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PaGouas nporpamma no yuedGHomy npeamerty «Xumus» 1Js 9-ro kjiacca

Pabouas nporpamma o npeamery «Xumusi» Ha 2023/24 yueOnbiii roa ans oOyyaronuxcst 9-ro kiacca
MKOYVY «COIII Ne 8y pazpaboTrana B COOTBETCTBHH C TPEOOBAHUSMHU CIEAYIOIIMX JOKYMEHTOB:

®enepanbhblii 3akoH oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepanmmy.

[Ipukaz MunnpocBemenus ot 22.03.2021 Ne 115 «O6 yrBepxaeHuu Ilopsiaka opraHuzanuu
OCYIIECTBIICHHS 00pa30BaTEIbHOMN JAEATEIBHOCTH TI0 OCHOBHBIM 00111€00pa30BaTeIbHBIM MTPOrpaMMaM —
o0pa3oBaTeNbHBIM IPOrpaMMaM HA4YaJlbHOTO OOIIEro, OCHOBHOTO OOMIET0 M CPEIHEro oO0miero
obpasoBanus» (pacrnpocTpanseTcs Ha mpaBooTHoIIeHus ¢ 1 centsiops 2021 rona).

[Tpuka3z Munob6puayku ot 17.12.2010 Ne 1897 «O06 yrBepkaeHuu (eaepalbHOr0 rocyIapCTBEHHOTO
00pa30BaTeNBLHOTO CTAHJAPTa OCHOBHOTO 00IIEro 00pa3oBaHUs.

CIl 2.4.3648-20 «CaHuTapHO-3MUAEMHUOJIOTHYECKUE TpPeOOBaHUS K OpraHU3aIMsIM BOCHUTAHUS M
00y4eHHs, OTIbIXa M O3OPOBIICHHS JCTEH M MOJIOACKH», YTBEPKIACHHBIC IMOCTAHOBICHHEM TJIABHOTO
roCy/IapCTBEHHOI0 caHUTapHOro Bpaya Poccuu ot 28.09.2020 Ne 28.

CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATHBBI U TPEOOBAaHUS K OOECIIEYCHUIO OE30MaCHOCTH H
(nnu) Ge3BpeAHOCTH IS YeoBeka (DAKTOPOB Cpeibl OOMTAHUS», YTBEP)KICHHBIC MOCTAHOBJICHHEM
TJIABHOTO caHUTapHOTOo Bpada oT 28.01.2021 Ne 2.

[Tpuka3z Munnpocsemnienus ot 20.05.2020 Ne 254 «O06 yrBepxkaeHnu GpeaepanbHOro nepeds yueOHUKOB,
JOMYIUICHHBIX K WCIOJNB30BAaHUIO TPU peau3allid HMMEIONINX TOCYIapCTBEHHYIO AKKPEIUTAIHIO
00pa3oBaTeNbHBIX MPOrPaMM HAYaIbHOTO OOIIEr0, OCHOBHOTO OOIIEr0, CPEHEro O0IIEro 00pa3oBaHuUsI
OpTaHU3aIMsIMH, OCYIIECTBISIONMMU 00Pa30BaTEIbHYIO ACATEIBHOCTDY.

Konnenmus npenogaBanus yueOHOTo mpeamera « XUMHUs.

VYueOHbIi mian ocHoBHOTo o6mero oopazoBanuss MKOY «COILL Ne 8» na 2023/24 yueOHblii ro.
[Tonoxxenue o paboueit mporpamme MKOY «COLLL Ne 8.

. Xumus. Paboune nporpammel. [Ipeamernas nmuaus yueonukoB ['.E. Pynsutuca, @.I. ®enpamana. 8—9

KJIaCChI: TIOCOOMe s yuuTenei oobieodpazoBarenbubix opranuzanuii / H.H. I'apa. — 2-e u3s., gom. —
M.: Tlpoceemienue, 2018.

[Iporpamma pa3zpabotana Bo ucnonHenue mnend Ne 1 u3 pacnopspbkenus Munnpocsemenus Poccun ot
15.02.2019 Ne P-8 «O06 yTBep:k/IeHMH BEJOMCTBEHHOH I1€JeBON MporpaMMsel "Pa3BuTHe COBpEMEHHBIX
MEXaHU3MOB M TE€XHOJIOTHH JOUIKOJIBLHOTO M O0IIEro 00pa3oBaHUs ».

CornacHo KOHIICMIMK MpernojgaBaHus ydeOHoro mpeamera «Xumus» B 8-9-x kiaccax (Ha ypoBHe
npeAnpopUILHOr0 00pa3oBaHus), y OOy4aroUMXCs MPOUCXOTUT (opMHupoBaHKE Oa3bl 3HAHHN O
BEIIECTBAX M XMMUYECKHUX SBJICHHSIX, HEOOXOAUMBIX Ui O€30MacHOM >KHU3HENESITEIbHOCTH M IS
MPOJIOJDKEHHST XMMHYECKOTO OOpa3oBaHMsl Ha YpOBHE cpeaHero ooOmiero obOpa3oBanus. PabGouas
IIporpamMma IocTpoeHa ¢ yueTOM MEKIPEAMETHBIX CBA3EH, peaTH3yIOLUXCs C y4€TOM COPMHUPOBAHHBIX
y 00Oy4JaronIuxcsi mpeIMeTHbIX 3HaHui u Y'Y 1.

YyeGHO-MeTOIMYECKOE 00ecTieueHHe 00pa30BaTeILHOTO Npolecca

Ne

ABTOpBI HasBanmue I'on H3paTenscTBo
M31aHUA

s yaurenst

1

I'.E. Pymsutuc, ®.I'. | Xumus. YueOnuk. 9 kimace 2018 [TpocsenienHue
DenpamaH




2 H.H. I'apa Xumus. Meroguueckoe nocodue. 9 | 2018 [TpocBemenue
KJ1acc
3 I'.E. Pyn3urtuc Xumus. 9 kitacc. DNeKTpOHHOE 2018 [Tpocsenienue

MPUIOKEHUE K YUCOHUKY

st o0yuaromuxcst

1

I'.E. Pym3utuc, ®.I'. | Xumus. Yuebnuk. 9 kmacc 2018 [Tpoceemenue
DenpamaH

PaGoyas mporpamma paccunTana Ha ofuH roj. O61ee yncio yueOHbIX YacoB B 9-M Kiacce
— 68 (2 uaca B He/CIIO).

IInanupyemMblie o0pa3oBaTesibHbIE Pe3Y/IbTAThI 0CBOEHHA YUeOHOI0 nmpeaMeTa « XuMHSD)

B 9-M KJ1acce

IIpenmerHbie

OOyyaromuiicss Hay4nuTCs:

COCTaBJIATh CXEMbI CTPOEHHUS aTOMOB IHepBbIX 20 3J1€MEHTOB NEpPHOANYECKON
cucremsl /.. Menpaeneesa;

PacKpBIBATh CMbICII HOHATUHN «XUMHUYECKas CBSI3bY, «3JEKTPOOTPULIATEILHOCTDY,
XapaKTepu30BaTh 3aBUCHUMOCTh (DU3MYECKHX CBOWCTB BEIIECTB OT THIIA
KPUCTAJNINYECKOH peleTKy;

ONpEAENATh BUJ XUMUYECKOH CBSI3U B HEOPTAaHUYECKUX COEIUHEHUSX;

n300pakaTh CXEMbl CTPOEHHS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMH BUIaMHU
XMMHYECKUX CBSI3EH;

pacKpbIBaTh CMBICH MOHATHH <WOH», «KATHOH», «AHHUOH», <(QIIEKTPOJIUTHD,
«HEIEKTPOJIUTBLY, «IJIEKTPOIUTHYECKAs AUCCOLHALIMS, «OKUCIUTEINbY, «CTENEHb
OKHCJIEHUS», «BOCCTAHOBUTEIDY, «OKUCIIEHUE)», BOCCTAHOBJIICHHUEY,

OTIPEENATh CTENEHb OKUCIEHMSI aTOMa 3JIEMEHTA B COEIMHEHNU;

PacKpbIBaTh CMBIC TEOPUH JIEKTPOIUTUYECKON TUCCOLNALINY,

COCTABJISITh YPABHEHUS DJIEKTPOJIMTHUECKON TUCCOLMALINN KUCIIOT, IIEJI0YEeH, COJIEH;
OOBSICHATh CYIIHOCTh MpoIlecca 3IEKTPOJIUTHUECKON IUCCOLMALUN U pPeaKkLuit
HMOHHOT0 0OMEHa,;

COCTaBJIATh MOJHBIE U COKpAIlEHHbIE HOHHBIE YPABHEHUS peaKLui OOMEHa,
OTpeAENATh BO3MOXKHOCTh MPOTEKaHUs peakliuii HOHHOTO OOMEHa,

IIPOBOAMTH PEAKIMM, IOATBEPKIAIONINE KAYECTBEHHBI COCTaB pa3INYHbIX
BEIIIECTB,;

ONPEAEIIATh OKUCINUTEND U BOCCTAHOBUTEND;

COCTaBJISITh YPAaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHIA;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOH peakIui;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIIMH 110 PA3TUYHBIM MPU3HAKAM,
XapaKTepU30BaTh B3aUMOCBSI3b MEXJY COCTaBOM, CTPOCHHEM U CBOMCTBaMH
HEMETAIIJIOB,;

MIPOBOJUTH OTIBITHI MO TOJIYYEHHUIO, COOMPAHUIO U U3YUECHUIO XUMHUYECKUX CBOWCTB
ra3o00pa3HbIX BEIECTB: YIJIEKUCIIOTO Ta3a, aMMHUaKa;

pacrio3HaBaTh OIBITHBIM IyTeM TIa3000pa3Hble BELIECTBA: YIJEKUCIbIM Ta3 u
aMMHaKx;




e XapaKTEepU30BaTh B3aUMOCBA3b MEXAY COCTaBOM, CTPOCHHUEM H CBOWCTBAMM
METaJUIOB;

e Ha3bIBaTh OPraHMYECKHE BELIECTBA IO UX (popMyJiie: MeTaH, 3TaH, STHJIEH, METaHOJI,
9TAHOJI, TIMULEPUH, YKCYCHas KHCIOTa, aMUHOYKCYCHasi KHUCJIOTA, CTEapUHOBAs
KHCJIOTa, OJIECMHOBAs KUCIIOTA, TIII0OK034;

e OILICHUBATH BIMSHUE XMMHUYECKOI'O 3arpsA3HEHUs] OKPYXKAIOLIEH Cpellbl Ha OpraHu3M
YEJI0BEKa,

e TPaMOTHO 0OpaIaThCs C BEIIECTBAMH B TOBCEIHEBHOM JKU3HH,

e OIpPEAENATh BO3MOXHOCTb IIPOTEKAaHUS PEAKUUH HEKOTOPBIX IPEACTaBUTEICH
OPraHUYECKUX BEIECTB C KUCIOPOAOM, BOJOPOAOM, METAJIAMU, OCHOBAHUSIMH,
rajJjoreHaMu.

OO0yyaronuiics MOJIy4UT BOZMOKHOCTh HAYYUTHCS

e BBIJIBUraTh U MPOBEPSTH IKCIEPUMEHTATBHO TUIIOTE3bl O XMMHUUYECKUX CBOMCTBaX
BEILIECTB HAa OCHOBE WX COCTaBa M CTPOCHHS, HUX CIOCOOHOCTH BCTyHaTh B
XUMHUYECKHE PEaKIIUH, O XapaKkTepe U MPOAYKTaX Pa3IMYHBbIX XUMHUECKUX PEaKIUi;

e XapaKTEpH30BaTh BEUIECTBA MO COCTaBY, CTPOCHHUIO M CBOMCTBAM, YCTAaHABIIMBATH
MIPUYKUHHO-CJIEICTBEHHBIE CBSI3U MEX]y TAaHHBIMU XapaKTEPUCTHUKAMU BEIIECTBA;

e COCTaBJIAATb MOJICKYJIAPHBIC W TIOJHBIC HOHHBIC YPABHCHUA 110 COKPAIICHHBIM
MOHHBIM ypaBHEHUSIM,

e [IPOrHO3HUPOBATH CIIOCOOHOCTD BCIICCTBAa IMPOABJIATH  OKUCIUTCILHBIC WA
BOCCTAHOBUTEJIbHBIE CBOWCTBA C YYETOM CTEMEHEH OKHCIEHUS SJIEMEHTOB,
BXOJAIIMX B €r0 COCTAaB,

e COCTaBJISTh ypaBHEHUS pEaKIUii, COOTBETCTBYIOLIUX IOCJIEI0BATEILHOCTH
npeBpameHHﬁ HCOPTaHNYCCKUX BCIICCTB pa3JINIHBIX KJIaCCOB,

e BBIJBUTATh U MPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bI O PE3yIbTaTaX BO3JIEHCTBHS
pa3IUYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTU XUMUYECKON PEaKIINH;

e HCMOJB30BaTh MPUOOPETEHHBIE 3HAHUS ISl SKOJIOTHYECKH IPaMOTHOTO TIOBEJICHUS B
OKpY>Karollen cpere;

e HCMOJB30BaTh MPUOOPETCHHBIE KIFOUEBbIE KOMIETEHIIMH TIPH BHITOJHEHUH
MIPOEKTOB U y4eOHO-HUCCIIEI0BATENbCKUX 3aau 10 M3YYEHHUIO CBOMCTB, cocoO0B
MOJIYYEHUS U PaCllO3HABAHMSI BEIIECTB,;

e OOBEKTHUBHO OLICHUBATH I/IH(l)OpMaIII/IIO O B€IIECTBaX U XUMHNYCCKUX HpOHGCCﬁX;

e KPUTHUYECKH OTHOCHUTHCS K TICEBAOHAYyYHOW HHPOpMAIUU, HEI0OPOCOBECTHOM
peKsame B cpeicTBaX MaccoBOM MH(pOpMaIH;

e OCO3HaBaTh 3HAYEHUE TEOPETUYECKHX 3HAHUU M0 XUMHUHU Uil TPAKTUYECKOMN
NEeSATEIbHOCTH YEJIOBEKA;

e CO371aBaThb MOJCIIM W CXEMBI JJIS PEIICHHS Y4eOHBIX M IMO3HABATEIBHBIX 3aj1ad,
MOHUMATh HEOOXOAUMOCTh COOJIIOJIGHUS TPEANUCAaHUM, TpeJiaraeMblXx B
HUHCTPYKIUAX 1O MCIIO0JIB30BaAHHUIO

JInu"nocTHEIE

e Oco3HaHME POCCHUHCKOW TPaKIAHCKON HICHTUYHOCTU: MATPUOTH3MA, JIIOOBU U
yBaxkeHHsd K OTeyecTBy, 4yBCTBa TOpPJOCTH 3a CBOK PoauHy, 3a pOCCHICKYIO
XUMHUYECKYIO HAyKYy;

e (QopMHpOBaHHE LEIOCTHOTO MHPOBO33PEHMS], COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH M OOILIECTBEHHOW MPAaKTUKH, a TAKXKE COLHAIBLHOMY,
KYJIbTYPHOMY, SI3bIKOBOMY U JYXOBHOMY MHOTI000pa3nio COBPEMEHHOTO MUPA,;




(dbopMHpOBaHKE OTBETCTBEHHOTI'O OTHOIIEHUS K YUEHUIO, TOTOBHOCTH M CIIOCOOHOCTH
K CaMOpa3BUTHIO M CaMOOOpa30BaHHIO Ha OCHOBE MOTHBAIMM K OOYYCHHIO H
[IO3HAHUIO, BbIOOPY MNPO(UIBHOTO 00pa3oBaHMs Ha OCHOBE HH(OpPMauu o
CYIIECTBYIOIIUX TNPO(eccHsXx W JUYHBIX MNPO(EeCCHOHATBHBIX TMPEANOYTEHHIA,
OCO3HAaHHOMY IOCTPOCHHMIO HMHJIUBUAYAJIbHONH 0Opa30BaTEIbHOM TPAeKTOpUU C
YYETOM YCTOWYMBBIX [TO3HABATEIBHBIX HHTEPECOB,;

dopMHpoBaHHE KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM B  00pa3oBaTeIbHOMH,
OOIIECTBEHHO IMOJIE3HON, y4eOHO-HUCCIIEI0BATEIBCKOM, TBOPUECKON M IPYTHX BUIAX
NesITeIbHOCTH;

(dbopMUpOBaHHE TMOHMMAHUS LIEHHOCTU 3JI0POBOTO M 0e30macHOro obpasza >KHU3HH;
YCBOGHME MPaBWJI MHIUBUAYAIBHOIO U KOJUIEKTUBHOIO OE30I1aCHOIO MOBEIEHHS B
Ype3BbIUANHBIX CUTYAIUSX, YITPOXKAIOIINX KU3HU U 3I0POBBIO JIIOACH;
(dbopMHpoBaHUE IO3HABATENbHONM M MH(MOPMALMOHHOW KYJIbTYpbl, B TOM 4YHCIE
pa3BUTHE HAaBBIKOB CAMOCTOSITEIILHON pabOTHI ¢ y4eOHBIMU TTOCOOHMSIMH, KHUTAMH,
JOCTYIHBIMH HMHCTPYMEHTAaMH M TEXHUYECKHMMH CpEACTBAaMH HH(POPMAIlMOHHBIX
TEXHOJOTHI;

(bopMHpOBaHHE OCHOB 3KOJIOIMYECKOI'O CO3HAHMsI HAa OCHOBE IIPU3HAHUS LIEHHOCTH
KHU3HH BO BCEX €€ MPOSBJICHUAX U HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEKHOTO
OTHOILICHMS K OKPYKaIoLIel cpee;

pa3sBUTHE TOTOBHOCTH K PEIICHHIO TBOPYECKHX 3a7ad, YMEHHS HaXOAUTh
aJIeKBaTHbIE CIOCOOBI MOBEJICHMS M B3aUMOJICHCTBUS C MapTHEpaMHU BO BpeMs
y4eOHOM W BHEy4eOHOW NesATeNIbHOCTH, CIIOCOOHOCTH OLIEHUBATh MPOOIEMHBIC
CUTyallUl W OIEPATUBHO IPUHUMATh OTBETCTBEHHBIE PEIICHUS B PA3JIMYHBIX
NPOJYKTUBHBIX BUAAX JeATeNbHOCTH (yueOHas IMOMCKOBO-MCCIIEAOBATEIbCKas,
KJIyOHas1, TPOCKTHAs, KPY)KKOBAsI H T. I1.)

MeranpeameTHble

Perynsarusneie YVY/I:

OBJIQJICHUE HABBIKAMU  CaMOCTOSITEIBHOIO MPHOOPETEHUS HOBBIX  3HAHMI,
OpraHu3aluy y4eOHOM e TeIbHOCTH, TIOMCKA CPEICTB €€ OCYIIECTBIICHUS;

yYMEHHUE IJIaHUPOBaTh IyTH JOCTHXKEHHS Iiefiell Ha OCHOBE CaMOCTOSITEIbHOIO
aHaJN3a YCIOBUI M CPENICTB MX JOCTHIKEHHSI, BBIIENATH AIbTEPHATHBHBIE CTIOCOOBI
JOCTIDKEHUS LIeIM U BhIOMpaTh Haubosiee 3(h(eKTUBHBIA Croco0, OCYIIECTBIAThH
MO3HABATENbHYIO pe(IEKCHI0 B OTHOIICHUM JEHCTBUM IO PEIICHUIO YYEOHBIX U
MO03HaBaTeIbHbIX 337a4,

YMEHHE TIOHUMATh TMPOOJIEMY, CTaBUTHh BOIPOCHI, BBIIBUTATh THIIOTE3Y, JaBaTh
OIpeNiesIeHUs]  MOHATUSAM, Kiaccu(DUUUpPOBaTh, CTPYKTYpUpOBaTh MaTepuall,
MPOBOJUTH  OKCIIEPUMEHTHI,  apryMEHTHPOBaTh  COOCTBEHHYIO  ITO3HIIHIO,
(opMyIMpPOBATH BBIBOABI M 3aKIIOUCHHUS;

YMEHHE COOTHOCHTH CBOM JICHCTBHS C IUIAHUPYEMBIMH  pE3yJIbTaTaMH,
OCYILECTBISATH KOHTPOJIb CBOEH J€ATEIBHOCTH B IPOLIECCE TOCTUKEHUS pE3yIbTara,
OTIpeAeIATh CIOCOOBI JEMCTBUM B paMKax MpPeIOKEHHBIX YCIOBUM U TpeOOBaHUH,
KOPPEKTHPOBATh CBOU JCUCTBUS B COOTBETCTBUU C U3MEHSIOLICHCS CUTYaIHEH;
dopMHupoBaHHE W pa3BUTHE KOMIETEHTHOCTH B OOJAaCTH WCIIOJNB30BaHUS
WHCTPYMEHTOB W  TEXHMYECKHX CpPEACTB HMH(POPMALMOHHBIX  TEXHOJOTHA
(KOMIBIOTEPOB W MPOrPAMMHOTO OOECTICYCHHUs) KaK MHCTPYMEHTAIbHOW OCHOBBI
pa3BUTHSI KOMMYHHMKATUBHBIX UM IIO3HABATENbHBIX YHUBEPCAJIBHBIX YUEOHBIX
JEUCTBHMN.




ITo3naBarenbHbie YY1

e yMEHHE CO3/1aBaTh, IPUMEHATh M NPE0OPa30BBIBATH 3HAKM M CHMBOJIBI, MOJICIH H
CXEMBI JJIsl pelIeHus] y4eOHBIX U TO3HABATENbHBIX 33/1a4;

e yYMEHHE HM3BJICKaTh MH(MOPMALUIO U3 PA3INYHBIX UCTOYHUKOB (BKJIIOYAsl CPEICTBA
MaccoBoil MH(pOpMAIMM, KOMIAKT-AUCKH Y4eOHOro Ha3HAueHHs, pPECypChl
UHTEpHETA), CBOOOIHO MOJIb30BAThCS CIIPABOYHOM JIUTEPATYPOid, B TOM YHCIIC U Ha
AJIEKTPOHHBIX HOCUTENSX, COOII0IaTh HOPMBI HH(OPMALIMOHHON N30HPaTETLHOCTH,
ITHKH,

e YMEHHME Ha TMpPAKTHKE I[OJb30BATbCS OCHOBHBIMH JIOTHUECKUMH IPHUEMaMH,
METOJNaMH HaOIOACHUs, MOJCIUPOBAHUSA, OOBSCHEHHs, peleHuss mnpooem,
MIPOTHO3UPOBAHUSA U JIP.;

e yMEHHE OpraHNU30BaTh CBOIO KHM3HB B COOTBETCTBUH C IPEJICTABICHUSIMH O 3710POBOM
o0pase *KHU3HH, IpaBax U 00513aHHOCTSX TPAKIAHWHA, IEHHOCTSIX OBITHSA, KyJIbTYPbI
Y COIMAIIEHOTO B3aHMMOJICHCTBHYS;

e YMCHHE BBIOJHATH IMO3HABATEIbHBIE W TPAKTUYECKHE 3a/JaHUs, B TOM YHCIIE
MIPOCKTHBIE.

KommynukatusHsie VY /I:

e YMEHHE CAMOCTOATEIbHO M AapryMEHTHUPOBAaHHO OIIEHMBAaTb CBOM [JEHCTBUS HU
JEHCTBUS OJITHOKJIACCHUKOB, COJEPKATEeIbHO OOOCHOBBIBas MPAaBUIBLHOCTH WIIU
OlIMOOYHOCTh pe3ysbTaTa U crnocoba JEHCTBUS, aJeKBaTHO OLEHUBATh
O00BEKTUBHYIO TPYAHOCTh KaK Mepy (haKTUUECKOTO WM MPEANoIaraéMoro pacxoaa
pECypcoB Ha pelleHHe 3a7aud, a TakKe€ CBOM BO3MOXXHOCTH B JTOCTHXKEHHUH LEJIU
ONPEACIEHHOM CI0KHOCTH;

e yMeHHe paboTaTh B rpynne — 3QGEeKTUBHO COTPYAHUYATH U B3aMMOJIEHCTBOBATh Ha
OCHOBE KOOPAMHAIMM Pa3IMYHbIX MO3MLMUH MpPHU BBHIPAOOTKE OOILEro perieHus B
COBMECTHON  JESATEeNbHOCTH;  CIyllaTh  MapTHepa,  (GopMylupoBatb |
apryMEHTHPOBAaTh CBO€ MHEHME, KOPPEKTHO OTCTauBaThb CBOK MO3ULUI0 U
KOOpJIMHUPOBAaTh €€ C IMO3UIMell MapTHEpOB, B TOM UYHCJIE€ B CHUTYyalluu
CTOJIKHOBEHUS] HHTEPECOB; NMPOJYKTUBHO pa3peniaTb KOHQJIMKTHI HA OCHOBE y4eTa
MHTEPECOB M TMO3ULUNH BCEX YYACTHUKOB KOH(QUIMKTA, IOMCKA M OIEHKHU
aJIbTEPHATUBHBIX CLIOCOOOB €ro pa3pereHus

Conep:xanue yyeOHOro npeamera «XumMus» B 9-M kJiacce

B cootBerctBum ¢ TpedoBanusmu @I'OC OO0 u KoHIeNuel npenoaaBaHus yaeOHOro npeamera
«XuMHS» B COAEpKAHUE MPEIMETa Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHUs BKIIFOYEHBI:

OCHOBHBIE ITOHSATHS XUMUH;
OCHOBBI HEOPTaHUYECKOW XUMUMU.

[Iporpamma oTpakaeT OCHOBHBIE COAEP/KATEIbHBIE JINHUM IPEMETA!

BCIICCTBO — 3HAHUA O COCTABC U CTPOCHHH BCIICCTB, UX BayKHEHUIITIX (1)I/ISI/I‘-IGCKI/IX U XUMHNYECKHUX
CBOIZCTBH.X, OMOJIOTHYECKOM HeﬁCTBHH;




XUMHYCCKad pCaKlus — 3HAHUA 00 YCJIOBUX, B KOTOPBIX POSABIIAOTCA XUMHUYCCKUC CBOMCTBA BCIICCTB,
croco0ax yHIpaBJICHUS XUMHUYCCKUMHU IIPOLECCaAMHU,

MPUMCHCHUC BCUICCTB — 3HAHUA U OIIBIT HpaKTHHGCKOﬁ ACATCIBHOCTH C BCUICCTBAMM, KOTOPBIC HanOoJee
qacTo ynOTpC6J'IHI-OTC§[ B HOBCCI[HGBHOﬁ KHU3HH, IIUPOKO UCIIOJB3YOTCA B IPOMBIIIJIICHHOCTH, CEJIbCKOM

XO03SIICTBE, HA TPAHCIOPTE;

SI3BIK XMMHH — CUCTEMAa Ba)KHEHUIIINX MMOHATHH XUMHUHU U TEPMHUHOB, B KOTOPBIX OHU OITUCBIBAIOTCH,
HOMCHKIJIaTypa HCOPraHM4CCKHUX BCUICCTB, TO CCTh UX HA3BAHUA (B TOM 4YHUCJIC U TpI/IBI/IaJIbHLIC),
XHUMHUYCCKUC (bOpMy.]'IBI " YpaBHCHUS, a TAKXKC IIpaBujia II€PeBOaa I/IH(bOpMaL[I/II/I C €CTCCTBCHHOI'O s3bIKa Ha

SI3BIK XUMUU U 00paTHO.

3HAYUTEIHLHOE MECTO B COJICPIKAHUU Kypca OTBOJUTCS XUMHYSCKOMY SKCIIEPUMEHTY (OIIBITY).

OH no3BossieT chopMUpOBaTh y yHaLIUXCs ClIEHUATIbHbIE IIPEAMETHBIE YMEHHs paboTaTh C XUMHUUYECKUMHU
BEIIECTBAMH, BBIIOJIHATH MPOCTHIE XMMUYECKHE OIBITHI, HAYYUTh UX O€30MTaCHOMY U 3KOJIOTMYECKH
IrpaMOTHOMY OOpaIlleHHIO C BEIIECTBAMH B OBITY U Ha IPOU3BOJICTBE.

B nporpamMmy ObuIM BHECEHBI CIEAYIOLINE U3MEHEHUS:

n006aBieHs! 2 yaca OBTOPEHUS MaTepHaia, H3y4eHHOro B 8-M Kiacce, 3a c4eT 1 yaca u3 TeMbl
«QnexTpoauTHUecKas auccouuanys» 1 1 yaca u3 temsl «Kucnopon u cepay,

B TeMy «YTJepo] U KpeMHHiT» Obl1 1o0aBieH 1 gac u3 Tembl «A30T U Gochop» a1t 0000IIeHUS 1
MOBTOPEHUS MMPOMIEHHOTO MaTepraa ¥ MOJArOTOBKH K KOHTPOJILHOHM padorTe.

Conep:xanue yuedHOro npeamera «XumMus» B 9-M KJjiacce

Pa3nena/Tema

Conepxanue

IMoBTOpenue (2 yaca)

HOBTOpeHI/IC HU3YUCHHOI'O MaTcpHrajia 8-ro
KJ1acca

[lepBonavanbuble xumuyeckue nousatus. [ICXD JI.H.
MenneneeBa. CTpoeHne aTroma

IToBTOpEHNE N3y4eHHOTO MaTepuana 8-ro
KJjlacca

OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHEHUH.
XMUMHYECKHE CBOMCTBA OKCHUJIOB, OCHOBAHMWM, KHUCJIOT, COJIEH.
T"ajorensl

Tema 1. DnexkTpoauTHyeckas
mucconuanus (10 yacos)

DNEKTPOIUTHI U HEINEKTPOIIUTHI.
DNEeKTpOIUTHYECKAs TUCCOLMAIINS BEIIECTB
B BOJIHBIX PAaCTBOPAX. DIEKTPOIUTHUECKAS
JMCCOLMALIUS KUCIIOT, IIeIouei U coneit

DIEKTPOJIUT, HEIJEKTPOIIUT, FNEKTPOJIUTUYECKAS
JUCCOITHAITS, THAPATAINS, KPUCTAJUIOTHAPATHI,
KpUCTAJUIM3alMOHHas BoJa. KHCOThI, OCHOBaHUS, COJU C
TOYKH 3PEHUS TEOPHUH IEKTPOJIUTUUECKON TUCCOIHUAIIUN
(T3MO), cryneHyaras AUCCOMUAIUS KUCIOT, HOH THAPOKCOHHMSI

CnaOble 1 cUITbHBIC AIEKTPONUTHI. CTeneHb
IHUCCOLIMAIIAN

CremneHp AIIEKTPUIECKON AUCCOIUAINH, cla0ble U CUITbHBIC
BJIEKTPOIUTHI

Peaxiiun nonHOr0 0OMeHa 1 yCIIOBUS UX
MPOTEKaHUS

Peakuyu noHHOro 0OMeHa, MOJIHbIE M COKpAIIEHHbIE HOHHBIE
ypaBHEHHUs, 0OpaTUMBbIE 1 HEOOPAaTUMbIE peaKIH. Y CIIOBHS
MPOTEKAaHUs peaKuii HOHHOTO OOMeHa.




JIaGopatopHslii onbIT «Peakiiun oOMeHa MEXy pacTBOpaMH
AJIEKTPOIHUTOBY

YPOK-IPaKTUKYM MO COCTABJIECHUIO PEAKIIUI
HOHHOTO 0OMEHa

OTtpaboTka anropuT™Ma COCTABICHUS TOTHBIX M COKPAIEHHBIX
YpaBHEHUIN MOHHBIX pPEaKINil

IM'maponus coneit

l'unponus comnelt, rUAPONIN3 O KATUOHY U aHUOHY

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC
pCaKknuu. OKHCIICHHE U BOCCTAHOBIICHUE

OBP, oxucaurens, BOCCTAHOBUTEIDL, OKHUCIICHHE,
BOCCTAHOBJICHHE, CTETICHh OKHCIIEHUs. PaccTaHoBKa
K02(pPHUITMEHTOB METOI0M JIeKTpoHHOTO OanaHca B OBP

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC
pCaKIuu. OxuciieHre ¥ BOCCTaHOBJICHHUE

OTtpaboTka paccTaHOBKH KO3 (UIIEHTOB METOJIOM
3IIEKTPOHHOTO OanaHca

[TpakTrueckas padota Ne 1. Perenue
IKCIIEPUMEHTAIBHBIX 33124 110 TEME
«DQIEeKTPOIUTUYECKAS TUCCOIHALIHS

Pemenue OKCIICPUMCHTAJIbHBIX 3aaa4 I10 TCMC
«SJIGKTpOJII/ITI/I‘IeCKaH JUCCOLIHALIUsI»

Tema 2. Kuciopona u cepa (8 uacos)

[Tonoxxenue kuciopojaa u cepsl B [ICXD,
CTpoeHue ux aToMoB. O30H — aJIOTPOITHAS
MoauUKaIUs KHCIOPoia

OO01mas xapakTepucTUKa 3JIEMEHTOB 6-i TPYIIIbI TTIaBHOM
MOJIPYIIBL. AJIOTPONHS, AIOTPOIHAS MOIU(PHUKAIMS, 030H
Kak MPOCTOE BELIECTBO

Cepa

AJIOTpOITHBIE MOTU(HKALIUY cephbl (poMOUYECcKas,
MoHOK/IMHHAs1). Haxoxnenue cepsl B npupoje. usnueckue u
XUMHUYECKHE CBOWCTBA cepbl. [Ipumenenue cepol

CepoBogopon. Cynbhuisl

CepoBoziopo/i: osyueHue, pU3n4eckue 1 XuMHUIeCKHe
CBOIiCcTBa, mpuMeHeHne. Cou cepoBOAOPOJHON KHCIOTHI —
cynb¢uasl. KauecTBeHHas peakius Ha CylIb(Qua-HOHBI

Cepnuctbiii Ta3. CepHUCTast KUCIIOTA U €€
colu

CepHucTbIH Ta3 U ero cBoiicTBa. CepHUCTast KUCIIOTA:
nojryyeHue, pu3ndeckue 1 XMMUYEeCKHe CBOMCTBA,
npumeHeHne. Conu CepHUCTOM KUCIOTHI — CYJIb(UTHI.
KayecTBeHHast peakiiyst Ha CyJIb()UT-HOHBI

Oxkcup cepst (V). CepHasi KHCIOTa U €€
conu. OKUCIINTEIbHBIE CBOWCTBA
KOHIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI

Oxcup cepol (V). CepHast KucI0Ta: OTydeHHE, PU3HYECKHE
Y XUMHYECKHE CBOMCTBa, mpuMeHeHune. Com CepHoit
KUCJIOTHI — Cyib(daTel. KadecTBeHHas peakius Ha Cyib(at-
noHBI. OKHCIUTENbHBIE CBOWCTBA CEPHOM KHUCIIOTHI

Jlaboparopuslii onbiT «Pacmno3naBanue cynbGu-, CyabGur- u
Cynb(aT-nOHOB B PaCTBOPE»

Pemenue 3amau

Brruucnenus no XMUMHYECKUM YPAaBHEHMSM PEAKIIUNA MACCHI,
KOJINYECTBa BEILECTBA WM 00beMa M0 U3BECTHBIM Macce,
KOJIMYECTBY BEIlECTBA WK 00bEMY OJHOTO U3 BCTYNMBIINUX
WJIY TI0JIYYAIOIIMXCs B PEAKI[UU BELIECTB

[TpakTryeckas pabora Ne 2. Pemrenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«Kwucnopon u cepa»

Pemenue skcnepuMeHTANBHBIX 3a71a4 110 TeMe «Kucmopona u
cepa»




ITonsiTHE O CKOPOCTU XUMUYECKUX PEAKLIAMN.

KaranmsaTopsl. XuMHU4eCKOE€ paBHOBECUE

CKOpOCTh XMMHYECKOH peaKIliy, KaTaau3aTop, HHTHOUTOp,
o0paTuMble XUMUYECKUE PEAKIINH, XHMHUECKOE PABHOBECHUE H
CIIOCOOBI €r0 CMEIIEHUS

Tema 3. A3zot u docdop (9 yacos)

[Tonoxenue azora u ochopa B
MEPHOJNIECKON CUCTEME XUMHYECKHUX
JJIEMEHTOB, CTPOSHHE UX aTOMOB. A30T

OO6m1as XxapakTepruCTHUKa 3JIEMEHTOB 5-1 rpyIIbl TJIaBHOM
MOATPYIIBL. A30T: HAXOXKJIEHHUE B MPUPOE, pusmueckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE

AmMuak

AmMMaK: nonyudeHue, Gpu3NYecKkre 1 XUMHUYECKUE CBOICTBA,
IIPUMEHEHUE.

Hemonctpanus «[lonyuyeHne aMMHuaka u €ro pacTBOPECHHE B
BOJIE»

Coim aMMOHUA

Non ammonust. Costi aMMOHHS: TIOTY9eHHE, PU3HUECKUE U
XMMHYECKHUE CBOMCTBA, MPUMEHEHHUE.

JlaGopartopHslii onbIT «B3auMozeiicTBre coyeid aMMOHHUS
C LLETI0YaMm»

[Tpaktuueckas pabota Ne 3 «Ilomyuenue
aMMHaKa 1 U3y4eHHE €r0 CBOMCTBY»

HonyquI/Ie AaMMHaKa U U3y4YCHUC CT'O CBOWCTB

Oxcup azota (I1) u okcup azora (1V)

Oxcup asota (I1) u okenp azora (V) — HeconeoOpasyromue
okcubl. PU3HYECKHE M XUMHYECKUE CBOMCTBA. [IpMeHeHe

ABOTHas KHCIOTa U €€ COJIN

A3OTHas KUCJIOTA: oNydyeHue, PU3nIecKre U XUMHUECKHe
cBoiicTBa, mpuMeHeHne. Cou a30THOM KUCIOTHI — HUTPATHI.
Oco0eHHOCTH TEPMHUUYECKOTO PA3NI0KEHUS HUTPATOB.

HemoHcTpanus «O3HakoMiIeHHEe ¢ 00pa3amMu NpUPOIHBIX
HUTPATOB»

OKHCIUTEIbHBIC CBOMCTBA a30THOM
KHCJIOTHI

OxucnauTenbHble CBONCTBA KOHIIEHTPUPOBAHHOM U
pa30aBlIeHHON a30THOM KHUCTIOTHI

dochop

Benwlii, kpacHslil 1 uepHbIi pocdop. Haxoxaenue pochopa B
npupoje. Pusnueckue U XMMU4Ieckue cBoicTBa (ocgopa.
[IpumeHenue

Oxcun ¢pocdopa (V). Oprodhochopras
KHCJIOTA M €€ COTM. MuHepaibHbIe
ynoOpeHust

Oxkcuabl hochopa. DochopHas KUCTOTA: TIOTYICHHE,
(du3MUecKre U XUMUYECKUE CBOWCTBA, MpuMeHeHue. Comu
dhocdhopnoii kucnotel — hocdatel. [IpocTeie u coxHBIC
MUHEpaJbHbIE YA00pEHUSI.

JemoHncTpanus «O3HakoMieHHe ¢ o0pa3laMu IpUPOTHBIX
dbocdaToBy.

JIaGopatopHblii onbIT «O3HAKOMJIEHHE C a30THBIMH U
(dhochopHBIMU y10OpEHUSIMU»




Tema 4.Yraepon u kpemuuii (8 yacos)

[TonoxkeHue yrieposia U KpeMHHUS B
[IEPUOJNYECKON CUCTEME XUMHUECKUX
AJIEMEHTOB, CTPOCHHE UX aTOMOB.
ANOTpOITHBIE MOJU(HUKALINN YTIIEpoaa

OOm1ast XxapaKTEpUCTHKA 3JIEMEHTOB 4-if TPYIIIBI TJIaBHOM
MOJrPYIIBL. AJUIOTPOIHbIE MOIU(PUKAIIUH yriiepoaa: rpadut
U ajamas, KapOuH, QyIIepEeHBI.

Jemonctpanus «Kpucramumdeckue pereTky ammasa u
rpaduTa»

XUMHUYECKUE CBOMCTBA YIJIEPOIa.
AncopOrus

Xumuueckue cBoiicta yrieposa. [Ipumenenne. Ancopouus

VYrapHsblii ra3

VYrapHslii ra3: ctpoenue, Gu3nueckue 1 XUMUYECKUe
cBoicTBa. PU3NOIOTNYECKOE ICMCTBUE HA OPTaHU3M

Vriekucieii ra3. YrojabHas KUCIIOTa U €€
COJIH

Vriekucelii ra3 v €ro CBOCTBa. bronorndeckoe aeMcTBre
YTIIEKHUCIIOTO Ta3a Ha OpraHu3M. YTOJIbHas KUCIIOTa!
noJiyueHue, GU3ndecKkue 1 XuMUIEeCKHe CBONCTBA,
npumeHenue. Conu yrojibHOM KUCIOThI — KapOOHATHI.

JleMoHCTpanus «3HAKOMCTBO ¢ 00pa3liaMu MPUPOTHBIX
KapOOHATOBY.

JIaboparopHble onbIThl: «O3HAKOMIICHHE CO CBOMCTBAMHU U
B3aMMONPEBPAIICHUSIMU KapOOHATOB U TUAPOKAPOOHATOBY,
«KauecTBeHHbIE peakliuy Ha KapOOHAT-HOHBD»

[IpaxTnueckas padorta Ne S«llonyuenue
okcuaa yraepona (IV) u usydenue ero
cBoiicTB. PacriozHaBanue kapOOHATOB)

[Monyuenne okcuaa yraepona (1V) u u3yueHue ero CBOMCTB.
PacnioznaBanue kapboHaTOB

Kpemuuii u ero coenunenus. Ctexio.
IlemenT

Kpemuuii: HaxoxieHue B npupoje, pusndeckue u
XMMHYECKHE CBOMCTBA KPEMHUs, TpuMeHeHne. Kpapiy,
KapOOpYH/, CUITUIUIbI, CHIIUKAThI, CUIIMKATHAS
MIPOMBILLTIEHHOCTh, KEPAMMKA, CTEKIIO, LIEMEHT.

I[eMOHCTpaI_II/II/I: «3HAKOMCTBO C O6pa3I_[aMI/I MMPpUPOAHBIX
CHUJINKATOB», «O3HaKOMJIIEHHE C BUJaMH CTCKJIa».

Ha60paT0prn7I onbIT «KauecTBeHHEIS pCaKnuu Ha CUJIINKAT-
HMOHBI»

Tema 5. O6ume cBoiicTBa merasioB (14
4acoB)

[Tonoxxenue metasuios B IICXD JI.1.
Menneneesa. Merayninueckas CBSI3b.
dusnueckue cBOUCTBA METAJLIIOB

ITonoxenune metamnos B [ICXD JI.1. Mennaeneera.
Mertammueckas ¢Bs3b. OU3nUecKkue CBOHCTBA METAIJIOB

XHUMHUYECKHE CBOMCTBA METAJLIIOB. Py
HaNpPsLDKEHUN METAJIOB

DIEKTPOXUMHUCCKHUI PsT HATIPSHKCHUST METALTOB (Psit
CTaHJAPTHBIX JIEKTPOIHBIX MOTCHIIAIOB METAJIIOB).
XHUMHUYECKUE CBOMCTBA METAIIJIOB




[I{enouHble METALIIBI

[lenounbie Metaiibl. Haxoxaenue B npupoae. Pusndyeckue
U XUMUYeCcKue cBorcTaa. [Ipumenenue.

JleMoHCTpanuu: «3HaKOMCTBO € 00pa3aMy BaKHEUIITHX
coJieil HaTpus, Kanus», «B3auMoaelcTBue MEeI04YHbIX,
METAJLJIOB C BOJIOM»

[IenoyHO3eMeENbHBIE METAIIIBI

[IlerouHO3eMenbHBIE MeTaUIBL. Haxoxaenue B npupoze.
Kanbuuii u ero coeJuHeHus1, 0COOEHHOCTH XUMHUYECKUX
CBOMCTB. JKecTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHUS.

JeMoHCcTpanuu: «3HaKOMCTBO ¢ 00pa3laMu MPUPOIHBIX
COCIMHEHUH KanbLus». «B3anmonencreue
LIEJIOYHO3EMENBHBIX METAIOB C BOJOW»

ATTOMUHUNA

AIOMUHUI. HaXOXKJIEHUE B IPUPOJIE, GPU3HUCCKUE U
XUMHUYECKHUE CBOWCTBA. AMallbraMa aJTlOMHUHUS, TEPMHUT,
ATIOMUHOTEPMHUS.

Jemonctpanusa «B3anmMoaencTBHE ATFOMUHUS C BOJO»

AMQOTEpHOCTh OKCH/IA U THIPOKCHIA
ATFOMUHUSA

[TonsiTue «ampoTepHOCTH) Ha IPUMEPE COSTUHEHUI
ATIOMUHHS.

HGMOHCTpaL{I/IH «3HaKOMCTBO C COCANHCHUAMU AJIFOMHUHUS).

Jlaboparophblii onbIT «IlonydeHre ruApoKCUaa aTlOMUHUS U
B3aMMO/ICIICTBHUE €r0 ¢ KUCIOTaMU U ILEI0YaMm»»

Keiaxeso

Keneso: HaxoxIeHHE B IpUpoJie, GU3UIECKUE U XUMUUYECKUE
CBONCTBA.

JlemoHcTpanuu: «3HaKOMCTBO C pyJaMu
xKeneza», «CKuraHue kenesa B KUCIOPOAE U XJIOPe»

Oxcupl, THAPOKCH B! U coin xene3a (1) u
xenesa (1)

XUMHUUECKHEe CBOWCTBA OCHOBHBIX COCTMHEHUH Kese3a B
Pa3HBIX CTEMEHIX OKUCICHHsI. AM(POTEPHOCTh HOHA JKee3a
(11). TTonsiTHE O KOPPO3HH.

JIabopaTopHsie onbIThl «[loTyueHne THAPOKCHIOB XKene3a
(IT) u »xene3a (11I) u B3auMoIeHCTBUE UX C KHCIOTaMH U
IIET0YaMI»

[Tonstue o metamtypruu. CrocoObl
noJrydeHus MetauioB. [IpoGiemsl
0€30TXO/IHBIX TIPOU3BOJICTB B METAJUTYPTHH
U OXpaHa OKPY)KaroleH cpelibl

Mertautyprusi, 4yryH, CTajb, JETUPOBAaHHbBIC CTAJU, CILIABbI,
WHTEpMeTaInyeckue coequHerus. CriocoObl MOTydeHus
METaJUIOB

CntaBel

CraBel M UX CBOMCTBA

[TpakTruyeckas pabora Ne 7. Pemenue
AKCIIEPUMEHTATBHBIX 33/1a4 110 TeMe
«MeTasuibl U UX COCIMHEHUS

Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «MeTaniasl u
nX COCOAUHCHUA»




Pemmenue 3amau

BrruncieHus mo XuMu4ecKum YpPaBHCHUAM MACCHI, O6’beMa
HJIM KOJIMYCCTBA BEIICCTBA OJHOI'O U3 MPOAYKTOB PCAKIIUU 110
Macce UCXOJHOT0 BElIeCcTBa, 00bEMY WIIH KOJTUYECTBY
HCXOJHOTO BELIECTBA, COAEPIKALLETO ONPEAEIEHHYIO JI0JI0
npumecein

OPI'AHUYECKASA XUMUA

Tema 6. IlepBoHavaibHbIE
npeacTaBJieHus 00 OPraHuYecKuX
pemrecrBax (1 yac)

[lepBoHavasibHBIE CBEJICHUS O CTPOCHUU
OpraHn4ecKux BemiecTB. OCHOBHBIE
MTOJIOXKEHUS TEOPUH CTPOCHUS
OpraHUYeCKUX coeMHeHUN A.M.
byrneposa. M3omepus. YnpouieHHas
KJIacCU(PUKALKMS OPTraHMYECKUX COCTUHCHUM

Opranuyeckue BEeIeCTBa, XUMUYECKOE CTPOCHHE,
CTpyKTypHBIE (popMysbl. OCHOBHBIE TIOJIOKEHUS TCOPHH
CTpOECHUA OpraHnyeckux coenuHenuii A.M. bytieposa.
N3omepus

Tema 7. YrieBogopoasl (3 uaca)

[penenbHble (HACHINICHHBIE) YTIEBOIOPOIbI

YTIeBOI0PO/IbI, aJIKaHbl, TOMOJIOTH, TOMOJIOTHYECKUN PSI,
TOMOJIOTHYECKAs pa3HOCTh

HenpenenbHbie (HEHACHIIICHHBIE)
YTJI€BOIOPOIbI

HenpenenpHbie yriaeBonopos! (alKkeHbl), 1BOHHAS CBS3b,
MEKIYHAPOIHAs HOMECHKJIATypa alKCHOB, PEaKIHsI
HOJIMMEPH3alMU. AIICTHICHOBBIC YIIIEBOAOPO/IbI (AIKHHBI),
TpPOWHAs CBS3b, IUCHOBBIC YIIIEBOIOPOIbI (AJIKAIHCHBI)

LII/IKJ'II/I‘IGCKI/IC YriieBoaopoasbl. HpI/IpOI[HBIC
HCTOYHHUKU YTIJIICBOJOPOAOB

[uknoankaus! (nuknonapaduubl). BeH3WH, KEpOCHH, Ma3yT.
3amuTa aTMOc(EepHOro BO3/lyXa OT 3arpsi3HEHUS

Tema 8. CiupTsi (1 yac)

CnupTsl

OpnHoaTOMHBIE MPEENbHbIE CIUPTHI, PYHKIIMOHAIbHAS
rpymnmna, paaukan. OU3noI0ruuecKoe JeHCTBUE CIIMPTOB Ha
OpraHu3M

Tema 9. Kap6onoBsie kuciaorbl. JKupsi (1
yac)

Kap6onoBsie kucnotsl. CiioxHbIE dPUPHI.
Kups

KapOoHoBbIe KUCIOTHI, KapOOKcHiIbHas rpymnna. Kupsl,
CJIOKHBIE 2(QUPBI, MbLUIA

Tema 10. YraeBoas (1 yac)

VraeBonasl

VYIuIeBOBL: TIIIOK03a, caxapo3a, KpaxMai U LEeJUII0II03a.
Haxoxnenue B npupone. ['maponus kpaxmana

Tema 11. Beaku. [Tosumepsi (3 yaca)

AMUHOKHUCIIOTEI. benku

benku. CoctaB u 6uosornueckasi pojib OEJIKOB.
AMUHOKHUCIIOTBI, HE3aMEHUMBIE aMUHOKHUCIIOTHI, OETTKH,
BBICOKOMOJICKYJISIPHBIE COSAMHCHHSI, THAPOJIN3 OCITKOB,
(hepMeHTBI, TOPMOHBI

HOHI/IMCpBI — BBICOKOMOJICKYJISIPHBIC
COCIUHECHUA

MaKpOMOJ'ICI(y.TIBI, MOJIMMEP, MOHOMCEP, JICMCHTApPHOC 3BCHO,
CTCIICHb IMMOJIUMEPU3AIUN




Tema 12. Xumus u xu3nb (7 4acoB)

JlekapcTBa

3HaKOMCTBO C 00pa3LiaMH JIEKaPCTBEHHBIX IIPENapaToB

Xumus B OBITY

3HaKOMCTBO C o6pa3uaMH XUMHYECCKUX CPEACTB CAHUTApUHU U
TUTUCHBI

XUMHUSA U IIHAIIA

Xumus 1 numia. KOHCGpBaHTBI IMUIICBBIX ITPOAYKTOB

XuMH4JecKkre BelecTBa Kak CTPOUTCIIbHBIC
" IOACIIOYHBIC MaTCpUaJIbl

XUMUYECKHUE BEIIEeCTBA KaK CTPOUTEIIbHBIC U MOJIEJIOUHbBIE
MaTrepuabl

[TpoGiembI 6€301acHOTO MCIIOTH30BAHUS
BEIIIECTB U XUMUYECKUX PEaKIUid B
MOBCEIHEBHON KU3HU. XUMHYECKOE
3arpsi3HEHUE OKPYXkKAIOLEl Cpebl U €ro

IIOCICACTBUA

[TpoGiemb! 6€30MaCHOTO MCIIOIH30BAHMSI BEIIECTB U
XMMHYECKHX PEaKIUi B MOBCEAHEBHOMN KU3HH. XUMHUUECKOE
3arpsi3HCHUE OKPYKAIOIIEH CpelIbl M €ro MOCIeACTBUS

[TporpaMMoii mpeaycMOTPEHO MPOBEACHUE YETHIPEX KOHTPOJIBHBIX PA0OT U YEThIPEX

m1abopaToOpHBIX PadoT.

Ne | Tema pa3zaesa Bun kontpoJas
KonTpoasnas padora | [IpakTuyeckas padora

1 | DnekTponuTHYecKas JUCCOIHAIUs 1 1
2 | Kucnopon u cepa 0
3 | A3zor u dochop 0 1
4 | Yrinepon v KpeMHUR 1 1
5 | OGmme cBOKCTBA METAIIIIOB 1 0
6 | XuMus U )KU3Hb 1 0

BCEI'O 4 4




TemaTn4eckoe IJIAaHUPOBaHUE

TemaTnueckoe MIaHupOBaHUE 110 XUMHHU 17151 9-TO KJIacca COCTaBJICHO C y4eTOM paboueit
MIPOrpaMMbl BOCITUTAHUS.

Nen/m | njara HaumeHnoBaHue pa3jesia, TeMbl /3
IoBTOpEHUE
1 [ToBTOpenue marepuana 8-ro kiacca
2 [ToBTOpenne marepuana 8-ro kiacca
Tema 1. DiekTpoIUTHYECKAS THUCCONMAIIHS
3 DNEKTPOIUTHl U HEIJEKTPOIUTHI. DIEKTPOIUTHYECKAs IUCCOIMAIINS BEIIECTB B
BOJIHBIX pacTBOpax. DIEKTPOIUTUYECKAs JUCCOIUAINS KUCIIOT, MIEeI04Yei u
coJen
4 Crnalble ¥ CHITbHBIC AIEKTPOJIUTHI. CTETeHb JUCCOITUAIITT
5 Peakuuu noHHOrO0 0OMEHA U YCIOBUS UX IPOTEKAHUS
6 Pemienue 3aa4 1o COCTaBICHHUIO PEaKIUi HOHHOTO OOMEHA
7 I'uaponus coneit
8 OKHCTUTENbHO-BOCCTAHOBUTEIbHBIEC peakiui. OKHCIEHUE U BOCCTAaHOBIICHUE
9 OKHCTUTENbHO-BOCCTAHOBUTENbHBIEC peakiui. OKHCIEHUE U BOCCTAaHOBIICHUE
10 O060011eH1e U TOBTOPEHUE IO TeMe «DIEKTPOTUTHIECKAs] TUCCOIIUALIN.
[ToaroToBka K KOHTPOJILHOM paboTe
11 [TpakTiueckas paborta Ne 1. Perenne skciepuMeHTaNbHBIX 33124 MO TeMe
«DJIEKTPOIIUTUICCKAS JTUCCOITHATIHIS
12 KonTponbnas padota Ne 1 o reme «neKTposuTHdecKas AUCCOIALIHs»
Tema 2. Kucaopon u cepa
13 [Tonoxenue kucnoposa u cepol B [ICXI, ctpoenne ux aromoB. O30H —
AITOTPOIMHASI MOAU(PHUKAIUS KACIOPOIa
14 Cepa. Amotpomnust cepbl. Dusnyeckue U XUMUYECKHUE CBOWCTBA CEPHI.
IIpumeHeHune
15 CepoBogopon. Cynbduabt
16 CepHucTblii Ta3. CepHUCTAs KUCIOTA U €€ COIU
17 Oxcup cepsl (V). Cepnas kuciora u ee cosir. OKUCIIUTENIbHBIC CBOWCTBA
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI
18 Brruricnenust o XMMHYECKUM YPaBHEHUSM PEAKIIUN MacChl, KOIMYECTBA

BE€IICCTBA UJIN 00BeMa 110 N3BECTHBIM MaccCe, KOJIMYECTBY BEIIECCTBA UIJIN O6T)€My
OIHOTO M3 BCTYIIUBIIHUX WX MMOJTYHAOMUXCA B PCAaKIIUU BCIICCTB
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[Tpaktuyeckas padora Ne 2. Pemenue SKCriepuMEHTaIbHBIX 33/1a4 10 TEMe
«Kucnopoa u cepa»

20 [TonsiTHE O CKOPOCTH XMMHUYECKUX peakiuil. Kartanuzaropsl. XuMuueckoe

paBHOBECHE
Tema 3. A3zot u docdop

21 [Tonoxenue azora u ¢pochopa B IEPUOTUICCKON CUCTEME XMMHUIECKUX
AJIEMEHTOB, CTPOEHUE UX aTOMOB. A30T. CBOICTBA, IPUMEHEHNE

22 Ammuak. Puznyeckue u XuMuueckue cpoiicta. [lonydyeHue, mpuMeHeHue

23 Conu aMMoHUS

24 [Tpaktuueckas padora Ne 3 «IlonyueHue aMMuaka 1 U3y4e€HUE €r0 CBOWCTBY

25 Okcup azota (1) u oxcup azota (1V)

26 A30THas KHCJIO0Ta U €€ COJIU

27 OxucnuTeNbHblE CBONCTBA a30THOM KUCIOTHI

28 ®dochop. Amutorponus dpochopa. Cpotictea ocdopa

29 Oxcua pocdopa (V). Oprodhochopras kucioTa u ee cojau. MuHepasibHbIC
ynobpeHus

Tema 4.Yriepoa u KpeMHUM

30 [TonmoskeHue yriepo/ia ¥ KPEMHHSI B IIEPUOTUTICCKON CUCTEME XUMUIECKIX
3JIEMEHTOB, CTPOCHHE UX aTOMOB. AJIJIOTPOIHBIE MOAU(UKALINY yriepoia

31 XuMHUECKue CBOMCTBA yriepoaa. AacopOouus

32 VYrapHslil ra3, CBOHCTBa, (U3NOJIOTHUECKOE ACHCTBUE Ha OPTaHU3M

33 YrieKucelii ra3. YTonpHas KUCIIOTa U €€ COJH

34 [MpakTrueckas padota Ne 5 «I[lonyuenue okcuma yriepona (1V) u uzydenue ero
cBoiicTB. Pacnio3HaBaHue kapOOHATOB»

35 Kpemnuii u ero coenunenus. Crekio. LlemeHT

36 O6o061enne u noTopeHue no TeMam: «Kucnopoa u cepay, «A3ot u pochop»,
«¥Yrnepon u kpeMHuii». Iloaroroska Kk KOHTPOIBHOM padoTte

37 Konrtpomnsnas padora Ne 2 mo temam: «Kucimopos u cepay», «A30T 1
dbochop», «YTaepoa u KpeMHUN»

Tema 5. O61ue cBoiicTBa MeTAJLIIOB

38 [Tonmoxxenne metaiioB B [ICXD JI.M. MenneneeBa. Merayuindeckasi CBA3b.
®dusnyecKue CBOMCTBA METAIIOB

39 XUMH4YECKUE CBOMCTBA METAJUIOB. Psi1 HanpsKeHni MeTaioB

40 [I{erounsle MeTamuibl. Haxoxaenue B mpupoae. Pu3nyeckne 1 XUMHYECKHE

cBoictBa. [Ipumenenue




41 [I{erouno3emenbHble MeTaIbl. Haxoxaenue B npupone. Kanbuuii u ero
coeauHeHus. JKeCTKOCTh BOJIBI M CIIOCOOBI €€ yCTPaHEHUS

42 Amomunuii. Haxoxnenue B npupoze. CBONHCTBA aTlOMUHUS

43 AM(DOTEpHOCTH OKCHJIA ¥ TUAPOKCHIA ATFOMUHUS

44 Kenezo. Haxoxnenue B npupojie. CBoiicTBa xelne3a

45 Oxcupl, ruapokcust u coiu xenesa (1) u sxenesa (1)

46 [Tonsitue o metasmypruu. CriocoOb! osrydeHus MeTajuioB. [1poGiaemsr

0€30TXO0IHBIX ITPOM3BOJICTB B METAJULYPITUHU U OXpaHa OKPYKAIOILIEN CpeJIb

47 CruiaBbl

48 [Ipaktuueckas padota Ne 7. Perienue skcriepuMeHTaIbHBIX 3a/1a4 110 TEME
«MeTanibl U UX COSAUHEHUS

49 Brruucnenust mo XuMHYE€CKUM yPaBHEHHSIM MACChl, 00beMa WIIM KOJIMYECTBa
BEIIIECTBA OAHOIO U3 MPOIYKTOB PEAKIIMU IO MAaCCe UCXOJHOTO BEIIECTRA,
00bEeMY WIJIM KOJIMYECTBY UCXOJIHOTO BEIIECTBA, COACPKAIIETO ONMPEICICHHYIO
JIOJTIO TpUMecei

50 [ToBTOpenue u 0600mEeHne mo Teme «O0mMe cBoiicTBa MeTauioBy. [loaroropka
K KOHTPOJIbHON padoTe

51 KonTponbaas padota Ne 3 mo reme «OOIIME CBOKWCTBA METAIIIIOBY

OPITAHUYECKAS XUMMUS. Tema 6. IlepBoHayaabHble NPeACTABIEHHA 00 OPraHMYeCKUX BelecTBax

52 ITepBoHavanbHBIE CBEIEHUS O CTPOEHUN OPTaHUYECKUX BelecTB. OCHOBHBIE
IIOJIOKEHUS TEOPUH CTPOEHUS OpraHudecKux coennHennii A.M. byrneposa.
N3omepus. YnpouieHHas Kiaccu(uKanus OpraHMuecKuX COeJMHEHUHN

Tema 7. YrieBogopoabl

53 [penenbHble (HACHIICHHBIE) YTIEBOIOPO/IbI
54 HenpenenbHbie (HEHACHIIICHHBIE) YTIIEBOIOPO/IbI
55 [uxnmueckue yrieBoaopoibl. [[pupoaHble HCTOUHUKYU YTIIE€BOA0POIOB

Tema 8. CiupTsi

56 Crnuptbl. @U3N0NIOTrHYECKOE IEUCTBUE CHUPTOB HA OPTaHU3M

Tema 9. Kap6oHoBble Kuca0Thl. 2Kupbl

57 KapOonossie kucnotsl. CroxxHbie 3¢pupsl. XKups

Tema 10. YrieBoanl

58 VYrineBoasl

Tema 11. Beaku. Iloaumepst

59 AMUHOKHCIIOTHIL. benku
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HOJII/IMepBI — BBICOKOMOJICKYJISIPHBIC COCANHCHUA

61 O06o00meHre 1 MoBTOpeHue 1Mo TeMe «OpraHudeckass XUMHUS
Tema 12. Xumusi 1 ;KM3Hb

62 JlekapcTBa. 3HAKOMCTBO C 00pa3amMmu JCKapCTBEHHBIX IpenapaToB

63 Xumus B ObITY. 3HAKOMCTBO ¢ 00pa3iaMyu XMMHUYECKUX CPEJICTB CAHUTAPUU U
THTUCHBI

64 Xumus v uima. KoHcepBaHThI MUIIEBBIX MTPOIYKTOB

65 XUMHUYECKUE BEIIECTBA KaK CTPOUTEIIBHBIC M MOJICIIOUHBIC MAaTEPHAIIBI

66 [TpoGnemb1 6€30MacHOT0 UCIOIB30BAHUS BEIIECTB M XUMHUYECKUX PEaKIUi B
MIOBCEIHEBHOM KU3HU. XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl U eTo
MOCJICICTBHSI

67 [ToBTOpenue u 06006meHue 3a Kypc 9-ro kiacca. [ToaroroBka k HTOroBoi
KOHTPOJILHOHM padoTe

68 HtoroBas koHTpoNbHAs paboTa 3a Kypc 9-ro Kiacca

BCEI'O
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