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Pabouas mporpamMma mo XMMHHM COCTaBJIEHa Ha OCHOBE aBTOPCKON MpPOTrpaMMbl aBTOPOB:
O.C. Taopuensna, WN.I'. OctpoymoBa, C.A. CnaakoBa cooTBeTCTByIOIIeH DenepaabHOMY
KOMITIOHEHTY [ 'ocy1apcTBeHHOTro cTaHaapTa o0miero oopa3oBanus U JOMYIEHHOH MHUHUCTEPCTBOM
obpazoBanus u Hayku Poccuiickoit @enepanuu (O.C. I'abpuensn, U.I'. Octpoymos, C.A. Ciaakos,
[Tporpamma Kypca XxuMuu i 8-9 KiaccoB 001e00pa30BaTENbHBIX YUPEKACHUN — 2-€ U3/1aHue,
nepepaboranHoe W jgonoiaHenHoe — M.: IlpocBemenune, 2020r.). lannas pabouast mporpaMma
peanu3yercst B ydyeOHUKaX AJisi 00meoOpa3zoBareibHbIX yupexaenuin aBtopos: O.C. I'abpuensna,
N.I". Octpoymona, C.A. CnagkoBa «XuMus. 8 Kinacc» U «XuMusl. 9 Kinaccy

Pabouas nmporpamma npeaycMaTpuBaeT MpOBEACHUE MPAKTHUECKUX U JIAOOPATOPHBIX padoT,

HECJIOKHBIX SKCIIEPUMEHTOB U OMHCAHUE UX PE3YJbTATOB.

B coorBerctBun ¢ yuebubM 1uiaHoM MKOY «AngpuanoBckas OOLL» Ha u3ydyenue
XUMUSL OTBOJUTCA :

1) «Xumusa 8 ximacc» — 68 uyacoB (2 yaca B HeNENO) B 8§ KJIacce; YTO COOTBETCTBYET
0a30BOMY YPOBHIO 00yUYEHHUS.
2) «Xumus 9 kiaccy — 68 yacoB (2 yaca B Hemeno) B 9 Kiacce; 4TO COOTBETCTBYET

0a30BOMY YPOBHIO 00yUYEHHS.

|. Ilnanupyembie pe3yJibTaThl OCBOEHUsI Y4eOHOr0 MpeaMeTa

8 kaacce

3HATh / MOHMMATh:

® XUMHMYECKYK CHMBOJIMKY: 3HAKH XUMHYECKHMX 3JIEMEHTOB

e XMHUYECKHE TIOHATHS: BEIIECTBO, XHWMHUUYECKUH JJICMEHT, aToM, HOH, MOJIEKyJa
OTHOCHUTEJIbHAS aTOMHAsA U MOJIEKYJISIPHASI MACChl

® OCHOBHBIE 3aKOHBI: IEPUOJUYECKUIN 3aKOH

® U30TOIbI, XUMUYECKAs CBS3b, JIEKTPOOTPULIATEIIBHOCTD, BaJICHTHOCTD, CTENIEHb OKUCIIEHUS

® XMHUYECKHE MOHSTHS: MOJIb, MOJISIpPHASI Macca, MOJISIPHBIA 00bEM

® pacTBOPBI, AIEKTPOIUT U HEIIEKTPOIIUT, FJEKTPOIUTHYECKAS TUCCOLIMALINAS

® OKHCIIMTENIb U BOCCTAHOBHUTEIIh, OKUCIEHUE X BOCCTAHOBJICHHE

YMmerh:

® HA3BIBATh XUMHUYCCKHE IICMCHTHI

® O0BACHATh (PU3UYECKHM CMBICT ATOMHOTO HOMEpa XUMHYECKOTO DJJEMEHTa, HOMEpPOB
IPYNIIBI U IEPUOJAA, K KOTOPBIM NPHUHAMICKUT B Inepuoandecko cucreme JI.M.Menneneena;
3aKOHOMEPHOCTH M3MEHEHUs CBOWCTB JJIEMEHTOB B INPEAENax MaJIbIX IEPUOJOB M TJIABHBIX
MOATPYIII

® XapaKTepU30BaTh DIEMEHTHl (OT BOJOPOAA JO KajiblMs) MO WX TMOJOXKEHUIO B
nepuoanydeckoit cucreme J[.M.MenneneeBa u ocoOeHHOCTEN CTPOSHUS UX aTOMOB.

® ONPENIENATh BAJIEHTHOCTh XHUMHUYECKUX DJIEMEHTOB, OINPEAENATh CTENEHb OKHCICHUS
XUMUYECKHUX AJIEMEHTOB, TUIl XUMUYECKON CBSI3U B COETMHEHUSIX, 3apsii HOHA

® COCTaBIISITb CXEMBI CTPOEHHUS aTOMOB TMEPBBIX 20 AJIEMEHTOB MEPUOJMYECKOW CHUCTEMBI
A N.MennaeneeBa

® 00BSCHATH 3aBUCUMOCTh CBOWCTB BEIIIECTB OT X COCTaBa U CTPOCHUS

® BEIYHCIISATh KOJIMUYECTBO BEIIECTBA, O0BEM MM Maccy MO KOJUYECTBY BEIIECTBA, 00BEMY
WJIM MACCE PEareHTOB UJIM IIPOAYKTOB PEAKIIUU

® Ha3bIBaTh M3YYEHHBIC BEIIECTBA, OMPEACNSATh MPUHAIIEIKHOCTh BEIMIECTB K Pa3JIMYHBIM
KJIaccaM COEIUHEHUN

® O0BSCHATDH CYITHOCTh PEAKIIUii HOHHOTO OOMEHa

® XapaKTEpPU30BaTh XUMHYECKNE CBOMCTBA U3YUEHHBIX BELIECTB

® O0BSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS



® BLITTOIHATH XUMHUYCCKUI OKCIICPUMCHT IO PACIIO3HABAHUTIO BCUICCTB
® OIIPCACIATE OKHUCIUTEIIb U BOCCTAHOBUTCIIb.

9 kJjacc

3HATh / IOHUMAThH

¢ XUMHUYCCKYH0 CHMBOJIMKY: 3HAaKH XHUMHYCCKUX DOJICMCHTOB, (bOpMy.]'IbI XUMHYCCKHUX
BCIICCTB U YPABHCHUA XUMHUYCCKUX peaKm/Iﬁ;

¢ BAKHEHIIINE XUMUYECKHE ITOHATHS: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHbIE
aTOMHasi U MOJIEKYJISIpHask Macchl, HOH, XUMHUYECKasi CBsA3b, BELECTBO, KJIACCU(UKAIIMs BEILECTB,
MOJIb, MOJIIDHAs Macca, MOJISIPHBIA O00beM, XUMHUECKas peakius, KJIACCH(PHUKAIMI PpEeaKiHi,
JIEKTPOIUT U HEIJIEKTPOJIUT, IIEKTPOJUTHUYECKAsT AUCCOLMALMS, OKUCIUTENb U BOCCTAHOBUTEIb,
OKHCIICHHE U BOCCTAHOBIICHUE;

¢ OCHOBHBIC 3aKOHBI XHWMHHU: COXPAHCHHUA MACChl BCIICCTB, IIOCTOSAHCTBA COCTaBa,
nepﬂozmqecm/lﬁ 3aKOH;

yMeTh

® Ha3bIBaTh: XMMHUECKUE JIEMEHThI, COETUHEHUS U3yUYEHHBIX KJIACCOB;

® OOBSICHSTD: (PU3UUECKUN CMBICT aTOMHOTO (ITOPSAAKOBOr0) HOMEPAa XUMHUYECKOTO HIIEMEHTa,
HOMEpPOB I'PYIIBI U MEPHUOJA, K KOTOPBIM AJIEMEHT NPUHAUICKUT B nepuoaundeckoi cucteme J1.1.
MeHeneeBa; 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB 3JIEMEHTOB B IpEAENiax MajblX MEPUOAOB U
[JIaBHBIX MOATPYII; CYLITHOCTh PEAKIMIl HOHHOTO 0OMEHa;

® XapaKTepU30BaTh: XMMHUYECKHE O3JIEMEHTHl (OT BOAOpOJAa A0 KalbLMs) HA OCHOBE HX
MOJIOKEeHUs B nepuoaudeckor cucreme [[.M.MenneneeBa u ocoOeHHOCTEH CTPOCHHUS MX aTOMOB;
CBS3b MEXJY COCTaBOM, CTPOCHHEM M CBOMCTBaMM BEIIECTB; XMMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKHUX BEILECTB;

e OIIPENENATh: COCTaB BEIIECTB MO UX ¢opMmynaaMm, MOPUHAIICKHOCTh BEHIECTB K
OIpPECIEHHOMY KJAacCy CO€AMHEHUN, TUIBI XUMHYECKMX pEaKLUW, BaJIEHTHOCTb U CTENEHb
OKHCJIEHUSI DJIEMEHTA B COEJUHEHUAX, TUIl XUMHUUYECKOW CBSI3M B COEIUHEHMSIX, BO3MOXHOCTbH
MPOTEKaHUs peakuii HFOHHOTO 0OMEHa;

® COCTaBJIATh: (POPMYJIbI HEOPraHUUYECKUX COECIMHEHNN N3YUEHHBIX KIACCOB; CXEMbI CTPOCHUS
atomMoB TiepBeIXx 20 oreMmeHTOB mnepuoanueckoit cuctemsl J[.M.MenneneeBa; ypaBHEHUSA
XUMUYECKUX PeaKLnii;

e 0OpaniaTbcsa ¢ XMMHUYECKOH MOoCy10i U 1a00paTOpHBIM 000pYI0BaHUEM;

® PaCIlO3HABAaTh OMBITHBIM MYTEM: KHCIOPOJ, BOAOPO/, YIJIEKUCIbIN ra3, aMMHAaK; pacTBOPHI
KHCJIOT U IIeNI0Uei, XJIOpHI-, Cylbdar-, KapOOHAT-UOHBI;

® BLIYMCIISATH: MACCOBYIO JIOJIF0 XMMHUYECKOTO 3JI€MEHTA M0 (GopMyJie COeAMHEHUSI; MACCOBYIO
JIOJIIO0 BEIIECTBA B PacTBOPE; KOJIMYECTBO BEIIECTBA, 00BEM MJIM MAcCy IO KOJMYECTBY BEIIECTBA,
00BeMY WIJIM Macce peareHTOB UJIH MPOJIYKTOB PEaKIIUu;

HCIIOJIB30BaTh HpI/IO6p€TCHHBI€ 3HaHUA W YMCHHUA B HpaKTI/I‘IeCKOﬁ JCATCIIBHOCTH H
HOBCCHHCBHOﬁ KU3HU AJIA:

e 0€30I1aCHOr0O O6paH_[CHI/ISI C BCIICCTBAMU U MaTCpraIaMU,

® OKOJIOTMYCCKU T'PaMOTHOI'O MTOBCACHUA B OKp}I)KaIOIJ.Ieﬁ cpeac;

® OIICHKU BJIMAHUSA XUMHUYCCKOI'O 3arpsA3HCHUA oxpyncaromeﬁ CpCAbl Ha OPraHr3M YCJIOBCKA,
o KpI/ITI/I‘{CCKOﬁ OLCHKHU I/IH(bOpMaLII/II/I 0 BCHICCTBAX, UCIIOJIL3YCMbBIX B 6LITy;

® [IPUT'OTOBJICHUA PAaCTBOPOB 3aJJaHHOM KOHIICHTPpAalHu.



TpeGoBaHus K YPOBHIO MOATOTOBKH BHIITYCKHUKOB

Coonrwooams npasuna:

— TEeXHUKU O€30MacHOCTH TpU OOpaIIeHUH C XMMHUYECKOW MOCYIOH H J1abopaTOpHBIM
o0opynoBaHueM (MpoOUpPKaMU, XUMHUYECKHUMH CTaKaHAMHU, BOPOHKOH, TaOOPATOPHBIM IITATHUBOM,
CIIUPTOBKOM ); paCTBOPaMHU KHUCIIOT, IIEJIOYEH,

HErameHoW W3BECThbI0, BOJOPOJIOM, METAaHOM, OCH3WHOM, SJOXMMHUKATaMU, MHUHEpAIbHBIMU
y100peHusIMY;

— JUYHOTO MOBEJIEHUs, CIIOCOOCTBYIOIIETO 3alllUTE OKPYKAIOIIEH Cpellbl OT 3arpsS3HEHNUS,

— OKa3aHWsI IOMOIIY TTOCTPAIABIINM OT HEYMEIOro OOpaIIeHHsI ¢ BEIIECTBAMH.

Ilpoeooump:

— HarpeBaHue, OTCTauBaHue, PHIITPOBAHUE U BHITAPUBAHUE;

— OIIBITHI 11O TTOJTYYCHHIO U COOMpaHUI0 Kuciaopoaa, okcuna yriaeposaa (1V), Bogopona;

— paclo3HaBaHUE KUCIOPOJa, BOAOPO/A, YIIEKUCIOro Ia3a, paCTBOPOB KHUCIIOT U LIEI0YEH,
XJIOpHU-, CyJbdaT- 1 KapOOHAT-UOHOB;

— wusroroBieHue mozenen moiekyin Bemects (Hz0, CO,, HC1, CHa, CoHg, CoHa, CoHy,
CH;30H, C,HsOH, CH3COOH);

— BBIYHCIICHHS: ) MacCOBOM JOJIW XMMHYECKOTO »jieMeHTa 1Mo (opmylie BelmecTa, 0)
KOJIMYECTBA' BellecTBa (Macchl) MO KOJWMYECTBY BelIeCTBa (Macce) OAHOTO M3 BCTYNHUBIIMX B
PEaKIINIO WU TIOJTYUYEHHBIX BEIIECTB, B) MACCOBOM JIOJIM pACTBOPEHHOTO BEIIECTBA.

Hasvieams:

— XUMHYECKHUI 3JIEMEHT MO €r0 CUMBOJLY;

— BEIIECTBA M0 UX XUMHUYECKUM (HopMyram;

— CBOWCTBA HEOPTAaHUYECKUX U OPTraHUYECKUX BEIIECTB;

— (pyHKIIMOHAJIBHBIE TPYIIIBI OPTaHUYECKHUX BEIIECTB;

— TPU3HAKU U YCIOBHS OCYIICCTBIICHUS XUMHYCCKUX PEAKIIHI;

— (paxTOpBI, BAUSIONINE HA CKOPOCTh XUMUYECKON PEaKIUH;

— THUIIBI XUMUYECKHUX PEAKIIHiA,

— OMOJIOTUYECKHU BaXKHBIE OPraHUYECKUE COSAMHEHHUS (YTIIEBOIBL, KHUPHI, OCIKH).

Onpedenamep:

— MPOCTHIE U CIOXHBIC BEIIECTBRA;

— TMPUHAJICKHOCTD BEIIECTB K ONMPEICICHHOMY KJIacCy;

—  BaJIGHTHOCTh U (WJIM) CTEMEHb OKHCIEHUS XWMUYECKUX OJIEMEHTOB B OWHApPHBIX
COCTMHCHUSIX;

— BHJ XUMHYECKOH CBS3U MEXAY aTOMaMH B TUITUYHBIX CIIydasx: a) IETOYHOH MeTal —
rajiore, 0) BOJ10poJ — TUIIMYHbIE HEMETAJUIbI, B) B MOJIEKYJIaX MPOCTHIX BEILIECTB;

— THUN XMUMHYECKOH peakIMH: a) MO YMCIYy M COCTaBY UCXOIHBIX BEIIECTB M MPOIYKTOB
peakmuu, 0) mTo Xapaktepy TerioBoro »¢@Qexra, B) MO H3MEHEHHMIO CTEMEeHEW OKHUCICHUS
XUMHYECKHUX DJIEMEHTOB.

Cocmasgnamo:

— GopMyIbl HEOPTAHUYECKUX COCTUHEHHH (10 BaJCHTHOCTH XMMHUYECKHUX JJIEMEHTOB WIIH
CTEIIEHU OKUCIICHU);

— MOJIEKYJISIpHBIE, CTPYKTYpHBIE (POPMYIIBI OpraHUYECKHX BEIIECTB;

— CXEMBI pachpeielieHUs] JIEKTPOHOB B aTOMaxX XHMHYECKUX DJIEMEHTOB C MOPSIKOBBIMH
Homepamu 1—20;

— ypaBHEHUS XUMHUYCCKHUX PEAKIIUHA PA3IMIHBIX THIIOB;

— YpaBHEHHUS IEKTPOTUTUYECKON TUCCOLUAIIMU KUCIOT, OCHOBAHUH, COJEH;

— TIOJHBIC U COKpAIICHHBIC HOHHBIE YPaBHEHUS peakIuii oOMeHa.

Xapaxkmepuzoeamo:

— Ka4eCTBEHHBIN M KOJIMYECTBEHHBIN COCTAB BEUIECTBA;

— XMMHYECKHE JJIEMEHTHI MajblX MEPHOJOB, a TaKXKe Kaduil W KaJIbLUW MO MOJIOKECHHUIO B
nepuoauyeckoit cucrteme . 1. MenneneeBa u CTpOEHUIO UX aTOMOB;



— CBOICTBa BBICIIMX OKCHJIOB 3JIEMEHTOB C MOPSAKOBBIMM Homepamu 1—20, a Taxxke
COOTBETCTBYIOLMX UM KHCJIOT U OCHOBaHUIi;

— XMMMYECKHE CBOICTBA OPraHUYECKUX U HEOPTaHUYECKUX BELLECTB;

—  XUMHYECKOE 3arpsi3HEHUE OKpPY)KAIoLIeW Cpelpl Kak CIEeACTBUE NPOU3BOJCTBEHHBIX
IIPOLECCOB (HAa IpUMEpPE IPOU3BOJCTBA CEPHOM KHUCIOTHI) U HENPAaBWJIBHOIO HCIIOJIb30BAHUS
BEILIECTB B OBITY, CEJIbCKOM XO035ICTBE;

— CHOCO0BI 3aLIUTHI OKPY>KAOILEH CPEbl OT 3arpsA3HEHNUI;

— CTPOEHHUE U 00LI1e CBOWCTBA METAIIJIOB;

— CBSI3b MEX/ly COCTaBOM, CTPOEHUEM, CBOMCTBAMH BEIIECTB U UX IPUMEHEHUEM;

— 001acTH MPaKTUYECKOI'0 IPUMEHEHUs MOJMUITHICHA, METAUNIMYEeCKUX CIUIaBOB (UYI'YH,
CTaJlb, AFOPAJTIOMUHUI), CHIIMKATHBIX MaT€PHAIOB (CTEKIIO, IEMEHT);

— CBOWCTBA M (PU3HOJOTHYECKOE JCHCTBHE Ha opraHu3M okcuaa yriaepona (Il), ammuaka,
XJIOpa, 030HA, PTYTH, STUJIOBOTO CIIUPTA, OCH3UHA;

— COCTaB M IPHUMEHEHME BELIECTB: MUILEBOW CO/AbI, MEIHOIO Kylopoca, Hojaa (CIMPTOBOM
pacTBOp), IIFOKO3BbI, Caxapo3bl, KpaxMaia U KJIE€T4YaTKH;

— KpPYT'OBOPOTHI yIiiepoja, KUCIOpOa, a30Ta B pupoae 3eMiH (1o cxemam).

Oovacuamo:

— (PU3HYECKHI CMBICI MOPAJKOBOIO (ATOMHOI'0) HOMEpAa XMMHUYECKOI'0 3JIEMEHTa, HOMEPOB
TPYIIIBI M IEPUOJA, K KOTOPBIM OH IPUHAJUIEKUT B iepuoandeckoit cucreme /. . Menneneesa;

—  3aKOHOMEPHOCTM HM3MEHEHHUS CBONCTB XMMHUYECKHUX 3JIEMEHTOB MajblX HEPUOJIOB U
TJIABHBIX TOATPYIIIL;

— IPUYUHBI CXOJCTBA U PA3IM4Msl B CTPOCHHMHM ATOMOB XHMHUYECKUX 3JIEMEHTOB OJIHOTO
IIEpHO/1a ¥ OJHOM INIABHOW MOATPYIIIBI Tepuoandeckon cucreMsl J[. . Menneneesa;

— MPUYMHBI MHOTOOOpa3us BEILECTB;

— CYIIHOCTb [IPOLIECCOB OKHUCIEHUS U BOCCTAHOBJICHUS;

— YCIJIOBUS TOPEHHSI U CIIOCOOBI €ro MpeKpalleHus;

— CYIIHOCTh PEAKIIUU HOHHOTO OOMCHA;

— 3aBUCHMOCTb CBOMCTB BEIIECTB OT BHJIa XUMUUECKOM CBA3H.

Il. Copnep:xanue yueOHOT0 nmpeaMera

8 kiacce

Pazgen 1. OcHoBHbIe MNOHATHS XUMHMH (YPOBEHb ATOMHO-MOJIEKYJISAPHbBIX
NpeacTaBJIeHUI)

[Ipenmer xumuu. XUMusl Kak 4acTh €CTECTBO3HAaHMS. BemecTBa u ux cBoiicTBa. MeTobl
MO3HAHUS B XUMHU: HaOmoaeHue, JkcnepuMeHT. [lpuémbl Oe3omacHoil paboOTH ¢
obopynoBanueM u BemecTBamMu. CTpPOCHHE IIIAMEHH.

Yucteie BemecTBa U cMecd. CrocoObl OYHMCTKH BEIECTB: OTCTaWBaHUE, (PMIBTPOBAHUE,
BBIMAPUBAHUE, KPUCTAUIM3ALMS, UCTWLLSINUA. PU3NYECKUEe U XHUMHUYECKHE SIBJICHHUS.
Xumnueckue peakuuu. [Ipu3Haky XMMUUYECKUX PeakUUid U YCIOBHUSI BOSHUKHOBEHUSI U TEUCHHS
XUMHYECKHUX PEaKIUM.

ATOMBI, MOJIEKYJIBl U HMOHBI. BemiecTBa MOJIEKYJISPHOTO U HEMOJEKYISIPHOTO CTPOCHHS.
Kpucrannmaeckue u amop(HbIe BemecTsa.

Kpucrannnueckue peméTrku: WOHHAs, aTOMHasi U MOJEKYJsIpHas. 3aBUCUMOCTh CBOMCTB
BEIIIECTB OT THUIA KPUCTAUIMYECKOW pEETKU. [IpocThie M CIOKHBIE BEHIECTBA. XUMHUYECKUU
3JEMCHT. MeTallbl M1 HeMeTaUIbl. ATOMHas ¢auHUIa Macchl. OTHOCUTENIbHAS aTOMHAas Macca.
SI3pIK  XuMHH. 3HAKM XHMHYSCKHX DJJIEMCHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIICCTB.
Xumuyeckue  (opmynsl.  OTHOCHTENbHAsT MOJIEKyIspHas Macca. KadecTBeHHBIH U
KOJTMYECTBEHHBIN COCTAB BEIIECTBA. BhIYHCIeHHs IO XUMUYeCKUM GopMyrnaMm. MaccoBast 107
XHMMHYECKOT0 3JIEMEHTA B CIIOKHOM BEIIECTBE.



BanenTHoCcTh XMMHYECKHX 371€eMEHTOB. OIpeneieHue BaJ€HTHOCTH JJIEMEHTOB 110
dbopmysne OmHapHBIX coenuHeHni. CocTaBiIeHUE XUMUUYECKHX (HOpMYT OMHAPHBIX COCAUHEHUN
10 BaJIECHTHOCTH.

ATOMHO-MOJIEKYJIIPDHOE€ Y4€HHE. 3aKOH COXpaHEHHs Macchl BewlecTB. JKu3Hb H
nesrenbHOCTh M. B. JIoMoHOCOBa. XuMHu4eckue ypaBHEHUsA. THUIIBI XUMUYECKUX PEAKLIAMN.

Kucnopon. Haxoxnenune B mnpupone. Ilomyuenue xkucinopoga B JiabopaTopuu |
IPOMBIIIIEHHOCTH. DPU3NYECKME U XUMHUYECKHE CBOMCTBa kucioponaa. ['openue. OKcHIBI.
[Ipumenenue kucinopona. Kpyroopor kucimopona B npupozae. O30H, auIOTPONHs KUCIOPOAA.
Bo3znyx u ero cocras. 3ammra aTMOC(EepHOTr0O BO3/1yXa OT 3arpsI3HECHHIA.

Bopopon. Haxoxnenue B mnpupone. Ilomydyenue Bogopona B JiabopaTopuu U
MPOMBIIUIEHHOCTH. PuU3MYEeCKHME M XUMHUYECKME CBOWCTBAa Bojgopoaa. Bomopon —
BOCCTaHOBUTENb. Mepbl Oe30macHocTy pu padbote ¢ Bogopoaom. [Ipumenenne Bogoposa.

Bogna. Metoab!l onpeneienus coctaBa BoAbl — aHauu3 U cuHTe3. dusnueckue cBOMCTBA
Bo/bl. Bosa B mpupoze u crnocoObl €€ 04uCTKHU. Adpanusi BoJbl. XUMHUYECKUE CBOMCTBA BOJIBI.
IIpumenenue Boxbl. Boga — pactBoputens. PacTBopuMOCTh BEeIECTB B BojAe. MaccoBas 10
PacTBOPEHHOTO BEILIECTBA.

KonuuectBennslie otHomeHus B xuMuu. KonuuectBo Beuecta. Moisib. MosipHas macca.
3akon ABoraapo. Momsipubiii 00b€M Ta30B. OTHOCHTENbHAs IUIOTHOCTH Ta3oB. OO0BEMHBIE
OTHOLIEHHUS Fa30B MPU XUMUYECKUX PEaKLUsAX.

Baxxneiimue kimacchl HeEOpraHuyeckux coeauHeHuid. OKCUABI: COCTaB, Kiaccuukaius.
OcHoBHble M KuUCIOTHBbIe oOkcuabl. Homenknatypa okcugoB. ®Pusznueckue U XUMHUYECKUE
CBOMCTBA, NMOJIy4YEHUE U IPUMEHEHUE OKCUIOB.

I'unpokcunpl.  Knaccudukamus  ruppokcumoB.  OcHoBanms. CocraB.  l€moun u
HepacTBOpUMble OCHOBaHMs. HoMeHknarypa. @u3znueckue 1 XMMUYECKUE CBOMCTBA OCHOBAHUM.
Peakuus weltpanuzauuu. IlonmyueHue M mnpuMeHeHUE OCHOBaHUN. AMQOTEpHbBIE OKCUABI U
TUAPOKCHUIBI.

Kucnorsl. CocraB. Knaccudukanusa. Homenknatypa. @Pu3nueckue ©u XHUMHUYECKHE
CBOMCTBA KUCJIOT. BBITECHUTEIBHBIN psiJl METAIIIOB.

Comu. CocraB. Knaccudukarmms. Homenknatypa. @Du3ndeckue CBOHCTBA  COJICH.
PactBopuMocTh coneit B Bome. Xumuueckue cBoicTBa conieid. CrocoObl MONY4YEeHHUS COJICH.
IIpumeHeHue conen.

I'eHeTnyeckas CBS3b MEXAY OCHOBHBIMM KJIACCAMU HEOPTaHUYECKUX COEIMHEHUN.

Pasnean 2. Ilepuoanyeckuii 3aK0H U NePUOANYECKAS CHCTEMAa XMMHYECKHX 3JieMeHTOB /1.
N. MenneneeBa. CTpoenue aroma

[TepBoHavanbHbIe MOMBITKH KJIacCH(PUKAIMKM XUMHYECKUX 31eMeHTOoB. [loHsTHE O Tpymmax
CXOJIHBIX 2JIEMEHTOB. ECTeCTBEHHBIE CeMENCTBa IMICTIOYHBIX METANIOB U TaJoreHOB. biaropoanbie
rasbl.

ITepuonnueckuii 3axkon JI. M. MenneneeBa. Ilepronnueckas cucteMa Kak €CTECTBEHHO-
HayyHas KjacCHPUKAIUs XMMHYECKUX dJIeMeHTOB. Tabmuunas ¢Qopma mpeacraBieHUs
Kknaccuukanuu XuMuueckux dnaeMeHTOB. Crtpykrypa Tabnunbl «llepuogudeckas cucrema
xummudeckux snemeHtoB J[. M. MenneneeBa» (kopotkas ¢opma): A- u b-rpynmbl, mepuossl.
®u3nUecKuil CMBICI MOPSIAKOBOTO 3JIEMEHTa, HOMEpa Mepruojia, HoMepa IpyHisl (s 2JIEMEHTOB A-
rpynn).

Ctpoenue atoma: siApo W dJEKTpoHHash oOosouka. CocTaB aTOMHBIX SJEp: TPOTOHBI U
HeWUTpoHbl. M30TOmBI. 3apsa aTOMHOIO siApa, MacCOBOE YMCIIO, OTHOCHTENIbHAsI aTOMHAas Macca.
CoBpeMeHHast GOPMYITHPOBKA TOHITHS «XUMUYECKHUI IIEMEHT.

DneKTpoHHas 00O0JI0YKa aToMma: MOHSATHE 00 PHEPreTUYECKOM ypOBHE (IIEKTPOHHOM CIIOE),
ero EMKOCTH. 3aloJIHEHHE DJIEKTPOHHBIX CIIOEB y AaTOMOB JJEMEHTOB IME€PBOTO—TPETHETO
nepuoaoB. CoBpeMeHHast HOpMYITHPOBKA MEPUOANUECKOTO 3aKOHA.

3HaveHne nepuoanyeckoro 3akona. Hayunsie noctmwkenus Jl. 1. MenneneeBa: ucnpapieHne
OTHOCHUTENIbHBIX AaTOMHBIX Macc, TMpPEeACKa3aHUe CYUIECTBOBAHUS HEOTKPBITHIX 3IIEMEHTOB,
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HQpGCTaHOBKI/I XUMHWYCCKUX DBJICMCHTOB B nepnonnqecxoﬁ CUCTCMC. )KI/IBHI: " JOCATCIIBHOCTD I[ I/I
Meuneneesna.

Paszgea 3. Ctpoenue BemecTBa

3H€KTpOOTpI/ILIaT€JILHOCTb XUMHUYCCKUX DIICMCHTOB. OCHOBHBIG BUIbI XHMI/I‘ICCKOﬁ CBA3U.
KOBAJICHTHAsT HEMOJISIpHAs, KOBAJCHTHAs TOJSIpHAs, MOHHAs. BaJeHTHOCTh 3JEMEHTOB B CBETE
ekTpoHHOM Teopuu. Crenenb okucieHus. [lpaBuiia omnpeneneHuss CTENEHU OKHCICHHS
2JIEMEHTOB.

9 kJjacce

Pazgen 1. MHoroo0pa3ue XuMHYEeCKHUX peaKiuii

Knaccudukanus XUMUYECKHX pPEaKIUW: PEaKIUh COSAMHCHHS, Pa3JIOKEHHUsS, 3aMEIICHUs,
oOMeHa. OKHUCIUTEIHLHO-BOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTENb, BOCCTAHOBUTEIb, POILECCHI
OKHCTIeHUsT W BoccTaHoBlieHUsA. (CocCTaBieHUE YPAaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii C MOMOIIBI0 METO/1a JIEKTPOHHOTO OaaHca.

TerutoBbie 3)PEKTHI XUMUIESCKUX PEAKIIUN. IK30TEPMHUUECKHIE W SHIOTCPMUICCKIE PEAKIIHH.
TepMmoxumuueckue ypaBHEeHUs. PacuéThl Mo TEPMOXUMHYECKUM YPaBHEHUSM.

CKopoCTh XUMUYECKUX peakiuii. PaKkToOphl, BIUSIONINE HA CKOPOCTh XMMHUYECKUX PEAKIUH.
[TepBoHavanbHOE MPEACTABICHUE O KaTalH3e.

O6parumbie peakuuu. [IoHATHE 0 XMMHUYECKOM PaBHOBECHH.

XUMHUYECKUE pEaKIMUd B BOJHBIX PAcCTBOpAaX. OJEKTPOJUTHI W HEANEKTPOJIUTHL. HOHBI.
Karnonsl u anuonsl. ['mapatHas Teopus pacTBOPOB. DJIEKTPOJIUTHUYECKAS ITUCCOIUALIUS KUCTIOT,
ocHOBaHU# U cojeil. Cralble U cuiIbHBIC 3JEKTPOIUTH. CTeneHb auccounanuu. Peakiuy HoHHOTO
oOmeHa. YCIIOBUs TEUCHHS peaklii HOHHOTr0 0OMEeHa /10 KOHIa. XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHMYeCKHX COCJUHEHHH B CBETE€ NPEIACTABICHHA 00 3IEKTPOIUTUYECKOM
JTUCCOITUAIIMN U OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuusix. [IoHsTHE 0 TUAPOIN3E COJICH.

Pa3nen 2. Muoroo6pasue BeniecTn

Hewmerannsl. T'anorensl. [lonoxeHne B MEPUOAMYECKON CUCTEME XUMHUYECKHX DJIEMEHTOB,
cTpoeHHe ux aroMoB. HaxoxaeHnue B npuponae. OU3ndecKkne U XMMUYECKHE CBOMCTBA T'AJIOTCHOB.
CpaBHuTENbHAs XapaKTEpPUCTHKA TrajoreHoB. [losydeHne W NpUMEHEHHME TajoreHoB. XJIOp.
dusnyeckue U XUMMHUYECKre cBoMCTBa xjopa. [Ipumenenne xisopa. XnopoBojpopona. dusznueckue
cpoiictBa. [lonydyenue. ConsHas kucinora u €€ conu. KauecTBeHHas peakius Ha XJIOPHUI-HOHBI.
PacnioznaBanue xnopuaoB, OpoMHI0B, HOJUI0B.

Kucnopon u cepa. IlonoxeHue B NEPUOAMYECKON CUCTEME XMMHMYECKHX DJIEMEHTOB,
ctpoenne ux aroMoB. Cepa. Ammorponust cepbl. Du3nMyeckMe U XUMHYECKHE CBOWCTBA.
Haxoxnenue B npupoae. [Ipumenenue cepsl. CepoBonopoa. CepoBoaopoHas KUCIOTa U €€ CONH.
KauectBennast peakuust Ha cyiabpua-uonbl. Oxcupa ceppl(I'Y). ®usznueckue W XUMHUYECKHE
cBoiictBa. [Ipumenenue. CepHucras kuciora 1 e€ coiau. KadecTBeHHast peakiyst Ha Cylb()UT-HOHBI.
Oxkcua cepsl(Y1). CepHast kuciaora. XuMHUYECKHUE CBOMCTBA pa30aBICHHONW M KOHIIEHTPU-POBAHHOM
cepHoOi kucaoThl. KauecTBeHHAs peakuus Ha Cyib(ar- HOHbl. XUMHUYECKHUE PEaKLUH, JIeKallue B
OCHOBE MOJIyYEHHsI CEPHON KHUCIIOTHI B IPOMBINIIIEHHOCTH. [I[pMeHeHne cepHOM KUCIIOTBHI.

Azot u docdop. [lonoxxeHne B NEpUOJUUECKON CHCTEME XMMUYECKUX 3JIEMEHTOB, CTPOCHHUE
WX aTOMOB. A30T, (U3MYECKUE U XUMHUUYECKHE CBOMCTBA, MOJIydeHHE U NpuMeHeHune. Kpyrosopot
azota B npupone. Ammuak. Pusznyeckue M XMMHUYECKHE CBOWCTBA aMMMaKa, IOJIyYEHUE,
npuMmenenre. Con aMMoOHUsL. A30THas KUCIIOTa U €€ cBoiicTBa. OKHUCIUTENbHBIE CBOMCTBA a30THOM
KUCIOTHL. [loyueHne a30THOM KUCIOTHI B 1a0opaTopuu. XUMUYECKUE peakluy, JexKalimue

B OCHOBE IIOJYYEHHUs Aa30THOM KHUCJIOTHl B IPOMBINIIEHHOCTH. [IpuMeHeHHne a30THOH
KkucaoThl. COJM a30THOM KUCIIOTHI M UX IIPUMEHEHUe. A30THbIE YA00peHus.



®ochop. Amnorporusi pocdopa. Pusznyueckne u XuMudeckue cporctBa Qochopa. Oxcupg
docdopa(y). Dochopnas kuciora u e€ conu. DochopHbie y1oOpeHusI.

Yraepon u kpeMuuil. IlosokeHHe B NMEPUOAUYECKON CUCTEME XHMHUYECKUX 3JIEMEHTOB,
CTPOCHHE HX aTOMOB. Yriepon. AmioTponus yriepojna. duznyeckrue U XUMHUYECKHE CBOMCTBA
yraepoaa. AncopOrusi. YrapHblid Ta3, CBOWCTBA U (DU3MOIOTHYECKOE NEHCTBHE HAa OPTraHH3M.
VYrnekucnblid ra3. YronbHas kuciaotra u e€ conu. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Kpyrosoport yriaepoaa B npupoae. OpraHudeckie COeIMHEHUs yIIIepoia.

Kpemunii. Oxcupn kpemuusa(I'yY). KpemuaneBas kuciota u e€ conu. Ctekio. LlemeHT.

Mertannsl. IlonoxkeHue MeTamioB B IEPUOJUYECKOW CHUCTEME XMMHUYECKHUX 3JIEMEHTOB,
CTPOEHHE UX aTOMOB. Metainuyeckas cBs3b. @U3nuecKkre CBOKWCTBA METAUIOB. Psi akTMBHOCTH
METAJIJIOB (JIEKTPOXUMHUUYECKUHM DSl HAIPSDKEHUH METAIoB). XMMHUYECKHE CBOMCTBA METAJUIOB.
O61mue crioco0Os! noiay4yeHus: MetauioB. CIijlaBbl METaJLIOB.

[llenounsle Meramwibl. llonokeHue WIENOYHBIX METAUIOB B IEPU-OJUYECKON CHCTEME,
cTpoeHue ux aroMoB. Haxoxnenue B npupozae. Ousnueckne 1 XUMHUYECKUE CBOWCTBA IIEITOYHBIX
MeTaioB. [IpuMeHeHne nenouHbIX METAIIJIOB U UX COEAMHEHUH.

[[{enouno3emenbHble  MeTawibl.  [lonokeHWE — IIEIOYHO3EMENbHBIX  METAUIOB B
IIEPUOIUYECKON CUCTEME, CTPOCHHE UX aToMOB. Haxoxaenue B npupoae. Maruuii U KanplUud, UX
BakHemune coequHeHus. JKECTKOCTh BOJBI U CIOCOOBI €€ yCTpaHEHUS!.

AmomuHuii. IlonoxeHue amOMHMHHS B NEPUOJMYECKOM CHCTEME, CTPOEHHE €ro aroma.
Haxoxnenue B mnpupone. dusmyeckue M XUMHYECKHE CBONCTBa antoMuHMs. IIpumenenue
aMoMUHUS. AM(OTEPHOCTh OKCH/Ia ¥ THIPOKCHIA AITFOMUHUSI.

Kenezo. [lonoxenue xene3a B NEPUOJUUECKOIN cUCTEME, CTpOeHUE ero atoma. HaxoxaeHnue
B npupoje. Pusnueckue M XUMHUYECKHE CBOMCTBa jkeie3a. BaHeilline coeauHEHMs jKejesa:
oKkcubl, ruapokcuasl U conu kenesa(ll) u sxenesza(lll). KauectBennsle peakuuu Ha MoHBI Fe2+ u
Fe3+.

Pasnen 3. Kparkuii 0030p BaxHeilINX OpraHu4ecKuX BellecTB

[Tpenmet opranuueckoi xumun. Heopranudyeckue 1 opraHMuecKue COeIMHEHUs. YTIepoa —
OCHOBa M3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aToMa YIJiiepoJa B OPraHUYECKUX COEANHEHUSX.

VYrnesopoponsl. [IpenenvHble (HACHIIEHHBIE) YIIEBOMOPOAbI. MeTaH, 3TaH, HpomaH —
IpocTeiiliie  NPeACTaBUTENM  NPEeNbHbIX  yrieBoaoponoB.  CTpyKTypHble  (OpMYJIbI
yriaeBonopoAoB. ['oMonorudeckuil psj NpenenbHbIX yriaeBonoponos. 'omonoru. dusnueckue u
XUMHUYECKHE CBOICTBA MpeAEIbHBIX YIIIeBO0pO10B. Peakiiuu ropenus u 3amenienus. Haxoxaenue
B IIPUPOJIE IPENENbHBIX YTIEBOAOPOAOB. [IpuMeHeHne MeTaHa.

HenpenenpHbie (HEHACHIIIEHHBIE) YIJIEBOIOPObI. ITUJIICHOBBIM psii  HEMpPEIeTbHbIX
yraeBonopoAoB. OtuieH. Pusnueckne W XMMHYECKHE CBOMCTBAa dJTuieHAa. Peakuus
npucoearHeHns. KadecTBeHHble peakuu Ha 3TwieH. Peaknus nomumepusauuu. IloauaTuieH.
[TpumeHeHne aTUIIEHA.

ALIETUJICHOBBIM psJl HENpelenbHBIX YyIiIeBoAopooB. AnerwieH. CBOHCTBa aleTUJICHA.
[TpumeHeHne aneTuiIeHa.

[IpousBoaHbie yriieBo0poaoB. KpaTkuii 0030p OpraHMYECKHX COEAMHEHUMN: OJHOATOMHBIE
CHHUPTHl (METaHOJ, 3TAHOJ), MHOTOATOMHBIE CHUPTHI (3TUJIEHTIUKOIb, TIIHULEPHUH), KapOOHOBbIE
KHUCTIOTHI (MypaBbHHasl, YKCYCHasl), CIOXKHbIE 3(QUpbI, KHUPbI, YIrIeBoAbl (TJIOKO3a, caxaposa,
KpaxMaJl, [IeJUTI0JI03a), aMUHOKHCIIOTHI, 6eKu. Posib OeTKOB B OpraHusme.

[TonsiTvie 0 BBHICOKOMOJIEKYNISAPHBIX BemlecTBax. CTpyKTypa MOJMMEPOB: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3B€HO, CTENEHb NonMMepu3anunu. Iloaustunen, nonunponusieH, NoJIUBUHUIXIOPUA.



I1l. TemaTu4eckoe NJIAHUPOBaAHHE

8 kJjacc
No Tema KomnnuectBo B ToMm uncne
4acoB KOHTPOJIbHBIE MIPAKTUICCKUE
paboThI paloThl
1 [lepBoHavasibHbBIE 20 1 2
XUMHYECKHE ITOHITHUS
2 Kucnopon. I'openue. 5 1
3 Bogopon. 3 1
4 Bopa. PactBopbl. 7 1 1
5 KonuyecTBEeHHBIC OTHOIICHUS 5
B XHMHUH.
6 Baxxunelimme Kaacchl 11 1 1
HEOPTraHUYECKUX
COCTMHEHUH.
7 [Tepuonnueckuii 3aKOH U 7
CTPOCHHE aToMa.
8 CtpocHue BemiecTBa. 8 1
XuMu4ecKas CBSI3b.
9 [ToBTOpEeHUME 2
Hroro 68 4 6
9 kJiacc
No Tema KoauuectBo B ToMm uncnie
4acoB KOHTPOJIbHBIE MIPAKTUYECKHE
paboThl paboThI
1 [ToBTOpEHHE Kypca XUMUU 2
8 Kimacc
2 MHoroo6pasue XuMHIECKHX 12 1 2
peaknuit
3 I"anorensl 6 1 1
4 Kucnopon u cepa 8 1 1
5 A3zot u pochop 9 1 1
6 Yrnepon u KpeMHUI 9 1 1
7 MeTtamisl 14 1 1
8 Kpatkuii 0030p BaxkHEHIINX 6
OpPTaHWYECKUX BEIICCTB
9 [ToBTOpeHHe 2
Hroro 68 6 7




