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IMosicuuTenLHAA 3aMHCKA

Pabouas nporpamma no npeametry «Xumusi» B 9 kinacce MBOY «COILL umenn Kapna

Mapkca» paszpaboTtaHa B COOTBETCTBHM CO  CIEAYIOIIMMH  HOPMAaTUBHO-IPAaBOBBIMU
JIOKYMEHTaMU:

®denepanbubiii 3akoH oT 29 nexadps 2012 romga Ne273-03 «O6 obpa3zoBanuu B Poccuiickoit
Oenepanny (C U3MEHEHUSIMU U JIOTIOJIHEHUSIMU );
@enepanbHbIi  TOCYIapCTBEHHBIH  00pa30BaTENbHBIA  CTAaHIAPT OCHOBHOTO  OOIMIETro
o0Opa3oBaHUs, YTBEPKIECHHBIN MpUKa3oM MuHHCTepcTBa 00Opa3oBaHus M Hayku Poccuiickoit
Oenepannn ot 17 nexadps 2010 r. Ne 1897 (¢ u3BMEHEHUSAMH U TOTIOJTHEHUSIMH )
Mertoanveckue peKOMEHAALUHN M0 CO3JaHHI0 U (DYHKIIMOHMPOBAHUIO B 00IIE00pa30BaTEIbHBIX
OopraHu3anusax, pacioJOXCHHBIX B CEJIbCKOM MECTHOCTH M MaJIbIX ropojaax, n€HTpPOB O6pa3OBaHI/I${
€CTECTBEHHO-HAYYHON M TexHoJoruueckoi HampasieHHOcTell («Touka poctay) (yTBEp>KICHBI
pacnopsbkenreM MunuctepcTBa npocBenienusi Poccuiickoit ®eneparuu ot 12 staBapst 2021 1. Ne
P-6);
VYuebnsiit mman MBOY «Cpennsist obmeoOpa3zoBarenbHas mkoia numeHn Kapima Mapkca» Ha
2022-2023 y4eOHblii roz;
Kanennapuseiii yuebnsiii rpapuk MBOY «Cpennsisi o6meobpazoBaTenbHas MIKOJIa WUMEHU
Kapmna Mapkca» na 2022-2023 y4eOHblIii roa.

[Tporpamma paccuntana B 9 kiacce Ha 68 dacoB Ha rox (34 yueOHbIe Henenu, 2 4aca B

HEJIEIIO).



Ilnanupyemblie pe3yabTaThl 00yUeHUs

JIMYHOCTHBIE Pe3yJbTATHI 00yUYeHUsI

BrInyCKHMK JOJIKEH:

3HaMb U NOHUMAMb: OCHOBHBIE HMCTOPUUYECKHE COOBITUS, CBA3aHHBIE C PAa3BUTHEM XUMHU U

o01IecTBa; JOCTHKEHUSA B 00JACTH XUMHUHM U KyJIbTYpPHBIC TPaJuIUH (B YaCTHOCTH, Hay4dHbBIE

TPaJULMK) CBOEH CTpaHbl; OOIIEMUPOBBIE JOCTHXKEHHUS B 00J1aCTH XMMHUH; OCHOBHbIE IIPUHIIMIIBI

U MIpaBHUJIa OTHOIIEHUS K MPHPOJIE; OCHOBBI 3JJ0POBOTO 00pa3a KU3HU U 3I0POBbECOSPETAIOLIIX

TEXHOJIOTHH; MpaBWJIa IOBEJCHUS B YPE3BBIYAMHBIX CUTYalUsAX, CBA3aHHBIX C BO3JCHCTBHEM

Pa3IMYHBIX BELIECTB; COIMAJIbHYI0 3HAYMMOCTb M COJAEp)KaHHEe NPO(eccHil, CBSI3aHHBIX C

XHMHEH;

UCNBIMbIBAMDb: YYBCTBO FOPJOCTU 3a POCCUMCKYIO XMMHUYECKYIO HayKy M YBa)KEHUE K HCTOPUU

€e pa3BUTHS; YBaXKEHUE U IPUHATHE JOCTHKEHUH XUMUU B MUPE; JIIOOOBb K IIPUPOJE;

NPpU3HA6amyv: NEHHOCTh 37I0POBbS (CBOETO U JPYTHUX JIO/EH); HEOOX0AUMOCTh CaMOBBIPAXKCHHUS,

caMOpeaJIn3aliy, COLMAIBLHOTO IPU3HAHUS;

npoA6IAMb: HKOJIIOTUIECKOE CO3HAHWE; WHUIMATHUBY M JIIOOO3HATEIBHOCTh B M3YUYEHUH MHpA

BEIIECTB M PEAKLMH; YOEkKIEHHOCTh B BO3MOXKHOCTH IIO3HAHUS INPHUPOJbI, HEOOXOAUMOCTH

Pa3syMHOT0 UCIOJIb30BAHUS JTOCTHKEHUI HAYKH M TEXHOJIOTUH JIJIsl pa3BUTHsI OOLIECTBA;

VMemb: YCTAaHABIMBAaTb CBS3b MEXKIY LEJIbI0 H3Y4YEHHMs] XUMHM U TEM, JUIsI Yero OHa

OCYILECTBIIsICTCS (MOTHBAMH); BBINOIHATH KOPPUTHUPYIOIIYIO CAMOOLICHKY, 3aKJIIOYAIOIIYIOCs B

KOHTpOJIE 3a MPOLIECCOM U3YYEHUS XUMHM M BHECEHUU HEOOXOJUMBIX KOPPEKTHUBOB,

COOTBETCTBYIOLIMX 3TanaM U croco0aM M3y4eHHUs Kypca XMMHHM; BBITOJIHATh PETPOCHEKTHUBHYIO

CaMOOILIEHKY, 3aKJIIOYAIOLIYIOCsl B OLEHKE Mpolecca M pe3yjbTaTa H3y4EHUsS Kypca XUMUU

OCHOBHOM LLIKOJIBI, IOJABEACHUHA UTOTOB HA OCHOBE COOTHECEHMSI LIETIEH U PE3YIbTaTOB.

MertanpeameTHble pe3yJbTaThbl 00y4eHust

BBINyCKHUK OJKEH ymems.

e OMpeAensaTh Lelb YUeOHOU AESITEIbHOCTU C MOMOIIbIO YUUTENSI U CaMOCTOSATEIbHO, UCKATh
CpeCTBa €€ OCYIIECTBIEHUs, paboTas MO IUIaHy, CBEpATh CBOM JIEHCTBMS C LIEIbI0 M IpPU
HEOOXOIMMOCTH HCIIPABIISATH OMIMOKHU C TOMOIIBIO YYUTEIS U CAMOCTOSTEIBHO;

® COCTaBJIATh AHHOTALUIO TEKCTA;

e co3gaBaTb MOJENIM C  BBIJCJIIEHMEM CYIIECTBEHHBIX  XapaKTepUCTHK OOBEKTa U
NpPEeJCTaBICHUEM HX B IPOCTPAHCTBEHHO-TpahuuecKoil MM 3HAKOBO-CUMBOJINYECKOH popme;

e OMpeAensaTh BUIbl KJIACCU(PUKALUU (ECTECTBEHHYIO U HCKYCCTBEHHYIO);

® OCYIIECTBIAThH NPSIMOE I€TyKTUBHOE JOKa3aTeIbCTBO.

e paboTaTh MO COCTAaBICHHOMY IIJIaHy, MCIOJIb3Yysl Hapsily C OCHOBHBIMHM U JIONOJHUTENIbHBIE
CpelCcTBa (CIIpaBOUYHYIO JINTEPATYPY, CIIOKHbIE Tpudopsl, cpeactea MKT);

® C IOMOIIBIO Yy4YHTedsl OTOMpaTh s peleHHs y4yeOHBIX 3a7ad HeoOXOAMMBIE CIIOBAapH,
SHIMKJIONENH, CIPABOYHUKH, JIEKTPOHHBIE TUCKU;

® COIOCTaBJIATh U OTOMpaTh MH(OPMAIIHIO, TOJIYYCHHYIO U3 Pa3IMYHbIX HCTOYHHUKOB (CIIOBapH,
SHIMKIIONEUH, CIIPAaBOYHHUKH, JJIEKTPOHHBIE TUCKH, CeTh MIHTepHeT);

® NPEACTaBISATh MHPOPMAIMIO B BUAE TaOJMI], CXE€M, OMOPHOIO KOHCIIEKTa, B TOM YHCIE C
npumenenneM cpeacts UKT;

e 0hopMIIATH CBOM MBICIM B YCTHOM M INHUCBMEHHOH peud € Y4eTOM CBOMX YYEOHBIX M
JKU3HEHHBIX PEUYEBBIX CUTYalUi, B TOM 4ucie ¢ npuMeHeHneM cpeacts MKT;

® COCTaBJISATh PELEH3UIO Ha TEKCT;

® OCYIIECTBIISTH 10KA3aTEIbCTBO OT MPOTHUBHOTO.

® OpraHM30BBIBATh yueOHOE B3aMMOJEICTBHE B TpymIe (paclpeaensiTh pojiH, T0OrOBapUBAThCS
JPYT C IPYTOM U T. 11.);

® TpeaBUIETH (IPOTHO3UPOBATH) MOCIEACTBUS KOJJIEKTUBHBIX PElIEeHUl;

® TIOHMMAaTh IPUYUHBI CBOETO HEYCIIEXa U HAXOAUTh CIOCOOBI BBIX0/1a U3 3TOW CUTYalUH;

® B JUAJIOTe C YYUTENEM YUYUTHCS BbIpaOAThIBATh KPUTEPUHM OLIEHKH M OIpPENESATh CTEIEHb
YCIEIIHOCTH BBIMIOJIHEHUSI CBOEH pabOThI U pabOTHI BCEX, UCXO/IS U3 UMEIOIIUXCS KPUTEPUEB,
COBEPLICHCTBOBATH KPUTEPUHU OLIEHKH U N1OJI30BATHCS MU B XOJI€ OLIEHKU U CAMOOLICHKH;



OTCTauBaTh CBOIO TOYKY 3PEHHsI, apIyMEHTUPYSI €€;
HOJTBEPIKAaTh apryMEHTHI (haKTaMHu;

KPUTHUYHO OTHOCHTBHCS K CBOEMY MHEHHUIO;

CIyIIaTh IPYTUX, MBITAThCS IPUHUMATh APYT'YIO TOUKY 3pCHUS,
OBITh TOTOBBIM MU3MEHHUThH CBOIO TOUKY 3PCHUS;

cocTaBIATh pedepar mo onpeaeneHHoM Gopme;

OCYIIECTBIISATH KOCBEHHOE Pa3JICIUTEIBHOE JT0KA3aTEIbCTRO.

IIpenmeTHble pe3yJbTaThbl 00YUCHHUS
BbInycKHUK 10JIKEH yymemb:

OIKCHIBATH CBOMCTBA TBEPABIX, JKUAKHX, FA3000pa3HbIX BEIIECTB, BBIIEISAS UX CYIIECTBEHHBIC
NPU3HAKHY;

XapaKTepU30BaTh BEIECTBA [0 COCTaBY, CTPOSCHUIO U CBOMCTBAM, YCTaHABJIUBATh IPUYUHHO-
CJIEICTBEHHBIE CBS3H MEXKIY JAHHBIMU XapaKTEPUCTUKAMHU BEIECTBA;

PacCKpBIBaTh CMBICT OCHOBHBIX XMMHYECKHX MOHSATHH «aTOM», «MOJIEKYNa», «XHUMHUYECKUN
BIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE BEUIECTBO», «BAJICHTHOCTHY», HCIIONb3YS
3HAKOBYIO CUCTEMY XHMHH;

n300pakaTh COCTaB MPOCTEHIINX BEUIECTB C MOMOIIBIO XMMHUYECKHX (OPMYN U CYIIHOCTH
XUMHYECKHX PEAKIUi ¢ TOMOIIBI0 XUMUYECKUX YpaBHEHHIA,

BBIUKCIISTH OTHOCUTEIBHYIO MOJEKYISPHYI0O M MOJIIPHYIO MAacChl BEIIECTB, a TaKke
MacCOBYIO JIOJI0 XHMHYECKOTO JJIEMEHTa B COCAMHEHUSX /IS OIEHKH WX MPAaKTHYECKOH
3HaYUMOCTH;

CpaBHUBATh 110 COCTABY OKCHUbI, OCHOBAHUS, KHUCIOTHI, COJIU;

KJIacCU(UITUPOBATh OKCHJIBI U OCHOBAHUS 110 CBOMCTBAaM, KUCIIOTHI M COJIH 110 COCTaBY;
MI0JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBAaHHUEM U XUMUYECKOH MOCYIO0H;

NPOBOJUTHh HECIO)KHbIE XUMHUYECKHE OMBITHI W HAONIOJCHUS 3a W3MEHEHHSIMH CBOICTB
BELIECTB B IPOLIECCE UX IMPEBPALICHUM; COONIOAATh MpaBuUjia TEXHUKH O€30MaCHOCTU IpPU
MPOBEJICHIH HAOIIOICHUN U OIIBITOB;

pa3nuyaTh SKCIEPUMEHTAIBHO KHUCIOTHI M IIENOYH, MOJIB3YSICh WHAMKATOPAMH, OCO3HABAThH
HEO00XOIUMOCTh COOJIOICHHSI Mep 0€30MMacCHOCTH MTPH OOPANICHUH C KUCIOTAMU | IIEIOYaMH.
pacKkpbIBaTh CMbICH nepuoaudeckoro 3akona /1. 1. Mennaeneena;

OTMCBHIBATh M XapaKTEPHU30BaTh TAOIMYHYIO (OPMY MEPHOAMYECKOW CHUCTEMBI XMMHUYECKHX
AIIEMEHTOB;

XapakTepu3oBaThb COCTaB AaTOMHBIX SJep U pacHpeiesieHHe 4Yuciaa dSJIEKTPOHOB 10
AJIEKTPOHHBIM CJIOSIM aTOMOB XMMMYECKHX 3JIEMEHTOB MaJIbIX INEPUOJOB MEPHOAMUYECKON
CHCTEMBI, a TAaKXKe KaJlUs ¥ KaJIbIIHs,

pasnnyaTth BUABI XUMHUECKOW CBS3M: HMOHHYIO, KOBAJIECHTHYIO MOJSPHYIO, KOBAJIECHTHYIO
HEMOJISIPHYIO U METAJTINYECKYIO;

n300pakaTh 3JIEKTPOHHO-NOHHBIE (DOPMYIIBI BEMIECTB, 00Pa30BAaHHBIX XUMUYECKHUMHU CBS3SIMU
pa3HoOro BUAA;

BBISBIISATh 3aBHCHMOCTh CBOMCTB BEIIECTB OT CTPOEHHMS HX KPHCTANIMYECKUX PEHIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAITTMUECKHUX;

XapaKTepru30BaTh XUMHUYECKHE OJIEMEHTHl W WX COCIUHECHHS Ha OCHOBE TMOJIOXKCHHS
3JIEMEHTOB B NEPHOANYECKON CHCTEME U 0COOEHHOCTEH CTPOEHUS UX aTOMOB;

Ha3bIBATh MPU3HAKU M YCIOBHS MPOTEKAHUS XUMUYECKUX PEaKITHiA;

YCTaHABJIMBATH MPUHAIKHOCTh XUMHUECKOW PEaKIUU K ONMPEAeIEHHOMY THITY 110 OJHOMY
U3 KJIACCH(PMKAIMOHHBIX TPHU3HAKOB: 1) O YHCIy M COCTaBY HCXOAHBIX BEIIECTB H
IPOAYKTOB peakiuM (peakiyy COEAMHEHHs, pPa3jIOoXKeHHs, 3aMelleHuss U oOMeHa); 2) mo
BBIJICIICHUIO WJIM TIOTJIOMEHHUIO TETUIOTHI (PEaKIMH SK30TEPMUUYECKHE W DHIOTEPMUUYECKHE);
3) M0 M3MEHEHUIO CTENEHEH OKHCICHUS XMMUYECKUX DIIEMEHTOB (PEaKIUH OKHCIHTEIBHO-
BOCCTaHOBUTENbHBIE); 4) 10 00PaTUMOCTH Tpoliecca (peakiuu oOpaTUMble 1 HEOOpAaTUMBIE);
COCTABJIATh YPABHEHMS JEKTPOTUTHUECKON TUCCOIMALINU KUCIIOT, IeJI0ueH, Coel; MoIHbIe
U COKpalléHHbIC MOHHBIE YpaBHEHUS peakuuii OoOMEHa; YypaBHEHHMS OKHCIUTEIbHO-
BOCCTAaHOBUTEIIBHBIX PEaKITHii;



MPOrHO3UPOBATh MPOIYKTHl XMMHUYECKUX peakiuil mo ¢GopMynaM/Ha3BaHUSIM HCXOIHBIX
BEIIECTB; OMPEIEISTh UCXOIHBIE BeLIeCTBa 10 GopMysiaM/Ha3BaHUSIM MPOTYKTOB pPEaKLUu;
COCTABJISITh YPABHEHUs PEaKIUi, COOTBETCTBYIOIIMX IOCIEIOBATEIBHOCTH ((IIETIOUYKE)
MpEeBpaIllCHUII HEOPraHMYECKUX BEIIECTB PA3IUUYHBIX KIJIACCOB;

BBISIBIIATh B IPOLIECCE DSKCIEPUMEHTAa NPHU3HAKH, CBHUJAETEIbCTBYIOIIUE O MPOTEKAHUU
XUMUYECKON PEaKLnu;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MaCCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA;
ONpENIETATh XapaKkTep Cpebl BOIHBIX PACTBOPOB KUCIIOT U IIEJIOYEH MO U3BMEHEHUIO OKPACKU
WHJUKATOPOB;

IIPOBOJIUTh KA4E€CTBEHHBIC PEaKLUMH, MOATBEPKIAIOIINE HaJU4YMe B BOJHBIX pPacTBOpax
BEILECTB OT/ACJIbHBIX HOHOB

ONpEeNeNsATh NPUHAJICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY H3 H3Y4YEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

COCTaBISATH (POPMYJIIBI BEIIECTB IO UX HA3BAHUSM;

ONpEIETATh BAJIGHTHOCTh M CTENIEHb OKUCIICHHS 3JIEMEHTOB B BEILIECTBAX;

COCTaBIAATH (OPMYJBI HEOPTaHWYECKHX COCAWHCHHWN IO BaJCHTHOCTSIM H CTEIEHSIM
OKHUCJICHHS JJIEMEHTOB, a TaKXe 3apsjiaM HOHOB, yKa3aHHBIM B TaOJIUIIE PACTBOPHUMOCTH
KHCJIOT, OCHOBAaHUM U COJIEH;

OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHUS (DM3MUYSCKUX U XHMHUYECKUX CBOWMCTB IPOCTHIX
BEIECTB (META/VIOB M HEMETAJUIOB) M UX BBICIIUX OKCHIOB, OOpa30BaHHBIX 3JIEMEHTAMH
BTOPOT'O U TPETHETO MEPUOJIOB;

Ha3bIBaTh OOIIME XMMHYECKHE CBOMCTBA, XapaKTEPHBIC ISl TPYMI OKCHUAOB: KHUCIOTHBIX,
OCHOBHBIX

Ha3bIBaTh OOIIME XUMHUYECKHE CBONCTBA, XapaKTEpHbIE [UJIsI KaXJOr0 U3 KJIacCOB
HEOPraHWYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

MPUBOAUTH MPUMEPHI PEaKIUM, MOATBEPKAAONIMX XUMUYECKUE CBOWCTBA HEOPTraHUYECKUX
BEILECTB: OKCHUJIOB, KMCIIOT, OCHOBAHMI U COJIEH;

ONpEAENATh BEIIECTBO-OKUCIUTENb U  BEIIECTBO-BOCCTAHOBUTENIb B  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUSX;

COCTaBISITh OKUCIUTENbHO-BOCCTAHOBUTEIbHBIA OanaHc (IIsl W3YYEHHBIX pEakKIMii) Mo
MPEJIOKEHHBIM CXEMaM PEaKIIHii;

MPOBOJIUTH JIA0OPATOPHBIC OMBITHI, MOATBEPKIAIOIINE XMUMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKHUX BEIIECTB;

UCIIOJIb30BaTh TPU XAPAKTEPUCTUKE MPEBPAIICHUI BEIIECTB MNOHATUSA: «XUMUYECKAsS
peakuus», «peaKkiui COeAUHEHUS», «PEAKIIUN Pa3IOKEHUA», «PEAKIIMH 0OMEHay, «peaKluu
3aMENICHUS», «PEAKIINN HEUTpAIU3ALUN», «IK30TEPMUUECKUE PEAKIINNY, «IHA0TEPMUUYECKUE
peakiuu», «oOpaTUMbIE  PEAKIUU», «HEOOpaTHUMBbIE  pEaKIUu»,  «OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKLUUW», «TOMOTEHHBIE pEaKIUU», «TETEPOre€HHBbIE PEaKLUUN»,
«KATAIUTUYECKHE  PEAKIUU», «HEKATAIUTUYECKHUE peaklUu», «TermiaoBod  dddext
XUMUYECKON PEaKIIUN», «CKOPOCTh XUMHUYECKON PEaKIINNy, «KaTaau3aTopy;

XapaKTepu30BaTh XUMHUYECKHE OJJIEMEHThl |—3-ro TepuoAOB MO UX TMOJOXKEHUI0 B
[Tepuoanueckoil cucreme xumudeckux 3yemMeHToB J[. M. MenneneeBa: XUMUYECKUN 3HAK,
MOPSIIKOBBIM HOMED, IEPUO/I, TPYIIA, MOArPYyNa, OTHOCUTENIbHAs aTOMHAsi Macca, CTPOCHHE
aToMa (3apsl fA1apa, YUCIO NMPOTOHOB M HEHUTPOHOB B sijipe, OOIIee YMCIO 3JIEKTPOHOB,
pacmpesieieHue JJIEKTPOHOB IO JIIEKTPOHHBIM CIIOSIM, TPOCTOE BEIIeCTBO, (opMya,
Ha3BaHWE U THI BBICIIETO OKCHJA U TUIPOKCHUIA, JIETYYETO BOJOPOIHOTO COCIUHEHHS (IS
HEMETAIIJIOB));

XapaKTepU30BaTh OOIIME XUMUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHIOB U THAPOKCHJIOB;
MPUBOANTH TPUMEPHI PEaKIUK, MOATBEPKIAIONINX XWMHUUYECKHE CBOWCTBA aM(OTEpPHBIX
OKCHJIOB ¥ THIPOKCHIOB;

JIaBaTh XapaKTEPUCTUKY XMMHUYECKUX PEAKIMI MO YUCIY M COCTaBy MCXOJHBIX BEIIECTB U
MPOJYKTOB PEAKINH; TeTIIOBOMY (D (DeKTy;



HAMpaBJICHUIO TPOTEKAHUSl PEAKIMW; H3MEHEHUIO CTEIEHEH OKUCICHUS HJIEMEHTOB;
arperaTHOMY COCTOSIHUIO MCXOJIHBIX BEILIECTB; YYACTHIO KaTalln3aTopa;

OOBSCHATH U MPUBOJUTH MPUMEPHI BIUSHUS HEKOTOPHIX (PaKTOPOB (MPUPOAA pEarupyromux
BEILECTB, KOHILEHTpalusi BEIIECTB, JaBJIEHUWE, TEeMIEeparypa, KaTajlu3aTop, MOBEPXHOCTb
COTIPUKOCHOBEHUS PEarupyroIIrX BEIIECTB) Ha CKOPOCTh XUMHYECKUX PEaKIIHi;

HaONIOJaTh M OIHKCHIBATh YPAaBHEHUS PEAKLMA MEXKIy BEIIeCTBAMU C TMOMOIIBIO S3bIKA
XUMHH;

MIPOBOJIUTH OIBITHI, MOATBEP)KIAIONINE XMMHYECKHE CBOWCTBAa aM(OTEPHBIX OKCHIOB H
TUAPOKCHJIOB;, 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOW pEakIuH OT pa3IuvHbIX (aKTOPOB
(mpuposa pearupyromux BEUIECTB, KOHIIGHTpAllUs BEUIECTB, JIaBJIEHUE, TeMIeparypa,
KaTajiu3aTop, MOBEPXHOCTh COMMPUKOCHOBEHHSI pEarupyIoIIuX BEIIECTB).

UCIIOJIB30BATh MPH XapaKTEPUCTUKE METAILUIOB M UX COCIUHEHUN MOHATHUS: «METAJUIbDY, «pPsij
aKTUBHOCTH METAIIOBY, «IICIOYHBIC METAILIbIY, «IESI0UYHO3EMEIbLHBIC METAILIIB,

JIaBaTh XapaKTEPUCTHKY XUMHUYECKHX DJIEMEHTOB-META/UIOB (IIEIIOYHBIX METAJIJIOB, MarHus,
KaJIbLIMSI, QTFOMUHMUS, Kelle3a) M0 UX MoJjoxkeHuto B [lepuoanueckoil cucteMe XUMHUYECKUX
anementoB [[. . MenaeneeBa (XMMHUYECKUW 3HAK, MOPSJIKOBBIM HOMEp, MEpPUO, TpyIIa,
MOATPYIINa, OTHOCUTENIbHAS aTOMHAsi Macca, CTPOCHHUE aToMa (3apsl A/ipa, YUCIO MIPOTOHOB U
HEHUTPOHOB B s/pe, O0IIee YMCIIO JIEKTPOHOB, pacipeielieHue dJIEKTPOHOB 10 3JIEKTPOHHBIM
CJI0SIM), TIPOCTOE BEIECTBO, (hOpMyJsia, HA3BAHKUE U TUIT BHICIIETO OKCH/IA U THIPOKCUIA);
HA3bIBaTh COSAMHEHHSI METAIJIOB M COCTABIIATH UX (POPMYJIBI IO Ha3BAHUIO;

XapaKkTepU30BaTh CTpOEHHUE, 00mre PU3NUECKre 1 XMMUYSCKHE CBOMCTBA IIPOCTHIX BEIICCTB-
METaJIJIOB;

OOBSICHATH 3aBUCHUMOCTb CBOMCTB (HMJIM IPEICKA3bIBaTh CBOMCTBA) XMMHYECKHUX 3JIEMEHTOB-
METAaJLIOB (pamuyc, METAILUTNYCCKHUE CBOICTBaA 3JIEMEHTOB, OKHCIIUTEIBLHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA 3JIEMEHTOB) M OOpa3yeMbIX HUMHU COEAMHEHUN (KHCIOTHO-
OCHOBHBIE€ CBOMCTBA BBICIIUX OKCHJIOB M TMJIPOKCHUJIOB, OKHCIMTEIBHO-BOCCTAHOBUTEIbHbBIC
cBOMcTBa) OT monokeHus B Ilepumoamueckoil cucremMe XuMUYecKux 3jemeHtoB JI. H.
Menneneena;

COCTaBJISITh MOJIEKYJISIPHBIE YPABHEHMS PEAKLIMM, XapaKTepU3YIOIINX XUMHUYECKHE CBOWCTBA
METaVIOB M UX COEAMHEHUH, a TAaKXE 3JIEKTPOHHbIE YPABHEHUS MPOLECCOB OKHCIICHUS -
BOCCTAHOBJIEHUS; YPABHECHUS 3JIEKTPOJUTHUYECKON TUCCOUMAIMU; MOJIEKYJISIPHBIE, TIOJHBIE U
COKpAIlleHHbIE NOHHBIE YPAaBHEHHUSI PEAKIINI C YHaCTHEM 3JIEKTPOJIUTOB;

YCTaHABJIUBATh IMPUYUHHO-CIICICTBEHHBIC CBSI3U MEKIY CTPOCHHEM aToMa, XHUMHUYECKOU
CBSI3bI0, THIIOM KPHUCTAUIMYECKOW PEHIETKH METAIOB W HMX COCJUHEHUH, UX OOIUMH
bU3NYECKUMU U XUMUYECKUMH CBOWCTBAMU;

BBITIOJIHSITh, HAONIOATh W OINKUCHIBATH XUMHUYECKHW OJKCIIEPUMEHT IO PaCO3HABAHUIO
BOKHEUIITNX KATHOHOB METAJLJIOB, THIPOKCUI-MOHOB;

HKCIIEPUMEHTAIIbHO HCCIIE0BaTh CBOMCTBA METANIOB M HMX COEIMHEHMM, pelaTh
AKCIIEPUMEHTAIbHBIE 3a/1a4u 110 TeMe «MeTably;

MPOBOAMTH PACUYETHl MO0 XUMHUYECKUM (DOpMyIaM M YpaBHEHHSIM PEaKIIMil, TPOTEKAIOIUX C
Y4aCTHEM METAIIOB U UX COCUHEHUN.

WCIIOJIb30BaTh MPHU XAPAKTEPUCTHKE HEMETAIUIOB U UX COCIMHEHUMN MOHATHS: «HEMETAJUIbI»,
«TAJIOTEHBI», «AJUTOTPOMHBIE BUAOU3MEHEHUS», «KECTKOCTh BOJBD), «BPEMEHHAs KECTKOCTh
BOJIBI», «ITOCTOSIHHAS KECTKOCTh BOJIbI», «00IIast )KECTKOCTh BOIBI;

JaBaTh XapaKTEPUCTHKY XUMHUYECKUX DJIEMEHTOB-HEMETAUIOB (BOJOPOJA, TaJOTEHOB,
KHCIIOpOJia, cephl, azora, Qocdopa, yraepoma, KpeMHHS) TIO UX TOJOXKECHHIO B
[lepuonnueckoii cucreme xumudeckux snemeHToB J[. M. MenneneeBa (XMMHUUYECKHI 3HAK,
MOPSAKOBBIN HOMEp, IEPUOJ, TPYIINA, MOArPYIINA, OTHOCUTEIbHAS aTOMHAsi Macca, CTPOCHUE
aToMa (3apsn sapa, YMCIO MPOTOHOB W HEHUTPOHOB B siipe, OOINEe YUCIO DIEKTPOHOB,
pacmpeneneHne JJIGKTPOHOB TIO JJIEKTPOHHBIM CJIOSIM), TPOCTOE BEIIeCTBO, ¢opmya,
Ha3BaHME W THIN BBICHIETO OKCHJAa M THAPOKCUAA, (opMyla U XapakTep JIeTydero
BOJIOPOJHOTO COSTUHEHNS);

HA3bIBaTh COSAMHEHHSI HEMETAIIJIOB U COCTABIIATh UX (DOPMYITBI IO HA3BAHHUIO;



XapaKTepru30BaTh CTPOCHUE, 00MIIe PU3NUECKUE M XUMUIECKHAE CBOWCTBA IMPOCTHIX BEIIECTB-
HEMETAIJIOB;

OOBSCHATh 3aBUCUMOCTh CBOWCTB (WMJIU TMPEACKA3bIBAaTh CBONCTBA) XMMHYECKUX SJIEMEHTOB-
HEMETAIUIOB  (paauyc, HEMETaUIMYeCKUe  CBOWCTBA  JJIEMEHTOB,  OKHCIUTEIHHO-
BOCCTAaHOBUTEIILHBIC CBOMCTBAa 3JIEMEHTOB) M OOpa3yeMbIX HMH COCJAMHEHHH (KHCIOTHO-
OCHOBHBIC CBOMCTBA BBICHINX OKCHJIOB W THAPOKCHJIOB, JETYYHX BOJOPOIHBIX COCIMHCHUH,
OKHCITUTEIILHO-BOCCTAHOBUTEIILHBIC CBOMCTBA) OT mMoyiokeHUs: B [lepuommdeckoit cucreme
XuMHYeCKHX 31eMeHToB JI. . MeHnaeneena;

COCTABJIATH MOJICKYJISIPHBIC YPaBHEHUS PEAKIIHM, XapaKTEPU3YIOIUX XUMHYECKUE CBOWCTBA
HEMETAIOB U UX COCIUHCHUH, a TAKXKE SJICKTPOHHBIC YPAaBHEHHS IPOIIECCOB OKUCIICHHS-
BOCCTAHOBJICHHSI; YPABHEHUS AJICKTPOJIUTHICCKON TUCCOLMALINN; MOJICKYJISIPHBIE, TTOTHBIE U
COKpAIllEHHbIC HOHHBIC YPABHEHUS PEAKIUil C y4aCTHEM 3JICKTPOIUTOB;

YCTaHABIIMBATh MPUYMHHO-CIICACTBCHHBIC CBS3M MEXKIY CTPOSCHHEM aToMa, XUMHUYEeCKOU
CBSI3bI0, THIIOM KPHUCTAJUIMYECKON PEIIETKH HEMETAJUIOB W WX COCAMHEHUH, WX OOIIMMHU
(U3NIECKUMU ¥ XHMUYECKHMHU CBOWCTBAMH;

OTHCHIBATh XUMUYECKHIE CBOMCTBA BOJIOPOA, TaJIOTEHOB, KUCIOPOa, CEPHI, a30Ta, ¢ocdopa,
rpadura, anMasa, KpeMHUS U KX COCTUHCHHA C TTIOMOIIIBIO U SI3bIKA XUMUWY;

OIUCHIBATh CIIOCOOBI YCTPAHEHHUSI YKECTKOCTU BOJBI U BBIMOJHATH COOTBETCTBYIOIIUH MM
XUMHUYECKHUH SKCIIEPUMEHT;

BBIMOJIHATh, HAOMIOATh M OMKMCHIBATh XMMUYECKUN IKCIIEPUMEHT 10 PACIO3HABAHHIO HOHOB
BOJIOPOJIa U aMMOHHUS, CynbdaT-, KapOoHaT-, cunukar-, gpocdar-, XJa0pu-, OpomMua-, HOAMI-
HOHOB;

OKCIEPUMEHTAJIBHO HWCCIENIOBaTh CBOMCTBA META/LIOB M WX COCIUHCHHUU, pelarh
JKCIIEPUMEHTAJIbHBIE 3a/1a4u 110 TeMe «HemeTamiby,;

MPOBOAMTH PACUYETHI M0 XUMUYCCKUM (DOpMyrnaM W YpaBHCHHSIM PEAKIUi, MPOTEKAIOIINX C
y4aCTUEM HEMETAIJIOB U UX COCAUHEHHUIA.

oOpamiatbcss ¢ J1a0OpaTOpPHBIM OOOPYJOBAaHHMEM M HarpeBaTeIbHBIMH TPUOOpPaMU B
COOTBETCTBUH C NIPABUIIAMU TEXHUKH 0€3011aCHOCTH;

HAOIO/IaTh 3a CBOWCTBAMH METAJUIOB M HEMETA/NIOB M WX COCIUHCHWH W SBICHUSMH,
MPOUCXOIAIINMHU C HUMH,

OIUCHIBATH XUMUYECKUHN IKCIIEPUMEHT C TTIOMOIIBIO SI3bIKA XUMHH;

JIeNIaTh BBIBOJIBI 110 pe3yIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.



Conep:kanue y4eOHOro npeamera
9 knacc
BBenenue. O0masi XapakTepuCcTHKA XMMHYECKUX 3JIEMEHTOB U XMMHUYECKUX pPeaKkuuii.
Ilepuoanueckuii 3axoH u Ilepuoanyeckas cucrema xumudeckux diementos /1. U.
MenpeneeBa

XapakTepucTuKa 3JIEMEHTa 110 €ro NoJoKeHuIo B Ilepnoanueckoil cucteMe XUMHUYECKUX
anemenToB /1. 1. MenpneneeBa. CBoiicTBa OKCHIOB, KMCIIOT, OCHOBAHUI U COJIEU B CBETE TEOPUU
IIEKTPOJINTUYECKON JUCCOLUALIMY U OKUCIIEHUS-BOCCTAHOBIICHHUSI.

[TonsiTre o0 mepexoAHbIX d7eMeHTaX. AMQoTepHOCTh. ['eHeTHUeCKUid psii MepexoHOro
JJIEMEHTA.

[lepnonnueckuit 3akoH u Ilepuoamueckas cucrema xumudeckux snemeHtoB JI. .
Menneneesa.

Xumuyeckasi OpraHu3ainus >KMBOM U HEXKUBOW MPUPOJbI. XHMHYECKHI COCTaB sapa,
MaHTHUU U 3€MHOM KOpbl. XMMHUYECKHE DJIEMEHTHl B KJIETKaxX JKUBBIX OpraHu3sMoB. Makpo- u
MHUKPO3JIEMEHTHI.

O06o0uieHne cBeICHUN 0 XMMUYECKUX peakuusx. Kiaccupuranus XuMHUECKUX peaKIui
[0 Pa3IMYHBIM NpPU3HAKAM: «UHUCIO M COCTaB PEarupyrolmux M 00pa3yIoUIuXcs BEIIECTBY,
«TermaoBor  3pdexT», «HampaBlIEHUE», «U3MEHEHHE CTEleHEH OKHUCICHHUS JJIEMEHTOB,
00pa3yIoNIMX pearupyromye BemecTBay, «(hasay, «MCIoIb30BaHUE KaTalIn3aTopay.

[lonsiTHe O cCKOpPOCTM XHUMHUYECKOW peakuuu. DakTophl, BIUSAIOIIME HA CKOPOCTb
XUMUYeckux peakuuid. Karanuzatopsl u katanu3. MTHruOUTOpsl. AHTHOKCUIAHTHI.

demoncTrpanuu. Pazmumuneie Gopmber Tabmunbl JI. M. MenneneeBa. Mojaenu atroMoB
ateMeHTOB 1—3-ro mepuogoB. Mojenb CTPOCHHS 3€MHOTO Imapa (IOTepedHBINH paspes).
3aBUCUMOCTh CKOPOCTHM XHMMHYECKOM peakuuu OT NPHUPOAbl PEarupyrolux BeLIECTB.
3aBUCHUMOCTh ~ CKOPOCTM  XUMHUYECKOW  peakUMd OT  KOHLEHTPAaUWU  pearupyromux
COMPUKOCHOBEHMSI PEArupyroluX BeHIECTB («KUISAMIMA CJIOH»). 3aBUCUMOCTh CKOPOCTH
XUMUYECKON PEAKLMU OT TEMIIEPATYphl PEarupyrOIUX BEIIECTB. | OMOI€HHBIN U TeTepOreHHbIN
Katanu3bl. DepMeHTAaTUBHBIN KaTanu3. IHrubupoBaHue.

JlabopaTopubie onbiThl. 1. IlomyueHue ruapokcuaa LUMHKA M HCCIEIOBAHUE €TO
CBOMCTB. 2. MoaenupoBaHue nocrpoenus [lepuonnueckoi cucteMbl XUMUUYECKUX 3JIEMEHTOB /I,
W. Menneneera. 3. 3amenieHne xene3oM Meau B pactsope cynbdara menu (II). 4. 3aBucUMOCTb
CKOPOCTH XHMMHYECKOM peakuuMu OT MPUPOJbl PEarupyrolnX BEHIECTB Ha IpUMEpe
B3aMMOJICHCTBUS KHUCIOT C MeTajulaMu. 5. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKOH peakluuu OT
KOHIIGHTPAllUM pEearupyrollux BEIIeCTB Ha NPUMEPE B3aUMOJCHCTBHUS IMHKA C COJIIHOU
KHUCJIOTOM pa3IU4HON KOHILIEHTpalMH. 6. 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peakiuuu OT
MJIOIIA U CONPUKOCHOBEHHUSI pearpyrolux BemecTB. 7. MoaenupoBaHue «KUIISIIErO CIos». 8.
3aBUCHUMOCTh CKOPOCTH XHMHYECKOM peaklMyd OT TEeMIIepaTypbl PEearupyrolux BEIIEeCTB Ha
npuMepe B3aumojeiictBus okcuga meau (II) ¢ pacTBopoM cepHOM KHCIIOTHI pa3iMyHON
teMriepatypbl. 9. PasnokeHune mepokcuaa Boaopoja ¢ Mmomollbio okcujpa mapranmna (IV) u
karanas3el. 10. OOHapykeHHe KaTajaa3bl B HEKOTOPBIX MUILEBIX MpoaykTax. 11. Marubuposanue
B3aMMOJIEHCTBUS KUCIIOT C METAJIJIaMU YPOTPOIIMHOM.

Tema 1. MeTauibl

[Tonoxenne meramoB B llepuogmyeckon cucreme xumuyeckux sieMeHtoB J[. .
MenneneeBa. Meramuinueckasi KpUCTAINIMYECKAs PEIIETKA U METAJNINYECKasi XUMUYECKasl CBS3b.
O6mme ¢uzudeckue cpoiicTBa MeTawioB. CIUtaBel, UX CBOWCTBAa M 3HAUYCHHE. XUMHYECKHE
CBOMCTBA METAJUIOB KAaK BOCCTAHOBUTEJNEH, a Takke B CBETE€ UX TIOJOXEHHUS B
AIIEKTPOXUMHUYECKOM PSAY HaNpsHKEHUIN METaJlIoB.

Koppo3ust MeTamioB u criocodsl 00psObI ¢ Hell. MeTauibl B pupoje. O6mue crnocoobt
UX MOJIyYEHUS.

OO0masi XapakTepUCTHKA MIEJOYHBIX MeTaioB. Metamnsl B mpupone. OOmue
crnocoObl ux mnonydeHus. Crtpoenue atomoB. lllenounbie MeTanabl — MPOCTHIE BEIIECTBA.
Baxueiline coelUHEHHUsS IIEIOYHBIX METANIOB — OKCHAbI, TUIPOKCUABI U COJIA (XJIOPUIBI,
KapOoOHaThl, Cyib(aThl, HUTPAThl), WX CBOWCTBA M MPUMEHEHHE B HApPOJHOM XO3SHCTBE.
Kanuiineie yno6penus.



O0mas xapakTepucTHKa 3jeMeHTOB riaBHoil moarpynnsl II rpynmel. CtpoeHne
aroMoB. IllenouyHo3eMeNbHBIE METAIbl — IMPOCTHIE BEIIECTBA. BakHeWIne COEIUHEHUS
[IEJIOYHO3EMENbHBIX METaNIOB — OKCHJBI, THAPOKCUABI M COJHM (XJIOpUIbI, KapOOHATHI,
HUTpPATHI, cyabQaTsl, pocdaTsl), UX CBOWCTBA U IPUMEHEHHE B HAPOTHOM XO3SHCTBE.

AmomuHuii. CtpoeHne artoma, (U3UYECKHEC M XUMHUYECKHE CBOMCTBA TMPOCTOTO
BemecTBa. COENMHECHUS QTIOMUHHS — OKCHJI W THIPOKCHI, HX aM(OTEpHBIH XapakTep.
Baxneiimne conu amoMunus. [IpumeHenne alntoMuHus U €ro COeAMHEHUM.

Kenezo. Ctpoenue aroma, (pU3MYECKHEe U XUMHUYCCKHE CBOMCTBA MPOCTOTO BEIIECTBA.
['enernueckue psabl Fe?* u Fed'. Bakueilmmne comu jkeie3a. 3HAYEHHE jKelie3a U €ero
COEIMHEHUH ISl IPUPOJIbI U HAPOJHOTO XO35KCTBA.

JemoncTpanun. OOpa3ipl MIETOYHBIX M IIEJIOYHO3EMEIbHBIX MeTauioB. OOpa3iibl
CIUIaBOB. B3aumonelicTBue HaTpusi, JUTUA U KaJIbLMs C BOAOM. B3aumoneincrsue Hatpus u
MarHusi ¢ KuciopoaoM. B3zanmoaeicTBue MeTaiuioB ¢ HeMetauiaMu. [lonydenue ruipokcuion
xkenesa (I1) u (I11).

JlaGoparopHble onbIThI. 12. B3auMoelicTBue pacTBOPOB KUCIIOT U COJIEN ¢ METaJlIaMHU.
13. OsnakomiieHue c¢ pyaamu xkene3a. 14. OxpammBaHue TUIAMEHH COJIIMH IIEJIOYHBIX
MetaiyioB. 15. BzaumopeiictBue kaiapuus ¢ Bojoil. 16. IlonmydeHue ruapokcuiia Kajablus U
uccienoBanve ero cBoiictB. 17. IlomydeHue ruapokcHaa aalOMHHHMS M HCCIEJOBAaHUE €ro
cBoiictB. 18. B3aumoneilictBue xeneza ¢ coiisiHOM kucnotoi. 19. IlomyueHue TUIpOKCHIOB
xenesa (II) u (II) u u3yuenue ux cBONCTB.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTAJIOB M UX COeIMHEHUI

1. OcymiecTBieHre HENOYKH XUMUUYECKHUX ITPEBPAILICHUI.

2. [lonydeHue u cBOWCTBA COETMHEHUIN METAJLIOB.

3. PelieHue sKcnepUMEHTANbHBIX 3a]la4 Ha pacliOo3HaBaHUE U MOJYYEHHE COEIUHEHUU
METaJlIOB.

[Ipu 1ByX4acOBOM IUTAHHUPOBAHUH MIPOBOJUTCS TOJIBKO MpakTUyeckas padora 3.

Tema 3. Hemertasbl

OOmiass xapakTepuCTHKa HEMeTalioB: TmosioxkeHue B Ilepuogmueckoit cucreme
xumudeckux — onemerntoB  JI. WM.  MeHgeneeBa, OCOOCHHOCTH  CTPOCHHSI  aTOMOB,
anekTpoorpunarensHocts (D0) kak Mepa «HeMeTammuyHocTuy, psan 0. Kpucrammudeckoe
CTPOCHHME HEMETAJUIOB — IPOCTHIX BellecTB. AiutoTpornus. Ou3nyeckue CBONCTBa HEMETAIIOB.
OTHOCUTENBHOCTh MOHATUM «METAID) U «HEMETAILI».

Boaopoa. Ionoxenne Bogopona B [lepruonnueckoit cuCTeMe XMMUYECKUX AIEMEHTOB /1.
N.MenneneeBa. CtpoeHue atoma U MOJIEKyJibl. PU3HUECKHe 1 XMMUYECKHE CBOMCTBA BOJIOPO/A,
€ro MoJiydeHue U NpuMeHEHHE.

Bopa. Ctpoenue monexkynbsl. BogoponHas xumuueckas cBA3b. DuU3MUeCKHe CBOWMCTBa
BO/bl. AHOMaJMM CBOWCTB BoAbl. I'mapodunbHble W THIPO(OOHBIE BeliecTBa. XUMUYECKUE
cBoiicTBa BoAbl. KpyroBopoT Boasl B mnpupoje. Bopoouucrtka. Aspauus Boabl. BeITOBBIE
¢buneTpsl. MuHepanbHbie BOBL. JIUCTHINIMPOBAaHHAS BOJIA, €€ MOJTyYeHHEe U IPUMEHEHHE.

O0masi xapakrepucTtuka rajgoreHoB. CtpoeHue artomoB. IIpocTeie BemiecTBa u
OCHOBHBI€ COEIMHEHHUS TajJoreHoOB, WX cBoicTBa. KpaTkue cBenenus o xjope, 6pome, prope u
noze. [I[puMeHeHne rajioreHoB U UX COEAMHEHUN B HAPOJIHOM XO3SHCTBE.

Cepa. Ctpoenue aroma, aJuIOTPOIUS, CBOMCTBA M TMPUMEHEHHWE POMOMUYECKOW CEpHI.
Oxkcunsl cepsl (IV) u (VI), ux nomyuenue, cBoiicta u npumeHenne. CepHasi KUCIIOTa U €€ COJH,
UX IPUMEHEHUE B HAPOJHOM XO03sicTBE. IIpON3BOACTBO CEPHOM KUCIIOTBHI.

A301. CTpoeHHE aTOMa ¥ MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEIIECTBA. AMMUAK, CTPOEHUE,
CBOICTBA, MOJy4YeHHE U NpuMeHeHne. Colm aMMOHUS, UX CBOMCTBA M MpUMEHEeHHE. OKCHUIbI
azorta (II) u (IV). A3oTrHas kucnora, ee CBOICTBa M NpuUMeHEeHHe. HuUTpaTel U HUTPUTHL,
npobiieMa UX CoIepKaHUs B CEIbCKOXO03IUCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUSI.

®ocdop. CtpoeHue aToMa, aJUIOTPONHMs, CBOICTBa Oenoro u kKpacHoro ¢ocdopa, ux
npumeHnenue. OcHOBHbIE coeauHeHus: okcua ¢ochopa (V) m oprodocdopHas KHUCTOTA,
dochatsl. DochopHblie yroOpeHus.



Yraepoa. CrtpoeHune aromMa, auIOTPOINHs, CBOMCTBA MOAM(PUKANNN, TPUMEHEHHE.
Oxkcunst yrinepona (I1) u (IV), ux colictBa u nmpumeHeHne. KapOoHATHI: KalbIIUT, COJA, MOTAIII,
MX 3HAYCHUE B IPUPOJE U )KU3HU YEIIOBEKA.

Kpemunii. CtpoeHnue aroma, KpUCTAJIUIMUECKUNA KPEMHMI, €r0 CBOWCTBA U IPUMEHEHHE.
Oxkcun kpemuus (IV), ero mpupomnsie pasHOBUAHOCTH. CHUIUKATBl. 3HAYCHUE COCAMHEHUU
KPEMHHUS B )KMBOM M HEKUBOU ITpupoje. IIoHsTHE 0 CUIMKAaTHON TPOMBIIUIEHHOCTH.

JdemoncTpanuu. OOpa3nbl TaJlOT€HOB — TMPOCTBIX BEIIeCTB. B3anMmopeiicTBue
raJIOTEHOB C HATPUEM, C aJIOMUHUEM. BriTecHeHue xjgopom OpoMa miM Hoja U3 pacTBOPOB HX
coseil. BzaumopeicTBue cepbl C MeTaJUIaMH, BOJOPOJOM M KHCJIOpoAOM. B3aumoneiicTBue
KOHILICHTPUPOBAHHOM a30THOM KHUCJIOTHI ¢ Melblo. [lornomenne yriieM pacTBOPEHHBIX BEILLECTB
win ra3oB. BoccranoBienue menu u3 ee okcunpa yrieM. OOpasibl NPUPOIHBIX COEIUHEHUN
xJiopa, cepsl, pochopa, yriepoaa, kpemuus. OOpa3ipl BaXHEWIINX U1 HAPOJHOTO XO3s5iCTBA
cynbdaToB, HUTPATOB, KapOOHATOB, (hocharoB. OOpa3Lbl CTEKIA, KEPAMUKH, IIEMEHTA.

JlabopaTopubie omnbiThl. 20. IlomyueHue wu  pacno3HaBaHue Bojopoxaa. 21.
HccenenoBanne NOBEPXHOCTHOTO HATSKEHUs BOABL. 22. PacTBopeHue nepMaHraHaTa Kajaus WIN
MEIHOTO Kymopoca B Boje. 23. I'maparanus o6e3BokeHHOTo cynbhara memu (I1). 24.
HzroroBneHue rumncoBoro ormneyarka. 25. O3HaKOMJICHHE C KOJUIEKLUEH OBITOBBIX (DUILTPOB.
26. O3HaKOMIIEHHE C COCTaBOM MHUHEpanbHOU BOJbL. 27. KauecTBeHHas peakuusi Ha TajJOreHUI-
nonbl. 28. Ilonmydyenue u pacrno3HaBaHue kuciaopoga. 29. 'opeHue cepbl Ha BO3AYXE U B
kucnopoze. 30. CBoiicTBa pa3daBieHHOM cepHOit KucnoThl. 31. M3ydyeHue cBoiCTB ammuaka. 32.
PacniosnaBanue coineii ammonusa. 33. CBoiicTBa pa30aBIEHHOM a30THOM KHCIOTHL. 34.
B3aumopeiicTBie KOHIEHTPUPOBAHHON a30THOM KUCIOTHI ¢ Menwio. 35. 'openue ¢ocdopa Ha
BO31yxe W B Kuciopojne. 36. PacnosnaBanue ¢ocdaros. 37. ['operne yras B kuciopoze. 38.
[Tomyuenue yroiapbHOW KHUCIOTHI W u3ydeHue ee cBoiictB. 39. Ilepexon kapOoHaToB B
ruapokapOonarel. 40. Pasznoxenue ruapokapbonata nHarpus. 41. TlomydeHue KpemMHEBOU
KHCJIOTBI U U3yYEHUE €€ CBOMCTB.

Tema 4. IIpakTukym 2. CBolicTBa coeJHHEHHIT HEMETAJLIIOB

1. Pemrenue skcnepuMeHTaNbHbIX 3a4a4 1o Teme «lloarpynna ragsoreHosy.

2. Pemenne skcrniepuMeHTaNbHBIX 3a7a4 1o TeMe «lloarpymnmna kuciopoay.

3. Pewienue skciepuMeHTalIbHBIX 3a1a4 110 Teme «lloarpynmna azoray.

4. Pemienne sKkcnepuMeHTANIBHBIX 3a7a4 1o Teme «lloarpymnma yriepoaay.

5. llonyuyenue, cobupanue u pacrno3HaBaHHUE Ta30B.

[Ipu 1ByXuacoBOM IUIAaHUPOBAHHUM MTPOBOISATCS TOJIBKO MpaKTU4ecKue padboTsl 1,2 u 5.

Tema 5. O0001eHNe 3HAHMI 110 XUMHH 32 KYPC OCHOBHOM 1K0JbI. [TonroroBka k
rocyrapcrpeHHou uroropoii arrecrauuu (I'MA)

[lepuonnueckuii 3axkoH u llepuommueckas cucremMa Xxumuyeckux siemMeHtoB J[. U.
MenneneeBa. @U3MUECKMI CMBICI IOPSJAKOBOTO HOMEpPA JJIEMEHTa, HOMEPOB IEpUONA H
rpymmbl. 3aKOHOMEPHOCTH W3MEHEHHS! CBOWMCTB 3JIEMEHTOB U MX COEIMHEHHMM B NEpPUOJaX U
rpynmnax B CBET€ MPEACTaBICHUI O CTPOECHUM aTOMOB 3J€MeHTOB. 3HaueHue [lepumoauyeckoro
3aKOHa.

Bunbl XMMHUYECKUX CBSI3€M M THUIIBI KPUCTAJUIMYECKHUX PEIIETOK. B3anMOCBs3b CTpOCHUS
Y CBOMCTB BEILIECTB.

Krnaccudukanys XuMUYECKMX peakuui MO pa3Iu4HbIM NpH3HAKaM (YUCIO U COCTaB
pearupyromux U 00pa3yronuxcs BEIIecTB; HaJu4Kue TpaHUIlbl pa3zaena ¢asz; TeroBoil 3pQexT;
U3MEHEHUE CTEeNeHEeW OKMUCIEHUS AaTOMOB; WCIOJb30BaHHWE KaTajau3aTopa; HaIpaBlieHUE
npotekanus). CKOpOCTh XMMHUECKUX peakuuid u (pakTopsl, BIusgomue Ha Hee. OOpaTUMOCTh
XUMHUYECKHUX PEAKINH U CIIOCOOBI CMEIIEHNs XUMHUUECKOT0 PAaBHOBECHSI.

[Ipoctble u crnoxHbIE BellecTBa. MeTamibl 1 HeMeTalllbl. ['eHeTuuecKkue psbl MeTasia,
HeMeTala M mepexofgHoro Meramwia. OKcuAbl W THAPOKCUABI (OCHOBAaHMS, KHUCIIOTHI,
ampoTepHbIe THAPOKCHUBI), conu. MIX cocTaB, kiaccudukanus 1 o0Ire XuMHIECKHe CBOWCTBA B
CBETE TEOPUHU TEKTPOIUTUYECKON TUCCOLIHUAIIUH.

IIpakTHYeckast 4YacTh



N3 cniucka, peKOMEHIyeMbIX aBTOPCKOM MPOrpaMMOM, B3SITHI CIAEAYIOIIUE TPAKTHYECKUE

paboTHI:

1. OcymecTBieHre NEMOYKH XUMUIECKUX TIPEBPAIICHUM.

2. Tlomy4yeHue u cBOICTBa COEMHEHUI METAIIIOB.

3. PemieHne 5SKCHepUMEHTANbHBIX 3aj]ad Ha paclo3HaBaHHE W TIOJy4YeHHE COEIMHEHUN
METAJIJIOB.

Pemenne sxcniepuMeHTanbpHbIX 3aaa4 1o reme «lloarpynna kucinoponaay.
Pemenue skcniepumenTanbHbIX 3a1a4 1o reMe «lloarpymnmna azora u yriaepoaa.
6. Ilomyuenue, coOupaHue u pacro3HaBaHUeE T'a30B.

oA~

No Kon-Bo
Hazpanwue paznena n/p
/1 JacoB
Brenenue. O0mas xapakTepucTHKa XUMUYECKHUX JIEMEHTOB U
1 | xummueckux peaxuuil. [lepuoauueckuii 3akon u Ileproguueckast 10 -
cucteMa xuMu4deckux snemenToB [. . Mengeneesa
2 MerTauisl 17 3
3 Hemeraminl 28 3
O06o00uIeHre 3HaHMI IO XUMHUH 32 KypC OCHOBHOM IITKOJIBI.
4 11 -
IToaroroska xk OI'D
7 O06001menne 3 -




TemaTuyeckoe MIIAHMPOBAHUE
9 knacc
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BBenenune. O0masi XapakTepuCTUKA XMMUYECKUX 3JIEMEHTOB U XMMUYECKUX
peaxkuuii. [lepuoanyeckuii 3axkon u [epuoanyeckasi cucrema xumudeckux | 10
j1emMeHTOB JI. 1. MeHnpeieeBa
1. | 1 | Uucrpyktaxx mno Tb B kabuHere XuMHUH. XapaKTePUCTHKA
5 o | XHMHUECKOrO 3JIEMEHTa Ha OCHOBaHMHM ero monoxkenus B [ICXD JI. K. | 2
' Meneneena
3. | 3 | AmdoTepHbBIe OKCUIBI U TUAPOKCHIBI 1
4 | 2 [lepuonnueckuii 3akoH u llepmoamyeckas cucTeMa XHUMUYECKUX 1
sneMeHToB [l. 1. Menaeneera.
5. | 5 | Xumuueckas opraHu3aius Npuposl 1
6. | 6 | Kmaccuduxarms XuMUIECKIX PEAKIUI 110 Pa3IMIHBIM OCHOBAHUSM 1
7. | 7 | IloHATHE O CKOPOCTH XUMUYECKON PEAKIIUU 1
8. | 8 | Karanu3zaTopsl u karanms
O06o0mmenue u cucremMarusanus 3HaHui 1o teme «BBenenue. Obmas
9 g | XQPAKTEPUCTHKA XMMHMYECKMX OJEMEHTOB M XUMHYECKHX peakIuii. 1
' [lepuognueckuii 3akoH u Ilepuonuyeckass cucTeMa XUMHUYECKUX
anemenToB /I. 1. MenaeneeBay
Kontponbnas padora nmo teme «BBemenue. OOmias xapakTepuUCTHKA
10 | 10 | XMMHUECKUX OIEMCHTOB U XHMHYECKHX peakuuii. Ilepuoanueckuii 1
3akoH u Ilepmomuueckas cucrema xumuueckux snemeHtoB JI. U.
MeHieneeBa»
Tema 1. Merasuibl 17
111 1 Bex wmennbiii, OpoH30BBIM, kene3Hbli...[lonoxkeHne MeTannoB B 1
Ilepnoanueckoit cucreme JI. . MenpaeneeBa u CTpoeHHE UX aTOMOB.
12.| 2 | ®usuueckue cBoiicTBa MeTauioB. CIIaBbl. 1
13.| 3 | Xumuueckue CBOMCTBA METANIOB 1
14.| 4 | Merauisl B npupojie. O61mue crnocoObl UX MOTy4YeHUs 1
15.| 5 | IlonsiTHE O KOPPO3UU METAIIIOB 1
16.| 6 | IllemouHble MeTaNIBI. 1 nadop O3
M0 XUMHH
17.| 7 | bepunnuii, MarHuil ¥ ET0YHO3EMENIbHBIE METAJLIBI. 1
18.| 8 | CoemuHeHUS IMIETOYHO3EMEITBHBIX METAIIIIOB 1 nadop OI'3
M0 XUMHH
19.| 9 | Amomunuit 1
20.| 10 | CoenuHeHuUs alIFOMHHHUS. 1 nabop OI'3
10 XUMHH
21.| 11 | XKeneszo 1
22.| 12 | CoenuHeHus xemnesa. 1 nadop O3
110 XUMHUH
23| 13 HpaKaneCKVaﬂ padora Ne 1 «OcyniecTBiieHnE HENOYKN XUMUYECKUX 1 Habop OI'D
TIPEBPAIICHUIN 110 XUMHH,
o4 | 14 IIpakTnyeckass padora Ne 2 «[lonmydyeHue U CBOMCTBA COEAMHEHUI 1 JaTYUKU

METAIJIOB»

nudposoit




25 | 15 IIpakTuyeckass pa6ora Ne 3 «PemieHne SKCIEpUMEHTAIBHBIX 3a7a4 1 nmabopaTopun
Ha pacno3HaBaHUE W MOJYYCHHUE COCTUHEHUI METaJIIOB) Releon
26.| 16 | O0o006menne 35alMii 110 Teme «MeTaibD 1
27.| 17 | KontponbHas paboTa no reme «MeTamibh»y 1
Tema 2. HemeTtaJuiibl 28
28| 1 Hemerannel: aTombl U mpocThie BemiecTBa. Kucimopoa, 030H, BO3AYX. 1
OO01mmast xapaKTepUCTHKA HEMETAIUIOB.
Habop OI'D
0 XUMUH,
29.| 2 | Bogopoxn 1| eTHMRH
g poBoi
nabopaTopun
Releon
30.| 3 | Bona. 1
31.| 4 | Boxa B ®U3HU YEIOBEKA. 1
32.| 5 | I'ajmorenst 1
Habop OI'D
10 XMMHH,
33.| 6 | CoennuHeHus rajJoreHoOB 1 HaTqHKH&
nudposoit
nabopartopuu
Releon
34| 7 [Tomydyenue ramoreHos. B?OHOFHHGCKOC 3HAYEHHE M TPUMEHEHHe | 4
TaJIOTCHOB M UX COCIMHCHH.
Habop OI'D
10 XMMHH,
35.| 8 | Kucnopon 1 HaTqHKHU
nudposoit
nabopartopuu
Releon
36.| 9 IIpakTuyeckas padora Ne 4 «PemieHue 3KCIepUMEHTANBHBIX 33]a4 1 Habop OI'D
o teme «[loarpymnma Kuciaopoar 10 XUMUH,
37.] 10 | Cepa, ee puznyeckre 1 XMUMHYECKHUE CBOMCTBA 1 JATYUKH
38.| 11 | CoenuHEHUS CEPhI 1 udpoBoi
39.| 12 | CepHas KUCIIOTa KaK JIEKTPOJIUT U €€ COJTH 1 naﬁgpaTopnn
eleon
20 | 13 CepHas kucioTa Kak okucnuTenb. [lomydyeHne u mpuMeHeHUe CepHOM 1
KHCIIOTHI
41.| 14 | AzoT u ero cBoiicTBa 1
42.| 15 | AMMuaK u ero cBoucTBa. 1 Hadop OI'3
0 XUMHH
43.| 16 | Conu aMMOHUS 1
44| 17 Kucnoponnbeie coenvHeHuss a3oTa. XHUMHUYECKHE CBOWCTBA a30THOMU 1 Habop OI'D
KHCIIOTHI KaK AJICKTPOJINTA. 0 XUMHH
45.] 18 | AzoTHas KHCIIOTa KaK OKHCIIUTENb, €€ MOTy4eHHe U IPUMEHEHHUE. 1
46.| 19 | ®ocdop u ero coeuHEHMS. 1
47.| 21 | Yraepon 1
48.| 22 | KucnopoHbie COeIMHEHUS yriiepoja. YTrolbHasl KUCIOTa U €€ COIIH. 1
19 | 23 IIpakTuyeckas padora Ne 5 «PelmieHue 3KCepuMEHTAIBHBIX 3a]a4 1 Habop OI'D
no teMe «l[loarpymnmna a3zora u yriaepoaa» M0 XUMUH,
50 | 24 IpakTuueckass padora Ne 6 «llomydenue, coOupanwe W 1 1§i;;§:2ﬁ

paciio3HaBaHHEC ra3oB»

naboparopuu




Releon

51.| 25 | KpeMHuii u ero coeiuHEHMs. 1
52.| 26 | CunukarHasi MPOMBINIJIEHHOCTh 1
53.| 27 | O6o6menue no Teme «HemeTamabny 1
54.| 28 | KonTponwsHas pabora o reme «Hemeramibny 1
Tema 4. O6001meHNe 3HAHUI 10 XUMUH 32 KYPC OCHOBHOM IIKOJIbI. 1
IToaroroska k OI'D
55.] 1
56 | 2 IIepuonnueckas cucrema /l. 1. MenaeneeBa u cTpoeHue aroma 2
57| 3 DIIEKTPOOTPULIATENBHOCTh. CTENEHb OKUCIICHHUS. BI/II[BIU 1
KPUCTALIMYECKHUX PEIIECTOK W TUITBI XUMHYECKHUX CBSI3CH.
58| 4 Knaccudukanus XuMHUECKUX peaklUi MO pa3IMYHbIM IPU3HAKAM. 1
CKOpPOCTh XUMHUYECKUX PEaKIui
59 | 5 Jucconuanus 3J1eKTPOJIUTOB B BOJHBIX pacTBopax. loHHbIe 1
YpaBHEHUS PEAKITUU
60.| 6
OKHCTUTENIbHO-BOCCTAHOBUTEILHBIEC PEAKIINH 2
61.| 7
62.| 8 | Heopranmueckue BeniecTBa, NX HOMEHKIJIATYPa U KIACCU(PUKAIIHSL. 1
63.| 9 | XapakTepHble CBONCTBA HCOPTAHMYECKUX BEIIECCTB. 1
64.| 10 | Tpenunr-tectupoBanue o BapuanTam [ A mponuisix et u 9
65.| 11 | nemoBepcuu
O0o01eHue 3
66.1 1 HUTOroBbIii KOHTPOJIb 3HAHHUIA 10 KYpCY XMMHUHM 9 KjIacca 1
(KoHTpOJIBLHAsK padoTa)
67.| 2 | AHanm3 UTOrOBOTO KOHTPOJIS 1
68.| 3 | MtoroBslil ypok Mo XUMHH 32 Kypc 9 kinacca. 1




[Tpunoxenue
K TeMaTH4YeCKOMY IIJIaHUPOBAaHUIO, 9 Kitacc

Ne HazBanue Kos- .
i pasjiena BO Moaynb «I1IKOJBHBIN YPOK»
4acoB
[IpUBJICUEHNE BHUMaHMs YYEHMKOB K OOCYXJ1aeMOW Ha ypoke
BeejieHue. nH(bOpMalMY, aKTUBU3ALUHU UX II03HABATEIILHON AEATEIbHOCTY;
O6mas NpUBJICYCHUE BHUMAHUSA OOYYAIOUIMXCS K IEHHOCTHOMY
XapaKTEepPUCTHKA acIeKTy H3y4aeMbIX Ha YypOKax SBJICHUH, OpraHu3alus HX
XUMUYECKUX paboThl ¢ TMoJyyaeMOH Ha YpOKE COLMAIbHO 3HA4YUMOMH
3JIEMEHTOB U uHbpopmanuel  —  UHMLUMUPOBAHME €€  OOCYXIEHHS,
XUMUYECKUX BBICKa3bIBaHUS 00YYAIOLIMMHCA CBOEIO MHEHHUS IO €€ MOBOJY,
1 peaxiuii. 10 BBIPAOOTKHU CBOETO K HEW OTHOILLICHMUS;
[epuonnueckuit NpPUMEHEHHE Ha YPOKE HWHTEPAaKTHBHBIX (opM paboThl ¢
3aKOH U 00yYaroIUMUCS: HHTEIUICKTYAIBHBIX HIP, CTHUMYJIUPYIOIIUX
HepI/IOIlPI‘IeCKaH M03HaBaTCJIbHYIO MOTHBALIUIO 06yan0Luchsl; JUJJAKTHYECKOTO
CucTeMa TeaTpa, I/le MOJIyYCHHbIE Ha YpPOKE 3HaHUS OOBIIPHIBAIOTCS B
XHUMHHICCKUX TeaTpajbHBIX IIOCTAHOBKAX; JHUCKYCCHM, KOTOpbIE JaioT
anementos Jl. 1. 00y4aromMMCsi BO3MOYKHOCTh TMPHUOOPECTH OIBIT BEACHHS
Menneneesa KOHCTPYKTMBHOTO JMAJIOra; IPYIIOBON paboThl Wil PabOTHI B
napax
2 MeTtaiisl 17 | mpumMeHeHHWE HAa YpPOKE HHTEPAaKTUBHBIX (GopM paboThl C
00y4aroIMUMUCS: HHTEIUICKTYAIBHBIX WIP, CTHMYJIUPYIOIIAX
[I03HABATEJIbHYI0 MOTHBAIIMIO O0YUYaIOUIUXCs; TUAAKTHYECKOIO
TeaTpa, I/ie MOJIyYCHHbIE Ha YpPOKE 3HaHUS OOBIIPHIBAIOTCS B
TeaTpajbHBIX IIOCTAHOBKAX; JUCKYCCHM, KOTOpbIE JaioT
o0yJaroImuMcsi BO3MOXHOCTb INPHUOOPECTH ONBIT BEIEHUS
KOHCTPYKTUBHOT'O JIMAJIOra; IpyNIoBoil paboThl Wi paboThl B
napax
WHUIMAPOBaHUE U HoJIepIKKa UCCIIEI0BATEIbCKON
3 Hewmeranmnst 28 | meATeIbHOCTH OOYYarolIMXCsi B paMKax pealn3aldd HMHU
WHIWBUIYAIBHBIX U TPYIIIOBBIX MCCIIEIOBATEIBCKIX MTPOEKTOB,
YTO JacT OOy4YarolMMCsS BO3MOXKHOCTb IPHOOPECTH HAaBBIK
CaMOCTOSITENILHOI'O PELICHUs TEOPETUYECKON Mpo0IeMbl, HaBBIK
TeHEepUpPOBaHUSA U OQOPMIICHHS COOCTBEHHBIX WHJIEH, HaBbIK
YBKUTEIBHOTO OTHOUICHUS K 9Y)KUM HJIesiM, O(OPMIIEHHBIM B
pabotax Jpyrux HccienoBareiel, HaBbIK  MyOJIMYHOIO
BBICTYIJICHUS TIepel ayAUTOpHUEH, apryMEeHTUPOBaHUS U
OTCTaMBAHUs CBOEH TOYKHU 3pPEHUS
MPUMEHEHUE Ha YpPOKE WHTEPAKTUBHBIX (opM paboThl ¢
O606mueHHe 00y4aroIMUMUCS: HHTEIUICKTYAIBHBIX WIP, CTHMYIUPYIOIIAX
SHAHMH TIO MI03HABATEIbHYI0 MOTHBAIMIO O0YUYaIOUIUXCS; TUAAKTHYECKOTO
XMMHH 32 KypC
4 OCHOBHOM 11 | TeaTPa, TAie NONySeHHEIC HA YPOKe 3HAHHS OOBITPHIBAIOTCS B
——— TeaTpajbHBIX IIOCTAHOBKAX; JUCKYCCHH, KOTOpbIE JaioT
ToAroToBKa K o0yJaromuMcsi BO3MOXHOCTb TNPHOOPECTH OMBIT BEICHUS
orn KOHCTPYKTUBHOTO JIMAJIOra; TPYNIOBOI pabOThl Wi paboThl B

napax




