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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOTO o0OImIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (enepaibHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1o XuMuM NOa€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTUI OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIUBAET 00s13aTeNbHOE MpeaMETHOE CoJiepKaHue,
MpeAyCcMaTPUBAET PACIPENECICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHUE IO
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeaeNseT BO3MOXHOCTH MpeaMeTa U
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1eJIeld U3yYeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPHAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTparOT (POpMHUPYEMbIE XMUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAICHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MYTSAX PEHICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUS U
dbopMHpoOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (OPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOM  JIeSITEIhHOCTH,
HKCIIEPUMEHTANIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YUaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHH OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHH H HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(HOpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydueHuro. CoaepkaHue CKIAAbIBAETCA U3 CUCTEMBbI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuoanueckoro 3akona J[. I. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOH CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIMA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEN MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aEeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABJICHNUS O XUMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XWMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YUYEOHBIX TpeAMeTOB: «OKpyXaloluil MUp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHHME 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
NEATEeIbHOCTH 4YeJOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amava y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEHUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM T[IO3HAHUS TMPU M3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOy4YEeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
OoOy4JaronmMxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHOM JE€ATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIOMIUX MTPUOOPETEHUIO 00YYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKPY’KaIOIIer0 MHUpa, WCHOJNB3YS 3HAHWS U OIBIT, MOJyYEHHBIC MPH HU3YUCHHUH
XUMUHU, TPUMEHATh WX TMPH PEIICHHH MpoOJeM B TOBCEAHEBHON J>KM3HU U
TPYAOBOU JIEITEIBHOCTH;

— (¢opmupoBaHHe y OOy4YalOMIMXCS TyMaHUCTUYECKUX OTHOIICHHMI,
MOHMMAaHUS [EHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsl U OKPYKAKOLIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAlbHEWUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctasisieT 136 gacos: B 9 kimacce — 68 gacos (2
yaca B HEJIEIII0).



COILEPKXAHUE OBYUYEHUA

9 KIIACC

BemecTBo M XMMHUYeECKasi peaKIus

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUAX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaJIbLUA U HX
COCIMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CUCTEME U CTPOCHHUEM UX ATOMOB.

CrpoeHue BellecTBAa: BHJBl XWMHYECKOW CBA3U. THIIBI KPUCTATIIMYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BELIECTB.

Knaccudukanysa XuMAYeCcKUX peakuuid Mo pa3auyHbIM MMPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUUYECKUE
YPaBHEHHUS.

[Tonsitue o ckopoctu xumuueckod peakuuu. [loHsiTHE 00 00paTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX M IeTepOTreHHBIX
peakuusx. [lonstne o karamuse. [loHssTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOU peaKunu. CocraBiienue YPaBHEHHUM

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HKCIOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus dAEKTPONUTHIECKON TUCCOUHUALMU. DIIEKTPOJUTHI U HEXJIEKTPOJIUTHI.
KaTnoHnsl, aHnoHbl. MeXaHu3M OucCOLMAllUM BELIECTB C PAa3JIMYHBIMU BUIAMHU
XUMU4ecKo# cBsi3u. CteneHp Aucconuanuu. CHUIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y ciioBusl MPOTEKaHUS peaKkIuii MHOHHOTO OOMEHa,
MOJIHbIE M COKpAIEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U COJ€M B CBETE TMPEACTaBICHUH 00 DIEKTPOIUTHICCKOU
nucconunanuu. KauecTBeHHbIE peakiiuv Ha HOHBL. [IoHsATHE O THIAPOIH3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUVIOB W HEMETa/UIoB (TpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW PEaKINu



OT BO3ACHCTBUS pa3iIMUHBIX (AKTOPOB, MCCIEAOBAHUE JIIEKTPOIPOBOJHOCTH
pacTBOpPOB BEWIECTB, IMpoLEcca AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MaTEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajika, BbIJIEJICHUE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peaklMH pa3yIoKEHHs, COEIUHEHUs), PACIIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOMIbIO KAYECTBEHHBIX pEAaKUUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJssibl 1 MX cOeIMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XMMHMYECKHE CBOWCTBA Ha I[pUMEPE  XJopa
(B3auMoJielicTBUE C MeETalJlaMH, HeMeTallylaMH, LiejiodaMu). XJIOpPOBOJOPOI.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, IOJYyYEHHE, NMPUMEHEHHE. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHne XJIOpUIbl U HX
Hax0>XJICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmnbl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTereHu okucieHus. CtpoeHue u (uU3NYECKUe CBONCTBA
IIPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYEeCKUe CcBoOicTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK NPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3nueckue U XUMUYECKHE CBOMcTBa (0Omue Kak
OpeICTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peakllvu,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHoco0a MOJMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMS Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCNMHEHMA B MpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE O,
3arpsi3HEHHE BO3/yXa M BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OOmast xapakrepucTuka 37JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XApaKTEPHBIE CTENIEHU OKHCIEHHUs. A30T, pacnpOCTpaHEHHE B MPUPOJE,
¢uznyeckue U xuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkue U XMMHUYECKHUEe CBOMCTBA, oJyyeHue U npuMenenue. Conu aMMOHMS,
ux pU3NUECKUE U XMMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3HMUYECKUE U XMUMHYECKUE
cBOiicTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crheuuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUS B KauyeCTBE MHHEpAIbHBIX
ynoOpeHuil. XuMHU4eCcKoe 3arps3HEeHNE OKPYKAIOIIEH Cpellbl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIW, 3arpsi3HEHHWE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,



annotpornublie Monupukammu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHUE U XUMHUIESCKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX Y0OPCHHUIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
Monu(duUKalMK, PpacIpoCTpaHeHWEe B MpUPOAe, (U3HUECKHe U XUMHUYECKHUE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupose. Okcuabl yriepoja, ux
dbu3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTHYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumoreza rnoGanbHOr0 NOTEIUICHUS KIMMAaTa, MapHUKOBBIN
s dexT. YrompHas KACIO0Ta U €€ CONMM, UX (PU3MIECKUE U XMMHYECCKUE CBOMCTBA,
noiyuyeHue W TnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHayanbHBIE TOHATHSA 00 OPraHMUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY WU IPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, O€NKax, yriieBojax — U X
poIM B OKM3HM 4YeNOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPraHUYECKUX COCTMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYyYCHHE W
npuMmeHenne. CoenuHeHHs KpeMHus B mnpupoge. OOmiye mnpeactaBieHus 00
okcuzae kpemuaus (IV) u kpemuueBoii kucnore. CHIMKATBl, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BaskHEWIINe CTPOUTENbHBIC MaTepHalbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [Ipobiembl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTEIHHBIX MATEPUAJIOB B MIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEJICHIE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTPAKAIOIINE (PU3NUECKHE M XUMHYCCKHUE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHHUE
BUJICOMATEpHUAIIOB), HAOJIIOJEHUE Mpollecca OOyTJIMBaHUS caxapa Mo JehCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKUX CBOMCTB
pa30aBlIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAUeCTBEHHON PEaKIny Ha Cyabdat-
WOH W HaOJIOJeHHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO MCIOJb30BaHUE



BUJICOMATEPHAIOB), 00pa3lamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOTyYECHHE,
coOupaHue, pacno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pochar-noH u m3ydeHne Mpu3HAKOB
UX IPOTEKAHHUSI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPUAIIOB), U3Yy4YEHUE MOJENen
KPUCTAJUIMUECKNX PEImETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MoJyudeHHe, coOupaHue, pacro3HaBaHUE U U3ydEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIUEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHenme HeMeTaJuTbl M UX COCTMHEHUS.

MeTasuibl 4 X COCAUHEHUS

OO01mast xapakTepUCTHKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUHU
ux TmnonoxeHus B llepmogmdeckor cucreMe xumudeckux daemeHTtoB JI. N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAs  PEIIETKA.  ODJIEKTPOXUMHUYECKHUH  pAX
HaMpspKeHU MeTauioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHNUE B OBITY ¥ IPOMBIIIIEHHOCTH.

[Ilenounsie meTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJEHUE B MIPUPOJE.
duznyueckre U XMMUUECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U
TUAPOKCHABI HATpusd W Kanus. [IpuMeHeHue IIEeNOYHBIX METAIOB MW MUX
COECIMHEHNH.

[Ilenouno3emenpHblE META/UIBl MAarHMM W KaJbLUWW: TIOJIOKEHUE B
IIepunonnueckoin cucreMe xumudeckux snemeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B rpupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelue coequHEHUs KaiblUusg (OKCHUI, THUIPOKCHI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUS!.

AJOMUHHI: TI0JI0keHUE B [lepuoandeckoit cucreMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOE€HHE aToma, HaxOXAcHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOWMCTBA aTtOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHAA M TUIPOKCHU]IA
ATFOMHUHUSL.

Kenezo: monoxenue B [leppuonnyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MenngeneeBa, CTpOCHHE aTOMa, HAXOXJIEHUE B mpupoac. Pusnmyeckue Hu
XUMHYECKHEe CBOMCTBA xkene3a. OKCHIbI, THApOKCcH bl 1 conr xkenesa (II) u xxenmesa
(IIT), ux coctap, CBOMCTBA U MOJYyUYCHHE.



Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C 00pa3llaMu METaUIOB M CIJIaBOB, WX (UIHYECKUMHU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbLIUg WU HATpUs C BOJOM (BO3MOXKHO MCIOJB30BAHUE BHJIEOMATEPHAIIOB),
WCCJIEIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOLECCA TOPEHMS JKEIe3a B KHUCIOPOJIE
(BO3BMOKHO  KCHOJIb30BAaHHE  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIMil Ha MOHBI: MarHus, KaJblMs, aJIOMUHUS, [IMHKA, Keje3a
(IT) u xxene3a (II1), meau (I1), HaGmroAeHNE W OMKMCaHKE MIPOIIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusl M Kalblusg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aj1a4 10 TeMe «Baxueriue
METAJUJIbl U KX COCIUHEHHUSD.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW JXU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXkarolehd cpenbl (mpeaenbHas JOoMmycTUMast
KOHIIeHTparus BemecTs, aanee — [1JIK). Poias xumun B perieHnn 3KoJI0rHuecKux
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEpPHBIC
MaTepHuabl).

Mesxcnpeomemnbnie ceasu

Peanmnsanps MeXnpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TMOHSITHS: HAay4YHBIM (pakT, TMmores3a, 3aKoH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, MMapPHUKOBBIN
s peKT, TEXHOIOTHS, MaTCPHAIBI.

®usuka: marepusi, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOIbI, PaJUOAaKTUBHOCTh, MOJICKYJa, D3JICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYNIPOBOJIHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUIaBbl, (PU3NYECKUE BEIWYUHBI, CAMHUIIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: ¢dortocunHTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yI0OpeHusi, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOIBI,
TI0JIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATBIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUN W
pacIIMpPEHUE OIBITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILICHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUsS 3HAYEHUS XMMHYECKOM HAyKH B KHA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEpHOUM WH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4eOHOM [eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHUE W TOCTYNKM CBOMX TOBApUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TMO3HAHWIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIHEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HH;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYeHHIO ITpodeccuil u Tpyda pa3InyHOro posa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C YUYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOM po(eCCUOHAIBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBLHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU LEJIeCO00pa3sHOE OTHOIIEHWE K MpPHUpOJe KaK MCTOYHHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padOTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, NI
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOW  KyJNbTYpPhl, OCO3HaHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHOM IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIICISAIOT 3HAYUMbBIC TS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIKII, TUIIOTE3a, PakT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTAMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE pacCyXIAeHUS (MHAYKTHUBHBIC, JICIYKTHUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBIBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCAX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiCTBUS:

YMEHHUE HCIOIb30BaTh IMMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHWBATHh MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4HbIE METObl U 3alpOChl NPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaThH B IIpollecce Y4YeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCHl (B XOjA€ Juanora M (Wid) JTUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHS PEJI0KEHHOM 3a]a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71ab0paTOpHOro OIbITa,
1abopaTopHOI pabOTHI O UCCIIEAOBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMbI€ B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIMMHCS Hay4yHblE€ 3HAHUSA, YMEHHUS M CIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 9 kiacce npeMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHUYECKUX TMOHSATUNA: XUMHUYECKUM
JJIIEMEHT, aTOM, MOJEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHUS, XUMUYECKasl peaKIusi, XUMUYecKas CBs3b, TEIUIOBOU >PdeKT
peakiuuu, MOJb, MOJSPHBIA  00BEM,  PpacTBOp,  DIIEKTPOIUTHI,
HERJIEKTPOJIMUTHI, AJEKTPOJUTUYECKAs] TUCCOLUALNS, PEAKIUA HOHHOTO
oOMEHa, Karaau3aTop, XHMHUYECKOE paBHOBEcCHE, OOpaTUMblE U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHE W  BOCCTaHOBJICHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METaJuInYecKasi), KpHUCTAJUIMYECKass pelmETKa, KOppo3us METALJIOB,
CIUIaBbl, CKOPOCTh XHUMHYECKOM peakiuu, MpeleSbHO JOMyCcThUMas
konueHTpanus [1/IK Bemectna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BELIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS COCTaBlIeHHs (popmyn
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIINM;

e OIpPEIETATH BAJEHTHOCTh U CTENEHb OKUCICHUSI XUMUUYECKUX IJIIEMEHTOB B
COCIMHEHUAX pA3IUYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNéHHOMY KJIACCYy COEOUWHEHUU Mo ¢opmyrnam, BHJI XUMHYECKOU
CBsi3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYEeCKas) B HEOPraHUYECKUX
COCIMHEHMUSIX, 3apsijl MOHA M0 XUMHUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

e packpbiBaTh cMmbici [lepuonnueckoro 3akonHa [I. M. MengeneeBa wu
JIEMOHCTPUPOBATh €ro IOHHMMAaHHWE: OIKCHIBATh U XapaKTepHU30BaTh
tabnuunyto Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHSATUSA «rjaBHas moarpymnma (A-rpynma)» U «mobodHas
noarpynna (b-rpynma)», maneie u OOJbBIIME MEPUOJBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Tadiuie, ¢
YUCIIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHHUSI aTOMOB  XHMMHUYECKHX
JMIEMEHTOB (COCTaB W 3apsia  sjapa, oOImee 4YUCIO DJICKTPOHOB M
pacnpeneieHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHHUM B



npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIUH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) OOIMIME W CICIHPUICCKHE XUMHUYCCKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJITBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIil;

COCTABJISITH YPaBHEHUS JJIEKTPOJUTUYECKON JHUCCOLMALUU  KHUCIIOT,
LIET0YEH U COJIEH, TTOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIM NOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKHX NPEBPALICHUNA B Pa3IUUYHBIX
YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO W MOJIIPHYIO MAacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »3JIEeMEHTa 10 (dopmyse
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

COONIOJaTh  MpaBUja  TOJB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXke TNpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TIO BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJMYYEHUI0O U COOMpAHHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

NPOBOAUTL  PEaKIuu, TMOJATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3JIMUHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPHUJ-, OPOMU/I-,
uonua-, kapoonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTUOHbI aMMOHHSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPAaX HEOPTaHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIBHON JAEATEIbHOCTU — aHaJIu3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEeMATHU3aIlMI0, BBISBICHUE
MPUYUHHO-CJIEJCTBEHHBIX CBSI3€M — JIJI1 M3yYEHUS CBOWMCTB BEIECTB U
XUMHUUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHbIE METOJIbl TO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEalbHBIA H
MBICJICHHBIN).
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COCIMHEHUS
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ITOYPOYHOE IIVTAHUPOBAHUE

9 KJIACC
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8 Kimacca»

Kinaccudukanm
1 XAMAYECKUX

bu6mmoreka [IOK

6 peakuuii mo https://m.edso0o.ru/00

Pa3IUYHBIM adbeb0

MpU3HAKaM

Ilonsatue o

CKOpOCTH

XUMHUYECKON

peaKIvH. bubmmnoreka [JOK
7 https://m.edso0o.ru/00

Ilonstue o

adbe9a

TOMOTCHHBIX H

TeTEPOrCHHBIX

peakmusax

Ilonstue o

XUMHYECKOM

PaBHOBECHH.

DakTOpHI,

BJIMAIOIINE HA bubnuorexa [JOK
8 CKOpOCTb https://m.edsoo.ru/00

XHUMHYICCKOH adc28c

peaknuu u

MOJIOKCHHUE

XUMHUYECKOTO

paBHOBECHS

OxwucnuTensHO- bubaunoreka LIOK
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CuibHBIE U adcd68

cnabbIe
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Honnbie bubmuorexa [JOK
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peakuuii add448

XHUMHUYECKHE

CBOMCTBA bubmuorexa [JOK
12 KHUCJIOT U https://m.edsoo.ru/00

OCHOBAaHUH B
CBETE

add5d8




MpEICTaBICHUN
00
3IEKTPOJIUTHYE
CKOM
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XUMHUYECKHUE
CBOIICTBa coieil

B CBETE
. bubmuoreka [JOK
MIPEACTABICHUI
13 5 https://m.edso0.ru/00
© add8b2
AIEKTPOJIUTHYE
CKOH
IHUCCOLMAIIAN
[TonsiTue o bu6mmoreka [IOK
14 TUPOJIN3E https://m.edsoo.ru/00
conet add9d4
O0600mmenue u bu6mmoreka [IOK
15 CHCTeMaTH3aIu https://m.edsoo.ru/00
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[IpaxTrueckas
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BHBIX 33129
KoHntponbHas
pabota Ne2 mo
TEME
«OIJIEKTPOIUTHY bubnnoreka [HJOK
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peakiuu B
pacTBopax»
OOmas
XapaKTePUCTHK
bubmuoreka [JOK
a TaJOrcHOB.
18 X https://m.edsoo.ru/00
mimqecxne addfe?
CBOICTBa Ha -
puMepe XJiopa
XJI0pOBOAOPO.
P P bubnmoreka [JOK
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KHCJIOTA,

XUMHNYECKHEC
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CBOMCTBA,
MOJTy4YeHHE,
MIPUMEHCHHE

20

21

22
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[IpakTnueckas
pabota Ne 2 o
TeMe
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COJISTHOM
KHUCJIOTHI,
HU3Yy4YECHHE €€
CBOWCTB»

Brrancnenus no
ypaBHEHUSAM
XAMHUYECKHUX
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OJINH U3
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B U30BITKE

Oo6mas
XapaKTePUCTHK
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AJITOTPOIIHBIC
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COCIMHCHHI B
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CepoBopopo,
CTpOCHHUE,
¢buznueckue u
XUMHYECKHE
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00
ade802
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CepHas
KHCJIOTA,
¢buznyeckue u
XUMHUYECKHE
CBOICTBA,
MIPUMEHEHUE

bubmuorexa [JOK
https://m.eds00.ru/00
adea28
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XHUMHUYECKHE
peakuuu,
JISKaIUe B
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MPOMBIIIUICHHOT
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MOJTy4YEHUSs
CEepHOM
KHCIIOTBL.
XHUMHYECKOE
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COCITMHEHHSIMU
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MacCOBOH J0JIU
BBIXOJIa
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CBOICTBA,
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U3y4YEHUE €ro
CBOMCTB»

bu6mmorexa [IOK
https://m.eds00.ru/00
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KHCJIIOTA, €&
dbuznveckue u
XHMHYECKHE
CBOMCTBa
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HUTPATOB U
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bubmuorexa [JOK
https://m.edsoo.ru/00
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34

dochop. Oxcun
docdopa (V) u
dbochopras
KHCIIOTA,
(dbuznvecKue u
XUMHUYECKHEC
CBOICTBA,
MOJTyYeHUE
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ue B MIPHUPOJIE,
¢busnyeckue u
XUMHUYECKHE
CBOMCTBA

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

36

OKcuabl
yriepona, ux
¢duznyeckue u

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




XHUMHAYECKHE
CBOICTBA.
DKOJIOTHYECKHE
poOJIEMBI,
CBSI3aHHBIE C

OKCHJIOM

yriepoaa (IV)

VYronbHas bubmuorexa [JOK
37 KHUCJIOTa U €& https://m.edso0o.ru/00

COJIH ae006¢

IIpaxTrueckas

paborta Ne 4 o

TeMe

"Ilonyuenue bubnnorexa [JOK
38 YIIIEKHUCIIOTO https://m.edsoo.ru/00

rasa. ae027e

KauecTBenHnas

peakius Ha

kapOoHaT-uoH"

IlepBoHavabH

BIC IIOHSATHS 00

OpraHuuecKiX bubnuoreka [IOK
39 BEIICCTBAX KAK https://m.edsoo.ru/00

0 COCTMHEHUSX aclode

yriepoja

Kpemuuii i ero bu6mmoreka [IOK
40 O — https://m.edsoo.ru/00

ac080a

IIpaxTHueckas

pabota Ne 5.

Pemienue

AKCTIEPUMEHTAIT

BHBIX 38714 110 bubmuorexa [JOK
41 Teme https://m.edso0o.ru/00

«Baxueimue acObl2

HEMETaJUIbI U

ux

COCTUHEHUS»

KoHntponbHas

pabota Ne3 o bubnnorexka [JOK
42 TeEME https://m.edso0o.ru/00

«Baxxneime
HeMETAILI U

ae0ell




ux
COCAUHCHUA»

43

OO6mias
XapaKTEPUCTUK
a XUMHYECKHUX
DJICMCHTOB —
METaJJIOB.
Merannndeckas
CBS3b U
MeTaJuTndecKas
KPUCTAJTUYECK
as pewéTka.
duznueckue
CBOICTBa
METaJJIOB

bubmuorexa [JOK
https://m.edsoo.ru/00
ac103e

44

XUMHUYECKHE
CBOICTBA
METAaJIJIOB.
DNEeKTPOXUMHUY
eCKHUH psij
HanpsHKEHUN
METAJIJI0B

bubmuoreka [JOK
https://m.edsoo.ru/00
aell156

45

OO6mrue
CITOCOOBI
MOJTy4YEeHUs
METaJJIOB.
CruiaBbl.
Breraucnenus 1o
YpaBHEHUSIM
XUMHYECKHUX
peakuuii, eciu
OJVH U3
peareHToB
COAECPIKUT
puMecu

bu6mmoreka [IOK
https://m.edsoo.ru/00
ael156

46

Tlonsartue o
KOppO3HH
METAJIOB

bubmuorexa [JOK
https://m.edsoo.ru/00
ael278

47

48

Ilenounkie
MeTaJlbl

OKcuapl 1
THIPOKCHIBI

bu6mmorexa [IOK
https://m.eds00.ru/00
ael4b2

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




HaTpus U KaJIud

ael4b2

Illenounozemen
bHBIC METAJLIBI

bu6mmoreka [IOK

49 . https://m.edsoo.ru/00
— KJIBLIUI 1
. acl5e8
Maraui
Baxwneiimue bubmuoreka [JOK
50 COEeINMHEHUA https://m.edso0.ru/00
KaJIbLIMs aelSe8
O0006111eH1E U
51 cucTeMaTu3aIu
s1 SHAaHUH
KécTkocTh
bubmuoreka [JOK
BOJBI U
52 S https://m.edso0.ru/00
CIIOCOOEI €€ e 1886
yCTpaHEHUs
[IpakTnueckas
pabota Ne 6 o
bubmuorexa [JOK
TEME
53 e https://m.eds00.ru/00
JKéctkocTh
aclae8
BOJBI U METOJBI
e€ ycrpaHeHus"
bu6mmoreka [IOK
54 AmroMuHui https://m.edsoo.ru/00
aclc64
AmpoTtepHbIe
- bu6mmoreka [JOK
CBOWCTBa
55 https://m.edsoo.ru/00
OKCHIa U
aclc64
TUAPOKCH]IA
bu6mmoreka [IOK
56 Keneso https://m.eds00.ru/00
ae1d86
Oxcupl,
TUAPOKCHUJIBI U bubnnoreka [JOK
57 COJIH Keje3a https://m.edsoo.ru/00
(IT) u xene3a ae35e6
(III)
O06001menue u
58 cUCTEMATHU3aIA
s 3HAHUU
IIpaxTrueckas bubnnorexka [JOK
59 pabota Ne 7. https://m.edso00.ru/00

Pemenue

ae3de8




60

61

AKCIIEPUMEHTA
BHEBIX 3a/1a4 M0
TEME
«Baxnenmue
METaJIbI U UX
COEIUHEHHUS

Brrancnenus no
YpPaBHEHUAM
XHUMHYCSCKHX
peakuuii, eciu
OJINH U3
peareHToB J1aH
B U30BITKE WIH
COJICPKUT
MPUMECH.
Breraucnenus
MAacCOBOH J0JIU
BBIXOJIa
MPOJIyKTa
peakiumn
O06006111eH1E U
CHCTEeMaTH3aIu
s 3SHAHUH

bu6mmoreka [IOK
https://m.edsoo.ru/00
ael750

62

63

64

65

KoHntponbHas
pabota Ne4 o
TeME
«Baxnenmue
METaJIJIBl U UX
COCIMHEHUS

BemecTBa u
MaTepualbl B
MOBCEIHEBHOM
JKU3HU
YJeJIOBEKa

XUMHYECKOE
3arpsi3HEHUE
OKpY’KaroIlen
Cpensl

Ponp xumum B
peleHnn
9KOJIOTMUECKUX
npobiem

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae3f50

bu6mmorexa [IOK
https://m.edso0.ru/00
ae4270

bu6mmorexa [IOK
https://m.eds00.ru/00
ae4270

66

Pe3epBHbIit

bu6mmorexa [IOK




YPOK. https://m.edsoo.ru/00
O060011eHNEe 1 ae0dOa
CHCTEMaTH3aIx
sl 3HAHHUI

Pe3epBHbIit
YPOK. bubnunoreka [HOK
67 O6o06mmenue u 1 https://m.edsoo.ru/00
CHCTEMAaTH3aLU adb33c

s1 3HAHUU

Pe3epBHbIit
YPOK. bubnuorexa [JOK
68 O6o06mmeHue u 1 https://m.edsoo.ru/00
cucreMaTu3alu ad9cb2

s1 SHAHUU

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME
YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

68 4 7
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