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IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OmmIero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0JI¢ O0YUYCHHSI XUMUHU B €IMHCTBE YI€OHOW M BOCIIMTATEIHHOU JIEATEILHOCTH B
COOTBETCTBUM C  TPAJAULMUOHHBIMU  POCCUUCKHUMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaOLIUXCSL.

JIM9HOCTHBIE pPE3yJbTaThl OTPAKAIT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHHUE OMBITA ACSITEILHOCTH Ha €
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuoTHYeCKOro BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIIBTYPHOMY, HCTOPHYECKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIuel 0 MepefoBbIX JOCTHKEHHUSIX U OTKPBITUIX
MHUPOBON M OTEYECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOTr0 BOCTIMTAHUS:

MPEJICTABICHHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-UCCIIeIOBATENLCKOM, TBOPUECKOM W JAPYTUX BUIAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 33/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TPOIECCe 3TOH y4eOHOH AedaTelbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBECHKE M TIOCTYITKH CBOMX TOBAPHIIEH C TO3UITMH HPABCTBEHHBIX H MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUNA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM W COCTABJIAIOIIME OCHOBY JUIS
MMOHMMAHHUS CYITHOCTH HAYYHOH KapTUHBI MHUpPa, IPEJICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS MPUPOJIbI, B3AUMOCBS3SIX YEIIOBEKA C MPUPOTHON CPEOi, O POJIU XUMHUU B TIO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATCIIGHBIE MOTHWBBI, HAIPABJIICHHBIC HA ITOJIYYCHHWE HOBBIX 3HAHUH TI0 XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0laeMbIX IPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
WH(OPMAIIMOHHON U YUTATEIhCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEpPaTypOi, HOCTYMHBIMH TEXHUYECKUMH CPEICTBAMHU
WH(OPMAIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaHUI0, IPOEKTHON U MCCIEAOBATEIbCKON EATENBHOCTH, K OCO3HAHHOMY BBIOOpY
HATNPaBIEHHOCTU U YPOBHS O0y4YEeHHS B HajbHEHIIEM;

4) popMupoBaHus KYJbTYPbI 310POBbS:

OCO3HAHUWE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHUE TMIOCIEACTBUN M HENPHUSITHE BPEIHBIX MPHUBBIYCK
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(ynotpeOneHusi amKoroJisg, HAapKOTHKOB, KYypEHHUs), HEOOXOIUMOCTH COOJIOICHUS TPaBHII
0€30MacHOCTH NP OOPAIEHUH ¢ XUMHUYECKHUMH BEIIECTBAMH B OBITY U pealbHOMN KH3HHU;

5) Tpy10BOr0o BOCIUTAHUSA:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TPYAY U pe3yibTaTaM TPYI0BOM A€ATEIbHOCTH, B TOM YHCJI€ HA OCHOBE IPUMEHEHUS MPEAMETHBIX
3HAaHMW 10 XWMHH, OCO3HAHHBIM BBIOOp WHIUBUIYaJIbHOW TPAEGKTOPUU IPOJOIKEHUS
o0pa3oBaHUs C Y4E€TOM JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, ycHemHoil mnpodecCHOHAIbHOW JeATENbHOCTH U pPa3BUTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJalTUPOBATHLCS B MPOGheCCHOHAIBHON CpeIe;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CyILECTBOBaHUS, MOHUMAHUE IIEHHOCTH 30pPOBOro M 0e30macHOro odpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€30ITacHOTO TOBEICHUS MpH paboTe C BEIECTBAMH,
a TaK)Ke B CUTYAIIUAX, YIPOKAIOIIUX 3/I0POBBIO U JKU3HU JTIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, TTIOJTydaeMble IPU U3yYSCHUHN XUMHUH, JJIs pEHICHUS 3a/1a4,
CBSA3aHHBIX C OKPYXKAIOUIEH NpUPOTHONW Cpenoil, s TOBBIIIEHHUS YPOBHS SKOJIOTHYECKOMN
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOIEM U MyTeH WX pelIeHUs
MOCPEJICTBOM METOJIOB XUMUH, IKOJOTHYECKOTO MBIIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampenIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHHS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
MPOILIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MpeaIMeToB (OPMUPOBATH MPEICTABICHHUE O
[[EJIOCTHOM HAay4YHOW KapTHHE MHpa, U YHUBEpCaJbHbIE y4eOHBIC NEHCTBUS (ITO3HABATEJIbHBIC,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOphle 00eCreunBarOT (POpMUpPOBAHUE TOTOBHOCTU K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble 1oruyeckue AelicTBus:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJIEHUS TIPU OCBOCHHHM 3HAHHI:
PacKpbIBaTh CMBICII XUMUYECKUX TTOHITUM (BBIICIATH UX XapaKTepHbIe MPU3HAKHU, YCTAHABIINBATh
B3aMMOCBS3b C APYTUMHU TOHSTHSMH), UCIOJIb30BAaTh TMOHSATHS i1 OOBSACHEHHUS OTAEITHHBIX
(aKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS M KPUTEPHUU JIJIS1 KIIacCU(UKAIIMU XUMUYECKHUX BEIIECTB
U XUMHYECKUX PEaKIMi, yCTaHaBIMBATh NMPUYHMHHO-CIEIACTBEHHBIE CBSI3M MEXKIYy OOBEKTaMU
W3Yy4YEHUs, CTPOUTH JIOTUUECKHE PACCYXIECHHsS (MHAYKTUBHBIC, NEAYKTHUBHBIE, MO aHAJIOTUH),
JIENIaTh BBIBOJIBI U 3aKJIFOUEHUS;

yMEHUE TPUMEHSATh B MPOIECCE TMO3HAHUS MOHATHSA (MIPEAMETHBIE U METaNpPEIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HWCIIOJIB3yeMble B XUMHUHU, MPeoOpa3OBBIBATH IITHUPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiMu — TMpU pPEIIeHuHd Yy4eOHO-
MO3HABATENIBHBIX 3a/1a4, C YYETOM OTUX MOJENBHBIX TMPEJACTABICHUN BBISABIATH U
XapaKTepU30BaTh CYIIECTBCHHBIC MPHU3HAKH H3YYaeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3yUAEMBIX MPOIECCaX U SABJICHUSIX.

Ba3oBrble ucciaenoBareJLCKHe AelCTBUA:
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YMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHMS, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM IPOIECcca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMAIIHIO PA3IUYHBIX BUIOB
1 HOpM IIPEJCTABICHHUS, TTOJTYyIaEMYIO 3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS TUTEpATypa
XUMHYECKOT0 COJIep KaHusl, CIIpaBOYHbIe TOcOOuUs, pecypchl UHTepHETa), KpUTUYECKH OIICHUBATH
MPOTUBOPEUUBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSTh Pa3IN4HbIe METOIBI M 3alIPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIHHBIX 3314
OTIpEeNeNIEHHOTO THUMA, MPHOOpPETEHHE OMbITa B 00JAacTH WCIOJNBb30BaHUS WH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJIeHUE KYIbTYPOl aKTUBHOTO HCIIOIb30BAHUS Pa3IHMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
nH(pOpMaAIMM ¥ WLTIOCTPUPOBATH pEIIacMbIe 3aJaud HECJIOKHBIMHU CXEMaMH, JuarpaMmami,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATh B MpoIlecce Y4eOHON W HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIe MPUPOAHON CPEIbl.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TeHCTBHUS:

yMEHHsI 3aJaBaTh BOMPOCH (B XoAe auanora M (WIM) JTUCKYCCHU) IO CYIIECTBY
oOcyxxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENHHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIBHON JEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlMI0 PE3yJIbTaTOB BBIMOJIHEHHUS XUMHYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JTAOOPATOpPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
HCCIIEIOBATENLCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOUIMX MPoOJieM Ha OCHOBE yuéra
OoOIIMX MHTEPECOB U COTJIAaCOBaHMS TO3UIMI (0OCYyKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBID», KOOPJAHHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIEC KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIEe IeiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPEENSITh EeNH ACSITeIbHOCTH, IJIaHHPOBATh, OCYIECTBIISTh,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JICSITEIBHOCTh, BHIOMpATH
Hanbosee 3¢ (heKTUBHBIE CITOCOOBI PEIICHHS YIeOHBIX U MTO3HABATEIBHBIX 331a4, CAMOCTOSITEIIBHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4éTOM TONy4YeHHUs HOBBIX 3HAHUN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIUsX,
OLICHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHON 1I€JH, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yAbTATOB IO OCBOCHHIO OO0S3aTENBHOTO COACpPKAHMUS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
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OOyJarOIMMUCST HAay4HbIE 3HAHUWS, YMEHHUS M CIOCOOBI JCHCTBUMN, creruduyueckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBI JCATCILHOCTA TO TOJIYYCHHIO HOBOTO 3HAHHUS, €T0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

® DpAcCKpbIBaThb CMBICII OCHOBHBIX XMMHUYECKHX IOHITHI: aToM, MOJEKYyJa, XUMUYECKUIl
AJIEMEHT, IPOCTOE BEUIECTBO, CJIOXHOE BEILIECTBO, CMECh (OJHOpPOJHAs W HEOIHOPOJHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAs M MOJICKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb,
MOJIIpHasi Macca, MaccoBas JI0Jii XMMUYECKOTO 3JIeMEHTa B COEIMHEHUU, MOJSPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYeCKast
peakuus, KIacCU(pUKAIMA PEaKUUi: peakiuy COCIMHEHUS, PEaKIMU PaA3JIO0KECHUS, PEaKIUH
3aMeIIeHus], peakuu 0OMeHa, 3K30- M SHIO0TEPMUYECKHE PEaKIiH, TeIUIOBOM (P QeKT peakuuu,
ApO aTOMa, SIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYecKas CBS3b,
NoJIsipHasl U HEMOJspHas KOBAJCHTHAas CBs3b, MOHHAS CBA3b, WOH, KaTHOH, aHHOH, PacTBOpP,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;

® JULTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHUX MOHSITHA M TPUMEHSATH OSTH
TIOHSITHS TIPH OMTUCAHUH BEIIECTB M UX MPEBPAIICHHUI;

® JCMOJb30BaTh XUMUYECKYIO CUMBOJIHKY ISl COCTaBJIeHUs ()OPMYII BEUIECTB U YpaBHEHUN
XUMHYECKUX PEAKIIUM;

® OMpeAensTh BAJICHTHOCTb AaTOMOB 3JEMEHTOB B OWHApHBIX COEIWHEHUSX, CTENEHb
OKHCIICHHSI 2JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, IPHHAIC)KHOCTD BEUIECTB K ONPEACTIEHHOMY
KJIacCy COeAuHEHUW 1o ¢dopMmysaaM, BHUJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAas W HOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

e packpsiBaTh cMbica [lepumoamueckoro 3axkona JI. M. MenpeneeBa: A€MOHCTPUPOBATH
MOHUMAaHHE MePHUONIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX MOJIOKEHHUS B
[Tepuoanueckoii cucreMe, 3aKOHOB COXPaHEHUSI MACcChl BELIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

® ONWCHIBATHh M XapakTepu3oBarh TaOmmuHyro ¢(opmy Ilepumomudeckoil cucTeMBbl
XUMHUYECKHUX JJICMECHTOB: Pa3liidarh TMOHATHS «TJIaBHAs moArpymnma (A-rpymnma)» U «mo0odHast
noarpynna (b-rpymmna)», manbsie U OONBIINE TEPUOMABI, COOTHOCUTH O0O3HAYEHUS, KOTOpHIE
umerorcs B Tabnuie «llepuogudeckas cucreMa xumuueckux sneMmeHToB [[. M. MengeneeBay» ¢
YHCIIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUYECKUX dJIEMEHTOB (COCTaB | 3apsiJ sIpa,
oO11ee YUCII0 3JIEKTPOHOB U Paclpe/IeIeHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

® KJIACCH(HUIIMPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XHUMHUYECCKHE
peaxuu (10 YKUCIy U COCTaBY YYaCTBYIOUIUX B PEAKI[MHU BEIIECTB, M0 TEINIOBOMY 3P EKTY);

® XapakTepu30BaTh (OMHUCHIBATh) OOIIME XHUMHYECKHE CBOWCTBA BEIHICCTB Pa3TUYHBIX
KJIACCOB, TMOATBEPXKAasi OMHCAHUE MPUMEPAMU MOJEKYISPHBIX yYPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIIHii;

® TIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHUCUMOCTH OT WX KauyeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH MPOTEKAHMSI XUMUYECKUX MTPEBPAICHUI B PA3TUYHBIX YCIOBHUSX;

® BBIUUCISATh OTHOCHTEIBHYIO MOJEKYISPHYIO M MOJSPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMHYECKOT0 3JIEMEHTa 1o (popMylie COeAMHEHHs], MACCOBYIO JIOJIFO BEIIECTBAa B pacTBOPE,
MIPOBOIMTH PACUETHI TT0 YPABHEHHIO XUMUYICCKOM PEAKITUH;

® TPUMEHATH OCHOBHBIC ONEpAaIllMd MBICIUTEIHHONU NEATETHbHOCTH — aHAIW3 U CUHTE3,
cpaBHEHHE, OO0O0OIIEHHe, CHUCTEMATU3AINI0, KIACCU(UKAIMIO, BBIIBICHWE IPUYUHHO-
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-CJIEICTBEHHBIX CBSI3€M — JJI1 U3yYEHHUs CBOWCTB BEIIECTB M XUMUUECKUX PEAKIIHIL, €CTECTBEHHO-
HayyHble METOJbl IO3HAHMS — HAOJIIOJIEHUE, W3MEpPEHHUE, MOJEIMPOBAHUE, HKCIEPUMEHT
(peaJIbHBIN U MBICIIEHHBIH);

e clenoBaTh MpaBWJaM T[OJIb30BAaHUS XUMHUYECKOW TOCYIOM U J1abOpaTOpHBIM
00opy/oBaHuEM, a TaKKe MIPaBHIaM OOpaIeHHs C BEIIECTBAMU B COOTBETCTBUHU C HHCTPYKIUSMU
[0 BBIMOJHEHUIO J1a0OpAaTOPHBIX XMMHYECKHUX OINBITOB IO TMOJYYEHHUIO U COOHMpaHHIO
ra3000pa3HbIX BEIIECTB (BOJOPOJAa U KUCIOPO/IA), TPUTOTOBICHUIO PACTBOPOB C OINPENeIEHHON
MacCoOBOM JOJE€H pPACTBOPEHHOIO BEIIECTBA, IUIAHUPOBAaTb U IIPOBOJUTH XUMHYECKHUE
SKCHEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB ILEJIOYEH W KHUCIOT C MOMOIIBIO MHAMKATOPOB
(;makmyc, henondranenH, METUIOPAHXK U IPYTHe).

K xonmy oOydenus B 9 KJjacce NpeIMETHBIE Pe3yJlbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® pacKpbIBaTb CMBICII OCHOBHBIX XUMHYECKMX IOHATHUH: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, HMOH, KAaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CJOKHOE BELIECTBO, BaJEHTHOCTb,
3JIEKTPOOTPULATENBHOCTb, CTENEHb OKHUCIICHHS, XHMHUUYECKas pEaKUus, XUMHUYECKas CBS3b,
TEIUI0BOM 3P PEKT peakiiu, MOJib, MOJISPHBIH 00BEM, PacTBOP, AJIEKTPOIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJINTUYECKAsT AMCCOLMALMS, DPEAKIMM HOHHOIO OOMEHa, KaTajlu3aTrop, XUMHUYECKOe
paBHOBECHE, 00OpaTUMBbIE U HEOOPATUMBbIE pEAKLIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCJIUTEIb, BOCCTAHOBHUTEJb, OKHCICHHE M BOCCTAHOBIEHHE, aUIOTPONHs, aM(OTEPHOCTH,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, WOHHAs, METaJUIM4YecKas), KpUCTAUIMYecKas pemérka,
KOppO3Usi METaJIJIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW pEaKUUH, IPEAEIbHO JIOMyCTHUMast
koHueHrpauus [IJIK Bemecrsa;

® JULIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX IOHSATHMM M NPUMEHSATH 3TU
MOHSTHS ITPH ONTUCAHUU BEILECTB U UX MPEBPAIICHUN;

® JICNOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JUIsSl COCTaBJIEHUsI ()OPMYJI BELIECTB U YpPAaBHEHUI
XUMUYECKHUX PEAKLUM;

® OIpeAeNsATh BAJICHTHOCTh U CTENEHb OKUCICHHSI XUMUYECKUX AJIEMEHTOB B COEIMHEHUAX
pa3IMYHOTO COCTaBa, NMPUHAJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KJacCy COECOUHEHHH IO
dbopmynaM, BUJ XMMUUYECKON CBSA3M (KOBaJEHTHAasl, HOHHAsI, METAIJIMUECKas) B HEOPTraHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO0 XUMHYECKOM (opmyie, XxapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COEAMHEHUMN, TUIl KPUCTAINTIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cMbIci [leprnoanueckoro 3akona [. 1. MenneneeBa u 1€eMOHCTPUPOBATH €0
MOHMMAaHUE: ONMCHIBATh M XapaKTepu3oBaTh TabnuuHyio (opmy Ilepuogmueckoit cucTeMbl
XUMHUYECKHUX SJIEMEHTOB: pazlinyarh TMOHATHS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOodHas
noarpynna (b-rpynma)», manele u OoJbIIMe HEpUOJbI, COOTHOCHUTH 0003HAUYEHUs, KOTOpHIE
UMEIOTCS B TMEPUOJUYECKON Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3aps]l s/ipa, 00IIee YUCII0 3JIEKTPOHOB U paciipe/ieJIeHHe UX 1o
AIIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB 3JIEMEHTOB U
UX COEAMHEHMH B IpeAeiax MajblX NEPUOAOB U IIABHBIX MOATPYII C Y4ETOM CTPOEHHUS HX
aTOMOB;

e KJIACCU(PHUIMPOBATh XUMHUYECKUE DJIEMEHTBI, HEOPraHHMUECKUE BEIECTBA, XMMUYECKHE
peaxkuu (110 YUCIY U COCTAaBY YYAacTBYIOLIUX B PEAKIMH BEILIECTB, MO TEIIOBOMY 3 dexTy, no
U3MEHEHUIO CTENEHEeH OKHCICHHSI XUMUYECKUX JIEMEHTOB);

® XapaKTepH30BaTh (OMUCHIBATH) 00IINE U CHIETU(UIECKIE XUMUYECKUE CBOMCTBA MPOCTHIX
Y CJIOXKHBIX BELIECTB, OJTBEPXKAasi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUHN
COOTBETCTBYIOIUX XUMUYECKUX PEAKIU;
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® COCTaBJISITh YPaBHEHUS JJIEKTPOJIMTUYECKOW AUCCOLMALIMU KHUCIOT, LIECJIOYER U COJIEH,
MOJIHBIC M COKpAIIEHHBIC YPaBHEHUS PEaKIMid HOHHOTO OOMEHa, YpaBHEHHUS PEaKIui,
MOATBEPXKJAIOIIUX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKIY BELIECTBAMHU Pa3IUUYHBIX
KJIaCCOB;

® pacKphIBaTh CYIIHOCTb OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKUUNA MOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

® I[IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT UX CTPOCHHUS, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUN B PA3JIMYHBIX YCIIOBUSIX;

® BBIYHCIATH OTHOCUTEIBbHYIO MOJEKYISPHYIO U MOJSIPHYIO MAacChl BELIECTB, MAaCCOBYIO
JIOJTFO XMMHYECKOTO JIEMEHTA 1Mo (popMysie CoeqMHEHUs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIIHH;

e CcoOMONaTh MpaBWiia TOJIB30BAHUSA XUMHUYECKOW TOCYI0M M JIaOOpaTOpPHBIM
o0opy/soBaHueEM, a TaKkKe MpaBuiia 00OpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSIMU
MO0 BBHINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB 110 TIOJYYCHHUIO M COOMPaHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTICKUCIIOTO Ta3a);

® I[IPOBOJIUTH PEAKIUHU, MOATBEPXKIAIONIME KAYECTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOAWI-, KapOoHat-, ¢ocdar-, cummkar-,
cynbdar-, TUAPOKCUA-HUOHBI, KATHOHBI aMMOHHMSI M HMOHBl H3YYEHHBIX  METaJlIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

® IIPUMEHSATH OCHOBHBIC OIEpPAIlMd MBICIUTEIBHON IEATEIbHOCTH — aHaJu3 W CHHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3Yy4YEHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKINH, €CTECTBEHHO-HAYYHBIE METOIbI TIO3HAHUS —
HaOJII0ZICHUE, U3MEPEHUE, MOJICTTUPOBAHHUE, SKCIIEPUMEHT (peaabHbIH M MBICJICHHBIH ).
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COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeniecTBa. du3nueckne cBONCTBA BEUIECTB. ATperatHoe cocTosiHue BemecTs. [lonsaTue o merogax
no3HaHus B XuMuH. Yuctele BemectBa 1 cMecH. CriocoObl pa3faeneHus CMeCeu.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX SJIEMEHTOB. 3aKOH MTOCTOSIHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 10J11 XUMHAYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BeniectBa. Monb. MossipHas macca. B3auMocBsi3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYpPHBIX €IWHUII BeulecTBa. Pacyérel mo GpopMynaMm XUMHUUECKUX COCTMHEHUH.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIeCTB. XUMHUYeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd pa0dOTHl B J1a0OpaTopuu M MpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOMI0AeHHEe (PU3HUECKUX (TIJIaBJICHUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJa C KUCIOTOW) SIBICHUI, HAOII0ICHUE U
OIKCaHKe NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiuil (pa3inokeHue caxapa, B3auMOIeHCTBHE
CepHOW KHUCIIOTHI ¢ XJOpHJIOM Oapus, pasznoxkeHue ruapokcuna menu (II) mpu HarpeBanuw,
B3aUMOJICHCTBUE kKese3a ¢ pacTtBopoM conu Meau (II), mzydenue crocoOoB pasieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUSI, Xpomarorpadus,
IIPOBEJCHNE OYUCTKU MOBAPEHHOM COJM, HAONIOJAEHWE U ONUCAHHE PEe3yJIbTaTOB IPOBEICHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(I1apocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — 31eMEHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIJIOPOJIA.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEPMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopoxa — anemeHT u mpocToe BemecTBo. HaxoxaeHue Boiopoaa B mpupoe, Gu3ndaeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CII0cOObI moyyeHus. Kuciors! u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpHUpOJE M B KU3HU
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yenoBeka. KpyroBopor Bojabl B mpupoje. 3arps3HeHUEe MPUPOIHBIX BoJA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHJI0B. DU3nNUeCKre U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucioT. Ousndeckue U XUMHUECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOHMpaHUE, pacro3HaBaHUE U
M3y4eHUEe CBOMCTB Bojopona (TopeHue), B3aumozeiicTBue Boaopona ¢ okcugom menu (II)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOJeHIEe 00pa3loB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, HCCJEIOBAaHUE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEJOBaHNE OOpPa3I[0B HEOPTaHMUECKUX BEIIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpOM CepHOI KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAJIU3alUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHHMH, BBITECHEHHE OJHOTO METajuia IpyruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YECKasA CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KIacCUPHUKAIIUN XUMUYECKUX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (II[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xuMuyeckux odneMmeHToB Ilepumonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojoxeHuto B llepuoanyeckoi
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB I10 TPYIIIAM U IEPUOAAM.
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3nauenue Ileprnonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. 1. 1. Mennenees — y4€HbIl U IPaKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbr
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTETU U BOCCTAHOBUTEIIU.

Xumuueckuii Ixcnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, peakliuy Pas3yIoKeHHs, COSTUHEHNUS ).

Mescnpeomemnuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepes UCMOIb30BaHNE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHATHH, SIBISIOIIUXCS
CHUCTEMHBIMU ISl OTACIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0111e eCTECTBEHHO--HAYYHbIC TOHATHUS: HAYUHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHATH3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUJ, HU30TOIMbI,
paauoOaKTUBHOCTb, MOJIEKYJa, AJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XHUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOJAOB, KalMs, KalbLMUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM UX aTOMOB.

Ctpoenue BelecTBa: BHABI XUMHUYECKON CBs3M. THMBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT THUIA KPUCTAUNIMYECKON PEIIETKU U BUJA XUMHUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBa
BEII[ECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHM, TeHEeTHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX PEakIuil 0 pa3MUYHbIM IpHU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (HEKTY, T0 N3MEHEHHUIO CTENIEHEH OKHCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHIO KaTaiu3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINU, TEPMOXUMUICCKHE YPAaBHEHUSI.

[TonsiTe O CKOpOCTH XUMHUYecKkoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOTreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. [lonarue o xumMuueckoMm paBHOBecur. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKOU
PEaKIMH U TTOJI0KEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIMH, DSJIEKTPOHHBIM OalaHC OKUCIUTENhHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBle€HHWE YPaBHEHHUM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOIb30BAaHUEM METO/1a JIEKTPOHHOI0 OajaHca.
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Teopust PAEKTPOIUTUYECKON AUCCOIUALNU. DIEKTPOIUTHI U HEAIEKTPOJIUThL. KaTHoHBI,
aHUOHBI. MexaHM3M JMCCOLMAlIMK BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakiun moHHOro o6MeHa. YcioBHs HPOTEKaHUs peakUil MOHHOIO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBHS PA3IUUYHBIX
(akTOpOB, UCCIEIOBaHUE NEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, Ipolecca AUCCOLMALUN
KUCIIOT, I1eJ04el U cojiel (BO3MOKHO HCIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHUs PEaKUWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOLIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUMH HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakrtepucTuka rajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (puU3MYECKHe CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XUMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XiIopu bl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (U3NYeCKue CBOWCTBA IPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKHE M XMMHUYECKHE CBOMCTBA
(ob1miKe Kak MmpeacTaBuTeNs Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHE peaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT0 ClI0c00a NOIy4YeHUsl CEpHOM KUCIOThI. [IpuMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUHN B IpHUpoAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COCUHEHUSIMU CEPBI
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLECHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, pacHpocTpaHeHHWe B Mpupoje, (U3UUECKUe Hu
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3MUYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIydeHHE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeACTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYKAIOMEeH Cpeabl COSAMHEHUSIMU a30Ta (KHCIIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docthopa, ¢pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kKucnoTa,
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bu3MYeCKe W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmons3oBanue ¢GocharoB B KayecTBe
MHUHEPAJIbHBIX Y100pEHHIA.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. KpyroBopor yriepoja B mpupose.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJy4eHUE U TPUMEHEHHE. DKOJIOTHYEeCKHe MPoOIeMbl, CBI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KJIMMarta, MapHUKOBbIM 3¢ dekT. YroipHas Kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBIL. Mcronp30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KAaK O COCAMHEHMSX YIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, IJIMLEPUH, YKCYCHast KucioTa). [IpupoHble HCTOUHUKU
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IoHSATHE O OMOJIOTMYECKH Ba)KHBIX BEUIECTBAX: KHUpax, OelKax,
yIJIEBOAAX — WU HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
CoenuaeHns kpemMHuss B mpupone. OOmme mnpencrasicHuss o0 okcune kpemaus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenn:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (pU3NUeCKue U XUMUYECKHE CBOMCTBA TaJloT€HOB U MX COEJUHEHHH (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3y4YeHHUE XUMHUUYECKUX CBOMCTB pa30aBiIeHHON CEpHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOIIoJIeHue IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MOKHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U GOChOPHBIX YA0OpEHMUIA,
NoJlyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YYEHHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS B (hocdaT-uOH ¥ U3ydeHHUE MPU3HAKOB UX MPOTCKAHHUS,
B3aMMOJIEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTBHI C MEbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHUE MOJAETCH KpUCTAUIMYECKUX pemIETOK anmasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOUCTBOM ITPOTUBOIa3a, ModydeHne, CoOupaHue, paclo3HaBaHUE U U3YyYeHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-UOHBI H
U3ydyeHHe NPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHEH CHIMKATHON
MIPOMBINIJIEHHOCTH, PEllIeHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COETUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMHU UX TIOJ0KEHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.
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Crpoenue MmertamioB. Mertamndeckas CBA3b M METAUIMYECKAs] KPUCTAUIMYECKAs PEIIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. DU3MYecKMe W XMMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppos3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U UX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpOCHHE MX aTOMOB, HaXOXICHUE B Ipupoje. Puznueckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®usnueckue U XMMHYECKUE CBOMCTBA MarHus M KajiblMs. BaxkHellne COeIMHEHHUs KalubLus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJAE€HHE B npupoze. Ousznyeckne U XUMUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMUHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJACHHE B npupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
xene3a. Okcuapl, ruapokeuspl u conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii Ixkcnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJUIOB M CILIABOB, UX (PU3NIECKUMHU CBOMCTBAMH, U3YICHUE
Ppe3yabTaTOB KOPPO3UHU METAIOB (BO3MOXKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBUS OKCHJA KajbIlUsi M HATpUS C BOJOM (BO3MOXKHO HCHOJB30BaHUE
BUJIEOMATEPHUAJIOB), HCCIEI0BaHHE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHs dKele3a B
KHUCTIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblus, AIIOMUHMS, LIMHKa, kene3a (II) u xenesa
(IIT), memgu (II), HaGmroieHNEe W OMKCAHUE MPOILIECCOB OKpAIIMBAaHUS TUIAMEHU WOHAMH HATpus,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCHU]IA LINHKA, PEHICHHE IKCIEPUMEHTANbHbBIX 3aja4 110
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemiectBa 1 MaTtepuansl B IOBCEJHEBHOW JKM3HM 4Ye€IOBEKa. be3onmacHOe HCIOJIb30BaHUE
BEIIECTB M XHUMHUYECKHX peakiuili B ObiTy. [lepBas momMomip NpH XUMHUYECKHX OXOTax |
OTPABJICHUSIX.

XVMHYECKOE 3arpsA3HEHHE OKpPYKAIOIIEH cpebl (MpeaeabHas JOMyCTUMasi KOHLIEHTpaLus
BerecTs, ganee — [1JIK). Poxb xumun B perieHun 5K0JI0rn4eckux npooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanus MeXnpeaMETHBIX CBSI3€H MPU U3YYEHHU XMMHH B 9 Kiacce OCYLIECTBIISETCS
Yyepes3 UCIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHSITHH, SBISIOUINXCS
CUCTEMHBIMU JJISl OTJEJBHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOT'O 1IMKIIA.

OO01ure ecTecTBEHHO-HAYYHbIE MIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CHHTE3, Kiaccu(uKauusi, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCHEPUMEHT, MOJECIUPOBAHHE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QeKT, TEXHOIOT S, MaTepHAaIbI.
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O®uznka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIWJ, H30TONBI,
paZMOaKTUBHOCTb, MOJIEKYJA, D3JEKTPUYECKUM 3apsa, NPOBOAHUKH, IOJYIPOBOJHUKH,
JVBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITMYECKAsl PEIIETKA, CIUIaBbl, (PU3NUECKHUEe BEIMYNHBI, €TUHUIIbI
U3MEpEHUs, KOCMUYECKOEe MPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHUHEpaJIbHbIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BELLIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh

L1 €CTECTBO3HAHUS U 5 ) bubnuoreka [{OK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837¢

YyejoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

' peaxImn https://m.edsoo.ru/7f41837¢

Uroro no pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

’ 00 oKcumax https://m.edsoo.ru/7f41837¢c
2 Bonopoa.Ilonsitue o kucnorax g 1 bu6nmorexa LIOK

' U COJIIX https://m.edsoo.ru/7f41837¢c
73 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK

' OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | 1 bubnuotexa [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi cBA3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE peakuumn
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

I[TPOTPAMME

3.1 XAUMHYECKUX djeMeHToB /I, U. 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
Mengaene-eBa. CtpoeHue
aToma
XUMHYECKAS CBA3b.
3.2 OKHUCIINUTENBHO- 8 bubmorexa [IOK
’ https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
Hrroro no pasnery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [IOK
P p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE 1 yruyOneHue 3HAHUIA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. ? 1 1 bubmmorexa [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazueny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 ) bubmuoreka [IOK
' anemeHToB VIIA-rpynmbl. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [TOK
) PYIHIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapaKTepruCcTUKa XUMHIECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
) . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Hroro no pazneny 25
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Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

bu6nmoreka [IOK
A i 4
3 Obuwme cBoiicTra MeTaIOB https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazaeny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BemiecTtBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P htps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A., AKunoHepHOe
obmmectBo «M3narenscTBO «IIpocBerienne
» Xumus, 9 xinacce/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKunoHepHOe
obmmecTtBo «M3narenscTBO «IIpocBerienne»

METOAUYECKUE MATEPHUAJIBI AJI51 YUUTEJISL
INabpuensu O.C. [Iporpamma kypca xumuu s 8-11 kimaccoB o01ieo0pa3oBaTebHBIX
yupexaeHun. — M.:
Hpoda, 2009.
COopHHK HOpMaTHBHBIX AJOKyMeHTOB. Xumus / Coct. 3.J1. J{nenpos, A.I'. ApkaabeB. — M.:
Hpoda, 2006.
Xumus. 8 kiacc: yueb. ais odmeoopaszoar. yupexaenuit / O.C. ['abpuenss. — 15-e u3.,
cTepeoTuIl. — M:
«poda», 2010. — 270 c.
Hacronpnas kaura yunrens. Xumus. 8 kinacc / O.C. 'abpuensH, H.I1. Bockoboiinukona,
A.B. SmykoBa. —
M.: dpoda, 2008.
Xumusi. 8 Kjlacc: KOHTPOJIbHBIEC U TTPOBEpOUYHBIe padboThl K yueOHuky O.C. ['abpuensna
«Xumus. 8 kiacey /
O.C. l'abpuensn, [1.H. bepeskun, A.A. YmakoBa u 1p. — 8-¢ u3f., crepeoturn. — M.:
Hpoda, 2010. — 158 c.
Xumus. 8-9 knaccel: Meroa.nocooue/ O.C.I'abpuensin, A.B.Aurykosa.-M.: [Ipoda,2008.-
224c.

Nzyuaem xumuto B 8 kiacce: quaaktudeckoe mocooue k yueounky O.C. ["abpuensna
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«XuMus. 8 Kiaccy st

y4yamuxcs u yuurenei — 5-e uz ., ucnp u gon. — Mocksa: «bJIMK u K», 2004. — 224c.
Junaktuueckue KapTouKu-3adaHus no xumuu: 8 kiacc: k yueonuky O.C. 'abpuensna
Xumus. 8 kimaccey /

H.C. ITaBnoBa. — M.: U3narensctBO «IK3amen», 2004. — 159, [1] c. (Cepust «YuebHo-
METOJIMYECKUI

KOMILJIEKT).

Xomuenko U.I'. Pemenue 3agau mo xumuu. — M.: OO0 «M3garensctBo HoBas BonHay,
2005. — 256¢.

I'munka H.JI. O6masa xumus. M3pareabctBo «Xumus», 1979

Pabouas mporpamMma He HCKITFOUAET BO3MOYKHOCTH UCIIOJBL30BAHUS APYTOi INTEPATYPHI B
pamKax

TpeboBaHuil ['0Ccy1apcTBEHHOIO CTaHIapTa MO XUMUHU.

«Enunas xomnekmus Ludpposeix O0pazoBarenbHbIX PecypcoBy» (Habop mudpoBbix
pecypcoB K ydeOHUKaM

0O.C. I'abpuensina) (http://school-collection.edu.ru/).

http://him. Iseptember.ru/index.php — xxypHan «Xumusi».

http://him. 1september.ru/urok/- Matepuaisl k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX
co3JaH caiT, ObUIH

OITyOJIMKOBaHbI B )KypHaie «XuMus». ABTopaMu caiiTta rpojenana 6obias padoTa 1o
CUCTEMAaTHU3UPOBAHUIO T'A3€THBIX CTATEH C yUETOM IIKOJILHON y4eOHON MpOrpaMMBI IO
npeamerty "Xumus'.

www.km.ru/education - yueGHbIE MaTepualbl u ciioBapH Ha caitte «Kupuin u Medoanii»
http://djvu-inf.narod.ru/ - anexrponHas 6mbIMOTEKA

Kypnan «Xumus B mkosney, razeta «1 ceHTA0ps».

[okymeHT co3aaH B anekTpoHHon chopme. Ne 113 ot 21.06.2024. UcnonHuTens: Mbagynnun 3.9. 0 AIEKTPOHHbINA
CtpaHunua 21 u3 24. CTpanuua cosaaHa: 21.06.2024 16:17 =¥ TATAPCTAH



MynbTuMenna yqeOHbIN Kype «XUMHA.8 Ki1acce

VYuebHoe 3nekTpoHHoe n3nanue «Xumusi(8-11 knacc) Bupryansnas nadopatopusi»

CD «Xumus. 8-11 kmacchi»

WuTepuer-mkona [Ipocsemenue. ru, online kype mo YMK O.C.I'abpuensiaa u jp.
(www.ihternet-school.ru)

«1C:O6pa3oBarenpHas Koyekuus. Xumus 1 Bcex X XI. Pemenue 3agau»

Ypoku xumun. Kupumia u Medous. 8-9 k. 27

Pym3utuc I'.E. Xumus: 9 ki1.: yue6.yis oomeobpazosat. Yupexuaenuii / ['.E. Pynsuruc,
@.I'. ®enpaman. — M.: IIpocsenienue.

Xumust: 9 KI1.: 3JIEKTPOHHOE TMPHIIOKEHUE K YICOHHKY.

['apa H.H. Xumust: 3amaunuk ¢ «noMomrHuKom»: 8-9 kimacest / H.H. 'apa. — M.
IIpocsemenue.

['apa H.H. Xumus. Paboune nporpammer. [Ipeamernas nunus yueouukos I.E. Pynsutuca,
@.I". ®enpamana. 8-9 kiraccel/ H.H. I'apa. — M.: [IpocBernienue.

Paneuxuit A.M. Xumus: nunakruueckuii matepuai: 8-9 ki. / A.M. Pagenkuii. — M.:
IIpocsemienue.

I'apa H.H. Xumus. Ypoxu: 9 ki. / H.H. I'apa. — M.: [Ipocsenienue.

boposckux T.A. Tectsl no xumun. I[lepBoHadanbHbIe XMMUYECKHE TOHATUA. Kncimopos.
Bonopon. Bona, pactBopsl. OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COSAMHEHUN: 8 KII.: K
yuebHuky I'.E. Pynsutuca, ®@.I'. ®enpamana «Xumus. 8 knace». — M.: U3parenscTBo
«Dx3ameny, 2010

boposckux T.A. TecTbl M0 XUMUHU. DNEKTPOJIUTHYECKAs AUcconuanus. Kucinopon u
cepa. Azot u pocdop. Yraepon u kpemuuii. 9 knacc: k yaeonuky I'.E. Pymsutuca, @.I'.

®deapamana «Xumus. 9 xnacey. — M.: U3garenscTBo «OKk3aMmen», 2011
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
«OTkpBITHI ypoK. [lepBoe centaOps» https://urok.1sept.ru/
Yuurensckuii moprain https://www.uchportal.ru/load/46
[Tnatrdopma VirtuLab (http://www.virtulab.net/)
LearningApps
Poccuiickas Dnekrponnas [lkoina
Skysmart
BIIP, OI'D, EI'D — https://sdamgia.ru/
http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://himege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358
http://ximozal.ucoz.ru/ _1d/12/1241 4 .pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya polniyyi spravoch
nik dlya podg/read online.html?page=3
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405http://sikorskayaolja.narod.ru/EGE.htm
www.olimpmgou.narod.ru.

http://mirhim.ucoz.ru/index/khimija_8 3/0-41
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Jluct cornacoBaHus k gokymeHTy Ne 113 o1 21.06.2024
WHuumaTop cornacoBanus: Mmbagynnud 3.®. Jupektop
CornacoBaHune nHnyumnposaHo: 21.06.2024 16:17

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Tubanynnu 3.0. 21.06.2024 - 16:17
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