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PABOYASA ITPOI'PAMMA

IMosicHUTEeIbHASA 3aMUCKA

Jannast pabouas mporpamMma Kypca «Xumus» npelHa3sHaueHa Uil ydammxcs 8-9bIX KiaccoB
MBOY «1O-rumuazuum Nely r. Tyibl.

PaGouass mporpamma pa3paboTaHa B COOTBETCTBUU CO CIEAYIOUIMMH HOPMATUBHBIMH H
pacnopsIUTETbHBIMU JOKYMEHTAMH

e 3akoH «O0 o6OpazoBanum B Poccuiickoii ®enepamun» ot 29.12.2012 Ne 273-®3 (c
W3MEHEHUSIMU U JIONIOJTHEHUSIMH ),

* nprka3 Munuctepcta oOpa3oBanus 1 Hayku P® ot 17 nexadps 2010 r. Ne 1897 «O6
YTBEPKICHUH (PellepaibHOTO rocyJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAAPTa OCHOBHOTO O0OIIEro
00pa3oBaHus» (C U3MEHEHUSIMH U IOTIOTHCHUSIMH);

e mpuka3z MunucrepcTBa npocerienus Poccuiickoit @enepanuu ot 22 mapra 2021 . Ne 115
«O0 yrBepxkaenun Ilopsiaka opraHu3alid U OCYHIECTBJICHUSI 00pa30BaTENbHOU JEATEIBHOCTH I10
OCHOBHBIM 0011e00pa30BaTeIbHBIM MPOTrpaMMaM — 00pa3oBaTEIbHBIM IPOrpaMMaM Ha4aJIbHOTO
00111er0, OCHOBHOTO OOIIETO U CPETHET0 00Iero 00pa3oBaHMM;

e npuxkaz MuHucrepcrBa mnpocsemieHus Poccuiickoit ®enepanun ot 5 aBrycra 2020 r.
Ne 882/391 «Ilopsiiok opraHu3aIiiiy U OCYIIECTBICHHS 00pa30BaTeIbHON JEATSIHHOCTH TIPUA CETEBOM
dbopMme peanuzanuu 00pa3o0BaTEIbHBIX MPOTPAMMY);

e (enepanbHBI TepeUYeHh YYCOHHKOB, JOMYIICHHBIX K HCIOJIB30BAHUIO MPU pPeaM3alluu
UMEIOUINX TOCYJapCTBEHHYI AaKKpEAMTALMI0 o0pa3oBaTENbHBIX MPOrpaMM HayaJbHOIO OOILEro,
OCHOBHOTO 00mIero, cpeaHero oO0Imero o0pa30BaHUS OPTaHU3ALUSIMU, OCYIIECTBISIOMIUMU
0o0pa3oBaTeNbHYI0 JEeSATENbHOCTh, YTBEPXKIEHHBIM npukazoM MuHHCTEpCTBA IPOCBELICHUS
Poccuiickoii @eneparuu ot 20.05.2020 No254 (¢ uzmenenusimu ot 23.12.2020 r., mpuka3z Ne766);

e mpuMepHas MporpamMma BOCHHTaHUS (0m00peHa penieHHeM QenepaabHoro y4deOHo-
METOIMIECKOT0 00BEIMHECHHSI 10 00IIeMy 00pa3oBaHut0, MPoToKoI oT 2 utoHst 2020 . Ne 2/20);

e crparerus pa3BUTHsl BocnutaHusi B Poccuiickoit ®@enepaunuun Ha nepuon g0 2025 ronma
(pacnopsixenue [IpaButenbctBa Poccuiickoii @eneparuu ot 29 mast 2015 roma Ne 996-p);

e IpUMEpHBIE  MPOrpaMMbl,  OJOOpeHHble  (eaepalbHbIM  Yy4eOHO-METOAUYECKUM
o0beTMHeHHEM 10 001IeMy 00pa30BaHMIO: OCHOBHOTO obiero oopaszoBanus (mpotokon YMO ot 8
ampestst 2015 1. Nel/5), cpennero o6miero oopaszoBanus (mpotokosn YMO ot 12 mast 2016 r. Ne 2/16);

e Konmenmus mnpenoaaBaHus y4deOHOro mpenMera «XuMus» B 00pa3oBaTeNbHBIX
opranm3anusax Poccuiickoii  ®Denepanuu, peaqu3ylIIUX OCHOBHBIE 00IIe00pa3oBaTEIbHbBIE
nporpammel  (YTBepxkaena Pemenuem Komnernn MunucrepctBa [IpocBemienuss Poccuiickoit
®eneparu, mporokoi ot 03 gexadps 2019 r. NelIK-4BH);

Obwan xapaxmepucmuka yueoHo20 npeomema «Xumus»

[IpumepHass pabouasi mporpamMma MO XMMHMHM Ha YPOBHE OCHOBHOTO 00IIEero oOpa3zoBaHUs
cocTaBlieHa Ha OCHOBe TpeOoBaHMN K pe3yibTaTaM OCBOEHHUS OCHOBHOH 00pa3zoBaTelbHOMN
IIPOrpaMMbl OCHOBHOT'O 00111ero oOpa3oBaHUs, NpeACTaBIeHHBIX B dDeepanbHOM roCy1apCTBEHHOM
00pa30BaTeIbHOM CTaHJapTe OCHOBHOTO OOIIero o0pa3oBaHus, ¢ YYETOM paclpeles€HHBIX 10
KJlaccaM TpOBepsSeMbIX TpeOOBaHUII K pe3ynbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHON
IporpaMMbl OCHOBHOTO 0O0Iero o0pa3oBaHUs M DIIEMEHTOB COJEP)KaHMs, NPEACTABICHHBIX B
VYHuBepcalibHOM KoAU(UKATOpe MO0 XMMHH, a TaKke Ha ocHOBe [IpuMepHOl mporpaMMbl BOCIUTAHUS
oOyyaromuxcst MpU TOJIYYEHWH OCHOBHOTO oOmero oOpa3oBanuss u ¢ yuérom Konnenuuu
MpenoaBaHusl y4eOHOTo TpenMera «XHMHS» B 00pa30BaTeNbHBIX OpraHu3anusx Poccuiickoi
deneparuy, peaJu3yonux OCHOBHBIE 00IIeo0pa3oBaTenbHble HporpamMMbl  (yTB. Perienuem
Komnerun Munnpocsemenuss Poccun, nporokxon ot 03.12.2019 N I1K-4BH) Bknax ydeOHoro
npeamera « XUMHUS» B IOCTHKEHHE IIeJIel OCHOBHOTO 00111ero o0pazoBaHusi 00yCIOBIEH BO MHOT'OM
3HAYEHHEM XMMHMYECKOM HAYKH B IO3HAHWM 3aKOHOB IIPUPOJbL, B pasButun XMMUS. 8—9 kimaccsr 5
IPOU3BOIUTENBHBIX CUJI OOIIECTBA M CO3JaHMM HOBOW 0a3bl MaTepUalIbHOM KyIbTYpbl. XUMHUS Kak
AIIEMEHT CHUCTEMBbl €CTECTBEHHBIX HayK paclpoCTpaHWiIa CBOE BIUSHUE Ha Bce 00JacTu


Гим1 HP-2020 №5
Текстовое поле
            • приказ Министерства образования и науки РФ от 17 декабря 2010 г. № 1897 «Об утверждении федерального государственного образовательного стандарта основного общего образования» (с изменениями и дополнениями);



4eJI0BEUYECKOI0 CYLIECTBOBAHMSI, 3a/1ajla HOBOE BUACHUE MHUPA, CTajla HEOTHEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHEM >KU3HU OOILIECTBA: 3HAHME XMMHUU CIYXKHT OCHOBOH
Uit (OpPMHUPOBAHUS MHUPOBO33PEHHUSI YENIOBEKA, €ro IMPEACTaBICHUH O MaTepHajJbHOM EIMHCTBE
MHUpa; BOXHYIO pOJb MIPaOT (OPMUPYEMbIE XUMHEHW MpPEICTAaBICHHUS O B3aMMOIPEBPALICHUAX
HEPTUU U 00 DSBONIONMHU BELIECTB B MPUPOJE; COBPEMEHHAs XHMMHs HAalpaBleHa HAa pPEUICHHE
rJ100aNbHBIX IPOOJIEM YCTOMUYMBOIO pa3BUTHUS 4YEJIOBEYECTBA — CBIPbEBOM, 3HEPreTHUECKOM,
MUIIEBOH U YKOJIOTHUECKON OE€30M1acCHOCTH, TPOOJIEM 3/1paBOOXpaHeHus. B ycloBHsIX BO3pacTaromero
3HA4YEHUsl XUMHMU B KM3HHM OOILECTBA CYIIECTBEHHO MOBBICHJIACH POJb XUMHUYECKOTO 00pa30BaHMUS.
B rutane couupanusanuy OHO SIBJISICTCSI OJHMM W3 YCIOBHH (pOPMHPOBAaHUS MHTEIUIEKTA JIMYHOCTH U
rapMOHUYHOro €€ pa3BuTHsa. COBpEMEHHOMY YEJIOBEKY XUMHUYECKUE 3HAHHUSA HEOOXOIUMBI IS
npruoOpeTeHus: OOIIEKYJIbTYPHOTO YPOBHS, IO3BOJISIOIIEIO YBEPEHHO TPYIUTHCS B COLMYME H
OTBETCTBEHHO Y4YacCTBOBAaTh B MHOI0OOpa3HOW JKHM3HM OOLIECTBA, JJs OCO3HAHUSA BaKHOCTHU
pa3yMHOI'0 OTHOUIEHMS K CBOEMY 3/10POBBIO U 37J0POBBIO APYTHX, K OKPYKAIOLIEH NPUPOIHON cpene,
JUIsl TPAMOTHOTO NTOBEACHMSI ITPYU UCIOJIb30BaHUH PA3IIMYHBIX MaTEPUAIIOB U XUMUYECKUX BEILECTB B
MOBCEHEBHOM JKM3HHU. XUMHUYECKOEe 00pa3oBaHHE B OCHOBHOM IIKOJIE SBJISETCS Oa30BBIM I10
OTHOILEHHUIO K CUCTEME O0ILEero XuMuueckoro oOpasoBanusi. [103ToMy Ha COOTBETCTBYIOILEM €MY
YPOBHE OHO peajiu3yeT MNpUCYLIUE OO0IIEeMy XHMUYECKOMY OOpa30BAHMUIO KIIIOUEBBIE LIEHHOCTH,
KOTOpbIE OTPaXKal0T T'OCYJapCTBEHHbIE, OOLIECTBEHHBbIE M WMHIMBHIYyaJbHbIE MOTPEOHOCTH. DTUM
OIpeAeNsAeTCsl CYIUIHOCTh OOIIed cTpareruu OOydeHHs, BOCIMTAHUS U Pa3BUTUS OOy4aroluxcs
cpeacTBaMu yueOHOro mpeamera «Xumus». M3ydenue npeamera:

1) cmocoOCTBYET peanu3ai BO3MOKHOCTEH JIJIsl caMOpa3BUTHS U POPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001el U (PyHKIMOHAIBHONW IPaMOTHOCTH;

2) BHOCHUT BKJIaJ B (JOPMHPOBAHWE MBIIUICHHS M TBOPYECKHX CIOCOOHOCTEH MOIPOCTKOB,
HaBBIKOB MX CAMOCTOSITEJIbHON Yy4eOHOMN IeATEeIbHOCTH, SKCIEPUMEHTAIBHBIX U UCCIIE0BATEIbCKUX
YMEHMH, HeOOXOIMMBIX KaK B [IOBCEHEBHON KHU3HU, TaK U B MIPO(ecCHOHATIbHON 1A TENbHOCTH;

3) 3HAaKOMHUT €O cHeUM(PUKONH HAyYHOrO MBIIIJICHUS, 3aKIaJbIBa€T OCHOBBI LIEIOCTHOTO
B3IUIAJIa HA €IUHCTBO TPHUPOJBI M YEIOBEKA, SIBISCTCS OTBETCTBEHHBIM ATAllOM B ()OPMHPOBAHUHU
€CTECTBEHHO-HAYYHO! I'PaMOTHOCTH IOAPOCTKOB;

4) cnocoOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUAM, K TIPUPOJE, K YeIOBEKY, BHOCUT CBOM BKJaJl B HKOJIOTHYECKOE 00pa30BaHUE HIKOJIbHUKOB.
HasBannble HanpaBieHus: B 00y4eHUH XUMUU 00ECIeUnBalOTCA crieuGUKON coepKaHus IpeaMeTa,
KOTOpPBII SIBISIETCS MEJaroruuyecky aJalTHPOBAaHHBIM OTpakKeHHEM 0a30BOMl HAykM XHUMHHM Ha
onpenen€éHHOM dtarne €€ pa3BuThs. Kypc XMMUM OCHOBHOW HIKOJIbI OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIyUMHUCs OCHOB HEOPraHWYECKOH XMMHUHM U HEKOTOPBIX MOHATUI M CBeJeHUH 00 OTAENbHBIX
oObekTax opraHudeckod xumuu. CTpyKTypa COAEpKaHMs IpeaMera cPOopMUpOBaHA HAa OCHOBE
CHUCTEMHOIO MoAXoAa K ero usydeHuro. ColepikaHHE CKIIAJbIBAETCA M3 CHUCTEMBl TOHATUH O
XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MOHATUN O XUMHUYECKON peakiuu. O6e 3T CUCTEMBI
CTPYKTYpPHO OpraHM30BaHbl [0 MPUHIUIY [OCIEJ0BAaTEIbHOTO pa3BUTHs 3HAHUH HAa OCHOBE
TEOPETUUECKUX MPE/ICTABICHUIN pa3HOrO YPOBHS: aTOMHO-MOJIEKYJIIPHOTO YYEHHSI KAaK OCHOBBI BCETO
€cTecTBO3HaHHUs, ypoBHs Ilepnoanueckoro 3akona [I. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMMH,
YU4€HUS O CTPOCHMHM aToMa U XUMHUYECKOW CBSA3M, TMPEACTAaBICHUNH 00 AIEKTPOIUTUYECKON
JUCCOLIMAIlMM BEIIECTB B pacTBopax. TeopeTHdeckue 3HaHUS pacCMaTpUBAIOTCSI HAa OCHOBE
AMIUPUYECKU TOTYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS IOCIIEIOBATEIbHO OT OJIHOTO
YPOBHSI K JIpYroMYy, BBINOJHSS (YHKIMHM OOBSCHEHHS M IPOTHO3HPOBAHHUS CBOMCTB, CTPOEHUS U
BO3MOXKHOCTEH MPaKTUYECKOT0 MPUMEHEHHUS U MOIYYeHHs U3y4aeMbIX BellecTB. Takas opraHu3anus
COJIepKaHUsl Kypca CIIOCOOCTBYET MPEICTaBICHUI0 XMMUYECKON COCTaBIISIOIEH HAyYHOH KapTHHBI
MHUpa B JIOTUKE €€ CUCTEMHON NMpUpobl. TeM caMbIM 00ecredrBaeTcsi BO3MOKHOCTh (POPMUPOBAHUS
y 00yd4aromuxcs IIEHHOCTHOTO OTHOIICHHS K Hay4HOMY 3HAHUIO M METOJaM IIO3HaHMsS B HayKe.
BaxxHo Taxke 3aMeTUTh, YTO OCBOCHUE COJEpPKAaHUS Kypca IPOUCXOIUT C MPUBJICYEHUEM 3HaHUN U3
paHee N3y4eHHbIX KypcoB: «OKkpyKaromuil Mup», «buonorus. 5—7 kinaccel» U «Dusuka. 7 Kiacey

Llenu uzyuenus yueonozo npeomema «xXumusy»



K HampaBieHuIo nepBOCTENIEHHONW 3HAUMMOCTH MIPH Pealn3aluu 00pa3oBaTeNbHbBIX (PYHKIHIA
npeamera «XHUMUsS» TPAJAULMOHHO OTHOCAT (POPMHUPOBAHME 3HAHUI OCHOB XMMHYECKOM HAyKH Kak
o0jac- T COBPEMEHHOI'O €CTECTBO3HAHUS, IIPAKTUUECKOMN J1E€ATENbHOCTH YEJIOBEKA U KaK OJHOIO U3
KOMIIOHEHTOB MHUPOBOH KyJbTYpbl. 3ajaya IpeAMeTa COCTOMT B (OPMHPOBAHUU CUCTEMBI
XUMHUYECKHX 3HAaHUH — BaKHEUIMUX (DAKTOB, MOHITHIA, 3aKOHOB M TEOPETUYCCKUX IOJOKCHHM,
JIOCTYITHBIX 0000IEHNI MUPOBO33PEHUYECKOI0 XapaKTepa, sI3blKa HayKH, 3HAHUH O HAyYHBIX METOAAX
U3y4eHHs BEUIECTB M XUMHUYECKUX PEAKIMH, a Takke B (OPMHPOBAHUU M DPA3BUTUU YMEHHHA U
CHoCO0OB  AEATENBHOCTH, CBA3AHHBIX C IUIAHUPOBAaHUEM, HAOMIOJEHHMEM M  IPOBEIAECHUEM
XUMHUYECKOTO JKCIEPUMEHTa, COONIONEHUEM IpaBMJl OE30MacHOro OOpalleHUsl C BEIIeCTBAMH B
IIOBCEIHEBHOM >kM3HM. Hapsiny ¢ >TuM nenu wu3ydeHus npeaMera B NPOrpaMMe YTOYHEHBI U
CKOPPEKTHPOBAaHBI C Yy4ETOM HOBBIX IMPHOPUTETOB B CHUCTEME OCHOBHOTO 00IIero oOpa3oBaHusl.
Ceroanst B 00pazoBaHMM 0c000 3HAYMMOI NMPU3HAETCS HAIPABICHHOCTh OOy4YeHMsI Ha pa3BUTHE U
CaMOpa3BUTHE JIMYHOCTH, (pOopMUpOBaHUE €€ MHTEIUIeKTa M o0meil KynbTypsl. OOydeHre yMEHHUIO
YUUTBCSI U IPOJOJKAaTh CBOE OOpa3oBaHME CAaMOCTOATEIBHO CTAHOBMUTCS OJHOM M3 BaKHEHIIMX
¢yHKIMH y4eOHBIX TpeAMETOB. B CBS3M C 3TUM NpU H3YyYCHHH MpeaMeTa B OCHOBHOM IIKOJIE
JOMUHUpYIOIEe 3HAUYCHHE TPUOOPENN TaKUe 1e, KaK:

- (OpMHPOBAHHE HWHTEIUICKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00Opa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY NPHUHATHUIO PELIEHUH, CIIOCOOHON aJanTHpOBaThCS K OBICTPO
MEHSIOLIUMCS YCIIOBUSM KU3HU;

-HallpaBJICHHOCTb ~ OOy4eHUs Ha  CHUCTeMaTHYecKkoe NpUOOLIeHHe  ydammxcs K
CaMOCTOSITENIbHON NO3HABaTENbHON AESITENbHOCTH, HAyYHBIM METOJaM IO03HaHUs, (GOPMHUPYIOLIUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUHU;

-o0ecrieueHue  yCJIOBMM, CIOCOOCTBYIOIIMX IMPUOOPETEHHIO OO0YyYaroIIMMMCS  OIBITA
pa3sHOOOpa3HOM JEeATEeNbHOCTH, IO3HAHMS M CaMOIIO3HAHUS, KIIHOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIIMI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUJOB JAESITEIbHOCTH;

-popmupoBanue yMeHHH OOBSICHATH M OLICHUBATH SBJICHUS OKpYXAlOIEro Mupa Ha
OCHOBaHUU 3HAHUH U ONBITA, OJYYEHHBIX IPU U3YUYEHUU XUMUU;

-popmupoBanue y oOOyyaromMXcsi T'YMAaHUCTUYECKMX OTHOILEHHH, MOHUMaHMs LIEHHOCTH
XUMHUYECKMX 3HAHUN N7 BBIPAOOTKHM HKOJIOTMUYECKH II€JIeCOO0pa3HOro MOBENEHUS B OBITY U
TPYAOBOM AEATEIBHOCTHU B LEJAX COXPAHEHUS CBOETO 310POBbsI U OKPYXKAIOIIEH PUPOJHON CPEIBL;

-pa3BUTHE MOTHBALMU K O0YUEHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO Ha
OCHOBE YCBOEHHS O0IIE€YeIOBEUECKHX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpoduiIs u
HAIpPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YEeHHUS.

Mecmo yuedonozo npeomema «xumus» ¢ y4eOHOM niane

B cucteme oOuiero obpazoBanus «XUMHs» NMpU3HAHA 00s3aTEIbHBIM yYEOHBIM MPEIMETOM,
KOTOpBIM BXOJUT B COCTaB MpeAMETHON obOsacTu «EcTecTBEeHHO-Hay4YHbIE NPEAMETH). YUYEOHBIM
IUTaHOM Ha e€ u3ydeHue orBefeHO 138 yueOHBIX yacoB— mo 2 4 B Hemento B 8§ W 9 kiaccax
COOTBETCTBEHHO. J[J1s1 Ka)KA0ro Kijacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOXKET
ObITh MCIIOJB30BAaHO YYaCTHUKaMHM 00pa30BaTeNbHOTO Ipolecca B IensiX  (popMuUpOBaHHS
BapHaTUBHOM COCTaBIISAIONIEH COJIEp)KaHUS KOHKpeTHOM paboueil mnporpammsel. [lpu 3TOM
oOsi3aTenbHas (MHBapUaHTHAs) 4acTh COJIEpXKaHMS MpeAMeTa, YCTAaHOBJICHHAs MPUMEpPHOH paboueit
pPOrpaMMoOil, U BpeMsi, OTBOJUMOE Ha €€ H3Yy4YeHHEe, JOJKHBI OBITh COXpaHEHbl MOJHOCThIO. B
CTPYKTYpe NpHUMEpHOH paboueil mporpamMmbl Hapsay C TOSCHUTEIBHOM 3alMCKON BBIAEICHBI
CIEYIOIINE Pa3eibl:

-IJIJAaHUpYEMble PEe3yJIbTaThl OCBOCHHSI Y4E€OHOro mpeaMera «XUMHUs» — JHUYHOCTHBIE,
MeTanpeIMETHbIE, IPEAMETHBIE;

-co/iepkaHie yueOHOTo npenMeTa « XUMHUs» Mo rojjaM o0yueHus;

-IIPUMEPHOE TEMATUYECKOE IUIAHUPOBAHNE, B KOTOPOM JIETATU3UPOBAHO CONEPKAHUE KaXKION
KOHKPETHOH TEMBI, YKa3aHbl KOJIMYECTBO YACOB, OTBOJMMBIX Ha €€ M3Y4YEHHUE, U OCHOBHBIE BHJIbI
yueOHOM JESTEeTbHOCTH YYeHHKa, (OpMHUpYEeMble MpPH HW3YYEHHH TEeMbl, MPUBEAEH IepeyeHb



JICMOHCTpAIIMH, BBIMOJIHICMBIX YYUTEIEM, U NEPEUCHb PEKOMEHIYEMBIX JIAOOPATOPHBIX OIBITOB U
NPAaKTHYECKUX PadOT, BBIMOTHICMBIX YUaIIUMHCS.

[penmer «xumusy W3y4aeTcs Ha YPOBHE OCHO8HO20 OOIIEro oOpa3oBaHHs B KadyeCTBE
oOs3arenbHOro mpenmera B 8-9 kmaccax. M3ydenue mpeamera «xumus» Kak YacTH NPEIMETHON
00JIaCTU «ecmecmeeHHO-HaAyYHAs» OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C mpeaMmeramu (usmka,
ouosorus, reorpadus.

[Tporpamma paccunrana Ha 70 yueOHBIX YacoB (13 pacuéra 2 4aca B HEJIEIIO).

Tunwt u ghopmor npo6oOOUMbBIX 3aHAMUIL

C uenpro peanuzanuu 1ojaoxkeHHOro B ocHoBy ®I'OC OOO cucteMHO-IeAaTeIbHOCTHOTO
10J1X0/1a, 00ECTIEYMBAIOIETO CUCTEMHOE U TAPMOHUYHOE Pa3BUTHE JINYHOCTH peOeHKa, OCBOCHHUE UM
3HAHUW, KOMIIETEHIUH, HEOOXOJMMBIX KaK JUIsl KU3HU B COBPEMEHHOM OOIIecTBe, TaKk M [
YCIIEIIHOTO 00YYEHHs Ha CIEeIYIOEM YPOBHE 00pa30BaHMs U B TEUCHUH BCEH JKU3HU, NP ENOJaBaHHUe
yueOHOT0 MpeAMETa «XUMUAY MPelyCMaTpUBAET MPOBEACHHE CAEAYIOIINX TUIIOB YPOKOB.

1. ¥Ypox omkpeimus noeozo 3nanua. FEro nesTenpHOCTHas 1eib: (opMupoBaHUE
CIIOCOOHOCTE K CaMOCTOATEIbHOMY MOCTPOCHHUIO HOBBIX CHOCOOOB JIEHCTBUSI Ha OCHOBE METOJa
peduiekcuBHOIM camoopranm3anuu. ConepkaTenbHas 1eib: CPOPMUPOBATH CHCTEMY HOBBIX MOHSATHH,
pacIIMpUTh 3HAHUS YUYEHUKOB 32 CUET BKIIIOUEHHUS HOBBIX OMNpEJCIICHUH, TEPMHHOB, OMUCAHHIA.
Dopmbl npogedenuss YPOKOB ITAHHOTO THUIA: JIKIHs, paccka3, Oecena, KMHOYPOK, IyTEIIECCTBHE,
WHCIICHUPOBKA, IKCIEAUIINS, IKCKYpcUs, Oecena, KOHPEpeHIus, urpa u mp.

2. Ypox pegnexcuu. FEro nesaTeNbHOCTHAs 1eib: (GOPMHUPOBAHUE CIIOCOOHOCTEH K
CaMOCTOSITEIbHOMY BBISIBICHHIO M HCIPABICHHIO CBOMX OHIMOOK Ha OCHOBE pediieKcuu
KOPPEKIMOHHO-KOHTPOJIbHOTO Tumna. ConepxaTtenbHas el 3aKpPEeNuTh YCBOCHHBIC 3HAHMA,
MOHSITHSL, CIIOCOOBI EHCTBHS U CKOPPEKTHUPOBATH MPU HEOOX0IUMOCTU. Popmbl nposedeHUs: YPOKOB
JAHHOTO THUIA: COYMHEHUE, MPAKTUKYM, JUAJIOT, POJIEBasi UTPa, JEJIOBasi UTpa, AUJAKTHIECKast Urpa,
TpeHHHr, jabopaTopHas paboTa, mpakTuyeckas padoTa, IKCKYpCHs, CEMHUHAp, KOHCYIbTAIIMs,
MYTEIIECTBUE, YPOK OTKPBITBIX MBICICH, MO3TrOBas aTaka, CIEKTaKib, KOHIEPT, ayKIMOH 3HAHWUH,
TBOPUYECKUN OTUET, KPYTJIbIHA CTON, Cye0HOE 3acelaHue, KpyroBas TPEHUPOBKA U TIp.

3. Ypox o0600wenun u cucmemamuzayuu 3Hanui. FEro esTENbHOCTHAs — IENb:
dopmupoBaHue crocoOHOCTEH K 0000IEHHI0, CTPYKTYPUPOBAHHUIO U CUCTEMATH3AIMU M3y4aeMoro
npeaMeTHoro coxaepxkanus. CojepxaTenbHas Lelb: HAayduTh OOOOIEHUIO, pa3BUBAaTh YMEHHUE
CTPOUTH TEOPETHUECKUE MPEANOIOKEHHS O NalbHEeHIIeM pa3BUTUU TEMbI, HAYUYUTh BUJICHUIO HOBOTO
3HAHUS B CTPYKTYpE OOIIEro Kypca, ero CBs3b C YK€ MPUOOPETEHHBIM OMBITOM U €r0 3HaueHHE IS
nocleaAyromero ooyuenus. @opmsl nposedenuss YpOKOB TAaHHOTO THUIMA: KOHKYpPC, KOH(EpEeHIIHs,
OKCKYPCHsI, KOHCYJIBTAIUs, pOJIeBasi UTPa, IEI0Bask UTpa, AUJAKTHIECKast Urpa, UCITyT, O0CYXKICHHE,
o03opHas nekmus, Oecema, cyaeOHOe 3acedaHHe, TPEHHWHT, MPAKTUKyM, JlabopaTopHas pabora,
npakThdeckas paboTa, ceMUHap, IMYyTEIIECTBHE, MO3TOBas aTaka, CIIEKTaKJb, KOHIIEPT, ayKIHOH
3HaHW, TBOPYECKUHN OTUET, KPYTJIBIN CTON, KpyroBasi TPEHUPOBKA U TIp.

4. Ypok pazeuearouwezo kommpons. FEro nesTenpHOCTHas 1edb:  (opMHpOBaHUE
CIIOCOOHOCTEN K OCYIIECTBICHHIO KOHTposbHON (yHkuuu. CojeparenbHas Ielb: MPOBEpKa
3HAHUS, YMEHHH, TPHUOOPETEHHBIX HABBIKOB M CAMOTIPOBEPKA YUEHUKOB. DOpMbl NposedeHUsi yPOKOB
JAHHOTO THUTA: MUChbMEHHAas paboTa, YCTHBIN OMpPOC, BUKTOPUHA, CMOTpP 3HAHHIA, TBOPUECKUN OTYET,
3alIuTa MPOEKTOB, pedepaToB, TECTUPOBAHKE, KOHKYpPC, 3a4eT, MpaKTHIecKass padoTa, KOHTPOJIbHAS
paboTa, oIpocC, YPOK — «HUIIH OMIHOKY» U TIp.

Peanuzanus paGoueil mporpaMmsel ocymiecTBisieTcs B 04HOil ¢opme. [Ipn BO3HUKHOBEHUU
HEOOXOJUMOCTH BO3MOXKHA peanu3anus pabdouyeil mporpaMMbl C NPUMEHEHUEM DJIEKTPOHHOTO
oOy4eHHss M HCIOJIb30BAHMEM JMCTAaHIIMOHHBIX O00pa30BaTENbHBIX TEXHOJOTHH, BKIIOYas
npoBeqeHue 3aHsaTuil B popmate Bunaeokondepenucnszu (BKC) cornmacuo Ilucemy Munucrepcrsa
npocsemienust P® ot 12.10.2020 Ne TI'/[-1736/03 "O pexoMmeHZalMsX IO HCIOIb30BAHUIO
MH(OPMALIMOHHBIX TEXHOJIOTHI".



B cootBerctBuu ¢ I[lucekmom Munucrepcrsa npocsenienus PO ot 9 okrsaops 2020 r. Ne I']]-
1730/03 “O pekoMeHmanMsIX IO KOPPEKTUPOBKE OOpa3oBaTeIbHBIX MpOrpaMMm’™ B TEPUOJ
YpEe3BbIYANHBIX CHUTYallUid, HEOJArOMPUATHBIX MOTOJHBIX YCIOBUM, BBEACHUS KAapaHTUHHBIX
MeponpuaTuii 1o 3aboneBaeMoctu rpunmnomM, OPBU u npyrum uHpEKIMOHHBIM 3a00J€BaHUSIM,
IpernoiaBaHue y4eOHOTO MPEeIMETa «XUMUA» OCYLIECTBISETCS C MCIOJIb30BAaHUEM TUCTAHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUN U 3JIEKTPOHHOTO O0yUYEeHUSI.

IInanupyemsle pe3yJibTaThl 0CBOCHHS Y1eOHOI0 NpeAMeTa «XMMH» Ha YPOBHe
OCHOBHOT'0 00111er0 00pa3oBaHus

W3yuenne XUMHMHM B OCHOBHOM IIKOJ€ HAampaBiI€HO Ha JOCTHXKEHHME OO0YyJaroIUMUCS
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO IpeMeTa.

JIuunocmmuute pe3ynromamol

JInyHOCTHBIE Pe3ylbTaThl OCBOCHUS TMPOTPaMMbl OCHOBHOTO OOMIEro 00Opa3oBaHHS
JIOCTUTAIOTCSl B XOA€ OOyYeHUs XUMHUHM B €IMHCTBE Y4€OHOH M BOCIUTATEIbHOH [EATEIIbHOCTH
Opranuzanuu B COOTBETCTBUU C TPAAUIIMOHHBIMM POCCHUMCKHUMHU COLUOKYJIBTYPHBIMH U JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMHM, TNPHHATBIMU B OOIIECTBE NpaBMWJIaMH U HOPMaMHU IOBEACHUS U
CIOCOOCTBYIOT IIpollecCaM CaMOIIO3HAaHMs, CaMOpa3BUTHUS U COLMAIM3ALUM  O00YyYaroIIHUXCs.
JIMuHOCTHBIE pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCIIE B YACTHU:

IIaTtpuoTnyeckoro BOCIUTAHMA 1) 1EHHOCTHOIO OTHOLIEHHS K OTEYECTBEHHOMY
KYJIBTYPHOMY, HICTOPUYECKOMY U HAyYHOMY HACJIEIUI0, TIOHUMAHUs 3HAYCHHUs] XUMUYECKON HayKu B
JKU3HU COBPEMEHHOI'O OOIECTBa, CIOCOOHOCTH BJa/JETh JOCTOBEPHON HMH(OpMaLMen O MeperoBbIX
JOCTHDKEHUSIX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHOM XHMMHM, 3aMHTEPECOBAHHOCTU B HAY4HBIX
3HaHUSIX 00 yCTpOHCTBE MUpPA U OOLIECTBA;

I'pazkiaHCKOr0 BOCIMTAHUSL 2) MPEACTaBIECHUS O COLMAJIBHBIX HOPMax M IpaBUIIaX
MEXITMYHOCTHBIX OTHOIICHWH B KOJUICKTHBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
H0JIe3HOM, y4eOHO-UCCIe0BaTENbCKOM, TBOPUECKON U APYrUX BHUJAX JESITEIbHOCTH; TOTOBHOCTH K
pa3HoOOpa3HOW COBMECTHOW JEATENbHOCTH MPU BBIIOJHEHUM Y4eOHBIX, IO3HABaTEJbHBIX 3ajad,
BBIOJIHEHUM XHMHYECKHUX HKCHEPUMEHTOB, CO3JaHMM Yy4YeOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO W B3aMMOINOMOIIM B TMpoliecce 3TOM y4yeOHOM JesTeNbHOCTH; TOTOBHOCTHU
OLICHMBATh CBOE MOBEJCHHUE U MOCTYIKH CBOMX TOBAapHILIEH C MO3ULUU HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHUSI TIOCJIEICTBUNA MOCTYIIKOB;

ILleHHOCTH HAy4YHOro MO3HAHMSA 3) MHPOBO33PEHYECKUX IMPEACTABICHUH O BELIECTBE U
XUMHYECKONM  PEaKIUH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKud U
COCTABJIAIOLIMX OCHOBY JUI TMOHMUMAHUS CYIIHOCTH HAy4YHOH KapTHHBI MHpa; MpPEICTAaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOJIbI, B3aUMOCBA3SIX YEJIOBEKA C MPHUPOJHON Cpenoid, o
POJIM XMMHUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTEIbHBIX MOTHBOB, HANpPAaBJIEHHBIX Ha MOJy4YEHHE HOBBIX 3HAaHUN MO XUMUMH,
HEOO0XOIUMBIX JUIs 00BSICHEHUS Ha0JII0JaeMbIX IPOLIECCOB U SIBJICHUM;

5) no3HaBaTenbHOW, UHPOPMAITMOHHON M YMTATENbCKOM KYyJIbTYphl, B TOM YHCJIE HAaBHIKOB
CaMOCTOSITENIbHOW pabOThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPaTypod, JOCTYHHBIMHU
TEXHUUYECKUMHU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOyYEHHIO U MO3HAHUIO, JTH0OO3HATETLHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOW W WCCIIENOBATEILCKOW JEATEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HalpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJIbHEHIIEM;

@®opMUPOBaHUS KYJIbTYPbI 310POBbsl 7) OCO3HAHUS LEHHOCTU >KU3HU, OTBETCTBEHHOTO
OTHOILIEHHSI K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha 37I0POBBIM 00pa3 >KW3HU, OCO3HAHUS MOCIEICTBUI U
HENPUSITHUS BPEIHBIX MPUBBIYEK (YIOTpeOJICHUs alKOrojsi, HApKOTUKOB, KYpeHHUs), HEOOXOUMOCTH
coOuo/ieHus MpaBuil 0€30MacHOCTH NpU OOpalleHUH C XMMUYECKMMHU BEIECTBAMU B OBITY U
peanbHOU KU3HU,

TpynoBoro BocnuTaHusi 8) WHTEpeca K MPAaKTUYECKOMY HM3yuUeHHIO Npodeccuii U Tpyaa
pa3IMYHOTO POJia, YBaKEHHE K TPYAY M pe3yiabTaTaMm TpPYAOBOH JEsATENbHOCTH, B TOM 4YHCIE Ha
OCHOBE TPUMEHEHHUS NPEJAMETHBIX 3HAHUW MO XUMHMH, OCO3HAHHOTO BBIOOPA WHAMBHIYaTbHOMN



TPAEKTOPUH MPOJIOJHKEHUSI 00Pa30BaHUs C YUETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX HHTEPECOB W TMOTPEOHOCTEH; yCMemHONW MNpodecCHOHATBHOM ACSITEIBHOCTH H
Pa3BUTHS HEOOXOAUMBIX YMEHHI; TOTOBHOCTD aallTUPOBATHCA B IPOPECCHOHATIBHON cperie;

JKOJIOTHYECKOr0 BOCIUTAHUSA 9) HKOJOIMUECKH Le1eCO00pa3HOro OTHOIIEHUS K IPUPOJE
KaK MCTOYHHUKY JKU3HM Ha 3emile, OCHOBE €€ CYyILeCTBOBaHMS, NOHUMaHMs LIEHHOCTU 3JJ0POBOIO U
Oe3omacHoro oOpa3a >KM3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (u3nueckoMy u
NICUXUYECKOMY 37I0POBbIO, OCO3HAHMS LIEHHOCTH COOJIOJICHUS MPaBHil O€30IacCHOTO MOBEACHUS MPU
paboTe C BelecTBaMu, a TAK)XKE B CUTYallUsAX, YTPOXKAIOLIUX 3J0POBbIO U )KU3HHU JIIOJIEH;

10) cmocoOHOCTH NPUMEHATH 3HAHMSA, NOJYy4YaeMble IPU HU3YyYEHUM XUMHUH, JUISl pELICHUS
3aJa4, CBS3aHHBIX C OKPY)KAIOILEH IPUPOAHOM CPENOM, IOBBIMIECHUS YPOBHS HKOJOIMYECKON
KYJIBTYpBl, OCO3HAHHs TJ00AJILHOTO XapaKTepa 3KOJOIMYECKHX MpoOJieM M MyTel WX pelieHus
IIOCPEACTBOM METOJIOB XUMUU;

11) 3KOJIOTMYECKOrO0 MBIIUIEHUS, YMEHMSI PYKOBOJICTBOBAaTbCS UM B I103HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

Memanpeomemmnuie pe3yibmamaol

B cocraBe MeranpeaMETHBIX pPE3YJIbTAaTOB BBIIEIAIOT 3HAYUMbIE JUISL (OPMHUPOBaHUS
MHUPOBO33pEHUs] OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs, NPHUHLMUI, TUIOTE3a, (akT, cUcTeMma,
polecc, 3KCIEPUMEHT U Jp.), KOTOpbIE MCIOJIB3YIOTCA B €CTECTBEHHO-HAYUHBIX Y4YeOHBIX
npeaMeTax M MO3BOJISIIOT HAa OCHOBE 3HAHUHM M3 ATUX NPEAMETOB (POPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOM HayyHOW KapTHMHE MHpa, U YHHBEpcallbHble yueOHble AeHCTBUS (T103HaBaTEIbHbIE,
KOMMYHHKATHBHBIE, PETrYJIATUBHBIC), KOTOpble OOecreynBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYILECTBIICHUIO Y4eOHOH AeATeNbHOCTH. MeTanpeaMeTHbIe
pe3ysibTaThl OCBOEHHUS O0pa30BAaTEIbHOM NpOrpaMMbl IO XHMMHMHU OTPakalOT — OBJIAJICHUE
YHUBEPCAJIbHBIMU [I03HABATECIIHBIMU ICHCTBUSMH, B TOM YHCJIE:

ba3zoBbIiMM JIorMYecKHMMH JAelicTBUSAMHM 1) yMEHUEM HCIONIb30BaTh MPUEMBI JIOTHYECKOTO
MBILIUICHUs] TPU OCBOEHUM 3HAHWM: pPAacKpbIBaTh CMBICI XUMHUYECKUX IMOHSATHHA (BBIIENATH HX
XapaKTepHble MpPHU3HAKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TIOHATUSMHU), HCIIOJIb30BAThH
HOHATHUS JUIsl OOBSICHEHUsI OTAEIbHBIX (DAKTOB U SIBJICHUH; BBIOMpATh OCHOBaHMS M KPUTEPUU JUIS
KJIacCCU(UKALUU XMMHUYECKHUX BEIIECTB M XUMHUYECKHX peaklui; yCTaHaBIMBaThb MPUYMHHO-
CIIEZICTBEHHBIE CBSI3U MEXIYy OOBEKTAMHU HW3YyUEHHs; CTPOUTh JIOTUYECKUE PaCCYXKIECHUS
(MHIIyKTUBHBIE, €TyKTUBHBIE, 110 aHAJIOTHH); IEJIaTh BBIBOBI U 3aKJIIOUEHUS;

2) yMEHHEM NPUMEHSTh B MPOLECcCe MO3HAHUS MOHATHS (MIpEeIMETHbIE U METallpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIHM, MHCIONb3yeMble B XUMHUH, [peoOpa3oBbIBATH LIMPOKO
IOpUMEHsIeMble B XMMHUHU MOJIENIbHBIE MPEICTABICHUS — XUMHUYECKUH 3HAK (CMMBOJ 3JEMEHTa),
XUMHUYEcKass ¢opMyJa U ypaBHEHHME XHMHUYECKON peakIuu — TMpH pelieHuH YydeOHo-
MIO3HABATENIBHBIX 337a4; C YYETOM ITUX MOJEJIBbHBIX IPEICTABICHUM BBISBIATH U XapaKTEpU30BaTh
CYILIECTBEHHbIEC MTPU3HAKN HM3YYaeMbIX OOBEKTOB — XMMHMUYECKHX BEIIECTB U XMMHUYECKUX pEeaKluii;
BBISBIIATH OOIME 3aKOHOMEPHOCTH, IPUYNHHO-CIIEICTBEHHbBIE CBA3M U MPOTHBOPEYMS B M3Y4aeMBbIX
mpoueccax M SIBICHUAX; HpelaraTb KpPUTEpUU JUIsl BBISABIECHUS OSTHUX 3aKOHOMEpPHOCTEH U
OPOTHBOPEYMI; CaMOCTOSITEIbHO BBIOMpPATh CIOCOO pemleHus y4deOHOM 3amgauM  (CpaBHHUBATH
HECKOJIbKO BapHaHTOB pEUIeHMs], BbIOMpaTh HanOojiee MOAXOASIIMN C y4ETOM CaMOCTOSITENILHO
BBIJICJIEHHBIX KPUTEPUEB);

BazoBbIMH Hcci1e10BaTeIbLCKUMH 1eHCTBUSIMU 3) YMEHHEM HCIIOJIb30BaTh IMOCTABICHHBIE
BONPOCHI B KaueCTBE MHCTPYMEHTA TO3HAaHUS, a TakXKe B KaueCcTBE OCHOBBI A (pOpMUPOBaHUS
TUIOTE3bI 10 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYXKICHUM;

4) nmpuoOpeTeHue OmbITa MO IJIAHWPOBAHUIO, OPraHM3allMUd M IPOBEACHUIO YYECHMUYECKUX
HKCIIEPUMEHTOB: yMEHHE HaOJI0JIaTh 3a XOJOM IIPOIEcca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro
pe3yibTar, (opMmynupoBaTh 0000IIEHHS W BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOIO OIIBITA,
HCCJIEIOBAHMsI, COCTABIIATh OTUET O MPOJIesIaHHOM paboTe;

PaGoroii ¢ mHdopmanmeii 5) ymeHueM BbIOMpaTh, aHANM3MPOBATH U HMHTEPIPETHPOBATH
MH(OPMALIMIO Pa3IMYHBIX BUAOB M (OpPM MPEACTABICHUS, MOTYYAEMYI0 M3 Pa3HbIX HUCTOYHUKOB



(HayyHO-TIONyJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJEp)KaHMs, CIPAaBOYHBIC IOCOOUS, PECYpCHI
HuTepHeTa); KpUTUYECKU OLIEHUBATH MTPOTUBOPEUNBYIO U HEJJOCTOBEPHYIO HH(OPMALINIO;

6) yMEHHEM MPUMEHSATH Pa3IMYHbIE METOBl U 3aIPOCHI MIPHU TOUCKE U 0TOOpe MHPOPMALIUU
U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOAMMBIX JJIsl BBITIOJHEHHUS y4EOHBIX M MO3HABATENIbHBIX 3a/1a4
OTIpEeNeIEHHOTO THUMA; TPHOOpeTeHHe OmbITa B 00JaCTH MCIONB30BaHUS HH(DOPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYyJlb TYpOl aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM; CAMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO ()OpMY MpeCTaBIeHUs HHPOPMALIUN
U WUIIOCTPUPOBATh PelIaeMble 3a7aud HECIOKHBIMU CXeMaMH, JuarpaMmmamu, ApyruMu GopMamMu
rpaduKu 1 UX KOMOUHAIUSAMU;

7) yMeHuEM HCIOJb30BaTh W aHAIU3UPOBATh B IMpollecce y4eOHONW M HCCIeI0BaTEIbCKOU
JeSITeIbHOCTH MH(POPMALIMIO O BIMSHUU IMPOMBIIUIEHHOCTH, CEIbCKOTO XO035CTBAa M TPAHCIOPTA Ha
COCTOSTHUE OKPY’KaIoIel MPUPOIHOM Cpeibl;

YHuBepcaJlbHBIMM KOMMYHUKATHBHBIMH /1€ICTBUAMM 8) YMEHHUEM 3a/laBaTh BOIIPOCH! (B
X0lle Jualiora W/WiIW JUCKYCCHM) IO CYHIECTBY OOCYXKJaeMol TeMbl, (OpMyIupoBaTh CBOU
IPEJJIOAKEHUS OTHOCUTEIBHO BBIIIOIHEHMSI IPEJIOKEHHOM 3a1au;

9) nmnpuoOpereHHe ONbITa MPE3CHTALUU PE3YJNbTaTOB  BBIIOJHEHUS  XHUMHUYECKOTO
AKCIIEpPUMEHTA (JIaOOpaTOPHOTO OTMBITA, JIAOOPATOPHOU PaOOTHI IO UCCIICIOBAHUIO CBOWMCTB BEILIECTB,
yueOHoro mpoekrta); 10) 3auHTEepecoOBaHHOCTh B COBMECTHOW CO CBEPCTHUKAMHU TO3HABATEIHLHOU U
HCCJIEIOBATEIbCKOM E€ATEIbHOCTU NIPU PEIICHUH BO3HUKAIOIIMX IPOOJIEM Ha OCHOBE y4ETa OOIIMX
MHTEPECOB U COTrJacoBaHUs MO3UIUN (00CYXkAeHHsS, OOMEH MHEHUSIMHU, «MO3TOBBIC IITYPMBI»,
KOOpJMHAILIMSI COBMECTHBIX JEHCTBHM, ONpENeIeHNe KPUTEPUEB 10 OLICHKE KayecTBa BBINOJIHEHHOMN
paboThl U J1p.); YHUBEPCAIbHBIMH PETYISATUBHBIMU ACHCTBUSIMU

11) ymeHMeM CaMOCTOSITEIbHO  ONPEAENATh LEeNu  JeATENbHOCTH, IUIAHUPOBATb,
OCYIIECTBIISITh, KOHTPOJIMPOBATh U MpPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO MACSTENBHOCTD,
BbIOMpaTh HambOonee 5(pdexkTuBHbIE CHOCOOBI pemieHust Y4eOHBIX U TO3HABATEIBHBIX 3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh IMPENJIOKEHHBIM aIrOpUTM JIEHCTBUNA NIpU
BBITNIOJIHEHUHU 33/1aHUI ¢ YYETOM IOJIyUYEHHUSI HOBBIX 3HaHUHM 00 M3ydyaeMbIX 00bEKTaxX — BELIECTBAaX U
peaKusx; OlEHUBATh COOTBETCTBHE MOJIYUEHHOTO Pe3yJibTaTa 3asBICHHON 1eNH;

12) ymeHueM HCNONb30BaTh WU aHAIM3UPOBATh KOHTEKCTHI, IpeJylaraéMbleé B YCIOBHUU
3aJlaHuH.

Ilpeomemmnbwie pe3yromamul

B cocraBe mpeaMETHBIX pe3yibTaTOB 10 OCBOEHHIO O0S3aTENBbHOTO COZAEp KaHus,
YCTaHOBJICHHOTO JIAHHOW MTPUMEPHOM pabouel mporpaMMoil, BBIIETSIOT: OCBOCHHBIE 00YJarOITUMUCS
Hay4Hble 3HaHUS, YMEHHUS M CHOCOOBl AEWCTBUH, crneuupuyeckue s MpeaIMEeTHOH o01acTu
«XuMHs», BHIBl JAESITEIBHOCTM IO TOJYYEHHI0 HOBOTO 3HAHHUS, €ro HMHTEpIpeTaluu,
npeoOpa3oBaHUI0 W MPUMEHEHMIO B PA3IMYHBIX YYEOHBIX M HOBBIX CHUTyauusix. [IpenmeTHble
pe3yNbTaThl MPEACTABIECHBI IO TOAaM OOYYEHHS] U OTPaXKaloT c(hOPMHPOBAHHOCTH Y OOYUaOLIUXCS
CIENYIOLIUX YMEHUM:

8 KUIACC

1) packpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TMOHSATHI: aTOM, MOJIEKYJa, XUMHUYECKH
AIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOpPOJIHAs M HEOJHOPOIHAs),
BaJICHTHOCTb, OTHOCHUTENbHAs aTOMHAas W MOJIEKYJISIpHas Macca, KOJWYECTBO BEILECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas J0JIsl XUMUYECKOTO 3JIEMEHTa B COETUHEHUH, MOJISIPHBIM 00BEM, OKCH,
KHCJIOTa, OCHOBAHUE, COJb, 3JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIIEHUS, XMMHUUYECKas peakuus,
KJIacCU(pUKaLlMs pPEaKIHi: peakluu COEAUHEHMS, DPEaKIMH pa3joKeHUs, peakluu 3aMelleHus,
peakuuu oOMeHa, 3K30- U SHIOTEPMUYECKHE PEaKIMU; TEIuloBoi 3(ddekT peakuuu; siApo aroma,
AIIEKTPOHHBINA CJIOM aTOMa, aTOMHas OpOuTanb, paAuyC aTOMa, XMMHYECKas CBs3b, MOJIApHAS U
HENOJISIpHAasl KOBAJIEHTHAsl CBA3b, MOHHAs CBS3b, MOH, KaTMOH, aHUOH, PacTBOpP, MaccoBasl A0
BelecTBa (IIPOIICHTHAS] KOHIIEHTPAIHS) B paCTBOPE;

2) WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH (CM. M. 1) U PUMEHSATH
9TH MOHSATHS MPU ONHUCAHUU BEIIECTB U UX MPEBPALLECHUI;



3) ucmonap30BaTh XMMHUYECKYIO CUMBOJIMKY JUUISI COCTaBJICHUS (POPMYIT BEUIECTB M YpaBHEHHM
XUMHYECKUX PEAKIIUN;

4) ompenensiTb BaJICHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCJMHEHUSX; CTEICHb
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCAMHEHUAX; NMPUHAIIEKHOCTh BEIIECTB K OIpeleIEHHOMY
KIIACCy COeAWMHCHHH 1o ¢dopMyliaM; BHUJ XHUMHUYECKOM CBS3M (KOBaJCHTHAasE W WOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

5) packpeiBath cmbich Ilepumonnueckoro 3akona JI. M. MenneneeBa: JeMOHCTpUPOBATH
MOHMMAaHHE TEePUOJNYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB OT HX IOJIOKEHHUS B
[lepuoanueckoii cucreme; 3aKOHOB COXPAHEHHS MacChl BEILIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO Y4Y€HHs, 3aKOHa ABOraJpo; OMHCHIBAaTh U XapaKTepu3oBaTh TaOIMUHyIO (opmy
[Teproanueckoil CUCTEMbl XMUMHUYECKUX 3JIEMEHTOB: pa3iMuaTh NOHATUSA «rJlaBHas noArpymnna (A-
rpymmna)» u «mobounas mnoxarpynmna (b-rpynma)», manbie W OonbIIME TEPHOJBI; COOTHOCHTH
0003HaueHMsI, KOTOpble MMeEIOTCs B Tabmune «lleproguueckas cucTeMa XHMHYECKUX SJIEMEHTOB
J. . MengeneeBa» C YHMCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XUMHUYECKHX 3JEMEHTOB
(coctaB u 3aps Aapa, 00IIee YUCIIO FIEKTPOHOB U PACIIPECIIEHUE UX 110 SJIEKTPOHHBIM CII0SIM);

6) kimaccU(pUIMPOBATh XUMUYECKHE DJIEMEHTHI; HEOPraHMYECKHUE BEUIECTBA; XHUMHUYECKUE
peaxiuu (110 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3D (DeKTy);

7) xapakTepu3oBaTh (OMHCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BELIECTB PAa3IMYHBIX
KJIaCCOB, MOJTBEpXKJasi ONMCAHWE NPUMEpPaMH MOJIEKYJISPHBIX YpPaBHEHUH COOTBETCTBYIOILIUX
XUMHYECKHUX PEaKIIHii;

8) IporHo3upoBaTh CBOWCTBAa BEUIECTB B 3aBUCHUMOCTH OT HX KadeCTBEHHOI'O COCTaBa;
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSX;

9) BBIUKCHATH OTHOCHUTEIbHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO
JIONIF0 XMMHUYECKOT0 AJIEMEHTa Mo (popmyse COeAUMHEHMsS; MACCOBYIO JIOJIO BEIIECTBA B PacTBOPE;
IPOBOAMTDH PACUEThI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

10) npuMeHSITh OCHOBHBIC OINEPAI[MH MBICIUTEIbHON ESITEIbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHHE, 00O0OIICHHNE, CHCTEMAaTH3aINI0, KIIacCU(DUKAIINIO, BBISIBIICHUE MPHYUHHO-CIICICTBEHHBIX
CBsI3eM — I U3y4eHUsl CBOMCTB BEUIECTB U XMMHUUYECKUX PEAKIUi; €CTECTBEHHO-HAYYHbIE METObI
MO3HaHUS — HaOII0ACHNE, U3MEPEHHE, MOJIEIUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

11) ciemoBaTh  TpaBWIaM  MOJNB30BaHUS ~XUMHYECKOH MHOCYmoW ©  J1aDOpaTopHBIM
o0opy/i0BaHuEM, a TaKXke MpaBuiiaM oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C UHCTPYKLUSAMHU 10
BBIMOJIHEHUIO JTAOOPAaTOPHBIX XMMHUYECKHX OIBITOB IO IMOJYYEHHIO U COOMpPAHHIO ra3000pa3HbIX
BEIECTB (BOAOPOJAa U KHUCIOPOJa), IPUTOTOBIEHUIO PACTBOPOB C ONPENEIEHHON MacCOBOM osei
pacTBOPEHHOIO  BEIIECTBA; IUIAHWPOBaTb U NPOBOJUTH XHMHUYECKHE OKCIIEPUMEHTHI  I10
pacro3HaBaHUIO PACTBOPOB ILIEIOYEH M KUCIOT C MOMOIIbIO UHJIMKATOPOB (JaKkMyc, (eHondTanaenH,
METHIIOPAHXK U JIp.).

9 KUIACC

1) packpbIBaTb CMBICI OCHOBHBIX XHMHYECKHMX MOHATHH: XHMHYECKHUH DSJIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, AaHWOH, IPOCTOE BELIECTBO, CJIOXHOE BEILIECTBO, BaJECHTHOCTH,
IIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCICHUS, XUMUUYECKasl pEaKliis, XUMUYECKas CBA3b, TEIUIOBON
3¢¢deKkT peakuuu, MoOJb, MOJSPHBIH 00BEM, pacTBOp; DIIEKTPOJUTHL, HEDIEKTPOIUTHL,
AIIEKTPOJIUTUYECKAsl JIUCCOLMAIMS, pPEeaKUMd HOHHOro oOMeHa, KaTalu3aTop, XHMHYECKOe
paBHOBecHe, OOpaTHMble U HEOOpaTHMBbIE pEeaKlUH, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEAKIIMH,
OKHCITUTENb, BOCCTAHOBUTENb, OKHUCJICHHE U BOCCTAHOBJCHME, AIOTPONUs, aM(OTepHOCTH,
XUMHUUYECKasi CBA3b (KOBaJCHTHAs, HOHHAsA, METAJUINYECKas), KpUCTAIIINYecKasl pemérka, KOppo3us
METAaJUIOB, CIUIABBI; CKOPOCTh XUMUYECKOH peakiy, npeaenbHo nomnycrumas konnentpanus (I11K)
BEIIECTBA;

2) WITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHYECKUX MOHATHH (CM. M. 1) U IpUMEHATh
9TH MOHATHS MPU ONHUCAHUU BEIIECTB U UX MPEBPALLECHUI;

3) ucnonap30BaTh XMMUYECKYIO0 CUMBOJIMKY JUISL COCTaBJICHUs (POPMYJI BELIECTB U YpaBHEHHI
XUMUYECKHUX PEAKINN;



4) onpenensTh BAJIEHTHOCTh U CTENEHb OKHUCICHUS XMMHUYECKUX AJIEMEHTOB B COEIUHEHUSX
pPa3IMYHOrO COCTaBa; IPUHAJIEKHOCTh BEHIECTB K ONPEICIEHHOMY KJIACCy COEOUHEHUW IO
dopmynaM; BHUJ XUMHYECKOW CBs3HM (KOBAJICHTHAs, MOHHAs, METAJUIMUECKas) B HEOPTaHUYECKUX
COCIMHEHUSX; 3apsii MOHA MO XHUMHUYECKOW QopMmyse; XapakTep cpellbl B BOIHBIX PAacTBOPax
HEOPraHWYECKUX COCAMHEHMM, TUIl KPUCTAIINYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

5) packpsiBath cMbica [lepuogudeckoro 3akona JI. . MenaeneeBa 1 A€MOHCTPUPOBATH €0
NOHMMAaHME: OIMCBHIBaTh W XapaKTepu3oBaTh TabmuuHyio (opmy Ilepuonmueckoil cucteMsl
XUMHYECKHX OJJIEMEHTOB: pa3jinyaTh IOHATUS «TJaBHas noArpymmna (A-rpymma)» U «1oOouHas
noarpynna (b-rpymma)y, Manbie u 60bIIME IEPUOABI; COOTHOCUTH 0003HAUEHHSI, KOTOPBIE HMEIOTCS
B IEpPUOJNYECKON TalJHIle, C YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XHMHUYECKUX
AIIEMEHTOB (COCTaB U 3apsj A1pa, 00IIee YUCIO0 IEKTPOHOB U PaCIpeIeIeHUue UX MO AIEKTPOHHBIM
CJI0sIM); OOBSCHATH OOIIMEe 3aKOHOMEPHOCTH B MU3MEHEHUHU CBOICTB 3JIEMEHTOB M UX COEIUHEHUH B
Ipejienax MaJbIX IEPUOJIOB U IJIABHBIX MOArPYII ¢ yYETOM CTPOEHUS UX aTOMOB;

6) kinaccuuUUpPOBATh XUMUYECKHE SJIEMEHTHI; HEOpraHMYeCKHe BEILIECTBA; XUMHYECKHE
peakuuu (IO YMCIy M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEMJIOBOMY 3¢ (deKTy, 1mo
W3MEHEHUIO CTENEHEH OKHUCICHHS XUMUYECKUX JIEMEHTOB);

7) xapakTepu30BaTh (OMHUCHIBATH) OOIIHME U CIICIUPUICCKUE XUMUYECKHUE CBOMCTBA MPOCTHIX
U CJOKHBIX BEIIECTB, MOJATBEPXKIasi OMUCAHUE NMPUMEPAMH MOJIEKYJSPHBIX U MOHHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN;

8) cocTaBisATh YpaBHEHHUS DJIEKTPOJIUTHUYECKON AMCCOIMAIMKM KHUCIOT, LIeIoueld U Colei;
IIOJIHBIE W COKpaUI€HHbIE YpaBHEHHUS peakUUid HOHHOro OOMEHa; YpaBHEHHUS pEeaklui,
MOATBEPKIAIOIINX CYIIECTBOBAHNE T'€HETUYECKON CBA3U MEXAY BELIECTBAMU PA3JIMUHBIX KJIACCOB;

9) packpeiBaThb CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEACTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

10) nporHo3upoBaTh CBOMCTBa BEIIECTB B 3aBUCHMMOCTH OT UX CTPOCHHS, BO3MOXXHOCTH
MPOTEKAHUsI XUMUYECKUX IIPEBPAILIEHUNA B PA3JIMYHBIX YCIOBHUSIX;

11) BBIYMCIIATH OTHOCHTENIBHYIO MOJCKYISPHYIO M MOJISIPHYIO MAacChl BELIECTB; MAaCCOBYIO
JIONIF0 XMMHUYECKOT0 AJIeMEHTa Mo (opMmyse COeAMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE;
IIPOBOAMTH PAcU€ThI [0 YPABHEHUIO XUMUYECKON PEaKIUH;

12) cienoBaTh MpaBWJIaM  [OJb30BAHUS XMMHYECKOW TOCYAOH W J1abOpaTOpHBIM
0o0opy/i0BaHuEM, a TaKXke IMpaBuUiiaM oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C UHCTPYKLIUSAMHU 10
BBITIOJTHEHHUIO JIA0OPATOPHBIX XMMHUYECKUX OMBITOB MO TOIYYEHUIO U COOMpaHHIO Ta3000pa3HbIX
BEIIECTB (AaMMHUAKa U YIJIEKUCIIOTO rasa);

13) mpoBOAWTH pEaKIUH, MOATBEPKAAOIINE KAUYCCTBEHHBIH COCTAB Pa3IMYHBIX BEIHICCTB:
pacro3HaBaTh OMBITHBIM MTYTEM XJIOpUJI, OPOMU/I-, HOUT-, KapOOHaT-, hocdat-, CumMKar-, cyabdar-,
TUAPOKCHUI-UOHBI, KATUOHBI AMMOHHSI M MOHBI M3YYE€HHBIX METAJIJIOB, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

14) mpUMEHSTh OCHOBHBIE OIEpAIlMM MBICTUTENBHON IeSTeNbHOCTH — aHalW3 U CHHTE3,
CpaBHEHME, 0000IeHUe, CHUCTEMAaTU3alllI0, BBISIBICHHE NPUYMHHO-CIECICTBEHHBIX CBA3eH — s
M3Y4YEHUsl CBOMCTB BEIIECTB U XMMHUYECKUX PEAKLM; €CTECTBEHHO-HAy4YHbIE METOJIbl MMO3HAHUSI —
Ha0JII0/IeHUE, U3MEPEHNE, MOJIEIIMPOBAHNE, SIKCIIEPUMEHT (peabHbI U MBICICHHBII).

Conep:kanue y4eOHOT0 nmpeaMeTa «XuMUsD)

8 KJIACC.

IlepBoHayajbHBICe XUMHYECKHE TOHATHS

IIpeamer xumun. Poip XumMuu B KU3HU 4yenoBeka. Tena n Bemectsa. Pu3ndeckue CBOMCTBA
BELIECTB. ArperaTHOE COCTOsIHUE BelecTB. [[oHsATHE 0 METOIax MO3HAHUS B XUMUH. XUMUS B
cucreMe HayK. YucTteie BemnecTBa U cMecu. CriocoObl pa3ieiieHus: CMecei.

ATOMBI M MOJIEKYJIBl. XUMUYECKHUE 2TIEMEHTHI. CUMBOJIBI XUMUYECKUX JIEMEHTOB.

IIpocTble u cioXkHBIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.



Xumuueckasi popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BelecTB. OTHOCUTENbHAS aTOMHas Mmacca. OTHOCHUTENIbHASI MOJIEKYIIsIpHAs Macca. MaccoBas 1071
XUMHYECKOI'O 2JIEMEHTA B COCJUHEHUH.

Pu3nyuecKre 1 XUMHUYECKHE SIBJICHUS. XUMUYECKasl peaklys U €€ MpU3HaKu. 3aKOH COXPaHEHUs
Macchl BellecTB. XUMHUYeckre ypaBHeHH. Kimaccupukanus XUMHYECKIX peakuil (COeTMHEeHuS,
pasoKeHM S, 3aMeIIeHusI, 0OOMEHA).

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYI0#, ¢ mpaBuiIaMu paboTHI B
naboparopuu U npuéMamMu oOpaleHus ¢ 1abopaTOpHbBIM 000PYIOBaHUEM; U3YUYECHUE U ONHUCAHUE
¢u3nUecKux cBOMCTB 00pa3I0B HEOPraHMUYECKUX BEIIECTB; HAOMOqeHNE (PU3NIECKHX (TUIaBJICHHUE
BOCKa, TassHUE JIb/Ia, PACTUPAHHE caxapa B CTYIKE, KUIIEHUE U KOHJICHCAIINS BOJIbI) 1 XUMUYECKUX
(ropeHue cBeuH, MPOKATUBAHUE METHON MTPOBOJIOKH, B3aMMOJICCTBUE MeJIa C KUCJIOTOM) SIBJICHUH,
HaOJII0/IEHUE U ONUCAHKE MTPU3HAKOB IPOTEKAHUS XUMUYECKUX peakiuil (pa3aoKeHue caxapa,
B3aMMO/ICHCTBHE CEPHON KUCIIOTHI C XJIOpUAOM Oapus, paznoxenue ruapokcuna meau(1l) npu
HarpeBaHuU, B3auMoJIeHCTBUE kesie3a ¢ pacTBopoM conu Meau(1l)); usyyenue cnoco6oB pazaeneHus
cMecel (¢ TOMOIIBI0 MarHuTa, GUIbTPOBAaHKE, BBIIAPUBAHUE, TUCTUILIAIMS, XpoMaTorpadus),
MPOBEJICHNE OYHCTKH MOBAPEHHOM COJIM; HAOIIOACHNE U ONKMCAHUE PE3YJIbTaTOB MPOBEACHMUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl; CO3/1aHUE MOJIETeH MOJIEKYJI (1IapOCTEPHKHEBBIX ).

BaskHeiilmue npeacTaBuTe 1M HEOPraHMYECKNX BEIECTB.

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — aneMeHT u ripoctoe BemiecTBo. Haxoxaenue
KHUCITIOpOJia B IpUpoie, PU3NYECKUE U XUMUYECKHE CBOICTBA (peakiuu ropenus). OKCUIbL.
[Tpumenenue kucnopoa. CriocoObl MOIy4eHHS KUCIOpOoa B JIA0OPATOPUHU U TIPOMBIIIIEHHOCTH.
KpyroBoport kucnopona B mpupojae. O30H — auioTpornHas MoaupuKaius KUCIOpoa.

TernoBoit 3¢ (heKkT XUMUIECKOH peakinu, TEePMOXUMUYECKHE YPAaBHEHHUS, K30~ U SHIOTCPMUIECKUE
peakiuu. TOIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/1yXa, yCUJICHHE MapHUKOBOro 3ddexTa,
paspylIeHHe 030HOBOTO CIIOS.

Bogopon — snemeHT u mpocTtoe BelecTBo. Haxoxaenue Bogopoaa B nmpupoje, pusudeckue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI oy4eHus. Kucnoter u conm.

KonuuecTBo BemectBa. Moinb. Mosnsipaas macca. 3akoH ABoraapo. MossipHbIif 00bEM ra3osB.
Pac4€Tbl M0 XMMHUYECKUM ypaBHEHUSM.
®dusnueckue cBOMCTBa BoAbL. Boaa kak pactBoputens. PacTBopbl. HacklllieHHBIE 1 HEHACBIILIEHHBIE
pacTBOpBL. PacTBOpUMOCTB BELIECTB B BOJIE. MaccoBas 10151 BEIIECTBA B paCTBOPE. XUMUYECKUE
cBoiicTBa BoAbl. OcHOBaHMs. Posb pacTBOpPOB B pUpOE U B KU3HU YeraoBeka. KpyroBopoT BobI B
Ipupoze. 3arpsA3HeHNe NPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccudukanus neoprannueckux coequnenuid. Oxcunapl. Kinaccudukaius okCHI0B:
coseoOpa3ymomue (0OCHOBHbIE, KUCIOTHBIE, aM(OTepHbIE) U HecosleoOpasytoe. Homenknarypa
OKCHJI0B (MEXyHapo/IHasl U TpUBHaJbHAas). PU3NYECKUE U XUMHUYECKHE CBONWCTBA OKCH/IOB.
ITony4yenue okCUa0B.

OcHoBanust. Knaccugukanys ocHOBaHUMN: MIENOYN U HEpAaCTBOpUMBIE OcHOBaHUA. HomeHkiatypa
OCHOBaHMH (MeXIyHapoHas U TpUBHANIbHAS ). DU3HUECKUE U XUMUYECKHUE CBOMCTBA OCHOBAHHM.
[Tonydyenne ocHOBaHMIA.

Kucnotsl. Knaccuduxanms kuciaor. HomeHkaTypa KUCIOT (MEXIyHapOAHAs U TPUBHATIbHAS).
dusnueckre 1 XUMHUYECKHe cBOiicTBa KUCIIOT. Psay aktuBHOCcTH MeTaiiioB H. H. bekerona.
[Tony4yeHue KUCIoT.

Comu. Homenkmnatypa coseit (MexayHapoIHast U TpUBHANIbHAS ). DU3HUECKUE M XUMUUECKHIE
cBoiicTBa cosiei. Ilomyuenue coneil. ['eHeTnueckas cBsA3b MEXAY KJIacCaMH HEOPraHMYECKHUX
COCTUHEHUN.

XVMMHYECKUH IKCIIEPUMEHT: KaYECTBEHHOE OIPENIEIIEHUE COACPKAHMS KUCIOPOa B BO31YX€E;
MoJiyueHue, coorupaHue, pacro3HaBaHUe U U3YUYE€HUE CBOMCTB KUCIIOpOAa; HaOI01eHne
B3aMMOJEMCTBHS BEILIECTB C KUCIOPOJOM U YCIOBHUS BOSHUKHOBEHUS U NIPEKPAILIEHUS TOPEHUS

(moxkapa); 03HaKOMJICHHE C 00pa3IiaMy OKCHUJIOB M OTIMCAaHUE X CBOMCTB; MOJIyYeHHE, COOMpPAHHE,

pacro3HaBaHME CBOMCTB BOJ0poja (TOpeHue); B3auMoaecTere Bogopoaa ¢ okcuaoM meau(Il)



(BO3MOYHO HCITOJIb30BaHNE BUICOMATEPHAIIOB); HAOIIOIeHHE 00pa3I[0B BEIIECTB KOJIMUECTBOM

1 monb; uccnenoBanre 0COOEHHOCTEH PacTBOPEHHUS BELIECTB € PA3IMUHON pacCTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA;
B3aMMOJICICTBHE BOJIbI C METAJUIAMHU (HATPUEM U KalbleM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); OMPEICTICHUE PACTBOPOB KHUCIIOT U IIEI0UEH C TOMOIIbI0 HHANKATOPOB;
UCCclIeJoOBaHle 00pa3lioB HEOPTAHUYECKUX BEILIECTB PA3JIMYHBIX KIACCOB; HAOIIOICHUE NU3MEHEHHS
OKpacKH UHJIMKATOPOB B PACTBOpPAX KUCIOT M IIeJ0ouei; u3yueHue B3aumoaeiictus okcuaa meau(1l)
C PaCTBOPOM CEPHOM KHUCIJIOThI, KUCJIOT ¢ METAJNIaMU, PEaKLIMi HEUTPaIU3aluy; IOJy4YeHUe
HEpPAaCTBOPUMBIX OCHOBAHUI, BBITECHEHUE OJHOTO METAJLJIA APYTUM U3 PACTBOpA COJIM; PELIEHUE
SKCHEPUMEHTAIBHBIX 337a4 110 TeMe «BaxkHelue Ki1acchl HEOPTaHUYECKUX COSTUHEHUI».
Hepuoauveckuii 3akoH u [lepuoanyeckasi cucrema xumMudeckux 3jiemeHroB {. U. MenpgeseeBa.
Crpoenue aToM0B. XUMH4YeCKasl CBSA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH .
[TepBbie MOMBITKY KIACCH(PUKAIIUN XUMUYECKUX AIEMEHTOB. [[OHATHE O TpymImax CXOTHBIX
3JIEMEHTOB (ILEJIOYHbIE U IIET0YHO3EMEIbHbIE METAILIbI, TaJIOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aMpOTEepHBIC OKCUIBI U TUIPOKCHJIBL.

[lepuonnueckuii 3akoH. [lepuonnueckas cucrema xumuueckux 3neMeHToB . 1. Menneneesa.
Kopotkonepuoanas u mjymmaHonepuoanas popmsl [lepronnueckoi cucTeMbl XUMHYECKUX 3JIEMEHTOB
. Y. Menneneesa. [lepuoasl u rpynnbl. PU3HMUECKU CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB
MEpUOJa U TPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M30Tonbl. DieKTpoHbl. CTpOeHUE 3IEKTPOHHBIX
000510uek aToMOB TiepBbIX 20 xumMuueckux snemeHToB llepuoanyeckoit cuctemsl [. . Meneneena.
XapakTepucTuKa XUMHYECKOTO 3JIEMEHTa 0 ero noJyioxkeHuto B [lepuoanueckoii cucreme /1. 1.
MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMUUYECKHUX JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpyIIaM U nepuoaam. 3HadeHue llepuoanyeckoro
3aKkoHa " [lepuoandeckoi CHCTEMbI XMMUYECKUX 3JIEMEHTOB ISl Pa3BUTHS HAyKW U npakTuku. . W.
MenneneeB — y4EHBIN U IPAKIAHUH.

Xumnuaeckas cBa3b. KoBaneHnTHas (1oJispHas U HETIOJSIPHAs) CBSI3b. DJIEKTPOOTPHUIATEIHBHOCTD
XUMUYECKUX A1eMEHTOB. MIOHHas CBS3b.

Crenens okucienusi. OKUCIUTENHHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporieccsl OKUCIeHHS 1
BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHYECKUHN IKCTIEPUMEHT: H3ydeHHe 00pasIloB BEIIECTB METAIJIOB M HEMETAINIOB; B3aUMOJICHCTBHE
TUAPOKCHU/IA IMHKA C paCTBOPAMU KHCIIOT U IIEJI0YE; MPOBEAEHUE ONBITOB, MILTIOCTPUPYIOIINX
MIpUMEPHI OKUCITUTETHFHO-BOCCTAHOBUTENLHBIX PEAKINil (TOpeHNE, PEaKIuU Pa3I0KEeHHUS,
COEJTMHEHUS).

Me:xnpeameTHblie CBS3U

Peanuzanus MeXMpeAMETHBIX CBS3EH MPH U3y4EeHUH XUMUU B 8 KJlacce OCYILEeCTBISETCS yepe3
MCIIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX MOHSATHUH, TaK U TOHSATUH, SIBIISIOIIUXCS
CHUCTEMHBIMU Il OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIN3, CHHTE3,
KJ1accu(pUKaIus, TepuoANYHOCTh, HAOIIOCHHE, SKCIIEPUMEHT, MOJISTUPOBAHHE, U3MEPEHUE, MOJIETb,
SIBJICHUE.
®dusnka: Marepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaIMOAKTUBHOCTD,
MOJIEKYJIa, AJEKTPUYECKUN 3apsiji, BEIIECTBO, TEI0, 00BhEM, arperaTHoe COCTOSHHE BEIIeCTBa, ras,
dbusznuecKre BEIMYUHBI, €IMHULIBI H3MEPEHUS, KOCMOC, TIaHEeThI, 3BE3/1b1, COHIIE.
buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJIBI, IMOJIE3HBIE HMCKOMAEMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemectBo n xummnueckas peakuus Ilepnoanuecknii 3akoH. llepunoanueckas cucteMa XMMHUYECKUX
anemenToB Jl. 1. MenzaeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB



XUMHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX MEPUOJIOB, KaJINs, KaJIbLUs U UX COEAUHEHUH B COOTBETCTBUU

C TMOJIOKEHUEM DJIEMEHTOB B [leproanueckoi cCuCTeMe U CTPOCHUEM UX aTOMOB.

CrtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIIIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAUINYECKON PEIIETKH U BUIA XUMUYECKON CBSA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEUIECTB (MEXIYHAPOIHAS U TPUBUAIIbHAS).
XVMHYECKHE CBOWCTBA BEUIECTB, OTHOCALIMXCA K Pa3IMYHbIM KJIaCCaM HEOPTaHUUYECKUX
COEIMHEHUI, FTEHETUUECKasl CBA3b HEOPTaHUYECKUX BEILECTB.

Knaccugukarus XuMHuecKuX peakuuil o pa3IMuHbIM IIPU3HAKaM (110 YUCIy U COCTaBy
YUYaCTBYIOUIMX B PEAKIIUH BEUIECTB, 10 TEIJI0BOMY 3((eKTy, 10 N3MEHEHHIO CTENIeHEeNH OKHCICHHUS
XUMHUYECKHX 3JIEMEHTOB, IO 00PaTUMOCTH, 10 YYaCTHIO KaTaau3aropa). DK30- U SHIOTEPMUYECKUE
peaxkuuu, TepPMOXUMUYECKHE YPaBHEHUS.

[TonsTHE O cCKOpOCTH XMMUYecKol peakiuu. [TonaTue 06 0OpaTUMBIX U HEOOPATUMBIX XMMUYECKUX
peaxkuusx. [IoHsATHE 0 TOMOTE€HHBIX U FE€TEPOreHHBIX peakuusx. IloHsaTHe 0 XMMHUUECKOM
paBHOBecHH. DaKTOPBI, BAUAIOLIINE HA CKOPOCTh XUMUYECKOW PEAKIIUU U NTOJIO)KEHHE XUMHUYECKOT O
paBHOBecHsl. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, JIEKTPOHHBIN OajlaHC OKUCIUTENbHO-
BOCCTAaHOBUTENIBHOM peakunu. CocTaBIeHHE yPaBHEHUIN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
PEaKIHii ¢ UCTIOJIb30BAaHUEM METO/1a HJIEKTPOHHOT0 OanaHca.

Teopus 2nEKTPOIUTUUECKON TUCCOLMALANA. DIEKTPOIUTHI U HEAIEKTPOJIUThL. KaTHOHBI, aHHMOHBI.
MexaHu3M auccolaly BEUIECTB C Pa3IMUYHbIMU BUIaMU XUMHUUYECKOH cBs3u. CTeneHb
nuccorranui. CUIIbHbBIE U CI1a0ble 3JEKTPOIUTHI.

Peakuuu nonHoro ooMeHa. Y cioBus NpOTEKaHUs peakluii HOHHOTO 0OMeHa, IOJIHBIE U
COKpaIEHHBIE HOHHBIE YpaBHEHMsI peakunii. CBOMCTBA KUCIIOT, OCHOBAHUN U COJIEH B CBETE
IIPEJICTaBICHUN 00 ANEKTPOIUTUYECKON Jucconnanuu. KauecTBeHHbIe peakui Ha HOHbL. [lonamue
0 eudpoause coseti. XUMUUECKUI SKCIIEPUMEHT: 03HAKOMJICHHE C MOJIEISIMUA KPUCTANTNYECKUX
pemETOK HEOPTaHUYECKUX BEIIECTB — METAJIOB U HeMETAIIOB (Tpadura u anMasa), CI0KHBIX
BEIIECTB (XJIOpUa HATPUs); UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaku OT
BO3ICUCTBUS pa3IMIHBIX (DAKTOPOB; MCCIIEJOBAHUE SIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB,
npoliecca JJMCCOLUAMU KUCIIOT, IeJ04el U coself (BO3MOKHO UCIO0Ib30BaHUE BUIEOMATEPUAIOB);
IIPOBEJICHUE ONBITOB, MWILTIOCTPUPYIOIIUX MPU3HAKH NMPOTEKAHUS peaKuii HOHHOTO OOMeHa

(oOpa3oBaHue OcajiKa, BbIJIeJIEHUE ra3a, 00pa3oBaHUe BO/Ibl); OIBITOB, MILTIOCTPUPYIOIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUil (TOpEeHHUE, PEaKIIUU Pa3I0KEHUs, COSIUHEHHUS);
pacro3HaBaHHe HEOPraHMYECKHUX BEIIECTB C TIOMOIIBI0 KAYECTBEHHBIX PEAKIINI Ha HOHBI; PELIEHUE
HKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtauibl 1 MX COeJUHEHHSA

OO61as xapakTepucTHKa rajnoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKT€pHbIE CTENIEHN
okucnenus. CTpoeHue u (pU3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — rajloreéHOB. XMMHUYECKHE
CBOICTBa Ha mpUMepe XJIopa (B3auMOJIEHCTBUE C METalllaMi, HEMETaJlJIaMU, I11€JI0YaMu ).
Xnoposogopoa. CossHast KUCIIOTa, XMMUUYECKHAE CBOMCTBA, NIOJydyeHue, puMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJIOPO/a HAa OPTaHU3M uelloBeKa. BaykHelre XJI0pu bl U UX HaXOXKICHHE

B IIPUPOJIE.

OO01as xapakTepucTUKa 3JeMeHTOB VIA-rpymnmsl.

OcCoOEeHHOCTH CTPOEHUS AaTOMOB, XapaKTepHbIe CTeNeHn okucaeHus. CTpoeHue u puznyeckue
CBOICTBaA MPOCTHIX BEUIECTB — KUCIOPOA U Cepbl. AJIIOTPOITHbIE MOAU(PHUKAIIUN KUCIOPOa U CEPHI.
Xumunueckue cBoiicTa cepbl. CepoBo10po/l, cTpoeHHe, (U3NYecKue U XUMUUYECKIE CBOMCTRA.
Oxcupipl cepbl Kak MpeACTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KHcoTa, Gu3nyecKue u
XMMHUYECKHE CBOMCTBA (0OIIHe KaK MPeICTaBUTEN Klacca KUCIIOT U crienupuieckre). XuMHUECKue
peaxiuy, Jiexaliue B OCHOBE MPOMBIIUIEHHOTO crioco0a mofyuyeHus: cepHoil kucnoThsl. [Ipumenenue.
Coun cepHOI KUCIIOTBI, KadeCTBEHHAas! peakiyst Ha cynbdar-uoH. HaxoxeHnue cepol u eé
COEIMHEHUH B IPUPOe. XUMHYECKOE 3arpA3HEHNE OKPYKAOIIEH Cpebl COEAMHEHUSIMU CEPBI
(KMCTIOTHBIE I0°KIH, 3arPA3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBpPAILCHHS.

OO61as xapakTepuCTUKa 3JIEMEHTOB V A-TpyTIIbI.



OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTE€PHbIE CTEIIEHN OKHUCIICHUS. A30T, pacpoCTpaHEHHE B
npupojie, Gpu3ndecKue 1 XUMHIECKHe CBoMcTBa. KpyroBopot azota B mpupoje. AMMHUaK, ero
¢du3nUeckre 1 XUMUYECKHE CBOMCTBA, MOJTydyeHHe U mpuMenenue. Conu aMMOHHUS, UX (pU3NYecKue U
XUMHYECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakiiys Ha MOHbI aMMOHUS. A30THas KHCIIOTa,
e€ momyueHue, GU3NIECKUE U XUMHUYECKHE CBOCTBA (00IIMe KaK MPeICTaBUTeNs Kiiacca KUCIOT U
cnenuduyeckue). Micrnoab3oBaHue HUTPATOB U COJICH aMMOHUS B KAUECTBE MUHEPAIbHbBIX
ynoopeHuit. XuMHUYeCcKOe 3arpsi3HEHHE OKPYKAIOIIEH CpeJibl COCTMHEHUSIMU a30Ta (KUCIOTHbIE
JOK]IH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB).

dochop, ammorpomnrbie MoguduKkanuu hocdopa, puzndeckre U XUMHIECKHe cBoicTBa. OKCHIT
docdopa(V) u bochopras kuciaora, Gu3nIecKue U XUMUIECKUE CBOWCTBA, IMOJTyYeHHUE.
Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPAIBHBIX yI00pEHU.

OO0m1as xapakTepucTuka 3J1eMeHTOB [V A-rpynib.

OCOOEHHOCTH CTPOEHUS AaTOMOB, XapPAKTEPHBIE CTEIICHN OKUCICHUA. YTIIEPO, AITIOTPOITHBIE
Mo u(UKaIK, pacpoCTpaHeHHE B MIPUPoe, (U3NYECKUE U XUMUYECKUE CBOMCTBA. ACOpOLus.
Kpyrosoport yriepoza B mpupoje. OKcuabl yriaeposa, ux Gpusnyeckue 1 XMMU4eCKnue CBOMCTBA,
JeICTBUE HA KUBBIE OPTaHU3MBI, MTOJIyY€HUE U PUMEHEHUE. DKOIOTUYECKUE MPOOIEMbI, CBSI3aHHBIC
¢ okcuaom yraepona(IV); runoresa riao06anpHOTO NOTEIUICHHS KIIMMATa; MAPHUKOBBIA YPQEKT.
YronbHas KUCIIOTa U e€ CONH, uX PU3NUECKHe U XMMHUYECKHUEe CBOMCTBA, MONyuYeHUE U IPUMEHEHHE.
KavecTBenHnas peakuus Ha KapOOHAT-HOHBI. Mcnonp30BaHne KapOOHATOB B OBITY, MEJHIIMHE,
MPOMBINIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHayaIbHBIC TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCMHEHUIX yrieposa (MeTaH,
9TaH, STUJICH, alleTUJICH, TaHOJI, TJIUIEPUH, YKCYCHAs KUCIOTa). Mx cocmas u xumuieckoe
cmpoenue. [ToHsITHE O OMOIOTUYECKH BKHBIX BEIIECTBAX: KHUpaX, OeiKax, yriaeBogax — U UX POJIH
B )KM3HU 4eJioBeKa. MamepuanvHoe eOUHCMB0 OP2aHUYEeCKUX U HeOP2AHUYECKUX COeOUHEHUII.
KpemHuuii, ero ¢pu3ndeckne 1 XUMHYECKHE CBOMCTBA, MOTydeHue U mpuMeHenne. CoefMHeHus
KpemHus B npupoje. O0miue npeacraBieHus 00 okcuae kpemausi(IV) u kpeMHUuEBOM KUCIIOTE.
CunmKarel, UX UCTOJIB30BaHUE B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTU. BajicHetiuue cmpoumenshbvle
mMamepuansl: Kepamuka, Cmekio, yemenm, Oemom, sxcenezobemo. Ilpobnemvr bezonacnozo
UCNONIL30BAHUSL CMPOUMENbHBIX MAMEPUANO8 8 NOBCEOHEGHOU IHCUSHU.

XUMHUECKUH SKCIIEPUMEHT: U3y4YeHUEe 00pa30B HEOPTaHUUYECKUX BELIECTB, CBOUCTB COJITHOM
KHCJIOTHI; TIPOBE/ICHIE KAYeCTBEHHBIX PEAKIINA Ha XJIOPUI-UOHBI U HAOJII0IeHUE TPU3HAKOB X
MPOTEKAHUS; OTBITHI, OTpaXKkaromue GU3NIECKUe U XUMUYECKHE CBOWCTBA TaJIOTEHOB M UX
COeMHEHUH (BO3MOYKHO UCIIOJIb30BaHUE BUICOMATEPHAIIOB); O3HAKOMIIEHHE ¢ 00pa3IaMu XJIOPHIOB
(raloreHu10B); 03HAKOMJIEHHE C 00pa3laMM cepbl U € COeTUHEHUAMHU (BO3MOKHO HUCIOIb30BAHUE
BHJIEOMATEPHUAIOB); HAOIIOIEHUE TIpoliecca OOYTIIMBAaHUS caxapa Mo/l AeHCTBUEM
KOHIIEHTPUPOBAHHON CEpHON KUCIIOTHI; U3yU€HHUE XUMHUECKUX CBOMCTB pa30aBieHHON cepHON
KHCJIOTHI, POBEJICHNE KAaYeCTBEHHOM peakIiy Ha Cylb(aT-HoH 1 HAOII0ACHNE TPH3HaKa e
NPOTEKaHUS; O3HAKOMIIEHHUE ¢ (PM3NYECKMMHU CBOMCTBAMHM a30Ta, pochopa U UX COeTMHEHUN
(BO3MOYHO HCIT0JIb30BAHKE BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (POCPOPHBIX YIOOPEHHUI;
HoJy4eHue, coOupaHue, pacro3HaBaHie U U3ydeHHEe CBOMCTB aMMHUaKa; MPOBeJIeHHE KaYeCTBEHHBIX
peaxiuii Ha HOH aMMOHUS U PocdaT-noH U U3ydeHHE TPU3HAKOB UX MPOTEKAHUS, B3aNMOACHCTBUE
KOHIIEHTPUPOBAHHON a30THOW KHCIIOTHI C ME/IbIO (BO3MOXHO HCIIOJIb30BAaHHE BUIEOMATEPHATIOB);
U3ydeHHe MOJIeNIeH KPUCTALTHUECKUX PEMIETOK ammasa, rpaduTa, QyuiepeHa; 03HaKOMIICHUE C
IPOILIECCOM aICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
NPOTHBOTa3a; MOyYeHNne, COONpaHne, paclio3HaBaHUE U H3yYCHHUE CBOMCTB YTIICKUCIIOTO Tra3a;
MPOBEJICHNE KaUeCTBEHHBIX PEAKIINIl Ha KapOOHAT- U CHITMKAT-UOHBI U U3Y4EHHE TIPU3HAKOB HX
NIPOTEKAHUST; 03HAKOMIJICHUE C TIPOAYKIHEH CHIIMKaTHOW TPOMBIIIIICHHOCTH; PEIICHUE
OKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeiie HeMeTalIbl U BX COSTUHEHUS.

MeTajiibl M MX COEIMHEHUS

OO01mas xapakTepucTUKa XUMUIECKUX JIIEMEHTOB — METaJUIOB Ha OCHOBAHHUH UX TOJOKEHHS B
ITepuoanueckoil cucreme xumudeckux 3emeHToB . 1. MenneneeBa u ctpoeHus atoMoB. CTpoeHue
MeTalIoB. MeTalndeckast CBsI3b U METAJUTMUECKasi KPUCTAITHYECKas pemIéTKa.



ONEKTPOXUMHUYECKUH P HAIPSHKEHUH MeTallioB. PU3HUECKHE U XUMUYECKUE CBOWCTBA METAIIJIOB.
OO6mue cmocoOs! moydeHus MeTauioB. [ToHATHE 0 KOPPO3UK METAJIOB, OCHOBHBIEC CIIOCOOBI
3alUTHl UX OT Koppo3uH. CIuiaBsl (CTalb, YyryH, JIOPATIOMUHIA, OpOH3a) M UX IPUMEHEHHE B OBITY
Y IIPOMBILIUIEHHOCTH.

[[{esnouHbIe MeTaILIBL: TTOJIOKEHUE B [lepronueckoit cucteMe XuMuyeckux 3jemMeHToB /1. U.
MenpeneeBa; CTpOCHHE UX aTOMOB; HAXOKIEHHUE B ITpupozc. PU3nyecKkue 1 XMUMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanust). OKCUIbl U THAPOKCUBI HATpUs U Kaius. [IpumeHeHue menouHbIX
METAJIJIOB U UX coeanHeHui. lllenoyno3emenpHple METaNIbl MATHAN U KaJIbLUI: II0OJ0KEHHUE B
ITepuoanueckoil cucreme Xxumuiyeckux 3semeHToB 1. 1. Menaeneesa; CTpoeHUE UX aTOMOB;
HaxoxaeHue B npupone. dusndeckre 1 XUMUYECKUE CBOMCTBA MarHus U Kauplus. Baxueimne
COCMHEHUS Kb (OKCH]I, THAPOKCHI, cOoJn). KECTKOCTH BOABI M CIIOCOOBI €€ YCTpaHeHHUS.
Amomunuil: nonoxenue B [leprnoanyeckoit cucteme xumuueckux 3ymeMenToB J1. 1. Menneneesa;
CTPOEHHE aTOMa; HaX0KJIEHHUE B pupoje. Pu3nyeckue 1 XuMUYECKHE CBOMCTBA aJIFOMUHHUSL.
AmpoTepHble CBOMCTBA OKCHA U THJIPOKCUIA AIFOMUHUS.

JKeneso: nonoxenue B [lepuoanueckoit cucreme xuMmuueckux anemenToB JI. M. Menneneesa;
CTPOEHHE aTOMa; HaXOKJEHHE B Tpupoze. Pu3ndyeckue U XMMUYECKHE CBOMCTBA )kerne3a. OKCuapl,
ruapokcuabl u conu xenesza(ll) u sxenesa(Ill), ux cocras, cBoWCTBa U MOJTyUYEHHE.

XUMHUECKUH 3KCIIEPUMEHT: 03HAKOMJICHHE C 00pa3laMy METaJUIOB U CIUIaBOB, UX (PU3HMUECKUMHU
CBOICTBaMM; U3yUEHHUE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOYXKHO HMCIIOIb30BaHHE
BUJIEOMATEPHUAJIOB), OCOOEHHOCTEN B3aUMOJICHCTBUS OKCHA KAJIbIMS U HATPUS C BOJIOM (BO3MOXKHO
HCII0JIb30BaHUE BUIEOMATEPUAJIOB); CCIIEI0OBAaHUE CBOMCTB )KECTKON BOJIBI; IIPOLIECCA TOPEHUS
xKeJe3a B KUCI0po/ie (BO3MOYKHO UCIOIb30BaHUE BUICOMATEPHAIIOB); IPU3HAKOB IPOTEKAHUS
KaueCTBEHHBIX peaklUii Ha MOHBI (MarHusl, KaJblLus, AIFOMUHUS, IIMHKA, xene3a(ll) u xeneza(Ill),
menu(Il)); HaGaroeHue U onucaHue NPOLECCOB OKPALIMBAHUS [IIAMEHN HOHAMU HATPHsL, KaIus U
KaJIb1Us (BO3MOYKHO HCIIOJIb30BAaHNE BUEOMATEPUATIOB); UCCIIEI0OBaHNE aM(DOTEPHBIX CBOWCTB
TUAPOKCUA ATFOMUHUS U TUAPOKCUAA LIMHKA; PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TEME
«Baxnenmmue MeTaJuIbl U X COCAUHEHUSY.

XuMHA U OKpYsKaKoLIas cpejaa.

HogBeie MaTepuansl u TexHosioruu. Bemiectsa 1 MaTeprasbl B TOBCEITHEBHOM )KU3HH YEJIOBEKA.
Xumus ¥ 310poBbe. be3zonacHoe Ucnonbp30BaHNe BELIECTB M XUMHUECKUX peakluil B ObITy. [lepBas
MOMOIIb MPU XUMUYECKUX 0KOTraX U oTpaBieHUsX. OCHOBBI 3KOJIOTMYECKON TPaMOTHOCTH.
XVMHYECKOE 3arpsI3HEHUE OKPYIKaAIOLIEH cpelbl (TIpeaesibHas JOIyCTUMas KOHLIEHTPALHs BEIECTB
— [IJK). Ponp XxuMuu B perieHuu 3KoJ0oru4eckux npooneM. [lpupoaHaeie ncTouHUKN
YTJI€BOAOPOAOB (YToJib, MPUPOAHBIN ra3, HePTh), MPOIYKTHI UX NepepabOTKH, UX POJIb B OBITY U
MPOMBIIIIEHHOCTH. XUMUYECKUHN IKCIIEPUMEHT: U3ydeHue 00pa30B MaTepHalioB (CTEKIIO0, CIIIaBbl
METAJIJIOB, TOJIMMEPHBIE MaTEPUAJIbI).

Me:xnpeamMeTHbie CBSI3U
Peanuzanus MeXNpeaAMETHBIX CBA3EH NIPU U3yYEHUU XUMUU B 9 Kilacce OCYyILECTBISAETCS Yepe3
MCIIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX OHATUHN, TaK U MOHSATHH, SBISIOLIUXCS
CHUCTEMHBIMU JIJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHATHS: Hay4HbIN (akT, rUnoTe3a, 3aKOH, TEOPHs], aHaIU3, CHHTE3,
KJaccu(uKanus, epuoAnIHOCTb, HaOII0IeHNE, SKCIEPUMEHT, MOJISTUPOBaHKE, U3MEPEHHE, MO/JIENb,
SBJIEHUE, TAPHUKOBBINA 3P (EKT, TEXHOIOTHS, MaTEPUAIBL.

®uznka: MaTepusi, aToM, MEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, pAAMOAKTUBHOCTD,
MOJIEKYJIa, JJIEKTPUYECKHUH 3apsi]l, MPOBOJIHUKH, OJYIIPOBOJHUKH, AUITEKTPUKHU, POTOIIEMEHT,
BEIIIECTBO, TEJ0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBa, I'a3, pacTBOP, pACTBOPHUMOCTb,
KpUCTAJIIMYECKasl peIIETKa, CIUIaBbl, PU3NYECKUE BEIIMYUHBI, €AMHULIBI U3MEPEHUS, KOCMHUECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus:

¢dorocunTes, 1pIxaHue, Ouochepa, IKOCUCTEMA, MUHEPATIbHBIE YA00PEHUS, MUKPOJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.



['eorpadus: armocdepa, ruapochepa, MUHEPaIbl, TOPHBIE TTOPOIbI, TOJIE3HBIE UCKOTIAEMbIE,
TOIUINBO, BOJJHBIE PECYPCHI.

TemaTnuyeckoe MIIAHNPOBAHUE

Kaace | Ne | Tema pa3nena Kommuectro | [1/p | JI/o | K/p
8 4acoB
1 | IlepBoHavagbHbBIE XUMUYECKHUE TOHSITHS 21 2 7 1
2 | Kucnopon 5 1 1
3 | Bomopon 3 1 1
4 | PactBopsl. Boga 7 1 1
5 | KonnuecTBeHHBIC OTHONICHUS B XUMHH 5
6 | OcHOBHBIE KJIACCHI HEOPTAaHMYECKUX COCAMHEHUM 11 1 8 1
7 | Ileppuoguveckuii 3aKOH M TEpUOJAMYECKas cHcTema | 1
XUMHYECKHX 3JIeMeHTOB. CTpOCHHE aToMa.
8 | CtpoeHue BemecTB. XUMHYECKas CBS3b 9 1
9kaace | 1 | [loBTOpeHre OCHOBHBIX BOIIPOCOB 8KJiacca 3
2 | Knaccudukamms XuMHUYIECKUX peaKIUuil 6 1
3 | Teopust 3NMEKTPOTUTHICCKOHN JTUCCOIHAIINH 7 1 1 1
4 | 'anoreHbl 5 1 1
5 | Kucnopon u cepa 6 1 2
6 | Asot u docdop 8 1 2
7 | Yroepon u kpeMHU# 9 1 2 1
8 | O0mue cBOICTBa METAIIIOB 13 1 2 1
9 | OcHOBBI OpraHMYECKON XUMUU 11 1

Y4eOHO-MeTOANYECKOE 00ecTIeueHne

Xumus. 8 Kkiaace : ydueOHUK 7151 001eoopazoBatenbHbix opranuzamnuii / I'. E. Pyn3urtuc,
®. I'. ®enpaman. - 8-¢ 3. - Mockaa : [Tpocsemenue, 2019

Xumus. 9 Kiaace | ydyeOHUK 17151 001eoopazoBatenbubix opranuzamuii / I'. E. Pyn3urtuc,
®. I'. ®enpaman. - 7-¢ u3a. - Mocksa : [Ipocsemenue, 2020

Xumusi. 8-9 kaacenl. Paboune nmporpaMMel : mpeIMeTHAs TMHUS y4eOHuKoB . E.
Pynzutuca, ®. I'. ®enpamana : yaeOHoe nocodue ais oOuieodpasoBarenbHbix opranzauuii / H. H.
I"apa. - 4-e u3n., nepepad. - Mocksa : [Ipocsemenue, 2020

Dnexmponnsvie pecypcol

http://www.chemnet.ru I'azera «Xumus» u caiiT 1y yuutens «5 uay Ha ypoK XUMHH»

http://him.1september.ru Equnas xomiexmus LJOP: TlpenMerHast KommeKius « XUMHsI»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTBI:
xumus. Komneknus Poccuiickoro o0iieo0pa3oBaTeasHOTO mopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast omuMnuaa nKOJIbHUKOB 110 XUMHH

http://chem.rusolymp.ru Oprannueckas XUMUS: IEKTPOHHBIA YIEOHUK JJIsl CPEAHEH LIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBIN yUeOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIeK: XUMUSI

http://www.chemistry.ru JlucraninonHas OJMMITHAIA IO XUMUHU: TEJICKOMMYHHUKAIIMOHHBIH
00pa30BaTEeNbHBIA TPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraniimoHHbIe 3BPUCTHUCCKHE
OJTUMITUABI TIO XUMHH

http://www eidos.ru/olymp/chemistry 3annMarenbHass XUMHUS

http://home.uic.tula.ru/~zanchem 13 onbira padbots! yuurens xumuu: caiit H.1O.
CricMaHOBOM




http://sysmanova.narod.ru Kabunet xumuu: caiit JI.B. PaxmanoBoii

http://www 104.webstolica.ru Knaccudukamnus XuMHIECKAX PEaKIIHi

http://classchem.narod.ru KonTpen — Xumus jis Bcex: yueOHO-UHPOPMAIIMOHHBIN CalT

http://kontren.narod.ru Marepuains! kadeapsl GU3NIECKOR ¥ KOLTOUAHON Xumun KOKHOTO
denepaabHOro yHUBEpCUTETA

http://www.physchem.chimfak.rsu.ru Meroauka oOydeHust XuMuH: cailT Kadeapbl X UMUK
HI'TTY

http://mctnspu.narod.ru Meroguieckoe o0bearHeHUE yuuTene xumun CeBepo-BocTouHnoro
OKpyra ropojia MockBsl

http://bolotovdv.narod.ru HanomeTp: HAHOTEXHOJIOTHYECKOE COOOIIECTBO
http://www. nanometer.ru OnaiiH-cipaBOYHUK XUMHYECKUX dieMeHTOB WebElements

http://webelements.narod.ru [TonynspHas 6ubMOTEKa XUMHYECKUX YJIEMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIC U CIIpaBOYHBIC MATEPUAIIBI TI0 XUMHHU

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumun

http://chemworld.narod.ru Caiit «BupTyasibHast XuMHUECKas IIKOJIA»

http://maratakm.narod.ru Caiit «Mup XuMun»

http://chemistry. narod.ru XuMuK.py: caiit o xumuu

http://www.xumuk.ru Xumudeckas ctpannuka Spocnasckoro LleHTpa TeIeKOMMyHUKAIIUN 1
MH(OPMALIMOHHBIX CUCTEM B 00pa30BaHUU

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii mopraa ChemPort.Ru

http://www.chemport.ru Xumuueckwuii cepep HimHelp.ru: yueGubie u cipaBouHbie
MaTepHalIbl

http://www himhelp.ru Xumus: Marepuaibl «Bukuneann» — cBOOOTHOM SHITUKIIONC AN

http://ru.wikipedia.org/wiki/Xumus Xumus A BceX: WUTIOCTPUPOBAHHBIE MaTEPHAIIBI 110
o0u1ei, opraHM4ecKoi 1 HEOPraHU4ECKOH XUMHUU

http://school-sector.relarn.ru/nsm Xumus u xu3ab — X XI BeK: HAyYHO-TOMYJISAPHBIN JKypHAT

http://www.hij.ruXumo3a: coo0IecTBo yaureneit Xumun Ha opTaiie «CeTh TBOPUESCKHUX
YUUTENEH»

http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com I[lIkosbHUKaM O XUMHHU: CAUT
xuMuyeckoro ¢axkynprera Antl'Y

http://www chem.asu.ru/abitur SnexkTpoHHas OMOTUOTEKA 110 XUMHH U TEXHUKE

http://rushim.ru/books/books.htm DnekrponHas OnbIMOTEKAa yIEOHBIX MATEPUATIOB 110 XUMHHU
Ha noptasie Chemnet

http://www.chem.msu.su/rus/elibrary DieMeHTbI xu3HM: CalT yuautesst XuMuu M.B.
ConoBbeBoit

http://www.school2.kubannet.ru Duuuxnonenus «lIpupona Hayku»: Xumus



