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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTENbHON MPOrpaMMBbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuM [a€T MPENCTABICHHE O WENAX, OOImeld cTpaTeruu OOy4YeHHs,
BOCIIMTAaHUS W pPa3BUTHS OOYJalOIUXCS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TIO pa3zieiaM M TeMaM MPOTrpaMMEbI TI0 XUMUH, OTPEAesieT KOJTUIEeCTBEHHbIE
M KAueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaroIuXCs, ONMPEIEIeT BO3MOXKHOCTH MPEIMETA TS
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YpPOBHE IeJe W3Yy4YeHUs TMpeaMeTa W OCHOBHBIX BHJOB YUeOHO-NO3HABATEIHHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPECTaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUAX YHEPTUU U 00 SBOJIFONIMU BEIIECTB B MPUPOJIE, O TYTIX
pemieHust TI00anbHBIX MpOoOJIEM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsi caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBl TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITEJIbHOM  Y4eOHOM  NEATENbHOCTH,  OKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJI51/1a HA €MHCTBO MPUPO/IBI U YEJIOBEKA, ABJSETCA OTBETCTBEHHBIM 3TAllOM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K IPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHUU XMMHH O00ECHEeuMBAIOTCS CreUU(UKON coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS MeJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aromuMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATUH XUMUHU, OCHOB HEOPraHWYECKON XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX TOHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa Kk e€ mizyueHuro. ConepkaHHe CKIIAJbIBACTCS M3 CUCTEMbI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O Y4EHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPHUYECKU IOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMy,
BBIMIOJTHAS (D)YHKIMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW W3 paHee M3YUYEHHBIX Y4eOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JEeSTeIbHOCTH YEJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHNH K HayYHBIM METOJIaM MO3HaHUS MTPU N3YYEHUU BEIECTB U XUMUYECKUX PEAKIIHil, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€301acHOTO
oOpaleHus ¢ BeECTBAMU B IOBCEIHEBHOM KHU3HH.

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

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIILHOMY IPHHATUIO PpELICHUH, CHOCOOHOW ananTUpoBaThCs K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOY4YarOIIMMHUCS OIIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmell 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
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4aronUXcsi TyMaHUCTUYECKUX OTHOLIEHUH, TOHUMaHMs [IEHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

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



OGmee YuCJIO 4acoB, OTBCHéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO O6H_IGI‘O
oOpa3oBanus, cocraBisieT 136 dacoB: B 8 knacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

9 KUIACC

BemecTBo 1 XuMH4YecKasi peakuusi

Ilepnoguueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTM B HW3MEHEHHMU CBOMCTB XUMHYECKHX
2JIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COECIMHEHUH B COOTBETCTBUU C
II0JIOKEHUEM 2JIEMEHTOB B [lepuoanueckoil cucteMe U CTPOEHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHJIbI XUMHUYECKOW CBA3U. THUMBl KPUCTAIUIMYECKUX 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 COEJAMHEHUMN, FeHeTHdYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakiuil M0 pa3nYHbIM MpHU3HAKaM (IO YHCIY U COCTaBY
YYacTBYIOIIMX B peakUUU BEHIECTB, MO TEIJIOBOMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacTHIO KaTajiu3zaropa). 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
karanuze. [loHsaTHEe 0 XUMHYecKOM paBHOBecHU. DaKTOpPbI, BIUAIOIINE HA CKOPOCTh
XUMUYECKON PEAKIIUHU U MOJIOKEHUE XUMHUECKOTO PaBHOBECHSI.

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBiI€HUE YPaBHEHHHM OKHCIUTEIBHO-BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCIoIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust ANEKTPOTUTUYECKON AUCCOIMALNUA. DJIEKTPOIUTHI U HEAIEKTPOJIHUTHI. KaTHOHBI,
aHUOHBL. MexXaHu3M JHUCCOLMAlMM BEIIECTB C Pa3JIMYHBIMU BHUJAMHU XUMHUYECKOW CBSA3U.
Crenens auccorpanuy. CUIbHBIC U ClIa0ble AIEKTPOJIUTHI.

Peakuuu monHoro ooMmeHa. YcinoBHs MPOTEKaHUs peaklUUid MOHHOTO OOMEHa, MOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuid. CBOWCTBA KUCJIOT, OCHOBAaHHUW M COJIEH B CBETE
Mpe/CTaBiIeHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHbIE peakuu Ha HOHBL
[Tonsatue o rugponuse conen.

Xumuueckuii Ixcnepumenm:

03HAKOMJIEHHE C MOJEISMH KPHUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEUIECTB —
METAJUIOB M HeMeTauioB (rpadura M aiMasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
HCCIEA0BaHUE 3aBUCHUMOCTU CKOPOCTM XMMHMUYECKOM pPEakUUMU OT BO3JIEHUCTBUS PANHYHBIX
(bakToOpoB, HCCIEeIOBAaHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLEcca AUCCOLUAINH
KHCJIOT, IIeJao4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUIEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WITIOCTPUPYIOUIMX MPHU3HAKK MPOTEKAHUs peakuuidi MOHHOTo oOMeHa (oOpa3oBaHue
ocajka, BBIJEJICHHE Tra3a, o0pa3oBaHME BOJBI), OIBITOB, HUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIHMi (FOpeHue, peakluu pasiokKeHUs, COCIUHEHUS),
pacrno3HaBaHUE HEOPraHWYECKMX BELIECTB C IOMOIIBIO KAaYECTBEHHBIX DPEAKIMI HAa HOHBI,
pELIEHNE IKCIIEPUMEHTAIbHBIX 3a1a4.

HemeTtauubl 1 MX cOeJUHEHHSA

OOmiast xapakTepucThka rajsoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepPHbIE
crerneHd okucieHuss. CtpoeHue M (U3MYECKHE CBONCTBA IMPOCTBHIX BEIIECTB — TaJOTE€HOB.



XUMHUYECKHE CBOWCTBA Ha IpUMEpPEe Xjopa (B3aUMOJCICTBHE C METAUIAMH, HEMETajjaMH,
miesnoyamu).  Xijopoojgopona. ConsHas KHMCIOTa, XUMHUYECKME CBOMCTBA, IOJIYyYEHUE,
npuMeHeHue. J[eicTBre XJIopa U XJI0pOBOJAOPOIAa HAa OPraHU3M YeJIOBEKa. BaxkHeulre XJI0puIbl
U UX HaX0XJCHHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOIHBIE MOJTU(PHUKAIMNA KUCIOPOJa U Cepbl. XUMHUYECKUE CBOICTBA
cepbl. CepoBOJIOpOJ, CTpOEHHE, (U3NYECKUE M XHMMHUYECKue cBoicTBa. OKCUABI CEphbl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHYECKHE CBOMCTBA
(oOmme kak MpencTaBUTENs Kiacca KHUCIOT M creuupudeckue). XHUMHUYECKAE PEaKIHy,
JeXalue B OCHOBE IMPOMBIIIJIEHHOTO croco0a MOJydeHHs cepHo Kuciotel. I[Ipumenenue
cepHoM KucaoThl. Cou cepHOM KUCIOThI, KAaueCTBEHHAs peakliys Ha cyibgaT-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B MpHUpoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXKarollew cpeJbl
COEJIMHEHUSIMU cepbl (KUCIOTHBIE NOXKIM, 3arpsi3HEHHE BO3ayXa W BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPALLEHUSI.

OO6mass xapaktepuctuka syneMeHToB VA-rpynmnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacHpocTpaHeHHWe B THpupoae, Gusnueckue u
XUMHueckue coiictBa. Kpyrosopot azora B mpupoje. AMMHaK, ero (pusnueckne U XuMu4ecKue
CBOICTBa, MoytyueHue u npumeHeHne. Colu aMMOHUS, UX GU3NYECKHE 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. XUMHUYECKOe 3arps3HEHUE OKPY)KAIOIIeH Cpelbl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKJIH, 3arps3HEHUE BO3AyXa, MOYBBI M BOJ0EMOB). Docdop, amIOTPOmHBIE MOIUDUKAITUN
dbocdopa, dusmdeckne u xumudeckue cpoiictBa. Okcua dochopa (V) u pocdopnas kucinora,
¢bu3uYecKne W XUMHUYECKHE CBOWMCTBA, moijiydeHwe. Mcmonb3oBanue ¢ochaTtoB B KadyecTBE
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 37meMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIE CTEINIEHU OKHUCIIEHUS. YTJepo/l, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, puandeckre U XUMHUECKrue cBorcTBa. 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 II00AIbHOTO MOTEIUICHHs KJIMMAaTta, MapHUKOBBIN 3PQexT. YroibHas KUCIOTa U €&
conu, X (pu3MYeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonmp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH M CEITLCKOM XO35UCTBE.

[lepBoHauanbHbIE TMOHATUS 00 OPraHUYECKUX BEHIECTBAX KaK O COCOUMHEHHIX yIiepoja
(MetaHn, 9TaH, OJTWUJICH, AalleTWJICH, STaHOJ, TJHIEpPUH, YyKCcycHas kuciota). [lpuponnsie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HUX IepepaboTKH
(OeH3uH), UX poJib B OBITY M MPOMBIIIIEHHOCTH. [ToHATHE 0 OMOJIOTHYECKH BaXKHBIX BEILECTBAX:
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 kpemHuss B mpupone. OOmme mpenactaBieHus o6 oxcuae kpemuus (I1V) u
KpeMHHEBO kucnoTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskueiue



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€30I1aCHOTO MCIIOJIb30BAHMS CTPOUTEIHHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

n3ydeHre o0pa3loB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI, MPOBEICHUE
KAaueCTBEHHBIX pEaKUUil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaronme (U3NIECKUe U XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COCJMHEHUHN (BO3MOXHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIICHHE C OO0pasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEpUajoB), HaONIOJeHHE Tmpolecca OOyriMBaHUs caxapa ToJ  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 ¢ (PU3MUYECKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M UX COECOUHEHHM
(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, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THON KHCIOTHI C MEIbI0 (BO3MOXKHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX PEemIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOTrasa, MoJydeHHe, coOupaHue, pacro3HaBaHue
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/1a4d 1o TeMe «BakHelmne
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. MerauiMueckass CBS3b M METAUIMYECKas KPHUCTAIIMYECKas
peméTka. DJEKTPOXUMHUYECKUN psA HalpshKeHUH MeTauioB. (DU3MYECKHE U XUMUYECKHE
cBoiicTBa MeTtaiioB. OOmue crnocoObl noixydeHus MeTaioB. [loHATHE O KOPpO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CriiaBbl (CTaib, YyI'yH, JIOPATIOMUHUN, 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). OKCUIbI 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. Gusnyeckne 1 XMMUYECKUE CBOMCTBA MarHus M Kajablusd. BaxHelmme coequHeHUus
KaiblMs (OKCHUJ, THAPOKCU, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHMSL.

AmoMunMil: nonoxeHnue B Ilepumonnueckoil cucrteMe XuMUYeckux sneMeHtoB J[. WM.
MenneneeBa, CTpOEHHE aTomMa, HaxoKJeHUe B npupone. Pusndyeckrue U XUMUYECKHE CBONCTBA
anmoMuHMS. AM(OTEpHBIE CBOWCTBA OKCHJIA ¥ TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aToma, HaxOXKJAeHHe B npupoje. Pusndeckue 1 XMMHYECKUE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (Il) u xenmesza (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.



Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C oOpa3laMM METaUIOB W CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3Y4YEHHUE pE3YJIbTaTOB KOPPO3UU METAJUIOB (BO3MOXHO MCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUSI OKCH/IA KAJIBIUS U HATPUsS C BOJOH (BO3MOXKHO MCIOJIH30BAHUE
BUJIEOMATEpUAJIOB), HCCIIEJOBAaHME CBOMCTB KECTKOW BOJIBI, IpOIECCA TOPEHUS JKele3a B
KHUCIIOpo/ie  (BO3MOXHO  MCIIOJBb30BaHHE  BUAECOMATEpUATIOB), IMPU3HAKOB  IPOTEKAaHUs
KAaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblys, aJIIOMUHUS, LUHKA, *ene3a (l1) u xeneza
(1), memm (1), HabmroEHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaiblMsl (BO3MOXHO HCIIOJIb30BaHUE BUAEOMATEPUAIIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aJIIOMMHMS U THIPOKCUIA LINHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3aa4 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XHuMHS M OKPYKAIOLIAs cpeaa

BemecrBa 1 martepuainsl B IOBCEIHEBHON KU3HU YeJIOBEKAa. be3omacHOe MCIOJIb30BaHUE
BELIECTB M XMMUYECKMX peakiuui B ObITy. [lepBas momormb Npu XHMHUYECKUX OXKOrax u
OTPABJICHUSIX.

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

Xumuueckuit IKcnepumenm:

M3y4eHue 00pa3lioB MaTepuaioB (CTEKIO, CIJIaBbl METAJUIOB, IOJUMEPHbIE MaTEPHAIIbI).

Meosrcnpeomemmnwie ceasu

Peanu3anus MexnpeaMETHBIX CBA3EH NPU M3YYEHHH XMMHH B 9 Kilacce OCyIIECTBISAETCS
4yepe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHATUH, TaKk U IOHATH,
ABJIAIOIIUAXCS] CACTEMHBIMM JUISl OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmie ecTecTBEHHO-HAydHble IOHATUA: HAay4HbIM (pakT, rumoresa, 3aKoH, Teopus,
aHauu3,  CHHTe3,  Kiaccu(ukanusi,  MEepUOANYHOCTb,  HAOJIOAECHUE,  DKCIIEPUMEHT,
MO/IEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3()(HEKT, TEXHOIOT Usl, MaTepUAIIBI.

®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI,
PaIMOaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKUH 3apsl, IPOBOJHHMKH, IOJIYIIPOBOJHUKH,
IUAJIEKTPUKH, (OTOZIEMEHT, BEIIEeCTBO, TeNO, 00bEM, arperaTHoe COCTOSIHME BELIEeCTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIJIaBbl, (U3UYECKHE BEJIWYMHBI,
€IMHULIBI U3MEPEHU, KOCMUYECKOE IIPOCTPAHCTBO, IIAHEThI, 3BE31b1, CoJIHIIE.

buosorus: ¢otocunres, npixaHue, Guocdepa, 3KOCUCTEMa, MHUHEpalbHbIE yI0OpeHUs,
MHUKPODJIEMEHTBI, MAKPOJIEMEHTBI, TUTATEJIbHbIE BEILIECTBA.

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



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH ¥ HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMAIUel O MEepPeIOBbIX TOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPE/CTABICHUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHOMCCIIEIOBATEIICKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBITIOJTHCHUN XUMHYECKHX OKCHEPHMEHTOB, CO3JaHMHM Y4eOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C YY4ETOM OCO3HAHUS MOCIIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4HOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aUMOCBS3SX YENIOBEKA C MPHPOIHOU CPENod, O POJIH
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMAIIMOHHON ¥ YUTATEIBCKON KYJIBTYPBI, B TOM YKCJIC HABBIKOB CAMOCTOSITEIILHOM PabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON M MCCIEOBATENLCKON NESITENIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IIGHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 JKWU3HH, OCO3HAHUE TMOCIEACTBUA M HENPUSATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



npaBui 0E30MaCHOCTH IMpPHU OOpalleHHMH C XUMHUYECKMMH BELIECTBAMU B OBITY M pEalbHOM
KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3y4YECHHUIO MpoQeccuii U Tpyla pa3IndHOro poja, YBaKEHHE K
TpyAy U pe3yibTaTaMm TpPYAOBON JESITEIbHOCTH, B TOM 4YHCIE€ HAa OCHOBE IPUMEHEHUs
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MIPOJIOJDKEHHUST 00pa30BaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUM, TOTOBHOCTb aJJalTUPOBATHCS B IPOPECCUOHATIBHON CPELIE;

6) IK0JI0rHYeCKOr0 BOCIUTAHHUS:

9KOJIOTMYECKHU 11€1ec000pa3HOe OTHOIIEHHUE K MPUPOJie KaK UCTOUYHUKY JKU3HHU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3MUECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HAHHE LIEHHOCTH COOJII0/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IpU paboTe ¢ BellecTBamH,
a TaK)Ke B CUTYalLlUsAX, YTPOKAIOIINX 370POBbIO U KU3HHU JIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpPbI, OCO3HAHHUS ITI00ALHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM M MyTed MX pelleHus
MIOCPEJCTBOM METOJ/IOB XMMHH, SKOJOTMUECKOTO MBIIIJICHNS, YMEHHSI pPYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MmerampeaMeTHBIX pe3y/lbTaTOB BBIACISAIOT 3HAYUMBIE UId (HOpMHUPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 ATHX MpeaIMeToB (OPMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JPYrUMHU HNOHATHUSIMH), UCTIOIB30BATh MOHATUS U1 0OBACHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBbEKTaMU W3YyYeHUsl, CTPOUTH JIOTHUECKUE pacCyXJIeHUs (MHIYKTUBHbIC, JeTyKTUBHBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMble B XUMHH MOJIeJIbHbIE TIPEJICTABICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.



Ba3zoBble uccienoBarebcKue IeiicTBUS:

YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa MO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS THUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUd M TPOBEICHHUIO YUCHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOI0M IPOIIecca, CAMOCTOSTEIHLHO MPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHS W BBIBOJBI IO pe3ylIbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yMeHHUE BbIOMPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATH HH(DOPMAIHIO PA3TMYHBIX BUI0B
1 (OpM TIpEICTABIICHUS, TTOJTyYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJIEp)KaHHUs, CIPaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpUTHYECKH
OIICHUBATh MTPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PA3IMYHbIE METOJIBI M 3aIPOCHI TPU TIOUCKE U 0TOOpe MH(pOpMAINH U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAUMBIX JUTS BRITIOJTHEHUST YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUTA, MPHOOpPETEHHE OIbITa B OOJACTH WCIIOJIB30BaHUS HH()OPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3ITUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (GOpMY TIpeACTaBICHUS
nHGOpPMAIMY W WIIIOCTPUPOBATH pENIaeMbIe 3a/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIMSIMU;

YMEHHE HWCIOJb30BaTh W aHAIM3UPOBATh B Ipolecce ydeOHOW M HMCCIIeNOBATENbCKOM
JeSITeNbHOCTH UHPOPMAIIHMIO O BIUSHUU MPOMBILIUIEHHOCTH, CEIHCKOTO X03HUCTBA U TPaHCIIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEbI.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe HeiCTBUSA:

YMEHUSI 3aJaBaTh BOMPOCHl (B XOJe auanora W (WJIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxgaemMoil Tembl, (OPMYIHPOBaTH CBOU NPEIVIOKEHUS OTHOCUTEIBHO BBITOJHEHHS
MpeII0KEHHOM 3a/1a4H;

YMEHHUS IPEICTABISATh OJyYEeHHbIE PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh MPE3CHTAlUI0 PEe3yJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOM pPAOOTHI MO MCCIEAOBAHUIO CBONCTB
BEIIIECTB, YUeOHOTO MMPOCKTA);

YMEHHsI yUeOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbLHOMN U
HCCIIEIOBATENIbCKON JEATEIbHOCTH NPU PELICHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIacOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpYyTHe).

PeryasiTuBHbIe YHUBepPCAJIbHbIE yUeOHbIe 1eiicCTBUS:

YMEHHE CaMOCTOSITENIFHO OMpPENeNsITh IeNId AeSATeIbHOCTH, MJIaHUPOBaTh, OCYIIECTBIIATD,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTh, BBIOHWPATH
HauOosiee HPQEeKTUBHbIE CIOCOOBI pelleHHs Y4eOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTaBJIATh WJIM KOPPEKTHPOBATh NPEAIOKEHHBINH alropuT™ ACUCTBUIN MpH
BBIMIOJIHEHUM 33JaHUN € y4€TOM TMOJIydeHHMsS HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HUCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IpeAiaracMble B YCIIOBUU 3a/1aHUI.



HNPEJIMETHBIE PE3YJbTATHBI
B cocraBe mnpeaMETHBIX pe3yJabTaTOB MO OCBOEHHIO OO0S3aTENBHOTO COJCpIKAHUS,

YCTaHOBJIEHHOTO JaHHOM (QenepanbHOil paboueil mporpaMMoi, BBIIEISIOT: OCBOCHHBIC
oOy4aromMMHUCsT Hay4YHble 3HAHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
peaMEeTHON 00macTi «XUMUS», BHIBI JEATEIFHOCTH MO TIOJIYYEHHIO HOBOTO 3HAHHA, €rO
WHTEPIPETAINH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYCOHBIX M HOBBIX CUTYAIIHSX.

K xonmy oOydeHus B 9 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHIA:

PacKphIBaTh CMBIC OCHOBHBIX XMMHYECKUX TOHSATHIA: XUMUYECKUN DIIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, [IPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIECHTHOCTb,
AIIEKTPOOTPHUIIATEIBHOCTD, CTETEHb OKHUCIEHHS, XUMUYECKas PEaKIus, XUMHUYECKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJUTUYECKasl JUCCOLMAIMs, peakUuu HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaTHMble U HEOOpaTUMbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUH,  OKUCJIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XHUMHUYECKas CBS3b
(KoBajieHTHasi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM peakiuu, MpeleiabHO JOIMyCTHUMast
koHueHtpamus [1/IK Bemecta;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX IMOHATHH M MPUMEHATH ITH
TTOHATHS IPU ONMMCAHUY BEIIESCTB U X IIPEBPAICHHI;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY [UIsl COCTaBlieHHS (OpMysd BEIIEeCTB U
YPaBHEHUH XUMUUYECKUX PEAKIIHI;

OTIPENeNATh BaJEHTHOCTh M CTENEHb OKHCJICHHMS XUMUYECKHMX JJIEMEHTOB B
COEIMHEHUSAX PA3IUYHOTO COCTaBa, MPHHAICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopMmynam, BUJ XUMUYECKON CBS3U (KOBaJE€HTHas, WOHHAs,
MeTajinyeckasi) B HEOPraHWYECKUX COCAMHEHHUSX, 3apsii HMOHAa IO XUMHYECKOH
dbopmyre, xapakTep cpelibl B BOAHBIX PACTBOpaX HEOPraHUYECKUX COCTUHEHUH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIECTBRA;

packpbiBath cMbica [lepuoauueckoro 3akona /[. . MenzaeneeBa U A€MOHCTPUPOBATH
€ro MOHMUMAaHHE: ONUCHIBATh M XapakTepus3oBaTh TabiuuHyo dopmy llepuoanueckoit
CUCTeMbl XHMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas mnoiarpymmna (A-
rpymnmna)» u «mnobounas mnoarpynna (b-rpymma)», maneie u  OONbIIME TMEPUOIBI,
COOTHOCHUTh O00O3HAYEHHUS, KOTOpPbIE HMEIOTCA B TMEPUOAUYECKON Tabmuie, ¢
YHCIIOBBIMHM XapaKTEPUCTHUKAMU CTPOSHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsn aapa, o0IIee Ynuciao 3JIEKTPOHOB U pacHpeIesieHre UX 0 IEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJIEMEHTOB M UX
COEIMHEHUN B MpeJeax MalbIX MEePUOIOB U TJaBHBIX MOJATPYII C YYETOM CTPOCHHS
UX aTOMOB;

KJIaCCU(UITMPOBATh XUMHYECKHUE SJIEMEHThI, HEOPraHUYECKHUE BEIIeCTBA, XUMHUUYECKUE
peakiuu (IO YUCIY U COCTaBY yYaCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
3pdexTy, M0 U3MEHEHHUIO CTEeNIEHEeH OKUCIIEHHUS] XMMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) 0OIMEe U cHenuduyecKkue XUMHUYECKHE CBOWCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIAsl OMMCAHUE MMPUMEPAMU MOJIEKYISPHBIX U
WOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKITHIA;



COCTaBJISITh YPaBHEHUSI JICKTPOJIUTUUECKON JUCCOIMAIIMU KUCIIOT, HIEJI0YEH U COJIeH,
MIOJIHBIC M COKpAIIEHHBIC YPABHEHUS PEaKUUK MOHHOTO OOMEHA, YpaBHEHUS peaKIuii,
MOJTBEPXKIAIOIINX CYIIECTBOBAaHME TI'E€HETUYECKOM CBS3M MEXKJY BeElllecTBaMu
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUSI DJIEKTPOHHOTO OaJlaHCa STUX PEaKIIHil;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBHCHUMOCTU OT HUX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX MIPEBPAIICHUN B Pa3JIMUHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 10 (popMysie cOeTUHEHUs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHHUIO XUMUYECKOHN PEaKIUu;

coOMo/IaTh MpaBWiIa TIOJB30BAaHUS XUMUYECKOW TMOCYyI0M W Ja0OpaTOPHBIM
000opyIOBaHHEM, a TaKXKe IMpaBuja OOpalleHUsi C BEIIECTBAMH B COOTBETCTBHHU C
WHCTPYKIUSIMHU TI0 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB TIO MOJTYyYEHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIIUH, TIOITBEPKAAOIINE KAUeCTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWJIMKaT-, Ccyiabdar-, THAPOKCHUI-UOHBI, KATHOHBI aMMOHMS W HOHBI HW3YYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUIECKUX BEIICCTB;
MIPUMEHSATh OCHOBHBIE OTIEPAIIMU MBICIIUTEILHON JCATENHPHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHME, 0000IIeHNe, CHUCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUIsl M3Yy4YEHHS CBOMCTB BEIIECTB M XMMHYECKUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl TO3HaHHWA — HaOmIoJeHHWe, U3MEpPeHHe, MOJEIHpPOBaHHeE,
AKCIIEPUMEHT (PeabHBIA 1 MBICTICHHBIN).



9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrpoabubie | IlpakTnueckue A op
n/n Bcero H3ydeHusi | oOpazoBaTejbHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.
[Tepuoanueckas cuctema bubnuoreka [JOK
1 PHOA 1 04.09.2024 ~ DHOMHOTERA L]
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 05.09 bubmorexa TOK
. o https://m.eds00.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 11.09 bubnuoreka [JOK
HEOPraHMYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2
4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 12.09 bu6mmoreka [IOK
KPUCTAITIMYECKUX PEMIETOK o https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme
5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1 18.09.
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
5 Knaccudukanus XuMuaeckux 1 19.09 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM o https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM
7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 25.09 bubmorexa HOK
peariu. o https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.
bu6mmoreka [JOK
8 @DaxTOopBl, BAUAIOLIME HA CKOPOCTh 1 26.09.

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

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



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

XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9 02.10.
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE 03.10 bubnmorexa LHOK
) ' https://m.edsoo.ru/00adcd68
AJIEKTPOJIATHI
bubmmoreka [{OK
11 MoHHbIe ypaBHEHNA PEAKIIUN 09.10.
M peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI 10.10 bubmmorexa [TOK
pv A https://m.edsoo.ru/00add5d8
00 JIEKTPOJIMTUICCKON JUCCOITUAITTT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPEICTaBIEHUI 00 16.10 bubmmorexa [OK
bedl . e https://m.edso0.ru/00add8b2
ANEKTPOIUTUICCKOM TUCCOITUAITTT
14 ITousarue o ruapoanse coaen 17.10 bubmmorexa [OK
P R https://m.edsoo.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS 2310 bubmuorexa [JOK
3HAHUH A https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX 24.10 Eubmorexa HOK
p A https://m.edsoo.ru/00addbfa
3a1a9»
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIIUTHYECKAS TUCCOLINAIHS 06.11 Bubmorexa OK
p ’ o https://m.edsoo.ru/00addecO
XHMMHYECKUE PEaKIUU B PACTBOPax»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XHMquCIfHe CBl(D)I\/'ICTBa Ha IIpUMepeE 07.11 Bubmiorexa OK
PHUMEp o https://m.edsoo.ru/00addfe2
XJopa
19 XnopoBogopoa. CoJisiHast KUCIIOTA, 13.11. bu6mmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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

XUMUYECKUE CBOMCTBA, MOTYUYCHHE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[Ipaktuyeckas padora Ne 2 o reme

bubmmoreka [{OK

20 «HonyquH"e COJIj[HOI/I KHCJIOTHI, 14.11. httos://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brruucnenus mo ypaBHEHUSIM

21 XUMHUYECKUX PEAKIINH, €CITU OJUH U3 20.11. bubnmorexa LOK

https://m.edsoo.ru/00ade488

peareHTOB JIaH B U30BITKE

29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB 2111 bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.

23 Haxoxnenue cepbl U €€ coeTMHEHUN 2711 bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBo10pO, CTPOCHHE, 5811, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,

25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, 04.12. bubmorexa HOK

https://m.edsoo.ru/00adea28

MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba

26 MOJYYEHUS] CEPHOU KUCIIOTHI. 05.12. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl

97 Brruncnenue maccoBoii 10U BBEIXOa 1110, bu6mmoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a

28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB 12.12. bubnuoreka [IOK



https://m.edsoo.ru/00ade104
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

VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

bubmmoreka [{OK

29 XUMHYECKUE CBOMCTBA, IIOJyUYCHHUE U 18.12.
v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero 19.12 bubmorexa HOK
T ek o https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u 25 1 bubmuorexa [JOK
XUMHYECKHE CBOMCTBA ' https://m.eds00.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX Eut 1IOK

HOJIMOTEeKA
32 oOpenuil. Xumuueckoe 26.12.
YAobp . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pocdopa u
33 (boc:li))o pHa;I KI/ICHJ'I(}))Ta (b(bI/II)SI/I(‘I\giKI/Ie u 15.01.2025 bubmmorexa [JOK
P N R https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. 16.01 bubnuoreka [JOK
3arpsi3HEHUE PUPOTHON CPEIIbI . https://m.edsoo.ru/00adfc20
dbocharamu
VYraepo, paclipocTpaHEHHUE B

35 pu I(Zz[e gmﬂzecxie A XUMHUYECKHE 22.01 bubmnorexa [IOK

p P ’ ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u 2301 bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 YronpHas KUCIIOTa U €€ COJTu 29.01 brbmmorexa LOK
o https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme
"[lonydeHue yriekucioro rasa. bubnuorexa [JOK
38 30.01.
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"
[TepBoHauanbHBIEC TOHATHS 00
39 OpraHNYECKNX BEIIECTBAX KaK O 05.02 bubmmorexa LHOK
p A https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK

40 Kpemuwuii u ero coetnHeHHS 06.02.

P A https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME 12.02 bubnuoreka [IOK
«BaxkHeinme HeMeTauIbl U UX R https://m.edso0.ru/00ae0bf2
COCTMHCHUS
KontponpHas padota Ne3 mo teme

. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX 13.02.
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
AJIEMEHTOB — METaJIOB.

43 Meramnyeckas CBSI3b U 19.09 bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast o https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB. Eu6 OK

. nonroTeka

44 DNEKTPOXUMHUYECKUN Psifl 20.02. 1

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O0m1re cnocoObl MOTyYeHUs
metaoB. CraBel. BeraucieHnus no

45 aBHEHUSIM XMMHWYECKHUX PEaKIUU 26.02 bubmorexa [TOK
P PCAKIIH, R https://m.edsoo.ru/00ae1156
€CJIA OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
bubmmoreka [{OK
46 ITo € 0 KOppo3 €TaIlIo 27.02.
TUITHE © KOPpOSHI METAILIOB https://m.edso0.ru/00ae1278
bubmmoreka [{OK
47 eJ1Io0 € MeTal 05.03.
[enotmsie MeTanIEl https.//m.edso0.ru/00ae14b2
OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
48 06.03.
KaJTus https://m.edsoo.ru/00ae14bh2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — 12.03 bubnuoreka [IOK
KaJIbLUN U MAarHUN R https://m.edsoo.ru/00ae15e8
bu6mmoreka [IOK
50 B i1 13.03.
KHCHIIHIE COCIMHCIHA KaIbIIA https://m.edso0.ru/00ae15e8
O0001Ienre U cucTEMaTH3aIUS
51 o B 19.03.
3HAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& 20.03 bubnuoreka [JOK
yCTpaHEHUsS e https://m.eds00.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
I N bu6mmoreka [JOK
53 JKEcTKOCTh BOJIBI M METOEI €8 02.04.
" https://m.edsoo.ru/00aelae8
yCTpaHEHUS
54 AnmromMuHui 03.04. bubmnorexa [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U 09.04 bubnuoreka [IOK
THIPOKCHIA T https://m.edsoo.ru/00aelc64
56 Keneso 10.04. bubmiorexa LIOK

https://m.edsoo.ru/00aeld86



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://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (1) 16.04. https://m.eds00.ru/00ae35e6
58 O606HUIGHI/I€ Y CHCTeMAaTH3aIus 17.04.
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 5300, bubnuorexa [JOK
«Baxnenmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU 24,00, bubnuoreka [IOK
COJICPXKUT IpUMeECH. Beranciienns https://m.edso0.ru/00ae1750
MaccoBOM JIOJIU BBIX0J1a IPOAYKTa
peakuuu
61 O6o6uvleHI/Ie U CHCTEeMaTu3alus 30.04.
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX 01.05.
COEIMHEHUS
63 BemiectBa u matepuasl B 07.05. bubnuoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE 08.05. bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Pousib xumMuu B perieHun 14.05. bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U 15.05. bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U 21.05. bubnuoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

22.05.

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



