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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XUMHUM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHMH K pe3yJabTaTaM OCBOEHUS OCHOBHOM
oOpa3oBaTrenpHON  TpOrpaMMbl  OCHOBHOTO  OOmiero  oOpasoBaHwUs,
npeacraBieHHbpx B ®I'OC 000, a takxke Ha OcHOBe (enepanbHOU paboueit
IpPOrpaMMbl BOCHUTAHHMS U C Y4YETOM KOHIIETIMU MPENoAaBaHUs y4eOHOTro
npenMera «XuMHs» B 00pa3oBaTelbHBIX — OpraHu3zauusx Poccuiickoit
denepanum.

[IporpamMma no xumuu Aa€t mpencTaBICHHUE O LENsIX, OOIIel CTpaTeruu
oOyueHHUsl, BOCIUTAHUS M Pa3BUTUSA OOYYAIOLIUXCS CPEICTBAMU Y4YEOHOrO
npenMera,  yCTaHAaBIMBAaeT  00sA3aTeNbHOE  MPEAMETHOE  COAEpKaHHE,
IpelycCMaTpuBaeT paclpelielieHne ero Mo KjaccaM U CTPYKTypHUPOBAaHHE IO
paszzmenaM ¥ TeMaM NPOrpaMMbl MO XUMHH, OMPENEseT KOJIMYECTBEHHBIC U
KaueCTBCHHbBIC XapaKTEPUCTUKH coJiepKaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh M3YYEHUST XUMHH C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBsI3€H, JIOTMKA Yy4eOHOTO TIpoliecca, BO3PACTHBIX
O0COOEHHOCTEW OO0ydJarommXxcs, OMpeaAesieT BO3MOXKHOCTH TIpeAMeTa st
peanu3anuu TpedoBaHUM K pe3ysibTaTaM OCBOCHUSI OCHOBHOW 00pa30BaTEIbHON
MporpamMMbl Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHmsl, a TAaKKe TpeOOBaHUH K
pe3ynbTaTaM OOyYeHHsS XHMHHM Ha YpOBHE IIeJied HW3Yy4eHUs NpeaMeTa u
OCHOBHBIX BHUJOB yu€OHO-IIO3HABATEIBbHON NEATEIBHOCTH O00YyYaroulerocsi 1o
OCBOEHHIO yUE€OHOTO CO/IepKAHMSL.

3HaHUE XWMHH CIY>)KUT OCHOBOM i (DOPMUPOBAHHS MHUPOBO33PEHUS
0Oyu4aroIerocs, ero MpeiCTaBIeHUi 0 MaTEpUaTbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTparoT (HOpMUPYEMbIE XUMUEH MPEICTaBICHHS O B3aUMOIIPEBPALLIEHUSIX
SHEPruv ¥ 00 SBOJIIOLMU BEILECTB B MPHUPOJE, O MyTIX PEIICHUS TI00aTbHBIX
Mpo0JIeM YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBA — CHIPbEBOW, YHEPTETHUECKOM,
MUIIEBON U KOJOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYeT peanu3alii  BO3MOXKHOCTEH ISl  CaMOpPa3BUTHS U
dbopMHupOBaHUS KyJbTYpbl JIMYHOCTH, €€ o00med u (QyHKIIMOHAIBHON
IPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMHPOBAHHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4aroluxcsi, HaBBIKOB HX CaMOCTOSITEJIBHOM y4eOHOM JAesITeNbHOCTH,
AKCIIEPUMEHTAILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOJAMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B PO(HECCUOHATILHON A TEIbHOCTH;

3HaKOMHUT CO CIEUU(UKON HAy4YHOTO MBIILICHUS, 3aKJIaJbIBA€T OCHOBBI
[EJIOCTHOTO B3IJIsia Ha EAMHCTBO TMPUPOJABI W  YENOBEKa, SIBIAETCA
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
oOy4Jarommxcs;

croco0cTByeT (HOPMHUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--
HAay4YHBIM 3HAHUSM, K TPHUPOJAE, K YEIOBEKY, BHOCHUT CBOW BKJIad B
HKOJIOTHYECKOE 00pa3oBaHNEe 00YyJArOIITIUXCS.

JlaHHbIE HAMpaBJICHUSI B OOYYCHHH XUMHH 00€CIIEUMBAIOTCS CHEIMPUKOMA
colepkaHusi y4eOHOTO TMpeaMeTa, KOTOpBIM SBISETCS  MeAaroruyecku
a/IalITHPOBAHHBIM OTpaXKeHHEM 0a30BOM HAYKM XMMUU Ha OMPEACIEHHOM 3Tarie
€€ pa3BUTHUAL.

Kypc xuMunu Ha ypoBHE OCHOBHOT'O 00111ero 00pa30BaHusi OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIUMUCS CUCTEMBbI MEPBOHAYAIBHBIX MOHITHM XUMHUHU, OCHOB



HEOPraHWYeCKOM XMMHM M HEKOTOpPBIX OTACJIBbHBIX 3HAYMMBIX MOHSATUI
OPTraHUYECKON XUMHH.

CtpykTypa comepkaHusi IporpaMMbl IO XUMHUH C(OPMUPOBAHA HA OCHOBE
CUCTEMHOTO MoAxoJa K €€ n3yueHnuro. CopepkaHre CKIaAbIBAETCS U3 CUCTEMBbI
MOHATUM O XUMHYECKOM OJJIEMEHTE M BELIECTBE M CHUCTEMBI IOHATHA O
XUMHUECKOM peakuud. O0e 3TH CHCTEMbl CTPYKTYPHO OpraHM30BaHbl IIO
MIPUHLMUITY TOCJIEA0BATEIBHOIO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKHX
IIPEACTABICHUI PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepunognueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHa
XUMHH;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TMpencCTaBICHUM 00 >SIEKTPOIUTHUYECKON TUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHYECKU
MOJIyUEHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT
OTHOTO YPOBHA K JpPYyroMy, BBIIOJHSAS (QYHKIUH OOBSICHEHUS U
IIPOTHO3UPOBAHUSL CBOWMCTB, CTPOCHHSI W BO3MOXXHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U NTOJIyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl IO XHUMHH CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABIICHNS O XUMAYECKOU COCTABIIAIOIIEH HAYYHON KaPTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOHM MpPUPOJbl, LIEHHOCTHOIO OTHOILIEHHS K HAYYHOMY 3HAaHUIO U
METO/aM I03HAaHMS B Hayke. M3ydueHue XMMHHU IMPOUCXOAHUT C MPUBIICYEHUEM
3HaHUW W3 paHee H3YUYCHHBIX YUEOHBIX MpeaMeToB: «OKpYyKalolUui MHPY,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiacey.

[Ipy wu3yuyeHUu XUMHH MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUIECKON
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOUT B (DOPMHUPOBAHUHM CHUCTEMbl XUMHUYECKHUX
3HaHUW — BaXHEHIIHUX (aKTOB, TMOHATUH, 3aKOHOB U TEOPETUUECKHUX
MOJIOKEHUH, JTOCTYMHBIX 000OIIEHNI MHUPOBO33PEHUYECKOTO XapakKTepa, S3bIKa
HayKH, B MPUOOIIEHNH K HAYYHBIM METOJaM MO3HAHUs MPU U3YUYECHUU BEIIECTB
Y XUMHYECKHX peakiui, B QOPMUPOBAHUU U PA3BUTHH IT03HABATEIBHBIX YMEHUN
U UX NPUMEHEHUH B Y4YEOHO-TIO3HABATENbHOM M y4eOHO-HMCCIIEeI0BaTEIbCKON
JesITeIbHOCTH, OCBOCHUM MpaBWJI 0€30MacHOr0 OOpalleHus C BEUIECTBAaMH B
ITIOBCETHEBHOM KU3HMU.

[Tpu n3ydyeHnu XuMun Ha ypOBHE OCHOBHOTO 00IIIET0 00pa30BaHMsI BaXKHOE
3HaYeHUe MPUOOpENN TaKue 1eJd, KakK:

— (QopMuUpOBaHHE HMHTEIUIEKTYaJdbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
camM000pa30BaHUI0, COTPYAHUUECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO PELICHUIH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOyYEHHS Ha CHUCTEMaTHYECKOe MPUOOIIEHUE
00y4aromuxcsi K CaMOCTOSITEIbHON MMO3HABATEIbHONW ACSITENbHOCTH, HAYYHBIM
METOJIaM MO3HaHUs, POPMUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  ofecriedyeHre  YCJOBHM,  CIOCOOCTBYIOIIMX  MPUOOPETEHUIO
OOy4arolMMUCSL  OMbITa  PAa3HOOOpPA3HON  AESATENbHOCTH, TMO3HAHUS U
CaMOINO3HAHUs, KIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHLMN), UMEIOIINUX
YHUBEPCAIbHOE 3HAUECHHE JIJIS1 PA3JIMYHBIX BUJIOB J€ATEIbHOCTH;

— (opmupoBanue o0meH (QYHKIIMOHATILHOW ¥ €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBICHATh M OICHUBATH SIBICHUSA



OKpY>KaIOIlIer0 MHpA, UCHOJIB3Ysl 3HAHUS M OIBIT, MOTYYSHHbIE IPU HU3yUYEHUU
XUMUH, TPUMEHATh UX TPH PEIICHHH TPOOJIeM B TOBCEAHEBHOM XU3HH U
TPYAOBOU NESATEIBHOCTH;

— (¢opMupoBaHue y OOy4yaroUMXcsd TyMaHUCTUYECKUX OTHOIICHH,
MOHMMAHUS LEHHOCTH XHMHUYECKUX 3HAHUHM 71 BBIPAOOTKU HKOJIOTMYECKU
11eJIeCO00Pa3HOr0 TOBEJACHHUS B OBITY W TPYAOBOM JAEATEIBHOCTH B HEISIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH IIPUPOTHON CPEJIBI;

— pa3BUTHE MOTHBAIMM K O0YUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHUS OOIEYEIOBEYECKHX IIEHHOCTEMH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MPOQHIIA U HAPABICHHOCTHU JaJbHEHIIIEro
00yueHus.

OOmiee yMcnO 4YacoB, OTBEACHHBIX [JISI M3YyUYEHUS XUMHH HAa YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, cocTaBisieT 136 gacoB: B 8 kimacce — 68 yacoB
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COIAEPKXAHUE OBYUYEHUA

9 KUIIACC

BemecTBo M XUMHUYeCKas peakuus

ITepunoanueckuii 3akoH. [leprpoanyeckas cucremMa XUMUYECKUX SIIEMEHTOB
. 1. Menpneneea. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
XMMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPUOAOB, Kalvsl, KaldbLUHUs WU HX
COCIMHEHU B COOTBETCTBHUM C MOJIOKEHUEM 3JeMEeHTOB B llepmommueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUJIbI XUMUYECKON CBSI3U. THIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKA
Y BUJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUECKHE
CBOWCTBA BEIIECTB, OTHOCALIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPTaHHYECKUX
COCMHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudpukanms XUMHUECKMX PEAaKIHUM MO pa3iIuyHbIM MpHU3HAKaM (10
YHCIy U COCTaBYy YYacCTBYIOIIMX B PEAKIIMH BEILIECTB, IO TEILIOBOMY 3(PQeKTy,
10 U3MEHEHUIO CTEIIEHENW OKUCIIEHUSI XUMUUYECKUX 3JIEMEHTOB, [0 OOPATUMOCTH,
[0 YYacTUIO KaTaluu3aTopa). OK30- M  DSHIOTEPMUYECKHE PEaKLUH,
TEPMOXUMHUYECKNE YPABHECHHUS.

[lonsite o ckopoctu XxuMuyeckoil peakuuu. [lonsiTue 06 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUECKUX peakuusix. [IoHsITHe 0 TOMOT€HHBIX U FeTepOTreHHBIX
peakuusx. Ilonstue o karanuze. IloHATHE O XHMMHUYECKOM pPABHOBECHH.
@akTOophl, BIMAIOIIME HA CKOPOCTb XUMHUYECKOW pPEAKIUU U IIOJIOKECHHE
XUMHAYECKOTO PABHOBECHSI.

OKHCIANTENbHO-BOCCTAHOBUTENbHBIE PEAaKIUU, dSJCKTPOHHBIM OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBlIeHHE  ypaBHEHUU
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAaKIMM C HCIOJb30BAHHEM METOA
AIIEKTPOHHOIO OaJiaHca.

Teopus  SJIEKTPONMTUYECKOM  JUCCOLIMALIHM. ONEKTPOJIUTBl |
HEdJIEKTPOauThl. KaTHOHBI, aHMOHBI. MexXaHW3M JIUCCOLMALMM BEIIECTB C
pa3IMYHBIMM BUJAMU XUMUYECKOH cBA3U. Crenenp nuccoumanuu. CUIbHBIE U
CcJ1a0bIe AJIEKTPOJINTHL.

Peakuuu wmoHHOro oOMeHa. YcCIOBUSI NPOTEKaHUS pPEaKUUid HOHHOTO
oOMeHa, TOJIHbIE W COKpall€HHbIe WMOHHBIE ypaBHEHMs peakiuil. CBoiicTBa
KHCIIOT, OCHOBAaHUI U COJIEH B CBETE MPEJICTaBICHUI 00 AJIEKTPOJIUTUYECKON
nucconuannu. KauectBeHHbIe peakin Ha MOHBL. [[oHsATHE O TUAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMH KPUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BELIECTB — METAJUIOB U HEMETaJUIoB (rpaduTa U aiamasza), CJIOKHBIX BEIIECTB
(XJopua HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOW pEAKIIUU
OT BO3JEHCTBUS Pa3IMYHBIX (HDaKTOPOB, HCCIIEIOBAHHE SJIEKTPOIPOBOIHOCTU
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOUMALUMUA KHUCIOT, LIETOYEH U COJIEU
(BO3MOXHO HCITOJIb30BAaHUE BHUAEO MATEpPUAIOB), MPOBEICHUE OIbITOB,
WUIFOCTPUPYIOLIIUX  MPU3HAKKM MPOTEKAaHHWs pEaKkUMid HOHHOro oOMeHa
(oOpazoBanue ocanaka, BbBIJEICHHE Ta3za, OOpa3OBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX —PEAKIUU
(ropenue, peakuuu pasaoKeHHsl, COEINHEHNS ), PACIIO3HABAHNE HEOPTaHUYECKUX
BEIIECTB C IIOMOLIBIO KA4YECTBEHHBIX pEAKLUMHA HA MOHBI, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeraJibl M HX COeIMHEHUSA



OOmrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue u PU3nYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHYECKHE CBOMCTBA Ha IIpUMEpe XJopa
(B3auMoOJEiCTBHE C METAJJIaMH, HEMETaulaMH, IIeao4amu). XJIOPOBOIOPOI.
ConsiHast KUCI0Ta, XUMUUYECKUE CBOMCTBA, NMOTy4YeHUE, MpUMeHeHue. JleiicTrre
XJIOpa U XJIOPOBOJOPOJA Ha OPraHU3M 4YeJOBEKa. BakHeWlne XJIOpuabpl U UX
HAaxXO0KJEHUE B IPUPOJE.

Obmas xapakrepuctrka 31eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTeNEeHU oKucieHus. CTpoeHne u pU3NYecKue CBOMCTBA
MPOCTBIX BEUIECTB — KHCIOPOAAa U Cepbl. AJUIOTPONMHBIE MOIU(PUKALNN
KHCIIOPOJAa U Cepbl. XMMHUYECKHE CBoOWcCTBa cepbl. CepoBOAOPOJ, CTPOEHHUE,
¢usznueckue U XxuMudeckue cBoiicTBa. OKCUIBI cephl Kak MpPeACTaBUTENN
KHUCIIOTHBIX OKCHAOB. CepHasi KHCIIOTa, (PU3HUECKUEe U XUMUYECKHE CBOMCTBA
(obmue Kak MpeAcTaBUTENS Kiacca KUCIOT U crnenuduueckue). XUMUYECKUe
peakiuu, JeKale B OCHOBE NMPOMBIIIIEHHOTO CHoco0a MOJy4YeHUs: CepHOU
KUCHOTHL. [IpuMenenne cepHoil KUcaoThl. Cou CEpHOU KUCIOThI, KAYECTBEHHAS
peakuusi Ha cyinbdar-uoH. HaxoxxneHue cepbl U €€ COeIMHEHUN B NPUPOJIE.
XHMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEW Cpeabl COECOUHEHUSMH  Cepbl
(KUCIIOTHBIE JIOKIU, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALICHUS.

OOmas xapakTepucTuka 3MeMeHTOB VA-rpyrimbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIEHUS. A30T, paclipoCTpaHEHUE B IPUPO/IE,
busnueckrue U XUMHUECKHUe cBoiicTBa. KpyroBopor azora B npupoje. AMMUakx,
ero (us3nueckue U XUMHUYECKHE CBOMCTBA, MoyyueHue u npumeHeHue. Conu
aMMOHHS, X (PU3MUECKHe U XMMUUECKHE CBOUCTBA, MpuMeHeHne. KauecTBeHHas
peakiusi Ha UOHbl aMMOHUS. A30THasl KUCJIOTa, €€ MoJlyueHue, (pu3nueckue u
XUMHUYECKHE CBOWMCTBa (00IIME Kak TMpEeACTaBUTENs Kiacca KUCIOT U
cnenuduueckue). Vcmnonp3oBaHne HUTPATOB M COJEH aMMOHMSI B KauecTBE
MUHEPAJBHBIX yN0OpeHuil. XUMHUYECKOe 3arpsA3HEHHE OKpY’KaIoLeH Cpe/bl
COCIMHEHMSIMU a30Ta (KHUCIIOTHBIE IO, 3arpsi3HEHHE BO31yXa, MOYBBI U
Bos0éMOB). Docdop, ammoTponHbie Mogudukaruu docdopa, hUnIecKue u
xumudeckue cpoiictBa. Okcun docdopa (V) u hochopras kuciiora, GusnIecKkue
U XMMHUYECKHE CBOMCTBa, moiyuyeHue. Vcmnoabp3zoBanue ¢ocdaroB B KauecTBe
MUHEPAIBHBIX YOOPEHUIA.

Oomas xapakrepuctuka 31eMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbI€ CTEIEHW OKUCIEHUSA. YIJIEpOH, aJUIOTPOIIHbIE
Moau(UKaIMK, PACIPOCTPaHEHHE B MPUPOAE, (U3MUECKHE U XUMHUYECKUE
cBoiicTBa. AncopOuusi. KpyroBopot yraepoza B mpupojie. OKCHIIbI yriaepoaa, ux
buznueckue M XUMHUYECKHE CBOIICTBa, JAEWCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOIEMbl, CBA3aHHbBIE C OKCUIOM
yraepona (IV), runmore3a T700aqbHOTO TMOTEIUICHHS] KJIMMaTa, MapHUKOBBIN
s dexT. YronbHas KUCIOTa U €€ COJU, MX (PU3UIECKUE U XUMUYECKUE CBOMCTBA,
noiiyueHne u mnpumeHenue. KaudecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO35UCTBE.

[lepBoHauyanbHble TMOHATHS 00 OpPraHMYECKHX BEIIECTBaX Kak o
COEIMHEHMSIX yriiepoaa (MeTaH, 3TaH, 3TUJIEH, aleTUJIEH, ATaHOJ, IIIMLIEPUH,
yKcycHass kucnorta). IIpupogHple HCTOYHUKH — YIVIEBOJOPOJOB  (YroJib,
MPUPOJIHBIN Ta3, HEPTh), MPOIYKTHI UX MEepepadboTKu (OEH3UH), UX POJIb B OBITY
U NPOMBINUIEHHOCTH. [loHSATHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: >KHUpaX,



Oenkax, yriieBoJax — M WX POJHU B KU3HM 4YeJOoBeKa. MaTepualibHOE €TUHCTBO
OpraHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOIYYCHHE U
npumenenue. CoenuHeHus: KpemMHus B npupoze. OOmue npeactaBieHus o0
okcujie kpeMuus (IV) u kpemaueBoi kucnote. CUIMKATHI, UX UCIIOIb30BAHUE B
OBITY, B IPOMBINIICHHOCTH. Ba)kHEHTIIE CTPOUTEIHHBIC MaTEPUAIIBl; KEPAMHUKA,
CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [IpobieMbr 6€30macHOr0 UCTIOIBL30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

M3y4deHue 00pa3I0B HEOPTAHNUYECKUX BEIIECTB, CBOMCTB COSTHOM KUCIIOTHI,
MPOBE/ICHUE KAYEeCTBCHHBIX pEAKIW Ha XJIOPHUI-UOHBI M HAOJIIOJCHUE
MPU3HAKOB MX MPOTEKAHMUSI, OIBITHI, OTPAKAIONINE (PU3MIESCKHE U XUMUICCKUE
CBOWCTBAa TaJOM€HOB M WX COCIMHEHUH (BO3MOXXHO HCIOJIb30BAHHE
BHJICOMATEPHAIIOB), O3HAKOMJICHHE C oOOpasllaMH XJIOPUIIOB (TaJOTCHHUIOB),
O3HAKOMJIEHHE C o0Opa3iamMud cepbl W €€ COCNMHCHHSIMH (BO3MOXKHO
MCIIOJIb30BAaHNE BHJICOMATEpPHAIOB), HAONIOACHUE TIpollecca OOYIIIMBaHUS
caxapa IOJ JCUMCTBHEM KOHLEHTPUPOBAHHOM CEPHOM KHCIIOTBHI, W3Y4YEHHE
XUMUYECKUX  CBOWCTB  pa30aBICHHONW CEPHOM  KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peaknuu Ha Ccyiabhar-uoH W HaAOMIOJIeHUe TMpU3HAKa e€
MPOTEKAHUsI, 03HAKOMJICHHE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, pochopa u ux
COCNMHEHH (BO3MOXKHO WCIIONB30BaHHWE BHJIEOMATEpPUAIOB), O0Opa3aMu
a30THBIX U (POCPOPHBIX yIOOpEHHI, TOTyUeHUE, COOMpaHKe, paclio3HABaHUE U
M3yYCHHE CBOMCTB aMMHMaKa, IPOBEJICHHE KAYECTBEHHBIX PEAKUIHUN Ha HOH
aMmMoHusT W ¢ochaT-MOH U U3YYEHHWE TPHU3HAKOB HX MPOTECKAHUS,
B3aMMO/ICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIJIOTHI C MEAbIO (BO3MOMXHO
HCIIOJb30BAaHUE BHUJECOMATEPUATIOB), H3YyUYECHHE MOJENEH KPUCTAJUIMYECKUX
peméToK anMasa, rpaduta, QysuiepeHa, 03HaKOMIIEHUE C MPOIIECCOM aJIcopOIuu
PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOras3a,
MoJIydeHue, COOMpaHue, pacClio3HaBaHUE U U3YYCHUE CBOMCTB YIJIEKUCIIOTO ra3a,
MIPOBE/ICHUE KAaYECTBEHHBIX PEaKINil Ha KapOOHAT W CHJIMKAT-UOHBI U U3YYEHUE
IPU3HAKOB HX TMPOTEKaHUs, O3HAKOMJIEHHE C NPOAYKIHEH CUIUKATHOU
IPOMBIILJIEHHOCTH, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe «BaxkHeiime
HEMETAJUTbI U UX COCTUHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OOmrast xapakTEepUCTHKAa XHUMHYECKHUX OJJIEMEHTOB — METAUIOB Ha
OCHOBaHUHM UX NOJIOkKeHUs B [lepuoandeckoit cucteMe XUMHUYECKUX SJIEMEHTOB
. Y. MenneneeBa u crpoeHust aromMoB. CTpoeHrne MeTauioB. Meramnueckas
CBSI3b M METAJUIMYECKasi KPUCTAJUIMYECKAS] PEMIETKA. DIEKTPOXUMUYECKUMN psifl
HAaNpsDKEHUM MeTauioB. (DU3WYECKHE U XHMMHUYECKHME CBOMCTBA METAJUIOB.
OOmue crnocoObl mofyuyeHus: MetauioB. [loHsATHE O KOpPpO3UH METalIOB,
OCHOBHBIC CITOCOOBI 3amMThl WX OT Kopposuu. CruiaBel (CTasib, YYTYH,
TIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U TPOMBIIIUICHHOCTH.

[Ilenounsie MeTaUIbL: OJIOKEHKE B [lepnoanuecko cucreme XuMUYECKUX
anemeHToB [[. . MenneneeBa, CTpOEHUE UX aTOMOB, HAXOKICHHUE B IIPUPOJIE.
duznyecKkre 1 XMMUYECKHE CBOMCTBA (HA MpuMepe HaTpus U Kaius). OKCUabl U
TUAPOKCUIBI HATpusg W Kanusi. [IpuMeHeHue MIEeNOYHBIX METAUIOB U HX
COCIMHEHU.

[[lenouyHo3eMeNnbHBIE METAJUIBI MAarHuii W KaJIbLUW: TOJIOXKEHUE B
[Tepnoanueckoit cucreme xumuueckux neMeHToB . 1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaxoXJaeHue B mpupojae. dusnueckue M XUMUUYECKUE CBOWCTBA



MarHusi M Kajapuus. BaxHeillne coennHeHHs KainbUus (OKCHJ, TUAPOKCHI,
coyin). JKECTKOCTh BOJIBI U CLIOCOOBI €€ YCTPAHEHHUS.

AmoMuHMN: TIONOKEeHHE B llepmoaudeckon cHCTEME XMMHUYECKHUX
anemeHtoB JI. M. MenneneeBa, CTpO€HME aToMa, HAXOXKACHUE B IPHUPOJIE.
dusuyeckue M XUMHUYECKHE CBOMCTBA amioMUHHS. AMQOTEepHbIE CBOWCTBA
OKCHJA U TUIPOKCUAA ATTFOMUHUS.

JKenes3o: nonoxenne B [leppoanyueckonr CUCTEME XMMUYECKUX JJIEMEHTOB
. . Menneneesa, cTpoeHHe aToMa, HaXOXAeHUE B npupoae. Pusndeckue u
XUMUYECKUEe CBOMCTBa xene3a. Okcuabl, Tuapokcuabl U conu skeneza (II) u
xene3a (III), ux coctas, CBOMCTBA U MOITYUYEHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C OoOpa3laMyd METAUIOB M CIUIaBOB, MX (DU3HMUECKUMHU
CBOMCTBaMH, H3Y4YEHUE pE3YyJbTaTOB KOPPO3HH METAUIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJA
KaJIbLIMSI U HAaTpUs C BOAOW (BO3MOXHO HCHOJIB30BAHHE BHIEOMATEPHAIIOB),
HCCJIEIOBAHKUE CBOMCTB KECTKOM BOABL, ITPOLIECCA TOPEHMS JKelle3a B KHCIOPOJE
(BO3MOXHO HCIIOJIb30BAaHHWE BHJEOMATEPHUANIOB), MPU3HAKOB IPOTEKaHUS
KAUECTBEHHBIX PEAKIUI HA MOHBI: MATrHUs, KAJIbLIMS, AIFOMUHMS, [IMHKA, XKEJe3a
(IT) u sxene3a (I11), mequ (II), HabmroeHME M OTTMICAHUE TTPOIIECCOB OKPAITMBAHUS
IJJAaMEHU HWOHAMU HATpHs, Kalusg M Kajablus (BO3MOYKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCJIEIOBAaHUE aM(pOTEPHBIX CBOWCTB  T'MAPOKCHIA
AIFOMUHUA U THAPOKCUAA [IUHKA, PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TEME
«BaxHennme MeTauIbl U UX COSTUHEHU.

XHMUA ¥ OKpY:KaOLIas cpeaa

BemecrBa 1 Marepuanbsl B MOBCEAHEBHOM XWU3HU 4ellOBeKa. besomacHoe
MCIIOJIb30BaHME BEUIECTB M XUMHUUYECKUX peakiuii B ObITy. [lepBas momorrs npu
XUMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arpsI3HEHNE OKpYKaroUlel cpenbl (IpeaebHas 10IyCTUMas
KOHIIeHTpanus Beuects, aanee — [1/IK). Ponbs xuMuu B pelieHu 3K0JI0rM4eCKUX
npo0sem.

Xumuueckuit IKCnepumenm:

u3ydeHue o0pa3loB MaTepuanoB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHBIE
MaTrepuabl).

Mesxcnpeomemmnuwie ceasu

Peanuzanus MeXnpeIMETHBIX CBSI3€M MpU M3YyYEHUU XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJb30BaHME KakK OOIIMX €CTeCTBEHHO-HAayYHBIX
MOHSTUH, TaK U MMOHATUH, SBJIIOIINXCS CUCTEMHBIMU IS OTJIEJIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyYHBIN (akT, TUIOTE3a, 3aKOH,
TEOpus, aHalIM3, CHUHTE3, Kiaccu(ukamus, NEepUOIUYHOCTh, HAOIIOECHUE,
AKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHUE, MOJIENb, SIBICHUE, MapHUKOBBIA
s dexT, TEXHOTOTUsI, MAaTEPHAITHI.

®dusuka: Marepus, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JEKTPUUYECKUNA 3apsll, MPOBOJHHKHU,
MOJIyIIPOBOJIHUKH, JTUAJNIEKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJI0, OOBEM,
arperaTHOE€  COCTOSIHME ~ BEUIeCTBa, TIa3,  pacTBOp, PacTBOPUMOCTS,
KpUCTAJLTMYECKasi pelérka, CIUIaBbl, (PU3NYECKUE BEIMYHUHBI, €IUHUIIBI
MU3MEPEHHsI, KOCMHUYECKOE IMPOCTPAHCTBO, IIAHETHI, 3BE€3/bl, CONHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa, IKOCUCTEMA, MUHEPATILHBIE
yI0OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIEC BEUIECTBA.



['eorpadusa: armocdepa, ruapocdepa, MHHEpadbl, TOPHBIE MOPOJBI,
MOJIE3HBIE MICKOIIA€MbIE, TOTLTUBO, BOJHBIE PECYPCHI.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOT O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOT'O OOIIETro
oOpa3oBaHMs JOCTUTAIOTCA B XOJA€ OOY4YeHMs] XMMUU B €IUHCTBE Y4eOHOH U
BOCIIUTATEIbHOM  JESATEIIBHOCTU B  COOTBETCTBUM C  TPaJMLMOHHBIMU
POCCUICKAMH COLMOKYJBTYPHBIMH U JAYXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MpaBUIaMH U HOPMaMH IMOBEACHUS M CHOCOOCTBYIOT
poLeccaM CaMOIMO3HAHUs, CAMOPA3BUTHS U COIIMAIN3ALIUN 00YYatOIIUXCSl.

JIMYHOCTHBIE ~ PE3yNbTaThl  OTPAXAIOT TOTOBHOCTH  OOYYaIOUIUXCS
PYKOBOJICTBOBATbCSl CUCTEMON NO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAaUUd U
pacUIMpPEHHE ONBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHMS:

LIEHHOCTHOIO  OTHOLIEHHWA K  OTEYECTBEHHOMY  KYJBbTYpPHOMY,
HUCTOPUYECKOMY M HAayYHOMY HACJIEIHIO, TOHUMAaHUs 3HAYECHHUS] XUMUYECKOU
HAyKH B JKU3HH COBPEMEHHOI'O OOIIECTBa, CIOCOOHOCTH BIIAJETh IOCTOBEPHOU
uHpopMalel O TEePelOBBIX JOCTHKEHHUSX M OTKPBITUAX MHPOBOH U
OTEYECTBEHHOW XHMMHH, 3aUHTEPECOBAHHOCTH B HAy4HbIX 3HAHHUAX OO0
YCTPONCTBE MHUpa U OOIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS] O COLMAJIbHBIX HOpPMax W MPaBHUJIAX MEXINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOLIIECTBEHHO
MOJIE3HOHM, Y4eOHOHMCCIIENOBATENIbCKOM, TBOPYECKOM M JAPYruxX  BUAAX
JesITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAEATEIbHOCTH MpU
BBITIOJTHEHUH YYEOHBIX, IO3HABATEIbHBIX 3aJ]la4, BBIMOJIHEHUU XUMHYECKHX
HKCIIEPUMEHTOB,  CO3/JaHMM  y4eOHBIX  MPOEKTOB,  CTPEMJIEHUS K
B3aMMOITIOHMMAHHIO U B3aMMOIIOMOIIIM B MPOIIECcCe ITON yUeOHOM AesITeIbHOCTH,
TFOTOBHOCTH OLIEHMBAaTh CBOE IIOBEJIEHWE W TOCTYIKM CBOMX TOBAapHILEH C
[TO3WLIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN
ITOCTYTIKOB;

3) HEeHHOCTH HAYYHOI'0 MIO3HAHMSL:

MHUPOBO33PEHYECKHE MPEICTABIEHUS O BEUIECTBE U XUMHYECKOW pEaKLHy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIIOLIUE
OCHOBY ISl HOHUMAaHUS CYIIIHOCTH HAYYHON KapTHUHBI MUPa, IPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTHSI MPHUPOJbI, B3aUMOCBA3SIX YEJIOBEKA C
MPUPOJHOU CPENION, O POJIM XUMHUHU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[T03HABATEJIbHBIE MOTHBBI, HAPABJICHHBIE HA MTOJIyY€HUE HOBBIX 3HAHMI 110
XUMUH, HE0OX0UMbIe JUTsl OOBSICHEHUS HAOJI01aeMbIX TPOIECCOB U SBJICHUM,
MO3HABATENbHOM, HHHOPMALIMOHHON U YHUTATEIBCKOW KYJIbTYphI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl ¢ Y4YeOHBIMH TEKCTaMH, CIPAaBOYHOU
JUTEPaTypOil, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

WHTEpEC K OOYYEHUWIO U TO3HAHWIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U
CIOCOOHOCTP K CcaMO0Opa30BaHUIO, MPOEKTHOM U  HCCIEN0BATEIbCKON
JESITeIbHOCTH, K OCO3HAHHOMY BBIOOpY HANpPaBICHHOCTH U YPOBHS O0y4YEHHS B
JlaJdbHEHIIeM;

4) popMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTU >XU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3/I0pPOBBIO, YCTAHOBKHM Ha 3[0POBBIA 00pa3 >KW3HH, OCO3HAHHE MOCIEICTBUN U
HENpUATHE BPEIHBIX MPUBBIYEK (YMOTPEOICHUS] aJIKOTOJisi, HApPKOTHUKOB,



KypeHHUsI ), HEOOXOAUMOCTH COOJIOICHUS PaBUi 0€30MacHOCTH MIPH 0OpaIeHuN
C XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

MHTEPEC K MPAKTHUECKOMY HM3yUeHHI0 MpodeccHil U TpyAa pa3iIudHOro
poJia, YBaXKEHHUE K TPYy U pe3yJibTaTaM TPYAOBOU JESITEIBHOCTH, B TOM YHCIIE
HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHMM MO XMMHH, OCO3HAHHBIA BHIOOD
WHAVBUAYAIbHONH TpPAaeKTOPUM TPOJOJDKEHUS 0oOpa3oBaHHs C  Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH, YCHENHOW MPOPECCHOHATLHON MESITEIbHOCTH € Pa3BUTHS
HEOOXOJUMBIX YMEHUU, TOTOBHOCTh aJalTHPOBATHCS B MNPOECCHOHATHLHOU
cpexne;

6) 3K0JI0rH4ecKOro BOCIIMTAHUSA:

9KOJIOTUYECKU LENECO00Pa3HOE OTHOLIEHHWE K MPUPOJAE KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHNE LIEHHOCTH 30POBOTO
u Oe3zomacHoro o0pa3a >KU3HH, OTBETCTBEHHOE OTHOLIECHHE K COOCTBEHHOMY
bu3MYECKOMY U TMCUXUYECKOMY 30POBBIO, OCO3HAHHUE LIEHHOCTH COOJIIO/ICHUS
npaBmil 0€30MacCHOrO0 MOBEAEHHUS NpU paboTe ¢ BEIIECTBAMU, a TaKXkKe B
CUTYaLMSIX, YTPOKAIOIIMX 310POBbIO U )KU3HU JOAEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOJTy4YaeMble PU U3yUYEHUU XUMUH, AJIs
peleHns 3ajxad, CBSI3aHHBIX C OKPYKAIOLIEM MPUPOAHOW CPEedoW, s
MOBBILICHUSI YPOBHS HKOJOTHMYECKOM KyJIbTYPbl, OCO3HAHHUSA TJ00aTbHOTO
XapakTepa HKOJIOTUYECKUX MPOOIIEM U ITyTel UX PeIIeHuUs TOCPEICTBOM METOI0B
XUMHUH, BKOJOTMYECKOIO MBIIIJIEHUS, YMEHUS pPYKOBOJCTBOBATHCS WM B
II03HABaTEJIbHOW, KOMMYHUKATUBHON U COLMAIIBHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMETHBIX pPE3yJbTaTOB BBLACIAIOT 3HAYMMBIEC IS
dbopMUpOBaHUS MHUPOBO33pEHUSI OOIIEHAYYHBbIE TOHATUS (3aKOH, TEOpHUs,
MPUHIINIL, TUTIOTE3a, (PAKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U IPYTOE. ), KOTOPBIE
HCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYUHBIX yU4E€OHBIX MpeaMeTax U MO3BOJIAIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEIMETOB (HOPMUPOBATH MPEACTABICHUE O IIEJIOCTHON
HAyyHOM  KapTUHE MHpa, U  yHHBepcajbHble y4yeOHblE  JIEHCTBUS
(mo3HaBaTEIBHEIE, KOMMYHUKaTUBHBIE, PETYJISTUBHBIE), KOTOpbIE
obOecrieunBarOT  (opMUpOBaHHE  TOTOBHOCTH K  CaMOCTOSITEIIBHOMY
MUIAHUPOBAHUIO M OCYILIECTBICHUIO YU€OHOU e TENbHOCTH.

Ilo3HaBaTeabHBbIC YHUBEPCAIbHbIEC YUeOHbIE el CTBUA

ba3oBble Jornyeckue 1efcTBUA:

YMEHUS HCIOJIb30BATh MPUEMBI JOTMYECKOTO MBIIUIEHUS NPU OCBOEHUU
3HAHWI: PACKpPBhIBATh CMbBICI XUMUYECKUX MOHATUH (BBIAEIATh UX XapaKTEPHbIE
IIPU3HAKH, YCTAHABJIMBATh B3aUMOCBSA3b C IPYTUMH MOHITHUSIMU), UCIIOJIb30BATh
MOHSTHS JIJIs1 OOBSICHEHUSI OTACNBbHBIX (DAaKTOB U SIBJICHUI, BHIOMPAaTh OCHOBAHUS
Y KPUTEPUH JJIs1 KIacCU(PUKAITMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHi,
YCTaHaBIIMBATh MPUYMHHO-CIICJCTBEHHBIC CBSI3U MEXIY OOBEKTaMHU HU3Y4YECHHUS,
CTPOUTH JIOTMYECKUE pacCyXICHHUs (MHOYKTUBHBIE, JEAyKTUBHBIE, IO
aHAJIOTUM), IeJaTh BBIBOJIBI M 3aKIIFOUEHNS;

YMEHUE NPHUMEHATh B MPOLECCE MO3HAHUS NOHATHS (IIPEIMETHBIE U
METaNpeIMETHBIE), CUMBOJUYECKUE (3HAKOBBIE) MOJIEIU, HCIOJIb3yEeMbI€ B
XUMHH, TPeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMblE B XHMHU MOJEIbHBIC
MpEe/ICTaBICHUS — XUMUUECKHI 3HaK (CUMBOJI JIEMEHTA), XUMuieckas popmyia
U ypaBHEHHE XMMHUYECKOW peaklUy — MpH PELIeHUH yuyeOHO-TI03HaBaTeIbHbIX
3a/1a4, ¢ y4€TOM 3TUX MOJEIbHBIX MPEICTABICHUMN BBISBIIATH U XapaKTEPU30BATh
CYLICCTBEHHbIC NMPU3HAKH H3Y4a€MbIX OOBEKTOB — XMMHUYECKHUX BEILIECTB U



XUMHUYECKUX pEaKlui, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPHUUYUHHO-
CJIEICTBEHHBIE CBSA3H U MIPOTUBOPEUHS B U3yYaEMBIX IPOIECCaX U SIBICHUSIX.
ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

YMEHHE HCIOIb30BaTh MMOCTABICHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA
MO3HAHMUS, a TAaKXKE€ B KayeCTBE OCHOBBI JUIsl (DOPMUPOBAHUS THUIIOTE3BI IO
MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHM;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHHUIO, OPTaHHU3AIMM U IPOBEICHUIO
YUYEHHYECKUX DSKCIEPUMEHTOB, YMEHHE HaON0[aTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO NMPOTHO3UPOBATH €T0 Pe3ynbTar, GOpMyINpPOBaTh 0000IIEHUS
U BBIBOJBI 10 pe3ysbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIATD
OTYET 0 MpoAeNaHHON padoTe.

Pabora ¢ unpopmanmeii:

yMEHHE BBIOMpPATh, aHAIU3UPOBATh M HHTEPIPETUPOBATH HH(OPMALINIO
Pa3IMYHBIX BUIOB U (POPM MPEICTABICHHUS, TOTYYaeMYyI0 U3 Pa3HbIX HCTOUHHUKOB
(Hay4HO-TIOMYJIApHAs JIUTepaTypa XUMHUYECKOTO COACpXKaHUs, CIpPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KpUTUYECKH OLECHUBATh MPOTUBOPEUYUBYIO U
HEJO0CTOBEPHYIO NHPOPMAIIHUIO;

yYMEHHE MPUMEHSTh pa3InyHble METOABI U 3allPOCHI MIPHU MOUCKE U OTOOpE
uH(GOpPMallMd U COOTBETCTBYIOIIMUX IaHHBIX, HEOOXOAUMBIX ISl BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33714 OMPECIEHHOTO TUIIa, TPUOOPETEHUE OIBITA
B 00JIaCTH HCIIOJIBb30BaHUS MHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIHA,
OBJIAJICHUE KYJIbTYpOM AaKTHUBHOTO HCIIONb30BAHUS PA3IUYHBIX TMTOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAalbHYIO (OpPMY MpPEACTABICHUS
uH(pOpMallUl U WUTIOCTPUPOBATH PEIlIaeMble 33/JaYd HECJIOXHBIMU CXEMaMH,
auarpammamu, IpyrumMu popmamu rpauku 1 X KOMOWHAIUSMU;

YMEHHE HCIONb30BaTh W aHAJIM3UPOBATH B Tpolecce Y4YeOHOH W
HCCIIEIOBATENLCKOM e TEIIbHOCTH HHPOPMAIIUIO O BIUSHUH IPOMBILIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBa U TPAHCIIOPTAa HA COCTOSIHME OKPYXAloIIew MpUpOAHON
CpEIbl.

KoMMyHuKaTHBHBIE YHUBepPcadbHbIe y4eOHbIe 1eiiCTBHA:

YMEHHS 33J]aBaThb BOMPOCHI (B XO0J€ auanora u (Wid) AUCKYCCHUU) IO
CyHmIECTBY 00CyXaaeMoil Tembl, (HOpPMyIUpPOBaTH CBOU MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS IPEIOKEHHON 3a1a4H;

YMEHHSI TPEACTABIATH IMOJYYCHHbIE pEe3yNbTaThl IO3HABATEIBHOM
AESTeIbHOCTY B YCTHBIX M NHCHbMEHHBIX TEKCTaxX; JeJaTh MPE3CHTAIUI0
PE3yJIbTaTOB BBIMIOJHEHUSI XUMUYECKOTO IKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITA,
nabopaTopHON pabOThl MO HCCIEJOBAHUIO CBOWCTB BEIECTB, Yy4eOHOTO
IIPOEKTA);

YMEHHSI Yy4eOHOTO COTPYAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOI
MO3HABATEJIbHOM M HMCCIIEJOBATEIbCKOM  JEATEIbHOCTH TPU  PEHICHUU
BO3HUKAIOIIKX MPOOJIeM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJIACOBaHUS
no3uiuii (00cyx1eHusi, 0OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JEWUCTBUN, ONpEICICHUE KPUTEPUEB IO OICHKE KauecTBa
BBITIOJITHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIe yHHBepPcaJIbHbIE YUeOHbIE NeliCTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEACIATh LEIH ACSITeNbHOCTH, MJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPH HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTb, BIOMpaTh Hanbosee 3¢(HeKTUBHBIE CITOCOOBI pelIeHNs Y4eOHbIX
U TIO03HABATEJIBHBIX 3a/1ay, CAMOCTOSITEIbHO COCTAaBJISITh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIM QJITOPUTM JEHMCTBUM IPU BBIIOJHEHUU 33aJaHUM C Y4ETOM
MOJIyY€HHUsI HOBBIX 3HAHUM 00 M3ydyaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIHIX,



OLICHUBATh COOTBETCTBUE IMOJIYYEHHOT'O pe3yJIbTaTa 3asiBJICHHOW LIEJIW, YMEHUE
HCIIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTBHI, [IPEAJIaraéMbl€ B yCIIOBUU 3aJIaHUN.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yNbTaTOB IO OCBOEHUIO 0053aTeIbHOTO
COJIep)KaHusl, YCTaHOBJICHHOTO HaHHOW (enepanbHOil paboueil mporpammoit,
BBIJICIISIIOT: OCBOCHHBIE OOYUYaIOIIMMUCS HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI
JehcTBU, crenuduueckue s MPeaMETHOW o001acTh  «XHUMHS», BB
NEATEIbHOCTH 1O IOJYYEHUI0 HOBOIO 3HAHMS, €ro HWHTEpHpPETalnH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IMUHbIX YUYEOHBIX U HOBBIX CUTYaIlUsX.

K konmy oOydenuss B 9 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHHIA:

e paCKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX MOHITHI: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHHOH, IPOCTOE BELIECTBO,
CJIOKHO€ BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTEIEHb
OKHCJICHUS, XUMHUECKas peakLus, XUMHUECKas CBsI3b, TEIIOBOM 2P deKT
peakiuu, MOJib, MOJIAPHBIA  00BEM, pacTBOpP, BJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS] TUCCOUMALNS, PEAKIIMM UOHHOIO
oOMeHa, KaTaliu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIe U
HeoOpaTUMbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCJIMTENb, BOCCTAHOBHUTENIb, OKHCIEHHE M  BOCCTAaHOBJICHHE,
aoTponus, aM(pOoTepHOCTb, XUMUYECKas CBA3b (KOBaJCHTHAsI, MOHHAS,
METaJuUIMYecKasi), KpUCTAJUIMYECKas PEeIETKA, KOPpPO3Hs METAJUIOB,
CIUIaBbl, CKOPOCTh XHMHYECKON pEaKUUu, NPENEIbHO JAOIyCTUMAas
koHuentpamus /K BemiecTna;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX IOHATHA U
MIPUMEHSATH 3TU MOHSTHS NPU ONMCAHUU BEUIECTB U UX MPEBPALCHUI;

e HCIOJIb30BaTh XHMMHUYECKYI0 CHMBOJHKY JMJIi COCTaBJICHHS (HOopMyI
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

e ONpPEAEIATH BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB
B COCJUHEHUSX PA3JIMYHOIO COCTaBa, IMPUHAIJIECKHOCTh BELIECTB K
ornpenenéHHOMY KJIAcCy COEAMHEHUU Mo (hopMysaM, BUJI XUMHUYECKON
CBA3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHMYECKHUX
COEIMHEHUSIX, 3apsi/l HOHA 110 XUMUYECKOH (popmyrie, XxapaKkTep cpeiibl B
BOJHBIX pacTBopax HEOPraHUYECKHUX COEIMHEHHI, THUII
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOTO BELIECTBA;

e packpsiBaTh cmbica llepuoamueckoro 3akona [[. M. Menneneera u
JEMOHCTPUPOBATh €ro NOHMMAaHHUE: ONUCHIBATh MU XapaKTEpU30BATh
Tabnnunyto Gopmy Ilepronnyeckoit CHCTEMbl XUMUYECKUX 3JIEMEHTOB:
pa3inyaTh MOHATHS «rjiaBHas noarpynna (A-rpymnma)» U «mododHas
noarpynna (b-rpynma)», Manble u OOJbllIMe HEPUOABI, COOTHOCHUTH
0003HaueHUs, KOTOpPhIE HMEIOTCS B TMEPUOJUYECKON TabmuIie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHHUSI ATOMOB XHUMHUYECKUX
AJIIEMEHTOB (COCcTaB M 3apsiiA sijpa, oOliee YHCIO 3JIEKTPOHOB W
pacrpesieieHie HMX MO0 JJIEKTPOHHBIM CJIOSIM), OOBACHATH 0OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB M UX COCMHEHUN B
Ipeeiax MaJIbIX EPUOO0B U IIIaBHBIX MOJATPYIII C YYETOM CTPOCHUS UX
aTOMOB;

e KiaccupuIUpPOBaTh  XMUMHUYECKHE  DBJIEMEHTbI,  HEOPraHUYEeCKHE
BEILECTBA, XUMUYECKHE PEAKIMH (IO YHCITy U COCTaBY y4aCTBYIOIIHX B
peaKkiuy BELIECTB, MO TEIIOBOMY 3P (EKTy, IO U3MEHEHHUIO CTEIeHEe
OKHUCJIEHUSI XMMUYECKUX 3JIEMEHTOB);



XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIUPUIECKUEC XUMUUCCKHE
CBOMCTBA MPOCTBIX M CIIOXKHBIX BEIIECTB, MOJITBEPKAAsl OINHUCAHUE
MIpUMEpPaMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUN;

COCTaBJIATh YPAaBHEHHS DSJICKTPOJUTUYECKON JHUCCOLMAIMU KHUCIIOT,
LIEJI0YEed U COJIEW, IIOJHBIE M COKpPAUIEHHBIE YPAaBHEHUS DPEaKLUU
MOHHOTO  OOMEHA, ypaBHEHHUS  PEaKIWid,  IMOATBEPKIAIOIINX
CYIIIECTBOBAHUE T'€HETHUUYECKON CBA3M MEXKIY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OaJlaHCa dTUX PEaKITHil;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HUX CTPOECHUS,
BO3MOXHOCTH NPOTEKAHUSI XUMHYECKUX MPEBPAICHUN B Pa3TUUYHBIX
YCIOBUSX;

BBIYUCIISAITH OTHOCHUTEJIBHYI0 MOJIEKYJSIPHYIO W MOJIAPHYIO MaccChl
BEIIIECTB, MACCOBYIO JOJIO XUMHYECKOTO JJIEMEHTa 10 ¢opmyIie
COCIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B pPACTBOPE, IPOBOAUTH
Pacy€Thl IO YPABHEHUIO XUMUYECKON PEaKIINU;

coOMIOIaTh  TMpaBWJIa  TOJIB30BAHUS  XMMHYECKOM  TOCYIO0M W
1a00opaTOpPHBEIM 00OPYIOBAaHWEM, a TakXKe TpaBWiIa OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBUM C HUHCTPYKIUSIMH 1O BbINOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHIO M COOMPAHHIO
ra3000pa3HbIX BENMIECTB (aAMMHAKa U YTIICKUCIIOTO Ta3a);

MPOBOAUTh PEAKIMU, NOATBEPXKAAIONIMEe KAYECTBEHHBIM COCTaB
Pa3TUYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM MMYTEM XJIOPHI-, OPOMH/I-
, Hou-, kapooHat-, pocdar-, cunukar-, cyabdar-, THAPOKCHI-UOHBI,
KaTUOHBI aMMOHMSI M MOHBI U3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;

MPUMEHSTh OCHOBHBIE ONEpAalUd MBICIUTEILHON JESTEIbHOCTH —
aHaMM3 W CHUHTE3, CpaBHEHHE, O000O0IIEHUE, CHCTEeMaTH3alUIo,
BBISIBJICHUE NTPUYMHHO-CJICICTBEHHBIX CBA3EH — /I U3yUYEHUSI CBOWMCTB
BEIIECTB M XHUMHYECKHX PpPEaKIHil, €CTECTBEHHO-HAYYHbIE METO]IbI
MO3HaHUS — HaOIO/ICHNEe, U3MEPEHHUE, MOJICIUPOBAHUE, IKCIICPUMEHT
(peayIbHBIM 1 MBICIICHHBIN ).
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