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HHOACHUTEJIBHAA 3AIINCKA

IIporpaMma Mo XMMHUHM Ha YpOBHE OCHOBHOI'O OOILEro oOpa3oBaHHs COCTaBJieHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNIbHOH MPOrpamMMbl OCHOBHOT'O OOILEro
obOpasoBanms, mpexactaBieHHbIx B PI'OC OO0, a Takke Ha ocHOBe (denepanbHON paboueit
MpOrpaMMbl BOCIIUTAHHS M C Y4ETOM KOHIICTILIMU IpernojaBaHus ydyeOHOro mpeamera «XuUMHUS» B
oOpasoBarenbHbIX opranmu3aiusiax Poccuiickoit deaepanum.

[Iporpamma mo xumMuM JaE€T MpPEACTABICHUE O LEINsAX, O0IIel cTpaTeruu 00ydeHHsl, BOCIUTAHUS
U pPa3BUTHUA OOYy4alOIIMXCSl CpEeACTBaMHM Y4eOHOro IIpeaMeTa, YCTaHAaBIMBACT O00s3aTeabHOE
IIPEIMETHOE COACPKAHME, TPENYCMATPUBAET PACIIPEAEICHUE €T0 10 KJIacCaM U CTPYKTYPUPOBaHUE 110
pazgenaM M T€MaM I[POrpaMMbl IO XHMHUH, OIpPEAENseT KOJIMYECTBEHHbIE U KaueCTBEHHBIE
XapaKTEPUCTUKU COJEP)KAaHUS, PEKOMEHIYEMYIO IOCIENOBATEIbHOCTh U3Y4YEHHS XUMHUHU C YYETOM
MEXIIPEIMETHBIX ¥ BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro mpolecca, BO3PACTHBIX
ocoOeHHOCTEeH 00yJaroIuXxcsl, ONpeensieT BO3MOXKHOCTH MpeaMeTa JUlsl peanu3aluu TpeOoBaHUN K
pe3ysibTaTaM OCBOEHHMS OCHOBHOW 0Opa3oBaTeIbHOM HpPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOILIEro
o0pa3oBaHMs, a Takke TpeOOBaHUI K pe3yibraraM OOydyeHHMs] XMMHUHM Ha YPOBHE Liesiell U3yueHUs
npeaMeTa U OCHOBHBIX BHJIOB y4eOHO-TTO3HABATENBHOMN JEATEIIEHOCTH 00YYarOIIErocsi 0 OCBOSHUIO
y4eOHOTro coJlepKaHMsL.

3HaHME XMMHU CIIY>)KUT OCHOBOM Uil (OPMHUPOBAHHS MHUPOBO33PEHUS O0YYaroIlerocs, €ro
IPEJCTaBICHUA O MaTepHabHOM EIMHCTBE MHUPA, BAXKHYIO POJIb UTParoT (hopMupyeMmble XUMHEH
MIPEJICTABICHHUSI O B3aUMOIIPEBPAILEHUSAX SHEPTUU M 00 SBOJIIOLMM BELIECTB B IMPHUPOAE, O MYyTAX
pereHust r1o0anbHbIX MPO0JIeM YCTOHYMBOIO pa3BUTHs YEJIOBEYECTBA — CHIPHEBOM, SHEPIeTUUECKOI,
MUIIEBOM 1 YKOJOTHYECKON 0€30MacHOCTH, POOIEM 3]paBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3alii BO3MOXHOCTEH MJIs CaMOpa3sBUTUS U (OPMHPOBAHUS KYJIbTYpHI
JIMYHOCTH, €€ 001el 1 PyHKIIMOHAIBHOW I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHME MBIIUIEHUS U TBOPUECKUX CHOCOOHOCTEM oOOydwarommxcs,
HaBBIKOB MX CaMOCTOSATENbHOM y4eOHOW NeATeNIbHOCTH, SKCIEPUMEHTANIBHBIX U HCCIEI0BATENbCKUX
YMEHHH, HeOOXOIMMBIX KaK B IOBCEAHEBHON KHU3HU, TaK U B MPO(eccuoHAIbHON 1eATENbHOCTH;

3HAaKOMHT CO CIEU(PHUKON HAyYHOTO MBIIIJICHNS, 3aK/IaJbIBa€T OCHOBBI 1I€JIOCTHOTO B3IJIs/1a HA
€MHCTBO MPUPOJBI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TalloM B (DOPMHpPOBAHHM €CTECTBEHHO-
Hay4YHOH rpaMOTHOCTH 00yYaroIuXcs;

croco0cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K
IIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOrMYECKOe 00pazoBaHue 00yUYaroInuXCsl.

JlanHble HampaBlieHUss B OOyYEHUU XHMHHM OOECIEeUMBAIOTCA CIEUMPUKON CcoAepKaHUs
y4eOHOro mpeaMeTa, KOTOPbIM SBISETCS MEeAarorMyeckd aJanTUPOBAaHHBIM OTpakeHHeM O0a30BOH
HayKH XMMHUHU Ha ONpe/IeIEHHOM dTarie € pa3BUTHSL.

Kypc xuMuum Ha ypoBHE OCHOBHOTO O0OIIEro oOpa3oBaHMs OpPHUEHTHPOBAH HA OCBOCHHE
OOy4alolMMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHATHM XWMHUHU, OCHOB HEOPraHUYECKON XHMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX IOHATUN OPraHUYECKON XUMUH.

CtpykTypa coaepxaHusl IporpaMMBbI 110 XUMHH c(POpMHUpPOBaHA HA OCHOBE CUCTEMHOTI'O MOJIX0/1a
Kk e€ m3ydyeHuro. CopepkaHMe CKIIAJbIBACTCSI U3 CHCTEMbI NOHATHM O XMMHUYECKOM DIIEMEHTE U
BEIIECTBE U CUCTEMBbI MOHATUH 0 XUMHYECKON peakiuu. O0e 3T CUCTEMbI CTPYKTYPHO OpraHU30BaHbI
[0 NPUHLIMILY MOCJIEI0BAaTEIbHOIO pPa3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX IIPEICTaBICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa [[. 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4YCHHMsI O CTPOCHHH aTOMa U XMMHYECKOH CBSI3U;

— MPEICTaBICHUH 00 IEKTPOIUTUYECKOM JUCCOLMALIMH BELIECTB B PaCTBOpAX.

Teopernueckne 3HaHMS pPAcCMaTPUBAIOTCS HAa OCHOBE OMIIMPHUYECKH IIOIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCA IOCIEAOBATENBHO OT OJHOTO YPOBHS K APYrOMY, BBIIOJHSSA
¢byHKIMH OOBSICHEHUS M TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXKHOCTEH MPaKTUYECKOTO
IIPUMEHEHHUS U NIOJyYEHUS U3y4aeMBbIX BEIIECTB.



OcBoenue nporpaMmbl IO XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHHUS O XMMUYECKOM
COCTaBJISIONICH HAyYHOM KapTHUHBI MHUpA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IICHHOCTHOT'O OTHOILIEHUS
K Hay4yHOMY 3HaHHUIO U METOJaM I03HaHus B Hayke. M3ydyeHne XUMuu NpOUCXOAUT C MPUBJICYEHUEM
3HaHUH U3 paHee U3YYEHHBIX YUeOHBIX peaMeToB: «OKpyxarouuii Mupy, «buonorus. 5—7 kiaacce» u
«®Dusuka. 7 Kiacey.

[Ipy u3yyeHUM XUMHUU TPOUCXOAUT (OPMHUPOBAHUE 3HAHUN OCHOB XHMHUYECKOM HAayKH Kak
00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMSA, MPAKTUYECKOH NEATEIbHOCTH 4YelIOBEKa M KaK OJHOTO W3
KOMITOHEHTOB MUPOBOM KYJIbTYpPBHI. 3a/iada y4yeOHOro MmpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAHWA — BaXKHEUIMX (HAKTOB, MOHITHHA, 3aKOHOB U TEOPETUYECCKHUX TOJIOKEHUH,
JOCTYMHBIX 000OIICHUI MHPOBO33PEHUECKOIO XapaKTepa, sI3bIKa HAyKH, B MPHOOIICHUN K HAyYHBIM
METOAaM IMO3HAHMS MPU U3YYCHHH BELIECTB U XUMHUYECKUX pPEakiyii, B (JOPMUPOBAHUU U PA3BUTHUH
M03HABATENbHBIX YMEHHUM U UX IPUMEHEHHH B yUeOHO-TI03HAaBATEIHHON U Y4eOHO-HCCIIeI0BATEIbCKOM
JesITeTbHOCTH, OCBOCHUH TPABUII O€30IIaCHOT0 00paIlleHus ¢ BEIIECTBAMH B ITOBCETHEBHOM JKU3HU.

[Ipy u3ydyeHMH XHMHHM Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHHs Ba)KHOE 3HAUCHUE
nproOpeNn Takue e, Kak:

— (QopMupoBaHHWE HHTEIJIEKTYaIbHO PAa3BUTONW JIMYHOCTH, TOTOBOM K CamM0O0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIHHOMY MPHUHITHIO PEIICHUN, CIIOCOOHOM aaamTUpOBaThCs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HampaBIEHHOCTh OOy4YeHHsT Ha CHCTEMAaTHYEeCKOe MPHOOMIEHHEe OOydJarommxcs K
CaMOCTOSITENILHOM TO3HABATEIbHOM NEATENbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (OPMUPYIOLUIUM
MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XHUMHU;

— oOecriedyeHre YCIOBHMH, CHOCOOCTBYIOIIMX NPUOOPETEHHIO OOYy4YaroIUMUCS  OIbITa
pa3HOOOpa3HOW NeATENbHOCTH, IO3HAHUS W CaMOMO3HAHMS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIs PA3IMUHBIX BUIOB JESTEIbHOCTH;

— (hopmupoBaHue o01Ied PYHKIIMOHANBHON U €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM UYHCJIE
YMEHUH OOBACHATH W OLEHHUBATh SBJCHUS OKPYXAIOIEro MHpa, HUCHOJNb3ys 3HAHUS U OIIBIT,
MOJIy4YE€HHBIE MPU U3YyYEHUH XUMHUHU, IPUMEHSTH UX MPU PEIIEHUHU MTPOOJIeM B IOBCEIHEBHOM KU3HU U
TPYAOBOH IEATEIBHOCTH;

— (opMupoBaHME Y OOYy4YaIOUIMXCS T'YMaHMCTHYECKMX OTHOILEHHWH, MOHMMAaHUS LEHHOCTH
XUMUYECKUX 3HAHUH JUTsl BEIPAOOTKU SKOJIOTMUECKH IEJI€CO00pa3HOTO MOBEACHUS B OBITY M TPYJIO0BOI
JEATEIBHOCTH B LIESAX COXPAHEHUSI CBOETO 3[J0POBBS M OKPYKAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYyUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCIIMTAaHUIO Ha
OCHOBE YCBOEHHS O0IEYEIOBEYECKMX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBbIOOpPY mpoduiis u
HaNpaBJICHHOCTH JaJbHENIIEro 00yYeHHUs.

PaGouass mnporpamma mnpeamera c(OpMHPOBAHA C Y4eToM padouyeil NpPorpamMmbl
BOCIIMTAHUSA IKOJBbI. [lenaror Oyaer UCIONb30BaTh BOCHUTATENbHBIA MOTEHIIMAT KaXKJ0r0 ypoKa:

® YyCTAHABJIMBATh  JOBEPUTENIbHBIE  OTHOLIEHUS  MEXAY  Y4YMTEIeM U YYCHHKaMH,
CHOCOOCTBYIOUIME MO3UTUBHOMY BOCHPUATHIO YyYallUMHUCA TpeOOBaHUNW M MPOChO yduTens,
AaKTUBH3ALIMU UX IT03HABATEIBbHON AESITEIbHOCTH;

e NOOYXKJaTh LIKOJIBHUKOB COOJIOAAaTh HAa YpPOKE OOLIENpPUHAThIE HOPMBI MOBEACHHUS, MpaBUia
OO0IIEHUS CO CTapIIUMHU (YUUTEISIMU) U CBEPCTHUKAMH (IIKOJIbHUKAMH);

® [IpUBJIEKaTh BHUMAHUE IIKOJIbHUKOB K IIEHHOCTHOMY acCIleKTy M3y4aeMbIX Ha YpOKE SIBJICHHH,
OpPraHM30BbIBATh PA0OTY JAeTel C COIMAIbHO 3HAUMMON HH(popManuel — o0CyKIaTh, BHICKA3bIBAThH
MHEHHUE;

® JICTIOJIb30BaTh BOCHHUTATEIbHbIE BO3MOXHOCTU COJEp)KAaHUS Y4eOHOro IpenMera dYepes
JEMOHCTPALIMIO  JIETSIM TNPUMEPOB OTBETCTBEHHOIO, TPAXKIAHCKOTO TIOBEJEHUS, MPOSBICHUS
YeJI0BEKOIIO0US M T0OOPOCEPACUHOCTH;

® IPUMEHATh HA YPOKE HWHTEPAaKTHBHBbIE (OpMBI pabOThl: HHTEUIEKTyallbHbIE WIPBI,
TUIAKTUYECKUN TeaTp, AUCKYCCHH, pabOThI B Iapax u Jp.;

® OPraHU30BHIBaTh IMIE(CTBO MOTHUBUPOBAHHBIX M OPYAUPOBAHHBIX ydalluXcs HaJl HX
HEYCIIEBAIOIIMMHU OJITHOKJIACCHUKAMU;

® UHUIIMMPOBATH U MOAJEP>KUBATH UCCIIEOBATEIbCKYIO I€ATEIbHOCTD IKOJIbHUKOB.



OOmiee uymciio 4acoB, OTBEACHHBIX Ui WM3YYEHUS XMMHUU Ha YPOBHE OCHOBHOTO OOILEro
oOpasoBanusi, coctaBinseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB
(2 yaca B HezenIO).

COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumun. Posib XMMUK B KHU3HU 4YeIOBEKa. XMMUSA B CUCTEME HayK. Tena W BewiecrTna.
@dusnuecKue CBOKWCTBA BEUIECTB. ArperarHoe cocrosinue BeuiecTB. [loHsATHE O MeTonax MO3HAaHMS B
xumuu. Yncteie BemecTBa U cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJbl. XUMUYECKUE 3eMeHThl. CHMBOJIBI XUMUYECKUX 3J1eMeHTOB. [IpocTeie n
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas (opmyna. BaleHTHOCTh aTOMOB XUMHYECKHX 3JEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BenlecTB. OTHOCHUTENbHAs aTOMHas Macca. OTHocUTeNbHAsE MOJIEKyJsipHas Macca. MaccoBast
JI0JI1 XUMUYECKOI0 3JIEMEHTA B COCIMHEHHH.

KommuectBo Bemecrsa. Monbs. MomspHas Macca. B3anMocBs3b KOJIMYECTBA, MacChl U 4YHCIa
CTPYKTYPHBIX €IMHHUII BenecTBa. PacdéTrl mo hopMyiiaM XMMHUYECKHX COCTUHCHHM.

®usnuecKre U XUMHYECKHUE ABJICHUS. XUMHUUECKasl peakius U e€ MpU3HaKu. 3aKOH COXpaHEHUs
MacChl BEIIECTB. XWMHUYECKUE ypaBHeHHs. Kiaccupukanus XHUMHUYECKUX peakuuid (COeTMHCHUS,
pasoKeHUs, 3aMeleHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOM TOCYyI0#, mMpaBuiamMu pabOThl B Ja0OpaTOpuUM U HpuéMaMu
oOparnieHus ¢ 1a00paTOpHBIM 000PYAOBaHUEM, U3YUYECHUE U ONMCaHUe (PU3MUECKUX CBOMCTB 00pa3oB
HEOpPraHWYECKUX BEIIEeCTB, HabmoaeHne (u3nueckux (IIaBJICHHE BOCKA, TassHHUE JIbJa, PacTUpaHUE
caxapa B CTYyNKe, KUTIEHWE M KOHJICHCAIUsl BOJbI) M XUMHUYECKUX (TOPEHUE CBEYH, MPOKAIUBAHUE
MEIHOW MPOBOJOKH, B3aMMOJICHCTBHE MeNla C KHUCJIOTOW) sBIEHUM, HAOMIOJACHHE W OINKCAaHUE
MIPU3HAKOB TMPOTEKaHUs XUMHUYECKMX peakluuid (pa3joKeHHe caxapa, B3aUMOJICHCTBUE CEpPHOM
KHCIIOTHI C XJIOpUAOM Oapus, pasioxkeHue ruapokcunaa meau (ll) mpu HarpeBanuu, B3auMozeicTBHe
xkene3a ¢ pactBopoM cosi Meau (1), n3yuenne crmocoOoOB pa3esieHus] CMECE: ¢ TTOMOIIbI0 MarHuTa,
buabTpOBaHNE, BBIMAPUBAHUE, AUCTUIUISIMS, XpoMarorpadus, MPOBEIEHHE OUYMUCTKUA MOBAapEHHON
COJIM, HaOJIIOJICHWE M OINMCAaHUE pe3yJIbTaTOB TIPOBEAEHUS OIbITa, WIIIOCTPUPYIOIIETO 3aKOH
COXPaHEHUS MACChI, CO3/IaHUe MOJIeJIe MOJIEKY (IIapOCTEPIKHEBBIX ).

Baneiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bosznyx — cmecp razoB. CocraB Boznyxa. Kuciaopon — 2I€MEHT M IPOCTOE BELIECTBO.
Haxoxpaenue xuciaopoga B mpupojae, (U3MYECKHE U XHMUYECKHE CBOWCTBA (peaklUu TOpPEHus).
Oxcupnpl. IIpumenenue kucnmopona. CrocoObl ToONydeHUs Kuclopona B jaboparopud U
npoMebliieHHocTH. KpyroBopor kuciopona B mnpupoae. O30H — amioTpornHas MoAUDUKAIMS
KHCIIOpO/1a.

TemnoBoit 3¢pdexkr XxuMHUeckol peakuuyd, TEPMOXUMUYECKHUE YpaBHEHMs, OK30- U
SHIOTEPMUUYECKHE peaKuu. TOIIMBO: yrojib U METaH. 3arps3HEHUE BO3/1yXa, YCUIIEHNE TAPHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpocroe BemecTBo. HaxokaeHue Bogopoaa B npupoje, puzndeckue u
XUMHUYECKHE CBOICTBaA, IPUMEHEHHE, CTIOCOObI oayyeHus. KucioTs! u comu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

dusnueckue CcBoMCcTBa BOAbl. Boma kak pactBoputens. PactBopbel. HacelieHHblE U
HEHaCBILIEHHBIE PacTBOPBI. PacTBOpHMOCTH BeliecTB B Bojae. MaccoBast 10151 BEIIECTBA B PacTBOPE.
Xumuyeckue cBoiicTBa BOJbl. OcHoBaHus. Poiab pacTBOpOB B NPUPOJE M B JKU3HU YEIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHue NpupoaHbix BoJ. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccudukanmss Heopranmdeckux  coenuHeHmit. Oxcuapl.  Knaccudukamuss  OKCHIOB:
coseoOpa3zymone (OCHOBHBIEC, KHUCIOTHBIE, aM(OTepHBIE) M HecojeoOpasyromue. Homenkiatypa
okcu10B. du3nueckre U XUMHUYECKHE CBOMCTBA OKCUIOB. [lomydeHue okcuaos.



OcnoBanust. Knaccudukanuss ocHOBaHMH: IIENOYM W HEPACTBOPUMBIE  OCHOBAHUS.
Homenkmarypa ocHoBanuii. ®dusznueckne M XUMHYECKHE CBOMCTBa oOcHoBaHuil. IlomydyeHue
OCHOBaHUM.

Kucnorsl. Knaccudpukanus xucinor. Homenknarypa kucnor. Pusnmyeckue M XUMHYECKHE
cBoricTBa Kucnot. Psan akruBHoctu metauioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenkiarypa coseil. duznueckue U XUMHUYECKHe CBOMCTBa cotield. [lomydyenue comeil.

I'enernueckas cBA3b MEXAY KJacCaMHM HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpeJelieHNe COJIEpKAaHUA KHUCIOpOoAa B BO3/AyXe, IOJydeHHE, COOHMpaHHe,
pacro3HaBaHME€ M M3y4YEHHE CBOMCTB KHCIOpOJa, HAOJIOJCHHE B3aMMOACHUCTBUS BEIIECTB C
KHMCJIOPOJIOM U YCIIOBUSI BO3HMKHOBEHMSI U IIPEKpAILLEHUS TOpeHHs (1oxapa), O3HaAaKOMJIEHHE C
o0pa3liaMu OKCHJIOB M ONKCAaHHE UX CBOWCTB, MOJyYeHHE, COOMpaHUE, paclio3HaBaHUE M U3yueHUE
CBOMCTB BoOAOpoJa (ropeHue), B3aumopelcTteue Bopopona ¢ okxcuaom wmenu (Il) (BozmoxHO
UCIOJb30BAaHUE BHJIEOMATEpUAIOB), HaOIrOA€HHE OOpa3LoB BELIECTB KOJIWYECTBOM | MOJIb,
HCCIIeIOBaHHE 0COOEHHOCTEN PACTBOPEHUS BELECTB C PA3IMYHON PaCTBOPUMOCTBIO, IPUTOTOBJICHUE
pacTBOpPOB C ONPENENEHHON MAacCOBOM J0JE€H PACTBOPEHHOIO BEILECTBA, B3aUMOJEHCTBUE BOIBI C
MeTaJljlaMi (HaTpueM M KajbleM) (BO3MOXHO HCIOJIb30BAaHUE BUJECOMATEPHUANIOB), MCCIEAOBAHUE
00pa3lloB HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJACHHE HW3MEHEHHs] OKpAacKU
WHJMKAaTOPOB B pacTBOpax KHUCIOT M IeJIoyell, m3yueHue B3aumojeincTBus okcuga meau (1) c
pacTBOPOM CEPHOM KHCIOTBI, KHUCJIOT € MeETaJUlaMH, pEaKLUi HeUTpanus3anuuu, I[OIy4CHHE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajljia APYTUM W3 PacTBOpa COJIM, pEIICHHE
JKCIIEPUMEHTAIBHBIX 3aa4 110 TeMe «BaykHel1e KJ1acCchl HEOPraHMYECKUX COCIUHEHUID.

Ilepuoanyeckuint 3akoH u Ilepuoamyeckass cucreMa xumMudeckux 3djaemenros /JI. H.
Menpeaeesa. Crpoenne aTroMoB. XuHMH4YecCKasi CBsA3b. OKHCIMTEJbHO-BOCCTAHOBHTEJIBHBIC
peakuuu

IlepBble MONBITKM KiIacCU(UKALMU XUMHUYECKHUX 3JeMEeHTOB. [loHsATHE O rpymmax CXOIHBIX
AJIEMEHTOB (ILEJOYHbIE U IEJI0YHO3EMENbHbIE METaJlIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIE 00pa3ytoT aM(pOTepHbIE OKCUIbI U THIPOKCHIBI.

[Tepnonnueckuit 3akoH. Ileprnoanueckas cucrema xumudeckux sneMeHToB [[. M. Menneneesa.
KopoTtkonepruonnas u JuinHHONEepuoaHas ¢opmsl Ilepuoaudeckoil cucTeMbl XUMHUECKUX JIEMEHTOB
J. W. Menneneesa. Ilepuoasl m rpynnel. PHU3NYECKUN CMBICH IOPSAKOBOIO HOMEpa, HOMEPOB
IepHoJa U rPyMIbl DJIEMEHTA.

Crpoenue atomoB. CoctaB aromMHbIX siaep. M3orombl. OnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
o0osoyek aToMoB nepBbIX 20 xumuueckux 3nemMeHToB [lepuoandeckoit cuctemsl 1. 1. Menneneesa.
XapakTepucTuka XMMHYECKOIO 3JIEMEHTAa MO ero mnojoxkeHuto B Ilepmommueckoit cucreme JI. .
Meneneesa.

3aKOHOMEPHOCTH HU3MEHEHUsl paJnyca aTOMOB XHMHUYECKUX 3JIEMEHTOB, METAJIMYECKHX U
HEMETAJJIMYECKUX CBOICTB I10 TPYIIIAM U MEPUOJIaM.

3nauenue Ilepuonnueckoro 3akoHa u [leproguueckoil cUCTEMbl XUMUYECKUX 3JIE€MEHTOB IS
pa3BuTUsA HayKu U npakTuku. [. Y. MenneneeB — yd€HbBIN U Tpak1aHNH.

Xumudeckas cBsi3b. KoBaneHTHas (MOJSIpHAS W HETOJSPHAs) CBS3b. DJIEKTPOOTPHIIATEIEHOCTh
XUMHUYECKUX 3JIEMEHTOB. FIOHHas CBA3b.

Crenenp okucieHus. OKUCIUTETLHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKucieHus u
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

u3yueHne o0paslloB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHIA IIMHKA C
pacTBOpaMH KHCJIOT M ILIEN0YEH, MPOBEICHUE ONBITOB, WIIIOCTPUPYIOIIHUX MTPUMEPBI OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX pEaKLUi (TOpEHUE, peakluu pa3yIoKEeHUs, COETUHEHMS).

Meoscnpeomemmnuwie ceasu

Peanuszanus MEXINpeaMETHBIX CBSA3€H NP M3YYEHMHM XMMHH B 8 KJIacCe OCYIIECTBIISETCS Yepe3
UCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUH, TaK W MOHATUH, SBISIOMUXCA
CUCTEMHBIMH JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.



OOmue ecTecTBEHHO-HAyYHBbIC MOHATHS: HAy4YHBIM (DaKT, TUIOTE3a, TEOpHS, 3aKOH, aHAJM3,
CHHTE3, Kiaccu(UKaIus, ePHOINIHOCTh, HAOTIOICHHE, SKCIICPUMEHT, MOICTUPOBAHUE, U3MEPEHHE,
MOACIIb, ABJICHUC.

dusuka: Marepusi, aToM, OJIEKTPOH, TMPOTOH, HEHTPOH, WOH, HYKIHI, H30TOIIbI,
PaaoaKTHBHOCTh, MOJICKYJIA, JICKTPUYECKUI 3aps]], BEIIECTBO, TEJ0, 00BEM, arperaTHOe COCTOSIHUE
BEIIECTBA, ra3, GU3NUYECKUE BEIUYUHBI, IMHUIIBI U3MEPEHHsI, KOCMOC, IUTaHeThI, 3BE3/1b1, COJTHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadust: atmocdepa, ruapocdhepa, MUHEPATIbI, TOPHbIC MOPOJBI, MMOJE3HBIE HCKOIAEeMbIE,
TOILUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKas peakuus

IIepnonnueckuit 3akoH. Ilepuoanueckas cucrema xumuueckux sinemeHToB /. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHX JJIEMEHTOB IIEPBBIX TPEX
[IEPUOJIOB, Kajus, KalbLiUd W HMX COCIUHEHUH B COOTBETCTBUU C IIOJOKEHHUEM DHIIEMEHTOB B
Ileproguyeckoii cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUYECKOU CBSI3U. THUIIBI KpUCTANIMYECKUX PEIIETOK, 3aBUCHMOCTb
CBOMCTB BEILLECTBA OT TUIA KPUCTAIUNINYECKON PEILETKN U BUAA XUMUYECKOHN CBS3H.

Knaccudukanys 1 HOMEHKIAaTypa HEOpPraHMYECKUX BEUIECTB. XUMHUUYECKHUE CBOICTBA BEIIECTB,
OTHOCSIIIUXCS K Ppa3iIUYHbIM  KJlIaccaM HEOPraHMYeCKMX COEJUHEHMM, TE€HETHYecKass CBs3b
HEOpPraHUYECKUX BEIIECTB.

Knaccupukanus XMMHUYECKHX pEaKUMi MO pa3iMyHbIM IpHU3HAKaM (110 YUCIYy M COCTaBY
YUYaCTBYIOIIMX B PEaKIUH BEUIECTB, IO TEIJIOBOMY 3(P(EKTy, M0 M3MEHEHUIO CTENEHEeW OKHCIICHHUS
XUMHUYECKHUX 3JEMEHTOB, 110 0OpaTMMOCTH, [0 YYacTHUIO KaTajlu3aropa). DK30- U 3HJIOTEPMUYECKUE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

Ilonatue o ckopoctu XxuMuueckoil peakuuu. IloHaTtue 00 oOpaTHUMBIX W HEOOpaTHMBIX
XUMHUECKUX peakuusx. [IoHATHE O rOMOreHHBIX U TeTeporeHHbIX peakuusax. [loHsTHe o kaTanuze.
[lonsate o xumuueckoM paBHOBecuu. DakTOPBI, BIMSIOMIME HA CKOPOCTh XMMHMUYECKON PEaKIHUH U
MI0JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OajaHC  OKUCIHUTENbHO-
BOCCTaHOBUTENbHON peakuuu. CocTaBieHHE YpaBHEHUI OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUMA
C UCIIOJIb30BaHUEM METO/1a SJICKTPOHHOT 0 OanaHca.

Teopust 2JIEKTPOIUTUYECKONW JUCCOLMALMU. OJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTuoHBI,
aHUOHBI. MeXaHn3M AucCcOLMaluu BELIECTB C PA3IMYHBIMA BUAAMHM XMMHUYECKOH cBsA3U. CTeneHb
nuccouuanui. CHIIbHbIE U c1a0ble 31EKTPOIUTHI.

Peakiium moHHOro oOMeHa. YCIIOBUS NpPOTEKaHMUs peakluil HMOHHOrO OOMEHa, MOJHbIE U
COKpalll€éHHbIE WOHHBbIE YypaBHEHHs peaknuil. CBONCTBAa KHCIIOT, OCHOBAaHWW H COJIEM B CBETE
MPEJCTABICHUNA 00 NMEKTPOIUTUUECKON nuccornuanuu. KauecTBeHHbIE peakiuyu Ha MOHBL. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJENSIMU KPUCTAINTMYECKUX PEIIETOK HEOPTaHWYECKUX BEIECTB — METAUIOB
U HeMmeTauloB (Tpadura M anmasza), CIOXKHBIX BEINECTB (XJIOpHAA HATpus), HCCIEeI0BaHUE
3aBHUCHUMOCTH CKOPOCTH XMMHUYECKON peakIMH OT BO3JEHUCTBUS PA3IMUYHBIX (AaKTOPOB, HCCIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOIECCa AUCCOLMALMM KUCIOT, IIEIOYEed M CcoJed
(BO3MOYKHO HCIIOJIB30BaHHE BHUJIEO MATEpUANIOB), MPOBEACHHUE OIBITOB, WLTIOCTPUPYIOMIUX MPU3HAKU
NpOTeKaHMUs peaknuii HOHHOro oOMeHa (0Opa3oBaHHeE OcajllKka, BBIJCIEHUE ra3a, 00pa3oBaHUE BOJIbI),
OIBITOB, WJUIIOCTPUPYIOIIMX MPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLMN (TOpEHHE,
peakuuu pasioKEHUs, COEIMHEHUs), pPACIO3HABAHME HEOPraHMUYECKHUX BELIECTB C IOMOIIBIO
KA4eCTBEHHBIX PEAKIIMK HA MOHBI, PEIICHUE SKCIICPUMEHTAJIBHBIX 3a/1a4.

HemeTtayibl 1 MX coeJHHEHUSA

OOmiast xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHHUsSI aTOMOB, XapaKTE€pPHbBIE CTENEHU
okucnenus. CtpoeHue M (U3NYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — TaJlOTEHOB. XWUMHYECKHE
CBOWCTBA Ha IpuMmepe xJjopa (B3aUMOJEHCTBUE C MeETaUlaMH, HEMETaUlaMH, IIEJI04YaMH).



Xnoposonopoa. ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJIyYEHHUE, IpUMEHEHME. JlelicTBre Xi1opa
U XJIOPOBOJIOPO/Ia HA OPraHU3M YeJIoBeKa. BajkHelme XI0puIbl U UX HAX0XKAECHUE B IPUPOJIE.

OOmas xapaktepuctuka d31eMeHTOB  VIA-rpymmbel.  OcoOEHHOCTHM  CTPOCHHMS  aTOMOB,
XapaKkTepHble cTerneHu okucienus. Ctpoenue U pu3nyeckre CBOMCTBa MPOCTHIX BEILECTB — KMCIOPOAA
U cepbl. AIIOTpONHBIE MOAM(UKALMK KUCIOpOJa M cepbl. XHMHUYECKHE CBOWCTBA CEpHI.
CepoBoniopoJi, cTpoeHHe, (pU3MUECKUe U XUMHUYecKue cBoiicTBa. OKCHIbI Cepbl KakK MpeACcTaBUTEIN
KUCIOTHBIX OKcuaoB. CepHas Kucinora, (HU3MYECKHEe W XHMHUYECKHE CBoOiicTBa (oOmme Kak
IPEJCTaBUTEN Kjacca KHUCIOT M crenuduueckue). XUMHUYECKHE PEaKIMH, JIeKallue B OCHOBE
MPOMBIIIJICHHOTO CIIOCO0a MOyYyeHHst cepHOM KucnoThl. [Ipumenenne cepHoii kuciaoTsl. Conu cepHOit
KHCJIOThI, KaUeCTBEHHasl peaklus Ha cyiabpaT-uoH. HaxoxeHue cepbl U € COeTUHEHUH B IPUpPOJE.
XUMHUYECKOE 3arpsi3HEHUE OKpPYKAIoLIEH Cpelbl COECIUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM,
3arps3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €0 Mpel0TBPAILEHHS.

OOmas xapakTepucTrka 31eMeHToB VA-rpynnsl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE
CTENEHU OKUCJIEHHUA. A30T, pacHpoCTpaHEHUEe B NIpupoze, (PU3NYecKHe W XMMUYECKHE CBOMCTBA.
KpyroBopor azora B mpupoae. AMMHAK, €ro (pU3MYECKHE M XMMHUYECKHUE CBOMCTBA, MOJyYE€HUE U
npuMeHeHre. Coau aMMOHUS, UX (PU3NYECKUEe U XMMUYECKHe CBOWCTBa, NpuMeHeHue. KauecTBeHHas
peaknusi Ha HOHBl aMMOHHA. A30THAsl KHCIIOTa, € moydeHne, Gu3ndeckue U XMMHYECKHEe CBOMCTBA
(obmrue Kak mpeicTaBUTENs Kiacca KUCIOT U crnenududeckue). Vcrnonp3oBaHue HUTPATOB U cOsei
aMMOHHS B Kaye€CTBE MMHEPAIbHbIX YAOOpeHUH. XUMHYECKOE 3arpsi3HEHUE OKpPY)KAIOIIEH Cpeibl
COEIMHEHUSMH a30Ta (KHCIOTHBIE IOXIU, 3arpsi3HEHHE BO31yXa, MOuYBbI M BoJo&MOB). docdop,
aymorporHbie Mogudukayu pocdopa, Gusndeckue n xummudeckue cBoiictsa. Oxcua dpocdopa (V) u
¢dochopHas kuciaoTa, GU3NUECKUE U XMMUYECKHE CBOMCTBA, mosyyeHue. McnonabzoBanue Gocdaros B
Ka4yecTBE MHUHEPAIBHBIX yIOOpEHUH.

OOmas  xapaktepuctuka ds1aeMeHTOB IVA-rpynnbel.  OcoOEHHOCTH  CTPOCHHMsS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIEHMs. YTJIEepoj, aJUIOTPONHblE MOAU(UKALMU, PacHpOCTpaHEHUE B
npupoje, pusnueckue M XUMHUYECKHe CBOMCTBa. AzcopOuus. KpyroBopoT yriepoma B mpupose.
Oxcuapl yriepoja, ux (usMyeckue M XUMHYECKHE CBOMCTBA, JEWCTBHE HA JKMBBIE OPraHU3MBbI,
MOJy4eHHUEe W MPUMEHEHHe. DKOJOTHUYecKue MpoOJieMbl, CBs3aHHbIe ¢ okcuaoMm yriepoma (1V),
TUNOTE3a I100aJIbHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBIA 3 PexT. YronbHas KUCIOTa U €€ COIH, UX
¢usnyeckue M XHMMHYECKHE CBOICTBa, MojlyueHHMEe M mpuMeHeHHe. KauecTBeHHas peakuus Ha
kapOoHaT-uoHbI. Vcnonp3oBaHue kapOOHATOB B OBITY, MEIWILIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHayasbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBaX KaK O COCIMHEHUSX yriepoja (MeTaH,
9TaH, OTWIEH, aleTWIeH, 3TaHOJ, TIJMLEPUH, YKCyCHas Kuciora). IlpupoaHble HMCTOYHHKH
YII€BOAOPOAOB (yroJib, IPUPOJIHBIM ra3, HEQTh), MPOAYKTHl UX IepepadoTku (OEH3UH), UX pOJib B
OBITY M TPOMBILIEHHOCTH. [ToHATHE 0 OMOTOTMYECKN BaKHBIX BEILIECTBAX: JKUPAX, OEJIKAX, YIIIeBOAAX
— M HUX POJM B JKU3HM 4YeloBeKka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX M HEOPraHWYeCKUX
COCIMHECHUM.

Kpemuuii, ero ¢usnueckue u XuMU4ecKue CBOICTBa, MmoiydeHue u npuMeHeHue. CoennHeHus
KpeMHUA B mpupoze. OOmime mpenacraBieHus o0 oxcuae kpemuus (V) m kpeMHueBOW KuCIOTe.
Cunukatel, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIIEHHOCTH. BaxkHeliue CTpouTenbHble MaTepHabl:
KepaMHKa, CTEKJIO, ILIeMEHT, OeTOoH, xene300eroH. [Ipobmembl 06e30MacHOr0 HMCMOIb30BAHUS
CTPOMUTENbHBIX MaTepUasIOB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O00pa3lloB HEOPraHMYEeCKHX BEIIECTB, CBOICTB COJISIHOM KHCJIOTHI, MPOBEACHUE
KayeCTBEHHBIX pPEaKLUUH Ha XJOPUA-MOHBI M HAONIO/EHHE NPU3HAKOB HUX IPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3MUeCKue M XUMHUYECKHE CBOWCTBA TaJlOTCHOB M HUX COCAMHEHHH (BO3MOXKHO
WCIOJIb30BaHNWE BHICOMATEPHANIOB), O3HAKOMIJIEHHE C OOpa3lamMu XJOPUJOB (TAJIOTCHHUIOB),
O3HaKOMJIEHHE ¢ oOpa3umaMu ceppl M €€ COeAMHEHMSAMH (BO3MOXKHO  HCIOJIb30BAHUE
BUJCOMATEpPHATIOB),  HAOMIOZEHHME  TMpolecca  OOyrJIMBaHUS ~ caxapa  1OJ  JeicTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHCIIOThI, M3y4Y€HHE XWMHUUYECKHX CBOWCTB pa30aBJICHHOW CEpHOI
KHUCJIOTHI, TPOBEICHHE KAayeCTBEHHOW peakuuu Ha cyab(paT-uoH M HaONIOJeHHE MpHU3HaKa &
MPOTEKaHUs, O3HAKOMJICHHE C (U3MYECKUMHU CBOWCTBaAMH a3zoTa, (ochopa W WX COCTUHEHHI



(BO3MOXXHO HCIOJB30BAHUE BHJICOMATEPUANIOB), OOpa3llaMu a30THBIX U (POcHOpHBIX yI0OpEeHUH,
MoJiyueHue, codupaHue, pacro3HaBaHWE M M3YYE€HHUE CBOMCTB aMMHaka, NMPOBEIEHUE KaYeCTBEHHBIX
peakiuii Ha HOH aMMOHHS M (QochaT-uOH M M3yYCHHE MPHU3HAKOB MX MPOTEKAHMS, B3aUMOJICHCTBHE
KOHIEHTPUPOBAHHON a30THOW KHCIOTHI C MeAb0 (BO3MOXKHO HCIOJb30BAaHUE BUICOMATEPUATIOB),
W3yuyeHHe MOJeNel KpPUCTAUIMYECKUX PpemEéToK anmasza, rpadura, QyiaepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aICOPOLMU  PACTBOPEHHBIX BEIIECTB AaKTHUBUPOBAHHBIM YIVIEM M yCTPOWCTBOM
IIPOTUBOIa3a, IOJy4YeHHE, COOMpaHHE, paACIO3HABAaHME M H3YYEHHME CBOMCTB YIJIEKHCIIOTO rasa,
MIPOBEJICHUE KAUeCTBEHHBIX peakUuii Ha KapOOHAT W CHUJIMKAT-HOHBl M U3YYEHHE IMPU3HAKOB HX
IIPOTEKAHUs, O3HAKOMJIEHME C  MPOAYKIUEH  CHUIMKAaTHOM  IPOMBIIUIEHHOCTH,  pEIICHUE
SKCIEPUMEHTAIIbHBIX 3aa4 110 TeMe «BakHeile HeMeTallIbl U UX COEIUHEHUS.

Metabl M MX COeIMHEHU S

OO0mast xapakTepuCTUKa XUMUYECKUX 3JEMEHTOB — METAJJIOB HA OCHOBAHHMU HX IOJIOKECHUS B
[Tepuoanueckoii cucreme xumuueckux aemeHToB . . MenpaeneeBa u crpoenus atomoB. CTpoeHue
METaJuI0B. MeTallmnyecKkas CBsA3b U METAUINYECKAs KPUCTAININYECKAs peIIETKa. DIEKTPOXUMUYECKUI
psan HampspkeHud MetayuioB. du3nueckue M XMMHUYECKHE CBoOMcTBa MeTayuioB. OOmue crnocoOsbl
noJiydyeHus: MeTasuioB. [IoHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CrutaBel (CTalb, YyryH, TIOPATIOMUHIA, OPOH3a) M UX TPUMEHEHHE B OBITY M TPOMBIIICHHOCTH.

[lenounble MeTawibl: noyoxkeHue B [lepuonnueckoi cucremMe xuMuyeckux asnemeHToB Jl. M.
MenpeneeBa, CTpO€HUE UX aTOMOB, HaXO)KJeHUE B Ipupoje. Puznueckue U XMMHUUYECKHUE CBOWCTBA
(Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpus M Kanus. [lpuMeHeHue IeIoyHbIX
METAJUIOB U UX COCIUHEHUH.

[IlenoyHO3eMeNbHBIE METAJUIBl MAarHUid M Kanbluil: nosoxeHue B Ilepmoanueckoit cucreme
xumuueckux dnaeMmeHToB J[. WM. MengeneeBa, CTpoeHHE HUX aTOMOB, HAaXOXICHHUE B IPUPOJE.
du3nyeckue U XUMUYECKUE CBOMCTBA MAarHUs W Kaiblus. Bakneime coequHeHns Kanblus (OKCUJ,
TUIPOKCH, coiu). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: mnonoxenue B Ilepuogmueckoit cucreme xumudeckux siemeHtoB [ .
MenpeneeBa, CTpOGHHE aTOMa, HaXOXJAECHHWE B Mpupoae. PuU3NYeCKHe M XUMHUYECKHE CBOWCTBA
altoOMUHUSA. AM(pOTEpHbIE CBOMCTBA OKCHU/IAa U THPOKCHU/1A AIFOMUHUS.

Kenezo: nonoxenune B [lepuoanueckoit cucreme xumuueckux snemeHToB . Y. MeHneneena,
CTPOEHHME aTOMa, HaXxOXKJIeHue B npupozae. Pusndeckrue U XUMHUUYECKUE CBOWCTBA kene3a. OKCuupl,
ruapokcuabl u conu xenesa (1) u xxenesza (111), ux cocras, cBoiicTBa U MmosrydeHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pasllaMHd METaVIOB U CIIJIaBOB, UX (U3MYECKUMHU CBONCTBaMH, H3yuyeHUE
pe3yabTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJB30BaHME BUIEOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHUJIA KAJIbLIUSI U HATPUS C BOJOW (BO3MOKHO HCIIOJIb30BAaHHE BUAEOMATEPUAJIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOABI, IIpolLlecca TOpPEHUs XKeje3a B KHUCIOpOAE (BO3MOXHO
UCIOJIb30BaHUE BHUIEOMATEpUaIOB), MPU3HAKOB IPOTEKAHHUS KA4YEeCTBEHHBIX pEaKIMil Ha HWOHBI:
MarHusi, KajabIlus, aTFOMUHMS, ITUHKA, kene3a (1) u xenesza (I11), mexu (1), Habmonenune u onucanue
MIPOLIECCOB OKpAIIMBaHUs IUIAMEHM MOHAMM HATPHS, Kajdus M KaJbIHs (BO3MOXXHO MCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB), HCCiIeOBaHUE aM(OTEPHBIX CBOMCTB THUIAPOKCHIA AIOMUHHMS U THUIPOKCHIA
LIMHKA, PEeLIEHNE dKCIIEpUMEHTANIbHBIX 3a]1a4 10 TeMe «BakHelIne MeTasuibl U UX COSIUHEHUSI.

XuMHus M OKpYyKaUias cpeaa

BemectBa u MmaTepuansl B MOBCEIHEBHOM »W3HM uesioBeka. be3omacHoe ucnosb30BaHUE
BEIIECTB M XUMHUYECKUX peakluii B ObITy. IlepBas moMoIs Mpu XUMHUECKUX 0’KOTaX U OTPABJICHUSX.

XUMUYeCKOe 3arpsi3HeHHE OKpYyXkaroliel cpeabl (IpenenbHas JIOMycTUMas KOHUEHTpalus
BeriecTs, nanee — [1/IK). Poiabs xumuu B penieHnn 3K0JI0rHYecKuX IpooieM.

Xumuueckuii IKCnepumenm:

u3yueHre o0pas3IoB MaTepHajIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MATEPHUAIBI).

Meoscnpeomemmnuwie ceasu

Peanuszanus MeXIpeIMETHBIX CBSI3€H IIPU M3YYEHHH XMMHHU B 9 Kilacce OCYILIECTBIISIETCS Yepe3
UCIOJIb30BaHWE KaK OONIMX €CTeCTBEHHO-HAyYHbIX IOHSTHUN, TaK W TOHATHH, SBISIOLIUXCA
CUCTEMHBIMH JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.



OOmue ecTecTBeHHO-HAyYHBIC TMOHATHS: HAy4YHBIM (DaKT, TUIMOTE3a, 3aKOH, TEOPHUS, aHAIH3,
CHHTE3, KJIacCU(HKAIHS, IEPUOANIHOCTD, HAOIIOICHNE, IKCIICPUMEHT, MOJICITMPOBAHNE, U3MEPCHHE,
MO/IEIIb, SIBJIGHUE, TAPHUKOBBIN 3(pPEKT, TEXHOTIOTHS, MaTepHUabl.

duzuka: Marepus, aToM, OJIEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIHI, H30TOIbI,
PaauOAKTUBHOCTb, MOJIEKYJA, IEKTPUUYECKUN 3apsl], IPOBOJHUKY, IOIYIPOBOJHUKH, TUIICKTPUKH,
(GOTOdTIEMEHT, BEIIECTBO, TeNO, O0BEM, arperaTHOe COCTOSHHE BEIIeCTBa, Ta3, pacTBOD,
PaCTBOPUMOCTD, KPUCTAJUINYCCKASA peL[IéTKa, CIIJIaBBbI, (1)I/I3I/I‘I€CKI/IC BCJIMYMHBI, CAMHUIBI U3MCPCHUA,
KOCMHYECKOE IPOCTPAHCTBO, IUTaHeThI, 3BE3/1b1, COHILE.

buonorus: ¢ortocuHTe3, AbIXaHHe, OHOc(epa, IKOCHCTEMa, MHUHEpalbHBIC YyI0OpECHUS,
MHKPOAJIEMEHTBI, MAKPOIJIECMEHTBI, INTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIbl, TOPHbIE MOPOIBI, MOJE3HBIE HMCKONAeMbIe,
TOILTUBO, BOJTHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JIM9HOCTHBIE PEe3yabTaThl OCBOCHHUS MPOTPAMMBbI OCHOBHOT'O OOIIIEro 00pa30BaHUS JTOCTHTAIOTCS
B Xojie 0OyueHUsI XMMUU B €IUHCTBE y4eOHOW M BOCHHUTATEIHHOU AEATEIHHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMH POCCUMCKUMHU COIIMOKYJIBTYPHBIMU W JYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH,
NPUHATHIMU B OOLIECTBE MpaBWJIaMd KM HOPMaMu TIIOBEJCHHS U CIOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHSI U COITMATIU3AIINHA 00YYaAIOIIUXCS.

JIM4HOCTHBIE PE3yNbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTUBHBIX 1IEHHOCTHBIX OPUEHTAIMHA U PACIIMPEHHUE OMbITa JEATEIHOCTH Ha €€ OCHOBE, B TOM
YHCIIe B YaCTH:

1) naTpuoTHYECKOro BOCIIUTAHMS:

LIEHHOCTHOTO OTHONICHHS] K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY MU HAY4YHOMY
HacleAWio, TMOHUMAHHUS 3HAYCHUS XWMHUYECKOW HAyKH B IKU3HHM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJAJeTh JOCTOBEpHOW HHQOpMAIME O NEepPeNOBBIX JOCTIKEHUSX U OTKPBITHSIX
MHUPOBOM U OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MUpA U
o01ecTBa;

2) rpasKIaHCKOro BOCTIMTAHUS:

MPEACTABJICHUS O COLMAIbHBIX HOPMaxX U MPaBUJIaX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOW, Yy4eOHOMCCIIEIOBATEIbCKOM,
TBOPUYECKOM M IPYTUX BUJAX AEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM AESITENFHOCTU
MPU BBITIOJTHEHWN Y4YeOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XUMHUYECKHUX DKCIIEPUMEHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJICHHsS K B3aMMOTIOHMMAHUIO U B3aUMOIIOMOIIU B TIPOIECCE ATON
y4eOHOU NeATEeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TIOBEACHHE M TOCTYIKH CBOMX TOBAPHIIEH C
MO3UIIMM HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA .

MHUPOBO33PEHUECKHE MPEJCTABICHUS O BEIIECTBE U XMMHUUYECKOW PEaKIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIFOIIME OCHOBY [JIsi TOHUMAHHUS CYITHOCTH
HAyYHOW KapTHHBI MHpA, TPEICTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOIHOMN CPEIoi, O POJIM XMMHUH B ITO3HAHNH ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHBBI, HANpaBJICHHbIE HA TMOJYYEHHE HOBBIX 3HAHMM 110 XUMHUHU,
HEOOXOaUMBbIE JJIT OOBSCHEHHMsS HAONIOJAEMBIX TPOIECCOB W  SIBJICHUH, ITO3HABATEIIbHOM,
MH()OPMAIIMOHHONW W YHTATENhCKOW KYIbTYpPBI, B TOM YHCIIE HAaBBIKOB CAMOCTOSATEIHHOU pabOThI ¢
y4eOHBIMA TEKCTaMH, CIPABOYHOW JIMTEPATypOH, JOCTYMHBIMH TEXHUYECKUMH CPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHUH;

WHTEpEC K OOyYeHHWI0O W TIO3HAHHWIO, JO0O03HATENHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW ¥ UCCIIENOBATEIbCKON MESITENLHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTH ¥ YPOBHS OOY4YCHHS B JAJIbHEHUIIIEM;

4) popMHupOBaHUS KYJIbTYPbI 310POBbSI:



OCO3HaHUE LIEHHOCTHU YKU3HH, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 30POBBIO, YCTAHOBKM Ha
3JI0pOBbII 00pa3 KU3HHU, OCO3HAHUE MOCIEACTBUN U HENPUSATHE BPEIHBIX MPUBBIUEK (YHOTpeOsIeHUs
QJIKOTOJI, HAPKOTUKOB, KYpEHHs), HEOOXOJUMOCTH COOJIIOJCHHUS TpaBWil O€30MacHOCTH TpH
00palleHn! ¢ XUMUYECKHMMH BEIIECTBAMU B OBITY U peaJIbHOM XKHU3HH;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpEC K MPAaKTUUYECKOMY M3YyUSHHIO podeccuil U Tpya pa3IuyHOro poja, yBaKeHHE K TPy
U pe3yibTaTaM TPYJOBOM JEATEIbHOCTH, B TOM YMCJIE HA OCHOBE IPHUMEHEHUS NPEAMETHBIX 3HAHUI
10 XMMHHU, OCO3HAHHBIA BbIOOp MHIMBUAYAJIBHOW TPAaeKTOPUH MPOJOKEHUS 00pa3oBaHUs € YUETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XWUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yClenHo npodeccuoHaNbHOM NEATEIbHOCTH W Pa3BUTHUA HEOOXOIUMBIX YMEHHUH, T'OTOBHOCTh
aJlaliTUPOBATHCS B IPOPECCHOHATIBHOI Cpefie;

6) IK0JIOTHYECKOT0 BOCTIHTAHUSA:

9KOJIOTMYECKU 11€71€CO00pa3HOe OTHOLIEHUE K IPUPO/IE KaK HCTOYHUKY XKHU3HU Ha 3eMJle, OCHOBE
e€ CyIleCcTBOBaHUS, IOHUMaHUE LIEHHOCTH 370pOBOro U 0e30MacHoro oopasa *HU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY M ICUXMUYECKOMY 3/0pPOBbIO, OCO3HAHHE IIEHHOCTHU
coOJII0/IeHHsI TpaBuJl 0€30MacHOrO MOBEAEHUs NpU paboTe C BEIeCTBAMM, a TAKXKE B CUTYaIUsX,
YTPOKAKOIUX 310POBBIO U KU3HU JIIOJEH;

CIOCOOHOCTH HPUMEHSTh 3HAHMs, MOJIydaeMble NMPU U3Y4YEeHUM XHMHUH, JJIS pelleHus 3ajad,
CBA3AHHBIX C OKPY’KAIOIEW NMPUPOJHOM CPENOH, IS IOBBIIIEHUS YPOBHS DKOJIOTMYECKON KYJIbTYpHI,
OCO3HaHMS TJ00AJLHOIO XapakTepa 3KOJOTMYeCKUX NpoOjieM M ImyTell uX pelleHus MOCPeACTBOM
METOZ0B XMMHH, DKOJIOIMYECKOTO MBIIUICHHs, YMEHHsSI PYKOBOJCTBOBATHCS MM B IIO3HABATEIBHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B COCTaBe MeTaHpeILMCTHBIX p€3YJ'II>TaTOB BBIACIIAKOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/IfI
MHUPOBO33PEHHUs OOIeHAyYHbIe TOHATHS (3aKOH, TEOpHWs, NPHUHIMI, TUMOTe3a, (GakKT, CHUCTEMa,
MPOIIeCC, IKCIEPUMEHT M JPYroe.), KOTOpbI€ HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
mpeaMeTax U TMO3BOJISIIOT Ha OCHOBE 3HAHUM M3 3THUX MpPeIMETOB (OPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOM Hay4yHOM KapTHMHE MHpa, U YHUBEpCaJbHble YdeOHble JeHCTBUS (TIO3HABAaTEJbHBIE,
KOMMYHHKATHBHBIC, PpETYISITHBHBIE), KOTOphle oOecreunBaroT (opMHpOBaHHE TOTOBHOCTU K
CaMOCTOSTEIILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM JESITEIIbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAIbHBbIE YYeOHbIe A1eCTBUS

Ba3oBble Joruueckue aeiicTBUA:

YMEHUSI UCIOJb30BATh MPUEMBI JIOTHUYECKOTO MBIIIJIEHUSI MIPU OCBOCHHM 3HAHUM: PaCKpbIBATh
CMBICJI XUMHNYCCKHUX HOHSITHi/JI (BBII[GJ'I?[TB nx xapaKTepHLIe HpI/I3HaKI/I, yCTaHaBJ'II/IBaTI) B3aMOCBS3b C
JIPYTUMU TIOHATHSMHU), UCTOIB30BaTh MOHSATHS I OOBSICHEHHs] OTICNbHBIX (DAaKTOB W SIBJICHHIA,
BI)I6I/IpaTB OCHOBAaHUA U KpI/ITepI/II/I JJIA KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYECKNX BCHICCTB U XUMHWUYCCKHUX
peaKiuii, ycTaHaBIUBaTh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXKIY OOBEKTAMH HW3Y4YECHHS, CTPOHTH
JIOTUYCCKUC paCCY)K}IeHI/ISI (I/IHJIYKTI/IBHBIC, )IellyKTI/IBHI)Ie, 10 aHaJ'IOFI/II/I), JeJIaTb BBIBOABI U
3aKJIFOYCHUS;

YMEHHE NPUMEHATh B INpOLECCe IMO3HaHHWS TOHATHSA (IIPEeIMETHbIE M METalpeAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENIH, HCIOJIb3yeMble B XHMHUH, NPeoOpa3OBLIBATh ITUPOKO
HpI/IMeHHeMI)Ie B XUMHUU MOIACIIBHBIC Hp@JICTaBHeHI/ISI — XI/IMI/ILIGCKI/Iﬁ 3HaAK (CI/IMBOJ'I SHCMCHTa),
XuMHueckas (popMmyra U ypaBHEHHE XMMHUYECKON peakluy — MpU PelIeHUH y4eOHO-T03HABATEIbHBIX
3agad, C y‘-IéTOM 3TUX MOJICIIBHBIX Hpe)ICTaBHeHI/Iﬁ BBIABIIATD U xapaKTemeBaTL CyHIeCTBeHHI)Ie
MPU3HAKUA U3y9aeMbIX OOBEKTOB — XMUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUi, BBISBISITH OOIINE
3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHBIE CBS3M W MPOTUBOPEUUS] B HM3Y4Yae€MbIX IMpolEccax |
SABJICHUAX.

Ba3oBble uccienoBarejabLcKue NeicTBUA .

YMGHI/IC HCIIOJIB30BATh IIOCTABJICHHBIC BOHpOCLI B KAQUECTBC I/IHCTp}IMeHTa IIO3HaHUuA, a TAKXXC B
KadyecTBe OCHOBBI i (POPMUPOBAHUS TUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CY’KJICHUH;



npuoOpeTeHHe OmbiTa IO IUIAHUPOBAHUIO, OPTraHU3alMM W TPOBEICHHUIO YYCHHYECKHUX
SKCIIEPUMEHTOB, YMEHHE HaOJ0JIaTh 32 XOJOM IHPOIECcCca, CAMOCTOSTENBHO MPOrHO3HPOBATH €ro
pe3yabTar, (opMyaHpoBaTh OOOOIIEHHS W BBIBOABI 10 pE3yJbTaTaM IPOBEAEHHOTO OIIbITA,
UCCIIEIOBAHMs, COCTABIIATh OTUET O MPOIeNIaHHOM pabdoTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATH U UHTEPIPETUPOBATh MH(GOPMAIUIO PA3IUYHBIX BHUJIOB U
¢dopM TmpencTaBieHHs, MONyYaeMyl0 M3 pa3HbIX HMCTOYHHMKOB (HAyYHO-TIOMYJApHAs JHUTEparypa
XUMHUYECKOTO COJIep KaHMsI, CIIPAaBOYHbIE MOcoOus, pecypchl VHTepHEeTa), KpUTHYECKH OILIEHUBATH
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE MPUMEHSTh pPazIUYHbIe METOAbl M 3ampoChl MPH IMOUCKE U 0TOOpe MHbOpMAlUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUIS BBINOJIHEHUS y4eOHBIX M TO3HABAaTENbHBIX 3a/1ad
onpeAenéHHOro THIA, NpUOOpeTeHHe omnbiTa B 00JacTH HCIOJIB30BaHUS HMH(OPMAIIMOHHO-
KOMMYHMKATHUBHBIX TEXHOJIOTUH, OBJIAZIECHHE KYJIbTYPOH aKTMBHOI'O HCIOJB30BAaHUS pPa3IMUHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (JOpMY MpeAcTaBieHUs: WH(GOpMaIUU
U WUTIOCTPUPOBATh peIIaeMble 33Jaud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, ApyruMu (hopmamu
rpauKu U UX KOMOMHAITUSIMU;

YMEHHE HCIIOJIb30BaTh W AaHAJIM3UpPOBaThb B IIpoliecce Y4YeOHOH M HCCIe0BaTENbCKOM
JEeSTeNbHOCTH MH(POPMAIUIO O BIMSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO XO3SCTBa M TPAaHCIOpTa Ha
COCTOSIHUE OKPY’KaIOLIEH MPUPOTHON CpeJIbl.

KoMMyHuKaTHBHBIC yHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

yYMEHHUS 33J1aBaTh BOMPOCH! (B XOJ€ nuanora v (WiM) AUCKYCCHH) MO CYIIECTBY 00CYKIaeMoit
TeMbI, (GOPMYITHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHITIOTHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHHMS IPEJCTaBISITh MOJYyYEHHBIE PE3yJIbTaThl MO3HABATENIbHON AESTEIbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALMI0 Pe3yJIbTaTOB BBIMOJIHEHHS XUMHUYECKOTO IKCIEPUMEHTA
(J1abopaTtopHOTO OIBITa, JIAOOPATOPHOM pabOTHl MO MCCIETOBAHUIO CBOMCTB BEIIECTB, Yy4e€OHOTO
IIPOEKTA);

YMEHHSI Y4eOHOIro COTpPYIHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOW I103HAaBAaTENbHOM U
HCCIIEI0BATENLCKON /IEATENIbHOCTU MPH PELIEHUH BO3HUKAIOLIMX MPOOJIeM Ha OCHOBE yuéTa OO0IMX
MHTEPECOB M COIJIACOBaHMs MO3ULMH (00CYXJIeHUs, OOMEH MHEHMSMH, «MO3TOBBIE IITYPMBD»,
KOOpJAWHAILIMSI COBMECTHBIX JIEUCTBUM, ONpPENEICHUE KPUTEPUEB IO OLCHKE KA4eCTBA BBIIIOJHEHHON
paboThI U ApyTHE).

PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe AelicTBHUA:

YMEHHE CaMOCTOSTEIbHO OINpPEAENsATh ILeNu JAEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh, BBIOMpPATh Hambosee
s dexTuBHBIE CIOCOOBI pelieHus YUeOHBIX U MO3HABATENIbHBIX 3a7a4, CAMOCTOSITEIIbBHO COCTABIISTh
WIH KOPPEKTUPOBATh MPEAJIOKEHHBIM aNropuT™M ACUCTBUI TpU BBHINOJIHEHUHM 33JaHUN C y4ETOM
MOJIyYE€HUs HOBBIX 3HAHUW 00 H3yyaeMbIX OOBEKTaX — BEUIeCTBAX M peaklusiX, OLIEHUBATH
COOTBETCTBHUE IOJIyUEHHOI'O PE3yJbTaTa 3asBJICHHOM LIEIH, YMEHUE HCIIOJIB30BAaTh M AHAIM3UPOBATh
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUU 3aJaHH.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe nmpeaMeTHBIX pe3yJabTaTOB 10 OCBOCHUIO  00S3aTENILHOTO  COJIEPXKAHMS,
YCTAaHOBJIIEHHOTO  JaHHOW  (emepanpbHO  pabodueil  mporpamMMmoil,  BBIAEISIOT:  OCBOCHHBIC
00yJaroImuMUCs Hay4Hble 3HAHMS, YMEHHUS U CIIOCOOBbI ACHUCTBUM, crienuduieckue uis MpeaMeTHON
obmactTi «XUMUS», BUIBl JEATETBHOCTH IO IOJNyYCHHIO HOBOTO 3HAHUS, €ro HWHTEPIPETaIlnH,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX M HOBBIX CUTYAIHX.

K kony oOy4yeHus B 8 kj1acce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

® PaCKpBIBAaTh CMBICIT OCHOBHBIX XUMUYECKUX MMOHATHH: aTOM, MOJIEKYJIa, XUMUYECKUH HIICMEHT,
IPOCTOE BEUIECTBO, CIOXKHOE BEHIECTBO, CMeCh (OIHOPOAHAS W HEOTHOPOJAHAs), BAJICHTHOCTH,
OTHOCHUTEJIbHAsI aTOMHAs W MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBas MO XUMHYECKOTO D3J€MEHTa B COCIMHEHUH, MOJISIPHBIH O00BEM, OKCHA, KHCIOTa,
OCHOBAaHHE, COJb, JJIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHUCICHHs, XUMHYEeCKas peakius,



KIacCU(PUKALUSA PEaKIMi: pPEaKIHH COCTUHECHHs, DPEAKIMH pPA3JIOKECHHS, PEAKIHMH 3aMeIICHHUS,
peaknuu OoOMEHa, 9K30- M JIHJAOTEPMHUYCCKHE PEAKIMH, TETUIOBOH A((EKT peaknuu, sapo aroMma,
JNIEKTPOHHBIA CIIOM aToma, aToMHasi OpOWTamb, pPaAUyC aroMa, XMUMHYECKas CBs3b, MOJIAPHAS U
HEMNoJIsIpHasi KOBaJIGHTHasl CBsI3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH, PAcTBOp, MaccoBas JOJI
BelllecTBa (MTPOLICHTHAs! KOHIIEHTpAIsl) B PaCTBOPE;

® JULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHSATHH U MPUMEHATH ATH MOHSITHS
IIPU OMUCAHUH BEIECTB M UX MPEBPAIICHUI;

® IICTIOJIb30BaTh XUMUYECKYI) CHMBOJUKY IJIsi COCTaBIeHUS (OPMYJ BEHIECTB U ypaBHEHUH
XMMHYECKUX PEAKIIUI;

® OIIpE/ICTISATh BaJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIIEHb OKUCICHUS
JJIEMEHTOB B OWHAPHBIX COCAUHCHHSIX, NPUHAMIC)KHOCTh BEIIECTB K ONPEICIEHHOMY KJaccy
coequHEHU 1o QopmynaMm, BUJ XUMHYECKON CBs3U (KOBaJIGHTHass U MOHHAsl) B HEOPraHUYECKHX
COCTUHEHUSIX;

e packpeiBaTh cMmbici [lepuonnueckoro 3akonHa J[. M. MenneneeBa: AeMOHCTpUPOBATH
MOHMUMAaHHUE TEePUOJUYECKON 3aBHCHUMOCTH CBOWMCTB XUMHYECKHX JJIEMEHTOB OT UX TOJOXKEHHUS B
[lepuoanueckoii cuctemMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHa ABOTaJipo;

® OIMMCHIBATh W XapakTepu3oBaTh TaOIMuHyr0 (Gopmy llepronnyeckoil CUCTEMBl XUMHUYECKUX
AJIEMEHTOB: pPa3MyaTh INOHATUS «rjaBHas noiarpynna (A-rpynna)» u «moboyHas noarpynmna (b-
rpynna)», Maible U OONbIlIKMe MEePUOJIbl, COOTHOCUTh O0O3HAYEHHUS, KOTOPbIE MMEIOTCS B TaOiulile
«IIepuognueckas cucremMa xumuudeckux daeMmeHToB [l WM. MengeneeBa» ¢  YUCIOBBIMHU
XapaKTePUCTHUKAMU CTPOSHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB M 3apsl slpa, oOIlee YHucio
3JIEKTPOHOB UM PACIPEICNICHUE UX TI0 SJICKTPOHHBIM CIIOSIM);

e KJIaccUPUIMPOBATH XUMUYECKHE SJIEMEHThBI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE PEAKIINU
(M0 YKCIy ¥ COCTaBY yYacTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (PEKTy);

® XapaKTepHu30BaTh (OMHUCHIBATH) OOIINE XUMUUYECKHE CBOMCTBA BEIIECTB PAa3IUYHBIX KIIACCOB,
MOATBEPKIas OIHMCAHWE TPUMEPAMH MOJICKYJISPHBIX YPaBHEHUU COOTBETCTBYIOIIUX XUMHUYECKHX
peaKLuii;

® IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO COCTaBa,
BO3MOYXHOCTH TIPOTEKAHMSI XUMHUICCKUX MTPEBPAIICHUH B PA3JIUMYHBIX YCIOBUSX;

® BEIUUCIISITH OTHOCUTENIbHYIO MOJIEKYISPHYIO U MOJSPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHYECKOT0 3JIeMeHTa 1o hopMylie COeTMHEHUS, MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOAUTH
PacUéThI 10 YpaBHEHUIO XUMUYECKOUN PEaKInu;

® IPUMEHATh OCHOBHBIE OTIEPAIlUU MBICTUTEIHLHOM NeSTeNbHOCTH — aHAIIW3 U CUHTE3, CPAaBHEHUE,
000011IeHHEe, CUCTEMATH3AIMI0, KIACCU(PUKAIINIO, BRISIBJICHUE MPUUYNHHO-CIIEJACTBEHHBIX CBSI3E€H — ISt
W3YYCHHS] CBOMCTB BEIIECTB M XMUMHUYECKHX PEaKIUW, €CTeCTBEHHO-HAYYHBIE METOMBI TMO3HAHUS —
Ha0II0IeHNE, U3MEpPEHNEe, MOIETTMPOBAHUE, DKCIIEPUMEHT (peabHbIN U MBICTICHHBIH ),

® CJIeJIOBATh MPABUIIAM IOJIH30BAHMS XUMUYECKOU MOCYI0N U 1aO0paTOPHBIM 000pyI0BaHUEM, A
Tak)Ke TpaBUJIaM OOpAaIIEeHUs] C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMHU TIO BBITOJHEHUIO
71a00PaTOPHBIX XUMUYECKHX OMBITOB IO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIEeCTB (BoOpoaa
U KHCIIOpOJa), TPUTOTOBJICHUIO PACTBOPOB C OMNPEACNEHHOW MAacCOBOM J0Niell PacTBOPEHHOTO
BEIIIECTBA, TUTAHUPOBATH W MPOBOAUTH XUMHUYECKHUE IKCIIEPUMEHTHI 0 PAClO3HABAHHUIO PaCTBOPOB
I[eI04el ¥ KUCIIOT C MIOMOIIBI0 HHINKATOPOB (JakMyc, (heHondTaaernH, METUIOPAHK U IPYTHE).

K xon1ty oOydenus B 9 kij1acce nmpeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0yUAIONTUXCS YMEHHIA:

® PaCKpBIBaTh CMBIC] OCHOBHBIX XUMHUYECKUX TIOHATHN: XUMUYCCKHH DJIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTHOH, aHMOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BaJICHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, CTENICHh OKUCIICHUS, XUMHUECKasl PEaKIHs, XUMUIeCKasl CBS3b, TEIJIOBON
adpdexT peaknuud, MOJb, MOJSIPHBIH  O0BEM, pacTBOp, DJICKTPOJHTHI, HEDICKTPOJIMTHI,
ANEKTPOIUTHYECKAS TUCCOIMAIIHSI, PEAKIIUN HOHHOTO OOMEHa, KaTaanu3aTop, XMMUIeCKOe paBHOBECHE,
oOpaTuMble U HEOOpaTUMBbIE pPEaKLUHUH, OKHCIUTEIbHO-BOCCTAHOBUTENbHbBIE DPEAKIIMH, OKHCIUTEIb,
BOCCTAaHOBUTENIb, OKHCIIEHUE W BOCCTAaHOBIIEHUE, AJIOTPOINHUS, aM(POTEPHOCTh, XMMHUYECKas CBSI3b



(KoBaJIeHTHAs, MIOHHAs, METAJUIMUECKAsl), KPUCTAJUIMUECKAsl PEIIETKA, KOPPO3Usl METAIJIOB, CIUIABBI,
CKOpPOCTh XMMHYECKOW peaKkiuu, peaeiabHo qonycrumMas konuentpanus [1/IK Bemecta;

® WULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSITHM U MPUMEHSATH 3THU HOHSTHUA
IIPY OIIMCAHUM BELECTB U UX IPEBPAILICHUN;

® JICTIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY HJIsi COCTaBleHUS (DOpPMYN BEIIECTB U ypaBHEHUI
XUMHUYECKHUX PEaKIIHii;

® OIIPE/EIATh BAJEHTHOCTh M CTENEHb OKUCIEHHUS XMMHUUYECKHUX 3JIEMEHTOB B COEIMHEHUSX
pPa3IMYHOTO COCTaBa, MPUHAMICKHOCTh BEUIECTB K OMNpPENeIEHHOMY KiacCy COEIUHEHHI IIo
¢dopmynaM, BHJI XHMHYECKOW CBSI3M (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCMHEHMIX, 3apsi] HOHA IO XHUMHUYEecKo (opmyne, XapakTep cpeabl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCAVNHEHUH, TUIl KPUCTAIINYECKON PEeIIETKY KOHKPETHOIO BEILIECTBA;

e packpbiBaTh cMbici [lepuoguueckoro 3akona JI. M. MeHneneeBa U JE€MOHCTPUPOBATH €ro
MOHMMAaHMEe: OIUCHIBATh U XapakTepu3oBaTth Tabiauunyro Qopmy Ilepuoanueckoii cuctemsl
XUMHAYECKHX JJIEMEHTOB: pasiuaTh MOHATUS «rJIaBHAasg moArpynmna (A-rpymnma)» U «mododHast
noarpynna (b-rpymnmna)», mMaible u OOJbILINE EPUOIbI, COOTHOCUTH 0003HAUEHUs, KOTOPhIE UMEIOTCA B
NEepUOANYECKON TabiauIe, € YHMCIOBBIMU XapaKTEPUCTHMKAMH CTPOEHUS aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj siapa, OOIIee YUCIO AJIEKTPOHOB U paCHpeesieHne UX MO 3JIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHWU CBOMCTB DJIEMEHTOB U MX COCAMHEHUUN B
npejienax MajbIX EPHUOI0B U TVIABHBIX MOATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;

e KJacCUPUIMPOBATH XUMUYECKHE IJIEMEHTbHI, HEOPraHUYECKHUE BEILIECTBA, XUMUUYECKUE PEAKIINU
(o ymMCcy W COCTaBy y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, IO TEIUIOBOMY 3(PQEKTY, M0 W3MEHEHHIO
CTETeHEW OKUCIICHUS XUMHUECKUX DJIEMEHTOB);

® XapaKTEepPH30BaTh (OMHUCHIBATH) OOIIME W CIEUU(PUISCKHE XUMHUYECKHE CBOMCTBA MPOCTHIX H
CIIO)KHBIX BEILECTB, MOJTBEP)KJasi ONHMCAHWE IPUMEpPAaMH MOJEKYJSIPHbIX M HOHHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUM;

® COCTaBJISATh YPABHEHUS 3JIEKTPOIUTUUECKON AUCCOIUAIMM KUCIIOT, [IeJI0Ued U COJIeH, MOJIHbIE
U COKpalll€HHbIE ypaBHEHUS peakluil HOHHOIO OOMEHa, YpaBHEHHS peakiuil, MOATBEPKIAOLINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

® pacKpbIBaThb  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUH  IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuii;

® [IPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHMs, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B Pa3JIMYHBIX YCIOBHSIX;

® BBIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO JIOJIIO
XHUMHYECKOT0 3JIEMEHTa M0 (pOopMyJie COEMHEHNUS, MACCOBYIO JIOJIO BEIIECTBAa B PACTBOPE, IPOBOJAUTH
pacuéTel 10 ypaBHEHUIO XUMUYECKON peakiuu;

® cOOMIOIaTh MpaBUIIa MOJB30BaHUS XUMHUECKOW MOCYA0H 1 1a00paTOpHBEIM 000pyIOBaHUEM, a
TaK)Ke MpaBUiIa OOpaIleHHs C BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIMSMHU I10 BBIOJIHEHUIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO rasa);

® IPOBOJIUTH PEAKLMH, TMOATBEPKJAIONINE KAueCTBEHHBIM COCTaB pa3IUYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MTYTEM XJIOPHUA-, OpoMUa-, HOAUA-, KapOboHaT-, ocdar-, CHIHKaT-, cyabdar-,
THIPOKCU/I-MOHBI, KATHOHBI aMMOHMSI M MOHBI M3YYEHHBIX METaUIOB, NPUCYTCTBYIOIIME B BOJHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

® [IPUMEHATH OCHOBHBIE ONIEPALIMU MBICIUTEIBHOMN 1EATENbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eHUE, CUCTEMATH3AINIO, BHISIBJICHNE IPUYMHHO-CIEICTBEHHBIX CBSA3€H — Ul U3Y4YE€HUS! CBOWCTB
BEUIECTB M XUMHYECKHX pEaKIHi, €CTeCTBEHHO-Hay4YHbIE METObl MO3HAHUS — HaOJIOJIEHHE,
U3MEpEHHE, MOJIEJTUPOBAHUE, AKCIIEPUMEHT (peanbHbIi u MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KoaudecTBO YacoB
Ne i/ HaumMmeHnoBaHue pa3iesioB M TeEM NPOrpaMMbl IeKTpoHHbIe (LUPpPOBLIE)
e pa3x porp Beero KonTtpoasubie | IlpakTnyeckne 00pasoBaTelbHbIE pecypebl
padoThI padoThI
Paznea 1. [lepBoHayajibHble XUMHYECKHE NOHATHS
11 Xumust — BaxkHas 00JIaCTh €CTECTBO3HAHUS U 5 2 bu6nunorexa [IOK
' MPaKTHYECKOH JICSITEIbHOCTH YEJIOBEKa https://m.edsoo.ru/7f41837c
bubmnoreka IIOK
1.2 BemectBa 1 XUMHYECKHE pEAKITUN 15 1 hitps://m.edsoo.ru/7f41837¢
Utoro no pazneny 20
Pazjen 2. Baxkneiimme npeacraBuTe/ i HEOPraHMYEeCKUX BellleCTB
bu6anoreka LIOK
2.1 Boznyx. Kucnopoz. [lonsitue 06 okcugax 6 1 hitps://m.eds00.ru/7f41837¢
bu6nuorexa [IOK
2.2 Bonopoa.Ilonstie o kucnorax u comisx 8 1 hitps://m.eds00.ru/7f41837¢
bu6anoreka LIOK
2.3 Bona. Pacteopsrl. [TonsiTHe 00 OCHOBaHMSIX 5 1 1 hitps://m.edsoo.ru/7f41837¢
. bubmmorexa [JOK
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCUHEHUN 11 1 1 hitps://m.eds00.ru/7f41837¢
Hroro mo paszneny 30

Paspnen 3. Ilepuoanyeckuii 3akoH u Ilepuoguyeckasi cucreMa XumMu
Xumuyeckas cBsi3b. OKMCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIUHT

yeckux djemMenToB [I. U. MenneneeBa. CTpoeHne aToMoOB.

[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema

but6mmorexa [IOK

3.1 xumudeckux aemerToB J[. . Menaeneesa. CTpoeHue 7 https://m.eds00.ru/7f41837¢
aToma
32 Xumunueckas cBg3b. OKHUCIUTEILHO-BOCCTAHOBUTCIILHEIC 8 1 bubnunoreka LIOK
' peaknuu https://m.edsoo.ru/7f41837c
but6mmoreka [IOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubnuorexa [JOK
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9 KUIACC

KoanyecTBo 4acoB

Nen/m | HammeHoBaHue pa3iesioB M TeM MPOrPaMMbI K n IJICKTPOHHEIE (11U PPOBHLIE)

0 Beero OHTPOJIbHBIE PAKTHUECKHE | 52 0parebHbIe pecypebl

padoThl padoThI

Pa3nes 1. BemecTBO U XMH4yecKkne peakiun
11 [ToBTOpEHME U yriayOieHne 3HaHUH OCHOBHBIX Pa3/IeiioB 5 1 bubnnorexa [HOK

' Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHbBIE 3aKOHOMEPHOCTH XMMUUYECKUX PEaKIINil 4 bubmorexa LIOK

' p peak https://m.eds00.ru/7412636
13 DneKTpoauTHYecKas JUccolranusi. XUMUYECKUEe peakliuu 8 1 1 bubnuoreka [IOK

' B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pasneny 17
Pasznea 2. Hemerauibl 1 HX coOeIMHEHUS
21 OO1m1ast xapaKTepUCTHKA XUMUYECKHX 3J1eMeHTOB VIIA- 4 1 bubnuoreka [IOK

' rpynibl. ['ajgoreHs https://m.edso0.ru/7f41a636
29 OO6mrast XxapakTeprucTUKa XUMUUYECKHUX deMeHToB VIA- 6 bubnuotexa [JOK

' rpynmsl. Cepa u €€ coeAMHEHUs https://m.edso0.ru/7f41a636
23 OOm1ast XxapaKTepUCTHKA XUMHUYECKUX AJIEMEHTOB VA- 7 1 bubnuoreka [IOK

' rpynibl. A30t, pocdop U UX CoeMHEHUS https://m.edso0.ru/7f41a636
24 OO6mrast XxapakTeprucTHKa XUMUIECKHUX deMeHToB |V A- 8 1 5 bu6mmoreka [IOK

' IpymnIbl. YTaepoa ¥ KpeMHHH U UX COSTUHEHHSI https://m.edso0.ru/7f41a636
Uroro no pazneny 25
Paszpnen 3. Metasuibl B MX COCAMHEHHS

. bu6mmoreka [IOK

31 Obuwpte CBOHCTEA METaIIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxuerime MeTauibl 1 UX COSTUHEHUS 16 1 2 bubmorexa [IOK

https://m.edso0.ru/7f41a636
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Hroro mo pazueny 20
Pasnen 4. Xumus u okpyxamonias cpeaa
4.1 BemiecTBa 1 MaTepHalibl B JKU3HH YeJI0BEKA 3 Eubmorexa LIOK

' m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmoreka LJOK

p P https://m.edso0.ru/7f41a636
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INOYPOUYHOE IINTAHUPOBAHUE

8 KJIACC
e KoanyecTBo yacoB O6opynosanue | JJIEKTPOHHbIE LM (POBLIE
n/_r[ Tema ypoka Beero Konrpoasnsie | Ipakruueckne | “Touxu oOpa3oBaTe/ibHbIE
padoThI padoThI Pocra” pecypebl
1 [Ipenmer xumuu. Ponp XuMuu B KU3HU 1 bubmuorexa [JOK
yentoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TousiTHE 0 METOMAX MO3HAHUS B XUMHUH 1 bubmorexa LIOK
s https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 paboTHI B Ta0OPaTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOparteHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
4 YucTtele BemecTBa U cMecd. CIroco0bl 1 bu6mmoreka [IOK
pasjencHus cmecei https://m.edsoo.ru/ff0d26ca
;| e haneneme | 1 s 10K
[IPEMED https://m.edsoo.ru/ff0d28c8
MOBapEHHOM COMIN)»
bu6mmorexa [IOK
6 ATOMBI M MOJICKYITb! 1 https://m.edsoo.ru/ff0d2a6¢c
7 XuUMHYECKHE DIIEMEHTBI. 3HAKU 1 bu6nmoreka [IOK
(CUMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIE BEIIECTBA 1 bubmiorexa LHOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa [IOK
Y/IPHO® Y https://m.edsoo.ru/ff0d2d50
o [ oo mep e | B 10K
PMYTa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JIEMCHTOB
11 OTtHocuTeNnbHAs aTOMHAs Macca. 1 bu6mmoreka [IOK
OTHOCHTEIbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1o XUMHYECKOTO DJIEMEHTA B 1 bub6mmoreka [JOK
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COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecrBa. Mosb. MossipHast bu6mmoreka [IOK
Macca https://m.edsoo.ru/ff0d5230
14 duznyecKkue 1 XUMUUECKHE SBICHUS. bubmuorexa [JOK
XUMHUYECKas pEeaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yclIoBHS TPOTEKAHUS bubmuorexa [JOK
XMUMHUYECKUX PeaKImi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMs MaCChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPABHCHUS https://m.edsoo.ru/ff0d3b88
17 | somecrtun o ypasnenmam xummraccs BuGmorexa LIOK
HHeets yp https://m.edsoo.ru/ff0d5708
peakuuii
18 |(commmminn prmomtenmn, samemenm BuGmorexa LIOK
. s » SAMCLICHIT, https:/m.eds00.ru/ff0d3f34
oOMeHa)
19 |ommcnonemen. OBoamame x buGmorexa LIOK
1 AT, DODII https://m.eds00.ru/ff0d40c4
CHCTEMAaTH3alMs 3HAHUH
20 KonTponbnas pabota Nel o teme bubnnorexka [JOK
«BemiecTBa U XUMHYECKUE PEAKITHID) https://m.edsoo.ru/ff0d4290
o | v rmen Coom s B LOK
poa p https://m.edsoo.ru/ff0d448e
BenrecTtBo. O30H
|G oo e B 10K
POl 1 ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
25 | matapmmon » mpommo—— BuGmorera LIOK
) https://m.edsoo.ru/ff0d497a
[TpumeHeHue kucaoposa
TennoBoii 3¢ hekT XuMUIecKoil peakiuu,
24 MOHATHE O TEPMOXUMHYECKOM bubmuorexa [JOK

YPaBHEHUH, DK30- U SHAOTEPMUYECKUX
peaKnusax

https://m.edsoo.ru/ff0d4790
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TormumBo (HedTh, yroiab U METaH).

25 3arpsi3HeHuE BO3/1yXa, CIIOCOOBI €T0 bubmorexa [IOK
yxa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPALCHUS
26 | Bonyaonne n votnpne nenopora bunorexa LIOK
v . ’ https://m.edsoo.ru/ff0d4ae2
W3YYEHUE €T0 CBOMCTBY
27 Bonopoa — 35eMeHT 1 nmpocToe bu6mmoreka [IOK
BenecTBo. HaxoxieHue B npupoJie https://m.edsoo.ru/ff0d4dd0
28 duznyeckne 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
Bojiopoja. [IpumeHeHue Bogopoia https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHCIIOTaX U COJISIX Eubmorexa IIOK
https://m.edsoo.ru/ff0d50d2
30 CniocoObI noy4eHus BOAOPoia B bu6mmoreka [IOK
ngaboparopuu https://m.edsoo.ru/ff0d4dd0
31 | onyuenms n robmpanits sosopona buGmorexa LIOK
Y1 onp FOpOAa, https://m.edsoo.ru/ff0d4f42
W3YyYEHUE €r0 CBONCTBY»
32 MounsipHblii 00BEM Tra30oB. 3aKOH bubnnoreka [JOK
ABorasipo https://m.edsoo.ru/ff0d542e
o [P srbn s B 10K
M My https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA WK 00BEMY
 |Bmerem b ot B 10K
ypas peakl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUH ra30B
35 du3nyeckrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [Tonsitue 06 bubmuotexa [JOK
WHINKATOpaxX https://m.edsoo.ru/ff0d59e2
| R peemopien. e B LOK
H PacTBOPHI. https://m.eds00.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
38 [TpakTuaeckast pabota Ne 5 o Teme bubnmoreka [JOK
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«[IpuroroBneHue pacTBOPOB C
OIpEEeNEHHON MaCCOBOU J10JIEH
PAcTBOPEHHOIO BEILIECTBA

https://m.edsoo.ru/ff0d5eba

39 KoHnTtposbnas pabota Ne2 o teme bubmuorexa [JOK
«Kwucnopon. Bonopoa. Bona» https://m.edso0.ru/ff0d6342
40 OKcuppl: cocTaB, KiacCU(UKAIINS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 | xnenormix, oonommmn n sporepunnn ubmioresa LIOK
’ P https://m.edso0.ru/ff0d664e
OKCHUJIOB
42 OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, bu6mmoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [lonyyeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiiaccudukanms, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITony4yeHnue U XMUMUYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
16 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnuotexa [JOK
HOJIY4EeHHUsI, XUMHUUECKHE CBOICTBA https://m.edsoo.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«OCHOBHBI€ KJIACChl HEOPTraHUYECKHX https://m.edsoo.ru/00ad9b7c
COECTUHEHUI
48 I'eneTndeckas CBA3b MEXIY KJIaCCAMU bubanoreka [JOK
HEOPraHMYECKUX COCAMHEHUN https://m.edso0.ru/00ad9a50
. bubmuorexa [JOK
49 O00011IEHNE U CUCTEMATU3AIMs 3HAHUI https://m.edso0.ru/00adgch2
50 |"Ocnosmue o neoprarmce ubmiorera LIOK
o P https://m.edsoo.ru/00ad9ela
COETMHEHUI
51 [TepBble MOMBITKH KIacCUPUKAITTT bubmuorexa [JOK

XUMHUYECKHX 3JIeMeHTOB. IloHsTHE O

https://m.edsoo.ru/00ad9ffa
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Irpynmnax CXOJHbIX 3JICMCHTOB

[lepuonnueckuii 3akon u [lepronuueckas

bu6mmoreka [IOK

52 cucTeMa XMMHYecKux sneMenToB Jl. U. hitps://m.edsoo.ru/00adas2c
Menpeneena
53 [Teproabl, rpymIibl, HOATPYIIILI bubmorexa LIOK
PHOJPL, TPYHTIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX SI/IEP. bubnmoreka [JOK
N3oTomnsl https://m.edsoo.ru/00ada342
CrtpoeHnue 3J1eKTPOHHBIX 060JIO‘ICKU Bubnorexa [IOK
55 aTOMOB 3JieMeHTOB [lepuonnyeckoit .
https://m.edsoo.ru/00adatbc
cucrtemsl /. 1. MeHaeneeBa
XapakTepucTuKa XUMHYECKOTO dMEMEHTa Bubnmorexa [IOK
56 o ero noyioxkeHuto B [lepuoauueckoit )
https://m.edso0.ru/00ada824
cucreme JI. 1. Menneneesa
3nauenue [lepuoauyeckoro 3akoHa st
57 pa3BUTHUA HAyKU U npakTuku. /1. 1. bubnuoreka [IOK
MeHeneeB — yu€Hblii, Tieqaror u https://m.edsoo.ru/00ada96e
rpaXJaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Nonnas xumuyeckas CBs3b bubmmorexa [TOK
https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XuMu4eckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasileHTHas HeMoaspHas XUMUYECKas bubanoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CreneHs okHCIIeHHA https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OKUCIUTENU U BOCCTAHOBUTEIU bubmorexa [IOK
https://m.edso0.ru/00adb076
65 Kontponbnas pabota Ne4 o reme bubnnorexka [HOK
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((CTpOCHI/Ie aroma. XUMHUYECKasl CBS3b»

https://m.edsoo.ru/00adh486

66 PesepBHbIil ypok. O0001ICHHE 1 1 bubmuorexa [JOK
CHCTEMaTH3aIlus 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6o0mIeHnE 1 1 bubmmoreka [IOK
CHCTeMaTH3allUsl 3HAHUM https://m.edsoo.ru/00ad9cb?2
68 PesepBHbIil ypok. O0001ICHNE 1 1 bubmuorexa [JOK
CHCTEMaTH3allMs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O0 68 4 5
I[TPOTPAMME
9 KJIACC
KoauuecTBO 4acoB O6opynoBanue | JJIEKTPOHHbIE HH(PPOBLIE
Ne n/m | Tema YpPoOKa B KOHTpOJ]bH],]e HpaKTH'leCKI/Ie “Toukn 06pa30BaTeJIbele
cero padoThI padoThI Pocra” pecypebl
L |encrena smmaccm srevemron 11| 1 buGmnorexa LIOK
. T https://m.edsoo.ru/00adb59e
Menneneesa
, [P e i | BuGorea 101
P P https://m.edsoo.ru/00adb6b6
1050) (i ()
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuoreka [IOK
HEOPraHWYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunl XMUMHYECKOM CBSA3U U THIEI 1 bu6mmoreka [IOK
KPUCTAJUINYECKUX PEIIETOK https://m.edsoo.ru/00adbact
KontponsHas padora Nel mo reme
5 «IToBTOpeHue u yriyOneHne 3HaHUA 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay
6 Knaccuukanus XuMHU4ecKuX peakiui 1 bubnuorexa [IOK
10 Pa3JINYHBIM MTPH3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMHUECKOMN Bubmorexa [IOK
7 peakuunu. [IoHsITHE O TOMOTE€HHBIX U 1

ICTCPOrCHHBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a
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IloHsTHE O XUMHUYECKOM PaBHOBCCHU.

8 @aKTOpPBI, BIUAIOIIKNE HA CKOPOCTh bu6mumoreka [IOK
XMUMHAYECKON PEaKIiK U TMOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHSI

9 OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC bubnmoreka [JOK
peakiuu https://m.edsoo.ru/00adcade

10 | uccommaumt Crmsse crasie Bubmiorera LIOK
JMCCOMIATIHH. https://m.eds00.ru/00adcd68
AIEKTPOJIUTHI

11 HonHble ypaBHEHHsI peaKIuii bubmorexa LHOK

yp peakh https://m.edsoo.ru/00add448
12 | ccnosammi  caere npescramacn o buGaorexa LIOK
JIpeA https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUICCKOM TUCCOITUAITIU
13 | mpexcramnent 06 smexpommIecKoi Bubmiorera LIOK
pei p https://m.edsoo.ru/00add8b2
JUCCOLIMAIINU
14 [TonsiTue o runponuse conen bubmorexa HOK
/P https://m.edsoo.ru/00add9d4
. bubnuotexa [JOK

15 O00011IeHIE U CUCTEMATH3AIIUS 3HAHUI https://m.eds0o.ru/00addd12

16 ITpakTruyeckas pabora Ne 1. «Pemenne bubnuoreka [IOK
IKCIIEPUMEHTAIBHBIX 33121 https://m.edsoo.ru/00addbfa

17 | Onexrpommmmeocan ccomai BuGmiorera L1OK

P o HMATIHA. https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIUU B PACTBOPAX)
s |Som e oercren B LOK
PUMED https://m.edsoo.ru/00addfe2
XJIopa
19 |xumameccxnt cooicraa, nomyaenne BuGmiorera L1OK
» HOJLYHCHAC, https://m.edso0.ru/00ade104
MIPUMEHEHNE
20 ITpakTuyeckas padora Ne 2 o Teme bubnuorexa [IOK
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«[TonyueHnue COMAHOM KUCTOTHI,
HM3y4YECHHUE €€ CBOMCTBY»

https://m.edso0.ru/00ade348

Beruucienus no ypaBHeHHUIM

bubmuoreka [JOK

21 XUMUYECKUX PEAKIUi, €CIIM OJUH U3 https://m.eds0o.ru/00ade48s
peareHToB J1aH B U30BITKE

29 OO6mas xapakrepucTtuka 31eMeHToB VIA- bubnmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a

o [mememe o e, BuGorra 1O

A P " https://m.edsoo.ru/00ade64a
npupoe. XMMHUYECKHE CBONCTBA CEPBI

24 CepoBoaopoj, cTpoeHue, (hu3nIecKue u bubnnoreka [JOK
XHUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802

| Comn o, BuGorera LOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKHUE PEAKIUH, JIEKALTUE B
o |Cptone rpoeors croco BuGorera LOK
Y1 P ' . https://m.edsoo.ru/00adec8a
XUMHUECKOE 3arpsi3sHEHUE OKPYKarolen
CpeJibl COeIMHEHHSIMU CEPBI
Brrunciaenne MaccoBoil 10K BBIXOAa bu6mmoreka [JOK

27 .

NPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
O6mas xapakTepucTuKa 31eMeHToB VA-

8 rpynmnsl. A30T, paclipoCTpaHEHHE B bubnuoreka [IOK
npupoje, GU3nvIecKue U XUMHICCKUE https://m.edsoo.ru/00adeea6
CBONCTBA

29 AMMUak, ero GU3NYECKue 1 XUMUIECKHE bu6mmoreka [JOK
CBOWCTBA, MMOJYYCHUE U MPHMEHCHUE https://m.edsoo.ru/00adf004

30 | lonyacne mmmaka, wiyaene éro Bubmiorera LIOK

il Gtk https://m.edso0.ru/00adf180
CBOMCTBY
31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubmuorexa [JOK

XUMHYECKUE CBOUCTBA

https://m.edso0.ru/00adf306
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Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPATIbHBIX

32 o0peHui. XMMHUYECKOE 3arpsI3HCHUE bubmorexa LIOK
YAOLD . p https://m.edso0.ru/00adf518
OKpY>Karollen cpeibl COeTMHEHUSIMU
a3zoTa
5 |t Crembchom (| B 10K
. https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHHE
o | ok e B 1O
PAIbILIX YAOOP - Jarp https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
35 Yraepon, paclipocTpaHEHHUE B IPUPOJIE, bubnnoreka [JOK
du3ryUecKre 1 XMMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yriaepona, ux pu3nveckue u
36 XMMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuorexa [JOK
po0JIeMBI, CBS3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yraepona (1V)
37 VYronbHas KUCIOTa U €€ COTN bubmorexa HOK
https://m.edso00.ru/00ae006¢
ITpakTuyeckas padora Ne 4 o Teme
38 "[losydyeHue yrieKuciioro rasa. bubnnoreka [JOK
KayecTBeHHast peakiys Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HOH"
39 |opramiccni neectaa s o uGmorexa LIOK
P i https://m.edsoo.ru/00ae054e
COCIMHECHHSX yTIIepo/ia
40 Kpemuuii u ero coeguHeHus bubmiorexa LHOK
P g https://m.edso00.ru/00ae080a
IIpakTuyeckas padora Ne 5. Pemenue
a1 AKCIEPUMEHTAIBHBIX 33724 MO TEME bu6mmoreka [IOK
«BaxkHelme HeMeTauibl 1 UX https://m.edso0.ru/00ae0bf2
COETUHEHUS
42 Kontponbras padota Ne3 mo teme bubmuorexa [JOK

«Ba)xgelIme HeMeTaIbl U UX

https://m.edso0.ru/00ae0el8
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COCAUHCHUA»

O61ua51 XapaKTEPUCTHUKA XUMHUYCCKHUX
3JIEMEHTOB — METaJlJIOB. MeTamnueckas

bubmuoreka [JOK

43 CBA3D M MeTaILTIHCCkad https://m.edso0.ru/00ae103e
KpUCTAITNYecKast penérka. Guzndeckue
CBOWCTBAa METAJLIIOB

1 | Drmcrmosmumeat o rapH BuGanorexa LIOK

P A p https://m.edso0.ru/00ae1156
METAJUIOB
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.

45 CmuiaBbl. BerauciieHust o ypaBHEHUSIM bubnuotexa [JOK
XUMHYECKHUX PEAKIIHM, €CJIM OJMH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COACPKUT MPUMECH

46 ITonsaTHe 0 KOPPO3UK METAIIIOB bubmmorexa [JOK

pp https://m.edso0.ru/00ae1278
bu6mmorexa [IOK

at [Henourbre MeTaLbI https://m.edso0.ru/00ae14b?2

48 OKCHUIIBI U TUIPOKCUIBI HATPUS U KATUSA Bubmzorexa LIOK

A P a1 p https://m.edso0.ru/00ae14b2

49 [llenoyno3eMenbHbIE METATIIBI — bu6mmorexa [IOK
KaJbLIUH U MarHui https://m.edso0.ru/00ae15e8

50 Baxueitye coequHEHNU KaJbIAA Bubmzorexa LIOK

A 1t https://m.edso0.ru/00ae15e8

51 O00011IeHIE U CUCTEMATH3AIUS 3HAHUI

52 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
YCTpaHEeHUS https://m.edsoo.ru/00ae1886

e B 10K

" A A https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bu6mmoreka [JOK
54 AmoMuHmH https://m.edso0.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHJIA U bubnuorexa [IOK

THAPOKCH]IA

https://m.edso0.ru/00aelc64
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bu6mmoreka [IOK

o Keneso ! https://m.eds00.ru/00ae1d86
57 Oxcuipl, TuIpoKcuabl u coiu xenesa (1) 1 bubnmoreka [JOK
u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1
[IpakTrueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 1 bubnmoreka [JOK
«BaxxHelI11e MeTaIbl U UX https://m.edso0.ru/00ae3de8
COCJIMHCHHUS
Beruncnenus mo ypaBHEHUSAM
60 | pearciron an » wiberrice wtcoxeprarr | 1 buGaorexa LIOK
P ! ACP https://m.edsoo.ru/00ae1750
npuMecH. BerancneHus MmaccoBoil 1o
BBIXO0/Ia TTPOJIYKTA PEAKIIUU
61 O0600611eHre U crucTeMaTu3alus 3HaHU! 1
KonTtponbHas pabora Ne4 o reme
62 «BaxHene MeTaTbl U UX 1
COEJIMHEHUSI
63 BemecTsa u maTepuansl B TOBCETHEBHOM 1 bu6mmoreka [JOK
KU3HH YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HEHUE OKpY Karolei 1 bubnnorexka [JOK
cpeabl https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MuM B pelIEHNN YKOJIOTUYECKHUX 1 bubmuorexa [IOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHrlit ypok. O600611eH1E 1 1 bubnnoreka [JOK
CHCTEMAaTH3aIUs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O60011eHNE 1 1 bubnuoreka [IOK
CHCTeMaTH3allns 3HAHUI https://m.edso0.ru/00adb33c
68 PeseprubIil ypok. O60061IeHIE 1 1 bubmuorexa [JOK
CHCTEMATH3aIUs 3HAHUI https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

Xumus, 8 kinacce/ ['abpuensu O.C., OctpoymoB WN.I'., Ciiankos C.A., AKIIMOHEPHOE 00IIIECTBO
«M3parenscTBO «lIpocBemenue»

Xumus, 9 knace/ ['abpuensu O.C., Octpoymos W.I'., Ciankos C.A., AKMOHEPHOE 00IIIECTBO
«M3parenscTBO «lIpocBemenue»

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://uchi.ru/
http://fcior.edu.ru http://school-collection.edu.ru
https://resh.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
YUYEBHOE OBOPYJJOBAHMUE
Komrmbrotep, MylIbTUMEIUIHHBIA TPOEKTOP, IPUHTED

OBOPYIOBAHME UIsI IPOBENEHUS JIABOPATOPHBIX, IPAKTUYECKHAX
PABOT, AEMOHCTPALINUHU
Xumuueckas nocyaa u npubopbl, XUMUYECKHE PEaKTUBBI, JaTYUKU U(poBOit 1abopaTopun



