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IHHOACHUTEJIBHASA 3ATIIMCKA

[Iporpamma 1Mo XUMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHAa Ha OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeNbHONW MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npenacrasieHHbIXx B PI'OC OO0, a takxke Ha OCHOBE (enepanbHON pabodell MporpaMMBI
BOCIIMTAHUS M C Y4ETOM KOHIENIMU MPENoJaBaHus Y4eOHOro mpeamera «XHMHUsS» B 00pa3oBaTEIbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma 1o XuMuM Ia€T NpPEACTaBICHUE O IEJIX, OOIIel cTpareruu oOydeHHs, BOCIHTAHUS U
pa3BUTHS OOy4arOIIUXCS CPEACTBAMU y4eOHOTO MpeaMeTa, YCTaHABIMBAET O0sM3aTENbHOE INPEIMETHOE
coJlep)KaHue, MpPeSycCMaTpUBAET paclpeieieHUe €ero Mo KiaccaM MU CTPYKTypUpOBaHHME IO pasjiesiaM U
TeMaM I[porpaMMbl [0 XHUMHH, OTNPEIENseT KOJUYECTBEHHbIE M Kay€CTBEHHbBIE XapaKTEPUCTUKU
COJIEp)KaHUsl, PEKOMEHIYEMYIO IOCJIEI0BAaTEIbHOCTh H3YYEHUS XUMUU C Y4YETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM y4eOHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH oOydaroluxcs,
OTpe/ieNiieT BO3MOXKHOCTU TpeAMEeTa s pealu3allud TpeOOBaHMN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTelbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a Takxke TpeOOBaHMI K
pe3ynpraTaM OOyuYeHHsT XMMHHM Ha YPOBHE Lieled H3ydeHHs IpeaMeTa M OCHOBHBIX BHUJOB Y4eOHO-
M03HABATEIbHOMN JAEATEIbHOCTH 00yUYaIOUIErocs 10 OCBOCHUIO YUEOHOTO COACpKAHUS.

3HaHME XWMHUH CIYKUT OCHOBOM Jiii (OPMHUPOBAaHUS MHPOBO33PEHUS OOYydaroUlerocs, €ero
MPEJICTaBICHU O MaTepuaJbHOM €IMHCTBE MHUpA, BAXHYIO pOJIb HUIpaloT GopMupyemble XUMHUEH
MIPE/ICTaBJICHHS O B3aHMMOIIPEBPALIEHUSAX SHEPTUU M 00 3BOJIIOLUHU BEIIECTB B NMPUPOJE, O MYTSIX PEIICHUS
I00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, TMHIIEBOU M
9KOJIOTMYECKOi 06e30MacHOCTH, IPoOIIeM 3paBOOXPAHEHUS.

N3ydenne xumuu:

CHOCOOCTBYET peanu3aliil BO3MOKHOCTEN JUIsl caMOpa3BUTHUS U (POPMUPOBAHUS KYJIbTYpPbI JIMUYHOCTH,
e€ oOmiel u GYHKIIMOHATLHON TPaMOTHOCTH,

BHOCHT BKJIaJl B GOPMHUpPOBAHNE MBIILJICHUS U TBOPYECKUX CIIOCOOHOCTEHN 00ydarouxcsi, HABHIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOW  JEesITeNbHOCTH, JKCIEPUMEHTAIbHBIX U HCCIEAO0BATEIbCKUX YMEHMHI,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOMN KH3HU, TaK U B TPO(HECCHOHATBHON e TENbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAyYHOTO MBIILJIEHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3IJISAa Ha
€IMHCTBO MPHUPOJAbI M YEJOBEKa, SBISIETCS OTBETCTBEHHBIM 3TalloM B (OPMHUPOBAHUU ECTECTBEHHO--
HayYHOU rpaMOTHOCTU OOy4aIONINXCS;

crocoOCcTByeT (OPMUPOBAHUIO IICHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM 3HAHMSIM, K
MIPUPOJIe, K YEJIOBEKY, BHOCUT CBOW BKJIAJ] B 9KOJOTHYECKOe 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHble HampaBjieHHs B OOyueHUM XUMHUU OOECIeyuBaroTCA crerudukoil coaepkaHus y4eOHOIo
npeaMeTa, KOTOPBIN SIBISIETCS MEelaroruvyeckd aJalTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAyKH XMMHUHU Ha
OTPEICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrOo o0mero oOpa3oBaHHs OPHEHTUPOBAH HA OCBOEHHE
00y4aroUUMUCS CUCTEMbI TIEPBOHAYANBHBIX MOHATHI XMMHU, OCHOB HEOPraHUYECKON XUMHH U HEKOTOPBIX
OTJIeTbHBIX 3HAUUMBIX IOHSITUN OPraHUYECKON XUMUHU.

CrtpykTypa coJiep>KaHus IPOrpaMMbl 0 XUMUU c(HOPMHpPOBaHA HA OCHOBE CHUCTEMHOIO MOJIX0/a K €€
n3yuenuto. CojepxaHue CKIQJbIBACTCS M3 CHUCTEMbI MOHATHA O XMMHYECKOM D3JIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATUH 0 XHUMHUYECKOW peakuuu. OOe 3TH CUCTEMBI CTPYKTYpHO OpPraHU30BaHBI MO MPUHIUITY
MOCJIEIOBATEIFHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIDHOTO YYE€HHUs KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akona [l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMMY;

— Y4YEHHMsI O CTPOEHUH aToMa U XMMHUYECKOH CBS3U;

— MpEACTaBIEHUHN 00 NEKTPOIUTHUECKON TMCCOIMALINY BEILIECTB B PAaCTBOPAX.

TeopeTnueckue 3HaHUA PacCMAaTPUBAIOTCSA HA OCHOBE SMIIMPHUUYECKH IOJYYEHHBIX U OCMBICICHHBIX
(baxTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO YPOBHS K JPYroMY, BBINOJIHSASA (PYHKIMN OOBSCHEHUS U
IIPOTrHO3UPOBAHUS CBOICTB, CTPOEHHUS M BO3MOXHOCTEH IPAKTHUUECKOTO IPUMEHEHHS U IOJyYEHHS
M3Yy4aeMbIX BELIECTB.

OcBoeHue mporpamMmbl MO XMMHU CHOCOOCTBYET (OPMHMPOBAHHUIO MPEACTABICHUS O XMUMHYECKOU
COCTaBJIAIOLIEH HAYYHOW KapTHHBI MUPA B JIOTUKE €€ CHUCTEMHOM IpPUPOJbl, LIEHHOCTHOTO OTHOILUEHUS K



HayyHOMY 3HaHHUIO U METOJIaM I03HaHus B Hayke. V3ydeHne XUMHUM IPOUCXOAUT C MPUBJICUEHUEM 3HAHUN
U3 paHee U3y4CHHBIX YU4eOHBIX mpeamMeToB: «Okpyxaromuil Mup», «buonorus. 5—7 xinacce» u «®dusnka. 7
KJIace».

[Tpu M3ydyeHNH XUMHH MPOUCXOIUT (POPMHUPOBAHHE 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak 00jacTu
COBPEMEHHOI0 €CTECTBO3HAHMSA, NMPAKTHUUECKON NEATEIbHOCTU YElIOBEKa M KAK OJHOIO0 M3 KOMIIOHEHTOB
MUPOBOM KyJbTYpHL. 3a7ada yueOHOTO MpeaMeTa COCTOUT B (JOPMHUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUIM
— BaXHEHIUX (aKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKHX IOJOXKEHHUH, AOCTYHNHBIX 0000IIeHU
MHUPOBO33PEHYECKOTO XapakTepa, s3blka HAyKH, B NPUOOIICHWHM K HAyYHBIM METOJAM IIO3HAHUS TIPU
M3yYEHHUH BEUIECTB M XUMUYECKUX PEaKIUi, B (OPMUPOBAHUH W PAa3BUTHH MO3HABATEIBHBIX YMEHUN M UX
NPUMEHEHUH B Y4eOHO-TIO3HABATEIBHON M y4eOHO-MCCIET0BATENLCKONW AEATEIHOCTH, OCBOCHUH IPABHII
0€301acHOT0 00paIIeHus C BEIIECTBAMH B ITOBCETHEBHON KU3HH.

[Ipy u3ydeHMM XUMUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAu€HUE IpuoOpenu
TaKue LENH, KakK:

— (dopmMupoBaHHE HHTEIUICKTYAJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K caMo0Opa30BaHMIO,
COTPYJHHYECTBY, CAMOCTOSITEJIbHOMY MPHUHSATHIO pEIIEHUH, CHOCOOHOM ajanTupoBaTtbcsd K OBICTPO
MEHSOLUMCS YCIOBHSIM JKU3HH;

— HaNpaBJIEeHHOCTh OOy4EHHUS! Ha CUCTEMaTH4YecKoe MPHUOOIIEeHNE 00YHaroMMXCsl K CaMOCTOATEIbHON
M03HABATEIbHON JESATENIbHOCTH, HAayYHbIM METOJaM TMO3HAaHMsS, (POPMHUPYIOIIMM MOTHBALMIO U pa3BUTHE
CITOCOOHOCTEN K XUMUHU;

— o0OecriedueHne yCIOBUM, CIOCOOCTBYIONTUX MPHOOPETECHUIO OO0YUYaIOIIUMHUCS OTIBITa Pa3HOOOpa3HOM
NeSITEeIbHOCTH, TIO3HAHUSI U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), MMEIOLIUX
YHHUBEpPCAJIbHOE 3HAUEHHUE JIJISl Pa3IMYHBIX BUJIOB JIEATEIbHOCTH;

— ¢opMupoBaHue oOme (QyHKIMOHAIBHON M €CTECTBEHHO-HAYYHON TpaMOTHOCTH, B TOM 4YHCIE
YMEHHUI OOBSACHATH U OLICHUBATh SBJICHMSI OKPYXKAIOLIEr0 MHpA, UCHOJb3Ysl 3HAHUS U OTbIT, NOJyYEHHbIE
IpPU WU3Yy4EHUU XMMHHU, NPUMEHATh UX NPU PEUICHUH MpoOJieM B IMOBCEJAHEBHOW JKU3HU U TPYAOBOM
NESITEIbHOCTH;

— (QopmupoBaHue y oOyyaromMXcd T'yMaHUCTUYECKUX OTHOIIEHUH, MOHUMaHMUs LEHHOCTU
XUMUYECKUX 3HAHUU JUId BBIPAOOTKHM HSKOJIOTMYECKH LIEIeCO00pa3HOro MOBENEHHUs B OBITY W TPYAOBOM
JESTEIILHOCTH B LIESAX COXPAHEHHSI CBOETO 3I0POBbS M OKPYXKAIOUIEH PUPOJHON CPEIIBI;

— pa3BUTHE MOTUBAIMH K 00Y4YEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO HA OCHOBE
yCBOEHHUSI OOIIEYENIOBEYECKMX IEHHOCTeH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpDY mpoduis u
HaIpaBJICHHOCTHU JaJbHEHIIEro 00y4eHusl.

OO1u1ee yMcI0 YacoB, OTBEAEHHBIX sl U3y4E€HUSI XUMUHU Ha YPOBHE OCHOBHOTI'O 0011ero 0Opa3oBaHus,
coctaBisieT 136 gyacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJenio), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIO).

COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHayajbHbIEe XUMHYECKHE TOHSATHS

[Ipenmer xumuu. Ponb XUMHHM B KU3HM 4YellOBeKa. XUMHUS B CHCTeME HayK. leia M BElIeCTBa.
@du3nyecKkue CBOMCTBA BEIIECTB. ATperaTHOe COCTOsIHUE BellecTB. [loHATHE 0 MeTO1aX MO3HAHUS B XHUMHUH.
UYuctele BemecTBa U cMecu. CriocoObl pa3feNieHus: CMECei.

ATOMBI M MOJIEKYNbl. XUMHYECKHE 3JIeMEHTbl. CHMBOJIBI XMMHUYECKUX 3JeMeHTOB. [Ipoctsie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckas opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemectB. OTHOcuTenpHass aTomHas Mmacca. OTHOCHTENbHas MOJIEKYJsipHas Macca. MaccoBas J0Jid
XUMHUYECKOTO 3JIEMEHTA B COCTUHEHUM.

KonnuectBo BemectBa. Monb. MonsipHass Macca. BzauMmocBsi3b KoJIM4YeCTBa, MacChl U YHUCHA
CTPYKTYPHBIX €IMHUII BerecTBa. Pacy€Tel Mo opmynamMm XUMUYECKHX COSTUHEHUH.

®u3znueckue M XMMHUYECKHE SIBJICHHUS. XUMHUYECKas peakuus U e€ MpU3HAKU. 3aKOH COXPaHEHMS
Macchl BemecTB. XuMHUYecKWe ypaBHeHus. Kiaccudukanus XUMHYECKUX peaKuil (CoequHEeHHs,
pa3noXKeHus, 3aMeIleHus, OOMEeHa).



Xumuueckuii IKCnepumenn .

3HAKOMCTBO C XMMHYECKOU MOCYAOH, MpaBUiIaMu padoThl B 1aboparopur U mpuéMamu oOpaiieHus ¢
nabopaTopHBIM 00OPYIOBAHHEM, U3y4EHUE U ONMMCaHUE (PU3UYECKHX CBOWCTB OOpa3IOB HEOPTaHUYECKUX
BEIECTB, HaOmrogeHne ¢u3nueckux (TUIAaBJICHHE BOCKA, TasHHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE M KOHJIEHCAIlMS BOJbI) M XUMUYECKUX (FOPEHHE CBEUH, MPOKAJIMBAHHE MEIHON IMPOBOJIOKH,
B3aMMOJICHCTBUE Mella C KHCIOTOH) SIBICHMIA, HaONOJICHUE ¥ ONHCAHWE MPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakIuil (pasyioKeHHe caxapa, B3aUMOJCUCTBHE CEPHOM KHUCJIOTHI C XJIOpUIOM Oapwus,
pasznoxenune ruapokcuaa meau (1) npu HarpeBaHuu, B3auMOICHCTBIE jKeste3a ¢ pactBopoM cosu mean (11),
M3y4eHUE CIOCOOOB pa3jielieHus CMecel: C TOMOIIbI0 MarHuTa, (QUIbTpOBaHUE, BBIMAPUBAHMUE,
TUCTUJUIALIMS, XpoMmarorpadus, TpOBEIEHHWE OYUCTKA TOBApEHHOM coJiu, HAOIIOJEHWE U OIHCAHHE
pe3ylbTaTOB MPOBEJACHUS OIBITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAaCChl, CO3JaHUE MOJEIIeH
MOJIEKYJ (IIapOCTEPKHEBBIX).

Ba:kHeiilue npeacTaBuTe Il HEOPraHUYeCKMX BelleCTB

Boszayx — cmech razoB. CoctaB Bo3ayxa. Kucmopon — anmeMeHT U mpoctoe BemecTBo. HaxoxaeHue
KHCIIOpO/ia B MpHUpoJe, PU3NUYECKHE U XMMHUYecKHe cBoicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenune
kucyiopoia. CriocoObl OJIyU4eHUs KUCIOPO/ia B JJA0OPATOPUH U MPOMBINIIIEHHOCTH. KpyroBopoT kucinopoaa
B npupojie. O30H — aJUTOTponHasE MOAU(BUKAIIIS KACTOPOIa.

TennoBoit >pPexT XUMUIECKON peakiiui, TEPMOXUMUUYECKUE YPaBHEHUS, 9K30- U SHIAOTEPMUUYECKUE
peakuu. TOMIMBO: Yyrojib U METaH. 3arpsi3HEHHE BO3/IyXa, YCHICHHE MapHUKOBOTO 3 deKTa, pazpylieHne
030HOBOTO CJIOSI.

Bonopon — snemeHT u mpocroe BemiecTBo. HaxokaeHue BoJopojaa B MpHpoje, (PU3MYECKHEe U
XUMUYECKHNE CBOMCTBA, MPUMEHEHHE, CIIOCOObI oyueHus. Kuciote u comm.

MouisipHblil 00BEM ra3oB. Pacu€Tbl Mo XUMHUYECKUM ypaBHEHUSIM.

dusnyeckue cBoiicTBa BoJbl. Bonma kak pactBoputens. PacTBopsl. HachlllieHHbIE M HEHACHIIIEHHBIE
pacTtBOpbl. PacTBOpUMOCTH BelIECTB B Boje. MaccoBas J10Jis1 BEIIECTBA B PaCTBOpPE. XMMHUYECKHE CBOMCTBA
BoJbl. OcHoBanus. Ponb pacTBOpoB B mpuUposie M B KU3HHM uesnoBeka. KpyroBopoT BOJbI B NPHUPOJE.
3arpsi3HeHne NpUpoIHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccuduxarus HEOPraHUYECKUX COEIUHEHUN. OKcUIbI. Knaccuduxarus OKCHJIOB:
coyieoOpasyromue (OCHOBHBIC, KUCIOTHBIC, aM(oTepHbIe) U HecoseoOpa3yromue. HomeHnknatypa OKCHIOB.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [TomyueHne okCuaos.

OcHoBanus. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPACTBOpPUMbIE OCHOBaHUs. HoMmeHknaTypa
ocHOoBaHMH. Du3nyecKkue U XMuMUYECKHe CBOMCTBA OCHOBaHUM. [loydueHre oCHOBaHUH.

Kucnotsl. Knaccudukanus xucnot. Homenknarypa xucnot. Ousnueckue U XUMHUYECKUE CBOICTBA
kucinoT. Pan aktuBHoctu MmetauioB H. H. bekerosa. [lonydenue Kucior.

Conu. Homenkiarypa cosieil. @uznueckue U XuMU4eCcKrue cBoicTBa coJieid. [lomyduenue comnen.

I'enernueckas cBs3b MEXKAY KlIaccaMU HEOPTaHUUYECKUX COEAUHEHUN.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OIpe/AeJeHHEe COJCpKaHUS KUCIOpOoJa B BO3AyXe, IMOJIydeHue, cobupaHue,
pacrno3HaBaHHe U U3Y4YE€HHE CBOMCTB KUCIOPOa, HAOIIOJCHHE B3aUMOICHCTBUS BEUIECTB C KHCIOPOJIOM H
yCIIOBUSI BO3HMKHOBEHHUS W TPEKpalleHus ropeHus (moxapa), O3HaKOMIIEHHE C 00pa3llaMHu OKCHAOB U
OTHMCaHHEe UX CBOMCTB, MOJy4eHUE, cOOMpaHue, paclio3HaBaHUE U M3y4YeHHE CBOMCTB BOAOpOJa (FOpeHue),
B3auMoeiicTBue Bojgopona ¢ okcuaoM wmeam (ll1) (BO3MOXKHO HCIIONB30BaHHE BHUICOMATEPUATIOB),
HabOmoIeHe 00pa3OB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIeIOBAaHUE 0COOEHHOCTEN paCTBOPEHUS BEILIECTB
C pa3IMYHOM pPACTBOPUMOCTBIO, TPUTOTOBJIEHUE PpACTBOPOB C ONPEAENEHHONM MaccoBOM o€l
pacTBOpEHHOTO BEIIECTBA, B3aWMOJEWUCTBHME BOJABI C MeETaUIaMH (HATPHEM U KalbllueM) (BO3MOXKHO
WCIOJIb30BaHME BUJEOMATEPHANIOB), HCCIEIOBaHHE OOpa3lOB HEOPraHMYEeCKUX BEIIECTB Pa3TUYHBIX
KJIacCOB, HAONIOZICHWE HM3MEHEHHS OKpacKU HWHIMKATOPOB B PAaCTBOPAaX KUCIOT M IIENouYeH, U3ydeHHe
B3aumoieiictBust okcuaa meau (ll) ¢ pacTtBopoM cepHOM KHCIOTHI, KHUCIOT C MeETallaMH, PEaKIHii
HEWTpanu3aluy, TOJIYyYEeHHUE HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeETauia JAPYrUM U3
pacTBOpa COJIM, PEIICHHE 3KCIEPUMEHTANIbHBIX 33/1ad Mo Teme «BaHellne Kiacchl HEOPraHWYeCKUX
COEIMHEHUIN.

Iepuoanyeckuii 3akoH u Ilepuoaunyeckasn cucrema xumuyeckux djiementoB JI. U. Menneneesa.
CtpoeHue aToMoB. XuUMu4eckas cBsi3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIHU



[lepBble TONBITKM KiIacCU(UKAMK XUMHUYECKUX dJeMeHTOB. [loHsATHE O Trpymnmax CXOJHBIX
3JIEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMEIbHBIE METAILIIbI, TAJIOTE€Hbl, UHEPTHBIE I'a3bl). DIEMEHThI, KOTOPbIE
00pa3yrT aM(pOoTepHBIC OKCHIIBI U THAPOKCH/IBI.

Ilepnoguueckuit 3akoH. Ilepumonmueckass cucrema xumuuyeckux diemeHToB [l M. Menneneesa.
KopoTkonepuoanas u anmuHHonepuoHas ¢popmsl [leproandeckoit cucteMbl XuMudeckux snementoB [1. .
MenpeneeBa. [lepuoas! u rpymnmsl. GU3NYECKUN CMBICI TOPAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIbI
JJIEMEHTA.

Crpoenue atromoB. CoctaB aTOMHBIX sJiep. M30Tomnbl. DnekTpoHbl. CTpoeHKE ANEKTPOHHBIX 000JI04EK
aToMoB nepBbIx 20 xumuueckux aeMeHToB Ilepuoauueckoit cucrems! Jl. . MenaeneeBa. Xapakrepuctuka
XUMHUYECKOTO 3JIEMEHTA IO €ro MnoJjoxkeHuto B [lepuoauueckoii cucreme . . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHS paguyca aTrOMOB XHMMMUYECKHUX JJIEMEHTOB, METANIMYECKUX U
HEMETAJJINYECKUX CBOMCTB 110 IpynaM U Mepuoiam.

3nauenue llepumoanueckoro 3akoHa u Ilepuoguueckod CHCTEMbl XUMHUYECKHX D3JIEMEHTOB JUIS
pa3BuTHUs Hayku U ipakTuku. [. . MeHneneeB — yd4€HbIN U rpakJaHUH.

Xumudeckasi cBs3b. KoBaneHTHas (TOJApHAsi W HEMOJIApHAsi) CBSA3b. OJIEKTPOOTPUIIATEITHHOCTH
XUMHMUYECKUX 371eMeHTOB. VloHHas CBSI3b.

Crenenp oxucieHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. IIpomeccsl OKuCIEHHS H
BoccTaHOBNIEHUS. OKUCIIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuil IKCnepumenm:

u3ydyeHHe oO0paslloB BEUIECTB METAUIOB W HEMETAJUIOB, B3aUMOJIEHCTBHE THJIPOKCHUIA I[MHKA C
pacTBOpaMu KHCJIOT M IeJiouel, MPOBEIEHHE OMbITOB, WILIIOCTPUPYIOUIUX MPUMEPbl OKHCIUTENHHO-
BOCCTaHOBUTEJIBHBIX peakiuil (ropeHue, peakliuu pa3ioKeHHsl, COeTUHEHUS).

Mesrcnpeomemmnwie ceasu

Peanmu3anus MeXINpeaMEeTHBIX CBS3€M NPH M3YYEHHH XUMHUU B 8 Kiacce OCYIIECTBISETCS 4epe3
UCIOJb30BAHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATUMN, TaK U MOHATHH, ABISAIOMIMXCS CHCTEMHBIMHU
IUIA OTACIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO1u1re ecTeCTBEHHO--HAYUHbIE NMOHATHUSA: HAy4HBIN (DaKT, TUIOTE3a, TEOPHsl, 3aKOH, aHaJIN3, CUHTE3,
Kjaccu(ukanys, MNEepUOAUYHOCTb, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBaHHE, H3MEpPEHHE, MOJEIb,
SIBJICHHUE.

@dusnka: marepus, aToM, IEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIBI, PaAHOaKTUBHOCT,
MOJIEKyJa, 3JEKTPUYECKUN 3apsj, BeELIeCTBO, Telo, OO0BEM, arperaTHOe COCTOSHUE BEILECTBa, Tras3,
¢bu3nyeckre BeJIMYMHBI, €AUHULBI U3MEPEHMsI, KOCMOC, IIJIaHeThl, 3BE31b1, COoHILIE.

buosnorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaIIbl, TOPHbIE TOPOJIbl, OJE3HbIE UCKOTIAEMblE, TOIIUBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKas peaKuus

[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuuyeckux snemMeHtoB J[. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHMM CBOWCTB XMMMYECKHUX DJIEMEHTOB IEPBBIX TPEX
IIEPUOJIOB, KaJINs, KAJIbLUA U UX COCIUHEHUN B COOTBETCTBUU C MOJIOKEHUEM 3IeMEHTOB B llepnoanyeckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BeniecTBa: BUBI XUMUYECKOW CBA3U. THIBI KPHUCTAJUNIMYECKMX DPEIIETOK, 3aBUCUMOCTb
CBOJCTB BE€ILIECTBA OT TUIA KPUCTAUINYECKON PEILIETKN U BUJA XUMUYECKON CBSA3H.

Knaccugpukanuss u HOMEHKIATypa HEOPraHWYEeCKUX BEIIEeCTB. XHMHMYECKHE CBOMCTBAa BEILECTB,
OTHOCSIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHWYECKUX COECIUHEHMM, TEHETUUYECKAs CBSI3b HEOPraHMUECKUX
BEIIECTB.

Knaccupukanuss XUMHUYECKMX peakUud 10 pa3IMyHbIM MpH3HaKaMm (IO YHUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(GQeKTy, M0 H3MEHEHHIO CTENeHEeW OKUCICHHS
XUMUYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYAaCTHIO KaTaiau3aropa). OJK30- M SHIAOTEPMUYECKUE
peakuuu, TEpMOXUMUYECKHE YPABHEHUS.

[TonsiTue o ckopoctu xumudeckoil peakiuu. ITousaTiue 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMUYECKUX
peakuusx. lloHsTHE O TOMOTEHHBIX M TreTeporeHHbIX peakuusax. llonstue o karamuse. Ilomarue o
XMMHUYECKOM paBHOBeCcUH. DaKTOpbI, BIUAIOIIME HA CKOPOCTh XUMHYECKOW PpEaKIMU U IOJIOKEHHE
XMUMHUYECKOTO PAaBHOBECHS.



OKHCAUTENBHO-BOCCTAHOBUTEIIbHBIE peaxuu, AJIEKTPOHHBIN OanaHc OKHUCJIUTENIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBlIeHUE YpAaBHEHHUH OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX PEAKLUN C
MCIOJIb30BAHNEM METO/Ia SJIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUUECKON AUCCOLMALMU. OJEKTPOIUTHI U HEINEKTPOIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMALMU BELIECTB C PA3JIMYHBIMU BHJAMU XUMUYECKOW CBs3U. CTEneHb JUCCOLMALUU.
CunbHbIe U clla0ble 3JIEKTPOIUTHI.

Peakuun wuoHHOro oOMeHa. VYcIoBUS NPOTEKAaHUS pEakUil HOHHOTO OOMEHa, IIOJIHBIE W
COKpaIi¢HHbIe HOHHBIC YpaBHEHUs peakiuii. CBOWCTBa KUCIOT, OCHOBAHUM U COJIEH B CBETE MPEACTaBICHUN
00 IeKTpOMTHYECKON Aucconnanuy. KauecTBeHHbIe peakuy Ha HOHBI. [IoHsITHE O THAPOTU3E COeH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJIEISIMM KPUCTAUIMUECKUX PEIIETOK HEOPraHMYECKUX BELECTB — METAJJIOB U
HemeTauioB (rpadura W anMasa), CIOKHBIX BEIIECTB (XJIOpHAA HATPUs), HCCIECIOBAHUE 3aBHUCHMOCTH
CKOPOCTM  XMMHYECKOM  peaklud OT  BO3JEHUCTBUA  Pa3lWyHBIX  (PAKTOpPOB,  HCCIEAOBaHUE
AJIEKTPOTPOBOIHOCTH PACTBOPOB BEILECTB, MpoOIecca JUCCOLMALMN KUCIOT, 1IeI04Ye U coiel (BO3MOXKHO
HCI0JIb30BAHME BHJIEO MAaTE€pUAIOB), IPOBEICHHUE OIBITOB, WJUIIOCTPUPYIOIIUX MPU3HAKU TNPOTEKAHUS
peakuuii HOHHOTO oOMeHa (0Opa3oBaHME OCaJKa, BBIJCICHHE Tra3a, O0pa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ HPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX  peakiuil  (FOpeHue, peakiuu
pa3ioKeHus, COETUHEHMS ), pacCliO3HaBaHUE HEOPraHUYECKUX BEIIECTB C MOMOIIbI0 KAUECTBEHHBIX PEaKIIUM
Ha MOHBI, pellleHre HKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTajibl M MX coelMHeHUS

OO6mass xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEHEeHU
okucnenus. CtpoeHne u (pu3ndecKrne CBOMCTBA MPOCTHIX BEMIECTB — TaJIOreHOB. XUMHUYECKHUE CBOMCTBA Ha
npuMepe xJiopa (B3aUMOJICHCTBUE C MeTallylaMH, HeMeTaJulaMM, wienodaMu). XiopoBogopond. CounsHas
KHCJIOTa, XMMHYECKHE CBOMCTBa, MOJIy4YeHHe, NpuMeHeHue. JlelicTBUe XJIopa W XJIOPOBOJOPOAA Ha
OpraHu3M 4YejoBeKa. BaxkHelne XJI0puapl U UX HAXO0XKACHUE B IPUPOJE.

O6mras xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbBIC
creneHn okucieHus. CTpoeHHe U (U3UYECKHE CBOICTBAa MPOCTBIX BEIIECTB — KHUCIOPOJAa U CEpHI.
AmtoTpoTniHBIE MOJU(DUKAIIMN KUCIOPOJIAa M Cepbl. XUMUUYECKHE CBOWCTBa cepbl. CepoBOAOPO/I, CTPOCHHE,
¢buznueckue U XUMHYecKkue cBoicTBa. OKCHUIBI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKcuAoB. CepHas
KHUCTIOTa, (U3MUEeCKHe U XUMHUYEecKHe cBoiicTBa (0OmMe Kak TMPEJACTaBUTENs Kiacca KHUCIOT H
cnenuduueckrue). XuMUYECKHE peaklinu, JeKallie B OCHOBE IPOMBIIIIIEHHOTO CII0Cco0a MOTy4eHUs CepHOM
kucnothl. [Ipumenenue cepHoit kuciaotel. Coli CEepHOM KUCIOTHI, KaYECTBEHHAs peaKlUsl Ha Cylb(aT-HoH.
Haxoxnenue ceppl M €€ COEIMHEHUN B MpuUpoje. XHUMHUYECKOE 3arpsA3HEHUE OKpYXKaroleHd cpeasbl
COCIMHEHUSIMU  Ccepbl (KUCIOTHBIE JIOKIHW, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
MPEAOTBPALLIECHHUS.

OOmas xapakrepucTtuka 3y1eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE
CTENIEHH OKUCICHHUS. A30T, pacnpocTpaHeHHWe B mpupone, (GU3NYECKHEe M XUMHUYECKHE CBOWCTBA.
KpyrosopoTr a3zora B mpupoge. AmMmuak, ero (usmueckue M XUMUYECKHE CBOMNCTBA, MOJyuYC€HUE H
npuMeHenne. Conu aMMOHHMA, UX (U3MYECKHE U XMMHMYECKHE CBOWCTBa, NpumeHeHue. KadecTBeHHas
peakiusi Ha HMOHBI aMMOHHMS. A30THAs KHCIOTa, €€ TOJydeHHe, (U3NYecKHe M XUMHUYECKHE CBOMCTBa
(oOmme kak mpencTaBUTENs Kiacca KHUCIOT M crenuduyeckue). lMcmonb3oBaHWe HUTPATOB U COJieH
aMMOHHSI B KaueCTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHYECKOe 3arpsi3HEHUE OKpPYKAILIEeH Ccpeabl
COCIMHEHUSIMU a30Ta (KHUCIOTHBIE JOXIHW, 3arps3HEHHe BO3ayXa, MHOuBbl H BOJg0EMOB). Docdop,
ajioTponHble Moaudukanuu ¢ochopa, Gusnueckue n xumudeckue cpoiictBa. Oxcun ¢ocopa (V) u
¢dochopHas kuciora, puzMueckre M XMMHUYECKHE CBOiicTBa, moiydeHue. Mcmosb3oBanue Qocdaro B
Ka4yecTBE MUHEPAIbHBIX yI0OpEHUH.

OOmast xapakrepucTuka 31eMeHTOB |VA-rpynnbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTENEHU OKUCIIEHUS. YTIEepo/i, aJUIOTPOIHbIE MOJU(UKALINU, pACIIPOCTPaHEHUE B PUPOe, GU3NUECKUE U
XUMUYeckue cporctBa. Ancopouusi. KpyroBopotT yriepona B npupojae. OKCuabl yriepoa, ux pusnueckue
U XUMHYECKHE CBOMCTBA, NEHCTBUE Ha XMBBIE OPraHU3MBbl, MOJYyYEHHE U NMPUMEHEHHE. DKOJOTUYECKHUE
npoOsemMsbl, cBsi3aHHble ¢ oOkcugoM yraepoaa (IV), rumoreza rno6anbHOTO TMOTEIJICHUS KIMMATa,
MApHUKOBBINA APQPEKT. YToNbHAs KUCIOTA U €€ COJIM, UX (PU3UUECKUE U XUMHUYECKHE CBOICTBA, OTy4YeHUE U
npuMeHenne. KauecTBennas peakuus Ha kapOoHaT-HOHBI. Vcnonb3oBaHue kapOOHATOB B OBITY, METHUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIILCKOM XO351CTBE.



[lepBoHauanbHbIe TOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COCAMHEHUSX yriepoaa (MeTaH, 3TaH,
STWJIEH, alleTWIEH, 3TaHOJI, TJIULEPUH, YKCycHas KuciioTa). [IpupoaHble HCTOUHUKY YIIIEBOJAOPOIOB (YroJib,
NPUPOJHBIN Ta3, He(PTh), MPOAYKTHI UX MepepaboTku (OCH3HMH), UX POJIb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTHE O OMOJIOTUYECKU BaXKHBIX BEIIECTBAX: )KHUPaX, OEIKaX, YrIEeBOAAX — U UX POJIA B )KM3HU YEIOBEKA.
MarepuaibHO€ €IMHCTBO OPTaHUYECKUX U HEOPraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWMCTBA, MojydyeHue M mnpumeHeHue. CoenuHeHus
KpemHHs B nipupoze. O6mue npencrasienus o6 okcuae kpemuus (1V) u kpemuuneBoit kucinote. CHITMKATHI,
WX HCIOJB30BaHHE B OBITY, B MPOMBIILUICHHOCTH. BakHeWIMe CTpOWTENbHbIE MaTepuajbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, jkene300eToH. [IpobieMbl 6€301MacHOTO HCIIOIH30BAHMS CTPOUTEIBLHBIX MATEPHAIIOB
B MIOBCEJTHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3LoB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSSHOM KHCIOTBI, IPOBEJICHUE
KaueCTBEHHBIX PEAKIUi Ha XJIOPHUI-UOHBI U HAOJIIOIEHUE MPU3HAKOB X MPOTEKAHUSI, OTIBITHI, OTPAKAIOIINE
¢bu3uYecKkue W XUMHUYECKHE CBOWCTBA TaJOr€HOB M HX COCOUHEHUW (BO3MOXHO WCIIOJIb30BAHUE
BHJICOMATEpPHAJIOB), O3HAKOMJICHHE C 00pa3liamMu XJIOPUIOB (TaJOTEHU]IOB), O3HAKOMJIEHHE C oOpaslamu
ceppl U €€ COeAMHEHUAMHU (BO3MOXHO UCIOJIb30BaHUE BHAEOMATEpUANIOB), HaOIOJIEHUE Ipoliecca
oOyriMBaHUs caxapa NOJ JCHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI, H3y4YE€HUE XHMHUYECKUX
CBOMCTB pPa30aBIEHHOM CEpHON KHCIOTHL, TMPOBEIEHUE KAueCTBEHHOM peakluu Ha CynbpaT-uOH H
HaOo/IeHNe Mpu3HaKa e€ MpoTEeKaHUs, 0O3HAaKOMJIEHHE ¢ (U3NYECKUMU CBOMCTBaMHU a3oTa, gocdopa u ux
COoeMHEHUIN (BO3MOXHO HCIIOJIb30BaHHE BHJIEOMATepUaloB), oOpa3lamMu a30THbIX U  (PochOpHBIX
ynoOpeHuli, moyiyueHHe, coOupaHHe, paclo3HaBaHWE M M3y4EHHE CBOMCTB amMMHuakKa, IpOBeIEeHUE
KaueCTBEHHBIX pEaKIuii Ha HMOH aMMOHHS H (ocdar-wOH W HM3ydeHHE TPU3HAKOB HMX NPOTEKAHMUSI,
B3aUMO/JICHICTBUE KOHLIEHTPUPOBAHHOM Aa30THOM KHUCIOTHI C MeAblo (BO3MOXKHO HCIIOJIb30BaHHE
BHUJIEOMATEPUANIOB), HU3y4EHHE MojJelel KpUCTAJUIMYECKUX pemi€éTok anmMasza, rpadura, ¢QymiaepeHa,
03HAaKOMJIEHHE C MPOILIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIVIEM U YCTPOMCTBOM
MPOTUBOTa3a, NOJy4eHue, coOMpaHue, paclo3HaBaHue U U3y4eHHE CBOICTB YIJIEKHCIIOTO rasa, MpoBeieHue
KaueCTBEHHBIX peakuuid Ha KapOOHAT M CWJIMKAT-HOHBI W M3y4EHHE MPU3HAKOB HX MPOTEKAHMUS,
O03HAaKOMIJIEHHE C MPOAYKUHEH CUIMKATHOW MPOMBIIIIECHHOCTH, PEIICHHE SKCIIEPUMEHTABHBIX 331a4 I10
TeMme «BakHelne HeMeTaJlyIbl U UX COETUHEHUSD.

MeTaJibl M X COCIMHEHUS

OOmiasi XxapakTepUCTUKa XHMHUYECKUX JJIEMEHTOB — METaUIOB Ha OCHOBAaHUU HX IIOJIOKEHUS B
[lepuoanueckoil cucreme xumuueckux siaeMeHToB J[. M. MenneneeBa um crpoenust atromoB. CTpoeHHe
METaJUI0B. MeTaunyeckasl CBSI3b M METAJNIMYECKash KpUCTAJUIMYECKash Pel€TKa. DIEeKTPOXUMHUECKUI psijt
HanpspkeHud metaiuioB. dusnueckue M XUMHYECKHE CBOMCTBa MeTawioB. OOmiue crnocoObl MOTYYEHUS
MeTtaiioB. [loHsTHE 0O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl (CTalb,
YYT'yH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY ¥ POMBIIITICHHOCTH.

[llenounsle MeTaibl: nojoxkeHue B llepuonmueckoit cucrteme xumuueckux sieMmeHtoB /[[. .
MenneneeBa, CTpOeHHE MX aTOMOB, HaxokJeHUE B mpupoje. Pu3nyeckue M XMMUYECKUE CBOICTBa (Ha
npuMepe HaTpust U Kanus). OKCUIBI U TUAPOKCUIBI HATpUs U Kanud. [IlpuMeHeHue 1menoYHbIX METalIOB U
UX COCOUHEHNH.

[lenouyHo3emenbHbIE METAJUIBI MAarHuid M KadbLMil: mosioxkeHue B llepuoguyeckod cucreme
xumudeckux 3aemeHToB Jl. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAX0XkACHHE B pupoje. Puznueckue u
XMMHYECKHE CBOMCTBA MarHus M Kanblus. BaxHelne coelrHEHUs Kalblusg (OKCUI, THIPOKCUI, COIH).
XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHHS.

Amomunmii: nonoxenue B Ilepuonnueckoit cucreme xumuueckux snemeHToB J[. WM. Menneneesa,
CTpOEHHE aToMa, HaXOXKJeHue B mpupoje. Ousndeckne U XMMHUYECKHE CBOMCTBA antoMUHMS. AMQOTEpHbIE
CBOMCTBA OKCHJIA U TUIPOKCUIA AITFOMUHUS.

Kenezo: monoxenue B Ilepmommueckoir cucreme xumuyeckux snemeHtoB JI. M. Menzaeneesa,
CTPOECHHME aToMa, HaxoXkAeHue B mnpupojae. dusmyeckne M XUMHUYECKUE CBOMCTBa kene3a. OKcHpbl,
ruapokcuabl u conu xkenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u mosryueHue.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pa3laMl METauIOB U CIUIaBOB, MX (DPU3MUYECKUMHU CBOICTBAMH, H3YyUCHUE
pEe3yNbTaTOB  KOPPO3WUM METAIOB (BO3MOXKHO HCIIOJB30BAaHHE BHACOMATEPUATOB), OCOOCHHOCTEM
B3aMMOJICICTBUSA OKCUJA KalblMsi W HATpUs C BOJOM (BO3MOYKHO HCIOJIb30BaHUE BHUAECOMATEPUAIIOB),



HCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIBI, IIpOLIEcca FOPEHHUS Keje3a B KUCI0Poe (BO3MOXHO UCIIOJIb30BAHNE
BUJICOMATEpHAIIOB), TPU3HAKOB TPOTEKAHUS KAUYECTBEHHBIX pEAaKUMH Ha HOHBI: MAarHus, KaJbIus,
amfomuHus, 1wHKa, ckeneza (1) u xemesa (lIl), memu (Il), HabmiogeHnwe w ommcaHue MPOIECCOB
OKpAIIMBaHUS IJIAMEHU MOHAMU HATPUSsl, KaIui ¥ KalbLus (BO3MOYKHO HMCIIOJB30BAaHUE BHICOMATEPHAIIOB),
uccienoBaHue aM(OTEpHBIX CBOMCTB THAPOKCHAA aTIOMHHHMA W THIPOKCHAA LMHKA, pelIeHue
HKCTIIEPUMEHTAIBHBIX 33124 110 TeMe «BakHeHII1e MeTauibl U MX COSAUHEHUSD.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa u MaTepuaisl B IOBCEAHEBHON KU3HU YeJIOBEeKa. be3onacHoe MCIOJIb30BaHUE BEIIECTB U
XHMUYECKUX peakiuii B ObITy. IlepBas moMoIIb Mpu XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKPY)KAIOWIEH cpeapl (MpeaenbHas JOMyCTUMas KOHIICHTPAIUS BEIIECTB,
nanee — [1/IK). Poib xuMuu B pemieHn# S9KOJIOTHIECKUX TPOOIIEM.

Xumuueckuii Ikcnepumenm:

U3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CTIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUabl).

Meosrcnpeomemmnwie ceasu

Peanmzanusi MEXIpEIMETHBIX CBSI3€H NpU W3YyYeHMH XHUMHHA B 9 Kiacce OCYIIECTBISIETCS depes
WCITIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK M MOHATHH, SBISIOMIUXCS CHCTEMHBIMHU
JUIS OTAETBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO I[UKJIA.

OOmIre ecTeCTBEHHO-HAy4YHBIE TOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpHs, aHAIIM3, CHHTE3,
KJlacCU(pUKanus, NEePUOAUYHOCTb, HAOIIOJCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, H3MEPEHHE, MOJIENb,
SIBIICHHE, TTAPHUKOBBIH 3()(DEKT, TEXHOIOTHSI, MaTEPHUAITBI.

dwusmka: mMatepus, aToM, DIIEKTPOH, MPOTOH, HEWTPOH, MOH, HYKIUI, H30TOIbI, PaJlOaKTHBHOCTS,
MOJIEKYJIa, IEKTPUICCKUN 3apsi]], TPOBOJHHUKH, TIOIYIIPOBOJHUKH, TUIEKTPUKH, (POTOIIEMEHT, BEIECTBO,
Ten0, 00BEM, arperaTHOe COCTOSIHHE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIINYECKAs peIIETKa,
CIUIaBBI, (PU3MUECKUE BEIMUYWHBI, SIMHUIBI M3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3IHI,
CounHize.

buonmorus:  dorocunTes, apixanue, Ouocdepa, IKOCHUCTEMA, MHUHEpPAIbHBIC  YAOOpEHUS,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MUTAaTeNIbHbIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE MOPObI, OJE3HBIE HCKOMIAEMbIE, TOILIUBO,
BOJTHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS NNPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBLHIEI'O OBPA30OBAHUSA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIbTATHl OCBOEHHUS MPOrPAMMBI OCHOBHOIO OOLIEr0 0Opa3oBaHMs IOCTUTAIOTCS B
Xojle OOy4eHHs XMMUU B €IMHCTBE YYeOHOM M BOCIUTATEILHON HEATENBHOCTH B COOTBETCTBHH C
TPaAMIUOHHBIMA POCCHHCKUMHU COLMOKYJIBTYPHBIMHU M JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IIPHHATHIMH
B OOILIECTBE MIPAaBUJIAMHM M HOPMaMH ITOBEIEHUS U CIIOCOOCTBYIOT IIPOIECCAM CAMOIO3HAHMS, CAMOPa3BUTHS
U COLMAIM3aIMU 00yYarOIIUXCS.

JIMYHOCTHBIE PE3YJIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIMXCSA PYKOBOJICTBOBATHCS CHCTEMOM
[O3MTUBHEIX IIEHHOCTHBIX OPHEHTALMN U PACIIMPEHUE ONBITA JAEATEIBHOCTU Ha €€ OCHOBE, B TOM YHCIIE B
4acTH:

1) maTpHOTHYECKOro BOCHHUTAHUS:

[EHHOCTHOT'O OTHOILICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACJIEIHIO,
MOHUMAHUS 3HAYCHHS XHMHUYECKOW HAyKM B JKU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAIETh
JOCTOBEPHO# MH(OPMAIIMEH O MEPEIOBBIX TOCTIKCHUAX U OTKPBHITHIX MHUPOBOW M OTCUECTBEHHON XUMUH,
3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpPA U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHMS:

MPECTABICHNUS O COIHAIBHBIX HOPMax M TMPaBHIaX MEXIHYHOCTHBIX OTHOIICHHI B KOJUIEKTHBE,
KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO MOJIE3HOU, YUeOHO-UCCIEIOBATEILCKON, TBOPUYECKOM
U IPYTUX BUAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM IESTEIbHOCTH MPH BBITIOTHEHHH
y4eOHBIX, IMO3HABATEILHBIX 3aj1a4, BBINOJHEHHH XHMHUYCCKHX OSKCIEPHUMEHTOB, CO3JaHUU YYEOHBIX
MPOEKTOB, CTPEMJICHUS K B3aWMOIMOHUMAHHUIO U B3aMMOIIOMOIIM B TPOIIECCE 3TOW YyUeOHOM JeATeTbHOCTH,
TOTOBHOCTH OIIEHHBATh CBOE TMOBEICHHE M IMOCTYIKH CBOMX TOBApUINEH C MO3MIMM HPAaBCTBEHHBIX H
MPABOBBIX HOPM C YIETOM OCO3HAHHS MOCIIEACTBHIA MOCTYIKOB;



3) HeHHOCTH HAYYHOT O MO3HAHUS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE M XWMHUYECKOM pPEAKIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HayKHd U COCTAaBJISIOLIME OCHOBY JJISi NOHUMAaHMs CYLHOCTH Hay4dyHOM
KapTUHBl MHUpA, MPEJCTABICHHUSA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTUS TPHPOJBI, B3aHMMOCBS3AX
YeJ0BEKa C IPUPOJIHOU CPENIOH, O POJIU XMMHUHU B O3HAHUM 3THX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIC MOTHBBI, HAIPABJICHHBIE HA TOJYYCHHE HOBBIX 3HAHUH MO XMMUHU, HEOOXOJUMBIE
s OObsACHEHWsT HAONIONAEMBIX TIPOIECCOB U SABJICHHWW, IMO3HABATEIbHOH, WH(POPMALUMOHHOW H
YUTATENIbCKOM KYJIbTYphl, B TOM YHCJE HAaBBIKOB CAMOCTOSITENLHONW pPabOTHl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIMUTEPATYpOM, JOCTYIIHBIMM TEXHUUECKUMHU CPEJICTBAMU MH(POPMALIUOHHBIX TEXHOJIOTUIA;

UHTEpEC K OOy4YeHMI0O U IO3HaHMIO, JII0OO3HATENbHOCTb, T'OTOBHOCTb U CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOW W HCCIIENOBATEIbCKON  NIEATENPHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajlbHEHILIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHE IEHHOCTU J>KU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO, YCTAHOBKH Ha
3I0pOBBIM 00pa3 >KW3HU, OCO3HAHUE IMOCIEJACTBUM M HENPHUSATHE BPEOHBIX IMPUBBIUEK (yINOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOJIOJIEHHS MpaBUil 0€30MaCHOCTU IPHU OOpallIeHuu ¢
XMMHUYECKMMH BELIECTBAMU B ObITY U pealbHOM KU3HHU;

5) Tpy/10BOT0 BOCTIUTAHUS

MHTEpEC K MPaKTHYECKOMY U3y4eHHUI0 mpodeccuil U Tpyda pa3IMyHOro poja, YBaKEHHE K TPyAdy U
pe3yiabTaTaM TpPYIOBOH JA€ATEIbHOCTH, B TOM YHCJIE€ HAa OCHOBE NPUMEHEHMsI NMPEAMETHBIX 3HaHUM IO
XUMHH, OCO3HAHHBIH BBIOOP WHIUBUAYAIbHOW TPACKTOPHUHM MPOJOJLKEHUS oOpa3oBaHUS C Y4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCTIEIIHOM
podeccHoHANIbHON JESITeNbHOCTH U Pa3BUTHUSI HEOOXOJUMBIX yYMEHHUH, FOTOBHOCTb aJalTHUPOBAThCS B
npodeccruoHalbHOM cpeie;

6) 9K0JIOrHY€eCKOTr0 BOCIUTAHUSA:

9KOJIOTUYECKHU 11eJ1ecO00pa3HOe OTHOLIEHNE K MPUPOJAE KaK MCTOYHMKY >KM3HM Ha 3emile, OCHOBE €€
CYIIECTBOBaHMs, IOHUMAaHHME IIEHHOCTH 3J0pOBOro M 0e30macHoro o0pa3a »KHU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DPM3NYECKOMY U IICUXHUYECKOMY 3/J0POBbIO, OCO3HAHHUE LIEHHOCTH COOJIIOIEHUS
IIpaBUJI 0€30MACHOTO MOBEIEHMSI TP paboTe C BEIECTBAMH, a TAKXKE B CUTYalUAX, YTPOXKAIOIIUX 3I0POBbIO
W KW3HU JIFOJICH;

CIOCOOHOCTH MPUMEHSTh 3HaHUS, I[OJIydaeMble IPU H3YYEHUHM XMMHHU, I pELIeHHs 3ajad,
CBSA3aHHBIX C OKPYXKAIOUICH NPUPOIHON CpPENOM, Ul TOBBIIIECHUS YPOBHS JKOJIOTMYECKOH KyJIBTYPBI,
0CO3HaHMs IJI00AJILHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U IyTel MX pelIeHUs MOCPEICTBOM METOJIOB
XMMHMHM, OKOJIOTMYECKOIO  MBIIUICHHUS, YMEHMsS  pPYKOBOJICTBOBAaTbCS MM B  IIO3HABATEIbHOW,
KOMMYHHMKaTUBHOW U COLIMAIILHOW ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B cocraBe meTanpeIMEeTHbBIX pe3yIbTaTOB BBIACISAIOT 3HaUMMble A1 (GOPMUPOBAHMSI MUPOBO33PEHUS
oOI1eHayYHble MOHATUS (3aKOH, TEOpHSs, MPUHLMII, TMIIOTE3a, (PAKT, CUCTEMA, MPOLECcC, FKCIEPUMEHT U
Jpyroe.), KOTOpble UCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEeIMeTax M MO3BOJISIOT Ha OCHOBE
3HaHUN M3 ITUX MpeIMeTOB (OPMHUPOBATh MPEACTABIECHUE O ILEJOCTHOH HAaydyHOW KapTUHE MHUpaA, U
YHUBEpCaJbHbIE YueOHble ACHCTBUS (IIO3HABaTENbHblE, KOMMYHUKATUBHBIE, PEryJISTHBHBIE), KOTOpbIC
oOecrnieunBarOT (OPMHUPOBAHWE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBJICHUIO
y4eOHO 1eITeTbHOCTH.

ITo3naBaTenbHBIC YHHBEPCAIbHbIC Y4eOHbIC JeHCTBUSA

ba3oBrble Jornyeckue 1eHCTBHUA:

YMEHHSI UCIOJIB30BATHh IPUEMBI JIOTUYECKOTO MBILUIEHHS TP OCBOCHUU 3HAHUI: PAaCKPBIBATH CMBICII
XUMUYECKUX TMOHATUH (BBLACTATh UX XapaKTE€pHbIE NMPHU3HAKH, YCTAaHABIUBATh B3aHUMOCBS3b C JPYTUMH
MOHATHUSAMM ), UCTIOJIb30BATh MOHATUSA 111 OOBSICHEHUS OT/AEIbHBIX (P)aKTOB U SBJICHUHN, BBIOMPATh OCHOBAHMS
U KpUTepUH [UId KIacCU(PHUKAIMKU XUMHUUYECKUX BEIIECTB M XUMHUECKUX peaklHi, yCTaHaBIUBaTh
MPUYMHHO-CIIEICTBEHHbIE CBSI3M MEXIY OOBEKTaMHM M3Y4EHHUs, CTPOUTH JIOTMYECKHE pacCyKICHUs
(MHIYKTUBHBIC, A€YKTUBHBIE, 10 aHAJIOTHUH), eNIaTh BEIBOIbI M 3aKIIFOYCHHUS;

YMEHHE TPUMEHATH B TMpOLEcCe TMO3HAHUSA TMOHATHS (MPEAMETHBIE W METalupeIMETHBIE),
CHUMBOJIMUECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIb3YEMbIE B XUMHH, TPE0OPa30BbIBAThH IMPOKO NMPUMEHSEMBIE B
XMMUU MOJIeNIbHBbIE TPEACTaBICHUS — XMMHUYECKMH 3HaK (CHMMBOJI JIEMEHTa), XMMHUeckas (opmyna u



ypaBHEHHWE XUMHUYECKOW pEaKIHH — TPH PEHICHHH Yy4eOHO-TO3HABATENBHBIX 3a7ad, C Y46TOM 3THUX
MOJENBHBIX MPEICTABICHUI BBISBISTh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKUA HU3y4aeMbIX 00BEKTOB
— XUMHWYECKHX BEIIECTB M XUMHUYECKUX PEaKIUi, BBISBISATH OONIME 3aKOHOMEPHOCTH, MPUYUHHO-
CIICJICTBEHHBIC CBSI3U M ITPOTUBOPEUHS B U3y4aEMBIX MPOIECCaX U SBJICHUSIX.

Ba3oBble ncciienoBare/ibCKue AeiCTBUA:

YMEHHE HCIIOJIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMS, a TaKXke B
KaueCTBE OCHOBBI JUIsl POPMHUPOBAHUS TUTIOTE3BI TIO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

MpUOOpEeTEeHNEe ONbITa 10 IUIAHUPOBAHUIO, OPraHu3alldd ©  TPOBEIACHHUIO  YYCHUYCCKUX
9KCIEPUMEHTOB, YMEHNE HAOII0/1aTh 3@ XOJI0M IpOIiecca, CAMOCTOSTENBHO IPOrHO3UPOBATh €r0 pe3yJibTarT,
(bopmynHupoBaTh 0000IIEHHS ¥ BBIBOJBI IO PE3YJIbTaTaM MPOBENEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIATD
OTU€T O IpoJeNaHHON padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOMpPATh, aHAU3UPOBATH W MHTEPIPETUPOBATH WH(OPMAIIUIO PA3TMYHBIX BUAOB U (OPM
MPEACTABJICHUS, MOTYyYaeMyI0 M3 Pa3HbIX HCTOYHUKOB (HAy4yHO-TIOMYJISIpHAs JUTEpaTypa XHMHUYECKOTO
COJICp’KaHUs, CIPABOYHBIC MOCOOWs, pecypchl VHTepHETa), KPUTUYECKH OIICHHBATh MPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO WH(POpMaIINIO;

YMEHHE TMPUMEHATh pPa3IMYHbIe METOJBI W 3alpoChl TMPH IMOUCKE W oTOoOpe HWH(OpMAIMH U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOJWMBIX JUIS BBITIOJHEHHUS Y4YEOHBIX ¥ TIO3HABATENBHBIX 3a/1a4
OTpeNeNéHHOr0  TUMa, MpHOOpeTeHue ombiTa B  00JaCTM  HUCHOJB30BAaHUS  MHPOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHIA, OBJIaJICHUE KYJIbTYPO aKTUBHOTO WCIIOIH30BAHUS PA3IMYHBIX TIOUCKOBBIX
CHUCTEM, CaMOCTOSTEIbHO BBIOMpAaTh ONTUMalbHYIO (QOopMy TMpeacTaBiIeHUs HUHGOpPMaLUUu U
WUTIOCTPUPOBATH PeIllaeMbIe 3319l HECIIOKHBIMH CXeMaMHU, JHarpaMMaMHe, TPYTUMHA GopMaMu TpapuKu 1
HMX KOMOMHAIUAMHU;

YMEHHE UCIOJB30BaTh U aHAJIM3UPOBATh B Mpollecce y4eOHON M HMCCIeI0BaTEIbCKOM JesITeNbHOCTH
nH(MOPMALIMIO O BJIUSHUM MPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3siCTBA M TpPAaHCIOpPTAa HA COCTOSIHHE
OKpY’)Karolel NpUPOTHON CPEIBI.

KomMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUSA:

yYMEHHS 3a/1aBaTh BOMPOCHI (B X0J€ auanora u (Wiu) AUCKYCCHU) TIO0 CYIIECTBY OOCYXIaeMOU TEMHI,
(dbopMynupOBaTh CBOM MPEIOKEHHUS OTHOCUTENIBHO BBIOJHEHUS MIPEIOKEHHON 3a1a4u;

YMEHHSI TPEJCTaBISATh MOJYyYEHHbIE pPE3yAbTaThl IM03HABATEIBHOW JIEATENBHOCTH B YCTHBIX H
MMCBMEHHBIX TEKCTax; JejaTh IPE3EHTAIUI0 pPE3yJIbTaTOB BBINOJHEHUS XUMHUYECKOTO SKCIIEPUMEHTa
(JtabopaTOpHOTO OIBITA, JIAOOPATOPHOU PAOOTHI IO UCCIAEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO ITPOCKTA);

yMEeHHSI y4eOHOTO COTpYyJHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOW TMO3HABATEIbHON H
UCCIIEIOBATENIbCKON JIEATEIIBHOCTH MPH PEUICHUH BO3HUKAIOUIUMX MpPoOJeM Ha OCHOBE y4yéra oOumx
HMHTEPECOB U COTIACOBaHUS MO3ULMIA (00CYXAeHUs, 0OMEH MHEHUSIMH, «MO3TOBbBIE IITYPMBbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBHIL, OTIpe/iesieHne KPUTEPUEB MO OLICHKE KaueCTBA BBITIOJHEHHON padOThI U JpyTue).

PeryasiTuBHble YHHBepPcaJbHble YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO  OMNpENeisTh LeIH JeSITeNbHOCTH, IUIAaHUPOBaTh, OCYIIECTBIISTH,
KOHTPOJHMPOBaTh U TIpPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESITENBHOCTb, BHIOMpaTh Hauboiee
3¢ deKTUBHBIE CIOCOOBI pelIeHUs] YY4EOHBIX M MO3HABATEIbHBIX 3a7a4, CAMOCTOSITEIBHO COCTaBISATH WIH
KOPPEKTUPOBATh MPEJIOKEHHBIA aITOPUTM JCHCTBHIM NpPU BBHIMOJIHEHUU 33JaHUNA C Y4ETOM MOJIy4EHUS
HOBBIX 3HaHHI 00 M3y4yaeMbIX 0OBEKTaX — BEIIECTBAX M PEAKIIUIX, OLIEHUBATH COOTBETCTBHE MOJIYyYEHHOTO
pe3ynbTaTa 3asBJICHHOW II€JIM, YMEHHE HCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MpeAsiaraeéMble B
YCIIOBUH 3aJjaHUN.

MHNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpenMeTHBIX pe3ylbTaTOB MO OCBOSHHUIO 00S3aTENLHOTO COJIEp)KaHUs, YCTAaHOBJICHHOTO
naHHOU (enepanbHOl pabouelt MpPorpaMMoil, BBIAENAIOT: OCBOCHHBIE OOYYAIOIIMMIKCS HAy4YHbIE 3HAHUSA,
YMEHHSI M CHOCOOBI JeHCTBUM, criennduueckue 1 NpeaAMETHOW 00IacTH «XUMHUS», BUIBI JEATEIbHOCTH
M0 TIONYYEHUIO HOBOTO 3HAHHWS, €0 HMHTEpHpeTaliy, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3IHMYHBIX
y4eOHBIX U HOBBIX CUTYaIIHSIX.

K xonmy oOyuyeHus B 8 kiiacce mpeaMeTHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)aTh
c(hOpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:

® pacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TOHSTHIA: aTOM, MOJIEKYJIa, XUMHUYECKUA DIIEMEHT,

IIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOJHAS M HEOJHOPOJHAs), BaJEHTHOCTb,



OTHOCHUTEJIbHAsl aTOMHAsl U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAsl Macca,
MaccoBasi J10JI1 XMMMUYECKOTO 3JEMEHTa B COEAMHEHHUM, MOJISIPHBIA O0BEM, OKCHJ, KHUCIOTa,
OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATENBHOCTb, CTEIIEHb OKHUCICHUS, XMMMUYECKas peaklus,
KJaccu(uKaus peakiil: peakuu COCTUHEHHUS, PEaKIUH Pa3I0oKEeHUsS, PEaKIHH 3aMelICHHS,
peaknuu oOMEHa, 5K30- U YHIOTEPMHUCCKUE PEAKIMH, TEIUIOBOU 3(PEKT peakiuu, siipo aToMma,
AIIEKTPOHHBINA CIIOW aToMma, aToOMHas OopOuTalb, paguyc aromMa, XUMUYECKas CBs3b, NOJSIpHAS H
HEMoJIApHasi KOBAJIEHTHAsl CBA3b, MOHHAs CBS3b, MOH, KaTHMOH, aHWOH, pPacTBOp, MaccoBas JOJs
BelecTBa (MpOoIeHTHAs KOHIIEHTPAIHs) B PaCTBOPE;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHUI M MPUMEHATh 3T MOHATUS IPU
ONMCAHUU BEUIECTB U UX MPEBPAILEHUI;

WCIOJB30BATh XUMHUYECKYI0O CHUMBOJIUKY Ul COCTaBJICHUS (OpPMYJ BEIIECTB W ypaBHEHHU
XUMHUYECKUX PEAKLIMI;

ONPEJENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWMHApHBIX COEJAMHEHHUSX, CTENEHb OKHCIICHUS
JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, NMPUHAIICKHOCTh BEILIECTB K OINpEAEIEHHOMY Kiaccy
COoeMHEHUI no GopMyaM, BUA XUMHUECKON CBS3U (KOBAJEHTHAs W MOHHAsl) B HEOPraHUUYeCKUX
COEJIMHEHUSX;

packpsiBaTh cMbich [leproanueckoro 3akona /. M. MeHneneeBa: 1eMOHCTPUPOBATh NOHUMAHHUE
MEePUOJNYECKON 3aBHCHUMOCTH CBOMCTB XHUMHUYECKHUX JJIEMEHTOB OT HX IIOJIOKEHUS B
[lepuoauueckoii cucreMe, 3aKOHOB COXPAaHEHHUsI MacChl BEIIECTB, OCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO y4EeHHMs, 3aKOHa ABOTaipo;

OMKCHIBAaTh M XapakTepu3oBaTh TaOnuuHyo (opmy I[lepuognueckoit CHUCTEMbl XUMHUYECKHX
AJIEMEHTOB: pa3jMuaTh MOHSITHUS «TJlaBHas noArpynna (A-rpynmna)» u «nobounas noarpynna (b-
rpyIIa)», Majable U OOJbLINE MEPUO/Ibl, COOTHOCUTH 0003HAYEHHS], KOTOphle UMEIOTCS B TabIuIe
«Ilepuognyeckass cucrema xumudeckux dneMeHToB JI. M. MeHnneneeBay ¢ 4YUCIOBBIMHU
XapaKTepUCTUKAaMH CTPOCHHUS aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsn sjapa, oOriee
YHCIIO 3JIEKTPOHOB M pacrpe/iesieHue UX MO JIEKTPOHHBIM CII0SM);

KJIaCCU(UIIMPOBATh XUMHUYECKHE HJIEMEHThI, HEOPraHWYEeCKHe BEIIECTBA, XUMHUYECKUE pEaKluu
(TI0 YKCy U COCTaBY YYaCTBYIOIINX B PEAKIIUU BEIECTB, MO TETUIOBOMY 3P deKTy);
XapakTepu30BaTh (OMUCHIBaTh) OOILIME XWMUYECKHE CBOICTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
MIOATBEPIK/1asi ONMCAHNE MTPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XHUMHYECKUX
peaKIuii;

MIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KQYECTBEHHOI'O COCTaBa, BOZMOXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILECHUM B Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCCOBYIO JIOJIO
XMMHYECKOTO 3JIeMEeHTa Mo (QopMmyle COEAMHEHHUS, MacCOBYIO [OJII0 BEIIeCTBa B PacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHYECKOUN pEaKIvH;

MIPUMEHATh OCHOBHBIE ONEPALMHU MBICIUTEIBHOU AESITENIBHOCTH — aHAIM3 M CUHTE3, CPAaBHEHHE,
0000111eHNEe, CUCTEMATU3AIINIO, KIACCU(UKAIUIO, BBISIBJICHUE MPUYNHHO--CJIEICTBEHHBIX CBA3CH —
JUIslT W3Y4YeHHUsI CBOMCTB BEIIECTB W XHMMHMUYECKHX pEaKIHil, €CTeCTBEHHO-HAYYHbIE METOMbI
MO3HAHUS — HaOJI0JIEHUE, U3MEPEHUE, MOICIIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH );
clieIoBaTh MpaBUjaM TOJb30BAaHUS XUMHUYECKON MOCYIOM M JabopaTopHbIM 00OpyIOBaHUEM, a
TaKKe MpaBuiaM OOpalieHus ¢ BEIIeCTBAMH B COOTBETCTBUHU C MHCTPYKIMSMU MO BBIMOIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHUIO M COOMpaHHMIO Ta3000pa3HbIX BEIECTB
(Bomopoa M KHUCJIOPOAA), HPUTOTOBJIEHHIO PACTBOPOB C OMNpPENENEHHOW MaccoBOM JoJeit
pPacTBOPEHHOIO BEILIECTBA, IUIAHUPOBAaTh M IPOBOJUTh XUMHUYECKHE DSKCIIEPUMEHTHI IO
pacro3HaBaHUIO pPACTBOPOB IIEJOYEH UM KUCJIOT C TOMOLIbIO HHAUKATOpPOB  (JAKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHE).

K koHiy oOydyeHus B 9 kJjacce mpeiMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JOJKHBI OTpa)kaTb
Cc(OPMHUPOBAHHOCTh y OOyHAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX MOHITHHM: XMMHUYECKUH D3JIEMEHT, aTOM, MOJEKYyJa,
WOH, KaTUOH, AaHWOH, TIPOCTOE  BELIECTBO,  CJIO)KHOE  BEIECTBO,  BAaJECHTHOCTD,
IEKTPOOTPHULIATENBHOCTh, CTENEHb OKUCIIEHUS, XUMHYECKas peaklys, XUMHUYecKas CBs3b,
TerIoBOM 3(PdeKT peakuuu, MoOJb, MOJISIPHBIM 00BEM, PacTBOp, ANEKTPOJIUTHI, HEINEKTPOJIHUTHI,



AIIEKTPOJIMTUYECKAs JUCCOLMAIMS, pPEaKUUH HOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOe
paBHOBecue, 00OpaTUMbIE U HEOOpaTUMBbIE PEAKLUH, OKHCIUTEIHbHO-BOCCTAHOBUTEIILHBIE PEaKIUH,
OKHCITUTENb, BOCCTAHOBUTENb, OKHUCJICHHWE W BOCCTAHOBIEHHE, aIOTPONHs, aM(pOTEpHOCTH,
XUMUYECKas CBsI3b (KOBAJICHTHAs, HOHHASI, METAJUIMUECKas ), KPUCTALTMYECKAsl PEIIETKA, KOPPO3HS
METaJUIOB, CIUIABBI, CKOPOCTh XMMUYECKON PEaKLUH, NIPEACIIbHO fonycTuMas koHueHTpauus [IJIK
BEIIECTBA;

WJUTFOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUNA U MPUMEHSTH 3TH TOHITHS TIPU
ONMCAHUU BEUIECTB U UX MIPEBPAILEHUI;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY U COCTaBJCHUS (OPMYNI BEIIECTB W ypaBHEHUH
XUMHUYECKUX PEAKIIU;

ONpEENATh BAJIEHTHOCTh M CTENEHb OKHUCIEHHUS XUMHUYECKHUX DJJIEMEHTOB B COEIUHEHMSX
Pa3IMYHOIO COCTaBa, IPHUHAJUIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEAMHEHUHN 110
¢dbopmynaMm, BUJ XUMHUYECKOH CBSI3M (KOBaJE€HTHAs, MOHHAs, METAJNINYECKasi) B HEOPTraHUUECKUX
COEJIMHEHUSX, 3apsA] MOHAa 0 XUMHUYECKOW (opmyne, XxapakTep cpelbl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COECAMHEHUM, TUI KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,
packpsiBaTh cMmbici [lepuonnueckoro 3akona [[. WM. MeHneneeBa M JEMOHCTPUPOBATH €ro
MMOHMMAaHMEe: ONUCHIBATh W XapaKTepus3oBaTh TabinuHylo Qopmy Ileproauueckoil cucTemsl
XUMUYECKUX DJIEMEHTOB: pa3jnyaTh MOHATHS «JIaBHAas moarpymnmna (A-Tpynma)» U «moOodyHas
noarpynna (b-rpymma)», manele W OOJbIINE MEPUOIbI, COOTHOCHUTH OOO3HAUYEHHUS, KOTOpHIE
UMEIOTCS B MEpUOJMYEcKON Taliuile, C YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB
XMUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsn sfApa, oOliee Ynucio 3JIEKTPOHOB U paclpeieieHue Ux 1o
AIIEKTPOHHBIM CJI0AM), OOBICHITH 00IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB 3JIEMEHTOB U UX
COEJIMHEHUH B Mpezesax MajblX EPUOI0B U IIaBHBIX MOATPYII C YUETOM CTPOCHUSI UX aTOMOB;
KJIaCCU(UIIMPOBATh XUMUYECKHE JIEMEHThI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUYECKUE peaKluu
(Mo ymMCIly ¥ COCTaBY yYacTBYIOIIMX B PEAKI[MU BEUIECTB, MO TEIUIOBOMY 3 (eKTy, 0 H3MEHEHUIO
CTETeHEeW OKUCICHNUS XUMUYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME M CIEHHU(PUISCKHE XUMHYECKHE CBOWCTBA IMPOCTHIX H
CIIOXHBIX BEILECTB, MOATBEPXkAas ONMUCAHHE MPUMEpPaMU MOJEKYISPHBIX U HOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHii;

COCTaBIISATh YpaBHEHUS AJIEKTPOJIUTUUECKON NUCCOLMAIUU KUCIOT, IIeJouell U COJe, MOJIHbIe U
COKpalEHHbIE YpaBHEHMsI pPeakiuii MOHHOrO OOMEHa, YpaBHEHHUS peaklUid, MOATBEPKIAOIINX
CYyIIECTBOBaHHE FEHETHUECKOM CBS3U MEX/y BELIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO ajlaHca 3TUX PeaKLUid;

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTU MPOTEKAHUS
XMMHYECKUX MPEBPAIICHU B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCHUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BEIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JIeMEeHTa Mo (QopMmyle COEAMHEHHS, MacCOBYIO [OJII0 BEIIeCTBa B PacTBOPE,
MIPOBOJHUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEeaKInu;

coOirofaTh MpaBuiia MOJIb30BAHUS XMMUYECKOW MOCYIoiM M J1a00paTopHBIM 00OpyIOBaHUEM, a
TaKKe MpaBuiia oOpalleHus: ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMH MO BBHITOJTHEHHUIO
1abopaTOPHBIX XUMHUYECKHX OTBITOB MO TMOJIYYEHHIO M COOMpPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

MPOBOJIUTh  PEAKUMH, MOATBEPKJAIOIINE KAYECTBEHHBIM COCTaB  pa3JIMYHBIX  BEIIECTB:
pacrmo3HaBaTh OMNBITHBIM MYTEM XJIOpPHA-, OpOMUA-, MOIUA-, KapOoHaT-, (ocdar-, cuIMKaTt-,
cynbdaT-, THAPOKCUI-HOHBI, KATHOHBI AMMOHUS U MOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE
B BOJIHBIX PaCTBOpax HEOPraHUYECKUX BEIIECTB;

MIPUMEHATh OCHOBHBIE ONEPALIMN MBICIUTENBHON JESATENBHOCTH — aHAIU3 U CUHTE3, CPAaBHEHHE,
0000I11eHNe, CUCTEeMAaTU3alUIO, BBISBICHUE MPUYMHHO-CICACTBEHHBIX CBA3CH — IS U3y4dEeHUs
CBOMCTB BELIECTB M XUMUYECKUX PEAKIMM, €CTECTBEHHO-HAay4YHbIE METOJbl IIO3HAHUS —
Ha0Jr0/IeHNe, U3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEaIbHbIM U MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
K
Ne HanmeHoBaHMe pa3je/ioB U TeM OIMHELTR0 1aton DJIeKTpOHHbIE (L (POBbBIE)
n/n NPorpamMmbIl Bcero Konrpoapurre TpakTiyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI

Pazjea 1. IlepBonayanbHble XUMHYECKHE IOHATHS
L1 | coreommonmammn s mpaeeckoli 5 2 bubmiorexa LIOK

' P https:/m.edsoo.ru/7f41837¢c

NIESATeIIbHOCTH YeJIOBEKa
bu6morteka [IOK

1.2 BeniecTBa u XMMHUYECKUE PEAKIIUU 15 1 https://m.edsoo.ru/7f41837¢

Hroro mo pazueny 20

Paszpnen 2. BaxuHeilume npeacTaBuTe M HEOPraHMYECKUX BELECTB
21 Boznyx. Kucnopon. Ilousarue 06 6 bubnuoreka [IOK

' OKCHIaX https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonstue o kucnorax u 8 1 bu6moreka [IOK

' COJISX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6moreka [IOK

' OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bu6mmoreka [IOK

' HEOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c

Hroro mo pazgeny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jaemMenToB JI. M. MenneneeBa. CTpoenne aroM0B. XMMHUYeCKas
¢Bsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKINH

[Tepuoanueckuii 3aKOH U

31 [Tepuonnueckas cucrema
XHMHUYECKUX 31eMeHTOB /1. U.
Mennene-esa. CtpoeHue aroma

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

XUMHYECKas CBA3b.
3.2 OKHUCIIUTEILHO- 8 1
BOCCTAHOBUTEJIbHBIE PEAKIIUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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Hroro no pazgeny 15

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 68 4 °
9 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ OporpaMMBb Beero Ko;Tpo.an,le HpﬁaKanecm/le 06pA30OBATEIBHbIE
padoThI padoTsl pecypest
Paspnen 1. BemiecTBo 1 XUuMHYeCKHE peaKIIUH
11 [ToBTOpEHue U yriyonenue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
' peakmuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] AUCCOIUALIHS. 8 1 1 bu6mmoreka [IOK
' XUMHYECKUE PEAKIMH B PACTBOPaAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3znen 2. HeMeTaJJILI M X COeAMHEHHUS
21 OO6mrast XxapaKTepUCTHKAa XUMHUYECKUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. ["anoreHs https://m.edsoo.ru/7f41a636
OO1as XxapakTepucTuKa XUMHIECKHX Bubmiorexa LIOK
2.2 aneMmeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edso0.ru/7f41a636
COEIMHEHUSI E— )
OO01as XxapakTepuCTUKa XUMUYECKIX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 ﬁggg%iﬁ&%lj/? 413636
COEIMHEHUST E— :
OO01as XxapakTepuCTUKa XUMUYECKHIX Bubmiorexa LIOK
2.4 snemeHToB |VA-rpynnsl. Yrieposa u 8 1 2 https://m.eds00.ru/7f41a636
KPEMHHI M UX COCAMHEHMS — :
Hroro no paszneny 25
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. Merajlibl 1 UX COCTUHEHU S

. bub6mmoreka [{OK
3.1 Obuwe CroHCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkneiinime MeTauIbl U UX COESAMHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpyxkaionias cpeaa
41 B 3 bu6moreka [IOK
: CIEeCTBA U MaTePHAaJIbl B )KU3HU YeIOBEKa https://m.eds00.ru/7f41a636
Wroro mo pazueny 3
p a 3 bu6moreka [IOK
C3CPBHOC BpeM https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U croXXHBIE BellleCTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX Bubmmorexa [JOK
m . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoasspHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

https://m.edsoo.ru/00adb486

66 PesepBHeiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cUCTEeMaTH3als 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA: https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPaX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne coOnTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK



https://m.edsoo.ru/00ade104
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeIIbl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(Zz[e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npooIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponbHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEécTKoCTh BOIABI U METOIBI €€ Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBL U COJIN JKEJe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

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

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 knacc/ Pyasutuc I'.E., ®enpaman O.I'., AkunoHepHoe 00111ecTBO
«3narenscrBo «lIpocsemenue»
* Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I"., AkuronepHoe 0011eCTBO

«M3parenscTBO «IIpocBenienne

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJA

Xumud. Jnaaktuaeckuii Marepuain. 8-9 kinaccobl

Papenkwnii A.M.

Xumus. Pabouas Tetpans.8 kiace, 9 kiacc

I"abpycena H. U.

Xumust. Ypoku B 8 -9 kmacce. [Tocobue nist yaurens

I'apa H.H

COopHuK 33124 ¥ yrpaxHeHu mo xuMud. 8-9 kimaccel. K yueonuky I'.E.

Pymzutuca, @.I'. ®enpamana «Xumus. 8 kiace» U «XuMus. 9 kimacc»

Pa6os M.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://him.1september.ru/

http://him-school.ru/






