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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepaibHONl paboueil mporpammbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPENnoAaBaHus y4eOHOTo mpeaMera « XuMHUsH)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4eOHOro  Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEpUAIBLHOM EIUHCTBE MHPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKOM 0€30MacHOCTH, IPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4yeOHOW  JIesITeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAy4YHBIM 3HAHMSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOI BKJIaJ B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIIEr0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 JICKTPOJIUTHYECKON JHUCCOLMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEHM MPAKTUYECKOTO MPUMEHEHUSI U TOJy4YECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMWS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HAyKW Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOU
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHN MHPOBO33PEHUECKOTO XapakTepa, s3blka HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHMM TpaBMJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY IPUHATHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAHUSI LEHHOCTM XUMUYECKUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).

TemaTndeckoe MIaHUPOBAHKWE y4eOHOTO mpeamera «XUMHEs» COCTaBJICHO C
ydeToM pabouell mporpaMMbl BOCHUTaHUSA. BocnuTarenbHBI  TOTEHIHAI
y4eOHOro mpeamera «XUMHD) pealn3yeTcs uepes JOCTIKEHHE CICAYIOLIHMX IIEIEBbIX



OPUEHTUPOB PE3yJbTATOB B BOCHHUTAHHWW, PA3BUTHH JHYHOCTH OOYYAIOIINXCS HA
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHUs:

—FpaofcdaHCKoe eocnumanue.

-3HAIOIIMMA W NPUHUMAIOIIMK  CBOK  POCCHUMCKYH)  T'PaXTaHCKYIO
MPUHAIIICKHOCTh (MIACHTUYHOCTh) B MOJUKYJIBTYPHOM, MHOTOHAI[MOHAIILHOM U

MHOFOKOH(I)GCCHOH&JIBHOM pOCCHfICKOM O6HI€CTB€, B MUPOBOM COO6HI€CTB€;

-IIOHUMAIOILUH COIIPUYACTHOCTh K IIPOHUIOMY, HACTOAIICMY H 6YIIYHIGMY
Hapoda POCCI/II/I, ThICSTYCIICTHEH HCTOpHUHU pOCCHﬁCKOﬁ rocygapCTBCHHOCTH Ha
OCHOBC HCTOPHUYCCKOI'O IMPpOCBCUICHUA, pOCCHﬁCKOFO HanmTMOHAJBbHOI'O

HCTOPHUYCCKOI0 CO3HAHMA.
-HampuomuquKoe eocnumarnue.

'CO3HaIOIHHﬁ CBOIO HAOMWMOHAJIBbHYIO, OTHHYCCKYIO IIPHHAIJICIKHOCTD,

JTO0SIUI CBOM HApOJ, €T0 TPAIUIIUH, KYJIBTYPY;

-IIPOSIBJIAIOIINN YBAXKEHUE K HCTOPUYECKOMY M KYJIBTYPHOMY HACJIEIUIO
CBOECTO W Jpyrux HapoaoB Poccum, cuMmBoOnaM, Mpa3gHUKaM, HaMITHUKAM,

TpaguLUAM HapOJIOB, TPOKUBAIOIINX B POJHOM CTPaHE;

-IPOSABJISIIOIIANA UHTEPEC K MTO3HAHUIO POJHOTO SI3bIKA, HCTOPUU U KYJIBTYPBI

CBOETO Kpasi, CBOETr0 HapoJia, Apyrux HapooB Poccuu;

-3HAIOIIMNA U YBAXKAKOIINUM TOCTHXKEHUs Hameh Ponunel — Poccuu B Hayke,
HUCKYCCTBE, CIOpPTE, TEXHOJOTHAX, OOEBbIC MOJBUTH U TPYAOBBIC JTOCTHKCHUS,

repocB M 3alllUTHUKOB OteuecTBa B IMpouIjioM U COBpEMCHHOCTH.
ﬂyxoeHo—Hpaecmeeﬁﬁoe eocnumarnue.

-BBIpa}KaI-OHII/Iﬁ IOTOBHOCTh OILICHHUBATh CBOE IMOBCACHHUC M IIOCTYIIKH,

MOBEJICHUE W TOCTYNKH APYTUX JIOJEH ¢ MO3UIMK TPaAUIIMOHHBIX POCCHUMCKUX



AYXOBHO-HPABCTBCHHBIX HGHHOCTGI\/II H HOPM C y‘-IéTOM OCO3HaHUuA HOCHeI[CTBI/IfI

MOCTYIIKOB;

-BLIpa)KaIOH_II/Iﬁ HCTIPpUATHUC AHTHUTI'YMAHHBIX W adCONHAJIBHBIX IIOCTYIIKOB,
MMOBCACHM:, IIPOTHUBOPCHAIUX TPAAUIITHMOHHBIM B Poccun AYXOBHO-HPAaBCTBCHHBLIM

HOpMaM U OCHHOCTSM,

-IPOSABJISIIOIIANA YBAKEHUE K CTapIIMM, K POCCUHCKUM TPAAUIMOHHBIM
CEMEHHBIM LEHHOCTSIM, HHCTUTYTY Opaka Kak COI03y MYKUMHBI M SKEHILIHUHBI JUIs

CO3aaHusA CCMbU, POXKIACHUA U BOCIIMTaAHHA I[GTGﬁ.

Qusuueckoe 6ocnumanue, Qopmuposanue  Kyibmypvl 300p06bsl U

IMOYUOHATIbHOZO 6]161207’10]1_)/1{%}1.'

-HOHI/IMaIOH_[I/Iﬁ OCHHOCTb JKM3HH, 3J0POBbIA U 6€3OHaCHOCTI/I, 3HAa4YCHUC
JIMYHBIX YCI/IJ'IHﬁ B COXpPAaHCHHU 3O0POBbA, 3HaI-OIHI/II>’I n CO6JIIOII&IOIHHﬁ IIpaBHjia

0e301acHOCTH, 0€30IMaCHOTO TTOBEICHHMS, B TOM YHCJIe B MH(OOPMAIIMOHHOM cpeie;

-BBIPAXKAIOIUN YCTAHOBKY Ha 370POBBIM 00pa3 KU3HU (310pOBOE MUTAHUE,
COOJIIOJICHNE TUTUECHUYECKUX TMPaBUJl, COATaHCHUPOBAHHBIN PEXUM 3aHATUUA H

OTJIbIXa, PETYISIPHYIO (PU3NYECKYIO aKTUBHOCTH);

-TIPOSIBIISIIOIIMN HETIPUSTHE BPEIHBIX NMPUBbIUEK (KypeHUus, yHnoTpeOJaeHUs
QJIKOTOJIsl, HAPKOTUKOB, UTPOBOM M HHBIX ()OPM 3aBUCHUMOCTEN), TOHUMAaHUE HUX

MOCJIEACTBUM, Bpea sl (U3NYECKOro U TICUXUYECKOTO 3/I0POBbS;

-yMEIOIIUNA O0CO3HAaBaTh (PU3NYECKOE M IMOILIMOHAIBLHOE COCTOSHHE (CBOE U
IpYTUX JIOAEH), CTPEeMSIIMICS YOpaBisITh COOCTBEHHBIM SMOLMOHAIbHBIM

COCTOSTHHEM;

-CriocoOHEBIN aJanTHUPOBATHCS K MEHSIOIIUMCS COIIMaJIbHBIM,

I/IH(I)OpMaHI/IOHHBIM " IIPUPOAHBIM YCIOBUAM, CTPECCCOBBIM CUTYAIUSAM.

- Tpyoosoe socnumanue:



-YBAXKAIOLNN TPYA, PE3YyJbTaThl CBOETO TPYAA, TPYJAa APYTUX JHOJACH;

-MPOSIBIISIIONINN UHTEPEC K MPaKTUYECKOMY M3Y4YeHHIO npodeccuil u Tpyna

pas3IMdIHOTO poaa, B TOM YHCJIC HAa OCHOBC IIPUMCHCHUA IIPCAMCETHBIX 3H3HHI>1;

-CO3HAIOUIMI BaXXHOCTh TPYIONIOOMs, OOy4YeHHs Tpyady, HaKOIUICHUS
HaBBIKOB TPYJAOBOM JEATEILHOCTH HAa MPOTSHKEHUU JKU3HU Uil YCIICIIHOM

npodeccHoHaTBHON caMOopeann3auy B POCCUHCKOM OOIIECTBE;

- YY9aCTBYIOIIMKA B PEIICHUU MPAKTUICCKUX TPYAOBBIX €T, 3a/1a4 (B CEMbE,
00111e00pa30BaTeIbHON OpraHu3alu, CBOEH MECTHOCTH) TEXHOJOTHYECKON U
COIIMAJIbHON HAIPaBJICHHOCTH, CIIOCOOHBIH WHUIIMUPOBATH, IUIAHUPOBATH W

CaMOCTOATCIBbHO BBIIIOJHATH TAKOTO poda ACATCIIBHOCTD,

BBIPAXAIOIIMM TOTOBHOCTh K OCO3HAHHOMY BBIOOPDY W TMOCTPOCHUIO
WHUBUYyAIbHOM TPaeKTOpUH OOpa3oBaHUs U >KU3HEHHBIX IUIAHOB C Y4ETOM

JUYHBIX U OOIIECTBEHHBIX HHTEPECOB, MMOTPEOHOCTEHA.
JKonocuveckoe gocnumanue:

-MIOHUMAIOIIMKM  3HAYEHUE U TJIOOAIBbHBIM  XapakTep HSKOJOTMYECKUX
npobisieM, MyTed MX pEIIeHUs, 3HAUYEHUE HKOJIOTMYECKON KyJbTypbl YelOBEKa,

00I11eCTBa;

-CO3HAIONINI CBOIO OTBETCTBEHHOCTh KAaK TPAXKJAaHWHA W TOTPEOUTENS B

YCJIOBHUSIX B3aUMOCBSI3U MPUPOTHON, TEXHOJIOTUYECKON U COLIMAIILHOU CPEI;

-BBIPAXKAOIIMKA AKTUBHOE HENPUATHE JIEUCTBUM, NPUHOCAIIMX BpPEL

IPHUPOJIC;

-OpI/IeHTHpOBaHHBIﬁ Ha IIPUMCHCHHC 3HAHUM €CTECTBECHHBIX M COLMAJIbHBIX
HAayK Jid pCHICHHA 3a1a4 B obnactu OXpaHbI HPUPOAbI, IINIAHUPOBAHUA CBOHX

IMOCTYIIKOB XU OICHKH X BO3MOKHBIX HOCJ'ICI[CTBI/Iﬁ JJIA OKPY)I(aIOHIGﬁ CpEanbI;



-y4aCTBYIOIIIMA B MPAKTUYECKOM  JIESTEIBHOCTH  JKOJOTMYECKOM,

IPUPOAOOXPAHHON HAIIPABICHHOCTH.
Llennocmu nayuno2o nosHamus:

-BBIpa)KaI-OHII/Iﬁ IMO3HABATCIIbBHBIC HHTCPCCBI B  PA3HBIX IIPCAMCTHBIX

00JacTsIX ¢ YIETOM WHIUBUYATBHBIX HHTEPECOB, CIOCOOHOCTEH, TOCTIKCHHUIA,

-OpPICHTI/IpOBaHHBIﬁ B JICATCIIBHOCTH Ha HAYYHBIC 3HAHUSA O IIPHUPOAC U

OOLIECTBE, B3aMMOCBS3SIX YEJIOBEKa C MPUPOJIHON U COLIMAIBHON CPeIoH;

-pa3BI/IBaIOIHHﬁ HAaBBIKHM HCIIOJb30BaHUA PA3JINYHBIX CPCACTB IIO3HAHUA,
HAKOIUICHUS 3HAHUU O MHpEC (;13511(01321;1, YUTATCIbCKAA KYJIbTYypa, ACATCIbHOCTD B

nH(popMarimoHHOM, I POBOIL cpee);

-JICMOHCTPUPYIOIIMK  HABBIKKM  HAOJIOJCHUM, HaKOIUIeHUs  (haKToOB,
OCMBICJICHUSI OTbITA B €CTECTBEHHOHAYYHOU M TyMaHUTApHON 00JIacTsIX MO3HAHMUS,

HCCHG}IOB&TCJ’IBCKOﬁ ACATCIIBHOCTH.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMaluen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MIPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHIO M TIO3HAHUWIO, JFO003HATEIHHOCTHh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOSKTHOM M  HCCIIEIOBATEIIbCKOMN
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJICICTBUU WU
HETPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs C YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBIICHHIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TMOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJJaTh 3a XOA0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMALIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3InyHbIE METOJbI U 3alpoChl MPU TMOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOI'O UCIIOJIb30BAaHUS PA3IUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M aHAJW3UpPOBaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHUSI 3a/laBaTh BOMPOCHI (B XOJ€ Juajora W (WIM) AUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbBHOM W MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33]IaHUN.

NPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYyYEHHI0O HOBOIO 3HAHWS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kjacce npeMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToM, MOJIEKyIa,
XAMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2h(EKT peakiumu,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsE KOHILIEHTpAIsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTb cMbIca [lepunomnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHa ABOTaJpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xummuyeckux osaementoB . .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBRA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOW MacCOBOW JOJIEM PACTBOPEHHOIO BENIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kjacce npeaIMeTHbIC pe3yJibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBSA3b, TEIJIOBOU AP HEeKT
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTaJu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHWYECKOW peaKkUuuu, MPEAeTIbHO OIMyCTUMas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENEIATh BAJIGHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME MU CIEHUPUUYECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;

e TIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIUHCIATH OTHOCUTENBHYIO MOJIEKYJISAPHYIO W  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e CcOONIOAATH  TpaBWIA  MOJB30BAHMS  XUMHUYECKOM  TOCyqoll U
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIMSMHU [0 BBIIOJHECHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONINE  KAYEeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

e TPUMEHATH OCHOBHBIE OTEPAIMU MBICTUTEIHHONU NEATEILHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).

COAEPKAHUE OBYUYEHUSA

8 KJIACC

IlepBoHavaibHbIE XUMUYECKHE TIOHATHS

[Ipenqmer xumun. Posib XMMUK B KU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3WYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BeniecTB. [loHATHE O MeTOmax MO3HaHWsA B XUMHUH. YHCTHIC BEIIECTBA U CMECH.
CriocoObl pa3aeieHust CMECei.

ATOMBI M MOJEKYJbl. XHUMHUYECKHUE dJIEeMEHThl. CHUMBOJIBI XHMHUYECKUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.



Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTHocHTeNbHAs MOJEKYJsIpHas Macca. MaccoBast o1 XUMUYECKOTO 3JIEMEHTa B
COCJIMHEHNUU.

KonunuectBo BemectBa. Monbs. MossipHass Macca. B3anMOCBsI3b KOJIMYECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMHUYECKUX COECTMHEHU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKasi PEaKUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MaccChl BELIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XMUMHUYECKUX peaklnil (COeUHEHHUS], Pa3I0KEHMS], 3aMEILIEHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B J1aOOpaTOpUU U
npuéMaMu oOpalieHusl ¢ J1abopaTOPHBIM 00OPYJOBaHUEM, U3yYEHHE U ONHUCAHUE
¢u3nyecKkux CBOMCTB OO0pa3lOB HEOPraHUYECKUX BEIIECTB, HaOJIOJEHHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHUE CBEYHU, NMPOKAIUBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MENa C KUCIOTOMN) SBJICHUN, HAOIIOICHUE U
ONMCAHME NPU3HAKOB IPOTEKAHUs XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xenes3a ¢ pactBopoM cos meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbIIIapUMBaHueE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHUE OUUCTKHU ITOBAPEHHOMN
CONMM, HaONIOGHHE W  ONHMCAHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPaHEHUS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(ILIapOCTEePKHEBBIX ).

Ba:kHeiiue npeacTaBUTE/IM HEOPIrAaHNYECKHUX BELECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopos — 3J€MEHT U MpOCTOe
BelecTBo. Haxoxxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenne kucimopoaa. CrnocoObl
MOJIyYeHHUs] KUclopoda B JabopaTOpud W IPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAupUKaIUs KUCI0pOoaa.

TennoBort 3h(EKT XUMHUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPEaKUWH. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUE
BO3/1yXa, YCWJICHUE TapHUKOBOTO A (PeKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bomopon — »nemeHT M mpoctoe BemecTBo. HaxoxkaeHnue Bomoponaa B
npupone, (u3MUecKkue U XHUMHUYECKHE CBOICTBa, NPUMEHEHHUE, CIOCOObI
nostyueHusi. Kuciaotsl u comnm.

Modnsipabliit 00bEM ra3oB. PacuéTsl o XUMHUYECKUM YpaBHEHHSIM.



dusnueckne CBOWMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmueckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHUJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duznueckue U XUMHUYECKUE
CBOMCTBa OKCUJOB. [lonyueHne OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIEC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE W XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[lomy4yeHne KACIIOT.

Commu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COCTUHEHHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHusi TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W HU3YUYCHHE
CBOMCTB BOJI0po/ia (TOpPEHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHHE OOpa3ll0B BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBaHHUE OCOOCHHOCTEW PACTBOPEHMS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEEIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOIECHUCTBUE BOJBI C METAIIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),
uccieoBaHue oOpas3IOB  HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJIOICHNE U3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3yueHue B3aumojneicTBua okcuaa meau (ll) ¢ pactBopoM cepHOl KHCIOTHI,
KUCJIOT C MeTajulaMHu, peakluil HeUTpalu3aluu, TOJIyYeHHE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHUE OJIHOTO MeTajlla JPYTMM U3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad MO0 TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COEIMHECHUI.



Iepunoanuyecknit 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aemMenToB JI. U. MenpeneeBa. CtpoeHue arTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE METaJLIbI,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aMPOTEpPHBIE OKCHIBI
Y THUJIPOKCHU/IBI.

[Tepnognuecknii 3axoH. [lepuoanueckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas u  JJIMHHONEpUOAHAs  (OPMBI
[Tepuoanueckont cucrembl xumuueckux aneMeHToB [l. 1. MenneneeBa. [lepuobl
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbIXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremnl [[. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoguyeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnmuueckass cBs3b. KoBajlleHTHas (moOJisipHass M HENOJSpHas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Iponiecchbl OKMcIeHns U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LIMHKA C pPAacTBOPAMM KHUCJIOT M IIEJIOYEH, NPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUIUN
(ropenue, peakiiy pas3ioKeHHs], COSTUHEHU).

Mexcnpeomemmnoie ceasu

Peanuzanmss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHM B § Kiacce
OCYILIECTBIISIETCSl 4Yepe3 MHCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO11ue ecTecTBEeHHO--HAayUHbIe MOHATH: HAYYHbIN (aKT, TUIOTE3a, TeOopus,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNepUOJUIHOCTb, HaOIIO/CHNUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.



@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIIBI, PAJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3MUeCcKHe BEIMYUHBI, AMHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/1b!1, ConHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOIBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeurecTBo M XUMHYECKasi peaKIHs

Ilepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kalaus, KAJIbIUA W HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKECHUEM »JJIeMEHTOB B Ilepumonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNUYECKUX BELIECTB.

Knaccudukanusa XuMUYecKUX peakuuid Mo pa3audyHbIM MPU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEHEN OKHCIEHUS XMMHUYECKHX DJIEMEHTOB, MO 00paTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [[oHATHE O TOMOTreHHbBIX M I'e€TepOTr€HHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO

paBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBneHue  ypaBHEHUH

OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUA C  HCIOJIB30BAHUEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOIUAIUN. DIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMHu4ueckoi cBsizu. Crenens auccoranyy. CUIbHBIE U ClIa0dble AIEKTPOJIUTHL.

Peakuuu nonHOro oOMeHa. Y cioBusl MPOTEKaHMs PeaKIil HOHHOTO OOMEHa,
MOJHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,



OCHOBaHMII W CcoJiell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura W anmaza), CIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOM peaKIuu
OT BO3ACHCTBUS pPAa3IMUHBIX (PAKTOPOB, HCCICIAOBAHUE BJICKTPOMPOBOAHOCTH
pacTBOPOB BEUIECTB, MpolLEecca AUCCOLNUALNMA KHUCIOT, WIEJIOYEed U COJIEH
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKU  TPOTEKAHHS  peakluuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakUuu pas3ioKEeHUs, COCTMHEHUs), PacllO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAKUUHA HAa HOHBI, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

Hemeranibl 1 MX coeiMHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHblEe CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalaM{, HEMeTalllaMH, WIeJo4amMu). XJIIOPOBOAOPOI.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IOJY4YEHHE, NMPUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue M (puamyeckue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Quznueckue U XUMHUYECKHE CBOMCTBa (00IIME Kak
NpEeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAs! pEaKIUs Ha
cynb(dar-uon. Haxoxmenue cepbl U €€ COCNMHEHHWA B MpUpOJie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka 37MeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIIEHHA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
buznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nuecKue 1 XUMUYECKHUe CBOMCTBA, MONyuyeHrue U npuMenenue. Cou aMMOHUS,



X QU3NYECKUEe U XUMUYECKHE CBOWMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMru4ecKoe 3arps3HeHUe OKPYKalolIe cpelibl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HCHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
atoTponHbie Moaudukammu (ochopa, GU3MUIECKUE W XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GU3NIECKUE U XUMHUYECKUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdaTtoB B KaueCcTBE MUHEPAIbHBIX YI00pEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEpOA,  aJUTOTPOITHBIC
MOAM(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3HUYECKHE U XUMHUYCCKHEC
cBoiictBa. AncopOuus. Kpyrosopot yriepoaa B npupojie. OKCUIbl yriiepojaa, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HAa JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TMOTEIJICHUS KJIMMaTa, MapHUKOBBINA
s dekrt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKH BaXKHBIX BEIECTBAX: JKUpaX, OCKax, yriieBojgax — U X
polli B OJKM3HU UEJOBeKa. MaTepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npuMenenue. CoenuHeHus: KpeMHusi B mpupojge. OOmiue mnpeacraBieHus: 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. Ba)KHEWIINE CTPOUTEIbHBIC MaTepHAIIbl: KepaMHuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTEIHHBIX MATEPHAJIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuiui IKcnepumenm:

H3yueHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalIue (PU3NUECKHEe W XWMHUYECKHE CBOMCTBA
TQJIOTEHOB M WX COCIWHEHHWHA (BO3MOXKHO HCIIOIH30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHWE C 00pa3llaMu XJOPUAOB (TajlOre€HUIOB), O3HAKOMJICHHE C



oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXKHO  HMCIOJb30BaHHE
BUJICOMATEPHAIOB), HAOIIOICHNE TIpoliecca OOYTIUBaHUS caxapa IO JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHUYECKHX CBOMCTB
pa30aBIIeHHON CEpPHOM KUCIIOTHI, MPOBE/IEHNE KaUeCTBEHHOM peakIuu Ha cylbdar-
WOH W HaOJIOJIeHHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBoiicTBaMH a3oTa, (ochopa W UX coenWHEHUN (BO3ZMOXKHO HCIOJIB30BAHHE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoTydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHMS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
UX IPOTEKaHHUsI, B3AMMOJIEVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEMIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHUE MoZENnen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM MpPOTHBOrasa, MOJIy4eHHe, COOMpaHHe, paclio3HaBaHUE U H3YUYCHHE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peaklUuid Ha KapOoHAT U
CUJIMKAT-MOHBl W W3yYEHHE MNPU3HAKOB HUX NPOTEKAHUs, O3HAKOMIICHHE C
MPONYKIMEN CHUJIMKATHOM IPOMBINIUIEHHOCTH, PEIICHHE JKCIEPUMEHTAIBHBIX
3a/1a4 110 TeMe «BaxkHenmme HeMeTaulbl U UX COCITUHEHUSY.

MeTtasibl U X COCAUHEHUSA

OO01ast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayundeckas CBsi3b U
METaJUIMYecKass  KpUCTAUIMYECKass  peIETKa.  JJIEKTPOXMMUYECKHH  pAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Koppo3uu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMN,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX
COCIMHEHUM.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHUE B Tpupoe. Pu3nyeckue 1 XMMUYECKUE CBOMCTBA MAarHus
U Kanpuusa. Baxseilmmne coenuHEHWs Kaiabuus (OKCUZ, TUAPOKCHI, COJIH).
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XUMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAeHWE B mnpupoae. dPusumueckue u



XUMHYECKHUE CBOICTBa amtoMuHUsA. AMpOTEpHbIE CBOMCTBA OKCHIA U THIPOKCHIIA
AITFOMUHUS.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *xene3a. OKcu b, THAPOKCH bl U colu xenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJydCHUE.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, H3yUYECHHE PE3yJbTATOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJIbIUSg W HATpHUsl C BOJOM (BO3MOYKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCAa TOPEHUS JKEe3a B KHCIOPOJe
(BO3MOXKHO  HCIIOJIb30BaHHWE  BUIECOMATEpHUAJIOB), MNPHU3HAKOB  MPOTEKaHUS
KAUEeCTBEHHBIX PEAKIM HAa MOHBI: MarHus, KaJblMs, AIFOMUHHUS, [IMHKA, KEJe3a
(1) u xeneza (1), mequ (11), HaOMrOIEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IUITAMEHU HWOHAMHU HaTpusl, Kaldusl W Kaiublusad (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB T'MAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHJIA IMHKA, PELIEHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHenmue
METaJUIbl U UX COCTUHEHUS.

XHMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XKU3HM YeJoBeKa. besomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuui B ObiTy. IlepBas momoins npu
XUMHUYECKUX OKOTaX U OTPABICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolled cpefbl (mpedenbHas J0mycTUMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooeMm.

Xumuueckuii IKCnepumenm:

u3ydyeHrue o0pasloB MaTepuaioB (CTEKJIO, CIUIABbl METAJIOB, MOJIMMEpPHBIE
MaTepHabl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXINpeAMETHBIX CBS3€M MpU HM3y4eHHMM XUMUU B 9 Kiacce
OCYILECTBIISIETCSI 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX
NOHATUH, TAK W TOHITHM, SIBISIOIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4yHbIM (DaKkT, rumoresa, 3aKoH,
TEOpHUs, aHallu3, CHHTE3, KiIacCupuKalus, MEepUOJUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJEIIMPOBAHUE, HW3MEPEHHE, MOJENb, SBJIEHUE, IaPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUATTBI.



@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIBI, PaJUOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUYECKUM 3apsi, IPOBOJHMKH,
HOJYIIPOBOJHUKHU, JUAJIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKAs]
pemérka, CruiaBbl, (PU3MYECKUE BEIMYUHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE311b1, COHIIE.

buonorust: ¢ortocuntes, npixanue, Oumocdepa, dKOCHCTEMa, MUHEPATBHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, INTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJIBL,
II0JIE3HBIC HCKOITaeMBbIE, TOIUINBO, BOJHBIC pecypchl.
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