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1.IlosicHUTEIbLHAS 3aANIMCKA
Pabouas nmporpamma no npeamery «Xumus» cocrasieHa B cootBeTcTBur ¢ OOIT OO0 MOY CII Ne46, ¢
nporpammoit o xumuu I.E.Pyn3urnuca u @.I.®enpamana.

Onucanne mecra B y4eOHOM ILIaHe.

KomnmnuectBo yacos 8 Kmacc 9 kiacc
B menemnro 2 2
3aron 68 68

Y4eOHO-MeTONMYECKOE O0ecedeHHe:
Pymzutu ¢ I. E. Xumus: 8 xi.: yue6. s obmeodpazosar. yupexaenuii / I. E. Pynsutuc, ©. I. denbaman.
— M.: [IpocBe-mienue., 2020 .
Xumust: 8 KII.: SJIEKTPOHHOE MPHIIokKEHNE K yueOHuKy.2018 .
I'apa H. H. Xumus. Pa6oune nporpammel. [Ipeamernas nmuaus yueOnukoB I E. Pymsutuca, @. I.
®enpamana. 8—9 knac- col / H. H. 'apa. — M.: [Ipocsemenue. 2020 1.
I'abpycesa H. M. Xumus: pabouas rerpanp: 8 k. / H. U. I'abpyceBa. — M.: IIpocsemenne.2020 T.
I'apa H. H. Xumust: 3agaunnk ¢ «momormaukom»: 8—9 xi. / H. H. I'apa, H. W. T'abpyceBa. — M.:
[IpocBenienne.2019 .
Panenxuii A. M. Xumus: nunakrudeckuit marepuan: 8—9 ki. / A. M. Panenkuii. — M.:
[IpocBenienne.2019 r.
I'apa H. H. Xumus. Ypoku: 8 xi1. / H. H. 'apa. — M.: IIpocsemenne.2019 .
Pym3utu ¢ I. E. Xumust: 9 ki1.: yae0. mis obmeo6pazosar. yupexaenuii / I. E. Pynsurtuc, @. I denpaman.
— M.: IlpocBemenue. 2019 .
Xumus: 9 KII.: SIIEKTPOHHOE MPUIIOKEHHE K yueOHuKy. 2019 1.
I'apa H. H. Xumus. PaGoune nmporpammel. [Ipenqmernas nunust yueouuxos I. E. Pynsutuca, @. I.
®enpamana. 8—9 kmaccel / H. H. I'apa. — M.: IIpoceemenue. 2020 1.
I'abpycesa H. M. Xumus: pabouas terpans: 9 k. / H. U. 'abpyceBa. — M.: IIpocsemenne.2019 .
I'apa H. H. Xumus: 3agaunuk ¢ «nomontaukom»: 8—9 k1. / H. H. I'apa, H. U. I'abpyceBa. — M..:
[Ipocsemenue. 2019 .
Panmenxuit A. M. Xumus: qupaktudeckuii marepuan: 8—9 kir. / A. M. Pagenxuii. -M.: IIpocsemenne.2019
I'apa H. H. Xumus. Ypoku: 9 k. / H. H. I'apa. — M.: IIpocBenienue. 2019 .
Hudgposbie 00pa3oBaTe/ibHbIE pecypchbl:
OO6pa3oBaka.py
Pemry OI'D
Pemry BITP

2. Ilnanupyemblie pe3y/ibTaTbl 00y4eHHUsI.

N3ydenne xuMuu B OCHOBHOM IIKOJIE TAET BOBMOXKHOCTH IOCTHYB CJICAYIOIINX PE3YIbTaTOB:
OcHOBHBbIE NOHATHS XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MIPeACTABIeHUI)
BbINMyCKHMK HAYy4WTCH: OMKCHIBAaTh CBOMCTBA TBEPIBIX, JKUIKHUX, ra3000pa3HbIX BEILECTB, BBIACISS HUX
CYHICCTBCHHBIC MMPHU3HAKH, XapaAKTCPHU30BATh BCIICCTBA 110 COCTAaBY, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJINBATH
OPUINHHO-CIICACTBCHHBIC CBA3WM MCXKIY AAHHBIMU XapaKTCPHUCTHUKAMH BCHICCTBA, PACKPBIBATH CMBICIT
OCHOBHBIX XMMHUYECKHX TOHSATHUI: aToM, MOJEKYJla, XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOMKHOE
BCIICCTBO, BAJICHTHOCTD, UCITIOJIb3Ys 3HAKOBYIO CUCTEMY XUMMHU, 1/1306pa>1<aTI) COCTaB HpOCTGfIHIHX BCIICCTB
C TIOMOIIIBIO XUMUYECKUX (POPMYIT ¥ CYIITHOCTh XUMUYECKUX PEAKIM C TTOMOIIIBIO XUMUYECKUX YPaBHEHU;
BBIYMCIISITh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO Macchl BEIIECTB, @ TaKKE MACCOBYIO JOJIIO
XUMHUYECKOT0 3JIEMEHTa B COCIMHEHUSX; CPAaBHUBATh IO COCTaBY OKCHIbI, OCHOBAHHUS, KHCIIOTHI, COJH;
KJIaCCI/I(l)I/IHI/IpOBaTL OKCHBblI M OCHOBaHUsS IIO CBOﬁCTBaM, KHCJIOTBI U COJIM — IIO COCTaBy, OIIMCHLIBATbH
COCTaB, CBOWCTBA 1 3HAYCHHE (B MPUPOJE U MPAKTHUECKON AEITeIbHOCTH YEI0BEKa) MPOCTHIX BEIIECTB —
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KHMCJIOpOJia U BOJIOPO/IA; JaBaTh CPABHUTEIbHYIO XapaKTEPUCTUKY XUMHUYECKUX AIEMEHTOB U Ba)KHEHIINX
COEIMHEHHUI €CTeCTBEHHBIX CEMEHCTB IIEJIOYHBIX METaJUIOB U TaJOr€HOB; IMOJb30BAThCS J1a00paTOPHBIM
000pyI0BaHUEM W XUMHYCCKON TOCYIOM; MPOBOJAUTH HECIIOKHBIC XUMUYCCKUE OIBITHI W HAOIFONCHHUS 32
W3MEHEHUSIMU CBOMCTB BEIECTB B TIpollecCe WX MpEeBpallleHui; CcoOMoAaTh TNpaBUiia TEXHUKHU
0€301acCHOCTH TIPY TIPOBEJICHUN HAOITIOICHUI 1 OIBITOB; Pa3JIn4aTh SKCIIEPUMEHTAIBHO KHCIIOTHI M MIENTOYH,
MOJIB3YSCh UHIUKATOPAMU; OCO3HABATh HEOOXOMMOCTH COOMIOCHUS Mep OE30MMacCHOCTH MpY OOpaIleHHu! ¢
KHMCJIOTaMH U LIETI0YaMHU.

BhInycKHUK MOJIY4YUT BO3MOKHOCTH HAYUYMTHCS: TPAMOTHO OOpaIaThCs C BEIIECTBAMHU B TTOBCETHEBHOM
JKU3HHM;, OCO3HABAaTh HEOOXOIUMOCTH COONIONCHUSI TIPAaBUJI DKOJIOTHYECKH OE301acHOTO TOBEACHUS B
OKpY’Kalolllel TMPUPONHON cpefe; TOHMMAaTh CMBICT M HEOOXOAMMOCTH COOMIONEHUS TPEANHCAHHIA,
MpeAJiaraéMbIX B HWHCTPYKIHMSX TIO MCIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XHUMHU U [Ip.;
UCMOJB30BaTh TMPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTU TPU BBIIOJHEHUH HCCIIEI0BATEIbCKIX
MIPOEKTOB [0 W3YyYEHHIO CBOWCTB, CIIOCOOOB IIOJyYEHUS] W pACHO3HABAHMS BEIIECTB; pPa3BUBATh
KOMMYHHUKAaTHUBHYIO KOMIIETEHTHOCTb, UCTIOB3Ysl CPEACTBA YCTHOTO M MUCHMEHHOTO OOIIEHUS, TPOSIBIISATH
TOTOBHOCTh K YBXKCHMIO MHOW TOUYKH 3pPEHHUS MPU OOCYXKIEHHWH PE3YJILTATOB BBIMOIHEHHOW DPaOOTHI;
O0OBEKTHBHO OLIEHUBAaTh MH(POPMAIIHIO O BEUIECTBAX M XUMHUUYECKUX TPOLIECCax, KPUTUUECKU OTHOCUTHCS K
TICEBIOHAYYHON WH(pOpManny, HeToOpOCOBECTHOM peKiamMe, KacaloIeiCs HCIIONB30BAHUS PA3IHIHBIX
BEILIECTB.

Ileproguyecknii 3aKOH W NepHOAUYEcKass cucTeMa xuMu4deckux viemeHToB JI. . MenneneeBa.
CrtpoeHnue BelecTBa.

BbInycKHUK HAYYHMTCSI: KIACCU(PUITUPOBATh XUMUYCCKHE AIIEMEHTHI Ha METAJLIbI, HEMETAJLTBI, JICMCHTHI,
OKCHJIbI U THJIPOKCUIBI KOTOPBIX aM(pOTEepHBI, 1 MHEPTHBIC 3JI€MEHTHI (Ta3bl) JJISi OCO3HAHUS BaKHOCTHU
YIIOPSIOYEHHOCTH HAay4YHBIX 3HAHMM; pacKpblBaTb CMbICI nepuoaudeckoro 3akoHa /. M. Menpeneesa;
OMKCHIBATh U XapaKTepPU30BaTh TAOMMYHYIO (POpMY NEPUOTUYECKON CHUCTEMBl XUMHUYECKHX 3JIEMEHTOB;
XapaKTepU30BaTh COCTAB aTOMHBIX SIZIEp U PACIpPEICIICHHUE YHUCIIA SJIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSM
aTOMOB XMMHUYECKHUX 3JIEMEHTOB MAJIbIX NEPUOAOB MEPUOAUYECKON CUCTEMBI, a TAK)KE KalMs U KaJbLUs;
paziuyarh BUJbI XUMUYECKOM CBSI3M: MOHHYIO, KOBJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HEMOJIIPHYIO U
METaJUIMYECKYy10; M300pakaTh 3JIEKTPOHHBIE (POPMYIIbI BEIIECTB, OOPa30BAHHBIX XUMHUYECKUMU CBSI3IMU
Pa3HOrO BHJA; BBIABIITH 3aBUCUMOCTH CBOMCTB BEILIECTBA OT CTPOCHUS €r0 KPUCTAJUIMYECKON PELIETKU
(MOHHOM, aTOMHOM, MOJICKYISIPHOW, METaJUTMYECKON); XapaKTepH30BaTh XWMHUYECKHE JJIEMEHTHI M HX
COEIIMHEHUS] Ha OCHOBE IOJIOXKEHUS 3JIEMEHTOB B NIEPUOAMYECKOIN CHCTEME U OCOOCHHOCTEH CTPOCHUS MX
aTOMOB; ONMCBIBATH OCHOBHBIE NPEANIOCHUIKM OTKpbITUsA /. 1. MeHnneneeBbIM EpHOANYECKOIO 3aKOHA U
TIePUOAMYECKOM CHUCTEMBI XMMHUYECKHX JJIEMEHTOB M MHOTOOOpa3HyO0 HAydHYIO ACSTEIHHOCTh Y4EHOTO;
XapaKTepU30BaTh HAyYHOE M MHUPOBO33PEHUECKOE 3HAYEHHE IEPUOAUYECKOrO 3aKOHA U NMEPUOAUYECKOU
cucteMbl xumuueckux sneMeHToB JI. M. MenneneeBa; oco3HaBaTh Hay4HbIE OTKPBITUSI KakK pe3yJbTar
JUTITEIIbHBIX HAOIIOIEHUA, OTIHITOB, HAYYHOM MOJIEMUKH, TIPEOIAOICHUS TPYTHOCTEH M COMHEHUH.
BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYMTBHCH: OCO3HABATH 3HAYEHUE TEOPETUUYECKUX 3HAHUM IS
MPaKTUYECKOM JEesITEeTbHOCTH YeJIOBEeKa; OMUCHIBATh M3yUYE€HHbIE OOBEKThI KaK CUCTEMBI, IPUMEHSISI JIOTHUKY
CHUCTEMHOI'0 aHaju3a; NPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTAX IMEPUOIMYECKON CHUCTEMbl XUMHUYECKHUX
AJIEMEHTOB JJIsl OOBSICHEHHSI M TIPEABUACHHS CBOWCTB KOHKPETHBIX BEILIECTB; pa3BUBaTh NH(GOPMAIIMOHHYIO
KOMITETEHTHOCTh TIOCPEJCTBOM YIIyOlleHWsI 3HaHWKW 00 WCTOPUM CTAHOBJICHHUS XUMHUYECKOH Hayku, e
OCHOBHBIX IOHSTHH, NMEPUOINYECKOIO 3aKOHA KaK OJHOIO M3 BAXKHEHIIMX 3aKOHOB MPUPOJIBI, & TaKXKE O
COBPEMEHHBIX JOCTHKEHUSIX HAYKH U TEXHUKHU.

MHoroo0pa3ue XuMH4YEeCKHX PeaKIui .

BohInyckHUK Hay4yuTCsl: OOBSICHITh CYTh XMMHUYECKHUX IPOIIECCOB; HA3bIBaTh NMPU3HAKU U YCJIOBUSA
MPOTEKaHUs] XWMHWYECKHMX pEeaKLUil; YCTAHABIMBAaTh NPHUHANICKHOCTh XMMHUYECKOM pEakuuyd K
onpeneEHHOMY THITY TI0 OTHOMY M3 KJIacCU(DUKAIIMOHHBIX MPU3HAKOB: 1) MO YMCITy U COCTAaBYy MCXOIHBIX
BEIIIECTB M TPOAYKTOB pPEAKIUU (PEaKIMu COCIWHEHUsS, Pa3JIOKCHMsI, 3aMEIIeHUsT U oOMeHa); 2) mo
BBIJICJICHUIO WJIM TIONIOIIEHUIO TEIUIOThl (pPEeaklMM 53K30TEPMUYECKHE U SHAOTEPMHYECKHE); 3) 1o
W3MEHEHUIO CTETEeHEH OKHCICHUS XUMUYECKUX AJIEMEHTOB (OKHCIUTEIHbHO-BOCCTAHOBUTEIIBHBIE PEAKIUN);
4) mo obparuMocCTH mpolecca (peakuyu oOpaTuMble M HEOOpaTUMBbIE); Ha3bIBaTh (PAKTOPHI, BIUSIONIME HA
CKOPOCTb XMMHUYECKUX PEAKIHi; HAa3bIBaTh (PAKTOPHI, BIMSIONIME HA CMEIIEHNE XMMHUUYECKOTO paBHOBECHS;
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COCTABJISITh YPAaBHEHUS OJJIEKTPOJIUTUYECKOM AMCCOLMALMM KHUCJIOT, IIeJIoYeil, coJyiel; NOJHbIE |
COKpAIllEHHBbIC HOHHBIE YPAaBHEHUS pPEaKIUid OOMEHa; YpaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKInii; MPOrHO3UPOBATH MPOIYKTHI XUMHUYECKUX PEaKIi 10 (popMysiaM/Ha3BaHUSIM UCXOTHBIX BEIIICCTB;
OTIpeIeNIATh UCXOAHbIE BelllecTBa Mo (opMysiaM/Ha3BaHUSAM IPOAYKTOB PEaKIMH; COCTAaBIISATh YPaBHEHUS
peakuuii, COOTBETCTBYIOIIMX IOCIIEIOBATENILHOCTH (KIIETIOUKE») MPEBPAILIEHUN HEOPTaHWYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB; BBISBIATH B MPOLIECCE IKCIIEPUMEHTA MPU3HAKHU, CBUJETEIbCTBYIOIIUE O IPOTEKAHUN
XUMHYECKOM PEeaKlMM; TOTOBUTh PACTBOPBI C OINPEACIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEILECTBA;
OTIPEIeIIATh XapaKTep Cpeibl BOIHBIX PACTBOPOB KUCIIOT U LIENI0Yel 0 M3MEHEHNIO OKPACKU UHIMKaTOPOB;
IPOBOAUTH KAYCCTBCHHBIC PCAKIINHU, ITIOATBCPKAAOIIUEC HAJTMINEC B BOAHBIX PaCTBOPAaX BCILICCTB OTACIIBHBIX
KaTHOHOB U aHHOHOB. BBINMYCKHUK NMOJIYYUT BO3MOKHOCTb HAYYHTBCS: COCTaBIIATH MOJIEKYJSpPHBIE U
IIOJIHBIC MOHHBIE YPABHEHUS II0 COKPAIIEHHBIM HOHHBIM YPABHEHUWSIM; IPUBOAWUTH INPUMEPBI PEaKIMA,
MOATBEPKIAIOIINX CYLIECTBOBAaHHE B3aUMOCBS3H MEX Ty OCHOBHBIMHU KJ1aCCaMU HEOPraHUYECKUX BELIECTB;
MIPOTHO3UPOBATh PE3YJBTAThl BO3IEHCTBUS PAa3NUYHBIX (PAKTOPOB HA CKOPOCTh XWMHYECKOW PpEaKIH;
IPOTHO3UPOBATh PE3YJIBTAThl BO3ACUCTBUS PA3IMUHbIX (PaKTOPOB HAa CMELICHHE XUMHUECKOI'O PAaBHOBECHSL.
MHoroo0pa3ue BelecTB.

BbInycKHUK HAYYUTCSI: ONPEACIISATh NPUHAIEKHOCTh HEOPraHUYECKUX BEILIECTB K OTHOMY U3
N3YUCHHBIX KJIaCCOB/ rpymir: METajlyibl U HEMETAJUIbL, OKCHU/bI, OCHOBAHM:, KMUCJIOTEI, COJIM; COCTABJIATDH
(hopMyJIBI BEIIECTB MO MX HA3BAHUSAM; OIPEEIIATh BaJICHTHOCTh U CTETIEHb OKHCIICHUS SJIEMEHTOB B
BEIICCTBAX, COCTAaBJIATH (1)OpMyJ'II>I HCOPTraHNYCCKUX COCI[I/IHGHI/Iﬁ 10 BAJICHTHOCTSIM H CTCIICHSIM OKHCIICHUA
3JIEMEHTOB, a TaKXKe 3apsi/laM HOHOB, YKa3aHHBIM B TaOJIMLIE paCTBOPUMOCTH KUCIIOT, OCHOBAaHUI U COJIeH;
OOBSICHATE 3aKOHOMCPHOCTH U3MCHCHHA (1)I/I3I/I‘-ICCKI/IX M XUMHYECKIX CBOMCTB MMPOCTHIX BCIICCTB (MeTaJ'IJ'IOB
Y HEMETAJUIOB) U MX BBICIINX OKCHJIOB, 00Opa30BaHHBIX IEMEHTaMU BTOPOTO U TPETHETO MEPHOJIOB;
Ha3bIBaTh OOIIME XMMUYECKHE CBOMCTBA, XapaKTEPHBbIE JUIsl TPYIIT OKCUIOB: KMCIOTHBIX, OCHOBHBIX,
amM(OTEpHBIX; HA3bIBATh OOLIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE JIIsl KaX/10T0 U3 KJIACCOB
HEOPraHMYECKHX BEIECTB (KUCIIOT, OCHOBAHUH, COJIEH); MPUBOAUTH IPUMEPHI PEAKLIMA, TOITBEPKIAOLINX
XUMHUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIECTB: OKCUOB, KMCIIOT, OCHOBAaHUN U COJIEH; ONpenessiTh
BCIICCTBO-OKHNCIIUTCIIb U BEIICCTBO-BOCCTAHOBUTCIIb B OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX
COCTaBJIATh IEKTPOHHBIN OaIaHC (U1 U3YYEHHBIX PEaKIHii) 0 MpeUIoKEHHBIM CXeMaM PeaKLVii;
OpOBOIUTH na60paTopHLIe OIIBITHI, MOATBCPIKAAOIINEC XUMHUYCCKHUC CBOMCTBa OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB; IPOBOAUTH JA00PaTOPHBIE ONBITHI IO MOIYYEHUIO U COOMPAHUIO ra3000pa3HbIX
BELLECTB: BOAOPOAA, KUCIOPOAA, YIVIEKUCIIOTO ra3a, aMMHaKa; COCTABIISATh YPABHEHHSI COOTBETCTBYIOLINX
peaxumii.

BpInycKHUK MOJYYHT BO3MOKHOCTB HAYYHMTHCS: IIPOrHO3MPOBATH XUMUYECKHE CBOKCTBA BEILIECTB Ha
OCHOBE HX COCTaBa U CTPOEHHUS; IPOTHO3UPOBATh CIIOCOOHOCTD BEILIECTBA NPOSIBIISTh OKUCIUTEIbHBIE WU
BOCCTAHOBHUTEILHEIC CBOMCTBA C y‘-IéTOM CTETICHEH OKHCIICHHS 3JICMCHTOB, BXOAAIIINUX B €I'0 COCTAaB,
BBISIBIISITh CYILIECTBOBAaHNE T'€HETUYECKOM CBA3M MEXKIY BELLIECTBAMU B Psily: IPOCTOE BELLIECTBO — OKCH
— KHCJIOTa/ TUAPOKCH] — COJIb; XapaKTEpHU30BaTh 0COOBIE CBOMCTBA KOHIICHTPHUPOBAHHBIX CEPHOM 1
A30THOM KHUCJIOT; MPUBOAUTH IPUMEPB] YPABHEHUH PEaKIHii, JISKAMX B OCHOBE POMBIIIUIEHHBIX
CII0co00B MOJIYy4YCHHA aMMHAKa, cepHoﬁ KHCJIOTBI, YyTI'yYHa U CTaJIU; OIIMChIBATH (I)I/I3I/I‘-IGCKI/IG 1 XUMHNYCCKUC
MIPOLIECCHI, SBIISIOIIMECS YaCThIO KPYTOBOPOTA BELIECTB B IPUPO/IC; OPTraHU30BBIBATh U OCYIIECTBIIATh
IIPOEKTBHI 110 UCCIIENOBAHUIO CBOMCTB BEIECTB, UMEIOLIUX BaKHOE IIPAKTUUECKOE 3HAUYEHUE.

3. Coaep:xanmne yueOHOI0 nmpeamera.

8 kaacc.

Pa3gen 1. OCHOBHBIE OHATUS XUMHH (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX MpeacTasiaeHuil) [Ipenmer xumun.
XuMHA Kak 4acTh €CTECTBO3HAHM. BemecTsa 1 MX CBOMCTBA. MeToAnl MO3HAHNUS B XMMUHW: HAOMIOACHUE,
skcriepuMeHT. [Ipuémbr Ge3omacHoOi paboThl ¢ oOopyaoBaHueM W BemiecTBamMu. CTpoeHHE IIaMEHH.
Uucrteie BemiectBa M cMecu. CriocoObl OYMCTKU BELIECTB: OTCTaWBaHUE, (DUIBTPOBAHUE, BbIIIApHMBAHUE,
KPUCTAJUIM3ALMS, JUCTWLIAUNS. PU3HUECKUE U XUMUYECKHUE SIBICHUSA. XUMHUUYECKHUE peakiuu. [IprusHaku
XUMHYECKUX PEAKIM U YCIOBHSI BOSHUKHOBEHHSI U TEYEHHS] XMMHUUYECKUX PEaKIUil. ATOMBI, MOJIEKYJIbl U
WOHBL. BerecTBa MOJIGKYIISIPHOTO M HEMO- JICKYJSIpHOTO cTpoeHus. Kpucrammueckue u amMopdHbIe
BelecTBa. Kpucrammyeckne pemeéTku: HoOHHasi, arTOMHasi U MOJIEKYJISIpHAsl. 3aBUCHMOCTh CBOMCTB BEILLIECTB
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OT THUNa KpUCTAIUTMYECKOU pemi€Tku. [IpocThie U ciokHbIE BEMIECTBA. XUMUYECKUN AIEMEHT. MeTaibl 1
HEeMeTaJuIbl. ATOMHAsI eAMHMIA Macchl. OTHOCUTENbHAs aTOMHAst Macca. SI3bIK XUMHH. 3HAKH XUMHUYECKHUX
AJIEMEHTOB. 3aKOH TMOCTOSHCTBA COCTaBa BEMIECTB. XUMHUeCKue (hopmyiibl. OTHOCHTENbHAST MOJICKYIISIpHAS
Macca. KauecTBeHHbII U KOJMYECTBEHHBIM COCTaB BEIIECTBA. BBIUMCICHUS MO XUMHUYECKHUM (POpMYJIaM.
MaccoBast 10511 XUMUYECKOTO 3JIEMEHTA B CIIOKHOM BEIIECTBE. BaleHTHOCTh XMMHMUYECKHX SJIEMEHTOB.
Ornpenenenre BaJIGHTHOCTH 3JIEMEHTOB 10 (hopmyrne OMHapHBIX coeauHeHud. CocTaBlIeHHEe XMMHUYECKUX
(opmMyn1 OMHAPHBIX COENWHEHHWH TIO0 BAJIEHTHOCTH. ATOMHO-MOJICKYJSIPHOE y4YEHHE. 3aKOH COXpPaHCHHS
Macchl BenecTB. JKusnb u gestenbHocth M. B. JIomoHOCcOBa. XuMmuueckre ypaBHeHUs. TUIIBI XUMUYECKUX
peakmuii. Kucnopon. Haxoxxnenue B mpupoze. [lomydenue kucinopoaa B 1a00paTOpuu U MPOMBIILIICHHOCTH.
du3nueckue M XUMHYECKue cBoiictBa kucinopoma. lopenume. Oxcuapl. IIpumenenue kuciopona.
KpyroBopor kucnopona B mnpupone. O30H, auioTponus Kuciopona. Bo3myx u ero cocraB. 3ammra
arMocepHOro Bo3dyxa OT 3arpsisHeHuil. Bomopon. Haxoxnenwe B mpupone. Ilomyuenwe Bomopona B
7a0opatopurl W TPOMBIIUICHHOCTH. DU3nMYeckne M XUMHUYECKHE CBOWCTBA Bomopoaa. Bomopom —
BOCCTaHOBUTENb. Mepbl 0e30MacHOCTH Mpu padote ¢ BogopoaoM. [Ipumenenue Bogopona. Boga. Metomabt
oTpe/ieNIeHUs COCTaBa BOJbl — aHaJIu3 U cuHTe3. dr3nueckue cBoiicTBa Bosibl. Boaa B npupone u cnocoosl
€€ OYMCTKU. Anpalysi BoAbl. XMMHUYECKHE CBOMCTBAa BoAbl. lIpumenenue Bompl. Boga — pactBopuTensb.
PactBoprMocCTh BeniecTB B Bozie. MaccoBast 10511 pacTBOPEHHOTO BenlecTBa. KonnyecTBeHHbIE OTHOIIEHUS
B xumuu. KommuectBo BemectBa. Monb. MornsipHas Macca. 3akoH ABoraJipo. MossipHblii 00bEM Ta30B.
OTtHocuTeNnbHAs IUVIOTHOCTH ra3oB. OOBEMHBIE OTHOLIEHUS Ta30B MPU XMMUUYECKUX peakuusax. BaxHeimume
KJIacChl HEOpraHMYeckux coeauHeHuil. OKcHnpl: cocTaB, Kiaccudukaius. OCHOBHbIE U KHCJIOTHBIC
okcunbl. Homenkiarypa okcnmoB. PU3MYECKME M XUMUYECKHME CBOWCTBA, TMOJIYYECHHE W MPUMEHEHHUE
okcunioB. ['mapokcunpl. Knaccudukamms runpokcuaoB. OcnoBanusi. Cocras. Lll¢noun u HepacTBopuMbIe
ocHoBaHusl. HoMeHnkatypa. @u3nyeckue 1 XMMUYECKHE CBOMCTBA OCHOBaHWU. Peakiusi HeMTpaiu3aium.
[Tonydyenne u npuMeHeHHEe OcHOBaHHM. AMdoTepHbie Okcuabl W ruapokcuabl. Kucmorel. Cocras.
Kitaccudukanus. Homenkmarypa. @u3ndeckue U XMMHUYECKHE CBOHCTBA KHUCIIOT. BBITECHUTENBHBIN DI
metaoB. Comu. CoctaB. Knaccudukanusa. Homenknarypa. @usudeckue cBoicTBa coned. PactBopumocts
coneii B Boge. Xumuueckwe cBoiicTBa conell. CrmocoObl momyudeHusi coneil. [IpumeHeHue Ccoleid.
I'eneTnyeckas cBsA3b MEXTy OCHOBHBIMM KJIACCAMU HEOPTAHUYECKUX COECTUHEHUM.

Pasnen 2. [lepuoguueckuii 3aK0H U MEpUOANYECKas cucTeMa XxuMmuueckux anemeHToB 1. . Menneneesa.
Crpoenue aroma [lepBoHavasbHbIE MOMBITKH KJIACCU(UKALMU XUMHUYECKUX d3je- MeHTOB. [lonstue o
Ipynnax CXOAHBIX IEMEHTOB. ECTECTBEHHbBIE CEMENCTBA 1IEJIOYHBIX METAJIJIOB U raJoreHoB. biaropoaxsie
ra3pl. [lepuoguueckuii 3axkoH JI. M. Menpneneesa. Ilepuognyeckas cucreMa Kak €CTECTBEHHO-HAy4dHast
KJ1accu(UKaIUs XUMHUUECKUX 31eMeHTOB. TabnmuuHas popma npencTaBieHust KIaCCU(PUKAUN XUMHUUECKUX
anemeHToB. CtpykTypa Tabmuibl «llepuogndeckas cucrema xumudeckux snemeHToB I, M. MenneneeBay
(xopotkast popma): A- u b-rpymmel, nepuonasl. PU3MUECKUNH CMBICT TOPSIKOBOTO 3J€MEHTa, HOMepa
repuosia, HoMepa rpyribl (st snemMeHToB A-rpymi). CTpoeHue aroma: siipo W JIEKTPOHHask 000JI0UKa.
CocraB aToMHBIX siiep: NPOTOHBI M HEUTpOHBI. M30TOmbl. 3aps aroMHOIO siipa, MaccoBOE YMCIIO,
OoTHOCUTeNbHasi atomHasi Macca. CoBpeMeHHas (OpPMYIHPOBKA TMOHITHUS «XUMHYECKHUI AJIEMEHT».
DnekTpoHHasi 000JI0YKa aToMa: MOHITHE 00 SHEPreTHUECKOM YpPOBHE (AJIEKTPOHHOM CJIOE), €r0 EMKOCTH.
3anonHEHUe SJIEKTPOHHBIX CJIOEB Yy arOMOB 3JEMEHTOB MEPBOIO—TPETHETO MepruooB. CoBpeMeHHas
(hopMyIIMpOBKa MEPHOIMYECKOTO 3aKOHA. 3HaYEHUE Mepuoaudeckoro 3akona. Hayunsie noctkenus . U.
MeHieneeBa: UCHPABICHUE OTHOCUTENBHBIX aTOMHBIX MAaccC, MPEICKa3aHue CyIIECTBOBAHUS HEOTKPBITHIX
2JIEMEHTOB, NIEPECTAHOBKM XMMHUYECKHUX IEMEHTOB B Ileproandeckoi cucreme. JKu3Hp 1 1esTenbHOCTh /.
. Menneneesna.

Paznen 3. CrpoeHue BemiectBa IIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. OCHOBHBIE BUJbI
XUMHYECKOM CBSI3U: KOBAJICHTHAsSI HETIOJISIPHAsL, KOBAJICHTHAs NOJISIpHAs, MOHHAs. BaJ€eHTHOCTB 3/IEMEHTOB B
CBETE MIEKTPOHHOU Teopun. CteneHb okucieHus. [IpaBuia onpeneneHus CTENeHN OKUCIEHUS SIIEMEHTOB.

9 knacc

Paznen 1. MHoroobOpasue XxuMuueckux peakmuid. Krnaccupukaipst XUMHUYECKHX PEaKIMid: peaKiiu
COCIMHEHMS, pPAa3lIOKEHHUs, 3aMelleHus, oOMeHa. OKUCIUTETbHO-BOCCTAHOBUTENBHBIE — PEaKIIHH.
Oxucnurenp, BOCCTAHOBUTEINb, IPOLECCHl OKUCIEHMST M BoOccTaHOBIEeHUs. (CocTaBleHHE ypaBHEHUH
OKHUCJIUTETHHO-BOCCTAHOBUTENILHBIX PEAKIUil C MOMOIIBI0 METoJa 3JeKTpPOHHOro OanaHca. TerioBble
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3(p(}EKThl XUMHUYSCKUX PEAKIUH. DK30TEPMUYCCKUE M DHJIOTCPMHUYCCKHE PEaKIMU. TepMOXHMMHUYCCKHE
ypaBHEHUsl. Pacd€rbl MO TEPMOXUMHUYECKUM YypaBHEHUsSIM. CKOPOCTh XMMHYECKUX peakuui. dakTopsl,
BIIMSIIOIINE HA CKOPOCTh XUMUYECKHUX peakiuid. [lepBonauansHoe npeacTaBienne o karanuse. OOparumbie
peakuuu. [loHsTHE O XMMUYECKOM PaBHOBECUU. XMMHUUYECKUE PEAKLIMU B BOAHBIX pacTBOpax. DJIEKTPOIUTHI
u HednekTpoauThl. Mowubl. Karnonsl u anuonHbl. [wmaparHas Teopusi pacTBOpPOB. DJICKTPOIUTHUECKAS
JUCCOLIMAIUS KUCITIOT, OCHOBaHUH U conieid. CnaOble U CUJIbHBIC AMIEKTPONIUTHL. CTeneHb AUCCOIUAITIH.
Peakiiny noHHOTO OOMEHa. YCIIOBUS TE€UEHHUS PEaKIMidi MOHHOTO OOMEHa JI0 KOHIAa. XUMHYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCAMHEHHWH B CBETE NPEACTABICHUI OO0 3IEKTPOIUTUYECKON
JTIMCCOITUAITIY M OKUCIIUTEILHO-BOCCTAHOBUTEIIBHBIX peakiusix. [ToHsaTre o ruaponmse comeil.

Pa3znen 2. Muoroo6pasue BemiectB. Hemeramnbl. ['anorensl. [lonokeHrne B MepHOAMYECKONM CHUCTE- Me
XUMHUYECKHX DJIEMEHTOB, CTPO€HHE HMX aTtoMoB. Haxoxmenue B mpupoae. PuU3MYECKUEe U XUMUYECKHE
CBOMCTBa TaJIOreHOB. CpaBHUTENIbHASI XapaKTEPUCTHKA TaJIoreHoB. [lonyyenne u npuMeHeHue rajloreHoB.
Xgop. dusndeckne U XMMHYECKHE CBOMCTBa xiopa. [Ipumenenue xiopa. Xmoposonoporn. dusmyeckue
cBoictBa. Ilomyuenue. ConsiHast kucnora U e€ conu. KauecTBeHHass peakuusi Ha XJIOPUJI-HMOHBIL.
PacnioznaBanue xsopuaoB, OpoMuioB, noauaoB. Kuciopon u cepa. [lonokeHne B IEPHOAMIECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB, CTpoeHue ux aromoB. Cepa. Amorponusi cepbl. PU3NUECKUE U XUMUYECKHE
cBorictBa. Haxoxnenne B mipupoze. [Ipumenenue cepwl. CepoBomopon. CepoBomopoaHasi KUCIOTa U €€
comu. KauectBennas peakuus Ha cynbdua-uonsl. Oxcup cepbi(1V). @usndeckue 1 XUMUYECKUE CBONCTBA.
[Mpumenenwne. CepHuctas kuciora u e€ conu. KauecTBeHHas peakius Ha cynbPuT-noHbL. Okcup cepbi(VI).
CepHast kucnora. XHUMHUYECKHE CBOWCTBA pa30aBICHHOW W KOHIICHTPUPOBAHHOM CEPHOM KHCIOTHL
KadecTBeHHast peakims Ha Cylb(aT- HOHbL. XUMUYCCKUAC PEAKITHH, JIKAINE B OCHOBE IMOTyICHUS CEPHOM
KHUCJIOTHI B TPOMBINIICHHOCTH. [IpuMenenue cepHoil kuciaoTel. A3or u  ¢ocdop. Ilonoxenue B
TIePHOMYECKON CHCTEME XUMHUYECKHX JJIEMEHTOB, CTPOCHUE UX aTOMOB. A30T, (PU3NYECCKUEC U XUMHUCCKHE
CBOICTBA, NOJly4eHHE U puMeHeHue. KpyroBopot azora B pupoae. Ammuak. Ousndyeckne 1 XUMHUYECKUE
CBOMCTBA aMMHMaKa, MojydeHue, mnpumeHeHue. Conu aMMOHUsS. A3OTHAas KHCJIOTa W €€ CBOMCTBA.
OxkucIuTeNnbHbIE CBOMCTBA a30THOM KUCIOTHI. [lomydeHne a30THON KUCIIOTHI B JJaopaTropuu. XUMHUYECKUE
peaKkiuu, JiexKaliue B OCHOBE TMOJIyYeHHUs] a30THOM KHUCIIOTHl B IIPOMBIIUICHHOCTU. [Ipu- MeHeHne a30THOM
KuCIOThl. CoOnM a30THOM KHCJIOTHI M HMX TpUMEHeHHe. A3oTHbIe ymoOpeHus. Docdop. Ammorpornus
dhocdopa. DPusnueckue u xumudeckue cBoiictBa Gocdopa. Oxcun Gocdopa(V). PochopHas kuciora u eé
com. dochopubie ynoopenus. Ymiepon u kpemuui. [lonoxeHue B meproanyeckoil CHCTEME XUMHUYECKIX
3JIEMEHTOB, CTPOEHUE UX aTOMOB. YIiepod. AjutoTponus ymiepona. PU3N4ecKue 1 XMMHUYECKUE CBOMCTBA
ymiepona. AfacopOrusi. YrapHbIil ra3, CBOMCTBA U (DU3UOJIOTUUECKOE JACHCTBUE HA OPraHU3M. YIJICKUCIIBINA
ra3. YrombHas kuciota u e€ comu. KadecTBeHHasi peakiusi Ha kapOoHaT-MoHBL. KpyroBopoT yriepona B
npupoze. Oprannyeckne coenunenus ymiepona. Kpemamnii. Oxcupn kpemuusa(IV). Kpemuuesas kucnora u
e€¢ comu. Crexno. Llement. Meramibl. [lonokeHne MeTaiioB B NEPUOANYECKONM CUCTEME XMMHMUYECKHUX
JJIEMEHTOB, CTPOEHME HX aroMoOB. Meraimmmyeckas cBsi3b. PU3NYECKUE CBOMCTBA METAJUIOB. Psn
AKTUBHOCTH METAUIOB (RJIEKTPOXUMHUYECKUM ps HaNpsDKEHUN MeTauioB). XHMHUYECKHE CBOMCTBA
MetaiioB. OOmue crnocoOsl monyueHus: MmeramuioB. CruiaBel MetauioB. [llenounsie Metaisl. [lonokenne
LIEJIOYHBIX METAUIOB B TEPU- OJIMYECKOM CHUCTeMEe, CTPOCHHME WX aroMoB. HaxokieHue B Tpupoe.
@u3NUeCKue M XUMHUYECKHE CBOMCTBA IIEJIOYHBIX METAUIOB. lIpMMeHeHue IIeTOYHbIX METauIoB UM HX
coequHennil.  lllenounoszemenbHpie  MeTtawibl.  [lomokeHME — MIETTOYHO3EMENBHBIX  METAUIOB B
MEPUOANYECKON CHCTEME, CTpOeHHME HX aromMoB. Haxoxknmenwe B mpupoje. MarHuii W KajdbLMM, HX
BakHelme coenuHeHus. JKECTKOCTh BOABI M CrOCOObI e€ ycTpaHeHus. AmoMuHui. llonoxenue
aIIOMUHUSI B TEPUOJUYECKOM CHUCTEME, CTpOoeHHE ero aroMa. Haxoxnenue B mipupose. Puznyeckue u
XUMHUYECKHE CBOWcTBa amoMuHus. [IpumeHeHune amoMuHHS. AMQPOTEPHOCTH OKCHAA W THUIPOKCHAA
amoMunus. JKeneso. [lomoxkeHne xene3a B IEPUOAUYECKON CUCTEME, CTPOEHHUE ero aroma. HaxoxieHue B
npupone. PU3MYECKUEe M XUMHUYECKHE CBOWMCTBA »Kejie3a. BaKHEHIIMe COEOUHEHHMs >KeJie3a: OKCHIBI,
ruapokcuasl u conu xene3a(ll) u xeneza(Ill). KauectBennsie peakmyu Ha nonsl Fe2+ u Fe3+ .

Paznen 3. Kparkuii 0030p BaKHEMIIMX OpraHMveckux BemiecTB IIpenmer opraHUYeckoll XUMHH.

Heoprannueckne u opraHMYecKHE COCIUHEHMs. YTIIEpOJ — OCHOBA >XKM3HM Ha 3emiie. OcoOeH- HOCTH
CTPOCHMS aroma ymiepoJa B OPraHUYECKUX COEIUHEHUSX. YIieBomoposbl. lIpenenbHbie (HACHIIIIEHHBIC)
yIJIEBONIOpONbl. MeTaH, 9TaH, NpOMaH — MPOCTEHIINE NPEACTABUTETN MPEAENbHBIX YIIIEBOIOPOIOB.
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CrpykTypHBIE (HOPMYITBI YIIIEBOAOPOIOB. [ OMOIOTHYECKUN Psifl TIPENETFHBIX YIIIEBOAOPOIOB. [ oMoOIory.
du3NuecKkue U XMMHUYECKHE CBOMCTBA IPENEIbHBIX YIVIEBOIOPOAOB. Peakiuy ropeHuss U 3aMelICHUsI.
Haxoxnenne B 1mpupoae IpenenbHbIX — ynieBoaoponoB. Ilpmvenenne Merana. HenpenenbHbie
(HeHaCBIIIEHHBIE) YIIIEBOAOPO/bl. DTUICHOBBIN Psiji HEMIPEACIbHBIX YIIIEBOAOPOAOB. DTUiieH. dusnueckue
1 XMMHUYECKHE CBOMCTBA TWiIEHA. Peakius npucoennHenys. KadecTBeHHbIE peakiuy Ha 3TWieH. Peakiys
nommepusanuu. [lomustunen. [Ipumenenne stuneHa. ALIETUICHOBBIN Psii HENPEAEIbHBIX YIIIEBOAOPOIOB.
Anerwien. CpoticTsa anetwiieHa. [Ipumenenue aneruineHa. [Iponssomasie yrieBomnoponoB. Kparkuii 0630p
OPraHMYECKUX COEAWHEHUH: OIHOATOMHBIC CIUPTHI (METaHO], 9TaHOJN), MHOTOATOMHBIC CIHPTHI
(3TUIICHIIIMKONb, TIMIIEPHH), KapOOHOBBIE KHUCIOTHI (MypaBbUHAs, YKCYCHasi), CIOKHBIC 3(PHPBI, JKUPHI,
YINIEBOJIBI (IVIFOKO3a, caxapo3a, Kpaxmall, IEeJUII0N03a), aMUHOKUCIIOTHI, OelKku. Ponb OenkoB B OpraHus3Me.
[TonsiTHE O BHICOKOMOJIEKYJISIPHBIX BellecTBaX. CTPYKTypa MOJIMMEPOB: MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, CTENEHb NOoJMMepHU3aluy. [1onuaTrieH, NonuMnponuieH, MOJIMBUHUIXIOPU.

4. TemaTu4eckoe NMJIAHUPOBAHHUE.

8 kaace.
Ne Tema (paznemn) KonmnuectBo KonmuuectBo |KonTponsH
/T 4acoB 4acoB bIX paboT
(aBTOpCKas (cxoppekTupo-
porpaMmma) BaHHOE)

1 OcCHOBHbIE TMOHATHS XUMHUH(YPOBEHb aTOMHO- 51 51 3
MOJIEKYJISIPHBIX IIPEACTABICHUN)

2 [Iepponnyeckuil 3aKOH ¥ MEPUOANYECKAsT CUCTEMA 7 7 0
XUMHUYECKUX AJIIEMEHTOB JA.N.Meunneneesa.
CrpoeHue aroma.

3 CrpoeHnue BeniecTsa. XMMHUECKas CBA3b. 7 7 1

4 Pe3epBHOE BpeMs (YpPOK IOBTOPEHUS). 5 3 0
Hroro: 70 68 3

9 kJ1acc.

KonuyecTBO 4acoB yMEHBIIIEHO 3a CYET ypOKa MOBTOPEHUSI.

Ne n/mt Tema (paznein) KonmnuectBo KonmuuectBo |KoHTpob-

4acoB 4acOB(CKOpPPEK- HBIX paboT
(aBTOpCKas THPOBAHHOE)
porpaMmma)

1 MHoroo6paszue XMMHYECKHX PEAKIIHi. 15 15 1

2 MHuoroo6pasue BeIecTs. 43 43 2

3 Kparkuit 0030p BaXHEHIINX] 9 9 0

OpPraHUYECKHX BEIECTB.
4 PesepBHOE BpeMs (YpOKU IOBTOPEHUS) 3 1 0
Hroro: 70 68 3




