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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJpTaTaM OCBOECHHS OCHOBHOI 00pa30oBaTEIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPErnojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoii @eneparumn.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTteruu OOydeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpPEAMETa, YCTaHABIHWBACT
o0s3aTenpHOE MPEIMETHOE COepKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHE 1O pa3/esiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONpeIeseT KOIUYECTBEHHbIS
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEp’KaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
W3Y4YEHUSI XUMUU C YUYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JIOTUKU Y4€OHOTO
mpolecca, BO3PacTHBIX OCOOCHHOCTEH 00y4aromuxcs, ONpeeiseT BO3SMOKHOCTU TpeaMeTa AJis
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BMJIOB Yy4e€OHO-IIO3HABaTEIbHOMN
JEeSITeTLHOCTH 00yUaIoIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOH A1 (pOpMHpOBaHUS MUPOBO33pEHUsT 00y4daroerocs, ero
MPEJICTAaBICHU 0 MaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMHUEH
IPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus TI00albHBIX MPOOJEeM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOI,
HHEPreTUYECKOM, MUILEBON U SKOJIOTHYECKOH 0€30MacHOCTH, TPO0JIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealu3alMiid BO3MOXKHOCTEH JJIsi caMmMOpa3BUTUS U (OpPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (HOPMHUPOBAHKME MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0y4aromxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATENbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
poeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEIMU(PUKON HAYYHOTO MBIIIIECHUS, 3aKIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIS1a HA €IUHCTBO MPHUPOIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM TAarioM B ()OPMUPOBAHUU
€CTECTBEHHO--HAYYHOH TPAMOTHOCTH O0YyYaIOIINUXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAaHUSM, K TMPHUPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0Opa3oBaHME
o0yJaromuxcs.

Jlannble HampaBiieHHs B OOyYE€HHH XMMHUHU 00€CIEeYMBAIOTCS CHEHU(UKON COaep KaHUs
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOIi HAYKN XMMHUU Ha ONPEJICIEHHOM dTarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OmIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOW XUMHUH.

CtpyKkTypa coaep:KaHHsl MPOTPaMMBI MO0 XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK eé m3ydeHuro. CopepiaHHe CKJIAAbIBAETCSI U3 CHUCTEMBI MOHATUH O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYeCKoW peakuuu. OOe 3TH CHCTEMBI

2



CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH Hay4yHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJIBL,
[IEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM 03HaHUs B Hayke. M3ydueHne xumun
MPOUCXOAUT C TPUBJICUEHWEM 3HAHMM W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HAyYHBIM METO/IaM MO3HAHUS TP NU3YYSHHUH BEIECTB M XUMUYECKUX PEaKInid, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATENIBHBIX YMEHUHW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETFHOMY TPUHATHIO PEIIEHUH, CIOCOOHOW amanTUpoBaThCsi K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ [MO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(hOpPMUPYIOLTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieueHHe YCIOBHM, CIIOCOOCTBYIOIIMX IMPUOOPETEHUIO OO0YYAIOIIUMHUCS OIIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢gopmupoBanue o61Iel PyHKIMOHATHHON U €CTECTBEHHO-HAYYHONH TPAaMOTHOCTH, B TOM
qrclie YMEHUA OOBSICHITh M OLIGHWBATH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aronuxcs T'yMaHUCTHUECKUX OTHOIICHHH, TOHUMaHUs IIEHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOIIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanmus, cocraBiseT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hezeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJNIOBEKA. XUMHS B CUCTEME HaykK. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
MeTOJIaX MMOo3HaHus B XUMUHU. YucTeie BemecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMUYECKHE diIeMEHThl. CHUMBOJIBI XHMHUYECKUX JIIEMEHTOB.
[TpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHMX OJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYIIIpHas
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmoCBs3b KOJIMYECTBA, MAacChl M
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHM.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HaKU. 3aKOH
COXpaHEHMsI Macchl BeIeCcTB. XUMHUYecKHue ypaBHeHMs. Kinaccupukanus XUMHUUECKUX peakiui
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCY/I0M, MpaBuWiIaMu pabOThl B J1abopaTopuu U NpUEMaMU
oOpameHus ¢ j1a0opaTOpHBIM O0OpYIOBaHHWEM, HW3YYEHHE U ONHUCAHHWE (PU3UUYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMt01eHne (pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTHpaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
NpOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEHCTBHE MeJla ¢ KUCJIOTOM) sABJICHUH, HaOt0JeHe
U ONUCaHHWE TPU3HAKOB TPOTEKAHUS XHMHUUYECKUX peakiui (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxeHnue ruapokcuaa meau (1) npu
HarpeBaHWM, B3aUMOJCHCTBUE Keje3a ¢ pactBopoM conu Meau (), msydenwe crmocoOoB
pa3jieleHnss CMeced: C MOMOINbI0 MarHuTa, (WIBTPOBAaHHE, BBIIAPUBAHUE, IUCTUIUIALMS,
xpomarorpadus, NpOBEeIEHHE OUYUCTKH TOBAapEHHOW COJM, HAOJIOJEHHE U ONHCAHHE
pe3yJIbTaTOB IMPOBEJEHUS OIBITA, HUTIOCTPUPYIOIIETO 3aKOH COXpPAHEHHsS] MacChl, CO3/IaHUeE
MoIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHeiilue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopony — a1eMeHT M IPOCTOE BELIECTBO.
HaxoxnaeHnue kuciaopoja B mpupoje, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl TONydyeHHUS KUCIOpoJa B Jlaboparopuu u
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupozae. O30H — ajutoTporiHas MOJU(HUKaINS
KHCIIOpO/a.

TennoBoit >(ppekT XUMHUYECKOH peakluh, TEPMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMHUYECKHUE peaKIuu. TOMIMBO: Yroib M MeTaH. 3arps3HEHHE BO3IyXa, YCHIIEHUE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOA.

Bonopon — »snemeHT u mpocroe BemecTBo. HaxokaeHue BoxopoAa B IPUPOJE,
buznyeckue 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOObI mosydeHus. KucioTsl u comu.



MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pacrtBopurens. PactBopbl. Hacelmennsie u
HEHACBIIICHHBIE PAcTBOpBI. PacTBOpMMOCTH BelecTB B BoAe. MaccoBas 10y BellecTBa B
pacTBope. XUMHUECKUE CBOMCTBA BOoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT BoOJbl B Ipupoae. 3arps3HEHUE NPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKcHJI0B. PU3NUECKHe U XUMUYECKHUE CBOMCTBA OKCUAOB. [lonyueHne okcuioB.

OcuoBanus. Kiaccudukanust OCHOBaHMH: MIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XHUMHUYECKHE CBOWCTBA OCHOBAaHMU. [lomyueHne
OCHOBAaHMH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucioT. @usndeckue U XUMHUECKUE
cBoiicTBa kuciot. Psan akruBHoctu metamioB H. H. bekerosa. [Tonyduenue Kucior.

Conu. Homenxknarypa coneil. duznueckue U Xxumudeckue coictBa coieil. [lomydenue
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OIpeeNIEHUuE COJCpKaHUs KUCIOpPOoJa B BO3AYyXe, [IOJIy4eHHUE, COOMpaHUe,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHCJIOPO/IOM U YCJIOBHS BOSHMKHOBEHMSI M MpPEKpalleHus ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa3liaMu OKCHJOB M ONUCAaHUE MX CBOMCTB, MOJy4YeHHE, COOMpaHue, paclo3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAIOB), HAOMIOIeHHEe 00pa3I0B BEUIECTB KOJIMYECTBOM
1 Momnb, HccaenoBaHUe OCOOEHHOCTEH PacTBOPEHHs BELIECTB C PA3JIMYHOM pacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMM (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIEA0BaHHE OOpa3ll0OB HEOPTaHUYECKUX BEIIECTB PAa3JIMYHBIX KIJIACCOB,
HaOJr0IeHne M3MEHEHMs OKpackM HHAWKATOPOB B PAcTBOpPAX KUCIOT M IIEJI0Yed, H3ydeHue
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HEeUTpaM3alHuH, TOJY4eHUE HEPACTBOPHUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO
MeTaJljia IpyruM U3 pacTBoOpa COJIM, PELIEHHE SKCIIEPUMEHTANIBHBIX 33Ja4 110 TeMe «BakHelmme
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Ilepuoauuecknii 3axkoH u Ilepuoagnueckasi cucrema xumudeckux sjiementos JI. WM.
MenpaeneeBa. CtpoeHue aToM0OB. XUMUYECKas CBSA3b. OKHUCINTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKA XUMHUECKUX OdleMeHToB. [loHsATHE O Tpymmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOTeHbl, UHEPTHBIE ra3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonuueckuii 3akoH. llepmoamyeckas cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koporkomepuoanas W JumMHHONEpHoaHas ¢opmbl [leproguueckoid cHCTEMBbI
xumudeckux ssemeHTtoB JI. M. MenneneeBa. Ilepuoasl u rpynmnbl. Du3nUecKuil CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JJIIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX szaep. M3zorombsl. OnexktpoHbl. CrpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB MEpBBIX 20 XUMHUECKUX 3JIeMEeHTOB [leproanyeckoil cucTemMbl



. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Paiuyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U IIEPUOJIAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil cuCTEMbl XUMUYECKHUX AJIEMEHTOB
JUISl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. IIpouecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aHMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KUCIOT W IIEJIOYel, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COETUHEHHUS).

Meoswcnpeomemmnwie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3€H MpPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYILIECTBISAETCA
Yyepe3 HCIIOJIb30BaHME KakK OOUIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U TOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBeHHO--HAYYHbIE TOHSATHS: HAYYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIWJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, JSJEKTPUUYECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BENUYHMHBI, €IUHUIIBI H3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TMOPOJbI, IOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepuonnueckuii 3akoH. Ilepmoamyeckass cucrtemMa xumuueckux i3nemeHtoB . U.
MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHHH CBOWCTB XHUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJAOB, KalHs, KalbLMs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHHUEM UX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUMA KPUCTAIMYECKON PEMIETKM U BUJA XUMUUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYECKHX PEaKkuil MO pa3IUYHbIM IpHU3HaKaM (TI0 YUCIIY U COCTaBy
YYaCTBYIOUIMX B pEaKUUU BEIIECTB, MO TeIIOoBOMY 3(dexTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYAaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKHUE PEAKIINHU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTue 0 ckopocTu XuMHUUecKo peakiuu. [lonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonsrme o
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karanuse. llomarme o XxumuueckoM paBHOBecHU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUUYECKON PEaKLMU U NOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJCKTPOHHBIA OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIIUTENBHO--BOCCTAHOBUTEIBHBIX
peaKMii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3IEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3jIMYHbIMM BHJAMU XHUMHUYECKOH CBS3U.
Crenenb qucconnanuu. CuiabHbIE U CIIA0bIe SIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcloBHs IMPOTEKAHUS PEAKIMH MOHHOIO OOMEHa, HOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpeACTaBICHUN 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHBIE peakuud Ha HWOHBI
[TonsiTvie 0 TUAPONIN3E CONEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METaJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHs),
UCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUM OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, HCCIIEI0BaHUE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, IMpoLEcca AUCCOLMALUU
KHUCJIOT, ILIEeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BHUJEO MAaTEpUalioB), IPOBEJIECHUE
OMBITOB, WIIIOCTPUPYIOIIMX IPU3HAKU NPOTEKaHMs Peakiuil MOHHOro oOMeHa (oOpa3zoBaHHE
ocajika, BbIACICHME ra3a, o0pa3oBaHME BOJbI), OINbITOB, WIIIOCTPUPYIOIIUX IPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIUil (FOpeHue, peakiuH pasjiokKeHUs, COEAMHEHUS),
pacro3HaBaHUE HEOPraHWYECKUX BEILIECTB C IOMOINbIO KAa4eCTBEHHBIX pEakUUi Ha HOHBI,
pelIeHre IKCIIepUMEHTaIbHBIX 3a/1a4.

HemeTtauibl 1 MX COeJUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne U (U3MUECKHe CBOICTBA MPOCTHIX BELIECTB — TraJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJulaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBa, IOJIyueHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a Ha OPraHM3M UelloBeKa. BaykHelmme XiI0puabl
U X HaXO0XJIEHUE B IPUPO/IE.

O6mas xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MYECKUEe CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbBIE MOJAU(PHUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHe M XUMHUYECKHEe CBOMCTBA. OKCHIBI CEphI Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBA
(oOme Kak MpeaCcTaBUTENs Kilacca KUCIOT M crenuduueckue). XUMHYECKUEe pPeakluu,
Jekallue B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucnoTel. I[lpumenenue
cepHoll KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpUpoae. XHUMHUECKOE 3arpsi3HEHHE OKpY’Kalollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[IPEIOTBPALLEHUS.

OO6mas xapaktepuctuka 37JeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpoCTpaHEHHE B IpHUpoJe, (GU3NYECKHE H
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMUYeCKHUe
CBOWCTBA, MoJlyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYecKre U XMMUYECKHE CBOMCTRA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTA, €€ IOJIyYEHUE,
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du3nveckue W XHMMHYECKHE CBOMCTBa (OOmME KaK TPEICTAaBUTENs Kiacca KHCIOT |
cneuuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0peHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYXKAlOLEH Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docdopa, puzndeckue u xumuieckue cpoiictBa. Okcup dochopa (V) u dhochopHas kuciora,
¢u3nueckue M XMMHYECKHE CBOWCTBa, moiydeHue. Mcmomb3oBanue ¢(ocdaroB B KauecTBe
MUHEPAIbHBIX YI00PEHHA.

O6mas xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUA. YTJEepo/, aJUIOTPOIIHbIE MOAU(UKAIINK, PACTIPOCTPAHEHHE B
npupoje, Gu3ndeckne u XUMUYECKUe CBOCTBa. AncopOuus. KpyroBopoT yriepoaa B pupoe.
Oxcuapl yraepona, ux GU3NUYecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
HOJTyYeHHE U MPUMEHEHHE. DKOJOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTEe3a TI00AIbHOTO TMOTEIUIeHUs KJIMMaTa, MapHUKOBBIN 3(PQeKT. YronbHas KuUcCioTa U e
CoNM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIHIIMHE,
MPOMBINIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[TepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEHIECTBaX KaK O COCIWHEHHUSX yriepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, JTaHOJ, IJMIEpPUH, YyKCcycHas Kkuciora). Ilpuponnsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTHl HX TNEepepabOTKu
(OeH3uH), uX poyib B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE 0 OMONIOTMYECKH Ba)KHBIX BEIIECTBAX:
xKHUpax, OesKax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX W HEOPTaHMUECKUX COCTMHEHHH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B mpupone. OOmme mnpencraBieHus o0 okcunae kpemaus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30MacHOro UCNOIb30BaHMs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPWA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWMS, OIBITHI,
oTpaxaromye (pU3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMIJIEHHE C O0pa3liaMu XJIOPUAOB (TaJIOTEHHUJIOB),
O3HaKOMJICHHE ¢ o0pa3namu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMporecca OOyrauBaHMsS — caxapa TMOJ  JCUCTBHUEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3y4YeHUE XMMHUYECKHUX CBOMCTB pa30aBIeHHON CEepHOMN
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyiab(paT-HOH M HaOIIOJeHHE NMpU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUH
(BO3MOYHO HCIIOJIb30BAaHUE BHIEOMATEPHAIIOB), 00pa3aMu a30THBIX U POochHOpHBIX yn0OpeHui,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMHaka, IPOBEJCHHE
Ka4eCTBEHHBIX pEaKIMd Ha HMOH aMMOHMA M (ocdar-uOH M H3yuYeHHE MPHU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KpUCTANIMYECKUX PEeHIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHBOra3a, NoJydeHrue, COOUpaHue, paclo3HaBaHue
U M3y4YCHHE CBOWCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHWE KAYeCTBEHHBIX PEaKUMi Ha KapOoHAT U
CHWJIMKAT-UOHbl U H3y4YEHHE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C MPOIYKIUEH

8



CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 33/a4d Mo TeMe «BakHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/ibl M UX COeTUHEHUS

OO0mass xapakTepUCTHUKA XHUMHUYECKHUX DJJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nosioxenus B [lepuonnueckoit cucreme xumudeckux snemenToB /1. 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTalnueckas CBS3b M MeETaJLIM4ecKas KpUcTaimdyecKas
pemiéTka. DIEKTPOXUMHUYECKUN psifl HanpsbDKeHUH MeTamioB. Du3nueckue U XUMHUYECKHE
cBoiicTBa MetayyioB. OOmuMe crnocoObl MoxydeHus: MeTauioB. [loHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CiiaBsl (CTalb, Yyr'yH, AIOPaTIOMUHUN, OpOH3a) U
WX MPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH.

[Ilenoynble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HaTpusl U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTUHECHUMN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJiokeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpO€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus M Kanblus. BaxHelmme coequHeHus
KaIbIUsl (OKCH, TUAPOKCU, COJN). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux snemeHTo [ U.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHBIE CBOWCTBA OKCHIA U TUIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepromnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenpeneeBa, CTpoeHHE aToma, HaxokJaeHue B npupoje. dusnueckne U XUMHUYECKHE CBOMCTBA
xkene3a. Okeunsl, Tuapokeunsl u conu skenesa (I1) m xenmesa (lll), ux cocraB, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE C O00pa3laMM METa/lIOB M CIJIaBOB, HUX (U3NYECKUMHU CBOMCTBAMH,
U3YYEHUE PE3YNbTAaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONB30BAHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHA KalbIUsl U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BUJICOMATEpHUAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >JKee3a B
KHCIoposie  (BO3MOXKHO — MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, ATIOMHUHMS, IUHKa, kene3a (I1) u xenesa
(1), meau (1), HaGMIOIEHNE U OMKMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
KaJIis ¥ KaJIbIHs (BO3MOXKHO HCIIOIB30BAaHUE BHUIECOMATEPUAIIOB), UCCIIeAOBaHNE aM(DOTEepHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS M THAPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHeline MeTasulbl U UX COSTUHEHUSD.

XuMus M OKpyxKamouas cpeia

BemectBa 1 maTepuaibl B MOBCEJHEBHOM JKHU3HM uYeloBeKa. be3omacHoe HCIoyib30BaHKE
BEIIECTB M XWMHUYECKHX peakiuii B ObiTy. [lepBas moMomp NpW XUMHYECKHX OXOTax |
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
BemecTs, ganee — [1J1K). Poib xuMuu B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3IoB MaTepHAIIOB (CTEKIIO, CIUIABBl METAIIJIOB, MTOJIMMEPHBIC MATEPHUAITHI).

Mesicnpedmemmuuie ceasu



Peanu3anus MeXNPEIMETHBIX CBA3CH MPU U3yYEHUH XHUMHUH B 9 KJIacce OCYIIECTBIISETCS
yepe3 HCIOJb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
ABJIAOMUXCA CUCTCMHBIMUA TSI OTACJIBHBIX IPEAMCTOB €CTCCTBCHHO--HAYUYHOT'O IIUKJIA.

OO1Me eCTeCTBEHHO-HAYYHbIC TOHITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHaJ M3,  CHHTE3,  KIacCHpHKAUWsA,  MEPUOAMYHOCTh,  HAOJIOJCHHE,  IKCIICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MAaTCPHUAITHI.

®usuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMUECKas PEMIETKA, CIUIaBbl, (U3WYECKHE BEIHYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC yI0OpEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATE/ILHBIC BEIIECCTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIC TOPOJBI, IOJC3HBIC
HACKOIIaEMBIE, TOTUIMBO, BOIHBIE PECYPCHI.

INJNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBbI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS HPOTrPaMMbl OCHOBHOrO oOmiero oOpa3oBaHus
JIOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €JUHCTBE YUE€OHOI M BOCIIUTATENbHOM JEATEIbHOCTH B
COOTBETCTBUU C  TPAJAULMOHHBIMU  POCCUMCKHUMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILIECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CHOCOOCTBYIOT MpOIieccaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLMATIM3AINN O0yUarOIUXCS.

JIMYHOCTHBIE pEe3yNbTaThl OTPa)Xal0T T'OTOBHOCTH OOYYarOIIMXCs PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMi M pacIIMpPEHHE ONbITa ACSTEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHMSI:

LIEHHOCTHOT'O OTHOLIEHUs K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, NMOHMMAHUS 3HAU€HUs XUMHUYECKOM HAyKH B J>KM3HHU COBPEMEHHOrO OOIEeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIueil 0 mepeoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpoWCTBe
MHpa 1 001IecTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO HIOJIE3HOM,
y4eOHO-UCCIIeI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESTEIbHOCTH MPH BBINOJIHEHUN YU4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJIEHHS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce TON y4eOHOW AeATeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUE M IOCTYNKM CBOMX TOBapHIlEHd C MO3MLIMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHUPOBO33PEHUYECKUE  MPEJICTABICHUS O  BELIECTBE UM  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAayKM M COCTaBISIOLIME OCHOBY JUIS
NOHUMaHMs  CYIIHOCTM HAyyHOM KApTHUHBI MHpa, NPEACTaBICHHUS 00  OCHOBHBIX
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3aKOHOMEPHOCTSIX Pa3BUTHs IIPUPOJBI, B3AUMOCBA3SIX 4Y€JIOBEKa C NMPUPOAHOU CPENOH, O pOJHU
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHUBBI, HAaIlpaBJICHHbIE Ha IIOJIyYEHHUE HOBBIX 3HAHUI MO XHMHH,
HEoOXoauMble Ul OOBSACHEHHsS HaOJI0JaeMbIX IIPOLECCOB U SBJIEHUH, II03HABATENIbHOM,
MH(POPMALIMOHHOM M YNTATENbCKOM KYJIBTYPBhI, B TOM YUCII€ HABBIKOB CAMOCTOSITEIIbHON PabOTHI
C y4e€OHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEPATypOW, NOCTYHNHBIMU TEXHHUYECKMMM CpPEICTBaAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHUI;

UHTEepeC K OOYyYEHMIO M MO3HAHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, MIPOCKTHON M HCCIEN0BATEIbCKONW AEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAaHHE LEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3J0POBbIM 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI U HENpPUATHE BPEIHBIX
NpUBBIUEK (YMOTPEOJIEHUsS] aJKOTOJs, HApPKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOIOACHUS
npaBui1 0€30MacHOCTH NpU OOpamieHHH ¢ XUMHYECKHMMH BEUIECTBAMH B OBITY W peajbHOMN
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUIECKOMY M3YYEHUIO MPO(dEecCcHii U TpyAa pa3IuyHOrO poJia, YBAKEHHUE K
TpyAy M pe3yibTaTaMm TPYIOBOM JEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAJIBHOW TPAaeKTOpUU
pOJOJDKEHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHol NnpodecCHOHATbHOW NEATENbHOCTH U
Pa3BUTUSI HEOOXOIMMBIX YMEHUM, TOTOBHOCTh a/IalITUPOBATHCS B MPO(ECCHOHANIBHOM cpenie;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHOro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY M MCUXMUYECKOMY 370POBbIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUII 0€30MacHOTrO MOBEACHUS MpU paboTe C BElEeCTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIFOEH;

CIIOCOOHOCTH TPHUMEHSTHh 3HAHUS, IMOJIydaeMble NPU H3YYEHUU XUMHHM, JJIS pelleHus
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH NPUPOIHON CPEAOid, AJIsl TOBBIIEHUS YPOBHS AKOJIOTMYECKOM
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTHYECKHX MpoOJeM U MmyTell MX pelieHus
MIOCPEACTBOM METOJI0OB XMMHMH, YKOJIOTMUECKOTO MBILUIEHNS, YMEHHSI PyKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pe3ylbTAaTOB BBIIEISIOT 3HAYMMBbIE s (OPMHUPOBAHHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucrema,
MIPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEJICTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble JEHCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIE), KOTOpBIE OOECIeYnBaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYILECTBICHUIO Y4€OHOM! A€ATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAIbHbIE YUeOHbIe efiCTBUS

ba3oBrble Jornyeckue 1eHCTBHUA:

YMEHMSI HCIOJIb30BaTh MPHUEMBI JIOTMYECKOI'O MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pPAacKphIBaTh  CMBICT XMMHUYECKHX IOHATHM (BBIENATH MX XapaKTepHbIE IPU3HAKH,
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yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITHUAMH), UCIOIb30BaTh MOHATUS IS OObACHEHMS
OTIENbHBIX (DAaKTOB W SBJICHHH, BBIOMpATh OCHOBAHUS M KPUTEPHU IS KiaccuuKauu
XUMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIMA, YCTaHABIMBATH IPUUYMHHO-CIICACTBEHHBIC CBSA3H
MEXy 00BEKTaMU U3YYEHUS, CTPOUTH JIOTHUECKUE PACCYXAECHUs (MHIYKTUBHBIE, I€TyKTUBHBIE,
10 QHAJIOTUH ), A€1aTh BBIBOABI U 3aKIIIOYEHHUS;

yMEHHUE NMPHUMEHATH B MPOLIECCEe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, IPeoOpa3OBHIBATH HIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIIbHBIC MPEICTABICHUS] — XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YpaBHEHHE XHMHYECKOM peakuud — IpU pElIeHUH Yy4eOHOo-
MO3HABATENBHBIX 33734, C Y4ETOM OTHUX MOJCIBHBIX TPEACTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIECTB H
XMMHUYECKHX DPEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, IMPHUUYMHHO-CIICACTBEHHBIE CBS3U U
IPOTUBOPEUMS B U3Y4aEMBbIX NPOLIECCAX U SABICHUAX.

Ba3oBble ncciegoBaTe/bcKue eiicTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadyecTBE OCHOBBI JUIsl (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMbIX CYKICHUM;

npruoOpeTeHne OmbiTa 1O IUIAHUPOBAHHIO, OPTaHM3AalUU U TPOBEICHUIO YYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHUE HAOIIOAATh 32 XOJ0M IPOLIecca, CAMOCTOSTENIbHO TPOrHO3UPOBATh €r0
pe3yiabTar, (opMyIMpoBaTh OOOOILIEHHS W BBIBOJBI MO pe3yjbTaTaM HpPOBEAEHHOIO OIbITa,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOETIaHHOM padorTe.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3IMYHBIX BUIOB
U GOpM MPEACTABICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOUHUKOB (HAy4HO-TIOMYJISIpHAast IUTeparypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble IMocoOus, pecypchl HHTepHeTa), KpUTHYECKU
OILICHUBATh MMPOTHBOPEUNBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE IPUMEHSTH Pa3IMuHbIe METOBI U 3alPOCHI MPH TIOUCKE U 0TOOpe MHPOPMAITUN U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIIIOJHEHNS y4EOHBIX U MO3HABAaTEIbHBIX 3a/1a4
OTpeNIeNIEHHOr0 TUMA, MPHOOpPETeHHE OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO MCITOJIB30BAHHS PA3TUIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIBHYIO (OpMy TpencTaBIeHUS
UHPOpPMALM U WUTIOCTPUPOBATH pEIlaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHME HCIOJIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHOH U HcCieoBaTeNbCKON
NeSITeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHUCTBA U TPAHCTIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe MPUPOJHON CPEJIbI.

KoMMyHUKAaTHBHBbIE YHHBepcalbHble Y4eOHbIe el CTBUA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Jauanora u (Wiu) JUCKYCCHUU) IO CYLIECTBY
oOcyxmaemMoll TeMbl, (HOPMYIHPOBATH CBOM TNPEUIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS NPEACTABIATh OJTyYeHHbIE Pe3ysIbTaThl TO3HABATEIBHOM ESTEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh MPE3EHTALUI0 Pe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTIO
JKCTIEpUMEHTa (Ja00paTOPHOTO OMBITa, JAOOPATOPHOH pPAOOTHI MO WCCIICIOBAHHUIO CBOMCTB
BEIIIECTB, YI€OHOTO MIPOEKTa);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
UCCIIEI0BATEIbCKON JIEATENIBHOCTU NPH PEIICHUHM BO3HMKAIOIMX IPOOJEeM Ha OCHOBE ydéTa
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0O0IIMX WHTEPECOB M COTJIACOBAHMS TMMO3MIUN (0OCYXKIeHHUsI, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAMHALIUS COBMECTHBIX AECHCTBUI, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOATEIBHO ONPENENSTh IeNId AeATeIbHOCTH, INIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIIHOCTH, BHIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelmIeHHs Y4eOHBIX M I03HABAaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJIATh WJIM KOPPEKTUPOBATH MPEIJIOKEHHBIA aJITOPUTM JNEUCTBUN MpHU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4€TOM IMIOJIy4eHHUsS HOBBIX 3HAHMHA 00 H3y4daeMblX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE MOJYUEHHOI'O pe3ysbTaTa 3asBJICHHON L€y,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbIe B YCIIOBUU 3aJIaHUM.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pPeE3yabTATOB [0 OCBOCHHIO O00S3aTENbHOTO COACPIKAHUSA,
YCTAHOBIICHHOTO JaHHOW (exepanbHOW pabodell mMporpamMMol, BBIIENSAIOT: OCBOCHHBIC
oOyyaroluMuUCs Hay4yHble 3HAHHUS, YMEHMs MU CHOCOObI JeHCTBUM, creuuduyeckue s
npeaIMeTHO o0nacTu «XUMHUS», BUIBl JACATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTD y O0YyHAIOIIKXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHM: aTOM, MOJEKYJa, XUMUYECKHUM
AJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, CMeCh (OAHOpOAHas U
HEOJHOPO/HAs), BaJEHTHOCTh, OTHOCUTEJbHAas aTOMHas M MOJEKyJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas J0Jii XHUMHUYECKOTrO
JJIEMEHTa B COEAMHEHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AJIEKTPOOTPHULIATEIBLHOCTh, CTEIEHb OKHUCICHMSI, XUMHUECKasl peaKkius, KjJacCupuKanus
peaKIMii: peaky COeANHEHHsI, pEaKI[MM Pa3JIokKEeHUs, PEaKIIMN 3aMELIeHHUs], peaKI1H
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHE PEAKIIMU, TEIIIOBOM 3 (HEKT peaklny, sIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XMMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BelllecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOPE;

® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TOHSTHH W TPHUMEHSTH JTH
MOHSATHS NPH OMHMCAHUM BELIECTB U UX MPEBPAICHUH;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJISi COCTaBIeHHS (OPMYyT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIUN;

e ONpeneNisaTh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHHSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
onpefenéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaM, BHJ XUMHUYECKOM CBSI3U
(xoBaJIeHTHas M MOHHAs) B HEOPraHMYECKUX COEIMHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona JI. 1. MeHueneeBa: 1eMOHCTPUPOBATh
MOHMMAaHHE TMEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJICKYJISIPHOTO YU€HUSs, 3aKOHa ABOTaJipo;

e ONUCHIBAaTh M XapakTepuszoBaTh Tabmuunyo ¢opmy Ilepuonndeckoil cucTembl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpynma)» u
«mmobounass moarpynma (b-rpymma)», Manaeie W OodbIIME TEPHOMBI, COOTHOCHUTH
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o0o3Ha4YeHusl, KOTOpbele UMeroTcsl B Tabnuue «lleprognueckasl cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, oO0Imee YHCIO JJICKTPOHOB U
pacrpeziefieHue UX MO0 JIEKTPOHHBIM CIIO0SM);

KJIACCHU(UITUPOBATh XUMHUYECKUE DJIEMEHTBI, HEOPTaHMYECKHE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUUHBIX
KJIACCOB, NOATBEpPXKJas  ONUCAaHWE [pPUMEpaMU  MOJICKYJISIPHBIX  YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTHM OT MX KAa4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHHS XUMHUYECKUX MPEBPAIICHUHN B PA3TUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COSIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XMMUYECKOM peaKkIuu;

IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JESITEIIbHOCTH — aHAJW3 U CUHTE3,
cpaBHEeHHE, 0000IIEeHNE, CUCTEMATU3allMI0, KIACCU(UKALIMIO, BBIIBICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
€CTECTBCHHO-HAyYHbIE  METOJbl  MO3HAHWS  —  HAONIOJCHHE,  HU3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICTICHHBIN);

CeloBaTh TMpaBUJiaM TIOJIb30BAHUSA XUMHYECKOM TMOCYyJOoH U JIabOpaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWJIaM OOpaIleHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYSHHIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOJOPOAA U KHUCIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB € ONPEAECIEHHON MAacCCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCTIOT C TIOMOIIIbIO HHIMKATOPOB (JIakMycC, peHondTaNenH, METUIIOPAHK U JpyTue).

K koHny oOyueHus B 9 kiacce IpeaMETHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSATUN: XUMHYECKHH 3JIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, BAJICHTHOCTB,
IIEKTPOOTPULIATEIBLHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKas pPEaKLMs, XUMUYECKas
CBSI3b, TEIUIOBON 3((EKT peakimu, MOJb, MOJSIPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUsS, peaklUWd HOHHOrO OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBEcHE, OOpaTUMble U HeOOpaTHUMBbIE pEeaKIIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCIICHME€ M BOCCTaHOBJIEHUE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTaJUIMUecKas peleéTKa, KOppOo3Hs
METaJUIOB, CIUIABBI, CKOPOCTb XUMHWYECKOM pEeaKIuH, IMPEeeNbHO AOIyCTUMAs
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATHH M IPUMEHATH 3TH
HOHSITHS ITPH ONTMCAHUM BELLECTB U UX IPEBPAILIECHUN;

UCMOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJISI COCTaBICHHMsS (OpMYa BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
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ONpEeNEeNsATh BAJICHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKHX JJEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COCNMHEHUH 1o GopmynaMm, BUJ XUMUYECKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
METaJUIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSIX, 3apsii HOHA MO XHUMHYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJUIMYECKON pElIETKH KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbica [lepuogunueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro NMOHMMAaHME: OINHUCHIBATh M XapakTepu3oBaTh Ta0nuuHyio ¢opmy Ilepuognueckoit
CHUCTEMbl XMMHUYECKUX OHJIEMEHTOB: pa3jiuyarh MNOHATUS «TJaBHass moxarpymnmna (A-
rpymnmna)» u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPHOABI,
COOTHOCUTh O0O3HAUEHHUS, KOTOpbIE MMEIOTCA B MEPUOAMYECKON Tabmiuie, ¢
YHCIIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U
3apsi Aapa, o0IIee YMCIIO0 SJSKTPOHOB U PACTIPEICIICHUE HX 110 YJICKTPOHHBIM CIIOSIM),
OOBACHATH OOIIME 3aKOHOMEPHOCTHU B HU3MEHEHHUU CBOWMCTB DJIEMEHTOB U HX
COEIMHEHUH B Mpejesiax MajblX MEPUOAOB M TJIABHBIX MOJArPYIIl ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTEIICHEeH OKUCIICHUS XUMHYECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME U CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, TOATBEPKIAsI OMMCAHUE TTPUMEPAMHU MOJICKYJISIPHBIX 1
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUMALIMU KUCIIOT, IEI0YEH U COJIEH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS peaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIHid,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJy BelleCTBaMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHHS DJIEKTPOHHOTO OayaHca 3TUX PEaKInii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHUS, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUNA B PA3IMYHBIX YCIIOBHSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMHUYECKOTO dJIEMEHTa TI0 (hOpMyJie COSMHEHNS, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKIuu;

coOMoIaTh TpaBWJIA TIOJB30BAaHUS XUMHUYECKOW TIOCYIOM W J1TaOOpaTOPHBIM
o0opysoBaHHEeM, a Takke MpaBuia oOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB MO MOTYYSHHUIO
¥ cOOMPaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIUHU, MOATBEPKAAIOIINE KaueCTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPHA-, OpoMHa-, MOAHMI-, KapOoHat-, ¢ocdar-,
CWJIMKaT-, Ccynb(dar-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3y4EHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPaX HEOPIAaHMUECKUX BEIIECTB;
IIPUMEHATH OCHOBHBIE OMNEPALMH MBICIUTEIBHON JEITEIIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIEeHHEe, CHUCTEeMATHU3AIHIO, BBISBICHUE MPUUYNHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YyYEHHUS CBOMCTB BELIECTB M XHMHYECKHX PEAKLMI, €CTECTBEHHO-
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Hay4yHble METOAbl IO3HAaHWs — HAOIIOAEHUE, U3MEpEHUe, MOJEIUPOBaHUE,
HKCIEPUMEHT (peaibHbINl U MBICICHHBII).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c¢
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 5 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnnorexka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasuery 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK
3.1 .. 7
XHMIIECKHX SIIEMEHTOB /] https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue
aToma
3.2 ﬁﬁrf;fffﬁfﬁm 8 1 bumiotexa [IOK
' https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
nu 15
TOTO TO Pasiety https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmiorexa LIOK
P P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 4
I[TPOT'PAMME
9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm Konrpoabnsie  IlpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
[ToBTOpenue u yriuyonenue 3HaHUN bubmuoreka [IOK
1.1 5 1
OCHOBHBIX pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubmuorexa [IOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS JUCCOIALIHS. 3 1 1 bubnuotexa [JOK

XUMHUYECKUE PEAKIIUU B PACTBOpaAx

https://m.edso0.ru/7f41a636
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M X CO€IHHEHUS
51 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' anemeHTOB VIIA-rpynmsbl. ["anoreHs https://m.edsoo.ru/7f41a636
00
22 | anewewron ViAorpynmes, Copan e 6 BuGnorera LIOK
' PYHIRL. 2-€p https://m.edsoo.ru/7f41a636
COEUHEHUS
s OOmas xapz\ljiepncmxa );I/IMI/I‘{;CKI;)X , BuGmmorexa LIOK
) 3JIEMEHTOB -rpyrnsl. A3ot, hochop u ux
Py ’ p https://m.edsoo.ru/7f41a636
COEUHEHUS
N 8
' . DYIIBL poA https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCAMHECHUS
Htoro no paznemny 25
Pa3znea 3. Merajliibl M MX COCIUHEHUS
bubnmnorexa LIOK
3.1 06 I 4
HIHE CBOMCTRA METAIITIOB https://m.edso0.ru/7f41a636
3.2 Baxueiiime MeTamuibl 1 UX CO€IUHEHUS 16 bubmmorexa [IOK
' g https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paszgea 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemiecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmmorexa [IOK
' B p https://m.edso0.ru/7f41a636
Hroro 1o pasneny 3
PeszepBHoe Bpems 3 bubnmnorexa [JOK
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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

https://m.edsoo0.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 7
INOYPOYHOE IINIAHUPOBAHHUE
8 KUIIACC
No Kouun4yecTBo yacos Jara JJIeKTPOHHBbIE HU(PPOBHIE
B Tema YpoKa KOHTpOJIbeIe HpaKaneCKne OﬁpaSOBaTeJIbele
n/n Bcero HU3yYeHUS
padoThI padoThI pecypcbl
[Ipenmer xumuu. Pons xumuu B 1 bu6mmoreka [IOK
’)KM3HM YesoBeka. Tela u BelecTna https://m.edsoo.ru/ff0d210c
IlonsiTe 0 MeTO1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMHN https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia
paboThI B 1a00paTOPUU U PUEMBI 1 bubnuoreka [IOK
oOparieHus ¢ 1adopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yucrtele BemecTBa 1 cMecu. CiocoObl 1 bu6nmoreka [JOK
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
<<1£)213I[6J16HI/I6 cﬁeceﬁ (Ha mpumepe 1 bubmmoreia LIOK
N https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
ATOMBI U MOJIEKYJIBI 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
XuMHuYecKUe dJIEMEHTBI. 3HAKH 1 bu6mmoreka [JOK

(CI/IMBOJ'IBI) XHUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK

8 Hpocrete i cosiiibie Beimectsa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aK0OH MTOCTOSTHCTBA COCTaBa
10 BEIIECTB. XUMHYECKas (hopmyIa. bubmuorexa [JOK
BajieHTHOCTh aTOMOB XMMHUYECKHUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OtHOcHUTENbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCAMHECHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTsa. Moib. bu6mmoreka [IOK
Monsipaast macca https://m.edsoo.ru/ff0d5230
14 dusznyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XuMuuecKkas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBus MPOTEKAHUS bubnnoreka [JOK
XMUMHUYECKHX PeaKIni https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnmnoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konmdecTBa, Macchl
17 BEILIECTBA 110 YPABHEHUSIM bubmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
Knaccudukamnms xumMuaecknx
18 peaxungl) (Co:JII/IHeHI/ISI pa3IoKeHUS bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
19 M. B. JIoMOHOCOB — y4Y€HBIN- bubnnorexka [JOK

sHukIoneauct. O000mEeHne

https://m.edsoo.ru/ff0d40c4
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

cUCTeEMAaTHU3alud 3HaAaHUN

Kontponbnas padota Nel o teme

bu6mmoreka [IOK

20 «BeriecTBa 1 XMMUYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB
21 Bo3;yy;a. Kucnopon — snemeHT u bubmorexa [JOK
https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOKMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS Bu6mnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
Crioco0bl MoTy4eHust KUCIOPOa B
23 nabopaTtopuu ZIquOMBIHIJIerH(flCTI/I. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKIuu, MOHATHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYECKUX PEAKITUIX
TonnuBo (HedTh, Yroib U METaH).
25 3arp;13He1§He¢1;03z[}}llrxa CHOCO0BI Zro bubmorexa IOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas pa6ora Ne 3 mo Teme
26 «l?lonyquI/Ie U Ic)061/1paHI/Ie bubmorexa IOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3YUEHUE eT0 CBOWCTBY»
97 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bosopoza. [IpuMeHeHne Boopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 [TonsiTHE O KMCTOTAX U COJAX

https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Cnoco0bl noity4eHus BOA0poia B

bubmuoreka [JOK

30 nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas pabora Ne 4 o Teme
31 «I?IOJIY'-ICHI/IC u 206HpaHI/Ie BOJIOpOJA Bu6mnorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
39 Momsipablii 00bEM ra3oB. 3aK0H bubmuorexa [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brruucnenus o00béMa, KoaudecTBa
33 BEILIECTBA rasa 1o er(; U3BECTHOMY bubmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenus 00bEMOB ra30B 110
34 YPaBHCHHIO pPEaKIIU Ha OCHOBE bubmmoreia LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 du3nYecKre U XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 00 bubmuorexa [JOK
WH/IUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
37 HaceImieHHble ¥ HEHACHIIIICHHBIE bu6mmorexa [IOK
pactBopbl. MaccoBasi 10J1s1 BEIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[IpakTuueckas padbora Ne 5 o Teme
«IIpuroroBiieHre pacTBOPOB C bubnuotexa [JOK
38 . . y
ornpeAenEéHHON MacCOBOU JoMeit https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padota Ne2 o teme bubnnorexka [JOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCupUKaLs, bu6nmoreka [JOK
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOCTBA
41 KHCJIy(:ITHLIX OCHOBHBIX U bubmnorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHus: cOCTaB, KiIacCH(pUKAIIKS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne U XUMHYECKUE CBOWCTBA bubmmoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukanus, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHnue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCO((SLII) HIz)nyq)eHI/m XI/IMI/I‘-IZSKI/IG Bubmiorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnuoteka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUIECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
['enernueckas cBsI3b MEXK
48 KJlaccaMu HeopraHqucxniy Brbmiorexa LIOK
B https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O06001IeHNe U CUCTEMATU3 A bubmuorexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
50 "OC;EBHBIC anccm HEOPraHUYECKUX bubmorexa IOK
o https://m.edsoo.ru/00ad9ela
COEIMHEHUI
51 [lepBbie NOMBITKY KJIaCCUPUKALIUN bubnnorexka [JOK
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

XUMHYECKHUX 3IeMEHTOB. [IoHsaTHE O
rpymmnax CXOJHbIX 3JIEMCHTOB

https://m.edso0.ru/00ad9ffa

[Tepuoanueckuii 3aKOH U
IIepnonnueckas cucrema

bubmuorexa [JOK

52 XuMHUYeckux 3aementos 1. U. https://m.edsoo.ru/00ada52c
Meneneena
53 [lepuoapl, rpymnimbl, MOATPYIIIIHI Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
saep. M3oromst https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 060noqe1<u Butmorexa LIOK
55 aToMoB 35ieMeHTOB [lepuoauueckoit
https://m.edsoo.ru/00adaébc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B bu6mmoreka [IOK
[Mepuoanyeckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoguyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NTPAKTUKU. [I. bubnnoreka [JOK
U. MenneneeB — yuéHblil, menaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnorexa [JOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHast bubnuorexa [IOK
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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
https://m.edsoo.ru/00adaab8

XUMHNYECCKas CBA3b

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

62 CTeneHb OKUCIICHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00adae28
OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [IOK
63 1
peakuun https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
KontponbHas padota Ne4 o teme
65 <<CTp(I:€HI/I€ aT(I))Ma. Xumuuaeckas 1 1 bubmorexa IOK
https://m.edso0.ru/00adb486
CBSI3bY
66 PesepBHrlit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
67 PezepHblit ypok. O6001meHue u 1 bubnnorexa [JOK
CHCTEMAaTH3aIMs 3HAHUH https://m.edso0.ru/00ad9cbh2
68 PezepHbiit ypok. O6o0mIeHNE 1 1 bubnnorexa [HOK
cUCTEMaTU3alUsl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68 4 4
ITPOI'PAMME
9 KJIACC
No KosunyecTBo yacos Jata JJ1eKTPOHHBbIE HU(PPOBBIE
, Tema ypoka Kontponbneie  IpakTHyeckue o0pazoBaTebHbIE
n/n Bcero U3YYCeHUS
padoThI padoTbI pecypchl
IIepnonrueckuit 3aKoH.
1 [Iepuonnueckas cucrema 1 bubnmoreka [JOK

XUMHYECKHUX 3eMeHTOB /J[. .
Menneneena

https://m.edsoo.ru/00adb59e
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https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMHUYECKHUX 3JICMCHTOB bubmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
3 Krnaccudukanus 1 HOMEHKIATypa bubnmoreka [JOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl XMuMHY€ECKOM CBA3U U THIEI bu6mmorexa [IOK
KPUCTAUTHYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «[ToBTOpEHue u yrnyonaeHue
3HAHUN OCHOBHBIX Pa3/esioB Kypca
8 Kimacca»
6 Krnaccudukanus XaMHIECKUX bubnuorexa [JOK
PeaKIMii 10 Pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHIE O CKOPOCTH XUMHYECKOM
7 peaKkIuu. HOHSII’)FI/IG 0 TOMOT'CHHBIX H Bubnuorexa LIOK
https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[ToHsATHE O XUMHYECKOM
aBHOBecHH. DaKTOPBI, BIUSIOIINE
8 Ea CKOpOCTh XHMH‘I:CKOﬁ peaxuu Brbmiorexa LIOK
https://m.edsoo.ru/00adc28c
1 TIOJIOKEHUE XUMHIECKOTO
paBHOBECHs
9 OxucaurenpHo- bubnuoreka [IOK
BOCCTAHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3MEKTPOIUTHUECKON
10 ,Z[I/ICEOI_II/IaI_II/II/I?CI/IJIBHLIe " ciaalble bubmorexa HOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HoHnHbIe ypaBHEHHSI peakui Bubmiorexa LIOK

https://m.edsoo.ru/00add448
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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
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https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

XUMHUYECKUE CBOUCTBA KUCJIOT U
OCHOBAHHMI B CBETE MPEACTaBICHUMN

bu6mmoreka [IOK

12 00 3JEKTPOIUTHYECCKOM https://m.edsoo.ru/00add5d8
JACCOLHAIIN
XHMUYECKHE CBOMCTBA COJICH B
13 CBETE MpeICTaBICHUN 00 Bu6mnorexa LIOK
. https://m.edsoo.ru/00add8h2
AIEKTPOJUTUYECKON JUCCOIHAITTT
14 [TonsiTue o runponuse conen BuGmnorexa LIOK
https://m.edsoo.ru/00add9d4
15 O00011IeHIE U CUCTEMATU3AIUS bu6mmoreka [IOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTrueckas pabora Ne 1.
16 «II))GH_IeHI/Ie BKCHpepI/IMeHTaJIBHBIX Bubnuorexa LIOK
https://m.edsoo.ru/00addbfa
3a71a9»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubnuoteka [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPax»
OO0mias xapakTepUCTHKA TaJIOTCHOB.
18 XI/III\I/III/IHGCKI:/E CBEfICTBa Ha IpuMepe Brbmiorexa LIOK
https://m.edsoo.ru/00addfe2
XJopa
XnopoBogopon. ConsiHast KUCIIOTA,
19 XI/IMII/DIIIGCIJ?I/I(133 CiOﬁCTBa MIOJIy4YE€HHE Bubmorexa IOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTuueckas padora Ne 2 1o TeMe
20 «I?IOJ'IyT{eHI/Ie COIJ)IHHOﬁ KHCIIOTBI bubmorexa IOK
. B ’ https://m.edsoo.ru/00ade348
W3y4YeHHE € CBOMCTBY
21 Boruncnenus no ypaBHeHUsIM bubnnorexka [JOK
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https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

XMMHYECKUX PEAKIUH, ECIIU OJUH
W3 peareHTOB JaH B U30BITKE

https://m.edso0.ru/00ade488

OOm1ast XxapaKTEpUCTHKA SJIEMEHTOB

bubmuorexa [JOK

22 VIA-rpymisr https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.
Haxoxnenue cepol u eé bu6mmorexa [IOK
23 .
COEIMHEHUI B IPUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHYECKHE CBOMCTBA CEPBI
€pOBOIOPO/I, CTPOCHHUE
24 inznquKieII: XI/III:\)/II/I‘ICCI:I/IC Bubmiorexa LIOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepol. CepHasi KHCIIOTa
25 (bH3HII1[eCKHE u XI/II\I/I)I/I‘ICCKI/IC ’ Bubmiorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMHYECKUE PEAKLIAH, JIEKAINE B
OCHOBE TIPOMBIIIUICHHOTO crioco0a
26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XuMHYECKOe 3arpsi3HeHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COCTUHEHUSIMH CEPBI
97 Breraucnenmne MmaccoBoit 1011 bu6mmorexa [IOK
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO1as xapakTepuCcTUKa SJIEMEHTOB
VA-rpynisl. A30T,
28 pacnppo};llpaHeHHe B IIPUPOJIC Bubmiorexa LIOK
’ https://m.edsoo.ru/00adeea6
(du3HYecCKre U XUMUICCKHE
CBOICTBA
29 AmMMuak, ero pu3nuecKue u bu6nmoreka [JOK
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https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

XHUMHUYCCKUC CBOﬁCTBa, MOJIYYCHHUC
" IPpUMCHCHUEC

https://m.edso0.ru/00adf004

[IpakTuyeckas padora Ne 3 o Teme

bubmuorexa [JOK

30 «H()quve HIHC aMMHaKka, HSyHeHme https://m.edso0.ru/00adf180
€ro CBOWCTBY»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuorexa [JOK
XMUMHAYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 ynoopenuit. Xummuueckoe ’ bubmmorexa [JOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COCIMHEHUSIMH a30Ta
dochop. Oxcun pochopa (V) u
33 (bocg)ol?Haﬂ ann((i))Ta (b(blzll)an(qeilcne u bubmorexa LIOK

. https://m.edsoo.ru/00adf68a
XMMHUYECKHUE CBOICTBA, MOJIyYEeHHE
Hcnonbs3oBanue ¢pocdaTos B

34 Ka4yeCTBE MUHEPAIBHBIX bubnnoreka [JOK
yaoOpeHuid. 3arps3HeHne https://m.edsoo.ru/00adfc20
IIPUPOJHOM cpenbl hocdaTamu
VYraepon, pacrpocTpaHeHIE B

35 npnpzz[i[ g)mniecgl)/le " bubmmoreia LIOK

’ _ https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux pusnveckue
Y XHMHYECKHE CBOMCTBA.
36 DKOJIOTUYECKHE MTPOOITIeMbI bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VronbHas KUCIIOTA U €€ COU bu6nmoreka [JOK
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https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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https://m.edso0.ru/00ae006¢c

38

39

40

[IpakTrueckas padota Ne 4 o Teme
"[losryyeHue yrieKucioro rasa.

KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHa‘IaIIBHLIe IIOHSATHS 00
OpraHN4Y€CKUX BEIIECTBAX KaK O

COEMHEHUSX YIIIepoia

Kpemuuii u ero coeguHeHus

bubmuorexa [JOK
https://m.edso0.ru/00ae027e

bu6mmoreka [IOK
https://m.edso0.ru/00ae054e

bubmuorexa [JOK
https://m.edso0.ru/00ae080a

41

[IpaxTuueckas padora Ne 5.

Pemenne OKCIICPUMCHTAIIBHBIX

3aJa4 110 TEMC «Baxknemme

HEMCTAJJIBI U UX COCAUHCHUA»

bu6mmoreka [IOK
https://m.edso0.ru/00ae0bf2

42

KonTponbnas padorta Ne3 o teme
«Baxaenne HeMeTauIbl U uX

COCAUHCHUA»

bu6mmoreka [IOK
https://m.edso0.ru/00ae0e18

43

OO1m1ast XxapakTepUCTHKA
XUMHUYECKUX 3JIEMEHTOB —

MeTaJUI0B. MeTtajuinueckas CBs3b U
MEeTaJUTNYeCKasl KpUCcTaJInyeckas
pemérka. Pu3n4YecKue CBOMCTBA

MCETAJlJIOB

bu6mmoreka [IOK
https://m.edso0.ru/00ae103e

44

45

XUMHUYECKUE CBOMCTBA METAILJIOB.

DIEeKTPOXUMHUYECKUN P
HaIpsHKEHNH METaJUIOB

OO1u11e crnocoObl MOTyYeHHS

MeTaiioB. CriaBel. Beramciaenns

bu6mmorexa [IOK
https://m.edso0.ru/00ae1156

bu6mmoreka [JOK
https://m.edsoo.ru/00ael1156
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110 YPABHCHUAM XUMHWYCCKUX
peaKHI/Iﬁ, €CJIM OAWH 13 pCarcHTOB
COACPKUT NIPpUMECHU

46 [TonsiTHe 0 KOPPO3UM METAIIIOB Bu6mnorexa LIOK
https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK

47 [enotnie MeTaIb! https://m.edsg).ru/OanMbZ

48 OKCHUIBI ¥ TUAPOKCUBI HATPUS U bu6mmoreka [IOK

KaJIust https://m.edsoo.ru/00ae14b2

49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK

KaJIbIMH U MarHUH https://m.edsoo.ru/00ae15e8

50 Baxueline coefMHEHNS KAJIbLIU bubmmorexa [IOK
https://m.edsoo.ru/00ae15e8

51 O606H}€HI/I€ U CHCTEMaTH3aIus

3HAHUH

59 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmorexa [IOK

yCTpaHEHUs https://m.edso0o.ru/00ae1886

53 | oo oot ummorexa 10K

.y https://m.edsoo.ru/00aelae8
YCTpaHECHHS

54 JN— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnorexka [JOK

THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK

> Keneso https://m.edsgf).ru/OanldSG

57 Oxkcuabl, THAPOKCUIBI U COJH bu6mmoreka [JOK

32



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
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xenesa (1) u xemnesa (111)

https://m.edso0.ru/00ae35e6

O0001IeHrEe U cUCTEMaTU3aLUs

58 .
3HaHUH
[TpakTrueckas padora Ne 7.
Pemenue skcnepuMeHTaIbHBIX bubmuorexa [JOK
59 .
3aj71a4 1o teme «Baxnelmme https://m.edso0.ru/00ae3de8
METaJIJIbl U UX COCTUHEHUS»
Boruncnenus no ypaBHeHUsIM
XUMHYECKHUX PEaKIIHii, €CIIU OJUH
50 U3 PEareHTOoB JIaH B U30BITKE WU bubnnoreka [JOK
COIEPKHUT IpUMECH. Bhraucienus https://m.edsoo.ru/00ae1750
MaccOBOM JOJIH BBIX0JIa MPOAYKTA
peakuuu
61 O00011IeHIE U CUCTEMATU3AIUS
3HAHUU
KonTponbnas padora Ne4 o teme
62 «BaxHene MeTauIbl U UX
COEIMHEHUS»
BemecTBa u maTepuaisl B bubnuoteka [JOK
63 .
[IOBCEIHEBHON XU3HU YEI0BEKA https://m.edso0.ru/00ae3f50
64 XHUMHUUECKOE 3arpsA3HEHUE bubnuoreka [IOK
OKpY)KalomIel cpe/ibl https://m.edso0.ru/00ae4270
65 Ponps xumuu B pemieHnn bubnnoreka [JOK
HKOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O600111eH1E 1 bubnnorexka [JOK
cUucTeMaTU3alvs 3HaHUI https://m.edso0.ru/00ae0dOa
67 PezepBHblit ypok. O600111eHNE U bubnuorexa [IOK

CHCTeMaTHu3alus 3HaHu!

https://m.edsoo.ru/00adb33c
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68 PezepBHblit ypok. O6o01eHue 1 1 bubmuorexa [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

8 KUIACC
Xumus. 8 knacc/I'abpuensia O.C., OcrpoymoB U.I'., Cnaakos C.A., «31aTenscTBO
«ITpocsemenney; 2020r
9 KJIACC
Xumus. 9 kiace/I'abpuensu O.C., OctpoymoB WN.T'., CnankoB C.A., «31aTenbCTBO
«IIpocsemenuer; 2020r

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

8 KJIACC

1. B momomrs mkoasHOMY yuntento. M. 0. ['opkoBenko «lloypounsie pa3paboTKu MO0 XUMHH K
yueoHukaMm: O. C. 'abpuensina; H. M. Connna, M. I1. Canuna; I'. E. Pyasutuca, @. I
denpnamanay 9 knacc. «Bako», Mocksa 2005 1.

2. B nomous adbutypuenty. O. C. I'abpuenss, U. I'. OctpoymoB «Xumus». [locobue nmus
HIKOJILHUKOB CTapIIuX kiaccoB u nocrynatommx B BY3s1. [Ipoda, Mocksa 2005 r.

3. B momomis aburypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». s
HIKOJILHUKOB CTapIINX KiaccoB U nocrynarommx B BY3s1. Teopetuueckue ocHoBbI. Bompocsl.
3amaun. Tectsl. [log penakuueit npodeccopa P. A. Jluguna 3 — e uznanue, uCipaBiIeHHOE.
Hpoda, Mocksa 2004 r.

4. T'abpuensn O.C. Ilporpamma kypca xumuu 11 8-11 kitaccoB 00111e00pa3zoBaTEIbHBIX
yupexaenuit. — M.: Ipoda;

5. Tlabpuensu O.C. Xumusi: 8 kiace : yaeOHUK i1 00111e00pa30BaTENbHBIX yUpeKaeHU. — M.:
Hpoda.

6. 'abpuensu O.C. M3yyaem xumuto B 8 ki1.: quaakTuueckue matepuaist / O.C. 'abpuenss,
T.B. CmupnoBa. — M.: bauk mitoc

7. I'abpuensu O.C., BuckoOoitnukosa H.II., fmykoBa A.B. HactonbHast KHUTa yuuTess.
Xumus. 8 ki1.: Meroauueckoe nocodue. — M.: JIpocda;

8. 'abpuensn O.C., Pynos H.H., Tonkynos B.1. Xumuueckuii 5KCIEpUMEHT B IIKOJIE. 8 Kiacc.
—M.: Ipoda

9. MunucrepctBo obpazoBanusi Poccuiickoit @enepanuu. [IporpamMmel s
00111e00pa30BaTeNIbHBIX YUpexaeHUH. Xumus 8 — 11 kacchl. -3-e u3iaHue, CTEpeOTHITHOE -
Mocksa; Ipoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nmporpamma. Xumus. kK YMK O. C. I'abpuensina Jlabupunt. py. UznareabcTBo
"Bako" 2016 1.

11. ®enepanbHOro KOMIIOHEHTA I'OCYIapCTBEHHOTO CTaHJapTa 0011ero oopa3oBaHus 0 XUMUHU
(Hacts 1. OcHOoBHOE 00111€€ 00pa3oBaHue) I OCHOBHOM 00IIe00pa30BaTEILHOM IKOJIBI B
COOTBETCTBUH C CYLIECTBYIOIIEH KOHIENIMENH XUMHUUECKOro 00pa3oBaHusl.

12. Xumust: 8 kj1acc: KOHTPOJIbHBIC U TPOBEpOUYHBIE padboThI K yueOHuky O.C. 'abpuensaa
«Xumus. 8 kiacey / O.C. I'abpuensn, I1.H. bepeskun, A.A. Ymakosa u 1p. — M. : [Ipoda;

13. Xumus 8 xknmacc. Xumus 8 knacc: yueonuk / O. C. I'abpuensH. — 8-e uzn. mpepad. — M. :
Hpoda, — 2019 1. 287 c. [1] C. : un. - (Poccuiickuii yaeOHHK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnunax 8 — 11 kmaccer. CnpaBounoe nocodue. ABTop — coctaButenb A. E.
Haconogsa 10 — e uznanue, crepeorunsoe. poda, Mocksa 2007 t.

9 KJIACC



1. B nomours mkonsHOoMy yuutento. M. FO. 'opkoBenko «Iloypounbie pa3paboTKu 0 XUMHUU K
yueOnukam: O. C. I'abpuensna; H. . Conuna, M. I1. Canuna; I'. E. Pya3utuca, ©. I
denpamanay 9 knacc. «Bako», Mocksa 2005 T.

2. B momomnrs abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus». ITocodue s
HIKOJBHUKOB CTApIINX KJaccoB M nocrymnaommx B BY3e1. [Ipoda, Mocksa 2005 r.

3. B momomip abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AaapeeBa «Xumusi». s
IIKOJIbHUKOB CTapIIMX KjaccoB U nocrynatromux B BY3s1. Teopernueckue ocHoBbl. Bonpocsl.
3amaun. Tectsl. [loa penakuueit npodeccopa P. A. JIuguna 3 — e uznanue, uCrpaBiIeHHOE.
Hpoda, Mocksa 2004 r.

4. I'abpuensn O.C. IIporpamma Kypca xumuu 1t 8-11 kiraccoB 00111e00pa3oBaTeIbHBIX
yupexaenuit. — M.: Ipoda;

5. Xumus 9 kiace: yueonuk / O. C. 'abpuensa. — 7-e uza. npepad. — M. : JIpoda — 2019 1. 319,
[1] c. un. (Poccuiickuii y4eOHHK)

ISBN 978-5-358-21507-8

6. 'abpuensa O.C. M3yuaem xumuro B 9 ki1.: mupaktndeckue marepuaisl / O.C. ['abpuernsH,
T.B. CmupnoBa. — M.: bauk mitoc

7. I'abpuensu O.C., BuckoOoitnukosa H.II., fmykoBa A.B. HactonbHast KHUTa yuuTess.
Xumus. 9 ki1.: Meroauueckoe rmocodue. — M.: Jlpoda;

8. I'abpuensn O.C., Pynos H.H., Tonkynos B.1. Xumuueckuii 5KCriepuMeHT B IIKoJIE. 9 Kiacc.
— M.: Jlpoda

9. MunucrepcTBo odpazoBanusi Poccuiickoit @enepauuu. [IporpamMmel 1t
o01ieo0pa3oBaTenbHbIX YupexaeHuil. Xumus 8 — 11 kiacchl. -3-e u3gaHue, CTepeoTUITHOE -
Mockasa; [Ipoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nmporpamma. Xumus k YMK O. C. T'abpuensna Jlabupunt. py. M3natensctBo
"Bako" 2016 r.

11. ®enepanbHOro KOMIIOHEHTA IOCYIapCTBEHHOTO CTaHJapTa 001Iero oopa3oBaHus 0 XUMUHU
(Hacts 1. OcHoBHOE 00111€€ 00pa3oBaHue) /I OCHOBHOM 00111€00pa30BaTEIbHOM IIKOJIBI B
COOTBETCTBUH C CYLIECTBYIOIEH KOHIENIMENH XUMHUUECKOro 00pa3oBaHusl.

12. Xumust: 9 kitacc: KOHTPOJIbHBIEC U TTPOBEpOUHbIe padboThI K yueOHuky O.C. 'abpuensna
«Xumus. 9 knacey / O.C. I'abpuensn, I1.H. bepeskun, A.A. Ymakosa u ap. — M. : [Ipoda;

13. Xumus 9 knacc: yueOnuk / O. C. I'aGpuensis. — 7-e uza. npepad. — M. : Ipoda — 2019 r. 319,
[1] c. mn. (Poccuiickuit yueonuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnuuax 8 — 11 kmaccsl. CripaBouHoe nocodue. ABTop — cocraButens A. E.
Haconoga 10 — e uznanue, crepeorunsoe. Jpoda, Mocksa 2007 r.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

8 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caliT mist yauTesis XMMUAU ¥ OHOJIOTHH)
6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2_chasa v_nedelju/1-
1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xiacc)

9) http://chemistry. narod.ru XuMuK.py: caiiT 0 Xumuu
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10) https://skysmart.ru/articles/chemistry

11) IMopran Beepoccuiickoit onmumima sl MKoIpHUKOB. http://rusolymp.ru/

12) Pycckuii oOpa3oBatenbHbIii moptai. http://www.gov.ed.ru

13) ®denepanbHbIil poccuiicKuii 001eoopa3zoBareabHbIil moprai. http://www.school.edu.ru
14) ®denepanbhblii mopran «Poccuiickoe odopasosanuey. http://www.edu.ru

15) IMopran kommanuu «Kupumt u Medoauii». http://mww.km.ru

16) O6pa3zoBaresbHbIi moptan «Yueba». http://www.uroki.ru

17) XKypuan «Kypbsep obpazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk obpazoBanus». http://www.vestnik.edu.ru

19) Uznarensckuii oM «IIpodkuuray. http://www.profkniga.ru

20) Uznatensckuit tom «1 centsaops». http://www.1september.ru

21) ®dectuBans negarorudeckuii uaei «OTKPBITHIN YPOK» (M3AaTeNIbCKUi 10M «1 CeHTIOps»).
http://festival. 1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unrepuet noptan [polllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MunucTepcTBo 00pa3oBaHuUs U HAYKH.

26) Caiitr CIIAM I'MA: PELITY BIIP, OI'D, EI'D, I'BD u IIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT 1t yunuTenss XAMHUA ¥ OHOJIOTHH)
6)

http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2_chasa_v_nedelju/1-
1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 kmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) IMopran Beepoccuiickoii oauMnua bl mkoabHUKOB. http://rusolymp.ru/

12) Pycckwuii oOpa3zoBarensHbIi moptai. http://www.gov.ed.ru

13) denepanbHblii poccuiickuii 00meo00pa3oBaTenbHbIii moprai. http://www.school.edu.ru
14) ®enepanbusbiii nopran «Poccuiickoe odpazoBanuey. http://www.edu.ru

15) IMopran kommanuu «Kupumr u Medoauii». http://mww.km.ru

16) OGpazoBarenbHbIi MopTan «Ydebay. http://www.uroki.ru

17) Kypnan «Kypbep odpazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk oopazoBanus». http://www.vestnik.edu.ru

19) Uznatenbckuii jom «IIpodxauray. http://www.profkniga.ru

20) Uznatensckuii mom «1 centsaops». http://www.1september.ru

21) ®dectuBanb nenaroruueckuii e «OTKpBITHIA ypok» (M31aTeNnbeKuil 1oM «1 ceHTA0p»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Untepuet moprain Ipolllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MuHucTepcTBO 00pa30oBaHUs U HAYKH.

25) Caitir CIAM I'MA: PELLTY BIIP, OI'D, EI'D, I'BD u IIT. https://sdamgia.ru
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