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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3zoBaHus
pa3pabotana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit ®denepanun», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrPaMMBI CpeIHEro o0Iero o0pa3oBaHUA
(®OIT COO), npencraieHHbix B  DenepanbHOM  TOCYyAapCTBEHHOM
obOpazoBarenbHOM cranaapre COO, c¢ yuérom KoHueniuu mnpenogaBaHus
y4eOHOro mnpeameTa «XuMHs» B 00pa3oBaTelIbHBIX OpraHu3amusx Poccuiickoit
Oenepanyy, peanu3ylOUMX OCHOBHbIE 00pa3oBaTelibHbIE MPOTpPamMMbl, U
OCHOBHBIX TMOJOXKEHUN «CTparernu pa3BUTUA BOCIHTaHUs B Pocculickoit
Oenepanuu Ha niepuon a0 2025 roma» (Pacmopsixenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.) u B cooTBeTcTBUU ¢ yueOHbIM Tu1anHoM MBOYVY «lllkona
Ne37» na 2024-2025 y4eOHbli ro.

[Iporpamma mo xumuu AaET TPEACTABICHHE O LEJAX, OOIIEH CcTpaTeruu
oOy4eHHsi, BOCHUTAHUS W Pa3BUTHSA OOYYarOUIMXCS CPEJICTBAMH Y4eOHOTO
npeamerTa, yCTaHaBJIUBAET 00s3aTeNIbHOE peIMETHOE coJiepKaHue,
MpeayCMaTpuBaeT paclpelereHue €ro Mo KiaccaM U CTPYKTypHpOBaHUE IO
pazieliaM M TeMaM MporpaMMbl IO XUMHH, OMNpEACIseT KOJIUYECTBEHHBIC U
Kaue€CTBEHHBIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHYEMYIO
NOCJEN0BATENbHOCTh W3YYEHHS] XHUMUU C Y4YETOM  MEKOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTMKM y4eOHOro  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAessieT BO3MOXHOCTH —MpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaK)Ke TPEOOBAHHM K
pe3yibTaTamM 00y4YeHHUS XUMUW Ha YPOBHE 1IeJIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENILHON JI€ATEIbHOCTH OO0YYalolIerocsi Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMUs.

3HaHWE XWMHH CIYXUT OCHOBOW [t (OPMHUPOBAHHS MHUPOBO33PEHUS
oOydJaromerocsi, ero MnpejCcTaBiIeHUl O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
posib urpatoT GopMuUpyeMble XUMUEH TPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUU M 00 DBOJIIOIIMU BEHIECTB B MPHUPOJE, O MYTIX PEHICHUS TJI00ATbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUUECKOM,
MUIIEBOM M KOJIOTUUECKOU O€30MacHOCTH, MPOOJIeM 3IpaBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peayiu3allid  BO3MOXKHOCTEH JIJIT  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 00111el U (PYHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHNE MBIIIJICHUSI U TBOPUECKUX CIIOCOOHOCTEMN
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIeSITEIbHOCTH,
OKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJIUMBIX KakK B
MOBCEAHEBHOM KMU3HU, TaK U B TPO(PECCHOHATILHOM J1eITEIbHOCTH;



3HAKOMUT CO CHENMU(GUKOW HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
[IEJIOCTHOTO B3TJIsAa HA €AMHCTBO MPUPOJIbI U YETIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUU €CTECTBEHHO--HAYYHON I'PaMOTHOCTH 00YYaIOIINXCS;



croco0CTBYEeT (hOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHne 00YUYaAOIIUXCSI.

JlaHHbIe HampapieHUs B OOyYEHHH XUMHHU OOCCIEUMBAIOTCS CHEIU(DUKON
COJCp)KaHUSl  Yy4yeOHOTO  TpEeAMETa, KOTOpBIM  SIBISIETCS  MEIaroru4ecKu
aJlanITHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAYKW XMMHUH Ha ONPECIEHHOM dTare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHus OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHMHUHU, OCHOB
HEOPraHMYECKOW XHMMHUU U HEKOTOPBIX OTIEJIbHBIX 3HAYUMBIX TOHSATHN
OPTraHUYECKON XUMUHU.

CtpykTypa coaepskaHus MPOrpaMMbl IO XUMHUU CPOpMHpOBaHA Ha OCHOBE
CHUCTEMHOI0 nojaxona k €€ m3ydyeHuro. CoaepKaHHE CKIAIbIBACTCS U3 CUCTEMBI
MOHATUN 0 XUMHYECKOM AJIEMEHTE 1 BEIIECTBE U CUCTEMBI MOHATHM O XUMUYECKOMH
peakiuu. OO0e OSTH CHCTEMBI CTPYKTYpPHO OpraHHW30BaHbl [0 IIPUHIUITY
MOCJICIOBATEILHOTO Pa3BUTUS 3HAHUM HAa OCHOBE TEOPETHUYECKUX IPECTABICHUM
Pa3HOI0 YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /. . MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— TPEACTaBICHUN 00 HIEKTPOIUTHYECKON JUCCOLMAIMU BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HAa OCHOBE HAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHS K JPYroMy, BBINONHSSA (YHKIUH OOBSICHEHHS M IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI M BO3MOXKHOCTEH MPAKTUUYECKOTO0 MPUMEHEHHUSI M TOJTYyUYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl IO XUMUU  CHOCOOCTBYET  (HhOPMHUPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKOM COCTABJISIOLIECH HAYYHOU KAPTUHBI MUpA B JIOTUKE
e€ CHCTEeMHOM TNpPUPOIbI, IIEHHOCTHOIO OTHOIIEHHUS K HAy4YHOMY 3HAHHUIO HU
METOJIaM TO3HaHWsI B Hayke. M3ydeHHe XUMHU MNPOUCXOJIUT C IPHUBJICUCHUEM
3HAHUU W3 paHee M3YYEHHBIX Y4EOHBIX MpeaMeToB: «OKpyKalolmuil MUpY,
«buonorus. 5—7 knaccel» u «dusuka. 7 Kimaccy.

[Ipy wW3ydyeHHM XUMHHM TPOUCXOAUT (POPMUPOBAHWE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
NEATEeIbHOCTH 4YeJOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBON KYJIBTYPHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HAaHUN — Ba)KHEHUIINUX (PaKTOB, MMOHATHM, 3aKOHOB M TEOPETHICCKHUX TOJIOKEHUH,
JOCTYMHBIX 0000IIEHNI MUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKH, B



NpUOOIIEHNHM K HAyyHbIM METOAAaM TIO3HAHWS TpU H3YYEHUH BEIIECTB H
XUMHUYECKUX peaklMid, B (OPMHUPOBAHUM U Pa3BUTUU MO3HABATENIbHBIX YMEHUH U
UX TPUMEHEHUU B YyueOHO-NIO3HABATEIbHON U y4eOHO-HMCCIIEI0BATENbCKON
JESTEIbHOCTH, OCBOCHMM IPaBUJ O€30IacHOr0 OOpalleHUs C BEIIECTBAaMHU B
[MOBCEJHEBHOM KU3HU.

[Ipu u3yuyeHun XMMHUUA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYECHHE MPUOOPETH TAKUE LEH, KaK:

— (OpMUPOBAHME WHTEIUJIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSTEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a/laliTUPOBATHCS K OBICTPO MEHSIOLUIUMCS YCIOBHSIM KU3HU;

—  HampaBJIEHHOCTh OOy4YEHUST HA  CHCTEMAaTHYECKOE IpPUOOIIECHUE
oOyyJaronmxcsi K CaMOCTOATEIbHON IM03HABATENbHOW JI€ATEIbHOCTH, HAy4YHBIM
METOJIaM TO3HaHUs, (POPMUPYIOIIUM MOTHUBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecreueHue ycioBui, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00yYatOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESATENbHOCTH, TMO3HAHMS U CaMOIIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETECHIIMN), MMEIOIINX YHHBEpPCATbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— QopmupoBanue oOueld ¢GYHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBSACHATP M OLIEHUBATH SIBJICHMS
OKpY’KaloIIer0 MHpa, WUCIONb3Yys 3HAHUS U ONbBIT, MOJYYEHHbIE MPHU HU3YUYCHHUH
XUMHH, TPUMEHSATh HMX TMPU PEHICHWH NpoOJieM B TOBCEAHEBHOW JKWM3HH W
TPYZIOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y OOydalolmUXcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAaHUsl LEHHOCTH XUMHYECKMX 3HAaHUW JUIsl BBIPAOOTKH SKOJIOTMUYECKU
11eJIECO00PAa3HOro0 TOBENEHUsT B OBITY M TPYAOBOM JIEATENBHOCTH B LEIIX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH NPUPOIHON CPENBL;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUI0 HAa OCHOBE YCBOEHHUS OOILEYETOBEUYECKUX ILIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY Npo¢uis U HampaBlIE€HHOCTH JajbHEHIIero
o0yueHus.

OOmiee YWCIO YacoB, OTBEAEHHBIX [UISI HM3YYCHHS XUMHUU Ha YpPOBHE
OCHOBHOT0 0011ero o0pazoBanusi, cocrapisier 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEZIEINIO).



COIEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/ibHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B )KU3HHU YE€IOBEKa. XUMHS B CHCTEME HayK.
Tena u BemecTtBa. PU3WYECKHE CBOMCTBA BEWMIECTB. ATPEraTHOE COCTOSIHHUE
BeniecTB. [loHATHE O MeTO/axX MO3HAHUSA B XUMHH. UHCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zenenus cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE 3JE€MEHThl. CHUMBOJBI XUMHYECKHUX
31eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckass Qpopmyna. BajaeHTHOCTP aTOMOB XHMHYECKUX JJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiectB. (OTHOCUTENbHAsT aTroMHasg Macca.
OtHOcuTenbHAs MOJIEKYJIsIpHAs Macca. MaccoBas 10Ji1 XMMHUYECKOIO 3JIEMEHTA B
COCMHECHUMU.

KonunuectBo BemectBa. Moib. MoisipHast macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl U 4YHUCIA CTPYKTYpHBIX €IuHHUIl BemiecTBa. Pacuérsl mo dopmynam
XUMHUYECKUX COCTUHEHUM.

Ou3NYeCKUe U XMMUUYECKHUE SIBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BEHIECTB. XUMHUYecKHe ypaBHeHus. Knaccuduxarus
XUMUYECKUX PeaKIUil (COeAMHEHUS, Pa3I0KEHUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepuUMeHm:

3HAKOMCTBO C XUMHYECKOW MOCYJIOH, MpaBWwiaMu pabOThl B JIabopaToOpuu U
npuéMamu oOpalieHus: ¢ J1adbopaTopHbIM 000PYAOBaHUEM, U3YUEHUE U OIMUCAHUE
bu3UYECKNX CBOMCTB OOpa3lloB HEOPraHUYECKUX BEIIECTB, HAOIIOJICHHE
dbuznyeckux (IJIaBJICHUE BOCKA, TasHUE JIbJla, pacCTUpPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJABI) U XUMHUYECKUX (TOPEHHME CBEYH, MPOKATUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHUM, HAOMIOACHUE U
OMHUCaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuuil (pa3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEeHHE THUIPOKCUJIA
meau (1) mpu HarpeBanuu, B3auMoieicTBHE kene3a ¢ pactBopom conu meau (II),
U3y4eHHE CIOCOOOB pa3JeICHHs] CMECE: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MpoBeJeHNUE OYUCTKH TTOBAPEHHON
COJIM, HaOJIOJICHWE W  ONHUCAHUE  PE3YyJbTAaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIEH MOJEKYJI
(1IapocTepKHEBBIX ).

Baxueiue npeacTraBuTe/ Id HEOPraHUYeCKMX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucinopoa — 3J€MEHT U IPOCTOE
BemiecTBO. Haxoknmenue kucimopona B TpHUpojE, (U3MYEcKne M XUMHUYECKHE
cBoiicTBa (peakuuu ropeHus). Okcunpl. [Ipumenenue kuciaopoaa. CrocoObl



MOJIydeHUs] KHUCIIOpoja B JabopaTopud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupojae. O30H — aioTpoIiHas Mo uGUKaIUs KUCIOpoa.

TemnmoBoit 3h(deKT XUMHUECKON peaklud, TEPMOXMMUYECKUE YpaBHEHHS,
9K30- M JHAOTEPMHYECKHUE peaKUuu. TOIIMBO: yrojib MU METaH. 3arps3HCHHE
BO3/lyXa, yCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »sneMeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bogopona B
npupoae, (GU3MYECKUEe UM XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
roxy4denus. Kuciorsl u coin.

Monsipubpiii  00bEM  razoB. Pacu€Thl 1O XWMHYECKUM YpPaBHEHUSIM.

dusnueckne CBOKWCTBA BOAbl. Boaa kak pactBopurtens. PacTBOpEL.
HacelllleHHbIE W HEHACBIIIEHHBIE PACTBOPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas A0Jis BEIIECTBA B paCTBOpE. XMMHUUYECKHAE CBOMCTBA BOJIbI. OCHOBaHMSI.
Ponp pacTBOpoB B Npupoje U B KU3HU 4esnoBeka. KpyroBopoT BOJbI B MPHUPOJE.
3arps3HeHne NpUpoOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanuss Heopranmyeckux coeamHeHuil. Okcupawl. Knaccudukanus
OKCHUJIOB:  cojieoOpa3ytomiue  (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHbIE) U
HeconieoOpazyromme. Homenknarypa oxcugoB. Dusmyeckne ©U XUMHUYECKUE
CBOMCTBA OKCHUJIOB. [lonydyeHne OKkCuIoB.

OcHoBanus. Knaccudukanuss ocHoBaHWM: IMEIOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMmeHknatypa ocHoBaHMW. PU3MYECKHE W XMMHUYECKHE CBOMCTBA
ocHOBaHuU. [lonydyeHnne ocHOBaHUI.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. dusndeckue u
XUMHUYECKHE cBoMcTBa KHCIOT. Pan axtmBHOcTm MetauioB H. H. bekerosa.
[TosyyeHue KUCoT.

Comu. Homenknarypa coseil. @u3ndeckne U XUMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eneTnueckas CBsI3b MEXKy KilacCaMy HEOPTaHUYECKUX COCTUHEHUH.

Xumuueckuii IKCnepuUMeHm

Ka4eCTBEHHOE OIPECIICHUE COAEPKAHUSI KUCIOPOJa B BO3yX€E, MOJTyUYCHHUE,
coOupaHue, paclio3HaBaHWE W U3yYEHUE CBOMCTB KHCJIOpOAa, HaOIIO/ICHHE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM U YCJIOBUSI BO3HUKHOBEHUS W
npeKpaiieHus TopeHust (mokapa), O3HaKOMJIEHHWE ¢ OOpa3llaMu OKCHJIOB H
OMHCAaHUEe WX CBOKWCTB, TMOJyYeHHE, COOMpaHWe, pPACIO3HABAHWE U H3YYCHHE
CBOMCTB BOJiOpoja (ropeHue), B3auMojenrcTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KoJau4decTBOM 1 MoOJib, HCCIIeIOBaHME OCOOCHHOCTEM pPacTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNpEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBUE BOAbI C METAILIAMU
(HaTpueM M KajblueM) (BO3MOKHO HUCIOJIb30BAHUE BUIECOMATEPHUATIOB),



uccienoBaHie  o0pa3loB HEOPraHMYECKUX BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
HaOJII0JIEeHNEe U3MEHEHMsI OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIIOT W ILIEJIOYEH,
n3ydyeHue B3ammojericTBus okcuma meau (II) ¢ pacTBopom cepHOil KHCIIOTHI,
KHCJIOT C METaUlaMM, PEaKkUUd HEUTpan3aluy, IOJYyYEHHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJIa IPYTMM K3 PacTBOpa COJM, pELICHHE
DKCIEPUMEHTAIBHBIX 3aJa4 N0 TeMe «Baxuenmme Kiaacchl HEOPraHWMYECKUX
COCIMHECHUI.

Hepunoauyeckuit 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
jementoB JI. U. MengesneeBa. CrpoeHne aToMoB. XMMH4YeCKasl CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIHT

[lepBple MONBITKM KIacCU(PUKAIMM XUMUYECKUX d3JeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JEMEHTOB (ILEJIOYHbIE M IIEJOYHO3EMENIbHBIE METalIbl,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEPHBIE OKCHUJIBI
Y TUIPOKCHU/IBI.

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneesa.  KopoTkonepuonHas W JJIMHHONEPHOAHAS bopMbI
[Tepnoanueckoit cuctembl xumudeckux 3yemMeHToB Jl. . Menneneesa. [lepruobl
n rpynnbl. PU3NYECKHM CMBICT IOPSAKOBOIO HOMEpA, HOMEpPOB NEPHONA H
IPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000704YeKk aroMoB 1mepBbIX 20 XUMHYECKHX  3JIEMEHTOB
Ilepnonmueckoin cucremnl [l. M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA 10 ero noJioxkeHuto B [lepuonnueckoii cucreme . 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWUMHUYECKHX JJIEMEHTOB,
METAJNINYECKNX U HEMETAIUNIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue [lepuoguueckoro 3akoHa u [leproanyueckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB Ui pa3BUTHs Haykd W npaktuku. JI. M. MenneneeB — y4€Hbll u
IrpaXKIaHUH.

Xumuueckas cBsi3b. KoBaneHTHass (MOJdsipHAass W HENOJSIpHAs) CBA3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX 311€MEHTOB. FIOHHAs CBA3b.

Crenenp okuciieHHa.  OKHUCIHUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIMM.
[Ipouecchl OKucaEHUs 1 BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuiit IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAJIOB U HEMETAJJIOB, B3aHUMOJCHCTBHE
TUAPOKCUIA LHMHKA C PACTBOPAMH KHUCJIOT M UIEIOYEH, NPOBENCHUE OIIBITOB,
WUTFOCTPUPYIOIIUX ~ HNPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMA
(ropenue, peakinu pas3yiokKeHUs,, COeTUHEHHUS).

Mesicnpeomemmnoie cea3u



Peanuzamusi MexXmpenIMeTHBIX CBSi3ed NpU H3yUYEHUU XUMUU B 8 Kiacce
OCYULIECTBJISIETCS. Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHbIX
NOHSATUM, TAK W MOHATHUH, SBIAIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO01Iue ecTeCTBeHHO--HAay4HbIE MOHSATHUS: HAYYHBIA (DaKT, THUIIOTE3a, TEOPHs,
3aKOH, AaHaJIW3, CHUHTE3, KIacCU(PUKaUUs, NEPUOAUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®uzuka: MaTepusi, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIIBI, PAJUOAKTUBHOCTb, MOJIEKYJA, MIEKTPUYECKUN 3apsisi, BELIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, Ta3, (pU3WYECKUe BETUYUHBI, ¢IHHUIIBI
U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE€31b1, CONHIIE.

buonorus: hoTtocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MuHEpasibl, TOPHbBIE TOPOBI,
MOJIE3HBIE HCKOMIAEMbI€, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo 1 XuMHYecKasi peakuust

IIepnonnuecknii 3akoH. [lepuonnueckast cuctemMma XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHCHUU CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalusd, KalblUusi M HX
COCIMHEHHI B COOTBETCTBHMM C IIOJIOKEHHEM 3JeMEHTOB B Ilepmomnueckoi
CUCTEME U CTPOECHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUMA KPUCTAJUIMYECKON PELIETKH U
BUJla XUMHUYECKOUN CBS3H.

Krnaccudukanus v HOMEHKJIaTypa HEOPraHMYECKHX BELIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCSA K Pa3Iu4HbBIM KJaccaM HEOPraHHYECKHX
COEIMHEHMI, FTEHETUYECKasl CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanysa XuMUYeCKUX peaklvii MO pa3auyHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TemoBoMy 3¢¢eKTy, 1o
M3MEHEHUIO CTETEHEH OKHUCICHHS XMMHUYECKHUX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYaCTHIO KaTajlu3aropa). DK30- U IHAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue o ckopoctu xumuueckod peakuuu. [lonarue o0 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusx. [loHATHEe O rOMOreHHBIX M TeTepOTreHHBIX
peakuusx. [lonarue o karanmse. [lonsitne 0 xumuueckom paBHoBecun. MakTopsl,
BJIMSIOIINE Ha CKOPOCTh XHMMHUYECKOM pEeaKIUH M TMOJOKEHHE XHUMHUYECKOIro
paBHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE  pEAKIMM,  BJIEKTPOHHBIM  OanaHC
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHOW peakuuu. CocTaBieHUE ypaBHEHUM



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus 3NEKTPOTUTUYECKON AUCCOLUALNH. DIIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M IHCCOLMALMU BEIIECTB C Pa3JIMYHBIMH BUIAMH
xuMHuueckoi cBs3u. Crenens quccounanuu. CuiibHbIE U c1a0ble 3JEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. Y cinoBus NpOTEKaHUs Peakil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAlIEHHBIE HOHHBIE ypaBHEHUs peakuumid. CBolicTBa KHUCIOT,
OCHOBaHMI M COJIed B CBET€ MPEJICTABICHUNA 00  3IEKTPOJIUTHYECKOU
nucconnanvu. KauectBeHHble peakuny Ha HOHEL. [loHsATHE 0 THapoNU3e conel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMH KPHUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — METAUIOB U HEMETAUIOB (rpaduTa W amMasa), CIO0XKHBIX BEIECTB
(xJopuga HaTpus), MCCIEIOBAaHHE 3aBUCHUMOCTU CKOPOCTH XMMHYECKON peakuuu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, HCCIEJOBAHUE AIIEKTPONPOBOIHOCTU
pacTBOpOB  BEULIECTB, IIpolLecca AUCCOLMALMM KHUCIOT, LIEJI0Yer U ColeH
(BO3MOKHO  HMCHOJIb30BAHME  BHJIEO0 MAaTE€pUalOB), MPOBEAEHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKM  MPOTEKaHUs  pEeaKkluil HMOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIAEICHHE ra3a, o00pa3oBaHHE BOJAbBI), OIBITOB,
WUIIOCTPUPYIOIIUX — IPUMEPBI  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUN
(ropeHue, peakuuy pas3iokKeHHs, COEIUHEHUs), paclio3HaBaHUE HEOPTraHUYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEAaKUMWd HA HOHBI, pEIICHHE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTauibl 4 MX COeAUHEHUA

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3MUecKue CBOICTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHME CBOMCTBA Ha MpPUMEPE  XJIOpa
(B3aMMOJEHCTBUE € METaUlaMHM, HEMETaJUlaMH, IIejIoYaMu). XJIOPOBOJIOPO.
ConsiHasg KHCJIOTa, XUMUYECKHE CBOMCTBA, IMOJy4eHHE, MpuMeHeHue. [leiicTBue
XJIOpa MU XJOPOBOJAOPOJA HAa OpPraHuM3M YeJIOBeKa. BakHeWlue XJIOpHUIbl U HX
HAaxO0KJICHUE B IIPUPOJIE.

O6mas xapaktepuctuka s1emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (u3NYEeCKue CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cepbl. AJTOTPONHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOEHUE, (PU3NYECKHE U
XUMHYeCKue cBorcTBa. OKCUABI CEpPbl KaK MPEACTABUTENIN KHUCJIOTHBIX OKCHIOB.
CepHas kucioTta, (QU3MYECKHE W XUMHYECKHE CBOHCTBa (0OmME  Kak
MpeICTaBUTENsl Kiacca KHUCIOT M chenuduueckue). XHUMHUYECKHE peakiuH,
JeXallie B OCHOBE MPOMBIIIJIEHHOTO CMoco0a MOJYyYEeHUsS] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COJIM CEPHOM KHUCIIOThI, KAYECTBEHHAS PEAKLINS Ha



cynedar-uoH. Haxoxzaenue cepbl M €€ COEIMHEHUN B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKpY’Karolell cpelbl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPALICHUSI.

OO6mast xapakrepucTtuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpOCTPAHEHHE B MPHUPOJIE,
dusnueckre U XuMHueckre cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
du3nueckre U XuMUYECKHUE CBOMCTBA, MOJydeHne U nmpuMeHeHue. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas: peakiys Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOoydeHHe, (PU3NYCCKUe M XUMUUYECKUC
CBOliCcTBa (00mME Kak TPEICTABUTENS Kiacca KHCIOT U crenuduaeckue).
Wcnonb3oBaHne HUTPATOB M COJEM aMMOHHS B KayeCTBE MHUHEPAIbHBIX
yn00peHuil. XuMrU4ecKoe 3arps3HeHUe OKPY KA Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arpsA3HEHHE BO3[yXa, MOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukaruu docdopa, Pu3MUECKUe U XUMUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kucnota, Gpu3MIecKre 1 XUMUIECKUE CBONCTBA,
nosryuenue. McnonabpzoBanue GocdartoB B kauecTBe MUHEPATBHBIX YI00PEHHIA.

O6mas xapaktepuctuka 31aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHUA.  YTIEpol,  aJUIOTPOIHbIE
Moau(dUKalUKM, PpacOpOCTpaHEHHE B TMPUPOAE, (PUIMYECKUE U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepoaa B npupojae. OKCUIbI yIiiepojaa, ux
duznueckue W XHUMHUYECKHE CBOWMCTBA, JICWCTBHE Ha JKUBBIE OPTraHU3MBI,
MOJIy4eHHE U TPUMEHEHHE. DKOJOTUYECKHUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a mIo0aJIbHOTO TOTCIUICHHS KJIMMAara, MapHUKOBBIH
addekT. YronapHas KUCI0Ta U €€ COMM, X (PU3NUYECKUEe U XUMUYECKHE CBONCTBA,
nojiydueHrne W mnpuMeHeHwe. KadecTBeHHas peakinuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIIEHHOCTH U CEIHCKOM
XO351CTBE.

[TepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUIX
yriepona (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TJIMIEPHUH, YKCYCHasl KUCJIO0TA).
[IpupoaHbie HMCTOYHUKH YTJIEBOJOPOJAOB (Yroyib, MPUPOJHBIN Ta3, HEDTH),
IPOAYKThl WX mepepaboTku (O€H3WH), WX POJib B OBITY U MPOMBIIUICHHOCTH.
[TonsTre 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: KUpaxX, OelkaxX, YriaeBoJax — U UX
poiiM B OKM3HM 4ejloBeka. MarepuaibHOe €IUHCTBO OPTraHUYEeCKUX U
HEOPTaHUYECKUX COCTMHCHUU.

Kpemuwmii, ero ¢usndeckue W XUMUYECKHE CBOWCTBA, TMOJyYEeHUE U
npumeHenue. CoenuHeHuss KpeMHus B mnpupojge. OOmue mnpeacTaBieHus 00
okcunie kpemuust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJIb30BAaHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHEHIIIMEe CTPOUTENIbHBIE MaTepUasbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30MmacHOro MCIOIb30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3lioB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPHUJ-UOHBI U HAOIIOJEHUE MPU3HAKOB
UX TIPOTEKAHMsI, OIBITHI, OTpaKAIOIIMEe (PU3MUECKHE U XUMHUYECKHE CBOWCTBA
TaJIOTEHOB U WX COEAMHEHHH (BO3MOXHO MCIOJB30BaHUE BUEOMATEPUAIIOB),
O3HAKOMJIEHUE C 0Opa3naM XJOPUIOB (TaJOT€HUJOB), O3HAKOMJIEHUE C
oOpasnaMu  ceppl W €€  COCINUHEHUSIMH  (BO3MOXKHO  KCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBAHUS caxapa MoJ JACHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBbl, M3YYEHHE XHMHUYECKHUX CBOMCTB
pa30aBiIEHHOM CEPHON KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOM peaKIuu Ha CyJbdaT-
MOH W HaOJOJCHUE TNpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMU
CBOMCTBaMH a30Ta, (ocdopa M ux coequHEeHUH (BO3MOMNKHO HCHOJIb30BAHKE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U (PocopHBIX ynoOpeHui, molydeHue,
coOupaHue, pacrno3HaBaHME€ U HW3Y4YEHHUE CBOWCTB aMMHaka, IPOBEICHUE
KauyeCTBEHHBIX pEaKIMil Ha MOH aMMOHMs U (pocdaT-uOH M U3ydEeHUE MPU3HAKOB
UX IIPOTEKaHMS, B3aUMOACHCTBHE KOHIEHTPUPOBAHHONW a30THOU KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCII0JIb30BaHUE BUJIEOMATEPUAIIOB), W3y4YCHHE Mozenen
KPUCTAUIMYECKUX PEMIETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIICHUE C
IPOLIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTHUBOrasa, MoJIydeHHe, COOMpaHue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB YTJIEKHMCJIOTO Trasa, MPOBECHUE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YEHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHHE C
OPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHene HeMeTauIbl U KX COCTUHEHUS.

MeTasibl 4 MX COeTUHEHUS

OO6mast XxapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux noyioxkeHuss B llepuommueckor cucreme xumuueckux 3yemeHtoB J[. .
MenpneneeBa u crpoeHusi atomoB. CTpoeHHE MeTauioB. MeTamunyeckas CBsi3b U
METAIMYECKass  KPUCTAJUIMYECKass  PEmETKAa.  DIEKTPOXMMHYECKUUA  Psif
HanpspKeHU MeTaioB. @U3nyeckre U XMMUYECKHUE CBOWCTBa MeTaiioB. OO1ue
CIOCOOBI TIOy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3WM METaiOB, OCHOBHBIC
CrocOOBI 3alUThl MX OT Koppo3uu. CmaBbl (CTajab, YYTyH, IIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[llenounsie meTamnel: nosnoxeHue B [lepuoanyeckon cucreme XUMHYECKUX
sanemenToB JI. M. MenpaeneeBa, CTpoeHHME WX aTOMOB, HAaXOXJICHUE B MPUPOJE.
®u3nuecKkre U XMMUYECKUE CBOWCTBA (HA mpumepe HaTpus U Kanus). OKCUIbl U



TUAPOKCUABl HATpUs W Kanusa. [IpuMeHeHue mIenoYHbIX METauIOB U UX
COEIMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MAarHMid MW KaJbLMW: IIOJIOXKEHHE B
Ilepnomuueckon cucreme xuMmuudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
UX aTOMOB, HaXOXJICHHE B Ipupoie. PU3ndyeckre 1 XMMUYECKUE CBOMCTBA MarHus
U Kanplusa. Baxseiilive coeauHEHHUs Kajblus (OKCUI, TUIPOKCHA, COJH).
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMUHAN: TI0JIOKeHUE B llepnonnueckon cucteMe XMMUYECKUX DJIEMEHTOB
JI. . Menneneesa, cTpoeHHuE aToMa, HaxoXKICHUE B mpupone. Pusndeckue u
XUMHUYECKHE CBOICTBa amoMUHUA. AMGOTEpHbIE CBOMCTBA OKCUIA U THAPOKCHIA
ATIOMHUHUSL.

XKenezo: nonoxxenne B llepuoanyeckoil cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOCHHE aToma, HaXOXKICHHE B npupone. PU3HMYECKHE H
XUMUYECKUE CBOMCTBA *kene3a. Okcuibl, TuapoKcuabl U conu xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJYYCHHE.

Xumuueckuii IKCnepuUMeHm:

O3HAaKOMJIEHME ¢ O0O0pa3laMud METauIOB M CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBaMM, M3YyYEHHE  pE3yJbTaTOB  KOPPO3UM  METAVIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHUJAEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJECHCTBUA OKCHAA
KaJblUsl U HATpuUs C BOJMOM (BO3MOXXHO MCHOJIb30BAaHUE BHJIEOMATEPUAIIOB),
UCCIIEJOBAHUE CBOMCTB KECTKOW BOJBI, IIPOLIECCA TOPEHHUS JKele3a B KHUCIIOPOJE
(BO3MOXKHO  HCIOJB30BAHME  BUIEOMATEpUATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4EeCTBEHHBIX PEAaKUMH HAa MOHBI: MarHus, KaJbLMs, AFOMUHHUS, IMHKA, XKEe3a
(I1) u xenesa (III), menu (II), HaOMOICHHE M OTIMCAHUE TIPOIIECCOB OKPAIIUBAHMSI
IUITAMEHM HWOHAMHM HAaTpHsl, Kauusd W KaJblMs (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB), UCCIeI0BaHNE aM(pOTEPHBIX CBOWCTB FMAPOKCUAA ATFOMUHUS
Y TUIPOKCH]IA INHKA, PEIIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxunenmue
METAJJIbI U UX COCIUHEHUSD.

XHMHUS M OKPYKAKOIIAsA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JKM3HM 4YeJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILLECTB U XMMHMUYECKUX peakuuil B ObITy. IlepBas momouis mpu
XUMHYECKUX 0KOTaxX U OTPaBJIICHUSAX.

XUMHUUYECKOE 3arps3HEHUE OKpyXarolled cpenbl (mpenaeiabHas AOMyCTUMast
KOHIIEHTpaius BeiecTs, nainee — [1/IK). Ponb xuMuu B pemieHuH 3K0JIOTHYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

u3ydyeHue 0o0pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHbBIE
MaTepHaIbl).

Meosicnpeomemmnule ceazu



Peanuzamus MexXmpenIMeTHBIX CBsi3ed NpU H3yuyeHUH XuMuu B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIIOJIb30BAHME KakK OOLIMX €CTECTBEHHO-HAYYHbIX
HNOHATUMN, TaK Y NOHATUMN, ABJISIOUMXCA CUCTEMHBIMU Ui OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE MOHSTHSA: HAy4YHBIM (hakT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccuukanus, TMEePUOIUUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEINb, SIBJICHUE, IapHUKOBBIM
3¢ eKT, TEXHOJIOTHSI, MaTePHUAJIBI.

®dwuszuka: MaTepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHI,
M30TONBI, PaJUOaKTUBHOCTh, MOJIEKYJa, 3JIEKTPHUUECKHI 3aps]l, MPOBOJHHKH,
MOJyIPOBOJIHUKH,  TUAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJIHLIE.

buonorus: ¢orocuntes, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yAOOpEHUSs, MUKPOIJIEMEHTBI, MaKPOJIEMEHTHI, TUTATEIIbHBIE BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpalbl, TOpPHBIE IOPOAIBI,
HOJIC3HBIE HCKOTIaeMbIE, TOILIIUBO, BOJHbBIE pecypchl.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS MIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHUS IPOTPAMMbl OCHOBHOIO  OOILEro
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHH B €IWHCTBE Y4YEOHOW U
BOCIHUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMM M JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMHU, INPHUHSITBIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TIOBEJCHHS W CIOCOOCTBYIOT IIpolieccaM
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLMAIA3AUN O0YyUArOIINXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYarommxcs
PYKOBOJICTBOBaTbCA CHUCTEMON TMO3WTUBHBIX IIEHHOCTHBIX OpHUEHTALUM W
pacIIMpeHre ONbITa ACSITEILHOCTU Ha €€ OCHOBE, B TOM UHMCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

[EHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAaydyHOMY HACIEOUI0, TTOHUMAaHHS 3HAYEHUS XWMHYECKOM HAYKU B KU3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(OpManuen o
MEePEOBbIX JIOCTMKEHHUSIX M OTKPBITUSIX MHPOBOM U OTEYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPa’kIaHCKOT0 BOCITUTAHUSI:

NPEACTABICHUS. O COLUMUAIBHBIX HOPMAaxX M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCNEAOBATENIbCKOM, TBOPYECKOW M APYrMX  BHOAX
JEeATENbHOCTH, TOTOBHOCTHM K Pa3HOOOpPA3HON COBMECTHOW [EATEIbHOCTH MpH
BBITIOJIHEHUN YYEOHBIX, TIO3HABATEIBHBIX 3a7a4, BBIIOJIHECHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMONOHIUMAHUIO
M B3aUMOIIOMOIIM B IIpollecce H3TOM ydeOHOW MAESITeNbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TIOBEJICHHE U TMOCTYNIKM CBOMX TOBApHIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSI TOCIICICTBUIN TTOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHUPOBO33PEHUYECKHE TPEJICTABICHUSI O BEIIECTBE U XMUMHUYECKOW pEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTAaBIISIIOLIWE
OCHOBY JJII TIOHUMaHUs CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS TPHUPOIbI, B3aUMOCBA3SIX YEJIOBEKA C
IPUPOTHOMN CPENION, O POJIM XMMHUU B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

M03HAaBaTEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYyYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOJUMBIE IS OOBSICHEHHUS HAOIIOAaEMBIX MPOIIECCOB W SIBICHUI,
MO3HABATENIbHON, MH()OPMAIIMOHHOW W YUTATEIHCKOW KYJIbTYphl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEJILHON PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, JOCTYMHBIMH TEXHHYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

MHTEpeC K OOYYEHHIO M TO3HAHWIO, JI0003HATEIBLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEA0BATEIbCKON
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH U YPOBHS OOyYECHHS B
JIaJIbHCUIILIEM;

4) popmMupoBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOIICHHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HH, OCO3HAHUE MOCJIEACTBUUA U
HETIPUSTUE BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aIKOI0Jis, HAPKOTUKOB, KypEHHSI),
HEOOXOJUMOCTH COONIOJIEHUS] TMpaBuid O€30MacCHOCTH TIpU  OOpallleHHH ¢
XUMHUYECKUMHU BEIIECCTBAMH B OBITY U PeaIbHOMN KU3HMU;

5) Tpy10BOT0 BOCTIMTAHUS:

UHTEpEeC K MPAaKTUISCKOMY M3YUCHHUIO TPOoPeCcCHil U Tpyaa pa3IudHOTo poja,
YBOKEHUE K TPYJIy U pe3yJibTartaM TPYAOBOM ACSATEILHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHHSI MPEAMETHBIX 3HAHWM 10 XWUMHH, OCO3HAHHBIA BBIOOP
WHIMBHUIYaJbHONW TPACKTOPUHU IIPOJIOKEHUS 00pa30BaHUs ¢ YUETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIENHON TPO(PECCHOHATBLHON IESITEBHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHUM,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATIBHON CpeEIE;

6) IKOJIOrHYeCKOr0 BOCIIUTAHUS:

DKOJIOTHYECKH I1eJIec000pa3HOe OTHOIICHHWE K TMPHPOJEe KaK HCTOYHHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECCTBOBAHMS, TIOHUMAHUE [IEHHOCTH 3JI0POBOTO U
O0e3zonacHOoro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
bU3UYECKOMY M TMCHUXHYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJACHUS
paBUJI OE30IMaCHOTO TTOBEJICHUS MPH pabOTe C BEIIECTBAMU, a TAK)KE B CUTYallUsX,
YIPOKAIOIIMNX 30POBBIO U KU3HU JIIOACH;

CITOCOOHOCTH TPHMEHSTHh 3HAHMS, TOJIydaeMble TIPH HU3YYCHUH XUMHH, IS
pelIeHns 3a1a4, CBA3aHHBIX C OKPYKaIOWIEeW MPUPOIHON CPEAOU, JJISI TIOBBIILICHHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJBTYpPhI, OCO3HAHUSA TJ0OQJIBHOTO  XapakTepa
AKOJIOTHYECKUX TPOOJIEM M MyTeH MX PEIICHHS IOCPEICTBOM METOJIOB XHMHH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENHHOM,
KOMMYHUKATUBHOMN U COLMAJIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHI

B cocraBe weTanmpeaMETHBIX pPE3yIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33pPEHUSI OOIIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
MIPUHITUTI, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX TIpEeAMETax U IMO3BOJISIIOT Ha
OCHOBE 3HAHUUM U3 ATUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O I€JIOCTHOM



Hay4YHOU KapTUHE MHUpPA, U YHUBEPCAIbHbIE YUEOHbIE IeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATUBHBIC, PETYJISITUBHBIC), KOTOphlE o0OecneunBaroT (OpMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble J1ornyeckue qeicTBUs:

YMEHHUSI HCMOJb30BaTh NPUEMBI JIOTHUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HaHWI: pacKphIBaTh CMBICT XMUMHUYECKUX MOHSTHHM (BBIIETSATh UX XapaKTepHbIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHSMH), HCIOJIb30BAThH
MOHATHS JIJ1s1 OOBACHEHUS OT/EJIbHBIX (PAaKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KpUTEPUHU ISl KJIACCUPUKAIMK XUMUYECKUX BEIIECTB MU XUMHUYCCKUX PEaKIIHi,
yCTaHaBJIMBATh TMPUUMHHO-CIIEACTBEHHBIE CBSA3M MEXIAY OOBEKTaMHU H3yYCHHS,
CTPOUTH JIOTUUECKHE PACCYXKICHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IO AHAJIOTHH),
JieaTh BBIBOJIBI M 3aKIFOUCHUSI;

YMEHHE TMPUMEHSATh B TMPOLECCE TMMO3HAHUS TMOHATUS (MPEAMETHBIE W
MeTanpeIMETHBIE), CHMBOJIMUECKUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIC B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC TIPEACTABICHUS —
XUMUYECKUN 3HaK (CUMBOJ dJIEMEHTa), XUMHuYeckas ¢(opMmysia U ypaBHEHHE
XUMHAYECKON peaklui — MpU PEIICHUH y4eOHO-TI03HABATENbHBIX 33/1ad, ¢ YYETOM
ATUX MOJICNbHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPHU30BaTh CYIIECCTBEHHBIC
MPU3HAKH U3Y4YaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHiA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUUYMHHO-CIIEJACTBEHHBIE CBSI3U W
IPOTUBOPEUHS B U3yUaEeMbIX IIPOLIECCaX U SIBJICHUSAX.

ba3oBble ucciaegoBare/ibCKue AefiCTBUA:

YMEHHME HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHl B KAaYECTBE WHCTPYMEHTA
MO3HAHWA, a TaKXE B KAdyeCTBE OCHOBBI Il (OPMHUPOBAHHUS THUIOTE3BI TIO
MPOBEPKE MPABUILHOCTH BHICKA3BIBAEMBIX CYXKIECHUI;

MPUOOpPETEHUE OMbITa MO IJIAHUPOBAHWIO, OPraHU3allUd U MPOBEICHUIO
YYCHMUYECKHX OJKCIIEPUMEHTOB, YyMEHHE HaOomaTh 3a XOJ0M IpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTaT, GOpMyIUpOBaTh 0000IICHHS U
BBIBO/JIbI 110 pe3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH W HMHTEPHPETUPOBATH HH(POpPMAIIHIO
Pa3IUYHBIX BUJOB U (HOPM TPENICTABIICHHUS, MTOTyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOrO COJIEp)KaHUS, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTHYECKU OIEHUBATh MPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



yMEHHE MPUMEHSITh Pa3INYHbIE METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONpeeIEHHOrO TUIa, MPUOOPETEHHUE OMbITA B
0o0JlaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUA,
OBJIAJICHUE KYJbTYpPOH aKTHBHOI'O MCIOJIb30BaHUS PA3JIMYHbBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBHIOMpATh ONTHUMANbHYIO (hOopMy mpeacTaBieHus HHPOpMAI U
WUIFOCTPUPOBATh pEHIaEMbIE 3aa4d  HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyruMu popmamu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJNb30BaTh W aAHAJM3UpPOBaTh B IIpollecce YYEOHOW U
HCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJNIbCKOTO XO3SIMICTBA M TPAHCIOPTa HA COCTOSIHUE OKPYXAloWEHd HpHUPOIHOU
CpEbl.

KoMmyHnKkaTHBHBIE yHHBepcaibHbIe ydeOHbIe 1eiicTBUS:

YMEHMsI 3aJaBaTh BOIPOCHI (B XOjA€ aAuaigora U (MiIU) AUCKYCCHH) IIO
CyllecTBYy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUSA
OTHOCUTEJILHO BBIMOJIHEHUS MTPEIOKEHHON 3a/1a4u;

YMEHUS  TOpPEACTaBIATh  MOJIYYEHHbIE  pe3yJIbTaThl  [MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M THMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pPE3yIbTATOB BBINOJHEHUS XMUMHYECKOrO0 JKCIIEPUMEHTa (JaOOpPaTOPHOTO OIBITA,
1a00paToOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOWCTB BELIECTB, YU€OHOTO MTPOEKTA);

yMEHHSI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAaMH B COBMECTHOMU
MO3HABATEIbHOM W MCCJENOBATEIbCKOM  JEATEIBHOCTH MPU  PEIICHUU
BO3ZHUKAIOIIMX NpOoOJIEeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COTJIacOBaHUS
no3uuui (00CyxkaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPAUHALIMS
COBMECTHBIX JCHCTBUM, OIPENECICHHE KpPUTEPUEB 110 OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHe).

PeryisiTuBHbIC YHHUBepPCaJIbHbIE y4eOHbIC 1eHCTBHSA:

YMEHUE CaMOCTOSTENIBHO ONPENEATh LEIN ACSITEIBHOCTH, IIJIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOKO
NesITeIbHOCTD, BHIOUPATh Harbosee 3PppeKTUBHBIC CIIOCOOBI pelieHns y4eOHbIX U
MO3HABATENIbHBIX 337]a4, CAMOCTOSITENIbHO COCTaBIISATh WU KOPPEKTUPOBATH
IPEJIOKEHHBIM  aITOPUTM  JEWCTBUM IIPU  BBINOJHEHUM 33aJaHUNA C Y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHUNA 00 M3ydaeMbIX OOBEKTaX — BELIECTBaX MU PEaKLUsX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pe3yjbTaTa 3asBICHHOW €W, YMEHUE
UCI0JI30BATh U aHATIM3UPOBATH KOHTEKCTHI, MIPE/IJIaraéMble B yCIIOBUU 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pPE3yJNbTaTOB IO OCBOEHHUIO 00S3aTEIILHOTO
collepKaHUs, YCTAHOBJIEHHOTO JJaHHOW (denepanpbHO padouyelt TPOrpaMMmoi,
BBIJICTISIIOT: OCBOCHHBIE O0YYAIOIIMMUCS HAay4HbIe 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crenupuiecKkue [ TpeAMETHOW o0mactn «XUMHS», BUIBI
NEATEIBHOCTH 1O  MOJYYEHWID HOBOIO  3HaHWs, €ro HHTEpIpETalNH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE

JOJKHBI OTPpaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUIN:

e PpACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJIEKYJIa,
XUMHYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0JSI XUMUUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHE, COJIb, AJIEKTPOOTPHULATEIIBHOCTh, CTENEHb
OKHUCJICHUS, XMMHUYECKasi peakius, Kiaccu(ukaius peakiuii: peaxiuu
COCAMHEHUS, PEaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHHS, PEAKIHUH
0o0OMeHa, K30~ U 3HJIOTEPMHUECKHE PEAKIINH, TEII0BOU 3 (PEKT peakiuu,
AIpO aTOMa, BJEKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTallb, paguycC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAs U HEMOJSpHAs KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHUOH, PACTBOpP, MACCOBas JI0Js BEIECTBA
(TporeHTHAsE KOHIIEHTpAIlUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMWYECKUX TMOHATHM U
MPUMEHSTH 3TH TIOHATHUS NPU ONTMCAHUY BEIIECTB U UX MPEBPAICHUN’;

e HCIMOJb30BaTh XHMHUYECKYI0 CHUMBOJUKY JUIsl COCTaBjieHHS (opmyl
BEIIECTB U YPAaBHEHUI XUMUYECKUX PEAKIIUA;

e ONpEAeNATh BaJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKHUCIEHUS  DBJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEAUHEHUU MO
dbopmynam, BHUJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMmbica Ilepunonnueckoro 3akonHa JI. M. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX moJiokeHus B llepuomnueckoil cucreme,
3aKOHOB COXPaHEHHWsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO yU€HHUs, 3aKOHa ABOrapo;

e OIKCHIBATH W XapakTepu3oBaTh TabmuuHyto Gopmy Ilepuoamdeckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHSITUS «IJIaBHAs
noarpymnma (A-rpymnma)» u «nodounas noarpymnmna (b-rpymnma)», mansie u
00JbIIME MEPHOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCA B
tabnune «llepuonuueckass cucrtemMa xumudeckux a3ementoB J[. .
MenpeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsija s/pa, 00IIee YMCIIO AICKTPOHOB
U paCTIpeIICHHE UX TI0 SJICKTPOHHBIM CIIOSIM);

KJIacCU(PUITMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECCTBA,
XUMUYECKUE peaknuu (10 YHUCIy W COCTaBy YYACTBYIOIIUX B PEAKITUU
BEILIECTB, MO TEIUIOBOMY (D (eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkKAasi OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

MIPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX Ka4eCTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XUMHUYECKHX TMPEBpAIICHUN B
Pa3IUYHBIX YCIOBHUSX;

BBIYKCIIATh OTHOCUTEJIBHYI0 MOJICKYJIIPHYIO M MOJIIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »JJIeMEHTa 10 ¢dopmyJie
COEMHEHHSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHYECKOU PEaKIIHH;

MIPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICIIUTEIILHON NESITEIHHOCTH — aHaJU3
U CHHTE3, CpaBHEHHE, 000O0IIECHUE, CHUCTEeMAaTU3alMIO, KIacCUUKAIUIO,
BBISIBJICHUE TPUYUHHO--CICACTBEHHBIX CBSI3€M — JUIsl M3Y4YEHUS CBOMCTB
BEIIECTB M XHMHYCCKUX PEAKIUH, eCTeCTBEHHO-HAyYHBIE METOIbI
MO3HAHUS — HAONIO/IEHUE, W3MEpPEHHE, MOJICIHPOBAHHUE, DKCIEPUMEHT
(peanbHBII U MBICIICHHBIN);

clenoBaTh ~ MpaBWJaM  TOJb30BAHMUS ~ XUMHUYECKOHW  TOCYAOW |
nabopaTOpHBIM  00OpYJOBaHMEM, a TakKe TNpaBWwiIaM oOpamieHus: ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSIMH TIO BBITOJTHCHHIO
7a00paTOPHBIX XWMHUYECKHX OMBITOB 110 TIOJYYCHHIO W COOWMpaHHUIO
ra3oo0pa3HbIX BENMIECTB (BOJIOpOJa M KHUCJIOpPO/AA), MPUTOTOBICHHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOW JOJIEH PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCICPUMEHTHI IO
pacrlo3HaBaHUIO PACTBOPOB IIENOUYEH U KUCIOT C MOMOIIBI0 MHAUKATOPOB
(makmyc, heHonTaienH, METUIIOPAHK U IPYTHE).

K xonity oOyuenus B 9 kiacce npeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XWMHWYECKUX ITOHATHH: XUMWYECKUN
DJIEMEHT, aTOM, MOJEKYJa, HWOH, KaTHOH, AHWOH, IPOCTOE BEILECTBO,
CJIOKHO€ BEUIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHUECKasi peaKlMsi, XUMUYECKasi CBS3b, TEIIOBOU 3PQeKT
peakuuu, MOJb, MOJSpPHBIE  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, J3JIEKTPOIUTUYECKAS IUCCOLMALUA, PEAKUMH HOHHOIO
oOMeHa, KaTalu3aTop, XMMUYECKOE paBHOBecHE, 0OpaTUMbIE U



HeoOpaTUMbIE pPEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIUHy,
OKHCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCJIEHHE UM  BOCCTAHOBIICHHUE,
ajoTponus, aMmGpOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/NInyecKasi), KpHUCTAJUIMYecKass pemeérTka, KOppo3us METaJUIOB,
CIUIaBBl, CKOPOCTb XWMHYECKOW pPEaKUWW, NPeNebHO JOMyCTHUMAas
koHuenTpanus [1JIK BemecTsa;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSThH 3TU OHATHUS MPU ONMMCAHUY BEIIECTB U UX MPEBPAIICHU;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (OpMyT
BEILIECTB U YPABHEHU XUMUYECKUX PEAKIINI;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHMSIX Ppa3JIMYHOTO COCTaBa, MPUHAAJIECKHOCTh BEIIECTB K
onpefeNéHHOMY KJIacCy COEIMHEHUH 1Mo (opMmynaM, BUA XUMHYECKOM
CBs3U (KOBaJCHTHas, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COEIMHEHHUSIX, 3apsj] MOHA M0 XUMHUYECKOU (opMyJie, XapaKTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCAMHEHHM, THI KPUCTALTMYECKON
PEIETKM KOHKPETHOTO BEILECTBA;

packpeiBath cMbichn llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIMChIBaTh W XapaKTEepPU30BaTh
TabmuuHyo (opmy Ileproanueckoil cUCTEMbl XMMUYECKUX AJIEMEHTOB:
paznuyaTh TOHATHUS «TJIaBHas moarpynna (A-rpymmna)» U «IoOodHas
noarpymnmna (b-rpynma)», manbie u OOJbIIME TEPUOIbI, COOTHOCHUTH
0003HAauUEHHUsA, KOTOpbIE MMEIOTCA B MEPUOJMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUS aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB | 3apsij  sapa, OOIIee YHCIO JJIEKTPOHOB U
pacmpeneneHue HX 10 AJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB 3JIEMEHTOB U MX COEAMHEHUI B
npejesiax MajiblX MEPUOAOB M IJIaBHBIX MOATPYMI € YYETOM CTPOCHUS MX
aTOMOB;

KJIaCCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuuu (M0 YMCIy U COCTaBy YYACTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKUX DJIEMEHTOR);

XapakTepu30BaTh (OMUCHIBATh) OOIIME U cHenupUUYecKue XUMHUYECKHUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMUCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIUM;

COCTABJISITh YPAaBHEHHUS DJIEKTPOJUTUYECKOM JAMCCOLUMALUUA  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHHUS PEAKLIUA HOHHOTO



oOMeHa, ypaBHEHHUS pEaklWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/Ty BEIIIECTBAMH Pa3JIMYHBIX KJIACCOB;
PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MTOCPEJICTBOM COCTABJICHHS JJICKTPOHHOTO OalaHCca dTUX PEaKIIHi;
IIPOTHO3UPOBAaTh CBOMCTBA BEIISCTB B 3aBUCHMOCTH OT HX CTPOCHHUS,
BO3MOKHOCTH TIPOTCKaHUS XHUMHUYECKHMX IPEBpAlICHUNH B Pa3IUIHBIX
YCIIOBHSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJEKYJSIPHYIO W MOJSIPHYIO — MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 10 (dopmyle
COCIMHEHMSI, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUCCKOUW PEaKIIHH;

coOMoaTe  TpaBWJa  IOJB30BAaHUS  XMUMHUYECKOM  MOCYI0M u
7a00opaTopHbIM  000pyJOBaHUEM, a TakXKe TMpaBuwia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIHMSIMH TI0 BBIMOJHEHHUIO
7a00paTOPHBIX XHWMHUYECKHX ONBITOB 110 TIOJYYCHHIO W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHaKa M yTJIEKUCIIOTO Ta3a);

IPOBOJMTh  PEAKIIUM, IOATBEPKIAIOIIMNE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uoaua-, kapbonar-, docdar-, cunmkar-, cyiabdar-, TUIAPOKCHUI-UOHBI,
KaTHOHBl aMMOHHMS M HMOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIC OIECpPAIlMM MBICIUTEIBHON JAEATCIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMAaTHU3allhi0, BBISBICHHE
MIPUYHHHO-CJICACTBEHHBIX CBSI3€H — IS M3YyYCHUS CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUi, €CTECTBEHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOII0JICHUE, M3MEPEHUE, MOJICTUPOBAHUE, IKCIIEPUMEHT (peajbHbId H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIe (LM (pPOBbHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Pazjnen 1. [lepBoHavanbHble XUMUYECKHE MOHATHSA
Xumusi — BaXkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [JOK
' IIPaKTUYECKOM IEATEIBHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
BemecTBa u XumMuieckue bubmuorexa [JOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Htoro no pazueny 20
Pasjnen 2. BaxkHeiiniue npeacTaBuTe Il HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopoa. Ilonstue 5 0 0 bubmuoreka [IOK
' 00 oKcuIax https://m.edso00.ru/7f41837¢
29 Bonopoa.Ilonsartue o kuciaorax 8 0 1 bubmuoreka [IOK
' U COJISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6nunorexa [JOK
' OCHOBaHUSX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHUYECKUX COECIUHEHUIN https://m.edsoo.ru/7f41837c
Hroro o pasnueny 30

Paznen 3. Ilepuoaguueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 3emMeHToB /[[. U. MenaesneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIC PeAKIIUHN



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

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema

bubmuorexa [JOK

A 7
3 XUMUYECKHX dieMeHToB /I, . https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aTomMa
- f)(I/IMI/IquKaSI CBSI3b. . Bubmiorexa [IOK
' KHCHTCILHO https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUN
bubmuorexa [JOK
Hroro no pasney 15 https://m.edsoo.ru/7f41837¢
p g 3 bubmnorexa [JOK
C3CPBHOC BpeM https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

9 KUIIACC

KosauuecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB H TeM uupoBbIe
Ne o/ P Kontpoabnbie | IlpakTuueckue (uidpp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcbl
Pa3nen 1. BemecTBO M XMMHYeCKHE PeaKIIUH
11 [ToBTOpenue u yrirybneHue 3HaHUHA 5 1 0 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeioB Kypca 8 kiacca https://m.edso00.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 0 0 bu6mmotreka [IOK
' peakuuii https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHYECKAS TUCCOIUAIINS. 8 1 1 bubnmnoreka [JOK
' XHWMHYECKUE PEAKIIMU B PACTBOPAX https://m.edso0o.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTanibl M MX cOeTUHEHHS
51 OO0m1as xapaKTepuCTUKa XUMUUYECKHIX 4 0 1 bubnmnoreka [JOK
' anemeHToB VIIA-rpynmel. ["anoreHs https://m.edso00.ru/7f41a636
OO0m1as xapaKTepuCTUKa XUMUUYECKHIX
2.2 anemeHToB VIA-rpymnmel. Cepa u e€ 6 0 0 bubmmorexa [JOK
' PYHIBL- 2-¢p https://m.eds00.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCTUKa XUMUYECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 0 1 bubmmorexa LIOK
' PYHIEL: ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMHYIESCKHX
24 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 bubmorexa [JOK
' . Py ’ post https://m.edso00.ru/7f41a636
KPEMHUI U UX COSTUHEHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3znea 3. Merajliibl 4 HX COeIHHECHHUA

. bubnmoreka [JOK
31 (Obuue cBOHCTEA METATIOR 4 https://m.eds00.ru/7f41a636
bubmuorexa [JOK
2 B % 1
3 KHEHUIINEe METAJUILI ¥ UX COETUHEHUSI 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pazjnen 4. XuMus U okpy:kawias cpeaa
bubmuorexa [JOK
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazueny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero U3YYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumun. Posb XuMuu B KU3HU 1 0 0 bubnuoreka [IOK
yenoBeka. Tena u BemecTra 05.09.2023 | https://m.edsoo.ru/ff0d210c
5 [TonsiTie 0 MeTOMaX MTO3HAHUS B 1 0 0 bubnnorexa [JOK
XUMHUHI 05.09.2023 | https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 0 1 bubnmnoreka [JOK
oOpartieHus ¢ J1abopaTopHbIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTeie BemecTBa U cMecH. CriocoObl 1 0 0 bubnuorexa [JOK
pazzieneHust cMmecen 12.09.2023 | https://m.edsoo.ru/ff0d26ca
I1 6ota No 2
5 «lfazKT;IZiC;:;({:ﬁZCZI”:a(Ha npumepe 1 0 1 bubmorexa [JOK
A . pHMEp 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBAPEHHOM COMIM)»
bu6nuorexa [IOK
0 ATOMEI H MOJICKY IEI 1 0 0 19.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE AJIEMEHTbhI. 3HAKU 1 0 0 bubmmoteka [IOK
(CHMBOJIBI) XUMHUYECKHX 3JIECMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
bu6nunorexa [JOK
1 0 0
8 Hpocrste i croxitbie BeliecTsa 26.09.2023 | https://m.edsoo.ru/ff0d2a6c
but6mmoreka [IOK
A - 1 0
o TOMHOMOTICKYAPHO® yHetue 0 03.10.2023 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKO0H IIOCTOSHCTBA COCTaBa BEILICCTB.

10 Xumnueckas Gpopmysia. BaneHTHOCTD BuGmorexa LIOK
pMyIa. 03.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHX 3JICMEHTOB
1 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTtHOCuTENBHAs MOJIEKYJISIPHAS Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHUYECKOTO bubmuorexa [JOK
DJIEMEHTA B COCTUHEHUH 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konuuectso BeniectBa. MoJib. bubmuorexa [JOK
MonsipHast macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 du3nyecKre 1 XUMUICCKHE SIBJICHUS. bubnnorexa [JOK
XuMu4eckasi peakius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Tpu3HaKku U yCIIOBUS MPOTEKAHMSI bubnmoreka [JOK
XUMHYECKHX PEaKIHi 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnmoreka [JOK
XUMHUYECKUE YPaBHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Brraucnenus KoJim4yecTBa, Macchl
17 BEIIIECTBA M0 YPaBHEHUSIM XUMHUUYECKUX bubamorexa LHOK
t . P 31.10.2023 | https://m.edsoo.ru/ff0d5708
peakuit
Kitaccudukanuss XHMHYECKUAX PEaKITUit
18 (coenuHeHuUs, pa3noKEHH bubamorexa LHOK
8 P ’ 31.10.2023 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeAUCT. O000IIeHHE U brbmmorexa [OK
H AHCT: “f 07.11.2023 |  https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIlHs 3HAaHHUH
20 KonTtponpHas padora Nel mo teme bu6muoreka [IOK
«BelecTBa U XUMHUYECKUE PEAKIIAN» 07.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubmmorexa LIOK
Bo3nyxa. Kucnopon — snemeHT u 14.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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npoctoe BemecTso. O30H

duznueckre 1 XUMHYECKUE CBOUCTBA

22 KHCJI0po/a (peakiuu OKUCICHUS bubmorexa [JOK
poAa tpeaich ’ 14.11.2023 | https://m.eds00.ru/ff0d4614
ropenue). [Torstue 06 okcuaax
Crioco0sI moyye KHCITIOpOJia
23 H;SO aTBcj jII/IHI}/In;I H:;LI;HEHEOI:THB bubmorera HOK
PATOPHIL 1 TP ' 21.11.2023 | https://m.edsoo.ru/ff0d497a
[TpuMmeHeHue Kucaopoia
TennoBoit 3¢ ekt XuMuIecKoi
24 peaKIu, TOHITHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM ypaBHEHHH, K30~ U 21.11.2023 | https://m.edsoo.ru/ff0d4790
SHOTEPMHUCCKUX PEAKITUAX
T , .
e e
P Ayxs, 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
IIpakTnueckas padora Ne 3 mo Teme
26 «Fplon YCHUE I/II(3306I/I aHue KUcaopoaa bubmmorexa [IOK
Y P PO, 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY
97 Bonopox — sneMeHT u nmpocroe bubmuoreka [IOK
BemecTBo. Haxoxnenue B mpupoye 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
98 duznyuecknue 1 XUMUYECKHEe CBOMCTBA bubmorexa [JOK
Bostopona. [Ipumenenue Boopoa 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIOTAX M COJIAX brbmorexa [JOK
© © 0 xueto c0 12.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTy4YeHust BOAOPO/Ia B bubnmnoreka [JOK
naboparopuun 12.12.2023 | https://m.edsoo.ru/ffod4ddo
IT 6ota Ne 4
3| dlonyuerme n codupanme sozopora Bumonoss LIOK
Y P AOPOAd, 19.12.2023 | https://m.edsoo.ru/ff0d4f42

W3Y4YEHUE €r0 CBOKCTB)»
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MonsipHslii 00bEM Ta30B. 3aKOH

bu6nmoreka [IOK

32
ABorazpo 19.12.2023 | https://m.edsoo.ru/ffod542e
Brrunciienus o0béMa, KOJIHYECTBa
33 BEIIIECTBA I'a3a 10 €ro U3BECTHOM bubmorexa [JOK
o . Y 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UITU 00BEMY
Brerunciaenus 00bEMOB ra3oB 110
34 ABHEHUIO PEAKIIMN Ha OCHOBE 3aKOHA bubmorexa [JOK
ybag PEARIUTIL T 26.12.2023 | https://m.eds00.ru/ff0d5708
O6’beMHBIX OTHOILIICHUHU Ira30B
35 DduU3NYeCcKue U XMMUYECKUE CBOMCTBA bubnuorexa [JOK
BOJIBI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHIUKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbleHHbIe
37 u HiH:c;peHTIfHIe) aCTBOPBI B bubmmorexa [IOK
B pactBopaL 16.01.2024 | https://m.eds00.ru/ff0d5b40
MaccoBast J10Jis BEIIeCTBa B pacTBOpE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroToByiieHrEe PacTBOPOB C bubnmnoreka [JOK
OTIpeIeIEHHOM MacCOBOW J0en 16.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
39 KonTpoabnas padora Ne2 o teme bu6muoreka [IOK
«Kwucnopon. Bogopoa. Boma» 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccudUKaIus, bu6nuorexa [IOK
HOMEHKJIATypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
[Tomy4yenne 1 XUMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX Bubmmorexa [IOK
’ p 30.01.2024 | https://m.edsoo.ru/ff0d664e
OKCHUI0B
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubnuoreka [JOK
HOMEHKJIAaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
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[Tomy4yenue 1 XUMHYECKHUE CBOMCTBA

bu6nmoreka [IOK

43
OCHOBaHUU 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctaB, kinaccupukanus, bubnmoreka [JOK
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TomyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT 13.02.2024 | https://m.edsoo.ru/ffOdfee2
C eJIHue): e s
15| crocodmormmm s BuGmorexa LIOK
¢ Y ’ 13.02.2024 | https://m.eds00.ru/00ad9474
CBOICTBA
[TpakTuueckast pabota Ne 6. Pemenue
47 AKCIIEPUMEHTANIbHBIX 3a/1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COCMHEHUIN»
48 ['eHeTnyeckas cBsI3b MEX]y KIIaCCaMH bubmmoreka [JOK
HEOPraHMYECKUX COCTMHEHUI 20.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o0011eHEe U cuCTeMaTU3aIus bu6mmoteka [IOK
3HAHHHA 27.02.2024 | https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
50 "OZII:EBEII:IIZ Ijnr;ccmT HEO FZHI;{;V([JKI/IX brbmmorexa [OK
o P 27.02.2024 | https://m.edsoo.ru/00ad9ela
COCTUHEHUI
[TepBbIe OMBITKY KIacCHPUKAITUN
51 XUMHYECKHX dJIeMeHTOB. [loHsTHE O brbmmorexa [OK
' 05.03.2024 | https:/m.edsoo.ru/00ad9ffa
rpynmnax CXOAHbIX SJIEMEHTOB
Ilepronnueckuii 3aK0H U
52 [Tepuoaudeckas cuCTeMa XUMHUYECKUAX bubmorexa [TOK
05.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB 1. 1. Menaeneera
53 ITepuopl, rpynisl, 1o TITTBI bubmorexa [JOK
PHOBL, TPYIHIEL HOAIDY 12.03.2024 | https://m.edsoo.ru/00ada52¢c
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Crpoenue atromoB. COCTaB aTOMHBIX

bu6nmoreka [IOK

>4 snep. M3orombl 12.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YCK
55 aT;)MOB aneMeHTEB [Tepuoanueckoii bubmorexa [JOK
19.03.2024 | https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MenneneeBa
XapakTepucTuka XUMHUYECKOTO
56 AJIEMEHTa MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[lepuonnueckoii cucreme /1. U. 19.03.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonnyeckoro 3akoHa
57 JUIs pasBUTHS HayKu U npaktuku. . K. bu6mmoreka [IOK
MemnneneeB — y4€Hbli, eAaror u 26.03.2024 | https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 DIEeKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka [JOK
XUMHUYECKHX JJIEMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas XumMudeckas CBsI3b bubamorexa LIOK
09.04.2024 | https://m.edsoo.ru/00adac34
60 KoBaseHnTHAs nonsipHas XuMHAYECKast bubmmnoreka [JOK
CBSI3b 09.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanentHas HemonsipHass XuMHUIECKast bubnmnoreka [JOK
CBSI3b 16.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS bubmmorexa LIOK
16.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC bubmorexa [JOK
peaximn 23.04.2024 | https://m.edsoo.ru/00adb076
64 OKHCIATENN U BOCCTAHOBUTENH bubmorexa [TOK
23.04.2024 | https://m.edsoo.ru/00adb076
65 KonTtponbHas padota Ne4 o teme bubmuoreka [IOK
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«CtpoeHne aroMa. XUMHAYIECKast 30.04.2024 | https://m.edsoo.ru/00adh486
CBSI3b»
66 PesepBHblit ypok. O6001IeHEe U 1 0 0 bubnmoreka [JOK
CUCTeMaTH3alis 3HAaHHUH 30.04.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O6001IeHEe U 1 0 0 bubnmoreka [JOK
CUCTeMAaTH3AIHsI 3HAHUIA 14.05.2024 | https://m.edsoo.ru/00ad9ch?
68 PesepBHbIil ypok. O6001ICHNE 1 1 0 0 bubnmoreka [JOK
CUCTeMaTH3aIis 3HAHHUH 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68 4 5
[TPOT'PAMME
9 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka KonTtpoabublie | IlpakTnueckue
n/m Bcero u3yyeHusi | oOpasoBaTeIbHbIE
padoThbI padoThI
pecypcbl
Ilepnonnueckuil 3aKoH.

1 [lepuonnueckas cucrtema 1 0 0 bu6nuorexa [IOK
XUMUYECKUX deMeHToB J[. U. 06.09.2023 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XEMI/I‘IGCKI/IX 3JIEMEHTOB 1 0 0 bubmmorexa [JOK

R 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 0 0 bubmumoreka [IOK
HEOPraHUYECKHUX BEIIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunapl xumMHu4ueckoil CBS3U U THUIIBI 1 0 0 but6mmorekxa [{IOK
KPUCTAJUTNYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
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KonTponbnas padora Nel o reme

5 I1 0 i
«IToBTOpenue u yriayOiaeHne 3HaHUI 90.09.2023
OCHOBHBIX pa3JIesIoB Kypca 8 kiiacca
6 Knaccugukanus Xumuaeckux bubnuoreka [IOK
peaKkIuii Mo pa3IMYHbIM IPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
ITonsATHE O CKOPOCTH XMMHUYECKOU
7 cakiuu. [IoOHITHE O TOMOI€HHBIX U bubmorexa HOK
pearduti. 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIUIX
IlonsiTEe O XUMHYECKOM
aBHOBeCHH. DaKTOPBI, BIUSIOIINC
8 fla CKOpPOCTH XHMHqSCKOﬁ eaKIIIIIm/I " buGnnorexa LIOK
P P 27.09.2023 | https://m.edsoo.ru/00adc28c
MOJIOYKEHNE XUMUYECKOTO
paBHOBECHS
9 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
peaknuu 04.10.2023 |  https://m.edsoo.ru/00adcade
Teopust PIEKTPOITUTHUECCKON
10 I/ICSO na I/IHpCHJIBHBIe 1 ciabbie bubmmorexa [JOK
A HHatH. 04.10.2023 |  https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HNonnbie ypaBHEHUS peakIuii bubmorera HOK
P peartt 11.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEICTABICHUM bubnmnoreka [JOK
00 3JIEKTPOIUTUUECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
JTUCCOTTHAITUT
XuMHYECKHE CBONCTBA COJICH B
13 CBETE MPEJICTaBICHUMA 00 bubmorexa [JOK
ped N 18.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTHIECKON AUCCOITUAIIIH
14 [lonsaTue o rugponuse cosen bubmuoreka [IOK
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18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3 AL bubmuorexa [JOK
3HAHUHI 25.10.2023 | https://m.edsoo.ru/00addd12
I1 0 Ne 1.
16 «I?eai::lf;zc:z:nia HO;zHTaHBHBIX Bubmaorexa ITOK
p 25.10.2023 | https://m.edsoo.ru/00addbfa
3a71a4u»
K 0 Ne2
17 «;)JIEE:H(I:;I;:;;&T&; Hc:c()) THe:le eHsI bubmmorexa LIOK
p g At 08.11.2023 | https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEaKIii B pACTBOPAX)
OO1as xapakKTepHUCTHKA TaJIOT€HOB.
18 XI/III\tIII/IiﬁiKIi/Ij ZBFC))II‘//’IICZI};IZ Hz I II;M}; ]:: bubmiorexa LIOK
pHMEP 08.11.2023 https://m.edsoo.ru/00addfe2
XJIopa
Xnoposogopo. CoisiHa cJIoTa,
19 XI/IMII/)I‘{:CIiII/IS cfs[oﬁCTJ::;H HﬂoinJ;H;e buGnnorexa LIOK
’ y ’ 15.11.2023 | https://m.edsoo.ru/00ade104
IIPUMEHECHHE
IIpa eckas padbora Ne 2 o Teme
20 «I?IOI;TI:I;HHI; :olijoTI‘/'I KUCJIOTHI bubmiorexa LIOK
Y B . ’ 15.11.2023 | https://m.edsoo.ru/00ade348
u3ydeHue e€ CBONCTB»
B
21 | marsccrms peskouii, com o o BuGmnorera LIOK
peaidii, a 22.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JiaH B U30bITKE
99 OO6m1ast XxapakTepuCTHKA JIEMEHTOB bubnmnoreka [JOK
VIA-rpynnsl 22.11.2023 | https://m.edsoo.ru/00ade64a
AnnotpornHbie MOIU(PUKAIIMH CEPBI.
93 Haxoxnenue cepsl U €€ coeAMHEHU N bubnmoreka [JOK
B IIpHpoie. XUMUYECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopo/i, cTpoeHue, bubnmnoreka [JOK
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(bu3nUecKre U XUMUYCCKHE CBOWCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KHCI0TA,
25 (me/ItI:eCKHI; U xmfnqecme bubmmorexa LIOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHHUE
XUMHYECKUE PEAKLIUH, JICKALINE B
OCHOBE IMPOMBIIIICHHOTO CTI0c00a

26 IIOJIy4Y€HHUSI CEPHOMN KUCIIOTHI. bu6mmoreka [IOK
XUMHUYECKOe 3arps3HeHNE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKarollen cpebl COeTUHEHUSIMU
CephI

97 Beruucnenue MaccoBoOM J0JIM BBIXO/aA bubmuorexa [JOK
MPOAYKTA PEaKIUH 13.12.2023 | https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprCcTUKa SJICMCHTOB

28 VA-rpymmsl. A30T, bubnmoreka [JOK
pacrpocTpaHeHHe B IPUPOJIE, 13.12.2023 | https://m.edsoo.ru/00adeeab
(hU3MYECKre U XUMHYECKUE CBOMCTBA
A aK, ero (pM3NYECKUe

29 x;hxielsze ci):ﬁz:BaK;IonH YEeHHUE U brbmmorexa [OK

> HOTY 20.12.2023 | https://m.edsoo0.ru/00adf004
MIPUMEHEHUE
[TpakTuueckas padora Ne 3 o Teme
30 «I?Ion YEeHHUE aleMHaKa HU3y4YEeHHUE €T0 brbmmorexa [OK
o e 20.12.2023 | https:/m.eds00.ru/00adf180
CBOWMCTBY»

31 A3oTHas Kuciora, e€ Gpu3nIecKue u bu6nuorexa [IOK
XUMHUYECKHUE CBOWCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH

39 aMMOHHUS B KQU€CTBE MUHEPATbHBIX bubnmoreka [JOK
ynoopenuit. Xummudeckoe 27.12.2023 | https://m.edsoo.ru/00adf518

3arpsA3HCHUC oxpyxcalomeﬁ Cpcabl



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

COCIMHCHUAMHU a30Ta

dochop. Oxeun pochopa (V) u

33 docdopHas kucioTa, GusnIecKue u bubmorexa [JOK
P . 10.01.2024 | https://m.edsoo.ru/00adf68a
XHUMHUYECKHE CBOWCTBA, TTOJyYCHHE
Hcnonp3oBanue GocgaToB B
34 KaueCTBE MUHEPATBHBIX YAOOPECHUH. bubnmoreka [JOK
3arps3HeHne PUPOTHON CPeIbl 10.01.2024 | https://m.edsoo.ru/00adfc20
dbocdharamu
v s OCTpaHeHHE
35 1} r;eiog E)?/Ics?dlj{eciieHniiMiqecxne bubmmorexa LHOK
PUPOAS, 17.01.2024 |  https://m.edsoo.ru/00adfd9c
CBOWCTBA
Oxcunel yraepojaa, ux Gpusnveckue u
36 XUMHYECKHUE CBOMCTBA. bubmnorexa [JOK
DKOJOTHYECKHE MTPOOIIEMBI, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcuoM yriepoza (IV)
37 VYronbHas KUCIOTa U €€ COJIU bubmmorexa [JOK
24.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
38 "[lony4yeHue yriaekucioro rasa. bubmmnoreka [JOK
KauecTtBeHHas peakuus Ha KapOoHaT- 24.01.2024 | https://m.edsoo.ru/00ae027e
non"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa HOK
P t 31.01.2024 | https://m.edsoo.ru/00ae054e
COCITMHEHUSX yTiepo/ia
40 Kpemnuuii u ero coeguuenus brbmorexa [JOK
P A 31.01.2024 | https://m.edsoo.ru/00ae080a
41 [IpakTnueckas pabora Ne 5. bubmuoreka [IOK
Pemenue sxcriepuMeHTaNBHBIX 3a/1a4 07.02.2024 | https://m.edsoo.ru/00ae0bf2
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no TeMe «BaxkHele HeMeTaJulbl U
UX COETUHEHUI

KonTponbnas padorta Ne3 o reme

bubmuorexa [JOK

42 «BaKHEHIIIE HEMETAILIbI 1 HX 07.02.2024 | https://m.edsoo.ru/00ae0e18
COCIUHCHHUS»

OOm1ast xapaKTEepUCTHKA
XUMHUYCECKHUX DJIEMEHTOB —

43 MeTaJI0B. MeTtajuinueckas CBs3b 1 bubmuorexa [JOK
MeTaJJINYecKasi KpUCTaIMYeCKas 14.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. Pu3ndYecKre CBOMCTBa
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJLIOB.

44 DNEKTPOXUMHUECKUN Psift bubmmorexa LIOK

N 14.02.2024 | https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaIOB
OO6m1re criocoObI MOTyYSHHS
MetaiutoB. CrutaBel. Berauciaenus mo
45 YPaBHEHUSAM XUMHUYECKUX PEaKLIUM, bubmmorexa LIOK
21.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJJUH U3 PEareHTOB COAECPKUT
pUMecH
46 IToHsATHE O KOPPO3UH METAIITIOB bubmmorexa LIOK
21.02.2024 | https://m.edsoo.ru/00ae1278
bubmmoteka [IOK

47 [Henotere MeTaIb 28.02.2024 | https://m.edsoo.ru/00ae14b2

48 OKcHIbl ¥ TUIPOKCUIBI HATPUS U bu6nuorexa [IOK
KaJus 28.02.2024 | https://m.edsoo.ru/00ael4b2

49 [IlemouHO3eMeTbHBIC METAILTBI — bubmuorexa [JOK
KaJbIUI U MarHAMN 06.03.2024 | https://m.edsoo.ru/00ael15e8

50 Bakueiiume coeTMHEHNS KaIbIIHs but6mmoreka [IOK
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06.03.2024 | https://m.edsoo.ru/00ae15e8
51 O06o001IeHne U cUCTeMaTU3aIUS
3HaHUI 13.03.2024
59 JKécTkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
yCTpaHEHUs 13.03.2024 | https://m.eds00.ru/00ae1886
o | e
" 8 8 20.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubmuorexa [JOK
54 A i
FHOMIHITH 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bu6nuoreka [IOK
THJIPOKCHIA 27.03.2024 | https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>0 AKeneso 27.03.2024 | https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, THIPOKCUIBI U COJIM XKeje3a bubnmnoreka [JOK
(1) u xene3a (1) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O060011eHne U cucTeMaTH3alus
3HaHUH 10.04.2024
[IpakTnueckast pabora Ne 7.
59 Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 bu6muoreka [IOK
o TeMe «BakHeWIe MeTauTbl U UX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brrauciienus mo ypaBHEHUSIM
XUMHAYECKHX PEaKIUii, €CIIN OJIMH U3
60 peareHToB /1aH B U30BITKE WU bu6muoreka [IOK
COJZIEPKUT MpuUMecHu. Beruucnenus 17.04.2024 | https://m.edso0.ru/00ae1750

MacCOBOM JIOJH BBIXOJa MPOTyKTa
peakuu



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O0001IeHYE ¥ CUCTEMATU3 AU

o1 3HaHUI L 24.04.2024
KonTponbnas padora Ne4 o reme
62 «Baxueime MeTauibl 1 UX 1 94.04.2024
COCITUHEHUS
63 BemectBa u marepuassi B 1 bubnmoreka [JOK
MTOBCETHEBHOM JKU3HU YETIOBEKA 15.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsAI3HEHUE 1 bubnmnoreka HOK
OKpY’KalomIen Cpebl 15.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumum B perieHnu 1 bu6mmoreka [IOK
IKOJIOTHYECKUX MTPOOIIEM 22.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHrlil ypok. O6o0mieHue u 1 bubnmoreka [JOK
CUCTEeMAaTH3aIVsl 3HAHHUIA 22.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PezepHblit ypok. O000mmeHue u 1 bu6mmoreka [IOK
CUCTeMAaTH3aIVsl 3HAHHUIA 29.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O600ICHHE 1 1 bubnmnoreka [JOK
CUCTEeMaTH3alysl 3HaHUH 29.05.2024 | https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPO'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YHEHUKA

* Xumus, 8 knacce/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
AxmmonepHoe obuiectBo «M3aarenbctBo «lIpocBemenne»

» Xumus, 9 xknacc/ 'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxnuonepHoe obiectBo «M3natensctBo «IIpocBemienues

Tabmuubl: [lepuonnueckas cucrema XuMuueckux anemeHTos /. U.
MenpeneeBa, Tabiuia paCTBOPUMOCTH, DIIEKTPOXUMHUUECKHUH PsiJ] HATIPSKEHUS

MCTAJIJIOB

METOANYECKHUE MATEPUAJIBI IJISA YUYUTEJISL
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIil-ypOBEHb.-
Peanuzanus-tpedoBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa30BaHUsI. -

Mertoauueckoe-nocooue-mis-yunrtens.pdf

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/
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