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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMmma MO XUMHUKM Ha YypPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUsS COCTaBlieHA HAa OCHOBE TpeOOBaHUU K
pe3ysibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTesbHOM MpOrpaMMbl OCHOBHOI'O OOILET0 OOpa3oBaHUSs, MPECTABICHHBIX B
OI'OC 00O, a takxe Ha ocHOBE ¢eaepanbHON padoueil MporpaMMbl BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPENogaBaHus
ydeOHOro npeameTa «XuMus» B 00pa3oBaTesibHbIX opranuzanusx Poccutickoit deneparym.

[Iporpamma mo xumMum JaéT TpEACTaBICHHE O IIENSAX, OOIIeH cTpareruu OOydeHUs, BOCIUTAHUS W Pa3BUTHUS
oOydarommxcs CpeAcTBaMH  y4yeOHOro mpeaMera, YCTaHAaBIMBAaeT 00s3aTeIbHOE MPEAMETHOE  COJEp)KaHue,
peayCMaTPpUBAET paclpe/iesieHHe €ro Mo KjaccaM U CTPYKTYpUpPOBaHME IO pasfieliaM U TeMaM MPOTrpaMMbl 1O XUMUU,
OTIpeNIeNIACT KOJIMYECTBEHHBIC M KAUYE€CTBEHHBIC XapaKTEPUCTHUKH COJIEP)KaHUs, PEKOMEHIYEMYIO IOCJIEI0BATEIHBHOCTh
U3YUYEHUS XUMHHU C y4ETOM MEXKIMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKU Y4eOHOro Mpoliecca, BO3PACTHBIX
0COOEHHOCTEW O00ydYarouInuxcs, OmpeaessseT BO3MOXKHOCTH TMpeAMeTa [Uis peaju3alud TpeOOBaHWUU K pe3yibTaram
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHus, a Takxke TpeOOBaHM K
pesynbrataM OOy4eHMs XMMHHU Ha YpOBHE IleJied M3yueHHs MpeIMeTa M OCHOBHBIX BUJOB y4eOHO-TIO3HABATEIHHOU
TSI TENBHOCTH 00YYaIOIIErocs M0 OCBOSHUIO YYEOHOTO COACPIKAHUS.

3HaHME XUMHUU CIY>KUT OCHOBOWM [JIsi (DOPMHPOBAHUS MHPOBO33PECHUS OOYyYaIOIIEToCs, €ro MpeICcTaBICHUN O
MaTEpHUAIbHOM €MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT POpMUpYEMble XMMHEH MPEACTaBICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrUM W 00 HBOJIOIMH BEHIECTB B MPHUPOJIE, O MYTAX PEIICHHUs TI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPbEBOM, YIHEPreTUUECKOM, MUIIICBOM M AKOJIOTHYECKOW 0€301acCHOCTH, ITPOOJIEM 3APaBOOXPAHEHUSI.

N3ydyenue xumun:

CIIOCOOCTBYET peau3aiii BO3MOXHOCTEH IS CaMOpPa3BUTHS U (POPMUPOBAHUS KYIbTYphl JUYHOCTH, €€ OOIIeH u
(bYHKITMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH OOyYarommxcs, HaBBIKOB WX
CaMOCTOSITEJIbHOM YUE€OHOU NESITeNIbHOCTH, SKCIEPUMEHTAIBHBIX M MCCIEIOBATEIIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO()ECCHOHATLHON eI TeTbHOCTH;



3HAKOMUT CO CTEU(UKON HAYUHOT'O MBIIIJICHUS, 3aKIaJbIBAET OCHOBBI IIEJIOCTHOTO B3TJIs[a HA €IMHCTBO MPUPOIBI
1 YeJIOBEKa, SBJISIETCS OTBETCTBEHHBIM ATAroM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyUYaroIIuXCs;

crocoOCTBYET OPMUPOBAHUIO IICHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K PUPOJIE, K YETIOBEKY,
BHOCHUT CBOM BKJIaJ] B SKOJIOTMYECKOE 00pa30BaHUE 00yYarOIIUXCS.

JlanHble HampaBJieHUsS B OOYYEHMM XUMHUU oOOecTHeuHMBalOTCs cHenuukoid cojaepkaHus y4yeOHOTO IpeaMeTa,
KOTOPBIN SIBJISIETCS TMENAarorMuyecKy aJanTHUPOBAHHBIM OTpaKEHHEM 0a30BOM HAyKH XMMHHU Ha OMPEACIEHHOM dTame eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMsI OPUEHTHPOBAH HAa OCBOCHUE OOYYAIONTUMUCS CUCTEMBbI
NepBOHAYAIBHBIX TOHSATUNA XHMHH, OCHOB HEOPTraHMYECKOWM XUMUM U HEKOTOPBIX OT/ACJIbHBIX 3HAUYMMBIX TOHATHI
OpraHUYeCKOM XUMHHU.

CtpykTypa coliepKaHus MPOTPaMMBbI 10 XUMUU C(HOPMUpPOBAHA HA OCHOBE CHCTEMHOTrO MOJX0Ja K €€ M3YYCHHIO.
ConepxaHue CKJIQJbIBACTCS M3 CHUCTEMbl TIOHATUH O XUMHUYECKOM OJJIEMEHTE M BEIIECTBE M CHUCTEMbl TMOHSITHUH O
XUMHYECKOU peakiuu. O6e 3TH CUCTEMBbI CTPYKTYPHO OPraHU30BaHbI MO MPUHIIMITY MTOCIEI0BATEILHOTO Pa3BUTHS 3HAHUN
Ha OCHOBE TEOPETHYECKUX MPEACTABICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— IpeJICTaBICHUHN 00 IIEKTPOIUTHYECKON AUCCOLMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHMS PACCMATPUBAIOTCS Ha OCHOBE OSMIMPUYECKH TOTYYEHHBIX W OCMBICICHHBIX (DaKTOB,
Pa3BHUBAIOTCA TOCJIEAOBATEIBHO OT OJHOTO YPOBHSA K JAPYrOMY, BBITIONHAS (YHKIIMU OOBSICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS 1 BO3MOXKHOCTEN MPAKTUUECKOIO MPUMEHEHUS U MOTYyUYECHUS U3YyYaeMbIX BELIECTB.

OcBoeHue mporpamMMmbl MO0 XHUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUS O XUMHUYECKOW COCTABISAIONICH
Hay4YHOW KapTUHBI MUpa B JOTUKE €€ CUCTEMHOM MPUPOJIbl, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAaHUIO U METOAaM
MO3HAHUS B Hayke. M3yueHue XuMHUM NPOUCXOAUT C MPUBJICUCHUEM 3HAHUI U3 paHee W3YyUYECHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» 1 «Puszuka. 7 Kiacey.



[Tpn w3ydeHNH XUMUU MPOUCXOAUT (POPMUPOBAHNE 3HAHWN OCHOB XMMHYECKOW HAYKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTHUYECKOW NEATeTLHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJNBTYPHI. 3ajada
y4eOHOTO MpeaAMETa COCTOUT B (POPMHUPOBAHHH CUCTEMbI XUMHYCCKUX 3HAHUN — BaKHEHIIMX (PAKTOB, MOHATHH, 3aKOHOB
U TEOPETHYCCKHUX TMOJIOKEHHUH, JOCTYITHBIX 0000IICHHI MUPOBO33PEHUYCCKOTO XapaKTepa, S3blka HaAYKH, B IPHOOIIICHUH K
HAayYHBIM METOJIaM II03HAHWS TIPH HM3YYCHHHM BEIIECTB M XUMHUYECKHX peakluid, B (GOPMUPOBAHMH U Pa3BUTUHU
NO3HABATEILHBIX YMEHUW M WX NMPUMCHCHHH B y4eOHO-TIO3HABATEIHLHON W Yy4eOHO-UCCIIECIOBATEIBCKON JEATEIBLHOCTH,
OCBOCHHH TPaBUJI O€30TACHOT0 OOPAIICHHUS C BEIIECTBAMHU B IIOBCETHCBHOM KU3HH.

[Tpu u3ydeHnn XUMUHU HA YPOBHE OCHOBHOTO OOITETO 00pa30BaHUs BAXKHOE 3HaUECHUE TPHOOPEIIA TaKHUE IEITH, KaK:

— (opMHpOBaHWE WHTEIUICKTYAIbHO pAa3BUTOW JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHHIO, COTPYIHHYCCTBY,
CaMOCTOSTCIILHOMY MPUHATHIO PEIICHUH, CIIOCOOHOW aJIalTUPOBATHCS K OBICTPO MECHSIOLIUMCS YCIIOBHSIM JKH3HU;

— HampaBJIECHHOCTh OOY4YCHUS Ha CHCTEMATHYECKOE TPHOOIICHHE OOY4alomuXCcs K  CaMOCTOSITCIIBHOU
NI03HABATEIILHOM JEATEILHOCTH, HAYYHBIM METOJIaM MO3HAHUs, (JOPMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CITIOCOOHOCTEH K
XUMHH;

— o0ecreyeHne yciaoBHUil, ClIOCOOCTBYIOMMUX MTPUOOPETEHHIO 00YUYAOIIMMUCS OMbITa Pa3HOOOPAa3HOM JESITeNbHOCTH,
MO3HAHUSI M CAMOIIO3HAHMS, KJIIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETECHIIMI), UMEIOIIUX YHUBEpPCAIbHOE 3HAUCHHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ¢opmupoBaHue 00I1IeH (YHKIIMOHATHLHON U €CTeCTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM YHCIIe YMEHUN OOBACHATH
U OLICHUBAThH SIBJICHHS OKPYXAIOLIErO0 MUpPA, UCTIONB3YSl 3HAHUS U OMBIT, MOJIYYCHHBIC NPU U3YYCHUH XUMUU, TPUMEHSTh
UX TMIPU PEIICHUU MTPOOJIEM B TOBCEAHEBHOM KU3HU U TPYAOBOM JEATEIBHOCTH;

— dopMupoBaHUEe y 00yUYAIOMIUXCSA TYMAHUCTHUECKUX OTHOIICHUN, TOHUMAHUS [IEHHOCTH XUMHUYECKUX 3HAHUH s
BBIPAOOTKU IKOJIOTUYECKU 1ETIECO00PA3HOTO TOBEACHHS B OBITY M TPYIOBOW ACATEIHHOCTU B LETSX COXPAHEHHS CBOETO
310pOBbS U OKPY’KAIOLIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHBAIUU K OOYYEHHIO, CTOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIUTAHWIO HAa OCHOBE YCBOCHUS
O0IIeYeIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY MpOoQWiIss W HaMpaBIECHHOCTH IajbHEHIIETO
o0yJeHHUS.



OO01iee 4nMcno 4acoB, OTBEIEHHBIX IJIs M3yYE€HHUsS XMMHHM Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHMs, COCTABISAET
136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).
Ilpu peanuzayuu npozpammel ucnoavzyemcsa mamepuaivnasn oaza yenmpa TO4KA POCTA.

COIEPKXAHUE OBYYEHUASA
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IlepBoHayaibHbIE XUMHUYECKHE TOHATHS

[TpenmeT xumuu. Posib XMMUM B )KM3HU YEJIOBEKA. XUMHS B cucTeMe HaykK. Tena u BemectBa. dusznueckue cBoilcTBa
BeIeCTB. ArperaTHoe cocTosiHue BemecTB. [loHsTHe 0 MeTogax mo3HaHus B XuMuu. Yucteie BemiecTBa U cmecu. CriocoObl
pa3liesieHHs] CMECE.

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE dJIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpoCThIe U CIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YYEHHUE.

Xumuueckast Gopmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH TOCTOSHCTBAa COCTaBa BEIIECTB.
OtHocuTenbHas atoMHass macca. OTHOCHUTENIbHAs MOJIEKYJsIpHAass macca. MaccoBas [0Js XHUMHYECKOTO 3JIEMEHTa B
COEIMHEHUHU.

KonmnuectBo BemecTtBa. Monbs. MonsipHas macca. B3anmMOCBsI3b KOJIMYECTBA, MAaCChl M YHCJIA CTPYKTYPHBIX €IUHUIL
BemecTBa. PacuéTel mo popMynam XUMMHUYECKUX COCTMHCHUH.

®u3nyuecKkue U XUMUYECKHE SIBJICHUA. XUMHUYECKasl peakuus U €€ MpU3HAKU. 3aKOH COXPaHEHUS MacChl BELIECTB.
Xumuueckue ypaBHeHus. Kinaccudukaius XuMHYECKUX peakinil (COeAMHEHMS, Pa3IOKEHUs, 3aMEIIIeHNs, OOMEeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYI0M, MpaBuiIaMu paboThl B JabopaTopuu U mpuéMamu oOparieHus ¢ 1adopaTopHbIM
o00Opy/I0BaHMEM, H3YUYCHHE M OINHCaHWE (PU3NUECKUX CBOMCTB OOpa3llOB HEOPraHWYECKHUX BEIIECTB, HAOJIOACHUE
¢usnuecknx (MJIaBJICHUE BOCKA, TasHUE JbJa, PACTHpAaHWE caxapa B CTYNKe, KUIIEHWE W KOHJCHCAIMS BOJBI) H
XUMUYECKUX (TOpEHHE CBEYHM, MPOKAJIMBAHME MEIHOM MPOBOJIOKH, B3aMMOJICMCTBHME MeJla C KHUCJIOTOM) SIBICHUI,
HAOJIFOICHUE W OTMHMCAaHUE MPU3HAKOB MPOTEKAHMS XUMHUYECKUX PEaKIuil (pa3joKeHHe caxapa, B3aMMOJICHCTBHE CEPHOU
KHUCJIOTHI C XJIOPUAOM Oapusi, pazioxkeHue ruapokcuaa meau (l1) mpu narpeBanuu, B3auMOJeCTBHUE Keie3a C PACTBOPOM
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comu meau (ll), m3yueHume cnocoOOB pa3ielieHHs CMeceil: ¢ NMOMOLIbI0 MarHuTta, (UIBTPOBAHME, BbIIIAPUBAHUE,
AUCTWIUIALNAA, XpomaTorpadus, MpOBEeIEHHWE OUYMCTKM IOBApPEHHON CoNu, HAOMIOJCHHE M OINMCAaHUE pPEe3yIbTaTOB
IPOBEICHUS ONbITA, WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MAcChl, CO3JaHNe MOJIeNieil MOJIeKy (IIapOCTEePKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHMYeCKMX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucnmopon — sneMeHT u mpoctoe BemecTBo. HaxoxkaeHue Kuciopona B
npupojse, (puznueckue W xuMuueckue cBorcTBa (peakuuu ropenus). Oxcunpbl. [lpumenenue kucnopoma. CrocoOsl
MOJIYYEHUsI KUCIIOpo/a B JiabopaTopuu U NpoMblliuieHHOCTH. KpyroBopot kuciopona B npupoae. O30H — aajaoTporiHas
Moau(UKaLKs KUCIOPOA.

TernoBoit >PpdekT XUMHUECKON peakiuh, TEPMOXMMHUYECKHE YPaBHCHHS, DK30- U DHIOTEPMHUYCCKHE PEaKIUU.
TomnmuBo: yroyib 1 MeTaH. 3arpsi3HEHHE BO3/yXa, YCUIICHHE MAPHUKOBOTO d(deKTa, pa3pylieHue 030HOBOT'O CIIOS.

Bonopon — anemeHT u pocroe BemecTBo. Haxoxienre Bogopoaa B npupoje, Gu3ndeckrue 1 XMMUIECKUEe CBONCTBA,
npUMeHeHHe, crocoObl moryyenus. Kuciaoter u comnu.

MounsipHblii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPABHEHUSIM.

®dusnyeckue cBorcTBa BOAbBL. Boma kak pactBoputenb. PacTBopbl. HachlllleHHBIE M HEHACBILIEHHBIE PAaCTBOPBLI.
PactBopumocTs BemiecTB B BoJe. MaccoBas J0Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poib
pacTBOpPOB B MPHUPOAE U B KU3HMU 4yenoBeka. KpyroBopoT BOIbI B mpUpoAE. 3arpsA3HEHUE NpUpPOAHBIX Boia. OXpaHa U
OYMCTKA IPUPOJHBIX BOJ.

Knaccuduxkanus Heoprannueckux coeauHenuit. Oxcunpl. Knaccudukamus okcuaoB: coneodpasyronie (OCHOBHEIE,
KHACTIOTHBIE, aMdoTrepHbie) U HecodeoOpasyromue. Homenknarypa okcumoB. dusmdyeckne M XUMHUYECKHE CBOMCTBa
okcuaoB. [lonydyenue okcuaos.

OcuoBanusi. Knaccudukanus ocHoBaHUM: MIENOYM U HEPACTBOPUMBIE OCHOBaHHSA. HoMmeHKIaTypa OCHOBaHHIA.
DU3NYECKUE U XUMHYECKHE CBOKMCTBA OCHOBaHUU. [lorydeHrne oCHOBaHUM.

Kucnotel. Knaccudukamus xuciaor. Homenknatypa kuciaor. @usnyeckue W XUMHYECKHE CBOWCTBA KHUCIOT. Psij
aktuBHOocTH MeTauioB H. H. bekerona. [lonydyenne kucmuor.

Conu. Homenkiatypa cosneil. @uznueckue u xumuueckue ceorctna coiieid. [lomydenue coneil.



I'eneTnueckas CBS3b MEKY KIaCCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OMNPEICIICHUE COIepIKAHUSI KUCIIOPO/ia B BO3yXe, MOJyYeHUE, COOMpaHue, pacliO3HABAHUE U U3YUCHUE
CBOMCTB KHCIIOPOJia, HAOIIO/ICHHE B3aUMOJIECHCTBHS BEIIECTB C KUCIOPOJOM U YCIOBUSI BO3HUKHOBEHHUSI M TIPEKPAICHUS
ropenusi (moxkapa), O3HaAKOMJICHHE C oOOpa3llaMud OKCHJOB M OINHMCAaHUE UX CBOMCTB, TMOJy4YeHUE, COOUpaHUE,
pacrio3HaBaHUE M W3y4YEHHE CBOWMCTB BOJOpOJia (rOpeHue), B3aumojaeicTBue Bogopoaa ¢ okcuaom meau (1) (Bo3moxHO
UCIIOJIb30BaHKUE BUICOMATEPHUAIIORB), HAOII0ICHHE 00pa3I[0B BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEIOBaHHE OCOOCHHOCTEH
PAaCTBOPEHUs BEIIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C ONPEACIEHHOM MAaCCOBOM JOJIEU
PacTBOPEHHOIO BEIIECTBa, B3aUMOJCHCTBHE BOJLI C METAIaMH (HAaTpUEeM U KajbliueM) (BO3MOXXHO HCIIOIh30BaHUE
BUJIEOMAaTepHasIoB), UCCIeI0BaHUEe OOpa3I[OB HEOPTAaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHUE W3MEHCHHS
OKpacKH MHJIUKATOPOB B PACTBOpAxX KHUCIIOT U IIeJI0Ue, u3yueHne B3anumoaeicTBus okcuaa meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METAJUIaMH, PEaKIUi HEUTpalu3alu, MOJy4eHUEe HEPACTBOPUMBIX OCHOBAHMM, BHITECHEHUE OJHOIO
MeTajulia IPyruM U3 pacTBOPA COJIU, PEUIEHNE SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHellne Ki1acchl HEOPraHUYECKUX
COEIMHEHUI).

Iepuoanuecknii 3axkon u Ilepumoauveckasi cucremMa xumudeckux djieMeHToB JI. . MenaeneeBa. CtpoeHue
aToMOB. XMMHUYeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUN

[lepBbie OMBITKH KJIAaCCU(PUKAIIUN XUMUYECKUX AJIEMEHTOB. [IoHATHE O TPyMNmax CXOIHBIX JIEMEHTOB (IIIEIOYHBIE U
IEJIOYHO3EMEINIbHBIE METaJUIbl, TaJIOT€Hbl, UHEPTHBIE Tra3bl). DJIEMEHTHI, KOTOphIE 00pa3yioT aM(oTepHbIe OKCHIBI U
TUAPOKCHUJBIL.

[Tepunonnueckuit 3akoH. [lepuonnyeckas cucrema xumuueckux sneMmeHToB . 1. MenneneeBa. KopoTkonepuoanas u
mmHHOTIeproaHas Gopmel [lepuonnyeckoi cucreMbl xumudeckux 3nmeMmeHToB [[. . Menneneesa. [leproasl u rpymisl.
@u3NUeCKU CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB MEepUoAa U TPYIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX siaep. M3orombl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX OOO0JIOYEK aTOMOB
nepBbix 20 xumMuyeckux siemMeHToB llepuommueckont cucrtembr JI. M. MenpeneeBa. XapaKTepUCTHKA XUMHYECKOIO
3JIEMEHTA IT0 ero nosnoxxenutro B [lepuonnueckoi cucreme 1. . Menaeneena.



3aKOHOMEPHOCTA H3MEHEHHUS paauyca aTOMOB XUMHYECKUX DJIEMEHTOB, METAUIMYECKUX M HEMETALUIMYECKHX
CBOWCTB IO IpyNIaM 1 NEPUOJaM.

3nauenue Ileproanyeckoro 3akoHa U llepuoguyueckoi CUCTEMbl XUMUYECKHUX 3JIEMEHTOB Uil PAa3BUTUSL HAYKH U
npaktuku. J{. 1. MenneneeB — y4€HbIN U TPAKIAHUH.

Xumnueckas cBa3b. KoBaneHTHas (mosisipHass W HEMOJISIpHAsl) CBSI3b. JIEKTPOOTPHUIATEIBHOCTh XHUMHUYECKUX
aneMeHTOB. loHHas CBSA3b.

Crenenbp okucieHus. OKHUCIUTEILHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporiecchl OKHCIEHUS W BOCCTAHOBJICHHS.
OKucnuTenn 1 BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4deHre 00pasIoB BEIIECTB METAJIOB M HEMETAJJIOB, B3aUMOJICUCTBHE TUIPOKCH/IA IIMHKA C pAaCTBOPAMH KHUCIIOT U
mieJIouei, MPOBEJECHNUE ONBITOB, WUIFOCTPUPYIONIUX TPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
pPEaKIUM pa3I0KEHUSI, COCTUHECHUS).

Mesrcnpeomemmnuwie ceaszu

Peanuzamus MexXnpeaMETHBIX CBSI3EH MPU M3YYEHUM XMMHUHU B 8 KJlacce OCYIIECTBIISIETCS Yepe3 MCIOJb30BAHUE KaK
OOIIMX ECTECTBEHHO-HAYYHBIX TOHATHW, TaK WM TOHSTHH, SBISIOMIMXCS CUCTEMHBIMH [IJI1 OT/ACJIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYIHBIM (DaKT, TUTIOTE3a, TEOPHsI, 3aKOH, aHaJIU3, CUHTE3, KJIacCUpUKAIIUS,
NIEPUOIMYHOCTD, HAOJIOICHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: MaTepus, aToMm, JJIEKTPOH, MPOTOH, HEHUTPOH, WMOH, HYKJIWJ, H30TOMbI, PaguOaKTUBHOCTH, MOJIEKYJIA,
ANIEKTPUUYECKUI 3apsijl, BEIIECTBO, TEIO0, 00BEM, arperaTHOe COCTOSTHUE BEIECTBa, ras3, PU3HNUYECKUe BEITUUNHBI, €IUHHUIIBI
U3MEPEHUS, KOCMOC, MIaHEThI, 3BE3/1b1, COIHIIE.

buonorus: dorocunTes, npixanue, onocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIE MOPOJABI, MOJE3HBIE HMCKOMAeMble, TOIJIUBO, BOJHBIC
pecypchl.

9 KJIACC

BemecTBo U XMMUYECKasl peaKU s



[Tepuonnuecknii 3akoH. Ilepuoguueckas cucrema xumudeckux smeMeHToB J[. M. MenaeneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTM B M3MEHECHUM CBOMCTB XHMHUYECKUX BJIEMEHTOB IEPBBIX TPEX MMEPUOMNOB, Kalus, KalbIUi U HX
COEJIMHEHUHN B COOTBETCTBUU C MOJIOKEHUEM DJIEMEHTOB B [leproauueckoi CUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BellecTBa: BUAbI XUMUYECKON CBSI3U. THUIBI KPUCTAINIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA
OT TUIIa KPUCTAIIMYECKOM PELIETKU U BUAA XUMUYECKOU CBA3H.

Knaccuduxanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIACCaM HEOPTAHUUYECKUX COCJIMHEHUN, TeHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuys XuMHUYECKUX peakiuil 1Mo pa3IMuHbIM MpU3HAKaM (IO YUCITY W COCTaBY YYacTBYIOIIUX B PEAKIIUU
BEIECTB, IO TEIIOBOMY A(PdeKTy, 0 M3MEHEHHUIO CTENEHEH OKUCICHUSI XMMUUYECKUX 3JIEMEHTOB, M0 00paTUMOCTHU, 1O
YYaCcTHIO KaTaau3aTtopa). IK30- U SHAOTCPMHUUECCKUE PEaKIUU, TEPMOXUMHUYCCKUE YPABHEHUS.

[TonsiTue O CKOpPOCTHM XMMHYECKOW peakiuu. [loHsiTHE 00 OOpPaTUMBIX M HEOOPATUMBIX XHMHYECKUX PEAKIIUSX.
[ToHsiTHE O TOMOTE€HHBIX M TE€TEPOreHHbIX peakuusax. [lonarue o kartanuze. I[loHsITHE O XMMHUYECKOM pPaBHOBECHH.
@akTOpBHI, BIMAIOIIME HA CKOPOCTh XUMUYECKON PEAKIIMU U MOJIOKEHUE XUMUYECKOIO PABHOBECHS.

OKHCITUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIUMHU, AJIEKTPOHHBIN OallaHC OKHMCIWTEIbHO-BOCCTAHOBUTEILHON PEaKIIUU.
CocraBiieHHE YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKUUNA C HCIOJIb30BAHUEM METOJA 3JIEKTPOHHOTO
OasaHca.

Teopusi 3AEKTPOJUTUYECKON AUCCOLMAIMUA. IJIEKTPOJIUTHI U HEIEKTPOIUTHL. KaThoHBI, aHMOHBIL. MexaHuU3M
JUCCOLMAIIMKM BEUIECTB C PA3NIMYHBIMU BUAaMU XuMmMudeckod cBszu. CreneHb aucconuanuu. CunibHbIE W ciaObie
3JIEKTPOJIUTBL.

Peakiiun noHHOTO OOMeEHa. YCIOBHUS MPOTEKAHUS PEaklUii MOHHOrO OOMEHA, TIOJIHBIE M COKpAIl€HHbIE HOHHBIE
ypaBHeHHUsT peakiuii. CBOWCTBAa KHCJIOT, OCHOBAaHHM U COJIGH B CBETE TMPEJACTAaBICHUNH OO0 JIIEKTPOIUTHUECKOU
nucconnanuu. KauecTBeHHbIE peakliuy Ha HOHBL. [loHATHE O THApOIU3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEJISIMH KPHUCTAJUIMYECKHUX PEHIETOK HEOPraHWYECKHUX BEIIECTB — META/NIOB U HEMETAJIOB
(rpaduTa u anmasa), CIOKHBIX BEIIECTB (XJIOpUJA HATPHS ), HCCICOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKInu
OT BO3JICUCTBUS PA3IUYHBIX (HaKTOPOB, UCCIIEIOBAHNUE YIECKTPOMPOBOJHOCTH PAaCTBOPOB BEIIECTB, MPOIIECCa TUCCOIUAITUN



KHCJIOT, IIeJIoue U cosieil (BO3MOXHO HMCIOJIb30BaHUE BHJIE0 MATEPUAIOB), MPOBEJIECHUE OIBITOB, WILTIOCTPUPYIOIINX
MPU3HAKH MPOTEKAaHMs peaKUil HOHHOro oOMeHa (00pa30BaHME OCAJKa, BBIJEICHHE T'a3a, 00pa30BaHUE BOJbI), OMBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakiui  (TOpeHue, peakuuu PasJIoKEHUs,
COCIMHEHUS), PACIIO3HABAHME HEOPTraHUYECKUX BEIECTB C IMOMOIILI0 KAUYE€CTBEHHBIX pPEAKIHMN Ha HOHBI, pPEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4.

HemeTtasuibl 4 MX COeIMHEHUS

OO61mast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHue
U (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — rajJOr€HOB. XMMUUYECKHUE CBOMCTBA Ha MpUMEpe Xjopa (B3auMOJEHCTBHUE C
MeTalJlaM{, HEMeTaJulaMH, Iuefnodyamu). XjopoBoaopon. ComsiHag KUCIOTa, XUMHYECKHE CBOMCTBa, MOJy4YECHHE,
npuMeHeHue. JleiicTBue xjopa ¥ XJIOPOBOJAOPOJA HA OPraHu3M 4eyioBeKa. BaxHeWlnue XJopuibl U UX HAXOXKICHHUE B
pUpOJE.

O6mass xapaktepuctuka 3ieMeHTOB VIA-rpynmel. OCOGEHHOCTH CTPOEHUS aTOMOB, XapaKTEpPHBIE CTENCHH
okucienus. Ctpoenue u (U3NYECKUe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPbl. AJUIOTPOMHBIE MOAU(PUKAIIUU
KHACTIOpO/Ia U cepbl. XMMUUYECKHE CBOMCTBa cepbl. CepoBOAOpOH, CTpoeHHue, (Pu3nyeckue M XUMHUYECKHE CBOMCTBA.
Oxcupbl cepbl Kak MpeaIcTaBUTENIN KUCIOTHRIX OKCHAOB. CepHast KMCIIOTa, PU3NYEeCKUe U XUMHUUYECKHe CBOWCTBa (001Iue
KaK MpeJCTaBUTeNd Kiacca KUCIOT M crnenuduueckue). XUMUYECKUE pPEaKIUH, JeKallue B OCHOBE MPOMBIIUIEHHOTO
crioco0a TMoydeHus cepHoit KucaoTel. [Ipumenenne cepHoit KuciaoTel. Cou CEpHON KHUCIIOTHI, KAUECTBEHHAS peaKIus Ha
cynbdar-uoH. Haxoxnenue cepbl M €€ COCIUHECHHH B TPUPOJE. XHUMHYECKOE 3arpsA3HEHHE OKPYXKAIOIIEH cpesbl
COCIMHEHUSMHU Cepbl (KUCIOTHBIE T0XK/IH, 3arPSI3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHUS.

O6mast xapaktepuctuka odmeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHbIE CTENEHU
OKHUCJICHHsI. A30T, paclpoOCTpaHEHHE B MPUPOJE, PU3NYECKUEe W XUMHUYECKHe CBoWcTBa. KpyroBopor azora B mpupoe.
AMMuak, ero (QuU3MYeCKUe W XMUMHYECKHE CBOICTBA, MOJydeHHe W mpuMmeHeHwe. Conu aMMOHUS, UX (DU3MUYECKUEe |
XUMUYECKHE CBOWCTBa, MpuMeHeHHe. KauecTBeHHasi peakius Ha MOHBI aMMOHMS. A30THasi KHUCJIOTa, €€ MOJy4eHHE,
dusnueckre U XUMUYECKHE CBOMCTBA (OOIIME Kak MPEACTaBUTENS Kiacca KUCIOT M crnernududeckue). Mcnomp3oBanue
HUTPATOB W COJIEH aMMOHHUSI B Kaue€CTBE MHHEPAIBHBIX YIOOpEHHMHA. XWMHUYECKOE 3arpsi3HCHHE OKPYKAIOIICH Cpeabl
COCIMHEHUSAMM a30Ta (KUCJIOTHbIE MJOXKJH, 3arpsA3HEHHUE BO3/AyXa, MOYBbl M BOAOEMOB). Docdop, amIoTPONHBIE
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Moaudpukanuu dhochopa, puznueckue u xumuueckue cpoiictBa. Oxcun dpocdopa (V) u pocdhopnas kuciora, hpusndeckue
1 XUMUYECKHE CBOMCTBa, moiyueHue. McnonaszoBanue pocdaToB B kKauecTBE MUHEPATBbHBIX yI0OPEHUM.

O6mass xapaktepuctuka 3ieMeHTOB |V A-rpynmel. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEepHbIE CTENEeHU
OKHUCJIEHHUS. YTJIEpO, aJFIOTPOIHbIE MOAUDUKAIIUU, PACTTPOCTPAHEHHUE B MPUpOe, (GU3NYECKUE U XUMUUECKUE CBOMCTBA.
Ancopbuus. KpyroBopot yrieposa B npupoje. OKCUJIbI yraepoia, uX PUu3ndeckue 1 XMMUYECKUe CBOMCTBA, JEeHCTBUE Ha
KMBBIC OPraHU3MbI, MOJYYCHHE M NPUMEHEHHE. DKOJIOTMYECKHEe MPOOJIeMbI, CBs3aHHbIC ¢ okcuaoMm yriepoaa (1V),
TUNOTe3a II00abHOTO MOTEIUICHUST KJIMMaTa, MapHUKOBBIM 3¢ (deKT. YroibHas KUCIOTa U €€ CONu, UX (U3UYECKUEe U
XUMUYECKHE CBOMCTBA, TMOJydeHUE U TpuMeHeHue. KadecTBeHHas peakiiusi Ha KapOoHaT-uOHBL Vcmonb3oBanue
KapOOHATOB B OBITY, MEAUIIUHE, TPOMBIIIJIEHHOCTH U CETHCKOM XO3SIHCTBE.

[lepBoHauanbHbIE MOHATHS 00 OpPraHWYECKHX BEIIECTBaX KaK O COCIMHEHUSAX yriepoaa (MeTaH, dTaH, JTUJIEH,
aleTUJICH, ATaHOJ, TJIUIEPUH, YKCYCHas KucioTa). [IpupojaHble MCTOYHUKHU YTJIEBOAOPOAOB (YroJyib, MPUPOIHBIN Ta3,
He(DTh), MPOAYKTHI UX TIepepaboTKH (OCH3HMH), UX POJb B OBITY U MPOMBIIUICHHOCTH. [IoHATHE O OMOJIOrMYECKH BaKHBIX
BEIIECTBAX: XUpaX, OelKax, yrieBojax — M MX pOJIM B JKU3HU yeloBeKa. MarepuajabHOE €IMHCTBO OPraHUYECKUX U
HEOpPraHMYECKUX COCAMHEHUH.

KpeMmnuii, ero ¢usznueckre U XMMHYECKUE CBOWMCTBA, MOJIydeHHe U npuMeHeHue. Coe JuHEHUsI KPEMHUSL B TIPUPO/IE.
O6mue npencraBineHusi 06 okcuae kpemuus (IV) um kpemuueBoit kucimore. CUIUMKATBl, UX UCIOJb30BAaHUE B OBITY, B
IPOMBIIIEHHOCTH. BaxkHelre cCTpouTebHbIE MaTepuabl: KepaMHKa, CTEKII0, IIEMEHT, O€TOH, kene300eToH. [IpobmeMbl
0€30MacHOro UCIOIb30BaHUS CTPOUTENIbHBIX MAaTEpUaIOB B TOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

n3ydeHue 00pa3I[0B HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIIOTHI, TPOBEICHHE KAUeCTBEHHBIX PEaKlnii Ha
XJIOPHUI-MOHBI U HAOIIO/ICHUE MPU3HAKOB MX MPOTEKAHMS, OMBITHI, OTpakaroniue (uU3NuecKrue U XMMUUYECKHE CBOWCTBA
rajoreHoB M MX COEAMHEHUU (BO3MOXKHO HCIOJb30BAaHUE BUJIEOMATEpPUAIOB), O3HAKOMIICHHE C O0O0Opa3liamMHu XJIOPUIOB
(rajmoreHuI0B), 0O3HAKOMJICHHE C OOpa3liaMH Cepbl M €€ COeIUHEHUSIMH (BO3MOXKHO HCIOJIB30BAHHE BHICOMATEPHAIIOB),
HaOJIOICHWE Tporecca OOYIIMBaHUA caxapa I0J JIEWCTBHEM KOHIICHTPUPOBAHHOW CEPHON KHUCIOTHI, W3yYCHHUE
XAMHYECKUX CBOWCTB pa30aBICHHONW CEpHON KHCIOTHI, MPOBEJACHHUE KA4YeCTBEHHOW pEaKIuu Ha Cynb(haT-uoH U
HaOJFOICHUE TIpU3HAKa €€ MPOTEeKaHMs, 03HAKOMIICHHE ¢ (PM3MYECKUMHU CBOWCTBaMH a30Ta, (hochopa m uX COenMHEHHI
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(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUATIOB), 00pa3liaMu a30THRIX U (HOochHOPHBIX yAOOpPEHU, MOTyuYeHne, coOupaHue,
pacrio3HaBaHUE M W3yYE€HHE CBOMCTB aMMHUaKa, MPOBEJACHUE KAYECTBEHHBIX PEAKIMM HA MOH aMMOHUA U (pocdaT-uoH u
M3YUYEHUE TMPU3HAKOB HUX NPOTEKAHUs, B3aHUMOJCHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbIO (BO3MOYKHO
WCIIOJb30BaHUE BHUIEOMATEPUATIOB), HM3yYEHUE MOJCJIECH KpHUCTAUIMYECKUX pemEToK anmasa, rpadura, QyiuiepeHa,
03HAKOMJICHHE C MPOIIECCOM aJCOpPOIMHU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa,
noJiydeHue, coorpanue, pacro3HaBaHUE U U3yUYECHHE CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX Peakiuil Ha
KapOOHAT W CHUJMKAT-UOHBI U M3YYCHUE TMPU3HAKOB HMX TMPOTEKAHUS, O3HAKOMJIEHHE C TMPOJYKIMEH CHIMKATHOU
MPOMBIIUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHelnine HeMeTaaIbl U UX COSUHECHUS.

MeTaajabl 1 MX COeAMHEHUS

OO6mras XapakTepUCTUKA XUMHYECKHUX JJIEMEHTOB — METAJUIOB HA OCHOBAaHMM WX ToyiokeHusi B llepmommueckoit
cucreme xumuueckux snemeHToB J[. M. MenneneeBa u crpoenus atoMoB. CTpoeHre MeTauioB. Metajuinueckasi CBsI3b U
METAJUIMYECKasl KPUCTAJUIMYeCKasg pemieTka. OJCKTPOXUMHUUECKUN psAl HanpsbkeHud wmetamwioB. dusndeckue u
XUMUYeCKHe CBOMcTBa MeTauioB. OOmue crnocoObl moydyeHuss MeTauioB. [loHSATHE O KOPPO3UU METalJIOB, OCHOBHBIE
crocoObl 3amluThl WX OT Koppo3uu. CruiaBel (CTajib, YyT'yH, JIOpPATIOMUHHN, OpOH3a) W WX NPUMEHEHUE B OBITY U
MPOMBIIIIIEHHOCTH.

[IlesiouHble MeTAIIBI: TTOJ0XKEHUE B [lepuoanueckoit cucteMe xumuueckux sneMmeHToB J[. . MenzaeneeBa, CTpoeHuE
X aTOMOB, HaxoXxjeHHue B mpuponae. Pusznueckre U XUMUUYECKHUE CBOMCTBa (Ha mpumepe HaTpus U Kanusi). OKCUIbl U
TUJPOKCHUIBI HATPUS U Kaiud. [[pyuMeHeHre 1MIeI0YHbIX METAJIJIOB U UX COCMHEHMUIA.

[IlenoyHO3eMeENbHBIE METAJIBI MATHUM W KaJbLHK: TTOJIO)KEHUE B [Ileproandyeckoi cucteMe XUMAYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE HX aTOMOB, HAXOXJEHHUE B mpupojec. Pusmyeckne u XUMHUYECKUE CBOMCTBA MarHusi U
Kanblys. BaxkHelne coeAMHeHs Kaiablns (OKCHUJT, TUIPOKCHUI, COIH). JKECTKOCTD BOABI M CITIOCOOBI €€ yCTpaHEHUS.

AnroMuHMH: nojioxkeHue B Ilepuoamdeckoit cucteme xuMmudeckux anemeHtoB Jl. . MenpaeneeBa, CTpoeHue atoma,
HaxoXXJICHUE B mpupoje. PU3NvecKre 1 XUMHICCKHUE CBOMCTBA aIFOMUHMS. AM(OTEpHBIC CBOMCTBAa OKCHIA U THIPOKCHIA
AJTFIOMUHMS.
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Keneso: nmonoxenune B Ilepuogmueckorr cucreme xumuudeckux sneMeHToB JI. M. MenneneeBa, cTpoeHue aroma,
HaxoXJeHue B mpupoje. dusnmyeckre U XUMUUECKUE CBOMCTBA kene3a. Okcuubl, TUApoKcuanbl U conu xkeneza () u
xenesa (ll), ux cocras, cBolicTBa U MOTyYEHHUE.

Xumuueckuit IKCnepumeHm:

03HAKOMJICHHE ¢ 00pa3liaMi METAaJJIOB U CIUIaBOB, UX (PU3UUECKUMU CBOMCTBAMHU, U3YyUCHHE PE3YJIbTaTOB KOPPO3UU
METaJuIoB (BO3MOXKHO HCIIOJIb30BAaHUE BHAEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHAA KaJIbIUs M HATPHUS C
BOJOM (BO3MOKHO MCIOJIb30BAHHE BUJIEOMATEPHUAIIOB), UCCIIEOBAHUE CBOMCTB JKECTKOM BOJIBI, MPOIECCa TOPEHUS JKelle3a
B KHUCJIO0poje (BO3MOXKHO HCIIOJIB30BaHUE BUICOMATEPUATIORB), MPU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX PEAKIIMN Ha HOHBI:
MarHus, Kanblius, aqroMuHus, nuHka, skeneza (lI) u xemeza (Il1), meau (Il), HaGmroneHue u omnucaHue MPOIECCOB
OKpaIllMBaHUs TJIAMEHH MOHAMU HATPUsl, KAJIUS U KaJIbIUs (BO3MOKHO UCITOJIb30BaHUE BHICOMATEPHAIIOB), HCCIICIOBAHUE
aM(OTEepHBIX CBOWCTB THAPOKCHIA AJTIOMHUHHUS W THUIPOKCHIA IMHKA, PENIEHHWE SKCIIEPUMEHTAIBHBIX 3aJa4 1O TeMe
«BaxxHeiime MeTaibl U UX COCTUHCHUS».

XuMHA U OKPYXKAKIIAA Cpeaa

BemectBa n mMaTepuasibl B MOBCEIHEBHOW XU3HMU YeJOBEeKa. be3onacHoe MCHOIb30BaHHE BEIIECTB U XUMHUYECKUX
peakuuii B ObITy. [lepBast momMoIis Mpu XUMHUYECKUX 05KOTaX U OTPABIICHUSX.

XUMHYECKOE 3arpsi3HeHHUE OKPYKaoIe cpefpl (peaenbHas JomycTiMas KOHIIeHTpalus Bemects, gainee — [1JIK).
Ponb xumMuu B perieHn# 3K0JI0TUUECKUX MPoOIeM.

Xumuueckuit IKcnepumenm:

n3ydeHue o0pas3ioB MaTEPHAOB (CTEKIIO, CIUIABBI METAIIIOB, TOJTMMEPHBIE MaTEPUAIIHI ).

Mexcnpeomemmunie cea3u

Peanuzanusa MeXnpeIMEeTHBIX CBS3€U MPU M3YUYEHUH XUMHH B 9 Kilacce OCYHIECTBIIAETCS Yepe3 HCIOJIb30BAHUE KaK
OOITUX EeCTECTBEHHO-HAYYHBIX TMOHSATUN, TaK M TOHSATUN, SBISIONMXCS CUCTEMHBIMH [IJII OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHbIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CUHTE3, KJIacCUUKaIus,
MEePUOIUIHOCTh, HAOIIONCHHWE, DKCIEPUMEHT, MOJCIMPOBAHUE, W3MEPEHHE, MOJIETb, SBICHHE, TMAPHUKOBBIN A (]EKT,
TEXHOJIOTHUS, MATEPHAIIBI.

13



®duzuka: maTtepus, aTroMm, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHUJ, H30TOIbI, PaJuOAKTUBHOCTH, MOJIEKYJa,
ANEKTPUYECKUI 3apsi/l, IPOBOJIHUKH, TOJYIPOBOJHUKH, TUJIEKTPUKH, (POTOAIEMEHT, BEILIECTBO, TEJIO, 00BEM, arperaTHoOe
COCTOSIHME BEILECTBA, a3, pPAacTBOP, PACTBOPUMOCTb, KpPUCTAIIIMYECKas pEUIETKA, CIUIaBbl, (PU3MYECKHE BEIMYMHBI,
€AMHUIIBI U3MEPEHUSI, KOCMHUUECKOE MMPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢otocunres, apIxaHue, Ouocdepa, >KOCHCTEMa, MHUHEpaAIbHbIE YIOOPEHHUS, MHUKPOIIEMEHTHI,
MaKpO3JIEMEHThI, MUTATEJIbHbIE BELIECTRA.

['eorpadus: armocdepa, rugpocdepa, MUHEpandbl, TOPHbIE MOPOAbI, MOJE3HbIE HCKOMAeMble, TOILJIMBO, BOJHBIC
peCypChl.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUU HA YPOBHE OCHOBHOI'O
OBUHIEI'O OBPA3OBAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIBTATBl OCBOCHHUS MPOTPaMMBl OCHOBHOI'O OOIIEr0 00pa3oBaHMs JOCTHTAIOTCS B XOA€ OOy4YeHHs
XAMUU B €IUHCTBE Yy4eOHOW W BOCHHUTATEIBHON IEATEILHOCTH B COOTBETCTBHHM C TPAJAMIMOHHBIMH POCCHUCKHMU
COIMOKYJIBTYPHBIMH W JIYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSAMH, NPUHATHIMH B OOINECTBE MpaBWIaMH K HOPMaMH
MOBE/ICHUS U CITOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHUS M COIUATM3AIINN 00YYaIOIIUXCS.

JIMYHOCTHBIE PE3yJbTAaThl OTPAKal0OT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CHCTEMOM ITO3MTHBHBIX
[IEHHOCTHBIX OPHEHTAIIMI U paCIIUPEHUE OMBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) mMaTpMOTHYECKOr0 BOCIIUTAHMS

[IEHHOCTHOI'O OTHOIICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, MCTOPHYECKOMY M HAyYHOMY HACJIEIUIO, IIOHMMAaHUS
3HAYEHUST XMMUYECKOH HAYKHM B )KM3HH COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHON HMH(pOpMAIHEN O
MePEIOBbIX JOCTHKEHUSAX W OTKPHITHUSIX MUPOBOM M OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MUPa U OOIIECTRA,;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEJICTABICHUS O COMMAIBHBIX HOPMAX U MpaBHIaX MEKIMYHOCTHBIX OTHOIIECHHUH B KOJUICKTHBE, KOMMYHUKATHBHOM
KOMIICTEHTHOCTH B OOIIECTBEHHO IOJE3HOM, yUeOHOMCCIIEA0BATEIbCKOM, TBOPUECKOW W JAPYIMX BHIAX HESATEILHOCTH,
TOTOBHOCTH K pPa3HOOOpPA3HOW COBMECTHON JESTEIbHOCTH IIPH BBHIMOJHEHUH YUYeOHBIX, ITO3HABATEIBHBIX 3aj1ad,
BBIMIOJIHEHUM XHMHUYECKAX OKCICPUMEHTOB, CO3JAHMM Yy4YCOHBIX TPOEKTOB, CTPEMIICHHMS K B3aMMOIIOHMMAHHIO W
B3aMMOIIOMOIIIA B MPOIECCE ITOU Y4eOHOM HESTeNIbHOCTH, TOTOBHOCTH OLIEHMBATH CBOE TOBEICHHE W IMOCTYIKHA CBOMX
TOBAPHIICH C TIO3UIIUU HPABCTBCHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIIEACTBUIN TOCTYIKOB,;

3) HEeHHOCTH HAYYHOT'O MO3HAHMS

MHUPOBO33PEHYECKHUE MPEACTABICHHS O BEIIECTBE M XHUMHYCCKOW PEaKIMH, COOTBETCTBYIOIINE COBPEMCHHOMY
YPOBHIO Pa3BUTHsI HAYKH U COCTABJISIONIME OCHOBY IS MOHUMAHMsI CYI[HOCTH HAyYHOW KapTHHBI MHUpA, MPEACTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHPOJIbI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOJHON CPEaOH, O POJIM XUMHHU B
MO3HAHUH 3THUX 3aKOHOMEPHOCTEH;
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MO03HABATEJIbHbIE MOTUBBI, HANPABJICHHBIE HA MOJIYyYEHUE HOBBIX 3HAHUU MO XUMHUHU, HEOOXOAUMBIE ISl OOBSICHEHUS
HaOJII01aeMBbIX TPOLIECCOB U SIBJICHUH, MO3HABATEIbHOM, MH(POPMALMOHHON M YMTATEIbCKOW KYJNbTYPbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM PabOThl C YYEOHBIMH TEKCTAMH, CIPABOYHOM JUTEPATYPOM, TOCTYIMHBIMHU TEXHUYECKUMU
cpelncTBaMu UH(MOPMALIMOHHBIX TEXHOIOTUI;

UHTEpPEC K OOYYEHUI0O M TO3HAHUIO, JI0O03HATEIBbHOCTh, TOTOBHOCTh M CIOCOOHOCTh K C€aMOOOpa30BaHMIO,
NPOEKTHOM M HCCIEA0BATENbCKOM JEeATENbHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBIEHHOCTH M YPOBHA OOy4YeHHS B
JIaTbHEUIIIEM;

4) hopMHpPOBAHUS KYJILTYPbI 3[10POBbSI:

OCO3HAHME IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHMS K CBOEMY 3/I0pPOBbIO, YCTAHOBKM Ha 3J0pOBbI 00pa3
KU3HU, OCO3HAHUE IOCJIEICTBUN M HENMPHUSATHE BPEAHBIX MPUBBIUEK (YMOTPeOJCHUsT aJIKOroJis, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH COOJIIOJICHUS MPaBUJl O€30MAaCHOCTH MPU OOpAIEHUH ¢ XUMUYECKMMHU BEIIECTBAMH B OBITY U pealbHOU
KU3HH;

5) Tpy/10BOr0o BOCIIUTAHUS:

UHTEpEC K MPAKTHUYECKOMY H3Y4YEHHUIO Impodeccuil u Tpylna pa3iudyHOro pojia, yBaKeHHE K TPYAY U pe3yJibTatam
TPYIOBOM JESITEIILHOCTH, B TOM YHCJIE HAa OCHOBE MPHUMEHEHHS MPEIMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBIA BBHIOOD
UHAUBUAYATBHON TPaeKTOPUU MPOAOJIKEHHUSI 00pa3oBaHUs ¢ YYETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XUMUH,
0OIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHentHONW NMpodeCCHOHATBHOW NEATEILHOCTH W Pa3BUTHS HEOOXOIUMBIX
YMEHHUH, TOTOBHOCTh aalITUPOBATHCS B IPOPECCUOHATILHOMN Cpejie;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOJIE KaK UCTOUYHUKY JKU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBAHMUS,
NOHMMaHUE IIEHHOCTH 3JI0pOBOr0 M Oe3o0macHoro oopasza >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3nYecKoOMy M TICHXHYECKOMY 3/10pOBbIO, OCO3HAHHE IIEHHOCTH COOJIIOJIEHUS MpaBHJ O€30MacHOTO TMOBEACHUS IPHU
paboTe ¢ BeLIeCTBaAMHU, a TAKXKE B CUTYallUAX, YIPOXKAIOIIKUX 30POBbIO U KU3HU JIIOJICH;

CHOCOOHOCTH MPUMEHATHh 3HAHUA, IOJY4YaeMble NPU HU3YYEHUM XHMHM, U1 pEUIeHUs 3a/1ad, CBA3AHHBIX C
OKpY’)Karouied MNpUpPOAHOM CpeloW, MJi1 TOBBIIMICHUS YPOBHS 3KOJOITMYECKOW KYJbTYpPhI, OCO3HAaHUS TJIO0AJIHLHOTO
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XapaKTepa KOJIOTHYECKUX MPOOJIeM U MyTeW MX pEelIeHUs MOCPEACTBOM METOJIOB XUMHUHU, HKOJIOTUYECKOTO MBIIIICHUS,
YMEHUSI pYKOBOJICTBOBAThCS UM B ITO3HABATEILHOM, KOMMYHUKATUBHOW U COIIMAIIBHON MTPAKTHUKE.

METAIIPE/METHBIE PE3YJIBTATbBI

B coctaBe MeTanpeIMEeTHBIX PEe3yIbTaTOB BBIACISIIOT 3HAUUMbIC JJIs1 POPMHUPOBAHUSI MUPOBO33PEHUS OOIIEHAYYHBIC
MOHATHUS (3aKOH, TEOpHs, MPUHITUII, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPBIE UCTIOIB3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpEJAMETaX W TMO3BOJIAIOT HAa OCHOBE 3HAHUW U3 ATUX MPEeaMeTOB (HOPMHUPOBATH
NpeACTaBICHUE O 1EJOCTHOM Hay4yHOU KapTWUHE MHpa, W YHUBEpCaIbHbIC YyueOHbIe MeWCTBHUS (ITO3HABATEIbHEIE,
KOMMYHHUKATUBHBIC, PETryJATHUBHBIE), KOTOpble oO0ecrneunBaoT (POPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIBHOMY
TUIAHUPOBAHUIO U OCYIIECTBIICHUIO YUYCOHOM e TEILHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckue aeicTBus:

YMEHHS UCIIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILJICHUSI TPU OCBOCHUM 3HAHUMN: PACKPBIBATh CMBICI XUMHYECKHX
MOHATUN (BBIACIATh UX XapaKTEpHbIE MPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JPYTUMH TOHATHSIMHU), UCIIOIb30BAThH
MOHATUS JJIsI OOBSICHEHMs] OTACIBHBIX (DaKTOB M SIBJICHHWH, BBHIOMpPATh OCHOBAHUS W KPUTEPUH [JIs KiaccUPUKAIMU
XUMUYECKUX BEIIECTB W XUMUYECKHX PEeaKIui, yCTaHaBIWBATh NMPUYMHHO-CJICJACTBEHHBIC CBSI3M MEXAY OOBEKTaMHU
U3Y4YEHUs, CTPOHUTH JIOTHUYECKHE pACCYyXJCHHUS (MHIYKTHUBHBIC, JEIYKTHBHBIE, [0 aHAJOTHUH), JeJaTh BBIBOJBI M
3aKJIFOYCHUS

YMEHHE MPUMEHSATH B MPOIECCE MO3HAHUSA MOHATUA (IIPEIMETHBIE U METANPEIMETHBIC), CHMBOJIMYECKUE (3HAKOBBIC)
MOJICJIM, HCIIOJB3yeMble B XUMHUH, MPEOOPa30BHIBATh IMUPOKO NMPUMEHSIEMbIC B XHMHH MOJEIIbHBIC IPEACTaBICHUS —
XUMUYECKUH 3HAK (CHMMBOJ JJIEMEHTAa), XUMHUUYeckas (popMysia M ypaBHCHHE XUMHUUYECKON pEaKIWH — MPHU PEIICHUHU
y4eOHO-IT03HABATEIIBHBIX 33/1a4, C YIETOM ATHUX MOJICIIBHBIX MPEJACTABICHUH BBISBIISATH M XapaKTEPU30BaTh CYIIC CTBEHHBIC
MPU3HAKA HM3yYaeMBbIX OOBEKTOB — XMMHUYECKHX BEIISCTB W XUMHUUYCCKUX PEAKIIMH, BBIABIATH OOIIHE 3aKOHOMEPHOCTH,
MNPUYUHHO-CJIEACTBEHHBIE CBS3U U IPOTUBOPEYHUS B U3y4AEMBbIX MPOLIECCAX U SABICHUSX.

ba3oBbIe uccienoBaTebCKHe JeHCTBUS.

YMEHHUE UCHOJIb30BATh MOCTABJIECHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS, & TAKXKE B KAY€CTBE OCHOBBI JIJIA
(bopMUPOBAHUS TUIIOTE3HI IO IPOBEPKE MPABMIIBHOCTH BHICKa3bIBAEMBIX CYIKJICHHI;
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NpUOOpETeHHE OMbITA MO IJIAHUPOBAHUIO, OPTaHU3AlMM U TMPOBEICHUIO YYECHUYECKUX IKCIIEPUMEHTOB, YMEHHUE
HaO0JII0AaTh 32 XOJJ0OM IPOLECCa, CAMOCTOATENBLHO MPOrHO3UPOBATH €T0 Pe3yJbTaT, POPMYIUPOBAaTh 0OOOIIEHNUS U BHIBOABI
0 pe3yibTaTaM IPOBEIEHHOTO OMbITA, UCCIIEI0BAHUSA, COCTABIATH OTYET O MPOJEIaHHOU padorTe.

PabGora ¢ undgopmanmeii:

yMEHHUE BBIOUpATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH HHGOPMALIMIO PA3IUYHBIX BUIOB U (DOPM MpeCTaBIICHHUS,
MOJIy4a€MYI0 W3 Pa3HbIX HMCTOYHHMKOB (HAYyYHO-TOMYyJISIpHAs JIMTEpaTypa XUMHUYECKOTO COJACP)KAaHHS, CIPABOYHbBIC
nocoOusi, pecypcel IHTEpHETA), KpUTUYECKHU OIICHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

yMEHUE TMPUMEHSTH Pa3IMYHBbIE METOJAbl M 3alpoChl MPH TMOUCKE W OTOOpe WMH(OpMAIMU U COOTBETCTBYIOIIUX
JTAHHBIX, HEOOXOUMBIX JIJISI BBITIOJIHEHUSI YUEOHBIX M TIO3HABATEIBHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA, TPUOOPETEHNE OTbITa
B 00JacCTH MCIOJIb30BaHUSI WH(OOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJCHUE KYJIbTYpPOM aKTUBHOTO
UCIIOJIb30BAHUS PA3JIMYHBIX TTOMCKOBBIX CHCTEM, CAMOCTOSITEJIbBHO BBIOMpPATh ONTHUMAIIBHYIO (DOpMYy MpeacTaBiIeHUS
uH(OpMaIMK U WITIOCTPUPOBATH PelIacMble 3a7a4l HECIOKHBIMU CXEMaMH, JUarpaMMaMHu, ApyrumMu popmamu rpaduxku
U UX KOMOWHAIUAMY;

yYMEHHE UCIOIb30BaTh U aHAIM3UPOBATH B Ipoliecce yueOHOM M MCClIeI0BATEIbCKON NESITeIbHOCTH HH(POPMALIUIO O
BJIMSIHUM MPOMBILIIJIEHHOCTH, CEJIBCKOr0 X035MCTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPYKAIOIIEH NPUPOIHOMN CPEIbI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

YMEHHUS 3aJ]1aBaTh BOMPOCHI (B XOJ1¢ [Hayiora U (MjIu) JUCKYCCHH) IO CYIIECTBY 00CYKaaeMOH TeMbl, (POpMyIHpOBaTh
CBOM IPEJIOKEHUSI OTHOCUTENIBHO BBITIOJIHEHHUS IIPEIJIOKEHHON 3a/1a4u;

YMEHUS MPEJCTABIATh MOJYYEHHBIE PE3yJIbTaThl I03HABATEIBHON JAEATEIBHOCTA B YCTHBIX M MHUCHbMEHHBIX TEKCTAX;
JIeNnaTh MPE3CHTAIUI0 PE3YJIbTATOB BBIMOJHEHUS XUMHYECKOTO JKCIEpHUMEHTa (J1a0opaTOPHOTO OIbITa, JTa0OpaTOpHOU
paboThI O UCCIIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHUSI Y4EOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIBHOM M UCCIEIOBATEIbCKOM
JIESTENHHOCTH TPU PEIICHUH BO3HUKAIONIUX MPOOJIEM Ha OCHOBE Yy4E€Ta OOIIMX HWHTEPECOB M COTJIACOBAHMS MO3UITUN
(oOcyxaenuns, 0OMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIINS COBMECTHBIX JNEHCTBUH, OMpEeICHIE KPUTEPHUEB
IO OIIEHKE Ka4eCTBA BHIMIOJIHEHHOW padOTHI U APYyTHE).

PeryasiTuBHbIC YyHUBepCcaJibHbIe Y4eOHbIE JeHCTBUSA:
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YMEHHUE CaMOCTOSATENbHO OMPEEATh LEIU ACSATENbHOCTH, IIAaHUPOBATh, OCYILECTBIIATh, KOHTPOJIHUPOBATh U IpHU
HEO0OXOIMMOCTU KOPPEKTUPOBATH CBOIO JAEATENBHOCTD, BRIOUpAaTh Hanbosiee 3pPeKTUBHbIE CIOCOOBI pEICHUS! YUEOHBIX U
MO3HABATEIBHBIX 3aJ1ay, CAMOCTOSITENIbHO COCTaBISATh WJIM KOPPEKTUPOBATh MPEIOKEHHBIM anropuT™M AEUCTBUI mpu
BBINIOJIHEHUH 3a/IaHUI ¢ YYETOM IOTYyUYEHHUsI HOBBIX 3HAHUHN 00 M3y4aeMbIX 00bEKTaX — BEIIECTBAX U PEAKIMIX, OLIEHUBATD
COOTBETCTBHME TMOJYUYEHHOI'O pe3yjbTaTa 3asBICHHOM Ield, YMEHHME MHCIOJb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI,
npeiaraemMbie B yCIOBUM 3a1aHUM.

HNPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO O0S3aTENBbHOTO COAEPKAHUS, YCTAaHOBJIEHHOTO JAHHOM
denepanbHOil paboueil MporpaMMoM, BBIACNAIOT: OCBOCHHBIE OOYYAIOUIMMUCS HAay4HbIE 3HAHHS, YMEHHMS U CIOCOOBI
JeNcTBUH, criennduueckue Juisi peIMEeTHON 001acTu «XUMUS», BUIBI AESITEILHOCTH MO MOJYYEHUIO HOBOTO 3HaHUS, €T0
UHTEpIIpEeTaluu, TPeoOPa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy o0yuyenus B 8 kiacce npeqMeTHbie pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaxaTh ChOPMHUPOBAHHOCTD
y 00y4aromuxcsi yMEHUM:

e pacKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX ITOHATUI: aTOM, MOJIEKYJla, XHMUYECKHIA 2JIEMEHT, IIPOCTOE BEILECTBO,
CJIO)KHOE BEIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOAHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAas aTOMHas H
MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasl 10l XUMHYECKOIO JJIEMEHTa B
COECIMHEHUM, MOJIAPHBIA OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb, 3JEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKas peakuus, KIacCU(PUKALUS pPEaKIUil: peakluu COEAMHEHHUS, PEeaKUUH pas3ioKeHus,
peaKuy 3aMeleHUs], peakul oOMeHa, 3K30- U SHAOTEPMHUECKUE PEaKLMHU, TEII0BOM 3¢ (eKT peakiuu, sapo
aToMa, 3JIEKTPOHHBIN CJI0W aTOMa, aTOMHasi OpOUTallb, paJuyc aTOMa, XMMUYECKas CBAA3b, MOJISIpHAs U HETIOJISIpHAas
KOBaJICHTHasl CBs3b, MOHHAs CBA3b, MOH, KATHOH, aHWOH, PACTBOp, MaccoBas JI0Js BellecTBa (IIPOLIEHTHAs
KOHLICHTpAILIKsl) B paCTBOPE;

e WJUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATHA M NPHUMEHATh ITU IOHATHS IPU ONUCAHUU
BEILIECTB U UX NMPEBPALICHHI;

e HCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY JIJISl COCTaBICHUS (DOPMYIT BEIIECTB M YPAaBHEHUM XUMHUUECKUX PEaKIIHIA;
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ONpENENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApPHBIX COEJUHEHUSX, CTENEHb OKHUCJIEHHS 3JIEMEHTOB B
OMHApPHBIX COECUHEHUSX, IPUHAJICKHOCTh BEIIECTB K ONpPENEIEHHOMY KJIacCy COeAMHEHUI 1o GopMynam, BUA
XUMHYECKOU CBsI3U (KOBAJEHTHAs! U MOHHAS) B HEOPTaHUYECKUX COSAMHEHUSIX;

packpeiBath cMmbica Ilepuonuueckoro 3akona . M. Menneneesa: 1eMOHCTPUPOBATh IOHUMAHUE IIEPUOINYECKON
3aBUCUMOCTH CBOWMCTB XUMHUYECKHMX OJJIEMEHTOB OT HX NOJOXKeHUsA B Ilepuoanueckon cucreme, 3aKOHOB
COXpaHEHHMs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOTaIpo;
OMKCHIBATh U XapaKTEpU30BaTh TabMuHyto popmy Ileproanueckoid CUCTEMbl XUMHUYECKUX 3JIEMEHTOB: pa3inyarh
HNOHSTHS «TJIaBHas noAarpynmna (A-rpymnma)» u «modouynas noarpymnmna (b-rpymnmna)», Manesie U OOJbIINE MEPUODI,
COOTHOCHUTH 0003HaYEeHUSs!, KOTOpbIe UMetoTcs B Tabnuie «llepuoanyueckas cuctema XumMuueckux nemenTos /1. W.
MenpeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XUMHUYECKUX 2JIEMEHTOB (COCTaB U 3aps]l spa,
o0111ee YMCIo 3JIEKTPOHOB U PacpeieNIeHUE UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XUMHUYECKHUE DJIEMEHThI, HEOPraHWYECKHE BEIEeCTBA, XUMHUYECKHE peakiuuu (1o 4Yuciy u
COCTaBYy YYacCTBYIOLIUX B PEAKI[MH BEILECTB, IO TEIULIOBOMY 3P PEKTY);

XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBAa BEIIECTB PA3IUYHBIX KJIACCOB, IMOATBEpXKAas
OIMCaHue NIPUMEPAMU MOJIEKYJIAPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTAaBa, BO3MOKHOCTH IPOTEKAHUS
XUMHUYECKUX NPEBPALLECHUN B PA3JIMYHBIX YCIOBUAX;

BBIYMCIIATE OTHOCUTEIBHYIO MOJIEKYJIAPHYIO M MOJIIDHYKO MAacChl BEIIECTB, MACCOBYHO JOJII0 XMMHUYECKOIO
3JIEMEHTA 10 QopMyJie COeIUHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUThH PacuéThl [0 YPABHEHUIO
XUMHUYECKOU pEaKInH;

OPUMEHATh OCHOBHBIE OIEpalMd MBICIUTEIBHON JAESITENIBHOCTH — aHAJINW3 U CHUHTE3, CpaBHEHHUE, 0000IIeHue,
CUCTEMAaTHU3allMI0, KIACCU(PUKALMIO, BBISBICHHE MPUUYUHHO-CICACTBEHHBIX CBS3€M — JUId H3Y4YE€HHS CBOICTB
BEUIECTB M XMMHYECKUX PpEaKIUi, €CTECTBEHHO-HAYYHBbIE METOJbl IIO3HAHMS — HAOJIOJEHNE, W3MEpPEHHUE,
MOJIEJIMPOBAHKE, SKCIIEPUMEHT (PEaJIbHBIN U MBICICHHBIN);

CJIEIOBATh MPaBHJIaM MOJIb30BAaHUS XUMUYECKOM MOCYAON U J1ab0paTOpHBIM 000pYAOBaHUEM, a TAKXKe MpaBUIaM
oOpalieHusi ¢ BEUIECTBAMHM B COOTBETCTBHHM C HHCTPYKIMSMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XUMHUYECKHX
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OMBITOB MO TMOJYYCHUI0O U COOUPAHUIO Ta3000pa3HbIX BEHIECTB (BOIOPOJAa M KHCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C ONPEAEITEHHON MAaCCOBOM J0JI€W PACTBOPEHHOIO BELIECTBA, INIAHUPOBATH U MPOBOAUTH XUMHUYECKUE
AKCIIEPUMEHTHI TI0 PACHO3HABAaHHWIO PACTBOPOB INEJIOYEH W KHCIOT C TIOMOINBIO HWHAMKATOPOB (JTAKMYC,
denondranenH, METUIOPaHX U IPYTHUE).

K koHniy 00yueHus B 9 kjacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JOHKHBI OTPaXKaTh CHOPMUPOBAHHOCTD
y 00yyaromuxcsi yMeHH:

PacKpbhIBaTh CMBICI OCHOBHBIX XMUMUYECKUX IMOHSTHI: XUMWUYECKUN DJIEMEHT, aTOM, MOJIEKYJia, MOH, KaTHOH,
AHHUOH, TIPOCTOE BEIIECTBO, CIOMXHOE BEILIECTBO, BAJEHTHOCTh, 3JEKTPOOTPUIIATEIBHOCTh, CTENIEHb OKHUCJIEHUS,
XUMUYECKasi peakilusi, XUMUUYecKas CBs3b, TEIUIOBOM 3¢ @deKT peakiuu, MOJb, MOJSPHBIM 00BEM, pacTBOp,
AIIEKTPOJIUTHI, HEIJIECKTPOJUTHI, DJICKTPOJUTHYECKAsT JIUCCOIMAIIMS, PEAKIIMM HOHHOTrO OOMEHa, KaTajiu3aTop,
XUMHUYECKOE paBHOBecHE, 0O0paTUMbIe U HEOOpaTUMBbIE PEaKIUU, OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE PEaKIIUH,
OKHCIIUTEb, BOCCTAHOBUTEb, OKHCJICHHUE W BOCCTAHOBJICHWE, aJIOTPOMUs, aM()POTEPHOCTh, XUMHUECKasl CBS3b
(KOBaJICHTHAs, MOHHAs, METAJIMYECKas), KpUCTAJUIMUECKas PeIIETKAa, KOPPO3Us METAIIOB, CIUIABBI, CKOPOCTh
XUMHUYECKOW peaKluu, mpeaenbHo nonycrumas konmentpanus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMUMHUUYECKUX TMOHATHUN M TPUMEHATH ATH TOHSTHS TPU OMUCAHUU
BEILIECTB U UX MPEBPAIICHHUII;

UCITOJIH30BaTh XMMHUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIeHHs ()OpPMYJT BEIIECTB M YPaBHEHUHM XUMHUECKUX PEAKIINA;
ONpEAEsATh BAJIEHTHOCTh M CTEMEHb OKUCJICHUS XMMHUUYECKHUX AJIEMEHTOB B COCIMHEHMSX PA3IMYHOrO COCTaBa,
NPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COCAMHEHUU 1Mo (opMmyrnaM, BHUJ XUMHUUYECKOW CBS3U
(KoBaJICHTHAsI, MOHHAs, METAJUTMYECKasi) B HEOPraHUUECKUX COSIUHEHUSIX, 3apsi HOHA 0 XUMHUYECKOU dopmylie,
XapakTep cpelbl B BOJHBIX pPACTBOpPaX HEOPraHUYECKUX COCIUHEHUM, THUI KPUCTALTMYECKON PEmETKH
KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMbIcH [lepuoauueckoro 3akona /. 1. MeHneneeBa u A€MOHCTPUPOBATh €r0 IOHUMAHKWE: ONKUCHIBATH
U XapakTepu3oBaTh TabiuuHyo (opmy lleproanyeckoid CUCTEMBI XUMHUUYECKUX 3JIEMEHTOB: Pa3inyaTh MOHSTHUS
«rmaBHas moarpynma (A-rpymma)» W «mobounas moarpynmna (b-rpynma)», Maneie w OONBIINE TEPUOJIBI,
COOTHOCUTHh O0O3HAYEHMS, KOTOPhIE MMEIOTCA B MEPUOJAMYECKOM TaOIuUIle, C YMUCIOBBIMU XapaKTEPUCTHUKAMHU
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CTPOEHUSI ATOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsj A1ipa, 00Iee YUCIO0 IEKTPOHOB U pacIlpeaesieHue Ux
MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOINHME 3aKOHOMEPHOCTH B HM3MEHCHHHM CBOMCTB JJIEMEHTOB W UX
COCIMHCHUH B MPEeiIax MaIbIX TICPUOAOB ¥ IIIaBHBIX MOATPYII ¢ YIETOM CTPOCHHS MX aTOMOB;
KJIaCCU(UIIMPOBATE XUMHUYECCKHUE DJIEMEHTHI, HCOPTaHMYCCKHE BEIIECTBA, XUMHUYECKHE peakmuH (M0 YUCITY H
COCTaBy Y4YacTBYIOIIMX B PEAKIUU BEHIECTB, MO TEIUIOBOMY 3((EKTy, MO0 HW3MEHEHUIO CTETNEeHEH OKHUCICHUS
XHUMHYECKUX JICMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATh) OOIINE U CICIM(PUICCKUE XMMUYCCKHE CBOWCTBA MPOCTBHIX U CJIOXKHBIX BEIICCTB,
TIOJITBEPK/Iasl OMUCAHUE TMPUMEpPaMU MOJIEKYJISPHBIX W HOHHBIX YPaBHCHUH COOTBETCTBYIOIIMX XHMHUYECKUX
peaxkuuu;

COCTaBJISITh YPAaBHEHUS DJICKTPOJUTUUCCKON JTUCCOLMAIIMU KUCIIOT, IIEJIOYEH U COJIeH, MOJHBIE U COKpAIIEHHBIC
YpaBHCHHS PEaKIMii MOHHOTO OOMEHA, YPaBHCHHUS PEaKIIMi, MOATBEPKIAIOIINX CYIIECTBOBAHHE INEHETUYCCKOMN
CBSI3M MEXJTy BEIICCTBAMHU Pa3IUYHBIX KJIACCOB,;

pPacKphIBaTh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM COCTABJICHHUS 3JIEKTPOHHOTO
OaslaHca ATUX PEaKIINii;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BOZMOXHOCTH MPOTEKAHHUS XMUMHYECKUX
IIPEBpAIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCTISITH OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJII0 XHUMHYECKOTO
AJIeMEHTa 1o (popMyJie COeTMHEHHMSI, MACCOBYIO JOJIO BEIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHIO
XUMHUYECKOU pEaKInH;

coOI01aTh MpaBWIIa TMOJIB30BAHUSA XUMHUYECKON MOCYyAoi M 1abopaTopHbIM 0OOpYy/IOBaHHEM, a TaKXKe MpaBHIIa
oOpaIieHusi ¢ BEIIeCTBAMH B COOTBETCTBHMU C HMHCTPYKIMSMH IO BBHITIOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX
OTIBITOB TIO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

IPOBOAUTH PEAKIIUU, TMOATBEPIKAAIOIINE KauyeCTBEHHBIN COCTaB Pa3MYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM
nyTéM XJIOpHI-, OpoMHa-, WOAUA-, KapOoHat-, docdar-, CHUIMKAT-, CyIb(aT-, TUAPOKCHUI-UOHBI, KATHOHBI
aMMOHUS ¥ MOHBI U3YYCHHBIX METAIIJIOB, PUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIICCTB;
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e IIPUMCHATL OCHOBHBLIC OIICpalu MBICIIUTEIBHOM ACATCIBbHOCTU — aHaJIM3 W CHHTC3, CPAaBHCHUC, O606H.[CHI/IC,
CUCTCMATHU3allHI0, BBIABICHUC ITPUYNHHO-CICACTBCHHBIX CBSI3EH — AJIs1 NU3YUCHUA CBOMCTB BCIICCTB 1 XUMHUYCCKHUX

peakIuii, eCTECTBEHHO-HayYHbIE METOJIbl TTO3HAHMS — HAOJIOJICHHE, U3MEpPEHUEe, MOACIUPOBAHHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 9 bubnuorexa [JOK
' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
BemectBa 1 xuMu4yeckue bu6moreka [IOK
1.2 15 1 0
peakuuu https://m.edso00.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 0 1 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 0 1 bu6mmoreka [JOK
' U COJSIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnunoreka [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 cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [JOK

. 7
31 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Bubmorexa [IOK
) KHCITUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KIIACC

KoaunuyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Paznes 1. BemecTBo U XMMH4YecKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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Uroro mo paznueny 25
Pa3znea 3. MeTaJuIbl M MX COeIUHEHUA
. bubnuoreka [JOK
31 Obmwie cBoiCTBa MCTAIIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxxneime MeTaUIbl 1 UX COETUHEHUS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aonias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 bubmiorexa HOK
' e p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yYeHHUs o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl

1 [Ipeamer xumun. Tena u BemecTna. 1 0 0 bubmmoreka [{OK
Merto1bl TTO3HAHUS B XUMUH. 04.09.2023 | https://m.edsoo.ru/ff0d210c
[IpakTnueckas padota Ne 1. [IpaBuna
TEXHUKU 0€30TMMacCHOCTH B
XUMUYECKOM KaOUHETE. Eu 1OK

nonmoTexa

2 1 1
O3HAKOMIICHHE ¢ 1a00paTOpHEM 0 07.09.2023 | https://m.edsoo.ru/ffod23dc
000pYIOBAaHUEM (C UCNOIb308AHUEM
yughposoti rabopamopuu "Xumus"
yeumpa "Touxa Pocma")

3 Uuctele BemecTBa 1 cMecH. CriocoObl 1 0 0 bubmuorexa [JOK
pasaeiieHust cMecei 11.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2. OuucTka
3arps3HEHHON MOBAPEHHOM COJH (C

4 UCNONb308aAHUEM YUDPOBOI 1 0 1 bubmorexa HOK

wop 14.09.2023 | https://m.edsoo.ru/ff0d28c8
nabopamopuu "Xumus" yenmpa
"Touka Pocma")
bubnuoreka [JOK
5 ) . 1 0 0
HISHHCCICHE H XHNITHCCKHE ABICmA 18.09.2023 | https://m.edsoo.ru/ff0d37fa
ATOMBI 1 MOJIEKYJIBl. XUMUYECKUI
6 3JIEMEHT. 3HAKU XUMUYECKUX 1 0 0 bubmmorexa [IOK
' 21.09.2023 | https://m.edsoo.ru/ff0d2a6c
3JIEMEHTOB
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HpOCTBIe 1 CJIOKHBIC BEIICCTBA.

bubmuoreka [JOK

! OTtHocuTenbHast aTOMHas Macca 25.09.2023 | https://m.edsoo.ru/ff0d2a6c

8 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 28.09.2023 | https://m.edsoo.ru/ff0d2eae

9 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIeMEHTa B COCIMHCHUHT 02.10.2023 | https://m.edsoo.ru/ff0d2be8

10 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEIMHEHUU 05.10.2023 | https://m.edsoo.ru/ff0d227e

11 BanentHocts. Onpesenenue bubnuorexa [JOK
BAJICHTHOCTH TI0 opMmyIie 09.10.2023 |  https://m.edsoo.ru/ff0d2d50

12 CocraBiieHre XUMUYECKUX (HOPMYIT bubnuorexa [JOK
10 BaJICHTHOCTH 12.10.2023 | https://m.edsoo.ru/ff0d323c

13 3aKOH COXpaHEHHS MACChI BEIIECTB. bu6moreka [IOK
XUMHUYECKUE YPaBHECHHUSI 16.10.2023 | https://m.edsoo.ru/ff0d350c
3aKOH COXpaHEHMsI MacChl BEILIECTB.

14 XUMUYECKUE YPABHEHHUS. bubnuoreka [IOK
[IpoBepounas paboTa B paMKax 19.10.2023 | https://m.edsoo.ru/ff0d5230
MIPOMEXKYTOUHOMN aTTeCTallUH.

15 Knaccudukanus xuMmuaeckux bubnuoreka [JOK
peakuui 23.10.2023 | https://m.edsoo.ru/ff0d3al6

16 KonnuecTBo BemectBa. MossipHas bubmuoreka [JOK
macca 26.10.2023 | https://m.edsoo.ru/ff0d3b88

17 Brrunciienus 1o ypaBHEHUSIM bubnuoreka [IOK
XUMHUYECKUX PEaKIU 09.11.2023 | https://m.edsoo.ru/ffod5708

18 Boruncnenus no ypaBHEHUsAM bubnuoreka [IOK
XUMUYECKUX PEAKIUN 13.11.2023 | https://m.edsoo.ru/ff0d3f34

19 M. B. JIoMOHOCOB — yu€HBIii- Bubmorexa LIOK

https://m.edsoo.ru/ff0d40c4
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sHImKIIoneaucT. O000IeHnEe 1
CUCTEMAaTU3alus 3HaHUI

16.11.2023

KonTtposnsHas padota Nel mo Teme

bu6mmoreka [{OK

20
«BerecTBa U XUMUYECKUE PEAKIIUID) 20.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kuciaopom — amemMeHT u bubmorera [JOK
yxa. P 23.11.2023 | https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
dusnvecKkrue U XMMUYECKHEe CBOMCTBA
22 KHCJIOpoJia (peaKkiuu OKUCICHUS bubmorexa HOK
P P ’ 27.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax
Crioco0sl mosry4e ciopoaa
23| maSoparopt npowsmensocrs BuGorexa LIOK
parTop P ’ 30.11.2023 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3 hexT XuMuIecKou
peaKkIuu, TIOHATHE O
TEPMOXUMHYECKOM YpaBHEHUH, IK30-
24 1 SHIOTEPMUUYECKHUX PEAKIUAX (C bubmorexa IOK
FOTEP P HV 04.12.2023 |  https://m.edsoo.ru/ff0d4790
UCNONb308AHUEM YUDPOBOTL
nabopamopuu "Xumusa" yenmpa
"Touka Pocma")
TorumBo (HedTh, yroiab U METaH).
25 3ar HSH@IEI/IC(EOS . a, CIIOCOOBI zzro bubmorexa HOK
P A, 07.12.2023 |  https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILICHUS
[IpakTueckas pabota Ne 3 mo Teme
26 «ITonyyenue u coonpanue bubmotera [JOK
i P . 11.12.2023 | https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YYEHHUE er0 CBOMCTBY»
97 Bonopon — anemeHT u npocroe bubnuorexa [IOK
BelecTBo. Haxoxaenue B nmpupone 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
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duznueckue 1 XUMUYECKUE CBOUCTBA

bubmuoreka [JOK

28
BoJiopona. [Ipumenenue Bogopoaa 18.12.2023 | https://m.edsoo.ru/ff0d4dd0
CriocoOsI mmosry4e oJ10poJia
29 JI;60 aTI); ILPJII y; ife[ BOqIIHaIZI HaGiTa B bubmorera [JOK
PaTOpHiL. TIPOBEPOTHAL p 21.12.2023 | https://m.edsoo.ru/ffodaddo
pamMKax MpOMEKYTOYHOU aTTECTAIIHH.
[Ipaktuyeckas padora Ne 4 o reme
30 «[TonmyueHnue u coOUpaHue BOIOPOIA bubmorera [JOK
7 o AOPOAd, 25.12.2023 | https:/m.edsoo.ru/ff0d4f42
W3YYCHHE ero CBOHCTBY
31 [ToHsTHE O KUCITOTAX U COMSAX bubmmorera [JOK
28.12.2023 | https://m.edsoo.ru/ff0d50d2
32 MousipHbiit 00BEM ra3oB. 3aKOH bubnuoreka [IOK
AsBorazpo 11.01.2024 | https://m.edsoo.ru/ff0d542¢
Brrunciaenust 00n€Ma, KoJIM4ecTBa
33 BEIIlECTBA rasa 1Mo e€ro W3BECTHOM bubmorexa IOK
. N Y 15.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenust 00EMOB ra3oB 1Mo
34 ABHECHHIO PEAKIIMU Ha OCHOBE bubmorexa [IOK
P “p B o 18.01.2024 | https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUI Ira30B
35 dOu3ndecKknue U XUMHUYECKHUE CBOMCTBA bubnmuoreka [JOK
BOJbI 22.01.2024 | https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [lonsrue 00 bubmuoreka [JOK
HWHJIMKATOpax 25.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBopuTeIb.
37 HacelimeHHble 1 HEHACBIIICHHBIE bubmuoreka [JOK
pactBOpbl. MaccoBas J10J1 BelllecTBa 29.01.2024 | https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
38 IIpaktuyeckas padora Ne 5 o reme bubnuorexa [IOK
«[Ipurorosnenne pacTBOpOB ¢ 01.02.2024 | https://m.edsoo.ru/ff0d5eba
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OIIPENENEHHON MacCOBOU J10JIeH
pacTBOPEHHOTO BEIIECTBA»

39 KonTtposnsHas padota Ne2 mo Teme bubmmoreka [IOK
«Kucnopoxa. Bogopoa. Boga» 05.02.2024 | https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KiIacCUPUKAIUS, bubnuorexa [JOK
HOMEHKJIaTypa 08.02.2024 | https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA

41 KI/ICJ‘I};{THHX OCHOBHBIX U bubmorexa HOK

’ 12.02.2024 | https://m.edsoo.ru/ff0d664e
aM(oTepHBIX OKCHUIOB

42 OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa 15.02.2024 | https://m.edsoo.ru/ff0d67ca
[Tosmydyenne u XuMHUYECKUE CBOMCTBA

43 OCHOBAHUH (C UCNOIb30BAHUEM bubnuorexa [JOK
yughposoii nabopamopuu "Xumusa" 19.02.2024 | https://m.edsoo.ru/ff0d67ca
yeumpa "Touxa Pocma")

44 Kucnoter: cocras, knaccudukanms, bubnuoreka [IOK
HOMEHKJIaTypa 22.02.2024 | https://m.edsoo.ru/ffOdfee2
[TonyyeHnue u XUMHYECKUE CBOMCTBA

45 KHCIIOT (C UCNONIb308AHUEM YUPDPOBOU bubnuoreka [JOK
nabopamopuu "Xumusa" yenmpa 26.02.2024 | https://m.edsoo.ru/ffOdfee2
"Touka Pocma")

Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOéI}f nlcl)nyq)eHH;I XI/IMI/I‘IZSKI/IG Bubmmorexa LIOK
y ’ 29.02.2024 | https://m.edso00.ru/00ad9474
CBOICTBa
IIpaktuyeckas padora Ne 6. Pemenue

47 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME bubnuoreka [JOK

«OCHOBHBIE KJIACChl HEOPraHUYECKUX 04.03.2024 | https://m.edsoo.ru/00ad9b7c

COEIMHEHUI
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I'eneTnyeckas cBsI3b MEXKIY KJIacCaMHU
HEOPraHUYECKUX COECAUHEHUN (¢

48 UCNOIL30BAHUEM YUPDPOBOTL bubmorexa LHOK
Huep 07.03.2024 | https://m.edsoo.ru/00ad9a50
nabopamopuu "Xumus" yenmpa
"Touka Pocma")

49 O06o001IeHre U CHCTeMAaTH3aIus bubnuorexa [JOK
3HAHUU 11.03.2024 | https://m.edsoo.ru/00ad9cb2
KonTponsnas pabora Ne3 no teme

50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubnuorexa [JOK
coequaeHuit” (IIpomexxyrounas 14.03.2024 | https://m.edsoo.ru/00ad9ela
aTTecTalus)

[TepBbIe MOTBITKA KIIACCH(PUKAITTN
51 XUMHYECKUX diieMeHTOB. IloHnsarue o bubmorexa LIOK
) 18.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U

59 [Tepronnueckas cucrema bubnuoreka [IOK
XUMHUYECKUX AnemMeHToB Jl. U. 21.03.2024 | https://m.edsoo.ru/00ada52c
MenneneeBa

53 Ilepuoasl, rpyIIIbL, TOATPYIIIIEI Eubmaorexa HOK

PHOZIRL, TPYTHIBL, TOATPYH 01.04.2024 | https://m.edsoo.ru/00ada52c

54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
sinep. M3oTomsl 04.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK

55 aToMOB 3J1IeMeHTOB [leproanueckoi Bubmiorexa TOK

PHOA 08.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHnaeneeBa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA II0 €r0 MOJ0KEHUIO B Eubmiorexa TOK
11.04.2024 | https://m.edsoo.ru/00ada824

ITepnoanueckoii cucreme /. H.
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Meunpeneena

3nauenue llepuoanueckoro 3akoHa
JUISl pa3BUTHSI HAYKU U NTPAKTUKH. [I.

bu6mmoreka [{OK

> N. MennieneeB — y4é€Hblii, negaror u 15.04.2024 | https://m.edsoo.ru/00ada96e
rpaXKIaHUH
58 DNEeKTPOOTPUIIATEILHOCTH ATOMOB bubnuorexa [JOK
XUMHYECKHX AJIICMEHTOB 18.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b bubmmorera [JOK
22.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHast XuMu4ecKkas bubnuoreka [IOK
CBSI3b 25.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenomasipHast bubnuorexa [JOK
XUMUYECKask CBSI3b 29.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCTICHUS Bubmmorexa [JOK
02.05.2024 | https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakuu 06.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIIUTENTN U BOCCTAHOBUTEIH bubmorexa HOK
13.05.2024 | https://m.edso0o.ru/00adb076
KontponpHas padorta Ned4 o Teme
65 «CtpoeHue aroMa. XuMHUYECKast bubnunoreka [JOK
cBs3b». (IIpomexxyrounas 16.05.2024 | https://m.edsoo.ru/00adb486
aTTecTaIus)
66 PezepBHblit ypok. O0001IEHNE U bubnuoreka [IOK
cHUcTeMaTH3allusl 3HaHUI 20.05.2024 | https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK
cUCTeMaTH3allusl 3HAHUI 23.05.2024 | https://m.edsoo.ru/00ad9ch2
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68 PesepBHelit ypok. O600IIeHNE 1 1 bubmmoreka [JOK
CHUCTEMAaTHU3aM SHAHUH 23.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68
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9 KIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4YeHHUs o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 0 0 bubnuorexa [JOK
XUMUYECKUX dieMeHToB JI. U. 06.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYIECCKHX DJIEMECHTOB 1 0 0 bubmorexa IOK

) 07.09.2023 | https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubnuoreka [JOK
HEOPraHWYECKHUX BENIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2
Byl XuMU4eckoil CBA3U U TUTIBI
KPUCTAIIMYECKUX PEHIETOK (C

4 UCNONb308aAHUEM YUDPOBOI 1 0 0 bubmmorexa [JOK

uep 14.09.2023 |  https://m.edsoo.ru/00adbac6
nabopamopuu "Xumusa" yenmpa
"Touka Pocma")

5 Kinaccudukanus XxumMmuaeckux 1 0 0 bubnuoreka [JOK
peaKIyii o pa3IMYHBIM MpHU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbch0
KontponbHas padota Nel o teme

6 I1 1 1 0
«[ToBTOpEHNE OCHOBHBIX Pa3/IeiOB 91.09.2023
Kypca 8 Kiacca»

[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuuu. [IoHsITHE O TOMOT€HHBIX U 1 0 0 bubmorexa HOK

PEAKIHIH. 27.09.2023 | https://m.edsoo.ru/00adbe9a

TCTCPOTCHHBIX PCAKIIUAX
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TloHAaTHE O XUMHUYECKOM
paBHOBecHU. DAKTOPBI, BIUSIOLINE

bubmmoreka [{OK

8 Ha CROPOCTL RUMIHCCIOM peariutit 1 28.09.2023 | https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMHUYECKOTO
paBHOBECHs
9 OKHUCIUTETLHO-BOCCTAHOBUTEIIBHBIC bubmmoreka [{OK
peakiuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHYECKON
mucconuany. CHIIBHBIE U CIIa0bIE
10 AIEKTPOJIUTHI (C UCHONL30BAHUEM bubmorexa HOK
P . 05.10.2023 | https://m.edsoo.ru/00adcd68
yughposoti rabopamopuu "Xumus"
yeumpa "Touxa Pocma")
11 MonHbIe YypaBHEHUS PEAKIIUN bubmaorexa LOK
» peaxt 11.10.2023 | https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBAHMH B CBETE MPEACTABICHUI
12 00 3JIEKTPOJIUTUYECKOU bubnuoreka [JOK
JUCCOITUAITUH (C UCNONIb30BAHUEM 12.10.2023 | https://m.edsoo.ru/00add5d8
yughposoii rabopamopuu "Xumus"
yeumpa "Touka Pocma")
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBeTe IIpeAcTaBIeHUl 00 Brbmiorexa IJOK
bed . 18.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIMAITIT
14 ITousarue o ruaponnse counen Bubmiorexa TOK
AP 19.10.2023 | https://m.edsoo.ru/00add9d4
Kourponsaas pabora Ne2 o teme
15 «3J‘ICIIZT OHI/ITIf‘{eCKaH UCCOLINALIUA bubmnorexa [IOK
P A 1AL 25.10.2023 | https://m.edsoo.ru/00addecO

XHUMUYECKHUE pPCaKnu B paCTBOpaAX».
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(ITIpomerxyToUHas aTTecTalys)

O0001IeHUE U CUCTEMATU3ALIMS

bubmuoreka [JOK

1
0 3HAHUU 26.10.2023 | https://m.edsoo.ru/00addd12
OO61ast XxapakTepuCTHKa FaJOTeHOB.
17 XUMHUYECKUE CBOMCTBA HA IPUMEPE bubmorexa LHOK
PHMEP 08.11.2023 | https://m.edsoo.ru/00addfe2
xJiopa
[IpakTnueckas padora Ne 1.
«Pemienne 3kCepruMeEHTaIbHbIX
18 3a/1au» (C UCNONB308AHUEM brommorexa [OK
. 09.11.2023 | https://m.edsoo.ru/00addbfa
yughposoti rabopamopuu "Xumus"
yeumpa "Touka Pocma")
Xnoposogopon. ConsHa clioTa,
19 XI/JIIME'-IGBCIJ(II/I: cl;oﬁc;ﬂ; rfoI;IH J;Hzle bubnmorexa [JOK
> HOIYA ’ 15.11.2023 | https://m.edsoo.ru/00ade104
MIpUMEHEHHE
[IpakTruueckast pabota Ne 2 o Teme
20 «[lonydyeHue coJITHON KUCIOTHI bubamorera LIOK
YEHIE C0 ’ 16.11.2023 |  https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHEHUSIM
21 XUMHUYECKUX PEAKIUi, €CIIN OJINH U3 bubmorexa HOK
PEAICIH, 8 22.11.2023 | https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
29 OO6mras XxapakTepuCTHUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpymnmnsl 23.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUU CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [JOK
B IIpUpoJc. XMMUYECKHE CBONCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopo, CTpOEHHUE, bubnunoreka [JOK
(bu3nuecKkrue U XMMUYECKUE CBOMCTBA 30.11.2023 | https://m.edsoo.ru/00ade802
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Oxcuppl cepbl. CepHast KMCIIOTA,

25 (busznyuecKre U XUMUICCKHE bubmmorexa [JOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHUE
XHWMHUYECKUE PEAKIUH, JIEKALLNE B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
26 IIOJIy4EHUS] CEPHOU KUCIIOTHI. bubnuorexa [JOK
XUMHYECKOE 3arpsi3HeHNE 07.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKarollen cpe/ibl COCTMHEHUSIMU
cepbl
97 Brrancinenne MaccoBOU JTI0JIH BEIXOJA bubmmoreka [{OK
MPOJYKTa peaKkIyu 13.12.2023 | https://m.edsoo.ru/00adec8a
OO01as XxapakTepUCTUKA SIIEMEHTOB
28 VA-rpymisl. A30T, bubnuoreka [IOK
pacnpocTpaHeHue B IPUPOJE, 14.12.2023 | https://m.edsoo.ru/00adeeab
(uznueckrue U XMMHUYECKUE CBOMCTBA
AMMuak, ero pusudeckue u
29 XUMHUYECKHE CBOMCTBA, MOJyYCHUE U bubnuoreka [JOK
npumenenue. (ITpomexyrounas 20.12.2023 | https://m.edsoo.ru/00adf004
aTTecTalus)
[IpakTuueckast pabota Ne 3 o Teme
«[lonydyeHue aMmMuaka, U3yueHUE ero
30 CBOMWCTBY (C UCNOIb30BAHUEM bubmorexa HOK
. 21.12.2023 | https://m.edsoo.ru/00adf180
yughposoti rabopamopuu "Xumus"
yenmpa "Touka Pocma")
31 A3oTHas Kuciora, eé Gusndeckue u bubnunoreka [JOK
XUMHUYECKHE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
39 Hcnonp30BaHnEe HUTPATOB U COJIEN bubnuoreka [IOK
aMMOHMSI B KaU€CTBE MUHEPATIbHBIX 28.12.2023 | https://m.edsoo.ru/00adf518
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ynoopenuit. Xumudeckoe
3arpsA3HEHUE OKPYKAIOIIEH Cpe/Ibl
COCIIMHEHUSIMH a30Ta

dochop. Okcun dpochopa (V) u

bubmmoreka [{OK

33 Pocopra KHCH? Ta, usiiccKHe 1 10.01.2024 | https://m.edsoo.ru/00adf68a
XHUMHYECKUE CBOUCTBA, IMOJTydYCHUE
Wcnonb3oBanue pocdaTtos B
34 KauecTBe MUHEPAIBbHBIX YI0OpEHUH. bubnuoreka [JOK
3arps3HeHre IPUPOTHON CpeIb 11.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
Vruepon, pacpocTpadHeHHe B
35 npu I(:H: gmnlzlecxie U XUMHYECKHUE bubmorexa IOK
p P ’ 17.01.2024 | https://m.edsoo.ru/00adfd9c
CBOWCTBa
Oxcuppl yriaepoaa, ux pusndeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHE MTPOOIIEMBI, 18.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ oKcuaoM yrieposa (1V)
37 VYroJibHAs KUCIOTA U €€ COJn bubmorexa HOK
24.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTrueckast pabota Ne 4 o Teme
38 "[lostydeHue yriieKucioro rasa. bubnuoreka [JOK
KadectBenHnas peakiys Ha kKapOOHaT- 25.01.2024 | https://m.edsoo.ru/00ae027e
HoH"
[TepBoHauanbHbIE TOHATHUS 00
39 OpraHUYEeCKHUX BEIIECTBAX KaK O bubmorexa HOK
P 31.01.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepoia
40 KpemHuuii u ero coennHeHus bubmorexa HOK
P A 01.02.2024 | https://m.edsoo.ru/00ae080a
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[Ipaktuyeckas padora Ne 5.
Pemenne OKCIICPUMCHTAJILHBIX 3a1a4

bubmuoreka [JOK

41
1o teMe «BayxkHeHne HeMeTalIbl U 07.02.2024 | https://m.edso0.ru/00ae0bf2
HUX COEIVHEHUS
KonTpoabHag padora Ne3 1o teme

42 «Baml;eﬁmne erMeTaJmm U UX bubmmorexa [JOK

08.02.2024 | https://m.edsoo.ru/00ae0el8
COEIUHEHUD)
OO01as XxapakTeprucTUKa
XAMHAYECKUX DJIEMEHTOB —

43 METaJIJIOB. MeTalmnueckas CBsI3b U bubmmoreka [{OK
MeTajinyecKasi Kpucrauindeckas 14.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. @u3nyecKkre CBOMCTBa
METAILUIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUN P bubmmorexa LOK

P " Az 15.02.2024 | https://m.edsoo.ru/00ael156
HaIpsDKEHU METaJlIOB
OO6mme cnocoObl MOTyICHUS
meTtaioB. CruiaBel. BerunciieHus mo

45 ABHEHUSIM XMMHYECKUX PEaKIINI Brbmiorexa LJOK
P PEARTIH, 21.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
puMecH

46 [ToHsATHE O KOPPO3UU METAILIOB Brbmiorexa IJOK

PP 22.02.2024 | https://m.edsoo0.ru/00ae1278
bubmuoreka [JOK

47
[Henotmere MeTans: 28.02.2024 | https://m.edsoo.ru/00ael4b2

48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnunoreka [JOK
KaJns 29.02.2024 | https://m.edsoo.ru/00ael4b2

49 [Ieno4Ho3eMenbHBIE METAILIBI — bubmmorexa LIOK
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KaJILIIUY U MarHUH 06.03.2024 | https://m.edsoo.ru/00ael5e8

50 Bakueiimue coequHeHNs KLU buGnuorexa [IOK

07.03.2024 | https://m.edsoo.ru/00ae15e8
O06o01IeHre U CHCTeMAaTH3aIus
1 i, (11

5 3Hanui. ( [IpomexxyrouHas 13.03.2024
aTTecTalys)

59 JKEcTKOCTh BOJBI M CITOCOOBI €& bubmmoreka [{OK
yCTpaHEHUs 14.03.2024 | https://m.edso0.ru/00ae1886
[IpaxTueckas padota Ne 6 o Teme
"YKECTKOCTE BOJIBI M METOJEI €€

53 cTpa"eHus" (¢ ucnoav3oeanuem bubmmorexa [IOK
yerp y 20.03.2024 | https://m.edsoo.ru/00aelae8
yughposoti rabopamopuu "Xumus"
yeumpa "Touxa Pocma")

. bu6mmoreka [IOK
54 An
FOMHHIH 21.03.2024 | https://m.edsoo.ru/00aelc64

55 AMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [IOK
THAPOKCHJIA ATFOMUHHUS 03.04.2024 | https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK

o0 Keneso 04.04.2024 | https://m.edsoo.ru/00ae1d86

57 OKcupl, THAPOKCUABI U COJIU XKeje3a bubnuoreka [JOK
(1) u xenesa (111) 10.04.2024 | https://m.edsoo.ru/00ae35e6

58 O00011IeHNE U CUCTEMATH3ALI S
3HaAHUH 11.04.2024
[IpakTuueckas paborta Ne 7.

Pemenue skcriepuMeHTANBHBIX 3374
59 1o teme «BaxHeie MeTaaibl U UX bubmorexa HOK
17.04.2024 | https://m.edsoo.ru/00ae3de8

COEIIMHEHUS (C UCNONIb308AHUEM
yughposoii rabopamopuu "Xumus"
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yeumpa "Touka Pocma")

Beluncienus 1o ypaBHeHUIM
XUMHUYECKUX PEAKLUH, €CIIU OJIUH U3

60 peareHToB JaH B U30bITKE WU 1 bubnuorexa [JOK
COJICPXKUT pUMecH. Berunciienus 18.04.2024 | https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIU BBIX0J1a TIPOAYKTA
peaxiuu

61 O060011eHre U crucTeMaTu3anus 1
3HaAHUH 24.04.2024
KonTtponbnas pabora Ne4 o teme

62 «BakHeWIue MeTayUTbl B HX 1 25 04.2024
COCITUHEHUS)

63 BeniectBa u marepuael B 1 bubmuorexa [JOK
MOBCEIHEBHOM KU3HH YeIOBEKa 02.05.2024 | https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuoreka [JOK
OKPYXKaIOIIeH cpeibl 08.05.2024 | https://m.edsoo.ru/00ae4270
Pousib xuMuu B perieHun

65 9KOJIOTUUYECKHUX TTPOOIeM. 1 bubmorexa HOK

15.05.2024 | https://m.edsoo.ru/00ae4270
(TIpoMexkyTOUYHasT aTTECTALIHS)

66 PeseprubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
CHUCTEMATHU3aIUA 3HAHUHI 16.05.2024 | https://m.edsoo.ru/00ae0d0a

67 PezepBHblit ypok. O0001LIEHNE U 1 bubnuoreka [IOK
cucTeMaTu3aus 3HaHUi 22.05.2024 | https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O0001LIEHNE U 1 bubnuoreka [IOK
cUcTeMaTu3alus 3HaHUH 23.05.2024 | https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

1.
2.

I'. E. Pynsutuc, ©. I'. ®enpaman Xumus 8 (Aknuoneproe odmiectBo «M3narensctBo «IIpocsemenue» 2021)
I'. E. Pym3utuc, ®@. I'. ®enpaman Xumus 9 (AkuuonepHoe obmiectBo «M3narensctBo «IIpocsemenue» 2021)
METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

XuMus. Ypoku B 8 KJ1acce: nocobue TS YUUTEIIS /H. H. ["apa
Xumusi. Ypoku B 9 kiacce: mocooue s yuurens /H. H. Tapa

A. M. Paneuxuii, B. I1. I'opmikoBa unakrudeckuii Matepuan mmo xumuu 8 — 9 kmacc. (M.: Ilpocsenienue 1999)

A. A. Kasepuna, A. C. Kopomenko, A.B. SmykoBa Xumus. TemaTuueckrue U UTOTOBbIE KOHTPOJIbHBIE PaboThl 8§ — 9
kiaccol (M.: Berrana-I'pad 2009)

Xumusg. CnpaBounsie matepuanisl (M.: [Ipocsemenue 1994)

N.A. Jleencon 3anumarenbHas xumus (M.: [Ipoda 1996)

1.

w

HU®PPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
Caiit MunucrepcTBa npocsemienus Poccuiickoit deneparuu. Peectp nmpuMepHBIX OCHOBHBIX 00111€00pa30BaTEIbHBIX
nporpamm: (Dnekrponnsiit pecypc) URL: https://fgosreestr.ru/ .
[Topran «EquHoe comepxkanue obdmero oopasoBanusy. (DnekrpoHHbI pecypc) URL: https://edsoo.ru/
Poccwiickast anexTponHas mkoia. (DnexkrponHsiid pecypc) URL: https://resh.edu.ru/
Enunas  kosuekuus mudpoBeIX  00pazoBaTeNbHBIX  pecypcoB.  (DIEKTPOHHBIN  pecypc) URL:
http://schoolcollection.edu.ru/
CaiiT Beepoccuiickoii oiMMITHaabl MKOIBHUKOB. (DekTpoHHbBIN pecype) URL:http://www.rosolymp.ru/
MeTtonndeckuii mopran yuaurens «Metoacoser». (DnekTpoHnbii pecype) URL: http://metodsovet.su/
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