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IHosicuuTenLHAA 3aNIUCKA

Pabouast mporpamma mo yueOHOMY MpeaMeTy «Xumus» ais 8-9 Kiaccos
COCTaBJICHA Ha OCHOBE CJIEIYIOIINX JJOKYMEHTOB:

-  ®DenepanbHOr0o TrOCYAapCTBEHHOIO  00pa30BATENBHOTO  CTaHJapTa
OCHOBHOTO 00111eT0 00pazoBanus (2009 r.);

- B COOTBETCTBHUM C MpUKa30oM MuHuctepcTBa o0Opa3oBaHus U Hayku PD ot
31.12.2015 r. Ne1577 «O BHeceHUM U3MEHEHUI B QeiepabHbIi roCy1apCTBEHHBIH
o0pa3oBaTeNbHbIM CTaHIAPT OCHOBHOTO OOIIEro 0Opa3oBaHUsA, YTBEPKICHHBIM
npukazoM MuHuctepcTBa oOpazoBanusi U Hayku P®O» ot 17.12.2010 Nel897,
BCTYNUBIIMM B cuiny 16.02.2016 r.;

- nporpamma «Xumus. 8-9 knacce» ['apa H. H., (2013 1.)

- yuebHoro mmana MOY «Hoocamosckas COILy;

-ITonoxenue o paboueit mporpamme.

Mecto y4ebHOro npeimMeTa B y4eOHOM IJIaHe

VYyueonsii muian MOVY «HoBocanosckas COILD» oTBoaUT Ha W3y4deHUH
xuMmuH 8-9 kiaccax 4 yaca B Heaelnro. B 8 knacce orBoauTes 2 vaca B Heneno, 70
yacoB B roj. B 9 kimacce orBoguTcs 2 yaca B Heaenio, 70 4acoB B roJ.

HaszBanue yueOHO-METOIUYECKOTO KOMILIEKCa

Hacrtosiiiast pabouasi mporpamMma OpPHUEHTHpPOBAHA Ha MCIOJIb30BAHUE
y4eOHO-METOIMYECKOTO KOMILIEKTA:

- yueOHuK xumuu aBTopoB . E. Pynsutuc, @. I'. ®enpnamana s 8-9 kitaccos
oO1reoOpa3zoBaTenbHbIX yupexaeHuil (0a3oBbiii ypoBenb) 2018-2019;

- TI'apa H. H. [Iporpamma o61ieo0pa3oBaTeNbHBIX yUpexkaeHUN. Xumus 8-9
kiaccer 2013.

KonudecTBo 9acoB, Ha KOTOpoe paccuntana nporpamma - 70 (8 xmacc), 70
yacoB (9 knacc). 3 HuX 8 Ki1acc KOHTPOJIBHBIX PadoT - 4, MPaKTUYECKHUX PaboT - 6.
9 xiracc — 3 KOHTPOJIbHBIE PAOOTHI, 7 TPAKTHIECKUX PAOOT.




1. Ilmanupyemble pe3yJjbTaThbl 00y4eHHs

N3yyeHne XUMHUHM B OCHOBHOM IIKOJIE JAET BO3MOXXHOCTh JOCTHYb

CJIEIyIOIIUX PE3YJIbTATOB B HAIIPABICHUH JIMYHOCTHOTO Pa3BUTHSL:

1) BocnuTaHue POCCUICKON Ipa’kJaHCKOW UIEHTUYHOCTH: MaTPUOTU3MA, JIFOOBU U
yBaxkeHus1 Kk OTeuecTBy, YyBCTBa IrOPJOCTH 3a CBOIO PoauHy, 3a poCCHIICKYIO
XUMHUYECKYIO HAYKY;

2)  QopmMHpoBaHME  LEIOCTHOIO  MHMPOBO33PEHMS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAYKH M OOILECTBEHHOW MPAKTUKH, a TAKKe
COLIMAJIBHOMY, KYJIbTYPHOMY, SI3BIKOBOMY M JTyXOBHOMY MHOI000pasuio
COBPEMEHHOTO MHUPa;

3) ¢dopmupoBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, T'OTOBHOCTU U
CIIOCOOHOCTH K CaMOpa3BUTHIO M CaMO0Opa30BaHUI0 Ha OCHOBE MOTHMBALMM K
OOy4YeHHI0O U T[IO3HAHUIO, BHIOOPY MNPOPUILHOrO O00pa30oBaHUSI HA OCHOBE
uH(pOpMAIMU O CYUIECTBYIOIIMX Mpodeccusix M JMYHBIX MNpo(dhecCHOHATBHBIX
NPEANOYTEHNI, OCO3HAHHOMY IIOCTPOCHUIO WHIUBUIYAIBHONW 00pa30BaTENbHOU
TPAEKTOPHUH C YYETOM YCTOWUYUBBIX MO3HABATEIBHBIX HHTEPECOB;

4) QopmupoBaHHE KOMMYHHMKATHUBHON KOMIIETEHTHOCTH B 00pa30BaTebHOM,
OOLIECTBEHHO IMOJIE3HOM, yUeOHO-HCCIIEN0BATENbCKOM, TBOPUECKON U APYTUX BUAAX
NEeSATEIbHOCTH;

5) popmMupoBaHuEe MOHUMaHUS LIEHHOCTH 3/I0pPOBOT0 U O€30MaCHOT0 00pa3a XKU3HU;
YCBOEHHUE MPaBUJI MHAUBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOro MOBEJCHUS B
YpE3BbIYANHBIX CUTYALUsAX, YTPOXKAOIINX KU3HU U 3J0POBBIO JIFOJIEH;

6) dbopMupoBaHUE MMO3HABATEIBHON U MHPOPMAIIMOHHON KYJIbTYphl, B TOM UYHUCIE
pa3BUTHE HABBIKOB CAMOCTOSITENIbHON paboThI 8 ¢ y4eOHBIMU TOCOOUSIMU, KHUTAMH,
JOCTYMHBIMH MHCTPYMEHTAMU U TEXHUYECKUMH CPEICTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHI;

7) (opMupoBaHME OCHOB 3KOJIOTMUECKOTO CO3HAaHUSI Ha OCHOBE MPU3HAHUS
LHEHHOCTH KM3HU BO BCEX €€ MPOSIBICHHUSIX M HEOOXOJMMOCTH OTBETCTBEHHOTO,
OEpEKHOTO OTHOILICHUS K OKPY>KaIoIIeH cpene;

8) pa3BUTHE TOTOBHOCTM K PEIICHUIO TBOPYECKUX 3aJlay, YMEHHUS HAXOAMTb
aJIeKBaTHbIE CIIOCOOBI MO BEJICHUS M B3aUMOJCHCTBUS C MapTHEPAMU BO BpeMsl yueo
HOU ¥ BHEYUEOHOM AESITeIbHOCTH, CIIOCOOHOCTH OLIEHUBATH MPOOJIEMHbBIE CUTYallUN
Y OIEPaTUBHO NPUHHUMATh OTBETCTBEHHBIE PEUIEHUS B PA3JIMYHBIX MPOAYKTHUBHBIX
BUJaX  JesaTeNbHOCTH  (yueOHasi  MOMCKOBO-HCCIENOBATENbCKasl,  KIIyOHas,
MPOEKTHAsI, KPY>KKOBasl U T. II.).

MeTanpeaMeTHbIMH pe3ybTaTaMH OCBOCHHS OCHOBHOW 00pa3oBaTebHOU
IPOrpaMMBbl OCHOBHOTO OOIIIEro 00pa30BaHUS SIBISIOTCS:

1) oBiameHWe HaBBIKAMH CaMOCTOSTEIBLHOTO TPHOOPETEHUS HOBBIX 3HAHUH,
OopraHu3aiuy y4yeOHOHN AesTeNbHOCTH, TIOUCKA CPEICTB €€ OCYIIEeCTBIICHNUS,

2) yMeHHE TUIAaHUPOBATh IMYTH JIOCTHKEHHS LIeJIed Ha OCHOBE CaMOCTOSITEIHLHOTO
aHaIKM3a YCJIOBHUM U CPEACTB UX JOCTHKEHUS,BBIICIATh AIbTE€PHATUBHBIE CIIOCOObI
JIOCTHKEHUS 1IeJIM U BhIOUpaTh Hanbojee 3(hPEeKTUBHBIN CrOCO0, OCYIIECTBIATH
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MO3HABATENIbHYIO0 PEIIEKCUI0 B OTHOIIEHUM JNEHCTBHUM MO PEIIEHUI0 YYeOHBIX U
MO3HABATENILHBIX 33/1a4;

3) ymMeHue moHMMaTh MPOOJIEMY, CTAaBUTh BOIIPOCHI, BBEIBUTATh TUIIOTE3Y, AaBATh
OTIPEICICHNS] TOHATHSIM, KJIACCH(PHUIIMPOBATh, CTPYKTYpHUPOBAThH MaTepual,
MPOBOJUTh  OKCIEPUMEHTHI, ApPTrYMEHTHPOBAaTh  COOCTBEHHYIO  TIO3HIIHIO,
(GhOpMyTUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

4) yMeHHWE COOTHOCHUTh CBOW JICUCTBHS C IUIAHUPYEMBIMH pE3yJIbTaTaMH,
OCYUIECTBJISTH KOHTPOJIb CBOEH JI€ATEIbHOCTH B MPOIIECCE JOCTUKEHUS Pe3yJIbTaTa,
OTIPEENATh CIOCOOBI IEHCTBUM B paMKaX MPEI0AKEHHBIX YCIOBUM U TPEOOBAHUH,
KOPPEKTUPOBATH CBOU JIEHCTBUSI B COOTBETCTBUU C U3MEHSIOIIEHCS CUTYaIlUEH;

5) dopmupoBaHue M pa3BUTHE KOMIETEHTHOCTH B OO0JACTH HCIOJIb30BAHUS
WHCTPYMEHTOB M TEXHHUYECKUX CPEACTB HWHMOPMAIMOHHBIX TEXHOJOTUU
(KOMIIBIOTEPOB M MPOTPAMMHOI0 00ECHeUeHHs) KaK MHCTPYMEHTAIbHONW OCHOBBI
pa3BUTHS KOMMYHHKATHBHBIX M II03HABATEIbHBIX YHHUBEPCATBHBIX YUEOHBIX
JICHCTBUM;

6) yMEHHE CO371aBaTh, IPUMEHSTHh U MPE0OPa30BBIBATH 3HAKA M CHMBOJIBI, MOJICTTH
U CXEMBI JUTsI peIIeHUsT y9eOHbIX U TT03HABATEIBbHBIX 3a/1a9;

7) yMeHHe u3BJIeKaTh HH()OPMAITUIO U3 PA3INIHBIX UCTOYHUKOB (BKJIIOYAs CPECTBA
MaccoBoil uWH(MOpPMAIMK, KOMITAKT-IUCKH YyYeOHOTO HAa3HAYCHHS, PECYPCHI
HNuTtepHeTa), CBOOOIHO MOJIB30BAaThC 9CcpaBOYHOM IUTEPATYpOi, B TOM YHCIIE U
Ha  DJIGKTPOHHBIX  HOCHUTENSX, COON0/aTh  HOPMBI  WHOOPMAIMOHHOU
N30MPATEIIbHOCTH, STUKH;

8) yMeHHe Ha MpaKTUKE TIOJb30BAThCSI OCHOBHBIMHU JIOTHUECKUMHU MpUEMAMH,
METOJaMU HAOJIOJICHUS, MOJCIUPOBAHMS, OOBSICHCHUS, PEIICHUS TpolieM,
MIPOTHO3UPOBAHUS U JIP.;

9) ymeHHe OpraHu3oBaTh CBOIO KH3Hb B COOTBETCTBUU C TPEICTABICHUSIMH O
310pOBOM 00pase XKU3HHU, NpaBax U 00S3aHHOCTAX TPaXKJaHUHA, ICHHOCTSIX ObITHUS,
KYJIbTYPBI B COITMATBLHOTO B3aMMO/ICHCTBHS,

10) ymMeHME BBITIONHATH IMO3HABATEIBHBIC W MPAKTHYCCKUE 3a/aHMsI, B TOM YHCIIE
MIPOCKTHBIC;

11) ymeHue camMOCTOSATEIHRHO U apryMEHTHPOBAHHO OIICHUBATH CBOM JCHCTBHUS U
JEHCTBUS OJHOKJIACCHUKOB, COACpPKaTeIhbHO OOOCHOBBIBAS MPABUIBHOCTH WIIH
OomMUOOYHOCTh pe3ysibTaTa U Ccrocoba JeWCTBUS, aJCKBaTHO OIEHUBATh
O0BEKTUBHYIO TPYJHOCTH KaK MEPY (PaKTUYECKOTO MU TIPEANOoIaraeMoro pacxosa
pPECYpCOB Ha pelIeHUe 3a/lauu, a TakKe CBOM BO3MOXXHOCTH B JOCTIIKCHHUH IICJIU
OMPEICIIEHHON CII0XKHOCTH;

12) ymenue paborate B Tpymnmne — AGYEKTUBHO COTPYAHUYATH U
B3aMMOJICHCTBOBATh HA OCHOBE KOOPAMHAIINY PA3TUYHBIX MO3UIIUHN TIPU BEIPAOOTKE
oOIIero pemeHuss B  COBMECTHOM  JIESITENBHOCTH; CIyIIaTh MHapTHEpA,
bopMyIUpOBaTh U apTyMEHTUPOBATh CBOE MHEHHE, KOPPEKTHO OTCTaMBAaTh CBOIO
MO3ULIMIO U KOOPAUHUPOBATH €€ C MO3UIMEN MapTHEPOB, B TOM YUCIIE B CUTYyallUH
CTOJIKHOBEHHSI MHTEPECOB; MPOJAYKTUBHO pa3peliarb KOHMIUKTHI HA OCHOBE yuéTa
MHTEPECOB M MO3UIUMH BCEX €ro0 YYAaCTHUKOB, IMOMCKA M OLIEHKU aJbTEPHATUBHBIX
crioco00B pa3penieHus] KOHPIMKTOB.



IIpeaMeTHBIMHU pe3ysibTaTaMu 0CBOeHHsI OCHOBHOM 00pa30BaTEIbHOM IPOrPAMMBI
OCHOBHOTO 00111eT0 00pa30BaHUsI SIBISFOTCS:

1) dbopmMupoBaHue TEpBOHAYAIBHBIX CHCTEMATH3MPOBAHHBIX MPEICTABICHUN O
BEILECTBAX, MX MPEBPAIICHUIX W NPAKTUYECKOM NPUMEHEHUH; OBJIAJICHUE
MOHATUHHBIM aNapaToM U CUMBOJIMYECKUM SI36IKOM XHUMUH;

2) oco3HaHHE OOBEKTHBHOW 3HAUMMOCTH OCHOB XMMHUYECKON HAayKH Kak o0JacTu
COBPEMEHHOT'O0 €CTECTBO3HAHMS, XMMUYECKUX MPEBPAIICHUA HEOPTaHUYECKUX U
OpraHNYECKHUX BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHUH )KUBOW 1 HEXKUBOU MPUPO/IbI;
yriry0JieHre PEICTaBICHUI 0 MaTEPUAIbHOM €MHCTBE MUPA;

3) oBIageHWEe OCHOBaMHM  XUMHUYECKOH  TIpPaMOTHOCTU:  CHOCOOHOCTBIO
aHAIM3UPOBaTh U OOBEKTUBHO OILICHUBATh >KU3HEHHBIC CUTYyalldd, CBS3aHHBIC C
XMMHEW, HaBbIKAMHU O€3011aCHOr0 OOpalleHUs C BELIECTBAMH, UCIOJIb3YEMBbIMU B
MOBCEIHEBHOMN JKM3HH; YMEHUEM aHAJIM3UPOBAaTh U IUIAHMPOBATH SKOJOTUYECKU
0e30macHOe MOBEJECHUE B LETAX cOepEKEHUS 30POBbs U OKPYKAIOIIEH Cpe/bl;

4) hbopMUpOBaHNE YMEHUN YCTAaHABIUBATH CBSI3U MEXAY pPEAIbHO HAOJII0JaeMbIMU
XUMHUYECKUMH SIBIICHUSIMH M TIPOLIECCaMU, MPOUCXOMSIIUMU B MHUKPOMHUDE,
OOBSACHATH MPUUMHBI MHOT000pa3Hsl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa
U CTPOEHUS, a TAK’KE 3aBUCUMOCTh PUMEHEHUS BELIECTB OT UX CBOMCTB;

5) npuobpeTeHre OmbITa UCIOJIb30BAaHUS PA3JIMYHBIX METOJOB U3YUYEHUS BEIIECTB;
HAOJIOZICHUS 32 WX MPEBPAILEHUSMU MPU MPOBEIACHUM HECIOKHBIX XUMHUYECKHX
HKCIIEPUMEHTOB C UCTOJIb30BaHUEM JIA0OPATOPHOTO 0OOPYIOBAHUS U IPUOOPOB;

6) yMeHHEe OKa3bIBaTh MEPBYIO MOMOIL MPH OTPABICHUAX, OKOraXx M APYTHX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0BAHUEM;

7) oBnageHue npuémamu paboThl ¢ MHPOpMaLMEld XUMHUYECKOTO COJIEpiKaHus,
MIPEICTaBICHHON B pa3Hoi (popme (B Buae Tekcta, hopmyll, rpadukoB, TAOIUIHBIX
JaHHBIX, cXeM, GoTorpaduii u 1p.);

8) cozmaHue OCHOBBI JIJIs1 (POPMUPOBAHUS UHTEPECA K PACIIMPEHUIO U YIIIyOJICHUIO
XUMUYECKUX 3HAHUI U BBIOOpA XMMUU KaK MPOPUIBLHOTO MpeAMeTa pU Mepexoie
Ha CTYINEHb CpeaHero (mojHoro) oOiiero oOpa3oBaHHUs, a B JajbHEWIIEM U B
KauecTBe cepbl cBoel MpodhecCUOHATBHOU eI TEIbHOCTH;

9) ¢opmMupoBaHue MpeACTABICHUI O 3HAYEHWU XMMUYECKOW HAYKH B pEUICHUU
COBPEMEHHBIX JKOJIOTMUECKMX MpoOjeM, B TOM 4YHUCJIE B NPEIOTBpAIICHUU
TEXHOT'€HHBIX U IKOJIOTUYECKUX KaTacTpod.



2. Conep:xxanue nporpaMMbl y4eOHOro Kypca

8 xmacc.

Pazgen 1. OcHoBHbIe MNOHATHSA XUMHUM (YPOBEHb AaTOMHO-
MOJIEKYJISIPHBIX MpeacTaBiienuii) (51 1)

[Ipenmer xumun. XuMHUS KaK 4acTh €CTECTBO3HaHMs. BemecrtBa u ux
cBOIcTBa. MeTo/bl O3HAHUS B XUMHUH: HAOMOeHUE, SKCIepuMeHT. [Ipuémbl
Oe3omnacHoi paboThl ¢ 000pPYyAOBaHKUEM U BelllecTBa- MH. CTpOoeHHUE MIaMEHH.

UYucTtele BeniecTBa U cMecu. CiocoObl OYMCTKHU BELIECTB: OTCTaWBaHUE,
buabTpOBaHKE, BhIIAPUBAHUE, KPUCTAIUIU3AIMUS, TUCTWILIAIUA. DU3nuecKue u
XUMUYECKHUE ABICHUSA. XUMUYECKUE peakuu. [Ipu3Haku XUMHUYECKUX peakui
Y YCJIOBHSI BO3HUKHOBEHUS U TEYEHUS] XUMHUUYECKUX PEAKLIUM.

ATOMBI, MOJIEKYJBI W HOHBL. BemecrBa MOJEKYyISIpHOTO H
HEMOJIEKYJIIpHOTO CcTpoeHus. Kpucramimueckue u amop(dHbie BellEeCTBa.
Kpucrannuueckre peméTku: HOHHAs, aTOMHAasi U MOJIEKYJISIpHAs. 3aBUCUMOCTD
CBOMCTB BEIIECTB OT THUNA KPUCTAJUIMYECKOM pemETKU. [IpocThie n croxHbIE
BEIIECTBA. XMMHUUECKHAH DJIEMEHT. MeTalibl M HEMETAJUIBL. ATOMHAs € IMHUIIA
Maccel. OTHOCUTENIbHAsE aTOMHAs Macca. SI3bIK XUMHHM. 3HAKA XUMHYECKUX
AJIIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BEHIECTB. XHMHYECKUE (POPMYIIBI.
OTHOcUTENbHAS MOJEKYJIsIpHass Macca. KadyeCTBEHHbIM W KOJIMYECTBEHHBIN
COCTaB BellecTBa. Brruncnenus mo xumuyeckum Qopmynam. MaccoBas 1oiis
XAMHYECKOTO 3JIEMEHTA B CJIOKHOM BEILIECTBE.

BaneHTHOCTP XUMHUYECKUX 3JeMEHTOB. OmnpeneieHue BaJIEHTHOCTH
AJIEeMEHTOB 10 (popmyisie OuHaApHBIX coeAuHeHU. COCTaBICHUE XUMHYECKUX
dhopmys1 OMHAPHBIX COCTMHEHUH 10 BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIDHOE YUY€HHE. 3aKOH COXPAHEHHUsSI MacChl BELIECTB.
Kuznep u nearensHocTh M. B. JlomoHOCOBa. XnMuueckne ypaBHEHHUs. THITbI
XAMHUYECKUX PEAKIUH.

Kucnmopon. Haxoxnenue B mnpupone. IlomydyeHue kuciopoaa B
JabopaTopud M MPOMBINUICHHOCTH. Du3nueckue M XUMHUYECKHE CBOMCTBA
kuciaopona. l[openue. Oxcuabl. Ilpumenenue kucmopoma. KpyroBopot
Kucjaoponaa B npupojae. O30H, aloTponus Kuciaopoaa. Bo3nyx u ero cocras.
3amuTa aTMOC(EpPHOT0 BO3yXa OT 3arps3HEHUMN.

Bonopoa. Haxoxnenue B mpupone. [lomydaenue Bogoposaa B 1abopatopuu
Y TPOMBINIIEHHOCTH. PU3NYECKUE U XUMUYECKHUE CBOKMCTBA Bogopoaa. Bomopon
— BOCCTaHOBHUTENb. Mepbl 0e30macHOCTH Tpu  pabOTe C  BOJOPOJIOM.
[Ipumenenue Boiopoaa.

Bopa. Meronbl omnpeneneHuss coctaBa BOAbI —  aHallU3 U CHUHTES.
duznueckne cBOMCTBA BObI. Bosa B mpupoie u crnocoOsl €€ 0uncTKH. Adparus
BOJIbl. XMMHUUYECKHE CBOMCTBA BOAKBI. [IpuMenenune Boabl. Boga — pacTBoOpUTEND.
PactBoprMoOCTSh BeliecTB B BoAe. MaccoBasi 10411 paCTBOPEHHOIO BEUIECTBA.

KonnuectBenHble oTHOLIEHHS B Xxumuu. KonumyecTBo BemectBa. Mouib.
MomnsipHast macca. 3akoH ABorajipo. MossipHblii 00bEéM ra3zoB. OTHOCUTENbHAS
IJIOTHOCTH Ta30B. OOBEMHbBIE OTHOUIECHUS Ta30B MPU XUMUYECKUX PEAKIIHIX.



Baxnelimue kiaccel HEOPraHMYECKUX coeAuHeHU. OKCuIbl: COCTaB,
kinaccudukaiysa. OCHOBHBIE W KUCJIOTHBIE OKCHIbI. HOMEHKIaTypa OKCHIOB.
OU3NYECKNE U XUMUYECKHE CBOMCTBA, MTOJIYYEHUE U IPUMEHEHUE OKCUIOB.

I'uppokcunsl. Kmaccuduxanuss rugpokcugoB. OcnHoBanusi. Coctas.
[[{€noun m HepacTBOpuUMBIE OCHOBaHMA. Homenknarypa. ®dusnueckue u
XMMHUYECKUE CBOMCTBA OCHOBaHMM. Peakuus HeuTpanuzauuu. llomydenue u
MPUMEHEHNE OCHOBAHHM. AM(POTEPHBIC OKCUIBI U THAPOKCHUIBI.

Kucnotel. CocraB. Knaccuduxanusa. Homenknatypa. dusmueckue u
XUMUYECKUE CBOMCTBA KUCIIOT. BBITECHUTENBHBIN PsAJl METAILIOB.

Comu. CoctaB. Knaccudukamus. Homenknatypa. @usznueckue cBOCTBa
coJiei. PacTBopuMOCTh coJiei B Bojie. XuMuueckue cBoicTBa cojiei. CrocoOsl
1ojydeHus cosiei. IIpumenenue coiei.

I'eneTnueckasi CBA3b MEXAY OCHOBHBIMU KJIaCCaMU HEOPTaHUYECKUX
COCIMHCHUN.

Paspen 2. Ilepumoamyeckui 3aKOH W INEPHOAUYECKaAsi CHCTEMa
xumun4yeckux iemMeHToB JI. U. Menaeneea. Crpoenue aroma (7 1)

[TepBoHauanbHBIE MOMBITKU KIACCUPUKAIIMU XUMUYECKUX DSJIEMEHTOB.
[ToHsiTHE O TpyIIIIaX CXOAHBIX 3JIEMEHTOB. ECTECTBEHHBIE CEMENCTBA HIETOYHBIX
METAJUIOB U TaJOT€HOB. bilaropogueie  rassbl.

[Tepnonnueckuii 3akoH . 1. Menneneesa. Ilepuoanueckas cucreMa kKak
€CTECTBEHHO-Hay4YHasi KJacCU(PUKalMg XUMUYECKUX JJIEMEHTOB. TaOnuuHas
dbopma mpencraBiieHUs KiIacCU(UKAIUU XUMUYECKUX 3eMeHTOB. CTpyKTypa
tabmunbl  «lleprognueckass cucremMa XuMmudeckux odnemenrtoB J[. .
MenneneeBa» (kopotkas dopma): A u b-rpynmsl, mepruoapl. Pu3ndecKuii CMbICI
MOPSIAKOBOrO 3JIEMEHTA, HOMEpPA MepUoja, HOMEpa TPy (IJ1s JIEMEHTOB A-
TPYIIII).

Ctpoenue atromMa: Ipo U 3JIEKTpOHHAs 000104ka. COCTaB aTOMHBIX AJIEP:
IIPOTOHBI M HEUTPOHBI. M30TOmBI. 3apsAx aTOMHOrO fA1apa, MAacCOBOE YHUCIO,
OTHOCHUTENIbHAsT aTtoMHasi Macca. CoBpemeHHas (DOpPMyIMPOBKA TMOHSITHUS
«XUMHUYECKHAN JIEMEHT).

DOnekTpoHHas 000J0YKa aToMa: TMOHSTHE 00 JHEPreTMUYEeCKOM YPOBHE
(37IEKTPOHHOM CJI0€), €ro EMKOCTHU. 3alOJIHEHUE JJIEKTPOHHBIX CIOEB Y aTOMOB
AJIEMEHTOB TepBOro—TpeThero TmnepuoaoB. CoBpeMeHHas (QopMyIupoBKa
MEPUOIMYECKOrO 3aKOHA.

3HaueHHE Nepuoauyeckoro 3akoHa. Hayunesle poctmwkenus [ W.
MeHieneeBa: HUCHPABICHUE OTHOCUTEIBHBIX AaTOMHBIX MAacC, MpeICKa3aHHe
CYIIECTBOBAHMSI  HEOTKPBITBIX  JJIEMEHTOB, IE€PECTAHOBKH XHUMHUYECKHUX
AJIEMEHTOB B IEpUOIHYECKOU cucteMe. JKu3Hb u pesarensHocTh [ .
Menpeneena.

Pa3znen 3. Crpoenue Bemecrna (7 4)

DIIEKTPOOTPULATEIBHOCTh XUMHUYECKUX 3JEMEHTOB. (OCHOBHBIE BUJbI
XUMUYECKOU CBSI3U: KOBAJIEHTHAsI HETIOJSPHAs, KOBAJICHTHAS MOJIIPHAS], NIOHHAS.
BajleHTHOCTB 3JIEMEHTOB B CBETE AJIEKTPOHHOU Teopuu. CTEeneHb OKUCIEHUS.
[IpaBuiia onpeneneHus CTENEHN OKUCICHHS JJIIEMEHTOB.



9 kuacc

Pa3znes 1. MHorooopasue xumudeckux peakuui (15 u)

Knaccudukanus XUMHUECKHUX  pPEAKIUH: PEaKkIuh  COCIUHCHUS,
paslioxKeHUs, 3aMmelleHusi, oOmeHa. OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE
peaKkiuu. OkucnuTenb, BOCCTAHOBUTENb, MPOIECCHl  OKUCJIEHUS U
BoccTaHOBJIeHUS. COCTaBIICHUE YPaBHEHUN OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX
peaKkIuii ¢ TOMOIIBIO METO/Ia AJIEKTPOHHOTO OaaHca.

TeroBble 3h(dEKT XUMHUYECKUX pPEAKUUUA. DK30TEPMHUYECKUE U
DHAOTEPMHUYECKHE pPEAKIUU. TepMOXMMUYECKUE ypaBHEHHs. Pacué€rsl mo
TEPMOXUMHUYECKUM YPABHECHHSIM.

CkopocTh XMMHUYECKUX peakuuil. PakTopbl, BIUSAIONIME HA CKOPOCTH
XUMUYECKUX peakuuid. [lepBoHauanbHOE MPEICTaBICHUE O KaTalu3e.

Oo6parumpbie peakiuu. [loHsITHE 0 XUMUYECKOM PaBHOBECUU. XUMHUYECKUE
peakiMyd B BOJHBIX PacTBOpax. OJEKTPOIUTBI U HE JJIEKTPOJUTHI. VIOHBL.
Katnonel n aHvoHbL. ['uapaTtHas TeopHst pacTBOPOB.  DIEKTPOIUTHYECKAS
JIMCCOLUALINS KUCJIOT, OCHOBaHUN | cosieil. Cra0ble U CUIIbHBIC DJICKTPOJIUTHI.
Crenenp nuccouuanu. Peakiiny HOHHOTO OOMeHa. Y CIOBUSI TEUCHUS PEAKIIUMA
HOHHOTO OOMEHa 10 KOHIa. XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCAUHEHUM B CBETE MPEJCTABICHUN 00 3JIEKTPOIUTHYECKOM
JUCCOLUAIIMM U OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusix. [loHstue o
TUJIPOJIA3E COJIEH.

Paznen 2. Muorooopasue BemectB (43 4)

Hemerannel. T'anorensl. IlojiokeHHe B NEPUOAUYECKOM  CHCTEME
XUMHUUYECKUX DJIEMEHTOB, CTPOEHHE HUX aToMoOB. HaxokneHue B mpHupoje.
@u3znueckue W XUMHUYECKHE CBOWCTBa rayoreHoB. CpaBHUTEIbHAs
XapakTepUCTHKa rajaoreHoB. llonmyueHne W TPUMEHEHHE TaloreHoB. XJIOp.
duznyeckne W XUMHYECKHE CBo#cTBa xJjopa. [Ipumenenue ximopa.
XnopoBonopoa. @uznueckue cBoucrtBa. [lomydenne. ConsiHass kucnora u eé
cosiu. KauecTBeHHasi peakiusi Ha XJIOPUA-UOHBI. Pacmo3HaBaHue XJIOPHUIOB,
OpOMUJIOB, HOTUIOB.

Kucnopon u cepa. [lonoxxeHue B NepruoIUUECKON CUCTEME XUMHUYECKUX
DIIEMEHTOB, CTpoeHHE nX aTtoMoB. Cepa. Amnorponusi cepbl. OU3HUECKHE U
XAMUUYECKUEe cBoucTBa. Haxoxaenne B mnpupone. IIpumeHeHue cepsbl.
CepoBogopoa. CepoBoopo/iHasi KucjaoTa u €€ coyn. KauecTBeHHas: peakius Ha
cynbun-nonsl. Oxcupg cepbi(IV). duznueckne W XUMUYECKHE CBOWCTBA.
[Ipumenenue. Cepnucrass kuciaora u e€ conu. KadecTBeHHass peakiusi Ha
cynbut-uonsl. Oxcun cepbi(VI). Cepnas kuciora. XHUMHYECKHUE CBOWCTBA
pa30aBlIeHHOM 1 KOHIICHTPUPOBAHHOM CEpHOI KUCIoThl. KauecTBeHHas peakiust
Ha cynb(dar- HOHB. XWUMHYECKUE PEAKIUH, JIKAIIUE B OCHOBE TOJIYyYCHUS
CEpPHOM KHUCJIOTHI B IIPOMBILIJICHHOCTH. [IprMeHeHne cepHOr KUCIIOTHI.

A3zot u docdop. [lonoxkenue B NepUOJUYECKON CUCTEME XUMHUYECKHX
AJIIEMEHTOB, CTPOEHUE X aTOMOB. A30T, PU3NYECKHE U XUMUYECKHE CBOMCTBA,
MOJy4YEeHHEe U MpuMeHeHue. KpyroBopor azora B mpupone. AMMUAaK.
Pu3nvecKue U XMMUYECKHUE CBOMCTBA aMMUaKa, IoIy4eHne, npuMenenue. Conu
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aMMOHHUSI. A30THas KUCIIOTa U €€ cBOMCTBA. OKUCIUTENbHBIE CBOKMCTBA A30THOM
KUCIOTHI. [loydeHne a30THOM KUCIIOTHI B JIa0OpaTOpur. XUMUYECKUE PEaKIIHH,
JIeKAIME B OCHOBE IMOJNYYEHHS a30THOW KHCIOTBI B IPOMBIIIJIEHHOCTH.
[Ipumenenue a30THOM KUCIOTHI. CONM a30THOW KHUCIOTHI U MX HPUMEHEHHUE.
A30THBIE y100pEHHUS.

®ocdop. Amnorpornus pocdopa. Puzndeckne ¥ XUMUICCKHE CBOMCTBA
docdopa. Oxcun dochopa(V). @ochopuas kucinora u e€ com. DochopHbie
yaoOpeHus.

Yraepon u xpemHui. IlomoxeHne B IEPUOJUYECKOW CHUCTEME
XUMUYECKUX DJJIEMEHTOB, CTPOCHUE HX aTOMOB. YTJIEPOId. AJIIOTPOIHS
yriaepoja. dusmyeckrue W XMMHUYECKHE CBOWCTBAa yriepoja. AncopOuus.
VYrapublii Ta3, CBOWCTBAa W (HU3MOJIOTMYECKOE JEHCTBUE Ha OpraHu3M.
Yraekucnslii ra3. YrojibHas KHUcJIOTa U €€ cond. KadecTBeHHasl peakuus Ha
KapOoHaT-nuoHbl. KpyroBopot yriepoja B ipupojae. OpraHuueckue COeTMHECHUS
yrjepoa.

Kpemunii. Oxkcun kpemuuss(IV). KpemHueBas kucnora u €€  COJIH.
Crekno. IlemeHT.

Merainel. [lonoxkeHne METAIIIOB B MEPUOJUYECKON CUCTEME XUMUYECKUX
AJIEMEHTOB, CTPOCHUE UX aTOMOB. MeTtaiunueckast cBsi3b. DU3NUECKHUE CBOMCTBA
METAJJIOB. Psii aKTUBHOCTH METAIOB (JIEKTPOXUMHUUECKUN Psii HANIPSKEHUM
METauioB). XHUMHUYECKHE CBOMCTBa MeTayuioB. OOImue crnocoObl MOTy4YeHUs
MeTaiioB. CIIaBbl METAIIIOB.

[llenounsle  Metaibl.  [losokeHME  MICNIOYHBIX  METAUIOB B
IIEPUOJIMYECKON CUCTEME, CTPOCHME HX aromMoB. HaxoxzaeHue B mpupoze.
@u3nyeckrue M XMMHUYECKHME CBOMCTBA ILIEJIOYHBIX MeTauioB. [IpumeHnenue
HIEJIOYHBIX METAJUIOB U UX COCUHEHHU.

[[lenouno3emenbHble  MeTauibl.  [lonokeHuWe  MIETOYHO3EMETBHBIX
METAJUIOB B MEPHOJMYECKON CHCTEME, CTPOEHHUE WX aToMOB. HaxoxneHue B
npupoae. Marauii U Kajlblui, UX BaXXHEUIe coeAuHeHus. JKECTKOCTh BOJIBI U
CHOCOOBI €€ YCTPAHEHHUS.

Amomunui. IlonoxxkeHue amOMUHUA B TNEPUOJAMYECKON CHUCTEME,
cTpoeHue ero aromMa. Haxoxnenue B npupojge. OPU3NUECKUE U XUMHUYECKUE
cBolicTBa amoMuHus. [IpumeHenune amomMuHus. AMOOTEPHOCTH OKCHUJA U
TUIPOKCUJIA ATFOMUHUSL.

Kenezo. Ilonoxenue xeneza B NEPUOJIAYECKON CUCTEME, CTPOCHUE €TO
aroma. Haxoxnenue B npupojae. PU3nyecKkne 1 XUMUYECKUE CBOMCTBA JKEJIe3a.
Baxnelimme coelnHEHUs Keye3a: OKCUJIbI, TUApoKcu bl U conu xenesa(ll) u
xenesa(lll). KauectBennblie peakunn Ha noHsl Fe2+ u Fe3+.

Pasznea 3. Kparkuii 0030p BaxkHeHIINX OPraHu4eCKUX BellecTB

G
[Ipeamer opranuueckoid xumuu. Heopranuueckue U oOpraHUYecKue
COeIMHEHUs. YTJIepoJ — OCHOBA XM3HU Ha 3emsie. (OCOOEHHOCTU CTPOCHUS

aToMa yrjiepoaa B OpraHM4eCKuX COCAMHCHUAX.
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VYrnesonoponasl. [lpenenbHble (HACHILIEHHbIE) YTI€BOAOPOAbl. MetaH,
3TaH, MPOMAH — MPOCTEUIINE MPEACTABUTENN IMPEACIbHBIX YIIIEBOJOPOAOB.
CrpykrypHble (HOPMYIIBI YTIEBOJOPOIOB. ['OMOIOTHYECKHI Pl MpeaeabHbIX
yrieBofopoaoB. ['omonoru. @u3znyeckre 1 XUMHUYECKUE CBOMCTBA MPEAEIIbHBIX
yIJIeBOAOpo0OB. Peakunu ropenuss um 3amenieHus. HaxoxxneHue B mpupoje
IpeNeNbHbBIX YIIIEBOAOPOaAOB. [IpumeHeHue meTaHa.

HenpenenbHble (HEHACBIIIEHHBIE) YIJIEBOAOPOAbI. OJTUJIEHOBBIA P
HETPEIETbHBIX YTIEBOIOPOI0B. DTUIEH. PU3NYECKUE U XUMHUECKHE CBOMCTBA
stuieHa. Peakuus npucoennHeHus. KadyecTBeHHbIE peakUMW HAa 3THIICH.
Peakuus nonmumepuszanuu. [lonustunen. [IpumMenenue sTuneHa.

ALICTUJICHOBBIM PSAJ HENPEACIBbHBIX YTIEBOJIOPOJIOB. ALETHIICH.

CaoiicTBa anietTwiieHa. lIpumeHenue aneTuieHa.

[IpousBoguele  yrineBomopoaoB. Kpartkuii  0030p  OopraHMuYecKux
COCIMHEHUI: OJTHOATOMHBIE CIIUPTHI (METAHOJI, 3TAHOJ), MHOTOAaTOMHBIE CITUPTHI
(3TUIIEHTIIMKOJIb, TIMLEPUH), KapOOHOBBIE KHUCIIOTHI (MypaBbUHAs, YKCYCHas),
CJIOKHBIE A(DUPHI, )KUPBI, YTIIEBOIbI (TJIFOK03a, caxapo3a, Kpaxmal, HeJlIiI103a),
aMUHOKHCJOTHI, OeJIKU. POTh O€JIKOB B OpraHu3Mme.

[TonsiTEe O BBICOKOMOJIEKYJISIPHBIX BemlecTBax. CTpyKTypa MOJIMMEPOB:
MOHOMEp, TMOJUMEp, CTPYKTYpHOE€ 3BE€HO, CTENEHb IOJMMEpPU3ALIHH.
[TonuaTuneH, NOIUIPONUIIEH, TOTUBUHUIXIIOPH/I.
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4. TemaTuveckoe NJIAHUPOBAHHE

8 kiace
/1 Pa3esibl porpamMmel KosunyecTBo 4acoB
1. | OcHoBHbIC TOHATUS XUMHUHU (YpOBEHb) aTOMHO- 51
MOJICKYJISIPHBIX TIPEICTaBICHHNA
2. | Ilepmoguyeckwii 3akOH ©  TNEpPHOAMYECKAS 7
cucrtemMa XmMmuueckux diemertoB . .
MenneneeBa. CTpoeHue aToMa
3. | CtpoeHue BemecTBa 7
4. | PezepBHOE Bpems 5
Uroro: 70
9 k1ace
n/m Pa3niesbl nporpamMmel KosnyecTBo yacoB
1. | MHoroo0pa3ue XUMHUYECKUX PEaKIil 15
2. | MHorooOpasue BeIecTB 43
3. | Kparkmii 0030p BaXHEWIINX OPraHUYECKUX 9
BEIIIECTB
4. | Pe3epBHOE Bpems 3
Hroro: 70
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