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PabGouass mporpamma mo npeamery «Xumus» s 8-9 kiaccoB pazpaboraHa Ha
ocHoBe denepanbHOro rocynapcTBEHHOTO O0pPa30BATENIBHOIO CTAaHJapTa OCHOBHOTO
oOmero obOpa3oBaHus. JlaHHasg mnporpaMMa OpPUEHTHUPOBAHA Ha HCIIOJIB30BAaHUE
y4E€OHUKOB:

v Xumus 8 knacc: yue6uuk / B. B. Epemun, H. E. Ky3pmenko, A. A. Iposnos, B.

B. JIynun, uzn. «Apodar, 2020
v Xumus 9 knacc: yueonuk / B. B. Epemun, H. E. Ky3bpmenko, A. A. JIpo3nos, B.
B. Jlynun, uszn. Jdpoda, 2020, xotopsie BkItoueHbl B DenepanbHblil nepeyeHb
y4E€OHUKOB.
VYueonwii mian MKOVY «Menpiackass ouHo-3aouHas COILl» nHa wu3ydenue
npenMera «XuMHs» npeaycmatpuBaeT B 8-9 kijaccax mo 2 yaca B HEJENIO, YTO
cocTaBisier 68 yacoB. Bcero 136 yaca 3a Bech ypoBEeHb O0yUCHHUS.

1. IInanupyemMble pe3yJbTaThl OCBOEHHS NMpeaMeTa « XUMHUS» HA YPOBHE
OCHOBHOTI'0 00111€eTr0 00pa30BaHMs

[Inanupyemble pe3ynbTaThl BKIIOUAIOT B ce0si HMHTETrpaTHBHBIE KadecTBa
JUYHOCTH, KOTOpbIE OOydYaroliuecss CMOTYT NpHUOOpecTH B pe3yibTaTe OCBOCHUS
y4eOHOU MpOTrpaMMBI IO MPEAMETY « XUMUSI».

I[Inanupyemblie TUYHOCTHBIE Pe3yJIbTATHI

JIMYHOCTHBIMH pe3yJibTaTaMU OOy4YeHUS XUMHH SBJISETCS (HOpMUpPOBaHHE
BCECTOPOHHE O00pa30BaHHOMN, MHUIIMATUBHON W YCIICIIHOW JMYHOCTH, OO0Jamaromiei
CUCTEMON COBPEMEHHBIX MHPOBO33PEHUYECKUX B3IJISI0B, LIEHHOCTHBIX OpPHUEHTALUU,
UJEHHO- HPAaBCTBEHHBIX, KYJIbTYPHBIX, TYMAHUCTUYECKUX U 3CTETUUECKUX MPUHIIUIIOB
Y HOPM MOBEACHUS.

N3yyenne XuMuUM B OCHOBHOHW IIKOJE OOYCIOBIMBAET JOCTH)KCHHE CIEAYIOIINX
pEe3yJIbTaTOB JINYHOCTHOTO PA3BUTHS:

v’ BOCITUTaHUE POCCHIUCKOM IPakIaHCKOM MACHTHYHOCTH, IATPHOTH3MA, JIIOOBH H
yBaxkeHUss K OTedecTBy, YyBCTBa TOPJOCTU 3a CBOKW PoauHy, mpomnuioe u
HACTOsAIIEE MHOTOHAIIMOHAIBHOr0 Hapoaa Poccuy;

v’ (hopmupoBaHHE LEJIOCTHOTO MHPOBO33PEHU, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTUKH, & TAKXKE
COI[MATIbHOMY, KYJIbTYPHOMY, $3bIKOBOMY U JyXOBHOMY MHOrooOpasue
COBPEMEHHOI'0 MUPA;

v’ (opMHpOBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, T'OTOBHOCTH K
CaMOpa3BUTHI0O U CaMOOOPa30BAHUI0 HA OCHOBE MOTHUBAIMU K OOYYEHUIO U
MMO3HAHUIO, OCO3HAHHOMY BBIOOPY C YYE€TOM IIO3HABATEIBHBIX HHTEPECOB;
dbopMupoBaHue MO3HABATEILHON U MH(DPOPMAIIMOHHOW KYJIbTYPhI, B TOM YHCIIE
pa3BUTHE HABBIKOB CAMOCTOSITEIBHOM paboOThl € YYEOHBIMU IOCOOUSIMU,
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KHATAMH, JOCTYITHBIMH WHCTPYMEHTAMH W TEXHHUYCCKUMHU CPEACTBAMU
WH(OPMAITMOHHBIX TEXHOJIOTHA;

dbopmMupoBaHue IIEHHOCTH 3I0POBOTO M 0€30MacHOT0 00pa3a KU3HH; YCBOCHHE
MpaBWI WHIWBUAYATHHOTO W KOJUICKTHBHOTO OE€30MacCHOTO TIOBEACHHUS B
Ype3BBIYAMHBIX CHUTYAIUAX, YIPOKAIOIINX KHU3HU U 37TOPOBbS JIFOJICH;
dbopMHUpOBaHUE  TOJEPAHTHOCTH  KaK  HOPMBI  CO3HATEIBHOTO  H
T00POKENATEIbHOTO OTHOIIEHUSI K JAPYroMy 4YeloBeKYy, €ro MHEHHIO,
MHUPOBO33PCHUIO, KYJIbTYPE, SA3bIKY, BEPE, IPAKIAHCKON MTO3UIINH;

OCBOCHHE COITMAIBHBIX HOPM U TIPaBWJI T[OBEJICHUS B TpYIIax, H B
cooOIIecTBaxX, 3aJaHHBIX HHCTPYMEHTAMH COIMATU3alUA COOTBETCTBEHHO
BO3PAaCTHOMY CTaTyCy 00YyJarommnxcs;

(dbopMHpPOBaHUE OCHOB COITUATBHO — KPUTHYECKOTO MBIIILICHUS;

dbopMHUpOBaHUE KOMMYHHMKAaTUBHOH KOMIICTCHTHOCTH B 00pa30BaTEIIbHOM,
OOIIIECTBEHHO TMOJIE3HOH, Y4eOHO — MCCIIEeIOBATEILCKOM, TBOPUECKOW U JPYTHX
BUJIAX JICATEILHOCTH,

(GopMUpOBaHUE OCHOB JKOJIOTUYECKOTO CO3HAHUS Ha OCHOBE MPHU3HAHWS
IICHHOCTH >KM3HU BO BCEX €€ MPOSBICHUAX U HEOOXOIUMOCTH OTBETCTBEHHOTO,
OepeXKHOTO OTHOIIICHUS K OKPYIKAIOIIEeH cpejie.

Ilnanupyembie MeTanpeIMeTHbIE Pe3yJIbTAThI

v

Meranpe1MeTHBIMU Pe3yJIbTaTaMU OCBOCHUSI XUMUU SIBIISFOTCS:

YMEHHE CaMOCTOSTEIBHO OINpEAeNiTh IIeJIM CBOETO OOyYeHHUs, CTaBUTh U
dbopmynupoBaTth ayig cebs HOBBIE 3aJayd B ydyeOe W TIO03HABATEIHHOM
NesITebHOCTH;

yMEHHE OBJIaJeBaTh HABBIKAMH CaMOCTOSTEIBHOTO TNPUOOpPETEHHUsS HOBBIX
3HaHUW, oOpraHu3aluyu y4eOHOW  JEATEeIbHOCTH, IIOMCK CpEICTB  €e
OCYIIIECTBIICHHUS,;

YMEHHE CaMOCTOSITENIbHO TUIAHHPOBATh MYTH JOCTHXKEHUS I1eJieil, OCO3HAHHO
BHIOMpaTh HambOosiee A(QPEeKTHUBHBIE CIOCOOBI  pEIICHUS  y4eOHBIX H
MO03HABATEIBHBIX 33]1a4;

YMEHHE COOTHOCHTh CBOHM JICUCTBHS C IUTAHHUPYEMBIMH pe3yJbTaTaMH,
OCYIICCTBIISITh KOHTPOJIb CBOEH JESATENBHOCTH B TPOIECCE JOCTHKEHUS
pe3ynbTaTa, KOPPEeKTUPOBATH CBOM JIEHCTBUS B COOTBETCTBUU C M3MEHSIOMIEHCS
CUTYaIUEH;

BJIQJICHE OCHOBAaMHU CAMOKOHTPOJIS, CaMOOIICHKH, NPUHATHS pEIICHUN WU
OCYIICCTBJIICHHSI OCO3HAHHOTO BBIOOpa B y4eOHOW W TO3HABATEIHHOUN
NeSTETHbHOCTH;

YMEHHE OMpEeNeNsITh TMOHSITHS, CO37aBaTh OO0OOIIEHUS, CaMOCTOSITEIIEHO
BHIOMpATh OCHOBAaHWUS W KPUTEPUU [UJIs KiIacCU(UKAIMK, YCTAaHABIMBATH
IPUYUHHO-CIIC/ICTBEHHBIE CBS3H U JI€TIaTh BHIBOJIBI;

YMEHHE CO037]aBaTh, MPUMEHATh W MPeoOpa30OBbIBATH 3HAKA M CHUMBOJBI IS
penieHus Y4eOHbBIX 1 MIO3HABATEIHHBIX 3371aY,

YMEHHE OPTaHW30BBIBATH COTPYAHHYECTBO, pabOTaTh WHAMBUAYaTbHO H B
TpyImIe; YMEHHE OCO3HAHHO HCITOJIB30BaTh PEUYECBBIC CPEIICTBA JIJISI BHIPAKCHHS
CBOUX MBICJICH U TTIOTPEOHOCTEH;



v\ yMeHHE W3BJEeKaTh HWHOOPMAIMIO W3 pa3IHYHbIX HCTOYHHUKOB, YMCHHUE
CBOOOJTHO TMMOJIB30BATHCA CIIPABOYHON JTUTEPATYPOK;

v/ yMEHHE Ha TPAKTHKE IOJIb30BAThCS OCHOBHBIMH JIOTHYECKHMH IPHEMaMH,
METO/aMH HaOJIOICHMs, MOJEIMPOBAaHUE, OOBSCHEHHUS, pELIEHUE MpoOeM,
IPOrHO3UPOBAHMS;

v’ yMeHHe paboTath B rpyIie — 3p(GEeKTHBHO COTPYIHUIATH U B3aMMOICHCTBOBATH

HAa OCHOBE KOOPAMHAIIMM PA3JIMYHBIX TMO3UIUI TpH BBIPAOOTKE OOIIEro

pElIeHs] B COBMECTHOM AESTENbHOCTH, CIAYyIIATh MapTHEPA, GOpMyIUpOBaTh U

apryMeHTHpPOBAaTh CBOE€ MHEHUE;

(dopMUpOBaHUE U pa3BUTUE KOMIIETEHTHOCTH B 00nacT ucnoiab3oBanus UKT;

dbopMHUpOBaHME YMEHUW CTaBUThb BOMPOCHL, BBIABUIAaTh THIOTE3y U

000CHOBBIBATH €€, 1aBaTh OMPEIETICHUE TOHITHUIM;

v’ (opMHpOBaHHE OCO3HAHHOM aJeKBATHOM M KPUTHYECKON OLIEHKH B y4eOHOM
NEeSTEIbHOCTH, YMEHUE CaMOCTOSITEIbHO OLICHUBATh CBOU JIEUCTBUS U JCHCTBHUE
OJIHOKJIACCHUKOB.
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Ilianupyemblie mpeaAMeTHbIE Pe3yJabTATHI

B pesynbTaTte ocBoeHus yueOHOro nmpeaMera «Xumus» B 8 -9 kiaccax

BbIIIYCKHUK HAYYHNTCS:

v' BBIIYCKHHUK HAYYUTCS:

v/ * ONMCBHIBATH CBOMCTBA TBEPIBIX, XKHIKHX, Ta3000pa3HBIX BEIIECTB, BBIIEIAL
UX CYLIECTBEHHbIE IPU3HAKY;

v/ *  XapaKTepu3oBaTh BEIIECTBA II0 COCTaBYy, CTPOEHHIO M CBOMCTBaM,
YCTaHABIIMBaTh  NPUYUHHO-CIEICTBEHHBIE  CBA3M  MEXKIAYy  JaHHBIMHU
XapaKTEPUCTUKAMU BEILIECTBA;

v/ * pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX IHOHATHI «aTOM», «MOJEKYIIa,
«XUMHUYECKUM DIIEMEHT», «IPOCTOE BEILIECTBO», «CIOXKHOE BEIIECTBO,
«BaJIEHTHOCTBY», UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUH;

v+ u300paxkaTh COCTaB MPOCTEHIIMX BEMIECTB C MOMOINBIO XHMHYECKHX
dbopMyn U CYIIHOCTh XHUMHYECKHUX pEAKIHMA C TOMOIIBI0 XUMHUYECKHUX
YPaBHEHUM;

v * BBLIUUCIIATH OTHOCHTEIBHYIO MOJIEKYIIAPHYIO U MOJISAPHYIO MacChl BEIIECTB, a
TaKX€ MACCOBYIO JIOJI0 XMMHUYECKOrO 3JIEMEHTA B COCAUHEHMAX IS OLUECHKHU
UX IPAKTUYECKON 3HAUMMOCTHY;

* CPaBHMBATh 110 COCTaBY OKCH/Ibl, OCHOBAHUS, KACIIOTHI, COJIH;

* KIacCU(UIMPOBATH OKCHUIBI W OCHOBAHWS IO CBOWCTBAM, KHCIOTHI M COJIA

10 COCTaBYy;

* M0JIb30BATHCS JIA0OPATOPHBIM 00OPYAOBAHUEM M XUMHUYECKOHN MOCYI0M;

* TMPOBOAUTH HECJIOXKHBIE XHUMHUYECKHE OMNbITBI W HAOMIOAEHUA 3a

U3MEHEHUSIMHU CBOMCTB BEIIECTB B MPOLIECCE WX IMPEBpaIlEHUI; COONI0IaTh

MpaBUJia TEXHUKU O€30MAaCHOCTHU MPHU MPOBEICHUH HAOJIOJCHUHN U OMBITOB;

v/ epazaMyaTh  OKCIIEPHMEHTAJIBHO  KHCJIOTHI M INENOYH,  IOJB3YSCh
WHJMKaTOpaMH; OCO3HABATh HEOOXOAUMOCTh COONIOAECHUS Mep 0€30MacHOCTH
1pu 0OpaIlleHUH C KUCTOTaMU U IIEJI0YaMH;

v/ e pacKpbIBaTh CMBICII IIeproardecKkoro 3akoHa JI. 1. Menneneesa;
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* OINHWCHIBaTh U XapaKTepu3oBaTh TaOIMYHYIO (OpPMY MEPUOIUYECKOU
CHUCTEMbI XUMUYECKUX JIEMEHTOB;

* XapaKkTepH30BaTb COCTAB AaTOMHBIX SIE€p MW PACHOPEACIICHHE YHCIIA
ANEKTPOHOB IO JIEKTPOHHBIM CJIOSIM ATOMOB XMMHMUYECKUX JIEMEHTOB MaJIbIX
NEPUOJIOB MEPUOANYECKON CUCTEMBI, @ TAKKE KaJIUs U KaJIbIHs;

* pa3nuy4arh BHUJIbI XMMUYECKOM CBSI3M: MOHHYIO, KOBAJICHTHYIO MOJIAPHYIO,
KOBAJICHTHYIO HEMOJISIPHYIO U METAJUIMYECKYIO;

* n300paxkaTb AJIEKTPOHHO-MOHHBIE (OPMYJIbI BELIECTB, OOpPa30BaHHBIX
XUMUYECKUMU CBSI3SIMU Pa3HOTO BUJIA;

* BBISIBJISITh 3aBUCUMOCTh CBOMCTB BEIIECTB OT CTPOSHUS UX KPUCTATITMYECKUX
PEIIETOK: HOHHBIX, AaTOMHBIX, MOJICKYJISIPHBIX, METAJTHYECKUX;

* XapakTepHU30BaThb XMMHUYECKHE JJIEMEHTBl U HX COCIMHEHUS Ha OCHOBE
MOJIOKEHUSI DIIEMEHTOB B MEPUOJIMYECKON CHCTEME U OCOOEHHOCTEH CTpOoeHus
WX aTOMOB;

*  XapaKTepu3oBaTb  HAYYHOE W  MHPOBO33PEHUYECKOE  3HAUYCHHUE
NEPUOINYECKOTO 3aKOHA U NMEPUOANYECKON CUCTEMBI XUMUYECKUX DJIEMEHTOB
. 1. Menneneena;

* OOBSICHSATD CyTh XMMHUYECKHX MTPOILIECCOB U UX MPUHITUIIUATIBHOE OTINYUE OT
bu3nUecKux;

* Ha3bIBATh MPU3HAKHU U YCIOBUS IPOTCKAHUSI XUMHUYECKUX PEAKIIHI;

* YCTaHAaBJIMBATh MPUHAJIEKHOCTh XUMUYECKOW PEAKIMHU K ONPEIEIEHHOMY
TUITY TI0O OJJHOMY U3 KJIacCU(UKAIIMOHHBIX IPU3HAKOB: 1) MO YUCITYy U COCTaBY
UCXOAHBIX BEIIECTB M TNPOAYKTOB peakuuu (peakiuu COETUHEHUS,
pa3NoKeHUs, 3aMeIleHus U OOMeHa); 2) MO BBIJACICHUIO WJIU TOTJIOIIEHHUIO
TEIUIOTHI (peaKIMK K30TEPMUUYECKUE U IHIOTEPMUYECKUE); 3) IO U3MEHEHUIO
CTENEHEW OKHUCICHUSI XUMUYECKUX DBJIEMEHTOB (pEakUuuh OKHCIUTEIbHO-
BOCCTAHOBHTEIIbHBIC); 4) IO 00paTUMOCTH Tpoliecca (peakiuu oOpaTUMbIE H
HEOOpaTUMBIC);

* COCTaBISITb YPAaBHEHUS DIJIEKTPOJIUTHUUECKOM JUCCOLUMALUM  KHCIIOT,
1IEJIOYEH, COJICH; TOJIHBIE M COKpAIIEHHBIE HWOHHBIE YPABHEHUS PEaKIUN
oOMeHa; ypaBHEHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINM;

* IPOrHO3UPOBATH MPOAYKTHl XUMHUECKUX PEAKIIMH 10 (hopMyIam/Ha3BaHUSM
UCXOJIHBIX BEILIECTB; OTNPENIETATh UCXOJHBIE BEILECTBA 1o
dbopMyam/Ha3BaHUSAM TPOIYKTOB PEAKIUH;

* COCTaBJSITh YPaBHEHUSl pEaKIUW, COOTBETCTBYIOIIUX MOCJEI0BATEIbLHOCTH
(«uemnoyke») mpeBpalleHii HEOPraHUYECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB;

* BBUBJISITH B MPOIECCE JKCIEPUMEHTA MPU3HAKU, CBUIETEILCTBYIOIIHE O
MPOTEKAaHUHU XMMHUYECKON peaKiny;

* IPUTOTOBJIATH PACTBOPHI C ONPEAECIEHHON MacCOBOU J0JIEN PaCTBOPEHHOTO
BEILECTBA,

* OMpENeNsaTh XapakTep Cpeabl BOJHBIX PACTBOPOB KHUCJIOT M IIEIOYEH Mo
M3MEHEHUIO OKPaCKH UHAUKATOPOB;

* IPOBOJIUTH KAUYECTBEHHBIEC PEAKIUH, MMOJTBEPKIAIOIINE HATUYUE B BOAHBIX
pacTBOpax BEUIECTB OTJAEIbHBIX HOHOB
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* OMpenensITh MPUHAMICKHOCTh HEOPTraHWYCCKUX BEIIECTB K OJHOMY W3
W3YYCHHBIX KJIACCOB/TPYII: METAUIBI M HEMETAJIbI, OKCHIbLI, OCHOBAaHWSI,
KHCJIOTHI, COJIH;

* COCTaBJIATh (DOPMYJIBI BEIIECTB 1O WX HA3BAHUSM;

* OIIPE/ICIIATh BAJICHTHOCTh M CTCIICHh OKHCIICHUS DJIEMEHTOB B BEIICCTBAX;

* COCTaBJISITH (POPMYIJIBI HEOPTAHUYECKUX COCAMHCHHH 10 BAJICHTHOCTSM W
CTCTICHSM OKHCJICHUS JJIEMEHTOB, a TaKKe 3apsgaM HOHOB, YKa3aHHBIM B
Ta0JINIIe PACTBOPUMOCTHU KHUCIIOT, OCHOBAaHUH U COJICH;

* OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHUS (U3NYECKHX W XUMHUYECKHX
CBOMCTB MPOCTHIX BEHIECTB (META/UIOB M HEMETAJJIOB) U UX BBICIITMX OKCHJIOB,
00pa30BaHHBIX AJICMEHTAMHU BTOPOTO U TPETHETO TIEPHOIOB;

* Ha3bIBaTh OOINHME XMMHYCCKHE CBOWCTBA, XapaKTCPHBIC /IS TPYII OKCHJIOB:
KHCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMHUYECCKHUE CBOWCTBA, XapaKTEPHBIC IS Ka)JIO0ro W3
KJIACCOB HEOPTaHMYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJICH;

* PUBOAUTH MPUMEPHI PEAKITHH, TOITBEPKAAOIITNX XMMUYCCKHUE CBOMCTBA
HEOPraHUYECKUX BEIIECTB: OKCUIOB, KUCJIOT, OCHOBAHUU U COJICH;

* ONpEeACNATh BEHICCTBO-OKUCIMTEIb M  BEIICCTBO-BOCCTAHOBUTEIL B
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIX;

* COCTaBJIATh OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIA OanaHC (ISl M3YYCHHBIX
peaKInii) 1o MPEIOKEHHBIM CXEMaM PEaKIIHiA;

* TMPOBOJUTH JaOOPATOPHBIC OIBITHI, IOJITBEPIKIAIOIINEC XUMUUYCCKHE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUUYCCKHMX BEIIECTB;

BbInyCKHHK MOJYYUT BO3MOKHOCTh HAYYHThCS :

* IPaMOTHO O0OpaIIaThCs ¢ BEIIECTBAMH B TIOBCETHEBHOM KU3HM,

*0CO3HaBaTh  HEOOXOJMMOCTh  COOJIIOJCHUS ~ TPaBWJ  DKOJOTHYECKHU
0€301acHOT0 MOBEJICHUS B OKPY>KAIOIICH MPUPOTHON cpelie;

*[IOHMMATh CMBICI W  HCOOXOJMMOCTb  COOJIOJACHUS  IPEINHUCAHUM,
npeajaracMblXx B HHCTPYKIMSAX TI0 HCIOJIb30BAHUIO JICKAPCTB, CPEJCTB
OBITOBOM XUMHH H JIP.;

*HCIIOJIF30BaTh ~ NPHOOPETEHHBIE  KIIOYEBBIE  KOMIICTEHTHOCTH  IPHU
BBITIOJITHCHUHN MCCIICIOBATEIIBCKUX MMPOEKTOB 110 M3YUYCHHIO CBOMCTB, CIIOCOOOB
MIOJIYYCHUS U PACIIO3HABAHUS BEIICCTB;

*pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTh, HCIIOJIB3YSl CpPEJICTBA
YCTHOW W TMUCHMEHHOW KOMMYHHUKAIIUU MPH paboTe ¢ TEKCTaMH y4YeOHHMKA U
JOTIOJTHUTEIIBHOW ~ JIUTEPaTypoOd, CIPAaBOYHBIMH TaOJNHMIIAMHU, TIPOSBIATH
TOTOBHOCTh K YBOKCHHUIO MHOW TOUYKH 3PEHHS NIPH OOCYKICHUU PE3yJbTaTOB
BBITIOJTHEHHOM paboOTHI;

*00BEKTUBHO OIICHWBaTh HMHQPOPMAIIMIO O BEIIECTBAX M XHMHYCCKHUX
nporeccax, KPUTHYSCKH OTHOCHUTBCS K TICEBJIOHAYYHOW WHGOPMAIIUH,
HEJIOOPOCOBECTHOM peKjIaMe, Kacalomelcsl HCIOJIb30BaHUS — Pa3IddHBIX
BEIICCTB.

*0CO3HABaTh 3HAYCHUE TEOPETUYSCKUX 3HAHUKW JUIS  HPAKTHYCCKOH
JIeSITEJIbHOCTH YEJIOBEKA;



v/ *ONHUCHIBATH M3YYEHHBIE OOBEKTHI KaK CHCTEMBI, IPHMEHSS JIOTHKY
CHCTEMHOTO aHAJIN3a;

v *IpUMEHATH 3HAHUS O 3aKOHOMEPHOCTAX MEPUOAMYECKON  CHCTEMBI
XUMUYECKUX JJIEMEHTOB JJii OOBACHEHUS M TPEABUICHUS CBOMCTB
KOHKPETHBIX BELIECTB;

v’ epa3BuBaTh MH()OPMALMOHHYIO KOMIETEHTHOCTH IOCPEICTBOM YIIyOICHHUS
3HaHUN 00 UCTOPUM CTAHOBJICHUS XUMUYECKOU HAyKH, €€ OCHOBHBIX IMOHATHH,
MEPUOJAUYECKOr0 3aKOHA KaK OJHOTO M3 BAXKHEUIIMX 3aKOHOB IMPUPOIBI, a
TaKK€ O COBPEMEHHBIX JOCTUKEHUSIX HAYKA U TEXHUKH.

v/ *COCTaBJIATH MOJEKYISAPHBIE U MOJIHBIE HOHHBIE YPABHEHMS 110 COKPAIIEHHBIM
VOHHBIM YPaBHCHUSM;

v/ *IPUBOAMTHL NPUMEPHl  PEAKLMM, MOATBEPKIAIONMX  CYIIECTBOBAHHE
B3aMMOCBSI3M MEX1Y OCHOBHBIMHU KJIACCAMH HEOPTaHUYECKUX BEILIECTB;

v/ *[IPOrHO3UPOBATH PE3YIbTaThl BO3AEHCTBHSA pPa3IM4YHBIX (AKTOPOB Ha
U3MEHEHUE CKOPOCTH XUMHYECKON PEAKIIUH;

v/ *IPOrHO3UPOBATH PE3yIbTaThl BO3AEHCTBHSA pPa3IM4YHBIX (AKTOPOB Ha
CMEIICHUE XMMUYECKOTO PABHOBECHS.

v/ *[IPOrHO3UPOBATH XUMHUYECKHE CBOMCTBA BELIECTB HA OCHOBE HUX COCTaBa W
CTPOCHUS,

v/ *[IPOrHO3UPOBATH CIOCOOHOCTH BEIIECTBA IMPOSBIATH OKMCIMTEIBHBIE WM
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENICHEH OKHCJIEHHS 3JIEMEHTOB,
BXOJISIIIIUX B €r0 COCTAB;

v/ *BBLIABJIATEH CYIIECTBOBAHME T€HETUYECKOM B3aMMOCBA3U MEKY BELIECTBAMU B
pAAY: TPOCTOE BEIIECTBO — OKCHUJ — TUIPOKCHU]T — COJIb;

v/ *OpraHM30BBLIBAThH, IMPOBOJUTH YUCHMYECKME IPOEKTHI 110 HCCIENOBAHMIO
CBOMCTB BEIIECTB, UMEIOIINX BAXKHOE MTPAKTUYECKOE 3HAUYCHUE.

2. Conep:kaHue y4eOHOro npeamMera «XuMus» Ha YPOBHE OCHOBHOT' 0
001ero od0pa3zoBaHus

XuMuueckoe o0pa3oBaHWE B OCHOBHOW IIKOJE JIOJDKHO OOECIEYHTH
dbopMHUpOBaHUE XUMUYECKONW T'PAMOTHOCTH, HABBHIKOB TPUMEHEHHS XWUMHUYECKUX
3HAHUA B JKU3HHU 711 OOBSCHEHHUS, OIEHKA W TPOTHO3UPOBAHMS PA3HOOOpPA3HBIX
MPUPOJIHBIX, COLMAIbHO-3KOHOMUYECKUX M 3KOJIOTMYECKUX IMPOLECCOB W SIBICHUU,
ajanTaliil K YCIOBUSAM OKpYXalomied cpeapl U obOecrneueHus Oe30MacHOCTH
KU3ZHEJEATEITLHOCTH. JTO MO3BOJSIET PEaTn30BaTh 3aJI0KCHHYI0O B 00pa30BaTEIbHBIX
CTaHJapTax METaNnpeAMETHYI0 HampaBIE€HHOCTh B OoOydeHuMM xumuu. OOydarouiuecs
OBJIQICIOT HAaYYHBIMH METOJlaMH  PEHICHUS  Pa3IMYHbIX TEOPETHUUYECKUX U
MPAKTUYECKUX 3a/lad, yMEHUSAMHU (OPMYyTUPOBATh THIIOTE3BI, KOHCTPYHPOBATH,
MPOBOJIMTh HAOJIOJICHHS, OLEHUBATh U AaHAIU3UPOBATH IOJYYEHHBIE PE3YJIbTATHI,
COMOCTABJISITh UX C OOBEKTUBHBIMU PEATUSIMU KUZHHU.

VYueOHsiil npenmer «Xumus» crnocoOCTByeT (GOPMUPOBAHUIO Y 00YyYarOIIUXCS
yMeHuUs 0€30IacHO UCIO0JIb30BaTh yueOHOE 000pyI0BaHUE, TPOBOIUTH UCCIIEIOBAHMUS,
aHAJIM3UPOBATH MOJIYYEHHBIE PE3YJIbTaThl, MPEACTABISATh U HAYYHO apryMEHTUPOBATH
MOJTyYEHHBIE BBHIBOJIBI.



WN3yuenue npenmera «XuMHsS» B 4YacTH (OPMHPOBAHUSA Yy OOyHaroIIUXcCs
HAay4YHOI'O MHPOBO33PEHHUS, OCBOEHHMS OOILEHAay4YHbIX METOJ0B (HaOII0JEHHE,
U3MEpPEHUE, MOJIETUPOBAHNUE), OCBOEHUS MPAKTHUYECKOIO0 MPHUMEHEHUS Hay4YHBIX
3HAHUM OCHOBAaHO HAa MEKIPEIMETHBIX CBA3SAX C mpeaMeramu: «Dusukay,
«['eorpadus», «buonorus», «Marematuka», «Ixoynorus», «OCHOBbI 0€30MaCHOCTH
XKU3HeaeaTenpHoCcThY, «ctopusy», «Pycckui sa3bik», «Jlutepatypa» u ap.

2.1. Conep:xanue yueoHoro npeamera 8 kiaacc (68 yacon)

Beenenue (1 1)
MecTo XUMUHU CpeIN €CTECTBEHHBIX HayK. [IpenMeT xumun.

Tema 1. IlepBonavajbHbie XUuMHUYecKre NOHATHS (14 yacoB)

BemectBo. Uucteie BemecTBa M cMecu. MeToabl pa3feneHus CcMecei
(bunpTpOBaHUE, OTCTAaMBAHUE, BHIIAPUBAHUE, TIEPETOHKA).

AToMHO-MONEKyIgpHOE yueHue. 3Hauenue pabotr M. B. JlomonocoBa u /. JlaneroHa
U1t GOPMUPOBAHUS ATOMUCTHYECKOT'O MUPOBO33PEHUSI.

XUMUYECKUN 3JEMEHT Kak BUJ aToMOB. CHUMBOJIBI 3JIEMEHTOB. PacnpocTpaHEeHHOCTh
AJIEMEHTOB Ha 3eMJie U B KOCMOCE.

Monekyna kak MeJpyaiiiliag YacTHIla BEUIECTBa, O0Jajalomias ero XUMHYECKUMU
cBolicTBamu. BellecTtBa MOJIEKYJISIPHOTO W HEMOJEKYISPHOTO CTPOCHHS. 3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTB, MMEIOLIUX MOJEKYJIAPHOE CTPOCHHUE. XUMHUYECKUE
dopmynbl. Maccel aToMoB U Mojekyl. [loHsTHe 00 OTHOCHUTENBHOW AaTOMHOM HU
MOJIEKYJIsIpHOW Macce. [IpocTble M cloKHBIE BellecTBa. MeTamuibl U HEMETALIbI.
Oprannveckrue 1 HEOpPraHMYECKUE BELIECTBA.

N3menenus, mnpoucxoisdiue ¢ BemecrBamMu. DuU3MYECKHE SBICHUS W
XUMHUYECKHE peakiuu. [Ipu3Haku XMMUUYECKUX peakiuid. XUMHYECKHUE MPOIECCHl B
OKpY)KalOIIEM Hac MHUpE. 3aKOH COXpPaHEHHsS MacChl BEIIECTB. Y pPaBHEHUE
XUMUYecKol peakuuu. OCHOBHBIE THUIIBI XHUMHUYECKHX PEAKLMl: pas3IokKEHUe,
coeIUHEHHE, 3aMelleHre, OOMEH.

JlabopaTopHbIe ONBITHI
3HAKOMCTBO € 00pa3liaMu IPOCTHIX U CIOKHBIX BEIIECTB.

Pasnenenue cmecen.

XUMHUYECKUE SIBIICHUS (MMPOKAIMBAHUE MEIHOW MPOBOJIOKH; B3aMMOJICHCTBUE MeEJa C
KHCJIOTOM, pa3ioKeHUe caxapa Mpyu HarpeBaHum).

Paznoxenne manaxura.

IIpakTnyeckue padoThI
3HaKOMCTBO C JJa0OPATOPHBIM 000PYIOBAHUEM.

[IpaBuiia 6e30macHOCTH pH pabOTE B XUMHUUYECKOI J1abOpaTOpHH.
OuucTka 3arpsiI3HEHHON NOBapEHHOM COJIH.

JleMOHCTPALIMOHHBIE OIBITHI

['openne maruus.

I'openue cnupra.

OnbIThI, TOATBEPKAAIOIINE 3aKOH COXPAHEHUSI MACChI BEILIECTB.
PacueTnbie 3anaum.



BrrunciieHne 0THOCUTENbHON MOJIEKYJISIPHOM Macchl BELIECTBA MO (opMyIIe.
Boluncnenue MaccoBOi 10U I€MEHTa B XUMUYECKOM COEJTMHECHUH.
IIpoexTHO-HUCC/IEI0BATEIBLCKAS IEATEIBHOCTD 110 TeMe «VIcTopust OTKpBITUS
3JIIEMEHTa

Tema 2. Kuciaopoa. Bonopoa. Boga. Pacteopsl (20 yacoB)

Kucnopong — pacrnpocTpaHeHHOCTh B TPHUPOAE, (PU3HYECKHE M XUMUYECKHE
CBOICTBA, IOJy4YE€HHE B TaOOPATOPUU U TPUMEHEHHE.
OxcuJibl METAIJIOB M HEMETAILIOB.
BanentHocts. CocTaBienue GopMyIi o BaJ€HTHOCTH.
Bo3nyx — cmech razoB. Beinenenue kuciaopona u3 Bosnyxa. IloHsrtre 00 MHEPTHBIX
razax.
['openue cnoxHbIX BemecTB B kuciopoje. CTpoeHue IJIaMEHH, TeMIiepaTypa
BocruiameHenus. [lmazma. Tymenune mnoxkapoB. Oruerymurtens. MeajaeHHoOe
OKHCJICHHE.
Bonopon — pacnpocTpaHeHHOCTh, B TpHUpoOAE, (PU3MYECKHe U XUMHUYECKHE
CBOICTBA, OJy4Y€HUE B TaOOPATOPUU U TPUMEHEHHE.
Kucnotst u conu. CocraBnenue ¢popmyn cosieid. Coiau, UCTIOIb3yeMbIE B OBITY.
Bona — ¢usuueckue cpoiictBa. [lomydenue muctminmupoBanHoi Bonbl. Kpyrosopor
BoAbl B mpupone. PactBopel. PacTBopuMOCTh BEHIECTB B BOJE. 3aBUCUMOCTH
pacTBOPMMOCTH OT TeMIIepaTypbl M JaBiieHHs. MaccoBasi J0Js pPAacTBOPEHHOIO
BelecTBa. Kpucramnoruapatel. XUMUYECKHE CBOMCTBA BoAbL. [lomydeHne KUCIOT npu
B3aMMOJICUCTBUM OKCHUJOB HeMmeTaiioB ¢ Bojaod. [lonstue 00 oOcCHOBaHUSX.
[lonyueHue mienodel mpu B3aUMOJEUCTBUU C BOJOM AKTUBHBIX METAJJIOB WIM HX
okcu0B. [IpeacraBieHne 0 KUCIOTHO-OCHOBHBIX MHAUKATOPAX.
JlaGopaTopHblie ONbITHI
[TonyueHne Kucaopoaa Mpu pa3aoKeHUU KUCIOPOACOAEPKAIIUX COETUHEHUN.
Jleruaparamusi METHOTO KyIopoca.
PactBoprMOCTh TBEpABIX BEIIECTB B BOJIE U €€ 3aBUCUMOCTh OT TEMIEPATYPHI.
Pacno3naBanue pacTBOpPOB KUCIOT U OCHOBAHUMU C MOMOUIBI0 HHANKATOPOB.
IIpakTyeckue padéoThI
[lonyueHne Kuciopola pas3iokKEHHUEM I€pMaHraHaTa Kaliusl W H3yYEHUE CBOWCTB
KHCIIOpOAa.
[Tosryyenue BoOpOJa U U3yUYEHHUE €T0 CBOWCTB.
[IpurorosiieHne pacTBopa C 3aJaHHOM MACCOBOM JOJIEH PACTBOPEHHOTO BELIECTBA.
JleMOHCTPALIMOHHBbIE ONBITHI
["openue cepsl, hocdopa u xene3a B KUCIOPOIE.
[IpueMsbl TylieHus MJIaMeHH.
[Tonyuenue Bonopoaa B anmnapate Kunmna, ropeHue BoJiopoJia Ha BO3AyXe.
BoccranoBinenue okcuia MeTajlia BOJOPOIOM.
B3peIiB rpemyuero rasa.
Bzaumopeticteue okcuaa gocdopa (V) ¢ BogoM.
ITeperonka BOJBL.



3aBUCUMOCTh PAaCTBOPUMOCTU COJIM OT TEMIEpaTypbl. BeimageHue KpUCTAIIOB IMpHU
OXJIQXJECHUM HACBIIIEHHOTO pacTBOpa (HUTpaTa Kajius, aJIOMOKaJIMEBBIX KBACIOB,
HOJI1/1a CBUHIIA).
B3aumonencrBue HaTpus ¢ BOJOM.
I'amenue n3Bectu

IIpoeKkTHO-HCCIEA0BATEIBLCKAA eATEJIbHOCTb 110 TEME «JTa yAUBHUTEIbHAS
BOJIa»

Tema 3. OcHOBHBIE KJIacChl HeOPraHn4yeckux coequHennii (16 yacon)

OKCI/IIIBI, KJIaCCI/I(bI/IKaHI/IH, BSaHMOﬂeﬁCTBHC C BOI[Oﬁ, KHCJIO0TaMHM U IICJI0YaMU.
BSaHMOHeﬁCTBHC MCKAY KUCIIOTHBIMU 1 OCHOBHBIMU OKCHUIAMMU.

Kucmorer — KJ'IaCCI/I(I)I/IKaHI/IH, BSaHMOI[CfICTBHC C MCTalllaMH, OCHOBHBIMH
OKCHAaMH, OCHOBAaHUAMU U COJISIMU. IlonsTue o paac HaHpH)KCHI/Iﬁ MCTAJIJIOB.
OcHoBaHusg — KJ'IaCCI/I(l)I/IKaIII/IH, BSaHMOHCﬁCTBHC IIIGJ'IO‘IGﬁ C KHUCIIOTHBIMHU

OKCHJIaMHU, KHUCJIOTaMU M COJsIMHU. Pa3iio’keHue HepacTBOPUMBIX B BOJ€ OCHOBAaHWM
IpY HArpEeBaHUMU.
AM@oTepHBIC OKCHJIBI U THIPOKCHUJIBI.
Peakuus Heiitpanuzanuu. KucioTHO-OCHOBHBIE HHAUKATOPHI.
Conu — peakuuv C KHCJIOTaMH, IIeJo4yaMu W ApYruMu cosisiMu. [loHsitue o
KHCJIBIX 1 OCHOBHBIX COJISIX.
VYcnoBust, pu KOTOPBIX peakiivs oOMeHa MPOTEeKaeT 10 KOHIIA.
I'eneTnyeckas CBA3b MEK1y OCHOBHBIMU KJIACCAMU HEOPTAHUYECKUX COEAUHEHUN.
JlaGopaTopHbIie ONbITHI
XHWMHUYECKHE CBOMCTBA OCHOBHBIX U KHCIIOTHBIX OKCUIOB.
VYcnoBust HEOOPATUMOTO MPOTEKAHUS PEAKIM 0OOMEHa.
XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAHUM.
[TonyuyeHne ocalkoB HEPACTBOPUMBIX THJIPOKCUJIOB U U3YUYEHHE UX CBOMCTB.
[Tomyuenne ampoTEepHOTO THAPOKCHUIA U U3YUEHHUE €T0 CBOMCTB.
Hetitpanuzarus meaoun KUCI0TOW B IPUCYTCTBUN (peHondTanenHa.
IIpakTueckue padoThI
I'eHernueckass CBsI3b MEXKJY OCHOBHBIMHU KJIACCAMHU HEOPTraHUYECKUX COCAUHECHUU
(BBITTOJTHEHHE TIETTIOYKH XUMHUUECKUX MPEBPAILICHUI ).
JleMOHCTPAIHOHHBIE OIBITHI
3HaKOMCTBO € 00pa3liaMu OKCUJIOB.
XUMHYECKHE CBOMCTBA pACTBOPOB KHUCJIOT, COJie U 1ienoyend. Peaknwms
HEUTpAIU3ALUN.
OcaxeHue 1 pacTBOPEHUE OCAJIKOB COJIE U HEPACTBOPUMBIX TMAPOKCUIOB.
IIpoekTHO-HCCaEA0BATEIBCKASA AeATEJIbHOCTD 110 TeMe «Kucnpie Ha BKyc»

Tema 4. Ilepuoanuecknii 3akon /I.. MenaeaeeBa. CTpoenue aroma.

Xumunuyeckasi cBsi3b. CTpoeHHEe BellleCTB B TBEPAOM, JKUIKOM H Ta3000pa3HOM
cocTosiHusix (16 yacos)
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[lepBble MOMBITKM  KJIACCU(UKAIUM XUMHUYECKUX DJIIEMEHTOB. [ 'pymnmsl
JJIEMEHTOB CO CXOAHBIMU CBOMCTBaMU. llepuonuueckuii 3aKOH U NIEpUOAUYECKAs
cuctrema anemeHToB JI.M. MenneneeBa. CTpykTypa TNEpHOINYECKOW CHUCTEMBI
XUMUYECKUX PJIEMEHTOB: MaJjible U OOJBIINE MEPUObI, TPYIIIbI U MOATPYIIIIHIL.
Hayuneii nomsur MenneneeBa. IlpeackazaHne CBOMCTB €HI€ HE OTKPBITHIX
JJIEMEHTOB.

[InaneTapHas moaenb CTpoeHust aroMa. ATOMHOE sipo. M30Tonel.

Anepubie  peakumu.  [IpoucxoxaeHwe  XUMHYECKMX  3JIeMEHTOB.  CuHTE3
HWCKYCCTBEHHBIX PAJUOHYKIUIOB U UX IIPUMEHCHHUE.

[TopsaakoBbIE HOMEP XUMHYECKOTO DJJIEMEHTa — 3apsiJ sSapa €ro aroma.
Copemennast ¢popmynupoBka [lepuogudeckoro 3akoHa. Pacnpenenenue 371eKTpOHOB
B DJIGKTPOHHBIX CJIOSX AaTOMOB XHUMHUYECKUX DJJIEMEHTOB 1-3-T0 TMEpHOIOB.
XapakTepucTuka XUMHUECKUX 3JIeMEeHTOB No 1-20 Ha OCHOBaHHUM UX TOJIOKEHUSA B
MEPUOINYECKON CUCTEME U CTPOEHUS aTOMOB.

Mertamibl 1 HemeTabl B [lepruoandeckoil cucrteme DIeKTPOOTPULIATEIbHOCTD.

KoBanenTtHast cBsa3b. MexaHu3m 00pa3oBaHuMs, MOJSPHAS U HETOJSAPHAS CBS3b.
HanpaBneHHOCTh M HACHIILIEHHOCTh KOBAJEHTHOM CBsi3UM. (CBOWMCTBAa KOBaJEHTHBIX
COECIMHEHUH.

HNonnas cBsa3p. KoopauHanmoHHOE YUCIIO.

MexMOJIEKYTIAPHOE B3aUMOICUCTBUE.

Crtpoenune TBepAbIX BemlecTB. Kpucrtammnyeckue u amopdHbie BelecTBa. ATOMHbIE U
MOJIEKYJIApHBbIE KpUcTaIUIbl. IOHHBIE KpUCTAIIIBI.

Kunkoctu. /laBnenue napa.

Kunkue KprucTauIb.

I'a3bl. YpaBHEHUE COCTOSHUS UICAIBHOTO rasa.

JleMOHCTPALIHOHHBIE OIIBITHI
[Toka3 06pa3IoB 1MIETOUYHBIX METAJUIOB U TAJOTEHOB.

[lonyueHne OKCHIOB HEKOTOPBIX 3JIEMEHTOB 3-TO NEPHOJa M3 MNPOCTHIX BEIIECTB,
PacTBOPEHUE UX B BOJAE U UCIIBITAHUE PACTBOPOB UHAUKATOPAMMU.

Bosronka nona.

OO0pas1el HOHHBIX U KOBAJICHTHBIX COCTMHECHHM.

Mojgenu KpuCTalNIMYeCKUX PEIIETOK KOBAJIEHTHBIX U HOHHBIX COCTUHECHUM.
CornocTaBiieHHe JIETYYECTH PA3IMYHbIX )KUIKOCTEN U TBEPbIX TEIL.

CxmKeHue CEPHUCTOTO Ta3a WM 3HAKOMCTBO € 00pa3IioM CKUKEHHOTO rasa.

JlabopaTopHbie padoThI
3HaKOMCTBO ¢ 00pa3liaMu METaIOB U HEMETAJIIOB.
3HAaKOMCTBO CO CBOWCTBAaMHU KOBAJIEHTHBIX U HOHHBIX COCIMHEHUN

2.2. Conepxanne yueoHoro npeamera 9 kiaacc (68 yacon)
Tema 5. KonmnuecTBeHHbIe OTHOIIEHHSI B XuMHuH. (10 yacoB)
PacdeTsl mo xumuueckum GhopMysaM — HaX0KJICHHE MAaCCOBOM JI0JIM DJIEMEHTA B

coenuHeHuu. BoiBos popmMyibl coenquuenns. Mosb — e IMHUIA KOJTMYECTBA BEIIECTRA.
Pacuetsl o ypaBHEeHUAM peakiuid. 3aauu Ha "U30BITOK-HEOCTATOK" .
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Beixon xumuueckoi peakuuu. OnpeneseHue BhIX01a.

3akoH ABoraapo. MougpHblii 00beM uHAcanbHOro Tra3a. AOCONIOTHAs U
OTHOCHUTENbHAS TUIOTHOCTh I'a30B.

PacuyerHnble 3a1a4u

Bbruncienne MaccoBOl JOJIM XMMHYECKOTO JJIEMEHTa B COCAMHEHHH I10
XUMUYeCcKon popmysie.

Bbrunciienne Macchl WM KOJIMYECTBA BEIIECTBA MO HM3BECTHOM Macce WU
KOJIMYECTBY BEIIECTBA OAHOTO U3 PEAr€HTOB WM MPOJYKTOB.

Bbrunciienne mo XUMHUYECKMX YpPAaBHEHHMSIM MacChl OJIHOTO U3 MPOAYKTOB
peaKkiMu 1O Macce€ MCXOJHOIO BEIIECTBA, COAEPIKALIETO ONPEAEIEHHYIO JOJIO
IIPUMECEHN.

Borunciienne no XUMMYECKMM ypaBHEHUSIM oObe€Ma raza mo M3BECTHOM macce,
KOJIMYECTBY BEUIECTBA WM 00BEMY OJHOTO U3 PET€HTOB WM MPOJTYKTOB.

PacueTpl 00beMHBIX OTHOIICHHH ra30B B pEAKIIHIX.

JleMOHCTPAIIMOHHBbIE ONBITHI

[Toka3 HEKOTOPBIX COEAMHEHHUM KOJMYECTBOM BelIecTBa | MOJIb.

JlemoHCTpaIus MOJISIPHOTO 00beMa HUJ1eaIbHOTO rasa.

Tema 6. Xumuueckas peakmnus (17 yacoB)

Teopust PIEKTPOIUTUYECKON TUCCOLUMALMHU. DIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Juccoumanusi KHUCJIOT, cojedl u ocHoBaHWi. CuibHBIE U Clla0ble 3JIEKTPOIUTHI.
Crenenp pguccounmaunu. MoH ruapokconus. JIOHOPHO-aKIENTOPHBIA MEXAHU3M
oOpa3oBaHus KOBaJEHTHOW CBsA3U. Peakiuu HMOHHOTO oOOMEHAa M YCJIOBHS HX
MpOTEeKaHud. [ uaponus comneu.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakinu. Ctenenp okucneHus. IIpoueccs
OKHUCJIeHHsI-BoccTaHOBNeHUsA. (CocTaBieHue dIEKTpOHHOro Oamanca. Tunuunbie
OKHCIIUTEIN U BOCCTAHOBUTENH. [[pUHUMI AEHCTBUSI XMMUYECKUX MCTOYHUKOB TOKA.
DIIEKTPOJIH3.

TemnoBoit 3¢gdextT xummdeckord peaknuu. CKOpPOCTh XUMHUUYECKHX PEaKIUH.
3aBUCHMOCTh CKOPOCTH OT KOHIEHTpAlUU PEArupyrollux BELIECTB, TEMIIEpaTypbl U
nasienus. KaranuzaTopsl.

JlabopaTopHble ONBITHI
[IpoBenenne peakiuii o0OMeHa B paCTBOPAX AJIEKTPOIHUTOB.
Ornpenenenue KUCIOTHOCTU CPEAbl paCTBOPOB PA3IMYHBIX COJIEH.
KauecTBeHHbIE peakliMy HA KATHOHBI U aHUOHBI.

IIpakTHyeckue padoTbl
DKCNEPUMEHTAIIBHOE PELICHUE 3a7a4 M0 TeMe "DIEeKTPOJIUTHYECKas TUCColuanus".

JleMOHCTPAlMOHHBIE ONBITHI
DNEeKTpONPOBOAHOCTH BOABI U BOJIHBIX PACTBOPOB PA3IMUYHBIX COEAUHEHUN.
Paznoxenne nuxpomara aMMOHUS.

PaznoxxeHne BOABI JIIEKTPUUECKUM TOKOM.

DK30TEPMUYECKUE U SJHAOTEPMUUYECKNE PEAKLINH.

3aBUCUMOCTh CKOPOCTH PAacCTBOPEHUS METalIa B COJITHOM KHCIIOTE€ OT MPHUPOIBI
MeTalljia, IIoIA i MOBEPXHOCTH, KOHIEHTPALIMKU U TEMIIEPaTyphI.
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Tema 7. Xumusi HeMeTaLJI0B (25 yacoB)

lamorensl — omeMeHThl riaBHOM moarpynnel  VII rpynmel.  OGmias
XapaKTepucTUKa noarpynmsl. Bo3smoxkHsie crenenu okucieHus. OcobenHoctu ¢ropa.
XJ70p — pacnpoCTpaHEHHOCTh B MPUPOJE, MOTydeHUe, (HU3NYECKHe U XUMHYECKUE
CBOMCTBa, npuMeHeHue. XiaopoBomopon. ConsHaa kucnota. Kucinoponcoaepixaiue
KUCJIOTBl XJopa. beproneroBa conb. bpom. HMon. KauectBenHas peakuusi Ha
rajOreHu/1-UOHBI.

[Moarpynmna kwucnopona. OOmas xapakTepucTuka moAarpymnmnbsl. [loHsitue 006
aiotponuu. O30H — amtoTponHas Moaudukaus kuciopoaa. Ero mnomyuenue,
OKHUCJIMTENIbHbIE CBOMCTBAa M mMpumMeHeHue. IIpobieMa coxpaHeHHUs O30HOBOTO CIIOS.
[Tepoxkcupa Bomopoa.

Cepa — HaxoXJeHHE B MPUPOJE, AUIOTponus, (U3UYECKHE M XUMHUUYECKHE
ceorictBa. CepoBogopoa. Cymnwebunbl. Cepuuctbiii raz. Oxcun cepbl (VI) (cepHbrit
aHTUAPHUI) U cepHass kuciiota. OKHUCIUTEIbHBIE CBOWCTBA KOHIICHTPUPOBAHHOM
cepHoil kucioThl. [lonydeHne u mpuMeHEeHUE CEPHON KUCIOTHI (0€3 TEXHOJIOTMIeCKOM
CXEMBI).

[Toarpynmna azora. O61masi XxapakTepUCTUKA MOATPYIIIBI. A30T — HAXOXJICHHUE B
NpUPOJIC, BAJCHTHBIE BO3MOXKHOCTH aToMa a3oTa. A30T Kak MPOCTOE BEIIECTBO.
duznyeckue M XUMUYECKHE CBOWMCTBA, TMOJy4YeHUe, mnpumeHeHue. I[Ipobiema
CBSI3BIBaHMS aTMOC(EPHOTo a3oTa.

AmMmuak. CTpoeHue MOJEKyIbl, (U3MYECKHe U XHMHYECKHE CBOICTBA,
nojiyueHue (6e3 TEeXHOJIOTHYEeCKOM cxeMbl) u npumeHeHue. [loHsaTre o BomOpOIHOM
cBa3u. Com aMMOHUSL.

Oxcunpl azora. A3oTHas kucinora. [lomydenue, ¢uznueckue W XUMUYECKUE
CBOMCTBA, peaknusa ¢ Metauiamu. [lolyueHMe W TpPUMEHEHUE a30THOM KHCJIOTHI.
Hwutpatsl. Kpyrosopor a3ora.

®dochop. Ilomumopdusm dochopa. IlomydenHne u TPUMEHEHHE KPACHOTO
docdopa. Oxcun pochopa (V) (pochopusbiit anruapun) u GochopHbie KUCIOTHI.

MuHepanbHble yA00peHUs.

[Monrpynma yrmepoma. OOmiasi xapakTepuUCTHUKA. YTJIEpOJ — aJUIOTPOITHBIC
Moaudukanuu. AncopOius. YrapHbIi ra3 — CBOMCTBA U (PU3MOIOTHUECKOE JEHCTBUE
Ha Opra”Hu3M. YTJIEKHUCIBIN Ta3, YroJdbHas KUCIOTa U €€ conu. KpyroBopot yriepona.
[TapauKOBBI 3P (HEKT U ero MOCIeACTBUS.

Kpemuuii. Oxcun xpemuust (IV), kpemHueBass KuCIOTa M CHUJIMKATHI.
[TonynpoBOAHUKOBBIE MaTEpUAIIbl — OCHOBA COBPEMEHHOM 3JIEKTPOHUKH. KosmonaHeie
pactBophl. Ctekiio. Kepamuka. LlemeHT u 6eTOH.

JlabGopaTopHbIe ONbITHI
N3ydeHne CBOMCTB CONSTHON KUCITOTHI.
3HaKOMCTBO C OTOEIMBAIOIIUMU CPEJCTBAMMU.

[Topsimok BBITECHEHUS! OTHOTO TAJIOr€Ha JPYTUM U3 pacTBOPOB rajJOT€HHUIOB.
3HaKOMCTBO ¢ 00pa3liamMu cephl U CyIb(UI0B METAILIIOB.

KauecTBeHHast peakiys Ha CEPHYIO KUCIOTY U €€ COJIU.

Pacno3naBanue cynb(puTOB.
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Paznoxenue xjmopuia aMMOHHSL.
CaoiicTBa opTo(hOCchHOPHOI KUCIOTHI U €€ COJIEH.
3HAKOMCTBO € 00pa3iaMyu MUHEPAJIbHBIX Y100pEHUH.
O3HakOMJIEHHE CO CBOICTBaMU KapOOHATOB M ruApokapOoHatoB. KauecTBeHHas
peakiuus Ha KapOOHaT-HOH.
CBoliCTBa KDEMHUEBOW KUCIIOTHI U PACTBOPOB CUIIMKATOB.
O3HakomIieHHE ¢ 00pa3laMu IPUPOIHBIX CHIIMKATOB.
IIpakTnyeckue padoThI

[TonyueHne XJI0pOBOAOPOJA U PACTBOPEHUE €TO B BOJIE.
[lonyueHne amMmmuaka U paCTBOPEHHUE €TO B BOJIE.
[lonyyenne okcupa yraepoga (IV) m wusydenuwe ero cBoiictB. Pacmno3naBanue
KapOOHATOB.

JleMOHCTPALlMOHHBIE ONBITHI
[Tomyuenue xymopa U U3y4eHHUE CBOMCTB XJIOPHOM BOJIBI.
KauecTBeHHas peakuys Ha raIOr€HUA-UOHBI.
OxkucnuTeNbHbIE CBOMCTBA OEPTOJIETOBOM COJIH.
Peakuus coeMHEHUS Cephl U Kele3a.
JlelicTBME KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI HA MEJIb U Caxapo3y
OOyrnuBaHue JTYYMHKA KOHIICHTPUPOBAHHOM CEpHOI KUCIOTOM.
I"'openune cepoBogopoa.
[Tony4yenue u cBoMcTBa 030Ha.
[Tonyuenue cepuucToro raza. KauectBeHHast peakuysi Ha CEPHUCTBIN ras.
PactBopenune ammuaka B Bojie. AMMUAYHBIN (OHTaH.
[lonyuenne aMmmuaka U3 XJIOpUJA AaAMMOHHUS M €ro  B3aUMOJAEHCTBHE C
XJIOPOBOJIOPOJOM.
B3anmopetictBue Menu ¢ pa3daBiIeHHON M KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTOM.
Oxucnenne okcuaa azora (II) go oxcuna azora (IV).
[IpeBpamenue kpacuoro dochopa B 6enbiii. CBeuenue 6enoro dpochopa B TEMHOTE.
BanmopetictBue pocdopHOro anruapuia ¢ BoJIOM.
IlornonieHre akTUBUPOBAHHBIM YTJIEM Ia30B U BEIIECTB, PACTBOPEHHBIX B BOJE.
3HaKOMCTBO C KpUCTAJUIMYECKUMHU pellleTKaMy rpadura 1 anmasa.

IIpoexkTHO-HCC/IEN0BATEIBCKAS AeATENABHOCTD 110 TeMe «Hemerasuisl B Haen

KUZHU»

Tema 8. O01ue cBoMCTBA MeTAJLI0B (7 4aCOB)

[lonoxenne wmeramioB B llepuoanueckoit cucreme. CrpoeHue aroMoB
MetaiioB. Ilonstue o wmetaminueckoil cBsizu. CnocoObl MOMYYEHUS METAJJIOB.
[Torsitue o meramryprum. OOImasi XapakKTepuUCTUKA CBOMCTB METAJJIOB Ha TpUMEpeE
HATpUsl, KaJbLUSA, aJIOMUHHUS W Kene3a. Pan HanpsokeHud MeTauioB. BeiTecHeHue
OJIHOTO0 MeTajljla JPYruM U3 pacTtBopa coiu. CriaBbl (CTaldb, YyT'yH, JIOPATIOMUHUN).
3HauYeHUE METALUIOB B HAPOJHOM X03sicTBe. [loHATHE O KOppO3HM.

JlabGopaTopHbIe ONBITHI
3HaKOMCTBO ¢ 00pa3liaMu METaJJIOB U CIUIaBOB (paboTa ¢ KOJIIEKIUSIMU)

PacTBopeHue xenes3a u HUHKA B COJISITHOM KUCIIOTE.
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BrITecHeHne 0IHOrO MeTajia JpyruM U3 pacTBOpa COJIH.
JleMOHCTPALIMOHHBbIE ONBITHI
B3aumonencTBrue HaTpus U KaJIbLUs C BOJOM.
Boccranosnenue oxcuna xxenesa (I11) anromunuem.
"CatypHOBO JiepeBo" (B3aUMOJICUCTBUE IIUHKA C PACTBOPOM HUTpATa CBUHIA).
Koppo3sus xkenesa.
IIpoexTHO-UCC/IEI0BATEILCKAS AEATEIBHOCTD 110 TeMe «MeTalibl B
HCKYCCTBE»
Tema 9. O6001meHne cBeleHUIT 00 IJIeMEeHTaX U HEOPraHUYeCKMX
BelecTBax (2 yaca)

3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB JJIEMEHTOB M TMPOCTHIX BEIIECTB B
nepuoiax u rpymmnax (TiaBHeIX noArpymnmnax) [lepuogudyeckoit cuctemsl

3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB COCIMHEHUN DJIEMEHTOB (OKCHUJIOB,
THIPOKCH/IOB, JIETYYHUX BOJOPOIHBIX COCAWHCHHI) B MepHoAax M Irpymmnax (TJIaBHBIX
noarpynnax) Ileprognueckoit cucTeMbl

Tema 10. OcHoBBI oprannveckoi xumuu (4 yaca)

MHoroo0pa3ue oOpraHu4ecKuX BEIIEeCTB U UX KilacCUuUKaIus.

VYrneBomopoasl M MX TpakTHueckoe 3HadyeHue. [IpupomHble HCTOYHHMKH
yII€BOJOPOI0B. Bubl yriaeBogopOaHOTO TOIIMBA U AKOJIOTHUECKUE MOCIEACTBUS €TI0
UCITOJIb30BAHMUS.

OTUNIOBBIN CHOUPT M YKCYCHAsl KHCIOTa KaK MPUMEPHI KHUCIOPOICOAEPKAIINX
OpraHUYECKUX COECTUHEHUM.

[Tonsitue o Gnoxumun. XKupsl. YTieBo bl (TI0K03a, KpaxMall, 1ejioi103a). benku.
JlaGopaTopHblie padoThI

3HaKOMCTBO ¢ HEThIO, KAMEHHBIM yTJIEM M MPOAYKTaMH HX IepepadoTku (padoTa ¢

KOJUIEKITUSMHU ).

XUMHYECKUE CBOMCTBA YKCYCHOU KUCJIOTHI.

Ornpenenenue Kpaxmasua B MIPOAYKTaX MUTAHUA.
JleMOHCTPAIHOHHBIE OIBITHI

Pu3nyecKne U XUMUYECKHE CBOMCTBA I'E€KCaHa.

[Tomy4yenue u CBOMCTBA ATUIICHA.
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3. TemaTH4eckoe INIAHUPOBAHME C YKAa3aHUEM KOJINYECTBA YaC0B, OTBOAUMBIX JIAA OCBOCHMUSA KaK/J10M TeMbI

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

1 [Ipeamer xumuu. BemectBa. BBoguwiii | becega xumum kak 4acTu €CTECTBO3HAHUS, 3HAKOMCTBO C YCIIOBHBIMHU 1
MHCTPYKTaX IO OXpaHe Tpy/ia Ha 0003HaYEHUSIMU U CTPYKTYpO#l yueOHuKa. dpoHTaNIbHAS padoTa ¢
pabodeM MecTe U TEXHUKE kiaccoM. BemecTBo. Paznuure Mexay BEIIECTBOM U TEJIOM
0€301acHOCTH

2 [TpakTtuueckas padorta Ne 1 3nakomcTBo | [IpaBuiia paGoThl B MIKOJIBHOM JTabopatopuu. JlaboparopHas nocyaa 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 cmecei (buiIbTpoBaHUEe, OTCTAUBAHKE, BHITAPUBAHUE)

4 duznyeckue U XUMUYECKUE SBJICHUS. duznyeckue U XuMuueckue sipfieHuss. CUMBOJIBI XUMHYECKUX 1
ATOMBI. XUMHUYECKHUE JIEMEHTHI AJIEMEHTOB

3) ATOMHO-MONEKYIsIpHAst TEOpUs. 3aKOH | ATOMHO-MOJIEKYJISIPHOE YYEHHE. 3aKOH MOCTOSHCTBA COCTABA. 1
IIOCTOSIHCTBA COCTaBa BEUIECTB KayecTBeHHBIN M KOJTMYECTBEHHBIM COCTaB BEUIECTBA

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

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

8 Haxoxxnenne MmaccoBoil JOJIN MaccoBast 7oJIs DJIEMEHTA B COEIUHECHUN 1
AJIEMEHTOB B COCIMHEHUH TIO
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 | Tunbpl XUMHYECKUX PEAKLUM 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 3HaHuli, yMeHUMN, HaBHIKOB 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 | Ilpaxktuueckas padota Ne 3 [onyuenne | Metoa cbopa raza BHITECHEHHEM BO3ayXa, Tpobda Ha KUCIOPO/T 1
U CBOMCTBA KHCIIOPOJa Tieromen nyanHkou. [IpaBuia 6e3onacHocTu mpu padbore B

JabopaTopuu

18 | BasnentHocTs. OnpeneneHue Omnpenenenne BaJ€HTHOCTH M0 CTPYKTYPHOU popMmysie coeTMHEHUS 1
BaJICHTHOCTH 3JIEMEHTA B OKCUJE KaK YMCJIO OJMHAPHBIX CBS3EM

19 | Cocrasnenue popmyi o BasieHTHOCTH | CoctaBineHue GopMysl OKCHIOB 10 BaJCHTHOCTH 1

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

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

22 | Xumudeckue u GU3MIECKHe 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 TPUPOTHOTO ChIPbS

24 | Kuciaoter Kucnota, kucinopoacoaepxaiiue 1 0€CKUCIOPOHbIE 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 | PactBopbl. PacTBOpUMOCTH BEIIECTB B PacTtBOp, pacTBOpUMOCTH, pACTBOPUMBIE, MATIOPACTBOPUMBIE U 1
BOJIC HEpPacTBOPUMBIE BEIleCTBa, TabJINIIA pACTBOPUMOCTH, HACBIILICHHBIN U
HEHACBILLIEHHBIN PacTBOP
30 | KonmenTparius pactBopoB. MaccoBast Konuenrpanus pactBopoB. MaccoBast 40Jisl pACTBOPEHHOI'O BEIIECTBA 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 HEOPTAHUYECKHUX COeTUHEeHU 16 yacoB
35 | Pabora Hajg ommOkamu. OOmias CBolicTBa KMCJIOTHBIX 1 OCHOBHBIX OKCHJIOB M METOJIaX UX MOJTyUYECHUS 1
XapaKTEePUCTHUKA OKCUOB
36 | Peakuust HeHTpaM3aum Peakuus HenTpanu3auu Kak mporecca B3aMMHOTO YHUYTOXKECHUS 1
KHCJIOTHI 1 OCHOBAHMS
37 | Peakuum oOMeHa B BOAHBIX pacTBOpax XHUMHYECKHE CBOMCTBA OCHOBHBIX M KMCJIOTHBIX OKCHJIOB. 1
38 | Ilpaktuueckas pabora 5. [Tomyduenue Kpucrannusamnus BemiecTBa u3 pactsopa. [IpaBuna 6e3onacHoCTH pu 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 | ['enernueckas CBSI3b MEXIY B3aumocBs3b MEXIY pa3IMUHbIMU KJIACCaMU HEOPTaHUYECKUX 1
pPa3TUYHBIMU KJIACCAMU BEIIIECTB, BAXKHEHIITHE MTyTH B3aUMOIIPEBPAIIICHUI BEIESCTB
HEOPraHMYECKUX BEIIECTB Pa3ITUYHBIX KIACCOB

47 | Pemenue 3anay no teme "['enerudeckas | Perenue 3a1au u ynpakHeHU N 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 ynpaxxkaenuid. [loBropenue, o6001menne 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 aroma. Xumuieckas cBsizb. CTpoeHne BellecTs 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

U OOJIbIINE MEPUO/Ib, TPYMIbI U TOATPYIIIIHI

54 | XapakTepHCTHKa 3JIEMEHTA 10 €ro Hayunsiii nonsur Menneneesa. [Ipeackazanue cBOMCTB €1ie HE
MOJIOKEHUIO B [leproInYecKkor CUCTEME | OTKPBITBIX JJIEMEHTOB
55 | XapakTepucTuKa 3JIeMeHTa o ero Hayuneii nonsur Menneneena. [Ipenckazanue CBOMCTB €llie 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 37IeKTPOHHBIX 000JI0UEK 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
NEPUONYECKON CUCTEME M CTPOEHHUSI aTOMOB
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. [ToBTopenue.
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
IToBTOpenue. AMpoTepHOCTH
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 YHMCJICHHO paBHAsi OTHOCUTEIbHOMN
MOJICKYJIIPHON Macce
4 PacdeTsl o ypaBHEHUSIM peaKIUil OCHOBHOM 3aKOH CTEXHOMETPUHU (OTHOLICHUE KOJIUYECTB 1
pearupyromnmx BEIIeCTB PABHO OTHOIIEHHWIO COOTBETCTBYIOIINX
K02 (OUIIMEHTOB B YpaBHEHUHU PEAKITUN)
3) PacueTsl o ypaBHEHUSM peakUnii - OCHOBHOI 3aKOH CT€XHOMETPUHU (OTHOLICHUE KOJIUYECTB 1
peuieHue 3aaad pearupyronmx BEIIECTB PABHO OTHOIIEHUIO COOTBETCTBYIOLIUX
K02 (DHUIMEHTOB B YpaBHEHUHN PEAKITHN)
6 3akoH ABoraapo. MonsipHblil 00beM 3akoH ABoraapo. MomsipHblii 00beM rasza 1
rasza
7 OTHOCUTENBHAS IOTHOCTH ra30B OTHOCUTENbHAS TUIOTHOCTH ra30B 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 peaKiinu

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

KonnuecTBeHHBIE COOTHOIICHUS
Tema 6. Xumnueckasi peakiusi 17 vacoB

11 | PabGota Hax ommOKaMu. DAEKTPOIUTHI U | DIEKTPOIUTHI M HEDJIEKTPOJIUTHI. DNEKTPOJIUTHUECKAS JTUCCOLIMALIMSL. 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 CIOBHS MPOTEKAHUS PEaKinii 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
"DeKTpoIUTUIECKas Juccoruanms'

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 CocraBiieHUe ypaBHEHNN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX 1
OKHUCJIMTENbHO-BOCCTAHOBUTEIIBHBIX peakuuid. DNeKTPOHHBINA OanaHc
peakuuid. DIEKTPOHHBIN OajaHC

21 | DnexTpoXuMUUEeCKU psia HanpsokeHud | [anbBaHMYECKUH 3JIEMEHT, JIEKTPOJ, KaTod, aHOJ, 1
METALIOB AJIEKTPOXUMUYECKUM PAJl HAPSIKEHUN METAJLIIOB

22 | DnexTpoaus DNEeKTpOJIN3 paciylaBoOB CoJiel OECKUCIOPOIHBIX KUCIOT 1

23 | TennoBbie 3(pPeKThl XUMHUUECKUX TemoBo# 3¢ deKT peakiuu, 3K30TEPMUUECKUE U YHIOTEPMHUUECKHE 1
peakuui peakiny, TEPMOXUMUYECKOE YPAaBHEHHE PEAKIIUU

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 HEMETAIIIIOB. 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 xinopa | [Ipumenenue xnopa. [Tonyuenue xymopa B IPOMBIIIIIEHHOCTH 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

DKCIepUMEHTAIBHOE PElIeHUE 3a1a4 110
teme "T"ajoressr”

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

OO01ast XxapakTepUCTHKA XaJIbKOT€HOB.
Cepa

OO6mas xapakTepycTHKa 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
xuMmuueckux aneMeHToB JI.M. MenaeneeBa: a3ot
39 | AMMMak u ero cBOMcCTBa AMMHAK ¥ €ro CBOMCTBA
40 | Coau aMMOHUS, UX CBOMCTBA Cosm aMMOHUS
41 | I[Ipaktuueckas pabota 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 dpocopa (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 YIJIEKUCIBIN Ta3bl Baxuelimue cBOMCTBa yriaeKHUCIOro ra3a, ero Gu3noI0rn4ecKoe 1
JeliCTBUE
48 | IIpaktuueckas padota 5. [lonyuenue OKCIIEpUMEHTAJIBHBIE HABBIKH I10 MTOJTYYEHHIO YTIIEKUCIIOTO ra3a u 1
YTJICKHUCIIOro ra3a 1 H3y4eHHeC €ro M3YYEHUIO €TI0 CBOWCTB, YMETh OTJIMYATh YIJIEKUCIIBIA T'a3 OT BO3AyXa.
CBOUCTB. TexHuka 0€30MaCHOCTH MPH BBIMOJHEHUHU YKCIIEPUMEHTAIBHBIX padOT
49 | YronpHas KUCIOTa U KapOOHATHI. VYronpHas Kuc0Ta, KapOOHATHI, CTUpaJIbHAS M MUThEBAs Colla 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 IIEMEHTOB-METAIIIIOB. | MeTasibl, MeTalInYecKast CBs3b, OOIIME PU3NYECKUE U XUMUYECKUE 1
IIpocThie BENIECTBA - METAJLIIBI CBOMCTBa
53 | Ilonyuenue meramios. [Ipumenenue Merannyprus, METObI IOJIyYEHUSI METAILIIOB 1
METaJIJIOB B TEXHUKE
54 | lllemo4yHble METaIbI OO611ast XxapakTepUCTHKA JIIEMEHTOB IIABHOW MOATPYNIbl | TPyMIbL. 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 XHUMHYECKHE CBOMCTBA XKEJI€3a, HAX0XKICHUE B PUPOJIE 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 MTPOCTHIX BEIICCTB

61 | 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB COCMHEHUM 2JIEMEHTOB 1
COCJIMHEHUH DJIEMEHTOB

Tema 10. OcHOBBI OPraHUYECKON XUMHH 4uaca

62 | Kimaccudukanus u cTpoeHue Teopust CTpoeHUsI OpraHUYECKUX BEIIECTB, KilaccuuKaIus 1
OpPraHUYECKUX BEIICCTB OpPraHUYECKUX BEIECTB, H30MEPHUSI, TOMOJIOTHYCCKUN P/

63 | Yrueronopoasl. [Ipuponnsie ucrounuku | [IpeaenbHbie yrieBogopoas! (ankansl). HedgTs, neperonka nedru, 1
YTJIceBoa0poaoB KPEKUHT He(TH, IPUPOJIHBIN Ta3, KAMCHHBIA YTOJIb

64 | Kucnopojacoaepxainiue opraHuuecKue CrnupThl, STUIOBBIM COUPT (3TAHOM), TIULIEPUH; YTIIEBOIbI, TITIOKO34, 1
BEIIECTBA caxapo3sa, Kpaxma, [eJUTI0JI03a; KapOOHOBBIE KUCIIOThI, YKCYyCHAs

KHCJIOTA, CTEAPUHOBAsI KUCIIOTA
65 | Ilomsrue o buoxumuu Kupbl, aMUHOKHCIIOTHI, OCJIKH 1

HToro 65 yacoB + 3 yaca pe3epBa
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	В результате освоения учебного предмета «химия» в 8 -9 классах выпускник научится:

