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MNOACHUTEJIbBHASA 3AIINCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O 0OLIEr0 00pa3oBaHuUs COCTABIIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueil mporpaMMbl BOCIIUTAHUA U C YUETOM KOHIETIIMU MPENoJaBaHus y4eOHOro MpeaMeTa
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit Deaepanum.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O LesaX, oOwed crparerun oOydeHus,
BOCIIUTAHHUSI M Pa3BUTHA OOYYaIOIIMXCA CPEACTBAMH YUEOHOTO MpeaMeTa, YCTaHABIUBAET
00s3aTeNIbHOE NIPEIMETHOE COEpkKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYPHUPOBAHUE IO pa3zeiaM U TeMaM IporpaMMbl 0 XMMHHU, ONpeseNsIeT KOIUYeCTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEP)KAHUS, PEKOMEHIYEeMYI0 I0CIIe0BaTeIbHOCTh
U3YUEHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH, JOTMKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAeseT BO3SMOKHOCTH TpeaAMeTa s
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00y4eHHUs XUMUU
Ha YpOBHE LeJeil Hu3ydyeHHUs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHON
JEeSITeTLHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMS.

3HaHuE XUMUH CIYXKHUT OCHOBOM Ui (pOpMUPOBAHUS MUPOBO33PEHUS 00YUAIOLIETrOCs, €ro
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUpPYEMbIE XUMHUEH
IIPEJICTaBICHUSI O B3aUMOINPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemeHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJOBEYECTBA — CBHIPHEBOH,
HHEPreTUYECKOM, MUILEBON U SKOJIOTHYECKOH 0€30MacHOCTH, TPO0JIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealu3alMiid BO3MOXKHOCTEH JJisi camMOpa3BUTUS U (OPMHUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 001Iel 1 PyHKINOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSATENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIIEPUMEHTAIbHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCETHEBHOM KM3HM, TaK H B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HaKOMHUT €O CHNEUU(UKON HAyYHOIO MBILIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJI]1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4YaroInXcs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO--HAyYHBIM
3HaHUSM, K TIPHPOJIE, K 4YENIOBEKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0OpazoBaHME
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU OOecredyuBaroTCsl CHElU(UKON colep:kaHus
y4eOHOTO TIpeAMEeTa, KOTOPBIH SIBIISCTCS TIEJAarorMYecKd aJalTHPOBAaHHBIM  OTpPaKEHHEM
0a30BOI HAyKN XMMHUHU Ha ONpe/IeIEHHOM JTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCs CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHATHH OPraHU4eCKON XUMUH.

CrpykTypa colepkaHHsl POrpaMMbl 110 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOIO
noaxona k e msydeHuro. CoJnepkaHue CKIAAbIBACTCS W3 CHCTEMBl MOHATUH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
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CTPYKTYPHO OPraHU30BaHbl IO NPHUHIMITY IOCJIENOBATEIBHOIO Pa3BUTHS 3HAHMI Ha OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YY€HHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBA3U;

— IpeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIPyromy,
BBIMOJHSAS (YHKIUM OOBSICHEHUS U IMPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHHUs U3y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «®usuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUHU NPOUCXOAUT (POPMUPOBAHKE 3HAHUNM OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTU YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOU KyNIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CUCTEMbl XUMHYECKHX 3HAHMA — BaXHEHIINUX (DaKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOILIEHNH K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKluil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM 1eTeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMHUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa30BaHMsI Ba)XKHOE 3HAUYEHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IHPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTENbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJAaM  IO3HaHuA,
(bOopMHPYIOLTMM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIMIMMHUCS OIIBITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH U OLICHHWBATh SIBICHUS OKPYXKAIOIIETO0 MHUpA, MCMONb3Yys 3HAHUS U
OMbIT, TOJYYEHHbIE IPU HM3YUYEHUU XHUMHUH, NPUMEHATh HMX MpPH pElIeHUUu NpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTMYECKH 1IE€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HANIPAaBICHHOCTU AaJbHEUIIEro 00yUeHHS.

OO01mee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETO
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/JbHbIe XMMHYECKHE TOHSTUSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlOBEKa. XMMHS B CUCTEME HayK. Tema u
BemecTBa. Dusnueckue CBOWCTBAa BELIECTB. ArperarHoe coctosiHue BemiecTB. llonsatue o
MeTOJIaX MMO3HaHus B XUMUU. YucTeie BemecTBa U cMmecu. CriocoObl pa3ieneHus cMecei.

ATOMBI ¥ MOJEKYIbl. XUMHYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[TpocThie U cllokHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAA aToMHas Macca. OTHOCUTENbHAS MOJIEKYIIsIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COCMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmMocCBA3b KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo ¢hopMynaM XUMHUUYECKUX COSAMHEHUN.

®u3nueckue M XMMHUYECKHE SIBICHUSA. XUMHUYECKas peakluss M €€ MNpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccudukanms XUMHYECKUX PEaKIuid
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOHM MOCYI0#, MpaBUiIaMu pabOThl B TaOOpPaTOpHH U MpUEMAMHU
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYJAOBAaHUEM, M3YYEHHE M ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMt01eHne (pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYNKE, KATIEHUE M KOHJIEHCAIINS BOJIbI) U XUMHUYECKHUX (TOpEeHHE CBEYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOH) SBICHU, HAaOIt0IeHue
W ONKCaHWE TPU3HAKOB TIPOTEKAHUS XWMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIOTHI C XJIOpHIOM Oapus, pasioxkeHue rugapokcuaa meau (1) npu
HarpeBaHWU, B3auMoOjeicTBHe jkene3a ¢ pactBopom coiu meau (II), m3ydenuwe cmocoOoB
pa3ieNieHuss CMeceil: ¢ MOMOIIBI0 MarHuTta, (QUIbTPOBAaHHE, BHIApUBAHUE, JAUCTUILIALINSA,
xpomaTtorpadusi, TMpOBENEHHWE OYUCTKA TOBAPEHHON COJHM, HaONIOJIEHWEe U OIHCaHue
pe3yJIbTaTOB IMPOBEJIEHUS OIbITA, WUTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHS MacChl, CO3/IaHUeE
MoIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ilepuoauueckuii 3axoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBble TOMBITKK KiIacCH(PHUKAIUA XUMHUUYECKHX dJeMeHTOB. [loHsATHe o0 Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIE U HIEJIOYHO3EMEIbHBIE METAILIbI, TaJIOTE€HbI, HHEPTHBIE Ta3bl).
DIEeMEHTBI, KOTOPBhIE 00pa3yloT aM(OTEpHBIE OKCHUIBI U THIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepmoamyeckas cucrtemMa xuMuueckux asnemeHtoB . U.
MenneneeBa. KoporkomepuoaHass u JMHHONIEpUOAHAs ¢opMbl [lepuonnueckoid CHCTEMBbI
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xumudeckux snemeHTtoB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKUd CMBICT
IIOPSIIKOBOTO HOMEPA, HOMEPOB IIEPUOA U IPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CocrtaB artomHbIX szaep. M3orombl. Onexktponbl. CrpoeHue
AJIEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XUMUYECKUX AJIeMEHTOB [lepuonnyeckoil cuctemsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
Ilepuonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaIuyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U [IEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cMCTEMbl XUMUYECKHUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. 1. 1. Menaenees — y4€HbIl U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIeMEHTOB. MloHHas CBs3b.

CreneHb OKUCIIECHHUS.

Xumuueckuii IKCnepumMenm:

U3y4eHHE O0pa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUAA
LMHKAa C pacTBOpamMu KUCIOT W IIEJIOYEel, MIPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).

Baskneiilue npeacTaBuTe M HEOPraHUYECKHUX BelleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kuciopog — 31€MEHT M IPOCTOE BEILIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3nYecKkue U XMMUYECKHUEe CBOWCTBA (pEaklUuyd TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoma. CrnocoObl MONydeHHUs KucCIoOpojga B Jaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aloTporHas MOAM(pUKAIUS
kuciaoposa.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE — peakuuu. [lpouecchl  OKHCIEHUS U
BOCCTAHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

TennoBoil 3¢ ¢dexkT XuMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEpPMUYECKUE peakuuu. TomauBo: yroinb M MeTaH. 3arps3HEHHE BO3yXa, YCHJIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bomopoa — omeMeHT U mpocroe BewiecTBO. HaxoxkaeHue Bomopoaa B IIPUPOLE,
du3nyeckre U XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIoco0b! momydeHus. Kucinotel u conu.

Momnsipabiii 00bE€M ra3oB. PacuéTel Mo XUMHUYECKUM YpaBHEHUSM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Hacelmennsie u
HEHACBIIICHHBIE PACTBOpPBL. PacTBOpMMOCTH BeliecTB B BOoAe. MaccoBass 10y BellecTBa B
pacTBope. XUMHYeCKUE cBOWcTBa BOAbl. OcHOBaHUA. Ponb pacTBOpOB B MPHUPOJAE U B JKU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpOAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccugukanus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccupukanus oxcHoB:
cojieoOpa3ymomue (0OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomie. HomeHnknatypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyyeHne okCcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHM: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. PU3MYECKHME M XMMHUYECKHE CBOWCTBA OCHOBaHWM. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucinot. @usndyeckue U1 XUMHUYECKHE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. [Tomydyenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coieil. [lomydenne
COJIEH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPIraHUYECKUX COCTUHEHUM.
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Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeeliCHUE COJEpKaHUsI KUCIOPOoJa B BO3AyXe, MOJIYICHHE, COOMpaHHE,
pacro3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpalleHUs TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
o0Opa3liaMu OKCHIOB M OINUCaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
M3y4eHUE CBOMCTB BojoOpoja (TopeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIOB), HAOIIOCHIE O0OpAa3I[OB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHUS BEHIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
MPUTOTOBJICHHE PACTBOPOB C ONPEACNEHHOM MAacCcOBOM Jo0yiell pacTBOPEHHOTO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUIaMU (HAaTpUEM U KajblieM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), MCCIEAOBAaHUE OOpPa3I[OB HEOPTAHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HAOIIO/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumozeiicteus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT C MeTallaMH,
peaKuMuii HEUTpalIu3aluu, I[OJIYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxuenme
KJIACChl HEOPTAHUYECKUX COCTUHEHUI.

Mesxicnpeomemmuole ceasu

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPU U3YYCHHH XUMHUHU B § KJIACCE OCYIIECTBIISICTCS
4yepe3 WCIOIb30BAaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX TMOHSATHA, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OTACTBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOIO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAYYHBIH (DaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHajgu3,  CHUHTE3,  Kilaccuukanus,  MEePUOJAUYHOCTh,  HAOMIOJIEHHWE,  DKCIIEPUMEHT,
MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®u3nka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaZIMoOaKTUBHOCTb, MOJIEKYNa, JJIEKTPUUYECKUU 3apsl, BEIIECTBO, TelO0, O0BEM, arperaTHoe
COCTOSIHME BEIeCTBa, ra3, (U3WYECKHE BEIUYHHBI, CAMHHUIIBI W3MEPEHMs, KOCMOC, TUIAHETHI,
383151, ComHIle.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XumMHUYecKas peakuus

Ilepuonnueckuii 3akoH. llepuoanyeckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTM B W3MEHEHUU CBOWCTB XWUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, KM, KaIbIUs U HX COCAUHEHU B COOTBETCTBUU C
MOJIOKEHUEM 2JIEMEHTOB B [leproinueckoi CucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHAbl XUMUYECKOH CBA3M. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPHUCTAUIMYECKOM PEIIETKH M BUJA XUMHYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIAaTypa HEOPTaHUYECKUX BEIIECTB. XUMHYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCSA K Pa3JIMUYHBIM KJIACCAM HEOPraHMYECKHUX COEAUHEHUM, N€HETHYECKas
CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanus XUMHYIECKUX PEaKIuid M0 pa3IuIHbIM MpHU3HAKaM (TI0 YHUCITy B COCTaBYy
YUaCTBYIONIMX B PEAKIMU BEIIECTB, MO TeIIoBOMY 3(dexTy, mo H3MEHEHHIO CTeleHen



OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO YYacTHIO KaTajau3aTopa). DK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPAaBHEHUSI.

[TonsiTne o cxopoctu XuMHUUecKo peaknuu. [lonsTue 06 oOpaTUMBIX M HEOOpPATHMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. Ilonsatue o
karanuse. llonarne o XxumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON pPEeaKLMU U TI0JI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKLIMM, D3JIEKTPOHHBIM OallaHC OKHUCIUTENIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIOJIBb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALNU. DJIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHM3M JAMCCOIMAallMM BELIECTB C pa3jIMYHbIMM BHJAMHU XMMHYECKOH CBS3U.
Crenenp quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIOBHsI NPOTEKAHUS peakIMii MOHHOrO OOMeHa, MOJHbIE U
COKpalllEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KHCIIOT, OCHOBAaHUI M COJEH B CBETE
IpEJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
[TonsiTvie 0 TUAPONIN3E CONEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTauioB (Tpadura W anMmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUH OT BO3ACUCTBHS PA3IUUHBIX
(bakTOpOB, HCCIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpOLECcCa IUCCOLMALUN
KHUCJIOT, IIeNo4Ye W cosieil (BO3MOMKHO HCIIOJIb30BAHME BHUIEO MAaTepUalioB), IPOBEIECHUE
OTBITOB, WIIIOCTPUPYIOIIMUX IMPHU3HAKU NMPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3zoBaHUE
ocajika, BbIJENCHHE Tra3a, 00pa3oBaHHME BOJbI), OINBITOB, WUIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil (FOpeHue, peakiu pasiokKeHUs, COEAMHEHUs),
pacro3HaBaHUE HEOPraHMYECKUX BEILIECTB C IOMOIIbIO KadeCTBEHHBIX pEakUUi Ha HOHBI,
pelIeHre IKCIIepUMEHTaIbHBIX 33/1a4.

HemeTauibl 1 MX COeJUHEHHSA

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue M (U3MUECKHe CBOICTBA MPOCTHIX BEIIECTB — TraJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTalulaMu,
mienouamu).  Xuoposopopod. ConsiHas KWCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPO/a Ha OPraHU3M 4esloBeKa. BakHeimme Xaopuasl
U UX HaXO0XJEHUE B IPUPO/IE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpymnmnbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3NYecKHe CBOWCTBA IMPOCTHIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIHbIE MOJU(PHUKAIMN KUCIOPOJA U Cepbl. XUMHUECKUE CBOMCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHUIBI CEphI Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTA, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCTaBUTENs Kiacca KUCIOT M crenuduyeckue). XUMHYECKUE pPeakluu,
JeKallue B OCHOBE MHPOMBIIIICHHOTO croco0a IMoJyuyeHUs cepHoil KucnoTel. IIpumeHenue
cepHoll KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHHH B Tpupoae. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIMIEH Cpesbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE MOXKIH, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.



OOmas xapakTepucTuka 53JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpUpoie, (HU3UYECKUue Hu
XHUMHUYecKHe cBoicTBa. KpyroBopot a3ora B npupoje. AMMHUaK, ero (pu3ndeckue U XMMUYECKHe
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHHUsI, UX (HU3MUECKUE U XUMUYECKHE CBOMCTBA,
npuMmenenue. KadecTBeHHass peakuys Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIyueHUe,
¢u3uueckue M XUMHYECKHME CBoOiicTBa (0OmIMe Kak TpeiCTaBUTENs Kiacca KHUCIOT U
cneuuduyeckne). Mcnoiapb3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynobpenuii. XuMHuecKoe 3arps3HeHHe OKPYXKarolle cpeibl COeUHEHUsIMH a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3JyXa, MOYBbI M BOA0OEMOB). Docdop, amioTporHble MoAUDUKAIIH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosiyueHue. Mcmomnb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mass xapaktepuctuka 31eMeHTOB [VA-rpymnmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTENICHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue u XuMUIecKkue cBoicTBa. Ancopouns. KpyroBopotT yrieposaa B mpupoe.
Oxkcunsl yraepoaa, ux pU3NYecKue U XUMUYECKHE CBOMCTBA, IEWCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIyuYeHUE U MPUMEHEHHE. DKOJIOTHYecKue MpobieMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a TII00aJBHOTO TOTEIUICHHs KiIMMarta, MapHUKOBBIN 3¢ dekt. YrompHas kucimora u e
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonp3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
MIPOMBIIIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHayambHBIe TOHATHS 00 OPTaHMYECKHX BEIIECTBAX KaK O COCTUHEHHUSX YIIIepoja
(MeTaH, JTaH, OTHJICH, AaleTWJICH, JTAHOJN, TJHIEPHH, YyKCYCHas Kwuciora). IIpupogHbie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX MepepabOTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHSATHE 0 OGMOJIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OelKkax, yrieBoJaXx — M WX pOJM B JKU3HH 4YelIOBeKa. MarepuaabHOE EIHHCTBO
OpPraHUYECKUX W HEOPTaHMUECKUX COCAMHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyuYe€HHE M NpPUMEHEHHE.
CoenuHenus kpemHusi B mnpupoje. OOmme mnpencrasieHus o0 okcuae kpemHus (IV) u
KpeMHHEBOH KkuciaoTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBINIJICHHOCTH. BakHeiimme
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIbHBIX MAaT€pPHAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3IoB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTBI, TPOBEICHUE
Ka4eCTBEHHBIX PEAKIUi Ha XJIOPWA-UOHBI U HAONIOACHUE MPHU3HAKOB WX MPOTEKAHWS, OIBITHI,
oTpakarolye (U3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMIJIEHHE € O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAaKOMJICHHE C o0OpaslaMu cephl U €€ COCOTUHEHHSIMH (BO3MOXHO HCITOJTb30BaHHE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMporecca OOyrauBaHMsS — caxapa TMOJ  JCUCTBHUEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyiab(paT-HOH M HaOIIOJeHHE NMpU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MOXHO HCTIOJIB30BaHUE BUIEOMATEPHUAIIOB), OOpa3iiaMu a30THRIX U PochOopHBIX yaoOpeHUH,
NoJydeHue, coOupaHue, pacrno3HaBaHWE M HW3YyYCHHE CBOWCTB aMMHaKa, IPOBEJCHHE
KAueCTBCHHBIX peakuuid Ha HOH aMMOHUsS U Qocdar-uOH M U3YYCHHE NPHU3HAKOB HX
MPOTEKAHUs, B3aWMOJCHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO
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HCIIOJIb30BaHUE BUJCOMATEPHANIOB), M3y4YEHHE MOJENeld KpUCTANIMYECKHX PEemIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TIPOIECCOM aJCcOpPOLMU PACTBOPEHHBIX BEIICCTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MoJIydeHHe, COOMpaHne, pacrio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4Y€HUE I[PU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHME C NPOLyKUUEH
CUJIMKAaTHOM MPOMBILIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o teme «BaxHenue
HEMETAJIBI U UX COCIUHEHHUS.

MeTa/lIbl M MX COCAUHEHUS

OO0mass xapakTepUCTHUKAa XHMHUYECKHUX OJJIEMEHTOB — METa/lIOB Ha OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckoit cucreme xumuiyeckux anemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckas CBs3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN ps HanpsbDKeHUH MeTamioB. PU3MUEecKHe U XUMUYECKHE
cBoiicTBa MetayyioB. OO1ue crnocoObl moinydeHus: MeTaysioB. [loHATHE O KOPPO3UK METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[{eounble MeTaNIbL: TIOJIOKEHUE B Ilepronueckoi cucteMe XMMUYECKUX 3J1€MEHTOB /.
N. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckrue U XMMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COCMHECHUM.

[[{enouHo3emMenbHbIE METAJUIBI MarHui M KaiabUui: mnosioxxkenue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpO€HHE HX aTOMOB, HaXOXKJIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KaJpIus (OKCUI, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTPaHEHHS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpoEHHE aTOMa, HaxOXAcHUE B npuponae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA AITFOMUHUS.

Kenezo: mnomoxenue B Ilepronnueckod cucTteMe XuUMUYecKux odiemeHtoB [l M.
MenneneeBa, CTpOEHHE aTOMa, HaxOXAcHUE B npuponae. PuU3nueckue 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunsl u conu skenesa (II) m xenmesa (III), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3llaMl MeTajuIOB M CIUIaBOB, HX (DM3MUECKUMU CBOMCTBaMH,
W3YYEeHHUE PE3YNbTAaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONH30BAaHHE BHUACOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCU/IA KAJIBIUS M HATPHUS C BOJOU (BO3MOYKHO HCITOJIb30BAHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHWE CBOMCTB >KECTKOW BOJBI, IMpOIECCa TOPEHHS >Kele3a B
Kucimopose  (BO3MOXKHO  HCIIONB30BAaHHE  BUIACOMATEPHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMii Ha MOHBI: MarHUs, KaJbIlUs, allOMUHUS, IMHKA, *kene3a (II) u xenesza
(I1T), meau (II), HabmroieHNE U OMMCaHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHU MOHAMH HaTpus,
KaJIisg ¥ KaibIus (BO3MOXKHO HCIIOB30BaHUE BUICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCH/JIA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BaxkHeline MeTasulbl U UX COSTUHEHUS.

XuMus M OKpy:Kamoas cpeaa

BemectBa u Marepuansl B TOBCEJHEBHOM KU3HU YelIOBEeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois TpH XUMHUYECKHX OXKOTax |
OTPABJICHUSIX.



XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpepbl (MpeaeabHas JOMycTUMasi KOHIEHTpalus
BemecTs, gaiee — [1JIK). Poxb xumun B pemeHun 5K0I0rn4ecKux mpooiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Meosrcnpeomemnuwie ceasu

Peanuzanus MexXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 9 Kiacce OCYLIECTBIISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/I€IIbHBIX NIPEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIC MOHSTHS: HAay4HbIH (hakT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHanu3,  CHHTE3,  Kiaccu(ukauus, MEPUOJUYHOCTh,  HAONIOAEHUE,  OKCIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

®usnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJEKTPUUECKUI 3apsj, MPOBOJAHHMKH, IOJYIPOBOJHUKH,
JTURJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIECTBa, ras,
pacTBoOp, pacTBOPUMOCTh, KpPUCTAJUITMYECKAass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHBI,
€MHULBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IJIAHETHI, 3BE3/b1, COHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, s3KocucTeMa, MUHEpAJIbHBIE YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BELLIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
MCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEr0 0OO0pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XMMHUHU B €IMHCTBE YY€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMU TOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUaOLIUXCS.

JIM9HOCTHBIE PE3YyJIbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMON TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMHA W pPACHIMPEHUE OIbITa JIEATEIHHOCTH Ha ©&
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-UCCIIeIOBATEIILCKOH, TBOPUYECKONM W JPYrHMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIBHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 337124,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYE€OHBIX TMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TOH y4eOHOH AedaTelbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS ITOCIICJICTBUH MTOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHWMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI, B3aMMOCBS3SIX YEJIOBEKa C MPUPOTHONW CPEIOH, O POJH
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABJIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOaeMbIX TMPOIECCOB W SIBICHUW, IMO3HABATEIHHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0Y4YECHHS B NajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIECHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3/J0pOBbIi 00pa3 JKW3HHM, OCO3HAHUE IMOCIEACTBHI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS
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mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pPEabHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQeccHii U Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yjibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HpPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTb aJalTUPOBATHCS B MPOdEeCCHOHATBHON CPeIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

AKOJIOTHUYECKHU TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0POBOro U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS MPaBHII 0€30MaCHOTO MOBEACHMSI TIPH padOTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIeH MPUPOJAHON CPEOid, /IS MOBBIIIEHUS YPOBHS SKOJIOTHYECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKHX MPOOJIeM U MyTed WX PEIIecHUS
MMoCpeaACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLHCA WM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMAIbHOU MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JIA q)OpMPIpOBaHI/Ifl
MHUPOBO33pEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THUIOTE3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUM M3 ATHX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NeHCTBUS (I103HaBaTENbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO U OCYIIECTBICHHUIO YI€OHOM IeATEeIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIPpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICT XHUMHYECKUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS 11 OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHABJIMBATb MPUYNMHHO-CIICACTBCHHBIC CBA3U
MEXy O0BEKTaMHU U3YUCHHUS, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMCHUEC HNPUMECHATH B IPOLECCE IMO3HAHUA MMOHATHUA (Hpe}IMeTHBIe u MeTaHpe}IMeTHBIe),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, IpeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
xuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pPEIIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABIIATH u
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YYaeMBbIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MPOTUBOPEYHNS B U3YYaEMBIX IIPOIlECCaxX U ABICHUIX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.
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YMEHHE HCIOJIb30BaTh MOCTaBJICHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHWs, CIpPaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH Pa3IN4HbIe METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMaIUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIIIOJIHEHUS YUE€OHBIX U I03HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIa/IEHUE KYJIbTYpOi aKTUBHOTO HMCIIOIb30BAHMS Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBbHYIO (OpMY MpencTaBICHUS
uH(pOpMallUl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu Gpopmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEOHON W HCCIeI0BaTENbCKON
JEeSTEIIbHOCTH UH(POPMAIIHIO O BIUSHUU MPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOoaHON CPeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

YMEHHsI 3aJaBaTh BOIPOCH (B XoJe auanora u (WIM) IJUCKYCCHU) MO CYIIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHUS] OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATh NOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JAEATEIbHOCTU B YCTHBIX
U THCbMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHOM U
UCCIIE/IOBATEIbCKON JEATENbHOCTH MPHU PEIICHHMH BO3HHUKAIOMIMX MPoOJeM Ha OCHOBE yuéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUHN (00CYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/iesieHle KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHA:

YMEHHME CAaMOCTOATEIBHO ONPENENTh LIEIU ACSITEIbHOCTH, IJIAaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee H(PQEeKTUBHbIE CHOCOOBI pelIeHHs Yy4yeOHbIX M IO3HABaTENbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM IMOJyYyeHHs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEAKIIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 1€y,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3yJIbTAaTOB IO OCBOCHHUIO 0053aTENBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
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0o0ydJaronMMucs Hay4YHbIe 3HAHUS, YMEHHMsS M CIIOCOOBI JCHCTBUM, crneruduyueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI)), BUAbBI ACATCIIBHOCTHU IIO HOJIy‘-IeHI/IIO HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xoniy oOyuenus B 8 KJjacce nmpeaMeTHbIC pe3y/IbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTh C(HOPMHUPOBAHHOCTD y OO YUAIOIIUXCS YMCHHIA:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas M MOJIEKyJsipHas Mmacca,
KOJMYECTBO BELIECTBA, MOJIb, MOJSpHas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHUILIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYECKast peakius, KjJaccuukamus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEMOJIApHasi KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILICHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJIsi COCTaBieHHs (OpMyd BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OTIpE/IeNATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEeIMHEHMH 1o ¢opMmynaM, BHJI XHUMHYECKOM CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;

ONHKCBHIBaTh M XapakTepusoBaTh TabauuHyro ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «TJaBHas moArpymma (A-rpymma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUYECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOllee 4YHUCIO DJIEKTPOHOB H
pacrpeneseHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB,  NOJTBEp)KJas  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEeaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKUX MIPEBPALICHUM B PA3JIMYHBIX YCIOBUSX;
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BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEILHON ACATEIBHOCTH — aHAJU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEMATH3AIHIO, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIIUH,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  MO3HaHUs  —  HaONmIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TMOCYIOM W  J1abOpaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO TOTYYCHHUIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOAA W KUCIOpPOAA), MPUTOTOBICHHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIaKMYyC, PeHOIPTAIICHH, METHIIOPAHXK U JPyTHE).

K xonny oOyueHus B 9 Kjacce npeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX IMOHATUH: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTD,
AJIEKTPOOTPULIATEIBLHOCTh, CTEHEHb OKHUCIIEHUS, XUMHUYECKas peaklMs, XUMUYecKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHL, DJIEKTPOJUTHYECKAs JUCCOLMAIUsS, pEeaklUUh HOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble U HEOOpaTUMbIE pEaKlluy,
OKHCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAsl CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas peméTka, KOppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEaKUUH, NPEIeNbHO JIOIyCTHMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHSTH 3TH
MOHSTHS IIPH ONTUCAHUH BELLECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUsS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpeeNaTh BaJeHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUSAX PA3IMYHOIO COCTaBa, MPHUHAAJIEKHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIACCY COCNMHEHHWH 1o (opmyram, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA IO XHUMHYECKON
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepuoandeckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHME: OMHUCHIBATh U XapaKTepu3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas noAarpynna (A-
rpynmna)» u «mnobouynas mnoxarpymmna (b-rpymma)», manele uw OonblIMe MEPUOBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCd B IEpHOAMYECKON Tabnuie, C
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHsI aTOMOB XMMHUYECKHMX JIEMEHTOB (COCTaB U
3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPENENCHUE UX 110 AJIEKTPOHHBIM CIIOSIM),
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OOBSICHATh OOLIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JEMEHTOB M HX
COEIMHEHUI B IpeJieax MaJbIX IEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHThI, HEOPIraHWYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YMUCIy UM COCTABy Y4YacTBYIOLIMX B PEaKLMU BEIIECTB, [0 TEIIOBOMY
3¢ ¢exTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OIIMEe W cHenu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPXKAasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKLUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KHUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIii HIOHHOTO 0OMeHa, ypaBHEHHS PEaKIUH,
NOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXJAYy BELIEeCTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN I1OCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajlaHCa ITHX PEeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3MOXHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWa TIOJIb30BAHHMSI XMUMHYECKOW TOCYIOH U JabopaTopHBIM
o0opy/noBaHUEM, a TakKe MpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBUH C
UHCTPYKLHUSMH 10 BBINOJIHEHUIO JTaOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYEHHIO
¥ cOOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAUECTBEHHBIN COCTaB Pa3jIMYHBIX BEILECTB!
pacrio3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,
CHWJIMKAT-, cyib(dar-, TUJIPOKCHJ-UOHBI, KATUOHbBI AMMOHHS M HOHBI H3YyYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — AHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allhi0, BBIABIECHUE MPUUMHHO-CIIEACTBEHHbIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HAaHWA — HaAOJIOJEHUE, U3MEpEeHUe, MOJEeIUPOBaHHE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC

N HaumenoBanue
- pa3aesIoB M TeM

n/n

NPOrpaMmblI

KoanuecTBo 4acoB

Konrpoabnbsie IIpakTruyeckue

B
cero padoThI padoThI

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pecypcsl

Paznen 1. HepBOHa‘laHLHLIe XUMHNYECCKHUC NTIOHATHUSHA

11

XUMUS — BaKHas
001acTh
€CTCCTBO3HAHHUS U
MPAKTUYECKOU
JIeITeIIbHOCTHU
YyeJIoBeKa

https://media.prosv.ru/content/item/reader/7896/ -
ANEKTPOHHBIN yueOHuk "Xumus.8 kinacc"
https://content.edsoo.ru/lab/ - UutepakTuBHBIE
BUPTYaJIbHbIE JIA0OPATOPHBIC U MPAKTUYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumus (3aHMMATEIILHBIC OIIBITHI,

3JICKTPOHHBIE TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxxep
"Oo6maxo 3nanui. [llkomna". Xumus, 8 xiacc bubanoreka
IHOK https://m.edsoo.ru/7f41837¢c

1.2

BemtecTBa n
XUMUYECKHUE PEaKIIU

Hroro no pazaeny

15 1

19

17

https://media.prosv.ru/content/item/reader/7896/ -
ANEKTPOHHBIN yueOHUK "Xumus.8 kiacc"
https://content.edsoo.ru/lab/ - UatepaktuBHbIe
BUPTYyaJIbHBIE TAOOPATOPHBIE U MTPAKTUYECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumus (3aHUMAaTENbHBIE OIBITHI,

OJICKTPOHHBIC IIJIAKAaThI U TeCTLI)
https://school.oblakoz.ru/materials/496049 -tpenasep
"O6nako 3Hanwmi. I1Ikona". Xumus, 8 knacc bubnmoreka
IMOK https://m.edsoo.ru/7f41837c



https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c

Pa3nen 2. [lepnoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1emeHToB /I. U. MenaeneeBa. CTpoeHue aTOMOB.

XuMHn4yeckas CBA3b.

Ilepuonnueckuii

3aKOH U

[Tepnonnueckas

2.1 CHUCTEMa XUMUYECKUX 7
snemenToB . U.
Mennene-eBa.

Crpoenue atoma

https://media.prosv.ru/content/item/reader/7896/ -
JIEKTPOHHBIN yueOHHK "Xummus.§ kiacc"
https://content.edsoo.ru/lab/ - UutepaktuBHbIe
BUPTYyaJIbHBIE JIAOOPATOPHBIE U IPAKTUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
filter_subject=5 -Xumus (3aHMMATEIILHBIE OIBITHI,

QJICKTPOHHBIC IIJIAKAThI 1 TeCTLI)
https://school.oblakoz.ru/materials/496049 -tpenaskep
"Oo6maxo 3nanui. lllkomna". Xumus, 8 xiacc bubanoreka
IIOK https://m.edsoo.ru/7f41837¢c

2.2 XUMHYECKas CBA3b. 7 1 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 14
Pa3znen 3. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
https://media.prosv.ru/content/item/reader/7896/ -
JIEKTPOHHBIN yueOHUK "Xumus.8 kiacc"
https://content.edsoo.ru/lab/ - UutepakTuBHbIC
BUPTYaJIbHBIE JIA0OPATOPHBIC U MPAKTHUYECKHE PAOOTHI
31 Bosnyx. Kucnopon. 3 https://marketplace.obr.nd.ru/library/lessons?by groups=1
TTonsatue 00 okcumgax filter_subject=5 -Xumus (3aHMMATEIIbHBIC OITBITHI,
OJICKTPOHHBIC ITJIaKaThbl 1 TGCTI)I)
https://school.oblakoz.ru/materials/496049 -tpenasxep
"O6nako 3uanuni. IlIkona". Xumus, 8 kinacc bubnmoreka
IIOK https://m.edsoo.ru/7f41837¢c
3.2 Boropo Torame o 8 1 Bu6miorexa [JOK https:/m.edso0o.ru/7f41837¢
KHCIIOTaX M COJISX
3.3 Bona. PactBopsl. 5 1 1 bubmuoreka I{OK https://m.edsoo.ru/7f41837¢c
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https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

TTonsTue 00
OCHOBAHMSAX

OCHOBHBIE KJIACCHI

3.4 HEOPraHUYECKUX 11 bubnmoreka LIOK https://m.edsoo.ru/7f41837c
COCIMHEHU N
Wroro no pazueny 32
PesepBHOE Bpemst 2 bubnmoreka LIOK https://m.edsoo.ru/7f41837c
[TpomexxyTouHast aTTecTaus 1
OBUIEE KOJIMYECTBO 68
YACOB I10 [TPOT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
[ToBTOpenue u yriybiaeHue 3HaHUHA Bu6mumotexa [JOK
1.1 5 1
OCHOBHBIX pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIK B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTasuibl M X COeIMHEHMS
51 OO011ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' snemeHToB VIIA-rpymmel. ["ajgoreHs https://m.edsoo.ru/7f41a636
o | e :
' PYHIHL- +-€P https://m.edsoo.ru/7f41a636
COEZIMHEHUs
06
23 onewertron VArpymm, Asor, dochopunx 7 ,  bubmore LOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
bu6 OK
2.4 anemeHToB [VA-rpynnsl. Yraepoa u 8 1 1 nommotexa L

erMHI/Iﬁ 1 UX COCIUHECHU S
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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

Hroro no pazneny

Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

25

31 06 . 4 bubnunoreka LIOK
' HHE CBOMCTEA METaILIon https://m.edsoo.ru/7f41a636
392 B . eiie 16 bu6nmoreka [IOK
. AXHEHIINE METAJUIBI U UX COEIMHEHNS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xaomas cpeaa
41 B 3 bubnunoreka LIOK
. cuIecrBa u MaTepI/IaJIBI B JKU3HU YCJIOBCKA https://m_edsoo,ru/7f41a636
Hroro no pazneny 3
P 2 bubnunoreka LIOK
C3CPBHOC BpentA https://m.edsoo.ru/7f41a636
[TpomexxyTouHas aTTecTanus 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 YYEHUKA

» Xumus, 8 xinacc/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEPHOE 0OIIECTBO

«3marenscTBO «IIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://rosuchebnik.ru/ - "TIpoceemienne" Koprnoparus Poccuiickuii yueOHUK

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
- http://www.edu.ru — dexaepanbHbie 00pa3oBaTeh

- http://hemi.wallst.ru/— O6pa3oBaTenbHbIH CAlT IS IIKOJIBHUKOB 110 XUMHH .HbIE PECYPCHI
1Utst 06111ero oOpa3zoBaHust/.

- http://school-collection.edu.ru/ - Ennnas xosinekuus mudpoBbiXx 00pa30BaTeIbHBIX PECYPCOB.
- http://www.hemi.nsu.ru/ - OcHOBBI XUMUH. DIIEKTPOHHBIN YUCOHHK.

- https://vos.olimpiada.ru/ - Bcepoccuiickasi ouMIuaa mKoJIbHUKOB.

- https://media.prosv.ru/content/item/reader/7896/ -anexrpoHHsbIil yueOHuK "XumMus.8 kiacc".
https://content.edsoo.ru/lab/ - TatepakTuBHBIE BUpTYyaIbHBIC IAOOPATOPHBIC M MPAKTHUECKHE
paboTHI

- https://marketplace.obr.nd.ru/library/lessons?by_groups=1 filter_subject=5 -Xumus
(3aHMMATENBHBIC OIBITHI, SJICKTPOHHBIC [UIAKATHI M TECTHI).

- https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3nanmid. [llkona". Xumust, 8

KJ1acCcC.
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