHH C
MOJIOKEHUEM AJIeMEHTOB B [leproanueckoil cucteMe u CTpOEHUEM UX aTOMOB
3 CtpoeHue BemecTBa
Xumuyeckass  cBsizb. KoBaneHTHas  (moisipHas M HEMOJIApHAsl)  CBSA3b.
3.1 | DneKTpoOTpUIATEILHOCTh XUMUYECKUX dNIeMeHTOB. loHHAas cBs3b. MeTamnnueckas
CBSI3b




Tunbl KPUCTATUYECKUX PEHIETOK (aTOMHAsl, MOHHAS, METAJUTMYECKasi ), 3aBUCUMOCTD

32 CBOICTB BeIlleCTBA OT THUIA KPUCTATUINYECKON PEIIETKU U BUa XUMUYECKOU CBSI3U
4 Baxwueiliue mpenctaBuTeNM HEOpraHMYECKHX BemiecTB. Hemertamnsl u  ux
coelMHEHUs. MeTasulbl U UX COEAUHEHHUS
Knaccudukanms © HOMEHKIATypa HEOPraHMYECKHX COEAMHEHHH: OKCHJIOB
i1 (coneoOpa3syromye: OCHOBHBIC, KUCIOTHBIC, aM(OTEpHBIC) U HecoJeo0pa3yronme;
' OCHOBaHUH (1IEI0YM U HEPACTBOPUMbBIE OCHOBAHUS ); KUCIIOT (KHUCIOPOJACOIEpIKaIIE
1 OECKHUCIIOPOIHBIE, OJTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPeIHUX U KUCIIBIX)
42 Ou3nyecKkue U XUMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPO/A,
' XJIOpa, KHCIOPO/a, cepsl, a30Ta, Gocdopa, yriepoaa, KpeMHHS
duznyeckue U XMUMUYECKUE CBOMCTBA IPOCTHIX BELECTB-METAJIOB: JIMTUS, HATPUS,
4.3  Kkamus, MarHus W KaublMs, aJIOMUHUS, JKejie3a. OJIEKTPOXHUMHUYECKUU psij
HaIPSKEHUN METaJIOB
44 Ou3nyeckue M XUMHUYECKHE CBOICTBA BOJOPOJHBIX COEIWHEHUN HEMETaJlIOB:
' XJIOPOBOAOPOJa, CEPOBOAOPOIA, AMMHUAKA
duznyeckue U XMMHUECKHe CBOMCTBa okcua0B HemeTaios: cepsl (1V, V1), azota(ll,
45 IV, V), dochopa(lll, V), yraepoma(ll, 1V), xpemuusa(lV). IoayueHune oxcuaoB
HEMETAJIJIOB
46 Xumnueckue cBoicTBa okcu10B: MeTaioB |A—IA rpynm, nuuka, megu(ll) u sxeneza(ll,
' [1). TTonyueHne OKCHUIOB METAILIOB
XUMHUECKHE CBOMCTBA OCHOBAaHMM M aM(OTEpHBIX THUIAPOKCHJIOB (Ha NpUMepe
4.7 | TUIPOKCHJIOB aJIOMUHUS, Xkele3a, MHKa). [lomyyeHne ocHoBaHUN U aMQOTEPHBIX
THJIPOKCHIOB
OO0ume XUMHYECKHE CBOMCTBAa KHCJIOT: XJIOPOBOJOPOJHOW, CEpOBOIOPOAHOM,
48 CEepPHHUCTOM, CepHOM, a30THOM, (QocdopHOi, KpemMHUEBOH, yrombHOU. (OcoObIe
' XAMHYECKHUE CBOKMCTBA KOHLIEHTPUPOBAHHON CEPHOM M a30THOM KUCHOT. [lonyuenue
KHCJIOT
4.9  OOmue XMMHYECKHE CBOMCTBA cpenHux coieil. [lomydenue coneit
410 [lomyyenue, coOupaHue, pacrmo3HaBaHHWE BOJOPOJA, KHCIOpOJa, aMMHaKa,
' YIJIEKUCIIOro Ta3a B 1JabopaTopuu
411 [Tomyyenue ammuaka, CEpHOM M a30THOM KHCJIOT B MpOMBIIIICHHOCTH. OO0Ime
' CHOCOOBI MOJTYYCHUS METAIIOB
4,12 T'enernueckas CBsI3b MEXIY KIacCaMH HEOPTaHUYECKUX COeMHEHUN
5 XUMUYECKUE PEAKIIUU




5.1

Knaccudukanus XUMUYECKUX peakmuid MO Pa3TUYHBIM MpPU3HAKAM: MO YHUCITY H
COCTaBY y4YacTBYIOIIUX B PEaKLUH BELIECTB, 10 TEIIIOBOMY 3(P(EKTy, 10 U3MEHEHUIO

CTEIICHEH OKHUCIICHHS XUMUYECKUX 3JICMEHTOB

5.2

5.3

5.4

TennoBoil 3pheKT XMMUYECKON peakIiy, TEPMOXHUMUYECKHE YpPaBHEHUS. DK30- U
SHIOTEPMHUUYECKUE PEAKIIMH. TEepPMOXUMHUYECKHUE yPAaBHEHUS

OKHCIUTEIIBHOBOCCTAHOBUTENIBHBIE peakiuu. OKUCIATEIM U BOCCTAHOBUTEIH.
[Iponeccer OKHUCJICHUS u BOCCTaHOBJICHUS. DNEeKTPOHHBIN OaslaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM p€akuuu

TeopI/m BHCKTpOHHTHqCCKOﬁ Jucconuanuu. KaTI/IOHBI, AHHUOHBI. 9J'IeKTp0J'II/ITBI nu

HEBJICKTPOJIUTHI. CuibHbBIC U cIa0kIe SJICKTPOJINTHI. Crenenb JUcCconranmmn

5.5

Peakuuu nonHoro oomMeHa. Y ciaoBUs IPOTEKaHUs peaKlIMi HOHHOTO 0OMEHa, ITOJIHbIE

u COKpaH_IéHHbIe HOHHBIC YPABHCHUS peaKHI/Iﬁ

XHUMHA ¥ OKpYXkKarolas cpena

6.1

BemectBa u Marepuansl B IOBCEIHEBHOM JKM3HHM 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakiuil B 1abopaTtopuu u ObiTy. IlepBas

nmoMomp MMpu XUMHYCCKUX OKOrax MU OTPABJIICHUAX

6.2

XVMMHYECKOE 3arpsi3HEHUE OKpY’Karolleil cpeabl (KUCIOTHBIE JO0XAU, 3arpsA3HEHHE
MOYBBI, BO3JyXa M BOJOEMOB), cHocoObl ero mnpenoTBpaiieHus llpexenbHas
nonyctumasi koHueHtpauus BemectB  (IIJJK). Ponp xumum B perenun
9KOJIOTUYECKUX Ipo0sIeM. Y cuileHre MapHUKOBOT0 AP deKTa, pa3pylieHue 030HOBOTO

CJI0s

6.3

[Ipumenenue cepsl, a3ota, Gpocdopa, yriepoia, KpeMHUS U UX COSAUHEHHI B OBITY,
MEeJMIUHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3sicTBe. IIpuMeHeHne MeTajuioB U
CIUIaBOB (CTajb, YyTyH, AIOPATIOMUHUNA, OpOH3a) B OBITY U MPOMBIIUIEHHOCTH UX
coeauHeHuil. [loHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIOCOOBI 3aIlUTHl UX OT

KOPPO3UH

6.4

[IpupoaHbIe HCTOUHUKH YTIIEBOJIOPOIOB (Yrojib, IPUPOIHBIN Ta3, HEPTH), IPOTYKTHI

uX rnepepadoTKu (OEH3UH), UX POJIb B OBITY U POMBILUIEHHOCTH

6.5

[lepBoHavanbHBIE MOHATHS 00 OPTaHMYECKUX BEIECTBAX KaK O COSAMHEHUSIX YIiIepo/ia
(MeTaH, »TaH, 3TWJIEH, alleTWJICH, dTAHOJ, TJIMIEPUH, YKCycHas kucnora). [lonarue o
OMOJIOTMYECKH BaYKHBIX BEIIECTBAX: JKUPaxX, OCNKax, YIIeBOAaX — U MX POJIU B JKU3HU

YCJIOBCKA

PacuéTnr:

7.1

o popmyrnaM XUMHUYIECKUX COSTUHEHUN




7.2 macchl (MaccoBOI) JOTU paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 | 10 XMMHYECKHM ypaBHEHUSAM

X. YUYEBHO-METOAUYECKOE OBECIHEHEHHUE OBPA3OBATEJIBHOI'O
MPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1. Ia6puensa, O.C. Xumust: 9 knacc : 6a30BbIii ypoBeHb : yueOnuk / O.C. ['abpuensn, U.T.
Octpoymos, C.A. CnankoB. — 6-¢ u3n., crep. — Mocksa : [Ipocsemenue, 2024. — 224 c. : ui.
METOANUYECKHUE MATEPUAJIBI IJIS YYUTEJIA

1. Xumus. 8-9 knaccel. ba3oBblit ypoBeHb. MeToqudeckie peKoMeHIaluy K yaeOHUKaM
I"a6puensina O.C., Octpoymoa N.I'., CnankoBa C.A. — Mockga : [Ipocemienue, 2023. — 81 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. Poccuiickast 3yiekTponHas mkosua (https://resh.edu.ru/)

- Buneoypoku 1o BceM y4eOHBIM IIpeaMeTamM

- lHTepakTUBHBIC 3a1aHMsI

- Meroauueckue MaTepuabl

1. MockoBckasn diekTponnas mkosa (https://uchebnik.mos.ru/)

- bubnmnoreka yueOHBIX MaTepHalioB

- CiieHapuu ypoKOB

- TecToBbIe 3a1aHUS

2. OUIIN (PenepanbHbIii HHCTHTYT Nexarornyecknx umepenmii) (https:/fipi.ru/)
- lemoBepcuu EI'D

- OTKpBITHIN OaHK 3a1aHUN

- MeTonnyeckue pekoMeHAaluu

4. Snnexc.Yueonnk (https://education.yandex.ru/)
- IHTEpaKkTUBHBIE 3aJaHU

- ABTOMaTH4ECKas IPOBEPKaA

- [lepconanu3upoBaHHbIE TPAEKTOPUHU

5. Yuu.py (https://uchi.ru/)

- IlHTepakTUBHBIE KYpCHI

- OnmuMnuaasl

- CTaTuCTHKA yCIIEBAEMOCTH

6. Hudgoypox (https://infourok.ru/)
- Bugeoypoku

- Tectnl

- Meroanyeckue pa3paboTKu
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