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PABOYASA TIPOTPAMMA
110 XUMUH

YpoBenb 00pazoBaHus (Kj1acc) OCHOBHOe obiiee oOpazoBanue, 8-9 kiace
KonnuectBo wacoB 136
VYuurens HukonaeBa Onbra AnexcanapoBHa

[Iporpamma pazpaborana B coorBetcTBuH ¢ ®I'OC OOO c yuerom OOII OO0
MOBYOOII Ne 31 umenu ILSA.IlTansko cranuisl becckopOHON, mpuMepHOt
IPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUsl MO XHUMHH, aBTOPCKOW MPOTpaMMBbl
no xumuu Kk ntuaun YMK T'.E.Pyn3utuca, @.I'.®enpamana.Astop H.H.I'apa —
«IIpoceemenune»,2020r; npuMmepHO pabodei mporpaMmbl Mo XuMuHM s 8-9
KJIACCOB C MCMOJb30BaHMEM 00OpynoBaHus IieHTpa «Touka poctan.— Mocksa:
IIpocsemenne, 2019.



Ha ©0a3ze mentpa «Touka pocrta» oOecrneynBaeTcsi peanu3anus o00pa3oBaTEIbHBIX NPOTPAMM €CTECTBEHHO-HAYYHOH U TEXHOJIOTHYECKON
HaIpPaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TpPeOOBaHMAMHU 3aKOHOAATENBCTBA B cdepe 00pazoBaHHA W C YUYETOM PEKOMEHIALUi
denepanbHOTO OnepaTopa ydeOHOTo mpeIMeTa « X UMHUS.

OO6pazoBarenbHas MporpaMMma MO3BOJSET WHTETPUPOBATh PEANTHU3YEMbIE TOIXOIbl, CTPYKTYPY M COJEpKaHHE MPH OpraHu3anuy OOy4eHUs XUMUU B
8—9 kiaccax, BBICTPOEHHOM Ha 0a3e J1000ro U3 TOCTYIHBIX ydeOHO-MeToandeckux komiiekcoB (IIporpamma cooTBeTcTBYeT y4eOHUKY «XUMHUS» §-
9 kmacc. Astopsl: I'.E. Pymutuc, ®.I'. ®enpaman.)

1. IInanupyemMble pe3yJbTaThl H3y4eHUs] YUeOHOI0 NIpeaMeTa

JIN4HOCTHBIE Pe3y/IbTaThI:

° ompeieJieHue MOTUBAITUY U3y4eHUs YIeOHOTO MaTepuraa;

° OIIEHMBAHME YCBAaMBAEMOT0 Y4€OHOTO MaTepurasa, HCXOIs U3 COIMATbHBIX U TUYHOCTHBIX IIEHHOCTEH;

° MTOBBIIIICHUE CBOETO 00Pa30BaTEIILHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3y4E€HUIO OCHOBHBIX UCTOPUYECKUX COOBITHH, CBSI3aHHBIX C PA3BUTHEM
XUMHH U OOIIECTBA;

° 3HaHUE TIPABWII TTOBEJCHUS B YPE3BBIYAMHBIX CUTYAIUSIX;

° OIIEHUBAHME COITMATHHOM 3HAUUMOCTHU TIpodeccHii, CBSI3aHHBIX ¢ XUMHEH;

° BJIaJICHUE TIpaBUIaMH 0€301MacHOT0 0OpaIeHUs ¢ XMMHYECKMMU BEIIECTBAMH U 000PYI0BaHUEM, MTPOSIBJICHUE KOJOTHUESCKOU KYIbTYPHI;

1. I'pasxcoanckoe gocnumamnue: TOTOBHOCTBIO K BBINOJHEHUIO O0S3aHHOCTEH TIpakJaHWHA M pealli3allid €ro IMpas, MpeACTaBICHUEM 00

OCHOBaxX ()YHKLIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYp, SBICHUI, MPOLEIyp TPakJIaHCKOTro 001ecTBa (BBIOOPHI, OMPOCH! U TIp.);

2. Illampuomuueckoe gocnumanue. TPOSBICHUEM HHTEpeca K MPOLUIOMY M HACTOSALIEMY POCCUHCKONW XUMHH, IIEHHOCTHBIM OTHOIICHHEM K
JTOCTHKEHHUSIM POCCHICKUX YYEHBIX U POCCHUHCKON XMMHUYECKOHM IIKOJbI, K HCHOJB30BAaHUIO STUX JOCTHIKEHUN B JpPYrHX HayKax H
MIPUKIAIHBIX cepax;

3. vxoeno-upascmeenHoe ocnumaHue. TOTOBHOCTBIO K OOCYXACHHIO JTHUYECKUX TMPOOJEM, CBSI3aHHBIX C MPAKTHUUYECKUM MPUMEHEHHEM

JOCTHKEHHUIM HayKH, OCO3HAHHEM Ba)KHOCTU MOPATbHO-ITHUECKUX MPUHIUIIOB B ACSITEILHOCTU Y4EHOTO;

Ocmemuueckoe gocnumanue: CIOCOOHOCTHIO K OMOIMOHATLHOMY M ACTETHYECKOMY BOCHPHUSTHIO XMMHUYECKHX OOBEKTOB, 3a/1ay, PElICHUH,

PacCyXK/IeHUI; YMEHUIO BUJIETh XMMUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

Qu3zuueckoe gocnumanue u _opmuposanue Kyibmypvl 300P06bs U IMOUUOHAILHO20 O1a20Nn0nV4us : TOTOBHOCTHIO NMPHUMEHATH 3HAHUS B

MHTEpecax CBOETO 3JI0pPOBbs, BEACHUS 3J0POBOTO O0Opas3a >KWM3HU (3M0pOBOE MUTaHHE, COATAHCUPOBAHHBIM PEXHUM 3aHITHM W OTABIXA,

perynspHas ¢pu3nyYecKask aKTUBHOCTb); C(HOPMHUPOBAHHOCTHIO HaBbIKa peduieKCHH, MPU3HAHHEM CBOETO IpaBa Ha OMIMOKY U TaKOro XKe

MpaBa JPYroro 4eloBeKa;

|01




|©

|~

|oo

Ipyoosoe eocnumanue: YCTAaHOBKOM Ha aKTUBHOE YYacTUE B PELICHMM IPAKTUYECKUX 3aJad €CTECTBEHHO-HAy4HOM HAINpaBICHHOCTH,
OCO3HAHMEM BAXHOCTH OOpa30BaHUS HA MPOTSDKEHUM BCEW JKU3HM Ui YCHEIIHON NpO(ecCHOHAIBHOW JESTEeNbHOCTH W Pa3BUTHEM
HEOOXOJMMBIX YMEHHWH; OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHUEM WHIUBUAYAIbHOW TPAeKTOpPUU OOpa30BaHUS W IKU3HEHHBIX IUIAHOB C
Y4€TOM JIMYHBIX UHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

OKolloeuyeckoe gocnumanue: OpuUeHTaluel Ha IMPUMEHEHUE IOIyYCHHbIX 3HAHMM U1 pEHIeHHs 3aJad B 00JacTH  COXPaHHOCTHU
OKpY)Karollle Cpeapl, IUIAHUPOBAHMSI IOCTYMKOB M OLEHKM HUX BO3MOXKHBIX TMOCJIEJICTBUN JUIsl OKpYXKalolled cpelbl; OCO3HAHHEM
IJI00aJTPHOTO XapakTepa HKOJIOTMUYECKUX MpoOsieM W IyTell UX pelleHHs; TOTOBHOCTbIO K JEHCTBUSIM B YCIOBHUSX HEONPEIEIEHHOCTH,
MOBBILIEHUIO YPOBHSI CBOEM KOMIIETEHTHOCTH Ye€pe3 MPaKTUYECKYIO JEATEIbHOCTh, B TOM YHUCIE YMEHHUE YYUThCS Yy JAPYrUX JIOJAEH,
proOpeTaTh B COBMECTHOMN NEATEIbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETEHLIMH M3 OMbITa JPYTHX; HEOOXOAUMOCTHIO B (POPMHUPOBAHUU
HOBBIX 3HaHWl, B TOM uucie (GopMyaupoBaTh HAEU, MOHSATUSA, TUIOTE3bl 00 OOBEKTaX U SBJICHHUSAX, B TOM YHCIIE paHEe HE W3BECTHBIX,
OCO3HaBaTh Je(PUIUTH COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE DPAa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO
CUTYaIMI0, BOCIHPHUHHUMATh CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTPMEpP, KOPPEKTHPOBAaTh MPUHUMAEMbIE pELIEHUS U
necTBus, GopMyInpoBaTh U OLIEHUBATh PUCKH U MOCIEACTBUS, (GOPMUPOBATH OIIbIT;

Llennocmu Hayyno2o nosHanus. OPUEHTALMEd B JEATEIIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBbIX MpPEICTAaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS UEJIOBEKa, NMPHUPOJBI M OOIIECTBAa, NOHMMAHMEM HAayKH Kak c(epbl 4eI0BEYECKOW MAeATeNlb HOCTH, ITaloB €€
pa3sBUTHUS U 3HAYUMOCTH JJISl Pa3BUTHs LUMBWIM3ALMM; OBJIQJAECHUEM SA3BIKOM XMMUU W XUMHUYECKOW KYIbTypOoll Kak CpeACTBOM IO3HAHUS
MUPA; OBJIaICHUEM IPOCTEHIINMHU HAaBBIKAMU MCCIIE0OBATENbCKON JIEATEIbHOCTH;

Memanpeomemmnule pezyibmamel:
Pecynamuenvie

OejicrioJlaranue, BKIO49ass IMoCTaHOBKY HOBBIX ueneﬁ, Hp606p330BaHI/Ie HpaKTquCKOﬁ 3aaa4y B IIO3HABATCIIbHYIO, CaMOCTOSATEIbHBINA aHaJIHN3

YCJIOBI/Iﬁ JOCTHKCHUA LICJIIM HAa OCHOBC yqéTa BBIJICJICHHBIX YYUTCJIEM OPHUCHTHUPOB JIECTBHUS B HOBOM y‘le6HOM MaTCpHaAJIC,

IUIaHUPOBAHUC ITYTU JOCTHUIKCHUA ueneﬁ;

YCTAHOBJICHUC LECJICBBIX IIPUOPUTETOB, BBIACIICHUC AJIbTCPHATUBHBIX CII0CO00B JOCTHIKCHUA IOCIN U BBI60p Haunboee 3(1)(1)CKTI/IBHOFO CHOCO68.;
YMCHHEC CaMOCTOATCIIBHO KOHTPOJIMPOBATH CBOE BpEMA U YIIPABJIATD UM,

YMCHHEC IPUHUMATL PCUICHUA B HpO6J'ICMHOfI CUTyalluu,

IIOCTaHOBKaA y‘{e6HLIX 3aaa4, COCTAaBJICHHUC IIJIaHa U ITOCJIICA0BATCIbHOCTH HeﬁCTBHﬁ;

opranu3anusa pa6oqero MCCTa IIPU BBITIOJIHCHU N XUMHWYCCKOT'O SKCIICPUMCHTA,

MMPOTHO3UPOBAHUEC PCIYIIbTATOB O6y‘IeHI/I$[, OLCHHNBAHNEC YCBOCHHOI'O MaTCpHraJia, OLICHKA Ka4eCTBA U YPOBHS MOJIYYCHHBIX 3HaHPII>i, KOppEKIUA

IJIaHA M crioco0a JIeNCTBUS npu HeO6XO,Z[I/IMOCTI/I.
Illo3nasamenvHole




MIOWCK U BBIJICTICHHE HH(POPMAINH;

aHaJIM3 YCIOBUM U TpeOOBaHM 3a71a41, BEIOOP, COMIOCTaBIIEHNE U 000CHOBaHUE CrIoco0a pelieHus 3a/1a4u;

BbI0OOp HanboJee H3PPEKTUBHBIX CIIOCOOOB PEIICHHUS 331a4H B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA,

BBIJIBIDKEHHE 1 000CHOBAHME TUIIOTE3bI, BEIOOP CIIoco0a e€ MpOBEPKH;

CaMOCTOSITEIIEHOE CO3/IaHHNE ATOPUTMA JISATEIILHOCTH TPH PEIIEHHH MPOOIIeM TBOPUYECKOTO U TIONCKOBOTO XapaKTepa;

YMEHUS XapaKTepPH30BaTh BEIIECTBA [0 COCTABY, CTPOCHHUIO U CBOMCTBAM;

OTIMCBIBAHUE CBOMCTB: TBEP/BIX, KHUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICICHUE UX CYIIECTBEHHBIX TPU3HAKOB;

M300pakeHNe COCTaBa MPOCTEHUIITNX BEIIECTB C TOMOIIBI0 XUMUYECKHX (POPMYIT M CYIIHOCTH XUMHUECKHX PEAKIUN C MMOMOIIBI0 XUMHYECKIX
YPaBHEHUN;

L IMPOBEACHHUC Ha6HIO)IeHPII>’I, OIMMCAHUC ITPU3HAKOB U YCJ'IOBI/Iﬁ TEUCHUA XUMHUYCCKUX peaKHHﬁ, BBITIOJTHCHUEC XUMHWYCCKOI'0 SKCIIEPUMEHTA, BBIBO/IbI
Ha OCHOBE aHAJIN3a HAOJIOJICHH 32 SKCIIEPUMEHTOM, PellIeHHUE 3a/1a4, MOJTydeHue XUMUYECKOH HH(POPMAIINK U3 Pa3TMIHBIX UCTOYHUKOB;

L YMCHHUEC OPTraHU30BBIBATE UCCIIECAOBAHUE C ICJIIBIO ITPOBEPKH TUIIOTES;

o YMEHHE JIeNIaTh YMO3AKITIOUeHHsI (MHIYKTUBHOE H 110 aHAJIOTHH) U BBIBOJIBI;

o yYMEHHE OOBEKTHBHO OIICHWBATh MHPOPMAIMIO O BEIIECTBAX U XUMUYECKUX IMPOIECcCaX, KPUTUIECKH OTHOCUTHCS K TICEBIOHAYYHOU
nHpopMaIuu.

Kommynuxamuenwvie

o MOJTHOE ¥ TOYHOE BHIPAKEHHE CBOUX MBICJICH B COOTBETCTBHUH C 33/1a4aMU M YCIOBHSIMH KOMMYHHUKAIIHH;

o aJICKBaTHOE MCIOJH30BAHUE PEUYCBBIX CPEICTB JIJISl YIaCTHs B IMCKYCCUHU M apTYMEHTAIMH CBOCH IMO3UIIMH, YMEHHE MPEIICTABIISATH KOHKPETHOE

COJIepKaHUe C COOOIICHWEM €ro B MHChMEHHON M YCTHOH (opme, ompeseseHne Croco00B B3aWMOJICHCTBHS, COTPYJHHUYECTBO B TOUCKE U cOope
nHpopMaIuu;

J olpesielieHue Crnoco0OB B3aUMOJCHCTBHUS, COTPYAHMYECTBO B MOMUCKEe U cOope MH(OpMaIMM, ydyacTHe B JAUANOre, IUIAaHUPOBAaHHE OOLIMX
croco0oB padOoThI, IPOSBICHUE YBAKUTEIBHOTO OTHOIIEHUS K IPYTUM yJaluMcs;

J ONKCAaHKUE COJICPHKAHUS BBINOJHAEMBIX JEHCTBUI € 11€7IbI0 OPUEHTHPOBKH B IPEIMETHO- IPAKTUUECKOH 1S TEIbHOCTH;

J YMEHUS YUUTBIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAWHALIMM PA3IUYHBIX TO3ULUH B COTPYIHUYECTBE;

o ¢dbopMynupoBaTh cCOOCTBEHHOE MHEHHE U MO3UIIMIO, apTyMEHTUPOBATh U KOOPAMHUPOBATH €€ C MO3UIUSAMH NapTHEPOB B COTPYIHUYECTBE NPU
BBIPAaOOTKE OOIIEro pelIeHusi B COBMECTHOM AEATENbHOCTH;

o OCYIIECTBISATh B3aUMHBII KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOJMMYIO B3aUMOIIOMOIIIb;

o IUTAHUPOBATh 001IME CIOCOOBI PabOTHI; OCYLIECTBIATH KOHTPOJIb, KOPPEKLIMIO, OLICHKY JeHCTBUI MapTHEPA, yMETh YOEXKAaTh;

J UCIOJb30BaTh aJIeKBAaTHbBIC S3bIKOBBIE CPEACTBA JUIl OTOOpa)KEHUs CBOMX UYYBCTB, MBICICH, MOTMBOB U MOTpeOHOCTEH; 0TOOpaXkaTh B peun

(onmucaHue, 0OBsCHEHHE) CO/IEP)KAaHUE COBEPILIAEMBIX ACUCTBUI, Kak B (hopMe IPOMKON COIMATTM3UPOBAHHOM peuH, Tak U B popMe BHYTPEHHEN peuu;



o pa3BHBaTh KOMMYHUKATUBHYIO KOMITCTEHITUIO, UCIIOJB3Ys CPEACTBA YCTHOM M MUCHhbMEHHONH KOMMYHHUKAIIMH IPU paboTe ¢ TeKCTaMH yaeOHUKA
1 JOTIOJIHUTEIBHOH JINTEPATypOH, CIIPAaBOYHBIME TAOJIUIIAMH, TIPOSBIISTH TOTOBHOCTD K YBRKCHHUIO HHOUM TOYKH 3PEHUS TIPH OOCYKICHUH PE3YJIbTaTOB
BBITIOJTHEHHOM PabOTHI.

. CO3/aBaTh pa3IMyuHble XUMUUYECKUE OOBEKTHI C UCIIOIb30BAaHUEM BO3MOKHOCTEN CIIELUAIbHBIX KOMIIBIOTEPHBIX HHCTPYMEHTOB;

. co3aaBarh rpaduueckue 0ObEKTHI C UCIIOJIb30BAHUEM CHEIIMATN3UPOBAHHBIX KOMITBIOTEPHBIX HHCTPYMEHTOB U YCTPOUCTB.

. WCI0JIb30BATh pa3jMuHble MPUEMBI NOMCKa HHPopMauu B MIHTepHeTe, MOMCKOBBIE CEPBUCHI, CTPOUTH 3aIPOCHI Ui MOUCKAa MHPOPMALHU U
AHAJIM3UPOBATH PE3YJIbTATHI IOUCKA;

. MCI0JIb30BaTh MPUEMBI IOMCKa MH(OPMALIMU Ha TIEPCOHAILHOM KOMIIBIOTEPE, B MHPOPMAIIMOHHON Cpefie yUpeKIeHUS U B 00pa30BaTEIbHOM
MIPOCTPAHCTBE;

. UCI0JIb30BATh pa3IMyHble OMOIMOTEYHbIE, B TOM YHCIIE 3JIEKTPOHHBIE, KaTaJOoTu JJIsl IOMCKa HEOOXOAMMBIX KHHT;

. BBOJUTH PE3yJIbTaThl U3MEPEHUH U Ipyrue HupoBbIe JaHHbIe I UX 00padOTKH, B TOM YHCIIE CTATUCTUYECKON U BU3yalH3aluy;

. MIPOBOJUTH SKCIIEPUMEHTHI M UCCIIEI0OBAHUS B BUPTYaJIbHBIX JIAOOPATOPHUSX [0 €CTECTBEHHBIM HAyKaM.

Ilpeomemmnoie pe3yromamot:

Obyuarowuiics Hayyumcs.:

J XapaKTepU30BaTh OCHOBHBIE METO/IbI TO3HAHMS: HAOIOIEHUE, U3MEPEHNE, SKCIIEPUMEHT;

J OTHCHIBATh CBOMCTBA TBEP/IBIX, KUJKUX, FA3000pa3HbIX BEUIECTB, BBIICISAS UX CYIECTBEHHBIC IPU3HAKY;

J PacKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATUH «aTOM», «MOJIEKYIa», «XUMUYECKUI JIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0KHOE
BEIIECTBOY, «BAJICHTHOCTBY, «XUMHUECKasl PEaKIUs», UCIO0JIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

J PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHs MACChl BELLIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHON TEOPUH;
pa3nuyath XUMUYECKUE U (PU3UUECKHE SIBIICHUS;

HA3bIBATh XUMUYECKUE DTIEMEHTBHI;

OTIPEJIeIIATh COCTaB BEUIECTB MO UX hopMyam;

OTIPEIeIIATh BaJICHTHOCTh aTOMa 3JIEMEHTa B COSAMHEHUSX;

OTIPEEINATh THUI XUMHUUECKUX PEaKlnid;

Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUSI XUMUYECKUX PEAKIUN;

BBISBJISITH IPU3HAKU, CBUJIETENBCTBYIOIINE O MPOTEKAHUU XMMHUYECKOW pPEaKIIMK MPU BBITIOJHEHUH XUMUYECKOTO OTIBITA;
COCTaBIATH GOPMYIIbl OMHAPHBIX COCTUHEHUII;

COCTaBJISITh YPABHEHHS] XUMHUUYECKHUX PEAKIINN;

coOnroaath mpaBuia 6e30macHOi pabOTHI MIPH MPOBEICHUH OIBITOB;



10JIb30BaThCsl Ja0OPATOPHBIM 000PYAOBAaHUEM U TIOCYI01;

BBIYMCIISATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

BBIUMCIIATH MAaCCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa 10 (popMyJsie COeTMHEHNUS;

BBIUUCIIATH KOJMYECTBO, 00BEM I MACCY BEIIECTBA M0 KOJINYECTBY, 00BEMY, MacCe PEareHTOB MIIH MPOYKTOB PEaKIiH;
XapaKTepu30BaTh GU3NYECKUE U XUMHUUECKUE CBOMCTBA IPOCTHIX BEIIECTB: KUCIOPO/1a U BOJOPO/IA;

MOJIy4aTh, COOMPATh KUCIOPO U BOJAOPO/;

pacrno3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HOro BEIIECTBA: KUCIOPO, BOJIOPO;

pacKpbIBaTh CMBICI 3aKOHA ABOTajipo;

PacKpbIBATh CMBICI MOHATHH «TETI0OBOM 3((HEKT peakium», «MOISPHBIN 00beM»;

XapakTepu30BaTh GU3NYECKHE U XUMUYECKUE CBOMCTBA BOJIbI;

PacKpbIBaTh CMBICI MIOHATHUS «PACTBOPY;

BBIYHCIISITH MAaCCOBYIO JIOJIO PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE;

MPUTOTOBJISATH PACTBOPHI C ONMPEIETEHHON MacCOBOM J10JIei paCTBOPEHHOTO BEIIECTBA;

Ha3bIBaTh COCIMHEHHUS N3yYEHHBIX KIIACCOB HEOPraHNYECKHUX BEILECTB;

XapakTepu30BaTh GU3NYECKUE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB: OKCHIOB, KUCIOT, OCHOBAHUM, COJICH;
ONpEeNEeNATh NPUHAMIEHKHOCTh BEUIECTB K ONIPENEICHHOMY KIIACCy COCIMHEHN;

COCTaBIIATH (GOPMYJIbl HEOPTraHMUECKUX COSAMHEHUN N3YUYEHHBIX KJIacCOB;

MIPOBOJIUTH OIIBITHI, IOATBEPKAAFOIINE XUMHUECKHE CBOMCTBA N3YUYEHHBIX KIIACCOB HEOPIaHUYECKUX BEILIECTB;
pacro3HaBaTh ONBITHBIM IIyTEM PACTBOPOB KUCIIOT U LIEI0YEH IO N3MEHEHUIO OKPACKU UHIUKATOPa;

XapaKTEepHU30BaTh B3aUMOCBA3b MEXY KJIaCCAMH HEOPIaHUYECKUX COECTMHEHNN;

packpsiBaTh cMbici [lepuonnueckoro 3akona [[.1. Menneneesa;

OOBACHATH (PU3MUECKUN CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEpPa XMMHUYECKOIO 3JE€MEHTa, HOMEPOB I'PYIMIbl U MEPUOJia B MEPUOANYECKOM

cucteme .M. Menneneena;

O0OBACHATH 3aKOHOMCPHOCTH UBMCHCHHA CTPOCHUA aTOMOB, CBOMCTB JIEMEHTOB B npeaeiiax MaJiblX IEPpUOA0B U INIaBHBIX MMOATPYIIIL;
XapaKTCpU30BaTb XUMHUYCCKUC DJICMCHTDBI (OT BOOpOaa 10 KaJ'IBI_II/Iﬂ) Ha OCHOBC HX ITIOJIOKCHHA B nepnonnqecxoﬁ CHUCTEMC I[I/I MeHpeneera u

0COOEHHOCTEH CTPOSHUS UX aTOMOB;

COCTaBJIATH CXEMbI CTPOCHUSA ATOMOB IICPBBIX 20 s11eMeHTOB nepnommecxoﬁ CUCTEMBI I[I/I MeHz[eJIeeBa;
PaCKpbIBATb CMBICII MOHATUM: «XMMHYECKas CBA3b», «QJIICKTPOOTPULATCIBHOCTDY,

XapaKTCpU30BaTh 3aBUCUMOCTDb (I)I/I3I/I‘-IGCKI/IX CBOMCTB BEIIECTB OT THIIA KpI/ICTaHHH‘-IeCKOﬁ PCHICTKHU;
OMpCACIIATL BU XHMHUYECKOM CBSI3U B HCOPraHNYCCKUX COCINHCHUAX,



L I/I306pa)KaTI) CXEMBbI CTpOGHI/Iﬂ MOJIeKy.H BCIICCTB, 06p330BaHHI>IX pa3HI>IMI/I BHUIaMU XUMHUYCCKUX CB$I3€I>'I;

° pPacKpbIBaTh CMBICT TOHATHM «UOH», «KAaTHOH», «AHUOH», «DJIEKTPOJUTHI), «HEIICKTPOIUTHIY, <«AJIEKTPOJUTHYECKAS JIUCCOLMALINS,
«OKHUCJIUTEIIbY, «CTENEHb OKHUCIIEHUS «BOCCTAHOBUTEIND), KOKHUCIIEHHEY, «BOCCTAHOBICHHUEY,

OTIPENIETIATh CTENEHb OKUCIICHUS aTOMa 3JIEMEHTa B COCTUHEHUU;

paCKpBIBaTB CMBICJT TGOpI/II/I SHGKTPOHHTH‘ICCKOI;'I Jucconualnum,

COCTaBJISITh YPABHEHHUS SJIEKTPOJUTUYECKON TUCCOUALIMU KUCIIOT, IIEJI0YEn, COIEH;

O0OBSCHATH CYITHOCTH MPOIIECCa IEKTPOTUTHIESCKON TUCCOIMALIMN U PEAKIIUi HOHHOTO 0OMEHa;

COCTABJIATH ITOJIHBIC 1 COKpaHIeHHBIC HNOHHBIC ypaBHeHI/ISI peaKHI/II/I 06M€Ha;

OTIPEENATh BO3MOKHOCTh MMPOTEKAHUSI peaKIuii HOHHOTO 0OMEHa;

HpOBO)II/ITI) peaKHI/II/I, nonTBepqua}omHe KaquTBeHHBII)’I COCTaB paSHHqHBIX BCIIECCTB,

OTIPENIETISATh OKUCIUTENh U BOCCTAHOBUTEID;

COCTAaBJIATH ypaBHeHI/IZ OKHUCINUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKunﬁ;

Ha3bIBaTh ()aKTOPBI, BIUSAIOIINE Ha CKOPOCTh XUMHUUYECKOW PEaKIINH;

KJIaCCU(PHUITMPOBATh XUMHUUYECKHUE PEAKIIMH 10 PA3IMYHBIM MPU3HAKAM;

XapaKTepHU30BaTh B3aUMOCBS3b MEXIY COCTABOM, CTPOCHHEM M CBOMCTBAMHU HEMETAILIOB;

MIPOBOJIUTH OTIBITHI IO TIOJTYICHHIO, COOMPAHUIO U U3YICHHUIO XUMHUYECKUX CBOMCTB Ta3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHAaKa,;
pacro3HaBaTh OTMBITHBIM ITYyTEM ra3000pa3HOTO BEIIECTBA: YIIECKUCIIbIN Ta3 1 aMMHUaK;

° XapaKTEpPHU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHHEM M CBOMCTBAMHU METAILIOB;

° Ha3bIBaTh OPraHUYECKUE BEIIECTBA IO MX (opMyJie: METaH, dTaH, STUJICH, METAaHOJI, dTaHOJI, TJIUIEPHUH, YKCYCHAs KUCJIO0Ta, aMUHOYKCYCHAs
KHCJIOTa, CTEAPUHOBAs KUCJIOTA, OJICMHOBAsI KUCIIOTA, TIIFOK034;

° OIICHUBATh BIUSHUE XMMHUYECKOT0 3arps3HEHHs OKPY>KaIoIllel Cpeibl Ha OPraHU3M YElIOBEKa;

° IPaMOTHO O0OpaIaThCs C BEIIECTBAMHU B IOBCETHEBHOM KU3HU

° OTIPENICATh BO3MOXHOCTh MPOTEKAHUS PEAKIIMI HEKOTOPBIX MPEICTABUTENICH OPraHUYECKUX BEIIECTB C KUCIOPOAOM, BOJAOPOIOM, METAIIAMH,
OCHOBAHMSIMH, TaJIOT€HaAMH.

dopMHpoBaHHe U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOJb30BAHUS MH(OPMANMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTMH (najiee —
HUKT).
Obyuarowuiics cmoocem.
e [IeTICHANPAaBIEHHO MCKAaTh M KCIOJb30BaTh HH(POPMAIIMOHHBIE PECYPCHI, HEOOXOMUMBIE Ul peUIeHHs] Y4eOHBIX W MPaKTUYECKHX 3a/aad C
nomo1sto cpencts MKT;




® WCIOJB30BATh IS IEPEIaul CBOUX MBICIIEH -€CTECTBEHHbIE U (JOPMaJIbHBIE S3BIKHA B COOTBETCTBUH C YCIOBUAMU KOMMYHUKALINH;

e OIEPUPOBATH JAaHHBIMU IIPU PELICHHUH 3a/1a4U;

e BEIOMpATH A/ICKBATHBIC 33/1a4€ WHCTPYMEHTHI M MCIIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTUHU JUTS PELICHUsT YIeOHBIX 33a7a4, B TOM YHCIE IS
BBIUMCIICHUS, HAIIMCAHUS TINCEM, COUMHEHHH, TOKIII0B, peepaToB, CO3/IaHus MPE3CHTALIUI U JP.;

®  1CNOJb30BaTh HUH(POPMALIHIO C YIETOM STHUECKUX U ITPABOBBIX HOPM;

e co3/1aBath HU(POBHIE PECYPCHI Pa3HOIO TUIA U /ISl pa3HbIX ayIUTOPUM, COOII0IaTh MHPOPMAIIMOHHYIO TUTHEHY U paBUiia UHPOPMAIIMOHHOM

0€30MaCHOCTH.
IIpenMeTHbIE pe3ybTATHI
8 kace
BbpInycKHUK Hay4uTCH:
. OTIMCBHIBATh CBOMCTBA TBEP/IBIX, KUJIKHUX, Ta3000pa3HBIX BEIIECTB, BBIJCISS UX CYIECTBEHHBIC TPU3HAKH;
. XapaKTepH30BaTh BEIIECTBA [0 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTaHABIMBATh MPUUMHHO-CIIECTBEHHbBIE CBS3U MEXK1Y TaHHBIMU
XapaKTepUCTUKaMH BEIIEeCTBa;
. PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHIL: aTOM, MOJIEKYyJ1a, XAMUYECKHM 3JIEMEHT, TPOCTOE BELIECTBO, CII0KHOE BEIIECTBO,
BaJICHTHOCTb, HCIIOJb3Yysl 3HAKOBYIO CHUCTEMY XUMHH;
. n300paxkaTh COCTaB MPOCTEUIITNX BEUIECTB C MOMOIIbI0 XUMUYECKUX (POPMYIT U CYIITHOCTh XMMHUYECKUX PEaKIU C MOMOIIBI0 XUMHUYECKUX
YpaBHECHUM;
. BBIYHCIISTH OTHOCUTEIHLHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TAK)KE MACCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTA B COSAMHEHUSX;
. CpPaBHMBATh 110 COCTaBY OKCHUbI, OCHOBAHUS, KHUCIIOTHI, COJIH;
. KJIaCCU(UIIMPOBATH OKCUIbI 1 OCHOBAHUS MO CBOICTBAaM, KMCIOTHI U COJIU — 10 COCTaBY;
. OTHCHIBATh COCTaB, CBOWCTBA U 3HAUCHUE (B MIPUPOJIC U MPAKTUUECKOM JEesITEIbHOCTH YelIOBEKa) MPOCTHIX BEUIECTB — KUCIOPOa U BOAOPO/Ia;
. JlaBaTh CPABHUTEJBHYIO XapaKTEPUCTUKY XUMUYECKUX AIEMEHTOB M BOKHEHIIINX COCTUHEHHUI €CTECTBEHHBIX CEMEHCTB IIEJI0YHBIX METAJIOB
U TaJIOTEHOB;
. M0JIb30BaThCs 1a00PAaTOPHBIM 000PYIOBAHUEM U XUMUYECKOU MOCYAOH;
. MIPOBOIUTH HECJIOKHBIE XUMUUYECKUE OTBITHI 1 HAOMIOICHHS 32 M3MEHEHHEM CBOMCTB BEIIECTB B MpoIlecce UX MpeBpalleHuil; co001aTh
MpaBUJIa TEXHUKHU 0€30TIaCHOCTHU MPU MPOBECHUH HAOIIOICHUI 1 OTIBITOB;
. pa3nuyaTh SKCIEPUMEHTAIbHO KUCIOTHI U MIENI0YH, TIONb3YSICh HHIUKATOPAMU; OCO3HATH HEOOXOIUMOCTh COOMIOCHHS Mep 06e30MacHOCTH

pu O6paH_IeHI/II/I C KMCJIOTaMM M IICJI0OYaMU. KJ'IaCCI/I(I)I/II_[I/IpOBaTB XUMHUYCCKHUE 3JICMCHTBI Ha MCTAJIJIbl, HCMETAJIJIbI, JICMCHTBI, OKCUAbI U TUAPOKCHU JIbI
KOTOPBIX aM(I)OTCpHLI, 1 MHCPTHBIC DJICMCHTDBI (Pa3LI) IJIs1 OCO3HAHUA BA)KHOCTU YIIOPAAOYCHHOCTU HAYYHBIX 3HaHI/II71;
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. pacKkpbIBaTh CMBICI nepuoaudeckoro 3axkona .M. Menaeneesa;

. OTIMCHIBATh M XapaKTEePH30BaTh TAOHUYHYIO (DOPMY IEPHOAMUECKON CHCTEMbI XUMHUYECKHUX JIEMEHTOB;

. XapaKkTepHU30BaTh COCTAB ATOMHBIX SJIEP U PACIIPEACICHUE YUCIIA AIEKTPOHOB I10 AJIEKTPOHHBIM CJIOSIM aTOMOB XMMUYECKUX 3JIEMEHTOB MAJIbIX
MEPUOJIOB MEPUOINYECKON CUCTEMBI, & TAKKE KAJIUA U KAJIbLIMS;

. pa3nuvaTh BUAbl XHMUYECKOU CBS3U: HOHHYIO, KOBAJIEHTHYIO MOJAPHYI0, KOBAJICHTHYIO HEMOJISIPHYIO U METAINTUYECKYIO;

. M300pakaTh JEKTPOHHBIE POPMYIIBI BEIIECTB, 00Pa30BAHHBIX XUMUYECKUMH CBSI3SIMU Pa3HOTO BUJIA;

. BBISIBJISITh 3aBUCHMOCTD CBOMCTB BEIIIECTBA OT CTPOEHUS €r0 KPUCTAJUTMUYECKON PelIeTKH (MOHHON, aTOMHOM, MOJICKYJISIPHOM, METAJITHYECKOM );
. XapaKTEepPU30BaTh XUMUUYECKUE PJIEMEHTHI U UX COCTMHEHUS Ha OCHOBE TIOJIOKEHUS DJIIEMEHTOB B MIEPUOJUIECKON CHCTEME U 0COOCHHOCTEH
CTPOEHUS UX ATOMOB;

. OIMCHIBaTh OCHOBHBIE MPEANOCHUIKU OTKPBITHS .M. MenaeneeBbIM neproInuecKoro 3akoHa v MEPUOJUIECKON CUCTEMbBI XUMUYECKUX
AJIEMEHTOB ¥ MHOTOOOPa3HYIO0 HAYYHYIO JIEITEIbHOCTD YICHOTO;

. XapakTepHU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHUE IEPUOINUECKOTO 3aKOHA U MEPUOINYECKON CUCTEMbI XHMUYECKUX AJIEMEHTOB
.. Menneneena;

. OCO3HABATh HAyYHbIE OTKPBHITHS KaK Pe3y/IbTaT AIUTEIbHBIX HA0IIOICHUH, ONIBITOB, HAYYHOH MOJEMUKH, TPEOJOJICHUS TPYAHOCTEN U
COMHEHUM.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

. 2PAMOMHO 00PaAWAMbCSL C BeUeCMBAMU 8 NOBCEOHEGHOU HCUZHU,

. 0CO3HABAMb HEODXOOUMOCMb COONO0EHUS NPABUTL IKOLO2UYECKU DE30NACHO20 N0BEOeHUsL 8 OKpYicarouell npupooHoll cpede;

. HOHUMAMb CMbICI U HEOOXO0OUMOCHb COONIO0EeHUsL NPEONUCAHULL, NPeOAeAeMblX 6 UHCIPYKYUSX NO UCHOb30GAHUIO IeKAPCME, CPeOCme
ObLIMOBOU XUMUU U OP.;

. UCNONL308aMb NPUOOPEMEHHBLE KIIOYEBblE KOMNEMEHMHOCIU NPU 8bINOJIHEHUU UCCI008AMENbCKUX NPOEKMO8 NO U3YYEHUIO CEOUCMS,
€cnocobos noyuerus U pacno3HABAHUS GeULeCMs;

. Pa38u8amb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHOIb3YSL CPeOCmEd YCMHO20 U RUCbMEHHO20 00WeHUs, NPOSIEIANb 20MOBHOCHIb K
VBANCEHUIO UHOU MOYKU 3PEHUsL NPU 0OCYIHCOCHUU Pe3YTIbIMAmMO8 6bINOJIHEHHOU padombl;

. 00bLEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUYECIBAX U XUMUUECKUX NPOYECCaX, KPUMUYECKU OMHOCUMbCS K NCe6OOHAYYHOU UHGopMayul,
Hed0OpPOCO8eCmHOUL peKiiame, Kacarwelucs UCNOoNb308aHUS PA3IUYHBIX 6EUeCME.

. 0CO3HABAMb 3HAYEHUE MEOPEMUYECKUX 3HAHUU 151 NPAKMUYECKOU 0esimelbHOCMU Yel08eKd,

. ONUCHIBAMb U3YUEHHble 00BEKMbl KAK CUCTEMbl, NPUMEHSS TO2UKY CUCEMHO20 AHAU3A;
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. NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NEPUOOULECKOU CUCTIEMbL XUMUYECKUX INEeMEHMO8 O 00bACHEHUs U NPEOBUOCHUs CBOUCME
KOHKDEMHbLX 8euyecme;

. Pazeusamov UHGOPMAYUOHHYIO KOMNEMEHMHOCIb HOCPEOCMBOM Y2iyOIeHUs 3SHAHUL 00 UCMOPUL CMAHOBIEHUS XUMUYECKOU HAYKU, ee
OCHOBHBIX NOHAMUL, NEPUOOUYECKO20 3AKOHA KAK 0OHO20 U3 8ANCHEUWUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUNICEHUSX HAVKU U
MEeXHUKU.

9 kJacc

BbpInycKHUK Hay4uTCH:

*00BSACHATH CYTh XUMHUYECKHX ITPOIIECCOB;

*Ha3bIBaTh MMPU3HAKK U YCIIOBUS MPOTEKAHHSI XUMUYICCKUX PEaKITHii;

*YCTaHaBIMBATh IPHHAIIC)KHOCTh XUMUYECKON pEaKIMU K OMPEeICHHOMY THITY TIO OJTHOMY M3 KJIaCCU(PHUIIMPOBAHHBIX TPHU3HAKOB:

1) mo yKciTy ¥ COCTAaBY MCXOTHBIX BEIECTB U MPOJAYKTOB Peakivu (PEeakiiy COSANHEHUS, Pa3IOKECHUS, 3aMEIIICHUS 1 OOMEHa);

2) 1O BBIJICIICHHIO WJIH MOTJIONICHUIO TEIUIOTHI (PEaKIUU K30 TEPMUIECKUE U SHIOTEPMHUYCCKHE);

3) 10 U3MEHEHUIO CTETIEHEH OKUCIICHHS XUMHYECKUX 3JIEMEHTOB (OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH );

4) o 06paTUMOCTH Tporecca (peakiuu 00paTuMbie ¥ HEOOPATUMEBIE);

*Ha3bIBaTh (PAKTOPBI, BIMSIOIINE Ha CKOPOCTh XUMUYCCKUX PEaKIIHIA;

*Ha3bIBaTh (PAKTOPBI, BIMSIOIINE HA CMEIICHUE XUMHUECKOTO PABHOBECHSI,

*COCTAaBIISITh YPABHEHHUS AJICKTPOJIUTUYCCKON TUCCOIMALINN KUCIIOT, IEI0YeH, COJICH; MOJIHbIC U COKPAIIICHHbIC HOHHBIC YPAaBHEHHSI peaKiinii oOMeHa;
yYpaBHEHHUSI OKUCIIUTEIHLHO - BOCCTAHOBHUTEIIBHBIX PEaKIIHiA;

*[IPOTHO3MPOBATH MPOIYKTHl XUMHUYCCKUAX PEAKIUi 110 (hopMysIaM / Ha3BaHUSAM HCXOIHBIX BEIIECTB; OMPEACIIATh HCXOAHBIE BelecTBa mo popmyaam /
HA3BaHUSM MPOJIYKTOB PEaKIUH;

*COCTaBJISTh YPAaBHEHUS PEAKIIMii, COOTBETCTBYIOLIUX MOCIEI0BATENFHOCTHU («IIETIOYKE») MPEBPAIlEHNII HEOPTaHUYECKHUX BEIIECTB PA3IUYHBIX
KJIaCCOB;

*BBISIBJISITH B ITPOIECCE SKCIIEPUMEHTA MPU3HAKU, CBUIETEIHCTBYIONIUE O TPOTEKAHUU XUMUYECKOW PEaKIInH;

*TOTOBHUTBH PACTBOPHI C ONPEIEIIEHHON MacCOBOM JI0JIei paCTBOPEHHOTO BEIIECTBA;

*OTPEAETATH XapaKTep CPeIbl BOJHBIX PACTBOPOB KUCIOT U IIENOUeH 10 M3MEHEHUIO OKPACKH WHINKATOPOB;

*TIPOBOJIUTH KaYECTBEHHBIE PEAKIINH, TIOATBEPKIAIOIINE HATUYUE B BOJHBIX PACTBOPAX BEIIECTB OTACIbHBIX KATHOHOB U aHHOHOB.

10



OTIPENeNATh MPUHAIICKHOCTh HEOPTaHNIECKUX BEIIECTB K OJIHOMY M3 M3YUYEHHBIX KJIACCOB/TPYIII: METAJUIBI U HEMETAJLIbl, OKCUIBI, OCHOBAHHMS,
KHCJIOTBI, COJIH;

*COCTaBIIATH (POPMYJIBI BEIIECTB TI0 MX HA3BAHHSIM;

*OIpEAEIATh BAJIEHTHOCTD U CTETIEHb OKUCIIEHUS JIEMEHTOB B BELECTBAX;

*COCTaBJIATH (POPMYJIBI HEOPraHUYECKUX COEAMHEHUN MO BAJIEHTHOCTSM M CTETIEHSM OKUCIIEHHUS JIEMEHTOB, a TAaKXKe 3apsiiaM HOHOB, YKa3aHHBIM B
TabJInLEe PACTBOPUMOCTH KUCIIOT, OCHOBAHUMN U COJIEH;

*00BSICHATH 3aKOHOMEPHOCTU U3MEHEHUS (PU3NUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB U UX BBICIIMX OKCHJIOB, 00pa30BaHHBIX JIEMEHTaMU
BTOPOTO U TPETHETO MEPUOJIOB;

*Ha3bIBaTh 00IME XUMUYECKHE CBONCTBA, XapaKTepPHBIE I IPYIII OKCUJOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

*Ha3bIBaTh 00IIME XUMUYECKHE CBOWCTBA, XapaKTepHbIE JUIs KaXKJIOTO KJ1acca BEIIECTB;

*TIPUBOJUTH MPUMEPHI pEaKLUi, MOATBEPKAAIOIINX XUMHUECKHE CBONCTBA HEOPraHUUYECKUX BEIIECTB: OKCHUIOB, KHCIOT, OCHOBAaHUH U COJIEH;
*OTpEETATH BEIIECTBO — OKUCIIUTEND U BEIIECTBO — BOCCTAHOBUTENb B OKUCIUTEIHLHO — BOCCTAHOBUTEIbHBIX PEAKIIUX;

*COCTABJIATH EKTPOHHBIN OaJaHC MO MPEATIOKEHHBIM CXEMaM peakiuii;

*IIPOBOJMTBH JIAOOPATOPHBIE OIBITHI, TOATBEPIKIAIONINE XMMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKHX BEILECTB;

*[IPOBOJIUTH JIAOOPATOPHBIE OMBITHI 110 MOJIYYEHHUIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB: BOJOPOA, KUCIOPOa, YIJIEKUCIOro Ia3a, aMMUaKa,;
COCTAaBJIATh YPABHEHMS COOTBETCTBYIOIUX PEAKLIUN.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH:

*COCMAsIsIMb MOAEKYAAPHBLE U NOJIHbIE UOHHBIE YPAGHEHUS NO COKPAUYEHHBIM UOHHbIM YPAGHEHUSIM,

*NPUBOOUMb NPUMEDPBL PEAKYUT, NOOMBEPIHCOAIOUWUX CYIUECTNBOBANUE 83AUMOCBAZU MENCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8eUeCcms;
*NPOCHO3UPOBAM PEe3YIbMAMbl 8030€lCMBUS PA3IUYHBIX PAKMOPOS HA CKOPOCTb XUMUYECKOU peaKyuul,

*NPOCHO3UPOBAN PE3YTbMAMbl 8030eUCMBUS PA3IUYHBIX PAKMOPO8 HA CMeUjeHUe XUMUYECKO20 PABHOBECUS.

* 2PAMOMHO 0OPAWYAMBCAL C BEUWECTNBAMU 8 NOBCEOHEGHOU IHCUZHU,

* 0CO3HABAMb HEODXOOUMOCMb COONIOOEHUS NPABUIL IKOLO2UHECKU De30NACH020 NOBeOeHUsl 8 OKPYHcarowell npupooHol cpeoe;

* NOHUMAMb CMBLCT U HEOOXOOUMOCTL COONIO0EHUs NPEONUCAHUL, NPeONiacaemMblX 8 UHCIPYKYUSIX N0 UCNOTb308AHUI0 TEKAPCME, CPeOCcme Oblmogou
Xumuu u op.;

* UCNONIL308aMb NPUOOPEMEHHBIE KNHOUEEble KOMNEMEHMHOCMU NPU 8bINOTHEHUU UCCTe008AMENbCKUX NPOEKMO8 NO UYYEHUIO CEOLICME, CNOC0008
NONYyYeHUsl U pACNO3HABAHUS Beujecme;
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* Pazeusamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONIb3YS CPe0Cmea YCMHOU U NUCbMEHHOU KOMMYHUKAyuu npu pabome ¢ mexkcmamu
VUeOHUKA U OONOIHUMENbHOU TUMEPAmypoll, CHPABOYHbIMU MADIUYAMU, NPOSAEIAMb 20MOBHOCMb K YEANCEHUIO UHOU MOYKU 3PEHUSL NPU 00CYHCOEHUU
Pe3VIbmamos 8bINOJIHEHHOU pabombl;

* 00LEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUECMEAX U XUMULECKUX NPOYECCax, KPUMUYECKU OMHOCUMbCS K NCe80OHAYYHOU UHGopMayul,
Heod00pOCcoBeCcMHOU peKiame, KAcarowelcs UCNONb308AHUsL PA3IUYHBIX 6eLeCms.

* 0CO3HABAMb 3HAYEHUE MEeOPeMUUecKUX 3HAHUU 0TIl NPAKMUYECKOU 0eamelbHOCMU Yello8eKd,

* OnUCHIBAMb U3YYEHHbIE 00BEKMbl KAK CUCTNEMbl, NPUMEHSIS IO2UKY CUCIEMHO20 AHAIU3A,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NEPUOOULECKOU CUCEMbl XUMUYECKUX DTIeMEeHMO8 OJisl 00bACHEHUS. U NPe08UOEHUsL C8OUCME KOHKPEMMHbIX
gewecms,

* pazeusamv UHHOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPEOCEOM VeLyOneHUs 3HAHUL 00 UCMOPUU CIMAHOBIEeHUS XUMUYECKOU HAYKU, €€ OCHOBHbIX
NOHAMUL, NEPUOOUYECKO20 3AKOHA KAK OOHO20 U3 BANCHELIUUUX 3AKOHO8 NPUPOObL, A MAKIHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.

* coCmasnams MOJIEKYIApHbLE U NOTHbLE UOHHbIE YDAGHEHUS NO COKPAUWEHHBIM UOHHBIM YPAGHEHUAM,

* NPUBOOUMb NPUMEPLL PeaKyUll, NOOMBEPHCOAIOWUX CYUIeCMBOBAHUE B3AUMOCEIAZU MEHCOY OCHOBHLIMU KIACCAMU HeOP2AHUYEeCKUX 8eujecmas;

* NPOCHO3UPOBAMb PE3YIbIMAMbl 8030€UCMBUS PA3IUYHBIX (PAKMOPO8 HA USMEHEHUEe CKOPOCMU XUMUYECKOL peaKyull;

* NPOCHO3UPOBAMb PE3YbIMAMbl 8030€UCMBUS PA3IUYHBIX (PAKMOPO8 HA CMEeWeHUe XUMUYECKO20 PABHOBECUS.

* NPO2HO3UPOBAMb XUMUYECKUE CEOUCMBA 8eUjeC8 Ha OCHO8e UX COCMABA U CIMPOeHUs;

* NPOCHO3UPOBAMb CNOCOOHOCIb 8euleCmed NPOAGIAMb OKUCIUMENbHbLE UL 80CCIMAHOBUMENbHbIE CEOUCMEA C YUEMOM CmeneHell OKUCTeHUS
9/IeMEHMO08, BXOOAWUX 8 €20 COCMA8;

* BLIABIIAMb CYUWECMBOBAHIUE 2EHEMUYECKOU 83AUMOCEAZU MENCOY euecmeamu 8 psoy: NPOCMoe 8euiecmeo — OKCUO — 2UOPOKCUO — COJlb,

* 0P2aHU308b18aMb, NPOBOOUMb YYEHUUECKUE NPOEKMbl NO UCCIE008AHUIO CEOLICNEG BEUeCME, UMEIOUWUX 8AJCHOE NPAKMUYeCKoe 3Ha4eHue.

2. Coaep:xxanue yueOHOI0 nmpeaMera

8 kiacce

Pa3nen 1. OcHOBHBIE MOHATHSI XUMHH (YPOBEHb aTOMHO-MOJIEKYJISIDHBIX NpeacTaBiaenuii) ( 51q)
[Ipenmer xumun. Xumus Kak 4acTb €CTECTBO3HAHUsA. BeniectBa u ux cBoiictBa. UucTele BemecTBa U cMecH. MeTopl IO3HAHMS B XUMUHU:
HabmroieHue, sxcnepuMenT. [Ipuemsl 6e30macHo paboTsl ¢ 000pya0BaHUEM U BemiecTBaMu. CTpoeHHE IIaMEeHH.
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Yucreie BemecTBa U cMecu. CriocoObl OUMCTKY BEIECTB: OTCTaMBaHKE, (PHIBTPOBAHNE, BHITAPUBAHNE, KPUCTAIUTH3ANNS, TUCTHIUIALIUS.
dusnyecKkrue 1 XMMUUECKHE SIBJICHUSI. XUMUYECKUE peakinu. [Ipu3Haku XMMHUYECKUX PEeaKIUi U YCIOBUS BOSHUKHOBEHUS U T€UCHUS
XUMHUUYECKUX PEAKIIUH.

ATOMBI, MOJIEKYJTBI ¥ HOHBI. BemiecTBa MOJEKYIIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. Kpucramnnueckue u aMmopHbIe BEIECTBa.
Kpucrannnueckue pemeTku: HOHHas, aTOMHAsi U MOJIeKyJisipHas. [IpocTeie U coKHbIE BemecTBa. XUMHUYECKHUM 3JIeMEHT. MeTaiuiel 1
HeMeTaJlIbl. ATOMHas eMHMIIA Macchl. OTHOCHTENbHAS aTOMHas Macca. SI3bIK XUMUU. 3HAKU XUMHUUYECKUX JIEMEHTOB. 3aKOH IIOCTOSTHCTBA
cocTaBa BelecTBa. XuMudeckue Gpopmynsl. OTHOCUTENbHAS MOJIEKYIsIpHast Macca. KauecTBEHHBIN 1 KOJIMYECTBEHHBIN COCTaB BELIECTBA.
Boruncnenus no xumuueckuM popmynam. MaccoBasi 407151 XMMUYECKOTO JIEMEHTA B CJI0KHOM BEILIECTBE.

BanenTHOCTh XUMHUYECKUX 7IeMEHTOB. OnpesiesieHre BaIEHTHOCTH 3JIEMEHTOB 10 (hopmysiaM OuHapHBIX coeanHeHnil. CocTaBiieHue
XUMUYECKUX (OPMYT OMHAPHBIX COCTUHEHUN TT0 BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE YYEHHE. 3aKOH COXPAaHEHUS MacChl BenlecTB. JKu3Hb U earenbHOoCT, M.B. JloMmoHOCOBa. XUMUYECKUE ypaBHEHUS.
THUIbI XUMUYECKUX PEAKIIUM.

Kucnopon. Haxoxnenue B npupose. [loryuenue kucinopoa B 1a00paTopuu U MPOMBINUICHHOCTH. PU3NUECKHE M XUMHUUECKHE CBOMCTBA
kucinopoga. ['openne. Oxkcuapl. [Ipumenenue kucnoponaa. Kpyrosopot kuciaopoaa B npupoje. O30H, auioTponus Kucyiopoaa. Bo3nyx u ero
cocTaB. 3amuTa aTMOC(HEPHOTO BO3/yXa OT 3arps3HEHUH.

Bonopon. Haxoxaenue B mpupoae. [TonydeHne Bogopoaa B 1abOpaTOpHH U MPOMBIIITICHHOCTH. DU3MUECKHE M XUMUUECKHE CBOMCTBA
BoJI0poJia. Boopoa — BocctaHoBUTENL. Mephl 6e30macHOCTH MpH paboTe ¢ BogopoaoM. [Ipiumenenue Bogopoaa.

Bona. Metoibl onipenienieHus cocTaBa BOJIbl — aHAIN3 U cUHTE3. Pu3nyeckue cBoicTBa BoAbl. Bosia B mpupoie 1 crnocoObl €€ OUUCTKH.
Abspanus Boabl. XUMHUECKUE CBOMCTBA BoAbL. [Ipumenenue Boasl. Boga — pactBoputens. PacTBopumocTs BeliecTs B Boje. MaccoBas 10714
PacTBOPEHHOI'0 BELIECTBA.

KonunuectBennsie oTHomeHus B xumun. KonmdectBo BemectBa. Mosb. MounspHast macca. 3akoH ABorajpo. MosipHblii 00beM ra3oB.
OTtHocuTenbHas! MIOTHOCTH ra30B. OObEeMHbIE OTHOIICHHSI Ta30B MIPU XUMHUECKUX PEaKILIUsX.

Bakneiiue kiaccel HeOpranudeckux coenHeHuit. OKCuabl: cocTas, kinaccupukanus. OCHOBHbBIE M KUCIOTHBIE OKCcuAbl. HoMenknaTypa
OKCUJI0B. PU3NYECKHE U XUMUYECKHE CBOMCTBA, MOJIYYeHHE U IPUMEHEHUE OKCUIOB.

I'unpoxcunel. Knaccudukanus ruapokcunoB. OcHoBanus. Coctas. lllenoun u HepacTBopumbie ocHOBaHus. HoMeHknaTypa. dusnueckue u
XMUMHYECKHE CBOMCTBA OcHOBaHMM. Peakuus HeliTpanu3anuu. [lonydeHne U mpuMeHeHne OCHOBaHUM. AMMOTEpHBIE OKCUIBI U THIPOKCHU/IBI.
Kucnotsl. CocraB. Knaccuduxkarus. Homenknatypa. @uznueckue 1 XUMUYECKHE CBOMCTBA KUCIOT. BBITECHUTENBHBIN Psii METAIIOB.
Comu. Cocras. Knaccupukanus. Homenknarypa. @usnyeckue cBoiicTBa coliei. PacTBopruMOCTh coJieii B Bojie. XUMUYECKUE CBOMCTBA COJIEH.
Cnioco6sb1 nostyuenust coseit. [Ipumenenue comneil.

I'eneTnueckasi CBA3b MEXIy OCHOBHBIMHU KJIACCAMU HEOPTaHMUECKUX COEAMHEHUM.



Paznean 2. Ilepuoanyeckuii 3aKoH U nepuoguvecKkasi cucreMa xumuyeckux 3j1emMeHToB [I.A. MengeneeBa. Ctpoenne aroma. (74.)
[TepBbIe MOMBITKY KiIacCH(PHUKAIIMI XUMUYIECKHUX 3JIeMEHTOB. [IoHATHE O TPyIax CXOIHBIX 3JIeMEHTOB. ECTECTBEHHBIE CeMEHCTBA IMIETOYHBIX
METAJUIOB U rajgoreHoB. biaaropoansle rasel. [lepnoanueckuit 3akon [[.M.Menneneesa. [lepunonuueckas cucreMa Kak €CTECTBEHHO — Hay4YHOE
KJIaccu(uKaus XUMHYECKUX 3JIeMeHTOB. TabnmuHast hopma npencTaBieHus KilacCu(PUKaUu XUMHYECKIX 3JIeMeHTOB. CTPYKTypa TaOIHIIbI
«Ilepnonnyeckas cucrema xuMmuueckux anemenToB /.M. MenneneeBa» (kopotkast popma): A- u b- rpynnsl, nepuoipl. @U3nyecKuil CMbICI
MOPSIIKOBOTO 3JIEMEHTa, HoMepa Neproa, HoMepa Ipynisl (U1 3J1EMEHTOB A-TpyIm).

CrpoeHue aToMa: po U AEeKTpoHHast 000104yKka. CocTaB aTOMHBIX sJiep: MPOTOHBI U HEUTPOHBI. M30TONbI. 3apsii aTOMHOTO Spa, MacCOBOE
YHCII0, OTHOCUTENbHAs aToMHast Macca. CoBpeMeHHas (OpMyIUPOBKA MOHATUS «XUMUYECKUM 37IEMEHT.

DnexTpoHHas 000JI0UKa aTOMa: MOHATHE 00 SHEPTreTHUECKOM YPOBHE (JIEKTPOHHOM CJIOE), €ro EMKOCTHU. 3aIll0JIHEHNE 3JIEKTPOHHBIX CIIOEB Y
aTOMOB JIEMEHTOB IEPBOTO — TpeThero nepuoaoB. CoBpeMeHHas (popMylInpoBKa NEPUOANYECKOTO 3aKOHA.

3HaueHue nepuoanyeckoro 3akoHa. Hayunsle noctmxenus .M. Menneneesa: ucnpapiieHne OTHOCUTEIbHBIX ATOMHBIX Macc, peJICKa3aHnue
CYIIIECTBOBAHUS HEOTKPBITHIX SJIEMEHTOB, IEPECTAHOBKU XUMUYECKUX JIEMEHTOB B MepUOANIeCcKoi cucteme. Ku3ub u aestenpHoCcTh [ .
Meuneneena.

Jemonctparmn: ®usznyeckre CBOWCTBA MIETOYHBIX METAJUIOB. B3anmonelicTBre OKCHIOB HATpHsl, Maraus, ¢pocdopa, Cepbl ¢ BOJOH,
HCCIIEIOBaHUE CBOMCTB MOJYYEHHBIX MPOAYKTOB. B3auMoieiicTBre HaTpHs U Kalusl ¢ BOJ0W. PU3NYECKHE CBOWCTBA TAJIOTEHOB.
B3anmMoselicTBre adtOMUHHMS C XJIOPOM, OPOMOM U HOJIOM.

Pa3nen 3. CTtpoenne BemecTBa. XMMH4YECKasi CBA3b.(84)

DNEKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIeMEHTOB. OCHOBHBIE BH/IbI XUMUYECKON CBSI3U: KOBAJCHTHASI HEMOJSIPHAsI, KOBAJICHTHAs MOJISpHAs,
noHHasl. BaneHTHOCTh 3JIEMEHTOB B CBETE MEKTPOHHOU Teopur. Crenenb okucnenus. [IpaBuina onpenenenus crerneHeil OKUCIeHus
3JIEMEHTOB.

8 Kaacc

Pa3nen 1. OcHoBHBIE NOHATHS XUMUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeICTABJIEHUI)

[Ipenmer xumun. XuMHs Kak 4acTh €CTeCTBO3HAHUS. Terna, BelecTBa U X CBOMCTBA. MeToIbl TO3HAHUS B XUMHH: HaOIIOJeHNE, U3MEPEHUE,
skcniepuMeHT. [Ipuémel 6e30macHoi paboThl ¢ 000pyaOBaHNEM U BelllecTBaMu. CTpoeHHE MIIaMEeHH.

UYucteie BemecTBa U cMecd. CrocoObl pa3/iesieHusl BEIIeCTB: OTCTauBaHHUe, (UIbTPOBAHUE, BBIIAPUBAHUE, KPUCMALIUIAYUS, OUCUTLIAYUL.
du3nuecKkrue U XUMUYECKUE SBJICHHS. XUMUUYECKUE peakuuu. [[pu3Haku XUMHUYECKUX PEaKUUid U YCIOBUS BO3HUKHOBEHUSI M TEUEHHS] XUMHUYECKHX
peaKuum.

ATOMBI, MOJIEKYNIBI W HOHBL. BemiecTBa MOJEKYISPHOTO U HEMOIEKYIspHOro cTpoeHHs. Kpucrammmueckue u amopdHbIC BEIIECTBA.
Kpucrannuueckue pemérku: MOHHAsA, aTOMHAas U MOJIEKYJIApHas. 3aBUCUMOCTb CBOMCTB BEIIECTB OT THMNa KpUcCTainueckou pem€Tku. [IpocTeie u
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CJIOKHBIE BEIIECTBA. XUMUYECKUN 3JIEMEHT. MeTallsibl 1 HeMeTaJlTIbl. ATOMHAs equHuIa Macchl. OTHOCUTENbHAS aTOMHas Macca. SI3bIK XUMUU. 3HAKH
XUMHUYECKUX DJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEHIECTB. XuMuueckue (opmynbl. OTHOCUTENIbHAS MOJIEKYJsipHas Macca. KauecTBeHHBIH U
KOJIMYECTBEHHBIN COCTAB BEIIECTBA. BRIUUCIICHUS 110 XUMUYecKUM (hopmyniaM. MaccoBast I0JIsi XUMHYIECKOTO 3JIEMEHTA B CJI0KHOM BEIIECTBE.

BanieHTHOCTH XMMUYECKUX 371eMeHTOB. OnpeiesieHue BaJICHTHOCTH 3JIEMEHTOB 110 (hopmyrie OMHapHBIX coenuHeHnuid. CoCTaBIeHNE XUMUUECKHUX
(hopmys OMHAPHBIX COCTMHEHUM 10 BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YYE€HHE. 3aKOH COXpaHEHUsI MacChl BemecTB. JKu3Hb u aestenbHocTh M. B. JloMmoHOCOBa. XuMuueckre ypaBHEHUS,
ko3 purmenTs. TUITTHI XUMHYECKUX PEAKITH.

Kucnopon. Haxoxnenue B mpupone. Ilomyuenue kucimopoga B jJabopaTopud U MPOMBINITIEHHOCTH. DU3ndeckne U XUMUUYECKHUE CBOMCTBA
kucinopona. 'openne. Oxcunpl. [Ipumenenune kucnopona. Kpyrosopor kucnopona B npupoze. O30H, autoTponus Kuciopoaa. Bo3nyx u ero cocras.
3amuTta aTMOC(hEepHOro BO3IyXa OT 3arpsi3HEHUI.

Bonmopon. Haxoxnenue B mpupoze. Ilomyuenue Bomopona B jgabopaTOpuy W MPOMBINUIEHHOCTH. DU3MUECKHE M XUMHUYECKHE CBOMCTBA
BoJI0poJia. Boopoa — BoccTanoBuTeb. Mepbl 6€30macHOCTH MpH padoTe ¢ BogopooM. [Ipumenenre Bogopoa.

Bona. Metoap! onpeeneHust coctaBa Bobl — aHAIU3 U cuHTe3. Pu3nyeckue cBoiicTBa BoAbl. Boja B mpupoje 1 criocoObl €€ 0UnCcTKH. A3parius
BOJIbl. XMMUYECKHE CBOMCTBA Bojbl. [Ipumenenne Boasl. Boga — pactBoputens. PacTBopuMocTh BemiecTB B Boje. KoHIIeHTpaus pacTBOPOB.
MaccoBas 105151 paCTBOPEHHOTO BELIECTBA.

KonnuecTBennbie oTHOmeHuss B xumuH. KommuectBo BemectBa. Mok, MomsipHass Macca. 3akoH ABoraapo. MouspHbiii 00bEM Ta30B.
OTtHocuTenbHast IIOTHOCTH ra3oB. OOBEMHBIE OTHOILIEHUS T'a30B MPU XUMHUECKUX PEaKLUsX.

Baxkneiimue kmacchl HeOpraHWyeckux coeauHeHui. OKcupl: coctaB, kiaccuduxaius. OCHOBHBIE U KHUCIOTHBIE OoKcuabl. HomeHkmarypa
OKCHUI0B. PU3NYECKHE U XUMUYECKHUE CBOMCTBA, ITOJIYYEHUE U TPUMEHEHUE OKCUIOB.

Iuapokcunpl. Kinaccudukanus ruapokcunoB. OcHoBanus. Cocras. [[€noun u HepacTBopuMble ocHOBaHus. Homenknatypa. dusnyeckue u
XUMHUYECKHE CBOKMCTBA OCHOBaHUMU. Peakius nHertpanuzamuu. [losrydeHne u npuMeHeHre OCHOBaHUN. AM(OTEpHBIC OKCHIBI U THIPOKCHUIBI.

Kucnotsl: cocraB, kiaccupukanus 1 HOMEHKIaTypa. Du3nueckue U XUMHUYECKHE CBOWCTBAa KHCHOT. [lonyueHue u mpUMEHEHHE KHUCIOT.
BriTecHUTENBHBIN psAJl METAIIOB.

Conu: cocras, knaccudukanus u HoMeHkiIarypa. dusndeckue cBoiictBa cosell. PacTtBopuMocCTh coneil B Boge. XMMHUECKHE CBOMCTBA COJICH.
Crnioco0OsI mostyuenus coneit. [I[pumenenue comneit.

['eneTnueckas CBA3b MEXIy OCHOBHBIMH KJIACCAMH HEOPTraHMUECKUX COCAMHEHUH.

Jemoncmpayuu. O3HakoMIeHHE ¢ 00pa3liaMy MPOCTBIX U CIIOKHBIX BemecTB. CrocoObl OYMCTKU BEUIECTB: KPUCTAIUIU3AIMS, JUCTUILIALINS,
xpomatorpadust. ONbITI, MOATBEPKAAIOIINE 3aKOH COXPAHEHHUS MaCChl BEIIIECTB.

[Tonyuenue u coOMpaHue KUCIOPOAa METOJOM BBITECHEHHS BO3yxa U BoJbl. OnpeneneHue cocraBa Bo3ayxa. Koaiekyus Heghmu, KaMeHHO20 yais U
NPOOYKMO8 ux nepepadomxkiu.

[Tomyuenue Bogopoaa B anmapate Kuma, mpoBepka BoJ0poa Ha YUCTOTY, TOpPEHHE BOIOPOIa, COOMpaHUe BOJAOPOIa METOJAOM BBITECHEHHUS BO3yXa U
BO/IBI.
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Amnanus Bojibl. CHHTE3 BOJBI.

3HAaKOMCTBO C 00pa3IaMu OKCHJIOB, KUCIIOT, OCHOBaHUH U coseld. HeliTpanu3anus menoyn KUCIOTOl B IPUCYTCTBIH WHAUKATOPA.

Pacuemmnpvie 3a0auu’ BrrurucineHre OTHOCUTENBHON MOJIEKYJISIPHONM Macchl BellecTBa 1o (opmyiie. Beiuucienne MaccoBoil 01 31€MEHTa B
XHMUYECKOM COCMHEHHUH. Y CTAaHOBIICHHE MPOCTEHIIel (POPMYIIbI BEIIECTBA [0 MACCOBBIM JIOJISIM JIEMEHTOB.

HaxoxaeHne mMaccoBOi J0JM pacTBOPEHHOTO BEIIECTBAa B pacTBOpE. BrluncieHne macchl pacTBOPEHHOIO BEIIECTBA M BOJABI JJISl MPUTOTOBIICHUS
pacTBOpa ONpeIeTCHHON KOHIEHTPAIIUH.

OObeMHbIe OTHOIIEHMSI Fa30B MPU XUMUYECKUX PEAKIIMSIX.

Boruncnenus no XMuMMYECKUM YpaBHEHHSIM Macchl, 00beMa U KOJIMYECTBA BEIIECTBA OJJHOTO M3 MPOJYKTOB PEaKIMU 10 Macce UCXOTHOTO BEIIeCTBa,
00BbeMY WM KOJIMYECTBY BELIECTBA, COJEPKAIIETO ONPEACTICHHYIO 010 TPUMECEH.

Paznen 2. llepnoauueckuii 3aK0H U epuognYecKas cucreMa xumuueckux yiemMenToB [[.LU. MennesneeBa. CTpoeHune aToma.

HepBHe IIOIIBITKHU Knaccmbnxaunn XUMHUYECKUX DJIEMEHTOB. IloHsaTue o Ipynmnax CXOAHBIX 3JICMCHTOB. EctecTBeHHbBIE cCEMelicTBa MICJIOYHBIX MECTAJIJIOB
1 rajoreHoB. biaropoaasie rassl.

[Tepunoanueckuii 3akon JI.M1.Menneneena. [leproaudeckas cucTemMa Kak €CTECTBEHHO — HAYYHOE KlacCU(PHUKAISI XUMHUYECKUX d7IeMeHTOB. TabmuyHas
¢dbopma mpesacTaBieHusl KiIacCUPUKAIUU XUMHUYECKHX 3yeMeHTOB. CTpykrypa Tabnuisl «llepuoamueckas cucrema xumudeckux siaemeHtos J[.U.
MenneneeBa» (kopoTtkas ¢opma): A- u b- rpymnmbl, nepuoapl. @U3HUESCKUI CMBICI TOPSIKOBOTO 3J€MEHTa, HOMEpa MepHo/ia, HoMepa TPYIIbI (s
AJIEMEHTOB A-Tpyrm).

CrpoeHue aroma: apo U 3J1eKTpoHHas 060104Kka. COCTaB aTOMHBIX SiI€p: MPOTOHBI U HEUTPOHBI. M30TOMNBL. 3apsii aTOMHOTO siipa, MacCOBOE YHCIIO,
OTHOCHUTelbHasi aToMHas Macca. CoBpeMeHHast GOpMYIUPOBKA MOHATHS «XUMHUYECKUNA SIEMEHT.

DneKTpoHHas 000J04YKa aTomMa: MOHITHE 00 YHEPreTUYeCKOM YpOBHE (3JIEKTPOHHOM CJIOE), €r0 eMKOCTH. 3all0JIHEHUE AJIEKTPOHHBIX CIIOEB Y aTOMOB
3JIEMEHTOB MEPBOTO — TPEeThero neprooB. CoBpeMeHHast POPMYIHPOBKA MEPHUOTUIECKOTO 3aKOHA.

3HaueHHe nepuoaudeckoro 3akoHa. Hayunbele poctwxkenuss .M. MenneneeBa: ucnpaBlieHHME OTHOCUTENIBHBIX aTOMHBIX Macc, IpeacKa3aHue
CYILLIECTBOBAaHUSI HEOTKPBITHIX 3JIEMEHTOB, MEPECTAHOBKM XMMHUYECKUX 3JIEMEHTOB B Nepuoanyeckod cucreme. KusHp u gestenbHocTh JI.U.
Menneneesa.
Jemoncmpayuu: Ouzndeckrie CBOMCTBA MIETOYHBIX METaNIOB. B3aumonelicTBue OKCUIOB HaTpusi, MarHus, Gocdopa, cepbl ¢ BOOH, UCCIEIOBaHHE
CBOWCTB MOJYYEHHBIX MPOAYKTOB. B3aumopeiicTBue HaTpus U Kaius ¢ BOJOW. PU3MUECKHE CBOMCTBA TaJIOTC€HOB. B3auMoJeiCTBHUE aTOMHUHUS C
XJI0poM, OpPOMOM U HOZOM.

Pa3nen 3. CTtpoeHue BemecTBa. XUMHYECKasi CBA3b.

DIEeKTPOOTPULIATENILHOCTh XUMHUECKUX 311€MEHTOB. OCHOBHBIE BBl XMMUYECKOU CBSI3U: KOBAJEHTHAs! HEMOJISIPHASL, KOBAJIEHTHAs MOJIspHAsi, MOHHASL.
BaneHTHOCTB 371€MEHTOB B CBETE ANIEKTPOHHOM Teopuu. Crenenb okucienus. [IpaBuna onpenenenus cTeneHel OKUCICHUS JIEMEHTOB.
Jemoncmpayuu:

ComnocraBnenue PU3NKO-XUMUIECKHX CBOMCTB COEIMHEHUH C KOBAJICHTHBIMU M MOHHBIMU CBSI3SIMU.
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9 kaacc

Pa3nes 1. MHoroo6pasue XuMH4ecKHX peakumi

Knaccudukaius XuMH4YeCKUX peaKkIuii: COeTUHEHUs, Pa3IoKEeHHs, 3aMeleHus], oOMeHa. OKUCITUTEIbHO-BOCCTAHOBHUTENIbHBIE peakiiuu. OKUCITUTENb,
BOCCTAHOBUTEIb, MPOIECCHl OKHUCICHUS U BOccTaHOBIEHUs. CocCTaBleHHWE YpaBHEHHMM OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C TOMOIIBIO
METO/Ia SJIEKTPOHHOTO OaaHca.

TennoBbie 3¢ (eKkThl XUMHUYECKUX peaKIHil. DK30TepMUYEeCKHe U SHAOTEPMHUUYECKUE peakiuu. TepMoxuMmuueckue ypaBHeHHs. PacueTsl 1o
TEPMOXHUMHUYCCKUM YPABHCHUSIM.

CkopocTth xuMHUecKuX peakuuid. [lepponavanbHble mpencTaBiaeHus o katanuze. OOpatuMelie peakiuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHUH.
XUMHYECKUE PEAKIIUH B BOJHBIX PACTBOPAX. DIIEKTPOIUTHI U HEANEKTpouThl. MoHbl. KatnoHsl u aHnOHBL. [ udpammuas meopus pacmeopos.
DNEeKTPOTUTHIECKAs TUCCOIUAIINAS KACTIOT, OCHOBaHMM U cojieit. Cria0bie M CUITbHBIE AMEKTPOJINThI. CTeneHb qucconuanii. Peakimm noHHoTro oOMeHa.
VYcnoBus TeueHUs: peakiii HOHHOTO OOMeHa 70 KOHIa. XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHUHN B CBETE
MPEACTABICHUI 00 AMEKTPOTUTHUECKOMN JUCCOIMAIIMKI H OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKITUSX.

Tlousmue o euoponusze conei.

PacueTHble 3a1aun. BeranciaeHust o XMMUYECKUM YPAaBHEHHUSM MacChl (KOJIMUECTBa, 00beMa) BEIIECTBa M0 M3BECTHON Macce (KOJIUYECTBY, 00bEMY)
OJIHOTO M3 BCTYMUBIIMX WJIM MOJYYAIOLIUXCSA B PE3YJIbTATE PEAKI[UN BEIIECTB.

CymHocTh Tpolecca 3JeKTPOTMTHUCCKOW auccoranuu. J(uccoruanus KUciaoT, ocHOBaHUH, coJiel. Ciiadble M CHUJIBbHBIE AJICKTPOJuThl. CTeneHb
muccormanuy. Peakiuu noHHOTro oOMeHa. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCAMHEHUN B CBETE MPEACTaBJICHHH 00
ANEKTPOJUTUYECKONW JUCCOLMAIMK W OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiusax. ['uaponus coiseir. O600menne nmo temam «Knaccudukamms
XUMHUUYECKUX PEAKIMI» U «IJIEKTPOTUTUUECKAS TUCCOLIUALIUS)

JdemMoHcTpanum:

- BEIIECTB Ha 3JIEKTPOHHYIO MPOBOIUMOCTb.

- 00pas3ibl KPUCTAIUIOTHIPATOB

Pa3znen 2. MuHoroo6pa3sue BelecTn

Hemerannel. ["anorenst. [lonoskeHne raloreHoB B IEpUOAMUECKOM Tabnuile U cTpoeHue ux aToMoB. Haxoxnenue B mpupojie. CBOICTBa, MOTyYeHUE U
IIPUMEHEHHUE rajgoreHoB Xuop. Puzndeckue U XMMUYeCKUe CBOMCTBA xJiopa. [Ipumenenue xnopa. Xnoposogopoa. @usnueckue cBoicraa. [lomyuenue.
ConsiHast kucnoTa u ee coiu. KauecTBeHHBIE peakiiy Ha XJIOpUI-UOHBL. Pacrio3HaBaHue XJIOPUIOB, OPOMUIOB, HOIUIOB.

Kucnopon u cepa. [lonoxenue B nepuoguueckoil CHCTEME XMMUYECKUX 3JIEMEHTOB, CTpOoeHHEe ux atoMoB. Cepa. AmtoTponus cepbl. Puznueckue u
xumuyeckue coiictBa. Haxoxnaenue B npupoae. [Ipumenenne cepol. CepoBogopos. CepoBoIopoHast KUCI0Ta U ee coiu. KauecTBEeHHbIE peakI uu Ha
cynbua-uonsl. Oxcun cepoi(I1V). Ousnueckue u xumudeckue cporictsa. [Ipumenenue. CepHucras kuciorta. KauecTBeHHBbIE peakiuu Ha Cyab(uT-
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nousl. Oxcua cepbi(VI). CepHas kucnora. XUMHUYECKHE CBOMCTBA pa30aBIe€HHON U KOHLIEHTPUPOBAHHON CEpHOM KUCIOThI. KauecTBEeHHbIE peakliuy Ha
cynb(par-uoHbl. XUMHUYECKHE PEAKIINH, JISKAIINE B OCHOBE TIOJTYYEHHUS CEPHON KUCIIOTHI B TPOMBIIICHHOCTH. [IpuMeHeHne cepHON KUCIIOTHI.
JdeMoHcTpAaLUK:

- B3aUMOJICHCTBUE CEPBI C METAJUIAMHU, BOJIOPOAOM, KUCIOPOAOM;

- IOJTy4€HHUE TUIACTUYECKON Ccepbl

-aJUIOTPOIUS KUCIOPOJIa U Cepbl. 3HAKOMCTBO € 00pa3liaMy MPUPOJAHBIX COETUHEHUHN CEpBI.

A3zoT u docdop. [lonoxxenre B nepuoIMIeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB, CTPOEHUE UX aTOMOB. A30T, (U3NUYECKHE U XUMUYECKHE CBOICTBA,
nosiyueHue u npuMmenenue. Kpyrosopot a3ora B npupoze. AMMmuak. @usnueckue 1 XMMHUYECKHE CBOMCTBAa aMMHUaKa, rojiyueHue, npuMenenuit. Conu
aMMOHMS. A30THas kucioTa. Conu a30THOM KUCIOThl. OKUCIUTENbHbIE CBOMCTBA a30THOM KUCIOTHI. [lomydeHne a30THOM KHCIOTHI B 1aOOpaTOPHH.
XHWMHUYECKUE PEAKIINH, JIEXKAIINE B OCHOBE NOJYYEHHSI a30THOM KUCIIOTHI B TPOMBINUIEHHOCTH. [IpuMenenune a3oTHON KucaoTsl. CoJiv a30THOM a30THOM
KHUCJIOTHI M UX TIPUMEHEHHNE. A30THBIE y100pEeHUsI.

®docdop. Anmnorponust pochopa. dusnueckue u xumudeckue cpoiictBa dpochopa. Oxeun pochopa (V). Dochopnas kucnora u ee comu. PochopHbie
yaoOpeHwusl.

JdemoHcTpaumnu:

- IOJIy4Y€HUE aMMHaKa U ero pacTBopeHue B Boje. O3HakoMIIeHHE ¢ 00pa3iaMy MPUPOIHBIX HUTPATOB, GocdaTos.

- BugeopminpM «Heopranmaeckas xumusi. A30T u hochopy.

- IOJIy4€HHE aMMHaKa 1 ero 0OHapyKeHHe, B3auMO/JIeiiCTBIe aMMHaKa ¢ BOJIOM, paCTBOPUMOCTh aMMHUaKa B BOJIE.

- KaUeCTBEHHAsl Peaklisl Ha HUTPAThI

- O3HaAKOMJIEHHE C 00pa3aMu MpUPOIHBIX (HochaToB.

VYrnepon u kpemuuid. [losoxkenue B nepuoAnyecKoil cucreMe XUMUYECKUX AIEMEHTOB, CTPOEHHE UX aTOMOB. YTJIepol. AJUIOTPOINHbIE MOAU(DUKAIHH.
dusnyeckue ¥ XUMHUYECKHE CBOMCTBA yriiepojaa. XapaKTepUCTHKa yriiepoda W KpeMHHs. AncopOums. YrapHbld ra3. YTJICKUCIBIN ra3. YToJibHas
KHCTIOTa U ee conu. KadecTBeHHbIE peakliuy Ha KapOoHaT-uoHbl. KpyroBopoT yrieposa B npupoje. Opranndeckie COeAMHEHUS YIiepoaa.

Kpemuwuii. Oxcun kpemuust (1V). Kpemuuesas kucinota u ee conu. Cmexno. Llemenm.

JdemMoHcTpanum:

- KpUCTaJTH4ecKasl perierka yrisi 1 rpaputa. 3HaKOMCTBO ¢ 00pa3liaMu NPUPOIHBIX KApOOHATOB U CHIIUKATOB.

- MIOIJIOLEHUE YIJIEM PaCTBOPEHHBIX BEILECTB U Ia30B.

- nosy4deHue okcuaa yrieposa (1V) u B3aumoeiicTBre ero ¢ BOJOW M paCTBOPOM ILEIOYH.

- O3HAKOMJIEHUe C 8UOaMU CTeKId.

KonTtpouabsnas padora Ne2 no teme: «Hemerams.

Mertannsl. IlosoxeHne MeTaIoOB B MEpUOANYECKON cucTeMe. Merammyeckas cBsA3b. PU3NUECKUE CBOMCTBA METAJLUIOB. Psij akTHBHOCTH META/IOB
(DNeKTPOXUMHUYECKUN PsIJl HAMIPSDKEHUS] METAJJIOB). XUMHUYECKUe CBOMCTBa MeTayutoB. OO01mue crnocoobl nomydyeHust MetayioB. CruiaBsbl.
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[Ilenounsle MeTaibl. [Ion0KeHNE 1IETOYHBIX METAIUIOB B IepuoArudecKkor cucreme. Haxoxnenue B npupoje. Pusndeckue 1 XMUMHYECKHE CBOMCTBA
LIEJI0YHBIX METAUIOB. [I[puMeHEeHNE MET0YHbBIX METAJUIOB U UX COCAUHEHUM.

[Ilenouyno3emenbHbIe MeTaLIbL. [1010KEHNE NIEN0YHO3EMENBHBIX METAJUIOB B IIepHoAnYecKor cucreMe. Haxoxxaenue B npupoae. Marauii 1 KaJlbLiAi,
WX BOKHEUITNE COeTMHCHUS. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHCHHSI.

Amomunuii. [lonoxeHne amoMUHNSA B IEPUOANYECKON CHUCTEME, CTpoeHHe ero aroma. Haxoxaenue B npupoe. Pu3ndeckue 1 XMMUYECKUE CBOMCTBA
amomunus. [Ipumenenue amoMuuus. AMQOTEpHOCTh OKCHJIA U TUIPOKCHA aTFOMUHUSL.

Kenezo. [lonoxeHnue xkene3a B IEPUOINYECKON CUCTEME, CTPOCHHE ero atToMa. Haxoxaenue B npupoae. Pu3ndeckre 1 XMMHYECKHE CBOMCTBA JKele3a.
Baxkneiimme coequHeHus Kenes3a: OKCHJIbI, THAPOKCHIBI U COJIX Xkene3a. KaueCTBeHHbIe peakiiy Ha HOHBI XKee3a.

JdemoncTpaumnu:

- 3HAaKOMCTBO C 00pa3liaMy BaKHEHIINX COEAMHEHUN HATPUs, KaJlns, IPUPOIHBIX COSIMHEHUH KallbIUs, pylaMU jKeJie3a, COSAMHEHUSIMU aTFOMUHUSL.

- B3aMMO/JICHCTBHE MIEIOYHBIX, HIEJOYHO3EMEIBHBIX METAJJIOB M AJIFOMUHMS C BOJIOM.

- C)KMTaHHE XKeJe3a B KUCIOPOJE U XJIOpe.

- paccMOTpeHHre 00pa3lioB METAJLIOB.

- B3aUMO/ICHCTBUE METAJIJIOB C PACTBOPAMH COJIEH.

- CKUTaHME JKeJle3a B KUCIOPOJIE U XJIOPE.

- KOJUIEKIIUY METAJUIOB U CIUIABOB.

KonTpoabHast padora Ne3 no teme «MeTajuibl».

OPI'AHUYECKASA XUMHUSA

Pa3nen 3. Kparkuii 0630p BaskHeHIIINX OPraHMYeCKUX BelllecTB

IIpenmer oprannyeckoit xumuu. Heopranuueckue u opraHndeckue CoOeIMHEeHus. YTIepo] — OCHOBA )XU3HH Ha 3emiie. OcoOOEHHOCTH CTPOEHMsI aTOMa
yriepoja B OpPraHu4eCKUX COCIUHEHUSX.

VYranesogoponsl. Ilpenensusle yrnesomopoasl. MeraH, 3TaH, MpONaH — MPOCTEHIINE IPEICTaBUTEND NMPEACIbHBIX YrJIeBOAOpOoa0B. CTpyKTypHbIE
(opMyIbl yrieBo10po1oB. ['oMonoruyeckuii psit mpeaenbHbIX YIiaeBoI0pooB. Peakuuu ropenus u 3amerienus. HaxoxxaeHue B mpupojie npeaeabHbIX
yriaeBonopoaos. IIpuMmenenue merana.

HenpenenbHble yriaeBoaopoabl. DTHIEHOBBIN psAJl HENPEAEIBHBIX YIIIEBOJOPOAOB. OTUiIeH. PU3ndecKre U XMMUYECKHE CBOMCTBA ATHIIEHA. Peakiun
npucoeauHenys. KauectBeHHsle peakuyuy Ha 3TuieH. Peakuuu nonnMepusauuu. [lonuatunen. [lpumenenue stunena.

A1eTUIICHOBBIN Pl HENPEAenbHbIX YriaeBoopooB. [Tomumepsl. Cinptel. KapOoHoBsie kucioTsl. CinoxHbie 3GUphL. XKUpbl. YTI€BOIBI.
AMUHOKHUCIOTEL. benkn AueTuneHoBbIN psii HENPEAEIbHBIX yriIeBoA0poa0B. AueruineH. CBoiicTBa anernieHa. [Ipumenenue.

ITpousBoaHble yrieBoaopo1oB. KpaTkuii 0630p opraHn4eckux COeIMHEHUH: OJHOATOMHBIE CIIUPTHI, MHOIOaTOMHBIE CIIUPTHI, KAPOOHOBBIE KUCIIOTHI,
CrnoxHble 3UpBI, KHUPBI, YTIEBOJIbI, aMUHOKUCIIOTHI, 6€1KU. Posib 6eKoB B opraHusme.

[ToHsTHE O BEICOKOMOJIEKYIISIPHBIX BemlecTBax. CTpyKTypa IOJIMMEPOB: MOHOMED, NTOJIMMEp, CTPYKTYPHOE 3BEHO, CTENIEHDb NOJUMEPU3ALUH.
[TonuaTnneH, NOIMNPONWIEH, TOJTUBUHWIXIOPUL.
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JdemoHcTpaumnu.

- MOJIEJI MOJIEKYJI OPIraHUYECKUX COEAUHEHUH.

- TOpEHUE METaHa M OOHAPYKEHUE IMPOTYKTOB TOPEHUSI.

- TOpEHUE ITUIICHA U 00HAPY)KEHUE TIPOTYKTOB TOPEHUSI.

- Ka4eCTBEHHAsl PeaKis Ha STUJICH.

- 00pa31bl HeTH U MPOJAYKTOB UX NIepepaboTKu. Moienu MOJIEKyJl OPraHMYeCKUX COSAMHEHUH.
- KOJIMYECTBEHHBII OIBIT BBIJCIICHHA BOJOPOJaa U3 3THJIOBOI'O CIIMpTa.

- pacTBOpPEHHUE 3TUIIOBOTO CIHPTA B BOJIE.

- pacTBOpEHUE IJIMIIEpUHA B BOJIE.

- KaUCCTBCHHAA pCaKIusd Ha MHOTI'OATOMHBIC CITMUPTEHI.

MOJIyY€HUE U CBOMCTBA YKCYCHOM KUCIIOTHI.

- ICCIIEJIOBAHNE CBOMCTB KHUPOB: PACTBOPUMOCTH B BOJIE 1 OPTaHUUYECKUX PACTBOPUTEIISAX.

- Ka4eCTBEHHBIE peaKInu Ha OeJIoK.

- 03HaKOMJICHHE ¢ 00pa3liaMy U3JIeNUi U3 MOJUATUIICHA, MTOJIUIIPONUIIeHA, IOJTMBUHIIIXJIOPHIA
-KaueCTBEHHBIE pEaKlMy Ha IITI0KO3Y U Kpaxmall.

PacueTHble 3amaun. YcraHoBieHHE (OpPMYJIBI BEIIECTBA MO MACCOBBIM JOJISIM 3JEMEHTOB. YCTAaHOBJICHHE MpOCTEHIell GopMyibl BemecTBa o
MacCOBBIM JIOJISIM 3JIEMEHTOB.

Peurenue 3xcnepuMeHTAIbHBIX 32/1a4, JIA0OPATOPHbIE M MPAKTHYECKHE ONBITHI MPOBOASATCS € MCIOJIb30BaHUEM IJIEKTPOHHOM JadopaTopuu
«Touka pocra»

IIpnMepHbIe TeMbI IPAKTHYECKUX PadoT ¢ UcoJIb30BaHueM o0opynoBanus «Touka pocra»:
Jlabopamopnvie onvimor:
Nel. Jlo kakoii TeMiiepaTypbl MOYKHO HarpeTh BELIECTBO?
Ne2. VI3mepenue temneparypsl KUIIEHHs BOABI C IOMOILBIO JaTYMKa TEMIIEpaTypbl U TEPMOMETpa
Ne3. Onpenenenue remnepaTypsbl IJIaBIEHUS U KUIIEHUS BOJIbI C TIOMOUIBIO JaTYMKa TeMIepaTypbl U TEpPMOMETDA.
Ne4. Onpenenenne BOAONPOBOAHON M JUCTHIIIMPOBAHHOMN BOJIBI.
Ne5. VI3ydyenue pacTBOPUMOCTH BEILIECTB OT TEMIEpaTyphl.
Ne6. HaGmroieHue 3a pocToM KpUCTALIOB.
Neo7. IlepechllieHHBIN pacTBOP.
Ne8. Onpenenenue remnepaTypsl pa3ioKeHUs: KPUCTAIUIOTHpaTa.
Ne9 Onpenenenne pH paznuunbix cpen
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Nel0 Peakiust HeHTpaim3aluu.

Nell Omnpenenenne KUCIOTHOCTH TOYBbI

Ilpakmuueckue pabomoi:

Nel ITpaBuna TexHUKH O€30IIaCHOCTH NpH paboTe B XUMUYECKOM KaObuHere. O3HaKOMIIEHUE ¢ JIabopaToOpHBIM 00opyaoBaHueM. M3yuenue crpoeHus
TUTAMEHHU.

Ne2 TTonyuenue megHOTO Kymopoca

Ne3 Omnpenenenrie KOHUEHTPALMU BEIIECTB KOJIOPUMETPUUECKUM 10 KATHOPOBOYHOMY I'paduKy

Ne4 Onpenenenue pH xucnot u menoyeit

HanpagJieHusi MPOEKTHOM AeATeJIbHOCTH 00y4aloIuXcst

HpOGKTHaSI ACATCIIBHOCTD O6yanOI]_[I/IXCSI MOXKET IPOBOJUTLECA B TOM YHUCJIC IT0 TAKUM HAIIPABJIICHUAM, KaK:

® 1ICCIIeIOBATEIHCKOEC;

® HH)XEHEPHOE;

® MIPUKITATHOEC;

¢ yH(OpPMAITMOHHOE;

® COIMAIBHOE;

® UT'POBOC;

® TBOPUYECKOE.

B pamkax kaxa0oro U3 HarpaBJICHUH MOTYT OBITH OIpeesieHbl OOIIMe MPUHIIUIIBI, BUIBI U (DOPMBI peanu3alii y9eOHO -HCCIeI0BaTEIbCKON U
MPOEKTHOU JEATEIBHOCTH, KOTOPhIE MOTYT OBITh JIOTIOJIHEHBI M PACIIUPEHBI C Y4ETOM KOHKPETHBIX OCOOCHHOCTEW W YCIIOBHUH 00pa3oBaTeIbHOMN
OpraHu3alliM, a TAKXKE XapaKTePUCTUKU paboueii MpeIMeTHON mporpaMMbl. B Xone peanu3zaiiu HacTOSINEH MPOrpaMMbl MOTYT MPUMEHSTHCS TaKUe

BU/JIBI TIPOEKTOB (110 MpeolIagaronieMy BUIY JESTEIbHOCTH), Kak: HH(OPMAIIMOHHBIN, UCCIEA0BATEIbCKUM, TBOPUECKUH, COITUAIBHBIN, TPUKIATHOM,
WUTPOBOM, MHHOBAIIMOHHBIM.

3. Temarmueckoe NJIAHUPOBAHUE C YKA3aHHEM YaCO0B, OTBOAMMBIX HA U3YYCHUEC KaKI0i TeMbI
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8 knacc

Kon- |OcHoBHBIE BUABI JESITEIBHOCTU O6opynoBanue «Touka|OCHOBHbBIE
Paszpen Kou-5o BO oOyuaronuxcs(Ha ypoBHE YHUBEPCAIBHBIX |pOCTa» HaIlpaBJICHUs
HACOB Temsbl 4acoB |y4eOHBIX AEHCTBUI) BOCIIMTATEJIBHOM
JIESITEIbBHOCTU
IIepBoHa [Ipeamer xumun. XuMus Kak 4acThb 1 Paznuuare npeaMeTsl n3ydeHus Hatuuk remneparypsl | l.I'paxknanckoe
YyaJIbHbIS ecTecTBO3HaHus. BemecTBa u ux €CTECTBEHHBIX HAYK, TTOHSITHS (TepMoOTIapHBIii), BOCIIUTAHUE
XUMUYEC cpoiicta. JI.pl «UI/I3yqune «atom, «MOTIEKYIa, CIIUPTOBKA 15
Kue (bUBUYECKUX CBOMCTB caxapay «XHUMUYECKUN DIEMEHT», «HUOH» CereTieeros
HOHSTHS MeTo/1pl TO3HAHUS B XUMUH 1 ’ . Jlatuuk Temreparypsr | BOCTIMTAHIE
«4acTHIa», «HUHIEKC», «KOAPPUIIUEHTY, o
(TepmonapHbIii), 5.Dusznueckoe
«CXEeMaXUMUYECKOM peaxkum, CIIMPTOBKa '
. BOCITUTaHHUE,
HpaKTquCKay{ pa60Ta Nel 1 «YPaBHCHUCXUMHUYCCKON PCaKIIUM).
OPMHPOBAHUE KYJIbTYpPbI
JlabopaTopHoe oOopyaoBaHUE H (bopnup YARTYP
npueMbl 00paleHusl ¢ HUM. Habnionate cBoiicTBa BEHIECTB U UX 3M0pOBRA I
= . AMOIIMOHAILHOTO
IIpaBuna GezomacHod paboThl B M3MEHEHUS B X0/I€ XUMUYECKUX PEAKIUH, 5 I
7 JIArOMoJTyYHs
XMMAYCECKOH sabopaTopuH. (u3nUecKne 1 XMMHUUECKHE TIPEBPAICHNUS yi
. 1
21 Uucrele BemecTBa U cMecu. CriocoOsl M3y UAEMBIXBEIIECTE. Becel aneKkTpoHHBIE 6. TpyoBoe
OUYHCTKHU BEUIECTB: OTCTaUBaHHE, .
Yuurcs NpoBOAUTH XUMHUYECKUI BOCIIUTaHUE
¢bunbTpOBaHUE, BEITIAPUBAHUE,
KPUCTAIIN3ALMS, TUCTUILISALUS OKCHCPUMCHT. } 7. JKOJIOTHYECKOE
Jlaboparopuslii onbiT Ne2: Pa3nenenue HccnenoBars CBOMCTBA H3y4aeMbIX BOCIIUTAHUE
CMECH, COCTOSAIIEH U3 MOPOIITKOB BELIECTB.
KeJIe3a M Cephl. Co6m01aTh IpaBUiIa TEXHUKH 8.LleHHOCTH  HAy4HOTO
[IpakTrueckas padota 1 6e30MaCHOCTH. [MO3HAHWA
Ne 2. Ounctka 3arpsi3HeHHOM Onpenensarb TpU3HAKH XUMUYECKUX
TOBAapCHHOM COJH PEaKIUH,0THOCHTEBHYIO aTOMHYIO MacCy U
dusnyeckue u Xumu4yeckue sineHns. |1 JlaTuuk  TemMmeparypsl

XVMHYECKUE PEAKIIHH.
JL.p.Ne3. Ilpumeps! pU3NUECKuX
SIBJICHUM.

BaJICHTHOCTBAJIEMEHTOB, COCTaB
MIPOCTEUILNX COEAMHEHNUN TTOUX
XUMHYECKUM (popmyram.

q)I/IKCI/IpOBaTL B TCTpaau Ha6J'IIOIlaCMBIC
IMMPU3HAKH XUMHWYCCKUX pCaKHHﬁ.

(TepmonapHbIit),
CIIHPTOBKA
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JL.p.Ned. TIpumepbl XUMUYECKUX
SIBJICHUM.

ATOMI)I, MOJICKYJIbBI 1 HOHBI.

BemecTBa MOJIEKYJIIPHOTO B HEMOJIE-
KYJISIPHOTO CTPOEHHS.
Kpucranndeckue pemerky.

[IpocThie U COKHBIE BEIIECTRA.
XUMHUYECKUE ANEMEHThI. MeTallibl U
Hemetauibl. JI.p. 5. O3HakomieHHE C
00pa3ramMu MPOCTHIX U CIIOKHBIX
BEIIIECTB

SI3BIK XUMUH. 3HAKH XUMUAYECKUX
31eMeHTOB. OTHOCHUTEIbHAS aTOMHAs
Macca.

3aK0H ITOCTOSIHCTBA COCTaBa BEIIECCTB

Xumudeckue GopMyIIbl.
OTHOCHUTENBHAS MOJISKYJISIPHASI Macca.
KadecTBeHHBIN 1 KOJTWYECTBEHHBIN
COCTaB BeEIIeCTBA

MaccoBas J0JIs1 XUMHWYECCKOI'O
9JICMCHTA B COCIMHCHHU.

BaneHTHOCTh XUMHUYECKUX JIEMEHTOB.
Omnpenenenre BaJIGHTHOCTH JIEMEHTOB
1o ¢popmynam OMHAPHBIX COEIUHEHUM.

CocraBienue XuMu4eckux hopmyi
OMHAPHBIX COCTUHEHUI 110
BAJICHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE YUEHHE.

3aKkoH COXpaHCHUA MACChl BCUICCTB.

XUMHYECKUE YPABHEHHUS.

KnaccupunupoBaTb #3yd4eHHBIE XHMHUYECKHE
JIEMEHTBl M uX coenuHeHus. CpaBHUTH
CBOWCTBA BEUIECTB, IPUHAICKAUX K Pa3HBIM
KJIacCcaM, XMMHYECKHUE DJIEMEHTHI Pa3HBIX IPYIIIL.

VYcraHaBiMBaTh BHYTPU- W MEKIPEIMETHBIE
CBSI3U.

®opmynupoBarhk nepuoandeckuil 3akon JI.I.
MenpeneeBa M packpelBaTb €0 CMBICIL
XapakTepu3oBaTb CTPYKTYpY HEpPHOJAUYECKOU
tabnuuel. Paznuyars nepuosl, A- u b- rpynms.

OOBACHATh (UBHYECKUI CMBICT TOPSIKOBOTO
HOMEpa XHMHYECKOTO DJJIEMEHTa, HOMEPOB
TPynmbl W Tepuofa, K KOTOPHIM DIIEMEHT
MPUHAICKUT B nepruoandeckor cucreme /.M.

MenzeneeBa; 3aKOHOMEPHOCTH  M3MEHEHHS
CBOMCTB JJIEMEHTOB B Mpefeiax MallbIX
MEepUOJI0OB U A-TpyIiIl.

DopMyapoBaTh oTpeeNeHus MOHSITHIA
«XUMUYECKHH AIEMEHT), «ITOPSIKOBBII HOMEPY,
«MaccoBO€ YHUCIIO», «H30TOTBIY,
«OTHOCHTEJIbHAs aTOMHas Maccay,
(QNEKTpOHHAass  000JI0UKa»,  «AIEKTPOHHBIN
CIIOM.

[TpuGop 17151 ONBITOB €
AIIEKTPUUYECKUM TOKOM

Jatunk TemmepaTypsl
(TepMoOTIapHBIii),
CIIUPTOBKA




Tunsl xumnuueckux peaxuii, JI.p. Ne 6.
Pa3noxxenne ocHOBHOro kapOoHaTa
meau (IT) CuCOz ¢ Cu(OH)a.

JLp.Ne 7. Peakiusi 3aMe1ieHus MeIn
HKEJIE30M.

[ToBTOpEHue u 06001IEHNE 11O TEME
«HepBOHaLIaJ'IBHI)IG XUMHNYECKHUE
TIOHATUS

KonTtponsnas padora Nel no teme
«HepBOHa'-IaJ'IBHI)Ie XUMHWYECKHEC ITOHS-
THUA».

Kucnopo
II.
Bonaopon

Kucnopon, ero obmas
xapakrtepuctuka. [Tonyyenue
Kuciopojia. Pu3nveckue CBOMCTBa
KHCJIOpOJIa

XUMUYECKUE CBOMCTBA U IPUMEHEHHUE
kuciopoja. Okcuabl. Kpyrosopor
KHCTIOpO/ia B TIPUPO/IE.

JL.p.Ne 8. OznakomieHnue ¢ oopasamMmu
OKCHJIOB.

1

[Ipaktuyeckas padora Ne3. [Tomyuenue
KHCIIOPO/a U U3YYEHHE €r0 CBOMCTB.

1

O30H. AjutoTponus Kuciopoaa

Onpenenarb YUCIO MPOTOHOB, HEUTPOHOB,
3JIEKTPOHOB y aTOMOB XMMHYECKUX 3JIEMEHTOB,
UCIOJIb3YSl IEPUOANYECKYIO TaOIHILY.

CocCTaBIsTh CXEMBI CTPOEHHS aTOMOB TIepBBIX 20

9JIEMEHTOB HIePHOANICCKOM CHCTEMBI
9JIEMEHTOB.
JlenaTb ~ yMO3aKJIIOYeHHE O  XapakTepe

N3MCHEHHS CBOMCTB XHMHUUYECKHX DJIEMEHTOB C
YBCIMYCHUEM 3apAJ0B aTOMHBIX AICP.

HccnenoBaTh CBOMCTBA M3y4aE€MbIX BEIIECTB.

HaGmogate  usmyeckne ©  XUMHUYECKHE
MPEBPAICHUS H3y4aeMbIX BEIIIECTB.
OnuceBaTh XUMHUYECKUE peaKIum,

Ha6J'IIO,Z[aeMBIe B XOJ€ 3KCIIEpHMCHTA.

YyactBOoBaTh B  COBMECTHOM  OOCYXJECHUU
pPE3yAbTATOB OIIBIT.

DopMynHpoOBaTH onpeneneHus MOHSTHIA
«KOBaJIEHTHAs HETOJIIpHAS CBSI3BY,
«KOBAJIGHTHAasl TOJISIpHAst  CBsI3b», «HOHHAas

2.Ilatpuotnyeckoe
BOCIIMTaHUEC

3.JlyxoBHO-
HPaBCTBEHHOE

BOCIIUTaAHHUEC

6.Tpynosoe
BOCITUTaHHE

8.IleHHOCTH HaAy4YHOTO
MO3HAHUS

[Tpubop st
OTIpEJICIICHHUS COCTaBa
BO3/yXa

[Tpubop mst
OTIpEJICIICHUS COCTaBa
BO3/yXa

1.I'paxxnanckoe
BOCIHUTAHNE

4.9cTeTHYECKOE
BOCIIUTAHUE

5. dusnyeckoe
BOCIUTaHHE,
¢dbopmupoBaHue
KYJIBTYpBHI 3/10pOBbS U
HMOLIMOHAIBHOTO
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Bo3nyx u ero cocraB. 3amura
aTMOoC(epHOTro BO3/ayXa OT
3arps3HEHMUSI.

Bonopon, ero obmas xapakrepuctuka
U HaxoxxjaeHue B npupoje. [lomyuenue
BOJIOPO/Ia M €r0 (PU3NIECKHEe CBOWCTBA.
Mepsi 6e30macHOCTH TIPH paboTe C
BOJIOPOJIOM

XUMHUYECKUE CBOKMCTBA BOJIOPOJIA U €T0
npumenenue. JLp.Ne 9.
B3anmoperictBre BOJOpOa ¢ OKCHIOM
memu (II) CuO

[IpakTnueckas padora Ne4.
[TosydeHne BoiopoJa U U3y4E€HHUE €ro
CBOJNCTB.

Bona.
PactBOp
bl

Boaa. Metoapl onpenienieHus cocraBa
BOJEI - aHAJIN3 U cuHTe3. Boma B
MIPUPO/JIE U CIIOCOOBI €€ OUMCTKHU.
Abspanus BoJpl.

dusznueckre U XUMHYECKHAE CBOMCTBA
BOJIEL
[IpuMeHeHue BOIBI.

Bona — pacteopurens. PacTBopsl.
Hacel1ieHHbIE ¥ HEHACBIIICHHBIE
pacTBOpBL. PacTBOPUMOCTB BEILIECTB B
BOJE.

CBA3b», «CTCIICHb OKHUCIICHUA,
«OJICKTPOOTPUIATCIIBHOCTD).

OHpCI[GJIHTI) THUIIL XUMHYECKOH CBA3HU B
COCAMHCHUAX Ha  OCHOBaHHU XUMHYECKOH

(bopMyIIBI.

Ornpenenarh CTENEeHb OKUCICHUS DJIEMEHTOB B
COEeIUHEHUSIX.

CocTaBisaTh (OPMYJIBl BEIIECTB 110 CTCICHH
OKHCIIEHUS 2JIEMEHTOB. CocTaBiIATh
CpaBHUTENbHBIE W O0oOmamue TaOIUIIHI,
CXCMBI.

Onaromnosyuus

6. TpynoBoe
BOCIIMTaHUEC

7.2KOJIOTHYECKOE
BOCIIUTAHHUC

8.LleHHOCTH HAy4HOTO
MTO3HAHMS

Hatuuk pH, no3arop
00BEMa KUIKOCTH,
OropeTKa, JaT4uK
TEeMIIepaTyphl TJIaTHHO-
BBIH, JATYMK HABJICHUS,
MarHuTHas Mellajaka

Hatuuk pH, no3atop
00BEMa KUIKOCTH,
OropeTKa, JaT4YuK
TEeMIIepaTyphl MIATHHO-
BBIH, JaTYMK JABJIEHUS,
MarHuTHas MeIlajaka

Hartuuk pH, nozarop
00BbEMA KHUJIKOCTH,
OropeTka, JaT4YuK

1.I'paxxmanckoe
BOCHHUTAHNE

4.9cTeTHYECKOE
BOCIIUTAHUE

5.Dusznueckoe
BOCITUTaHHUE,
dhopmMupoBaHue
KYJIBTYpPbI 3710POBbS U
HMOIIMOHAIBHOTO
Onaromnoxydus

6. Tpynosoe
BOCIIUTAaHUE
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MaccoBas gois pPaCTBOPCHHOI'O
BCIICCTBA.

TeMIEepaTypbl IIATUHO-
BBIH, TATYNK JABJICHHUS,
Mar"guTHas Mellaigka

[IpakTnueckas padota NeS.
[IpurotoBiieHre pacTBOPOB C
OIIPENIETIEHHON MAacCOBOM 10JEMN
PacTBOPEHHOTO BEIIECTBA.

Hatauk pH, nozarop
00BEMa KHUJIKOCTH,
OropeTka, TaT4yuK
TEMIIEPATyPhl TUTATHHO-
BBIH, TaTYWK JABJICHUS,
MarHUTHAas MellaJika

[ToBTOpeHue u 0600IIIEHNE TTO TEMaM
«Kucmopony,
«Bonopon», «Boxa. PacTBopbI».

KonTtponpHas padorta Ne 2 mo temam
«Kucnopoa», «Bogopoa», «Bona.
PacTtBOpBI».

Kommuec
TBEHHEBIE
OTHOILIEH
Hsl B
XUMHU

Moab — eguHHIIA KOJIHYECTBA
BelecTBa. MossipHas macca.

7.2KOJIOTHYECKOE
BOCIIUTAHHUC

8.LleHHOCTM HAy4HOTO
ITO3HAHMS

Brruucnenus nmo XuMu4ecKuM
YPaBHCHUAM.

3akoH ABoraapo. MosipHbIil 06beM
ra3os.

OtHOCHTENbHAS IIJIOTHOCTH T'a30B

OOBbeMHbBIE OTHOIIICHHS Ia30B npu
XUMHUYCCKUX PCAKIIHAX

1.I'paxxnanckoe
BOCIHUTAHUE

4.9cTeTHYECKOE
BOCIIUTAHUE

5. Dusnueckoe
BOCIUTaHHE,
¢dbopmupoBaHue
KYJBTYpBl 370POBbS U
HMOLMOHAIBHOTO
Onaromnoxyuus




OcHoBH
BIE
KJIacChl
HEOpraH
HYECKUX
coeHMHEe
HUH

11

Oxcuppl: knaccupukanus,
HOMEHKJIaTypa, CBOWCTBA, OJyIeHHE,
MpUMEHEHHE.

6. TpynoBoe
BOCIIMTaHUC

7.2KOJIOTHYECKOE
BOCIIUTAHHUC

8.LleHHOCTH HAy4HOTO
ITO3HAHMS

I'mapoxcunpl. OcHOBaHUA:
Kiaccudukaiys, HOMEHKIATypa,
MOJTydCHHE.

Hatauk pH, nozarop
00BEMa KHUJIKOCTH,
OropeTKa, JaT4nuK
TEMIIEPATyPhI TUTATHHO-
BBIH, TaTYWK JABJICHUS,
MarHuTHas Menlajika

XUMHUYECKHE CBOMCTBA OCHOBAHUMA.
Oxkpacka UH/IUKaTOPOB B LIEJIOYHOU U
HEUTpalbHOM cpenax. Peakius
HeuTpanu3amnuu. [[pumenenne
OCHOBaHHI.

JL.p.Ne 10. CBoiicTBa paCTBOPUMBIX U
HEPACTBOPUMBIX OCHOBAHUU.

JL.p.Ne 11: B3aumopeiicTue mienoueit
C KMCJIOTAMH.

Hatuuk pH, no3arop
00BEMa KUIKOCTH,
OropeTKa, JaT4nuK
TEeMIIepaTyphl TJIaTHHO-
BBIH, JATYMK HABJICHUS,
MarduTHas Mellajaka

Hatuuk pH, no3atop
00BEMa KUIKOCTH,
OropeTKa, JaT4yukK
TEeMIIEepaTyphl TIATHHO-
BBIH, JAaTYMK JaBJICHUS,
MarHuTHas MeIajgka

1.I'paxxmanckoe
BOCIIMTAHUC

4.3CTETUYECKOE
BOCIIUTAHHUC

5.Dusznueckoe
BOCITUTaHHUE,
dbopmMupoBaHue
KYJIBTYpPbI 3J10POBbSI 1
HMOIIMOHAILHOTO
Osaromnoy4us

6. TpynoBoe
BOCITUTaHHE

7.9KOJIOTHUECKOE
BOCIIUTAHUE

8.llenHOCTH Hay4YHOTO
MO3HAHUS
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JLp.Ne12. Bzaumopeiicteue
HEPACTBOPUMBIX OCHOBAHUM C
KHCJIOTaMH.

JL.p.Ne 13. Paznosxenue rujpokcuaa
meau (II) mpu HarpeBaHuu

AmpoTepHbIe OKCUIBI U THIPOKCH/IBL.

JL.p.Ne14. B3zaumopeiicTBue ruji-

POKCH A IMHKA C paCTBOpaMu KUCJIOT U

meouen

Kucnoter. Cocras. Knaccuduxarusi.
Howmenknatypa. [loyuenne Kucior.

XHUMHUYECKUE CBOMCTBA KUCIIOT
JL.p.Ne 15. JleiicTBHUE KUCIIOT Ha
WHJUKATOPBI.

JLp.Ne 16. OTHOIIEHHE KUCIIOT K
MeTaiaMm.

Hatuuk pH, nosarop
00BéMa JKHAJIKOCTH,
OropeTka, aTYUK
TEMITepPaTyphl TUIATHHO-
BBIM, TaTYMK JIaBJIICHUS,
MarHuTHas MeIIaiKa

Conu :cocTaB, Ki1accupuKaIms,
HOMEHKJIAaTypa, ClIOCOObI MOTy4YeHUs

CBolicTBa coien

I'eneTnyeckas cBA3b MCKOY
OCHOBHBIMH KJIaCCaMU
HCOPraHNn4CCKUX COCIUHEHUI

JaTtuuk Temmeparypsl
IJIATUHOBBIM,  JaTYUK
TEMIIEpAaTypbl  TEPMO-
MTapHBIN




[Ipaktudeckas padora Ne6. Pemenne
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC
(«)CHOBHLK:KHaCCLIHeOpFaHquCKHX
COCIMHEHUI.

KonTponsnas padota Ne3 no teme
«OCHOBHBIE KJIACCHI HEOPTaHMYECKHIX
COCMHEHUI.

Crpoenu
€ aToMa.
[Tepuonu
JeCKUi
3aKOH H
Mepuoau
gecKas
cucTeMa
XUMHYEC
KHX
9JIEMEHT
OB

M. n.
Meunene
eBa

Knaccuduxanus XUMHUYECKUX
anemeHToB. [loHatTme o rpynmax
CXOJHBIX JIEMEHTOB.

[Tepuonnueckuii 3aK0H
. Y. Menneneena.

[eproanyeckass TabIUIA XUMHUYECKIX
aneMeHToB (KopoTkas ¢popma): A- u b-
TPYIIBI, TIEPUOTBL.

Crpoenne aroma. CocTaB aTOMHBIX
saep. M3oTonbl. XUMUYECKUH 3JIEMEHT
— BHJI aTOMa C OJMHAKOBBIM 3apsIOM
spa

Pacnionoxenue JJIEKTPOHOB o
SHEPreTHYECKUM YPOBHSIM.
CoBpemeHHas dhopmynupoBKa

IICPHUOJUYICCKOI'O 3aKOHA

3HayeHHWe TEePUOJUYECKOr0 3aKOoHa.
Hayunble noctuxenus
. . Mengeneepa

IToBTOpenue u oOoOmieHHe 1O TeMme
«Crpoenne aroma. Ilepumonnmueckuit
3aKOH W TIepUOJMYECKas CHUCTEMaA
XMUMHUYECKUX JIEMEHTOB

. Y. MenpaeneeBa.»

1.I'paxxmanckoe
BOCIIMTAHUC

4.3CTETUYECKOE
BOCIIUTAHHUC

5.Dusznueckoe
BOCITUTaHHUE,
dbopmMupoBaHme
KYJIbTYpPbI 3J10POBbS U
HMOIIMOHAIBHOTO
Osaromnoy4dus

6. TpynoBoe
BOCITUTaHHE

7.9KOJIOTHUECKOE
BOCIIUTAHUE

8.llenHOCTH Hay4YHOTO
MO3HAHUS
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Crpoenu
e
BCIIICCTB
a.
XnmMude
CKas
CBSI3b.

DNEeKTPOOTPHUIIATEIBHOCTH XUMUYECKUX
3JIEMEHTOB

KoBanentnas cBsa3p. llomsAspHas wu
HETOJISIPHAsi KOBAJICHTHBIE CBSI3H

HonHas cBa3b

BanenTHOCTD M CTEICHL OKUCIICHHUS.

[IpaBuna  ompenenenust  creneHei |l

OKHCJICHHSA 3JICMCHTOB

OKHUCITUTEILHO-BOCCTAHOBUTEIbHBIE
peaknuu

[loBTOpenne u 06001IeHHE TIO TeMe
«CTpoeHue BelecTBa. XHUMHUYECKas
CBSI3b»

Kontponbaas padota Ne 4 mo temam
«Ctpoenue aroma. llepmogmueckuii
3aKOH MW TEpUOJMYECKass CHUCTeMa
XUMHYeCKUX  osnementoB  J[. W
Menneneenay,

«CTpoeHue BelecTBa. XUMHUYECKas
CBSI3b)»

[loBTOpEeHne wMatepuaia 1O KypCcy
XuMHuHU 8 Kiacca

1.I'paxxnanckoe
BOCIIMTaHUC

4.9cTeTHYECKOE
BOCIIUTAHHUC

5.Dusznueckoe
BOCTIUTaHHE,
¢dbopMupoBaHue
KYJBTYPBHI 3I0POBBSI U
AMOIMOHATBHOTO
OnaromnoJryqus

6. TpynoBoe
BOCITUTaHHE

7.9K0JIOTHYECKOE
BOCIIUTAHUE

8.LleHHOCTH Hay4yHOTO
MO3HAHUS
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9 knacc

Paszpen Kon- |OcHoBHbIe BUIBI AeaTenbHOCTH oOyuatomuxesd |O6opynoBanue «Touka|OcHOBHBIE
Kou- BO (Ha ypoBHE YHUBEpCAIIbHBIX YU4EOHBIX JEUCTBUIT) | pocTay HallpaBJICHUs
BO Tembl 4acoB BOCIIMTATEJIBHON
4acoB JIeSITEIbBHOCTU
MHuoroo0p OKHCAUTENBbHO-BOCCTAHOBUTEIbHBIE 2 HccnenoBate CBOMCTBA M3ydaeMbIX BemiecTB.|/latuuk Temnepatypel | 1.I'paxknanckoe
asue peakuuu. Peakiuu coeAMHeHUs, Habntonate u onuchiBaTh XUMUYECKUE PEAKIIMH | IJIATHHOBBIN BOCITUTaHHE
XUMHYECK pa3iokeHus, 3aMellleHns U oOMeHa ¢ C TIOMOULIBIO €CTECTBEHHOTO sI3bIKa U f3bIKA
170¢ TOYKH 3PEHUSI OKUCIIEHUS U XUMUH. 4.JcteTnyeckoe
peakuit BOCCTAHOBIICHUS Jlenatb BBIBOJBI M3 PE3YJIbTATOB MPOBEAEHHBIX BOCIIUTAHHC
TenoBoii 3¢ ekt xumMuuecknx 1 XUMHUYECKUX IKCIIEPUMEHTOB. JaTunk remneparypsl 5 DU3IUCCKOE
peakuuii. K30- U SHAOTEPMUYECKUE IUIATUHOBBIN
peakuuu.Penienne 3anay. JlaBaTh OnpeseleHus] MOHATHI «KaTalu3aTopy, BOCITUTAHHE,
- «UHTUOUTODY. (bopmuposarne
CKOpOCTb XMMHUYECKOW PEaKLIUU. 1 HcemenoBath (hakTopsL, BIMAIONIHE HA CKOPOCTH Jatuuk TEMIIEPATYPhl | KYILTYPBI 3/10POBbs 1
IlepBoHayanbHbIe MPEACTABICHUS O XHMUYECKOH PEaKIHH. IUTATUHOBBIH HIMOIHOHATIBHOTO
15 KaTaause. 5 Onaromnosyuus
HccnenoBaTh CBOMCTBA M3y4aeMbIX BELIECTB.
IIpaktuyeckas pabora Nel «3yuenne |1 6. Tpy10BOE BOCIIUTAHHE
BJIMSHUSA YCJIOBUH IIPOBEICHHUS Hab6mronaTe 1 onmuchIBaTh XHMUYECKHUE PEAKITIH
XMMHMYECKOHN PEAKIIMH Ha €€ CKOPOCTb) C IIOMOIIILI0 €CTECTBEHHOI'O SA3BIKA U A3bIKA 7. JKOJIOTHIECKOEC
XUMHUU. BOCIIMTAaHUC
OO6patumeble U HeoOpaTuMBble peakuuu. |1 Jlatumk snexTpo-
[ToHsiTHE O XMMUYECKOM PaBHOBECHHU. Jlenath BBIBOJIBI U3 PE3yIIbTATOB IPOBEASHHBIX |ITPOBOIHOCTH 8.1leHHOCTH Hay4yHOTO
CymHocTs npouecca 1 XUMUHCCKIX SKCIICPUMEHTOB. Jlatumk snexTpo- HOSHAHIA
IEKTPOJIUTUYECKON JUCCOLUALINH. IIPOBOJHOCTH
Habmonate JNEMOHCTPUPYEMBIE "
Jcconunanus KUcioT, OCHOBaHUM 1 1 CaMOCTOSITENIBHO TIPOBOIUMBIE OTIBITHI. JlaTuuk anexTpo-

coJIeH.

OnuceiBaTh CBOMCTBA N3y4aeMBIX BEIIECTB HA
OCHOBE HaOIOJICHHI 32 UX MPEBPAIICHUSIMU.
O000111aTh 3HaHUS U JEJIaTh BEIBOILIL.

MMPOBOAHOCTHU

32




CnaOble ¥ CUITbHBIC AJICKTPOJIUTHI.
CreneHp THUCCOIUALINH.

JI. P.Nel Peakiuu oOMeHa MEXTy
pacTBOpaMu AIEKTPOJIUTA

Peakunu nonHoro oOMeHa 1 ycioBust
UX MPOTEKAHMUS.

XUMHYeCKHe CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX COCAMHEHUI
B CBETE MPEJICTABICHUN 00
AIEKTPOJTUTUYECKON AUCCOIUALINK 1
OKHCJIUTEIHFHO-BOCCTAHOBUTEIIHLHBIX
peaKkuusx.

I'aaponus cosneii. O6o001IIEHNE IO
teMaM «Kiaccudukarys XuMUISCKUX
peakui» U « DICKTPOTUTHICCKAS
JIACCOLIMAIMS

[IpakTueckas pabota Ne 2. Pemenue
AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME:
«CBoiicTBa KHCIIOT,0CHOBAHUHN U COJIEH
KaK 3JIEKTPOJIUTOBY»

KonTponsHas pabora no remam
«Knaccudukanus XuMu4eckux
peaxkumii» 1 « ANEeKTPOTUTHYECKAs
M CCOLIAALUS

HccnenoBate CBOMCTBA HU3y4aeMbIX BEIECTB.
HabmoiaTte 1 OMHMCHIBATE XUMHUYECKUE PEAKITHH
C TIOMOIILIO €CTECTBEHHOrO SI3bIKa U S3bIKA
xuMmuH. JlemaTh  BBIBOJBI W3  PE3YJIbTATOB
POBEIEHHBIX XUMHUYECKUX IKCTICPUMEHTOB.
JlaBaTh ompenelieHusT TIOHATUH «KaTalln3aTopy,
«UHTHOUTODY. HccnenoBars ¢bakTopsl,
BJTUSTIONIUE Ha CKOPOCTh XUMHUYECKOM peaKIny.
HccnenoBaTh CBOMCTBA M3y4aeMbIX BEIIECTB.
Habimro1aTe ¥ OnMchIBaTh XUMUYECKUE PEAKIIAN
C TIOMOIILI0 €CTECTBEHHOI'O SI3bIKA M SI3BIKA
xuMud. Jlenatb BBIBOJABI U3  PE3YJIbTATOB
MPOBEAEHHBIX XUMUUECKHX IKCTIEPUMEHTOB.
HaGmronats JIEMOHCTPHUPYEMBIC n
CaMOCTOSITEIHHO MTPOBOIUMBIC OTIBITHI.
OnuchIBaTh CBOMCTBA U3y4aeMbIX BEIIESCTB Ha
OCHOBE HAOJIIO/ICHNH 32 X MIPEBPAIICHHUSIMH.
O000mare 3HaHUS U 1eJ1aTh BHIBOIBL.
HccnenoBath CBOWCTBA HM3y4aeMbIX BEIIECTB.
HabnronaTh M onuCchIBaTh XMMUYECKUE PEAKIIUH
C IIOMOIILIO €CTECTBEHHOTO S3bIKa M S3bIKA
xumuH. JlemaTb BBIBOABI M3  PE3YAbTATOB
MPOBEAEHHBIX XUMHUUECKHX IKCIIEPUMEHTOB.
HaGmronats JIEMOHCTPUPYEMbIE u
CaMOCTOSITEILHO TIPOBOIUMBIE OTIBITHI.
OnuceiBaTh CBOWMCTBAa M3y4aeMbIX BEIIECTB Ha
OCHOBE HaOIOJICHHI 32 UX MPEBPaICHUSIMU.
O000111aTh 3HAHUS U JEJIaTh BEIBOIEIL.

JlaT4amk a51eKTpo-
IIPOBOJHOCTH

[TpuGop s ni-
JIFOCTPALUU 3aBH-
CHMOCTH CKOPOCTH
XUMHYECKON PeaKIuu
OT yCIIOBHI1

[TpubGop st wi-
JIOCTpAIliU 3aBU-
CUMOCTH CKOPOCTH
XUMHYECKOW peaKkuu
OT yCJIOBUH

[Tpubop st wi-
JIOCTPALlUU 3aBU-
CUMOCTH CKOPOCTH
XUMHYECKON peakluu
OT YCJIOBUI




Mmuoroo6p
asue
BEIIICCTB
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ITonoxeHne ranoreHos B
MEPUOINYECKON TabIUIE U CTPOEHUE
ux aromoB. CBOCTBa, OJYyYEHUE U
IIPUMEHEHHE TAJIOT€HOB.

Xmop. CBoiCTBa ¥ MPUMEHEHHE XJIOPa.

JL.p. BelTecHeHne TaIOTEHAMU Ipyr
Jpyra u3 pacTBOPOB HX COJICH.

XJIOpOBOJOPO/ : TIOJIyYEHUE U
CBOICTBA.

CoJigHasa KHUCIIOTa U €€ COJIN.

[Mpaktudeckas padora Ne 3
«TonyyeHue COMIHON KUCTOTHI U
H3yYEHHUE €€ CBOMCTBY»

[TonoxeHne KucIopoia u cepol B
MEPUOTUUECKON CUCTEME XUMUYECKUX
3JIEMEHTOB, CTPOCHHE UX ATOMOB.
AnIoTpONHs CEpHI.

CpoiicTBa U IPUMEHEHHE CEPBHI.

CepoBonopoa. Cynbhusl.

HccnenoBate CBOMCTBA HU3Yy4aeMbIX BEILECTB.
Ha6JIIOI[aTI> " OIMHUCBIBATHL XMMHYCCKHUC PCAKIUU
C IIOMOIIBK €CTECTBCHHOI'O A3bIKa U s3bIKa
XHUMHU.

Jenate BBIBOJBI M3 PE3YNbTATOB MPOBEAECHHBIX
XUMHUYECKUX IKCIIEPUMEHTOB.

HccnenoBaTh CBOMCTBA M3y4aeMbIX BEIIECTB.

Ha6mronaTe 1 onuchIBaTh XUMUYECKHE PEAKIIUH
C TIOMOIIBI0 €CTECTBEHHOIO S3BIKA M S3BIKa
XUMHUH.

XapakTepu3oBaTh XUMUYECKHUE SJIEMEHTBI MaJIbIX
MEPUOJIOB MO UX IMOJOKEHUIO B MEPHOIAYECKOMN
CHCTEME.

OnuceBaTh CBOMCTBA HN3y4acMbIX BCHICCTB Ha
OCHOBE Ha6HIO,Z[eHHﬁ 3a UX IIPEBPAILICHUAMMU.

O06o0marTe 3HaHWSI W JedaTh BBIBOABI O
3aKOHOMEPHOCTSIX U3MEHEHUH CBOMCTB METAIJIOB
B IIEPHOJIaX U Ipynnax Nepruoandeckoil CUCTEMBI.

HpOFHOSI/IpOBaTL CBOICTBa HCU3YYCHHBIX
9JIEMEHTOB U MX COCAWHECHUM HAa OCHOBE 3HAHHUU
0 IICPUOINYICCKOM 3aKOHEC.

Amnmnapar JUTS
[IPOBEICHUS XU-
MUYECKHX  IPOIIECCOB
(AIIXP)

JlaTuuk xJI0pua- HOHOB

JlaTuuk xJI0pua- HOHOB

JlaTuuk xJI0pua- HOHOB

Anmnapat ajis
MIPOBEJICHUS XU-
MHYECKUX pEeaKIUid
(AITXP), mpubop ms
MOJIy4EHUS Ta30B WIH
anmnapar Kunna

Anmnapat ajis
IPOBE/ICHUS XU-
MHUYECKUX peaKIHii
(AITXP), npubop ans
MIOJIy4EHUS Ta30B WU
anmnapat Kunmna

Anmapart s
MIPOBEJICHUS XU-
MUYECKUX peaKiui
(AITXP), mpubop s

1.I'paxxnanckoe
BOCIIMTaHUC

4. 9CTETHYECKOE
BOCIIUTAHHUC

5.®Pusnyeckoe
BOCTIUTaHHE,
¢dbopMupoBaHue
KYJBTYPBHI 3I0POBbSI U
AMOIIMOHAJILHOTO
OnaromnoJryyus

6. TpynoBoe BocniuTanue

7.9K0JIOTHYECKOE
BOCIIUTAHUE

8.LlenHOCTH HAYYHOTO
MO3HAHUS

34




Oxkcun cepri(1V). Cepuucras kuciora u
e€ conu.

1

HccenenoBaTh CBOMCTBA U3y4aeMbIX BEILIECTB.

IIOJIY4ECHMS T'a30B WIH
anmapat Kunrmmma

Ha6JIIOI[aTI> " OIMMCBIBATHb XMMHYCCKHUC PCAKIUU
C IIOMOIIBIO C€CTCCTBCHHOI'O MA3bIKA H A3bIKA
XHUMHU.

BbIABUTE pazinyns MEKy 2JIEMEHTAMHU IJIABHBIX
Y TOOOYHBIX OArPYIIL.

Y CTaHOBHTH CBSI3b MEXY CTPOCHUEM U

Oxcup cepsl (IV). Cepnas kucnora u eé
COJIH.

1

CBOIICTBAMH BeIleCTBA

OkucnauTenbHbIe CBOMCTBA
KOHLIEHTPUPOBAHHOMN CEPHOIl KHCIIOTHI.
JI.p.4 CBolicTBa KOHLICHTPUPOBAHHOM
CEpHOM KUCIIOTHI

[IpakTueckas padota Ne 4 «Pemienue
AKCTIIEPUMEHTAIIBHBIX 33124 [0 TeMe
«Kucnopon u cepa»

Pemenue pacuérHbix 3a1ay.
Brraucnenus no XuMu4eCKuM
ypaBHEHUSM MaccChl, 00bEMa U
KOJIMUECTBA BEIIECTBA OJHOTO U3
MPOJAYKTOB PEAKLMHU [10 Macce
MCXOJHOTO BEIIECTBA, 00BEMY WIIH

TepMope3ucTopHbIii
JaTYMK TEMIIEpaTyphl,
natyvk pH, natamk
IEKTPONPOBOAHOCTH,
amnmapar JJis Ipo-
BEJICHUS XUMHUYECKHUX
peaxuuii (AIIXP),
MarHuTHas MelaiKka

TepMope3nucTopHbIi
JTATYMK TEMIIEpaTypHlI,
natuvk pH, natumk
JIEKTPONPOBOIHOCTH,
anmnapar i Ipo-
BEJICHUSI XUMUYECKUX
peakumii (AITXP),
MarHuTHas MeulaJIka




KOJIMYECTBY BEIIECTBA, COAEPIKALLETO
ONPEAEIEHHYIO JOJIKO TPUMECE.

[Tonoxenue azora u pocdopa B
MEPUOINIECKON CHCTEME XUMUIECKUX
3JIEMEHTOB, CTPOCHUE UX aTOMOB.
A30T:CBOICTBA ¥ IPUMEHEHHUE.

AvMuak. Ou3nyecKue U XUMUYECKUE
cBoricTa. [lonydyeHue u npuMeHeHne

1

Amnmnapar
IIPOBEICHUS
MUYECKUX
(AITXP)

JUIs
XU-
peakuui

[IpaxTueckas padota Ne5. Ilomyuyenue
aMMHaKa 1 U3y4CHHEC €ro CBOMCTB

1

Cosn ammonus. JI.p.5 B3aumoiericteue
COJIE aMMOHHS CO IIEJIOYaAMH.

1

AzoTHas kucnota. CtpoeHue
MoJekyibl. CBoWicTBa pa30aBIeHHON
A30THOM KUCJIOTHI.

CBolicTBa KOHIEHTPUPOBAHHO a30THOM
KHCJIOTBHI.

1

Coun a30THOM KUCIOTEI. A30THEIE
yaoOpeHusl.




dochop .Ammorponust pochopa.
CgotictBa ocdopa.

Oxcup dochopa(V). dochopHas
KucaoTa u ee conu. PochopHsie
yaoOpeHwusl.

[TonoxxeHue yraepoa u KpEMHHUS B
MIEPUOANYECKON cucreme
XUMHMUYECKUX 3JIEMEHTOB, CTPOEHUE UX
aTOMOB. AJIJIOTPOTIHBIE MO (DUKAITIT

yriaeposa.

XHUMHUYECKUE CBOMCTBA YIJIEPOa.
AncopOrus.

VYrapHblii ra3, CBOMCTBA,
(hu3HoIOTMYecKOoe IEHCTBHE HA
OpraHu3M.

Vriaekucneii ra3. YTolbHas KUCIIOTa U
e€ cosmu. Kpyrosopor yriepona B
npupope.JI.p.6-7 KauecTBeHHbIE
peakiuu




[Npaxtuyaeckas padota Ne6. «Ilomydenne
okcupa yriepoaa (IV) u uzydenue ero
cBolcTB. PacniozHaBaHue kapOOHATOB.»

Kpemnuii u ero coeaunenus. Ctekio.
IlemenT.

O000menne o teMe «HemeTramib.

KonrponpHas padota Ne2 o Teme
«Hemetanb»

I'mppoxennpl. OCHOBaHUS:
KJaccu(uKaiys, HOMEHKIaTypa,
IIOJIy4EHHUE.

XHUMHUYECKHE CBOMCTBA OCHOBAHUH.
Oxkpacka HHIAUKATOPOB

Ilonosxenue metanioB B
MEePUOJIUYECKON CUCTEME
XHMHYECKUX 3J1eMEHTOB /. U.
MenneneeBa. MeTanandeckasl CBA3b.
dusznyeckue CBOMCTBA METANIOB.
CrtaBel METAJIOB.

JL.p. 8 CpoiicTBamMeTaIIOB

HaxoxeHne MeTaiuioB B MPHUPOJE H
oOmue crnocoObl UX MOJTy4EHHs.

[udposoit JATYHK
AIIEKTPOIIPOBOTHOCTH




XUMHUYECKHE CBOMCTBA METAJIJIOB.
Psan aktuBHOCTH
(2TIEKTPOXUMUYECKUN PSIJT
HaNpsDKEHUH) METaJuIoB.

Ienounple Metamibel. HaxoxkaeHue B
npupoae. Dduznueckue u
XUMUYecKkue cBoictra.Jl.p.9
O3HakoMJIEHHE CO CBOMCTBAMU
METaJIJIOB

1

Hudposoit JTaTYUK
AJIEKTPOIPOBOIHOCTH

Amomunnii. Haxoxaeane B
npupoze. CBONCTBa aTIOMUHUA.

AMbOoTepHOCTH OKCHUIA ¥ THIPOKCUIA
amomunus.JL.p.11 Tlonydenue
TUAPOKCUIA AITFOMUHUS

1

[Mudposoit JTATYHK
AIIEKTPOIIPOBOIHOCTH

Kenezo. Haxoxnenue B mpupoje.
CBoMCTBa xele3a.

Coemunenus xenesa.Jl.p. 12
KauecTBeHHBIE pPEaKIIMH Ha HOHBI
)Kemnesa 2 u 3

[udposoit JATYNK
AIIEKTPOIIPOBOTHOCTH

ITpaktnyeckas pabora Ne7«Pemenue
JKCIIEpUMEHTAIIBHBIX 3a/a4 110 TEME
«Mertaiasl U UX COCTUHEHUA

1

IToBTOpeHue u o0oOIIeHNE
U3y4EHHOTO 10 TeMe «MeTauiby».




KonTpomasnas pabora Ne3 no teme
«MeTamib

Kparkuin
0030p
Ba)KHEHUII
ux
opraHuyec
KHX
BEIIIECTB

10

Opranuyeckast XUMUSL.

VYrneonopoael. [IpenensHbie
YTJIIE€BOA0POIbI
(HaCBIIICHHBIE).

HenpenenbHble (HEHACHIIIEHHBIE)
yIJ1€BOJOPOIBI.

[TpownsBoHEIE YTIIEBOJOPOIOB.
CroupTsl.

Kap6onogsie kuciaotbl. CloKHbIE
a¢upsl. XKupel.JL.p.13 [Nonydenue u
CBOMCTBA YKCYCHOUM KHUCIIOTHI.

VYraesonpl. JI.p. 14 KauecTBeHHas
peakIys Ha TII0KO3y U Kpaxmal

AmMuHoKucIOTEL. benku.

ITonumepsr.

O060061maromui ypok 1o Teme
«Baxneuume opraHu4ecKuit
COCIMHEHU»

KonTtponpHas padora Ne4 o treme
«KpaTkuil 0630p BakHEHIINX
OpPraHMYECKUX BEILECTB)»

JlaBaTp omnpeneneHuss TMOHATHH «TOMOJIOTHY,
«H30MEPBD». OOBsACHATD MHOToO0Opa3ue
OpPraHn4YCCKUX BCHICCTB.

HccnenoBaTe CBOWMCTBA H3y4aeMbIX BEIIECTB.
HaGnronaTe 1 onuchIBaTh XUMUYECKUE PEAKIIUU
C IIOMOIIBKO E€CTECTBCHHOI'O s3bIKa U A3bIKA
XUMHH.

,Z[aBaTI) OIMpECACIICHUA MOHATHHU «MIIPEACTIBbHBIC
OJHOATOMHBIC CIIMPTEI», «MHOT'OAaTOMHBIC
CHUPTHIY, «PYHKIHOHATbHAS TPYIIaY.

JlaBaTp ompeneneHus TMOHATUNA «KapOOHOBBIE
KHCJIOTBI», <GKUPBD».

UccnenoBath CBOWCTBA HW3Y4a€MbIX BELIECTB.
Habmionate u onuchiBaTh XUMUYECKUE PEAKIIMU
C TOMOIIBIO €CTECTBEHHOTO S3bIKa U sI3bIKa
XUMHH.

[TporHo3upoBaTh CBOWCTBA BEIIECTB HA OCHOBE
UX CTPOEHUS

1.I'paxxnanckoe
BOCIIMTaHUEC

4. 9CTETHYECKOE
BOCIIUTAHHUC

5.®Pusnyeckoe
BOCTIMTaHHE,
dbopMupoBaHue
KYJIBTYPBI 3I0POBbS U
AMOIIMOHAILHOTO
Oyaromnoy4us

6. TpynoBoe BocniuTanue

7.9K0JIOTHYECKOE
BOCIIUTAHUE

8.LlenHOCTH HAYYHOTO
MO3HAHUS
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MTO B pamikax «ToUuKH Ta)

HaumenoBanue Kpatkune Texuuueckue KoanuectBo
000py10BaHUA XaPaKTePUCTHKHU
Oo0mee od0opynoBanue (pusuka, Xumms,
OMoJI0rHsl)

Hudposas Hudposoit natuuk 3 mr.
nabopaTtopus anekTpornpoBogHocTH L posoit
y4eHHYECKast natuuk pH
(busuka, xumus, udposoii natunk
ouomnorus) nosioxkenust Lludpposoit

JaTYUK TEMITepaTyphI

[udpopoii naTunk aGCOIFOTHOTO

nasnenus Lingporoit

ocuwuiorpapuieckuit qaTauk Becbl

aieKkTpoHHBIe yueOHbie 200 T

Mukpockomn: 1Tu(poBOH WX ONTUICCKUHN C YBEIIMUCHHEM OT

80 XHab6op 117151 M3rOTOBJICHUS MUKPOIIPENapaToB

Muxkpornpermnapatsl (Ha6op)

CoenuHuTeNbHBIC TPOBOA, POTPAMMHOE 00ECIIEYEeHUE, METOIUIECKUE
YKa3aHHUS KOMIUIEKT COMMYTCTBYIOIIUX JIEMEHTOB JIJIsl OTIBITOB TIO
MEXaHHUKE

KOMIUIEKT COITYTCTBYIOIIUX 3JIEMEHTOB JIJIsI ONBITOB TIO MOJIEKYJISIPHON
busnke

KOMIUIEKT COITYTCTBYIOMIUX 3JIEMEHTOB JJIsl OTIBITOB 110
ANMEKTPOANHAMUKE KOMIUIEKT COMyTCTBYIOIINX AJIEMEHTOB JIJIst

OTIHITOB TIO ONITHKE
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Kommuiexkt mocynel u
obopynoBaHust 1
YUYEHUYECKHUX
OIBITOB (pusuka,
XUMUsI, OUOJIOTHS).

Ha6op nHcTpyMEHTOB
npenapoBanbHbIXJIOKKa 17151
COKUTaHMSI BEIIECTB

Crynika dapdopoBasi ¢ IECTUKOM

HabGop 6aHok 1515t XxpaHeHus TBepAbIX peakTuBoB (30 —

50 M) HaGop ckiisiHOK ((hJ1aKOHOB) JJIs1 XpaHEHUS
pactBopoB peaktuBoB Habop npubopok (I1X-14, ITX-
16)

[Tpubop nis moydeHus

ra3oB CniupToBKa
['oprouee a1 CIUPTOBOK

3 mT.

OunbTpoBanbHas 6ymara (50

mT.)Konba koHnueckas

[Tanouka crekiisHHAS (C PE3UHOBBIM HAKOHEYHHKOM )
Yamieuka Juist BeITapuBaHus (BbIapUTeIbHAS
yanieuka) MepHbIil TUIUHAP (IJIACTUKOBBIH)
Boponka CTEKJISTHHAS

(Manas) Crakan

crekisiHabld - (100 M)

I"azooTBOHAs TpyOKa




XumMus

Jemonctpamuon | COCTaB KOMIUIEKTA: 1 1.
HOE Kommiekt MepHbIX K0JI0 Manioro oobema: HazHaueHue: 1eMOHCTpalluOHHbBIE
06opyIoBaHHe OMBITBL, 00BeM K010: oT 100 M1 10 200 M1,

KOJIMYECTBO K0JIO: He MeHee 10 miT.,

MaTepHall Kojb: CTEKIIO

Habop ¢umakonos (250 — 300 mu m1s XpaHeHHsT pPacTBOPOB peakTUBOB). HasHaueHue:

XpaHEHUEPACTBOPOB PEAKTHUBOB,

KoJIu4ecTBO (h1akoHOB: He MeHee 50 mT., MaTepral (PJIaKOHOB: CTEKJIO MPOOKA: HATMYHE

dapdopoBas cTymnka ¢ nectTukoMm: HazHadenwue: i pa3MeNnbueHHsS KPYIHBIX (Qpakiuii

BEIICCTB UIIPUTOTOBIICHHUS ITOPOIITKOBBIX CMECeH
KoMmmiekt CocTaB KOMIIJIEKTA: 1 1.
XUMIYECK Ha6op «Kucnots» (a30THas1, cepHas, cojisiHasi, opTodochopHas)
X Ha6op «['wapokcuab» (ruapokcua O6apusi, TUAPOKCHU Kalausl, THAPOKCHI KaJbIUs,
pEaKTUBOB THAPOKCHHATPHS)

Habop «Oxcuasl MeTaIoBy (aIFlOMUHHUS OKCHI, Oapust okcu, xkenesa (1) okcua, Kaabiiws

okcu, Maruus okcua, meau (1) okcu, 1uHKa OKCHT)

Hab6op «Illenounbie u menoyHo3eMenbHbIC METAILIbDY (JIMTUH, HATPHUH,

kanbimii) Habop «MeTamis» (aTFOMUHUM, JKel1e30, MAarHUM, MEb, ITUHK,

0JIOBO)

Ha6op «Illenouynsie u mienovHo3eMeIbHbIC METAIIIBD (JTUTUH, HATPUIA,

kanpimii) Habop «OraeonacHele BemecTBay (cepa, pochop (KpacHBI), OKCHI

docdopa(V))Habop «I"amorens» (101, O6pom)
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HaGop «["amorenuupn» (aqrOMUHHS XJIOPUI, aMMOHUS XJopun, Oapust xiopun, xeneza (I11) xmopua, kamus
Homua, Kaus XJIOPUI, Kbl XJIOPUI, JIUTHS XJIOpHua, Maraus xnopun, meau (I11) xmopua, Hatpus 6pomu,
HaTpusi PTOPUI, HATPHUS XJIOPU, ITUHKA XJTIOPU)

Ha6op "Cynbdatsel, cynbhuasl, cynbdurel” (amromMuHus cyinbdar, aMmMoHus cyiabdat, xenesa (II) cymbdu,
xeneza (II) cynbdar, 7-mu BogHbIN, Kanus cyabdar, kobansta (II) cynbdar, marnus cynbdpat, meau (I1I))
cynbdat 6e3Boaubli, Mmenu (II) cynpdar 5-Tu BoaHBIN, HATPUS CynbuI, HATPUS CYIbPUT, HATPUS CyIbQaT,
HaTpUsl TUAPOCYNb(aT, HUKENS CyIbpaT

Hab6op "Kap6onatsr" (aMmoHus kapOoHaT, Kanus kapooHat, Meau (11) kapboHAT OCHOBHOI, HaTpUsAKapOOHAT,
HaTpusl TUApoKapOOHar)

Habop "®ocdarel. Cunmkatsl" (kanus MoHoruapooptodocdaT, HaTpus CHIMKAT 9-TH BOAHBIN, HaTpus
oprodocdar TpexzaMelieHHbIN, HaTpus auruapodocdar)

Hab6op "Auerarsl. Poganunel. Coenunenus xenesa" (kanus auerat, kanusa ¢eppo(ll) rekcannanua, kamus
¢deppo (III) rexcanronu, Kamust poJaHul, HATPUS alleTaT, CBUHIIA alleTaT)

Ha6op "Coemumuenuss mapranma" (kamus mepmanranar, mapranma (IV) oxcum, mapranma (1) cymsdar,
Maprasiia XJ0opu)

Hab6op "Coenunenus xpoma" (aMMOHUS TUXpOMAT, Kausl TUXpoMar, Kaimus xpomar, xpoma (I11) xnopuy 6-tu
BO/JTHBIH)

Ha6op "Hutpatel" (aJItOMUHUS HUTpAT, aMMOHHMS HUTPAT, KaJlusl HUTPAT, KaIbIUs HUTPAT, MEIU

(IT) HuTpat, HaTpUs HUTPAT, CEpeOPAHUTPAT)

Hab6op "UuaukaTtopsl" (JaKMOMI, METHIIOBBIA OpaHKEBbIH, (DeHOI(PTAICHH )

COTI'JTACOBAHO
[IpoTOoKOJ 3aceJAHrs METOIUYECKOTO
00beAMHEHHUS YAUTEIICH €CTECTBEHHO-
HAay4HOro a 0130.08.2022 roga Nel
.B.I'punai

COI'TIAC

/

~730/08.2022

OBAHO

—7,3aMeCTUTENb JupekTopa o YBP

O.A.TpowmkuHa
roja
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	1. Планируемые результаты изучения учебного предмета Личностные результаты:
	Метапредметные результаты:
	Предметные результаты:
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	9 класс
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	Раздел 3. Строение вещества. Химическая связь.(8ч)
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	Примерные темы практических работ с использованием оборудования «Точка роста»:
	Лабораторные опыты:
	Практические работы:

	Направления проектной деятельности обучающихся
	3. Тематическое планирование с указанием часов, отводимых на изучение каждой темы

