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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMuM Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHMs COCTABJIEHA HA OCHOBE
TpeOOBaHU K pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO
oOmrero o6pazoBanus, npeacrasieHHbx B DI'OC 00O, a takxke Ha OCHOBE (erepaabHON
paboueii mporpaMMBbl BOCIIMTAHHS U C Y4ETOM KOHLIEHIIMH MTPETIoIaBaHMsl yueOHOTO IpeMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma o xuMuu Aa€T MpeICTaBICHUE O LENAX, 00IeH CTpaTernu 00ydeHMs,
BOCIIMTAHUS U Pa3BUTHS OOYJAIOMINXCS CPEACTBAMH YU€OHOTO IIPEMETa, YCTAaHABINBACT
00s13aTeIbHOE IPEMETHOE COJIepKAHNE, IPEyCMaTPUBAET paclpeielieHHe ero 1o KiaccaM H
CTPYKTYpUPOBAHUE TI0 pa3zesiaM U TeMaM IPOTrpaMMBbI [0 XHMHH, ONIPEEIISET KOJTHIECTBEHHBIC
Y KQ4eCTBEHHBIE XapaKTEPUCTHKH COAEPIKaHMs, PEKOMEHIYEMYIO ITOCIIE0BATEIEHOCTh
M3YUYEHHS] XUMHH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH, JIOTUKHA yIeOHOTO
mporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJarOIIUXCsl, ONPEIENIeT BO3MOKHOCTH TIPEAMETa JIIsI
peanu3anyu TpeOOBaHUH K pe3yabTaTaM OCBOCHHSI OCHOBHOW 00pa30oBaTEeIbHON MPOrpaMMBbI Ha
YpOBHE OCHOBHOTO 00IIEero 00pa3oBaHMsl, a TaKKe TPeOOBaHHI K pe3ysibTaTaM 00ydeHUsT XUMUHU
Ha YpOBHE IIeJIel N3ydeHHs MTPEIMETa U OCHOBHBIX BHJIOB YUE€OHO-TI03HABATEIIHHOM
JeSITeIbHOCTH 00Y4aroIIerocst o OCBOCHUIO Y4eOHOT0 COJIepKaHusl.

3HaHUE XUMHH CITY)KUT OCHOBOH JUTsl (JOPMHUPOBAHHUST MUPOBO33PEHHSI 00yUYarOIIErocs, €ro
MPEJCTaBICHUN O MAaTePUATLHOM €IMHCTBE MUPA, BAYKHYIO POJIb HTPAIOT POPMUPYEMBIE XUMHEH
MIPEJCTaBICHHS O B3aMMOTIPEBPALICHHUSX SHEPTHH U 00 YBOJIIOIIUH BEIIECTB B IPUPOJE, O MYTSIX
peleHus r100anbHbIX IPoOIeM yCTOMYMBOTO Pa3BUTHS YETOBEUYECTBA — ChIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peaar3alid BO3MOKHOCTEH Ul caMOpa3BUTHS U POPMUPOBAHUS
KYJIBTYpPBI JUYHOCTH, €€ 001IeH U (PyHKIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B )OPMHUPOBAHNE MBIIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB UX CAMOCTOSATEJILHON y4eOHON JeATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U
HCCIIEeI0BATENIbCKUX YMEHUH, He00OX0AUMBIX KaK B TIOBCEIHEBHOM >KU3HH, TaK U B
po(hecCUOHAIBHON AEATEIbHOCTH;

3HAaKOMMUT €O CHEeNM(PUKON HayYHOTO MBIIIIEHHS], 3aKJ1a/(bIBAET OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €AMHCTBO IPUPObI U YENIOBEKa, SBJISIETCS] OTBETCTBEHHBIM 3TAllOM B (POPMHUPOBAHUU
€CTECTBEHHO--HayYHON TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTByeT (HOPMUPOBAHUIO LIEHHOCTHOTO OTHOLIEHHSI K €CTECTBEHHO--HAyYHbIM
3HaHUAM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJOTHYECKOe 00pa3oBaHKe
oOyuaromuxcs.

JlaHHBbIEe HaNpaBJICHUS B 00y4E€HUN XUMHUU 00eCIIeUMBAIOTCs CIEUU(UKOM cotepKaHus
y4eOHOTO MpeMeTa, KOTOPBIH ABJISETCS Mearorniecky aaarnTHPOBAHHBIM OTPaKEHUEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHusl OPUEHTUPOBAH HA OCBOCHUE
00y4aroIMMHCs CUCTEMBI IEPBOHAYATIBHBIX OHATHH XUMHUHU, OCHOB HEOPraHUYECKOH XUMUH U
HEKOTOPBIX OTACIbHBIX 3HAYUMbIX HOHATHI OPraHNnYeCKON XUMUH.

CtpykTypa coaepkaHus POrpaMMbl 0 XUMUH ¢(hOPMUPOBAHA HA OCHOBE CHICTEMHOTO
nosxonaa k e€ u3ydenuto. CoJiepkaHue CKIaJbIBaeTCs U3 CUCTEMBI IOHATUI 0 XUMHUECKOM
3JIEMEHTE U BEIECTBE U CUCTEMbI OHATHH 0 XMMHUYECKOH peakiuu. O6e 3TH CUCTEMBI



CTPYKTYpPHO OpPraHHW30BaHbl 110 NPUHIUIY IOCIEA0BATEIbHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

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

— Ilepuonueckoro 3akoHa /[. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMAaTPUBAIOTCSL HA OCHOBE SMITMPUYECKU MOJyYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT OJIHOTO YPOBHS K APYromy,
BBINOJTHAS (PYHKIUU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOKCTB, CTPOCHHUS M BOBMOKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMbl 10 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHHUIO MTPEICTABICHUS O
XUMHUYECKON COCTABJISIONIEH HAYYHON KapTHHBI MUPA B JIOTMKE €€ CUCTEMHOM MPUPOJIBI,
LIEHHOCTHOTO OTHOILIEHUSI K HAYyYHOMY 3HAHUIO U METOJIaM MO3HaHUA B Hayke. V3yueHune XxumMumn
IIPOUCXOJUT C MPUBJICYCHUEM 3HAHUM U3 paHEee U3YUYEHHBIX YUE€OHBIX MPEAMETOB:
«Oxpyxaromuiit Mupy», «buonorus. 5-7 knacce» u «Pu3mMKa. 7 Kiaccy.

[Ipu u3ydeHnn XUMUHN TPOUCXOAUT (HGOPMUPOBAHNE 3HAHUN OCHOB XUMUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JIEATEILHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHEHTOB MUPOBOH KyJIbTYpbl. 3aJ1aua yueOHOTo MpeAMeTa COCTOUT B POPMUPOBAHUHI
CUCTEMbl XUMHUYECKUX 3HAHUIN — BayKHEHIINX (aKTOB, MOHATHUI, 3aKOHOB U TEOPETUYECKUX
MOJIOKEHUH, JOCTYIHBIX 0000IEHNIT MUPOBO33PEHYECKOTO XapaKkTepa, i3bIka HayKHu, B
MPHUOOIIEHNN K HAyYHBIM METO/IaM MO3HAHUS MPU U3yUYEHUH BEIIECTB U XUMHUUYECKUX PeaKuil, B
(hopMHUPOBAHUU U PA3BUTHH MMO3HABATEIBHBIX YMEHUIN U UX IPUMEHEHUH B y4eOHO-
M03HABATEIbHON U yueOHO-HCCIIEI0BATENbCKOM JesITENIbHOCTH, OCBOCHUH MPaBUJI 6€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipu u3ydeHnn XMMHUHM Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus Ba)KHOE 3HAUCHUE
puoOpeNH TaKue e, Kak:

— ¢hopMUPOBaHKE UHTEIJIEKTYaIbHO Pa3BUTOM TMYHOCTH, TOTOBOM K caMOOOPa30BaHHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELICHUI, CIOCOOHON aanTUPOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

— HanpapJIeHHOCTh OOy4YEHUS Ha CUCTeMaTH4YecKoe MpHoOIeHre 00yJaroumxces K
CaMOCTOSITEJIbHOM [TO3HABATENIBHON JEATEIbHOCTH, HAYYHBIM METOJaM MO3HAHUS,
(GhopMUPYIOLTUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEH K XHUMUM;

— o0ecrieueHue yCIOBHM, CIOCOOCTBYIOMINX MPHOOPETEHUIO 00YyUaIOIIUMUCS OTIBITA
pa3zHoo0pa3HOM AesITeNbHOCTH, TO3HAHKS U CAMOTIO3HAHUS, KITFOYEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS PA3IMYHBIX BUAOB JESITEIbHOCTH;

— dopmupoBanue oO1iei PyHKIIMOHAIBHON U €CTECTBEHHO-HAyYHOU rPaMOTHOCTH, B TOM
YKCclie YMEHUN OOBSCHATH M OLIEHUBATH SIBJICHHS OKPY)KAIOIIET0 MUPA, UCHIOIb3YsI 3HAHUS U
OTIBIT, IOJTYYEHHBbIE IIPU U3YYEHUU XUMHUH, IPUMEHATH UX MPH PEeLIEHUH po0eM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— ¢opMHpOBaHUE Y 00YYAIOLINXCSI TYMaHUCTUYECKMX OTHOIIEHUH, TOHUMAaHUs [ICHHOCTH
XUMUYECKUX 3HAHUN JJ1s1 BBIPAOOTKH HKOJIOTMUECKH 11€71€CO00pa3HOro MOBEICHHS B OBITY U
TPYAOBOM JESATEIBHOCTH B LIEJSIX COXPAHEHUS CBOETO 370POBbs U OKPYKAIOIIEH TPUPOJIHON
Cpenpl;

OO11ee yncIo 4acoB, OTBEIEHHBIX U1l U3YUEHUSI XUMUU Ha YPOBHE OCHOBHOTO OOIIIET0
obpa3oBanus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefIeT0), B 9 kinacce — 68
gacoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Posib XuMHM B )KU3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tena u
BemiecTBa. Ou3nyeckue CBOMCTBA BEIIECTB. ArperarHoe CoCTosiHue BemecTB. [lonstue o
METOJ1aX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHTHI. CUMBOJIBI XUMHYECKHUX JIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas popMyina. BaeHTHOCTh aTOMOB XMMHYECKUX JICMCHTOB. 3aKOH
MOCTOSTHCTBA cOoCTaBa BemiecTB. OTHOCUTENbHAs aTOMHasi Mmacca. OTHOCUTENIbHASI MOJIEKYJIApHAst
Macca. MaccoBast 10Jis1 XHMHUYECKOTO 3JIEMEHTA B COCTMHCHUH.

KonnuecTBo BemecTBa. Mosibs. Mosisipaast Macca. B3auMOCBSI3b KOJTMYECTBA, MAaCChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COCTMHEHUH.

dusndecKkue 1 XMMUUECKHE SIBJICHUS. XUMUYECKast peakius U e€ Mpu3HaKu. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUUECKHe ypaBHeHUs. Kiraccudukanus XauMUIeCKuX peakiinii
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYIOH, TPaBUIaMu pabOThI B TAOOpATOPUH U TTPUEMaAMU
oOparreHus ¢ 1abopaTOpHBIM 000PYIOBAaHUEM, U3YUCHUE U ONMCAHNUE (PU3NIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHHE JIb/IA,
pacThpaHue caxapa B CTYyIKe, KUTIEHHE U KOHACHCAIUs BOAbI) U XMMHUYECKUX (TOpEHUE CBEUH,
MPOKaJTUBAaHUE MEIHOM MPOBOJIOKH, B3aMMOICHCTBHE MeJla C KUCIIOTON) SIBJICHUM, HAOJIIOICHHE
Y OMMCaHKE MPU3HAKOB MPOTEKaHMSI XUMHUUECKUX peakluil (pa3yiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3noxeHnue ruapokcuaa meau (1) mpu
HarpeBaHWH, B3aMMOJICUCTBHE Kele3a ¢ pactBopoM coiu meau (1), nzydenune cnoco6on
paszesieHus: CMeceil: ¢ MOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BhITAPUBAHUE, TUCTUILISALUS,
xpomatorpadus, IpoBeIeHNE OYNCTKH IOBAPEHHOM COJIM, HAOII0/IEHUE U OMTUCaHHe
PE3yIbTAaTOB MPOBEACHUS ONBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHU I MAacChl, CO3/JaHKe
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — aieMeHT U IPoCToe BEIIEeCTBO.
Haxoxpaenue kucinopoaa B mpupojie, GU3NYecKue U XUMHUUECKUE CBOMCTBA (PEaKIUu TOPEHUS).
Oxcuppl. [Ipumenenue kuciaopoaa. CriocoObl MOMy4YeHHs KHUCIOpoAa B 1abopaTopuu U
npoMelIeHHocTH. KpyroBopoT kucinopoaa B mpupoje. O30H — alioTporHas MoaupuKaius
KHCTIOpO/Ia.

TemnnoBoii 3¢ (hekT XuMHUeCKoi peakiuu, TEPMOXUMHUUYECKUE YPaBHEHUS, K30~ U
SHAOTEPMHUUECKHE peakuu. TOMIMBO: yroyb U METaH. 3arpsi3HEHUE BO3/lyXa, YCUIICHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bonopon — anemeHT u mpocroe BeniecTBo. Haxoxnenune Bogopoaa B IpUpoe,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MoTyueHusl. KuciaoTel U com.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

dusunueckue cBoricTBa BoAbl. Bona kak pactsopurens. PactBopel. Haceiennbie u
HEHACBIIIEHHbIE paCcTBOPHL. PacTBOPUMOCTH BEIECTB B BOJie. MaccoBasi A0J1s BELIECTBA B
pactBope. XumMuieckue cBoicTBa BoJibl. OcHOBaHMs. Posib pacTBOPOB B MPUPOJE U B )KU3HU



yenoBeka. KpyroBopot Bojibl B mpupo/ie. 3arpsisHeHHe MPUPOAHbIX BoJ. OXpaHa U OUMCTKA
MIPUPOTHBIX BOJI.

Knaccudukarus Heopranmueckux coeaunennid. Oxcuapl. Kimaccudukamnust OKCHI0B:
cojsieoOpa3ymomue (0OCHOBHbBIE, KUCIOTHBIE, aM(oTepHbIe) U HecoseoOpaszytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanwms. Kiaccudukaiius 0CHOBaHUMN: MIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBaHuii. PU3HUECKUE U XUMHYECKHE CBOMCTBA OCHOBaHM. [lonydenue
OCHOBAHMH.

Kucnotel. Knaccudukanms kucinor. Homenkinarypa kucinot. @U3N4ecKre U XUMHUICCKHE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknarypa coneil. @usnueckue u XuMudeckue cBoiictsa cosieil. [lonydenue
COJIEH.

['eneTnveckas CBsI3b MEXTy KJIaCCAaMH HEOPTaHUYECKUX COCTUHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpeIeNICHUE COJCpKaHUs KUCIOPO/ia B BO3AyXe, MOJydeHue, coOupanue,
pacro3HaBaHUE U U3YUYEHHUE CBOMCTB KUCIOPOa, HAOIIOACHUE B3aUMOICUCTBHS BEIIECTB C
KHCJIOPOJIOM M YCIIOBHUSI BOSHUKHOBEHHMSI M IPEKPAIIeHUsI TOpeHus (Tokapa), 03HAaKOMJICHHUE C
o0pasmamMu OKCHOB M ONMCAHUE WX CBOMCTB, MOJyuyeHHEe, COOMpaHne, pacliO3HABAHNUE U
M3y4YeHHe CBOMCTB BOIOPO/1a (TOPeHHE), B3auMo IeiicTBHE Boopoa ¢ okcuaoM meau (1)
(BO3MOXHO HCTIOJIB30BAHKE BHACOMATEPHAIIOB), HAOMIOAEHHE 00PA3IOB BEIIECTB KOJIMUYECTBOM
1 MoJb, UcciIeI0BaHNEe 0COOCHHOCTEHW PACTBOPEHMSI BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MACCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA,
B3aMMO/ICHCTBUE BOJIBI C METAJJIaMH (HATpUEM U KalblieM) (BO3MOKHO HCIOIb30BaHHE
BHJIEOMATEPHUAJIOB), HCCIIeI0BaHUE 00pa3Il0B HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KJI1acCOB,
HaOJI0IeHNe U3MEHEHUS OKPAaCKU HHAUKATOPOB B PACTBOPAX KHUCIOT U IIeJIoueH, U3yueHHe
B3auMoeiicTBus okcuna meau (11) ¢ pacTBOpom cCepHOM KHCIIOTHI, KUCJIOT C METAJIAMH,
peakuuii HeuTpaau3aum, NoJy4YeHue HEPaCTBOPUMBIX OCHOBAHMIL, BBITECHEHHE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIIEHHUE SKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHeiiue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuoguyeckuii 3axon u [lepuoaundeckas cucreMa XumMuyeckux 3jaementon . U.
MenpgeseeBa. Ctpoenue aToM0B. XUMHYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBHTEIbHbBIE
peakuuu

[TepBbie MOMBITKY KIACCU(PUKAIIUU XUMUYECKUX JIeMEHTOB. [loHsATHE O Tpymax
CXOJHBIX JIEMEHTOB (I1IeJIOYHbIE U IIEJI0YHO3EMENbHbIE METAILIbI, TaJIOTEHbI, UHEPTHBIE I'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuoanueckuii 3akoH. Ileproandeckas cucremMa XuMAdeckux 3nmemMenToB /1. W.
MenneneeBa. KopoTtkonepuoanas u nimuHHoneproanas Gopmsl [leproauueckoit cucteMbl
xumuueckux aemeHToB . . Menaeneesa. [leproab! u rpymmsl. OU3NUECKUN CMBICIT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0UEK aTOMOB NEPBHIX 20 XUMUUECKUX dTIeMeHTOB [leproauieckoii CucTeMbl
. . MenneneeBa. XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA IO €T0 MOJIOKEHUIO B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTU U3MEHEHUS Pailyca aTOMOB XUMHUUYECKHUX AJIEMEHTOB, METAIUNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue [lepuonnueckoro 3akona u [lepuoauueckoit CHCTEMbI XUMUUYECKHUX JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumnueckas cBs3b. KoBaneHnTHas (1moJisipHas U HEMOJISIPHASI) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenens okucienusi. OKUCIUTEIHLHO--BOCCTAHOBUTEIbHBIE peakiuu. [Iporecch
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3oB BEIICCTB METAUIOB M HEMETAJUIOB, B3aUMOICHCTBUE THIPOKCH A
[IMHKA C paCTBOPAMH KHCJIOT U IIEJI0UEH, TPOBEACHUE OTBITOB, UJUTIOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXIpeIMETHBIX CBA3EH MPU U3yYEHUU XUMUU B 8 KJIAaCCE OCYIIECTBIISIETCS
Yyepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO--HAYUYHbBIX TTOHSATHH, TaK U IOHSATHH,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO6mue ecTeCTBEHHO--HAYYHbIC TTOHSATHS: HAYYHBIN (PAKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJIN3, CUHTE3, KJIacCU(PUKAIIUS, IEPUOTUIHOCTD, HAOJI0IEHNE, SKCTIEPUMEHT,
MO/IETUPOBAHNE, U3MEPEHHE, MOJIENb, SIBJICHUE.

dusnka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHI, U30TOTIHI,
PaIOaKTUBHOCTD, MOJICKYJIA, DJIEKTPUUECKHH 3apsi, BEIIECTBO, TE€JI0, 00bEM, arperaTHoe
COCTOSIHHE BEIIECTBA, ra3, PU3nUecKre BETMUMHBI, €TUHUIIBI U3MEPEHHUS, KOCMOC, TUTAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIS
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

[Tepuonnueckuii 3akoH. [lepuoanueckas cucteMa xuMuueckux sneMmenToB 1. U.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX
AJIEMEHTOB MEPBLIX TPEX MEPUOIOB, Kajusl, KLU U UX COCTUHEHUI B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMUYECKON CBA3H. THIBI KPUCTAIIIMYECKUX PEHIETOK,
3aBUCHUMOCTB CBOMCTB BEII[ECTBA OT THIA KPUCTAIUIMUYECKON PEIIETKU U BUAA XUMHUECKON
CBSI3H.

Knaccudukaius 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIeCTB. XUMUYECKUE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHbIM KJIacCaM HEOPraHMYECKUX COCAMHEHUMN, TeHeTHYecKast
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XuMHUYECKUX peakuid M0 pa3IU4HbIM MPU3HAKaM (IO YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 10 TEIUIOBOMY 3PQEKTY, 0 U3MEHEHHIO CTEeTIeHEN
OKHUCJICHUS XUMHUYECKUX IEMEHTOB, IO 00paTUMOCTH, TI0 YYaCTHIO KaTallu3aropa). JK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitre o ckopocT xuMuueckoi peakuu. [lonstue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusix. [[IOHsTHE 0 TOMOTE€HHBIX U TeTepOTeHHbIX peakiusax. [lonsrue o
karanuse. [lonsatue o xumudyeckom paBHoBecuu. DakToOphl, BIUSIONIME HA CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINM, JIEKTPOHHBIN 0aJaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHOU peakiuu. CocTaBiIeHUE YPaBHEHUIN OKUCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopus 3neKTPOIUTHUECKON AUCCOLMALIMU. DIEKTPOIUTHI U HEANEKTPoIUThl. KaTnoHsl,
aHUOHBI. MexaHN3M IMCCOIMALIUY BEUIECTB C Pa3IMYHbIMU BUJJAMH XUMUYECKOU CBA3H.
Crenens aucconpanyi. CUIIbHBIE U CJ1A0BIE AIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y cioBusi NpOTEKaHUs peakuii HOHHOTO 0OMeHa, MOJIHbIE U
COKpallEHHbIE HOHHbIE YpaBHEHU peakiuii. CBOICTBa KMCIIOT, OCHOBAHUM U COJIEH B CBETE
IIpe/ICTaBICHUH 00 IEKTPOIUTUYECKOH Tuccounanuu. KauecTBeHHbIE peakiuy Ha HOHBIL.
[TonsiTHE O THAPOIU3E COJICH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENIIMU KPUCTAIIINYECKUX PEHIETOK HEOPTraHUUECKUX BEILECTB —
METaJJIOB M HEMETaJIOB (rpadurta u aiMasa), CIIO’KHBIX BELIECTB (XJIOpUIa HATPUs),
HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMK OT BO3JEHCTBUS pa3INUHbIX
(akTOpOB, UCCIIEOBAHNUE AIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, MPOIIEcca AUCCOLUAIIIH
KHCJIOT, IeJIouei U cosieil (BO3MOKHO HCIIOIb30BaHUE BUJIEO0 MAaTEPHUAJIOB), IPOBEICHHE
OTIBITOB, WTFOCTPUPYIOIIMX MPU3HAKU MPOTEKaHUs peakluii HOHHOTO oOMeHa (0OpazoBaHue
ocaJlka, BbIJIeJIeHHE ra3a, 00pa30BaHUE BOJbI), OMBITOB, HIUTIOCTPUPYIOIIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpeHHEe, pEeaKuu pa3ioKeHUs, COETUHEHHUS ),
pacrno3HaBaHHe HEOPraHMYECKHUX BEIIECTB C OMOIIbI0 KAUECTBEHHBIX PEaKINil Ha NOHBI,
pelIeHre SKCIIEPUMEHTAIBHBIX 3aa4.

HemeraJuibl M MX COeIUHEHHA

OOm1as xapakTepuCTHKA rajoreHoB. OCOOEHHOCTH CTPOEHHS ATOMOB, XapaKTepHbIE
creneHu okucinenus. CtpoeHue u (pu3n4ecKkrue CBONCTBA MPOCTHIX BELIECTB — IaJlOr€HOB.
XWMHUYECKHE CBOMCTBA HA MTPUMEPE XJIopa (B3aMMOICHCTBHE ¢ METAJlJIaMU, HEMETaJlIaMH,
mienodamMu ). XinopoBoaopos. CosstHast KUCI0Ta, XUMUYECKUE CBOWCTBA, IMOTYYCHHE,
mpuMeHeHue. JlelcTBre XI0pa U XJI0pOBOAOPO/1a HA OPraHu3M 4elloBeKa. BaxkHenmue Xiaopuabl
U X HAaXO0XICHHUE B IIPUPOJIE.

O0was xapaktepuctuka 31eMeHToB VIA-rpymnmel. OCOGEHHOCTH CTPOSHUSI ATOMOB,
XapakTepHble cTeneHn okucienus. CtpoeHue u Gu3n4ecKue CBOMCTBA IPOCTHIX BELIECTB —
KHCJIOPOJA U Cepbl. AJUIOTPOIIHBIE MOIUPHUKALIMY KUCIOPOIA U cepbl. XUMUYECKUE CBONCTBA
cepbl. CepoBOIOpOJI, CTpOEHHE, GU3NUECKUE U XUMUYEeCKHEe CBOMcTBA. OKCHU/IBI Cephl KaK
IPEJICTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KucioTa, (pU3ndeckue 1 XMMUYECKHe CBOMCTBa
(oOmme Kak mpeacTaBUTENs Kilacca KMCIOT U cnerduyeckue). XUMUYECKUE PeaKLuy,
JIeKallie B OCHOBE IIPOMBIIIJIEHHOTO CII0c00a NOJTy4eHUs! CepHOU KucnoThl. [Ipumenenue
cepHOM KucinoTbl. ConM CepHOM KUCIOTHI, KaUeCTBEHHAs peaklus Ha cynbdar-uoH. Haxoxnenue
CEpBI U €€ COCIMHEHUI B IPUPOAE. XUMUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl
COEJIMHEHUSIMU cepbl (KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0
IIPEIOTBPALLEHUS.

OOm1as xapakTepucTUKa 351eMeHTOB V A-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENIEHN OKUCIIEHUS. A30T, PaCIpOCTpaHEHUE B IPUPOIE, PU3HuecKue u
XUMUYeckue cBoiictBa. KpyroBopoT a3oTa B mpupoje. AMMHAK, €ro (pU3N4ecKue U XMMUYECKHe
CBOICTBA, MoJTydeHue 1 npumenenue. Coyim aMMOHMS, UX (PU3NYECKHe U XUMUYECKUE CBOMCTBA,
npuMeHeHne. KauecTBeHHasl peakius Ha MOHbl aMMOHMsSI. A30THas KUCJIOTa, €€ NOJTydeHHE,
¢du3nyeckre 1 XMMHYECKHE CBOMCTBA (00IIMe KaK MPEICTaBUTEINS Kilacca KUCIOT U
cneuupuyeckue). Micnoab3oBaHWe HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MHUHEPATIbHBIX



ynoopeHuil. XuMuueckoe 3arpsi3HeHUE OKPYKAOIIEH CPelbl COSTUHEHUSMU a30Ta (KUCIOTHBIC
TOX/I1, 3arpsiI3HEHUE BO3/1yXa, OYBHI U BOJI0EMOB). Docdop, ammoTponHbie MOAU(UKAITTT
dochopa, pusnueckue u xumudeckue cporictBa. Oxcua pocdopa (V) u dpochopnas xkucnora,
¢du3nveckrue 1 XUMHUYECKHE CBOICTBA, momyueHue. Mcrnonb3oBanue GocdaroB B KauecTse
MUHEPaAJIbHBIX YIOOPEHUH.

O6mas xapakrepuctuka 3neMeHToB |V A-rpynnel. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIICHUS. YTIIEpOI, aJUIOTPOIIHBIE MOIU(PHUKAIINN, PACTIPOCTPAHEHUE B
npupoje, pu3ndeckne U XUMHUIECKHe CBOicTBa. AncopOuusi. KpyroBopoT yrieposa B mpupoe.
Oxcunel yriaepona, ux (pu3nuecKkre 1 XMMUYeCKHe CBOMCTBA, AEHCTBUE HA )KUBBIE OPTaHU3MBI,
MOJIy4eHHE ¥ MPUMEHEHUE. DKOJOrHYEeCKUe MPoOJIeMbl, CBSI3aHHbIE ¢ OKcuaoM yriepona (1V),
TUI0TE3a INI00aJIBbHOTO MOTEIIEHUS KIIMMaTa, HapHUKOBbBIN 3(p@eKT. YrospHas KucioTa u eé
CoJH, UX (pM3NYECKHe U XMMHUYECKHIE CBOMCTBA, TOJIydeHHE U IpuMeHeHne. KauecTBeHHas
peaxuus Ha KapOoHaT-noHBIL. Mcnonb3oBaHne kKapOOHATOB B OBITY, MEIULIMHE,
MIPOMBIIIIJIEHHOCTH U CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHbIE TOHATUSA 00 OPraHMYECKUX BEILIECTBAX KAK O COEIMHEHUSX yriepoaa
(MetaH, 3TaH, STHIIEH, alleTUJIeH, dTaHOJ, TJIMLEPHH, YKCYCHas KucioTa). [IpupoaHbie
HCTOYHUKHU YIJIEBOJIOPOAOB (Yrojib, MPUPOIHBIN a3, He(Th), MPOIYKTHI UX MEepepadOTKU
(6eH3uH), MX PoJIb B OBITY M TPOMBINIIICHHOCTH. [IoHATHE 0O OMOTOTHYECKH BaKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJiax — U UX pOJIM B KHU3HU YesoBeka. MaTepuaibHOE €AMHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero gpusnueckue 1 XMMHYECKHE CBOICTBA, MMOJIyY€HUE U IPUMEHEHHE.
Coenunenus kpemHus B pupoje. Obuiue npencraBienus 00 okcuae kpemuus (1V) u
KpeMHHEBO# KucioTe. CHIIMKATHI, UX HUCTOIb30BaHUE B OBITY, B MPOMBIILICHHOCTH. Baxuenmme
CTPOMTEIIbHBIE MaTepHAJIbl: KEpaMHuKa, CTEKJIO, IIEMEHT, 0€TOH, Jkene300eToH. [IpobieMbl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MAaTEPHAIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

M3y4eHue 00pa3lioB HEOPTAHUYECKUX BELIECTB, CBOMCTB COJITHOM KUCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX peakluil Ha XJIOPUA-HUOHBI U HAOIIOACHNE TPU3HAKOB UX MIPOTEKAHUS, OTIBITHI,
oTpaxaromue (Gu3nueckue 1 XMMUYeCKHE CBOMCTBA TAJIOTEHOB M UX COECIMHEHU (BO3MOKHO
MCI0JIb30BaHKE BUICOMATEPHAIIOB), 03HAKOMJICHHE C 00pa3liaMy XJIOPUIOB (TaJIOT€HUIOB),
03HaKOMJIEHHE C 00pa3lamMu cepbl U e€ COeTMHEHUSIMH (BO3MOKHO UCIOJIB30BaHUE
BHJIEOMATEpPHUANIOB), Ha0IIOIeHUE TIpoliecca 00YyTIIMBaHUs caxapa Mol IeHCTBUEM
KOHLIEHTPUPOBAHHOMN CEPHOI KUCIOTHI, H3y4eHHE XUMHUYECKUX CBONCTB pa30aBIeHHON CEpHOI
KHCIIOTHI, MPOBE/ICHNE KAYeCTBEHHON peakluy Ha cylb(aT-uoH U HaOI0ieHne pU3HaKa eé
MPOTEKAaHUS, O3HAKOMIIEHHE C PU3NYECKHUMH CBOMCTBaAMU a30Ta, Gochopa u uX CoeTuHEHUI
(BO3MOKHO HCIIOJIB30BAHKUE BUICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCPOPHBIX YA0OpEeHUH,
MoJIyueHue, coOupanue, paclo3HaBaHUE U U3y4YeHHUE CBOMCTB aMMHaKa, POBEICHUE
KaueCTBEHHBIX peakluii Ha HOH aMMOHHUS U (hocdaT-HuoH U U3ydeHHE MPU3HAKOB UX
MPOTEKaHMs, B3aUMO/ICHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEJIbIO (BO3MOYKHO
HCIOJIb30BAHNE BUICOMATEPUANIOB), U3yUEHHUE MOJIeNIell KpUCTAJUIMYECKHUX PEeIIETOK aMasa,
rpaduTa, QpyniepeHa, 03HaKOMIIEHHE ¢ TIPOLIECCOM a/ICOPOLIMU PaCTBOPEHHBIX BEILIECTB
aKTMBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOrasa, NoJy4eHne, cooupaHue, pacro3HaBaHe
U U3y4EeHUE CBOWCTB YTJIEKHCIIOTO ra3a, IpoBeJeHNEe KaueCTBEHHBIX peakifii Ha KapOoHaT U
CHJIMKAT-MOHBI M U3YYEHHE MPU3HAKOB UX MPOTEKAHMUsI, 03HAKOMIIEHHE C TPOTyKIIHEH
CHJIMKAQTHOM MPOMBIIUIEHHOCTH, pellIeHHe SKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMe «BaxHeiimme
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OO01mas XxapakTepUCTUKa XUMUYECKHX DJIEMEHTOB — METAJIOB HA OCHOBAHUU UX
noJioxkeHud B [lepuoanyeckon cucreMe xuMuueckux 3yeMeHToB . . MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTajuioB. MeTayuinueckasi CBSI3b U METaUIMUeCKasi KpUCTAIUINYECKast
peméTka. DIeKTPOXUMHUYECKUH Psil HAMPsDKeHUM MeTalioB. Dusnyeckrue U XUMUYECKHE
cBoiicTBa MeTayyioB. OO1Me crocoObl moayyeHus: MetauioB. [loHATHE 0 KOPPO3UH METAILJIOB,
OCHOBHBI€ CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, Yyr'yH, JIOPATIOMUHUM, OpOH3a) U
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[{erounble MeTaIUIBL: TTOJI0KEHUE B [leproanyueckoil cucteMe XUMUYECKHUX 31EMEHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOX/JIeHUE B npupoje. Gusnyueckue u XUuMUIECKUe
CBOMCTBa (Ha mIpuUMepe HaTpus U Kanus). OKCHIBI M THAPOKCUIBI HATPpUs U Kanus. [[pumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[Ileno4yHO3EMENBHBIE METAIIIIBI MArHUM M KaJbLU: 1TOJ10KeHue B [lepnoanueckoit
cucrtemMe Xxumuueckux aneMeHToB . . MenneneeBa, CTpoeHUE UX aTOMOB, HAXO0XK/JICHHUE B
npupoae. PU3NUeCKUe U XUMUYECKHE CBOMCTBA MarHus U KajbplKs. BaxkHelmme coequHeHns
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMIL: IostokeHue B [leproanyueckoii cucteMe XMMU4IecKux 3neMeHToB [l H.
MenpeneeBa, CTpOCHHUE aTOMa, HAX0XJACHUE B TIpupoe. PU3nvecKue 1 XUMHUIECKHUE CBONCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Keneszo: nmonoxenue B [leproanueckoit cucreMe XuMuyeckux snemMenToB /1. U.
MenneneeBa, CTpO€HHUE aTOMa, HAXOXKACHHUE B TIpupoie. Pu3nuecKkne 1 XUMHUIECKHE CBOMCTBA
xene3a. Oxkcuabl, TUApPoKcuab! U cosm xkenesa (1) u xenesa (I11), ux cocras, cBoiicTBa U
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMi METAJJIOB U CIIJIaBOB, UX (PU3MUECKUMH CBONCTBaMHU,
M3YYEHUE Pe3yabTaTOB KOPPO3UU METAIJIOB (BOZMOXHO MCIOJIb30BaHUE BUIEOMATEPUATIOB),
0COOCHHOCTEH B3aUMO/ICHCTBUS OKCH/IAa KaJIbIUs U HATPUS C BOJON (BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEPHUAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIecca TOPEHUS Kelle3a B
KHCTI0po/ie (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPHUAIIOB), IPU3HAKOB MTPOTEKAHUS
KaueCTBEHHBIX peaklUii Ha MOHBI: MATHUS, KAJIbLIMA, aTFOMUHUS, IUHKA, xene3a (1) u sxene3a
(1), meau (1), HabmroAEHNE M OTIMCAHHUE MTPOIECCOB OKPAIIMBAHKS [JITAMEHH HOHAMU HATPHS,
KaJusl ¥ KaiblKsl (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPUAIOB), UcCie10BaHUE aM(pOTEPHBIX
CBOWCTB FMAPOKCH/IA ATFOMUHMS U TUAPOKCUAA LIMHKA, PELIEHNE HKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa 1 maTepuaibl B HOBCEAHEBHOM )KM3HU YellOBEKa. be3onacHoe ucnoib30BaHue
BEIIECTB M XUMUYECKHUX peakiuii B ObITy. [lepBas moMous mpyu XUMHUYECKUX 0KOTrax 1
OTpPABJICHUSIX.

XUMUYECKOe 3arps3HeHUE OKPYXKAIOIel cpebl (mpeaenbHas JoMmycTUMasl KOHIIEHTPAIIHs
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuasoB (CTEKIIO, CIIAaBbl METAJIIOB, MTOJIMMEPHBIE MATEPHUATIBI).

Mescnpeomemmuoie céazu

Peanuzarust MexXnpeAMETHBIX CBA3EH NP U3yYEHUN XUMUU B 9 KJlacce OCYyIIEeCTBISIETCS
4yepes UCIOJIb30BaHKEe KaK OOIINX €CTeCTBEHHO-HAYUYHBIX TOHATHH, TaK U IOHATHUH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIS OTAEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUS IIPOrPAMMbI OCHOBHOTO 00IIEr0 00pa3oBaHuUs
JOCTUTAIOTCS B X0/1¢ OOYUCHHSI XUMHUH B IMHCTBE y4COHON M BOCITUTATEIILHOM JEATEIILHOCTH B
COOTBETCTBUU C TPAIUIIMOHHBIMU POCCHUCKUMHU COIMOKYIBTYPHBIMU U TyXOBHO-
HPaBCTBCHHBIMH [ICHHOCTSIMH, TIPUHSATHIMHU B OOIIECTBE TIPAaBUJIAMHA ¥ HOPMaMU MTOBEJICHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIE PE3YNBTAThl OTPAKAIOT TOTOBHOCTh O0Y4YAIOIIUXCSl PYKOBOJICTBOBATHCS
CHCTEMO¥ MO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIIMN U PACIIUPEHHE OMBITA JICSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IECHHOCTHOTO OTHOIIICHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJICIMIO0, TOHUMAaHHSI 3HAYCHHSI XUMUYECKOW HAyKH B )KU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEPHOI MHPOPMAIIHEH O MEPEAOBBIX JOCTHKCHUSIX U OTKPBITHSIX
MHUPOBOI U OTEYECTBEHHOW XUMHIH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/ICTABICHHS O COIUATIBHBIX HOPMAaX M TMPaBHIaX MEKIMYHOCTHBIX OTHOILIICHUH B
KOJUIEKTUBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIC3HOM,
y4e0HO-HCCIIeIOBATENILCKO, TBOPUECKOI U IPYrUX BHIAX JACATEIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HOI COBMECTHOM JESTEIFHOCTH TP BHINOJHEHHN Y4eOHbIX, IO3HABATEIBHBIX 33124,
BBITIOJTHCHUN XUMHYECKUX IKCIIEPUMEHTOB, CO3JJAHUH YICOHBIX IIPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO M B3aHMOIIOMOIIIY B MIPOLIECCE ATOH YueOHOM NeITeTbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE TOBEICHHE M IIOCTYIIKH CBOUX TOBAPHUILEH C MO3UIMN HPABCTBEHHBIX U
HPABOBBIX HOPM C YY4ETOM OCO3HAHUS MOCIIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHYECKHE MPEICTABICHUS O BEIECTBE M XUMHYCCKOW PEaKIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIISIONINE OCHOBY IS
HNOHMMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MUPA, IPEACTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPO/IbI, B3AUMOCBSI3SIX YEJIOBEKa C MIPUPOIHON CPeoil, 0 posu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

M03HABATEIIbHBIC MOTHUBBI, HAMIPABJICHHBIC HA MOJTyYCHHE HOBBIX 3HAHHI 110 XUMHUH,
HEO0OXO0IMMBIE ISl 00BSICHEHHUS HAOMIOAaeMbIX MIPOLIECCOB U SBJICHHUM, IO3HABATEIBHOM,
UH()OPMAIIMOHHON U YUTATEIbCKON KYJIbTYPhI, B TOM YUCIIC HABBIKOB CAMOCTOSTEIBHON PabOThI
C y4eOHBIMHU TEKCTaMH, COPABOYHOI JINTEPATYPOU, TOCTYITHBIMU TEXHHYESCKUMHU CPEICTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpEeC K 00YYSHHUIO U MTO3HAHUIO, JTF0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOH 1 MCCIIEA0BATEIbCKOM IESTEFHOCTH, K 0CO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHHE [IEHHOCTH )XKM3HU, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 37I0POBBIO,
YCTaHOBKH Ha 3I0pOBBIi 00pa3 )KU3HHU, 0CO3HAHUE TIOCIICACTBUIA U HENPHUITHE BPEITHBIX
NpUBBIYEK (YIOTPEOICHUS aJKOTOJIsI, HAPKOTHKOB, KYPEHHS), HEOOXOJMMOCTH COOTIOICHUS



MIPaBWII OE30TIACHOCTH MPHU OOPAIICHUH ¢ XUMHYECKUMHU BEIIECTBAMH B OBITY U peallbHOM
KU3HU;

5) Tpy10BOT0 BOCIIUTAHMS:

WHTEPEC K MPAKTUICCKOMY U3YUYCHHIO TPO(ECccuii u Tpyaa pa3IuvaHOro poja, yBaKEHUE K
TPYLy U pe3yJabTaTaM TPYJ0BOM JACATEIHHOCTH, B TOM YHCII€ HA OCHOBE MPUMEHECHHUS
MPEIMETHBIX 3HAHUH 110 XUMHHU, OCO3HAHHBIN BEIOOP WHIUBUIYAILHON TPACKTOPHH
MPOIOJKEHHS 00pa30BaHUsI C YIETOM JIMYHOCTHBIX HMHTEPECOB U CITIOCOOHOCTH K XUMUH,
0O0IIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIENIHOM MPo(eCCHOHABHON AEATEIBHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTMYECKH LieJecoo0pa3Hoe OTHOUICHHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIe,
OCHOBE €€ CyILleCTBOBaHNS, IOHUMaHUe [IEHHOCTH 3/10pOBOT0 U 0e30macHOro oopasa KHU3HHU,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 37I0POBBIO,
OCO3HAHHE LIEHHOCTHU COOJII0/IEHUS TpaBuil O€30MacHOr0 MOBEIEHUS IpU pabOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MIPUMEHSTH 3HAHMUSI, TIOTyJaeMbIe TIPU U3yICHUU XUMUH, IS PEIICHHS
3a7a4, CBA3aHHBIX C OKPYKAOIIEH MPUPOTHON CPENOM, JIJIs MOBBIIIEHUS YPOBHS SKOJIO THYECKOM
KYJIbTYpbI, OCO3HAHHS TJI00ATTLHOTO XapaKTepa SKOJOTUUECKUX MPOOIeM U IyTel UX pelieHus
MOCPEJCTBOM METOJIOB XUMHH, SKOJIOTUYECKOTO MBITIUICHHS, YMEHHUS PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocTaBe MeTanpeMeTHBIX Pe3yIbTaTOB BBIACISAIOT 3HAYUMBIE U1 (POPMHUPOBAHUS
MHPOBO33pEHHUS 00IIIeHAYYHbIE TIOHATHSA (3aKOH, TEOpHUs, TPUHLIUII, TUIIOTE3a, (PaKT, cucTema,
MIPOLIECC, IKCIIEPUMEHT U JPYroe€. ), KOTOPBIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeaIMeTax 1 MO3BOJISIIOT Ha OCHOBE 3HAHUM U3 ATHX MPEAMETOB (POPMHUPOBATH NMPEACTABICHUE O
L[EJIOCTHOM HayYyHOU KapTHHE MUpa, U YHUBEpCcalbHbIe yueOHbIE AeHCTBUS (ITO3HABATENbHEIE,
KOMMYHHUKATHBHBIE, PETYISITUBHBIC), KOTOPbIE 00ecreunBaoT (GopMUpPOBaHHE TOTOBHOCTHU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeSATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUS UCIIOJIB30BATH MPUEMBI JIOTUYECKOTO MBILUICHHS TP OCBOSHUHU 3HAHMIA:
PacKpbIBaTh CMBICII XUMUYECKUX MOHATHH (BBLACTATH UX XapaKTepHbIe IPU3HAKH,
yCTaHABIUBATh B3aMMOCBSA3b C IPYTUMU MOHITHIMH ), UCTIOJIH30BATh MOHATHUS ISl OOBSICHEHUS
OTIIENbHBIX (PAKTOB U SBIICHUI, BHIOMPATh OCHOBAHUS M KPUTEPHH IS KiIacCU(UKALIUN
XUMUYECKUX BEUIECTB U XMMUYECKUX PEAKIINi, YCTaHABIUBATh IPUUUHHO-CIEACTBEHHBIE CBS3U
MeXAy OOBEKTaMU U3yUeHUSs, CTPOUTD JIOTHUECKHUE PACCYKIEHUS (MHAYKTUBHBIC, IETYKTUBHBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yMEHHE MPUMEHSTH B MpoIiecce MO3HAHMS MOHATHS (MIPEAMETHBIE U METalpeIMETHbIE),
CUMBOJINYECKHUE (3HAKOBBIC) MOJIENIN, UCTIONB3yEeMbIE B XUMUHU, TIPe0OPa30BLIBATH IIIMPOKO
MpUMEHsIeMbIe B XUMUU MOJICTbHBIE MPEICTaBICHUS — XUMUYECKUH 3HAK (CUMBOJI DJIEMEHTA),
XuMHuueckas (opMmyna v ypaBHEHHUE XUMUYECKOHN PEaKIuu — MPU pPelIeHUH yueOHO-
[MO3HABATENbHBIX 33/1a4, C YUETOM 3TUX MOJIEIbHBIX MPECTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH U3y4aeMbIX 00bEKTOB — XUMUYECKUX BEUIECTB U
XUMHYECKUX PEaKIUi, BBISBIISTH 00I1E 3aKOHOMEPHOCTH, PUINHHO -CJIE/ICTBEHHBIEC CBS3U U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHE HCIOJIb30BaTh MMOCTABIIEHHBIC BOMIPOCKHI B KAYECTBE HHCTPYMEHTA TIO3HAHWS, a
TaKXKe B KAYECTBE OCHOBBI ISl (DOPMUPOBAHUS TUIIOTE3HI 110 TPOBEPKE MPABHILHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MPUOOpPETEHUE OIBITA 0 MIAHUPOBAHUIO, OPTAHU3AIUY U TIPOBEJICHUIO YICHUYECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOATh 3a X0J0M IPOIecca, CAMOCTOSTEIBHO MPOTHO3UPOBATH €TO
pe3ynbTat, GOpMyYINPOBATH 0OOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO OTIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOMPATh, AHATU3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIIMIO PA3IMIHBIX BHJIOB
1 (GOpM MpeICTaBICHHS, IOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJISIpHAS JIUTEpaTypa
XHUMHYECKOTO COJICP’KaHUs, CIIPABOYHBIE TIOCOOUs, pecypchl UHTEepHETa), KPUTUYECKU
OIICHUBATH MMPOTUBOPECUYUBYIO U HEJJOCTOBEPHYIO NH(OPMAIIHIO;

YMEHHE MPUMEHSTH Pa3IMIHBIC METOIBI U 3aITPOCHI MPH IMOUCKE U 0TOOpE HHpOpMAIHH 1
COOTBETCTBYIOMINX JTAHHBIX, HEOOXOUMBIX TSI BHITIOJTHEHUS YI€OHBIX M MIO3HABATEILHBIX 33124
OTIpENIEIEHHOTO THIIA, TPUOOPETEHHE OTIBITA B 00JIACTH UCTIOIH30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIQJICHUE KYJIbTYPOUH aKTUBHOTO UCTIOIL30BAHUS PA3THIHBIX
MTOUCKOBBIX CHCTEM, CAMOCTOSITEIILHO BRIOMPATH ONTUMAIBHYIO ()OPMY MPEACTABICHUS
MH(OPMAIIMY ¥ WILTFOCTPUPOBATH PeIllaeMble 3a/1a4M HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE MCII0JIb30BaTh M aHAJIM3UPOBATH B MpoIecce yIeOHOM 1 MCCIIeI0BaTEIbCKOM
JESITeLHOCTH HH(MOPMAIIHIO O BIMSHHH TPOMBIIIIICHHOCTH, CEJTLCKOTO X031CTBA U TPAaHCTIOPTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUS 33/1aBaTh BOMIPOCHI (B XOJ€ nuayiora u (MjIH) TUCKYCCHHU) TIO CYIIECTBY
o0cyxaaemMoii TeMbl, (GOPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCUTENIHHO BBITIOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS IPEACTABIATE NOJYyYSHHbIE PEe3YyIbTAaThl IO3HABATENLHOM JESTEIbHOCTH B YCTHBIX
Y IUCBMEHHBIX TEKCTaX; JIeJaTh MPE3EHTAIUIO PE3YIbTATOB BBIIIOJIHEHUS XUMUYECKOTO
JKCIEepUMEHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOM PabOTHI MO UCCIIEIOBAaHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

yYMEHHUsI y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIBHON U
HCCIIEIOBATENIbCKON AESITETbHOCTH IIPU PEIIEHNH BO3HUKAIOIIUX MPo0IeM Ha OCHOBE yuETa
OOLINX UHTEPECOB U COTIIACOBAHMSI MO3UIUH (00CYXKAeHUs, 0OMEH MHEHHUSIMH, «MO3TOBBIE
IITYPMBI», KOOPJIMHAIMS COBMECTHBIX JIEHCTBUM, ONIPE/IeTICHIE KPUTEPHUEB 10 OLIEHKE KauyecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSATEIHHO OMPEAEIATH 1IeNU AeSITebHOCTH, TNIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJHUPOBATH U MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIESATEIILHOCTD, BHIOUPATh
Haubonee 3 pexTuBHBIE CIOCOOBI pelIeHNs YIeOHBIX U MO3HABATEIbHBIX 33134,
CaMOCTOSITENIbHO COCTABJIAThH MU KOPPEKTUPOBATH MPENIOKEHHBIN allTOPUTM JEHCTBUI TpU
BBITIOJTHEHUH 33/IaHUH C Y4ETOM MOJTyYeHHs] HOBBIX 3HaHUN 00 M3yuyaeMbIX 00BEKTaxX —
BEII[ECTBAX U PEAKIIHIX, OLIEHUBATh COOTBETCTBUE MOTYYEHHOTO Pe3yNbTaTa 3asBICHHOM 11Ty,
YMEHHE UCIOJIb30BaTh U aHAM3UPOBATh KOHTEKCTHI, IPEATIaraeéMble B YCIIOBUU 3aJaHH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe nmpeaMeTHBIX pe3yabTaTOB 10 OCBOEHUIO 00s3aTEILHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOH (hefiepanbHON padoueil mporpaMMoid, BBIICTSIOT: OCBOCHHBIE



00y4aromuMUCs HayYyHbIe 3HAHHS, YMEHHS U CIIOCOOBI IeHCTBUH, crieu(pHUECKUE IS
peaMeTHOH 001acTu «XUMHUsDY, BUBI ACATEIBHOCTH 110 TOTy4E€HUIO HOBOTO 3HAHUS, €r0
UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K kon1my o0y4enus B 8 ki1acce rnpeIMeTHbIE pe3ylIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSITHUI: aTOM, MOJIEKYJIA, XUMHUUECKUN JIEMEHT,
IIPOCTOE BEILLECTBO, CI0KHOE BELIECTBO, CMECH (OJIHOPOAHAS U HEOJHOPO/IHAS ), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAsl U MOJIEKYJIsIpHasi Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAS
Macca, MaccoBasi J0J1s1 XMMUYECKOTrO 3JIEMEHTA B COEIMHEHUH, MOJIIPHBIA 00BEM, OKCUJI,
KHCJIOTa, OCHOBAHUE, COJIb, AEKTPOOTPULIATEIbHOCTh, CTETIEHb OKUCIIEHUS, XUMUYECKas
peaxuusi, KjaaccupUKaIs peakluii: peakliuu COeTUHEHUs], peaKuu Pa3I0KEeHUs, PEaKINH
3aMelleHus], peakliui 0OMeHa, 3K30- U SHI0TEPMUYECKHE peaklnu, TEII0BOH 3 (eKT peakiu,
SJIpO aToMa, JIEKTPOHHBIN CII0M aTomMa, aTOMHast OpOUTallb, paluyC aTOMa, XMMHUYECKasi CBA3b,
MOJISIpHAs ¥ HETIOJISIpHAsi KOBAJIEHTHAs CBSI3b, MOHHAS CBSI3b, HOH, KATUOH, aHUOH, PAacTBOD,
MaccoBasi J10J1s1 BeleCTBa (MPOLIEHTHAs! KOHIIEHTPAalMsl) B pacTBOPE;
WJUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XMMHUECKUX MOHATUN U IPUMEHSTH 3TU NOHSITUS TPU
OTMCAHUU BEUIECTB U UX MPEBpaIllEHUl;
HCI0JIb30BAaTh XMMHUUYECKYIO CUMBOJIUKY JUIsl COCTaBJIeHUs! (JOpMYJI BEIIECTB U ypaBHEHU I
XUMHUYECKUX PEAKIINH;
OTIPEENATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COECAMHEHUSX, CTETIEHb OKUCIIEHUS
3JIEMEHTOB B OMHAPHBIX COEAMHEHUSAX, IPUHAIICKHOCTh BEILIECTB K OMPEeIEHHOMY KiIaccy
COEJIMHEHUH 10 popMysaM, BUJL XUMUUECKON CBSI3M (KOBaJICHTHAs! M HOHHAs1) B HEOPIaHUYECKUX
COEJIUHEHUSX;
packpsiBaTh cMmbica [lepronnueckoro 3akoHa [[. 1. MenneneeBa: 1eMOHCTpUPOBATH TOHUMAHHUE
NEPUOANYECKOHN 3aBUCUMOCTH CBOMCTB XUMHUYECKUX HJIEMEHTOB OT UX IOJI0KEHUS B
[lepuonnyeckoit cucteme, 3aKOHOB COXPaHEHHU s MacChl BELECTB, OCTOSIHCTBA COCTABA,
aTOMHO--MOJIEKYJIIPHOTO Y4Y€HUs, 3aKOHa ABOTaipo;
OIMCBIBATH U XapaKTepU30BaTh TabaMuHyt0 popmy Ilepnoandeckoit cucTeMbl XMMUYECKUX
3JIEMEHTOB: Pa3JIM4aTh MOHATUSA «IJIaBHas noArpynna (A-rpynmna)» u «nobounas noarpymnna (b-
rpyImmna)», Majable 1 00JbIlINe EPUOAbL, COOTHOCUTH 0003HAUEHMsI, KOTOPbIE UMEIOTCS B TaOIMILIe
«Ilepnonnyeckas cucrema xumuueckux emeHToB Jl. 1. MenneneeBa» ¢ 4uCI0BbIMU
XapaKTepUCTUKAMHU CTPOECHUS aTOMOB XUMUYECKHX IEMEHTOB (COCTaB U 3apsi]l siapa, oo1ee
YHCII0 IEKTPOHOB U pacHpeiesieHUe UX 0 IEKTPOHHBIM CIIOSM);
KJIaccu(UIMPOBATh XMMUYECKHUE JIEMEHTbI, HEOPraHMUECKUE BEIECTBA, XUMUUECKUE PeaKIH
(1o 4mncIly U COCTaBy y4acTBYIOIUX B PEAKIIMU BEIIECTB, 110 TEIULIOBOMY 3P EKTY);
XapaKkTepu30BaTh (ONMUCHIBATh) OOLIME XUMUYECKHE CBOMCTBA BELLIECTB PAa3IMUHBIX KJIACCOB,
MOJITBEPXK/1asi ONMCaHUE IPUMEPaMHU MOJIEKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOLIMX
XUMUYECKUX PEaKIIHA;
IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX KAUECTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKaHUSI XUMUYECKUX ITPEBPALLICHUN B PA3JIMYHBIX YCIOBUIX;
BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIIO
XMMUYECKOT0 3JIEMEHTa 10 (GopMyJie COeANHEHHs], MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINHY;
IIPUMEHSTH OCHOBHBIE OTIEPAIIMH MBICIIUTEIBHOM AEATENbHOCTU — aHAJIN3 U CUHTE3, CPABHEHMUE,
0000111eHre, CUCTEMAaTH3AIMIO, KJIacCU(UKAIUIO, BHISIBJICHUE IPUUYNHHO--CIIICTBEHHBIX CBSA3EH
— 1711 U3yYEHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIINIL, €CTECTBEHHO-HAYUYHbIE METObI



MO3HAaHUS — HAOJIOACHUE, U3MEPEHUE, MOICTTUPOBAHUE, SKCIEPUMEHT (pealIbHbINA 1
MBICJIEHHBIN );
CIJIeZI0BATh MPaBUJIaM IOJIb30BAHUS XMMUYECKON TOCYZ0N U 1a00paTOPHBIM 000pyI0BaHHEM, A
TaKKe MpaBHiIaM 0OpAaICHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSAMH I10 BBHITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJYYCHUIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB
(BOozIOpOAA M KUCIOPO/a), IPUTOTOBIECHUIO PACTBOPOB C OIPEIEIEHHON MacCOBOH J1oen
PacTBOPEHHOTO BEIIECTBA, MNIAHUPOBATH U MPOBOIUTH XUMUYECKHE SKCIIEPUMEHTHI IO
pacrno3HaBaHHUIO PacTBOPOB ILIEJIOUEH U KHCIOT C IOMOLIBIO0 HHAUKATOPOB (JIAKMYC,
beHondrasenH, METUIOPAHXK U APYTHE).

K kon1y 00y4enus B 9 Kjiacce rpeIMeTHbIE Pe3yJIbTaThl HAa 0230BOM YPOBHE JTOJDKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:
PacKpbIBaTh CMBIC]I OCHOBHBIX XUMUYECKUX MOHITUNA: XUMUYECKUN IEMEHT, aTOM, MOJIEKYJIa,
MOH, KATHOH, aHUOH, ITPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJIEGHTHOCTb,
ANIEKTPOOTPHUIATENLHOCTD, CTEIIEHb OKUCIEHMSI, XMMUYECKasl PEaKIMsl, XUMUYECKasl CBSI3b,
TEII0BOM APPEKT peaKklnU, MOJIb, MOJIIPHBIN 00BEM, PACTBOP, ANEKTPOJIUTHI, HEAEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAS AUCCOIHAIINS, PEaKI[M HOHHOTO 0OMEHa, KaTalu3aTop, XUMHUUECKoe
paBHOBecHe, 0OpaTHUMble M HEOOpaTUMbIE PEAKINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaxiuu, OKUCIUTENb, BOCCTAHOBUTEb, OKUCIIEHUE U BOCCTAHOBIIEHUE, AJUIOTPOINS,
aM(pOTEepHOCTb, XUMHUYECKas CBA3b (KOBaJIEHTHAs!, MOHHAsI, METa/NINYeCKas ), KpUCTaIINUecKas
pelérka, Koppo3us METaJIJIOB, CILIaBbl, CKOPOCTh XMMHUYECKOH peaKIUH, IPeIeIbHO
nonyctumas koHnuentpamnus [1JIK Bemecta;
WJUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XMMHUYECKUX ITOHATUN U IPUMEHSATH 3TU NOHATUSA IIPH
ONMCAHNHU BEUIECTB U UX NIPEBPAILCHUN;
UCIOJb30BATh XUMUUECKYIO CUMBOJIUKY ISl COCTaBJIEHUS (JOPMYJI BEIIECTB U ypaBHEHUN
XUMHUYECKUX PEAKIINH;
OTIPECIIATh BAJICHTHOCTD U CTEIICHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B COCMHECHUAX
Pa3IMYHOIO COCTaBa, IPUHAJIEKHOCTh BEUIECTB K OIPEACIEHHOMY KIIACCy COCIMHEHUN 110
(dbopMmynaM, BUA XUMHUYECKOH CBSI3U (KOBAJIEHTHAs, HOHHAsI, METAJUINYECKasl) B HEOPIraHUYECKUX
COEJIMHEHUSX, 3aps]l HOHA 110 XMMHUYECKOH (opMyIie, XapakTep cpelibl B BOAHBIX pacTBOpax
HEOPraHMYECKUX COCIUHEHHUH, TUIl KPUCTAIUNINYECKON PEIIETKA KOHKPETHOTO BEILECTBA;
packpbiBath cMbIci llepuoanueckoro 3akona /. 1. MenneneeBa 1 1eMOHCTPUPOBATH €T0
IIOHMMAaHHE: ONMCBIBATH U XapaKTepu30BaTh TabnuuHyro Gopmy [lepuoanueckoii cucremMsl
XMMUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATHUS «TJIaBHas MOArpymnmna (A-rpymnmia)» U «oooyHast
noarpymnna (b-rpymnna)», Mansie 1 60JbIINE IEPHO/IBI, COOTHOCUTH 0003HAUEHHSI, KOTOPbIE
UMEIOTCS B IEPUOINYECKOM TabuIle, ¢ YUCIOBBIMHU XapaKTePUCTUKAMU CTPOSHHS aTOMOB
XUMUYECKUX JIEMEHTOB (COCTaB M 3apsi spa, o0l1ee YMCIIo 3JIEKTPOHOB U paclpeieieHue ux
10 JIEKTPOHHBIM CJIOSIM), OOBACHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB
U UX COEIMHEHUH B IPEJeIIax MAJBIX IIEPUOAOB U INIaBHBIX MOATPYII C Y4ETOM CTPOEHMS X
aTOMOB;
KJIaccu(UIMPOBATh XUMUYECKHE JIEMEHTbI, HEOPTaHMUECKUE BEIECTBA, XUMUUECKUE PEaKIH
(1o YmMcIy U COCTaBy y4acTBYIOIIMX B pEaKIMM BEIIECTB, 10 TEII0BOMY 3¢ (deKTy, o
M3MEHEHHIO CTENIeHEH OKHUCIICHUSI XUMUUECKUX AJIEMEHTOB);
XapaKTepu30BaTh (ONMUCHIBATH) OOIIME U ClIEU(PHUECKIE XUMUYECKHE CBOMCTBA POCTHIX U
CJIOXHBIX BEILECTB, IOATBEPKAs ONIMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U HIOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIINA;



COCTaBJISATh YPABHEHMSI SJIEKTPOIUTHUECKOMN IMCCOLMALUN KUCIOT, EJI0YEH U coJieH, OJIHbIE U
COKpAaIIE€HHBIC YpaBHEHHS PEaKIfii HOHHOTO 0OMEHa, YpaBHEHHUsI PEAaKLUH, MO ATBEPKIAIOIIUX
CYLIECTBOBaHUE FEHETUUECKOM CBSA3U MEX/y BEIIECTBAMU Pa3IMUHBIX KJI1aCCOB;

PacKpbIBaTh CyITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN TOCPEACTBOM COCTABICHUS
AIIEKTPOHHOTO OajaHca TUX PEeaKLni;

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOKHOCTH IPOTEKAHUS
XUMUYECKUX MPEBPALMICHUN B PA3IUYHBIX YCIOBHSIX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIO
XMMMUYECKOTO 3JIEMEHTA 110 (opMyJie COETUHEHHS], MACCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
IIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKON pEaKIUH;

coOroAaTh MpaBuiIa MOJIb30BAHUSI XUMUYECKON NOCYI0HM U TaOOpaTOpHBIM 000pyI0BaHUEM, A
TaK)Ke IpaBuiia OOpaIlEHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMU IO BBIOJHEHUIO
71a00PaTOPHBIX XMMUYECKUX OIBITOB I10 MOJTYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yrieKucioro rasa);

MIPOBOJUTH PEaKLUH, MOATBEPKIAIOIINE KAYECTBEHHBI COCTAaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OPOMHUI-, HOIUI-, KapOoHaT-, pocdaT-, CHIUKAT-,
cynbdaT-, THAPOKCUIA-UOHBI, KATHOHBI aMMOHUS M HOHBI U3YYE€HHBIX METAJJIOB,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIE OTI€paIlMH MBICIIUTEIBHOMN AEATEIbHOCTH — aHaJIN3 U CUHTE3, CPaBHEHHE,
0000111eHIEe, CHCTEMATH3AIIIO, BBISIBIIEHUE MPUYNHHO-CIIEICTBEHHBIX CBSA3EH — 715 U3yUeHUS
CBOJMCTB BEILIECTB U XUMUYECKUX PEAKINil, €CTECTBEHHO-HAYUYHbIE METO bl TIO3HAHUS —
HaOII0ZCHUE, U3MEPEHNE, MOICTIMPOBAHUE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tousitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (unchp )
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. BemecTBo U XuMHuyeckue peakuun
11 [ToBTOpEHue u yriydrienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKHX 4 bubnuoreka [JOK
) peaKmit https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIMN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
06
22 | onewenron VIA-rpyms. Cepa u ¢é 6 Bubmrorera LIOK
' PYHIIBL P https://m.edso0.ru/7f41a636
COeJIMHEHUs
OO01as XxapakTepUCTUKa XUMUYECKIX
bu6mmoreka [JOK
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COeJIMHEHUSs
006
24 | neweron IVA rpymm. Vriepo : ) 2 Bu6mnoexa LIOK
' . PYITIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHHUS
3.1 OO0111e cBOIICTBA METAIIJIOB 4 Bubmzorexa LIOK

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

bubmuoreka [JOK

3.2 Baxkneiime MeTaJUIbI 1 UX COSIUHEHUS 16 https://m. eds0o.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpy»aionias cpeaa

4.1 BemectBa 1 MaTepuaisl B JKU3HU YEJIOBEKA 3 bubmmorexa [JOK
) p https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE Bpems 3 Bubmiorexa LIOK

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

OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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

IIYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KoauuecTBo yacoB 1 DJIeKTPOHHBbIE
ara
Ne Konrpoa | IIpakTn HMara uudposbie
Tema ypoka H3YYeHU S
n/m Bceero bHbIE yeckue 8a H3yYCHHSA o0pa3oBaTe/bHbIE
paboThbI paboThbI 80 pecypesI
IIpeamer xumun. Pojib XMMUU B 5KU3HU Bubmuorexa LIOK
1 PeA ' 1 04.09.2023 | 01.09.2023 | https://m.edsoo.ru/ff0d21
yenoBeka. Tena u BeecTna 0c
[TonsTHE O METOAAX TIO3HAHHMSI B Bubnuorexa LIOK
2 A 1 05.09.2023 06.09.2023 | https://m.edsoo.ru/ff0d22
XUMHH
e
e
3 P PATOPHH T TIp 1 11.09.2023 | 08.09.2023 | https://m.edsoo.ru/ff0d23
oOparteHus ¢ 1abopaTOpHBIM dc
000pyTOBaHUEM o
Yucteie BemecTBa U cMecu. CriocoObl bubmmorexa LIOK
4 B . ' 1 12.09.2023 13.09.2023 | https://m.edsoo.ru/ff0d26
paszneneHus cmeceit
ca
[IpakTrueckas padora Ne 2 bubmuoreka [JOK
5 «Pasnenenue cmeceii (Ha mpuMepe 1 18.09.2023 15.09.2023 | https://m.edsoo.ru/ff0d28
OYHMCTKHU TIOBAPCHHOW COJIH)» c8
bubnuoreka [JOK
6 ATOMBI B MOJIEKYJIBI 1 19.09.2023 20.09.2023 | https://m.edsoo.ru/ff0d2a
6C
7 XUMUYECKHUE FIIEMEHThI. 3HAKU 1 95.09.2023 99.09.2023 bubmuoreka [JOK

(CI/IMBOJ'ILI) XUMHWUYECCKHX DJICMCHTOB

https://m.edsoo.ru/ff0d2b



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

e8

bubmuoreka [JOK

8 [TpocThie u CIIOKHBIE BEIIECTBA 26.09.2023 27.09.2023 | https://m.edsoo.ru/ff0d2a
6¢C
bubmmoreka [{OK
9 ATOMHO-MOJICKYJIIPHOE YYCHUE 02.10.2023 29.09.2023 | https://m.edsoo.ru/ff0d2d
50
3aK0H ITOCTOSIHCTBA COCTaBa BEIIECTB. bubmmoreka [{OK
10 Xumudeckas popmysia. BaieHTHOCT 03.10.2023 04.10.2023 | https://m.edsoo.ru/ff0d2e
ATOMOB XMMHYECKHX JIEMECHTOB ae
OtHocHTeNnbHAs aTOMHAas Macca. bubmmorexa LOK
11 09.10.2023 06.10.2023 | https://m.edsoo.ru/ff0d32
OTHOCHUTENBHAS MOJICKYJISIpHAs Macca 3c
MaccoBas 1011 XUMHYECKOTO bubmorexa [IOK
12 10.10.2023 11.10.2023 | https://m.edsoo.ru/ff0d35
3JICMEHTA B COCTUHCHHH 0c
KomnuectBo Bemtectsa. Mob. bubmorexa [IOK
13 16.10.2023 13.10.2023 | https://m.edsoo.ru/ff0d52
MognspHas macca
30
du3nyecKrue U XUMUYCCKUE SIBICHUS. Bubmmorexa LIOK
14 17.10.2023 18.10.2023 | https://m.edsoo.ru/ff0d37
XUMHUYECKash PeaKIus fa
[Ipu3Haku U yClIOBHS MPOTEKAHUS Bubmmorexa LIOK
15 . 23.10.2023 20.10.2023 | https://m.edsoo.ru/ff0d3a
XUMHUYECKUX PEAKITU 16
3aKOH COXpaHEHUs MAacChl BEIIECTB. bubmorexa LIOK
16 24.10.2023 25.10.2023 | https://m.edsoo.ru/ff0d3b

XUMHUYECKUE YpaBHEHUS

88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

BrlunciaeHus KOJIM4ecTB a, MacCChbl

bubmuoreka [JOK

17 BEIIECTBA 110 YPABHEHUSIM XUMHUCCKUX 06.11.2023 27.10.2023 https://m.edsoo.ru/ff0d57
peakiuit 08
Krnaccudukarus XuMHYECKUX peaKIni bubnuorexa [JOK

18 (coemuHEHUsI, Pa3I0KEHHUS, 07.11.2023 08.11.2023 | https://m.edsoo.ru/ff0d3f
3aMeIeHus, 0OMeHa) 34
M. B. JIoMOHOCOB — y4€HBIii- bubnuorexa [JOK

19 sHnmKIoneauct. O6o0IeHNE U 13.11.2023 10.11.2023 | https://m.edsoo.ru/ff0d40
CHUCTEeMaTH3allns 3HAHUI c4
Kontponsnas pabora Nel no teme bubmmorexa LIOK

20 14.11.2023 1511.2023 https://m.edsoo.ru/ff0d42
«BerecTBa 1 XUMHYECKUE PEAKITHIDY 90
Bo3ayx — cmech razos. Cocras bubmuorexa [JOK

21 BO3ayxa. Kucimopoa — saeMeHT u 20.11.2023 17.11.2023 https://m.edsoo.ru/ff0d44
npocToe BemecTBo. O30H 8e
dOusnvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK

22 KHCI0poaa (peakiui OKUCIICHHS, 21.11.2023 22.11.2023 | https://m.edsoo.ru/ff0d46
ropenue). [Tonstue 006 okcuaax 14
CriocoObl MOTy4eHHS KUCIIOPoa B bubmuoreka [JOK

23 71a00paTOPHH U TPOMBIIIIEHHOCTH. 27.11.2023 24.11.2023 | https://m.edsoo.ru/ff0d49
[TpumeHneHue Kuciaopoaa 7a
TennoBoii 3 HeKT XuMHIECKOM BuGmmorexa [OK

24 DEAKIIH, HOMWITHE 0 28.11.2023 | 29.11.2023 | https://m.edsoo.ru/ff0d47
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U 90
SHJIOTEPMHUECKUX PEAKIUIX =
TomnuBo (HedTh, yrojb U METaH). bubnuoreka [IOK

25 3arpsi3HEHUE BO3/lyXa, CIOCOObI €ro 04.12.2023 01.12.2023 | https://m.edsoo.ru/ff0d4c

IpeaAOTBPALICHHUA

4a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

[Ipaktuyeckas padora Ne 3 o reme

bubmuoreka [JOK

26 «[TonydeHue u coOupaHue KUCIOpoa, 05.12.2023 06.12.2023 | https://m.edsoo.ru/ff0d4a
W3YYCHHE €ro CBOHCTBY e2
Boaopon — sneMeHT u mpoctoe Brbmiorexa LIOK
27 11.12.2023 08.12.2023 | https://m.edsoo.ru/ff0d4d
BeniecTBo. Haxoxnenue B mpupoe 40
dusnvecKkrue U XMMUYECKHEe CBOMCTBA bubnuotexa LIOK
28 12.12.2023 13.12.2023 | https://m.edsoo.ru/ffod4d
BojiopoJia. [Ipumenenune Bogopoia 40
bu6moreka [IOK
29 [ToHsTHE O KACIOTAX U COJIAX 18.12.2023 15.12.2023 | https://m.edsoo.ru/ff0d50
d2
CrrocoOBI IMoTydeHus BOJOPOIa B bubamorexa LOK
30 19.12.2023 20.12.2023 | https://m.edsoo.ru/ff0d4d
nabopaTtopuu
do
[Ipaktuueckast pabota Ne 4 o Teme bubmuorexa [JOK
31 «[Tomyuenue u cobupaHue BOIOPO/Ia, 25.12.2023 22.12.2023 | https://m.edsoo.ru/ff0d4f
M3y4YEHHUE €ro CBOMCTBY 42
MonspHsiii 00bEM ra3oB. 3aKoH bubmmorexa LIOK
32 26.12.2023 27.12.2023 | https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brrumcnenus 00bEMa, KoJIMUeCcTBa bubnuoreka [JOK
33 BEIIIECTBA T'a3a 10 €ro U3BECTHOMY 08.01.2024 29..12.2023 | https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WIH 00BEMY a0
Brranciienus 00EMOB ra3oB 110 bu6mmoreka [JOK
34 YPaBHEHHIO PEaKIi Ha OCHOBE 3aKOHA 09.01.2024 10.01.2024 | https://m.edsoo.ru/ff0d57
00BEMHBIX OTHOIIICHHUH Ta30B 08
35 du3nyecKre U XMMUYECKHUEe CBOMCTBA 15.01.2024 12 ..01.2024 | bubnuoreka [IOK



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

BOJEI

https://m.edsoo.ru/ff0d58
7a

CocraB ocHoBauuii. [loagarue 00

bubmmoreka [{OK

36 16.01.2024 17.01.2024 | https://m.edsoo.ru/ff0d59
HHUKATOpaX
e2
Bopa xak pactBoputens. HacblleHnbie bubnuorexa [JOK
37 Y HEHACBIIICHHBIC PACTBOPHI. 22.01.2024 19..01.2024 | https://m.edsoo.ru/ff0d5b
MaccoBasi 101l BEIIECTBa B pacTBOPE 40
II 0
IP[aKTI/IquKaSI pabota Ne 5 o Teme Butorexa LOK
38 « IPUTOTOBIICHIE PactBopos ¢ 23.01.2024 | 24.01.2024 | https:/m.edsoo.ru/ffod5e
OTIPEICIIEHHON MAacCOBOM JIOJIEH ba
PacTBOPEHHOTO BEIIECTBA» T
bu6moreka [IOK
39 KonrponbHias padota Ne2 o Teme 20.01.2024 = 26.01.2024 | https://m.edso0.ru/ff0d63
«Kucnopoa. Bomopona. Boma» 42
Oxc  cocta accnduixa bu6mmoreka [IOK
40 [KCIABI: COCTAR, [IACCHPHIAMI, 30.01.2024 | 31.01.2024 | https:/m.edsoo.ru/ff0d66
HOMECHKJIaTypa
4e
[Tonydyenne u XMMUYECKUE CBOMCTBA bubmuoreka [JOK
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 05.02.2024 02.02.2024 | https://m.edsoo.ru/ff0d66
OKCHJIOB 4e
OcHoBaHHMsI: COCTaB, K1accu(UKaIus Bubmmorexa LIOK
42 ' ’ e, 06.02.2024 07.02.2024 | https://m.edsoo.ru/ff0d67
HOMEHKJIATypa
ca
IlonydeHne u XMuMHUYECKHE CBOMCTBA Bubmmorexa LIOK
43 oyHeHie ECKHE CROHE 12.02.2024 = 10902.2024 https://m.edsoo.ru/ff0d67
OCHOBaHUI
ca
44 KucnoTsl: coctaB, knaccuduxarus, 13.02.2024 14.02.2024 bu6mmoreka [JOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfe
e2

[Tosmydyenne u XuMHUYECKUE CBOMCTBA

bubmmoreka [{OK

45 19.02.2024 16.02.2024 | https://m.edsoo.ru/ffOdfe
KHCIIOT
e2
Conu (cpennue): HOMEHKIIATypa, bubnuorexa [JOK
46 CIIOCOOBI MOTYUCHHSI, XHMHUYECKHE 20.02.2024 21.02.2024 | https://m.edsoo.ru/00ad9
CBOICTBa 474
1T 6. P
paktuueckas padota Ne 6. Perenue Butorexa LOK
47 DRCTIEPHMEHTAIIBHBIX 3 1O TeMe 26.02.2024 | 28.02.2024 | https://m.eds00.ru/00ad9
«OCHOBHBIE KJIACCHI HEOPTaHUIECKHX b7c
COEIUHEHUIN -
I'eneTnueckas cBsi3b MKy KJaccaMH Bubnuorexa LIOK
48 A 27.02.2024 | 01.03.2024 | https://m.eds00.ru/00ad9
HEOPraHUYeCKUX COCTMHECHUH
as0
O06o00meHe B CHCTEMAaTH3a bubamorexa LOK
49 | CHHE T CHETENATHEaHI 04.03.2024 | 06.03.2024 | https://m.eds00.ru/00ad9
3HaHUH
ch2
KontponbHas padota Ne3 o teme bubmuoreka [JOK
50 "OCHOBHBIE KJIaCChl HEOPraHUYECKHUX 05.03.2024 13.03.2024 | https://m.edsoo.ru/00ad9
coequHeHuin" ela
[TepBbie MOTBITKH KIacCU(pUKAITIN bubnnoreka [JOK
51 XHUMHYECKHX 31eMeHTOB. [ToHsATHE 0 11.03.2024 15.03.2024 | https://m.edso0.ru/00ad9f
rpyImnax CXOAHbIX 3JICMEHTOB fa
[Iepuonnueckuii 3aKOH U bubnunoreka [JOK
52 [epuoanyeckas cucTeMa XUMHYECKUX 12.03.2024 20.03.2024 https://m.edsoo.ru/00ada
snemenToB JI. . MenaeneeBa 52¢
53 Ilepuopl, rpymnbl, NOATPYIIIBI 18.03.2024 22.03.2024 | bubmuotexa LJOK
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https://m.edso0.ru/00ada
52¢c

Crpoenue atromoB. CocTaB aTOMHBIX

bubmmoreka [{OK

54 19.03.2024 03.04.2024 https://m.edsoo.ru/00ada
saep. M30Tonbl
342
CtpoeHnue JIeKTPOHHBIX 000JI09eK bubnuorexa [JOK
55 aToMOB 31eMeHTOB [leproaudeckoit 08.04.2024 05.04.2024 | https://m.edsoo.ru/00ada
cucremsl JI. 1. Meneneesa 6bc
XapakTepucTuKa XUMUYECKOTO Butorexa LOK
56 DJICMEHTa TO CTO HOTOHCEHIIO B 09.04.2024 = 10.04.2024 | https://m.edsoo.ru/00ada
[Tepuonnueckoii cucreme /1. U. 894
MenneneeBa o
3nauenue [lepuoanyeckoro 3aK0H;[ ; BuGmorexa LIOK
57 FUIA PASBHTHA HAYXH H NPAKTHIH. 2. 1. 15.04.2024 = 12.04.2024 | https://m.eds00.ru/00ada
Menenees — y4EHbIN, EIaror u 966
IrpaxJaHuH -
DNEeKTPOOTPULIATEHHOCTH ATOMOB bubmorexa [IOK
58 POOTPHL 16.04.2024 | 17.04.2024 | https://m.edsoo.ru/00adaa
XUMHUYECKUX AJIEMEHTOB b8
bu6mmoreka [JOK
59 HNoHHas xuMHuueckas CBA3b 22.04.2024 19.04.2024 https://m.edsoo.ru/00adac
34
K bubmuoreka [JOK
60 OBAJICHTHAT NOJAPHAT XUMUHACCKaA 23.04.2024 | 24.04.2024 | https://m.edsoo.ru/00adaa
CBSI3b
b8
K bu6mmoreka [JOK
61 OBAJICHTHAT HENOJAPHAT XHMUHCCKad 29.04.2024 | 26.04.2024 | https://m.edsoo.ru/00adaa

CBA3b

b9



https://m.edsoo.ru/00ada52c
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bubmuoreka [JOK

62 CreneHb OKUCIEHUS 1 30.04.2024 08.05.2024 https://m.edsoo.ru/00adae
28
0 i bu6mmoreka [{OK
63 KHCITEIEHOTBOCCTAHOBHTCILHBIC 1 06.05.2024 = 15.05.2024 | https:/m.edsoo.ru/00adb
peaknuu
076
bubmmoreka [{OK
64 OKHCIUTENN U BOCCTAHOBUTEIHN 1 07.05.2024 17.05.2024 https://m.edsoo.ru/00adb
076
KonTponbnas pabora Ne4 no teme bubnuoreka [JOK
65 «Ctpoenue aroma. XuMHUYECKast 1 13.05.2024 22.05.2024 | https://m.edsoo.ru/00adb
CBSI3b)» 486
p . 0606 14.05.2024 24.05.2024 bubmuorexa [JOK
66 CSCPBHBIN YPOI. 700 fHeHHe 1 1 https://m.edsoo.ru/00adb
CHCTEMAaTH3alMs 3HAHUI
33c
Pese  vook. OBoBLICHIe 20.05.2024 29.05.2024 bubnuoreka [JOK
67 PBHBIH YPOK. fu e 1 https://m.edsoo.ru/00ad9
CHCTEMAaTH3alMs 3HAHUI
ch2
PesehBHLL Vhok. OBoBmeHIe i 21.05.2024 31.05.2024 bu6mmoreka [JOK
68 p Ypor. fu 1 https://m.edsoo.ru/ff0d61
CHCTEMAaTH3alMs 3HAHUI 6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara
Konrpoas | Ilpaktn Hdata uudposbie
n/ Tema ypoka HU3y4YeHus
- Bceero HbIE YyecKue 9a U3y4YCHUS o0pa3oBaTe/ibHbIE
paboThbI paboThbI 906 pecypesI
IT i .
Hepmoaiceran crcteva biiorera L1OK
1 pHOA 1 04.09.2023 07.09.2023 | https://m.edsoo.ru/00ad
XUMHUYeCKnX dyeMeHToB J1. Y.
b59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU bubmuorexa [JOK
2 CBOMCTB XUMHUYECKUX DJIEMEHTOB 1 05.09.2023 08.09.2023 | https://m.edsoo.ru/00ad
MEPBBIX TPEX IEPHOIOB b6b6
Knaccudukanus 1 HOMEHKIaTypa Bubnuorexa LIOK
3 1 P 1 11.09.2023 14.09.2023 | https://m.edsoo.ru/00ad
HEOPraHMYECKHNX BEIECTB
b7e2
Bubpl XuMU4eCKOM CBA3U U TUIIBI Bubnuorexa LIOK
4 8 - 1 12.09.2023 15.09.2023 | https://m.edsoo.ru/00ad
KPUCTAJUIMYECKUX PEIIETOK
bac6
KontponpHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1 18.09.2023 21.09.2023
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca
Knaccudukanus XuMu4ecKkux Bubmiorexa LIOK
6 . 1 1 19.09.2023 22.09.2023 | https://m.edsoo.ru/00ad
peakuuii o pa3IMYHbIM NpU3HAKAM
bcbO
IToHATHE O CKOPOCTU XUMHUYECKOMN bubnuoreka [IOK
7 peaxiuu. [loHATHE O TOMOTEHHBIX U 1 25.09.2023 28.09.2023 https://m.edsoo.ru/00ad

TCTCPOTCHHBIX PCAKIIUAX

be9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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TloHAaTHE O XUMUYECKOM
paBHOBecHU. DPAKTOPBI, BIUSIOLINE

bubmuoreka [JOK

8 Ha CKOPOCTh XMMHUYECKOW PeaKiuu 1 26.09.2023 29.09.2023 | https://m.edsoo.ru/00adc
MOJ0KEHNE XUMHUYECKOTO 28¢c
paBHOBECHS
OKHCIUTENTEHO-BOCCTAHOBUTEIIHLHBIC bubmmorexa LIOK
9 02.10.2023 05.10.2023 | https://m.edsoo.ru/00adc
peaxiuu
ade
Teopust SNEKTPONUTHYECKON bubnnorexa [JOK
10 mucconuranuy. CuiabHbIE U c1a0ble 03.10.2023 06.10.2023 https://m.edsoo.ru/00adc
AIIEKTPOJTATHI des8
bu6moreka [IOK
11 WoHHbIe ypaBHEHUSI peaKIuii 09.10.2023 12.10.2023 | https://m.edsoo.ru/00ad
d448
XuMHYECKHEe CBOMCTBA COJICH B bu6mmoreka [IOK
12 CBETE MPEACTaBICHHIA 00 10.10.2023 13.10.2023 | https://m.edsoo.ru/00ad
AIIEKTPOJIMTHYECKOM TUCCOIIHAIINN d8h2
bu6mmoreka [JOK
13 [TousiTe 0 THAPOIU3E COJIEH 16.10.2023 19.10.2023 https://m.edsoo.ru/00ad
d9od4
O000I11IeHNE U CUCTEMATH3ALMS bubmorexa [JOK
14 . 17.10.2023 20.10.2023 | https://m.edsoo.ru/00ad
3HAHHM dd12
[IpakTuueckas pabora Ne 1. bubnnoreka [JOK
15 «Permenne sKkcriepuMeHTaIBHBIX 23.10.2023 26.10.2023 | https://m.edsoo.ru/00ad
3a7a4» dbfa
16 KonTtponsHas pabora No2 mo teme 94.10.2023 9710.2023 bubnunoreka [JOK

«aﬂeKTpOJ'H/ITI/ILIeCKaH Jucconuranus.

https://m.edsoo.ru/00ad
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XUMHYECKUE PEAKLIUU B pacTBOpax»

decO

OO01mas XxapakTeprucTUKa raJIoreHOB.

bubmuoreka [JOK

17 XUMHYECKUE CBOMCTBA HA MPUMEpe 06.11.2023 09.11.2023 | https://m.edsoo.ru/00ad
XJiopa dfe2
XnopoBojopoa. CoJisiHast KHCIIOTA, bubnuorexa [JOK

18 XUMUYECKHUE CBOMCTBA, MOJTyUCHHE, 07.11.2023 10.11.2023 | https://m.edsoo.ru/00ade
MIPUMEHEHHE 104
XI/IMI/I‘-IGCIiI/IC CBOMCTBA KUCJIOT U ) Bu6morexa LIOK

19 OCHOBAMNHI B CBETE TP fHCTaBneHHH 13.11.2023 16.11.2023 https://m.edsoo.ru/00ad
00 2JIEKTPOJIUTUUECKON

d5d8

JIMCCOIHAIIAN
[IpakTnueckas padota Ne 2 o Teme bubnuoreka [IOK

20 «[TonydeHne COSIHOM KUCIIOTHI, 14.11.2023 17.11.2023 | https://m.edsoo.ru/00ade
n3ydeHue e€ CBONCTB» 348
Brrunciienust no ypaBHEHHUSIM bubmuorexa [JOK

21 XUMHUYECKUX PEaKIHi, eCIIN OJIUH U3 20.11.2023 23.11.2023 https://m.edsoo.ru/00ade
peareHTOB JIaH B U30BITKE 488
OO01mas XxapakTepUCTHUKA SJICMCHTOB bubmmorexa LIOK

22 I PaKTep 21.11.2023 24.11.2023 | https://m.edsoo.ru/00ade
VIA-rpynms

64a

Henomente o o coumman biorera LIOK

23 8 P A 27.11.2023 | 30.11.2023 | https://m.eds0o.ru/00ade
B IPUpPOe. XMMHUYECKHE CBOKWCTBA 64a
cephl —
Cenos TDOCHH bubmuoreka [JOK

24 cPOBOAOPOL, CTROCHIE, = 28.11.2023 | 01.12.2023 | https://m.edsoo.ru/00ade
¢bu3nvecKrue 1 XUMHYECKHE CBOMCTBA 802

25 Oxcuppl cepbl. CepHast KUCIIOTA, 04.12.2023 07.12.2023 | bubamnoreka [{OK
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

¢bu3nvecKkne 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNUE

https://m.edsoo.ru/00ade
a28

XHWMHUYECKUE PEAKIUH, JIEKALLNE B
OCHOBE IIPOMBIIIIEHHOTO CII0co0a
IIOJTy4EHUS] CEPHOU KUCIIOTHI.

bu6mmoreka [{OK

26 05.12.2023 08.12.2023 | https://m.edsoo.ru/00ade
XI/IMI/I‘-IGCKOGU?,an?ISHeHI/IC c8a
OKpYXaroIlel cpeibl COSAMHEHUSIMU —
cepbl
Beruncnenue MaccoBoii 10U BBIXO1a bubmmorexa LIOK

27 11.12.2023 14.12.2023 | https://m.edsoo.ru/00ade
MPOAYKTA PEAKIIHHI

c8a

Sililrz;ﬂ yi?:ixzegicmm 3JIEMEHTOB BuGmmorexa LIOK

28 ’ 12.12.2023 15.12.2023 | https://m.edsoo.ru/00ade
pacrnpocTpaHeHue B IpUpoJe, 0a6
(uznueckrue 1 XMMHUYECKUE CBOMCTBA T
AMMmak, ero gpusndeckue u bubmuorexa [JOK

29 XHMHYECKHE CBOMCTBA, MONyYCHHE U 18.12.2023 21.12.2023 | https://m.edsoo.ru/00adf
MIPUMEHEHHE 004
[IpakTuueckast padota Ne 3 o Teme bubnmuoreka [JOK

30 «[TomyueHre aMMHaKa, H3y4dCHHE €ro 19.12.2023 22.12.2023 | https://m.edsoo.ru/00adf
CBOMCTBY» 180
A3oTHas KuCJoTa, e€ pusnueckue u Bubmiorexa LIOK

31 . 25.12.2023 28.12.2023 | https://m.edsoo.ru/00adf
XMUMHYECKUE CBOMCTBA 306
Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHHSI B KQUeCTBE MUHEPATbHBIX bubnuoreka [JOK

32 ynoOpenuit. XumMudeckoe 26.12.2023 26.12.2023 | https://m.edsoo.ru/00adf

3arpsA3HCHUC oxpyxca}omeﬁ Cpcabl
COCAMHCHUAMU a30Ta

518
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https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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dochop. Oxcun dochopa (V) u

bubmuoreka [JOK

33 dbocdopHas kucinora, GU3NIECKHE U 08.01.2024 29.01.2024 | https://m.edsoo.ru/00adf
XHUMHYECKHE CBOUCTBA, IMOJTyYCHUE 68a
Wcnonp3oBanne pocdaTos B ) BuGmrorexa [OK
g4 | KQUECTBC MUHEPRIBHBIX yAOOPCHHIL. 09.01.2024 | 11.01.2024 | https:/m.edsoo.ru/00adf
3arpsi3HeHHEe IPUPOTHOM Cpeibl
c20
dbocdaramu
Yraepoa, pacipocTpaHEeHHE B bubnuorexa [JOK
35 npupojie, Gu3nvIecKue u XUMUIECKUE 15.01.2024 12.01.2024 | https://m.edsoo.ru/00adf
CBO#CTBA d9c
Oxkcubl yrneponva, ux pusnueckue u BuGmorexa LIOK
36 | L CCIHE CRONCTRA. 16.01.2024 | 18.01.2024 | https://m.edsoo.ru/00adf
DKOJIOTHYECKHE MTPOOIIEMBI, ebe
cBsi3aHHBIE ¢ oKcuaoM yrieposa (1V) o
bu6mmoreka [IOK
37 VYrobpHas KUCIIOTA U €€ COJTH 22.01.2024 19.01.2024 | https://m.edso0.ru/00ae0
06¢
[IpakTunueckas padora Ne 4 o teme
"I_Il)onyquI/Ie yrIJ)'ICKI/ICJ'IOFO rasa. bubmmorexa LIOK
38 23.01.2024 25.01.2024 | https://m.edsoo.ru/00ae0
KavecTBeHHast peakius Ha 976
KapOoHaT-uOH" —
[TepBoHauanbHBIC MOHATHS 00 bubnnoreka [JOK
39 OpraHUYeCKHX BEIIECTBAX KaK O 29.01.2024 26.01.2024 https://m.edso0.ru/00ae0
COCIIMHEHUSX yriiepoa 54e
bu6mmoreka [JOK
40 KpemHuii 1 ero coeTuHeHust 30.01.2024 01.02.2024 https://m.edso0.ru/00ae0
80a
41 [IpakTuueckas pabora Ne 5. 05.02.2024 02.02.2024 bu6mmoreka [JOK



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

Pemenue skcnepuMeHTaNbHbIX 3a0a4
1o TeMe «BaxxHelIe HeMeTalIbl U
UX COEIUHEHUI

https://m.edso0.ru/00ae0
bf2

KonTtposnsHas padota Ne3 mo teme

bu6mmoreka [{OK

42 «BakHelne HeMETaIbl M UX 06.02.2024 08.02.2024 | https://m.edsoo.ru/00ae0
COETMHEHU S el8
OO01as XxapakTeprucTUKa
XUMHUYECKHUX 3JIEMEHTOB — BuGmiorexa LIOK
43 | Meramnos. Merammrieckas CBisk i 12.02.2024 = 09.02.2024 | https://m.edso0.ru/00ael
MeTaJuTHIecKasi KpUCTaTnIecKas 036
pemérka. Gu3nyecKre CBOMCTBa -
METaJJIOB
XuMHYECKHE CBOMCTBA METAJIJIOB. bu6moreka [IOK
44 DIEKTPOXUMHUCCKUI Ps/T 13.02.2024 15.02.2024 | https://m.edsoo.ru/00ael
HaIpsDKEHU METaJIIOB 156
OO6mme cnocoObI MOTyICHUS
meTaiioB. CiutaBel. BeraucieHus mo bu6mmoreka [IOK
45 YpaBHCHHUSM XHUMHUYECKHUX PCAKIIHIA, 19.02.2024 16.02.2024 | https://m.edsoo.ru/00ael
€CJIM OJIMH U3 PEarcHTOB COACPKHUT 156
MIPUMECH
bu6mmoreka [JOK
46 [ToHsiTHE O KOPPO3UU METAILIOB 20.02.2024 22.02.2024 | https://m.edsoo.ru/00ael
278
bubnuoreka [JOK
47 [lenoynbie METAIIBI 26.02.2024 29.02.2024 | https://m.edsoo.ru/00ael
4b2
OKCHIbI ¥ THIPOKCHU/IBI HATPHUS U bubmorexa LIOK
48 27.02.2024 01.03.2024 | https://m.edsoo.ru/00ael

Kajausa

4b2



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

Ilenouyno3eMeabHbBIC METaJIbI —

bubmuoreka [JOK

49 N N 04.03.2024 07.03.2024 https://m.edsoo0.ru/00ael
KaJIbIIUWU U MarHuu
5e8
bu6mmoreka [{OK
50 BaxHeimme coeqMHEHUS KATbIIAS 05.03.2024 14.03.2024 https://m.edso0.ru/00ael
5e8
O00011IeHNe U CUCTEMATU3 AN
51 N 11.03.2024 15.03.2024
3HAaHUHU
JKEcTKOCTh BOJBI M CITIOCOOBI €& bubmmorexa [HOK
52 A 12.03.2024 | 21.03.2024 | https://m.edsoo.ru/00ael
yCTpaHEHUS
886
[IpakTuueckast padota Ne 6 o Teme bubmuorexa [JOK
53 "YKEcTKOCTh BOABI U METOJIBI €€ 18.03.2024 22.03.2024 https://m.edso0.ru/00ael
ycTpaHeHus" ae8
bu6mmoreka [IOK
54 ATIOMUHAN 19.03.2024 04.042024 https://m.edsoo.ru/00ael
c64
AmMdoTepHbIe CBOMICTBA OKCHIA U bubmmorexa LIOK
55 P A 08.04.2024 = 05.04.2024 | https://m.edsoo0.ru/00ael
TUIPOKCHUIA
c64
bubnuoreka [JOK
56 Keneso 09.04.2024 11.04.2024 https://m.edsoo.ru/00ael
ds6
OxCcuIbL, TUIPOKCUIBI U COJIU bubmotexa [IOK
57 ABL, THAPOKCHA 15.04.2024 | 12.04.2024 | https://m.edsoo.ru/00ae3
xenesa (I) u xenesa (111)
5e6
O000I11IeHNE U CUCTEMATH3ALIMS
58 16.04.2024 18.04.2024

3HAHUH



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

[Ipaktuyeckas padora Ne 7.
Pemenne OKCIICPUMCHTAJILHBIX 3a1a4

bubmuoreka [JOK

59 N 22.04.2024 19.04.2024 https://m.edso0.ru/00ae3
10 TEMC «Ba)KHGI/IHII/Ie MCTAJIJIBI U UX de8
COCAUHCHUS) -
BI)I‘-II/ICJIGHI/UI I10 ypaBHeHI/ISIM
XUMHYECKUX peaKugﬁ, €CJIM OJUH U3 Bu6morexa LIOK
o | PCArCHTOB JAH B MSODITIE Wil 23.04.2024 = 25.04.2024 | https://m.edsoo.ru/00ael
COJICPKUT IPUMECH. BeranciieHns 750
MAacCOBOM JIOJIM BBIXO/Ia IMTPOAYKTA T
peakiuu
g | OoOmerHe u cucTemaTHsamms 20.04.2024 | 26.04.2024
3HAaHUHU
KonTponbnas pabora Ne4 no teme
62 «Baxuenmme MeTaJuTbl U UX 30.04.2024 16.05.2024
COCOUHCHUA»
BelecTBa i MATEDHAT bu6mmoreka [IOK
63 HICCTBA I MATCpHATILL B 06.05.2024 | 16.05.2024 | https://m.eds00.ru/00ae3
IIOBCECIHCBHOU XNU3HHU YCIIOBCKaA
50
XI/IMI/IIIGCKOG 3arpsA3HCHUC BI/I6HI/IOTCK3 HOK
64 N p 07.05.2024 20.05.2024 https://m.edsoo.ru/00ae4
OKPYXAIOIIEN CpPeIb
270
POJ'IL XHUMHUHU B PCHICHUN BI/I6J'II/IOTCK3. HOK
65 p 13.05.2024 17.05.2024 https://m.edsoo.ru/00ae4
SKOJIOI'MYCCKUX HpO6J'IeM
270
P N 0606 bubmuoreka [JOK
66 CSCPBHBIN YPOI. LDODIICHHC H 14.05.2024 | 17.05.2024 | https:/m.eds00.ru/00ae0
cCUucTeMaTui3aluda 3HaHNUu
doa
67 PezepBHblit ypok. O00O1IEHNE U 20.05.2024 23.05.2024 | bubmuotexa LJOK



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

CUCTEMAaTU3alus 3HaHUI

https://m.edso0.ru/00ad
b33c

68

PesepBHelii ypok. O600IICHNE 1
CHUCTEeMaTU3alus 3HAHUI

21.05.2024

24.05.2024

bubmmoreka [{OK
https://m.edso0.ru/00ad
9ch2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68



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

YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

» Xumus, 8 kimacc/ ['abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., AKnoHepHOe

obmectBo «M3marenscTBo «IIpocBernieHne»
» Xumus, 8 knacc/ Epemun B.B., Ky3smenko H.E., JIpo3noB A. A. u apyrue; moj

penaxuueii Jlynuna B.B., Akimoneproe obmectBo «M3aarensctBo «IIpocBemienner»

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

1. I'abpuensu O. C., Bockob6oiinukosa H. I1., fmykosa A. B. HactonbpHas kKHUTa yuuTens.
Xumus. 8 ki1.: Metoauueckoe rocodue. - M.: Jlpoda, 2021.

2. l'abpuensn O. C., AmykoBa A. B. Tetpaas a5 1a00paTOPHBIX ONBITOB U MIPAKTHYECKUX
pabor. 8 k. K yuebnuky O. C. I'abpuensna «Xumus. 8 kimace». M.: Jlpoda, 2022.

3. lNabpuensu, O. C. Metoanueckoe nmocodue k yueouunky O. C. ['abpuensaa « Xumusi». 8
knacc / O. C. 'abpuenssn. — M. : [Ipoda, 2021. — 109.

4. TabpuensH, O. C. Meroaudeckoe nocoodue k yueonuky O. C. ['abpuensaa « Xumusi». 9
kiacc / O. C. I'abpuensiu. — M. : Ipocda, 2021. — 108.

5. Xumus : TexHosiorudeckue kapthl K yaueOHuky O. C. ['abpuensHa «Xumus. 8 Kimacey :
MeTtoaudeckoe nocooue / JI. . AcanoBa. — M. : Jlpoda, 2020

6. Xumus : TexHosorundeckue kapthl K yueoHuky O. C. ['abpuensna «Xumus. 9 kimacey :
MeTtoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoHTposbHBIE ¥ poBepouHbIe PadoThl K yueOHuky O. C. ["abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymrakosa u ap. - M.: [Ipoda, 2022.

JaHHBIC

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET

ttp://www.chemnet.ru I'azera «Xumus» U caiit uist yaurtens «5 uay Ha ypOK XUMUN»
http://him.1september.ru Eaunast kosutekuus [{OP: TIpeameTHast KOJUTEKITUS « X AMHESD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHbBIE IKCIICPHMEHTHI:
xumusi. Komtekius Poccuiickoro o01ieo0pa3oBateibHOTO opTaia
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukOGepoBoii

http://www alhimik.ru Bcepoccuiickas onummuaia mKoJIbHHUKOB 10 XUMUHU



