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INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1Mo XMMHU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJICHA B
COOTBETCTBUU C @denepallbHBIM  TOCYJIAPCTBEHHBIM ~ CTAaHAAPTOM OCHOBHOTO  OOIIETO
00pa3zoBaHusl, YTBEPXKIACHHBIM IpHUKa3oM MuHUCTEpCTBa 00pa3oBaHus W Hayku PD ot 17
nexabps 2010 r. N 1897 (c usmenenusiMu u gomnonHeHussMu oT 29 nekabps 2014 r., 31 gexabps
2015 r.), a Ha ocHoBe DPOII no xumuu s 8-9 KIaccos.

OcBoeHue MpOrpaMMbl [0 XUMHUHU CIIOCOOCTBYET (HOPMUPOBAHMIO TPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HayyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH MpUPOJIBL,
[IEHHOCTHOTO OTHOIICHHUSI K HAyYHOMY 3HaHMIO U METOJAM MO3HaHMA B HayKe. V3ydeHne XumMuu
OPOMCXOMUT C TPHUBJICYCHHWEM 3HAHWA M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxarouuit mup», «buonorus. 5—7 knacce» u «®duszuka. 7 Kiaace».

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (POPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00JaCTU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpHI. 3afada y4eOHOTrO NpenMeTa COCTOUT B (YOPMUPOBAHHUU
CUCTEMbl XMMHYECKHX 3HAaHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO0 XapakTepa, S3blka HayKd, B
NprOOIICHNN K HAYYHBIM METOJIaM MTO3HAHMS TP U3YYEHUH BEUIECTB U XMMUYECKUX PEaKIii, B
(GOopMHpPOBaHMM W Pa3BUTHM T[IO3HABATEIBHBIX YMEHMH M WX NPUMEHEHWH B Y4eOHO-
MO3HABATEJILHON U yueOHO-UCCIIEe0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpaleHus C Bel[eCTBAMU B MIOBCEIHEBHON KHU3HH.

OO61iee yuCio 4acoB, OTBEAEHHBIX JJI U3yUYEHUS XMMHUU Ha YPOBHE OCHOBHOI'O OOILIEro
oOpa3oBanmus, coctaBiseT 136 gacoB: B 8 kiacce — 68 gacos (2 gaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).

PesepBHOE Bpems UcIoNb3yeTcs A 0000IEHHs U CUCTeMaTH3allui 3HaHUH.

Pabouass mporpaMMa OpHUEHTHMPOBAaHAa Ha HCIOJIb30BAaHUE YUYEOHHUKOB, BKIIIOUEHHBIX B
benepanbHbIi IepeYeHb Y4EOHUKOB:

[Nabpuensn O.C. Xumus. 8 kmacc: yued. st odpaszoBat. opranuzanuii/ O.C.I'aGpuensH,
N.C.Octpoymos, C.A.Cnankos.- M.: [Ipocsemienue, 2019.

I'abpuensn O.C. Xumusd. 9 knacc: yueO. ans oOpaszosar. opranuzaiuii/ O.C.I'abpuensH,
N.C.Octpoymos, C.A.Cnankos.- M.: [Ipocsemenue, 2019.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOIO 0Ouiero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIe 0O0Y4YEHHUsI XMMUHU B €UHCTBE YUE€OHOI M BOCIIUTATEIBHOMN JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH W  JTyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPaBUIAMU U HOpPMaMM NOBEICHUS U
CHOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUSA M COLIMAIM3ALUN O0yYarOIUXCS.

JIMYHOCTHBIE PE3yJIbTAaThl OTPaXKAal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKM B JKH3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(OpMaLuel 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpaKAaHCKOr0 BOCIIMTAHMSA:

IPEICTAaBICHNUS O COLMAIbHBIX HOpMax M MpaBUJIaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIeIOBATENbCKON, TBOPUECKOW W JAPYTMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENBHOCTH NP BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNKA CBOWX TOBApPHUINEH C MO3WIHMHA HPAaBCTBEHHBIX M
MIPAaBOBBIX HOPM C YUETOM OCO3HAHHMS MTOCIIEICTBHI IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSL:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY IS
NOHMMaHHS  CYIIHOCTH HaydyHOW KAapTHHBI MHUpa, MpEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3AX YEJIOBEKAa C MPUPOIHOMN Cpemoi, o poin
XMUMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

NO3HABATENbHbIE MOTHBBI, HalpaBIECHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUHM IO XHMMH,
HEOOXOMUMBIE Ui OOBSICHEHHs HAONIOJaeMbIX MPOIECCOB W SIBJICHWH, I0O3HABATEIILHOM,
UH(POPMAIIMOHHON M YUTATENBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHON paboTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, JOCTYHMHBIMH TEXHUUYECKUMH CpPEIACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

uHTEpec K OOyYeHHI0 M MO3HAHMIO, JIF0OO3HATEIBbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH M YPOBHs 00y4EHUS B AJIbHEHILEM;

4) ¢popMHUpPOBaHHS KYJIbTYPHI 3/10POBbI:

OCO3HaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 37J0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 JXKW3HU, OCO3HAHME IIOCIEACTBUH W HENPUSATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOrojsi, HApKOTHKOB, KYpPEHMS), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEaIbHOU
JKU3HU,

5) Tpy10BOT0 BOCTIMTAHMS:

HWHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TPOodeccuil U Tpyaa pa3IMdIHOro poja, YBaXKCHHE K
TPy M pe3yJibTaTaM TPYIOBOW JCATEIHHOCTH, B TOM UYHCJIE Ha OCHOBE NPHUMCHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C yYETOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MpO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHUSA:

HKOJIOTHYECKU LIETIECO00pa3HOe OTHOIICHUE K MPUPOIC KaK MCTOYHHUKY >KU3HHU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHUS TPAaBUJI OE30ITaCHOTO MOBEACHHS NIPU paboOTe ¢ BEIISCTBAMH,
a TaK)Ke B CUTYalMAX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJICH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PELICHUs
3aJ1a4, CBSI3aHHBIX C OKPY>KAIOIIEH MPUPOJAHON CPEOid, UIsl MOBBIIICHHUS] YPOBHSI 9KOJIOTUYECKOU
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa SKOJOTMUECKUX MPOOJIeM W MyTeH MX perieHus
HOCpeI[CTBOM METOAOB XMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/UI pYKOBOIICTBOBaTI)Cﬂ HM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B COCTaBC MeTaHpeﬂMeTHBIX pe?,YJ'IBTaTOB BBIACIAOT 3HAYUMBIC IS (1)0pMI/Ip0BaHI/I$I
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUI, TMIOTe3a, (aKT, cUCTEMA,
MPOILIECC, KCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSTENILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM eI TENbHOCTH.

Ilo3naBaTe/1bHBbIC YHHBepCAJIbHbIE Y4eOHbIe 1eHCTBUS

Bba3oBrle Jlornuyeckue 1elcTBUA:

YMGHI/IZ HUCIIOJIB30BAThH HpI/IéMLI JIOTUYCCKOTO MBINIJICHUA HpI/I OCBOCHHNHN 3H3HPII>1:
pacKpbIBaTh CMBICI XUMHUYECKHMX MOHIATHM (BBLAENATh HX XapaKTepHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTNIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘—II/IHHO-CJ'IeHCTBeHHI)Ie CBs3H
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, IeyKTHBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBObI U 3aKJIFOUEHUS;

yMEHHE MPUMEHATHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHUH, NPeoOpa3oBbIBaTh LIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKass (GopMyla M YypaBHEHHE XHMHYECKOH peakluud — TpU pElIeHUH Yy4eOHO-
MO3HABATENIBHBIX 3a/la4, C YyYETOM OTHX MOJEIBHBIX TMPEJACTABICHUN BBISBIATH U
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPU3HAKH H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaxunﬁ, BBISIBJIIATH OGH.IPIG 3aKOHOMepHOCTI/I, HpI/I‘-II/IHHO-CJICIICTBCHHBIe CBiA3U U
HpOTHBOpG‘II/ISI B H3yqaeMBIX HpOI_ICCCElX U SIBJICHUSX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



YMEHHE HUCIOJB30BaTh MOCTABJICHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0JaTh 32 X0JIOM IpOoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa), KPUTUYECKH
OILICHUBATh IPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE IPUMEHATh Pa3IMYHbIE METOJIbI U 3aMPOCHI IIPU MOUCKE U 0TOOpEe MHGOPMAIIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIa/IeHUE KYJIbTYpPOil aKTUBHOTO HCIIONIb30BAHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

yMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B TMpollecce Y4eOHON U uccienoBaTeNbCKON
NEeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaloLIel MpUpOAHON CPeIbl.

KomMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe JeHCTBUSA:

YMEHHUs 3aJlaBaTh BOINpPOCHl (B XoAe Juajora W (WIM) JAUCKYCCHH) TIO CYLIECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THUCBbMEHHBIX TEKCTaxX; JAEJNaThb IPE3CHTALUI0 pE3YJbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHSI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
UCCIIE/IOBATEIbCKON JIEATENbHOCT MPH PEIIeHHH BO3HHUKAIOIIUX MpoOjieM Ha OCHOBE ydéra
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUM, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUSA:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOonee HPQEKTUBHbIE CHOCOOBI pelIeHHs Y4YeOHbIX M MO3HABaTENbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTax —
BEIECTBAX U PEaKIIMIX, OLICHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM 1enu,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIlaHUM.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



o0yyarolMMHUCST HayyHble 3HAHUSA, YMEHUS M CIOCOOBI JEHCTBMH, cHenuduueckue s

OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro

UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.
K koHlly 00y4eHus npeiMeTHbIE pe3yJbTaThl JOJKHBI OTPa)XaTb CPOPMHUPOBAHHOCTh Y

06an}01unxc;1 YMEHMH:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJsipHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKiysi, Kiaccuukanus
peakuuii: peakliuy COeAMHEHUS, PEaKLIUU Pa3JIOKEHUs], PEAKIUN 3aMELICHUs, PEaKIIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KAaTMOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY JJIsi COCTaBJICHHS (OpMYyN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTpeNieNiATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNIeIEHHOMY KJIacCy COEIMHEHMH 1O QopMysaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B Ilepumonuyeckoil cucremMe, 3aKOHOB COXPaHEHHUSI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass mnonrpymmna (b-rpynma)», manble u OojiblIMe TEPUOIbI, COOTHOCHTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuognueckas cucteMa XMMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpeneeHue UX M0 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
addexry);

XapakTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IPEBPALLICHUN B Pa3IMYHBIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON AEATENIBHOCTH — AHAJINA3 U CHUHTE3,
cpaBHeHHE, 0000IeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUs CBOKCTB BEILIECTB U XMMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE =~ METOJbI  TO3HAHWS  —  HAONMIOJAEHWEe,  M3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PealbHbII U MBICIICHHBIH);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOIYYCHHIO
U coOupaHuio ra3000pa3HbIX BEIIECTB (BOAOpPOJA U KHCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTh XMUMHUYECKHE HKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakKMYC, peHoI(TaIenH, METUIIOPAHXK U APYTHE).
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHX MOHSITHI: XMMHUUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPHUIIATEIIBHOCTh, CTEICHh OKUCIEHUS, XUMUYECKas peakius, XUMHYECKas
CBsI3b, TCTUIOBOM dPPEKT peakiuu, MOJIb, MOJSPHBIH 00BEM, PacTBOP, IJIEKTPOIUTHI,
HEDJIEKTPOIIUTHI, DJIEKTPOJIUTHYECKAsT JUCCOLMAIMUS, pEeaklUUd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIC PpEaKIIUU,
OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  OKHUCIHUTENb,  BOCCTAaHOBUTEID,
OKHCJICHHEC ¥ BOCCTAHOBJICHHE, QJJIOTPONHS, aM(POTEPHOCTh, XUMHUYECKas CBS3b
(koBalleHTHasl, WOHHAs, MeETAJJIUYecKas), KpPUCTAJUIMUecKas pemeéTKa, KOpPpO3Hs
METAJUIOB, CIUIABBI, CKOPOCTb XHUMHUYECKOM peaklHuH, MPEeAesIbHO JO0MyCTUMAas
koHueHntpauus [1JIK BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKHUX TMMOHATUM U TPUMEHATH ITH
MOHSITHUS TIPU ONMCAHUH BEIIECTB M MX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0O CHUMBOJIUKY [UJIi COCTaBJICHHS (GOPMYJT BEUIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUN;

ONpEeNEeNsATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSX PA3TMYHOIO COCTaBa, MPUHAJICKHOCTh BEHIECTB K ONPEAeIEHHOMY
KJIacCy COENMHEHUH Mo (Qopmyliam, BUJ XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJuIMuecKasi) B HEOPraHMYECKUX COEIUWHEHHUSX, 3aps] HOHAa IO XWUMHUYECKOU
dbopmysie, XxapakTep Cpellbl B BOJHBIX PAacTBOpPaxX HEOPTaHWUYECKHX COCIUHEHHM, THII
KPUCTAJUTMYECKON PEIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuoaunueckoro 3akona JI. 1. MenneneeBa u 1€MOHCTPUPOBATH
€ro MOHMMAaHHE: OMHUCHIBATh U XapakTepu30BaTh TabmuuHyw (popmy Ilepuonnueckoi
CUCTEMBl XMMHUYECKHX ODJIEMEHTOB: pa3linyaTh TOHATUS «TJaBHas mnoiarpynmna (A-
rpynna)» u «mobouyHas moarpymnmna (b-rpynma)», maneie U OONbIINE TEPUOJBI,
COOTHOCUTh OOO3HAUEHHUs, KOTOpPhIE HWMEIOTCS B TIEPUOIWYECKOW Tabmuie, ¢
YUCJIOBBIMHA XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB M
3apsn Aapa, o0IIee YUCIo SJIEKTPOHOB U PACIPEICICHUE UX 10 SJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOINME 3aKOHOMEPHOCTH B W3MECHEHHMU CBOWCTB JJIEMEHTOB W HX
COEIMHEHUH B Mpeesiax MajblX MEPUOIOB U IIABHBIX MOJArPYIIl ¢ YYETOM CTPOECHUS
UX aTOMOB;

KJIACCHU(UITUPOBATh XUMHUYECKUE AIIEMEHTHI, HEOPTaHNYECKHUE BEIIECTBA, XUMUYECKUE
peakiuu (IO YHCIy W COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
s dekTy, Mo N3MEHEHUIO CTETICHEeW OKUCICHHUS XUMHYECKHUX dJIEMEHTOB);



XapaKTEepU30BaTh (OMUCHIBATh) OOmMUEe H CcHerudUuUeckrue XHUMHYECKHE CBOWMCTBA
IIPOCTBIX U CIOKHBIX BEILIECTB, MOATBEPK/Ias OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLIUII;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KHUCIIOT, IIEI0UYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS pPEAaKLIM HOHHOTO OOMEHA, YpaBHEHUS PEaKLMid,
MOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIy BELIECTBAMU
pa3IMYHbIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKiuii;

MPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS, BO3MOMXHOCTHU
MPOTEKAaHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSX;

BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa Mo (hopMyIie COeTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWJa IOJIb30BAaHUS XUMHYECKOW TIOCYIOW W J1aOOpaTOpHBIM
o0opys0OBaHHEM, a TaKKe IpaBuia oOpallleHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKUHUSMHU 1O BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX ONBITOB IO MOJYyUYEHUIO
U COOMPaHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa M YIIIEKUCIIOTO ra3a);

MPOBOAMUTH PEAKIMU, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX BEUIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHUI-, OpoMUI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWJIMKaT-, cylnbdar-, THJIPOKCHJ-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEpPAllMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEMAaTH3allhio, BBIABIEHUE MPUUMHHO-CIEACTBEHHbIX
CBA3EM — JUId M3y4YEHHUs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4YHble METOAbl T[O3HaHWS — HaOJIOJEHHE, U3MEpEeHue, MOJCIUPOBaHHE,
HKCIEPUMEHT (peaibHbIN U MBICTICHHBIN).



Conep:xxanue yuyeOHOro npeamera « Xumus»
8 KUIACC
IlepBoHayajibHbIe XUMHYECKHE NOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HM 4YelOBEKa. XMMHS B CUCTEME Hayk. Tema u
BenlecTBa. dusnueckue CBOWCTBAa BeLIECTB. ArperarHoe coctosHue BemniecTB. llonsatue o
METOJIaX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3IeMEHThl. CHUMBOJIBI XMUMHYECKHUX JIIEMEHTOB.
[IpocTbie u cioXHbIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCUTENIbHASI MOJICKYJISIpHAS
Macca. MaccoBasi J10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmoCBA3b KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacuérel mo ¢hopMysiaM XUMHUECKUX COSAMHEHUN.

dusnueckue M XMMHUUYECKHE SIBICHHUS. XWMUYECKas peakiuss U e€ MpU3HAKU. 3aKOH
COXPaHEHUS MAacChl BEIIEeCTB. XuMUUeckue ypaBHeHHs. Kinaccudukanus XuMUIecKuxX peakuui
(coenMHEHUS, PA3JIOKCHHSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJIOH, MpaBWiIaMH pabOThl B J1aOOpaTOpuu U MpuUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOM0IeHnEe (Pr3nueckuX (TUTaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE M KOHJIEHCAIIMS BOJIbI) U XMMHUYECKUX (TOpEeHHE CBEYH,
MPOKAIMBAHNUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCJIOTOM) SBJICHUH, HAOII0IeHNE
W ONHCaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiui (paslokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHnue ruapokcuaa meau (1) npu
HarpeBaHWM, B3aMMOJEicTBHE keie3a ¢ pactBopoMm coiu meau (), w3yuenume cmoco6oB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTa, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomatorpadusi, TMpoBeIEHHWE OYUCTKM TOBAPEHHOM COJHM, HaONIOJIeHHEe U OIMHCaHue
pe3yJabTaTOB TPOBEICHUS ONBITA, WJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3JaHUE
MojieIe MOJIEKYT (IIapOCTEPKHEBBIX ).

IIpakTyeckue padboTsi:

[IpaBuna paboTel B Ja0opaTopuu W TpHEMbl OOpalieHus ¢ JadopaTOpHBIM
000pyI0BaHHUEM.

Pasznenenne cmeceil (Ha mpuMepe OYNCTKU TOBAPEHHON COIN).

Baskueiilue npeacTaBuTe M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3ia€MEHT M IpOCTOE BEIIECTBO.
Haxoxxnenue xucioposa B mpupojie, Gpu3nveckue U XUMHUYECKHe CBOMCTBA (peaKkIMi TOPEeHus).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl TONydeHHUs KUCIOpoJa B Jabopatopuu u
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoge. O30H — autoTporHas MOJU(HUKAINS
KHCIIOpO/ia.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKHE peakuuu. TOoImauBO: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIIEHUE
HNapHUKOBOTO AP deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bogopon — »snemeHT u mpocroe BemlecTBO. Haxoxaenwe Bojgopona B MPHUPOJE,
¢u3nUeckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI oy4yeHus. Kucnoter u conu.

Moutsipabiii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®dusnueckue cpoiicTBa BoAbl. Boma kak pacrBopurens. PactBopbl. Hacelennsie u
HEHACBILICHHBIE PacTBOpHL. PacTBOpMMOCTH BewiecTB B Boae. MaccoBas 10/l BEIECTBA B
pactBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupone. 3arpsa3HeHue NpUpOIHBIX Boa. OxpaHa M OYMCTKA
IPUPOJHBIX BOJ.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
cojieoOpa3yromue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. Homenknarypa
OKcHJI0B. DU3NUECKHe U XUMUYECKHE CBOKMCTBA OKCUAOB. [lonyueHne okcruoB.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: WIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyueHue
OCHOBAaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinot. @usndyeckiue 1 XUMHUYECKUE
cBorcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiarypa coseil. @uzndeckue U XMMUYECKUE CBOMCTBa cosieil. [lomyueHnue
COJIEH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIMpeeNieHue COJCpKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHE, COOMpaHHE,
pacrio3HaBaHUE W HM3YyYECHHME CBOMCTB KHUCJIOPOJa, HAOJIOJEHHWE B3aUMOJCHCTBUSI BELIECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHHS W MpEKpallleHus ropeHus (moxkapa), 03HaKOMIICHHE C
oOpasiamMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, MOJy4YeHUE, COOMpaHHe, pacliO3HaBaHUE U
U3ydeHHE CBOWCTB BOjOpojaa (TopeHue), B3auMmojeicTBHe Bogopoma ¢ okcuaom memu (I1)
(BO3MO>XHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pAacTBOPEHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJ€H pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHUE OOpa3IlOB HEOPraHUYECKHX BEHIECTB PA3IMYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHUS OKPacKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3ydeHHUe
B3auMmojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuMii HeWTpaiau3aluud, NOJyYeHHUE HEepPAaCTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOIO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «Bakuenme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

IIpakTHyeckue padboTsbI:

[Tomydenue u codupanue KUCIOpoa, U3y4YeHHe ero CBOMCTB.

[TosrydeHue u cobupanue BoIOpOAa, U3YUEHHUE €ro CBOMCTB.

[IpuroroBieHue pacTBOPOB C ONPEAEICHHON MacCOBOM J10JIE PAaCTBOPEHHOTO BEIIECTBA.

Pemienne skcnepuMeHTabHBIX 3a7ady Mo Teme «BakHelme KIacchbl HEOPraHMYECKUX
COEMHEHUIN»

Ilepuoauuecknii 3axkoH u Ilepuognyeckasi cucrema xumudeckux sjiementos JI. HU.
MenpeneeBa. CTpoeHue aToM0OB. XUMHYeCKasl CBA3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[lepBrle TOMBITKA KIACCU(PUKALUK XUMHUYECKUX dleMeHToB. [loHsATHE O Tpymmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAJIBI, TaJOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(pOTEpHBIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMu4eckux osaemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DPU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI DJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAnep. HM3oromsl. Onextponsl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX dieMeHToB [leproaudeckoli CUCTEMbI
. W. MenneneeBa. XapakTepUCTUKa XHUMHUYECKOrO 3JIEMEHTAa IO €ro IOJOXKEHUIO B
Ilepuonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUs paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINAM U MEPUOIAM.

3nauenue Ilepunonnueckoro 3akoHa u [leproanueckoil CUCTEMbl XUMHUYECKHX JIEMEHTOB
JUIsl pa3sBUTHS HayKu U npakTuku. J[. . Mennenees — y4€Hbll U IPayKJaHUH.



XuMmuyeckas CBSI3b. KoBanenrnas (monsipHast u HEMoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEeHTOB. MoHHas CBs3b.

Crenenp  okucneHusi. OKHCIUTEIbHO--BOCCTAHOBHUTENbHBIE  peakuuu. IIpomeccs
OKHUCJICHUS U BOCCTAaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE OO0pa3IOB BEIIECTB METAUNIOB M HEMETaJUIOB, B3aMMOJICHCTBUE THIPOKCHA
[IMHKa C PacTBOPaMHU KHUCJIOT U ILEJI0Yel, MPOBEIECHUE OMBITOB, WLTIOCTPUPYIOMIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHMM (TOpEeHre, PEaKIIUU Pa3I0KEHHs], COSTUHEHUS).

Meostcnpeomemnuwie ceasu

Peanuzanus MexXpeAMETHBIX CBS3€H MPU U3YYCHUH XUMHH B 8 KJIACCE OCYIIECTBIISACTCS
yepe3 HCIONb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyUHBIX MOHSATHH, TaKk M TOHSATHIA,
SBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mmure ecTecTBEHHO--HAYyYHBIC TMOHATUSA: HAy4YHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJIEHHE,  IKCICPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBJICHHE.

®dusmka: Marepus, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
pPaZMoOaKTUBHOCTb, MOJIEKYJa, SJEKTPUUYECKUN 3apsl, BEUIECTBO, TeJ0, O00BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WUCCKUE BEIUYHMHBI, SAMHHIIBI H3MEPEHHUS, KOCMOC, TUIAHETHI,
3BE3061, ComHIIE.

buonorust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaANbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

Conep:xanue yueOHOro npeamera « XuMms»
9 KIIACC
BeurecTBo M XMMHUYeCKas peakuusi

Ilepuonnueckuin 3akoH. llepuoanueckass cucremMa xumMuueckux dyemeHtos 1. H.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEHUEM 3JIeMeHTOB B [leproanyeckoil cuctemMe U CTpOEHUEM MX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THUNBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THMA KPHUCTAIMYECKON PEMIETKH U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKIIaTypa HEOPraHWYECKHX BEIEeCTB. XUMHYECKUE CBOWMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKHX PEaKui MO pa3lUYHBIM MpHU3HaKaM (10 YUCITYy U COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIIeCTB, MO TEMJIOBOMY 3(dexTy, Mo H3MEHEHUIO CTerneHeu
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO yYaCTHIO KaTalu3aTropa). DK30- U
SHIOTEPMUUYECKHE PEAKIINHN, TEPMOXUMUICCKHEC YPaBHEHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKHX peaknusax. [IoHsITHE O TOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsTtwe o
karanuze. I[loHsiTHE O XuUMHUYeCKOM paBHOBecHH. @DaKTOPBL, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEaKIIUU 1 TTOJIOKEHUE XUMHUIECKOTO PAaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJCKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBl€HHWE YPAaBHEHHU OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii C UCIOJIb30BAaHUEM METO/Ia IIEKTPOHHOTO OanaHca.

Teopust AIEKTPOIUTUYECKON AUCCOIUALMK. DJIEKTPOIUTHI U HEAIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHU3M JHMCCOLMALMM BEIIECTB C PA3IMYHBIMU BHJAAMH XHUMHUYECKOW CBSI3H.
Crenenp auccoruanyy. CUIbHBIE U CIa0bIe AIEKTPOJIUTHI.



Peakiun woHHOTO OOMEHA. YCIIOBHS MPOTEKAHUS PEAKIUi MOHHOTO OOMEHa, MOJIHBIC U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHHUIl M COJIEH B CBETE
MpEJICTaBICHU 00 SJIEKTPOIUTUYECKON aucconuanui. KadecTBeHHblE peakIMud Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEILIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCIJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON pEaKIUuu OT BO3IECHCTBHS pPa3IMUHBIX
(bakToOpoB, UCCIIEJOBAHHE 3JEKTPOIPOBOAHOCTH PACTBOPOB BEILIECTB, MpOIEcca JAUCCOIUAINH
KHUCJIOT, ILENOYe U cojedl (BO3MOYKHO HCIIOJIb30BAHME BUJEO MaTEpUalIOB), IPOBEJIECHUE
OTBITOB, WLTIOCTPUPYIOIIUX IMPHU3HAKK NMPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKlUUid (TOpeHHe, PEaKlUu Pa3IoKEeHHs, COCAMHEHUS),
pacno3HaBaHUE HEOPraHMYECKUX BEILIECTB C IOMOIIbIO KAaYECTBEHHBIX pEaKUUi Ha HOHBI,
pelleHne SKCIEPUMEHTATbHBIX 33/1a4.

IIpakTyeckue padoTsbI:

Perenne skcriepuMeHTaIbHBIX 3a7a4.

HemeTa/iibl U X coeJUHEHHSA

OOmiass xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIC
crenieHn okucieHus. CTpoeHue MU (pU3MUecKHe CBOMCTBA IMPOCTHIX BELIECTB — TraJOr€HOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe Xjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaUlaMu,
mienoyamu).  XuopoBogopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJIopa U XJIOPOBOAOPO/a HAa OPTaHM3M 4YeJoBeKa. BakHenue Xaopuasl
U UX HaXO0XJIEHUE B IPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbBIE MOJU(HKAIIMKA KUCIOpPOJa U cepbl. XUMHUECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (GU3MYecCKue M XUMHUUYECKHe CBoWcTBa. OKCHABI CEphbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBa
(obmupe kak MpeAcTaBUTENS Kjacca KHUCIOT M cHenuduueckue). XUMHUYECKUE peakiuu,
Jekallie B OCHOBE HPOMBIIIICHHOTO croco0a MoyydeHus cepHoil KucnoTel. IIpumenenue
cepHoll kucnoTel. Conu cepHON KUCIIOThI, KaueCTBEHHAs peaklius Ha cyiab(aTr-uoH. Haxoxnenue
ceppl M €€ COEeIMHEHUH B IpUpoae. XHMHUYECKOE 3arps3HEHUE OKPYKAIoLEH Cpelsl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJIOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCcTpaHeHHWe B NpuUpoje, (HU3UUECKUue Hu
XuMH4eckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue u XMMHUECKHe
CBOWCTBA, MoylyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYECKre U XMMUYECKHE CBOICTBa,
npuMeHeHnne. KaduecTBeHHasi peakivsi HA MOHbI aMMOHMS. A30THasi KHCIIOTa, €€ MOJIyYEHHE,
¢u3mueckue M XMMHUYECKHE CBoOiicTBa (0OlIMe Kak TNpeACTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaJIbHBIX
ynoOpeHnil. XUMHUYeCKOe 3arpsi3HEHUE OKPY’KaIoIIel Cpebl COSAUHEHUSIMU a30Ta (KUCIIOTHbIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBBI U BOAOEMOB). Pocdop, amaoTpornHble MOIUPUKALNUN
doctopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnoTa,
bu3nYecKue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonp3oBanume ¢ocdaToB B KaduecTBe
MHUHEPaAJIbHBIX YA0OPEHHIA.

OO6mas xapakrtepuctrka 3jeMeHTOB |V A-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENCHU OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XUMUIeCKrue cBoicTBa. AncopOiusa. Kpyrosopot yriepona B mpupo/ie.
Oxcuapl yriaepona, ux (U3MYecKue U XMMUYECKHE CBOMCTBA, JIeHCTBHE Ha JKUBBIE OPTaHU3MBI,



MOJyYCHHE W TPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBI, CBsI3aHHbBIC ¢ oKcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAsS KUCIOTa H e
conmu, uX (uU3MYecKue M XHMMUYECKHE CBOMCTBA, MOydeHHe U mnpuMeHeHHe. KauecTBeHHas
peakuus Ha  KapOoHar-moHbl.  Vcmonb3oBaHwe ~ KapOOHAaTOB B OBITY, MEAMIMHE,
MIPOMBILUIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BEUIECTBAX KaK O COEAMHEHMSIX YIiepoja
(MeTaH, »TaH, OSTWJIEH, AaleTWIEeH, JTaHOJ, TJHUEPUH, YyKCycHas kuciota). I[Ipupoansie
UCTOYHUKU YIJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTH HUX TNepepabOTKu
(OeH3uH), uX poJib B OBITY M MPOMBINUIEHHOCTH. [IOHATHE 0 OMONOrMYECKH Ba)KHBIX BEIECTBAaX:
XKHUpax, OelKax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE €IHMHCTBO
OpraHWYECKUX U HEOPraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE U IPUMEHEHHUE.
Coenunenus kpemuusi B mnpupone. OOmme mnpencraBieHus o0 okcuge kpemuus (V) u
KpeMHUEBOU kucioTe. CUIIMKAThl, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIIEHHOCTU. BaxxHeilmue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, ILIeMEHT, OeToH, jkene300eToH. I[IpoOnembl
0€30MacHOro0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BELECTB, CBOMCTB COJIIHOM KHUCIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromme (U3NIeCKue W XUMUYECKHE CBOMCTBA T'aJIOTCHOB M MX COSAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB), O3HAKOMIIEHHE C 00pasllaMd XJIOPUIOB (TaJIOT€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepHuaoB), HaOdIofeHHWe Tpolecca OOYIVIMBaHUS  caxapa IOJx  JeicTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHCJIOTHI, MPOBEJIEHNE KaueCTBEHHOM peaklMM Ha Cyib(paT-HOH M HaOJIOJeHHE NMpU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yA0OpEHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHME M HU3YYEHHME CBOICTB aMMMaka, IpPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-nOH U U3yYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIMOJIb30BaHUE BHJIEOMATEPUANIOB), M3Y4YE€HHE MOJENeH KpUCTAIMUECKUX PEelETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YyCTPOICTBOM MPOTHBOra3a, NoJy4YeHue, CoOupaHue, paco3HaBaHue
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX peakIUil Ha kapOOHAT U
CHWJIMKaT-HOHBl W MW3YYEHHE MPU3HAKOB MX IMPOTEKAHMs, O3HAKOMJIEHME C MpPOIyKLHUEN
CHJIMKaTHOM IMPOMBIIIJIEHHOCTH, PEIIeHHE SKCIIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxkHeiue
HEMETAIIJIBI U X COETUHEHUS.

IIpakTHyeckue padboTsbi:

IToy4yenue consiHOM KUCIIOTBI, U3yYEHUE €€ CBOWCTB.

[Torydyenue amMmmuaka, U3y4eHHe ero CBOMCTB.

[TosrydeHue yriekucioro raza, u3y4eHue ero CBOUCTB.

Pemienne skcrepuMEHTaNbHBIX 3a7a4 10 TeMme «BaxHedmue HEMeTalibl U UX
COCIUHEHU.

Metannbl M X cOeIMHEHUS

OOmast xapakTepUCTHKA XWMHYECKUX JJIEMEHTOB — METAJIOB HA OCHOBAHHUU MX
nosnoxxeHus B [lepronuueckoit cucreme xumudeckux anemeHToB J[. 1. MenzaeneeBa u ctpoeHus
atoMoB. CTpoeHue MeTaioB. MeTalauyeckas CBsI3b M MeETaJNIMYecKass KpUCTalIndecKas
pemeéTka. DJIEKTPOXUMUYECKUN PAl HANpsOKEHUM MeTauioB. DU3MYECKHME W XUMHUYECKHUE
cBoiicTBa MeTayuioB. OO1IMe crocoOb! MmosyueHust MeTaioB. [IoHsATHE 0 KOPPO3HM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOoppo3un. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHUHN, OpOH32a) 1
UX IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.



[Ilenounbie MeTauibl: ookeHue B [lepuoanueckoi cucteMe XMMUYECKUX A1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHHE B mpupoje. Ouznueckrue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB U UX COCTUHEHUMN.

[[lenoyHo3emMenbHBIE METAIBI MarHWil M Kalblui: mosnokeHue B Ilepuoanueckoit
cucremMe xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME MX aTOMOB, HaxO0XJICHUE B
npupoje. Puznyeckue U XMMUYECKUE CBOICTBA MarHusi ¥ Kajiblus. BakHelnne coequHeHUs
KanpLus (OKCHUJ, TUAPOKCU, coin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPAHEHHUS.

AnmtoMunuii: nonoxkenue B llepumoamyeckoir cucteMe Xumudeckux sjemeHToB 1. .
MenieneeBa, CTpOCHHE aTOMa, HaxoXKJeHUe B mpupoje. Ousznyeckrue U XUMHUUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XUMHUYECKHX 3nemeHToB J[. H.
MenneneeBa, CTpoeHHE aToMa, HaxoXAeHue B mpupoje. dusnueckne U XMMHUYECKHE CBONCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MoJTy4eHue.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMl METalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
M3y4YeHUE Pe3yJbTAaTOB KOPPO3UM METaUIOB (BO3MOXXHO HCIOJB30BAaHUE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJIOKM (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), MCCIICIOBAHNE CBOMCTB JKECTKOM BOJIbI, IpoIlecca TOPEHHUs xKeje3a B
Kucioposie  (BO3MOXKHO  KCIOJNB30BaHHE  BUICOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajblus, allFOMUHUS, ITMHKA, xene3a (Il) u xenesa
(1), meau (1), HaGarOIEHME U OMKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHS,
KaJIig ¥ KaJIbIHs (BO3MOXKHO HCIIOIB30BaHUE BUIECOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMme «BaxkHeume MeTaibl U UX COCTUHEHUSD.

IIpakT4eckue padoTsbI:

JKecTkoCTh BOJIBI M METOJIBI €€ YCTpaHEHUSI.

Pelenune sxcriepruMeHTANbHBIX 3a4a4 10 TeMe « BaxkHele MeTallibl U UX COCIUHEHUS.

XuMHuS M OKpYyKaLIas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB U XHWMHUUYECKHX peaknuili B ObiTy. [lepBas momomp NpH XUMHUYECKHX OXOTax H
OTPABIICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3y4eHue o0pa3ioB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAITBI).

Meostcnpeomemmnvwie céasu

Peanuzanusi MeXnpeAMETHBIX CBA3€H NMPU M3YYEHHH XUMHH B 9 Kilacce OCYIIEeCTBIISETCS
4yepe3 HCIOJb30BAaHWE KaK OOIMMX €CTEeCTBEHHO-HAYYHBIX TMIOHATHWA, TaK U TIOHATHH,
SBJISIFOLIUXCS] CACTEMHBIMU JIJIs1 OT/ACJIbHBIX MPEMETOB €CTECTBEHHO-HAYUYHOI'O LIUKJIA.

OO0me ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIM (pakT, TUMOTE3a, 3aKOH, TEOpHs,
aHaNM3,  CHUHTE3,  KIacCH(UKalus,  MEePUOJUYHOCTh,  HAONIONEHUE,  DKCIEPHMEHT,
MOICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A((DEKT, TEXHOIOTHS, MAaTEPHAIIHI.

®usnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
pPaZloOaKTUBHOCTb, MOJIEKYJa, DSJIEKTPUUYECKUM 3apsii, MPOBOAHHUKH, MOJYyIPOBOIAHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas pEMETKA, CIJIaBbl, (U3MYECKHUE BEIMYUHBL,
€MHUILBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, MIIAHETHI, 3BE3/b1, COHILE.

buonorus: ¢orocunTe3, nprxanue, Omocdepa, IKOCUCTEMA, MHHEPAIbHBIC YIAOOpPEHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.



['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
HUCKOIIA€MBIE, TOILIUBO, BOJAHBIE PECYPCHL.



TEMATUYECKOE ITNIAHMPOBAHUE YUEBHOTI'O ITPEAMETA XMW A
8 KIIACC
(68 yacoB, 2 4yaca B HEJICIIO)

No Paznen KonnuectBo B TtOoM umcne
4acoB KOHTPOJIHBIX PadoT MPaAKTUYECKUX
paboTt

IlepBoHavYagbHBIE XUMUYECKHUE OHATHS 21 1 2
Baxueiime nmpencTaBuTeNn HEOPTaHMIECKUX 30 2 3
BemecTB. OCHOBHBIE KJIACChI HEOPTaHUYECKUX
COCAMHECHUM
[Tepnognueckuii 3akoH u [lepronnueckas cucrema 7 0 0
xumMudeckux saemenToB 1. 1. Menneneena.
CrtpoeHue aToMOB.
Xumudeckas cBsI3b. OKUCIUTEIBHO- 10 1 0
BOCCTAHOBHUTENIbHBIC PEAKIIUU

Hroro 68 4 5




TEMATUYECKOE ITNIAHMPOBAHUME YYEBHOT'O ITPEAMETA XMW A
9 KJITACC
(68 yacoB, 2 4yaca B HEJICIIO)

No Paznen KonnuectBo B TtOoM umcne
4acoB KOHTPOJBHBIX PaboT MPaAKTUYECKUX
paboTt

1. [ToBTOpEeHue U 00001IeHNE CBEICHUM 110 KypCy 8 5

KJ1acca. XMMHAYECKHUE PEaKIIUU.
2. DIIEKTPOIUTHYECKAS TUCCOIIUAIUA. XUMUYECKUE 12 1 1

peaKIliy B pacTBOpax
3. HemeTaiiel 1 UX COCTMHEHUSA 26 2 4
4, MerTainiel ¥ UX COSIUHEHUS 20 1 2
S. XUMHS U OKpY>Karolas cpeia 5

Htoro 68 4 7




ITOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne Tema ypoka KouunuyecrBo Hara Jdomamnee
n/n JacoB 3alaHue
wianupye | ¢akruuec
Mmast Kast

Pasnea 1. IleppoHayanbHble XUMHYECKHE NIOHATHS 21

1 [Ipenmer xumuu. Ponp XxuMuu B KU3HU YesioBeka. Tena u 1 I1.1
BeulecTBa. BBOJHBIN HHCTPYKTAXK 10 TEXHUKE 0€30IaCHOCTH.

2 [TonsTHe 0 MeTOAAX O3HAHUS B XUMUU 1 I1.2

3 [Tpaktuueckas pabora Ne 1 «IIpaBuna paGoTsl B 1abopaTopuu u 1 C.20-22
puéMbl 00palleHus ¢ Ja00paTOPHBIM 000PYI0BAHUEM))

4 ArperaTtHble COCTOSIHHSI BEILIECTBA. 1 I1.3

5 UucTtsie BemecTBa u cMecu. CriocoOBI pa3ziesieHus: cMecei 1.4

6 [IpaxTnueckas padorta Ne 2 «Paznenenue cmeceil (Ha npumepe 1 C.23
OYHCTKHU MTOBAPEHHOM COJIN)»

7 ATOMHO-MOJIEKYJISIPHOE YUEHHE. ATOMBI M MOJIEKYJIbI 1 IL.5

8 XUMUYECKHE dTIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHYECKUX 1 I1.6
2JIEMEHTOB

9 Xumnueckas popmyia. IIpocTeie U c0XKHBIE BEIECTBA 1 I1.7 ¢.39

10 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB. BaleHTHOCTH aTOMOB 1 I1.8
XUMHUYECKHX 3JIEMEHTOB

11 OtHocuTenbHas aroMHast Macca. OTHOCUTENBHAS MOJIEKYJISIPHAS 1 I1.7 c.40
Mmacca

12 MaccoBast 1011 XMMHUYECKOT0 JIEMEHTA B COEAMHEHUH 1 I1.7 c.41

13 Pacuet MaccoBoOil 10IM XUMHYECKOT'0 DJIEMEHTA B COEIUHEHNH 1 [ToBTOpUTH

n.7 c41

14 KonnuecTto BentectBa. Monb. MosnsipHas macca 1 I1.18

15 Du3nYecKne U XMMUYECKHE SIBJIEHUS. XUMHUUECKasl PEAKIIHSL. 1 I1.9,
[Ipu3Haky U ycaoBUs IPOTEKAHUSI XUMHUUECKUX PEaKIIHii KOHCIIEKT B

TeTpau
16 3aKOH COXpaHEHMs MACChI BEIECTB. XMMHUECKHE YPABHEHHUSI 1 I1.10
17 CocrapneHre ypaBHEHUH XUMHUYECKUX PEaKIUi 110 OMMCAHUIO. 1 IToBTOpPUTH




m.10

18 Kinaccudukanmss XuMuuecKux peakiuii (CoeTMHEHUS, 1 I1.11
pas3ioKeHusi, 3aMelIeHUs, 0OMeHa)

19 Bbruncienus KoaumuecTBa, Macchbl BELIECTBA 110 YPaBHEHUAM 1 [ToBTOPUTH
XMMHUYECKHUX pPEaKIMi .18 Ne

20 O06001IeHre 1 cucTeMaTh3anus 3HaHu 110 TeMe «Bemectsa u 1 [ToBTOPUTH
XUMHUYECKUE PEAKLIUI) 11.5-11,18

21 Kontponbnas padota Nel o teme «BemecTBa u XuMu4ueckue 1 BrIBOIIBEI K
peaKuum» rase 1

C.58
Pa3gen 2. BaxkHeiiniue npeicTaBuTe I HEOPraHU4eCKHX 31
BelecTB. OCHOBHBIE KJI1ACChl HEOPTAHUYECKHX COCIMHECHUH
2.1.Bo30yx. Kucnopoo. llonamue 06 oxcuoax. 6

22 Bosnyx — cmech razoB. CocTaB Bo3ayxa. 1 I1.12

23 Kucnopon — snemenT u npocroe BemectBo. O30H. dusnueckue 1 I1.13
CBOMCTBA KHCIOPO/Ia, CIOCOOBI €ro MOTy4YeHHs] B 1a00paTopuu u c.63-64
IPOMBIIIJICHHOCTH.

24 XHUMHYECKHE CBOMCTBA KHCIOPOa (pEeaKIIMH OKUCIICHHMS, 1 I1.13
ropenue). TernnoBoi 3¢(HeKT XUMUUECKON peaKklUU, OHSITHE O c.64-65,
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U SHJOTEPMUUECKUX HOBTOPUTh
peaKIusIx c.48

25 [Tpumenenue kucnopoaa. TomnuBo (HeTh, yroiab U METaH). 1 IT.13
3arpsi3HeHue BO3AyXa, CIOCOObI €ro Npe0TBPaIlCHUS c.65-67

26 ITpakTryeckas padora Ne 3 o teme «Ilonydenue u cobupanue 1 C.68
KHCJIOPO/a, U3yUEHHE €r0 CBOHCTBY»

27 [TonsiTue 06 okcuaax. I1.14
2.2.Booopoo. Ilonamue o kucnomax u conax. 8

28 Bonopon. Haxoxaenue B npupoze. Gusndeckue U XMUMHUYECKUE 1 I1.15
cBoiicTBa, mpuMeHeHne. CrmocoOb! OTydeHus: BOAOPO/Ia B
nabopaTopuu

29 [IpakTuueckas padora Ne 4 o reme «llomyuenue u cobupanue 1 C.74
BOJIOPO/1a, U3YUECHHUE er0 CBOMCTBY

30 [ToHsATHE O KHCTTOTAX 1 I1.16




31 [Tonsitue o comsix 1 n.17
32 Mossipablii 00bEM ra3oB. 3aK0H ABOTaJIPO 1 I1.19
33 Brrunciienusa o0b€Ma, KOJIMYECTBA BEIIECTBA ra3a 10 €ro 1 .20
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00BEMY
34 Brruncnenus 005EMOB ra30B MO YPaBHEHUIO PEAKIINH HA OCHOBE 1 Koncrekr,
3aK0Ha 00BEMHBIX OTHOILLICHUH Ta30B Ne
2.3.Booa. Pacmeopul. [lonamue 06 ocnosanusx. 6
35 dusnyeckre 1 XUMHUYECKHAE CBOMCTBA BOIbI 1 I1.21
c.89-91
36 CocraB ocHoBanui. [TonsTue 06 nHIUKAaTOpaX 1 I1.21
c.91-92
37 Boga kak pactBopurens. HachllieHHbIe U HEHACHIIIICHHbBIE 1 [1.22
pacTBopbl. MaccoBas 10J1sl BEIIECTBA B PACTBOPE
38 [TpakTuueckas padora Ne 5 no teme «lIpuroroBienue pacTBOpoB 1 C.97-98
C OnpeAeIEHHON MacCOBOM J10JI€ PACTBOPEHHOIO BELIECTBAY
39 O06o0menre u cucTeMaTu3alys 3HaHui 1o Teme «Kuciaopo. [ToBTOPUTH
Bonopon. Boga» m.12-22
40 Kontponbnas padota Ne2 o teme «Kucmopoa. Bogopoa. Boga» 1 BriBogs! k
TJIaBe
2.4.0cHoeHnble Knaccol HeOpeaHUYeCcKUX cOeOUHeHuil 11
41 Oxcupl: cocTaB, Kiaccu(uKalys, HOMEHKJIaTypa 1 11.23
42 [TonydyeHue 1 XuMHUECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1 C.104,
aM(pOTEePHBIX OKCHJIOB KOHCIICKT
43 OcHoBaHus: cocTaB, Ki1accupuKaiys, HoMeHkIarypa. [lonydenue 1 I1.24
Y XMMUYECKHE CBOMCTBA OCHOBAHUH C.105-107
44 Kucnotsl: cocTas, kiaccudukaius, HOMEHKIATypa 1 I1.25
C.108,
Tabnuna 9
Ha ¢.109
45 IlosnydyeHne 1 XUMHUYECKUE CBOMCTBA KUCIIOT 1 I1.25
c.109-110
46 Comnu (cpeanue): HOMEHKIATypa, CIIOCOOBI MOTYYEHHUS 1 I1.26

c.111-113




47 XuMHU4EeCKue CBOMUCTBA COJIEH 1 I1.26
c.113-115
48 [TpakTuueckas padora Ne 6. PemeHune skcriepuMeHTATBHBIX 33129 1 C.120
110 TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKUX COSTUHEHUID)
49 I'eneTndeckas CBA3b MEXKYy KJIACCAMU HEOPTaHUYECKUX 1 I1.27
COETUHEHUN
50 O06o06muieHne u cucteMaTu3anus 3Hanui mo reme "OCHOBHBIE 1 [ToBTOpUTH
KJIACChl HEOPraHUYECKUX COCAUHECHMI" m.23-27
o1 KonTponbnas padota Ne3 mo Teme "OCHOBHBIE KTacChl BriBoib! K
HEOPraHMYECKUX COCAMHEHM" 1 rJiaBe
c.121-122
Paznen 3. Ilepuoanuecknii 3axon u [lepuoguyeckas cucrema 7
xumudecknx 3ieMmeHToB [[.M.MenaeneeBa. CTpoeHne aToMOB.
52 [lepBbIe MOMBITKY KJIACCH(PHUKAINNA XUMUIECKUX FJIEMEHTOB. 1 I1.28
[ToHsiTHE O TPYIIAX CXOIHBIX JIEMEHTOB
53 [Iepnonnueckuit 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 1 [1.29
anemeHToB JI. 1. Menaeneera
54 [Iepuoasl, rpynnel, NOATPYIIBL. 1 11.32
55 Crpoenune atoMoB. CoctaB aToMHbIX sziep. M3oTonsl 1 I1.30
56 CtpoeHue 3JIeKTPOHHBIX 000JI04€K aTOMOB 3JIEMEHTOB 1 I1.31
[Tepuoanueckont cucremsl [. . Menneneesa
57 XapakTeprucTUKa XMMHUECKOTO 3JIEMEHTA I10 €T0 MOJIO0KEHHUIO B 1 I1.33
[Tepuoanueckoit cucreme . U. Menaeneesa
58 3nauenue [leproaudyeckoro 3aKoHa IJisi pa3BUTHS HAYKU U 1 C.130-131
npakTuku. J1. . MenaeneeB — y4€HbIN, N1e1aror U rpaK1aHuH
Pasnen 4. Xumnueckas cBsi3b. OKHCINTEIbHO- 10
BOCCTAHOBHUTEJIbHbIE PeaKIHH.
59 WNonHnas xumuyeckas CBsi3b 1 11.34
60 DNEeKTPOOTPHUIIATETFHOCTh aTOMOB XUMUYECKHUX AJIEMEHTOB . 1 I1.35,36
KoBaneHTHast mossipHasi XUMHYECKasi CBS3b
61 KoBanentHas HenosisspHas XuMu4eckasi CBsI3b 1 I1.35,36
c.158
62 CreneHb OKUCIICHUS 1 I1.38
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1 11.39




64 OxucauTenu 1 BOCCTAaHOBUTEIU [ToBTOPUTH
.39
65 O06o06muieHne 1 cucTeMaTu3anys 3HaHui 1o reme «CTpoeHue [ToBTOpUTH
aTomMa. XMMHYECKasl CBSI3b)» n.28-39
66 KonTponbras padora Ne4 mo Teme «CTpoeHue aroma. BriBojb! K
XUMHUECKas CBSI3b» TJIaBe
c.170
67 O06o001IeHre 1 cucTeMaTU3aIsl 3HaHUHA 110 HEOPTraHWYECKONH XUMUHU
8 kyacca
68 HroroBoe 060011eHNE 1 cUcTeMaTH3allvs 3HAHUH 32 Kypc

HEOpraHMYecKoi XuMuu 8 kiacca
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