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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU MPernogaBaHus y4eOHOro npeamMera « XuMus)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh  U3YYEHUS] XUMHH C YY4ETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TakKe TpeOOBaHMM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUM O MaTepPUATHLHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

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

BHOCHUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpPEeAeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 110 MPUHIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITIOJNHSS (GYHKIUU OOBSICHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHKWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (PaKTOB, MMOHATHMA, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMEHUU U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (¢GopMHUpOBaHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
OoOy4Jarommxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKpPYXaIOLEro MHUpa, MCHOJIb3Ys 3HAHUS W OMbBIT, MOJYYEHHBIE NMPU U3YYECHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJ1eco00pa3HOro TMOBEAECHHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MpO(dHIIA W HAMPaBICHHOCTH NATbHEUIIETO
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).



COAEPXKXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalus, KaIbLUA U HX
COCIMHEHNUI B COOTBETCTBUM C IIOJIO)KEHUEM »3JIeMEHTOB B llepumomnueckoi
CUCTEME U CTPOCHHUEM HX ATOMOB.

CrpoeHre BellecTBa: BHJBl XMMHUYECKOW CBS3M. THIIBI KPHUCTAUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus nu HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XHMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMAYeCKUX peaklyid Mo pa3auyHbIM MPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEHEN OKHMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[Tonsitue 0 ckopocTH XuMudeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHEe O rOMOreHHBIX M IeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIILHOM peaKunu. CocraBienue YpPaBHEHUU

OKHUCJIUTEIbHO--BOCCTAHOBUTENbHBIX  PEAKIUA C  HCHOJIB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOIUAIUN. DIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
Katnonsl, annonpl. MexaHus3m auccolMaldyi BELUIECTB C PAa3JIMYHBIMU BUIAAMH
XuMudeckoi cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii MOHHOTO OOMeHa,
IOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W COJ€ll B CBeTE€ TMPEACTaBICHUNH 00 DICKTPOIUTUYECKON
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYEeCKHUX
BEILIECTB — METAJIOB W HeMeTaioB (rpadura u anmasa), CIOKHBIX BELIECTB
(xJopuia HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XUMHUYECKOW peakiuu



OT BO3ACHCTBUS pPAa3IMUHBIX (AKTOPOB, HCCIEAOBAHUE DBIEKTPOMPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMM KHUCIOT, LIEIOYEeHd U CoJIed
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKM  TPOTEKAHMsS  peakluuid  HOHHOTO  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBIO KAUYECTBEHHBIX pEaKUUMid Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XMUMHUYECKHME CBOMCTBA Ha IpHUMEpPEe  XJopa
(B3auMoOJIEHiCTBUE C MeTayIaMH, HeMeTaJylaMH, IIejouaMu). XJIOpPOBOJOPO/I.
ConsHast KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJyYECHHE, NMpUMEHEHHe. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHne XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (PU3NYecKue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBoOpOJ, CTpoeHHE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NMPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHOCO0a MOJY4YEHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLMs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCNMHEHMI B MpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE O,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEAOTBPAILICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
buznyeckrue 1 XMMHUYECKHE CBOMCTBA, MOJyuyeHue U npuMenenue. Conu aMMoHus,
ux QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3UYECKUE U XHUMHYECKUE
cBOMcTBa (0OLIME Kak TMpEeACTaBUTENS Kiacca KUCIOT U CHEeHU(PHUYECKHe).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHUE OKPYKaroIIe cpebl COeAMHEHUIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,



annotpornueie Moaupukammu ¢Gocdopa, GuzNUecKue U XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMHUIESCKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIO0OPSHUIA.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YTJEepoj,  aJUIOTPOIHbIE
MOAU(UKAIINKA, PACTIPOCTPAHCHUE B MpUpoae, (U3HUYECKHE U XUMHUYCCKHE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJOTUYECKHE TMPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KJWMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MOJIy9IeHNE W TpuMeHeHWe. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[TepBoHaYaTbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, HPHUPOAHBIA ra3, HedTb),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaKHBIX BEIECTBAX: KMUpaX, OeNKax, yrieBojax — U ux
poli B OJKM3HU UEJOBEKa. MaTepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTUHCHUMN.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuaus (IV) u kpemuueBoii kucinore. CHIMKATB, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIIne CTPOUTENTbHBIC MaTEpHAIbl: KEPaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIH30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKIIUN Ha XJIOPHI-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalwIHue (QU3NYECKHE W XHMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COCIWHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmaMu  ceppl MU €€  COEAUHEHMSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOEHUE Mpollecca OOyTJIMBaHUS caxapa Mo JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeaKIny Ha Cyabdar-
WOH W HaOJIOJeHWe TpHU3HaKa e€ MPOTEKaHWs, O3HAKOMIIEHHE C (HHU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIAUHEHHUH (BO3MOXKHO HCIOJb30BaHHUE



BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIAOOpEHUH, MoydeHue,
coOMpaHue, pacrno3HaBaHUE U H3YYCHUE CBOICTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pochar-moH u m3ydeHne NMpu3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAJUIMYECKNX PEImIETOK anmasa, Tpadwura, ¢ywiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-WOHBl W W3YyYECHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIJIEHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTtajuibl 4 MX COCAMHEHUS

OO01mast XxapakTepUCTHUKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
UX TmonoxkeHuss B llepmogmueckor cucrtemMe xumudeckux dmemeHToB J[. W.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TONIy4eHUs MeTauioB. [loHATHE O KOPPO3UU METAIJIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . 1. MenzaeneeBa, cTpoOeHHME UX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenoyno3eMenpHblE META/UIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
[Tepuoanueckout cucreme xumudeckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3ndecKkue 1 XMuMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelmme coequHeHHs KalblUs (OKCHUI, THAPOKCHUI, COJIN).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUA: ToyioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOE€HHE aToMma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: monoxenue B [leppuoandyeckon CHCTEME XUMUYECKUX 3JIEMEHTOB /I,
. MengeneeBa, CTpOCHHE aTOMa, HAaXOXJIEHUE B mpupoae. Pusnmyeckue Hu
XUMHYECKHEe CBOMCTBA xkene3a. OKCHIbI, THApoKcH bl U conr xernesa (1) u xxenesa
(I, ux cocraB, CBOMCTBA U MOJyYEHHE.



Xumuueckuii IKCnepumeHm:

O3HAaKOMJIEHHE C 00pas3llaMM METaUIOB M CIJIaBOB, HUX (HU3HUECKUMU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJbIUg W HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB ECTKOM BOJBI, MPOLECCAa TOPEHUS Kelle3a B KUCIOPOJE
(BO3BMOKHO  KCHOJIb30BAHME  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, aJIFOMUHUS, LUHKA, JKEJe3a
(I u xenesza (111), meau (11), HaOmOaCHKE U ONMKCAHUE MPOLIECCOB OKPAIIMBAHHS
IJIaMEHU HWOHAMHU HaTpusl, Kajdusi W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxueiue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW JKU3HM YeNOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYyKarolleh cpenbl (MpejesbHas J0omycThUMas
KOHIIeHTpaIus BemecTs, nainee — [1JIK). Pons xuMun B pemeHnn 3KoJI0ruuecKux
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukamusi, TMEePUOAUIHOCTh, HAOIIOJICHHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIIBI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, DSJICKTPUYECKUM 3apsiji, MPOBOJHUKH,
NOJIYIPOBOJHUKH, JTUAJIEKTPUKHU, (POTOIIEMEHT, BEUIECTBO, TeEJO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dorocuntes, npixanwe, Omocdepa, PKOCHCTEMA, MHUHEPATHLHBIE
yI0OpeHusi, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
TIOJIC3HBIC HCKOTIacMBbIe, TOTLITUBO, BOJIHBIC pECypCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JImgHOCTHBIE PEe3yIbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO O0IIEro 0Opa3oBaHUs JOCTUTAIOTCS B XoJ.e OOydeHUS
XVMMHU B €IMHCTBE y4eOHOH M BOCIHTATEIBLHOW JEATEIBHOCTH B COOTBETCTBUHM C TPAJAMIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMA U JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, NPUHATHIMH B OOINECTBE MpaBWIAMH H HOPMaMH
MIOBEJICHHS U CIIOCOOCTBYIOT MPOIIECcCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U COITUATN3AIIUN 00YJatOIIIXCSl.

JIMYHOCTHBIE PE3YyJIbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHUCTEMON MO3HTHUBHBIX
IICHHOCTHBIX OPUCHTAINI U PACHIMPSHHE OIIBITA JICITEIHHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACIIEIHIO, TOHUMaHHS
3HAYCHUSI XMMHUYECKOW HAayKH B KH3HH COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON MHGpoOpManuen o
NIEPEOBBIX JOCTHKCHUSX M OTKPBITHUSIX MUPOBOM M OTEYECTBEHHOW XUMUHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NPECTABICHHUS O COLMAIBHBIX HOPMaX M MpaBUIaX MEKIMYHOCTHBIX OTHOLICHUN B KOJUIEKTUBE, KOMMYHHKATHBHOM
KOMITIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOH, yU4eOHO-HCCIeIOBATEIBCKOM, TBOPUECKOW M IPYTHX BHAAX JESATEIHLHOCTH,
TOTOBHOCTH K pa3HOOOpPA3HOW COBMECTHOW JESATEILHOCTH IIPH BBHIMOJHEHUM Y4YeOHBIX, IMO3HABATEIbHBIX 3ajad,
BBIIIOJIHCHUM XUMHUYECKUX OJKCIIEPUMECHTOB, CO3JaHMM YYEOHBIX IPOCKTOB, CTPEMJICHUS K B3aUMOIIOHMMAaHUIO U
B3aMMOIIOMOIIH B TPOIIECCE ITON y4eOHOH NEesATENbHOCTH, TOTOBHOCTH OIICHHBATH CBOE IMOBEIEHHE M MOCTYIKH CBOHMX
TOBAPUILEH C MO3UIIMY HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHS MTOCIIEICTBUI IMTOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL:

MHUPOBO33PCHUYCCKHE MPEICTABICHUS O BEIIECTBE M XUMHUYCCKOW pEaKIUh, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U COCTABJISIOIINE OCHOBY JUIS TOHUMAHUsI CYyITHOCTH HAYYHOW KaPTHHBI MUPA, MPEACTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOJHOW CPEIol, O POJIM XUMHUH B
NIO3HAHUU 3TUX 3aKOHOMEPHOCTEI;



MO3HaBaTEJIbHbIE MOTHBBI, HAMPABJICHHBIC HA TIOJyYEHUE HOBBIX 3HAHUU 10 XUMUU, HEOOXOIUMBIE AJi1 OOBSICHEHHS
HAOJII0JJaeMBIX TPOLIECCOB U SIBJICHUM, MO3HABATEIbHOW, MH()POPMAIIMOHHOW M YHTATEIBCKOW KYJIbTYphl, B TOM YHCIE
HABBIKOB CAMOCTOSITETIbHOU paboThl ¢ Yy4eOHBIMU TEKCTaMH, CIIPABOYHOU JUTEPATypOM, JOCTYIMHBIMU TEXHUYECKUMHU
cpeacTBaMU MHPOPMALIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOY4YEHMIO M TO3HAHMIO, JHOOO3HATEIBbHOCTh, I'OTOBHOCTb U CIIOCOOHOCTH K CaM0O00pa3oBaHMUIO,
IIPOEKTHOM M HCCIIEOBATENbCKON JEATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH W YPOBHS OOy4Y€HHs B
JlaTbHEHIIEeM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 3[10POBb:

OCO3HAaHUE LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO, YCTAHOBKHM Ha 3JI0pOBBIA 00pa3
KU3HU, OCO3HAHUE MOCJEACTBUM M HENPHUSTHE BPEIHBIX MPUBBIYEK (YHOTPEOJEHUS aJKOroJisi, HAPKOTUKOB, KypEeHMHs),
HEO0OXOMMOCTH COOJIIOICHHS MPAaBUJI 0€30MaCHOCTH NPHU OOpPAIEHUH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U peaJbHON
KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPaKTUUYECKOMY H3YUYEHMIO NMpoQeccuil W Tpylna pa3iuyHOro poja, yBaKEHUE K TPyAy M pe3ylibTaTaM
TPYJIOBOM JEATENBHOCTH, B TOM YHCIIE HA OCHOBE MPHUMEHEHMS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHBIA BBHIOOP
WHIUBUYAIbHOM TPAEKTOPUM MPOJOJKEHUS 00pa30BaHUs C YYETOM JMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTH K XHMMUH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIIHONW MPOPECCHOHAIBHON NEATEIbHOCTH M PAa3BUTHUS HEOOXOIUMBIX
YMEHH, TOTOBHOCTb a/IalITUPOBATHCA B MPO(ECCHOHATIBHOM cperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH LIETECO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOYHHKY >KM3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHMS,
NOHMMAaHUE IIEHHOCTH 3J0pPOBOro M 0e30macHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
$uznyecKOMy U TCHUXHYECKOMY 370pPOBBIO, OCO3HAHHE LIEHHOCTH COOJIOJCHMS MpaBui O€30MacHOro MOBENEHUs Npu
paboTe ¢ BelecTBaMH, a TAKXKE B CUTYaIUIX, YTPOXKAIOLINX 3/I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4yaeMmble MpPH M3YyYECHUM XHUMHUH, A pPELIeHUs 3a]ad, CBA3aHHBIX C
OKpYXalollel MPUPOJHON Cpeloil, i MOBBIMICHUS YPOBHS SKOJOTMYECKOM KYJIbTYpbI, OCO3HAHMS TJ00aTBLHOTO
XapakTepa HKOJOTMYECKUX MPOOJEM U MyTel UX PEelIeHUs MOCPEICTBOM METOJOB XMMHUU, SKOJOTUYECKOTO MBILICHHUS,
YMEHUS PYKOBOJICTBOBATHCSI UM B MIO3HABATEIbHOM, KOMMYHUKATUBHON M COLIMATIBbHOMN MPAKTHKE.



METAINIPEJAMETHBIE PE3YJIBTATbBI

B cocTtaBe MeTanmpeaMeTHBIX pe3yabTaTOB BRIICISIOT 3HAYMMBIE JJIs1 POPMUPOBAHUST MUPOBO33PEHUS OOIICHAYYHBIC
MOHATHS (3aKOH, TEOPHs, IPHUHIINII, TUTIOTE3a, (DaKT, CUCTEMA, TPOIIECC, IKCIIEPUMEHT U JIPYTOeE.), KOTOPHIE UCITOIB3YIOTCS
B €CTECTBEHHO-HAyYHBIX Y4YEOHBIX IpeaMEeTax M IIO3BOJISIIOT HAa OCHOBE 3HAHWM W3 ATHUX MPEIMETOB (POPMHPOBATH
MIPEJCTaBJICHUE O IICJIOCTHOW HAyyHOW KapTUHE MHpa, W YHHBEpCajdbHble y4eOHBbIC JNEUCTBUS (MO3HABaTEIbHBIC,
KOMMYHUKATHBHBIC, PETYJIATHBHBIC), KOTOpPhIE 0O0€CIeunBalOT (POPMUPOBAHME TOTOBHOCTH K CaMOCTOSITEILHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOMN AESTETLHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE JeiiCTBHS

ba3oBble Jiornueckue aeicTBuA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHHUS TP OCBOCHUW 3HAHWM: PACKPBIBATH CMBICI XUMHUYECKUX
MOHATUM (BBIACISATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH B3aMMOCBS3b C JPYTMMHU TMOHSTHSIMH), HCIOJIb30BATh
MOHATUS JJI OOBSCHEHUS! OTIENbHBIX (PAKTOB W SIBJICHUN, BHIOMpATh OCHOBAHUS M KPUTEPUM IS KiacCUUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEaKIUHi, yCTaHaBJIMBATh IPUUYMHHO-CICICTBEHHBIC CBS3HM MEXIy OOBEKTaMH
W3y4YeHHs, CTPOUTH JIOTHYCCKHE pacCyX IAeHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, 110 aHAJOTHH), JCNaTh BBIBOABI M
3aKJIFOUCHUS;

YMEHUE MPUMEHSTh B MPOLIECCE MO3HAHUS MOHATUS (IPEIMETHBIC U METANpeAMETHbIE), CUMBOJINYECKHUE (3HAKOBBHIE)
MOJIEJIN, UCTOJIb3yeMble B XUMHH, MPeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMbIE B XUMHUU MOJC/IbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJ JJIEMEHTa), XMMHUYecKas (GopMmysia M ypaBHEHHE XUMHYCCKOW PEaKIMh — TPH PEIICHUH
y4eOHO-IT03HABATEIIBHBIX 33/1a4, ¢ YIETOM ITUX MOJICIBHBIX MPEJCTABICHUHN BBISBIISTh U XapaKTEPHU30BaTh CYIIICCTBCHHBIC
MPU3HAKU U3YyYa€MbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XMMHUYECKUX DPEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIC CBSI3U U MPOTUBOPEUMS B U3YUAEMbBIX MPOLIECCAX U SABJICHUSX.

ba3zoBble ucciaenoBarebCckue JAeiicTBHA.

YMEHHUE UCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KAUYECTBE MHCTPYMEHTA MO3HAHUS, A TAKXKE B KAYECTBE OCHOBBI IS
dbopMHUpPOBaHUS TUTIOTE3BI IO MTPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYKIICHUI;

NpUOOPETEHUE ONbITa MO IJIAHUPOBAHUIO, OPTaHMU3allMM U TMPOBEICHUIO YYCHUYECKUX IKCIIEPUMEHTOB, YMEHUE
HaOJII0/1aTh 32 X0JIOM MPOIECCa, CAMOCTOSTEILHO MPOTHO3UPOBATH €0 PE3yIbTaT, HOPMYIHPOBATH 00OOIIIEHUS U BHIBOJIBI
MO pe3yJibTaTaM MPOBEIEHHOIO OIbITA, UCCIEAOBAHMUS, COCTABIISITH OTUET O MPOJICIAHHON padoTe.



Pabora ¢ nundopmanmeii:

yMEHHE BBIOMpATh, AHATU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMAIIMIO PA3TUYHBIX BUJIOB U (OPM MpEACTaBICHUS,
NOJIy4a€MYI0 M3 Pa3HbIX HCTOYHUKOB (HAYyYHO-TIOMyJSpHAs JUTEpATypa XUMHUYECKOTO COAEpPKaHUSA, CIPABOYHBIC
nocoOusi, pecypcosl IHTepHEeTa), KpUTUUECKHU OLIEHUBATh MPOTUBOPEUHUBYIO M HEIOCTOBEPHYIO HH(POPMAILIUIO;

yMEHUE TPUMEHATh pa3uyHble METOAbl U 3alpOoChl MPHU IMOUCKE M OTOOpe MH(OpPMAIMU U COOTBETCTBYIOIIMX
JTAaHHBIX, HEOOXOAUMBIX /ISl BBIMOJTHEHUS YU€OHBIX U MMO3HABATENIBHBIX 33/1a4 ONPEACIEHHOTO THIIA, TPHOOPETEHUE OTIbITa
B 00JacTH UCIOJb30BaHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJAJIEHUE KYJIbTYpPOU aKTUBHOIO
UCIIOJIb30BAaHUSl PA3JIMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (GOpMY MpEeACTaBICHUS
uH(GOpMallMU U WUTIOCTPUPOBATH PEIIaeMble 3a7aul HECIOXKHBIMU CXEMaMH, IMarpaMMaMu, JpyTUMH popMaMu rpaduku
U UX KOMOMHALIUSAMU;

YMEHUE UCMOJIb30BaTh U aHAIM3UPOBATh B Ipoliecce YUeOHON M MCCIEA0BATEIbCKONW AESTENBHOCTH MH(OPMAIUIO O
BJIMSIHUU ITPOMBILIUIEHHOCTH, CEILCKOTO X035ICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEH TPUPOAHOU CPEbI.

KoMMyHnKaTHBHBIE YHHBepPCcAJIbHbIe YueOHbIe JelCTBUSA:

YMEHUS 33/1aBaTh BOMPOCHI (B XOJIe AUaiora v (Wjin) AUCKYCCUH) O CYIIECTBY 00CYK/1aeMOM TeMbI, (pOPMYJIUPOBATH
CBOM MPEJIJIOKEHNS OTHOCUTENIHO BBIMIOJHEHUS MPEAJIOKEHHON 3a/1a4u;

YMEHUS PEACTABIIATH MOJTYYEHHBIE PE3YJIbTaThl TO3HABATENBHOMN IEATEILHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX;
JienaTh MPE3EHTALMI0 PE3yJIbTaTOB BBHINOJHEHUS XUMHUYECKOTO ASKCIEpUMEHTa (J1abOpaTOpHOro OMbITa, JabopaTOpHOMH
paboThI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHsI y4yeOHOro COTPYAHHYECTBA CO CBEPCTHHMKAaMH B COBMECTHOM IIO3HABaTENbHOM M HCCIENOBATEIbCKON
NEATEeIbHOCTH TIPU PEIICHUM BO3HUKAIOIIMX MPOOJEM Ha OCHOBE Yu€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS MO3WIIUM
(oOcyxeHns, 0OMEH MHEHUSIMU, «MO3TOBBIE€ IITYPMbI», KOOPAUHALIMS COBMECTHBIX JIEHCTBUM, OMpENEICHUE KPUTEPUEB
10 OIICHKE Ka4eCTBA BHIIIOJHEHHON padOTHI U IpyTHE).

PeryisiTuBHbIe YHUBepCAJbHbIEe Y4eOHbIe AeiicTBUS:

YMEHHE CAMOCTOATEIBHO ONPENENSITh LETN JACATeIbHOCTH, IUIAaHUPOBAaTh, OCYLIECTBISITh, KOHTPOJIUPOBATh U NpHU
HEO0OXOMMOCTH KOPPEKTUPOBATH CBOIO JESATEIBHOCTD, BEIOUpaTh Hanbosiee 3pGEeKTUBHBIE CIOCOOBI pellIeHUs YUYEeOHBIX U
MO3HABATEJIbHBIX 3a/1a4, CaAMOCTOSATEIBbHO COCTAaBISATh WJIM KOPPEKTUPOBATh MPEIOKEHHBINM alrOpuTM JACUCTBUN Npu
BBITMIOJTHEHUH 33/IaHUM € YYETOM IMOJIyUYEHHUS HOBBIX 3HAHUH 00 M3yuyaeMbIX 00BEKTax — BEIIECTBAX U PEaKLHUAX, OLEHUBAThH



COOTBETCTBHE TIOJYYCHHOTO pe3ysibTaTa 3asBJICHHOW IIeJIM, YMEHHE WCIIOJb30BaTh W aHAJIM3UPOBATh KOHTEKCTHI,
npejJiaraeMbie B YCIOBUM 3/ IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mNpeIMETHBIX pPe3yJbTaTOB IO OCBOCHHIO 00S3aTEIBHOTO COJEPYKAHMS, YCTAHOBJICHHOTO JaHHOM
denepanpHON paboYei MPOrpaMMOM, BBIACISIOT: OCBOCHHBIC OOYYAIONIMMHUCS HAYYHBIC 3HAHUS, YMEHHUS M CIOCOOBI
NEHCTBUH, crienudraeckre I MPEeIMETHOW 001acTH « XUMHUS», BHJIBI ACSITSILHOCTH TI0 IMOJTYYCHHIO HOBOTO 3HAHUS, €r0
UHTEPIIPETALNN, TIPEOOPa30BAHUIO U IIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIIHSX.

K koHIly 00y4yeHus B 9 Kjaacce MPeMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPakaTh C(HOPMHUPOBAHHOCTH
y 00y4aromuxcs YMEHUM:

pPAacKpbIBaTh CMBICI OCHOBHBIX XUMHMYECKUX IOHATUN: XUMHYECKHUU DJIEMEHT, aTOM, MOJIEKyjd, WOH, KaTHOH,
aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCTB, JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHHUS,
XUMUYECKas peaklus, XUMHUYECKas CBA3b, TEIUIOBOM A((EKT peakuuu, MOjib, MOJSPHBIA 00BEM, pacTBOp,
AJIEKTPOJIUTHI, HEAJIEKTPOJUTHI, SJIEKTPOJUTHUECKAs ITUCCOLMAIMS, pEaKklUd HOHHOTO OOMEHa, KaTajau3arop,
XUMHUYECKOE paBHOBEcHE, oOpaTHMble U HEOOpaTUMbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE PEAKIINH,
OKHUCJIUTEIIb, BOCCTAHOBUTENb, OKUCIEHUE W BOCCTAHOBJIEHUE, AJUIOTPONUs, aM(POTEPHOCTb, XUMUYECKAsI CBA3b
(koBaJieHTHasi, MOHHAsA, METaJIMYecKas), KpUCTaJUIMUecKasi pemeTka, KOppo3Hsk METAIIOB, CIIAaBbl, CKOPOCTh
XUMHAYECKOMN peaKlnH, peaeiapHo aomycrumas konuentpanus [1/IK Bemectsa;

WJUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWYECKUX IOHATUHA W IPUMEHSTH OTH IOHATHUA IPU ONUCAHUU
BEIIECTB U UX IIPEBPALLCHUN;

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIsl COCTaBIEHUS (POPMYJT BEIIECTB M YPABHEHUN XMMUYECKUX PEaKIIUi;
ONPENEIATh BAJEHTHOCTh M CTENEHb OKHCICHUS XUMUYECKHX JJIEMEHTOB B COEAMHEHHUSX Pa3JIMYHOIO COCTaBa,
IPUHAJJICKHOCTh BELIECTB K OINPEAENEHHOMY KJIAacCy COEAMHEHUH 1o (opmynaMm, BHUJ XHUMHUYECKOW CBS3U
(KoBaJIeHTHAas, MOHHAs, METAJUINYECKasl) B HEOPraHUUECKUX COCAMHEHMSIX, 3apsj] HOHA 0 XUMUYECKOU QopmyIe,
XapakTep cpenbl B BOJHBIX pPacTBOPAax HEOPraHWYECKUX COCAUHEHHUM, THUIl KPUCTAJUIMYECKOM PpEIIETKH
KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbIch [lepuoanueckoro 3akoHa [[. 1. MenaeneeBa n 1eMOHCTPUPOBATH €T0 IIOHUMAHUE: ONKUCHIBATh
U XapakTepu3oBaTh TabauuHyto Gopmy [leproguueckoil cucTeMbl XUMUYECKUX 3JIE€MEHTOB: pa3inyaTh MOHSATHUS



«rnaBHasg moArpynma (A-rpymma)» W «mobouHas moxrpynmna (b-rpynma)», Mameie w OONbIIME TIEPUOJIBI,
COOTHOCUTH O0O3HAUYEHHUS, KOTOPHIE MMEIOTCA B TMEPUOIWYECKON Tabiuile, C YHUCIOBBIMU XapaKTEPHUCTUKAMHU
CTPOCHHSI aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apAf spa, 00IIee YMUCIIO SJIEKTPOHOB U paclpeesieHue ux
MO DJJIEKTPOHHBIM CJIOAM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMICTB JJEMEHTOB U HUX
COEIMHEHUH B MpeIeNax MaJbIX MEPUOIOB U TJIABHBIX MOATPYIII C Y4ETOM CTPOCHHS UX aTOMOB;
KJIACCU(PUIIMPOBATh XMUMHUUYECKUE 3JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKHE peakuuu (Mo 4YUCIy |
COCTAaBY YYACTBYIOIIMX B PEAKIUU BELIECTB, MO TEIUIOBOMY 3(PQEKTy, MO HU3MEHEHUIO CTENEHEH OKHUCICHHS
XUMHYECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOLIME U ClIEUU(PUUECKUE XUMHUECKUE CBOMCTBA MPOCTBIX U CIOXHBIX BEIIECTB,
NOATBEPKAAsl ONKCAHWE NPUMEPAMH MOJIEKYJSPHBIX M WOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKHX
peaKuui;

COCTABJISITh YPABHEHMS 3IEKTPOJUTUUECKON AUCCOLMALMM KUCIOT, IIEJI0YEl U COJIEH, MOJHbIE U COKpPAIEHHBIE
YpaBHEHHUSI peakUuil MOHHOTO OOMEHa, YpaBHEHHUS PEAKIMM, MOATBEPIKIAIOIIUX CYIIECTBOBAHUE TN'€HETHUYECKON
CBSI3M MEXJy BELIECTBAMH Pa3JIMYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTABIEHUS 3JEKTPOHHOIO
OaslaHca ATUX PEaKIINii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOXXHOCTU NMPOTEKAHUS XUMHUYECKHX
IIPEBPAILECHUN B PA3JINYHBIX YCIOBHUSX;

BBIYHCIIATH OTHOCUTEJIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJK XUMHUYECKOTO
AJIeMEHTa Mo GopMyJie COEIMHEHHMSI, MAaCCOBYIO JIOJII0 BELIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHUIO
XAMUYECKOU PEAKIINH;

co0II01aTh MpaBuUiia MOJb30BAHUS XUMUYECKOM MOCYIOW U JJaOOpaTOpHBIM OOOpYIOBAaHUEM, a TaKXe MpaBuia
oOpallleHus] ¢ BEUIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSMHU IO BBINOJHEHHIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB IO MOJIYYEHHUIO U COOUPAHUIO Ta3000pa3HbIX BELIECTB (aMMHUaKa U YTIIEKUCIIOro rasa);

MPOBOJUTH PEAKIIMH, TOJITBEPKAAIOUIME KAUECTBEHHBI COCTAB PA3MUYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM
nyTéM XJopua-, OpomMua-, MOauI-, KapOoHaT-, docdar-, CUIMKaT-, Cyib(paT-, TUAPOKCUI-UOHBI, KATUOHBI
aMMOHHUS M MOHBI U3YYEHHBIX METANIOB, IPUCYTCTBYIOLME B BOJHBIX PACTBOPAaX HEOPIaHUYECKUX BEILIECTB;



® TIPUMEHSATH OCHOBHBIC OIEpAIlMd MBICIUTEILHON MEATeILHOCTH — aHAJIW3 M CHHTE3, CpaBHEHHE, 0000IIeHHE,
CHUCTEMATHU3AIINIO, BBISIBJICHUE TPUUYNHHO-CIICJICTBEHHBIX CBSI3€M — I U3YyUYECHUSI CBOMCTB BEIIECTB U XUMHUYECKHUX
peaKkiuii, eCTECTBEHHO-HAYYHbIE METOAbl MO3HAHUSI — HAOIIOJCHUE, U3MEPEHHUE, MOJICTUPOBAHUE, IKCIIEPUMEHT

(peasibHBIN U MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

KoJsnuyecTBo 4acoB

9 KJIACC
Ne HaumeHoBaHue pa3ie/ioB
n/ ¥ TeM NPOrpaMmbl Bceero

Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peaKku

[ToBTOpEHME U yriaydienue
11 3HAHUI OCHOBHBIX Pa3/eiioB
Kypca 8 kiacca

OcHoBHbBIE 3aKOHOMCPHOCTH

1.2
XUMHYECKHUX PEAKIIHA
DNEeKTPOIUTHYECKAS

1.3 nucconuanusg. XuMHuecKue

peaKkuuu B pacTBOpax
Uroro no pazgeny

Pa3zgen 2. HeMeTaJIBI M UX COCIUHEHUS

OO6mrast XxapakTepucTruKa
2.1 XUMHUYECKHAX DIIEMEHTOB
VIIA-rpynnsl. ["anorenst

99 OO6mrast XxapakTeprucTruKa
' XUMHAYECKHX 3JICMEHTOB

17

KonTposabHbie
padoThI

IIpakT4yeckue
padoThI

JyekTpoHHbIE (IU(pPOBLIE) 00pa3oBaTeIbHbIE
pecypcsl

bubnuoteka [{OK https://m.edsoo.ru/7f41a636

bubnuoteka [{OK https://m.edsoo.ru/7f41a636

bubmuoreka I{OK https://m.edsoo.ru/7f41a636

bubnuoteka [{OK https://m.edsoo.ru/7f41a636

bubnuoteka [{OK 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

VIA-rpynnel. Cepa u eé
COETMHEHUS

OOm1ast xapaKTepUCTHKA
XMMHYECKHX 3JIEMEHTOB

2.3 7
VA-rpymrsl. A3ort, pochop

1 UX COCIUHCHUA

OO011ast XapakTepucTHKa
24 XUMHUYCCKUX DJICMCHTOB 8
' IV A-rpymmer. Yraepon u

KPEMHUH ¥ UX COCAMHCHHUS
Htoro no paznemny 25

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

3.1 OO0111e cBOIiCTBA METAIIJIOB 4
Bakueiinime MeTayuibl U UX
3.2 16
COEIMHEHNS
Hroro no paszneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemecrBa u MaTcpHuaJibl B

4.1 3
’KM3HHU YeIIOBEKa

Hroro no pazneny 3

PesepBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

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

bubmuoreka [{OK https://m.edsoo.ru/7f41a636

bubnuoteka [{OK https://m.edsoo.ru/7f41a636
https://resh.edu.ru

bubmuoreka I{OK https://m.edsoo.ru/7f41a636
https://resh.edu.ru

bubnuoteka [{OK 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://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE
9 KIIACC

n/n

Tema ypoka

Ilepuonnueckuii 3akoH. [lepnonnueckas
cHCTeMa XUMHUYEeCKHuX snemMeHToB /. 1.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHYCCKUX 3JICMCHTOB IICPBLIX TpéX
MIEPUOJIOB

Krnaccudukanusa u HoMeHKIaTypa
HCOPTraHNYCCKUX BCIUICCTB

Bunabl XMUMUYECKOM CBSA3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK
KonTponbnas padora Nel no teme
«IToBTOpEHUe 1 yriydaeHne 3HaHUH
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca»

Kiaccudukanms XuMruaecKux peakiiui mo

Pa3IMYHBIM IIpHU3HAKaM

Ilonstue o CKOpPOCTH XHUMHUYECKOM pCaKknuu.

[ToHsiITHE O TOMOTE€HHBIX U TE€TEPOT€HHBIX
peaKkuusx

IloHsaTHE 0 XUMHUYECKOM paBHOBCCHU.
(DaKTOPBI, BJIMAIOIIUEC HA CKOPOCTb
XUMHYSCKOMU pCaKkuu U MOJIOKCHUC

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

bu6nmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6nmoreka [JOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edsoo.ru/00adbch0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

XUMHUYECKOTO PaBHOBECHS
OKHUCIINTENEHO-BOCCTAHOBUTEIILHBIC
peakiuuu

Teopust 2IEKTPOIUTUICCKON TUCCOIHALINH.
CunbHBIC U clTa0bIe AJIEKTPOJIUTHI

HNounbie ypaBHEHUS peakIuid

XHUMHUYECKHUE CBOMCTBA KUCJIOT U OCHOBAHUM
B CBETE MPEJCTABICHUN 00
3JIEKTPOJIUTUYECKON JUCCOIUAIINHI

XHUMHUUYECKHUE CBOMCTBA COJIEN B CBETE
MPEACTABICHUHN 00 AIEKTPOTUTUUECKON
IUCCOLINAIINT

[TonsiTe o runponuse conen

O000I1IEHNE U CUCTEMATHU3AINs 3HAHUH

[IpakTnueckas padora Ne 1. «Pemenue
AKCIIEPUMEHTAIBHBIX 331249

KontponbHast pabota Ne2 o reme
«DIIEKTPOIUTUYECKAs TUCCOLMALINSL.
XUMHUYECKUE PEAKIIUU B PACTBOPAX)

OO61as xapakTepUCTHKA raJOreHOB.
XHUMHUYECKUE CBOMCTBA HA MMPUMEPE XJIOpa

Xnoposoaopoa. CosnsiHast KUCIOTA,
XMMHUYECKHUE CBOICTBA, MIOJIy4YEHUE,
IIPUMEHEHNE

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bubmuorexa [JOK
https://m.edsoo.ru/00adcd68

bubmuorexa [JOK
https://m.edsoo.ru/00add448

bubmuorexa [JOK
https://m.edsoo.ru/00add5d8
https://resh.edu.ru

bubmuorexa [JOK
https://m.edsoo.ru/00add8b2

bu6nmoreka [JOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6nmoreka [JOK
https://m.edsoo.ru/00addecO

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2
https://resh.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://resh.edu.ru/
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://resh.edu.ru/
https://m.edsoo.ru/00ade104

20

21

22

23

24

25

26

27

28

29

30

[TpakTuyeckas padora Ne 2 o Teme
«ITomyueHue consTHON KUCIOTHI, U3ydeHHE e&
CBOMCTB»

Bbruncnenus no ypaBHEHUSIM XUMHUECKUX
peakuui, eciiv OJVH U3 PEarcHTOB JaH B
n30BITKE

OO6mras xapakTeprucTuka 3J1eMeHTOB VIA-

TPYIIIIBI
AnnoTponHbie MOIU(UKALIUY CEPHI.

Haxoxpaenue cepbl 1 €€ coeTuHEeHUN B
npupoae. XuMHUYECKHE CBONCTBA CEPBI

CepoBojnopoi, ctpocHHe, (U3HUECKUC U
XMMHYECKHE CBOMCTBA

Oxcupl cepol. CepHast KHCIIOTa, (pu3HUecKue
U XUMHWYCCKUC CBOfICTBa, MMPUMCHCHUC

XUMUYECKUE PEAKILINH, JIEKAIINE B OCHOBE
MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS
CEPHOU KUCIIOTBL. XMMUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl COEUHEHUSIMU CEPbI
Brruncnenne MaccoBoOi 10U BbIXO/A
IIPOJYKTA peakun

OO6mrast xapakTeprucTrKa 3J1IeMEeHTOB V A-
rpynnsl. A30T, paclipocTpaHeHHE B IPUPOJIE,
¢bu3nyeckrue 1 XuMHUYeCcKre CBOMCTBA
AMMUak, ero Gpu3nYecKue 1 XuMHU4YECKHe
CBOMCTBA, OJIyYEHUE U IPUMEHEHUE
IIpakTuyeckas pabora Ne 3 o Teme
«[lony4yenne aMmuaka, U3y4eHUE €ro

bubmuorexa [JOK
https://m.edsoo.ru/00ade348

bubmuorexa [JOK
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bubmuorexa [JOK
https://m.edsoo.ru/00adea28

bu6nmoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [IOK
https://m.edsoo.ru/00adeeab

bu6mmoreka [JOK
https://m.edso0.ru/00adf004

bu6mmoreka [IOK
https://m.eds00.ru/00adf180



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

31

32

33

34

35

36

37

38

39

40

CBOWCTB»

A3oTHas Kuciora, e€ GpusnvdecKkue u
XUMHYECKUE CBOUCTBA

Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS
B KaueCTBE MUHEPAIbHBIX YA0OpEHUH.
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIICH
Cpelbl COeIMHEHUSIMU a30Ta

dochop. Oxcua pocdopa (V) u hochopras
KHCIOTa, (PU3MUYECKUE U XUMUYECKUE
CBOICTBa, MOJIyuYeHUE

Hcnons3oBanue ¢pocdaToB B KauecTBe
MUHEpAJIbHBIX yI00OpeHuil. 3arps3HeHne
MIPUPOJIHOM cpelbl hochaTaMu
VYraepon, pacpocTpaHeHHe B IPUPO/IE,
¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA
Oxcupl yriaepoaa, ux pusnueckue u
XUMHUYECKHE CBOMCTBA. DKOJOTHUECKUE

HpO6J’I€MLI, CBS3aHHBIC C OKCUJIOM YyTJICpOoaa
(V)

YroapHas KUCIIOTa U €€ COJIU

IIpakTuyeckas padora Ne 4 o Teme
"IlosrydeHne yrieKucioro rasa.
KayecTBeHHas peakiiys Ha KapOOHAT-HOH"
IlepBoHauaIbHBIE TOHATHUS 00 OPraHUYECKUX
BELIECTBAaX KAK O COEAUHEHMSX yIJIepoia

Kpemuuii u ero coequHeHus

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

bubmuoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

bu6nmoreka [JOK
https://m.edsoo.ru/00adfebe

bu6nmoreka [JOK
https://m.edsoo.ru/00ae006c¢

bu6mmoreka [JOK
https://m.edsoo.ru/00ae027¢

bu6mmorexa [IOK
https://m.edsoo.ru/00ae054e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
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[Tpaktuyeckas padora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TEME
«BaxHel1ne HeMeTaJUTbl U UX COCTHHCHHUS

KonrtponsHas padora Ne3 o reme
«Baxuelinime HeMeTaJUIbI U UX COCIUHEHUS

OO01as xapakTepuCcCTHKa XUMUYECKUX
3JIEMEHTOB — METaJUIoB. MeTayuinyeckas
CBSI3b U METAJNINYECKasi KpUCTaNINYeCKast
pemérka. @u3nyecKkue CBOWCTBAa METAIIJIOB

XUMUYEeCKHe CBOMCTBA METAIIJIOB.
DIEKTPOXUMHUECKUIA Psi/i HANPsKEHUH
METaJJIOB

O61ue cnocoObl MOTyYeHHUS] METAJLIOB.
CrnnaBsl. Berauciaenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIi OJIUH U3
pEeareHToB COACPKUT MPUMECH

[ToHsTHE O KOPPO3UU METAILIIOB
Il{emouHbIe METAILIBI

OKCI/I)IBI U TUAPOKCHUJIBI HATPHA U KaJIUA

Ilenoyno3eMeabHbIe METaJUIbI — KaJbIIUM 1
MarHui

Baxkueiinime coefuHEHNUS KaJIbIUS

O0001IeHE ¥ cucTeEMaTU3alus 3HAHUI

XécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el18

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

bubmuoreka [JOK
https://m.edsoo.ru/00ael1156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael278

bu6nmoreka [JOK
https://m.edsoo.ru/00ael4bh2

bu6nmoreka [JOK
https://m.edso0.ru/00ael4b2

bu6mmoreka [JOK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael15e8

https://resh.edu.ru
bu6mmoreka [IOK



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://resh.edu.ru/
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[Ipaktuyeckas pabora Ne 6 o Teme
"YKEcTKOCTh BOABI U METOIBI €€ yCTpaHEHHUS"

ATroMuHUNA

AMpoTepHbIE CBOIICTBA OKCHJIA U
THJIPOKCUIA

Keiaeso

Oxcuppl, TuIpokcu bl U conu xenesa () u
xenesa (1)

O06o01ieHne 1 cucTeMaTu3anys 3HaHuH
[IpakTnueckas padora Ne 7. Pemenue

AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«Basxkaenmme MeTaiIbl 1 X COSTMHEHMSI
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
peaKuuii, €Clii OJJMH U3 PEarcHTOB JaH B
M30BITKE WIIN COJACPKUT IPUMECH.
BrrunciieHust MaccoBOU 1O BEIXOZA
MPOAYKTa PEaKIUU

O06o001IeHre B cucTeMaTH3anys 3SHAaHUH
KonrtponbHas padora Ne4 o reme
«BakHeHme MeTaJljIbl 1 UX COCAUHCHUS
BeniecTBa 1 maTepuaibl B TOBCEITHEBHOM
JKM3HH YeI0BEKa

XUMHUYECKOE 3arps3HEHNE OKPY KaloIIei
cpeasl

Ponp xumuu B PCIICHUHN 5KOJIOTHYCCKUX

https://m.edsoo.ru/00ae1886

bubmuorexa [JOK
https://m.edsoo.ru/00aelae8
bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bubmuorexa [JOK
https://m.edso0.ru/00ae1d86

bubmuorexa [JOK
https://m.edsoo.ru/00ae35e6

https://resh.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bubmuorexa [JOK
https://m.edsoo.ru/00ael750

https://resh.edu.ru

https://resh.edu.ru

bu6mmoreka [JOK
https://m.edso0.ru/00ae3f50

bu6mmoreka [JOK
https://m.edso0.ru/00ae4270

bubmuoreka [JOK



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

pooem

66 PesepBHbIil ypok. O6001IeHIE 1
cucTeMaTu3anus 3HaHU

67 PesepBubIil ypok. O60011eHIE 1
crcTeMaTH3aIus 3HaHUH

68 PezepBHblit ypok. O6o01eHue 1

cucTeMaTHU3al s 3HaAaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68

https://m.edso0.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimacce/ IN'abpuensa O.C., Octpoymon WN.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Xumus. 8 ki1.: KoHTposibHBIE U IpOBepOoUHbIe paboThl K yueoHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa u
ap. - M.: Ipoda, 2017.

Xumus. 9 xi1.: KoHTposabHbIE U TpoBepoUHbIe padboThl K yueOHuky O. C.
[Mabpuensna «Xumus. 9» / O. C. I'abpuensn, 1. H. bepeskun, A. A. Yirakosa u
ap. - M.: [Ipoda.

[Mabpuensu O. C., Bocko6oiinukosa H. I1., Slmykosa A. B. HactonpHas kaura
yuntens. Xumus. 8 kiI.: Metonuueckoe nocodue. - M.: Jlpoda.

IMabpuensu O. C., Octpoymos U. I'. HactonpHas kaura yuuresns. XuMus. 9 Ki1.:

Metoaudeckoe mocooue. - M.: Jlpoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET



bu6mmoreka IJOK
https://m.edsoo.ru

Poccuiickas anextponHas mmkoja https://resh.edu.ru






