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1. IIJIAHMPYEMBIE PE3YJbBTATBI OCBOEHUA YYEBHOI'O
NMPEJIMETA «XUMUA» HA YPOBHE 000
W3yyeHne XMMHM B OCHOBHOM ILKOJE HAIpPaBJIEHO Ha
JOCTIDKEHHE OOYUYalOMMMUCS JIMYHOCTHBIX, METAlpeAMETHBIX U
IIPEIMETHBIX PE3YyIbTaTOB OCBOCHMSI y4eOHOTO peIMeTa.

JIM4HOCTHBIE pe3yIbTaThl

JINYHOCTHBIE PE3yNBTaThl OCBOEHHS INPOrPaMMBbI OCHOBHOT'O
o0miero o0pa3oBaHMs TOCTUTAIOTCA B XOjA€ OOyUeHHsS] XUMHH B
eIMHCTBE  y4eOHOH M BOCIHTATENbHOW  JIESTEIBHOCTH
OpFaHI/I3aIII/II/I B COOTBCTCTBUU C TPAAULIMOHHBIMHA pOCCI/If/'ICKI/IMI/I
COIIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMH,
IPUHATEIMU B 06HICCTB€ InpaBUJiaMd U HOpMaMHU IMOBCACHHA U
CIIOCOOCTBYIOT IIPOIIECCAM CaMOIIO3HAHUs, CaMOpa3BUTUS U
COIMAIM3aLUH 00yJarOIIHXCsl.

JInuHOCTHBIE pE3YyNbTATHl OTpPaKkaloT CHOPMHUPOBAHHOCTh, B
TOM YHCJI€ B YACTH:

HanI/IOTI/ILIeCKOFO BOCIIUTAaHUA

1) IEHHOCTHOTO OTHOILIEHHS K OTE€UECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYECKOMY W HAay4YHOMY HACIEAHWI0, TOHMMAaHUs 3HAYCHUS
XUMHYECKOH HAayKd B IKH3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIa/IETh TOCTOBEPHON MH(pOpMaliel o0 mepeaoBhIX
JOCTHUIKCHUAX U OTKpI)ITI/ISIX MHpOBOﬁ nu OTCLIGCTBCHHOI\/'I XUMHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPONCTBE MUpPA U
00IIIeCTBA;

I'paxxmanckoro BocuTaHus

2) IPE/ICTaBJIIEHUS] O COLMAIbHBIX HOpMax U IpaBUIIaX
MEXJIMYHOCTHBIX OTHOUIEHUH B KOJUJIEKTHBE, KOMMYHHKATUBHOM
KOMIIETEHTHOCTH B 0O0I1IECTBEHHO IOJIE3HOM,
y4e0HO-UCCIIeI0BATENbCKONW, TBOPUECKOM W JIPYIHMX  BHAAX
NeSTeIbHOCTH; TOTOBHOCTM K Pa3HOOOpPa3HOW COBMECTHOU
NESTeIbHOCTH TPHU BBINOJIHEHUH Y4YeOHBIX, IMO3HABaTEIbHBIX



3aa4, BbIINOJHCHUU XHUMHUUYCCKHUX OSKCIICPUMCHTOB, CO3OaHUHN
y4eOHBIX TPOEKTOB, CTPEMJIEHHS K B3aUMOIOHMMAHHIO M
B3aMMOIIOMOIIM B TPOLECCE O3TOH y4eOHOW AEATENbHOCTH;
TOTOBHOCTH OLIEHMBAaTh CBOE IOBEIEHUE U IOCTYIKH CBOMX
TOBapHLLIeﬁ C MO3HMIMUH HPABCTBCHHLIX W IIPAaBOBBIX HOPM C
y4€TOMOCO3HaHUs OCIEICTBUM OCTYIIKOB;

HCHHOCTI/I HAaYYHOI'O ITO3HAHUA

3) MUPOBO33PEHUYECKHX MPEACTABICHUHA O BEUIECTBE U
XUMHUYECKOM  pEAaKLUH, COOTBETCTBYIOIIUX  COBPEMEHHOMY
YPOBHIO pa3BUTUS HAYKHW U COCTABJISIOIIUX OCHOBY JUISI
IMOHMMAaHHUS CYIIHOCTH HAYYHOW KapTHHBI MHUPA; MPEACTABICHUI
00  OCHOBHBIX  3aKOHOMEPHOCTSIX  Pa3BUTUS  TPUPOJIBI,
B3aMMOCBSA35X YEJIOBEKA C MPUPOJHOU CPEllOH, O pOJIM XUMHUH B
ITIO3HAHWMH ITHUX 3aKOHOMEPHOCTEH;

4) MO3HABATEJILHBIX MOTHBOB, HAMPABJICHHBIX Ha IOJy4YeHUE
HOBBIX 3HAHWW TI0O XHMHH, HEOOXOIUMBIX JJISi OOBSICHCHHS
HaOII0/TaEMBIX [TPOLIECCOB U SBJICHUM;

5) Mo3HaBaTeNbHOM, HWH(POPMAIIMOHHONM ¥  YHTATENbCKOU
KYJIbTYPbl, B TOM YHUCIJIE HaBBIKOB CaMOCTOSITEJIbHOI pPalbOTHI ¢
yueOHBIMU TEKCTaMH, CIPABOYHON JIUTEPATYpPOH, AOCTYMHBIMU
TEXHUYECKUMH CPEJICTBAMU MH(OPMAITMOHHBIX TEXHOJIOTHIA;

6) UHTEpeca K OOYYEHHWI0 W TO3HAHUIO, JII0O003HATEIHLHOCTH,
TOTOBHOCTH M CHOCOOHOCTH K caM000pa30BaHUIO, MIPOEKTHON U
MCCJIEIOBATENIbCKOM  JESTEPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHs 00yUEHUs B JaIbHEUIIIEM;

DopMHUPOBaHUS KYJIbTYPhI 310POBbS

7) OCO3HAHUS IICHHOCTHU JKM3HH, OTBETCTBEHHOI'0 OTHOILICHHS K
CBOEMY 3J0pPOBbIO, YCTAaHOBKM Ha 3JI0POBBII 00pa3 KH3HH,
OCO3HaHUA HOCHG}ICTBI/Iﬁ 58 HerI/IHTI/IH Bpe)IHI)IX HpI/IBBI'-IeK
(ynotpebnenus aJIKOT0JIA, HapKOTHUKOB, KypeHus),
HEOOXOAMMOCTH  COOJIIOJICHHUS TPaBWJI  OE30MaCHOCTH  TIPH
oOpallleHud ¢ XUMHYECKHMH BEIIECTBAMH B OBITY U peallbHOM
JKU3HU;

TpynoBoro Bociutanus

8) HHTepeca K MPaKTUYECKOMY M3y4eHUIO npodeccuil u Tpyaa
pa3-JIMYHOrO poJia, YBAKEHUE K TPYLy U pe3ysbTaTaM TPyIOBOU



ACATCIIBHOCTH, B TOM YHUCJIC HA OCHOBC NPUMCHCHUS IMPCAMCTHBIX
3HaHUH TI0 XWMHUH, OCO3HAHHOTO BBIOOpPA WHIUBUAYATHHON
TPACKTOPUU TMPOJOJDKEHHSI 00pa30BaHUsl ¢ yU4ETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U
NOTPEOHOCTEH; ycmenrHol nMpo(ecCHOHALHONW JIEATEIIBHOCTA U
pa3BUTHS HEOOXOIUMBIX YMEHUI; TOTOBHOCTh aJaliTHPOBATHCS B
npodeccuoHaIbHOM Cpeae;

DKOJIOTHYECKOI0 BOCITUTAHUS

SKOAOTHUYECKHU IIEAECOOOPA3HOr0 OTHOIIEHHUS K MPHUPOIE
KaK HCTOYHUKY KHM3HHM Ha  3eMae, OCHOBe eé
CymeCTBOBaHI/IH, IIOHUMaAaHUA IIEHHOCTH 3,I[OpOBOI‘O u
feszomacHOro obpasa XU3HH, OTBETCTBEHHOIO OTHOIIIEHUSI K
COOCTBEHHOMY (PHU3HYECKOMY H IICHXHUYECKOMY 3J0POBBIO,
OCO3HAHUS IIEHHOCTH COOAIOJIEHUS IIPaBHA 0€30I1aCHOTO
IIOBEAEHHUA IIPHU pa60Te C BEIIeECTBaMH, a TaKX€ B
CI/ITyaLII/IHX, yrpomaron_mx 3,Z[OpOBBIO U 2KU3HHU Amﬂeﬁ;

9) cnocoOHOCTM MPHUMEHSTh 3HAHMA, MOJydaeMble IpH
U3Yy4YEHUU XUMHUH, Ul PpELIeHHs 3a7a4, CBA3aHHBIX C
OKPYKalIlleW IPUPOJHOM  CpeoW, IIOBBIMICHHUS  YPOBHS
9KOJIOTUYECKOM KYJIbTYpPbI, OCO3HAHUS TJIO00AJBHOIO XapakTepa
9KOJIOTMUECKUX MpOOJeM M Iy Tell UX pelIeHUs IMOCPEICTBOM
METOJ0B XUMUHU;

10) 5KOJIOTUYECKOTO MBIIUICHHS, YMEHUs PYKOBOJCTBOBATHCS
UM B TIO3HABaTEIbHOM, KOMMYHHUKATHBHOM M COLMAJIBHOU
MIPAKTHKE .

MeTal’lpe}IMeTl—lble Pe3yJdbTaThbl

B cocraBe MeTanpeIMETHBIX pe3yJIbTaTOB BBIACIAIOT 3HAYMMbIE
Ui GOPMUPOBAHMSI MUPOBO33pEHUs O0IlI€HAayUYHbIe TOHTUS (3a-
KOH, Teopus, NPHUHILMI, THIOTe3a, (akT, CUcTeMa, MpoIllecc,
9KCIIEPUMEHT W JIp.),  KOTOpble  HCIHOJB3YIOTCS B
€CTECTBEHHO-HAYYHBbIX Y4YEOHBIX MpeaMeTax M I03BOJIIOT Ha
OCHOBE 3HAaHMH M3  OTUX  HOpeaMeToB  (OpMUPOBATH
MIPECTAaBICHUE O LEJOCTHOM HAydyHOM KapTMHE MHpa, H
yHHUBEpcaJbHble  y4yeOHble  JaelcTBUsA  (ITO3HABaTelbHbIE,
KOMMYHHUKATHBHbBIC, DPETYISATHBHBIE), KOTOpbIE 00ECHEeUnBaIOT
¢dbopMupoBaHue TOTOBHOCTHU K CaMOCTOSITEIBHOMY
TUTAHUPOBAHUIO U OCYILECTBIICHUIO YUEOHOM 1eATEIbHOCTH .

MertamnpeameTHble pe3ysbTaThl OCBOCHHUS 00pa3oBaTEIbHOMN



nporpamMmsl 1o XUMHHU OTpaXar0T OBJIAJCHHUC YHUBCPCAJIIbHBIMU
IIO3HaBaTCIbHBIMU HeﬁCTBHHMH, B TOM YUCIJIC:

bazoBrIMH JTOrHYECKUMHA ,HCfICTBHHMH

1) YMEHHEM HCIIOJIb30BaTh MPUEMBI JOIMUYECKOIO MBILIUICHUS
IIPY OCBOCHHMH 3HAHUI: paCKpbIBaTh CMBICI XUMUYECKUX IMOHATUI
(BBIOENATH MX  XapaKTepHble MPU3HAKH, YCTaHABJIMBATb
B3alMOCBS3b C IPYTHUMHU NOHITHUSIMU ), UCIIOIb30BATh MOHATHS JUIs
OOBSCHEHHS OTHEIbHBIX (AKTOB W  SBICHUN;, BBIOMpATh
OCHOBAHHS M KpUTEPUH [UIA KIacCU(UKALUN XHUMHYECKHX
BEIIECTB u XUMHYECKHUX peaxiui; yCTaHaBIUBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXAY OOBEKTaMHM H3y4YCHHUS;
CTPOUTH JIOTUYECKUE PacCyKIeHUs (UHIyKTUBHbBIC, JeTYKTUBHBIC,
T10 aHAJIOTHH); JISATh BEIBOJIBI M 3aKJIFOUCHUS;

2) yMEHUEM IIPUMEHATH B IIPOLIECCE€ IIO3HAHUS IIOHSATHUS
(mpeaMeTHbIE M METaNpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE)
MOJIETIH, UCIIOJIb3YEMble B XHUMHUHU, MPeoOpa3oBbIBATH IIMPOKO
NpPUMEHSIEMbIE B XUMHM MOJEJbHBIE IPEACTaBICHUS —
XUMHYECKHUI 3HaK (CUMBOJ 3JI€MEHTa), XUMHueckas (opMyla u
YpaBHEHHE  XUMHYECKOM  peaklUuu — TpU  PELICHUU
y4eOHO-MIO3HABATENbHBIX 3a/lady; C Y4ETOM 3TUX MOJIEIbHBIX
MIPE/ICTAaBICHUI BBIABIATh U XapaKTEPU30BATh CYIIECTBEHHBIE
NPU3HAKH M3Y4YaeMBIX OOBEKTOB — XHMMYECKHX BELIECTB U
XUMHUYECKUX pEeaklMi; BBIABIATH OOIIME 3aKOHOMEPHOCTH,
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U U MPOTUBOPEYMUS B U3Y4aEMBbIX
mpoleccax M SIBICHUSX; IMpeajgaratb KpUTEPUM JJISl BbISBICHUS
9THUX 3aKOHOMEPHOCTEH M TNPOTHUBOPEYMH; CaMOCTOSITEIBHO
BBIOMpATh CHOCOO pemieHus y4deOHOW 3amaun  (CpaBHHUBATh
HECKOJIbKO ~ BapuUaHTOB  peEILIeHMs, BbIOMpaTh  Haumbosee
NOAXOMAUIMM ¢ y4éTOM  CaMOCTOSATEIBHO  BBIIEJICHHBIX
KPUTEPHEB);

ba3oBeIMM HCCIeI0BATEIBCKUMU IEHCTBUSIMU

3) YMCHUEM HCIIOJb30BaTh IIOCTAaBJICHHBIC BOIIPOCHL B
KauCCTBCUHCTPYMCHTA ITIO3HAHU A, 4 TAKKE B KAYECTBE OCHOBBI JIJIA
(I)OpMI/IpOBaHI/Iﬂ THUITOTC3bI o IIPOBEPKE MMpaBUJILHOCTHU
BI)ICKaSI)IBaeMI)IXCY)K)IeHI/II\/’I;

4) HpI/IO6pCTeHI/IC OIlbITa TIO INNIAHUPOBAHUIO, OpraHHU3allku U
Inpo- BCACHUIO YUCHHUYCCKUX SKCIICPUMCHTOB: YMCHHE
Ha6J'IIOI[aTB 3a XO0- JA0M nmpormnecca, CaMOCTOSATCIIbHO



IPOTHO3UPOBATh €ro pe3yabTar, (GOpMyIHpOBaTh 000OLICHHUS U
BBIBOJIBI IO PE3YJIbTaTaM IPOBEAEHHOTO OIBITA, MCCIEIOBaHMUS,
COCTaBIISITh OTYET O MIPOJICIIAHHON padoTe;

Paboroii ¢ nundopmarmeit

5) yMEHHEM BBIOMpaTh, aHATM3UPOBATH U HHTEPIPETUPOBATH
WH- (QopManuio pa3TUYHBIX BHUIOB U (OPM TIPEICTABICHUS,
MOJIyYaeMyl0 U3 pPa3HbIX HCTOYHUKOB (HAYYHO-MOMYJISIpHAsS
JUTEpaTypa XMMHUYECKOTO COJACp)KaHUs, CIPABOYHBIE MOCOOMS,
pecypcbl HTepHeTa); KPpUTHUYECKH OLEHUBATh MPOTHBOPEUYHUBYIO
¥ HEJIOCTOBEPHYIOHH(POPMAIIHIO;

6) YMEHUEM MPUMEHSTH Pa3UYHbIE METO/IbI U 3aIIPOCHI IIPHU TI0-
UCKe W oTOOpe MH(OpPMAMM M COOTBETCTBYIONIMX JAHHBIX,
HEOOXOIUMBIX [IJIsl BBIOJHEHUS YYEOHBIX M IMO3HABATEIbHBIX
3a1a4 OINpPeNeIEHHOIO THUIA, MPUOOPETEHHE ONbITa B 00JACTH
UCIIOJIb30BaHUS MH(OPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, OBIIQJICHUE KYJIBTYpOH aKTHBHOTO HCIIOJIB30BaHUS
pa3MYHBIX MOHCKOBBIX CH-CTEM; CaMOCTOATEIHHO BBIOHMPATH
ONTHMANBHYI0  (QopMy  mpeacraBieHHS  HHPOpMAMH U
WUTIOCTPUPOBATh pelIaeMble 33/7aud  HECIOXKHBIMH CXEMaMH,
auarpaMMamu, — Apyruma  popmMamMu  TpapuKM M UX
KOMOMHALIUSIMU,

7) yYMEHUEM HCIOJL30BAaTh MW aHAJIM3HUPOBATL B IIpoOIEcCCe
yuyeOHOI M HCCIeI0BaTeNbCKOM JIEATENbHOCTH MH(POPMALHIO O
BJIMSTHAW TIPOMBIIIUIEHHOCTH, CEITBCKOTO X035ICTBA U TPAHCTIOPTa
Ha COCTOSIHUEOKPY KaroIel PUPOTHON Cpe/Ibl;

yHI/IBepCEU'II)HI)IMI/I KOMMYHUKATHBHBIMU HGIZCTBH?[MI/I

8) yMEHHEeM 3a/aBaTh BOMNPOCHI (B XOJe JAMajora W/WiH
JMCKYCCHH) IO CYIIECTBY O0CYXJaeMOH TeMbl, (OpMYIUPOBATH
CBOHM TIPE/JIOKEHHUS OTHOCHUTEIBHO BBITIOJHEHUS IMPEIIOKESHHON
3a]a4uu;

9) nmproOpeTeHne OTIbITa Mpe3eHTAIUH pe3yIbTaToB
BBIMOJIHEHUSI XMMHYECKOTO JKCIepUMEHTa (J1abopaTOpHOro
OmbITa, JTAOOPATOPHOW pPabOTHl MO WCCIIEIOBAHUIO CBOWMCTB
BEIIIECTB, YU€OHOI O MMPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM €O CBEPCTHUKaMH
MO3HABATENILHOM W MCCIIEOBATENLCKOM  JEATENbHOCTH TpU
pEIICHNH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéra oOmux



MHTEPECOB M COIJIaCOBaHMs Mo3uiuii (oOcyxaeHus, oOMeH
MHEHUSIMH, «MO3TOBBIC INTYPMBD», KOOPIMHALUS COBMECTHBIX
JICHCTBUM, OIIPENCIICHUE KPUTEPUEB 110 OLCHKE KayecTBa
BBITIOJIHEHHOW paOOTHI U 1P .);

yHI/IBepcaJ'IBHBIMI/I PEryJIsITUBHBIMU I[eI\/JICTBI/ISIMI/I

11) yMeHHEM CaMOCTOSITCIIBHO OIIPCACIIATh e
JESATEIIBHOCTH, INIAHUPOBATh, OCYILECTBIIATh, KOHTPOIMPOBATh U
npu  HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO JICATEIILHOCTD,
BbIOMpaTh Hanbomee3pekTuBHBIE CIOCOOBI peleH s YIeOHbIX U
MIO3HABATEJIBHBIX 3a- J1a4, CaMOCTOSITEIBHO COCTABJIATH WIIH
KOPPEKTUPOBATh MPEIJIOKEHHBIA QIITOPUTM  JIEUCTBUI  TIPH
BBINOJIHEHUM 33/1aHUIl C Yy4ETOM MOIYy4EHUs HOBBIX 3HAHUH 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHMAX; OLECHHBATH
COOTBETCTBUE MOJIYYEHHOIO Pe3yJIbTaTa 3a- ABJICHHOM LI€IN;

12) yMEHHUEM HCIIONB30BATh M AHAIU3UPOBATH KOHTEKCTHI,
IpeJiaraeMble B yCJIOBUU 3aJaHUN .

IIpeaMeTHbIE pe3yabTATHI

B cocraBe NpeIMETHBIX pPE3yJAbTaTOB IO  OCBOCHHIO
00513aTeNILHOTO coJiepKaHus, YCTaHOBJICHHOTO JAHHOU
MpUMEpHO pabodeil MporpaMMoil, BBLAENSAIOT: OCBOEHHBIE
00yJaroIuMUCs HayyHble 3HAHMS, YMEHUS U CIIOCOObI 1eHCTBHIH,
cnenuduueckue s TpeaMeT- HOW 00sacTh «XUMHUS», BUIIBI
NEATEIbHOCTH [0 IIOJYyYEHUIO  HOBOIO  3HAHUA, €TI0
MHTEpIpeTaly, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3InYHbIX
y4EOHBIX Y HOBBIX CUTYaIHSIX .

[IpenMeTHBIE pe3ynbTaThl MPEACTABICHBI 110 rojlaM 00y4YeHHs
U OTpaXaloT c(HOPMUPOBAHHOCTh y OOYUAIOMIMXCS CIETyIOIUX
YMEHUN:

8 KJIACC

1) packpvléamsv CMbICI OCHOBHBIX XHUMHYECKHX TTOHSTHI:
aToM, MOJIEKYNa, XHUMHYECKHI 3JIEMEHT, IpPOCTOE BEUIECTBO,
CIIO)KHO€ BEIIECTBO, CMECh (OIHOpPOJIHAs W HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCHTEIIbHASI aTOMHAs W MOJICKYJISIpHasl Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi J0Jis
XUMHUYECKOI'0 DJJIEMEHTa B COCAUMHCHUU, MOJ'I?IpHBIfI O6T)éM,



OKCHJI, KHCJIOTa, OCHOBAaHME, COJIb, AJIEKTPOOTPHULATEIbHOCTD,
CTENIEHb OKMCIEHHS, XMMHYECKas peakius, Kiaccupuxauus
peakuuii: peaklii COEAUHEHMSI, peaKLUU Pas3IoKEeHUs], peaKluu
3aMeIlIeHus, peakiuuu o0 MEHa, 7K30- M 3HJIOTEpPMUYECKHE
peaxiuu; TeroBoi 3G (HeKT peakiuu; siIpo aTomMa, EKTPOHHBIHA
CIIOM aTroma, aroMHas OpOUTalb, pajuyc aroma, XUMUYecKas
CBsI3b, IOJISIPHAsE W HENOJIsIpHas KOBAJEHTHAs CBSA3b, MOHHAs
CBSI3b, MOH, KaTHOH, aHUOH, pacTBOpP, MaccoBas J0Js BElleCTBa
(IpoleHTHAs: KOHIIEHTPALKs) B PacCTBOPE;

2) uanocmpuposams B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKUX
noHATHN (CM . 11 . 1) ¥ NPUMEHSTH TH MOHATHUS TPH ONMHCAHHH
BEIIECTBYU UX MPEBPALICHUN;

3) ucnonvb306ams XUMHYECKYI0 CHUMBOJIUKY JUISI COCTaBICHUS
(bopMyI1 BEIIECTB U YPABHEHUH XUMUYECKHX PEaKIIHii;

4) onpedename BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX
COEJMHEHUSX; CTENEHb OKUCJIEHUS 3JIEMEHTOB B OWHApHBIX
COEUHEHUSX; IPUHAAJIECKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIacCy COEAMHEHUH 1no QopmynaM; BHJ XHMHYECKOM CBS3U
(xoBaJIGHTHAs! M1 MIOHHAs) B HEOPraHUYECKUX COSAMHEHMSIX;

5) packpwvisamv cmuicn llepmoguueckoro 3akonHa J[. .
MenpeneeBa: J1€MOHCTPUPOBATH IIOHMMAaHUE IEPUOINYECKON
3aBHCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX MOJIOXKEHUS
B [lepmonnueckoil cucCTeEME; 3aKOHOB COXPAaHEHUS MAacChl
BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUS,
3aKOHa ABOTaJIpo; ONUCLIBAMb U XAPAKMepU308ams TaOINUHYIO
¢opmy Ilepuonmyeckoit CcHCTEMBl XHUMHMUYECKHX 3JIEMEHTOB:
pasznuuaTh MOHSTHUS «rJaBHas noarpynna (A-rpymnma)» H
«mobounass mnoarpymnna (b-rpynma)», wmamsle M GoJblune
MEPUOJBl; CcoOmHOCUMb O0O3HAUEHUS, KOTOPbIE MMEIOTCS B
tabmune «llepuoguueckas cucreMa XUMHUECKUX 3J1€MEHTOB Jl.
N. MengaeneeBa» ¢ YUCIOBBIMHA XapaKTEPUCTHUKAMH CTPOCHMS
aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsj sapa, ollee
YHUCIIO JJEKTPOHOB U pAaCHpenesieHHe WX 10 3JIEKTPOHHBIM
CJIOSIM);

6) Knaccuguyuposamo XUMHUYECKHE DIIEMEHTHI,
HEOpPraHMYeCKUe BEIECTBa; XMMHUUYECKHE peakuuu (1Mo 4Yucily u
COCTaBy YYacTBYIOIIMX B peakUWH BEIIECTB, MO TEIIOBOMY
sbdexry);

7) xapakmepuzoéams  (onuceiéams) OOUIME XUMHUYECKHUE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPIKIAsl ONMHCAHUE



IIpUMEpaMu  MOJIEKYJISIDHBIX ~ YPAaBHEHM  COOTBETCTBYIOLIUX
XUMHYECKUXPEAKIUH;

8) npocHo3upoéams CBONCTBA BELIECTB B 3aBUCUMOCTH OT HUX
KAaueCTBEHHOI'O0 COCTaBa; BO3MOKHOCTH IIPOTEKAHUS XUMHUYECKUX
IIpe- BPAILLEHUI B Pa3JIMYHBIX YCIOBUSAX;

9) eviyucIAMb OTHOCUTCIIBHYIO MOJICKYIISIPHYIO U MOJIIPHYIO
MacChl BEIECTB; MAacCCOBYIO JOJIF0 XUMHUYECKOIO 3JIEMEHTa I10
(bopMmyse COeIMHEHMs; MAacCOBYIO JIOJIIO BEILIECTBA B PAaCTBOPE;
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKLUU;

10) npumename OCHOBHBIC ornepanuu MBICJIUTEIIBHON
NeSITeIbHOCTM — aHAJU3 U CHHTE3, CpaBHEHME, 00oOIIeHue,
CUCTEMATHU3ALIMIO, KJIaCCU(UKAIIHIO, BBISIBJICHUE
IIPUYMHHO-CJICICTBEHHBIX CBSI3€d — Il M3Yy4YEHUS CBOMCTB
BEILIECTB U XMMHUYECKUX PEAKLUI; €CTECTBEHHO-HAYYHbIE METO/bI
NO3HaHUA — HAOJIOZECHHE, M3MEpeHHe, MOJIeIUPOBaHUE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

11) cneoosams IpaBuiIaM I10JIb30BaHUSI XUMHUYECKOU nocyz[oﬁ
U J1abopaTopHbIM  00OpyIOBaHMEM, a TakXKe IpaBUIIaM
OOpalIeHus: ¢ BEHIECTBAMH B COOTBETCTBHH C MHCTPYKLHUSMHU IO
BBINOJIHEHUI01a00PaTOPHBIX XUMUUYECKUX OIBITOB 10 MOJIYYESHHUIO
¥ COOMpaHUIo ra3000pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOa),
IIPUTOTOBJICHUIO PACTBOPOB C OINPEICIEHHOM MAacCcOBOM JOnen
pPAcTBOPEHHOIO  BeNIECTBAa;  IUIAHUPOBaTb W IIPOBOJUTH
XUMUYECKAE DKCIEPUMEHTHl II0 PACIO3HABAHHUIO  PACTBOPOB
menodYed W KHCJIOT C  TOMOUIbI0  HWHIUKATOPOB  (JIAKMYC,
henondrament, METHIIOPAHK U JIP .) .

9 KJIACC

1) packpvieamv cmblcl OCHOBHBIX XHUMHUYECKUX IOHSATHIL:
XUMHYECKUH 3JIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, AaHHOH,
IPOCTOE  BEILECTBO,  CIIOKHOE  BEIIECTBO,  BAJIEHTHOCTD,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIEHUS, XHUMHYecKas
peakius, XUMHYeCKasi CBS3b, TEINIOBOM (P (PEKT peakluu, MoJb,
MOJIApHBIA  00BEM, PACTBOP; AJIEKTPOJIUTHL, HEIIEKTPOIUTHI,
AJIEKTPOJIMTUYECKAsl JUCCOLMAIMS, PEAaKUMd HOHHOro oOMeHa,
KaTajau3aTop, XHMHUYECKOe  paBHOBecHe, OOpaTUMble U
HEOOpaTHUMBIE  PEAKLMH, OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE
peakuuu,  OKHCIUTEeNIb, BOCCTAHOBUTEIb,  OKUCIEHUE U
BOCCTaHOBJICHUE, AJUIOTPOIHs, aM(OTepHOCTh, XUMHUYECKAsl CBS3b
(xoBaJleHTHasi, MOHHAs, MeTa/In4yecKas), KpUCTaJINYecKas



pemérka, KOppo3usi METaIOB, CIUIaBBI, CKOPOCTh XMMHUYECKOMN
peakmuu, TnpeneabHo gomyctuMas —KoHueHtpamus  (ITAK)
BEIIIECTBA;

2) unnrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHUYCCKUX
MOHATHH (cM . 1 . 1) U MPUMEHATh 3TH MOHATUS TPU OMUCAHUH
BEILIECTBU UX IPEBPALLECHUN;

3) ucnonvzoéams XUMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBICHUS
(bopMyI1 BelIeCTB U ypaBHEHHH XMMUUECKHUX PEaKIIUii;

4) onpedenamy  BAJCHTHOCTh U CTENECHb  OKUCIICHUS
XUMHUYECKUX BJIEMEHTOB B COCIUHEHUSX PA3IUYHOTO COCTaBa;
MIPUHA/IJICKHOCTD BEIECTB K ONpeNeNEHHOMY KJaccy COEIMHEHUi
no Qopmynam; BUJ XUMHUYECKOW CBs3M (KOBaJICHTHAs, MOHHAs,
MeTaJlJIN4ecKasi) B HEOPraHMUECKUX COSAMHEHUAX; 3apsi/l HOHA T10
XUMHYECKOH (hopMyIie; xapakTep cpeibl B BOJHBIX PacTBOpPax
HEOPTaHWYECKUX COCTUHEHHH, TUI KPUCTAJUIMUECKOH pEelETKH
KOHKPETHOT'O BEILIECTBA;

5) packpwvlieams cmuicn  llepuonmdeckoro 3akona J[. .
MenpeneeBa U JEMOHCTPUPOBATh €r0 IOHUMAHUE: ONUCLIBAND U
xapaxkmepuzoeams Tabnuunyto dopmy Ilepuoanueckoit cuctemsl
XUMUYECKUX  AJIEMEHTOB:  pa3jiMyaTh TIOHATHUS  «JIaBHAs
noarpynna (A-rpymmna)» u «mobouynas noarpynmna (b-rpymma)y,
Maible M OOJbIIME MEPUONbl; COOmHOCUMb O00O03HAUEHUS,
KOTOpbIE HMEIOTCS B TMEPUOJUYECKON TaOIHIle, C YUCIOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUST aTOMOB XHUMHYECKHUX DJIEMEHTOB
(coctaB 1 3apsi A1pa, 00ILIEeUnCIIo JIEKTPOHOB U paclpeieieHne
UX TI0 DJICKTPOHHBIM CJIOSIM);00bACHAMb 00IINE 3aKOHOMEPHOCTH
B M3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COEIMHEHUH B IMpenenax
MaJIbIX TEPUOJIOB M TJIABHBIX TOATPYMI C yYETOM CTPOCHHUS HX
aTOMOB;

6) Ka1accuguyuposamso XUMHYECKHE 3JIEMEHTBHI;
HEOPraHUYEeCKHe BEIIECTBA; XMMUYECKHUE peaKuu (MO0 4YUCIy U
COCTaBy Y4YaCTBYIOUIMX B pEaklIHUHU BEIIECTB, MO TEIIOBOMY
3¢ (dekTy, MO0 U3MEHEHUIO CTENeHEH OKUCICHHUS XUMUYECKHX
HJIEMEHTOB);

7) xapaxmepuzoeams (onucvlieamuw) obtme "
crienmuUIECKUEe XUMHUYECKUE CBOMCTBA TPOCTHIX U CIOXKHBIX
BEILIECTB, MOATBEPK/1asi ONMHUCAHNE MPUMEPAMU MOJEKYISIPHBIX U
HMOHHBIX YPaBHEHUICOOTBETCTBYIONINX XUMUUECKUX PEAKIINH;

8) cocmaensame ypaBHEHUs 3JIEKTPOIUTUYECKON TUCCOIMALIUN



KHCJIOT, LIEJIOYEN U COJIeH; NOJHBIE U COKPAIIEHHBIC YPaBHEHUS Pe-
aKUMi MOHHOTO OOMEHa; YpaBHEHUS peakLUid, MOITBEPKIAI0OLTIX
CYUIECTBOBAHME  TE€HETHMYECKOM  CBSI3M  MEXKIY  BELIECTBAMU
Pa3INYHBIX KJIACCOB;

9) packpwvieams CyIIHOCTb OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkuuii mocpeaCTBOM COCTABIICHUS IEKTPOHHOrO OanaHca STUX
peaKuuii;

10) npocHo3uposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHUS; BO3MOKHOCTH IPOTEKAHHUSI XUMUUYECKUX MTPEBPALLICHUI
B Pa3JINYHBIX YCIOBUSIX;

11) @vluucaams OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO
MaccChl BEILECTB; MAcCCOBYIO JIOJIF0 XMMHUYECKOIO 3JIEMEHTa I10
bopmyse coemuHEHHS; MAaCCOBYIO JIOJIIO BEUIECTBA B PACTBOPE;
IIPOBOJUTD PACUETHI 10 YPABHEHUIO XMMUYECKOW PEAKIINY;

12) cnedosamsb MpaBUiiaM IOJIb30BAHUS XUMUYECKOW MOCYI0M
U J1a00opaTopHbIM  00OpYyIOBaHHMEM, a TakkKe IpaBuiIam
oOpallleHusi ¢ BELIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO
BBITIOJIHEHUIOJIA00PATOPHBIX XUMUYECKUX OIBITOB 10 TTOJTYYSHHUIO
U CcOOMpaHUIO ra3000pa3HbBIX BEUIECTB (aMMHUAaKa M YIJIEKUCIOTO
rasa);

13) nposodums peakuuu, TMOATBEPKIAIOIMINE KAaYeCTBEHHBIN
CO- CTaB PAa3IUYHBIX BEIIECTB: PACHO3HABATh OIBITHBIM IyTEM
xJopuna- OpomMun-, uoAuaA-, KapOoHat-, d¢ocdar-, CHUIUKAT-,
cynbdar-, THAPOKCUA-UOHBI, KATHUOHBl AMMOHHUS U HOHBI
M3y4YEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJIHBIX pacTBOpax
HEOPraHW4eCKUX BEUIECTB;

14) npumenamso OCHOBHBIC ornepanuu MBICITUTETbHON
NEeSTETbHOCTH — aHAJIM3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHCTEMAaTH3alllI0, BBISIBIICHUE TPUYUHHO-CIEICTBEHHBIX CBA3EH
— IS M3YYEHHs] CBOMCTB BEIIECTB M XHWMHUUYECKHUX PEaKIIUN;
€CTeCTBEHHO-HAyYHbIe METOJbl TO3HaHWS — HaOIOIEHHE,
W3MEPEHHE, MOJCIMPOBAHUE, OKCIEPUMEHT (peajbHbId U
MBICIICHHBIH) .

2. COIEP)KAHUE YYEBHOI'O IPEAMETA «XHUMMUSI»
8 KJIACC

HepBOHaqaanue XUMHYECKHE NTOHATHUSA



[Ipenmer xumuu. Pomp XMMuM B KH3HM 4YellOBeKa. Tema u
BeniecTBa. OU3NUECKUe CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BemiecTB . [loHATHE O MeTomax INO3HAHUS B XUMHUU . XUMHS B
cucteMe Hayk . Yuctble BemectBa 1 cMecd . CrocoObl pazzeneHus
cMecei .

ATOMBI W MOJIEKYNbl. XHUMHYECKUE HiIeMEHThl. CHMBOJIBI
XUMHUECKUX J1eMEHTOB . IIpocThie U ci10xHbIE BelecTBa . ATOMHO-
MOJIEKYJIIPHOE YYCHHE .

Xumuueckas gopmyna . BaneHTHOCTh aTOMOB XMMHUYECKHX 3ie-
MEHTOB . 3aKOH IOCTOSHCTBA COCTaBa BemlecTB . OTHOCHTEbHAS
aroMHas Macca . OTHOcUTeNbHas MoJEKyJsipHas Macca . MaccoBas
JI0JISl XKMUYECKOT0 IIEMEHTA B COSIMHEHHH .

@duznueckre W XUMUYECKHE SIBICHUS. XUMHUYECKas peakius U
e Mpu3HaKd . 3aKOH COXPAHEHHS MAacChl BEIIECTB . XUMHUYECKHE
ypaBHeHus: . Knaccudukaiys XMMUYECKHX peakluil (CoeTuHEeHHS,
pasnoKeHus, 3aMelIeH s, 0OMEHa) .

XUMHUYECKHN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW IOCYO0MH,
¢ mpaBwiamMH paboThl B nabopaTopuu M MpuEMaMU OOpAIICHUs C
7a0OpaTOpHBIM ~ OOOpYJOBaHMEM; HW3Y4Y€HHE M  OIHCaHHE
($U3NUECKUX CBOMCTB  0OOpa3loB HEOPraHMYECKHX  BEIIECTB;
HaOmoeHne (¢usuyeckux (IJIaBICHHE BOCKA, TasHUE JIbJa,
pacTupaHHe caxapa B CTYIKe, KUIIEHHE U KOHJAEHCAlUs BOIbI) U
XUMHYECKUX (TOpeHHe CBEYHM, MPOKaJIMBAaHHE MEIHOM IMPOBOJIOKH,
B3aMMOJICHICTBHE MeJIa C KHUCJIOTOW) SIBJICHWM, HAOMIOJeHUE |
ONMCAaHWE  TPU3HAKOB  IPOTEKaHUS  XMMHUYECKUX  pEaKIUH
(pa3nokeHue caxapa, B3aUMOJEHUCTBUE CEPHOM KHCIOTHI C
xjgopujoM  Oapus, pasnoxeHue ruapokcupa  memu(Il) mpu
HarpeBaHuM, B3aUMOJEHCTBHUE *kene3a ¢ pactBopoM conu meau(Il));
U3y4YeHue crnocoOoB pa3zeneHus cMmeced (C MOMOIIbI0 MarHuTa,
¢uibTpOoBaHMUE, BbIIAPUBAHMUE, JUCTWIUISALMS, XpomaTorpadus),
IPOBEJICHUE OYMCTKU TOBAPEHHOW COJM; HAONIOCHUE U OIHCAHUe
pE3yJIbTaTOB TPOBEACHUS ONbITA, WUIIOCTPUPYIOLIETO 3aKOH
COXPaHEHUs Macchl; CO371aHKe Mozenen MOJIEKY T
(IapocTep>KHEBBIX ).

BaskHeiilnne npeacTaBuTe M HEOPraHUYECKHX BelecTB

Bo3myx — cmech rasos. Coctas Bozayxa . Kucinopon — anemeHt
U 1pocToe BemecTBo. HaxoxaeHue Kuciopoga B IPHUPOJE,
(uznyeckre U XMMUYECKHE CBOUCTBA (peakiuu ropeHusi) . OKCHUabI .
[Ipumenenne xkucnopona. CrnocoObl MONy4YeHHs KHCIOpoJa B



nmabopaTopuu ¥ TPOMBIIUIEHHOCTH . KpyroBopor kuciopoma B
npupoze. O30H — aJIoTponHast MOIU(PUKAIHS KUCIOPO/a .

TennoBoil ApPEeKT XUMHUUECKOW PEAKIUH, TEPMOXUMHUYCCKHE
YpaBHEHUS, 3K30- U 3HAOTEpPMHUYECKUE peakiuu. TormmBo: yroyip u
MeTaH. 3arps3HeHue BO3/yXa, YCUIICHHWE MNapHUKOBOro 3¢dekra,
pa3pyLLEHUE 030HOBOTO CIIOS .

Bomopon — oamemenT u mpocrtoe BemecTBo. Haxoxnenue
BOJIOpOJa B mpupone, (unueckue M XUMHUYECKHE CBOICTBa,
IpUMEHEeHHe, coco0bI oayueHust. KueiaoTsl u comm .

Komuuectso Bemectsa. Moinb . MossipHast Macca . 3akoH ABoraJpo .
MonsipHblii 00bEM ra30B . PacuéThl 1o XUMHUYECKUM YPaBHEHUSIM .

duznueckue cBoiicTBa BoJbl. Bona kak pactBopurens . PacTBOpHI.
HacpilieHHble ¥ HEHACHIIEHHBIE PACTBOPHI. Pacmeopumocmo

gewyecms 6 600e.l MaccoBas moms BemecTBa B PacTBOPE.
Xumuueckue cBoiicTBa Boabl. OcHoBanus. Ponb pacTBOpoB B
Opuposie M B KU3HU 4enoBeka. KpyroBopoT BOIbl B IPHPOE.
3arps3HeHue npupoIHbIX Boj . OXpaHa M 0YNCTKA NPUPOHBIX BOJ .

Knaccudukanus  Heopranmueckux — coefuHeHHHd.  OKCHJBL
Knaccudukamuss  okcumoB:  coneoOpazyromue  (OCHOBHBIE,
KHCIIOTHEIE, aM(OTepHBIe) U HecoleoOpasyronme . Homenknarypa
OKCHJIOB (MEXIyHapoJHas U TpuBHajibHas) . Dusuyeckue u
XUMHYECKUE CBOMCTBA OKCUIOB . [loTyueHne OKCumios .

OcnoBanus.  Knaccudukanus — ocHoBaHwii:  ménoyun U
HEpAaCTBOPUMBIE OCHOBAHHUS. Howmenknarypa OCHOBaHUiA
(MexxayHapoqHas M TpuBHaibHas). Pdusnueckue U XUMHUYECKUE
CBOMCTBa OCHOBaHMM. [IoyueHre OCHOBaHUiA.

Kucnoter. Knaccudukanus kucnor. HomeHkmaTypa KHUCIOT
(MexxayHapoqHas M TpuBHaibHas). PDusnueckue U XUMHUYECKUE
cBoiictBa kucnot. Pan akruBHoctn Mmeramnos H. H. bekerosa. Ilo-
Jy4E€HHE KUCIIOT .

Conu. HomenknaTypa coneil (MeXayHapoIHas U TPUBHAIbHAA) .
dusnyeckne U XUMUYECKHE CBOWCTBA couell. [lomyuenne conen .

['eHeTnyeckass CBA3b MEXAY KJaccaMHd HEOPraHMUYECKHUX
COCIMHEHU M.

XVMUUECKMH  JKCHEPUMEHT:  KAyeCTBEHHOE  ONpeJesIeHHe
COJIep’KaHUs KHUCIIOpOJa B BO3/AyXe; IOJNydYeHHe, coOupaHue,
pacro3HaBaHWE W M3yYEHHE CBOWCTB KHCJIOpPOAa; HaOIoJeHue
B3aMMOJICHCTBUS BELIECTB C KUCIOPOAOM U YCIOBUS BOSHUKHOBEHUS
U IpeKpalleHusi ropeHus (mokapa); O3HaKOMJIEHHE ¢ o0pa3lamu
OKCHJIOB M OIIMCaHME HUX CBOWCTB; NOJYy4YeHHE, COOHMpaHHeE,



pacrio3HaBaHWE M HW3YUCHHE CBOWCTB Bojgopoma (TOpeHHE);
B3aumojeicTBue Bomopoaa ¢ okcuaoM wmemu(Il) (Bo3amoxkHO
UCIIOJb30BAHUE  BHUICOMATEPUANIOB);  HaONIfOJeHHE  00pas3IoB
BEILIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEIOBAHHE OCOOEHHOCTEMN
pacTBOpPEHHSI  BEIIECTB C  Pa3IUYHOH  PacTBOPUMOCTHIO;
HPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHONH MAacCOBOM JOJICH
PacTBOPEHHOTO BEIECTBA; B3aMMOJCHUCTBUE BOJBI C METAJIAMH

(HaTpeM W KajgblueM),  (BO3MOXHO  HCIOJb30BaHHUE
BUICOMATEPHAJIOB); OIPEEIIEHUE PACTBOPOB KUCIOT U HIETOYen
c TIOMOIIIBIO WH/IUKATOPOB; MCCIICIOBAHUE 00pasIos

HEOPraHMYEeCKHX BELIECTB PAa3IUYHBIX KJIACCOB; HAOIIOJCHUE
W3MEHEHUsI OKpPAaCKM WHAMKATOPOB B PacTBOpax KUCIOT U
nienoued; u3ydyeHue B3aumojeictBus okcupa wmeau(ll) ¢
pacTBOPOM CEpHOM KHUCIOTBHI, KHUCIOT C METajUlaMH, pPEaKLuii
HEWTpanu3aluuy;  I[OJIy4eHHE  HEPaCTBOPUMBIX  OCHOBaHMH,
BBITECHEHHUE OJIHOIO MeTajula JpyruM U3 pacTBOpa COJH;
pELICHUE SKCIEPUMEHTAIBHBIX 3a1ad 1o Teme «BaxHeime
KJIACChl HEOPTaHMYECKUX COETUHEHUI .

Ilepuoanyeckuii 3axon u Ilepuoanueckas cucreMa XUMHYECKUX
ayiementoB Jl. M. MenneneeBa. CTpoeHune aToMOB.
Xumuyeckas cBf3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE PeAKIIHH

[lepBble MONBITKM KJIACCUPUKALMKM XUMHUYECKUX 3JIEMEHTOB.
[lonaTne o Trpynmax CXOAHBIX JJEMEHTOB (ILIENOYHBbIE U
[IEJIOYHO3EMENbHbIE METaJlIbl, TaJloT€Hbl, WHEPTHbIE Ta3bl).
OJeMeHThl, KOTOpble 00pa3yloT aMQoOTepHble OKCHABl U
THJPOKCH/IBI.

[lepnognueckuii 3akoH. [lepmoguueckas cucremMa XUMHYECKHX
JJIEMEHTOB H.N.Menneneesa. KopoTkonepuonnas U
JUTMHHOIIEPUOIHAS dbopmbl ITepronnueckoi CHCTEMBI
xuMuueckux daemeHToB/l . 1. Menneneesa . [lepuoas! u rpymms! .
OU3NYECKUN CMBICT TOPSAKOBOTO HOMEpa, HOMEpPOB MeEpuoaa M
TPYIIIBI DJIEMEHTA .

Ctpoenue atoMoB . CocTaB aTOMHBIX A/iep . 130TOMbI . DIIEeKTPOHSI .
CtpoeHue 3IEeKTPOHHBIX 000JI0UEK aTOMOB TEPBBIX 20 XUMHUYECKHX
anemeHToB [lepuomnueckonn cucrembr J[ . M . MengeneeBa
XapakTepucTUKa XUMHYECKOIO 3JIEMEHTAa IO €ro IOJIOKEHHIO B
[lepuonnueckont cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMs Pajnyca aTOMOB XMMHUYECKHX dJle-



MEHTOB, METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO
rpynnaMm u nepuoaaM. 3HadeHue Ilepuoanyeckoro 3akoHa U
[epuoarueckoii CUCTEMBI XMUMUUYECKUX AJIEMEHTOB JIJISl pPa3BUTHUSA
Hayku U nipaktuku . [l . 1. MenneneeB — y4€Hblil U TpakJaHKH .

Xumuueckasi cBsizb. KoBaneHTHas (MOJdsipHAss W HETMOJSpHAs)
CBSI3b. DJEKTPOOTPULIATETILHOCTh XUMHYECKUX AIIeMEHTOB . MoHHas
CBSI3b.

Crenenp okucnenust . OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKLIUH .
[Tpouiecchl  okucieHuss W BOCCTaHOBJIEHUS . OKUCIUTENM |
BOCCTAHOBHTEIIN .

XUMHYECKHH SKCIIEPUMEHT: U3y4eHHe 00pa3lloB BEIIECTB MeETaj-
JJOB M HEMETAJJIOB; B3aUMOJCHCTBUE THJIPOKCHIA IMHKA C
pacTBopaMM  KHUCJIOT H  IIEJNOYEH; MPOBEACHUE OIBITOB,
WJUTFOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue,peakiin pa3a0KeHusl, COCTMHEHUS ) .

Me:knpeaMeTHbIe CBSI3H

Peanu3zanusi MEKNpPEIMETHBIX CBSI3CH NPU M3YyYCHUU XHMHUHU
B 8 Kiacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHME KaK OO0MIMX
€CTECTBCHHO-HAYYHBIX TIOHSATUH, TaK W TOHATHH, SBJISIOIINXCS
CUCTEMHBIMU 1JId OTACJIBHBIX IMPEAMETOB C€CTCCTBCHHO-HAYYHOI'O
IUKJIA.

OO1ue ecTeCTBEHHO-HAyUHbIE MOHATHA: Hay4HbIH (akT, rumore-
3a, Teopus, 3aKOH, aHaluW3, CHUHTe3, Kiaccudukaus,
MIEPUOUIHOCTD, HAONIOJICHNUE, DKCIEPUMEHT, MOJICITHPOBAHUE,
HU3MepeHue, MOJIeTIb, IBICHHUE .

®duznka: marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HWOH,
HYKJIWIA, U30TOIIbI, PAAMOAaKTUBHOCTb, MOJICKYJIA, 3J'ICKTpPI‘I€CKPII>i
3apsi, BEIIECTBO, Tel0, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa,
ras, (1)I/I3I/I‘-ICCKI/I€ BCJIMYMHBI, C€AWMHUILI H3MCPCHUSA, KOCMOC,
TJTaHeTHI,3BE3 161, COMHIIE .

buonorus: ¢horocunres, apixanue, ouocdepa .

['eorpadus: armocdepa, ruapocdepa, MuHEpadbl, TOPHBIC
TIOPO/IbI, TIOJIE3HBIE HCKOMAeMbIe, TOTLITMBO, BOIHBIE PECYPCHI .

9 KJIACC

BelnecTBo U XuMHYeCKAs peaKknus

[lepuonnueckuii 3akoH. [lepuoanyeckas cucreMa XHUMHYECKHX
anemenToB /1. 1. Menneneesa . CTpoeHue aToMOB . 3aKOHOMEPHOCTH B



U3MEHEHHUU CBOMCTB XMMMUYECKHUX JJIEMEHTOB IEPBBIX TPEX
NEPUOMOB, Kalus, KalblUsi M MX COCAMHEHUM B COOTBETCTBHH C
THI0JIOKEHUEM 3J1EMEHTOB B Ilepuoandeckoil cucteMe U CTpPOEHUEM HX
aTOMOB .

Crpoenue BemiecTBa: BHJbl  XUMHUYECKOM  CBSI3U.  THIIBI
KPUCTAITINYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT
THUIIA KPUCTAJUINYECKON PEIIETKH U BUJIA XUMUUYECKOH CBS3H .

Knaccugukanus 1 HOMEHKJIAaTypa HEOPraHMYECKHX BEILECTB
(Me)xayHapoqHas W TpUBMalbHasg). XHUMHYECKHE  CBOMCTBa
BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIacCaM HEOPTaHUYECKUX
COEIMHEHU, TeHETHYECKas CBA3b HEOPIraHMUECKUX BEIIECTB .

Knaccuduxanys XuMu4ecKuX peakiuii o pa3IndHbIM MPH3HAKAM
(MO 4YMCIly M COCTaBy YYacTBYIOIIMX B pEaKIMH BELIECTB, IO
TEIUIOBOMY 3(QeKTy, MO HU3MEHEHHIO CTETNEeHEH OKHCIICHHUS
XUMHUYECKUX  3JIEMEHTOB, 10  OOpaTUMOCTH, [0  YYacTHIO
Katanu3aTtopa).  OJK30- M OHJOTEPMHYECKHE  PEaKIuH,
TEPMOXUMHUYECKHE YPABHEHNUS .

[lonsTue o ckopoctH XuMuueckod peakuuu. Ilonsrue o006
00paTUMBIX M HEOOpaTUMbIX XMUMHUYeCKuX peakuusx. Ilonstue o
TOMOTEHHBIX W TE€TEpPOreHHbIX peakuusix. [lowamue o
Xumuyeckom  pasneecuu. Daxmopwvl,  erUAOWUE  HA
CKOpOCMb  XUMUYECKOU  pearyuu u noJodcenue
XUMUYECKO20 PAGHOBECUSI.

OKHCINTENbHO-BOCCTAHOBUTEBHBIE ~ PEAKLHUH,  AIIEKTPOHHBIN
OanaHc OKHMCIUTENbHO-BOCCTAaHOBUTENbHON peakuuu . CocraBieHue
YPaBHEHHH  OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX  pPEAKUUH ¢
MCII0JIb30BAHMEM METO/Ia AIEKTPOHHOTO OajiaHca .

Teopust AMEKTPONUTUYECKON AUCCOLMALUY . DJIEKTPOJIUTHI U HeE-
NeKTposuThl. KaTWOHBI, aHMOHBI . MexaHM3M JMCCOLMALNU
BEIIECTB C pa3IMUYHBIMKU BHJAMU XHMHUUYecKoil cBs3u . CreneHb
auccoaryy . CUIbHBIE U Clla0ble AIEKTPOIUTHI .

Peakuun woHHOro oOMeHa. YCIOBUSL MPOTEKaHUS peaKLi
MOHHOTO OOMEHa, MOJHbIE U COKpAIIEHHbIE MOHHBIE YpaBHEHUS
peaknuii. CBOICTBa KHCJIOT, OCHOBaHM W COJIEH B CBETE
IpeICTaBICHUI 00 AIIEKTPOIUTUYECKOH JMCCOLMALINN.
KauecTBeHnHble peakiuu Ha HOHBI . [lonamue o euopoause coneu .

XVWMUYECKUN JKCHEPUMEHT: O3HAKOMJIEHHE C MOJAEISIMU
KPUCTAINIMYECKUX  PEIIETOK HEOPraHWYECKUX BEIIECTB —
METaJUIOB M HEMETAIOB (TpaduTta 1 anmasa), CI0KHBIX BEIIECTB
(xmopuza  HaTpus); MCCIEIOBaHME  3aBUCUMOCTH  CKOPOCTH



XUMHUYECKOW peakuuu OT BO3JCHCTBHS pA3NUYHBIX (DAKTOPOB;
UCCIIEJOBAaHKE AJIEKTPOINPOBOJHOCTH PAaCTBOPOB BELIECTB, MpoLEecca
JMCCOLMAIMM  KHUCIOT, wieJouell u  coneid  (BO3MOXKHO
UCMOJb30BaHUE  BHJIEOMATEPUATOB);  IMPOBEJIECHUE  OMBITOB,
WUIIOCTPUPYIOLMX HPU3HAKM HNPOTEKAHWS PEAKIUM HOHHOTO
obmeHna (oOpa3oBaHWE OcCajKa, BBbIICIECHHWE Ta3a, 00pa3oBaHUE
BOJIbI);  ONBITOB,  WUIIOCTPUPYIOLIMX  NPUMEPBl  OKHCIIU-
TEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil  (TopeHue, peakiuu
pa3joXKeHHsd, COEJUHEHHS); pPACIO3HABAaHUE  HEOPraHUYECKHX
BEILECTB C IOMOILIBIO KAUECTBEHHBIX PEAKIM HAa UOHBI; pEelIeHUE
AKCIIEPUMEHTANIBHBIX 33124 .

HemeTanabl H X COeIMHEHHS

OO6miast xapaktepuctuka TranoreHoB. (OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneH okuciaeHus. CTpoeHue u pusnyeckue
CBOMCTBA IPOCTBIX BEIIECTB — TaJOr€HOB. XUMHUYECKHE CBOMCTBA
Ha @OpuMepe xjopa  (B3aMMOJEHCTBHME ¢  MeTajlaMH,
HEMeTalUlaMH, Ienoyamu). XisopoBogopod. ConsHas KHCIOTa,
XUMHYECKUE CBOMCTBA, NOJIYUYCHUE, IPUMEHEHUE . JIeliCTBUE XJI0pa U
XJIOPOBOJIOPOZIA HA OpPraHU3M 4YeJoBeKka . Baxkueiiime xiopuiasl U
UX HAXO0XJECHUEB IIPUPOJIE .

O6mias xapakrepucTuka smeMeHToB VIA-rpynmel . OcoOeHHOCTH
CTPOEHMSI aTOMOB, XapaKTEPHBIE CTEIICHU OKUCIICHHS .

Crpoenne u (u3nuyeckre CBOWMCTBA MPOCTHIX BELIECTB —
KHCJIOpOJa M cepbl . AJUIOTPONHBIE MOAMGUKAIMU KUCIOpOAa U
cepbl. Xumuueckue cBoicTBa cepbl. CepoBOmOpOA, CTpPOEHHE,
¢usnueckne u xumuueckue cBoicTBa. OKCHIBI Cephl  Kak
Npe/ICTaBUTENIN KUCIOTHBIX OKCUIOB . CepHas KUCIO0Ta, GU3UUECKUE
¥ XUMHUYECKHEe CBOWCTBa (0OIIME Kak MpeaCcTaBUTENs Kjacca
KUCIOT M crnenuduyeckue). XUMUYECKHE pEakiUu, JIeKallhe B
OCHOBE TPOMBIIUIEHHOTO CHOC00a MOMYYEHHS CEpHOW KHCIOTHI
[Tpumenenne. Conu CEepHOM KHUCIIOTHI, KAUeCTBEHHAs peaklus Ha
cynbdat-noH. HaxoxneHue cepbl U €€ coeAMHEHHII B HpHpPOJE
XUMHUYECKOE 3arpsA3HEHUE OKPYXAIOIIEH Cpeabl COCIUHEHUSIMHU
cepbl (KHCIOTHBIE JIOKIH, 3arpsi3HEHHE BO3JIyXa U BOJOEMOB),
CIOCOOBI €ro MPeJOTBPAILCHUS .

OOmiast xapakTepucTuka >1eMeHToB VA-rpynmsl . OcoOeHHOCTH
CTPOEHHs aTOMOB, XapaKTEPHBIE CTEIICHU OKUCIICHHUS .

A30T, pacrpocTpaHeHUe B Npupoje, Gpuinueckue U XUMHYECKUE
cBoiicTBa. KpyroBopot a3ora B mpupoze . AMMuak, ero pusudeckue



M XUMUYECKHE CBOWCTBA, TonyueHue u mnpumeHenue . Comm
aMMOHUS, UX (U3MYECKHE U XUMUYECKHE CBOWCTBA, NPUMEHEHHE .
KauecTBeHHas peakiys Ha MOHbl aMMOHUS . A30THas KHUCJOTa, €€
noiy4yeHue, (QuinMueckue M XUMHUYECKHe CBoOiicTBa (0Omme Kak
HpeJCTaBUTENs Kiacca KUCIOT U cnenuduyeckue) . Mcnomns3oBanue
HUTPATOB U COJIEH aMMOHUS B KauecTBE MUHEPAIbHBIX yIOOpPEHHH .
XHUMHYECKOE 3arpsi3HEHHUE OKPYXKAIOLEH Cpelbl COCIAUHEHUIMHU
a3oTa (KUCJIOTHBIE JMOXKIW, 3arps3HEHHE BO3/yXa, IOYBBI H
BOJIOEMOB) .

®octhop, amtorponHbie Moaudukaiyu hocdopa, GunUecKre u
xumudeckue cpoiictBa. Oxcup docdopa(V) u dochopHas kuciorta,
(u3nyeckre U XMMUYECKHE CBOWCTBA, moiyueHue. Mcnonb3oBanue
¢ocdaToB B kauecTBE MUHEPATBHBIX YA00OPEHHUHA .

O6mras xapakrepucTuka dmeMeHToB [VA-rpynmer . OcoOGeHHOCTH
CTPOCHUS aTOMOB, XapaKTePHbIE CTETICHU OKHUCIICHHUS .

Vrnepox, auioTponHble MOAM(UKALUM, PACHpPOCTPAaHEHUE B
npupone, (Quinyeckue M XUMHUYECKHE CBOWCTBA. AjcopOuus.
KpyroBopor yrnepoma B mpupoxme. Okcunapl —yriepona, HX
¢usznueckue M XHUMHUYECKHE CBOICTBa, JeiicTBUE Ha JKUBBIE
OpraHM3Mbl, IIOJIy4EHHE U IPUMEHEHUE . OKOJOTMYECKHe
npoOnembl, CBsi3aHHble ¢ okcupoM yriaepona(IV); rumoresa
rJI00aTBPHOTO  TOTEIUIEHHWS  KJIMMAara; [apHUKOBBIM  AQQEKT.
VronmpHass KuCIOTa M €€ colu, UX (U3MYECKUe U XUMHUUYECKHe
CBOIlCTBa, MoJyyeHHe W npuMeHeHue . KauecTBeHHas peakiys Ha
KapOoHaT-uoHbI . Vcronb3oBaHne KapOOHATOB B ObITY, MEIUILUHE,
MPOMBIIIIEHHOCTH U CETbCKOM X035 CTBE .

[TepBoHayanbHble MOHATUS 00 OpPraHMYECKUX BEIIECTBAX Kak
0 COEIMHEHHUAX yriepona (MeTaH, 3TaH, JTWUJIEH, AalleTUJIECH,
3TaHOJ, TJMUEPUH, YKCYCHass Kuciora). HMx cocmas u
xumuueckoe cmpoenue. lloHsTHE O OMOJOTMYECKH Ba)KHBIX
BEIIECTBaX: KHpax, OenKax, yriieBojilax — U UX POJIU B KU3HU
yenoBeka . Mamepuanbhoe eOUHCMBO OpP2AHUYECKUX U
Heopeanu4ecKux coeoOuHeHull.

Kpemnuii, ero ¢pusnyeckue 1 XMMUYECKHE CBOWCTBA, MOJNyUYEHHE
u npumeHeHue . CoenuHeHus KpeMHus B mnpupoge . OOmue
npencraBieHus 00 oxcuae kpemHus(IV) m kpemHHeBOH KucIoTE .
Cunukatel, WX  HCHONb30BaHHME B OBITY,  MEIMIHHE,
IPOMBIIUIEHHOCTH. Baorcneuuue cmpoumebHble
mamepuanvl.  Kepamukd, CmeKl1o, yemeHm, OemoH,
orcenezobemon. Ilpobnemvr 6e30nacHo20  UCNONBL30BAHUS



CMPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUSHU.
XUMUYECKUH AKCIIEPUMEHT: M3y4eHHUE o0pasmoB
HEOPraHWYECKUX  BEIIECTB, CBOMCTB  COJIIHOM  KHCJIOTHI;
MPOBEACHUE KAUECTBEHHBIX peakuid Ha XJOPUA-UOHBI U
HAOJIO/ICHHE TIPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTPAXKAIOIIHE
¢dbuznueckue W XUMHYECKHE CBOWCTBAa TajJOr€HOB M UX
COEIUHEHUI (BO3MOXXKHO HCIIOJIb30BaHUE BUAECOMATEPUATIOB);
O3HaKoOMJIeHHE ¢ oOpa3uamMu  XJOpUAOB  (TaJOT€HUIOB);
O3HaKOMJICHHE C oOpasuamu cepsl M €€ COCOUHECHUSIMHU
(BO3MOXKHO HCHOJb30BaHHE BHUAEOMATEpUaIoB); HaOIIOACHHE
mporecca 00yTIMBaHuUs caxapa oz NeNCTBUEM
KOHILICHTPUPOBAHHOM CEpPHOM KHCIIOThI; M3YYEHHUE XUMHUUYECKHX
CBOWCTB  pa30aBIEHHONM  CEpPHOH  KHCJIOTBHL, IPOBEICHHE
KaueCTBEHHOW peakiuu Ha cynb(ar-uoH U HaOI0JIeHUE
npu3Haka e€ TMPOTEKaHWs; O3HAKOMIIGHHE C (DHU3MUYECKUMH
cBoiicTBamu a3ora, ¢ochopa M HX COETUHEHUIN (BO3MONKHO
UCIOJIb30BaHUE BUJEOMATEpUaIoB), oOpa3laMu a30THBIX U
docdopHbIX ynoOpeHHii; moiayuyeHue, coOupaHuie, pacrno3HaBaHUue U
M3y4YeHUE CBOMCTB aMMHaKa; MPOBEICHHE KAYECTBEHHBIX PEaKIIU
HAa WOH aMMOHHMS M ¢ocdarT-uOH W H3yYeHHE NPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOW a30THOMN

KHUCIIOThI c MEIbI0 (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEpHUANIOB); HM3yYE€HUE MOJIeled  KpHUCTaUNIMYECKUX
pem€Tok anmasza, Trpadura, QymIepeHa; O3HaKOMJIEHHE C
MIPOLIECCOM aJICOPOLIMM PACTBOPEHHBIX BELIECTB aKTHBUPOBAHHBIM
yraéM U yCTPOMCTBOM MpPOTHBOra3a; MOJy4deHHe, coOupaHue,
pacro3HaBaHME W U3yYEHUE CBOWCTB  YIJIEKUCIOrO Tasa;
IPOBE/ICHNE KaYeCTBEHHBIX peakiuil Ha KapOOHAT- U CHIIMKAT-HOHBI
U U3y4YeHUE NPU3HAKOB MX MPOTEKAHMS; O3HAKOMIICHHE C
NpOAYKIHEH CUJIMKAaTHOU IPOMBIIIIEHHOCTH; pelieHue
HKCIEPUMEHTANIBHBIX 3a/1a4 1o TeMe «BaxHeillne HeMeTaibl U
UX COCTUHEHMSI .

MeTamibl 1 UX COCIUHCHUA

OO01mas xapakTepucTUKa XUMHUECKUX JIEMEHTOB — METaJlJIOB
Ha OCHOBaHMM HX TmoJio)keHUuss B Ilepumoguueckoit cucreme
xuMHu4yeckux 3nemeHToB J[ . M . MenneneeBa u CTpoeHHsS aTOMOB .
Crpoenue MeramuioB . Merauinueckas CBSI3b M MeTajuIMuecKas
KPUCTAJUIMYECKasl pEIIETKA . DIEKTPOXUMHUUECKUN PSIJT HAPSHKEHUN
MeTamuioB . dusnyeckue U XUMUIECKHE CBOMCTBA MeTailioB . O0mue



CrIoco0bl MONy4YeHHss MeTauioB . [IoHATHE O KOppO3HM METAJIOB,
OCHOBHbIE CHOCOOBI 3alUTBl MX OT Koppozuu . CruiaBbl (cTaib,
4yryH, AIOPATIOMUHUH, OpOH3a) W WX TPUMEHEHHE B OBITYy |
HPOMBIIUIEHHOCTH .

[I{esrounble MeTaUIBL: TOJIOKEHHE B lleproguueckoit cucreme
xumuueckux anementoB /[ . M . MenneneeBa; cTpoeHHe UX aTOMOB;
HaxoxaeHue B npupoje . Pusndeckue 1 XUMHUUYECKUE CBOMCTBA (Ha
npuMepe Hatpus U Kanusi) . OKCuzbl U TUAPOKCUABI HATPUS U Ka-
nus . [IlpuMeHeHne men0uHbIX METAIIOB U X COEIMHEHUH

IIlenouyno3eMenpHbIE  METAIbl  MarHuii U KaJlbILUH:
noJsioxkeHueB [lepuoauueckoi cucteMe XMMUYECKUX 3J1eMeHTOB /] .
N . MenpgeneeBa; CTpOCHHE HX aTOMOB; HaXOXICHHE B MPHUPOJE .
Ousnyeckue M XUMHYECKHE CBOWCTBA MAarHusl M KalblUs
Baxueiimue coeauHeHus Kaubls (OKCHA, THIPOKCHI, COJH) .
XKEcTKOCTh BOAIBI M CIOCOOBI €€ YCTPaHEHHS .

AmomuHuii:  nonoxenue B Ilepuonuueckoit  cucreme
xuMuueckux snemeHToB J[ . M . MenzeneeBa; cTpoeHue atroma;
HaxoxaeHue B mpupoje . Pusnyeckue M XUMHUUYECKUE CBOMCTBA
amoMmuHusg . AMQOTepHbIe CBOWCTBa OKCHIAa M THUAPOKCHIA
QIIFOMUHMS .

Kene3o: nonoxenue B [leproguyeckoil cucreMe XMMHYECKUX
anemeHToB J[ . I . MeHzaeneeBa; CTpO€HUE aroma; HAXOXKIACHUE B
npupoze . Pusndeckue u XMMUYECKHE CBOMcTBa kene3a . OKcuppl,
ruapokcuabsl u comu kene3a(ll) u xenmesa(Ill), mx cocras,
CBOMCTBAM MOJyYEHHUE .

XMMHUUECKUN SKCTIEPUMEHT: O3HAKOMIICHHE ¢ oOpasliaMu MeTai-
JOB W CIUIaBOB, WX (U3MYCCKUMH CBOWCTBAMH, W3YyYCHHE
pe3yIbTaTOB  KOPPO3UM METAIOB  (BO3SMOXKHO  HCIIOJIb30BAHUE
BUJIEOMATEPHATIOB), OCOOEHHOCTEH B3aUMOJIEHCTBUS  OKCHIA
KalbllUsl W HaTpusl C BOJOM (BO3MOXHO HCIIOJh30BAHUE
BHJICOMATEPHAIOB); HCCJIEJIOBAHUE CBOWCTB JKECTKOM BOJIBI;
mpoliecca  TOpeHHs — Jkene3a B Kuciopoje — (BO3MOXKHO
WCIIOJIb30BAaHNE BUICOMATEPHATIOB); IPU3HAKOB IPOTCKAHHS
KaueCTBEHHBIX PEAKIMil Ha MOHBI (MarHus, KajbIlHs, aTIOMUHUS,
nunka, sxenesa(ll) wm xenesa(Ill), memu(Il)); Habmrogenue wu
OMHCaHWE TPOIECCOB OKpAIIMBAHUS IUIAMEHU HOHAMH HATpPHS,
KaJIus U KaJIbIUs (BO3MOKHO HCITOJIb30BAHHUE BHICOMATEPHAIIOB);
uccienoBanre am(oTEpHBIX CBOMCTB THAPOKCHAA ANIOMUHHSA U
THAPOKCH/IA ITMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a1ad 10 TeMe
«BaxHel1e MeTaibl U UX COSTUHEHUS .



XuMHS ¥ OKpY:Kawmas cpeaa

Hogrie MaTCprajibl U TCXHOJIOTUH . BCH_IGCTBa 1 MaTcpuajibl B IO~
BCEIHEBHOM XHM3HM 4YelloBeka . XUMHUSA M 310poBbe . be3omacHoe
UCTIONIb30BAHUE BEUIECTB U XMMHYECKUX peakiuil B ObiTy . [lepBas
oMot Ipru XUMHUYCCKHUX OKOIraX W OTPaBJIICHUAX . OcCHOBEI

HKOJIOTHYECKOH IPaMOTHOCTH. XuMuueckoe 3arpsisHeHHe
OKpyXkaromied cpeapl (TMpenenpHas JAOMyCTUMAas KOHLEHTPALUS
BemectB — IIJIK) . Pomb XuMuu B pemIeHWH SKOJOTHYECKHX
mpooIeM .

[IpupoaHble MCTOYHHMKH YIIIEBOAOPOJOB (Yrojb, MPHUPOIHBINA
ra3, HeTh), MPOAYKTHI MX IMEpPepabOTKH, UX POJIb B OBITY U
MPOMBIIUICHHOCTH .

XUMHYECKUN SKCIEPUMEHT: M3y4eHHE 00pa3IloB MaTEpHAJIOB
(cTexI10, CIIIaBBl METAJIOB, MTOJIMMEPHBIC MATEPHAIIBI) .

Me)KHPEJIMeTHl)Ie CBSI3N

Peanuzanus MeXnpenMeTHBIX CBA3EH NMPH M3yYCHUU XMMUU B
9 Kiacce OCyIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX TOHATHH, TaK M MOHATHH, SBISIOMIUXCS
CUCTEMHBIMU I OT/ACNBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
IHKJIA.

OO0mme ecTecTBEHHO-HAy4YHble TOHATHSA: HAy4yHBIH  (akT,
TUTIOTE3a, 3aKOH, TEOpHs, AaHalu3, CHHTE3, KiIacCUpHUKaIMs,
NEePUOIMYHOCTb, HAOJIOEHUE, SKCIIEPUMEHT, MOJICIUPOBaHUE,
W3MEpEHUe, MOJIETb, SBJICHHUE, MAPHUKOBBIA 3(QEKT, TeXHOIOTHS,
Mmarepuanbl. Pusnka: Marepus, aToM, 3JIEKTPOH, IPOTOH,
HEHTPOH, MOH, HYKIIUI, U30TOIbI, PAIHOAKTUBHOCTh, MOJIEKYJIa,

ANEKTPUYECKUI 3apsg, MPOBOTHUKH, MOTYTPOBOAHUKH,
JIMPJIEKTPUKH, (OTORIIEMEHT, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, ras, pacTBop, PacTBOPUMOCTb,

KpUCTAJIMYecKass pemeéTka, CIuiaBbl, (U3MYECKUEe BEITMYHHBI,
eMMHUIBI M3MEPeHHs, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI,
383161, COJTHIIE .

buonorus: ¢dortocunTe3, apixanme, Ouocdepa, sKocHUcTEMA,
MUHEPATbHBIC YIOOpEHUs, MHUKPOIJIEMEHTHI, MaKpOAIJIEMEHTHI,
IINTA-TCJILBHBIC BEIICCTBA .

leorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIC
HOpO}IBI, ITOJIC3HBIC NCKOITIAEMBIC, TOIINIMBO, BOJHBIC pecypcm .

3. TEMATHYECKOE INTAHUPOBAHUE



3.1. TEMATHUYECKOE IINTAHUPOBAHHE. 8 KJIACC

2 gaca B HeJIeII0, Bcero 68 gacos

Ne | Tema ypoxka
Beeoenue (8 uacos)

1 XuMus - HayKa 0 BeHIeCTBaxX

2 IIpeBpamenue BeniecTs. Posib XMMUM B HallIEH KU3HU

3 [lepuoanueckas cucteMa XUMAYECKUX JIEMEHTOB. 3HAKH
XUMHYECKHX JJIEMEHTOB

4 [lepuoanueckas cucteMa XUMUYECKUX JIEMEHTOB. 3HAKH
XUMHYECKHX JJIEMEHTOB

5 Xumuyeckue Gpopmyisl. OTHOCUTEIbHAS ATOMHAS U
MOJICKYJISIPHBIC MACChI

6 Xumudeckue Gpopmyasl. OTHOCHTETbHAS ATOMHAS H
MOJICKYJISIPHBIE MaCChI

7 MaccoBast 10JIsl 2JISMEHTA B COSAMHCHHUH

8 [TpakTuueckas pabota Nel. 3HaKOMCTBO € J1aDOpaTOPHBIM
obopynoBanueM. TexHuka 6€30MacHOCTH

ATOMBI XUMHYECKHX 3J1eMeHTOB (12 4acoB)

9 OCHOBHBIE CBEJICHHUS O CTPOCHUH aTOMOB

10 | H3oTormBbI, KaKk pa3HOBUIHOCTA ATOMOB XHMHUYECKOTO
JJIEMEHTA

11 | DnexTponbl. CTpoeHHE HIIEKTPOHHBIX 000JI0YEK aTOMOB

12 | Dnexrponbl. CTpoeHHE HIEKTPOHHBIX 000JI0YEK aTOMOB

13 | Ilepuoamueckas CUCTEMa XUMUIECKUX JIEMEHTOB H
CTpOEHHE aTOMOB

14 | Tlepuoamyueckasi CuCTEMa XUMHUYECKUX DJIEMEHTOB U
CTpOEHHE aTOMOB

15 | MonHast xuMHuueckasi CBsI3b

16 | KoBaneHTHast HENoJsIpHAs CBsI3b

17 | KoBaneHTHas noJyisipHasi CBsI3b

18 | Meramumaeckas CBS3b

19 | O6061eHre u cucTeMaTu3anus

20 | KonTponbHas padota Nel "ATOMBI XUMHYECKUX
371€MEHTOB"

Ilpocmuie éewgecmea (7 uacog)

21 | IIpocTeie BemecTBa - METAJLIBI

22 | IlpocTeie BemecTBa - HEMETAJIIBI

23 | KonnuectBo BemecTBa. Monb. MonspHas macca

24 | Mounsipablil 00b€M ra3000pa3HbIX BEIIECTB




25 | O600uIeHre 1 cucTeMaTU3aus

26 | Pemenwue 3anay mo dhopmyne

27 | KontpoawsHas pabora Ne2 "IIpocTtrie BemecTra"

CoennHeHHs1 XUMHYECKUX 3J1eMeHTOB (13 yacoB)

28 | Crenienp okuciieHus. buHapHbIC COCTMHEHUS

29 | Oxcunpl. Jletyurie BOIOPOAHBIE COSIMHEHUS

30 | OcHoBanus

31 | Kucmaorer

32 | Conm, KaK MPOM3BOIHBIE KUCIOT M OCHOBAHUN

33 COJ'II/I, KaK IMPOU3BOAHBIC KMCJIOT U OCHOBaHUM

34 | OcHOBHBIE KJIACCHI HEOPTaHMYECKUX BEIIECTB

35 | Amop(dHBIC U KpUCTAJUTMUECKHUE BEIIECTBA

36 | YUucrtele BemecTsa U1 cMecu. QUUCTKA BEILIECTB

37 | IIpakTuaeckast padborta No2 "ouncTka 3arpsi3HEHHON
MOBApEeHHOM coyin"

38 | MaccoBas u 00beMHAs J10J11 KOMIIOHEHTOB CMECH

39 | [Ipaktuueckas paborta Ne3 "[IpurotoBieHue pacTBopa c
3aIaHHON MaCcCOBOM JI0JIEH pacTBOPEHHOTO BemecTBa"

40 | KontpomnbHas padora Ne3 "CoeanHeHHsS] XUMUYECKIX
2JIEMEHTOB"

H3zmenenusn, npoucxooawue c eeujecmeamu (11 uacos)

41 | ®usuueckue ABICHUA. Pa3nenenue cmeceit

42 | 3aKk0oH cOXpaHEHHS MacChl BEMIECTB. XUMUYECKHE
YpaBHEHUS

43 | CocraBieHre YPaBHCHUI XUMHUECKUX PEaKIIHN

44 | PacueTsl 10 XUMHUYECKUM YPABHEHUSIM

45 | Peaknuu paznoxkeHusi. [loHsTHE O CKOPOCTH XUMUYECKON
peakuuu. Katanusaropsl

46 | Peaknum coenuaenus. llermoukn nepexompon

47 Peaknun 3amenienus. Psg akTHBHOCTH METaJIJIOB

48 | Peakmum oomena. [1pasmiio beproiie

49 | Tumpl XUMHYECKUX peaKii Ha IpUMepe CBOWCTB BOJIBI.

50 | O6o0uIeHue ¥ cucTeMaTU3aus

51 | KonTponbHas paborta N4

Pacmeopenue. Pacmeopul. Peakyuu uonnozo oomena u
oKucaumenbHo-eoccmanosumesnvhule peakyuu (14 uacos)

52 | PactBopeHue Kak (PU3MKO-XMMHUYECKHIA TIPOLIECC.
PactBopuMocTh

53 3J'ICKTpOJII/ITBI 1 HCOJICKTPOJIUTHI




54

OcHoBHbBIC TTOT0XKEHHS D],

55 | MonHble ypaBHEHMS

56 | Kucnotsl B cBeTe TEOPHH DIEKTPOTUTUIECKON
JMCCOIMAIINY, UX KIacCU(UKaIus, CBOICTBA

57 | Kucnotsl B cBeTE TEOPHHU DIEKTPOIUTUIECKON
JMCCOIMAIINY, UX KIaccu(UKaIus, CBOICTBa

58 | OcHoBaHUs B CBETE TEOPUH IEKTPOIUTHIECCKOM
JMCCOIMAIINY, UX KIacCu(UKaIus, CBOICTBA

59 | OcHoBaHus B CBETE TEOPUH IEKTPOIIUTHYECKOM
JMCCOIMAIINY, UX KIacCu(UKaIus, CBOICTBA

60 | Okcunpl, BX KiaccuGUKalms ¥ CBOMCTBA

61 | Comum B cBete TOJ/I, ux cBoiicTBa

62 | 'eHeTnyeckas CBS3b MEX]y KJIaCCAMU HEOPTaHUYECKHIX
BEILECTB

63 | [IpakTudeckas paboraNed. reHeTUUECKAs CBAsI3b MEXKTY
KJIacCaMU HEOPTaHMYECKHUX BELISCTB

64 | OKHCITUTETHLHO-BOCCTAHOBUTEIBHBIC PEAKITHH

65 | CBoiicTBa, NPOCTHIX BEIIECTBTB - METAJIOB
HEMETaJUIOB, COJIeH U KUCITOT B cBeTe TO/]

Hmozoeoe noesmopenue (3 uacos)

66 | O6oOIIeHHe U cCUCTeMAaTH3aIHs 3HAHUH 32 Kypce 8 Kiacca.
Penienue pacueTHbIX 3a7a4

67 | O0oOmeHue 1 cucreMaTH3alys 3HaHUM 3a Kypc 8 kiacca.
Pemenne pacueTHsIX 3a1a4

68 | MroroBast KOHTpoOJIbHAs paboTa

3.2TEMATHYECKOE IINTIAHUPOBAHHE. 9 KJIACC

2 yaca B HEJIeNII0, UTOro 68 4acoB

Ne | Tema ypoxka

Iloemopenue (6 uacoes)

IToBropenue. CTpoeHne aroma

[ToBTOpenune. XumMnueckas CBs3b

HOBTOpCHI/IC. Knaccnr HCOPraHNYCCKUX COeIUHEHUH

[ToBTopenue. Kiaccupukanus XuMHUecKUX peakiui

OB WN -

[ToBTrOpenue. Xumuueckrne CBOMCTBA HEOPTaHUUECKUX
BEILECTB

(o3}

HOBTOpCHI/IC. Pemenne 3amau

Beeoenue. Obwana xapaxmepucmuka XumMu4ecKux




971eMEHM 08 U Xumuieckux peaxkyuit (8 yacos)

7 XapakTepucTUKa XUMUIECKOTO DJIEMEHTA TI0 €ro
MOJIOXKEHHUIO B MIEPUOUICCKON TaOIUIIE XMMUIESCKUX
anemeHToB JI.W. Meneneena

8 XapakTeprucTHKa XUMHYECKOTO 3JIEMEHTA TI0 €T0
MOJIOKCHUIO B MEPUOIUICCKON TaOIUIE XUMUYIECKUX
anemenToB .M. MenaeneeBa

9 CBolicTBa OKCUIIOB, KMCJIOT, OCHOBAHUM U COJIEH B CBETE
TO/

10 | I'enetuyeckue psibl METALIIOB U HEMETAIIJIOB

11 | Xumudeckas opraHuzaius ;KUBOH M HEXKHUBOU IMPUPOIBI

12 | Knaccudukanus XHMHYECKUX PEaKIUi 10 Pa3IMIHBIM
OCHOBaHHSM

13 | TloHATHE O CKOPOCTH XUMHUYECKON PEAKIIHH.
KaraymsaTopsl

14 | O0o0O0LIEHnEe U cucTeEMAaTHU3ali 3HAHUH 10 TEME.
KonTtpouns

Memannwt (17 uacos)

15 | [Tonoxxenue meramoB B [ICXD JI.U. Menaeneena.
OO6mue Gpu3nIecKre CBOMCTBA METAJIOB

16 | XumuuecKkue CBONCTBA METAJIIOB

17 | Xumudecknue CBONCTBA METAJLIOB

18 | CmnaBbl

19 | Meramisl B ipupojie. OOIIHe CriocoObI MOTyUIeHUS
METaJIJIOB

20 | O6mwme MOHSITHS 0 KOPPO3HH METAJIOB

21 | llenouHbIe METAILIBI

22 | CoeuHEHUS ICIIOYHBIX METAJJIOB

23 | OOmias xapakTepuCTHKa METAJUIOB 2 TPYIIIbI TTTaBHOU
TIOATPYTITIBI

24 | BaxxHelme COeIMHCHHSI IEeT0YHO3EMEIIbHBIX METAIIJIOB

25 | AnroMuHMIA

26 | CoenuHeHnss ATIOMUHAS

27 | XKemneso, ero crpoenue, (hU3HMUECKUE U XUMUUYECKUE
CBOICTBA

28 | I'enernueckue psaasl xkenesa (+2) u (+3). Baxneitmue
COJIH JKeJie3a

29 | Ilpaktuueckas padora Nel "[lonyuenue coenuHeHU

METAJUIOB M U3yYEHHE UX CBOMCTB"




30

O00011IeHre 1 cUcTeEMaTU3aIMs 3HAHUI 10 TEME
"MeTtamier"

31 | KonTtpoasHas pabora Ne2 "Metaybr"
Hememannwt (27 uacos)

32 | HemeTayuibl: aTOMBI M IIPOCTHIE BelecTBa. Bo3ayx.
Kucnopon. O3on

33 | Bogopon. Bona

34 | T'asorensl

35 | CoenuHeHnus rajoreHoB

36 | Ilomyuenue rasoreHoB. buonoruueckoe 3HaueHue
rajioreHoB. [Ipumenenune

37 | Kucnmopog

38 | CocraB BO3/1yxa

39 | Cepa u ee coequHEHUS

40 | Cepnas xkucnota. OKUCIUTETFHBIE CBOWCTBA CEPHOM
KHUCJIOTBI

41 | Pemenue 3a1a4 1 ynpaxHeHUi

42 | Aszor

43 | AMMuak

44 | Conn aMMOHUS

45 | KucnoposHble COeIMHEHUS a30Ta. A30THAs KUCJIOTa U ee
COJH

46 | OkucnuTelbHble CBOMCTBA A30THON KHCIIOTHI

47 | ®ocdop u ero coeTMHEHUS

48 | Pemenue 3a1a4 ¥ ynpaxHeHUH

49 | Yruepon

50 | KucnopoHble coelMHEHHs yriiepoja

51 | Yruepon - ocHOBa BCeil )KUBOW MPUPOABI

52 | Ilpaktuueckas padorta Ne2 "[lomyuenue u cobupanue,
pacro3HaBaHue ra3oB"

53 | Kpemuuii u ero coeTmHeHUs

54 | CunkaTtHasi IPOMBIILIEHHOCTb

55 | Pemenue 3aa4 v ynpaxxHeHuUi

56 | Ilpaktuueckas paborta Ne3 "[lonyuenune coequHeHUH
HEMETAJUIOB M H3YYE€HHE UX CBOMCTB"

57 | O6o01ieHne U cucTeMaTru3alys 3HAaHUN 10 TeMe
"Hemerasner"

58 | KonTponbHas padora Ne3 "Hemeramisr"




0o000wenue 3Hanuil O XumMuu 3a Kypc 0CHOBHOU XUMUU
(10 uacoes)

59 | Ilepuoauyeckuii 3aKOH ¥ IEPUOUYCCKAs CHCTEMA
XUMHUYECKUX HJIEMEHTOB B CBETE CTPOCHHUSI aTOMa

60 | Ileproguyeckuii 3aKOH ¥ IEPUOUIYCCKAS CHCTEMA
XUMHUYECKUX HJIEMEHTOB B CBETE CTPOCHHUS aTOMa

61 | Buabl XUMHUYECKUX CBSI3€H U THIIBI KPUCTAIUTMYECKUX
peuieTok. B3anMocBs3b CTPOEHNS U CBOMCTB BELLIECTB

62 | Knaccudukanus XMuMUYECKUX PEaKIUi 10 pa3InuYHbIM
MpU3HAKAM

63 | CKOpOCTh XMMHYECKUX PEAKITHI

64 | Kimaccuduxanms 1 CBOWCTBAa HEOPraHUIECKHUX BEIIECTB

65 | I'enernyeckue psiibl METAILIA, HEMETANJIA U IEPEXOAHOTO
MeTajula

66 | MroroBast KOHTpoOJIbHAs paboTa 32 KypC OCHOBHOM IIKOJIBI

67 | IlonBeneHue UTOrOB

68 | [loxBeneHue UTOrOB




