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OTIHMCHIBATH CBOMCTBA TBEPIBIX, )KUKHX, TaA3000pa3HBIX BEIIECCTB, BHIJEIISS UX CYIIICCTBEHHBIC TPU3HAKH;
XapaKTepu30BaTh BEIIECTBA II0 COCTaBy, CTPOCHHUID M CBOMCTBAM, YCTaHABJIUBATH IIPUYUHHO-
CJICICTBEHHBIE CBA3U MEXKY TAHHBIMU XapaKTEPUCTUKAMU BEILECTBA;

PACKpBIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATUN: aTOM, MOJIEKYJIA, XUHMUYECKUU JIEMEHT, ITPOCTOE
BEILIECTBO, CJI0KHOE BEUIECTBO, BAJICHTHOCTD, UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMHUH;

M300pakaTh COCTAB MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYJT U CYITHOCTh XUMHYECKHX
PEAKLUHM C TOMOIIBI0 XUMUYECKUX YPABHECHUM;

BBIYMCIISATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MACChl BEIIECTB, & TAKKE MACCOBYIO JOJIIO
XUMHAYECKOTO AJIEMEHTA B COCTMHEHUSX;

CpaBHUBATh I10 COCTABY OKCHUJbL, OCHOBAHHUSI, KUCJIOTBI, COJIA;  COCTABY;

KJIACCU(PUIIMPOBATH OKCHUJIBI 1 OCHOBAHUS 10 CBOMCTBAM, KUCIOTHI U COJIM — IO

OMKCHIBATH COCTAB, CBOMCTBA U 3HAUCHHE (B IPUPOJIC U TPAKTUUECKOM JEATETHHOCTH YETIOBEKA) MPOCTHIX
BEILIECTB — KUCJIOPOAA U BOAOPOAA;

J1laBaTh CPAaBHUTEIIBHYI0 XapaKTEPUCTUKY XUMHUUYECKHX OJJIEMEHTOB M BAKHEUIIMX COCIUHEHUU
€CTECTBEHHBIX CEMENCTB IIEJTOYHBIX METAJUIOB U TAJIOTEHOB;

M0JIb30BAThCS JTA0OPATOPHBIM 00OPYAOBAHUEM M XUMUYECKON TTOCYI0M;

MPOBOAUTH HECIO0XKHBIE XMMHUYECKHE OMbBITHI W HAOIIOJICHUS 32 W3MEHEHUSMH CBONCTB BEIIECTB B
poliecce UX MpeBpaleHuit; COOMI0aTh MPaBUiia TEXHUKHU 0€30MacHOCTH MPU IPOBEICHUN HAOII0ICHUN
Y OIIBITOB;

pa3nyaTth OKCIEPUMEHTAJIBHO KUCIOTBI M IIENOYH, TMOJB3YSICh HHAMKATOPAMH; OCO3HABAaTh
HE00X0UMOCTh COOIOACHHS Mep OE€30MIaCHOCTH MPHU OOPAIICHUH ¢ KUCIOTaMH U IEJI0YaMH.

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYYMTHCH' .

IrPaMOTHO 00OpaIIaThCs ¢ BEIIECTBAMH B TIOBCETHEBHOM JKU3HU;

OCO3HaBaTh HEOOXOIUMOCTb COOJIOJICHUSI TPABUJI DKOJOTHYECKH O€30MacHOro TMOBEACHUS B
OKpY KaroIen MpUPOIHON cpe/ie;

MOHUMATh CMBICT M HEOOXOIUMOCThH COOJIOIEHUS MPEANUCAHUMN, TPEAIaraeMbIX B MHCTPYKIMSIX IO
MCIIOJIb30BAHUIO JICKAPCTB, CPEJICTB OBITOBOM XUMHUH H JIP.;

HCIIOJIb30BaTh NPHOOPETEHHBIC KIIFOYEBbIE KOMIIETCHTHOCTH IIPHU BBITIOJTHEHHH HCCIIEI0BATEIIbCKUX
IIPOEKTOB 10 U3YYCHHUIO CBOMCTB, CITOCOOOB MOJIYYCHHS M PAaCIIO3HABaHUS BEIIECTB;

pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTh, HCIIOJIB3yS CPEACTBA YCTHOTO WM THCHMEHHOTO



OOIIeHUS, TPOSIBIIATH TOTOBHOCTh K YBAXCHHIO MHOM TOUKH 3pEHUS MPH OOCYKIEHHH PE3yJIbTaTOB
BBITIOJTHEHHON PaOOTHI;

O00BEKTHBHO OIICHUBATH MH(OPMAITUIO O BEIIECTBAX U XUMUYECKUX MPOIECCaX, KPUTHYECKU OTHOCUTHCS
K TICEBIOHAayYHOI NH(POPMAaLIUH, HeTO0OPOCOBECTHOM pekiiame, KacaloIecsl HCIIOIb30BaHMSI PA3IMYHbIX
BEIIIECTB.

HepI/IOI[I/I‘ICCKI/Iﬁ 3dKOH U IICpUOAUYCCKAA CUCTCMA XUMHYCCKUX JJICMCHTOB I{ . MeHI[eJ]eeBa. CTpOCHI/Ie
BCIICCTBA

BbINyCKHUK HAYYUTCH:

KJIaCCU(PUITMPOBATh XUMHUYECKHUE DJIEMEHTHI HA METAJIJIBI, HEMETAILTBI, DJIEMEHTBI, OKCHJIBI ¥ TUIPOKCHIBI
KOTOPBIX aM(OTEPHbI, U WHEPTHBIE 3JIEMEHTHI (Ta3bl) JJIsI OCO3HAHUS BAXKHOCTHU YIOPSIIOUYCHHOCTH
HayYHbIX 3HAHUH;

PacKpbIBaTh CMBICI Neproandeckoro 3akona Jl. 1. Menneneesa;

OMKCHIBATH U XapPaKTEPU30BATh TAOIUUHYIO (HOPMY MEPUOINYECKON CUCTEMBI XUMHUECKUX JIEMEHTOB;
XapaKTepU30BaTh COCTAB ATOMHBIX SIJIEp U PACTIPE/ICTICHUE YUCTIA DJIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM
aTOMOB XMMUYECKHUX JIEMEHTOB MaJIbIX IEPUOJIOB MEPUOINUECKON CUCTEMBI, a TAKXKE Kallus U KaJbIUs;
pasnyaTh BUJIbI XUMUUECKOHN CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HETIOISIPHYIO U
METaJUIMYECKYIO;

n300pa)kath JIEKTPOHHBIEC (DOPMYIIBI BEIIECTB, 00pa30BaHHBIX XUMUYECKUMU CBSI3SIMU PA3HOTO BUIA;
BBISIBJISITH 3aBUCHUMOCTb CBOMCTB BEIIIECTBA OT CTPOCHHUS €r0 KPUCTAIMUECKOW peméTkd (MOHHOM,
aTOMHOM, MOJICKYJISIPHOM, METaJLTUYECKOM);

XapaKTEPU30BATh XUMHYECKHUE 3JIEMEHTBI M WX COCIWMHECHUS Ha OCHOBE ITOJIOKEHHUS DJIEMEHTOB B
IePUOJINYECKON CHCTEME M OCOOEHHOCTEH CTPOCHUS UX aTOMOB;

ONKUCHIBATh OCHOBHBIE Mpeanochuiku OTKpbITUS [[. M. MeHaeneeBbIM NEPUOAMYECKOTO 3aKOHA U
MEPUOINYECKON CUCTEMBI XUMUYECKUX DJIEMEHTOB M MHOTOOOPa3HYIO HAYYHYIO JeATEIHHOCTh YIEHOTO;
XapaKTEpPU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHUE TTEPUOIMUYECKOTO 3aKOHA U MEPUOINIYECKOM
CHUCTEMBbI XUMHYeCKuX 3j1eMeHTOB /. 1. MeHeneena;

0CO3HABaTh HAYUYHbIEC OTKPBITHUS KaK pPe3yJIbTaT JIUTEIbHBIX HAOI0ICHHUH, ONTBITOB, HAYYHOU TTOJIEMUKH,
IIPEOI0JIEHUS TPYAHOCTEN U COMHEHUM.

BBIITyCKHHUK NOJYyYUT BO3MOKHOCTh HAYUYHUTHCS'.

O0CO3HaBaTb 3HAYCHUE TCOPECTHICCKUX 3HAHUM pInIb: | HpaKTH‘ICCKOﬁ ACATCIIBHOCTH YCJIOBCKA,

OIIMCBhIBATh U3YYCHHBIC 00BEKTHI KaK CHUCTCMBbI, IPUMCH:A JIOTUKY CUCTCMHOI'O aHAJIN34a,

IIPUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX HCpPIO,Z[PI‘ICCKOﬁ CHUCTEMBbI XHMHUYCCKHX OJIICMCHTOB IJIA
OOBSICHEHHS B IMpCABUICHUA CBOMCTB KOHKPCTHBIX BCUICCTB,



pa3BuBaTh WH(GOPMAIIMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YIUIyOJICHHs] 3HaHUM 00 HCTOpUU
CTAHOBJICHUSI XMMHUYECKON HayKH, €€ OCHOBHBIX MOHSTUH, MEPUOJIUUYECKOTO 3aKOHA KaK OJHOTO W3
BaKHEHIINX 3aKOHOB MPUPO/IbI, @ TAKKE O COBPEMEHHBIX JOCTHKEHUSIX HAYKU U TEXHUKHU.

BbINyCKHUK HAYYUTCH:

OOBSICHSITh CYyTh XUMUUYECKUX MTPOIIECCOB;

HA3bIBATh MMPU3HAKHU U YCIIOBUS MIPOTEKAHUS XUMUUECKUX PEAKIINIA;

YCTaHABIMBATh MPHUHAJICKHOCTh XHUMHUYECKOW pEaKUUU K ONpPEAeIEHHOMY THILy IO OJHOMY H3
KJ1acCU(DUKATMOHHBIX MPU3HAKOB: 1) MO YMCIY U COCTAaBY MCXOJHBIX BEUIECTB U MPOAYKTOB PEAKIUU
(peakuuu coequHEHUs, pa3JIOKEHHs, 3aMEIIeHUs] U OOMEHa); 2) MO BBIACICHHUIO WJIM MOIJIOLIEHUIO
TEIJIOTHI (PEaKIUU 3K30TEPMHUUYECKUE U SHIOTEPMHUYECKHUE); 3) MO U3MEHEHUIO CTEIECHEW OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB (OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEaKINM); 4) M0 00paTUMOCTH Mpolecca
(peakuuu oOpaTUMbIE U HEOOPATUMBIE);

Ha3bIBATh (DAKTOPHI, BIUSIONIUE HA CKOPOCTh XUMHUECKUX PEAKIIHA;

Ha3bIBaTh (PAKTOPHI, BIAUSIONIME HA CMEIIEHUE XUMHYECKOTO PABHOBECHS,;

COCTaBJIATh YPABHEHUS JJIEKTPOIUTHYECKOW JTUCCOLUMAIMU KHCIOT, WLIEIOYEH, COJIEH; IOJHBIE H
COKpalll€HHbIC MOHHBIC YPABHEHUSI peakluii 0OMEHa; YpaBHEHHS OKHCIMTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKkuui;

COCTABJISITH DJIEKTPOHHBIN OanaHC (11 U3yYEHHBIX PEaKIInii) M0 MPeI0KeHHBIM CXEMaM PEaKInii;
MPOBOJIUTH Ja0OPATOPHBIE OMBITHI, TOATBEPKIAIOIINE XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX BEILIECTB;

MIPOBOJIUTH JaOOPATOPHBIE OMBITHI MO MOTYUYEHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB: BOJOPO/A,
KHCJIOPOJIA, YIVIEKUCIIOTO ra3a, aMMHUaKa; COCTaBJIATh YPABHEHUSI COOTBETCTBYIOLIUX PEAKIIUM.

BblﬂyCKHI/IK MOJIYYUT BOZMOKHOCTH HAYIYUTHCHI.

IIPOTHO3UPOBATh XMMUYECKUE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBA U CTPOCHUS,

IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIISATh OKUCIUTEIIbHBIC U BOCCTAHOBUTEILHBIE CBOMCTBA
C YYETOM CTEIEHEW OKUCIICHUS 3JIEMEHTOB, BXOISIIIUX B €r0 COCTAB;

BBISIBJISAITh CYIIECTBOBAHUE T€HETUYECKOW CBSI3M MEXK]y BEIIECTBAMU B PsAYy: MNPOCTOE BEIIECTBO—
OKCUJ—KHCIIOTa/TUAPOKCUT—COJIb;

XapaKTepHU30BaTh 0COOBIE CBOKWCTBA KOHIICHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

MPUBOJUTH IPUMEPHI YPAaBHEHUI peaKInid, JISKAIUX B OCHOBE MPOMBIIIJIEHHBIX CIIOCOOOB MOJTyUYEHUSI
aMMMaKa, CEpHOU KUCIIOTHI, YyTYHA U CTaJlu;

OMUCHIBATh (PUBUYECKHE U XUMHUUYECKHE MPOLECCHI, SBISIOMIMECS YacTbIO KPYroBOPOTa BEIECTB B
IIPUPOJIE;

OpraHHU30BbIBATh M OCYIIECTBIATH NPOEKTHI IO HCCIECIOBAHUIO CBOMCTB MPAKTUYECKH 3HAYMMBIX



BCIICCTB.

I/I3yquI/Ie XUMHU B OCHOBHOM IIKOJE HaIIpaBJICHO Ha AOCTHUXCHHC O6y‘IaIOH_[I/IMI/IC$I JIMYHOCTHBIX,
MCTAIIPCAMCTHLIX U IMIPCAMCTHBIX PC3YJIbTATOB OCBOCHUA y‘{€6HOFO npecamMeTa

JINYHOCTHBIE PE3YyJIbTATDI

JIM9HOCTHBIE PE3yJBTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIETro OOpa30BaHUS JOCTUTAIOTCS B XOJIE
oOyJeHHsT XMMHUHM B €AMHCTBE Y4eOHOH M BOCHUTATEIBHOU HesTeabHOCTH OpraHu3anvil B COOTBETCTBUHU C
TPaIUIIMOHHBIMU POCCUIUCKUMHU COLMOKYJIBTYPHBIMH M TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH, TPHHSITHIMU B
oOmecTBe MpaBUjiaMd U HOPMaMH TIOBEICHHS, U CIIOCOOCTBYIOT MPOIlECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U
colaau3auy 00y4Jarommxcs

JIM4HOCTHBIE pe3yabTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHUCJIE B YACTH:

1.1. ITaTproTHYECKOTO BOCIIUTAHUS
[{eHHOCTHOTO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY,UCTOPUYECKOMY U HAYYHOMY HACJIEIUIO,
MOHMMAHMS 3HAYCHUSI XUMUUYECKON HAyKHU B )KU3HU COBPEMEHHOTO 00I11€CTBA, CTIOCOOHOCTH BIA/IETh
JIOCTOBEpPHOI MHGOpMAIIHEH O IEPETOBBIX TOCTHXKCHHUSIX U OTKPBITUSIX MUPOBOM U OTE€UECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U OOIIECTRA;

1.2. I'paxaaHCcKkOro BOCIIUTaHUSA
MPEACTaBIICHUS O COIIMATBLHBIX HOPMax M MpaBUjIaX MEXKJIUYHOCTHBIX OTHOIICHUM B KOJUIEKTUBE, TOTOBHOCTH K
pa3HOOOpa3HOM COBMECTHOM JEATEIIBHOCTH IPH BBINOJHECHUU YYeOHBIX, TTO3HABATEIIbHBIX 3aJ1a4, BBIMOJHCHUH
XUMHUUYECKUX IKCTIEPUMEHTOB, CO3/IaHUHU YUYECOHBIX MPOEKTOB, CTPEMJICHUS K B3AMMOTIOHUMAHUIO ¥ B3aUMOTIOMOIIIH
B IIPOIIECCEe ITOM yueOHOM IeSITeIbHOCTH; TOTOBHOCTHU OIIEHHUBATh CBOE MOBEJICHNE U TTOCTYIKH CBOUX TOBApHIICH
C MO3UIIMM HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJICICTBUHN MTOCTYIIKOB;

1.3. [leHHOCTH HAYYHOTO MO3HAHUS
MHUPOBO33PEHUYECKHUX MPEICTABICHUI O BEIIECTBE U XMMHYECKOW PEAKIMHU, COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAyKHM M COCTaBIISIIOUIMX OCHOBY JUIsl TMOHMMAaHUSA CYIIHOCTHM HAyYHOW KapTHHBI MHUPA;
MpPEACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IMPHUPOJIbI, B3aUMOCBS3SIX UEJIOBEKa C MPUPOJIHON
CpelIo, O pOJIM XMMHH B TO3HAHUU 3THX 3aKOHOMEPHOCTEN;

MMO3HABATENIbHBIX MOTHBOB, HAIPaBJICHHBIX Ha TMOJYyYE€HHWE HOBBIX 3HAHUW O XUMUHU, HEOOXOIUMBIX JIJIs
00BbsICHEHUS HAOJIFOaEMBIX TPOLIECCOB U SIBJICHUI;

MMO3HABATEIbHON 1 MH(POPMAIIMOHHOHN KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSATEIHLHON PabOThI C y4eOHBIMU
TEKCTaMH, CIIPABOYHOU JIUTEPATYPOU, TOCTYITHBIMU TEXHHUECKUMU CPEICTBAMH HH(POPMAITMOHHBIX TEXHOJIOTHUIA;



UHTEpeca K 00yYEHMIO M MO3HAHMIO, JIF0O03HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K CaM000pa30BaHMUIO,
UCCIIEIOBATENBCKOM NEATENBHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPABIEHHOCTH U YPOBHS 00yUYEHUS B JaJIbHEHIIIEM

1.4. ®opmupoBaHus KyIbTYphl 310POBbS
OCO3HaHUS IIEHHOCTH >KW3HHU, OTBETCTBEHHOI'O OTHOIIICHUS K CBOEMY 37I0POBBIO, YCTAHOBKHU Ha 3/I0pPOBbIN 00pa3
YKU3HH, OCO3HAHUS MTOCJIECICTBUI U HETIPUSATHUS BPEIHBIX TPUBBIUEK (YIOTPEOICHUS AJIKOT0JIsl, HAPKOTUKOB,
KypeHHUs1), HEOOXOUMOCTH COOTIOACHUS TIPaBuil 0€30MIaCHOCTHU MPU 0OpaIlEHNH ¢ XMMHUYECKUMU BEIIECTBAMH B
OBITY M peajbHOM KU3HU;

1.5. TpynoBoro BocliuTaHus
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, Y4E€OHO -HCCIEA0BAaTENbCKOM, TBOPUECKON U
JIPYTUX BUJAX ACSITENbHOCTH; HHTEPECa K MPAKTHUYECKOMY H3yUEHHUIO MPOQeCcCcHil M TpyAa pa3InuHOTO poja, B TOM
Ylclie HAa OCHOBE IPUMEHEHHs TMPEAMETHBIX 3HAaHMW 10 XMMHMH, OCO3HAHHOIO BBIOOpA HHAMBHIYaJIbHOM
TPAaCKTOPUH MPOJOJDKEHUS OO0pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB U CIHOCOOHOCTH K XHMHH,
OOILIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEM;

1.6. DKOIOrNYECKOro BOCIIUTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOro OTHOIIEHHMS K MNPUPOJEC KaK MCTOYHUKY >XU3HU Ha 3€eMiie, OCHOBE €€
CYILECTBOBaHMsI, TIOHUMaHUs LIEHHOCTH 3J0POBOI0 U 0€30MacHOro 00pasa KU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K
COOCTBEHHOMY (U3MUECKOMY M TICUXHYECKOMY 3[0POBBIO, OCO3HAHHSA LIEHHOCTH COOJIIOJIEHUSI MpaBuUil
0e30macHOro MOBEACHMS PHU padOTe C BEUIECTBAMHU, a TAKKE B CUTyalUsX, YTPOKAIOIIMX 30POBBIO0 U JKU3HU
JIIOICH;

CHOCOOHOCTH MPUMEHSATh 3HAHUS, MOJIydaeMble NMPU M3YYCHUM XUMUU, JJIS PEIICHUs 3aJay, CBSI3aHHBIX C
OKpY’Kalollled NPUPOIHON Cpeloi, MOBBILIEHUS YPOBHSA AKOJOTHYECKON KYJIbTYpbl, OCO3HAHUS TJI00AIBHOIO
XapakTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel X pelIeHusl HOCPEICTBOM METOJ0B XUMUH;

DKOJIOTUYECKOTO MBIIUICHNUS, YMEHHsS PYKOBOACTBOBATHCA MM B II03HABATEJIbHOW, KOMMYHMKATHUBHOMN
COLIMAJIBHOM TPAKTUKE

MeTanpeaMeTHbIMU Pe3yJIbTATAMU OCBOEHHS OCHOBHOM 00pa30BaTebHOMN MPOTrPaMMbl OCHOBHOTO OOIIETO

00pa3oBaHUsl ABJISIOTCS:

1) oBiajmeHHEe HaABBIKAMHU CAMOCTOSTEIBLHOIO TPUOOPETEHHS HOBBIX 3HAHUHM, OpraHU3aluk y4eOHOM
JeSTETLHOCTH, TIOMCKA CPEJICTB €€ OCYIIEeCTBIICHHUS,

2) yMEHHE IJIaHUPOBAaTh IMYTH JOCTHKCHHMS IieJiel Ha OCHOBE CaMOCTOSTEIPHOIO aHAIM3a YCIOBHMA M CPEJICTB
WX JOCTHKCHHUS, BBIICIATH aJIbTEPHATUBHBIC CIOCOOBI JOCTHIKEHHUS 1M W BBIOMpaTh Hauboiiee
3¢ PeKTUBHBIN CIOCOO, OCYIIECTBIIATH TO3HABATEILHYIO PEIICKCHIO B OTHOIIICHUH ICHCTBUN MO PEIICHUIO
y4eOHBIX M IMO3HABATEIBHBIX 3a/1a4.



3) yMeHHe MOHUMATh MPOOJIEMy, CTABUTh BONPOCHI, BBIABHIATh THIIOTE3Y, JaBaTh ONpPEACICHUE TOHITHSM,
KJIacCU(PUIIUPOBATh, CTPYKTYpUpPOBaTh MaTepuaji, MPOBOJUTH OSKCIEPUMEHTHI, apTyMEHTHPOBAThH
COOCTBEHHYIO MO3UIINIO, (HOPMYITHPOBATH BHIBOABI U 3aKIIOUYCHHS;

4) yMeHHe COOTHOCHTH CBOU JCHCTBUS C IUIAHHPYEMBIMH pPE3yJbTaTaMH, OCYIIECTBIISITH KOHTPOJIb CBOCH
NESATENBbHOCTH B TMPOLIECCE JOCTHKEHUS pe3yJbTaTa, ONPENENsATh CIOcOObl JEHCTBHA B paMKax
MPEIJIOKEHHBIX YCIOBHI U TPEOOBaHM, KOPPEKTUPOBATH CBOU JEHUCTBUS B COOTBETCTBUHU C U3MEHSIOLIEHCS
CUTYallUEH;

5) dbopmupoBaHHe W pa3BUTHE KOMIIETCHTHOCTH B OOJIACTH WCIOJIH30BAHHUS MHCTPYMEHTOB U TEXHHUYECKUX
cpeacTB MH(GOPMAIMOHHBIX TEXHOJOTHH (KOMIIBIOTEPOB UM MPOrpaMMHOrO oOecreueHusi) Kak
MHCTPYMEHTAJIBHO OCHOBBI Pa3BUTHS KOMMYHUKATHUBHBIX U IO3HABATEIbHBIX YHHBEPCAIBbHBIX YYEOHBIX
JIeNCTBUI;

6) ymeHue co3laBaTh, IPUMEHAITh U MPEOOPA30BBIBATH 3HAKK U CUMBOJIBI, MOJCTH U CXEMBI JUIS PEIICHUS
y4eOHBIX U IT03HABATENIbHBIX 3a/1a4;

7) yMeHHe U3BJIEKaTh HHPOPMAIIHMIO U3 Pa3IMYHBIX ICTOYHUKOB (BKIJIFOUYAsi CPEICTBA MACCOBOM MH(pOpMAIny,
KOMITAKT-IUCKH Y4eOHOro Ha3zHauyeHus, pecypcbl MHTepHeTa), CBOOOJHO MOJB30BATHCS CHPABOYHOM
JUTEPAaTypo, B TOM YHCIE U Ha 3JIEKTPOHHBIX HOCUTENISX, COOJIOJaTh HOPMBI MH(POPMAIMOHHOM
M30UPATEIHLHOCTH, 3TUKY;

8) yMeHue Ha MpPaKTHKE IIOJIb30BAThCS OCHOBHBIMH JIOTHYECKUMHU TIPUEMAMH, METOJAAMH HAOIIOACHUS,
MOJIEIUPOBaHUs, 0ObSICHEHUS, peLICHHs TPo0JIeM, TPOrHO3UPOBAHUS U JIp.;

9) yMeHHME OpraHM30BBIBATH CBOIO JKM3Hb B COOTBETCTBUU C MPEICTABICHUSMHU O 3I0POBOM 00pa3e >KU3HH,
MpaBax 1 00S3aHHOCTAX TPaXJAaHUHA, LIEHHOCTAX OBITUS, KyJIbTYPhl U COIIUATIBHOTO B3aUMOACHCTBUS;

10)yMeHuUe BBITIOJHATH TO3HABATEILHBIC U TIPAKTHUYCCKHE 33/IaHUSI, B TOM YHUCIIE TPOCKTHBIC;

11)yMeHue caMOCTOSTEIbHO U apTyMEHTHPOBAHHO OICHUBATh CBOU JICHCTBHS M JICWCTBHSI OJTHOKJIACCHHUKOB,
coJiepKaTelbHO OOOCHOBBIBasE MPAaBUIIBHOCTh WJIM OIIMOOYHOCTh pe3ysibTaTa M crocoba AeicTBus,
a/IeKBaTHO OLIEHHWBAaTh OOBEKTUBHYIO TPYJIHOCTh KaK Mepy (haKTUYECKOIO WM MPEIoIaraéMoro pacxoaa
pPECYPCOB Ha PELICHHE 3a]]a4H, @ TAK)KE CBOM BO3MOKHOCTH B JJOCTHKEHUH LIEJIH ONIPEAECIICHHON CII0KHOCTH;

12)ymenue pabotaTh B rpyiie — 3 (HEKTHBHO COTPYAHUYATh U B3aMMOJICHCTBOBATh HA OCHOBE KOOPIMHALIMH
Pa3IMYHBIX MO3ULUN NMPHU BHIPAOOTKE 0OILEro peleHusl B COBMECTHOM AesITeIbHOCTH; CIIyIIaTh MapTHepa,
GopMynupoBaTh W apryMEHTHPOBATh CBOE MHEHHE, KOPPEKTHO OTCTauBaTh CBOIO TMO3MIHIO U
KOOPJIMHUPOBAaTh €€ C TMO3MIMH MapTHEPOB, B TOM YKCIIE€ B CHUTyallUd CTOJKHOBEHHS HHTEPECOB;
MPOAYKTHUBHO pa3periaTh KOH(PIIUKTH Ha OCHOBE yueTa MHTEPECOB U MO3UIINN BCEX €T0 YYaCTHUKOB, TOUCKA
Y OIICHKH aJbTEPHATUBHBIX CIIOCOOOB pa3peiieHrs KOH(IUKTOB.

IIpenmMeTHbIMH Ppe3yJIbTATAMH OCBOEHHUsSI OCHOBHOH 00pa30BaTeIbHOW IMPOrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHMUsI SIBISIIOTCS:
1) ¢opmupoBaHHUE MEPBOHAYATBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUN O BEIIECTBAX, UX MPEBPAIICHUAX



U TIPAKTUYECKOM MPUMEHEHUH; OBJIaJIEHUE TOHSATUIHHBIM alapaToM U CUMBOJIMUYECKUM SI3bIKOM XUMUMU;

2) oco3HaHHE OOBEKTHMBHO 3HAYMMOCTH OCHOB XHMHYECKOW HAyKHM Kak o0O0JacTh COBPEMEHHOTO
€CTECTBO3HAHUSA, XUMHUYECKUX MPEBPAIICHUN OPTraHMYEeCKHMX U HEOPTaHWYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBJICHUH *UBOW U HEXHUBOU MPUPOABI; YriayOjaeHUEe MPEACTaBICHUN 0 MaTepualbHOM E€IUHCTBE
MUDA;

3) oBIaJICHUE OCHOBAMU XUMHYECKOW TPAMOTHOCTH: CIIOCOOHOCTBIO aHATM3UPOBATH 1 00BEKTHBHO OIICHUBATH
KU3HCHHbIC CHUTYyalluW, CBSI3aHHbIE C XHMMHEH, HaBbIKaMH O0€30MacHOr0 OOpalleHusi ¢ BEUIECTBAMU,
WCIIOJIb3YEMBIMH B TIOBCEHEBHOW >KM3HH; yYMEHHEM aHAJIM3UPOBATh W IUIAHUPOBATH SKOJOTHYECKH
0e30macHoOe MOBEACHHE B LIETSIX COCPEHKEHHSI 30POBbS U OKPYKAIOIICH Cpeibl;

4) (dhopMupoBaHHE YMCHHUN yCTaHABIMBATH CBA3U MEXK/Y PEaIbHO HAOIIOAaeMbIMA XUMUYCCKUMH SIBIICHUSIMUA
U [IPOLIECCaMU, IPOUCXOSIINMU B MUKPOMHUPE, OOBSICHITh IPUIMHBI MHOTOOOPa3usl BEMIECTB, 3aBUCUMOCTb
UX CBOMCTB OT COCTaBa M CTPOCHMSI, & TAKKE 3aBUCUMOCTb TPUMEHEHHUS BEUIECTB OT UX CBOICTB;

5) mpuoOpeTeHus] OIbITa KCHOJIB30BAaHHS pPA3IMYHBIX METOJOB HM3YYCHHUS BEIICCTB; HAOIIONCHHS 32 WX
NPEBpPALICHUSIMI  TIPH  MPOBEICHUN HECIOXHBIX XHUMHYECKHX OJKCIEPUMEHTOB C HCIOJIb30BAHHEM
71a00paTOPHOTO 00OPYAOBAHUS U PUOOPOB;

6) yMcHHE OKa3bIBaTh IEPBYIO IMOMOIIb TPU OTPABJICHHUSX, OXKOTaX WM JPYTUX TpaBMax, CBS3aHHBIX C
BEIIECTBaMH U Ja0OpaTOPHBIM 000PYI0BaHHUEM;

7) oBiajieHUE IpreMaMu paboThI ¢ HHYOPMAIIHEH XUMUIECKOTO COCPKaHMS, TIPEACTABIICHHON B pa3Ho Gopme
(B Bue TekcTa, hopmyd, rpadMKoOB, TAOIMUYHBIX JaHHBIX, cXeM, pororpaduii u ap.)

8) coznanue OCHOBBI sl (POPMHUPOBAHKS MHTEpECa K PACHIMPCHUIO W YIITyOJCHUIO XMMUYECKUX 3HAHUU U
BBIOOpAa XMMHH KakK NPO(UIBLHOTO MpeaMeTa MpU NEepexoAe Ha CTYNEeHb CPEAHEro (IOJHOro) oOLIero
oOpa3oBaHusl, a B JaJIbHEHIIIEM U B KauecTBE C(hephl CBOE MPOPECCUOHATBHON A TEIBHOCTH;

9) popmupoBaHHe MPEICTABICHUN O 3HAUCHUN XUMHUYCCKON HAyKH B PEIICHUH COBPEMEHHBIX IKOJIOTUICCKUX
npo0JieM, B TOM YHCIIE B IPEJOTBPAIICHUH TEXHOTCHHBIX U IKOJIOTUIECKUX KaTacTpod.

COLAEPXAHUE YYEBHOI'O IPEJIMETA

8 kiacce

Paznen 1. OcHOBHBIE MOHATHA XMMUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MIPeACTABJICHUI)

[Ipenmer xumun. XuMHs KaK 4acTh €CTECTBO3HaHUs. BemecTBa u ux cBOMCTBA. MeTO/IbI MO3HAHUS B XUMUU:
HaOmoaeHue, skcriepuMenT. [Ipuémel 0e3omnacHoi paboTsl ¢ 000pyI0BaHUEM U BellecTBaMu. CTpoeHHe MJIaMEeHHU.

Yucteie BemectBa W cMmecd. CriocoObl OYMCTKHM BEIIECTB: OTCTaWBaHue, (UIHLTPOBAHHUE, BBITAPUBAHUE,
Kpucmaniuzayus, oucmuniayus'. OU3NYeCKUe U XUMUYECKHE SIBICHUS. XHUMHUYecKue peakuuu. lIpusHaku
XUMUYECKUX PEAKLIUNA U YCIOBUSA BOZHUKHOBEHHS U TEUEHUS XUMUYECKUX PEAKIIHAMN.



ATOMBI, MOJIEKYJIBI U MOHBI. BemecTsa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO cTpoeHus. Kpucramueckue n
amop¢ubie BemecTBa. Kpucrammnyeckue peméTky: HOHHAS, aTOMHAs M MOJIEKYJsipHasi. 3aBUCUMOCTb CBOWCTB
BEILIECTB OT TUNA KPUCTALINYECKOU peIETKH. [IpoCThIe U CII0XKHBIE BEIECTBA. XUMUYECKAN dJIEMEHT. MeTaruibsl
U HEMeTaJUlbl. ATOMHasi €quHUIA Macchl. OTHOCUTENbHAA aTOMHAsl Macca. SI3bIK XMMHU. 3HAKH XUMHYECKUX
3JIEMEHTOB. 3aKOH MTOCTOSHCTBA COCTABa BEIIECTB. XUMUYeckue (popmybl. OTHOCUTENbHAS MOJIEKYJIIpHAs Macca.
KadecTBeHHBIN U KOJTUYECTBEHHBIN COCTAB BEIIECTBA. BhIUuciieHus o XxuMudeckuM Gopmynam. MaccoBast 10715
XUMHYECKOT0 AJIEMEHTA B CIIOKHOM BEILIECTBE.

BanenTHOCTh XMMHYECKUX 3JeMEHTOB. OmpeneneHue BaJCHTHOCTH 3JEMEHTOB MO (opmyse OMHApHBIX
coenuHeHni. CocTaBlIeHHE XUMHUECKUX (OpMYJT OMHAPHBIX COSAMHEHUN MO BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIDHOE Y4Y€HHE. 3aKOH COXpaHEHUsT Macchl BemlecTB. JKu3Hb W aestenbHOCTh M. B.
JlomonocoBa. XuMH4YeCcKue ypaBHEHHU. THUIIBI XUMHYECKAX PEAKIIUM.

Kucnopon. Haxoxnenue B mpupoie. [lonydenue kucnoposia B 1abopatopuu v mpombliiieHHocTd. Guznueckue
U XMUMHUYECKHe cBoiicTBa kucimopoaa. ['openne. Okcunpl. IIpumenenune kucnopona. KpyroBopor kuciiopona B
npupojie. O30H, aAIOTponus Kuciiopoa. Bo3ayx u ero cocran. 3amuta atMochepHOTO BO3AyXa OT 3arpsi3HEHUM.

Bonopon. Haxoxnenue B mpupoe. [lomyuenue Bogopoaa B 1abopaTopuul ¥ MPOMBIIIIIEHHOCTH. DU3NUecKre
U XMMHUYECKHE CBOMCTBA BOJI0poaa. Boopoa — BoccTaHoBUTEb. Mepbl 6€30acHOCTH pU padOoTe ¢ BOJIOPOIOM.
[Ipumenenue Boiopoaa.

Bopna. MeTtoas!l onpeniesieHns cocTaBa BOJIbl — aHaNU3 U cuHTe3. dusnueckue cBoMcTBa BOAbl. Bona B mpupoe
U CIIOCOOBI €€ OYMCTKU. Adpalius BoJIbl. XUMHUYECKHUE CBOMCTBA BOIbI. [IprmeHenune Bosl. Boma — pacTBopurerns.
PactBOopuMOCTS BelecTB B Boge. MaccoBast 1011 paCTBOPEHHOIO BEIIECTBA.

KonunuectBennble oTHOmeHus B xumMun. KonndectBo BemiectBa. Mosib. MousipHass Macca. 3aKkoH ABOTaapo.
Mounsipubiii 00bE€M razoB. OTHOCUTENbHAS IMJIOTHOCTh ra3oB. OOBEMHBIE OTHOIIEHHS Ta30B MPU XUMHYECKUX
peaKuusx.

Baxneiimume kiacchl HeOpranuueckux coequHennii. OKCHIIbI: cocTaB, kiaccudukanus. OCHOBHBIE U KUCIOTHBIC
okcuapl. HomeHnkiarypa okcuoB. PU3ndeckue 1 XUMHUYECKUE CBOMCTBA, MOJIyYEHUE U IPUMEHECHUE OKCUIOB.

IMunpoxcuasl. Knaccudukarus ruapokcunoB. OcHoanus. Cocrta. [l[énoun u HepacTBOpHMBbICE OCHOBAHMS.
Homenknarypa. ®@u3nyeckue U XUMUYECKHME CBOMCTBA OCHOBaHWW. Peakuus neutpanmzauuu. [lomydyeHue u
MpUMEHEHUE OCHOBaHMM. AM(OTEPHBIE OKCUIBI U THIPOKCHUJIBI.

Kucnote: cocraB, kimaccudukanus u HOMEHKIarypa. Dusndeckne W XUMHUUYECKHE CBOWCTBA KHCIIOT.
BrITecHUTENBHBIN P METAILIIOB.

Conu: cocTaB, kinaccudpukalms 1 HOMeHkIarypa. Gu3nueckue CBOMCTBa colield. PacTBopuMOCTh cosiell B BOJIE.
Xumudeckue cBoicTBa cotieir. CriocoObl osryueHust cojieid. [IpuMmeHenue coneil.

['eHeTnyeckas CBSI3b MEXKIAY OCHOBHBIMHU KJIACCAMU HEOPTAaHUYECKUX COCAUHEHUM.



Paznen 2. Ilepnoanyeckuii 3aKOH M MepuoanvecKas cucreMa xumuueckux iemeHToB /. U. Menpaesneena.
Crtpoenne aToma

[lepBoHavaNIbHBIE MOMBITKY KJIaCCU(UKAIIMN XUMUYECKUX 3JIeMEHTOB. [loHATHE O TpynIax CXOHBIX 3JIEMEHTOB.
EcTecTBeHHbIE ceMeicTBa MIETIOYHBIX METAIIJIOB M FaJIOT€HOB. biaropo/iHbIe rasbi.

[Mepuonnueckuii 3axon 1. 1. Menneneesa. [leproguyeckas cuctema Kak €CTeCTBEHHO-Hay4YHas Kiaccudukanus
XUMUYECKUX JJeMeHToB. TabmuuHas ¢opma TMpeACTaBICHHS KIACCUPUKAUA XUMHUYECKUX JJIEMEHTOB.
CrpykTypa Tabnuibl «llepuogndeckas cuctema xumudeckux sneMenToB . . MenaeneeBa» (kopoTkas popma):
A- u b-rpynnsl, nepuoasl. Guznueckuii CMbICT TOPSIAKOBOTO 3JIEMEHTA, HOMEpa MEepHo/ia, HoMepa TPYIIbl (715
AIIEMEHTOB A-TPYIIII).

Crpoenue atoma: siIpo U 3JIEKTpOHHast 000siouka. COCTaB aTOMHBIX SiA€pP: NPOTOHBI U HEUTPOHBI. M30TOMBI.
3aps1 aTOMHOTO Spa, MaCCOBOE YUCIIO, OTHOCHTENIbHAsA aToMHasg Macca. CoBpeMeHHass (opMyIHpOBKa MOHITHUS
«XUMHUYECKHUM DJIEMEHTY.

DJIeKTpOHHAs 000JI0YKa aToMa: MOHSATHE OO0 SHEPreTUYECKOM YPOBHE (DJIEKTPOHHOM CJIOE€), €r0 €MKOCTH.
3anoJHEHUE DJIIEKTPOHHBIX CJIOEB Yy AaTOMOB 3JIEMEHTOB MEpPBOrO—TpeThero nepuoaoB. CoBpeMeHHas
dbopMyIUpOBKA IEPUOTUYECKOTO 3aKOHA.
3HaYeHue NepUOANYECKOro 3akoHa. HayuHble JOCTHXKEHUS

Paznen 3. CTtpoenne BemecTBa

BHGKTpOOTpI/ILIaTeJ'II)HOCTB XUMHUYECKUX dJIEMEHTOB. OCHOBHBIE BHU/IbI XUMHYECKOHN CBSI3U: KOBAJICHTHAs
HCTIOJIsAApHAasA, KOBAJICHTHA IMOJIsIpHAsA, HOHHAA. BaneHTHOCTE DJIEMEHTOB B CBETE BHGKTpOHHOfI TCOPHUHU. CrenieHb
okucieHus. [IpaBuna onpeneneHrs CTeIeHN OKUCICHUS DIIEMEHTOB.

9 kJ1ace
Paznen 1. MHoroo0pasue XuMmu4eCKUX peakuuu

Kiaccudukanust XuMU4eCKUX peakiuii: peakiiuu COSAMHEHUS, Pa3JIOKEHHUs, 3aMeIleHUsI, OOMEHa.
OKUCIUTENBHO-BOCCTAHOBUTENBHBIC peaKIui. OKUCIUTEIb, BOCCTAHOBUTEIIb, IPOLIECCHI OKUCIIEHUS U
BoccTaHOBJIeHUS. COCTaBICHUE YPABHEHU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C TOMOIIBI0 METO/1a
AIIEKTPOHHOTO OajaHca.

TernoBbie 3 (HEKTHI XUMUYECKUX PEAKITUI. IKZOTEPMUUECKUE U SHIOTEPMHUUECKUE PEAKITUH.
TepMmoxumuyeckue ypaBHeHUs. Pacu€Tsl 0 TEPMOXUMUYECKUM YPABHEHUSIM.

CkopoCTh XUMUYECKHUX peaKInii. @aKTOPBhI, BIUSIONINE HA CKOPOCTh XUMUUYECKUX PEAKIIUM.
[IepBoHayanbHOE NPEACTABICHUE O KaTaJIU3E.



OO6patumeble peakuuu. [loHsiTHE 0 XUMUYECKOM PaBHOBECHUH.

XUMHUUYECKHE peaKIMi B BOJAHBIX pACTBOpaxX. DIEKTPOIUTHI U HEANEKTpouThl. MoHbl. KaTroHbI 1
aHUOHBL. [ uOpamuas meopus pacmeopos. INEKTPOTUTHUECKAs JUCCOLMAIINS KUCIOT, OCHOBAaHUM U COJIEH.
Cna0ble U CUIIbHBIC IEKTPOJIUTHI. CTeneHb Aucconnanuu. Peakiiuu noHHoro ooMeHa. Y ciioBHsl T€UEHUS
peakiuii HOHHOTO 0OMEeHa 10 KOHI[a. XMMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCTUHEHUN B
CBETE MPEACTABICHUMN 00 JIEKTPOITUTHUECKONU TUCCOIMAIIMN U OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITUSIX.
Ilousmue o eudponause coneil.

Paznen 2. Muoroo0pa3ue BeuiecTn

Hewmeramel. ["anorenst. [looxxenne B n€EpuoANYECKON CUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHHE UX
atoMoB. Haxoxnaenue B mpupoae. Pru3nyecKkrue 1 XUMUYECKHUE CBOMCTBA rajJoreHoB. CpaBHUTENbHAS
XapaKTEepUCTHUKA raJioreHoB. [lonydenue n npumeHenue ramoreHoB. Xuop. Gu3ndeckne 1 XMMUYECKUE CBOMCTBA
xynopa. [Ipumenenue xnopa. Xnoposogopon. ®uznueckue cporictsa. [lonmyuenne. CossiHas KMCIOTa U €€ CONM.
KauecTBeHHas peakius Ha XJIOpUA- MOHBL. Pacrnio3naBaHue XJIOpUA0B, OpOMHUJIOB, HOAUIOB.

Kucnopon u cepa. IlonoxeHue B NEpUOIAYECKON CUCTEME XUMHUUYECKUX IJIEMEHTOB, CTPOCHUE UX aTOMOB.
Cepa. Anmnorponus cepbl. PU3NUECKUE U XUMHUECKHE cBoMicTBa. Haxoxnenue B nipupose. [Ipumenenue cepsl.
CepoBonopos. CepoBoiopoHast kuciioTa u €€ conu. KauectBeHHast peakius Ha cylibpua-uonbl. OKcu
cepri(I'Y). dusndeckue u xumuueckue cpoiicta. [Ipumenenune. CepHucras kuciora u e€ coiau. KadecTBeHHas
peakuus Ha cyiabhuT-uoHbl. Oxcun cepoi(Y 1). CepHast kucinora. XuMHUYECKHUE CBOWMCTBA pa30aBIICHHON U
KOHIIEHTPUPOBAHHOW CepHOM KUCIOTHI. KauecTBeHHas peakius Ha Cyib(aT-uOoHbl. XUMUYECKHUE PEaKIIUu,
JIeXkKaIMe B OCHOBE MOJyYEHUS! CEPHOM KHUCIIOTHI B IPOMBILIICHHOCTH. [I[puMeHeHre cepHON KUCIIOTHI.

A30T 1 pocdop. [losnoxkeHre B mepruoOIUIECKON CUCTEME XUMUUECKUX DJIEMEHTOB, CTPOCHUE UX aTOMOB.
A30T, pu3NUeCcCKUe U XMMHYECKHE CBOMCTBA, MOoTyueHue U npumeHenue. KpyroBopor azora B mpupojie. AMMHUAaK.
DuU3NYECKNE U XUMUYECKNE CBOMCTBA aMMUAKa, MojydyeHne, npumeHenue. Coin aMMOHMS. A30THAasI KUCJIOTA U
e€ cBoiicTBa. OKUCTUTENbHBIE CBOMCTBA a30THOM KUCIOTHI. [loiyueHre a30THOM KUCIIOTHI B TAOOPATOPHUHU.
XUMHUUYECKHUE PEAKIIUH, JICKAIINE B OCHOBE MOJTYUYEHUS a30THOM KUCIIOTHI B MPOMBIILICHHOCTH. [[prmeHneHue
a30THOM KUCHOThI. COJIM a30THOM KUCIIOTHI U UX MTpUMEHEHUE. A30THBIE YAOOPEHHUS.

dochop. Ammorporus dhochopa. Puszndeckrue u xuMuaeckre cpoictBa hochopa. Oxcun dhochopa(y).
docdopnas kucnota u e€ conu. DochopHbie yI0OpeHHUS.

Yraepon u kpemuuid. [loyiokeHne B NEPpUOANIECKON CUCTEME XUMUYECKUX JJIEMEHTOB, CTPOCHUE UX
aTOMOB. YTiepoa. Amutotpomnus yriepoaa. @u3nueckue 1 XUMUIECKHe CBOMCTBA yriiepoaa. AIcopOIus.
VYrapHblii Ta3, CBOMCTBA U (U3HOJIOTHIECKOE ACUCTBUE. YTIEKUCIBIN ra3. YTrojbHas KUCJIOTa U €€ COJH.



KauectBennas peakius Ha kKapooHaT-noHbL. KpyroBopot yriaepoaa B mpupozae. OpraHu4ecKue COeTUHECHUS
yriiepoza.

Kpemnunii. Oxcua kpemausi(I'Y). Kpemuuesas kucinora u e€ conu. Cmexno. L{emenm.

Meraiel. [losoxkeHne METAIIOB B MEPUOJUYECKON CHCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHE UX
aToMoB. MeTtammnueckas cBsi3b. OU3HMUECKHE CBOMCTBA METAIUIOB. Psii aKTUBHOCTH METAJUIOB
(9MEKTPOXUMHYECKUH PsiJl HAMIPSKEHUN METaNIoB). XMMUYECKHe CBOMCTBA MeTauioB. O01IMe crocoobl
noy4deHust MmetauioB. CIIaBbl METAJUIOB.

[[lenounsie meTaibl. [1010KeHNE MIEIIOYHBIX METAIUIOB B IEPUOIUYECKON CUCTEME, CTPOEHHE UX ATOMOB.
Haxoxnenue B npupoae. ®uzndeckue 1 XMuMUYECKHUE CBOMCTBA IIEJIOYHBIX METAJUIOB. [[puMeHeHrE METOYHBIX
METAJIOB U UX COCAUHECHUMU.

[llenouno3emenbHbIe MeTaUIbL. [[0JI0)KEHNE METOYHO3EMETBHBIX METAJNIOB B IEPUOIMYECKON CUCTEME,
cTpoeHue ux atomoB. Haxoxxnenue B mpupoe. Marauii 1 Kajaplui, NX BaXKHEUIINE coeuHEHUsA. KECTKOCTh
BOJbI U CIIOCOOBI €€ YCTpaHEHHUS.

Amromunnii. [lomoxenne amoMuHuA B IEPUOIUYECKON CUCTEME, CTPOEHHE ero atoma. Haxoxienue B
npupoze. dusndeckue U XUMHUECKUE CBOMCTBA anmtoMuHuA. [I[pumenenne antoMutaus. AMPOTEPHOCTh OKCHIA U
TUAPOKCUIA ATFOMUHUSL.

Kenezo. [lomoxeHne xene3a B MEPUOIUUECKON CUCTEME, CTPOCHUE €ro aroma. HaxoxxaeHue B mpupoie.
Ou3nNYECKne U XUMUYECKHE CBOMCTBA Xkeje3a. BakHenIne COeqUHEHUS kKelle3a: OKCUIbI, TUAPOKCHUIBI U COJIU
xenesa(Il) u xenesa(1ll). KauecTBeHHblE peakuuy Ha HOHEI Fe?* u Fed*,

Paznen 3. Kparkuii 0030p BakHeHIIMX OPraHMYeCKUX BellecTB

[Ipenmer opranmueckor xumuu. HeopraHudeckne u OpraHMYECKUE COCIMHEHMS. YTJIEpOoJ — OCHOBA
*u3HHU Ha 3emiie. OCOOEHHOCTH CTPOCHHS aTOMa YIJIepo/ia B OPraHUYECKUX COCTUHECHUSIX.
VYrneBogoponasl. IlpenenbHbie (HACHIEHHBIE) YTJIEBOAOPOAbL. MeTaH, 3TaH, MpPONaH — MPOCTEUIINE

NPEICTaBUTENN MPEICIbHBIX YIieBoJ0po10B. CTpyKTypHbIE (HOpMYIIbI YIIIeBOAOPOIOB. I'oMonorndeckuil psa
IPEAEIbHBIX yINIEBOAOPOAOB. ['omonoru. dusznueckne U XMMHUYECKUE CBOMCTBA MPEAEIBbHBIX YIIIE€BOAOPOIOB.
Peakunu ropenus u 3amenienus. HaxoxaeHnne B npupoe NpeaeiibHbIX yIiIeBoA0po10B. [I[puMeHnenne meTaHa.

HenpenenbHble (HEHACHIIEHHBIE) YIJIEBOJOPOAbl. ODTUJIICHOBBIM Psifi HEMPEIENbHBIX YIJIEBOJOPOIOB.
OtwiieH. Ou3nueckue 1 XMMUYECKUE CBOMCTBA 3TWiEHA. Peakuusa npucoennuenus. KauecTBeHHbIE peakiuy Ha
stiiieH. Peakuns nomumepusanuu. [lonmatunen. [Ipumenenue stuseHa.

ALIETWIICHOBBIN Psii HENPEAENBbHBIX yriieBonoponoB. AneruneH. CpoiictBa aneruieHa. [IpuMmenenue
aleTUJICHA.



[TpowsBognbie yraeBoAOponoB. KpaTkuii 0030p OpPraHMYECKHX COCIWHECHUM: OJHOATOMHBIC CITUPTHI
(MeTaHoJI, ATaHOJ), MHOTOATOMHBIE CIUPTHI (ITUJICHTIIMKOJb, TJIUIEPUH), KapOOHOBBIE KUCIOTHI (MypaBbUHAS,
YKCYCHasi), CJIOXHbIE 3(UpPHI, KUPBI, YTIeBOAbl (TJIIOKO03a, caxapo3a, Kpaxmal, LeJUTI0I03a), aMUHOKHUCIIOTHI,
oenku. Pobs 6€IKOB B OpraHu3Me.

[ToHATHE O BBICOKOMOJIEKYJIAPHBIX BellecTBax. CTPYKTypa MOJIMMEPOB: MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, CTEMEHb NoJuMepu3aunu. [{oausTuIIeH, MoAMIpONIEeH, MOJTUBUHUIXIOPHI.

NMPUMEPHOE TEMATUYECKOE NNAHUPOBAHUE
8 knacc
(2 u B Hepgemnto, Beero 70 4, U3 HUX 59 — pe3epBHOE BpeMsi)

PA3IEI

OcHoOBHBIE
(OcCHOBHBIE BU/IbI 1eSITEIbHOCTH 00Yy4AIOIIMXCH [HANPABJICHUS

Koaunuect KoauuecTtBO
Tembl 1151 U3yUeHUsI

BO 4acoB 4acoB
(HAa ypOBHe YHHBEPCAJIbHBIX Y4eOHBIX A€l CTBUII) BOCIUTATEILHOM
padoThI
Pa3nea 1. OcHoBHBIE 51 [Ipeamer xumun 1 Pa3nuuarh npeaMeTsl U3yUeHUs €CTECTBEHHBIX 1.1,1.3,1.5
MOHSATHS XUMHUM Hayk. HaGmromaTe cBOMCTBA BEIIECTB U UX
(YpoBeHb aTOMHO- MeToabl TO3HAHUS B XUMHUH 1 M3MEHEHUS B X0/1€ XUMUYECKUX PEAKLIUMN.
MOJIEKYJISIPHBIX YuuThCSA NPOBOJAUTH XUMUYECKHUM SKCIIEPUMEHT. 1.1,1.3,1.5
npeacrapJjeHuii) (51 1) UrcThie BellecTBa U CMECH. 1 Cobmro1aTh MpaBuiia TEXHUKH O€30MaCHOCTH.
O4KnCTKAa BEIIECTB Oka3bIBaTh MEPBYIO MTOMOIIb MPU OTPABIICHUSX,
0’KOTrax U TpaBMax, CBSI3aHHBIX ¢ PEAKTUBAMHU U
DuznuecKkue 1 XUMHYECKUE 1 mabopaTopHBIM 000PYIOBAHUEM.
SIBJICHUS. XUMUYECKHUE PEaKIINU 3HAKOMUTHCA ¢ JabopaTopHbIM oOopyaoBanuem.  (1.1,1.2,1.4

M3ydaTh cTpoeHHE IIIaMEHH, BBIIBUTasi TUTIOTE3bI U
MPOBEPSIS UX IKCIIEPUMEHTAIBHO.

PaznuaTh MOHATHS «YUCTOE BELIECTBO» U «CMECh
BEIECTB». YMETh Pa3/ieNiaTh CMECH METOJaMU
OTCTauBaHUs, PUIBTPOBAHUS U BHITAPUBAHUSL. 1.1,1.2,15
PazniaaTh QU3nUecKue U XUMUYECKHE SBJICHUS.
OnpenensaTs NPU3HAKH XMMUYECKUX PEaKIUil.
DuKCHPOBATH B TETPAIU HAOIIOJaeMbIe TPH3HAKT
XUMUYECKHX peaKIuii




ATOMBI, MOJICKYJIbI i HOHBI.
[TpocThie 1 CIIOKHBIE BEIICCTBA.
XUMUUECKUE DIIEMEHTHI.

SHAKU XUMHUYECKUX
JIIEMEHTOB. 3aKOH IMOCTOSHCTBA
CcoCTaBa BEIIECTB

Xumudeckue GopMyIIbI.

MaccoBas 101 XUMHUYECKOIO
JIEMEHTA B COEUHEHUU

Pa3inyaTh MOHATHS «aTOM», «MOJIEKYJIa»,
(XUMHYECKHUH JJIEMEHT», «MOH», «3JIEMEHTapHbIE
YgacTHLBD. Pa3nmnyars MOHATHS «BeNIECTBA
MOJIEKYJISIPHOI'O CTPOCHUS» U «BEILECTBA
HEMOJIEKYJISIPHOTO CTPOCHUSI.

DOopMyJIHPOBATH ONIPEACIICHUE TTOHATHS
(KPUCTAJUINYECKUE PELIETKUY.

OOBSICHATH 3aBUCHMOCTE CBOIMCTB BCIICCTBA OT THUIIQ
€ro KpUCTAJUIMYECKOU PEIIETKH.

Onpenensarb OTHOCUTENBHYIO aTOMHYIO Maccy
RJIEMCHTOB U BAJICHTHOCTD 3JICMCHTOB B 6I/IHapHBIX
coequHeHusAX. OnpenensaTb COCTaB MPOCTEUIINX
COCAMHEHUH 10 UX XUMHYECKHM (HOopMyIIam.

1.1,1.3,1.5

1.1,1.5,

1.1,1.5

Kucnopon

MccnenoBaTh CBOMCTBA M3YYaeMbIX BEILIECTB.
HaGmonats pu3nyeckre 1 XUMUYECKUE
[PEBPALLECHUS U3y4aEMBbIX BELIECTB.

1.1,14,15,1.6

BOSI[YX Hn €ro coCraB

Pacrio3HaBaTh ONMBITHBIM YTEM KHCIOPO/I.
OnuchIBaTh XUMHUYECKUE PEAKIINH, HAOII0JaeMbIEe B
X07I€ IEMOHCTPAIIMOHHOTO U J1a00paTOPHOTO JK-
CIIEpUMEHTOB. /lenaTh BBIBOJIBI U3 PE3YIbTaTOB
[TPOBEIEHHBIX XUMUYECKUX OIBITOB.

'Y4yacTBOBaTh B COBMECTHOM OOCYKICHUU
[PE3yJIbTAaTOB ONBITOB. OKa3bIBaTh NEPBYIO MOMOIIbL
[IPU OTPABJICHUSX, 0)KOT'aX U TpaBMax, CBA3aHHbIX C
[peakTHUBaMu U Ja0OPaTOPHBIM 000PYL0BAaHHEM.
CocTaBnsaTb GOpPMYIIBI OKCHUIOB TIO U3BECTHOM
BaJICHTHOCTH 3JIEMEHTOB. 3allUChIBAaTh MPOCTEUILINE
YPaBHEHUSI XUMUYECKUX PEAKIUH.

[Tosnb30BaTbes nHGOpPMaLIUEN U3 APYTUX
VMCTOYHUKOB JJISl IOATOTOBKU KPATKUX COOOILICHHH.
['OTOBUTH MPE3EHTALMH 110 TEME

1.1,14,15,1.6

Bonopon

HccienoBaTh CBOMCTBA M3yYa€MbIX BEIIECTB.
Habmonats ¢pu3nueckrue u XUMUYECKHe
MpEeBpaIleHNs U3YYaeMbIX BEIIECTB.

1.1,141516




OnuckIBaTh XUMHUECKHUE PEAKIMH, HA0II01aeMbIe B
XOJI€ IEMOHCTPAIMOHHOTO U IA0OPaTOPHOTO JK-
criepuMeHTOB. | Pacio3HaBaTh ONBITHBIM ITyTEM BO-
nopo. 1 CobmronaTh nmpaBuiia TEXHUKH 0e3-
oracHocTH. 1 JlenaTh BBIBOJBI U3 PE3yJIHTATOB
MPOBEIEHHBIX XUMUYECKUX OMBITOB.

'Y4acTBOBaTh B COBMECTHOM OOCY>KICHHUH
[pe3yJIbTATOB OMBITOB. | 3arKUChHIBaTh MPOCTEMIINE
YPAaBHCHHSI XUMUYECKUX PEAKIIHI.

[Tonb30BaTbes nHGOpMaLIUEH U3 APYTUX
MCTOYHUKOB JJISI TOJATOTOBKH KPATKUX COOOIIECHUIA.
['OTOBUTH MPE3EHTAIMH 110 TEME

Bona. PactBopsl

VccnenoBaTh CBOWCTBA M3y4aeMbIX BEIIECTB.
HaGmronates pu3nyeckre 1 XUMUYECKUE
MPEBPALICHHS U3yYaeMbIX BEIIECTB.

OnuchIBaTh XUMHUYECKUE PEAKIIMH, HAOII0JaeMbIC B
X0JIe IEMOHCTPAIIMOHHOTO U J1a00paTOPHOTO K-
criepuMeHTOB. 1 J/les1aTh BBIBO/IBI U3 PE3YIbTATOB
MPOBEACHHBIX XMMUYECKUX OITBITOB.

'Y4acTBOBaTh B COBMECTHOM OOCYKICHUU
[PE3YJBTATOB ONBITOB. 3AMKCHIBATH MPOCTEHIIINE
YpaBHEHUSI XUMUUECKUX PEAKIIUMA.

1.1,14,15,16

KonndyecTBeHHBIE OTHOIIICHHS B
XUMHNH

KomxnuectBo BellecTra. Mob

ModsipHast Macca v MOJIIPHBIN
00BEM

[Ipocreiimme pac4€Tsl 11O
XUMHYECKUM YpaBHEHUAM

(OCHOBHBIE KJIacChl He-
OpPraHNYeCKUX COCTMHEHUN

OKCHIBI

OcHOBaHUS

M cnosib30BaTh BHYTPU- U MEKIIPEIMETHBIEC CBS3H.
PaccunTheIBaTh MOJIIPHYIO MaccCy BEILIECTBA,
OTHOCUTEIIbHYIO TUIOTHOCTh Ta30B.

BbIyucnsaTh o XUMHUECKUM (hopMysaM U
XMMHYECKUM YPaBHEHHUSIM MaCCy, KOJIMYECTBO
BEIIECTBA, MOJISIPHBIN 00BEM IO U3BECTHOM Macce,
MOJISIPHOMY 00BEMY, KOJIMUECTBY OJTHOTO U3
BCTYNAIOLINX B PEAKLIUIO UJIU MTOTYYAOIIUXCS B
[pe3yJIbTaTe PEaKIMy BEIECTB.

Borancnsate 00bEMHBIE OTHOIICHHSI TA30B TPU
XUMHYECKHUX peakiusax. Mcrnoap30BaTh MpUMeEpPbI
[PELLIEHHS TUIIOBBIX 3a/1a4, 3aIa4HUKH C IPH-
BEJICHHBIMU B HUX AJITOPUTMaMHM PEIICHUS 3a71a4
HccienoBaTe CBOMCTBA U3yYaEMBbIX BEIIECTB.
Ha6mronaTe pusnveckrne 1 XUMHUIECKUE
[PEBPALLECHUS U3y4AEMBbIX BELIECTB.

OnuchIBaTh XUMHUYECKHUE PEAKIINH, HA0II0JaeMbIC B

1.1,1.5

1.1,15

1.1,1.5

1.1,15

1.1,1.5

1.1,1.5




XOJIC JICMOHCTPAIMOHHOTO U JJAOOPATOPHOTO IK-

CIIEpUMEHTOB. 1.1,1.5
CBoliCTBa OCHOBaHUM JlenaTh BBIBOIBI U3 PE3YJIHTATOB MPOBEAEHHBIX
IAM(OTEpPHOCTH XUMHYECKUX OIBITOB.
'Y4yacTBOBaTh B COBMECTHOM OOCYKIECHUHU 1.1,1.4,1.5,1.6
CBOMCTBA KHCIOT [PE3YJIBTATOB OIBITOB.
KiaccuduimpoBaTh n3y4aeMbIe BEIIECTBA 11O
KucioTHo-0CHOBHBIE cocTaBy U cBoiicTBaM. CocTaBIATh (HOPMYJIBI
WHIUKATOPBL: (peHondTanenH, OKCHI0B, KHCJIOT, OCHOBaHHH, COJIEH. 1.1,1.4,1.51.6
METUJIOBBIM OpaH)KEBBIH, JTAKMYC XapakTepru30BaTh COCTaB M CBOMCTBA BEIIIECTB,
Coum OTHOCSIIUXCS K OCHOBHBIM KJIacCaM
HEOPTraHUYECKUX COCTMHCHHM.
3anuceIBaTh MpocTeimue ypasHeHus: xumudeckux [1.1,1.4,1.5,1.6
eaKIui
Pa3znea 2. [lepBoHavYaIbHBIC TIPEI- KnaccudunupoBars U3y4eHHbIE XUMUYECKHE 1.1,1.4,1.5,1.6
[lepuoguyecknii 3aK0H CTaBJICHHS O €CTECTBCHHBIX DJICMEHTBI U KX COCIUHEHMUS.
W nepuoauvecKast ceMelCcTBaX XUMUYECKHUX CpaBHHMBATh CBOMCTBA BEIIECTB, MPUHAICKAIINX K
cHCTeMa XUMHYECKHX SJICMCHTOB [Pa3HBIM KJIaCCaM, XUMUYECKHUE PJIEMEHTHI Pa3HBIX
niaemenToB 1. U. CpyNI. Y CTaHABIUBATH BHYTPU- U MEXK-
MennesieeBa. CTpoeHue [leproanueckuii 3aKoH 1 rpenMeTHble cB3U. DopMyIHpoBaTh 1.1,141516

atoma (7 4)

repuoanuecKas cuctema
XUMHUYeCKUX djiemeHToB 1. 1.
MeneneeBa

Crtpoenue atoma. Cocras
ATOMHBIX SITIEP
DNeKTpoHHask 000J0YKa aToMa

[lepnonnueckas cuctema Kak
€CTCCTBEHHOHAYYHAast
KJ1acCU(pUKALNA XUMHUUECKUX
DIIEMEHTOB

nepuoanudeckuil 3akoH /1. 1. Menneneesa u pac-
KpBIBAaTh €0 CMBICI. XapaKTEPU30BaTh CTPYKTYPY
nepuonndeckoi Tabnunpsl. Paznnyare nepuoss, A-
u b-rpynnsl. O0BACHATH GU3NYECKUN CMBICH T10-
[PAIKOBOIO HOMEpa XMMHUYECKOT'0 JJIEMEHTA,
HOMEPOB IPYIIIBI U IEPUOJA, K KOTOPBIM DJIEMEHT
[IPUHAJUIEKUT B Iepuoandeckon cucreme [I. 1.
MeHieneeBa; 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
PIEMEHTOB B IIPe/ieaX MaJIbIX IEPUOAOB U
A-rpynn. @opMyIMpoBaTh ONPEAEIICHUS TOHITHN
«XAMHUYECKUM 3JISMEHT,

IIOPSIIKOBBIN HOMEP», «MACCOBOE YUCIION,




«HU30TOIIBI», «OTHOCHUTENILHAS aTOMHAas Maccay,
KOIEKTPOHHAsE 000JI0UKAY, «ITEKTPOHHBIN CIION
(«9HEPreTHYeCKUil YPOBEHDY ).

Ornpeaenarb Yuciao NPOTOHOB, HEUTPOHOB,
PIICKTPOHOB Y aTOMOB XUMHUUYECKHUX 3JICMEHTOB,
MCIIOJIB3Y sl IEPUOAMYSCKYIO TaOIHUILY.

CocCTaBiIsITh CXEMbI CTPOCHHUS aTOMOB TepBbIX 20
PIIEMEHTOB MEPUOIUYECKON CUCTEMBI 3JIEMEHTOB.
XapakTepu30oBaTh XUMUYECKUE JIEMEHTHI Ha
OCHOBE HX ITOJIOXKEHHUS B MIEPUOANIECCKON CHCTEME U
0COOCHHOCTEH CTpOCHUs UX aTOMOB. JlenaTh
[YMO3aKJIIOUEHHsSI O XapaKTepe U3MEHEHUs CBOICTB
XUMUYECKHUX AJIEMEHTOB C YBEITUYCHUEM 3aPsI0B
ATOMHBIX sifiep. MccnenoBarh CBOMCTBA H3yUaeMbIX
BemecTB. HaOmronare hpusndeckne u XUMHISCKUC
MPEBPALICHHS U3yYaeMbIX BEIIECTB.

OnuchIBaTh XUMHUYECKUE PEAKIIMH, HaOII0JaeMbIC B
X0JI¢ PKCIIEPUMEHTA. Y 4aCTBOBAaTh B COBMECTHOM
00CYXICHUH PE3YyJIbTaTOB OMBITOB

XUMHYECKAsA CBI3b
Buapl XUMHYECKOH CBSA3U
CTeleHs OKUCIEHUS DJIEMEHTOB

DopMyIHPOBATh ONIPEACIICHUS TIOHITUI
«(KOBAJIGHTHAs HETIOJISIPHAS CBS3bY, «KOBAJIEHTHAS
MOJIIpHAs CBSI3bY, KMOHHAS CBSI3b», «CTCIICHD
OKHUCIICHUS», «IIIEKTPOOTPULIATETHHOCTEY.
OHpC)IGJ'IS[TI) THUIT XI/IMH‘IGCKOﬁ CBA3HU B COCINMHCHUAX
Ha OCHOBAaHUU XUMHUYECKOU (HOPMYIIBL.
OnpenensTh CTeNeHb OKUCIECHUS 2IEMEHTOB B
COCINHCHUAX.

CocTaBnarh (HopMyIIbl BEHIECTB MO CTENIEHU
OKHMCJIEHHUS DJIEMEHTOB.

'Y cTaHaBIMBAaTh BHYTPU- U MEKIIPEIMETHBIC CBS3H.
CocCTaBIATh CPaBHUTEbHBIE M 0000IIA0IIHe

Ta6J'II/II_U>I, CXCMBI

1.1,1.5




9 kjaacc

(2 u B Hegemnto, Becero 70 u, u3 HUX 3 4 — pese

BHOE BpeMs)

Pazgen KouaunvecTBo [TeMbl 1i1st u3y4yeHust KoanuecTtBo (OCHOBHBIE BHABI A€ATEILHOCTH OcHOBHBIE
4acoB 4acoB oOyuaronuxcsi (Ha ypoBHEe YHMBEPCAJIbLHBIX  [HANpPAaBJIEHUs
Y4€eOHBbIX J1eliCTBMIA) BOCIIUTATEJILHOM
a00ThI
Pa3jnen 1.Muorooopasue 15 Kiaccudukanust XaMUUeCKIX 1 KiaccudunupoBaTh XUMHUECKHE PEAKITUH. 11,15
XHUMHYECKHX peaKuui [PEaKUUii: pEaKLIUU COCIMHEHNS, [[prBOANTH TPUMEPHI PEAKLIMI KaKI0I0 THIIA.
(15 u) pa3IoKeHMs, 3aMeleHrs, 0OMEeHa Pacrio3HaBaTh OKUCIMTEIBHO-
Kiuacenpuxanus BOCCTAaHOBUTEJbHbIE peakiuu. OnpenensTh
XHUMHYECKHX peaKkuuid OKUCIUTENBHO- 1 OKHCJIMTENb, BOCCTAHOBUTEIb, ITPOLIECC
(7uacos) BOCCTAHOBUTEIIbHBIE PEAKIIUN OKHCIIEHUs, BoccTaHOBIeHUs. Habmonats u 11,15
OIMCHIBATh XMMUUYECKHE PEAKIIUU C TIOMOIIBIO
DK30- ¥ DHIOTEPMHUYECKHE 1 E€CTECTBEHHOTO S3BIKA U SI3bIKA XUMUH.
[peaKkuu VccnenoBaTh ycinoBus, BIUSIOIINE HA CKOPOCTh
XUMUYECKOH peakiuu. OnuchIBaTh yCIOBUS, 1.1,1.4,1.5
CKOpPOCTh XUMUYECKUX pPEaKUi 1 BIIUSIIOIIME HA CKOPOCTh XUMUUYECKON pPeakIluu.
[IpoBOIUTH TPYMIIOBBIE HAOIIOACHUS BO BpeMs
OOpaTuMble 1 HEOOPATUMBIE 1 MPOBEACHUS JEMOHCTPALIMOHHBIX OMBITOB.
peaxkuuu 'YyacTBOBaTh B COBMECTHOM OOCYKJIEHUU 1.1,1.5
[pe3yabTaTOB ONBITOB. COCTaBIATH
TEPMOXUMHYECKUE YPABHEHUS PEAKITUH.
Borancnsate TemnoBoi 3¢ (GeKT peakiuu mo eé 1.1,1.3,1.5,

TEPMOXUMHUYECKOMY YPABHEHHIO




XUMHYECKUE PEAKIIUU B BOJHBIX
[pacTBOpax

3JI€KTpOJII/ITI/I‘-IeCKa$I JUucconranusa

IPeakuimu MOHHOTO OOMEHa U
YCIIOBHS UX MPOTECKAHUS

O60011aTh 3HaHMS O pacTBOpax. [IpoBoauTH
HaOJII0ICHNUS 3 TIOBEICHUEM BEIIECTB B
[pacTBOpax, 3a XMMMUUYECKUMHU PEAKIUsAIMU, IPOTE-
KaIOLIMMH B pacTBopax. DopmynupoBartb
onpeieNieHUs] HOHITUH «3JIEKTPOIUTY,
((HEDIIEKTPOJIUT, «IIEKTPOIUTUYECKAS JHCCO-
nuanusy. KoHkpeTusupoBaTs NOHATHE

«rom». O000IIATE MOHATHS «KAaTHOH), «AHHOHY.
VccnenoBaTh CBOMCTBA PACTBOPOB
AIIEKTPOIUTOB. ONUCHIBATH CBOWCTBA BEIIECTB B
X0/1€ JEMOHCTPALMOHHOTO U J1a00paTOpPHOTO
bKcriepruMeHToB. CoOM0aaTh NpaBuiIa TEXHUKU
0€301acHOCTU. XapaKTepU30BaTh yCIOBUS
TEYCHUSI PEaKuii B PaCTBOPAX IEKTPOIUTOB JI0
KoHIIa. OnpeaessITh BO3MOXXHOCTh MPOTEKAHUS
[peaKuii HFOHHOTO OOMEHa.

1.1,1.3,15

1.1,15

1.1,1.3,1.5

Paznen 2. Muorooopasue
BemnlecTB (43 4)
XuMHYeCKHe peakunu B
BOJHBIX PacTBOpax

(9 yacoB)

43

Hemeramnbl (oOmias xa-
PaKTEPHUCTUKA 10 UX TIOJIOKEHUIO
B IICPHOMYCCKON CHCTEME XH-
MUYECKHUX AJIEMEHTOB).

3aKOHOMEPHOCTH U3MEHEHUS B
nepuoaax u rpymnmax Gu3ndeckux
M XUMUYECKUX CBOMCTB MIPOCTHIX
BEILECTB, BBHICIINX OKCHJIOB U
KHCJIOPOJICOACPIKAIINX KUCIIOT,
00pa30oBaHHBIX HEMETAJIaMU
BTOPOTO U TPETHETO MTEPHOJIOB
["anmoreHsl

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUsI CBOWCTB
HEMETAJUIOB B IEpHOJAX U A-rpyIax.
XapakTepHu30BaTh raJIOT€HbI HA OCHOBE UX
MOJIOKEHUS B repuoandeckon cucreme /1. U.
MeHieneeBa 1 0COOEHHOCTEH CTPOSHUS UX
aTOMOB. OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS
CBOICTB raJIOr€HOB 110 NIEPUOLY U B A-TpyMIax.
OnuceIBaTh CBOICTBA BEIIECTB B XO€
ITEMOHCTPAIIMOHHOT0 M Ja00paTOPHOTO
pKCIIepUMEeHTOB. CoOI0aTh TEXHUKY
Oe3onacHOCTU. Pacrio3HaBaTh ONBITHBIM ITyTEM
COJISIHYIO KUCJIOTY U €€ COJH, OpOMUIBI. HOTUIBI.
Vcrionb30BaTh NPUOOPETEHHDIE 3HAHUS U YMEHHUS
B MPAKTUYECKOMN AEATEITHHOCTH U MOBCEIHEBHOM
PKU3HH C IeJIbI0 O€30M1aCHOT0 OOpaIleHus C
BEleCTBAMH U MaTepHUaIaMH U SKOJIOTHYECKH
PaMOTHOI'O IIOBEJIEHNUS B OKPY XKaloOIIeH cperie.
BBIU4HCIISITE MaCCOBYIO JOJIKO PACTBOPEHHOTO
BELIECTBA B paCTBOpE

1.1,1.3,1.5

1.1,1.3,1.5

1.1,1.3,1.5




Kucnopon u cepa (7 yacoB)

Kucnopon u cepa

XapakTepusoBarh 351eMeHTHI |V A- rpymnmbl
(OATpYIIIBI KUCIOPOAA) HA OCHOBE MX
MOJI0’KEeHUs B epruoandeckon cucreme /1. U.
MeneneeBa 1 0COOEHHOCTEH CTPOSHHS UX
aToMOB. OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS
cBOICTB 31eMeHTOB |V A- rpynmel 1o nepuony u
B A-rpynnax. XapakTepu30BaTh aJUIOTPOIHUIO
KHCJIOPO/a U CePhl KaK OJHY U3 IPUYHUH
MHOTrooOpasus BeniectB. OnMChIBaTh CBOWCTBA
BEILIECTB B X0JI€ IEMOHCTPALMOHHOTO U J1abo-
patopHOro sKcrepuMeHToB. COOMI0aTh TEXHUKY
0e3onacHocTU. OKa3bIBaTh NEPBYIO MOMOLIb IIPH
OTPaBIICHUX, 0KOTaX U TPaBMaX, CBSI3aHHBIX C
[peaKTUBaMU 1 Ja0OPaTOPHBIM 000PYAOBAHHEM.
OmnpenensiTe MPUHAAIE)KHOCTD BEIIECTB K
OIpeIeIEHHOMY KJIACCY CO€AMHEHUI.
ConocTaBisaTh CBOWCTBA Pa30aBIEHHON U
KOHIIEHTPUPOBAHHON CEpPHON KUCIIOTHI.
3anucpIBaTh YpaBHEHUS peaKuii B HOHHOM BH/JIE
C YKa3aHUEM I1epexo/ia 3JEKTPOHOB.
Pacrio3HaBaTh ONBITHBIM ITYTEM PaCTBOPHI
KHCIIOT, CyJb(GUAbL, CYIbOUTHI, CYTb(aTHI.
Vcnonp30BaTh NpUOOPETEHHBIE 3HAHUS U YMEHUS
B IPAKTUYECKOH J1eTETbHOCTH U IOBCEAHEBHOM
PKU3HHM C 11EeTTbI0 0€301MacHOT0 00paIieHus ¢
BEIIECTBAMH U MaTepHajaMH U SKOJIOTHUECKH
PaMOTHOI'O NIOBE/IEHUS B OKPYXKaloIlIel cpeie.
BbIUNCIIATE IO XUMUYECKUM YPaBHEHHUSAM Maccy,
00BEM M KOJIMYECTBO BEIIECTBA OJTHOTO U3
MPOJYKTOB PEAKIIMU IO Macce HCXOHOTO
BellecTBa, 00bEMY MU KOJIMYECTBY BEILIECTBA,
COJIEPIKALIIETO ONPENETIEHHYIO JIOJII0 TPUMECEH.
["OTOBUTH KOMITBIOTEPHBIC TIPE3EHTAIINH TI0 TEME

1.1,1.3,14151.6




A3ot 1 pochop (10 yacos)

10

Azot u pochop

10

XapakTepu30BaTh IEMEHTHI VA- rpyIbl
(MOArpyIIIbI @30Ta) HA OCHOBE UX MOJO0KEHUS B
MEepUOIUIECKON CHUCTeME U OCOOCHHOCTEN
CTpoeHust X aToMOB. OOBSACHSTD
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB DJIEMEHTOB
VA- rpynnsl. XapakTepu3oBarb AJUIOTPOIIHIO
dbocdopa Kak oaHYy U3 IPUUYUH MHOTO00Opa3Us
BeniecTB. ONnuchIBaTh CBOWCTBA BELIECTB B X0J1€
MEMOHCTPAIIMOHHOTO ¥ 1a00paTOPHOTO
HKCIIepuMeHTOB. Co0JI0JaTh TEXHUKY
6e3onacHocT. OKa3pIBaTh NEPBYIO MOMOLIH IIPH
OTPaBJICHUSX, O’KOTax U TpaBMax, CB3aHHBIX C
[peakTHBaMu M 1a00PaTOPHBIM 000PYAOBAHHEM.
Y cTaHaBJIMBATh IPUHAIEKHOCTD BEILECTB K
OIpEACIEHHOMY KJIACCY COCIMHEHUM.
ComnocTaBisTh CBOICTBA pa30aBICHHON U
KOHILICHTPUPOBAHHOM a30THOW KUCJIOTHI.
CocTaBJIATh ypaBHEHUS CTYIIEHYaTON
Imucconuanyu Ha npumepe GocPOpHO KHCIOTHI.
3anuchIBaTh YpaBHEHUS PEAKLIM B HIOHHOM BUJE
C YKa3zaHUEM IMepexojia 3JeKTPOHOB.
Pacrio3HaBaTh ONBITHBIM IIYTEM aMMHAK,
[pacTBOPBI KUCIIOT, HUTPAT- U (pochaT-uoHbI, HOH
aMMOHMsI. Vcronb30BaTh NpuOOpETEHHbIE
3HAHUS U YMEHHUS B IPAKTHUECKOMN JESITeIbHOCTU
U TIOBCE/IHEBHOM KHM3HH C 11€JIbI0 0€30IacHOr0
oOpallleHus ¢ BEIIeCTBaMU U MaTepuaiaMy U
PKOJIOTMYECKH I'PaMOTHOI'O IIOBEJICHUS B
OKpY’KaroIIen cpeae. Berauciars MaccoByro
[PaCTBOPEHHOTO BELIECTBA B PACTBOPE.
[Tonb30BaTbes nHMOpMaLIUEH U3
ITOTIOTHUTEIBHBIX UICTOYHHUKOB JUJIS IOATOTOBKHU
KpaTKUX cooOLeHni. ['0TOBUTh KOMITbIOTEpHBIE

MPE3CHTANHU 110 TCMC

1.1,1.3,15




Yraepoa u KpeMHHI
(9 yacoB)

Yraepoa v KpeEMHHIA

XapakTepu3oBaTh 3eMeHThI [VA- rpynibl
(mOArpyIIIbI YIiepoaa) Ha OCHOBE MX MOJIOXKEHUS
B IIEPHUOMYECKON CHCTEME U OCOOCHHOCTEH
cTpoeHUs X aTOMOB. OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB AJIEMEHTOB
IVA- rpynnsl. XapakTepu30BaTh alJIOTPOIHIO
yTIepoaa Kak OJHYy U3 MPUYMH MHOTOOO0pa3us
BerecTB. ONMUCHIBATH CBOMCTBA BEIIECTB B XO/JI€
IMTEMOHCTPAIIMOHHOTO U J1a00paTOPHOTO
pKCIIepUMEeHTOB. CoOII01aTh TEXHUKY
6e3omacHocT. COnoCTaBIsATh CBOMCTBA OKCUIOB
YTIepoaa U KpeMHUS, OObSICHATH IPUUKUHY UX
pa3aInyui. YCTaHaBIMBATh IPUHAUICKHOCTD
BEIIECTB K ONpPeNeIEHHOMY KJIacCy COSAMHEHMIA.
/loxa3pIBaTh KUCIOTHBINA XapaKTeP BBHICIIUX
OKCHJIOB YIepoJa U KpEMHUs. 3alUChIBaTh
YpaBHEHUS PEaKIMii B MOHHOM BHJIE C YKa3aHUEM
repexoja 3JIeKTPOoHOB. OCyIeCTBIAT
B3aUMOIIPEBPAILICHUS] KApOOHATOB U
ruIpokapOOHaToOB. Pacmo3HaBaTh OMBITHRIM
MyTEM YTIIEKUCTBIN Ta3, KapOOHAT-HOHBI.
Vcrionb30BaThIPUOOPETEHHBIE 3HAHUS U YMEHHS
B MPAKTUYECKOMN AEATEIBHOCTH U MOBCEIHEBHOM
PKU3HU C I1eNTbI0 0€30MacHOro o0palieHus ¢
BEIIIECTBAMH M MaTepUajiaMU U SKOJIOTUUYECKH
FPaMOTHOT'O MTOBEJEHUS B OKPYKAIOLIEH cpefie.
BBIYuCISATE IO XUMUYECKUM YPaBHEHUSIM Maccy,
00BEM HIIM KOJTMYECTBO OJHOTO U3 MPOJIYKTOB
[PEAKIINH 10 MacCe UCXOTHOTO BEIIEeCTBa, 00bEMY
MJTU KOJIMYECTBY BEILIECTBA, COIEPKAIIETO OIpe-

IMTENEHHYIO JOJIIO TpUMeEcen

1.1,1.3,15




MeTtajuibl (13 yacoB)

13

MeTtamibl (o0rmas
XapaKTEpUCTHKA)

[I{enounbie METaIbI
[énouno3eMeIbHbBIC METAIIbI
A TrOMUHUI

Keneso

13

XapaKkTepru30BaTh METAJIJIbl HA OCHOBE MX
MOJIOKEHUS B IEPUOIUYECKOM CUCTEME U
0COOEHHOCTEHN CTPOCHUS UX aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB
METaJIJIOB 110 TIEpUOAY U B A-Tpymmax.
lccnenoBarh CBOMCTBA U3Y4acMbIX BEILECTB.
OOBACHATH 3aBUCUMOCTh (PU3NYECKUX CBONCTB
METAJUIOB OT BHJIa XUMHYECKOM CBS3H MEXIY UX
aromamu. HaGmroaTh ¥ OMKUCHIBATH XUMUYECKHE
[PEaKIUU C IIOMOIIBI0 €CTECTBEHHOIO S3bIKA U
s13p1Ka XUMUHM. Habmoaare 1eMoHCTpUpYyeMbIe U
CaMOCTOSITENIbHO MPOBOIUMBIE OTIBITHI.
OnuchIBaTh CBOWCTBA H3yYaeMbIX BEIIECTB HA
OCHOBE HAOIIO/ICHUH 32 UX MPEBPAILICHUSIMH.
Jloka3bIiBaTh aM()OTEPHBII XapaKTep OKCHIIOB U
FUAPOKCHIOB amtoMUHMS | xenesa(Lll).
CpaBHHBATh OTHOUICHUE U3YYaeMbIX METAJIOB U
OKCHJOB METaJIOB K Bojie. CpaBHUBATh
OTHOILICHHE THIPOKCUIOB HATPHSI, KaJbIIU U
QIFOMHHMS K pAaCTBOPaM KUCJIOT U ILET0YEH.
Pacrio3HaBaTh ONMBITHBIM ITyTEM THIPOKCH-
1oHBI. HOHKI Fe2’ i Fe3*,

1.1,1.3,1.51.6

1.1,1.3,151.6

1.1,1.3,1.51.6

1.1,1.3,1.51.6
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ColroaTh TEXHUKY 0€3011acCHOT0 00paIeHus ¢
XMMHUYECKOH MOCyI0i 1 1a00paTOpHBIM
o0opyoBaHueM. OCyIECTBIATh PEaKIH,
[10/ITBEP K IAOIIUE TEHETUUYECKYIO CBSI3b MEXTY
HEOPraHUYECKUMHU COCIMHEHUSIMU. 3alluChIBATh
YpaBHEHHUS peak Uil B MOHHOM BHJIE C YKa3aHUEM
nepexosa 3eKTpoHoB. O000LIaTh 3HaHUS U
es1aTh BHIBOJIbI O 3aKOHOMEPHOCTSAX M3MEHEHUIN
CBOICTB METAJLIOB B IIEpUOAAX U A-rpynmnax
MEPUOANIECKON cucTeMbl. [Ipornosuposars
CBOICTBA HEU3YUYEHHBIX 3JIEMEHTOB U UX COE-
IIMHEHWI Ha OCHOBE 3HaHUH O EPUOIUYECKOM
3akoHe. Vcnonp30BaTh IpHOOPETEHHBIE 3HAHUS U
YMEHHS B IPAKTUYECKOM JEATEIBHOCTH U
[MOBCEIHEBHOM JKHU3HHU C L€JIbI0 0€3011aCHOTr0
0OpaleHns ¢ BeleCTBAMU U MaTepuaiaMu 1
AKOJIOTMUYECKH IPaMOTHOI'O IIOBEJICHUS B
OKpyXarouieu cpene. Berancasats no
XUMAYECKHM ypaBHEHHUSM Maccy, 00bEM WiH
KOJIMYECTBO OAHOIO U3 MPOAYKTOB PEAKLIUU T10
Macce MCXOJIHOTO BEIeCTBa, 00BEMY MIIH
KOJIMYECTBY BEILLIECTBA, COACPKAILETO
ONPEAECIEHHYIO JIOJTI0 PUMECEH.

[Tonp3oBaTbes HHPOpMaLuei U3
ITOTIOTHUTEIbHBIX HICTOYHUKOB JIJISl IIOATOTOBKHU
KpaTKuX cooOmeHni. ['0TOBUTh KOMITbIOTEPHBIE
[Ipe3eHTALMH 10 TEME




Paznen 3. KpaTkuii 0030p
BajKHEHIIHMX opra-
HHUYEeCKHUX BellecTB

(10 wacoB)

10

lcrosb30BaTh BHYTPU- U MEXKIIPEIMETHBIC
cBsA31. COCTaBIATh MOJIEKYJIIPHBIE U
CTPYKTYpHbIE (DOPMYJIBI YTIIEBOAOPOIOB.
Onpenenars NpUHAIIEKHOCTh BEIIECTBA K
OIPENCIEHHOMY KJIACCy OPraHMYECKUX
COeIMHEHUI. 3alIUChIBATh YPAaBHEHUS PEAKLIUI
3aMELICHUS U IPUCOCIUHEHMS C y9aCTUEM
opranuyeckux Bemects. Habmonars
IEMOHCTPUPYEMBIE OMBITHI. ONMCHIBATh CBOMCTBA]
M3y4aeMbIX BEIIECTB HA OCHOBE HAOIIIOICHHH 32
MX IPEBPALLIECHUAMU. Y4aCTBOBATh B COBMECTHOM
00CYX/I€HUH pe3yJIbTaTOB OIBITOB.

IIpOBOIUTH KAYECTBEHHBIE PEAKIIUU HA
HEKOTOpBIE OPraHMYECKHUE BELIECTBA.
[Tonp30oBaTbest HHPOpPMaLIUEH 3
ITOTIOTHUTEIBbHBIX NICTOYHHUKOB JUUIS IOATOTOBKHU
KpaTKuX cooOmeHni. [ 0TOBUTH KOMITBIOTEPHBIE
[IPE3CHTALMH 110 TEME
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