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INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa Mo XMMHH Ha YpPOBHE OCHOBHOTO OOIIET0 OOpa3oOBaHMS COCTaBJICHA HAa OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHON MPOTpamMMbl OCHOBHOT'O OOIIETO
oOpazoBanus, npencraBieHHbIXx B PI'OC 00O, a Taxke Ha OCHOBE (enepa’abHON paboyeil mporpaMmbl
BOCIIMTAHUA U C YUETOM KOHIIEMIIMH MPENoJaBaHus y4eOHOro npeaMera « XuMus» B 00pa3oBaTeIbHBIX
opranuzanusax Poccuiickon @enepannu.

ITporpaMMa 1o XuMuu Ja€T NpPEeACTAaBIECHUE O LIENAX, 0OLIEN CTpaTernu 00y4eH sl, BOCIIUTaAHUS U
pa3BUTHUSL 00YYAIOIIUXCS CPEICTBAMHU yueOHOIO MpEeAMETa, YCTaHABIUBAET 00s3aTeIbHOE MPEAMETHOE
COJIepKaHue, IPEAYyCMAaTPUBAET PACIIPEACIICHHE €0 IO KilaccaM M CTPYKTYpHUpOBAHHUE 110 paszieiiaM U
T€MaM MpPOrpaMMbl [0 XHUMHUH, OIPENEISET KOJIMYECTBEHHbIE M KAaueCTBEHHBIE XapaKTEPUCTUKH
COJIEp’KaHusl, PEKOMEHYEMYIO IOCJIE0BATEIbHOCTh U3YYEHHS] XUMUU C YYETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOrO MpOolecca, BO3PACTHBIX OCOOEHHOCTEH 00ydarommxcs,
ompezesnseT BO3MOXHOCTH MPEAMETa M pealn3aluy TpeOOBaHU K pe3yibTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHOM MporpaMMbl Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHHs, a Takke TpeOOBaHUU K
pesyiabTataM OOy4yeHHs] XMMHUHM Ha YpPOBHE LieJIel M3ydeHUs MpeIMeTa U OCHOBHBIX BUIOB Yy4eOHO-
MO03HABATEJILHOM 1eATEIbHOCTH 00yYaIONIerocs o OCBOEHUIO y4eOHOI0 COJIepKaHuUs.

3HaHME XUMHUHU CIYXXHT OCHOBOW JUisi (DOPMUPOBAHMUS MHPOBO33PEHHS OOYUaIOLIErocsi, €ro
NpPEJCTAaBICHUNA O MaTepUaIbHOM €IMHCTBE MHpa, BAXKHYIO POJb HUIParOT (OpMHpyEeMble XUMHUEH
NpPEICTaBICHNUS O B3aWMOIIPEBPAIICHUSX 3HEPrUM M 00 3BOJIOIMU BELIECTB B NPUPOJAE, O MyTIX
pelieHus: ria00albHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUSL UEIOBEUECTBA — CHIPHEBOW, SHEPreTUUECKOM,
MUIIEBON U 3KOJOTHYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET pealM3allid BO3MOXKHOCTEH i caMopa3BUTHS U (OPMHUPOBAHUSA KYJIbTYPbI
JUYHOCTH, e€ 00mIel U (YHKITMOHATLHOU IPaMOTHOCTH;

BHOCUT BKJIaJ] B (OpMHpOBaHHE MBIIIJICHUS U TBOPYECKUX CIOCOOHOCTEH o0O0ydarommxcs,
HaBBIKOB MX CaMOCTOSITEJIbHOW Y4eOHON NesSTeTbHOCTH, 3KCIIEPUMEHTAIBHBIX U HCCIIEA0BATEIbCKUX
YMEHUH, HeOOXOAMMBIX KaK B TIOBCEHEBHOW KHU3HH, TaK U B IPOPECCUOHATBHOH IS TEILHOCTH;

3HaKOMHT CO CTEIU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaABIBAET OCHOBBI LIEJIOCTHOTO B3IJIAJa Ha
€MHCTBO IPHUPOJIbI U YEJIOBEKa, SBJIAETCS OTBETCTBEHHBIM 3TAaroM B ()OPMUPOBAHHHM €CTECTBEHHO--
HaY4YHOI rpaMOTHOCTHU O00YyYaroIuXcs;

CHocoOCTBYeT (POPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K
IIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOe 00pa30BaHUE 00YyUarOIIUXCS.

JlanHbIe HaMpaBJeHUsI B 00YYEHUH XUMHUH 00ECTICYNBAIOTCS CTICIIM(PUKON COJEpKaHMs y4eOHOTO
npeaMeTa, KOTOPBI SIBIsIeTCs MeAarornyecky aJanTiPOBaHHBIM OTpaskeHHeM 0a30BOM HAYKH XUMUU Ha
OIpPEIEIEHHOM dTalle €€ pa3BUTHS.

Kypc xumuu Ha ypOoBHE OCHOBHOTO OOIIEro o00pa3oBaHHs OpPUEHTHPOBAH HAa OCBOCHHE
00y4JaloIUMHUCS CUCTEMbl NEPBOHAYAJIBHBIX MOHATUNA XHMHHM, OCHOB HEOPraHMYECKON XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX OHATHN OPraHUYECKOU XUMUHU.

CrpykTypa colepkaHus IpOrpaMMbl 10 XUMHUHU ¢(HOpPMUpPOBAHA HA OCHOBE CUCTEMHOTO TMOIX0/a
Kk e€ m3ydyenuto. ColepikaHue CKJIQJbIBAE€TCS U3 CUCTEMBbl MOHATHH O XMMHUYECKOM 3JJIEMEHTE U
BEIIECTBE U CHCTEMBI MOHATHIA 0 XUMHUECKON peakuuu. O0e 3TH CHUCTEMbI CTPYKTYPHO OpPraHU30BaHBI
[0 TPUHLHUITY MOCIEAOBATENIBHOIO Pa3BUTHS 3HAHUNW HAa OCHOBE TEOPETUYECKHX IIPE/ICTaBICHUN
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMMUH;

— YUYEHMS O CTPOEHHMH aTOMa U XUMHUYECKOH CBSI3H;

— MPEACTaBICHUH 00 ANEKTPOIUTUIECKOM TMCCOIMAIINYN BEIIECTB B PACTBOPAX.

TeopeTuueckue 3HaHMSI pPAacCMATPUBAIOTCSI HA OCHOBE OMIMPUYECKH IIOJYYEHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATENILHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOJIHSS



GyHKIMM OOBSICHEHUS W TIPOTHO3WPOBAHUS CBOWMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U TIOJTy4YeHHS U3y4aeMbIX BEIIECTB.

OcBoeHre MPOrpaMMEbI 10 XUMHUHU CIOCOOCTBYET (DOPMHUPOBAHUIO MPEJCTABICHUS O XUMHUECKON
COCTAaBJISIIOLIEH HayYHOW KapTUHBI MUpPA B JIOTHKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHUS K
HAy4YHOMY 3HAHUIO M METOJIaM IO3HaHUs B Hayke. V3yueHune XWMHUU TPOUCXOJUT C MPUBJICUCHUEM
3HAaHUU U3 paHee W3YUYCHHBIX yueOHBIX MmpeamMeToB: «Okpysxkarouuii Mupy, «buonorus. 5-7 knacce» u
«Dusuka. 7 Kiacey.

[Ipn w3ydeHMH XUMUU TPOUCXOIUT (OPMHUPOBAHHWE 3HAHWUN OCHOB XMMHUYECKONW HAYKH Kak
00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTHUUYECKOH NEATEIbHOCTH YeJOBEKa M Kak OJIHOTO W3
KOMIIOHEHTOB MHUPOBOI KyNnbTyphl. 3alaya y4eOHOro mpeaMeTa COCTOUT B (DOPMHUPOBAHUHM CHCTEMBI
XUMHUYECKHX 3HAHUA — BAXHEUITUX (aKTOB, TOHATUH, 3aKOHOB W TEOPETUYECKHUX IOJOKCHHIA,
JOCTYITHBIX 0000MIEHHH MHPOBO33PEHYECKOTO XapaKTepa, S3blKa HAyKH, B MPUOOIICHUH K HAYYHBIM
METOJIaM TIO3HAHMSI MPU M3YYCHUHU BEIICCTB M XMMHUYCCKHUX pPEakiuidi, B (POPMUPOBAHHH U PA3BUTHHU
MO3HABATEJIbHBIX YMEHUN U UX NMPUMEHEHHH B y4eOHO-TIO3HABATENIbHON U yu4eOHO-UCCIIEI0BATEIhCKOM
JESITeIbHOCTH, OCBOCHUU MPaBUII 0€30MaCHOT0 OOpaIeH sl ¢ BEIIECTBAMH B IIOBCETHEBHOW KU3HHU.

[Tpu u3yyeHun XMMUU Ha YPOBHE OCHOBHOTI'O OOIIET0 00pa30BaHUs Ba)KHOE 3HAUEHUE NTPUOOPETU
TaKHe 1eNH, KaK:

— (dopMHUpOBaHHE WHTENIEKTYAIbHO PAa3BUTOM JUYHOCTH, TOTOBOM K C€aMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CaMOCTOSTEIHHOMY MPHUHITHIO PEIICHUN, CIIOCOOHOW aaanTUPOBATHCS K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

— HampaBlIEHHOCTh OOy4YeHUS Ha CHUCTEeMaTHYecKoe NpHUOOIIeHHe OOydamuxcs K
CaMOCTOSITEIbHOW TMO3HABATEIbHON JEATEIPHOCTH, HAyYHBIM METOJaM IO3HAaHHS, (HOPMHUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— o0ecreyeHue yCJIOBHH, CIOCOOCTBYIOIIUX MPUOOPETCHUIO OOYYAIOIIMMHKCS — OIBITA
pa3sHOOOpa3HOM JEATENbHOCTH, TIO3HAHUS M CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIHI ), IMEIOIIMX YHUBEPCAIIbHOE 3HAUCHUE JJIs PA3IMYHBIX BUAOB JESATEIbHOCTH;

— ¢opMupoBaHue o0ue QyHKINOHAIBHON U €CTECTBEHHO-HAyYHOW IPaMOTHOCTH, B TOM YHUCIIE
YMEHH OOBSCHAThL U OLIGHWBATH SIBICHHUS OKPYKAIOIIETO MHUpA, HWCIONb3ysd 3HAHUS U OIBIT,
MOJTyYEHHBIC MIPH U3YYCHUH XUMUU, PUMEHATh UX MPU PEIIeHUU MpoOIeM B MOBCETHEBHOM KU3ZHU U
TPYAOBOU IESATEIBHOCTH;

— (dopmupoBanue y o0O0yyarommxcs TyMaHHCTUYECKUX OTHOIICHWUH, MOHMMAHUS IIEHHOCTH
XUMHUYECKHUX 3HAHUM N7 BBIPAOOTKU HKOJIOTUYECKH 11eJIeCO00pa3HOro MOBeIECHUs B OBITY U TPYA0BOI
JIEATEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3J0OPOBbsS U OKPY>KaroUel NPUPOAHOU CPEAbL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaAaMOKOHTPOJII M CAMOBOCIHTAHUIO Ha
OCHOBE YCBOECHHs OOIIEYETOBEUECKUX LIEHHOCTEHW, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Hpoumis U
HANPaBIEHHOCTH AAabHEHIIIETO0 00YUCHHUS.

OOmee 4YMCIO 4YacoB, OTBEACHHBIX JUIS HW3YYEHHUS XHMHHM Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, cocraBisieT 136 yacoB: B 8 kinacce — 68 wacoB (2 yaca B Hezen0), B 9 kiacce — 68 1acoB
(2 gaca B HEAEIIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/bHbIE XUMMHYECKHE TIOHATHUS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YeJOBEKa. XMMHS B CUCTEME HayK. Tema u
BeulecTBa. dusnyeckne CBONCTBAa BEHIECTB. ArperarHoe cocrosiHue BemiecTB. [lonsitue o
METO/aX MO3HaHUsI B XUMHH. YHCThIe BemecTBa U cMecu. CriocoObl pa3/ieNieHus CMECE.

ATOMBI W MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX OSJIEMEHTOB.
[IpocTble U ClnoXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckass Qopmyna. BaJleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 1011 XUMHAYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuyectBo BemectBa. Mosb. MomsipHass macca. B3aumocBsi3b KOJIMYECTBAa, MacChl U
YHClia CTPYKTYPHBIX €IMHUIL BeecTBa. Pacy€Tel mo hopMyriaM XMMHUYECKUX COSIMHECHHIA.

@usnyeckue M XMMHUYECKHUE SIBJICHMsS. XHUMHUYECKas peakuus U €€ MpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYeCKUe ypaBHeHHUA. Kimaccupukammss XUMUIECKUX PEAKITUN
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKOW TOCYIOM, MpaBWIaMu pabOTHl B JJAOOpaTOpuu W MpUEMamMu
oOpareHusi ¢ J1aboOpaToOpHBIM O0OpPYAOBaHUEM, M3YYEHHE M OMUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIeCTB, HaOmoAeHne pu3nyeckux (IIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIMs BOJIbI) 1 XUMHUECKUX (FTOPEHUE CBEYH,
MPOKaJUBAHUE MEIHOM MPOBOJIOKH, B3aMMOJECICTBHE Meja ¢ KUCIOTOM) SABJIEHU, Ha0I01eHne
W ONKCaHWE TPU3HAKOB TIPOTEKAHUS XMMHUYECKHX peakiui (pasjokeHWe caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOpHUIOM Oapusi, pa3ioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuM, B3auUMoOJeWcTBUE jxene3a ¢ pactBopoMm comu meau (Il), u3yuenuwe crnocoboB
pasleneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BbIIAPUBAHME, JUCTUIUISILIMS,
xpomaTtorpadus, TmpoBeleHHWE OYUCTKHM TMOBAPEHHOM COJHM, HaONIOJCHHE U ONHCAaHUE
pEe3ynbTaTOB IMPOBEJEHUS OMNbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHuE
MoJieTIel MOJIeKyYT (IIapOCTEPIKHEBBIX ).

Ba:xHeiinmue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Boznyxa. Kucimopon — 3Ja€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopona B npupoze, Gpu3ndeckue U XMMHUYECKHE CBOMCTBA (PEaKIMi TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CrmocoObl MONy4YeHHUS KHCIOpoJa B JabopaTopuul U
npoMbIIUIeHHOCTH. KpyroBopot kucinopona B npupoae. O30H — autoTporHas MoAu(HKaius
KHCIIOPOJA.

TernnmoBoit >((}exT XuUMUYECKOH peakiuu, TEePMOXHMMHUYECKHE VYpaBHEHHUS, JK30- H
SHAOTEPMUYECKHE peakiuu. TOIUIMBO: yroib M MeTaH. 3arpsi3HEHHE BO3/AyXa, YCHUJICHUE
MapHUKOBOTO 3] deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bomopon — »snmemeHT M mpoctoe BemiecTBO. HaxoxaeHue Bogopoaa B MPUPOE,
duznyecKkrue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moyueHus. KucioTer u comnu.

Mornsipablii 00BEM ra30B. PacdéThl M0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoucTBa BOoAbl. Boma kak pactBoputens. PactBopel. Hacelennsie u
HEHACBHIIIEHHbIE pacTBOpbl. PacTBopuMocTh BemiecTB B Boje. MaccoBas J0js BellecTBa B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabsl B mpupoje. 3arpsi3HEHHE MPUPOAHBIX BoA. OXpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanus wneopranmyeckux coenuHeHnid. Oxcuawl. Knaccudukanus OKCHAOB:
coneoOpa3yrolire (0OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknatypa
okcu10B. Du3znueckrne U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHue okcumosB.



OcHoBanmst. Krnaccudukamusi OCHOBaHMIA: WIENOYM U HEPACTBOPUMBIE OCHOBAHUAL.
Homenkiarypa ocHoBanuil. @u3nYeCKHME W XHUMHUYECKUE CBOWCTBA OCHOBaHWU. [lomyudenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. @usndyeckue U XUMHUECKHE
cBoiicTBa KMCHOT. Psax aktuBHOcTH MeTaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. @uznueckue U XUMUYecKHe cBoicTBa coieil. [lomydenue
COJIEH.

I'eneTnueckas CBA3b MEXKIY KJIACCAMH HEOPTaHUYECKUX COECTUHEHUN.

Xumuueckuii IKCnepumeHm:

Ka4eCTBEHHOE OIpe/eJIEHUE COIEepKaHMsI KHCIOpoJa B BO3yXe, MOJydeHrue, cooupanue,
pacro3HaBaHHE€ M HM3y4€HHE CBOICTB KHUCIOpOJa, HAOIIOJEHHE B3aUMOAEHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUS BOSHHUKHOBEHHS W MpPEKpallleHus ropeHus (mokapa), 03HaAKOMIICHHE C
o0Opa3laMid OKCHJIOB M OIHKCaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
U3yueHHe CBOWCTB BOAOpoAa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOHO HCTIOJB30BaHUE BUICOMATEPHUATIOB), HAOIMIOACHHE 00pa3llOB BEIIECTB KOJUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEHW PACTBOPEHUS BEIIECTB C Pa3IMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OIPENECIEHHOM MacCOBOM JOJEH pPacTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTallaMH (HaTpueM M KajbIlueM) (BO3MOXKHO HCIOJIB30BaHUE
BUICOMATEPHAJIOB), MCCIIEJOBAaHUE OOpPA3llOB HEOPTaHMYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IeHUE M3MEHEHHS OKpacKH WHAMKATOPOB B PAacTBOpPax KHUCIOT U IIEJIOYEH, H3ydyeHUe
B3anmozeiicteust okcuga menu (Il) ¢ pacTtBopom cepHOW KHCIOTBHI, KHUCIOT C METallaMH,
peakuuii HEeUTpalIu3allHi, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTaJula IPYyruM U3 pacTBOpa COJIM, PEIICHHUE dKCIIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuonnyeckuii 3axkoH u Ilepuoanyeckasi cucrema xumu4yeckux 3jemenros /[, HU.
Menpeieea. CtpoeHne aroM0B. XMMHYeCKasA CBA3b. OKUCINTENIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBpie MOMBITKA KJIACCU(PUKALUU XUMHUYECKUX djeMeHToB. [loHsTHE O rpynmax
CXOJHBIX JIEMEHTOB (IIETOYHBIC U MIETIOUYHO3EMENbHBIE METAIUIbI, TaJOTeHbl, THEPTHBIC Ta3bl).
DJeMeHTHI, KOTOpBIe 00pa3yroT aM(OTepHBIE OKCUABI U THAPOKCH/IBI.

[lepuonnueckuit 3akoH. Ilepumoamyeckas cucrteMa xuMuueckux dsemeHtoB . U.
MenneneeBa. Kopotkonepuognas u anuHHONepuoaHass ¢opmbl [leproguueckoit cuctemsl
xumuueckux dsemeHToB J[. M. Menneneesa. Ilepuonst u rpynmsl. Duznueckuid CMBICT
MOPSIIKOBOI'O HOMEPA, HOMEPOB IIEPUOA U IPYIIIBLI JIEMEHTA.

Crtpoenne aromoB. CocrtaB artomMHbIX szaep. M3orombl. Onektponbl. CTpoeHue
AIEKTPOHHBIX 000104YeK aTOMOB MepBbiX 20 XuMudeckux 3neMeHToB [lepuonnyeckoit cuctemsl
. W. MengeneeBa. XapakTepUCTHUKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
ITepuonnueckon cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYINaM U EPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuognueckoil CUCTEMBI XUMUYECKHUX 3JIEMEHTOB
JUIs pa3BUTUA HayKy U npakTuku. J[. . Mennenees — y4€Hbli U IpaskJaHUH.

Xumuaeckas CBSI3b. KoBanentnast (nonsipHas u HenoJIsipHast) CBSI3b.
DIIEKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAas CBA3b.

Crenenb  okucieHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iporecchbl
OKHUCJIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue oO0pa3lloB BEIIECTB METAUIOB M HEMETauIOB, B3aUMOJCHCTBHE THIIPOKCH]IA
LMHKAa C pacTBOpPaMu KHUCIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB, WIIIOCTPUPYIOMIHNX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEaKUil (TOpEHUE, PEaKLIUU Pa3I0KEHUs, COSTUHEHMS).

Mesrcnpeomemmnunie ceasu



Peanuzanus MeXNpeAMETHBIX CBA3€H MPU U3YUYEHUU XUMUU B 8 KJacce OCYIIECTBISIETCS
4yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TMOHATUW, TaK W TOHSATHUH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIS1 OT/ICTILHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0me ecTecTBEeHHO--HAyYHbIE TIOHATHS: HAy4YHBIM (DAKT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KIacCHU(HUKalus,  MEePUOJUYHOCTh,  HAONIOIEHUE,  HKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

®dusnka: Marepusi, aToM, OJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKJIHUJ, W30TOIIHI,
pPaZOaKTUBHOCTh, MOJIEKYyNa, JSJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TelI0, 00BEM, arperaTHOE
COCTOSTHUE BEILECTBA, ra3, (pU3MYEeCKHe BEIUYHMHBI, €IUHHUIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: gporocunTes, npixanue, onocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE MOPOJIbI, IOJIE3HbIE
HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKasi peaKiusi

[lepuonnueckuit 3akoH. Ilepumoamdeckas cucrteMa xuMuueckux ssemeHtoB JI. U.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOMCTB XHUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kalus, KaJbLUS U HUX COCAUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM AJIeMEeHTOB B [lepronyueckoit cucteMe u CTPOCHUEM UX aTOMOB.

CTpoeHHe BEIIEeCTBA: BHUIbI XUMHUYECKOW CBSI3U. THUMBI KPUCTATUIMYECKUX PEUIETOK,
3aBUCMMOCTh CBOMCTB BEILIECTBA OT THINA KPUCTAIUIMYECKON PEMIETKH U BUAA XUMUYECKOU
CBSI3H.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB. XWMHUYCCKHUE CBOWMCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3lIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEILECTB.

Krnaccudukanus XUMUYECKHX PEaKIUi MO pa3TUYHBIM IpH3HaKaM (10 YUCITY U COCTaBY
YYaCTBYIONIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3((]EeKTy, MO0 H3MEHEHHIO CTEICHeU
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTajlu3aropa). DK30- U
SHAOTEPMUYECKHUE PEAKIINH, TEPMOXUMHYECKUE YPABHEHHUS.

[TonsiTHE O CKOpPOCTH XUMHUYECKOW peakiuu. IloHsTHEe 00 00OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakiusax. [lonstue o
karanuze. [loHsATHE O XUMHUYECKOM paBHOBecHH. {DaKTOPHI, BIMSIONIME HAa CKOPOCTh
XUMHUUYECKON peaKIMy U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLUU, JJIEKTPOHHBINM OanaHC OKHUCIUTENIbHO-
BOCCTAHOBUTEIbHOW peakimu. COCTaBlIeHHWE YPAaBHEHHMH OKHUCIUTEIHHO--BOCCTAHOBUTEIHHBIX
peaxIuii ¢ UCIOJIb30BaHUEM METO/Ia JIEKTPOHHOT0 OanaHca.

Teopust SIEKTPOTUTUYECKON TUCCOLMAIMU. DIIEKTPOIUTHI U HEIJIEKTPOIUThl. KaTnoHsl,
aQHUOHBL. MeXaHu3M JHMCCOLMAIMM BEIIECTB C PAa3IMUYHBIMU BHUJIAMU XUMUYECKOW CBSI3H.
Crenenp nucconpanuu. CHIIbHBIC U C1a0BIe AJIEKTPOTUTHI.

Peakuuu roHHOro oOMeHa. YcCIOBHsI MPOTEKaHUsl peakluid MOHHOTO OOMEHa, MOJHBIE U
COKpaIlIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOIlCTBa KHCIOT, OCHOBaHUI M cojeil B cBeTe
NPEJCTaBICHU 00 JIEKTPOJUTUYSCKON amccoruanui. KadecTBEeHHbIE PEaKIUU Ha HOHBI.
[TonsTHE O THaPOIIN3E CONEN.

Xumuueckuii IKCnepumeHm:

03HAKOMJICHHE C MOJEISAMHM KPHUCTALINYECKUX PEIIETOK HEOPraHWYECKHX BEIECTB —
METAJIJIOB W HeMeTauioB (rpadura M anmasza), CIOXKHBIX BEIIECTB (XJIOpHIa HaTpus),
WCCJIC/IOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHMUYECKOW PEAKIMU OT BO3JEHUCTBHS Pa3TUUHBIX
(bakTOpoB, UCCIIEJOBAHUE SJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLEcca IUCCOLUAIIT
KHUCJIOT, IIeNo4Ye W cojeil (BO3MOKHO HCIIOJIb30BaHHE BHUIEO MAaTEepUANIOB), IMPOBEICHUE
OMBITOB, WUIIOCTPUPYIOIIMX MPHU3HAKU NMPOTEKAHMS PEaKIMil MOHHOTO oOMeHa (oOpazoBaHuUE
ocaJka, BBIJCIICHWE Ta3a, o0Opa3oBaHUE BOJBI), OIBITOB, WUIFOCTPUPYIOMUX TPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKIUi (rOpeHue, peakluu pa3iokKeHUs, COEAUHEHUs),
pacrno3HaBaHUE HEOPraHMYECKHX BEUIECTB C IIOMOIIBI0 KAuye€CTBEHHBIX DPEAKLUI Ha HOHBI,
pelIeHne SKCIepUMEHTaIbHbBIX 3a/1a4.

HemeTaJuibl M HX cOeJUHEHUS

OOmas xapakrepucTuka TrajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHd okucieHusi. CtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBIX BEIECTB — TaJOTE€HOB.
XUMHYeCKHe CBOMCTBA Ha MpHMepe Xjopa (B3aMMOAEHCTBHE C MeTajulaMH, HeMeTaJlulaMu,
miesouamu).  Xuoposogopod. ConsiHass — KHCIOTa, XMMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. J{eficTBre xJjiopa 1 XJIOpOBOJOpOJa Ha OPraHu3M 4esioBeka. BaxHelime xyiopuabt
U X HaXO0XKJIEHUE B IPUPOJIE.

OO6mass xapaktepuctuka 3yeMeHToB VIA-rpynmel. OcOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (u3MuUecKue CBOMCTBAa MPOCTHIX BELIECTB —
KHCJIOpO/ia U cepbl. AJUIOTPOINHbIE MOAU(DUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBoJopoJ, CTpoeHue, (U3MYECKUe M XHMHUYecKHe cBoiicTBa. OKCHIBI Cepbl Kak
IPEJICTAaBUTENIN KUCIOTHBIX OKCHAOB. CepHasl KuClIOTa, (pU3MUYECKHE U XMMHUYECKHE CBOMCTBA
(oOme kak MpeNCTaBUTEN Kiacca KUCIOT M creuuduueckue). XHUMHUYECKHE pPEakluy,
JeKallde B OCHOBE MPOMBIIUICHHOTO Cloco0a IMONydeHus CcepHoil KucioTel. IIpumenenue
cepHoi KucnoTbl. CoJM CepHOM KUCIOTHI, KAUeCTBEHHAs peaklus Ha cynbgaT-uoH. HaxoxaeHue
ceppl U €€ coelMHEHUN B mpupone. XHUMHUECKOE 3arpsi3HEHUE OKpY’KaIoLIed Ccpebl
COEIMHEHUSIMU Cephbl (KHCIOTHBIE JOXAM, 3arpsA3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALICHMS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymmbel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHbIE CTENEHH OKHCICHUSA. A30T, pacHpoCTpaHEHHWE B NpUPOAC, (PHUIUUECKUE U
XUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, €ro GU3n4ecKue 1 XMMU4YeCKHe
CBOWCTBA, MoJlydeHue 1 npuMenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMmeHenne. KauecTBeHHas peakuys Ha MOHbI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIyuyeHHE,
¢u3mueckne M XMMHUYECKHE CBOiicTBa (0OmIME Kak TpEeACTaBUTENs Kiacca KUCIOT U
cneuu¢uyeckue). Vcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MUHEPAJIbHBIX
ynoOpeHuit. XUMUYecKoe 3arpsi3HeHHEe OKpY’KaIoLIed cpeibl COSAMHEHUS MM a30Ta (KUCIIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOAOEMOB). Docdop, ammoTponHble MOIUPHUKAINA
docdopa, buznueckue u xumudeckue cpoiictBa. Oxcuna dochopa (V) u dpochopnas kuciora,
duznyeckne M XMMHUYECKHE CBOWCTBa, mnoiyueHue. Mcmonb3zoBanue QocdaroB B KauecTBe
MUHEpaJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka s1aeMeHToB |VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETNIEHU OKUCIICHUS. YTJIEepo/, aJllFIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XumMudeckue cBoiictra. Ancop6ouus. Kpyrosoport yriepoaa B mpupoze.
Oxcunpl yriaepona, Ux GpU3HMUecKue U XMMHUYECKHe CBOMCTBA, IeHCTBUE Ha JKUBbIE OPraHU3MBI,
HOJIy4eHHE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOJIeMbl, CBs3aHHbIe ¢ okcuaoM yriepoxaa (1V),
TUIOTE3a INI00ATBbHOrO MOTEIUIEHUs KJIMMaTa, MapHUKOBBIM 3(dekT. YronbHas KUCIOTa U €€
CONM, UX (pU3MuUecKue M XMUMHUYECKHE CBOICTBa, MOJy4YeHHE M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMOHBL.  Mcmonp3oBaHue  KkapOOHAaTOB B OBITY, MEAUIUHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO3SIMCTBE.

[lepBoHayasibHbIE MOHATHS 00 OpPraHMYECKUX BELIECTBaX KAK O COCIUHEHMSX YTiepoja
(MeTaH, 3TaH, JTWUJEH, AaleTWIEeH, 3TaHOJ, IJMLEPUH, YKCycHas kuciora). IIpupoansie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX TNepepabOTKu
(OeH3uH), UX poOJb B OBITY U MPOMBILIIIEHHOCTH. [IoHATHE 0 OMOTOTHUECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KU3HU 4YeloBeKa. MarepualbHOE €JUHCTBO
OpPraHUYECKHUX U HEOPraHUYECKUX COEIUHEHUI.

Kpemuuii, ero ¢usnyeckue MW XUMHUYECKHE CBOWCTBA, IMOJy4Y€HHE M TpPUMEHEHHE.
CoenuHenus kpemHuss B npupoge. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpEeMHHEBOW KucinoTe. CHIIMKATHI, UX UCIIOJIh30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BakHeimme



CTpOUTENbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeToH, jxene300eToH. [Ipobiembl
0€3011acHOT0 UCIOJIb30BAHUSI CTPOUTEIBHBIX MATEPUAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4YeHHe 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOM KHCJIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPHUA-UOHBI U HAOIIOJEHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxkaromue GU3MYECKUe U XUMUYECKHE CBOWCTBA TaJOreHOB U MX COCAUHEHUH (BO3MOMXHO
HCIIOJIb30BaHUE BHJEOMATEpUaloB), O3HAKOMJIEHHE C o0OpaslaMu XJOpUAOB (TaJOT€HUI0B),
O3HAaKOMJIEHHE C oOpasamMu cepbl U €€ COeAMHEHUSMU (BO3MOXKHO HCIHOJIB30BaHUE
BUJICOMATEpHaNoB), HaOJIOJeHHe Tmpolecca OOyrnuBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIIEHTPUPOBAHHON CEpHOW KHCIIOTHI, U3yYeHHE XMMHUYECKHX CBOMCTB pa30aBICHHOMN cepHOM
KHCIIOTBI, MPOBEJICHNE KAYECTBEHHOM peakuuu Ha Cydb(aT-uoH M HaOMIOACHUE TpU3HaKa €&
MPOTEKaHuUs, O3HAKOMJICHHE ¢ (DPU3MUYECKMMM CBOWCTBAMHU a30Ta, gocdopa M MX COeIUHEHUN
(BO3MOKHO HMCIIOJIB30BaHKUE BUIEOMATEPHUATIOB), oOpa3iiaMu a30THBIX U pocopHBIX yaoOpeHuH,
MOJlyuyeHUe, CoOMpaHue, pacrlo3HaBaHWE W U3YYCHHE CBOICTB aMMMaka, IPOBEICHUE
KAueCTBCHHBIX pEAKIMA Ha HWOH aMMOHHUS U ¢docharT-uOH W U3Yy4YCHHE TMPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCII0JIb30BAaHUE BHUACOMATEPUAJIOB), M3YUYEHHE MoOjeNield KPUCTANIMYECKUX PEHIETOK anmasa,
rpadura, ¢ynaepeHa, O3HAKOMIEHHE C TIPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM NMPOTHBOTA3a, MOJIyYeHHEe, COOMpaHue, paclo3HaBaHue
U U3yYeHHE CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBEJEHHE KAaueCTBEHHBIX peakiuii Ha kapOoHAT U
CWJIIMKAaT-UOHbl M HW3Y4YEHUE TMPU3HAKOB MX TMPOTEKAHUs, O3HAKOMJIEHHUE C MPOAYKIUEH
CHUJIMKATHOM TPOMBIIUICHHOCTH, PElICHUE SKCIEPUMEHTABHBIX 3a/1ad 1o Teme «Bakueiimume
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/ibl M X COCAMHEHUS

OO0mass xapakTepUCTHKA XHMHUYECKHUX DJIEMEHTOB — METa/UIOB HAa OCHOBAaHUM WX
nonokenus B [lepronnueckoit cucteme XxumMudeckux 3memeHToB . M. MenzaeneeBa u cTpoeHus
atoMoB. CTpoeHue MeTaioB. MeTamnuyeckass CBsI3b M METaNIMYeCcKas KpHUCTaUIMYecKas
pemeéTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsDKEHWA MeTauioB. DU3MYECKME W XUMHUYECKHUE
cBoiicTBa MeTaisioB. OOiue crnocoObl Moxy4deHus MeTaioB. [IoHATHE O KOPPO3WU METANIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Koppo3un. CIuiaBkl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounbie MeTauibl: ookeHUe B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
W. MenpgeneeBa, CTpOGHHE UX aTOMOB, HaXOXAEHUE B npupoje. Ouznueckue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUIPOKCUIBI HATpHsl U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX COCTMHECHUM.

[[{enouHo3emMenbHbBIE METAIBI MarHuil W Kanblui: mnojoxxkeHue B [lepuoamueckoit
cucrteMe xumudeckux sneMmeHToB JI. M. MeHneneeBa, CTpOoe€HHE UX aTOMOB, HaXOXKIEHUE B
npupoje. PU3nyYecKue U XMMHUYECKHE CBOMCTBA MAarHus U Kaiblusd. BaxkHedmme coeauHEHUs
KaJbIus (OKCUJ, TUAPOKCUA, coin). KECTKOCTH BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreMe xumuyeckux snemeHtoB J[. U.
MenneneeBa, CTpO€HHE aTOMa, HaXOXKJeHUEe B npupojae. Gusndyeckue U XMMUYECKUE CBOMCTBA
amroMuHMUS. AM(OTEpHBIE CBOWCTBA OKCUAA U THIPOKCH]IA AITFOMUHHMS.

Kenezo: mnonoxenue B Ilepuonnueckod cucrteMe Xumuyeckux osnementoB /JI. M.
MenpneneeBa, CTpO€HHUE aToOMa, HaXOXKJAeHUE B npupoje. Pu3ndeckue U XMMHUYECKHE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u conu xenesa (l1) m xenmesa (lll), ux cocras, cBolicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumMeHm:

O3HAaKOMJIEHHE C O00pa3laMM METalIoB M CIUIaBOB, HUX (U3NYECKUMHU CBOMCTBAMH,
U3YYCHHUE PE3YNIbTaTOB KOPPO3UH METAIIOB (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPHANIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCUJIA KAJIBIUs U HATPHUS C BOJOM (BO3ZMOXHO HCITOJIb30BAaHUE
BUJICOMATEpHUAIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IMpoOIllEcca TOPEHHUs JKele3a B



Kuciaopone  (BO3MOXKHO — HCIIONB30BAaHHE  BUACOMATEpHUANOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX peaklMii Ha MOHBI: MarHus, Kajabllus, alllOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), memu (1), HabarOIEHUE U OMKMCAHKE MPOIIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIig ¥ KaJIbIHs (BO3MOXKHO HCITOJIb30BAHHUE BUICOMATEPUATIOB), UCCIIEAOBaHHE aM(POTEpHBIX
CBOICTB THJIPOKCH/Ia aIFOMUHUS U TUIPOKCH]IA IMHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10
TeMe «BakHeuIre MeTaibl U UX COSTUHEHUS.

XuMHs U OKpYsKaKOLIas cpeaa

BemectBa u Marepuaisl B MOBCEJHEBHOM KM3HM YelloBeKa. be3omacHoe MCcnoiab30BaHUe
BEUIECTB M XUMHUYECKMX peakiuil B ObiTy. IlepBas momomp Mpy XUMHUYECKHUX OXOrax H
OTpAaBJICHUSIX.

XHUMHYECKOE 3arpsi3HEHUE OKPYKAIOMICH cpepl (TpeaenbHas T0MmyCcTUMast KOHIICHTPAIIHS
Benlects, nainee — [1/IK). Pons xuMuu B pemieHI# 5KOJI0THYECKUX Ipodiem.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3IoB MaTepUAIOB (CTEKIIO, CIIJIaBbI METAJIIOB, TOJTMMEPHBIC MaTEPHAIIBI).

Mesrcnpeomemnwie ceasu

Peanuzaius MeXNpeAMETHBIX CBA3€H MPU U3yUYEHUU XUMHUU B 9 Kjacce OCYHIECTBISIETCS
yepe3 HCMHOJIb30BAHUE KaK OOMIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK © TOHATHUH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/IETIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJIW3,  CHUHTE3,  KIacCHU(pUKalus,  MEepUOJUYHOCTb,  HAOMIOJEHHE,  IKCIEPHUMEHT,
MOJICTTUPOBAHUE, U3MEPEHHUE, MOJIEITb, IBJICHHE, TAPHUKOBBIN d(P(HEKT, TEXHOIOTHS, MAaTePHUAIIHI.

®dusnka: Marepusi, aToM, OJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIHI,
pPaauOaKTUBHOCTh, MOJICKYJIA, JJICKTPUUECKHH  3apsif, MPOBOJAHHUKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKHU, (DOTOIJIEMEHT, BEIIEeCTBO, TeN0, 00bEM, arperaTHoe COCTOSIHHE BEIIEeCTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHCTAJUIMYECKas pEImETKa, CIUIaBbl, (U3NMUECKHe BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, sKocucTeMa, MHHEpAJIbHBIE yIO0OpEHUs,
MUKPO3JIEMEHTbI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BEILIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpanbl, TOpPHbIE MMOPOJIBI, IOJE3HBIE
MCKOIIaeMble, TOTUTMBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBLIET'O OBPA30BAHUASA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS TNPOTPaMMBI OCHOBHOTO 0O0mmero o0Opa3oBaHUs
JOCTUTAIOTCS B XOJIc OOYYCHHUSI XMMUHU B €IUHCTBE YUCOHOI M BOCIIUTATEIBHOM JICATEIILHOCTH B
COOTBETCTBUHN C TpaaAUuLIMOHHBIMHA pOCCI/IfICKPIMH COIMOKYJIbTYPHBIMHA u AYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHITHIME B OOIIECTBE MpaBHJIAMH W HOPMaMH IOBEICHUS U
CHOCOOCTBYIOT MpOLIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M COLMAIM3ALNN 00yYarOIUXCS.

JIM4HOCTHBIE pE3yJbTaThl OTPaKalOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM HO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaI_[I/If/'I U paCIMPCHUC OIIbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOI'O OTHOLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HaCJICIUK, IIOHMMAaHHA 3HAYCHUA XUMHYECKOU HayKH B JXU3HU COBPCMCHHOI'O O6H.[eCTBa,
CHOCOOHOCTH BIIQJIETh TOCTOBEPHOW MH(OpMAIUEH O MEpeOBbIX JOCTHKCHUSX U OTKPBITHIX
MHUPOBOW M OTEYECTBECHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE
Mupa 1 oOlIEeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

MPEACTABJIICHUA O COUAJIBHBIX HOpMax U IpaBujiaxX MEKINYHOCTHBIX OTHOIIIEHUI B KOJIJICKTHUBE,
KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B OOIIECTBCHHO TOJE3HOH, y4eOHO-HUCCIIEAOBATEIBCKOM,
TBOPUYECKOM ¥ JPYruxX BHUAAX JACSITEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOM
ACATCIIBHOCTH IMPH BBINTOJIHCHHUU y‘I€6HBIX, IIO3HaBaTCJIbHBIX 3a1a4, BBIIIOJJHCHUHN XHUMHYCCKUX
9KCIICPUMCHTOB, CO3JaHUU y‘IC6HI)IX IMPOCKTOB, CTPEMJICHUA K B3aMMOIIOHMMAHUIO H
B3aWMOIIOMOIIM B TMPOIECCe ATOH y4eOHOW JIesTeTHbHOCTH, TOTOBHOCTH OIIGHUBATh CBOE
MOBCACHHUC U IIOCTYIIKHM CBOUX TOBapI/IH_[eﬁ C MO3HUIMHN HPABCTBCHHBLIX W IIPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MTOCIIEICTBUM IMOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'0 MO3HAHUS:

MHUpPOBO33PEHYECKHE TPEACTAaBICHHUS O BENIECTBE W  XUMHUYECKOW  PEaKIWH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKH M COCTABISIOIIME OCHOBY IS
NOHMMAHUS  CYIIHOCTH HAY4YHOM KapTUHbl MHpa, HpPEJICTaBI€HUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI, B3AUMOCBS3IX YEIOBEKa C MPUPOIHOHN Cpenod, 0 posn
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HaBaTeNIbHbIE MOTHUBBI, HAIlpPaBIICHHbIE HA IMOJyYCHHWE HOBBIX 3HAHUM IO XUMHH,
HEOOXOUMBIC JUIi OOBSCHEHUS HAONIOMAeMBIX TIPOIIECCOB W SIBJICHHM, IO3HABATEIHHOM,
UHPOPMALMOHHOW M YUTATEIBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIEHON paboThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JHUTEPATypOl, MOCTYNMHBIMU TEXHHUYECKHUMH CpPEICTBAMU
MH(GOPMAIMOHHBIX TEXHOJIOTHIH;

WHTEpEC K OOYYEHUIO M TMO3HAHMIO, JHOO03HATEIHLHOCTh, TOTOBHOCTHh M CIIOCOOHOCThH K
caM0o00pa30BaHUI0, MPOSKTHONH M MCCIIEIOBATEIBCKON NEATENILHOCTH, K OCO3HAHHOMY BBIOOPY
HANPAaBIEHHOCTU U YPOBHs 00y4YEeHHsI B TajbHEHIIEM;

4) hopMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUC 1 CHHOCTHU JKWU3HHU, OTBCTCTBCHHOI'0O OTHOUICHUA K CBOCEMY 3J10pPOBLIO,
YCTaHOBKM Ha 37I0POBBIM 00pa3 JKW3HW, OCO3HAHHWE IIOCIEACTBUH W HENPHUSATHE BpPEIHBIX
NpUBbIUEK (YMOTPEOJICHUS] AIKOTOJIs, HAPKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOJACHUS
paBwJl 0€30MACHOCTH TPH OOpAIEHUH C XMMHYECKUMHU BEIIECTBAMHU B OBITY U pEalIbHOU
JKU3HHU,

5) TPy10BOT0 BOCIIMTAHUS

MHTEpEC K MPAaKTUIECKOMY M3YYCHHUIO MPOMECCHii U Tpyaa pa3IudHOTO POJa, YBAKCHHUE K
TPyLy U pe3ylbTaraM TpPYAOBOW JACATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE IIPUMECHEHUS
NpPEeIMETHBIX 3HAHUW 1O XUMHUHM, OCO3HAaHHBIM BBIOOP MHIMBUIYaJbHOW TPAEKTOPUU



NPOJOHKEHHU 00pa3oBaHUsl C YYETOM IJMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, yCHemHoi npodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHUSL HEOOXOJUMBIX YMEHUI, TOTOBHOCTh aJallTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 9KO0JIOrHY€eCKOr0 BOCITUTAHUS

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3JI0pPOBOTO M 0e30macHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MUYECKOMY U IICUXMYECKOMY 3I0POBbIO,
0CO3HaHME LIEHHOCTH COOJIIO/ICHHS MpaBuJl 0€30MacHOTO MOBEACHUS MPU paboTe C BEIECTBAMH,
a TAK)KE€ B CUTyalUsIX, YIPOXKAIOLIUX 3JOPOBbIO U )KU3HU JIOEH;

CHOCOOHOCTH TPUMEHSTH 3HAHUSA, MOJydaeMble NMPU H3YUYEHUH XUMHH, JUIS pPEIICHUS
3a/1a4, CBSA3AHHBIX C OKPYXKAIOUIEH NPUPOIHON CPEAOi, AJIsl TOBBIIEHUS] YPOBHS SKOJIOTHYECKOMN
KYJBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX pelieHHs
MIOCPEJICTBOM METOJOB XUMUH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBATbCS UM B
[I03HABATEJILHOM, KOMMYHUKATUBHOU U COLIUATIbHOM IPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pe3ylbTaTOB BBIACISIOT 3HAUUMBIE IS (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILICHAYUYHbIe MOHATHS (3aKOH, TEOpHs, MPUHIMII, TUNOTe3a, (akT, cucrema,
IpoIiecC, KCIEPUMEHT U JIPYroe.), KOTOpble UCHOJIb3YIOTCA B €CTECTBEHHO-HAYUYHBIX YUE€OHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHUpa, U yHHUBEpCalbHblEe ydeOHble NeHCTBHS (IT03HABaTENbHBIE,
KOMMYHHUKATHBHbIE, PETyISTHBHBIE), KOTOpbIE OOECIeYMBAOT (OPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO Y4€OHOM e TEIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eliCTBUS

ba3oBble JlornyecKue AedCTBUA:

YMEHUS MCIOJb30BaTh MPUEMBI JIOTMYECKOIO MBIILUIEHUS IIPY OCBOCHUU 3HAHUMU:
pPacKpbIBaTh CMBICA XUMHUYECKUX TIOHATHH (BBIAEIATH HX XapaKTepHbIE IMPU3HAKH,
YCTaHABJIMBATh B3aMMOCBS3b C IPYTUMHU HNOHATHSMHU), UCIOIb30BaTh MOHATHUS IS OOBICHEHUS
OTHEeNbHBIX (DAaKTOB U SIBICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUU I KIacCHUPUKAUU
XUMUYECKHUX BEUIECTB U XUMUYECKUX PEaKUUH, YCTaHABINUBATh IPUYMHHO-CIICICTBEHHBIE CBA3U
MeXy 00BEKTaMU U3YUEHUs1, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, 1€yKTUBHBIE,
10 aHAJIOTHH), AEJaTh BHIBOJbI U 3aKIIOYCHHUS;

yYMEHHE MPUMEHATHh B IMpoliecce MO3HAHMS MOHATHS (MIPEAMETHbIE U MeTalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENH, HCIOIb3yeMble B XUMHH, NPEOOPa30BBIBATh IIHPOKO
IPUMEHSAEMbIE B XUMHU MOJIENIbHBIE NPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI JIEMEHTA),
xumMuueckass ¢GopMylia M ypaBHEHHE XUMHYECKOW peakluh — TMpU pelIeHud YydeOHo-
MO3HABATENIbHBIX 33Jlay, C Y4E€TOM S3TUX MOJEIbHBIX MPEJCTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYa€MbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIC CBSI3U U
IIPOTUBOPEYMS B U3YUAEMBIX MTPOLIECCAX U SBIICHHUSX.

Ba3oBble uccienoBarebCcKkue 1eiCTBUA:

YMEHHE MCIOJIb30BaTh MOCTABJIECHHBIE BOMNPOCHI B KAue€CTBE MHCTPYMEHTA IO3HAHMS, a
TaKkKe B KayeCTBE OCHOBBI JUI (OPMHUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3BIBAEMBIX CYKJICHHI;

MpUOOpeTEeHNE OMbITa MO IUJIAHUPOBAHUIO, OPraHM3AIMHM M MPOBEACHUIO YYEHHUUECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJIOM MPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €r0
pe3yiabTat, (GopMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yjbTaTaM MPOBEIEHHOIO OIbITA,
UCCJIEIOBAHMSI, COCTABIIATH OTUET O MPOAETIaHHON padoTe.

Pabora ¢ unopmanmeii:

yMEHHUE BBIOUpPATh, aHAJTU3UPOBATh U HHTEPIPETUPOBATh MH(OPMAIUIO PA3TUUHBIX BUOB
1 OpM IpeICTaBICHHS, TOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JINTEpaTypa



XUMHYECKOTO COJIep)KaHUsA, CIOpaBOYHBIE TMOCOOMs, pecypchl UWHTepHeTa), KpPUTHYECKU
OIICHUBATH MTPOTUBOPECUUBYIO M HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

yMEHHUE MPUMEHSITh Pa3IUIHbIE METOIBI U 3aMPOCHI MPHU MOUCKE U 0TOOpe MHPOPMAITIH U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAUMBIX ISl BBITIOJHEHUS YYEOHBIX M TIO3HABATEIBHBIX 3a/1a4
OnpeAeNéHHOr0 THUIA, MPUOOPETeHHE ONbITa B OOJIACTH HUCHOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJIaJICHUE KYIbTYPO aKTUBHOTO HCIIOJIb30BAHUS PA3THMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIBHYIO (OpPMY MpeaCTaBICHUS
uHGOpMAIlMU W WLTIOCTPUPOBATH pEIIaeMble 3a/ladyll HECJIOXKHBIMU CXEMaMH, JHharpaMMaMu,
npyrumu popmamu rpaduKu U UX KOMOUHAIIUSMU;

YMEHHE HCMOJIh30BaTh W aHAJIM3UPOBATh B MpOIECCe y4eOHOW M HCCIEIO0BATEIHCKOM
JeATeTLHOCTH MH(POPMAITUIO O BIUSHUN MPOMBIIIJIEHHOCTH, CEJIbCKOTO X035HMCTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPYXKAIOIIeH MPUPOTHON CPEeIbl.

KoMMyHuKaTHBHBIE YHUBEpPcAJIbHbIe YyieOHbIe 1eiiCTBHUS:

yMEHHUs 3aJaBaTh BOIPOCHl (B XoJ€ Aualiora W (WJM) JIUCKYCCUU) MO CYIIECTBY
o0cyxmaeMoil TeMbl, (QOPMYIHPOBATH CBOU TMPEIOKEHUS OTHOCUTEIHHO BBIMOJTHEHUS
MPEIOKEHHON 3a1a4uu;

YMEHHUsI PEACTABIISATH MOJyUYEHHBIC PE3yJIbTAThl MO3HABATEIBHOMN IEATEIHHOCTH B YCTHBIX
M THUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTAIMI0 PE3yJIbTaTOB BBIMOJIHEHUS XUMHYECKOTO
JKCIIepUMEHTa (1ab0paTOPHOTO OMbITa, Ja0OpPaTOPHON PpadOThl IO HMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATEILHON U
MCCJIEIOBATENIbCKOM JIEATETbHOCTH TPU PEIICHUH BO3HUKAIOIIMX TPOOJIEM Ha OCHOBE yuéTa
Oo0LIMX MHTEPECOB M COIJIaCOBaHMs NO3UIMM (0OCyXIeHHs, OOMEH MHEHHUSMH, «MO3IOBbIE
HITYPMBI», KOOPAUHALIUA COBMECTHBIX JEHCTBUM, OIpe/ielieHe KPUTEpUEB M0 OLIEHKE KauecTBa
BBITIOTHEHHON paOOTHI U IPYTHE).

PeryasiTuBHble yHHBepPcaJibHble YUeOHbIE 1eCTBHS:

YMEHHUE CaMOCTOSITEILHO OMPENCISTh HEIN ACSATEIbHOCTH, NIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJIUPOBAaTh W MPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
Haubonee HSQQeKkTuBHbIE CHOCOOBI pemieHuss Y4eOHbIX ©  TO3HaBaTeNbHBIX  3aj]ad,
CaMOCTOSTENIBHO COCTABJIATh WJIH KOPPEKTUPOBATh NPEIJIOKECHHBIA QJITOPUTM JEHCTBUM IpU
BBINIOJTHEHUH 3aJjaHUil ¢ Y4E€TOM TMOJy4eHHsS HOBBIX 3HAHMA 00 H3y4yaeMbIX OOBEKTax —
BEIIIECTBAX W PEAKIMIX, OIEHUBATh COOTBETCTBHE TMOJYUYCHHOTO pe3yiIbTaTa 3asBICHHOM IIEIH,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJiaraeMble B YCJIOBUHU 3a/1aHUM.

MNPEIMETHBIE PE3YJbTATHBI

B cocraBe mpeaMETHBIX peE3yIbTATOB IO OCBOCHHUIO OO0S3aTEIIBHOTO COJEpPIKaHUS,
YCTaHOBJICHHOTO JaHHON (enepanbHoil paboueil mporpaMMoii, BBIAEISIOT: OCBOEHHbBIC
oOy4JaromMMUCsl Hay4YHbIE 3HAHUS, YMEHHS U CIOCOOBI JAeicTBUM, crneuuduueckue ams
peIMETHOW o0macTu «XUMHUS», BHUIBI ACSITEILHOCTH IO TOJTYYCHHIO HOBOTO 3HAHHS, €T0
WHTEPIPETAIHH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYaIIHSX.

K koniy oOydeHus B 8 kjacce mpeaMeTHBIE pe3ylbTaThl Ha 0A30BOM ypPOBHE OJIKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

® pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMHUECKUN

AJIEMEHT, TMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOpPOAHAS U
HEOJIHOPO/IHAsI), BAJICHTHOCTh, OTHOCHTEIIbHAs aTOMHAs M MOJEKYJsSpHas macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSpHAs Macca, MaccoBas JOJS XUMHUYECKOTO
JJIEeMEHTAa B COEAMHEHHH, MOJISIPHBIM OO0BEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJlb,
ANEKTPOOTPHUIIATEILHOCTh, CTETICHb OKUCIICHHSI, XUMUYECKasi peaKiusl, KIacCU(PUKAIUS
peaKIuii: peakiuy COCAMHCHUS, PEAKIINK PA3I0KEHUS, PEAKIIUU 3aMEIICHUS, PEaAKITII
oOMeHa, 3K30- U IHJAOTCPMHUYCCKUE PEAKIIUH, TCTUIOBOM 3PPEKT peakiuu, SApo aToMa,
AJNIEKTPOHHBIN CIIOM aroma, aromMHas opOuTanb, pajguyC aromMa, XMMHUYecKas CBS3b,



MOJISIPHAsE U HENOJsIpHash KOBAJIGHTHAs CBS3b, MOHHAs CBS3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBas A0JIs BEllecTBa (IPOLIEHTHAs KOHLEHTPALKs1) B paCTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX MOHSTHUH M TPUMEHATH ITH
MIOHSTHUS MIPU ONMCAHUU BEIIECTB U UX MPEBPACHUH;

® CIIOJIb30BAaTh XMMHMUECKYI0 CHUMBOJIMKY JJIsi COCTaBleHUs (GOpMyJ BELIECTB HU
YPaBHEHUN XUMHUUYECKUX PEAKLIU;

® OOpenensTh BaJCHTHOCTb AaTOMOB 3JIEMEHTOB B OWMHApHBIX COEIMHEHHUSX, CTENEHb
OKHCJICHHSI DJIEMEHTOB B OWHApHBIX COEAWHEHHSX, MPHHAJIC)KHOCTh BEIIECTB K
onpefeNIEHHOMY Kjaccy COeAMHEeHMH 1o QopmynaMm, BHI XHMHUYECKON CBS3U
(KoBaJieHTHasl U MOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

e packpbiBath cmbich Ilepuonnueckoro 3akoHa [I. M. MenzeneeBa: n1eMOHCTpUPOBATh
MIOHMMAHHUE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B Ilepuonnyeckoil cucreMe, 3aKOHOB COXPAaHEHHS MacChl BEIIECTB,
ITOCTOSIHCTBA COCTABa, aTOMHO--MOJIEKYJISIPHOTO YYEHUs, 3aK0OHa ABOTaJIpo;

® ONWCBIBATH M XapakTepu3oBaTh Tabaumunyo ¢opmy Ilepuomndeckoii cucTembl
XUMHUYECKHUX DJIEMEHTOB: pas3finyaTh IMOHATHS «TJaBHas moArpymnmna (A-Tpymma)» u
«mmoboynHast monarpynmna (b-rpymma)», maneie ¥ OONBIIME TEPUOIBI, COOTHOCUTH
0003Ha4YeHus, KoTopble UMetoTcsl B Tabnuue «llepuonuueckas cucteMa XUMHUYECKHX
anemenToB J[. 1. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (cocTaB M 3apsii sapa, o0llee 4YHCIO JJIEKTPOHOB U
pacripeielIeHue UX 110 3JIEKTPOHHBIM CII0SM);

e KJjaccu(UIMPOBATh XMMHUYECKHE IJIEMEHTHI, HEOPIraHWUYECKHE BEUIECTBA, XUMHUUECKUE
peakimu (IO YMCIY U COCTAaBYy Y4YacTBYIOIIMX B pPEaKIUH BEIIECTB, MO TEIIOBOMY
abdexry);

® XapakTepu3oBaTh (OMHCHIBaTh) OOIIME XWMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, IOATBEp)KJas  ONHUCAHUE INpPUMEpaMH  MOJIEKYJISPHBIX  ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

® [POrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KAaue€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHYECKUX MPEBPALICHUI B Pa3JIUYHBIX YCIOBUAX;

® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJII0 XUMUYECKOT0 3JIeMeHTa 1o (hopMyJie COeAMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;

® [PUMEHITh OCHOBHBIE OINEpPALMU MBICIUTEIBHOU NEATEIbHOCTH — aHaJlu3 M CUHTE3,
CpaBHEHHE, 0000IEeHHE, CUCTEMATH3alNI0, KIacCU(UKAIUIO, BBISIBICHUE NMPUUYUHHO-
-CJIE/ICTBEHHBIX CBSI3€M — JUJII M3YYEHHUs CBOKCTB BEIIECTB M XUMUYECKUX PEAKIUH,
€CTeCTBEHHO-HAYYHbIE =~ METOJbl ~ TO3HaHWs  —  HaONmoJeHWe,  H3MEpeHHue,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (peasbHbIN U MBICICHHBIN);

e celoBaTh TMpaBWIaM TIOJNB30BAaHUS XHUMHUYECKOM TOCyAoH M J1abOpaTOPHBIM
00OpyZOBaHUEM, a TaKKe MpaBWJIaM OOpallleHHsl C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB MO TOTYyYEHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMICCTB (BOIOPOAA M KHCIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BEIIECTBA, MNIAHUPOBATH
U IIPOBOAMTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOUEH U
KHCJIOT C TIOMOIIBIO0 UHIUKATOPOB (JIakKMycC, (heHOI(PTATICHH, METUIOPAHXK U APYTHUE).

K xonmy oOyuenust B 9 kjiacce mpeIMETHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMECHHI:

® PpAacKpbIBATh CMBICII OCHOBHBIX XHMHYECKHX MOHITHI: XUMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BELIECTBO, BAJICHTHOCTb,
3JEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCIEHUS, XMMHUYECKas peaklus, XUMHUYecKas
CBSI3b, TETUIOBOM 3 (PEKT peaKinu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOIUTHI,



HEDJIEKTPOIUTHI, DIEKTPOJIUTHUECKAs OUCCOLHUAIUS, pEaKlMd HMOHHOTO OOMEHa,
KaTaJln3aTop, XHMMHUYECKOe paBHOBecHe, OOpaTuMble M HEOOpaTUMbIe pEaKIHH,
OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHbIE ~ PEAKIMUH,  OKHUCIUTENb,  BOCCTAaHOBHTEIb,
OKHUCJICHHE M BOCCTAHOBJIEHME, aJJIOTPOIHUs, aM(QOTEpHOCTh, XUMHUUYECKas CBSI3b
(koBaJIeHTHasi, MOHHAs, MeTa/lInyeckas), KpUCTAIIMYecKas pemiérka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XMMHMUYECKOM pEakluu, MpeneibHO JOIMyCcTUMas
koHneHnTpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX TMOHATUH M NPUMEHSTH 3TU
MOHSITHS [TPU ONUMCAHUM BEILIECTB U UX IMPEBPAICHHUIA;

UCIONIb30BaTh XMMHMYECKYI0 CHUMBOJIMKY JJISi COCTaBJ€HHUS (OpMYyJ BEIIECTB U
YpPaBHEHUN XUMUUYECKUX PEAKIN;

ONpeAENsATh BaJCHTHOCTb M CTENEHb OKHUCICHHUS XUMHYECKHX JJIEMEHTOB B
COEIUHEHMSIX Pa3IM4YHOIO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OINpEeACIEHHOMY
KJIaccy CO€AIMHEHHMH Mo (opmyniam, BHJ XMMHUYECKOH CBS3U (KOBaJCHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsii HOHA 10 XUMHYECKOH
dbopMylie, XxapakTep Cpelbl B BOJAHBIX PACTBOPAX HEOPraHMYECKUX COECTUHEHUH, TUI
KPUCTAJITMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbici [lepuoanueckoro 3akona [[. . MenzaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHUE: ONHUCHIBATh M XapaKTepu30BaTh Tabanunyo ¢opmy Ileprnonuueckoit
CUCTEMbl XMMMYECKHUX DJIEMEHTOB: paszlnyaTh MOHATHS «rJaBHas moarpymma (A-
rpynma)» u «mnobouyHas mnoxarpymma (b-rpynma)y, maneie W Oosblive TEPUOJBI,
COOTHOCUTh 0003HAa4YeHMs, KOTOpblE HMEIOTCS B MEPUOAUYECKON Tabiuue, ¢
YHUCIOBBIMHU XapaKTEPUCTHUKAMH CTPOSHHsI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz Aapa, 00IIee YMUCIIO AIIEKTPOHOB M PACHPEACIICHHE UX O 3JICKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEMHEHUM B MpeJenax MaybIX MEePHUOJ0B U TJIaBHBIX MOJATPYNI C YYETOM CTPOEHHS
UX aTOMOB;

KJ1acCU(UIUPOBaTh XMMHUUYECKHE JIEMEHThI, HEOPraHWYEeCKHE BELIeCTBA, XUMHUUECKUE
peakiuu (IO YHCIy W COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY
s exTy, 0 U3MEHEHHUIO CTETIEHEeH OKUCIICHHSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIMEe W cHenu(puIecKkue XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, IOATBEPAKAAsl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUII;

COCTABJISITh YPABHEHHUSI JIEKTPOJIUTUYECKON AUCCOLMALMM KUCIOT, IIEJI04YEeH U COJIeH,
MIOJIHbIE U COKpALIEHHBIE YPAaBHEHUS PEaKIii HOHHOrO OOMEHa, ypaBHEHUS peaKIHid,
MOATBEPXKJAIOIIUX  CYIIECTBOBAHME TI€HETUYECKOM CBA3M MEXAY BeEIEeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLHUI IOCPEICTBOM
COCTABIICHUSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHIA;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOXHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAICHUI B PA3INYHBIX YCIOBUSIX;

BBIYHCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JOJTI0 XUMUYECKOTO AJIeMEHTa 10 (hopMyJie COSIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMUYECKOM peakluu;

coOMofaTh TMpaBWiia IOJIb30BAHMS XMMHUYECKOW TMOCyIoM U 1ab0paTopHBIM
o0opynoBaHuEM, a TakKe IpaBuia OOpallleHUs C BElIeCTBAaMU B COOTBETCTBUH C
MHCTPYKIMSMU 10 BBIIOJHEHUIO JTa00OPATOPHBIX XUMHUECKUX OIBITOB MO MOTY4YEHUIO
¥ cOOMpaHHUIo Ta3000pa3HBIX BEMIECTB (aMMHUaKa M YIIIEKHCIIOTO Ta3a);

MIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaUYECTBEHHbIN COCTAB PA3JIMYHBIX BEIECTB:
pacro3HaBaTh OINBITHBIM IyTEM XJIOpUI-, OpoMuA-, MOAMI-, KapOoHaT-, ¢ocdar-,



CWJIMKAT-, Cynb(dar-, TUIPOKCUI-HOHBI, KATHOHbI aMMOHHS WM HOHBI H3yYEHHBIX
METAJUIOB, IPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BELIECTB;
MPUMEHATh OCHOBHBIE OIEPALUH MBICIUTEIBHON NESITEIbHOCTA — aHAJIU3 M CHHTE3,
CpaBHEHHE, O00O0OIIEHUE, CHCTEMAaTH3alldi0, BBISBICHUE MPUIUHHO-CICICTBEHHBIX
CBSI3€M — ISl M3Y4YEHHS CBOWMCTB BEHIECTB M XMMHYECKHX PEAKIHM, €CTECTBEHHO-
HAay4yHbIE METOJbl TO3HAaHUS — HaONIOJEHHWE, W3MEPEHHEe, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peaibHbI U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Koau4yecTBo 4acoB
Ne HaunmMeHoBaHue pa3iesoB u DJIeKTpOHHbIe (HU(POBHIE)
n/n TeM MPOrpaMMBbl Bceero Koutpoasurie Hpakrieckne o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Paspnea 1. IlepBoHayanbHble XUMUYECKHE IOHATHS
Xumust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubnmoreka [JOK
NPaKTHYECKOHN JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
yeJioBeKa
19 BemiecTBa 1 XumMmuueckue 15 1 bu6nuoreka [JOK
peakiuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pa3nen 2. BaxxHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
51 Bo3znyx. Kucnopon. [lousarue 6 but6mmoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kuciorax 3 1 bubmuoreka [JOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubmuoreka [JOK
OCHOBAHUSIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJIaCChI 11 1 1 but6mmoreka [JOK

HCOPraHNMYCCKUX COC,Z[I/IHGHI/Iﬁ

Htoro no pazaeny 30

https://m.edsoo.ru/7f41837c

Paspnen 3. Ilepnoanueckuii 3axkon u [lepuogudeckasi cucrema xumnueckux 31eMeHToB /1. . MenneneeBa. CTpoeHne aToMoB.

Xumunueckasi cBsi3b. OKHCIHTEIbHO-BOCCTAHOBHUTE/IbHbIE pPeaknuu

[Tepuoanueckuii 3aKOH U
31 Ilepnonnueckas cucrema
' XHMHUYECKUX djieMeHToB /I, M.

Mennene-eBa. CtpoeHue

but6mmoreka [{IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

aToMa

XuMHueckas CBI3b.

3.2 OKHUCIIUTENLHO- 8 bubmmorexa LOK
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTCIIbHBIC PCAKIIUHU
Wroro no pazneny 15 bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢c
bubnuoreka [JOK
Pesepsiioe spens 3 https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/ieioB U TeM undpoBbie
Ne i/m P Kourpoabnbsie IIpakTnuyeckue (1upp )
NPOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paspnen 1. BemecTBo 1 XUuMH4YeCKHE peaKIUA
[ToBTOpeHue u yriuyOieHrne 3HaHui bubnmoreka [JOK
1.1 5 1
OCHOBHBIX Pa3JeNioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bubnuorexa [JOK
' peaxiui https://m.edso0.ru/7f41a636
DNEeKTPOIIUTUYECKAS TUCCOLIUALINS. bubnmoreka [JOK
1.3 8 1 1
XUMHUECKUE PEaKIH B pacTBOpax https://m.edsoo0.ru/7f41a636
Utoro no pazneny 17
Pasnen 2. HemeTa/iibl 1 X COeIMHEHUS
51 OO0m1as XxapakTepucTUKa XUMHUECKUX 4 1 bubnuotexa [JOK
' anemeHTOB VIIA-rpynmnsl. ["agorens https://m.edsoo.ru/7f41a636
: JICMEHTOB -TPYIIIIBL. "
124 P https://m.edsoo.ru/7f41a636
COETMHEHUS
06
23 onewertron VApymma, Asor, dochopunx T ,  BrbmorelloK
' PYHIEL ’ P https://m.edso0.ru/7f41a636
COCTMHECHUS
24 snowommon NAcrpyams Vineponn : 1 ,  BrbmorerlloK
' . PYHIEL ot https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSTMHCHUS
Hroro mo pasneny 25
Paznea 3. MeTa/iibl U X COeINHEHUS
bu6 OK
3.1 O61ue cBoiicTBa METaNIOB 4 Homorexa [

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

3.2 Baxkueiinine MeTaibl U UX COEQUHEHUS

Uroro no pazneny

Paznen 4. Xumus u okpy»kaonias cpeaa

4.1 BemectBa 1 Matepuanbl B )KM3HU YEJIOBEKA
Hroro no paszneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

bubmuoreka [{OK
https://m.edsoo0.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No KoaunuyecrBo yacos DJIEKTPOHHBIE M (poBbIE
u/n Tema ypoka Beero Koutposabubie IlpakTuuyeckue  00pasoBaTe/IbHbIE
padoThbI padoThI pecypchl
1 [Ipenmer xumuu. Ponp xuMuu B 5KU3HU 1 bu6nuorexka [JOK
yenroBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOJAX MTO3HAHUS B XUMUHU 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d227e
IIpakTudeckas padora Ne 1 «IIpaBmira paboTsl
3 B ia60paTopI/H/II;1 IPUEMBI 06pfmeﬂmllz 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAHUEM)
Yucteie BemecTBa 1 cMecH. CriocoObl bu6mmorexa [IOK
4 . 1
paszencHus cMece https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2 «Pa3nencuue
5 Cl\feceﬁ (Ha npuli\aepe OUYUCTKHU HozllsapeHHOﬁ 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d28c8
COIIN)»
bu6mmoreka [IOK
6 ATOMSI 1 MOJICKY T 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE 3IIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubanorexa [JOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClIOXKHBIE BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIDHOE YUEHHE 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumuueckast popmyoia. BaJ'ICHTHI-fOCTI) aTOMOB 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX 3JICMECHTOB
OTHOCHUTENBHAs aTOMHAs Macca. bubnuorexa [JOK
11 1
OTtHocuTenbHASI MOJIEKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1o XUMHYECKOTO DJIEMEHTA B 1 bu6nuoreka [JOK


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

COCTMHEHUU https://m.edsoo.ru/ff0d350c
13 Konnuectso Bemectsa. Moss. MoisspHas bu6mmoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 ®OusndecKue 1 XUMUYECKUE SIBICHUS. bu6mmoreka [IOK
XuMHUECKas peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciioBUs IPOTEKAHUS bu6mmoreka [IOK
XMUMHUYCCKUX peaKiui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUsI MACChl BEIIECTB. bubnmnoreka [JOK
XUMHYECKUE YpaBHCHUS https://m.edsoo.ru/ff0d3b88
17 Brrancnenus komaecTBa, MacChl BEIIECTBA 10 bu6mmorexa [IOK
YpaBHCHHUSM XMMHUYECKHX PEaKIUii https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUECKUX peaKIIni
18 (COGI[I/IHqE))HI/ISIHpa3JIO)KeHI/I$I 3a1\IZeLu;m;1 bubmuoreia LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4€HBI-
19 SHITUKJIOTIEANCT. O60quueHHe u bubnuorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIlis 3HAHUM
20 KonTtponbHas padora Nel no teme «Berectsa bu6mmorexa [IOK
U XUMHUYECKUE PEAKIHID» https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razoB. CoctaB Bo3ayxa.
21 KI/ICJJI'I}(]))[()OI[ — 3JIEMEHT U TIPOCTOE Bei[uy;(cmo. bubmorexa [TOK
https://m.edsoo.ru/ff0d448e
O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCIIOPOJa (peaKIuu OKUCIICHUS, TOPCHHE). bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4614
[Tonsitue 06 oxcuaax
Crioco0sbI MOTy4eHUs KHCIIOPO/ia B
23 nabopaTopun ZIquOMBIMHeIfH(f[CTH. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopoaa
TernnoBoi 3(pPeKT XMMUYECKON peakiuu
24 TIOHSATHE O T(i)l()bMOXI/IMI/I‘-IeCKOM y}l;)aBH:HI/II:I bubmuorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U IHAOTEPMUUYECKUX PEAKIUIX
25 TomumBo (HedTh, yroiab U METaH). bubmuoreka [JOK


https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

3arpsi3HEHHE BO3/yXa, CIOCOOBI €T0
IPEIOTBPAIICHHS

[TpaxTtrueckas padota Ne 3 mo Teme

https://m.edsoo.ru/ff0d4c4a

bubnuoreka [JOK

26 «ITonyyenue n co?upaHHe KHCIIOpO/1a, https://m.edsoo.ru/ff0d4ae?
U3YYCHUE €TO CBOMCTB)»
97 Bonopoa — 3neMeHT 1 pOoCTOe BEIIECTBO. bu6mmorexa [IOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 duzndecKkue 1 XUMAYECKHE CBOMCTBA bu6mmoreka [JOK
Bojopoa. [IpuMenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIIOTAX U COMAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI MmosTy4eHus BOAOPOia B bubnmnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
31 «l?lonyquHe u Eo6ﬂpaHI/Ie BOZIOpOAA bubmorexa [TOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYEHHUE €TO CBOHCTBY»
. . bubnuorexa [JOK
32 MounspHblii 00BEM ra3oB. 3aKoH ABOTajpo https://m.edsoo.ru/ffod542e
Brruncnenus 00bEMa, KoJIMUeCTBA BEIIECTBA
33 rasa 1o ero I/I3B€CTHO;\/Iy KOJIMYECTBY B Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA MIH 00BEMY
Boraucienns 006EMOB ra30B 110 YPaBHECHUIO
34 pEeaKIMK Ha OCHOBE 3aKOHA 06Léz/[11){LIX bubmmorexa [JOK
. https://m.edsoo.ru/ff0d5708
OTHOIIIEHUI Ta30B
35 du3nyecKkre 1 XUMUYECKHE CBOMCTBA BOJIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0d587a
. bubmmoreka [IOK
36 CocraB ocHoBanwmii. [ToHsiTHE 00 HHIUKATOpPAX https://m.edsoo.ru/f0d59e2
Bopna kak pactBoputens. HachlmeHHbie 1
37 HCIfaCLIH_IGI;)HHLIe Il;)aCTBOpLI. MaleOBaH JIOJIST bubmuotexa LIOK
https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
38 [Tpaktruueckas padorta Ne 5 mo teme bubmuoreka [JOK


https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

«IIpuroroBiieHre pacTBOPOB C OIPEACIEHHON
MAaCCOBOM J10JIel PaCTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/ff0d5eba

39 KoHnTtponbHas padora No2 o teme bubmmorexa [JOK
«Kwucnopoa. Bogopon. Boma» https://m.edsoo.ru/ff0d6342
40 OKcuIpl: COCTaB, KiaccuUKaIus, bu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
" Ho:y;elme I/(I) :HOMquCKI/Iz C(];(:)f/'lZTBa Butmorexa LIOK
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHMS: COCTaB, KJIacCU(UKAIINS, bu6nuoreka [JOK
42
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHue u XMMHUYECKUE CBOMCTBA bu6mmoreka [IOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukanms, bu6mmoreka [IOK
44
HOMCHKJIATypa https://m.edsoo.ru/ff0dfee2
45 Ilonyduenue €CKHE CBOMCTBA KHUCIIO bubmorexa LIOK
JydeHHEe U XUMHUYECKHUE CBOMCTBA KHUCIIOT
T https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa, CocoObI bubnmorexa [JOK
46 .
HOJTyYEHHSI, XAMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckast padorta Ne 6. Pemenue
47 SKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIC KJTACCHI HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI»
48 ['eneTnyeckas cBsI3b MEXAY KilaccaMu bubanorexa [JOK
HEOPraHUYECKUX COCTUHECHUI https://m.edsoo.ru/00ad9a50
49 O06001IeHNEe U CUCTEMATH3a 3HAHU bubmiorexa LIOK
HHE Y CUCTEMaTHU3alys 3HaHWH
m 1 https://m.edsoo.ru/00ad9cb?2
50 Kontponbhas padora Ne3 o treme "OCHOBHBIE bu6mmorexa [IOK
KJIaCChl HEOPTaHUYECKUX COeTUHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie TOMBITKY KIacCUPUKAITIT BuGmorexa LOK
51 XUMUYECKHX d1eMeHTOB. [loHATHEe 0 Tpymnmax

CXOOHBIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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ITepnognueckuit 3axoH u [lepuoanueckas

52 cHUcTeMa XUMMUYeCKux 3yemeHToB /1. U. bubnuorexa LIOK
https://m.edsoo.ru/00ada52c
Meneneesa
53 [leproapl, rpynsl, MOATPYIIIEI Bubmmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubmuotexa [JOK
H3oTombl https://m.edsoo.ru/00ada342
CTpoeHHe JIEKTPOHHBIX 000JI0YEeK aTOMOB
55 BJI:MGHTOB HepilponnquKoﬁ cuctemsl /1. U. bubmorexa [JOK
https://m.edsoo.ru/00ada6bc
Meunpgeneena
XapakTeprucTHKa XUMHUYECKOTO 3JIEMEHTA T10
56 eropnonoi)KeHmo B [lepuoanaeckoii cucreme bubmorexa [TOK
https://m.edsoo.ru/00ada824
J. 1. MenneneeBa
3nauenue [leproanueckoro 3akoHa s
57 pa3BuUTHUA HayI;I/I I/III npaktuku. /. 1. " Bubmmorexa HOK
. https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbBIN, IEAAror U rpaskIaHuH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnmnorexa [JOK
XUMHUYECKHX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHHas xumMuyeckas CBsI3b bubnmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nmonsipHasi XUMHU4eCKasi CBSI3b Bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasneHTHast HenmoysipHas XUMHUYECKasl CBA3b bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCICHUS bubmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIILHBIC PEAKITHH bubmorexa [TOK
https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIIH bubmiorexa LIOK
https://m.edsoo.ru/00adb076
65 KonTtponbHas padora Ne4 o reme «CtpoeHue bubmmorexa [JOK

aTomMa. XMMHYECKas CBA3b»

https://m.edsoo.ru/00adbh486
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66 PesepsHblil ypok. O60011eHNE 1 1 bubnnorexa [JOK

cUCTEMAaTH3AIUs 3HAHUHA https://m.edsoo.ru/00adb33c
67 PesepHbIii ypok. O6001IeHHE 1 1 bubmmorexa [JOK

cUCTEMATH3aIUs 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBuslit ypok. O6o001ieHue u 1 bu6nuoreka [JOK

CUCTEMATH3ALIMS 3HAHHIMA https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
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https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/n

10

11

Tema ypoka

[Iepnonnueckuii 3akoH. [lepnonnueckas
CUCTEMA XMMHUYECKUX 3JIeMeHTOB /1. 1.
Menneneena

3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB
XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MIEPHOIOB

Knaccudukanus u HOMEHKIATypa
HCOPTraHNYCCKUX BCILICCTB

Bunpl XMUMHYEeCKOU CBSI3U U TUIIEI
KPUCTAJUIMYECKUX PEIIETOK

Kontponbnas pabora Nel no teme
«IloBTOpEHUE M yriryOiaeHne 3HaHHUHA
OCHOBHBIX Pa3JIeNIoB Kypca § Kiiacca»

Krnaccudukanus XuMHYECKUX PEAKIUN O
pa3IMYHBIM HPU3HAKAM

[ToHsiTHE O CKOPOCTH XMMUYECKOUN pEeaKIINH.
[ToHsiITHE O TOMOTE€HHBIX M T€TEPOTE€HHBIX
peaKImsIx

HOHSITI/IG 0 XUMHUYCCKOM paBHOBeCI/II/I.
®dakTOpHI, BAUSIONINE HA CKOPOCTh
XUMHUYECKON PEAKIINU U TTOJIOKEHUE
XUMHUYECKOTO pPaBHOBECHS

OKHCIUTEITEHO-BOCCTAHOBUTEIBHEIE
pCaKnuu

Teopust 2nEKTPOTUTHUECKON JUCCOLMALIUH.
CunbHbIE U crtaOble AIEKTPOIHUTHI

HNonHble ypaBHEHUS peaknid

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnueckune
padoThI

DJIeKTpPOHHbBIE M (pPOoBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

bubmuoreka [JOK
https://m.edsoo.ru/00adb59e

bubnuoreka [JOK
https://m.edsoo.ru/00adb6b6

bu6nunoreka [JOK
https://m.edsoo.ru/00adb7e2
but6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [JOK
https://m.edsoo.ru/00adhe9a

but6mmoreka [JOK
https://m.edsoo.ru/00adc28c

but6mmoreka [JOK
https://m.edsoo.ru/00adcade

bubnuoreka [JOK
https://m.edsoo.ru/00adcd68

but6mmoreka [{JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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12

13

14

15

16

17

18

19

20

21

22

23

XUMHUYECKUE CBOUCTBA KUCJIOT U
OCHOBAHUH B CBETE MPEICTABICHHUH 00
3JIEKTPOJIUTUYECKON AUCCOIUAIINM

XUMHYECKHE CBOMCTBA COJIEU B CBETE
MIPEJICTABICHHUA 00 AICKTPOITUTUICCKOM
JUCCOIHAIINN

[TonsTHE 0 ruIpoONIU3E CONEn

O000111eHIE U CUCTEMATH3aIIU 3HAHUI

[TpakTuyeckas padora Ne 1. «Perenune
JKCIIEPUMEHTAIIBHBIX 3a7a9»

Kontponbnas padota No2 o teme
«INEKTPOIUTUYECKAS TUCCOIUALIHS.
XUMHUYECKUE PEAKIIMU B PACTBOPAX»

OO1m1ast XxapaKTepUCTHKA raJIOreHOB.
XUMUYeCcKHe CBOWCTBA HA IIPUMEpE XJI0pa

Xnoposogopon. CossiHast KUCIIOTA,
XMMHUUYECKHE CBOMCTBA, MOTyYEeHHE,
IIPUMEHEHUE

[TpakTudeckas pabora Ne 2 o Teme

«ITonyyeHnne COMAHON KUCTOTHI, U3yUCHUE
€€ CBOICTB»

Bbruncienus no ypaBHEHUSIM XUMHUYECKUX
peaKkIyii, eciIi OIMH U3 PEareHTOB JaH B
M30BITKE

OO6mras xapakTeprucTrka 3J1eMeHTOB VIA-
TPYIIIIBI

AnnoTporHbie MOAU(UKALINU CEPHI.
Haxoxnenne cepsl 1 €€ COeIMHEHUI B
npupoie. XMMHUYECKHE CBONCTBA CEephI

https://m.edsoo.ru/00add448

but6mmoreka [{IOK
https://m.edsoo.ru/00add5d8

bubmuoreka [JOK
https://m.edsoo.ru/00add8b2

but6mmoreka [JOK
https://m.edso0.ru/00add9d4

but6mmoreka [JOK
https://m.edsoo.ru/00addd12
bubmuoreka [JOK
https://m.edsoo.ru/00addbfa

bub6nuoreka [JOK
https://m.edsoo.ru/00addecO

bubnunoreka [JOK
https://m.edsoo.ru/00addfe2

bubmuoreka [JOK
https://m.edsoo.ru/00ade104

bubmuorexa [JOK
https://m.edsoo.ru/00ade348

bubmuoreka [JOK
https://m.edsoo.ru/00ade488

but6mmoreka [JOK
https://m.edsoo.ru/00ade64a

but6mmoreka [JOK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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https://m.edsoo.ru/00ade64a

CepoBoziopoi, cTpoeHue, GU3nIEcKue 1

bubmmoreka [JOK

24 XUMHUYECKHE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepel. CepHas KMCIIOTA,

25 (bnmjecm/ll; u XI/II\EI/I‘IGCKI/IC CBOMCTBA Brbmorexa LIOK

’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMHUYECKUE PEaKIINH, JICKAIINE B OCHOBE

26 MIPOMBIIIJIEHHOTO CII0C00a MOJIy4eHuUs bubmuoreka [IOK
CepHOU KUCIIOTHI. X UMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Kalollel Cpeibl COeTUHEHUSIMU CEePhI

97 Brruucnenue MaccoBOi# J0JIM BBIXO/1a bubmuoreka [JOK
MPOAYKTA PEaKIiu https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTrka 31eMeHToB VA-

28 rpynnsl. A30T, pacipocTpaHEHHE B bubnuoreka [IOK
npupoze, GU3NIECKue 1 XUMHIECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMHaK, ero (GU3NIECKue 1 XUMUYCCKHE bubnmnorexa [JOK
CBOWCTBA, OJyUYCHUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o Teme

30 «I?IonyquHe aleMHaKa H3y4YeHUE ero bubmmorexa LIOK

. ’ https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas kuciora, e€ pusndeckue u bubnunorexa LIOK
XMUMHUYECKHE CBOWCTBA https://m.edsoo0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJEN

39 aMMOHHS B KaUeCTBE MUHEPATbHBIX bubnmnorexa [JOK
ynoOpennii. XUMHUYECKOe 3arpsi3HeHNE https://m.edsoo.ru/00adf518
OKPYKaIOIIeH Cpebl COCAMHEHUSIMHU a30Ta
®ochop. Oxeun dpocdopa (V) u pochopuas

33 KI/ICJ'I(I())TE (bml/lje%)lcng) I/IPXI/IEVH/I)qeiHeq) ’ bubmmorexa LIOK

L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJy4YCHUE
Ucnons3zoBanue (1)OC¢)aT(1B B Ka4eCTBE BuGmorexa [OK
34 MUHEpaIbHBIX yI0OpEHHM. 3arps3HeHne

NPUPOIHOH cpenbl hocharamu

https://m.edsoo.ru/00adfc20
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VYraepon, pacpocTpaHeHHe B IPUPOE,

bubmmoreka [JOK

3 (busnUecKkre ¥ XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriepona, ux Gu3ndeckKue u
36 XHMHYECKHE CBOMCTBA. DKOJIOTHUYCCKHUE but6mmoreka [JOK
POOJIEMBI, CBSI3aHHBIE C OKCHIOM YIJIepo/ia https://m.edsoo.ru/00adfebe
(V)
37 VYronpHas KUCI0Ta U €€ CON Bubnmorexa LIOK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas pabora Ne 4 o Teme
38 "l'lfonyqeﬂne yrf)IeKchoro rasa. Bubmiorexa LIOK
https://m.edsoo.ru/00ae027e
KayectBenHnast peakius Ha kKapOoHAT-HOH"
[TepBoHavanbHBIC TOHATHS 00
39 Opll“ilHI/I‘{eCKI/IX BEIIIECTBAX KaK O bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHHSIX yriepoaa
40 Kpemuuii u ero coennnenus bubmiorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5. Permenue
41 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnmoreka [JOK
«BaxkHelIne HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHHUS
Kontponbsnas padora Ne3 o Teme
42 «Baxileﬁmne ieMeTaHHH U UX Bubnuotexa LIOK
https://m.edsoo.ru/00ae0el8
COCIUHCHHUS
OO6m1ast XxapaKTepUCTHKA XUMUYECKHUX
43 3JIEMEHTOB — METAJUIOB. MeTajuinueckas bubnmoreka [JOK
CBSI3b M METAIUTMYECKAsT KPUCTAILTHYCSCKAST https://m.edsoo.ru/00ae103e
peméTka. @U3nyecKue CBOMCTBA METAILIOB
XUMUYECKHEe CBOMCTBA METAILJIOB.
44 DNEKTPOXUMHMUECKUHN Psii HAPSKEHU I bubmmorexa LIOK
https://m.edsoo.ru/00ae1156
METaJIIOB
45 OO6mmwme crmocoOb! MOIYYSHHUS METAIIOB. but6mmoreka [JOK

CnnaBbl. Berancnenus mo YpaBHCHUAM

https://m.edso0.ru/00ael1156
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XUMHNYCCKHUX pCaKHHI}’I, €CJIM OJHH U3
PE€ArcHTOB COACPIKUT IIPUMECHU

46 [TonsiTHe 0 KOPPO3UU METAIIIOB Brbmmorexa LIOK
https://m.edsoo.ru/00ae1278
47 [llenounble MeTaIIBI Bubmorexa LIOK
https://m.edsoo.ru/00ael14b2
48 OKcHIbl ¥ THIPOKCHUIBI HATPHUS U KU bubmiorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [I{emoyHO3eMENBHBIC METAJIIBI — KAJIBIIUN U but6mmoreka [{TOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueitnne coefuHEHNS KaJIbIIHAS bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o0mIeHre U cucTeMaTr3aIusa 3HaHUHA
52 JKécTkoCcTh BOJIBI M CTIOCOOBI €€ yCTpaHESHHSI ];:tlr?::lfl:éel:jasi(.)rljlo 0301886
| e
P — https://m.edsoo.ru/00aelae8
54 J— bubmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubmuoreka [{IOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bu6nuoreka [JOK
%6 AKeneso https://m.edsoo.ru/00ae1d86
57 Oxcunpl, TUAPOKCHUBI U conu xxene3a (1) u bubmuoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHre 1 cucTeMaTh3anus 3HaHUi
o | et T
«BaxHelnme MeTaJuIbl U UX COCAUHEHUS» https://m.edsoo.ru/00ae3de8
60 Brriuucnenus no ypaBHEHUSM XUMUYECKHUX bubnmoreka [JOK
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peaKHI/Iﬁ, €CJIM OJWH U3 pCarcHTOB IdaH B
HU30BITKE UJIN COACPIKUT IIPHUMECH.
BrIunciaeHus MacCOBOM I0JIM BhIXOAa

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

MPOJIYKTa PEaKIINH
61 O060011IeHre 1 cucTeMaTh3alus 3HaHUH 1
62 KonTponbnas padota Ne4 o teme 1
«BaxkHenme METaJlJIbl U UX COCTMHEHUS
63 Bemectsa 1 maTepuasl B IOBCEIHEBHOM 1 bu6nunoreka [JOK
’KU3HH YeI0oBeKa https://m.edsoo.ru/00ae3f50
64 XHAMHMUYECKOE 3arpsI3HEHUE OKPYXKarOIIEn 1 bu6mmoreka [IOK
cpembl https://m.edso0.ru/00ae4270
65 Posb xuMHUM B perieHny SKOJIOTHYECKUX 1 bu6mmorexa [IOK
npooem https://m.edso0.ru/00ae4270
66 PezepaHblil ypok. O600menue u 1 bubmuoreka [IOK
cUCTeMaTH3allUs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O60011eHNE U 1 bubnmnorexa [JOK
CHCTEMAaTH3aLusl 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O60011eH1E U 1 bu6mmoreka [IOK
CHCTEMAaTH3aLusl 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

» Xumus, 8 xinacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenune»
* Xumus, 9 kinace/ 'abpuensn O.C., OctpoymoB WN.T"., CnaaxoB C.A., AKIIMOHEpHOE OOIIECTBO

«M3narenscrBo «IIpocsemienue»

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YAUTEJIA

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHETA
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