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IMosicuuTenbHAA 3aIMCKA

Pabouas mporpamma ocHoBHOTO 001Iero oopazoanust MBOY «Kouerosckas COIL» mo
XMMHH pa3paboTaHa B COOTBETCTBHUHU C TPEOOBAHUAMHU:

DdenepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii

Denepanuny;

npukaza MunnpocsenieHus ot 22.03.2021 Ne 115 «O6 yrBepxaeauu [lopsaka

OpraHHM3alUy U OCYIIECTBICHUS 00pa30BaTEeIbHOM ACATEILHOCTH TI0 OCHOBHBIM
00111e00pa30BaTeNILHBIM IPOrpaMMaM — 00pa30BaTENILHBIM IIPOrPaMMaM HavalIbHOTO OOIIEro,
OCHOBHOT'O O0IIIETro U cpeHero o0mero o0pa3oBaHus» (pacpocTpaHseTcst Ha MPAaBOOTHOIICHUS
¢ 1 cents6ps 2021 roma);

npukaza MunoOpHayku ot 17.12.2010 Ne 1897 «O6 yrBepxkaeaun ®I'OC ocHOBHOTO

o01rero oopa3oBaHUs»;

CII 2.4.3648-20 «CanuTapHO-3TUAEMUOJIOTHIECKHE TPEOOBAaHNS K OPraHN3aLUsAM

BOCITUTAHUS U O0YUYEHUsI, OT/IBIXA M O3JI0POBIICHUS IETEH U MOJIOJEKI,
YTBEP>KI€HHBIX IOCTAHOBJIEHUEM [NIABHOTO CAaHUTApHOro Bpaya ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «'urneHnvyeckre HOPMATUBBI U TPEOOBAHMS K 00ECTICUCHHIO
0e301macHOCTH U (WiH) O€3BPEAHOCTH IS YeIOBeKa (PaKTOPOB CPeabl OOUTAHUSY,
YTBEP>KICHHBIX [IOCTAHOBJIEHUEM I[VIABHOTO CAaHUTApHOro Bpaya oT 28.01.2021 Ne 2;

o0BeMa JacoB y4eOHOM HArpy3KH, OIPeIICHHOTO Y4eOHbIM mianom MBOY
«KouetoBckas COIlly;

paboueii mporpammsbl Bociutanuss MBOY «Kouetosckas COLL;

MecTo npeaMeTa B 0a3MCHOM VUEOHOM ILJIaHe

Ha uzyuenue xumuu otBoauTcsi B 8 M 9 Kitaccax - o 68 4 (2 4 B HEZIEI0).

Y4yeOHO-MeTOoAUYECKOe o0ecTieyeHre Kypca XUMUH OCHOBHOM HIKOJIbI
8 kuace

1. Pymsutuc I'. E. Xumus: 8 ki1.: yueb. s oduieobpazosat. opranuzanuii / I'. E. Pymzuruc, ®. T
®enpamad. — M.: [IpocBemienue.

2. XuMus: 8 KII.: 3JIEGKTPOHHOE NPUJIOKEHUE K YIEOHUKY. — WWW.ProsV.ru.

3. I'apa H. H. Xumus. Paboune nporpammel. [Ipenmernas nunus yueouukos I'. E. Pynsutuca, @.
I'. ®enpamana. 8—9 xnaccel / H. H. I'apa. — M.: [Ipocsemenue 2021r.
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I[lnanupyemsble pe3yJibTaThl

N3ydyeHne XxuMuM B OCHOBHOM HIKOJIE HANpPABJICHO HA JOCTHKEHHE OOYUYaIOUUMUCS
JTUYHOCTHBIX, METAIIPEIMETHBIX M MPEJAMETHBIX PE3yJIbTAaTOB OCBOCHHUS YU€OHOTO MPEAMETA .

JInyHOCTHBIE pPe3yJIbTAThI

JIMYHOCTHBIE PEe3yNabTaThl OCBOCHHUS IPOTPaMMbl OCHOBHOTO 00IIero oOpa3oBaHuUs
JIOCTUTAIOTCS B X0JIe OOy4eHUs] XUMHH B €IMHCTBE Y4eOHOU M BOCHUTATENBHOMN NeATeIbHOCTH
Opranuzanud B COOTBETCTBHH C TPAIUIIMOHHBIMU POCCHHUCKUMH COIIMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUIaMH U HOPMaMu
MOBEJICHUSA, M CHOCOOCTBYIOT IPOLIECCAM CAMOIIO3HAHUS, CAaMOPA3BUTHUS M COLMAIMA3ALUU
oOydJaronuxcs .

JIMYHOCTHBIE Pe3yNbTATHI OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCIIC B YACTH:

naTpnoTNYECKOro BOCNMNTaHNA

1) 1CHHOCTHOTO OTHOIICHHS K OTEYCCTBEHHOMY KYJIbTYPHOMY, UCTOPUYCCKOMY H
HAyYHOMY HACJIEUI0, MOHUMAaHHs 3HAYCHHs] XMMHUYECKOM HAyKM B KH3HU COBPEMEHHOTO
oOuiecTBa, crioCOOHOCTH BIIAJETh JOCTOBEPHOM HMH(OpManMeld O NepeloBbIX AOCTHXKEHUAX U
OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
yCTpOMCTBE MUpa U OOIECTBA;

rpa>kaaHCKoro BoCnnTaHuA

2) TpeaCTaBICHHS O COIMATLHBIX HOPMaxX M MPaBHIaX MEKIHUYHOCTHBIX OTHOIICHUMH
B KOJUIEKTHBE, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW JEATEIbHOCTH MPHU BBINOJIHEHUU
y4eOHBIX, IO3HABaTEIbHBIX 3aJ1ad, BBHINOJHEHUM XUMHUYECKHX OKCIIEPUMEHTOB, CO3/IaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOINOHMMAHUIO M B3aWMOIIOMOIIM B TMpOIlecce ATOU
y4eOHOM JesATEeTbHOCTH; TOTOBHOCTH OIICHUBATH CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBAapHUILEH
C TIO3UIIMK HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUN MOCTYIIKOB;

LIEHHOC TV Hay4HOro No3HaHusa

3) MHPOBO33PEHYECKUX IMPEACTABICHUNA O BEIIECTBE W XHMHYECKOW PEaKIUH,
COOTBETCTBYIOILIUX COBPEMEHHOMY YPOBHIO pa3BUTHsSI HayKM M COCTAaBJISIOLUIMX OCHOBY JUIS
MOHUMAaHHUS CYITHOCTH Hay4YHOU KapTUHBI MUPA; IPECTABICHNUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS TIPUPOJIBI, B3AUMOCBS3SAX UEJIOBEKA C MPUPOIHOM CPEAO, O POJIM XUMHUU B TTO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIIPABICHHBIX HA TMOJYYEHHE HOBBIX 3HAHHH T10
XUMHUH, HEOOXOIUMBIX JJIs1 O0BSICHEHHS HAOII0JaeMbIX MPOIIECCOB U SIBICHUM;

5) mno3HaBaTeabHON W WHPOPMAMOHHON KyJAbTYpPHl, B TOM 4YHCJIC HaBBIKOB
CaMOCTOSITENIbHOM PadOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JHUTEpaTypoH, AOCTYIHBIMHU
TEXHUYECKUMHU CPEJICTBAMHU MH(POPMAITMOHHBIX TEXHOJIOTHIA,

6) wuHTepeca K OOYYEHHIO W TIO3HAHHIO, JFOOO3HATEILHOCTH, TOTOBHOCTH W
CIIOCOOHOCTH K caM000pa30BaHUIO, UCCIIEI0OBATENIbCKON JIEATENBHOCTH, K OCO3HAHHOMY BBIOOpY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHS B NajbHEHIIIEM;

(hopmrpoBaHns KynbTYpbl 340P0BbA

7) OCO3HaHHsI IIEHHOCTH YXM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 310POBBIO,
YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KW3HH, OCO3HAHUS TOCIEJICTBUM W HEMPUATHUS BPETHBIX
NpUBBIYEK (YHOTpPEONEHUsST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOICHUS
npaBuiI 0€30MacCHOCTH TP OOPAIICHUH ¢ XUMHUYECKUMU BEIECTBAMHU B OBITY M peabHOM JKU3HU;

TPyaoBOro BOCNNTaHuA

8) KOMMYHHKATHBHOMN KOMIIETEHTHOCTH B 00111eCTBEHHO MOJIE3HOM,
y4eOHO-HCCIEeA0BATENbCKOM, TBOPYECKOM W JpyruxX BHJAX JAesATEIbHOCTH; HHTEpeca K
MPAKTUYECKOMY H3Y4EHMIO Mpodeccuil M TpyAa pa3iiMyHOrO pojia, B TOM 4YHCIE Ha OCHOBE
NPUMEHEHUS TPEIMETHBIX 3HAHUH 10 XWMHH, OCO3HAHHOTO BBIOOpPA WHIUBUAYATHHON
TPAeKTOPUH MPOJOJKEHUSI 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEI;



9KOJI0OrM4YeCcKoro BoCcnnTaHnA

9) SKOJIOTHMYECKH IeNIECO00Pa3HOr0 OTHOIICHUS K IPUPOJIE KaK HICTOYHHKY KH3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, NOHUMaHMs LIEHHOCTH 3J0POBOTr0 M 0Oe3omacHOro oodpasa
YKU3HH, OTBETCTBEHHOT'O OTHOLICHHUS K COOCTBEHHOMY (PU3HMUECKOMY U IICUXHUYECKOMY 3/I0POBBIO,
OCO3HaHMsI LICHHOCTU COOJIIOIEHUs IIpaBuil 0€30IacCHOr0 MOBEACHUS IIPU paboTe C BEIECTBAMH,
a TAaK)Ke B CUTYyaLUAX, YIPOKAIOIINX 310POBbIO U JKU3HU JIIOJEH;

10) crocoOHOCTH NPUMEHSTh 3HAHUS, I[OJy4acMble NPU H3YYCHHH XUMHH, JUIS
pelIeHus 3aJad, CBSI3aHHBIX C OKPYXKAWOIIEW IPUPOAHOW CpENOi, IOBBIIICHUS YPOBHS
9KOJIOTUYECKOH KyJIbTYphl, 0CO3HAHUS INT0O0AIBHOIO XapaKTepa HKOJOrHUECKUX IpoOIeM 1 myTeit
UX pElICHUs [TOCPEICTBOM METOI0B XUMUU;

11) 5KOJOTrMYECKOro MBIIIICHNS, YMEHUSI PYKOBOJCTBOBATHCS MM B IT03HABATENIBHOM,
KOMMYHUKAaTUBHON U COLIMAJIBHOM IIPAKTHUKE.

MeranpeamMerHbie pe3yJbTaThl

B cocraBe MeTanpenMeTHBIX pe3yabTaTOB BBIACISAIOT 3HAYMMBIE JJIs1 (POPMUPOBAHUS
MHUPOBO33PEHUS OOLIECHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUIOTEe3a, (HakT, cucrema,
IpoIiecc, SKCIEPUMEHT U Jp .), KOTOPBIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHMH U3 3TUX MPeAMETOB (pOpMUPOBATH MPEACTABICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yuyeOHBIC JEHCTBUS (ITO3HABATENIBHEIC,
KOMMYHHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpbIE OOecreduBa0T (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHUIO YU€OHOU JESTEIbHOCTH.

MeramnpeaMeTHble pe3ylnbTaThl OCBOCHUs 00pa3oBaTeIbHOM IMPOrpaMMbl 110 XUMHUHU
OTPa)KaroT OBJIAJICHUE YHUBEPCAIBHBIMU [TI03HABATEIIBHBIMU JICHCTBUSIMH, B TOM YUCIIE:

6a30BbIMMN 1OrMYECKUMU ,ﬂ,EVICTBVIFIMVI

1) yMeHHEeM UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILICHUS IPU OCBOCHUH 3HAHHIA:
PAaCKpBIBATH CMBICT XUMUYECKHX IOHATUMN (BBIIENIATh UX XapaKTepHbIe IPU3HAKH, YCTAHABINBATh
B3alMOCBSA3b C JAPYTUMHU IOHSATHSIMH), WCIIOJIb30BAaTh IMOHATHS JJi1 OOBACHEHHUS OTAEIbHBIX
(akTOB U SBJIEHUI; BEIOUPATh OCHOBAHUS U KPUTEPHUHU [Tl KJIacCU(UKALMN XUMUYECKUX BEIIECTB
U XUMHUYECKUX pPEaKLMii; yCTaHaBIUBaTh MPUUYMHHO-CIICCTBEHHBIE CBSI3U MEXKIY OOBEKTaMU
U3y4YEHHsI; CTPOMTH JIOTMYECKHE PACCYXIEHUS (MHAYKTHBHbIC, JAECIYKTUBHBIEC, 10 AHAJIOIUH);
JIeJIaTh BBIBOJIbI U 3aKJIIOUEHUS;

2) yMEHHEM MPHUMEHSTH B MPOIECCe TO3HAHUSI CHMBOJIMYECKHE (3HAKOBBIC) MOJICIH,
UCIOJIb3YEMbIE B XHMHH, MpPEoOpa3OBbIBATh HIMPOKO NPHUMEHSEMbIE B XUMHH MOJEJIbHbIE
NpEeCTaBICHNUs — XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTAa), XUMHUEcKasi GopMylia U ypaBHEHUE
XUMHYECKON peakluuu — IMpU pEelIeHHH Y4eOHO-TO3HABATEIbHBIX 3aJad; C Y4ETOM ATHX
MOJIETIbHBIX NPEACTABIECHUN BBIABIIATE U XapAKTEPU30BATh CYLIECTBEHHBIE IPU3HAKU U3y4aeMbIX
00BEKTOB — XMMHUYECKUX BEIECTB U XUMUYECKUX PEAKIHil;

6a30BbIMK ncenegosaTeNbCKUMN ,ﬂ,eIZCTBVIFlMI/I

3) yYMCHHEM WCIOJIb30BaTh ITOCTABJICHHBIC BOMPOCHI B KAayecTBE HWHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI JUIsl POPMHUPOBAHUS TMIIOTE3bI IO TPOBEPKE MPaBUIILHOCTH
BBICKA3bIBAEMBIX CYXJICHHUI;

4) mnpuoOpeTeHHe OMbITa 0 I[UIAHUPOBAaHHIO, OPraHU3allMK M TMPOBEICHUIO
YUEHUYECKUX OKCIIEPUMEHTOB: YMEHHME HaOJtoaTh 3a XOJOM IIpOlecca, CaMOCTOATEIbHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyaupoBaTh OO0OOIIEHHS M BBIBOJBI IO pe3yibTaTaM
MIPOBEAEHHOTO OMBITA, HCCIEI0BAHUS, COCTABIISTh OTUYET O MPOJIETaHHON paboTe;

paboTOoii ¢ MHGhopMaL el

5) yMmeHueMm BbIOMpaTh, aAHAJIM3UPOBATh W HHTEPIPETUPOBATH HH(OPMAIIHIO
pasNMYHBIX BHJIOB U (opM TMpencTaBieHUs, NOIYYaeMyl0 U3 pa3HbIX HCTOYHHMKOB
(Hay4HO-TIONyJISIpHAsl TUTepaTypa XUMUYECKOTO COJEP)KaHUs, CHPaBOYHbIE IMOCOOUS, pPeCypChl
WurepHera);

6) yMeHHEM NPHMEHSTh pa3JIMYHbIE METOIbI W 3alpOChl MPH IMOHMCKE U O0TOOpE
UHPOPMALIUM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOAMMBIX JUIS BBIIOJIHEHUS YUEOHBIX U
MO3HABATENIbHBIX 33]]a4 ONpeAeNEHHOr0 TUMA; MPUOOPETEHHE OMbITa B 0071aCTH UCHOIb30BaHUS
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MH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH,  OBJAJEHUE  KYyJIbTYpPOHl  aKkTHUBHOIO
VCII0JIb30BaHUs PA3JINYHBIX [IOUCKOBBIX CUCTEM;

7) yMEHHEM HCIOJIb30BaTh W  aHAIM3MPOBaTh B  Ipolecce Yy4eOHOW W
UCCIIEIOBATEIbCKON JIEATEIbHOCTH WH(POPMALMIO O BIMSHUM HPOMBIIIJICHHOCTH, CEIbCKOTrO
XO351CTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH IPUPOJHON CPELIbL;

YHUBEPCA/IbHBIMU KOMMYHUKATVBHbIMU LeACTBUAMM

8) ymeHmeM 3ajaBaTh BOIPOCH! (B XOJE€ JHANOra W/WINA TUCKYCCHU) IO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYyIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIBHO BBIIOJHEHUS
IIPEIUI0KEHHON 3a1a4H;

9) mnpuoOpeTeHHE ONbITa NPE3CHTAIMU PE3YJIbTATOB BBIMOJHEHUS XHMHYECKOTO
JKCHEpUMEHTa (J1abOpaTOPHOIrO OIbITa, Ja0OpaTOpHOl pabOTHI O HCCIEAOBAaHHIO CBOMICTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

10) 3auHTEepecOBaHHOCTh B COBMECTHOH CO CBEPCTHHKAMH I103HABAaTEJIBbHOW H
UCCIIEIOBATEIbCKON JICATEIPHOCTH TPH PEIICHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OOIIMX HHTEPECOB U COIJacoBaHMs NO3MLUN (00CyXIeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE
LITYPMBI» U Ip.);

YHMBEPCA/bHLIMW PErYNATUBHLIMU AEACTBUSMY

11) ymMeHuEeM CaMOCTOSTEIBHO OIPEACISATh LENU JACATCIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTU KOPPEKTHPOBATH CBOKO AEATEIbHOCTb,
BbIOMpaTh Haubosnee 3(QeKTUBHBIE CIOCOOBI pelleHHs Y4eOHbIX M I03HABATEIbHBIX 3ajady,
KOPPEKTUPOBATh IPEAJIOKEHHBIM aIrOpUTM JEHCTBUN IIPU BBIIOJHEHUM 3aJaHUA C y4ETOM
MOJTy4YEeHHUsI HOBBIX 3HAHHUH 00 M3y4aeMbIX 00BEKTaX — BEUIECTBAX U PEAKLIUSX;

12) yMeHHeM HCIONB30BaTh U aHATU3UPOBATh KOHTEKCTHI, IPE/jIaracMbie B YCIIOBUU
3a/1aHUM .

IIpenmeTHbIe pe3yabTaThI

B cocraBe mpeaMeTHBIX pPe3yabTAaTOB IO OCBOEHUIO 00S3aTENBHOTO COJEp)KaHUs,
YCTQHOBJICHHOT'O JIaHHOM NpuUMEpHOW paboueil mnporpamMmoi, BBIACISIOT: OCBOCHHBIE
00y4aromyMUCs HaydHbIC 3HAHUS, YMEHHUS U CIIOCOOBI ICHCTBHM, crienn(uuecKue UIst peIMeT-
HOM 065acTu «XUMHUS», BUABI AEATEIBHOCTH 110 NOJTYYEHUIO HOBOT'O 3HAHUS, €r0 HHTEpIIpeTaluH,
peoOpa3oBaHUIO ¥ MPUMEHEHUIO B Pa3IMUHbIX YYEOHBIX U HOBBIX CUTYyalIHsIX.

[IpenmeTHble  pe3yabTaTbl  OTPaXKarOT CPOPMUPOBAHHOCTh y  OOYYaIOLIMXCS
CIEAYIOIIUX YMEHUM:

1) packpblBaTb CMBICI OCHOBHBIX XHMHUYSCKHX IIOHSATHIA: aTroM, MOJEKy/a,
XUMHYECKMM 3JIEMEHT, MpPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh, BaJIEHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAsl U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELLIECTBA, MOJIb, MOJIIpPHAs Macca,
MaccoBast J10JI1 XUMHUYECKOTO 3JIEMEHTA, MOJIAPHBIM 00bEM, OKCH, KUCIOTa, OCHOBAHUE, COJIb,
AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCIECHUS, XMMHUYecKas peakuus, TemIoBol 3¢¢ekt
peakuuu, Kiaccuukanus peakuuid, XuMU4ecKkas CBs3b, pacTBOpP, MaccoBas J0JIsl BEIIECTBA B
pacTBoOpE;

2) WINICTPUPOBATDH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHHA (CM . 1M . 1) u
IIPUMEHATH 9TH IOHATHUS IPU ONMCAHNU BEIIECTB U UX NPEBPALLECHUN;

3) WCMoMb30BaTb XUMHUYECKYIO CHMBOJHMKY JJISi COCTAaBICHUS (OPMYJ] BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

4) onpefensTb BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCJMHEHHUSX; CTEIICHb
OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX; IPUHAICKHOCTD BEIIECTB K ONPEIEIEHHOMY
KJIaccy coeAuHeHud 1o ¢opmysaM; BHJ XWMHUYECKOW CBs3M (KOBAJIGHTHAass W HOHHAs) B
HEOPraHMYECKUX COEANHEHUSX;

5) packpblBaTb CMbICN  mepuogudeckoro 3akona JI. WM. Mennmeneesa:
JEMOHCTPUPOBATh NOHUMAaHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT
UX TOJIOKEHHUS B MEPUOINYECKON CHUCTEME; 3aKOHOB COXPAaHEHUSI MAacChl BELIECTB, TOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO Y4YEHHMs, 3aKOHa ABorazapo; ONUCbIBATb U XapakTepn3oBaTb
TaOJIMYHYI0 (GOpMYy NEPUOAMYECKON CUCTEMbl XUMHUYECKHX D3JIEMEHTOB: pa3iuyarh MOHSATHUS
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«rnaBHasg noarpynmna (A-rpynma)» u «mobounas noarpymnmna (b-rpymma)», manbie U OGombime
nepuoJibl; COOTHOCUTbL 0003HaueHUs, KOTOpble uMeroTcs B Tabnuie «llepuognueckas cucrema
xumMHuueckux neMeHnToB /[ . 1 . MeneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOSHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi SApa, 00IIee YKCIIO SJICKTPOHOB U pacTIpeIeICHUE UX 0
3IEKTPOHHBIM CIIOSIM);

6) KnaccMMUMPOBATb XHMMHUYECKHE JJIEMCHTBI, HEOPraHMYECKHUE BEIECTBA;
XUMHUYECKHE peakuu (110 YUCIY M COCTaBy Y4aCTBYIOUIMX B PEAKIUH BEILECTB, IO TEIIOBOMY
dbdexry);

7) xapakTepu3oBaTb (ONUCbIBATbL) o0OIIKHE XHMHYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIAcCOB, IMOJTBEPXkAas OINMCAaHHE NPUMEPAMH MOJICKYJSAPHBIX YpaBHEHHN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

8) MpOrHo3MpoBaTb CBOICTBA BEIIECTB B 3aBUCMOCTH OT UX KAYECTBEHHOI'O COCTABA,;
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHUH B Pa3JIMYHbIX YCIOBHSIX;

9) BbIUNCNATbL OTHOCUTEIBHYIO MOJICKYJSIPHYIO ¥ MOJISIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJII0 XUMHUYECKOTO0 3JIeMEeHTa Mo (hopMyJie COeTMHEHUS; MACCOBYIO JOJIO BEIIECTBA B
pacTBOpE; MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHYECKON PEAKIIUY;

10) NPUMEHATb OCHOBHBIC OINEPAIMH MBICIUTEILHON AEATEIBPHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHCTEMAaTH3alHil0,  KJIACCH(PHUKAINIO,  BBISBICHUE
MPUYNHHO-CJIEICTBEHHBIX CBA3CH — /Il U3YYEHHUS CBOWCTB BEUIECTB M XUMHUYECKUX PEaKIUi;
€CTeCTBEHHO-HAYYHBIC METOJAbI TO3HAHWSA — HaONIoJeHNe, HW3MEPEHHUe, MOJCIMPOBAHHE,
9KCIIEPUMEHT (PEaabHBbIi U MBICJICHHBIN);

11) crefoBaTb mpaBWiaM IOJIb30BAHUS XUMHYECKOHW IMOCYIOH M J1abopaToOpHBIM
0o0opyoBaHUEM, a TaKKe MPaBHIaM OOpaIeHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU
[0 BBIMOJIHEHUIO JA0OPATOPHBIX XWMHYECKHX OINBITOB TI0 TOJXYYEHHIO H COOMpPAHUIO
ra3o00pa3HbIX BELIECTB (BOAOPOJA U KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C OINpeaeaEHHON
MacCOBOM JOJE€H pPACTBOPEHHOIO BEIIECTBA; IUIAHMPOBAaTH M IPOBOJUTH XUMHUYECKHE
SKCIIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MOMOIIbIO HMHAWKATOPOB
(;maxmyc, peHondTanenH, METUIOPAHX U AP .) .



Conep:kanue y4eOHOro npeamera

8 kiace

Pasnen 1. OcHOBHble TNOHATHA XUMHH (YPOBeHb ATOMHO-MOJIEKYJISIPHBIX
npeaCcTaBJIeHU)

IIpeamer xumuun. Pojib XUMHHM B KHW3HH 4eloOBeKa. Tena U BellecTsa.
duzuyeckue CBOMCTBA BEUIECTB. ArperaTHoe COoCTosiHhe BeuiecTB. [loHsitue o
METOoAaX MO3HAHUS B XUMHUHU. XUMUS B CUCTEMEHayK. YuCThIe BElIeCcTBa U CMECH.
CriocoOnbI pa3ieIeHUsI CMECCH.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 3JIeMEHTbl. CHUMBOJIbBI XUMUYECKUX
31eMeHTOB. IIpocTrie U ci10KHBbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHHUE.

Xumuueckass opmyiia. BalleHTHOCTP aTOMOB XHMHYECKUX DIIEMEHTOB.
3aKkOH MOCTOSIHCTBa cocTaBa BeumecTB. (OTHOCUTEIBHAsE AaTOMHAas Macca.
OTHOcUTENbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi J10J1s1 XUMHYECKOIO JIEMEHTa B
COEJIMHEHUU.

duzuyeckue MU XUMHUUYECKHE SBJICHHS. XHUMHYECKasi peaknusi u eé&
OpPU3HAKHW. 3aKOH COXpPAaHEHHsI MacChl BEIIECTB. XHWMHWYECKHE YpPaBHEHUSI.
Knaccudukanusi XUMHYECKUX peakIuil (COeAUHEHUSI, PAa3JIOKEHHUSI, 3aMEIICHUS,
oOMeHa).

XVUMHUYECKUN DKCIIEPUMEHT: 3HAaKOMCTBO C XHMMHYECKOM MOCYIOH, C
npaBuiaMu paboThl B jadopaTtopuu U npuémamMu oOpallleHusi ¢ J1adbopaTOpHBIM
o0opyJIOBaHWEM; U3y4YCHHE ¢ OIMMCaHWuE (QU3HUYESCKUX CBOWCTB 00Opa3moB
HEOpraHWYeCcKUX BEIIEeCTB; HaOmroAeHne (u3ndeckux (MiIaBJICHUE BOCKA, TasiHUE
JIbJa, paCTUpPaHUE caxapa B CTYIIKE, KMIIEHUE U KOHJICHCAIUS BOJIbI) U XUMHUUYECKUX
(ropeHue cBeuu, IMPOKAJIMBAHUE MEOHOW IIPOBOJIOKH, B3aUMOJICHCTBHE MeJia C
KHUCJIOTOW ) SIBIICHUM, HAOIIOJICHUE U ONTUCAHUE ITPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peaknuii (pa3noKeHue caxapa, B3auMOJAEUCTBUE CEPHOUM KUCIIOThI C XJIOPUIOM
Oapust, paznoxeHue rujapokcuaa meau(ll) mpu HarpeBaHuM, B3aUMOJEHCTBUE
’)kerie3a ¢ pactBopoM conm Meau(ll)); nzydenune crnocoboB paszaesieHust cmecei (¢
MOMOIIBIO MarHuTa, dunsTpOBaHUE, BBITIApUBAHUE, JOUCTHUILIISIIINS,
xpomaTorpadusi), IpoBeJIEHUE OYUCTKU ITOBAPESHHOM COJIN; HAOIIOASHHUE U OITMCAaHNE
pe3ynabTaToOB IPOBEJAEHUSI ONbITA, WLIIOCTPUPYIOLIETO 3aKOH COXPaHEHHS MAacCChl;
cOo3/JaHUe MOJIeJIed MOJIEKY I (ILIapOCTEP>KHEBBIX ).

Baxueiimme mpeicTaBUTEIM HEOPTaHUYECKUX BEILIECTB.

Bo3ayx — cmecsh razos. CocrtaB Bo3ayxa. Kucioposa — 3j€MeHT upocToe
BemlecTBOo. HaxoskzneHue Kuciaoposa B HOpUpoAe, (PU3HUECKUE W XUMHYECKUE
cBoiictBa (peakmuu ropeHus). Oxcunpl. lIlpumenenue «kuciopomaa. CrocoObl
MOJIYdEeHUsI KHCJIOpoJia B JIadOpaTOpPUM U IIPOMBINUIEHHOCTH. Kpyrosopot
Kuciaoposa B mpupoje. O30H — amnoTpoItHass MOoAU(UKaAIINs KUCITOpOaa.

TensnoBoii a3dpPeKT XUMHUYECKOM peakIuu, TS PMOXUMHUYECKHE YPABHEHUS,
9K30- M DHJIOTEPMHYECKHUE peaKUuHu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3/IyXa, YCUJICHUE TapHUKOBOTO (P deKTa, pa3zpyrnieHue 030HOBOTO CJIOSI.

Bonopon — »nemeHT M mnpocrtoe BeulecTBOo. HaxoxkneHue Boagopona B
npupojie, (PHU3NYECKHEe €W XHUMHYECKHE CBOMCTBaA, ITPUMEHEHHE, CITOCOOBI
noJjryueHusi. KuciaoTsl u conu.

KomunuecTBo BemecTBa. Mosb. MonsipHast Mmacca. 3aKkoH ABOrajpo.

MounsipHbIil 00BEM ra3oB. PacuéThl o XUMHUYECKUM YPaBHEHHUSIM.

dusnyeckue cBoWcTBa BOAbI. Boja kak pacTtBopuTeib. PacTBOpHI.
HachIIeHHbIe U HEHACHIILIEHHbIE paCcTBOPKI. PacTBOPMMOCThBELEeCTB B Boge.1
MaccoBasi 110JiI1 BelIecTBa B pacTBOpe. XHWMHUYECKHE CBOMCTBA BOJBI.
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OcHoBaHus. Ponb pacTBOPOB B MPHUPOJIE U BIKU3HU deiaoBeKka. KpyroBopor Boabl
B IpuUpoJie. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccudukarms HEOPraHUYEeCKHUX COECIUHEHUH. OKCcHUIBI.
Kiaccudwukaimss  OKCHUIOB: cojicoOpasyroinue (OCHOBHBIC, KHCIIOTHBIC,
aMmdoTepHBIC) u HECcoJIeoOpa3yrolue. Homenknartypa OKCHUIOB

(MexxayHapoJiHasi W TpuBHUalbHas1). DU3NUECKHE U XHUMHYECKHE CBOMCTBA
okcuaoB. [lonyuenne okcuioB.

OcnoBanusi. Knaccudukanuss ocHOBaHUM: IIEITOYM U HEPACTBOPHMBIC
ocHoBaHusl. HomeHkaTypa oOCHOBaHMM (MEXJIyHapodHass W TpHUBUAJIbHASA).
du3nyecKkrue U XUMHUYECKHE CBOMCTBA OCHOBaHUU. [lonyyeHrne OCHOBaHUM.

Kucnortsr. Knaccudukanus KHCJIOT. Homenknartypa KHUCJIOT
(MexxayHapoJiHasi U TpuBHUalbHasi). DU3NUECKHE U XHUMHYECKHE CBOMCTBA
kucioT. Psa aktuBHoctn metamioB H. H. bekerosa. [lonmyuenune Kkucior.

Conu. Homenknartypa cosieit (MeXIyHapoaHas U TPUBHUAJIbHAsT).

dusnyeckue U XuMHU4YeCcKue cBoicTBa cosied. [lomyuenue cose.

I'eneTnueckas cBsi3b MEXKAYy KjIaCCaMH HEOPraHUYECKHUX COCJIUHEHHUU.

XVMHUYECKUN HKCOEPUMEHT: KauyE€CTBEHHOE OIPEJICICHUE COJICPKAHUSA
KHCJIOPO/ia B BO3/IyX¢€; MOJIIyUYeHHUE, COOMpaHe, paclio3HaBaHNUE U U3YYCHUE CBOWCTB
KHUCJIOpO/ia; HAOIOeHHE B3aUMOJCHUCTBUS BEUISCTB C KHCIOPOAOM U YCIIOBUS
BO3HUKHOBEHMUSI U IPEKPAIICHUS

ropeHust (mokapa); O3HaKOMJIEHHE C OOpas3liaMu OKCHUJIOB M OMHCAaHUE HX

CBOICTB; IIOJIlydY€HHE, COOMpaHuEe, paclo3HaBaHUE U HW3yUYE€HHE CBOWCTB BOJOpPOAA
(ropenue); B3aumoaencTBue Boaopoxna ¢ okcuaom wMeau(ll) (Bo3mokHO
HUCHOJIb30BaHUE BHAEOMATEPHAIOB); HaOIIOAeHUE OOPA31I0B BEIIECTB KOJIUYECTBOM
1 ™Momnb; wuccienoBaHWe OCOOCHHOCTEH pACTBOPEHHsS BEHISCTB C Pa3IUYHOU
pacTBOPUMOCTBIO; IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOW MacCOBOM IOJeH
pPacTBOPEHHOIO BEIIECTBA; B3aMMOJEUCTBUE BOAbI C MeTa/ulaMU (HaTpUEM U
KajgblMeM) (BO3MOXHO  HCIIOJIb30BaHME BHJAEOMATEpPHAJIOB);  OIIpeJieJICHUE
pPacTBOPOB KHUCJIOT U LIEJIOYEH C ITOMOIIbIO HHAUKATOPOB; UCCIEeI0BaHUE 00pa310B
HEOPraHUYECKUX BEIIECTB Pa3-JIMYHBIX KJIACCOB; HAOIIOAEHUE U3MEHEHUSI OKPACKH
MHJWKATOPOBB pacTBOpPax KHUCJIOT U LIEJIOYE; U3yUYEHUE B3aUMOJAEUCTBUS OKCHA
meau(Il) ¢ pacTBopoM cepHOH KHCIOTBI, KHCJIOT C MeTaUlaMH, peaKIui
HEUTpaJIU3AlUN; IIOJIYYEHUE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOI'O
MeTajljla IPYTUM U3 pacTBOpa COJIM; PEUICHUE YKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME
«BakHennme Kji1acCchl HEOPraHNMYECKNUX COCANHEHMUID).

Paznesn 2. Ilepmoamveckuii 3aKOH M INEPHOAMYECKAS CHCTEMa XHMHYECKHX
3jemeHTOB /I. . Menaeneea. Ctpoenne aroma

IlepBble TONBITKM KiIacCU(PUKAIIUM XUMHYECKUX 37eMeHTOB. IloHsTHe o
rpynmnax CxXOJHbIX A3JIEMEHTOB (IIEJOYHbIE U IIEJIOYHO3EMEJIbHbIE METaJlIbI,
raJIoreHbl, MTHEPTHBIE ra3bl). DJIE€MEHTBI, KOTOpbIe 00pa3yloT aM(OTEepHbIE OKCHUJIbI
U TUJAPOKCHUBI.

Ilepuonnueckuii  3axkoH. llepuoagmyeckass cucTeMa XHUMHYECKHX
snemeHToB . 1. MenneneeBa. KopoTkonepruoaHasi U JUIMHHOIIEPpUOIHAS (POPMBI
Ilepuonuueckoit cucreMsl XumMudeckux dsisemMeHtoB JI. WM. Menaeneena.
Ilepnonsl m rpynmbl. PU3NYECKHUNA CMBICI HOPSIAKOBOTO HOMEpPa, HOMEPOB
epruojia U rpyIIibl DJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX s7iep. M3oTonsl. DinekTpoHbl. CTpoeHNe
SJIEKTPOHHBIX  000J0YeK aToMoB mnepBbIXx 20 XUMHUYECKHUX  DJIIEMEHTOB
Ilepuonnueckoit cucremsl [l. M. MenneneeBa. XapakTepUCTHKA XUMHUUYECKOI'O
3JIEMEHTA 110 ero nojoxxeHutro B [lepunoanueckoit cucreme /1. 1. Menneneena.



3aKOHOMEPHOCTH HM3MEHEHHs paguyca aTOMOB XHMHWYECKHX >SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpyHnnaMu MepuojiaMm. 3HaUCHUE
Ilepuonnueckoro 3akoHa u llepuoanyeckoil CUCTEMBI XMMHYECKHUX 3JIEMEHTOB
JUIs1 pa3BUTHS HAayKU U npakTuku. /. 1. MeHnaesneeB — y4€HbIN U Ipa’kJIaHUH.

Pasgen 3. CrpoeHue BemecTBa JJIEKTPOOTPUIATEIBHOCTh XHUMHYECKHUX
3JIEMEHTOB.

OcCHOBHbBIE BHJbl XHMHUYECKOW CBSI3M: KOBAJCHTHAsl HEIOJISIPHAs, KOBAJICHTHAs
MOJISIpHAsI, HOHHASI. BaJIEHTHOCTH AJIEMEHTOB B CBETE EKTPOHHOM Teopuu. CTeneHb OKUCICHUSI.
[IpaBuna onpeneneHus CTENEHN OKUCIEHUS AJIEMEHTOB.

Crenenbp  okuciaeHus. OKHCINUTEILHO-BOCCTAHOBUTEJILHBIE  PEaKIIHH.
IIpoueccrl OKMCIEHUST 1 BOCCTaHOBJICHUsI. OKHUCINTEIN U BOCCTAHOBUTEJIH.

XUMHUYECKUHN DSKCIIEPUMEHT: HU3ydeHHE OOpa3lloB BEILIECTB METal JIOB U
HEMETAJUIOB; B3aMMOJICHCTBUE THJAPOKCHIA IUHKA C pacTBOpaMH KHCIOT U
IIeJI0OYEM; TPOBEAEHUE ONBITOB, WUIIOCTPUPYIOIIUX TMPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKIUi (TrOpeHUe, peakuu Pa3IoKEeHUsI, COCIUHECHUSI).

MexknpenmeTnble cBSI3H

Peanuzanuss MeXNnpeaMEeTHBIX CBSI3€M MNpU HU3YYEHUU XHUMHHUB & Kjlacce
OCYILIECTBJISIETCSI 4YE€pPe3 HMCHOJb30BAaHHE KaK OONIIMX €CTECTBEHHO-HAYYHBIX
HOHSITUM, TaK U HNOHSITUU, SABJISIIOIIUXCSI CUCTEMHBIMU J1JIsI OTJAEJIbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO111e ecTeCTBEHHO-HAYyYHbIC TTOHSITUS: HAYYHBIN (haKT, rUIMoTe3a, Teopusl,
3aKOH, aHaJlu3, CHHTE3, KiIacCH(pHUKAIUSI, IIEPUOJUIHOCTh, HAOIIOJICHUE,
SKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, MOAEIb, SIBICHHUE.

duzuka: mMarepusi, aToM, 3JIEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKIUI,
U30TONBI, PaANOAKTUBHOCTb, MOJIEKYJIa, 3JIEKTPHUUYECKUH 3apsi/, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHE BEIIIECTBA, ra3, (PU3UYCCKUES BCIIUYUHBI, CIUHUIIBI
U3MEpPEHUsI, KOCMOC, IUIaHETHhI, 3BE3/1b1, COJIHLIE.

Buonorus: ¢porocuuTes, npixanue, onocdepa.

I'eorpadusa: armocdepa, rtuapocdepa, MUHEpalibl, TOPHBIE MNOPOIHI,
MOJIE3HBIE UCKOIIaeMblI€, TOTUTUBO, BOJHBIE PECYPCHI.

9 kJaacc

Pazgen 1. MHoroo0pasne XuMHYECKHX pPeaKIMil

Krnaccudukamuss U HOMEHKJIaTypa  HEOPraHMYECKHX  BEIIECTB
(MexxayHapoaHass W TpUBHAIbHAsA). XHWMHYECKHE CBOMCTBa BEIIECTB,
OTHOCSIIIMXCS K  pa3jdu4yHbIM  KJjlacCaM  HEOPraHWYECKUX  COEJIMHEHMUIA,
FE€HETUYECKasl CBSI3b HEOPraHNYECKNUX BEIIECTB.

Knaccudukanyss XMMHUYECKUX peakUU¥d 10 pa3IMdHbIM MpU3HaAKaM (110
YHUCIy U COCTaBY yYacCTBYIOIIUX B PEAKIMU BEIIECTB, IO TEILIOBOMY 3(]deKTy, 1Mo
U3MEHEHUIO CTEINEHEH OKUCJIECHUS XMMHYECKHUX DJIEMEHTOB, 10 OOpaTHUMOCTH, I10
YYacTHIO KaTajau3zaTopa). DK30- U dHIAOTEPMUUYECKHUE PEAKIIMHU, TEPMOXUMHUYECKUE
YpaBHEHUSI.

[Tonsatue o ckopoctu xumuueckod peakuuu. IlonsaTue o6 oOpaTUMBIX U
HEOOpaTUMBbIX XUMHUYECKHUX peakuusix. [loHsiTHe O TrOMOreHHBIX U I'e€TEepPOre€HHBIX
pe€aKnusx. MoHATHME O XMMMNYECKOM paBHOBECUN. CDaKTOpr, BALOLWME Ha
CKOPOCTb XMMWYECKOM peakLmn 1 NOIO>XKEHNE XMMUYECKOro paBHOBECUS.

OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIE  PEAaKIMH, JJIEKTPOHHBIA  OajlaHC
OKHCJINTEJIbHO-BOCCTAHOBUTEIILHON peakuuu. CocraBieHue YpPaBHEHUN
OKMCJIMTEJIBHO-BOCCTAHOBUTEJIBHBIX  PEAaKLUil €  MCIOJIb30BAaHUEM  METOAA
AJIEKTPOHHOTO OajlaHca.

Inexmpormmudeckas ouccouuauust. XumMuieckue Peakuui 8 Acieopax.
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Teopus JIEKTPOJIUTUIECKOU AUCCOIIUAIIUH. DNEeKTPOJIUTHI u
HedJIeKTpouThl. KaTuoHbl, aHWOHBI. MexXaHu3M JUCCOLHMAIIUU BEIIECTB C
pa3IMYHBIMM BHUJAAMHU XHUMHYECKON cBs3u. CreneHp auccouuanuu. CUIbHBIE U
ciaOblIe DIIEKTPOJIUTHI.

Peakuuu moHHOro oOGmeHa. YcCIoBUsI MPOTEKaHHUS pPeaKUuil HMOHHOTO
oOMeHa, MOJHBIE M COKpamléHHbIE HOHHBIE ypaBHEHHUs peakuuii. CBoiicTBa
KHUCJIOT, OCHOBAaHMM M COJIed B CBETE€ MPEJCTABICHHUI 00 AJIEKTPOIUTHUYECKON
nucconuranuu. KauectBeHHbie peakiin HauoHbl. [1OHATME O rmgponuse conen.

XUMHUECKUN  DKCIIEPUMEHT: O3HAaKOMJICHHME C  MOJENISIMH  KpH-
CTAJUIMYECKUX PELIETOK HEOPraHWYECKUX BEILIECTB — METAJUIOB M HEMETAJIOB
(rpadbmta m anmasa), CIOKHBIX BEIISCTB (XJOpHJAa HATPHUs); HCCICIOBAHUEC
3aBHCUMOCTH CKOPOCTH XMMHUECKON peakUMU OT BO3JACUCTBUSI pa3IMYHBIX
(pbakTOpOB; HCcIenOBaHUE DBIJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IIpolecca
JAUCCOLIMAIIMM  KHCJIOT, IIeJjlouer ¢  coJjiel (BO3MOXKHO  HMCHOJIb30BaHHUE
BHUJIEOMATEPHAJIOB);  IIPOBEJEHHUE  OMNbBITOB, WUIIOCTPUPYIOIIMUX  OPU3HAKU
MPOTEKaHUsI PEaKIuid MOHHOTrO oOMeHa (oOpa3oBaHHME OcajKa, BBIJEJICHHE Tasa,
oOpa3oBaHHE€ BOJbI); OIIBITOB, HWLUIIOCTPUPYIOIMIUX MOPUMEPHI OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peaklui (TrOpeHHe, peakluu pas3JjIoKEHUs, COECIUHEHMUS);
pacro3HaBaHUE HEOPTAaHUUYECKUX BEIIECTB C TMIOMOMIBIO KAUE€CTBEHHBIX PEaKIMi Ha
WOHBI; pEIIEHNE YKCIIEPUMEHTAIbHBIX 3aj1a4.

Pa3znen 2. Muoroo0pa3ue BemecTB

OOmrasi XapakTepuUCTHKa TajloreHoB. (OCOOCHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIe CcTereHu okucieHus. CTpoeHue u (PU3NYEecKHe CBOMCTBA MPOCTHIX
BEIIECTB —— TaJIOrT€HOB. XHWMHYECKHE CBOWCTBA Ha TMpPHUMEpPE  XJjopa
(B3auMoOJeicTBHE C MeETajUlaMUd, HeMeTaulaMu, IIejJo4aMHu). XJIOPOBOJIOPOJI.
ConstHast KUCJIOTa, XUMHUYECKHE CBOMCTBA, IOJy4Ye€HHE, NpuMeHeHue. JlelicTBue
XJIOpa U XJOPOBOJOPOJAa HAa OpPraHW3M 4YeJIOBeKa. BakHeWIlmne XJIOpHIbI U HUX
HaXO0>KJIEHUEB MPUPOJIE.

Oowaa xaparxmmepucmuika xumudeckux 21emernmos VIA-apynnot. Cepa u ee coedurenus.

OOm1as xapakteprucTtuka 3j1eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEIIEHU OKUCIICHUSI.

Ctpoenue u pu3ndecKue CBOMCTBa MPOCTHIX BELIECTB — KHUCJIOPOa U CEPHI.
AnnoTporHble MOAU(PUKAIUU KHUCIIOPOJa U cepbl. XUMHUYECKHE CBOWCTBA CEPBHI.
CepoBoiopo/1, cTpoeHue, GU3NIECKUE U XUMHUYECKUe CBOMCTBa. OKCHIBI CEPhI KakK
OpeJICTABUTENIN KUCIOTHBIX OKcuaoB. CepHass Kkuciora, GU3NUYECKUe U
XUMHUYECKHUE CBOMCcTBa (0OIMMe Kak TMPeJICTaBHUTENs Kjlacca KHUCIIOT W
crienupuyueckrie). XUMHUUECKHE PEaKIUH, JIe)KAlllue B OCHOBE IPOMBIIIJIEHHOTIO
criocoba noyiydeHuss cepHou Kuciorbl. IIpumenenune. Coim cepHOW KHUCIIOTHI,
KadecTBEHHasl peaknus Ha cyibdar-uon. HaxoxkaeHnue cepsl U €€ CoOeIMHEHUI B
npupojsie. XMMHUYECKOE 3arpsi3HEHUE OKPY KaloIIel cpelbl COSIAMHEHUSMU CEpPbI
(KHMCIIOTHBIE JOXJH, 3arpsi3HEHHE BO3/yXa UM BOJOEMOB), CIIOCOOBI €Tro
MpeI0TBpaIlEHUS.

Oowan xapaxmepucmuia nemenmos VA-zpynnot. Azom, hocdhop u ux coedurenus.

OOmast xapakTepucTUKa 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHMUS
aTOMOB, XapaKTE€PHbIE CTETIEHU OKHUCJICHUSI.

A30T, paciIpOCTpaHEHHE B IIPUPOE, PU3NUECKUE U XUMHUYECKHUECBOICTBA.
KpyroBopot azora B nipupojie. AMMHAK, €ro (pu3ndeckre 1 XUMHYeCKHe CBOMCTBA,
nojydyeHue u npuMeHeHue. Coiaum aMMOHUS, UX (PU3HUECKHUE U XUMHYECKHE
cBOMcCTBa, npuMeHeHue. KauecTBeHHasi peaknusi Ha MOHbBI aMMOHHS. A30THas
KUCJIOTa, €€ moJiydeHue, (PUu3nvecKue H XHUMHUYECKHE CBOWcTBa (OOmme Kak
IpeJICTaBUTEINs KJIacca KHUCIOT U crienuduydeckue). Mcnonb30BaHUE HUTPATOB U
cojiei aMMOHUS B KaueCTBE MUHEPAJIbHBIX YyOI0OpeHUil. XMMHUYECKOE 3arpsi3HEHHE
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OKpYy>Karonieil cpelibl COeIMHEHUsIMU a30Ta (KUCJIOTHBIE OXIH, 3arpsi3HECHHE
BO3/lyXa, NOYBbI U BOJTOEMOB).

dochop, amnorpomHbie Momaudukamuu  docdopa, duUNUECKHEe U
xumuueckue cpoiictBa. Okcua pochopa(V) u dochopHas kucnora, pusndeckue u
XMMHYECKHE CBOICcTBa, mnoaydeHue. HMcrmonb3zoBanue ¢ochaTtoB B KauecTBe
MUHEPATbHBIX YJIOOPEHUIA.

Obwiaa xaparmepucrmura xumudeckux iemernos IV A-apynnot. Y2nepoo u kpemHuil u ux coeQuHeHus.

OOm1ast xapakTepucTuka 3y1eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHBbIE CTEIICHU OKUCJICHUS.

Vriaepon, auIoTpOIHbIE MOJAM(PUKAIINN, PACHIPOCTPAHEHHE B IIPUPOJE,
(puznueckne M xumuueckue cBoiicTBa. Anacopo6Obuusi. KpyroBopor yriepona B
npupoae. OKcHIbl yriepoaa, nx (U3NYEeCKHue U XUMHUYECKUE CBOWCTBA, JICHCTBUE
Ha JKHBbIE OPraHU3MBbl, IIOJYyYE€HHE W HNPUMEHEHHE. DKOJOTUYECKHE IMPOOIIEMBI,
CBsi3aHHBIE ¢ OKcuaoM yriepoaa(lV); runoresa ri1o0ajabHOTO NOTEIJICHUS KINMAaTa;
NapHUKOBBIN 3 deKT. YrojbpHasl KUCJIOTa U €€ COJIM, UX (PU3nYecKue U XUMHUYECKHE
CBOMCTBA, MOJIydeHUE U NpuMeHeHue. KauecTBeHHast peakiyus Ha KapOOHaT-UOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEIHUIIUHE, IPOMBIIIICHHOCTH U CEIbCKOM
XO03sIMCTBE.

IlepBoHauanpHbIE TIOHATHSA OO OpPraHHUYECKHX BeEIIeCTBax KakK O
COEQUHEHUSAX Yyriepoaa (MeTaH, 3TaH, STUJIIEH, AalEeTHUJICH, 3TaHOJI, TJIUMLEpPUH,
YKCyCHas KI/ICJ‘IOTa). Mx cocTaB U XUMUYECKoe cTpoeHune. Iloustue o
OMOJIOTUYECKH BaXKHBIX BEIIIECTBAX: KHUpPax, OelKax, yrieBogax — M UX POJIHU B
JKN3HU 4YeCJIOBCKA. MaTepmaanoe €ANHCTBO OpraHN4YeCKnx m HeopraHN4eCKunx
COeINHEHWIA.

Kpemumuii, ero ¢Qusnueckne M XHUMHUYECKHE CBOMCTBA, IIOJIy4YCHHUE U
npumeHenue. CoequHeHUsT KpeMHUsT B mnpuponae. OOmme mpejcraBieHuss o0
okcuze kpemHusi(IV) u kpemHueBou kuciaore. CUIUKaAThI, UX UCHOJB30BaHUE B
OBITY, MEIHUIIMHE, IIPOMBIIIUICHHOCTH. Ba>KHelllne CTponTe/NbHble MaTepualibl:
KepamMunka, CTEeKNo, LUeMeHT, 6eTOH, >Kene3obeToH. [Mpobnembl 6e30nacHOro
NCMONb30BaHNA CTPONTENbHbIX MaTEepPUanoB B MOBCEAHEBHOM XKN3HN.

XUMHYECKUN SKCTIEPUMEHT: U3yUeHHUE 00pa3110B HEOPraHUUECKUX BEIIECTB,
CBOMCTB COJISSHOW KHCJIOTHI; MPOBEJICHUE KAaUSCTBEHHBIX PEAKIIUN Ha XJIOPUI-UOHBI
1 HaOIIOAeHUE MPU3HAKOB WX NPOTEKAHUS; OMNBITHI, OTpa)karomye (GU3NIECKue U
XUMUYECKHUE CBOMCTBA TaJIOTEHOB U MX COCAUHEHHUUN (BO3MO>XHO HCIIOJIb30BaHHUE
BHUJIEOMATEpHAJIOB); O3HAKOMJIEHHE C oOpa3naMu XJOPUAOB (TaJOTCHUIOB);
O3HAaKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeTUHEHUSIMU (BO3MOYXKHO UCIIOJIb30BaHUE
BHUJIEeOMAaTEpHAaJIOB); HAOIIOACHUE Mpollecca OOyrIWBaHUs caxapa moJ JIeHCTBHEM
KOHLEHTPUPOBAHHOM CEPHOW  KHCJIOTBI; H3YYEHHE XHUMHUYECKHX CBOMCTB
pa30aBICHHON CEPHOU KHUCIIOTHI, MPOBEACHUE KAaUECTBEHHON peakIu Ha cyJbdar-
WOH W HaOJI0JieHHE IIpU3HaKa €€ MPOTEKaHUs; O3HAaKOMJIEHHEC (PU3NUECKUMU
cBoiictBaMHu a3oTa, ¢dochopa M uUX coeAUHEHUN (BO3MOKHO HCIIOJIH30BaAHUE
BHJIeOMaTEpUaIoB), oOpa3iiaMmu a30THBIX U (GHOCHOPHBIX yJIOOpPEHUM; MOJTyUYEeHUE,
coOmpaHHe, pacmo3HaBaHME W U3YyYE€HHE CBOWCTB aMMHakKa;, IIPOBEJICHUE
KQYEeCTBEHHBIX PEeakKIliii Ha MOH aMMOHHS U (gochaT-uOH U HU3YUYSHHE MPHU3HAKOB
WX TIPOTEKaHWsS, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOM

KHCJIOTBI € Meablo (BO3MOYXKHO HCIIOJb30BaHHUE BHUJAECOMATEPUATIOB);
U3y4deHUEe MOJEJICH KPHUCTAIUIMYECKUX PeInEéTOK aimmasa, rpadura, pysiepeHa;
O3HAKOMIJIEHUE c pOLIECCOM azicopOIIMu ~ pacTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YTJIEM W YCTPOWCTBOM IIPOTHUBOTAa3a; MOJIydeHHE, coOupaHUe,
pacrio3HaBaHME W H3yYE€HHE CBOWCTB YIJIGKHMCIIOTO Ta3a; HOpOBEACHUE
Ka4yeCTBEHHBIX peakliii Ha KapOOHAaT- U CUJIMKAT-HOHBI U N3yYEHHE NPU3HAKOB
WX TIPOTEKaHUs; O3HAKOMIICHHE C TPOJAYKIIHEH CHJIMKATHOW MNPOMBIIIJICHHOCTH;
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peluIeHne SKCOEPUMEHTAJIbHBIX 3a7ad mo Teme «BakHeWlme HeMeTaibl U HX
COCIUHCHUSI .

Memannbl u ux coeOuHeHus

Obuue ceolicmea Memanios

OO1masi xapakTEepUCTHKA XHMHYECKUX DIJIEMEHTOB — METaJLUIOB Ha
OCHOBAaHMHM UX NOJ0XKeHUs B llepnoanyeckon CUCTeEMEe XUMHUYECKUX 3JIEMEHTOB [I.
. MenpeneeBa u ctpoeHus aroMmoB. CTpoeHHe MeTaJJIOB. MeTajuinyeckasl CBsI3b
U MeTaJUIM4ecKass KpUCTAaJUIM4YecKasi pemeTKa. ODJIEKTPOXUMHYECKUU PsJl
HanpsDKeHUH MeTaioB. PU3HUEeCKUe 1 XUMUYECKHE CBOMCTBA MeTayuioB. O0mue
CrIocOOBbI TIONy4YeHHUsI MeTayuioB. [loHsiTHE O KOppO3WH METaJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTajlb, YyT'yH, JIOPATIOMHUHHAN, OpoH3a)
U UX MIPUMEHEHHE B OBITY U IIPOMBIIIIIICHHOCTH.

Bascneiimuue memannvl u ux coeounenus

[Hlemounbie MeTauIbl: T10JI0)KEeHUE B [lepunoandecko cucteMe XUuMHYECKUX
anemeHToB J[. 1. MenneneeBa; CTpO€HHME HUX aTOMOB; HAXOXJIEHHUE B HPUPOJE.
dusznyeckue 1 XMMHUYECKHE CBOWMCTBA (Ha mpumepe HaTpus U Kanus). OKcuabl U
TUAPOKCUJIBI HATPHUS U Kanusi. [ [puyMeHeHue 111eJI0UHbIX METAJLIOB U UX COSJIMHECHU.

IIlenouHo3eMenbHbIC METAJJIBI MATrHHMA W KaJbILIUM: IIOJIOXKCHUC B
Ilepuonnueckot cucrtemMe XuMudeckux 3yeMeHToB J[. 1. MeneneeBa; cTpoeHUE UX
aTOMOB; HaXOXXJEHHE B Mpupojae. PU3NUYECKHE XUMHUYECCKUE CBOMCTBA MarHus 1
KaJibliusl. BakHele coequHeHUs Kanbus (OKCHUI, THAPOKCHUI, COIH). JKECTKOCTH
BOJIbl ¥ CIOCOOBI €€ yCTpaHEHUSI.

AnroMuHui: nosioxkeHue B llepuoamyueckoil cuctemMe XHUMHUYECKUX
anemeHnToB JI. WM. MeHnaeneeBa; CTpOEHUE aToOMa; HAXO0XAEHHUE B IIPUPOIE.
duznvecKre U XUMHYECKUE CBOMCTBA allFOMUHHS. AM(OTEpHBIC CBOMCTBA OKCHUIA U
TUAPOKCHUIA ATTFOMUHUS.

Kenezo: nonoxxenue B llepuoanueckoil cuctreMe XMMHUYECKHUX 3JIEMEHTOB
. 1. MenneneeBa; CTpoeHHME aroMa; HAXO0XJACHHUE B npuposec. dusmyeckue u
XUMHYECKHE CBOWCTBa kene3a. OKcuabl, THAPOKCHUIALI U coiu skene3a(ll) wu
s)xene3a(lll), ux cocraB, cBOMCTBaU IMOJTyUYCHHE.

XUMHYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C oOpasllaMu MeTajl- JIOB U
CIUIaBOB, UX (PUBUYECKUMH CBOMCTBAMH;, H3yUYCHHE PE3yJIbTAaTOB KOPPO3UH
MeTaJUIOB  (BO3MOYKHO  HCIIOJIb30BaHHE BHJIEOMATepUaliOB), OCOOEHHOCTEH
B3aUMOJACHUCTBUSI OKCHA KAJBIIUS U HATPHUSIC BOJIOW (BO3MOXKHO HCIIOJIb30BAaHUE
BHUJIEOMATEPHAJIOB); HCCJIEJIOBAHUE CBOWCTB KECTKOM BOJBI; TIpoIlecca TOPEHUS
)KeJjie3a B KHUCJHO- pojie  (BO3MOXHO HWCHOJIB30BAaHUE BHAEOMATECPHATIOB);
OPU3HAKOB MPOTEKAHUsI KAaYECTBEHHBIX peaKIHuil Ha WOHBI (MarHus, KaJlbIUsl,
ajqroMuHUs, uuHKa, xene3a(ll) um sxeneza(Ill), menu(ll)); wnHaOmroaeHUE U
OIIMCAaHME MPOIECCOB OKpAIlIMBAaHUsI IJIAMEHHU NOHAMU HAaTPUs, Kalus U KaJIbIUsI
(BO3MOXXHO HCHOJIb30BAaHUE BHJICOMATEPUATIOB); HCCIIeAOBaHUE aM@OTEPHBIX
CBOICTB TUAPOKCHIA aATIOMUHUS U rUJIpoKcuaa  IITUHKA; peuieHue
AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TeMe « BackHelnime MeTaiibl U UX COSAUHEHUSD.

Pa3nea 3. Kparkuii 0030p BakHeHIIMX OPraHU4eCKUX BelIeCTB

IIpeamer opranmuecko xumuu. Heopranudeckue W OpraHWYECKHE COEIMHEHMS.
Yrnepon — ocHoBa xu3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aToMa YIiaepoa B OpraHHUeCKUX
COCTMHECHUSX. Y TIICBOIOPO/IBI.

[IpenenpHbIe (HACHIMICHHBIE) YIIEBOIOPOABI. MeTaH, 3TaH, MPOMaH — MPOCTEHIIHe
MIPEACTABUTENH MPEETHHBIX YTIEBOJIOPOIOB.

CrtpykrypHble (HOpMYIBl  YIIIEBOAOPOJOB. ['OMONOTHYECKHI psii  MpeAelbHbIX
yTI1eBO0poA0B. ['oMoioru. du3ndeckue 1 XUMHIECKHE CBOMCTBA TIPEIETbHBIX YTIIEBOI0POIOB.
Peakuuu ropenus u 3amenieHusl.
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Haxoxnenne B mipupoae MpeaeibHbIX YIVIEBOAOpOJ0B. IIpuMeHeHue wmeraHa.
HenpenenbHbie  (HEHACBINICHHBIE)  YIJIEBOJAOPOJBI.  ODTWICHOBBIA  Psii  HEMPEAeIbHBIX
YIJIEBOAOPOAOB. OJTWieH. DuU3MYecKMe UM XHUMHUYECKHE CBOMCTBA JTWieHa. Peakuus
MPUCOCTUHECHHUS.

KavecTtBennbie peakuuu Ha dSTwieH. Peaknusa nonuMepuzauuu. [lomudTuiieH.
[IpuMeHeHue dTuieHa.

AILICTUIICHOBBIN PsAJl HEMPEAEIbHBIX YIIIEBOAOPOAOB. AnleTrieH. CBOMCTBA alleTUIICHA.
[Ipumenenue anerusiena. [IpousBoaHbIie yriaeBOAOPOAOB.

Kpatkuit 0630p opraHn4ecKux COSTMHEHUI: OTHOATOMHBIC CITUPTHI (METAHOJI, STAHOJI),
MHOTOQTOMHBIC CHUPTHI (ITUICHTINKOJb, TIUIEPUH), KapOOHOBBIC KHUCIOTHI (MypaBbHHAs,
YKCYCHas1), CJIOXKHBIE (DUPBI, KUPBI, YIIEBOJbI (TIIOKO3a, caxaposa, Kpaxmal, IeJUTI0JI03a),
AMUHOKUCIIOTHI, 0eTku. Poib 6€TKOB B Opranmu3me.

[ToHsiTHe O BBICOKOMOJICKYJISIPHBIX BemiecTBax. CTpyKTypa IOJIMMEpPOB: MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb MoJuMepu3auuu. I[loTuATHIICH, MOAUIPOIUIIEH,
MTOJTUBUHUIXJIOPHUL.

Me:xnpeameTHble CBA3H

Peannsaumss me>KnpegMeTHbIX CBS3ei MpU MU3yyeHUU Xumum B 9 Knacce
OCYLLECTBNSETCS 4Yepe3 WCMNo/Mb3oBaHMe KaK O06LMX ecTecTBEeHHOHAYUYHbIX
I'IOHHTI/II?], TaK I'IOHHTVIIZ, ABNAWNXCA CUCTEMHbIMU ON1A OT AE/IbHbIX MPpeaMeT OB
€CTEeCTBEHHO-Hay4YHOro uukna.

O6LuMe ecTeCcTBEHHO-HAyuHble MNOHATUA: HaAyuHbli (hakT, runoTesa,
3aKOH, Teopusi, aHanmM3, CcuHTe3, Kiaccudukaums, NepuoanNyHOCTb,
Ha6mo,u,eH|/|e, IKCnepmnmeHT, MoAenunposaHue, WM3IMeEpPeEHUNE, MOoAeENb, ABJIEHUNE,
NapHMKOBbIA 3hPekT, TexHoNornsa, marTepuasibl. Pusmka: MaTepusi, aToM,
JJIEKTPOH, MNPOTOH, HGVITpOH, MOH, HYKInA4, mn3oTolbl, pagnoaKTWMBHOCTD,
MoOneKyna, aNeKTPUYecKuin 3apsag, NPOBOAHMKKU, MONYMNPOBOAHUKNA, AUINEKT PUKMU,
doTO031EMEHT,

BELLLECTBO, TENOo, 06'béM, arperaTHoe CoCTOAHMe BeWECTBAa, ra3, pacrTBop,
PacTBOPUMOCTb, KPpUCTAINHECKaA peLIJéTKa, crnnaBbl, CbVISI/I‘-IeCKI/Ie BEe/TIMYNHbI,
eANHULbl N3MEePEHNS], KOCMUYECKOE NMPOCTPaHCTBO, NaHe Tbl, 3B€3Abl, CONMHLE.

Buonorma:  doTocMHTE3, AbixaHue, 6uocctepa, IKocUCTeEMa,
MUHepasibHble yA0OpPeHUs, MUKPO3NEMEHTbI, MaKpPO3eMeHTbl, NUTAaTe/bHblE
BeulecTBa.

Meorpacma: aTmocchepa, rugpocgepa, MUHepasbl, TOPHble MNOPOAbI,
nonesHble NCKOoMaemble, TOIM/IMBO, BOAHbIE PECYPCbI.
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TEMATHYECKOE IINTAHUPOBAHMUE (8 KJIACC)

Yacpl | XapakTepucTHKA OCHOBHOM JeSITeJIbHOCTH
g (1] YeHHKA
Ne HaunmenoBanmue y y
HOI'0
n/n pas3aena 4 TeM
BpeM
€HH
Paspgen 1. OCHOBHble NOHATUA XUMUU (YPOBEHb aTOMHO-MO/IEKYNAPHDbIX NpeacTasneHuit) (51 u)
1. MpegmeTt XMMUKN. XMMUSA KaK 4acTb 1
ecTecTBo3HaHuA. Beulectsa un nx Pasnnuyatb npeameTbl U3y4eHUs eCTeCTBEHHbIX
CBOWCTBa. HayK. HabntoaaTb CBOMCTBA BELLECTB U UX
N3MEHEHMA B XO4e XMMUUYECKUX pPeakuuit. YUnTbCs
2. MeToAbl MO3HaHWA B XUMMUMN. 1 .
NPoOBOANTb XMMUYECKUNI aKcnepumeHT. Cobntoaatb
3. MpakTunyeckasa pabota 1. MNpuémsl 1 npasuna TexHMKn 6esonacHoctTn. OKasblBaTb
6e3onacHol paboTbl c 06opyaoBaHUEM nepByo NOMOLLLb MPU OTPABAEHUAX, OXKOrax U
n Bewectsamu. CTpoeHme NaameHu. TpaBMax, CBA3aHHbIX C peakTUBaMu u
nabopatopHbiM 060pyA0BaHMEM. 3HAKOMUTLCA C
4, YucTble BewecTea U cmecu. Cnocobbl 1 parop PYA
nabopaTopHbiMm 0b6opyaoBaHuem. N3yyaTb
OUMCTKM BELLECTB: OTCTauBaHue,
CTPOEHMe NaaMeHMU, BblABUrasa rmnoTessl u
duNbTpoBaHME, BbiNapuBaHue,
npoBepsAn UX IKCNepUMeHTabHO. Pasnnyatb
KpUCTannmsaums, AMCTUANALMUA.
MOHATUA KYMUCTOE BELLECTBO» N CMECH BELLLECTBY.
5. MpaKTnyeckas paboTa 2. OuncTtka YMmeTb pa3genatb cMecu MeTogammn oTCTauBaHus,
3arpA3HEHHOM NOBapPeHHO CoM duUNbTPOBaHUA M BbiNapuBaHua. Pasinuatb
dusnyeckume n xummdeckune aeneHuns. Onpegensatob
6. dPusnyeckne n XMMmnyecKkme ABAEHMUA. NPU3HAKN XMMUYECKUX peakuui. PuKcmposatb B
Xyumumueckue peakuum. TEeETpaan Ha6n+op,aeMb|e NPU3HAKN XMMUNYECKUX
peakumm
7. ATOMbI, MONEKY/bI U UOHbI. 1 PasnunuaTb NOHATUA «aTOM», KMOJIEKYNA»,
KXUMUYECKUIN 3NIEMEHTY, KMOHY», K3IEMEHTAPHbIE
YyacTuubl». Paznnyatb NOHATMA «BELLECTBa
8. BelecTBa MONEKYNSPHOIO U 1
MONEKYNAPHOTO CTPOEHMA» N «BELLECTBA
HEMOJIEKYIAPHOIO CTPOEHMUS.
8 HEMOJIEKYIAPHOTO CTPoeHUsa». PopmMmynnposaTtb
Kpuctannnueckme peléTku.
onpeaeneHne NOHATUA KKPUCTaNaNYecKne
pewéTkny. O6bACHATL 3aBUCUMOCTb CBOMCTB
BELLLeCTBA OT TUMNA ro KPUCTAN/IMYECKON PELLETKMU.
MpocCTble U CNOXKHbIe BELLEeCTBa. 1 Onpenenatb OTHOCUTENbHYIO aTOMHYIO Mmaccy
9. Xvmunyeckune anemeHTbl. MeTtannbl n 3/1eMEeHTOB M Ba/IEHTHOCTb 3/IEMEHTOB B BMHapHbIX
HeMeTanNbl. coegmHeHuax. OnpenenaTb COCTaB NPOCTEMLLNX
COeAMHEHUNN MO UX XMMUYECKMM popMynam.
10. A3bIK XMMUKN. 3HAKU XMMUYECKMX 1 o
CocTaBnatb Gopmy/ibl BUHAPHbIX COEANHEHWNI NO
anemeHToB. OTHOCUTEIbHAA aTOMHasn o
N3BECTHOW BaNeHTHOCTU 31emMeHTOB. M306pakaTb
macca. <
npocTeniine XMMNUYECKMe peakLmm ¢ NOMOLLbIO
XUMUYECKUX YPaBHEHWUI. Pa3nnuatb noHATUA
11. 3aKOH NOCTOAHCTBA COCTABA BELLECTB. 1
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12. Xumuueckne popmynbl. 1 KUHAEKCY U «KOIDDULMEHT»; «KCXEMA XMMNYECKOM
OTHOCUTeNbHaA MONEKYNAPHAA Mmacca. peakunmn» 1 «KypaBHEHME XMMUYECKON peaKLmmy.
KauecTBeHHbIN 1 KONNYECTBEHHbIN PaccunTbiBaTb OTHOCUTE/IbHYIO MONEKYNAPHYIO
COCTaB BeLLecTBa.

maccy no ¢popmynam selLects. PaccuntbiBatb
13 MaccoBas 4,014 XMMU4YecKoro anemenTa | 1 MaCcCOBYIO J0/110 XMMUUYECKOTO 31eMeHTa B
B COEANHEHUMN. .
coefvHeHuW. YcTaHaBAMBaTb NpocTenwmne
14 BaNeHTHOCTb XMMUYECKUX 3nemeHToB. |1 dbopmy bl BELLLECTB MO MACCOBbIM A0NAM
Onpeaenenvie BaN@HTHOCTU 3/1@MEHTOB anemeHTOB. Monb30BaTbCA MHGOPMAaLMEN U3 APYTUX
no popmynam 61HapHbIX coeAMHeHNUiA MCTOYHMKOB A5 NOATOTOBKM KPATKMX COOBLLLEHWA.
15. CocTaBneHme Xummyeckmux Gopmyn 1 FOTOBUTL Npe3eHTaLuUmn No Teme
HUHApPHbIX coeANHEHMI NO
Ba/IEHTHOCTM.
16. ATOMHO-MONEKYNAPHOE YUYeHMe. 1
17. 3aKOoH COXpaHeHMA MacChl BELLECTB. 1
18. XUMMYecKMe ypaBHeHus. 1
19. TUNbI XMMUYECKUX PeaKLUi. 1
20. KoHTponbHas paboTta no teme 1
«MepBOHaYaNbHble XUMUYECKUNE
NOHATUAY,
Kncnopoa-54

21. Kucnopoga, ero obuwian xapakrepuctuka. |1 MccnenoBaTh CBOMCTBA M3yYaeMblX BELLLECTB.
MonyuyeHue Kucnopoaa. drsmnueckme Habnogatb pusmyeckme n Xummndeckue
CBOICTBA KMC/I0POAa. npeBpaLLeHna n3ydyaeMblx BewecTs. PacnosHasaTb

N ONbITHbIM MNYTEM Kucnopog,. OnucbiBaTb
22. XMMMYecKune cBOWCTBa U NpuMmeHeHne |1
XMMWUYECKME peaKkumu, Habntogaemble B xoge
Kucnopoga. Okemabl. Kpyrosopot
AEMOHCTPaLMOHHOro 1 NabopaTopHOro
KMciopoaa B npupose.
3KCNepUMeHTOB. [lenaTb BbIBOAbI M3 Pe3ynbTaToB

23. MpakTuyeckan paborta 3. MonyueHnen |1 NpoBeA&HHbIX XMMUYECKMX OMNbITOB. Y4acTBOBaTb B

CBOICTBA KMC0POAa. COBMECTHOM 06CYKAEHWNM pPe3yAbTaToB OMNbITOB.
OKasbIBaTb NEPBYH0 NOMOLLb NPU OTPABAEHUAX

24, O30H. AfnoTponusa KMcnopoaa 1 pBy e Npu oTp ’
0XKOrax 1 TpaBMax, CBA3aHHbIX C PEAKTUBAMM U

25. Bo3ayx u ero coctas. 3awuTa 1 nabopatopHbim obopyaoBaHmem. CocTaBAATb

aTMochepHOro Bo3ayxa OT 3arpA3HEHUN. bopmMynbl OKCMAO0B MO U3BECTHOW BaJIEHTHOCTU
3/1eMEHTOB. 3anuMCcbiBaTb NpocTeiwme ypaBHeEHUA
XMMUYECKUX peakLmit. Monb3oBaTtbea MHPopmaumeit
N3 APYIMX UCTOYHMKOB A/1A NOATOTOBKM KPaTKUX
coobuieHnin. FoTOBUTL Npe3eHTaLMm No Teme
Bonopoa-3u

26. Boaopoga, ero obwias xapakrepuctmka u | 1
HaxoKaeHue B npupoge. NMonyyeHune
BOAOPOAA U ero GM3nyeckme CBOMCTBA.

Mepbl 6e3onacHocTu nNpu paboTe C
BOAOPOAOM.
217. Xumunyeckue ceoiictea Bogopoga nero |1

npumeHeHune.
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28.

MpakTuyeckas paboTa 4. MNonyyeHue
BOAOPOAA N UCCNef0BaHME ero CBOMCTB.

Bopa. PactBopbl -74

29 Boaa. MeToabl onpegeneHua cocrasa NccnepoBath CBOMCTBA M3yYaeMblX BELLECTB.
BO/lbl — aHaNU3 U cMHTe3. Boaa B Habnopatb d)VISVI‘-IeCKVIe N Xmummn4yeckume
NPMPOAE M CNOCOBbI €& OUMUCTKM. npeBpaLLeHnsa n3ydaemolx selects. OnMcbiBaTh

XMMUYECKME peakumm, Habatogaemble B xoae
A3spauma soapl.

OEMOHCTPALLMOHHOIO 1 NabopaTopHOro

3KcnepumeHToB. [lenatb BbIBOAbI U3 pe3ybTaToB

30. dusnyeckne N XMMn4eckue CBOMCTBA nNpoBeAEHHbIX XMMUYECKUX OMbITOB. Y4acTBOBaTb B
BoAbl. MpMmeHeHMe BoAI COBMECTHOM 00OCYXAEHMM pe3ybTaTOB ONbITOB.

3anucbiBaTb NPOCTENLLNE YPABHEHMA XMMUUYECKUX

31. Bosa — pactsoputens. Pacteopbl. pearLmm.

HacbluweHHble 1 HeHACbILWEHHbIEe
pacTBOpbl. PAcTBOPUMOCTb BELLLECTB B
BOAE.

32. MaccoBas 4014 pacTBOPEHHOIO
BeLLecTBa.

33. MpakTnyeckas pabora 5.

MpurotoBneHMe PacTBOPOB COJEN C
onpeaenéHHoM MaccoBom fonel
PacTBOPEHHOTO BELLECTBA

34. MosTopeHue n 0606LLEHME NO TEMAM
«Kucnopopg», «Bogopoa», «Boaa.

Pactsopbi».

35. KoHTponbHas paboTta no Temam
«Kucnopopg», «Bogopoa», «Boaa.

PactBopbi».
KonnyectBeHHble OTHOLEHWUS B XMMWU-54

36. Monb —  eguHMUA  Ko/JMYecTBa
BewectBa. MonapHas macca. Mcnonb3oBaTb BHYTPU- U MeEXNPEAMETHbIE CBA3M.

PaccunTbiBaTb MONAIPHYIO MAcCy BELLECTBa,
OTHOCUTENbHYIO MAIOTHOCTb Fa30B. BbluMcaaTb No
37. BbluMCNEeHUA NO XMMUYECKUM
XUMUYECKUM GOPMYTIaM U XMMUYECKMM
YpaBHEHUAM.
YPaBHEHUAM MACCy, KONMYECTBO BELLECTBA,

38. 3aKoH ABoragpo. MonapHbIi 06bEM MOANSAPHbIA 06BEM NO U3BECTHOM Macce,
rasos. MONAPHOMY 06BbEMY, KOIMYECTBY OLHOIO U3

BCTYNAOLLMX B PEAKLMIO MU NONYYAIOLLMUXCA B
39. OTHOCKTENIbHAA NIOTHOCTb Fra30B

pe3ynbTaTe peaKkLmu BelecTB. Bbluncaatob
40. O6bEMHbIE OTHOLIEHMA ra3oB Npwu 06BEMHbIE OTHOLLIEHUSA Fa30B NPU XMMUYECKUX

XUMUYECKUX peaKLnAX.

peakyunax. Mcnonb3osaTtb npumepbl peweHunAa
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TUNOBbIX 3a4a4, 3a4a4YHUKN C HpMBeAéHHbIMM B HUX
a/ITOPUTMaMun pelleHnA 3a4a4

OcHoB

Hbl€ KN1aCCbl HEOPraHN4YeCKnxX COE,CI,VIHEHMVI -11y

41.

Okcumabl: Knaccudumkaums,
HOMEHKNATypa, CBOMCTBA, NONYYEHME,
npUMeHeHue.

1

42.

Mmapokcnabl. OCHOBaHUA:
KnaccuduKauma, HOMeHKNaTypa,
nosy4YeHue.

43.

XMMMYECKME CBOMCTBA OCHOBAHUIA.
OKpacka MHANKATOPOB B LL,EIOYHOM U
HenTpanbHOM cpepax. Peakuns
HelTpanusaumn. MpumeHeHue
OCHOBaHMUM

44,

AmdoTepHble OKCUAbI U TMAPOKCUAbI

45.

Kucnotbl:  coctaB, Knaccudpukaums,
HOMeHKNaTypa, cnocobbl NONYYEHUS.

46.

XUMunyeckume cBoCTBa KUCNOT.

47.

Conu: COCTaB, Knaccudpukaums,
HOMeHKNaTypa, cnocobbl MONYYEHUS.

48.

CsoiicTBa conen.

49,

leHeTUYecKan CBA3b MeXKAY OCHOBHbIMM
K/lacCaMM HEOPraHUYECKUX
COeANHEHNA.

50.

MpaKTnyeckas paboTa 6. PelieHne
9KCMepuMeHTaNbHbIX 33434 Mo Teme
«BarkHelLwue Knaccbl HEOPraHUYECKNX
COeANHEHNIY.

51.

KoHTponbHan paboTa no teme
«OCHOBHble KNacCbl HEOPraHNUYeCKUX
COeNHEHNIY.

MccnepoBaTb CBOMCTBA M3yYaeMblX BELLECTB.
Habnoaath pmamyeckne n xmmmndyeckue
npeBpaLleHUsa U3ydaembixX BELLLECTB.

OnucbiBaTb XMMUYECKUE peakLumnmn, Habatogaemble B
Xo4e AeMOHCTPALMOHHOIo 1 1abopaTopHOro
aKcnepumeHToB. [lenaTb BbIBOAbI U3 Pe3y/1bTaToB
NpoBeAEHHbIX XUMUYECKUX OMNbITOB. YY4acTBOBaTb B
COBMECTHOM 0O6CYKAEHUN Pe3y/1bTAaTOB OMbITOB.
KnaccndumumpoBaTtb nsyyaemble BeLLECTBA MO
cocTaBy 1 ceolictBamM. CocTaBnATb Gopmynbl
OKCMA0B, KNCNOT, OCHOBaHWI, CONEN.
XapaKTepunsoBaTb COCTaB U CBOMCTBA BELLECTB,
OTHOCALLMXCA K OCHOBHbIM K/laccam
HeopraHMYecKMx coeanHeHMN. 3anNncbiBaTb
NpocTenne ypaBHEHMUA XMMUYECKUX peaKLumi

Pasgen 2. MNepuoanyecknii 3aKoH U nepnoauyeckasn cuctema XuMmndyeckux snemenTos . . MeHgeneesa.

CTpoeHue atoma (7 u)
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52.

Kl'IaCCMd)MKaLI,VIﬂ XUMUYECKNX
anemeHTOB. [loHATME O rpynnax
CXO4HbIX 9N1€MEHTOB.

53.

MNMepuoaunyeckunii 3akoH A. U.
MeHpaeneesa

54.

Mepuoanyeckasn Tabanua XMMNYECKUX
anemeHToB (KopoTkas ¢popma): A- 1 b-
rpynnbl, nepunoapl.

55.

CtpoeHune atoma. CocTaB aTOMHbIX A4Ep.
N30Tonbl. XUMUYECKUI 3N1eMeHT — BUj,
aToMa C O4MHAKOBbIM 3apAA0OM AApa.

56.

PacnonoxeHne 3/1eKTPOHOB No
3HepreTUYECKMM YPOBHAM.
CoBpemeHHasa popmMmynMpoBKa
NnepuoANYEecKoro 3akoHa

S7.

3HayeHWe Nnepmoam4ecKkoro 3akoHa.
HayuHble goctuxenua . U.
MeHgeneesa

58.

MosTOpeHne 1 0606LEHNE NO TEME
«Meproanyecknii 3aKoH U
nepuoanYecKan cucTema XMMUYECKMX
anemenTtoB . N. MeHgeneesa.
CTpoeHune aToman.

KnaccmodumumpoBaTb N3y4eHHbIE XMMUYECKME
3/1eMeHTbI U UX coeanHeHus. CpaBHMBATbL CBOMCTBA
BELLECTB, MPUHAL/IEKALLNX K PA3HbIM K/1acCaMm,
XUMUYECKME 31eMEHTbI pPasHbIX rpynn.
YcTaHaBAMBaTb BHYTPU- U MeXKNpeaMeTHble CBA3K.
dopmynupoBaTb Nnepuoanyeckunii 3akoH . U.
MeHaeneeBa v packpbiBaTb €ro CMbICA.
XapaKTepmnsoBaTb CTPYKTYPY NEPUOANYECKOM
Tabanybl. Paznnyate nepuogbl, A- u b-rpynnoi.
O6bACHATL PUNYECKUI CMbICI MOPALKOBOIO
HOMEepPa XMMMUYECKOro 3ieMeHTa, HOMepPOoB rpynnbl
W Nepuoaa, K KOTOPbIM 31€MEHT MPUHALNEKUT B
nepuogmyeckon cucteme 4. U. Menaeneesa;
3aKOHOMEPHOCTM U3MEHEHMA CBOMCTB 3/IEMEHTOB B
npeaenax manabix nepnoaos u A-rpynn.

dopmynupoBaTtb onpeaeneHma NoHATUN
«XMMMWYECKMI INEMEHTY, «NOPAAKOBLIA HOMEPY,
«MaCCOBOE YMCNO», KU30TOMbI», KOTHOCUTE/IbHASA
aTOMHas Macca», «3/1eKTPOHHaA 060104Ka Y,
«3/1eKTPOHHbIN CNoM» («3HepreTUYecKuii
ypoBeHb»). OnpegenaTb YUCI0 NPOTOHOB,
HEWTPOHOB, 3/IEKTPOHOB Y aTOMOB XMMMNYECKMX
3N1EMEHTOB, UCMO/Nb3YA NEPUOANYECKYIO TabanLy.
CocTaBnATb CXembl CTpOeHMA aToMoB nepBsbix 20
31eMEeHTOB NEPUOAMNYECKON CUCTEMbI 3/1EMEHTOB.
XapaKkTepunsoBaTb XMMUYECKUE 3/IeEMEHTbI Ha
OCHOBE MX MOJIOXKEHUA B NEPUOLMYECKON CUCTEME U
0cobeHHOCTel CTPoeHMA Nx aTomos. [lenatb
YMO3aK/lOYEHMA O XapaKTepe U3MEHEHWUS CBOMCTB
XMMUYECKUX S/IEMEHTOB C yBE/IMYEHNEM 3aPAA0B
aTOMHbIX Agep. Nccnenosatb CBOMCTBA M3YYaEMbIX
Bewects. HabntoaaTte pusmMyeckme u xummyeckme
npeBpaLLeHns n3ydaemolx Belects. OnMcbiBaThb
XMMUYECKMe peakLmm, Habatogaemble B Xxoae
3KCNepMMmeHTa. Y4acTBOBaTb B COBMECTHOM
obcyKaeHUN pesyibTaToB OMNbITOB

Pasgen 3. CTpoeHue BelyecTBa. XMMMUYecKan cBasb (7 4)

59. | 3neKTpooTpuLaTENbHOCTD XMMUYECKUX
3/1eMEHTOB.
60. KosaneHTHasA cBA3b. MonapHas u

HenonApHaA KoBasleEHTHAA CBA3b.
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61.

MoHHasA cBs3b

62-63

BasieHTHOCTb U CTeNneHb OKUCNEHMA.
MpaBuna onpeaeneHns cteneHen
OKMC/IEHUA 3N1EMEHTOB.

64- OKUCNNTENBHO-BOCCTAHOBUTE/IbHbIE

66. peakuun.

67. KoHTposibHana paboTa no Temam
«Mepuoamueckmin 3akoH . U.
MeHgeneeBa», «CTpoeHMe aToma,
«CTpoeHue BelecTBa»

68. MosTopeHune n obobLeHne no Teme

«CTpoeHue BeLLecTBa. XmmmyecKasn
CBA3bY.

dopmynmpoBaTb onpeneneHmna NoHATUM
«KOBA/IEHTHAA HENONAPHAA CBA3bY, KKOBANIEHTHAA
NoIAPHas CBA3bY», KMOHHAA CBA3bY, KCTeneHb
OKUCNEHUAY», KINEKTPOOTPULLATENbHOCTbY.
Onpegenatb TUN XMMUYECKOM CBA3M B COEAMHEHUAX
Ha OCHOBaHMM XMMmMYecKon dopmynbl. Onpeaenatb
CTENeHb OKUC/IEHMA 3/IEMEHTOB B COeAMHEHUAX.
CocTaBnatb popmysibl BELLECTB MO CTENEHU
OKUCNEHWA 3/1eMEHTOB. YCTaHaB/IMBATbL BHYTPU- U
mexXnpeameTHble cBAsn. CocTaBnATb
CpaBHUTENbHbIE U 0606LWatoWwue TabanLbl, CXEMbI

Bcero 65 4 +34 pe3epBHOTrO BpeMeHU
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TEMATHYECKOE INTAHUPOBAHHE (9 KIIACC)

n/n

HaumeHoBaHue pa3jiesioB U TeM

Yac
bl
yueo
HOI'0
Bpe
MeH
"

XapakTepucTHKA OCHOBHOM J1eSITeJIbHOCTH
YYE€HHUKA

Paznen 1. Muoroobpasue xumuueckux peakiui (15 u)

B CBeTe I'Ipep,CTaBI'IeHMﬁ 06
3}'IeKTp0}'IMTVI‘-IeCKOl7| anccounaumn n

OKMCANTENbHO-BOCCTaHOBUTE/IbHbIE 1
1. peakuunun. Peakummn coegnHeHums, KﬂaCCMd)VILI,VIpOBaTb Xmunyeckme peakuuu.
Pa3/I0KEHNA, 3aMELLEHUA U OBMeHa C MpuBoAUTE NPUMEpPbBI PeaKLMii Kaxaoro Tuna.
Pacno3HaBaTb OKUC/NUTEIbHO-BOCCTAHOBUTENbHbIE
TOYKM 3pEHMA NPOLLECCOB OKUCAEHUA U
peakumn. OnpenenaTb OKUCINTEND,
BOCCTaHOBJ/IEHUA
BOCCTAaHOBUTE/b, MPOLLECC OKUCNEHUA,
BOCCTaHOB/EeHUA. HabnoaaTb U onucbiBaTb
OKMCANTENbHO-BOCCTAHOBUTE/IbHbIE 1
XMMMUYECKNE PeaKLym C MOMOLLBIO eCTECTBEHHOIO
2 peakuuun. Peakumm coegmHeHuns,
A3blKa U A3blKa xumuu. ccnegosatb ycnosus,
pa3noXKeHus, 3amelLeHnsa n obmeHa ¢ .
B/IMAIOLLME HA CKOPOCTb XMMUYECKOM peakuuu.
TOYKM 3pEHMA NPOLLECCOB OKUCAEHUA U
OnucobiBaTb YCN0BUA, BANAIOLLME Ha CKOPOCTb
BOCCTaHOB/IEHUA .
. XMMMYECKON peakumun. MpoBoauTb rpynnosble
TennoBoi spPekT XMMUYECKNX 1
. HabntoAeHUA BO BpemMs NpoBeaeHnn
3 peaKkunit. IK30- M IHAOTEPMUYECKUE
OEeMOHCTPALMOHHbIX OMbITOB. Y4YacTBOBaThb B
eakumu.
peakls - COBMECTHOM 06CyKAEeHUN Pe3ybTaToB OMbITOB.
CKOpPOCTb XMMUYECKUX pPeakumi. 1
CocTaBnAaTb TEPMOXMMUYECKUE YPaBHEHMA
4 MepBoOHaYanbHble NPeaCcTaBAEHUA O o o
peaKkumin. Boluncnatb TenoBoi apdekT peakumm
KaTanuse N
no eé TepPMOXMMNYECKOMY YPaBHEHUIO
MpaKTnyeckas pabota 1. N3yueHue 1
5. B/IMAHMA YCNOBUIM NpoBeaeHMA
XMMMYECKOM peakLmMn Ha eé CKOPOCTb.
. O6bpatumble U HeobpaTUMBbIe 1
6 peakunu. NoHATUE O XMMNYECKOM
paBHOBeCUM
CywHocTb npouecca 1
7 3NEeKTPONIUTMHECKOWN Anccoumaumnu. O606waTb 3HaHWA 0 pacTBopax. MpoBoanTb
[dunccoumaums KUCAOT, OCHOBAHUIA U 1 HabntoaeHUs 3a NoBefeHMEM BELLECTB B
8 conen. pacTBOpax, 3a XMMMUYECKUMW peaKkLUAMM,
9 Cnalble ¥ CUITBbHBIC AJIEKTPOIIUTHL. 1 npoTeKatoLWymm B pactopax. Popmyanposatb
CTeneHp AUCCOIMALIAN onpeaeneHna NOHATUIN «INEKTPOAUTY,
10 PeaKLMM MOHHOTO 06MeHa M yCAoBMA 1 CHE3NEKTPOSIUTY, KINEKTPONIUTUYECKAA
WX NpOTEKaHWs. anccoumaumsa». KOHKpPeTU3MpPOBaTb NOHATUE
XUMUYECKME CBOICTBA OCHOBHBIX 1 «MOH». 0606LAaTb NOHATUA KKATUOH», KAHUOHY.
11 K/IACCOB HEOPraHMUYECKMX COeaMHEHMI NccnepoBaTtbh cBOMCTBA PacTBOPOB 3/1EKTPOIUTOB.
B CBeTe NpeAcTaBaeHuii 06 OnucobiBaTb CBOMCTBA BELLECTB B XO4€E
3/1eKTPONMTHYECKO ANCCOLMALIM U OEMOHCTPALMOHHOro M NabopaTtopHoro
OKUCNUTENIbHO-BOCCTAHOBUTEbHbIX aKcnepumeHToB. CobatoaaTb NpaBuaa TEXHUKK
peakumax 6e30nacHOCTU. XapaKTepu3osaTb YCNOBUA TEYEHUA
XUMUYECKME CBOICTBA OCHOBHBIX 1 peaKunin B pacTBOPAx 3N1EKTPOSIUTOB [0 KOHLA.
12 KNACCOB HEOPraHNUYECKNX COeAMHEHMI OnpepenAaTb BOSMOXKHOCTb MPOTEKAHUA Peakuui

MOHHOro obmeHa.
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OKUC/INTENNbHO-BOCCTAHOBUTE/IbHbIX
peakymnax

13

fmaponus conei. 0606LWEHME NO
Temam «KnaccuduKaumsa XMMUYeCcKnx
peakunin» n «NeKTPoOANTUYECKas
anccoumaumn».

14

MpaKTnyeckas paboTa 2. PeweHne
3KCMepMMeHTaslbHbIX 33434 No Teme
«CBOMCTBA KNCNOT, OCHOBaHWI U conem
KaK 3N1eKTPONUTOBY.

15

KoHTpo/sibHas paboTa no tTemam
«Knaccudumkauma xsummnyeckmx
peakuuii» n «INeKTPOoIUTUYECKan
anccoumaumsa»

MpoBoaunTb rpynnosble HabaoAeHNUA BO BpemA
npoBeAeHUA 4eMOHCTPALMOHHDBIX U
nabopaTopHbIx onbiToB. ObCYKAaTb B rpynnax
pe3ynbTaTbl OMNbITOB. O6BACHATL CYLLHOCTb
peaKkumit MoHHOro obmeHa. PacnosHaBaTb
peakumm MoHHoro obmeHa. CocTaBNsATb MOHHbIE
ypaBHeHUA peakuuit. CocTaBATb COKpaLWEHHbIe
WOHHbIE YPaBHEHUS pPeaKLMi

Pa3gen 2. MHoroo6pasue Belects (43 u)

[[anoreHsbl -54

NonoxkeHune ranoreHos B

16 nepuoanyeckomn Tabaumue n ctpoeHune
nx atomos. CBOICTBA, NOAy4YeHME U
npumMmeHeHWe ranoreHos.

Xnop. CBolcTBa U NPUMEHEHME X/10Pa

17
Xnoposogopoa: nonyyeHue u

18 CBOWCTBA.

ConaHasa kucnota un eé conu.
19

MpakTnyeckas paboTa 3. MNonydyeHue
20 CONAHOWM KMCNOTbI U U3y4YeHUe eé

CBOWCTB.

O6bACHATb 3aKOHOMEPHOCTU U3MEHEHUA CBOICTB
HeMeTaNN0B B Nepuogax U A-rpynnax.
XapaKTepu3oBaTb rasoreHbl Ha OCHOBE UX
NOJIOXKEHUA B Nepuogunyeckoit cucteme . U.
MeHaeneesa 1 0CO6eHHOCTEN CTPOEHMNA UX
aTomoB. O6BbACHATb 3aKOHOMEPHOCTU U3MEHEHUSA
CBOWCTB ra/IoreHoB rno nepuoay v B A-rpynnax.
OnucbIBaTb CBOMCTBA BELLECTB B XOA4€e
OEeMOHCTpaLMOHHOro 1 nabopatopHoro
aKkcnepmumeHToB. Cobt04aTb TEXHUKY
6e3onacHOCTM. Pacno3HaBaTb OMNbITHbIM NYTEM
CONAHYIO KMCNIOTY M eé conun, bpomugbl, noguabl.
Ncnonb3oBaTb NPUOBPETEHHDBIE 3HAHWNA U YMEHUA
B NPaKTUYECKOM AeATe/IbHOCTU 1 NOBCEeAHEBHOM
YKM3HU C Luenbio 6esonacHoro obpaleHus c
BeLLecTBaMM U maTepranamMmm U 3K00rMYECKM
rPamMmoTHOTO NOBEAEHUNA B OKPYIKaloLEN cpeae.
BbluMCNATL MACCOBYIO 4010 PACTBOPEHHOMO
BELL,EeCcTBa B pacTBope

Kucnopon u cepa -84

MonoxeHne Kncaopoaa un cepbl B

21 nepnoamMyecKkon cucteme XMMmMYECKMX
3N1€MeHTOB, CTPOEHME NX aTOMOB.
AnnoTtponua cepobl.

CBoicTBa U NPUMEHEHME cepbl
22

Ceposogopoga. Cynbdpuasbl.
23

Okcug cepsbi(IV). CepHuUCTas KUcioTa u
24. eé conu

XapaKktepusosaTtb anemeHTbl IVArpynnbi
(noarpynnbl KMCNOPOAA) HA OCHOBE UX MONOXKEHMUSA
B nepuogmyeckon cucteme . N. MeHgeneesa n
ocobeHHOCTeN CTpoeHUs ux aToMoB. O6bACHATb
3aKOHOMEPHOCTU U3MEHEHMA CBOICTB 3/1EMEHTOB
IVArpynnel no nepuoay v B A-rpynnax.
XapaKkTepun3oBaTb a//IOTPONUID KNCA0OPOAa U cepbl
KaK OZ4HY U3 NPUYMH MHOro0o6pasms BeLLLEeCTB.
OnucobiBaTb CBOMCTBA BELLECTB B XO4€E
AEeMOHCTPaLMOHHOro 1 nabopaTtopHoro
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Okcugp, cepbi(VI). CepHas KucnoTta un eé

aKkcnepumeHToB. Cobt04aTb TEXHUKY

25 conm 6e3onacHocTM. OKasblBaTb NEPBYO NOMOLLb NpU
OKUCAUTEeNbHbIE CBOMCTBA OTPaABAEHMUAX, OXKOFaX U TPAaBMAX, CBA3AHHbIX C
26. KOHLEHTPUPOBAHHOM CEPHOMN KMUC/IOTbI. peakTBamu 1 nabopatopHbIM 060pyAOBaHMEM.
MpakTuuyeckan pabota 4. Pelwexne Onpepnenatb NPUHAANEKHOCTb BELLECTB K
27 9KCMEePUMEHTa/IbHbIX 33434 No Teme onpefenéHHOMY Kaaccy COeAMHEHUI.
«Kncnopog 1 cepa». ConocTaBnATb CBOWCTBA pa3baBneHHOM U
PelneHune pacyé€TtHbix 3aa4. KOHUEHTPUPOBAHHOW CEPHOW KUCNOTbI.
28 3anucbiBaTb YpaBHEHMA peaKLMii B MOHHOM BUAE C
YKasaHMeM nepexona 3NeKTpoHoB. PacnosHaBaTb
ONbITHLIM NYTEM PaCTBOPbI KUCNOT, CyNbduabl,
cynbduThl, cynbdaTtbl. Mcnonb3oBaTb
NPMOBPETEHHbIE 3HAHWUA N YMEHWA B
NPaKTUYECKoM AeATeNbHOCTU U NOBCeAHEBHOMN
YKU3HU C uenbto besonacHoro obpatleHums c
BeLLecTBaMM U MaTepmanamm 1 3K0J0rMYECKM
rPaMoOTHOrO NOBeAEHUA B OKPY*KatoLwen cpeae.
BblUMCNATL MO XMMUYECKMM YPaBHEHUAM Maccy,
06BEM 1 KOIMYECTBO BEeLLEeCTBa OLHOro U3
NPOAYKTOB peaKLmu No Mmacce UCXOAHOTo
BellecTBa, 06bEMY MM KONNYECTBY BELLECTBA,
cogeprKallero onpesenéHHyo 4010 Npumecei.
FOTOBMTb KOMMNbIOTEPHbIE NPE3eHTaL MM NO TeMe
A3oT n pocdop -84
29 MonoskeHue asota n pochopa B
NnepuoanYEecKoi cucTeme XMMUYECKnX XapakTepusoBaTb 3n1emeHTbl VArpynnbl
3/1€MEeHTOB, CTPOEHME UX aTOMOB. A30T: (noarpynnbl a30Ta) Ha OCHOBE WX MOJIOXKEHUA B
CBOWCTBA U MPUMEHEHMUE. nepuoamyeckol cucteme n ocobeHHocTemn
AMmMaK. PUsnyeckne n xumuyeckune CTpOEHMA NX aTOMOB. OB BACHATL 3aKOHOMEPHOCTH
30 cBoOlcTBa. MoslyyeHre U NpUMeHeHue. N3MeHEeHMA CBOMCTB 31ieMeHToB VArpynnbl.
MpaKTuyeckas pabota 5. MosyyeHne Xapaktepusosatb annotponuto pocdopa Kak ogHy
31 aMMMaKa U n3yvyeHue ero CBOWCTB. 13 NPUYnNH MHOI’OO6pa3Mﬂ BeLllecTB. OnucbiBaTb
CONM aMMOHMUS. CBOMCTBaA BELLECTB B XO4€ AEMOHCTPALLMOHHOIO U
32 nabopatopHoro akcnepumeHTos. CobaoaaTb
TEXHUKY 6e3onacHocT. OKasbiBaTb NePBYIO
A30THas KncnoTa. CTpoeHme NMOMOLLLb MPU OTPABAEHUSAX, OXKOTax U TpaBMaXx,
33 MoneKyAbl. CBOMCTBa pa3BaBneHHOM CBA3aHHbIX C peakTMBaMM U N1abopaTopHbIM
. obopyaoBaHuem. YcTaHaBAMBaTb
a30THOM KMCNOTBI. NPWHaANEKHOCTb BELLECTB K onpeaenéHHOMY
" " Knaccy coegnHeHnin. ConoctaBaATb CBOMCTBA
CBoVicTBA KOHLEHTPUPOBAHHOM o 9 .
. pa36aB/ieHHO’ N KOHLEHTPMPOBAHHOKN a30THOM
34 a30THOM KUCNOTS Kucnotbl. COCTaBNATb YPaBHEHUSA CTyneH4YaTon
aunccoumaumm Ha npumepe ¢ochopHOM KUCAOTbI.
Conu a30THOM KMCNOTbI. A30THbIE
35. yaobpeHus.
docoop. AnnoTtponus pocdopa.
36. Csoiictsa docdopa

23



37.

Okcup docdopa(V). PochopHan
Kucnota u eé conun. PochopHble
ypobpeHus

Yrnepoa v KpemHui -84

MonoxKeHue yrnepoaa U KpemHus B
nepuoanYecKon cucteme XMMMNYECKMX

XapakTtepu3soBaTb anemeHTbl IVArpynnol
(noarpynnol yrneposa) Ha OCHOBE UX NOJIOMKEHUSA B

.38 3/1EMEHTOB, CTPOEHME MX aTOMOB nepuoamyeckomn cucteme n ocobeHHocTeln
, .
ARSIOTPONHbIE MOAMGUKALMM CTPOEHMA NX aTOMOB. OB BACHATb 3aKOHOMEPHOCTH
M3MeHEeHMA CBOMCTB 3iemeHToB IVArpynnbl.
yrnepogaa.
XapaKTepun3oBaTb aJNOTPONMUIO YIAeposa Kak oaHy
X eCRVE CBONCTEA VINEDOma M3 NpUYMH MHOroobpasmsa selecTs. OnucbiBaTb
UMUYECKU Mcrea yrn . o
yraepoa CBOMCTBaA BELLECTB B XO4€ AEMOHCTPALLMOHHOIO U
39 | Aacopbums. NabopaTOPHOTO SKCNEPUMEHTOB.
YrapHbIi ra3: CBOMCTBA,
40 dusnonornyeckoe aencreue.
Yrnekucnbii ras. YronbHaa KucioTa n eé
41 conn. KpyroBoport yraepoza B npupoge
MpakTuyeckana paborta 6. NonyyeHue
42 oKkcugaa yrnepoga(lV) n nsyyenue ero
csoncTs. PacnosHaBaHue KapboHaTos.
KpemHuit n ero coeanHeHus. Ctekno.
43 LlemeHrT.
0O606LweHne no Teme «HemeTansbi». ConocTaBnATb CBOMCTBA OKCUAOB Yrieposaa u
44 KpeMHUA, 06 BACHATL NPUUMHY UX PA3TUUNIA.
YcTaHaBAMBaATb NPMHAANEKHOCTb BELLECTB K
KoHTponbHana paboTa no teme onpeaenéHHoMy Knaccy coeamHeHnin. JokasbiBaTb
45 «HemeTanbi» KMCNOTHbIM XapaKTep BbICLUMX OKCMAOB yrneposa u
KpeMHMA. 3anncbiBaTb YPaBHEHUA peakuuii B
WOHHOM BUJE C YKa3aHMEM Nepexosa 3/1eKTPOHOB.
OcyLwecTBnaTb B3anmonpespalLeHmsa KapboHaToB
M rmapokapboHaTos.
Metannbl (06Wan xapakTepmucTuka)
MonoxeHne MeTannos B XapaKkTepn3oBaTb MeTa/bl HA OCHOBE MUX
46 nepuoamMyYecKkomn cucteme XMMmUYECKMX NOJIOXKEHWA B NEPUOAMYECKON CUCTEME U
anemenTos [l V. Menaeneesa ocobeHHOCTeN CTPoeHUs ux aToMoB. O6bACHATb
MeTanMueckas cesas. GUanieckue 3aKOHOMEPHOCTN U3MEHEHWUS CBONCTB METAN/IOB
. C. no nepuoay v B A-rpynnax. MccneposaTtb CBOMCTBA
cBoKcTBa meTannos. Cniasbl MeTanNoB.
n3yyaembix BewecTs. O6bACHATL 3aBUCUMOCTb
dM3MYECKMX CBOMCTB METANNO0B OT BMAa
HaxoxaeHne meTannos 8 Npupoae u o
XMMUWYECKOM CBA3W MEXAY UX aTOMaMu.
47 obuime cnocobbl Ux NoNyyYeHus.

Habntoaatb M ONMCbIBaTb XMMUYECKME PEaKLNN C
MOMOLLbIO €CTECTBEHHOTO A3bIKA U A3bIKa XUMUMU.
Habntopate AeMOHCTpUpyemble U
CaMOCTOSTE/IbHO NPOBOAMMbIE ONbITbl. ONMUCbIBATbL
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CBOICTBA M3y4YaeMbIX BELLECTB Ha OCHOBEe
HaboaeHUI 3a UX NpeBpaLLeHNsMU. [JoKasblBaTb
amdOoTepHbIV XapaKTep OKCUA0B M TMAPOKCUA0B
antomnuunsa u xenesa(lll). CpaBHMBaTb OTHOLEHUE
M3y4yaemblX META/II0B M OKCUAO0B METANNOB K
Boge. CpaBHMBATb OTHOLEHWNE TMAPOKCUMA0B
HATPWA, KanbUUA U aNFOMUHUA K pacTBOpam
KMUCNOT U1 Wenoyeit. PacnosHaBaTb OMNbITHbIM
NYTEM r'MAPOKCUA-NOHbI, MOHbI Fe2+ n Fe3+.

48

XMMMYecKune cBocTBa MeTannos. Pag
aKTMBHOCTU (3/IEKTPOXMMUNYECKUI pAS,
Hanps»XeHUn) meTannos

49

LLlenoyHble meTannbl: HAXOXKAEHME B
npupoae, puUsnYecKne n Xmmmnyeckue
cBoOlcCTBa.

50

OKcnabl U TMAPOKCUAbI WENOYHbIX
meTannos.. MpMMeHeHUe WeNoUHbIX
MEeTanNoB..

51

LLlénoyHO3EemeNbHbIE MEeTaNbI.
HaxoxkaeHue B npuposae. Kanbuuii n
ero coegmHeHuA. XECTKOCTb BOAbI 1
crnocobbl eé ycTpaHeHus

52

AntoMmnHun. HaxoxkageHue B npupoae.
CBOWCTBaA a/IIOMUHUA.

53

AMdOTEPHOCTb OKCUAA U TMAPOKCHAA
ANNOMUHUA

54

eneso. HaxoxxaeHue B Npupose.
CBoiicTBa Kenesa.

55

CoepguHeHua Kenesa.

56

MpaKTnyeckas paboTa 7. PeweHne
3KCNEepPMMEHTA/IbHbIX 33a4 No Teme
«MeTannbl U X coeANHEHNAY.

57

MoAroToBKa K KOHTPO/IbHOM paboTe.

58

KoHTponbHana paboTa no teme
«MeTtannbi».

Cobntogatb TexHMKy 6e3onacHoro obpalleHus ¢
XMMMYECKOM Nocyaoi n 1abopaTopHbIM
obopyaoBaHnem. OcyLwecTBAATL peakumm,
NOATBEPKAAIOLLME FEHETUYECKYIO CBA3b MeXAY
HeopraHM4YeckMmmU coegmHeHnaMn. 3anuncbiBaTtb
YPaBHEHUS peakumnii B MOHHOM BUAE C yKasaHWeM
nepexoaa anekTpoHoB. 0606LaTb 3HaHMA U
Oenatb BbiBOAbl O 3aKOHOMEPHOCTAX N3MEHEHU
CBOWCTB META/I/IOB B Nepmogax u A-rpynnax
nepuoanyeckoi cuctemol. MporHosmposaTtb
CBOMCTBA HEN3YYEHHbIX 3/IEMEHTOB U UX
CoeaMHEHWIA HAa OCHOBE 3HaHUI O NepnoaNYECcKoM
3aKoHe. Micnonb3oBaTb NPUOBPETEHHbIE 3HAHUA U
YMEHMSA B MPAKTUYECKON AeaTeNIbHOCTU U
NOBCeAHEBHOM }KM3HM C LeNblo 6e3onacHoro
obpalleHna C BelecTBaMm U maTepuanamm u
3KOJI0rMYECKN TPaMOTHOIO NOBEAEHUA B
OKpYy:Katowel cpeae. BbluMcaATb N0 XMMUYECKMM
YpaBHEHUAM Maccy, 06bEM AN KONNYECTBO
O4HOr0 U3 NPOAYKTOB peakuumn no macce
NCXOAHOrO BELWECTBA,

Pasaen 3. KpaTKuii 0630p BarKHEMLWINX OpraHUYecKunx BeLwecTs (9 u)
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OpFaHM‘-IECKaFI XUMUA.

59
Yrnesopopozbl. MNpeaenbHble Mcnonb3oBaTb BHYTPU- U MeXNpesMeTHble CBA3M.
60 (HaCb||.|J,eHHb|E) yrneBsoaopoabl CocTaBnAaTb MOJTIERYNIAPHbIE U CTPYKTYPHbIE
dopmynbl yrnesogoponos. Onpeaenatb
. MponsBoaHbIe YyrneBoL0poa0B.. NPUHaANEXHOCTb BELWECTBA K ONpeaeéHHoMY
61 CrvpTb KNaccy OpraHNYecKMx coeanHeHui. 3anuncbiBaTb
YPaBHEHUS peaKkunin 3aMeLL,eHNs 1
Mpou3BOAHbIE YTNEBOA0POAOE. CAUPTHI NPUCOEAMHEHNA C y4aCcTUEM OpPraHNUYEeCKNX
62 BewecTs. HabntogaTb 4&@MOHCTPUpPYEMbIE OMbITbI.
OnucbIBaTb CBOMCTBA M3yYaeMbiX BELLLECTB Ha
OCHOBe HabnAeHUM 33 UX NPEBPALLEHUAMM.
KapboHoBble KNcnoTbl. CnoxHble A peBpatll
YyacTBOBaTb B COBMECTHOM O6CYKAEHUM
63 adumpsbl. Kupbl
pe3ynbTaToB ONbITOB. [POBOANTL Ka4YeCcTBEHHbIE
v peaKkunn Ha HEKOTOPbIE OpraHMYeCcKuUe BeLLeCcTBa.
rnesoabl. |
A Monb3oBaTbcA MHOPMALUEN U3 [ONONHUTENBHbIX
64 WMCTOYHUKOB A/15 NOAIOTOBKM KPAaTKMX COOBLLEHNA.
[OTOBUTb KOMMbIOTEPHbIE NPE3EHTALUMN MO TeEme
AMUHOKMCNOTbI. Benku.
65
Monnmepesl.
66
O606LWatoumii ypoK no teme
67 «BarkHelLwne opraHnyeckme
coeanHEHNAY.
0O606Latoumii ypoK no teme
68 «BarkHelLwne opraHuyeckme

CoeaMHEeHUA».

Bcero 66 4 +2 4 pe3epBHOro BpemeH#u
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JInct koppexTupoBku 10 kiaace

27



Jlnet koppexkTupoBku 11 kiaace
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