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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, npenacraBieHHbIx B @I'OC OO0, a takke Ha OCHOBE (emepanbHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYYarOMUXCS CpPEACTBAMHU YUEOHOTO TIpEIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHJYEMYIO MOCIEeI0BATEIHbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONMpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anu TpeOOBaHUI K pe3ylnbTaTaM OCBOEHUSI OCHOBHOW 00pa30BaTEbHON MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJed W3y4eHUs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMHH CITY)KHT OCHOBOW JUTs POPMUPOBAHHSI MHPOBO33PEHHSI 00YUarOIIErocs, ero
MIPEJCTaBICHUI O MaTEPUAIEHOM €MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUK BEIIESCTB B MPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpoOJIEM  YCTOMYMBOTO pPa3BUTUS YEJIOBEUECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBI JUYHOCTH, €€ 001IeH U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHOMW JKM3HM, TaKk U B
po(hecCUOHAIBHON AEATEIIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO NMPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM 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
y4eOHOTO NpeaMeTa, KOTOPBIM SIBISETCS IEJarornyeckd afanTUPOBAaHHBIM OTPaKEHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aromMMHUCs CUCTEMbI NePBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OpPraHNn4eCKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHA O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTHS 3HAHHWH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

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

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

— Y4YEHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, 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 (OPMUPOBAHUIO MPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHUpAa B JIOTHMKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO 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 XUMUU TPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelIoOBEKa M KaK OJIHOTO
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
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHMH M MX IPUMEHEHMH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€301acHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
pUOOpeNH TaKue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpPaBJICHHOCTb OOYyYeHHMs Ha CUCTEMaTH4ecKkoe IpuoOliieHue oOydaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS U CAMOIIO3HAHHUSA, KIIIOYEBBIX HABBIKOB (KIJIIOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, UCHOJb3YS 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, IMPUMEHATh MX IpPU pELIeHUH MpolieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKH I1eJecOo00pa3HOro MOBENEHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKUX IICHHOCTEW, FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OO11iee YMCIIO YacoB, OTBEACHHBIX I M3YYCHHS XMMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJEIIIO).

9 KUIACC

BemecTBo M XuMH4YecKasi peakuusi

[lepnoguueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemenrtos [l M.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOMAOB, Kajlus, KaJbLUs U HUX COCJAWHEHUH B COOTBETCTBUU C
II0JIOKEHUEM JIEMEHTOB B [lepuoanueckoil cucteMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3U. THUINBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHbIM KjlaccaM HEOPraHMYECKUX COEIMHEHUH, T'eHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakuil Mo pa3nYHbIM MpHU3HAKaM (IO YHCIY U COCTaBY
YYacTBYIOIIMX B peakUUU BEHIECTB, MO TEIJIOBOMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajluzaropa). JK30- U
SHI0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPAaBHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarue o6 oOpaTUMbBIX U HEOOpPaTUMBIX
XUMUYECKUX peakuusax. [IoHsATHE O TOMOreHHBIX M TreTeporeHHblx peakuusax. [lonarne o
karanuse. [loHATne o0 XuMHueckoM paBHOBecHHM. DakKTOpbl, BIMSIONIME Ha CKOPOCTh
XUMUYECKON PEAKIIUHU U MOJIOKEHUE XUMHUECKOTO PaBHOBECHSI.

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, 3JCKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIIEHHE YPaBHEHHMU OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOIb30BaHUEM METO/1a AJIEKTPOHHOTO OanaHca.

Teopust 31EKTPOJIUTUYECKON AUCCOLMALMH. DJIEKTPOIUTBHI U HEAIEKTPOIUThL. KaTuonsl,
aHUOHBL. MexXaHu3M JHUCCOLMAlMM BEIIECTB C PAa3JIMYHBIMU BHUJAMHU XUMHUYECKOW CBS3U.
Crenens aucconuanuy. CUIbHBIC U CJIa0ble AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YcinoBHs MPOTEKaHUsl peaklUUid MOHHOTO OOMEHa, MOJHbBIE U
COKpall€HHble MOHHBIE ypaBHEHMs peakuuil. CBOWCTBA KHMCIOT, OCHOBAHMM U COJIEM B CBETE
MpeICTaBiICHU 00 SJIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE pEakIuu Ha HOHBL
[Tonsartue o runpoause conei.

Xumuueckuii Ixcnepumenm:

O03HAKOMJIEHHE C MOJEISMH KPHUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEUIECTB —
METAJUIOB M HeMeTauioB (rpadura M ajiMasza), CIOKHBIX BEIIECTB (XJIOpUIa HaTpHs),
HCCIEA0BaHUE 3aBUCHUMOCTH CKOPOCTM XHMMHMUYECKOM peakUud OT BO3JAEUCTBHS Pa3IMUYHBIX
(bakTOpOB, HCCIEOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCa TUCCOLMALUU
KHCJIOT, IIejo4Yed M cojei (BO3MOXKHO HCIOJIb30BAHUE BHJEO MAaTEpUAIOB), IPOBEJICHHE
OMBITOB, WIIIOCTPUPYIOUIMNX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTo oOMeHa (oOpa3oBaHue
ocajJka, BBIJEJICHHE Tra3a, o00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOIMIUX HPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (TOpeHUe, peakiUH pa3loXeHHs, COEIUHEHUs),
pacrno3HaBaHUE HEOPraHWYECKHX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX DPEAKIMI HAa HOHBI,
pELIeHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtauubl 1 MX cOeJUHEHHSA



OOmiast xapakTepucThka TraioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpPHbBIE
crerieHu okucienus. CrtpoeHue M (puzMyeckue CBOWCTBA TMPOCTHIX BEIIECTB — TaJOTEHOB.
XUMUYECKHEe CBOMCTBa Ha NIpuMepe xJiopa (B3aWMOJEHCTBHE C MeETaUlaMH, HeMeTaJlIaMH,
miesnioyamu).  Xijopoogopon. ConsHas KHMCIOTa, XUMHYECKHE CBOWMCTBA, IOJIy4€HHUE,
npuMeHeHue. J[efcTBre Xjaopa U XJIOPOBOJIOPO/ia HA OpraHu3M YeJloBeKa. BakHeume XJIopu bl
Y X HAXOXKACHUE B TIPHPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOIIHbIE MOJU(UKAIIMKA KUCIOPOJAa U Cepbl. XUMHUYECKUE CBOICTBA
cepbl. CepoBOJIOpOA, CTpOEHHE, (U3NYECKUE M XHMMHUYECKue cBoicTBa. OKCUABI CEphbl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWCTBA
(oOmme kak mpencTaBUTENs Kiacca KHCIOT H crnenuduyeckne). XUMHUYECKHE pEaKIHH,
JeXallue B OCHOBE IPOMBIIIJIEHHOTO croco0a MOJdydeHHs cepHo KuciotTel. IIpumeHnenue
cepHol kucaoThl. Conu cepHOM KUCIOThI, KaUeCTBEHHAsl peakius Ha cynb(ar-uoH. Haxoxnenue
ceppl U €€ CoeAMHEHUH B mpupoae. XHUMHYECKOE 3arpsi3HEHHE OKpYXKarollehd cpeabl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE JOXIW, 3arps3HEHHE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mas xapaktepuctuka syeMeHTOB VA-rpynmnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENCHH OKHCICHUs. A30T, paclpoCTpaHeHHWE B Tpupojae, (Qusmueckue u
XUMHueckue cBoiictBa. Kpyrosopot azora B mpupoje. AMMHaK, ero (pusnueckie 1 XuMU4ecKue
CBOWCTBA, MOJTyueHHe U puMeHeHne. Conn aMMOHUS, UX (U3NYECKHE U XUMUIECKHE CBOWCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydyeHue,
dbu3uveckne W XHUMHUYECKHE CBOWCTBAa (00ImME KaK TIPEICTABHTENS Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHui. XUMHUYECKOe 3arps3HEHUE OKPY)KArOIIeH Cpelbl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKJIH, 3arps3HEHUE BO3/AyXa, MOYBBI M BOAOEMOB). Docdop, amIOTPONHBIC MOIUDUKAITUN
dbocdopa, busndyeckne u xumudeckue cpoiictBa. Oxcua dochopa (V) u pochopHas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonb3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Oo6mas xapakrepuctuka 37eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIEe CTEIIEHU OKHUCIIEHUS. YTJepo/l, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XuMHUecKrue cBoicTBa. Afcopouusa. KpyroBopot yrieposa B mpupoe.
Oxcuppl yriaepoaa, ux (GpuU3MYeckrue U XMMHUYECKHE CBOWCTBA, ACWCTBHE HA JKMBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHE. DKOJOrMYeCKUe MpoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00aTbHOTO TOTEIUICHHUS KIIMMaTa, MapHUKOBBIM 3ddext. YrompHas kuciora u eé
conu, X (pU3MYecKkre W XUMHUYECKHE CBOMCTBa, MOJIydeHHE M TNpuMeHeHue. KauecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH M CEITLCKOM XO35HCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAaK O COEIMHEHMAX Yriepoja
(MeraH, 5TaH, OSTHJIEH, aleTWIEH, 3TaHOJ, TIJHIEPHH, YKCyCHas Kuciorta). I[IpupoaHble
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HUX MepepaboTKH
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [ToHATHE O OHOJIOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepHaabHOE €JUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COEUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, MOJyYeHHE M TPUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmwue mpenactaBieHus o6 oxcuae kpemuus (1V) u



KpeMHHEBOH kucnore. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BaxHelime
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHre 00pa3loB HEOPTaHMUYECKUX BEUIECTB, CBOMCTB COJISTHON KHCIIOTHI, TIPOBEICHHE
KAaueCTBEHHBIX pEaKUUil Ha XJIOPUI-UOHBl U HAOIIOJECHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaronme (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUI (BO3MOXHO
WCTIOJIb30BAHNE BHJICOMATEPUANIOB), O3HAKOMJIEHHE C OO0pasliaMu XJIOPHIOB (TaJOreHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TMOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKHX CBOWCTB pa30aBIEHHOMN CEpHOI
KHUCJIOTHI, IIPOBEJICHHE KAaYE€CTBEHHOU peakuMM Ha cynb(aT-uoOH W HaONIo/leHue IMpHU3HaKa eé
MIPOTEKAHUsI, O3HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMH a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3liaMu a30THBIX U PochOpHBIX y100peHui,
MoJIyueHue, coOupaHue, paclo3HaBaHWE M H3YYEHHE CBOWCTB aMMHaka, IpPOBEICHUE
KayeCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
WCIOJIb30BAHME BHJIEOMATEPUANIOB), M3y4EHHE MOJeNed KpUCTAIIMYECKUX DPEIETOK anmMasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MpOBEJEHHE KaueCTBEHHBIX peakiuil Ha kapOoHAT U
CWIMKAaT-MOHbl M W3Y4YEHHE IMPU3HAKOB HX MPOTEKAHMs, O3HAKOMIJIIEHHME C MPOIYKIHEH
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIBHBIX 3aja4 Mo Teme «BaxHelmue
HEMETAJUIbl U UX COCTUHEHUSD.

MeTaJuibl M UX COEIMHEHUS

OOmiasi xapakTepUCTHKa XHMHUYECKHX DJIEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
nosnoxenus B [lepuoanueckoit cucteme xumudeckux aiemeHToB J1. M. MenzeneeBa u crpoeHust
atomoB. CTpoeHHe MeTauioB. MerauiMueckas CBA3b M METAIMYECKas KpUCTAJUIMYECKas
peméTka. DIEKTPOXUMHUYECKUN psAl HalpshKeHUH MeTauioB. PU3MYECKHEe M XUMHUYECKHE
cBoiicTBa MeTtaiioB. OOmue crnocoObl noixydeHus MeTaioB. [loHATHE O KOPpO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'yH, JIOPATIOMUHHM, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[lenounble MeTAILIIBL: TIOJIOkKEHUE B [lepnoanueckoil cucteme XuMHUYECKUX 31eMEHTOB /.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupone. OPu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kamusi). OKCUAbI U THAPOKCUABI HAaTpus U Kanus. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COETUHEHUIA.

[[lenouHo3emMenbHbIE METaIbl MarHuid M Kajblui: mnojoxkeHue B Ilepuoamueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupone. Pusnueckne U XUMUUYECKUE CBOMCTBA MarHus M KaJbliUd. BakHelline coeluHEHUs
KaiblMs (OKCHUJ, TUAPOKCU, coH). JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs.

AmoMunMil: nonoxenue B Ilepumonnueckoil cucrteMe XxuMUYecKux sneMeHtoB J[. WM.
MenneneeBa, CTpOEHHE aToma, HaxOKIAeHUE B npupoje. Pusndeckue U XMMHYECKHE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOICTBA OKCH/IA U THPOKCHU/IA ATFOMUHHUSL.

Kenezo: mnonoxenune B Ilepumomnueckoir cucreme Xumuueckux saemeHtoB J[. WM.
MenneneeBa, CTpOEHHE aTomMa, HaxOXKJAeHHe B npupoje. Pusndeckue U XMMHYECKUE CBOMCTBA



xene3a. Okcuabl, rujgpokcuasl u conu xene3a (Il1) m xenesa (ll), ux cocras, cBoiicTBa u
IIOJIyYEHHUE.

Xumuueckuii IKcnepumenn

O3HaKOMJICHHE C oOpa3llaMM METaUIOB W CIUIAaBOB, MX (U3UYECKUMH CBOICTBAMH,
U3Y4YEHHUE pE3yJIbTaTOB KOPPO3UH METAIOB (BO3MOYKHO MCIIOJb30BaHUE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBHUS OKCH/IA KAJIBIU U HATPUS C BOJOH (BO3MOKHO MCIOJIH30BAHUE
BUJIEOMATEPUAJIOB), HCCIIEIOBAaHUE CBOMCTB KECTKOW BOJBI, Ipolecca TOPEHMs Kelle3a B
KUCIIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKLMi Ha MOHBI: MarHus, Kajblys, aIlOMUHUS, LUHKa, xene3a (I1) u xenesza
(11, memm (1), HabmroEHKE W OMUCAHUE MPOIIECCOB OKPAIIUBAHUS IJIAMEHH MOHAMH HATPHS,
KaJiusl U KanblMsl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIEI0OBaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJIFOMUHUS U THAPOKCUA [IUHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelre MeTaibl U UX COCIUHEHUSD.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaibl B IOBCETHEBHOM >KM3HM ueioBeKa. be3onmacHoe HCIoJIb30BaHKE
BEIIECTB M XUMHUYECKHX peakuuil B ObITy. IlepBas momMormib Npu XHMHUYECKHUX OXKOrax u
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKarollel cpeabl (MpeaeabHas JomycTuMas KOHIIEHTpaIus
BelecTs, nanee — [1JIK). Posb xuMuu B perieHuu 3K0JI0rH4ecKuX IpooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHrue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTepUalbl).

Meostcnpeomemmnwie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€d IPU W3YYEHHH XMMHMH B 9 KilacCe OCYLIECTBIIACTCS
4yepe3 HCIOJb30BaHME KaK OOIIMX €eCTECTBEHHO-HAyYHBIX IOHATUH, TaKk U IOHATH,
SBJIAIOIMXCSI CACTEMHBIMM JUISl OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAyYHOT'O [IUKJIA.

OOuie ecTecTBEHHO-HAy4Hble IOHATUSA: HAay4HbIM (akT, TUHoTes3a, 3aKOH, TEOpHs,
aHanu3,  CHHTe3,  Kilaccuukanusi,  MEepUOAWYHOCTb,  HAOJIOAECHUE,  SKCIIEPUMEHT,
MO/IEIUPOBAHUE, U3MEPEHUE, MO/JIJIb, SIBICHUE, TAPHUKOBBIN 3(h(HEeKT, TEXHOIOTUsl, MaTepHUaIbl.

®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIWJ, H30TOIBI,
pPaiMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKHH 3apsl, IPOBOJHHMKH, IOJYIPOBOJHHUKH,
IUAJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BELIEeCTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKa, CIJIaBbl, (U3UYECKHE BEJIWYMHBI,
€IMHULIBI U3MEPEHUsS], KOCMUYECKOE IIPOCTPAHCTBO, IIAHETHI, 3BE311b1, CoHIIE.

buosorus: ¢otocunres, npixaHue, OGuocdepa, 3KOCUCTEMa, MHUHEpaJbHbIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTBI, IMTATEIIbHBIE BEILECTBA.

I'eorpagus: armocdepa, ruapochepa, MuUHEpalbl, TOpPHbIE MOPOJbI, MOJIE3HbIE
HCKOIIa€MBIE, TOIJIMBO, BOJAHBIE 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¢ OOYUCHHS XMMUHU B CJMHCTBE YU4eOHOW M BOCITUTATEIILHOM JICSITEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT IIPOLIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS M COIMATM3AIINHI 00yJatOIIIXCSI.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX TOCTHKCHUSAX M OTKPBITHSAX
MHUPOBOI M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUAX 00 yCTpOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/CTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIINECTBEHHO  IOJIC3HOM,
y4eOHO-UCCIEeJOBATEIbCKOM, TBOPYECKOW M JPYrHMX BHUAAX JESITEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM ESTEIBHOCTH MPH BHIITOJHEHNH Y4eOHBIX, TO3HABATEIbHBIX 3a/a4,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3[aHHM YYEOHBIX MPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IPOIECCe ITOM ydeOHO# NeaTeNbHOCTH, TOTOBHOCTH
OLIECHMBATh CBOE TOBEICHHE M TMOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPAaBCTBEHHBIX U
IPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  MNPEACTABICHHUS O  BELNIECTBE W  XUMHUYECKOM  PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIIUE OCHOBY IS
NOHMUMAHUSl  CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aUMOCBA3AX UYEIIOBEKA C NMPHPOTHOM Cpeloi, O pojH
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEIH;

MO3HaBaTeJIbHbIE MOTHBBI, HAllPAaBJICHHBIC HA IIOJly4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOMMbIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB U SIBJICHHM, IT03HABATEIBHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSTEIILHOM pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPABOYHOM JINTEPATypOH, JOCTYMHBIMH TEXHHYECKHMMHU CPEACTBAMH
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHMIO, JIF00O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HaIpaBJICHHOCTH U YPOBHS 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH J>KM3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KW3HH, OCO3HAHUE TIIOCIECICTBHH W HENPHATHE BPEIHBIX
NPUBBIYEK (YIIOTPEOICHUS alKOTOJIsl, HAPKOTUKOB, KYPEHHs), HEOOXOJMMOCTH COOIIOACHHUS
npaBw 0E30MAaCHOCTH TMpHU OOpalleHHMH C XUMHYECKHMH BEIIECTBAMH B OBITY M PEalbHOM
KH3HU;

5) Tpy0BOTr0 BOCIUTAHUS:



HMHTEPEC K MPAKTHIECKOMY U3YUEHUIO MPOPECCH U TPyAa Pa3InIHOrO pOja, YBAXKCHHE K
TpyAy U pe3yiabTaTaM TpPYIOBOM JESATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
MPEIMETHBIX 3HAHWA TI0 XUMHUHU, OCO3HAHHBIM BBIOOP WHIUBUIYATBHOW TPACKTOPUU
MPOJIOJKEHHST 00pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB M CIHOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCTEITHOW MPOo(eCCHOHAIBHOW NEeSITEIbHOCTH H
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJ1Ieco00pa3Hoe OTHOIICHUE K MPUPOJEC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIEeCTBOBAHMs, MOHWMAaHHE LEHHOCTH 370POBOTO M 0E30MacHOro o0pasa KH3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (HM3MYECKOMY U ICHXHYECKOMY 3I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHHUs MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe C BEIleCTBAMU,
a TaK)Ke B CUTYAIMX, YTPOKAIOIINX 3JJ0OPOBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, TMOJydaeMble MPU H3YYCHUH XUMUH, I PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATBHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM U MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUHU, IKOJIOTHIECKOTO MBIIICHHS, YMEHHSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe meranmpenMETHBIX pe3ylIbTaTOB BBIACISAIOT 3HAYUMBIE I (POpMUPOBaHUS
MHPOBO33pEHHs OOIICHAYYHBIC TMOHSTHS (3aKOH, TEOpHUs, MPUHIUII, TUIOTE3a, (AKT, cucTeMa,
MPOIIECC, IKCIMEPUMEHT U JIPYToe€.), KOTOPhIE HUCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaMeTOB GOPMUPOBATH MPEJICTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U YHHBEpCaJbHbIE yueOHbIE NEHCTBUS (IIO3HABaTENbHBIE,
KOMMYHHMKATHBHBIC, PEryISTUBHBIE), KOTOpble OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU esITEeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

Ba3oBble jJornueckue a1eiicTBUA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XMUMHYECKUX TMOHATHH (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBS3b C APYTUMU MOHITUSIMHU), UCHOIH30BATh MOHATUS Ui OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHMI, BBIOMpATh OCHOBAaHUS M KPUTEPUM I KIacCHU(PHUKAIUU
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, YCTaHABIMBATH IPUYMHHO-CIICICTBEHHbBIE CBS3U
MeXay 0OBEKTaMU W3YyYeHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHEIE, IeTyKTUBHbIE,
10 aHAJIOTUH), JIENIaTh BBIBOJIBI U 3aKIIIOUEHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MpUMEHSeMbIe B XUMHH MOJIeJIbHbIC MPEACTABICHUS — XUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
XuMHuueckas ¢GopMmyla M ypaBHEHHE XHMHUYECKOW peakluu — TMpU peHIeHHd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNA BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3y4aEMbIX MIPOLECCAX U SABICHUSIX.

ba3zoBble uccienoBarebCcKue 1eHCTBUA:

YMEHUE MCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaY€CTBE MHCTPYMEHTA MO3HAHHUs, a
TaK)K€ B KayeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHUI;

MpUOOpEeTEeHNEe OMbITa TO IUJIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHUIO YYCHUUYECKUX
AKCIEPUMEHTOB, YMEHHE HAOMIOIaTh 32 X0J0M MpoIlecca, CaMOCTOSATEIHHO MPOrHO3UPOBATH €TI0



pe3ynbTar, (GopMyIHpoBaTh OOOOLICHHS M BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHOTO OIIBITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIIaHHON paboTe.

Padora c undopmanueii:

YMEHHE BBIOUPATh, AHATTM3UPOBATH U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUI0B
1 (OpM MpeCTaBICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIUTepaTypa
XMMHMUYECKOTO COJEp)KaHUs, CIpaBOYHbIE TMocoOus, pecypcbl MHTepHeTra), KpUTHYECKU
OILICHUBATh MTPOTHUBOPECUNBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

yMEHHUE IPUMEHATh PA3IMYHBIE METOIBI U 3aIPOCHI MPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX JJIS BHIMOJHEHUS YIEOHBIX M TTO3HABATEILHBIX 3a/1a4
ONpEAeNEHHOr0 THUIA, NMPHUOOPETEHUE ONbITa B OO0JACTH HUCIOJIb30BAaHUS HH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOH aKTUBHOTO MCIIOIB30BAHUS PA3IMYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPAaTh ONTHUMabHYIO (opMy MpeacTaBleHUs
nH(poOpMallUd M WJUIIOCTPUPOBATH pellaeMble 33/a4l HECJIOXKHBIMM CXEMaMH, JuarpaMMaMi,
npyruMu popmamu rpaduku U UX KOMOMHAIMSIMUY;

YMEHHE HCIOJb30BaTh W aHaJIM3UPOBaTh B Ipolecce y4eOHOM M HCCIeI0BaTENbCKOM
NEeSITeNbHOCTH MH(POPMAIIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X03siCTBa U TpaHCIOpTa
Ha COCTOSTHHE OKpY)KaroIlel MPUPOTHON CPEIbl.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

YMEHHsS 3a/laBaTh BOIPOCH (B XoJe Juanora M (WJIM) JUCKYCCHMH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBaTh CBOM TPEUIOKEHHS OTHOCHUTENIBHO BBIMIOJHEHUS
MpeUI0KEHHOM 3a/1a4H;

YMEHHUsI IPECTABIATh NOJyYeHHbIE PE3YIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 PEe3yJbTAaTOB BBINOJHEHUS XUMHYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JA0OPATOPHON pPAaOOTHI MO WMCCIIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABaTENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IpPU PELIEHHUM BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB M COTJIACOBaHMS NO3UIMK (0O0CyXkAeHHS, OOMEH MHEHHUSIMH, «MO3TOBBIE
LITYPMbI», KOOPJUHALIMS COBMECTHBIX JACHCTBUIA, ONpeAesieHue KPUTEPHUEB 0 OLICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI M Ipyrue).

PeryasiTuBHble YHHBepPcaJibHbIe yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIFHO ONPENENATh 1eNU JesTeIbHOCTH, IIIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIHHOCTh, BBIOMpATH
Haubonee d¢¢eKTUBHbIE CINOCOOBI  pelieHus Yy4eOHbIX H  [O3HABATENBHBIX  3a7ad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aITOPUTM JCHCTBUI MpuU
BBITIOJIHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YeHHs] HOBBIX 3HaHMM 00 H3yyaeMmbIX OOBEKTax —
BEIECTBAX U PEaKIUAX, OI[CHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIIEHHON IIeNu,
YMEHUE UCIO0JIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, MIPe/laraéMble B YCIIOBUM 3aJaHUI.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB II0 OCBOEHHUIO OO0S3aTENILHOTO COJEpyKaHMs,
YCTaHOBJICHHOTO JaHHOW QenepanpHOl pabodeld TPOrpaMMoOi, BBIIEISIIOT: OCBOEHHBIC
oOyyaronuMuCsl Hay4HbIE 3HAHUS, YMEHHMs U CIOCOOBI JeHCTBUM, crenupudeckue s
npeaMeTHON obmactu «XUMHS», BHUABI JEATEIBHOCTH MO TOTYYEHHIO HOBOTO 3HAHUS, €ro
HMHTEPIPETAINH, TPEOOPa30BaAHUIO U TPUMEHEHHUIO B PA3IHUHBIX YI4EOHBIX U HOBBIX CUTYaIIUSX.

K koHiy obydeHus B 9 kjacce mpeaMeTHbIC Pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

® PACKpPBIBATh CMBICH OCHOBHBIX XHMHMYECKHX MMOHSATUN: XMMHUYECKUN DJIEMEHT, aTOM,

MOJIEKYJIA, NOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,



NIEKTPOOTPULIATENBHOCTD, CTEIEHb OKUCIIEHUS, XMMMUECKas PpEeaklus, XUMUYecKas
CBSI3b, TEIUIOBOW 3((PEKT peaklnu, MOJIb, MOJSIPHBIA 00BEM, PAacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOTO OOMEHa,
KaTaJn3aTop, XWMHUYECKOE paBHOBECHE, OOpaTuMble W HeOoOpaTUMbIE pPEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKUUU,  OKUCIMUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIUs, aM(pOTEPHOCTb, XUMUYECKas CBS3b
(KoBajieHTHasi, MOHHAs, MeETaJuIMYecKas), KpUCTAJUIMUEcKas pelETKa, KOpPpO3Hs
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pEakluu, MpeleibHO JOIyCTHMast
koHueHtpauusa [IJIK Bemectsa;

WJUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMMUECKHUX MOHATUNH M NPUMEHATH ITH
MOHSTHS TIPU ONMKMCAHUU BEIIECTB U UX PEBPALCHUI;

HCIOJIb30BAaTh XMMMUYECKYI0 CHMBOJIUKY JUISI COCTaBlieHUS (OpMyd BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIU;

OTPEENATh BaJEHTHOCTh M CTENEHb OKHUCJIEHHS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX Ppa3JIU4YHOTIO COCTaBa, NMPUHAMICKHOCTh BELIECTB K OMIPEACIEHHOMY
KJIaccy coeAuHEeHu# 1o (opmyrnaMm, BHJI XUMUYECKOW CBsI3M (KOBAJICHTHAs, MOHHAs,
MeTajyinyeckas) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHAa IO XUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, THUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbica [lepuoaunueckoro 3akona [[. . MenzaeneeBa u 1€eMOHCTPUPOBATH
€ro MoHUMaHMe: OMHUCHIBATh M XapakTepus3oBaTh TabiuuHyo ¢opmy llepnoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas nonarpynna (A-
rpynna)» u «mobounas noxarpynmna (b-rpymma)», Mameie ¥ OOJBIINE TIEPHOJBI,
COOTHOCHUTh 0003HAYeHHUS, KOTOpPbIE HMEIOTCA B MEPUOAUYECKON Tabmuie, ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsj a1apa, o0IIee YnUCiIo 3JIEKTPOHOB U paclpeiesieHne X M0 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OLIMEe 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJIEMEHTOB M UX
COEIMHEHUH B IpeJesiax MalbIX MEePUOJIOB U TJaBHBIX MOJATPYII C YY4ETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUECKHUE 3JIE€MEHTbI, HEOPraHUYECKHUE BEIIEeCTBA, XUMUYECKHE
peakuuu (IO YKUCIYy U COCTaBY y4YacTBYIOIIUMX B PEAKIMH BELIECTB, MO TEMIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTENeHEeH OKUCICHHS] XUMHUUECKUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOIIME W cHenuduuecKkue XUMHYECKHe CBONCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi OMMCAHUE IPUMEpPaMH MOJIEKYIISIPHBIX U
WOHHBIX YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

COCTaBIIATh YPABHEHHUSI JCKTPOIUTUYECKON TUCCOLMAIIMU KUCIIOT, IEIOYel U COJIeH,
MIOJIHBIE U COKPAIIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, ypaBHEHHS PeaKIIHid,
MOATBEPKJAIOIIUX CYIIECTBOBAHUE T'€HETHMYECKOM CBSI3M MEXAY BeEIEeCTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMI IOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHca ATUX PeaKIMA;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOEHMS, BO3MOXHOCTU
IIPOTEKAHMSI XMMUUYECKUX NPEBPAILEHNI B PA3INYHBIX YCIOBHUSX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTa 10 (popMysie COeTUHEHUS, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBoOpe, MPOBOIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOHN pPEaKLny;



coOnrofaTh TMpaBWiIa MOJB30BAHUS XMMHUYECKOW TMMOCYHOW ©  1abopaTopHBIM
o0opymoBaHHEM, a TaKkKe TMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHUH C
HWHCTPYKIUSMHU TIO BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYECKUX OTBITOB TIO MOJTYYCHHUIO
1 COOMPAHMIO ra3000pa3HBIX BEMIECTB (aMMHaKa M YTIIEKUCIOTO rasa);

MPOBOJIUTh PEAKLUU, TIOJTBEPKAAIONINE KAaUeCTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM NYTEM XIJIOpUA-, Opomua-, uoaua-, kapoonar-, docdar-,
CWIHKAT-, Cynb(}aT-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ WOHBI H3y4CHHBIX
METAaJIJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;
MIPUMEHSATh OCHOBHBIC OTIEPAIIMU MBICIIUTEILHON JCATEIHbHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHHE, O000OIIEHNEe, CHUCTEeMATU3aIMI0, BBISIBJICHUE MPUYMHHO-CIECICTBEHHBIX
CBSI3€M — JUIsl M3Yy4YEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIUH, €CTECTBEHHO-
HaydHbIE METOJbl TO3HAaHUS — HaAOMIOJEHHWE, W3MEpPEeHue, MOJACIMPOBaHUE,
9KCIEPUMEHT (pEabHbI U MBICICHHBIN).



<

Ilnan padbomot c ooapennvimu demovmu
HpOBeI[eHI/Ie TECT MCTOJUK, TGCTOB-OHpOCHI/IKOB, TpeHI/IHFOB, JUArHOCTHUK I10 BBISIBJIICHUIO

CTETIEHHU OJAPEHHOCTH, YPOBHS PAa3BUTHUS HHTEIICKTYaIbHBIX BO3MOXHOCTEH yJHaITIXCs
ObecnieueHre MHANBUIYAIN3AUH, MU PepeHIInalny yaeOHOW HArpy3KU yJamuxcs B
3aBHCHUMOCTH OT YPOBHSI Pa3BUTHS UX MMO3HABATEIBHOM c(pepbl, MBICTUTEIHHBIX IPOIIECCOB.
VYyacTue MKOJIBHUKOB B IIPEAMETHON IIKOJIBHOM U PaliOHHOM OJIMMITAAJIE, KOHKYpCax
Opraau3anus KOHCYJIbTALNH, TOTIOTHUTEIBHBIX 3aHATUH 7151 MOTUBUPOBAHHBIX yUAIIUXCS
[ocenienne ypokoB yuauTelIeiH-TIPeAMETHUKOB C HEIBIO BBISIBICHHS IPHEMOB Pa3HOYPOBHEBOTO
o0y4eHus: Ha ypoKax

Ilnan pabomul ¢ neycnegarouiumu oemopmu
[IpoBenenne BX0OTHOTO KOHTPOJIBHOTO Cpe3a 3HAHUH yJaluxcs Kjiacca o OCHOBHBIM pasjiesiaM

y4eOHOT0 MaTepuaia MpeablayluX JeT 00ydeHHUs].

a) Onpenenenue HakKTHUIECKOTO YPOBHS 3HAHUM JETEH.

0) BrisiBneHue B 3HaHUSIX YIEHUKOB IIPOOETIOB, KOTOPbIE TPEOYIOT JINKBUAALINH.

YcTaHoBiieHne NPUYUH OTCTaBaHUsI c1a00yCIEBAIOIINX YJalluxcs yepe3 O0ecebl C KIacCHbIM
PYKOBOJIUTENIEM, POAUTEISIMH U, 003aTeNIbHO, B X0JIe Oece/ibl C CaMUM PEOEHKOM.
JIukBUIMPOBATH MPOOEIBI B 3HAHUSIX, BHISBIIEHHBIE B X016 KOHTPOJIBHBIX padOT, OCIIE Yero
ITPOBECTH NOBTOPHBIN KOHTPOJIb 3HAHUM.

Ucnonb3ys auddepeHinpoBaHHbIi TOIX0 A IPH OPraHU3allUK CaMOCTOSITENIbHOM paboThl Ha
ypOKe, BKIII0YaTh MOCUJIbHBIEC HHIWBHIyalIbHbIE 3aJaHHs CIa00yCIEeBAIOIIEMY YUCHHKY.
Hcnonp30BaTh HAa ypoKax pa3IMvHbIC BHJIBI OMpoca (YCTHBIN, MUChbMEHHBIN, WHIUBUIYaTbHBIN 1
Ip.) JUisi OOBEKTUBHOCTH PE3yJIbTaTa.

PerynspHo u cucTeMaTnyeck OnpalnBaTh, aHATM3UPYS U PUKCUPYS YCBOCHUE AETbMHU
MaTepuasa CBOEBPEMEHHO, HE JI0IYCKas HaKOIJICHUsI MPOOEIOB B 3HAHUSX

[TocTaBUTH B U3BECTHOCTH HEMOCPEICTBEHHO POIUTENICH YYCHHKA O HU3KOM yCTIeBaeMOCTH, €CITN
HaOJI0JaeTCsl HU3Kasl yCIIeBaeMOCTb.

[IpoBOUTH TOTIOTHUTENbHBIE (MHAUBUIya IbHbIC) 3aHATHUS JIs CI1a00yCIEeBAIOIIHX.

Yuuth feTeil HaBbIKaM CaMOCTOSITENILHOM paboThI



TEMATHYECKOE IINTAHUPOBAHHUE

9 kJacc
KoaudecTBO 4acoB 3J'IeKTp0HHLIe
Ne HaumenoBanue
Kontpoan | Ilpakruuec | (uudposbie)
n/ pa3aeyioB M TeM Bcer
Hble KHe o0pa3oBaTe/ibHbIE
n MPOrpamMmmbl 0
padoTsI padoThbI pecypchl
1. Bu6nuoreka LIOK
[ToBTOpEHUE 1 https://m.edso00.ru/7f41a636
2. Bu6muotexa LIOK
XUMHYECKUE PEAKITUU 2 https://m.edsoo.ru/7f41a636
3. PacTBOpBHLI. Teopm[u " . , BuGorexa LIOK
SHCKTPOIIHTHIHICCKO https://m.edsoo.ru/7f41a636
JUCCOLMANHT
4. OO01as XxapakTepucTuKa Bu6nuorexa [JOK
HEMETAIOB 3 https://m.edsoo.ru/7f41a636
5. [Toarpymnma kucmopoaa A BuGmorexa LIOK
1 CC THIIHBIC https://m.edsoo.ru/7f41a636
TPEICTABUTEIN
6. [Toarpynma a3ora u ee . . BuGorexa LIOK
THITHTHBIC https://m.edsoo.ru/7f41a636
MPEICTABUTENN
7. 1 1 Bu6nnoreka [TOK
[Toarpynma yriaepoaa 7 https://m.edsoo.ru/7f41a636
8. OO0111e cBolicTBa Bu6nnoreka [TOK
METaJIOB 3 https://m.edsoo.ru/7f41a636
d M 7 1 1 Bu6mrorexa LIOK
CTaJUIbI TIABHBIX 1 https://m.edsoo.ru/7f41a636
MOOGOYHBIX ITOATPYIIIT
10 y 6 Bu6mmoreka [IOK
TJICBOZIOPOAEL https://m.edsoo.ru/7f41a636
11. | Kucnopoxaconaepxkaiiue ) BuGmiorexa [IOK
OpraHHHeckue https://m.edsoo.ru/7f41a636
COCIMHEHUS
12. | buonoru4ecku BakKHbIE . . BuGmiorexa [IOK
OpraHHHCckue https://m.edsoo.ru/7f41a636
COCIMHEHU S
13. Yenosek B Mupe 1 Bubnmnorexa LIOK
BEIIECTB 4 https://m.edsoo.ru/7f41a636
14. [IpousBoncTBoO
HEOPraHMYCCKUX 3 bubmuoteka LIOK
BEIIIECTB U UX https://m.edsoo.ru/7f41a636
NIPUMEHEHNE
OBIIEE KOJIMYECTBO 68 4 6
YACOB I10 ITPOTPAMME
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9 kaacc

Ne KosimyecTBo yacos Jara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoxa KontpoJbneie | IIpakTuyeckue oOpasoBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
Hucrpykrax no T.b.
1 ch/[HI:[yKaKaqaCT(r), €CTECTBO3HAHMS. Bbruncinenus 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb59e
M0 XUMUYECKUM YPaBHCHUSIM
9 1 bubmmoreka [{OK
DHepreTrKa XMMHUYECKHX PEaKIUil https://m.edsoo.ru/00adb6b6
3 1 bu6moreka [IOK
[ToHsATHE O CKOPOCTH XMMHUYECKUX PEaKIIUH. https://m.edsoo.ru/00adb7e2
bu6moreka [IOK
4 1
Hemmuoro o pactBopuTensix https://m.edsoo.ru/00adbac6
5 1 bu6mmoreka [IOK
W OHBI — TEPEHOCUNKH DIICKTPUIECKUX 3aPsI0B https://m.edsoo.ru/00adbac6
6 Ilpakmuuecxas paboma Nel « Brusnue 1 1 bubmuorexa [JOK
(paxkmoposé Ha CKOpOCMb XUMUYECKOU PeaKyuu https://m.edsoo.ru/00adbcb0
7 MexaHu3M 3JIeKTPOJIUTHYECKON JTUCCOLUALINN 1 bu6mmoreka [JOK
BEIIECTB C KOBAJCHTHOM MOJISPHON CBA3BIO. https://m.edsoo.ru/00adbe9a
8 1 bu6mmoreka [JOK
CBoiicTBa HOHOB https://m.edsoo.ru/00adc28c
9 CunbHbie U ciabbie 1eKTpoInuThl. CTeneHb 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adcade
JMCCOLIMAITUH.
10 1 bubmuoreka [JOK
Peakuun nonHoro ooMeHa. https://m.edso0.ru/00adcd68
1 1 bubmuoreka [JOK
KucnoTs! Kak 37EeKTPOJIUTHL. https://m.edsoo.ru/00add448
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bubmuoreka [JOK

12 OCHOBaHUS KaK 3JICKTPOJIUTHI https://m.edsoo.ru/00add5d8
13 bubmuoreka [JOK
Count KaK 3JIEKTPOJIUTHI https://m.edsoo.ru/00add8b2
14 Ipaxmuuecxas paboma Ne2«Pewenue bubnuorexa [JOK
IKCHepuUMeHmanbhulx 3aday. Pacmsopoly https://m.edsoo.ru/00add9d4
KoutpoJabHas padora Ne 1
15 «X]/IMII)/I‘ICCKHe f)ealculm ¥ 3aKOHOMEPHOCTH HX Brbmiorexa LIOK
. https://m.edsoo.ru/00addd12
nporexkanusi. Teopusi YJIeKTPOTUTHIECKOH
AUCCOHATINID
16 OnemeHThI-HeMeTawuibl B [ICXD u B bubmuorexa [JOK
npupoJie https://m.edsoo.ru/00addbfa
bu6moreka [IOK
17
ITpocTeie BemecTBa - HEMETAJTbI https://m.edsoo.ru/00addec0O
18 BopaopoaHbie 1 KUCIIOPOAHBIE COETUHEHUS bu6mmoreka [IOK
HEMETaJJIOB https://m.edsoo.ru/00addfe2
19 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB O PYIIITHI bubmuorexa [JOK
KHCJIOpOa https://m.edsoo.ru/00ade104
20 bu6mmoreka [JOK
Kucnopon. O30H. https://m.edsoo.ru/00ade348
21 bubmuoreka [JOK
Cepa. https://m.edsoo.ru/00ade488
bubnuoreka [JOK
22
Ceposomopoa. Cynbdusi https://m.edso0.ru/00ade64a
23 bu6mmoreka [JOK
Kucnoponoconepsxamue coequnenus cepsl (1V) https://m.edsoo.ru/00ade64a
24 bu6mmoreka [JOK

Kucnoponoconepsxamiue coenunenus cepsl (VI)

https://m.edsoo.ru/00ade802
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o5 OO01mas XxapakTepUCTUKA AIIEMEHTOB O ATPYIIIIBI bubnmoreka [JOK

a3ora https://m.edsoo.ru/00adea28
26 bubmuoreka [JOK

A30T KakK 3JIeMEHT U MPOCTOEC BEIIECTBO https://m.edsoo.ru/00adec8a
97 bubnuorexa [JOK

Ammuak. Cony aMMOHHS. https://m.edsoo.ru/00adec8a

Ilpakxmuueckas paboma Ne3 «llonyuenue bubnuorexa [JOK
28

AMMUAKA U ONBIMBL C HUM. https://m.edsoo.ru/00adeea6
29 bubmmoreka [{OK

Oxcuisl a3oTa. https://m.edsoo.ru/00adf004
30 bu6moreka [IOK

A30THast KHCJIOTA U €€ COJIH. https://m.edsoo.ru/00adf180
31 bu6moreka [IOK

docdop Kak 37EMEHT U MPOCTOE BEIIECTBO https://m.edso0.ru/00adf306
39 bu6mmoreka [IOK

Coemunenus dpochopa https://m.edsoo.ru/00adf518
33 [TosoxkeHre 31eMEeHTOB MOATPYIIIBI YIIEpoaa B bubmuorexa [JOK

I[ICXD, crpoeHne ux aTOMOB https://m.edsoo.ru/00adf68a
34 AmtoTponHbie MOU(BUKAITIN yIIIepoa. bubmuoteka [JOK

XUMHYECKUE CBONCTBA https://m.edsoo.ru/00adfc20
35 bu6mmoreka [JOK

Oxcubl yriepoa https://m.edsoo.ru/00adfd9c
36 bubnuoreka [JOK

YropHas KUCJIOTa U €€ COJIH. https://m.edsoo.ru/00adfebe

Ipakmuuecxas paboma Ne 4 «Ilonyuenue
37 ofcut)a yeﬂepodz (\V) u uzyuenue e);o ceoticma. Bubmiorexa LIOK

https://m.edsoo.ru/00ae006¢c

Pacnosnasanue xapoonamos»

38 Kpewmuuii u ero cporicta. CoequHEHU bubnuoreka [IOK

KpEMHMU.

https://m.edso0.ru/00ae027¢



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

KonTpouabHnas padora Ne 2

39 «DJIeMeHThI-HEMETA/IbI H MX BasKHei mme bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
coeTHHEeHHUsD»
40 [Tomoxenne metamios B [ICXD bu6mmoreka [{OK
J..MenneneeBa u CTpOCHUE UX aTOMOB https://m.edsoo.ru/00ae080a
41 bubmmoreka [{OK
XUMHUYECKHE CBOMCTBA METAILJIOB https://m.edsoo.ru/00ae0bf2
42 bubmmoreka [{OK
CrutaBsl. Koppo3sust MeTayuioB U CIijlaBoB https://m.edsoo.ru/00ae0el8
43 bubmmoreka [{OK
[IemouyHbIe METAIIBI K UX COETUHEHUS. https://m.edso0.ru/00ae103e
44 [Ileno4yHO3EMENBHBIE METAIUIBI U UX bubnuoreka [IOK
COEIMHEHHUS. https://m.edsoo.ru/00ae1156
PacnipocTpanenue u posib MIEI0YHO3EMETBHBIX bubmuorexa [JOK
45
METaIOB B mpupoie. JKeCTKOCTh BOIBI. https://m.edso0.ru/00ae1156
46 bu6mmoreka [IOK
AJIFOMUHHAM ¥ €70 COETMHEHUS https://m.edso0.ru/00ae1278
47 bu6mmoreka [JOK
YKeneso u ero coequHEHUs https://m.edso0.ru/00ae14b2
Ilpakmuueckas paboma Ne5 «Pewenue
48 31£nepuMeHmaﬂZHbzx 3a0a4 no meme bubmmorexa LIOK
https://m.edsoo.ru/00ael14b2
«Memannory
49 bubmuoreka [JOK
KonTpoabHnasi padora Ne 3 «MeTtaiabh» https://m.edsoo.ru/00ae15e8
50 Bo3HUKHOBEHUE M Pa3BUTHE OPTaHUIECKOM bubmorexa IOK
https://m.edsoo.ru/00ae15e8
XUMHH
51

Knaccudukarus yrieBo10poaoB.



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
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

duznueckue U XUMUYECKUE CBOUCTBA

bubmuoreka [JOK

52 NPE/ICIBHBIX YIIIEBOIOPOIOB (JIKAHOB) https://m.edsoo.ru/00ae1886
53 bubmuoreka [JOK
HenpenenbHble yriieBoIOPOAbI (AJTKSHBI). https://m.edsoo.ru/00aelae8
54 bu6mmoreka [{OK
HenpenenbHblie yriieBoa0poIb! (AIKUHBI) https://m.edsoo.ru/00aelc64
55 bubmmoreka [{OK
O06o0IeHre 3HaHUH https://m.edsoo.ru/00aelc64
56 CrnupThl bubnuoreka [JOK
https://m.edsoo.ru/00ae1d86
57 [IpenenbHbIE 0THOOCHOBHBIE KapOOHOBBIE bubnuoreka [IOK
KHCJTOTBI https://m.edsoo.ru/00ae35e6
58 bu6moreka [IOK
Kupsr https://m.edsoo.ru/00adbact
59 bu6mmoreka [IOK
VYrieBo bl https://m.edsoo.ru/00ae3de8
50 bu6mmoreka [IOK
benku. DHepreTrka u MUIIA. https://m.edso0.ru/00ae1750
Kourposabnas padora Ned
61 «Oﬁli)me CBeueI:msl 00 OpraHn4YecKux bubmmorexa [TOK
https://m.edsoo.ru/00adbac6
coeIMHEHHAX»
62 BelecTBa, BpeIHbIe )1 3I0POBbsS YEJIOBEKA U bubnrorexa [JOK
OKPY’)KaIoIIeH cpe/ibl https://m.edsoo.ru/00adbac6
bubmuoreka [JOK
63
[TomuMepsI U 5KU3Hb. https://m.edsoo.ru/00ae3f50
64 bu6mmoreka [JOK
XuMHUsS HW 3I0pOBBE UEIOBEKA https://m.edso0.ru/00ae4270
65 bu6mmoreka [JOK

MuHepanbHble  yI0OpeHus.

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



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/00adbac6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

bubmuoreka [JOK

06 XuMHYecKasi TEXHOJIOTHSI KaK HayKa. 1 https://m.edsoo.ru/00ae0d0a
67 1 bubnmoreka [JOK
Mertamnyprus https://m.edsoo.ru/00adb33c
68 } 1 bu6mmoreka [{OK
[ToBTOpEHME MPOIICHHOTO MaTepuaa https://m.edsoo.ru/00ad9cb2
68

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME



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

YUYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJTIBHOI'O MTPOLIECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» Xumus, 9 knacce/ Kysnenosa H.E., Turosa 1.M., I'apa H.H., AknimonepHoe obmiectBo «31aTenscTBO
«IIpocsemeHue»

METOAUYECKUE MATEPUAJIbI IJISA YUUTEJIA
Pa6ouas nmporpamma k YMK H.E. Ky3uenooii, Mocksa Benrtana-I'pag 2021r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Beeaurtenannsiehttp://www.chemnet.ru T"azera « Xumus» u caiit st yaurens «51 uay Ha ypoK XUMUAN»
http://him.1september.ru Equnas xomtekuus [{OP: TIpenmeTHast Kosutekiws « XUMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIC SKCTIEPUMEHTBI: XUMHUSL.
Komnexnust Poccniickoro o01eodpa3oBaTebHOTO mopTasia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukGepoBoii

http://www alhimik.ru Beepoccuiickast omumMInaa NKOJIbHAKOB MO0 XUMHU
http://chem.rusolymp.ru Oprannueckast XUMHSL: SIEKTPOHHBIN YU€OHUK JUTs CPEAHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH yIeOHHUK

http://www hemi.nsu.ru OTKpBITBIH KOJUIEHK: XAMUS

http://www.chemistry.ru JlucranunoHHas OJMMITHAA 10 XUMUH: TEJIEKOMMYHUKAITHOHHBIN
00pa3zoBaTeNbHBIN TPOCKT



