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1.I1osicHuTEIHLHAA 3ANMUCKA

Pabouas nporpamma mno npeamety «Xumus» s 8-9 knaccoB pa3paboTaHa Ha
ocHOBe DeniepalIbHOr0 TOCYJAapCTBEHHOIO 00pa30BaTEbHOIO CTAHIAPTa OCHOBHOIO
oOmero obOpa3oBaHus. JlaHHasg mnporpaMMa OpPUEHTHUPOBAHA Ha HCIIOJIB30BAaHUE
y4E€OHUKOB:

v’ Xumus 8 knacc: yuebnuk / B. B. Epemun, H. E. Ky3smenko, A. A. JIpo3nos, B.

B. JIynun, uzn. «Apodar, 2020
v’ Xumus 9 knacc: yuebnuk / B. B. Epemun, H. E. Ky3ssmenko, A. A. Jlpo3nos, B.
B. Jlynun, uszn. Jdpoda, 2020, xotopsie BkItoueHbl B DenepanbHblii nepeyeHb
y4E€OHUKOB.
CornacHo HIKOJIBHOMY y4eOHOMY IUIaHy pabouasi mporpaMma paccuyurasa B 8-9
KJaccax Mo 2 4aca B HEAEN0, 4To cocTaBiseT 68 dacoB. Bcero 136 udaca 3a Bech
YPOBEHBb 00YUEHUS.

2 . [Inanupyemble pe3yJbTaThl OCBOCHNS MpeaMeTa « XMMHS» HA YPOBHE
OCHOBHOTI'0 00111€Tr0 00pa30BaHMSsI

[Inanupyemble pe3yabTaThl BKIIOYAIOT B Ce0S HMHTETPAaTUBHBIC KayecTBa
JUYHOCTH, KOTOpbIE OOydYaroliMecss CMOTYT NpHUOOpecTH B pe3yibTaTe OCBOCHUS
y4eOHOM MpOrpaMMBbI IO MPEAMETY « XUMUSI».

I[Inanupyemblie TMYHOCTHBIE Pe3yJbTATHI

JIMYHOCTHBIMHM pe3yJibTaTaMU OOy4YeHUS XUMHH SBJIsSeTCS (HOpMUpOBaHHE
BCECTOPOHHE 00pa30BaHHOMN, MHUIIMATUBHON W YCICIIHOW JMYHOCTH, OO0Jamaromiei
CUCTEMON COBPEMEHHBIX MHPOBO33PEHUYECKUX B3IJISI0B, LIEHHOCTHBIX OpPHUEHTALUU,
UJEHHO- HPAaBCTBEHHBIX, KYJIbTYPHBIX, T[YMAaHHUCTUUYECKUX U ICTETUYECKUX MPUHIHUIIOB
Y HOPM MOBEACHUS.

N3yyenue XuMUHM B OCHOBHOHM IIKOJE OOYCIOBIMBAET JIOCTH)KCHHE CIEAYIOIINX
PE3yAbTATOB IUYHOCTHOTO PA3BUTHS:

v pOpMHUpPOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH K
CaMOPa3BUTHIO W CaMOOOPa30BAaHUIO Ha OCHOBE MOTHUBAIIMM K OOYYCHHIO U
MO3HAHHWIO, OCO3HAHHOMY BBIOOPY C YYETOM IIO3HABATEIbHBIX HHTEPECOB;
dbopMupoBaHUE TTO3HABATEIHLHON W MHPOPMAIIMOHHOW KYJIbTYpPHhI, B TOM YHUCIIE
pa3BUTHE HABBIKOB CaMOCTOSATEIBHOW pabOThl ¢ Y4YEOHBIMU TOCOOHMSIMH,
KHUTaMH, JOCTYNMHBbIMM HWHCTPYMEHTAMHU M TEXHUYECKHMMHU CPEJICTBAMU
WH(GOPMAIIMOHHBIX TEXHOJIOTH;

v’ (opMHpOBaHUE LIEHHOCTH 3J0POBOIr0 M 0E30IaCHOr0 00pasa KM3HH, YCBOECHUE
NpaBWJI WHIWBHIYAIBHOTO W KOJUIGKTUBHOTO O€30MaCHOTO TIOBEICHUS B
Ype3BbIYaWHBIX CUTYAIUSAX, YTPOKAIOUIUX KU3HU U 370POBbs JIIOJIEH;

v’ popMupoBaHue TOJIEPAHTHOCTH KaK HOPMBI CO3HATEJILHOIO u
NOOPOXKENATEIIBHOTO  OTHOLIEHUS K JAPYrOMy 4YeJIOBEKY, €ro MHEHHUIO,
MHPOBO33PEHUI0, KYIIBTYPE, A3BIKY, BEPE, IPAXKIAHCKONU MO3UIUY;



‘/OCBOGHI/IC COOAJIbHBIX HOPM W IpaBUJI TMOBCIACHHA B TIpPYIIIAX, W B

cooOIecTBaxX, 3aJaHHbIX HWHCTPYMEHTAMHU COIMAU3aIllid COOTBETCTBEHHO
BO3pPacCTHOMY CTaTycy oOy4aroniuxcs;

v pOpMHUpPOBAaHHE OCHOB COLUAIBLHO — KPUTHYECKOTO MBIIIICHHS;
v popMUpOBaHHE KOMMYHHKATHBHONW KOMIIETEHTHOCTH B 00pa3oBaTEIbHOM,

OOLIECTBEHHO MOJIE3HOM, yueOHO — MCCIIeI0BATENBCKOM, TBOPUECKON U IPYTUX
BU/IaX JI€ATEIHHOCTH;

v’ popMHpOBaHHE OCHOB 3KOJIOTMYECKOTO CO3HAHWS Ha OCHOBE IPU3HAHUS

LEHHOCTH >KM3HU BO BCEX €€ MPOSBIEHUSAX U HEOOXOAUMOCTH OTBETCTBEHHOTO,
OepeKHOro OTHOILEHUS K OKpY KaroUlel cpese.

Ilianupyemblie MeTanpeIMeTHbIE Pe3yJIbTAThI

v

MertanpeaMeTHBIMU pe3yJibTaTaMU OCBOCHHS XUMUU SIBIISTIOTCS :

YMEHUE CaMOCTOSITEILHO OMNPEACNATh I1IeJId CBOETO OOy4YeHHS, CTaBUTh H
dbopmynupoBaTh s ce0s HOBbIE 3aJlaud B ydyeOe U TMO3HABATEIbHOU
NEeSATeIIbHOCTH;

yMEHUE OBJaJeBaTh HAaBBIKAMU CaMOCTOSITEJILHOTO TPUOOPETCHHUS HOBBIX
3HaHWUW, oOpraHu3aluu y4eOHOW  JEeATeNbHOCTH, TIOMCK  CpPEJCTB €€
OCYIIECTBIICHHUS;

YMEHHE CaMOCTOSTENbHO IUJIAHUPOBATHb MYTH JTOCTHXKEHUS IeJield, OCO3HAHHO
BbIOMpaTh HambOosiee A(QPEeKTHUBHbIE CIMOCOOBI  pEIICHUS y4eOHBIX W
MO03HABATEIbHBIX 33/1a4;

YMEHHE COOTHOCHTh CBOM JIEMCTBUSI C IUIAHUPYEMBIMU pe3yJbTaTaMH,
OCYIIECTBJISITh KOHTPOJIb CBOEH JESATENIbHOCTH B MPOIECCE JIOCTHXKECHHUS
pe3ynbTata, KOPPEeKTUPOBATH CBOM JEHCTBUSA B COOTBETCTBUU C U3MEHSIOUIEHCS
CUTYaIHEH;

BJIQJICHHE OCHOBAaMHU CaMOKOHTPOJS, CAMOOIEHKH, MPHUHATHS pEIICHUNH U
OCYIIECTBJIICHHS] OCO3HAaHHOTO BbIOOpa B y4yeOHOM © TO3HABATEIBHOU
NeSITEHHOCTH;

YMEHHE OMpeNessaTh TMOHSATHS, CO3[aBaThb OO0O0OIEHUs, CaMOCTOSTEIHHO
BBIOMpATh OCHOBAaHUA U KPUTEPUU [UJIs KiIacCU(UKAIMK, YCTAHABIMBATH
PUYHUHHO-CIIC/ICTBEHHBIE CBS3H U JI€TIATh BBIBOJIBI;

YMEHHUE CO3/1aBaTh, MPUMEHATh W TMPEOoOpa3OBHIBATh 3HAKM M CUMBOJIBI JIJIS
perieHus y4eOHbBIX U MO3HABATEIBHBIX 337124,

YMEHUE OpPraHW30BHIBATH COTPYAHUYECTBO, pabOTaTh WMHIWBHIYAIbHO U B
IpYIIE; YMEHUE OCO3HAHHO HCIMOJb30BaTh PEUEBbIE CPEACTBA JJISl BBIPAKEHUS
CBOUX MBICJICH U TTIOTPEOHOCTE;

YMEHHUE U3BIIEKaTh HHPOPMAIIUIO U3 PA3TMYHBIX UCTOYHUKOB, YMEHHE CBOOOTHO
MOJIb30BATHCS CIPABOYHOM JIUTEPATYPOIA;

YMEHHE Ha TMpPaKTUKE I[OJIb30BATHCSA OCHOBHBIMHU JIOTHUYECKUMHU TIPUEMaMH,
METO/IaMH HaOJIIOICHNSI, MOJEITUPOBAHKUE, OOBSCHEHHUS, PEIICHUE MPoOeM,
MIPOTHO3UPOBAHUS;

yMeHue padoTaTh B rpynie — 3QGeKTUBHO COTPYIHUYATHh U B3aUMOJECHCTBOBATH
Ha OCHOBE KOOpJMHAIIMU PAa3JIMYHbIX TMO3ULIMK TpU BbIPAOOTKE OOUIEro



pelieHrs B COBMECTHOM AESATEIbHOCTH, CAYyIIaTh NapTHEpa, GOpMyIUpoBaTh U
apryMEeHTHUPOBATh CBOE MHEHUE;

v’ (popMHUpOBaHHUE U PA3BUTHE KOMIIETEHTHOCTH B 00sacTh ucmoias3oBanus UKT;

v popMuUpOBaHHE YMEHHH CTAaBUTh BONPOCHL, BBIABMIaTh THIOTE3y M
000CHOBHIBATH €€, 1aBaTh OMPEACIICHUE TOHSITHUSIM;

v’ (popMUpOBaHHE OCO3HAHHON aJE€KBATHONM M KPUTHYECKOM OLECHKH B y4eOHOM
JESITEIIbBHOCTH, YMEHUE CAMOCTOSITEIIbHO OLIEHUBATh CBOU JIEUCTBUSA U IEMCTBUE
OJIHOKJIACCHUKOB.

Ilsianupyembie mpeAMeTHbIE Pe3yJbTATHI

B PE3yJIbTaTC OCBOCHUA yqe6Horo npeaMeTa «XuMHu:I» B 8 -9 knaccax
BBIINIYCKHUK HAYYUTCSH .
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BrinyckHUK HAy4YUTCA:

* OMKCHIBAaTh CBOWMCTBA TBEPJIBIX, KUJIKUX, Ta3000pa3HbIX BEIIECTB, BBIJCISS
UX CYIIECTBEHHbIC MPU3HAKH;

* XapakTepu3OoBaTh BEUIECTBA IO COCTaBY, CTPOEHUIO U CBOICTBaM,
yCTaHABIMBATh  NPUUYMHHO-CJIEJACTBEHHBIE  CBA3M  MEXKAY  JIaHHBIMHU
XapaKkTEepPUCTUKAMU BEILIECTBA;

* PAcCKpbIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATUMN «aTOM», «MOJIEKYJIay,
«XHUMHUYECKUM DIIEMEHT», «IPOCTOE BEILIECTBO», «CIOXKHOE BEIIECTBO,
«BaJIEHTHOCTBY», UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

* u300paxkaTh COCTaB MPOCTEUIIUX BEIIECTB C IMOMOIIBI0 XMUMHUYECKHX
dbopMyl U CYIIHOCTh XHUMHYECKHUX pEAKIHMH C TOMOIIBI0 XUMHUYECKHUX
YpPaBHEHUH;

* BBIUHCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPDHYIO U MOJISIPHYIO MAacChl BEUIECTB,
a TaK’K€ MacCOBYIO JOJIF0 XUMUYECKOTO 3JIEMEHTA B COEAUHEHUSX 111 OLIEHKU
UX MPAKTUYECKON 3HAYMMOCTH;

* CPaBHUBATH M0 COCTABY OKCHUJIbl, OCHOBAHMSI, KUCIIOTBI, COJIU;

* kJaccu(UUIUPOBATh OKCUIBI M OCHOBAHUS MO CBOMCTBAM, KUCIOTHI U COJH
10 COCTaBY;

* MMOJIK30BATHCA JTAOOPATOPHBIM 000PYAOBAaHUEM U XUMHUECKOU MOCYI0H;

* TMPOBOJWUTH HECIOXKHBIE XHUMHYECKHE ONBITHI ¥ HAOMIOIeHUd 3a
U3MEHECHHMSIMU CBOWCTB BEIIECTB B MPOIECCE HMX MPEBPAIICHH; COOII0IATh
IpaBWJIa TEXHUKHA 0€30MaCHOCTH MPHU MPOBEACHUHN HAOIIOIEHUN U OTIBITOB;
*pa3nuyaTh  AKCIEPUMEHTAIIBHO  KHCJIOTBI M MIEJIOYH,  IOJb3YSCh
WHANKATOPAMU;, OCO3HABATh HEOOXOAMMOCTh COONIIOICHUST Mep 0e30macHOCTH
pu 0OpaIEHNH C KUCTOTAMH U MIEI0YaMu;

* pacKpbIBaTh CMBICI nepuoandeckoro 3akona . 1. Menaeneesa;

* ONHUCHIBATH M XapPaKTEPU30BATh TaONMMUHYI0 (HOPMY TEPHOTUIECCKOM
CHUCTEMbI XHMHUYECKHX JJIEMEHTOB;

* XapakTepu3OBaThb COCTaB AaTOMHBIX SAEP M PACHOPEACICHHE YHCIA
3JIEKTPOHOB IO AJEKTPOHHBIM CJIOSIM ATOMOB XMMHUYECKHUX 3JIEMEHTOB MaJbIX
MEPUOJIOB NEPUOANUYECKON CUCTEMBI, a TAKXKE KIS U KaJbLIHS;

* pa3My4aTh BUAbl XMMHYECKOW CBSI3U: MOHHYIO, KOBAJEHTHYI MHOJISIPHYIO,
KOBAJIEHTHYIO HENOJISIPHYIO U METAJINYECKYIO;
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* u300paxaTh AIIEKTPOHHO-UOHHBIE (OPMYJBI BEIIECTB, OOpPa30BaHHBIX
XUMHUYECKUMU CBS3SIMU Pa3HOTO BHIIA;

*  BBIABIATH 3aBUCHMOCTH CBOHCTB  BEIIECTB OT CTPOCHUS  UX
KPUCTAUIMYECKUX  PEMETOK:  HMOHHBIX,  aTOMHBIX,  MOJEKYJISPHBIX,
METAJUTHYECKUX;

* XapaKTepu30BaThb XUMHUYECKHE JIIEMEHThl M MX COCJAMHEHHUS Ha OCHOBE
TIOJIOKEHUS DJIIEMEHTOB B MEPHOINYECKON CHCTEME U OCOOEHHOCTEH CTPOCHHS
UX aTOMOB;

*  XapaKTepu3oBaTh  HAYYHOE M  MHPOBO33PEHUECKOE  3HAYCHHE
NePUONYECKOTO 3aKOHA M IEPUOAMYECKON CUCTEMbI XUMHUUECKHUX IJIIEMEHTOB
1. 1. Menpaeneena;

* 00BACHATH CYyTh XUMHUYECKHUX MPOIIECCOB M UX MPHHITUIHAIBHOE OTINYUE OT
bu3HUeCKHX;

* Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTCKAHUS XUMUYCCKUX PEaKITHI;

* YCTaHABIMBATH NMPUHAIICIKHOCTh XUMHUYECKON PEAKIMH K ONpeAcIEHHOMY
THUITY 110 OJTHOMY M3 KJIACCU(PUKAIMOHHBIX TIPU3HAKOB: 1) IO YHCITy ¥ COCTaBY
UCXOAHBIX BEIIECTB M TNPOJIYKTOB peaknuu (pPeakiMH COCIUHCHUS,
pa3ioXeHusl, 3aMelIeHrsT U1 o0MeHa); 2) MO BBIICICHUIO WJIH TOTJIOMIEHUIO
TETUIOTHI (peaKIny SK30TePMHUIECKHE U SHIOTEPMHUUECKUE); 3) M0 N3MEHEHHIO
CTCTICHEH OKHCICHUS XUMHUYECKHX DJIEMEHTOB (peakIHh OKHCIUTEIHHO-
BOCCTAHOBHTEIIbHBIC); 4) IO 00paTUMOCTHU Tpoliecca (peakiuu oOpaTUMbIe H
HEOOpaTUMBIE);

* COCTaBJISITh YpaBHEHUS DIIEKTPOJMTHYECKOW IUCCOLMAIMHU  KHUCIIOT,
HIeJIOUeH, COJeil; TOJIHBIE W COKpall€HHbIE WOHHBIC YPAaBHEHUS peakiui
oOMeHa; ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIN;

. IPOTHO3UPOBATH TIPOYKTHI XUMHYECKUX peakuuii 1o
dbopMyam/Ha3BaHUSIM UCXOJHBIX BEIECTB; OMPEACNATh UCXOIHbIC BEIIECTBA
o ¢opmyaM/Ha3BaHUSAM MPOTYKTOB PEAKITUH;

* COCTaBJISITh YPaBHEHUS PEAKIMH, COOTBETCTBYIOIIUX IOCIIEI0BATEILHOCTH
(«enoukKe) mpeBpallieHrii HEOPraHUUECKUX BEIECTB Pa3TUYHBIX KJIACCOB;

* BBIBJIATH B TIPOIECCE DKCIEPUMEHTA MPU3HAKU, CBHUJIETEIHCTBYIOIIUE O
NPOTEKAHUH XUMUYECKON PEaKIUY;

* IPUTOTOBJISITH PACTBOPBI C ONPEAEIEHHON MaCCOBOU JTOJIENH PACTBOPEHHOTO
BEIIIECTBA;

* OMpEeNeNsaTh XapaKTeP CPEIbl BOIHBIX PACTBOPOB KHUCIOT M IIEIOYEH MO
M3MEHECHHIO OKPACKU WHINKATOPOB;

* MMPOBOJIUTH KAYECTBEHHBIC PEAKIINH, TIOJITBEPIKIAIONINE HATNYUE B BOJTHBIX
pacTBOpax BEIIECTB OTJEIbHBIX HOHOB

* ONpEAeNATh MPUHAJIC)KHOCTh HEOPTaHWYECKHUX BEIIECTB K OJHOMY W3
W3YYCHHBIX KJIACCOB/TPYMI: METAIIbI U HEMETaJUThl, OKCHJbI, OCHOBaHWA,
KHUCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYJITBI BEIIECTB 1O WX HA3BAHUSM;

* OMPEIEIISATh BAJICHTHOCTh M CTETICHh OKUCIICHUS YJIEMEHTOB B BEIICCTBAX;
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* COCTaBIATH (POPMYJIBI HEOPTAHMYECKHX COCIWHEHUU IO BAJICHTHOCTAM U
CTCTICHSAM OKHCJICHHUS DJJEMEHTOB, a TakKXKe 3apsjgaM HOHOB, YKa3aHHBIM B
TabIuUIe pACTBOPUMOCTHU KUCJIOT, OCHOBaHUI U COJICH;

* OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHUS (HU3UYECKUX U XUMHYCCKUX
CBOMCTB MPOCTHIX BEMIECTB (META/UIOB M HEMETAJNIOB) U UX BBICIIIMX OKCHJIOB,
00pa30BaHHBIX AJIEMEHTAMHU BTOPOTO U TPETHETO TMIEPUOIOB;

* Ha3bIBaTh OOIIME XMMHYCCKHE CBOMCTBA, XapaKTEPHBIC JIJISI TPYIIT OKCHJIOB:
KHUCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMHUYCCKHE CBOMCTBA, XapaKTEPHBIC IS Ka)JAOro W3
KJIACCOB HEOPTAaHWYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJICH;

* PUBOAUTH TIPUMEPHI PEAKITUH, MTOTBEPKTAFOIINX XUMHUYCCKHUE CBOMCTBA
HEOPraHUYECKUX BEIIECTB: OKCUIOB, KMCJIOT, OCHOBAHUU U COJICH;

* OMpeAeNsATh BEIIECTBO-OKUCIUTENh M  BEIIECTBO-BOCCTAHOBUTENHh B
OKHUCJTMTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIX;

* COCTaBJISITh OKUCJIUTEIIBHO-BOCCTAHOBUTEIBHBIM OajaHC (11 WU3YYCHHBIX
peaKInii) 1o MPEIOKEHHBIM CXeMaM PEaKIIHiA;

* TPOBOAWTH J1A0OPATOPHBIC OIBITHL, TOJATBEPIKIAOIINEC XUMHUYCCKHEC
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUUYCCKHX BEIIECTB;

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCS :

* IPaMOTHO OOpaIIaThCs C BEIICCTBAMH B TTIOBCEAHCBHOM JKU3HU;

*0CO3HaBaTh  HEOOXOIMMOCTh  COOJNIOJEHHUS  MPaBWJI  JIKOJIOTHYCCKHU
0€30I1acHOTO MOBEJICHHSI B OKPY KAIOIIEH PUPOIHON Cpee;

*[IOHUMAaTh CMBICI W  HEOOXOJUMOCTH  COOJIOJEHUS  TPEAIHCAHUN,
npe/IaraéMbplX B HMHCTPYKIMSIX [0 WCIOIB30BAHHUIO JIGKAPCTB, CPEJICTB
OBITOBOI XUMUU U JIp.;

*HCIIOJIP30BATh  MPHOOPETEHHBIC  KIIOUEBBIE  KOMIIETCHTHOCTH  IPHU
BBITTOJITHEHUN HCCIIEIOBATEIIBCKUX MTPOEKTOB 110 U3YYCHUIO CBOWCTB, CITIOCOOOB
TIOJTyYCHHSI i PACTIO3HABAHHS BEIIIECTB;

*pa3BUBaTh KOMMYHHKATHBHYK) KOMIIETEHTHOCTb, HCIIONB3YSl CpEICTBa
YCTHOW W NMUCHhMEHHOW KOMMYHUKAIIMU MPHU paboTe ¢ TEKCTaMHU ydeOHHKAa U
JIOTIOJTHUTENIBHON ~ JINTEPaTypoOil, CIPaBOYHBIMUA TAaOMUIIAMU, TIPOSBIATH
TOTOBHOCTh K YBXCHHUIO MHOW TOYKH 3pEHUS MPHU 00CYKICHUH PE3yIbTaTOB
BBITIOJTHEHHOM paboTHI;

*00BEKTUBHO OIICHUBATh HWH(OpPMAIMIO O BEIECTBAX M XUMHUYECKUX
npoleccax, KPUTHUYECKHM OTHOCHTBCS K TICEBIOHAYyYHOU WH(pOpMaINH,
HEAOOPOCOBECTHOM pekjame, Kacaroleicsi HWCMOIb30BAaHUS — PA3THYHBIX
BEIIIECTB.

*0CO3HAaBAaTh 3HAYCHHE TEOPETHUECKHX 3HAHUM I  TPAKTHYECKOU
TeSITETPHOCTH YEJI0OBEKaA,

*ONMCHIBATh M3YYCHHBIE OOBEKTHI KaK CHCTEMBI, TPUMEHSS JIOTHKY
CHUCTEMHOTO aHaJIN3a;

*IPUMCHSATH 3HAHUS O 3aKOHOMEPHOCTSX TMEPHOINYECKONH  CUCTEMBI
XAMHYECKUX DJIEMEHTOB 1 OOBSCHEHHWS W TPEIBHIICHUS CBOWCTB
KOHKPETHBIX BEIECTB;



v’ epa3BuBaTh MH()OPMALMOHHYIO KOMIIETEHTHOCTH IOCPEICTBOM YIIyOICHHMS
3HaHUN 00 UCTOPUM CTAHOBJICHUS XUMUYECKONW HAYKH, €€ OCHOBHBIX TIOHSITHUH,
MEPUOANYECKOr0 3aKOHA KaK OJHOTO M3 BAXKHEUIIMX 3aKOHOB IMPUPOIBI, a
TaKK€ O COBPEMEHHBIX JOCTUKEHUSIX HAYKA U TEXHUKH.

v/ *COCTaBIIATH MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHHUS 10 COKPAIIEHHBIM
VOHHBIM YPaBHEHUSIM;

v/ SIpUBOAUTH NPUMEPHl  pEaKIUi, NOATBEPKAAIONIMX  CYIIECTBOBAHHE
B3aMMOCBSI31 MEXY OCHOBHBIMHU KJIACCAMH HEOPTaHUYECKHUX BEILIECTB;

v/ *[IPOTHO3MPOBATH PE3YIbTaThl BO3ACHCTBUS pPa3aM4YHBIX (PAKTOPOB Ha
U3MEHEHHUE CKOPOCTH XUMHUYECKON PEAKIINH;

v/ *[IPOrHO3MPOBATH PE3yIbTaThl BO3ACHCTBUS pPa3IUuUHBIX (PAKTOPOB Ha
CMELICHUE XMMUYECKOr0 PAaBHOBECHS.

v/ *[IPOrHO3MPOBATHL XMMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa W
CTPOCHUS,

v/ *[IPOrHO3MPOBATH CIIOCOOHOCTH BEIIECTBA INPOSABIATH OKHUCIUTEILHBIE WM
BOCCTAHOBHUTEJIbHBIE CBOMCTBA C YYETOM CTENIEHEHM OKHUCJIEHUS DJIEMEHTOB,
BXO/JISIIIIUX B €TI0 COCTAaB;

v/ *BBLISBIIATH CYLIECTBOBAHUE MEHETUYECKON B3aUMOCBS3U MEXY BELIECTBAMM
B PSIAY: MMPOCTOE BEUIECTBO — OKCUJ — TUJIPOKCHUJT — COJIb;

v/ *OpraHu30BHIBATH, IPOBOJUTH YYEHUYECKUE MPOEKTHI IO MCCIEIOBAHMIO
CBOMCTB BEIIECTB, UMEIOIIUX BAXKHOE MMPAKTUYECKOE 3HAYCHHUE.

3. Conep:xaHue y4eOHOro npeamMera «XuMusi» Ha YPOBHE OCHOBHOT'0
001ero od0pa3zoBaHus

XuMuyeckoe o0pa3oBaHME B OCHOBHOM IIKOJE JIOJDKHO OOECHEYHTH
dbopMHUpOBaHME XUMUYECKOH T'PAMOTHOCTH, HABBHIKOB TNPUMEHEHHUS XUMHUYECKUX
3HAHUM B JKU3HHU [JI1 OOBSCHEHHUS, OUEHKH W MPOTHO3UPOBAHUS Pa3HOOOPA3HBIX
PUPOIHBIX, COIUATHLHO-PKOHOMUYECKUX U HKOJIOTHYECKUX TPOIECCOB M SIBICHUM,
ajanTalMi K YCIOBUSAM OKpYyXaloumield cpeabl U obecreueHus O0e30MacHOCTH
KUZHEACATEIbHOCTU. JTO MO3BOJISIET PEajn30BaTh 3aJI0)KEHHYI0 B 00pa30BaTEIbHBIX
CTaHJapTax METANpeIMETHYIO HAMpaBICHHOCTh B oOydeHHH Xxumuu. OOydaromiuecs
OBJIQJICIOT HAYYHbBIMH METOJlaMH  pPEIICHUS Ppa3IHYHbIX TEOPETHUUYECKUX H
MPAKTUYECKUX 3a/lad, yMEHUSAMHU (OPMYyIUpOBATh THIIOTE3bI, KOHCTPYHPOBATH,
MPOBOJUTH HAOMIOACHUS, OICHWBATh W aHAJU3UPOBATH MOJYYCHHBIC PE3YyJbTATHI,
COMOCTABJISITh UX C OOBEKTUBHBIMU PEATUSIMU KUZHHU.

VY4eOnpiii ipenMer «XuUMUs» CIoCcOOCTBYEeT (POPMUPOBAHHIO Yy OOYUAIOITHXCS
yMeHUs1 0€301aCHO MCIOJIB30BaTh YIeOHOE 000pyI0BaHUE, POBOIUTH MCCIICIOBAHUS,
aHAJM3UPOBATH MOJIYYEHHBIE PE3YJIbTaThl, MPEACTABISATh U HAYYHO apryMEHTUPOBATH
MOJTyYEHHBIE BBIBOIbI.

N3yuenne mnpeamera «Xumus» B 4YacTH (opMHUpOBaHHS y O0OyYaromMUXCs
HAy4yHOT0 MHPOBO33PEHHUS, OCBOCHHS OOIIECHAYYHBIX METOAO0B (HaOIIOJEHMUE,
M3MEpPEHUE, MOJICIIMPOBAHKUE), OCBOCHHUS MPAKTUUYECKOTrO MPUMEHEHUS Hay4YHBIX
3HAHUW OCHOBAaHO HAa MEXIPEIMETHBIX CBs3sIX C npeaMeramu: «Duzukay,



«['eorpadus», «buomorus», «Marematuka», «Ixoynorus», «OCHOBBI 0€30MaCHOCTH
XKU3HEIeATenbHOCTHY, «McTopusy, «Pycckun sa3bik», «Jlutepatypa» u np.

3.1. Conep:xanue yueonoro npeamera 8 kiuacc (68 yacon)

Beenenue (1 1)
MecTo XUMUHU CpeIu €CTECTBEHHBIX HAayK. [IpenmeT xumun.

Tema 1. IlepBonavanbHbie XuMuYeckre nNousATHs (14 yacos)

BemectBo. UYuctble BemectBa W cMmecu. MeToabl pasAeieHus cMmeceu
(bunpTpOBaHUE, OTCTAaMBAHUE, BHITAPUBAHUE, TIEPETOHKA).

AToMHO-MOEeKyIgpHOe yueHue. 3Hauenue pador M. B. Jlomonocosa u JIx. [lansToHa
1St GOPMUPOBAHUS ATOMUCTHYECKOT'O MUPOBO33PEHUSI.

XUMUYECKUN 3IEMEHT Kak BUJ aToMOB. CHUMBOJIBI 3JIEMEHTOB. PacnpocTpaHEeHHOCTh
AJIEMEHTOB Ha 3eMJi€ U B KOCMOCE.

Mornekyna Kak MeJlbUaiiliasi 4acTHIla BEIIECTBa, OOJIaaromias €ro XUMHUYECKHUMU
cBoiicTBamu. BemiectBa MOJEKYJISIPHOTO M HEMOJEKYJSIPHOTO CTPOCHMS. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB, MMEIOIIMX MOJEKYJSIPHOE CTPOCHHE. XUMHUYECKUE
dbopmynel. Maccel aToMOB M MoJiekysl. [loHsTHe 00 OTHOCHUTEIBLHONW aTOMHON U
MOJIEKYJIIpHOM Macce. [IpocThie W CloXHBIE BelecTBa. MeTauiabl U HEMETaJUIbI.
Oprannueckrue U HEOpPraHMYECKUE BELIECTBA.

N3meHenus, mnpoucxonsdmue C BemecrBamMu. Du3nyecKue SBICHUS W
XUMUYECKHE peakiuu. [Ipu3Haku XUMHYECKHX peakuuid. XMMHUYECKHE MPOLECCHl B
OKpY)KalOIIEM Hac MHUpE. 3aKOH COXpPaHEHHs MacChl BEIIECTB. Y pPaBHEHUE
XUMUYECKOW peaknuu. OCHOBHBIE THIBI XUMUYECKHX PEAKLMil: pas3liokKeHHUe,
coeJIUHEHHE, 3aMelleHre, OOMEH.

JlaGopaTopHblie ONbITHI
3HaKOMCTBO C 00pa3aMu MPOCTHIX U CIOKHBIX BEIIECTB.

Paznenenue cmeceii.

XuMu4yecKkue sBjieHUs (MpoKaduBaHWE MEIHON MPOBOJIOKH; B3aUMOJCHCTBUE MeJa C
KHUCJIOTOM, pa3fioKeHUe caxapa NpHu HarpeBaHum).

Paznoxenne manaxura.

IIpakTnueckue padboThI
3HAKOMCTBO € JJAOOPATOPHBIM 000PYIOBAHUEM.

[IpaBuna 6e3omacHOCTH P pabOTe B XUMUUYECKOH JTaO0OpaTOPHH.
OuucTka 3arpsi3HEHHO OBAPEHHOM COJIH.

JleMOHCTPALIHOHHBIE OIBITHI

['openne maruus.

I'openue cnupra.

OnbIThL, MOATBEPKIAIOIINE 3aKOH COXPAaHEHHSI MACChI BEILIECTB.

PacueTHbie 3anaum.

Brruncnenre oTHOCUTEILHONM MOJICKYISIPHOM MacChl BeIecTBa o ¢hopMyIie.

Brruncnenne MaccoBO 10U 3JIEMEHTA B XUMHYECKOM COECTUHEHHH.
IIpoeKkTHO-HCCIEA0BATEIBCKAS AeATENbHOCTD 110 TeMe «VcTopurst OTKpBITUSA

AIIEMEHTAa»



Tema 2. Kucaopoa. Bonopoa. Boga. Pactopsl (20 yacos)

Kucnopong — pacnpocTpaHeHHOCTh B HPHUPOAE, (PU3MYECKHE M XUMUYECKHE
CBOMCTBa, MOJy4eHHUE B JAOOPATOPUU U IPUMEHEHHUE.
OKcuabl METAJIOB U HEMETAJLJIOB.
BanentHocts. CocTaBnenue popmyll 10 BaJICHTHOCTH.
Bo3nyx — cmech razoB. Beigenenue kucinopoja u3 Bozayxa. [loHstue o0 MHEPTHBIX
rasax.
l'openne cioxHbIX BemecTB B kuciopoge. CTpoeHHE IIJIaMEHH, TeMIlepaTypa
Bocruiamenenusi.  [lmasma. Tymenue moxapoB. OrHerymuTens. MeajieHHOE
OKHCJICHUE.
Bonopon — pacnpocTpaHeHHOCTh B Tpupojie, (u3nyeckue M XUMHUYECKUE
CBOMCTBa, MOJy4eHUE B JAOOPATOPUU U IPUMEHEHHUE.
Kucnoter u conmu. CoctaBnenue popmyi coseit. Conu, HCTIOJIb3yeMbI€ B OBITY.
Bona — ¢wusnueckue cpoiictBa. [lomydenue nucTwimupoBaHHOW Bojbl. Kpyroopot
BOABl B Tmpuponae. PactBopel. PacTBopuMOCTh BeliecTB B BOJIE. 3aBHCHUMOCTH
pacTBOPUMOCTH OT TeMIlepaTypbl M JaBlieHHs. MaccoBasi J0Js PacTBOPEHHOIO
BemecTBa. Kpucraminoruapatel. XUMHUYECKHE CBOMCTBA BOABL. [lomydeHue KUCIOT npu
B3aUMOJICCTBUM OKCHUJIOB HEMETAIOB ¢ Bojaou. I[loHaTne 00 OCHOBaHHSX.
[lonyueHnue mienodel mpu B3aWMMOJEWCTBUU C BOJOM AKTHUBHBIX METAJJIOB WIH HX
okcua0B. [IpeacraBieHne 0 KUCIOTHO-OCHOBHBIX HHAUKATOPAX.
JlaGopaTopHbIie ONbITHI
[TonyuyeHnne kucaopoaa Mpu pasaoKeHUU KUCIOPOICOAEPKAIIUX COCTUHEHUM.
Jleruaparamusi METHOTO KyIopoca.
PactBoprMOCTh TBEpABIX BEIIECTB B BOJIE U €€ 3aBUCUMOCTh OT TEMIIEPATYPHI.
Pacno3naBanue pacTBOpPOB KUCIOT U OCHOBAHUM C MIOMOUIBI0 HHANKATOPOB.
IIpakTuyeckue padoThl
[lonyueHne Kucmopola pas3IoKEHHUEM NE€pMaHraHaTa Kaldusl W HU3yYEHHE CBOMCTB
KHCIJIOPO/Ia.
[TonyueHnue Bomopoaa U U3y4eHUE €r0 CBOMCTB.
[IpurorosiieHne pacTBopa C 3aJaHHOM MACCOBOM J0JIEN PACTBOPEHHOTO BELIECTBA.
JleMOHCTPpAIMOHHBbIE ONBITHI
["openue cepsl, hocdopa u xene3a B KUCIOPOIE.
[IpueMsbl TylieHus MJIaMEHH.
[Tonyuenue Bonopoaa B anmnapate Kunmna, ropenue BoJiopojia Ha BO3AyXe.
BoccranoBieHue okcuia MeTaiia BOJIOPOIOM.
B3peiB rpemyuero rasa.
Banmopeticteue okcuna gocdopa (V) ¢ Boaoi.
IIeperonka BOJBL.
3aBUCUMOCTh PACTBOPUMOCTH COJM OT TeMIlepaTypbl. BbinajeHue KpUCTaUIOB MpHU
OXJIQXJECHUU HACBIIIEHHOTO pacTBOpa (HUTpaTa Kajius, alIOMOKaJMEBBIX KBAacCIOB,
WOJIM/Ia CBUHIIA).
B3aumoneiictBue HaTpus ¢ BOJOM.
lNamenne uzBectu



HpOCKTHO'I/ICCJIe)IOBaTeJILCKaSI HEATCJIBbHOCTD II0 TCMC «JTa YAUBUTCIIbHAA
BOOa»

Tema 3. OcHOBHBIE KJIacChl HeOPraHnyeckux coeqnnenuii (16 yacon)

Oxkcuapl, kiaccudukalys, B3auMOJICUCTBUE ¢ BOJIOM, KUCJIOTAMH M IIEJIOYaMH.
B3aumonencTBre MeXAy KUCIOTHBIMUA U OCHOBHBIMU OKCUIAMMU.

Kucnorer — KJ'IaCCI/I(I)I/IKaHI/ISI, B33.I/IMOI[CI\/'ICTBI/IC C MfTaullaMH, OCHOBHBIMH
OKCHgaMH, OCHOBAHUSIMHU U COJISIMU. IlonsaTue o paac HaHpH)KCHI/Iﬁ MCTAJJIOB.
OcHoBaHusg — KJ'IaCCI/I(I)I/IKaI_II/IH, BSaHMOI[CfICTBHC LL[CJIO‘IGP'I C KHUCIIOTHBIMH

OKCHJaMHU, KHCJIOTaMU M COJsIMHU. Pa3iiokeHue HepacTBOPUMBIX B BOJE€ OCHOBAaHMUM
IIpU HarpeBaHUMU.
AM@oTepHbIC OKCHUJIBI U TUIPOKCHUJIBI.
Peakuus Heirtpanuzanuu. KucioTHO-OCHOBHBIE HHAUKATOPHI.
Conu — peakuuu C KHCJIOTaMH, IIeJo4yaMu U ApYruMu cosisiMu. [loHsitue o
KHCJIBIX M1 OCHOBHBIX COJISX.
YcnoBus, py KOTOPBIX peakius 0OMeHa MPOTeKaeT 10 KOHIIA.
I'enetndeckas cBsI3b MEXK]1y OCHOBHBIMU KJIaCCAMU HEOPTraHUUYECKUX COCTMHEHUM.
JlaGopaTopHbie ONbITHI
XUMHYECKHE CBOMCTBA OCHOBHBIX M KMCJIIOTHBIX OKCHJIOB.
YcnoBus HEOOpPaTUMOTO MPOTEKAHUS PeaKIuii oOMeHa.
XHUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUH.
[Tony4yeHnue ocaikoB HEPACTBOPUMBIX THIPOKCUIOB U U3YUYEHUE UX CBOUCTB.
[Tomyuenne ampoTEepHOTO THAPOKCHUIA U U3YUEHUE €T0 CBOMCTB.
Hetitpanuzarus meinoun KUCIOTON B MPUCYTCTBUU (heHODTaIenHA.
IIpakTuyeckue padoThl
I'enetndeckass CBsI3b MEXJIY OCHOBHBIMHU KJjlacCaMU HEOPTaHMYECKUX COCAMHCHUUI
(BBITTOJTHEHME IETIOYKU XUMHUUECKUX MPEBPALLICHUI).
JleMOHCTPAITMOHHBIE ONIBITHI
3HaAKOMCTRBO ¢ 00pa3liaMu OKCHIOB.
XUMHYECKHME CBOMCTBA pPACTBOPOB  KHUCIOT, COJer © menodyed. Peakuus
HEUTpAIU3ALUN.
OcaxieHre 1 pacCTBOPEHUE OCAJIKOB COJIEH W HEPACTBOPUMBIX THAPOKCUJIOB.
IIpoekTHO-HMCCIIEI0BATEIBCKAS AeATEJIbHOCTD 110 TeME «KUCIbIe Ha BKYC»

Tema 4. Ilepuoguueckuii 3axkon .. Menneneea. CTpoeHue aToma.
Xumnueckasi cBsi3b. CTpoOeHHE BelleCTB B TBEPAOM, KUIKOM M ra3000pa3HOM
cocTosiHusix (16 yacon)

[lepBbie TOMBITKM  KIACCU(PUKANMK XUMHYECKHUX OJIEMEHTOB. [ pymnmsl
3JIEMEHTOB CO CXOAHBIMU CBOMCTBaMH. llepmoanueckuii 3aKOH M MEPHUOIHYECKAS
cucrema »snemeHtoB JI[.MI. MenneneeBa. CTpykTypa NE€pHOIHYECKOW CUCTEMBI
XUMUYECKUX 3JIEMEHTOB: MaJjible ¥ OOJbIINE MEPUObL, TPYIIIbI U HOATPYIIIHI.
Hayunslii noasur MenneneeBa. IlpenckasaHne CBOWCTB €lI€ HE OTKPBITBIX
3JIEMEHTOB.
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IInanerapHas Mozesb CTpOEHUS aToMa. ATOMHOE s11po. M30TonEI.

Anepubie  peakumu.  [IpoumcxoxaeHwe  XUMHYECKMX  3JIEeMEHTOB.  CuHTE3
HMCKYCCTBEHHBIX PAJUOHYKJINIOB U UX IPUMEHECHHUE.

ITopsAAKOBBIE HOMEpP XUMHYECKOI'O DJJIEMEHTa — 3apsAl saapa €ro aroma.
CoBpemennasi popmynupoBka [lepuoguyeckoro 3akoHa. PacnpeneneHue 371eKTpOHOB
B DJIEKTPOHHBIX CIOSIX AaTOMOB XHMMHYECKUX DJJIEMEHTOB 1-3-TO MepuoaOB.
XapakTepucTuka XUMHUECKUX 31eMEHTOB No 1-20 Ha OCHOBAaHMM WX TOJOXKEHUS B
MIEPUOANYECKON CUCTEME U CTPOEHHUS ATOMOB.

Mertamibl 1 HeMeTaiubl B [lepuoanyeckoil cucteme DNeKTpOOTPULIATEIbHOCTb.

KoBanenTtHas cBsizb. MexanusM oOpa3oBaHus, MOJSpHAs U HEMOJIAPHAs CBS3b.
HanpaBneHHOCT, M HACBIILIEHHOCTh KOBAJEHTHOW CBsI3U. (CBOWCTBA KOBAJIEHTHBIX
COCIMHCHUH.

HNonHas cBs3p. KoopanHaumoHHOE YHUCIIO.

Me)XMONEKYIAPHOE B3aUMOICHCTBHE.

Crtpoenune TBepAbIX BemlecTB. Kpuctainuueckue n amopdHbie BeniecTBa. ATOMHBIE U
MOJIEKYJISIpPHBIE KpUCTaIIbl. IOHHBIE KpUCTAILIIBI.

Kunkoctu. /laBnenue napa.

Kunkue KkpucTauibl.

I"a3bl. YpaBHEHHE COCTOSAHUS UAEATBHOTO ra3a.

JleMOHCTPAIIMOHHBbIE ONBITHI
[Toka3 06pa31oB 1MIETOUYHBIX METAJUIOB U TaJIOTE€HOB.

[lonyueHne OKCHIIOB HEKOTOPBIX 3JIEMEHTOB 3-TO NEPHOJAa M3 MNPOCTHIX BEIIECTB,
pPacTBOPEHME UX B BOJE U UCIIBITAHUE PACTBOPOB UHAUKATOPAMMU.

Bosronka nona.

OO0pasipl HOHHBIX U KOBAJIEHTHBIX COETMHEHUIA.

Mojenu KpuCTaINIMYECKUX PEIIETOK KOBAJIEHTHBIX U HOHHBIX COCIUHEHUM.
CornocTaBiieHHE JIETYYECTH PA3INYHBIX )KUIKOCTEN U TBEPABIX TEI.

CknKeHue CEPHHUCTOTO Ta3a WM 3HAKOMCTBO € 00pa3iioM CKUKEHHOTO rasa.

JlaGopaTopHblie padoThI
3HaKOMCTBO ¢ 00pa3aMy METaNIOB U HEMETAJLIOB.
3HAKOMCTBO CO CBOMCTBAMHU KOBAJIEHTHBIX U MOHHBIX COEAMHEHUN

3.2. Conep:kanue yueoHoro npeamera 9 kiacc (68 yacon)
Tema 5. KotuvyecTBeHHbIe OTHOIIeHUsI B XUMHUH. (10 yacoB)

PacueTs! mo xumudeckum GopMynamM — HaX0KICHHE MAaCCOBOM JOJU JJIEMEHTA B
coenuHeHnd. BeiBog hopMyIbl coennHeHns. MOb — € TMHAIIA KOTMYECTBA BEIIECTBRA.

Pacuetsl o ypaBHeHUsIM peakuuid. 3agauu Ha "U30BITOK-HEOCTATOK" .

Brixon xuMudeckoit peakiuu. OnpeieieHrue BbIXo/a.

3akoH ABoraapo. MonsdpHbli 00beM HJI€ATBHOrO ra3za. AOCONIOTHas U
OTHOCHUTEJIbHAS TJIOTHOCTH I'a30B.

PacueTHble 3a1aun

Boluncnenue MaccoBOM JOJIM XUMHUYECKOTO 3JIEMEHTAa B COCIMHEHUU TIO0
XUMHUYECKOU hopmyIie.
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Breruncienue maccbl MM KOJIHMYECTBA BEIISCTBA MO H3BECTHOM Macce WU
KOJIMYECTBY BEIIECTBA OJHOTO U3 PEAr€HTOB WU IIPOLYKTOB.

Bpruuciienue 1Mo XUMHYECKHMX YPABHEHMSM MAacCChl OJHOIO W3 MPOAYKTOB
peakuuu MO0 Macce MCXOJHOI'0 BEIIECTBA, COAEPXKALIETO OINPEACICHHYIO JIOJII0
IIPUMECEN.

Brluncnenre mo XMMHUYECKUM YpaBHEHHUSIM 0O0beMa rasza 1o M3BECTHOM Macce,
KOJIMYECTBY BEIIECTBA UM 00bEMY OJHOTO M3 PETeHTOB WU MPOJAYKTOB.

PacueTbl 00beMHBIX OTHOIICHUHM Ta30B B PEAKIIUSIX.

JIeMOHCTPALMOHHBbIE ONBITHI

IToka3 HEKOTOPBIX COEAMHEHUIN KOJIUYECTBOM BeIlleCTBA 1 MOJIb.

JleMoHcTpaIus MOJISIPHOTO 00beMa HIeaIbHOTO rasa.

Tema 6. Xumuueckas peakuus (17 yacoB)

Teopusi 3AEKTPOIUTUUECKON NUCCONUALIMU. DJICKTPOJUTHI U HEIIEKTPOIUTHI.
Jucconmanusi KUCIOT, cojied u ocHoBaHUU. CWIbHBIE U CJa0ble SJIEKTPOIHUTHI.
Crenenp pauccoumanuu. WoOH TUIPOKCOHUA. J[OHOPHO-aKIENTOPHBIA MEXaHU3M
oOpa3oBaHUsl KOBAJICHTHOM CBsi3U. Peakiiuun WOHHOTO oOOMEHa U YCJIOBHS HX
poTeKaHud. [ uaponus comneu.

OKucnuTenbHO-BOCCTAHOBUTEINIbHBIE peakiiuu. CreneHb okucieHus. [Iponeccsl
OKHUCJIeHHsI-BoccTaHOBNIeHUs. (CocTaBieHue dIeKTpOHHOro Oamanca. Tunuuxbie
OKHCIIUTEIN U BOCCTAHOBUTENH. [[pUHIMI AEHCTBUSI XMMUYECKUX UCTOYHUKOB TOKA.
DIIEKTPOJIH3.

TemnoBoit 3¢ ekt xummdeckor peaknuu. CKOPOCTh XUMHUYECKHX PEaKIU.
3aBUCHMOCTh CKOPOCTH OT KOHIEHTPAlMU PEarupyroliux BEUIECTB, TEMIEpPaTypbl U
nasienus. KaranuzaTopsl.

JlaGopaTopHbIie ONBITHI
[IpoBenenue peakiuii 0OMeHa B pacTBOpax 3JIEKTPOJIHUTOB.
Ornpenenenue KUCIOTHOCTU CPEbl pACTBOPOB PA3JIMUHBIX COJICH.
KauecTBeHHbIE peakliy HA KATHOHBI U aHUOHBI.

IIpakTHyeckue padoTsbl
DKCNEPUMEHTAIIBHOE PELICHUE 3a7a4 10 TeMe "DIEeKTPOJIUTHYECKasl TUCCOUUanus".

JleMOHCTPAaUMOHHBIE OIBITHI
DNEeKTpONPOBOAHOCTH BOABI U BOJIHBIX PACTBOPOB PA3IUYHBIX COCTUHECHHUIA.
Paznoxenune nuxpomara aMMOHWUS.

PaznoxxeHnne BOABI IIEKTPUUECKUM TOKOM.

DK30TepMUUYECKHUE U HHAOTEPMUUYECKHUE PEAKIUU.

3aBUCUMOCTh CKOPOCTHM PACTBOPEHHUS MeETajla B COJIIHOW KHUCIOTE OT MNPUPOAbI
METaJlIa, TUIOMIAIN OBEPXHOCTH, KOHUEHTPALMU U TEMIIEPATYPHL.

Tema 7. Xumus HemeTa/10B (25 4acoB)

lanorensr — osnemenTsl THaBHoM mnoxarpynnsl  VII  rpynmel.  OOmias
XapaKTepUCTUKa NoArpymnnsl. Bo3amoxxusie crenenu okuciaeHus. OcobeHHocTu Gropa.
X70p — pacnpoCTPaHEHHOCTh B MPUPOJE, MOIydeHUe, (PU3NYECKHe U XUMHYECKUE
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CBOiiCTBa, mpuMeHeHue. Xnoposojopor. CossHas kucioTta. Kucnopoaconepxariue
KUCIOTBI Xjopa. beproneroBa conb. bpom. HMon. KauectBenHas peakuust Ha
rajoreHu 1-uOHBI.

[loarpynnma kucimopopa. OOmias xapakrtepuctuka noArpynnsl. Ilonstue 00
aiorponuu. O30H — amwtoTponHas Moaudukanus kuciopoga. Ero mnonydenue,
OKHUCJIMTENIbHbIE CBOMCTBAa M mpuMeHeHue. [IpobieMa coxpaHeHHs O30HOBOTO CIIOS.
ITepokcun Bonopoaa.

Cepa — HaxoXJeHHE B MPUPOJE, AUIOTponus, (U3UYECKHE M XUMHUYECKHUE
ceorictBa. CepoBogopona. Cynwbbunbl. Cepuuctbiii raz. Oxcun cepbl (VI) (cepHbiit
aHTUApUI) U cepHas kuciota. OKUCIUTENIbHBIE CBONCTBA KOHIEHTPUPOBAHHOMU
cepHoi KucnoThl. [losydeHne u npuMeHeHrne cepHoil KUCIOThI (0€3 TEXHOIOTHYEeCKON
CXEMBI).

[Moarpynma azora. O61asi XxapakKTepUCTUKA MOATPYIIIBI. A30T — HAXOXJICHHUE B
OpUpOJIC, BAJICHTHBIE BO3MOXHOCTH aToma a3oTa. A30T KakK MpPOCTOE BEIIECTBO.
dusnyeckne ¢ XUMHUYECKHE CBOWCTBa, IMOJydeHHe, mpuMmeHeHue. I[Ipobiaema
CBSI3BIBaHMS aTMOC(EPHOro a3oTa.

Avmuak. CTpoeHHE MOJEKYJbl, (PU3HMYECKUE U XUMHUYECKHUE CBOMCTBA,
nostydeHue (0e3 TeXHOJIOTHYECKOW CXeMbl) U mpuMeHeHue. [loHsTHe 0 BOAOPOAHOM
cBsizu. Conmyu aMMOHUS.

Oxcunpl azora. A3oTHas kucinora. [lomyudenue, Quznueckue W XUMUYECKUE
CBOMCTBa, peakuus ¢ MeTayulaMH. [logydyeHwe W NpUMEHEHHWE a30THOW KHUCIIOTHI.
Hwutpatsl. Kpyrosopor azora.

®docdop. Ilomumopduszm dochopa. IlonmydenHne u TPUMEHEHHE KPaCHOTO
docdopa. Oxcua docdopa (V) (bochopubiii anruapun) u GochopHbIE KUCTOTHI.

MunepanbHble y100peHHUs.

[Toarpynma yriepoga. OOmas XapaKTepUCTHKA. YTJIEpPOa — aUIOTPOIHBIC
MoauduKanu. AncopOrus. YrapHblii ra3 — CBOMCTBA U (PU3HOJOTHUECKOE JCHCTBUE
Ha OpraHu3M. YTJIEKHCIBIN a3, YrOJIbHAs KUCIOTa U €€ conu. KpyroBopotT yriepona.
[TapHuKoBBIi 3G (DEKT 1 ero mocaeCTBHS.

Kpemnuuii. Oxcun xpemuuss (IV), kpemHueBass KUCIOTa M CHJIMKATHhI.
[TonynpoBOAHHUKOBBIE MAaTEPUAIIBI — OCHOBA COBPEMEHHOM 3JIEKTPOHUKU. KoymonaHeie
pactBopsbl. Ctekino. Kepamuka. [leMeHT u 6eTOH.

JlaGopaTopHbIe ONBITHI
N3ydyeHne cBOMCTB CONSTHOM KUCIIOTHI.
3HAKOMCTBO C OTOEIMBAIONIUMU CPECTBAMMU.

[Topsimok BBITECHEHUS! OJJHOTO TAJIOr€Ha JPYTUM U3 pacTBOPOB rajJOr€HHUIOB.
3HaKOMCTBO ¢ 00pa3IamMu Cepbl U CyIb(UI0B METAIIIOB.

KauecTBeHHast peakiys Ha CEPHYIO KUCIOTY U €€ COJIH.

PacnioznaBanue cynbhuTOB.

Paznoxenune xymopuaa aMMOHHSL.

CaoiicTBa opTOPOCHOPHOI KUCTOTHI U €€ COJIEH.

3HaKOMCTBO ¢ 00pa3liaMu MUHEPAJIbHBIX YI00pEHUH.

O3HakoMJieHHE €O CBOMCTBaMHM KapOOHATOB W TruapokapOoHatoB. KauecTBeHHas
peakiusi Ha KapOOHaT-HUOH.

CBolicTBa KPEMHHUEBOM KUCJIOTHI M PACTBOPOB CUIJIMKATOB.
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O3HakoMmiieHHEe ¢ 00pa3liaMu IPUPOIHBIX CUIIUKATOB.
IIpakTyeckue padoThI

[Tony4yeHnue Xxa0poBOAOPOJa U PACTBOPEHUE ETO B BOJIE.
[Tonyyenne ammMuaka 1 paCTBOPEHHE €r0 B BOJIE.
[Tonyuenne oxcuga yraepona (IV) u uszyueHue ero cBoicTB. Pacmo3naBanue
KapOOHATOB.

JIeMOHCTPALMOHHBbIE ONBITHI
[Tomy4yenue xyopa U U3y4eHUE CBOMCTB XJIOPHOM BOJBI.
KauecTBeHHas peakiusi Ha TaJIOT€HUI-UOHBI.
OxkucnuTeNnbHbIE CBONCTBA OEPTOJIETOBOM COJH.
Peakiuusi coenMHEHUsI CEphI U Kemesa.
JlelicTBrE KOHLIEHTPUPOBAHHOU CEPHOM KUCIIOTHI HA ME/b U Caxapo3y
OO6yrnuBaHue TYYHHKU KOHIICHTPUPOBAHHON CEPHOUN KHUCIOTOM.
I'openue cepoBosiopoaa.
[Tony4yenue u cBOMCTBA O30HA.
[Tonydyenue cepaucroro ra3za. KauectBeHHasi peakiys Ha CEpHUCTBIN Tas.
PactBopenune ammuaka B Bojie. AMMUAYHBIN (DOHTaH.
[Tonyyenne amMmuaka W3 XJOpUJAa AaMMOHHUS U €ro B3aUMOJICUCTBHUE C
XJIOPOBOJIOPOJOM.
B3aunmopelictBue Menu ¢ pa3daBiIeHHON M KOHIIEHTPUPOBAHHON a30THOM KHUCIOTOM.
Oxucnenue okcuaa azora (1) no okcuna azora (IV).
[IpeBpamenue kpacHoro ¢ochopa B 6emnbrit. CreueHue 6emoro ¢pochopa B TEMHOTE.
B3aunmopetictBue hochopHoro anruapuaa ¢ BOJAOM.
[Tornouenre akTUBUPOBAHHBIM YIJIEM I'a30B U BEILIECTB, PACTBOPEHHBIX B BOJIE.
3HaKOMCTBO C KPUCTAJUIMYECKUMU pelleTKamMu rpadurta u anmasa.

IIpoekTHO-KCCIEA0BATEIBCKASA AeATENbHOCTD 110 TeMe «Hemerasuibl B Haleu

KA3HUA»

Tema 8. O0uIue cBoiicTBa MeTAJLI0B (7 4aCOB)

[lonoxenne wmeramwioB B llepuoaunueckoit cucreme. CrpoeHue aTroMoB
MetaiioB. Ilonsatue o wmetaminueckoil cBs3u. CnocoObl MOMYYEHHUS METAJJIOB.
[Tonsitue o meramryprun. OOmasi XapakKTepuCTUKAa CBOMCTB METAJJIOB Ha TpUMEpeE
HATpUsl, KaJbLUs, aJIOMUHUSA W Kejne3a. Pan HanpsokeHu metaiioB. BeiTecHeHume
OJIHOTO MeTajljla JPYyruM U3 pactBopa conu. CrjiaBbl (CTalb, YyT'yH, TIOPATIOMUHUN).
3HayeHUe METAJIJIOB B HAPOAHOM X03siicTBE. [loHATHE O KOPPO3UH.

JlabGopaTopHbIe ONbITHI
3HaKOMCTBO ¢ 00pa3llaMu METaJIOB U CIUIaBOB (paboTa ¢ KOJUIEKIUSMH )

PacTBopeHue xenes3a u HMHKaA B COJISIHOM KUCIIOTE.

BoiTecHeHne 01HOTO MeTajuia IPYTUM U3 PacTBOpa COJIH.
JleMOHCTPALIMOHHBbIE ONBITHI

B3aumoneiicTBre HATpHs U KAJIbIUS C BOJOM.

Boccranosnenue okcuna xenesa (I11) anromunuem.

"CaTtypHOBO fepeBo" (B3aUMO/ICIICTBUE LIMHKA C paCTBOPOM HUTpATa CBUHIA).

Koppo3sus xenesa.

14



IIpoekTHO-HUCC/IEI0BATEIBCKASN AeATEIBHOCTb 110 TeMe «MeTasl B
HCKYCCTBE»
Tema 9. O6001meHne cBeleHUIT 00 IJ1eMEeHTaX U HEOPTraHUYeCKHUX
BelecTBax (2 yaca)

3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB JJEMEHTOB M TMPOCTHIX BEIIECTB B
nepuojax u rpynmnax (IiaBHbIX noarpynnax) [lepruoanyueckoil CUCTEMBI

3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB COCIMHEHUN D3JIEMEHTOB (OKCHUJOB,
THJIPOKCHJIOB, JICTYYHUX BOJOPOIHBIX COCIWHEHHM) B MEpHOJax M Ipymmax (TJIaBHBIX
noarpynnax) [lepuoauueckoit cucTeMbl

Tema 10. OcHoBBI oprannveckoi xumuu (4 yaca)

MHoroo6pa3ue oOpraHu4ecKuX BEIIECTB U UX KilacCuUKaIus.

YraeBogopoasl W HMX NpaKTUYECKOoe 3HaueHue. IIpupoaHbie HCTOUYHHKH
YTJIEBOAOPOJI0B. BHibl yTriI€BOIOPOAHOTO TOTUIMBA M SKOJIOTUUECKHE TOCJIEACTBUS €r0
UCIIOJIb30BAHMUSI.

OTWIOBBIM CHUPT W YKCYCHasi KUCJIOTa KaK MPUMEPbI KUCIOPOCOACPIKAIINX
OPraHUYECKUX COCAUHCHUH.

[Tonsitue o 6noxumun. XKupsl. YrieBo bl (TI0K03a, KpaxMall, 1ejiTo03a). benku.
JlaGopaTopHblie padoThI

3HaKOMCTBO ¢ HEPTHIO, KAMEHHBIM YTJIEM U MPOJyKTaMHU UX NepepaboTku (pabota ¢

KOJIJICKLIMSIMHU ).

XUMHYECKUE CBOMCTBA YKCYCHOU KUCIIOTHI.

Ornpenenenue kpaxmasua B IPOAYKTAaX MUTAHHUS.
JleMOHCTPAIHOHHBIE OIIBITHI

du3nyecKue U XUMUYECKHE CBOMCTBA I'E€KCaHa.

[Tomyuenue u CBOMCTBA ATUIICHA.
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4. TemaTuueckoe INIAHUPOBAHHUE C YKAa3aHUEM KOJINYIECTBA YaC0B, OTBOAUMBIX /I OCBOCHUSA Ka)l(I[Oﬁ TEMbI

8 ky1acc
Ne Tema ypoka Conepxanue KonnuectBo
4acoB
Tema 1. IlepBoHayaJIbHbIe XUMHYECKHE TOHATHS 14 yacoB

1 [Ipeamer xumuu. BemectBa. BBoguwiii | becena xumum kak 4acTu €CTECTBO3HAHMSI, 3HAKOMCTBO C YCJIIOBHBIMHU 1
MHCTPYKTaX IO OXpaHe Tpy/ia Ha 0003HaYEHUSIMU U CTPYKTYpO#l yueOHuKa. dpoHTaNIbHAS padoTa ¢
pabodeM MecTe U TEXHUKE kiaccoM. BemectBo. Paznnune Mexay BEIeCTBOM U TEIOM
0€301acHOCTH

2 [TpakTtrueckast padorta Ne 1 3nakomcTBo | [IpaBuiia paGoThl B IKOJBHOMU Jabopatopuu. JlabopaTopHas nmocyaa u 1
¢ 1abopaTOPHBIM 000PYAOBAHUEM obopynoBanue. [IpaBuna 6e3omacHocT npu paboTe B 1a00paTOPUU

3 UYucTteie BemnecTBa u cMecu. Paznenenue | YucTeie BemecTBa u cMecu. [Ipumepsl )KUIKUX, TBEPABIX, 1
cMecen razoo0pa3Hbix cMeceld. CBOMCTBA YMCTHIX BEIIECTB U cMeceld. MeTo b

pazneneHusi cmeceit (huabTpoBaHUe, OTCTAUBAHKE, BHITAPUBAHUE)

4 duznyeckue U XUMUYECKUE SBJICHUS. duznyeckue U xumMuueckue siBaeHusi. CUMBOJIBI XUMHUYECKHUX 1
ATOMBI. XUMHUYECKHUE JIEMEHTHI AJIEMEHTOB

3) ATOMHO-MONEKYIsIpHast TEOpUsl. 3aKOH | ATOMHO-MOJIEKYJISIPHOE YUYEHHE. 3aKOH MOCTOSHCTBA COCTAaBA. 1
IIOCTOSIHCTBA COCTaBa BEUIECTB KayecTBeHHBIN M KOJTMYECTBEHHBIM COCTaB BEUIECTBA

6 Knaccuduxanus Bemects. 3anura [IpocThie U CIIOKHBIE BEIIECTBA 1
npoekToB «VcTopus OTKPBITHS
AIIEMEHTa»

I OTHOCUTENBHAA ATOMHAS U OtHocuTenpHas aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIsIpHAs 1
MOJIEKYJISIpHAsl MacChl Macca. MaccoBasi 10Jisl 3JIEMEHTa B COEIMHEHUU

8 Haxoxxnenne MmaccoBoil JOJIN MaccoBast 7oJIs DJIEMEHTA B COEIUHECHUN 1
AJIEMEHTOB B COEIMHEHUH 110
XUMHUYECKOU popmyiie

9 3aKOH COXpaHEHHS MACChl BEILIECTB. 3aKOH COXpaHEHUS] MacChl BEILIECTB. 1

YpaBHEHUS] XUMHUYECKUX PEAKIUI
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10 | CocraBiieHHE ypaBHEHUN XUMHYECKUX | YpaBHEHUS XUMUYECKUX PEAKIUN 1
peakiuu

11 | Tunbel XUMHYECKHX peakUui Peakiuu coemHenus1, pa3aoKeHus, 3aMeIIeHHs] 1 OOMeHa 1

12 | Ilpaktuueckas pabota Ne 2 Ouucrtka [IpaBuiia 6e3omacHOCTH TIpH paboTe B TaOOpaTOPHHU. 1
3arpsi3HEHHON MMOBaPEHHOU COJIU Ouuctka BeniecTB puibTpoBaHueM, GpuibTpar

13 | CocraBnenue ypaBHeHuil xumuueckux | [loBropenue, 060011eHNE U 3aKpEIICHUE 3HAHUM 110 TeMe 1
peakiuu

14 | KontponbHas pabota No 1 Kontpons 3HaHu#, yMeHUN, HABBIKOB 1
[lepBoHauaIbHbIE XUMUYECKUE TTOHSITHUS

Tema 2. Kucaopon. Bonopoa. Boaa. PacTtBopbi 20 yacoB

15 | Kucnopoa. I[Tonydenue kucioposia B Kucnopona. Ilonydyenue kucioposia B iabopaTopuu 1
nabopaTopuun

16 | XuMuueckue CBOMCTBA KHCIOPOaa Baxxnelmme XuMruYeCKre CBOMCTBA KUCIIOPOIa 1

17 | Ilpaktuueckas pabota Ne 3 [lomyuenne | Metoa cOopa raza BRITECHEHHEM BO3/1yxa, Tpo0a Ha KUCIOPOJ 1
U CBOMCTBA KHCIIOPOJa Tieromen nyanHkou. [IpaBuia 6e3onacHocTu mpu padbore B

JabopaTopuu

18 | BasnentHocTs. OnpeneneHue Omnpenenenre BaJ€HTHOCTH 1O CTPYKTYPHOU (opMylie coeAMHEHUS 1
BaJICHTHOCTH 3JIEMEHTA B OKCUJE KaK YMCJIO OJMHAPHBIX CBS3EM

19 | CocraBnenue popmyn no BasieHTHOCTH | CocraBieHue GopMys OKCHIOB 10 BaJ€HTHOCTU 1

20 | Bo3ayx. 'opeHue BemecTB Ha BO3IyXe ['openue, MeIIEHHOE OKUCIICHUE 1

21 | Bogopon. [lomyuenue Bojopoaa B Bonopon. [Tonyuenue Boopoaa B tabopaTopun 1
nabopaTtopuu

22 | Xumudeckue u GU3NUECKHe CBOMCTBA CpaBHeHUE CBOWCTB BOAOPOAA U KHCIOPO/Ia 1
BOJIOpOJA

23 | Ilpumenenne Bogopoaa. [Tomyuenue Baxxnetimue 061acTu IpUMEHEHHS BOJIOPO/Ia U METOJIBI €TO 1
BOJIOPOJIa B MPOMBIIIEHHOCTH MOJIYYEHUS U3 IPUPOJHOTO ChIPbS

24 | Kuciaoter Kucnota, kucnopoacoaepxaiiie 1 0€CKUCIOPOIHbIC KUCIOTHI, 1

WHJIUKATOPbI
25 | Comn Counn Kak KJIacC HEOPraHWYECKHX BEIIIECTB 1
26 | Comn Comy Kak KJIacC HEOPraHWYSCKUX BEIICCTB 1
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27 | KuciaoTtHble OKCHIBI KucnoTHblll OkCuI niv auruapua 1
28 | Boma JluctunnupoBaHHas BOJa, IEpEeroHKa 1
29 | PactBophl. PacTBOpUMOCTH BEIIECTB B PacTtBOp, pacTBOpUMOCTH, pACTBOPUMBIE, MATIOPACTBOPUMBIE U 1
BOJIC HEpPacTBOPUMBIE BEIleCTBa, TabJINIIA pACTBOPUMOCTH, HACBIILICHHBIN U
HEHACBILLIEHHBIN PacTBOP
30 | KonmenTparus pactBopoB. MaccoBast Konuenrpanus pactBopoB. MaccoBast 40Jisl pACTBOPEHHOI'O BEIIIECTBA 1
JI0JIs1 pACTBOPEHHOTO BENIECTBA
31 | [IpakTuueckas pabora 4. Pa3BuTre HaBBIKOB 110 MPUTOTOBIICHUIO pacTBOPOB. [IpaBuia 1
[IpurorosiieHue pacTBopa C 3aJaHHOU 0e30macHOCTH Mpu paboTe B JlabopaTopuu
MAaCCOBOM J0JIEM PACTBOPEHHOIO
BEIIIECTBA
32 | XMMHYECKHE CBOMCTBA BOJBI. 3alllMTa Peaxiiuyn akTUBHBIX METAJUIOB M UX OKCHIOB C BOJOU 1
MPOEKTOB «ITa YIUBUTEIbHAS BOIA»
33 | OcHoBanus [Iles0un 1 HEPACTBOPUMBIE B BOJIE OCHOBAHUS 1
34 | KontponsHas padota Ne 2 Kucnopon, KoHTponb 3HaHuii, yMEHUI, HABBIKOB 1
BOJIOPOJI, BOJA
Tema 3. OcHOBHBIE KJIACCHI HEOPTAHNYECKUX COeIMHEHUIl 16 yacoB
35 | Pabora Hajg ommOkamu. OOmias CBolicTBa KMCJIOTHBIX 1 OCHOBHBIX OKCHJIOB M METOJIaX UX MOJTyUYECHUS 1
XapaKTEePUCTHUKA OKCUOB
36 | Peakuust HeHTpaM3aum Peakuus HenTpanu3anuu Kak mporecca B3aMMHOTO YHUYTOKEHUS 1
KHCJIOTHI 1 OCHOBAHMS
37 | Peakuum oOMeHa B BOAHBIX pacTBOpax XHUMHYECKHE CBOMCTBA OCHOBHBIX M KMCJIOTHBIX OKCHJIOB. 1
38 | Ilpaktuueckas pabora 5. [Tomyduenue Kpucrannuzamus BemecTBa u3 pactBopa. [IpaBuia 6e3onacHocTy npu 1
MEJIHOTO Kyrnopoca pabote B 1abopaTopuu
39 | Kucnots! - 00001eH1e 3HaHUiA. XUMHYECKHE CBONCTBA U CIOCOOBI MOTYYEHUS] KUCIIOT 1
40 | Kucnotsl - 0600meHre 3Hanni. 3anmra | XUMHUYECKHE CBOMCTBA M CTIOCOOBI TIOJTYYSHHUS KUCIIOT 1

poeKTOB «Kuciapie Ha BKyC»
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41 | OcHoBaHus - 00001eHNE 3HAHUI XUMHUYECKHUE CBOMCTBA U CTIOCOOBI MOMYYEHUSI OCHOBAHUIMA 1

42 | OcHoBaHus - 00001IeHNE 3HAHUI XUMHUYECKHUE CBOMCTBA U CTIOCOOBI MOJMYYEHUSI OCHOBAHUIMA 1

43 | Conu - 060011IeHNE 3HAHUI XVMMHUYECKHE CBOWCTBA U CIIOCOOBI OJYYEHHSI COTIEH 1

44 | Conu - 060011€HNE 3HAHUI XVMMHUYECKHE CBOWCTBA U CIIOCOOBI OJYUYEHHSI COJIEH 1

45 | 'enetnueckas CBsI3b MEX]Y B3aumocBs3b MEXIY pa3IMUHBIMU KJIaCCaMU HEOPTaHUYECKUX 1
pPa3TUYHBIMU KJIACCAMU BEIIIECTB, BAXKHEHIITNE MTyTH B3aUMOIIPEBpAIICHUI BEIECTB
HEOpPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB

46 | ['enetnueckas CBSI3b MEXIY B3aumocBs3b MEXIY pa3IMUHbIMU KJIACCaMU HEOPTaHUYECKUX 1
pPa3TUYHBIMU KJIACCAMU BEIIIECTB, BAXKHEHIITHE MTyTH B3aUMOIIPEBPAIIICHUI BEIESCTB
HEOPraHMYECKUX BEIIECTB Pa3ITUYHBIX KIACCOB

47 | Pemenue 3ana4 no teme "['enerndeckas | Pemenue 3aga4 v ynpaxHeHUN 1
CBA3b"

48 | Ilpaktuyeckas padora 6. DKCIEpUMEHTAJIbHBIE HABBIKH 10 MPEBPAILCHHUIO BEIIECTB PA3HBIX 1
DKCrepUMEHTANIbHOE PEIlIeHre 3a/1a4 10 | KJaccoB JIpyr B Apyra. [IpaBuna 6e3onacHocT pu padore B
Teme "OCHOBHBIE KJIACCHI JabopaTtopuu
HEOPraHWYECKUX COCMHECHUN"

49 | Pemienue 3amad o teMe "I'eHeTndeckas | Pemenue 3amad u ynpaxkaenuid. [loropenue, o6001menue u 1
CBSI3B" 3aKpEIUICHUE 3HAHUI 110 TEME

50 | KontpomnsHas pabota Ne3 OcHOBHEBIC KoHTpoub 3HaHMi, yMEHUH, HABBIKOB 1
KJIaCChl BEIIIECTB

Tema 4. Ilepuoguuecknii 3axkon .. Menneneea. Ctpoenue atroma. Xumnueckasi cBsizb. CTpoeHue BellecTB B 16 yacoB
TBEPAOM, *KUJKOM H ra3o000pa3HoM COCTOSIHUAX

51 | AHanu3 KOHTpOJIbHOM paboThl. ['pynnbl | CemelicTBa 3JIEMEHTOB CO CXOJHBIMU CBOMCTBAMU — IIEJIOYHBIE 1
AJIEMEHTOB CO CXOJIHBIMU CBOMCTBAMHU METaJUIbl, FTaJIOT€Hbl, UHEPTHBIE I'a3bl

52 | AmdotepHOCTH ['anpoxcun, ampoTepHbIe OKCUIBI U THIPOKCHUIBI, aM(OTEPHOCTh 1

53 | Ilepuognyveckuii 3aKOH U CrpykTypa NepuoaN4ecKOd CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB: MaJIble 1
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MEPUOINYECKAS] CUCTEMA PJIEMEHTOB
J.1. MenpneneeBa

1 OOJIbIINE MEPUO/bI, TPYNIBI U TOATPYIIIBI

54 | XapakTepHCTHKa 3JIEMEHTA 110 €ro Hayunsiii nonsur Menneneesa. [Ipeackazanue cBOMCTB €1ie HE
MOJIOKEHUIO B [leproInYecKkor CUCTEME | OTKPBITBIX JJIEMEHTOB
55 | XapakTepucTuKa 3JIeMeHTa o ero Hayunsiii nonsur Menneneesa. [Ipeackasanue CBOMCTB €11e HE
MOJIOKEHUIO B [leproInYecKkor CUCTEME | OTKPBITBIX JIEMEHTOB
56 | Crpoenue aroma AtomHoe sapo. CoBpemenHas popmynupoBka lleproguueckoro
3aKOHa
57 | U3oTonbl. PagmnoakTHBHOCTH SlnepHbie peakuuu
58 | CtpoeHue 37IEKTPOHHBIX 000JI0UEK ®DopMBbI 3EKTPOHHBIX 00JIaKOB
aTOMOB
59 | CtpoeHue 31eKTPOHHBIX 000JI0YEK Pacnpenenenne 351€KTPOHOB B 3JIEKTPOHHBIX CIOSIX aTOMOB
aTOMOB XUMHUYECKHUX 2JIEMEHTOB 1-3-TO nepruoaoB. XapaKTepuCTHKa
XUMUUYECKUX 371IeMeHTOB Ne 1-20 Ha OCHOBaHMM UX TOJIOKEHUS B
NEPUOIMYECKOI CUCTEME U CTPOEHUS AaTOMOB
60 | DeKTPOOTPHUIIATENBHOCTb. [lepuoguueckoe n3MEHEHHE CBOCTB B IEPUOIAX U TJIABHBIX
IToBTOpeHne. ATOMHO-MOJEKYISIpHAs NOArpymnnax
TEOPUS
61 | Xumudeckas CBsI3b U DHEPTHS XUMHYECKas CBSI3b, SHEPTUS XUMUYECKOU CBS3U
MoJiekyibl. [ToBropenue. Tunbl
XUMHUYECKUX PEAKIUI
62 | KoBaneHTHast CBSI3b. DIEKTPOHHBIC KoBanenTtHas cBsi3b. DNEeKTPOHHBIE (POPMYIIBI MOJIEKYTT
dbopmybl monekyd. [loBTopenue.
CocraBnenue GopMyI MO BaJCHTHOCTH
63 | [lonspHas u HEMONsAPHAS CBA3b. HarmnpaBiieHHOCTb M HaCBIIIEHHOCTh KOBAJICHTHOU cBsi3U. CBOMCTBA
IToBTOopenue. KoHueHTpanus pacTBOpOB | KOBAJICHTHBIX COCAMHECHUM.
64 | MonHnas cBs3b. [loBTOpeHue. HNonnas cBsa3p. KoopanHanmoHHOE 4nCiio
KuciaoTHbIE OKCHIBI
65 | Meramnndaeckas cBs3b. [loBTopenue. Katnon-aToMbl, 0000111€CTBICHHBIEC SJIEKTPOHBI

Peakuiuu oOMeHa B BOJAHBIX pacTBOpax
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66 | BasieHTHOCTH U CTENEHb OKUCIICHUS. Nownbl. KatroHb! 1 aHUOHBI 1
IToBTOpeHue. AMoTepHOCTH
67 | CtpoeHue TBEpABIX BEUIECTB Kpucrammmueckue u amopgHble BelecTBa. ATOMHBIE U 1
MOJICKYJISIpHBIE KpUCTasUIbl. IOHHBIE KpUCTAJIIBI
68 | KontponbHas padota Ne 4 KoHTponb 3HaHMii, yMeHuM, HaBBIKOB 1
ITeproanyeckuil 3aKOH U CTPOCHUE
aToma
9 kJacc
Ne Tema ypoka Conepxanue KoanuectBo
4acoB
Tema 5. KoinyecTBeHHbIE COOTHOLIEHUSI B XUMHH 10 yacoB
1 [ToBTOpEeHue npoitaeHHOTO B 8 Kj1acce. | ATOMHO-MOJICKYJISIpHAsl TEOPHsl, IEPUOTUUECCKUN 3aKOH U CBOMCTBA 1
Boanblii HHCTPYKTaX MO TEXHUKE BaXHEHIINX KJIACCOB HEOPTaHUYECKUX BEIIECTB.
6e30macHOCTH
2 Moub - equHMIIA KOJIMYECTBa BelecTBa | KonmruecTBo BeliecTBa, MOJIb — €AMHUIIA KOJIMYECTBA BEIECTBA 1
3 MousipHast Mmacca MousipHast Macca BeIeCTBa — 3TO Macca BEIIECTBA KOJIMYECTBOM OJIUH 1
MOJIb, BEIPAKEHHAS B TpaMMax M YUCJICHHO paBHAsl OTHOCUTEIHLHON
MOJICKYJIIPHON Macce
4 PacdeTsl o ypaBHEHUSIM peaKIUil OCHOBHOM 3aKOH CTEXHOMETPUHU (OTHOLICHUE KOJIUYECTB 1
pearupyronmx BEIIECTB PABHO OTHOIIEHUIO COOTBETCTBYIOLIUX
K02 (OUIIMEHTOB B YpaBHEHUHU PEAKITUN)
3) PacueTsl o ypaBHEHUSM peakUnii - OCHOBHOI 3aKOH CTEXHOMETPUHU (OTHOLICHUE KOJIUYECTB 1
peuieHue 3aaad pearupyronmx BEIIECTB PABHO OTHOIIEHUIO COOTBETCTBYIOLIUX
K02 (DHUIMEHTOB B YpaBHEHUHN PEAKITHN)
6 3akoH ABoraapo. MomsipHblil 00beM 3akoH ABoraapo. MomsipHblii 00beM rasza 1
rasza
7 OTHOCUTENBHAS IOTHOCTH ra30B OTHOCUTENbHAS MIOTHOCTH Fa30B 1
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8 PacueTsl Mo ypaBHEHUSAM XUMHUYECKUX PacueTtsl Mo ypaBHEHUSIM XUMHYECKUX PEAKIIMI C y4acTUEM T'a30B 1
pEaKIui C y4aCTUEM Ia30B

9 Pemrenue 3a1au pa3nuyHbIX TUTIOB. Pemenue 3aay Ha "M30BITOK-HEAOCTATOK" M HA ONPECIICHHUE BBIXOAA 1

MPOJIYKTa XUMUYECKON peaKIuu

10 | KonrponbHas pabora Nel no teme KoHTponb 3HaHMii, yMeHuM, HAaBBIKOB 1

KonnuecTBeHHBIE COOTHOIICHUS
Tema 6. Xumnueckasi peakiusi 17 vacoB

11 | PabGora Hax ommOKaMu. DAEKTPOJIUTHI U | DIEKTPOIUTHI U HEAJIEKTPOIUTHI. DJICKTPOJIUTHYECKAS TUCCOIALIMS. 1
HEDJICKTPOJIUTHI. SHeKTpOJmTquCKa;I Pag6op JIEMOBEPCUU orn
JTUCCOIUALIUS

12 | Huccoumnanust KUCIIOT, COJICH U Jmccoruanus KUCI0T, COJICH M1 OCHOBAHU M 1
OCHOBaHUM

13 | CunbHbIe U clia0ble JICKTPOIUTHI. CWIBbHBIN JIEKTPOIUT, CIA0BINA SJIEKTPOHUT, CTENEHb TUCCOIUAIIIT 1
Crenenp aucconuanuu

14 | KucnotHoCTh cpeasl. Bonopoanslii KucnorHocTts cpensl. Bogoponusiii nokasarens. Mzmepenue 1
NOKa3aTesb KHCJIOTHOCTH CPEBI.

15 | Peakiiuu noHHOro OOMEHa U YCIOBUS UX | Y CIOBUS MPOTEKAHUS PEaKIMii 0OMEHa B pacTBOpax 1
IPOTEKAHUS

16 | CocraBiieHHE HOHHBIX YPaBHEHHMA CocraBiieHHE MOHHBIX YPaBHEHHI peakui 1
peakiuin

17 | Ilpaktuueckas padota 1. Pemenue TexHuka 6€30MaCHOCTH MPH BHIMOTHEHUH YKCIIEPUMEHTATBHBIX padOT 1
AKCHEPUMEHTAIBHBIX 3a7a4 110 TEME
"DNIeKTPOTUTUYECKAS JTUCCOIHAINS"

18 | I'mpponwms coneit Tunsl coiel MO OTHOIIEHUIO K THAPOJIU3Y 1

19 | Oxucnenue 1 BOCCTAaHOBIICHUE Okucrnenue, BOCCTAHOBIIEHUE, OKUCIUTENb, BOCCTAHOBUTEb, 1

OKHUCJIHUTCIBbHO-BOCCTAHOBUTCIIbHAA PCAKIIN A
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20 | CocTaBnenue ypaBHEHUI CocraBiieHMe ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX 1
OKHUCJIMTENbHO-BOCCTAHOBUTEIIBHBIX peakuuid. DNeKTPOHHBINA OanaHc
peakuuid. DIEKTPOHHBIN OajaHC

21 | DnexTpoXuMUYECKU psaa HanpsokeHud | [anbBaHUYECKUH AIIEMEHT, 3JEKTPO, KaTod, aHOJ, 1
METALIOB AJIEKTPOXUMUYECKUM PAJl HAPSIKEHUN METAJLIIOB

22 | DnexTpoaus DNEeKTpOJIN3 paciylaBoOB CoJiel OECKUCIOPOIHBIX KUCIOT 1

23 | TennoBbie 3PpHeKThl XUMHUUECKUX TemoBo# 3¢ deKT peakiuu, 3K30TEPMUUECKUE U YHIOTEPMHUUECKHE 1
peakuui peakiuy, TEPMOXUMUYECKOE YPABHEHHE PEAKIINU

24 | CKOpOCTh XUMUYECKUX pEeaKIui CKOpOCTh XUMHUYECKHUX PeaKluid, (PaKTOPHI, BIUSIONINE HA CKOPOCTh 1

peakiuy, KaTaau3aTop

25 | XuMH4ecKoe paBHOBECHE. Xumuueckoe paBHoBecue, mpuHuun Jle-IllaTtense 1

26 | KontponbHas padota Ne2 o treme KonTtponb 3HaHUH, yMEHUI, HABBIKOB 1
XUMHUUECKas peakius

Tema 7. Xumus HemeTaJIOB 25 4acoB

27 | Pabora Hag ommOkamu. O6mias OO01as xapakTepUCTUKA HEMETAJIJIOB. XJIOp - paCpOCTPAaHEHHOCTh B 1
XapaKTEPUCTUKA HEMETAJJIOB. XJIOp npupoje, pu3nyeckre CBOMCTBA U MOIYYSHHUE B JTA0OPATOPHH

28 | Xumudeckue CBOIMCTBa XJIopa XHUMHUYECKHUE CBOMCTBA XJIOpa 1

29 | Ilpumenenue xmnopa. [lonyuenue xnopa | [Ipumenenue xnopa. [lonyuenue xiopa B IpOMBIILIEHHOCTH 1
B [IPOMBIIIUIEHHOCTH

30 | XmopoBogopon. ConsHasi KUCIOTa CaoiicTBa XJIOPOBOAOPOAA U €r0 BOJHOT'O pacTBOPa — COJISTHOM 1

KHUCJIOTBI
31 | O6mast xapakTepuCTHKa rajJOreHOB OO01as XxapaKTepUCTUKA HJIEMEHTOB TJIaBHOW MOATPYIIBI 7 TPYIIIBI 1
32 | IlpakTyeckas pabora 2. DKCIEpUMEHTAIbHbIE HABBIKH 110 OOPAILIEHUIO C COETUHEHUSIMU 1

DKCIepUMEHTAIBLHOE PEIICHHE 3a/1a4 110
teme "T"ajoressr”

raJIoreHoB. TexHNKa 0€30MaCHOCTH MPHU BHITIOITHEHUN
HKCIIEPUMEHTATBHBIX Pa0OT
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33

OO01ast XxapakTepUCTHKA XaJIbKOT€HOB.
Cepa

OO6m1as xapakTepyucTHKa NOArpYIIbl Kuciaopoaa. Cepa Kak
XUMHYECKUH 3JIEMEHT U MPOCTOE BEUIECTBO

34 | CepoBonopon. Cynbdpusl CaoiicTBa cepoBOAOpOAA U €ro cojei
35 | CepHuCTHIiI ra3 CepHHUCTBIN ra3, KUCIOTHBIC TOXKIU
36 | CepHblif aHTUAPU U CEpHASI KUCTOTa KonnentpupoBaHHas, cepHasi KUCIIOTa, KaueCTBEHHAsI PEaKIlus Ha
cynbdar-uoH
37 | [IpakTuueckas pabora 3. DKCIEPUMEHTAIbHBIC HABBIKH 110 OOPAIICHUIO C COSTUHEHUSIMU CEPHI,
DKCIEepUMEHTAIBHOE PeIlIeHHE 3a/1a4 110 | KaueCTBeHHas peakius Ha cyinbdar-uoH. Texnuka 6€30MacHOCTU MPpHU
teme "[loarpynmna kuciopona" BBITIOJIHCHUH DKCTIIEPUMEHTAJIBLHBIX padoT
38 | A30OT u ero CBOMCTBa XUMHUYECKUE DJIEMEHTHI TJIABHBIX MOJATPYIIN MEPUOIUYECKON CHCTEMBI
XxuMu4ueckux 3yeMeHToB /.M. MenaeneeBa: a3ot
39 | AMMMak u ero cBOMcCTBa AMMHAK ¥ €ro CBOMCTBA
40 | Coau aMMOHUS, UX CBOMCTBA Cosm aMMOHUS
41 | Ilpaktuyeckas padota 4. [lonyuenue DKCHEepUMEHTAJIbHbIE HABBIKHU IO MOJYyYEHUIO aMMHUaKa U U3YUEHUIO
aMMHaKa ¥ U3y4eHHE €0 CBOWCTB ero cBoicTB. TexHuka 6€30MaCHOCTH MIPH BBHIMOTHEHUH
AKCIIEPUMEHTAIBHBIX PabOT
42 | A30oTHas KuCI0Ta XUMHYECKHE CBOMCTBA a30THON KUCIOTHI
43 | ®ocdop u ero coeTMHEHUS Coenunenus docdopa: okcun hochopa (V). Oprodochopnas
KHUCJIOTA U €€ COJIN
44 | ®ocdopHas KUCIOTa XuUMHUUYECKHE CBOUCTBA (POCPOPHOIN KUCTOTHI
45 | Yraepoll Kak XUMUYECKUH IEMEHT U Yraepoa Kak XUMHYECKHM 3JIEMEHT U TPOCTOE BEIIECTBO.
IIPOCTOE BEIIECTBO. AJUIOTPOIIHS Anmorpornust
46 | XuMHYeCKHe CBOMCTBA yIiiepoja XUMHYECKHE CBOMCTBA yIyiepoaa
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47 | YrapHbIil U YIIIEKUCIbBIN Ta3bl Baxuelimue cBOMCTBa yriaeKHUCIOro ra3a, ero Gu3noI0rn4ecKoe 1
JeliCTBUE
48 | IIpaktuueckas padota 5. [lonyuenue OKCIIEpUMEHTAJIbHBIE HABBIKH 10 MOJTYYEHUIO YTJIEKUCIIOTO Ta3a U 1
YTJICKHUCIIOro ra3a 1 H3y4eHHeC €ro M3YYEHUIO €TI0 CBOWCTB, YMETh OTJIMYATh YIJIEKUCIIBIMA a3 OT BO31yXa.
CBOUCTB. TexHuka 0€30MaCHOCTH MPH BBIMOJHEHUHU YKCIIEPUMEHTAIBHBIX padOT
49 | YronpHas KUCIOTa U KapOOHATHI. VYronpHas KHCIOTa, KapOOHATHI, CTUpaJIbHAS U MUThEBas COJla 1
3amura npoektoB «Hemerasbl B
HaIllEH KU3HN»
50 | KpemHuit u ero coeiMHEeHHUs. KBapii, kpemMHHEBast KUCIOTA, CUIIMKATHI, CTEKJIO 1
51 | KontponsHas padota Ne3 mo teme KoHuTponb 3Hanuii, yMmeHu#, HaBHIKOB 1
Hewmeramib
Tema 8. Xumusi MmeTanion 8 yacoB
52 | O6mue cBOMCTBA AIEMEHTOB-METAIIJIOB. | MeTasuibl, MeTalInyeckas CBs3b, 001ne pu3niyeckue 1 XuMHIeCKHe 1
IIpocThie BENIECTBA - METAJLIIBI CBOMCTBa
53 | Ilonyuenue meramios. [Ipumenenue Merannyprus, METObI IOJIyYEHUSI METAILIIOB 1
METaJIJIOB B TEXHUKE
54 | lllemo4yHble METaIbI OO6m1ast XxapakTepUCTHKA IEMEHTOB IJIaBHOM MOATPYNIBI 1 TPy 1
XUMHYECKHE CBOMCTBA LIEJIOYHBIX METAJIJIOB
55 | Kanbuuit XUMHYECKHE CBOMCTBA KAJIbIIMSI, HAX0XKJICHHUE B IPUPOJIC 1
56 | AnromuHuM XUMHYECKHE CBOMCTBA aJIFOMUHMUS, [TOJYYEHNUE U HAXOXKICHUE B 1
IpUpoOJIE
57 | Keneso XHUMHUYECKHE CBOMCTBA KEJE3a, HAX0XKICHUE B IPUPOJIE 1
58 | 3ammTa ipoekToB «Poybh METaIOB B O00011IeHNE U CUCTEMATU3ALMS 3HAHUN 1
HCKYCCTBE»
59 | KonrponbHas padota Ned o Teme KoHTposb 3HaHUM, yMEHUH, HABBIKOB 1

MeTtanisl
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Tema 9. O600611eHUEe cBeIeHUIT 00 3JIeMeHTaX U HEOPraHNYECKHX BelllecTBaxX

2 yaca

60 | Pabora Hag ommOKaMu. 3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB 3JIEMEHTOB M MPOCTHIX BELIECTB 1
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
AJIEMEHTOB U MPOCTHIX BEIIESCTB

61 | 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB COEAMHEHUH 3JIEMEHTOB 1
COCIMHEHUN 3JIEMEHTOB

Tema 10. OcHOBBI OPraHUYECKON XUMHH 4uaca

62 | Knaccudukauus u ctpoeHue Teopust cTpoeHuss OpraHnyecKUX BEUIECTB, KiaccupuKaus 1
OpPraHUYECKUX BEIECTB OpPraHUYECKUX BEUIECTB, H30MEPHs], TOMOJIOTHUECKHUN PsIJT

63 | YraeBonopoasl. [Ipupoausie ucrounuku | [Ipeaenbubie yrieBoaopos! (ankansl). HegTs, neperonka Hedrw, 1
YrJIEBOIOPOOB KPEKUHT He()TH, NPUPOJHBIN ra3, KAMEHHBIN YroJb

64 | Kucioponacoaepskamiue opraHu4ecKue CnupTsl, STUIOBBIN COUPT (3TAHOI), TIUIEPUH; YTIEBOIbI, TTIOK034, 1
BEIlECTBA caxapo3sa, Kpaxmall, [IeJUIk0J103a; KapOOHOBBIE KMCIOTHI, YKCYCHasI

KHCJIOTa, CTEAPUHOBAsl KMCIIO0Ta
65 |llonsrue o bnoxumun Kupbl, aMUHOKHCIIOTHI, OCJIKH 1

HToro 65 yacoB + 3 yaca pe3epBa
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5. MATEPUAJBHO-TEXHUUYECKOE OBECITEYEHUE
OBPA30OBATEJBLHOI'O
MPOLIECCA

YUEBHOE OBOPY/IOBAHUE
-CripaBOYHbBIE TaOJIUIIBI

-HoyTOyk- 1t ;

- lludporas nmaboparopust «Apxumeay- 21IT,
- JJaGoparopHas nocyza Jjisi XUMUH;

- HaGop peakTHBOB 11l XUMHH;

27



	В результате освоения учебного предмета «химия» в 8 -9 классах выпускник научится:

		Нарутдинова Елена Владимировна
	Я утвердила этот документ




