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1.INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

1.1.JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1e 00Y4YeHHsI XUMUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIbHON JIEATEIHHOCTH B
COOTBETCTBUHU C TpaaAuLIMOHHBIMHA pOCCHﬁCKHMH COIIMOKYJIbTYPHBIMHA )51 AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBUJIaMU M HOpPMaMHU IOBEJIEHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIngHocTHEBIE PE3YyJIbTaThl OTpaXarOT T'OTOBHOCTH 06yqa}om1/1xc;1 PYKOBOACTBOBATHLCHA
CUCTEMON NMO3UTHBHBIX IIEHHOCTHBIX OPHEHTAlMH M pPACIIMpPEHUE OIbITa JIEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH!

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U HAY4YHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XHUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOW WH(pOpPMAIMEH O TEPEIOBBIX TOCTIIKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIMTAHUS:

MNpEaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUII B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 00IIECTBEHHO MIOJIC3HOM,
yueOHO-UCCIIEI0BATENbCKOM, TBOPUECKONM U JPYruX BUIAX JAEATEIbHOCTH, TI'OTOBHOCTU K
pa3zHo00pa3HON COBMECTHOM JESATENIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a]1a4,
BBITIOJIHCHHUHU XWUMHWYCCKUX OKCIICPUMCHTOB, CO3OaHUUN yT-Ie6HI)IX IMPOCKTOB, CTPEMIICHUA K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIM B TPOIECCe 3TOM y4eOHOU NeaTenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBCACHUC W IIOCTYIIKH CBOUX TOBapHIH€I>'I C TMO3WIUMKU HPABCTBCHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIECTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKH W COCTABIAIOIME OCHOBY IS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTUHBI MHpa, MPEJICTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS35AX YeJOBEKa ¢ MPUPOJHON Cpeoi, o posu
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

IMMO3HABATCJIbHBIC MOTHUBBI, HAIIPABJICHHBLIC Ha IIOJIYYCHHEC HOBBIX 3HAaHUH 10 XUMHU,
HEoOXOoauMBbIe 11 OOBSCHEHUS HaONI0aeMbIX TPOIIECCOB U SIBICHUN, MMO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JHUTEpPaTypOd, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyUEHHIO M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW M HCCIIEIOBATEIBCKON JCATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTH W YPOBHS OOYUYECHHS B NalbHEHIIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 JKW3HH, OCO3HAHUE IOCICACTBHH W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHOTPEONEHUST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOCHUS
mpaBul O€30TaCHOCTH TPU OOpAIIEHWH C XUMHUYECKHMHU BEIIECTBAMH B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

MHTEPEC K MPAKTUYECKOMY H3YUEHHUIO MPOPECCH U TPyAa pa3IuIHOTO POJia, YBAXKEHHUE K
TpyAy M pe3yibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MPUMEHEHUs
OPEIMETHBIX 3HAHMA 10 XWMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAJIBHOW TPAaeKTOPUHU
MPOJOHKEHUsST 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,



OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeumHoi mpodecCuOHaIbHON AEATEIbHOCTH U
Pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IIPO(ECCUOHAIBHON Cpesie;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTMYECKHU 11es1ecO00pa3HOe OTHOLIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMYECKOMY 310DPOBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/ICHHSI TIPaBMiI 0€30IaCHOTO TIOBEACHHUS MPH PabOTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble IPU HM3YyYEHUU XUMHHM, IS PEIICHUs
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHON CPENOH, Ul MOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBl, OCO3HAHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILIUICHUS, YMEHHUs PYKOBOJCTBOBATHCS UM B
[IO3HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

1.2.METAIIPEJMETHBIE PE3YJIbTATbI

B cocraBe MerampenMeTHBIX PE3yIbTATOB BBINEISIOT 3HAYMMBIC i1 (OPMHPOBAHUS
MHUPOBO33PEHUS OOILIECHAYYHbIE MOHATHUS (3aKOH, TEOpUs, MPUHLMII, TUNOTE3a, (HAKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MPeAMETOB (pOpMUPOBATH NMPE/ICTaBIECHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JECHCTBUS (ITO3HABATENIBHEIC,
KOMMYHHUKATHBHbIE, PEryJIsSTHBHbBIE), KOTOpblE OOecrednBaoT (OpPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYILLECTBICHUIO YU€OHOU €S TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pPacKpbIBaTh CMBICT XUMHYECKMX TOHATHH (BBIIENSATH UX XapaKTEepHblE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHSTUSAMH), UCIIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUM IS KIacCUPUKAIUU
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBA3H
MeX1y 00BEKTaMHU U3YU€HHUs, CTPOUTH JIOTUUECKUE PACCYKIeHUS (MHAYKTUBHBIE, IeAYKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIIOUCHUS;

YMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3oBHIBaTh LIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YpaBHEHHE XHMHYECKOM peakluud — NpU pEleHUH Yy4eOHOo-
IIO3HABATENIBHBIX 3a/1a4, C Y4ETOM O3THUX MOJENIbHBIX MPEJACTABICHUN BBIABIITH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbBIE CBSI3U U
[IPOTUBOPEYUS B U3YYaEMBIX NIPOLIECCAX U ABJICHUSIX.

Ba3oBble uccienoBarebCKue 1eiCTBHA:

YMEHHUE MCIIOJb30BaTh IIOCTABIECHHBIE BOIPOCHI B KAueCTBE WHCTPYMEHTA IIO3HAHMS, a
Takke B KayecTBE OCHOBBI g (OPMHUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKICHMUI;

NpUOOpETEHNE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M TPOBEICHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHME HAOII0aTh 3a X0/I0M IPOIIecca, CaMOCTOSITEIbHO TPOTHO3UPOBATh €TI0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIIEHHMS M BBIBOJABI MO pe3ysibTaTaM MPOBEAEHHOIO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

yMEHUE BBIOUPATh, AHATU3UPOBATh U UHTEPIPETUPOBATh MH(DOPMALIUIO PA3INIHBIX BUOB
U GOpM IIPEICTABICHHUS], NOTYYaEMYIO U3 pa3HbIX HCTOUHUKOB (Hay4HO-TIONYJISIpHAs JINTepaTypa
XUMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMALIHIO;



YMEHHUE IPUMEHSTH Pa3INdHbIe METO/bI U 3alPOCHl IPU OUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOLUX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIOJHEHHS y4EOHBIX U ITO3HABATEIbHbIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpencTaBICHUS
UHGOPMALIMUM U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpamMMaMu,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;

YMEHHUE HCNOIb30BaTh U AHAJIU3MPOBaTh B IIpolecce y4yeOHOM M HcCiael0BaTeNnbCKOM
NEeSITeIbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLe MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIpPOCHl (B XoJe auanora M (WinM) AUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
IpeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIAT MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh IPE3EHTALMI0 PE3YJIbTAaTOB BBINOJHEHUS XUMHUYECKOIO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PEIIEHUH BO3HHUKAIOIIMX IMPOOJEeM Ha OCHOBE Ydéra
OOIMMX WHTEPECOB W COTJACOBaHMs NO3HMLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIUS COBMECTHBIX JIEHCTBHM, ONpeeeHue KPUTEPUEB 110 OL[EHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

Pery1siTuBHBIEe yHHBepcabHble Y4eOHbIe JelicTBHA:

YMEHHUE CAMOCTOSITENIFHO OMPEACIATh e IesTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATENBHOCTh, BBIOMPATh
HauOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATH MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NpHU
BBHIITOJIHEHUH 33J1aHUH C y4ETOM TMOJNydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHATTM3UPOBATh KOHTEKCTHI, IPE/IaraéMbIe B YCIIOBUH 3a/IaHUI.

1.3.NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO O0S3aTEIBHOTO COJEPIKAHHMS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOH pabouell MporpamMMmol, BBIJIENSAIOT: OCBOEHHBIE
oOydaroluMucs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBI JAEeWCTBUM, crneuuduueckue ais
OpeaMETHOM 00sacTh «XUMUS», BUIBl JEATEIbHOCTH MO TOJTYYE€HHIO HOBOTO 3HAHHUS, €ro
UHTEPIpPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIUSIX.

K konuy oOyuenust B 8 kiiacce mpeIMeTHBIE pe3ysbTaThl HA Ga30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHUN:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: aTOM, MOJEKy1a, XUMUUYECKUH

BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAS U
HEOJHOPO/IHAsI), BaJCHTHOCTh, OTHOCHTEIbHAs aTOMHAs WM MOJIEKYJSpHAs Macca,
KOJINYECTBO BEIECTBA, MOJb, MOJISIpHas Macca, MaccoBas 0Nl XHMHUYECKOTO
JJIEMEHTa B COEIWHEHHH, MOJISIPHBIM O0BEM, OKCHI, KHCIOTa, OCHOBAaHHWE, COJIb,
AIIEKTPOOTPHUILIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKasl peakiys, Kiaccuukanus
pEaKIMii: peaKkIy COSANHEHHSI, PEAKIINH Pa3JIOKCHHUsI, PEAKIINN 3aMEIICHNUs, PEaKIInn
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIIOBON 3((EeKT peakiuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTaldb, paguyCc aroma, XMMHUYecKas CBS3b,
NOJISIpHAst M HENOJsIpHas KOBAJICHTHAsl CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas 1051 BellecTBa (MPOLEHTHAs KOHLIEHTPALs) B PaCTBOPE;

® WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHMYECKHX TMOHSATHH U NPHUMEHSATH 3TH

MOHSATHS NPH ONMCAHUM BEUIECTB U UX MPEBPAICHUH;



UCTOJIb30BaTh XUMHUECKYI0O CHUMBOJHMKY Ui COCTaBlIeHUS (OpMyn BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

OTpeNeNATh BAJCHTHOCTh AaTOMOB 3JIEMEHTOB B OHMHAPHBIX COCIWHEHHAX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEAMHEHHM Mo QopmyiaaMm, BHI XUMHYECKOH CBS3U
(KoBasieHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSIX;

packpbiBaTh cMmbich Ilepuoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBATH
MOHMMAaHUE TMEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPaHEHMsI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHA ABOTaJIpo;
ONHKCBHIBaTh M XapakTepu3oBaTh TabmumuHyo ¢opmy Ilepuonnveckoil cucTemsl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATUS «TJIaBHas moarpynma (A-rpynma)» u
«moboynas noxarpynna (b-rpymma)», maneie ¥ OGONbIIME TMEPUOMABI, COOTHOCUTH
0003Ha4YeHMsI, KOTOpble UMetoTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUYECKHUX
anemeHnToB J[. M. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKMX DJJIEMEHTOB (CocTaB M 3apsa] sapa, o0Illee YHUCIO DIIEKTPOHOB H
pacrpeziefieHue X MO0 JIEKTPOHHBIM CIIO0SIM);

KJIacCU(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHWUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
sdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB,  IIOJATBEp)KJash  ONWCAHUE IPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIHil;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXHOCTH ITPOTEKaHUs XMMUYECKHUX NMPEBPALLICHUH B pa3IMUHBIX YCIOBUAX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA Mo (opMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peakinm;

IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEMATH3alUI0, KIACCU(PUKAIUIO, BbISIBICHUE MPUUYUHHO-
-CJIeJICTBEHHBIX CBSI3€H — JUIS M3YYEHUS CBOWCTB BEIIECTB M XUMHUECKHX PEAKIUH,
€CTECTBEHHO-Hay4YHbIE ~ METOJIbl  NO3HaHUs  —  HAONMIOJeHWe,  H3MEpeHHue,
MOJICIUPOBAHKE, SKCIIEPUMEHT (peasbHbII U MBICTICHHBIH);

cleoBaTh IpaBWJIaM TOJb30BAaHUS XUMHYECKOM TMOCYyI0oM U  1abOpaTOpHBIM
000py/sOBaHUEM, a TaKXke IpaBWiIaM OOpaIlEHUs C BEIIECTBAMU B COOTBETCTBHM C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYSHHIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOpPOAA M KHCIOPOJa), MPUTOTOBJIECHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM 10JIEW PaCTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IlEJIOUYe U
KHCJIOT C TOMOIIBIO UHIMKATOPOB (JIaKMycC, GeHON(PTaTIeHH, METUIIOPAHK U JPYyTHE).

K konny oOydeHus B 9 kiacce NpeaMETHbIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSATUN: XUMHUYECKHU 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO, CII0KHOE BELIECTBO, BAJICHTHOCTb,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XMMHUYECKAs pPEaKlMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P EeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, HNIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpeakIU HOHHOro OOMeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBEcHE, OOpaTUMble U HeoOpaTUMbIE pEaKluHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCIICHHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTEepHOCTb, XHMMHYECKas CBS3b
(KoBaJIeHTHasl, HOHHAs, METAJJIMYECKas), KpPUCTAJUIMYECKas peléTKa, KOppo3us



METaJVIOB, CIUIaBBl, CKOPOCTb XHUMHUYECKON peaklHH, MpeAesIbHO JO0MyCcTUMas
koHneHnTpauus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUA U TPUMEHSTH 3TU
MOHATUS [TPU ONMCAHUM BEIIECTB U UX MPEBPAICHU;

UCTOJIb30BaTh XUMHUYECKYI0O CHUMBOJHMKY JJISi COCTaBICHHS (OpPMYya BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

ONpENENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COeNMHEHUH 1o Qopmyrnam, BUI XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJIMYecKasl) B HEOPraHMYECKHX COCIMHEHUSX, 3aps]l HOHA IO XUMHUYECKOH
dopmyre, xapakTep cpelsl B BOAHBIX PAaCTBOPAX HEOPraHUYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pelIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbIci [lepuoanueckoro 3akona [[. . MenaeneeBa U 1€MOHCTPUPOBATH
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepu3oBaTh Tabmuunyo ¢opmy [lepronngeckoit
CUCTEMbl XHMHUYECKHUX OJJIEMEHTOB: pa3lnyaTh IMOHATUS «rJ1aBHas mnoArpynma (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», maneie u OoJyiblIME NEPUOJBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B MEPHOAUYECKON Tabmuie, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHMX AJIEMEHTOB (COCTaB U
3apsij sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHue UX IO AJIEKTPOHHBIM CIIOSM),
OOBACHATH O00IIKME 3aKOHOMEPHOCTM B HW3MEHEHMM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJArPYIIl ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE AJIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakiuu (IO YHCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHEH OKUCIICHNS XUMUUECKHUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeNU(PUYECKHEe XUMUYECKHEe CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKAAsi ONMUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

COCTaBJISITh YPABHEHMSI SJEKTPOJIMTUUECKOW JUCCOLMAIMU KUCIIOT, IIEJI0Ye U CoJel,
MOJIHBIE U COKpAILIEHHBIC YPAaBHEHUS peaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXJIY BeEleCTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBIIEHUS JIEKTPOHHOTO OajaHca ATHUX PeaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXXHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUNA B PA3IMYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPaBHEHUIO XUMHUYECKON peakuu;

coONrofaTh TMpaBuia TMOJNH30BAHHUS XMMHUYECKOM TMOCYIoi u  1abOpaTOpHBIM
o0opy/soBaHHEM, a TakKe MpaBuiIa OOpalleHUs C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKITUSIMHU TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
¥ COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO ra3a);

MIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaYeCTBEHHbIN COCTaB Pa3IUYHbIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IYTEM  XJIOpUA-, OpomMua-, HoIuA-, KapOoHaT-, Qocdar-,
CWJIHKAT-, Ccynb(dar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI H3YUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEILHON ACATEIHHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, OO0OOIIEHHE, CHUCTEeMAaTU3aIUI0, BBISIBICHUE IPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHMA, €CTECTBEHHO-



HAyYyHbIE METOJbI TO3HAaHUS — HaONIOJEHWE, W3MEPEHUEe, MOJCIMPOBAHUE,
SKCIIEPUMEHT (peabHbIi U MBICICHHBIN).
1.4. KOHTPOJIbHBIE U3BMEPUTEJIbHBIE MATEPUAJIBI.

KoHTponbHO-U3MEpHUTETbHBIC MaTEpUaIbl HAXOAATCS B MPWIOKEHUH | K paboueil mporpamme 1o
XuMHHU 5-9 Kiacce

1.5. OCHOBHOM UHCTPYMEHTAPHWI /151 OLIEHUBAHUSI.

CucremMa  OUEHMBAHUS IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHS MPOrpPaMMbl MO XHUMHH
MPEIoJiaracT BKIIFOUCHUE YYAIIUXCS B KOHTPOJIBHO-OLIEHOYHYIO JEATEIHbHOCTh C TEM, YTOOBI
OHM MPUOOPETaTN HABBIKK M MPUBBIYKY K CAMOOIIEHKE U camoaHanuzy (pediekcun). Kpurepuun
OIICHUBAHUSI U AJITOPUTM BBICTaBJICHUSI OTMETKHU 3apaHee U3BECTHHI U MearoraM 1 y4ariumcs.
OneHka JOCTHKEHUS TPEAMETHBIX pEe3yJbTaTOB BEAETCS KaK B XOJ€ TEKYLIEro u
MIPOMEKYTOUHOTO OIICHHWBAHMS, TaK W B XOJI€ BBIMIOJIHEHHS HTOTOBBIX IMPOBEPOUYHBIX pPaboOT.
Pe3ynpTaThl HAKOIUICHHOW OLIEHKH, I[OJYYEHHOHM B XOAE€ TEKYLWEro U MNPOMEXYTOYHOrO
OIICHUBAHMUSI, YIUTHIBAIOTCS TIPU OMPEEICHIUN UTOTOBOM OIEHKH 110 TIPEAMETY.

1. OeHKa YCTHOI'0 0TBETA

O1mMeTKa «5»:

- OTBET IOJIHBIM U IPaBUJIbHBIN HA OCHOBAaHUU U3YYEHHBIX TEOPHUIA;

- Marepuaid H3J0KEeH B OMNPEIEJICHHON JIOTMUECKOW IOCIIEeI0BATEIbHOCTH, JUTEPATyPHBIM
SI3BIKOM;

- OTBET CaMOCTOSTSIbHEIMN.

OT1Ber «4»;

- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA CHOBAHUM U3YYEHHBIX TEOPUL;

- Marepuai U3JI0KEH B ONPEAECICHHON JOTHYECKOM MOCIEA0BATEIbHOCTH, IPU ITOM JOMYLIEHBI
JIBE-TPHU HECYIIECTBEHHbBIE OMMUOKH, UCTIPABIICHHBIE TI0O TPEOOBAHUIO YUUTETIS.

OTtMmetka «3».

- OTBET TOJIHBIH, HO TPU STOM JIOMYIE€HA CYIIECTBEHHAas OMIMOKAa WM OTBET HEMOJIHBIH,
HECBSI3HBIMN.

Ormerka «2»:

- Tmpu OTBeTe OOHAPY)XEHO HEMOHMMAaHHE YYallMMCs OCHOBHOTO COJIEp>KaHUsl y4eOHOTro
MaTepuaia Wid JOMYIIEHbI CYIIECTBEHHBIE OIMMNOKH, KOTOPBIC YUAIIUNUCS HE MOXKET UCIIPABUTH
MIPU HABOJSIIMX BOIIPOCAX YYUTENS, OTCYTCTBUE OTBETA.

2. OneHKa YMEHHMH peliaTh pacyeTHbIE 32124

OrmeTka «5»:

- B JIOTHYECKOM pACCYKJIE€HWUW U pEIICHUU HEeT OImMMOOK, 3ajaua pelieHa palroHaTIbHBIM
CII0CO00M;

O1MmeTka «4»:

- B JIOTUYECKOM PACCYKIIEHHWU U PEUICHHs] HET CYIIECTBEHHBIX OMIMOOK, HO 3a/iada pelieHa
HEepaImoOHAIBHBIM CITOCOOOM, WIIH JIOMYIIEHO He O0Jiee NBYX HECYIIECTBEHHBIX OMMUOOK.
OrmeTka «3»:

- B JIOTUYECKOM PACCYXKICHUU HET CYIIECTBEHHBIX OIMMOOK, HO JOMyIIeHa CYIECTBEHHAS
omrOKa B MAaTeMaTUYECKUX pacyeTax.

O1MmeTKa «2»:

- IMEETCS CYIIECTBEHHBIE OITUOKHU B JIOTHUECKOM PACCYKICHHUH U B PEIICHUY;

- OTCYTCTBHUE OTBETA HA 3aJaHUE.

3. OueHKa IKCIEPUMEHTAJIbLHBIX YMEHHH

OreHka CTaBUTCS HA OCHOBAaHUU HAOIIOICHUS 32 YYallUMUCSA U TUCBMEHHOTO OTUYeTa 3a padoTy.
OtmeTka «5»:

- paboTa BBIMIOJIHEHA TIOJTHOCTHIO U MTPABWIILHO, CIICIIAHbI MPABUIILHBIC HAOIIOICHUS ¥ BBIBOBL;

- OKCIIEPUMEHT OCYIIECTBJICH 10 TUTAHY C yYE€TOM TEXHUKH O€30MacHOCTH M TpaBUi PabOTHI C
BEIIECTBAMH U 000PYAOBAHHUEM;




- TIPOSIBJICHBI OPTaHU3ALMOHHO - TPYJOBBIC YMEHUS, MOAIEPKUBAIOTCSA YUCTOTA paboyero Mecra
U TIOPSAOK (Ha CTOJIE, YKOHOMHO HCIOJIb3YIOTCSI PEaKTUBBI).

OtrMeTka «4»:

- paboTa BBINOJIHEHA MPABWIBHO, CIEJIaHbl IPABHIbHBIE HAOMIOACHUS U BBIBOJIbI, HO IIPU STOM
OKCIIEPUMEHT MPOBEJICH HE MOJHOCTHIO WM JIOMYIICHBI HEeCYIIECTBEHHBIC OMMOKH B paboTe C
BelIeCTBaMU U 000PYOBaHUEM.

OtrmeTka «3»:

- paboTa BBINOJHEHA MPABUIBLHO HE MEHEE YeM HAIOJOBHUHY WIIM JIOMYIIEHA CYHIECTBEHHAs
omuoKa B X0Jie SKCIIEPUMEHTa B OOBSICHEHUH, B OPOpMIICHHH PabOThI, B COOJIIOICHUH TTPABHII
TEXHUKHU 0€30MacHOCTH Ha paboTe ¢ BElIeCTBAaMU U 000pYyJO0BaHHEM, KOTOPasi UCIPABISETCS 10
TpeOOBAHUIO YUUTEIS.

OrmeTka «2»:

- JIonyIIeHbI Be (M Ooyiee) CyIIeCTBEHHBIC OMIMOKU B XOJE: IKCIEPUMEHTA, B OOBSICHCHUU, B
obopmiieHnun pPabOThI, B COOJIOJEHWM TIPaBWJI TEXHUKH OCE30IAaCHOCTH IIpU paboTe ¢
BEIICCTBAMH U 000PYI0BAaHUEM, KOTOPBIC YUAIIUNUCS HE MOYKET HCIIPABUTH JIaXKe TI0 TPEOOBAHHIO
YUUTENS;

- paboTa HE BBHITIOJIHEHA, Y YYAIIErocs OTCYTCTBYET IKCIIEPUMEHTATbHBIC YMCHUS.

4. Ouenka pedepara.

Pedepar onenuBaeTcs Mo CIeIyOINUM KPUTSPUSIM:

* coOmroeHre TpeOOBaHU K €ro 0(pOpMIICHUIO;

* HEOOXOIUMOCTh M JIOCTATOYHOCTH JUIS PACKPBITHS TEMbl NMPHUBEIACHHON B TEKCTE pedepara
nHpopmanuu;

* yMEHHUE 00yJaronierocsi CBO0OIHO M3JIaraTh OCHOBHBIC HJICH, OTPAKCHHEIC B pedepare;

* ctocoOHOCTh 00YyYaroUIerocsi MOHATh CYTh 33JaBaeMbIX YJICHAMH aTTECTAMOHHON KOMHCCHU
BOTIPOCOB U C(HOPMYJIMPOBATH TOYHBIC OTBETHI HA HHUX.

5. OneHKa NUCbMEHHbIX KOHTPOJIbHBIX PA00T

OT1merka «5»:

- OTBET MOJHBIN U MPaBUIHHBIN, BO3SMOXKHA HECYIIIECTBEHHAs OIINOKA.

OtrMmeTka «4»:

- OTBET HETIOJHBIN WK JOMYIIEHO He 00siee IBYX HECYIIECTBEHHBIX OITHOOK.

OtrmeTka «3»:

- paboTa BHITIOJTHEHA HE MEHEE YeM HAIOJIOBUHY, JAOMYIIEHA O/IHA CYIIECTBEHHAs OMUOKA U MpU
9TOM JIBE-TPHU HECYIICCTBCHHEBIE.

OrMmeTka «2»:

- paboTra BBITIOJIHEHA MEHBIIE YEeM HAIMOJIOBHHY WJIH COJICPKUT HECKOJBKO CYIIECTBEHHBIX
OIINOO0K;

- paboTa He BBITIOTHEHA.

[Ipu olleHKe BBIMOJHEHUSI THUCHMEHHOW KOHTPOJIBHOW paboThl HEOOXOAMMO YUUTHIBATH
TpeOoBaHUS eIUHOTO OpPOorpaPrUUecKoro peKuma.

5. O1eHKA TECTOBBIX padoT

TecTbl, cOCTOSAIIUE W3 TISATH BOMPOCOB MOXKHO HCIOJB30BaTh IOCIHE HM3YYCHHS KaXJIOTO
matepuana (ypoka). Tect uz 10-15 BompocoB HCHONB3yeTCs ISl MEPUOIUYECKOTO KOHTPOJIS.
Tect u3 20-30 BompocoB HEOOXOIUMO UCIIOJIB30BATH JJISI HTOTOBOTO KOHTPOJIS.

[Tpu orleHMBAaHUH UCIIONIB3YETCS CIIEAYIOIAst IIKaa:

JUTSL TeCTa U3 TISITH BOIIPOCOB

* HET OIIMOOK — OIEHKA «5»;

* O/1HA OIIMOKA — OIICHKA «4»;

* JIBE OIIMOKN — OIIEHKA «3»;

* TPU OLUIMOKH — OLIEHKA «2.

s Tecta u3 30 BOpocos:

* 25-30 npaBUIBHBIX OTBETOB — OIIEHKA «5»;

* 19-24 npaBUIBHBIX OTBETOB — OLICHKA «4»);




* 13-18 npaBuIBHBIX OTBETOB — OLICHKA «3»;
* MEHbIIIE 12 MpaBUIbHBIX OTBETOB — OIIEHKA «2».

gacoB (2 4yaca B HEJIETIIO).
2.1. TEMATUYECKOE INTAHUPOBAHME.

2. COAEP)KAHUE OBYYEHUA

OO61iee yuCIO 4acoB, OTBEIEHHBIX JJIS U3YYCHHS] XMMHHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanusi, cocraisieT 136 dacoB: B § kiacce — 68 yacoB (2 yaca B Hesieno), B 9 kinacce — 68

8-#i kJacc
Ne | HaumeHoBaHue KounyecTBo 4yacoB JyiekTpoHHbIe (UM(pPoOBHIE)
n/ |pa3iejoB H TeM oOpa3oBaTe/ibHbIE pecypchl
I | HporpaMMbal Bceer | KonTpouabns! | [IpakTHyecku
0 e padoThbI e padoThbl

Pasznea 1.IlepBoHavanbHble XUMHYECKHE IOHSATHS

1.1 | Xumust — BaxkHas |5 2 bubmuoreka OI'UC «Mos
obacth mkoxa» — lesson.academy-
€CTECTBO3HAHUS U content.myschool.edu.ru/04/
MPaKTUYECKOU 08
NEeSATEeTbHOCTH
YeloBeKa

1.2 | BemecTtBa ullb 1 Xumus, 8 xiacc, PI'AOY
XHUMHUYECKHE IO «AxameMus
peakuuu Munnpocsenienust Poccun»

Uroro no pazgeny

20

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

2.1 | Bo3myx. 6 1 DNEeKTPOHHBIN
Kucnopon. o0pa3oBaTeNnbHbIHI pecypc
Ilonsitue 00 «Jlomariaue 3a/IaHUS.
OKCHIaX OcHOBHOE oOiiee

oOpa3zoBanue. Xumus», 8§—9
ki1acc, AO «M3marenbcTBO
"IIpocsemienue"»

2.2 | Bomopon. Ilonsrue |8 1 Tpenaxep «O0bnako
0 KHCIOTaX | 3HaHUM». XUMHA. 8 KIiacc,
COJISIX 000 «®PusukoH JIab»

2.3 |Boma. PactBopsL |5 1 1 <..>
Iloustue 00
OCHOBAHHSIX

2.4 | OcuoBHbIe Kiacchl |11 1 1 <.>
HEOPTaHUYECKHUX
COCIMHEHUN




Hroro no paszneny

30

Pa3nean 3. Ilepuoanueckuii 3axkoH u [lepuoanyeckasi cucrema XuMudeckux jiementon . U.
MenpaeneeBa. CtpoeHue aToM0OB. XUMUYECKasl CBSI3b. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE

peakumuu
3.1 | Ilepuoauueckuit 7 <..>
3aKOH u
IIepnonnueckas
cucrema
XUMHYECKHUX
anementoB  J[.M.
Meneneesa.
Crpoenue aToMOB
3.2 | Xumuyeckas 8 1 <.>
CBSI3b.
OxkucIuTenpHo-
BOCCTAaHOBUTEJIbHBI
€ peakuuu
Htoro no paznemny 15
[ToBTOpEeHME 3 <..>
OBIIEE 68 4 6
KOJIMYECTBO
YACOB 110
I[TPOT'PAMME
9-if ky1acc
Ne | HammeHoBaHMe KoumnuecTBo yacos DJIeKTpOoHHbIe (UH(poBbIe)
n/ |pa3gejoB H TeM o0pa3oBaTe/ibHbIE PeCypChl
I | IporpaMMel Bceer | KontpoabHsl | IIpakTHyecku
0 e padoThI e padoThI

Pa3nen 1.BemiecTBO U XUMHYECKHE PeaKIIUU

1.1 | [ToBTOpEHUE u|s 1 bubmuoreka ®I'UC «Mos
yrIyoeHue mKkoaa» —  lesson.academy-
3HAHUA OCHOBHBIX content.myschool.edu.ru/04/
pas3ieroB kKypca 8 09
KJlacca

1.2 | OcHoBHEIE 4 Xumus, 9 kmacc, PI'AOY
3aKOHOMEPHOCTH HAITIO «AxageMus

XUMHUYCCKUX




peakuuit Munnpocseuienus Poccun»
1.3 | Dnexrponuruyuecka |8 1 ONEKTPOHHBIN
S JIUCCOITHAITHS. oOpasoBaTenbHBIH  pecypc
XuMHUYECKHe «Jlomariiinue 3a/IaHUA.
peaKIuu B OcHoBHOE oOmee
pacTBopax oOpa3oBanue. Xumus», 8§—9
knacc, AO «M3garenncTBO
"IIpocBenienue"»
Hroro no pazgeny 17
Pa3znen 2.HemeTaslsibl U MX COeIMHEHMSI
Oobmas 4 Tpenaxep «Obmako
XapaKTEePUCTHKA 3HaHWiY». Xumusa. 9 Kiacc,
2.1 | XUMHYECKHX 000 «Dwuznkon Jladb»
sneMeHToB  VIIA-
rpynmsl. ['agoreHst
OO6mas 6 <..>
XapaKTEePUCTHKA
9 o | XMMHHUECKHX
" |anemenTtoB  VIA-
rpynnsl. Cepa u ee
COCTMHEHUS
OO0mas 7 <..>
XapaKTepUCTHKA
XUMHYECKHX
2.3 | 2meMeHTOB VA-
TPYIIIIBIL. A3sor,
dochop u  wux
COCTMHEHUS
Oo6mas 8 1 <..>
XapaKTepUCTHKA
XUMHYECKHX
2.4 |snementoB  IVA-
TPYHIBL.  YTIEepoX
U KPEMHUH U HX
COCIUHCHMS
Hroro 1o pasneny 25
Paznen 3. MeTa/iibl M MX COeMHEHUA
3.1 |O6mue cBoticTBa |4 <.>

MCTAIJIOB




3.2 | Baxneiime 16 1 2 <.>
METAUIBL ©  HUX
COCIUHEHUS

Htoro mo pazneny 20

Pa3nen 4. Xumus u okpyxaonias cpeaa

4.1 | BemecrtBa n|3 <.>
MaTepUaIbI B
JKU3HU YEJI0BEKa

Hroro o pazneny 3

[ToBTOpEeHME 3 <..>
OBUIEE 68 4 7

KOJIMYECTBO

YACOB 10

[TPOI'PAMME

8 KUIACC

IMepBoHayajbHbIE XUMHYECKHE MOHATHS

[Tpenver xumuu. Ponb XUMHHM B JKU3HM YelOBeKa. XUMHUS B CUCTeMe HayK. Tema u
BemecTBa. Dusnueckue CBOMCTBAa BEMIECTB. ArperaTHoe COCTOsSHHME BemiecTB. [loHsiTHe O
MeTOJIaX MO3HaHUs B XUMHUU. YucThie BemecTBa U cMmecu. CiocoObl pa3fieieHus cMecei.

ATOMBI H MOJICKYIJIBI. Xumuueckue »diaeMeHThl. CHMBOJIBI XUMHAYECKHUX DIIEMEHTOB.
[TpocTeie U ClIOKHBIE BElIeCTBA. ATOMHO-MOJIEKYIIPHOE yUEHUE.

Xumuueckass Qopmyrna. BaneHTHOCTP aToMOB XMMMYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYIIIpHAas
Macca. MaccoBasi JT0JIsI XUMHYECKOTO DJIEMEHTA B COSMHCHHH.

KomnuectBo BemiectBa. Monb. MomsipHast macca. B3auMoCBsI3b KOMWYECTBA, Macchl U
YHclla CTPYKTYpPHBIX €IMHHUIL BenlecTBa. Pacu€rsl o hopMynaM XMMHUUECKUX COETUHEHUH.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIeCTB. XUMUUeckue ypaBHeHHs. Kiaccudukanys XUMUYECKUX peakiuuil
(coenMHEHUs, PA3I0KESHHSI, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW MOCYJ0M, MpaBmwiiaMu paboThl B Jaboparopuu U mpuéMaMu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMIOIeHHEe (PU3HUECKUX (TUIABJICHUE BOCKA, TasTHHE JIbJA,
pactupaHue Ccaxapa B CTYIIKEC, KUIICHUEC U KOHIACHCAIUA BOJII)I) U XUMHUYECCKUX (FOpeHI/Ie CBCUYH,
MPOKATMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mela ¢ KUCIOTOW) SBICHUH, HAOIt0IeHUE
W ONHCAaHWE TIPU3HAKOB TMPOTEKAHUS XWMHUUYECKHX peakiui (paslioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHIOM Oapusi, pa3ioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwme crocoOoB
pa3ieNieHuss CMeceil: ¢ TMOMOIIbI0 MarHurta, (GUIbTPOBaHHE, BHIMAPUBAHUE, IUCTUILIALIUS,
xpoMmaTtorpadusi, TMpPOBEIECHWE OYUCTKA ITOBApPECHHON COJM, HAONIOJCHWE W ONKCAHHE
PE3YyJIbTAaTOB MPOBCACHUA OIbITa, HWIUIIOCTPUPYIOHICTO 3aKOH COXpPAaHCHUA MACChbl, CO3JaHUC
MoIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBUTeIM HEOPraHUYECKHUX BeleCTB




Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — 31€MEHT M IPOCTOE BEILLECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHUE CBOWCTBA (peakluy TOPEHUS).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOJMy4eHHUS KHCIOpoJa B JIabOpaTopuu |
MPOMBINIIEHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — aIoTporHas MOAH(PUKAIUS
KHCJIOPOJA.

TemoBoit 3hdexT XuMHUYEeCKOW peakIHH, TEPMOXMMHMYECKHE YypaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakuuu. ToIaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »simemeHT M mpocroe BemecTtBo. HaxokaeHue Bogopona B IIpUpOIE,
buznyeckue 1 XuMUYeCcKre CBOMCTBA, MPUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

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

®usnueckue cpoiicTBa BOAbl. Boxa kak pactBoputens. PactBopel. Hacelmennslie u
HEHACBIIICHHBIE PAcTBOpBl. PacTBOpMMOCTh BemecTs B Boje. MaccoBas 1oyl BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBAa BoAbl. OcHOBaHUs. Poib pacTBOpoB B MpUPOAE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHnd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OKCHJI0B. PU3NYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmydeHne okcuaos.

OcHoBanusi. Krnaccudukanus ocHOBaHMM: WIENOYM M HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanmil. Pu3nyecKkue M XHMMHYECKHE CBOWCTBa OCHOBaHMU. [lomyuyenue
OCHOBAaHUM.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyueckue ¥ XUMHYECKUE
cBoiicTBa kucior. Pan akrusnoctu metamuioB H. H. bekerosa. [lomyyenue kucior.

Comu. Homenxknarypa coneil. ®duznueckue U XxuMudeckue coictBa coseil. [lomydenue
COJIEH.

I'eneTndeckas CBA3b MEXKy KJIACCAMHM HEOPTAHUYECKUX COCTUHECHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeZieNIeHNe COJepKaHusl KUCIOpoJa B BO3AyXe, MOJIyYeHHe, coOupaHue,
pacrio3HaBaHME W HU3y4Y€HHE CBOMCTB KHCIOPOZA, HAOIIOJCHHWE B3aWMOJICHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUSI BOSHHUKHOBEHHS U INpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
o0pa3llaMu OKCHJIOB M OINMCAaHUE MX CBOWCTB, IOJIyue€HHE, COOMpaHuE, pacliO3HaBaHUE H
M3y4eHUEe CBOMCTB BojoOpona (TOpeHHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (I1)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAJIOB), HAOMIOIeHHEe 00pa3I0B BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEW PAacTBOPEHUS BELIECTB C Pa3IMYHON pacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEICHHOW MacCOBOM JOJed pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEAOBAaHHE OOpa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/IEHUE W3MEHEHMsI OKPACKM WHIMKATOPOB B PAacTBOpPax KHUCIOT U IIEJIOYEH, M3ydyeHUe
B3auMmojeiictBus okcuga Mmeau (II) ¢ pactBopom cepHON KHCIOTHI, KHUCIOT C METaJlJIaMH,
peakuuii HEeUTpaM3allK, TOJY4eHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTANIBHBIX 33/]1a4 110 TeMe «Baxnelmue
KJIACChl HEOPTAaHUYECKUX COCIUHEHUI.

Ilepuoauuecknii 3axoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
MenpaeneeBa. CtpoeHne aToMOB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIACCU(PUKALMKA XUMHYECKHX »dyieMeHTOB. [loHsATHe o rpynmax
CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENbHBIE METAIUIBI, TaJIOTEHbl, THEPTHBIE I'a3bl).
DNEeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmomnueckas cucrema XuMu4yeckux »sieMeHtoB [l M.
MenneneeBa. KoporkomepuoaHass u JyMHHONIEpUOAHAs ¢opmbl [lepromnnyueckoid CHUCTEMBI



xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB artomMHbIX szaep. M3orombl. Onektponsl. CTpoeHue
AJIEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMUYECKUX AIeMEHTOB [lepuonnyeckoil cucTembl
. W. MeHnneneeBa. XapakTepUCTUKa XHUMHUYECKOIO 3JIEMEHTA IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJuyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IrPYIIaM U EPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. Jl. 1. MenaeneeB — y4€HbI U IpakIaHKH.

Xumuueckas CBSI3b. KoBanenrnas (monsipHas U HETOJIsIpHAs ) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.

Crenenp  okucineHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccsl
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJEHCTBHE THIPOKCHIA
IIMHKa C pacTBOpaMHU KHCJIOT U ILEJIO0YEH, MPOBEIECHUE OIBITOB, WILIOCTPUPYIOLIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUuil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).

Meswcnpeomemnnie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IPHU M3YUYEHUHM XMMUHU B 8 KJIaCCE OCYILIECTBISAETCS
4yepe3 HWCIOIb30BAaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX TMOHSATHA, TaK W IOHSATHH,
SABJISIFOLUIUXCSI CACTEMHBIMHU JIJIs1 OT/I€IIbHBIX NIPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO--HAyYHbIE TOHSATHS: HAy4YHbIM (akT, rumore3a, TEOpHUs, 3aKOH,
aHalM3,  CHUHTE3,  KilacCH(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE.

®u3nka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, B3JEKTPUUECKUN 3apsisl, BELIECTBO, TeNO, O0BbEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BETUYHMHBI, €IUHUIBI H3MEPEHUs, KOCMOC, IJIaHETHI,
383151, ComHIie.

buonorus: porocunres, npixanue, ouochepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJBI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuUMHUYeCKHX diemeHToB J[. .
MenneneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XUMHUYECKHX
AJIEMEHTOB TIEPBBIX TPEX TEPUOIOB, Kajus, KAJIBIHUSI W WX COSAMHEHUHW B COOTBETCTBHH C
II0JIO’KEHUEM 3JIEMEHTOB B [leproandeckoii CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3M. THIBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKON PEMIETKH U BUJA XUMHYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XUuMHUYIECKUX PEAKIUN MO Pa3IMIHBIM MpH3HAKaM (10 YUCITY U COCTaBY
YUaCTBYIOIIMX B PEAaKIUU BEIIECTB, MO TeIIoBOMYy 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUUYECKHE YPAaBHEHUSI.

[TonsiTie 0 CKOpOCTH XMMHUYECKOW peakiuu. [ToHsTHE 00 OOpPaTHMMBIX U HEOOPATHUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuse. I[loHsTme o0 XxXuMuyeckoM paBHOBecHMM. DakTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMUYECKON PEaKlUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI.



OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIMH, SJCKTPOHHBIA OanaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHOW peakiuu. CocTaBleHUE YPABHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIIUTUUECKON AUCCOLMALMH. DJIEKTPOIUTHl U HEINEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pPa3jIMYHbIMM BHJAMU XHMHMUYECKOH CBS3U.
Crenens quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS MPOTEKaHUS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakiuil. CBOWCTBa KUCIOT, OCHOBAHHMM M COJIE B CBETE
NpEeACTaBICHUNH 00 3JIEKTPOTUTHUYECKOW auccoluanuu. KadecTBEeHHbIE peakiuyd Ha HWOHBI
[TonsiThe o ruzponn3e cosen.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSAMH KPUCTAUIMYECKUX PEIETOK HEOPraHMYeCKHX BEIECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anMmasza), CIO0KHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW pEaKIMM OT BO3AECHUCTBHUS Pa3IUUHBIX
(GakTOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEIECTB, IpOLECCa JUCCOLUALNU
KHCJIOT, IIeno4ed M coned (BO3MOYKHO HCIIOJIb30BAaHUE BUAECO MAaTEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKaHUS pEeakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEJICHME Tra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOLUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEAaKUUi (FOpeHHE, peakUUU pa3IokKEHHUs, COCIUHEHMS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX peakUuil Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtaJuibl U UX COeJUHEHHUS

OO0mass xapakTepucTHUKa rajoreHoB. OCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crerieHu okucineHuss. CrtpoeHue M (u3MyYecKHe CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOEHCTBHE C MeTaulaM{, HEeMEeTallaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIy4eHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpOBOAOPO/Ia HAa OPraHK3M uYesoBeka. BaxkHelme Xaopuasl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue M (pu3NyYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHbIE MOJIU(DUKALMK KUCIOPOJAa U Cepbl. XUMUYECKHE CBOMCTBA
ceprl. CepoBOZOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeICcTaBUTENs Kiacca KUCIOT M crenupuyeckue). XUMHUYECKHE peakiHH,
JeXallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdy4deHus cepHoi Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklus Ha cynbgaT-uoH. Haxoxenue
ceppl U €€ coelMHEHUN B TMpHUpoae. XHUMHUECKOE 3arpsi3HEHUE OKpYKaloled cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALICHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUS. A30T, paclpoCTpaHEHHEe B TNpupoje, (Qusmveckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMUYecKHue
CBOICTBa, noydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
dusznyeckne W XUMHYECKHE CBoOilcTBa (oOmMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl COeNIMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTpornHbie MOIU(PUKAIIH
docdopa, puznueckue u xumuaeckue cpoiictBa. Okcun dochopa (V) u dochopnas Kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mnosyueHue. Mcmomnb3oBanue QocdaroB B KauecTBe
MUHEpaIbHBIX YI0OpECHHIA.



OObmast xapakrepuctuka 3aeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHble CTENEHU OKHCICHMs. YTIIEpO, alUIOTPONHbIE MOAU(PHUKALIMU, PACIIPOCTPaHEHHE B
npupoze, pusnueckue u XuMUIecKue cBoicTBa. Ancopouus. KpyroBopotT yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3MYECKUe U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
NOJy4eHUE U IPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMaTta, NapHUKOBbIN 3¢ dekt. YrompHas kuciaora u eé
CONM, WX (PU3MUECKHME M XUMHYECKHE CBOICTBA, MOJy4YeHHE W npuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-uMoHBL.  Vcnonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHHUSAX YyIiepoja
(MeraH, »3TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJUUEPUH, YKCycHas kuciota). Ilpuponnsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OesKkax, yrieBoJax — M MX pOJM B KM3HM YeloBeka. MarepuaabHOE €IUHCTBO
OpraHMYECKUX U HEOPraHMYECKUX COCIUHEHUM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BAHUE B OBITY, B IPOMBIIIICHHOCTH. Baxuelme
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. [IpoGiemsl
6€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydyeHre o0pa3l0B HEOPraHUMYECKHX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAKLIUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHMS, OIBITHI,
oTpakarolue (pU3N4YecCKue U XMMUYECKHE CBOMCTBA I'aJIOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasllaMd XJOPUJOB (TaJIOT€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BHUJIEOMATEPHAIIOB), HAONIOJEHHE TMpolrecca OOyriauBaHMUs  caxapa TMOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEpHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMHu Ha cynb(aT-uoH U HaOJI0JIeHuEe IpHU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MOYHO HCIIOJIb30BaHKUE BHIEOMATEpUAIIOB), 00pa3iaMu a30THBIX U (POochHOpPHBIX yn0OpeHuH,
HoJy4eHue, coOupaHue, paclo3HaBaHWE M U3yYCHHE CBOWCTB aMMHakKa, IpOBEAECHUE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH M HU3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJECOMATEPHANIOB), U3yUEHHE MOJeNeld KpHUCTAJUIMYECKUX PEHIETOK aiMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C HPOIECCOM aAcOpOLMM PacTBOPEHHBIX BELIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U M3y4YeHUE CBOWCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAaueCTBEHHBIX PEaKIMil Ha KapOoHAT M
CIWJIMKAT-UOHbl U W3y4YEHHE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIHEH
CHJIMKaTHOW TNPOMBIIIJICHHOCTH, PEIICHUE SKCIIEPHUMEHTAIBHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COCTUHEHUS.

MeTanjibl M MX COeIMHEHHUsI

OOmiass xapakTepUCTHKAa XMMHUYECKHUX DJJIEMEHTOB — METa/LIOB Ha OCHOBAaHUU MX
nosio’keHus B llepnonnueckoil cucreme xummndeckux anemeHToB /1. 1. MenneneeBa u ctpoeHust
atoMoB. CTpoeHue MeTaioB. MeTalnueckas CBsI3b M METAJJIMYECKas KpUCTaIndecKas
peméTka. OIEKTPOXUMHUYECKUH psA HanpspkeHMH MeraioB. Dusnueckrue M XUMHYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl Moixy4eHusi MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTanib, 4yTryH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[I{esrounble MeTANLIBL: TIOJIOKEHUE B llepruoanueckon cucteMe XUMUYECKUX 31€MEHTOB /1.
N. MengeneeBa, CTpoeHHE UX aTOMOB, HaXOXIEHUE B Mpupoae. PU3HMYECKHE U XUMHUYECKHE



CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUN.

[[{erouHO3EMENBbHBIE METAJUIBI MarHuid M Kajuplui: moJiokeHue B [lepuogmyeckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpoe€HHE MX aTOMOB, HaXOXKIEHUE B
npupozae. PU3nyecKkue U XMMHUYECKUE CBOMCTBA MarHusg M Kajblus. BaxkHeiune coelnHeHus
KanpIus (OKCUI, TUAPOKCU, coin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHEHHUS.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux aiemeHToB [ U.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
anmoMuHusi. AM(pOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHAA AITFOMUHUSI.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme Xxumuueckux »saemeHtoB JI. .
MenzeneeBa, CTpoeHHE aToMa, HaxoKJAeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u com xkenesa (II) m xemeza (III), mx cocraB, cBoicTBa U
MOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METa/UIOB W CIUIaBOB, MX (U3MYSCKUMH CBOWCTBAMH,
U3YYEHUE PE3YJbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIOJNB30BAHHE BHAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOH (BO3MOYXKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHUCIIOpoJie  (BO3MOXHO  MCIIOJIb30BAaHME  BUIEOMATEpUaIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus, KajbIls, allOMUHUS, LKMHKA, *kene3a (II) u xenesza
(III), meau (II), HaOmroIeHUE W OMKMCAHUE TPOLECCOB OKPALIMBAHUS TUIAMEHU MOHAMH HATpUS,
Kalusl U Kaiblidg (BO3MOXHO HCIIOJIb30BAHHME BHAEOMATEPUANIOB), UCCIENIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THUIPOKCH/IA IMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelne MeTaibl U UX COEAUHEHUSD.

XuMus M OKpyKaoLas cpeaa

BemiectBa 1 Marepuaisl B TOBCEIHEBHOM KM3HU YelloBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XHWMHUYECKHX peakiuili B OwiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTPABJICHUSIX.

XUMHYECKOe 3arps3HEHNE OKpYKarollel cpefbl (MpeaenbHas J0NycTUuMas KOHIIEHTpaIus
BeniecTs, qanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIBI).

Meoswcnpeomemnwle ceasu

Peanuzanus MexnpeaMeTHBIX CBA3€H MpPH M3YYEHUH XUMHH B 9 Kilacce OCYyIIEeCTBIISIETCS
4yepe3 HCIOJb30BaHME KakK OOIMX €CTEeCTBEHHO-HAYYHBIX TMOHATHW, TaK W TOHATHH,
ABJISIFOUIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHaNM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHNUE, MOJIEIIb, IBJICHHE, MTAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MaTepUAIIbI.

®dusnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
paZMOaKTUBHOCTb, MOJIEKYJa, DJIEKTPUUYECKU 3aps], MPOBOJHHUKHU, IOJYIPOBOJHUKH,
JTUDJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJNO, 00BbEM, arperaTHOe COCTOSHHME BEIIEeCTBa, TIas,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMYECKas pEMETKA, CIJIaBbl, (U3UYECKHUE BEIUYUHBL,
€AMHUILIBI U3MEPEHUS], KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaiIbHbIE YAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEILIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJBI, IOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

Temarndeckoe IUTaHUpOBaHUE cocTaBieHO ¢ yderoM ®enepanbHoil [Iporpammer
BOCTIIUTaHHUS OOYYAIONIMXCS HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUS YTBEPKICHHON
npukazoM MO P® ot 18.05.2023 roga Ne 370



BocnuratenpHplii TOTEHIMAM Y4eOHOTro mpeaMera «XHUMHs» 0o0ecledrBaeT peaan3aliio
CJICAYIOLIMX LIeJIEBBIX IPUOPUTETOB BocniuTaHus oOyuatomuxcst OO0O:

I'pasicoanckoe ocnumanue:

® 3HAIMUI ¥ NPUHUMAIOIMI CBOK POCCHHCKYI0 TIPaXKJIAaHCKYI0 IPUHAIIEKHOCTh
(MOICHTUYHOCTh) B MOJUKYJABTYPHOM, MHOTOHALIMOHAIHPHOM M MHOTOKOH(ECCHOHATBHOM
pOCCHIICKOM 00111eCTBE, B MUPOBOM COOOIIIECTBE;

® [OHMMAIOUIMI CONPUYACTHOCTh K MPOIUIOMY, HacTosmeMy U Oyaymemy Hapona Poccuw,
ThICAYEJICTHEH HCTOPUM POCCHUHCKOM TOCYyJapCTBEHHOCTH Ha OCHOBE HCTOPHUYECKOIO
MPOCBEIICHHS, POCCUHCKOTO HAIMOHAIBHOTO UCTOPHYECKOTO CO3HAHUS;

® TIPOSIBJIAIOLIMM FOTOBHOCTh K BBINOJIHEHUIO 00sI3aHHOCTEN IpakJjaHuHa Poccuu, peanusanuu
CBOMX TPaXJAHCKUX IPaB W CBOOOJ MPH YBAXEHUU NpaB U CBOOOJ, 3aKOHHBIX HMHTEPECOB
JPYTUX JIIOJCH;

® NIPUHUMAIOIINK yJacTHe B KU3HU Kilacca, 001ieo0pa3oBaTeIbHON OpraHu3aluy, B TOM YHCIe
caMOyIIpaBJIeHUH, OPUCHTUPOBAHHBIN HA y4acTHE B COL[MAIbHO 3HAYUMOM JeSITeIbHOCTH.
Ilampuomuueckoe éocnumanue:

® CO3HAIOUIMH CBOIO HALMOHAIBHYIO, STHUUYECKYIO TPUHAJICKHOCTD, JIIOOSAIINUN CBOW HApol, €ro
TPaTULHH, KYIbTYPY;
Lyxoeno-upascmeennoe gocnumaHue:

® 3HAIONMKA W  YBAKAIOMIMKA  JyXOBHO-HPABCTBEHHYIO  KYJIBTYpy CBOEro  Hapona,
OPUEHTHUPOBAHHBI Ha JyXOBHbIE ILIEHHOCTM M HPaBCTBEHHblE HOPMBI HapoaoB Poccun,
poccuiickoro o0mecTBa B CHUTyallMsiX HPAaBCTBEHHOTO BBIOOpa (C y4€TOM HAIMOHAIBHOM,
PETUTHO3HON PUHAJIIEKHOCTH);

® BBLIPAKAIONIMK TOTOBHOCTH OIIEHHWBATh CBOE MOBEACHUE M MOCTYIIKH, IMOBEICHHE U MOCTYIKA
JPYTuX JIOJEeH ¢ MO3ULMNA TPAJULMOHHBIX POCCHUMCKUX JYXOBHO-HPABCTBEHHBIX LIEHHOCTEH M
HOPM C Y4ETOM OCO3HAHUSI MIOCJIEICTBUNA MOCTYIIKOB;

® CO3HAIOUMH COOTHOIIEHHWE CBOOOABI M OTBETCTBEHHOCTH JIMYHOCTH B  YCIOBHAX
WH/IMBUYAJIbHOTO U OOIIECTBEHHOTO MPOCTPAHCTBA, 3HAYCHHUE U IICHHOCTh MEKHAIIMOHAILHOTO,
MEXPETUTHO3HOI0 Ccorjlacus Jrojaed, HapoioB B Poccuu, ymeromuii oOIIaThCs ¢ JIIOJBMHU
pa3HBIX HAPOJOB, BEPOUCIIOBETAHHIA;

® MPOSBISAIONIMNA MHTEPEC K YTEHHUIO, K POJAHOMY S3BIKY, PYCCKOMY SI3BIKY M JIUTEpaType Kak
YacTH JIYXOBHOH KYJIBTYPBI CBOETO Hapo/1a, POCCUHCKOTO 00IIecTBa.

Qusuueckoe gocnumanue, @Gopmupoganue Kyibmypvl 300p06bi U  IMOYUOHATLHO2O
onazononyyus:

® [OHMMAIOUIMHA 1IEHHOCTh H3HH, 370POBbS U O€30MAaCHOCTH, 3HAUEHHUE JINYHBIX YCHIUI B
COXpaHEHHMU 370pOBbs, 3HAIOUIUN W COOMIOJAIOUINIT IpaBuia 0€30IMacHOCTH, OE30MacCHOTO
MOBEJICHUS, B TOM YHUCIIe B UH()OPMAIIMOHHOHN Cpejie;

® BHIpAXKAIOIIUN YCTAHOBKY Ha 3J0pOBbIM 00pa3 KHU3HM (340pPOBOE MUTAHUE, COONIOCHUE
TUTUEHUYECKUX TpaBWI, COATaHCUPOBAHHBIM pEXUM 3aHATHA U OTAbIXA, PEryISpHYIO
(bu3NYECKYI0 aKTUBHOCTbD);

® T[POSBISIONIMKA HENPHUATHE BPEAHBIX NPUBBIYEK (KYpeHHUs, YIOTPEOJICHUS aJIKOroJs,
HapKOTHKOB, UTPOBOM M MHBIX (POpPM 3aBHCHMOCTEI), MOHUMaHKUE WX TOCIEACTBUMN, Bpeaa s
(U3UUECKOro U NCUXUYECKOT0 3/10pOBbs; 11

® yMEIONMK O0CO3HABaTh (DU3WYECKOE M IMOIMOHAIBLHOE COCTOSTHUE (CBOE M NIPYrUX JIIOACH),
CTPEMSIILUICS YIPaBISATh COOCTBEHHBIM YMOLMOHAIBHBIM COCTOSTHHEM;

® CTIOCOOHBIN AN THPOBATHCS K MEHSIOIIMMCS COIMATBHBIM, HH()OPMAIIMOHHBIM M TIPUPOTHBIM
YCIIOBUSAM, CTPECCOBBIM CUTYAIIHSM.

Tpyooesoe éocnumanue:

® YBA)XAIOWIUI TPYA, Pe3yIbTaThl CBOETO TPY/a, TPYAA APYTUX JIOCH;

® IIPOSBIIAIOIINI MHTEpEC K MPAaKTUYECKOMY M3YUYEHHUIO Ipodeccuil u Tpynaa pa3iIuyHOro poja,
B TOM YHMCJIC HA OCHOBE MIPUMEHEHUS MPEIMETHBIX 3HAHUI;



® CO3HAIONIMK BaXXHOCTh TPYJOIIOOUs, OOy4YEeHHs TpYyOy, HAKOIUIEHUS HABBIKOB TPYIOBOU
JESATENIbHOCTH Ha MPOTSDKEHUU JKU3HU JJI yCIEUTHONW MpodecCHOHaIbHONW caMopeanu3alud B
pPOCCUICKOM OO0IIEeCTBE;

®  YYacTBYIOLIMI B pEUICHHMM NPAaKTHUYECKUX TPYIOBBIX Jel, 3adad (B  CeMbe,
00111e00pa30BaTeIbHON OpraHU3alMi, CBOEW MECTHOCTH) TEXHOJIOTMYECKOW W COLMAIbHOU
HAIPaBIEHHOCTH, CHOCOOHBI MHHUIIMUPOBATH, IJIAHUPOBATH M CAMOCTOATEIBHO BBIIOJIHATH
TaKOIo poja AesTEIbHOCTb;

® BLIPAKAIOUIUI TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY M TOCTPOEHUIO HHIUBUIYaTbHOU
TPaeKTOpUU OOpa30BaHUs M JKU3HEHHBIX IUIAHOB C YY4ETOM JIMYHBIX M OOIIECTBEHHBIX
UHTEPECOB, MOTPEOHOCTEH.

IKonoeuueckoe socnumaHue:

® [OHUMAIOIINK 3HAUYE€HHWE W TIJVIOOANBHBIM XapakTep SKOJIOTMYECKUX MpodiieM, MyTed ux
peleHHs, 3HaYeHUE SKOJIOTUYECKON KyIbTYpPhI YeJIOBeKa, OOIIECTBA;

® CO3HAWIIMK CBOIO OTBETCTBEHHOCTh KaK TpaKJIaHWHA M TOTPeOUTENs] B  YCIOBHSX
B3aUMOCBSI3H IIPUPOJAHON, TEXHOJIOTUYECKON U COLIMAIbHON Cpef;

® BLIpAXKAIOIINI aKTUBHOE HETIPUATUE NEUCTBUMN, MPUHOCSIIUX Bpe MPUPOJE;

® OpUEHTHPOBAHHBIN HA MPUMEHEHHE 3HAHUN €CTECTBEHHBIX M COUMAIBHBIX HAYK JUIS PEHICHUS
3aja4 B 00JIaCTH OXpaHbl MPUPOIbL, INITAHUPOBAHUS CBOMX MOCTYIKOB U OIEHKU MX BO3MOMXHBIX
MOCJIEACTBUM ISl OKPYKAOLIEN CPELBI;

® VYYyaCTBYIOIIMH B TMPAKTHUYECKON JEATEIBHOCTH SKOJOTHYECKOH, MPUPOAOOXpaHHOU
HaIpPaBJIEHHOCTH.

Llennocmu nayuno2o no3HaHus:

® BBHIPAKAIONIMI IMO3HABATEIbHBIE HMHTEPEChl B Pa3HBIX IPEAMETHBIX 00JacTAX C y4E€TOM
WHUBUIYaAIIbHBIX HHTEPECOB, CIIOCOOHOCTEH, JOCTUKECHHIA,

® OpUEHTUPOBAHHBIM B JEATEILHOCTH HA HayyHble 3HAHUS O MpUPOJE M OOIIECTBE,
B3aMMOCBSI35X YEJIOBEKA C MPUPOJIHON U COLMATIBLHOM Cpeioii;

® Da3BUBAIOIINI HABBIKH HCIIOJIB30BAHUS PA3IMYHBIX CPEJICTB NO3HAHUS, HAKOIUICHUS! 3HAHUH O
MHUpe (S3bIKOBAs, YHUTATENbCKas KYyJIbTypa, NEATENbHOCTh B HMH(OPMAIMOHHON, HU(pPOBOH
cpene);

® JIEMOHCTPHUPYIOUIMIM HaBBIKM HAONIONEHUM, HAKOMIEHHs (DAKTOB, OCMBICIEHHUS OIbITa B
€CTECTBEHHOHAYyYHOW U T'yMaHUTapHOM 00J1acTsAX MO3HAHUS, UCCIIEA0BATENbCKON e TEIbHOCTH.
2.2. ®OPMbI OPTAHU3AILINU OBPA30OBATEJIBHOI'O ITPOLECCA.

OcHoBHOM (hopMOI OpraHmzanuu y4yeOHOro mpolecca SBISETCS YpOK B paMKaX KIJIAcCHO-
ypouHoil cuctembl. OOmue ¢Gopmbl oOpraHuzanuu oOy4deHMs: WHAMBUIYalbHas, IapHasd,
IpynmnoBas, KOJIJIEKTUBHAs, (pOHTaJbHas, KOTOpbIE pEalM3ylTCid Ha YpPOKE, B IPOEKTHO-
UCCIIeIoBaTeNbCKOW paboTe, Ha ceMuHapax, KOH(EpeHLUsX, SKCKYpCUsX, MpU IMPOBEIACHUU
71a00PAaTOPHBIX OMBITOB U MPAKTUYECKUX PadOT.

TUmbl ypoKOB: YPOKH «OTKPBITHS» HOBOTO 3HAHMSA; YPOKH OTPabOTKH YMEHHH U pediieKcuu;
YpOKHU 00LIEMETOA0I0THUECKON HAIIPAaBIEHHOCTH; YPOKHU Pa3BUBAIOLIETO KOHTPOJIS.

Bo3MorkHa tuctaHimonHas popma o0yueHHs.

2.3. BUJIbl YYEBHOM JEATEJbHOCTH.

CocraBiieHne OTBETOB IO IUIaHy (ONMCAaHME IIPOCTOrO BELIECTBA, ONMCAHUE CII0)KHOTO
BEIIECTBAa, ONUCaHME XHMHUYECKOTO0 TPOM3BOACTBA, ONHCAHHE THUIA XUMHUYECKOW CBSI3H,
XUMHUYECKOTO YpaBHEHUS M T.JI.); COCTaBJIEHUE 3allMCH M pELIeHHE pacyeTHBIX 3ajady;
(dbopMHpOBaHHWE YCTHBIX OTBETOB C WCIIOJNIb30BAaHHEM TaONWYHBIX JaHHBIX; HAalUCaHWE U
poBe/IeHUE 7a00paTOPHBIX, MPAKTHYECKUX paboT 1o UHCTPYKLIMU; ONHCAHUE
IpeJnojiaraéMbIX XUMHUYECKIX CBOMCTB BEIIECTB, OMUPAsICh Ha CTPOEHHUE BEIIECTBAa U HA00OPOT;
MPOBEJICHNE XUMHUYECKHX AIKCIEPUMEHTOB, COOIIIOJIEHUE TEXHUKH OE30MacHOCTH B KaOWHETe
XUMHUH U TPU MPOBEACHUU SKCIEPHUMEHTOB; HCIIOJIb30BAHUE KOMIIBIOTEPHBIX TEXHOJIOTUN MpU
BBITTOJIHEHUH KJIACCHOTO M JIOMAIIHETO 33aJJaHMs; BIIaJICHUE XUMHUYECKUM S3bIKOM B MUCHMEHHOU
Y YCTHOH peyH.



3. KAVIEHIAPHO-TEMATHUYECKOE IINIAHUPOBAHME.

Yacos
Ha3Banue Tembl/ypoka
Ilnan \ Hara
5 IlepBoHayabHBIE XMMUYECKHE MOHATHA. XUMHUS - BakHelas 00J1aCTh
€CTECTBO3HAHMS U NMPAKTHYECKOI 1eATeJTbHOCTH YeJ0BEKa.
04.09 ITonsiTue o MmeToax nmo3HaHusi B XuMuu. BBoiHbINA HHCTpYKTax 1o T.b.
07.09 [Tpaktuyeckas padora Ne 1 «[IpaBuna paboTsl B 1a00paTOPHH U PUEMBI
oOparreHus ¢ J1abopaTopHBIM 00OPYTOBAHHEM)
11.09 Uwncreie BemecTBa U cMecr. CrocoObl pa3iesieHus: cMecei
14.09 [TpakTrueckas padota Ne 2 «Pa3nenenue cmeceit (Ha mpuMepe OUYUCTKH
MTOBAPEHHOM COJIN)»
18.09 ATOMBI 1 MOJIEKYJIBI
15 BemecTBa 1 XuMHYecKHe peaKkium.
21.09 XHUMHYECKHUE 3JIEMEHTBI. 3HAKH (CUMBOJIbI) XUMHUECKUX 3JIEMEHTOB
25.09 IIpocThie U CIOKHBIEC BEIIECTBA
28.09 [Tpenmer xumun. Postb XuMuM B )KU3HU YeJIOBEeKa. Tena u BenecTBa
02.10 ATOMHO-MOJIEKYJISIDHOE YYEHHE
05.10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUECKas popmyna. BameHTHOCTD
ATOMOB XMMHUYECKUX DJIEMEHTOB
09.10 OtHocuTenbHas aToMHasi Mmacca. OTHOCHUTENIbHASI MOJIEKYJISIpHASI Macca
12.10 MaccoBast 10Jis1 XUMHYECKOTO 3JIEMEHTA B COSMHEHUN
16.10 KonuuectBo BemniecrBa. Mosib. MouisipHast Macca
19.10 DU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKask PeaKus
23.10 [Tpu3Haky U ycnoBHs NPOTEKAHNUS XMMUUYECKHUX PEaKIIMN
26.10 3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XMMHUECKHE YPaBHEHHUS
06.11 BHqHCJIUeHI/I;I KOJIMYECTBA, MACChI BEIIECTBA MO YPAaBHEHUSAM XHMHUECKUX
peakuui
0911 Knaccudukanust XuMuueckux peakiuii (COeTMHEHUS, Pa3JIOKEHUs, 3aMEIICHUS,
oOMeHa)
13.11 M. B. {[OMOHOCOB — yu€HbIi-3H1IKKIONeuCcT. O000IIEeHNE U cUCTEMAaTH3aIUs
3HAHUU
16.11 Kontponbnas pabora Nel o teme «BerecTBa 1 XUMHUYECKHE PEAKITUI
6 BaxHeiue npeacraBuTe/ M HeOpranmyeckux seuecrs.Bo3ayx.
Kucaopoa.llousitue 06 okcuaax.
2011 Bo3nyx — cmecsk razos. CoctaB Bo3nyxa. Kuciaopox — 351eMEHT U IpocToe
BemectBo. O30H
93.11 ®u3nuecKue U XUMHUUECKUE CBOMCTBA KUCIOpOa (pPEeaKIIUu OKUCIEHUS, TOPEHHE).
ITousTie 00 OKkcHIax
9711 CriocoObI MOTy4eHUs KHCI0pOo/ia B TA00paTOPUU U MPOMBIIIIEHHOCTH.
ITpumenenue kucaopoa
30.11 TemoBoit 3 pexT XuMHuIecKon peakiuu, MOHATHE O TEPMOXUMUYECKOM
YpaBHEHUH, K30~ U SHAOTEPMUUYECKUX PEAKIUIX
04.12 TonnuBo (He(Th, yroiab U MeTaH). 3arpsi3HeHue BO3AyXa, CIOCOObI €ro
MPEIOTBPAIICHHS
07.12 [TpakTnueckas pa(EOTa Ne 3 mo Teme «Ilomydenne u coOupanue KUcaopoaa,
W3YYEHHUE ET0 CBOWCTB)
8 BaxuHeiilue npeacraBuTe/ M Heoprannveckux Bemiects. Bogopoa. Ilonsitue
0 KHCJIOTAX M COJIfAX.
11.12 Bonopon — anemeHT 1 nnpoctoe BeuecTBo. Haxoxienue B npupoae
14.12 dusnyeckue 1 XUMUYECKUE CBOMCTBA Bogopoaa. [IpuMenenne Bogopoaa




18.12 [loHsiTHE O KUCIOTAX U COJISAX
21.12 Crioco0bI mostyueHust BOAOPOAa B 1a00paTopuu
25 12 [IpakTnueckas pafEOTa Ne 4 o Teme «Ilomydenne u coOupaHue BOA0POIa,
M3Y4YEHUE €r0 CBONUCTBY»
28.12 Mounsipablii 00bEM razoB. 3akoH ABoraapo
11.01 Brruucnenus 061361‘\.431, KOJIMYECTBA BEIIECTBA I'a3a 0 €ro U3BECTHOMY KOJIMYECTBY
BemecTBa uin 00béMy. [loBTopHBII nHCTpYKTaX 110 T.6.
15.01 BBI‘{I/ICJICHI/ISI 00BEMOB Ta30B 10 YPABHEHUIO PEAKLIMU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUH ra30B
5 Ba:kneiinue npeacraBuTe/ I Heopranuvdeckux Beulects. Boga. PactBopsl.
IlonsiTue 00 OCHOBAHMSIX.
18.01 dusznueckre 1 XUMHUUECKHE CBOIICTBA BOJIBI
22.01 CocraB ocHoBanui. [loHsiTHE 00 MHIMKATOPax
25 01 Bopa kak pactBopurens. HachllieHHbIe U HEHACHIIIICHHBIE pacTBOPBI. MaccoBas
JI0J1s1 BEIIECTBA B PaCTBOpE
2901 HpaKTI/qu:CKaﬂ ];u)a60Ta No 5 1o teme «lIpurotoBieHre pacTBOPOB C OMPEICIEHHON
MacCOBOH J0J1€i paCTBOPEHHOT'O BELLIECTBAY
01.02 Kontpoisbnas padora No2 o teme «Kucimopoa. Bomoposa. Boga»
11 OcCHOBHBIE KJIACChl HEOPTAHMYECKUX COeTMHEHUIA.
05.02 Oxkcuppl: cocTaB, KiaccuuKalys, HOMEHKJIAaTypa
08.02 [TomryueHnue M XUMUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB
12.02 OcHoBaHMsI: COCTaB, KJ1accuUKaIysl, HOMEHKJIATypa
15.02 [Tomyyenue n XuMHYECKUE CBOMCTBA OCHOBAHUI
19.02 Kucnotsl: cocTaB, kiaccudukalus, HOMEHKIATypa
22.02 [TosryueHne 1 XuMU4ecKre CBOMCTBA KUCIIOT
26.02 Coun (cpeiHue): HOMEHKJIATypa, CIOCcOObI MOJyYeHHsI, XMMUYEeCKHEe CBOMCTBA
2902 [TpakTudeckas pabota Ne 6. Perienre skcriepuMeHTaIbHBIX 3a7a4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHCHUIN
04.03 ['eneTnyeckasi CBA3b MEXIY KJIaCCAMH HEOPTAHMYECKUX COCUHEHUN
07.03 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
11.03 KOHTpOJ‘IBHEl'}'I pabota Ne3 o teme "OCHOBHBIE KJIaCCHI HEOPTaHUYECKHUX
COCTMHEHU N
7 Ilepuoanyecknii 3aK0H M MEPHUOAMYECKASI CUCTEMA XMMUYECKHX 3JIEMEHTOB
JA.N.MeHnaeneeBa u CTpoeHHE ATOMOB.
14.03 [TepBbie MOMBITKH KIaCCHPHUKAITUN XUMUYECKUX diieMeHTOoB. [ToHsTHE O Tpymmax
CXOJTHBIX JIEMEHTOB
18.03 Ilepuoanueckuii 3akoH u [leproanueckas cucreMa XuMHYECKUX 31eMeHToB Jl. U.
MeHneneeBa
21.03 [Tepuoppl, rpymIbl, MOATPYIIBI
01.04 Crpoenune atomoB. CocTaB aToMHbIX siiep. M30Tonsl
04.04 CtpoeHue 2JIeKTPOHHBIX 000JI09eK aTOMOB 3J7ieMeHTOB [leproandeckoii cucTemMsl
JI. 1. MenneneeBa
08.04 XapakTepucTuKa XUMHYECKOTO JIEMEHTA 0 €ro MoyIokeHuto B [lepuoanaeckoit
cucteme /1. 1. MenaeneeBa
11.04 3nauenue [leproanueckoro 3aKkoHa JUIs pa3BUTHs HAyKH U npakTuku. . 1.
MeHeneeB — y4€HbIN, IEAAror U rpakIaHuH
11 Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEaKIUH.
15.04 DJIEKTPOOTPULIATEILHOCTh ATOMOB XUMHUYECKHUX 3JIEMEHTOB
18.04 WNonnas xumuyeckas CBsI3b
22.04 KoBasieHTHas1 monsipHast XMMUYECKas CBA3b




25.04

KoBanenTHas HCMOJISIpPHAAd XUMHUUYCCKasA CBA3b

29.04 CreneHb OKUCICHUS

02.05 OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU

06.05 [Ipomexxyrounas arrectanus. Mtorosas koutposbHas padota Ned4 o Teme
«Ctpoenne aroma. XUMUYECKas CBS3b)

13.05 WTorn KOHTPOJILHOU PabOTHI.

16.05 PesepBHbIil ypok. O600111€HNEe U crcTeMaTu3alys 3HaHU|

20.05 PesepBHeIil ypok. O000IICHHE U CHCTeMAaTHU3alHs 3HAHHUH

23.05 PesepBHbIit ypok. O000IICHHE U CUCTEMATH3AIIMS 3SHAHHHA
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