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IIpumepnast pabouass mporpaMmMa MHO XHUMHH Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHHUsl COCTaBJ€Ha Ha OCHOBe TpeOoBaHMI K pe3yJibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTEeNbHON IPOrpaMMBblI OCHOB- HOTO oO0miero oOpa3oBaHUs,
npeacTaBieHHbIX B dDenepaibHOM TOCYJapCTBEHHOM OOpa30BaTEeIbHOM CTaHAApTE
OCHOBHOTro oO0miero oOpa3oBaHUsi, C YYETOM paclpeneiaéHHBIX II0 KJlaccam
MpPOBEPSIEMBIX TPEOOBAHHUU K pe3ysibTaTaM OCBOCHHS OCHOBHOUW oOpa3oBaTelIbHON
OoporpaMMbl  OCHOBHOT'O OOIIero oOpa3oBaHMsI W JJEMEHTOB COJEp>KaHUs,
MpEeJICTAaBJICHHBIX B YHHUBEPCAJIbHOM KOJAU(DUKATOPE MO XUMHH, a TaK)KE€ Ha OCHOBE
[IpumepHoit iporpaMMbl BOCOUTA- HUSI OOYYAIOMIMXCS TPU MOJYYESHHUH OCHOBHOTO
obmiero oOpazoBanuss u c¢ yuérom KoHuenuuum npernosaBaHus y4eOHOTO
npeaMera
«Xumus» B oOpa3oBaTelbHBIX opraHu3anusx Poccuiickoit denepannu, pearn3yrommx
OCHOBHBIE 00I11Ie00pa3oBaTeNIbHbIE  MNpOrpaMMbl (YTB . Pemennem  Kosuieruun
Munnpocgenienus Poccuu, mporokon ot 03.12.2019 N I1K-4BH) .

MMOACHUTEJIBHAA 3AIIMCKA

CornacHO cBOE€MYy Ha3HAYEHUIO IIpUMEpHasi pabouass IporpamMma sIBIsSEeTCs
OPHEHTHPOM JUISI COCTaBJICHHS pPa0OYUX aBTOPCKHUX MporpamMm: oOHa HaéT
MpeACTaBIICHUE O LEeJsIX, oOIer crparerun OOy4YeHHs, BOCIIUTAHUS WU Pa3BUTHSA
Oo0yJarommxcsi CpeACTBAMH Y4YEOHOTro TmpeaMera «XHUMUsD, YyCTaHaBIUBACT
00s13aTeIIbHOE IPEAMETHOE CO- JIEpKaHUE, IPeayCMaTPUBAET paclpeaesIeHUE ero Mo
KjJaccaM W CTPYKTYpPHpPOBaHHWE €ro IO pa3fenaM M TeMaM Kypca, omnpeneisieT
KOJIMYECTBEHHBIC M KAaYE€CTBEHHBIC XapaKTEPUCTHUKHU COACPIKAHUS; TaET MPUMEPHOE
pacupeneneHne yY4eOHBIX YacOoB IIO0 TEMAaTHYECKHUM paszde- JaM Kypca H
peKkoMeHayemMylo (IPUMEPHYIO0) MOCJIEA0BATEIBHOCT WX H3YUYEHHUs C Y4YETOM
MEXNOPEIMETHBIX M BHYTPUIPEAMETHBIX CBsi3€il, JIOTUKM Yy4yeOHOro mporiecca,
BO3PACTHBIX OCOOEHHOCTEH 0OyHJarOIIXCs; ONpeAeIIsieT BO3MOXXHOCTH MIpeIMeTa JJIst
peanu3anuu TpeOoBaHUM K pe3yJibTaTaM OCBOEHHUsI OCHOBHOW 0O0Opa3oBaTeIbHOMU
IporpaMm- Mbl Ha YPOBHE OCHOBHOI'O OOIlIEro oOpa3oBaHMs, a TakXke TpeOOBaHUM K
pe3yiibTaTaM OOyYeHUsI XUMHUH Ha YPOBHE IEJIeH U3yUYSeHHsS NpPEJl- METa U OCHOBHBIX
BHUJOB Y4eOHO-TIO3HABATEIIbHON JE€ATEeIbHOCTH/ Y4YEOHBIX ACHCTBUH yUYE€HHKA IO
OCBOEHHIO YUYEOHOT'O CO/ICpKAHUS .

OBIIAA XAPAKTEPUCTUKA VUEBHOI'O ITPEAMETA «XUMMU»

Bximan ydyebHoro mpeamera «XHUMHS» B JOCTHIKEHUE IIeJIei OCHOBHOTO OOIIIEro
obOpa3oBaHUsl 0O0YCJIOBIEH BO MHOTOM 3HAaUE€HUEM XMMHYECKOW HayKH B TMO3HAHUH
3aKOHOB IIpUupoOabIl, B Pa3BUTUMU IIPOU3BOAUTCIIBHBIX CHUII 06IlIeCTBa U CO31aHUUu
HOBOI1 0a3bl MaTepHUaIbHOUN KyJIbTYPHI .

XuMHsT KaK 2JIEMEHT CHUCTEeMBbI €CTECTBEHHBIX HAayK pacIlipocTpa- HUJIa CBOE
BJIMSTHUE Ha BCE OOJIACTH YEJIOBEYECKOI'O CYIISCTBOBAHMS, 3a7ajla HOBOS BHJICHHUE
MHpa, cTajla HEOThEMJIEMbIM KOMIIOHEHTOM MUPOBOU KYJIbTYpPbl, HEOOXOAUMBIM
YCJIOBHEM JKH3HH OOIlleCTBa: 3HAHHUE XHMHWU CIIY>XUT OCHOBOM  JJIst
¢opmMupoBaHusi MHPOBO33PEHUSI YEIOBEKA, €T0 MPEACTABICHHUN O MaTepHAIIbHOM
€IUHCTBE MHPa; BAXKHYIO POJIb UTParoT (opMHUpyEeMble XUMHUEH NPEICTAaBICHUS O
B3aNMOIIPEBPALLICHUAX DHCPIrUuu U 00 OBOJIIOIWHU BCUIICCTB B IIPHUPOAC; COBPECMCECHHAs
XUMHSI HaOpaBjieHa Ha pelIeHHE TJI00aJbHBIX MPOOJEeM YCTOWUYHMBOTO Pa3BUTHS
4eJIOBeYeCTBA —— CBIPHEBOUM, DJHEPreTH- YEeCKOM, ITHIIEBONW UM DKOJOTHYECKOU
0e30MacHOCTH, TIPOOIIeM 3IPaBOOXPAHECHUS .

B ycnoBusix Bo3pacTaromero 3HaueHUsI XUMHH B )KU3HHU OOIIe- CTBa CYIISCTBECHHO
MOBBICWJIACH POJIb XHUMHYECKOro oOOpa3oBaHUsi . B 1mraHe conmanu3aliid OHO



SIBJISIETCSI OOHMM M3 YCIOBUHA (OpPMHUPO- BaHUS HHTEJUICKTAa JIMYHOCTH H
TapMOHUYHOIO €€ pa3BUTHUI .

CoBpeMEHHOMY YEJIOBEKY XMMHYCSCKHE 3HAHHUS HEOOXOJMMBI IS NPUOOpPETSHUS
OOIIEKYJIBTYPHOTO YPOBHS, MHO3BOJISIIOILETO YBEPEHHO TPYIAUTHCSA B COLIMYME U
OTBETCTBEHHO y4YaCTBOBAaThb B MHOI'0O0- pa3HOW >KU3HU OOIIECTBa, I OCO3HAHUS
BaXXHOCTU Pa3yMHOI'0 OTHOILIEHHs K CBOEMY 3J0pPOBbIO U 3J0POBBIO IPYTIHUX, K
OKpyKaroleil NpupoaHON cpeje, Ajisl IPaMOTHOIO MOBEACHUS MPU UCHOJIB30BAHUU
pa3IMYHBIX MaTEpPHAJIOB U XMMHYECKUX BEIISCTB B TOBCEIHEBHOM >KU3HH .

XumMugeckoe oOpa3oBaHHUE B OCHOBHOM IIKOJIE SIBJISIETCSI 0A30BBIM IO OTHOIICHHIO
K cucTeMe OOIIIero XuMnu4ueckoro oopaszoBanusi . [1o3ToMy Ha COOTBETCTBYIOIIEM €My
YPOBHE OHO peajM3yeT NPHUCYIIHE OOLIEMY XMMHUUYECKOMY OOpa30BaHUIO KIIFOUEBBIE
LIEHHOCTH, KOTOpBbIE OTpaXXalOT  TI'OCYJAapCTBEHHBIE, OOIIECTBEHHBIE U
WHIUBUYyaJIbHbIE NOTPEOHOCTH . DTUM ONpENeseTCsl CYIIHOCTh OOIlel cTpaTeruu
00y4eHUs1, BOCHUTAHUs U pa3BUTHUs OOy4YarOIIUXCsl CPEeACTBAMHU y4eOHOro nmpeaMera
«XuMus .

N3ydenue npenmera:

1) cmocoOCTBYET peain3aliii BO3MOKHO- CTEH JJIs1 CaMOPa3BUTHS U (DOPMHUPOBAHUS
KYJIBTYpPbl JUYHOCTH, €€ 001Ie U (PyHKIIMOHAJIBHOU I'PaMOTHOCTH;

2) BHOCUT BKJIaZd B (Op- MHUPOBAHHE MBIIUIEHUS U TBOPYECKHUX CIIOCOOHOCTEH
IIOJPOCTKOB, HABBIKOB HMX CaMOCTOSITEJIBHOW Yy4eOHOH HAesTeIbHOCTH, 3KCHEepH-
MEHTAJIFHBIX W HCCIIENOBATEIbCKUX YMEHHH, HEOOXOIUMBIX KaKB MOBCEIHEBHOU
’)KU3HU, TaK U B TIPO(PEeCCHUOHATIBHON JIeATEIbHOCTH;

3) B3HaKOMHUT CO CHEUHU(PHUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI
LICJIOCTHOTO B3IVIsJla HA €JUHCTBO IIPUPOABI U YEJIOBEKA, SIBJIAETCS OTBETCTBEHHBIM
3TarioM B (OPMHUPOBAHUU E€CTECTBEHHOHA- YYHOW TI'PaMOTHOCTH ITOAPOCTKOB; 4)
crioco6¢cTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUSI K €CTECTBEHHOHAYYHBIM
3HaHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOIl BKJaJ B 3KOJOrMYECKOe 00pa3o-
BaHME IIKOJIBHUKOB .

Ha3BanHble HampaBiieHHs1 B OOyY€HHUM XMMHUH OOECHEUYHBAIOTCS CHEIU(PUKON
COZIep>KaHUsl TIpeaMeTa, KOTOPBIM SBISETCA IeJaroru- 4Yecku aJanTHPOBaHHBIM
OTpakeHHeM 0a30BOM HayKH XMMHHU Ha OIPEACIEHHOM 3Tarie e€ pa3BUTHS .

Kypc xumMuu OCHOBHOM WIKOJBI OPUEHTHUPOBAH Ha OCBOCHHUE OOYy- YarOIIUMHUCS
OCHOB HEOPraHMYECKOM XHUMHMHU U HEKOTOPBIX MOHSITHUN M CBEACHUU 00 OTIEIIbHBIX
00BbEKTaX OPraHNYECKON XUMUH .

CtpyKTypa coaepkaHus IipeaMera c@opMHUpoBaHa Ha OCHOBE CHCTEMHOTIO
noaxona kK ero msydeHuro . CoxepskaHue CKJIaJbIBAE€TCS M3 CUCTEMBI MNOHSITHH O
XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI MOHSITUH O XMMHUYECKON peakluu .
OO0e 3T cuUCTEMBbl CTPYKTYPHO OPraHM30BaHblI MO TMPHUHIUILY IOCJIEI0BATEIBHOIO
pa3BUTHs 3HAHUM Ha OCHOBE TEOPETHYECKHUX IIPEACTABJIEHUN pPa3HOI'O YPOBHS:
aTOMHOMOIJIEKYJIIPHOIO YYE€HHsI KaK OCHOBBI BCEro €CTECTBO3HAHUS, YPOBHS
Ilepuonnueckoro 3akoHa [l . 1. MeHnaeneeBa kak OCHOBHOTO 3aKOHAa XUMUH, YUEHUS
O CTPOCHHUU aTOMa U XUMHYECKOU CBS3H, NPEACTaBICHUIN 00 3JIEKTPOJIUTHUECKOMN
JIMCCOIIMAIlMM BEIIECTB B pacTBopax . TeopeTHdecKkue 3HaHUs pacCMaTpUBArOTCs Ha
OCHOBE OMIIMPUYECKH IIOJYYEHHBIX M OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS
OCJIeJIOBATEIBHO OT OJIHOTO YPOBHS K JIPYTOMY, BBIITOJIHSSI PYHK- IIMU OOBSICHEHUS
M NOPOTHO3UPOBAHHS CBOWCTB, CTPOEHHUS W BO3MOXXHOCTEM MNPAKTHYECKOIO
IPUMEHEHHUS U NOJIyUYEHUS N3y4aeMbIX BEIIECTB .

Takass opraHuzanusi COJEp)XaHUs Kypca CIIOCOOCTBYET  IIPEJICTaBJICHHUIO
XUMHUYECKON COCTaBJISAIONIEM HAy4YHOM KapTHUHbBI MUpa B JIOTMKE €€ CHUCTEMHOU
npupoasl . Tem cambiM oOecrieduBaeTcsi BO3MO HOCTh (POpMHUpOBaHUS Yy



00yYaroIMXcsl IICHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHUIO M METOJIaM TTO3HAHUS
B Hayke . Ba)kHO Tak)ke 3aMETHUTh, 9YTO OCBOCHHE COJICPKaHUS Kypca MPOUCXOIUT C
OPUBJICUCHUEM 3HAHUUW U3 paHee U3YyUYCHHBIX KypCOB: «OKPYKAIOIIHUKH MUP»,
«bnosnorust . 5—10 kmacce» u «Puszuka . 8 Kiace .

LEJN N3YYEHUA YUEGHOI'O ITIPEJIMETA « XUMUWA»

K HanpaBieHMIO NIEpBOCTENEHHON 3HAYMMOCTH IIPU peann3aliii oO0pa3oBaTeIbHbBIX

dbyskmMit npeaMera « XUMUsD> TPAAUIIMOHHO OTHOCAT (POPMHUPOBAHUE 3HAHUN OCHOB

XUMHUYECKON HayKd Kak OOJIaCTM COBPEMEHHOI'O0 €CTECTBO3HAHMUsA, MPAKTHUECKOMH

JIESITEJIbHOCTU YEJIOBEKA U KaK OJJHOIO U3 KOMIOHEHTOB MUPOBOM KYyJIbTYpHhl. 3aja4ya

rpeaMeTa COCTOUT B (pOPMHUPOBAHUHU CUCTEMbI XMMHUYECKUX 3HAHUI — Ba)KHEHUIIMX

(hakTOB, MOHATHHI, 3aKOHOB U TEOPETHUYECKUX ITOJIOKEHUM, JOCTYITHbIX 000OIIEeHUH

MUPOBO33PEHUECKOI0 Xapak- Tepa, si3blka HAyKM, 3HAHUM O Hay4HBIX METOJax

H3yYEHUsI BELIECTB M XMMHUYECKHUX pEeaKlUi, a Takke B (GOPMHUPOBAHUU U PA3BUTHUU

YMEHHUH U CIIOCOOOB J€ATEIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHUEM, HaOJIIOJICHHEM U

IIPOBEACHUEM XHUMHUYECKOTO 3JKCIEPUMEHTa, COOJIIOACHHEM IIpaBHi OE30macHOro

oOpallleHUs ¢ BelIeCTBaMU B IOBCEIHEBHOM KHU3HU.

Hapsiny ¢ »TuM penu wU3ydeHUs IIpeaMeTa B IIporpaMMe YTOYHEHBI U
CKOPPEKTUPOBAHbI C YYETOM HOBBIX HPUOPUTETOB B CHCTEME OCHOBHOI'O OOIIEro
o6paszoBaHus. CeroaHs B 0OpazoBaHUM 0cO00 3HAUMMOM NPU3HAETCS HANIPABJIEHHOCTH
0oOyd4eHHs Ha pa3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUpPOBaHME €€ MHTEIUICKTa U
oOuiell KyJpTypbl. OOydeHHE YMEHUIO YUYMUTBCS U IIPOJIOJDKATh CBOE OOpa3oBaHME
CaMOCTOSITEJIBHO CTAaHOBHUTCS OJHOM M3 BaXHEHMIIMX (yHK- »[UH y4yeOHBIX
MPEIMETOB.

B cBsaA3M ¢ ATUM IpU U3Yy4YEHUM IIpeAMETa B OCHOBHOM IIKOJIE JOMHHHUPYIOLIEE
3HauYeHHE MPUOOpEIN TaKue 1elIu, KakK:

- (GOpMHUPOBAHME  MHTEJJIEKTYyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYJIHUYECTBY, CAaMOCTOSITEIbHOMY IPHUHITHIO PEIICHUH,
CIIOCOOHOI a/1anTHPOBATHCS K OBICTPO MEHSIOLIMMCS YCJIOBUSIM KU3HU;

- HaIpaBJIEHHOCTh OOYYEHHMsI Ha CHCTEMAaTH4YECKOE€ IIPHUOOIIEHHE Yydalluxcs K
CaMOCTOSITEJIbHON MO3HABAaTEIbHOW NIESITEIIbHOCTH, HAYYHBIM METOJAM NO3HaHUS,
(hopMHUPYIOIIMM MOTHUBAIIUIO U pa3BUTHE CIIOCOOHOCTEHN K XUMUM;

- obecrneyeHne yclIoBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyYaIOIIMMHUCS ONbITa
pa3HoOOOpa3HON JEATEIbHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIIOYEBBIX HaBBIKOB
(KJTFOYEBBIX KOMITETEHIIMI), UMEIOIIUX YHUBEPCAIBbHOE 3HAUECHUE JUIS Pa3JIMYHbIX
BHUIOB JA€ATEIBLHOCTH;

- ¢popMUpOBaHUE yMEHHI OOBSCHSITHh U OLIEHUBATH SIBJIEHHUS OKPY KAIOIIETO MHpa
Ha OCHOBAaHWUHU 3HAHWUN M OIBITA, MOJYUYECHHBIXIIPU U3yUEHUN XUMUMU;

- ¢opMUpOBaHUE Y O0OyYaIOIIMXCSI TYMAaHUCTUYECKUX OTHOLIEHUM, TTIOHUMaHUS
LIEHHOCTH XUMHUYECKHUX 3HAHUMN JJIs1 BEIPAOOTKH 3KOJIOTHYECKH 1I€JIECO00pa3HOro
MOBEACHUS B OBITY U TPYJOBOU JIEATEIIHLHOCTH B LIEJISIX COXPAaHEHUSI CBOETO
310POBbsI U OKPYKAOIIEH IPUPOJTHON CpeAbl

- pa3BUTHE MOTHBAIlUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U

CaMOBOCITUTAaHHUIO Ha OCHOBE YCBOCHUS OOII€UYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH

K OCO3HAaHHOMY BBIOODPY PO U Ha- TPABIICHHOCTH JAJIBbHEUIIIETO OOyUYCHUS .

Koppexkuunonnbie 3aga4u:
e Passutue 3PUTCIBHOIO, 0CA3ATCIIbHO-3PUTCIILHOTO U CJIYXOBOT'O BOCIIPpHUATHUA.
e Paszpurne IMPONU3BOJIBHOI'O BHUMAaHMUA.
e Pa3BuUTHE U KOPPEKLIHS TaMATH.



Pa3BuTHe 1 KOppeKIHs JOrM4E€CKOr0 MBIIUICHHS, OCHOBHBIX MBICIUTENBHBIX ONEPALUN.
IIpeoonenyrie THEPTHOCTU IICUXUYECKUX IPOLIECCOB.

PazButre nuanornyeckom 1 MOHOJIOTHYECKOU PEYH.

[Tpeononenue BepOanu3ma.

DOopMHUPOBAHHUE HABBIKOB 3PUTEJIBHOTO, OCA3ATEIIBHO-3PUTEIBLHOTO U CIIyXOBOI'O aHAJIN3A.

Pa3BuTHE HABBIKOB OCS3aTEIHHO-3PUTEIBHOTO OOCIEIOBAHUS W BOCHPUSATUS LBETHBIX (WM
KOHTPACTHBIX, 4YEpHO-0eNibIX) penbedHbIX  H300paKEHUH  NPEeIMETOB, KOHTYPHBIX
M300paXKeHH reOMeTpUUECKUX GUryp U T.II.

e @opMuUpOBaHHWE yMEHHS  BBIIOJHATH MPU  [OMOLIM  YEPTEKHBIX  HHCTPYMEHTOB
TEOMETPHUYECKUE TOCTPOCHHUS, TOCTPOCHUE TpadUKOB (DYHKIIUN, AUATPAMM U T.II.

e @dopmMupoBaHHWE YMEHHUs YHTATh I[BETHBbIC (MJIM KOHTPACTHBIC, UEPHO-OEIbIC) pernbeHBIC
rpaduku 3eMeHTapHbIX (GYHKIMI Ha KOOPJMHATHOMN MIIOCKOCTH.

OOy4eHue npaBuiIaM 3alMCU MaTEMaTHYECKUX GOPMYI U ClIeUaIbHbIX 3HAKOB.

OO0yuenue npuemMam npeoOpa3zoBaHUs MATEMAaTUYECKUX BBIPAKEHUI.

CoBepIlIeHCTBOBAHUE CIICUABHBIX MPUEMOB OOCIEIOBAaHUS W U300PAKEHUS] H3y4aeMbIX
00BEKTOB.

e @dopmupoBaHue, YTOYHEHHE WJIM KOPPEKIHs MpPEICTaBICHUN O MpeaMeTax U Mpoleccax
OKpYKaIOIIEH IeMCTBUTEIBHOCTH.

e dopmHupOBaHKE U COBEPIICHCTBOBAHMWE YMEHMUSI PACO3HABATH CXOIHBIC MPEIMEThI, HAXOIUTh
CXOJIHBIE W OTJIMYUTEIbHBIE TPHU3HAKK TPEIAMETOB M SBICHUW, WCIIONb3YyS COXpPaHHBIC
aHaJIN3aTOPBHI.

e dopmHupOBaHHE M COBEPIICHCTBOBAHME YMEHHUS HAXOAUTh MPUUYMHHO-CJICICTBCHHBIC CBS3H,

BBIJICTISITH TJIaBHOE, 000011aTh, 1E1aTh BHIBOJIBI.

CoBepilieHCTBOBaHHE HaBBIKOB BepOaIbHOM KOMMYHHKAIUH.

CoBeplIeHCTBOBAaHUE YMEHUS PUMEHSTh HEBEpOaIbHbIE CIIOCOOBI OOIIECHMUS.

Pa3BuTre MenKkoi MOTOPUKH U 3pUTEIIEHO-MOTOPHON KOOPIUHAIUU.

CoBeplIeHCTBOBAHUE YMEHHUS 3pUTEIIbHON OPUEHTUPOBKH B MUKPOTIPOCTPAHCTBE.

dopMHUpOBaHHUE  PAIMOHAIBHOTO  TOAXO0Aa K  PEHICHHI0  y4eOHBIX, OBITOBBIX U
poeCCHOHATBHBIX 3a/1a4, PA3BUTUE aHAIMTUKO-TIPOTHOCTUYECKUX YMEHUM U HABBIKOB.

MECTO YYEBHOI'O TIPEIMETA «XUMUWSA» B YYEBHOM IIVTAHE
B cucreme obmero o0pasoBaHus «XHUMHS» TpHU3HAHA OO0A3aTEIbHBIM Y4YEOHBIM IPEIMETOM,
KOTOPBII BXOJIUT B COCTaB MpeAMETHON 00sacTi «EcTecTBeHHOHAayYHbIE PEAMETHD».
VY4eOnbm miianoM (BapuanT 1 AOOIT OOO) Ha uzydenne yueOHoro npeamera « XuMHs» OTBEAECHO
136 yueOHBIX YacoB — 10 2 Yaca B HeJIeNto B 8 1 9 ki1accaXx COOTBETCTBEHHO.
VY4eOubim miianoM (BapuanT 2 AOOIT OOQO) Ha uzydyeHue yueGHOro npeamera « XuMus» OTBEIEHO
136 yueOHBIX yacoB — 10 2 yaca B Heaenmo B 9 u 10 kiraccax cOOTBETCTBEHHO.

B crpyktrype mnpumepHoii paboueidl IporpaMMbl Hapsay C HOSICHU- TEJIbHOHU

3aIIMCKON BBIJIEJIEHBI CIIEIYIOIINE PA3EIIbl:
- IUIaHUpPYyEMbIe€ pe3yJbTaTbl OCBOCHUSI y4deOHOro mpeaMera «XUMHUSD» —
JIMYHOCTHBIE, MeTarpeAMEeTHbIE, TPEAMETHBIC;
- cozeprkaHue ydeOHOTO npeaMeTa « XUMHUSI» M0 rojjaM oO0yUdeHus ;
- IPUMEPHOE TEMAaTUYECKOE IJIAHUPOBAHNUE, B KOTOPOM JAE€TAJIM3UPOBAHO COJEPKAHUE
Ka)KJ0ll KOHKPETHOU TEMBI, yKa3aHbl KOJIMYECTBO YaCOB, OTBOAUMBIX Ha €€ U3y4eHUE,
1 OCHOBHBIE BU/bI YUE€OHOMU JIESITEIbHOCTH YYE€HUKA, (GOpPMHUpPYEMBbIE IPU U3YUEHUU
TEMBI, IIPUBEIEH IEPEUEHb JEMOHCTPALIN, BBIIOJIHSIEMbBIX YUUTEIEM, U IEPEUEHD
PEKOMEHAYEMBIX J1a0OpaTOPHBIX ONBITOB HIPAKTUYECKUX PAOOT, BHIMOJIHIEMbIX
y4YalmuMHucs.



COLEPKAHUE YYEBHOI'O IIPEAMETA «XUMMUS»

9 KJIACC

HepBOHBHaﬂBHHe XUMHUYECCKUEC ITOHATUA

[Ipeamer xumuu . Ponb XuMuuM B )KU3HM 4esioBeka . Tera u Beuie- ctBa . Pusndyeckue
CBOMCTBA BELIECTB. ATperaTHOE COCTOsIHUE BeulecTB . IloHATHE 0 MeToAdax MO3HaHUs B
XUMuM . XUMus B cUcTeMe Hayk . Hucrtele BemiecTtBa U cMecH . CriocoObl pa3aeseHust
cMeceH .

ATOMBI U MOJIEKYJbl . XUMHUYECKUE 3JIeMEHThl . CHUMBOJIBI XUMHUYECKUX 3JIEMEHTOB
[IpocTble U ci0KHBIE BELIECTBA . ATOMHOMOJIEKYJISIPHOE YUEHUE .

Xumunueckas (popmysia . BaneHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB . 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB . OTHoOcUTeNbHAs aToMHass Macca . OTHOCHUTEIbHas
MOJIEKYJIsipHas Macca . MaccoBasi 10J1s1 XUMHUUYECKOTO 3JIEMEHTA B COEAUHEHUU .

dusnyeckue M XUMHYECKHE SBJIEHUS . XUMHUYecKas peakuuss | e€ NpU3HAKU .
3aKkOH COXpaHEHMs] MacChl BEILIECTB . XHUMHUUeckue ypaBHeHus . Kiaccudpukauus
XUMMYECKHX peakinii (COeTMHEHUs, Pa3JIO’KEHUsI, 3aMEIlIeHUsI, OOMEHA) .

XHUMHUYECKUH SKCHEPHUMEHT: 3HAKOMCTBO C XMMHUYECKOM IIOCYHOM, C IpaBUIAMU
paboTsl B tabopatopuu U npuéMamMu oOparieHus ¢ Ja0opaTOpPHBIM 000PYyIOBAHUEM;
N3y4YCHHE U OMHCAaHHWE (PU3MIECKHUX CBOMCTB OOpa3OB HEOPraHWUYECKHUX BEIIECTB;
HaOyroieHre (us3nye- ckux (IUIaBJIEHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B
CTYIIKE, KMIIEHME U KOHJCHCALMs BOJbI) U XHUMHUYECKUX (ITOpEHHE CBE€YH, IIPO
KaJUBaHUE MEJIHON IIPOBOJIOKH, B3aMMOJIEMCTBUE Meja C KHUCJIOTOI) SBJIECHUIA,
HaOJIIOJIEeHHE ¢ OIIMCaHWE IIPU3HAKOB MPOTEKaHUsI XHUMHYE- CKHX peakiui
(pa3nokeHue caxapa, B3aMMOJIEMCTBHE CEPHOUW KHUCIOTBI C XJIOpUJAOM Oapus,
pasioxxenue ruapokcuna meau(ll) mpu Ha- rpeBaHuM, B3auMOJICHCTBHE >KeJie3a C
pactBopoM conu Meau(ll)); msydenue cnocoOoOB pazjesieHuss cMeced (C MOMOIIBIO
Mar’Hura, (QuibTpoBaHWE,  BbIIapUBaHWE, JAUCTWUIALMS, Xpomarorpadus),
IIPOBEJICHUE OYUCTKHU ITOBAPEHHOM cCOJM; HaOJI0JIEHHE U OIMCaHHE pPe3yJIbTaTOB
MPOBEJICHUS OIbITa, WUIIOCTPUPYIOIIErO0 3aKOH COXPAaHEHHUsI MAacChl; CO3JaHHE
Moenel MOIeKyJI (ILIapOCTEP>KHEBBIX) .

Ba:kneiimme NMPEACTABUTE/IH HECOPIaHUIECKUX BEUIECTB

Bo3nyx — cmech raszoB. CocrtaB Bo3ayxa. Kucnopog — 3J€MEHT M OpoCcToe
BemiecTBO. Haxoxenue Kuciopoaa B mpupoje, (pusndeckre U XUMMHUYECKHE CBOMCTBA
(peakmuu topenmsi) . Oxcuabl . [Ipu- menenme xkumcnopoaa. CriocoObl TIOMyYEHUS
KHUCIOpoaa B JabopaTOpudl H MOPOMBIIUIEHHOCTH .  KpyroBopor  kuciopoma B
npupoze. O30H — ajuioTporHas MOAUDUKAIUS KHUCIOPOIa.

TeroBoit 3(phekT XUMHUYECKOUW peakluh, TEPMOXHUMHUYECKHUE YypaBHEHUs, DK30- H
SHAOTEPMHUYECKHE peaKUuu. TOMINBO: yrojib U METaH. 3arpsi3HEHUE BO3/lyXa, YCUJICHUE
MapHUKOBOTO 3¢ deKkTa, pa3pymnieHne 030HOBOTO CJIOSI.

Bomopon — »1eMeHT M mpocToe BemecTBO. HaxoxkaeHue Bogopoaa B IPHUPO/IE,
(pu3ndeckue U XUMHUYECKUE CBOMCTBA, MPUMEHEHUE, CITIOCOOBI MolydeHus . KucioTel u
COJIH.

KonuuecTBo BemectBa. Monbs. MonsipHasi macca. 3akoH ABOraJipo.

MossipHbIit 00bEM ra30B. PacuéThl M0 XMMUYECKUM YpaBHEHHUSIM.
dusnyeckue cBoucTBa BOAbl. Bona kak pactBopurtesb . PactBopsl . HackiienHbie u

HEHACBHINEHHbIE PACTBOPLL. Pacmeopumocmv eewecms 6 6ode.l Maccopas mnons
BellleCTBa B pacTBope. XHUMHYECKUE cBoiicTBa BoAbl. OcHoBaHus. Poib pacTBOpoB B



NPUPOJIE U B )KU3HU denoBeka. KpyroBopoT BOZbI B IpUPOAE . 3arpsA3HEHUE NPUPOIHBIX
BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Kmaccudukanus Heopranudeckux coenumnenuii. Oxcunpl. Kimaccudukanms OKCHIOB:
cosieoOpasyromye (OCHOBHBIC, KHCIIOTHBIE, aM@OTEepHBIE) H HECOJICOO0pa3yIoIIre.
Homenknatypa oxcumoB (MeXIyHapolaHas W TpuUBHalbHas) . @OuU3UUECKHE U
XUMHYECKHUE CBOMCTBA OKCHUIOB. IlosTyuyeHrne oKkCuaoB.

OcunoBanus. Knaccudukanuss ocHOBaHMI: MIETOYM M HEPACTBOPUMBIE OCHOBAHUS
Homenknatypa ocHOBaHMN (MeXAyHapoJIHasi W TpuBHalbHas) . PU3UUECKHE U
XUMHYECKHE CBOMCTBA OCHOBaHUM . [loiryyenne ocHOBaHUM .

Kucnorer . Kimaccudukanms kucior . HomeHkiatypa KuciaoT (MeXAyHapoIHas U
TpuBHAJIbHAsI) . DU3KMUYECKHE U XUMHUUYECKHE CBOMCTBA KHUCJIOT . Psii akTUBHOCTHU
metaioB H . H . bekeroBa . [losryyeHue Kucior .

Comu . Homenkiarypa coieil (MexayHapoiHass M TpUBHAJbHAs) .
dusnyeckne U XUMHU4YEeCcKue cBoucTBa coiieit . Ilomydenue conen .

I'eneTnueckas CBA3b MEXKy KJIaCCaMH HEOPraHUYECKHUX COCAUHEHUH .

XUMHYECKHAN DKCIIEPUMEHT: KAYECTBEHHOE OMNPEJICIICHUES COJICPKaHUSI KHUCIOpOJIa B
BO3/yXe; NOJIlydeHUe, cCOOMpaHue, paclO3HaBaHUE U M3YyUYE€HHE CBOWMCTB KHCIOPOa;
HaOJII0JIeHHEe B3aUMOJICUCTBHSI BEIIECTB C KUCIOPOJIOM U YCIIOBHUSI BOSHUKHOBEHUS U
MpeKpalieHus ToOpeHus (I1oKapa); O3HaKOMJIICHHUE ¢ 0O0pa3aMi OKCHJIOB B OITUCAaHUE
WX CBOMCTB; IOJy4E€HHE, COOMpaHUe, paclio3HaBaHUE U U3YYHHE CBOWCTB BOJOPO/Ia
(ropenwue); B3ammojecTBue Bogopoaa ¢ okcuaom wmeau(ll) (Bo3mMoxHO
HCIIOJIb30BAaHUE BUAEOMATEPHAJIOB); HAOIIOJAEHUE OOpa3IOB BEIIECTB KOJIUYECTBOM
1 ™monb; ucciaemoBaHUEe OCOOEHHOCTEH pacTBOPEHUsI BEIIECTB C Pa3IUdYHOU
PacTBOPUMOCTBHIO; MPUTOTOBJIEHHUE PACTBOPOB C OMNpPEICIEHHOW MaccOBOM moiei
pacTBOPEHHOIO BELIECTBAa; B3aUMOJICHCTBHE BOJbI C MeTajulaMU (HaTpUEM U
KanbueM) (BO3MOYKHO HCIIOJIb30BaHHE BHAEOMAaTEpPHATIOB); OIpEJeIeHUEe
PacTBOPOB KUCJIOT U MIECI0OYEH C ITOMOIIIBIO MHIMKATOPOB; UCCIIEJOBaHHUE 00pa3IioB
HEOPraHUYECKUX BEIISCTB PA3JIMYHBIX KJIACCOB; HAOIIOACHUE U3MECHECHUSI OKPACKU
UHIUKATOPOB B pacTBOpaxX KUCJIOT U IIeJIOUeH; U3ydyeHHEe B3aUMOJICHCTBUS OKCHU-
na menu(ll) ¢ pacTBOpoM cCepHOUW KHCIOTHI, KUCIOT C METaJLUlaMH, peakiuil
HeUTpau3ali; IMOJyYeHHUE HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJIHOTO
MeTajia APYTUM M3 pacTBOpa COJH; PEHISHHE YKCIIEPUMEHTAJIBLHBIX 3a7a4 M0 TeMe
«BaxHeuure Kji1acchl HEOPraHUYECKHUX COCTUHEHUI .

IlepBble TIOMBITKH KIIacCU(PUKAIIMU XUMHUYECKUX 3JeMeHTOB. [loHsiTHEe O Trpymnmax
CXOIHBIX DJIEMEHTOB (IIIEJIOYHBIE U IIEJIOYHO3EMEIbHBIC METAJJIbl, TaJIOTCHHI,
WHEpPTHBIE Ta3bl). DJEMEHTHI, KOTO- pbie 00pa3yroT aM@oTepHble OKCHUIBI U
TUAPOKCHUIBI.

Ilepunoanueckuin 3akoH. Ilepuoauueckass cucremMa XMMHUYECKUX 3jeMeHToB J[ . U .
MenneneeBa . Kopotkomepuonnass u mnuHHomnepuonaHas ¢opMmbl  [lepuoandeckoit
cucTeMbl XuUMH4YecKHx dyemeHToB /[ . 11 . MenneneeBa . Ilepuoasl m rpynmsl
Ddu3nyecKuil CMBICT NOPAAKOBOIO HOMEPA, HOMEPOB MEPHUOJIAa U TPYIIIbI DJIEMEHTA .

Crpoenne aromoB . CocraB aTtoMHbIX siaep . M3oromnsl . OnekTpoHbl . CTpoeHue
AJIEKTPOHHBIX 00o0joueKk aroMoB mnepBbix 20 xumuueckux siaeMeHTOB [lepuoamdeckoit
cucrembl J[.MI. MenneneeBa . XapakTe- pPHUCTHKA XHUMHYECKOTO OJJIEMEHTA IO  €ro
nosnoxenuto B Ilepuonnyeckoit cucreme . . Menneneena .

3aKOHOMEPHOCTH H3MEHEHMsI pajJdyca aTOMOB XHUMHWYECKHUX DJIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKHUX CBOMCTB MO TpyIIiaM U nepuoaamM. 3HaYCHHUE
Ilepuoanueckoro 3akoHa u [leprnoandyeckom CUCTEMBI XMMHUYECKUX DIIEMEHTOB IS
pa3BuUTHs HayKd U npaktuku. /[ . . MenneneeB — y4€HbBIN U Ipa’kIaHUH.

Xumuyeckas CBS3b. KoBanentnas (monsipHas u HETOJIsIpHasi) CBS3b



DJIEKTPOOTPHULATEIBHOCTh XUMUYECKUX 311€MEHTOB . VMoHHas cBA3b. CTENeHb OKHUCIIEHUS .
OKHCIUTENbHO-BOCCTAHOBUTEIILHBIC pCaKk- nuu. Hpoueccm OKHCJICHHUA U BOCCTAHOBJICHUA
. OKHCIIUTEIN U BOCCTAHOBUTEIH .

XUMUYECKUH OKCICPUMEHT: HW3y4YeHHE OOpa3loB BEIIECTB METAJUIOB |
HEMETAJUIOB; B3aMMOJEHCTBUE THAPOKCHAA LMHKA C pacTBOpaMU KHCJIOT U
IIEJI0YEH; IIPOBEAECHUE OIBITOB, HIITIOCTPUPYIOIIUX IpUMEPHL
OKMCJIHUTEJIbHO-BOCCTAHOBUTEJIbHBIX peakuuid (ropeHue, peaknuu pas3JIoKeHUs,
COEIUHEHUA) .

Me:xnpeaMeTHbie CBSI3H

Peanuzanuss MeXnpeaIMeTHBIX CBsI3€M IMpU  U3Y4YEHHUH XUMHUHM B 9 Kilacce
OCYIIIECTBJISIETCS Uepe3 MCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX IMOHSTUH,
Tak W T[OHSITHUM, SBISIONIUXCS CHUCTEMHBIMH JJIsl OTJCJBHBIX IIPEAMETOB
€CTECTBEHHOHAYYHOTO ITHKJIA .

OO0mre eCTeCTBEeHHOHAYYHBIC MTOHSATHS: HAyYHBIH (DaKT, TUIIOTE3a, TCOPHUS, 3aKOH,
aHaJaM3, CUHTE3, KiIacCH(pUKAIUS, IEPUOIHUIHOCTb, HAOIIOACHHE, DKCIICPHUMCHT,
MOJICJINPOBAaHUE, U3MEPECHHUE, MOJIEIIb, SIBJICHUE .

dusuka: Marepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIHJ, U30TOMBI,
PaaroaKTUBHOCTB, MOJIEKYJa, JJICKTPUYECKUN 3apsi, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoc COCTOsIHUC BeIIcCTBA, ras, (bHSPI‘I@CKI/IC BCJIMYHUHBI, CANHUIIBI
H3MEPEHUsI, KOCMOC, TUIaHETHI, 3BE31b1, COJTHIIE.

Buonorus: ¢porocuHTes, npixanue, ouocdepa .

I'eorpadus: armocdepa, ruapocdepa, MUHEpaAJIbI, TOPHBIE MOPO- JIbI, MOJIE3HBIC
HCKOITa€MBbIC, TOIIJIMBO, BOJAHBIC PECCYPCHI.

BemecTBo M XuMHYecKas peakuus

Ilepuonnuecknii  3akoH. Ilepumoaudeckass cuUcTeMa XHUMHYECKHUX  JJIEMEHTOB
JA..MenneneeBa. CrpoeHne aroma. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMHYECKHX DJIEMEHTOB NEPBBIX TPEX MNEPUOJOB, KAINS, KAIBIUSA U UX COCIUHEHUU B
COOTBETCTBHUH C MOJIOXKEHH-EM JIEMEHTOB B lleprnoandeckoil cucreMe U CTpOEHUEM UX
aTOMOB .

CtpoeHue BelleCcTBa: BHUJAbl XHUMHUYECKOUW CBsI3U. THUIBI KpHUCTaJl- JHUYECKHUX
PEeETOK, 3aBUCUMOCTH CBOMCTB BEIIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEHIETKHA U
BUJIa XUMHUYECKOI CBSI3H .

Knaccudukanmus u HOMEHKJIATypa HEOPraHUYECKHMX BEIIEeCTB (MEXIyHapoaHas U
TpUBHaAJIbHAs1) . XHWMHYECKHE CBOWCTBAa B € II€CTB, OTHOCSIIUXCS K Pa3JIUYHBIM
KJJacCaM HEOPraHWYECKUX COEJIMHEHUM, TE€HETH4YeCKasl CBA3b HEOPraHUYECKUX
BCILECTB .

Knaccudukanmus XMMUYECKUX pEaKIMU MO pa3jIMuHbIM IMpU3HAKaM (10 YHCIy U
COCTaBy YYACTBYIOIIUX B peaKIUHd BElIecTB, MO Te IUIOBOMYy »@ddekTy, no
U3MEHEHUIO CTEIeHEeNW OKMCIIEHHSI XUMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IIO
Y4acTHIO KaTajid3aTopa) . DK30- U DHJIOTEPMHUYECKHE PEAKIINH, TEPMOXUMHUECKHUE
YPaBHEHUS.

ITonsitTue o0 ckopocTH XUMHUYECKOW peakmuu. I[loHstTue o006 o0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKHUX peakuusx . [IoHsiTHe O rOMOre€HHBIX U I€TE€pOr€HHBIX
peaknuax . [louamue o xumuueckom pasnosecuu. DPaxmopbsl, eausOwWUE HA
CKOPOCMb XUMUYECKOU Peakyuu U NOJIOAHCEHUE XUMUYECKO20 PABHOBECUS.

OKUCINTENBHO-BOCCTAHOBUTEIIBHBIE peaknuy, 3JICKTPOHHBIN OanaHc



OKHMCJIHUTEIIbHO-BOCCTAHOBUTEIbHOU peakiuu. CocraBiieHue ypaBHEHUM
OKHCJIIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUMUil C  HCIOJb-  30BaHHEM  MeETOJa
AJICKTPOHHOTO OajaHca .

Teopuss dJIEKTPOJIUTUYECKON AuCCOLMALMU. OJIEKTPOJIUTHI U  HEDJIEKTPOJUTHI.
Kartuonsl, aHMOHbI . MexaHu3M JuUcCOLMAllMd  BEIIECTB C pPa3jIMYHBIMM BHUIaMU
XUMU4YecKoHu cBsi3u . Crenens auccounanuu . CUIbHBIC U CIIa0bIe SJIEKTPOIUTHI .

Peakniuu moHHOrO OOMEHa. YCIOBHSI IPOTEKAHHUS peaKIuili MOH- HOro oOmeHa,
IIOJIHBIE M COKpalléHHbIE HOHHBIE YypaBHEHMs peakuuii . CBolicTBa KHCIIOT,
OCHOBaHHUI U COJICH B CBETE IPEJICTABIICHUI 00 JIEKTPOJIUTUYECKON TUCCOLMALUH .
KauecTtBenHble peakiiuu Ha UOHBI . [lonamue o cudpoause couetl .

XUMHUYECKUH SKCHEPHUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAIIMYECKUX
pEeLlIETOK HEOPraHMYEeCKUX BEIIeCTB — METAJUIOB M HeMeTauioB (rpadura U
ajMasa), CJIOXXHBIX BEIIECTB (XJOopHUAa HaTpus); MCCIECAOBAaHHE 3aBUCHMOCTHU
CKOpPOCTHM XHMHYECKOH peakIuu OT BO3ACHUCTBUA pa3IUYHBIX (PaKTOpPOB;
HCCJIEIOBAHUE BJIEKTPOIIPO- BOJHOCTHU PACTBOPOB BEIIECTB, pOLEcca JUCCOLMALINN
KHUCJIOT, IIeJIouer u coJjied (BO3MOXHO MCIIOJIb30BaHUE BHUJICOMATEPUAIIOB);
IIPOBEACHUE ONBITOB, WIIIOCTPUPYIOMIUX IMPU3HAKYA MPOTEKAHUsI pPeaklUid MOHHOIO
oOmeHna (oOpa3oBaHHME OCaJZIKa, BBIJCIICHHE Tra3za, OOpa3OBaHHE BOJBI); ONBITOB,
WUUTIOCTPUPYIOIIMX ~ OPUMEPBI  OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKLUH
(ropenue, peakluu pas3iio- >KEHUs, COCIMHEHMs); pPAaCO3HAaBAHUE HEOPraHUYECKHUX
BEIIECTB C  IIOMOIIbIO Kaye€CTBEHHbIX peaKUUMi Ha  HOHBI;  PpElIECHUE
SKCIIEPUMEHTAJILHBIX 3a/a4..

10 KITACC
Hemerasibl v X coeuHeHHS

OOmas xapakTepucTuka rajgoreHoB. OcOOEHHOCTU CTPOEHUSI aTOMOB, XapaKTepHbIE
crenieHn okucieHuss . CtpoeHne U (U3NYECKHE CBOMCTBA MPOCTBIX BEIIECTB —
rajJJoreHoB . XMMHUYECKHE CBOMCTBa Ha MpUMeEpE XJiopa (B3auMoOAeHCTBUE C METAJNIaMH,
HeMeTa/ulaMu, IenodaMu) . XjopoBomopos . CosstHasi KHUCIIOTa, XUMUYECKHE CBOM-
CTBa, MOJy4YeHHE, NIpUMEHeHue . JlelicTBue XJjiopa M XJIOPOBOAOPOJA HA OPTaHU3M
yesjoBeKa . BakHelme XJIOpUIbl M HUX HAXO0XJIEHUEB IPUPOLE .

Oobuas xapakrepuctuka 31eMeHToB VI A-rpynnbel. OcoO€HHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHbIE CTENEHU OKUCIICHUS .

Crpoenne u (U3NYECKHE CBOWCTBA IIPOCTBIX BEMIECTB — KHCIOPOJa U CEPbI
AnnorpornHble MoAW(UKAIIMM KHUCJIOpOoJa M cepbl . XUMHUYECKHE CBOMCTBA CEpbI
CepoBonopoa, cTtpoeHue, (GU3NYECKHe U XUMHUYEecKHe cBoMcTBa . OKCHABI cepbl Kak
MPEJICTABUTENN KHCJIOTHBIX OKCUZIOB . CepHas KUCJIOTa, (U3NUECKUE U XUMHUYECKHE
cBoiicTBa (OOmME KakK MOpeacTaBUTENsl Kjlacca KHCIOT W cheuuduyeckue).
XUMHUYECKHE pEeaKIUM, JIekKAIMe B OCHOBE IPOMBIIIIEHHOTO cnocoba MOTy4YeHUs
cepHOM KHUCIOTHI . [Ipumenenune . Conn cepHOM KHUCIOTHI, KAUECTBEHHAsl pPEaKkIysl Ha
cynbdpar-uoH . HaxoxaeHue ceppl U €€ COeOUHEHUNW B MpUpoAe . XHUMHYECKOE
3arpsi3HEHUE OKpPY’Karollel cpeabl COCIMHEHUSMU cepbl (KHUCIOTHBIE MOXJIH, 3arpsi3-
HEHHE BO3/yXa U BOJIOEMOB), CIOCOOBI €ro MPeI0TBPAILICHUS .

O6uas xapakrepucTuka 31eMeHTOB V A-rpynmbl . OCOOG€HHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIICHUS .

A3oT, pacmpocTpaHEeHHWE B MNOpUpPOJEe, (PU3NUECKHE U XUMHUYECKHE CBOMCTBaA
KpyroBopoTr azora B npupoae . AMMHAK, ero (U3NYECKHE U XUMHUYECKHUE CBOMWCTBA,
nojsrydyeHue u npumeHeHue . Coau  aMMO- HHS, UX (U3HUYECKHE U XHUMHUUYECKHUE
CBOWCTBA, npumeHeHue . Kaue- cTBeHHass peaknusi Ha HOHBI aMMOHHS . A30THas
KHUCJIOTa, €€ TIoNy- YeHHe, (U3NYeCKHEe U XUMHUYECKHUE CBOMCTBa (0OIMME KaK IpeJcTa-



BUTENSl Kjlacca KHCIOT © crneuuduueckue) . lMcrnonb3oBaHMe HUTPATOB M COJIEH
aMMOHHUsI B KayeCTBE MHHEPAIbHBIX yAOOpeHU. XUMHYECKOE 3arpsi3HCHUE
OKpY>Karoleld cpepl COSIMHEHUSIMH a30Ta (KUCIOTHBIC JOXK/IU, 3arpsi3HEHHUE BO3/1yXa,
IOYBBI U BOJIOEMOB).

®docdop, amnorponHele Moaudukamuu Qocdopa, ¢GHUIMUECKHE U XUMHYECKHE
cBoiictBa. Oxcua dochopa(V) u dochopHas kuciora, PU3NUIECKUE U XUMHUYECKHUE
CcBOMcTBa, ToilyueHue. Mcnonw3oBanue ¢QochaTtoB B KadecTBE MHUHEPATBHBIX
yI0OpeHuil.

OO6miast xapaktepuctuka 35eMeHToB |V A-rpynimbel . OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTEpPHbIE CTEIIEHU OKUCIICHUSI.

Vriepo, aJUIOTPONHBIC MOJIU(PUKAIINN, PACIIPOCTPAHEHHUE B TIPH-POJIe, PU3NISCKUE U
XUMHYECKHUE CcBoucTBa. Ancopbuusi . KpyroBopor yrinepoma B npupoae . OKCHIBI
yriiepoja, WX (QHU3NYECKHE W XHMHYECKHE CBOMCTBa, nefcTBUE Ha  JKHUBBIE
OpraHu3Mbl, MOJYYECHHE U MPUMEHEHUE . DKOJOTHMYECKHE MPOOJIEMbl, CBSI3aHHBIE C
okcuziom yriepona(IV); rumoresza T100aTBHOrO MOTCIUICHHS KIIMMAaTa; MapHUKOBBIA
addekT . YroiapHas KUCIOTa U €€ COJH, UX (PU3HMUECKHMe M XHMHYECKHE CBOMCTBA,
MoJIydeHHe MW TnpuMeHeHue . KadvecTBeHHasi peakuuss Ha KapOOHAT-UOHBI
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIUHE, NPOMBIIUICHHOCTH W CEIBCKOM
XO3SIMCTBE .

IlepBoHavanbHbIC MOHATHSA OO0 OPraHUYECKHUX BEIIECTBAX KaKO COCAUMHCHHSIX
yriepoaa (MeTaH, 3TaH, dTUJICH, alleTHUJICH, dTAaHOJI, TJIMIIEPUH, YKCyCHAasl KUCJIOTA) .
HUx cocmasé u xumuueckoe cmpoenue. IloHITHE O OHOJIOTHYECKH BaKHBIX
BEIIECTBAX: JKHUpaxX, OeJl- KaxX, yIrJeBoJaX — M HUX POJU B JKU3HHU 4YEJIOBEKA
Mamepuanvroe eOUHCMBE0O OPeaHUUEeCKUX U HeOP2AHUYECKUX COEOUHEHULL.

Kpemuuii, ero ¢puznueckne 1 XUMUYECKHE CBOMCTBA, MOJyYEHHUE U MPUMEHEHUE .
CoenuHeHus kpeMHUs B ipupojie . O01ime npeacraBieHus 00 okcuae kpeMHus(I1V)
U KpeMHHeBOU kuciiore . CWIN- KaThl, UX HCIIOJIL30BaHUE B OBITY, MCIHUIIUHE,
MPOMBINIJIEHHOCTH. BaowcHeliuiue cmpoumeibHbvle Mamepuaibl: Kepamuka, Ccmexio,
yemenm, 6GemoH, oicenezobemon. Ilpobremvr 6e30nACHO20  UCNONBL308AHUS
CMPOUMENbHBIX MAMEPUANLO8 8 NOBCEOHEBHOU HCUSHU.

XUMHUECKUH DHKCHEPUMEHT: H3yUY€HHE O0Opa3lloB HEOPraHWYECKUX BEIECTB,
CBOMCTB COJITHOH KHCJIOTHI; IPOBEAEHNE Ka4YE€CTBEHHBIX PEAKIIUN Ha XJIOPHUIA-UOHBI U
HaOJII0JIeHHE TIPU3HAKOB MX IMPOTEKaHUs; ONbBITHI, OTpaXkaromue (PU3NYECKUEe U
XUMHUYECKHE CBOMICTBaA TaJIOTEHOB M WX COEAUHEHUN (BO3MOXXHO HCIIOJb30BaHHUE
BHJICOMATEpUAIOB); O3HAKOMJIEHHE C oOOpa3lamMu XJOpPHUAOB (TaJIOr€HHUJIOB);
O3HAKOMJIEHHE C oOpa3lnaMu cepbl U €€ COeAUHEHUSAMHU (BO3MOYKHO HCIIOJIb30BaHUE
BHJICOMAaTepHUaIOB); HAOJIOJIEHUE Mpolecca OOyrJIMBaHUS caxapa II0oJI JICHCTBUEM
KOHLIEHTPUPOBAHHOM CEpPHOWl  KHUCJIOTBI; H3YyYE€HHE XHUMHYECKHUX  CBOMCTB
pa30aBICHHON CEpHOM KHUCIOTHI, TPOBEACHHE KAYECTBEHHOW pEaKIMu Ha
cyinbdaT-uOH W HaOMIOJAEeHHE TIIpU3HaKa €€ MPOTEeKaHUs; O3HAKOMJIEHHE C
¢u3nueckumu cBolicTBamMM a3oTa, ¢ocdopa M HUX COEAUHEHUH (BO3MOXKHO
HUCIIONB30BaHUE BHAEOMAaTEpHalioB), oOpa3lamMu a30THBIX U (POC(POPHBIX yIOOpEeHMIA;
NoJIydeHHUe, COOUpaHue, pacrio3HaBaHUE U N3yUYEeHHUE CBOMCTB aMMHaKa; MPOBEACHHUE
KA4eCTBEHHBIX pEaKIMi Ha MOH aMMOHUs U ¢docdaT-HOH U HU3yUYE€HHE NPHU3HAKOB
UX TPOTEKAHWs, B3aUMOJICHMCTBHE KOHLUEHTPUPOBAHHON a30THOMW KHCIOTHI C
Menplo  (BO3MOXKHO HCIIOJIB30BaHHUE BHIEOMATEpHAJIOB); H3YyUEHHE MoJeleH
KPUCTAJUIMYECKUX PEnI€TOK anmasa, rpadwura, ¢yuiepeHa; O3HAKOMJIICHHE C
IPOLIECCOM aJICOPOLIMM PACTBOPEH- HBIX BEIIECTB aKTHUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHUBOra3a; MOJyUYeHHUE, COONMpaHue, pacClO3HABAHHUE U U3yUYECHUE



CBOMCTB YTIJIEKHCJIOTO ra3a; MpOBEJACHHE KAa4eCTBEHHBIX pEakUMi Ha kapOoHAT- U
CUJIMKAT-MOHbl M H3y4Y€HHE IIPU3HAKOB WX IMPOTECKaHHUS; O3HAKOMIIEHHE C
OPOAYKIMEN CHJIMKATHON MPOMBIIIIEHHOCTH; PEUIEHUE DKCIIEPUMEHTAIBHBIX 3aJa4d
1o reMe «BaxxHeilllne HeMeTaJIbIM UX COEITUHEHUSD) .

Mertaisl 1 uX COCAMHCHUA

OOmast xapaKTepHUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METaJJIOBHA OCHOBAaHUM UX
nosoxkeHust B llepumoamueckor cucremMe XUMHUYECKHUX d3jemMeHToB J[ . U
MenneneeBa u crpoeHusi atToMoB . CTpoeHue MeTaioB. Mertaniudeckas CBs3b U
METaJUIMYECKasi KpUCTAJUINYECKasi PEIETKA . DIEKTPOXUMHUYECKUN psiJl HATIPSI)KEHUN
MeTaioB . dDusnyueckne M XUMHYECKHE CBOMCTBa MeTauioB. OOmme cnocoObl
MnojiyuyeHusi MetaioB. IloHATHE O KOPPO3UM METaIOB, OC- HOBHBIE CHOCOOBI
3aluThl UX OT Koppos3uu. CniaBbl (CTalb, YyTyH, AIOPAJIIOMHUHHN, OpOH3a) U HX
MPUMEHEHUE B OBbITY U HPOMBIIIJIEHHOCTH .

IIleouynble MeTawibl: NOJIOKEHHME B llepumoaudeckoil CcHUCTEME XUMHUYECKHUX
snementoB /[ . 11 . MeHpaeneeBa; CTpoeHHME HMX aTOMOB; HaxOXXJEHUE B HOPUPOJE
dusnyeckue U XUMHUYECKHE CBOMCTBa (Ha IpuMepe HaTtpus u Kaiaus). Okcuabl U
TUAPOKCUIBI HaTpusi U Kaius . [[puMeHeHne menoyHbiX METAIIOB U UX COCAMHEHUH .

[IlenrouyHO3eMeNbHBIE METaJLIbI MarHum " KaJIbIIW: MOJIO)KEHUE B
Ileproanueckoil cucreMe xumMuiyeckux ayemMeHToB J[ . 1 . MeHpae- neeBa; cTpoeHuEe UX
aTOMOB; HaxoXxJeHue B npuposae . dPusnyeckne 1 XMMHUYECKUE CBOMCTBA MarHusi U
KaJiblus . BaxkHeliue coeuHe- HUA Kajdblus (OKCHI, TUAPOKCHUM, coyin). KECTKOCTH
BOJBI U CIIOCOOBI €€ yCTpaHeHUS .

AnroMuHUN: TIOJI0)KeHHE B llepuoanueckoil cucremMe XMMHYECKHUX 3JI€MEHTOB

JI . N . MenneneeBa; CTpOCHHE aToMa; HaXOXJACHUE B mpupoje. Pusnyeckue u
XUMHUYECKHE CBOWMCTBA altOMUHUS . AMQOTEpHbIE CBOWCTBA OKCHJA M THUAPOKCHIA
AJIFOMUHU .

Kene3o: nonoxenune B llepuoanueckoil cucreMe XuMHUUYeCcKux syemeHtoB [ . U .
MenaeneeBa; CTpOCHHUE aTOMa; HaXO0XJCHUE B Npupojsie . PU3nyeckue U XUMHUUECKUe
cBoiictBa keine3a . Oxcuabl, rujapokcuanl U conu xeneza(ll) wm xeneza(lll), wux
COCTaB, CBOWCTBa M MOJy4YE€HHE XHUMHUYECKHUU HDKCHEPUMEHT: O3HAKOMJIEHHE C
oOpa3namMu MeTajl- JIOB W CIUIAaBOB, HUX (QU3UYECKUMH CBOWCTBAMH, H3yUYCHHUE
pe3yabTaTOB KOPPO3UH METAUIOB (BO3MOYKHO HCHOJIb30BaHHE BHUJACOMATEPHAIIOB),
OCOOEHHOCTEH B3aMMOJICUCTBUS OKCHUJIA KaJIbIIUS U HATPHUS C BOAOU (BO3MOXHO
HUCTIONIb30BaHUE BHUJICOMATEpPHATIOB); HCCIEIOBAaHHUE CBOWCTB JKECTKOW BOJBI;
mpolecca TOpPEeHUsT JKejie3a B KUCIOpoae  (BO3MOXXHO  HCIIOJIb30OBaHUE
BHJICOMATEPUAJIOB); MPU3HAKOB MNPOTECKAHUS KAa4YE€CTBEHHBIX PEAaKIIUM HAa HOHBI
(Marsusi, KaJjubliys, aJlfOMHHUsS, OUHKa, xene3a(ll) u s>xeneza(lll), menu(Il));
HaOJIIOe HUEe W OMHCAaHHE ITPOIECCOB OKpAIIUBaHUS IMJIaMEHH WOHAMHU HaTpHUs,
KaJIs U KaJIbIHUs (BO3MOYKHO MCHOJIb30BaHUE BHACOMATEPH-AJIOB); UCCIIEIOBAHUE
aM(OTEpPHBIX CBOMCTB THUAPOKCHUAA AJTIOMUHHUS U THUJIPOKCHIA IIMHKA; pEIIeHHUE
OKCIICPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHeunme MeTaiibl U UX COSTUHESHUSD) .

XuMus 1 OKpyXkaromas cpeaa

HoBbie maTepumansl M TexHOJOrMH. BemectBa M marepuanbl B NOBCEIHEBHOU
J)KM3HMU YeJioBeKa . XMMHUsI U 340poBbe . be3omacHoe HCIOIb30BaHUE BEILIECTB U
XUMHYECKUX peakiuid B OwiTy . IlepBas momomps mpH XMMHYECKHX OXKOrax H
otpaBieHUsIX. OCHOBBI KOJIOTHU- YECKON I'PAaMOTHOCTH . XMMHUYECKOE 3arpsi3HEHUE
OKpYy>Karole cpenbl (TIpefebHast JoIycTuMasi KoHieHTpamus BemectB — [1J1K).



Ponp XMMUM B pENIIEHUH SKOJIOTHYECKUX MPOOIIEM .

IIpupoaHble HWCTOYHUKU YTJIEBOJIOPOJOB (Yyrojib, NPUPOAHBIA Ta3, HePTh),
MPOAYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY U MIPOMBINIJICHHOCTH .

XUMUYECKUI OKCIEPUMEHT: HW3ydeHHEe oOpa3loB MaTepHaioB (CTEKIIO, CIUIaBbI
METaJJIOB, MOJIMMEPHbIE MaTEpUaJbl) .

MEXIIPEAMETHBIE CBA3U

Peanuzanuss MexXnpeaMeTHBIX CBsized npu wulydeHun xumuu B 10 kiacce
OCYIIIECTBJISIETCS Yepe3 UCIOIb30BaHHE KaK OOIINX €CTECTBEHHO-HAYyYHbBIX MOHSTUH,
TaK W TIOHATHUH, SIBISIONIMXCS CHUCTEM- HBIMHU JUJIsI OTAEJIbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O 1IMKJIA .

OO0mre ecTeCTBEHHO-HAYYHbBIC TOHSTHS: HAYYHBIU (DakT, TUIOTE3a, 3aKOH, TEOpUs,
aHaJIn3, CHUHTE3, KilaccuduKamus, NEPUOINIHOCTb, HAOIIIOAEHUE, DKCIICPUMEHT,
MOJSIIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE, IMTAPHUKOBBIN d(P(PeKT, TEXHOIOTHS,
Mmatepuanbl . Puzuka: Matepusi, aToM, IJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU]I,
U30TOIIbl, PAaJUOAKTUBHOCTb, MOJIEKYJAd, 3JICKTPUYECKUU 3aps, ITPOBOIHUKH,
MOJIYIIPOBOJIHUKH,  AUDJIEKTPUKH, (POTOIIJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHoe€ COCTOSIHHE BEIIIECTBa, ra3, pacTBOp, PAaCTBOPUMOCTbH, KpUCTAJLIIMUECKast
peméTKka, cruiaBbl, (PU3UMYECKHUE BEJIMYUHBI, C€IUHHIIBI HU3MEPCHHS, KOCMHUYECKOE
pOCTpaH- CTBO, TLUIAHETHI, 3BE31bI, COJIHIIE .

Buonorusi: ¢dorocuHTe3, napIxaHue, Owmocdepa, dSKOcCHUCTEMa, MH- HEpaJIbHBIC
yI0OpEeHUsI, MUKPOAJIEMEHTBI, MAKPO3JIEMECHTHI, MTUTATSIIHLHBIC BEIISCTBRA .

I'eorpadms: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIC MOPOJbI, MOJIC3HBIC
HWCKOIIaeMbI€, TOIIJINBO, BOJTHBIE PECYPCHI

IIVIAHUPYEMBIE PE3YVJIbTATBI OCBOEHUS YYEBHOI'O NMIPEAMETA «XUMUA» HA
YPOBHEOCHOBHOTI'O OBIIIEI'O ObPA3OBAHMUS

N3yyenne XMMHM B OCHOBHOM IIKOJIE HAalpaBJI€HO Ha JOCTHXXECHHUE
OOy4YaronIMMHUCS JIMYHOCTHBIX, METANPEAMETHBIX W TMPEIAMETHBIX pPE3yJIbTaTOB
OCBOEHHUS YUY€OHOT O TIpeIMeTa .

JIMYHOCTHBIE pe3yabTAThI

JIMYHOCTHBIE pe3yIbTaThl OCBOEHUS MIPOTPAaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
JIOCTUTAIOTCS B XO0Jie OOy4Ye€HHs] XUMHUU B €IMHCTBE y4yeOHONW MU BOCHUTATEJIBbHOU
aestenbHOocTH OpraHu3ali B CO- OTBETCTBUM C TPaJULIMOHHBIMHU POCCUMCKHUMHU
COLIMOKYJIBTYPHBIMM W JYXOBHO-HPAaBCTBEHHBIMHM II€HHOCTSMH, HPUHATBIMU B
oOmiecTBe mNpaBWJIaMHM M HOPMaMH IMOBEACHUS W CHOCOOCTBYIOT Ipoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMATIU3ALINN OOYyYarOIIUXCS .

JIMYHOCTHBIE Pe3yIbTAThl OTPA’XKalOT CHOPMHUPOBAHHOCTH, B TOM YHCJI€ B YACTH:

HanI/IOTI/I‘{CCKOFO BOCIIMTaHUA

1) HIEHHOCTHOT'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, ICTOPUUYECKOMY U
Hay4YHOMY HAacCJIEAUIO, ITOHHUMaHUs 3HA4YE€HUs] XUMUYECKOM HayKu B IKHU3HHU
COBPEMEHHOI0 OOIIECTBa, CIIOCOOHOCTHU BJIAZIETh JOCTOBEPHOM HHPoOpmauueid o
MEPENOBBIX JOCTHIXKEHUSIX M OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOMW XHWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPOMCTBE MHpa U OOIIIECTBA;

I PaKaaHCKOI'0 BOCIIUTAHUA

2) nopeacraBjaCcHUA O COIHMAJIBHBIX HOpMax MW IIpaBujdax MCEKINYHOCTHBIX
OTHONICHUI B KOJIJIICKTUBC, KOMMyHI/IKaTHBHOfl KOMIICTCHTHOCTHU B O6H.[CCTB€HHO



MOJIE3HOM, y4eOHO-HCCIIe0BaTEILCKOM, TBOPYECKOM W JIpyrux  BHOAX
JICSITEIbHOCTU; TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM HAEsITeIbHOCTH NpHU
BBITTOJTHEHU N y‘-Ie6HLIX, IIO3HaBAaTCIIbHBIX 3aJaa4, BBIITIOJIHEHU N XUMHNYCCKUX
SKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJIEHHUSI K B3aUMOIIOHUMAaHUIO U
B3aMMOIIOMOIIM B IIPOIECCe ITOU Yy4eOHOM NesiTeIbHOCTU; TOTOBHOCTH OII€HUBATh
cBOéE IIOBCACHHUC M TIIOCTYIIKHM CBOHUX TOBapI/IH_Ief/'I C MO3vuIM HPABCTBCHHBIX H
MPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIJIECACTBUN ITOCTYIKOB;

HeHHOCTI/I HAy4YHOI'O IIO3HAHHUA

1) MHPOBO33PEHUYECKHUX IIPEACTABIECHUIN O BEIIECTBE U XUMHUYECKOM pPEaKInu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISTIOIINX
OCHOBY JJIs1 IOHUMAaHMUSI CYIIIHOCTH Ha- YYHOU KapTUHBI MUPA; MPEJICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPUPOAbI, B3AUMOCBSI35X YEJIOBEKA C
OPUPOAHOM CPEesION, O POJIM XUMHUHU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

2) IO3HABATEJIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA MOJYYE€HHE HOBBIX 3HAHUH MO
XUMHUHU, HEOOXOAUMBIX 111 OOBSICHEHHSI HAOJII0/1aeMBIX POILIECCOB U SIBICHUIA;

3) Mo3HaBaTEIILHOW, WHOOPMAITMOHHONW M YHUTATSIILCKOW KYJIBTYPBI, B TOM YHCJIC
HABBIKOB CaMOCTOSITEJIbHOM padoThl € y4dYeOHbBIMHU TEKCTaMH, CIIPAaBOYHOU
JIUTepaTypoil, JOCTYNHBIMH TEXHUYCCKUMH CpeAcTBaMU  HWH(GOPMAITMOHHBIX
TEXHOJIOTHI;

4) yHTepeca K OOYYEHHIO M TMO3HAHHUIO, JIOO0O03HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K  caMOoOOpa30BaHHUIO, IIPOEKTHOM UM  HCCJIEIOBATEIBCKOMI
JICSITSIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABJICHHOCTH W YPOBHS OOydYCHUS B
JanbHEHUIIICM;

®opMHpOBaHHS KYyJIbTYpHI 310POBbS

1) oco3HaHUS [IEHHOCTH YKHU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha 3JO0POBBIN 00pa3 >KU3HHU, OCO3HAHUSI MOCIEACTBUI U
HENPUSATHUS BPEAHBIX NPUBBIYEK (YIOTpeOIEeHUs aJIKOT0JIsl, HAPKOTUKOB, KYpPEeHHUS),
He00XO0IMMOCTH COOIIOICHHUS TIpaBUil O€30MaCHOCTH MPU OOpallleHUH C
XUMHUYECKUMH BEIISCTBAMU B OBITY B PEeaJIbHOU KU3HMU,

TpynoBoro BoctiuTanus

1) mHTepeca K MPAKTHYECKOMY HU3YYCHHIO MpodeCcCHUii U Tpya pa3 JIUIYHOTO poja,
YBa)KE€HME K TPYAY U pe3yJibTaTaM TPYJAOBOH JIESITEJIb HOCTH, B TOM YHUCJIE Ha OCHOBE
NpUMEHEHUsT  MpPeIMETHBIX 3HAaHUW MO XHWMHH, OCO3HAaHHOTO  BBIOOpa
UHJAUBUAYAIBHON TPAEKTOPHUU MPOJOJIKEHUs OOpa3oBaHUSA C YUYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMHUHU, OOIIECTBEHHBIX MHTEPECOB U IMOTPEOHOCTE;
yCHOeurHo# mpo¢eCcCuOHaILHON JEeATEJILHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHHM;
TOTOBHOCTH aJIalITUPOBATHCS B MPOhECCUOHAITLHOU Cpeie;

OKOJOTHIECKOT0 BOCIIUTAHHUS

2) DKOJOTUYECKH II€JICCOOOpa3sHOro OTHOIINEHUS K IPHUPOJIE KaK HCTOYHUKY
’KU3HHU Ha 3eMJie, OCHOBE €€ CylIeCTBOBAaHUS, ITIOHUMAa-HUS IIEHHOCTH 3JOPOBOTO U
Oe3zomacHOrOo oOOpasa >XH3HU, OTBETCTBEH- HOI'O OTHOIIEHUS K COOCTBEHHOMY
(puznyeckoMy U TNCUXUYECKOMY 3JIOPOBBIO, OCO3HAHUS IIEHHOCTH COOIIOJICHUS
npaBmJ1 0€30MacHOT0 MOBEACHUS ITPpH paboTe C BEIIECTBaAMH, a TaK)K€ B CUTYyaIlUsX,
YTPOKAFOIINUX 3JIOPOBBIO U YKU3HU JTIOACH;

3) CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJydaeMble MPU U3yYe HUU XUMUU, IS
peuieHust 3azad, CBSI3aHHBIX C OKPY’KarollleM IMPUPOJHOM CpPEOOM, MOBBILICHUSA



YPOBHSI  DKOJIOTUYECKOW  KYJIbTYpBI, OCO3HaHHUS TJ00aJILHOTO  XapakTepa
AKOJIOTHYECKHUX MPOOJIEM U ITyTEH UX PEIICHUS TTOCPEICTBOM METOJIOB XUMHUU;
4) 5KOJOTHYECKOrO MBIIIUICHHUS, YMEHHS PYKOBOJICTBOBATHLCS UM B

MO3HABATEIbHON, KOMMYHHUKATUBHOU U COLIMAJIBHOMW IMPAKTHUKE .

CHCIII/Ia.]IbeIe JIMIYHOCTHBIC PE3YyJIbTAThI:
° YMEHHE COTOCTABIIATH 3PUTEIbHBIC BIICUYATICHHS C YIETOM TMOJTYyUYEHHBIX 3HAHUI 00

OCOOEHHOCTSIX CBOET0 3PUTEIHHOTO BOCIPHUATHS, HA OCHOBAaHUH C(HOPMHUPOBAHHBIX TIPEICTABICHUNA
0 IIPEAMETAaX U SBJICHUSAX OKPYKAIOLIEH I€MCTBUTEIIBHOCTH;

o c(OpPMHPOBAHHOCTh MOTHUBALMH K OOYUYEHHUIO U LIeJICHAIPABICHHON 1103HaBaTEIbHON
JESTEIIBHOCTH;

° CIIOCOOHOCTBH OCO3HABATh CE0s YaCThIO COLIUYMA;

° CHOCOOHOCTh K OCMBICIIEHUIO U JTU(depeHMaluyd KapTUHbl MHpa, €€ BPEMEHHO-
IIPOCTPAHCTBEHHOMN OpraHu3aluu;

o IIPUHATHE COOTBETCTBYIOIINUX BO3PACTY LICHHOCTEW U COLIMAJIbHBIX POJIEH;

o YMEHHME OLICHUBAThb C MO3ULUI COLUUAIBHBIX HOPM COOCTBEHHBIE IIOCTYNKH MU
IIOCTYIKHU APYTUX JIIOJEH;

o AMOLIMOHAIBHO-IICHHOCTHOE OTHOIIEHHUE K OKpYXarolle cpene, HE0OXOAUMOCTH €€
COXPaHEHHUs U PALIMOHAIBHOTO UCIIOIb30BaHMS;

° yMeHue (GOpMHPOBATH OSCTETHYECKHE YYBCTBA, BIICYATICHUS OT BOCIPHATHUS
IIPEIMETOB U SIBJIEHUI OKPYKAIOILEr0 MUPA;

° TFOTOBHOCTb K OCO3HAaHHOMY BbIOOpY AajibHEHIIEH TPoPecCUOHAIBHON TPAaeKTOPUHU B

COOTBETCTBUH C COOCTBEHHBIMU HHTCPCCaMU U BOSMOKHOCTSAMMU.

METANPEAMETHBIE PE3YJIBTATBI.

B cocraBe MeranmpeaMETHBIX Pe3yJbTaTOB  BBIACHSIOT  3HA4YMMbIE  JJIs
(popMupoBaHUsT MUPOBO33pEHUS OOIIEeHAYYHbIC TTOHATHS (3aKOH, TEOPHsl, TIPUHIIUII,
runoresa, pakT, CUCTEMA, MPOLIECC, IKCIE- PUMEHT U JIp .), KOTOPbIE NCHOJIb3yIOTCSA
B €CTECTBEHHO-HAYYHBIX YyYEOHBIX MpeaMeTax U MO3BOJISTIIOT HAa OCHOBE 3HAHUMN W3
ATUX TIpeAMETOB (GopMUpPOBATh MNPEJCTABICHUE O IIEJIOCTHOW HAy4YHOUW KapTUHE
MHpa, 1 YHUBEpCalbHbIC yueOHbICe NeHCTBUs (MMO3HAaBaTeJIbHbIE, KOMMYHUKAaTUBHBIEC,
peryasiTUBHBIE), KOTOphle oOOecrieynBaroT (HOPMUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHHUIO U OCYIIECTBICHUIO YUYSOHOM NEITEIHLHOCTH .

MeranpenMeTHbIe pe3yJIbTaThl OCBOEHHS 00Opa3oBaTEeIbHONW MPOrpamMMbl  ITI0O
XUMHH OTPAXKAIOT OBJIJ€HHUE YHUBEPCAJIbHBIMHM ITO3HABATEJIbHBIMU AEUCTBUSIMHU, B
TOM 4YHCJIE:

ba3oBbIME JIOTHYECKUMU TENUCTBUSIMU

1) YMCHHUCM MHCIIOJIB30BaATh HpI/IéMBI JIOTUYECCKOI'O MBIIUJICHUA TIPU OCBOCHHUU
3HAHWM: pPaCKpbIBATH CMBICII XHUMHYCCKHUX TMOHSITHI (BI)I)ICJ'IHTI) nUX XapaKTCPHBIC
IIpU3HaK1, yCTaHaBJIMBATb B3aWMMOCBA3b C JIPYIHMMH HOHSITI/ISIMI/I), HCITIOJIB30BaTh
IIOHATHUA 14 OOBLSICHEHHUS OTACJIIBbHBIX (I)aKTOB 151 HBHGHHﬁ; BBI6I/IpaTB OCHOBAaHHUA U
KpUTCpuun Ajisd KJ'IaCCI/I(I)I/IKaIII/II/I XUMHUYCCKHUX BCIIECCTB H XHMHYCCKHX peaKHHﬁ;
yCTaHaBJIWBATb MIPUYIUHHO-CIICACTBCHHBIC CBsA3U MCXKAY oO0BeKTaMu HNU3YyUYCHMUA,
CTPOUTH JIOTHUYCCKHUC PACCYKICHUA (I/IHILYKTI/IBHI)IC, ACAYKTUBHBIC, IIO aHaJ'IOFI/II/I);
AcJ1aTh BBIBOJbI U 3a- KIIFOUYCHUSA,

2) YMEHHEM IIPUMEHSITH B MPOIIECCE TTO3HAHUS NOHATUS (ITPEIMETHBIE U
MeETarpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICITH, UCTIOJIb3YEMbIE B XUMHH,
npeoOpa30oBbIBATh IIUPOKO MPUMEHSIEMbICB XUMHUH MOJICITbHBIC TIPEACTaBICHUS —
XUMUYECKHM 3HaK (CUMBOJI DJIEMEHTA), XuMHudeckas ¢opmyJiia 1 ypaBHECHHUE
XUMHYECKON peakliuu — MPHU pelIeHUH yueOHO-O03HaBaTEJILHBIX 3a/1a4; C YYETOM



OTUX MOIACIBbHBIX HpeIICTaBJ'IeHI/Iﬁ BBISABJIATH U XapaKTCPHU30BATh CYILICCTBCHHBIC
MPU3HAKA HU3Y4YaeMbIX OOBEKTOB — XHMHYECKHUX BE IMIECTB U XUMHUUCCKUX
peaKLII/If/’I; BBIABIISITH O6H_II/IC 3aKOHOMCPHOCTHU, IPUIHNHHO-CJICACTBCHHBIC CBA3U U
IIPOTUBOPCUYMA B U3YyHACMBIXIIPOLICCCAX U ABJICHUMAX, MpcAjiaraTb KpUTCPUHU OJIA
BBISIBJICHUSI DTUX 3aKOHOMEPHOCTEH U MPOTHUBOPEUHIL; CAMOCTOSITSIILHO BHIOUPATH
crioco0 pernreHust yueOHOM 3a7a49u (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HANOOJIEE TIOIXOISIINN C YIETOM Ca- MOCTOSTEIILHO BBIJICIICHHBIX
KPUTEPHUECB);

bazoBeiMu HCCIE€A0BATCIIbCKUMHU HeﬁCTBHHMH

1) yMEHMEM MCHOJb30BaTh IIOCTABJIICHHBIE BONIPOCHI B KadyeCTBE HWHCTPYMEHTA
IIO3HAaHUsI, a TAK)XXKE€ B KaU€CTBE OCHOBBI U1l (POPMHUPOBAHUS TUIIOTE3BI 110 IIPOBEPKE
NPAaBUJIBHOCTH BbICKA3bIBACMBIX CYKICHUM;

2) IpUOOpETEeHNE OMNbITa MO IUIAHUPOBAHUIO, OPraHU3allMd W IIPOBEACHUIO
YUYEHHYECKHX OSKCHEpHMEHTOB: yMeHHMe HaOiraaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIILHO TMPOTHO3UPOBATh €0 pPe3ynbTaT, PopMyaupoBaTh OOOOILIECHUS U
BBIBOJBI I10 PE3yJbTaTaM IIPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABISITh OTYET O
MpOoJIeJIaHHOI paboTe;

Paboroii ¢ undopmanueit

1) ymenueM BbIOMpATh, aAHAJIU3UPOBATH M HWHTEPIPETUPOBATH HHGOPMAIIHIO
pa3jIuYHbIX BUAOB M (OPM HOpPEACTABICHUS, HNOJIYyYAEMYIO U3 Pa3HbIX UCTOYHHUKOB
(Hay4HOIIOITyJIsSIpHasi JIUTEpaTrypa XH- MHUYECKOIO COJIEp)KaHMUs, CHpaBOYHBIC
rnmocobwusi, pecypcbl HHTEpHETa); KPUTHYECKH OIIEHMBATh MPOTHUBOPECUYMBYIO U
HEJIOCTOBEPHYIO MH(OPMAIIHIO;

2) yMEHHEM NPUMEHSITh Pa3JIHYHBIC METObI U 3aIIPOCHI IMPHU 110 UCKE U OTOOpE
WH(OPMAIIMA ¥ COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJIMUMBIX I BBITIOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJla4 ONpe/IeIEHHOTO THUIIAa; MPHUOOPETEHUE OIBbITA B
o6GJlacTU MCHOJB30BAaHUA HWH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIQJICHUE KYJIBTYPOH aKTHBHOTO HCIIOJIB30BaHUS PA3JIMYHBIX ITOHUCKOBBIX CH-
CTE€M; CaMOCTOSATEIbHO BBIOMpaTh ONTUMAIIbHYIO (GOpPMY MpEACTaBJICHUS
nHpopMallMi M HWUTIOCTPUPOBATH pellacMble 3a/1a4yM HECJIOXXHBIMHU CXE€MaMH,
JuarpamMMaMu, ApyrumMu popmMamu rpaUKUU UX KOMOUHAIIMSIMU;

3) yMEHHEM HCITOJIb30BaTh U aHAJIM3UPOBATH B MPOIECCe YUCOHOU U
HUCCJIEIOBATEJILCKOM A€ATEILHOCTH NH(GOPMAIIUIO O BIMSIHUW IIPOMBIIIIJIEHHOCTH,
CEJILCKOT'O X035MCTBAa U TPAaHCIIOPTA Ha COCTOSIHUE OKPY Karollel NpupoIHOM
cpensl,

YHUBepCcanbHBIMU KOMMYHHKATHBHBIMU JICHCTBUAMU

1) yMEHHEM 3aJlaBaTh BOMPOCHI (B XOA€ AHAJIOTa W/HIHU JIUCKYCCHH) MO CYIISCTBY
oOcyxxzaemMoil  Tembl, (OPMYJIMpPOBATh CBOU  IIPEJUIOKEHUS  OTHOCHUTEIBHO
BBINIOJIHEHUS IPEAJIOKEHHOM 3a/1a4ui;

2) npuOOpETeHNE OIbITa IPE3CHTAINN PE3YJIbTATOB BBITIOJHEHUS XUMHYECKOTO
SKCHepUMEeHTa (J1abopaTOPHOTO OMBITA, JJA0OPATOPHOM pPabOTHI IO HCCIIETOBAHUIO
CBOICTB BEIIECTB, Y4E€OHOI'O IPOEKTA);

3) 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMHU ITO3HABATSIILHOW W
HUCCIIEeN0BATEIbCKON JEATENbHOCTH IIPU PEHIeHUHW BO3HUKAIOMIUX NOpoOiIeM Ha
OCHOBE yué€Ta OOILIMX MHTEPECOB U COIJIa- COBAHUS MO3ULMU (0OCYXIEeHHs, OOMEH
MHEHHUSMH, «MO3TOBBIE€ IITYPMBD», KOOPAMHAIIMS COBMECTHBIX JEHCTBHIA,



OIpeaCIICHUS KPUTSPHUEB T10 OLICHKE KaueCTBa BBITIOJTHECHHOM pabOThI U 1P .);

YHI/IBepCEUILHBIMI/I PETYIATUBHBIMA HeﬁCTBHHMH

1) yMeHHEM CaMOCTOSTEIILHO OIPEACATh [EJH JeATSIILHOCTH, IUJIAHUPOBATh,
OCYLIECTBIISITh, KOHTPOJIUPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITEJIbHOCTD, BEIONpaTh Hanbonee3pPpeKTUBHBIE CIIOCOOBI peHIeHUs] YUYeOHBIX U
HNO3HABAaTEJIbHBIX 3aJa4, CaMOCTOSITEJIbHO COCTaBISITh HWJIM KOPPEKTUPOBATh
OPEMJIOKEHHBIM aJIrOpuTM AEWUCTBUU IMPU BBINOJHEHUH 3aJlaHUM C Yy4ETOM
NOJIYYEHHUs] HOBBIX 3HAaHUU 00 M3y4YaeMbIX OOBEKTaX — BEMISCTBAX U PEAKIIUIX;
OLIEHMBATh COOTBETCTBHE MMOJIyYE€HHOI'O pe3yJibTaTa 3asiBJICHHOM 1eJIH;

2) yMEHHEM HCIIOJIb30BaTh W AaHAJIM3UPOBATh KOHTEKCTHI, MpejiaracMbie B
YCJIOBUHM 3aJaHUM .

CrnenuajbHble MeTanpeMeTHbIE Pe3yJIbTaThI:

° YMEHHUE UCIOJIb30BaTh COXPAaHHBIEC aHAIMU3ATOPhl B PA3IMUHBIX BUJAX JEATEIbHOCTH
(yaeOHO-TI03HaBaTENFHON, OPUEHTHPOBOYHOM, TPYI0BOK);

° IPUMEHSTh 3pUTEIbHO-0CA3aTENbHBIN c1I0c00 00CIe0BaHMs U BOCTIPHUSATHS;

o yMEHHE I10JIb30BaThCS COBPEMEHHBIMU CpeacTBaMu KOMMYHUKAITIH,
TUDIOTEXHUUECKUMH CPECTBAMHU, IPUMEHSIEMBIMU B y4eOHOM IIpoLiecce;

° YMEHME IUIAHUPOBATh MPEIMETHO-IIPAKTUYECKUE JNEHCTBUS C yYETOM HMEIOLIErocs
3pUTEIBHOIO IMarHo3a B COOTBETCTBUU C ITOCTABICHHOM 3aauei;

° YMEHHME NpPOSBIATH B KOMMYHUKATHBHOH JI€ATENbHOCTH, aJ€KBAaTHBIE CUTYalluH,
HeBepOabHbIC (DOPMBI OOIICHUS;

o YMEHHUE BECTH CAMOCTOSTENbHBIN MOUCK HH(pOpMaIumy;

° CHOCOOHOCTh K TNpeoOpa3oBaHUIO, COXPAHEHUIO M Iepegade HH(opmanuy,
MIOJIyYEHHOU B PE3yJIbTAaTE UTEHUS WIN ayIUPOBaHNUS;

° CHOCOOHOCTh y4acTBOBaTb B pEUEBOM OOLIEHHWH, COOJIOJasi HOPMBI PEUEBOTO
ATHKETA, aJIEKBATHO UCII0JIb30BATh KECTHl 1 MUMHUKY;

° CIOCOOHOCTh OLIEHUBATh CBOIO PEUYb C TOYKH 3PEHHUS €€ COJAEp)KaHUs, SI3bIKOBOTO
oopmIiIeHHUS;

° yYMEHHUE HaXxOJUTh IPaMMaTHYECKUE U peueBble OINOKH, HEJ0UEThI, HCTIPABIATh HUX;

° YMEHHE IJIaHUPOBaTh, KOHTPOJIUPOBATh U OLICHUBATh Y4eOHBbIE JEHCTBUS C yUETOM,

UMEIOIIIETOCS] 3pUTEIBLHOTO TUarHo3a B COOTBETCTBHU C TOCTABICHHOW 3ajaueii U YCIOBUSMH €€
peau3anuu.

INPEJMETHBIE PE3YJIBTATDBI

B cocraBe nmpeaMeTHBIX pe3yJIbTaTOB IO OCBOECHHUIO 00s13aTEIBHOTO COACP KAHUS,
YCTaHOBJIEHHOT'O JaHHOW NpUMEPHOI paboyel nporpaMMoM, BBIAEHSIOT: OCBOSHHBIE
0O0y4YarolIMMHCs Hay4YHbIE€ 3HAa- HUS, YMEHHUS U CIIOCOOBI JIeHCTBUM, crieliupudeckie
JUISL TPEeIMETHON 00JIacTH «XUMMUS», BUIBlI AE€ATEJIBHOCTH MO IOJIYYEHHIO HOBOIO
3HaHUsSI, €r0 HHTEpPHpEeTaluH, MOpeoOpa3OoBaHHUIO U TIPUMEHEHUIO B pPa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIUsX .

I[IpenmeTHble pe3yibTaThl MOPEACTaBICHbBI NO ToJdaM OOY4YEHHMsI M OTpa)karoT

c(OpPMHUPOBAHHOCTH Y OOYYAIOIIUXCS CIIETYIOIIUX YMEHUH,

9 KJIACC

1) packpwvieamsb cMblCcl OCHOBHBIX XWUMHWYECKHX IIOHSITHUM: aTOM, MOJIEKYJIa,
XAUMHUYECKHUU  DJIEMEHT, IIPOCTOE€  BEIIECTBO, CJIO)KHOE  BEIIECTBO, CMECh
(omHOpOJHAsT W HEOTHOPOJHAs), BaJIEHTHOCTh, OT- HOCHUTEJIbHAs aTOMHas U
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAsE Macca, MaccoBas
JOJIsI XUMHUYECKOTO DJIEMEHTa B COSIMHEHHUH, MOJISIPHBIN 00BEM, OKCH/, KMCJIO0Ta,



OCHOBAaHME, COJIb, JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCIJICHUSI, XUMHUUYECKasi
peaknusi, KiacCU(UKALUs  peaklUi: peaklUud  COEJIUHEHUs], peaKInunu
Pa3JIOKEHUs, PEaKIIUU 3aMEICHUsI, PEaKIIUu OOMEeHa, K30- U IHIOTCPMHUICCKUE
peakmuu; TeruioBoil 3(¢eKT peaknuu; SIAPO aToma, IJISKTPOHHBINM CJIOM aroma,
aToMHasi opOuTalb, paguyc aToMa, XUMHUYECKas CBsI3b, MOJISIPHAS U HEMOJsipHas
KOBa- JIGHTHAasl CBsI3b, MOHHAs CBsA3b, MOH, KaTHOH, aHHUOH, PacTBOp, MaccoBas
J10J1s1 BelecTBa (IMPOLICHTHAsT KOHIIEHTPAIlMs) B pacTBOPE;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX MOHATHH (cM . 1. 1) u
OPUMEHSITh 3TH MOHATHS IIPU OIMMMUCAHUU BEIIECTBU UX IMPEBPALIECHUMN;

3) ucnoabzo8ams XUMUYCCKYIO CUMBOJIMKY JIJIsI COCTaBJICHUST (POPMYIT BEIIIECTB
U ypPaBHEHUU XUMHYECKUX PEAKIINH;

4) onpeodensimb BAJICHTHOCTh aTOMOB JJIEMEHTOB B OHWHAPHBIX COCAUHCHHUSX;
CTENEHb OKHCJICHUSI DJIEMEHTOB B OWHApPHBIX COCAUHEHUSIX;, IMPUHANIICKHOCTH
BEILIECTB K OMNpeAeIEHHOMY KJIacCy COE€IMHEHUM Mo opmyiiaM; BUJ XUMHUYECKOU
CBsI3U (KOBAJICHTHAsI U MOHHAs) B HEOPTAaHUYECKUX COCJIMHCHUSIX

5) packpvieamsv cmouican llepuomgnueckoro 3akoHa J[ . WM . Menaeneesa:
JIEMOHCTPHUPOBAaTh MOHUMAHHUE MEPUOTUYECCKON 3aBHUCUMOCTH CBOMCTB XHUMHUYECKHUX
9JIEMEHTOB OT HMX MNOJIoKeHus1 B llepmoamydeckol cucTteMe; 3aKOHOB COXPaHEHHS
MaccChl BEHIECTB, IMOCTOSIHCTBAa COCTaBa, ATOMHO-MOJIEKYJISIDHOTO YYE€HUs, 3aKOHa
ABorajzipo;

6) onucvieams u xapakmepuzosams TadOIMIHY10 popmy Ileproanyueckoit cucTeMsbl
XUMUYECKUX DJIIEMEHTOB: pa3jindyaTh IMOHATHS «rjiaBHas noarpynna (A-rpynna)» u
«nobouHas noarpytmma (b-rpynna)», Mmanbie U OOJIbIINE IEPUO/IBI;

7) coomnocums OOO3HAUCHHUsSI, KOTOpPhIE UMEIOTCS B Tadmuie «llepumonmyueckas
cucrema XUMHUYECKUX 3JIEMEHTOB . N.MenneneeBa» C YUCIIOBBIMU
XapaKTepPUCTUKAMH CTPOCHUS aTOMOB XHMHYECKHUX DJJIEMEHTOB (COCTaB U 3aps
siapa, 00IIee YUCIIO PJIEKTPOHOB U pacipeaeICHUE UX T10 JICKTPOHHBIM CJIOSIM);

8) knaccuguyuposams XUMHUYECKUE DIJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA;
XUMHYECKHE pPeaKkUu (M0 YUCITY U COCTABY YyYacCTBYIOIIUX B PEaKIIUU BEIIECTB, IO
TerioBoMy 3(pdekry),

10 KJIACC

9xapaxkmepuzoeams (onucvieams) OOIIME XUMUYECKHE CBOWMCTBa BEIIECTB
pa3IM4HBIX KJIACCOB, MOATBEpXKAAas ONHWCAaHHWE IIpUMEpaMH MOJIEKYJSIPHBIX
YPAaBHEHUU COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI;

10) NpocHO3UpOo6amsb  CBOMCTBA  BEIIECTB B  3aBUCUMOCTH OT HX
Ka4eCTBEHHOI'O COCTaBa; BO3MOXXHOCTH MNPOTEKAaHUsI XHMHWYECKHUX IIPEBpAIEHUU B
pa3IUYHBIX YCIIOBUSIX;

11) 8bIYUCAAMb OTHOCUTEINBHYIO MOJIEKYJSIDPHYIO M MOJISIDHYKO Macchl
BEIIECTB; MACCOBYIO JIOJIIO XHMHYECKOIO 3JeMeHTa Mo ¢opMyJie COECTUHEHUS;
MAacCCOBYIO JIOJIIO BEIIeCTBAa B pPACTBOpPE; MPOBO- JAUTh PACUYETHI 110 ypPaBHEHUIO
XUMHYECKOU pPEaKIUu;

12) npumensimsb OCHOBHBIE ONEPAlMU MBICIIUTEIIBHON JIESTEJIBHOCTH — aHAJIMU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEeHHWEe, CHUCTEeMaTH3allHUIO, KJIaCCU(UKAIIUIO, BBISIBICHUE
MIPUUYNHHO-CJIEICTBEHHBIX CBSI3€M — JJIs1 U3YyUE€HUsI CBOMCTB BEIIECTB U XUMHUYECKUX
peakiuii; eCTEeCTBEHHO-HAay4YHbI€ METOAbl MO3HAaHUs — HaOJIOAEHHUE, U3MEpPEHUE,
MOJICJINPOBAHHUE, SKCHCPUMEHT (peabHbINA U MBICJICHHBII);

13) creoosams TIpaBUJIAM MNOJIB30BAaHUS XUMHUYECKOW IOCYHAO0M M J1abOpaTOPHBIM
o0OpyZlOBaHHEM, a TaK)XXE€ MpaBHJIaM OOpallEHUsIC BEIIECTBAMHU B COOTBETCTBHUH C
WHCTPYKLMSIMA TI0 BBINIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OMBITOB IIO



MOJIY4EHUIO W COOHMpPAaHHUIO Ta3000pa3HBIX BemiecTB (BOJOpOJIa M KHUCIOPOIA),
OPUTOTOBJIEHUIO PACTBOPOB C OIMNPEJCIEHHON MacCOBOU JOJIEH pPacTBOPEHHOIO
BCIIIECTBA;, IUIAHUPOBATH W  MOPOBOJAUTH XUMHUYECKHE DKCOCPUMEHTBI IO
pacIrio3HaBaHUIO PACTBOPOB IIEJIOYEH U KHUCIIOT C TIOMOIIBIO WHIHUKATOPOB (JIAKMYC,
(enondramenH, MEeTUIOPAHK U JIp .) .

14)npoeooums PEaKIUH, TIOATBESPKAAFOIINE KAUSCTBEHHBIA COCTAaB Pa3JIMYHbIX
BEIIECTB: PaCIlO3HABaTh OMBITHBIM IyTEM XJIOPHI- OpOMHII-, HOAUJI-, KapOOHAaT-,
docdar-, cunukar-, cyiabdar-, THAPOKCHUA-UOHBI, KATHOHBI AaMMOHUS U HOHBI
W3Yy4YCHHBIX METAJUIOB, NMPUCYTCTBYIOMIHE B BOJHBIX PACTBOPaX HEOPTraHUYICCKUX
BEIIIECTB;

15) mpumensims OCHOBHBIC OIIEPAIIUH MBICIIUTEIILPHOW JCSTSIBHOCTH — aHaJIu3 U
CUHTE3, CpaBHEHUE, 0000mIenue, CUCTEMAaTHU3alHIo, BBLISIBJICHHUE
MPUIUHHOCIECACTBCHHBIX CBS3CH — IS U3YYCHUSI CBOMCTB BEIISCTB U XUMHYECKUX
peakmuii; eCTECTBEHHO-HAyYHbIE METOAbl MO3HAHUS — HAOIIOJACHUE, U3MEpPCHUE,
MOJICJIMPOBAHUE, DKCIICPUMEHT (peaJIbHbIN U MBICIICHHBIN ).



TEMATHYECKOE IIJNTAHUPOBAHME.

9 KJIACC.

IIpumepHbIE TEMBI,
pacKpbIBaloue
JAHHBII pa3aes
NMPOrpaMMBel,
U KOJIMYECTBO 4acOB,
OTBOJUMOE Ha MX
H3yYeHHe

OcHOBHOe coiep:kaHHe

OcHOBHbIE BUABIIESITEILHOCTH
00y4Jarouuxcs

JOP u HOP

/leATeJLHOCTD yUNTEIS €
yuyeToM padoydeit
[POrpaMMbl BOCIIUTAHUS

Pa3znen 1. [lepBoHayanbHble Xumudeckue nousitus (20 1)

Tema 1. Xumusa —
Ba’kHas 00J1aCTh
€CTeCTBO3HAHUSA U
NMPaKTHYECKOM
JesATeJIbHOCTH

JeJIoBeKa
(Chey)

IIpenmer xumuu . Pone xumuu B
JKM3HU YEJIOBEKA . XMMHS B CHCTEME
HayK .

MeToapl MO3HAHUS B XUMHH .
Tema u BemecTa. du3ndeckue
CBOICTBABEIIECTB . ArperaTHoe
COCTOSIHHE BelIecTB. YHCThIe
BEIEeCTBA U CMECH .

CriocoObI pa3zeneHus: cMecei .
duznyeckre U XUMHUYECKUE
sipieHus . [Ipyu3Haku u yciaoBus
MPOTEKAHUS XUMHUUYECKUX PEaKITUN

3HaKOMCTBO C NIpaBUJIAMH
0€e30IMaCHOCTUH MPUEMaMU
paboThl B XUMHUYECKOU
1abopaTopHH .
JdeMoHcTpannu
1. JIaGopaTopHoe obGopynoBaHue
2 . Pasnmmunble BUABI XUMHUYECKOM
MOCY 1Bl

3 . O6pa3sipl BEIIECTB .

PackpsiBaTh cMBICHT
M3y4aeMbIX HOHSITHM .
PackpbIBaTh poJib XUMHUU B
IMPUPOJIE U )KU3HU
JgeJIoOBeKa, €€ CBSI3h C
MPYTUMH HayKaMHU .
Pa3nuuaTes uncTeie
BEIIECTBA U CMECH;
OTHOPOJHBIE U
HEOTHOPOJIHbIE CMECH.
Paznuuats pusnueckue u
XUMHUYECKHUE SIBJICHUS.
OnpenensaTs NpU3HaAKU
XUMHWYECKHUX pEaKIui 1
[yCJIOBHSI UX NPOTEKAHMUSIL.
CrieqoBaTh NpaBUjiaM
[MOJIb30BAHUSI XUMHUYECKOU
nocyaou u 1abopaTopHBIM
000pyIOBaHUEM, a TAKXKE
npaBUJIaM OOpAaIlCHUsI C
XMMHWYECKUMHU BeEllle-
CTBaMM B COOTBETCTBUM C

OnexkTpoHHas popma
yueOHuKa, OubIroTeKa
POILIL
EnvHas koJuteKnus
(P pOBBHIX
00pa3oBaTeNbHBIX
pecypcos (school-
collection.edu.ru).
<.>
«DenepanbHbIN
LEHTP
MH(POPMAITMOHHBIX
00pa3oBaTeNbHBIX
pecypcoB»

http://fcior.edu.ru,
http://eor.edu.ru
[HOC Mos lIkona

[ToOyxneHue
oOyuaronmxcst Co0I01aTh
Ha ypOKEe OOIETPUHSTHIC
HOPMBI TIOBEJICHHS,
MpaBuiia OOLIEHHS CO
CTapIINMH U
CBEPCTHUKAMH, TTPUHIIHAITHI
Y4€OHON TUCIUTIIIMHBI U
CaMOOpTraHHU3aIuy;
BKJIFOUCHHUE B YPOK
WUTPOBBIX TPOIEAYD C
[[EJTBI0 TIOJICPIKAHHSI
MOTHBAIIH 00YJarOIINXCS
K TIOJIYYEHHUIO 3HAHUH,
HATKUBAHUIO
MMO3UTUBHBIX
MEKITMIHOCTHBIX
OTHOIIICHUH B KJacce;
<.>



http://eor.edu.ru/

4 . CnocoObl pa3ieieHusl cMecei

(punbTpOoBaHUE, BEINApUBAHUE,

JUCTHILISIUSI, XpoMaTorpadus).

JlabopaTopHble u
NpaKTH4YeCKHe padoThl
Jlabopamopnvie onvimel:
Ornucanue GU3NISCKUX CBONCTB
BeuecTs . Pazaenenue cmecu ¢
MOMOIIbI0O MarHuTa .
Ilpaxmuueckue pabomuwi.
Ne 1. IlpaBuna paboTsl B
JadopaTopuuu MPUEMBI
oOpaleHust ¢ J1adopaTOPHBIM
000pYyIOBAaHUEM .

No 2 . Paznenenue cMmecent (Ha

[IPUMEPE OYUCTKH NOBAPEHHOU

COJTH).

NMHCTPYKLUSIMU 10
BBIITIOJIHCHUIO
[MPaKTUYECKUX padoT.
[InanupoBaTh U IPOBOAUTH
XUMHUYECKUNA DKCIIEPUMEHT
10 U3y4YECHHIO U OITMCAHUIO
(pnzmueckux cBoiicTB
BEIECTB, CIIOCOO0B
pa3znesieHus1 cMecen
BEILIECTB.

HMcrnonp30BaTh 1Ipu
BBITTOJITHEHUH YYE€OHBIX
BaJaHUIl U B IIpoLiecce

M CCJIEIOBATEIILCKOMN
NEeATEIIbHOCTH
Hay4HO-TIOITYJIAPHYIO
NMUTEPATypPy XUMHYECKOIO
COJIEpKaHMsl, CIIPaBOYHBIC
MaTepHUabl, pECypChl
MuTepHeTa .

BricTpanBaTh pa3BEPHYTHIE
[MICbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
nHOpMaIUIO U3 yueOHUKaA
1 CIIPaBOYHBIX MaTE€pHAJIOB,
TPaMOTHO HMCIIOJIB30BaTh
N3y4YECHHBIN MOHATUHHBIN
arnmaparkKypca XUMHUH.

Tema 2. BemecTBa
H XUMHNYECCKHUEC
peakuuu

(159)

ATOMBI U MOJIEKYJIBI. X UMUYECKHE
3JIeMEHThI. 3HaKU (CHMBOJIBI)
XUMMYECKHUX 3JIEMEHTOB. [IpocTeie
U CJIO)KHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYEHUE.

Xumudeckasi popmyna .

IIpumensaTs
€CTECTBECHHO-HAyYHBIC
METOJIbI TI03HAHUS (B TOM
qpcJie HaOJIIoAcHUE,
MOJICJIMPOBaHUE,

OKCIICPUMEHT) U OCHOBHBIC

JnekTpoHHas Gpopma
yueOHuKa, OubIroTeKa
POIII.

Ennnaas xoimiekius
1U(POBBIX

00pa3oBaTebHBIX

[ToOyxneHue
00yJaronuXxcsi COOII0IaTh
Ha YpOKe OOIIEPUHSITHIE
HOPMEI ITOBCACHUA,
MpaBuia OOIIEHHUS CO

CTapIIMMH U




BajeHTHOCTHL aTOMOB XMMHWYECKHX
3JIEMCHTOB . 3aKOH IIOCTOSIHCTBA
cocTaBa BemiecTB . OTHOCH-
TenbHAs1 aTOMHAsI Macca .
OTHOCHUTEIbHAA MOJIEKYJIIpHAs
Mmacca . MaccoBast 1011
XAMHYECKOTO DJIEMEHTA B
coenuHeHNH . DU3HUYECKUE U
XUMHUYECKHUE SIBJICHUS .
XUMHUYECKasi peakuus .
U YCJIOBHUS NPOTEKAHUSA
XUMHUYECKUX PEAKIIUM .
Xumnueckue ypaBHeHUs Tunbl
XMMHMYECKUX peaklui (coequHe-
HUSI, pa3JI0KEHUsI, 3aMEILICHUS,
oOMeHa) .3aKOH COXpaHEHUs
MAacChI BEIICCTB .

M . B . JlomoHocoB —
YUE€HBIN-OHIMKIIONEIUCT .
JdeMoHCcTpanuu

duznueckue SIBICHUS
(pactupanue caxapa B CTYIIKE,
KMIICHHE W KOHAECHCAIIMS BOAbI U
T.1.).

Xumudeckue siBIeHus (ropeHue
CBEYM, pa3JIOKEHHUE caxapa,
B3aUMOJIECTBHUE CEPHOM
KHUCJIOTBI C XJIOPUAOM Oapwusi,
pa3noKeHue TUJIPOKCHUIa
menu(ll), B3anmoneiicTBre
JKeJie3a ¢ Cepoii, B3auMo-
JEeHCTBHE KeJie3a C paCTBOPOM
cosu meau(ll)) .

OnbIT, WJUTIOCTPUPYIOIININ 3aKOH

ITpu3znakn

onepannu MbICIUTEIBHON
JIESITEIbHOCTH (CpaBHE-
HUE, Ki1acCu(uKarms) ajist
U3y4YE€HHUs BELIECTB U
XUMMYECKUX PEaKLUH.
PackpsiBaTh cMBICHT
U3y4aeMbIX IOHITUN U
3aKOHOB U IPUMEHSATH
STUIIOHATUS IPU
OIIMCAaHWUU CBOMCTB
BEILIECTB U UX
OpEBPALLICHUH .
Paznuuate pusnueckue u
X