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IHHOACHUTEJIBHASA 3ATINCKA

Paboyas mporpamma coctaBiieHa Ha OCHOBE TpeOOBaHUH K pe3yIbTaTaM OCBOCHHUS
denepanbHON aganTUPOBaHHON 00pa30BaTEIbHOM MPOrPaMMBbl OCHOBHOTO OOIIETO
o0Opa3zoBaHus U1 00y4YarOIUXCS C TSDKEIBIMHI HApYIICHUSIMHA PEUH, YCTAaHOBICHHBIMH
®denepalibHbIM rOCYAApCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM OCHOBHOTO OOILIEro
oOpazoBanus s oOyyaromuxcs ¢ THP , a Takke opueHTHpOBaHa Ha IEJIEBbIE IPUOPUTETHI
TYXOBHO-HPABCTBEHHOT'O PAa3BHUTHS, BOCIHTAHUS U COLUAIN3ALNHN 00YyJaIOMINXCS,
chopmynupoBanubie B DenepanbHOM mporpaMme BOCTIUTaHUSI.

Bxnan yueObHoro npenmera « XumMus» B JOCTHXKEHHUE 11€I€H OCHOBHOTO 00I1IeT0 00pa3oBaHuUs
00yCIIOBJIEH BO MHOTOM 3HAY€HUEM XUMUYECKOW HAyKU B MIO3HAHWU 3aKOHOB MPUPOJIBI, B
pa3BUTUU

MIPOU3BOIUTENBHBIX CHJI 00IIECTBA M CO3/TAaHUU HOBOI 0a3bl MaTepuaIbHON KyJIbTypbl. XUMUS
KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAYK paclpoCTpaHUIIa CBOC BIIMSHUE Ha BCe 00JaCTH
YeJI0BEYECKOTr0 CYIIECTBOBAHUS, 3a/1ajla HOBOE BUJIEHUE MUPA, CTajla HEOTHEMIIEMbIM
KOMIIOHEHTOM MHPOBOU KyJIbTYpbI, HEOOXOAUMBIM YCIIOBUEM KU3HU OOIIECTBA: 3HAHHE XUMHH
CIIY’)KUT OCHOBOHM 17151 GOPMUPOBAHUS MUPOBO33PEHUS YEJIOBEKa, €r0 MPEICTaBICHU O
MaTepHUaIbHOM €MHCTBE MHUPA; BAXXKHYIO POJIb UTPAIOT (POPMUpPYyEMbIE XUMUEH MPEICTaBICHUS
0 B3aUMOIIPEBPAILIEHUSIX SHEPTUU U 00 SBOJIIOIMH BEIIECTB B IPUPOJIE; COBPEMEHHAs! XUMUS
HaIpaBJieHa Ha pelIeHHE INI00ATbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA —
CBIPbEBOM, SHEPTE€TUUECKOW, MUIIEBON U KOJOTHYECKOU

0e30MmacHOCTH, po0IIeM 3/IpaBooXpaHeHusl. B ycioBuax Bo3pacTaroniero 3Ha4eHus XUMHUH B
YKU3HU OOIIeCTBa CYIIECTBEHHO MOBBICHIIACH POJIb XMMHUYECKOT0 oOpa3oBaHus. B miane
COLIMANIU3allMU OHO SIBJIIETCS OJTHUM U3 YCIOBHM (POPMUPOBAHUS UHTEIUIEKTAa TUYHOCTH U
TapMOHHYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY YeIIOBEKY XUMUYECKHE 3HAHUSI HEOOXOAUMBI ISl TPUOOpETEHUS
0OLIEKYIBTYPHOTO

YPOBHSI, IO3BOJIAIOIIET0 YBEPEHHO TPYAUTHCSA B COUMYME U OTBETCTBEHHO y4acTBOBAaTh B
MHOT000pa3HOMN KU3HU 00IECTBa, /Il OCO3HAHUS BaXKHOCTH Pa3yMHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U 3JI0POBBIO JPYTUX, K OKPYXKAIOUIEH PUPOIHON cpenie, A1l TPaMOTHOTO TIOBEACHUS
MIPU MCHOJIb30BAaHUU PA3TMYHBIX MATEPUATIOB U XUMHYECKUX BEIIECTB B IOBCETHEBHON KU3HH.
Xummnueckoe 00pa3oBaHue B OCHOBHOM IIIKOJIE SIBJISIETCS] 0a30BBIM MO OTHOILIEHHIO K CUCTEME
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XUMUYeCcKoro o0pazoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peaii3yeT
npucyie ooIeMy XMMHUYECKOMY 00pa30BaHUIO KITFOUEBbIE IEHHOCTH, KOTOPHIE OTPAXKAIOT
roCyJapCTBeHHbIE, OOIIECTBEHHBIE U UHIUBUAYaTbHBIE TOTPEOHOCTH. DTUM OIpEAeTseTCs
CYLIHOCTb 00111el cTpaTeruu o0y4eHusl, BOCIUTAHUS U pa3BUTUS 0OYUYaIOUIUXCS CPEICTBAMU
y4e0HOTO mpeaMeTa « XUMUS.

N3ydyenne xumuu: crnocoOCTBYET peaanu3alii BOZMOKHOCTEH JUIsl CaMOPa3BUTHS U
(dbopMUpOBaHHS KYyJIbTYpPbI IUYHOCTH, €¢ 00mmIel 1 (yHKIMOHAIBHOW T'PaMOTHOCTH; BHOCHT
BKJIaJ B GOPMUPOBAHNE MBILUICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yJaromuXcsi, HaBbIKOB UX
CaMOCTOSITENIbHOM y4eOHOUM e TeIbHOCTH, SKCIIEPUMEHTAIIBbHBIX U UCCIIEI0BATENBCKUX
yMEHUH, HeOOXOAUMBIX KaK B

MOBCETHEBHOM KU3HH, TaK U B MPO(HeCCUOHATHLHON JIEATETFHOCTH; 3HAKOMHT CO Crieln(uKoit
HayYHOTO MBIIUIEHUS, 3aKJIa/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsa Ha €AMHCTBO IIPUPOJIBI U
YeJl0BEKa, SIBJSETCS OTBETCTBEHHBIM ATAioM B (POPMUPOBAHUN €CTECTBEHHOHAYYHOM
IrPaMOTHOCTH OOYYaroIIMXCs; CIIOCOOCTBYET POPMUPOBAHHUIO IEHHOCTHOTO OTHOILIEHUS K
€CTECTBEHHOHAyYHBbIM 3HAHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOIMYECKOE
00pa3zoBaHue 00yJaIONTUXCSI.

JlanHbie HanpaBIeHUs] B 00y4eHUH XUMUU 00CCTICUNBAIOTCS CTIEU(PUKOI cCoep kaHus
y4eOHOTO TpeaAMeTa, KOTOPBIN SBJISETCS MeJarormiecky aaanTHPOBaHHBIM OTPaXKEHUEM
0a30BOI HAyKW XHUMHH Ha ONPECICHHOM dTarne e¢ pa3Butus. Kypc xumMun Ha ypoBHE
OCHOBHOTO 00111eT0 00pa30BaHusl OPUEHTUPOBAH HA OCBOEHUE O0YJaIOIIMMUCS CUCTEMBI
MIEPBOHAYAIBHBIX MMOHATHIH XUMHUH, OCHOB HEOPTraHMYECKON XUMUU U HEKOTOPBIX OTIIEIbHBIX
3HAYUMBIX OHATUN OPraHUYECKON XUMUHU.

CrpykTypa coaep:kaHus IPOrpaMMbl IO XUMHU cOPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOIX0/1a
K e¢ usydenuto. ComepxaHue CKIIaJbIBACTCS U3 CUCTEMbI IOHATUN O XUMHUYECKOM 3JIEMEHTE U
BEIIECTBE M CHUCTEMbI MOHITHHA 0 XUMUYECKOU peakiuu. O0e 3T CUCTEMbI CTPYKTYPHO
OpraHU30BaHbI 0 MPHUHIHUITY [TOCJIEIOBATEIFHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX
MIPEJICTaBJICHUI PA3HOTO YPOBHS: — aTOMHOMOJIEKYJISIPHOTO YUEHHUSI KaK OCHOBBI BCErO
ectecTBo3HaHus; — [lepuoanueckoro 3akona /. I. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;
— Y4YEeHHsI O CTPOSHUH aToMa U XUMHYECKOH CBSI3U; — TPECTABICHUN 00 NEKTPOIUTHUECKON
JUCCOIMAIIMY BEUIECTB B paCTBOPaXx.

Teopernueckue 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE AIMIIMPUYECKH MOJYUYECHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BHUBAIOTCS MOCIEA0BATENIHLHO OT OJIHOTO YPOBHS K IPYTOMY,
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0OBSICHEHUS ¥ TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U BO3MOKHOCTEH MPAKTUIECKOTO
IMPUMCHCHUS U ITOJTYUCHUSA U3YyHaCMbIX BCIICCTB. OcBoeHue mporpaMmsal 110 XUMHUH
Croco0cTByeT (POPMUPOBAHUIO MTPEICTABICHHS O XUMUYESCKOW COCTABIISIONICH HAYYHOU
KapTUHBI MHUpPa B JIOTUKEC €€ CUCTEMHOM MpUupoabl, HEHHOCTHOI'O OTHOLICHUS K HAYYHOMY
3HAaHUIO U METOJaM IIO3HAHUS B HAYKC. HBy‘-I@HI/Ie XUMHUHU [TPOUCXOIUT C MMPHUBJICHCHHUEM 3HAHUH
M3 paHCC U3YUCHHBIX y‘I€6HI)IX mpeaAMCETOB:

«Oxpyxaromuit Mup», «buosnorus. 5—7 knaces» u «®dusuka. 7 kinace». Llenu kypea:

* popMupoBaHUE Y 00YUYAIOIIUXCS CUCTEMBl XMMHUUECKUX 3HAHUN KaK KOMITIOHEHTA
€CTECTBEHHOHAYUYHBIX 3HAHUU;

® Pa3BUTHUC JIMYHOCTH o6yqa101111/1xcs[, HNX MHTCJUICKTYAJIbHBIX U HPABCTBCHHBIX Ka4CCTB,
(hopMHpOBaHHE T'YMaHUCTHUECKOTO OTHOIIEHUS K OKPY)KAIOIIEMY MUPY U SKOJIOTHYECKH
11e7Ieco00pa3HOTO MOBEICHHUS B HEM;

¢ IOHUMaHUue O6y‘IaIOHII/IMI/IC$I XUMHHU KaK HpOHSBOHHTCJ’IBHOﬁ CHJIbI 06HI€CTBa " KaK
BO3MOJKHOU 00s1acTu Oyaymien nmpodecCHoHATBHON e TeTbHOCTH;

® Pa3BUTHEC MBIIIJICHUA 06yqafom1/1xc;1 IOCPEACTBOM TAKHX IMO3HABATCIBHBIX y‘Ie6HI)IX
NeUCTBUM, KaKk yMeHue GOopMyIUpOBaTh MPOOJIEMy U TUIIOTE3Y, CTABUTH LENH U 3a7[a4, CTPOUTD
IIJIAHBI TOCTHXKEHUS LEJNEe U pelIeHusl NOCTaBICHHBIX 3a/1a4, ONPEACIISTh NOHATHS,
OTPaHUYMBATH UX, ONKCHIBATH, XaPAKTEPU30BaTh U CPABHUBATH;

* IOHUMAaHUE B3aUMOCBSI3U TEOPHUH U MTPAKTUKH, YMEHHUE ITPOBOJIUTh XUMHUUYECKHUI 3KCIEPUMEHT
Y Ha €ro OCHOBE JIEJIaTh BBIBOJbI U YMO3AKIIFOUCHHUS.

JIjis OCTHKEHUS 3TUX LieJIel B Kypce XUMUU Ha CTYIIEHH OCHOBHOTO 00111ero 00pa3oBaHus
pemaroTes CaeAyrolne 3a0a4n:

— (opmHpyIOTCS 3HAHUS OCHOB XUMUYECKOM HayKH — OCHOBHBIX ()aKTOB, MOHSATHH,
XUMHUYECKUX 3aKOHOB U TEOPHi1, BBIPAKEHHBIX IOCPEICTBOM XUMHUYECKOTO S3bIKA;

— pa3BHUBAIOTCS YMEHHS HAOMIOAATh U OOBACHATH XUMUYECKHE SIBJICHUS, TPOUCXOISIINE B
MpHUpo/ie, Ta0OPATOPHBIX YCIOBUSIX, B OBITY M Ha MMPOU3BOJICTBE;

— MpUOOPETAIOTCA CIICUANbHBIC YMEHHS 1 HaBBIKU MO0 0€301aCHOMY OOpaIeHHIO C
XUMHUYECKMMHU BEIIECTBAMH, MaTEpPHAIAMH U MTPOLIECCAMU;

— (hopMHUpyeTCsl TYMaHUCTUYECKOE OTHOILLIEHHE K XUMHUH KaK MPOU3BOUTEIbHOM cuite
o011ecTBa, ¢ HIOMOIIBIO KOTOPOH pelIatroTcs riio0anbHble MPoOIeMbl UeIOBEUECTBA,

— OCYILECTBIISIETCS] MHTErPALUsSl XUMUUYECKOW KapTUHBI MUpPa B €AMHYIO HAYYHYIO KapTUHY.
Mecro npeaMeTa B yueOHOM IJIaHe

denepanbHbIi roCyJapCTBEHHBIH 00pa30BaTeNbHbIN CTaHIAPT MPEAyCMaTPUBAET U3yUECHUE

KypCa XUMHU B OCHOBHOH IIKOJIE KaK COCTaBHOM 4acTH HpCI[MCTHOI\/'I obnactu «EcTecTBeHHO -



HAy4HbIE MTPEIMETHI.
OO11ee yncI0 4acoB, OTBEICHHBIX U1l M3yYEeHUSI XUMUHU Ha YPOBHE OCHOBHOTO OOIIETO
obpa3oBanus, coctanisier 136 gacoB: B 8 kimacce — 68 wacoB (2 vaca B Heeno), B 9 kinacce —
68 vacoB (2 vaca B HEZIETIIO)

[Ipennaraemsplii Kypc XOTsI U HOCUT OOILLEKYJIbTYPHBII XapakTep U HE CTaBUT 3a/1auy
npodeccHOHaTFHON TTOATOTOBKY 00YJaOUINXCsl, TEM HE MEHEE MO3BOJISET UM ONPEACTUTHCS C
BbIOOpOM ipominst oOydenus B crapiieit mkosne. KOPPEKIIMOHHO-PA3BUBAIOIIAS
HAITPABJIEHHOCTD kypca xuMuu JoCTUTraeTcs 3a CUeT:

[ pa3BUTHS pEYEMBICTUTEIHHOMN IEATEILHOCTH B MIPOIECCE YCTAHOBICHHS JIOTHYECKIX BHYTPH -
U MEXIIPEAMETHBIX CBA3EH, OBIIAJICHUSI YMEHUSIMU CPaBHUBATh, HAOJI01aTh, 00001I1aTh,
aHAJM3UPOBATh, JETIATh BBIBOIBI, IPUMEHATh XUMHUECKIE 3HAHUS ISl OOBSICHEHUS CBOMCTB
SIBIICHUH W BEIIECTB, YCTAHOBIICHHS CBSI3H MIPOIIECCOB U SIBJICHUH;

[l mpuBJIeYSHHS MEXTUCIIMTUTHHAPHBIX CBSI3€H, THTEHCUBHOTO WHTEJUIEKTYaTbHOTO Pa3BHTHUS
CpeACcTBaMU XUMHH Ha MaTepHaie, OTBEYAIONIEM OCOOCHHOCTSIM H BO3ZMOYKHOCTSIM
00yJaroIMXcs;

[J aKTUBHOTO MCIIOJI30BAaHUSI COBMECTHBIX C yUHuTelIeM popM paboThI (HampuMmep, 3a1a4uH,
TpeOyloIIe MPUMEHEHUS CI0KHBIX MaTEMaTHUYECKUX BBIYUCIEHUN U POpPMYIL, I10 TEMaM
pelIaTes B KJIacce C MOMOIIBIO YUUTEN);

[ popmupoBaHus, pacIUPEeHHs] U KOOPAUHALIMY TPEIMETHBIX, IPOCTPAHCTBEHHBIX U
BPEMEHHBIX MPECTABICHUI Ha MaTepHale Kypca, B poliecce MPOBEICHHS IeMOHCTpaIUH,
OTIBITOB, HAOJIIO/IEHUH, SKCIIEPUMEHTOB;

[J crenuanbHOTO CTPYKTYPUPOBAHUS U aHAIM3a U3y4aeMOTo MaTepuaina (BblIeIeHHe
CYIIECTBEHHBIX PU3HAKOB U3Y4aeMbIX SIBICHUI U YCTAHOBJICHUE UX B3aUMOCBSI3H),

[ dopmupoBaHus MO3HABATEIHHON ACITEILHOCTU B X016 XUMUYECKHX IKCIIEPUMEHTOB U
HaOJI0/ICHUH, PU BBHIMIOJIHEHUU J1A00PaTOPHBIX pabOT: YMEHUS BBIACIATH U OCO3HABATH
yueOHYI0 3a/1a4y, CTPOUTH M OPEUEBJIATH IJIaH JACUCTBUMN, aKTyaTM3UPOBATh CBOM 3HAHMS,
oAOUpPAaTh aJIeKBaTHBIE CPEJICTBA ACITEILHOCTH, OCYIIECTBISATH CAMOKOHTPOJIb U CAMOOLIEHKY
JNIENCTBUMN .

[ mcnonb30BaHNe METOJ0B AU(depeHInpOBaHHON pabOThI ¢ 00yJaIOIIMMHUCS: TOBTOPEHHE,
aHaJIM3 ¥ yCTpaHEHUE OMIMOOK, pa3paboTKa U BHINOJIHEHHE HE00X0IMMOTO MUHUMYMa 3aJaHUN
JUTS TUKBUIAIIIN UHIMBUYANbHBIX TPOOETOB, CUCTEMATHU3AIH UHIUBUAYAIbHBIX 3aJaHUN U
Pa3BHUBAIOIINX YIPAKHEHUH;

(] IOMOJHUTENbHOE HHCTPYKTUPOBAHHUE B X0 y4eOHOM NesTeIbHOCTH;

0 CTUMYJIMPOBAHUC y‘ICGHOﬁ ACATCIIbBHOCTHU: IIOOIIPCHUEC, CUTyallld YCIICXa, I'I06y)KIICHI/IC K



aKTUBHOMY T PYIY, SMOIIMOHAIBHBIH KOM(OPT, J00pPOKENATEILHOCTh Ha YPOKE;

[] MCTonb30BaHMs CIICIUATIBHBIX IPHEMOB U CPEICTB 00YUSHHS, TPUEMOB aHAIN3a U
IPe3eHTAalH TEKCTOBOTO MaTepHaia, 00eCIeYMBAIOIINX PEATN3AIII0 METOAa «O0XO0IHBIX
yTel», KOPPEKIIMOHHOTO BO3ACHCTBUS Ha PEUEBYIO JIEATEIBHOCTD, MOBBIILIEHUE KOHTPOJIS 3a
YCTHOH M MUCbMEHHOM peubto. OOyuaronuecs ¢ TSKEIbIMU HapyLICHUSIMU PE4U U3-3a
0COOCHHOCTEH CBOETr0 peueBOro, MO3HABATEIBHOTO M IMYHOCTHOTO PAa3BUTHS HYKIAIOTCS B
CYLIECTBEHHOW aJanTaluy IporpaMMel 1o Xxumuu. OcBoeHue yueOHOTo MaTepuaa BeJeTCs

T PepeHIPOBaHHO C BKIIOYEHUEM IEMEHTOB KOPPEKIIMOHHO-Pa3BUBAIOIINX TEXHOJIOTUH,
OCHOBAHHBIX Ha MPUHIUNAX YCUJICHUS IPAKTUYECKON HAIIPABIEHHOCTH N3y4aeMOIo MaTepuania;
OTIOPBI Ha JKU3HEHHBIN ONBIT 00y4YaIOUINXCs; OPUEHTALMU Ha BHYTPEHHUE CBSI3U B COJAEPKAHUU
M3y4aeMOoro MaTepuaia Kak B paMKax OJIHOTO MpEeAMETa, TaK U MKy IpeIMEeTaMH;
HE0OXO0IMMOCTH U JOCTATOYHOCTH B OIpEAEICHUH 00bEMa U3y4aeMOro MaTepuaa; BBeICHUS B
coJiep’kaHue y4eOHBIX TPOrpaMM KOPPEKIIMOHHBIX 3aJaHU, TPeTyCMaTPUBAIOIINX
aKTUBU3AIIMIO I03HABATEILHON eI TEIbHOCTH.

OcHoBHast popma opraHuzanuu yd4eOHOTO 3aHATUSA: YpoK. Vcroab3yroTes HHAUBY IyallbHBIE,
IpYyIIOBBIE, UHIUBUyalbHO-TPYIIOBbIE, (HPOHTAIBHBIE BHIbI pa00Thl. OCHOBHBIM THIIOM

ypOKa sIBIIsI€TCS KOMOMHUPOBAHHBIIN



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KW3HM 4YEIOBEKA. XMMHS B CUCTEME HayK. Tena u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MO3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U coXKHBIE BElEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anmMoCBsA3b KOJIMYECTBA, MACChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo ¢popMysiaM XUMUUECKUX COSTMHEHUH.

dusndeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MpU3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKHUEe ypaBHEeHUs. Kinaccubukamms XUMUIECKUX PEaKITuid
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmwiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHust ¢ J1abopaTopHbIM O0OpYIOBAaHMEM, M3yde€HHWE W OMHCaHWE (U3UYECKHX CBOMNCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TUIaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MPOKaJIUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIIOTOM) SBJICHHM, HaOt0IeHNe
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMS] XUMHUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss CMecedl: ¢ TMOMOINbI0 MarHuTa, (uiIbTpoBaHUE, BbIIAPUBAHHE, JUCTUIUIALINSA,
xpomatorpadus, MpOBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJICHUE U OINHCAaHUE
pE3yNbTaTOB TMPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TOMy4YeHHS KHUCIOpoJa B JlabopaTopuu U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKiuH. TOMIUBO: Yrojdb M MeETaH. 3arps3HEHHE BO3/yXa, YCHUJICHHE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTBo. HaxokneHue Boxopoja B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 1o XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B IpHUpoJe. 3arps3HeHUE MPUPOAHBIX BoA. OXxpaHa U OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
coneoOpa3yromire (OCHOBHBIC, KUCIOTHEIE, aM(OoTepHBIC) U HeconeoOpasyroniue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmii. ®Pu3nyecKMe M XUMHUYECKHE CBOMCTBA OCHOBaHuM. llomyuenue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. ®dusznueckue U Xumudeckue coictBa coieil. Ilomyuyenue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHWE W HM3yYEHUE CBOMCTB KHCJIOPOJa, HAOIIOJCHUE B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BHJIEOMATEPUAIOB), HAOIIOICHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aUMO/JICHCTBUE BOJABI C MeTa/llaMd (HaTpUeM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoieiicTBus okcuna meau (ll) ¢ pacTBopoMm cepHOMl KHCIOTHI, KHCIOT C MeETajuIaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuyeckuii 3akoH u Ilepumoanyeckas cucrema xummu4yeckux djementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILIE€JIOYHBIC U IIETOYHO3EMENbHBIE METAIJIbl, TaJOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux 2neMeHtoB JI. M. Menpneneesa. Ilepuonbl u rpynnbl. PU3HYECKUNA CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XuMudeckux 3neMeHToB [leproaudeckoii cUCTeMbl
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue [lepuonnueckoro 3axkoHa u Ilepuonyueckoit CUCTEMbI XUMHUYECKUX 3JI€MEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus.  OKHUCITUTEIBHO-BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporecchb
OKHCJICHUS U BOcCTaHOBJIEHUs. OKUCIUTENIN ¥ BOCCTAHOBHUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAacTBOpaMU KHCIJIOT M IIEIOYEH, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 UCIOJIb30BaHME KakK OOIMX eCTeCTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAaydHbIM (akT, TUMNOTE3a, TEOpHUs, 3aKOH,
aHalmW3,  CHUHTE3,  Kiaccuukanus,  TMEePUOJUIHOCTh,  HAOIIOJCHUE,  DKCIEPHUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, ra3, (HU3WYECKHE BEIUYHHBI, CAWHHUIEI M3MEPEHUs, KOCMOC, TJIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOTaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peaKius

[lepuonnueckuii 3akoH. Ilepuonuueckass cucrema xumudeckux odnementoB [l U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOWMCTB XHUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kajaus, KaJbIHMSI W HMX COCAUHEHUH B COOTBETCTBUH C
MOJIOYKEHHUEM dJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM X aTOMOB.

CtpoeHue BemecTBa: BBl XMUMHYECKOW CBs3M. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPHCTAUTMYECKOW PEMIETKH M BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCSAIIMXCS K PA3JIMYHBIM KjaccaM HEOPraHWMYECKUX COCAMHCHHUH, I'€HETHYeCKas
CBSI3b HEOPTraHWYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 1O OOpAaTUMOCTH, MO YYaCTHIO KaTamu3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsTHE O TOMOreHHBIX M TreTeporeHHnix peakuusx. IlonsTtue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CoCTaBICHHE YpaBHEHUIH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanuy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIpPEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KayecTBEeHHblE peakluuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMHUYECKON peakluu OT BO3JEHCTBHUS pa3IMUHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WITIOCTPUPYIOUIUX TPU3HAKU MPOTEKAHUS pPeaKiuii MOHHOro obMeHa (oOpazoBaHueE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe€ HEOPraHMYECKHX BELIECTB C IOMOIIBI0O KAaueCTBEHHBIX DPEAaKIMH Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XWMHUYECKHE CBOMCTBA Ha MpHUMEpe XJopa (B3aUMOJCHCTBHE C MeTa/laMH, HEMeTaJUIaMH,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJopoJ, CTpoeHue, (u3ndYeckue M XUMHUYecKue cBoicTBa. OKCHABI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKalle B OCHOBE IPOMBIIUIEHHOIO crocoba MoiyuyeHus cepHoil kuciotsl. [IpumeHeHune
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MosyueHue U npumeHenue. Coau aMMOHUS, UX (PU3NYECKHe U XUMUYECKHUE CBOICTBA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HUTPATOB M COJIEH aMMOHMS B KaueCTBE MMHEPAJIBHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne n xummuueckue cpoiicta. Oxcun dochopa (V) u pochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIIEPOJ, aJUIOTPOIHbIE MOAN(DUKAIINH, PACIPOCTPAHEHUE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKUE U XMMUYECKHE CBONCTBA, JEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYecKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U IpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcmomp3oBaHue  kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIEBOAOPOJOB (Yrojb, MPHUPOJHBIA Ta3, HePTh), MPOAYKThI UX HepepaboTKu
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIyY€HHE U TMPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHalibl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. IIpoGremsr
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUI-UOHBI U HAOMIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHEe Ipoliecca OOYriMBaHMUA  caxapa MOJA  JeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE C (PU3UYECKHMMH CBOWMCTBaMM a30Ta, ¢ocopa U MX COCAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocaT-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, ¢QyiepeHa, O3HAKOMIJIEHHE C MPOLECCOM aJACOpOIMH PAcTBOPEHHBIX BEILECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM MPOMBIIIJICHHOCTH, PEIICHUEe SKCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkenud B [lepuoanueckor cucreMe xumuuyeckux anemeHToB . . Menaeneesa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTtauioB. OOmMe crnocoObl MoJydeHusi MeTauioB. [oHSATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXxOXJeHUE B npupoje. Ousndyeckne U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucreme xumuyeckux sneMmeHToB [I. M. MeHneneeBa, CTpO€HHE HMX aTOMOB, HAXOXIEHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMil: nosoxkeHue B Ilepumonnueckoi cucreMe xumudeckux sneMeHToB I, U
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aTOMa, HaxOXKJACHHE B Mpupojie. Pu3nueckne U XUMHUIECKUE CBOHMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3YYEHHE pEe3yJbTaTOB KOPPO3UHM METAIOB (BO3MOXKHO MCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUCTIopoie  (BO3MOXHO  HCIOJb30BAaHUE  BHUJCOMATEPHANIOB), MPU3HAKOB  IPOTEKAHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
KaJusi U Kanblus (BO3MOXHO HCIIOJIb30BaHHE BUACOMATEPHUAJIOB), HCCieI0BaHUuE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n martepuainsl B MOBCEJHEBHON KU3HU YelloBeKa. be3omacHoe uCosib30BaHuE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
yepe3 UCIHOJB30BaHWE KaK OOIMX eCTECTBEHHO-HAyYHBIX TMOHSATHUH, TaKk U TOHSITHA,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOmue ecTeCTBCHHO-HAYYHBIE TOHSTHS: HAYYHBIH (DakT, THUIIOTE3a, 3aKOH, TEOpHs,
aHaIIM3, CHUHTE3, KJIacCU(pUKAIHS, MEPUOIUYHOCTD, HaOJII0IeHHE, AKCIIEPUMEHT,
MOJETUPOBAaHUE, H3MEPEHUE, MOJIEIb, SIBIICHUE, MAPHUKOBBINA dPPEKT, TEXHOJIOTHS, MATCPUAITHI.

duznka: Marepus, aToM, OJIIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIIHI,
PaIMOaKTUBHOCTb, MOJICKYJa, DJJIEKTPUYECKUM 3apsijl, MPOBOJHHMKH, TOJYIPOBOJHUKH,
TMDIICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, Tas3,
pacTBOp, PacTBOPUMOCTh, KPUCTAIMYCCKAs PEMIETKA, CIUIABbl, (U3WYECKUE BEIHYUHBI,
eAMHUIBI U3MEPEHUs1, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJTHIIE.

buonorusi: QorocuHTes, npixanue, Owochepa, 3KOocHCTEMa, MUHEpAIbHBIC YIOOpEHUS,
MHKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, MMTATEIbHBIC BEIIECTRA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH M HOPMaMH MOBEACHUS U
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO¥ MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMaIUel O MEepeIOBbIX TOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJCTABICHUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEIBCKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUN XUMHYECKHX O3KCIEPHMEHTOB, CO3JaHMHM Y4eOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C YY4ETOM OCO3HAHUS MMOCIIEACTBHI TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4YHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHs MPUPOJBI, B3aUMOCBS3SX 4YEJOBEKa C MPUPOAHOM cpeloil, 0 posu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXoMUMbIe Ui OOBSCHEHHsS HAOIIOIAeMbIX MPOLIECCOB U SIBICHUIA, [MO3HABATEIbHOM,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHON JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHWIO M TO3HAHHMIO, JIF0003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 JKW3HH, OCO3HAHUE TIIOCIECICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHMS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHusl € Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUIl OE30MaCHOTO MOBEJAEHMSI IPU paboTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOi, JUIsl TOBBIIIECHUS] YPOBHS 3KOJIOT HUECKON
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIAEISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OpPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOM J1eATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHAYKTUBHBIC, 1eyKTUBHEIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEoOpa3oBBIBATh IIUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOMPOCH B KAayecTBE MHCTPYMEHTa MO3HAHHUSA, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM IpOoIiecca, CAaMOCTOSTENILHO MMPOrHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh MHPOPMALIUIO PA3INIHBIX BUOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh Pa3IMYHbIE METOJIBI M 3AIPOCH TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYJIbTYpPOH aKTHBHOTO WCIIOB30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3HPOBATH B Ipolecce ydeOHOW M MCCIenoBaTeIbCKON
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XoJ€ AWasiora W (WJIM) JIUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaThb MPE3CHTALUI0 pe3YJbTaTOB BBHIMOJHEHHUS XUMHYECKOIO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEeIbHOCTH IpPU PEIICHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIEe YUeOHbIe AeiicTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WJIM KOPPEKTUPOBATH MPEAJIOKEHHBIM aITOPUTM NEHCTBUIM MpuU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCI0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IpearaeMble B YCIIOBUH 33 JaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromMMHUCs Hay4YHbIE 3HAaHUS, YMEHUS M CIOCOOBI JEHCTBHM, CHEHU(PHUECKHE IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHUTEIIbHAs aTOMHasi W MOJIEKYJspHas macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIyii: peakiy COSAMHEHUS, PEAKIINK PA3JI0KEHNUs, PEaKI[UU 3aMEIICHUs, PEaKIIUH
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBsI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHHS (OpMyNl BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHA XUMHYECKOW CBS3H
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cucCTEME, 3aKOHOB COXPAHEHHsS MAacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs], 3aKOHAa ABOTraapo;

ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoarpynna (b-rpymma)», maneie U GoJbIIME MEPUOAbI, COOTHOCHUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEHIECTB Pa3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MIPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJEIUPOBAHNUE, SKCIIEPUMEHT (peasIbHbII U MBICIIEHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpPaHUI0 Ta3000pa3HBIX BEHICCTB (BOJOPOAA W KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIakmyc, peHodTraaent, METUIOPaHXK U JPYTHeE).

K koHIly oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaTHMble W HEOOpaTUMbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHasi, HMOHHAs, MeETaJuIMyeckas), KpUCTAJUIMYecKasi pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIIOJIb30BaTh XMMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIeHHS (OpMYyJ BEIIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopmysiaaMm, BUJI XUMUYECKOW CBA3M (KOBaJEHTHAs, MOHHAs,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbicn [leprogunueckoro 3akona J[. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTh 0003Hau€HHs, KOTOpble HUMEIOTCI B TMEPUOJUYECKONW Tabmuie, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOICTB 3JEMEHTOB M HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P dexTy, 0 U3MEHEHHUIO CTETICHEH OKUCIIEHUS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BEUIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
0o0OpyJIOBaHHEM, a TaKKe IMpaBHJa OOpAaIICHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJIUTH PEAKIMH, TMOATBEP)KIAIOINE KaUYeCTBEHHbIN COCTaB Pa3IMYHbBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENBHON AESITEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
AKCIIEPUMEHT (peabHbIi U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM MPOrpaMmabl Bceero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznen 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4eckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitre 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XAMHUYECKHX dyieMeHToB 1. U. https://m.edsoo0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
XuMudeckas CBS3b.
3.2 OKI/ICJII/IG’ECJ?I)H(;- 3 8 Brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEJIHHBIC PEAKIIHH
Hroro no pazgeny 15 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIMU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XapaKTepUCTUKAa XUMHUUYECKUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25 onewewton VA-rpymma, Asor,qochoprx | 7 ;| BimoreloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
I e s 8 1 , | B ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
Hroro no paszneny 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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

31 06 . 4 bubmuoreka [JOK
' HIHE CBOHETBA METaLIon https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJJIbI U UX COCAMHCHU S https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHaAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
CICPBHOE PpEME https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcol

1 [Ipenmer xumun. Ponb XuMuu B )KU3HH 1 bubmoreka [JOK
yenoBeka. Tena v BElecTa https://m.edsoo.ru/ff0d210c

2 ITonsiTHE 0 MeTOIaX MO3HAHUS B XUMUN 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «[IpaBuia paboTh
3 B §a6opaTopHHpM PUEMBI o6pzfu1eHmrc): 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 Yucrele BemecTBa U cMecH. CIocOOBI 1 bu6mmoreka IJOK
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
IIpaktrueckas padora Ne 2 «PasnmencHue

5 mfeceﬁ (ma npn?wepe OUYHCTKH nolllsapeHHoﬁ 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0d28c8
COJTH )»

6 ATOMBI U MOJIEKYJIBI 1 bubamoreia LIOK

https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHYECKHE DJIEMECHTHI. 3HAKH (CHMBOJIBI) 1 bubmmoreka [IOK
XMMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U CIOXKHBIC BEIIECTBA 1 Bubmuorexa LIOK

https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJICKYJISIPHOE YUCHUE 1 bubanoreia LIOK

https://m.edsoo.ru/ff0d2d50
3aKOoH MOCTOSTHCTBA COCTaBa BEIICCTB. BuGmiorexa LIOK

10 Xumuueckas popmyna. BareHTHOCTh aTOMOB 1

XHUMHUYCCKHUX 5JICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTtHocHUTeNIbHAs aTOMHAs Macca.

bubaunoreka LIOK

= OTHOCUTENbHAS MOJICKYIIIPHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOT0 JIEMEHTa B bubaunoreka LIOK
COCIMHEHHN https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemectBa. Monb. Momspras Bbubmmoreka LJOK
Mmacca https://m.edsoo.ru/ff0d5230
14 ®u3NYecKrue U XUMHUYECKUE SBIICHMUS. bubaunoreka LIOK
XUMHU4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycmoBHs MPOTEKaHUSA bubmoreka [JOK
XUMHUYECKUX PeaKiuit https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHsSI MAaCChI BEIIECTR. bubmoreka [IOK
XUMHYecKrue ypaBHEHHSI https://m.edsoo.ru/ff0d3b88
BorunciieHns: KOMM4ecTBa, MacChl BEIIECTBA bub6mmoreka IJOK
17 .
10 YPAaBHEHUSIM XUMHYECKHX PEaKIUit https://m.edsoo.ru/ff0d5708
Knaccudukanys XuMu4ecKkux peakuui
18 (COG,ZII/Iqu)HI/IHHpaSJIO)KCHI/IH 3a1\1/)1eu1eu}m;1 Bubmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 SHITMKJIONE/IHCT. O6og;leHHe u Bubmuorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIns 3HAHHHA
20 Kontponwsaas padora Nel o teme «Bemecta bubmmoreka [IOK
U XUMHYECKHE PEAKITHID https://m.edsoo.ru/ff0d4290
Bo3s — cMech razoB. CocTaB BO3yXa.
21 KI/IC?‘I}(I))}()O,H — DJIEMEHT M TPOCTOE Bezlluyjcmo. Bubmuorexa LIOK
https://m.edsoo.ru/ff0d448e
O30H
duznyecKue 1 XUMUYECKHE CBOMCTBA
22 KHCIIOpo/a (peaKinuy OKUCIICHHS, TOPEHHUE). Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
[onsiTue 06 okcumax
23 Crioco0bl IOMy4eHHs KUCIOpOoa B bubmmorexa LJOK

J'Ia60paT0pI/II/I " IPOMBIIIIICHHOCTH.

https://m.edsoo.ru/ff0d497a
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ITIpumenenue xkucnopona

TemnoBo# 3 dexT XumMrueckoil peakuu,

bubaunoreka LIOK

24
MMOHATHUE O TCPMOXUMUUCCKOM YPABHCHUH, https//medsooru/ﬁ0d4790
9K30- M SHIOTEPMHUECKUX PEAKIIUIX
’5 §OHHI/IBO (HedTH, yromp u MeéaH). Butmorexa LIOK
ATPASHEHHE BOSLYXA, CHOCOLEL €10 https://m.edsoo.ru/ff0d4c4a
MPE0TBPAICHUS
26 I:IIE)IaKTI/I‘IeCKaSI paZOTa No 3Kno TeMe BuGmiorexa LIOK
«ComyserHe H COUHpaHHe veropona, https://m.edsoo.ru/ff0d4ae2
H3Y4CHHUE er0 CBOMCTBY
27 Bonopon — 351eMeHT M TPOCTOE BELIECTBO. bubmoreka [IOK
HaxoxaeHue B ipupojie https://m.edsoo.ru/ff0d4dd0
28 ®du3nyecKre U XUMHUYCSCKIE CBOMCTBA bub6mmoreka IJOK
Bogopozna. [IpumeHenue Boopoia https://m.edsoo.ru/ff0d4dd0
bu6mmoreka IJOK
29 II
OHIITHE O KUCTIOTAX M COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco6bI TOTydeHHUsT BOAOPO/IA B bubmoreka [IOK
nmabopaTopuun https://m.edsoo.ru/ff0d4ddo
o HIE)[?)KTI/I‘;CCKeaSI iigmz Nge4 13)0 zel(\)/[ea Butmorexa LOK
«omytene va HHE BOROpORZ, https://m.edsoo.ru/ff0d4f42
M3y4eHHE er0 CBOMCTBY
bub OK
32 MoustpHbIii 06bEM Ta30B. 3aKOH ABOraipo hgpg:jllc:;.esdascli).ru If10d5426
o | Do b s s
. y y https://m.edsoo.ru/ff0d55a0
BeIlleCcTBa UK 00BEMY
y Brrancnenns 005EMOB ra3oB 61'[0"ypaBHeHI/IIO BuGmorexa [1OK
peaxumn Hil OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/f0d5708
OTHOIIIEHUH Ta30B
35 dusnyeckre U XUMHUYECKHE CBOMCTBA BOABI Bbubnuoreka IJOK
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https://m.edsoo.ru/ff0d587a

bubmunoreka LIOK

36 C i, 11 0
OCTaB OCHOBaHHUU OHATHEC 00 MHAUKATOpax https://m_edsoo_ru/ﬁ0d59e2
Bopna kak pacrBopurens. Haceiie e
37| enscomenmre pacrsop. Macconas 1o biorera LIOK
= PacTBOPBL. A https://m.edso0.ru/ff0d5h40
BEIIECTBA B PacCTBOpE
I1 6ota Ne 5
38 <<1?IaI;1Tr§;IZ;JK1:1£Z (E)ll(;iBO 01;T 2 ZiMZ eEHHON bubmmorexa LIOK
P . . P p PeA https://m.edsoo.ru/ff0d5eba
MacCOBO#1 J10Jiell pacTBOPEHHOTO BEIIECTBAY
39 Kontponbnas padora Ne2 o teme bubmoreka LJOK
«Kucnopon. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTaB, KiaccupuKanus, bubmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I N
41 O(.:I};‘ICHI/IC I/(I):I/I(I)VII/I‘ICCKI/IZ C(];(())I/IZTBa EI/IGHI/IOTeKa HOK
{HCTOTHEIX, OCHOBHBIX f BMGOTEPHRX https://m.edsoo.ru/ff0d664e
OKCH/JIOB
OcHOBaHUS: COCTaB, KiacCUpUKALIHS, bu6mmoreka IJOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tomydenne u XUMHYECKHIE CBOMCTBA bubmmoreka LIOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
Kwucnorsr: cocras, kmaccuduKamms, bubmmoreka LJOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Monyuenue €CKUE CBOMCTBA KUCIIO Bubmuorexa LIOK
JTydeHNEe U XHMHIYECKHE CBOMCTBA KUCIIOT
i https://m.edsoo.ru/ff0dfee2
Comnu (cpenHue): HOMEHKIIATypa, CIIOCOOBI bubmmoreka [JOK
46 .
MOJTyYCHUS], XUMHUYECKHE CBOMCTBA https://m.edso0o.ru/00ad9474
[Ipaktuyeckas padora Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 3324 [0 TEME Bubnuoreka LJOK

«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COCTMHEHU I

https://m.edsoo.ru/00ad9b7c
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I'enernyeckas CBS3b MCKIY KilacCaMHU

bubaunoreka LIOK

48
HEOPraHMYECKUX COCTMHCHUI https://m.edsoo.ru/00ad9a50
49 O6o001eHe U CUCTEMATH3a 3HAHWN bubmorexa LOK
HNC U CUCTEMATHU Hs BHAHHUHA
m H https://m.edso0.ru/00ad9ch?2
50 Kontponbhas padora Ne3 o teme "OCHOBHBIE Bbubmmoreka LJOK
KJIACChI HEOPTaHMYECKUX COSAMHEHHH" https://m.edsoo.ru/00ad9ela
I1
51 | oo snouorvon, Honmis o rpymnas BuGiorea LIOK
) Py https://m.edsoo.ru/00ad9ffa
CXOOHBIX 3JICMCHTOB
I1 1 I1
o | Lot e
T https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ieprobl, TPYIIIBI, MOATPYIIIBI bubmmorexa [IOK
PHOIBL, TPYIIIBL, TOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. COCTaB aTOMHBIX SIZIEP. bubmoreka [IOK
H3oromnsl https://m.edsoo.ru/00ada342
C 0
B
pHOR T https://m.edsoo.ru/00ada6bc
MenneneeBa
XapaKkTepUCTHKA XUMUIECKOT0 3nieMeHTa 110 BuGmiorexa LIOK
56 €ro MonoXxeHuro B [lepuoauyecKoil cucreme
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
| e o o o
p K . P . AR https://m.edsoo.ru/00ada96e
MeHneneeB — y4EHBIN, TIEAAror U TPAXKIaHIUH
58 Bcepoccuiickas npoBepouHas padbora
o | N o e o e
) p https://m.edsoo.ru/00adb486
MpoBepovHas pabora
60 Honnas xuMu4deckas CBSI3b bubmmoreka [IOK



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00adb486

https://m.edsoo.ru/00adac34
61 | marson oxevenmon, Homman xisticstas ) BuGiorera LIOK
’ https://m.edsoo.ru/00adaab8
CBA3b
62 KoBasienTHAs HEMOMSIpHAS XUMHUUECKas! CBS3b 1 brbmorexa HOK
p https://m.edsoo.ru/00adaab9
bubaunoreka LIOK
1
63 Crenenp oxkucaeHm https://m.edso0.ru/00adae28
64 Ox B 1 bubaunoreka LIOK
HUCITUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIINT https://m.eds00.ru/00adb076
bub6mmoreka IJOK
65 OKHUCIUTENN U BOCCTAHOBUTEIN 1 https://m.eds00.ru/00adb076
66 PesepBHbIii ypok. O600IIeHHE U 1 bubmoreka [JOK
CHUCTEMATU3aus 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepeHbIii ypok. O000IIEHHE 1 bubnuoreka I[JOK
cUCTEMAaTU3aLKs 3HAaHU I https://m.edso0.ru/00ad9ch?2
68 PesepeHbIii ypok. O000IIEHHE 1 bubnuoreka I[JOK
CcHUCTeMAaTH3aus 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jr:;_)n Tema ypoka Beero Kontposabubie | IlpakTuueckue | 00pasoBaTe/ibHbIE
padoTsI padoThbI pecypchl
Ilepuonuueckuii 3akoH. Ileproanyeckas
1 cnfTeMl; XUMHYECKUX SHGMIG)HT(I)IB . . 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
2 XI/IMI/I'—IGCKEIX AJIEMEHTOB TIEPBBIX TPEX 1 bubnuorexa LIOK
https://m.edsoo.ru/00adb6b6
(507 (001 (V):!

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHWYEeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUAX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padota Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiaccay

6 Kiaccudukanus XuMu4ecKuX peakiui mo 1 bu6mmoreka [JOK
Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0

, [ToHsATHE O CKOPOCTH XMMHUYECKOHN PEaKIUu. BuGamnorexa [OK
[ToHATHE O TOMOTEHHBIX M T€TEPOTECHHBIX 1 https://m.eds0o.ru/00adbega
peaKImsIX
[ToHATHE O XMMHUYECKOM PaBHOBECHH.

3 @DakTOopsl, BIUAIOIIAE HA CKOPOCTh 1 bubnuoreka [IOK
XUMHUYECKON PeaKIuy U TOJI0KCHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS

9 OKHCITUTEITbHO-BOCCTAHOBUTEILHBIC 1 bu6mmoreka [JOK
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peaknuu https://m.edsoo.ru/00adcade
10 Teopust dIEKTPONUTHYECKON TUCCOLUALUH. bubmuoreka [IOK
CuiibHbIC 1 cl1a0bIe 3JICKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 HNonnble ypaBHEHUS peakUuid bubmmorexa LIOK
P peart https://m.edsoo.ru/00add448
X o
12| ochosamiin cnete npercransea o6 biiorera L1OK
N peA https://m.edsoo.ru/00add5d8
AMEKTPOJIUTUICCKON TUCCOITUAITTT
X o o
13| mpetcrawsernii of srertpomimseckoi biiorera L1OK
PeA P https://m.eds00.ru/00add8h2
JMCCOIIAAITAN
14 [TonsiTue o ruapoIU3e coJen bubmmorexa LIOK
e https://m.eds00.ru/00add9d4
bu6mmoreka [IOK
15 0606 i
oOLIeHNe U CUCTeMaTH3aIisl 3HAaHUI htts://m.edsoo.ru/00addd12
[Ipaktuueckas padota Ne 1. «Pemenne bubmuorexa [JOK
16
AKCIIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
K 6ota No2
7 Onepommiicera uccoai bimorera LLOK
P A HHALIL https://m.edsoo.ru/00addecO
XUMUYECKHE PeaKlii B pacTBOpax»
18 OO1as XapakTeprUCTUKa raJIOreHOB. bubnnoreka [JOK
XUMHYECKUE CBOMCTBA HA IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
X .C ,
19 snurscokie crofiersa, noayenie buGmiorera LOK
> HOIYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpakTrueckas pa60Tva Ne 2 no teme BuGmoreka LIOK
20 «[lony4yeHue CONSTHON KUCIOTHI, U3yUYECHUE

€€ CBOICTB»

https://m.edsoo.ru/00ade348
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Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

21 €aKIui, eCJIi OJUH U3 PearcHTOB JaH B bubmorexa LIOK
PEAIiL, A P A https://m.edsoo.ru/00ade488
M30BITKE
OO6mas xapakTepucTuka 31eMeHToB VIA- bubnuorexa [JOK
22
TPYIIIIbI https://m.edsoo.ru/00ade64a
Annotpo € Mo a Cepbl.
23 Hazojl;p GT{};II: cz[ :Iljlq)ep';chl)l: I:/IHeiI:ﬁ B Bubnuorexa LIOK
! P UH https://m.edsoo.ru/00ade64a
pHUpoJie. XUMUIECKHE CBOHCTBA CEPBI
24 CepoBonopo, cTpoeHue, Pu3nyecKue u bubnuorexa [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxc cepol. CepHa cJIoTa,
25 ¢;3E§:lxnszll Xmifl{q:cl:jleﬂc;oﬁcma bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKHE peaKklnu, JIeXkKaIIHe B OCHOBE
26 MIPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs bubmuorexa [JOK
CEpPHOM KUCIOTH. XUMHUYECKOE 3arpsI3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COEAUHEHUSIMHU CEPhI
97 Brruncnenne MmaccoBoU 10U BEIXOJA bu6mmoreka [JOK
MPOIYKTa PeaKiuu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 31eMeHToB VA-
08 rpynnsl. A30T, paclipOCTpaHEHHUE B bubnnoreka [JOK
npupoje, GU3HYECKHE U XUMHUECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHMaK, ero pu3ndecKkue U XUMUICCKUE bubnunoreka [JOK
29 N
CBOWCTBA, MOJTy4eHHE U TIPIMEHEHHE https://m.edsoo.ru/00adf004
[IpakTiueckas pabota Ne 3 mo Teme
P p bu6mmoreka [JOK
30 «[lonyyeHne aMmMuaka, U3ydeHue €ro

CBOVCTBY

https://m.edsoo.ru/00adf180
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A30THas KHCIOTa, € PU3nuecKue u

bubmuoreka [JOK

31 XUMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHre HUTPATOB U COJICH
32 aMMOHMUS B KAYE€CTBE MUHEPAIIbHBIX bubnuorexa [JOK
yao0openuii. XUMHUYEeCKOE 3arps3HeHNE https://m.edsoo.ru/00adf518
OKpY’KaloIlEel Cpelibl COCTMHEHUSIMH a30Ta
®docdop. Oxenn pochopa u pochopnas
33 Kch(lc))TI; (1)I/I3I/I‘IIIG((1,‘)KI/I(61) prnizgqec?ine(b ’ Brbmiorexa LIOK
o https://m.edsoo.ru/00adf68a
CBOWCTBa, MOJTydeHUE
Hcnonp3oBanne hocdaToB B KauecTBE
34 MUHEPaTbHBIX ynq())6p(£Hm71. 3arpsizHEHNE bubamorexa LOK
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacipocTpaHEHHE B IPUPOJIE, bubnuorexa [JOK
(bu3nvecKue ¥ XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux Gusndeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bu6mmoreka [IOK
POOJIEMBI, CBSI3aHHBIE C OKCHIOM YIJIepo/ia https://m.edsoo.ru/00adfebe
(V)
37 VYroJibHAsI KUCIIOTA U €€ COJIH bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padota Ne 4 o Teme
38 "li)onyquHe YFIJ)'IGKI/ICJ'IOFO rasa. Bubmiorexa LIOK
https://m.edsoo.ru/00ae027e
KadectBennas peakiys Ha kKapOoHAT-HOH"
[TepBoHauanbHBIC MOHATHS 00
39 oprpaHI/IquKI/IX BEIIIECTBAX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepoia
. bu6mmoreka [JOK
40 Kpemnuuii u ero coennHeHus

https://m.edsoo.ru/00ae080a
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[Ipaktudeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 1O TCMC

bubmuoreka [JOK

4 «Baxueiine HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTTUHCHUSY
KontponbHas padota Ne3 o teme
42 «Baml;eﬁmne I})IeMeTaJIJII)I U UX butmmorexa HOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUSY
OO6mast xapaKTepUCTHKAa XUMUYECKHUX
43 3JIEMEHTOB — METAJIOB. MeTainueckas bubnuorexa [JOK
CBSI3b M METAJTMUECKAsl KPUCTATITHYCCKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3ndecKre CBOMCTBA METAIOB
XuMHYECKHEe CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUYECKUH Pl HAIPSKEHUN bubmmorexa LIOK
https://m.edsoo.ru/00ae1156
METaJJIOB
OO6mme cnocoObl MOTYICHHS METAJIOB.
CruiaBel. BeruucneHnus o ypaBHEHUAM bubmuorexa [JOK
45 .
XUMHUYECKUX PEaKIHii, €CIIN OJIUH U3 https://m.edso0.ru/00ae1156
peareHTOB COJICPKUT MPUMECH
46 [ToHsaTHE O KOPPO3UU METAJLIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
47 [lemouHbBIC METAILIBI Bubmuorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcHIBI M THAPOKCU/IBI HATPUS U KATHS Bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [I{er0uHO3EMENBHBIE METAIUIBI — KAJIbLIUU U bubnuoreka [JOK
MarHui https://m.edsoo.ru/00ae15e8
. bu6mmoreka [JOK
50 Baxneiimme coeTMHESHHS KalbLIHs

https://m.edsoo.ru/00ael15e8



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

51 O000111eHIE U cUCTEMATH3AUS 3HAHUN
bubmuoreka [JOK
52 JKécTtkocTh BO CII0COOKBI €€ ycTpaHe
TROCTD BOAR 1 e bl €€ YCTPAHCHIT https://m.eds00.ru/00ae1886
IIpa eckas pabota Ne 6 1o Teme
53 "}Irzélg‘zzm: 1:Iop1)1 I/ITMGTO 1311T e'e'T "’ bubmmorexa [TOK
\ 8 8 https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bu6mmoreka [{OK
54 Anro 7
MHHHH https://m.edsoo0.ru/00aelc64
55 Am@oTepHbIe CBOWCTBA OKCUIA U bubnnorexa [JOK
THPOKCH/IA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kemneso
T https://m.edso0.ru/00ae1d86
57 Oxcunpl, TuApOoKCUIBI 1 contn xenesa (1) u bubnuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATHU3ALMS 3HAHUI
IIpa eckast pabota Ne 7. Pemenue
59 aKI)CHI;TP;;eII;TZHiHLDT( 3a1ay 1o Ifel:: bubmorexa [IOK
p . A https://m.edsoo.ru/00ae3de8
«Baxnennine MeTalIbl U UX COETUHEHUI
Brruncnenus mo ypaBHEHUSIM XUMHYECKHX
e i, e eare
60 | maarmie wmn comeprart npumecs, uGanorera LIOK
nep 1 p . https://m.edsoo.ru/00ae1750
BrrunciaeHuss MaccoBOM JOJIM BBIXOA
MPOJIyKTa PEaKuu
61 O00011IeHIE U CUCTEMATHU3AIUS 3HAHUN
62 KonTtponpHas padota Ne4 o teme
«Baxknennre MeTaIbsl U UX COETUHEHUS)
63 Beniectsa 1 marepualibl B IOBCEAHEBHOM bu6mmoreka [JOK

JKHN3HH 4YCJIOBCKA

https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

XHUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOLIEH

bubmuoreka [JOK

o4 cpenbl 1 https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pelIeHNH SKOJIOTUYECKUX 1 bubnuorexa [JOK
npooieM https://m.edsoo.ru/00ae4270
66 PezepBubiit ypok. O0o0mIeHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allKsl 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepsHblit ypok. O60011IEHNE U 1 bubnnorexa [JOK
CHCTeMaTH3allus 3HAHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumust: 8 xinace/ I'abpuensa O.C., Octpoymo W.T'., Cnagkos C.A. AKnroHepHOE 00IIeCTBO
«M3narenscTBO «IIpocBemenne»

» Xumus, 9 xinacc/ ['abpuensa O.C., OctpoymoB N.I'., Cnankos C.A. AKIIMOHEPHOE 0OIIECTBO
«M3narensctBO «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

1. T'abpuensn O. C., Bockob6oiinukosa H. I1., Smykosa A. B. HactonbHast kHura yuutens.
Xumus. 8 ki1.: Metonuueckoe rocobue. - M.: Jlpoda, 2021.

2. Tabpuensn O. C., SmykoBa A. B. Terpanp ass 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor. 8 k. K yuebnuky O. C. I'abpuensna «Xumus. 8 kimace». M.: Jlpoda, 2022.

3. Tabpuensn, O. C. Meroanueckoe nmocooue k yaeouuky O. C. ['abpuensaa « Xumusi». 8
kiacc / O. C. I'abpuensin. — M. : lpocda, 2021. — 109.

4. I'abpuensn, O. C. Meroauueckoe nocooue k yaeonuky O. C. 'abpuensna «Xumusy». 9
knacc / O. C. I'abpuensiu. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHosorudeckue kaptel K yueouuky O. C. ['abpuensna «Xumust. 8 Kimacey :
MeTtoaudeckoe nocooue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHojorudeckue kapthol kK yaeOHuky O. C. ['abpuensaa «Xumus. 9 kimace :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoHTposibHBIE U TTpoBepovHBbIC padoThl K yueOHuKy O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: Ipoda, 2022.

JaHHBIC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://him.1september.ru EaguHan konnekumsa LLOP: MpeameTHas Konnekuma « Xumma»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHble 3KCNEPUMEHTbI:
xnumua. Konnekuua Poccuiickoro obuieobpasosaTesibHOro noprana
http://experiment.edu.ru AIXUMMUK: cainT /1.H0. Annkbeposoit

http://www alhimik.ru Bcepoccuiickas onmmnuaga WKoNbHUKOB NO XMMUM






