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INOACHUTEJIBHAS 3AIIMCKA

[Tporpamma o XMMHHU Ha YpOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs COCTaBlIeHa HA OCHOBE TPeOOBaHUH K
pe3ynbTaraM OCBOCHHMS OCHOBHOW 0OOpa3oBaTelbHOIl IMpOrpaMMbl OCHOBHOTO 0OmIero 0Opa3oBaHMA,
npeacrasieHHbix B @I'OC OO0, a Takxke Ha OCHOBE (enepaabHON pabdodell MporpaMMbl BOCITUTAHUS U C
y4€TOM KOHLICNIMM TIPENoAaBaHUsl ydeOHOro mpeaMmera «XUMHsS» B 00pa3oBaTeNbHBIX OpPraHU3ALUAX
Poccuiickoit @enepanuu.

[Iporpamma mo xumuM Ja€T MPEACTABICHHWE O MLESAX, OOImIeH cTparermu OOy4YeHHs, BOCIUTAHUS H
pa3BUTHS OOy4alOMIMXCS CPEACTBaMHU Y4eOHOTO MpeIMeTa, YCTaHAaBIMBAeT OO0sS3aTeIbHOE IMPEAMETHOE
coJiepXaHue, MpeaycMaTpuBaeT paclpeaeieHue ero Mo KjaccaM U CTPYKTYpPUPOBAHUE IO pas3jiesaM U TeMam
IporpaMmMbl 0 XHUMHH, ONPEIEISICT KOJIMUYECTBEHHBIE W KAaueCTBEHHBIC XapaKTEPUCTHKU COACpP>KaHUS,
PEKOMEHIYEMYIO MOCIJIEIOBATEIbHOCTh U3YYCHHUSI XMMUU C YYETOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX
CBsI3€H, JIOTMKKM Yy4eOHOTO TpoLecca, BO3PACTHBIX OCOOCHHOCTEH OOYyYaroIIuXCs, ONpPEAENsSeT BO3MOXKXHOCTH
npeaMeTa JUIs peaju3alii TpeOOBaHUM K pe3yibTaTaM OCBOSHHsI OCHOBHOW 00pa3oBaTesIbHOM IMPOTrpaMMBbl Ha
YPOBHE OCHOBHOTO 00mIET0 00pa3oBaHUs, a TakKe TPeOOBaHWH K pe3yiabraraM OOy4eHHUS XMMHUH Ha YPOBHE
Hened u3ydyeHusl MpeAMeTa M OCHOBHBIX BMJIOB y4e€OHO-IIO3HABATEJIbHOM JEATENBHOCTU OO0ydarolerocs Mo
OCBOEHHUIO Y4€OHOr0 COJEpIKaHuUs.

3HaHME XHUMHUU CIY)KUT OCHOBOM s (OpPMHUpPOBAHMS MHUPOBO33PEHHUS OOydarollerocs, €ro
IOPEICTaBICHUA O MaTepuajJbHOM €IMHCTBE MHpA, BAXHYIO pOJIb UIpaloT (opMupyeMble XUMHEN
NPEACTaBICHUS O B3aUMOIIPEBPAIICHHUSIX SHEPrUd W 00 HBOJIOIHMH BEHIECTB B MPHUPOJIE, O MYTAX PEIICHUS
m100aNbHBIX TPOOJIEM YCTOMYHMBOTO PAa3BUTHUSI HYEJIOBEUYECTBA — CHIPHEBOM, IHEPreTUYECKOM, MHUIICBOU U
HKOJIOTMUUYECKON 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHCHHS.

N3yuenne xumun:

CHOCOOCTBYET peann3anuy BOZMOXKHOCTEH ISl CAaMOPa3BUTHA B (POPMHUPOBAHUS KYJIBTYPhI JIMYHOCTH, €€
o0mieit u pyHKIIMOHALHOW TPAMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIJICHUSI U TBOPYECKUX CIIOCOOHOCTEM 0Oy4aromMXcsi, HaBBIKOB MX
CaMOCTOSITENIbHON y4eOHOM AesITeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEIbCKUX YMEHUH, HEOOXOUMBIX
KaK B ITOBCEIHEBHOM KM3HU, TaK U B PO(HeCcCHOHAIBHOM 1€ATEIbHOCTH;

3HAKOMHT CO CHEIU(PUKON HAyYHOTO MBIIIEHUS, 3aKJIabIBA€T OCHOBBI 1IEIOCTHOTO B3IJIsA1a HA €IUHCTBO
HIPUPOJIBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM ATAloM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHOW IPAaMOTHOCTHU
00y4aroIIuXcs;

croco0cTByeT (OPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS! K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IIPUPOJIE,
K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTUYECKOE 00pa30BaHHE 00yqarOIINXCSl.

Jlannble HampaBieHHs B OOy4YeHHMM XUMHUHU OOECHEYMBAIOTCS CHEUM(PUKON coaepKaHus y4eOHOTro
npeaMeTa, KOTOPbIM SBISETCS MEAarorudyeckd aJanTUPOBAaHHBIM OTpaXeHHEM O0a30BOM HayKH XHMHUH Ha
OIIPEACIIEHHOM JTalre €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHMsI OPUEHTHPOBAH HA OCBOCHHE OOYy4arOIMMUCS
CHUCTEMBI TEPBOHAYAIBHBIX TIOHSITHH XWMHH, OCHOB HEOPTaHWYECKOM XWMHH WM HEKOTOPBIX OTIEIBHBIX
3HAUUMBIX MMOHSITHUI OPraHUYE€CKON XUMUU.

CrpykTypa coiepaHusl MporpaMmbl 0 XUMHH c(OpMHUpOBaHA HAa OCHOBE CHCTEMHOTO MOAXO/Aa K €€
uzyuenuto. CozpeprkaHue CKIIJbIBAETCS U3 CUCTEMbI MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI
MOHATUH O XUMHUYeCKor peaknuu. OO0e 5TH CHUCTEMBl CTPYKTYPHO OPTaHW30BaHbl [0 TMPUHIIHAITY
MOCJIEZI0BATENIbHOTO PAa3BUTHSI 3HAHUM HA OCHOBE TEOPETUUYECKUX MPECTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— ITepuognueckoro 3axkona JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4YEHHS O CTPOEHUU aToMa U XUMUYECKOU CBSI3H;

— IpeCTaBlIeHUN 00 MEKTPOIUTUYECKON JUCCOLMAIMH BEILIECTB B PaCTBOpax.

Teopernyeckrue 3HaAHUS PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKU TMOITYYEHHBIX U OCMBICIEHHBIX
(dakTOB, pa3BUBAIOTCS MOCIEIOBAaTEILHO OT OJHOTO YPOBHS K JPYrOMY, BBIMOJHAS (PYHKIUU OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUSI U BO3MOXHOCTEM MPAKTUYECKOTO MMPUMEHEHHUS U MMOITYYEHUST U3y4aeMbIX
BELIECTB.

OcBoeHne mnporpaMmbl MO XHUMHUHU CHOCOOCTBYeT (OPMHPOBAHHIO NPEACTABICHUS O XHUMHUYECKOU
COCTABJISIOIIECH HAy4HOW KapTUHBI MHUpa B JIOTMKE €€ CHCTEMHOM NPUPOIbI, LEHHOCTHOIO OTHOLIEHUS K
HAayYHOMY 3HAHMIO U METOJaM IO3HaHHs B Hayke. 3ydeHne XMMHUU NPOUCXOIUT ¢ MPHUBJICUYECHUEM 3HAHUU U3
paHee M3y4YeHHBIX Yy4eOHBIX mnpeameToB: «Okpykawomuii mMup», «buomorus. 5-7 wmaccel» u «®Puszmka. 7
KJIace».



[Ipr M3y4eHUH XUMHHM HPOUCXOTUT (HOPMHUPOBAHME 3HAHWH OCHOB XMMHYECKOM HAyKH Kak OOJIACTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, INPAKTUYECKOH [EATEIbHOCTH 4YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB
MHUPOBOH KYIbTYphL. 3ama4a y4yeOHOro MpeaAMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBl XMMUYECKHX 3HAHUNA —
BOXKHEHIINX (AKTOB, TIOHATHHA, 3aKOHOB U TEOPETHUYECKUX MOJOKEHUH, JOCTYHNHBIX 0000IIeHni
MHUPOBO33PEHUYECKOIO XapaKTepa, A3blKa HAyKH, B IPUOOIIEHUH K HAyYHbIM METOJaM IMO3HaHUS MPU U3yUEHUH
BEIIECTB U XUMUYECKHX PeaklUuii, B GOPMUPOBAHUH U PA3BUTHH IMO3HABATEILHBIX YMEHUN U UX MPUMEHEHHUH B
y4eOHO-TI03HABATENbHON M  y4eOHO-MCCIIEOBATEIbCKOM JEATENIbHOCTH, OCBOCHMM IMPaBHI O€30MacHOTO
oOpallieHus C BEIIECTBAMHU B [TIOBCEIHEBHOM JKHU3HU.

[Tpy u3y4eHun XMMHUU Ha YPOBHE OCHOBHOTO 0OOIIEro 00pa3oBaHUs BaKHOE 3HAYCHUE MPHOOPENN TaKHe
LEJIH, KaK:

— (¢opMupOBaHME WHTEJUIEKTYyalbHO pa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHUIO,
COTPYAHMYECTBY, CAMOCTOSITEIIbHOMY TPUHATHIO pEHICHUWH, CHOCOOHOW anamTupoBaTrbcs K  OBICTPO
MEHSFOIMMCSI YCIIOBHSIM KH3HH;

— HaINpaBJICHHOCTh OOYYEHHs Ha CHUCTEMATHYEeCKOe MPHOOIIEHHE OOYYarOIMXCS K CaMOCTOSTEIbHOMN
MIO3HABATENIFHON JAEATENbHOCTH, HAyYHBIM METOJaM IO3HaHUsS, (OPMUPYIOIMIMM MOTHBAIMIO M Ppa3BUTHE
CIIOCOOHOCTEH K XUMMHU;

— oOecIieueHne YCJIOBUM, CIOCOOCTBYIONIMX MPUOOPETCHHUIO OOYYAIOIIMMHUCS OIBITa Pa3HOOOpa3HOM
NeSITEIbHOCTH, TIO3HAHUS W CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KITFOYEBBIX KOMIIETEHIHH), HWMEIOMINX
YHHMBEPCAJIbHOE 3HAYEHHE JUIsl pa3JIMUHbIX BUJIOB JIEATEIbHOCTH;

— bopmupoBanue o01IeH PYHKINOHAIBHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIC YMCHHM
OOBSICHATH ¥ OLICHUBATH SIBICHUS OKPYXKAIOIIETO MHUPA, UCIIOJIB3Ysl 3HAHUS M OIBIT, OJTYYEHHBIC TP U3YUYCHUH
XUMHH, IPUMEHATH UX TPHU PEIICHUH MTPOOJIEM B TOBCEAHEBHOM KU3HU U TPYAOBOH IEATEIHLHOCTH;

— (hopmupoBaHUE y OO0YYAIOUIMXCSI TYMaHUCTHYECKUX OTHOIICHUH, MTOHMMAHUS [EHHOCTH XUMHYECKHUX
3HaHUW A BBIPAOOTKU SKOJOTMYECKU 1I€eCO00pa3sHOro MOBEJACHUS B OBITY M TPYAOBOH JEATENbHOCTH B
LEJISIX COXPAaHEHUs! CBOETO 3/J0POBBS U OKPYXKAIOLIEH PUPOAHON Cpebl;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAaMOBOCIIMTAaHUIO Ha OCHOBE
YCBOEHHUSI OOIIEYEIOBEUECKUX 1IEHHOCTEHM, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOQMIIS M HANpaBICHHOCTU
JanbHENUIero ooyueHusl.

OO61iee yucino yacoB, OTBEAEHHBIX JUIS U3yYEHUS XMMUU Ha YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHMs,
cocraBinseT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HezIeN0), B 9 kiacce — 68 4acoB (2 4yaca B HEZEIIO).



COILEPKAHUE OBYUYEHMUSA
8 KVIACC

IlepBoHaYaIbHbIE XUMHYECKHUE IOHATHUS

IIpenmer xumuu. Poinp XUMUHM B KHU3HU 4YeEJIOBEKa. XMMHS B CUCTEME HayK. leila U BElIEeCTBA.
®du3nyuecKue CBOMCTBA BEUIECTB. ArperatHoe cocTtosinue BeulecTs. [loHsATHE 0 MeToAaxX MO3HAHUS B XUMHH.
Uucrele BemecTBa U cMecu. CriocoObl pa3ieIeHIs] CMECCH.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJBI XMMHUYECKUX 3JeMeHTOB. I[IpocTeie u
CJIOXHBIE BeIllleCTBa. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumudeckasi opMmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemiectB. OTHocuTenbHas aromMHas wMacca. OTHocUTeNlbHas MOJEKyIsipHass wmacca. MaccoBas JoJis
XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUH.

KonmnuectBo BemectBa. Monb. MonsipHas macca. B3anMOCBA3b KOJIMYECTBA, MAacChl W 4HCIA
CTPYKTYPHBIX €IMHUI] BemiecTBa. PacuéTel mo GpopmysiaM XUMHUYECKUX COCTUHCHHIA.

Du3nYecKrue U XUMUUYECKHUE SBJICHUS. XUMUYECKasl peakius 1 e€ MpU3HaKh. 3aKOH COXPaHEHHS MacChl
BellecTB. XUMHUYeckue ypaBHeHus. Kiaccupukanuss XUMHUYECKUX peakuuil (COeCOUHEHUs, pa3IoKeHUs,
3aMeIIeHus, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO ¢ XMMHYECKOW IMMOCYNOH, MpaBmwjiaMu pabOThl B JIAOOpATOpHH W MpUEMaMU OOpaIICHUS C
1ab0paTOpHBIM O0OPYINOBAaHUEM, U3yUCHUE W ONMUCaHUE (PM3MUSCKHX CBOWCTB OOpAa3IOB HEOPTaHUYECCKUX
BEIIECTB, HabmoAeHNe (pu3ndyeckux (IJIaBJICHUE BOCKA, TasHUE JIbJla, paCTUpPaHUE caxapa B CTYNKEe, KUTICHUE
Y KOHJICHCAIIMs BOJABI) M XUMUUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE
Mella ¢ KHUCIOTOM) sABIE€HUM, HAONIOJEHHE WU ONMCAHHME IPU3HAKOB IMPOTEKAHHUS XUMHYECKUX peakuui
(pa3nokeHue caxapa, B3aMMOJICUCTBUE CEPHON KHUCIIOTHI C XJIOPHAOM Oapus, pa3joKeHUe TUIPOKCUAA MEIU
(1) mpu HarpeBaHWH, B3aUMOJICHCTBHE Kese3a ¢ pacTBopoM conu meau (1), u3yuenue crmocoboB pas3ieieHus
CMecel: C MOMONIbI0 MarHuTa, (GPUIBTPOBAHKE, BBIMTAPUBAHUE, AUCTHIUISIHS, XpoMaTorpadus, IpoBeIcHNE
OYUCTKH TOBAPEHHOM COJM, HAOIOJCHUE U OMHMCAHHUE PE3YyJIBTATOB MPOBEIEHHUS ONBITA, WITIOCTPUPYIOIIETO
3aKOH COXpPaHEHHUs MACChl, CO3/IaHNE MOJIeNIe MOJIEKYI (IIapOCTEPIKHEBHIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYeCKUX BellleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3myxa. Kucmopon — snemeHT u mpoctoe BemecTBo. Haxoxnenue
KHCITIOpoJa B Ipupoae, pu3ndecKkue U XMMHUUYECKHe cBOMcCTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue
kuciopoaa. CriocoObl MOMyYeHUsT KUCIOPO/Ia B JIA0OpAaTOpUN M MPOMBIILIEHHOCTH. KpyroBopoT kuciopozaa B
npupozae. O30H — aJuIOTPOITHAS MOAU(PHUKAIINS KUCIOPOIaA.

TemoBoit 2PheKkT XUMUYECKON pPEaKIUU, TEPMOXUMHUYECKHUE YPaBHEHUS, IK30- U IHIOTEPMHUYECKUE
peakiuu. TornuBo: yroiab M MeTaH. 3arps3HEHUE BO3/1yXa, YCHICHHE MapHUKOBOTO 3(ddekra, paspylieHne
030HOBOTO CJIOS.

Bomopon — snemeHT M mpocroe BemiecTBo. HaxoxaeHue Bogopona B IpHpone, (U3HUECKHE U
XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTydeHus1. KHCIoThI U comu.

MossipHbIil 00bE€M ra3oB. Pacu€Tel M0 XUMUYECKUM YPaBHEHHUSM.

®dusnyeckue cBoOMCTBa BOIbl. Bojma kak pactBoputenb. PacTBopbsl. HackllleHHbIE M HEHACHIIIEHHBIE
pactBopbl. PacTBOpMMOCTH BellecTB B BojAe. MaccoBasi 0Jisl BEIIECTBA B PaCTBOpPE. XUMHUYECKUE CBOMCTBA
Bonbl. OcHoBaHus. Poib pacTBOpOB B mpupo/e M B JKU3HU 4YeloBeKa. KpyroBopoT BOABI B MPHUPOJE.
3arpsi3HEHUE TPUPOAHBIX BoA. OXpaHa U OYUCTKA TPUPOAHBIX BOJI.

Knaccudukanus aeopranndeckux coequnenuii. Oxcuapl. Kitaccudukanus okcumos: coaeobpasyromnime
(OCHOBHBIE, KHCJIOTHBIE, aM(OTepHbIe) U HecoleoOpasyromue. Homenkmarypa okcumoB. dusnueckue u
XUMUYECKHE CBOMCTBA OKCHIOB. [lomydeHne OKCHmIoB.

OcHoBanus. Kimaccudukanus ocHOBaHWi: MIEIOYM W HEPACTBOPUMBIE OCHOBaHMs. HomeHkiarypa
OCHOBaHMU. PU3NYECKUE U XUMUUYECKHUE CBOMCTBAa OCHOBaHUM. [lomydeHrne oCHOBaHMIA.

Kucnorer. Knaccudukammst xkucnor. HomeHnkmarypa kucioT. Ou3nYecKkne U XHMHUYECKHE CBOMCTBA
kuciot. Psa aktuBHocTH MetaiuioB H. H. beketoBa. [lonyyenue kucnor.

Conu. Homenknarypa coneil. @uzndeckne 1 XuMu4Yeckue cBoiicTBa coseil. [lomydyenue conei.

I'eneTnueckas CBA3b MEXy KJIACCAMU HEOPTraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINpeesieHue COIAep)KaHusl KHUCIOpola B BO3AyXe, IIOIydeHHe, cobupaHue,
pacro3HaBaHHe W M3y4YeHHE CBOMCTB KHCIOpOJa, HAaOMIOACHHE B3aUMOJEHUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSL BO3HUKHOBEHHSI M MpPEKpallleHUs ropeHus (mokapa), O3HaKOMIIEHHE C o0Opa3liaMu OKCHUIIOB H
ONMCAaHUE UX CBOWCTB, MOJy4YeHHE, COOMpaHUE, paclio3HaBaHHE W H3y4YEHHE CBOMCTB BOIOpOJa (TOpPEHHE),
B3auMojielictBie Bomopoga ¢ okcuaoM wmenu ()  (BO3MOXHO HCIONB30BaHUE BHACOMATEPHUATIOB),



HaOM0ZIeHne 00pa3lioB BEIIECTB KOJIMYECTBOM | MOJIb, CciIeJoBaHuE 0COOCHHOCTEH pacTBOPEHHS BELIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO, IIPUTOTOBJIICHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J0JIEH pacTBOPEHHOIO
BEIIECTBA, B3aUMOJCICTBHE BOABI C MeTallaMU (HaTpueM U KajblMeM) (BO3MOXKHO MCIIOJIb30BaHUE
BUICOMATEPHAIIOB), MCCIEIOBaHNE OOpA3LOB HEOPTaHUYECKUX BELIECTB PAa3IMYHBIX KJIACCOB, HAOIIOCHUE
M3MEHEHUS OKPacKu MHAMKATOPOB B pacTBOpPAX KUCJIOT U LIEJIOUEl, U3yUyeHUE B3aUMOAECHCTBUS OKCUAA MU
(I) ¢ pacTtBOpoM CepHO#l KHCJIOTBI, KHCIOT C MeETajllaMd, pEaKkuil HeHTpalu3aluy, IOJydeHUe
HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHWE OJHOIO METaula JAPYTUM U3 PAcTBOpa COJM, pEIICHUE
HKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxHelue Ki1acCbl HEOPTaHUYECKUX COCIUHEHUI.

Ilepuoauyeckuii 3axkon u Ilepuonnuyeckas cucrema xumudeckux diementos /I. U. Menneneesa.
Crpoenne aromoB. XumMuueckas ¢Bsizb. OKHCJIMTE]IbHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[TepBbie TOMBITKH KIacCU(PUKAIIMM XUMHUYECKUX AJIeMEeHTOB. [loHATHE O TpyNmax CXOAHBIX JIEMEHTOB
(IIenoYHbIe W LIEIOYHO3EMENIbHBIE METAJUIbI, TaJOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT
amQoTepHbIe OKCUIBI i THIPOKCHIBI.

Ilepuonmyeckuii 3akoH. Ilepumommyeckas cucrema xumudeckux odiementoB . M. Menaeneesa.
Koporkonepruonnast 1 amuHHONepuoanas Gopmsl Ilepuogmueckoit cucteMbl XUMUYeCcKuX anmeMeHToB /1. .
Menpeneesa. [lepuoast u rpymnmnbsl. @U3HMUECKUI CMBICH MTOPSIKOBOIO HOMEpa, HOMEPOB MEPUOJAa U TPYIIIBI
DJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX sifep. M3otonsl. DnexTpoHbl. CTpoeHKE AIEKTPOHHBIX 000JI0UeK
aromoB nepBbIx 20 xumuueckux anneMeHToB [lepuoanueckoii cuctemsl J[. . MenzaeneeBa. XapakrepucTuka
XHMHYECKOTO AIEMEHTA I10 €ro nojokeHuto B Ilepuonnueckoii cucreme /. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI paguyca aroMOB XHMHUYECKHUX OJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB MO IpyIaM U Mepuojam.

3unadyenue [lepuoanueckoro 3akoHa u Ilepuoauueckoit CUCTEMBI XUMHUUECKUX 3JIEMEHTOB JUIsl Pa3BUTHS
Hayku ¥ npaktuku. Jl. . MenzaeneeB — y4€HbIN U IpaKJaHUH.

Xumnueckasi cBA3b. KoBasieHTHast (MOJISIpHAsE W HETOJSIPHASs) CBA3b. JIEKTPOOTPHUIATEIBHOCTD
XUMHUYECKHX AJ1eMeHTOB. MloHHas CBA3b.

Crenenp okucineHusi. OKHMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIporecchl OKHUCIEHUS H
BOCCTaHOBJIEHHS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3yuyeHue o0pa3loB BEUIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCHAA IMHKA C
pacTBOpaMu KHCJIOT W WIeJIoueHd, NPOBEACHHUE ONBITOB, WILIIOCTPUPYIOMIKUX HPUMEPHl OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX peaKlUii (TOpeHue, peakliuy Pa3ioKeHus, COETUHEHUS).

Mescnpeomemmuoie ceasu

Peanuzanus MeXnpeaMeTHBIX CBS3€H NpU U3yUYEHUU XHUMHUU B 8 Kiacce OCYUIECTBISIETCA 4Yepes
HCIIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITHH, TaK U MOHSITHH, SIBISIOIINXCS CUCTEMHBIMU IS
OTJEJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecrecTBEHHO-HAYYHbIE MOHATHUS: Hay4HbIM (DaKT, TUnoTe3a, TEOpHUs, 3aKOH, aHAJIU3, CUHTE3,
KJIacCU(pUKaus, MEePUOAUYHOCTb, HAONIONEHNE, SKCIIEPUMEHT, MOJCIUPOBAHHUE, H3MEpPEHUE, MOJEIb,
SIBJICHUE.

®uznka: Marepus, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIM], U30TOIBI, PaJlOaKTUBHOCTD,
MoOJIeKy/a, 3JEKTPUYECKUH 3apsiji, BEIIeCTBO, Telo, OO0BbEM, arperaTHOEe COCTOSHUE BeIIeCTBa, Tras,
¢buznyeckre BeIMYUHBI, €IMHULIBI U3MEPEHUs, KOCMOC, IJIaHEeThl, 3BE3/1bl, COHIIE.

buonorus: ¢porocuntes, npixanue, 6uocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEPAIBI, TOPHBIE TTOPOABI, MOJIE3HBIE UCKOIIAeMbIe, TOTUIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BelIIeCTBO U XUMHNYECCKasa peammﬂ

Ilepuognyeckuit 3akoH. Ileprommueckass cuctemMa xumuuyeckux diemMeHtoB JI. WM. Menneneena.
Crpoenune aroMoB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMHUYECKHUX IJIEMEHTOB MEPBBIX TPEX MEPHUOIOB,
KaJlnsl, KaJblUs U UX COCTUHEHUN B COOTBETCTBHU C IOJOXKEHHEM 3JIEMEHTOB B Ileproaudeckoii cucreme u
CTPOCHHEM HX aTOMOB.

Crpoenue BemiecTBa: BHJBI XUMHYECKOW CBS3U. THIBI KPUCTAUIMUECKUX PEIMIETOK, 3aBUCHMOCTH
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMHYECKON CBA3U.

Knaccudukanus w HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHWMHUUYECKHE CBOWCTBA BEIECTB,
OTHOCSIIIIUXCSL K Pa3JIMUYHBIM KJlaccaM HEOPTaHHMYECKUX COCIMHECHHM, TeHETHYECKas CBS3b HEOPTaHWYECKHUX
BEIIECTB.



Knaccugukaruss XaMHUeCKUX peakifii Mo pa3IMyHbIM IpU3HAKaM (110 YUCIY U COCTaBY YYaCTBYIOIIMX
B PEaKIMH BEIECTB, MO TEIUIOBOMY 3(PQEKTY, 10 U3MEHEHHIO CTETIEHEH OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB,
no o0paTUMOCTH, TO YYAaCTHIO KaTajau3aropa). DK30- M SHIOTEPMHUYECKUE PEAKIIHUU, TePMOXUMHUYECKHE
yYpaBHEHHS.

[TonsiTHe 0 ckOopocTH XUMHYEeCKOl peakiuu. [loHsTHEe 00 00paTMMBIX U HEOOPATUMBIX XUMHUYECKHX
peaknusax. IloHATHE O TOMOTEHHBIX M TeTeporeHHbIX peaknusax. llonstue o xaramuze. I[lonsTHEe O
XUMHYECKOM paBHOBecHH. DakTOpbl, BIMAIOLNIME HA CKOPOCTb XHWMHYECKOW pEakIuu M TOJOKEHHE
XUMHUYECKOTO PABHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTEIHHBIE peaxIum, AIIEKTPOHHBIH Oananc OKHCIIUTEIHHO-
BOCCTAHOBHTENBbHON peakiuu. CocCTaBleHHE ypaBHEHHH OKHCIUTEIHHO-BOCCTAHOBHUTENIBHBIX pPEAKLUUN C
UCIIOJIb30BaHUEM METOJIA 3JIEKTPOHHOIrO OanaHca.

Teopust 37EKTPOTUTUYECKON IUCCOIMALMU. DIEKTPOJUTHL M HEIIEKTPONUTHL. KaTnoHbBI, aHMOHHBI
MexaHu3M JUCCOIMALMM BEIIECTB C PA3IUYHBIMU BHJIAMH XUMHUYECKOW CBsi3u. CTemneHb IHCCOLMAIUH.
CubHbIe U clladble AIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. YCIoBHs MPOTEKaHUS PEaKIMii HOHHOTO 0OMEeHa, TIOJTHbBIE U COKPAIIEHHBIC
VMOHHbIE ypaBHEHHUs peakuuil. CBoMCTBa KHUCIIOT, OCHOBAaHUN U cOJed B CBETE IMpPEICTaBICHUM 00
AIIEKTPOJIMTHUECKON uccormanui. KadecTBeHHbIE peakinu Ha HOHBL. [loHsATHE O THApOIH3e CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJAETSMH KPUCTAJUTMUECKUX PEIIETOK HEOPraHWYEeCKHX BEIIECTB — METaIOB H
HeMeTauioB (rpaduTa M anmasa), CIOKHBIX BEIIECTB (XJOpHIA HATPHA), HMCCIEIOBAHHE 3aBHCHUMOCTH
CKOPOCTH XMMHYECKOW PEaKIK OT BO3IEHCTBHS Pa3IMYHBIX (PaKTOPOB, UCCIEIOBAHUE IEKTPOIPOBOAHOCTH
pPacTBOPOB BEIIECTB, MPOLECCa AUCCOLUALUN KUCIIOT, LIejIoueil U coyiel (BO3MOXHO HCIIOJIb30BAHUE BHJIEO
MaTepuaioB), TMPOBEJCHUE ONBITOB, WUTIOCTPUPYIOIINX MPU3HAKK MPOTEKAHUS PEaKIHid MOHHOTO OOMeHa
(oOpazoBaHue ocajka, BbLIEJIEHUE ra3a, 00pa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENILHBIX PEAKINH (TOPEHHE, PEaKIIUU PA3JIOKEHUS, COCTMHEHNS ), pacCIlO3HABAaHHE
HEOPTraHMYECKUX BEIIECTB C MOMOUIbI0 KAaYECTBEHHBIX PEAKIHMH HA MOHBI, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1au.

HemeTtaibl U X COeTHHEHUS

OO6mass xapakTrepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTE€pHbIE CTEHEHU
okucnenus. CtpoeHue u (Gpu3nyecKkue CBONCTBA MPOCTHIX BEIIECTB — TraJOreéHOB. XUMHUYECKHE CBOWCTBA Ha
npuMepe xJjopa (B3aMMOJEHCTBHE C MeTallylaMH, HEMeTajulaMy, Iienodamu). XisopoBogopod. ConsHas
KHCJIOTa, XUMUYECKUE CBOMCTBA, MOJTy4YeHHE, IpUuMeHeHue. JleficTBre XJjiopa U XJIOpOBOAOPOJAa HAa OpraHUu3M
YenoBeka. BakHel e XJI0pHIbl M MX HAXOXKICHUE B IIPUPO/IE.

OO6mas xapakrepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI arOMOB, XapaKTEpPHBIC
crerieHH oOkucieHus. CTpoeHne W (U3MUECKHMEe CBOKMCTBA MPOCTBIX BEHIECTB — KHCIOPOIAa M CEpHI.
AmnoTponHbsle MOAU(UKAIUU KUCIOpPOAa U cepbl. XUMHUECKHe cBOMCTBa cepbl. CepoBOIOpPOI, CTPOCHHE,
¢u3nueckne M XUMHUYECKHE cBOMcTBAa. OKCHABI CEphl KaK TPENCTABUTEIN KHCIOTHBIX OKCHIOB. CepHas
KHCIIOTa, (U3WYecknue u XUMHUYECKHe CBOMcTBa (OOIIME Kak TPEICTAaBHTENs Kilacca KHCIOT U
cnenuduyeckue). XMMHUUYECKUE Peaklny, Jie)Kallue B OCHOBE MPOMBIIUIEHHOTO crioco0a MOoIy4eHHsl CEpHON
kucnothl. [Ipumenenue ceproil kucinotel. Coau CEpHOIl KUCIOTHI, KaueCTBEHHAs! peakiusi Ha Cylb(ar-HoH.
Haxoxnenue cepsl M €€ coeiMHEHUH B mpupoae. XHUMHUECKOE 3arpsi3HEHHE OKpYKarolled cpeibl
COCAMHEHUSIMH  cepbl  (KHCJIOTHBIE [IOXKAW, 3arps3HeHHe BO3AyXa W BOAOEMOB), CIIOCOOBI  €ro
NPEIOTBPAICHUS.

OO6mas xapakrepucTuka 3meMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTETIeHU OKHCIICHHS. A30T, paclpoCcTpaHeHHe B pupoe, GU3NIEeCKHe U XUMHYECKUe CBOMCTBA. KpyroBopor
azora B mpupoae. AMMHAK, ero (U3NYEeCKHe W XMMHUYECKHE CBOICTBa, MONydeHHe W mnpuMmeHeHue. Comu
aMMOHUS, MX (HU3WUECKHe W XUMHUYECKHE CBOWCTBA, NpUMeHeHre. KadecTBeHHash peakius Ha WOHBI
aMMOHMs. A30THas KucjoTa, €€ TmoiaydyeHue, (u3MUecKrMe W XHMUYecKue CcBoHcTBa (0Omue Kak
IpeICTaBUTENs Klacca KUCIOT U crnennduueckue). Vcnonb30BaHne HUTPATOB U COJIEH aMMOHUSI B Ka4eCTBE
MUHEPANBHBIX ynoOpeHuid. XHUMHUECKOE 3arps3HEHHE OKpY)Kalolled Cpelapl COEIWHEHUSIMH a30Ta
(KUCTIOTHBIE JOXIH, 3arps3HEHHE BO3MyXa, MOYBBI U BOAoEéMOB). Docdop, amroTpornHbie MomudHUKaIUN
docdopa, puzndeckue n xumudeckue croiictBa. Okcun Gocdopa (V) u pochopnas kucnora, Gpu3MIecKre u
XUMHYECKHE CBOMCTBA, MosydeHue. Mcnonb3oBanue pochaToB B kKauecTBe MUHEPAIbHBIX YIOOPEHUH.

OO6mras xapakrepuctuka meMeHToB |V A-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTETNEHH OKHUCJICHUA. YTIEpOs, aJJIOTPOINHbIE MOAM(UKAIMU, paclpocTpaHeHHe B MpUpoje, pu3nueckue u
XUMUYecKHe cBorcTBa. Ancopomus. KpyroBopot yrepona B npupone. Okcuasl yriepoaa, ux Gu3nuecKue u
XUMHYECKHE CBOWCTBA, JICICTBHE Ha JKHUBbIE OPraHU3MBbI, IOJyY€HHE W MPUMEHEHHE. DKOJIOTMYeCKHe
npoOeMbl, CBsI3aHHbBIE ¢ OKcHioM yriieposa (1V), runores3a rmo0anbHOTO MOTEIUICHUS KIIMMaTa, TapHUKOBBIH



3 dexT. YronpHas KHCIOTa U €€ CONU, UX PU3NUECKUEe U XUMHUYECKUE CBOMCTBA, OTY4YEHUE U MTPUMEHEHHE.
KauecTBennas peakiuss Ha KapOoHar-uoHbl. Vcmonmp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE,
IIPOMBILIIEHHOCTH U CEITbCKOM XO35HCTBE.

[lepBoHavanbHBIE MOHATHA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSX yriepona (MeTaH, 3TaH,
ATWJIEH, alEeTWIEH, 3TaHOJ, NNIMLUEPHUH, YKCycHas KucioTa). [IpuponHble MCTOUHUKH YITIEBOAOPOAOB (YIoJib,
NPUPOAHBIA ra3, He(Th), MPOAYKTH UX mepepaboTku (OEH3WMH), UX pOJb B OBITY W MPOMBIIUIEHHOCTH.
[TonaTue o OMOJTOTMUYECKU BaXKHBIX BEIIECTBAX: )KHUpax, OeNkax, YIIeBoJaX — U UX POJH B )KU3HH YEIOBEKA.
MarepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COCTUHEHUM.

Kpemuuii, ero ¢usndyeckne M XHMHUYECKHE CBOICTBA, MOJy4yeHHWE W mnpumeHeHue. CoeauHEeHUs
kpemHus B ipupoje. Obmme npencrapieHus 00 okcuae kpemuaus (1V) u kpemaneBoit kucnore. CHUITHKATHI,
UX HMCIIOJIb30BAHUE B OBITY, B IPOMBILUIEHHOCTH. BakHeHIInEe CTpOUTENbHbBIE MaTEPUAIIbL: KEPaMUKa, CTEKJIO,
[IEMEHT, OeToH, xene300eToH. [Ipobrmembl 0e30MacHOro HCHONB30BAaHUS CTPOUTENBHBIX MAarepuaioB B
MOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3yuyeHue o0pa3lloB HEOPraHWYECKUX BELIECTB, CBOMCTB COJISHOM  KHCIOTHI, IPOBEICHUE
KAQueCTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI U HAOIIOEHUE NMPU3HAKOB MX MPOTEKAHHUS, OIBITHI, OTPAKAIOIIHNE
¢usznyeckue M XUMHUYECKUE CBOMCTBA TajOr€HOB M MX COEIMHEHUN (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), O3HAKOMJIEHUE C 00pa3liaMu XJIOpU10B (TaJIOTE€HHUI0B), 03HAKOMIICHHE C 00pa3aMu Cephbl
U e€ COEOUHEHUSIMH (BO3MOXKHO HCIOJIb30BaHHME BHJIEOMATEPUAJIOB), HAOIOAECHUE Ipolecca OOyIiIMBaHUs
caxapa IOJ JCHCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTBI, HM3yYEHUE XHMHYECKUX CBOWCTB
pa30aBIeHHON CEpPHOM KHCIOTHI, TPOBEJCHHE KAa4eCTBEHHOW peaknuu Ha cynb(ar-woH W HaOIroaeHHe
npu3HaKa e€ MPOTEeKaHWUs, O3HAKOMIICHHE C (PM3MYECKHMMH CBOWCTBaMHM a30Ta, (ocopa W MX COENUHEHUH
(BO3MOXKHO HCITOJIb30BaHUE BHJICOMATEPHUATIOB), 00pa3amMu a30THBIX U PochopHBIX ynoOpeHu, moryuaeHue,
coOupaHue, pacro3HaBaHUE M H3Y4YEHHE CBOMCTB aMMMAaKa, MPOBEICHUE KAaYECTBEHHBIX pEaKUUi HAa HOH
aMMOHUS U (Gocdar-uOH M W3yYeHHE NPU3HAKOB WX IMPOTEKAHWsS, B3aMMOJCHCTBHE KOHLEHTPUPOBAHHOM
AQ30THOM KHCJIOTHI C MEIpI0 (BO3MOXKHO MHCIIOJIb30BAHHWE BHJEOMATepUasoB), HU3yuye€HUE Mojelel
KPUCTAJUTMYECKUX PEMIETOK aiiMasza, rpadura, (QyiepeHa, O3HAKOMJIEHHE C TPOIIECCOM  aJcopOIuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YINIEM W YCTPOMCTBOM MPOTUBOrasa, IMOJyue€HUE, COOMpaHue,
pacro3HaBaHHE U M3y4Y€HHE CBOMCTB YINIEKHCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHbBIX peakIuil Ha KapOoHaT U
CIWJIMKAaT-MOHbl M U3YyYEHUE TMPU3HAKOB MX NPOTEKaHWs, O3HAKOMJICHHE C TMPONYKIMEH CUIMKAaTHON
IPOMBILUIEHHOCTH, pEIIeHHe OHKCIEPUMEHTANIbHBIX 3adad 1o Teme «BaxHeilline HeMeTalabl U HUX
COETUHEHUS.

MeTasibl M MX COeIMHEHUS

OO0mass XapakTepUCTHKAa XMUMHUYECKHX 3JIEMEHTOB — META/VIOB Ha OCHOBaHMM HX TIOJOXKEHUS B
[Tepuonuueckoit cucteme xumuueckux snemeHToB J[. M. MennaeneeBa u crpoenust aromoB. CTpoeHue
MeTaiioB. MeTainuueckasl CBSI3b M METa/NIMYecKass KpUCTauInyecKas peleTka. DIeKTPOXUMHUYECKUH Pt
HanpsokeHui MmetaisioB. du3nueckre M XMMUYECKHe CcBoiicTBa MeTayuioB. OOmiue crnocoObl MOTy4YeHUs
MeTauioB. [loHITHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aITUTHI UX OT Koppo3uu. CrutaBbl (CTab,
YYyT'yH, AIOPATIOMUHUHN, OpOH3a) U MX MPUMEHEHHE B OBITY U IPOMBIIUIEHHOCTH.

[llenounpie metamibl: mnojnoxxkeHue B [lepuogmyeckod cucrteme xumuueckux osnemeHtoB . U.
MenpeneeBa, CTpOEHHE MX aTOMOB, HaxokJeHHE B mpupone. Pusznyueckue M XUMUYECKUE CBOWCTBA (Ha
npuMepe Harpus U Kaiaus). OKCUIBI M THAPOKCUIBI HATPHUS U Kayus. [I[puMeHeHne MeTOYHbIX METAIOB U MX
COETUHEHUN.

[[{erouHO3eMeNbHBIE METAUIBl MarHuid W KauplMi: mnojoxenue B Ilepmonmueckoil cucreme
xuMmudecknx smeMmeHToB [[. . MenpaeneeBa, CTpo€HHE UX aTOMOB, HaxXOXIEHUE B mpupoae. Pusnyeckue u
XUMHYECKHE CBOMCTBAa MarHus M Kaiublus. BaxuHeilmue coenuHeHUs KaiblUs (OKCHM, TUAPOKCHI, COJIH).
KécTtkocTh BOJIBI U CLTOCOOBI €€ yCTpaHEHHUS.

Amomunnii: nonoxenue B Ilepuogmyeckoin cucrteMe xumuyeckux snemeHToB [[. M. Menpaeneesa,
CTpPOEHHUE aToMa, HaxoxJeHue B npupoae. Puznyeckue U XUMHUYECKHE CBOMCTBA allOMUHUSA. AM(pOTEpHBIE
CBOMCTBA OKCUJA U THIPOKCH/IA aTFOMUHHS.

Keneso: nonoxxenue B [leproanueckoit cucteMe xumuieckux snemeHToB . M. Menpaeneesa, crpoenne
aToMa, HaxoXJIeHue B npupozae. Gu3ndeckue 1 XuMUYeCKHe CBOMCTBA kene3a. OKCUIbl, THAPOKCHUIBI U COJIH
xkenesa (1) u xxenesa (111), ux cocras, cBOMCTBa M MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C o0Opa3llaMu METaJJIOB U CIUIaBOB, HMX (U3UYECKUMHU CBOWCTBAMH, H3YUYCHHE
pPEe3YJITaTOB  KOPPO3WHM METAJIOB  (BO3MOXKHO  HCIOJb30BaHHWE BHJICOMATepUANIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUSA OKCHJA KaJblUs M HATpus C BOJOW (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),



MCCJIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPoAe (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEPHUAJIOB), IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMI HA MOHBI: MAarHUs, KaJIbLIMs, aTIOMUHUS,
nuHKa, xenesa (1) u xenesa (111), menu (Il), HabmroneHue U ommMcaHue MPOLECCOB OKPANIMBAHUS MJIAMEHH
MOHAMHU HaTpusl, Kaius M Kaiablus (BO3MOXKHO UCIIOJIb30BAaHUE BHUJCOMATEPHANIOB), HCCIEIOBAHUE
aM(pOTEePHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS U THUIPOKCHIA IIMHKA, PEIICHNE YKCIIEPUMEHTAIBHBIX 3a71a4 110
TeMme «BaxxHenre MeTaibl U UX COCIUHEHUS.

XuMus M OKpy:KawIas cpeaa

BemectBa 1 mMarepuansl B MOBCEIHEBHOM >KM3HU 4YesIOBeKa. be3omacHoe MCMOiIb30BaHUE BEUIECTB U
XUMUYECKHUX peakiuil B ObITy. [lepBasi moMoIIb PU XUMUYECKUX 0XKOTaX U OTPABICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpYXarolleld cpensl (mpenenbHas JOMYCTUMAasi KOHIIEHTpAlUsl BEIECTB,
nanee — [1JIK). Ponb XuMu# B pellieHHH YKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3ydeHre 00pa3IoB MaTeprasoB (CTEKIIO, CIUIAaBEI METAJIOB, TOJTUMEPHBIC MaTepUaIbl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXnpenMETHBIX CBSI3€M MPU U3YYEHHH XMMUM B 9 Kjlacce OCYIIECTBIISIETCS 4epes
MCITIOJIb30BaHUE KAK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK ¥ MOHSATUH, SBJISIONINXCS CUCTEMHBIMH IS
OTJIETIbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01mue ecTecTBeHHO-HAYYHBIC MOHSATHUS: HAy4HBIH (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIIU3, CHHTE3,
KJIaCCU(UKAIUs, TEePUOAUYHOCTh, HAONIOEHNE, OSKCIICPUMEHT, MOJCIIMPOBAHHUE, H3MEPEHUE, MOJICIb,
SIBJIICHUE, TTAPHUKOBBIN d(D(PEKT, TEXHOIOT S, MAaTEPUATIBI.

®dusnka: Marepusi, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, W30TOMBI, PAIMOAKTUBHOCTb,
MOJIEKY/Ia, DIIEKTPUICCKUHN 3apsii, TIPOBOJHUKH, IMOJIYIIPOBOJHUKHU, JUIICKTPUKH, (HOTOIIEMEHT, BEIICCTBO,
Teno, 00BbEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, PacTBOP, PACTBOPUMOCTh, KPUCTAIIMYECKAs PEIIETKa,
CIUTaBbl, (DM3MYECKHE BEIMYMHBI, CIUHUIBI MU3MEPCHUS, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3JIHI,
Connue.

buonorus:  dorocwHTe3, HObIXaHue, Owochepa, OSKOCHCTEMa, MHUHEPAIbHBIC  YIOOpCHMUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TTOPOABI, MOJIE3HBIE UCKOIIAaeMble, TOTUIUBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbI

JIMuYHOCTHBIE PE3yNIbTaThl OCBOCHHS MPOTPAMMBl OCHOBHOTO OOIEro 0oOpa3oBaHMs JOCTHTAIOTCS B
xone OOydeHHs XMMHHM B €IUHCTBE Y4eOHOW M BOCIUTATENbHOH JESITEIbHOCTH B COOTBETCTBUHU C
TPaJULIMOHHBIMU POCCUICKUMU COLMOKYJIBTYPHBIMU U JJyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMM, IPUHSATHIMU
B 001IeCTBE NMpaBWJIaMH M HOPMaMH MOBEACHUS U CIOCOOCTBYIOT MPOIlECCaM CaMOTIO3HAHUS, CAMOPA3BUTHUS
Y COLMAIN3aUU 00y4atoInXCsl.

JIn4HOCTHBIE PpE3YNBTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOLIUXCS PYKOBOJACTBOBATbCs CUCTEMOMN
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMM U pacIIMpeHHUE ONbITA ACSITEIbHOCTH Ha €€ OCHOBE, B TOM UHUCIE B
YacTH:

1) naTpUOTHYECKOTr0 BOCIIMTAHMSA:

LIEHHOCTHOI'O OTHOILEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY M HAyYHOMY HAcCJIEIUIO,
NOHMMAaHUS 3HAYeHMs] XMMUYECKOM HAyKd B JKU3HM COBPEMEHHOIO OOIIECTBa, CIIOCOOHOCTH BIAJETh
JIOCTOBEPHON MH(pOpPMAIIHCH O MEePEIOBhIX JOCTHKEHUSIX U OTKPHITHIX MHUPOBOW W OTCUCCTBCHHOW XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0ILECTBA;

2) rpa:KIaHCKOr0 BOCITUTAHMS:

IIPEJICTABICHNUS O COLUAIbHBIX HOpPMax W IpPaBUJIAX MEXJIMYHOCTHBIX OTHOLIEHUW B KOJUIEKTHBE,
KOMMYHHMKAaTHBHON KOMIIETEHTHOCTH B OOLIECTBEHHO IOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKON U
JIPYTUX BUJAX JI€ATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HONW COBMECTHOW JEATEIbHOCTU IPU BBITOJIHEHUU
y4eOHBIX, I[O3HABATEJIbHBIX 3a/1a4, BBIIOJIHEHUHM XUMHUYECKUX HKCIEPUMEHTOB, CO3JIaHUU YUEOHBIX
IIPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B NPOLIECCE 3TOW y4eOHOW JEesATENbHOCTH,
TOTOBHOCTH OLICHMBAaTh CBOE IOBEACHHME M IOCTYNKHM CBOUX TOBApUUIEH C IMO3ULIUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE M XUMHYECKOH peakluu, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAyKH M COCTABISIOLIME OCHOBY JJISi MOHUMAHMS CYIIHOCTH Hay4HOM
KapTUHBl MHpa, NPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHUSI MPHUPOIBI, B3aUMOCBS3AX
YyeJlIoBeKa C MMPUPOAHOM CPeAoi, O POIM XMMHUH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

M03HABaTEJIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MOJTYYEHHE HOBBIX 3HAHUN MO XUMUU, HEOOXOIUMBIE JIJIs
00BsICHEHHsI HAOIIOIaeMBbIX IPOLECCOB U SBJIEHUH, MO3HABAaTEIbHON, MH(OPMAIIMOHHON U YMTATENIbCKOMN
KyJAbTYpbl, B TOM YHCJE€ HABBIKOB CAMOCTOATEIbHOW pabOThl C Yy4YEOHBIMU TEKCTaMH, CIPaBOYHOMU
JUTEPaATypOH, TOCTYITHBIMH TEXHUUECKUMH CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

uHTEpec K OOy4YeHMI0 U [I03HAHUIO, JHOOO03HATENBHOCTh, TOTOBHOCTH M CIHOCOOHOCTh K
caM00Opa30BaHUIO, TPOEKTHOW U  MCCIEA0BAaTENbCKOW JIEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBaHHUSI KYJIBTYPHI 310POBbS:

OCO3HAHME LIEHHOCTH >KU3HM, OTBETCTBEHHOTO OTHOUIEHHMSI K CBOEMY 37I0POBbIO, YCTAaHOBKM Ha
3I0pOBBIA 00pa3 JKW3HMU, OCO3HAHHWE TIOCIEACTBUA U HENPHUSITHE BPEIHBIX MNPUBBIYEK (YHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHKOB, KYpPEeHHSs), HEOOXOAMMOCTH COOJIOACHUS TPaBMJI 0€30TaCHOCTH MPH OOpAIICHUH C
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHOM KU3HU;

5) Tpy10BOr0 BOCIIUTAHMA:

MHTEpeC K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil u Tpyna pa3inyHOTO poja, YBaXEHHE K TPydy U
pe3yabTaTaM TpyIAOBOH JESITEIbHOCTH, B TOM YUCIJIE HA OCHOBE IPUMEHEHHUS NIPEIMETHBIX 3HaHUHN 10 XUMUH,
OCO3HAHHBIM BBHIOOP WHAMBHUAYAJIbHON TPAaeKTOPUM MPONOJKEHHsS] OOpa30oBaHUS C YYETOM JUYHOCTHBIX
UHTEPECOB M CHOCOOHOCTH K XHUMHUH, OOILIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHENIHOM
NpoQeCCUOHAIBHONW JI€ATEIBHOCTH M PA3BUTHUA HEOOXOAMMBIX YMEHMH, TOTOBHOCTb aJalTHpPOBaThCsi B
Ipo¢eCCUOHAILHON Cpeae;

6) IKOJIOrN4eCKOro BOCIIHTAHHUS:

9KOJIOTMYECKH 1Ie71eCO00pa3HOe OTHOIIEHHE K MPHUPOJEC KaK MCTOUYHHUKY KH3HM Ha 3eMiie, OCHOBE €€
CYIIECTBOBAHMS, IIOHMMAaHHE IIEHHOCTH 3I0pOBOro M ©Oe3omacHOro oOpas3a JKU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/J0POBBIO, OCO3HAHUE LIEHHOCTU COOJIIOIEHUS
npaBui 0€30MaCHOTO MOBEACHUS MPU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYalUAX, YTPOXKAIOIIUX 30POBbIO
1 JKU3HH JIIOJICH



CHOCOOHOCTH TPHUMEHATh 3HAHUS, NOJIydaeMble MpPU HM3YYEHUH XHMUH, IS pELIeHHs 3ajad,
CBA3AHHBIX C OKpYXKAaloLEeHd IPUPOJHOM CPENOH, Ui IOBBIIMICHHUS YPOBHS JKOJIOTMYECKOW KYJIBTYPBI,
OCO3HaHMs IOOANTBHOIO XapakTepa 3KOJOTHUECKUX MPOOJeM M MyTed UX PelIeHHs MOCPEACTBOM METOIOB
XUMHH, SKOJIOTHYECKOIO MBIIIJIEHHSI, YMEHUSI PYKOBOJICTBOBATbCS UM B II03HABAaTEIbHONW, KOMMYHUKAaTUBHOM
U COLIMAJIbHOU ITPAKTHUKE.

METANPE/IMETHBIE PE3YJIbTATBI

B cocraBe meTanpenMeTHBIX Pe3yJabTaTOB BBIACIAIOT 3HAYUMbIE TSI POPMUPOBAHHST MUPOBO33PECHUS
oOImieHay4Hble TIOHATHS (3aKOH, TEOpHs, MPHUHLUI, THIIOTE3a, (aKT, CUCTeMa, MPOIECC, SKCIIEPUMEHT U
JPYTo€.), KOTOPbIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETAaX U IO3BOJSIOT Ha OCHOBE
3HaHUH M3 JTUX MPEeaIMETOB (OPMUPOBATH MPEJACTABICHHE O IIEJIOCTHOW HAyyHOW KapTWHE MHpa, U
YHHMBEpCaJbHble Yy4yeOHblE JEHCTBUS (IIO3HABATEIbHbIE, KOMMYHUKATUBHBIE, PErYISATUBHBIE), KOTOpHIE
o0ecrnieunBalOT (OPMHUPOBAHME TOTOBHOCTH K CAaMOCTOATENBHOMY IUIAHHPOBAHHIO U OCYIIECTBICHHIO
y4eOHOI IesITeTbHOCTH.

ITo3HaBaTe/ibHbIE YHHBepCaJIbHbIe yUeOHbIe AelicTBUS

Ba3oBble Jioruyeckue aeiicTBus:

YMEHHUSI UCII0JIb30BATh NPUEMBI JIOTHYECKOTO MBILUIEHUS IIPU OCBOEGHUU 3HAHUM: PACKPHIBATh CMBICI
XUMHUYECKUX MMOHATHH (BBLAEIATh MX XapaKTepHbIE NPU3HAKU, YCTAHABIMBAaTh B3aUMOCBSI3b C JAPYTUMU
MOHSATHUSIMH ), UCTIOJIB30BaTh MOHSTHS U OOBSICHEHUS OTJCIBHBIX (PAKTOB U SBJICHUMN, BEIOUPATh OCHOBAHHS
U KPUTEPUU JJIS1 KITACCH(PHUKAIINY XUMUYECKHUX BEIIECTB U XMMUYECKUX PEAKIUH, YCTaHABIMBATh IPUYNHHO-
CIIEICTBEHHbIE CBS3M MEXKJy OOBEKTaMU H3YYEHHs, CTPOUTH JIOTHUECKHUE PaCCyX ACHUs (MHIYKTHBHBIC,
JI€IYKTUBHBIE, IO aHAJIOTUH ), J€JIaTh BHIBOJIbI U 3AKJIFOUECHMUS;

YMEHHME TPUMEHATh B IMPOLECCe TII03HAHUA TMOHATUSA (IIpeIMETHblE U METalpEeAMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIC) MOJIEIH, UCTIONb3YeMbIe B XHMMHH, MPEOOPa30BBIBATh HIMPOKO MPHUMEHSEMBIE B
XUMHUHM MOJIEJIbHbIE MPEACTABICHUS — XUMHUYECKHI 3HaK (CHMBOJI 3JIEMEHTAa), XUMHUUecKas (opmyna u
yYpaBHEHHE XMMMUYECKOM pEakUuud — IpPU pPELIEHUU Y4eOHO-IIO3HABATENIBHBIX 3aJad, C Y4ETOM JTHUX
MOJIEJIbHBIX MPEICTABICHUN BBISBIATH U XapaKT€PU30BaTh CYIIECTBEHHbIE TPU3HAKU U3y4aeMbIX OOBEKTOB —
XUMHYECKMX BEIIECTB M XMMHMUYECKMX pEaklMW, BbBIBIATH OOLIME 3aKOHOMEPHOCTH, HPHUYMHHO-
CJIEICTBEHHBIE CBSI3U U MPOTUBOPEUNS B U3yUaEMBbIX IIPOLECCAX U SBICHUSIX.

Ba3oBble ucciaenoBarejibckme 1eicCTBUSA:

YMEHHME HCMOJIb30BaTh IMOCTABICHHbIE BONPOCHI B Kaue€CTBE MHCTPYMEHTA IIO3HAHUSA, a TaKXke B
KaueCcTBE OCHOBBI JJIs1 (POPMUPOBAHUS THIIOTE3bI 110 MPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXKICHMUI;

PUOOPETEHNE ONBITA O MJIAHUPOBAHUIO, OPTAHU3AIMU U IPOBEACHUIO YUEHUUYECKUX SKCIIEPUMEHTOB,
yYMEHHE HaOJI0AaTh 3a XO/IO0M IMpoIlecca, CaMOCTOATEIbHO MPOTHO3UPOBATh €ro Pe3ynbTar, (pOpMyINpOBaTh
00001IeHNsT ¥ BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOTO OIbITa, MCCIENOBaHMS, COCTAaBIATH OTYET O
npojenaHHou padore.

Padora ¢ nundopmanueii:

YMEHHE BBIOMpATh, aHAM3UPOBATH W MHTEPIPETHPOBATh MH(OPMALIMIO PA3TUYHBIX BHJIOB U (opM
IPEJICTaBICHUS, MOJy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (HAy4HO-TIOMYJSIpHAs JUTEpaTypa XHUMHUYECKOTO
coJiepXaHusi, ClpaBOYHble MOcoOus, pecypchl MHTepHeTa), KpUTHUECKH OIEHHBATh MPOTUBOPEUHBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIHio;

YMEHHE TPUMEHATh pa3jIMuHble METOIbl W 3allpochl NpH TOUCKE U OTOOpe HHPOpPMALUU HU
COOTBETCTBYIOUIMX JaHHBIX, HEOOXOMUMBIX JJsi BBINOJIHEHHS Y4YEOHBIX M IMO3HABATEJIbHBIX 3ajiau
ONpefeNI€HHOTO0  TUMa, MNPUHOOpPETeHHWe OoMmbITa B OOJIACTH  MCMOJNb30BaHMUS  HMH(DOPMALMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTHH, OBJIaJileHNE KYJIbTYpOi aKTUBHOTO HMCIIOJIb30BAHUS PAa3IMUHBIX MOWCKOBBIX
CUCTEM, CaMOCTOSTEIbHO BbIOUPAaTh ONTUMANIbHYIO (hOpMY MpeACTaBICHUS HHPOPMALMK U WILTIOCTPUPOBAThH
peliaeMble 3a/Jaud  HECJIOXHBIMU CXE€MaMH, JuarpamMmamu, JIpyruMu QopmamMu Trpaduku U HUX
KOMOMHAILIMSIMHU;

YMEHHE HUCMOJb30BaTh U aHAJIU3UPOBATH B Ipoliecce yueOHOW M HCCIIeN0BAaTENbCKON N1eATEIbHOCTH
UHGOPMAIIMIO O BIMSHUM TMPOMBIIUIEHHOCTH, CEJIBCKOTO XO3sIiCTBA M TpaHCIOpPTa Ha COCTOSHUE
OKpY’Karolel MPUPOAHON CPEIbl.

KomMMmyHHKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

YMEHUS 33/1aBaTh BOMPOCHI (B XOJ€ Auanora u (WiM) IUCKYCCHH) TIO CYIIECTBY OOCYKIaeMOW TEMHI,
bopMynupoBaTh CBOM MPEATIOKEHHS OTHOCUTEIHHO BBIMOIHEHUS MTPEITIOKEHHON 3a/1a4H;

YMEHHSI TPEJCTaBISATh IOJyYEHHBIE pE3YJIbTaThl IM03HABATENIbHON [EATENbHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JejaTh MPE3eHTALNI0 PEe3yJbTaTOB BBHINOJHEHHUS XMMHYECKOTO HSKCIIEpUMEHTa
(J1abopaTopHOTO OIBITA, JTAOOPATOPHON PAOOTHI IO UCCIICTIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO ITPOCKTA);



yMEHHUS y4yeOHOro COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOW IMO3HABAaTENbHOU U
UCCIIEIOBATENILCKON JIEATEIbHOCTH TPH PELICHUHM BO3HUKAIOUIMX IpOOJeM Ha OCHOBE yuéra oOmmx
MHTEPECOB U COMIACOBAaHUS NMO3ULUH (00CYKIAeHUsI, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIHS
COBMECTHBIX JICHCTBUH, OTpEe/IeIeHNEe KPUTEPUEB TI0 OLIEHKE Ka4eCTBa BHIIOJIHEHHOW PabOThI U IpyTHE).

PeryasiTuBHbBIC yHHBepcabHbIe y4eOHbIe 1eCTBHSA:

YMEHHE CaMOCTOSTENbHO ONpEAENATh LEJNU JACSITEIbHOCTH, IIJIAaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJIMPOBaTb W TpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATENLHOCTh, BBIOMpaTh Hamboiee
3¢ deKTUBHBIE CIOCOOBI pEelIeHUs YYeOHBIX M TO3HABATEIBHBIX 33]a4, CAMOCTOSTEILHO COCTABIATH WU
KOPPEKTUPOBAaTh MPEJIOKECHHBIM AJITOPUTM JEHCTBUM INPU BBINOJIHEHUM 3aJaHUN C Y4ETOM IIOJIIY4CHMS
HOBBIX 3HaHHMH 00 M3y4aeMbIX O0ObEKTaX — BEUIECTBAX U PEAKLHUAX, OLIEHUBATH COOTBETCTBHE MOIYYEHHOTO
pe3yabrara 3asBICHHOM 1I€JIM, YMEHUE HCIOJb30BaTb M AaHAIM3UPOBATh KOHTEKCTHI, NpEAJiaracMble B
YCJIOBUH 3aJaHUM.

HPEAMETHBIE PE3VJIBTATbBI

B cocraBe mpenMeTHBIX pe3yiabTaTOB IO OCBOCHMIO 00S3aTEIBHOIO COAEPIKAHMS, YCTaHOBJIIEHHOTO
JTaHHOU QenepanbHON pabodell MpOTrpaMMOi, BBIIEISIFOT: OCBOCHHBIC OOYYAIOIIMMHUCS HAaydHBIC 3HAHUS,
YMEHUS U CIIOCOOBI ICHCTBHM, crienn(uIecKre i IPeAMETHON 001acTH «XUMUS», BUABI IEATEITLHOCTH IO
MOJTYYEHHUIO0 HOBOTO 3HAHMS, €T0 MHTEPIIPETALNH, TPe0OPa30BaHHUIO U MPHUMEHEHHUIO B PA3JIMYHBIX y4EOHBIX
Y HOBBIX CUTYaIUsIX.

K xonmy oOyuenus B 8 kJiacce mpeIMeTHBIE pe3yibTarbl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkarhb
c(OpPMHPOBAHHOCTD y O0YJAIOIINXCS YMEHH:

® pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IOHSTHH: aTOM, MOJIEKYJIa, XMMHUYECKUH SIIEMEHT,
IIPOCTOE BEILECTBO, CIOXKHOE BEUIECTBO, CMECh (OAHOPOAHAS W HEOJHOPOIHAs), BaJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHasi U MOJIEKYJsSIpHasi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas [0l XMMHUYECKOTO 3JI€MEHTa B COEAMHEHUHU, MOJSPHbIA OO0BbEM, OKCHI, KHUCIIOTa,
OCHOBaHHUE, COJIb, DJIEKTPOOTPULIATENILHOCTb, CTENEHb OKUCIEHMS, XMMMUYECKas peaxius,
KJIacCU(UKAIUs peakUuil: peakuuu COECIUHEHMs, PEaKlIMH Ppa3JIOKEHUs, peaklUy 3aMelleHus,
peakuuyu oOMeHa, 3K30- U SHIOTEPMUYECKUE pEaKIMH, TEMI0oBOM 3((EeKT peakiuu, s1po aroma,
ANIEKTPOHHBIN CJION aToma, aroMHas opOWTajb, paJuyc aroMa, XMMHUYecKas CBs3b, MOJIIpHAs U
HENoJIsipHasl KOBaJCHTHAsl CBSI3b, MOHHAs CBA3b, MOH, KATMOH, aHMOH, PAacTBOp, MaccoBas IO
BelecTBa (MPOIICHTHAs! KOHIICHTPAIIMsI) B paCTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUN W MPUMEHSTH 3TU MOHATHUS IpU
ONMCAHUU BEUIECTB U UX MPEBPAIECHU;

® CIOJIb30BaTh XMMMUYECKYK0 CHMBOJIUKY Ul COCTaBlieHUS (OpMya BEIIECTB U ypaBHEHUH
XUMHYECKUX PEAKIIHI;

® OIpeleNsTh BaJIEHTHOCTb aTOMOB 3J€MEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb OKHCIEHHS
AJIEMEHTOB B OWMHApHBIX COEIMHEHUSX, NMPHUHAUIEKHOCTh BEUIECTB K OIpPENeIEHHOMY Kiaccy
coequHEeHUI no Gopmynam, BUJ XUMHUYECKONW CBSI3U (KOBaJEHTHAss U MOHHAs) B HEOPraHUYECKUX
COETMHEHUSIX;

e packpbiBath cmbica [lepnonnueckoro 3akoHa [[. M. MeHnaeneeBa: n1eMOHCTpUPOBATH MOHUMaHUE
NEPUOINYECKOW 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT MX T[OJOKEHUS B
[lepuonnueckoil cucreMe, 3aKOHOB COXPAHEHUS MacChl BEUIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEeHHMsI, 3aKoHa ABOTaipo;

® ONUCBHIBaTH W XapakTepu3oBaTh TabmuuHylo ¢opmy Ilepuoguueckoit CUCTEMBI XUMHUYECKUX
AIIEMEHTOB: pa3MyaTh MOHATHS «JaBHas noArpymnna (A-rpymnma)» u «mobounas noarpynna (b-
rpymnma)», Majable U OOJIbIINE MEPUOJIbI, COOTHOCUTh 0003HAYEeHHMsI, KOTOpPblE UMEIOTCS B TalyuLe
«llepuonnueckass cucrema xumuyeckux osnaeMeHtoB [[. . MengeneeBa» ¢ 4YHUCIOBBIMHU
XapaKTepUCTUKaMH CTPOCHHUS aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjipa, 001ee Ynucio
AIIEKTPOHOB U PACIIPENIETICHUE UX 110 JIEKTPOHHBIM CI0SIM);

e iIaccu(UUUPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPraHMUYECKHE BEUIECTBA, XMMHYECKHE peaKluu
(0 YMCITy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEIUIOBOMY (D (PeKTy);

® XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIECTB PA3JIMYHBIX KIIACCOB,
MOJATBEPXkKAasi ONUCAHUE MPUMEPAMU MOJIEKYISIPHBIX YPaBHEHHH COOTBETCTBYIOLIUX XUMHUYECKHX
peaKIunii;

® [IPOrHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX IPEBPAILECHUN B PA3JINYHBIX YCIOBHUSIX;



BBIUNCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEILECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JeMeHTa Mo (opMylne COeIMHEHMs, MAacCOBYIO JIOJIIO BELIECTBA B PacTBOpE,
IIPOBOAUTH PACYETHI 10 YPABHEHUIO XMMUYECKOU PEaKIIUH;

IPUMEHSATh OCHOBHBIE ONEPALUU MBICIUTEIBLHON AESITEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
00o01IeHne, CUCTeMaTU3aluio, KIacCU(UKAIUIO, BBISBICHHE MPUYMHHO-CIECCTBEHHBIX CBS3EH —
JUISL W3YYEHUS CBOMCTB BEIECTB M XUMHYECKUX PpEaKIMM, €CTECTBEHHO-HAay4YHbIE METOJIbI
MIO3HAHUS — HAOJII0/IEHUE, U3MEPEHUE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (peajbHbl U MBICICHHBIN);
CJIEZIOBATh TpaBWJIaM IOJb30BAHUSA XUMHUYECKOW IMOCYJOH M JIabOpaTOpHBIM 00OpyIOBaHHEM, a
TaKXKe MpaBuiiaM OOpalIeHHs C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMH IO BBITIOTHEHUIO
7a00paTOPHBIX XWMHUYECKHX OIBITOB IO MOJYyYCHHI0O M COOMpaHHIO Tra3000pa3HBbIX BEIIECTB
(Bomoposa M KHCIIOpOZa), NPUTOTOBICHUIO PAaCTBOPOB C ONpEAEHEHHOM MaccoBOW JoJeit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh W IPOBOAMTH XHUMHUYECKUE SKCIEPUMEHTHI IIO
paclo3HaBaHUIO PACTBOPOB IENOYEH M KUCIOT C IOMOIUBIO HMHJIUKAaTopoB (JIAKMYC,
denondrasenH, METUIOPAHX U IPYTHE).

K xoHny oOydeHus B 9 kjacce mpeaMeTHblEe pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpakaTh
c(OpPMHPOBAHHOCTH y OOYJAOLINXCS YMEHUN:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHMOH, IIPOCTOE BEILECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb, AIEKTPOOTPULIATEIILHOCTD,
CTETICHb OKUCIICHUS, XUMHUECKasi PEaKIysi, XHMHUUECKasi CBSA3b, TEIUIOBOU 3((EeKT peakiiuu, MOJb,
MOJISIPHBIA 00BEM, PacTBOp, SIEKTPOJHTHI, HEIIEKTPOIMTHI, AIEKTPOIUTHUYECKAsT TUCCOIHALINS,
peaKkIy MOHHOTO OOMEHa, KaTalu3arop, XMMUYECKOe pPaBHOBECHE, OOpaTHUMbIE U HEoOpaTuMbIe
peaklny, OKUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMH, OKHCIUTENb, BOCCTAHOBUTENb, OKHCIEHUE
U BOCCTAHOBJIICHHE, aJUIOTPONHUsA, aM(pOTEPHOCTb, XUMHUYECKasi CBs3b (KOBaJICHTHAs, WOHHA,
MeTaJlJIn4YecKas ), KpUCTaJuInyecKas peléTka, Koppo3usi METAJUIOB, CIUIaBbl, CKOPOCTh XUMUYECKON
peakuuu, npenesibHo nonyctumas konmentpauus [IJIK BemecTsa;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHSATUN U MPUMEHSTH 3TH MOHSATHUS TIPU
OTIMCAaHWU BEIIECTB U UX MPEBPAILICHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHUKY JJIsi COCTaBl€HMUsI (GOpMyNl BEIIECTB M ypaBHEHUN
XUMHYECKUX PEAKIIHI;

ONpEAENATh BAJICHTHOCTb W CTENEHb OKHUCIEHUS XHUMHUYECKHX D3JEMEHTOB B COEIMHEHMSIX
Pa3IUYHOIO COCTaBa, MPUHAMJIEKHOCTh BELIECTB K OINpeNeI€HHOMY KIAacCy COEIUHEHHM IO
dbopmynaM, BUJ XUMHUYECKOW CBSI3M (KOBaJIEHTHasl, MOHHAs, METAJNINYECKasi) B HEOPraHUYECKUX
COEMHEHUAX, 3apsil MOHA MO XMMHYECKOW (opMmyle, XapaKTep cpeabl B BOIHBIX pacTBOpax
HEOPraHMYECKUX COECTUHEHUM, TUIl KPUCTAJUIMYECKOW PEeIIETKY KOHKPETHOIO BELIECTBA;
packpeiBath cMmbici llepmonnueckoro 3akona J[. M. MeHnneneeBa W JI€MOHCTPUPOBATh €T0O
MOHMMAaHUE: OIUCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuonnueckoir cucremsl
XUMHYECKHX SJIEMEHTOB: pa3iuyaTh MOHATHSA «IJIaBHas moArpymnmna (A-Tpymma)» u «11o0ovHas
noarpynmna (b-rpynmna)», manble u Oonbllive TEPUONbI, COOTHOCUTH OO0O3HAuUEHUs, KOTOpbIE
UMEIOTCS B TEPUOJUYECKON TaOiauIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sApa, oOliee Yucio 3JIEKTPOHOB U paclpeiesieHHue UX 1o
AJIEKTPOHHBIM CJI0SIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX
COEIMHEHUH B Mpezenax MajiblX MEPUOJOB U ITIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTaHWYECKHE BEIIECTBA, XMMHUYECKHE PEaKIUU
(10 YMCIIy U COCTaBy y4acTBYIOIIUX B PEaKIMH BEIIECTB, MO TEIJIOBOMY 3PQEKTY, 10 U3MEHEHUIO
CTEMEeHEW OKUCICHUSI XUMHUUECKHUX AJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIHME W CHENU(PUISCKHE XUMHUUYECKHE CBOWMCTBAa TMPOCTHIX H
CJIOXHBIX BEIIECTB, TOATBEPKIasi OMHCAHUE MPUMEPAMH MOJICKYISIPHBIX W MOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

COCTaBJISITh YPABHEHHUSI NIEKTPOIUTUUYECKOW AMCCOLMALIMM KHUCIIOT, IIENOYEN U COJeH, MOJIHbIE U
COKpalIEHHbIE ypaBHEHHUS peakluil MOHHOTO OOMEHa, ypaBHEHHUS pPEaKIUil, MOITBEPKIAIOIINX
CyILIECTBOBAHUE N'€HETUYECKOM CBSI3M MEXK]y BEIIECTBAMU Pa3IUYHBIX KIJIACCOB;

pacKphIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUU MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OajaHca 3TUX peakluil;

IIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT X CTPOEHHS, BO3MOKHOCTU MPOTEKAHUS
XUMUYECKHUX MPEBPALICHUI B PA3JIMYHBIX YCIOBUSIX;



BBIUNCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEILECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JeMeHTa 1o (opMyle COeIMHEHHs, MacCOBYIO JIOJI0 BEIIeCTBa B pPAacTBOpE,
IIPOBOAUTH PACYETHI 10 YPABHEHUIO XMMUYECKOU PEaKIIUH;

co0OMrofaTh MpaBUiIa IOJIB30BAHUS XMMUYECKOH IOCYHOH M J1aGopaTopHBIM O0OpYIOBaHMEM, a
TaKXKe IMpaBHja OOpaIleHUs] C BEUIECTBAMU B COOTBETCTBHUHM C WHCTPYKIMSIMU IO BBITIOJHEHUIO
7a00paTOPHBIX XWMHUYECKHUX OIBITOB IO TMOJNYYCHHIO M COOMpPaHMIO Tra3000pa3HBIX BEIIECTB
(aMMHaKa 1 yIJIEKHUCIIOro Iasa);

IPOBOJIUTh  pEaKLUUH, MOATBEP)KIAIOIIME KAaueCTBEHHBIM COCTaB  PA3JIMYHBIX  BELIECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOpHUI-, OpOMHI-, MOIUA-, KapOoHaT-, ¢ocdar-, CUIUKAT-,
cynb(har-, TUIPOKCUA-NOHBI, KATHOHBI aMMOHUS U MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE
B BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX BEILLIECTB;

IPUMEHSTh OCHOBHBIE ONEPALUU MBICIUTEIBLHON AESITEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
00001IeHNe, CHCTEMaTU3aluIo, BBISBICHHE NPUYMHHO-CICICTBEHHBIX CBA3€H — ISl M3y4YCHHS
CBOMCTB BELIECTB M XUMHUYECKUX pEaKLUUH, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
HaOJII0/IeHNE, U3MEPEHUE, MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaunuecTBO 4yacoB

Ne JnekTpoHHbIe (LM pPOBbIE)
HanmeHoBaHue pa3iesioB U TeM MPOrpaMMbl Kourpoabusie | IIpakTuyeckue
n/n Bcero oOpa3oBare/ibHbIE pecypchl
padoTbI padoTbI
Pa3nen 1. [lepBoHauajibHbIe XUMHYECKHE MOHATHS
Xumust — BakHas 00J1aCTh €CTECTBO3HAHUS U
1.1 Ny 5 2 bubmuoreka LIOK https://m.edsoo.ru/7f41837c
MIPAKTUYECKOM eI TEIIbHOCTH YEIOBEKa
1.2 BemecTBa n XUMHUYECKUE PEAKITUN 15 1 bu6mmoreka IL{OK https://m.edsoo.ru/7f41837c
Hroro mo paznery 20
Pa3nen 2. Baxkneiilue npeacTaBuTe1d HEOPraHMYeCKUX BelIECTB
2.1 Boznyx. Kucnopon. [lonstue 06 okcunax 6 bu6mmoreka IL{OK https://m.edsoo.ru/7f41837c
2.2 Bonopona.[lonstue o kuciorax u cossx 8 bubnuotexa LIOK https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [loHsTHE 00 OCHOBaHUAX 5 1 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41837c
2.4 OcHoOBHBIE KJIacChl HEOPraHUYECKUX COEAMHEHUN 11 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. [lepuoguyecknii 3axoH u [lepnoguveckas cucreMa xumudeckux 3j1eMeHToB JI. U. MenaeneeBa. CtpoeHue aToM0oB. XMMH4Y€CKasl CBA3b.

OKHCANTENBLHO-BOCCTAHOBUTEIbHBIE pPe€akuuu

Ilepuognueckuit 3akoH u Ilepuonnueckas

3.1 cHUcTeMa XMMUYECKUX anemeHToB []. U. 7 bubnuoreka L1OK https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
X .0 -
3.2 FIMHHACCRAT CBA3H. LRHCIHTEIRHO 8 1 bu6mmoreka ILIOK https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEIIbHBIC PEAKIIUU
Wroro mo pazneny 15 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmoteka IIOK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5
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TEMATHYECKOE IINTAHUPOBAHHUE 9 KIIACC

Koau4yecTBo 4yacoB

Ne DJIeKTpOHHbIe (LM (ppOBHIE)
HauMmenoBanue Pa3aesaoB U TEM IMPOrpaMmbl KOHTpO.HbHLIe HpaKTuquKne
n/n Bcero oOpa3oBare/ibHbIE pecypchl
padoTsI padoTsI
Pa3nen 1. BenecTBO M XUMHYeCKHE PeaKIIUH
IT e OneHue i
1.1 OFTOPEHHUC 1 YIITYDICHHS SHAHMI OCHOBHAX 5 1 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
paszesnoB Kypca 8 Kiacca
OcHOBHBIE 32aKOHOMEPHOC ecK
1.2 H BHUH HOMCPHOCTH XHMIHCCIHX 4 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
peakiui
C) . X
1.3 FICKTPOTHTHIHACCIAT AHCCOMMATIA AMIHECKHe 8 1 1 Bu6morexa LIOK https://m.eds00.ru/7f41a636
peaKkIuu B pacTBOpax
Hroro no pazneny 17
Paznea 2. HeMeTa/JILI M X COeIHHEHUSA
06
2.1 HH1as XApAKTCPHCTHIA XUMITCCKHX STEMEHTOB 4 1 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
06
2.2 tas xaparrep HCTHK? XUMHIHCCIHX STEMERTOB 6 bubmunoreka I{OK https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u €€ coeuHeHus
06
2.3 TS XEPAITCPHUTIINA XIMIHOCITIX JNCHCHTOR 7 1 bubnuoreka L1OK https://m.edsoo.ru/7f41a636
VA-rpynmnsl. A30T, Gpocdop U UX COETUHEHUS
OO1as xapakTepuCcTUKa XHMHUUYECKHUX JIEMEHTOB
2.4 IVA-rpynnsl. Yriepoa 1 KpeMHUH U UX 8 1 2 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
COETMHEHUS
Hroro no pazneny 25
Pasznes 3. MeTauibl M UX COeTUHEHUS
3.1 OO0111e cBOIiCTBA METAILIIOB 4 bu6mmoreka L{OK https://m.edsoo.ru/7f41a636
3.2 Baxuetimme MeTaIbl B IX COCTHHCHUS 16 1 2 but6moreka [1OK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus U OKpy:Kawas cpeaa
4.1 BemecTBa 1 Marepuaibl B )KU3HHU YETIOBEKA 3 bubnmoreka ITOK https://m.edsoo.ru/7f41a636
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Hroro no pazneny 3
PeszepBHOE Bpemst 3 bubnmoreka [TOK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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IHHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
JJIeKTPOHHbIE
Ne
° Tea ypoxka Beero undgpoBbie
n/n oOpa3oBareibHbIE
4acoB
pecypcsl
1 [Ipeamer xumuu. Posib XuMuu B KU3HU YesioBeka. Tena u 1 bu6moreka [IOK
BEILIECTBA. https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOMAX MTO3HAHUS B XUMHH 1 bubmorexa [JOK
A ‘ https://m.eds00.ru/ff0d227e
3 [TpakTraeckas pabora Ne 1 «IIpaBuia paboThl B 1abOpaTopuu U 1 bubmuoteka [IOK
npuémbl 00palIeHus ¢ 1a00paTOpHBIM 000PYIOBAHUEM https://m.edsoo.ru/ff0d23dc
bubmuoreka [IOK
4 q . . 1
UCThIC BerecTBa U cMecu. CriocoOsl pa3aeneHus: cMmecei https://m.edsoo.ru/ffod26ca
5 [TpakTraeckas pabora Ne 2 «Paznenenue cMeceit (Ha mpumepe 1 bubmuoreka [IOK
OYUCTKH MOBAPEHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
bubmuoreka [IOK
A . 1
6 TOMBIH MOJICKYITH https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE AIIEMEHTBI. 3HAKU (CUMBOJIBI) XUMHUECKUX 1 bubmuoteka [IOK
2JIEMEHTOB. https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIOXKHBIE BEIIECTBA 1 bubmorexa [JOK
P H ' https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUCHHUE 1 bubmorexa HOK
YIAPHO® ¥4 ' https://m.edsoo.ru/ff0d2d50
10 3aKoH MOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUUecKas (hopMyra. 1 bubnuorexa [IOK
BaneHTHOCTS aTOMOB XMMHYECKHUX JIECMCHTOB. https://m.edsoo.ru/ff0d2eae
1 OtHocuTenbHas aToMHas Macca. OTHOCUTENbHAS MOJICKYIISIpHAs 1 bubmmoteka [IOK
Mmacca. https://m.edsoo.ru/ff0d323c
12 MaccoBas 70151 XUMHUYECKOTO JIEMEHTa B COSTMHECHUH 1 bubmorexa [JOK
A s ’ https://m.edsoo.ru/ff0d350c
bubmmoreka [IOK
13 K . Mons. M ) 1
oNM4ecTBO BerecTBa. Mok, MolsipHas Mmacca https://m.edsoo.ru/ff0d5230
butmmoreka [IOK
14 ) . X . 1
W3WYECKHE U XUMUYECKUE SIBICHUS. XUMUYECKash PeaKIIus https://m.edsoo.ru/ffod37fa
15 [Ipu3Haky 1 yCI0BHS IPOTCKAHHUS XUMHUUYSCKUX PEaKIUH 1 bubmorexa [JOK
p Y p peaKHi. https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpPaHCHHS MACCHI BEIIECTB. XMMUUYSCKHE YPAaBHCHUS 1 butmmorexa TIOK
P Hl ' P ' https://m.edsoo.ru/ff0d3b88
Brruucnenust koMyecTBa, MacChl BEIIECTBA IO YPaBHEHUSIM bubmmoreka [IOK
17 . 1
XUMUYECKUX PEAKIUAN. https://m.edsoo.ru/ff0d5708
Knaccudukarnus XuMAYECKUX peakiuii (COeTUHEHHS, bubmmoreka [IOK
18 1
pa3IoKEeHHUsI, 3aMEeIICHS, OOMEHa). https://m.edsoo.ru/ff0d3f34
19 O0001eHne 1 cucTeMarn3alus 3HaHNi. 1 bubmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

https://m.edsoo.ru/ff0d40c4

Kontponbhas pabota Nel o Teme «BemiecTBa 1 XUMHYECKHE

bu6mmoreka IIOK

20 peaKumny https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs rasos. Cocras Bo3ayxa. Kucinopog — bu6naunoreka IIOK
AJIEMEHT U MPOCTOE BeecTBO. O30H. https://m.edsoo.ru/ff0d448e
99 du3nUecKre 1 XMMHUYECKHUE CBOMCTBA KHCIIOpoAa (PeaKinu bubmuoreka [IOK
okucnenus, roperue). [lonstue o6 okcumax. https://m.edsoo.ru/ff0d4614
93 Cnoco0bI MoTy4YeHus: KUCJIOpoa B JIA0OpaTOpUH U bubmuoreka [IOK
MPOMBINLICHHOCTH. [[puMeHenune kuciaopoaa. https://m.edsoo.ru/ff0d497a
TernoBoi 3PPeKT XUMUIECKON PEAKITUH, TOHITHE O
24 TEPMOXUMUYECKOM ypaBHEHUH, 9K30- U SHIOTEPMHUUECKUX bubmorexa IOK
https://m.edsoo.ru/ff0d4790
peaxusx.
o5 TormBo (He(Th, Yyroiab U MeTaH). 3arps3HeHHE BO3IyXa, Bubmuoreka [HOK
CIIOCOOBI €ro NMpeAoTBPALLEHUS. https://m.edsoo.ru/ff0d4c4a
26 [Tpaktudeckas padora Ne 3 o teme «llomyuenue u coonpanue bubnuoreka [IOK
KHUCJIOpO/a, U3yYEHHUE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4ae2
97 Bonopon — snemeHT u npoctoe BemecTBo. Haxoxaenue B bubmuoteka [IOK
pUpOZE. https://m.edsoo.ru/ff0d4dd0
98 duznyeckre U XUMUYEeCKue cBoicTBa Bogopoaa. [Ipumenenue bubmmoreka [IOK
BOJIOpOJIA. https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIOTAX U COMISX. bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CniocoObI moy4eHus BOA0poia B 1a00paTOPHH. ]r?tilr?sﬂll//lr?::(lj{:o](;[rcl)ﬁf 0d4ddo
31 [Tpaktuueckas padora Ne 4 o teme «Ilonyuenue u cobnpanue bubnuoreka LIOK
BOZIOPO/A, U3YUYEHUE Er0 CBOWCTB)» https://m.edsoo.ru/ff0d4f42
32 MossipHbIil 006EM Ta30B. 3aK0oH ABOTaApO. ]r?tilr?sﬂll//lr?::(lj{:o](;[rcl)ﬁf 0d5426
33 Boruncnenust o00b€Ma, KoJruecTBa BEIIECTBa rasa Mo ero bubmmoreka [IOK
U3BECTHOMY KOJMUYECTBY BELIECTBA UIIU OOBEMY. https://m.edsoo.ru/ff0d55a0
34 Brruncienns 005EMOB Ta30B 10 YPaBHEHHUIO PEAKIIUU HA OCHOBE bubmmoreka [IOK
3aKOHA OOBbEMHBIX OTHOIIICHUH T'a30B. https://m.edsoo.ru/ff0d5708
35 ®du3nvecKre 1 XMMUYECKHE CBOHCTBA BOJBI. bubmorexa HOK
https://m.edsoo.ru/ff0d587a
. bubmmorexa [IOK
36 CocraB ocHoBaHui. [lonaTrne 00 MHANKATOpPAX. https://m.e dsog.ru I#0d5962
37 Bona xak pactBopureins. HacbleHHbIE U HEHACHIIIICHHBIE bubnuorexa HOK
pacTBOpbl. MaccoBast 10715 BEILIECTBA B pACTBOPE. https://m.edsoo.ru/ff0d5b40
[TpakTrueckas pabota Ne 5 mo reme «lIpurotosienue
38 pPacTBOPOB € ONPEACIEHHON MaCCOBOM 10JI€H PACTBOPEHHOTO bubmmorexa [JOK
BeLICCTBY https://m.edsoo.ru/ff0d5eba
39 Kontponshas padora Ne2 o treme «Kucnopon. Bonopon. Boma» E;IKZHZI;T:;?O?SJ% 0d6342
40 Okcunpl: cocTaB, Kiaccuukaiys, HOMEHKIIATypa. bubmoreka [IOK
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https://m.edsoo.ru/ff0d664e

HOJIY‘-IGHI/IG U XUMHUYECKHE CBOMCTBA KHCJIIOTHBIX, OCHOBHBIX U

bu6mmoreka IIOK

41
aM(OTEpPHBIX OKCUIOB. https://m.edsoo.ru/ff0d664e
42 OcHoBaHUs: cOCTaB, KiIaccu(pUKaIKs, HOMEHKIIaTypa bubmmorexa [IOK
' ’ Hs ypa. https://m.edsoo.ru/ff0d67ca
43 ITonydeHne n XUMHYECKHE CBOMCTBA OCHOBAaHUI bubmmorexa [IOK
i ’ https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, HOMEHKJIATypa bubmmorexa [IOK
' ’ s ypa. https://m.edsoo.ru/ffOdfee2
45 ITonmyyenne 1 XUMHUECKHE CBOIICTBA KUCJIIOT. bubmmorexa [IOK
ya ' https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIIATypa, CIIOCOOBI TTOMyYeHUS, bubmuoteka [IOK
46 .
XUMHYECKHE CBOMCTBA. https://m.edso0.ru/00ad9474
[TpakTrueckas pabora Ne 6. PemieHne skcriepuMeHTaIbHBIX
47 3a1a4 1o TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKUX bubmnorexa IIOK
a . p https://m.edsoo.ru/00ad9b7c
COEIMHEHNI»
48 ['eneTnyeckas CBS3b MEXKAY KJacCaMH HEOPraHMYEeCKUX bu6mmoreka IIOK
COEIUHEHUN. https://m.edsoo.ru/00ad9a50
bu6mmoreka IIOK
49 O060011IeHNE U CUCTEMATU3ALIUS 3HAHUIA.
H . https://m.edsoo.ru/00ad9ch2
50 KonTponbhas padota Ne3 no Teme "OCHOBHBIE KJIaCChI bubnuoreka LIOK
HEOPraHWYECKUX COeAMHEHUN" https://m.edsoo.ru/00ad9ela
51 [TepBble MOMBITKH KIACCH(PUKAIMA XUMAYECKUX AIIEMEHTOB. bubnuorexa [IOK
IToHsTHE O TpyNIIaX CXOAHBIX AIEMEHTOB. https://m.edsoo.ru/00ad9ffa
59 [Tepuonnueckuii 3akoH u [lepronnueckas cuCTeMa XMMHUIECKHUX bu6mmoreka [JOK
anemenToB J[. 1. MeHnneneena. https://m.edsoo.ru/00ada52¢c
53 ITepuoasl, rpyIImsl, 110 TIBI bubmorexa ITOK
PHOJIBL, TPYIHIBL, TIOATPYIIIL. https://m.edsoo.ru/00ada52c
butmmoreka [IOK
54 Ctpoenne aroMoB. CocTaB aTOMHBIX saep. M30Tombl.
p s1eP https://m.edso0.ru/00ada342
55 CtpoeHnne IeKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB bubmmoreka [IOK
ITepuoanueckon cucremsl [. 1. Menneneesa. https://m.edsoo.ru/00ada6bc
56 XapakTeprucTKa XUMUYECKOTO 3JIEMEHTA T10 €0 TOJIOKEHUIO B bubmmoreka [IOK
ITepuognueckont cucreme /1. 1. Meneneena. https://m.edsoo.ru/00ada824
57 3nauenue [lepuoauyeckoro 3akoHa JiJIsl pa3BUTHS HAYKU U bubmmorexa [IOK
npaktuku. [{. 1. MeHnneneeB — y4€HbIN, IEAAror U IpakIaHuH. https://m.edsoo.ru/00ada96e
58 DNEKTPOOTPHUIIATEILHOCTE aTOMOB XUMHYECKUX YIIEMEHTOB bubmmorexa [TOK
pOOTPHI ' https://m.edsoo.ru/00adaab8
bu6mmoreka IIOK
59 HonHasga XuMHUY€eCKast CBA3b.
https://m.edsoo.ru/00adac34
60 KoBanenTHas monspHass XUMHYECKAs CBI3b bubmmorexa LIOK
p ' https://m.edsoo.ru/00adaab8
bubmoreka [IOK
61 KoBaneHnTHas HemossipHasi XUMAYECKas CBA3b.

https://m.edsoo.ru/00adaab9
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bu6mmoreka IIOK

62 Crenenp OkuCIeHHS. 1 https://m.edsoo.ru/00adae28
63 OKHUCIATEIILHO-BOCCTAHOBUTEILHBIE PEAKIINT 1 Bubmiorexa IOK
PEAKIIHL. https://m.edso0.ru/00adb076
bu6moreka [IOK
64 OKucIuTeIn 1 BOCCTAHOBUTEIIH. 1 https://m.edsoo.ru/00adb076
65 KonTponbenas padora Ne4 o reme «CtpoeHue aroma. 1 bubnuoreka [IOK
XUMHYECKAs CBA3L» https://m.edsoo.ru/00adb486
N bu6mmoreka [IOK
66 O00011IeHNE ¥ cCUCTEMATU3ALUS 3HAHUIA. 1 https://m.edsoo.ru/00adb33c
. bu6mmoreka IIOK
7 ) 1
6 O00011IEHNE U cCUCTEMATH3ALU 3HAHUI https://m.edsoo.ru/00adach?
. bu6mmoreka IIOK
68 O060011IeHNE U CUCTEMATU3AIUS 3HAHUI. 1 https://m.edsoo.ru/Ffod61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

IHHOYPOYHOE IINTAHUPOBAHUE

9 KJIACC
JJIeKTPOHHbIE
Ne ugposbie
Tema ypoka i pp
n/n Bcero oOpa3oBareJibHbIE
pecypcsl
1 IIepunonnueckuii 3akoH. [lepuonnueckas cucrema 1 bubnuoreka [IOK
XuMH4ecKkux aeMeHToB . 1. Meunnencena. https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB XMMHUYECKHUX 1 bubmuotexa [IOK
IEMEHTOB IIEPBLIX TPEX NEPUOOB. https://m.edso00.ru/00adb6b6
3 Knaccugukarus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB 1 Bubmxorexa LIOK
t P P HIeCTB. https://m.edsoo.ru/00adb7e2
4 Buibl XUMUYECKOH CBSI3M U THITHI KPUCTAJUTHUECKHUX PEIIETOK 1 Bubmrorexa LIOK
A P P ' https://m.edsoo.ru/00adbac6
5 KonTponbhas padorta Nel o Teme «IloBropenue n 1
yri1yOsieHre 3HaHUM OCHOBHBIX pa3/IesioB Kypca 8 Kiiaccay
6 Kiaccudukanusi XuMHUYeCKUX peakIuii o pa3IndyHbIM 1 bubmuotexa [{OK
IIPU3HAKAM. https://m.edsoo.ru/00adbch0
7 [Tonsitue o ckopoctn xumMudeckon peakiuu. [lonstue o 1 bubnuorexa [{OK
TOMOT€HHBIX U I€TEPOre€HHBIX PEAKLIUX. https://m.edsoo.ru/00adbe9a
[ToHsITHE 0 XUMUYECKOM paBHOBeCHU. DAKTOPHI, BIUSIOIINE
8 Ha CKOPOCTh XMMHYECKOH peakliy U TOJI0KEeHHE 1 bubmioreia OK
p peaxd https://m.edsoo.ru/00adc28c
XUMHYECKOTO PaBHOBECHSI.
9 OKUCTUTENEHO-BOCCTAHOBUTENBHBIE PEaKIIUN 1 butnmorexa LOK
PeAHHH. https://m.edsoo.ru/00adcade
Teopus snexkrponutnueckoit nuccounanuu. CuiabHbe U bubmuotexa [IOK
10 1
cy1abble AIEKTPOIMTHI. https://m.edso00.ru/00adcd68
bu6mmoreka [IOK
11 HNonHble ypaBHEHUS peakIuil. 1
yp peart https://m.edsoo.ru/00add448
12 XUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAHUI B CBETE 1 bubmuoreka [JOK
MIPEJICTABICHUIA 00 AIEKTPOTUTHUECKON TUCCOIHAIINU. https://m.edsoo.ru/00add5d8
13 XUMHYECKHE CBOMCTBA COJICH B CBETE MpeEACTaBICHUN 00 1 bubmoteka [JOK
ANEKTPOITUTUYECKON TUCCOIAALINY. https://m.edsoo.ru/00add8b2
bubaunoreka [IOK
14 [TonsTHE O THIPOIU3E CONEH. 1
P https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O06001eHre U cucTeMaTu3aIus 3HaHUH. 1
- t https://m.edsoo.ru/00addd12
[Tpaktuueckas padora Ne 1. «Pemienne skcriepuMeHTaIbHbBIX bubmuoreka [IOK
16 1
3a71aud» https://m.edsoo.ru/00addbfa
17 KonTponbsnas padora Ne2 o Teme «IIEeKTpOTUTHIECKAs 1 bubmoteka [JOK
auccounanusa. XUMUYECKUEe PEaKIi B paCTBOPAX)» https://m.edsoo.ru/00addecO
18 OOm1ast xapaKTepUCTHUKA TaJIOT€HOB. XMMHUECKHE CBOMCTBA Ha 1 bubnuoreka [JOK

IIpUMepe XJI0pa.

https://m.edsoo.ru/00addfe2
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19 Xnoposopopoa. ConsiHast KUCIIOTa, XUMHUYECKHE CBOMCTBA, bubnuorexa [JOK
MOJIyYEHUE, IPUMEHEHUE. https://m.edsoo.ru/00ade104

20 [Tpaktuyeckas padora Ne 2 o teme «Ilomyuenue conssHON bubmuotexa [IOK
KHUCJIOTBI, U3yYEHUE €€ CBOMCTBY https://m.edsoo.ru/00ade348

21 Boruncnenus no ypaBHEHUSIM XUMUYECKUX PEAKIIUA, €CIH bubmuotexa [JOK
OJIMH W3 pEearcHTOB JIaH B U30BITKE. https://m.edsoo.ru/00ade488

bu6mmoreka [IOK

22 O6mas xapakrepuctuka seMeHToB VIA-rpynmsi.

B P P Py https://m.edsoo.ru/00ade64a

93 AnnorponHbie MomuduKanuu cepsl. Haxoxaenue cepol u e€ bubmuoreka [IOK
COCAMHEHHI B IPUPOJIe. XMMUYECKUE CBOMCTBA CEPHI. https://m.edsoo.ru/00ade64a

24 CepoBonopos, crpoeHue, GU3HIECKUE U XUMHUYECKUE bubmoreka [JOK
CBOMCTBA. https://m.eds00.ru/00ade802

o5 Oxcuapl cepbl. CepHast KUCI0Ta, PU3NYECKHUE U XUMUYECKUE bubnuotexa LIOK
CBOMCTBA, MIPUMEHEHHUE. https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKITHH, JISKAIINEC B OCHOBE MPOMBIIIIICHHOTO

26 croco0a MoTydeHHs] CEPHON KUCIOThL. XUMHUYECKOE bubamorexa LIOK

yi p . ' https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIICH CPeIbl COSTMHCHUSIMA CEPHI.

27 Brrunciienue MaccoBOHM JOJIM BBIXOAA IIPOAYKTA PEAKIINU bubmmorexa [OK

PORyKTap ' https://m.edsoo.ru/00adec8a
OOm1ast xapakTepucTHKa AeMEeHTOB V A-rpymbl. A30T,

28 acCTPOCTPaHEHUE B IPHUPOJIE, (PU3NIECCKUE H XUMHICCKHE bubmmorexa [JOK
pacnipoctp PAPOAE, https://m.edsoo.ru/00adeea6
CBOWCTBA.

29 AmMHaKk, ero pusnueckue 1 XMMU4YeCKHe CBOMCTBA, bubnuoreka [JOK
IIOJIy4€HHUE U IPUMEHEHHE. https://m.edso0o.ru/00adf004

30 ITpakTnyeckas padora Ne 3 o teme «Ilonyuenne ammuaka, bubmuotexa [IOK
U3Y4ECHUE €T0 CBOUCTBY» https://m.edso0.ru/00adf180

31 A3oTHas KUCNoTa, e€ Gu3nuecKue u XUMUYECKHEe CBOMCTRA bubnmorexa LHOK

’ ' https://m.edsoo.ru/00adf306
Hcnonp30BaHuEe HUTPATOB U COJICH aMMOHHSI B KA4ECTBE.
32 MHUHEPAJIBHBIX YIOOpEHUI. XUMAYECKOE 3arpI3HEHIE bubmorexa [OK
P . YAODP ' P https://m.eds00.ru/00adf518
OKpY’Kalollel cpeibl COSTUHEHUSIMH a30Ta.

33 ®ocdop. Oxcun dpocdopa (V) u dhochopnas kucnora, bubmmoteka [TOK
¢du3nyeckre 1 XUMHUECKUE CBOICTBA, MOyUYeHHE. https://m.edsoo.ru/00adf68a

34 Hcnons3oBanue hocdaroB B KaueCTBE MUHEPATBHBIX bubmuoreka [{OK
ynobpeHnuii. 3arps3HEHUE TPUPOAHON cpenbl hocdharamu. https://m.edso0o.ru/00adfc20

35 Yrnepon, pacnpocTpaHeHUe B IpUpoIe, GU3UISCKUE U bubmoteka [JOK
XUMHUYECKHE CBOWCTBA. https://m.edsoo.ru/00adfd9c
Oxcuapl yriepona, ux GU3nuecKne U XUMUYECKHUEe CBOMCTRA.

36 DKOJIOrHUeCcKUe IPOoOIEMBI, CBSI3aHHBIE C OKCHUIIOM YIVIEPOIa buGmorexa [OK

P ’ yHiep https://m.edsoo.ru/00adfebe
(V).
bubaunoreka [IOK
37 VYroapHast KHUCIIOTa U €€ COJH.
https://m.eds00.ru/00ae006¢c
38 [TpakTuaeckast pabota Ne 4 o Teme "[lonydeHne yriieKucIoro bubmoteka [JOK

raza. KauecTBeHHast peakuus Ha kapOoHaT-HOH"

https://m.edso0.ru/00ae027¢
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HepBOHaanIBHBIG IIOHATHS 00 OpTraHUYCCKUX BCIICCTBAX KAK

bubaunoreka [IOK

39
0 COCIMHEHUAX YITIEPOAa. https://m.edsoo.ru/00ae054e
bubaunoreka I[IOK
40 Kpemunii u ero coeguHeHus.
P 8 https://m.edso0.ru/00ae080a
41 [TpakTudeckas padborta Ne 5. Perienne skcriepuMeHTaIbHBIX bubmoreka [JOK
3aja4 110 TemMe «BakHelne HeMeTaIbl U NX COCTUHCHUS) https://m.edsoo.ru/00ae0bf2
42 KonTponbhas padota Ne3 o Teme «BaxxHeiine HeMeTauIbl U bubmuotexa [IOK
HUX COCIUHECHUSY https://m.edsoo.ru/00ae0e18
OO6m1ast XxapaKTepUCTUKA XUMUYECKHUX AIEMEHTOB —
bub6mmoreka [IOK
43 METaI0B. MeTaaandecKkasi CBsI3b U METAIUIMYECKas
. . https://m.edsoo.ru/00ae103e
KpucTayundeckas pemérka. Ou3nueckne CBOMCTBA METAILIOB.
44 XHUMUYECKHE CBOMCTBA METAJIIOB. DJIEKTPOXUMHUYECKUHN PsiJT bu6mmoreka [IOK
HaNnpsHKEHUH METaJIOB. https://m.edsoo.ru/00ae1156
OO6mue criocoOb! momydeHus: MeTayioB. CIUIaBbI.
45 Brruncienus mo ypaBHEHUSIM XUMHUUYECKUX PEAKIIUI, €CIIH bubmmorexa [OK
yp PEAKIIH, https://m.edso0.ru/00ae1156
OJIMH U3 PEareHTOB COMCPKUT IIPUMECH.
46 [TousiTre 0 KOPPO3UH METAILIIOB bubmmorexa [OK
PP ' https://m.eds00.ru/00ae1278
bubauoreka [IOK
47 €JIOYHBIE METAJLIBL.
i https://m.edsoo.ru/00ae14b2
48 OKCHUIBI U THAPOKCUILI HATPUS U KaJIUA bubmmorexa [OK
a AP a p ) https://m.edso00.ru/00ae14b2
49 [IlenoyHo3emMenbHBIE METAIITBI — KaJbLUI U MarHUH bubamorexa [IOK
1 ’ https://m.edsoo.ru/00ae15e8
50 Baxxueine coequHEHNUS KaJIbIIHAS bubnmorexa [IOK
4 ' https://m.edso0.ru/00ae15e8
51 O00011IeHNE U CUCTEMATU3alIMs 3HAHUH.
bubmoreka [IOK
52 JKécTkocTh BOALI M CIOCOOLI €€ yCTpaHeHHs.
8 yerp https://m.edso00.ru/00ae1886
53 [TpakTrueckas padora Ne 6 mo Teme "JKECTKOCTH BOBI U bubmuoreka [{OK
METO/IbI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
bu6mmoreka [IOK
54 AJIOMUHUAI.
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U THAPOKCHAA bubmiorexa OK
p a AP a. https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso.
https://m.edso00.ru/00ae1d86
bubaunoreka [IOK
57 Oxcuael, ruapokcuant u conu kenesa (1) u xxemnesa (111).
IbL, THAP a (D (1) https://m.eds00.ru/00ae35e6
58 O0001IeHrEe U CUCTEMATHU3aLMs 3HAHUIA.
59 [Tpaktuyeckas pabora Ne 7. PemeHune sKCriepuMeHTaIbHbBIX bubmuotexa [IOK
3a7a4 1o TeMe «BakHeHIe MeTaJuIbl U UX COCINHEHUS https://m.edsoo.ru/00ae3de8
60 Brruucnenus mo ypaBHEHUSIM XUMUUYECKUX PEAKITHH, €CIIH bubmuotexa [IOK

OIUH M3 PCarcHTOB JaH B HU30BITKE WU COOCPKUT IIPUMECH.

https://m.edsoo0.ru/00ael750
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Brrunciiennss MaccoBOM 101 BBIXOAA IPOIYKTA PEAKLIUH.
61 O0001IeHNEe U CUCTEMATHU3 Al 3HAHWM. 1
62 KonTponsHas paborta Ned o Teme «BakHelIme MeTaJlIbl 1 1
HX COCIIUHCHHUSI
63 BemectBa 1 Marepuaibl B IOBCETHEBHOM KU3HH YETIOBEKA. 1 buGmmorexa IOK
https://m.eds00.ru/00ae3f50
64 XHUMHYECKOE 3arps3sHEHUE OKPY)KAIOIIEH CpeIbl. 1 bubmorexa [JOK
https://m.edso0.ru/00ae4270
65 Ponb XuMuM B pEIIEHNHN 3KOJIOTHYECKUX MPOOIIEM. 1 buomorexa LOK
https://m.edso00.ru/00ae4270
. Bbubmnorexa IIOK
66 OO6o01IeHre U CHCTeMaTH3aIus 3HAaHUH. 1 httos://m.c dsoIc;[.ru 100ae0d0a
. bubmnoreka IIOK
67 O00011IeHIE U CUCTEMATU3ALIUS 3HAHUIA. 1 https://m.e dsolo_[.ru 100adb33c
68 O00011IeHIE U CUCTEMATU3ALUS 3HAHUIA. 1 nggﬁ:ﬂf{lj{;gz%o& d9ch?
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

T'abpuensn O.C. Xumus. 8 knacc: yue0. ams odmeodpaszosar. opranuzanumii/ O.C.["abpuensH,
N.I".Octpoymos, C.A.Cnaaxos. — M.: [Ipocsewienue, 2020.

Tabpuensn O.C. Xumus. 9 knacc: yue0. s odmeoodpaszopat. opranu3anuii/ O.C.I"abpuensH,
N.I".Octpoymos, C.A.CnaakoB. — M.: [Ipocsemienue, 2019.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

T'abpuensn O. C. Metomuieckoe nocooue k yueonuky O. C. I'abpuensna «Xumusy». 8 kinace / O. C.
["abpuensa. — M.: JIpoda, 2021.

T'abpuensn O. C. Metomuieckoe nocooue k yueonuky O. C. I'abpuensna «Xumusy». 9 xknace / O. C.
lNabpuensin. — M.: Ipoda, 2021.

T'abpuenan O. C., Bockobounuxosa H. I1., luiykosa A. B. HactonbHasi KHUra yuuTesns. Xumus. 8 KiI.:
Mertoaunueckoe mocooue. — M.: JIpoda, 2021.

T'abpuenan O. C. Xumus. [Ipumepnsie padoune nporpammel. [Ipeamernas nuaus yaeoaukos O. C.
["a6puensina, 1. I'. OctpoymoBa, C. A. CnagkoBa. 8—9 kiaccsl : y4e0. mocobue st 061eo0pa3oBar.
opraam3anuii / O. C. I'abpuensn, C. A. CnaakoB. — 3-¢ uzn. — M. : [Ipocsemnienne, 2021.

T'abpuenan O. C. Xumusi. [IpoBepodHbIe U KOHTPOJIbHBIE pabOTHI. § Ki1acc: yueo. mocodue st
obmeoOpasosar. opranuzanuii / O. C. I'abpuensn, I'.I'. JIsicoBa.— M.: IIpocsemienue, 2020.
Tabpuensn O. C. Xumus. [IpoBepodnbie 1 KOHTPOJIbHBIE PabOTHI. 9 Kitacc: yuel. mocodue s
obmeobpazoat. opranmusanuii / O. C. I'abpuensu, I'.I'. JIeicoBa.— M.: IIpoceemenue, 2020.

Ceseponosa H. /]. COOpHUK 33124, yIIpa)KHEHUH 1 TECTOB M0 XUMHUHU: 8-9 kiacchl: k yueoHukam O.C.
lNabpuensina, N.I'. OctpoymoBsa, C.A. CrnankoBa «Xumus: 8 kinacey, «Xumust: 9 xkinacey, ®I'OC (k
HoBbIM yueOHukaM) / H.JI. CepanoBa. — M.: M3narensctBo «OK3amen», 2021.

OnekTpoHHas popMa yuyeOHHKaA.



HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI
CETH UHTEPHET

HuTepHeT-pecypchl Ha PYyCCKOM SI3BIKE:

1. http://www.alhimik.ru. TTpencrasiens cieayronue pyoOprUKH: COBETh a0UTYPHEHTY, YUUTEIIO XUMUH,

CIPaBOYHKK (OY€Hb OOJIbIIAst OA00PKA TAOIHII U CIIPABOYHBIX MATEPUAIIOB), BECETas XUMHUsI, HOBOCTH,
OJIMMITHA[IBI, KYHCTKaMepa (MHOTO HHTEPECHBIX HCTOPUYECKUX CBEICHHUH ), BCEPOCCUIICKAs OJIMMITHAIA
IIKOJIBHUKOB 110 XMMHH.

2. http://c-books.narod.ru. BceBo3moxkHast tuTepaTypa Mo XUMHUH.

3. http://chemistry-chemists.com/index.html. DnexkTpoHHbIi KypHAT «XUMUKA U XUMHS», B KOTOPOM
IPE/ICTABIICHBI OMBITHI 110 XUMHUU M 3aHMMATEeNIbHAs HHPOPMAIIKS, TTO3BOJISIONINE YBIICYb YICHUKOB

IKCIEPHUMEHTAIBHOI YacThIO MPEIMETa.

4. http://chemistry.ru. JlucTaHnoHHAsT OJMMITAAA TIO XMMHUU: TEJICKOMMYHHKAIIMOHHBIH 00pa30BaTeIbHbII
HPOCKT

5. http://chemistry.ssu.samara.ru. OCHOBBI XUMHH: 3JICKTPOHHBIH yICOHHK

6. http://chemnet.ru. l'azera «Xumusi» U caiT Ui yaurens «5 Uy Ha ypOK XHMHUI»

7. http://experiment.edu.ru. AJIXMUMMUK: caiit JI.}O. AnukbGepoBoit

8. http://www.hij.ru. )Xypran «XuMus ¥ )KU3Hb)» MOHATHO U 3aHMMATEIILHO PACCKa3biBaeT 000 BCEM

UHTEPECHOM, YTO MPOUCXOAUT B HAYKE U MUPE, B KOTOPOM MBI KHBEM.

9. http://him.1september.ru. Enqunas xomnekius [{OP: [Ipenqmernas komnekius «Xumus». KypHan
npeaHa3Ha4YeH He TOJBbKO I yuuTelei. B HEM mpeacraBieHo 00JIbIIoe KOIHYECTBO paboT YICHHUKOB, B TOM
YKCJIC UCCIIEA0BATEIhCKOTO XapaKTepa.

10. http://www.periodictable.ru. CoopHuK cTaTeil 0 XUMHUYECKHX 3IEMEHTaX, HILTIOCTPUPOBAHHBIH

9KCIEPUMEHTOM
11. http://www.prosv.ru/. ITocobust st ydanuxcsi, B TOM YKCIIE /IS IOATOTOBKH K HTOTOBOM aTTeCcTalluu

(OI'D m EI'D), MmeTogmueckue mocoOus ISl yInuTeNel, HayqHO-TIOMYIIsIpHAs IUTEpaTypa 1Mo XHUMUH.
12. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKONMBHBIN TOPTA CO CCHUIKAMH Ha
00pa3oBaTeIbHbIEC CAUTHI IO XUMHHU.

13. http://school-collection.edu.ru Enunas xomnekius uppoBbIX 00pa30BaTeIbHBIX PECYPCOB.
14. http://school-collection.edu.ru/collection/chemistry. EcrecTBeHHO-Hay4YHBIE SKCIIEPUMEHTBI: XUMHSL.
Komnekmus Poccuiickoro 061meo6pa3oBareasHOTO opTaia

HNHuTepHeT-pecypc HA aHIVIMIICKOM SI3bIKE:

1. http://webelementes.com. Comaep>KUT UCTOPUIO OTKPBITHSI U OIKCAHUE CBOMCTB BCEX XMMUYECKUX

OJIEMCHTOB, COJACPKUT Ha3BaAHHA 3JICMCHTOB U BCIICCTB HA PAa3HBIX A3bIKAX.
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