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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O ITIPEJIMETA

«XHMHA»
BbIlTyCKHUMK Hay4duTCA:

®OIHCHIBAaTh CBOMCTBA TBEP/IBIX, )KUJIKUX, Ta3000pa3HbIX BEIIECTB, BbIIEIAS UX CYIIECTBEHHbIC TPU3HAKY;
eXapaKTEepHU30BATh BEILIECTBA IO COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATh NIPUUMHHO-CIIEACTBEHHBIE
CBSI3U MEXIY JaHHBIMHU XapaKTePUCTUKAMH BEIIECTBA;

®PACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUM: aTOM, MOJEKYJa, XUMUYECKUN 3JIEMEHT, IPOCTOE
BEILIECTBO, CIIOAKHOE BEIIECTBO, BAJICHTHOCTh, UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUH;

e11300pakaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOIIBID XUMHYECKUX (DOPMYIT M CYIIHOCTh XMMHUYECKUX
peaKuuii C MOMOILBI XUMUUYECKUX YPAaBHEHHUI;

®BHIUHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYEO MacChl BEIIECTB, @ TAKXKE MACCOBYIO JIOJIIO
XUMHUYECKOT'O AJIEMEHTA B COCIMHEHHUSIX;

®CPABHUBATH 10 COCTABY OKCH/Ibl, OCHOBAHHUSI, KUCJIOTHI, COJIH;

eKxJIacCU(PUIIMPOBATH OKCU/IBI U OCHOBAHUS IO CBOMCTBAM, KMUCIOTHI M COJIU —I10 COCTAaBY;

®OMICHIBATH COCTAB, CBOMCTBA U 3HAUYCHHE (B MPUPOJIC U MPAKTUUECKON JIEATEITLHOCTH YEIOBEKa) MPOCTHIX
BEILECTB —KHUCIIOPOJa U BOAOPOA;

®110JIb30BATHCS J1a0OPATOPHBIM 000PYIOBAaHUEM U XUMUYECKOHN TTOCYIO;

®TIPOBOJIUTH HECIIOXKHBIC XUMHUYECKHE OIBITHI M HAOJIOICHHUS 32 N3MCHCHHEM CBOMCTB BEIIECTB B IIPOIIECCE
WX TPEBPAILCHU; COOIOAATh MPaBHIa TEXHUKHU 0€3011aCHOCTH IIPH MPOBEICHNUN HAOIIOACHUHN U OIBITOB;
epa3yInyaTh YKCIECPUMECHTAIBLHO KUCIOTHI M MICJIOYH, MTOJIb3YSICh MHIUKATOPAMH; OCO3HATh HEOOXOAMMOCTh
coOmoieHust Mep 0e30MacHOCTH IpU 00pallleHNu C KUCIOTaMH U HIeI0UYaMHu.

KnaccugumupoBats MHOT00Opa3ne XMMUYECKUX PEaKIHii

el I3yunT CBOIICTBA METAJIOB, HEMETAJUIOB U UX COCIUHEHU.

Buinycknux nonyuum 6o3mooicnocms Hay4umucsi.

®TPaMOTHO O0paIaThCsl C BEIIECTBAMHU B TOBCEHEBHOM KU3HU,

®0CO3HaBaTh HEOOXOIUMOCTb COOIIOICHUS TIPABKIT HKOJIOTMUECKH O€30MacHOT0 MOBEICHUS B OKpY Karolei
MIPUPOIHOM CpEJIE;

®TIOHUMATh CMBICT U HEOOXOAMMOCTH COOJIIOJCHMS TMPEANUCAHUN, TpEaraéMbplX B HWHCTPYKIUAX IO
WCTIOJIH30BAaHUIO JIEKAPCTB, CPECTB OBITOBOM XUMUU U JIP.;

®1ICTIONB30BaTh IMPHUOOPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTH TMPHU BBIMOJHEHUH WCCIEI0BATEIbCKUX
MPOEKTOB IO N3YYEHHUIO CBOMCTB, CIIOCOO0B MOTYUYEHUS M pACIIO3HABAHUS BEILIECTB;

®pa3BUBaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTh, UCIIOIB3YS CPEACTBA YCTHOTO U TUCHMEHHOTO OOIEHUS,
MPOSIBJISITh TOTOBHOCTh K YBOKEHHUIO MHOW TOYKH 3PEHUSI MPU OOCYKJIEHWU PEe3yIbTaTOB BBITIOJHEHHON
paboTHI;

¢00BEKTHUBHO OIICHUBATh MH(POPMAIIUIO O BEHIECTBAX M XMMHUYECKUX MPOIIECCaX, KPUTHUECKH OTHOCUTHCS K
MCEeBIOHAYYHON HWH(OpMaIu, HeJ0OpPOCOBECTHOM peKJiaMe, KacarollehCsi HCIOIb30BaHUS Pa3IMUHBIX
BemiecTB. [leprouuecknii 3aKOH W MEepUOIUYEcKasi crucTeMa Xumudeckux anemeHToB .M. Menneneena.
Crpoenue BeecTBa. BbIMyCKHUK HAyYUTCS:

exacCUPHUIIPOBATH XUMUUYECKHE JIEMEHTHI Ha METaJUTbI, HEMETAIIIBI, DJIEMEHTHI, OKCHIBI U THAPOKCHIBI
KOTOPBIX aM(OTEPHBI, 1 HHEPTHBIE DJIEMEHTHI (Ta3bl) ISl OCO3HAHMS BAXKHOCTH YIIOPSI0YCHHOCTH HaYYIHBIX
3HAHUM;

®pacKpbIBaTh CMbICT Nepuoanyeckoro 3akoHa /.M. Menaeneena;

®OIHCHIBATh U XapaKTePU30BaTh TAOIMUHYIO (OPMY MEPUOTUIECKON CUCTEMBI XUMUUYECKUX dJIEMEHTOB;
eXapaKTepHU30BaTh COCTaB aTOMHBIX SJIEp M PACHpPEIECICHUE YHCIA JIEKTPOHOB MO JJIEKTPOHHBIM CIOSIM
ATOMOB XUMHYECKHUX JIEMEHTOB MAJIBIX TIEPUOJIOB TIEPUOUICCKON CUCTEMBI, & TAK)KE KIS U KaJIbITUS;
®pa3IMYaTh BUABl XMMHUYECKOM CBSI3U: MOHHYIO, KOBAJEHTHYIO MOJISPHYIO, KOBAJEHTHYIO HEMOJSIPHYIO U
METaJUIMYECKYIO;

*11300paXaTh IEKTPOHHBIE (POPMYIIBI BEIIECTB, 00pa30BaHHBIX XUMUYECKUMU CBSI3SMHU Pa3HOTO BUA;



®BLISBIISTH 3aBUCHMOCTD CBOMCTB BEIIIECTBA OT CTPOSHUS €0 KPUCTAIUTMUECKON peIeTKH (HOHHON, aTOMHOM,
MOJICKYJIIPHOM, METAJUTMYECKOM );

®XapaKTEpPU30BaTh XMUMHYECKUE DJJIEMEHTHl U HMX COCAMHEHUSI HA OCHOBE IIOJIOXKEHHUS 3JIEMEHTOB B
[IEPUONYECKON CUCTEME U OCOOEHHOCTEN CTPOEHUS UX aTOMOB;

®OIUCHIBATh OCHOBHBIE MpeAnocbuiku OTKpeiTUs J.M. MeHnaeneeBblM NEpUOAMYECKOTO 3aKOHA H
MEePUOANYECKON CUCTEMbl XUMUYECKUX JIEMEHTOB M1 MHOTO00pa3HYI0 HAYYHYIO JESTEIbHOCTh YYEHOIO;
eXapaKTEpHU30BaTh HAy4YHOE U MHUPOBO33PEHUECKOE 3HAUEHUE MEPUOJUYECKOr0 3aKOHA M NEPUOANUYECKOMN
CHUCTEMBbI XUMHUUECKUX 3jieMeHTOB J|.1.MeHieneena;

®0CO3HABaTh HAyYHBIE OTKPBITUS KaK Pe3ylbTaT JUIMTEIbHBIX HAOIIOJCHUM, ONBITOB, HAYYHON MOJEMUKH,
MIPEOI0TCHUS TPYIHOCTEH U COMHEHUH.
Buinyckuux nonyuum 603moxicHoOCmb HAYYUMbCSL.

®0CO3HABaTh 3HAYCHHE TEOPETUUECKUX 3HAHUMN JJIs1 MPAKTHUECKOH JeATeIbHOCTH YeJIOBEKa;

®OIHCHIBaTh U3yYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOI'O aHAJIN3a,

STIPUMEHSTH 3HAHUSI O 3aKOHOMEPHOCTSIX MIEPUOTNICCKON CHCTEMBI XUMUYECKUX SJIEMEHTOB ISl OO BSICHEHHSI
Y TIPEABUICHUS] CBOMCTB KOHKPETHBIXBEIIECTB;

epa3BUBaTh HH(DOPMAILMOHHYIO KOMIETEHTHOCTh IOCPEACTBOM YIUIyOJIeHHsT 3HaHWi 00 HuCTOpUHU
CTAaHOBJICHUS XMMHUYECKON HAyKH, €€ OCHOBHBIX MOHSTHUN, MEPHOJUYECKOr0 3aKOHA KakK OJHOro W3
BOKHEUIIIMX 3aKOHOB MPUPO/IBI, @ TAKIKE O COBPEMEHHBIX JOCTHKEHUAX HAYKU U TEXHHUKH.
Mmnozoobpazue xumuyeckux peakyuii. BbIMyCKHUK HAYYUTCS:

®00BACHATH CYyTh XUMUYECKUX MIPOLIECCOB;

®HA3BIBATH NMPU3HAKU U YCIOBUS NMPOTEKAHUSI XUMUYECKUX PEaKIIUiA;

eyCTaHABJIMBATh MPUHAAJICKHOCTh XUMHUYECKOW peakluu K ONpeAeNIeHHOMY THIy [0 OJHOMY U3
KJIaCCU(UIUPOBAHHBIX MPU3HAKOB: 1) MO YHCIYy M COCTaBy MCXOJHBIX BEHIECTB U MPOAYKTOB
peakuuu(peakiii COeNHEHHs, Pa3JIOKEeHUS, 3aMeIlleHUs] 1 00MeHa); 2) MO BBIACICHUIO I MOTJIOMICHUIO
TEIUIOTHl (PeaKIUKu SK30TePMHUECKHE U JHIO0TEPMHYECKHE); 3) MO H3MEHEHHUIO CTENeHEeW OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB (OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu); 4) mo oOpaTMMOCTH Mpolecca
(peakuuu oOpaTHUMbIE U HEOOpAaTUMBbIE);

®HAa3bIBaTh (PAKTOPHI, BIUSIIONINE Ha CKOPOCTh XUMUYECKUX PEAKIIUil;

®HA3BIBATH (PAKTOPHI, BIUSIONINE HA CMEIICHUE XUMHUYECKOTO PABHOBECHS;

®COCTABJISITh YPABHEHUS DJIEKTPOIUTHYECKON JTUCCOIMAIMU KHUCJIOT, IIEJIO4Yel, COJeHd; TMOJHblE U
COKpAIlleHHbIE HOHHBIE ypaBHEHHUs pEaKIMii OOMEHa; ypaBHEHHUS OKHCIUTEIbHO -BOCCTAHOBUTEIBHBIX
peaKuuii;

®IIPOTHO3UPOBATh MPOIYKTHl XWMHUUYECKHX peakuuid 1o ¢opmysnam / Ha3BaHUSM HCXOIHBIX BEIIECTB;
OTIpeIeATh UCXOTHBIE BEIeCTBA MO0 (popMyliam/ Ha3BaHUSM IIPOYKTOB PEAKIUU;

®COCTaBJISITh YPAaBHEHHUS PEAKIIMiA, COOTBETCTBYIOIINX IMOCIEI0BATENFHOCTU («IIETOYKe») MpeBpalleHuin
HEOPraHUYECKHUX BEIECTB Pa3IMYHBIX KJIACCOB;

®BLISBIISITH B ITPOIIECCE KCIIEPUMEHTA MPU3HAKHU, CBUJIETEIHCTBYIOIINE O MPOTEKAHUN XUMUYECKON PEaKIIHH;
®TOTOBUTH PACTBOPHI C ONPEEICHHON MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA;

®OTIPEIEIATH XapaKkTep CPEeAbl BOJHBIX PACTBOPOB KUCIIOT U IIEJI0UEH MO0 N3MEHEHHUIO OKPACKH WHIUKATOPOB;
®IIPOBOJIUTH KAYECTBEHHBIE PEAKIINH, TOATBEPKIAIOIINE HATMYKUE B BOJHBIX PACTBOPAX BEUIECTB OTAEIbHBIX
KaTHOHOB U aHHOHOB.
Buinycknux nonyuum 603mMox#CHOCMb HAYYUMBCAL.

®COCTABJISITH MOJICKYJISIPHBIC U TTOJTHBIC HOHHBIC YPAaBHEHUS 110 COKPAIIIEHHBIM HOHHBIM YPaBHEHUSM;
®IIPUBOJANTH MPUMEPHI PEAKIUN, MOATBEPKAAIONIMX CYIIECTBOBAHME B3aMMOCBS3UM MEXIY OCHOBHBIMU
KJIacCCaMHU HEOPTaHMUYECKUX BEIIECTB;

®IIPOTHO3UPOBATH PE3YJIbTATHI BO3JICHCTBUSI PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUECKOU PEAKIIHH;
®TIPOTHO3UPOBATH PE3YAbTAThl BO3ACHCTBHSI Pa3IMuHbIX ()aKTOPOB HA CMEIICHHE XUMHUECKOTO PAaBHOBECHSI.
MHoroo0pasue BemecTB



Beinycknuk nayuumcs:

®OIIPEEIIATh MPUHAAIE)KHOCTh HEOPIaHNYECKHX BEIIECTB K OJHOMY U3U3yUEHHBIX KJIaCCOB/TPYIII: METAILIbI
Y HEMETAJUIBI, OKCH/IbI, OCHOBAHUS, KACJIOTBI, COJIH;

®COCTAaBIISATH (POPMYJIBI BELIECTB IO UX HA3BAHUSM;

®OIIPEEIATh BAJICHTHOCTD U CTEIICHb OKUCJICHMSI 3JIEMEHTOB B BEIIECTBAX;

®COCTaBIIATH (POPMYITBI HEOPTAaHMUECKUX COCAMHEHUH 10 BaJICHTHOCTSIM M CTETICHSM OKHUCIICHUS 3JIEMEHTOB,
a TakXKe 3apsaaM HOHOB, YKa3aHHBIM B TaOJUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJICH;

®00BACHATh 3aKOHOMEPHOCTH M3MEHEHUs (PU3MYECKMX U XUMHUYECKUX CBOMCTB INPOCTBIX BEIECTB M MX
BBICIIMX OKCHJIOB, 00Pa30BaHHBIX IEMEHTAMU BTOPOI'O M TPETHEr0 MEPHOIOB;

®HA3bIBATh OOIIME XWMHYECKHE CBOWCTBA, XapaKTEPHbIC IS TPYII OKCHAOB: KHUCIOTHBIX, OCHOBHBIX,
aM(OTEPHBIX.

®Ha3bIBaTh OOLIME XMMUYECKHE CBOMCTBA, XapaKTEPHbIE JJIs KaXKI0T0 KJlacca BEIeCTB;

®IIPUBOJMTH IIPUMEPBI PEAKLUM, MOATBEPKIAOIMUX XMMHYECKUE CBOMCTBA HEOPraHMYECKUX BELIECTB:
OKCHUJIO0B, KHCJIOT, OCHOBAaHUI U COJICH;

®OIPECIATD BEIIECTBO —OKUCIIUTEND U BEIIECTBO —BOCCTAHOBUTEIND B OKMCIUTEIBHO —BOCCTAHOBUTEIBHBIX
peakuusax

;®COCTABJIATDH AIEKTPOHHBIN OaJlaHC MO MPEIOKEHHBIM CXEMaM PEaKIUii;

®IIPOBOAMUTH J1a0OPATOPHBIE OMNBITHI, IOATBEPKAAIONIME XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

®IIPOBOANTH JTA0OPATOPHBIC OMBITHI 1O TOJIYYEHHUIO M COOMPAHMIO Ta3000pa3HBIX BEIIECTB: BOAOPOAA,
KHMCJIOPOJIa, YIVIEKUCIIOTO ra3a, aMMHaKa; COCTABIATh YPABHEHUS COOTBETCTBYIOIUX PEAKIUH.

Buinycknux nonyuum 603mMox#CHOCMb HAYYUMbCA.

* IPaMOTHO 00palaThcs ¢ BEIECTBAMU B IIOBCEHEBHOM KHU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTb COOJIIOIEHHS TPABUJII 3KOJIOIMYECKH 0€30M1acHOI0 IIOBEJCHUS B OKpY Karolen
IIPUPOJHOM cpene;

* MOHMMAaTh CMBICI U HEOOXOAUMOCTh COOJIIOJCHMS MpEeaNHCcaHuil, MpeularaéMelX B HHCTPYKLUSAX IO
HCIOJIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH U JP.;

* HUCIOJB30BaTh NPUOOPETEHHBIE KIIOYEBbIE KOMIETEHTHOCTH IIPU BBIMOJIHEHHM HCCIIEIOBATEIbCKUX
MIPOEKTOB MO U3Y4YEHHIO CBOMCTB, CIIOCOOOB MOTYyYEHUS M pacliO3HABAaHUS BEIIECTB;

* pa3BHBaTh KOMMYHUKAaTHUBHYK) KOMIIETEHTHOCTb, MCIOJb3ysd CpPEICTBA YCTHOM M NHUCbMEHHOHN
KOMMYHHUKAIIMM TpU paboTe ¢ TEKCTaMU Y4eOHMKA M JONOJIHUTENBHOM JMTEpaTypoi, CIPaBOYHBIMU
TabIUIAMU, TPOSIBIATE TOTOBHOCTh K YB@KEHUIO MHOM TOYKHM 3pEHHUS NMPHU OOCYXIECHHUHM pEe3yJbTaToOB
BBITTOJIHEHHON pabOThI;

* 00BEKTUBHO OLIEHUBATh HH(OPMAIIMIO O BEIECTBAX U XMMUUYECKHX Ipolieccax, KpUTUIECKH OTHOCUTHCS K
NICEBJIOHAy4YHON HH(pOpMaIK, HEJOOPOCOBECTHOM peKIaMe, Kacarolleiicsl HMCIONb30BaHUS Pa3IUYHbIX
BEILIECTB.

* OCO3HaBaTh 3HAYEHUE TEOPETUYECKUX 3HAHUH IS TPAKTHUECKON IE€ATEIbHOCTH YEJIOBEKA;

* OIIMCBIBATh N3YYEHHbIE OOBEKTHI KaK CUCTEMBbI, IPUMEHSS JJIOTUKY CUCTEMHOTO aHAN3a;

* IPUMEHATH 3HAHMS O 3aKOHOMEPHOCTIX NEPHOJUYECKOM CHCTEMBl XMMHYECKHUX JJIEMEHTOB JUIS
OOBSICHEHUS U IPEJIBUICHUS CBOICTB KOHKPETHBIX BEILECTB;

* pa3BuBaTh HMH(POPMALMOHHYIO KOMIIETEHTHOCTh MOCPEJICTBOM yIIyOJeHus 3HaHUH 00 uCTOpuUu
CTAHOBJICHUSI XUMHUYECKOM HAyKHM, €€ OCHOBHBIX IIOHATHM, NEPUOJUYECKOTO 3aKOHA KakK OJHOIO U3
BAXHEHMIINX 3aKOHOB IIPUPOBI, a TAKIKE O COBPEMEHHBIX JOCTHKEHUSX HAYKH U TEXHUKH.

* COCTaBJISATh MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHUS IO COKPAIEHHBIM HOHHBIM YPABHEHUSIM;

* MPUBOJUTH NMPUMEPHI PEAKLINNA, MOATBEPKIAIOIINX CYHIECTBOBAHHE B3aMMOCBA3M MEXAY OCHOBHBIMH
KJIaCCaMH HEOPTaHWYECKUX BEILIECTB;

* MIPOTHO3UPOBATH PE3YNIbTAThl BO3ACUCTBUS PA3NUYHbIX (PAaKTOPOB HA M3MEHEHHE CKOPOCTH XMMHUYECKOMN
peakuuu;

* IPOTHO3UPOBATh PE3yJbTAThl BO3JCHCTBUS pa3IMYHbIX ()aKTOPOB HA CMEIIEHHE XUMUYECKOTO PABHOBECHS.



* IPOTHO3UPOBATh XMMHUECKHUE CBOMCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOEHUS;

* IPOrHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIBHBIE WM BOCCTAHOBUTEIbHBIE CBONCTBA C
Y4€TOM CTEINEHEN OKHUCIIEHUS JIEMEHTOB, BXOASIIUX B €0 COCTaB;

* BBISIBJISITH CYLIECTBOBAHME FEHETUUECKOM B3aUMOCBSI3U MEX]y BEILIECTBAMU B PsIly: IPOCTOE BEIIECTBO —
OKCHJ —TUAPOKCU] —COJIb;

* OpPraHU30BbIBaThb, MPOBOAUTH YUYEHHUYECKUE IPOEKThl 110 HCCIEJI0BAaHHIO CBOWCTB BEIIECTB, MMEIOIIUX
BaXHOE NPAKTHUECKOE 3HaYECHUE

Boinycknuk nomyyum 603MOMCHOCIb HAYYUMbCA.

* IpaMOTHO 00paIaTbcs ¢ BEIECTBAMU B IIOBCEHEBHOM KHU3HH,

* 0CO3HABaTh HEOOXOIMMOCTH COOTIOIEHUS ITPABUII HKOJIOTHYECKH 0€301acHOTO TOBEACHHUS B OKPY KaIOIeH
MIPUPOIHOM CpEJIE;

* MOHMMAaTh CMBICI M HEOOXOAWMOCTH COOJIOJCHUS NPEANHCAHUM, MPEJIaraéMbIX B HMHCTPYKIHSAX IO
UCIIOJIb30BAHUIO JIEKAPCTB, CPE/ICTB OBITOBOM XUMHUHU U 1IP.;

* HCIIOJIb30BaTh IPHOOPETEHHBIE KIIOYEBBIE KOMIIETEHTHOCTH IIPU BBIIOJHEHHH HCCIIEA0BATENbCKUX
IIPOEKTOB 10 U3YYEHHIO CBOICTB, CIOCOOOB MOJyYEHHsI U PACIIO3HABAHUS BEILECTB;

* pa3BUBaTb KOMMYHUKAaTHUBHYIO KOMIIETEHTHOCTb, HCIOJIb3Yysl CpPEACTBA YCTHOW U NHCbMEHHOH
KOMMYHHUKAIlMM HpU paboTe ¢ TeKCTaMu Y4eOHMKAa M JONOJHMUTEIbHOM JIMTEpaTypod, CIPaBOYHBIMU
TaOIUIIAMH, TPOSIBIATH TOTOBHOCTh K YBOKEHHIO MHOH TOYKH 3PEHUS NMPHU OOCYKIECHHH PE3yIbTAaTOB
BBITIOJTHEHHOU PadOoThI;

* 00BEKTUBHO OLIEHUBATh WH(OPMAIIHIO O BEIIECTBAX M XMMUYECKHX MPOIeccax, KpUTUIECKH OTHOCUTHCS K
TNICEB/IOHAYYHOW WH(pOpMaLNU, HEJOOPOCOBECTHON peKiIaMe, Kacalollecs HCIONb30BAaHUS Pa3TMIHBIX
BEIIECTB.

* 0CO3HABaTh 3HAUEHHE TEOPETUUECKUX 3HAHUHN /IS TPAKTUUECKON JAEATeIbHOCTH YEJI0BEKa;

* ONMCHIBATh U3YYEHHbIE OOBEKThI KAK CUCTEMbI, IPUMEHSISI JIOTUKY CUCTEMHOT'O aHAJIN3a;

* NPUMEHATh 3HAHUSA O 3aKOHOMEPHOCTAX MEPUOJMYECKOW CHUCTEMbl XMMHUYECKMX JJIEMEHTOB s
OOBSICHEHUS U TIPEBUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BuBaTh WH(OPMALMOHHYIO KOMIIETEHTHOCTb IIOCPEJICTBOM YIUIyOJIeHUusT 3HaHWM 00 UCTOpUHU
CTAaHOBJICHUS] XMMHUYECKON HayKH, €€ OCHOBHBIX MOHSTHH, MEPUOJUYECKOr0 3aKOHa Kak OJHOro W3
BaKHEHIINX 3aKOHOB MPUPO/bI, a TAKKE O COBPEMEHHBIX JOCTHKEHUSIX HAYKU U TEXHUKH.

* NPUBOJUTH NPUMEPBI PEAKLMM, MOATBEP)KIAIOUIMX CYIIECTBOBAHME B3aMMOCBS3U MEKIY OCHOBHBIMHU
KJIaCCaMHM HEOPraHN4ECKUX BEILIECTB;

Copepxanue y4e0OHOro nmpeamMera

8 kJ1acc.

Paszjnen 1. OcHoBHBbIE NOHATHSI XUMUHU (YPOBEHb AaTOMHO-MOJIEKYJISAPHBIX NMPeICTABJIEHUI)

[Ipenmer xumMun. XuMHs Kak 4acTh €CTECTBO3HaHUA. BellecTBa u ux cBoiicTBa. UMCThIE BEIIECTBA
U cMmecd. MeTonbl TIO3HaHHWS B XHUMHUHU: HaONrOAeHHE, dKcrmepuMeHT. Ilpuembl Ge3omacHO paboOThI C
o0opyaoBaHueM u BeniecTBamu. CTpoeHHUE TIIaMEHH.

Uuctele BemectBa W cMecd. CrocoObl OYMCTKH BEIIECTB: OTCTaWBaHUe, (PUIBTPOBaHUE,
BBIMMAPUBAHUE, KPUCTAJUIM3ALMS, AUCTAILIALIMS. DHU3NUECKHE W XUMUYECKUE SIBJICHUSA. XHUMHUYECKHE
peakuuu. [Ipru3Haku XMMUYECKUX PEAKLIMI U YCIOBHS BOSHUKHOBEHUS U TEUEHUS] XUMUYECKUX PEAKLIHM.

ATOMBI, MOJIEKYJbI W HWOHBI. BemiecTBa MOJEKYISIPHOTO W HEMOJEKYISIPHOTO CTPOCHUS.
Kpucrannuueckne wu amopdHble BemecTBa. KpucTralmmueckue pemieTKd: HWOHHAs, aToOMHas W
MoJekyJsipHas. [IpocTeie u ciioxkHbIE BenecTBa. XMMUYECKUN 2JIeMEHT. MeTauibl 1 HeMeTauibl. ATOMHast
eanHUIA Macchl. OTHOCUTENbHASL aTOMHAsl Macca. SI3bIKk XUMHUU. 3HAKM XHUMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BemecTBAa. XuMHYeckue QopMynbl. OTHOCHUTENTbHAs MOJIEKYJsIpHAs Macca.
KauecTBeHHBIN 1 KOTUYECTBEHHBIN COCTAB BellecTBa. Brruncienus mo xumuaeckum ¢popmynam. Maccopas
JIOJIS1 XUMUYECKOTO AJIEMEHTA B CII0’KHOM BEIIECTBE.

BanenTHocTh XuMuyeckux 3meMeHToB. OmpeseneHrne BaJ€HTHOCTH S3JEMEHTOB Mo (opmyrnam

O6uHapHbBIX coequHeHnid. CocTaBIeHNE XUMUYECKHUX (POpMyIT OMHAPHBIX COETUHEHHI TI0 BAJIEGHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE yueHHe. 3aKOH COXPAaHECHH MacChl BeniecTB. JKu3up u aestenbHocTh M. B.
JIoMoHOCOBa. XUMUYECKUE ypaBHEHUS. TUIIBI XUMAUYECKUX PEAKIUH.

Kucnopon. Haxoxnenne B npupose. [lomyuenue kucimopoza B 1a0OpaTOpuu U MPOMBIIIICHHOCTH.



Ouznyeckue M XHUMHUYECKHE CBoicTBa kuciopona. lopenue. Oxcunbl. [IpumenHeHnue kuciopona.
KpyroBopor kucnopoga B npupozge. O30H, amuioTponus kuciopoaa. Bo3nyx u ero cocras. 3ammura
aTMoc(hepHOro BO3/lyXa OT 3arpsi3HEHUH.

Bomopon. Haxoxxnenne B mpupoze. [lonydenue Bomoposa B J1a00OpaTOpuy U TMPOMBIIIUICHHOCTH.
duznyecknue U XMMHUECKHUE CBOICTBa Bojopoa. Bomopoa — BoccranoBuTenb. Mepbl 6e30macHOCTH Ty
pabote ¢ Bogopoaom. [Ipumenenne Bogopoa.

Boga. Metonb! onpenenenus cocraBa BoJibl — aHAJIN3 U CUHTE3. Pu3nueckue cBoiicTBa BoAbl. Bona
B IIPUPOJIE U CIIOCOOBI €€ OUUCTKU. Adpariysi BObl. XMMHUYECKHE CBOMCTBA BOIbL. [Ipumenenue Bonbl. Bona
— pacTBOpuUTENb. PacTBOPUMOCTH BElIECTB B BOJIE. MaccoBast 10151 paCTBOPEHHOTO BELECTBA.

KonunuectBennsle oTHomeHus: B xumuu. KonnuectBo Bemectsa. Moisb. MossipHas Macca. 3akoH
ABoranpo. Mossipublii 00beM razoB. OTHOCUTENbHAS IIIOTHOCTH Ta30B. OObEeMHbIE OTHOILIEHUS Ta30B MpU
XUMHUYECKUX PEaKLUX.

Baxkneiimme kinaccbl HEOpraHMUECKUX coenHeHui. OKcuapl: coctas, kiaccuukanus. OCHOBHbIE
U KUCJIOTHbIE OoKcuabl. HomeHknarypa okcumoB. PuznuecKne U XMMHUYECKUE CBOICTBA, IOJyYEHUE U
MIPUMEHEHUE OKCUJIOB.

I'unpoxcunpl. Knaccudukamus ruapoxcuaoB. OcnoBanus. CocraB. lllenoun u HepacTBOpuMBIE
ocHoBaHus. HoMeHknarypa. @u3nueckue 1 XMuMUYECKHE CBOMCTBAa OCHOBaHUM. Peakuus HeHTpain3anuu.
[TonyuyeHnue u npuMeHeHre OCHOBaHUM. AM(pOTEPHBIE OKCUABI U TUAPOKCUIBL.

Kucnotel. CocraB. Knaccudukanus. Homenknarypa. dusmueckne M XUMHUECKHE CBOWCTBa
KHUCJIOT. BBITECHUTENBHBIN psAJl METAJIIOB.

Comu. CocraB. Knaccudpukauus. Homenknarypa. @usudeckue cBoicTBa coieil. PacTBopuMocTb
cojeil B Boje. XuMuyeckue cBoiictsa cojeil. Crioco0Obl moayuyeHus conel. [Ipumenenue comneit.

['eneTnueckas CBsA3b MEXAY OCHOBHBIMU KJIACCAMU HEOPTraHUYECKUX COETUHEHUI.

PacuerHnsble 3agaun
Brrurcnenne oTHOCUTETHFHON MOJIEKYIISIPHOM MacChl BenecTBa Mo (popmyire. Beraucienne MaccoBOr JOIH
JJIEMEHTa B XUMUYECKOM COCAMHEHHUH. Y CTAHOBIICHHE MPOCTEHIIel (OPMYJIIBI BEIIECTBA TI0 MACCOBBIM
JIOJISIM 3JIEMEHTOB.
Haxoxenne MaccoBoi 107U pacCTBOPEHHOIO BEILIECTBA B pacTBOpE. Briunciienne Macchl pacCTBOPEHHOTO
BELIECTBA U BOJBI /ISl IPUTOTOBJIEHMS pacTBOpA OINPENEIEHHON KOHIICHTPAIUH.
OOBEMHBIE OTHOIICHHSI TA30B MIPU XUMHUYECKUX PEAKIIHAX.
Bbruucnienus no XuMHYECKUM YpaBHEHHUSIM Macchl, 00bEéMa U KOJIMYECTBA BEIIECTBA OJTHOTO U3 MPOAYKTOB
peaxkuy Mo Macce UCXOIHOTO BEIIEeCTBA, 00bEMY MIIM KOJMYECTBY BEILECTBA, COACPKAIIETO ONPEAEIEHHYIO
JIOJIFO TIPUMECEN.
Paznes 2. [lepuoanyecknii 3aK0OH M NEPHOANYECKASA CHCTEeMa XUMHYeCKHX daemenToB /I U.
Menpneseea. CTpoeHue aToma.

[lepBrle MOMBITKM KiIaccU(UKALMM XMUMHUYECKUX 3JeMeHTOB. [loHsTHE O rpynmax CXOAHBIX
2JIEMEHTOB. ECTECTBEHHBIE CEMEWCTBAa IIEJNOYHBIX METAJUIOB W TajoreHoB. biaropoassie rasbl.
[Iepnonnueckuit 3akoH J[.M1.MenneneeBa. Ilepmonnueckas cucremMa Kak €CTECTBEHHO — HAy4HOE
KIaccupUKalusa XuMUIecKuX d1eMeHToB. Tabnuunas popma npeacTaBieHus KiaccuPpuKamyn XUMHYECKUX
anemeHToB. CTpykTypa Tabmuusl «llepuoandeckas cuctema xumudeckux smemeHToB .M. Menaeneesay
(xopotkasi ¢opma): A- u b- rpynmnsl, nepuoasl. @U3NUECKUN CMBICT TMOPSJIKOBOTO 3JIEMEHTa, HOMepa
nepuoja, Homepa Ipymibl (U1t 3JIEMEHTOB A-TPyIII).

Crpoenue atoma: apo U 3JeKTpoHHas o0ojouka. COCTaB aTOMHBIX si/iep: IPOTOHBI M HEHTPOHBI.
N3otombl. 3apsx aTOMHOIO sjpa, MacCOBO€ YHCIO, OTHOCUTENbHAas aroMHas wmacca. CoBpeMeHHas
(hOpMyIHMPOBKA MOHATHUS «XUMHYECKHUIA DTIEMEHT.

DnexTpoHHas 000JI0UKa aToma: MOHATHE 00 PHEPreTUYECKOM YPOBHE (RJIEKTPOHHOM CIIOE), €ro
€MKOCTH. 3allOJIHEHUE DJIEKTPOHHBIX CJIOEB y aTOMOB DJJIEMEHTOB IEPBOIO — TPETHETO IEPHOJOB.
CoBpemeHHas GopMyIHpOBKa MEPUOINUECKOTO 3aKOHA.

3HaueHue nepuoauueckoro 3akoHa. Hayuneie poctmxenus M. MenneneeBa: ucnpasieHUE
OTHOCHUTENIbHBIX aTOMHBIX MAacc, MpeACKa3aHHe CYIIECTBOBAHUS HEOTKPBITHIX AJIEMEHTOB, EPECTAHOBKU
XUMHUYECKUX JIEMEHTOB B IIeproandeckoi cucreme. JKu3Hp u nesrensbHocts .M. Menneneesa.

Pa3nen 3. CTtpoeHue BelecTna.

ONEeKTPOOTPULATENIBHOCTh XUMHUYECKMX JIEMEHTOB. (OCHOBHBIE BHIbl XHUMHYECKOH CBS3H:
KOBaJICHTHAsI HEMOJIsIpHAsA, KOBaJIEHTHAsI OJIsIpHasi, MOHHas. BaleHTHOCTh 3JIEMEHTOB B CBETE AJIEKTPOHHOM
teopun. Ctenens okuciaeHus. [IpaBuna onpeneneHus CTeNeHed OKUCIEHUS JIEMEHTOB.

9 kaace
Paznenl. MHorooOpasue XuMH4eCKHUX pPeaKIuii.



Knaccupukanus XUMHMUYECKMX peakUi, peakud COEAMHEHMs, Ppa3JokKEeHMs, 3aMeLIeHUs, OOMeHa.
OKHCIUTENBHO- BOCCTAHOBUTEJIbHBIE pPEaKIUU. OKHUCINTENb, BOCCTAHOBUTENb, IMPOLIECCH OKHCIEHUS,
BOCCTaHOBJICHMs. COCTaBIIEHUE YPaBHEHUN OKHCIMTEIBHO- BOCCTAHOBHUTEIBHBIX PEaKLUUH, C MOMOLIBIO
METOAAa OKHUCIHMTEIbHO — BOCCTAHOBUTENBHBIX peakiuil. C MOMOIIBI0O METOJA 3JIEKTPOHHOro OanaHca.
TemnnoBbie 3pPEeKTh XUMUUECKUX peAKIMi. DK30TEPMUUECKUE U IHIOTEPMHUUECKUE PEAKIIUH.
Tepmoxumuueckue ypaBHeHHs. PacdeTsl 10 TEpMOXUMUYECKUM YPABHEHUSIM.
Ckopocte xumuueckux peakuuil. @DaxkToppl, BIMAIOLIME HA CKOPOCTh XUMHYECKMX PEAKLUH.
[lepBoHayasIbHbIE IPEACTABIEHUS O KaTaIu3e.
OOparumele peakiuu. IIoHATHE O XMMHUYECKOM DPABHOBECHM. XHMMHUYECKHM pPEAKLUUHU, UAYILHUE B BOJHBIX
pacTBopax. DIEKTPOIUTHI U HeANEeKTposuThl. Monbl. KaTtnons! u annossl. ['uapaTHas Teopust pacTBOPOB.
DNeKTpOIUTHYECKAs! AUCCOLUALMS KUCIOT, OCHOBaHMM, cosiell. Cinalble U CUiIbHbIE 3JIEKTPOINThl. CTeneHb
aucconnanuy. Peakiuy HOHHOTO oOMeHa. YCIIOBHSI MPOTEKaHHUs PeakUuii OOMEHa 10 KOHIa. XMMHYECKHE
CBOWCTBA OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX COEIMHEHUH B CBETE MIPEJCTABICHUNA 00 3JIEKTPOIMTHUECKON
JUCCOLUAIMHN U OKUCIUTEIBbHO — BOCCTAHOBUTENIBHBIX PEAKIUAX.

[TonsTE O TUApPONU3E CONEN.
Paznen 2. MHorooopa3ue BelecTs.
Hewmerainsl. ['anorenst. [lonoxenne B NepuoandecKOd CUCTEME XUMUYECKUX YIEMEHTOB, CTPOCHUE UX
atomoB. Haxoxnenue B mpupoze.
DU3NYECKUE U XMMUYECKUE CBOMCTBA rajloreHoB. [loilyyeHrne u npuMeHeHne raioreHoB. XJop.
du3nyecKre U XMMHUYECKUe cBoMCTBa xjopa. [Ipumenenne xmopa. XiaopoBogopoa. Pu3nyeckue CBOMCTBA.
ITonyuenune. CoinsiHas kucaoTa U ee coyn. KadecTBeHHas peakuus Ha XJI0pUI — MOHBL. Pacrio3HaBanue
XJIOPUIOB, OPOMUIOB, HOTUIOB.
Kucnopon u cepa. Ilonoxkenue B NepuogndecKol CUCTEME XUMUYECKUX IEMEHTOB, CTPOEHUE UX aTOMOB.
Cepa. Amtotponus cepsl. Puznyeckue U xumuueckue cpoiictBa. Haxoxnenue B npupoze. [Ipumenenue
cepsl. CepoBogopos. CepoBoOpoAHAs KUCIOTA U ee cou. KadecTBeHHas peakiyst Ha Cysib(u/- HOHBI.
Oxcup cepsl (IV).
CepHas kucnoTta. XMMHYECKHE CBOWCTBA pa30aBIeHHON M KOHIICHTPUPOBAHHOM CEPHON KUCIIOTHI.
KagecTBenHast peakiust Ha cylb(haT- HOHBI. XUMHUYECKUE PEAKINH, JIEKAIIUE B OCHOBE IOJYYEHUH CEPHOM
KHCJIOTHI B IPOMBILIUIEHHOCTHU. [ [pMeHeHne CepHOIl KUCIIOTHI.
Aot u ocdop. [TonoxeHne B mEPHOAMIECKON CHCTEME XUMHUECKUX AIEMEHTOB, CTPOSHHE UX aTOMOB.
A30T, (huznyecKre U XUMHUECKUE CBOICTBA, MOTy4YeHUe U mpuMeHeHne. KpyroBopot a3ota B mpupo/e.
AmMMmuak. @u3nyeckue 1 XUMUUECKHE CBOICTBA, MoJIydeHue, npuMeHenue. Coau aMMoHuUsA. A30THasI
KHCJIOTA U €€ cBOMCTBA. OKUCIUTEIbHBIE CBOMCTBA a30THOM KUCIOTHI. [lomydeHne a30THOM KUCIOTHI B
naboparopun. XMMUYECKHE PEaKIUy, JIe)Kalllie B OCHOBE MOTYYEHUsI a30THOM KUCIIOTHI B
npoMeliieHHocTH. [Ipumenenne. Conu. A30THbIE YAOOPEHHUS.
®ocdop. Amnorponus. Pusndeckue U xumuyeckue cBoiicta. Okeun pochopa (V). PochopHas Kucnora,
€€ COJIU U y100peHusl.
VYranepon u kpeMHuil. [lonoxkenue B nepuoInyeckoi CUCTEME, CTPOEHUE aTOMOB. Y TJIEpOI. AJITIOTPOIIHS.
duznyeckre U XMMHUYECKHUE CBOICTBa yriepoaa. AacopOuusi. YrapHblil ra3. YTieKuciblil ra3. YroibHas
KHCII0Ta U ee conu. KauecTBeHHas peakiys Ha KapOoHaT — MoHBIL. KpyroBopoTt B npupoe.
Kpemuuii. Oxcua kpemuus (IV). KpemHueas kucinora u ee conu.
Crexuio. [lemeHT.
Meramisl. [lonoxeHne B IEpUOINYECKON CUCTEME, CTPOEHNE aTOMOB. Metaiundeckas cBs3b. Pu3nueckue
CBOMCTBa. P11 akTHBHOCTH METaNIOB. CBOMCTBA MeTaJljIoB. O61mue crnocoos! nomyueHus. CruiaBbl
METAJIJIOB.
[{enounsie meTaibl. [lonokeHne B neproAnYecKoil cucreMe, CTpoeHne aToMoB. du3ndeckue u
xumuueckue cpoiicra. [Ipumenenue. Haxoxaenue B mpupose.
[llenouno3emenbHble MeTasuIbl. [lonokeHne B IepuoguYecKoi CUCTEME, CTpOeHUE aToMOB. Puznueckue u
xumuueckue cBoictea. [Ipumenenne. Haxoxaenue B mpupoae. Maruuil 1 KajabLMii, UX BaXKHEUILINE
coequHeHus. KecTKOCTh BOJIbI M CTIOCOOBI €€ YCTPaHEeHHUS.
AmomuHuii. [Tonoxenue B Nepuogu4YeCcKOl CUCTEME, CTPOEHUE aTOMOB. PU3NUECKUE U XUMUYECKUE
cBoiictBa. [Ipumenenune. Haxoxnenue B npupoe. AMGOTEPHOCTh OKCH/IA U THAPOKCH/IA ATFOMUHMS.
Keneso. [lonoxxeHne B NEpUOANYECKON CUCTEME, CTPOEHUE aTOMOB. DU3HUECKNE U XUMUYECKHE CBOMCTBA.
IIpumenenne. Haxoxnenue B npupoje. Baxxnelne coeMHEHNS kKene3a: OKCHIbL, THIPOKCUIBI U COJIU
xenesa (1) u xxenesa (I11). KauecTBeHHas peakiins Ha HOHBI.

Paznen 3. Kparkuii 0630p BaxkHeHIIMX OPraHMYeCKUX BellecTB.



[Ipenmer oprannueckoit xumun. Heoprannueckre U OpraHu4eCcKue COEAMHEHHS. YTIIEpO — OCHOBA XKU3HU
Ha 3emsie. OCOOEHHOCTH CTPOSHUS aTOMa YIJIepo/ia B OPraHUUECKUX COCTUHCHHUSIX.

YrneBogopoasl. [Ipenenburie yrieBogopoasl. MeTas, 3TaH, npomnad. CTpyKTypHbIe (GOpPMYITBI
YIIIEBOAOPOAOB. [ OMOJIOTHYECKUI P IPEAEIBHBIX YIIIEBOAOPOAOB. I'oMosoru. duznueckue u
XUMHUYECKHE CBOMCTBA MPEAENbHBIX YII€BOAOPOA0B. Peaknuu ropenue u 3amenienus. Haxoxaenue B
npupoge. llpumenenue.

HenpenenbHuble yriaeBoaopoabl. DTUICHOBBIA P HEMPEAEIbHBIX YIIIEBOAOPOI0B. JTuieH. Gusnyeckue u
XMMHYECKHE CBOMCTBA 3THIIEHA. Peaknusa npucoennnenus. KauectBennslie peakunu. Peakius
nonumepuszanuu. [lonmuatunen. [lpumenenue stuineHa.

ALleTUIIEHOBBIH sl HETIPEAEIbHBIX YIIIEBOAOPO0B. AnetuieH. CBolicTBa aneTuieHa. [Ipumenenue.
[IpousBoaubie yriaeBo1opoaoB. KpaTkuii 0030p opraHM4ecKUX COSTUHEHH: OHOATOMHbBIE CIIUPTHI,
MHOroaToMHBIE CTUPTHI, KAPOOHOBBIC KUCIOTHI, CIIOKHBIE A(DUPBI, JKUPBI, YTIICBOAbI, AMUHOKHCIIOTHI, Belkw.
Ponb GenkoB B opranusme.

[TonsiTHe 0 BEICOKOMOJIEKYISIPHBIX BemecTBax. CTPyKTypa MOJIMMEPOB: MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, CTENEeHb NoaumMepu3aunu. [lonusTuieH, noaunponuieH, NoJIMBUHIIXIOPU.



TemaTHyeckoe IVIAHMPOBAHUE, B TOM YHCJIE ¢ y4eTOM padoueil MPOorpaMMbl BOCIIUTAHUS C

YKazaHueM KOJIUIEeCTBA YaC0B, OTBOAUMMBIX HA OCBOCHUE KaxKI0il TeMbl

8 kiacce

Tema

Moayab BOCHUTATEIBHOM
nporpammbl «IIIKkoJIbHBIA YPOK»)

KoaunuectBo
4acoB

Pa3nes 1. OcHOBHbIE NOHATHSA XUMUM (YPOBEHb
ATOMHO-MOJIEKYJISIPHBIX MPeICTABJIEHNH)

Paznen 2. lMepuoanyeckuii 3aK0H U MePHOTHYECKAS
cucteMa xummn4ieckux iemMeHToB .. Menaesneena.
Ctpoenue aToma.

Pa3nen 3. CTpoeHue BelecTBa

[Ipumenenue Ha ypoke
oOyyaromumucs. BeipaboTka
MPUHIIUIIOB CAMOOPTaHU3AIIHH.
Yyactue npoeKTHO-
HCCIIeIOBATENbCKOM
JESITeIbHOCTH Ha Pa3HBIX
ypoBHsiX. Peanu3zanus
oOyJarouMucs
WHAWBUYAIBHBIX U TPYIITOBBIX
MCCIIEIOBATEIBCKUX IIPOEKTOB,
YTO JaeT BO3MOXKHOCTb
proOpeCcTH HABBIK
CaMOCTOSITENTLHOTO PEIICHHUS
TEOPETUUECKON IPOOIIEMBI.
YPOKH 3KCKYpPCUH XUMHUYECKYIO
nabopaTopuIo ropojaa

54

Hrtoro

68

Tema

Moayab BOCHUTATEIBHOM
nporpamMmmsl «IIIKk0JILHBIA YPOK»

KoaunuectBo
JacoB

Pa3nes 1. MHoroo6pa3ue XuMnYecKMX peakuui

Pa3nesn 2. MHorooGpasue BelecTs

Pazgen 3. KpaTkmii 0630p opranmveckunx
BelIeCTB

IIpuMeHeHue Ha ypoke
oOyuatomumucs. BeipaboTka
MIPUHIIMIIOB CAMOOPTaHU3aI1H.
VYyacTue npoeKkTHO-
HCCIIEA0BATEIbCKOU
JeSITeIbHOCTH Ha pa3HbIX
ypoBHsX. Peanu3anus
oOyJaronmMucs
WH/UBUYAIBHBIX U TPYIIIOBBIX
HCCIIEIOBATENbCKUX MPOEKTOB,
YTO JaeT BO3MOKHOCTb
pUOOPECTH HABBIK
CaMOCTOSITENIEHOTO PEIICHUS
TEOPETUUECKON POOIIEMBI.
YPOKH 3KCKYPCUU XUMHUYECKYIO
1abopaTopHIo TOPOIa

17

43

Hroro

68
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