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MAOQY «COLL Ne 4», r. CblKTbIBKap

Mecmo yuebnozo npeomema, Kypca 6 yueoHom niame.
VYuebublil npenMer «XUMHs» OTHOCUTCS K MpeiAMeTHOM o00siacTh «ECTECTBEHHO - Hay4HbIE MPEIMETHI».
VY4eOHbI MaH MIKOJBI OTBOJUT Ha M3ydyeHue mpenmera 136 ywacoB. B 8 m 9 kimacce B cooTBETCTBHH C
YTBEP>KIACHHBIM KaJICHIapHBIM Y4€OHBIM rpa) KoM 3arylaHUPOBaHO 10 34 yueOHbIe HeAeIH.

KJ1aCCBI 8 9
4achl B HEJIEIIO 2 2
Yachl B IO 68 68

Yueono-memoouueckoe ooecneuenue:

Kitacchr Y4eOHuK

8 kJacc O.C.I'abpuensia, U.I'.Octpoymos, C.A. CnankoB: Xumus 8
kiacc. YuyeOnuk. ba3oslit yposenb. — M., 2023r.;

9 knacc 0O.C.I'abpuensia, U.I.Octpoymos, C.A. CnaakoB: Xumus 9
kiacc. YueOnuk. ba3oslit ypoBenb. — M., 2023r.;

B npoepamme ucnonvsyemcs cnedyrowas cucmema ycio8Hulx 0603HAYEHUI!
KP — xonTposbHas padora;
PIIB — paGouas mporpamMmma BOCIIUTAHUSI.

I[lnannpyemMble pe3y/ibTaThbl OCBOCHHUS Y4eOHOr0 nmpeaMera « XuMH».

Juunocmuuvle pesynomamot:

IHaTproTHYeCcKOro BOCIMTAHUS

1) EHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACJIEIHUIO,
MOHUMAHUS 3HAYEHUS XWMHUYECKOW HAyKH B JKM3HHM COBPEMEHHOTO OOINeCTBa, CIOCOOHOCTH BIAJETh
JIOCTOBEpHOM MH(POpPMAIIHE O TIEPEIOBBIX JOCTHKEHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

I'pa:knanckoro BocnuTanusi

2) mpelncTaBiCHHUS O COLHUAIBHBIX HOPMAax M IMpaBWIaX MEKIUYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE,
KOMMYHUKATUBHOW KOMITIETEHTHOCTH B OOIIIECTBEHHO TMOJIE3HOM, Y4eOHO-HUCCIEA0BATEIbCKOM,

TBOPUYECKOM U APYTrUX BUIAX AEATEIHLHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOMW IEATEIHHOCTH MPHU
BBITIOJIHCHUHM YYE€OHBIX, MMO3HABATEIBHBIX 33714, BBIMIOJIHEHHMH XUMHUYECKHUX DJKCIEPUMEHTOB, CO3/IaHUH
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aHMMOIMOHMMAHHUIO W B3aMMOIIOMOIIM B TpoIlecce 3TOH yueOHOU
NEeSITeTbHOCTH; TOTOBHOCTH OIICHHBATh CBOE TOBEACHHWE M TIOCTYNKH CBOMX TOBAPUILIEH C TMO3UIIMH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHI MOCTYNKOB;

[leHHOCTH HAYYHOT0 MO3HAHUSA

3) MHPOBO33PEHUECKUX TMPEJCTABICHUA O BEIIECTBE W XUMHUYECKOW pEaKIUH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABIISIOIIMX OCHOBY JIJIi TTOHUMAHUsS CYIIIHOCTH HAay4YHOH
KapTUHBl MHpA; TMPEACTABIEHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS TMPHUPOABI, B3aHMMOCBS3SIX
YeJIOBEKa C MPUPOTHOU CPEOH, O POJIM XUMHUU B TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeNbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJTYYCHHE HOBBIX 3HAHWM MO XMUMHH, HEOOXOANUMBIX IS
00BsCHEHHS HAOJI0TaeMBIX TIPOIIECCOB U SIBJICHU;

5) mo3HaBaTeNbHOM, WH(POPMAIMOHHON ¥ UYWUTATENIbCKOW KYJIbTYphl, B TOM YHCJIE HAaBBIKOB
CaMOCTOATENbHON PabOThI ¢ Y4€OHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUYECKIUMH
cpeacTBaMU HH(POPMAITMOHHBIX TEXHOJIOTHIA,

6) nHTEpeca K 00YyUEHHUIO U MMO3HAHUIO, JTFOO03HATEIPHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHUI0, IPOEKTHOMN U UCCIIEIOBATELCKOMN IeATeIbHOCTH, K OCO3HAHHOMY BHIOOpY
HaIpaBJIEHHOCTH M YPOBHS 0Oy4YCHHS B JAJIbHEHUIIIEM;

®opMHUPOBAHUSA KYJIbTYPbI 310POBbS
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7) oco3HaHMS LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBbIO, YCTAHOBKH Ha 3/10pOBBII
00pa3 KU3HU, OCO3HAHMS ITOCIICICTBUI U HEPUATHS BPEIHBIX MPUBBIYEK (yroTpedIe-

HUSl QJIKOTOJIs, HAapKOTUKOB, KYypEeHMs), HEOOXOAMMOCTH COOJIOAEHUS IpaBUI OE30IaCHOCTH IMpHU
00paIIeHnu ¢ XUMUYECKIMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

TpyaoBoro BoCIMTaHUA

8) mHTepeca K MPAaKTUYECKOMY H3YyUeHHIO Mpodeccuil M Tpyaa pa3iIuyHOrO poja, YBaXKEHUE K TPYLy H
pe3ysibTaTaM TPYLOBOM IEATENbHOCTH, B TOM 4YHCJIE Ha OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHWM I10
XMMHHU, OCO3HAHHOTO BHIOOpAa HWHAMBHIYaIbHOH TPAeKTOPUM MPOAOIDKEHHS O0pa3oBaHHUA C Y4YETOM
JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTU K XMMMHM, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH; YCIEITHON
npoeCCUOHATBHON AEATENbHOCTH M Pa3BUTHS HEOOXOMUMBIX YMEHHH; TOTOBHOCTH aJalTHPOBATHCS B
npodeccOHAIBLHOM Ccpelie;

JKOJIOTHYEeCKOI0 BOCIINTAHUS

9) sKkonoruyecku 1enecoo0pa3sHOro OTHOUIEHUs K MPHUPOJE KaK MCTOYHHMKY >KU3HHM Ha 3eMie, OCHOBE e
CYIIECTBOBAHMSA, MOHMMAaHHs IIEHHOCTH 370POBOr0 M 0€30macHoro obOpa3a >KHU3HH, OTBETCTBEHHOI'O
OTHOILIEHMS K COOCTBEHHOMY (PU3MUYECKOMY U NICUXUYECKOMY 3/10pPOBbIO, OCO3HAHUS LIEHHOCTU COOJIIOICHUS
IpaBWJ1 O€30MaCHOI0 NOBEIEHUS IPU pabOTe C BEILIECTBAMH, a TAKXKE B CUTYALUAX, YTPOKAIOLIUX 3/10POBbIO
U KM3HH JIIOJIEH;

10) cnocoOHOCTH MPUMEHSATH 3HAHUS, MOJIyYaeMble NIPU U3YUEHUH XUMMH, JUIS PEILICHUs 3a/1a4, CBSI3aHHBIX
C OKpY’Karollel IPUPOITHON CPENIOH, MOBBIIIEHUS YPOBHSI 9KOJIOTUYECKON KYJIBTYPHI,

OCO3HAHMA TTI00ATFHOTO XapaKTepa dKOJIOTUYECKUX MPOOJIEM M MyTeH WX PEelIeHHs MOCPEICTBOM METOJIOB
XUMMUY;

11) K0IOrMYEcKOro MbIIUIEHUS, YMEHHSI PYKOBOJACTBOBATLCS UM B MO3HABATEIbHOM, KOMMYHUKATUBHOMN U
COLIMAJIbHON IIPAKTHKE.

Memanpeomemnule  pe3ynbmamsl  OTPAXAIOT  OBJAJECHUE  YHUBEPCAJIBHBIMM  I103HABATEIbHBIMU
JEUCTBUSMH, B TOM UHUCIIE:

ba3zoBbIMH J1orHYecKUMH A€l CTBUSIMU

1) yMeHHeM HCHOJb30BaTh MPUEMBI JIOTMUYECKOI'O MBIIUIEHUS MIPU OCBOCHUHU 3HAHUMI: PACKPBIBATH CMBICI
XUMHUYECKUX TOHATHH(BBIACNATh MX XapaKTEpHble MPHU3HAK{, YCTAHABIMBATH B3aWMOCBS3b C JPYTHMMH
MOHATHUSIMH ), UCTIOJIb30BaTh MOHATHA AJI1 OObSICHEHUS OT/AEIbHBIX (DAaKTOB U SBJICHUN; BBIOMPATh OCHOBAHUS
U KpPUTEpUHU [UIsl KiIacCU(UKALMKM XUMHUYECKUX BEUIECTB W XHMHYECKHUX peaklui; YCTaHaBIMBATb
INPUYMHHO-CJIEJICTBEHHbIE CBA3M MEXAY OOBEKTaMM H3YYEHHUS; CTPOMTH JIOTHUECKHE PaCCYXKJICHHS
(MHOYKTUBHBIE, 1€AYKTUBHBIE, 10 aHAJIOTMH); 1€1aTh BBIBO/bBI U 3a-KIIOUEHUS;

2) yMeHHEM NPUMEHSATH B IIPOLIECCE MO3HAHUSI TOHATHS (MPEAMETHBIE U METAIIPEIMETHBIE), CAMBOJINYECKUE
(3HaKOBBIE) MOJENHU, MCIOJIb3YyeMble B XHUMHH, MpPeoOpa3oBbIBATh IIUPOKO IPHUMEHSEMblE B XHMUHU
MOJI€TIbHBIE MPECTABICHNS — XUMHUYECKHUM 3HaK (CUMBOJI 3JI€MEHTa), XuMudeckas popmysa U ypaBHEHHE
XMMUYECKOH peakIMM — TpU pelIeHUH Y4eOHO-TIO3HABATENIbHBIX 3aJay; ¢ Y4ETOM ATUX MOJEIIBHBIX
MIPE/ICTABICHU BBISBIATh M XapaKT€pPU30BaTh CYIIECTBEHHbIE IPU3HAKU HU3Yy4aeMbIX OOBEKTOB —
XMMHUYECKHX BEIIECTB M XUMHUECKUX pPEAKIMH; BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUYUHHO-
CIIEICTBEHHBIE CBSI3M U IMPOTUBOPEUYHUS B M3YyYaEMBIX IPOIECCAX U SIBICHUAX; MpelaraTb KPUTEPUH IS
BBISIBIEHUSI 3THX 3aKOHOMEPHOCTEH M NPOTHBOPEUMil; CaMOCTOSATENBHO BBIOMpaTh CHOCOO peIIeHus
y4eOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHS, BEIOMPATh HAanOOJee MOAXOISAIINI C yuéToM
CaMOCTOSITENILHO BBIJIEJIEHHBIX KPUTEPUEB);

BazoBbIMHU Hcciie10BaTeILCKMMH 1eHCTBUSIMU

3) yMeHHMEM HCIIONB30BaTh MOCTABJIEHHBIE BOIMPOCHl B KAayecTBE HHCTPYMEHTA IO3HAHUS, a TaKXkKe B
KauyecTBE OCHOBBI 1 (HOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX

CYKJICHUU;

4) npuobpeTeHue OMbITa MO IJIAHUPOBAHUIO, OPTaHU3ALNN U MPOBEACHUIO YUEHUYECKHX 3KCIIEPUMEHTOB:
yMeHHue HaOIoAaTh 3a XOJ0M MPOIIecca, CAaMOCTOSTEIbHO MPOTHO3UPOBATh €r0 Pe3yNbTaT,pOpMYIUPOBATH
00001IeHNsT W BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO OIbITa, HCCIEAOBAHUSA, COCTABIATH OTYET O
NpojieTIaHHOM pabdoTe;

Pa6oroii ¢ nnpopmanueit

5) ymeHueMm BbIOMpaTh, aHATU3UPOBATh U WMHTEPIPETHPOBATH MH(OPMAIMIO PA3JIMYHBIX BUIOB M (HOpM
MIPE/ICTAaBICHUS], TOJYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB (HAyYHO-TIOMYJISIpHAs JIUTEpaTypa XUMHUYECKOTO
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COJIEp KaHuUs, CIpPaBOYHbIE MOCOOMs, pecypchl VIHTepHETa); KpUTHUECKH OLIEHHWBATh MPOTHBOPEUMBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

6) yMeHHEeM MPUMEHATh pa3IMyHble METOAbl M 3alpochl NpU IOUCKE U oTOOpe HH(OpPMALUK U
COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOJWMBIX JJIsi BBINOJHEHHS Y4YEeOHBIX M II03HABATENBHBIX 33134
ONpeNeIEHHOrO0  TuUma; NpuoOpeTeHHe ombplTa B 00JacTH  UCHOJIB30BaHUA  MH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaJIeHUE KyJIbTypOl aKTUBHOTO UCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX
CHCTEM; CaMOCTOSITEJIbHO  BBIOMpATh ONTHMAJIbHYIO (GOpMYy HpeACTaBiICHUs HHOPOpMALUU U
WLTIOCTPUPOBATH pellaeMble 3aa4ll HECTOXKHBIMU CXEMaMH, AUarpaMMaMHu, IpyruMu popMaMu rpaduku U
UX KOMOMHAIMSIMU;

7) yMeHHeM HCHOJb30BaTh W aHATU3UPOBATh B IpOIECCe Y4eOHOM M MCCIE0BaTENbCKON NEATeNbHOCTH
MHGOPMALMIO O BIMSHUM TNPOMBIIIJIEHHOCTH, CEIbCKOIO XO3AHCTBA M TpPAHCIOpPTAa HAa COCTOSHUE
OKpY>Karollel NPUPOJIHON CPEBI;

YHuBepcaabHBIMH KOMMYHHKATHBHBIMH /1IeHCTBHAMH

8) ymeHHeM 3ajaBaTh BOIPOCH! (B XOJ€ AMANOra W/WIM AMCKYCCHM) O CYHIECTBY OOCYXKIAeMON TEMBI,
(bopMyIMpOBaTh CBOU MPEAJIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEAJIOKEHHOH 3a/1auH;

9) mnpuoOpeTeHHE ONbBITA TPE3CHTAIIMA PE3yJbTATOB BBHIMOJIHEHUS XUMHUYECKOTO SKCIIEPHUMEHTA
(mabGopatopHOro OMbITAa, TA00PATOPHOI PAOOTHI MO HCCICIOBAHUIO CBOWCTB BEIECTB, YIEOHOIO MIPOCKTA);
10) 3aMHTEpECOBAHHOCTH B COBMECTHOM CO CBEPCTHHKAMU IIO3HABATEJIIbHOM U MCCIEA0BATEIbCKON
NeSTeIbHOCTH MPHU PEIICHUH BO3HUKAIOIIUX MPOOIeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COITIACOBAHUS
no3unuid (00CyXaeHusi, 0OMEH MHEHHUSMH, «MO3TOBBIE INTYPMBI», KOOPIWHAIMS COBMECTHBIX JIECHCTBHIA,
OIlpeJieJIeHUe KPUTEPUEB 110 OLICHKE KauecTBa BhIMOJIHEHHON paboThI U 1p.);

YHuBepcaJbHbIMHU PeryJIsiITUBHBIMH 1€ CTBUSIMH

11) yMeHueM CaMOCTOSITENIBHO OIpPENENATh LEIU  JIeATeNIbHOCTH,INIAHUPOBATh,  OCYILECTBIIATH,
KOHTPOJIMPOBATh M TpPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTh, BHIOMpaTh Hamboiee
s¢dhekTUBHBIE CIOCOOBI pelIeHHs YUeOHBIX U MO3HABATEIbHBIX 3a-

Jla4, CAMOCTOSITEIBbHO COCTABJIATh WM KOPPEKTUPOBATh IPEJIOKEHHBIM aQIrOPUTM JACUCTBUM IIpU
BBINOJIHEHUH 33JaHUN C y4ETOM IOIYYEHHUS HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX U
pEaKIHsIX; OLEHUBATH COOTBETCTBHUE MOIYYEHHOTO pe3yJbTaTa 3asBICHHOH 11eJIH;

12) yMeHHeM HCIONb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IIpeJlaraeMble B YCIIOBUH 3a/laHUM.

IIpenmeTHble pe3yJbTaThl OCBOCHUS BHIITYCKHUKaMU OCHOBHOM IIKOJIBI POTPaMMbl IO XUMUU:
Yuyammiics 8 Kinacca Hay4YnTCA:

1) packpvisams cmblci OCHOBHBIX XUMHUYECKUX TIOHSITHH: aTOM, MOJIEKYJIa, XHMHUYECKHIA 3JIEMEHT, ITPOCTOE
BEIIIECTBO, CJIOXKHOE BEIECTBO, CMECh (OJHOPOIHAS W HEOJHOPOIHAs), BAJICHTHOCTb, OTHOCHUTEIbHAsS
aTOMHAasi M MOJIEKYJSIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas [0S
XUMUYECKOTO DJIEMEHTa B COCAMHEHWHW, MOJSIPHBIA OOBEM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJb,
ANEKTPOOTPHUIIATETILHOCTD, CTENICHh OKHCICHUS, XUMUUYECKasl PeaKius, KiacCuPpUKaIus peakiuii: peakinu
COCIMHEHHUS, PEAKIMH PA3JIOKECHHS, PEaKIMU 3aMEIICHUs, PEeakIM OOMEeHa, 9K30- M JHIOTEPMUUYECKHE
peaxiuu; TernoBoi A (GeKT peakiuy; siApo aToMa, JEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalb, pagnyc
aToMa, XUMHUYECKas CBS3b, MOJSpHAs U HEMOJISIPHAs KOBaJIEHTHAsI CBA3b, MOHHAS CBS3b, HOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi A0S BellecTBa (MPOIEHTHAS KOHIIEHTPAIIKs) B pacTBOPE;

2) unnocmpuposams B3auMOCBS3b OCHOBHBIX XUMHYECKUX MOHATHN (CM. 1. 1) U MPUMEHSTh 3TH MOHSITHS
IIPY OINMCAHUU BEILLIECTB U UX MPEBPALLCHUN;

3) ucnonvbsoeams XUMUYECKYIO CHMBOJIMKY JIJISI COCTaBIACHHS (DOPMYJT BEIECTB U YPAaBHEHUH XUMHUYECKUX
peakuuii;

4) onpedensimob BaJICHTHOCTH ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHCHHSX; CTEIIEHh OKHUCIICHHUS JIEMEHTOB
B OWHAapHBIX COCOUHEHHSIX;, MPUHAJICKHOCTh BEIIECTB K OMNPENEIEHHOMY KIJIACCy COCIUHEHUHN II0
dhopmynam; BUJI XUMHUYECKON CBSI3U (KOBaJICHTHAS M MOHHAS) B HEOPTAaHUYECKUX COCTUHECHMSIX

5) packpvieamv cmovicn Tlepuoamueckoro 3akona J[. M. MenpaeneeBa: JeMOHCTPUPOBATh MMOHMMAHHUE
MEPUOINYECKON 3aBUCUMOCTH CBOWMCTB XHUMHUYECKUX DSJIEMEHTOB OT WX TNoJIokKeHHus B l[lepmoamdeckoit
CUCTEME; 3aKOHOB COXPAHEHHUs MAaCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJSPHOIO YYEHMS,
3aKOHa ABOTaIpO; onucvieamsv U xapakmepuzogams Tadmuunyto ¢opmy Ilepuogudeckoit cucTemsl
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XUMHUYECKHUX AJIEMEHTOB: Pa3jinyaTh MOHATUS «TJaBHas nmoAarpynna (A-rpymnmna)» u «moboyHas moArpyrmmna
(b-rpymnma)», Manple W OONBIIHE MEPUOJBI, COOMHOCUMb O0O3HAUCHUS, KOTOPHIE MMEIOTCS B TaOIHIIe
«[lepuonuyeckas cucrema xumuueckux snemeHtoB J[. M. MenneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XHMHYECKHX OJJIEMEHTOB (COCTaB | 3apsl sApa, oO0IIee YHCIO SJICKTPOHOB H
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIIOSM);
6) knaccuguyupoéamv XUMHUECKUE SJCMEHTBI, HEOPTaHUYECKHUE BEIIECTBA; XUMHUYECKHE peakuuu (1o
YHCITy U COCTAaBY yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, I10 TEILIOBOMY 3(PPEKTY);
7) xapaxmepuzoeams (onucvléams) OOIIKME XUMHYECKUE CBOWCTBA BEIISCTB PA3JUYHBIX KIACCOB,
MOATBEPIK/1asi ONMKMCAHNE TPUMEPAMH MOJICKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIIMX XUMHUECKUX
peaKuuii;
8) npoenosuposams CBOWCTBA BEHICCTB B 3aBUCHMOCTH OT HMX KAuyeCTBEHHOTO COCTaBa; BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSX;
9) 6blyuCHsIMb OTHOCUTEIBHYIO MOJICKYISPHYIO M MOJIIPDHYIO MAacCChl BEIIECTB; MAacCOBYIO JIOJIIO
XUMHYECKOTO dJIEMEHTa 10 (hOpMYyJIe COSTMHEHUS; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBO-
JUTH PAacU€Thl 10 YPAaBHEHUIO XUMHUYECKOM peakinu;
10) npumensime OCHOBHBIC OIICpAIlMM MBICIUTEIBHON CATEIBHOCTH — aHAJlW3 W CHUHTE3, CPaBHEHHE,
000011IeHNe, CUCTeMATU3AlNI0, KIACCU(UKAILINIO, BBISIBICHUE MPUYMHHO-CICICTBEHHBIX CBSI3€H — I
W3YYCHHUS CBONCTB BEIICCTB M XHMHYECKUX PEAKIUH; €CTECTBCHHO-HAYYHBIC METOABl TO3HAHUS —
HaOIoIeHNe, U3MEPEHNE, MOJICIIUPOBAHKE, YKCIIEPUMEHT (peaibHbId U MBICIICHHBIH);
11) credosams npaBuIaM MOJIB30BAHUS XUMHUYECKOM MOCYION U JTAOOPATOPHBIM 00OPYIAOBAHUEM, a TAKKE
mpaBHJiaM o0OpalleHus C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBIITOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO IMOJYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOJOpOJa U
KHCIIOpO/ia), TIPUTOTOBJICHUIO PACTBOPOB C OMpPENEIEHHON MaccoBOM J0Jeil pacTBOPEHHOTO BEIIECTBA,
TUTAHUPOBATH U MTPOBOJANTH XUMHUYECKHE YKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PACTBOPOB IIENOYeld W KHUCIOT C TMOMOUIbI0 HHAMKATOPOB (Jakmyc, (eHondraneuH,
METUJIOPAHXK U Ap.).

Yuamuiics 9 Kiacca HayYuTcs:
1) packpvieams cmblci OCHOBHBIX XMMHUYECKMX TMOHSATHI: XUMHUYECKHUN DJIEMEHT, aTOM, MOJICKYJia, WOH,
KaTHOH, aHWOH, MTPOCTOE BEIECTBO, CIOKHOE BELIECTBO, BAJICHTHOCTh, IJEKTPOOTPUIIATEILHOCTD, CTENIEHD
OKUCJICHUS, XHMHUYECKasl PEAKITHs, XUAMUIECKasl CBSI3b, TETUIOBOH 3(PPEKT peakiuu, MOJIb, MOJIIPHBINA 00BEM,
pacTBOp; DIEKTPOIUTHI, HEIIEKTPOIHUTHI, SJICKTPOIUTHYECKAsT AUCCOIMAINS, PEaKIM HOHHOTO OOMeHa,
KaTajan3aTop, XMUMUYEeCKoe
paBHOBecHe, OOpaTHMble H HEOOpaTHMbIE pEaKIMH, OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHEIC PEaKInH,
OKHUCIIUTEh, BOCCTAHOBUTEINb, OKHCICHHE U BOCCTAHOBIEHHUE, AJIOTPOIHUs, aM()OTEPHOCTh, XUMHUECKAs
CBsI3b (KOBQJICHTHAs, MOHHAS, METAJUTMUECKAsI), KPUCTALTUIECKAs PEIIETKA, KOPPO3Us METAIUIOB, CILIABBI;
CKOPOCTh XUMUYECKOM peakIuy, rnpeaenbHo nomyctumas konmnentpanus (I11K) Bemecrsa;
2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATHN (CM. 1. 1) U IPUMEHSTh 3TH MOHSITHS
P OMUCAHHUH BEIECTB U MX MPEBPAICHHIA;
3) ucnonvsosams XUMMUYECKYIO CUMBOJIMKY JIJISI COCTaBACHHS (DOPMYJT BEIIECTB U YPAaBHEHUN XUMHUUECKUX
peaKuuii;
4) onpeodensimb BaJCHTHOCTb M CTEIEHb OKUCIICHHS XMMHUYECKHX 3JEMEHTOB B COCIUHCHHSX Pa3IMYHOIO
COCTaBa; MPUHAICKHOCTh BEIIECTB K OMNpPENeNEHHOMY KJacCy COEeIWHEHUH Mo (opMmylnaM; BUA
XUMHYECKOH CBsI3M (KOBAJICHTHAS, MOHHAS, METAJUIMICCKas) B HCOPTaHWICCKUX COCAMHCHHUSX; 3apsijl HOHA
M0 XMMHYECKOH (opMyIe; XapakTep cpeibl B BOJHBIX pPACTBOpAaX HEOPTaHMUYECKUX COCIUHEHUH, THUI
KPUCTATUICCKON PEMETKA KOHKPETHOTO BEIIECTBA,
5) packpwieamv cmwicn Tepuonuueckoro 3akona J[. M. MeHneneeBa U IeMOHCTPUPOBATH €r0 MOHUMAaHUE:
onucwleams u xapakmepuzosams TaOIUIHYIO GopMmy [leproaudeckoll CHCTEMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuyath MOHATHS «TJIaBHas moarpymma (A-rpymma)» u «mobounas noarpymma (b-rpynma)», manbie u
OOJIBIIME TIEPUONBI;, CcoOmHOCUMb OOO03HAYCHHS, KOTOPBIE HMEIOTCS B IEPUOIUYCCKOW TalHIe, C
YHCIIOBBIMUA XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsl sjpa, oOree
YHCIIO YJICKTPOHOB M pacIpe/IelIeHNE UX 0 YJICKTPOHHBIM CJIOSM);
00bsicHAMb O0IINE 3aKOHOMEPHOCTH B HM3MEHEHHMM CBOMCTB JJIEMEHTOB M WX COCIMHEHUN B mpeaenax
MaJTBIX IIEPUOJIOB ¥ TJIABHBIX MTOATPYII C YIETOM CTPOCHHS HX aTOMOB;
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6) xknaccugpuyuposamv XUMHUYECKUE 3JEMEHTHI, HEOPraHWYECKUE BEIICCTBA, XUMHUYECKHE peakiuu (1o
YHUCIY U COCTAaBY YYacCTBYIOLIMX B PEAKLMHU BEHIECTB, MO TEIIOBOMY 3((dEKTy, M0 M3MEHEHUIO CTeTeHei
OKHCJICHUSI XMMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzosams (onucvliéams) o0IIHE U CHCHUDUICCKIEC XUMUIECKAE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEIIECTB, MOATBEPK/1as OMMCAHUE TPUMEPAMU MOJIEKYJISPHBIX U HOHHBIX YPaBHEHUI

COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIHIA;

8) cocmasnisme ypaBHEHHS SJIEKTPOJUTUYCCKOW TUCCOLMAIMU KHUCIIOT, INENIOYeH M COJICH; MOJHbBIC U
COKpaIlEHHBIE YpaBHEHHsSI pEAaKIUd MOHHOrO OOMEHa,; ypaBHEHHMS pEaKUWid, MOATBEPKIAIOIINX
CYLIECTBOBAHHME M€HETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

9) packpvieams CYIHOCTh OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMHA IOCPEICTBOM COCTABIICHHS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKILIUi;

10) mpoenoszuposams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOCHHS; BO3MOXHOCTH NPOTCKAHHS
XMMHUYECKUX MPEBPAICHUN B Pa3IMYHBIX YCIOBHUSX;

11) ewiuucissms OTHOCUTEIBHYIO MOJICKYJSIDHYIO M MOJISIPHYEO MAacChl BEIECTB; MAacCOBYIO JIOJIO
XMMHUYECKOT0 3JIeMeHTa 1o (opMyJie COeTMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBO-

IMTH PacYEThI MO0 YPAaBHEHUIO XUMHUECKOW PEaKIIny;

12) credosame mipaBUIaM MOJIb30BAHUS XMMUYECKOW TMOCYIOH M J1a00paTOpHBIM 000PYIOBAHUEM, a TAKKE
npaBuiIaM OOpaIeHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMHU 10 BHITIOJTHEHUIO

71a00PaTOPHBIX XUMHUYECKHX OMNBITOB MO IMOJYUYCHHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHUaKa U
YIJIEKUCIIOTO ra3a);

13) nposooums peakuuu, MOATBEPIKIAMONINE KAYSCTBEHHBIH COCTAB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH
OTBITHBIM TTYTEM XJOPHI-,0pOMHI-, HOAHUI-, KapOoHaT-, pocdar-, cuuKaT-, cynbdar-, THAPOKCHI-HOHBI,
KaTHOHBI AMMOHUS U HOHBI U3YUYEHHBIX METAJJIOB,IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX
BEIIIECTB;

14) npumensms OCHOBHBIC OIICpalluu MBICIIMTEILHOMU JACATCIIbHOCTH —— aHAJIU3 W CHHTC3, CpPABHCHUC,
O606HI€HI/I€, CUCTCMATHU3AallUI0,BbISIBJICHUC HNPHYNHHO-CICICTBCHHBIX CBsI3Cl — AJid U3y4YCHUA CBOICTB
BCIICCTB U XMMHNYCCKHUX peaKuHﬁ; €CTCCTBCHHO-HAYYHBIC MCTOJbI ITIO3HAHUA — H8.6.]'IIOI[6HI/I€, HU3MCPCHHC,

MOJIETUPOBAHUE, SKCIIEPUMEHT (PEaNbHBIN U MBICIIEHHBIN).

Conep:xanue y4eOHOro npeamera
[TepBsIii Tog 00y4eHwus (8 Kmace)

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

IIpeamer xumuu. Ponbs XxuMum B KU3HM 4YenoBeka. Tena u BemecrBa. DHU3MYECKHE CBOMCTBA
BEIIECTB. ArperatHoe cocrosiHue BemiecTB. [loHATHE 0 METOAax MO3HAHUS B XMMHMU. XHMHS B CHCTEME
Hayk. UncTble BemecTBa U cMecu. CriocoObl pa3ziesieHus: cMecei.

ATOMBI U MOJEKyJbl. XUMHUYECKHE 3y1eMeHThl. CHUMBOJIBI XMMHUYECKUX 3J1eMeHTOB. [IpocTeie u
CIIO’KHBIC BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas Gopmyina. BaneHTHOCTP aTOMOB XMMHYECKHX 3JIE€MEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemiecTB. OTHOcUTENbHast aTtomMHass Macca. OTHOCHTENbHAsh MOJIEKYJsIpHas wmacca. MaccoBas 10O
XUMHUYECKOT'0 3JIEMEHTA B COEIMHEHUH.

Ou3nueckne M XUMUYECKHE SBICHHS. XUMHUYECKash peaknus W e€ MpHU3HAKH. 3aKOH COXPAaHEHUS
Macchl BeIIeCTB. XHMHUYeckHe YypaBHeHHs. Kiaccuukanus XUMHUECKHUX peakiuil (CoequHeHus,
pasoKeHus, 3aMeleHns, 0OMEHa).

XUMHUECKUH HKCHEPUMEHT: 3HAKOMCTBO C XHMHYECKOH TMoOCyIoW, ¢ mpaBwiaMu pabOThl B
nabopatopur W TpuEMamMu oOpamieHus ¢ J1abOpaTOPHBIM O0OpYAOBaHUEM; HU3YYCHHE M OINHCAHUE
(bu3MYeCcKUX CBOMCTB 00pa3llOB HEOPTaHMYECKUX BEIIECTB; HaOsoJeHHe (U3NUecKUX (TUIaBIEHUE BOCKA,
TasHUE JIbJa, PACTUPAHHUE caXxapa B CTYIKe, KUIIEHUE W KOHACHCAIHS BOJBI) U XUMHUYECKUX (TOpPEHHE CBEYH,
MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOACHUCTBIE MeJla ¢ KHCIOTOM) SBJIECHHH, HaOII0AeHNE U ONTUCaHNe
MIPHU3HAKOB MPOTEKAaHUS XMMUYECKHX PEaKIHid (pa3siokeHUe caxapa, B3aMMOJICHCTBHE CEPHOW KHUCIIOTHI C
xjopuoM Oapus, pasznoxkeHue ruapoxkcuga meau(Il) mpu HarpeBaHuM, B3aMMOJEHCTBHE XKene3a C
pactBopoMm coau Meau(1l)); n3yuenue cmocoboOB pa3zeseHus cMecei (C MOMOIIbI0 MarHuTa, PHUIBTPOBAHUE,
BbITAPUBAHUE, TUCTUIUIALUS, Xpomarorpadus),mpoBeecHNe OYNCTKH MOBAPEHHOH coNu; HAONIOJICHHE U
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ONMCAaHUE pe3yJbTaTOB IPOBEICHUS OIBITA, WUIFOCTPUPYIOLIErO 3aKOH COXPAHEHUs MAacChl; CO3/IaHHE
Mo/elield MOJIeKy (IIapOCTEePKHEBBIX).
Ba:xHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3ayx — cmech razos. CoctaB Bo3nyxa. Kuciaopoa — anement unpoctoe BemiectBo. Haxoxaenue
KHCIIOpOJia B MpHpoje, pu3nueckue U XUuMUYecKre cBoicTBa (peakuuu ropenusi). Oxcuasl. [IpuMenenue
kuciopoaa. CriocoOb! MOTYYEeHUsT KUCIOPOAa B JIAOOPATOPUU U MPOMBIIIICHHOCTH. KpyroBopoT kucimopoaa
B nipupoae. O30H — ayuioTponHas MoauuKalus KUCI0poa.

TennoBoil H3PPeKT XUMUUECKOH peaKIuy, TEPMOXUMUYECKUE YPaBHEHUS, K30~ U SHAOTCPMHUUECKUE
peakuuu. TOmIMBO: yroias U MeTaH. 3arps3HeHHE BO3yXa, YCUICHHE MapHUKOBOTO 3(deKTa, pa3pylieHue
030HOBOI0 CJIOSI.

Bopopon — naneMeHT u mpocTtoe BemiecTBo. Haxokaenwe Boaopoja B mpupoje, (pusmdeckue u
XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCOOBI oTy4YeHus. Kucinoter u conu.

KomnyectBo BemiectBa. Moibs. MossipHas macca. 3akoH ABorajapo. MonspHbli 00bEM  Tra3oB.
Pacuérel M0 XUMUYECKUM YpPaBHEHHUSM.

®dusnueckue cBoiicTBa Boabl. Boaa kak pactBoputeinb. PactBopel. HacklieHHbIE 1 HEHACHIILICHHbBIE
pacTtBopbl. Pacmeopumocms eewecmé 6 6ode.1 MaccoBas 1011 BELECTBA B pacTBope. XHUMHUYECKUE
cBoiictBa BOAbl. OcHoBaHusA. Poib pacTBopoB B mpupoae W B KU3HM uenoBeka. KpyroBopoT Boabl B
npupoe. 3arpsi3HeHUe NPUPOAHBIX BoJ. OXpaHa U OUMCTKA IPUPOJIHBIX BOJ.

Knaccudukanus  Heopranmyeckux  coenuHeHuil.  Oxkcunel.  Krnaccudukamuss ~— OKCHIOB:
coseoOpa3ymome (OCHOBHBIC, KUCIOTHBIE,aM(pOTEpHbIe) U HeconeoOpasyronme. HoMeHkIaTypa OKCHIOB
(MexxayHapoaHas U TpuBUaibHast). @u3ndeckue cBoMcTBa OKCHI0B. [lomyueHne okcuaoB.

OcHoBanwms. Kimaccudukanusi oCHOBaHMIA: IIEI0OYM M HEPACTBOPUMEIC OCHOBaHMs. HoMeHkaTypa
OCHOBaHUU (MeXAyHapoJgHas M TpuBHaibHas). DuU3NyecKMe U XHMHUYECKHE CBOMCTBA OCHOBAHHIA.
[Tonydyenue ocHOBaHUA.

Kucnotel. Knaccudukauus kucnor. Homenknarypa kucinor (MexayHapoAHass W TPHUBHAIbHASA).
Ou3NYeCKUe U XMUMUYECKHE CBOMCTBA KHUCIOT. Psan aktuBHOocTM MetamuioB H. H. bekerosa. Ilonyuenue
KHCIIOT.

Comu. Homenknatypa coisieli (MeXAyHapoaHas W TpuBHaibHas). Duznyueckue U  XUMHUYECKHE
cBoncTBa coisie. [lonyyenue conen.

['eneTnyeckas cBsI3b MEXAY KjlacCaMH HEOPTraHMYECKUX COETUHEHHI.

XVWMUYECKUN DKCIEPUMEHT: KAaueCTBEHHOE OINPEIEIICHUE COJEp/KaHUs KHCIOpOJa B BO3IYXE;
NoJIydeHue, cobupaHue, paclo3HaBaHUE U U3y4EHHE CBOWMCTB KUCIOPOJAa; HaOIIOJ€HUE B3aUMOACHUCTBUS
BEILIECTB C KHCIOPOJOM M YCJIOBMSI BOSHMKHOBEHMSI U MpPEKpallleH TOpeHus (moxapa); O3HaAKOMIIEHUE C
o0pa3liaMu OKCHJIOB M OITMCAaHME UX CBOMCTB; MOJIy4YeHHUE, cOOMpaHKe, paclio3HaBaHUE U M3y4yeHHE CBOMCTB
BojopoAa (ropeHue); B3auMoieiicTBue Bojopoaa ¢ okcuaoM wMeau(Il) (Bo3MOXKHO HCMOIB30BaHUE
BUJIEOMATEPHAJIOB); HAOIOeHHE 00pa3I0B BEIIECTB KOJINYECTBOM | MOJIb; MCCIIEJOBaHUE OCOOEHHOCTEH
pPacTBOPEHMSI BELIECTB C Pa3IMYHOM pPAaCTBOPUMOCTBIO; IIPUTOTOBIECHUE PACTBOPOB C ONPENEIEHHON
MaccoBOM J10Jiell pacTBOPEHHOIO BEIECTBA; B3aUMOJEHCTBHE BOABI ¢ METAlIaMU (HATPUEM U KaJlbI[eM)
(BO3MOKHO HMCHOJIb30BAaHUE BUJEOMATEPHUATIOB); ONpPEAEIECHUE PACTBOPOB KUCIOT U HIENOYEH C IMOMOIIBIO
WH-

JMKAaTOPOB; HCCIEOBAaHHE O00pa3lloB HEOPraHMYECKHUX BEIIECTB pa3UYHbIX KJIAcCOB; HAOIIOJIEHUE
U3MEHEHHs OKpPacKdM MHAMKATOpPOB B PACTBOPAX KHUCIOT U IIEIOYEH; M3YyUEHHE B3aUMOJEHCTBUS OKCHJA
meau(Il) ¢ pacTBopoM cepHOI KHCIOTBHI, KHUCJIOT C METajUlaMH, peakluid HeWTpalu3aluu; MOoJydyeHUe
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHME OJHOIO MeETajljla JPYyrUM U3 pacTBopa COJM; PpELICHHE
AKCIIEPUMEHTATIBHBIX 3a7a4 1o TeMe «BakHelne kiaccel Heopra-

HUYECKUX COECTUHEHUI.

Ilepuoanuecknii 3akoH u Ilepuoamueckasi cucreMa xumMu4yeckux djiemeHtToB JI. U. Menaeneesa.
Crpoenne aroMoB. XuMuueckasi cBi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIC PEaAKINHU

[lepBble MOMBITKH KiIacCU(UKALMM XUMHUYECKUX dJeMEeHTOB. [loHsATMe O rpynmax CXOJHBIX
3JIEMEHTOB (IIETIOYHbBIE U IIETOYHO3EMENIbHbIE METAJIIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHBIE OKCUIBI U THAPOKCHIBI.

Ilepuonnueckuii 3akoH. llepumommueckas cucrema xummyeckux snemeHtoB JI. M. Menpneneesa.
Koportkonepuoanas u nnmuaHonepuoaHas Gopmsl [lepuonnyeckoii cuctemsl xumudeckux snementos 1. U.
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Menaeneena. [lepuoasl u rpynibl. PU3NYECKHI CMBICI TO-PSIAKOBOIO HOMEPa, HOMEPOB NEPUOA U TPYIIIIbI
AJIEMEHTA.

Ctpoenue aromoB. CoctaB aTOMHBIX sijiep. M30Tomnbl. DnekTpoHbICTpoeHHE 3IEKTPOHHBIX 000JI04eK
aToMOB nepBbIX 20 xumudeckux 31emeHToB [lepuoanueckoit cucrems! J. . Menneneesa. Xapakrepuctuka
XUMHYECKOT'0 JIEMEHTA 10 ero nojoxeHuto B [lepuonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHMsI pajuyca aTOMOB XHUMHYECKHX D3JIEMEHTOB, METAJNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 1O TIpynmaM W nepuogam. 3HaueHue [lepumoamueckoro 3akoHa H
Ilepuonnueckoi CUCTEMBl XUMHUYECKUX JIEMEHTOB Ul pa3BUTHUSA HayKu U IpakTuku. [[. 1. Mennenees —
YUEHBIN U TPAKIAHUH.

Xumnueckasi cBsi3b. KoBasieHTHast (moJjsipHass W HEMOJSPHAs) CBS3b. DJIEKTPOOTPHUIATEIHHOCTD
XUMUYECKUX dyeMeHTOB. HMoHHass cBA3b. CreneHb OKUCIEHHS. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC
peaxuuu. IIponieccs! okucaeHuss 1 BoccTaHOBIIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH  OKCHEPUMEHT: U3ydeHHe oOpa3loB BEIIECTB METANIOB M  HEMETaJIOB;
B3aMMOJICICTBME THMJIPOKCHJIA LIMHKA C pacTBOpaMM KHUCIOT M IIEJIOYEH; IPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ IPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakiuil  (ropeHue, peakiuu
pa3IoKeHus, COeAMHEHNUS).

MexnpeamMeTHbie CBSI3H

Peanuzanus MexnpeIMETHBIX CBA3€M NpU HM3YYEHMM XHMHUUB 8 KJIacCe OCYIIECTBISETCS 4Yepe3
UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W TMOHATUH, SIBISIFOIIUXCS CHUCTEMHBIMH
JUIS OT/I€TIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01re ecTecTBEeHHO-HAYYHbIE MOHATHUS: HAYyYHBIN (haKT, TUIIOTE3a, TEOPHs], 3aKOH, aHAIIU3, CUHTES,
Kiaccu(uKanus, MEePHOAUYHOCTh, HAOIIOACHUE, HKCHEPUMEHT, MOJCIMPOBAHHE, H3MEpPEHHE, MOJEIb,
SIBJICHHE.

®uznka: MaTepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIBI, PaJiO0AKTUBHOCTb,
MOJIeKYJa, DSIEKTPUYECKU 3apsij, BEIIeCTBO, TelOo, O0BEM, arperaTHoe COCTOSHUE BEIECTBa, ras,
¢bu3nvecKne BEIMYUHBI, €IMHUIBI H3MEPEHUs, KOCMOC, ITaHeTHhI, 3BE3/1b1, CoHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MHHEpanbl, TOPHbIE MOPOJbI, IOJIE3HbIE HCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

Tembl npakTHYecKux padoT:

1. IlpaBuna paboTel B 1abopaTopuu NpuémMsl 0OpalieHus ¢ 1a00paTOPHBIM 000PYIOBAaHUEM.

2. Paznenenue cmeceil (Ha mpuMepe OUYUCTKU TTOBAPEHHOU COJIH )

3. Tlonyuenue u cobupaHue KUCIOPOAA, U3yUEHHUE €ro CBOMCTB.

4. TlonyueHue u cobrpaHue BOJIOPOJIa, U3YICHHUE €T0 CBOMCTB.

5. IIpuroroBiieHUE paCTBOPOB C ONPEAEIEHHON MAaCCOBOU JTOJIEN PACTBOPEHHOTO BEILECTBA

6. Perenne sxkcriepMMeHTaIbHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIacChl HEOPTaHUYECKUX COSAMHEHUI».

Bropoii roa odyuenus (9 kiacc)

BemecTBo 1 XuMHUYecKasi peakius

Ilepuonnueckuii 3akoH. llepumommueckas cucrema xumuyeckux snemeHToB JI. M. Menpeneesa.
CtpoeHne aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHWHU CBOMCTB XUMHUYECKHX OJIEMEHTOB IMEPBBIX TPEX
MEPUOJIOB, Kalusl, KaJbLHs U UX COCAUHEHUN B COOTBETCTBUU C MOJIOKEHHUEM 3JIEMEHTOB B [leprnoanueckou
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CrpoeHnue BeliecTBa: BHJbl XUMHUYECKOW CBSI3U. THIBI KPUCTAUIMUECKUX PEIIETOK, 3aBUCHUMOCTD
CBOMCTB BEIIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKN U BUJIa XMMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB
(MexxTyHapoaHAs W TpUBHAIbHAS). XUMHUYECKAE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KjIaccam
HEOPraHUYECKUX COEAUHEHNM, TEHETUUECKAsl CBA3b HEOPIraHUUECKUX BEILIECTB.

Knaccudukanmst XUMHUYECKUX peakIUil 10 pa3IudHbIM TMpU3HaKaM (MO0 YHCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIoBOMY 3¢ (deKTy, MO0 U3MEHEHHUIO CTENeHeW OKUCICHHS
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XUMHUYECKHUX D3JIEMEHTOB, MO0 OOpaTUMOCTH, IO YYaCTHIO KaTanu3aTopa). ODK30- M DHIOTEPMUYECKUE
peaKkiu, TePMOXUMUYECKUE YPABHEHUSI.

[TonsiTue o ckopocTu XuMHu4Yeckoil peakiuu. [TonsTie 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX
peakuusix. IIoHATHE O TOMOIE€HHBIX M TE€TEPOr€HHBIX peakuusx. l[lonsamue O XUMUUECKOM PABHOBECUU.
Daxmopuwl, erusAOWUE HA CKOPOCHb XUMUYECKOU PeaKyull U NOJIONCEHUE XUMUUECKO20 PABHOBECUSL.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peakuuu, AJEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHON peakuuu. COCTaBI€HUE YPABHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLMI C
MCIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOIUTHUECKON AUCCOLMALMHU. DJIEKTPOJIUTHI U HESIEKTPOIUTHl. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOLMAIMKU BELIECTB C Pa3JMYHBIMU BUJAAMU XUMHUYECKOW cBsA3u. CTeneHb OUCCOLMALIUU.
CunbHble U cnabble ANEeKTPONUTHI. Peakuuu MOHHOrO oOMeHa. YCIOBHS MPOTEKaHUsA peaklUUid HOHHOTO
oOMeHa, TOJTHBIC U COKpAIIEHHBIC HOHHBIC YpaBHEHUS peaknuii. CBOWCTBA KHCIOT, OCHOBAHUWM U COJICH B
CBETE MPEJICTABICHUIO00 AJIEKTPOIIUTHYECKON aucconranuy. KauecTBeHHble peakiiuu Ha UOHBL. [loHamue o
2uopoausze coneu.

XUMHYECKUH  SKCHEPUMEHT: O3HAKOMIJICHHME C  MOJEISAMH  KPUCTAUIMYECKUX  PEHIETOK
HEOPraHUYECKHX BEIIECTB — METALIOB U HEMETAUIOB (rpaduTa M anmasa), CIOKHBIX BEIIECTB (XJOpuaa
HATpUsI); HCCIENOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOHW pEaKIUH OT BO3ACHCTBUS Pa3IUYHBIX
(akTOpOB; HMCCIENIOBAHHE SJIECKTPOIMPOBOJHOCTH PACTBOPOB BEIIECTB, IPOIECCa IAMCCOIMALUU KHCIIOT,
menoued ©  coineid  (BO3MOXKHO — HWCHOJB30BaHHWE  BHUJEOMATEPHANIOB);  MPO-BEJACHHUE  OMBITOB,
WJUTFOCTPUPYIOIIMX TMPU3HAKK MPOTEKAHUS PEAKIMA HMOHHOTO oOMeHa (00pa3oBaHME OCAJKa, BBIJIEICHUE
raza, oOpazoBaHUE BOJIbl); OIBITOB, WJUIIOCTPUPYIOUIMX MPUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakuuil (ropeHue, peakluy pas3ioXKEeHHs,, COCIMHEHHs); PACIIO3HABaHWE HEOPTaHMYECKUX BEILECTB C
MIOMOILIbIO KAYECTBEHHBIX PEAKIUN HA MOHBI; PEIICHHE SKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTajuibl u MX coeJHHEHUSA

OO6mass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHsSI aTOMOB, XapaKTepHbIe CTENEHU
okucnenus. CTpoeHne u (PU3MYECKre CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XMUMHYECKUE CBOWCTBA HA
npuMepe xJopa (B3aUMOJCHCTBHE C MeTalylaMH, HeMeTalulaMu, Ienodamu). XjopoBogopon. ComsHas
KHCIIOTa, XMMHMYECKHE CBOICTBa, MONydeHHe, NpuMeHeHue. JleiicTBue xiopa M XJIOpPOBOAOpOJa Ha
OpraHu3M uejoBeKka. BaxkHeilne XJ10puasl U UX HAXO0XKACHUEB TPUPOJIE.

OO6mas xapaktepuctuka dmemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpPHBIE
crereHn okucineHus. CTpoeHune M (u3nyeckue CBOIMCTBa MPOCTHIX BEIIECTB — KHUCIOPOJA M CEpBHI.
AnnoTponHbeie MOAU(PUKAIIMN KUCIOPOJa U cepbl. XUMHUYECKHE CBOWCcTBa cepbl. CepoBOIOPO/, CTPOCHUE,
¢u3znueckne U XuMu4eckue cBoicTBa. OKCHIBI Cepbl Kak MPEICTABUTENN KHCIOTHBIX OKCcHJIOB. CepHas
KHCIOTa, (U3MYECKHEe M XHUMUYECKHe CcBoWcTBa (OOIIMEe Kak TpPEACTaBUTENs Kiacca KHUCIOT H
cenuduueckre). XuMU4ECKHe peaklinu, JeKalllie B OCHOBE IPOMBIIUIEHHOTO CII0co0a MOoTy4eHUs CEpHOU
kucnotTel. [Ipumenenue. Conu cCepHOM KHCIOTHI, KadyeCTBEHHAsl peakius Ha cynbdar-uoH. HaxoxneHnue
cepbl U €€ COeAMHEHUM B NpUpoe. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH CPellbl COCIMHEHUSMU CEPbI
(KMCIIOTHBIE 0K/, 3arps3HEHNE BO3/lyXa U BOJIOEMOB), CIOCOOBI €ro Mpea0TBpPaIEeHuUs.

OO0mias xapaktepucTuka 3meMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
CTETIEHH OKHUCJICHHs. A30T, paclmpoCTpaHEHHWE B TpHpojae, (U3MUECKHe U XHMHUYECKHE CBOMCTBA.
Kpyrosopor a3zora B mnpupoae. AmMmHak, ero (u3HUecKHe U XUMHUYECKHE CBOICTBa, MOJIyY€HUE H
npuMmenenne. Conmu aMMOHUS, WX (PU3MUECKHEe M XHMHUYECKHE CBOWCTBA, mpuMeHeHHe. KauecTBeHHas
peakiusi Ha HMOHBI aMMOHMsS. A30THas KHCIIOTa, €€ MoJyueHue, (U3NYecKue U XMMHUYECKHE CBOMCTBA
(obmue Kak TpENCTaBUTENS Kiacca KHCIOT u crneuuduueckue). Vcmonp3oBaHHE HUTPATOB M COJEH
aMMOHHS B KadecTBE MUHEPAJbHBIX YAOOpeHUN.XHMUYECKOE 3arps3HEHHE OKpYXKaroIled cpeJbl
COEJMHEHUSIMHM a30Ta (KHUCIOTHBIE JIOKIM, 3arpsA3HEHHE BO3JyXa, MOYBBI U BoJ0EMOB). Docdop,
aiuotpornabie Monudukanun dochopa, pusznueckne m xumuyeckue cBorictBa. Oxcua dochopa(V) u
dbocdopHas kucnora,
¢duznyeckne U XUMHUYECKUE CBOMCTBA, mosydeHue. Mcnonb3oBanue (ochaToB B KauecTBE MHUHEPATbHBIX
yIoOpeHuit.

OO6mas xapaktepuctuka meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC
CTETICHH OKUCIICHUS. YTIEPOH, aNIOTPOMHbIE MOAU(DUKAIINY, PACIPOCTPAHEHHUE B IPUPOJIE, GUBUIECKUE H
XUMHUYECKUe cBorcTBa. Ancopoius. Kpyrosopot yriepoaa B mpupoae. OKCUIbI yraepoaa, nxX GUu3nIecKue
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U XMMUYECKHE CBOMCTBA, AECHCTBHE HA JKUBBIE OPraHU3MBI, MOJIyYCHHE M NPUMEHEHHUE. DKOJOIMYECKUe
npobnembl, cBs3aHHble ¢ okcugoM yriuepoma(lV); rumoresa rn00aNbHOTO TMOTEIJICHUS KJIMMATa;
NapHUKOBBIN 3P PeKT. YTosbHas KUCIOTA U €€ COJU, UX (PU3NYECKHUE U XUMUUECKUE CBOMCTBA, OJyYeHHUE U
npuMeHenne. KauectBenHas peakuus Ha KapOoHaT-uOHBI. Vcnonp3oBanue KapOOHATOB B OBITY, MEIUIMHE,
IPOMBIIIJICHHOCTH M CEIbCKOM XO3SICTBE.

[lepBoHayanpHbIe MOHATHA OO0 OPraHWYECKHX BELIECTBAX KaK O COCAMHEHHUSAX yriiepoaa (MeTaH,
3TaH, 3TWIEH, aleTUJIeH, 3TAaHOJ, INIMIEPUH, YKCYCHas KUCIIOTa). Mx cocmas u xumuueckoe cmpoe- Hue.
[Tonatne 0 OWMONOTHMYECKH BaXKHBIX BEILECTBAX: XHpaX, OENKax, yrieBoJaXx — U UX POJIU B KU3HU
yesioBeka. Mamepuanvrhoe eOUHCMB0 OP2AHUYECKUX U HeOP2AHUYECKUX COeOUHEHUI.

Kpemuuii, ero ¢usuueckne M XMMUYECKHE CBOWMCTBA, MOJy4YeHHWE U mnpuMeHeHune. CoelnHeHHs
KpeMHHUA B npupoje. O6mue npencrasiaeHust o0 okcuae kpeMHusa(IV) u kpemuueBoil kuciore. CHUIMKATHL,
UX HUCIIOJIb30BAHUE B OBITY, MEAULIMHE, IPOMBIILIIIEHHOCTH.

Baoicnetivuue cmpoumenvHvle mamepuansi: Kepamuxa, cmexuo, yemenm, 6emon, sxcenezooemon. Ilpodnemvi
0€e30nacH020 UCNOIb308AHUA CHPOUMENLHBIX MAMEPUANOE 8 NOBCEOHEGHOU IHCUSHU.

XUMHUECKUN HKCIEPUMEHT: H3yuyeHHe O0pa3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHOMN
KHCJIOTHI; IPOBEICHNE KaYeCTBEHHBIX PEaKINii Ha XJIOPHUI-HOHBI U HAOIIOJCHHE TIPU3HAKOB MX IPOTEKAHUS;
OIBITHI, OTpaXarouue (U3NYeCKHMe W XUMHUYECKHE CBOWCTBA TaJOr€HOB M UX COEIUHEHUH (BO3MOXKHO
MCITIOJIb30BaHUE BHICOMATEPHAIIOB); O3HAKOMIICHHE C 00pa3liaMu XJIOPUAOB (TaJIOTEHHUIOB); O3HAKOMIICHUE
¢ oOpa3uamHu cepbl U €€ COeIMHEHUSIMU
(BO3MOKHO HCIIOJIB30BAHUE BHJJACOMATEPUATIOB); HAOJIOJEHHWE TIpoliecca OOYIIIMBaHUS caxapa IOoj
JeCTBUEM KOHILIEHTPUPOBAHHON CEPHOI KUCIIOTHI; M3ydyeHHE XMMHUYECKHUX CBOWCTB pa30aBiIeHHOMCEpHOM
KHCJIOTHI, TIPOBE/ICHIE KaueCTBEHHOW peakIy Ha Cylb(aT-uoH W HaOJIIoJeHUE MpU3HAKa e€ MPOTEKaHUS;
O3HAKOMJIEHHUE ¢ (pU3MUYECKMMU CBOMCTBAMHU a30Ta, pochopa U UX COEIUHEHUHN (BO3MOXKHO HMCIOIb30BAHUE
BHJICOMATEPHAIIOB), oOpa3namMu a30THBIX U (GochopHBIX ymoOpeHWil; MonydYeHHue, CoOMpaHue,
pacrio3HaBaHME M HM3YyYEHHUE CBOMCTB aMMMaKa; IpPOBE/IEHHE KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U
dochar-noH ¥ M3ydeHHWE TPHUIHAKOB WX TPOTEKAHUS, B3aUMOACWCTBHE KOHILEHTPUPOBAHHOMN
a30THOMKHMCIOTBI C MeJbl0 (BO3MOXKHO HCIOJb30BAHUE BHUAEOMATEPHUAJTIOB); H3YyUYEHUE MOJeNeit
KPUCTAJUTMYECKUX PEIIETOK aiMasza, Tpadurta, QyiepeHa; O3HAKOMIIEHHE C MPOIECCOM ajcopOIruu
pPacTBOPEHHBIX BEILECTB AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOrasa; MojydyeHHe, coOMpaHHe,
pacrno3HaBaHHE U U3Y4YE€HHE CBOMCTB YIJIEKHCIIOrO Ira3a; MPOBE/IEHUE KaueCTBEHHBIX peakluil Ha KapOoHAT-
U CHUJMKAaT-MOHbI U W3Y4YEHHE INPU3HAKOB MX INPOTEKaHWS; O3HAKOMIIEHHE C NPOAYKIMEW CHIMKAaTHON
IIPOMBIIIJIEHHOCTH; PEIIEHUE DKCIEPUMEHTAIbHBIX 3a7ad Mo Teme «BaxHelmme HEMETaulbl U HX
COETUHEHUS.

Metannbl M X COeTMHEHHS

OOmass xapakTepucTUKa XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHMM HUX IOJIOKEHHUS B
Ilepuoguueckoit cucreme xummdeckux snemeHToB JI. M. MenneneeBa u crpoeHust aromoB. CTpoeHHE
MeTayIoB. MeTtannudeckas CB3b U METa/NInyecKass KpUCTAJUIMUEcKas pelérka. DIEeKTPOXUMUUYECKUIN psf
HanpspkeHud MetaysioB. dusnyeckue M XMMUYECKHE CBOMCTBa MeTauioB. OOmiue crocoObl MOTydeHUs
MeTaisioB. [ToHsATHE 0O KOPPO3UM METANIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. Crassl (cTams,
YYT'yH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY U POMBIIIJICHHOCTH.

[I{erounble MeTaUIBL: TOJIOXKEHUE B [lepuonnyueckon cucremMe Xu-

Mudeckux sneMeHToB Jl. M. MeHaeneeBa; cTpoeHUE UX aTOMOB; HaxXOKJIEHHE B npupoje. dusndeckue u
XUMHUYECKHE CBOMcTBa (Ha mnpuMmepe HaTpus U Kaius). OKCHIbl W THUIPOKCHIBI HATpHUsl U Kajus.
[IpyMeHeHne MIENTOYHBIX METAIIJIOB U UX COEAMHEHUH.

[[{erouHO3eMENBbHBIE METAUIBI MarHuidi W KaJblMii: monoxeHue B Ilepmoaudeckoil cucreme
xumMHuueckux aiemMeHToB /. . Menzaeneesa; cTpoeHHE UX aTOMOB; HaXOXJA€HUE B Ipupoje. Puznueckue u
XMMHUYECKHE CBOWCTBAa MarHusl U KanbliMsl. BakHeWinue coelnHeHUs Kanblusg (OKCHJ, THUIPOKCHI, COJIN).
JKécTtkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.

AmomuHui: nonokerne B [lepuoamdeckoil cucreme xummudeckux sneMeHToB J[. M. MeHneneesa;
CTpOEHHE aToMa; HaXOXKJeHHe B npupoje. Puzndyeckre 1 XUMUYECKHUEe CBOMCTBA altoMUHUA. AM(DOTEpHBIE
CBOMCTBA OKCHJA U THAPOKCHIA ATFOMUHUS.
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Kenezo: monoxenne B llepmoamyeckoin cucreme xumuuyeckux snemeHToB JI. M. Menpgeneesna;
CTPOEHHE aToMa; HaxoXxJAeHHe B mpupoje. Pu3nyeckue U XHUMHUUYECKHE CBOMCTBa xeneza. OKCHibl,
ruapokcuabl U cou xxeneza(ll) u sxenesa(Ill), ux cocras, cBolicTBa
U TIOJTyYEHHUE.

XUMUYECKUN SKCHEPUMEHT: O3HAKOMIIEHHE C 00pasllaMyd METaIOB UM CIIaBOB, UX (U3NYECKUMU
CBOMCTBAMM; U3YUYEHUE PE3YJIbTaTOB KOPPO3UHM METAJUIOB (BO3MOXHO MCIIOJIb30BAaHUE BHUJEOMATEPHUAIIOB),
0COOCHHOCTEH B3aUMO/ICHCTBUS OKCUA KaJIbIIUs U HATPUS
C BOJIOM (BO3MOKHO MCIIOJIb30BAHUE BUJIEOMATEPHAIIOB); UCCIICIOBAHNE CBOMCTB KECTKOW BOBI; Ipoliecca
TOpEeHHs JKele3a B KHUCIOopojae (BO3MOXKHO HCIOJIb30BaHWE BUIECOMATEPHANIOB); MPU3HAKOB MPOTEKAHUS
KaueCTBCHHBIX pPEaKIUi Ha HOHBI (MarHus, Kaublus, amoMuHuda, HuHkKa, sxeneza(ll) u xeneza(lll),
meau(Il)); nabaronenue u onucaHue MPOLECCOB OKPAIIMBAHUS TUIAMEHU MOHAMU HATPHS, KaJUs U KaJabIHs
(BO3BMOXKHO HCITOJIb30BaHME BHUICOMATEPHATIOB); HCCIEAOBaHHE aM(OTEPHBIX CBOICTB THAPOKCHIA
ATIOMHUHMS U TUAPOKCUAA LIMHKA; PEIIeHHEe IKCIIEPUMEHTaIbHBIX 337a4 Mo TeMe «BakHelne MeTauibl U
UX COEAUHEHUSD.

XuMus U OKpYy:Kaowas cpeaa

HoBele MaTepuansl u TexHosioruu. BemiectBa M maTepuansl B MOBCEIHEBHOM JKU3HU 4YeENIOBEKA.
Xumus 1 310poBbe. bezonacHoe UCIob30BaHUE BELIECTB M XUMUYECKUX peakuuid B ObITy. [IepBas momors
IpU XHUMUYECKUX OXOorax M oOTpaBieHUAX. OCHOBBI JKOJIOTMYECKOH TIPaMOTHOCTH. XHMHUYECKOE
3arpsi3HEHUE OKpY)Karollel cpedbl (mpenenbHas aomyctuMas KoHieHtpanus BemiectB — [IJIK). Ponb
XMMHUU B PEIICHUH SKOJIOTUIECKUX MPOOIIEM.

[IpuponHble UCTOYHUKH YIJIEBOJOPOAOB (yroyib, NPUPOAHBIA ra3, He(Tb), HPOAYKTHI HUX
nepepadoTKH, UX POJIb B OBITY U TPOMBIIIICHHOCTH.

XYUMUYECKUH JKCIEPUMEHT: H3Yy4YeHHE O0O0paslloB MaTepualoB (CTEKJIO, CIUIaBbl METaJUIOB,
MIOJINMEPHBIE MaTEpUAJIbI).

MexnpeaMeTHbie CBSI3H

Peanuzanus MeXINpenMETHBIX CBSI3ed NpPU U3YUYEHUU XUMHUHU B 9 Kiacce OCYIIECTBISETCS 4yepe3
UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W TMOHATUH, SIBISIFOIIUXCS CUCTEMHBIMU
JUIS OT/I€TbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIHUKJIA.

OO0u1e ecTecTBEHHO-HAYUHbIE OHATHUS: HayUHBIH (akT, TMIOTE3a, 3aKOH, TEOPHs, aHaJIU3, CUHTE3,
KJIacCUpUKalKs, NEPUOAUYHOCTb, HAOJIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHME, W3MEPEHHE, MOJEIb,
SIBJICHHE, TAPHUKOBBIHN 3((EeKT, TEXHOJIOTUS, MaTepUAIIbI.

®duznka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIBI, PaJuOAKTUBHOCTS,
MOJIEKYJIa, JIEKTPUUECKUM 3apsj, IPOBOJAHUKH, MOIYIPOBOAHUKY, TUIIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBa, ra3, pac-

TBOP, PACTBOPUMOCTh, KpUCTAJUIMUECKasl PEIIETKA, CIUIaBbl, (PU3NYECKUE BEJIMYUHBI, €IUHULIBI U3MEPEHUS,
KOCMHYECKOE IPOCTPAHCTBO, MIAHETHI, 3BE€3/1b1, COHIIE.

buonorust:  ¢orocunTes, aAbixaHue, Ouocepa, dKocucTeMa, MHUHEpaJbHbIE  yI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpaibl, TOPHbIE MOPOAbI, IOJE3HbIE HCKOMAaeMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

Tembl npakTHYecKUX padoT:

Ne 1. Pemenne skcniepMMeHTaIbHBIX 33134 0 TeME. Teopus AIEKTPOIINTUYECKON JUCCOLUAIIH.
Ne 2. [TonyueHune COJISTHOM KUCIOTHI, U3y4YE€HHE €€ CBOWCTB.

Ne 3. Ilonmyuenne aMmmHaxa, U3y4eHHE €ro CBOMCTB.

Ne 4. Tlomyuenue yrnekucinoro raza. KauecrBeHHasi peakuus Ha KapOOHAT-HOH.

Ne 5. Pemenne skcniepuMeHTanbHBIX 3a7a4 1o Teme «HemeTramns.

Ne 6. JKE€cTKOCTB BOJIBI M METO/IBI €€ YCTpaHEHUSI.

Ne 7. Pemienne skcriepUMEHTaIbHBIX 33/1a4 M0 TeMe «MeTamisy».

AN DN

TeMaTnuyeckoe NJIAHMPOBAHUE
1 rox o6yuenus (8 kiacc)
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No Coneprxanne yueOHOTO MaTepuaa. Conepxanue Bocnutanus | Koon-
¢ yuerom PIIB. BO

4acoB

1 XuMHsT — BakHast 00J1aCTh €CTECTBO3HAHUS U Cwm. IIpunoxxenne Ne 1 5

IIPAKTUYECKOHN AESITEIbHOCTH YEJI0BEKA

2 BemecTBa 1 XMUMHYECKUE peaKIUU 15

3 Boznyx. Kucnopoa. [Tonsitue 06 okcumax 5

4 Bonopoa. [Tonsitue o kucnorax u cousax 5)

5 KonnuecTBeHHBIE OTHONICHUS B XUMUU 4

6 Bona. PactBopsl. [loHsiTHE 00 OCHOBaHUSIX 5)

7 OCHOBHBIE KJIACChl HEOPTAHMYECKUX COCTUHEHUM. 11

8 Ilepnonnueckuil 3akoH u Ilepuonnueckas 7

cucreMa xumudeckux aeMmeHnToB /. 1. Menneneesa.
CtpoeHue aToMa

9 Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHbBIE 8

peakuuu

10 | IloBTOpeHue U yriryOJIeHUE 3HAHUH OCHOBHBIX Pa3JIeioB 3

Kypca 8 kijiacca

3anaun moayns «IIIKoabHBIN ypoK» ‘ Copepxanue Bocnutanus B PITYII

[Tpunoxenue 1

[TonsTHITHBIN amnmapar s | XuMus, XUMHUYECKHME 3HaHUS KaK OCHOBa I OCBOCHHUSA

BOCIIUTAHMS CpPEACTBaMHU IpenMeTa, | (pyHIaMeHTaJIbHBIX E€CTECTBEHHOHAYYHBIX 3HAHHUH O CBOMCTBaxX

MIPUBJICYCHHE BHUMAaHUs K | OKpPYXaloLIero Mupa, Tak M I HHTEIUIEKTYaJbHOTO U

LIEHHOCTHOMY acCHeKTy M3y4aeMbIX | HPaBCTBEHHOI'O COBEPIICHCTBOBAHUS OOYUYaIOLIUXCS.

SIBJICHU

2 rox o0yuenus (9 kiacc)

Ne CopneprxaHue yueOHOro MaTepuaia. Conepxanue Kon-Bo
BOCIIUTAHMUS C 4acoB
yueroM PIIB.

[ToBTOpEeHUe u yrinyOiaeHue 3HaHUN OCHOBHBIX Pa3/esioB Kypca 8 3)
KJjlacca

1 | OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEaKuil Cwm. [Tpunoxenue |4

2 | DOeKTpoIuTHYECKas TUccolUanus. XUMUYECKHE Peakliuu B Nel 8

pacTBopax Cwm. IIpunoxenue

3 | Obmas xapakTepucTUKa XUMUYECKUX 1eMeHTOB VIIA-rpynmsl. Ne 2 4

l"anorensl
4 | O6mas XxapakTeprucTUKa XUMUYECKUX 1eMEHTOB VIA-TpyIibL. 5
Cepa u €€ coeTMHEHUsI

5 | Obmas xapakTepuCcTUKa XUMHUUECKUX JIEMEHTOB V A-TpyIIIbI. 7
A3or,
dbocdop 1 UX CoeTMHEHHS.

6 | OOmas xapakTepuCTHKa XUMHUECKUX JIEMEHTOB [V A-TpymmbL. 8
Yrinepoa 1 KpeMHUHN U UX COEUHEHMSI

7 | OOume cBOWCTBA METAIIJIOB 4




MAOQY «COLL Ne 4», r. CblKTbIBKap

Baxueline Metauisl 1 UX COSIUHEHUS 16

BemecTsa u maTepuasl B )KU3HU YEJIOBEKA 3

3anaun moayns «IIIKoJIbHBIN ypoK»

| Conepxanue Bocniuranus B PITYII

[Tpunoxenue 1

[TousTHiiHBINA armapar IS
BOCIIUTAHUS CPEACTBAMH IpEAMETA,
MPUBJICUCHUE BHUMAaHUS K

LICHHOCTHOMY aCHEKTy HW3Yy4aeMbIX
SIBJICHUN

XUMUYECKUE 3HAHUS, KaK HEOOXOIUMBIC YCIOBUS IS CO3JaHUS
y oOyyarommxcs MpeACTaBICHUN O pPOJIM XUMHH B PEUICHUH

COBPCMCHHBIX  CBIPLCBBIX, OHCPICTHYCCKUX, OKOJIOTMYCCKUX,
IPOJIOBOJILCTBEHHBIX M MEAWIUHCKHAX TpoOsieM. XUMHYECKOEe
oOpa3oBaHHMEe Kak  BaKHEHIIee  YCIOBHE  AKOJIOTHYECKU

I'paMOTHOTO, 0e301macHOTo IIOBCACHU YCIIOBCKA.

[Tpunoxenue 2

[Ipumenenue Ha ypOKe
MHTEPAKTUBHBIX (opM paboTBl ¢
OOy4alolUMUCS,  CTUMYIHPYIOIINX
MO3HABATEIBHYIO MOTHBAIIIO
oOyuaromuxcs, WHUIUUPOBAHUE
o0CyXKIeHMS, BBICKA3bIBAHUS
OOy4alolMMUCSI  CBOETO  MHEHUS,

BI)Ipa6OTKI/I CBOCT'O OTHOIICHNA.

Tembl 151 AUCKYCCUI B paMKax ypoka.

[ToueMy a30T Ha3bIBAIOT B OJIHUX CIIy4asX 3JIEMEHTOM BOIHBI, a B
JPYTUX — 3JIEMEHTOM KU3HU U MUpa?

Kak BbI oTHOCUTECH K BhIcKasbpiBanuto J.M.MenneneeBa «Hedtp
— HE TOIUIUBO. TOMUTH MOKHO U aCCUTHALIUSIMU»




