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Pabouas mporpamma mo XMMUU Ui pa3pabOTaHa Ha OCHOBE CIIEAYIOIIMX HOPMAaTHUBHO-

IMPAaBOBBIX TOKYMCHTOB!:

®denepanpHoro 3akoHa «O0 obOpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012
Ne273-03.

[Tucema Muno6pnayku Poccun ot 03.03.2016 N 08-334 «O06 ontumuzanmu TpeOOBaHUI
K CTPYKType pabouux mporpamMm y4eOHBIX IPEIMETOBY.

®denepallbHOTO TOCYIAPCTBEHHOTO 00pa30oBaTEeNIbHOTO CTAaHJApTa OCHOBHOTO OOMIETO
oOpa3oBanus, yrBepxkaeHHoro [Ipukazom MunoOpuayku P® ot 17.12.2010 r. Ne 1897
«O0 yTBepxkzeHUU (enepalbHOro TOCYJAapCTBEHHOTO 00pa30BaTENbHOrO CTaHAAapTa
OCHOBHOT'O 00IIIEro 00pa3oBaHU».

[Tpukaza Munoopuayku P® ot 31 gexadbps 2015 r. Ne 1577 «O BHeceHUH U3MEHEHHH B
denepanbHbIl TOCYAApCTBEHHBIM 00pa3oBaTeNbHBIM CTaHAAPT OCHOBHOTO OOILEro
00pazoBaHUsN.

[TpumepHOI1 OCHOBHOI 00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO 0OIIero o0pa3zoBaHUs
(omobpenHol pemnieHueM (eaepaabHOTO  YYEOHO-METOAUYECKOTO OOBEAMHEHUS 10
obmiemy oOpa3oBaHHIO, MPOTOKON OT 8 ampenst 2015 r. Ne 1/15).

IIpukaza Munnpocpenienuss P® or 11.12.2020 Ne 712 «O BHeCEHMH HM3MEHEHUU B
HEKOTOpbIe (enepalibHbIle TOCYIapCTBEHHbIE O0pa3oBaTelbHBIE CTAaHAAPTHI OOIIETO
00pa30oBaHUs IO BOIPOCAM BOCITUTAHUS 00yUJaIOIIIXCSD».

[Tonoxxenuss o paboueil mporpaMMe Mo Yy4eOHOMY TMpeAMeTy, Kypcy Ienarora,
paboraromiero no ®I'OC HOO, ®I'OC 000, ®I'OC COO B MOBY COHLI Ne 6 ot 26
asrycra 2019 roga ¢ BHeceHHbIMU U3MEHEHUsAMH oT 15 utons 2021 ropa.

OcHoBHOM 00pa3oBaTeiabHONW MpOrpaMMbl OCHOBHOrO o0miero obpazoBanuss MOBY
COIII Ne 6.

PaGouas [mporpamma 110 XuMHH IJI1 9 kmacca O6me06pa30BaTeHLHOﬁ IIKOJIBI COCTaBJICHA

Ha ocHoBe ®I'OC OOO, aBTOpckoW yueOHOIH mporpammbl «Xumusi. [Ipumepnbie paboune

nporpaMMely. 8—9 kimaccel : y4e0. mocodue aiist oomeoopazoBat. opranm3anuii / A. A. KypuH.
— M.: IIpocsemienue, 2021. — 87 c.

Yuebnuk «Xumusd. 9 kimace». ABrop-coct. A.A.XKypun — M.: Ilpocsemienue, 2018 r.

IInanupyemble pe3yjbTaTbl 0CBOCHHS Y4eOHOI0 NMpeaMeTa

JIM4HOCTHBIE pe3y/IbTaThl:

1)

2)

3)

4)

(dopMHpOBaHHE OTBETCTBEHHOIO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
oOydJaronxcsi K CaMOpa3BUTHI0O U CaMOOOpa30BaHUI0O HAa OCHOBE MOTHBALUM K
O0y4yeHMIO ¥ TO3HAHHIO, OCO3HAHHOMY BBIOOPY U MOCTPOEHHIO JAajbHEHIIen
MHAMBUAYaJIbHOIN TpaeKTopuu 00pa3oBaHus Ha 0a3e OpUEHTUPOBKH B MHpe Ipodeccuil u
npodecCHOHATBHBIX MPEANOYTEHUH, ¢ YYETOM YCTOHUYMBBIX TO3HABATEIBHBIX HHTEPECOB,
a TaKke Ha OCHOBE (DOPMHpPOBAHUS YBAKUTEIBHOIO OTHOIIEHMSI K TPYyHIy, Pa3BUTHUS
OTIBITA yYacTUsl B COL[MAIHO 3HAYMMOM TPYAE;

dbopMUpOBaHHE IIEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsl HAayKH M OOIIECTBEHHON NpPAaKTUKH, YYUTHIBAIOIIErO COLMAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3re COBPEMEHHOT0 MUPA;

¢dopMHpoBaHHE KOMMYHHKATHUBHOM KOMITIETEHTHOCTH B OOIIEHUH M COTPYJHHUYECTBE CO
CBEpPCTHHUKAMHM, JETbMU CTapIiero M MIIAJIIEr0 BO3pacTa, B3pPOCIBIMH B IpoOlEecce
00pa3oBaTeNbHON, OOIIECTBEHHO IMOJIE3HOM, yueOHO-HCCIIeI0BATENbCKOM, TBOPUECKOH U
JPYTUX BUIOB JESITEIHHOCTH;

(dopMHpOBaHUE LIEHHOCTH 370POBOro M 0€30MacHOro o0pa3a >KU3HU; YCBOEHHE MPaBUII
WHAMBUAYAJIbHOTO M KOJJIEKTUBHOTO O€30MacHOTO TIOBEIEHUS B YpE3BbIYANHBIX
CUTYalUAX, YTPOXKAIOUIUX KU3HU U 3T0POBBIO JIIOJEH;



5)

1)

2)

3)

4)

5)

6)

7)

8)

9)

(dopMHpOBaHHE OCHOB 3KOJOTMYECKOH KYJIbTYpPbI, COOTBETCTBYIOILEH COBPEMEHHOMY
YPOBHIO 3KOJOIMUYECKOT'O MBIIIUIEHUS], PA3BUTUE OIBITA YKOJIOTMUECKH OPHUEHTUPOBAHHOM
pedIeKCUBHO-01IEHOYHOMN M MPAKTUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYallHUsX.

MeTanpeaMeTHble pe3yJbTaTbl 00YUCHUS XUMUH:
YMEHHE CaMOCTOSITEIbHO  OINpEAeNsATh LEeId CBOEro OOydeHus, CTaBUTb U
dopmynupoBath s ceOs HOBbIE 33/7a4M B yu€Oe U IMO3HABATEIbHON JESTEIHHOCTH,
pa3BUBaTh MOTUBBI U MHTEPECHI CBOEH MO3HABATEIBHON JEATEIBHOCTH;
YMEHHME CaMOCTOATEIbHO IUIAHUPOBAaTh IIyTH JOCTUXKEHUS LeJled, B TOM 4YHCIIE
aJIbTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh Hambosee A(DPEKTUBHBIC CIOCOOBI PEIICHUS
y4€OHBIX Y I103HABATEIbHBIX 33/1a4;
YMEHUE COOTHOCUTH CBOM JACUCTBUS C IUIAHHUPYEMBIMH PE3yJIbTaTaAMM, OCYIIECTBIATH
KOHTPOJIb CBOEH JEATEIbHOCTH B IIPOLECCE JOCTHKEHHUS pe3yibTaTa, ONPEIEIATh
CrocoObl ICUCTBUN B paMKax IMPEAJIOKEHHBIX YCIOBHM U TpeOOBaHHM, KOPPEKTUPOBATh
CBOH JICUCTBHUS B COOTBETCTBUU C U3MEHSIOLLIEHCS CUTyallueH;
YMEHHE OLIEHUBATh IMPABWIBHOCTh BBIMOJIHEHUsS] Y4eOHOMl 3agaud, COOCTBEHHBIE
BO3MOKHOCTH €€ pelleHNs;
BJIaJICHUE OCHOBAMH CAMOKOHTPOJIS,, CAMOOLEHKH, IPUHATHSI PELLICHUN U OCYLIECTBICHUS
OCO3HAHHOTO BbIOOpA B yueOHOM M MO3HABATEILHOM IEITEIbHOCTH;
YMEHHE OIpeAesaTh MOHATHs, CO3/1aBaTh OOOOIIECHUS, YCTaHABJIMBATh AaHAJIOTHU,
KJIacCu(UIMpPOBaTh, CaMOCTOSATEIILHO BBIOMpATh OCHOBAHUS W KPUTEPHU  JUIA
KJIacCU(UKaLlUU, YCTAHABIMBATh MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE
paccyxaeHue, yMO3aKiIo4eHne (MHIYKTUBHOE, JEIyKTUBHOE U IO aHAJIOTUHU) U AeNaTh
BBIBOJIbBI;
YMEHME CO3/1aBaTh, IPUMEHITH U IPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIETIH U CXEMBbI
JUTSI pEIIeHUs YUeOHBIX U MMO3HABATEIbHBIX 3a/1a4;
YMEHHME OpPraHU30BBIBATH y4EOHOE COTPYAHMUYECTBO U COBMECTHYIO JAESTEIBHOCTb C
YUUTEIEeM M CBEPCTHUKAMU; pabOTaTh WHIUBUIAYalIbHO U B TPYIIE: HAXOIUTH 0OIIee
pemieHre M paspemath KOH(IMKTHI Ha OCHOBE COTJIACOBAHHS TIO3UIMA W ydéTa
UHTEPECOB; GOPMYyIUPOBATH, APTYMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHUE;
YMEHHME OCO3HAaHHO MCIIOJIb30BaTh pEUYEBBIE CPEICTBA B COOTBETCTBUM C 3ajaueil
KOMMYHHKAITIH JIJIs] BBIPAXKEHHUSI CBOMX YYBCTB, MBICTIEH M MOTPpeOHOCTEH; TITAaHUPOBAHHUS
U pEeryjJsilud CBOEW JEATENBHOCTH; BIAJCHUE YCTHOM M IIMCBMEHHOW pEYblo,
MOHOJIOTHYECKON KOHTEKCTHON PEUBIO;

10) bopmupoBanre W pa3BUTHE  KOMIIETCHTHOCTH B OOJIAaCTH  HCITOJIb30BaHHUS

I/IH(1)OpMaI_II/IOHHO'KOMMYHI/IKaI_II/IOHHBIX TeXHOHOFHﬁ;

11) popMupoBaHue U pa3BUTHE DKOJIOTHYECKOrO MBIIIICHUS, YMECHHE HPUMEHSTh €ro B

MIO3HABATENIbHOM, KOMMYHMKATHBHOM, COLMAIBbHOM MpakTHKe W Npo(ecCHOHANbHOM
OpHEHTALINH.

Hpe)lMeTHble pe3yJibTaThbl

BbinyCKHUK Hay4YuTCH:

XapaKTepu30BaTh OCHOBHBIE METO/Ibl TO3HAHMUS: HAOIIOIEHUE, U3MEPEHUE, IKCIICPUMEHT;
ONKCBHIBATh CBOWCTBA TBEPABIX, JKUIKUX, TIa3000pa3HbIX BELIECTB, BBIACHAA UX
CYILLIECTBEHHBIE ITPU3HAKY;

pacKpbpIBaTh  CMBICI  OCHOBHBIX XMMHYECKHX IOHATUM  «aTOM», «MOJIEKYJIay,
«XUMHUYECKUH DIIEMEHT», «IIPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBO», «BAJIEHTHOCTHY,
«XHMHYECKas peaKLUsD», UCIIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUU;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMS MAcCChl BEIIECTB, ITOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHON TEOPHH;

pa3inyaTh XUMUYECKUe U (PU3NYECKHE SBICHUS;

Ha3bIBATh XUMHUYECKHUE SJIEMEHTHI;

OIpeNIeNIATh COCTAaB BELIECTB MO UX (hopMysam;

OINPEACIIATh BAJICHTHOCTh aTOMa JIEMEHTA B COCIMHEHUSX;



ONPENIETATh TUIl XUMUYECKUX PEAKIU;

Ha3bIBATh MPU3HAKU U YCIIOBUS MPOTEKAHUSI XUMUYECKUX PEaKIIHii;

BBIABJISTh MPU3HAKU, CBHUACTEIHCTBYIOIIME O MPOTEKAHHMM XHUMHUYECKOW pEeakuuu MpU
BBITTOJTHEHUH XUMHYECKOTO OITBITA;

COCTaBIATH (GOPMYJIbI OWHAPHBIX COCTUHEHUN;

COCTaBJISITh YPABHEHUS] XUMHUECKUX PEAKIIHiA;

co0uro1aTh MpaBuiia 0€30MacHON padOTh IPU MPOBEICHUH OTIBITOB;

MI0JIb30BATHCS JIAOOPATOPHBIM 00OPYIOBaHUEM U TIOCYIOM;

BBIYHCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO MaCChI BEIIECTB;

BBIYHCIIATh MAaCCOBYIO JIOJTIO XUMHUYECKOTO JIEMEHTa 1Mo (opMyJie COeTMHEHUS;
BBIYHCIIATh KOJMYECTBO, 00bEM MJIM MAacCy BEIIEeCTBa MO KOJHWYECTBY, 00BEMY, Macce
peareHTOB WK NPOJYKTOB PEAKIINH;

XapaKTepu30BaTh (PU3MUECKHE M XHMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U
BOJIOPO/Ia;

MoJIy4aTh, COOMPATh KUCIOPOI U BOJIOPOI;

pacro3HaBaTh OINBITHBIM ITyTEM Ta3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPOI;
pacKphIBaTh CMbICIT 3aKOHA ABOTapo;

PacKpbIBaTh CMBICI MOHATUH «TETJIOBOH 3 (HEKT peakiumy, «MOJSIPHBIA 00BEM»;
XapaKkTepu30BaTh (PU3NUECKUE U XUMUYECKHUE CBOMCTBA BO/IBI;

PaCKpBIBATh CMBICH MIOHSTHS «PaCTBOPY;

BBIYUCIISATh MACCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C OIIPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCIMHEHUS U3YYEHHBIX KIIACCOB HEOPTAHMYECKUX BEIICCTB;

XapakTepu3oBaTh (U3MYECKME MW XHMHYECKHME CBOWCTBA OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAaHUM, COJIEH;

ONPEAENIATh NPUHAMICKHOCTD BEWIECTB K ONPEACIEHHOMY KJIACCY COCMHEHUI;
COCTaBIISATH (POPMYJIBI HEOPTaHUYECCKUX COCTUHEHHU H3YICHHBIX KJIACCOB;

MPOBOJIUTH OMBITH, MOATBEPXKIAIONIME XUMHUYECKHE CBOWCTBA M3YYECHHBIX KIIACCOB
HEOPTraHWYECKHUX BEIECTB;

pacno3HaBaTh ONBITHBIM MYTEM PACTBOPHI KUCIOT U MIEJIIOYEH MO MU3MEHEHUIO OKPACKH
WHJUKATOPA;

XapaKTepU30BaTh B3aUMOCBS3b MEXKIY KJIaCCAMU HEOPTAaHUUECKUX COSMHEHU;
packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menneneesa;

OOBACHATh (U3MUYECKUH CMBICT aTOMHOTO (MOPSIAKOBOTO) HOMEpa XHUMHUYECKOTO
AJIeMEeHTa, HOMEPOB I'PYIIbI U Nepuoja B nepuoandeckoit cucreme [I.1. Menneneesa;
OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHUSI CTPOCHHSI aTOMOB, CBOWMCTB DJJIEMEHTOB B
npejiesiax MaJblX TIEPUOJIOB U TJIaBHBIX MOATPYII;

XapaKTepu30BaTh XMUMHUYECKHUE DSJIEMEHTH (OT BOAOpOJAa A0 KallbllMs) HA OCHOBE HUX
MOJIOKEHHUs B neproaundeckoit cucreme [[.M. MenneneeBa 1 0COOEHHOCTEH CTPOSHUS UX
aTOMOB,;

COCTaBJISITh CXEMbl CTPOEHHUS aTOMOB IMEpBbIX 20 3JIEMEHTOB MEPUOJUUYECKON CHCTEMBI
JI.1. MeHneneena;

PacKpbIBaTh CMBICIT MTOHATHI: «<XUMUYECKAS CBI3bY», «IJIEKTPOOTPHUIIATETLHOCTDY;
XapaKTepu30BaTh  3aBUCUMOCTh  ()M3MYECKHX  CBOWCTB  BEIIECTB  OT  THUIMA
KPUCTAJUTMYECKOUN pelIeTKH;

OTIPENIETISATh BUJT XUMHUYECKOM CBSI3M B HEOPTAHUYECKUX COCTUHEHUSX;

n300pakaTh CXEMBl CTPOCHHS MOJIEKYJ BEIIECTB, OOpPa30BaHHBIX Pa3HBIMH BUIAMHU
XUMHYECKHUX CBI3EH;

pacKpbIBaTh  CMBICH  MOHSTHM  «MOH», «KATHOH», «AHHOHY», <OIEKTPOIUTHDY,
CHEDJIEKTPOIUTBDY, <«AJEKTPOIUTHYECKAsT UCCOLMALU», «OKHUCIHUTENb», «CTENEeHb
OKHCJICHUS «BOCCTAHOBHUTEIIbY, KOKHMCICHUEY, «BOCCTAHOBIICHHE),

ONpEeIENATh CTENEHb OKUCIEHUSI aTOMa 3JIEMEHTA B COEMHEHUU;

PacCKpbIBaTh CMBICI TEOPHUH JIEKTPOIUTHUECKON TUCCOLMALINY;



COCTABJISITh YPABHEHM DJIEKTPOIUTUYECKON TUCCOLMALUN KUCIIOT, IIEI0YEH, COJICH;
OOBSICHATH CYIIHOCTb IpOIecca SIEKTPOJIUTHIECKON TUCCOIMALUU U PEAKIIMKA MOHHOTO
obMeHa;

COCTABJIATH TIOJHBIE U COKpAIllEHHbIC HOHHBIC YPaBHEHUS peakiii 0OMeHa,

OTIpeNIeNIATh BO3MOXKHOCTh IMMPOTEKAHMSI PeaKIfii HOHHOTOo 0OMeHa;

IIPOBOJIUTH PEAKLIMH, ITOATBEPKIAIOIINE KaUECTBEHHBIM COCTAB Pa3JIMYHbIX BELIECTB;
OIIPEEIATh OKUCIUTENb U BOCCTAHOBUTEIID;

COCTABJISITh YPABHEHUS OKUCIIUTEIIBHO-BOCCTAHOBUTEIILHBIX PEaKIINA;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKON peaKIui;

KJIaccu(puIUpoBaTh XMMUYECKHE PEAKLIUU 110 Pa3IMYHbIM IPU3HAKaM;

XapaKTepU30BaTh B3aUMOCBS3b MEXY COCTaBOM, CTPOCHHUEM U CBOMCTBAMHU HEMETAIIJIOB;
IPOBOJIUTH OIBITHI O TMOJYYEHHUIO, COOMPAHUI0 U M3YYCHUIO XHMHUYECKUX CBOWCTB
ra3o00pa3HbIX BELIECTB: YIJIEKUCIIOT0 Ta3a, aMMUAKa;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbI€ BEIIECTBA: YIIEKUCIBIN I'a3 U aMMUAK;
XapaKTepU30BaTh B3aUMOCBA3b MEXAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMU METAJJIOB;
Ha3bIBaTh OPraHMYECKHE BEIIECTBA MO HMX (opMmyiie: MeTaH, 3TaH, STWIEH, METaHOI,
9TaHOJI, INIMLEPUH, YKCYCHAsl KMCIIOTa, aMUHOYKCYCHAasl KMCIJIOTa, CTEApPUHOBAs KUCIIOTA,
OJIEMHOBAs KUCJIOTA, TIII0KO03a;

OLICHMBATh BIIMSHHUE XMMMUYECKOTO 3arps3HEHUs OKPY)KAIOIIEH Cpelbl Ha OpraHu3M
4eJI0BEKa;

rpaMOTHO 00paIIaThesi C BEMECTBAMH B IIOBCEIHEBHOW YKU3HU

ONpENeNATh BO3MOYKHOCTb IPOTEKAHMS PpEaKUUil HEKOTOPBIX  IPEICTAaBUTENEH
OPraHMYECKHX BEIIECTB C KHUCIOPOAOM, BOJIOPOAOM, METAJLIAMH, OCHOBAHUSIMH,
raJIOr€HaMHU.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThHCS:

BbIIBUI'aTb W TIPOBECPATH OJOKCIOCPUMCHTAJIIBHO THUIIOTEC3bI O XHMHUUYCCKHUX CBOMCTBAX
BELIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTHU BCTYNATh B XUMHUYECKHE
peaxkuuy, 0 XapakTepe U NpOAYKTax pa3In4yHbIX XUMUYECKUX PEAKIIM;

XapaKTepu30BaTh BELIECTBa IO COCTAaBY, CTPOEHUIO U CBOMCTBaM, YCTaHaBJIMBATb
MPUYIUHHO-CIICACTBCHHBIC CBA3W MCKAY JaHHBIMHU XapaKTCPpUCTUKAMHU BEIICCTBA,
COCTaBJIAITh MOJIEKYJIIPHBIE U IIOJHBIE MOHHBIE YPABHEHMS 10 COKPALICHHBIM HOHHBIM
YPaBHEHHUSM;

IMPOrHO3UPOBATH CIIOCOOHOCTD BCIIECTBA MMPOSABJIATH OKHUCJIUTCIIbHBIC N
BOCCTAaHOBUTEINIBHBIE CBOMCTBA C YYETOM CTEIEHEHW OKHUCIEHMSI DJIEMEHTOB, BXOAAIIUX B
€ro COCTaB;

COCTaBIATh  YPAaBHEHMsS  pEaKUMi,  COOTBETCTBYIOUIMX  IOCJEI0BATEIBHOCTH
IIPEBPALICHUI HEOPraHUYECKHUX BEIIECTB Pa3IMYHbIX KIIACCOB;

BBIIBUT'aTb W MPOBEPATH OJKCICPHUMCHTAJIBHO THUIIOTE3bI O pPE3ylibTaTax BO3I[GI>'ICTBI/I$I
pa3IUYHbIX (PAKTOPOB HAa U3MEHEHUE CKOPOCTU XMMHUUYECKOM peaklnu;

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHMA Ul HKOJOTHYECKHM T'PaMOTHOIO IOBEJCHUS B
OKpYXKarollleH cpee;

HCII0JIb30BAaTh an06peTeHHHe KJIIFOYCBBIC KOMIICTCHI WU IIPU BBIMMOJIHEHHUU ITPOCKTOB U
yueOHO-UCCIIEeIOBATENIbCKUX 3a/lad 0 HM3YyYEHHUIO CBOWCTB, CHOCOOOB MOJY4YEHHS U
pacrno3HaBaHMsI BEILIECTB;

00BEKTHUBHO OILICHUBATh I/IH(i)OpMaHI/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOLECCAX;
KPUTHYECKH OTHOCHUTHCA K MCEBJOHAY4YHON MH(pOpMaIuu, HeT0OpOCOBECTHOM pekyiame B
CpeACTBax MaccoBOil HH(popMaIHH;

OCO3HAaBaTb 3HAYCHUC TCOPCTUUCCKUX 3HAHUA 10 XWUMHH JIIA Hp&KTH‘—IGCKOﬁ
JeSITEIbHOCTH YEJI0OBEKa,

CO3/1aBaTh MOJIETH M CXEMBbI JUIs pelIeHHs y4eOHbIX U MO3HABATENbHBIX 33/1a4; TOHUMATh
HEOOXO/MMOCTh COOJIIOJICHUS TMpeNNUCaHUM, TMpengaraeMblX B HHCTPYKIMAX IO
MCIIOJIb30BAaHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHHU U AP.



Conep:kanue y4eOHOro npeamera

HazBaunue
TEMBI

Kpatkoe conepxanue

TBopueckue u
HPOEKTHBIC
paboThI, SKCKYpCHH

u Jap

Crpoenue
BEIIECTBA

Xumudeckass  cBs3b.  OOpa3zoBaHuE — MOJIEKYI
BOZOpOJa, a30Ta. KoBajeHTHaAs CBA3b. DICKTPOHHBIE
u Tpaduueckue GOpMysbl. YTOYHEHHE TOHSATHUS
«BAJICHTHOCTH». BalleHTHBIE BO3MOXKHOCTH aToMa.
OTHOCHUTENBHASA DIIEKTPOOTPHULIATENBHOCTE aTOMOB.
Pan snekrpoorpunarensHoctu. llomspHOCcTs CBA3M.
Yactuunbli 3apsan. KoBaneHTHas HenossipHas U
KOBaJICHTHAs MOJIAPHAs CBS3b.

WNonel. MoHHasg cBsa3b. ['paHunbl IIPUMEHUMOCTH
IIOHSTHSL «BAJICHTHOCTb.

Crenenb OKUCJICHMUS. MakcumanbHas u
MUHUMAJIbHAsI CTEIICHU

okucnenus. OmnpeneneHue CTENEHH OKHUCICHUS I10
ANIEKTpOHHON Qopmyne BemecTBa. Omnpenenenue
CTENICHM OKMCIIEHHSI IO MOJIEKYISpHOH ¢opmyie
OMHApHOTO COETMHEHUS.

BaneHTHOCTB, 3aps]] MOHA U CTEIIEHb OKHUCIICHHUS.
Kpucramnsl. Tumbl KpUCTAIIIMYECKUX  PELIETOK:
aTOMHas, HWOHHAs, MOJIEKYJspHas. 3aBUCHUMOCTb
¢u3nyeckux  CBOMCTB  BEIECTB  OT  TUIA
KPUCTAJUIMYECKON PEIIETKH.

CocraBiienue
IapOCTEPIKHEBBIX
MOJ€eJEN BENIECTB

MHoroo6pa3ue
XUMHYECKHX
peakuui

Okucnenue, BOCCTaHOBJICHHE, OKHUCITUTEb,
BOCCTAHOBUTENb C TOYKM 3PEHUS HW3MEHEHHUS
CTEneHel OKucieHuss aToMoB. OKHUCIHUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUH.

Momnsipaast koHueHtpauus. CKOPOCTbh XUMHUYECKOH
peakuuu. 3aBUCUMOCTh CKOPOCTH XHWMHUUYECKOU
peaKuuu OT YCIOBUH €€ NMPOBEICHHUS:

HAarpeBaHUe, YBEIIMYCHUE KOHUEHTPALMU HCXOIHBIX
BellecTB  (MIsi TOMOTEHHBIX  peaklui)  WiIn
MMOBEPXHOCTU COMPUKOCHOBEHUS (JJIs1 TETEPOTCHHBIX
peaxiuii), UCMOIb30BaHNE KaTalu3aTopa.

[Ipsmass w oOpaTHass XHUMHUYECKHE PEAKIUU.
OOpatuMmble  XUMHYECKHE peakiuu. H3meHeHue
CKOpPOCTH XMMHYECKOM pEeakuuu BO BPEMEHH.
XUMHUYECKOE PABHOBECHE.

DJIEKTPONPOBOAHOCTh PACTBOPOB. IJIEKTPOJUTHI U
HEDJIEKTPOJIUTBHL.

OnektponuTuyeckas auccounanusa. CHIbHBIE U
CI1a0bIe AIMEKTPOIIUTEHI.

VYpaBHEHHUSI  BJIEKTPOJUTHYECKOM  JTUCCOLHALINY.
Peakumu woHHOrO oOMeHa. MOoIeKyJIspHbIE W
WOHHBIC YPAaBHEHUS XUMUYECKHX PEAKITHA.
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUM C TOYKHU
3pEHUsI TEOPHUM DIIECKTPOJIUTHUYECKON IHCCOIMAIIHH.
OrnpezenieHne KUCIOT U MIEJI0Ye KaK IeKTPOJIUTOB.
OO0mue corcTBa KuciioT. OOIIIe CBOMCTBA
OCHOBaHMH. B3auMoaencTBue pacTBOPOB COJIEH C
pacTBOpaMH KHUCIOT M wienoden. B3aummoneiicTBre
pPacTBOPOB COJIEHN APYT C APYTOM.




[lepBoHayanbHOE TPEICTABICHUE O Ka4eCTBEHHBIX
pEaKIHIX Ha KATUOHBI U AaHUOHBI.

OcHoBaHus KJIACCU(PUKANNUNA XUMUYECKUX DPEAKIIHIA.
XUMHUYECKUE PEaKIMH COCJAWHEHUS, DPa3JIOKEHHS,
3aMelIeHus, oOMeHa, IK30TEPMHUYECKHE,
DHJIOTEPMHUYECKHE, OKHCITUTEILHO-
BOCCTAHOBUTENIbHBIE, KATATUTHYECKUE, OOpaTUMbIE U
HEOOpaTUMbIe

MHoroo6pasue
BEIIECTB.
Hemeramisl u
ux
COCTUHEHUS

[TonoxeHne HEMETAIVIOB B MEPUOJAUYECKON CHCTEME
XUMHYECKHUX sanementoB .M. Menneneena.
OJIEKTPOHHOE  CTPOCHHE AaTOMOB  HEMETAJIOB.
IIpocTble BeniecTBa — HEMETAIUIBI KAK OKUCIHUTENIN U
BOoccTaHOBUTENW. Pacmmpenue mnpencraBieHuil 00
AJUIOTPOIIMH HA NTpUMeEpax

MPOCTHIX BemiecTB (hocopa u cepsl.

[TonoxeHue rajoreHoB B IMEPUOJHYECKOU CHCTEME
xumuyeckux — anemeHtoB (.M.  Menneneena,
CTPOECHHE aTOMOB U MOJIeKyJ. BzaumonelicTBue
XJ0pa ¢ BOAOpoaoM, (pocPopoM, HATPUEM, JKETIE30M,
Meapl0, MeTaHoM. [lonmydeHne xjiopa 3JeKTpoIn30M
pacTBopa xjopuaa

HaTpus;  B3aUMOJCHCTBHEM  KPUCTAJUIMYECKOTO
nepMaHraHaTa Kajlus C  KOHIICHTPHUPOBAHHBIM
PacTBOPOM COJISTHOM KUCIOTHI.

XnopoBogopoa. PactBopeHue xiopoBojopona B
BOJIE, OKHUCJICHHE XJIOPOBOJAOpPOAA B MPUCYTCTBUHU
xnopuna meau(ll), B3auMoaecTBUE ¢ allETHICHOM.
ConsiHasg  KHCJIOTa KaK CHJIBHBIA — 3JIEKTPOJIUT:
B3aUMOJICHCTBHE C MeETaUIlaMH, OKCHIaMU |
TUAPOKCHIaMH METAJIJIOB, C CO-

aaMua.  Xnopuael B mpupoxe.  Ilomyuyenue
XJIOpOBOJIOpOJA M COJIIHOM  KHCIIOTBI B
IPOMBINIJIEHHOCTH (CHHTE3) U B JIabopaToOpuu U3
KPUCTAJUTMYECKOTO xjopuaa HaTpus u
KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.

dwusnyeckne cBoiicTBa (ropa, OpomMa U uHoja.
CpaBHEHHE TIPOCTHIX BEIIECTB KaK OKHCIHUTENEH.
OO0mue  cBOWCTBA  TaJIOTEHOBOAOPOIOB  Kak
AJIEKTPOJIUTOB. lanorenuap B MIpUPOJIE.
buonornueckoe AeiiCTBUE TaJIOT€HOB.

[Tonoxxenne KucCiIopoma W Cepbl B MEPUOTUYECKOMN
cucreme xumMuueckux anemeHtos .M. Menneneesa,
CTPOCHHE WX aTOMOB. AJUIOTPONHUsS KHCIOpoAa |
cepbl. CpaBHEHHE XUMHUECKUX CBOWCTB KUCIOPOAA

W cephl HA MMPUMEpaxX B3aUMOJICUCTBUS C BOJOPOJIOM,

ITIOMUHUEM, KENe30M. BoccranoBurenbHble
cBoiicTBa cephl. [lonmyuenue cepsl.

CepoBonopon. BoccranoBurenbHbie U
OKHUCITUTEITLHBIE CBOHCTBa CepoBOJOPOJIA.
CepoBonoponnas kuciora. Cynspuasl B IpUpoje.
Bbuonorndeckoe neiicTBre CEepOBOAOPOAA.

KavecTBenHast peakiust Ha CyJIb(U] HOH.

[Tonydyenne cepoBOIOpO/ia B TPOMBIIIIICHHOCTH H B
1abopaToOpuH.

Oxkcun cepwi(IV). Tlonyuenne oxcuma cepsi(IV) u3
Cephl, CEpOBOJOPOJA, MPHPOJIHBIX  CYIb(HUIOB.

Bbuonornueckas
POJIb TaJIOTEHOB.

CepHnas kuciora u
MIPOMBIIIIEHHOTb.




OKUCIHUTENbHO-BOCCTAHOBUTEIHHBIC CBOMCTBa
okcuma cepbi(IV): B3auMoaeicTBHE C KHCIOPOIOM,
okcunom yriaepona(ll). BzaumoneiictBue oxcuaa
cepa(IV) ¢ Bogoii, pacTBoOpaMu

menoveid. Cynbpurbl U rUApOCYIbPUTHL. OKCHUI
cepsi(VI): B3aUMO/ICHCTBUE c BOJIOM.
OxucnurenbHble CBOMCTBa: peakuus ¢ Qochopom,
noauaoM kanms. [Tonyuenue oxcuna cepoi(VI).
dusnyeckue CBONCTBA CEepHOM KHUCJIOTHL.
PactBopenue cepHoil kuciotel B Boae. (CBoiicTBa
CepHON KHCIOTHl Kak 3nekrpoiuta. OcobeHHocTH
CBOMCTB KOHIUEHTPUPOBAHHON CEPHOM KHCIIOTHI.
Cynetatet  u  ruapocyibdarel.  KayecTBeHHas
peakuusi Ha cyibdaTr-uoH. IlepBas momompb mnpu
oXorax cepHod kuciorod. Cxema moOJydyeHUs
cepHOH

KHUCJIOTBI B IPOMBIILJIEHHOCTH.

CpaBnenue cBorictB HemeTauioB VI-VII rpynn u ux
COCIMHEHUM.

A30T Kak XUMHUYECKHIl 3JIEMEHT U KakK IpPOCTOe
BELIECTBO: CTPOCHHME aroMa U MOJIEKYJbl a30Ta.
du3znueckre CBOMCTBA a30Ta. A30T KaK OKUCIUTEINb
(peakiuu ¢ JIJUTHEM U BOJOPOJIOM) U BOCCTAHOBHUTEIIb
(peakmust ¢ kucinopoaoMm). Asutorporust ¢docdopa:
KpacCHBIN U OeJbIit

dochop. CpaBHeHHE XUMHUYECKOM aKTUBHOCTH
AJUTOTPOITHBIX MO TU (PUKATTHIA docdopa.
OxucnutenbHble cBoicTBa (ocdopa (peakuus ¢
KaJlueM), BOCCTAaHOBHTEIbHBIC CBOWCTBAa (Qochopa
(peakuuu c¢ kuciopogoM u xjopom). Ilomyuenue
azora u docdopa.

AMMHaK:  CTpOCHHE  MOIEKyNnbl, (uandeckue
cBorcTBa. PacTBopenne ammuaka B Boje. JJoHOpHO-
AKIIETITOPHBIM MeXaHU3M 00pa30BaHHUs KOBaJCHTHOU
CBSI3M B HOHE aMMOHHUA. AMMMauHas BOJa.
XUMHUYECKUe

CBOMCTBa aMMHaKa: B3aUMOJCHCTBUE C KHUCIOTaMH,
ropeHue, Karaautudyeckoe — okucienue. Comm
amMoHus. KauecTBeHHast peakiius Ha MOH aMMOHHS.
Oxkcun azora(l). BoccranoButenbHble CBOMCTBA
(peakmusi C pacTBOPOM TI€pMaHTaHAaTa KaJus B
KHCIIOM  cpefie); BOCCTAaHOBHUTENbHBIE CBOMCTBA
(peakmuu ¢ BogoponoM, yriém). Okcup azota(l) xak
HeconeoOpasyrommii  okcuna.  Okeup — aszota(ll):
OKHCJICHHE KHUCIOPOJOM BO3AyXa, TEPMHUYECKOE
paznoxenue. Oxcua azora(IV): B3ammopeiicTBue c
BOJIOM, TOpeHue yrias B aTrMocdepe OKcHaa
azora(IV). CpaBHuTENbHASA XapaKTEPUCTUKA OKCHUIOB
azora. OKcHIBI a30Ta KaK OJ{HA U3 MPUINH
BO3HMKHOBEHMSI  KHUCIOTHBIX JOXJeH. A30THas
kucioTa. Pu3ndeckue CBOWCTBA a30THOM KHCIOTHI.
Ocobblie

XAMHYECKHE CBOMCTBA A30THOM  KHUCIOTBI —
B3auMojieiicTBue ¢ Meramuiamu. CpaBHEHHE peakiuil
JKeJe3a C pacTBOpaMu CEPHOM U a30THOM

KHUCJIIOT. Bzaumoneicteue MeIu c




KOHLICHTPUPOBAaHHOM  a30THOM  KHUCJIOTOM H C
pacTBOpoOM a30THOM KHUCJIOTBHI. Hurtparsl.
Pa3noxenue HUTpaToB

npu HarpeBaHuu. [IpuMeHeHue a30THOW KUCIOTHI U
HUTPATOB.

Baxneitmue  coemuHenuss  ¢gocdopa.  Oxcun
docdopa(V): monydeHre, B3aUMOJCHCTBHE C BOJOM.
OptodochopHas Kuciora: (GpU3MUESCKHE CBOKCTBA,
JUCCOLIMAIMsS, CBOWCTBA pacTBopa  (ocopHOii
KHUCIIOTBI Kak dJeKkTpoiuTa. Tpu psana docdaTos.
[Tpumenenue coneit pochopuoit

KHUCIIOTHI. DBTpodUKalKsi BOAOEMOB.

VYrnepon. Ilpocteie BemecTBa HEMOJIEKYJISIPHOIO
CTpoeHHs, O0Opa3oBaHHBIC YIIIEPOJOM: aiMa3 u
rpa¢uT, UX CTpoeHHWE U (U3NYECKUE CBOMCTBA.
AncopOumsi.  XWMHUYECKHE  CBOWCTBA  MPOCTHIX
BEIIIECTB,

00pa3oBaHHBIX yIIepOAOM: rOpeHue,
B3aUMOJeicTBE C MeTaulaMud  (KajgbLueM U
AIFOMHUHHUEM), BOJ0M, okcuaoM skenesa (I11).
Bonoponnsie  coemuHeHus — yriepoaa.  MeraH:
dbusnueckue CBOWCTBa, TOpPEHHE, MUPOIU3. ITEH:
NOJMMEpHU3alysi. DTUH: TOpPEHHE, MPUCOCTUHEHHE
Bojopona, peakius H.J[. 3emunckoro. benzou:
XuMH4eckast popmyia, obractu npuMeHenus. OKcua
yriaepoaa (I): MOJIy4eHueE, ropeHue,
B3aMMOJICHCTBHE C BOJOH, BOCCTAHOBJICHUE XKele3a
u3 okcuga oxenesza(lll). Oxcup yruepona(IV):
peakiuss C MarHbeM, yrjiepoJioM, TBEPIBIM
THJIPOKCHJIOM HATPHSL.

Bbuonornyeckoe JeiicTBHE OKCHIOB YTIIEpO/a.

Mmuoroob6pasue
BCIIECTB.
MerTanisl U uxX
COCIMHEHMUS

IIepBoHauasbHBIE MPEACTABIECHUS O METAJUIMYECKOU
CBSI3U M METAJUIMYECKON KPUCTAIMYECKON PEHIETKE.
OO01re CBOMCTBA METAJNIOB: KOBKOCTh, IIOTHOCT,
TBEPAOCTh, BJIEKTPO- U TEIUIONPOBOJHOCTb, IIBET,
«METAJUTHYCCKUI» OJIeCK.

Mertamniel  Kak ~ BOCCTAHOBUTENH:  PEAKIUU  C
KUCJIOPOJOM, pacTBOpPAMHU KHCIIOT, COJAMH. Psp
aKTUBHOCTH METAJLJIOB.

[Ilenounsie merasl. [lonoxeHne B NEpUOANYECKON
cucteMe xumudeckux sjaemeHntoB .M. Menjeneena,
CTpOECHUE aTOMOB. XHMUYECKHUE CBOMCTBA:
B3aMMO/JIEUCTBUE C KUCIOPOJOM, rajJore€HaMu, CEpOu,
BO/I0H, pacTBopoM cynbdara menu(Ill). T'uapoxcuast
MIEJIOYHBIX ~ METaUIOB:  (PU3MUYECKHE  CBOWCTRA,
nucconmanus. ConM IMEeI0YHBIX METalIoB. Kanbimii.
[TonoxxeHne B NEPUOIMYECKON CUCTEME XUMUYECKUX
anementroB J[.M. MeHnneneeBa, cTpoeHHE aroma.
®du3nyecknue CBOMCTBA  KalbIUd. XHUMHYCCKHE
CBOWCTBA KaJblMS: TOPEHUE, B3aUMOJIECHCTBUE C
Bojoi. Okcupa Kamblus: (U3HMYECKHE CBOICTBA,
MOJYyYECHHUE, B3aWMOJIECHCTBUE C BOMOW. ['Mupokcun
KanpIysa. Colin KanbIus.

Kécrkocts  Boabl. CocTaB  OPUPOAHBIX  BOJI.
CaoiicTBa KECTKON BO/JIBI. Bpemennas
(kapOoHaTHas1), mocTOosHHAs (HekapOOHAaTHAs) U

CriocoObl
yCTpaHEHHUsI
’KECTKOCTHU BOJIBL.
Kap6onatst B
npupoe.

Kenes3o u napixauue.

CIuiaBel B
COBPEMEHHOM MHUpE.




obmass xéctkocTh BoAbl. CrocoObl ycTpaHEHUs
JKECTKOCTH BOJIBI.

Amomunuii. [lonoxeHue B NepuOJUIECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB J.N. Meunneneesna.
Pu3nYeCcKre CBOKMCTBA allOMUHUA. B3aumoaerncreue
ATIOMUHUS € KUCJIOPOJOM, BOJIOM, OKCHAaMHU
METAJIJIOB, COJIIMHU, PACTBOPAMHU KHUCJIOT U IIEJI0YEH.
Okcun  aglOMUHUS: ¢usznueckue  CBOMCTBA,
amdotepHocTh. ['mapokcun amroMuHus: (HU3HUECKUe
cBoiicTBa, aMpoTepHOCTh. COMM ATIOMUHUS.

Keneszo. IlonoxxeHne B INEPUOAUYECKOM CcUCTEME
XUMHUYECKUX 3JIEMEHTOB J.N. Meunneneena.
OcobeHHoCTH CTpOEHUSI aToMa keje3a. Puznueckue
cBoiicTBa xene3a. Peakiuum xene3a ¢ KHUCIOPOJIIOM,
XJIOpOM,

Cepoil, paCTBOpaMU KUCIOT-HEOKUCIUTENEH, COJICH.
Coenunenus  xene3a(ll).  Oxcunp  xenesa(ll):
nonyueHue; (GuU3MUECKUe CBOICTBa; peakuus ¢
pactBopamu  kucioT. ['mapokcun kemeza  (I1):
nosyueHue; GU3nYecKue CBOMCTBA; B3aUMO/ICHCTBUE
C pacTBOpamMH KHUCJIOT, ¢ kuciaopoaom. Conn
xeneza(Il): MOJIyYeHUE; BOCCTaHOBUTEJIbHbBIE
CBOMCTBA.

Coemunenus  xeneza(lll). Oxcup  xeneza(Ill):
nojydeHue; (U3MUecKue CBOWCTBA; peaKIuu C
okcugoM  yruepona(ll), pactBopamu  KHUCIOT.
I'mppokeun xenesa(lll): momyuenue; ¢usznueckue
CBOIICTBA; pas3ioxKeHue npu HarpeBaHUu;
B3aUMO/ICHCTBUE C KUCITIOTAMH.

KauectBennsle peaknuu Ha uoH kene3a(ll) (c
KpacHOM KpoBsiHOM coiibto) U Ha uoH sxene3a(lll) (c
KENTOM KPOBSIHOM CONBIO M POJIAHUA-UOHOM).
Cnnasel. CruiaBbl kene3a: 4yyryH U crajib. CruiaBbl
Meau: OpoH3a, JaTyHb, MEIbXHUOP. J[ropamroMUHHIA.
CnnaBel 30510Ta, cepedpa, TIaTHHBI.

O6acTu NpUMEeHEHUs CIUIaBOB.

TemaTuueckoe IIAHUPOBAHUE

Ne Monyns nporpammsl Bocriutanus | KonudectBo | KommuecTBo
«IIIKOJIBHBIN YPOK» JacoB qacoB IS
KOHTPOJIbHBIX
"
MPAKTUYECKUX
pabot
1 | Ctpoenue BemecTBa VYpox «Buasl 1 npUHIHUI pabOTHI 6 0/0
OTHETYIINTENICH)
2 | Muoroo6Gpa3ue Bceepoccuiickuii ypok «9K0m0TUs 10 1/1
XUMHAYECKHX PEaKIHi U DHEProcOeperkeHUE
3 | MHuoroobpaszue Henena xumuu; 30 2/4
XUMHAYECKHUX BEIIECTB. Konkypc nHopMamoHHBIX
Hewmeraisl 1 ux oyxneros «bA/JlpI: cocTas, 3a UK
COCMHEHHSI. TIPOTHUB?»
4 | MHorooOpasue CBos urpa «Cambrii 22 1/2
XUMHYECKUX BEILECTB. PacIOCTPAHEHHBI XUMUYECKUN




Mertanisl 4 uxX 3JIeMEHT BO BceneHnHo»;
COCTUHEHUS. [IpoekTHas nenens «Bxkian
YUEHBIX-XUMHUKOB B Benukyio
[ToGemy»
UTOI'O 68 417

[Ipu ocraBieHUH KaJeHJapHO-TEMATUYECKOTO IIaHupoBaHUs 1 yac u3 pazgena Ne 2
«MHoroo0pa3ue XUMUYECKHX peakiuii» Obul nmepereced B pasznen Ne 1 «CtpoeHue BeriecTBa
JUIsl TOBTOpEHUs MaTepuana § kiacca. PesepBHoe BpeMs B kosinyecTBe 11 yacoB pacnpeneneHo
CIeIyIOIUM 00pa3oMm:

1) Pazoen 3. «MHoroo0Opa3ue XMMHUYECKHX BEIIECTB. HeMeTambl U UX COCTMHEHUS»
n06aBieHO 4 yaca i 0TpaboTKU Marepuana «[ eHeTHUeCKue psijibl HeMeTauioBy (2
yaca), «Pemenue 3agau» (2 yaca), Tak KaK IIETIOYKH MPEBPAIICHHUS M PEIICHHUE 3a/1a4
MIPU U3YYEHUU XUMUU OCTAIOTCSI OCHOBHBIMHM BOIPOCAMH, BBI3BIBAIOIIUMU TPYIAHOCTH

y y4aIIuxcsl.

2) Pazoen 4. «MHuoroobpa3ue XHUMHUYECKHX BEHIECTB. MeTaibl U UX COCAMHEHUS
N00aBJICHO 7 4YacoB: TE€HETHYECKHE DPsAbl MEepexoIHbIX MeTaiioB (lyac), pemieHue
3amau (2 yaca), ypok-urpa «XWMHSI METAUIOB U HemeTawioB» (ldac), perieHue

BapuantoB OI'D (3uaca).

KaneﬂuapHO-TeMaanecxoe IJIaHUpOBaHUE

Ne | Tema ypoka

JlaTa

IIman

| Dakr

[Ipumeuanue

Pazoen 1. Cmpoenue sewecmea (6 uacos)

1 [ToBTOpeHme Kypca 8 kinacca

2 KoBasieHTHas cBs3b

3 KoBanienTHast mosnsipHasi ¥ HEMOJIApHAs
CBSI3b

4 | MoHHas cBA3b

S CreneHb OKUCICHUS! aTOMOB.
BasienTHOCTB

6 TUuMbI KPUCTATTUYECKUX PEIIETOK

Pazoen 2.Muozooopazue xumuueckux peaxyuii(10 uacos)

7 Tune! peakiuit. OBP

8 CKOpOCTb XUMHUYECKUX PEaKIIHH.
O6paTuMble XUMHUYECKHE PEAKIIH

9 PactBopbl. DnekTponutudeckast

JIUCCOIAALIHSL.

10 | Peakuust HOHHOTO OOMEHA B PacTBOPax

OJICKTPOJIMTOB.

11 | IlpakTrueckas padorta Nel «YcnoBus

TCUCHUA peaKI_[I/Iﬁ SJICKTPOJMTOB 10 KOHLA»

12 | Kuciorsl 1 OCHOBaHUS.

13 | CgoiicTBa coJieil.

14 | Knaccudukanusi XMMHYECKHX PEaKIHH.

15 | [loBTOpeHue u 0000IIEHNE TEMBI

16 | KonrposnbHas pabora Nel

Pazoen 3. Muozooopazue xumuueckux eewjecms. Hememannot u ux coeounenusn(30 uacos)

17 | OOwmue cBOMCTBA HEMETAJLIIOB.

18 | I"asiorensl

19 | XJ10poBOZOPO/ M COJISTHASI KUCIIOTA.

20 | drop,0pom,uo.

21 | Kucmopon u cepa

22 | Cynpdunsl




23

OKCHIBI CephI

24 | CepHas KHCJIOTa U €€ COJIH.

25 | IloBropenue u 0000IICHHE.

26 | Ilpaktuueckas pabora Ne2 «Hemeranas»

27 | KontponpHas pabora Ne2

28 | Asor u dochop

29 | Ammuak

30 | Okcuasl a3oTa

31 | A30THas KMCJIOTa U HUTPATHI

32 | [Ipaktuueckas pabora Ne3. «[lomyuenue
aMMHaKa ¥ U3y4eHHE €ro CBOHCTBY

33 | Coenunenue dhochopa

34 | Yraepon

35 | BomopoaHbie coemMHEHMS yTaepoia

36 | Okcubl yriepoaa

37 | YrospHas KUCIOTA U €€ COU

38 | Ilpaktuueckas pabora Ned4 « KapOoHaThDy

39 | KpemHuii u ero coelMHEHUS

40 | T'enernueckue psijibl HEMETAJUIOB

41 | I'eneTndeckue psibl HEMETAIUIOB

42 | IloBropenue u 00o0meHne

43 | PemeHue pacyeTHBIX 3aj1a4

44 | PenieHue pacyeTHBIX 3aj1a4

45 | IIpaxTtmueckas padora Ne5 « Hemerammsr V-
V rpynmsl ¥ MX COSAMHEHUS

46 | Kontponbnas pabotalNe3

Pazoen 4. Muozooopasue xumuueckux éewgecme. Memannwt u ux coeounenusn(22 uaca)

47 | Obmue Gpu3nveckne CBOMCTBA METAILIOB.

48 | O6mue XMMHYECKHE CBOICTBA METAJIJIOB.

49 | Pemenue 3amau

50 | [paktuueckas padoraNe6 «Oo0mme
XHUMHUYECKHE CBONCTBA METAIIJIOB)

51 | lllenouyHble METAIBI

52 | Kanbnuii

53 | XKectkocTh BOABI

54 | AmoMmuHwMiA

55 | CoenuHenus alIrOMUHUSA

56 | T'eHeTHWyecKue PsbI MEPEXOJHBIX METAIUIOR

57 | Kenezo

58 | Coenunenus xene3sa (I1)

59 | Coenunenus xenesa (I11)

60 | CrutaBel MeTaNIOB

61 | IloBTopenue u 0000IIEHIE METAIIIOB

62 | Ilpaktuueckas pabora Ne7 «MeTtamisl U UX
COCJIMHEHMD»

63 | Pemenue pacueTHbIX 3a1a4

64 | KoutponwHas paboraNed

65 | Ypok-urpa «XuMus METaJIIOB U
HEMETAJJIOBY

66 | Pemenue Bapuanto OI'D

67 | Pemenue Bapuanto OI'D

68 | Pemenue Bapuanro OI'D




