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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUHU Ha YpOBHE OCHOBHOTO 00111eT0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U € YU4ETOM KOHIICTILUU NPENnoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLesaX, oOwed crparernu oO0ydeHus,
BOCIIUTaHUsSI M Pa3BUTHUA OOYYAIOLIUXCA CPEACTBAMHM Y4eOHOro NpeAMeTa, yCTaHaBJIMBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpPKAHUE, IIPELyCMaTpUBAET paclpelesIeHUe ero mo Kjaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPOrpamMmbl 110 XUMHH, OIPENEISET KOJINYECTBEHHbIE
U KauyeCTBEHHBIC XapaKTEPUCTUKH COIEP)KAHUSA, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
U3YyYEHHs] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JJOTMKU y4eOHOTro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeAesieT BO3SMOXKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOWM 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus, a TakKe TpeOOBaHUI K pe3ysbTaTaM 00yuyeHHUs] XUMHUH
Ha YpOBHE LeNed H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEIbHOM
JeSITeTLHOCTH 00yUYaIOMIerocs 0 OCBOCHUIO yYEOHOTO COIEPIKAHMS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUs 00y4arolerocs, ero
IpeCTaBICHUH 0 MaTepUaIbHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEN
IPECTaBICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B MPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U AKOJIIOTUYECKOM 0€30I1acHOCTH, NPOOJIEM 3paBOOXPAHEHHUS.

N3yuenune xumunu:

CHOCOOCTBYET peaau3al BO3MOXHOCTEM M caMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00ydarouuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  [1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
npodeccuoHaIbHON 1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a Ha €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B OPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IPaMOTHOCTH O0yYaroIuXCs;

CHocOoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHT CBOM BKJIAJ B D3KOJOTMYECKOe OOpa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMH XMMHMH 00ECHEeuMBAIOTCS CHeUu(pUKON comep)kaHus
y4eOHOTrO TpeaMeTa, KOTOPbIM sBISETCS NeJarornyecku aJanTHPOBAHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHHS OPUEHTHPOBAH Ha OCBOEHHE
00y4aroIMUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:KaHMsl MPOTrpaMMbl MO XMUMHUHU C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOIO
nonxona k e€ mzydeHuro. CopepiaHHe CKJIQJbIBACTCS U3 CUCTEMbI MOHSATHH O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHW30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX MIPEICTABICHUM Pa3HOTO0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa Jl. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YUYEHHS O CTPOCHHMH aTOMa U XMMUYECKOH CBSI3H;

— Mpe/CTaBIEHUI 00 MEKTPOIUTUYECKON TUCCOLMAIMN BEIIECTB B paCTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKLIMU OOBACHEHMsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILECHUS K HAYYHOMY 3HAHHUIO U METOJIaM II03HaHus B Hayke. M3yueHnue xumnn
OPOMCXOJUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5-7 kinaccel» u «dusuka. 7 Kjacc.

[Ipu u3yyeHun XuMuu NpPOUCXOAUT (HOPMUPOBAHHUE 3HAHUNM OCHOB XMMHUECKON HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JESITEbHOCTU YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKka HAyKd, B
IPUOOILEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKluil, B
(GopMHpPOBaHMM U pPa3BUTUM [103HABATEJIbHBIX YMEHMH M MX MPUMEHEHMH B Yy4eOHO-
IIO3HABATEJILHOM U yuyeOHO-UCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMU B [TOBCEIHEBHOM JKU3HH.

[Ipy W3yd4eHWH XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXKHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAJIbHO Pa3BUTOM JIMUYHOCTH, FTOTOBOM K caMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOLIMUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKOoe NpUOOIIeHHE OOydarolmMxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  NEATENBHOCTH, HAy4yHbIM  METOAaM  IO3HaHUS,
(bOopMHPYIOLIMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHHA M CaMOIIO3HAHMsI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH M OLICHHWBATh SIBJICHUS OKPYKAIOIIETO0 MHUPA, WCIOJB3Ys 3HAHHUS U
OTBIT, TOJYYEHHbIE MPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX IMpU pElIeHUH MpodieM B
MTOBCEJHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBaHue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUsI IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKU 11eJIeCOO0pa3HOro MOBEIEHHsI B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
HAa OCHOBE YCBOGHUS OOINEYEIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npo(UiIs ¥ HANPABICHHOCTH JTATbHEHUINIEro 00ydeHUsI.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOIIETO
obpazoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezeln), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IMepBoHayajibHbIEe XUMHYECKHE MOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HaykK. Tena u
BemecTBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe coctosiHue BemiecTB. llonsatue o
METO/Iax MOo3HaHus B XuMuH. YucThie BemecTBa U cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI M MOJIEKYNIBI. XUMHYECKHE O3JeMEHThl. CHMBOJIBI XUMHYECKUX 3JIEMEHTOB.
[TpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAA aToMHas Macca. OTHOCUTEIbHAS MOJIEKYJIApHas
Macca. MaccoBast 1011 XUMHUYECKOI'O 2JIEMEHTA B COEMHEHUH.

KonnuectBo BemecrBa. Moab. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAcChl U
qrclia CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacuérel mo hopMynaM XMMHUUECKUX COCTUHEHHIH.

Ousnyeckue M XUMHYECKHUE SIBICHHS. XHUMHUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kimaccupukanmss XUMHYECKIX peaKkInit
(coenuHeHus, pa3IoKeHUsl, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:.

3HAKOMCTBO C XMMMYECKOH MOCYyI0#, MmpaBuiamMu paboThl B jJaboparopuu U mpuéMaMu
oOpareHusi ¢ J1abOpaTOpHbIM O0OpPYAOBaHUEM, M3YYCHHE M ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0IeHHEe (Pu3nueckux (TIaBjIeHUE BOCKA, TasTHUE JIb/IA,
pacTupaHue caxapa B CTYNKe, KATIEHHWE U KOHJIEHCAIUS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
IPOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOI) SIBIEeHUH, HabIoaeHne
U OIMCaHWe TPU3HAKOB TIPOTEKAHUS XWMHUYECKHX peaknui (pasloKeHWe caxapa,
B3aMMOJICIICTBHE CEPHOW KHMCIIOTHI C XJIOpHUIOM Oapus, pasioxkeHnue ruapokcuaa menu (1) npu
HarpeBaHuu, B3auMoJjeicTBue sxenesa ¢ pactBopoM coiau meau (1), m3ydenme crnoco6oB
pa3ielieHuss CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINA,
xpomarorpadus, TpOBEICHHE OYUCTKH IOBAapEHHON COlHM, HAOJIIOJEHHE W ONHCaHHE
pe3y/bTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJieneit MoJIeKy (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBUTe M HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3J€MEHT W IMPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3nyecKkue U XMMUYECKHUEe CBOWCTBA (peakluy TOPEHHUS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMy4deHHs KHUCIOpoJa B J1abopaTopuu u
IpoMBIIIIEHHOCTH. KpyroBopot kucinopona B mpupoae. O30H — ajutoTporHas MOJAU(pHUKAIHS
KHCIIOpO/Ia.



TennoBoit >(pdPeKkT XUMHUYECKOHW peakluh, TEPMOXHMHUYECKHE YpaBHEHHs, 53K30- U
OHAOTEPMUYECKUE peakuMU. TOoIaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO APQeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemMeHT uM mpoctoe BewiecTBO. Haxoknenue Bojgopoda B MPUPOIE,
buznyeckue 1 XuMUYeCcKre CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oydeHus. KucioTsl u comnu.

MoutsipHbIii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pacrtBoputrens. PactBopbl. Hacklmennsie u
HEHACBIIICHHbIE PAacTBOpbl. PacTBOpUMOCTh BellecTB B BoOJe. MaccoBas J0Js BEUIECTBAa B
pacTBope. XUMHUYECKHE CBOMCTBA BOoAbl. OcHOBaHUs. Poibp pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus nHeopranmueckux coeaunenuid. Oxkcunbl. Kraccuduxanuss oxcuaos:
coJieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. PU3NYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaoB.

OcuoBanms. Kiaccudukamnust OCHOBaHMH: HIEMOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkinatypa ocHoBaHuid. Pu3znueckue M XUMUYECKHE CBOWCTBa OcHOBaHMU. [lomyuyenue
OCHOBAaHMM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @U3nyuecKkue ¥ XUMHUUECKUE
cBoiicTBa kuciot. Psan akruBHoctu metamioB H. H. bekerosa. [lonydyenue Kucior.

Comu. Homenknarypa coseii. dusnueckue u XxuMudeckue cpoictsa coneil. [lomydyenne
COJICH.

I'eneTndeckas CBA3b MEXKy KJIACCAMU HEOPTaHUYECKUX COCIMHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIMpeeNieHue COJepKaHusl KUCIOpOoJa B BO3AyXe, MOIyYeHHE, COOMpaHUe,
pacrno3HaBaHHE€ M HM3y4YEHUE CBOICTB KUCIOPOJa, HAOMIOJEHUE B3aUMOJACHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U INpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa3liaMu OKCUJOB M ONUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, paclo3HAaBaHUE U
U3ydeHHe CBOMCTB BOjopona (TopeHue), B3amMmojeicTBhe Bogopoma ¢ okcuaom Mmeau (I1)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAIOB), HaOMI0IeHEe 00pa3I0B BEUIECTB KOJIMYECTBOM
1 Monb, uccaenoBaHue OCOOEHHOCTEH pPAacTBOPEHUS BELIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIE pPacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHICTBHE BOJBI C MeETaljaMM (HaTpUeM WU KaJblieM) (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEOBAaHNE OOpa3lloB HEOPTaHUYECKUX BEIIECTB PAa3JIMYHBIX KIIACCOB,
HaOJII0/IeHuEe W3MEHEHUs OKpacKM WHAMKATOPOB B pacTBOpax KHCIOT M WIENIOYed, U3ydeHue
B3aumoieicTBusi okcuga meau (I1) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C MeETaJUIaMu,
peakuuil HEWTpalu3alud, IIOJIy4YEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHHE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «Baxknelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauuecknii 3axkoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. HU.
MenpeseeBa. Ctpoenune aToMOB. XUMHYeCKasi CBSI3b. OKHCIUTETbHO-BOCCTAHOBHTEIbHbBIEC
peakuuu

[lepBble TOMBITKH KJIACCU(PUKALMUU XUMHUECKUX diieMeHToB. [loHsTHE O rpynmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMENIbHbIE METAJLIbI, TaJOT€Hbl, UHEPTHBIE Ia3bl).
DJeMeHTHI, KOTOpbIe 00pa3yoT aM()OTEepHBIE OKCUIBI H THIPOKCUIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux asnemeHtos . H.
MenneneeBa. Koporkonepuognas u JiauHHONepuonHas ¢opmel [lepronudeckoil cucTembl



xumudeckux snemeHToB JI. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HUECKUd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aromHbIX szaep. M3orombl. Onexktponbl. CrpoeHue
AIEKTPOHHBIX 000J04YEK aTOMOB NepBbIX 20 XUMUYECKUX AJIeMEHTOB [lepuonnyeckoil cucTemsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U MIEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

XuMunyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenp  okucineHusi. OKHUCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIpouecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3lloB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJICHCTBUE THUAPOKCUIA
LMHKAa C pacTBOpamMu KUCIOT W IIEJIOYEel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (frOpeHue, peakiuu pas3ioKeHNs, COETUHEHHUS).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeIMeTHbIX CBS3€H MpPHU U3YYEHUHU XMMUHU B 8 KJIACCE OCYILECTBIISIETCS
Yyepe3 HCIIOJIIb30BAaHME Kak OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUISI OT/IEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (paKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KilacCUUKalus,  MEePUOJUYHOCTb,  HAOMIOJIEHUE,  IKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, B3JEKTPUUYECKUN 3apsjl, BELIECTBO, TeJO0, O0BEM, arperaTHoe
COCTOSIHUE BEIIEeCTBa, a3, (hU3MYECKHe BEJIWYMHBI, €IUHUIIBI U3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3161, ComHIIE.

buonorus: ¢porocunTes, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpabl, TOPHBIE TMOPOJbI, IOJE3HbBIE
HCKOIIa€MBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKlusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucremMa XuMHUYeCcKHX »dieMeHToB J[. .
MenneneeBa. CrTpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XMMHYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KaJdbLUs U UX COCAVWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3J1eMeHTOB B [leprondeckoii cuctemMe U CTpPOEHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUMBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOW PEMETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COETMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakiuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaKUUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo HU3MEHEHHIO CTeleHen



OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO Y4YacTHIO KaTaau3aTopa). DK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTne 0 ckopocTu XUMHUUECKOW peakiuu. [lousTHe 00 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M TIeTeporeHHbIX peakuusx. [lonsatue o
karanuse. llonarne o XxumuueckoM paBHOBecuU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON pEeaKLMU U TI0JI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTEbHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJCKTPOHHBI OanmaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTENIBHO--BOCCTAHOBUTEIBHBIX
peaKMii ¢ UCIIOJIb30BaHUEM METO/1a HJIEKTPOHHOI 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
QHUOHBI. MexaHM3M [AHUCCOLMAllMM BEUIECTB C pa3IMYHBIMM BHAAMU XHMHUYECKOH CBS3U.
Crenenp quccounanuu. CuiabHbIE U ClIa0ble SIEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcloBHsI IPOTEKAHUS pEaKIMi MOHHOIO OOMEHa, IMOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHUIl M COJIEH B CBETE
IpEJCTaBICHUM 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
[TonsiTve 0 TMAPONIN3E CONIEH.

Xumuueckuii IKcnepumenm:.

O03HAKOMJICHHE C MOJENSMU KPUCTAIUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB (XJIOpUIa HaTpus),
UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAKLUU OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IMpOLECcCa IUCCOLMALUN
KHUCJIOT, ILIENoYe U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MAaTEepUalioB), IPOBEJIECHUE
OIBITOB, WIIIOCTPUPYIOIIMX IPU3HAKU MPOTEKaHMs Peakuil MOHHOro oOMeHa (oOpa3zoBaHUE
ocajika, BbIAEJCHME Tra3a, 00pa3oBaHME BOJbI), OIbITOB, WUIIOCTPUPYIOIIUX [PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUil (ropeHue, peakluu pasiokKeHUs, COEAMHEHUs),
pacro3HaBaHMEe HEOPraHMYECKHX BEIIECTB C IMOMOIIbI0 KAa4eCTBEHHBIX pEaKlui Ha HOHBI,
pelIeHre IKCIIepUMEHTaIbHBIX 33/1a4.

HemeTtauibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTuka TajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue M (U3MUECKHe CBOICTBA IMPOCTHIX BELIECTB — TaJOr€HOB.
XvMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOZEHCTBHE C MeTajulaMH, HEMETaJUlaMu,
menoyamu).  XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4eHHE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XiI0puabl
U UX HaXO0XJIEHHE B IPUPO/IE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3MyYecKHe CBOWCTBA MPOCTBHIX BEIIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYECKHe M XUMHYECKHE CBOMCTBA. OKCHUIBI CEphl Kak
MPEJICTABUTENN KHUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE M XUMHYECKHE CBOMCTBA
(oOme Kak MpeNCcTaBUTENs Kiacca KUCJIOT M crenuduyeckue). XHUMHYECKUE pPeaklluy,
JeKallde B OCHOBE HPOMBIIIICHHOIO crocoba MoydeHus cepHoil KucioTsl. IIpumenenue
cepHoll kucnoTel. Conu cepHON KUCIIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEHHE OKpY’Kalollel cpenbl
COEIMHEHUSIMU Cepbl (KHCIOTHBIE MOXAM, 3arpsa3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLEHUS.



OO6mas xapaktepuctuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (HU3UYECKUe Hu
XUMHUYecKHe cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMHUaK, ero (Gu3ndecknue U XUMHYECKHe
CBOWCTBa, MoslyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peaklys Ha MOHBI aMMOHHUSA. A30THas KHUCJIOTa, €€ MOJy4YeHHE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KHCIOT U
cneuuduyeckne). Mcnoiapb3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHnii. XUMHUYecKoe 3arpsi3HEHUE OKpY’Karollel Cpeabl COeANHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHUE BO31yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
doctopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosiyueHue. lcmomnb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OOmas xapakrepuctuka 31aeMeHTOB |V A-rpynnbel. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTEpHBIC CTENICHH OKUCIEHHs. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnmueckue u XuMUIecKkue cBoiicTBa. Ancopouns. KpyroBopotT yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3MUYECKUe U XMMUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPTaHU3MBI,
HOJIydeHHE U MPUMEHEHHE. DKOJIOTHYeCKHe NpoOieMsbl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TMOTEIUICHUS KIIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u eé
conM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl. Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO3HCTBE.

[lepBoHayambHbBIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHECHHUSAX YIIIepoja
(MeTaH, JTaH, OTHWJEH, AaleTWJICH, ATAHOJ, IJMIEPHH, YyKCyCHas Kuciora). IIpupogHbie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, MPUPOAHBIA ra3, HeQTb), HNPOAYKTHl HUX IepepabOoTKu
(OeH3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [IoHATHE 0 OGMOJIOrMYECKH BaXKHBIX BEILIECTBAX:
KHUpax, Oelkax, yrieBoJaX — M HMX pOJM B JKU3HH 4YelIOBeKa. MarepuaabHOE E€IMHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcugae kpemuus (IV) u
KpeMHHEBOH kucioTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBINIJICHHOCTH. BaskHeiimme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaT€pPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:.

u3ydeHre oOpa3loB HEOPTaHMYECKMX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, TPOBEICHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPUA-WOHBI U HAONIOACHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA T'aJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEpUANIOB), O3HAKOMJIEHHE C O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAaKOMJICHWE C o0OpasimamMu cepl M € COeIWHEHHSIMH (BO3MOXKHO HCITOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyrauBaHMs  caxapa TMOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHCJIOTHI, TPOBEJICHHE KauyeCTBEHHOW peakIMM Ha Cyiab(paT-HOH M HaOII0JieHHe IMpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COEIUHEHUN
(BO3MOYHO HCIIOJIb30BaHKUE BHIEOMATEpUANIOB), 00pa3iaMu a30THBIX U PochHOpPHBIX yn0OpeHuH,
HojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKIMd Ha HMOH aMMOHMA M (ocdaT-uOH M H3ydYeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aHMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO



HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJeNeld KpUCTAUIMYECKHX pEemETOK aamasa,
rpaduTa, (¢yuiepeHa, O3HAKOMJIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MoJIydeHHe, COOMpaHne, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE I[PU3HAKOB HX IMPOTEKAHMS, O3HAKOMIIEHME C NPOAyKIUEH
CUJIMKAaTHOM MPOMBILIUJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajady 1o teme «BaxHenue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M UX COCAUHEHUS

OO0mass xapakTepUCTHUKAa XHMHUYECKHUX OJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckon cucreMe Xxumuyeckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atoMoB. CTpoeHue MeTaioB. MeTaiauyeckas CBsI3b M MeETaJNIM4ecKas KpUCTaIndecKas
peméTka. ODIEKTPOXUMHUYECKUN ps HanpsDKeHUH MeTawioB. Pu3MUecKue U XUMHUYECKHE
cBoiictBa MetaysioB. OOiue crnocoObl nmoixydeHus: MetaioB. [loHATHE O KOPPO3UM METAJLIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTallb, YyT'yH, JIOPATIOMUHUHN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[[{enounble MeTaiIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB J1.
N. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXJEHUE B mpupoje. OPuznueckrue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI U THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTMHECHUMN.

[[{enouHo3emMenbHbIE METAJIBI MarHui M KaiabUui: mnojoxxkeHue B [lepuoanueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnneneeBa, CTpO€HHE UX aTOMOB, HaXOXKJIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KabIUs (OKCH, TUAPOKCU, COJN). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

Amomunuii: nonoxenue B Ilepumonnueckoil cucreme xumuueckux siemeHToB J[. U.
MenpeneeBa, CTpO€HUE aTOMa, HaxoJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonmoxenue B Ilepuwonnueckod cucrteMe xumuyeckux osnementoB J[. U.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okeuasl, Tuapokeuasl U conu skenesa (1) m xenmesa (I1l), ux cocraB, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METajlIoOB M CIJIaBOB, MX (DHU3MUYECKUMH CBONCTBaMH,
U3YYEHHE PE3YNbTATOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONB30BAHHE BHAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMaTEpHAIOB), HCCIEIOBAHUE CBOWCTB JKECTKOW BOJIbI, NpOIlECCa TOPEHMs XKeje3a B
KUcIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, IMHKA, xene3a (1) u sxenesa
(1), meau (1), HaOrOIEHUE U ONKMCAHKUE TPOIIECCOB OKPANIMBAHKS IUIAMEHH MOHAMH HATPHS,
KaJIisg ¥ KaJibIus (BO3MOXKHO HCIIOB30BaHUE BUIECOMATEPUAIIOB), UCCIeA0BaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BaxkHeline MeTasulbl U UX COSTUHEHUSD.

XuMus M OKpyKamouas cpeaa

BemectBa 1 Marepuanbl B MMOBCEIHEBHON JKM3HHU YelIOBeKa. be3omacHoe MCTob30BaHNE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax |
OTPABIICHUSIX.



XHUMHYECKOE 3arpsi3sHECHUE OKPYKAIOIICH cpepl (MpeaeabHas J0MyCcTHMas KOHIIEHTPAIIs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIIO, CIUIaBbl METAJIJIOB, MIOJUMEPHBIC MAaTEPUAIBI).

Meosicnpeomemmnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SIBJISIFOIIMXCSI CHCTEMHBIMU JUIS1 OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKIIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TOHSATHSA: HAay4YHBIA (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KIIacCU(pUKaLUS, MEPUOIUYHOCTb, HaOoIeHuE, HKCIIEPUMEHT,
MOJICTIMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

®dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIWJI, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJAa, DJICKTPUUYECKUW 3apsi, MNPOBOAHUKH, TOJIYIPOBOIHHUKH,
TUDIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBA, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAIMYECKAss PEIIETKA, CIUIaBbl, (DU3UYECKHE BEITUYHHEI,
€JIMHUIIBI U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: ¢otocunTes, apixanue, O6uochepa, sKocucTeMa, MUHEPAIbHBIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOI M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH H  JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YyYaIOIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMN M PACHIMPEHHE OIbITAa ACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMS 3HAYCHUS XMUMHYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa;KIaHCKOT0 BOCIIMTAHMS:

MPEJICTABICHUS] O COIMAIBbHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTHBE, KOMMYHHUKATHUBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-HUCCIIEIOBATEbCKOM, TBOPUECKOW H JAPYIHMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JEATEIbHOCTH MPY BHIIIOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOH y4eOHOH AedaTelbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNKA CBOWX TOBApPHUINEH C TO3WIMH HPABCTBEHHBIX W
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHI MOCTYIIKOB;

3) IEHHOCTH HAYYHOTI'0 MO3HAHUS

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOII[E COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY IS
NOHMMaHHS  CYIIHOCTM HayyHOW KAapTHHBI MHpa, NPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeIoi, O poin
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBIEHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJaeMbIX IPOIECCOB W SIBJICHUH, IO3HABaTEIILHOM,
MH(POPMALIMOHHON M YUTATEIbCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHON paboTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpPEeACTBaMHU
UH(POPMALIMOHHBIX TEXHOJIOTHA;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHOW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJIEHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIeM;

4) ¢popMHUPOBaHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0POBBIO,
YCTAaHOBKM Ha 3[0POBBIH 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUH W HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojsl, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOIIOACHUS



mpaBuj 0€30MaCHOCTH TIPU OOpAaIlllEHWH C XUMHUYECKMMH BEIIECTBAMHU B OBITY M pEalbHOU
KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY M3YYCHHUIO MPODECcCHii u Tpya pa3IudHOro poJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIEC Ha OCHOBE IPUMCHCHUS
OPEIMETHBIX 3HAHUH 10 XWMHH, OCO3HAHHBIA BBIOOp WHAMBUIYAIBHOH TpaeKTOpHUU
MPOJOIDKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHOW MPOopeCCHOHATBHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHI, TOTOBHOCTh aJITalITHPOBATHLCS B MPO(ECCHOHANBHOM Cpee;

6) K0JIOrM4eCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHHE K MPUPOe KaK UCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CyIIeCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (H3MYECKOMY M TICHXHYECKOMY 37I0POBBIO,
OCO3HAHHE IIEHHOCTH COOJIIO/ICHHSI TIPaBMII 0€301acHOTO TMOBEACHUS P paboTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyaLUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, JUIsl MOBBIIICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYESCKHX MPOOJIeM U MyTed WX PeIIcHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHUA PYKOBOJACTBOBATHCA WM B
MI03HABATEILHOW, KOMMYHHUKATHBHOM U COLMAILHOW MIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJIbTaTOB BBIACISIOT 3HAYMMEBIE Ui (OPMHUPOBAHHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecC, IKCIEPUMEHT U JIPYToe.), KOTOPbIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHUW U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTEIbHbIE,
KOMMYHHUKAaTHBHbBIE, PETYJSATUBHbIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YI€OHOM e TEIbHOCTH.

ITo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

Ba3oBble joruyeckue AeicTBuUs:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIONH30BaTh MOHATHUS 11 OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KJIacCHUPUKAIUU
XUMHWYCCKHX BCIICCTB U XUMHNYCCKUX pCaKHI/II\/’I, YCTaHaBJIMBATh NPUINHHO-CICACTBCHHBLIC CBA3U
MEXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTHYECKUE pacCyXIeHus (MHAYKTUBHEIE, IEYKTUBHbIE,
M0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPHUMEHTHh B Ipoliecce MO3HaHMs MOHATHS (IIpeJIMETHbIE U MeTanpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
xuMu4deckass ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaad4, C y‘—IéTOM OTUX MOACJIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKKW H3Yy4YaCMbIX 00BEKTOB — XMUMHYECKUX BCIICCTB U
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3U U
MIPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCaX U SBICHHSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HWCIOJIbh30BATh MMOCTABJICHHBIC BOIPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUII (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npruoOpeTeHre OmbiTa 1O IUIAHUPOBAHHWIO, OPTaHHM3allMd ¥ TPOBEICHHIO YYCHUYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOI0M IPOIIecca, CAaMOCTOSITEIbHO MTPOrHO3UPOBATh €TI0
pe3ynbTat, (opMyIHpoBaTh OOOOLICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MIPOJICIIAHHOM paboTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATh HHDOPMAIIHIO Pa3TUYHBIX BUIOB
¥ GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAst TUTEpaTypa
XUMHUYECKOTO COAEp)KaHUs, CIpPaBOYHbIE M0coOus, pecypchl HMHTepHETa), KPUTHYECKH
OLICHUBATh MMPOTHBOPECUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHHUE PUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI NP TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIBHBIX 33a4
OTIpeNeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIOIB30BaHUS HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIb30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALIMK W WUIIOCTPUPOBATH PEIIAeMbIe 3aJlaud HECIOXKHBIMH CXEMaMH, AHarpaMMaMH,
npyrumu popmamu rpaduke U ©X KOMOUHALIUSAMUY;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOW M HCCIEeIOBATEIbCKON
NESITeTbHOCTH HH(POPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIe MPUPOTHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoli TeMbl, (HOPMYTUPOBATH CBOM NPEJIOKEHHUS OTHOCUTEILHO BBIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIISATH MOJyYeHHbIE Pe3yIbTaThl TO3HABATEIHHOM IEATEIILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 PpPe3yJbTaTOB BBIMOJHEHUS XMMHUYECKOTIO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSl Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOW IO3HABATEIHHOW U
UCCIIEIOBATEIbCKON JIEATENbHOCTU MPH PEIIeHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JCHCTBHIA, ONpeeNieHHe KPUTEPHEB MO OLIEHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeilicTBUA:

YMEHHUE CAMOCTOSITENILHO ONPEAENATh eI AeSITeIbHOCTH, MJIaHUPOBaTh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(QQeKTuBHbIE CHOCOObI pemieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATH MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aIrOpUTM JIEHCTBHNA NpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIIEHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yJbTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHU.

MNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pE3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAaHHUSA,
YCTAHOBJICHHOTO JaHHOW (exepampHOW pabodeld MporpaMMoOM, BBIICISFOT: OCBOCHHBIC



o0yyaroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBUMH, cnenuduueckue A
OpeIMETHOM 00sacTH «XUMUS», BUIBl JOEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEpIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHUTYalLlUsX.

K konny oOyuenus B 8 kiacce mpeaMeTHBIE pe3yibTaThl HA 0A30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IIOHATHMN: aTOM, MOJIEKYJa, XUMHUYECKUN
DJIEMEHT, MPOCTOE BEILECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OJHOpPOAHAsA U
HEOJIHOPO/IHAs), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas M0 XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIBHOCTD, CTENICHh OKUCIICHUS, XUMHUYECKas peaKius, Kiaccuduxanus
peaxkuuii: peakliuy COeIMHEHUs, PEaKLIUU Pa3JI0KEHUs], peaKIMM 3aMEIIECHUs], peaKkliun
00MEHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTalb, pajnyc aToMa, XMMHYecKas CBA3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi 0JIs BEIECTBA (IIPOLIEHTHAs! KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U HPUMEHSATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HHUsS (OpMy:n BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OHMHAPHBIX COCIAWHEHHSAX, CTEIECHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAMIEKHOCTh BEILECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAasl U MOHHAs) B HEOPTaHMUECKUX COECMHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAHHE TMEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMHYECKUX 3JEMEHTOB OT MX
nosiocxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3ivuyaTh IMOHATUS «MJIaBHas moArpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble U OonblIMe NEPHOAbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMM CTPOCHHMS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB H
pacripesielieHUe UX 110 3JIEKTPOHHBIM CIIOSIM);

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMUCIY U COCTABY Y4YacTBYIOIIMX B PEaKUUU BEIIECTB, MO TEMJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  NOJTBEp)KJash  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKHUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBHIX;
BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHHUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XMMHUUYECKOM peakliny;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIbHOCTH — aHAJU3 U CUHTE3,
cpaBHEHHUE, 0000IICHHE, CHCTEMAaTH3alNI0, KJIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
-CIICICTBEHHBIX CBS3€H — JUJIl M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUH,
€CTCCTBCHHO-HAyYHBIE  METOJbl  TO3HaHWS  —  HaOmoJeHUe, U3MEpPEHHE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TMOCYIOM U  J1abOpaTopHBIM
o0opyI0BaHHEM, a TAKXe MpaBWJIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU IO BBITIOJIHCHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO Ta3000pa3HBIX BENMIECTB (BOJOPOJAA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAacCOBOM JOJIEW paCTBOPEHHOrO BELIECTBA, MUIAHUPOBATH
Y NPOBOJIUTh XMMHUUYECKUE SKCIIEPUMEHTHI 1O PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakMyc, (heHoadTaaenH, METUIOPAHXK U IPyTHUe).

K xonmy oOyueHust B 9 kJjacce mpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb chOPMHUPOBAHHOCTh y OOYUaAIOLIUXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX MOHSATHUN: XMMHYECKUH DJIEMEHT, aToOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELLIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKHCIICHUS, XMMHYECKasi peaklus, XUMUYEecKas
CBSI3b, TEIIOBOM 3(PdEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOpP, INEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pPEaKIUh HOHHOrO OOMEHa,
KaTtaau3aTop, XHMHUYECKOE pPAaBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIE pEaKIINH,
OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBHTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTpONus, amM(pOTEepHOCTb, XHUMHYECKass CBs3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKasi), KPUCTA/UIMUECKas pemieéTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XHUMHUYECKOW peakiuH, MPeAeIbHO JOMyCTHMAas
koH1eHTpanus [1JIK BemiecTBa;

WJUTIOCTPUPOBATh B3aWMOCBSI3bh OCHOBHBIX XMMHUYECKUX TMOHATUM U MPUMEHSTH ITH
MOHSTUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY ISl COCTaBJICHHS (GOpPMYJT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENENsATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX JJEMEHTOB B
COEIMHEHUSX PA3JIMYHOIO COCTaBa, MPHUHAMIEKHOCTh BELIECTB K ONpPEAEIEHHOMY
KJIACCY COCNMHEHHWH 1o ¢opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJICEHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3apsii HOHAa IO XWMHUYECKOU
dbopMmyne, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCNMHEHUH, TUI
KPUCTAJUIMYECKON pEeIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHME: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoamueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3jiuvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u OOJBIIHE TIEPHOJIBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCSI B MEPHOJUYECKOW Tadiuie, ¢
YHCIIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIO IEKTPOHOB U pacHpeeieHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB DJJEMEHTOB M HX
COEIMHEHUH B Mpejesiax MajblX MEPUOAOB U TIABHBIX MOJArPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIacCu(UIUIPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUYECKHE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME W CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
IPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPAK/1asl ONKUCAHNUE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKkIii HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKIUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXIY BELIECTBAMHU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa ITHX PEaKLnii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTU OT HX CTPOEHHUS, BO3MOKHOCTHU
IPOTEKAaHUs XMMUUYECKUX MPEBPAILEHUN B Pa3INUHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XHUMUYECKOT0 AJIEMEHTA 0 (hOpMyJie COEUHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PaCUYETHI 10 YPABHEHUIO XUMHUYECKOIN peakluy;

coOioaTh MpaBWJa IIOJIB30BAaHUS XUMHYECKOW TIOCYIOW U JIaOOpaTOPHBIM
o0opy/noBaHuEM, a TakKe MpaBuia OOpalleHus C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMHU TIO BBITIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIISCTB (AMMHAKa M YTIIEKHCIIOTO ra3a);

MIPOBOJIUTh PEAKLMUH, MOATBEPKAAIOIINE KAUeCTBEHHBIM COCTaB pPa3JIMYHBIX BEUIECTB:
pacrno3HaBaTh OMBITHBIM ITYyTEM XJIOPHUA-, OpOMHI-, HOIAUA-, KapOoHart-, ¢ocdar-,
CHIIMKAT-, Ccynb(aT-, THIPOKCHA-MOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPIaHUYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3allUI0, BBIABICHHE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWCTB BELIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHUEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KounuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM K 0 dueKkTpoHHbIe (LM (POBbLIE)
OHTPOJIbHbIE aKTHYecKue
n/n NPOrpamMMbl Bcero p p o0pa3oBaTejibHbIE PeCypPChI

padoThI padoThI

Pa3znen 1. HepBOHa‘laHLHLIe XUMHNYECCKHUC NTOHATHUSA

Xumust — BakHast 00J1aCTh
11 €CTECTBO3HAHMSI M MIPAKTHYCCKOM 5 2
NeSATEIILHOCTH YEJIOBEKa

bub6nmorexa [IOK
https://m.edsoo.ru/7f41837c

bubnunoreka LIOK
1.2 BemmectBa 1 XUMHYECKHE pEAKITUN 15 1 https://m.edsoo.ru/7f41837¢
Hroro o pazneny 20
Pa3znen 2. BaxxHelilne npeacTaBUTe/ Il HEOPraHUYeCKUX BellleCTB
bubnuoreka [{OK
21 Boznyx. Kucnopoa. [lonsitue 06 okcumax 6 1 hitps://m.edsoo.ru/7f41837¢
bubnmorexa LIOK
2.2 Bonopoa.llonstue o kucnorax u cousix 8 1 https.//m.edso0.ru/7f41837¢
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK
' OCHOBaHHSX https://m.edsoo.ru/7f41837c
o4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 1 1 bubnmnorexa [JOK
' COeMHEHU I https.//m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHune aToMoB.
Xumnueckas cBsizb. OKMCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[Tepuonnueckuii 3akoH u [leprnoanueckas
3.1 cUCTeMa XUMHUYECKHX dnemMeHToB []. 1. 7
Menpene-eBa. CTpoeHue aroma

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

32 Xummnueckas cB3b. OKHUCIUTEILHO- bubnunorexa LIOK
' BOCCTaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/7f41837c
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bub6nmmoreka [IOK

Mroro no pasaexy 15 https.//m.edsoo.ru/7f41837c
Pe3epBHOE BpeMms 3 bubmorexa LIOK
p P https.//m.edsoo.ru/7f41837c
OBHIIEE KOJIMYECTBO YACOB I10 68 5 6
[TPOI'PAMME
9 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/n NPOrpaMmblI Bcero Konrpoabnpie  Ipakrueckue o0pa3oBaTejbHbIE
padoThI padoThI pecypebi
Pa3znea 1. BenmecTBO M XUMHYECKHEe peaKu
11 [loBTOpeHue u yrioyOnenue 3HaHUN 5 1 Bu6mmotreka [JOK
' OCHOBHBIX pa3JIesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
' peaxiuii https.//m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubmuoreka [JOK
' XUMHYECKHE PEakluu B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTa/sIbI M HX cOeTMHEHHS
21 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuoreka [IOK
' anemeHTOB VIIA-rpynmebl. ["anoress https.//m.edsoo.ru/7f41a636
OO01mast XxapaKTepPUCTHKA XUMHUYECKIX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 Et?g?;/?;eel(c?sgocﬁjﬂf 412636
COETMHEHNS — *
OO01mast XxapaKTepPUCTHKA XUMHYECKIX
2.3 aneMeHToB V A-Tpymmsl. A30T, Gpocop 1 ux 7 1 Eggg?/ﬁe;;sgoquﬂf 412636
COEIMHEHNS — *
24 OO11ast XapaKTepUCTHKA XUMHUECKUX 8 1 2 bubmuoreka [IOK
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anemeHToB |V A-rpynmel. Yriepon u
KPEMHUU U UX COCUHECHUS

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

Hroro no pazueny 25
Pa3znen 3. MeTaiibl H HX COeAMHEHUA
. bubnnorexa [JOK
31 Obmue cBoHCTBa MeTAILIOR 4 https.//m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 BaxHeillne METaIUIBI U UX COEOUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no paznemny 20
Paszgen ‘4. Xumus U OKpY:Kaoumas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa 3 bubmorexa LIOK
' https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bubmiorexa HOK
p P https.//m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
No Kosnn4yecTBo 4yacos Jara DJIeKTpoHHbIe UG pPOBbIE
u/n Tema ypoka Beero Kourpoabnbsie IIpakruueckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoTbI pecypcbl
1 [Ipeamer xumun. Pons xumuu B 1 bubmuoreka [JOK
KM3HM 4yeloBeka. Tera u BeriecTBa https.//m.edsoo.ru/ff0d210c
[IpakTuueckas pabora Ne 1 «IIpasuia
2 paboThI B 1a00paTOPUN U TIPUEMBI 1 1 bubnuorexa [JOK
obpalieHus ¢ 1a00paTOPHBIM https.//m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
3 ITonsiTe 0 MeTO1aX MO3HAHUS B 1 bu6mmorexa [IOK
XUMHHU https.//m.edsoo.ru/ff0d227e
4 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 bu6mmorexa [IOK
pasjenaeHus cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 EH@I_HOTeKa HOK
N ttps://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOW COJIN)»
bu6mmoreka [JOK
6 AATOMBI H MOJICKYIEL 1 https://m.edsoo.ru/ffod2abe
7 XHUMUYECKHUE AIIEMEHTHI. 3HAKU 1 bu6mmorexa [IOK
(CHMBOJIBI) XUMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 ClIOKHBIC BENIECTBA 1 EH@I_HOTeKa LOK
ttps.//m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 EH@I_HOTGKa HOK
ttps.//m.edsoo.ru/ff0d2d50
3aK0oH MOCTOSTHCTBA COCTaBa
10 BelIeCTB. XUMHUUeckas popmya. 1 1 bubmuorexa [IOK
BajeHTHOCTh aTOMOB XMMHUYECKHUX https.//m.edsoo.ru/ff0d2eae
JJIEMEHTOB
11 OrHocuTenbHas aTOMHAs Macca. 1 bu6mmoreka [JOK
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OTtHOCHUTENBHAS MOJICKYJIsIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast JoJIs1 XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCIUHCHUHI https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuoreka [JOK
MogsipHast macca https.//m.edsoo.ru/ff0d5230
14 dOu3ndecKue 1 XUMUYECKHE SIBIICHUS. bu6mmoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS bubmmoreka [IOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
| s oo s Buaionsa LOK
N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIUi
| B LOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHs, OOMEeHa)
o | MBS e B 10K
' o https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel no reme bubnuoreka [IOK
«BerecTBa 1 XUMHUECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
2 mosea Kicropon - srewent 1 Bumioteks LIOK
' https://m.edsoo.ru/ff0d448e
npocroe Bemectso. O30H
p | Smememen mae s B 10K
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
| S mone g B LOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
24 TennoBoii 3¢ hexT xumuaeckoin bubnnorexa [JOK
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peakuuu, IOHATHE O
TEPMOXMMHUYECKOM YPaBHEHHH, DK30-
U OHJOTEPMUYECKUX PEaKLMIX

https://m.edsoo.ru/ff0d4790

TommuBo (HedTh, yroib U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €ro hitps://m.edsoo.ru/ff0ddcda
MPEAOTBPAIIECHUS
o
o | e per o3 1o e B LOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €T0 CBOMCTBY»
o7 Boaopon — snemeHT u mpocTtoe bu6mmoreka [JOK
BeecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
o8 du3nYecKre U XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddO
29 IlonsATHe 0 KMCIOTaX U COJIAX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl nostydeHus BOAOPOIa B bu6mmoreka [JOK
nabopaTopuu https:.//m.edsoo.ru/ff0d4dd0
IIpakTHueckas Ta Ne 4 o Tem
31 «IPI;a)nyque{(I:/IeaH E?)g;piu]{\;e BO(,)HOIe)O,ZLGa bubmorexa HOK
. ’ https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBONCTBY
32 Mounsipabiii 00BEM razoB. 3aKoH bubnnorexka [JOK
ABoraapo https.//m.edsoo.ru/ff0d542e
33| nemcora rasa e e momcomony Bu6morera LIOK
i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
o | Do b o B LOK
R . https.//m.edsoo.ru/ff0d5708
3aK0HA 00BHEMHEIX OTHOIICHHI ra30B
35 dusndecKknue 1 XUMUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJIBI https.//m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [JOK

WHJIUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa kak pactBoputeb.
Hacebimiennsie 1 HEHACHIIICHHBIE

bubmuoreka [JOK

37 pacTtBOpbl. MaccoBast 10J1s1 BEIIECTBA https.//m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTuueckas padora Ne 5 mo Teme
38 «IIpuroroBiieHre pacTBOPOB C bubmuorexa [JOK
ompeaeaEHHON MacCOBOM JIONEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KontponbHas padota No2 o teme bubmuorexa [JOK
«Kwucnopon. Bomopoza. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KIacCU(PUKALINS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
g | momiemes o ok Bunionsa LOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEepPHBIX OKCHJIOB
42 OcHoBaHHS: COCTaB, KJIacCH(UKAIIHS, bubnuorexa [JOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
a4 Kucnotsr: cocras, knaccudukarms, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee?
45 ITonyyenue U XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee?
16 cmocotus mompaemun niimecxre Bubmorexa [IOK
N ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 33724 M0 TEME bubmuorexa [JOK
«OCHOBHBI€ KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
48 I'eneTndeckas CBA3b MEXKIY bubnnoreka [JOK
KJIaCCaMU HEOPTaHUYECKHX https://m.edsoo.ru/00ad9a50



https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d664e
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COETUHEHUN

O0001IeHEe U cCUCTEMAaTU3 AU

bu6mmoreka [IOK

49 3HaHUH https://m.edsoo.ru/00ad9ch2
50| "Oeneamime amcom neoprammacon Buamorexa LIOK
. https://m.edsoo.ru/00ad9ela
COCIMHEHMI
51 mmemccsont snememon. Honsine BuSmaorexa LIOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIAx CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepuonuueckas cucrema bu6mmoreka [JOK
XuMu4eckux 3nementos 1. U. https://m.edsoo.ru/00ada52c
Menneneesa
53 [lepuoapl, rpymnmbl, MOATPYIIITHI bubmmorexa [TOK
’ ’ https.//m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnorexka [JOK
saep. U3ororbl https://m.edsoo.ru/00ada342
HU KTPOHHBIX yeK
55 ETT(E)I\(ZSB Bi:;zHTl())g Hepnggl?lﬁce)czoﬁ bubmaorexa LJOK
https.//m.edsoo.ru/00adatbc
cuctemsl /[. 1. Menpeneena
XapakTepucTuKa XUMHUECKOTO
56 9JIEMEHTA MO €0 MOJIOKECHUIO B bu6mmoreka [JOK
[Mepuoanyeckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MeHnaeneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U TPAKTUKU. [1. bubnnorexka [JOK
W. MenneneeB — y4€HBIH, eaaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKHX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xumudeckas CBA3b bubmorexa [TOK

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

60 KoBanentHas nosisipHas XuMuueckas 1 bubmuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenrtHas HenossspHas 1 bubmmoreka [IOK
XUMHUYECKasH CBSA3b https.//m.edsoo.ru/00adaab9
bubanoreka [JOK
62 | Crenenn oxucnems 1 https://m.edsi.ru/OOadaezs
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuoreka [JOK
peakiuu https:.//m.edsoo.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIIH 1 ﬁgg:ﬁ;;?gda&?ﬁ/oo 2db076
5 | cCrpoomme arowa. Xomtscosn . bu6morera LIOK
CBATE https://m.edsoo.ru/00adb486
66 PesepBHrliit ypok. O600111eHNE 1 1 bu6mmoreka [JOK
CHUCTEMATH3AIMS 3HAHWM https.//m.edsoo.ru/00adb33c
67 Pezepublit ypok. O6o0meHue u 1 bubnnorexka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
CUCTEMATH3AIUS 3HAHWMA https.//m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoxka KonT 1 Hata 0o0pa3oBaTeIbHbI
/i Beero POJbHBIE PAKTHYECKHE | L ooyopyg pa3oBareJ e
padoThI padoThI pecypcbl
[Tepuonuueckuii 3aKOH.
IIepuonnueckas cucrema bubmmoreka [IOK
1 1 .
XUMHUECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenpeneeBa
KOHOMEPHOCTH B U3M
2 2201(7)10; )eiﬁM(I)/I(ileCKHXSSJfé{I\iIe{I-I;I;IOB 1 bubmorexa [IOK
, https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
3 Krnaccudukanus 1 HOMEHKIIATypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl XUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmorexa [IOK
KPUCTAUINYECKHUX PEIIETOK https:.//m.edsoo.ru/00adbact
KonTponbnas padota Nel mo teme
5 «IToBTOpenue u yriuyoneHue 1 1
3HaHUW OCHOBHBIX Pa3/eNioB Kypca
8 kiacca»
6 Knaccudukanms xumuaecknx 1 bubnuoteka [JOK
peakuuii Mo pa3IMyHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcbO
ITonsitn K TH XUMHAYECKOU
7 pe(:u(umf. (I)TZH(;{I”)F(;IZ 0 FOMOFeTJi{L(;x u 1 bubmaorexa LJOK
https://m.edsoo.ru/00adbeda
TeTepOTeHHBIX PEaKIIHIX
[ToHsITHE O XUMUYECKOM
aBHOBecHH. DaKTOPHI, BIUSIIONTNE
8 Ea CKOPOCTh XHMHHECI(’OIZ peaKILIIII/H/I 1 bubmmorexa [TOK
https://m.edsoo.ru/00adc28c
Y TIOJIO’)KEHUE XUMUIECKOTO
paBHOBECHS
9 OKHCIUTENTHHO- 1 bubmuotexa [JOK
BOCCTAHOBUTEIbHBIE PEAKIIHH https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

Teopust 31EKTPOTUTUUECKOIN

10 naucconnanuu. CUIbHBIC U cl1a0ble bubmorexa LIOK
: https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 Honnble ypaBHEHHsI peaKIuii bubmorexa [TOK
https://m.edsoo.ru/00add448
XHUMHUYECKHNE CBOMCTBA KUCIIOT U
12 OCHOBaHMH B CBETE MPEACTABICHUI bu6mmoreka [IOK
00 3JICKTPOIUTHYECKON https://m.edsoo.ru/00add5d8
JTACCOLIAAIIAN
o | e cokers ok B LOK
. https://m.edsoo.ru/00add8b2
AICKTPOJUTHYECKON JUCCOIHAITIT
14 [TonsiTue o runponuse conen bubmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O000I11IeHIE U CUCTEMATU3AIUS bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
IIpakTHueckas Ta Ne 1.
16 «Il’)eameHI/Ieecaljcnpej)izv[:HJIaanmx bubmmorexa HOK
https://m.edsoo.ru/00addbfa
3a7a4y»
KonTponbnas padora Ne2 o teme
17 «QJIEKTpOIUTHYECKAs bubnuoreka [IOK
nucconmanys. XUMUYECKue https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
18 | Xomtmsocnns cotcrs na mpmiepe Buawoterca LIOK
https://m.edsoo.ru/00addfe2
XJIopa
19 | xmcomms oo, nomyaemie Buwoterca LIOK
’ ’ https.//m.edsoo.ru/00ade104
MIPUMEHEHUE
o
20| Dlaoaims s cncmame, bu6morera LIOK
’ https.//m.edsoo.ru/00ade348

M3y4yeHue €€ CBOMCTB»



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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Brrancnenus no YpaBHCHUAM

21 XUMHUYECKUX PEaKIUi, €CIIU OJUH BH6H_HOTeKa HOK
13 PEATCHTOB JIaH B HIOHITKE https://m.edsoo.ru/00ade488

22 OO6m1ast XxapakTeprucTHKa 3JIEMEHTOB bubmuorexa [JOK
VIA-rpymimsr https://m.edsoo.ru/00ade64a
AJIOTPOITHBIE MOJAM(PHUKALINN CEPHI.

23 Haxoxnenue cepol u eé bu6mmoreka [IOK
COCIMHEHUI B IPUPO/IC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopo1, cTpoeHHUE, Bubmorexa LIOK

24 (1)14331 FICCKHE H XHMHIHCCKHC https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunbl cepbl. CepHasi KMCIIOTA, Bubniorexa [IOK

25 @HsfmeCKHe U XUMUYECKHE https.//m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XHWMHMYECKUE PEAKIMH, JIEKALUE B
OCHOBE IPOMBILIUIEHHOTO crioco0a

26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnorexka [JOK
XUMHYecKoe 3arpsisHeHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COEJIMHEHUSIMU CEPBI

27 Brruncienne MmaccoBoil 10U bu6mmoreka [IOK
BBIXOJIa IPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa JIEMEHTOB
VA-rpynmsL. Asor, bubnnorexka [JOK

28 pacmipocTpaHeHue B PUPOJIE, https://m.edsoo.ru/00adeeat
(bu3nUecKre U XUMUYECKUE o '

CBOMCTBA
AMMUaK, ero (puzndeckue u
29 XI/IMI/I‘-ICC,KI/IC c(?soﬁCTBa MIOJIy4E€HHE bubmmorexa [TOK
’ https://m.edsoo.ru/00adf004
Y TIPUMEHEHNE
20 [IpakTuueckas pabora Ne 3 o Teme bubnnorexka [JOK

«HOJ’IY‘{CHI/IC aMMHaKa, U3y4YCHHUC

https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00ade488
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https://m.edsoo.ru/00adeea6
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€ro CBOICTBY

A3OTHas KUCIOTa, €€ (hu3ndecKkue u

bu6mmoreka [IOK

31 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf 306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHIS| B Ka4eCTBE MUHCPAIBHBIX Butmorexa LIOK
32 ynoGpennii. Xummieckoe https.//m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl B )
COCIMHCHMSMU a30Ta
33 $§§$§§Q§K§§§ﬂ%}$§ q)(i?pll)jﬂ(;i:llljne u bubmorexa [IOK
XUMHUYECKHUE CBOMCTBA, MOTyYEHUE https://m.€0s00.ru/00adf68a
Hcnonp3oBanue GocaToB B
3 KauyeCTBE MUHEPATIbHBIX bubmuorexa [JOK
ynoOpeHuil. 3arpsi3HeHue https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
5 | e pomporyememe brmorea 10
PHPOAC, - https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOKMCTBA
Oxcunsl yriaeponaa, ux Gu3nveckue
% Dxotormiccine npoScys BuGmoree LIOK
CBA3AHHBIE ¢ OKCIIOM YRIEPOJa https://m.edsoo.ru/00adfebe
(V)
37 VYronbpHas KUCIOTa U €€ COU bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[TpakTuueckas padora Ne 4 mo Teme
28 "[TonyueHne yriaekucioro rasa. bubnnoreka [JOK
KauecTtBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
kapOoHaT-NOH"
[TepBoHaYaIbHBIE TOHATHS 00 Bubmorexa LIOK
39 OpraHUYEeCKUX BEUIECTBAX KaK O https.//m.eds00.ru/00ae054e

COEIMHEHUSIX yIiiepo/ia



https://m.edsoo.ru/00adf306
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https://m.edsoo.ru/00adfc20
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bu6mmoreka [IOK

40 Kpewmniit t ero coe e https://m.edsoo.ru/00ae080a
[IpakTuyeckas pabora Ne 5.

a1 Pemenue skcnepuMeHTaIbHBIX bubmuorexa [JOK
3aja4 1o Teme «BakHeiine https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHEHUS

o
2 el neweranmn bu6mnorexa IOK
https://m.edso0.ru/00ae0el8
COCTMHCHH
OO01mas xapakTepucTHKa
XUMHUYECKUX IJIEMEHTOB —

43 METaJUI0B. MeTain4decKas CBs3b U bubmuoreka [JOK
METaJTMYeCcKast KPUCTAJUINICCKas https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckue CBOMCTBA
METaJIJIOB

| Ao oo e B LOK

N https://m.eds00.ru/00ae1156
HaIpsHDKEHUHA METaJIOB
OO1u11e criocoObl MOTyYSHHS
MeT B. CrinaBel. Beraucnenus
45 ns ;;I::B.OHeHCI/IﬂJ;IaXI/IMI/IquK(I:/IJ;e bubmorexa HOK
N https://m.eds00.ru/00ae1156
peakIuii, €Clii OJIMH U3 PeareHTOB
COJIEPKUT MPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB bubmmorexa [TOK
https://m.edso0.ru/00ae1278
bu6mmorexa [IOK

a7 [Hesotmere MeTans: https://m.edsoo.ru/00ae14b2

48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJTusI https://m.edso0.ru/00ae14b2

49 Illenoyno3eMenbHbIE METAJIIBI — bu6mmorexa [IOK
KaJIbLIUI U MarHui https://m.edsoo.ru/00ael15e8

50 Bakuelinine coeJMHEHNS KAJIbIUS bu6mmorexa [IOK



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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https://m.edsoo.ru/00ae15e8

O0001IeHrEe U cCUCTEMAaTU3 AU

51 .
3HAHUI
52 JKECcTKOCTH BOJIBI U CIIOCOOBI €€ bubmuoreka [JOK
yCTpaHEeHUs https.//m.edsoo.ru/00ae1886
o
o | A pabos 1o oo e Bunionsa LOK
" https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubmuorexa [JOK
>4 Ao https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kereso https://m.edsoo.ru/00ae1d86
57 OKcupl, TMAPOKCUABI U COTU bu6mmoreka [JOK
xene3a (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cCHCTeMaTH3aIus
3HAHUI
[IpakTuueckas pabora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnorexka [JOK
3a1a4 1o reme «BaxkHeilme https://m.edsoo.ru/00ae3de8
METAJITBI U UX COCTMHCHUS
Brruncnenus mo ypaBHEeHUSIM
XUMHYECKHUX PEAKIIHA, €CITH OJIHH
60 W3 PEareHTOoB JIaH B U30BITKE WU bubmuorexa [JOK
COJEPIKHUT pUMeCH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOIYKTA
peaKn
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUI
62 KontponsHas pabora Ne4 o reme

«BaxxgeuIme MeTayuIbl U X



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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COCAUHCHUA»

63 BemiecTBa u maTepuaisl B 1 bubmuorexa [JOK
[IOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHNE 1 bubmumorexa [IOK
OKpYIKaroIIel cpebl https.//m.edsoo.ru/00ae4270
65 Ponb xumum B perieHuu 1 bubmuorexa [JOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O6001eHue 1 1 bubmmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PezepHblit ypok. O6o0meHue u 1 bubnnorexka [JOK
CHCTEMATU3ALNS 3HAHUM. . https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O6006111eHIE 1 1 bu6mmoreka [JOK
CHCTEMaTH3aIlHs 3HAHUI https.//m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 ximacc/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«3marensctBO «lIpocBemenune»

» Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOE
obuiectBo «M3narenscTBO «lIpocBemienue»

tabmuuel: [leproanueckas cucrema xumuieckux anemenToB Jl. 1. Menneneesa, Tabnuna
PacTBOPUMOCTH, JIEKTPOXUMHUICCKHH PsiJ] HAPSHKCHUS] METAIIIOB

METOAUYECKHUE MATEPHUAJIbBI J1JIs1 YUUTEJIA
https:.//iro-49.ru/wp-content/upl oads/2023/04/X umusi-6a3oBblii-ypoBeHb. - Peann3arus-
TpeboBaHuii-OI'OC-ocHOBHOr0-00111eT0-00pa3zoBaHus.-MeToinyeckoe-1ocoone-is-
yauress. pdf

HAP®POBBIE OBPA3SOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https.//edu.skysmart.ru/

https:.//resh.edu.ru/

https://uchi.ru/

https.//www.yakl ass.ru/






