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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranu3anusax Poccuiickoit @eneparum.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHs OOYyJAIOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEJMETHOE COJIep)KaHKe, MPETyCMaTPUBACT paclpelielieHue ero 1Mo KilaccaM |
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAyeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTHKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONMpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3ayu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YpPOBHE IIeJiel W3y4YeHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTaBICHUI O MaTEPUAIEHOM E€AMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POpMUpyeMble XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUK BEIIESCTB B MPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOOJIEM  YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEJIbHOW  Y4eOHOM  NeATENbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHOMW JKM3HM, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/bI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TAIlOM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHOH TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE OOpa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHUU XMMHUHU OOECHeuuBarOTCs crenu(UKoil coaepikaHus
y4yeOHOTO NpeaMeTa, KOTOpBIM SIBISETCS IEJarornyeckd aJanTUPOBAHHBIM OTpaKCHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOIO 00IIero o0Opa3oBaHUs OPHUEHTHPOBAH Ha OCBOCHHE
00y4aromMMHUCs CUCTEMbI NePBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OpPraHu4ecKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ miydeHuro. Copep’kaHHe CKIIAQABIBACTCS M3 CHUCTEMBl MOHATHH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUUYECKUX IPEICTABIECHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTABICHUH 00 AMEKTPOIUTUIECKOM TUCCOIIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMy,
BBIMIOJTHAS (D)YHKIMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
IIPaKTUYECKOr0 IPUMEHEHUS U NOJTyYEHHS U3Y4aeMBbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NIEATEIbHOCTH YelOBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O000OIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATENbHON U yueOHO-MCCIEeI0BATENbCKON AEATEIbHOCTH, OCBOCHUU IPaBUil 0€30I1aCHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
MpUOOpeNH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOATEIBHOMY MPHUHATHIO DPELICHUH, CIIOCOOHOM afanTUpoBaThCs K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(bopMUPYIOLIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI ), UMEIOLINX YHUBEPCAIbHOE 3HAaUECHHUE JUIsl Pa3IMYHbIX BUAOB JAEATEIBHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, IMPUMEHATh MX IpPU pELIeHUH MpolieM B
MOBCEIHECBHOM KU3HU U TPYJOBOM JIEATEILHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpensl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OGH.[CC YuCJIO 4acoB, OTBeHéHHBIX AJI1 U3y4CHUA XMMHU HAa YPOBHC OCHOBHOI'O 06IJ_ICI‘O
oOpa3oBaHus, cOCTaBISIET B 9 Kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

9 KUIACC

BemecTBo m XuMH4YecKasi peakuusi

Ilepnoguueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemenrtos [l M.
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHHMU CBOMCTB XUMHYECKHX
2JIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kajlus, KalblUsi U HUX COECIMHEHUH B COOTBETCTBUU C
I0JIOKEHUEM JIEMEHTOB B [lepuoanueckoil cucteMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAIIIMUECKUX PEIIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJjaccaM HEOPraHMYECKUX COEJAMHEHUMH, FeHeTHuYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Krnaccudukanus XMMHUUECKUX peakiuil M0 pa3IMYHbIM MpHU3HAKaM (IO YHCIY U COCTaBY
YYacTBYIOIIMX B peakUUU BEHIECTB, IO TEIJIOBOMY 3(deKTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, M0 YYacCTHIO KaTajuzaropa). JK30- U
SHI0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPaBHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. Ilonarue o6 oOpaTUMBIX M HEOOPAaTUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
kartanuze. [loHsaTe o xumudeckoM paBHOBecHH. DakTOpbl, BIMSIONIME Ha CKOPOCTh
XUMUYECKON PEAKIIUHU U MOJIOKEHUE XUMHUECKOTO PaBHOBECHSI.

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, 3JICKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBHUTENBbHON peakiuu. COCTaBIIEHHE YPaBHEHHMU OKHCIUTEIbHO--BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCIoIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust ANEKTPOTUTUYECKON AUCCOIMALMUA. DJIEKTPOIUTHI U HEAIEKTPOJIHUTHI. KaTHOHBI,
aHUOHBL. MexXaHu3M JHUCCOLMAlMM BEIIECTB C Pa3JIMYHBIMU BHUJAMU XUMHUYECKOW CBS3H.
Crenens auccorpanuy. CUIbHBIC U ClIa0ble AIEKTPOJIUTHI.

Peakuuu monHoro ooMeHa. YciaoBHs MPOTEKaHUsl peaklUUid MOHHOTO OOMEHa, MOJIHbBIE U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuid. CBOWCTBA KUCJIOT, OCHOBAaHHUW M COJIEH B CBETE
Mpe/CcTaBiIeHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHbIE peakIuud Ha HOHBL
[TonsiTue o rUApPOIU3E COJICH.

Xumuueckuii Ixcnepumenm:

O03HAKOMJIEHHE C MOJEISMH KPHUCTAUIMYECKUX PEHIETOK HEOPraHWYECKUX BEUIECTB —
METAJUIOB M HeMeTa/uioB (rpadura M ajaMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPHS),
HCCIEA0BAaHUE 3aBUCHUMOCTU CKOPOCTM XMMHMUYECKOM pPEakUuMu OT BO3JEHUCTBUS PaA3IUYHBIX
(bakToOpoB, HCCIEeIOBAaHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpOLECcca AUCCOLUAINH
KHUCTIOT, ImenouYell U cojeil (BO3MOKHO HCIIOJIb30BaHHE BHUIEO MaTepuasoB), MPOBEICHUE
OMBITOB, WITIOCTPUPYIOUIUX MPHU3HAKK MPOTEKAHUs peakuuidi MOHHOTo oOMeHa (oOpa3oBaHue
ocajka, BBIJEJICHHE Tra3a, o0pa3oBaHME BOJBI), OIBITOB, HUIIOCTPUPYIOIIUX MPHUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi (FOpeHue, peakluu pasiokKeHUs, COCIUHEHUS),
pacrno3HaBaHME HEOPraHWYECKMX BELIECTB C IMOMOIIBIO KAaYE€CTBEHHBIX DPEAKIMI HAa HOHBI,
pELIEHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtajibl 1 MX cOeJUHEHHSA

OOmiast xapakTepucThka rajsoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerneHd okucieHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — TaJOTEHOB.



XUMHUYECKHE CBOWCTBA Ha IpUMEpPE Xjopa (B3aMMOJEICTBHE C METAUIaMH, HEMETAJUIAMH,
miesnioyamu).  Xjopoojgopona. ConsHas KHMCIOTa, XUMHYECKME CBOMCTBA, IIOJIyYEHHUE,
npuMeHenue. JleiicTBue xjopa 1 XJI0pOBOJOPO/ia Ha OPraHU3M YesloBeKa. BaxkHeme xiaopuiast
U UX HaX0XJCHHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOIHBIE MOJTU(PHUKAIMNA KUCIOPOJa U Cepbl. XUMHUYECKUE CBOICTBA
cepbl. CepoBOJIOpOJ, CTpOEHHE, (U3NYECKUE M XHMMHUYECKue cBoicTBa. OKCUABI CEphbl Kak
IIPEICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIIOTa, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(oOmme kak MpencTaBUTENs Kiacca KHUCIOT M creuupudeckue). XHUMHUYECKAE PEaKIHy,
JeXalue B OCHOBE IMPOMBIIIJIEHHOTO croco0a MOJydeHHs cepHo Kuciotel. I[Ipumenenue
cepHoOl KucaoThl. Conu cepHOM KUCIOThI, KaUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxnenue
ceppl U €€ COeAMHEHUH B MpHUpoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXKarollew cpeJbl
COEJIMHEHUSIMU cepbl (KUCIOTHBIE NOXKIM, 3arpsi3HEHHE BO3ayXa W BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPALLEHUSI.

OO6mass xapaktepuctuka syneMeHToB VA-rpynnbel. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacHpocTpaHeHHWe B THpupoae, Gusnueckue u
XUMHueckue coiictBa. Kpyrosopot azora B mpupoje. AMMHaK, ero (pusnueckne U XuMu4ecKue
CBOICTBa, Moyy4ueHue u npumeHeHne. Colum aMMOHHUS, UX GU3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHasi peaknus Ha MOHBI aMMOHUSA. A30THas KUCJIOTa, €€ IOJIy4YeHUE,
¢buznueckue M XUMHUYECKHE CBOMCTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAJIbHBIX
yaoOpeHui. XUMHUUYECKOe 3arpsi3sHEHUE OKPY)KAromeld cpeabl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKJIH, 3arps3HEHUE BO3AyXa, MOYBBI M BOJ0EMOB). Docdop, amIOTPOmHBIE MOIUDUKAITUN
dbocdopa, dusmdeckne u xumudeckue cpoiictBa. Okcua dochopa (V) u pocdopnas kucinora,
(dbu3uMYecKne W XUMHUYECKHE CBOMCTBa, moJiydeHue. lMcnonb3oBanue ¢ocharoB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 37meMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIE CTEINIEHU OKHUCIIEHUS. YTJepo/l, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoe, pusnveckre U XuMHIecKue cBoricTa. Ancopouus. KpyroBoport yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, JCUCTBHUE HA JKUBbIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. DKOJOrMYecKue MpoOieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00ATbHOTO MOTEIUICHHs KJIMMAaTa, MapHUKOBBINA 3PQeKT. YroyibHas KUCIOTa U €8
conu, X (pu3MYeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonmp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH M CEITLCKOM XO35UCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCOUHEHHSIX YyIriiepoja
(MetaHn, 9TaH, OJTWUJICH, AalleTWJICH, STaHOJ, TJHIEpPUH, YyKCcycHas kuciota). [lpuponnsie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HUX IepepaboTKH
(OeH3uH), UX poOJib B OBITY U MPOMBIIITIEHHOCTH. [IOHATHE 0 OGMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B KM3HHM YeloBeka. MarepuanabHOE €AMHCTBO
OpPraHMYECKUX U HEOPraHUYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, MOJyYeHHE M IPUMEHEHHE.
Coenunenus kpemHus B npupone. OOmme mnpenctaBienus o0 oxcuae kpemuus (I1V) u
KpeMHHEBO kucnoTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskueiue



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO MCIIOJIb30BaHMS CTPOUTEIHHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHre o0pa3loB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI, MPOBEICHUE
KAaueCTBEHHBIX pEaKUUil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaromye (U3NIECKUe U XUMUYECKHE CBOWCTBA TaJIOTEHOB M X COCIMHEHUH (BO3MOXHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIICHHE C OO0pasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEpHajIoB), HaONIOJeHHE Tmpolecca OOyriuBaHHS  caxapa IOJ  JIEHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHUCJIOTBI, IIPOBEJICHHE KAaY€CTBEHHOM peakuMM Ha cyinb(arT-uoH W HaONIo/leHue IMpHu3HakKa eé
MPOTEKAHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M UX COEIUHEHHM
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX y100peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOWCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakUMid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THON KHCJIOTHI C MEIbI0 (BO3MOXKHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX PEemIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOJydyeHHe, cCOOMpaHue, paclo3HaBaHNe
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMi Ha KapOoHAT U
CIJIMKAaT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIHeH
CUJIMKAaTHOM IMPOMBIIJIEHHOCTH, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4y Mo TeMe «BaxkHeimne
HEMETAJUIbl U UX COCTUHEHUSD.

MeTaJibl B UX COCIMHEHUS

OOmiasi xapakTepuCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxxeHusd B [lepuoandeckoi cucreme xumuueckux semeHToB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTramuMueckass CBS3b M METANIMYECKas KpUCTAJUIMYECKas
peméTka. DJEKTPOXUMHUYECKUN psA HalpshKeHUH MeTauioB. (DU3MYECKHE U XUMUYECKHE
cBoiicTBa MeTtaiioB. OOmue crnocoObl noixydeHus MeTaioB. [loHATHE O KOPpO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIiiaBsl (CTajb, Yyr'yH, AIOpATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupone. OPu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUsl U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COETUHEHMUIA.

[[lenouyHo3emenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumuueckux siemeHToB [[. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. dusnyeckne 1 XMMUYECKUE CBOMCTBA MarHus W Kajaplusd. BakHeilmume coequHeHus
KaiblMs (OKCHUJ, THAPOKCU, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHMSL.

AmoMunMil: nonoxeHnue B Ilepumonnueckoil cucrteMe XuMUYeckux sneMeHtoB J[. WM.
MenneneeBa, CTpOEHHE aToMa, HaXOKIAEHUE B Npupoae. PU3NYECKHUE U XUMUYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBOWCTBA OKCHJIA ¥ TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKJAeHHE B npupoje. dusndeckue U XMMHYECKUE CBOMCTBA
xene3a. Okcunel, Tuapokcunsl u conu skene3a (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.



Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C oOpa3laMM METaUIOB W CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3Y4YEHHUE pE3YJIbTaTOB KOPPO3UU METAIOB (BO3MOYKHO MCIIOJIb30BaHUE BHJIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUSI OKCH/IA KAJIBIUS U HATPUsS C BOJOH (BO3MOXKHO MCIOJIH30BAHUE
BUJIEOMATEpUAJIOB), HCCIIEJOBAaHME CBOMCTB KECTKOW BOJIBI, IpOIECCA TOPEHUS JKele3a B
KUCIOpo/e€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlUi HAa MOHBI: MarHus, Kajablus, aFOMUHHS, ITUHKA, kene3a (I1) u xenesa
(1), memm (1), HabmroEHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KanblMsl (BO3MOXHO MCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIIEI0BAaHUE aM(pOTEPHBIX
CBOMCTB I'MJIDOKCH/Ia AJIFOMUHUS U TUJIPOKCH/A IMHKA, PEIIEHUE 3KCIIEPUMEHTAJIbHBIX 3a/1a4 10
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XHuMHS M OKPYKAIOLIAs cpeaa

BemecrBa 1 martepuainsl B IOBCEIHEBHON KU3HU YeJIOBEKAa. be3omacHOe MCIOJIb30BaHUE
BELIECTB M XMMHUYECKHMX peakuuil B ObITy. I[lepBas momorib Npu XHMHUYECKUX OXKOrax u
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYyKarollel cpeabl (MpeneibHas JOMycTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B perieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHre 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTepUaJbl).

Meosrcnpeomemmnwie ceasu

Peanu3anus MexnpeaMETHBIX CBA3EH NPU M3YYEHHH XMMHH B 9 Kilacce OCyIIECTBISAETCS
4yepe3 MHCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHATUH, TaKk W IOHATH,
SBJIAIOIMXCSI CACTEMHBIMHM JUISl OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAyYHOT'O IUKJIA.

OOmie ecTecTBEHHO-HAydHble IOHATUA: HAay4HbIM (pakT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHUHTe3,  Kilaccuukanusi,  NEpHOJUYHOCTb,  HAOMIOJNEHHE,  IKCIEPUMEHT,
MO/IEIUPOBAHUE, U3MEPEHUE, MO/JIEJIb, SIBJICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOT s, MaTEpHUaIbI.

®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUW 3apsl, MPOBOAHMKH, IOJIYIPOBOIHHKH,
IUAJIEKTPUKH, (OTOZIEMEHT, BEIIEeCTBO, TeNO, 00bEM, arperaTHoe COCTOSIHME BELIEeCTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKa, CIJIaBbl, (U3UYECKHE BEJINYMHBI,
€IMHULIBI U3MEPEHU, KOCMUYECKOE IIPOCTPAHCTBO, IIAHEThI, 3BE31b1, CoJIHIIE.

buosorus: ¢oTtocunTtes, npixaHue, Ouocdepa, PKOCUCTEMA, MHUHEpalbHbIE YI0OpeHus,
MHUKPORJIEMEHTBI, MaKPOJIEMEHTBI, IMTATECIIbHBIE BEILECTBA.

I'eorpagus: armocdepa, ruapochepa, MUHEpalbl, TOpPHbIE MOPOJbI, MOJIE3HbIE
HCKOIIa€MBbI€, TOILIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS INPOI'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUU C  TPAJAUIHOHHBIMH  POCCHMCKAMH  COLIMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIEC pE3yNIbTAThl OTPAKAKT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHUS] XMMHYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX MOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HOI COBMECTHOI NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATENHBIX 33134,
BBITIOJTHCHUM XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIKM CBOMX TOBApUILNEH C MO3HIUM HPABCTBEHHBIX H
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABJISIOIINE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4YHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHsI MPUPOJBI, B3AUMOCBS3SX YEJOBEKa C MPUPOIHOI cperoil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJYyYCHHE HOBBIX 3HAHMH MO XHMUH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATEIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, NOCTYIHBIMH TEXHUYECKHMH CPEICTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 >KWU3HH, OCO3HAHUE IIOCIEICTBUHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MaCHOCTH MPH OOpalleHWH C XUMHYECKMMHU BEIIeCTBAMU B OBITY U pealbHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
Pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTh aIallTUPOBATHCS B MPO(ECCHOHATBHOM Cpe/IE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble TPH W3YYCHUH XUMHH, ISl PEIICHHS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XHUMUH, IKOJOTHIECKOTO MBIIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJIsTUBHBIC), KOTOpbIe 00ecnedrnBalOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUUECKOIO MBIIUIEHUS] IPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yMEHHE MPUMEHATh B Mpoliecce MO3HAHHS MOHATHS (IIPEAMETHbIE U METanpeaMeETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEYUS B U3YyUAEMBIX MPOIECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IJIAHWPOBAHHUIO, OPraHU3allid U TPOBEICHHUIO YUYEHHYECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIIATH OTYET O MPOACTaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJICpIKaHUs, CIPaBOYHBIE MMOCOOMs, pecypchl MHTepHeTa), KPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOPETEHHE OIbITa B O00JACTH WCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
WHGOpPMAIMY W WITIOCTPHUPOBATH pENIaeMble 3a/la4d HECIOXHBIMHA CXEMaMH, TrarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOUIEH MPUPOTHOU CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS IPEACTABIAThH NOJyYeHHbIE PE3YJIbTaThl I03HABATEIHHON JESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHMKAMHM B COBMECTHOM IMO3HABATEIbHOU U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJMHALIMS COBMECTHBIX ACHCTBUIA, ONpEAeIIEHnE KPUTEPHEB M0 OI[EHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBICHHON LienH,
YMEHHUE HUCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPeAIaraéMble B YCIOBUH 3aJaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHON (enepanpHO pabouell MporpaMMoOM, BBIIENSAIOT: OCBOCHHBIE



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

MHTEPIpPETAINH, TPE0OPa30BAHHUIO U IPUMEHEHHUIO B PA3IUYHBIX YIEOHBIX U HOBBIX CHUTYALIUAX.
K xonmy oOyuenus B 9 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

PacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TMOHSTHH: XUMHUYCCKHHA DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KAaTHOH, aHHUOH, IIPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTD,
IEKTPOOTPHUIIATEILHOCTD, CTEIEHh OKWCIICHHS, XMUMHYECKas pPEaKIUs, XUMUYICCKas
CBsI3b, TCTUIOBOUW IPQPEKT PeaKkIuu, MOJIb, MOJSIPHBI 00BEM, PacTBOP, DIEKTPOIHUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJUTHYECKAass AUCCOLMAIMS, pPEaKUuu HOHHOTO OOMeHa,
KaTaJln3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTMMble W HeoOpaTUMbIE pPEaKIHy,
OKHCITUTEIIbHO-BOCCTAHOBUTENFHBIE ~ PEAKIMH,  OKHUCIHTENb,  BOCCTAaHOBHTEID,
OKHCIIEHHE W BOCCTAaHOBJICHHE, AUIOTPONHs, aM()OTEPHOCTb, XUMHUYECKas CBS3b
(KoBasieHTHAsi, WOHHAs, METAJUITMUYECKas), KPUCTAJUIMYEeCKas pemeTKka, KOppo3us
METAJUIOB, CIUIaBBl, CKOPOCTh XHUMHYECKOH pEaKIuu, MPeaeiabHO JIOMYCTHMAs
koHueHntpanus [1/IK Bemectna;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX IMOHATHH M MPUMEHATH ITH
MTOHATHS IPU ONMMCAHUY BEIIECCTB U X IIPEBPAICHHIA;

WCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJIEHUS (OpPMYJI BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPEJICNIATh BAJCHTHOCTH M CTCNEHb OKHUCIICHUS XUMHUYECKHX DJJIEMEHTOB B
COEIMHEHUSAX PA3IUYHOTO COCTaBa, MPHUHAJIEKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMynaMm, BUJ XUMUYECKOM CBSI3U (KOBajJE€HTHas, MOHHAf,
MeTajyinyeckasi) B HEOPraHUYECKUX COCAMHEHHUAX, 3apsii HMOHA IO XUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, THUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuonuueckoro 3akona J[. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro NMOHUMAaHHE: ONHUCHIBATh M XapakTepus3oBaTh TabnuuHyo dopmy lleprnoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas mnonarpymma (A-
rpynmna)» u «mobounas mnoxarpynmna (b-rpymma)», Mameie W OOJbIIME TIEPHOJIBI,
COOTHOCHUTh 0003HAYEHUS, KOTOpblE HMEIOTCA B MEPUOJAUYECKON Tabmuie, ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHUSI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U
3apsn aapa, o0IIee YKuciao 3JIEKTPOHOB U pacHpeesieHre UX M0 JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIMEe 3aKOHOMEPHOCTH B H3MEHEHHU CBOWMCTB JIIEMEHTOB U HX
COEIMHEHUH B MpeJeax MalbIX MEePUOJOB U TIaBHBIX MOJATPYII C YY4ETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHThI, HEOPraHUYEeCKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (MO YUCIY W COCTaBY y4YacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMJIOBOMY
3¢ deKTy, Mo N3MEHEHUIO CTETIeHEeH OKUCICHHSI XUMHUECKUX 2JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOmIME W cHenuduuecKkue XUMHUYECKHe CBONCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsi OMMCAHUE MMPUMEPAMU MOJIEKYISPHBIX U
WOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBIISATh YPAaBHEHHSI JCKTPOIUTUYECKON TUCCOLMAIIMU KUCIOT, IEIOYel U COJeH,
MIOJIHBIE U COKPAIEHHBIC YPaBHEHUS PEAKIMi HOHHOTO OOMEHa, ypaBHEHHS PeaKIIHid,
MOATBEPKIAIONIUX CYIIECTBOBAHHE TEHETUYECKOW CBS3M MEXKAY BeEUIECTBAMU
Pa3IUYHBIX KIIACCOB;



pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OanaHca ITHX PEaKIIHii,

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBHCHUMOCTU OT HUX CTPOCHHS, BO3MOXHOCTU
MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUM B Pa3JIMUHBIX YCIIOBUSIX;

BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 0 (popMysie COeTUHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHHUIO XMMUYECKOHN PEaKIUu;

coOMoIaTh MpaBWIa TOJB30BAHUS XUMHUYECKOM TOCYIOM U JIabOpaTOpHBIM
000pyIOBaHHEM, a TaKXKe IpaBuja OOpalleHUsi C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH TI0 BBITIOJIHEHHIO JJA00PATOPHBIX XUMHYECKHUX OIBITOB TIO MOJTYYCHHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIIUU, TIOATBEPKIAIONINE KAYECTBEHHBINH COCTaB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYyTEM XIJIOpUA-, Opomua-, uoaua-, kapooHat-, docdar-,
CUJIMKAT-, Ccylbdar-, THAPOKCUI-UOHBI, KATHOHBl AMMOHMS W HOHBI H3YYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;
MIPUMEHSATh OCHOBHBIC OTIEpAI[UU MBICIUTEILHON JEATEIHPHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHHE, O00O0OIIEHNEe, CHUCTEeMATHU3aIlMIi0, BBISIBJICHUE MPUIMHHO-CIIECICTBEHHBIX
CBSI3€M — JUIsl WM3Yy4YEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIMHA, €CTECTBEHHO-
HaydHbIE METOJbl TO3HaHUS — HAOMIOJCHHWE, W3MEpEeHHe, MOJCIUPOBAHNUE,
9KCIIEPUMEHT (peabHbIA U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpEHue u yriybieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. bubmuorexa [JOK
1.3 8 1 1
XUMHUYECKUE PEAKIH B PACTBOpaAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/JILI M UX COeANHEHHUS
51 OO6m1ast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnmuorexa [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYIHEL 2-CP https://m.edsoo.ru/7f41a636
COEIMHEHUS
23| onewemron VAvspymin, Ao, doctopuux | 7 ;  BuGmoremlloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
e | o S 8 1 , | B ox
' . PYTUTRL. PO https://m.edsoo0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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Hroro no pazzueny

25

Pa3gen 3. Meraiibl 1 UX COeTUHEHU S

3.1 06 7 4 bubmmoreka [JOK
| T https://m.edsoo.ru/7f41a636
3.2 B 7 16 bubnuorexa [JOK
. AXKHCUIIINEC METAJIJIBI U UX COCAUHCHU S https://m.edsoo.ru/7f4la636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpysaiomias cpeaa
4.1 B 3 bubnuoreka [IOK
. CIICCTBA U MaTCpHAJIbl B J)KU3HU YCIIOBCKA https://m.edsoolru/7f41a636
Hroro mo pazueny 3
p 3 bu6mmoreka [IOK
PR https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KUIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
[Iepnoanueckuil 3aK0H.
[lepuoauueckas cucrema bubnnorexa [JOK
1 1 01.09.2023
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
2 iaE?ZOMepHOCT;B x veverto 1 04.00.2023 | Dromorexa HOK
BOMCTB XMMHYECKHX 3JIEMEHTOB .09.
) https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 08.09.2023 bubmuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunnr xumnueckoit CBHi’;I/I Y TUIEI 1 11.09.2023 bu6mmoreka [IOK
KPUCTAUTHIECKUAX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme
5 <<HOBTf)peHI/IC U yri1yOJlieHue 1 1 15.09.2023
3HaHUI OCHOBHBIX pa3/ieioB Kypca
8 Kiacca»
6 Kgafc;? ﬁiauiﬁﬁzriﬁem 1 18.00.2023 | PHommoreia LIOK
peart P R https://m.edsoo.ru/00adbch0
MpHU3HAKAM
7 HGZI:(HTI/IG %Ziﬁi?: ::X;iiﬁi: 1 22.00.2023 | PHomorera LOK
PEAKIL. R https://m.edsoo.ru/00adbe9a
Y TETePOTCHHBIX PEaKIUIX
8 IlouaTHe 0 XUMHUYSCKOM 1 25.09.2023 | bubaumoreka [IOK
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https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

PaBHOBCCHU. q)aKTopr, BJIMAOIINC
Ha CKOPOCTb XUMHUYECKOM pcakuuun
1 TIOJIOKCHHUEC XUMHUYCCKOI'O

https://m.edso0.ru/00adc28c

paBHOBECHS
OKHCIUTENTHHO- bubnuorexa [JOK
9 29.09.2023
BOCCTAaHOBHUTEIIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust SEKTPOUTHYECKON
bu6mmoreka [{OK
10 muccornmanyi. CHIIbHBIE U ClIa0bIe 02.10.2023 htts://m.edsoo.ru/00adcd68
AEKTPOJIATHI
. bubmuorexa [IOK
11 HonHbie ypaBHEHHUST peaknit 06.10.2023 httos.//m.edso0o.ru/00add448
XUMHYeCKHe CBOMCTBA KUCIOT U
12 OCHOBAHUH B CBETE MPEACTABICHUIN 09.10 2023 bubnuoreka [IOK
00 DIIEKTPOIUTHIECKOI o https://m.edsoo.ru/00add5d8
IIACCOIHAIIAN
XUMHYeCKHe CBOMCTBA COJIEH B
. bu6mmoreka [IOK
13 CBETE npeILCTaBneHI:IH 00 13.10.2023 https://m.eds0o.ru/00addgh?
AIEKTPOJIUTUYCCKOM TUCCOITUAIITN
. bu6mmoreka [JOK
14 [TonsaTue o runmpoause comuei 16.10.2023 https://m.eds0o.ru/00add9d4
O000I11IeHNE U CUCTEMATH3ALI S bu6mmoreka [JOK
15 3HaHUN 20.10.2023 https://m.edsoo.ru/00addd12
16 g):ﬁg?;(i:nia?;:i;ﬁHHX 23102023 DHomorexa LIOK
p o https://m.edsoo.ru/00addbfa
3a71a4»
KonTponpHas padota Ne2 o teme
b K
17 «QIEeKTpOoJInTHYECKAst 27.10.2023 Homotexa [1O

Juccoryanusa. XUMHA4eCKue

https://m.edsoo.ru/00addecO
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peakiuu B pacTBOpax»

OOm1ast xapakTepuCTUKA

bu6mmoreka [{OK
1 . X i 10.11.202
8 raJIOTeHOB. XMMHYECKHE CBOCTBA 0 023 httos.//m.edsoo.ru/00addfe?
Ha IpUMepe XJIopa
19 Eﬂﬁiﬁi’fﬁf ZEOESTH;: ?omg;ae 13.11.2023  Dromioreka LOK
> HOTLYHCHHE, o https://m.edsoo.ru/00ade104
IIPUMEHEHUE
HU SAHOHU KN ThI . .
TTIEHIE S0 HOTHL https://m.edsoo.ru/00ade348
n3yueHue e€ CBONCTB
21 Bmmgce ax He(;ypaliHZ}clmi 20.11.2023 | DHomorexa IOK
XUMHUYCCKUX KON n HNH . .
PCAKIHH, CClT O https://m.edsoo.ru/00ade488
W3 pEareHTOB JaH B H30BITKE
OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
22 24.11.2023
VIA-rpymisl https://m.edsoo.ru/00ade64a
AJTOTPOTIHBIE MOTU(PHUKAITUH
23 CEpBHI. Haxosz[eHHe cephl U e€ 97 11.2023 bubmuorexa [JOK
COEIMHEHUH B IPHPO/IE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
C
24 @sz(;fzﬁ: i’ iiiliiiue 01.12.2023 | Dnommorexa LIOK
. o https://m.edsoo.ru/00ade802
CBOMCTBA
25 iﬁiﬁiﬁiﬁﬁii iﬁﬁ‘?ﬁcﬁﬁm’ 04.12.2023 | Dnommorexa LIOK
. o https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMECHEHHE
XUMHUYECKUE PEaKIINH, JICKAIUC B
bub. OK
26 OCHOBE ITPOMBILIIEHHOTO CrIocoba 08.12.2023 Hommorexa 1

MOJIYYCHHA CCpHOI’I KHUCJIOTHI.

https://m.edsoo.ru/00adec8a
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XHUMUYECKOE 3arpsA3HEHUE
OKPYKarOLIEH CpeJIbl
COCJIMHEHUSIMU CEPbI

Briuncienune MmaccoBor 10U

bubmmorexa [{OK

27 11.12.2023
BBIXO/Ia MIPOJIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpymimsl. A30T,

28 acCTPOCTPaHEHHUE B TIPUPOIC 15.12.2023 bubmmorexa LIOK
pactipoctp PHPOJE, o https://m.edsoo.ru/00adeea6
(bu3HUecCKre U XUMUICCKHE
CBOICTBa
AmMuak, ero usnyeckue u

29 XUMUYECKHE CBOMCTBA, MOJTyYEHUE 18.12.2023 Bubnuorexa LIOK

> HOIYH e https://m.eds00.ru/00adf004
Y IPUMEHEHUE

30 Hlli)iKm:eCI;a: pa6ZTZ Ng: r;o T:Me 22.12.2023 Dnommorexa LIOK
(TOTYTEHIE ANIMIARA, HEYHeHi o https://m.edsoo.ru/00adf180
€r0 CBOHCTBY»

A3oTHas KucioTa, e€ pusndeckue bubmuorexa [JOK

31 25.12.2023
U XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH

32 aMfé) HePII;]:I Kiﬁiiiﬁiepwmx 29.12.2023 | Domorera LOK
ynoop . } T https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIICH CpeIbl
COCIIMHEHUSIMH a30Ta
®ocdop. Oxcun docdopa (V) u
tdocdopHas kucnora, Gu3nIecKe bubnuoreka [JOK

33 12.01.2024
1 XUMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4eHue

34 Hcnonb3oBanue pochaToB B 15.01.2024 | Bubmuotexa LJOK
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Ka4eCTBE MUHEPaJIbHBIX
ynoopeHuil. 3arps3HeHne
MPUPOIHOM cpenbl Gocdaramu

https://m.edso0.ru/00adfc20

Yraepoa, pacipocTpaHEeHHE B

bubmmorexa [{OK

19.01.2024
3 HpHpOIE, (bmmﬁicme 1 9.01.20 https://m.edsoo.ru/00adfd9c
XHUMHYECKUE CBOUCTBA
Oxcuppl yriaepoaa, ux Gpusndeckue
36 gxf hime(:zm 2 BOP:ZSTB: . 22.01.2024 | Dromorera LOK
KOJIOTHYIECKHE MTPOOIIEMBI .01.
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(Iv)
bu6moreka [IOK
7 & 26.01.2024
3 YroapHas KUCIIOTa B €€ COJTU 6.01.20 htts://m.eds00.ru/00ae006¢
[IpakTrueckast pabota Ne 4 o Teme
"IlostydeHue yriieKucioro rasa. bubmuorexa [JOK
38 29.01.2024
KadecTBenHast peakmus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
39 gefa?;aiﬁf ZI: Hiﬁiﬂii 0 02.02.2024 | Dromorera LOK
P B o https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIriiepoa
. bu6mmoreka [JOK
40 KpemHuwuii u ero coenuHeHUs 05.02.2024 https://m.eds00.ru/00ae080a
[IpakTuueckas paborta Ne 5.
Pemenne skcriepuMeHTaIbHBIX bubnunoreka [JOK
41 09.02.2024
3a1a4 1o reMe «BakHeilmme https://m.edsoo0.ru/00ae0bf2
HEMETAILTBl U UX COCTUHEHUS
42 KonTtponpHas padota Ne3 o teme 12.02.2024 bubnuoreka [IOK

«BaxkHeln1e HeMeTauIbl U UX

https://m.edso0.ru/00ae0e18
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COCAUHCHUA»

OOm1ast xapakTepuCTUKA
XUMHUUYCCKUX DJICMCHTOB —
MeTaIoB. MeTtaiuindeckas CBsI3b U

bubmmorexa [{OK

43 16.02.2024
MeTaJTHuecKasi KpUCTAUINIeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBA
METAIIIIOB
XUMHYeCKHe CBOMCTBA METAJIOB.
bubmmoreka [IOK
44 % 19.02.2024
SHGKTPOXHBUM%CKHH pAA 9.02.20 https://m.edso0.ru/00ae1156
HaIPsDKCHUH METAIIIOB
O61ue crnocoObl NOTy4YeHUS
MeTtaiioB. CruiaBel. Beruncienns
bu6mmoreka [IOK
45 1o ypaBj-IeHI/ISIM XUMHUYECKUX 26.02.2024 https://m.edsoo.ru/00ae1156
peaKIvii, €ClIii OJIMH U3 PEareHTOB
COJICPKUT IPUMECH
bu6mmoreka [IOK
46 [TonsaTHE O KOPPO3UU METAJLIOB 01.03.2024 https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47 [IlemouHbBIC METAILITBI 04.03.2024 https://m.eds0o.ru/00ae14b2
OKcuIbpl ¥ TUAPOKCHUIBI HATPUS U bu6mmoreka [JOK
48 KaJus 11.03.2024 https://m.edsoo.ru/00ae14b2
IenoyHO3EeMEIBbHBIE METAJIbI — bubmuoreka [JOK
49 KaJbLIMHA U MarHUH 15.03.2024 https://m.edsoo.ru/00ae15e8
. bu6mmoreka [JOK
50 Baxseiiue coequHEHUS KaJIbLIU 18.03.2024 https://m.eds0o.ru/00ae15e8
51 O606HvleHI/Ie U CUCTEMATHU3AIN 99 03.2024
3HAHUH
52 JKEcTkoCTh BOABI M CIIOCOOBI €& 05.04.2024 | bubmuoreka [JOK
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yCTpaHEHHUS

https://m.eds00.ru/00ae1886

[Ipaktuyeckas padora Ne 6 o reme

bu6mmoreka [{OK

>3 eCTKOCTB"BOHH I METOMpL e€ 08.04.20 https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bubmmoreka [{OK
4 o 12.04.2024
> ATOMHIHH 04.20 https://m.edsoo.ru/00ae1c64
AmpoTepHble cBOWCTBA OKCHIA U bubnuorexa [JOK
55 15.04.2024
THJPOKCH/IA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
X 19.04.2024
% cieso 9.04.20 https://m.edsoo.ru/00ae1d86
OKcuapl, THAPOKCUABI U COTTU bu6mmoreka [IOK
57 22.04.2024
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O60611v1eHHe Y CUCTEMaTH3aIus 96.04.2024
3HaHUH
[IpakTrueckas padora Ne 7
Pemenune skcnepuMeHTambHbBIX bubmuorexa [JOK
59 03.05.2024
3aj1a4 110 Teme «BaxkHeimme https://m.edsoo.ru/00ae3de8
METaJIbl U UX COEAUHEHUS
Boruncnenus no ypaBHEHUSIM
XMUMHYECKUX peaKLUi, eclii OJIUH
50 W3 pEareHToB J1aH B U30BITKE WU 06.05.2024 bubnnoreka [JOK
COJICPKHUT IpUMECH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JOJU BBIX0J1a IPOAYKTA
peakuuu
O06o001IeHne u cucTeMaTu3anus
61 . 13.05.2024
3HAHUH
62 KonTtponeHas padota Ne4 o teme 17 05.2024

«BaxHel1e MeTajuIbl 1 UX



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://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

COCAUHCHUA»

) (@)
63 chizzzg;ﬁoh;la;?;a;?eioBeKa . 20.05.2024 E;IDi?/(;;ZI;zi.rIj/OanﬁSO
0 O
| v : 0052020 o0 00210
0 O
B e ot : 0052020 o0 00210
i . 0000 0 O
66 lc);z:gfai?zﬁ;j 3}131}(1)1/11;11I e 1 24.05.2024 ]sgpiplll(;r::;zgi.rISIOanOdOa
i . 0000 0
T a1 24052020 o0 l00acase
B e 24052024 | o O0aioch?
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumust: 6a30BbIi ypoBeHb, 9 kinace/ ['abpuensu O.C., «M3matenberBo «podar

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

Xumus: meroamdeckoe nocooue, 8-9 wmace/ I'abpuensa O.C., Ocrpoymor W.I'., Crnaakos
C.A. u npyrue, «M3aarensctBo «lIpocsemnienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://m.edsoo.ru
https://resh.edu.ru
https://edu.ru/app.php/news
https://infourok.ru
https://multiurok.ru
https://uchitelya.com
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