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1. TTosicHUTEIbLHAA 3aNHCKA

[Iporpamma Mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTAaBICHA Ha OCHOBE
TpeOOBaHUH K pe3yJibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTEebHOM MPOrpaMMbl OCHOBHOT'O OOLIETo
oOpazoBanusi, mnpexacraBieHHblx B PI'OC OO0, a takke Ha OcHOBE (eaepanbHO paboueit
IpOrpaMMbl BOCIIUTaHMSI M C Yy4ETOM KOHIENLUHU IPernojaBaHus yuyeOHOro mpeamera «XHUMHUS» B
oOpa3oBarelibHbIX opranu3anusx Poccuiickoit @enepamu.

[Iporpamma mo xumuM pa3paboTaHa C IENbI0 OKAa3aHUS METOIMYECKON MOMOIIM YYHUTENIO B

co3/laHuM paboueil mporpamMmbl 10 y4eOHOMY ITpEeIMETY.

[TporpaMma 1Mo XuMuu AaéT MPEACTABICHHUE O IENIX, OOMICH cTpaTeruu 00ydeHus, BOCIIUTAHUS U
pasBUTHsL OOYydYaIOUIMXCSl CpEACTBAMM y4eOHOro IpeAMeTa, YCTaHABIMBAET 00sS3aTelIbHOE
NPEIMETHOE COJepKAHUE, MPelyCMaTPUBaET paclpeieieHne ero o KjaccaM U CTPYKTypUpOBaHHE
[0 pasjellaM U TeMaM IpPOrpaMMbl 110 XUMHUH, ONpEAEsseT KOJIMYECTBEHHblE U KayeCTBEHHbIE
XapaKTEPUCTUKH COJEpKaHUSA, PEKOMEHIYEMYIO MOCIEAOBATEIILHOCTh U3YYEHUSI XUMHUH C YYETOM
MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBf3€H, JIOTMKM Y4eOHOIro Ipolecca, BO3PACTHBIX
ocoOeHHOCTEH  OOydJaromuxcs, ONpEAeIsieT  BO3MOXKHOCTM — MpeaMeTa JUIsl  pean3aluu
TpeOOBaHUI K pe3ylbTaTaM OCBOCHMsSI OCHOBHOW 0Opa30BaTEeIbHOW HpOrpaMMbl Ha  ypOBHE
OCHOBHOTO 001Iero o0pa3oBaHusi, a Takke TpeOOBaHUM K pe3yibTaraM OOy4YeHMs] XUMUU Ha
YpOBHE LieJiel M3y4YeHUs NpeAMeTa U OCHOBHBIX BUAOB Y4eOHO-IIO3HABATENbHOH NESATEIBbHOCTH
00yyJaromierocs 1o OCBOCHUIO y4eOHOTO COAEeP KaHMUS.

3HaHHE XUMHUU CIY>)KUT OCHOBOWM i (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAlOMIErocs, €ro
MPEJICTABICHUA O MaTepUAIbHOM CIUHCTBE MHpA, BAXKHYIO POJb UTPAIOT (HOpMHpyeMble XUMHUEH
MPEJCTaBICHUS] O B3aWMOINPEBPAIICHUAX HSHEPruu U 00 SBOJIIOIUHU BELIECTB B MPHUPOJAE, O MyTAX
pemieHuss TI00aTbHBIX TPOOJIEM YCTOWYUBOTO pa3BUTHS YeJI0BEYECTBA - CBIPHEBOM,
SHEPreTUYeCKOM, MUIIEBON U IKOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3IpaBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peaju3alMd BO3MOXHOCTEH A caMOpa3BUTHS U (OPMHUPOBAHUS KYJIBTYpPbI
JMYHOCTH, €€ o01iel n (yHKIMOHAIBbHOW IPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHME MBIIUIEHUS M TBOPYECKHUX CIIOCOOHOCTEN oO0yuaromumxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATENbHOCTH,  3KCIEPUMEHTAIbHBIX u
HCCIIEIOBATEIBCKUX YMEHHUH, HEOO0XOIUMBIX Kak B IIOBCEJHEBHOM JXKM3HHU, TaKk U B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HaKOMMUT CO CeUn(UKOI HayYHOTO MBIIIJICHHS, 3aKJ1a/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIs1a Ha
€AMHCTBO IPUPOABI U  4YeJIOBEKa, SBJSIETCS OTBETCTBEHHBIM J3TalloM B (OPMUPOBAHUU
€CTeCTBEHHOHAYYHOH IPpaMOTHOCTH O0YYaroIuXcs;

croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K
HpUpOJIe, K YeJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOrMYeCKoe 00pazoBaHHe 00yUYaroIXCsl.

JlanHble HampaBlieHUss B OOyYE€HUHM XUMHHM OOECHEeuMBAIOTCS CHEIU(PUKON colaep:kaHus
y4eOHOro mnpeaMera, KOTOPbIM SBJSETCs IMeJaroruuyeckd aJanTHPOBAHHBIM OTpakeHHEeM 0a30BOi
HayKH XMMUU Ha ONpe/IeIEHHOM JTarie €€ pa3BUTHSL.

Kypc XxuMum Ha ypoBHE OCHOBHOTO 0OLIEro o00pa3oBaHHs OPHEHTUPOBAH Ha OCBOEHHE
00y4JaroIMMHUCS CUCTEMBbl IMEPBOHAYAIBHBIX MMOHATHI XWMHUH, OCHOB HEOPraHHMYECKOH XHMHHU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MOHATHIA OPraHU4YeCKOi XUMHUU.

CtpykTypa coaepkaHusi IpOrpaMMBbI 110 XUMHUH c(pOpPMHUPOBaHA HA OCHOBE CHCTEMHOI'0 MOIX0/1a
Kk e€ usyueHuto. ConepikaHue CKIIAIbIBA€TCAd M3 CHUCTEMBl MOHATHH O XUMHUYECKOM DJJIEMEHTE U
BEIIIECTBE U CUCTEMBI IOHATUH O XUMUYECKOH peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbI
[0 MPHUHIMITY TMOCIEI0BAaTeIbHOTO Pa3BUTHs 3HAHMW HA OCHOBE TEOPETUUECKHX MPEJCTaBICHUN
pa3HOro YPOBHSI:

aTOMHO -MOJIEKYJIIPHOTO YYEHHsI KaKk OCHOBBI BCETO ecTecTBO3HaHus; [lepuonnyeckoro 3akoHa

JI.1. MenieneeBa Kak OCHOBHOTO 3aKOHA XMMHH; YYE€HHUS O CTPOCHMM aTOMa M XMMHUYECKOHN

CBSI3H;

MPECTaBICHUN 00 3NEKTPOIMTHUECKOM AUCCOLUAIIMH BEIIECTB B pacTBOpaXx.



Teopernueckne 3HaHUS pacCMATPUBAIOTCS HA OCHOBE OSMIMPUYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO YPOBHSI K APYTOMY, BBIMOJHSISA
¢yHKIMU OOBSICHEHHS W TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MHPAKTUYECKOTO
IIPUMEHEHUS U MOIYYEHUS N3YYaeMbIX BEILIECTB.

3HaHUWE XHMHHU CIYXHT OCHOBOH Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOLIETOCs, €ro
MPEJICTABICHU O MaTepuaibHOM EJUHCTBE MHpA, BAKHYIO POJIb UTpaloT (opMHpyeMble XUMHUEH
IPEJCTaBICHUs] O B3aUMOINPEBPAILIECHUAX SHEPruu U 00 3BOJIIOLUHU BELIECTB B MPHUPOAE, O IMYTAX
pelieHus: TiI00aJbHBIX MPOOJIEM yCTOHYHBOTO pa3BUTHUSA yeloBe4YecTBa  — CBIPBEBOIA,
HHEPTeTUYECKOM, THUIIEBOM U IKOJIOTHUECKON OE30MaCHOCTH, TPOOIEeM 3paBOOXPAHECHUSI.

N3yyenne xumun:

CIOCOOCTBYET peaju3allid BO3MOXHOCTEH JJIsi CaMOpa3BUTHS W (OPMHUPOBAHUS KYJIBTYpPbI
JMYHOCTH, € oOmiel 1 (yHKIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHHE MBIIUICHHS U TBOPYECKHUX CIIOCOOHOCTEH OOyYaromumxcs,
HAaBBIKOB ~ HMX  CAMOCTOSTENBHOW  y4yeOHOW  JEATeNbHOCTH,  OKCIEPHUMEHTAIbHBIX "
HCCIIEJ0BATEIbCKUX YMEHUH, HEOOXOIUMBIX KaKk B TIOBCEJAHEBHOW JXKM3HHU, TaK U B
npodeccHoHaIbHON AeATEILHOCTH;

3HaKOMHT CO CEeNU(UKON HAyYHOTO MBIIIJICHHS, 3aKJIa[bIBAET OCHOBBI LIEJIOCTHOTO B3TJIsIIa Ha
€IMHCTBO TPUPOABI W  YEJIOBEKAa, SBISETCS OTBETCTBEHHBIM JTalioM B (OPMHPOBAHUU
€CTECTBEHHOHAYYHOU TPAMOTHOCTH O0YYaIOLIUXCS;

CIOCOOCTBYET (POPMHPOBAHUIO IEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
HpUpPOJIE, K YEIOBEKY, BHOCUT CBOH BKJIa]] B 9KOJIOIMYECKOE 00pa30BaHUE 00yYarOINXCs.

JlaHHbIE HampaBJICHUS B OOYYCHHH XHMUU OOCCIICUMBAIOTCA CHEHUPUKON CONEPIKAHHS
y4eOHOrO mpeaMeTa, KOTOpPBIA SBISETCS MNEJarorHuecKd aJalTUPOBAHHBIM OTpaKeHHEM O0a30BOii
HAYKH XMMUU Ha OTIPENICIIEHHOM JTare e€ pa3BUTHUS.

Kypc xuMum Ha ypoBHE OCHOBHOTO o0O0IIero oOpa3oBaHHS OPUEHTUPOBAH HA OCBOCHUE
00yYaromMMHUCS CHCTEMBl TEPBOHAYAIBHBIX IOHSATHA XHMHH, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTAETIbHBIX 3HAUUMBIX MOHATHH OPraHUYeCcKOi XUMHUU.

CtpykTypa comepkaHusi IPOTPaMMBI 10 XUMHUH c(pOpMHUPOBaHA HA OCHOBE CHICTEMHOTO MOIX0/1a
K e€ m3ydeHuto. CopaepikaHUe CKIAJbIBACTCS M3 CHUCTEMBI MOHATUH O XMMHUYECKOM D3JEMEHTEe M
BEIIECTBE M CUCTEMBI TOHATUH O XUMUYECKOH peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OpTaHW30BaHbI
[0 TPUHIMITY [OCIEI0BaTEIbHOIO pa3BUTUS 3HAHUI Ha OCHOBE TEOPETHYECKUX MpPeCTaBICHUN
Pa3sHOTO ypOBHS:

aTOMHOMOJIEKYJIIPHOTO YUYEHHsI KaK OCHOBBI BCETO ecTecTBO3HaHus; [lepumonuueckoro 3akoHa

JI.1. MeHnneneeBa Kak OCHOBHOI'O 3aKOHA XMMHH; YYEHUS O CTPOCHHHM aTOMa MU XUMHUYECKOHN

CBSI3U;

IPEeACTaBICHNUN 00 IEKTPOIUTUIECKON TUCCONMAIINN BEIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE OMIHUPUYECKHA TIONYYCHHBIX |
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCJIEAOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BBINOJIHSAS
GyHKIMN OOBSICHEHWST W TPOTHO3UPOBAHMS CBOICTB, CTPOCHHS M BO3MOXKHOCTEH IMPAKTHYECKOTO
NPUMEHEHHUS U TOJIyUYEHHs U3Y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl IO XHMHH CIOCOOCTBYeT (OPMUPOBAHUIO TPENCTABICHUS O
XMMHUYECKON COCTABJISIONIEH HAYYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOW MPUPOJIbI, HEHHOCTHOTO
OTHONIIEHUS K HAYYHOMY 3HAHWIO M METOJaM IO3HaHWUs B Hayke. M3ydeHuWe XUMHUHM TPOUCXOJUT C
MPUBJICYCHUEM 3HAHUM U3 paHee N3yUYEeHHBIX yUeOHBIX mpeaMeToB: «OKpyxkarouuii Mmup», «bruonorus.
5-7 xnacce» u «duszuka. 7 Kmaccy.

[Ipy w3ydyeHUU XUMHU MPOUCXOTUT (GOPMUPOBAHME 3HAHUNW OCHOB XUMHUYECKOW HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JEATEIHPHOCTH YeJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MUPOBOW KYJBTYPHL. 3a/aya yueOHOTo MpeaMeTa COCTOUT B (DOPMUPOBAHHH CHCTEMBI
XUMUYECKUX 3HAHUW — BaXXKHEWIMUX (PAKTOB, TMOHATHN, 3aKOHOB U TEOPETHUYECKUX IOJIOKEHUH,
JOCTYIHBIX 0000IIEHIIT MUPOBO33PEHUYECKOTO XapaKkTepa, SA3blka HAYKH, B MPUOOIIEHUU K HAYYHBIM
METO/IaM TMO3HAHUS TPU M3YYCHUH BEIIECTB W XUMHUYECKHX peaknuii, B (OPMUPOBAHUU U
pa3BUTUU TIO3HABATEIbHBIX YMEHHA ¥ HMX NPUMEHEHUH B Y4eOHO-IIO3HABATENbHOW M Y4eOHO-



WCCJICIOBATENLCKON JEeSITEIbHOCTH, OCBOCHHH TPAaBUI 0OE30MacHOTO OOpallleHus C BEIIeCTBAMHU B
IIOBCEIHEBHON KU3HU.

[Ipy w3ydeHMH XWMUU Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHHUS BaKHOE 3HAYCHHE
MPUOOPENH TaKKe LIEH, KaK:

(dbopMupoBanue MHTEIJICKTYaJIbHO pa3BUTOI JUYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TMPHHITHIO PEHICHHWHA, CIOCOOHOMH
aJanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHSIM JKU3HH;

HampaBJICHHOCTh ~ OOy4YeHHS Ha  CHCTEMAaTH4YeCKoe  MPHUOOIICHWE  O0y4arommxcs K
CaMOCTOSITENIbHOM TO3HABATENbHON NEATENbHOCTH, HAYYHBIM METOJaM MO3HAHUS, (POPMUPYIOLIIM
MOTHBAIIMIO M PAa3BUTHE CIIOCOOHOCTEH K XUMUM;

o0ecrieueHrne  yCIOBUHM, CIOCOOCTBYIONIMX  MPHOOPETEHUI0  OOYyYaloIIMMHUCSA  OMbITa
pa3HOOOpa3HOW [1eATENbHOCTH, IO3HAHUS U CaMOIO3HAHMS, KIIOUYEBBIX HAaBBIKOB (KIHOUYEBBIX
KOMIIETCHIIHH ), IMCIOIINUX YHUBEPCATHLHOE 3HAYCHHUE TSI PA3IMYHBIX BHJIOB JICATEIILHOCTH;

(dbopMupoBanue o01ell GyHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSICHATH W OIICHUBATH SIBJICHUS OKPYXKAIOMIETO MHpA, HCIIONB3Yysl 3HAHHWS M OIIBIT,
MOJTy4YEHHBIEC MPU U3YYEHUH XUMUU, IPUMEHSTh X MPU PEIICHUH MPOOIeM B TOBCEIHEBHOM KHU3HU U
TPYAOBOM AEATEIbHOCTH;

dbopMupoBaHHEe y OOYYAIOIIMXCS TYMAHUCTHYECKUX OTHOIICHHWH, TOHWUMAaHHUS I[EHHOCTU
XUMHUYECKHUX 3HAHUN JIJIS1 BRIPAOOTKH 3KOJOTUYECKH 11€J1IeCO00pa3HOro MOBEACHHS B OBITY M TPYAOBOM
JESTSIILHOCTH B IEJISTX COXPAHCHHSI CBOETO 3JI0OPOBBS M OKPYIKAIOIIEH TPUPOTHON CPEIBI;

pa3BuTHE MOTHBAILINH K 00y4eHu1o, CHoCcOOHOCTEH K CaMOKOHTPOIIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHSI OOIICUYSIIOBEYCCKUX IIEHHOCTEH, TOTOBHOCTA K OCO3HAHHOMY
BbIOOPY PO U HANTPABIEHHOCTHU JalIbHEUIIIET0 00yUYCHHUS.

OO1mee 9KMCIIO YacoB, PCKOMCHIIOBAHHBIX I W3ydeHUs xumuu, — 136 yacos: B 8 kiacce —
68 yacoB (2 vaca B Heneno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

JInst KakOoro Kiacca INPeIyCMOTPEHO pe3epBHOE ydeOHOE BpeMs, KOTOPOE MOXKET OBITh
UCIOJIb30BaHO YYacCTHUKAaMH 0Opa30BaTeNbHOIO Ipolecca B LeNsiX (OPMHUPOBAHUS BapUaTUBHOU
COCTaBJSIIOLIEH coaepKaHMs KOHKpeTHOW paboueil mporpammbl. [lpm sToM  oOs3arenbHas
(MHBapHMaHTHas1) 4acTh COJEpXKAHUS MpeaMeTa, YCTaHOBJICHHAs MPUMEPHOH pabouell mporpamMMoii, u
BpEMA, OTBOANMOC Ha ec HU3YYCHUC, JOJ’KHBI OBLITH COXPAaHCHBI IMOJIHOCTBIO.

2. Tlnanupyemsble pe3yJabTaThl

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yIbTAaThl OCBOSHHSI IIPOTPAMMBbI OCHOBHOT'O OOIIET0 00pa30BaHMs IOCTUTAIOTCS
B X0/ie OOyueHUsI XUMUHU B €JMHCTBE y4eOHOW M BOCHHUTATEIbHOW JEATEIbHOCTH B COOTBETCTBUU C
TPaJMLIMOHHBIMU POCCUHCKMMH COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
OPUHATBIMH B OOIIECTBE MpaBUJIaMU W HOPMAaMM TIOBEJEHHS M CIOCOOCTBYIOT IIpolieccam
CaMOIO3HAHUS, CAMOPA3BUTHUS U COLIMATM3ALINN O0YYaIOIIUXCS.

JIM4HOCTHBIE PE3yJbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCSI PyKOBOJCTBOBATHCSI CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALM M pacLIMpPEHUE OIbITa JAEATEIbHOCTH Ha €€ OCHOBE, B TOM



YHUCJIC B 4aCTHU:

1) naTpuoTHYECKOr0 BOCHHMTAHMS:

LIECHHOCTHOTO OTHOLICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY W Hay4HOMY
HACJIE/INI0, TOHUMAaHUS 3HAYCHUSI XUMHUECKOW HAyKH B )KU3HU COBPEMEHHOT'O O0IIECTBA, CIOCOOHOCTH
BJIQJIETh JOCTOBEpPHOM HH(pOpManueld O NEepeNoBBIX AOCTHKEHHUSIX W OTKPBITUSX MHPOBOM U
OTEYECTBEHHON XHMMHH, 3aMHTEPECOBAHHOCTH B HayUHbIX 3HAHUSIX 00 yCTPOHCTBE MUpPA U OOLIECTBA;

2) rpaKIaAHCKOT0 BOCIHHTAHMS:

IIPEICTABICHHS O COLMATBHBIX HOPMAX H IIPABHIIAX MEKIHIHOCTHBIX OTHOLICHHIT B KOJICKTHUBE,
KOMMYHHMKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Y4eOHO- MCCIIe0BaTeNbCKOM,
TBOpYECKOH ¥  JPYrMX BHHAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOl COBMECTHOI
NCATCIIBHOCTHU HpI/I BBIIIOJIHCHU U y‘-Ie6HBIX, IIO3HABAaTCJIbHBIX 3aJa4, BBIINIOJIHCHHUHW XHWUMHUYCCKHUX
5KCIIEPUMEHTOB, CO3IAHHH y4EOHBIX IPOCKTOB, CTPEMIICHHS K B3aHMOIIOHUMAHHIO M B3aHMOIIOMOLIN
B IIPOLIECCE ITOM y4eOHOM NeATENBHOCTH, TOTOBHOCTH OLEHMBATL CBOE MOBEIECHUE U TIOCTYIIKH CBOMX
TOBAapUIUEiHl C IO3MIMK HPABCTBEHHBIX M IIPABOBHIX HOPM C YYETOM OCO3HAHHS IIOCIEICTBHI
TIOCTYTIKOB;

3) HeHHOCTH HAYYHOrO NO3HAHMS:

MHUPOBO33PEHUYECKUE NPEICTABICHUS O BEILECTBE M XMMHUYECKOM pEaKLMU, COOTBETCTBYIOILUE
COBPEMEHHOMY YPOBHIO pa3BUTUs HAYKM M COCTABJIIIOLIME OCHOBY JUISl IIOHMMAaHHs CYIIHOCTH
Hay4YHOH KapTHHBl MHpa, IpPEACTaBlIeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTUS MPUPOJHI,
B3aUMOCBS351X YEJIOBEKA C IPUPOJHON CPEOM, O POJIM XMUMHH B MIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[I0O3HABATEJIbHBIE MOTHBBI, HAIIPaBJICHHBIE Ha IIOJyYEHHE HOBBIX 3HAaHUM 110 XHWMHH,
HeoOXoquMble Uil OOBSICHEHMsI HaOJIOJaeMblX IPOLIECCOB U SBJIEHUM, II03HABaTEJIbHOM,
UH(POPMALIMOHHOM U YUTATENbCKON KYJIbTYPbI, B TOM YHCJIE HABBIKOB CAMOCTOSATEILHOM

paboThl ¢ Yy4eOHBIMU TEKCTaMH, CIIPABOYHOMN JIUTEPATypOil, JOCTYIHBIMU TEXHUYECKUMH CPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

uHTEpec K OOyYeHHI0O M TO3HAHUIO, JIO0O03HATEIHbHOCTh, TOTOBHOCTH M CHOCOOHOCTh K
caM00Opa30BaHMIO, TMPOEKTHOW M HCCIEIOBATEIbCKON NESITEIbHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B JAajbHEHIIEM;

4) opMupOBaHHS KYJILTYPbI 310POBbS:

OCO3HaHUE LIEHHOCTU XU3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha
3/10pOBBI 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUNA U HENPUSATHE BPEIHBIX MPUBBIUEK (YIOTPEOIeHUS
QJIKOTOJIsl, HapKOTHKOB, KypEHHs), HEOOXOIMMOCTH COONIOJAECHHS NpaBWil OE30MacHOCTH IpHU
oOpallleHun ¢ XMMHUYECKMMH BEIECTBAMU B OBITY U PEAIbHOM KU3HU;

5) TpynoBoro BocnuTanus:

HWHTEpEC K MPAKTUIECKOMY M3YyUYCHHIO MPOodeccuil U Tpy/ia pa3InyHOTO POJia, YBOXKEHHUE K TPYIY
U pe3yibTaTaM TPYJIOBOM AESITENbHOCTH, B TOM YMCIE HA OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUU
M0 XMMHH, OCO3HAHHBIA BHIOOP WHIWBHUIYATHHOU TPACKTOPHHU MPOJIOIDKEHUS 00pa30BaHUS C yIETOM
JUYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB W TMOTPEOHOCTEH,
ycnenrtHo mpodecCuOHaIbHON JEATENPHOCTH W PAa3BUTHUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTH
aJanTUpOBaThcs B MpodeccroHalbHOM cpee;

6) 7Ko0/10rHUECKOro BOCHHTAHMS:

AKOJIOTUYECKH IIEIeCO00pa3HOEe OTHOIIEHHWE K MPUPOJIe KaK HCTOYHHMKY KHU3HHM Ha 3eMile,
OCHOBE €€ CyIIeCTBOBaHUS, IMOHMMAaHWE IIEHHOCTH 3J0pPOBOTO W 0e30macHOro o00pasza KHU3HU,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3UYECKOMY M TICUXUYECKOMY 370POBBIO, OCO3HAHHE
IIEHHOCTH COOJIFOZICHUSI TPaBWJI O€30MacHOTO TOBEJAEHHUS MpU padOTe C BEIIeCTBAMHU, a TaKKe B
CUTYaIIUAX, YTPOKAIOIIUX 37JOPOBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUSA, T[OlydaeMble TPU U3YYCHUU XUMHH, Ui PEIICHUS
3a/1a4, CBSA3AHHBIX C OKPY’KAIONIEH MPUPOTHON CpPEIOH, JUIsl MOBBIILICHHUS YPOBHSA 3KOJIOTHYECKOMN
KYJIbTYpbl, OCO3HAHMS TJO0AILHOTO XapakTepa 3KOJOTMUYECKHMX NpoOjJeM W MyTed MX pelieHus



nocpcaACTBOM MCETOJA0B XHMHUHU, ISKOJOTMYCCKOI'O0 MBIINIJICHUSA, YMCHHA PYKOBOACTBOBATLCA UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COIMAIbHOW MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocTaBe MeTarpeAMETHBIX pe3yabTaTOB BBIJICIISIIOT 3HAUMMBbIC TSI
dbopMUpOBaHUS MUPOBO33pEHUS OOIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIIMII, TUIIOTE3a, (aKT,
CHUCTEMa, MpPOIIECC, SKCIEPUMEHT U JAPYroe.), KOTOpbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX
y4eOHBIX MpeaMeTax M TO3BOJSIOT HAa OCHOBE 3HAHUI M3 O3TUX MpeAMETOB  (popmHpoOBaTh

NpEACTABICHHE O IIEJIOCTHOM HAy4yHOM KapTHHE MHpa, U YHUBEpCAIbHBIC y4eOHBIC
JneicTBUS (mo3HaBaTeIbHBIE, KOMMYHHUKATHUBHBIC, DPETYJSTUBHBIC), KOTOpbIE
o0ecnieunBaroT ¢dbopmupoBanue TFOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U

OCYHIICCTBJIICHUIO y‘lC6HOI>i JACATCIIBHOCTH.

ITo3HaBaTebHbIe YHHBepcaJibHble y4eOHbIe NeiicTBUS
ba3zoBrble 1ornyeckne AeiicTBUs:

YMEHHsI HCIOJb30BATh MPUEMBI JIOTHYECKOTO MBIILICHUS IIPU OCBOCHUM 3HAHUMW: PACKpBIBATh
CMBICJI XMMUYECKHUX MOHATHH (BBIIEIATh UX XapaKTepHble IPU3HAKY, YCTAaHABIUBATh B3aUMOCBA3b C
OPYTMMHM TOHSTHUSIMM), MCIIONb30BaTh MOHATHUS I OOBSACHEHUS OTACIbHBIX (PAKTOB U SBIICHUH,
BbIOMpPAaTh OCHOBAaHUS U KPUTEPUM I KIACCU(PUKAIMM XMUMHUYECKMX BEIIECTB U XMMHUYECKHX
peakuuii, ycTaHaBJIMBATh HPUYMHHO-CJIECTBEHHBIE CBSI3U MEXJIy OOBEKTaMU H3yu€HUs, CTPOUTh
JOTMYECKUE PACCYXJeHUs (MHAYKTHBHbBIC, JEAyKTUBHBIC, [0 aHAJOIMM), JelaTb BBIBOABI U
3aKJIF0YCHHS,

yYMEHUE IPUMEHATh B MpOLECCe IO3HAHHUS MOHATHA (IPEIMETHblE U MeTalpeIMEeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEJH, HCIHOJIb3yEMblE B XUMHH, IPeoOpa3OBbIBaTh IIMPOKO
IpUMEHSEMble B XUMHHM MOJICJIbHBIE IPEACTaBICHUS — XUMHUYECKUH 3HAK (CHMBOJI 3JIEMEHTA),
XuMHUeckast GopMysa U ypaBHEHHE XMMHUECKON PEaKIMU — MPHU PElIeHUH Y4eOHO-TI03HABATEIbHBIX
3a1a4, ¢ y4€TOM ITUX MOJEIBHBIX INPEICTABICHUN BBIABIATHL M XapaKTEPU30BaTh CYILECTBEHHBIC
IPU3HAKU U3Y4YaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEaKLUi, BBIBIATH OOIIHE
3aKOHOMEPHOCTH, INPUYMHHO-CICACTBEHHbIE CBSA3M WM IPOTUBOPEYMS B M3y4aeMbIX IIpolLlecCax H
SABJICHUSIX.

ba3zoBble HcciaeaoBaTeJbLCKHeE AeiiCTBHS .

YMEHHUE UCIOJIb30BaTh MOCTABJIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUA, a TAKKE B
KauecTBE OCHOBHI i (OPMHUPOBAHMS TUIIOTE3bl MO TMPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXIECHUU;

MpHOOpEeTEeHHEe OMbITa MO TIJIAHUPOBAHUIO, OPTaHHW3aIMM W TPOBEACHHUIO YUYECHHUYECKHX
OKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM IPOIECca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro
pe3ynbrat, (opMynHpoBaTh OOOOIIEHUS W BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTYET O MPOJICTAaHHOM padoTe.

PatGora c undgopmanueii:

yMEHHE BbIOMpATh, aHAIU3UPOBATH U MHTEPIPETUPOBATH MH(POPMAIUIO Pa3INMYHbIX BHUIOB U
dbopM TpeInCTaBICHUS, MOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (HAy4YHO- TOIYJSApHAs JUTEparypa
XUMHYECKOTO COJIepKaHMsl, CIPaBOYHbIE MOcoOUs, pecypchl VHTepHeTa), KpUTHYECKH OILIEHHUBATH
MIPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO WH(HOPMAIIHIO;

yMEHHE TMPUMEHATh Pa3IWYHbIE METOIbl M 3alMpochl MPHU MOUCKE W oTOOpe MHPOpManuu U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX /JIsi BBIOJHEHUS y4YeOHBIX M TO3HABATENBHBIX 3a1ad
OTpeNeIEHHOTO THIA, MPUOOpEeTeHHe OmbITa B OOJACTH HCIOJIb30BAHHS nH(pOpMaITMOHHO-
KOMMYHUKATUBHBIX  TEXHOJOTUW,  OBJIAJCHUE

KyJbTypOH aKTHMBHOTO HWCIIOJIb30BAHUS PA3IMYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSATEIHHO BHIOMpATH
ONTUMANBHYIO (OpMYy TPEACTaBICHUS WHPOPMAIMK ¥ WILIIOCTPUPOBATh peIIaeMble 3aJa4du
HECJIO)KHBIMU CXEMaMHU, TuarpaMMaMu, IpyrumMu Gopmamu rpa@uku 1 UX KOMOUHALUSAMU;



YMCHHUC HUCIOJB30BaTh W AHAJIU3HUPOBATH B IPOLCCCEC y‘-Ie6HOﬁ u HCCHCHOB&TGHBCKOﬁ
NEeSITeTbHOCTH HH(POPMAIMIO O BIMSHUHM MPOMBIIUICHHOCTH, CEICKOTO XO3SHCTBA M TPAHCIIOpTa Ha
COCTOSIHHE OKPYKAIOIICH MPUPOIHON CPEIbI.

KoMMyHHKATHBHBIE YHHBEPCAJIbHbIE yueOHbIe JeiiCTBUSL:

yMEHHE 3aJaBaTh BONPOCH! (B X0J€ auajiora U (WIHM) IUCKYCCHH) TIO CYIIECTBY 00CYXIaeMOi
TeMbI, GOPMYJIMPOBATH CBOM MPEIJIOKECHUSI OTHOCUTEIILHO BBITIOJIHEHHSI IIPEIOKEHHOW 33]1auu;

HpI/IO6peTeHI/Ie OIlbITa MPE3CHTAUMUN PC3YJIbTATOB BBIIOJIHCHUA XUMHUYCCKOI'O0 3SKCICPUMCHTA
(;mabopaTopHOrO OmBITA, Ja0OPATOPHOM pPabOTHI MO HCCIICAOBAHHIO CBOMCTB BEIIECTB, Y4€OHOTO
IIPOEKTA);

3aWHTEPECOBAHHOCTh B COBMECTHOH CO CBEPCTHMKAMHU TO3HABATEIHLHOW M HMCCIIEIOBATEIbCKOM
NESITeIbHOCTH TPH PEIICHUH BO3HUKAIOIMX MpOoOJeM Ha OCHOBE Yuéra OOMIMX HMHTEPECOB U
COIJIACOBAHUS MO3UIHUI (00CYXIIeHHs, OOMEH MHECHUSIMH,
«MO3Ir'oBbIC HITYPMBbD», KOOpAWHAIIMA COBMCCTHBIX HeﬁCTBHﬁ, OIpCACIICHUEC KPUTCPUCB 110 OLCHKC
Ka4yecTBa BBIOJHECHHON pabOTHI U JpyTHE);

PeryisiTuBHBbIe yHHBepcajibHble YUeOHbIe JelCTBUS:

YMEHHE CaMOCTOSITEJIBHO OIPENEIATh LEIU ACSITENbHOCTH, IIAaHUPOBATH, OCYIIECTBIATH,
KOHTPOJIMPOBATh U NPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO JESTENBHOCTb, BBIOMpaTh Haubosee
3¢ ¢deKTUBHBIE CIIOCOOBI pelIeHHs] YYeOHbIX M MO3HABATENbHBIX 3334, CAMOCTOSATENIBHO COCTaBIIAThH
WM KOPPEKTUPOBATh IPEUIOKEHHBIN aJrOpUTM JEHWCTBUM IIPU BBIIOJIHEHUU 3aJaHUM C Y4ETOM
IOJYy4YeHHUs HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTaX — BEIIEeCTBAX M peaKUUsX, OLEHUBATh
COOTBETCTBHUE IMOJYYEHHOI'O PE3YJIbTATA 3asBICHHOW €M, YMEHUE MCIIOJIb30BaTh U aHAIM3UPOBATh
KOHTEKCTBI, ITPEAJIaracMbl€ B YCIOBUU 3aJaHUMN.

NPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHIO  OOSI3aTENILHOTO  COJEpKaHUs,
YCTAHOBJICHHOTO  JaHHOW  denepalbHOM  paboueld  MporpaMMOM,  BBIJCHSIIOT:  OCBOEHHBIE
00y4JarIMMUCS HayYyHbIe 3HAHUS, YMEHHUS U CIIOCOOBI NEHCTBHI, crierududeckue I IpeaMeTHON
o0JacTu «XI/IMI/H[», BUAbI ACATCIBHOCTU IO IMOJYUYCHHWIO HOBOI'O 3HAHWA, €TI0 HHTCPIPETAlNHU,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

K kxoniny oOyuenus B 8 kijiacce npeamMeTHble pe3yIbTaThl HA 6a30BOM YpOBHE JOKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTH Y OOYYAIOMINXCS YMEHUH: PACKPBIBATh CMBICT OCHOBHBIX XUMUYECKUX MOHSITHIA:
aTOM, MOJIEKYJIa, XUMUYECKHI JIEMEHT, IPOCTOE BEILIECTBO, CII0)KHOE BEIIECTBO, CMECh (OTHOPOAHAS
U HEOJHOpPOAHAs), BaJE€HTHOCTb, OTHOCHUTEIbHAs aTOMHAs W MOJEKYJsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi IOJIsl XUMHUYECKOTO dJIEMEHTA B COCTMHCHUH, MOJISIPHBIHN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJIIb, DJIEKTPOOTPUIIATENBHOCTh, CTENEHb OKUCIICHHUS,
XUMHYECKasd pEeaknus, KJ'IaCCI/ICbI/IKaI_[I/ISI peaKHI/Iﬁl p€akuuu COCAWHCHUS, pPCaKUWH Pa3IOKCHUA,
pEeaKkIuu 3aMeIleHus, peakuuu oOMeHa, 9K30- W DHIOTEPMHUYECKHE PEaKIUU, TErioBOH 3(ddexT
peakiuu, SAPO aToma, JIEKTPOHHBIM CIIOW aroma, aTOMHas OpOWTal b, PaJdyC aToMa, XUMHYECKas
CBSI3b, MOJISIPHASI M HEMNOJIApHAs KOBAJEHTHas CBA3b, MOHHAs CBSI3b, MOH, KaTHUOH, aHUOH, PAaCTBOP,
MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE;

WJUTFOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHITHI U PUMEHSTh 3TU MOHATUS TPU
ONMCAHUU BEIIECTB U UX MPEBPALLECHNN;

UCIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JJIsi COCTaBJeHHS (QOpMyYJ BEIIECTB U YypaBHEHUI
XUMUYECKUX PEaKLUid;

OMpEaAcCIATh BAJICHTHOCTE ATOMOB 3JICMCHTOB B 6I/IHapHI)IX COCIMHCHUAX, CTCIICHb OKMCIICHUSA
JJIECMEHTOB B 6I/IHapHI>IX COCAMHCHUAX, TMPUHAAICIKHOCTL BCHICCTB K OHpeI[eJIéHHOMy KJ1acCy



coequHeHUH 1Mo (opmynam, BUJ XUMHYECKOW CBSI3M (KOBAJICHTHAs W MOHHAs) B HEOPTaHHMUYECKUX
COECTMHEHUSX;

packpsiBaTh cMbica llepuoanyeckoro 3akona [{.11. MenneneeBa: 1eMOHCTPUPOBATh TOHUMAHUE
MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHX 3JIEMEHTOB OT UX MoJokeHus B [lepuoanueckoit
CHCTEME, 3aKOHOB COXPAaHEHHUS MacChl BEILIECTB, IOCTOSHCTBA COCTAaBa, ATOMHOMOJIEKYJISIPHOTO
Y4EHHUs], 3aKOHAa ABOTrapo;

ONKCHIBATh M XapaKTepHU30BaTh TaOIMuHyr ¢opmy [lepuonndeckoil CHCTEMBbI XUMHUYECKHX
9JIEMEHTOB: pa3nyaTh MOHITHUS «TJaBHas mnoAarpymnmna (A-rpymnma)» u
«mobouHas noarpymma (b-rpymma)y, Masasie U 60IbIINe IEPUOBI, COOTHOCUTH 0003HAUEHHSI, KOTOPBIC
umerorcss B Tabmune «llepumonuyeckas cuctema xumuueckux osnemeHtoB JI.MI. MenneneeBa» ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsj sjipa,
oO11ee YUCIIO 3JIEKTPOHOB U PacHpeIeICHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIUPOBATH XUMUYECKHE DJIEMEHTHI, HEOPTaHMYECKHUE BEIIECTBA, XUMUYECKHE DPEAKIIHH
(Mo 4ucily M COCTaBy YYacTBYIOLIMX B PEaKLUHUU BEHIECTB, IO TEIIOBOMY 3D (deKTy);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BELIECTB Pa3MYHBIX KJIACCOB,
MOATBEPKIas ONHCAHUE MPUMEPAMU MOJEKYJSPHBIX YPABHEHH COOTBETCTBYIOUIMX XHUMHUYECKHX
pEaKIM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPALLCHUIN B PA3JIMYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MacChl BEUIECTB, MAacCCOBYIO JIOJIIO
XUMHUYECKOT0 JIEMEHTa 10 (hopmyJie COeMHEHHs, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH

pacuéThl M0 YpaBHEHUIO XUMUYECKOUN pEaKInu,

IIPUMEHATh OCHOBHBIE ONEpaIMK MBICIUTEIBHON JEATEIIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
00o01IeHne, CHCTEMAaTHU3aluIO0, KIACCU(DUKALINIO, BBISIBICHUE PUYUHHO- CJICICTBEHHBIX CBS3€H — JUIS
U3yYEHHs] CBOMCTB BEILECTB U XUMHUYECKUX DPEaKLUM, €CTECTBEHHO-Hay4YHbIE METOAbI MO3HAHUS —
Ha0JII0/IeHuE, U3MEPEHNE, MOJEIMPOBAHNE, SKCIIEPUMEHT (peaJIbHbIN 1 MBICIIEHHBIH);

ClIeZIOBaTh MPaBUIIaM IOJIb30BAaHUS XUMUUECKOM MOCy10i 1 1a00paTOpHBIM 000pYAOBaHUEM, a
TaK)Ke MpaBWiiaM OOpalleHus C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH IO BBINOJIHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJIYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIECTB (BOAOPOAA
U KHCIIOpOJa), IPUTOTOBJIEHHMIO PACTBOPOB C ONPEIEIEHHON MaccoBOil J0iei pacTBOPEHHOTO
BEUIECTBA, IUIAHUPOBATh U NPOBOJUTH XUMHUYECKHE DKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB
IIEJIOYEH M KUCIIOT C TOMOIIbI0 HHANKATOPOB (JTaKMyc, peHoI(TaIenH, METUIIOPAHK U APYTHE).

K xoHiy oOyuenus B 9 kJacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXkaTh
c(OPMHPOBAHHOCTh y 00yUarOIINUXCS YMEHUH:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHATHN: XMMUYECKHNA JIEMEHT, aTOM, MOJIEKYJa,
VOH, KaTHOH, aHUOH, IpocToe BEIIECTBO, CJIOKHOE BEILECTBO, BaJICHTHOCTb,
ANEKTPOOTPHULATENIBHOCTD, CTEINIEHb OKUCICHUS, XUMUYECKAsl PEAKLUsl, XUMHUYECKasl CBs3b, TEILUIOBON
3ppeKT peakuuu, MOJib, MOJSIPHBIE  O0BEM, pPACTBOp, DIEKTPOJIUTHL,  HEIIEKTPOJHUTH,
AIIEKTPOJINTUYECKAs TUCCOLMALINS, PEaKI[UH HOHHOTO OOMEHa, KaTajanu3aTop, XMMHUYECKOe paBHOBECHE,
oOpatumble M HeoOpaTHMble PEaKLUH, OKUCINUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKHUCIHUTEINb,
BOCCTAaHOBUTENb, OKUCJIIEHHE M BOCCTAHOBJIEHME, AJUIOTPOIUs, aM(POTEPHOCTb, XUMHUYECKasi CBS3b
(KOBaJIeHTHas, NOHHAsl, METAIJIMUECKas), KpUCTANIMYECKash PEHIETKa, KOPPO3Us METAJUIOB, CIUIABBI,
CKOPOCTh XUMHUYECKOW peaklny, MpeAesbHo qonycrumas konuentpanus 11K BemecTsa;

UJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN U IPUMEHATHITU MOHATHUSA IIpU
ONMCAHUM BELIECTB U UX MPEBPALLECHNN;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJIEHUS (OpPMYJ BEIIECTB M ypaBHEHHM
XUMUYECKHUX PEAKLINN;

ONpENENATh  BAJIEHTHOCTh U CTCIICHb OKHCJIEHUSI  XMMHMYECKMX  DJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAJUICKHOCTD BEIIECTB K ONPENCIEHHOMY KJIACCY COEAUHEHUN
no Qopmyrnam, BUJ XUMUYECKOW CBSA3M (KOBaJEHTHAasl, MOHHAs, METAJJINYECKas)) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsi] HOHA IO XMMHUYECKOH Qopmyie, XapakTep cpeasl B BOJHBIX PacTBOpax



HEOPraHUYECKUX COCIMHEHMM, TUIl KPUCTAIIMYECKOM PEIIETKY KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbich Ilepuogmueckoro 3akona J[.MI. MenpaeneeBa u JAEMOHCTPUPOBATH €r0
NOHMMAaHME: ONHUCHIBATh M XapakTepu3oBaTh TabmuuHyo ¢opmy Ileproguueckoil CHUCTEMBI
XMMHMYECKHX 3JIEMEHTOB: pa3jivuyaTh IHOHATHS «IJaBHas noxarpynmna (A-rpymnmna)» u  «1noOoyHas
noarpynna (b-rpynma)», wmanple u  OonbliMe TEpUOIBI, COOTHOCHTH OO0O3HAUYEHUS, KOTOPBIC
UMEIOTCA B IEPUOAMYECKOM TalnMile, C UHCIOBBIMHU XapaKTEPUCTHKAMU CTPOEHMS aTOMOB
XUMHYECKHX 3JEMEHTOB (COCTaB W 3apsia sijipa, o0Ilee YHCIO JIEKTPOHOB M PacHpesesieHHe MX I10
JJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB JIEMEHTOB U UX
COEIMHEHUH B Ipeziesiax MajblX IEPUOJIOB U INIaBHBIX MOATPYIII C YYETOM CTPOEHMSI UX aTOMOB;

KJIacCU(PULIUPOBATH XMUMHAYECKHE JJIEMEHTHI, HEOPraHU4EeCKUe BEIIIECTBA,
XUMHUUYECKHE peakuuu (M0 4YMCIy M COCTaBy YYacTBYIOIIMX B PEAKIUH BEILECTB, [10 TEIIIOBOMY
3¢ ¢dexTy, N0 HU3MEHEHUIO CTENEHEH OKUCIEHUS XUMHUYECKUX JJIEMEHTOB); XapaKTepHU30BaTh
(onmceiBaTh) 0O0mME M crneuu(puYecKkue XHWMHYECKHE CBOMCTBAa MPOCTHIX M CJIOXHBIX BEIIECTB,
MOATBEPKJ1asl ONMCAHUE NPUMEPAMH MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIHA;

COCTaBJISITh YPABHEHUS IEKTPOJIUTUUECKON TUCCOLMALIUN KUCIIOT, IIE€JI04Yeil U COJIei, OJIHbIE U
COKpAIllEHHbIE YPaBHEHUS pPEaKUUH HOHHOrO OOMEHa, ypaBHEHMS pPEAKLMH, MNOATBEPIKIAOIINX
CYLLIECTBOBaHHE F€HETUUECKOM CBSI3U MEXK/y BEILIECTBAMU PA3JIIMYHBIX KIACCOB;

PacKpbIBaTh CYyIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI IIOCPENCTBOM COCTABIICHUS
AIIEKTPOHHOTO OaraHca 3TUX PEaKIINi;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHS, BO3MOXXHOCTU NPOTEKaHUS
XUMHUYECKHUX IPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIUYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYHO MacChl BEILECTB, MACCOBYIO [JOJIO
XUMHYECKOI'0 JIEMEHTA 110 (OopMyJie COETMHEHUS, MACCOBYIO JIOJIIO BEILLIECTBA B PAaCTBOPE, IPOBOJIUTH
pacu€Thl 110 YPAaBHEHUIO XUMUYECKON pEaKLuy;

coOJIr01aTh TIpaBUJIa TOJIB30BAHUS XUMHUECKOM TIOCYI0N M J1a00paTOpHBIM 000pYIOBaHUEM, a
TaKXKe IpaBuWia OOpallleHUs C BEUIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJIYUYEHHUIO U COOMpPaHUIO ra3000pa3HbIX BELIECTB (aMMHUaKa
Y YTJIEKHUCIIOTO Ia3a);

MPOBOAUTHh PEAaKIUH, MOATBEP)KAAIOIIME KAueCTBEHHBIM COCTaB pa3jMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM ITyTEM XJIOPUA-, OPOMHJI-, MOAU-, KapOoHaT-, hocdar-, cuimkar-, cynbgat-,
TUIPOKCUI-UOHBI, KATUOHBI AMMOHHSI M MOHBI W3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUUYECKUX BEILECTB;

MIPUMEHSTh OCHOBHBIE OIEpPAllMU MBICIUTEILHOW ACSITEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
00o0011eHNe, CUCTEMATU3AIUIO, BBIBICHUE IPUUYMHHO-CIIEICTBEHHBIX CBA3€H — I M3y4YeHUs] CBOUCTB
BEUIECTB M XUMHUYECKHX pEaKIUi, €CTeCTBEHHO- Hay4Hble METOJbl IO3HaHHA — HaOJII0JEeHHE,
U3MEpEeHHUEe, MOJICIMPOBAHUE, SIKCIIEPUMEHT (peabHbIN U MBICTICHHBIH).



3. Copepxanue y4eGHOro npeamera

8 KJIACC

[MepBoHayajbHbIE XUMUYECKHE TOHATHSA

[Ipenmer xumun. Ponb XMMUU B JKU3HM YellOBeKa. XMMUsS B cucTeMe Hayk. Tena W BeliecTsa.
du3nyeckue CBONCTBa BEIIECTB. ArperaTHoe COCTOsiHHE BerlecTB. [loHATHE 0 MeTo/ax MO3HaHUs B
xuMuud. Yucteie BemniecTBa U cmecu. CrocoObl pa3ieieHus] CMECEH.

ATOMEI 1 MOJICKYJIBI. Xumnueckue dieMeHThl. CHUMBOJIBI XUMAYECKUX DJIIEMEHTOB.

[TpocTsie U COXHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckass (opmyrna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BenlecTB. OTHOCHTENbHAs aTOMHasi Macca. OTHOCUTENbHAST MOJIEKYJIsipHast Macca. MaccoBast
J0JI1 XUMHUYECKOI'O DJIEMEHTA B COCAMHCHUN.

KonmnuectBo BemectBa. Monb. MomsipHass Macca. B3anMocBs3b KOJIMUYECTBA, MacChl M YHCIA
CTPYKTYPHBIX €IMHUII BellecTBa. Pacuérel mo popmyiaM XUMHYECKUX COCTUHEHUN.

Ouznyecknue 1 XUMHUYECKHE SIBJICHMS. XUMHUUECKasi peakiys U e€ Mpu3Haku. 3aKOH COXPaHEHUs
Macchl BeIIeCTB. XHUMHUYeCKHe ypaBHeHHs. Kiaccupukanus XUMHYECKHX peakuid (COoeTuHEHUS,
pa3oXKeHMs, 3aMeIeHusI, 0OMEHaA).

Xumuueckuti IKCnepuMeHm:

3HAKOMCTBO C XMMMYECKOM mMoOCynol, mpaBuiamMu paboOThl B JIabopaTOpuu M NpuéMamMu
oOpamieHus ¢ 1abopaTOpHBIM 000PYIOBAaHUEM, U3YUCHHE U OMHCaHue (U3NUYECKUX CBOHCTB 00pa3lioB
HEOPTraHWYECKUX BEIIeCTB, HaOmoMeHne (pu3nyeckux (TUTaBJICHHE BOCKA, TasHUE JIbJIa, PAaCTHUpPAHHE
caxapa B CTYIIKe, KMIIEHHME M KOHJEHCAlUs BOJIbI) M XUMHUYECKUX (TOpEHHE CBEYM, NMPOKATUBAHHE
MEIHON MPOBOJIOKH, B3aMMOJEHCTBHE MeNla C KHUCJIOTOM) sBJIEHUH, HAOMIOAEHME U OIHMCAaHHE
NPU3HAKOB TPOTEKAaHUsI XMMHUYECKHX peakuuil (pas3fioKeHHe caxapa, B3auMOJICHCTBHE CEpHOM
KHUCJIOTHI C XJIOpuAoM Oapus, pasioxenue ruapokcunga meau (II) mpu HarpeBaHuu, B3auMojelcTBHE
xene3a ¢ pactBopoM cond Meau (1), usyuenue croco6oB pazaeneHust cMeceit (C MOMOIIBIO MarHuTa,
(GuIbTpOBaHNE, BBIAPUBAHUE, AMCTWILIALMS, XpoMaTorpadus), NPOBEIECHHE OUYMUCTKH ITOBapEHHOMN
CONM, HAONIONEHHE M OINHCAaHHE PEe3yJbTAaTOB IPOBEJCHUS OIBITA, WILIIOCTPUPYIOIIETO 3aKOH



COXPAHEHHUs MACChl, CO3AHUE MOJIETIEN MOJIEKYJI (ILIAPOCTEPIKHEBBIX ).

Ba:kHelinue NMpeaACTABUTEC/IN HEOPraHHYCCKUX BEIIECTB

Bo3ayx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — snemeHT u nmpocToe BemiecTBo. Haxoxnenue
KHUCIIOpOJia B MpHUpoAe, (PU3NYECKHE W XHUMUYECKHE CBOMCTBa (peakiuu ropeHus).  OKCHIBL.
[TIpumenenne xkucnopoga. CnocoObl TONXy4YEeHHUS KHCIOPOAA B 1a00paTOPUU U MPOMBIIUICHHOCTH.
Kpyrosoport kucnopoaa B nmpupoje. O30H — alsioTporHas MoAu(pUKaIHs KUCIOPOAa.

TermnoBoit  3¢p¢dexkT XuMHUUECKOW peakuuu, TEePMOXMMHUYECKHE YpaBHEHHUS, DJK30- U
SHJIOTEPMUUYECKHE peaklu. TOIIMBO: yrojb U METaH. 3arpA3HeHUE BO3yXa, YCHICHUE MapHUKOBOTO
addekra, pa3pylnieHre 030HOBOTO CIIOSL.

Bomopon — snemenT u mpocroe BemecTBo. HaxoxkaeHune Bogopoaa B mpupojae, Gu3ndeckue u
XUMHUYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI ToMyueHusl. KucioTsr u conu.

MounsipHbiii 00bEM Ta30B. PacdEThl M0 XUMHUYECKUM yPaBHEHHSIM.

Odusnyeckue cBoiicTBa Boabl. Boma kak pactBoputenb. PactBopbl. HackllieHHble U
HEHACBIILICHHBIE PACTBOPHI. PacTBOpUMOCTH BelIECTB B BoAE. MaccoBasi 10J1sl BEIIECTBA B PACTBOPE.
Xumuueckue cBoicTBa Bojbl. OcHOBaHUs. Poyib pacTBOPOB B MHPHUPOJIE U B >KM3HM YEJIOBEKA.
KpyroBopot BoibI B ripupo/ie. 3arpsisHeHUE TPUPOAHBIX BO. OXpaHa U 0YUCTKA IPUPOIHBIX BOJ.

Knaccudukanms  Heopranmveckux coenuHeHuid. Oxcuapl.  Knaccudukaruss — OKCHIOB:
coneo0Opa3yromme (OCHOBHBIE, KHCIOTHBIC, aM(OTEpHBIC) W HecoeoOpasyromme. HomeHkiatypa
OKCUJI0B. PU3NUeCKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHue okcuaoB.

OcHoBanms.  Kiaccupukanust OCHOBaHWA: IMENOYM ¥ HEPACTBOPUMBIC  OCHOBAHMSI.
Homenknarypa ocHoBaHuii. ®Pusnueckue U XUMUYECKUE CBoMcTBa oOcHOBaHuM. [lomydenue
OCHOBaHHI.

Kucnorel. Knaccudukamus kucnor. Homenknarypa kucior. Pusudeckue M XUMHUYECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H.H. bekerosa. Ilosmyuenue kucmnor.

Comu. Homenknatypa coneil. Pu3nueckue M XUMHUYECKHE CBOMCTBA COJIEH.

ITonyuenue conei.
['eneTnveckas CBs3b MEXKTY KJIACCAMU HEOPTAHUYECKUX COSTMHECHHM.

Xumuueckuu sKCnepumenm:

KaueCTBEHHOE OIpEJeNIeHne CoJep)KaHusl KHUCIopoJa B BO3JyXe, IMOJy4yeHHe, coOupaHue,
pacrio3HaBaHME€ M M3YYEHHE CBOMCTB KHUCIIOpOJa, HaONIOJeHWEe B3aUMOJCHCTBUS BELIECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHUS U TIpEKpallleHusi ropeHus (mokapa), O3HAKOMJICHHE C
o0Opa3liaMu OKCHUJIOB M OIMCAHUE MX CBOMICTB, MOJydeHUE, cOOMpaHue, paclo3HaBaHUE M U3ydeHUE
CBOMCTB BOJOpona (ropeHue), B3aumojeiicTBue Bojgopona ¢ okcugom wmeau (II) (BozmoxkHO
UCMOJIb30BaHUE BHUIEOMATEpUAIOB), HaOMIOAeHHEe OOpa3loB BELIECTB KOJIMYeCTBOM 1 Moub,
UCClIeIoBaHNE O0COOEHHOCTEN PacTBOPEHMS BEIIECTB C PA3IMYHON PacTBOPUMOCTBIO, PUTOTOBIICHUE
pPacTBOPOB C OIPEACIEHHOW MacCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA, B3aUMOJCHCTBHE BOJBI C
MeTaJllaMu (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHHE BUAEOMATEpUAlOB), UCCIEI0BAaHUE
00pa3lloB HEOPraHMYECKUX BEIIECTB pA3IMYHBIX KJIACCOB, HAOMIOJICHHE W3MEHEHUS OKpPACKH
WHMKATOPOB B PAcTBOpax KHUCJIOT M IIejodveil, m3ydenue B3aummoneiictBus okcuma meau (I) c
pacTBOPOM CEpPHOM KHCIOTHI, KHCJIOT C MeETallJlaMHM, peakuui HeWTpanu3anuuu, I[OIyYeHHE
HEpPAaCTBOPUMBIX OCHOBAHUM,

BBITECHEHUE OJTHOI0 METaJlIa IPYTUM U3 paCTBOPA COJIM, PEILIEHUE DKCIIEPUMEHTANIBHBIX 3a]a4 110 TeEMe
«BakHenmue Kiacchl HEOPraHMYECKUX COCAMHEHUI.

Ilepuoguyecknit 3akoH u Ilepuoguyeckast cucreMa xumudeckux diemenroB JI.H.
Menpesneesa. CrpoeHue aroMoB. XuMuueckasi cBsi3b. OKHCIMTEJbHO- BOCCTAHOBHTEJbHBIE
peakuuu

[lepBble MONBITKM KiIacCHU(UKALMU XMMUYECKUX 3JIEMEHTOB. [loHsATHE O Tpynmax CXOIHBIX
AJIEMEHTOB (ILIEJIOUHbIE W IIEJIOYHO3EMEJIbHbIE METAJJIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3yroT aM(pOTEepHbIE OKCUIbI U TUPOKCHIBI.

[lepuonuueckuii  3akoH. Ilepuommueckas  cucrema  XUMHYeckux  anemeHtoB  JI.M.



MenneneeBa. KoporkonepuogHasts wu JumHHOnepuoaHas ¢opmbl  Ilepuonuueckoit  cuctemsl
xumudeckux snemeHToB .M. MenneneeBa. Ilepuoasl u rpynmbl. @U3NUECKU CMBICT MOPAIKOBOIO
HOMEpPA, HOMEPOB MEePUOa U TPYMIIbI FJIEMEHTA.

Ctpoenne atomoB. CoctaB aToMHBIX siaep. M3oromnbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
00osouek aToMoB nepBbIx 20 xuMuueckux 3neMeHToB [lepuoanueckoii cucremsl .M. Menneneena.
XapakTepucTuka XHMHUYECKOTO 3JeMEHTa 1o ero mnonoxeHutro B Ilepuogmueckoit cucreme J[.N.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs paguyca aTOMOB XHMHMYECKHX 3JIEMEHTOB, METAUIMYECKUX H
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINAM U MEPUOIAM.

3nauenune Ilepuogmueckoro 3axkoHa u Ilepuoanyeckoil CHCTEMBI XUMHUYECKHUX HJIEMEHTOB
JUIS pa3BUTHS HAyKU U npakTuku. .M. MenaeneeB — y4€HbIN U TpaKJTaHUH. XUMHUYECKASICBSI3b.

Koganentnas (monsapHas U HernojsipHasi) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 1eMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHus. OKHCIUTETbHOBOCCTAHOBUTENbHBIE peakiuu. lIporeccel OKucIeHUs M

BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuu sKCcnepumenm:

U3ydeHue 00pa3lioB BEIIECTB METAJUIOB U HEMETAJJIOB, B3aUMOAECHUCTBUE THIPOKCHIA LIUMHKA C
pacTBOpamMu KHUCIJIOT M IIEJIOYEH, NMPOBEACHUE ONBITOB, WIIIOCTPUPYIOMIMX IIPUMEPBI OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakiii (ropeHue, peakliuu pa3iokKeHus, COeIMHEHNS).

Meorcnpeomemmuvie cesa3u

Peanuzarust MexXnpeIMETHBIX CBSA3EH MPU U3YyUYEHUHM XUMHUHU B § KJIACCE OCYIICCTBIISIETCS 4Yepe3
UCIIONIb30BaHNWE KaK OOMIMX eCTECTBEHHOHAYYHBIX MOHITHHA, TaK W TOHSATUH, SBISIFOIIUXCS
CHUCTEMHBIMU ISl OTAEJBHBIX MPEIMETOB €CTECTBEHHO- HAYYHOTO LIMKJIA.

OO0mue ecrecTBEHHOHAYYHbIE TOHSATHUS: HAy4YHbIH (aKT, THIOTE3a, TEOpUs, 3aKOH, aHaJH3,
CUHTE3, KJIaccu(UKaIus, MepuoIuIHOCTh, HAOIIOACHUE, IKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPECHHE,
MO/I€JIb, SIBJICHHUE.

®usuka: Marepus, aroM, DJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIIbI,
pPaIMoOaKTUBHOCTb, MOIIEKYJa, OJJIEKTPUYECKUH 3apsii, BEIIECTBO, TeNo, OO0BEM,

arperatTHo€ COCTOAHME BCIICCTBA, TIas, (1)I/I3I/I‘-I€CKI/IC BCJIMYHHBI, C€AWHUIBI H3MCPCHUA, KOCMOC,
TTaHeThl, 3BE3/161, CoHIIE.
buonorus: porocunTes, npixanue, bunocdepa.

I'eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE IMOPOAbI, IOJIE3HbIE HCKOMAEMBIE,
TOIJINBO, BOJHBIE PECYPCHI.

9 KJIACC

BellleCTBO U XUMHYIECCKadA peaKlust

[lepmonnueckuit  3axkoH. llepuommueckas  cucrtema  xumudeckux  anemeHtos JI.U.
MengeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMMUECKHUX JJIEMEHTOB
IIEPBBIX TPEX MEPUOJOB, KalIMsl, KaJIbIMS M HUX COEAMHEHUN B COOTBETCTBUU C IOJIOKEHUEM
2J1eMEHTOB B [Ieproaudeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHnue BenecTBa: BUIbl XMMUYECKOM CBA3HU. THUIBI KPUCTAIIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU U BUJIa XMMUYECKOH CBS3H.

Krnaccudukanus u HoOMEHKIaTypa HEOPraHUYECKUX BEIIEeCTB. XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCA K pPa3siuyHbIM KjaccaM HEOPraHWYECKUX COCIUHEHUN, TIEHETHUYECKas CBs3b
HEOPraHWYECKHUX BEIECTB.

Knaccupukanuss ~ XMMHYECKMX  peakuuil 1O  Pa3duYHbIM  TpH3HaKaMm (M0 YHCIy H
COCTaBy YyYacTBYIOUIMX B PEAKLUU BEILECTB, MO TEIUIOBOMY 3(PQEeKTy, M0 H3MEHEHHUIO CTereHen



OKHCIICHHSI XUMHUYECKUX 3JEMEHTOB, I10 OOpaTUMOCTH, MO YYAaCTHIO KaTajau3aTtopa). JK30- H
SHIOTEPMHUUYECKHE PEAKIINH, TEPMOXUMHUYECKHE YPABHEHMS.

[lonatue o ckopoctn XuMU4eckoil peakiuu. I[lonsarne o0 0OpaTUMBIX W HEOOPATHMBIX
XUMHUUYECKHX peakuusax. [IoHaTHe 0 roMOreHHBIX U IreTeporeHHbIX peakuusx. I[lonaTtue o karanuse.
IlonssTne 0 xXuMHyeckoM paBHOBecUU. DAKTOPBHI, BIUAIOIIME HA CKOPOCTh XMMUYECKON PEAKLIUUA U
II0JIO’KEHNE XUMHUYECKOTO PaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKIMH,  AJIEKTPOHHBIA  OallaHC  OKHUCIHMTEIBHO-
BOCCTAaHOBUTENBHOM peakunu. CoCTaBIeHNE yPaBHEHUN OKUCIIUTENBHO- BOCCTAHOBUTEIIBHBIX PEAKIUI
C MCIIOJIb30BAaHUEM METO/1a AIEKTPOHHOIO OaJlaHca.

Teopust BIIEKTPOJIMTUYECKONW IUCCOLMALMU. OJIEKTPOIUTBI W HEINIEKTPOJINUTHL. KaTHOHBI,
aHUOHBI. MeXaHN3M JUCCOLMAIMM BEUIECTB C PA3JMYHBIMU BHJAMU XUMHUYECKOW cBsi3U. CTeneHb
nucconanuu. CUIIbHbBIE U Cl1a0ble 3JIEKTPOIUTHI.

Peakiium moHHOro oOMEHa. YCIOBHS NPOTEKAHUS PpEAKIUid HOHHOIO OOMEHa, TOJHbIE U
COKpaIlléHHbIE HWOHHBIE YypaBHEHHUsI peakuuil. CBOMCTBa KHCIOT, OCHOBAaHUM M COJIE B CBETE
MPEACTABICHUIN 00 3JIEKTPOJIUTHYECKON arcconnanun. KauecTBeHHble peakiiuy Ha UOHBI. [loHsTHE O
TUAPOJIN3E COJIEH.

Xumuueckuii IKcnepumerm.

O3HAKOMJICHHE C MOJICISIMUA KPUCTAUTMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB
U HemerauioB (Tpadura W anmasa), CIOKHBIX BEIIECTB (XJIOpHOa HATPHUs), HCCICIO0BAHNE
3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKIUi OT BO3JCHCTBUS PAa3IUYHBIX (AKTOPOB, HCCICIOBAHUE
AIIEKTPOIPOBOTHOCTH PACTBOPOB BEILECTB, INpOIECcca AMCCOIMALMU KUCIOT, INENIOYed U coei
(BO3MOXKHO HCITOJIb30BaHHE BHUJICO MATEPHAJIOB), MIPOBEJACHUE OIBITOB, HUTFOCTPUPYIOUIMX MPU3HAKU
MPOTEKAHUsl PeaKIMii HOHHOTO oOMeHa (00pa3oBaHHME OcCajiKa, BIIEICHUE ra3a, 00pa3oBaHUE BOJIbI),
OIBITOB, WJUIIOCTPUPYIOUIMX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX peakiuii (TopeHwue,
peaKkIuy pa3ioKeHUs, COCIWHEHHs), pAclO3HAaBaHHE HEOPraHWYECKUX BEIIECTB C IMOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMI HA MOHBI, PEIICHHE YKCIICPUMECHTAIBHBIX 3a/1a4.

HemeTajiibl 1 MX cOeAUHEHHUS
OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHMS aTOMOB, XapaKTEpHbIE CTENEHU
okucienus. CTpoeHue u pu3nvecKre CBOMCTBa MPOCTHIX BELIECTB — rajJOreHoB. XMMHUYECKHE CBOICTBA
Ha IpHUMepe XJopa (B3aUMOJEHCTBHE € MeTalslaMHM, HeMeTaJlaMH, IIesodyaMH). XJIOPOBOAOPO.
ConsiHast  KuCJIOTa, XMMHUYECKHE CBOICTBa, IOJy4yeHHE, MpuMeHeHue. JlelicTBue xiyopa u
XJIOPOBOZOPOJa Ha OpraHU3M 4eJIoBeKa. BakHelue XJI0puabl U UX HAXOKICHHUE B IPUPOJE.
O6mas xapakTepucTika 31eMeHTOB VIA-rpynnbl. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe
CTEIICHU OKUCJICHHUS. CrpoeHne u buznueckue CBOICTBa IIPOCTBIX
BEIIECTB — KHUCJIOpPOJa M Cepbl. AJUIOTPONHBbIE MOAU(UKALMKM KHCIOPOAA U Cepbl. XUMHUYECKHE
cBoiictBa cepbl. CepoBOJOPOA, CTpOeHHE, (PHU3MUECKHE M XMMHUYecKHe cBoicTBa. OKCHIBI Cephl
KaK TpEeACTaBUTEIN KHUCIOTHBIX OKCcHIoB. CepHas KuCIOTa, PU3NYECKHE U XMMHMUYECKHE CBOICTBA
(oOmme kak TpeAcTaBUTENs Kiacca KUCIOT U crneuupuyeckue). XMMUUYECKHe peaklny, JIexKale B
OCHOBE TPOMBIIIJIEHHOTO CHOC00a MOJydeHUsI CEepHOM KHUCHOTHl. [IpuMeHeHue cepHOW KHCIOTHI.
Conu cepHOM KHUCIIOTBI, KAUECTBEHHAS peaxuus Ha cynb(haT-uoH.
Haxoxnenne  cepbin ec COCIMHEHU B MIpUPOJE. XHUMHYECKOe
3arpsA3HEHUE OKpY’KaloIleld Cpeabl COECJUHEHUSMHU Cephl (KHMCIOTHBIE T0XKIH, 3arpsA3HEHUE BO3IyXa
U BOJOEMOB), CIOCOOBI ero mpenoTBpamieHus. OOmas XapakTepUCTHKa >JIE€MEHTOB VA-TpyMIIbL.
OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTENEHH OKUCIEHUs. A30T, pacHpOCTpaHEHUE B
npupoje, ¢puzndeckue U XUMHuUecKkue cBoiictBa. KpyroBopor asora B mnpupoje. AMMHAK, €ro
duznyeckue M XMMUYECKHE CBOMCTBA, MoyiyueHue U mnpumeHeHue. Coau aMMOHUS, UX (U3HUECcKUe
U XMMHYECKHE CBOWCTBA, NpUMEHEeHHe. KauecTBeHHas peakiuss Ha HOHBI aMMOHMs. A30THasd
KHCIIOTa, €€ MoJlydyeHue, (pu3nYeckrue M XUMHUYECKHe CBOWcTBa (00IIME Kak MpeAcTaBUTENs Kiacca
KUCIOT U cnennpuyeckue). Micnonbp3oBaHue HUTPATOB U COJEH aMMOHHUS B KauecTBe
MUHEpAIbHBIX YI00peHni. XuMudyeckoe 3arpsi3HEHUE  OKPYJKAIOIIeW  cpenbl
COCMHEHUSIMH a30Ta (KUCIIOTHBIE TOXAM, 3arps3HEHHE BO3/AyXa, MOYBBHI MU BOmoEMOB). Docdop,



atotTponHsle Moaudukanuu ¢ocdopa, ¢uzndeckue u xuMuueckue cpoiictBa. Oxcun ¢docdopa
(V) u dochopras kuciora, ¢GU3NUCCKHE



U XUMHUYECKHE CBOMCTBa, moiydeHue. Vcmonp3oBanue ¢(ocaroB B KadeCcTBE MHHEPATbHBIX
yA0OpeHUH.

O6mas xapakrepucTika 31eMeHToB [V A-rpynmnbl. OcCOGEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKUCJICHHUS. YTIIEpOA, AIOTPONHBbIE MOAW(DUKALMKU, pacIpOCTpaHEHHE B MPUPOE,
dusznueckue M XuMUUeckue cBoicTBa. Ancop6uus. Kpyrosopor yriepona B mpupone. Oxcuabl
yriaepoaa, ux (pU3NYeCKHe M XUMHUYECKUE CBOWMCTBA, JACHCTBHE HA JKUBBIE OPraHU3MBbI, TOJIYYCHUE U
IpUMEHEeHHEe. OKOJOTMYecKue MpoOsieMbl, cBsi3aHHbIE ¢ okcuaoM yriepoga (IV), rumoresa
r7100abHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIA 3(QexT. YroiapHas KUCIOTa U €€ COJM, HuX
duznyeckue U XUMUYECKUE CBOMCTBA, OTy4eHHe U MpuMeHeHne. KauecTBeHHas peakiuus Ha kKapOoHaT-
uoHsbl. Mcrionb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJICHHOCTH U CEITBCKOM XO03SHCTBE.

[lepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCAUHEHUSX yriepojaa (MeTaH,
3TaH, OTWJICH, aUEeTHJCH, J5TaHOJ], IJIMLUEPUH, YKCyCHas KucioTa). lIpupoaHble HCTOUYHUKU
YIJIEBOJOPOAOB (YroJib, MPUPOJAHBIN Ta3, He(PTh), MPOAYKTHI HX IepepaboTku (OEH3HMH), UX POJIb B
OBITY U TpOMBIIUIEHHOCTH. [ToHsATHE 0 OMOJOTHYECKH BaKHBIX BEIIECTBAX: KHUpaX, OeJKaX, yriIeBoaax
— W UX POJAM B JKM3HHM uelOBeKa. MaTepuaabHOE €JUHCTBO OpPraHMYECKUX U HEOPraHWYEeCKUX
COCIMHEHU.

Kpemuuii, ero ¢usnueckue u XMMU4YeCKUe CBOMCTBA, MoMydeHHe W npuMeHeHue. CoenrnHeHus
KpemHuss B npupozae. OOmme mpencraBinenus o6 oxcuue kpemHus (IV) m KpeMHUEBOW KHCIOTE.
Cunukatsl, MX UCIOJIB30BaHUE B OBITY, B MPOMBIIIIEHHOCTU. BaxkHelme ctpouteabHble MaTepHabl:
KepaMHuKa, CTCKJIO, IIEMEHT, OeTOH, Xene300eToH. [Ipobimembl 0€30MacHOTO HMCIOJIL30BAHUS
CTPOUTENIbHBIX MaTepUaioB B MOBCEIHEBHOMN )KU3HU.

Xumuueckuii IKcnepumerm.

u3ydyeHue o0pa3lloB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHOM KHCIOTHI, IpPOBEIEHHUE
Ka4€CTBCHHBIX peaKHI/Iﬁ Ha XJIOpHUA-UOHBI H H8,6JHOI[CHI/IC IMPU3HAKOB HX IPOTCKAHHWA, OIbBITHI,
oTpakaromue (QpU3NUEeCKue W XUMHUYECKHE CBOMCTBA raJlor€HOB M UX  COEIMHEHMH  (BO3MOXKHO
UCIIOJIb30BAaHUE  BHUIEOMATEpUaAlOB),  O3HAKOMJIEHHME C o0Opa3llaMHu XJIOPHUJIOB (TaJOreHHIOB),
O3HaKOMJIEHHE ¢ oOpa3mamMu ceppl M €€ COelMHEHMSIMH (BO3MOXKHO  HCIOJIb30BAHUE
BHUJICOMATEPHAIIOB),  HAOJIOJIEHWE  TMpolecca  OOyrIMBaHUsA ~ caxapa  NOA  JICUCTBUEM
KOHIIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, W3y4Y€HHE XHUMMUYECKHMX CBOWCTB pa30aBlieHHON CepHOM
KHCJIOTHI, TPOBEJICHUE KAa4eCTBEHHOW peakiuu Ha Cyinbpar-MuoH W HaONIOJEeHHEe Tpu3HaKa e
NPOTEKaHUs, O3HAKOMJIEHHE C (pU3MYecKUMHM CBOWCTBaMM a30Ta, (ochopa M HUX COETUHEHUH
(BO3MOXHO HCIIOJIb30BAaHHE BHUJEOMAaTepHUaoB), oOpa3laMu a30THBIX U (OCPOPHBIX YIOOpPEHMIA,
nojy4yeHue, coOupaHue, pacrio3HaBaHUE U M3Y4YEHUE CBOMCTB aMMMaka, NMPOBEJCHHE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHMS U (pochaT-MOH U U3yueHUe MPU3HAKOB UX MPOTEKaHHUs, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHON A30THOM KHUCIOTHI C MeJbl0 (BO3MOXKHO MCIIOJIb30BaHHE BHJEOMATEpPHAIIOB),
U3ydeHNe MOJIeNiel KPUCTANTMIECKUX PemETOK anmasa, rpaduta, ¢QyiepeHa, O3HAKOMIICHHE C
IpoIeccoM  a1copOIu

pacTBOPEHHBIX BEHIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTHUBOrasa, MOJyYEHUE,
coOupaHHe, pacro3HaBaHWE M W3YyYEHHE CBOWCTB YIJVIEKHCIOTO Tra3a, MPOBEIEHHUE KadeCTBEHHBIX
peakuii Ha KapOOHAT W CHJIMKAT-MOHBI U W3YYCHHE MPHU3HAKOB WX TMPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKUHUEN CUIMKATHOM NPOMBILIICHHOCTH, PEIICHHE JKCIEPUMEHTAIBHBIX 3a7ad IO TEeMe
«BaxHene HeMeTaINTBl ¥ UX COSTMHEHUS.

MeTanjabl M HX coeanHeHus

OO6mrast xapakTepUCTUKA XUMHUYECKHX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHWUU WX TOJOKEHUS
B Ilepuommueckoil cucreMe xumuuyeckux odieMeHToB J[.M. MenneneeBa U CTpOEHUS aTOMOB.
Ctpoenune meramioB. MeTamuimyeckas CBA3b W METAJLIMYECKask KpUCTAILIMYECKas pemeTka.
DNEKTPOXUMHUYECKUIN Psift HaIpsHKEHUI MmeTtauioB.  dDusmueckue u
XUMUYECKHE CBOMCTBa MerauioB. OOmme crmocoObl momydeHuss MetauioB. [loHaTHe 0 KOppo3um
METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI WX OT KOoppo3uu. CIutaBbl (CTallb, YyTYH, NIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY M MPOMBINIIIEHHOCTH. [1leounbie  MeTayuibl: MONOKEHHE B
[Tepuonnueckoit CUCTEME XHUMHUYECKHX 3JIeMeHTOB J[.1. Menneneena,



CTpOEHHUE X aTOMOB, HaXOXJCHUEe B TNPUPOJIE.
dusndeckue U XMMUIECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kausi). OKCUJIBI U TUIPOKCUIBI HATPUS
u kanud. [I[puMeHeHre menoYyHbIX METaIOB U UX COCTMHEHUM.

[[lenouHO3eMeNbHBIE METAJUIBl MAarHWl W KajblWid: mosiokeHue B llepmoamyeckoid cucreme
xuMmuueckux aneMeHtoB .M. MeHneneeBa, CTpoeHHME HX aTOMOB, HAXOXKJIECHUE B NPUPOJE.
®dusnyecKkue U XUMUYECKUE CBOMCTBA MarHusl M Kayblus. BakHeimue coequHeHUsT Kaablus (OKCHI,
TUAPOKCHU, CoJn). JKECTKOCTH BOJBI M CLIOCOOBI €€ YCTpaHCHUSI.

AmoMunuii: nosioxkenne B Ilepuoguueckoit cucrteMe Xumuyeckux anaemeHToB .M.
MenneneeBa, CTpOCHHME aTroMa, HaxoxJeHue B mnpupoae. dusmyeckue M XUMHUYECKHE CBOMCTBA
amroMuHMS. AMGOTEpHBIE CBOMCTBA OKCH/IA M THIPOKCHIA ATFOMUHUS.

Keneso: mnonoxenune B Ilepuonnueckod cucreme  XuMHYEeCKHX  3neMeHtoB ..
MenpeneeBa, CTpO€HHE aToMa, HaxoXkKJIeHHe B mpupoae. Dusnyueckue W XUMHYECKHE CBOHCTBA
xene3a. Okeupl, rTuIpoKcu bl U coiu xkenesa (1) u sxenesa (I11), ux cocraB, CBOWCTBA U TOJIYUYCHHUE.

Xumuueckuu SKCnepumenm:

O3HaKOMJIEHHE ¢ 00pasllaMHd METajlIOB U CIIJIaBOB, MX (PU3WYECKUMHU CBOICTBAMH, H3yueHUE
pe3yJIbTaTOB KOPPO3WH METAIIIOB (BO3MOXKHO HCIIOJIB30BaHUE BHICOMATEPHAIIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCHUJIA KANbIHS U HATPUS C BOJIOM (BO3MOKHO HCIOJIH30BAaHUE BHUIEOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOMCTB KECTKOM BOABI, Ipollecca TIOPEHHUs XKejle3a B KHUCIOponae (BO3MOXKHO
MCIIOJIb30BaHUE BHIEOMATEPUANIOB), PU3HAKOB MPOTEKAHUS KaUeCTBEHHBIX PEAKIINil Ha MOHBI (MarHus,
KaJblMsl, anioMuHudA, uuHka, skeneza (II) u xenesa (III), memm (II), naGmromenue w omucaHue
MIPOLIECCOB OKPAIIMBAHUS IIJIAMEHH HOHAMH HATPHS, KallUs U KalblHs (BO3MOKHO UCTIOJIb30BaHUE

BUJICOMATEPHUAIIOB), HUCCIEOBaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHIA ATIOMUHUSA W TUIPOKCHUIA
LIMHKA, PELICHNE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHelne MeTaibl U UX COEAUHEHUSY.

XuMHS ¥ OKpY:KaloLas cpeaa
BemectBa u Mmarepuanbl B IOBCEAHEBHOM >KM3HM desloBeka. be3omacHoe HCMOiIb30BaHUE
BEIIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBas moMoIib Npu XUMHUYECKUX 05KOT'aX M OTPABIICHUSX.
XUMHUECKOe 3arps3HEHUE OKpyXKaroled cpeabl (mpeaenbHas IOMyCTHMas KOHIEHTPALUs
Beniects (nanee — [1/1K). Pons XuMuu B pemieHM 3KOJI0THUYECKUX MPOOIIEM.

Xumuueckuii IKCnepumernm.

HU3YYCHUC O6p8.3].IOB MaTcpHuaJioB (CTCKHO, CIIIaBbI METAJJIOB, ITIOJIMMCPHBIC MaTepI/IaJ'IBI).

Meowcnpeomemmuvie césa3u

Peanmzanust MeXIpeIMETHBIX CBSI3€H MPH W3yUEeHUH XHUMHU B 9 Kilacce OCYIIECTBISIETCS Yepe3
UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATUH, TaKk M MOHATUH, SBISIOMIUXCS
CHCTEMHBIMH JIJIsl OT/IEIBHBIX TPEJIMETOB €CTECTBEHHO- HAYYHOTO IIUKJIA.

OOme ecTecTBEHHO-HAYYHBIE TMOHSATHS: HAaydHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIN3,
CHHTE3, KJacCu(pUKalus, NepUOIUIHOCT, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHE,
MOJIEITb, SIBIICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOTIOTHS, MaTEPHAITBL.

®dusmka: wmarepus, aToM, DJEKTPOH, MpPOTOH, HEWTPOH, MOH, HYKJIHJ, H30TOIIBI,
PaInOaKTUBHOCTh, MOJIEKYJIA, DIIEKTPHUYECKHUHA 3apsi/l, TPOBOTHUKH, TOTYIPOBOTHUKH, JIUIICKTPHKH,
(doTO37eMEHT, BEIIECTBO, TeNo, OOBEM, arperarHoe COCTOSIHME BeIecTBa, ra3, pacTBOp,
pPacTBOPUMOCTh, KPUCTAIIMYECKAsT PENIETKA, CIUTaBbI, (PU3NUECKUE BEIWYHHBI, CITUHHUIIBI H3MEPEHHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TIaHETHI, 3BE31b1, CONHILE.

buonorusi: ¢ortocuHTe3, ApIxaHue, OWocdepa, HSKOCHCTEMa, MHUHEpPAIbHBIC YIO0OpPEHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaibl, TOPHbIE MOPOJIbI, IMOJIE3HbIE HCKOMaeMble,
TOIIJIMBO, BOJTHBIE PECYPCHI.


















