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MNOACHHUTEJIbHAS 3AIIUCKA

Pabouast mporpamma mo «Xumumny» mjs 8-9 Kj1accoB COCTaBjIeHA HA OCHOBE:

e ®denepanbHOrO0 TrOCYJApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAapTa OCHOBHOTO —OOIIEro
obpazoBanus ([Ipukas Munmnpocsenierus Poccuu ot 31.05.2021 r. Ne 287) ¢ yuetom [Ipukasa
MunucrepctBa npocsenieHus Poccuiickoin @enepanun ot 18.07.2022 1. Ne568 «O BHEeceHHH
U3MEHEHHH B (QenepaiabHblii roCcylapcTBEHHBIH 00pa3oBaTeNbHBIA CTaHAAPT  OCHOBHOTO
oOmiero o0pa3oBaHus, YTBEPKACHHBIM MpUKa3oM MHHHCTEpCTBa npocBemeHusi Poccuiickoi
®enepanun oT 31.05.2021r Ne287»

e ®epnepanpHON  00pa3oBaTENbHON  TPOrpaMMbBI  OCHOBHOTO  00miero  obpa3oBaHus,
YTBEP)KJICHHON mpuka3oM MuHucTepcTBa TmpocBemieHuss Poccuiickoit ®enepauuu  OT
18.05.2023 1. Ne 370.

e OOII OO0 PT I'BOY «COII B r. Typcyn3ane umenu /1. 1. MenneneeBay;

e Paboueii mporpammsl Bocnutanus PT I'BOY «COII B r. Typcynsage umenu J[. W.
MenneneeBay.

[Tporpamma mo xumuu Aa€T MpeCTaBICHUE O LEJIX, 00IIel cTpareruu o0y4eHus], BOCIIUTAHUS
W pa3BUTHUA OOYydYaIOIIMXCSA CpPEICTBAMH y4eOHOTO TMpeaMeTa, YCTaHaBIMBaeT o00s3aTeIbHOE
MPEIMETHOE COZIEpKaHKe, TPeyCMaTpUBaET paclpeieIeHUe ero 1o KilaccaM U CTPYKTYPUPOBAaHUE IO
paszgenaMm M TeMaM MpPOrpaMMbl MO XHMHHU, ONpEIENseT KOJIWYECTBEHHbIE M KauyeCTBEHHBIE
XapaKTePUCTUKU COJEPKAHUS, PEKOMEHAYEMYIO MOCIEeI0BATENILHOCTh M3YyYEHHUsS] XUMHUH C Y4ETOM
MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX
oco0eHHOCTel 00yJaroIMXCsl, ONMPEACIIET BO3MOKHOCTH MPEAMETa I Peann3alud TPEOOBaHUM K
pe3ylbTataM OCBOCHMS OCHOBHOW 0Opa30oBaTeNbHOM MpOorpaMMbl Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHusl, a TaKkXke TpeOOBaHUM K pe3yiabTaraM OOy4yeHHUS XMMUU Ha YPOBHE LeNel H3ydeHUus
IpeaMeTa U OCHOBHBIX BUOB YUe€OHO-TI03HABATEIbHOM IEATENIFHOCTH 00Y4aromerocsi o OCBOCHUIO
y4eOHOTO collepKaHusI.

3HaHUEe XMMHUU CIY)KUT OCHOBOM Al (hOpPMHUPOBAHHS MHUPOBO33PEHHS OOYUaIOIIETOCs, €ro
MIPEJICTABICHU O MarepualbHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb UTParOT (OpMHUpYyEeMble XMUMHEH
NPEICTABICHUS O B3aMMONPEBPALICHUAX SHEPTUU M 00 SBOJIOIUH BEUIECTB B IMPHPOJE, O IYTIX
pelieHns mo0anbHBIX MPOOIEM YCTONYHMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTrEeTHUECKO,
MUIIEBOM U 3KOJIOTHYECKON 6€30MacHOCTH, IPOOIIeM 31paBOOX PaHEHHUS.

N3yuenne xumuu:

CIOCOOCTBYET peajHu3allMd BO3MOXKHOCTEH Uil caMOpa3BUTHUA M (HOPMHPOBAHUS KYIBTYPHI
JUYHOCTH, €€ 001Iel 1 PyHKIIMOHAIbHON IPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUECKUX CIIOCOOHOCTEH oOydarommxcs,
HABbIKOB X CaMOCTOSITENIbHOM y4eOHOMN N1eATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKIX
yMEHUH, HeOOXOAUMBIX KaK B IOBCETHEBHOM JKU3HHU, TaK U B IPOPECCUOHATBHON JAEATEIbHOCTH;

3HAKOMHT €O CIienU (KON HAyYHOTO MBIIICHUS, 3aKJIa/IbIBACT OCHOBBI IIEJIOCTHOTO B3IJIsA1a HA
€IMHCTBO MPUPOJIBI U YEIOBEKA, SBISIETCS OTBETCTBEHHBIM ATANlOM B ()OPMHPOBAHUHU €CTECTBEHHO-
HAy4YHOH TPaMOTHOCTH 00y4arolInXcs;

crocoOCTByeT (HOPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAaHUSAM, K
MIPUPOJIE, K YETIOBEKY, BHOCHUT CBOI BKJIa/l B 9KOJIOTHYECKOe 00pa3oBaHue 00ydarouxcs.

JlaHHBIE HampaBIeHUS B OOYYEHHUH XHUMHUH OO0ECIIEUMBAIOTCS CIEUU(PUKON COAepIKaHUsS
y4eOHOro mpeaMeTa, KOTOPBIM SBISETCS MeJaroriyeckd aJanTHUPOBAaHHBIM OTpaskeHHuEM 0a30BOM
HayKM XMMWH Ha OIIPENCIEHHOM JTare €€ pa3BUTH.



Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OPUEHTUPOBAH HA OCBOCHHE
O0yJaroMMMHCS CHCTEMbI TEPBOHAYAIBHBIX TOHATUNH XUMHH, OCHOB HEOPraHMYECKOM XHUMHUU W
HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX MTOHATUN OPTaHUYECKON XUMHUH.

CrpykTypa cofepKaHus MPOrpaMMBbI 10 XUMHUH CPOPMHUPOBaAHA HA OCHOBE CUCTEMHOTO MOAX0Aa
K e€¢ u3yueHnro. ColepikaHHe CKJIaJbIBACTCS M3 CUCTEMbI MOHATHI O XMMUYECKOM 3JIEMEHTE M
BEIIIECTBE U CUCTEMBI IIOHATUN 0 XUMHUYECKOH peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI
[0 NPHUHLMILY MOCJIEI0BAaTEIbHOIO Pa3BUTUS 3HAHMM HA OCHOBE TEOPETUUYECKHUX IPEACTaBICHUI
Pa3HOIO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YUYEHHUs O CTPOCHHUH aTOMa U XUMUYECKOU CBS3H;

— IpEeACTaBICHUHN 00 SNMEKTPOITUTUYECKON JUCCOIUAIINH BEIIECTB B PACTBOPAX.

TeopeTndyeckne 3HAHMS PACCMATPUBAKOTCA HA OCHOBE OSMIMUPHYECKH TMOJIYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIILHO OT OJHOTO YPOBHS K APYroMY, BBITIONHSS
¢GbyHKIMM OOBSICHEHHS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH MPaKTUYECKOTO
MIPUMEHEHHUSI U TOTYYEHUS U3Y4aeMbIX BEIECTB.

OcBoeHue mporpaMmbl MO XHMHHU CIOCOOCTBYeT (OPMUPOBAHMIO MPEACTABICHUS O
XUMHUYECKOM COCTABIAIOIIECH HAyYHOU KapTUHBI MUPA B JIOTUKE €€ CHCTEMHOU IIPUPO/IBL, IEHHOCTHOIO
OTHOLIEHUSI K HAyYHOMY 3HAHHUIO M METOJaM IO3HAHMs B Hayke. V3ydeHune XMMHHM MPOUCXOIUT C
MIPUBJICYICHUEM 3HAHUH 13 paHee U3YUCHHBIX YUEOHBIX MpeaAMeToB: «OKpyKaromumii Mup», «bruonorus.
5-7 xnaccel» u «Pu3uka. 7 Kiaace.

[Ipyu M3yuyeHHH XUMHH MPOUCXOAUT (HOPMHPOBAHME 3HAHMA OCHOB XMMHMUYECKOH HAayKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON JEesATENIbHOCTH YelOBeKa W KaK OJHOTO U3
KOMITOHEHTOB MUPOBOU KYIBTYpHI. 3a/1a4a y4eOHOTO mpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUN — Ba)XKHEHIIMX (HaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKUX ITOJOKEHUH,
JOCTYIHBIX 0000IIIEHNH MUPOBO33PEHUECKOTO XapaKTepa, si3blka HAyKH, B TPHOOIICHNN K HAYIHBIM
MeTOAaM MO3HAHUS MPU U3YYEHHH BEIIECTB U XMMHUUYECKUX PEaKlHii, B OPMUPOBAHUH U Pa3BUTHU
MO3HABATENFHBIX YMEHMA H WX MNPUMEHCHHMH B y4eOHO-TIO3HABATENbHOW U y4eOHO-
HCCJIEIOBATENIbCKON JesITeIbHOCTH, OCBOGHUHU IpaBuil 0e30MacHOro OOpalieHHs] ¢ BElleCTBaMHU B
MMOBCEIHEBHOW KU3HU.

[Ipy u3ydyeHMH XHMMHU Ha YpPOBHE OCHOBHOTO 0OIEro oOpa3oBaHUS BaXHOE 3HAYCHHE
npuoOpenu Takue e, Kak:

— (opMUpOBaHHE HHTEIIEKTYyaJbHO PA3BUTON JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATUIO PEUICHUH, CIIOCOOHOW amanTHpoBaThCs K OBICTPO
MEHSIOLIUMCS YCIIOBUSM JKU3HU;

— HampaBlIEHHOCTh OOYy4eHHsI Ha CHCTEMaThdyeckoe MpUOOIIeHHEe OOydJalouIuxcs K
CaMOCTOSITENIbHOIM MO3HABATENbHON JESATENIbHOCTH, HAyYHBIM METOJaM MO3HaHHs, (OPMHUPYIOIUM
MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEHN K XHMHUH,

— obecrieueHrne YCJIOBHH, CHOCOOCTBYIOIIMX MPHOOPETECHUIO OOYYarOIIUMHUCS  OIbITa
pa3HOOOpa3HOW NeATeNbHOCTH, IMO3HAHUS W CAMOMO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOYEBBIX
KOMITETEHIIUH ), UMEIOLIUX YHUBEpPCaJIbHOE 3HAYCHHE ISl pA3JIMYHbBIX BUJIOB JI€ATEIbHOCTH;

— (hopmupoBaHue o01Iel PYHKITMOHATEHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSCHATH M OLICHMBATH SIBICHUS OKPYXKAIOIIETO MHpA, HCIONb3ysd 3HAHUS M OIIBIT,
MOJTy4YEHHBIC TIPU U3YUYEHUU XUMUU, IPUMEHSTh UX MPU PEIICHHH TPOOJIeM B MOBCEIHEBHOM KU3HU U
TPYAOBOM JEATEIBHOCTH;

— (opMupoBaHrue y OOy4YarOUIUXCS TyMaHUCTUYECKUX OTHOIICHWW, MOHMMAHUS IIEHHOCTHU
XUMHYECKHUX 3HAHUH JUIsl BRIPAaOOTKU IKOJIOTHYECKH 11e1eco00pa3HOro NoBeeHUS B OBITY U TPYAOBON
NESATEIbHOCTHU B LEISAX COXPAHEHUs CBOETO 3/I0POBBS U OKPYXKAIOLIEH TPUPOAHOU CPEbL;



— pa3BUTHE MOTHUBAIIMH K O0YYCHHIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA
OCHOBE yCBOCHHS OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis u
HAIPaBJICHHOCTH JaJbHEUIIIETO O0yUCHHUSI.

OOmiee 4yuCIO 4YacoB, OTBEACHHBIX Ul W3YyYEHHs] XUMHUHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi, cocTaBiseT 136 gacos: B 8 kinacce — 68 yacoB (2 yaca B HezIen0), B 9 kiacce — 68 yacos
(2 yaca B HezelNIO).



COILEPKAHUE OBYUYEHMUSA

8 KJIACC

IlepBoHaYanbHBIE XUMHYECKUE IIOHATHUS

IIpenmer xumuu. Poimp XMMHM B KH3HM 4YENOBEKAa. XHMHUS B CHUCTEME HayK. lena W BELIECTBA.
®u3nyYeCcKre CBOMCTBA BEIIECTB. ArperarHoe cocTosinue BemecTB. [[IoHsATHE 0 MeTOAaX MO3HAHUS B XMMUH.
Uucreie BemecTBa U cMecu. CriocoObl pa3ieieHHs] CMECEH.

ATOMBI 1 MOJIEKYIIbl. XUMHUYECKHUE TeMEHThI. CHMBOJIBI XUMUYECKHUX A1€eMEHTOB. [IpoCcThIe 1 c10KHBIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuyeckass GopMmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH MOCTOSIHCTBAa COCTaBa
BemiectB. OTHocuTenbHas aromMHas wMacca. OTHocuTeNnbHash MOJEKyJIspHas wMacca. MaccoBas 10
XUMHYECKOTO 3JIEMEHTA B COCAMHEHUU.

KomnuectBo BemectBa. Monb. MomsipHass macca. B3auMmocBsi3b KOJIMYECTBA, MacChl M 4HUCia
CTPYKTYPHBIX €IMHUI] BelecTBa. PacuéTel Mo popmyrnaM XUMHUYECKUX COETUHEHUH.

du3nuecKrue U XUMHUECKHUE SIBICHUS. XUMUYECKasi peakuusi U €€ Mpu3HaKu. 3aKOH COXPAHEHHSI MACChI
BenlecTB. XuMmuueckue ypaBHeHus. Kiaccudukanus XUMHUYECKUX peakuuid (COeTUHEHHS, pa3IoKEeHHUS,
3aMeIICHHS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYI0H, paBuiIaMu paboThl B 1aboparopuu U nmpuéMamMu oOpamieHus ¢
1abopaTopHBIM O0OPYIOBAHUEM, MU3yUEHUE W OMUCAaHUE (DU3MYECKHX CBOWCTB OOpa3IOB HEOPTaHUYECKUX
BelIeCcTB, HabmoneHue pusndeckux (IJIaBlIeHUE BOCKa, TassHUE JIbJ]a, paCTUPAHHUE caxapa B CTYIIKE, KUIICHHE
Y KOHJICHCALIMS BOJbI) U XUMUUYECKUX (TOPEHUE CBEUH, MPOKAJIMBAHNE MEIHON MPOBOJIOKH, B3aUMOJICHCTBHE
Melna ¢ KHUCIOTOH) sBieHUM, HaOMIOJeHHEe M OMHCaHHE IMPU3HAKOB MPOTEKAHHS XUMUYECKUX PpeaKlHi
(paznmoxeHue caxapa, B3aUMOJEHCTBUE CEPHOUM KHUCIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE TUAPOKCHIA MEIH
(IT) mpu HarpeBaHuu, B3auUMOJICHCTBHE kele3a ¢ pacTBopoM conr meau (1), n3ydenue cnocoboB pazmeneHus
CMecei: C MOMOIIbI0 MarHuTa, (pUIBTpOBaHME, BHIMTAPUBAHUE, TUCTHIUISAIMS, XpoMmarorpadus, MPOBEACHHE
OYHMCTKHU TIOBAPEHHOW COJU, HAONIIOJICHHE U OMHCAHHUE PE3YIbTAaTOB MPOBEAEHUS OIbITA, UIUTIOCTPUPYIOIIETO
3aKOH COXpPaHEHHS MacChl, CO3[JaHIe MOJIEICH MOJICKYH (IIapOCTEPIKHEBHIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — anemMeHT U mpoctoe BemlecTBo. Haxoxaenue
KHCTIOpoJa B mpupojae, pu3nyecKkue U XuMHueckue cBoicTBa (peakuuu ropeHus). Oxcunsl. [Ipumenenue
kucnopoaa. CrocoOsl MOMYYSHHs KUCIOPOAA B JIA00PATOPHH M MPOMBIIIIIEHHOCTH. KpyroBopoT kucioposa B
npupoje. O30H — auIoTponHas MoAUpUKaIUs KACIOPOoAa.

TeruoBoit 3pPeKkT XMMUUECKON peakiiy, TEPMOXUMHUYECKUE YPaBHEHHUS, 3K30- M HHIOTEPMUUYECKHE
peakuuu. ToruBo: yroiab U MeTaH. 3arpsi3HEHUE BO3yXa, YCUJIEHUE MapHUKOBOTO 3¢ (deKTa, pa3pylieHue
030HOBOTO CJIOS.

Bonopon — smemeHT u mpocroe BemecTBo. HaxokaeHue Bojopoia B mpHpone, (U3HUECKHE U
XUMHUYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MoTydeHus. Kucnorer u comnu.

MosnsipHbIii 00bEM ra3oB. Pacu€Tel Mo XMMUYECKUM YpaBHEHUSIM.

®dusnueckue cBOMCTBAa BOAbl. Boma kak pactBopurens. PactBopbl. HachlllleHHBIE M HEHACHILICHHBIC
pactBopbl. PacTBOpuMOCTH BelecTB B BoAe. MaccoBasi 10Jisl BEIIECTBAa B pacTBOpE. XUMUUYECKHUE CBOMCTBA
Bonbl. OcHoBaHusi. Ponb pacTBOpOB B mpupojie W B KU3HU 4YellioBeKa. KpyroBopoT BOAbl B MNpHUPOIE.
3arpsi3HeHUe NTPUPOAHBIX BoZ. OXpaHa U OYUCTKA IPUPOIAHBIX BOI.

Knaccudukanus neoprannueckux coequaennii. Oxcunbl. Knaccudukamus okcumoB: coneoOpasyronme
(OCHOBHBIC, KHCJIOTHBIC, aM(pOTEepHbIE) W HecoyneoOpasyromue. Homenknarypa okcunoB. dusnueckue u
XAMHYECKUE CBOMCTBA OKCUIO0B. [lonyueHne OkCuaoB.

OcHoBanus. Kimaccudukanus ocHOBaHWiA: MIETOYM M HEPACTBOPUMBIC OCHOBaHMSA. HoMmeHkmarypa
OCHOBaHUU. PU3HUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydeHrne oCHOBaHU.

Kucnorel. Knmaccudukanust xkucinor. HomeHnkmarypa KucioT. OuU3MYECKHEe W XMMHUYECKHE CBONCTBA
kucnot. Psan aktuBHocTn MetaiuioB H. H. bekeroa. [1onyuenne Kucior.

Comu. Homenknarypa coseil. @u3ndeckue 1 XMMUYeCKHe CBOCTBa cosel. [lonmyuenne comen.

I'eneTnyeckas cBsi3b MEXK/y KJIacCaMU HEOPTraHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTpeIeNICHUE COJIePKaHUS KHUCIOPO/Ia B BO3AyXe, MOTYYCHHE, COOMpaHUE, pacliO3HABAHUE
U M3y4eHHE CBOMCTB KHCJIOpOAa, HAOIMIONEHHWE B3aWMOJIEHCTBUSL BEIIECTB C KHUCIOPOJOM U YCJIOBHUS



BO3HUKHOBEHUSI M TIPEKpaIleHus] TOpeHus (Tokapa), 0O3HAKOMIJICHHE ¢ 00pa3laMu OKCHIOB M ONHCAHHE MX
CBOWCTB, MOJIy4eHHEe, COOMpaHNe, paclio3HaBaHUE U U3yYeHHE CBOMCTB BOJIOpo/ia (TOpeHue), B3aUMOeCTBHE
Bofopona ¢ okcugoM menu (II) (BO3MOXXKHO HCHONB30BaHUE BHIEOMATEpUAsIOB), HAONIOACHHE OOpPa3IoB
BEIIECTB KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHHS BEIIECTB C Pa3IUYHON
pacTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C OINPEIACIEHHON MAacCOBOM JOJEH PACTBOPEHHOIO BELIECTBA,
B3aMMOJICHICTBHE BOJIBI C METAJJIaMHU (HaTpueM M KaybIlieM) (BO3MOKHO MCIOJIb30BAaHUE BHICOMATEPHUAIIOB),
uccleioBaHne 00pa3I[0B HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOMIONEHHE M3MEHEHUS OKPACKH
WHJIUKAaTOPOB B pacTBOpax KHUCJIOT WM IIENOYeH, n3ydeHue B3anmopaercTBus okcuaa menu (II) ¢ pactBopom
CEpPHOM KHUCIIOTHI, KUCIOT C METAJUIAMH, PEAaKLUi HEUTpaIU3aluHy, [I0JIy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO METaJla JPYTMM M3 PacTBOPA COJIM, PELICHHWE JKCIEPUMEHTAJBHBIX 3a/1a4 IO TEeME
«Baxunenmue Kiaccel HEOPraHMYECKUX COCITUHEHUI.

Iepuonnyecknii 3akoH u Ilepuonuyeckas cucrema xummuueckux iemeHToB /. U. Menaeseena.
Crtpoenne atoMOB. XUMHYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN

[TepBble MOMBITKU KiIaccU(UKALMKA XUMUYECKUX 21eMEHTOB. [IoHsATHE 0 rpynmax CXOAHBIX AJIEMEHTOB
(LIeTOYHBbIE W IIETOYHO3EMEIbHBIE METAJUIbI, TaJIOTCHBI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT
am(OoTepHbIe OKCHUJIBI U THAPOKCH/IBI.

Ilepuonnueckuit 3akoH. Ilepmonmueckas cucreMa xumuueckux sieMeHToB [[. M. MeHneneesa.
Koporkonepruonnast u anmuHHOnepuoaHas ¢opmsl [lepuoauueckoit cucteMbl XUMudeckux 3iemeHToB J[. M.
Menneneea. [lepuonbl u rpynmnel. DU3HYECKUil CMBICT TOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI
DIIEMEHTA.

Crpoenue atoMoB. CoctaB aroMHBIX sjep. M3oTomnbl. DnexkTponsl. CTpoeHUE AIIEKTPOHHBIX 000J04YEK
aromoB nepBbIx 20 xumudeckux eMeHToB [lepuoanueckoii cucremsl JI. . MenneneeBa. XapakrepucTuka
XHMHYECKOTO AJIEMEHTA 10 ero nojioxkeHuto B [lepuonnueckoii cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUs paauyca aroMOB XHUMHUUYECKHUX JJIIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYMIaM U MEPUOAAM.

3nauenue [lepuonnueckoro 3akoHa u [lepuoauyeckoil CUCTEMbI XUMUYECKUX JIEMEHTOB JJIS pa3BUTHUSA
Hayku U npaktuku. J[. I. MennaeneeB — yu€Hbli U rpakJaHUH.

Xumuyeckasi cBsi3b. KoBaneHTHass (TONSpHAST W HEMOJSIPHAs) CBSI3b. DIIEKTPOOTPULIATEIIEHOCTH
XUMHYECKHUX 21€MEHTOB. VIOHHAs CBS3b.

Crenenp okucneHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE peakuuu. IIpomeccsl OKHCIEHUS W
BOCCTaHOBJEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCcnepumenm:

u3yuyeHue oO0pas3IoB BEUIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJIEHCTBUE TUIPOKCUAA ILUHKA C
pacTBOpaMH KHCIOT W IIEN0Yell, MPOBEIECHUE OIbITOB, WJUIIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PeaKIHii (TopeHre, peakiiuy pa3iokKeHUsI, COeTUHEHUS).

Mesicnpeomemmuwie cea3u

Peanu3anuss MeXnpeIMETHBIX CBSI3€M NMPU M3YYEHMM XHMHHM B 8 KJacCe OCYIIECTBIIAETCS Yepes
UCTIONb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITHMA, TaK U MOHSATHH, SBISIFOIIUXCS CUCTEMHBIMU IS
OTJIETIbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKIIA.

OO01mue ecTecTBEeHHO-HAYyYHBIC MOHSATHUS: HAaydHBIA (DaKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CUHTES3,
KJ1acCU(pUKaIus, IepUOAUYHOCTb, HAOIIOIEHHE, SKCTIEPUMEHT, MOJIEIMPOBAaHUE, U3MEPEHHE, MOJEIb, BJICHHE.

®dusnka: Marepusi, aroM, 3JIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHUJA, H30TOIbI, PaJu0aKTUBHOCTD,
MoOJIeKyJIa, AIEKTPUUYECKUH 3apsil, BEIIECTBO, TeJI0, 00bEM, arperaTHOE COCTOSIHUE BEILleCTBA, a3, (u3nuecKue
BEJIMYMHBI, EAUHULIBI U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocuntes, npixanue, buocdepa.

I'eorpadus: armocdepa, ruapocdepa, MuHEpabl, TOPHBIE TOPOJIBI, MOJE3HBIE UCKONIAEMBbIE, TOIUIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMH4YecKasi peaKkius

[Tepuoanueckuii 3akoH. [lepuognyeckas cucrema xumudeckux anemeHToB . 1. MenneneeBa. Ctpoenne
aTOMOB. 3aKOHOMepHOCTI/I B U3MCHCHUU CBOﬁCTB XUMHUYCCKHUX DBJICMCHTOB HepBBIX TpéX HepI/IOI[OB, Kajausd,
KaJIbIIMSI M UX COCTMHCHHH B COOTBETCTBHUU C MOJIOKEHUEM d1eMeHTOB B [lepronnueckoit cucteMe u CTPOCHHEM
X aroOMOB.



CrpoeHue BemiecTBa: BBl XMUMHYECKOW CBA3U. THIBI KPUCTAJUIMUECKUX PEHIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKOM CBSI3U.

Knaccudpukanus u HOMEHKJIATypa HEOPTaHMYECKHX BEIIeCTB. XHWMHYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIMXCS K Pa3jIMYHbIM KJIACCaM HEOPTaHUYECKUX COEIMHEHUH, FeHeTUYeCKasi CBsI3b HEOPraHWYEeCKUX
BEIIECTB.

Knaccudukanus XuMHUUeCcKUX peakuil Mo pa3IMyHbIM MpPU3HAKaM (IO YHUCITY U COCTAaBY y4acCTBYIOLIUX
B pEaKIIMH BEIIECTB, MO TEIIOBOMY 3 DEKTY, 0 M3MEHEHHUIO CTENICHEW OKUCIICHUS XUMUYECKUX AIIEMEHTOB,
no oOpaTMMOCTH, MO YYacTHUIO KaTalu3aropa). DK30- U SHIOTEPMHUUYECKHE PEaKIHH, TEePMOXHUMHUYECKHE
YpaBHEHUS.

[TonsiTe o ckopocTH xumHueckoil peakuuu. [loHsTHe 00 0OpaTHUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusix. [loHsTHE 0 TOMOTE€HHBIX U TeTeporeHHbIX peakuusax. [lousarue o karanuze. [loHATHE 0 XUMHYECKOM
paBHOBecuu. DakTOpbl, BIMSIONIME HA CKOPOCTh XUMHYECKON pEaKIUU U TOJOXKEHHE XUMHUYECKOTO
paBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, AIIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAHOBUTENbHON peakuuu. CocCTaBleHHWE YpaBHEHUN OKHMCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKUUA C
MCIIOJIb30BaHUEM METO/Ia SJICKTPOHHOr0 OanaHca.

Teopust AMEKTPOTUTUYECKOM AMCCOLUMALMU. DNEKTPOIUTHI U HEIEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JAMCCOLMALMM BEHIECTB C PA3MYHBIMU BUJAMU XUMUYECKON CBsi3u. CTeneHb IUCCOIUAIUU.
CunpHbI€ U ci1a0bIe AIEKTPOIUTHL.

Peakuium noHHOTO OOMEHa. YCIOBHSI IPOTEKAHUS PEaKkIii MOHHOTO OOMEHa, MOJHBIE U COKPAIEHHbIE
WOHHBIC ypaBHEHHs peakiuil. CBOWCTBAa KHCJIOT, OCHOBAaHMH M COJIeH B CBETE IMPEACTABICHUN 00
AIIEKTPOIUTHYECKON qucconuanuu. KauecTBeHHbIe peakiuu Ha HOHbL. [ToHsTHE O TuApONH3e Coel.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISMU KPHUCTAUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEUIECTB — METAJUIOB U
HeMeTauloB (Tpaduta W anmasa), CIOKHBIX BEIIECTB (XJIOpHMa HATPHs), HCCICIOBAaHUE 3aBUCHUMOCTH
CKOPOCTH XUMHUYECKOW PEaKIUU OT BO3IACHCTBHS Pa3IMYHBIX (DAaKTOPOB, UCCIICIOBAHUE IEKTPOIPOBOTHOCTH
pPacTBOPOB BEHIECTB, MpPOIECca JUCCOLUUALUN KHUCIOT, 1enoueil U coneld (BO3MOKHO MCIOJIb30BaHUE BUIECO
MaTepuayioB), MPOBEIACHHUE OIBITOB, WUTFOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS peakluii MOHHOTO OOMeHa
(oOpa3oBaHue ocajaka, BBIJIEICHHE Traza, OOpa30BaHHWE BOJBI), OMBITOB, WJUIIOCTPUPYIONIUX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTEIIBHBIX PEAKIUi (TOpEHUE, PeaKINK Pa3IOKEHUs, COSTUHEHHS ), pACTIO3HABAHHE
HEOPraHMYECKHUX BELIECTB C MOMOIIBI0 KaYeCTBEHHBIX PEaKIUil Ha MOHBI, PELIEHUE AKCHEPUMEHTATbHBIX
3azad.

HemeTasibl M MX coeTMHEHUS

OO01mas xapakTepucTrka ranoreHoB. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTETICHH OKHCIICHUSI.
Crpoenue u pusnyeckre CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XMMHUYECKHE CBOWCTBA HA TIPUMEPE XJIOpa
(B3auMOJEIiCTBHE C MeTaJUIaMU, HEMEeTaJUIaMH, IenodaMu). Xiaopoogopoa. ColsiHas KUCIOTa, XUMUYECKUE
CBONCTBA, MOJIy4YEHHE, TPUMEHEeHUE. JlelicTBre XJ10pa U XJIOPOBOIOPO/Ia HAa OpraHu3M 4desioBeka. BaxkHenme
XJIOPUBI U UX HAXOXKJEHUE B IPUPOJIE.

OO6mas xapakrepuctuka meMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpPHBIC
cTernieHu okucieHus. CTpoeHne W (HU3MUECKHE CBONCTBA IMPOCTBIX BELIECTB — KHUCIOPOIAa M CEpHI.
AnnorponHbie MOAMGUKAIIMK KUCIOpOJIa U cephl. XMMHUYECKHUE CBOWCTBa cepbl. CepoBOIOpOMA, CTPOCHUE,
dusznueckre U XUMHUYECKHE CBOWCTBA. OKCHIBI CEpbl KaK MPECTABUTEIM KHUCIOTHBIX OKcHIOB. CepHas
KHCJIOTa, GU3NIECKHE U XUMUYECKHE CBOMCTBA (00IIIME KaK IIPEICTaBUTEINS KJlacca KUCIIOT U crieiuduaeckue).
XVUMUYECKHE PEeaKIUy, JEeKallFe B OCHOBE IPOMBIIIJICHHOTO CIOC00a TMONYyYeHUsT CEPHOM KHUCIIOTHI.
[Tpumenenue cepHoit KUCIOTHI. COMM CEpHOI KUCIIOTHI, KAYeCTBEHHAs peakius Ha cyiabdar-uoH. Haxoxnenne
cepsl U €€ COeAVMHEHUN B IpupoAc. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOWIECH Cpelbl COCNMHEHUSMU CEphbl
(KUCTIOTHBIE JOXKIH, 3arps3HEHUE BO3AyXa M BOJOEMOB), CITOCOOBI €ro IIPeI0TBPAICHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS arOMOB, XapaKTEpHBIE
CTEMEeHH OKHCIIEeHUs. A30T, pacpoCTpaHeHHe B pupoje, Guznyeckue U XuMudeckue cBoiictBa. Kpyrosopor
azota B mpupone. AMMHAK, ero (GU3NYECKUe U XUMHUYECKUE CBOWMCTBA, IMOJiyueHHWE W npuMeHeHue. Conu
aMMOHUSL, UX (PU3NUECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha HOHbl aMMOHHSI.
A3oTHas KuCIIOTa, €€ monydeHue, (pu3ndeckue U XMMUYECKHe CBOMCTBA (00Iue KaK MpeCcTaBUTeNs Kiacca
KucnoT u cnenuduyeckue). lcrnonp3oBaHe HUTPATOB W COJNEM aMMOHMS B KayeCTBE MHMHEpATbHBIX
ynoOpeHuii. XUMHYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpelbl COSAMHEHUSMU a30Ta (KUCIOTHBIC IOXK[IH,
3arpsi3HEHUE BO3/yXa, MOYBHI U Bog0EéMOB). Docdop, ammmorponubie Mmoaudukanuu Gocdopa, puzndeckue u



xumuyeckue cpoiictBa. Oxcun pocdopa (V) u docdopnas kuciora, Gu3nMUecKue U XMMUUECKUE CBOICTBA,
nosryaerue. Mcmnons3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YIOOPEHUIA.

OOmas xapaktepuctuka 31eMeHTOB I[VA-rpynnbel. OcoOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
CTETNEHH OKHUCIICHUS. YTIIEPOA, alNIOTPONHbIE MOAU(DUKAIMK, PACIPOCTPAHEHUE B MpHUpoOJe, pusndeckue u
XUMHUYeCcKue cBorcTBa. Ancopouus. Kpyrosopot yrinepona B npupone. OKCHibl yriepoaa, ux (puzndeckue u
XUMHYECKHE CBOWMCTBA, JCHCTBHE Ha >KUBBIE OPraHU3MBbI, MOJTYYEHHE M NPUMEHEHHUE. OKOJOTHYECKUE
npo0ieMsbl, cBA3aHHbIE ¢ OKcuaoM yriepona (IV), rumoresa rmo6aibHOro MOTEIUICHUS KJIMMaTa, TapHUKOBBIN
3¢ ¢dekt. YroapHas KHCIOTa U €€ CoNd, UX (PU3NYECKUE U XUMUYECKHE CBOMCTBA, MOJIyueHUE U IPUMEHEHHE.
KauecTBennas peakiuss Ha KapOoHaT-uoHbl. Vcmonmp3oBaHue KapOOHATOB B OBITY, MEIHIIMHE,
MPOMBILIEHHOCTH U CEITLCKOM XO3HCTBE.

[TepBoHauanbHBIC MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCAMHEHHSX yriepoaa (MeTaH, JTaH,
STUJICH, alleTUJIeH, 3TaHOJ, INHIIEPUH, YKCyCcHasi kKucioTta). [IpupoaHpie HCTOUHUKN YIJIEBOIOPOIOB (Yrodb,
IPUPOHBINA Ta3, He(PTh), IPOIYKTHI UX NepepabOTKH (OEH3MH), UX POJIb B OBITY U IPOMBIIIIEHHOCTH. [ToHsATHE
0 OHOJIOTMYECKH BaXKHBIX BEUIECTBaX: JXKUMpaX, OeNkax, YIIeBOAaX — M HMX POJIM B KHU3HU YeEJOBEKa.
MarepuanbHO€ €AMHCTBO OPTaHUYECKUX U HEOPraHUYECKUX COEINHEHUI.

KpemHnii, ero pusndeckre u XuMUYECKHE CBOMCTBA, MOTydeHUEe U mpuMeHeHue. CoeTMHEHUST KPEMHUS
B mpupozae. O6mue npeacrasieHus o6 okcuzae kpemuus (IV) u kpemuueBoil kuciore. CHIMKAThl, UX
UCIIONB30BaHUE B OBITY, B TPOMBIIUICHHOCTH. BaKHEHIIIMEe CTPOUTENBbHBIE MaTepualbl: KepaMHKa, CTEKJIO,
[IEMEHT, OeToH, jkene300eToH. [IpoOmembl 0€30macHOTO MCMONIB30BAHUS CTPOMTEIIBHBIX MaTepHajioB B
MTOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4yeHHne 00pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI, TPOBEIEHNE KaueCTBEHHBIX
peakuuii Ha XJIOPUI-UOHBI U HAOJIONEHNE TPU3HAKOB UX MPOTEKaHUs, OMBITHI, OTpakarouue Gu3nIecKue u
XMMHUYECKHE CBOICTBAa TaJlOTCHOB W HUX COCOUHEHUH (BO3MOXKHO HCIOJIBb30BAaHHE BHEOMATEPUAJIOB),
03HAaKOMJICHHE C 00pa3IiaMu XJIOPHUIOB (TAJIOTCHHUIOB), 03HAKOMJICHHE ¢ 00pasiamMu Cephl U €€ COSTUHECHUSIMHI
(BO3MOXHO HCIOJIH30BaHUE BUACOMATEPUAIIOB), HAOIIONEHUE Tpoliecca 0OyITIMBaHUs caxapa Mo AeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, U3YYCHHE XUMHUYECKHX CBOWCTB pa30aBICHHON CEpHON KHUCIIOTHI,
IpoBe/IeHHE KaueCTBEHHOHN peakIuy Ha Cylb(aT-uoH 1 HaOIoieHue Mpu3HaKa e€ MpoTeKaHus, 03HaKOMJICHUE
¢ (¢u3myeckuMu CcBoOWicTBaMu a3zora, Gochopa W UX COCAMHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BUJICOMATEpUAIIOB), 0Opa3laMy a30THBIX U (OCPOPHBIX YI0OpeHUil, monyueHne, cooupanue, pacro3HaBaHue
U HU3Y4YCHHE CBOWMCTB aMMHUaka, MPOBEJEHHE KAYECTBEHHBIX PEaKIUil Ha HMOH aMMOHUS U (ocdaT-uoH U
U3yYEHUE IPU3HAKOB HX IPOTEKaHUs, B3aUMOJCHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEJBIO
(BOBMOXKHO HCITIOJIb30BaHUE BHJIEOMATEPUAJIOB), M3y4EHHE MoOJeNied KPHUCTAJUIMUYECKHX PEeHIETOK ajiMasa,
rpaduta, QymiepeHa, 03HAKOMJICHHE C MPOIECCOM aacOpOLUU PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM
YIIIEM U YCTPOHCTBOM IIPOTHUBOTa3a, MOTy4eHrue, coOupaHue, paclio3HaBaHUE U H3y4eHHE CBOMCTB YIJIEKHCIIOTO
ra3a, TpPOBEJCHHE KAYeCTBCHHBIX peaklMii Ha KapOOHAT M CUJMKAT-MOHBl U HU3yYEHUE NPHU3HAKOB HUX
MPOTEKaHUs, 03HAKOMJIEHHE C MPOAYKLIMEW CHIMKATHOW MPOMBIIUIEHHOCTH, PELIEHHE SKCIEPUMEHTaTbHBIX
3a7a4 1o teMe «BaxxHenIre HEMETAJIbI U UX COEIMHEHUSI.

MeTanabl 1 UX coeIMHEHHUS

OO0masi xapakTepUCTHUKa XMUMHYECKHX JJIEeMEHTOB — METAJJIOB HAa OCHOBAHWM WX TIIOJOXKEHUS B
[lepuoanyeckoii cucreme xumuueckux dieMeHToB J[. M. MenpaeneeBa u crpoeHusi atoMoB. CTpoeHue
MeTauIoB. MeTajuinueckasl CBs3b M METAIMYECKas KPUCTAIIMYECKas PeHIETKa. DIEKTPOXUMUUYECKUM Psif
HampspKeHUH MeTaiioB. du3nueckue W XMMHYECKHE CBOMCTBa MeTayuioB. OOmme crocoObl MOTydeHUs
MeTayuioB. [IoHATHE O KOPPO3MHM METAJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CriaBbl (CTajb,
YyT'yH, TIOPATIOMUHUHN, OpOH3a) U UX PUMEHEHHE B OBITY U MTPOMBIITUICHHOCTH.

[[{emounble MeTaybl: moOJIOkeHHE B llepuoauueckod cucreme XuMuyeckux isneMeHToB JI. H.
MenneneeBa, CTpoeHHE MX arOMOB, HaxoXieHue B mpupozge. Puznyeckue M XUMHUYECKHE CBOWCTBA (Ha
npuMmepe Harpus U Kaiaus). OKCUIbI M THAPOKCUIBI HATPUs U Kanusl. [[puMeHeHue mieouHbIX METaIIOB U UX
COETUHEHUN.

[IlenoyHO3eMeENBHBIE METAJUIBI MATHUN U KaJIbLH: MOJI0KeHUE B [leproanyeckor CuCTEME XUMUYECKUX
anemenToB Jl. . MenzeneeBa, CTpOCHHE MX aTOMOB, HAXOXJ€HHE B mpupoae. PU3nyecKkue U XMMHUYECKHE
CBOWCTBA MarHus M Kajiblivsl. BaxkHele cCoeqMHEHHSI KaTblus (OKCHI, THIPOKCU, CONH). JKECTKOCTH BOJIBI
1 CcrIocoObI €€ yCTpaHeHHS.



Amomunuit: nonoxenue B lleprogmueckoit cucteme xumudeckux snnemeHToB J[. M. Menneneesa,
CTPOCHHE aroMa, HaxOKJIeHHE B npupojae. Pu3nueckue U XMMUUECKHUE CBOWMCTBA aIFOMUHUA. AMGOTEpHbIE
CBOMCTBA OKCHUJA U TUIPOKCHIA aTFOMUHHUS.

Keneso: nonoxxenue B [leprognueckoit cucteMe xumuieckux smemeHToB . M. Menaeneesa, crpoenue
aToMa, HaxoxXJIeHHue B npupojae. Pu3nueckue U XMMUUECKUEe CBOMCTBA kemne3a. OKCUIbI, TUIPOKCUIBI U COITH
xkenesa (I1) u sxenesa (I1I), ux coctas, CBOMCTBA U TIOJyUCHHE.

Xumuueckuii IKCnepumenm:

03HaKOMJICHHE C 00pa3IiaMy METAJIJIOB U CTUIABOB, MX (PM3MYECKUMH CBOMCTBAMU, U3yUEHHUE PE3YJIbTATOB
KOPPO3HH METAIJIOB (BO3MOXKHO HCITOJIb30BAaHUE BUICOMATEPUAIOB), 0COOEHHOCTEH B3aUMOICHCTBHUS OKCHIA
KaJIbLIUsI U HATPUsI C BOJIOW (BO3ZMOXKHO MCITOJIb30BAHKME BHJICOMATEPUAIIOB), UCCIEAOBAHNE CBOMCTB HKECTKOM
BOJIBI, TIPOIIECCA TOPEHUS JKele3a B KUCIOponae (BO3MOXKHO HCIIONB30BAHUE BUACOMATEPUANIOB), MPU3HAKOB
MPOTEKAHMUsSI KAYECTBEHHBIX PEAKIU Ha MOHBI: MarHus, KaJbIUs, aJlOMUHMS, ITMHKA, xKene3a (1) u xemesa
(III), menu (1I), HaGmrofeHIE ¥ OMTHCAHKE MTPOLIECCOB OKPAIIMBAHUS IJTAMEHN MOHAMU HATPHSI, KIS U KaJIbIIHS
(BO3MOKHO UCIOJIb30BAaHKUE BUCOMATEPHAIIOB), UCCIEA0BaHHE aM(pOTEPHBIX CBOMCTB THAPOKCUIA ATFOMUHUS
U TUAPOKCHIA IIMHKA, PEIICHHE OJKCHEePUMEHTANIbHBIX 3aJad 1o Teme «BaxkHeine Metamwibl M UX
COCIUHCHUS.

XuMus H OKPY:KAK0IIAs cpeaa

BemecrBa u marepuansl B IOBCEIHEBHOM XU3HU 4YEJIOBEKA. be30macHOe HMCIOJIb30BaHHUE BEUIECTB U
XUMUYECKHUX peakiuii B ObITY. [IepBasi mOMOIIb TPU XUMHUYECKUX 0YKOTaX M OTPABICHUSIX.

XUMHUYECKOe 3arps3HEHHE OKPYXKAIOMIEH cpensl (MpeaenbHas MOMYCTUMAas KOHIICHTPAIUS BEUIECTB,
nanee — [1/1K). Posb XuMuu B pelIeHUH KOJIOTHIECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

H3y4eHHE 00pa3IioB MaTepHAIOB (CTEKIIO, CTNIABBl METAJIIOB, MTOJIMMEPHBIC MAaTEPUATTB).

Mexxcnpeomemnvle ceasu

Peanuzanmsi MEXNpeIMETHBIX CBSI3€M NPU U3YYEHUH XUMHU B 9 KIIacC€ OCYILECTBIACTCS 4Yepes
MCIIONb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITHA, TaK U MOHSATHH, SBISIFOIIUXCS CUCTEMHBIMU IS
OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01mure ecTecTBeHHO-HAyYHBIC MOHSATHS: HAaydHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIH3, CUHTE3,
KJaccuukaiys, IepuoaANIHOCTb, HAOIIOICHHE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE,
NapHUKOBBIN 3P EKT, TEXHOIOTHs, MaTCPUAIIbI.

®du3uKa: Marepus, aroM, BJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, W30TOIbI, PaJuOaAKTUBHOCTb,
MOJIEKYJIa, AIEKTPUUYCCKUN 3apsisi, TPOBOJHUKH, MOTYIPOBOTHUKH, AUIICKTPUKH, (DOTOAIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PacTBOP, PAaCTBOPUMOCTh, KpPHCTAUTMYECKAs PEIIETKa,
CIUTaBbl, (DM3MYECKHE BEIMYMHBI, CIUHUIIBI U3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
CounHize.

Buonorus: porocunres, apixanue, buocepa, skocucTeMa, MUHEpaIbHbIE YI00PEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHThI, MUTATEIbHbBIE BEIIECTRA.

leorpadus: armocdepa, ruapochepa, MUHEpANBI, TOPHBIE MTOPOABI, TOJIE3HBIE UCKOTIAEMBIE, TOTUIHBO,
BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHMUS

JIMYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE PE3YNbTaThl OCBOSHHS IPOrPaMMbI OCHOBHOTO 00I1Iero 00pa30BaHMs JOCTUTAIOTCS B XO/I€
00y4YeHHsI XMMUHU B €IMHCTBE y4E€OHON U BOCIIUTATEILHOMN I€ATEIbHOCTH B COOTBETCTBUH C TPAJAULIMOHHBIMU
POCCUHCKUMH COIIMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, NPHHATHIMA B OOIIECTBE
IpaBWJIaMd M HOpMamMH I[OBEIEHHS M CIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS, CaMOPa3BUTHUS U
COITMATM3AINHA O0YJArOIITUXCS.

JIMYHOCTHBIE pe3yIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJACTBOBATbCS CHCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMI U pacIIUpeHHe ONbITa JESATeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) maTprMoOTH4€eCKOr0 BOCTIMTAHMS:

LIEHHOCTHOT'O OTHOILEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, UICTOPHUYECKOMY M HAay4HOMY HACJIEIHIO,
MOHMMAaHUS 3HAYCHHUs] XUMHUYECKOW HayKd B JKU3HM COBPEMEHHOrO OOIIECTBa, CIIOCOOHOCTH BJIA/NETh
JOCTOBEPHOHM MH(OpMaIen 0 MepeoBbIX TOCTHKEHUAX U OTKPBITUSX MHUPOBOM M OT€UECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOICTBE MUpa U 00IIECTBa;

2) rpa:KIaHCKOr0 BOCIIUTAHUS:

NPEJICTaBICHUS O COLHUAIBHBIX HOpPMax W MpPaBUJIAX MEXJIMYHOCTHBIX OTHOILIEHHH B KOJUIEKTHBE,
KOMMYHUKaTHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, YUeOHOUCCIEI0BATEILCKON, TBOPUECKON U
JIpYTUX BUJAX JIE€ATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOU AEATEIbHOCTU NMPHU BHIIOIHEHUH
y4eOHBIX, I03HABATENIbHBIX 3a/1a4, BHITTOJHEHUN XUMUYECKUX KCIIEPUMEHTOB, CO3/1aHUH YUEOHBIX POEKTOB,
CTpPEeMJICHHS K B3aMMOIOHUMAHUIO M B3aUMOIIOMOIIIM B IIpOIecce ITON yueOHOM AesITeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE ITOBEIECHUE U MOCTYIKH CBOMX TOBApUIIEH C MO3UIMM HPABCTBEHHBIX M MPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHMS:

MHUPOBO33PEHYECKHE TPEACTABICHUSI O BEIIECTBE U XUMHUYECKOM peaklMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKH M COCTABIIAIOIIME OCHOBY AJI IOHMMAaHMUS CYLUIHOCTU Hay4qHOMU
KapTUHBI MUPa, IPEACTABIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/IbI, B3AUMOCBS3AX YEJIOBEKa
C IPUPOJHOU CPENOH, O POJIU XMMHUU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTeIbHbIE MOTHBBI, HAPABJICHHbIC HA TIOJIyYEHHE HOBBIX 3HAHUM 110 XUMHU, HEOOXOUMBIE IS
00bsicHEeHHsI HaOJII0IaeMbIX TPOLIECCOB M SIBICHUH, MMO3HABATEIbHOW, WH(GOPMALMOHHON M YUTATEIbCKON
KyJAbTYpbl, B TOM 4YHCJE HABBIKOB CAMOCTOATEIbHOM paboThl C y4yeOHBIMH TEKCTaMH, CIPaBOYHON
JUTEPATYpOH, TOCTYITHBIMU TEXHUYECKUMHU CPEICTBAMH WH(OPMALIMOHHBIX TEXHOJIOTHH;

uHTEpec K OOy4YyeHHI0 U TMO03HaHUIO, JI0003HATENbHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caMo00pa30BaHUIO, TPOCKTHOM M  HCCIENOBAaTEIbCKOM  JEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpPaBJICHHOCTU U YPOBHs 00y4eHHUs B JaJIbHEUIIEM;

4) popmMupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAHHME LIEHHOCTH J>KW3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3[0pOBBIO, YCTaHOBKM Ha
30POBBI 00pa3 KH3HH, OCO3HAHUE TOCIEJACTBHA W HEMPUSATHE BPEIHBIX NPUBBIUCK (YHOTpeOIeHHS
AJIKOTOJIsI, HAPKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOJIIOJICHUST TIPaBUJI OE30MaCHOCTH TPHU OOpaIeHUU C
XUMHUYECKUMH BEIIECTBAMU B OBITY U peabHOM KU3HU;

5) TpynoBoro BocnuTaHMs:

UHTEpEeC K MPAaKTUYECKOMY M3YyUEHHIO MpOo(deccHil W Tpyaa pasiuyHOro poja, yBaKeHHE K TPyay U
pe3yabTaTtaM TPYIOBOH AESITeNIbHOCTH, B TOM YHCIIE Ha OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUM 110 XUMUH,
OCO3HAHHBIH BHIOOP WHAMBHUIYAIBbHOM TPACKTOPUU IPOAOIDKEHUS OOpa3oBaHUS C yYETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH, YCHEIIHOU
npo¢eCCUOHAIBHONW JEATENIbHOCTH M Pa3BUTHA HEOOXOIUMBIX YMEHHH, TOTOBHOCTH AJalTHPOBATHCS B
npodeccroHanbHON CpeIe;

6) 3K0J10rHYeCKOro0 BOCIIUTAHUS

9KOJIOTUYECKH 11e1eco00pa3HOe OTHOIIEHUE K MPUPOJAE KaK MCTOYHHMKY KU3HU Ha 3emiie, OCHOBE eé
CYIIECTBOBAaHHUS, TOHUMaHHUE IIEHHOCTH 310pOBOT0 U Oe301acHoro o0pasa )XKU3HU, OTBETCTBEHHOE OTHOLIICHHE
K COOCTBEHHOMY (PM3MYECKOMY M ICHUXHUYECKOMY 3/I0pPOBBIO, OCO3HAHME IIEHHOCTHU COOJIIOACHUS MPaBHII



0€301acHOTO MOBEICHUS TIPU PabOTe C BEIIECTBAMU, a TAK)KE B CUTYAIIUSAX, YTPOKAIOIINX 3OPOBBIO U KU3HU
JIIOJIEI;

CIIOCOOHOCTH IPUMEHSTH 3HAHUS, TIOTy9YaeMble MPU U3yYCHUN XUMUH, IS PEIICHUS 3314, CBI3aHHBIX
C OKpYXawlled NpUPOAHON Cpeod, i1 TOBBINIEHUS YPOBHS JKOJOTMYECKON KYIbTYpbI, OCO3HAHMUS
[100ATBHOTO XapakTepa JKOJIOTUYECKUX MPOOJIIeM M IMYTeH WX PEeIIeHUs TMOCPEACTBOM METOJOB XUMUH,
9KOJIOTUYECKOTO MBIIIJICHUS,, YMEHUS PYKOBOJICTBOBaTbCsi UM B I03HABaTENbHOM, KOMMYHHMKaTUBHOW H
COLIMAJIbHOM MPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATbI

B cocTtaBe meTanpeaMeTHBIX pe3ylIbTaTOB BBIACIAIOT 3HAYMMbIE 111 (OPMUPOBAHUS MUPOBO33PEHHUS
oOlIeHayyHbIe TOHATHS (3aKOH, TEOpHs, MPUHIUI, TUMOTE3a, (aKT, CUCTeMa, MPOIECC, IKCIEPUMEHT U
Jpyroe.), KOTOpbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpEAMETax M MO3BOJISAIOT Ha OCHOBE
3HaHUH M3 3TUX MpeaIMeTOB (OPMHUPOBATH MPEICTABICHHE O IIEIOCTHOM HAydyHOW KapTHMHE MHpa, H
YHHUBEpCaJbHble y4yeOHble JeHCTBUS (ITO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, DETYISITUBHbBIE), KOTOpHIE
obecrneunBalOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSATEIHHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHUIO
y4eOHOM e TETHHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJIbHBIE YUeOHbIE 1eiCTBUS

Ba3oBLIe JJornueckue aqelicTBUA:

YMEHUS UCIONb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS] IPU OCBOCHUM 3HAHUMN: PACKPBIBATh CMBICI
XUMHUYECKUX TOHATHI (BBLACNATh UX XapaKTepHbIe MPHU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C JIPYTHMMHU
MOHSITUSIMH ), UCTIONIE30BaTh TIOHATHS 7151 OOBSICHEHHS OTACIbHBIX (PAKTOB U SBICHUI, BRIOMpPATh OCHOBAHUS
U KPUTEPUU JJIs KJIACCU(PUKAIIMU XUMUYECKHX BEIIECTB U XMMHUYECKUX PeaKIuii, yCTaHABIUBATh TPUUNHHO-
CIICJICTBCHHBIC CBSI3M MEXKIy OOBEKTaMU H3YYCHHsI, CTPOUTH JIOTUYECKHE DPACCYKICHHS (MHIYKTHUBHBIC,
JENYKTUBHBIE, TI0 aHAJIOTUH ), JIEJIaTh BBIBOJIBI M 3aKIIOUEHUS;

YMEHUE MPUMEHATD B MIPOLIECCE MO3HAHUS MOHATHUS (IPEAMETHBIE U METAIIPEIMETHBIE), CAMBOJINUECKHUE
(3HAKOBBIE) MOJIEIIN, UCTIOJIb3YEMbIE B XUMUH, TPEOOPa30BHIBATH IIUPOKO MPUMEHIEMbIE B XUMHUH MOJICJIbHbBIE
MPEICTaBICHUS — XUMUYECKUN 3HAaK (CHMBOII dJIEMEHTa), XUMHUecKast (popmylia U ypaBHEHUE XUMHUYIECCKON
peakuuu — IpU PEIIeHWH Yy4eOHO-NO3HABATEIbHBIX 3aJad, C YYETOM JTHX MOJENBHBIX IpEACTaBICHHIMA
BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH M3YY4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKUX PEaKUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, TPUUNHHO-CIIEICTBEHHBIE CBSA3H U MTPOTUBOPEUUS
B M3Y4YaeMbIX MPOILIECCAX U SIBICHUSIX.

Ba3oBLIe ucciienoBarejLCcKie JeHCTBUA:

YMEHUE MCII0JIb30BaTh OCTABIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA [TO3HAHMSI, @ TAK)KE B KAUECTBE
OCHOBBI /17151 GOPMUPOBAHUS THIIOTE3bI 10 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHMUIA;

MPUOOPETEHHUE OMBITA 0 MNIAHUPOBAHUIO, OPTAHU3AINH U TPOBEIACHUIO YICHHYECKIX YKCIIEPUMEHTOB,
yYMEHHE HaOIoAaTh 3a XOA0M IpPOIEcca, CaMOCTOSITENbHO MPOTHO3UPOBATh €r0 pe3yasrar, (GopMyaupoBaTh
00001IeHNsT ¥ BBIBOABI IO pE3ylIbTaTaM MPOBENEHHOTO OIMbBITA, HCCICIOBAHHS, COCTABIATH OTUYET O
MIPOJICITAaHHOM padoTe.

Pabora ¢ nnopmanmeii:

YMEHHE BBIOMpATh, aHAJIM3UPOBATh U HUHTEPHPETUPOBATh MHPOPMALMIO PA3IUYHBIX BUAOB U (popm
MPEICTABICHUS, MMOJNIyYaeMyI0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIONMYJISIPHAS JUTEpaTypa XUMHUYECKOTO
coJiepXaHusi, ClpaBOYHble MOcoOus, pecypchl MHTepHeTa), KPUTHUECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(OPMAIINIO;

YMEHHE MPUMEHATh pa3jMuHble METOAbl W 3allpoChl MpH TOWCKE U OTOOpe HHPOpPMALUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMWMBIX JJIsi BBIMOJTHCHHUS YYEOHBIX ¥ IIO3HABATENIbHBIX 3ajad
ornpeAeNEéHHOro THIA, TPUOOPETEHHE OMbITa B 00JaCTH UCTIOIH30BaHMSI HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, OBJIAJICHUE KYIbTYpPOM AaKTUBHOIO HCIIOJIb30BAHUS PA3JIUYHBIX IMOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (OpMy mpelacTaBieHuss HHGOpMAIMM W HWUIIOCTPUPOBATH
pelaeMble 3aJa4i HeCTIOKHBIMH CXEMaMH, IHarpaMMaMi, IPYruMe (opMaMu rpagKy ¥ UX KOMOMHAIIUSIMH,

YMEHHE UCIOJb30BaTh U aHAIU3UPOBATh B IMpoliecce y4eOHOW M MCCIeI0BaTeIbCKOW AESITETbHOCTH
UHOOPMAIIMIO O BIUSHUM TPOMBIIUICHHOCTH, CEILCKOTO XO3SHCTBA M TPAHCIOPTa HAa COCTOSHUE
OKpYKaroLIEel MPUPOAHON CpeIbl.

KoMmMyHuKaTHBHbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eliCTBHA:

YMEHUS 3a/1aBaTh BOMPOCH (B XO/€ auajora U (Wiau) AUCKYCCHH) MO CYIIECTBY OOCYXIAaeMOW TEMBI,
dbopMyMHpOBaTh CBOU MPETOKEHUS OTHOCUTEIHHO BHITIOTHEHHSI PEAJIOKCHHON 337124



YMEHUSl TPEACTABIATH IOJTYYEHHBbIE pE3YJIbTaThl IO3HABATEIBLHON JESITEIbHOCTM B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JeNarb IPE3CHTALMIO pPEe3y/IbTaTOB BBIOJHEHUS XUMHUYECKOTO SKCIEPUMEHTa
(;1abopaTropHOTO OMBITA, JIAOOPATOPHOM PAOOTHI IO MCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO IPOEKTA);

YMEHHSI y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOH MO3HABarelbHOW H
UCCIIEIOBATENILCKON JIEATEIbHOCTH TPH PELICHUH BO3HMUKAIOUIMX MPOOJeM Ha OCHOBE Yyuéra oOLIux
MHTEPECOB U COIIACOBaHUS MO3ULUi (00CyX AeHUS, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JICHCTBUH, Opeie]IeHNE KPUTEPUEB IO OLIEHKE Ka4eCcTBA BHIIOJHEHHOM paboThl U ApyTHE).

PeryasitTuBHble yHMBepcabHble y4eOHbIe 1eiiCTBHS:

YMEHHE CaMOCTOSATEIbHO OMNPEAeNATh LeIH JeSTENIbHOCTH, IUIAHUPOBaTh, OCYIIECTBIATH,
KOHTPOJIUPOBaTb W TpPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATENBHOCTh, BBIOMpaTh Hamboiee
3¢ dexTuBHBIE CIOCOOBI PEIICHUs y4eOHBIX M TMO3HABATEIBHBIX 3aJ]la4, CaMOCTOSTEIHLHO COCTaBIATH WM
KOPPEKTUPOBATh IIPENJIOKEHHBIN AJITOPUTM JIEUCTBUH IIPU BBIIIOTHEHUY 33JaHUH ¢ YY4ETOM I10Jy4E€HHS HOBBIX
3HaHUH 00 u3y4aeMmblX OOBEKTaX — BEHIECTBAX M PEaKIMsIX, OLIEHWBAaTh COOTBETCTBHE MOJIYyYEHHOTO
pe3yJibTara 3asBJICHHOH 1IeJIM, YMEHHUE UCTI0Ib30BaTh U aHATM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBHH
3aJaHuH.

HPEAMETHBIE PE3VJIBTATbBI

B cocraBe mpeaMeTHBIX pe3ylnbTaTOB MO OCBOCHMIO 0053aTENbHOrO CONEP)KaHHWs, YCTAaHOBIEHHOTO
NaHHOM (enepanpHON paboueil mporpamMMoil, BBIIENSIOT: OCBOCHHBIE OOYUYAIOUIMMHUCS HAy4HbIE 3HAHUS,
YMEHHUSI U CIIOCOOBI IeHCTBUH, criennduueckue Juisi MpeAMETHON 001acTi « XuMUs», BUJIbI IEATEIHHOCTH IO
MOJTyYEHUIO HOBOTO 3HAHUS, €0 MHTEPIPETALNH, TPeoOPaA30BAHMIO M IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U
HOBBIX CUTYalLlUsX.

K xonmy oOy4yenus B 8 Kjacce mpeaMeTHbIe pe3ynbTarhl Ha 0a30BOM YpOBHE JOJKHBI OTpaXKaTb
c(hOpMHUPOBAHHOCTH Y OOYUAIOIIUXCS YMECHHIM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSATHI: aToM, MOJEKY/la, XMMHYECKUH SIIEMEHT,
MIPOCTOE BEIECTBO, CIOXHOE BELIECTBO, CMeCh (OJHOPOIHAs W HEOIHOPOJHAs), BaJ€HTHOCTb,
OTHOCHTEJIbHAsI aTOMHasi U MOJIEKYJIsIpHasi Macca, KOJIMYECTBO BEIEeCTBa, MOJIb, MOJISIpHAsI Macca,
MaccoBasi JI0Jsl XMMHYECKOTO 3JIEMEHTAa B COCAMHEHHH, MOJISIPHBIA OO0BEM, OKCHA, KHUCIOTa,
OCHOBaHHE, COJIb, OAJIEKTPOOTPULIATENIbHOCTh, CTENEHb OKHCIEHHUS, XUMHUYEcKass peaklus,
KIacCHU(UKAIUS PEaKIUi: peakluu COCIUHEHUS, PEaKIUU PA3JIOKEHUsS, PEaKIUU 3aMEIICHUS,
peakiuu oOMeHa, 9K30- W DHIAOTEPMHUUYECKUE PEaKIUH, TETUIOBOM 3(DQeKT peakiuu, siapo atoma,
DIIEKTPOHHBIN CJION aToma, aroMHas opOWTanb, paguyc aroMa, XMMHYECKas CBS3b, MOJIApHAS U
HENoJsipHasl KOBaJ€HTHAsl CBSI3b, MOHHAS CBA3b, MOH, KaTWOH, aHMOH, PacTBOpP, MaccoBas IOJs
BelIecTBa (MPOLEHTHAS KOHIIEHTPAIIUs) B paCTBOPE;

® JJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUNA U MPUMEHSTh 3TU MOHATUS NpPU
ONMUCAHUU BEIECTB U UX MPEBPAILICHHUI];

® ICIOJI30BaTh XHMHYECKYI0 CHMBOJIMKY [UIsl COCTaBIICHHS (OPMYNI BEIIECTB WU ypaBHEHUI
XUMHYECKUX PEaKIIHii;

® OmNpeneNsiTh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OHHApPHBIX COEIWHEHUSX, CTEIEHb OKHCICHUS
SJIEMEHTOB B OWHApHBIX COCIUHEHUSX, MPUHAUIKHOCTh BEUIECTB K OIPEACIEHHOMY KIacCy
coequHeHU no GopmynaM, BUJ XMMHUYECKOM CBsI3U (KOBaJieHTHas M MOHHAs) B HEOPraHMYECKHUX
COECIMHEHUSX;

e packpsiBarh cMbica [lepuonnueckoro 3akona JI. M. MenzeneeBa: 1eMOHCTpUPOBATh ITOHUMAaHUE
NEPUONYECKOW 3aBUCUMOCTH CBOMCTB XMMHUYECKHX D3JE€MEHTOB OT UX IIOJIOXKEHHUS B
[leproanueckoil cucreMme, 3aKOHOB COXpPAHEHMsI MacChl BEILLECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHsI, 3aKoHa ABOraipo;

® ONUCBHIBATH U XapakTepu3oBaTh TalOnuuHyio ¢opmy Ilepuonuueckoit cHUCTEMBI XUMHUYECKUX
AIIEMEHTOB: Pa3INuaTh MOHATHS «INIaBHas moArpymmna (A-rpymma)» u «modounas noarpymnmna (b-
rpymma)y», Majble U OOJIBIINE TEPUOABI, COOTHOCUTh 0003HAUYCHHUsI, KOTOPhIE UMEIOTCS B TaOIHUIlEe
«llepuonnueckass cucrema xumuueckux d3memeHToB [l WM. MenzaeneeBa» ¢ 4YHUCIOBBIMU
XapaKTepUCTUKAaMH CTPOCHHUS aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sijipa, 0011iee 4nucio
AJIEKTPOHOB U PACIIPENEIEHNE UX 10 3JIEKTPOHHBIM CIIOSIM);

e IaccH(UIUPOBATH XUMUYECKUE IIEMEHTHI, HEOPTaHUIECKUE BEIIECTBA, XUMUUECKHUE PEAKITUH (10
YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY 3P deKTy);



XapaKTepu30BaTh (ONMUCHIBATh) OOIIME XMMHMUYECKHE CBOWCTBA BEILECTB pa3IMYHBIX KJIACCOB,
NOATBEPKAAsl ONMCAHUE NPUMEPAMU MOJIEKYIISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XMMHMUYECKHX
peaKIHnii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOI'O COCTaBa, BO3MOXXHOCTHU
IPOTEKAHUSI XUMUYECKUX MPEBPAIECHUN B PA3JINYHBIX YCIOBHUSAX;

BBIUNCIISATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MAacCCOBYIO JOJIIO
XMMHUYECKOTO 3J€MEHTa IO (OpMylle COEIMHEHMs, MacCOBYIO JIOJIO0 BELIECTBA B PacTBOPE,
IIPOBOAUTH PACUYETHI I10 YPABHEHUIO XUMUYECKOM pEaKIUu;

IPUMEHSTh OCHOBHBIE ONEPALUH MBICIUTEIBHON JEATENIBHOCTH — aHAJIU3 U CUHTE3, CPABHEHME,
000011eHNe, CUCTEMAaTU3alUI0, KJIACCU(DUKALUIO, BBISIBICHUE MPUUYMHHO-CIEICTBEHHBIX CBA3EH —
JUISl U3YYEHHUS CBOMCTB BELIECTB M XUMUYECKUX PEAKIIUH, €CTECTBEHHO-HAYYHbIE METO/BI IO3HAHUS
— HaOIIOIeHNE, U3MEPEHUE, MOJICTTMPOBAHUE, YKCIIEPUMEHT (peasIbHbI U MBICIICHHBIN );

CJIeZIoBaTh MpaBWIaM I10JIb30BaHMUS XUMHUYECKOW IMOCYIOW M J1a00OpaTopHbIM O00OpYAOBaHHEM, a
TaKXKe MpaBUJIaM OOpalleHHs C BEIIECTBAMHU B COOTBETCTBUHM C MHCTPYKLHMSMHU IO BBITOJHEHUIO
7a00paTOPHBIX XMMHYECKHX OIBITOB IO MOJYYECHUIO M COOMpPAHHMIO Ta3000pa3HbIX BEIIECTB
(BomopoZa W KHCJIOpOJA), MPUTOTOBJICHUIO PACTBOPOB C OIpENeNEHHOW MaccoBOM moneit
pPacTBOPEHHOIO  BEIECTBA, IUIAHUPOBATb M IMPOBOJUTh XHMHUYECKHE DKCIIEPUMEHTBI II0
pacro3HaBaHHUIO PACTBOPOB IIEI0UEH U KUCIIOT C MOMOIIBIO0 HHIUKATOPOB (JTakMyc, peHondranenH,
METHJIOPAHX U APYTHE).

K xonmy oOydyenus B 9 Kjacce MpeaMeTHbIE pe3ynbTarhl Ha 0a30BOM YpOBHE JOJKHBI OTpakKaTb
c(hOpMHUPOBAHHOCTH Y OOYUAIOIINUXCS YMECHHM:

PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHATUN: XMMUUYECKHUH IIEMEHT, aTOM, MOJIEKyJ1a, UOH,
KaTHOH, aHUOH, IIPOCTOE BEILECTBO, CIOXKHOE BELIECTBO, BaJEHTHOCTD, 3JIEKTPOOTPULIATEIbHOCT,
CTENEeHb OKUCIICHUS, XUMUYECKasl peaklus, XUMUYECKasi CBA3b, TEIUIOBOM 3 deKT peakiuu, MOJb,
MOJISIPHBIA O00BEM, PACTBOP, ANIEKTPOIUTHI, HEIICKTPOIHTHI, SNEKTPOIUTHYECKAS TUCCOIMAIINS,
peakIuu MOHHOTO OOMEHa, KaTralnu3arop, XMMHUUYECKOe paBHOBECHE, 0OOpaTUMbIe W HEOOpaTUMBIE
peaKIuu, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLIUH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTaHOBIIEHHE, aJUIOTPOIUs, aM(OTEpPHOCTh, XUMHUYECKas CBsA3b (KOBaJieHTHAas, MOHHAs,
METaJUTMYECKasi ), KpUCTAJUIMYECKask peIIETKa, KOppo3us METAILIOB, CIIaBbl, CKOPOCTh XMMHUYECKOU
peakuuu, nmpeaesbHo nomyctumMas konnentpanus [1/IK Beniectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHSATHI U MPUMEHATH 3TU MOHSTHS MpU
ONKMCAHMUU BEUIECTB U UX MPEBPAIICHHUIA;

UCIIONIb30BaTh XHMMHUYECKYI0 CHUMBOJUKY JMJisi cOocTaBieHHs (OpMyn BEIIECTB M ypaBHEHUH
XAMHUYECKUX PEaKLIUi;

ONpENEesATh BaJEHTHOCTh M CTENEHb OKHUCICHHUS XHMHUYECKHUX DSJIEMEHTOB B COCIMHEHHSIX
pPa3IUYHOIO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K ONPEACNEHHOMY KJAcCy COEIMHEHUN 10
dbopmynaM, BUJ XUMHUYECKOW CBS3M (KOBAJICHTHAS, MOHHAS, METAJUTMUECKas) B HEOPTaHMUYECKHUX
COCIMHEHUSX, 3apsi/i MOHA IO XMUMHYECKoil (opmyne, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAUHEHUN, TUIl KPUCTAJUIMYECKON PEIIETKU KOHKPETHOIO BEIECTBA;
packpbiBath cMbIcn llepuogudeckoro 3akona JI. M. MennaeneeBa M JAEMOHCTPUPOBATh €ro
NMOHMMAaHUE: OIHUCHIBaTh M XapakTepu3oBaTh TaOnmuuHyo ¢opmy Ilepuoamueckoil cuctemsl
XUMHUYECKUX JJIEMEHTOB: pazliMyaTh MOHSITHS «TJIaBHas moAarpymma (A-Tpymma)» U «[moOovHas
nonrpynna (b-rpyrmma)y, Masasie 1 60JbIINe TEPUOIbl, COOTHOCUTH 0003HAYCHHU S, KOTOPBIC HMEIOTCS
B IEPUOAMYECKON TaONHIle, ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS AaTOMOB XHUMHYECKHX
3JIEMEHTOB (COCTaB U 3aps]l AApa, 00IIee YUCIIO NEKTPOHOB U paclpeesieHHe UX 10 IEKTPOHHBIM
CJIOSIM), OOBSACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB AJIEMEHTOB M MX COCIMHEHUN B
Ipeenax MaJlbIX MEePUOA0B U INIaBHBIX MOATPYIII ¢ YYETOM CTPOSHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUUECKHE FIEMEHThI, HEOPraHMYECKHUE BEUIECTBA, XUMUUECKHE peakiuu (1o
YHCIy U COCTaBY YYaCTBYIOUIMX B PEAaKIMU BELIECTB, MO TEIUIOBOMY 3((heKTy, M0 W3MEHEHHIO
CTENEeHEW OKUCICHHSI XUMHUUECKHUX JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OONME W CHENU(PUISCKHE XUMHYECKHE CBOWCTBA MPOCTHIX H
CJIO)KHBIX BEIIECTB, MOATBEPKIasl OMHCAHUE MPUMEPAMU MOJICKYISPHBIX M MOHHBIX YpaBHEHUH
COOTBETCTBYIOUINX XMMHUECKUX PEaKIuii;



COCTaBIIATh YPaBHEHHS AJIEKTPOJIUTHUECKON AUCCOIMAIMN KHUCIIOT, IIeJIouel U Ccojel, MOoIHbIe U
COKpaIIEHHBIC ypaBHEHUS PEAKIUil HMOHHOTO OOMEHA, YpaBHEHHS pPEaKIIHi, MOITBEPKIAFOIINX
CYLIECTBOBAHHE F€HETUYECKON CBSA3HM MEXKAY BEIIECTBAMH PA3IUYHbBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH MOCPEICTBOM COCTaBICHUS
AIIEKTPOHHOTO OanaHca TUX PeaKInii;

MPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBHUCHMOCTU OT UX CTPOCHUS, BOSMOXHOCTH MPOTEKAHUS
XUMHUYECKHUX MMPEBPALIECHUI B pa3TUYHbBIX YCIOBUSAX;

BBIUMCIISATH OTHOCHTEIBHYIO MOJIEKYISPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOTO JJIeMeHTa Mo (opMysie COCIWHEHHUsS, MAcCOBYIO [IOJII0 BEIIECTBa B PacTBOPE,
MPOBOJIUTH PACUETHI 10 YPAaBHEHUIO XMMHUECKOM peakiuu;

coOroaTh MpaBuiia Mojab30BaHUS XMMHUECKOM OCYI01 U J1a0OpaTOpHBIM 000PYIOBAHHUEM, a TAKKE
nmpaBWiia OOpaIlIeHUsT C BEHIECTBAMH B COOTBETCTBUU C HMHCTPYKIHSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB IO MOJYyYEHUI0O M COOMPAHHIO Ta3000pa3HbIX BEIECTB
(aMMHaKa 1 yIIeKHUCIIoro rasa);

MPOBOJIUTH PEAKIIMH, TIOATBEPIKIAIOIINE KAYECTBEHHBIM COCTAB Pa3IMYHbIX BEIIECTB: PACIO3HABATh
OTIBITHBIM TYTEM XJIOPHUI-, OPOMUI-, HOAHI-, KapOoHaT-, hocdar-, cumkar-, Cynbdar-, THAPOKCH/I-
WOHBI, KATHOHBl AMMOHHS U MOHBI U3yYCHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PacTBOpax
HEOpPraHMYECKHUX BEIIECTB;

MPUMEHSTh OCHOBHBIE ONEPALUU MBICIUTEIBHON JEsITeNbHOCTH — aHaJU3 U CUHTE3, CPaBHEHHE,
0000111eHre, CUCTEeMAaTU3alluI0, BBISBICHUE NPUYMHHO-CIEICTBEHHBIX CBA3€M — JUIsl M3ydeHUs
CBOWMCTB BEIIECTB W XHUMHUYECKUX pEaKIUW, €CTECTBCHHO-HAyYHbIE METOJbl TO3HAHUS —
HaOJIIO/IeHN e, U3MEpPEHNE, MOJICTTUPOBAHKE, SKCTIEPUMEHT (PeaIbHBIA U MBICTICHHBIN ).
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ITIOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
DJIEKTPOHHBIE
Ne nudpoBbie
Tema ypoka Bcero
n/n Hdara o0pa3oBareJIbHbIE
JacoB
pecypchbl
b P T bubmmoreka IJOK
1 penMeT XumuH. Posth XUMHH B ku3HH denoseka. Tenan | https://m.edsoo.ru/ff
BeIlleCTBA 0d210c
bubmmoreka IJOK
2 [NousaTHE 0 METOIAX ITIO3HAHUS B XUMHUA 1 https://m.edsoo.ru/ff
0d227¢
[Ipaktuyeckas padora Ne 1 «IIpaBuiia paboTsl B Bubnuoreka [IOK
3 nabopatopuu U IpuéMbI 00paIieHus ¢ 1ab0paTopHBIM 1 https://m.edsoo.ru/ff
00opynoBaHUEM» 0d23dc
q C 6 bubmuoreka [IOK
4 HcThie BelecTsa 1 emect. Crocobet passencHus 1 https://m.edsoo.ru/ff
cMecei 0d26¢a
. bubmmoreka IIOK
s [Ipaktuyeckas padora Ne 2 «Pva31[eJIeHHe cmecel (Ha 1 https://m.edsoo.ru/ff
MIpUMEPE OYUCTKH TTOBAPCHHOM COJIH )» 0d28c8
bubmmoreka IJOK
6 ATOMBI ¥ MOJIEKYJIBI 1 https://m.edsoo.ru/ff
0d2a6¢
X €CKHE dJIeMe 3Haku (CHMBOJIBI) ec bubmorexa HOK
7 MMHYCCKHUE DJIEMCHTHI. 3HAKH (CHMBOJIBI) XUMHYECKHX 1 https://m.edsoo.ru/ff
3JIEMCHTOB 0d2bes
bubmmoreka IIOK
8 [IpocThie 1 CIOXKHBIC BEIIECTBA 1 https://m.edsoo.ru/ff
0d2a6¢
bubmmoreka IJOK
9 ATOMHO-MOJIEKYJIIPHOE yUEHHUE 1 https://m.edsoo.ru/ff
0d2d50
bubmmoreka IJOK
3aKOH MOCTOSHCTBA COCTaBa BEMIECTB. XUMHYCCKAs
10 1 https://m.edsoo.ru/ff
dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB
0d2eae
OtHocutenbHas aroMHast Macca. OTHOCUTEIbHAS bubmorexa [IOK
11 ' 1 https://m.edsoo.ru/ff
MOJIEKYJISIpHAsI Macca 0d323¢
bubnmoreka IIOK
12 MaccoBas I0J1s1 XUMHUYECKOI0 dJIEMEHTA B COEIUHEHUN 1 https://m.edsoo.ru/ff
0d350¢
bubmmoreka IJOK
13 KonmnuectBo BemectBa. Moinb. MossipHas Macca 1 https://m.edsoo.ru/ff
0d5230
®du3nvecKrie 1 XUMUIECKHE SIBJICHUS. XUMHYCCKas bubmorexa [IOK
14 ' 1 https://m.edsoo.ru/ff
peaktit 0d37fa
. bubmuoreka [IOK
15 [Ipr3Haku U yCclIOBUS TPOTEKAHUS XUMUUECKUX PEAKIUI 1

https://m.edsoo.ru/ff




0d3alé6

3aKOH COXpaHEHHUS MacChl BEIIECTB. XUMHUECKUE

bubnuoreka IIOK

16 https://m.edsoo.ru/ff
ypaBHEHUS 0d3b88
B bu6mmoreka IJOK
17 BIYHCIIEHUS KOJIUYECTBA, MACCHI %emeCTBa 110 https://m.edsoo.ru/ff
YpaBHEHUSM XUMUYECKUX PEaKITUil 0d5708
Kin b i ( bubmuoreka [IOK
13 accu( UK XUMAYECKUX PeaKIHii (COeTUHEHMS, https://m.edsoo.ru/ff
paslIoKeHHsI, 3aMeIIeHUs, 0OMEeHa) 0d3134
bubmmoreka IJOK
19 O00011eHNEe U cUCTEMATH3aIN 3HaHNI https://m.edsoo.ru/ff
0d40c4
bubmmoreka IJOK
20 Kontponbshas padora Nel mo teme «Bemectsa u https://m.edso0o.ru/ff
XUMUYECKHUE PEaKITUN» 0d4290
B o C K o bubmuoreka [IOK
71 031yX — cMech ra3oB. Cocra Bozayxa. Kucmopon https://m.edsoo.ru/ff
AJIEMEHT | MpocToe BemecTBo. O30H 0d448e
. bubmuoreka [IOK
Ou3nyecKkre U XUMUYECKHUEe CBOMCTBA KHCIOPOaa )
22 https://m.edsoo.ru/ff
(peaxuu oxkucienus, ropeaue). [lonsarre 06 okcumax 0d4614
C 6 6 bubmuoreka [IOK
3 MOCOOBI MOJTy4EHUsI KUCTIOPoa B Taboparopuu U https://m.edsoo.ru/ff
MPOMBITIUICHHOCTH. [IpuMenenne kuciopoaa 044972
TernnoBoit 3P PeKT XUMUIECKON PEaKIUH, TOHSITHE O bubnmoreka [IOK
24 TEPMOXUMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff
SHJIOTEPMUYECKHUX PEAKLHUIX 044790
TorumBo (HedTh, yroib u MeTaH). 3arps3HEHUE BO3IyXa bubmorexa HOK
25 » IT ' p AyXa, https://m.edsoo.ru/ff
CIOCOOBI €ro MPeA0TBPAICHHUS Oddcda
bubnmoreka IJOK
2% [IpakTruueckast padora Ne 3 o Teme «HonqueHHe u https://m.edsoo.ru/ff
coOupaHHe KUCIOPO/Ia, H3YYCHHE €ro CBOWCTBY» 0ddac)
Bomopox — aneme ocToe BemecTBo. Haxoxnenue Bubmorexa HOK
27 fopor JICMCHT H MPOCTOC BEIICCTBO. HAXOAICHH https://m.edsoo.ru/ff
B TpHpOe 0d4ddo
duznueckue €CKHe CBOMCTBA BOJIOpoOaa Bubmorexa HOK
28 HH MHCCKHE H XMMIHCCKHE CBOMCTEA BOZOPOA. https://m.edsoo.ru/ff
pUMEHEHHUE BOAOPOAA 0d4ddo
bu6bmmoreka IJOK
29 [TousTHE 0 KUCIIOTAX U COJISIX https://m.edsoo.ru/ff
0d50d2
bubmmoreka IJOK
30 Crnioco0sI mosTyueHus BoAopo/ia B Jaboparopuu https://m.edsoo.ru/ff
0d4ddo
bu6mmoreka IJOK
31 H%aKT:quKaﬂ pabota Ne 4 o Teme «Hovnyqe;me u https://m.edsoo.ru/ff
coOupaH#e BOIOpOIa, U3y4EHHUE €T0 CBOCTB 0d4f42
32 MonsipHbIii 00bEM ra3oB. 3akoH ABOTaapo bubmorexa HOK

https://m.edsoo.ru/ff




0d542e

Brrunciienus 00b€Ma, KoJIMUECTBA BEILIECTBA ra3a 10 €ro

bubnuoreka IIOK

33 .. https://m.edsoo.ru/ff
M3BECTHOMY KOJIMYECTBY BEIIECTBA WU 00BEMY 0d5520
Brruncnenust 00bEMOB Ta30B 10 YpaBHEHUIO PEAKIIUU HA bubmorexa HOK

34 ) N https://m.edsoo.ru/ff
OCHOBE 3aKOHA 00BbEMHBIX OTHOIICHUM ra30B

0d5708
bubmmoreka IJOK

35 Ddusnyeckre U XUMAYECKNE CBOMCTBA BOJIBI https://m.edsoo.ru/ff

0d587a
bubmmoreka IJOK

36 CocraB ocHoBanuii. [lonsiTHe 00 MHAMKATOpPAX https://m.edsoo.ru/ff

0d59e2
Bona xak pactsoputeins. HacbleHHble U Bubnuoreka [IOK

37 HEHACHIIICHHBIC PaCTBOPHI. MaccoBasi 101 BEIIECTBA B https://m.edsoo.ru/ff
pacTBope 0d5b40
[Ipaktuyeckas padora Ne 5 o teme «lIpuroroBnenue Bubnuoreka [IOK

38 pacTBOPOB € OMpeneNEHHON MaCCOBOM JTOJICH https://m.edsoo.ru/ff
pacTBOPEHHOTO BEIIECTBAY 0d5eba

39 I};(())E;EOHBH&H pabota Ne2 mo Teme «Kucnopoa. Bogopox. E;ng;?gf;sgfrﬁ I

0d6342
bubmmoreka IJOK

40 Okcunpl: cocTaB, Kiaccuukaiys, HOMEHKIaTypa https://m.edsoo.ru/ff

0d664e
[TonydyeHne u XMuMHUYECKHUE CBOMCTBA KUCITOTHBIX bubmorexa [IOK
41 OCHOBHBIX U aM()OTEPHBIX OKCHJIOB ’ hitps://m.edsoo.ru/ff
0d664e
bubmmoreka IIOK
42 OcHoBaHUs: cOCTaB, KiaccuuKaIysi, HOMCHKIATypa https://m.edsoo.ru/ff
0d67ca
bubmmoreka IJOK

43 [ToyyeHue 1 XUMHYECKHUE CBOMCTBA OCHOBAHUH https://m.edsoo.ru/ff

0d67ca
bubmmoreka IIOK

44 Kucnotsr: cocras, knaccudukamms, HOMEHKJIaTypa https://m.edsoo.ru/ff

Odfee2
bubmmoreka IJOK
45 [TomyyeHne 1 XUMHYECKHE CBOMCTBA KHCIIOT https://m.edsoo.ru/ff
Odfee2
Conu (cpegHue): HOMEHKIIaTypa, CIIOCOOBI TIOTyUeHHS bubmorexa HOK

46 - ’ ’ https://m.edsoo.ru/00

XHMHYECKHE CBONCTBA
ad9474
[TpakTuueckas padora Ne 6. Pemenue bu6nmoreka IJOK

47 AKCIIEPUMEHTAIBHBIX 3a71a4 110 TeMe «OCHOBHBIE KIIACCHI https://m.edso0.ru/00
HEOPraHMYECKUX COCTUHEHUN) ad9b7c
['eHeTHYeCKast CBA3b MEXKy KJIacCaMH HEOPTaHUIECKHUX bubmmorexa [IOK

48 . https://m.edsoo.ru/00
COCAUHECHUI 24d9a50

49 O00011eHNEe U cUCTEMAaTH3alNs 3HaHNI Bubmaorexa IIOK

https://m.edsoo.ru/00




ad9ch2

Kontponbhas pabota Ne3 o Teme "OCHOBHBIE KJIACCHI

bubnuoreka IIOK

>0 HEOPTraHWYECKUX COSAUHCHUM" https://m.eds00.ru/00
P A ad9ela
[TepBbie MOMBITKY KIACCU(PUKAITUU XUMUIECKUX buGnuorexa LIOK
51 p ! https://m.edsoo.ru/00
aneMeHTOB. [IoHATHE O TpyNMmax CXOAHBIX JIEMEHTOB
ad9ffa
. bubmuoreka [IOK
[lepuoanueckuii 3akoH u [lepuoanyeckas cucrema )
52 https://m.edso0.ru/00
xumuueckux snemeHToB J[. . Menaeneena
ada52c
bubmmoreka IJOK
53 [Tepuosbl, TPyIIIbI, MOATPYIIITHI https://m.edsoo.ru/00
ada52c
bubmmoreka IJOK
54 Crtpoenune atomoB. CocTaB aTOMHBIX sifiep. M30Toms https://m.edsoo.ru/00
ada342
bu6bmmoreka IIOK
CrtpoeHue 3NIeKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB ]
>3 ITepunonmueckoit cucremsol . . Menaeneena hitps://m.edsoo.ru/00
pHOA T a1 ada6bc
XapakTepuCcTUKa XUMHAYECKOTO 3JIEMEHTA 10 €T0 bubnmoreka [IOK
56 nosiokennto B [lepuonnyeckoii cucreme /1. . https://m.edsoo.ru/00
Menneneesa adag&24
3unadyenue [leproanueckoro 3akoHa Jisl pa3BUTHSI HAyKH Bubnuoreka [IOK
57 u ipaktukd. [[. 1. MenneneeB — y4EHbIid, earor u https://m.edsoo.ru/00
rpakIaHUH ada%6e
DAEKTPOOTPULIATENLHOCTE ATOMOB XUMHUYECKUX Bubmorexa HOK
58 pooTpHL https://m.edso0.ru/00
JJIEMEHTOB
adaab8
bubmmoreka IIOK
59 Honnasg xuMuueckas CBI3b https://m.edso0.ru/00
adac34
bubmmoreka IJOK
60 KoBaneHTHas nmonspHasi XUMUYECKast CBSI3b https://m.edsoo.ru/00
adaab8
bubmmoreka IIOK
61 KoBaneHTHas HenmomsapHas XUMUYECKast CBSI3b https://m.edsoo.ru/00
adaab9
bubmmoreka IJOK
62 CreneHb OKUCIECHUS https://m.edso0.ru/00
adae28
bu6bmmoreka IJOK
63 OKHCIUTENTbHO-BOCCTAHOBUTEIBHBIE PEAKITUN https://m.edsoo.ru/00
adb076
bubmmoreka IJOK
64 OKHUCINTENIN U BOCCTAHOBUTEIIH https://m.edso0.ru/00
adb076
bu6mmoreka IJOK
65 KontponsHas padota Ned o Teme «CTpoeHue atoma. https://m.eds0o.ru/00
XUMHUYECKas CBA3L»
adb486
66 O00011eHNEe U cUCTEMAaTH3alNs 3HaHNI Bubmaorexa IIOK

https://m.edsoo.ru/00




adb33c

bubmmoreka IJOK

67 O00011eHNEe U cUCTEMAaTH3alNs 3HaHNUI 1 https://m.edsoo.ru/00
ad9cb2
bubmmoreka IJOK

68 O00011eHNEe U cUCTEMATH3alNs 3HaHNUI 1 https://m.edsoo.ru/ff

0d61c6
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9 KJIACC

DJIeKTPOHHbIE
Ne Tema ypoka Jlara uHppoBLIe
n/n yp Bcero oOpa3oBare/ibHbIE
pecypchl
. bu6mmoreka [IOK
[Tepuognueckuii 3akoH. [lepuonnueckas cuctema ]
1 xumuueckux anemMenToB J1. . Meneneena 1 htfps://m.eds00.ru/00
T A adb59e
3aKOHOMEPHOCTH B N3MEHEHHNH CBOMCTB XMMHYECKUX bubnnorexa LIOK
2 BHGMGHTO]IB) MEPBLIX TPEX IEPHUOIOB 1 htfps://m.eds00.ru/00
PBBIX TPEX HIEPHOA adb6b6
Knaccudukanust 1 HoMeHKIIaTypa HEOpraHUIeCKUX bubnnorexa LIOK
3 BeLLCCTR I yP p 1 https://m.edsoo.ru/00
m adb7e2
Buan XUMHUYECKON CBSI3U U TUIBI KPUCTAININYECKUX bubnnorexa LIOK
4 GHIIIéTOK P 1 https://m.edsoo.ru/00
p adbac6
5 KonTponwsnas padbora Nel o teme «IloBropenue u 1
yriryOJIeHre 3HAaHU OCHOBHBIX pa3/IeNioB Kypca 8 Kiaccay
Krnaccudukanus XuMHUECKUX PEAKIIHH 10 pa3IuIHBIM Bubmiorexa OK
6 DH3HAKAM I peakit P 1 https://m.edsoo.ru/00
P adbcb0
ITonsiTe o ckopocTH XUMHUUYECKON peakiuu. [lonarue o bubmoreia LHOK
7 TOMOTEHHBIX I/III)“CTC OTeHHBIX eaKp I/IHXH ' ! hitps://m.eds00.ru/00
p peakit adbe9a
ITonsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPBIL, bubnuoreka [JOK
8 BITUSIOIINE HA CKOPOCTh XUMHUECKON PEAKIINH U 1 https://m.edsoo.ru/00
MOJIOKEHHE XMMHUUYECKOTO PaBHOBECHS adc28c¢
Bbu6mmoreka [IOK
9 OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKITUN 1 https://m.edso00.ru/00
adcade
Teopus 37eKTpoauTHICCKON aucconnanuu. CUiIbHBIC B bubmorexa [IOK
10 cnagble Z-)JIGKTpO.HI/ITBI o HHALHH. 1 https://m.edsoo.ru/00
P adcd68
Bbu6mmoreka IJOK
11 HNonnblie ypaBHEHUS peakIuit 1 https://m.edsoo.ru/00
add448
. . bubauoreka [IOK
XUMHUUECKHE CBOMCTBA KUCIOT U OCHOBAHUM B CBETE
12 . N 1 https://m.edsoo.ru/00
MPEJICTABICHUA 00 AMEKTPOTUTHIECKON TUCCOIHAIINN
adds5d8
XUMHYECKHE CBOMCTBA COJICH B CBETE MPENCTABIICHHH 00 buGmiorexa LIOK
13 SIIEKTPOJIUTUUECKON TUCCOIUAIIUN P 1 hitps://m.eds00.r/00
P JHCCotHan add8b2
Bbubmmoreka [JOK
14 [TonsiTHEe O TUIPOIU3E CONEH 1 https://m.edso00.ru/00
add9d4
Bbu6moreka [IOK
15 O06001IeHrEe M CUCTEMATHU3AIAA SHAHUHI 1 https://m.edso00.ru/00
addd12
16 [TpakTuueckas pabora Ne 1. «Pemenue 1 bubmoteka [IOK




OKCIICPUMCHTAJIbHBIX 3a1a9»

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

KonTponsHnas padota Ne2 o Teme «IIEeKTpONUTHIECKAs

bub6mmoreka [IOK

17 https://m.edsoo.ru/00
aucconuanus. XUMHUECKHE PEakilii B PACTBOPAX»
addec0
OO0m1as xapaKTepHCTHKA TaJJOTeHOB. XMUMHYCCKHUE bubmmorexa [IOK
18 CBOI;CTBa 5 - 114) Mebe XI0pa ’ https://m.edsoo.ru/00
PHMEpe XJ10p addfe2
Xnoposogopoa. ConsiHast KHCIIOTa, XUMAYECKHUE bubmmorexa [TOK
19 CBOI‘/JIpCTBaHHI())HH. eHue, I I/IMeHeHI/I,e https://m.eds00.ru/00
> [OTYHCHHE, TP ade104
bub6mmoreka [IOK
[IpakTueckas padora Ne 2 o teme «llomydeHue
20 COIjIHHOﬁ KHCJIOIT)H U3ydeHue e¢ CBOITICTB»yq https://m.eds00.ru/00
> 13 ade348
Brranciaenus mo ypaBHEHHSIM XUMHAYECKAX PEaKIUid bubmaorexa LIOK
21 €CJIH OJUH U3 egr%HTOB aH B M30BITKE peRR https://m.eds00.ru/00
JIME M3 p 8 ade488
bub6mmoreka [IOK
22 OOm1ast xapaKTepuCTHKA AEMEHTOB VIA-rpymnibl https://m.edsoo.ru/00
ade64a
AnnorpomnHbie MomuQHUKaIuu cepbl. HaxoxaeHue cepbl 1 bubmorexa [TOK
23 N P Mo 1 PbL. e p https://m.edsoo.ru/00
e€ coeIMHEeHUI B Ipupojie. XUMHUECKHE CBOMCTBA CEPBI
ade64a
CepoBonopon, crpoeHue, GU3NIECKUe U XUMUYCCKHE bubmmorexa [TOK
24 CBfﬁCTsa POZ, CTp ’ https://m.edsoo.ru/00
ade802
Oxcunpl cepbl. CepHas KHCIOTa, GU3HUECKHUE U bubmmorexa [TOK
25 A PBL &P ’ https://m.edsoo.ru/00
XUMHUYECKHE CBOWCTBA, TPUMCHECHHE
adea28
PO onO%o0a nomysoH el KHGTOTS Bumuorexa LIOK
26 P v P ' https://m.edsoo.ru/00
XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIEH CpeIbl adecsa
COCJTMHEHUSIMU CEPBI =
Bbub6mmoreka [JOK
27 Brruncnenre MaccoBoi J10JIM BBIXO/IA MPOTYKTA PEAKIIUH https://m.edso00.ru/00
adec8a
OOm1ast xapaKTepUCTUKA YIIEMEHTOB VA-Tpynmbl. A30T, bubnuoreka [JOK
28 pacnpocTpaHeHue B Ipupojie, GU3NIECKUE U XUMUICCKHE https://m.edsoo.ru/00
CBOICTBA adecab
AMMHaK, ero GU3NIeCcKue 1 XUMUIECKHUE CBOHCTBA bubmorexa [IOK
29 . eH’He U IDHMEHCHIE ’ https://m.edsoo.ru/00
i P adf004
Bbu6moreka IIOK
[IpakTueckas padora Ne 3 mo teme «llomyueHue
30 athHaKa u3 SHI/IG €ro CBOMCTBY & hitps:/m.cds00.ru/00
» U3yd adf180
A3OTHas KUCIOTa, €€ PU3NIECKHNE U XUMUICCKHE bubmorexa [IOK
31 cBoficTBa ’ https://m.edsoo.ru/00
adf306
Hcnonbs3oBaHue HUTPATOB U COJIEH aMMOHUS B Ka4€CTBE bubnuoreka [JOK
32 MUHEPATbHBIX yI0OpeHNH. XUMHUUECKOE 3arpsi3HECHUE https://m.edsoo.ru/00

OKPYKaIOUIEH Cpeaibl COEIMHEHUSIMU a30Ta

adf518




docdop. Oxeun docdopa (V) u dhochopnas kucnora,

Bbu6mmoreka IIOK

33 . https://m.edsoo.ru/00
($u3HYeCKHe U XUMHYECKHE CBOMCTBA, TTOJTydeHUE
adf68a
bu6mmoreka [JOK
Hcnonb3oBanue pocharoB B kKauecTBE MUHEPATBHBIX
34 . . https://m.edsoo.ru/00
ynoOpeHuii. 3arpsi3HeHUE TPUPOTHON cpenbl hocharamu adfc20
VYrepon, pacpocTpaHeHHEe B IpUpoie, GU3NIECKue U bubmorexa [IOK
35 PO, paclipoctp PHpOAIE, https://m.edsoo.ru/00
XUMHYECKHE CBOHCTBA
adfd9c
Oxcunel yriaepoaa, ux Gpu3nyecKkue U XUMHYECKHe bubnuoreka [JOK
36 CBOICTBA. DKOJIOTMYECKHE TTPOOIEMBI, CBI3aHHBIE C https://m.edsoo.ru/00
okcuzioM yriepoaa (IV) adfebe
bu6moreka [JOK
37 VYronpHas KUCIIOTa U €€ COn https://m.edsoo.ru/00
ae006¢
[Tpaktuyeckas padora Ne 4 o teme "llonmydenue bubnuoreka [JOK
38 yriekucioro raza. KauectBeHHas peakiys Ha KapOOHaT- https://m.edsoo.ru/00
noH" ae027e
[TepBoHauanbHBIC TOHITHS 00 OPraHUIECKUX BEIIECTBAX bubmorexa [IOK
39 KaIfO COCIHEHILX VIIEDOMA p Hl https://m.edsoo.ru/00
8 YHIepoi ae054e
Bbub6mmoreka IIOK
40 Kpemnunii u ero coequueHus https://m.edso00.ru/00
ae080a
[Tpaktuyeckas padora Ne 5. Pemenue bubnuoreka [JOK
41 AKCIIEPUMEHTAJIBHBIX 3a71a4 10 TeMe «BakHelmme https://m.edso00.ru/00
HEMETAJIIbI U UX COCTHHCHHS ac0bf2
. bubauoreka [IOK
KonTponwsnas padora Ne3 o teme «BaxHe e
42 HTPOJILHAA pAbOT 11O TEME (BRRHCHIITH https://m.edsoo.ru/00
HEMETAJUTBI U UX COSAMHEHUS
aelel8
OO01mas xapaKTepUCTUKAa XUMHYECKHUX JIEMEHTOB — Bubmiorexa [IOK
MeTaNIoOB. MeTayuinyeckas CBA3b M METaUTMYeCKast
43 N . https://m.edso0.ru/00
KpucTamndeckas pemérka. Ousnueckre cBONCTBa 1c103e
METaJJIOB -
XUMHUYECKHUE CBOMCTBA METAJIJIOB. DJIEKTPOXUMHYECCKHUI bubmmorexa [TOK
44 U HALDSSKCHIH METALIOR ' P https://m.edso0.ru/00
PAR Hanp ac1156
OO6mwme crmocoOs! momydeHus MeTayioB. CIiiaBhl. bub6mmoreka [IOK
45 Bbruucrienus no ypaBHEHUSIM XUMHUECKUX PEaKIIHiA, https://m.edsoo.ru/00
€CJIM OJINH U3 PEAreHTOB COAEPKUT NPUMECH aell56
bu6mmoreka [IOK
46 [ToHsATHE O KOPPO3UU METAIUIOB https://m.edsoo.ru/00
ael278
bu6mmoreka [IOK
47 [lemouHbIC METAIIBI https://m.edsoo.ru/00
ael4b2
bu6mmoreka [IOK
48 Oxcuabl ¥ TUAPOKCUIBI HATPUS U KAJTUS https://m.edso0.ru/00
acl4b2
. . bu6mmoreka [IOK
49 [llenouyno3emMenbHbIE METAJIBI — KaJbLWN U MarHUH

https://m.edsoo.ru/00




aels5e8

Bbu6mmoreka [JOK

50 Baxueiinme coenuHEHNS KaJIbIIH https://m.edso00.ru/00
ael5Se8
51 O00011IeHIE U CUCTEMATU3ALUS 3HAHUI
Bbu6moreka [IOK
52 XKéctrkocTh BOBI M CLIOCOOBI €€ yCTpaHEHUS https://m.edsoo.ru/00
acl886
N Bbu6mmoreka IIOK
53 HpaKTqu:‘CKa;I pabora J'\'f_ 6 o reme "YKEcTKOCTH BOABI U https://m.edso0o.ru/00
METOJIbI €€ YCTpaHEHUS
aclae8
Bbu6moreka IIOK
54 AnroMuHAR https://m.edsoo.ru/00
aclc64
bu6moreka [JOK
55 AmMdoTepHbIe CBOWCTBA OKCHJIa U THAPOKCUIA https://m.edso00.ru/00
aclc64
Bbu6mmoreka IIOK
56 Keneso https://m.edsoo.ru/00
aeld86
bu6mmoreka [JOK
57 Oxcunpl, rupokcuabl U coiu xxenesa (1) u xxenesa (111) https://m.edsoo.ru/00
ae35e6
58 O000111eHE U CUCTEMATU3aLUs 3HAHUI
[Ipaktuyeckas padora Ne 7. Pemienue bubnuoreka [JOK
59 AKCIIEPUMEHTAJIBHBIX 3a71a4 10 TeMe «BakHelmme https://m.edso00.ru/00
METAJLUILI ¥ UX COETUHEHUSI ae3de8
A L L BuGmnorexa LIOK
60 5 P 1 N ACP https://m.eds00.ru/00
npuMecH. BerarcieHus MacCoBO 10JIM BBIXO/a MPOTYKTa 101750
peaKIuu -
61 O06001IeHEe M CUCTEMATHU3AIIAA SHAHUHI
62 KonTponsnas padora Ned o teme «Bakneitmme
METAJIIbI U UX COETUHEHUI»
BemtectBa 1 Marepuaibsl B TOBCETHEBHOM KU3HHU Bubmorexa OK
63 m p 2 https://m.edsoo.ru/00
yeJI0BEKA
ae3f50
Bbu6mmoreka [IOK
64 XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIEH CpeIbl https://m.edsoo.ru/00
ae4270
Bbubmmoreka [JOK
65 Ponb xuMuu B pereHuun 3KOJOTUYECKUX MPooIeM https://m.edsoo.ru/00
ae4270
Bbubmmoreka [JOK
66 O06001IeHEe M CUCTEMATHU3AIAA SHAHUHA https://m.edso00.ru/00
ae0dOa
Bbu6moreka [IOK
67 O06001IeHrEe ¥ CUCTEMATHU3AIAA SHAHUHI https://m.edso00.ru/00
adb33c
68 O06001IeHNe U CUCTEMaTH3allHsl 3HAHUI bubaunoreka [JOK




https://m.edsoo.ru/00
ad9cb2
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. O.C.Tabpuensn, N.I. Octpoymos, C.A. CnankoB. Xumus. 8 kimacc.-M.:
[Ipocsemienue, 2021

2.0.C. I'abpuensn, U.B. Tpuryouak. Xumus. 8 kinacc. COOpHUK 3a1a4 U yripakHEeHHH-M..:
[Ipocsemenue, 2019

3. 0O.C.Taopuensn, N.I. Ocrpoymos, C.A. CnankoB. Xumus. 9 kiacc.-M.:
[Ipocsemienue, 2021

4.  O.C.Tabpuensn, U.B. Tpuryouak. Xumus. 9 knacc. COOpHUK 3a71a4 U yIIPpaKHEHUMN-
M.: IIpocsemenue, 2019

METOAUYECKHUE MATEPHAJIBI J1JISA YYUTEJIA

1.0.C. I'abpuensn, C.A. CnankoB. Xumusi. Paboune nporpammel. [Ipenmernas muHus
yuebnukoB O.C. 'abpuensna, U.I. OctpoymoBa,

C.A. Cnankosa 8-9 knaccel.-M.: [Ipocsemenue, 2019

2.0.C. I'abpuensn, U.B. Tpuryouak. Xumus. 8 kinacc. COOpHUK 3a1a4 U yripakHEeHHH-M..:
[Ipocsemenue, 2019

3. O.C. I'abpuensn, N.B. Tpury6uak. Xumus. 9 kiacc. COOpHUK 33134 U YIpaxXHEeHUNH-M.:
[Ipocsemenue, 2019

HUDPOBBIE OBPA3BOBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET

bubmoreka [IOK

Beenurenannsiehttp:// www.chemnet.ru ['azera «Xumusi» u calfT st yuurens «5 uay Ha
YPOK XUMHUM»

http://him. Iseptember.ru Enunas xomtexnus LIOP: [TpenmeTHas komekius «XuMHs
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayYHBIE SKCTIEPUMEHTHI:
xumus. Komnekius Poccuiickoro 061meo0pa3oBarenbHOro nopraa
http://experiment.edu.ru AJIXUMUK: caiit JI.}FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas onuMnuaia mKoIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Oprannyeckasi XuMusi: SEKTPOHHBIN YICOHHK TSI CpeaHEH
IITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: JICKTPOHHBIA YICOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJUTEIK: XUMHUS

http://www.chemistry.ru /[ucraHnimoHHast OMMMIIMAAA 10 XUMUH: TEICKOMMYHUKAIIMOHHBIN
00pa3oBareIbHbII MPOEKT



«COI''TACOBAHO»
3aM. qupekropa no YBP

« »

20 rogma

JIner koppekTHPOBKH padoyeii MporpaMmbl

(kasengapHo-Trematudeckoro mianuposanus (KTII)
padoueii mporpamMmbl)

10 y4eOHOMY TIpeaAMETY B KJ1acce
Y4YUTEIb
Ne | Jara(e1)| Jara(s1) | Tema(bl) KoanuectBo Ipuunna Cmnoco6
1o ocH. | gakTHye 4acoB KOPPEKTHPOBKH,| KOPPEKTHPOBKHU
oKa
yp KTII CKOro
(oB) HA JAHHYI0 TeMy OCHOBaHME
nposeje
no HUs
OCH. no | JaHo
IJIaHy

KTII




