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HOACHUTEJBHAA 3AIINCKA

Pabouas nporpaMmma mo XuMuu JijIsi 00y4aromuxcs ¢ 3aAepKKON Mcuxuye-
ckoro pa3sutus (aanee — 3[1P) Ha ypoBHE OCHOBHOTO 0O0IIIETO 00pa3oBaHus CO-
CTaBjeHa B COOTBETCTBUU ¢ DepepanbHBIM TOCYIApCTBEHHBIM 00pa3oBaTelb-
HBIM CTaHJApTOM OCHOBHOTO 001ero oopazoBanus (IIpukaz MuHInpocBemeHus
Poccun ot 31.05.2021 r. Ne 287, 3apeructprpoBad MHUHUCTEPCTBOM HOCTHUIIMHU
Poccuiickoit @enepanmu 05.07.2021 1., per. Homep 64101) (manee — ®PI'OC
000), aganTHpOBaHHON OCHOBHOW 00pa30BaTENBHON MPOTPAMMON OCHOBHOTO
oOmiero o0pa3oBaHUs O0YYaIOMUXCS C 3aACPKKOW TMCHUXUYECKOTO Pa3BUTHS
(omoOpennoit pemennem ®YMO mo obmemy obOpa3zoBanuro (IpoToKos oT 18
mapta 2022 r. Ne 1/22)) (manee — [TAOOIT OOO 3IIP), pabouyeil mporpaMMsl
yueOHoro npenmera «Xumus» (0a30BbIA YpOBEHB), MPOrpaMMON BOCHUTAHUS
oOy4Jaronmxcs npy NOJy4eHHH OCHOBHOI'O OOLIEro o0pa3oBaHusi, C yYETOM pac-
IpeeJeHHBIX M0 KJIaccaM MPOBEPSIEMbIX TPEOOBAHMM K PE3ysbTaTaM OCBOCHHUS
OCHOBHOHM 00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHUs M
AJIEMEHTOB COJICP’KaHUs, MPEACTABICHHBIX B Y HUBEPCATHLHOM KOIU(PUKATOPE IO
xumuu, Konuenmuu npenogaBanusi yaueOHOro npeamera « XUMHs», B 00pa3oBa-
TeNbHBIX Opranuzanusax P®, peanu3yrommx OCHOBHbIE 001€00pa30BaTEIbHbIE
IPOTPAMMBL.

[Iporpamma 1o xumuu oTpaxaer ocHoBHbIe TpeOoBanus PI'OC OO0 k
JUYHOCTHBIM, METalpeAMETHBIM U TPEAMETHBIM pe3ysibTaTaM OCBOEHUS
o0pa3oBaTeIbHBIX TPOrPAMM.

[Iporpamma mo xumun AaéT MPEACTABICHHUE O MENIIX 00y4eHUs], BOCITUTAHUS
U pa3BUTUS OOYYArONIMXCS CpEJCTBAMH YYEOHOTrO IMpeaAMeTa, YCTaHABIUBACT
00s13aTeIbHOE MPEAMETHOE COIepKaHKe, IPeyCMaTPUBAET paclpeesieHUe ero o
KJlaccaM U CTPYKTYpUPOBAaHHME €ro IO pas3ieJaM U TeMaM Kypca, MJaér
pacmpenenieHre y4eOHBIX YacOoB IO TEMaTHYECKUM paszeiam Kypca H

IMOCJIACAOBATCIIBHOCTL UX M3YUCHUA C y‘-IéTOM MCKIIPCAMCTHBIX H



BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTUKH Y4eOHOro IMpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolUXCs; ONpeneNsseT BO3MOXHOCTH MpeaAMeTa s
peanmzanuu TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS MPOTPaMMBbI OCHOBHOTO
oOuiero o0Opa3oBaHusi, TpeOOBAaHUU K pe3ysibTaraM OOY4YEHUsT XUMHUHU, a TaKKe

OCHOBHBIX BUJIOB JICSITEILHOCTH 00YYaIOIMIMUXCSI.

O0mas xapakTepucTUKA y4eOHOro npeamera « XuMmus»
VYuebupii mpeamer «XuUMHS» ~ BXOAWT B NPEAMETHYIO  00JacTh
«EcTecTBEeHHOHay4HblE  NpeAMETb». B cucremMe  €CTECTBEHHOHAYYHOTO
oOpa3oBaHUs XUMUS KaK y4eOHBIN MPeAMET 3aHUMAET BAYKHOE MECTO B MO3HAHUU
3aKOHOB TPHUPOABI, (POPMUPOBAHMHM HAYYHOW KAPTUHBI MHpPA, CO3JAHUU OCHOBBI
XUMUYECKUX 3HAHUM, HEOOXOJUMBIX [IJI TOBCEJHEBHOW JKU3HHM, HABBIKOB
3I0pOBOrO M 0€30IacHOro JUIsl YeJNOBEKa M OKpYyXKarolled ero cpeabl oOpasa
YKU3HHU, A TAK)KE B BOCIIMTAHUU IKOJIOTMYECKON KYJIbTYPHI.
YcnemHocTh M3y4eHUsI XUMHUHU CBSI3aHA C OBJIAJCHHEM XHWMHUYECKUM SI3BIKOM,
coOnroileHneM MnpaBuil 0O€30MacHOM pabOThl NPHU BBINOJHEHUHM XHUMUYECKOIO
SKCIIEPUMEHTA, OCO3HAHMEM MHOTOYHUCICHHBIX CBA3€M XHUMUU C JIPyTUMHU
peaIMeTaMu LIKOJIBHOTO Kypca.
I'maBHO# wmaeelt mporpamMMmbl SIBJISIETCS CO3/1aHUE 0Aa30BOT0 KOMIUIEKCA OIMOPHBIX
3HAHUW 1O XWMHUHU, BBIPAKEHHBIX B (OpMEe, COOTBETCTBYIOIIEH BO3paACTy
o0Oy4Jaronmxcs U ux 0co0bIM 00pa30BaTENbHBIM OTPEOHOCTSIM.
B conmepxaHum 1aHHOTO Kypca MPEACTABIEHbI OCHOBOIOJATAIOIINE XUMUYECKHUE
TEOPETUUECKUE 3HAHUS, BKIIOYAIOLIME H3YYEHHUE COCTaBa M CTPOCHUSI BEILIECTB,
3aBUCUMOCTH HMX CBOMCTB OT CTPOEHHUsI, MPOrHO3UPOBAHHUE CBOWCTB BELIECTB,
VCCIIEIOBAHNE 3aKOHOMEPHOCTEN XMMUYECKUX ITPEBPALLECHUN U ITyTEN YIIPABJICHUS
VMU B LIEJISIX TTOJTYYEHHS BEIIECTB U MAaTEPUAJIOB.
TeopeTnueckyr0 OCHOBY M3YYCHHUSI HEOPTraHMYECKOW XWMHUHU COCTaBJISIET aTOMHO-

MOJIEKYJIIpHOE yueHue, [lepuonnueckuit 3akon .M. MeHneneeBa ¢ kpaTkumu



CBEJACHUSAMH O CTPOEHHMM aTOMa, BHJAX XHMMHUYECKOH CBSI3HM, 3aKOHOMEPHOCTSIX
NPOTEKAHUS XUMUYECKUX PEaKIHil.

B u3yuyeHun xypca 3Ha4MTeNIbHAs POJIb OTBOJUTCS XUMHUYECKOMY HKCIIEPHUMEHTY:
NPOBEJCHUIO TPAKTUYECKUX M JIA0OpaTOPHBIX pPaldOT, OMHCAHHUIO PE3yIbTaTOB
YUYEHUYECKOT0 3KCIEPUMEHTA, COOIIOACHUI0 HOPM M MpaBul 0e30macHoil paboTh
B XMMHUYECKOU J1a00OpaTOpHHU.

Peanuzarus nanHON mporpamMmel B Mpoiiecce 00y4eHUs MO3BOJIUT 00YHArOIIUMCS C
31IP ycBOUTH KIIOYEBbIE XMMUYECKHE KOMIETEHLIUUA M IMOHATH POJb U 3HAYCHUE
XUMUH CPelIv APYTHX HAYK O MPUPOJIE.

N3yuyenune xumun crnocoOCcTByeT (HOPMHUPOBAHHIO Yy OOYYArOUIUXCS HAYYHOTO
MHUPOBO33pPEHUS, OCBOCHHUIO OOIEHAYyYHBIX METOJIOB (HaONIOEHUE, U3MEpEHHeE,
AKCIIEPUMEHT, MOJICIMPOBAHHUE ), OCBOCHHUIO TPAKTHUECKOIO IPUMEHEHUS HAYUHbIX
3HaHUN, OCHOBAHHOTO Ha MEXIIPEJIMETHBIX CBA3SIX ¢ IpeameTamu « OKpyxKarouuii
mup», «Duszuka», «buomorus», «l'eorpadus», «Maremarukay u Gopmupyer
KOMIIETeHLIUM, HeoOXOoIuMble sl MPOAODKeHHs oOpa3oBaHMs B 00JacTH
€CTECTBEHHBIX HayK.

N3yyenue XuMuM CHOCOOCTBYET pa3BUTHIO y oOywaronmuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpa)keHUsA, (YHKIIMOHATBHOW TPaMOTHOCTH, YMEHHUS
BOCIIPUHUMATh W KPUTUYECKH aHAJIU3UPOBATh MH(POPMAIINIO, MPEACTABICHHYIO B
pa3nuuHbX (opmax. 3HAYMMOCTH TIpeAMeTa MJisi pPa3BUTUSA  KU3HEHHOM
koMmrereHuun ooOyvatomuxcs ¢ 3[IP  3akmioyaeTcss B yCBOGHUM OCHOBBI
XUMHYECKUX 3HAHUH, HEOOXOIWMBIX IS TOBCEAHEBHOM JKM3HU; HABBIKOB
3I0pOBOTO M 0€30macHOro Juisi 4elioBeKa M OKpyKarouled ero cpenbl oOpasza
KU3HU; (HOPMUPOBAHUHN IKOJIIOTUUECKON KYIHTYPHI.

[Iporpamma oTpaxaeT cojaepaHue OOy4deHUs MpeAMETy «XUMHUS» C YYETOM
ocoObIX oOpa3oBaTeNbHBIX MoOTpeOHOCTel oOydarontuxcs ¢ 3I[IP. Osnanenwue
y4eOHBIM TMPEIMETOM «XHUMHUS» MPEACTABISICT ONPENCICHHYI0 TPYAHOCTb JUIs
oOyuarommuxcst ¢ 3[IP. D10 cBsizaHO C OCOOCHHOCTSIMH ~ MBICIUTEIBHOM

ACATCIIBHOCTH, ICPHUOINYCCKHUMU KOJICOAHH MU BHHMMaHH, MaJIbIM 00BEMOM



naMsATH,  HEJOCTATOYHOCThIO  OOlIero  3amaca  3HAaHUW, [OHWKEHHBIM
N03HABATEIbHBIM HHTEPECOM U HU3KMM YPOBHEM PEUEBOrO Pa3BUTHS.
JUist mpeojioieHHsl TPYAHOCTEH B M3YyYEHHHM Y4eOHOro mnpenMera «XUMHUs»
HeoOxonuMMa ajanrtanus oO0bemMa U XapakTepa Yy4yeOHOro marepuana K
MO3HABATEIbHBIM BO3MOXKHOCTSM JAHHOM KaTeropun OOydalolMXCA, Y4YEeT HuX
0COOEHHOCTEM pa3BUTHS: HCIOJIb30BAHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX H
MEXIIPEIMETHBIX CBS3€H, TOCTENIEHHOE YCIOKHEHNE N3y4aeMOro MaTeprala.
IIpy u3ydyeHMHM XUMUM HEOOXOJUMO OCYIIECTBISATH B3aUMOJICHCTBUE Ha
IIOJINCEHCOPHOM OCHOBE.
Teopernuecknii marepuall peKOMEHAYETCS M3ydaTb B IMPOLIECCE ITPAKTUYECKON
NEeATENbHOCTH. BO3MOKHO BBIJCIIEHHE OTIAEIBHBIX YPOKOB Ha pELIEHUE 3a/1ay B
CBSI3U CO CIIO)KHOCTBIO aHanu3a TekcTa oOydaromumucs c¢ 3IIP. Opranumueckoe
€IMHCTBO NPAKTHUUYECKOM W MBICIUTEIBHON JESTEIbHOCTH OO0y4arouuxcs Ha
ypOKax XUMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO Oa3MCHBIX
XUMHYECKUX 3HaHUW u ymeHui. Ocoboe BHHMMAaHHE TPU HU3YUYEHUU XUMHH
yIensieTcs HU3YyYEHUIO0 «CKBO3HBIX» TMOHATHM U (HOPMHUPOBAHMIO HaBBIKA
CTPYKTYPUpPOBaHHUs MaTepuaa.

Henu u 3a0a4m U3y4yeHus1 y4eOHOro nmpeamera « XuMHs»

Lenp u 3amaun npenogaBanust XxuMuu odydarommmces ¢ 3[1P makcumanbHO
npuOmmkeHsl K 3agadaM, noctaBieHHbBIM PI'OC OOO, u  y4yuThIBaIOT
cnenuduyeckre 0COOEHHOCTH 00YYaroIIUXCsl.

[ensamMu u3ydeHUss XUMHM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
SBJISIFOTCSL:

— (opMHpOBaHME WHTEJUIEKTYallbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMO00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM KHU3HU;

— HampaBJICHHOCTh OOy4YeHUs Ha CHCTEMAaTU4YeCKOe MpHUOOIIeHUE

06yt1a}oumxc;1 K CaMOCTOSITEIbHOM ITO3HABaTEJIbHOMU ACATCIIBHOCTH, HAYYHBIM



MeToAaM TMO3HaHUs, (POPMUPYIOIIMM MOTHBAIIUIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUW;

— oOecrieueHue yCIIOBUH, CIOCOOCTBYIOLLIUX IPUOOPETEHHIO
oOy4aloIIMMHUCS  OMbITa  PAa3HOOOpPA3HOW  ACSATENBHOCTH,  MO3HAHUS U
CaMOMO3HAHUs, KIIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIETEHIMI), HMEIOIIHNX
YHUBEPCAJIIbHOE 3HAYEHHE VISl pa3JIMYHBIX BUJIOB ACSITEIBHOCTH;

— QopmupoBanue o0meld GYHKIMOHATBHOM U €CTeCTBEHHO-HAY4YHOM
IrpaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUW OOBACHATH M OILEHUBATH SBJICHUS
OKPYXAIOIEr0 MHpPA, UCIOJIb3Ysl 3HAHUSI U OIBIT, MOJIYYEHHBbIE MPU HU3YyUYECHUU
XUMHMH, TPUMEHATh HMX NpPU PEUICHUH NpoOjeM B MOBCEJIHEBHON JXU3HU H
TPYJOBOU AEATEILHOCTH;

— (¢opMmMupoBaHue Yy O0OY4YalOIIMUXCS T'yYMaHUCTHMYECKUX OTHOILUEHUH,
NOHMMAaHUsl LEHHOCTH XUMHUYECKMX 3HAHUW Ui BBIPAOOTKHM HKOJIOTMYECKU
eJIeCO00Pa3HOro TMOBENEHUsT B OBITY WU TPYAOBOH JEATENBHOCTH B HEISIX
COXPaHEHUs CBOETO 3/I0POBbs U OKPYKAIOIIEH NPUPOIHOM CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CAaMOKOHTPOIIO U
CaMOBOCIMTAHMID Ha OCHOBE YCBOEHHUS OOILEYEIOBEUYECKMX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY HpO(HIIL M HANPABICHHOCTH JAJbHEUILIErO
o0yueHus.

Obwue yenu usyuenus yueoHo2o npeomema «Xumusy axkmyaniu3uposansl ¢
Yuemom HOBbIX NPUOPUMEMO8 6 CUCmeMe OCHOB8HO20 00uje2o 00pa3oeanus,
HanpasieHHocmu  0OyYeHus Ha paseumue U  camopazeumue  JIUYHOCMU,
Gopmuposanue eé unmennekma u ooweti Kyromypol. OOyuenue yMeHuto yuumscs u
NPOOOAHCAMb C80E 0OPA30BAHUE CAMOCMOAMENLHO 8 HACMOAWee 8PeMsl AIAEMmCs
OOHOUL U3 BANCHEUUUX DYHKYUL YUeOHbIX NpeOMemos, 8 MOM Yucie u « Xumuuy.

OcoOeHHOCTH  TCHUXMYECKOTo  pa3BuTus  oOywaromuxcs ¢ 3IIP
00yCIIOBITMBAIOT JOIMOJTHUTENbHbIE KOPPEKIIMOHHBIE 3a/1adyu y4eOHOro mnpeamera
«XUMHS», HAPABJICHHBIE Ha Pa3BUTUE MBICIUTEIBHON (B TOM 4YHCIIE 3HAKOBO-

CHMBOJIMYECKON) W PEUYEBOM JIEATEIbHOCTH; TOBBIIICHUE I103HABATEILHOU



AKTUBHOCTH; (OPMHUPOBAHHE YMEHHUS CAMOCTOSATEIBHO OpPraHHW30BBIBATH CBOIO
y4eOHYI0 JIeATE€IbHOCTh, MCIOJIb30BaTh CXEMbI, IIA0JOHBI, aIrOPUTMbl Y4eOHBIX

NEUCTBUI; CO3/ITaHUE YCIIOBUM ISl OCMBICIICHHOTO BBITIOJTHEHUS YU€OHOU pabOTHI.

Ocob0enHocTH 0TOOpPA M aJaANTALMM Y4eOHOT0 MaTEPHUAJIA 110 XUMHUHU
OO6yuenne yuyeOHOMY IIpeaAMETY « XUMHUS» HEOOXOIMMO CTPOUTh Ha CO3JaHUU
ONTUMAJIHBIX YCIOBUHM ISl YCBOCHHS TPOrPaMMHOT0 MaTepraia 00yqaronuMHICs
c 3IIP. bosbiioe BHUMaHUE JOJKHO OBITh YJIETIEHO OTOOPY YU4EeOHOro MaTepuana B
COOTBETCTBHUH C MPUHIIMIIOM JIOCTYITHOCTH IIPU COXpaHEHUU 001Iero 6a3oBoro
ypoBHs. OH JOMKEH MO COACPKAHUIO U 00beMy OBITh aAaNTUPOBAHHBIM JIJIS
oOyuaroruxcst ¢ 3[IP B cooTBeTcTBUM € HX OCOOBIMH 00pa3oBaTEIbHBIMU
norpedHocTamMu. CrenyeT o0JIeryuTh OBIAICHHE MAaTEpPHAIOM OOYJarolIUMUCS C
3IIP mocpeacTBOM €ro AETajibHOro0 OOBSCHEHHUS C CUCTEMAaTHYECKUM ITOBTOPOM,
MHOTOKPAaTHOM TPEHUPOBKOM B MIPUMEHEHHUH 3HAHUN C UCTIOJIb30BAHUEM IIPUEMOB
AITOPUTMHU3ALMU U BU3YAIbHBIX OMOpP, OOyYEHUsI CTPYKTYPUPOBAHUIO MaTepHUaa.
Bonbimoe 3HaueHne A1 MOJTHOIIEHHOTO YCBOSHUS YI€OHOTO MaTepraia HMeeT
ornopa Ha MEXIPEAMETHBIE CBSI3U BOIPOCOB, U3y4YaeMbIX B JAHHOM Kypce, C
TaKUMH y4eOHbIMU IpenMmeramu Kak «l'eorpadus», «Dusuka», «buosorus».
[lo3Bonsist paccMaTpuBaTh OAUMH M TOT K€ YYEOHBIA MaTepual C pa3HbIX TOUEK
3pEHUs, MEKIIPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €0 JyUIIEMY OCMBICIIEHHIO, OoJiee
MPOYHOMY 3aKPETUICHUIO MOJYUYCHHBIX 3HAHUU U MPAKTUYECKUX YMEHUM.

[Ipy MOAroTOBKE K ypOKaM Y4YUTENb JOJKEH MPENyCMOTPETh (hOPMHPOBAHUE Y
oOyyJarommxcsi yMEHHMM aHaJlu3upoBaTh, CpaBHUBATh, O000IIATh H3y4aeMbIii
MaTepuall, MJIAHUPOBATh MPEJCTOSIIYI0 PabOTy, OCYHIECTBISTH CAMOKOHTPOJIb.
Heo0xoaMMoO MOCTOSIHHO CHEAUTh 3a MPaBUIBHOCTBIO PEYEBOTO O(OPMIICHHUS
BbICKa3bIBaHU# oOy4arommuxcs ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTSIMM TOBENCHUSIM JeATeNbHOCTH oOydaromuxcs ¢ 3I1P

(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) HEOOXOJUM CTPOXKAUIINIA KOHTPOJb



COONIOJIEHUsT TPAaBWJI TEXHUKU O€30MACHOCTH NPHU MPOBEIECHUU J1a0OPATOPHBIX

paboT B XMMUYECKOM KaOUHETE.

IIpumepHbie BUABI AeAaTeabHOCTH oOyuarommuxcs ¢ 3IIP, odyciioBiieHHBIE 0CO-
ObIMH 00pa30BaTeJIbHBIMH NMOTPEOHOCTAMHU U 00eclneYnBaIOIINe OCMBICJICH-
HOe OCBOEHHE COAePKAHNU 00pa30BaHus N0 NpeaMeTy «XuMHUs»
Copnepxanue BUAOB JesTenbHOocTH oOydaronmuxcss ¢ 3[IP Ha ypokax xumuu
onpeeNnsieTcss WX O0COObIMH 0Opa3oBaTeIbHBIMU MOTpeOHOCTSIMU. [lomumo
mupoko ucnoybdyeMbix B OOIT OOO o0mux i Bcex 00ydarommxcsl BUJIOB
NESATENbHOCTU CIEAYET YCUJIUTh BU/JIbI JICSITEILHOCTH,
cnenu@uuHbIe JUIS  JAHHOM  KaTeropuu 00ydaromuxcs,
Il 00ecrieyeHus] OCMBICIEHHOIO OCBOCHMSI COJEp’KaHus 00pa3oBaHUS 110
OpeIMETy: YCHJIEHUE IPEAMETHO-IIPAKTUYECKONW NEATENBbHOCTH C aKTHBU3ALMEH
CEHCOPHBIX CHCTEM; YEpElIOBAaHHWE BHJOB JEITEIBHOCTH, 3aACHCTBYIOLIUX
pa3IMYHbIE CEHCOPHBIE CHCTEMBI; OCBOCHHME MaTepuana C ONOPOM Ha aJrOpUTM;
«MOLIAroBOCTb» B M3YYEHHHM MaTepHalla; MCIHOJIb30BAaHUE JOMOIHUTEIBHON
BU3YaJbHOM OMOPHI (TJIaHBI, 00Pa3Ibl, CXEMBI, MTAOIOHBI, OMTOPHBIE TaOmHIIb ). Jlis
pa3Butus y oOyuaroniuxcs ¢ 3[IP yMeHus nenats BbIBOJIBI,
dbopMupOBaHUS TPAMOTHOTO PEYEBOTO  BBICKA3BIBAHUS HE00X0/IUMO
UCII0JI30BaTh OMOPHBIE CIOBA U KIIULLE.
Oco0oe BHUMaHHUE CIEAYET YAEIUTh OOYUYEHHIO CTPYKTYPUPOBAHHUIO MaTepuaia:
COCTaBJICHHE PUCYHOUYHBIX U BEPOAJbHBIX CXEM, COCTABICHUE TAOJIHIL,
COCTaBJIICHHE  KJIacCUPUKaUM ¢  OOO3HAYEHHBIMU  OCHOBAHUSMHU  JJIA
KJaccu(uKauy ¥ HAMOJIHEHHWE UX Mpumepamu u Jip. [IpumepHas temMatuyeckas u
TepMUHOJOrnueckas jekcuka coorsercrsyet OOIT OOO.
Jliist o6yyaromuxcs ¢ 311P cyniecTBEeHHBIMU SBISIOTCS IPUEMBI pa0OTHI C
JIEKCUYECKUM MaTepualioM 1o mpeamety. [IpoBoautcs crnernumanbHas pabdora 1o
BBEJICHUIO B aKTUBHBIN CIIOBaph 00YUYaIOIIUXCS COOTBETCTBYIOIICH TEPMUHOIOTHH.

HSY‘-I&GMBIG TCPMHUHBI BBOJATCA Ha HOHHCGHCOpHOﬁ OCHOBC, o0s13aTeIbHA



BU3YaJibHasA MOJECPHKKA, aITOPUTMbI PaOOTHI C ONPEIECICHUEM, ONOPHBIE CXEMbI
JUTSL AKTyaJIM3alii TEPMUHOJIOTHH.
MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YYHEBHOM IIJIAHE

B cucreme o6Omero oOpazoBaHusi «XUMHS» MpPU3HAHA O00A3aTEIbHBIM
y4eOHBIM MPEIMETOM, KOTOPbIA BXOJUT B COCTaB MPEIMETHON o0nacTu
«OO011ECTBEHHO-HAYYHBIE MPEIMETHI.

OO011ee YncI0 YacoB, OTBEAEHHBIX JJI1 U3YUYEHUS] XUMHUH Ha YPOBHE OCHOBHO-
ro oomiero obpazoBanus, coctasiser 136 yacoB: B 8 kiacce — 68 yacos (2 yaca B

Heneno), B 9 kiaacce — 68 vacos (2 yaca B HEJIEIIO).

®OPMbI YYETA PABOYEN IPOIPAMMBI BOCIIMTAHHUA B
PABOYYIO NIPOT'PAMMY NNPEIMETA «Xumus»

PabGouas mnporpamma BOCHUTAaHMS pealu3yeTcs B TOM YHCIE U Uepe3
UCIIOJIb30BAaHUE BOCIUTATENILHOTO TIOTEHIMAla YpPOKOB XHWMHUU. ITa paborta
OCYILIECTBIISIETCS B CAEAYIOIUX Popmax:

[ToOyxxnenne oOydaromuxcst coOI0gaTh Ha YpOKE OOIIEHNPHUHSATHIE HOPMBI
MOBEJICHUSI, MPaBUJia OOIIEHUS CO CTApIIUMU (TIEarorHYeCKUMU PaOOTHUKAMU) U
CBepCTHUKaMHU  (0OydYarolUMUCS), MOPUHIUIBI  YYEOHOM  JUCHUIUIUHBI U
CaMOOpPIraHU3aLUU.

[IpuBnedyeHre BHUMaHUs OO0YYarOIMXCS K LIEHHOCTHOMY acIEeKTy M3y4aeMbIX Ha
ypOKax MpeAMETOB, SIBICHHUH, COOBITHI uepe3: oOpallleHHue BHUMAaHHUSA HA SIPKUX
JesiTeNe KyJbTypbl, CBI3aHHBIX C U3YyYa€MbIMHU BJAHHBIII MOMEHT TEMaMH, Ha TOT
BKJIaJl, KOTOPBIM OHM BHECIIM B Pa3BUTHE HAIIEW CTPaHbl U MUpPA, HA JOCTOMHBIC
NOJIpaKaHus PUMEPBI UX KU3HH, HA MOTUBBI MX TIOCTYITKOB.

Hcnonb3oBaHWe BOCHHUTATENBHBIX BO3MOXKHOCTEH  COAEp)KaHUS  Yy4eOHOTO
npeaMera Uit GOpMUPOBAHUA Yy OOYYAIOUIUMXCS POCCUUCKHUX TPaJAUIIMOHHBIX
JTyXOBHO-HPAaBCTBEHHBIX U  COLIMOKYJBTYPHBIX LEHHOCTEH uepe3 moadop
COOTBETCTBYIOILIMX TEKCTOB 3aJaHUNl MNpud (HOPMUPOBAHUM  YMTATEIbCKOU

IPaMOTHOCTH O0YYarOIIMNXCs HA yPOKax.



NunnmupoBanue 00CyXACHHH, BBICKA3bIBAHUIA CBOCTO MHEHUS, BEIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIIEHUS K HW3y4aeMbIM COOBITHSAM, SIBICHHSAM, JIHIIAM,
IPOU3BEACHUAMXY/I0KECTBEHHOM JINTEPATYPhI U UCKYCCTBA.

BxiroueHne B ypOK HWIPOBBIX TMPOIEAYP, KOTOpPhIE IOMOTAIOT TOACPKaTh
MOTHBAIIMIO OOYYArOMIMXCS K TOJYYCHUIO 3HAHUH, HATAXUBAHUIO MO3UTHBHBIX
MEKIUYHOCTHBIX ~ OTHOIIEHWH B KJlacce, TIOMOTAlOT  yCTAHOBJICHHIO
T00poKeNnaTeIbHON aTMOCc(hepsl BO BpeMs YpOKa.

[IpumeHenne Ha YypOKe HHTEPAKTUBHBIX (QOpPM padOThl, CTUMYIUPYIOIINX
TI03HABATEILHYI0 MOTHUBAITUIO 00YYaOIUXCS.

[Tpumenenue TpynmoBoi pabOThl WM pabOTHl B Mapax, KOTOPBIE CIIOCOOCTBYIOT
Pa3BUTHIO HAaBBIKOB KOMAHIHOW pabOThl W B3aUMOACHCTBUIO C JPYTUMHU
00yYaroIMUCH.

Beibop ® wWcmonp30BaHWE Ha ypOKax METOAOB, METOIWK, TEXHOJOTHH
OKa3bIBAIOIINX BOCHUTATEIIBHOE BO3JICHCTBHE HA JUYHOCTh B COOTBETCTBHH C
BOCITUTATEIIBHBIM HJICAJIOM, TIENTBI0 U 3a7]a9aMH BOCITUTAHHUSI.

NunnuupoBaHue M MOAACPKKA UCCIEAOBATEIIBCKON JIEATEILHOCTH MIKOJIBHUKOB B
dopMe BKIIOYEHHS B YPOK Pa3jIMYHBIX HCCIIEOBATEIBCKUX 3aJaHUi, YTO JaeT
BO3MOKHOCTh OOYYaIOIUMCSI MPUOOPECTH HABBIKM CAMOCTOSTEIHHOTO PEIICHHS
TEOPETHUECKOHN TIPOOJIEMBI, TeHEPUPOBAaHUS U 0OPMIICHHSI COOCTBEHHBIX THUTIOTE3,
YBOKUTEIHHOTO OTHOIICHHWSI K YYXHM HIEAIM, WyOIHMYHOTO BBICTYIUICHUS,
apryMEHTHPOBAHUS U OTCTAUBAHUSICBOCH TOUKH 3PCHUS.

VY craHoBIEHUE YBAKUTEIBHBIX, TOBEPUTENbHBIX, HEPOPMATBLHBIX OTHOIIEHUHN
MEXAYYIUTETIEM U YICHUKAaMHU, CO3/IaHUe Ha YPOKaX dMOLUOHATBLHO-KOMMOPTHOU

Cpe/Ibl.

COAEPXKXAHUE YYEBHOI'O ITPEAMETA
COILEPKXAHUE OBYUEHUA

8 KJIACC
IlepBoHayajbHbIe XHMHYECKUE MOHATHUS



[Ipenmer xumuun. Ponp XuMuK B )KU3HU 4YEIIOBEKA. XHUMHS B CUCTEME HAYK.
Tema u BemecTBa. OU3NUeCcKUe CBOMCTBA BELIECTB. ATrpEeraTHOE COCTOSIHHE Be-
miectB. [lonstue o Metonax no3Hanusi B xumMuu. Yuctele BemecTBa U cmecu. Cro-
coOBbI pa3jielieHus CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 31eMEHThl. CUMBOJIB XUMHUYECKUX HJie-
MeHTOB. [IpocThie U clloXkHbIE BelllecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumuueckas ¢opmyna. BaaeHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3a-
KOH MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTeNbHasi atoMHas Macca. OTHOCH-
TeJIbHAsl MOJIEKYJISIpHast Macca. MaccoBasi 1OJisl XUMUYECKOTO AJIEMEHTA B COEIU-
HEHUU.

KommuectBo BemectBa. Monb. Mossiprast macca. B3anMOCBsA3b KOJIUYECTBA,
MAacChl ¥ YKCIa CTPYKTYPHBIX €IUHMUII BelecTBa. Pacuérel mo ¢popmynam xumuue-
CKUX COCIUHECHUMN.

Du3nyuecKue U XMMHUYECKHUE SBJICHUSI. XUMHUUECKas peakuus U €€ MPU3HAKU.
3aK0H COXpaHEHHsI MacChl BEIIECTB. XMMHUUecKHe ypaBHeHusa. Knaccuduxarms
XUMHUYECKUX PEaKIHi (COeMHEHUS, PA3I0KEHHUS, 3aMEIICHHsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBujiaMu padOThl B J1a0OpaTOpUu H
npuémMamMu oOparieHus: ¢ J1abopaTopHbIM 000PYJOBAaHUEM, U3YUYEHUE U OMHUCAHHE
¢bu3nuecKknx CBOWCTB 00pa3Il0B HEOPTraHWYECKUX BEIECTB, HAOMOaeHUE (r3nye-
CckuX (IJIaBJIEHUE BOCKA, TAsHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUIEHUE U
KOHJICHCAIUsl BOJIbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKATMBAHUE MEIHON Mpo-
BOJIOKH, B3aMMOJICUCTBHE MeJia C KUCJIOTOM) SBJICHHUM, HAOIIOACHUE U OMHCAHHE
NPU3HAKOB MPOTEKaHUSI XMMHUYECKUX peakuuil (pas3ioKeHue caxapa, B3auMOJei-
CTBHE CEPHOM KHCIOTHI C XJIOPUAOM Oapwusi, pasznoxkeHue ruapokcuaa meaum (I1)
IIpU HarpeBaHWH, B3aUMO/ICHCTBHE Kele3a ¢ pacTBopoM cosir Meau (11), uzyuenue
CIoCcO0OB pa3JesieHHs] CMeCcel: ¢ TTOMOIIbI0 MarHuTa, GuiIbTPOBaHUE, BhIMapHUBa-
HUE, TUCTUJUIAIMS, XpoMaTorpadusi, MpOBEJACHUE OUYUCTKH MTOBAPEHHON COJIU, Ha-
OJIIOZIcHUE W OMHUCAHUE PE3YJIbTATOB MPOBEICHHS OIbITA, WTIOCTPUPYIOLIETO 3a-
KOH COXpPaHEHUS MacChl, CO3/IaHNE MOJIeJIe MOJIeKYJ (I1apOCTEePKHEBBIX ).

Baxueiume npeacTaBUTEIM HEOPraHMYECKUX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kuciopog — 31€MEHT U MpPOCTOE
BelecTBo. HaxoxieHue kuciaopoaa B mpupojie, GU3ndeckue u XuMUYECKUE CBOM-
ctBa (peakiuu ropenusi). Okcuapl. [Ipumenenue kucnopoaa. CriocoObl MOMydeHUs
KHUCJIOpO/Ia B JIaDOpaTOpuu U MPOMBINIUIEHHOCTH. KpyroBopot kuciopoaa B npu-
poae. O30H — aoTponHas MoAUUKAIUS KUCIOPO/Ia.

TemnoBo# 3P heKT XUMUUECKON peakiuy, TePMOXUMHUUECKHUE YPaBHEHUS, K-
30- U DHJOTEPMUYECKHUE peaKlUu. TOIMINBO: Yrojib U METaH. 3arpsa3HEeHUE BO3/TY-
Xa, YCUJIEHHE MapHUKOBOTO 3P dekTa, pa3pylieHue 030HOBOTO CIIOS.



Bopopon — anemeHT u npocroe BeniecTBo. Haxoxaenune Bogopoaa B Mpupo-
ne, puznueckue U XMMUYECKHUE CBOMCTBA, TPUMEHEHHUE, clIOocOoObI nosydueHus. Ku-
CJIOTBI U COJIU.

MousipabIii 00BEM Ta30B. PacuéThl M0 XUMHUYECKUM YPaBHECHUSIM.

dusnueckue cBOWCTBa BOAbl. Boma kak pacrtBoputens. PactBopbl. Hackhl-
IICHHBIE U HEHACBIILICHHBIE PACTBOPBI. PacTBOpHMOCTH BelecTB B Bojae. MaccoBas
JIOJIs1 BEIIIECTBA B pacTBope. XMMHUYECKHE CBoOMCTBa BoAbl. OcHOBaHuUs. Posb pac-
TBOPOB B MPUPOJIE U B KU3HU YeloBeka. KpyroBopoT BoJibl B MpUpoJE. 3arpsizHe-
HUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BO/I.

Kimaccudpukanus Heopranmdeckux coeauHeHni. Oxcumapl. Knaccudukarus
OKCHJIOB: COJIe0Opa3yrolire (OCHOBHBIE, KUCIOTHBIC, aM(pOTEPHBIE) U HECOJIe00pa-
syromue. Homenkiiatypa okcruioB. @U3NYECKUE U XUMUUECKUE CBOMCTBA OKCHUJIOB.
[Tomy4yeHune okcHUIOB.

OcnoBanus. Knaccudukanus OCHOBaHH: MIENOYN U HEPACTBOPUMBIE OCHO-
BaHus. HoMenkiatypa ocHoBanuil. duznueckue u XUMUYECKHUE CBOMCTBA OCHOBA-
Huii. [loyyenne ocHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenkmnarypa kucinor. dusundeckue u
XAMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHocTH metaiuioB H. H. bekerosa. [lony-
YEHUE KUCJIOT.

Conu. Homenknatypa coseit. duzndeckue u XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue coneu.

I'eneTnueckas CBsI3b MEXKy KJlacCCaMU HEOPTAHUYECKUX COCJIMHEHUM.

Xumuueckuii IKCnepumenm:

KAuEeCTBEHHOE OINPENIETICHUE COJIEpKaHUs KUCIOpOAa B BO3yX€E, MOJyUYCHHE,
coOupaHue, pacro3HaBaHHe W M3yY€HHE CBOMCTB KUCIOpPOJAA, HAOJIOJCHHE B3au-
MOJIEMCTBUSI BEIIECTB C KUCIOPOJOM M YCIOBUSI BO3BHUKHOBEHUSI U MIPEKPAIICHUS
ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMi OKCUJIOB U OMMCAHUE X CBOWCTB,
noJiydeHue, cooupaHue, pacliosHaBaHUE U U3yYeHUE CBOMCTB BOJI0po/ia (TOpEHHE),
B3auMo/ieiicTBre Bojioposa ¢ okcuaoM meau (I1) (Bo3MOXXKHO HCIOIB30BaHUE BU-
JeoMaTepPUaIoB), HAOIOIeHHE 00Pa3IOB BEIIECTB KOJIMUYECTBOM | MOJIb, UCCIIENI0-
BaHHE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMUHONM PACTBOPUMOCTHIO, MPHU-
TOTOBJIEHUE PACTBOPOB C OMPEAEITEHHON MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECT-
Ba, B3aUMOJICHCTBHE BOJIbI C METa/UIaMHU (HATpPUEM M KajblieM) (BO3MOXXHO HC-
MOJIb30BaHUE BHUJECOMATEPHUAIIOB), UCCIIEIOBaHUE OOpa3I[OB HEOPTraHUUYECKUX BeE-
IIECTB Pa3JIMYHBIX KJIACCOB, HAOIIOJIEHUE W3MEHEHHUS OKpPacKH HWHIUKATOPOB B
pacTBOpax KHUCJIOT W Ienouyeld, m3ydeHue B3aumopeiictBus okcuga meau (II) c
pacTBOPOM CEPHOM KHUCIOThI, KUCIOT ¢ METAJUIAMH, PEAKIIMIA HEUTpaau3aluu, rno-
Jy4eHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHE OOHOTO METAJIa JAPYTUM U3



pacTBOpa COJM, PEHIEHNE YKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHeume Kiac-
Cbl HEOPraHUYECKUX COCAUHECHUIN.

Iepuognueckuii 3axkoH u lIlepuoamyeckass cucremMa XMMHUYECKHX 3Jie-
meHTOB JI. M. MenaeseeBa. CTpoenue atoMoB. XuMu4yeckasi cBsi3b. Okucu-
TeJIbHO-BOCCTAHOBUTE/IbHbIC PEeaKIMU

[lepBbic TOMBITKM KiIAacCU(PHUKAIIMA XUMHYECKUX JJIEMEHTOB. l[loHsTtne o
IPYIIAX CXOAHBIX AJEMEHTOB (LIEJIOYHbIEC U IIETOYHO3EMENbHBIE METAILIbI, TaJI0-
TeHBbI, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(OTEPHBIC OKCUIBI H
TUJIPOKCHIBL.

[Tepnonnueckuit 3akoH. [lepronnueckas cucreMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. Koporkonepuonnas u amuHHonepuogHas dopmbl [leprognye-
CKOM cHucTeMbl XxuMuueckux 3neMeHToB [[. Y. Menneneena. [lepuoasl u rpynmsl.
PuU3NYECKU CMBICI MOPAJAKOBOIO HOMEpPA, HOMEPOB MEPUOAA U TPYIIIBI AJIEMEH -
Ta.

Crpoenue atomoB. CoctaB aTOMHBIX siziep. M3oTonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB TepBbIX 20 XUMHUYEeCKuX daeMeHToB [lepuoanye-
ckoit cucremnl Jl. 1. MenneneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA I10
ero nojoxenuto B [lepuognueckoii cucreme /1. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHMS pajlyca aTOMOB XMMHUYECKUX AJIEMEHTOB, Me-
TaJUIMYECKUX U HEMETAUTMYECKUX CBOMCTB I10 IPYIIAaM U HEPUOIAM.

3nauenue [lepuoanyeckoro 3akoHa u I[leprnoanyueckoil cuCTeMbl XUMHUYECKUX
3JIEMEHTOB I PAa3BUTHS HAyKH U NpakTuku. [. . MenaeneeB — y4€HbIN U Tpax-
JAHVH.

Xumuueckasi cBa3b. KoBasieHTHas (mojsipHasi U HEMOJsIpHAs) CBSA3b. JIEK-
TPOOTPULATEIBHOCTh XUMHUECKUX JJIEMEHTOB. VIOHHAsI CBSA3b.

Crenenp oxucneHus. OKUCIUTEIBbHO--BOCCTAHOBUTENIbHBIE peakuuu. lIpo-
LECChl OKUCIICHUS] U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3loB BELIECTB METAVIOB M HEMETAIJIOB, B3aWMOJEHCTBUE
TUAPOKCUIA IMHKA C PACTBOPAMU KUCJIOT U LIENOYEH, IPOBEICHUE ONBITOB, UILIIO-
CTPUPYIOIINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (ropeHue,
peaKIuu pa3aoKeHus, COSTUHEHHUS).

Mesicnpeomemnmnuie ceasu

Peanuzanust MexnpeIMEeTHBIX CBA3EH MPU U3YYEHUH XUMHUH B 8 KJIacce oCy-
HIECTBISICTCS Yepe3 UCIOJIb30BAHUE KAaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATHIA,
TaK U TOHSATHUM, ABISIONIUXCA CUCTEMHBIMH JUIsl OTJCIBbHBIX MPEAMETOB €CTECT-
BEHHO--HAy4YHOT'0 LIMKJIA.



OO0mire ecTecTBEHHO--HAYUYHbIE MOHATHS: HayYHBIN (hakT, TUIOTE3a, TEOpHUs,
3aKOH, aHAJIN3, CHHTE3, KiIacCcu(uKaIus, MepruoIuIHOCTh, HAOMIOACHUE, YKCIIEPH -
MEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJEINb, SIBICHUE.

®usuka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TO-
b, PaJIMOAKTUBHOCTh, MOJIEKYJIA, AIEKTPUUECKUIN 3apsijl, BEIIECTBO, TEI0, 00BEM,
arperaTHoe COCTOSIHME BEIECTBa, ra3, (PM3MUYECKHe BEIUYUHBI, €AUHUIIBI U3MEpE-
HUS, KOCMOC, IJTaHEThI, 3BE3/1bI, COHIIE.

buomnorus: hotocunTes, apxanue, buocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIE MOPOJIBI, TOJE3-
HBIE MCKOITa€MBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMHYECKAs peakuus

[Iepnonnueckuint 3akoH. Ilepronnueckas cucreMa XUuMHYECKUX AJIIEMEHTOB [l
N. Menneneera. CtpoeHne aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XM-
MHYECKHX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaJKsl, KAJIIbIUA U UX COCUHEHUN B
COOTBETCTBUH C IOJIOKEHUEM 3JIEMEHTOB B [leproanueckoi cucrteme U CTpOEHUEM
UX aTOMOB.

CrpoeHue BellecTBa: BUIBI XUMUYECKOUW CBSI3U. TUIBI KPUCTATUIMUYECKUX pe-
METOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PELIETKH U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PA3JIUYHBIM KJIAaCCaM HEOPTaHUYECKUX COEIU-
HEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanus XuMU4ecKuX peakivii Mo pa3InuyHbIM IpU3HAKaM (110 YUCITY
U COCTaBY y4YacCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIIoBoMY 3 (dexTy, mo ume-
HEHUIO CTETICHEH OKHUCJICHUS XMMHUYECKHX DJIEMEHTOB, [0 OOpaTUMOCTH, IO ydYa-
CTUIO KaTajau3aropa). DK30- M SHIOTEPMUUYECKHE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xuMuyeckon peakuuu. [lonarue o6 oOpaTUMbIX U He-
00paTUMBIX XUMUYECKUX peakiusax. [[oHsITHe 0 TOMOT€HHBIX U T€TEPOre€HHBIX pe-
akuusax. [lonarue o karamusze. [loHsATHE O XMMHYEeCKOM paBHOBECUHU. DAKTOPBHI,
BIIASIIOIIME HA CKOPOCTh XMMHYECKOM pEAaKIMM U TOJIOKEHUE XMMHYECKOTO paB-
HOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTEIIBHBIE PEAKIIMM, AJICKTPOHHBIN OanaHC OKHC-
JIMTEIIbHO-BOCCTAHOBUTENIbHON peakiuu. COCTaBIE€HHE YPaBHEHUU OKHCIUTEIb-
HO--BOCCTAaHOBUTEIBHBIX PEAKIM C MCHOJIb30BAHUEM METOJa DJIEKTPOHHOro Oa-
JIaHCA.



Teopus INEKTPONUTHIECKON TUCCOUHUALMHU. DIIEKTPOIUTHI U HEDJIEKTPOIUTHI.
KarnoHnsl, annoHbl. MexaHu3M JIUCCOLMAIMU BEUIECTB C PA3JIMYHBIMU BHJIAMH
XUMH4YecKO# cBsi3u. Ctenenp aucconnanuu. CUIIbHBIE U ca0bIe SJEKTPOIUTHI.

Peaxiiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHMS PEAKIIMiA HOHHOTO OOMEHa,
NOJIHBIE U COKpAIll€HHbIE MOHHBIE ypaBHEHUs peakuui. CBOICTBa KHUCIOT, OCHO-
BaHWW M COJIEM B CBETE MPEICTaBICHUN 00 SJIEKTPOJUTHYECKOU IMCCOIMAIIHH.
KauectBeHHble peakunu Ha HOHBL. [IoHATHE O TUAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHME C MOJEISAMH KPUCTAUIMYECKUX PEIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB U HEMETaJUIOB (TpaduTa U anmasa), CIOKHBIX BEIIECTB (XJI0-
puaa HaTpusi), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM pPEaKIUU OT
BO3JCUCTBUSI Pa3INYHbIX (DaKTOPOB, UCCIEOBAHUE JIEKTPOIPOBOAHOCTH PACTBO-
POB BEILIECTB, MpOIlecca TUCCOLMALUN KUCIIOT, IIeJouel U cojeil (BO3MOXKHO HC-
[I0JIb30BAHUE BHJIEO MAaTEPHUAIIOB), IIPOBEACHUE ONBITOB, WIUTFOCTPUPYIOLIUX IPH-
3HAaKM MPOTEKaHUs PeakIUil nOHHOro oOMeHa (0Opa3oBaHUE OCa/Ka, BbIIEICHHUE
raza, oOpa3zoBaHH€ BOJIbl), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pPEAKIHUN (rOpeHHe, peakiuu pa3joKeHUs, COEAMHEHUs),
pacro3HaBaHNE HEOPraHUYECKUX BELIECTB C MIOMOIIbIO KAYECTBEHHBIX PEAKIUI Ha
VOHBI, PEIICHNE YKCIIEPUMEHTAJIbHBIX 3a4a4.

HemeTtanibl 1 X COeIUHEHUS

OOmas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, Xapak-
TEpHbIE CTeleHU okucieHus. CTpoeHue M (U3NYECKUE CBOMCTBA IMPOCTBHIX Be-
IIECTB — rajJoreHoB. XMMUYECKHE CBOMCTBA HA IIpUMEpE XJopa (B3auMOJECICTBHE C
METaJUIaMH, HEMETalIaMu, 1iesiouaMu). XiaopoBogopo. ConsiHasi KUCII0Ta, XUMU-
YECKHE CBOWCTBA, NOIYyYEHUE, IPUMEHEHHE. J[eliCTBHE XJI0pa U XJIOPOBOJOPOAA HA
OpraHMu3M 4YeJoBeKa. BaxxHelmme XJI0pUIabl U X HAX0XKACHUE B IPUPOJIE.

OOmas xapakrtepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (Pu3NUecKHe CBOWCTBA
IPOCTBHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIIOTPONHbIE MOIU(DUKALINN KACIOPOAA
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOoeHUE, (pU3myeckue U
XUMHYecKue cBorcTBa. OKCUIBI CEpbl KaK MPEICTABUTENIN KHUCIOTHBIX OKCHIOB.
CepHas kucnota, Gpu3MuecKre U XUMHYECKUEe CBOMCTBa (001Me Kak MpeIcTaBUTe-
JIs1 KJ1acca KUCJIOT U cnenuduyueckre). XMMUYECKUEe PEaklvy, JeKallue B OCHOBE
IPOMBIIIIEHHOT'O CII0co0a MOIy4YeHUsl CEpHOM KUCHOThI. [IpumMenenue cepHoit Ku-
cnotel. CoJld CepHOI KUCIOTHI, KAU€CTBEHHAs! peakuus Ha cyib(par-uoH. Haxox-
JIEHUE Cepbl U €€ COCOIMHEHUM B MPUPOAE. XUMUUYECKOE 3arpsi3HEHUE OKPYKAr0-
el cpebl COEIMHEHUSIMU cepbl (KHCIOTHBIE AOXKIH, 3arpsi3HEHUE BO3/AyXa U BO-
J0EMOB), CIIOCOOBI €ro MPeI0TBPAIIECHHUS.



OOmas xapakrepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHUS. A30T, paclpoOCTpaHEHUE B MPUPOJEC,
dbusnueckre 1 XUMHIECKUE CBOICTBA. KpyroBopot a3ora B nmpupoie. AMMHAK, €ro
dusznyueckre 1 XUMUIECKHE CBOMCTBA, MOJydeHne U mpuMeHeHue. Coam aMMOHUS,
X QU3NYECKNE U XUMHUIECKHUE CBOMCTBA, MpUMEHEeHNE. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasi KHUCJIOTa, €€ TMoiydeHue, (Pu3ndeckue W XUMHUYECKHE
cBOICTBa (00IIME KaK MPEACTaBUTENS Kiiacca KUCTOT U cnenupuueckne). Mcmomns-
30BaHUE HUTPATOB M COJIE aMMOHHUSI B KaUE€CTBE MUHEPAIbHBIX yI0OpeHu. Xu-
MUYECKOE 3arpsi3HEHUE OKPYXAIOIIEH Cpelbl COCAMHEHUSAMHM a30Ta (KUCIOTHBIE
JIOK]TH, 3arps3HEHUE BO3/yXa, MOYBHI U BOJ0EMOB). Dochop, ammoTpomHbie MO-
mubukanun pochopa, huzndeckue u xumudeckue cpoiictBa. Oxkcua docdopa (V)
u QochopHas kuciora, puU3MUECKHEe W XMMHUYECKHE CBOMCTBA, mojydeHue. Mc-
noJyib3oBaHue GochaToB B KAUECTBE MUHEPAIBHBIX YI0OpEHUH.

Oo6mas xapaktepuctuka s1eMeHTOB [VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTENCHU OKUCICHUS. YTIIEpOJ], auIOTPOIHbIe MOAU(UKA-
IIUU, paclpoCTpaHEeHUE B TpHUpoje, (pu3mdyeckue W XUMHUYECKHE CBOWCTBA. AJ-
cop6musi. Kpyrosopot yriaepoaa B mpupoje. Okcuabl yriiepojaa, ux Gpu3nueckue u
XUMHUYECKHUE CBOMCTBA, JIEUCTBUE HA JKUBBIE OPTaHU3MBbI, MOJYyUYCHUE U MPUMEHE-
HUE. DKOJOrnyeckue mpoOaeMsbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (IV), rumoresa
rJI00AJIBHOTO MOTEIJICHUS! KIIMMaTa, MapHUKOBBIA d(PeKT. YTroapHas Kuciaora u eé
coJid, UX (PU3MYECKUE U XMMUYECKUE CBOICTBA, MOJyYyeHue U npumeHnenue. Kaue-
CTBEHHasl peakiusi Ha KapOoHaT-uoHBI. Vcnonb3oBanue kapOOHATOB B OBITY, Me-
JUIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO035HCTBE.

[lepBoHauanbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIeH, alleTHIIeH, 3TaHOJ, TJIUIEPHUH, YKCYCHasl KUCIIOTA).
[IpupoaHble UICTOUHHUKHU YTIEBOJAOPOJIOB (YyIoJib, MPUPOIHBIN ra3, HE(Th), MPOIYK-
Thl UX TNepepaboTku (O€H3WH), UX POJb B OBITY W MpOMBINIUICHHOCTH. [loHsATHE O
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: XXKHpax, Oeikax, yriieBojax — U MX POJU B
KW3HU 4YeJIoBeKa. MaTepuaibHOe €MHCTBO OPraHMYECKUX M HEOPTraHUYECKUX CO-
eIMHEHUM.

Kpemnuii, ero ¢pusnyeckue U XMuMUYECKUE CBOMCTRA, MOJYYCHUE U PUMEHE-
Hue. CoeHeHUss KpeMHUs B nipupoje. OOmiue npeacTaBieHuss 00 OKCUIE KpeM-
Husa (IV) u kxpemHueBoit kuciore. CUIMKATHI, UX UCIOJb30BaHUE B OBITY, B MPO-
MBIIIUICHHOCTH. BaskHelme cTpouTeabHbIe MaTepUalibl: KepaMuKa, CTEKJIO, Iie-
MEHT, 0€TOH, >xesie300eToH. [IpobiaeMbl 6e30MacHOTO UCIOJIb30BAHUS CTPOUTENh-
HBIX MaTepUAJIOB B TOBCETHEBHOW JKU3HHU.

Xumuueckuit IKcnepumenm:

U3y4yeHrne 00pas3OB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCJIOTHI,
POBEJCHUE KAUECTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI U HAOIIOJICHUE NMPU3HAKOB



UX MPOTEKaHMUs, ONBITHI, OTpaxarolire (GU3NIECKHe U XMMUUECKHUE CBOMCTBA Talio-
F€HOB U MX COCJIMHEHUI (BO3MOXHO HCIOJIb30BAHME BUJIEOMATEpPUATIOB), O3HA-
KOMJIEHHE ¢ O0pa3laMH XJOpPUAOB (TaJIOreHHIOB), O3HAKOMIIEHHE C OoOpaslaMu
cepsl U €€ COeTMHCHHUSIMU (BO3MOXKHO MCIIOJIb30BaHKUE BUICOMATEPHATIOB), HAOIIO-
JIeHUEe Tpoliecca oOyriMBaHUsl caxapa IoJ JeUCTBUEM KOHIEHTPUPOBAHHOU cep-
HOM KHCJIOTBI, U3yUYEHHE XUMHUYECKUX CBONCTB pa30aBIEHHOW CEPHOU KUCIIOTHI,
IIPOBE/ICHNE KaYECTBEHHON peaKiuy Ha Cyab(arT-uoH u HAOMIOJCHUE MTPU3HAKA €€
pPOTEKaHMs, O3HAKOMJICHHE C (DU3MYECKMMH CBOMCTBaMHU a3oTa, (ochopa u ux
COeIMHEeHMI (BO3MOYXHO HMCTIOJIH30BAHKE BUICOMATEPHUATIOB), 00pa3iaMu a30THBIX
u (pocopHBIX ymoOpeHuH, MmonydeHne, coOOUpaHue, pacro3HaBaHUE U H3yUCHHE
CBOMCTB aMMMaKa, IPOBEJICHUE KAaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS U ¢oc-
daT-uoH U M3ydyeHUe NMPU3HAKOB UX MPOTEKaHUs, B3AaMMOJICHCTBUE KOHIIEHTPUPO-
BAaHHOW a30THOM KHCIIOTHI C MeJbI0 (BO3MOXKHO HCIOJB30BaHHE BHUICOMAaTepHUa-
JIOB), M3YYCHUE MOJIEICH KPUCTAIMYECKUX PEIIETOK anmasa, rpadura, dyiepe-
Ha, O3HAKOMJICHHE C TPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPO-
BaHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOTa3a, MoOJy4yeHue, coOMpaHue, pacrio3Ha-
BaHHE U U3YUYEHHE CBOMCTB YIJIEKUCJIOTO ra3a, MPOBEICHHE KAaYECTBEHHBIX PEaAK-
Ui Ha KapOOHAT M CWJIMKAT-HOHBI U U3yYEHUE MPU3HAKOB MX MPOTEKaHUs, O3HA-
KOMJICHHE C MPOAYKIIMEN CHIIMKATHON MPOMBIIUIEHHOCTH, PEIICHUE YKCIIEPUMEH -
TaJbHBIX 3aJ1a4 10 TeMe «BakHele HeMeTauIbl U UX COCTUHEHUS».

Merauabl 1 UX COCAUHEHUSA

OO01as xapakTepuCTHUKa XUMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHHUHU
UX nosiokeHus B Ileprognueckoi cucreme xumMuiyeckux aneMmeHToB . Y. Menne-
JeeBa U CTpOeHUs: aToMoB. CTpoeHHe MeTaaoB. Meramndeckasl CBSI3b U MeTal-
JMYECKAS] KPUCTAJUIMYECKAs] PEIIETKA. DNEKTPOXUMUYECKUIN s/l HANIPSHKECHUN Me-
tajuioB. Ousnueckue U XMMUUYECKHUE CBOMCTBA MeTalliioB. OO0Iue CriocoObl Mojy-
YeHUs MeTasuioB. [IoHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aITUTHI UX
oT koppo3uu. Crassl (CTallb, YyTyH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHUE B
OBITY U TPOMBIIIIJIEHHOCTH.

[[lemoynbie MeTaUIbI: TIOJIOKEeHHE B [lepuoandeckoi cucreMe XUMHYECKUX
aneMeHToB /. 1. MeHneneeBa, cTpoeHUE UX aTOMOB, HaX0X/eHUE B pupoie. Pu-
3UYECKUE U XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUAbI U TH/I-
pOKCHUIbI HATPpUs U Kanus. [IpuMeHeHne MeI0YHBIX METAJIJIOB U X COCIMHEHUH.

[IlenoyHO3EMENBHBIE METAJIJIBI MATHUM U KaJbLUK: TTOJ0XKeHue B [lepuonm-
YECKOW cucTeMe xumuueckux simeMmeHToB J[. M. MenneneeBa, CTpO€HHE MX aTo-
MOB, HaXOXxJeHuEe B npupoae. Ou3nvecKkue M XUMHUYECKHUE CBOWCTBA MArHUs U
Kanblus. BaxHeimume coeauHeHUs Kanblusi (OKCUI, THAPOKCHI, coyu). KEcT-
KOCTb BOJIbI U CITOCOOBI €€ YCTpaHEHUS.



AmroMHuHUN: TIOJI0)KEeHUE B [lepronueckor cucTeMe XUMUYECKUX AJIEMEHTOB
J1. 1. MenneneeBa, CTpOEHHE aTOMa, HaX0XACHUE B NpUpoie. PU3NYECKUE U XU-
MHYECKHE CBOMCTBa amiOMHHHS. AMDOTEpHbIE CBOICTBA OKCHAA M THAPOKCHAA
ATIOMHUHUS.

Kene3o: nonoxenne B lleproanueckon cucteMe XUMHUYECKUX JIEMEHTOB /.
N. MenpneneeBa, CTpOEHHE aTOMa, HaXOXJICHHUE B Ipupoae. OrU3nyeckue U XuMu-
YyecKue CBOMCTBa xene3a. OKcupl, rusipokcuibl U con xenesa (II) u xenesa (111),
UX COCTaB, CBOMCTBA U MOJYYECHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHUE ¢ 00pa3llaMu METaJIOB M CILIABOB, MX (PU3MYECKUMU CBOUCT-
BaMH, U3YyUYEHHE PE3YIbTATOB KOPPO3UU METAIIOB (BO3MOKHO UCIIOJIb30BAHUE BU-
JIeOMaTepraIoB), 0COOCHHOCTEN B3aMMOJICHCTBUSA OKCHA KalbIUS U HATPHS C BO-
70i (BO3MOXHO HCIIOJIb30BAaHHUE BUIEOMATEPHUATIOB), UCCIEOBAHUE CBOMCTB KE-
CTKOHM BOJBI, IIPOLIECCA TOPEHUS KeJe3a B KUCIOPOoie (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEpUAIIOB), MPU3HAKOB IMPOTEKAHUS KAaYE€CTBEHHBIX PEAKIUil HA WOHBI:
Mar"usi, KajubIus, afOMUHMS, UHKA, kene3a (II) u xeneza (III), menu (1), Ha-
OJIt0/ICHNE U OTHCAaHHUE MPOIIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMU HATPHS, Kalus
U KaibIUs (BO3MOXKHO HCIIOJb30BAaHUE BUACOMATEPHANIOB), HCCleqoBaHuE aMdo-
TEPHBIX CBOMCTB T'MJIPOKCHAA ATIFOMUHHUS U TUAPOKCUIA IIMHKA, PELHICHUE DKCIIe-
PUMEHTAIIBHBIX 3a/a4 10 TeMe «BaxxHele MeTalibl U KX COSTUHEHHUS.

XuMHs ¥ OKpPYyKAKIIAs cpeaa

BemecTBa n matepuansl B TOBCEIHEBHOM >KM3HM 4YesioBeKa. be3zomacHoe uc-
M0JIb30BaHUE BEIIECTB M XMMUYECKUX peakiuid B ObiTy. IlepBast moMonis npu xu-
MUYECKUX 0KOTaX U OTPABJIECHUSAX.

XUMHUYECKOEe 3arpsi3HEHHE OKpYyXkaroled cpeabl (TpeneibHas IOMyCcTUMast
KOHIEeHTpalus BeulecTs, najee — [IJIK). Pons xumuu B pereHun 3K0JI0ru4eckux
poOJeM.

Xumuueckuit IKcnepumenm:

u3ydyeHre oOpa3lioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJIOB, MOJUMEPHBIE
MaTepHaIb).

Mesicnpeomemnmnoie ceasu

Peanuzanms MexnpeaMETHBIX CBSI3€M MPU M3YYEHHHM XMMHUU B 9 Kiacce ocy-
IIECTBIISIETCS] YEPE3 MCIMOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSITHM,
TaK U TIOHSATUM, SBISIONIUXCS CUCTEMHBIMHU JIJIsi OTJEIBHBIX MPEAMETOB €CTECT-
BEHHO--HAy4YHOT'0 LIMKJIA.

OO01ue ecTeCTBEHHO-HAY4YHbIE MOHSATHSA: HAy4HbId (DAKT, rUMOTE3a, 3aKOH,
TEOpHUs, aHalM3, CHUHTE3, KJIacCU(UKALM, MEPUOAUYHOCTh, HAOIIOJECHHUE, SKCIe-
PUMEHT, MOJIEIUPOBAHHE, U3MEPEHHE, MOJENb, SIBJICHUE, MApHUKOBBIN 3(PQexT,
TEXHOJIOT U, MAaTEPUAJIBI.



®dwusnka: MaTepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HUOH, HYKJIHI, H30TO-
IIbI, PAIMOAKTUBHOCTH, MOJIEKYJIa, DJIEKTPUUCCKUI 3apsil, TPOBOIHUKH, MOIYIIPO-
BOJHHKH, JTUDJICKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperatHoe co-
CTOSIHHE BEIECTBA, Ta3, PAacTBOP, PACTBOPUMOCTh, KPHUCTAIIMYECKAas PpemETKa,
CIUTaBbI, (PU3UUECKHE BETUYUHBI, SIUHUIIBI N3MEPEHHUS, KOCMHUYECKOE TIPOCTPAHCT-
BO, IIJIaHETHI, 3BE31161, COJIHIIE.

buonorus: ¢orocunTes, mprxanuwe, Omocdepa, IKOCHCTEMa, MUHEPAIHHBIC
yI0OpEHUsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIE MOPOJBI, TOJE3-
HBIE UCKOIIA€MbI€, TOTUTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOCHMS IMPOTPAMMbI OCHOBHOI'O 0OIIEro 00-
pa3oBaHUs JIOCTUTAIOTCS B XOJI¢ 00yUEHHsSI XUMUU B €IMHCTBE y4eOHOU U BOC-
MMUTATENBHOW JESATEIBHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCHUIUCKUMHU
COLUOKYJIbTYPHBIMU M JIYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHSTHIMU B
o0llecTBe MpaBUIaMU U HOPMaMH MOBEJEHUSI U CIOCOOCTBYIOT IpolieccaM ca-
MOIO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIIMNA 00YUYaIOIINXCS.

JInyHOCTHBIE PE3YIbTAThl OTPAXKAIOT FTOTOBHOCTh OOYYalOIIUXCA PYKOBO-
JCTBOBATHCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMN U PACIIMPEHUE
ONbITa ACATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIEC B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHUS .

LEHHOCTHOI'O OTHOWIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOpHYE-
CKOMY M HAy4YHOMY HAcCJEIWI0, TOHMMAaHUs 3HAYEHHUS XUMHUYECKOW HAYKU B
KU3HU COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIJIAJIETh JOCTOBEPHOM HH(OOP-
MalMenl O MEPENOBbIX JOCTHKEHHUSIX U OTKPBITUSIX MUPOBOW M OTEUECTBEHHOU
XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpPOMCTBE Mmpa u 00-
1IECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NPEACTABIEHUS O COLMAIBHBIX HOPMAX MU MPaBUIAX MEXKIMYHOCTHBIX OT-
HOIIIEHUN B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, yueOHO-UCCIIeIOBATENHCKON, TBOPUECKON U APYTUX BHUJIAX JCSTEINb-
HOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM AESATEIHHOCTH IPH BBITIOJ-
HEHUU y4eOHBIX, O3HABATEIbHBIX 3aja4, BHITIOJHEHUN XUMUYECKHUX SKCIEepHU-
MEHTOB, CO3JIJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOINOHUMAHUIO U
B3aMMOIIOMOIIIM B TIPOLIECCE ITON y4yeOHOU NeATeNTbHOCTH, TOTOBHOCTU OIEHU-
BaThb CBOE MOBEJACHUE U MIOCTYNKHA CBOMX TOBAPHILEH C MO3ULIUNA HPABCTBEHHBIX
Y TIPAaBOBBIX HOPM C YYETOM OCO3HAHUS MMOCIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA '

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKON peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABJISIOLINE
OCHOBY JIJI1 TOHUMaHMUsI CYIIIHOCTH HAYYHOU KapTHUHBI MUPA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJbI, B3AMMOCBS3SX YEIOBEKa C
IIPUPOJTHOMN CPENION, O POJIA XUMHUHU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MMO3HABATEJILHBIC MOTHUBBI, HANIPABJICHHBIE HA TOJYYEHUE HOBBIX 3HAHUU
0 XUMHUHU, HEOOXOAUMBIE ISl 0OBsICHEHHSI HAaOJI01aeMbIX MPOLIECCOB U SIBJIE-
HUM, TIO3HABATEIHLHON, UHPOPMAITMOHHON U YHUTATENILCKOW KYJIBTYpPHI, B TOM



YKCJIE HABBIKOB CAMOCTOSITEILHON PabOThI C yueOHBIMU TEKCTaMH, CITPABOYHOM
JUTEPATYPOU, TOCTYIMHBIMHU TEXHUYECKUMH CPEJCTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHIO W TO3HAHUIO, JIF0OO3HATENHHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaM000pa30BaHUIO, MPOEKTHON M MCCIIEIOBATEIILCKOM JIEATEIh-
HOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH U YPOBHSA OOYYEHHS B J1ajlh-
HEUIIIEM;

4) opMHpOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HaHMWE IIEHHOCTU YKU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3]10-
POBBIO, YCTAHOBKHM Ha 3JI0POBBIN 00pa3 »U3HHU, OCO3HAHUE TOCIEICTBUN U He-
NpUSTHE BPEIHBIX MPUBBIUEK (YIOTPEOIICHUS aJIKOTOJIs, HAPKOTUKOB, KypEeHUs),
HEO0OXOIMMOCTH COOJII0/IEHUS MPaBHIJI 0€30MTaCHOCTU MPHU OOpallleHHH C XUMH-
YECKUMHU BEIIECTBAMU B OBITY M peaJIbHOM JKU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpPEC K MPaKTUYECKOMY H3YyUeHHIO mpodeccuid u Tpyaa paziIudyHOIo
poja, yBaXXEHHUE K TPYJy U pe3yibTaTaM TPYJIOBOM NESITEIHLHOCTH, B TOM YHCIIC
HAa OCHOBE NMPUMEHEHMs MPEJIMETHBIX 3HAHWUN MO XWMHH, OCO3HAHHBIN BBIOOD
WHJUBUIYaJTbHON TPAGKTOPUU MPOJOJDKEHUST 00pa30BaHUs ¢ YYETOM JIMUHOCT-
HBIX UHTEPECOB U CITIOCOOHOCTU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEO-
HOCTEH, yCHemHou npodhecCUOHANBHON AESITEIbHOCTH U Pa3BUTHUS HEOOXOAM-
MBIX YMEHHI, TOTOBHOCTb a/IallTUPOBATHCS B MPO(HECCUOHAIBHOM Cpee;

6) 3K0JI0rHYeCKOr0 BOCTIUTAHNS

AKOJIOTMYECKHU 11e71IeCO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK HUCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, MOHUMAHUE IIEHHOCTU 3JI0POBOTO
n Oe30macHOro oOpasza >KHW3HM, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
bU3MYECKOMY U TICUXUYECKOMY 370POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJCHUS
npaBul 0E30MACHOr0 MOBEJEHUS MpU pabOTEe C BELIECTBAMH, a TaKXKE B CUTya-
[HUSIX, YTPOKAOIINX 3[I0POBBIO U )KU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOTYyYaeMble IPU U3YUYECHUU XUMUH, JJIS
pelIeHus 3a7a4, CBA3aHHBIX C OKPYXKAOUIEW IPUPOAHON CPENOM, I MOBBIIIE-
HUS YPOBHSI DKOJIOTMUECKOW KYJIBTYPHI, OCO3HAHHUS TI00aIbHOTO XapakTepa
AKOJIOTHYECKUX TMPOOJIEM U MyTeH UX PEeIIeHUs MOCPEICTBOM METOJO0B XUMHUH,
AKOJIOTMYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS MM B IO3HABATElb-
HOW, KOMMYHHKAaTUBHOW U COUUAJIbHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDI

B cocTtaBe meTanpeaMeTHBIX Pe3yJbTaTOB BBIACISIOT 3HAUUMBbIE s (Hop-
MHUPOBaHUSI MUPOBO33PEHHS OOIICHAYYHBIE MMOHATUS (3aKOH, TEOPHUS, TTPUHIIHII,
rumnoresa, Gakrt, cucrema, IpoIrecc, SKCIEPUMEHT U APYToe.), KOTOPhIE UCIIONb-
3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETax U MO3BOJISIOT HA OCHOBE



3HAHUHN U3 3TUX MPEeIMETOB (POPMUPOBATH MPEICTABICHUE O IEJIOCTHON Hayd-
HOW KapTHHE MHUpPa, U YHUBEpCAJIbHbIC yueOHbIC NEHUCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKaTUBHbBIC, PETYJISTUBHBIC), KOTOpbIE OOecreunBaoT (popMUpOBaHUE
TOTOBHOCTH K CaMOCTOATEILHOMY IUIAHWPOBAHUIO U OCYIIECTBICHUIO YUeOHOM
JeSITEIbHOCTH.

Ilo3naBaTenbHbIe YHUBEPCAJIbHbIE YUeOHbIE NeiCTBUSA

Ba3oBble JjornuecKkue 1elCTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIILIEHUS MPU OCBOCHUU
3HAHHUI: PACKPBIBATh CMBICT XUMUYECKUX MOHSATUHN (BBIACIATH UX XapaKTEPHbIC
PU3HAKH, YCTAHABIMBATH B3AUMOCBSI3h C JAPYTUMU MOHSITHUSIMU), UCIIOJIH30BATh
MOHSTHS U1 OOBSICHEHUS OTACNbHBIX ()aKTOB U SIBJICHUH, BEIOMpPATh OCHOBAHUS
U KpUTEpUHU I KiacCU(PUKAIMKU XMMHYECKUX BEIECTB MU XMMHUYECKUX peak-
UM, YCTAaHABIMBATh NMPUYUHHO-CIEJCTBEHHbBIE CBA3U MEXIYy OOBEKTaMU H3Yy-
YEeHUs, CTPOUTH JIOTUYECKUE paCCyXAeHUs (MHAYKTUBHbBIC, NEIYKTUBHBIC, IO
aHAJIOTUN), IeJIaTh BBIBOJIBI U 3aKIIFOUCHUS;

yYMEHHE MTPUMEHATH B TIPOIIECCe TO3HAHUS TOHATHS (IIPEJIMETHBIC U METa-
IIPEIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJECIH, UCIOJIb3yeMble B XUMUH,
IpeoOpa30BBIBATH IIMPOKO MIPUMEHSIEMbIC B XUMUHU MOJICTBHBIC TIPEICTABICHUS
— XUMHUYECKHM 3HaK (CUMBOJI dJIEMEHTA), XUMU4eckass (GopMyina U ypaBHEHHE
XUMHUYECKON PEaKIuu — IPH PelIeHUH y4eOHO-TI03HABATEIbHBIX 3a1a4, ¢ y4é-
TOM 3THUX MOJICIBHBIX MPEICTABICHNUN BBISBIATH M XapaKTEPU30BaTh CYIIECT-
BEHHBIE TPU3HAKH M3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB M XUMHYC-
CKHX pEaKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CJICICTBCHHBIC
CBSI3U M IPOTHBOPEYHS B U3y4aEMBIX MPOIIECCaX U SIBIICHUSX.

Ba3oBble uccienoBarejbckue 1eiicTBUSA:

YMEHHE UCIOJIb30BaTh MOCTABJICHHBIC BOTIPOCH B KA4eCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KEe B KaU4e€CTBE OCHOBBI JUIsl (POPMUPOBAHUS TUITOTE3HI IO MPO-
BEpKE MPaBUILHOCTH BHICKA3bIBAEMBIX CYXICHUMH;

MpUOOPETEHNE ONMBITA O TIAHUPOBAHUIO, OPTaHU3alUA U TMPOBEIACHUIO
YYEHUYECKHX SKCIIEPUMEHTOB, YMEHHUE HAOMII0O/IaTh 32 XOJ0M IpoIecca, camo-
CTOSITENILHO TPOTHO3UPOBATh €ro pe3ynbTaT, (GOpMyIHpOBaTH OOOOIICHUS U
BBIBOJIBI 110 pe3yjIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABIATh OT-
9€T 0 IPOJICITAHHON paboTe.

PabGora c undopmanmeii:

yMEHHE BHIOWpATh, aHATM3UPOBATH M HHTEPIPETUPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUJOB M (OPM MPEJCTABICHUS, TIOTy4aeMyl0 U3 Pa3HbIX MCTOYHH-
KOB (HAyYHO-TIOMYJISIPHAS TUTEPATypa XUMUUYECKOTO COJNEPKAHUS, CIIPABOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTHUECKU OLICHUBATH MPOTHBOPECUUBYIO U
HEJOCTOBEPHYIO HHPOPMAIIHIO;



YMEHHE MPUMEHSATh Pa3InyHble METO/bI U 3alPOCHI NP MOUCKE U 0TOOpE
UHPOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JUIS BBIOJIHEHUS
y4eOHBIX U I03HABATEIbHBIX 3aJja4 ONPEEIEHHOrO TUIIa, TPUOOPETEHUE OIbITA
B 00JacTH HCIIOJIb30BAHUS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
OBJIJICHUE KYJIbTYPOH aKTHUBHOI'O HCIIOJIb30BAaHUS PA3JIMYHBIX TOMCKOBBIX CUC-
TEM, CAMOCTOSITEIbHO BHIOUPATh ONTUMANIbHYIO (JOpMY MpeacTaBiIeHus HHPOp-
Mallid U WUIKOCTPUPOBATh pEUIaEMblEe 3aJa4d HECIOKHBIMH CXEMaMH, [Ha-
rpamMMaMu, IpyrumMu popmMamu rpaduku U KX KOMOMHAIUSIMU;

yYMEHHE UCTIOIb30BaTh U aHAIM3UPOBATh B IpoIlecce Y4eOHOM U uccieo-
BaTEIbCKON JEATEIbHOCTH UH(MOPMAIIMIO O BIUSHUM MPOMBIIUIEHHOCTH, CElb-
CKOT'0 XO35IICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAOUIEH TPUPOTHOM CPEBL.

KoMMyHuKaTHBHBIEC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHA:

YMEHHS 3a/71aBaTh BOMPOCHI (B Xo0/€ Auaiora v (WiM) AUCKYCCHM) 1O CY-
mIeCTBY 00CYXJAaeMOil TeMbl, (OPMYIHUPOBATH CBOM MPEIJIOKEHUS OTHOCH-
TEJILHO BBITIOJIHEHUS TIPEIIOKEHHOH 3a/1au;

YMEHHSI MPEACTaBIATh MOJYYEHHBbIE PE3yIbTaThl IMO3HABATEILHOW Jes-
TEIbHOCTU B YCTHBIX U NMHCbMEHHBIX TEKCTaxX; JENaTh MPE3EHTAIUIO Pe3yJibTa-
TOB BBITIOJTHEHHS] XUMHUYECKOT0 AKCIIEPUMEHTA (J1abopaTOpHOTO OIbITa, JJabopa-
TOPHOM pabOThI IO UCCIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO IPOEKTA);

YMEHHSI Y4EOHOro COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO-
3HABATEJIbHOW U MCCIIEIOBATENbCKON NI€ATEIbHOCTU MPU PEIICHUH BO3HHUKAIO-
IMX MpoOJeM Ha OCHOBE y4yéTa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3ULIUNA
(oOcyxaeHusi, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALIUS COBME-
CTHBIX JACHCTBHH, ONpeAe/ieHHe KPUTEPUEB IO OLICHKE KauyeCTBa BHIIIOJHEHHOU
paboThI U JPYTHE).

PerynsiTuBHbIC YHHBepcaJibHbIe YUieOHbIEe 1eliCTBUSA:

YMEHHE CaMOCTOSITEIbHO ONPENENATh LEIU NeATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISITh, KOHTPOJUPOBATh U IPU HEOOXOAUMOCTU KOPPEKTHUPOBATH CBOIO
JesITENbHOCTD, BBIOMpATh Hanbosee A3pGeKTUBHBIE CITOCOOBI PEIIeHUs YIeOHBIX
Y T03HABATEJIbHBIX 3a/1a4, CaMOCTOSATEIbHO COCTABIISITH MM KOPPEKTUPOBATH
MPEJIJIOKEHHBIN alITOPUTM JIEUCTBUM MPHU BBINOJHEHUN 33aIaHUK C YYETOM IIO-
Jy4eHHs] HOBBIX 3HaHHMM 00 M3ydaeMbIX OOBEKTax — BEIECTBAX M PEaKIUAX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJbTaTa 3asiBICHHOW L€, YMEHUE
HCIIOJIB30BaTh W aHAJM3MPOBATh KOHTEKCTHI, MpPEJUIaraéMble B yCIOBUU 3aja-
HUM.

HPEIMETHBIE PE3YJ/IbTATBI

B cocraBe mpeaMeTHBIX pe3ysibTaTOB MO OCBOEHHUIO O0S3aTEIBHOIO CO-
Jiep>KaHusl, YCTAHOBJICHHOTO JaHHOU (eepanbHOi pabodeil mporpamMmoii, BbI-
JEJISI0T: OCBOCHHBIE O0YUaIOIUMUCS HayYyHbI€ 3HAHUS, YMEHUS U CIIOCOObI



NeUCTBHM, crenuduueckue I MPEeIMETHOM 00JacTH «XUMHs», BUIBI JIes-
TEJIBLHOCTH TI0 MOJYYCHHIO HOBOT'O 3HAHMS, €r0 MHTEPIpETaIlid, Mpeodpa3oBa-
HUIO ¥ IPUMEHEHHUIO B PA3JIUYHBIX YUCOHBIX U HOBBIX CUTYaIIHIX.

K koHmy oOydenuss B 8 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Yy 00YUAIOIIMXCSI YMEHUM:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYIIA,
XUMUYECKUH 3JIEMEHT, IPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh
(oHOpOAHAS M HEOJHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAas
M MOJIEKYJISIpHash Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Mac-
ca, MaccoBasi J10J1sl XUMHUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJIIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBAHME, COJIb, DJIEKTPOOTPULIATEIBHOCTD,
CTENIEHb OKHUCJIEHUS, XUMUYECKasl peakius, KiIacCu(pUKalMs peaxiuii:
peaKIuy COeAUHEHHUS, PEAKIIUU PA3I0KECHUS, PEAKIIUU 3aMeIIeHUsI, pe-
aKuuu oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKLUU, TEII0BON A eKT
peaKkiuu, siApO aToMa, AJIEKTPOHHBIN CIIONW aToMa, aTOMHas OpOUTallb,
paauyc aTomMa, XUMHYECKasi CBs3b, MOJISIPHAS U HEMOJsSpHas KOBAJICHT-
Hasl CBs3b, UOHHAsI CBSI3b, MOH, KATUOH, aHUOH, PaCTBOP, MaccoBast J0J1s
BelllecTBa (IIPOLICHTHAs! KOHIICHTPAIIUs) B pacTBOPE;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUUYECKUX TOHSATUU U
MIPUMEHSITh 3TH MOHSITHUS MIPU ONTMCAHUU BEIIECTB U UX MIPEBpaICHU;
HCIIOJB30BaTh XUMHUUYECKYI0 CUMBOJIMKY JUIsl COCTaBlIeHUs (popMyin Be-
LIECTB M YPABHEHUN XUMUYECKUX PEAKIUM;

OMpENeNATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHU-
X, CTENEHb OKUCIICHHUS SJIEMEHTOB B OWMHAPHBIX COCIUHEHMUSIX, MPHU-
HAJUIE)KHOCTh BEUIECTB K OINPEACIEHHOMY KJIacCy COEAMHEHHMM 110
dbopmynam, BUJI XUMUYECKON CBsI3U (KOBaJICHTHAs M MOHHAs) B HEOpra-
HUYECKUX COCTMHEHUSX;

packpbiBath cMbIch [lepuoanueckoro 3akona Jl. 1. Menaeneesa: ne-
MOHCTPUPOBATh TMOHUMAaHUE MEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT UX MoyiokeHus B [lepuoguueckoii cucreme,
3aKOHOB COXPAHEHUSI MACChl BEIIECTB, TOCTOSIHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUSsI, 3aKOHa ABOTaJipo;

OMMCHIBATh W XapaKTepH30BaTh TaOMmuHyro Gopmy lleprommaeckoit
CUCTEMbl XUMHYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATUS «TJIaBHAsl MOJI-
rpynna (A-rpymnma)» u «mobouynas noarpynmna (b-rpynma)», mansie u
00JbIIIME TIEPHOJBI, COOTHOCUTH O0O3HAYECHHS, KOTOpPHIE UMEIOTCS B
tabnuie «llepuommyeckas cucrema XuMHYeCKux djiaeMeHtoB /J[. .
MeHeneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOEHUS aTOMOB XU-



K

MUYECKUX DJIEMEHTOB (COCTaB M 3aps s/ipa, 00IIee YHCIIO AJIECKTPOHOB
U pacrpe/ieieHHe X MO0 dJIEKTPOHHBIM CJI0SIM);

KJIacCU(PHUIIMPOBATH XUMHUUYECKHE 3JIEMEHThI, HEOPTaHMYECKUE BEIECT-
Ba, XUMHYECKHE PEAKIUHU (TI0 YUCITY U COCTaBY yYaCTBYIOIIUX B peaK-
IIMU BEUIECTB, MO TEIIIOBOMY D (PEKTy);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIICCTB
pa3IMYHBIX KJIACCOB, MOATBEPK/as OMUCAHKE NMPUMEPAMU MOJIEKYJISP-
HBIX YPaBHEHHI COOTBETCTBYIOIINX XUMHUYCCKHUX PEaAKIIHIA;
MIPOTHO3MPOBATh CBOWMCTBA BEIECTB B 3aBUCHMOCTH OT MX KaueCTBEH-
HOT'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUICCKUX TIPEBPAIICHUN B
Pa3IMYHBIX YCIOBHSIX;

BBIUUCIISITH OTHOCHTEIBHYIO MOJIEKYISPHYIO UM MOJISIPHYIO MaccChl Be-
[IECTB, MAaCCOBYIO JIOJIF0 XMMHUYECKOTO 3JIeMEHTa Mo (opMyIe coeau-
HEHUS, MACCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJIUThH PACUETHI IO
YPaBHCHHUIO XMMHYCCKOU PEaKIINH;

MIPUMEHSATH OCHOBHBIC OIEpaIlii MBICIIMTEILHON JCATEIHPHOCTA — aHa-
JIU3 U CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTeMaTH3alIlNIo, Kiaccuduka-
IIUI0, BBISBJICHWE NPHYUHHO--CICJICTBEHHBIX CBSI3eH — JUISI M3y4YEHUS
CBOWCTB BEIIIECTB U XUMHUYECKUX PEAKIIMHA, €CTCCTBEHHO-HAYYHBIC Me-
TOMBI TIO3HAHWS — HAOJIIOJCHHUE, M3MEpPEHUE, MOJCIUPOBAHHUE, DKCITC-
PUMEHT (peanbHbI U MBICJICHHBIN);

CJe/IoBaTh MpaBUJIaM IOJIb30BAHUSI XMMHUYECKOW MOCYA0W W jabopa-
TOPHBIM 000PYIOBAaHWEM, a TaK)Ke MpaBHUiaM OOpaIIeHHsS C BEIIECTBA-
MU B COOTBETCTBUU C MHCTPYKIHMSIMH IO BBITIOJHEHUIO JTA0OPATOPHBIX
XUMHYECKUX OTBITOB IO MOJYYCHUIO W COOMPAHUIO Ta3000pa3HBIX Be-
mecTB (BOJAOPOIa U KUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C OTpEIe-
JEHHOM MAacCOBOM JIOJIEd PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH U
MIPOBOJIUTH XUMHUYECKHE IKCIIEPUMEHTHI 110 PAaCIIO3HABAHUIO PACTBOPOB
IEJI0YEeH W KUCIIOT C MOMOIIBI0 MHAUKATOPOB (JTakMyc, (eHodTane-
WH, METWJIOPAHX U IPYTHE).

KOHIly oOydeHuss B 9 KJjlacce MpEeIMETHBIC PEe3ylbTaThl HA 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCST YMEHUM:

pPacKphIBaTh CMBICT OCHOBHBIX XHMHYECKUX TOHSITHN: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHMOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BAJICHTHOCTh, DJIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb
OKHUCJICHUS, XUMUYECKas PEaKivs, XMMUYECKas CBSA3b, TEIIOBOU A(-
(deKT peakiuu, MOJb, MOJSIPHBIH O00BEM, PacTBOpP, IEKTPOJIUTHI, HE-
AIEKTPOIUTHI, AIEKTPOIUTHUECKAS UCCOIMAINSA, PEAKIMH HOHHOTO
oOMeHa, KaTalu3aTop, XHMHUYEeCKOe paBHOBeCUE, 0OpaTUMbIe B HeoOpa-



TUMbIE€ PEAKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKHUC-
JIUTENb, BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBJIEHUE, AJTIOTPOIIHUS,
aM(pOTEepHOCTh, XUMHUECKas CBSA3b (KOBAJICHTHAs, HOHHAS, METaJJIN4e-
CKasl), KpUCTAJUIMYECKass PEeUIETKa, KOPPO3Usl METAJIOB, CILIABbI, CKO-
POCTh XMUMHYECKOM pPEAKUHH, MPEAECIbHO TOMYyCTUMas KOHILIEHTpaIus
ITJIK BemrecTBa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSATUN U
OPUMEHATH 3TH MMOHATHS IPU OMMCAHUU BEIIECTB U UX MPEBPALLICHUN;
UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY JUISI COCTaBIICHUsI (OPMYIT Be-
LIECTB U YPABHEHU XUMUYECKUX PEAKIUN;

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XMMUYECKUX DJIEMEH -
TOB B COEIMHEHUSX PA3JIUYHOrO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K
onpeneiEHHOMY KJlaccy COeAUMHEHUH mo (opmynam, BUA XMMHUYECKOM
CBsI3M (KOBaJICHTHAsl, MOHHAsI, META/NINYECKasi) B HEOPraHUYECKUX CO-
eMHEHUsSIX, 3aps]l MOHA TI0 XUMUYECKou dopmysie, XapakTep cpeibl B
BOJIHBIX PACTBOPAaX HEOPTaHUUECKUX COETUHEHHM, THUI KpHUCTaIMye-
CKOM PEIIETKU KOHKPETHOI'O BEILECTBA;

packpbiBaTh cMbIchH Ileprnoanueckoro 3akona JI. 1I. Menaeneesa u ne-
MOHCTPUPOBATh €ro MOHUMAaHUE: OMUCHIBATh M XapaKTEpPU30BaTh Tabd-
nuynyo dopmy Ilepuoauyeckoil CUCTEMBbl XUMHUYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATUS «rJaBHas moiarpynna (A-rpymnma)» U «1modoyHas
noarpynna (b-rpynma)», Manbie U OOJbIIME MEPUOJIBI, COOTHOCUTH
0003Ha4YeHUs1, KOTOPbIE UMEIOTCS B MEPUOINUECKON TabauIe, ¢ YUCIIO-
BBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XHMMHUYECKUX 3JIEMEHTOB
(cocTaB u 3apsia sapa, 00IIee YUCIIO NEKTPOHOB U pacIpeieicHue ux
10 JIEKTPOHHBIM CJIOSAIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3ME-
HEHHUM CBOWCTB 3JIEMEHTOB U MX COCJIMHEHUU B MIpejesiax MajblX Iie-
PHOJOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS UX aTOMOB;
KJIacCU(PUIMPOBATH XUMHUYECKHUE IJIEMEHTHI, HCOPTAHNYECKUE BEIIECT-
Ba, XUMHUYECKHE peakiuu (10 YUCIYy U COCTaBy YYacCTBYIOIIHMX B peaK-
IIUU BEIIECTB, MO TEIJIOBOMY 3P QEKTy, 10 U3MEHEHUIO CTETICHEH OKHC-
JICHUSI XUMHYECKHUX DJIIEMEHTOB);

XapaKTeprU30BaTh (ONMHUCHIBATH) OOIIUE M CICHH(PUISCKUE XUMHUCCKUC
CBOMCTBA MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/Ias OMUCAHUE IPH-
MepaMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUU COOTBETCTBYIOIIHMX XHU-
MHYECKUX PEAKIIUN;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTHUYECKON AUCCOIMALIMM KUCIOT, I1ie-
JIOYEN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIHH, MOATBEPXKIAIOMIUX CYIIICCTBOBAHHUE T€-
HETUYECKOM CBSA3M MEXK/Ty BEIICCTBAMH Pa3TUUHBIX KJIACCOB,;
PacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEaKIUN
MTOCPEACTBOM COCTABJICHHUS JIEKTPOHHOI0 OajlaHCca 3THX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHUS,
BO3MOXXHOCTH TPOTEKAHUS XMMHYECCKUX IPEBPAlICHUN B pPa3IMUHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCHUTCIIBHYIO MOJICKYJISPHYIO W MOJISIPHYEO MacChl Be-
IIICCTB, MAaCCOBYIO JOJII0 XMMHUYECKOTO 3JIEMEHTa 1o (opmylie coemu-
HEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IMTPOBOJIUTH PACUETHI 110
YPaBHCHUIO XHMHYCCKOU PEaKIINH;

coOJIr01aTh MpaBHJIa MOJIL30BAHMS XUMUYCCKOH MOCY 10k 1 1aboparop-
HBIM 00OpYJIOBaHHWEM, a TaK)Ke IMpaBUja OOpAIICHHS C BEIISCTBAMHU B
COOTBETCTBHHM C WHCTPYKIUSMH IO BBITIOJHEHHUIO JIA0OPATOPHBIX XH-
MHUYECKHUX OIBITOB MO IMOJYYCHUIO U COOMPAHHMIO Ta3000pa3HBIX Be-
IIECTB (aMMHaKa ¥ yIIICKHUCIIOro Tasa);

MPOBOJIUTL PEAKIMH, IOATBEPKIAIOIINE KA4eCTBEHHBIH COCTaB pa3-
JUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-, OpPOMHUI-,
noauI-, KapOoHat-, ¢ocdar-, CuIMKar-, cyiabdar-, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHUS U MOHBI U3YYCHHBIX METAILJIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEIIECTB;

MPUMEHSThL OCHOBHBIC OIEpaIlii MBICIIMTEILHON JCATEILHOCTH — aHa-
JU3 U CUHTE3, CpaBHEHUE, 0000IIEeHNEe, CUCTEMATU3AIUIO, BBISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSI3€H — IS M3YYCHHUS! CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKINii, €CTECTBEHHO-HAYYHBIC METObI IO3HAHUS — Ha-
Omto/leHne, W3MEpPEeHHE, MOJCIHPOBAHUE, DKCIEPUMEHT (pEaIbHBIA U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBIE
Ne HanmenoBanue
/ (uudposrbie)
n pa3/eJIoB U TEM Beero | KoHTpoabHbie MpakTu4eckue 06pazoBaTeNbLHbIE
n NporpamMmasl padoThI padoThI
pecypcsl
Paznea 1. [lepBoHayasibHble XMMHUYECKHE TOHATHS
XUMHUS — BaKHas
001acTh bu6moreka [JOK
1.1 €CTECTBO3HAHUS U 6 2 https://m.edsoo.ru/7f
MPaKTUYECKOU 41837c
eITEIbHOCTH YeJIoBEKA
bu6moreka [JOK
1.2 Bemectsa u 18 1 https://m.edsoo.ru/7f
XUMHUYECKUE PEAKIIUU 41837¢
Hroro no pazueny 24
Pa3znen 2. BaxHeiinue npeacTraBuTe M HEOPraHMYECKNX BelleCTB
bu6nuoreka [JOK
2.1 11_3{03z[yx. leécnopo,u. 6 1 https://m.edsoo.ru/7f
OHATHE 00 OKCHJIaX 41837¢
bu6munoreka [JOK
2.2 Bonopox.Ionsrue o 7 1 https://m.edsoo.ru/7f
KHCIIOTaX U COJISIX 41837C
Bopna. PactBopsl. bu6mmoreka [JOK
2.3 [Tousrue 00 5 1 1 https://m.edsoo.ru/7f
OCHOBAHHSIX 41837c
OCHOBHBIE KJTaCChI bu6moreka [JOK
24 HEOPTaHUYECKUX 11 1 1 https://m.edsoo.ru/7f
COeqUHEeHUMN 41837c
Hroro no pazueny 29

Paznen 3. [lepunoanueckuii 3axon u [lepuoguyeckas cucrema xumudeckux iementos 1. U.
MenneneeBa. CTpoeHue aToOMOB. XUMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[Tepuoguueckuii 3aKoH
u [lepuonnueckas

bu6moreka [JOK
3.1 CHCTEMa XHMHACCIIX 7 https://m.edsoo.ru/7f
anemenToB JI. W.
41837c
Mennene-eBa.
Crtpoenue aToma
XuMuyeckas CBs3b.
OxuciuTenbHo- bubmorexa LTOK
3.2 7 1 https://m.edsoo.ru/7f
BOCCTAHOBUTEJIHHBIC 41837¢
peaKIuu S
bu6mmoreka [JOK
Uroro no pazneny 14 https://m.edsoo.ru/7f
41837c
bu6mmoreka [JOK
PesepBHOE Bpemst 1 https://m.edsoo.ru/7f
41837c
OBUIEE KOJIMYECTBO 68 4 6

YACOB I10 ITPOTPAMME




9 KUIACC

KoumnuecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue (bpoBbIE)
n/ | pasieaoB U TeM Beer | Koutpoaen | THpakmuueck | o p a:f:)B ATCALHBIC
n NporpaMMbI 0 ble padoThI ue padoTbl pecypebi
Pa3nen 1. BemectBo u XMMu4ecKne peakiumn
IToBTOpEHUE 1
JIyOJIeHuE
le;al}{lnﬁ bu6nuoreka [JOK
1.1 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX 636
pazJzienoB Kypca 8 o
KJacca
OcHOBHEBIE
3aKOHOMEPHOCTH brbmiorexa LIOK
1.2 4 https://m.edsoo.ru/7f41a
XAMHAYECKUX 636
peakuui —
DNEKTPOIUTHYEC
Kas
HCCOLALIS bub6nmmoreka [JOK
1.3 ’ 10 1 1 https://m.edsoo.ru/7f41a
XUMHUYECKHE 636
pcakuu B -
pacTBopax
Hroro no pasueny 19
Pasznen 2. HemeTa/LlIbI M HX COeTUHEHUS
OOmas
XaPAKTCPHCTHIA bu6mmoreka [JOK
2.1 XHMIACCKUX 5 1 https://m.edsoo.ru/7f41a
sieMmenToB VIIA- 636
TPYIIIBL -
I'agorenn:
Oo6mas
Xapaictepuetitica bubnuoreka [IOK
2.2 XHMHHCECKHIX 6 https://m.edsoo.ru/7f41a
si1eMeHTOB VIA- 636
rpynnsl. Cepa u T
€€ coeITMHEeHUA
OOmas
XapaKTEPUCTHKA
XUMHUYECKUX bubmuoreka [JOK
2.3 351eMeHTOB VA- 7 1 https://m.edsoo.ru/7f41a
rpynmnbl. A30T, 636
docop u ux
COEMHEHNS
Oo6mas
XapaKTepPUCTHKA
XUMHYECKHUX bubnuoreka [JOK
2.4 seMmeHToB IV A- 8 1 2 https://m.edsoo.ru/7f41a

Ipynnsl. Yriaepon
Y KPEMHUM U UX
COEIMHEHUS

636




Hroro mo pazneny ‘ 26 ‘

Pa3gesa 3. MeTa/LIbl M MX COCANHECHUSA

. bubnuoreka [JOK
3.1 Obmwe croiicrea 4 https://m.edsoo.ru/7f41a
METAJLIOB
636
Baxwneiimue bubmuoreka [JOK
3.2 METAJJIBI U UX 16 1 2 https://m.edsoo.ru/7f41a
COCIMHEHUS 636
Hroro mo pazneny 20
Pa3znea 4. Xumusi 1 OKpy:Kaias cpeaa
BemiectBa u Bbubnuoreka [JOK
4.1 MaTepuabl B 3 https://m.edsoo.ru/7f41a
JKU3HHU YeJI0BeKa 636
HWroro mo pazneny 3
bubmuoreka [JOK
PesepBHOE Bpems 0 https://m.edsoo.ru/7f41a
636
OBILEE
KOJIMYECTBO
YACOB I1O 68 4 !
ITPOITPAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumus, 8 kinacc/ I'abpuensu O.C., Octpoymon WU.I"., Cnagkor C.A.,
AxunonepHoe obmectBo «M3narensctBo «IIpocBenienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.T"., Cnagkos C.A.,
AxumonepHoe o6miectBo «M3narensctBo «IIpocsemienue

METOJINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Meroanueckoe rmocobue. 8 kimacc (aBropsl O. C. I'abpuensn, 1. T
Octpoymos, C. A. CnagkoB).

2. Ilporpamma kypca xuMuu ajist 7—9 kiaccoB o011e00pa3oBaTebHbIX
yupexxaenuit (aBropsl O. C. ['ab-puensn, U. I'. Octpoymos, C. A. CnagkoB).
3. [IpoBepounbie U KOHTPOJIBHBIE paboThL. 8 Kinacc (aBropsl O. C. ['abpuensH,
. B. Tpury0uax).

4. Xumus B TecTax, 3ajla4ax U ynpaxxHeHusx. 8 knacc (asropsl O. C.
I"a6puensn, U. B. Tpury6uyax).

5. Meroaudeckoe nocooue. 9 knacc (aBropsl O. C. I'abpuensu, N.I'.
Octpoymos, C. A. CnagkoB).

6. [Iporpamma xypca xumuu st 7—9 kimaccoB o01eo0pa3oBaTeIbHbBIX
yupexaenuit (aptopsl O. C. I'a6-puenss, U. I'. Octpoymos, C. A. Ciiaakos).
7. IlpoBepouHbie ¥ KOHTPOJbHBIE paboThl. 9 K1ace (aBTopsl O. C. ['abpuensiy,
. B. Tpury0uax).




8. Xumus B TecTax, 3ajauax u ynpaxHenusx. 9 kiacc (apropsl O.C. 'abpuensH,
. B. Tpury0uax).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. http://www.alhimik.ru. TlpeacraBieHsl cheayromue pyOPUKU: COBETHI
aOUTYpPUEHTY, YUYUTEII0 XUMHH, CIPABOYHUK (OueHb OoJbluas mnoadopka
TaOJUI] ¥ CIPAaBOYHBIX MaTEpUAIOB), Becénas XUMHS, HOBOCTH, OJIUMITUA]IBI,
KyHCTKamepa (macca MHTEPECHBIX HMCTOPUYECKUX CBEJICHUN).
2. http:/lwww.hij.ru. Xypaan «XuMus ¥ KU3Hb» TMOHATHO W 3aHHUMATEIHHO
pacckaspiBaeT 000 BCEM MH-TEPECHOM, YTO NPOUCXOIHWT B HayKe M B MHpE, B
KOTOPOM MBI KUBEM.
3. http://chemistry-chemists.com/index.html. DnexTponHbI# KypHAT « XUMHUKH
U XUMHS», B KOTOPOM TIPEJCTABJICHO MHOXECTBO OIBITOB TI0 XHMHH,
3aHUMAaTEIbHOU uH(pOpMaIUH, TI03BOJISFOIICH yBIICYb YYCHHUKOB
AKCIIEPUMEHTAIIBHOU YacTbhIO [peaMeTa.
4, ttp://c-books.narod.ru.  BceBo3moskHast — guTepaTypa 0 XHMHH.
5. http://www.prosv.ru/. TlocoOust Is ydammxcs, B TOM 4YHCIC H s
MOJATOTOBKM K uUTOroBou arrectanuu (OI'D m EI'D), meTtomumyeckue mocooOus
VIS yYUTeNeH, Hay4dyHO-TIONMYJISIpHAs  JIMTEparypa IO  XUMHUH.  O.
http://1september.ru/. Xypuan ig yuuTeled W HE TOJAbKO. bonbimoe
KOJIMYECTBO PabOT yYCHUKOB, B TOM YHUCJIC M HCCIEI0BATEIILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuit  MIKOJbHBIN
MopTaJl CO CChUIKAMH Ha  0o0pa30-BaTeibHBIC CAWTBI MO0  XUMHH.
8. www.periodictable.ru. COopHuk cTaTeii O XHMHYCCKHX JJIEMEHTAX,
WILTIOCTPUPOBAHHBIT IKCIIEPUMEHTOM.

[OKYMEHT MOAMWUCAH 3/TIEKTPOHHON MOAMNUCHIO

MYHULUUNAJNIbHOE BIOA)XETHOE OBLLEOBPA3OBATEJIbHOE 21,11.23 15:50 (MSK) Ceptudukat 495A6F30B98F12AC5D694D77013B73D2
YYPEXXAEHUE CPEQHSAS OBLLLEEOBPA3OBATEJIbHAA LUKOJIA N2 1 P.M.
MOKILLUAH, LliBeuoB AHapeii Banepuesuy, [upekTop
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