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IHOSICHUTEJILHASA 3ATINCKA

B coorserctsuu ¢ Iprkazom Murnpocsemienus Poceun ot 11 aexabps 2020 . Ne 712 o BHecenuu usmenenuii Bo ®IOC o011iero
00pasoBauusd, a TakkKe pPEKOMEHIALHiL MHUHHCTEPCTBA OOpa3’OBaHMS, HAYKH U MOJOIEKHON TONHTHKH Kpacromapckoro kpast or
13.07.2021 r. No 47-01-13-14546/21; npumeproit NpOrpaMMON  BOCTIMTaHMSA, OXOOpeHHOH peleHuem (enepansroro yueGHo-
METONUIECKOro oObeiuHenH s 110 06ieMy 06pa3oBaHuIo, MpoTOKON OT 2 mrows 2020r. Ne2/20 B wacTu pabounx IporpaMMm yueGHBIX
IIPEIMETOB, KypcoB, KoTophle ¢ 2021-2022 Y4eOHOT0 Iojia JOIDKHEI COLepKATh TEMATUYCCKOE IIJIAHAPOBAHKE, B TOM YHCIIE C y4eTom
HNpOrpaMMpl BOCHUTAHMA - ObIIM NOGABIEHLI OCHOBHBIC HANPABJICHHS BOCIHUTATENbHOHW AeATENBHOCTH OTHOCSIIHECH K
AOCTHKEHHMIO JINTHOCTHRIX PE3yNbTaTOB B pasgene «Il1aHupyembie PE3yIbTaTEl M3y4eHus! yqebHOro npeamera «XuMmus» U pasiene
«Temarnyeckoe rutanupoBaHme» ¢ ONpPENENICHUEeM OCHOBHBIX BUAOB yUeOHON [esITeNbHOCTH YHaIIUXCs.

LINIAHUPYEMBIE PE3YJIBTATHI OCBOEHHUS YYEEHOTO NPEIMETA «XWUM U S»

B pesynbrare usyuenus yue6Horo npeamera «Xumusy Ha YPOBHE OCHOBHOTO OGIIEro 06pa3oBaHus

8 kiiace

OcHoBHbIE IOHATHS XUMHH (ypoBenn ATOMHO-MOJIEKY/IIPHBIX IPeACTABICHHI)

Brinyckuux nayvumes:
®  OIHCHIBATE CBOMCTBA TBEPABIX, KUIKUX, ra3000pasHbIX BCIICCTB, BBIACIIAN UX CYILECTBEeHHBIE [IPU3HAKY,

®  XapaKTepusoBaTh BEIIECTBa 110 COCTaBY, CTPOEHHIO M CBOMCTBAM, YCTaHaBIMBaTh NPUYUHHO-CIEICTBEHHbBIE CBS3H
MEIY NAaHHBIMU XapaKTePHCTHKAMH Bell[eCTBA,

®  PAcKphIBaTh CMBIC]I OCHOBHBIX XMMHYECKHX IOHATHIL: aToM, MOJICKyTa, XUMUHIECKHM 3JIEMEHT, IPOCTOE BEIecTBo,
C/IOKHOE BEINECTBO, BANICHTHOCTh, HCIIOJIB3Ys 3HAKOBYIO CHCTEMY XUMHHL,

®  H300paxaTh COCTAR MPOCTEHITHY BEINECTE ¢ NOMOINDIO XHMITGECKix POPMYIL ¥ CYIHOCTD XMMHYCCKHX PeaKmuil ¢
MOMOIIBIO XUMHYECKUX YPaBHEHHUI;

®  BBIMHMCIATE OTHOCHTENBHYIO MONEKYTAPHYIO M MONSAPHYIO MAcChl BCIIECTB, a TAKXKE MaCCOBYIO JIOJIO XUMHUUYECKOTro

SJIEMCHTA B COC/IMHEHU X
® CpaBHHBATE 110 COCTaByY OKCHUIEI, OCHOBaHHUA, KMCIIOTHI, COJIN;



®  KJIacCHQULIUPOBATL OKCH/IBI ¥ OCHOBAHMSI ITO CBOMCTBAM, KUCIIOTB! U COJH — I10 COCTABY;

¢  OIHMCHIBATB COCTaB, CBOMCTBA M 3HAYEHHE (B IIPUPOJE U MPAKTHIECKOM NesTebHOCTH YeJI0BEKA) MPOCTHIX BEIECTB —
KHCJIOpO/la ¥ BOJIOPOJA;

¢ [laBaTh CPaBHUTE/ILHYIO XapaKTepHCTHKY XMMHMYECKHX OSJIEMEHTOB H BayKHEHIIHX COCJMHEHNM eCTECTBEHHBIX
CEeMEHCTB WIETOYHBIX METAIOB 1 IaJIOTeHOB;

®  TOJB30BATHCH Ja0OPATOPHBIM OGOPYIOBAHHEM M XUMUYECKORN MOCY 10H;

® TPOBOAUTH HECIIOKHBIE XUMHUYECKHE OIBITH M HAGMIONEHHUS 33 HM3MEHEHHEM CBOHCTB BEILECTB B IIPOIECCE HUX
PEeBPAIleHAH; COOMIOAATE MPABUIIA TEXHUKH O€30MaCHOCTH IIPY TIPOBEICHUHN HAOJIONEHUH 1 OIILITOB;

® pasiuvaTh OKCIEPUMEHTATRHO KHCIOTEL M IIEJIOYH, MONB3YACh HMHAMKATOPAMM; OCO3HATH HEOOXOIMMOCTS
cobmoieHns Mep 6e30I1aCHOCTH pHU 0OpalIeHUH C KUCIOTAMH | IIEI0YaMH.

Beintyckuiik noyuum eosmoscnocmo HAYYUMBCL:
® IPAMOTHO 00OPAINATHCS C BEIECTBAMH B MOBCETHEBHOM KU3HM;
©0CO3HaBaTh HEOOXOMUMOCTH COOIIONEHHS MPABHI YKOMOIHUYECKH Ge30MacHOro TOBEJICHUST B OKPYXKaIOMmeH MPUPOIHOM
cpene;
® IOHHMATh CMBICIT M HEOOXOAUMOCTb COOMIONCHMUS TPEeNUCAHUH, MPEUIAracMBIX B HHCTPYKIUAX II0 HCIIOJIL30BAHKIO

IeKapCTB, CPEACTB OBITOBON XUMHHU | JP.;
® HCIIONE30BATE IPHOOPETEHHBIE KITIOUeBble KOMIETEHTHOCTH [IPU BHITIONHEHHH UCCIIEN0BATENBCKUX [TPOEKTOB 110 U3YUEHHIO

OWOMO%P cnocobos HOJYYUCHHUS W paclo3HaBaHMsL BCUIECTB,
® pa3B1BaTh KOMMYHHKaTHBHYIO KOMIIETEHTHOCTB, HUCIIOJIB3Ysl CpEe[CTBA YCTHOIO W I[MHMCBMEHHOI'O O@Ewmﬁmu IIPOABIIATH

POTOBHOCTD K yBAXKEHHUIO MHOU TOUKH 3PEHHSA NPU 06CYKAEHUH PE3YIbTaTOB BHINOIHCHHOMN paboTsr;
® 00BEKTUBHO OLEHHBATH MH(MOPMAIHMIO O BEIIECTBAX I XHMHIECKHX npoueccax, KpUTHIECKH OTHOCUTBCS K IICEBIOHAYIHOIM

HH(pOpMALNY, HeTOGPOCOBECTHOM peKIiaMe, KaCAIOMIEHCs HCOMb30BAHILS Pa3’NIHYHBIX BEIIECTB.

Hepuoauvecknii 3aK0H U NepHOTHYECKAS CHCTEMA XHMUIECKHX 3emMeHTOB [I.A. MenpneneeBa. CTpoenne Bemecrsa.
Beinyckuvk nayuumes:
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aM(OTEPHBI, U MHEPTHBIE dIeMeHTHI (ra3bl) 1Sl OCOHAHMUS BaYKHOCTH YIOPSIOYEHHOCTY HAYYHBIX 3HAHUIA;
®  PacKphIBaTh CMBICI HepHoAIeckoro 3akona JI. 1. Menneneesa;
®  ONMCHIBATh M XapaKTePU30BaTh TaOAUUHYIO (GOPMY MEPHOANUECKON CHCTEMB XMMUUYECKHIX 3JIEMEHTOB;



®  XAapaKTepU30BaTh COCTaB aTOMHBIX ANEp M paclpeleleHHe YHCia SIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSM ATOMOB
XUMHUIECKHX SIIEMEHTOB MaJIbIX MEPUOJIOB NEPUOIMYECKOM CHCTEMBI, 4 TAKXKe Kajlus i KaJIbLIWs;

® DbasnuuaTte BHABl XHMHYECKON CBS3M: HOHHYIO, KOBAJTICHTHYIO HOJIAPHYIO, KOBAIEHTHYIO HENOJSPHYIO U
MeTaTYECKYIO;

®  U300pakaTh SNEKTPOHHBIE (BOPMYIIHI BEILECTB, 00Pa30BAHHEIX XUMUYECKUMHU CBS3SIMH pasHOro BHIA;

®  BBUBIATE 3aBUCHUMOCTB CBOWCTB BeIECTBA OT CTPOCHMSI ero KPUCTAIUIMYIECKOH pelIeTKU (MOHHOM, aTOMHOM,
MOJIEKYISAPHOM, MeTaTMYECKOM);

®  XapaKTepu30BaTh XMMHYECKHUE JJIEMEHTHI M X COEJVHEHHS Ha OCHOBE IIOJOIKESHMS DJIIEMEHTOB B TMEPHOIHUIECKOM
CHUCTEME 1 OCOOEHHOCTEH CTPOCHHMS UX ATOMOB;

¢  ONHCRIBATH OCHOBHBIC NPEANOCHIIKU OTKpbITus .M. Menneneensmm [ICPUONIMIECKOr0 3aKOHA U TEePHOJHIECKOH
CHCTEMBI XUMU1ECKUX DJIEMEHTOB M MHOT0OGPasHYIO HAYYHYIO J1eSTe/IHOCT Y4EHOro;

¢  XapaKTepH30BaTb HAyYHOE W MUPOBO33PEHYECKOE 3HAUEHHE NEPHOUYCCKOTO 3aKOHA M MEePUOAUYECKOM CHCTEMBI
XUMu4IecKux snementos J[.M. Meneneera;

® OCO3HaBaTh HAy4HBIC OTKDPBITHS KaK pe3yabTaT JTUTEelbHBIX Ha0JIFOIEHNH, OIBITOB, Hay4HON TIOJIEMHKH,
[IPEONOJICHUS TPYAHOCTEH U COMHEH NI,

BoirnyckuuK noayuum eosmoscrocme HAYYUMbCSL:

¢ 0CO3HABATH 3HAYEHHE TEOPETHYECKHX 3HAHUMN [/ MIPAKTHIECKOM JesTeNbHOCTH 4esioBeKa;

®  ONHCHIBATH M3yYEHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSIS JIOTHKY CMCTEMHOI'O aHaJIu3a;

¢ TpHUMCHATh 3HAHMA O 3aKOHOMEPHOCTAX IEPUOMMYECKOM CHCTEMBI XHMHUCCKHX 5JCMEHTOR Uit OOBSICHEHUS U
HPENBUACHHS CBOMCTB KOHKPETHBIX BEIIECTR;

( ® pa3BuBaTh HHOOPMAIMOHHYIO KOMIETEHTHOCTh TIOCPEACTBOM  YIIyOneHUs 3HAHME 06 WMCTOPHH CTAHOBJIEHHS

XMMAIECKOH HAYKH, €€ OCHOBHBIX HOHSTHUH, IEPHOANIECKOrO 3aKOHA KAk OZHOTO U3 BOKHEHINMX 3aKOHOB MPUPOIEL, & TAKKE O
COBPEMEHHBIX NOCTHIKEHUSAX HAYKHA U TEXHHKH,



9 xJace

Muoroo6pasue xXHMHYECKHX peaKI Ui,
Beinyckuvk nayuumes:
®  OODBSCHSATH CyTh XUMHYIECKUX HPOLIECCOB;
®  Has3bIBATh NPHU3HAKK U YCJIOBHS MPOTEKAHUS XUMUIECKUAX PeaKIUii;
® YCTaHaBIMBATE  MPUHAIIEKHOCTh  XMMHYECKOM peakuum K ONpefeNeHHOMY THIY IO OHOMY U3
KI1aCcCH(UIUPOBAHHBIX [IPU3HAKOB:
1) 110 wmeny U coCTaBy MCXOMHBIX BEMIECTB 1 IIPOYKTOB peaKiuK (Peaxiy coeIHHEHS, PA3IOKEH s, 3aMeITeH s 1 00MeHa);
2) 110 BBIZIEJIEHUIO WITH NOTTONIEHHUIO TEMIOTHI (peakimm 9K30TepPMUIECKIE H SHI0TEPMUIECKHe);
3) 110 U3MEHEHHIO CTeneHeH OKUCITeHNsI XUMUYECKUX 37eMEHTOR (OKHCIIHNTENBHO-BOCCTAHOBHUTENBHbIE PEAKIIHH);
4) 110 06paTuMocTH Ipolecca (peakiuu 06paTUMBbIe U HeoOpaTumele);
®  Has3pIBaTh (DAKTOPHI, BIMAIOMIIE HA CKOPOCTh XUMHUECKHX PeaKIlnii;
®  Ha3klBaTh (AKTOPHI, BIUAIONINE Ha CMEIEHHE XUMAYECKOTO PABHOBECHS,
®  COCTAaBLITH yPaBHEHHSA OJIEKTPOIATHIECKOH IHCCOLMALMH KHCIIOT, IIeodel, coneif; MONHBIE M COKpAILEHHBIE
MOHHBIC YPaBHEH s PeaKIUi 0OMEHa; ypaBHEHHs OKUCIHTEIBHO - BOCCTAHOBUTEBHBIX PEaKIIHIA;
®  TpOTHOSMPOBATE MPOAYKTHl XUMUYECKUX DPeakiui 1o (popmynaM / Ha3BaHHSM HCXOIHBIX BEIIECTB; ONpELEisTh
UCXOJIHBIC BEIIECTBa 110 (popMyaM / Ha3BaHHUSAM TIPOIYKTOB PEAKIINH;
® COCTABATL  YpaBHEHHMS PpEaKlUUH, COOTBETCTBYIOIIMX  IMOCIETOBATETBHOCTH  («UEMOYKe») IpeBpareHyit
HEOPTaHWYECKUX BEIIECTB PA3/IUYHEBIX KJIACCOB;
®  BBUIBJIATH B IIPOLECCE SKCNEPUMEHTA IPU3HAKH, CBUIETENHCTBYIOLIHE O IPOTEKAHUN XMMHAYECKON PEeaKIHH)
® TOTOBHTb PACTBOPLL C ONPEJIESIEHHOM MaCCOBOMH IOJIeH paCTBOPEHHOIO BEIIECTRA,
®  ONPEAeNaATh XapakTep CPe/bl BOAHBIX PACTBOPOB KUCJIOT | LieNoYel 110 H3MEHEHHUIO OKPAacKK MHIUKATOPOB;
® TpOBONMTL Ka4ECTBEHHBIC DPEAKIMM, IMOATBEPXKIAIOIME HaTMuYde B BOAHBIX PACTBOPAX BEINECTB OTAETBHBIX
KaTHOHOB U aHHOHOB.

Bbliryckuuk noryuum eozmooicnocme nayuumocs:
®  COCTaBJAThL MOJICKY/IAPHBIC U MOJIHBIE HOHHbIE yPABHEHHUS 110 COKPAILEHHBIM HOHHBIM YPAaBHEHUSIM;
®  TPHUBOIUTE MNPUMEpPHI PEAKUMH, MOATBEPKAAIOIMX CYHMIECTBOBAHHUE B3aUMOCBS3HM MEXIY OCHOBHBIME KIACCAMH
HEOPraHWYEeCKUX BEIIECTB;



¢  [POTHOSHPOBATH PE3yJBTATH BO3NEHCTBHA PasIMIHbIX GAKTOPOB HA CKOPOCTh XHUMHUYECKOH peakiuy;
¢  TPOTHOSMPOBATH PE3YJIBTATHI BO3NEHCTBHIA Pas3iMUHbIX GAKTOPOB HA CMEIIEHUE XUMHYECKOIo paBHOBeCHS.

MmuorooGpa3sue BemecTs.
Beinyckuuk nayuumes:

®  OUpPENeNATh NPUHA/UIEXHOCTh HEOPTaHWYECKHX BELUECTB K OIHOMY M3 U3YYEHHBIX KIACCOB/TPYII: METaJIbl M
HEMETaJIJIbI, OKCHIBI, OCHOBAHHS, KUCIIOTHI, COJIH;

®  COCTABIATH ()OPMyYIIBI BEIIECTB 110 HX HA3BAHUIM;

®  ONpEe/enaTh BAICHTHOCTE U CTEIEHb OKMCIEHHS JIEMEHTOB B BELIECTBAX;

®  COCTaBIATH (POPMyIIbI HEOPraHHYECKHX COENMHEHHH 0 BATEHTHOCTAM H CTENCHSIM OKHCJICHHS DIIEMEHTOB, 4 TaKKe
3apAliaM MOHOB, yKa3aHHEIM B TabJIKlle pacTBOPUMOCTH KHCIIOT, OCHOBAHHI 1 coJiett;

®  O0BACHATH 3aKOHOMEPHOCTH H3MEHEHMS QU3MIECKHX W XUMHYECKHX CBOMCTB IIPOCTHIX BEILECTB U WX BBICIINX
OKCHJI0B, 00pas0BaHHbIX IMEMEHTAMH BTOPOTr0 H TPETHEro [IEPpUOIOB;

®  HAasbIBaTh OOINME XMMUYECKHE CBOMCTBA, XapaKTepHble 1T FPYIIT OKCHIIOB: KUCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

®  HaspIBaTh OOLIME XUMHUYECKHE CBOICTRA, XapaKTepHbIC VI KaKOTO M3 KIIACCa HEOPraHMYEeCKHX BEMIeCTB (KHCIIOT,
OCHOBaHUM, coseit);

¢ TPUBOIHUTL IPHMEPHl PEaKUUH, MOATBEPKIAIOLIMX XMMUYECKHE CBONWCTBA HEOPTaHWYECKUX BELIECTB: OKCHJIOB,
KHMCJIOT, OCHOBaHUH U COJIEH;

® ONpELeNiTh BEIIECTBO — OKHCIHUTENh U BELIECTBO — BOCCTAHOBHTENh B OKHCIHTENLHO — BOCCTaHOBUTENBHBIX
peaxIusx;

®  COCTaBILITH SCKTPOHHBIN OanaHc (M M3yYeHHBIX PEaKIHii) mo IIPEUTOXEHHBIM CXeMaM PeaKIuii;

®  TPOBOJUTE 1abOPaTOPHBIE OMBITH, MOATBEPICNAIONINE XUMUIECKHE CBONCTRA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
BE1IECTB;

® TPOBOAHUTE JIADOPATOPHBIE ONBITHI MO MONYHEHHIO M COOMpaHNIO Ta3000pasHbIX BELIECTB: BOZIOpOJa, KUCIOPO/a,
YIJICKUCIIOTO ra3a, aMMUAaKa; COCTABJISTE YPABHEHHS COOTBETCTBYIOMIMX PEaKIHi.

Brinycknuik monyqur eosmoorcrocmn HAYYUMbCSL:
¢ IIPOTrHO3MPOBATh XUMUYECKHE CBOMCTBA BEIIIECTB HA OCHOBE UX COCTABA 1 CTpOEHHUS,;



* TPOrHO3MPOBaTh CHOCOOHOCTH BEIECTBA MPOSBIATH OKHCIHTEIbHBIE MM BOCCTaHOBUTEIIBHBIC CBOMCTBA ¢ Yu&TOM CcremneHeit
OKHCJICHUS] DJIEMEHTOB, BXOISIUX B €70 COCTAB;,
® BBIABIATH CYILIECTBOBAHUE T'E€HETHUYECKOM B3aWMOCBSI3H MEXIY BeIlecTBAMH B pPAAYy: [POCTOE BEIIECTBO — OKCHI —
KUCJIOTa/TU JPOKCH ] — COJIB;
* XapaKTepu30BaTh 0COObIE CBOMCTBA KOHIIEHTPHPOBAHHBIX CePHOM U a30THOM KHUCIIOT;

¢ IPHUBOIHUTE NMPUMEPH! YPaBHEHUH peakiiyif, Jexalx B OCHOBe [IPOMBILITIEHHBIX CIIOCOOOB MOJTyYeHHs aMMHaKa, cepHoOi

KUCJIOTEL, YyTyHa U CTallu;
® ONMCBIBATH (PU3HUYECKHE U XUMHYECKHE IPOLECCHL, ABIIAIOIINECS YaCThIO KPYTOBOPOTA BEIlleCTB B IPUPOJIE;
¢ OpraHHU30BaTh U OCYMIECTBIIATH IIPOEKTHI IO UCCIENOBAHMIO CBOHCTE NPaKTHYECKH 3HAYUMBIX BEIICCTB,

W3yuenne xuMun B 0CHOBHOM ILKOJTE AT BO3MOIKHOCTE AOCTHYE CACRYIOMMX PE3yIbTaTOB B HANPABICHUH JHYHOCTHOIO PA3BUTHUS:

¢ DopMHPOBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B 00pa3soBaTeIbHOM, OBIIECTBEHHO TIONE3HOLE, y4eOHO-HCCIIeN0BaTENBCKOM,
TBOPUECKOM U JIPYIUX BUJAX NeATeNbHOCTH,

® DOopMHPOBaHHE [OHMMAHHS [EHHOCTH 3I0pPOBOrO M 0Ge30MacHoTo o0pasa XH3HM, YCBOSHHE IIPaBUIl UHAMBUAYAIBHOTO W
KOIIEKTUBHOTO 6€30MaCHOrO MOBEASHHS B YPE3BBIYANHBIX CUTYALUAX, YTPOXAIOIMKUX )KU3HH 1 3T0POBLIO JIFOICH;

® @opMupOBaHHE IO3HABATENBHON H MH(DOPMAITHOHHOIN KyJIBTYpPbl, B TOM THCIIE PA3BUTHE HABBIKOB CAMOCTOSTETHHON paboThl ¢
Y4eOHBIMU [T0COOUSIMH, KHUTAMHU, JOCTYIIHBIMU MHCTPYMEHTaMH M TEXHHECKUMH CPeICTBAMI HH(MOPMALMOHHEIX TEXHOIOTHil;

® Passutie roTOBHOCTH K pelleHHIO TBOPYECKUX saniaq, yMEHUS HaXOIMTh alleKBaTHble COCOOBI MOBENEHMS U B3aUMOICHCTBHS ¢
lTapTHepaMi BO BpeMs y4eOHOH U BHeyqeOHO [esTeNbHOCTH, CIIOCOBGHOCTH OEHHBATE NPOOJIEMHBIE CUTYallMU U ONEepaTHBHO
UPHHUMATL  OTBETCTBEHHBIE —DEINCHHS B PasiMUYHBIX NPOAYKTHBHBIX BHAAX  IESTENbHOCTH (yaebuas rmouckopo-
uccrenoBarenbCeKast, KiyOHas, MpOeKTHas, KPy)KKOBAS H T. I1.)

© Juunocmusie pesynomamer ompasicaiom copmuposantocme, 6 mom wucie vacmu.

1. Tpaxxnanckoro Bocnutamus (rpencTapienus o COLMAJIEHBIX HOPMaxX 1 NpaBUIaX MEXIHYHOCTHBIX OTHOLIEHHH B KOJUIEKTHBE,
TOTOBHOCTH K PasHOOOPA3HOH COBMECTHOMN JeATeNbHOCTH IPH BHIMOMHEHHH Y4eOHbIX, TIO3HABATENBbHBIX 337124, BBINOTHEHMH
SKCIEPUMEHTOB, CO3MaHNH YYeOHBIX IPOCKTOB, CTPEMIICHHS K B3aUMOIIOHAMAHMIO 1 B3aUMOIIOMOLLH B TIpoLiecce 3T0i ydeGHol

AESTEIbHOCTH );

Hatpuoruuccikoro CpMHPOBAHMA POCCHACKOH MACHTHYHOCTH (LEHHOCTHOTO OTHOLICHHS K
OTCHECTBEHHOMY KYIbTYPHOMY, MCTOPHYECKOMY UHAYYHOMY HAC/IEIMIO, MOHUMAHHS 3HAYCHES XUMHAYECKON HAYKHU B XKU3HU
COBPEMEHHOTO O00IIeCTBa, CMOCOGHOCTH BIAafeTh NOCTOBEPHOM HHpOpMaLMel O NEPEeNOBBIX OCTHKEHHSIK W OTKPBITHAX

MHUPOBOH U OTEYECTBEHHOM XUMUH, 3aMHTEPECOBAHHOCTH B HayqHBIX 3HAHUAX 00 ycTpolicTBe Mupa u obIecTBa);
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3. IyXoBHOTO H HPABCTBEHHOr0 BOCHHTAHHS eTeil HA OCHOBE POCCHECKHX TPAAHIMOHHBIX EHHOCTeH (TOTOBHOCTH OLIeHUBATE
CBOE IIOBEJICHHE M HOCTYIKH CBOMX TOBAPHINEH C MO3HIIHH HPaBCTBCHHBIX U IIPABOBEIX HOPM € YYETOM OCO3HAHMS ITOCIIENCTBUIL
MIOCTYIIKOB);

4. Hpuobmenns gereii K KyAbTYpPHOMY Hac/enI0 (ICTeTHIeCKOe BOCTIMTAHNE);

5. HonynsipusanMu HAYYHBIX 3HAHMIL cpenu geteii (LlemHocTH Hay4YHOro mo3HAHmMs) (MupoBo33peHuecknx mnpencrasieHuit
COOTBETCTBYIOIMMX ~ COBPEMEHHOMY YPOBHIO PAa3BUTHsS ~ HayKH ¥ COCTABISIOLIMX OCHOB /IS IOHHMAHMS CYIIHOCTH HAY4YHOMH
KapTUHBL MUpa; NpPeICTaBNeHnil 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BHTHS IIPUPOJbI, B3AUMOCESZAX YETIOBEKd o [IPUPOTHON
CPELIOH, O POJIH NpeaMeTa B TIO3HAHHM 9THX 3aKOHOMEPHOCTE; TI03HABATENbHDIX MOTHBOB, HalPaBJI€HHBIX Ha MOJIyYeHNEe HOBBIX
SHAaHWH TI0 MpeaMeTy, HEeOOXOQUMBIX IJis OOBSCHEHMS HABIIOaeMbIX OPOLIECCOB M sABJEHMH; I03HABATENLHOH H
MH(OPMAIMOHHOMN KyJIBTYPBI, B TOM YHCIIE HABBIKOB CAMOCTOSTE/hHOM paboThl ¢ y4eOHBIME TEKCTaMM, CIIPABOYHOMN JUTEPaTypoH,
AOCTYIHBIMH  TEXHMYECKMMH  CPEJICTBAMHM ~ MH(OPMALMOHHBIX  TEXHOJOIHUIA; MHTEpeca K OOydYeHWI0 U I03HAHHIO,
JIFO003HATEIBHOCTH, TOTOBHOCTH H CIOCOBHOCTH K CaMOOOPA30BAHHIO, HCCIIENOBATENBCKON MESTeNbHOCTH, K OCO3HaHHOMY
BBIOOPY HATIPABJICHHOCTH U YPOBHS OGYUYEHUS B JalbHeNIeM);

6. ®Pu3HYeCKOro BOCHATAHNS H ¢opmupoBanus KYJbTYPbI 310POBBSI (OCO3HAHHUS IEHHOCTH XKHU3HU, OTBETCTBEHHOI'O OTHOLIEHHUS
K CBOEMY 310pOBbBIO, YCTaHOBKH Ha 3NOPOBEI 00pa3s U3HH, OCO3HAHUS TMOCIEICTBHN H HENPUATHS. BPENHBIX TIPUBBIYEK,
HEOOXOAUMOCTH COOIIONEHHUS PAaBIII GEe30acHOCTH B OBITY ¥ pealibHOM KU3HU);

7. TpynoBoro BocnuTAHHSI M TPOQECCHOHANLHOIO camMoonpene/ieHnsi (KOMMyHUKATHBHON KOMIIETEHTHOCTH B OGIIECTBEHHO
TOJIE3HOH, y4eOHO- MCCIIEeNO0BATENBCKON, TBOPIECKOM 1 APYruX BHIAX REATC/BHOCTH; HHTEPECa K MPaKTHYECKOMY H3YIeHHIO
npodeccuit ¥ Tpyna pasIMYHOrO POIA, B TOM UHCIE HA OCHOBE IPUMEHCHUS NPEAMETHBIX 3HAHMH, OCO3HAHHOTO BHIGOpA
MHIMBUAYallbHOH TPaeKTOPUM NPONO/DKEHHS 0Opa3oBaHMs C YYETOM JIMYHOCTHBIX HHTEPECOB U CHOCOOHOCTH K IpeaMETY,
OOIIECTBEHHBIX HHTEPECOB U norpebHoCTEk );

8. IKO/IOTHYECKOro BOCHHMTAHHS (KOJOTHUECKH 11eJ1eco00pasHOro OTHOIICHUSI K MPUPOLE KaK HUCTOYHMKY >XHM3HHM Ha 3eMile,
OCHOBE €€ CYyIeCTBOBaHMs, TOHHMAHHsS LEHHOCTH 3LOPOBOTO M Ge30MacHOro 00pasza XHM3HH, OTBETCTBEHHOIO OTHOIIEHHS K
COOCTBEHHOMY (HU3UYECKOMY H TICHXHHECKOMY 3MOPOBBIO, OCO3HAHMS LIEHHOCTH COOMIOAEHUS MpaBHI GE30MaCHOTO MOBEICHNS
Ipy paboTe ¢ BELIECTBAMHY, & TaKkkKe B CHUTYaLUsX, YTPOXKAOIIUX 3N0POBBIO M XKU3HH JIOACH; CMIOCOGHOCTH MPUMEHATH 3HAHUS,
TIOIyHaeMBble MPH U3YYEHUH TPEIMETa, ISl PelIeH s 3a/iay, CBS3aHHBIX C OKPYIKAIoLIeH IPUPOTHON CPENOH, TTOBBIIIEHNS YPORHS
SKOJIOrHYECKOH KyJIBTYpbl, OCO3HAHUS I[MOGATBHOIO XapakTepa HKOJOrHUecKHX IpodsieM U IyTeil WX pemIeHHs OCPeICTBOM

AMETA, IKONOIMHECKOro MBILIICHAA, YMCHHA PYKOBONCTBOBATLCS MM B IO3HABATE/LHOM, KOMMYHUKATUBHON U
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MeranpeamverHbiMu pe3yTbTaTaMi 0CBOSHHS OCHOBHOM 00pa3oBaTeNILHOM TPOrPaMMBI OCHOBHOT'O OBIIEro 00pa30BaHus SABJISIOTCS:



OBNIafiele HaBbIKAMK CaMOCTOATENIEHOTO MPHOGPETEH s HOBBIX 3HAHUE, OpraHU3aluu y4eOHON NeATenbHOCTH, MIOUCKa CPEACTB
e€ OCyIIeCTBIIEHUS;

YMEHUC TUIAaHWPOBATh IYTH NOCTHIKEHHUS Iiejieil Ha OCHOBE CaMOCTOSTENhHOTO AHAJIK3A YCIOBUH ¥ CPEACTB HMX JOCTHIKEHHS,
BBIICIATE - aIbTEPHATHBHBIE CIIOCOOBI [OCTMIKEGHMSI LieJIM M BhIOMpaTh Haubolee 5Q(EKTHBHEI CIIOCO6, OCYIIECTBISATE
TO3HABATENIBHYIO Pe(DIEKCHIO B OTHOLICHNN AeHCTBHI [0 PELeHIIO Y4eOHBIX ¥ TIO3HABATENIBHBIX 33/1aY;

YMEHHUE [IOHMMATh INpOOIeMy, CTABUTB BONPOCHI, BBIABHTATH IHIIOTE3y, 1ABATH OMpPE/ICNIEHNE TOHATUSAM, KIACCH(DUIMPOBATD,
CTPYKTypHPOBATH MaTepHall, IPOBOAUTE SKCIIEPUMEHTHI, apI'yMeHTHPOBATE COBCTBEHHYIO MO3ULINIO, (JOPMYIHUPOBATE BBIBOIBI K
3aKIIOYEeHAS;

YMEHHE COOTHOCUTH CBOM JCHCTBHS C IUIAHUPYEMBIMH Pe3yIIbTaTaMH, OCYIIECTBIISTh KOHTPOJIb CBOEH HEATENILHOCTH B MPOLECCe
AOCTIOKEHHA Pe3ylbTaTa, ONpefesisTh CHOoco0bl AeHCTBHH B paMKax MpeiioKeHHBX YCIIOBHI ¥ TpeGOBaHMH, KOPPEKTUPOBATE
CBOU JIeHICTBHS B COOTBETCTBHMHY ¢ M3MEHSIOMIEHCS CHUTYyaluen;

(popMUpOBaHHE W pa3BHTHE KOMIETEHTHOCTH B O6IaCTH HCIIOTB30BAHUS HMHCTPYMEHTOB M TEXHHYECKHMX CPEICTB
MH(OPMAIMOHHBIX TeXHOJIOIUH (KOMITBIOTEPOE W NPOrpaMMHOI0 O0ECHeUeHHUs) KaKk HMHCTPYMEHTATbHO OCHOBBI pa3BUTHS
KOMMYHHKATHBHBIX U IIO3HABATEIbHBIX YHUBEPCAIBHBIX YUeOHBIX NeHCTBHIL;

YMEHHUE CO31aBaTh, NPUMEHATH W TMPeOOpa3OBBIBATE 3HAKM M CHMBOJbBL, MOAENM M CXEMBI ANl pelleHnst y4eOHBIX u
NO3HaBaTeNbHbIX 33/1a4;

YMCHHE H3BJICKaTh MHPOPMALMIO M3 PA3IMYHBIX HCTOYHMKOB (BK/IHOYAs CpeAcTBa MacCOBOM MH(OPMaLUU, KOMIMAKT-IUCKHU
yH4eOHOro HasHadeHus, pecypcsl HHTepHeTa), cBOGOJHO ITONB30BATHCH CHIPaBOYHON JIUTEpaTypoil, B TOM 4wWcCiIe W Ha
SJICKTPOHHBIX HOCUTEIIAX, COOMIOAAaTE HOPMBI HH(DOPMALMOHHOH H30HPATEILHOCTH, 3THKH;

YMEHHE Ha [PAKTUKE TIONB30OBATECS OCHOBHEIMH JIOTHYECKAMM IIPHEMAMH, METOIaMH HaOIIfONEHNUS, MOJIEIUPOBAHMS,
0OBsCHeHNs, pemreHns po6ieM, IPOrHO3UPOBAHHUS U Ip.;

YMEHHE OpraHn30BBIBaTE CBOKO JKH3Hb B COOTBETCTBHHU C IPE/ACTABICHUIME O 370POBOM 00pa3se >KU3HM, MPaBax U 06M3aHHOCTIX
TpaxnanuHa, UEHHOCTSIX OBITHS, KYIBTYPBI X COLMATBHOTO B3aMMOIeHCTBYS:

YMEHHUE BBIIOJIHATE [I03HABATENBHBIC U NPAKTHIECKUE 3aJaHKs, B TOM YHCIIE IPOEKTHEIE;

YMEHHE CaMOCTOSTEIBHO M apryMEHTHMPOBAHHO OLCHWBATH CBOM MAEHCTBHS W HeHCTBHS O/THOKJIACCHUKOB, COZEPKATeIbHO
O0OCHOBBIBASI IPABUIBLHOCTh WM OMHOOYHOCTD pesynabprata u crocoba nelCTBUs, aIeKBATHO OIEHHWBATH O0OBEKTUBHYIO
TPYAHOCTE Kak Mepy (hakTHUeckoro Wiy rpeimonaraemore pacxons PECYPCOB Ha PCIlicHNUE 38891, a4 TaKKe CBOU

AOCTHXKEHHUHU LENH ONpee/IeHHON CII0KHOCTH;

yMeHHe paboTaTh B rpymne — 3(G(heKTUBHO COTPYIHHYATh U B3aUMOIEHCTBOBATh Ha OCHOBE KOOPIMHAIMH PA3INYHBIX [TO3ULINI
NpH BbIPAOOTKE OOIIETO PELICHHs B COBMECTHON JESTEIbHOCTH, CIlyllaTe mapTHepa, pOopMyIMpoBaTh U apryMeHTHPOBATh CBOE
MHEHHE, KOPPEKTHO OTCTaMBaTb CBOKO IIO3ULHMIO M KOOPAMHHPOBATH €€ ¢ MO3WIHH MapTHEPOB, B TOM YHCIE B CHTYal[Uu



CTOTIKHOBEHMA MHTEPECOB; IPOJYKTUBHO paspelnaTh KOHQIMKTEI Ha OCHOBE yueTa MHTEPECOB U HO3ULMK BCEX €0 yYACTHHKOB,
IIONCKa U OLICHKH aNbTePHATHBHBIX CIIOCOOOB pa3pelleHus.

IIpeaMeTHBIMHE pe3yibTaTaMHi OCBOEHHS OCHOBHON 00pa3oBaTeIbHOMN MPOrpaMMBI OCHOBHOTO OBIIEro 00pa30BaHUS SBIAIOTCS:

(opMupoBaHuEe nepBOHAYATBHBIX CHCTEMAaTH3UPOBAHHBIX MPEACTABICHUH O BelleCTBaX, MX HPEBPAICHHAX ¥ MPAKTHIECKOM
IPUMEHCHNH; OBJIaACHHE [IOHATHIHHBIM aNllapaToM H CHMBOJIMYIECKHM S35IKOM XUMUMN;

OCO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XHUMMYECKOii HayKd Kak oOJacTH COBPEMEHHOIO eCTECTBO3HAHUS, XUMUUECKHX
NIPEBPAIIEHUH HEOPraHWYeCKMX M OPLaHMYeCKUX BEIECTB KAK OCHOBBI MHOIHMX SBICHUI )KUBOM W HEXUBOH IIPUPOLEL
yriyOJeHue npeicTaBlIeHn 0 MATePUATBHOM eIHHCTRe MHDa;

OBJa/ICHNE OCHOBAMH XMMHYECKOM IPaMOTHOCTH: CIOCOGHOCTBIO AHANM3MPOBATE M OGBEKTHBHO OLIEHUBATh JKU3HEHHEIC
CHTYallH, CBA3AHHBIC ¢ XUMHUEl, HaBbIKAMU 6€30MacHOro OGpAlleHHs ¢ BeleCTBAMH, HCIIO/IE3YEMbIMH B [IOBCEIHEBHOM KH3HU,
YMEHHEM aHAM3MPOBATH W ILIAHUPOBATH 3KOJOTUHECKH Ge301acHoe oBeIeHHe B LesK cOepexeHHns 30POBhs U OKPYKAFOLIeH
cpein;

(GopMupOBaHHe yMeHMIl yCTaHABIMBATE CBS3H MEXIy pealbHO HAOMIOJAeMbIMU XUMHYECKHMU SBICHUSIMU U Ipoileccamu,
IPOVCXOAALIMME B MEKPOMHpE, OOBSCHATH NPUYUHBI MHOTOOOPA3HS BEILECTB, 3aBUCHMOCTh HX CBOHCTB OT COCTaBa U CTPOEHMH,
a TaKKe 3aBUCUMOCTD IPUMEHEHHS BEILECTB OT MX CBOUCTB;

NPHOOPETeHNs OIBITA HCIOB30BAHMA DPA3INYHBIX METOJIOB M3YHCHNUs BELIECTB; HAOJIONCHHMS 3a HX IPEBPAINEHMAMH [1PH
[IPOBEICHUH HECTIOKHBIX XUMUYECKHX AKCIIEPUMEHTOB C UCIONB30BAHUEM nabopatopHoro 06opynoBaHus U IPHGOPOB;

YMCHUE OKa3bIBATEL NEPBYIO MOMOIIb HPU OTPABIEHHSAX, 0JKOraX M APYTHX TPABMAX, CBA3AHHBIX C BELIECTBAMHU U JTabOPaTOPHEIM
000pyH0BaHUEM;

OBJIaJIeHUE puemMaMu paboTel ¢ HH(OpPMAaLKedl XMMHYIECKOTO COmeprxanus, IPEICTABNCHHOM B pasHO (opMme (B BHjE Tekcra,
$hopmyn, rpaduKos, TaGTMYHBIX JAHHBIX, cxeM, Gpororpaduii u ap.)

CO3/IaHHE OCHOBBI ISl (POPMUPOBAHMS HHTEpECa K PaCIUpeHHIO U YIIyOIeHHIO XUMIYEeCKAX 3HAHHN U BBIGOPA XUMHH Kak
NPOQHUIBHOrO MpeMeTa MpH Hepexojie Ha CTYMEHb CpelHero (IOMHOro) obuero o6pasoBaHus, a B AaibHEHIIeM H B Ka9ecTse
cepbl CBOE MPOQECCHOHATBHOI NeSTeTBHOCTH,

(opMupoBaHKe NpeACTABICHHUN O 3HAYECHHN XUMIYECKO HayKH B PEIIEHUH COBPEMEHHBIX DKOJOTHUECKUX IIPOOIIEM, B TOM IHC/Ie
B IIPCTOTBPALICHI Y TEXHOTCHHBIX M 9KOJOIUYECKHX KaTacTpod.



2.COAEPKAHHUE YYEBHOIO IMPEJMETA «XUMUST»

8 kmace

Pasznen 1. OcHoBHBIE MOHATHS XHMHH (YpoBeHb aTOMHO-MOJIEKYIAPHBIX npeacTaBJIeHui)
Ipenmer xumun. XuMus Kak 49acTs eCTECTBOZHAHMUSL. Bemectsa ¥ ux cBoicTBa. MeTompl MO3HAHHA B XUMUHU: HaOmoaenve,
dkcniepument. Ilpruemsr GesonacHo paGoThl ¢ 060pyI0BAHHEM U BElIECTBAMH. Crpoenue mrameny.
Hucrele BemecTa u cMech. Crioco6bl OYUCTKE BEIIECTB: OTCTauBaHUE, YUIBTPOBAHNE, BEIAPUBAHHE, KPUCHANIUZAYYA, QUCUNTAYUA.
Du3MYECKHe U XUMHYECKHE ABICHUSL. XUMUUECKHE peaknuu. IIpusHaKy XMMHUIECKUX PEakiWil U yCTOBHS BO3HHKHOBEHHS ¥ TEUEHUS
XUMHYECKUX PEaAKIIHH.
ATOMBI, MOJIEKyJIbl M HOHHL Bemecrra MOJIEKYJIAPHOTO M HEMOJIEKYJIAPHOTO CTpoeHus. Kpucrammueckie 1 aMmopdHBIe BeliecTsa.
Kpucrannnueckue pemerku: HoHHas, aTOMHAS U MoneKyispHast. [Ipocteie u cnoxHBIe BemecTBa. XUMMYecKuil snement. MeTamisl i
HeMETALTLL. ATOMHAs enuBMlA Maccsl. OTHOCHTeNpHAas aroMHas Macca.  SISBIK XHMME. 3HAKH XUMHAYECKUX 3JEMEHTOB. 3aKOH
HIOCTOAHCTBA cocTaBa BellecTBa. Xumudeckue ¢opmynsl. OTHOCHTEIbHAS MOJIEKyJIsipHas Macca. KauecTBeHHBIM M KOJIMYECTBEHHBIN
cocTaB BeuiecTBa. Beruucnenns no xumudeckum hopMynam. MaccoBas [0S XUMAYECKOTO 3eMeHTa B CJI0’KHOM BeIlleCTBE.
BanentHocts xumudeckux anementos. OmnpezeneHye BaleHTHOCTH 3JEMEHTOB 10 (popmynam GuHapubix coenumenuit. CocTapneHue
XUMUYECKHX QOPMyN GHHAPHBIX COeNMHEHMH 10 BaJIeHTHOCT.
ATOMHO —~ MONIEKYJNApHOE YYeHHe. 3aKoH COXpaHeHUs Maccel BewlecTB. JKusHp M nesrensHocTh M.B. JloMonOCOBa. XuMudeckue
ypaBHeHUs. THIIbBI XUMUYECKIX peaKiitii. |
Kucnopon. Haxoxaerue B npupoge. [Tonyuenne KHCJIOPO/ia B 1a00PaTOPHH U MPOMBILIIEHHOCTH. (PH3HYECKHE U XUMHUYECKHIE CBOMCTRA
kucnopona. I'operne. Oxcunst. [Ipuvenenue xucnopoza. Kpyrosoport xucnopona B nipupose. O30H, anmIoTponys Kucinopoaa. Bozayx u
€ro cocras. 3amuTa arMoc(hepHOro Bo3Ayxa OT 3arpsA3sHEeHMUH.
Bonopon. Haxoxenune B npupoze. Iomy4enne Bogopoza B 1a60paToOpyuy U MPOMBIIUIEHHOCTH. (PH3MUCCKHE M XUMUUSCKIe CBOMCTBa
BoZiopoza. Bonopon — BoccTaHOBHTE b, Mephl 6e30acHOCTH npu pabote ¢ BopoponoM. IIpimerenne Bonopoa.
Boja. MeTons! onpezenenus coctaa BOLbI — aHATU3 U CHHTe3. OU3HYecKie cBOMCTBA BOJBL. Boza B mpuipose U crmocobbl ee 0UnCTKH.

. bl. HipumMeHeHne Bosibl. Boja — pacTBopuTess. PacTBOPHMOCTS BENIECTB B Boge. Maccogas
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ZOJIst PAaCTBOPEHHOT'O BEILIECTRA.
Kosnaectsennpie otHomenns B xumun. Komudectso Bemecrsa, Mob. Mossipaas macca. 3akoH ABorapo. MospHEIH 06HeM Ta30B.

OtHocurensHas IJIOTHOCTB ra3oB. OO0bLEMHBIE OTHOLIEHHUS [a30B IIPpHA XUMUYECKUX peaxknusx.



BaxHeliie Kacchl HeopraHHYecKuX COemHHeHHL. Okcnppr:  coctas, knaccubukanms. OCHOBHbIE W KHCIOTHELE OKCHIBI.
Homenknarypa oxcunos. ®usndeckue 1 XuMudeckue CBOKCTBA, MOJTy4eHHE U IPUMEHEHHE OKCUIIOB.

I'unpoxennsr.  Kiaccnduxarms TUApOKCHAO0B. OcHoBanus. Cocras. Illesoun wu HEpacTBOpUMbIE ocHOBaHMA. HoMenkiarypa.
Dusnyeckie W XUMUYECKHE CBOHCTBA OCHOBAHHMIL, Peakuus welfitpanusanuu. IlonydeHne u IpuMeHeHuHe OCHOBAHII, Amporepusie
OKCHUIIBI ¥ TUAPOKCHIBI.

Kucnorsr: cocras, knaccupuxanus u HOMEHKIaTypa. PU3NIECKHEe U XMMUIECKHE CBOMCTBA KUCIOT. BhITeCHHTEBHE psI METaJUIOB,
Coun: cocras, knaccuduxanus u HOMCHK/IaTypa. Pusnudeckne cBoiicTBa coneir. PacTBOpuMOCTS comeil B Bozie. XUMHYeCKHE CBOHCTBA
coseit. CiocoGs! MoydeHus coeil. Ilpumenenue coneid.

I'eHeTHYeCKAS CBA3E ME3XTY OCHOBHBIMY KIaccamy HEOPTaHUYECKUX COCIUHEHNH.

Pazjen 2. Tlepuoanyeckuii 3aKx0n 1 iEpUoiHIecKasi CHCTeMa XUMHUecKHX ieMenTos /L. Mengeneena. Crpoenne aToma
IepBoHauanbHBIe TOMBITKH KIIACCH(UKALMI XUMUIECKUX dJIeMeHTOR. IToHstHe o Ipynmnax CXONHBIX 3JIEMEHTOB. EcTecTBeHHBIC
CEMEHCTBA IETOYHBIX METAIIIOB U IajIOreHOB. bnaroponHsie razsi.

IMepromuueckuii 3axon J.M.Menneneesa. [Tepronuyeckas cucTemMa kak ecTecTBeHHO — Hay4Has KIACCH(DPHKAIMSI XUMHYECKUX
dnemMenToB. Tabnuunas ¢opma mnpejcraBienns KITACCU(DUKALNA XUMHIIECKUX DIIEMEHTOR. Crpykrypa TaGmuusr «Ilepuoamdeckas
CHCTeMa XuMHYeCKuX siieMeHToB JI.U. Meneneenay (xopoTkast popma): A- u b- TPYIIIEL, TIEPUOLIBL. DU3HIECKHH CMBICT MOPAIKOBOIO
SJIEMEHTa, HOMEPA NePHOZA, HOMepa IPYIIIbl (UL S7IEMEHTOB A-rpymm).

Crpoenme aroma: sapo u BIIEKTpoHHAas 000souka. COCTAB aTOMHBIX AZIep: IPOTOHBI U HeUTPOHBI. M3oTomEl. 3apsy atoMHOro snapa,
MaCCOBOE HHCII0, OTHOCHTENbHAS aTOMHas Macca. CoBpeMeHHas (pOPMy/IHPOBKA IOHATHS «XUMHYECKHH 3JIeMEHT).

OneKTpoHHas 060I0YKa aToMa: HOHSTHE 06 SHEPreTUYCCKOM YPOBHE (JJIEKTPOHHOM CIIOe), er0 8MKOCTH. 3anoHeHke DJIEKTPOHHBIX
CJIOEB y aTOMOB 3JIEMEHTOB IIEPBOTIO — TPETHEro IEPHOIOB. CoBpemeHHas GpopmymupoBKa NEPHOIUYECKOrO 3aK0HA.,

3HaYeHne MepPUONUIECKOr0 3aKOHA. Hayunsie poctmwxenmss J[.M. Menneseesa: MCIPABICHHE OTHOCHUTENIBHBIX aTOMHBIX MAcc,
IPCIICKasaHne CyLIECTBOBAHUS HEOTKPBITHIX HIEMEHTOB, TIEPECTAHOBKM XUMHUHECKHUX DJIEMEHTOB B IIEPUONMYECKOH crcTeMe. JKH3Hb 1

nearensrocts .M. Menneneesa.

Pasjen 3. Crpoenne Bemectsa
D TeKTPOOTRHIATCADHOCTD XIAMUGECK X eMEHTOB. UCHOBHBIE BHibl XHMHUYECKOM CBSI3H: KOBAJEHTHAS HCIIOJsIpHAasA, KOBallEeHTHAas
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TIOJIApHAs, HOHHAS. BaleHTHOCTE 3/IeMEHTOB B CBETE 3JIEKTPOHHOL Teopun. Crenenb oxucnenus. [Ipasuma ompemeneHus cremeneif
OKHCJICHHS 3JIEMEHTOB.



9 kaace

Pasgen 1. MHoroo6pasue xaMudeckux peaximii

Knaccnpuramms xumuveckux peakmuit: peakmuu COCMUHCHUA, PA3/IOKCHUA, 3aMeIIeHus, 0OMeHa. OKHUCIUTENBHO-BOCCTAHOBUTEHHEIE
peakiuu. OKHCIUTENb, BOCCTAHOBUTENb, ITPOLECCHl OKUCHEHMS H BOCCTAHOBIICHFLS. CocTaBiieHne ypaBHEHHH OKHUCINTENBHO -
BOCCTaHOBHTENBHBIX PEaKIHUH C MOMOLIBI0 METO/[a 3JIEKTPOHHOTO Gaanca.

Temtoble 3¢ dexTs xuMUYECKUX peakiuii. OK30TepMUYECKHE U SHIOTEPMUYECKHE PEaKLiH. Tepmoxumuueckue yparaeHus. Pacuers
[10 TEPMOXUMHYECKUM ypPaBHEHHUSIM.

CxopocTh xummueckux peakuuit. akTOpsL, BIUIIOIIHE Ha CKOPOCTb XMMHMYECKUX peakuud. IlepBonavanbHOe — mpepcTaBiende o
Karanmse.

Ob6parumsie peakuun. [ToHITHE 0 XUMUYECKOM paBHOBECHH,

XHUMUYeCKHe PeaKUHH B BOJHBIX PACTBODAX. OJIEKTPOJIUTEl ¥ HEdNeKTposnuThl. MoHbl, KaTHOHBI M AHHOHLL l'uopamnas meopus
pacmeopog. INEKTPONUTHYECKAs — JWCCOLMAIUS KHUCIOT, OCHOBAHMN H conell. CrnaGere u CUJIbHBIE DJIEKTpOJUTHL. CTenens
Aucconnanyuu. CTeneHs nuccolnanny. Peakiimym noHHOro o6Mena. YCIOBHS TeueHns peakiuit HOHHOro o6MeHa 10 KoHLa. XUMHYEeCKHe
CBOHCTBA OCHOBHBIX KJ4CCOB HEOPIaHHYECKUX COSNMHEHHH B CBeTe NpeJCTaBIeHUH 00 JJIEKTPONUTHYECKOH [UCCOLMAMN U
OKMCIUTC/IbHO-BOCCTAHOBUTEIIBHBIX peakuil. [lonsimue o cudponuze coneil.

Paznen 2. MHorooGpazue Beuiects
Hemeramner. Tanorens:. IMTonoxenue B NCPUONMIECKOH CHCTeME XMMHYECKHX OJIEMEHTOB, CTPOCHHE WX ATOMOB, Haxoxnenune B

Ipupoze. PU3MHYECKHe 1 XMMUYECKHe CBOMCTBA ranoreHoB. CpaBHUTENbHAS XapaKkTepucThKa ranoreHos. Ilonydenue u mpuMeHenue
fajoreHos.  Xjop. @usnyecKkue W XUMHYECKHe CBOHCTBA XJIopa. IIpumenenue xnopa. Xioposomopon. Pusmueckue CBOMCTEA.
Hosyuenne. Cossinas kucnoTa U eé conn. KauecTrennas peaxuus Ha XJ10puA-MOHEL. PacnosnaBaHue xJI0pumoB, 6POMHUIOB, HOLHIOB.

Kuciopon u cepa. Tlonoxenue B mepHOIHUECKON CHCTEME XHMUYECKUX 3JIEMEHTOB, CTpoeHHe MX aTomoB. Cepa. AJUIOTPONHS Cepl.
Dusndeckne U XuMuYecKde CBoiicTBa. HaxoxaeHue B npupoze. Ilpumenenue cepbl. CepoBonopos. CepoBonoponHas KHCIOTa U ee

bpu-uoHbl. Oxcuy ceprl (IV). @imHuecKre ¥ XUMUYECKHE CBONCTBA. Ilpumenenue. Ceprucras

CYNE(PHI-HUOHBI

et K arrmnmmarrvrnoe smmm oo
TVAKA ANGIWALDVIINAA DUARLIVI Fd

Kuciora n ee comu. KadecTBeHHas peakiusi Ha CynbOHT-HOHBL OKcun cepbl (VI). CepHnasi kuciora. XuMHueckde CBOMCTBA
pa3baBneHHON U KOHIEHTPHPOBAHHOM cepHOM KucnoTel. KavyecTsennas peakiys Ha CyJbGar-HOHbL. XUMUYECKHE peakiinH, JIeKallie B
OCHOBE NOJTy4YCHMSL CEPHOM KHCJIOTEI B POMBILIIEHHOCTH. [IpuMeHeHue CepHOil KUCIOTHI

-



Asor u Qocdop. Ionoxenne IIEPUOLTUYCCKON CHUCTEME XHMHYECKUX J/ICMEHTOB, CTPOCHHE WX aTOMOB. A30T, (u3MuecKue u
XUMHUYECKHE CBOMCTBA, MONYYEHHE U NPHMEHeHHe, Kpyrosopor asora B mpupone. Ammuax. Dusuyeckre U XUMHYECKHe CBOHCTRA
AMMHaKa, nollyqenne u npumenenne. COmM aMMOHUS. A30THas KHCIIOTa 1 ee CBOHCTBA. OKHCIHTENbHEIE CBOMCTBA a30THORMN KHCIOTEL.
Honygenne azorHod kucmors: B nabopatopun. XumMmuveckue PCaKiluM, JieKaliue B OCHOBE IIONYYEHHS a30THOM KHCJIOTHI B
IPOMBLIIIEHHOCTH. [ IpumMeHeH e a30THOMN KucaoTs. Comn a30THOM KUCJIOTBI U X IPHMEHeHHe. A3OTHEIe yRoOpenusl.

@ocop. Annorponus (ochopa. Puznueckre u xummueckue cBocTBa (octopa. Oxcu docdopa (V). Oprodochopras xucnora u ee
conmy. PochopHsie yrobperus.

Yrnepon u kpemunit. INonoxenne B [IEPUO/IMICCKOH CHCTEME XUMHYECKHX IIEMEHTOB, CTPOCHHE HX aTOMOB. YIaepox. AioTpornus
yriepona. DusuueckHe U XUMHUYECKHE CBONHCTBA yriepona. Ancopbumsa. YrapHsif ras, cpoiicTea u (usmonoruueckoe seiicrrue.
YITeKUCTBIA Ta3. YronbHas KHCIOTa U ee conu. KauecTBeHHble peakium wHa KapOoHaT-uoHEl. Kpyrosopor yriepoja B Npupope.
Opranudeckue coenunenus yrieposa.

Kpemumit. Oxcun kpemuus (IV). Kpemuuesas kucnora u ee conn, Cmexno. Ilemenm.

Meranner. IMonoxkernne meranios B [ICPHOIUYECKON CUCTeME XHMHYECKUX SJICMEHTOB, CTPOSHHE WX aTOMOB. MeTaIndecKkas CBs3E.,
Dusnyeckre CBONHCTBA MeTAILIOB, Psn aktuBHOCTH MeTammon (3neKTpoXMMUTECK i  psif HallpsDKeHUH MeTaios). XuUMHYecKue
CBOMCTBA MeTasioB. O61ye CIIOCOOBI TIOJIYYSHUSI METATLIOR, CraBel MeTasIoB.

Dusuyeckre U XUMHYECKHE CBOHCTRA IHEIOHBIX METAINOB. 1 IpiMeHeH e MIeTOYHBIX METAILIOB U X COeIMHEHNH.
llenounozemensHble MeTambL, Iosioxenne menogHOZEMEINbHEIX METaLIOB B IEPUOAMYECKON cHCTeMe, CTPOCHUE HX aTOMOB.
Haxoxnenue B npupoge. Maruuii u KaJIbIIUH, UX BasKHEeHIII1e CocauHenMs. JKeCTKOCTh BOMLI H CIIOCOGEL ee YCTpaHeHus.

Amomunmnit. Tonoxenve amoMunms B [EPUOANIECKON CUCTEME, CTPOEHHE E€ro aTroMa. Haxoxnenne B mpupome. ®usmueckue u
XUMUYECKIe CBOHCTBa amoMutns. IIpuMeHenne amoMuHms, AMpoTepHOCTE OKCHIA 1 TUIPOKCHA aFOMUHUSL.

Kenezo. Tonoxenue xenesa B I€pHOTUIECKON CUCTEME, CTPOCHHE €0 aTOMA. Haxoxnenne B nipupoze. ®usngeckue i XHMUYECKue
CBOHCTBA ene3a. Baxneitmme COCAMHEHNA JKemne3a: OKCHIIBI, THAPOKCUIB! M COTH JKeJesa (IT) u xemnesa (IIT). KavecTrenunie peaxiiu
Ha HOHKEI Fe’ g Fe’*,

Pazjnen 3. KpaTkuii 0030p BamHeHUINX OPraHAYecKHX BelecTs
Tpepver oprammmecxoit xuvivn, Heopras AHCCKHE 1 OPTAHUTECKUE COCAMHEHUS. YITIEPO — OCHOBA HKU3HY Ha 3emne. OcobennocTH

s TARsA AWNVINUEL AKEIVIVIVE, L1 (wL arix
CTPOCHHsI aTOMA YIIIEpo/ia B OPraHUYECKHX COCIMHEHUSIX.,
YrneBonopozer. ITpenenvupre AmmoEEmmmE@ yrieBomoponsl. MertaH, 3taH, HPOMAaH — MPOCTCHINNEe MpPEACTABUTETH IpeaerbHbIX
yriesomoponos. CTpyKTypHBIe (hopmy sl yriiesonoponos. I'oMonornyeckuii PAZL IPEJICTBHBIX YTIIEBOAOPOROB. ["oMosory. Duznyeckue



M XMMHYCCKHE CBOMCTBA IIPEIENBHBIX YIIEBOAOPONOB. Peakimu ropeHds u 3aMerieHms. Haxoxnenue B Npupone npemenbHBIX
yriieBogoponos. [ Ipumenenune mMetana.

HenpenenbHele (HeHaChIlEHHbBIE) YITIEBOAOPOALI. ITHICHOBBI psil HETIPEAENBHBIX YIIEBOJAOPOAOB. ITuieH. DHU3NYECKHe U
XAMHUYECKHe CBOWCTBA sTHIeHa. Peakiiug npucoennienus. KauecTBeHHbIE peaxknuy Ha THiIeH. Peakuus nomumepusanny. [onustunes.
IIpumenenue stHICHA.

ALEeTUNIEHOBBIH s HenpeeTbHbIX yriaesofoponos. Aneruien. CpoiicTBa anerunena. [Iprvenenne aneTuieHa.

IIponssonssie yriesogopogos. Kparkuii 0630p OpraHMYeCKUX COCAUHEHHH: O[HOATOMHBIE CITUPTHI (METAHO, STAHOT), MHOIOATOMHbIE
CHOMPTBI (3TUIEHIJIUKOb, TIIHLEPUH), KAPOOHOBBIE KHUCIOTHI (MypaBbHHas, YKCYCHAs), CIOKHBIE SbUPHI, JKHPbI, yrieBoIsl (TIoKo3a,
caxaposa, Kpaxmal, IeJIJIFN03a), aMUHOKUCIIOTEL, Genki. Ponb 6enkoB B opramusme.

ITonsiThe 0 BBICOKOMOEKY/IAPHBIX BEIIECTRAX. CIpykTypa nOmMMEpOB: MOHOMep, MHOJHMED, CTPYKTYPHOE 3BEHO, CTENEHb
nosuMepusanui. 110U THIIeH, MOTHIPOIMIICH, TTONMBUHMIIXIOPH.

Ilepeyenr npakrugeckux pabor
8 knace

1. IlpakTuseckas pabora Nel «IIpuemer GezonacHoii paboThI ¢ 06opynoBaHHeM U BellecTBaMi. CTPOSHHE TIAMEHM

2. Ilpaktuueckas pabora Ne2 «OumcTka 3arps3sHeHHOM IIOBAPEHHOMN COJINY

3. Ilpakrrueckas pabora Ne3 «Ilonyuerue u cBoiicTBa KHUCIIOPOIa»

4. Ilpaktuuaeckas pabora Ned «[Tomyuenme BOZIOpOZia ¥ HCCIIENOBAHNAE €10 CBOMCTBY

5. Ilpaxtuueckas pabora Ne5 «IIpurorosienue PacTBOPOB CONEH ¢ OIpe/ieleHHOR MACCOBOH [oUIell pacTBOPEHHOTO BElLieCTBAY

6. Ilpaxtuueckas pa6ora Ne6 «Pemenne SKCIICPUMEHTANIBHBIX 3a/la4 110 TeMe «BaxkHelIue KITacchl HeOpraHMIeCKUX coeTMHEHMI

9 kiace

1. Tlpaxtuyeckas pabora Nel «Msyuenue BIHSHHS YCIOBUIA NPOBEJIEHN s XUMUYECKOM PeaKiiuy Ha ee CKOpOCTh»

2. Ilpaxtuueckas pabota Ne2 «Peiticrue SKCHEPUMEHTAIBHBIX 337129 IO TeMe «CBOHCTBE, MOTydeHHe B IPUMEHCHHE TaJIOreHOR
3. Ilpaktudueckas pabora Ne3 «ITomyuerne consHoit KECIOTH! U H3y4YeHUE ee CBOUCTBY

4. IlpakTuveckas pabota Ne4 «Permenue OKCTICPUMEHTANBHBIX 387144 10 Teme «Kucnopon u cepay

5. IlpakTtuuecxas paGora Ne5 «ITonyuernue aMmmuaka u H3yYE€HUE €ro CBOMCTB

6. Ilpakrrueckas pabota Ne6 «ITomyuenue oxcuna yrnepoza (IV) n u3yuenue ero coiicts. Pacrosnasanue KapOOHATORY



7. lpaxtuyeckas pabora Ne7 «Pemenye sKkCIiepUMe HTANBHBIX 33744 [0 TeMe: «MeTaJtbl U uX COeIMHEHNUS))

Hcenosnbsopanne pesepsa yaeGHoro spemenn ¢ apryMeHTauuesi

B aBropckyto nporpammy «XumMus» IpeAMeTHOM nuHuH y4uebnunkos I'.E.Pynsuruca, ®.I.Penpavana. 8-9 KIacosl BHECEHEL HEKOTOpbIE
usmMeHenus. Tak kak yueGHBIM mmagomM MAQY COILI Nel7 umenu Onyapna Ecasgna mpemycMmorpeno 34 Y4eOHBIX Heleld B TOX s
ydaluxes 8 knacca, 2 gaca B Henemo (68 wacos B FOX) MO3TOMY M3 5 pEe3epBHBIX YacOB aBTOPCKON MpOrpaMMbl He Gyjer
HCIIOJIB30BaHbI B paboyeii mporpaMme 2 gaca.

Pesepsroe Bpemst (3 uaca) ucromssyercs CIENYIOIIHUM 00pa3oM:
¢ luac — Ha nposeenue 0606MANOIIErO YPOKa 110 TeMe «IIeproHauaIbHBIE XUMUUYECKHE TOHITHSD
¢ luac - HWa pemenue pacueTHBIX 3amau «HaxoxIeHHe MacCOBOI J0JIM paCTBOPEHHOI'O BELIECTBa B PacTBOpeE.
Berurcnenne Maccel pacTBOPEHHOTO BEIIECTBA U BOJIBI JUIS IIPUTOTOBJIEHHS PACTBOPA ONPENIEICHHON KOHLIEHTPALIHNY
¢ 1 4ac - Ha mpoBeneHre 0GOBIMAIOIIETO YPOKa 110 TeMe «BaHeIme K1accss HEOPraHMYeCKUX COeIUHEHU

B aBTopckyio nporpammy «XuMUS» NpeIMETHOM THHEE yuebHukoB I'.E.Pynsurnca, @.I.Denpamana. 8-9 KIacChl BHECEHEI HEKOTOpBIE
u3MeHeHus. Tak kak yveGHbIM mmaHom MAOY COII Nol7 umenn Onyapna Ecasna npemycMoTpero 34 y4eOHBIX HEIenn B roj s
yqamumxest 9 xmacca, 2 gaca B Hememo (68 wacos B rOM) MOITOMY U3 3 pE3EPBHBIX HACORB aBTOPCKOW TIpOrpaMMbl He Oyrer
HCIIONIB30BaHbI B pabodeis mporpaMme 2 yaca.

Pesepsroe Bpems (1 4ac) uCnonb3yeTcs: cireQyromum obpazom:
* 1 yac — Ha IpoBeieHHe KOHTPOILHON PaGOTHI 110 TeMe «BaskHeitiiie OpPTaHUYECKUE COeNUHEHUS

O6ocHoBanme: Py U3yueHUH HA3BAHHBIX TEM HEJOCTATOUHO BPEMCHH /UL IPOBEACHUS 0000IAIOIIMX YPOKOB U YPOKOB TI0 PELIEHHIO
PacyETHBIX M KAYECTBEHHBIX 3a/a4, a YPOKH OTH HEOOXOIMMbI, TaK KaK HAMpPABICHEl HA PEalM3alliio BayKHEHIIHX TpeboBaHmii K
SHaHMAM yHalluXcs — MPUMEHEHUe ronyueHarx VVIT nne rermonmenug TPEUEPCECILIX YIPaKHCHM ¥ MONIOTOBKE K KOHTDOID
pabore.

DopMynHpOBKa Ha3BaHMI Pa3/IeIoB ¥ TeM COOTBETCTBYET aBTOPCKOH rporpamme. Bee mpaktudeckue paGotsl, J€EMOHCTpALHH,
1abOpaTOPHEIE OTIBITHI B3STHI U3 aBTOPCKOM nporpammel H.H.I'apa Xumus. IpeMetras nunus yueGuukon I''E.Pymsutuca,

@.I".Denpamana. 8-9 knaccs: Mocksa.: ITpoceemenne, 2019.



3. TEMATUYECKOE IIJIAHUPOBAHUE

8 knacce (2 4 B HepeJiio, 68 4 B rox)

Tembi, BXOJALINE B OcxHoBHOE cofiepikaHue 0 TeMaM XapaKkTepuCTHKA OCHOBHbBIX OcHoBHBIe
coaep:kaHue nmpeamMera BH/IOB J€ATE/]bHOCTH YYeHHUKA (Ha HanpaBJIeHHUN
yYpoBHE y4eOHbIX JeHcTBHIN) BOCITMTATE/IbLHOK
AeSiTeIbHOCTH
1. OcHoBHbIE NOHATHS XHMAH (YPOBEHH ATOMHO-MOJIeKYIAPHBIX npeacraBaennii) (51 u)
Ilpenmer xumum 1. Ilpenmer xumun. Xummsa kak | Pasmuuare  npenmers!  msydenws | 5,6,7,8

Z@HO\EE TO3HaHUSA B XHMMHUU

Uucreie gBewmecrra u
OuuncTKa BelecTR

CMECH.,

Dusuuecikue
SIBJIEHUS,
peaximu

U XUMHYECKHE
Xumudeckue

4acTh €CTECTBO3HaHUA. Bemiecrsa
U 1X CBOMCTBA.

2. MeTo/b! NO3HAHUS B XMMUH,

3. Ilpaxkrtuuyeckass paGora 1.
[Tpuemsr OGe3omacHOM pabGornl ¢
O0OpYHOBaHWEM U BELIECTBAMHU.
CrpoeHue ruameHH.

4. YumcThie BelIEeCTBA M CMECH.
CriocoObl  OYHCTKH  BEILLECTB:
oTCcTauBaHue, (buibTpoRanue,
BBINTApUBAHHUE,  KPUCTAJUIH3ALIHS,
OVICTHIUISILIMSL.

5. Tlpaxktuyeckas

Dﬁﬂﬁw\aaﬂﬁ.‘u
s AEFLIW LANGR

pabora  «.
[IOBApPEHHOM’ coJu.
6. @Dusuueckue W XUMHYECKHE
ABJICHUA. XUMUYECKUE PEeaKIiu.
Hemoncrpanun. O3HAKOMIIEHHE C

€CTeCTBEHHBIX HaYK,
HabGnromaTe cBoiicTBa BelecTB 1 ux
U3MEHEHHUS B XOJe XUMHUYECKUX

peaKiii. Vunurses [TPOBOJIUTH
XUMHYECKUAN IKCITePUMEHT.,
Cobmogare  mpasuna TEXHUKA
Oe301MacHOCTH.

OxasbiBaTh I1epBYI0 TTOMOINL MPH
OTpaBJIeHUSIX, OXKOraX W TpaBMmax,
CBA3aHHBIX C  peakTHBAMH H
71abOpPaTOPHBIM 060PY IOBAHHEM.

Nzyuars CTpOeHHe [IaMeHH,
BBIJIBUI'asl TMITOTE3bl U TPOBEPSIS UX

)

P e o o m

SREICHHME JIbHO,

Pazmnuars TNOHSTHUA KYUYHUCTOC
BEIIECCTBO» U «CMECH BEIIECTB).
YMers pa3ziciaTb CMECH METOJIaMH

OTCTaWBaHMsA, (UIBTPOBAHUSA U

¢
oo

(




nabopaTopHeIM  00OpYAOBaHUEM; | BHINADUBAHMS.

npueMsl Oe3omnacHo# pabotel ¢ | Pasmuuars ¢busngeckue u

HUM. CrocoOBl OYMCTKM BEIECTB; | XUMHHYECKUE SBICHNSL.

KpucTajinzanms,  JUCTHIIAOUS. | OnpenensaTs MPU3HAKE XMMHYECKUX

Harpesanue caxapa. Harpesanwme | peaxiuii.

napaduna. T'operme mapaduna. | Oukcuposarh B TETpaan

BzanmopeticTBue PacTBOPOB; | HaOIIOJaeMble IIPU3HAKH

KapOoHaTa HATpUA M  COJIAHOW | XUMHUYESCKHMX peaKiyil

KucIoThl, cynbgara Memu (II) ¢

pPacTBOPOM TIIFOKO3BI MPU OOBIYHBIX

YCJIOBUSAX U NIPY HATPEBaHMH.

JlaGopaTopubie Ol LIThI.

PaccmoTpenne BelIIeCTB c

PazIUUHBIMHU buznIecKuMH

cBoiicTBamu. PazneneHue cmecH ¢

noMOIIBID  Marnuta.  Ilpumep

GuzngecKux u XUMHYECKIX

ABJICHUN
IlepBonauanpHple XuUMuYeCKHe | 7. ATOMBI, MOJIEKYJIBI B HOHBI Paznmuuarth TTOHSATHUSA «aromy, | 2,3,4,5,8
MOHATUSA. ATOMbI, MOJICKYJIBI 8. BemecTBa MONEKYJISIPHOrO U | KMOJIEKYIIA, «XUMHIECKUA
IIpocteie u CJIOXKHEIE | HEMOJIEKYISIPHOTO CTPOEHHUS. | BTIEMEHT», «HOH», «IIEMEHTAPHEIE
BEIlIECTBA. Xumudeckuii | Kpucraniudeckue pereTky. YaCTHLIBD».
3JIEMEHT. MeTanisr u | 9. Ilpocteie u ciiokHBIE BemiecTBa. | PasnuuyaTs  IOHATHS  «BelecTsa
HEMETaJLThI. XuMHUYeCKUe 31eMEHThl. MeTaibl | MOIEKYIIAPHOTO  CTPOEHUM u
3HaKK XUMHYECKUX 3I€MEHTOB | U HEMETAJIBL «BelLleCTBa HEMOJIEKYJIIPHOT'O
3aKkoH TmocTOsHCTBA cocTasa | 10. S3bIK XUMUH. 3HaKU | CTPOCHMS.
BCIIECTB XUMUAIECKUX 3JIEMEHTOB. | DOPMYIIUPOBATH onpeneneHne
Xumuaeckre GOpMyIib OTtHocuTe/bHAsS ATOMHASI Macca. TTOHSTUS «KpUCTAJUTHYECKUE
Maccosas monst xmmuueckoro | 11. 3aKoH MOCTOSHCTBA COCTABA | PELIETKHY.
3JIEMEHTA B COEMHEHUN BEIIIECTB. OO0BSCHATE 3aBUCUMOCTH CBOICTB

BanentHOCTE XUMUYIECKHUX

12. Xumuyeckue GopMyJIbL.

BeHieCcTBa oT THIIA ero




5JIEMEHTOB
ATOMHO-MOJNEKYJISIPHOE
y4YeHHe. 3aKOH COXpaHEeHHUs

MAaCCHI BEIlleCTB.
XuMudeckre ypaBHeH s
Knaccudunramus XuMu4ecKux
peaKImii: COC/IMHEHN ],
Pa3JIOKEHUS, 3aMEIICHisI

13. MaccoBass Jioist XMUMHYECKOTO
3JIeMEHTAa B COEIMHEHH M.

14. BajeHTHOCTLE XHUMHYECKUX
3JIEMEHTOB. Onpenenenue
BaJICHTHOCTH DIIEMEHTOB I10
(hopmynam OMHAPHBIX COETUHEHHUI.
15. CocraBaenue XUMHYECKHUX
dbopMyn GHHAPHBIX COEUHEHN 10
BaJIEHTHOCTH.

16. ATOMHO-MOJIEKYIISIpHOE
y4eHHe.
17. 3akoH CcOXpaHEeHHsSI MAacChl
BEIL{eCTB.

18. Xumuueckue ypaBHEHH.

19. Tumsl XUMUYECKUX PeaKIyii.
20. IloBropenue m o6obuIeHHE IO
TeMe «IlepBOoHavaILHEIE
XUMHUYECKUE TIOHSITHS

21. Kontpoapuas paGora 1o teme

«[leppoHayanbHble  XUMHYECKHE
IIOHSITUS.
Hemoncrpanm. Ipumepsl

IIPOCTBIX M CIOKHBIX BEIeCTB B
pasHbIX arperaTHbIX COCTOSIHHSIX.
ITapocreprkHeBbIE MOJIENH
MOJIEKYJl MeTaHa, aMMUaKa, BOJIBI,
XJIOPOBOZOPOZA, OKCHIA yriepoia

VB WY

v

Monenu KpHCTAINIMYEeCKUX
peweTok pasHoro Tumna. OIbITHL,
IIO/ITBEPK JIAfOILME 3aKOH

COXPaHCHUS MaccChl BEILICCTB.

KPUCTAJNIMYECKOHN PEIIeTKH.

Onpenensate OTHOCHUTEIILHYIO
aTOMHYI0O  Maccy D3JI€eMEHTOB B
OUHaApPHBIX COEIMHEHUSIX.
Onpenenats cocraB MPOCTEMIINX
COENMHEHUN TI0 HX XUMHYECKUX
bopmyam.

CocraBnate  QopMyssl  OGUHAPHBIX
COeIMHeHUMH o H3BECTHOH
BaJIECHTHOCTHU BJIEMEHTOB.
M306paxaTe npocTeiuime

XUMHAYECKHE DPEeakLUU C [TOMOIIBIO
XUMUYECKHUX YPaBHEHUM.
Paznuyate momsTMsL «MHIOEKe» H

«k03(hpuLreHTY; «cxema
XUMHYECKOH peakium.
PaccuuTteiBaTh OTHOCHUTEIbHYIO

MOJIEKYIIPHYIO Maccy o dopmyiam
BemecTB. PaccuuThiBaTh MaccoBYIO
JOMI0  XUMUYECKOTO DJIEMEHTa B
COEIMHEeHMH.

YcranaBnuBaTh npocTeiiine
(GopMyBl BEIIECTB MO MACCOBBIM
JIOJISIM JIEMEHTOB.

[onezoBatbes  wHpopManmed  u3
JPYTHX HCTOYHUKOB IS IOATOTOBKH
KpaTKuX COOOIIeHMIL.

I'oToBUTE Ipe3eHTALUH TIO TEME




JIaGopaTopubie OILITHI.
Osnakomnenue ¢ obpasuaMu
OPOCTBIX (METasIbl M HEMETAJIB])
U CJIOKHBIX BELIECTB, MUHEPAJIOB U

TOPHBIX TOPO/I. Pasnoxenne
ocHoBHOTo Kapbonata meau (II).
Peaxnus 3aMellleH s Meau
KEIIE30M,

PacuyeTHbie 3amaun. Beraucrienue
OTHOCUTEJILHOU MOJIEKYISIPHOMH
Maccel Bellectsa IO  (opmyie.
Breryncnenne  maccosod  gonm
3JIeMeHTa B XUMUAYECKOM
COeTMHEHNUH. YcraHoBeHHe
IpOCTEHIled (QopMyINbl BelecTBa
10 MacCCOBBIM JOJISIM BJIEMEHTOB

Kucnopopn

Bosnyx u ero cocras

22, Kucnopon, ero  obmas
XapaKTepUCTHKA. [Tomyuenne
kucyioposia. duzndeckue CBONCTBA
KHcaIopoJa.

23. XwuMudeckue CBOMCTBA W
npruMeHeHue kuciopona. OKcumbl.
KpyroBopoT kuciopoia B mpupoze.
24. IlpaxkTHyeckas paGora 3.
ITostyuenue u cBolicrBa KUcaopoaa.
25. O30H. AnNOTpPONHS KUCIOPOIA.
26. Bo3nyx u ero cocraB. 3aiuura
atMochepHoro BO3/yXa oT
3arpsI3HEHU.

Hevonerpamnn, @Ousnyeckue wu
XUMHAYECKUE CBOMCTBA KHCIOPOJA.

MccnenoBarh cBolicTBa M3ydaembIX
BEILIECTB.

Habmongate buzudeckue U
XUMHUYECKHE [IpeBpAaIIeH IS
M3y4aeMBbIX BEIEeCTs.

PacmosnaBate  OnBITHBEIM  myTéM
KHACJIOPOJI.

OmnucriBaTh XUMUYECKHE — PEaKIiH,
HaOIIO1aeMble B X0Jie
JNEeMOHCTPAIHOHHOTO 7}
nabopaTopHOro IKCIIEPUMEHTOB.
Hemats BBIBOJIBI w3

pe3yJbTaToB

ﬁﬁommbmmmzx XUMKUYCCKHUX OIIBITOB.

5,6,8




IMonydyenue 7 cobupanue
KHCJIOPOJla METCJOM BBITECHEHUS
BO3/[yXa M METOJOM BEITECHEHHUS
BOZIbI. YCJIOBUS BO3HMKHOBEHUS U
HpeKpaleH s TOpEHUA.
Ionyuenne ozona. Ornpenesnenue
cocraBa BO3yxa.

JlaGopaTopHbie ONIBITHI.
O3znakomieHue g obpasramMu
OKCHJIOB

YuacTBoBaTh B COBMECTHOM
06Cy/IeHUN Pe3yJIbTaTOB OIBITOB.
OxasblBaTh NEpBYI0  ITOMOIIb IPH
OTpaBJICHUSX, oXKOTax U
TpaBMax,

CBA3aHHBIX C  peakTHBAMU H
71a00paTOPHBIM 000py IOBaHHEM.

CoctaBiaTs POpMyIiEl  OKCHIOB
M3BECTHOU BAJIEHTHOCTH 3JIEMEHTOB.
3anuckLIBaTh npocTeliime
YpaBHEHHS XHMUHUECKHX peaKiiyil.

Ionms3oBateest  mupopManmeit u3
JAPYTUX UCTOYHUKOB YISl TIOAIOTOBKA
KpaTKux COOOIIEeHNH.

["oTOBHTH Ipe3eHTaUH TI0 TeMe

Boopon

27. Bonopog, ero obmas
XapakTepPUCTUKa U HaXOXIEHHE B
npupoge. Ilomyuenne Bomopona u
ero Qusuueckue cBOWcTBA. Mepsl

OezomacHocTH npu  pabore ¢
BOJIOPOZIOM.

28. Xumudeckue CBOMCTBa
BOJIOPOJIA M €TO IIPUMEHEHHE.

29. IlpaxTtHueckas pabora 4.
IMonyuenue BOZOpOJIA u
HCCJIEOBAHKE €0 CBOMCTB.
MemoHeTpanuu. [Tomyuenue

Bojiopona B anmapare Kwuma,
OpoBepKa BOAOPOJA Ha YHCTOTY,
TOPEeHHe BOJIOpOAa Ha BO3IyXe M

Hccnenoars CBOUCTBA
U3ydaeMbIX

BEIIECTB.

Habmonate buznyeckue u

XUMHYECKUAE IIpeBpaIieHus

M3ydaeMBIX BEIECTB.
OnuceiBaTh XUMUYECKHE

peakiuu,
HaOmI01aeMbie B X0JIe
JEMOHCTPALIMOHHOI'0 U
1abopaTopHOro 3KCHEPUMEHTOB

PacrioznaBath  OmBITHBIM  myTEM
BOZIOPO/I.

Cobntogate  mpasuia  TEXHHUKH

5,6,8




B KHCIIoOpoJe,  cobupanwe
BOJIOPOJla METOJOM BBEITECHEHUS
BO3/1yXa U BOJIEL.
JlaGopaTopubie
BzaumMopeiictBue
okcrzioM meau(ll)

ONBITHI.
BOJIOpOZa €

0e301aCHOCTH.

Henarn BBIBO/IBI u3
pPe3ynbTaToB

IIPOBE/IEHHBIX XUMHYECKHUX OIIBITOB.

YdacrBoBaTh B COBMECTHOM

O0CyIeHUH Pe3yIETATOB OIIBITOB.

3anmchLIBaTh MpocTeiiime
ypaBHEHHUSI XUMHYIECKUX

peaxkuui.

ITonbzoBaThCst  mHpOpMauuer  u3

JIPYTrUxX UCTOYHHKOB IS TTOATOTORKH

KpaTKuUX COOOIIEHuH,

["oTOBHTB TIpe3€eHTALIUH TIO TEME

Boa. PactBopsr

30. Boga. Metonpr onpeneneHus
COCTaBa BOJbl —aHANU3 M CHHTE3.
Bona B mpuponme m cmocoGrl eé
OYNCTKH. Adparus BOIbI.

31. @usnyeckne M XUMHUYECKHE
ceoiictBa  BOAbl.  Ilpumenenme

BOJIBI.
32. Boma —  pacTBOpUTEIb.
PactBoprl.  HachimenHsle u
HEHACHIILICHHBIE PacTBOPHI.

PacrBopumMocCTEs BelecTB B BoJeE.

33. MaccoBasi o/ pacTBOPEHHOTO
BEIIIeCTBA.

34. PellicHWe pacyeTHbIX 3akad
«HaxoxIenne  MaccoBOM  10IU
pacTBOPEHHOTO BellIeCTBa B
pacTBope. BriuuciaeHUEe  Macchl

pacTBOPCHHOI0 BEHIECTBA U BOABI

Hccnenosars CBOMCTBA
U3ydaeMBIX

BEILIECTB.

Habmonars dusmueckue 51

XAMHYECKHUE npeBpareHus

H3yddaeMbIX BEIIECTB.

OnuceiBaTh XUMHUUECKUE

peakiu,
HaOIr01aeMble B X0Je
JE€MOHCTPAIIOHHOT'O u
71abopaTopHOIo 9KCIIEPUMEHTA.
Henars BBIBOJIBI u3

pe3yJibTaToB
ITPOBEIEHHBIX XUMUUECKHX OIBITOR.
YyacrBoBarth B COBMECTHOM
0OCYKIEHUHU PEe3yIILTATOB OIIBITOB.
3anuceBaTh TipoCTeiIIHe

2,5,6,8




% JJI5

NPUTOTOBJIEHAA  pacTBOpa
OTIpeJICIIEHHON KOHIEHTPaI)

35. Ilpaxtuueckas pabora 5.
IIpuroroBienue pacTBOPOB colieit ¢
ONpeJCNEHHON MacCOBOM  Jjiosel
pacTBOPEHHOrO BeIeCTBA.

36. IloBTOpenue u 0606mIeHNE TIO
TemaM  «Kucnopom», «Bomopony,
«Boga. PactBopsi».

37. Komtpoasmas pabora 1o
TemaM  «Kucmopon», «Bomopoay,
«Boga. PacTtBopbi».

HemvoHeTpanuu. AHAJIU3  BOIBL
Cunre3 BOMBI.
Bzaumopeiicteue BOJIEI C
HaTpHeM,  KaJbIIUEM, MarHueM,
OKCHIOM KaJIbIIUs, OKCHIOM
yriepoaa(lVv), OKCHUIOM
docdopa(V) u UCTIBITAHHE
TIOJTy9IeHHBIX pacTBOPOB
WH/IUKATOPOM.

Pacuérnbie 3agaumn.

Haxoxnenne mMaccoBoii gomu
pacTBOPEHHOTO Bell[eCTBa B
pacTBope. BrrumciaeHue — maccsl
pacTBOPEHHOTO BEIECTBA W BOJBI
JUis  TIPUTOTOBJIEHUS  pacTBopa

ONpeACTICHHON KOHIIET Tpaimu

YPaBHEHHMS XUMHAYECKUX PEAKIIUM,
BeraucasTs MacCOBYIO TIOJTIO
pPacTBOPEHHOIO BeLlleCTBa B

pacTBope, Maccy pacTBOPEHHOTIO
BEIIECTBA U BOJIBI

AJdsd  TIPUTOTOBIEHHMA  pacTBopa
ONpene€HHON KOHIIeHTPALIUH.
["oToBHTH pacTBOpEI c
onpenenéHHoi

MaccoBOM  Jlonedl  pacTBOpEHHOTrO
BellecTBa

KonugectseHnble  oTHOMIEHUS

38. Monb~ enuHMLA KOMWYECTBA

HMcnonpzoBath BHYTPH- u

B XUMUH BelnecTBa. MomsipHas Maccea. MEKIIPEMETHBIE CBI3H.
39. BeluucieHus nmo XWMHYECKHM | PaccumThiBaTh MOJSIPHYIO  Maccy
Konuyecrso Betiectsa. Monb | ypaBHEHHIM. BelleCTBa, OTHOCHUTEIBHYIO

1,2:%6,7.8




40. 3axon AsBoranpo. MousipHblif

[JIOTHOCTD I'a30B.

MounsipHast Macca U MOJISIpHBIN | 06BEM Ta30B. Berauciiate o XAMAYECKUM
oObeM 41.  OrtHocHTenbHAsE IUIOTHOCTH | (hOpPMYJIaM u XUMHAYECKHM
razoB. YPaBHEHUSIM  Maccy, KOJUYECTBO
[poctetitue  pacuerst 110 |42, OObeMHBIe OTHOLICHHS T'a30B | BELIECTBA, MOJSApPHBIA  00BeM 1O
XUMHYECKUM yPaBHEHUAM IIPH XUMUYECKUX peaKliMsX. M3BECTHOM  Macce,  MOJSIPHOMY
JevoHcTpanmnu. XuMuueckue | 00beMy, KOJUYECTBY OJHOTO H3
coeIMHEeHU S KOJIMYECTBOM | BCTYNIMBIIMX B pPEakUdio WA
BelecTna | MoJs. HOIy4arolUXcss B pe3yJabTare
Pacyernbie 3azauyn. Boramcnenve | peakijuya BEILECTB.
C  HCIIOJB30BaHHEM  IIOHATUM | BIYucsITh 0OOBEMHBIE OTHOIIEHHS
«Macca», «KOIMYECTBO BEIECTBA», | Fa30B IPH XUMHUUYECKUX PEAKIIUSX.
«MOJISIpHAsl Macca», «MONsipHbIA | Mcnons3oBarh mpuMmepsl  pelneHus
oOBem». TUIOBBIX  3a/ad, 3aJaYHUKH C
OGbeMHbIE OTHOIIEHHUS Ta30B IIPH | IPUBE/ICHHBIMH B HUX alrOPUTMAMH
XUMHAYECKUX PEAKIHASIX pelIeHus 3a/1a4
OcHoBHBIE kraccel |43, Oxcuper:  knmaccudukanms, | McecnenoBars cBoiictBa usydaemslx | 1,2,5,6.7,8
HEOPraHu4eCKux COeAMHEeHUN | HOMEHKIaTypa, CBOMCTBA, | BEIIECTB.
[OTy4YeHHe, TPUMEHECHMS. Habmonats ¢buznyueckue 51
Oxkcupsl 44.  Tmppokcunel.  OCHOBaHHS: | XUMHUECKHE IIpeBpaIIeHUsI
KnaccH(UKaLysi,  HOMEHKIIATYPA, | M3y9aeMbIX BEIECTB.
OcHoBanus IIOJTyYeHHE. OmnuceiBaTh XUMHYECKHE peaKiiuy,
45. XumMudeckue CBOMCTBa | HAOIIOJaeMbie B xXone
CaolicTBa 0CHOBaHu OCHOBaHUIA. JIEMOHCTPALlUOHHOT'O u
Okxkpacka VHUKaTOPOB B | 1Ja0OPATOPHOI'O IKCIIEPHUMEHTOB.
AmMdboreprocTs IEeJIOYHOM U HelTpanbHOU cpenax. | [lenaTs BBIBOABI M3 pe3yldbTATOB
Peaxnus HENTPaIM3auu. | [IPOBEACHHBIX XMMHUYECKHX OIBITOB.
CBoiicTBa KUCIIOT IIpumMeHnenne ocHOBaHMIA. YuacTBoBaTh B COBMECTHOM
46. Amdotepuple OKCHIABI U | OBCYXKIEHUY PE3YIILTATOB OIBITOR.
Kucnoruo-ocHOBHBIE TUPOKCHIBIL. Knaccudunupoparts U3ydaembie
WH/JMKATOPBl:  (eHondranenH, | 47. Kucnorsr: COCTaB, | BELIECTBA II0 COCTABY M CBOMCTBAM.




METUIIOBLIA
JIaKMyc
Conu

OpaH>XeBbIH,

KnaccupuKanus,  HOMEHKIATypa,
CIOCOOBI 1TOJTyYEHHUA.

48. XuMuueckue cBONCTBA KHCJIOT.
49. Comm: coctas, kmaccuduramus,
HOMEHKJIaTypa, CIIOCOOBI
MOy YeHH S,

50. CpoiicTBa conett.

51. T'eHerwdeckas CB3b MEXIY
OCHOBHBIMH KJIaccaMu
HEOPraHUYECKUX COeIUHEHMU,

52. IlpakTtuHyeckast pabota 6.

Peinenne 3KCIIePUMEHTAaNbHBIX
3aa4 110  TeMme «BaxHeiinme
KJIACCHI HEOPTraHUYECKHX

COETMHEHU Y.

53. TloBTOpenue u o6obmEHNHe IO
Teme «Baxwneiimme KJIACCHI
HEOPraHUYECKUX COETUHEHMN

54. Konrponbnas pa6ora no teme
«OcHOBHBIE KJ1aCChI
HEOPTaHUYECKUX COeTMHEHUN.

HMemMoHCTpanuu. O6pasiibpl
OKCHIOB, KHCJIOT, OCHOBAaHUH H
cosie. He#Tpanmsauus mienoun
KHUCIOTOM B [IPUCYTCTBUH
UH/AKaTOpa.

JlaGopaTopHubie onbiTbl. OnbITH,
ITOJITBEPK JarOIIHE XAMHUYECKHE
CBOMCTBA OKCHJIOB, KUCJIOT,
OCHOBaHUH, amdoTepHBIX

TUJIPOKCUJIOB B coei

CocraBnare  (opmynsl

KHCJIOT, OCHOBAHMH, COJIEH.
XapaKkTepu30BaTh COCTAB U CBOHCTBA
BEIIECTB, OTHOCSAIINXCI K OCHOBHBIM

OKCH/IOB,

KJaccam HEOPIaHUYECKHUX
COSIMHEHMN.
3amuchIBaTh IIpOCTeHInne

YPaBHEHHMS XMMHUYECKUX PEAKIUHN




|

|

Pazgen 2. llepuoauyeckuii 3aKoH U NepHOAMYECKAs CHCTEM

MemnpeseeBa.
Ctpoenne atoma (74)

a XHMH4YecKHuXx 3aemenTon . H.

IlepBoHauansHbie
IIPEJICTABIEHUS O
€CTECTBEHHBIX CeMeNCTBax
XUMHYECKUX BJIEMEHTOR

[Tepuomnueckuii 3aK0H 51
NepruoanIecKas cHCTEMA
XumMudeckux siiemenTtos J.M.
Menneneesa
Crpoenve  aroma. Cocran
aTOMHBIX SEp

OneKTponHast 000I09Ka aToMa

Ilepuopuueckast cucrema Kak
€CTeCTBeHHO-HAY YHas
KnacCHUKaLus XHMHUYECKHX
3JIEMEHTOB

55. Knaccupuranus Xummueckmx
snemMeHToB. llondarme o rpymmax
CXO/THBIX 3JIEMEHTOB.

56. Ilepuommueckuii 3axon JI.U.
Meunneneesa.

57. Ilepuonuueckas tabania
XUMAYECKHX 3JIEMEHTOB (KOpOTKas
(opma): A- u B- rpymiibl, nepuoisL.
58. Crpoenne artoma. Cocras
aTOMHBIX ajep. W3zoTormsl.
XUMHAYECKUH 3JIEMEHT- BHJ aToMa
C OZIMHAKOBBEIM 3apsIIOM sSpa.

59. Pacrnosioxenune 3J€KTPOHOB TIO
SHEPreTUYECKUM YPOBHSIM.
CospemMeHnHast dopmynuposka
MIEPUONUYECKOTO 3aKOHA.

60. 3HaueHHE IEPHOIUYECKOTO
3akoHa. Hayuwele noctmkenus
J.M. Menneneesa.

61. INoBTOpenre u o6obImIEHHe IO
teme «llepuomuueckuii 3akoH u
[epruoauvecKas cucremMa
XUMAYECKHX  sjeMeHToBY»  JIL.U.
Menpeneesa. CTpoeHue aTtoMay.
HemoHCcTpanmum. Dmuyeckue
CBOMCTBA UIENIOYHBIX METAJIJIOB.
BzaumoneiictBue okcuioB Hatpus,

Marus, ¢ocdopa, ceprl ¢ BOIOH,

Knaccuduuunposars H3y4YEeHHBIe
XUMUYECKME  DJIEMEHTBI M WX
COeNMHEeHHs.

CpaBHuBaTH  CBoOiicTBA  BemecTs,

NPUHA/UIEKAIINX K pa3sHBIM KaccaM,
XUMHUYECKHE  BIIEMEHTBl  Pa3HbIX
TpyTII.

YcTaHaBIUBATE  BHYTPH
MEXXIPEeIMETHBIE CBA3H.
DopMynupoOBaTh  NEPHOAHYEKCHI
3aKOH J.N.Menneneea a
PacCKphIBaTh €ro CMBICIL.
XapakTtepu3oBarh
MIEPUOAUIECKOU TabHIIBL.
Pasnmuuate mepumonps, A-
IPYTIIEL.

O6bsicHAT,  Gusuueckuil  cmpbich
TIOPSIIKOBOTO  HOMepa XHUMHYECKOTO
JJIEMEHTa, HOMEpOB TIPYIILl U
nepuosia, K KOTOPBIM  3JEMeHT
NPUHAJIEXAT B MEPUOIAYECKOMN
CUCTEME J.. Menneneena;
3aKOHOMEPHOCTH U3MEHEeHUs
CBOMCTB 3JICMEHTOB B Ipejesax
MallbIX MEPHOOB U A-TPyIIIIL.
DopmynapoBaTh oTpeneneHus
NOHATHH «XUMHYECKHH HJIEMEHTY,
«TIOPSI/IKOBBI  HOMEp», «MaccoBOe

54

CTPYKTYpY

u b-

1,2,3,4,5,6,7,8




HCCIIeIOBAHUE CBOMCTB
IIOJIyYEHHBIX [IPOIYKTOB.

BsaumopeiicTBre HaTpust 1 Kanud ¢
BOJOW.  Dusmueckue  cBoilcTBa
rajioreHos. Bzaumoneiictsue
ANMIOMUHUSA C XJOpOM, OpomMoM H

HonoM

YHCIIOY,

«H30TOIBIY,
«OTHOCHUTENIbHAsg aTOMHAsi maccay,
«QJIEKTPOHHAS oboouxay,
«3IEKTPOHHBIN CIIOiY,

(«oHEpreTHYeCcKuil ypoBEeHbY).
OnpesiensiTb ~ 4mciI0  [POTOHOB,
HEWTPOHOB, SJEKTPOHOB Y aTOMOB
XUMUYECKUX 3JIEMEHTOB, UCHOJb3YS
TEPUOJUIECKYIO TabIHILy.

Cocrasiars CXEMBEI CTpOEHUS
aromMos IepBbix 20  3JIeMEeHTOB
[IEPUOIUIECKOM CHUCTEMBI
DIIEMEHTOB.

XapakTepH3oBarh XUMHYECKUE

3JIEMEHTBI Ha OCHOBE HX ITOJOXKEHUS
B TEPHONMYECKON  CUCTEME U
OCOOEHHOCTEH CTPOEHUSI UX aTOMOB.

Henats YMO3aKTI04YeH s 0
Xapakrepe  HM3MEHEHUS  CBOICTB
XAMUYECKHUX DIIEMEHTOB c

YBECIIUYCHHUECM aTOMHBIX

Aanaep.
HMccnenioBaTh cBoiicTBa M3ydaeMbIX
BEIIECTB.
Ha6monats
XUMHUYECKHE
M3Yy4aeMBbIX BEIIECTBR.

OnuchiBaTh XUMHYECKHE pPeaKiiyy,

3apsIoB

¢busngeckue u
IpeBpaIeHus

HabJIo1aeMble B xome
JKCIIePUMEHTA.
YyacrBoBath B COBMECTHOM

00CY X /IEHHHU Pe3yNHTATOB OMBITOR




Paspen 3. Crpoenne BewiecTBa. XHMHYECKas ¢BA3EL (7 4)

XUuMudeckas CBI3b

Buaer xumudeckoit cesizu

Crenens
IEMEHTOR

OKHCIICHHU

62. DNeKTPOOTPHIIATENLHOCTD
XUMHAYECKUX DJIeMEHTOB,

63. KoBasienTHasi cBs3b. [longpHas
Y HETIOJIAPHAs KOBaJIEHTHAS CBSI3b.
64. MoHHas cBI3E.

65. DBaJleHTHOCTE ¥ CTerneHb
okuciaenus. Ilpasuna ornpeneieHus
CTEIIeHEeN OKUCIEHHS DJIEMEHTOB.
66. OxucnurensHO-
BOCCTAaHOBHUTEIEHEIE PEAKIIHH.

67. IloBToperne u 00600IIEH e TIO
TeMe «Crpoenue BellleCTBa.
XUMHAYECKas CBSI3bY».

68. Kourpoabnast pabora 10
temaM  «llepuoguueckuit  3axoH
H.. Mengeneea», «Ctpoenue
aToMa», «CTpoeHue BelecTBay.
Hemvoncrpannu. Cornocrasienue
(bU3UKO-X MUY CKUX CBOMCTB
COCIMHEHUN C KOBAJICHTHLIMUA H
WOHHEIMU CBA3SIMHA

DopmynupoBaTh OIpeaeNeHuUs
TIOHATHUH «KOBaJEHTHAS! HETOsIpHAsT
CBA3b», «KOBallEeHTHAs IMOJISIpHAs
CBSI3b», «UOHHAS CBA3b», «CTEICHb
OKHCJICHHS»,
«DIEKTPOOTPHUIIATENEHOCTEY.
OmnpenensaTs TUIT XHMHYECKON CBA3ZH

B COEIUHEHUSX HA OCHOBAHWUHM
XUMHAYECKOH (pOopMYyIIHL.
OmpenenaTs CTeNneHb OKUCIEHHUS

3JIEMEHTOB B COEAUHEHHUSX.
CoctaBnars GopMyJasl BEIIECTB 10
CTENEeHU OKUCJICHUSI DIIEMEHTOB.
YcranapnuBaTth BHYTPH- u
MEXTpeIMETHBIE CBSI3H.

CocTapnsaTe  CpaBHHUTENbHBIE U
00001aroIye TaGInIbl, CXEMBbI

4,5,6,7,8

3. TEMATHYECKOE IIJIAHUPOBAHUE




9 knace (2 4 B Hepxe110, 68 u B roj)

Templ, BXOasine B OcuoBHOe comepskanne no XapaKTepHCTHKA OCHOBHBIX OcHoBHbBIE
CoJepiKaHNe MpeIMeTa TEMaM BH/IOB J€ITeJIbHOCTH YYeHHKA HaMpaBJIeHUst
(Ha ypoBHe y4eGHbIX geiicTBHil) BOCIIHTATENbHOM
AeSATeTbHOCTH
1. Muoroo0pasue xumudeckux peaxnuii (15 u)
Knaccuduxanus XUMHYECKuX | 1-2. Oxucnurensro- | Kaccuduuuposars xumuueckue | 5 ,0,7,8
peakiui: peaklWdd COeIUHEHMS, | BOCCTAHOBUTE/ILHEBIE pEeaKLuy. | peaKiiyH.
pasnoxenus, 3aMenieHus, ooMena | Peaxuuu coenuuenus, | Ilpusogutes npuMmepsl peaxiuii
pasjoXKeHus,  3aMeUIeHHsT M | KaXK/I0ro THUIIA.
OxucnurensHo- obMena ¢ Touku  3peHHs | PacriosHaBarh OKHCJIUTENbHO-
BOCCTaHOBUTENLHBIE PEAKI[HH IPOLIECCOB OKUCIICHUS 1 | BOCCTAHOBHUTENIBbHbIE PEaKIiH.
BOCCTaHOBJICHHS. Onpenensars OKHUCITUTE]Tb,
DK30- 7 SHpoTepMuUecKue | 3. TerioBo »>PhexT XuMuuecknx | BOCCTaHOBUTEID, porece
peakuun peaxuui, K30- W | OKHCJICHHS], BOCCTAHOBJICHHS.
YHIOTEPMHUYECKUES PEAKIIUH, HaGnronats u OIHMCHIBATH
CxopocTs xuMHUYeCKuX peakuuit | 4. CxopocTb XUMUYECKUX | XUMHYECKHE peaKuuu C
peaxkLuid., IlepBonauanbpHble | TOMOIIBIO €CTECTBEHHOI'O S3bIKA

Ob6patumeble  ©
peaximu

HeoOpaTUMBbIe

NPEACTABICHNS O KaTaluse.
5. Ilpaktnueckas paGora 1.
Mzyyenne  BmustHMS — yciioBHiM
IPOBE/ICHUS XUMUYECKON
peakLMU Ha ee CKOPOCTE.

6. O6patuMbie W HeoGpaTHMBIE
peaxiinu.
[TonsaTue 0
PaBHOBECHUH.
Hemoncrpanun. Ipumeps: sx30-

1 SHAOTEPMHUYECKUX  peaxiuil.

XUMHYECKOM

U A3BIKA XAMUH.
HccnenoBars
BITHSIIOTIIHE Ha
XHMUYECKOH peakijiu.
OnuceiBaTh yciaoBus, BIMSIONIHE
Ha CKOPOCTh XHUMHYECKOH
peakuuu. IIpoBOIUTE IPyIITIOBHIE
HabJIOIeHH s BO Bpems
NPOBENCHUS NEMOHCTPALHOHHBIX
OIBITOB.
YuacTBOoBaTH B

YCIOBHS,
CKOPOCTH

COBMECTHOM




B3aumoeiicTeue
I'paHyJIMpPOBaHHOIO  I[MHKA U
[IUHKOBOM TMBIIM C  COJISIHOM
KHUCJIOTOH. BzaumogeiictBue
okempma wmegu  (Ic  cepmoit
KUCJIOTOM DPa3sHOM KOHLIEHTPaluu
IpAd  pasHBIX  TeMIeparypax.
I'openue yIs B
KOHLIEHTPUPOBAHHOM a30THOM
xucnore. I'opeHMe cepel B
pacIiaBJIeHHOU CEUTpeE.
Pacuernbie 3A0A9H.
Beraucnenus 1o

TEPMOXUMHUYECCKAM  YPaBHEHHSIM
peakuui

00CyKICHHH pe3yIpTaTOB
OMBITOB.
CocTaBlaTh  TepMOXMMUYECKHE

YPaBHEHHs peaKLHii.

Boruncnare  Termosoit  sddext
peaxiuu o Be
TEPMOXUMHUYECKOMY YPaBHEHHIO

XyUMHYecKne Peakuuy B BOJHBIX
pacTBOpax

OIIeKTpOoNUTHYECKasT
JHACCOITAAIIHS

Peakxuyu woHHOrOo oOMeHa w

YCJIOBHA UX HNPOTCKaHU I

¥ Cymnocts nporecca
3IIEKTPOJIUTUYECKOM
JIICCOLIMALINH,

8. Jluccormanus KHUCIIOT,
OCHOBaHUM U CoJIeH.

9. Cnabnie 51 CUJIBHBIE
DIEKTPOJIUTEI, CreneHb
JIELCCOLIAAIIAH.

10. Peaknum moHHOro obmeHa u
YCIIOBUSI X IPOTEKAHU.

11-12.  Xwumudeckue cROHCTBA
OCHOBHBIX KJ1aCCOB
HEOpraHnW4YeCKix COSOUHEHUU B

IIpeACTaBIICHUI
3TIEKTPOIATHHECKOU
JUCCOLMANUA U OKUCIUTEIHLHO-
BOCCTaHOBUTETBHBIX PEAKIMIX.

O6o6maTte 3HaHKs O PacTBOPaAX.

IlpoBoguts  wHabmomenus  3a
MOBE/IeHUEM BEIIECTB B
pactBopax, 3a XHUMHWYECKHUMHU
peakuusMH, TPOTEKAIIIUMHA B
pacTBopax.

@opMyTHpOBaTh  OHpeeNeHus
(OIEKTPOJIUTY», «HEIICKTPOTHUT,
«OIIEKTPOJIUTHYECKAS
JUCCOIHALIMSY.
Konkperusuposats [IOHSATHE
«HOHY.

O000IaTh MOHATHS «KATHOHY,
«aHHOH.

Hccnenosars CBOMCTBA

PacTBOPOB JIEKTPOIIUTOB,
OnuceiBaTh CBOMCTBA BEIIECTB B

5,6,7,8




13. I'mnponus comneit. O6o6IeHNE
nmo rtemam  «Knaccudukarms
XUMHUYECKUX peaxLnii 31
«IDNEKTPOMUTHICCKAS
JIACCOLIMALIUS.

14. IlpakTu4ueckasi paGora 2.
PelleHre  sKCIEPUMEHTAIBHBIX
3a7a4  mo TeMe  «CBolicTBa
KHUCJIOT, OCHOBAHUM U coJiedl Kak
3JEKTPOITUTOBRY.

15. KonrposbHas paGora 110
TeMaM «Knaccudukarus
XAMHAYECKUX peaxuiny 151
«DNeKTponATHIECKAS
JIUCCOLIAAITAS.
JdemoncTpanum.
pacTBOPOB

Hcnrpitanue
BEILIECTB Ha
3JIEKTPUYECKYIO  MPOBOJNMOCTD.,
JIBrxeHnue UOHOB B
AJIEKTPUYECKOM II0JIE.
JlaGopaTopubie
Peaxiiuu obMeHa
pPacTBOPaMU 3J1eKTPOJIUTOB

OMBITHI.
MEXTY

X0L€  NEMOHCTPAalHOHHOIO W
1a60paTOPHOTO IKCIIEPHUMEHTOR,
CobmronaTte TpaBuiaa TEXHUKH
0e3011acHOCTH. XapaKTepU30BaTh

YCIOBHS TEUYEHMs peakuui B
pacTsopax  3NEeKTPOIUTOB [0
KOHLIA.

OnpenensaTs BO3MOYXHOCTH

IPOTEKAHUsl peaxkiuii HOHHOI'O
oOMeHa.

ITpoBoguTh IPyIITIOBhLIE
HaOHOIeHU S BO BpeMms
IPOBEAEHUS TEMOHCTPALMOHHEIX
U 1ab0paTOPHBIX OITEITOB.
O6c¢cyxaarhb B
PE3YIBTAThI OIBITOB.
OOBSICHATD CYIIHOCTh pPeaKLUU
HOHHOTO 00MeHa.

Pacrio3HaBaTh peaxkidy HOHHOI'O
oOmMeHa.

CocTaBnsaTh WMOHHBIE YpPaBHEHUS
peaxiui.

CocraBiarh COKpallleHHbBIE
VOHHBIE YPAaBHEHUS peaKiinii

rpymnmax

Paszen 2. MuorooGpa3sue Bemecrs (43

1)

Hemeramnsier (obmras | 16. Tlonoxenuwe ranorenoB B | OOBICHITH 3aKkoHOMepHocTH | 1,2,3,4,5.6,7,8
XapaKTeprcTrKa 1o UX | [[EPHOJIMYecKo  Talbnuiue ¥ | u3MEHEeHHs CBOMCTB HEMETAIIOB

NOJIOKEHHIO B MEPUONUYECKOH | cTpoeHne WX aroMoB. CBoifcTBa, | B mepuomax u A-rpymnmax.

CHCTEMe XMMHAYECKHUX | MOyYeHUe " npuMeHenue | XapakTepus3oBaTh TajloleHbl Ha




ANIEMEHTORY. 3aKOHOMEPHOCTH
U3MEHEHN B IIepUOJax U Ipyrimax
Gusmdgecknx M XMMHYECKHX
CBOMCTB  MPOCTBHIX  BEIECTB,
BBICIITIX OKCHJIOB 51
KHUCJIOPOJICOAEP)KAINUX ~ KHCJIOT,
00pa3oBaHHBIX HeMeTallllaMA
BTOPOI'0 ¥ TPEThEro MepHuoa0B

I'anorens:

rajloreHoB.
17. Xiop. CgoifcTBa U
[IPEUMEHEeHHUE XJIopa.

18. XuopoBopopon: nonyueHue u
CBOMCTBA.

19. Consinas kucmoTa u ee Con.
20. IlpaxTuueckasi paGora 3.
Ilomyuenue consHON KUCIOTHI H
U3y4YEeHHE ee CBOMCTB.
JleMoHcTpanuy. Puzuieckue
cBoyicTBa rajoresos. [Tonyuenue
XJIOPOBOAOPO/ia K PacTBOPEHUE
ero B BoJe.

JlaboparopHurie OTIBITEL.
BeirecHenue ramoremamu  apyr
Japyra u3 pacTBOpPOB n3
COeUHEeHUN

OCHOBE  HX  [IOJIOKEHHS B
NepruogUIECKON cucreme
.. MenpeieeBa "
OCOOCHHOCTEN  CTPOEHMS  UX
aTOMOB.

O6BscHATD 3aKOHOMEPHOCTH

U3MEHEHHUS] CBOWCTB TI'aJIOT€HOB
0 TiepruoAy U B A-rpyInax.
OnmceiBaTh CBOMCTBA BEILIECTB B
X0le  HOEMOHCTPalMOHHOIO U
1a00paTOPHOTO IKCTIEPUMEHTOB.
Cobnrogath TEXHUKY
0€301TacCHOCTH.

PacriozHaBate ONBITHBEIM IyTeMm

COJIIHYIO KHUCIIOTY H €€ COJlH,
OpOMUIBI, UOTA B
Hcnionp3oBate  npuoOpeTeHHbIe
3HAHUS 51 YMEHUS B
NPaKTUYECKOH JIeITeIbHOCTH |
[MOBCEIHEBHOM >KM3HH C IEJILIO

OezomacHOro  obpamieHuss
BEIIECTBAMU U MaTepuaiamMu Hu

BKOJIOTHUECKH rpaMOTHOTO
IOBE/JECHUS B OKPY’KarolleH
cpezne. Bbiuucnsrte  MaccoByio

IOJIFO PACTBOPEHHOTO BEIIECTBa B
pacTBope

Kucnopon u cepa

21. Tlonoxeume xucmopoma u

Xapakrepu3oBaTh 3MeMeHTs [V

Cepbl B MEPHOAUYECKON cucTeMe | A-TpyIiibl (moarpyms
XUMUYECKUX DJIEMEHTOB, | KACIIOPOAa) Ha  OCHOBE  UX
CTpOeHHe uX ATOMOB. | IIOJIOKEHUSI B TIEPHOJINYECKOMN

1

2

p o)

3,4,5.6,7,8




| AJIIOTPOIHS CEpPBL.

22. cBoHcTBA W NpHMEHEHHe
Cepsl.

23. Ceposogopon. CynsdubL

24. Oxkeup cepst (IV). Ceprucras
KHCJIOTA U €€ COJIH.

25. Oxcup cepsr (VI). CepHas
KHCJIOTA U ee COJIH.

26. OxwucnurensHble  CBOMCTBA
KOHIIEHTPUPOBAHHOM CEepHOU
KHUCIIOTHI.

27. Ilpaktuueckasi paborta 4.
Pemtenne  skcmepuMeHTANBHBIX
3afad 1o teme «Kwucnopox wu
cepay.

28. Peuienne pacueTHRIX 3a1a4.
JleMonceTpanuu.  AJUIoTponHBIe
momupukanuy  cepbl.  O6Gpasipl
TPUPOJIHBIX CyJbGUI0B u
cynbdaros.

JlaGopaTopubie ONBITHI.

OsnakomneHne ¢ obpasmamu
Cepsl 51 ee IIPUPOTHBIX
COCIMHEHUH.

KauecrBeHHbie peaxkimu Ha

cynbQu-, cynpbur- u cymsdar-
VIOHBI B PacTBOpe.

Pacuyeribie 3aJAYM,
Bprunciienns 1mo  XUMUYECKHAM
YPaBHCHHUSM Macchl, 00BeMa W

KOJIIMYECTBA BEIeCTBA OIHOI'O W3
IIPOAYKTOB peakIMy @0 Macce

cucreme  J[.M.Menngeneera wu
OCODEHHOCTEH  CTPOEHHST WX
aTOMOB.

OO0BscCHATD 3aKOHOMEPHOCTH

U3MEHEHHSI CBOMCTB DJJIEMEHTOB
IV A-rpynmnsl no niepuony u B A-
rpyrnmnax.

XapakTepus3oBaTk  AIOTPOIIHIO
KHCIIOPOZia M Cepbl KaK OIHY U3
IOPUYHH MHOTOOOPa3HUs BEILECTR.
OmnuceiBaTh CBOMCTBA BEIECTB B
X0lle  JEMOHCTPalHOHHOIO U
1abopaTOPHOTO SKCIEPUMEHTOR.
Cobnronath TEXHUKY
0€e301MacHOCTH.

OxasblBath NepByro IOMOIIE TIPH
OTpaBIICHUAX, 0KOraxX U TPaBMax,
CBS3aHHBIX C peaKTHBAMH U
nabopaTopHbIM 0GOPYAOBAHUEM.
Onpenenarts  npuHAAIEXHOCTD
BEIIECTB K ONpeNeeHHOMY
KJIaccy COeIMHEHMUIA.

ComnocTaBnsaTh CBOMCTBA
pazbaBieHHOM u
KOHIIEHTPHPOBAHHOMN CEepHOU
KHCJIOTHI.

3anuceIBaTh ypaBHEHHUS peakiuii
B HOHHOM BHIE C YKa3aHUEM
Iepexoaa 3J1eKTPOHOB.
Pacrio3HaBaTe ONBITHBIM MyTem
PacTBOPBI  KUCIIOT, CYJIb(UIbI,
CYIb(HUTEL, CYIB(ATEL




MCXOIHOIO BelecTBa, o0bemMy
MIX  KOJIUYEeCTBY  BeIlleCTBa,
cozeprKaiiero OIPENCIEHHYIO
JIOJIIO IpUMecei

Hcrionp3oBath  NMpUOOpPETEHHEBIE
3HaHMS 51 YMEHUS B
MPaKTHYECKON JNesSTeNhbHOCTH U
MOBCEIHEBHOM JKU3HHU C IIEJIBIO
OezoracH60ro  obpamieHHsS ¢
BEIECTBAMM M MaTepuajaMu u
JKOJIOTHYECKHU CPaMOTHOTO
MOBE eHUS B OKpYyXarolei
cpexe.

Beruycnsate 1mo  XEMHYECKUM
ypPaBHEHHSIM Maccy, o00BeM u
KOJIMYEeCTBO BEIIecTBa OJHOTO U3
IpPOJAYKTOB peakiud I10 Macce
HCXOJHOIO  BEILECTBa, O0BEMY
HIM  KOJMYECTBY  BEIeCTBa,

CozepKalero OIIPELIETICHHY 1O
JOJIIO TIPUMECeH.
['otoButh KOMIIBIOTEPHEIE

pe3cHTalK IO TeME

Aszot u ocdop

29. Ilonoxenve asora u pocdopa
B [IePUOAMHECKOM cHcTeMe
XUMHAYECKHAX 3II€MEHTOB,
CTpOeHHEe UX aroMoB. A3OT:
CBOWCTBA U NPUMEHEHHE.
30.Ammuak.  @usudeckue u
XUMUYECKHUE CBOICTBA.
[Tony4yenue n npuMeHeHue.

21 Fesag o
Sl AlpaKThu9eCrRan pacora .
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€ro CBOMCTB.
32. Conu aMMOHUS.
33. Aszortnas xucuora. CtpoeHue

XapaKTepu30BaTh 3JIEMEHTH VA-
rpynisl (IOATPYNIbl a30Ta) Ha
OCHOBE  HUX  I[OJNIOXKEHUS B
[IePHOANIECKON CUCTEME u
0COOEHHOCTEH  CTpPOEHUs  ux
aTOMOB.

OO6bscHATE 3aKOHOMEPHOCTH
U3MEHEHUS! CBOMCTB D3JIEMEHTOB
VA-TpyIibl.

XapakTepus3oBaTh  aIOTPOITHIO
pocdopa kak oxHYy U3 NPHYHUH
MHOT'000pa3us BElIECTB.
OmnuchlBaTh CBOMCTBA BEIECTB B

1,2,3,4,5,6,7,8




MOJIEKYJIBI. CaoticTBa
pa30aBIIEHHOI a30THOM KHUCIOTHI.
34. CroficTBa
KOHLEHTPUPOBAHHOMH a30THOM
KHCIIOTHI.

35. Comum a30THOM KHCJIOTHI.

A30THbBIE ynoOpeHus.

36. Docdop. Annorponus
(ochopa. Croiictea hocdopa.
37.  Okcun  docdopa (V).

MochopHas KUCIOTA U ee COJIH.
®ocdopusie yro6peHus.
JeMoHcTpam. IHonyuenue
aMMHaKa M €ro pacTBOpeHHE B
Boge.  OOpasubl  HPHPOIHBIX
HUTPATOB U (pocdaTos.
JlabopaTopunie OfBITHI.
Bzaumoneiictsue coilell aMMOHUS
CO LIeJI0YaMHu,

XO0Zle  NEMOHCTPAIIMOHHOIO U
1ab0pPaTOPHOTO SKCIEPUMEHTOB.
Cob6nromate TEXHHUKY
0e301rmacHOCTH.

OxasbiBaTh MepByIO IMOMOIIb IIPH
OTpaBJIeHHUSX, 0XKOTaX M TpaBMax,
CBA3aHHBIX C peakTHBAMU U
1abopaTOPHBIM 060PYOBAHHEM.
YcTanaBnuBaTh NpUHAIIEKHOCT
BEIIECTB K  OMpeNe/IeHHOMY
KJIaccy COeJIMHEHHUH.

ComnocraBnsaTe CBOMCTBA
pazbaBreHHOM U
KOHLIEHTPUPOBAHHOHN a30THOM
KHCJIOTHI,

CocraBnarh ypPaBHEHUs

CTyIeHYaTOW JMCCOLMALIMMA Ha
npunmepe GochopHON KUCIOTHL.
3anuceIBaTL ypaBHEHHS peaKLii
B HOHHOM BHIE C YyKa3aHHEM
IIEpex0/1a IeKTPOHOB.
PacriosHaBaTh OIBITHBIM ITyTeM
pacTBOPbI  KHCIOT, HHUTpaT- H
(pochar-nousl, non aMMoOHUSI.
XapaxTepu3oBath 371eMeHTEl VA-
rpyniel (IOArpynmel a30ta) Ha

OCHOBE WX  IIOJIOXKEHHUT B
NePHOIUYECKON  CHCTEME U
OCOOEHHOCTEH  CTpOEHMS WX
aTOMOB.

OOBsCHATE 3aKOHOMEPHOCTH

U3MEHEHHUSI CBONCTB »DJIEMEHTOB




VA-rpynmnsl.

XapaxkTepu3oBaTe  AJIOTPOIHIO
docdopa kKak oxHy W3 NPUUUH
MHOT'000pa3us BEIIeCTB.
OnuceIBaTh CBOMCTBA BEIIECTR B
X0Jle  JEMOHCTPAIIMOHHOTO W
1abopaTOPHOTO IKCIIEPHMEHTOR,

Cobmomats TEXHUKY
0€3011acHOCTH.

Berauciare  MaccoByo  osiro
pacTBOPEHHOTO  BellecTBA B
pacTBope.

IonkzoBaTbess mHbDOpMAaled u3
JONOJHUTE/IBHBIX ~ HCTOYHHUKOB
MHQOPMALUKA Uil TOJTOTOBKU
KpaTKuX COOOIIeHMI.
I'oToBUTH KOMIIBIOTEPHbIE
Hpe3eHTalMH 110 TeMe

Yruepon v kpeMHMIA

38. [TIlonoxenwe yriepoga W
KpeMHUS B  IEPHOANYECKOM
CUCTEME XHUMHMYECKUX 3IIEMEHTOB,

CTpOeHHe 1504 4TOMOB.
AJIOTpOIHBIE MoIuUKaIAN
yrIepoja.

3 9 - . v

39. XUMHUYECKHe CBOMCTBA
yriepoza. AncopOuusi.

40. VYrapHBii Ta3: CBONCTBA,

(pusmnosioruyeckoe JieiicTaue.

41. VYruoexucnsni ras. YrogapHas

kucnora u ee conu. Kpyrosopor

yrIeposa B IpUpoe.

XapakTepuzoBaTh 3JIEMEHTHI
IVA-rpynmer (moarpymnel
yrilepoia) Ha  OCHOBE  HX
MOJNIOXKEHUST B [IEPUOAUYECKOI
CUCTEME u ocobeHHOoCTER
CTPOESHHUS UX aTOMOB.

OO0bscHATS 3aKOHOMEPHOCTH
U3MEHEHHS] CBOUCTB 53JIEMEHTOB
IVA-rpyuiisl.

XapakTepu3oBaTh  aNIOTPOIMIO
yriepofa Kaxk OAHY W3 TMPHYNH
MHOT'000pa3us BEIECTB.
OnucelBaTh CBOMCTBA BELIECTB B

1,2,3,4,5,6,7,8




42. Ilpaktuueckas paGorta 6.
[lomyuenne oxcmpa yriepopa
(IV) u wm3yuenwe ero cBOWMCTB.
PacrosHaBanue xap6GoHaTOB.

43. Kpemumii u ero coenuzeHus..
Cmexno. Llemenm.
44.  O6o61eHne
«Hemeramnbry»

45. KontposibHas paGora 1m0
reMe «HemeTammsm.

Ino TEME

HeMoncTpanuu. Monenu
KPUCTAIUTHYECKHAX pereToK
anmMaza  u  rpadura.  OGpasusl
IIPUPOJHBIX KapOoHaToB H
CHIIMKATOB.

Jlabopatopubie OIIBITHI.
KadecrBennas peakuus Ha
yrileKucnelii ra3. KauvecTsenHas

peakuus Ha KapOOHAT-HOH.

Pacuernpie 3a1a49H.
BplunciieHdss 00 XUMHYEeCKHM
YpaBHEHMSIM Macchl, o0beMa WA
KOJIMY€CTBA OJIHOTO M3 MPOJIYKTOR
peakiyu IO MacCe MCXOIHOTO

BEIIECTBa, o0beMy unu
KOJIUYECTBY BelleCTBa,
COZIepIKAIIEro OlpeesIeHHYIO
NOJIFO TipHAMECe

X0lle  NEeMOHCTPAlHOHHOIO W
JTabOPaTOPHOTO IKCIIEPUMEHTOB.
CoGnronath TEXHUKY
6e30MmacHOCTH.

CorocTaBisiTh CBOWCTBA OKCHIIOB
yriepoma U KpeMHHus, OOBICHSTH
NPUYUHY WX pa3Iuduii.
YceranaBnMBaTh NMpHHAIJIEKHOCTS
BEIECTB K ONpEAEIeHHOMY
KJIaccy COeIMHEeH UM,
JlokaspIBaTh
XapakTep  BBICILIUAX
yriaepoja v KpeMHHSL.
3anuceBaTh ypaBHEHUS peaKiuii
B MOHHOM BHJE C YKa3aHKHeM
IIEPEXO0/a AIIEKTPOHOB.
OcyiecTBisTSH
B3auMOIIpeBpatienns KapOboHaToB
U TU/IpoKapOOHATOB.
PacriosHaBarh OIBITHBIM IIyTeM
YIJIEKMCHIBIM  Ta3,  KapOoHart-
HOHBI.

XapaKTepu30BaTh dIEMEHTHl VA-
Tpynibl (MOATPYNibl a30Ta) Ha

KWUCJIOTHBIHR
OKCHIIOB

OCHOBE  MX  TIOJOXKEHHI B
MePHOINYECKOU  CHUCTEME 51
OCOOEHHOCTeH  CTPOEHHSA  HuX
aTOMOB.

OOBsicHATD 3aKOHOMEPHOCTH

U3MEHEHHS CBOMCTB DJIEMEHTOB
VA-rpymsi.

XapakTepu3oBaTh  AJLUIOTPOIHIO




|

hocopa xax onmy wus MIPUYHH
MHOr000pasus BelecTs.
OnucsiBaTh cBOIcTRA BEIIEeCTB B
XOIe  NEeMOHCTPALMOHHOIO ¢
1ab0PATOPHOTO BKCIIEPHMEHTOR,
Cobnronars TEXHUKY
OezonacHocTH.

Bbrumcnare  mo  xummdeckum
YPaBHEHUSIM Maccy, o0beM u
KOJTH4YEeCTBO BEILeCTBA OJHOIO M3
IOPONYKTOB peakiMd I10 Macce
UCXOIIHOTO  BeIleCTBa, 00BbeMy
HIH  KOJIIMYECTBY  BellecTsa,
cozepKaliero OIpeJIeNIEHHY 0
JOJIIO TIPUMECET].

Merarne
XapaKTepHCTHKA )

Ilenounrie MeTanb:
Llenounosemenbabe Metamin
AmomMunuii

Kenezo

(obmast | 46. Ilomoskenme Meraiop B

[IEPHOINYECKON CUCTEME
XUMUYECKUX  sneMenTos  JILU.
MeHnneneera, Merannnyeckas
cBA3b.  Dusnueckue croiicTRa
MeTauioB. CrijiaBel MeTaUIoOR.

XapakTepu3osaTh MeTanmbl Ha

OCHOBE  MX  TONOXEHUS B
NeproaUYEeCKON CHCTEME 51
OCOGECHHOCTEH  cTpoeHns  px
aTOMOB.

OO6BbsicHITE 3aKOHOMEPHOCTH

U3MEHEHMs! CBOMCTB METAIIOB 10
HEepHOTy ¥ B A-rpymmax.

HccnenoBars CBOMCTBa
U3YUABMRIX RermecTs,

OOGBsicHATD 3aBUCHMOCTH
(PHU3UYECKHX CBOMCTB MeTamion
OT BHIA XUMMYECKOH CBS3HU
MEXY UX aTOMaMU.

Ha6nromate W OIUCEIBATH

1,2,3,4,5,6,7,8

—

47. Haxoxnende Meramio B
NpUPOJIe U o0UIMe CIIoCOo6LI WX
MOy e HHUS.

48. Xumudieckne CBOHCTBA |
METaJlIOB. Pax  akTuBHOCTH
(PIEKTpOXUMITHECK M psiz
HaNPSKEHUH ) METAJLIOB.,

49. [Meno4ynsie METaJIbL:
HaXOMX([IeHHE B npupoe,




