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HOACHUTEJBbHASA 3AIINCKA

AgnantupoBaHHasi pabouas mporpaMma IO XHMUHU IS OOyYarouIuxcsl ¢
3aJiep kKol cuxudeckoro pazsutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI TOATOTOBJIEHa Ha OCHOBe @enepallbHOTO TOCYIapCTBEHHOTO
o0pa30oBaTeIBLHOTO CTaHAapTa OCHOBHOTO oOmero obpasoanus (IIpukas
Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287) (manee — ®I'OC O0O0),
denepanabHON alanTUPOBAHHON 00pa30BaTEIBLHOM MPOTPAMMBI OCHOBHOI'O OOIIIETO
oOpa3oBaHus JUIsl 00YYarOlIMXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI
(ITpuka3 Munnpoceuienusi Poccun ot 24 Hoa0ps 2022 1. Ne 1025), @enepanbHoit
paboueil mporpaMmMbl OCHOBHOT'O 00IEero oOpa3oBaHUsA MO Y4eOHOMY IpPEIMETY
«Xumusy, OeaepanbHO MPOrpaMMbl BOCIIUTAHUSA, C YUETOM PACIPEACICHHBIX 10
KJlaccaM TpOBEpsAEeMbIX TpeOOBaHUII K pe3ynbTraraM ocBoeHus DenepanbHON
aJanTUPOBAHHON 00pa30BaTENIbHON MPOTPaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHUs
UIs  OOydarolmuxcsi C 3aJepKKOW TICHXHYECKOTO pAa3BUTHS U DJIEMEHTOB
COJIEpKaHus, MPEJCTaBICHHBIX B YHHUBEPCAIHLHOM KOAM(DPHKATOPE MO XHUMHUH,
Konnenmuu npenogaBaHusi yyeOHOro mpeaMera «XHMHsS» B 00pa3oBaTelbHbIX
opranuzanusx PO, peanusyronumx 0CHOBHbIE 00111€00pa30BaTEIbHbIE IPOIPAMMBI.

[Iporpamma mo XuMuHM pa3paboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

VY4eOHplii mnpeamer «XUMHS»  BXOOUT B INPEAMETHYKO  001acThb
«EcTecTBeHHOHayuHble  IpeaMeTel». B cucteme  eCTECTBEHHOHAYYHOTO
oOpa30BaHMsI XUMHUS KaK y4eOHbII MMpeAMET 3aHUMAaeT Ba)KHOE MECTO B MO3HAHUU
3aKOHOB TPHUPOJBI, POPMUPOBAHUU HAYYHOW KAPTUHBI MHpPA, CO3JAaHUU OCHOBBI
XUMHYECKUX 3HAaHUM, HEOOXOAWMBIX i TOBCEAHEBHOW JKM3HH, HAaBBIKOB
3I0pOBOT0 M 0€301aCHOTO I YeJIOBEKa M OKPY KaroIleH ero cpebl 00pasa *KU3HH,
a TaK)Ke€ B BOCIUTAHUU SKOJIOTMYECKOM KYJIbTYPHI.

VY CcnenHocTh N3y4eHNs XMMHUU CBsI3aHa C OBJIAJICHUEM XUMHUYECKHUM SI3BIKOM,
COOJIIOJIEHNEM MpaBusl 0€30MacHOM padOThl MPHU BHITOJIHEHHH XHUMHUYECKOTO
OKCMIEPUMEHTa, OCO3HAHMEM MHOTOYHCIEHHBIX CBSI3€Hl XHMHH C JAPYTUMHU
npeaMeTaMu IKOJIBHOIO Kypca.

[Iporpamma BkiIO4aeT B ce0si OCHOBBI HEOPTaHMYECKOM M OpPraHUYEeCKOU
xumuu. ['maBHOW wuzaeell mMporpaMmbl SBISIETCS CO3JaHUE 0a30BOr0 KOMIUIEKCA
OTIOPHBIX 3HAHUH MO XUMHH, BEIPAKCHHBIX B ()OpME, COOTBETCTBYIOIICH BO3pacTy
OOyYarOIINXCS U UX 0COOBIM 00pa30BaTEIIBHBIM TOTPEOHOCTSIM.

B comepxaHuu mHaHHOTO Kypca TMPEACTaBiIEHbl OCHOBOIIOJIAraroIne
XUMHUYECKHE TEOPETUUECKUE 3HAHUS, BKIIIOYAIOLINE U3yUYEHUE COCTaBa U CTPOCHUS
BEIIECTB, 3aBUCHUMOCTH HMX CBOWCTB OT CTPOCHHsI, MPOTHO3HUPOBAHUE CBOWCTB
BEIIIECTB, UCCIICIOBAHUE 3aKOHOMEPHOCTEH XMMHUYECKHUX NPEBPALLCHUN U ITyTEU
yIpaBJICHUS UMH B LIEJSX MOJIyUYEHHUs BEIECTB U MAaTEPHUAJIOB.



TeopeTnyeckyr0 OCHOBY H3Y4Y€HUsT HEOPraHMYECKON XHMHH COCTaBISET
aTOMHO-MOJIEKYJIsIpHOE yueHue, llepmommuecknii 3axon JI.MI. MenneneeBa c¢
KPaTKMMH CBEJICHUAMH O CTPOCHHHM aToMa, BUJAX XHUMHUYECKOW CBSI3H,
3aKOHOMEPHOCTSIX POTEKAHUSI XUMUYECKUX PEaKLUH.

B wu3yueHum Kypca 3HauMTeIbHAas pPOJb OTBOAMTCA XUMHUYECKOMY
HKCIIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX M JTAOOPATOPHBIX pPaboT, OMHUCAHUIO
pE3yNbTATOB YYEHUYECKOTO JKCIEPUMEHTA, COOJIIOJEHUI0O HOPM M IMpPaBHII
0e3omacHol paboThl B XUMHYECKOH J1abopaTopu.

Peanuszamuss paHHOM mporpaMMbl B Ipolecce OOy4eHHs IO3BOJIUT
oOyuatoumcsi ¢ 3IIP ycBOUTh KIIIOUEBbIE XUMUYECKUE KOMIIETEHIUU U MOHSIThH
POJIb M 3HAYEHUE XUMUU CPEJIU APYTUX HAYK O MPUPOJIE.

N3ydenne xumMun cnocoOCTBYeT (HOPMUPOBAHHIO Y OOYUAIOIIMXCS HAYYHOTO
MHUPOBO33pEHUS, OCBOEHUIO OOLICHAYYHBIX METOAOB (HAOJIOJIEHUE, U3MEpPEHUE,
HKCIEPUMEHT, MOJIETIMPOBAHHUE ), OCBOCHUIO MPAKTUYECKOTO MPUMEHEHUS HayYHBIX
3HaHUN, OCHOBAaHHOTO HA MEXKIPEAMETHBIX CBA3AX C npeaMeramu « OKpyKaronun
Mup», «®@usuka», «buonorus», «l'eorpadus», «Marematnka» u (popmupyer
KOMIIETEHIIUU, HEOOXOAUMBbIE [Jii TPOJOJDKEHUsT oOpa3oBaHus B  00JacTu
€CTECTBEHHBIX HayK.

N3ydyeHne XuMHHM CHOCOOCTBYeT pa3BUTHIO Yy oOywatomuxcsa ¢ 3IIP
IPOCTPAHCTBEHHOI'O BOOOpaXeHWs, (PYHKUMOHAIBHOW TPAMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTUYECKU aHAIM3UPOBATH MH(OpPMAIUIO, MPEICTABICHHYIO B
paznuuHbIX (opmax. 3HAUYMMOCTh IMpeaMeTa JJisi pa3BUTUS  KU3HEHHOU
KomneTeHmu odyyarouiuxcs ¢ 311P 3akitouaercsi B ycBOEHUU OCHOBBI XUMHUYECKUX
3HaHUW, HEOOXOAMMBIX [UIsl TOBCEAHEBHOM JKM3HU; HAaBBIKOB 3J0pPOBOTO U
O0e30macHOro JJisi 4YeJlOBeKa MW OKpY’)KalIled ero cpenpl oOpa3za KU3HH;
(hOpMHUPOBAHUU FKOJIOTUYECKOMN KYJIbTYPHI.

[TporpamMma oTpaxkaeT coaepxaHue oO0ydeHUs NpeaMeTy «XUMHUS» C yUYETOM
0coOBbIX oOpasoBaTelnbHBIX MOTpeOHOCTel oOyuarommuxcs c¢ 3I1P. Ornagenue
y4€OHBIM MPEIMETOM «XHUMHS» MTPEACTABIAECT ONPEIEICHHYIO TPYIHOCTh MJIs
oOyuaromuxcst ¢ 3[IP. D10 cCBA3aHO C OCOOCHHOCTSIMU  MBICIUTEILHOMN
NEeATEIbHOCTH, NEPUOJUYECKUMU KOJIEOaHUSIMH BHHMAaHHUS, MajbiM OO0BEMOM
namsiTH,  HEJOCTaTOYHOCTbIO  OOIIero  3amaca  3HAHWUN,  TOHMKEHHBIM
MI03HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

Jns mpeodosieHus] TPYJAHOCTEH B M3YyUYEHHHM y4E€OHOrO MpeaMeTa «XHUMUS»
HeoOxoaMMa ajantanuMs o0beMa U XapakTepa ydeOHOro Marepuana K
MO3HABATEJIbHBIM BO3MOKHOCTSIM JIAHHOM KaTeropuu OOydYarolMXcs, y4eT HX
OCOOCHHOCTEHW pAa3BUTHS: HCIOJIb30BAHUE AJITOPUTMOB, BHYTPHUIIPEAMETHBIX H
MEXIIPEIMETHBIX CBS3€H, IOCTENEHHOE YCIOKHEHHE U3y4aeMOIo MaTepuania.



[Ipy wW3yyeHMH XHMHHM HEOOXOAMMO OCYLIECTBISATh B3aWMOJECHCTBHE Ha
ITOJIMCEHCOPHOU OCHOBE.

TeopeTndecknii MaTepra pEKOMEHAYETCS U3y4aTh B IIPOLECCE MPAKTUYECKOU
NEeATENIbHOCTH. BO3MOXKHO BbIENIEHUE OTAENIBHBIX YPOKOB Ha pEUICHHE 3a/1ay B
CBSI3U CO CJIO)KHOCTBIO aHanm3a Tekcra oOywaroumumucs ¢ 3I1P. Opranuueckoe
€IMHCTBO MPAKTUYECKON U MBICTUTEIBHON IeATEIbHOCTH 00YJAIOIINXCs Ha YpOKax
XUMHH CIIOCOOCTBYET IPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XUMHUYECKHX
3HaHUU U ymMmeHuil. Ocoboe BHUMaHue MIPU U3yUYEHUU XUMHUHU YACIAETCS NU3YYECHUIO
«CKBO3HBIX» MTOHATHNA U (POPMUPOBAHUIO HaBbIKA CTPYKTYPHUPOBAHUS MaTepHaa.

Lenu u 3a0auu uzyuenus yuebHo20 npeomema « Xumusy

Obwue yenu w3ydeHuss y4eOHOro mnpeamera «XUMUS» PENCTABICHBI B
@OenepanibHOM paboueld mporpaMMe OCHOBHOTO o00miero obOpa3zoBaHusi. OHUH
aKTyaJIM3UPOBAaHbl C YYETOM HOBBIX IPHUOPUTETOB B CUCTEME OCHOBHOT'O OOLIETO
o0Opa3oBaHMsl, HAIIPABJIEHHOCTH OOYYEHHUs Ha Pa3BUTHE U CAMOPa3BUTHE JINYHOCTH,
(dbopmHpoBaHUEe €€ UHTEIUIEKTA U 001Iel KyJIbTypbl. O0OydYeHHE YMEHUIO YUYUTHCA U
POJOJKATh CBOE 00Opa30BAHHME CAMOCTOSATENIBHO B HACTOSIIEE BpeMs SIBISETCS
OJIHOM U3 BAKHEUIIUX (PYHKIUH y4E€OHBIX TPEAMETOB, B TOM YUCIIE U « XUMUNY.

g oOyuaromuxcst ¢ 3I1P, Tak ke, Kak U 1 HOPMaTUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB,  OCBauMBalOIIMX OCHOBHYIO  00pa3oBaTENIbHYI0  IPOrpaMmy,
JTOMHUHUPYIOILEE 3HAUCHUE MPUOOPETAIOT TaKKE LI, KaK:

(GbopMHpOBaHHE MHTEIUIEKTYaJIbHO Ppa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYOHUYECTBY,  CAMOCTOATEIBHOMY  MPUHATUIO  PEIICHUH, CHOCOOHOM
aarTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KU3HU;

HAIpPaBJIEHHOCTh O0OYYEHUS! Ha CHUCTEMaTHYEeCKOE MPUOOIIEHUE ydaluxcs K
CaMOCTOATENbHON TO3HABATEIBHON JAESITENIbHOCTH, HAyYHBIM U MPaKTUYECKUM
METOJaM TO3HaHUs, (POPMUPYIOIIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

oOecrieueHue yClIOBUM, CMOCOOCTBYIONIMX MPUOOPETEHUIO O00YYarONUMUCS
OMbITa PAa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS W CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIMX YHHBEPCAIIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

dbopMupoBaHHE YMEHHH OOBSICHATH U OIICHUBATh SIBICHUS OKPYXKAIOLIETO
MUpa Ha OCHOBAaHWHY 3HAHUI U ONBITA, IOJIYYEHHBIX [TPU U3YYEHUH XUMUU;

dbopmHpoBaHUEe Y 00yUaIOIIUXCA TYMAHUCTUYECKUX OTHOILICHUM, TOHUMAaHHUS
LHEHHOCTH XUMHUYECKUX 3HAHUM NJIsl BBIPAOOTKU KOJIOTMUECKH LEIecO00pa3HOro
NOBEIEHUsI B OBITY M TPYIOBOW JEATEIBHOCTH B II€JIIX COXPAaHEHUS CBOETO
310POBbS U OKPY’KAIOLIEN TPUPOTHOM CPEBI;

pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIHUTAHUID HA OCHOBE YCBOEGHHS OOIIEYEIOBEYECKUX LIEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(DHIIS M HAMPABICHHOCTH JATbHEHIIIETO
oOy4eHwUs.

Kypc HampaBieH Ha pelieHuHe CIEAyIOmuX 3aaad, 00eCledrBaIONINX
peaM3anuio JUIYHOCTHO-OPUEHTUPOBAHHOTO M JCSATEIILHOCTHOTO TIOIXOIOB K
oOyueHuto xuMuu oOyyaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHUS:

dbopMHpOBaHUE TTEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX TPEICTABICHUN O
BEIIECTBAX, MX TMPEBPAIICHUAX M TPAKTHUYECKOM TNPUMEHEHUH, OBJaJICHHE
MOHSTUWHBIM aIapaToM U CHMBOJUYECKUM SI3bIKOM XHUMHUH;

0CO3HaHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB XUMHUYIECKON HAyKH KaK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHMS, XUMHUUYECKHX NPEBPAIICHUNA HEOPTaHUYECKUX H
OpPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHHUH )KUBOW M HEXKUBOM IMPUPO/IBI;
yrayOJieHre MPeICTaBICHU 0 MaTEPUAIbHOM €MHCTBE MUPA;

OBJIAJICHUE  OCHOBAMHU  XMMHYECKOM  TpaMOTHOCTU:  CIIOCOOHOCTBIO
aHAMM3UPOBaTh U OOBEKTUBHO OIICHUBATHh JKW3HCHHBIC CHUTYyalldH, CBS3aHHBIC C
XUMUEH, HaBbIKAaMU 0€30MMacHOT0 OOpaIeHusl ¢ BEIIeCTBAMHM, MCIOJIb3yeMbIMHA B
MTOBCEHEBHON JKM3HM; YMEHHUEM aHAIM3UPOBATh W TUTAHHPOBATH IKOJOTHYCCKU
0e30macHOe MOBEJICHUE B IIEJISIX COXPAHCHHUS 3/I0POBbS U OKPY>KAIOIIEH Cpebl;

dbopMHUpOBaHHEe  YMEHHMM  yCTaHABIMBATh  CBSI3M  MEXAY  pEajbHO
HAOJFOTaCMBIMA XUMHUYCCKUMH SIBIICHUSIMH W TIPOIECCAMHU, MPOHUCXOISIIAMHI B
MHUKPOMHUPE, OOBSCHATH MPUYMHBI MHOTO0Opa3vs BEIIECTB, 3aBHUCHMOCTHh WX
CBOICTB OT COCTaBa U CTPOEHUS, a TAKKE 3aBUCUMOCTh IPUMEHEHHUSI BEIIECTB OT UX
CBOJCTB;

NPUOOPETEHUE OIbITa HWCIOJB30BAHUS PA3UYHBIX METOJOB H3yUCHUS
BCIIIECTB, HAOMIOJACHHUS 3a WX MPEBpANICHUSAMU TPH TPOBEIACHUH HECIOXHBIX
XUMHYECKHUX SKCIIEPUMEHTOB C HCIIOIh30BAaHIEM JIA0OPATOPHOTO 00OPYAOBaHUS U
pUOOPOB;

dbopMHpoBaHUE TIPEACTABICHUN O 3HAYEHUU XUMHYECKON HAYKH U PEIICHUH
COBPEMCHHBIX JKOJIOTHUECKHX TMpoOjeM, B TOM YHCJIE B TNPEIOTBPAIICHHUH
TEXHOTEHHBIX U IKOJIOTHICCKUX KaTacTpod.

Ocobennocmu ombopa u adanmayuu y4eOHH020 Mamepuaia no Xumuu

OO0ydenne yueOHOMY IIpeaAMETY « XUMUS» He0OXO0IMMO CTPOUTH Ha CO3JIaHUH
ONTUMAJIBHBIX YCIOBUHU JIJIsi YCBOSHUS MPOTPAMMHOTO MaTepuaia 00y4JaromuMUcs
c 3IIP. Bosblioe BHUMaHKE JTOJKHO OBITH y€JIEHO 0TOOpY yueOHOTO MaTepuaa B
COOTBETCTBUM C MPUHLUIOM JOCTYIHOCTH MHPHU COXpaHEHUH 00I1iero 0a3oBOro
ypoBHs. OH JOJDKEH MO COACPKAaHUIO U 00beMy OBITh aJanTUPOBAHHBIM IS
obOyuarormuxcst ¢ 3P B cooTBeTCTBMHM ¢ WX OCOOBIMH OOpa30BaTEIbLHBIMU
notpedHoCcTsIMU. CreyeT 00JIETYNTh OBIAJCHUE MaTepUaioM OOYyJaroIUMUCS C
3IIP mocpencTBOM €ro JETabHOTO OOBSICHEHHSI ¢ CUCTEMATHYECKUM MOBTOPOM,



MHOTOKpPAaTHOM TPEHUPOBKOW B IPUMEHEHUU 3HAHUM C UCIOJIb30BAHUEM IPUEMOB
AITOPUTMH3AINN U BU3YAJIBHBIX OTIOp, OOYYEHHs CTPYKTYPUPOBAHUIO MaTepraa.

Bonpiioe 3HaueHune 1715 NOJHOLIEHHOTO YCBOEHUS Y4EOHOr0 MaTepraia UMEeT
Oropa Ha MEXIPEAMETHBIE CBSI3U BOIIPOCOB, U3y4aE€MbIX B JAHHOM KypcCe, C TAKUMHU
yueOHbIMU TipenMeTramu Kak «l'eorpadusy, «Dusukay, «buonorusy. [lo3ossis
paccMaTpuBaTh OJMH M TOT € Y4YEOHBIM Marepuall ¢ pa3HbIX TOYEK 3PEHUS,
MEXKMPEAMETHBIE CBSI3H CIOCOOCTBYIOT €ro JydYIlIeMy OCMBICICHHIO, OoJiee
MIPOYHOMY 3aKPEIJICHUIO OJIYYEHHBIX 3HAHUN U IPAKTUYECKUX YMEHUM.

[Ipu mOAroTOBKE K YpOKaM yUUTENb JOJBKEH MPEyCMOTPETh (popMupoBaHue
y oO0yyaromuxcs yMEHUN aHalIu3upoBaTh, CpPaBHUBATh, 0000IIaTh H3y4aeMbId
MaTepuall, IUIAHUPOBATh MPEACTOSIIYI0 padOTy, OCYIIECTBISThH CaMOKOHTPOJIb.
Heo0xoauMoO MOCTOSHHO CJENUTh 3a MPAaBUIBHOCTBIO pPEyYeBOro OQopMIIeHUs
BbICKa3bIBaHUI oOy4aromuxcs ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTSIMU MTOBEJICHUS U JesTeIbHOCTH, 00y4atouxcs ¢ 311P
(pacTOPMOKEHHOCTb, HEOPTaHU30BAHHOCTh) HEOOXOJIUM CTPOXKAWUIIUKA KOHTPOJIb
COOJIIOICHUSI TIPaBUJI TEXHUKU OE30MAaCHOCTH MPU MPOBEJACHUU JTa0OPATOPHBIX
paboT B XMMUYECKOM KaOUHETE.

IlpumepHvie 6uodvl Odeamenvrocmu obyuarowuxca ¢ 3P, obycrosnenmvie
0CcobbIMU 00PA308aMENLHLIMU NHOMPEOHOCMAMU U 00eCneuusaouue 0CMbICI1eHHOe
ocgoenue cooepicanuu 00pazo8anusi no npeomemy « Xumusi»

Copeprxanue BUAOB JAesaTenbHOCTH oOyvaromuxcs ¢ 3I1IP Ha ypokax Xumuu
OTIpEJIENISIETCS X 0COOBIMH 00pa3oBaTelIbHBIMU OTpeOHOCTIMU. [ToMUMO IUPOKO
ucnosbzyembix B DOIT OO0 olurux 117151 BceX 00y4aromuxcsi BUOB IE€SITEIIbHOCTH
CJIelyeT YCWJIUTh BUJBI ACATEIBHOCTH, CIECHU(PUUHBIC Ui TaHHOW KaTeropwuu
oOydarommxcs, s 00ecleueHruss OCMBICICHHOTO OCBOEHHUS COJEPKAHMS
o0Opa3zoBaHus MO MPEAMETY: YCUICHUE MPEAMETHO-TIPAKTUYECKON JAEATebHOCTU C
aKTHUBU3AlMEd CEHCOPHBIX CHCTEM; 4YEpeJOBaHHWE BHUAOB JIESITEIbHOCTH,
3a/ICCTBYIOIINX PA3JIMYHbIE CEHCOPHBIE CUCTEMBI; OCBOCHUE MAaTepHaia C OMOPO
Ha QIrOpPUTM; «IOIIArOBOCTh» B M3YYEHHHM MaTepuasa; HCIO0JIb30BaHUE
JOTIOJIHUTENILHON BU3YallbHOW OMNOpPHI (TIaHbI, 0O0paslbl, CXEMbI, I1a0JOHbI,
ornopHbIe TabnuIbl). st pa3Butus y oOydarommuxcs ¢ 3[1P ymenust genaTh BbIBOIBI,
dbopMHpOBaHUS TPAMOTHOTO PEUEBOI0 BHICKA3bIBAHUSI HEOOXOJAMMO UCIOJIb30BATh
omopHbie cioBa W kiumie. Ocoboe BHUMAaHHME CIEAYeT YACIUTh OOyYEHHUIO
CTPYKTYpPUPOBAHUIO MaTepualia: COCTABJICHUE PUCYHOUHBIX M BEPOAIBHBIX CXEM,
COCTaBJieHHe TaOJuIl, COCTaBJIieHHEe Kiaccupukamuu ¢  0003HAYECHHBIMU
OCHOBAHMSIMU JIJTS KJIACCU(DUKAIIMY U HATIOJIHEHUE WX TIPUMEPAMH U JIP.

[IpumepHasi TeMaThyeckass U TEPMHHOJIOTMYECKAs] JIEKCUKA COOTBETCTBYET

®OII OO0O.



Jnsa obyuatomuxcst ¢ 3[IP cyiecTBEeHHBIMH SIBISIFOTCSI TTPHEMBI PabOThI €
JEKCUYECKUM MaTepuajoM mo mpeamery. IlpoBoautcs cneuumanbHass pabota mo
BBEJICHHUIO B aKTHBHBIN CIIOBAPh OOYYAOIINXCSI COOTBETCTBYIOLIEN TEPMUHOJIOTHH.
N3yyaemble TepMHHBI BBOJSTCS Ha TMOJHMCEHCOPHOM OCHOBe, 00s3aTeibHa
BU3YalibHAs MOJIJIEPKKA, AITOPUTMBI PAOOTHI C OTIPE/IETICHUEM, OTIOPHBIE CXEMBbI JIJIS
aKTyaJIM3aluy TEPMUHOJIOTHH.

Copeprkanre y4eOHOT0 IpeaMeTa « XUMUsD», IPEACTaBIeHHOE B DenepaabHOM
paboueit nporpamme, coorBerctByer PI'OC OOO, pa3zpaboTaHo C ydeToM
denepaabHOM OCHOBHOM 00pa3oBaTENbHON MPOTPAMMBI OCHOBHOI'O OOIIETO
oOpa3oBaHus MO y4eOHOMY mpeaMery «XuMus», cCOOTBETCTBYyeT dDenepaibHOM
aJanTUPOBAHHOM OCHOBHOM 0Opa3oBaTENbHON MPOrpaMMe OCHOBHOIO OOIIEro
o0pa3oBaHMs 00YJAIOMIMXCS C 33ACPKKOM MCUXUUYECKOTO Pa3BUTHSI.

MecTto yuebHOro npeamMera « XuMus» B ydeOHOM ILJIaHE

B coorBerctBun ¢ ®enepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOT'O 0011ero o0pa3oBaHus yueOHbIN NpeaMeT « XUMUS» BXOIUT
B MpeIMeTHyl0 o0nacTh «EcTecTBEHHOHAy4YHbIE MPEAMETBI» U SBISETCA
00s3aTENbHBIM ISl U3YUEHUS.

VYy4ebHbIM TUTAHOM Ha €€ u3ydeHue oTBefeHO 136 yueOHbIX YacoB — MO 2 4 B
HEJENo B 8 U 9 Kjaccax COOTBETCTBEHHO.



COJEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHus CMECei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBAa cOoCTaBa BemlecTB. OTHOcHUTENbHAs aTOMHasi Macca. OTHOCUTEIbHAA
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKUE SABJICHUS. XUMHUECKas peakiuus U €€ MpU3HaAKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuUiaMu padoThl B JabopaTopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCAlUsI BOABI) U XUMHYECKHX (TOPEHHE CBEUHU, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (11),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJICHWE W  ONHUCAaHWE  PEe3yJbTaTOB  TPOBEICHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BenlecTBo. HaxoxxneHuwe kuciaopoga B mOpupoje, (pu3nMueckue U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoObl
NOJIy4eHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoil 3¢(}eKT XUMHUUECKOW peaklnH, TePMOXHMUYECKUE YpaBHEHHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMHUYECKHUE CBOMCTBA, MPUMEHEHUE, CTOCOOBI ToTyueHust. Kuciaotsl
Y COJIN.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BEIIECTBA B PaCTBOpPE. XMMHUUECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOoBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM(OTepHbIE) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiatypa ocHoBaHuii. PU3UUECKHE W XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @u3nd4eckue U XMMHUYECKUE CBOMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJICHUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa31aMy OKCHJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOZIOpo/ia (TOpeHue), B3auMoieicTBre Bogoposia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOJIbI C METaUIaMU (HATpHEM H
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau () ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METAUIAMU, PEAKIUi
HEUTpAIN3AlMHU, TOJYYE€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE METaJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuoasl u rpyImimsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepUCTHKAa XUMHUUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIlaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3yueHHe OOpaslloB BEHIECTB METAUVIOB M HEMETAIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOJUIHOCTh, HAOIOIEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (U3HYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucreMa XMMUYECKUX 3JIeMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUSI XMMUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsTHEe 0 TOMOTeHHBIX M TeTePOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHUE  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHpb auccounanuy. CUIIbHBIE U CIA0BIE 3JIEKTPOJIHTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOU PEAKIIUU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHS] peakuuid HMOHHOro obOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil Ha MOHBI, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MTPUMEpPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOJy4YeHUs: CepHOM KuciaoTbl. [IpuMeHenue cepHoi
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CTOCOOBI €ro MpeI0TBPAILICHHUS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKUE CBOMCTBA, MOJlydeHne U npuMeHeHue. Conu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATIbHBIX YIOOpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, guszndyeckue U xumuueckue cporctra. Okcuna gochopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHEC CBOWCTBA, MOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIIEHUS. Y TIIEpOI, ATUIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKue NpoOiieMsbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJIEHHOCTH U CEILCKOM XO031CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILIECTBAaX: KMpax, OejKax, yriieBojax — 1 ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, IMOIYYEHUE U
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, xkene300eToH. [Ipobiembl ©€30MacHOrO0  UCIOJIb30BaHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHIE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTpAKAMOIHMEe (PU3NUECKHNE W XUMHYECKHE CBOMCTBA
rajoreHoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO MCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
MpPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dbocharT-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QysmiepeHa, O3HAKOMIICHHE C MPOILECCOM aacopOlMu pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHHE C TMPOAYKUMEW CHUJIMKATHON MPOMBIILICHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosiokeHuss B llepuommueckon cucreme xumuyeckux diaemeHtos /. .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CIocOOBI TIONy4eHUs MeTauioB. [loHATHE O KOPpPO3WU METAIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
anementoB /. M. MenaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJECHUE B MPHUPOJIE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckout cucteMe xumudeckux 3yieMmeHToB [1. . MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U



Kayiblusl. Baxkueiire coequHeHns KabIus (OKCU, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MengeneeBa, CTpOEHHE aTOMa, HaxXOXKJIeHUE B Tpupojac. Puzmyeckue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3YYEHHUE  PE3YJIbTaTOB KOPPO3HUH  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCHOJIb30BAaHME  BHJICOMATEPHUAIIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIH, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIIMBAHUS
IJJaMEHH WOHAaMU HATpusi, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 WCIIONh30BAaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAyUYHbIE MOHATHSA: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusi, NEepUOAHUYHOCTb, HAOIIOEHHE,
IKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUUYECKUI 3apsi, MIPOBOHUKH,
MOJYIPOBOJHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: ¢ortocuntes, npixanue, Oumocdepa, dKOCHCTEMa, MUHEpPATbHBIC
yI0OpeHusi, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE IOPObI, OJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B uenom pesynbpratsl ocBoeHus ooyuaroniumucs ¢ [P yuebHoro npeamera
«XUMHS» TOJDKHBI COBMAAATh ¢ pe3ynpraTamu denepanpHoii paboueii mporpaMMel
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosnee 3HaYNMBIMU SBIISIOTCS
JIMHHOCTHBIE PE3VYJIBTATDI:

JIMuHOCTHBIE pE3yJAbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XMMHUU B €IUHCTBE Y4EeOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU M HOPMaMHU IMOBEJICHUS M CIOCOOCTBYIOT IMpolleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINH 00YUYaIOIIUXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPaXalOT TOTOBHOCTh  OOyYaromuxcs
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHUE ONbITA AESITENILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHHUS:

LIEHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HMH(pOpMaIMeil o
NEPENOBbIX JOCTHXKEHHUSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rpaX1aHCKOTO0 BOCIIUTAHMSL:

NPEACTABICHUS O COLMAIbHBIX HOpMax W MpaBUJaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYrUX  BHJAX
JESTEIIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU IIpU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3[JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMONIOHUMAaHUIO
Y B3aMMOIIOMOIIH B IIPOLIECCE 3TON yueOHOM IEeATETbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEAECHUE M IOCTYNKH CBOMX TOBAPHILEHW C IMO3ULIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHMSI TIOCIIEICTBUM ITOCTYIKOB;

3) LIEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHYECKUX TPEACTABICHUN O BEIIECTBE U XMMHUUYECKON pPEAKLNH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKU U COCTABIISAIOLIMAX
OCHOBY JIJIi IOHUMaHUSI CYITHOCTH HAay4YHOW KapTUHBI MUpA, MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS IPUPOIBI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJbHBIX MOTHUBOB, HAITPABJICHHBIX HA MOJY4YEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOUMBIX 17151 O0BSICHEHHS HaOJII01aeMbIX MTPOLIECCOB U SBJICHUI;

M03HABATENbHOM, UH()OPMAITMOHHON M YUTATEIbCKOU KyJIbTYPhI, B TOM YUCJIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeca K OOy4YeHHI0O M TMO3HAHHUIO, JIF0OO3HATENbHOCTH, TOTOBHOCTH M
CIIOCOOHOCTH K  camM000pa3oBaHUIO, MPOEKTHOM M  HCCIEN0BATEIbCKON
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) popMupoBaHUs KyJIbTYPhI 3I0POBBSL:

OCO3HaHMSI 1IEHHOCTH >KU3HHM, OTBETCTBEHHOTO OTHOUIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pOBbIA 00pa3 *W3HU, OCO3HAHMS TOCJIEACTBUU U
HETMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJs, HAPKOTHUKOB, KYpEHUs),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBui OE30MAaCHOCTH TpU  OOpalleHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy1OBOTO BOCITUTAHHS:

MHTEpeCca K MPAKTUYECKOMY H3Y4YEHUIO mpodeccuid U TpyJa pa3iuuHOIO
pozda, yBaXeHHE K TPYAYy U pe3yJbTaTaMm TPYJIOBOW NESITEIbHOCTH, B TOM YUCJIE Ha
OCHOBE MPUMEHEHHUs NPEIMETHBIX 3HAaHUW MO XHMHH, OCO3HAHHOTO BBHIOOpA
WHUBUyaIbHON TPAEKTOPUU MPOJOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCuOHATBLHOM ASSTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGHECCUOHANIBHON CPEJIE;

6) 9KOJOTUYECKOT0 BOCITMTAHUSI:

AKOJIOTMYECKU 1I€J€COO0PA3HOT0 OTHOIIEHUS K MNPHUPOJIE KaK HUCTOYHUKY
YKW3HU Ha 3emJie, OCHOBE €€ CYIIEeCTBOBaHUS, MOHUMAHUS IIEHHOCTU 3I0POBOTO U
O0e3zonacHoro oOpa3a KHU3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K COOCTBEHHOMY
(bU3NYEeCKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUSI IIEHHOCTU COOJIIOJICHUS
npaBuJ1 0€30MacHOT0 MOBEICHUSI P pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOMIMNX 3A0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJIy4aeMble TIPU U3YYCHUH XUMHH, IS
pELICHUsT 3a/1a4, CBS3aHHBIX C OKPYXKAIOLIEW MPUPOAHOM CPENOM, IMOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJNBTYphl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH MX PEIICHUs] ITOCPEACTBOM METOI0B XUMHUH;

AKOJIOTMYECKOTO  MBIIUICHHS, YMEHUS  PYKOBOJACTBOBATHCS WM B
[T03HABATEIbHOW, KOMMYHUKATUBHON U COLUAIIBHOM MPAKTHUKE.
METAIIPEJMETHBIE PE3VJIbTATHI

MertanpenMeTHbIE pe3yIbTaThl OCBOCHUS 00pa30BaTEIbHON MPOrpaMMBbl IO
XUMUH OTPAXKAIOT OBJIAJECHHUE YHUBEPCAIHHBIMU MTO3HABATEIbHBIMU JICCTBUSIMU, B
TOM YHUCJIE:

1) ©a30BbIC JIOTHUYCCKUE ICHCTBHS:

BBISIBJISITH IPUYMHBI U CJICICTBUS TPOCTHIX XUMUUYECKUX SIBJICHU;

OCYIIECTBJISITh CpaBHEHWE, KIACCU(PHUKAIMIO XUMHUYECKHX BEIIECTB TI0
3aIaHHBIM OCHOBAHUSAM M KPUTEPUSIM JIJIsl YKA3aHHBIX JIOTHYECKHUX OIEpaluii;

CTPOUTH JIOTUYECKOE CYXKJIEHHE TIOCJIE IMPEBAPUTEIHLHOIO aHAIN3a,
BKJIIOYAIOIIIEE YCTAHOBJICHUE TPUUMHHO-CJICICTBEHHBIX CBS3EH



co37aBaTh, MPUMEHATh U MPEOOPa30BBIBATH 3HAKU M CHUMBOJIBI, MOJEITH H
CXEMBbI ISl pelieHus] y4eOHBIX U TTO3HABATEIbHBIX 33/1a4 C TOMOIIBIO MEarora;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE XHWMHYECKHUX IPOIECCOB U HUX
MOCJIEACTBUS,

2) 0a30BbIC UCCIICIOBATCILCKUE ICHCTBHSL:

C TIOMONIBIO TMeaarora NPOBOJUTh XHUMHUYECKHN OMBIT, HECIOKHBIN
HKCIIEPUMEHT, JJIsI YCTAHOBJIEHUSI OCOOEHHOCTEH OO0BEKTa HU3y4YeHUs, MPUUMHHO-
CJICICTBEHHBIX CBSI3€H U 3aBUCUMOCTEN OOBEKTOB MEX Yy COOOMH;

C TMOMOIIIBIO TIEJ]arora WM CaMOCTOSATENbHO (GOPMYyIUPOBATH 0000IEHUS U
BBIBOJIBI IO pE3yJIbTaTaM IIPOBENECHHOIO HAOIIOAEHUS, OIIbITA;

3) pabota ¢ nH(pOpMAaLIHEH:

BBISIBIIATH ACUITUTHI HHGOPMAITUH, JaHHBIX, HEOOXOAMMBIX JIJISl PEIICHUS
MMOCTaBJICHHOM 3aJ1a4M;

npeoOpa3oBbIBaTh MHPOPMALIMIO U3 OJAHOTO BHUJA B Jpyroul (Tabiuily B
TEKCT U TIp.);

UCKATh WK OTOUPATh HH(GOPMAITUIO WK JAHHBIE U3 HCTOYHUKOB C y4ETOM
MPEIIOKEHHON yueOHOM 3a/1a4M U 3aJaHHBIX KPUTEPUEB.

OBnajsieHNe YHUBEPCATBLHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU IEUCTBUSIMU:

OpraHU30BbIBaTh y4eOHOE B3aMMOJICUCTBHE B rpymie (OMpenessTh OoO0IIue
eI, PACIPEIEIIATh POJIU, I0TOBAPUBATHCS APYT C APYTOM U T. 1.).

C TIOMOLIBIO TM€Jarora WM CaMOCTOATEIbHO COCTaBIIATh YCTHBIE H
NUCbMEHHBIE TEKCTHl C HCIOJIb30BAHUEM WJUIFOCTPATHUBHBIX MaTE€pUAOB JUIS
BBICTYIUICHUS NIEpe] Ay AUTOPUEH;

OpraHU30BbIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JI€SATEIBHOCTD C
YUYUTEIEM W CBEPCTHUKAMU; pabOTaTh UHAMBUIYAJIbHO W B TPYMIE: HAXOIUTh
oOliee peuieHue U paspeniaTb KOHQJIMKThI HA OCHOBE COTJIACOBAHUS MO3ULUN U
ydeTa UHTepecoB; (hOpMYIMPOBATh, APTYMEHTUPOBATh M OTCTAWBATh CBOE MHECHHE;

OIICHMBATh KaueCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT, MPUHUMATH H
pa3ienaTh OTBETCTBEHHOCTh U MPOSIBISATh TOTOBHOCTh K MPEAOCTABICHUIO OTUETA
nepea rpyniou.

OBnajzieHNe YHUBEPCATHLHBIMU YUEOHBIMH PETYIISITUBHBIMU JICHCTBUSMU:

oOHapy>kuBaTh ¥ (OPMYIHPOBATH Y4eOHYIO MPOOJIEMy, ONMpPEAENATh Lelb
y4eOHOM eI TEIHHOCTH;

BJIQZIETh OCHOBAaMHU CaMOKOHTPOJISl, CaMOOLICHKH, NPHUHATUS PEIICHUH U
OCYIIECTBJIEHUS OCO3HAHHOTO BbIOOpa B Y4eOHOW W  TMO3HABATEIbHOU
NesTEIbHOCTH;

COOTHOCHUTH CBOM JICUCTBUS C TUIAHUPYEMBIMH PE3yJbTaTaMU, OCYLIECTBISATh
KOHTPOJIb CBOEH JESATENBHOCTH B MPOIIECCEe TOCTUKEHUS pe3yJibTara, ONpeaesiTh
CHocoObl JIEWCTBUM B paMKax MPEAJIOKEHHBIX YCIOBUH U TpeOOBaHMIA,
KOPPEKTUPOBATh CBOU JAECHUCTBUSA B COOTBETCTBUM C U3MEHSIOLIECHCA CUTyallue;

JaBaTh aJICKBaTHYIO OLIEHKY CUTYallMU U MIPEAJIarath IJIaH €€ U3MECHECHUS;

MPEABUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTD MIPHU PEIICHUN yI4eOHOM
3a/1auy;



MOHUMATh MMPUINHBI, TT0 KOTOPHIM HE ObUT TOCTUTHYT TPEOYEMBIN pe3ysIbTaT
NEeSATEIbHOCTH, ONPEEATh NO3UTUBHBIE U3MEHEHUSI U HalpaBJeHus, TpeOyroume
JagbHEHIIeH paboThI;

OCO3HAHHO OTHOCHUTBCA K APYTrOMY YEJIOBEKY, €F0 MHEHHIO.
[MPEIMETHBIE PE3YJIbTATEI

B cocraBe mnpeaMeTHBIX PE3YJIbTATOB IO OCBOEHHUIO 00SA3aTEIBHOIO
COJIEp)KaHMs, YCTAHOBJICHHOTO JaHHOW @DenepanbHON pabodeil MmporpamMmoi,
BBIICIISIIOT: HAy4YHBIC 3HAHUS, YMEHHUS M CIOCOOBI ACHCTBUM, crieruUIecKue s
y4eOHOro npeaMeTa « XuMHush», BUJbI JIEITEIbHOCTH IO MTOTYYEHUIO HOBOTO 3HAHMS,
€ro MHTEpIpeTaly, NpeoOpa30BaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U
HOBBIX CUTYaI[UsX:

MPEJCTABICHUE O 3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUM MPUPOIbI,
MOHUMaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JacTh
COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIEH KyJIbTYphl U MPAKTUYECKOM
JIESATEILHOCTH YEJIOBEKA B YCJIOBHSIX COBPEMEHHOTO O0IEeCTBa; MOHMMAaHUE MeCcTa
XUMUHU CPEJI JPYTUX €CTECTBEHHBIX HAYK;

BJIQJICHUE OCHOBaMHU IOHSITUHHOIO anmapaTta W CHMBOJMYECKOrO S3bIKa
XUMUU T8 COCTaBJICHHs] (POpMyNl HEOPraHWYECKUX BEIIECTB, YpaBHEHUU
XUMHUYECKUX peakiuii (C Omopod Ha anropuTM Y4YEOHBIX JIEWCTBHIN); BIaJCHUE
ocHoBamu xumuyeckor HomeHkiaTypel (IUPAC u TpuBmManbHON) U ymeHHUE
UCIIOJIb30BaTh €€ JUId pelIeHHs y4eOHO-TIO3HABATENbHBIX 3aJad C MOMOUIBIO
YUUTENS; YMEHUE HCMHOJIb30BAaTh MOJENN ISl OOBSICHEHUS CTPOCHUS aTOMOB U
MOJIEKYJI IO AJICOPUTMY C OIOPOM Ha ONPEAECIECHHUS;

MPEJCTAaBICHUE O CHUCTEME XMMHUYECKHUX 3HAHUM U YMEHHE C MOMOIIbIO
VUUTENS] TOPUMEHATh CHUCTEMY XMMHUYECKMX 3HAHUW JUIsi  YCTaHOBJICHUS
B3aMMOCBSI3€M MEX1y M3YUYEHHBIM MaTE€pUaIoOM U MPHY MOJTYYEHUH HOBBIX 3HAHUM, a
TaK)K€ B MPOIIECCE BBHIMOTHEHUSI YUeOHBIX 3aJIaHUM U TIPU pabOTe ¢ UCTOYHHKAMU
XUMHUYECKON HHPOPMAIINH, KOTOPasi BKIFOYAET:

BAKHEUIINE XUMHUECKUE TTOHATHS: XUMHUUECKUN AIIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, IPOCTOE U CJIOKHOE BEIECTBO, OAHOPOJIHASI U HEOJHOPOJHAS CMECH,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAs MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIPHBIA 00BeM, OKCHJI, KIUCJIOTa, OCHOBaHHUE, COJIb (CPeIHsA),
XUMHUYECKasl pEaklMs, PEaKIMu COCIUHECHUS, pPEaKUUU PA3JI0KEHUS, pEeaKuu
3aMEILEHUs, peakuuu oOMeHa, TemIoBo 3(P(GEeKT peakuumu, 3K30- U
SHAOTEPMHUYECKUE PEAKIIMH, PACTBOP, MAaccOBasl JOJS XUMHUYECKOTO AJIEMEHTa B
COEJIMHEHHUH, MAccoBasl J10JIs U MPOLIEHTHAsI KOHILIEHTpAllMs BEUIECTBAa B pacTBOPE,
AIpO aToMa, JJIEKTPUYECKHM CJIOW aToma, aTOMHAas OpOuTajb, PajuyC aroMma,
BAJICHTHOCTh, CTEIIEHb OKHCJICHUS, XUMUYECKasl CBSI3b, AJIEKTPOOTPHUIIATEILHOCTb,
MOJISIPHAst U HETIOJISIpHAs KOBAJIEHTHASI CBS3b, MOHHAS CBSI3b, METAJUTMYECKAsI CBS3b,
KpUCTAJUTMYECKasl pelleTKa (aTOMHasi, UOHHAs, METAJUIMYECKasi, MOJEKYJsIpHas),
WOH, KaTHUOH, AaHUOH, OJJEKTPOJUT U HE DIIEKTPOJHUT, DIIEKTPOJUTHYECKAs
JUCCOTIMAITNS, PEAKIMd HMOHHOTO OOMEHa, OKHCIHMTEIbHO-BOCCTAHOBUTEIHHBIC
peaKiuu, OKHUCIUTEIb M BOCCTAHOBUTEIb, OKHUCIEHHE U BOCCTAaHOBIICHHE,



AJIEKTPOJIU3, XUMUYECKOE paBHOBecHE, OOpaTMMble W HEOOpaTUMBIE PEaKIvy,
CKOPOCTh ~XMUMHUYECKOW pEeakuuu, Karaluu3aTtop, MNpPeNesbHO JOMyCTHMas
koHuentpamus (1K), koppo3ust MeTaiioB, CIUIaBsbl;

OCHOBOIIOJIATAIOIINE  3aKOHBI XMMHH: 3aKOH COXPAaHEHUS  MAacCChl,
[Tepuomnueckuii 3axkoH . 1. MenaeneeBa, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH
ABorazpo;

TEOPUU XUMHUHU: aTOMHO-MOJIEKYJIAPHAS TEOPHSI, TEOPHS INEKTPOTUTHIECKON
JIMCCOLIUAIINY, & TAKXKE MIPEICTABICHUS O HAYYHBIX METOAaX MO3HAHUS, B TOM UHCIIC
HKCIEPUMEHTANIbHBIX W TEOPETUYECKUX METOJAX HCCIEIOBAHUS BEIIECTB U
M3YUYCHUS] XUMUYECKUX PEaAKIUM;

MPEJICTABIICHUE O TNEPUOJUYECKOM 3aBUCUMOCTH CBOWMCTB XHMHUYECKUX
AJIEMEHTOB (paAuyc aTroMa, 3JIEKTPOOTPUIIATENBHOCTh), MPOCTHIX U CIOXKHBIX
BEILIECTB OT MOJIOKEHUs 2JIeMeHTOB B [leproanueckoil cucteme (B MajIbIX IEPUOIAX
U TJIABHBIX MOATPYNNAax) W 3JIEKTPOHHOTO CTPOCHHSI aTOMa; YMEHUE OOBICHSTh
CBS3b TMOJIOKEHUA »dieMeHTa B Ilepuoguyeckoid CcUCTEME C YHUCIOBBIMU
XapaKTEePUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps
apa, OOIee YHUCIO  DJIEKTPOHOB),  pACIpEACIICHUEM  DJEKTPOHOB  TIO
HSHEPreTUYECKUM YPOBHSIM aTOMOB IMEPBBIX TPEX MEPUOJOB, KAJIHUS U KaJbLIHS;
KJacCU(PUIIMPOBAaTh XMMHUYECKHE DJIEMEHTHI C ONOpON Ha  OmIpeaeNeHus
busndeckoro cmpicia MUGPOBBIX JAHHBIX MEPUOANIECKON TaOIHIIBL;

YMEHHE KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTbI, HEOPraHUYECKHe
BEILIECTBA U XMMUYECKHUE PEAKIIUU C ONTOPON HA CXEMBI; OMPEACIISIThH BAIGHTHOCTD U
CTEMICHb OKHUCJEHUS XMMHUYECKUX DJIEMEHTOB, BUJ XUMUUYECKOW CBSI3U U THUI
KPUCTAUTMYECKON CTPYKTYpPhl B COEAMHEHUSIX, 3apsii MOHA, XapakKTep cpelbl B
BOJIHBIX PacTBOpax BELIECTB (KUCIOT, OCHOBAHUI ), OKUCIUTEIh U BOCCTAHOBUTEIIb
10 AJITOPUTMY YUEOHBIX ACHCTBUN;

YMEHHUE XapaKTepU30BaTh C OMOPOM Ha cXxeMy (DU3MYECKHE M XUMUUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPO, TpaduT, anmMas, KpeMHUH,
a3oT, pocdop, cepa, XJI0p, HATPUMA, KU, MATHUM, KaJIbIIMHI, ATFOMUHHUH, KEJIE30)
U CJIOXHBIX BEHIECTB, B TOM YHCIE WX BOJHBIX PAcCTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOI, CEPOBOJIOPOJ, OKCHABI M TUApOKCcHAbl MeTawioB |- A rpynm,
amomunus, meau (1), unka, sxenesa (1 u 11), okcuast yriaepona (1 u V), kpemuus
(IV), azora u docdopa (Il u V), cepsi (IV u VI), cepaucras, cepHasi, a30TUCTas,
azoTHasi, (pocdopHasi, yrojapHasi, KpeMHUEBAs KUCIOTa U UX COJIM); OMHUCHIBATH C
OTIOpOH Ha TUIaH W KJIIOYEBBIC CJIOBA; YMEHHUE TPOTHO3UPOBATH U XapaAKTEPU30BAThH
CBOMCTBa BEIIECTB B 3aBUCHUMOCTH OT HMX COCTaBa M CTPOEHUSA IOCJe
MpeABaAPUTEILHOIO aHAIM3a 110 PYKOBOJICTBOM Ieaarora, IpuMeHEHHUE BEIlleCTB B
3aBUCUMOCTH OT WX CBOMCTB, BO3MOXHOCTh MPOTEKAHUS XUMHYECKUX
MpEBpalllEHU B Pa3JIMYHBIX YCJIOBUSAX, BIUSHHE BEIIECTB U XUMHYECKHUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKAa U OKPYKAIOUIYIO IPUPOJAHYIO CPEY;

YMEHHUE COCTaBJIATH MO 00pasily, CXeMe, aIrOpUTMY Y4eOHBIX ICHCTBUM
MOJIEKYJISIDHBIE M MOHHBIE YPaBHEHUS PEaklMil (B TOM YHCIIe PEAKIMi MOHHOTO
oOMEHa ¥ OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUN), WITIOCTPUPYIOIINX



XUMHUYECKHE CBOWCTBA M3YYCHHBIX KJIaccOB / TPYNI HEOPraHUYECKHX BEIIECTB, a
TaK)Ke MOATBEPKIAIOIINX TeHETUUECKYIO B3aUMOCBSI3b MEXK/y HUMH;

YMEHHUE BBIYUCIATH OTHOCUTEIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl
BEI[ECTB, MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MACCOBYIO JIOJTIO
BEIIECTBA B pACTBOPE, KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00BEM ra3oB ¢ OMOPOi
Ha o0urue GopMylibl; YMEHHE MPOBOJUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX
peakiuii M HaXOAWTh KOJUYECTBO BEILIECTBA, 00BEM K MAacCy pPEareHTOB WIIU
MIPOYKTOB PEAKIINN C OTIOPOM Ha 0Opa3ell, aIrOpUTM yu4eOHBIX JCHCTBUI;

BJIAJICHUE OCHOBHBIMHM METOJAaMH HAy4YHOrOo TMO3HaHUsS (HAOIIOAEHUE,
HU3MEpPEHHE, SKCIIEPUMEHT, MOICIIMPOBAHUE ) TIPH N3YUCHUH BEIIECTB U XUMUYECKHIX
SBICHUN C OMOPOM Ha aJIrOPUTM Y4YEOHBIX NEHCTBHUIl; yMeHUE CPOpMYyIHUPOBATH
npobiieMy U MPEUIOKUTh MYTH €€ PEIICHUs] C TOMOIIBIO Mearora; 3HaHue OCHOB
Oe3omacHoi pabOThl C XUMHUYECKMMHU BEIIECTBAMH, XMMHYECKOM MOCYIOW U
71a060paTOPHBIM 000PYI0BAHUEM;

HAJIMYME TPAKTUUYECKUX HABBIKOB IUJIAHUPOBAHMS UM OCYIIECTBICHUS
CIEIYIONUX XUMUYECKUX DKCIEPUMEHTOB II0J] PYKOBOJCTBOM YUHUTENS C
00CYXJIeHHEM IlJ1aHa PaOOThI UM COCTABICHUEM TAOJIHIIbI:

U3Y4YCHHUE U ONMcaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE C GU3UUECKUMHU U XUMUUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIOLTUE TPU3HAKH MPOTEKAHUS XUMUYECKUX PEAKITUH;

M3YyYEeHHE CITIOCOOOB pa3/iesieHusl CMECeil;

MOJTy4eHHe KUCIOPOa ¥ U3y4eHHE €r0 CBOMCTB;

MOJTyYeHHE BOJIOPOa U U3YUECHHE €r0 CBOWCTB;

MOJTyYeHHE YTJIEKUCIIOTO Ta3a U U3yUYeHUE €r0 CBOWCTB;

MOJlyuYeHHEe aMMHUaKa ¥ U3y4eHHe ero CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO
BEIIECTBA;

UCCJICIOBAHUE U OINMCAHWE CBOMCTB HEOPTAHMUYECKUX BEIIECTB Pa3TMYHBIX
KJIACCOB;

IpUMEHEHUE WHIUKATOPOB (JIaKMyca, METUJIOpaHka U GeHodranenHa) 1is
OTIpEJICIICHHS XapaKTepa CPeJlbl B paCTBOPaX KUCIIOT U IIEIIOYECH;

U3YYCHUE B3aMMOJICUCTBHS KUCIOT C METaJlaMH, OKCHUJAMH METaJUIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMH;

MOJTy4eHHEe HEPaCTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJIHOTO METaJuIa JPYTUM U3 pacTBOpa COJIH;

UCCIIeI0OBaHNE aM(POTEPHBIX CBONCTB TMAPOKCHIOB ATFOMUHUS U ITMHKA;

pelIeHrne OKCIePUMEHTAIBHBIX 3amad 1Mo TeMe «OCHOBHBIE KIIACCHI
HEOPTaHUYECKUX COCTMHEHUN,

pelIeHrne DOKCIEPUMEHTANBHBIX 3alad 10 TeMe «DIEKTPOTUTHYCCKAs
JTUCCOTIHATTHSY;

perIeHne HKCIIEPUMEHTAITLHBIX 3371a4 110 TeMe «BakHeline HeMeTallIbl U UX
COCIMHEHUS;

peIIeHne SKCIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHelIme MeTallibl U UX



COCTMHCHUSY;

XUMUYECKUE OSKCHEPUMEHTBI, WJUTIOCTPUPYIOUIUME TMPU3HAKU MPOTEKAHUS
peakiuii HOHHOTO OOMEHa;

KaueCTBEHHbIEC PEAKIIMU HAa MPHUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX MOHBIL:
XJIOpUA-, OpOMUI-, UOAUMI-, cyiabdar-, docdar-, kapOOHAT-, CHUIHUKAT-AaHUOHBI,
TUIPOKCUI-MOHBI, KATUOHBI aMMOHMSI, MarHUs, KaJbIUs, aIFOMUHUS, *Kene3a (2+) u
xkenesa (3+), menu (2+), IIMHKAa,;

YMEHUE TPEICTABIATh PE3yJabTaThl AKCIIEPUMEHTa B (opMe BBIBOJIOB,
JTOKA3aTeNIbCTB, TPAPUKOB 1 TAOJIUII U BBISBIISATH YMITUPUIECKHE 3aKOHOMEPHOCTH;

BJIQJICHHE TMpaBWJIaMu  O€30MacHOTO  OOpalieHUs] C  BEIIEeCTBaMH,
WCITOJIb3yEMBIMH B TIOBCETHEBHOM JKM3HU, a TAK)KE MTPABUIIAMU TTOBEJICHUS B IICIISIX
cOepexeHuss 370pOBbI M OKPYKAIOIICH MPUPOTHON Cpebl, MOHMMaHUE Bpena
(omacHOCTH) BO3ACHCTBUS HA )KUBBIC OPTaHU3MBI OTIPEICTICHHBIX BEIIECTB, a TAKXKE
CIIOCOOOB YMEHBIIEHUS U TTPEIOTBPAIICHUS UX BPEIHOTO BO3ACHCTBUS; IOHUMAHHE
3HAYEHUSA KUPOB, OCIIKOB, YTIEBOIOB JIJIsl OPraHU3Ma YeJIOBEKa,;

BJaJICHUE OCHOBAMHU XUMHUYECKON TpaMOTHOCTH, BKIIIOYAIOIICH yMEHHUE
MPaBUJIBLHO HCIOJIb30BaTh M3yUEHHBIE BEIIeCTBA W MaTepuaibl (B TOM YHCIIE,
MUHEpalbHble YIOOpEHUs, METaUIbl M CIUIaBbl, MPOAYKTHl MepepadOTKH
MPUPOIHBIX UCTOYHUKOB YTIIEBOAOPOIOB (YIJisi, IPUPOIHOTO Ta3a, HeTH) B OBITY,
CEJIbCKOM  XO34WCTBE, Ha MPOU3BOJICTBE, YMEHUE TMPUBOJUTH TMPUMEPHI
MIPaBUIILHOTO MICTIONB30BAHMS H3YUYCHHBIX BEIIECTB M MAaTCPUAJIOB;

YMEHUE yCTaHABJIMBATh CBSI3W MEXKAY pealbHO  HAOIIOJaeMBIMHU
XUMUYCCKAMH ~SBJICHUSMHA ¥ TIPOIECCAMH, NPOUCXOMAIIMMHA B MaKpoO- H
MHUKPOMUPE, OOBSICHITH MPUINHBI MHOTOOOpa3Hs BEIIECTB; yMEHUE HHTETPUPOBATH
XUMUYECKAE 3HAHWS CO 3HAHWSIMH JIPYTUX YYCOHBIX MPEIMETOB C ITOMOIIBIO
ne1arora;

npencTaBiieHne o cepax npopecCUuOHAIBHON NEATebHOCTH, CBA3aHHBIX C
XUMUEH U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHXKCHHSX
XUMUYECKON HAyK{; HAJIUYUE OMNbITa PadOThl C PA3TUYHBIMHU HUCTOYHHKAMU
uH(OpMAITUH 110 XUMUH (Hay4IHO-TIOMYJIsIpHAas TIUTepaTypa, CJI0Bapu, CIIPABOYHUKH,
WHTEPHET-PECYpChl) C OMOPOM HA AJIrOPUTM: YMEHHE OOBEKTUBHO OIICHHBATH
uH(OPMAITUIO O BEIIECTBAX, UX MPEBPAIIECHUAX U MPAKTUIECKOM MPUMEHEHHH.

TpeGoBanus K MpPEeIMETHBIM pe3yJbTaTaM OCBOCHHUS y4eOHOTO TpeaMeTa
«XuMu», pactpeneseHHbIE 0 ToIaM 00yJIeHUS

Pe3ynbraTel 1o romgaM (GOpMyIUPYIOTCS IO MPUHIIHAITY TOOABICHHUS HOBBIX
pe3yabTaTOB OT TOJa K TOTy, V)K€ Ha3BaHHBIC B MPEABIAYIINX T0JIaX MO3UIINH, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3yIbTaThl OYEPETHOTO
roJIa TI0 YMOJTYAHUIO BKITIOYAIOT PE3YIbTAThI MIPEABIAYIINX JICT).

8 KJIACC

PAaCKpbBIBATh CMBICJI OCHOBHBIX XHMMHYCCKHX TIOHSITUI: aTOM, MOIJICKYJIA,
XUMHUUYECKUU 9JICMCHT, IIPOCTOC BCUICCTBO, CJI02KHOC BCIIICCTBO, CMCCh (OIIHOPOI[HaH
n HCOI[HOpOI[HaSI), BAJICHTHOCTb, OTHOCUTCJIbHAA aTOMHAA U MOJICKYJISIpHAS Macca,



KOJIMYECTBO BEIIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JisI XUMHYECKOIo
AJIEeMEHTa B COEJIMHEHUU, MOJISIPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb,
*INEKTPOOTPUIIATENILHOCTR®,  CTENEHb  OKMUCIEHHUSA, XHUMHUYECKass  peakuus,
KJaccu(ukanys peakiuii: peakiiii COCIMHEHUS, PEaKI[UU Pa3I0KEeHUsI, PeaKIuu
3aMeIleHUs], peaklud OOMEHa, PK30- M SHIOTEPMHUYECKHE PEaKIMH; *TerioBon
abdexT peakuuu®; sApo aToma, JIEKTPOHHBIM CIION aToMa, aTOMHas OpOUTalb,
paguyc atoma, XMMHYECKasl CBSI3b, MOJISIPHAS. M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, WOH, KAaTUOH, AaHUOH, pacTBOp, MaccoBas JOJii BEIIeCTBa
(IpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATHH (cM. 1. 1) 1
MPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

HCITOJIH30BaTh XUMUYECKYIO CHMBOJIUKY ISl COCTABIICHUS ()OPMYJT BEIIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIINMA, dJICKTPOHHOTO OanaHca;

OTpEENATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHMUSIX;
CTENIEHb OKHCIICHHUS DJJIEMEHTOB B OWHApHBIX COEJUHEHUSX C OINOpoWd Ha
ONpENICNICHNs, B TOM YHCII€ CTPYKTYPUPOBAHHBIE; MPUHAIEKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIACCYy COEIMHEHHM 1o (opMyliaMm; BUJ XUMHUYECKOH CBsI3U
(KoBaJICHTHAs! M HIOHHAsI) B HEOPTaHUYECKUX COCTMHECHUSIX;

UMETh MPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUM, YMETh C MOMOILBIO
YUUTENS] MPUMEHATH CHUCTEMY XUMHYECKHMX 3HAHUW, i1 YCTaHOBJICHUS
B3aMMOCBSI3H MEXy U3YYEHHBIM MaTEepPUAJIOM M MPH MOJTYyYECHUH HOBBIX 3HAHUH, a
TaKke Npu padoTe ¢ UICTOYHUKAMU XUMUYEeCKOU nHpopMaru. OpueHTUPOBATHCS B
MOHATUSIX U OMEPUPOBATH UMU HAa 0A30BOM YpOBHE, MPUMEHSITH MIPU BHIIOJHECHUHU
y4eOHBIX 3aJIaHUI U PEIICHUH PacYETHBIX 3a/1au C OMOPOIl Ha aJiTOPUTM YUEOHBIX
JNEUCTBUN W3yUYCHHBIC 3aKOHBI M TEOPUU: 3aKOH COXPAHEHHUS  MaccChl,
[Tepuonuueckuii 3akon JI.MI. MenneneeBa, *3aKoH MOCTOSIHCTBA cocTaBa™, 3aKOH
ABorajipo; aToOMHO-MoJIeKyJisipHasi Teopusi. COOTHOCUTh 00O3HAYEHUS, KOTOPHIC
umerotcs B tabmmie «llepmoanueckas cuctema xumudeckux anementoB Jl. U.
MeHieneeBay C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsif siipa, 00IIee YUCIIO JIEKTPOHOB U paCIpeIeTICHUE UX
0 3JIEKTPOHHBIM CJIOSIM);

KJacCU(UIIMPOBATh XWMUYECKHE JJIEMEHTHI; HEOPTaHUYECKHE BEIIECTBA;
XUMHUUYECKUE peaKIuu (10 YUCITY U COCTaBY yYACTBYIOIIMX B PEAKIIMU BEILIECTB, O
TEII0BOMY 3(P(DEKTY, M0 U3BMEHEHHUIO CTETICHU OKUCTIEHUS XUMUYECKUX 2JIEMEHTOB)
C OIIOPOU Ha CXEMBI;

XapaKTepru30BaTh (OMHUCHIBATh) OOIIME XHWMHYECKHE CBOWCTBA BEIICCTB
pPa3IMYHBIX KJIACCOB, TOMATBEPXKJIasl OMUCAHHWE TMPUMEPAMHU MOJEKYJISPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUI C OIMIOPOU HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX COCTaBa M
CTPOCHUS; BO3MOKHOCTH MPOTEKAHHSI XMMHUYECKUX MPEBPAlICHUN B Pa3IUUYHBIX
YCIIOBUSIX TIOCJIE MPEABAPUTEIHHOTO OOCYKIEHUS C TIEAaroroM;

BBIYUCIISAITh OTHOCHUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB;
MAacCOBYIO JIOJI0 XMMHYECKOTO 3JI€MEHTa Mo (OopMyJie COCAMHEHHS; MAaCCOBYIO



JIOJII0 BEIIECTBA B PAacTBOPE; MPOBOAMUTH PACUETHI MO YPABHEHHIO XUMHUYECKON
peakLuu ¢ ONOPOM Ha alNrOpUTM;

IPUMEHATh OCHOBHBIE OINEPALIMK MBICIUTENBHON NEATEIbHOCTU — aHaJIu3 U
CUHTE3, CpaBHEHHE, O00OOLIEHHE, CUCTEeMaTu3alus, KiacCU(UKaIMs, BbIIBICHHUE
IPUYUHHO-CJIEICTBEHHBIX CBSA3EU — JUIsl U3YYEHHSI CBOMCTB BEIIECTB U XUMUYECKUX
peakuuii; eCTECTBEHHO-HAyYHbIE METO/bl NO3HaHUs — HAOIIOACHHUE, U3MEpPEHUE,
MOJIETIMPOBAHUE, HKCIIEPUMEHT *(peasibHblii U MBICICHHBIN )™ 10A PYKOBOACTBOM
nejarora,

CJIEIOBATh MpaBHJIaM MOJIb30BAHUS XUMUYECKOW TOCYA0N U J1a00paTOPHBIM
000pyIOBaHUEM, a TAK)KE MpaBUiIaM OOpAIeHHs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSAMU TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XHWMUYECKUX OIBITOB IO
MOJIYYCHUIO W COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOMOpOJA M KHCJIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAaCcCOBOW JOJIEH PACTBOPEHHOTO
BEUIECTBa; IUIAHUPOBATb M  MPOBOAMTH XHMHUYECKHUE OSKCIEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB LIEI0YEH U KUCIOT C IOMOIIbIO MHIUKATOPOB (JaKMYC,
¢deHondranens, METWIOPAHX K MU Jp.), MOATBEPHKAAIOIMINX KAaueCTBEHHBIM COCTaB
HEOPraHWYECKUX BEIECTB (KaUeCTBEHHbIE PEaKLMK Ha MOHBI) O]l PYKOBOJICTBOM
nejarora.

9 KJIACC

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATUN: XUMUYECKUMN 2JIEMEHT,
aToM, MOJIEKyJa, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTh, AJICKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas
peakuus, XUMHYECKasi CBs3b, *TEMIOBOW 3PQEKT peakuuu, MOJb*, MOJSPHBINA
00bEM,  pacTBOp;  AJICKTPOJMUTBI,  HEIJIEKTPOJUTHI,  DIEKTPOIUTHUYECKAs
JIMCCOLIUALINS, PEAKIIUK MOHHOTO 0OMEHa, KaTaau3aTop, *XUMHUECKOE paBHOBECHE,
oOpaTUMbIe U HEOOpaTUMbIE PEAKIUU™, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
pEaKiuu, OKHUCIHUTENIb, BOCCTAHOBUTEIb, OKHUCICHHE W BOCCTAaHOBJIEHUE,
aloTponusi, aM(OTEpHOCTh, XUMHUYECKas CBI3b (KOBAJICGHTHAs, WOHHA,
MeTaJuInuecKas), KPUCTA/NIMYECKass pemérka, *Koppo3us METaIOB, CIUIABHI;
CKOPOCTh XMMUYECKOW peakinuu™, npeaenbHo pomyctumast koHnentpamus (IT1K)
BEILIECTBA;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH (CM. 11. 1) 1
MPUMEHSITh 3TU TIOHSATHUS MPU ONMMCAHUM BEIIECTB U UX MPEBPAIICHUI;

WCIIOJB30BaTh 3HAKUA U CUMBOJIBI IJI (PUKCALIMU pe3yJIbTaTOB HAOJIOJCHUM,
cocTaBlieHUss (OpMyJl BEHIECTB U YpPABHEHHM XHWMHUYECKUX PEaKIUM, 3amucu
JAHHBIX  ycloBUM 3amad. Mcmonb3oBarh 00O3HAUCHMS, HMEIOIIMECS B
[lepuoauyeckoii cucteMe U TabJIMIEe PACTBOPUMOCTH KUCJIOT, OCHOBAaHUN U COJieh
B BOJI€ JIJIs1 BBHITIOJTHEHUS 3aJaHUH.

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUSI XMMUYECKUX AJIIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA; MPUHAJIEHKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIaCCY COEJIMHEHHI C OMOPOil Ha OMpEIENIEHUs], B TOM YHCII€ CTPYKTYPUPOBAHHBIE;
BU/IBl XMMHUYECKOW CBSI3U  (KOBAJIGHTHasi, MOHHAs, METaJUIMYecKas) B



HEOPTaHWYECKUX COCAMHEHUSX; 3aps]l MOHA M0 XMMUYECKOH (hopmysie; XxapakTep
Cpellbl B BOJHBIX PACTBOPAX KHUCIOT U IIEJI0UYeH, *TUIl KpUCTAIUTMUYECKOU PeIETKU
KOHKPETHOTO BelecTBa™;

packpbiBath cMbIica Ilepuommueckoro 3akona JI.MI. MenneneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAaHHUE: *ONMUCHIBATh U XapAKTEPU30BaTh™* TAOIUUHYIO
dbopmy Ileproguueckoil cUCTEMbl XUMUYECKUX SJIEMEHTOB: pa3iMyaTh MOHATHUS
«riaaBHas noArpynma (A-rpymnmna)» u «rmodounas noarpynna (b-rpynmna)y, mansie u
OONbIIE  TIEPUONBI; *COOTHOCHUTH* O0003HAYCHHs, KOTOPbIE WMEIOTCS B
MEPUOTNYECKON TaONHIe, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAll s]pa, OOIlee YHUCIO BJIEKTPOHOB U
pacnpeneieHue WX IO  DJJEKTPOHHBIM  CJIOsAM);  *OOBSACHATH®  oOIIHe
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XUMHYCCKHUX JIEMEHTOB M MX COSAMHEHUN
B TIIpe/IesiaX MaJIbIX TIEPUOJIOB U TIIABHBIX MTOATPYIII ¢ Y4ETOM CTPOCHHS X aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI; HEOPTraHWYECKHUE BEIIECTBA;
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO
TerioBoMy 3(h(eKxTy, M0 H3MEHEHUIO CTENEeHEW OKHUCICHHS XUMHYECKHX
AJIEMEHTOB) C OTIOPOM HAa CXEMBI;

XapaKTepu30BaTh (OIMUCHIBATh) OOIIME U CleuuPUUecKue XHUMHUYECKHE
CBOMCTBa BEIECTB PA3JIMYHBIX KJIACCOB, MOJTBEpXkJasi OMHCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUMA C
OTNIOPO HA CXEMBI;

COCTaBJIATh YPABHEHUS JICKTPOIUTHUECKON JUCCOIUALIMY KUCIIOT, IIeJI0Yei
W COJICH; TOJHBIE W COKpalIEHHBIE YpPaBHEHHUS PEAKIUA HOHHOTO OOMEHa;
YpaBHEHUS peaKIui, MOJATBEPKIAIONINX CYIIECTBOBAHUE T€HETUYECKON CBSI3U
MEXK]Ty BEIIECTBaMU Pa3JIMUHbIX KJIACCOB;

packpbiBaTh  CYIIHOCTh  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIH
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIni;

POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS;
BO3MOYKHOCTH MPOTEKAHUSI XUMUUYECKHUX MPEBPAICHUN TMOCIE MPeaBapUTEIHLHOTO
00CYXIEHHUS C TIearorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JEeMEHTa Mo (opMysie COCAMHEHHS; MAaCCOBYIO
JIOJIF0 BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPAaBHEHUIO XUMHUYECKOU
PEaKIUM C OTIOPOW Ha alTOPUTM;

cJe0BaTh MpaBUjiaM TMOJIb30BaHUSI XMMUYECKOUM MOCYA0M U Jab0opaTOpHBIM
o0opy10BaHUEM, a TaKXKe MpaBUjiaM 0OpaIlleHHs ¢ BEIIeCTBAaMU B COOTBETCTBUHM C
WHCTPYKIIUSAMH 110 BBITOJTHCHUIO JITAOOPATOPHBIX XHMHYECKHX OITBITOB  IIO
MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKA U YTIIEKHUCIIOTO ra3a);

MIPOBOJIUTH PEAKIUH, MOATBEPIKIAIOIINE KAaUeCTBEHHBI COCTaB Pa3IMUHbBIX
BEIIIECTB: PACIO3HABATh OINBITHBIM MYTEM XJIOPHA- OpOMUI-, HOIUM-, KapOOHAT-,
docdar-, cwimmkar-, cynbdhar-, TUIPOKCUI-UOHBI, KaTHOHBI AMMOHHS M HWOHBI
W3YYEHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;



MIPUMEHSTh OCHOBHbBIEC OINEPAllMd MBICIUTEILHON JEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIlEeHNEe, CHCTEMAaTU3allUI0, BbISBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€U — JIJISl U3YUYEHHUs CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIUi;
€CTECTBCHHO-HAYYHbICE ~ METOIbl  TO3HaHWs —  HAONIOACHHE, HU3MEpEHHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICITICHHBI).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HanmenoBanue
(undposbie)
n/  pa3ieioB M TeM Bcer  Kontpoabn IIpakTH4eck
oOpa3oBaTe/ibHbIE
1| NporpamMMmel 0 ble padoThI ue padoTbl
pecypchl
Paspnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumusa —
BakHas 00J1acTh
bu6nuoreka [JOK
€CTECTBO3HAHHUS
1.1 . 5 0 2 https://m.edsoo.ru/7f41
Y TIPaKTUYECKOU
837c
ESITEILHOCTH
YyeJIOBEKa
BemecTtBa n bubnnoreka IIOK
1.2 XAMUYECKUE 15 1 0 https://m.edsoo.ru/7f41
peakuuu 837c
Wroro mo pazneny 20
Paznen 2. BaxHeiilue npeacTaBUTe Il HEOPraHUYeCKUX BellleCTB
Boznyx.
7 bubmuorexa [JOK
Kucnopon.
2.1 6 0 0 https://m.edsoo.ru/7f41
IToustue 06
837c
OKCHAax E—
Bognopona.Ilonsaru bubmuoreka [JOK
2.2 € 0 KHCJIOTax U 8 0 1 https://m.edsoo.ru/7f41
COJIAX 837¢c
Bona. PactBopsl. bubnmnoreka [JOK
2.3 Ilousitue 06 5 1 1 https://m.edsoo.ru/7f41
OCHOBAHUSIX 837¢c
OCHOBHEBIE
S bubmmoteka [IOK
2.4 11 1 1 https://m.edsoo.ru/7f41
HEOPTraHUYECKUX 837¢
COeIMHEHHNH —
Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuognueckas cucrema XUMHUYECKHX 3JI€MEHTOB
. . MenaeneeBa. CTpoeHue aToMOB. XUMHYECKasl CBA3b. OKUCIUTEIbHO-
BOCCTAHOBUTEC/IbHBIC PCAKITUH

ITepnonnueckui bu6mmoreka [JOK
3.1 3aKOH U 7 0 0 https://m.edsoo.ru/7f41
[Tepuonnueckas 837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

cucrema
XUMUYECKUX
anemenToB Jl. .
Meunneneena.
Ctpoenue atoma

XumMmudeckas
CBsI3b. bubnuorexa [{OK
3.2 OKHCIIUTENTEHO- 8 https://m.edsoo.ru/7f41
BOCCTAaHOBHUTEIb 837c
HBIE peaKIun
bubnuoreka LIOK
Hroro no pazaeny 15 https://m.edsoo.ru/7f41
837c
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
837c
OBIIEE
KOJIMYECTBO 68
YACOB IIO

[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KJIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
Ne HaunmenoBanmue
(undposbie)
n/  pasgeroButTeM  Bcer Kourpoasn  Ilpakruueck
oOpa3oBaTesibHbIE
1| NporpaMmel 0 ble padoThI ue padoThl
pecypchbl
Pa3znes 1. BemecTBo 1 XUuMHYeCKHe peaKkuuu
[ToBTOpeHue n
TIyOJIeHNE
T . bubnmoreka [JOK
3HAHUH
1.1 5 1 0 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
pasziesoB Kypca 8
Kjacca
OcHOBHBIE
3aKOHOMEPHOCTH bubnmorexa LOK
1.2 4 0 0 https://m.edsoo.ru/7f41
XUMHUYECKHX
~ a636
peaKIuii
DIEKTPOIUTHYEC
Kas
HCCOLHALIS bub6mmoreka [IOK
1.3 ' 8 1 1 https://m.edsoo.ru/7f41
XUMHYECKHE
a636
peaKIuu B
pacTBopax
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX cOeHHEHHS
Oomas
XapaKTepUCTHKA
bu6mmoreka [IOK
XUMHUYECKHX
2.1 4 0 1 https://m.edsoo.ru/7f41
aiemMeHnToB VIIA-
a636
TPYIIIBL
T"anorensr
Oomuras
XapaKTepUCTHKA
bu6mmorexa [IOK
XUMHUYECKHX
2.2 6 0 0 https://m.edsoo.ru/7f41
sneMeHToB VIA-
a636
rpymmsl. Cepa u
€€ coeqMHEHUS
Oomas
XapaKTEePUCTHKA bubnnoreka [JOK
2.3 XUMHUYECKHX 7 0 1 https://m.edsoo.ru/7f41
35eMeHTOB VA- a636
rpymmsl. A30T,



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

dochop u ux
COCITMHEHHS

OO6mias

XapaKTEepUCTUKA
XHUMUYCCKHX

24 sneMeHTOB |V A- 8
TPYIIIIBL.

Yrnepon u

KpPEMHUN U UX

COCIMHCHUS
Uroro mo pazneny 25

Paznen 3. MeTaJUIbI M BX COeAUHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
a636

OO0mue cBoiCTBa bubmorexa HOK
3.1 4 https://m.edsoo.ru/7f41
METaJIOB
a636
Baxneiimme bu6mmoreka [JOK
3.2 METaJUIbl U UX 16 https://m.edsoo.ru/7f41
COCIMHCHUS 2636
Utoro no pazneny 20

Pasnen 4. Xumus u okpy:xaiomas cpeaa
BemiecTBa n
4.1 MaTepHabl B 3
JKA3HU YE€JI0BEKa

bubmuoreka [JOK
https://m.edsoo.ru/7f41
2636

Hroro no paszneny 3
bu6mmorexa [IOK
PeszepBHoe Bpemst 3 https://m.edsoo.ru/7f41
a636
OBUIEE
KOJIMYECTBO 68
YACOB I1O0

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe obmectBo «M3narensctBo «lIpocsemenuey, 2022 r.

» Xumus, 9 kimacce/ IN'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
Axumonepnoe o6mectBo «M3narensctBo «lIpocsemenuey, 2022 r.

tabmuel: [lepuonudeckas cucrema xummuueckux snemeHToB /1. . Menneneena,
TabJIMIIa PACTBOPUMOCTH, IMEKTPOXUMUUYECKUHN PSIJT HAPSHKEHUST METAILIOB

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

- https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIi-YPOBEHb. -
Peanmuzanug-tpedosanuii-PI"OC-ocHoBHOr0-00111er0-00pazosanus. 2022 r.

- Metonndeckoe-mmocooue-mis-yuanrensa.pdf, 2022 r. I'adpuensu O.C.,
OctpoymoB U.I'., CnankoB C.A.: Xumus. Ypoku XuMuu B 8 KJlacce.
Meroanueckoe mocooune, 2022 r.

- 'aGpuensn O.C., OctpoymoB U.T'., CnagkoB C.A.: Xumus. Ypoku Xumuu B 9
knacce. Meroandeckoe nocobue, 2022 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI
CETU UHTEPHET

https://educont.ru/?utm_source=eljur
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https://uchi.ru/
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