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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIIIUU MpernogaBaHus y4eOHOro npeaMera « XuMush)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHaBJIMBAET o0s13aTeNbHOE IpeIMETHOE CoJIep KaHHue,
MpeAyCMaTPUBAET pPACIpPENECICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh  U3YYEHUS] XUMHH C YY4ETOM  MEXMPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanu3anuu TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUSI OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHUs, a TakKe TpeOOBaHMM K
pe3yabTaraMm o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0OyyJaroierocsi, ero MpeACTaBIECHU O MaTepPUAIHHOM E€IUHCTBE MHPA, BAKHYIO
pOJib UTPAOT (POpPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTSAX PEIICHHS TIO0ATbHBIX
npo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOIN U 3KOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIJ] B (DOpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
HKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHEIMU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBaeT OCHOBBI
LETOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aronInxcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanuble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMUU CPOpPMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DBJIEKTPOJIUTHYECKOW JTUCCOLMAIMKM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBSACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS] O XUMHUYECKOW COCTABIIAIOLICH HAYYHOU KApPTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAaHHUIO U
METOJaM TO3HaHMUS B Hayke. M3ydeHue XWMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yuyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHHN OCHOB
XUMUYECKON HAayKH Kak 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHUSI, MPAKTUUYECKON
JEATEIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbI XHUMHUYECKHUX
3HaHUU — BaXHEUIIUX (aKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX MOJIOKECHHM,
JOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE LIETH, KaK:

— (¢$OopMHUPOBAHHE WHTEIJICKTyaJlbHO PpA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBHAIM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOyJaromuxcsi K CaMOCTOSITEIbHON MMO3HABATEIbHON JESATEIHHOCTH, HAYYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIUI), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpY’KaoIlIero MHpa, WCIOJB3Yysl 3HAHWS U OIBIT, MOJyYEHHBIE MPH H3yYECHUH
XUMUH, TPUMEHATh WX TPH PEIICHHH MpoOJeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBanue y O0Oydarommxcs TYMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIeCO00pa3HOro0 TOBEAEHUS B OBITY W TPYAOBOH JEATENBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOTHOMN Cpebl;

— pa3BUTHE MOTHBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUS XHUMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 gacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. du3nMyecKue CBOWCTBA BEHIECTB. ATrperaTHOE COCTOSHHE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHass Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHN IMOCYIOMW, MpaBuWiIaMu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYJAOBAHUEM, U3YUCHHE U OMUCAHUE
(du3nUecKkux CBOMCTB 00pa3loOB HEOPraHMYECKUX BELIECTB, HAOIIOJEHUE
¢u3nueckux (MJaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOMN) SBJICHUM, HAOII0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUSI XUMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE Kele3a ¢ pacTBopoM conu meau (1),
U3y4EHHE CIOCOOOB pa3/esieHHs CMEceil: C MOMOIIbI0 MarHuTa, (pUIbTpOBaHHE,
BbIMIApUMBaHUE, TUCTWLISALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH ITOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacCChl, CO3/JaHME MOJIEIEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Baxkueiue npeacTaBUTeIM HEOPraHNYECKHX BELECTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — a3neMeHT U mpocroe
BelecTBo. Haxoknenue kucimopopa B mpupoe, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrnocoObl



MOJIYYCHHUS KUCTopoda B J1abOpaTopuu W TMPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOI0 3 ekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bopopon — asnemMeHT m mpocrtoe BemectBo. HaxoxkaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBoWcTBA BOAbl. Boma kak pactBopurenb. PacTBOpBIL
HacpilieHHbIe M HEHACBIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PaCTBOPE. XMMHUYECKUE CBOMCTBA BOAbl. OCHOBaHHS.
Ponp pacTBOpoB B IpupoJie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHbIX BoJA. OXpaHa U OUUCTKA MPUPOIHBIX BO/I.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne okCuaoB.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XUMHYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnuecKkas CBSA3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEECICHUE COICPKaHUs KHUCIOpoAa B BO3AYyXe€, MOJyYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YyUYCHHE CBOMCTB KHUCIOpOJa, HAOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oO0pas3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W W3YYCHHE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIAEOMATEPUAJIOB), HAOMIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOCHHOCTEHW PACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOAbBI C METAJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJB30BaHHUE BHEOMATEpPHAJIOB),



UCCIIEIOBaHNE O00pa3lloB HEOPraHWYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METaJIa PYTHM W3 PacTBOpa COJM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIAacCU(PHUKAIUU XUMUYECKHUX djeMeHTOB. [loHsiTHe 0
IpyIIax CXOJHBIX JJEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbI,
rajJloreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIbI
Y TUJIPOKCHUIBI.

[lepnogmueckuit 3axoH. [leproguueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas U JJIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB IMEpPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oronel. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH W3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyIIaM U NEPUOJaM.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBalieHTHas (ToJjisipHasi W HEMOJSIpHAsl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHUS. OKUCIHUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3y4eHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
rUAPOKCUIA LMHKA C pacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IOPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropenue, peakliuy pa3ioKeHHsI, COETUHEHU).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OO011e ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTEe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MepPUOIUIHOCTh, HAOIOICHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MUYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAHEThI, 3BE3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpaIbl, TOPHBIE TMOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3akoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MNEPUOJOB, Kalaus, KaIbUsi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITTUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMUECKON PEHIETKH U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiiuii Mo pa3aTuIHbIM MPU3HAKaM (TI0 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIINH, TEPMOXUMHUYCCKUEC
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusax. [lonsatue o karanuze. [loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSIONIME HA CKOPOCTh XMMHUYECKOW pEAKIUU M TOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakruu nonHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKITUH HOHHOTO OOMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAIIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMPOLECCAa OUCCOUUAMU KHCIOT, IIEJI0YEe U COoJeH
(BO3BMOKHO  WCIOJIb30BAaHME BHUACO MAaTE€pUaNIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEakiMid Ha HOHBI, pelIeHUE
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTasnibl 1 MX cOeIMHEHU S

OO6mast xapaktepuctuka TrajoreHoB. (OCOOCHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOAEICTBHE C MeTajUlaMH, HEMETajulaMu, IIeJo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XUMUYECKHE CBOICTBA, MOJIy4YEeHHUE, NpUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BaKHEHIIHME XJOPUIbI U UX
Hax0XJICHUE B MIPUPOJIC.

Ob6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYecKue cBorcTBa. OKCHABI CEpPbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kucioTa, (QuU3nUecKne ¢ XUMUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENST Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKInu,
JeXKalMe B OCHOBE IPOMBIIIJIEHHOTO CHOCOo0a TMOJYYEHUsS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ COeOUHEHHH B mpupoie. XUMHUYECKOe
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMHU Cepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETIEHU OKUCIICHHS. A30T, paCOpPOCTPAHEHUE B IPHUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3nYecKue 1 XUMUIECKHAE CBOMCTBA, MOJydyeHrne u mpuMeHeHne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKUE U XHUMHUYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30BaHWEe HUTPATOB U COJIeH aMMOHMS B KayeCTBE MMHEPAIbHBIX
yno0peHnil. XuMUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUIMH a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOAoEéMoB). Docdop,
aloTpornHeie Moaudukammuu (ochopa, GU3MUECKHE U XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KAYECTBE MUHEPATBHBIX YIOOPEHUN.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B MpuUponae, (U3MYECKUE U XUMHUUYECKHE
cBoictBa. Ancopbuus. Kpyrosopot yriepoaa B npupojae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMUCTBME Ha JKUBBIE OpPTraHU3MBI,
MOJIYYCHUE U TPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KiIUMaTa, MapHUKOBBIN
addekr. YronpHas KUCa0Ta U €€ CoH, X (PU3NYECKUEe W XMMHUYCCKHE CBOMCTBA,
noigyyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHaUabHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepojia (MeTaH, 3TaH, 3TUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTh),
MPOAYKTHI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yriieBojax — U X
poJii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMNCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHus KpeMmHHsS B mpuponae. OOmme mpeacTtaBieHus 00
okcusie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHelllne CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUeCKHe M XUMHYECKHE CBOMCTBA
raJlor€HOB M WX COEJIMHEHHHA (BO3MOXKHO HCIIOJIb30BAHUE BHUECOMATEPHUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE Tpoliecca OOYyIIMBaHUs caxapa o JEeHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3y4YEHHUE XUMHUYECKHX CBOMCTB
pa30aBIE€HHON CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyabdat-
UMOH U HaOJIO[eHHE MpHU3HaKa €€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcOeOTUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BUJICOMATEpUAIIOB), 0Opa3liaMu a30THBIX U (POChHOPHBIX yIOOpEeHUM, MOIydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX MPOTEKaHMUs], B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe MozeIen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHUE
CBOMCTB YTJIEKHCIIOTO rasa, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYEHHE IIPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HKCIEePUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasibl M MX COCAUHEHUS

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHus B llepuomuueckodt cucreme xumuyeckux odiaemeHtos . U.
MeHnneneeBa u ctpoeHus: aToMoB. CTpOEHHE MeETaJUIOB. MeTtayndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMHUYECKUH  pAl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
criocoObl mMosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY W MPOMBIIIJIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABI HaTpuss W Kanusa. [IpuMeHeHne 1EeNoYHbIX METAUIOB M UX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUeCKUe 1 XUMUYECKUE CBOMCTBA MarHusl
U Kanblius. BaxuHelmme coequHEeHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHAA M THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMUYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToma, HaxOXJIeHUEe B mnpupoae. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCHIBI U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOMCTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIMK HA MOHBI: MarHusl, KIbIHS, aJIOMHUHUS, [UHKA, JKEJe3a
(I1) u xenesza (III), mequ (1), HaGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a71a4d Mo TeMe «Baxxknenime
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUeh cpeanl (MpeaenbHasi TO0MyCTUMAst
KOHIIEHTpalus BemiecT, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACNBHBIX MPEIMETOB
€CTECTBEHHO--HayYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumoresa, 3aKoH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJECIHPOBAHUE, HM3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHU],
U30TOIbI, PaAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHIECKas
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M0JIE3HbIE UCKOIaeMbl€, TOIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYeHHS XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMHN O0yUYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacILIMpEeHUe OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPpHOTHYECKOTr0 BOCTIMTAHMS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B KUA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOILIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIIENOBATENIbCKOM, TBOPYECKOW W JAPYTUX  BHUJAAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IIpoOLIECCE€ OTOM Y4eOHOW JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUSA O BEIIECTBE M XMMHUYECKOW DPEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKM U COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XUMHUHU B ITIO3HAHUH ITUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMI IO
XUMHH, HE0OXOauMble Ui OOBSCHEHUS HaOII0aeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKOM KyIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHSA OOy4YEHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aIKOT0Js, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBuid O€30MacCHOCTH TpU  OOpalleHud ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAaKTHUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCHOHATLHOM Cpejie;

6) PK0JIOrHYEeCKOro BOCIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAaHHUS, IOHUMAaHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIUX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TTPUPOIHON CPEIO, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphI, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTMUECKUX MPOOJIEM M MYyTeH HX PEIICHUS MOCPEICTBOM METOJIOB XUMMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHOM ITPAKTHKE.

METAINIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHUS OOIIEHAYYHBIC TMOHATHSA (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE EeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/ACNIBbHBIX (DaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUM ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTHUUECKUE pacCyXJeHus (MHIYKTUBHBIC, ACAYKTUBHBIC, 10 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TPOIECCEe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHYECKUH 3HaK (CHMBOJ DJJIEeMEHTa), XuMUuyeckas (opMyna M ypaBHEHHE
XUMHYECKON Peakly — MPH PEIICHUHN y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJICTABICHUIN BBISBISATh U XapaKTEpU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ncciiegoBarTe/IbCKHe IeiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI Jii (POPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NPUOOPETEHUE OIBITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOIYyUYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX i BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIb30BAHUS PA3IINYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTHUMANbHYIO (POpMY MpeacTaBlieHuss HHPOpPMAIKA U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCJIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juanora M (WJIM) OUCKYCCHM) IIO
CyllecTBY  oOCyXmaemMol  TeMbl, (OPMYIUPOBATb CBOU  MPEJIOKEHUS
OTHOCHUTEJIBHO BBIITOJHEHHSI PEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XHMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
nabopatopHOl pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uiuil (00CcyX1eHuss, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUSA
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSITENIbHO ONPEEHATh LEIH JEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM  JEUCTBUUA MPU BBINIOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTBI, IPEIaraéMble B yCIOBUU 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocrtaBe mnpeAMETHBIX pe3yabTaTOB IO OCBOEHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOyueHus B 8 kjacce npeMeTHbIEe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToOM, MOJIEKyIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasi peakuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEaKIUU 3aMENICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETI0BOU A(h(EKT peakiumy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIlECTBA
(poreHTHAsI KOHILIEHTpAIUsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJUKY IS COCTaBlIeHHs (popmyr
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpeiBaTb cMbIca I[lepunomnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh T[IOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mobdouHas noarpynmna (b-rpynmna)», Maneie u
OoNbIIME TEPHUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuogmueckass cucrema xummueckwx osnaemeHtoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKkaiuio,
BBISIBJICHUE TPUYUHHO--CJICJCTBEHHBIX CBS3€H — [JIsi U3y4YeHHUs CBOICTB
BEIIECTB M XHUMHYECKUX PpEaKIi, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpaIleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYECHUI0O U COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C ONPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U IPYTHUE).

K xoHiy 00yuenus B 9 kjacce npeaIMeTHbIC pe3yJibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

PacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas pPeaKiusi, XUMUYECKasi CBS3b, TEIIOBOM 3PQeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XUMHUYECKOW peaKUuH, MPEAeIbHO JOMyCTHUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHII;

OMPENIEIIATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpbiBath cMbIci Ilepuomndeckoro 3akoHa J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKChIBAaTh W XapaKTEPU30BATh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paziuuath MOHATHUS «rJ1aBHas moarpynmna (A-rpynmna)» v «modouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJUHECHUI B
npejenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, N0 TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENIEHEH OKHCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJIPHYIO U MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSAMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YIIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEP)KIAIONINE  KAYSCTBEHHBIM  COCTaB
pPa3MUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIEHHe, CHCTEeMaTU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMus — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 ) bubnuorexa [{OK

' MPAKTUYECKOU JI€SITEIbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIOBEKa

12 BemecTBa 1 xuMudeckue 15 | bu6nunorexa LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHelime npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucnorax g | bubnmnoreka [HOK

' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [IOK

' OCHOBaHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChl 1 | | bubnuorexa [{OK

HCOPTaHUYCCKUX COeIUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIUA
11 [ToBTOpEeHME U yriyOJeHHE 3HAHUH 5 | bubnmnoreka HOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL Tep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 brbmmorexa [TOK
' PYIHBL A30T, P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obume cBoiicTBa METAILIOR 4 hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps:/m.cdsoo.ru/7f4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubnuorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| [Ipeamer xumuu. Posib XuMuM B ®KU3HU 1 bubmuoreka [JOK
yejioBeka. Teja U BelecTBa 04.09.2023  https://m.edsoo.ru/ff0d210c
) Ilonsatrue o MeTo1aX NMO3HAHHUS B | bubmuorexa [JOK
XUMHUHU 08.09.2023 |  https://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1 «IIpaBuna
3 paboTHI B 1a0OPaTOPUU U IPUEMBI | | bubnunoreka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM 11.09.2023  https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yuctele BemecTBa u cMecu. CriocoObl 1 bubnuorexa [JOK
paszeieHus cMecen 15.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmorera [JOK
. 18.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBL I MOTICRy L 22.09.2023 = https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AJIEMEHThI. 3HAKU 1 bu6mmoreka [IOK
(CHMBOJIBI) XUMHYECKHX JICMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U ClOKHBIE BENIECTBA 1 bubmorera [JOK
P 29.09.2023  https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 bubmorexa HOK
P i 02.10.2023  https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIIICCTB.

10 Xumnueckas popmyna. BaieHTHOCTD bubmmorexa [TOK
Py, 06.10.2023  https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHUX JIEMEHTOB
1 OTHOcCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
AJIEMEHTA B COEAMHEHUU 13.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniectBa. MoJib. bubmuorexa [JOK
MougnsipHas macca 16.10.2023  https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMUYECKUE SABICHUS. bubnuorexa [JOK
XumMuyeckas peakius 20.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XAMHYECKHUX PEaKIUi 23.10.2023 = https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XHUMHUYECKUE YPABHEHUS 27.10.2023  https://m.edsoo.ru/ff0d3b88
Boruncnenust KonuyecTBa, MacChl
17 BEIIIECTBA 10 YPAaBHEHHSIM XUMUYECKUX bubmmorexa [OK
. P 06.11.2023  https://m.edsoo.ru/ff0d5708
peaxiuit
Kitaccupukanust XMMHUYIEeCKHX PeaKIIHid
18 (coenMHEHUs, Pa3NOKESHUS bubmorexa HOK
P ’ 10.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeaucT. O6001IEeHe U bubmmorexa [TOK
N ARET, TRODI 13.11.2023  https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAHUI
20 KonTtponpHas padora Nel mo teme bubnmoreka [JOK
«BeniecTBa u XMMUYECKHE PEAKLIAN) 17.11.2023  https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnnorexka [JOK
Bo3nyxa. Kucnopon — snemeHT u 20.11.2023 = https://m.edsoo.ru/ff0d448e




IIPOCTOC BECUIECCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCIICHUS bubmorexa HOK
POAa (peaitt ’ 24.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 nabopaTopuu iqn OMLIH_UIGHPHOCTI/I bubmorexa [IOK
patop P ' 27.11.2023  https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
24 peaKiuy, NOHATHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUU, DK30- U 01.12.2023 |  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TomnuBo (He(dTh, Yroiab U METaH).
25 3ar $I3H€}EI/I€(1];O3 . a, CIIOCOOBI iro bubmorexa HOK
P AR 04.12.2023 |  https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
[TpakTueckas padorta Ne 3 o reme
26 «Ilonmydenne u coOupaHue KUciIopoaa bubmorexa [JOK
v . P poaa, 08.12.2023  https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €r0 CBOMCTBY»
7 Bonxopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupojae 11.12.2023  https://m.edsoo.ru/ff0d4dd0
)% duznyecknue 1 XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
Bojopoa. [Ipumenenue Bogopoaa 15.12.2023  https://m.edsoo.ru/ff0d4dd0
29 IToHsTHE O KHCIIOTAX U COJISIX bubmorexa [TOK
18.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTydeHust BOJAOPO/Ia B bubnuorexa [JOK
naboparopuu 22.12.2023 | https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast paborta Ne 4 o Teme
31 «Ilonmydenne u coOupanue BoI0poaa bubmorexa HOK
i P AOPORa, 25.12.2023  https://m.edsoo.ru/ff0d4f42

W3Y4YEHUE €TI0 CBOMCTBY»




MoutsipHbIii 00bEM Ta30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo 29.12.2023 = https://m.edsoo.ru/ff0d542¢e
Breruucienns o0b€Ma, KOIU4ecTBa
33 BEIIECTBA I'a3a I10 €ro U3BECTHOM bubmoreia HOK
. .. Y 12.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
BorunciaeHuss 00bEMOB ra3oB 110
34 ABHCHMIO PEaKI[MU HA OCHOBE 3aKOHA bubmorexa HOK
P N peart . 15.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®du3nvecKue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJBI 19.01.2024 | https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonsitie 06 bubnnoreka [JOK
HHAUKATOpax 22.01.2024  https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HachilieHHbIS
37 1 HEHACHI peHHbII; aCTBOPBI bubmmorera [JOK
B P PEL 26.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas J10J1s1 BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o Teme
18 «ITpuroroBieHue pacTBOPOB ¢ bubnuotexa [JOK
onpeAeNéHHON MacCOBOM J10IeH 29.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTtponbHnas pabora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» 02.02.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KnaccupuKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa 05.02.2024 = https://m.edsoo.ru/ff0d664e
[TonydyeHnune u XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmorera [JOK
’ P 09.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubnmnorexa [JOK
HOMEHKJIATypa 12.02.2024  https://m.edsoo.ru/ff0d67ca




43 [Tonydyenune u XuMHYECKHE CBOMCTBA bubnunoreka [JOK
OCHOBaHMI 16.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarms, bubnmoreka [JOK
HOMEHKJIaTypa 19.02.2024  https://m.edsoo.ru/ff0dfee2
[TonyueHne u XuMU4eCKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT 26.02.2024  https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATypa,
46 cnoco((SLII) o1 )CHI/ISI XHMHqZ(I:)KI/Ie bubmorexa HOK
. 7 ’ 01.03.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuueckast pabota Ne 6. Pemenue
47 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 04.03.2024 = https://m.edsoo.ru/00ad9b7c
COCIMHECHU I
43 I'eneTnyeckas CBA3b MEXAY KilacCaMu bubnnorexa [HOK
HEOPraHUYECKUX COCAMHEHUM 11.03.2024 = https://m.edsoo.ru/00ad9a50
49 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HaHUU 18.03.2024  https://m.edsoo.ru/00ad9cb2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa [TOK
on P 22.03.2024 = https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MOMBITKU KIACCH(PUKAIIUU
51 XHMHYECKUX dJeMeHTOB. [loHsTHE O bubmorexa HOK
' 01.04.2024 | https://m.edsoo.ru/00ad9ffa
IPYIax CXOJHBIX AJIEMEHTOB
Ilepuonuueckuii 3aK0H U
52 Ilepuonnueckas cucTeMa XUMHYECKHUX brbmorexa HOK
pHoA 05.04.2024 | https://m.edsoo.ru/00ada52¢
anemenToB 1. . Menneneepa
53 ITepuonasl, rpymmsl, HOATPYIIIBI bubmorexa [TOK
PHOIBL, TPYTHIEL, TOMPyH 08.04.2024  https://m.edsoo.ru/00ada52¢




Ctpoenue atoMmoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 anep. N3oTomsl 12.04.2024 = https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
55 aToMOB 3JieMeHTOB [leproanueckoit buGnnorexa LIOK
15.04.2024 | https://m.edsoo.ru/00ada6be
cuctemsl J. 1. Menpaeneepa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA T10 €ro MOJIOKEHUIO B bubnmoreka [JOK
ITepuoanueckoii cucreme /1. U. 19.04.2024 = https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTHS HayKH U npakTtuku. J[. W. bubnnorexa [JOK
MenpeneeB — y4€HbIN, MTEArOT U 22.04.2024  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEKTPOOTPULIATETLHOCTH aTOMOB bubnunoreka [JOK
XUMHYSCKHX JJICMCHTOB 26.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumnueckas CBsI3b bubmorexa HOK
29.04.2024 | https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nossipHas XuMu4ecKas bubnnoreka [JOK
CBSI3b 03.05.2024  https://m.edsoo.ru/00adaab8
61 KoBanentHast HenossipHasi XUMUYECKast bubnnoreka [JOK
CBS3b 06.05.2024 | https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenexy okucieHus 10.05.2024 = https://m.edsoo.ru/00adae28
63 OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHBIE bubnuorexa [JOK
peakuuu 13.05.2024  https://m.edsoo.ru/00adb076
64 OKHUCIIUTENN U BOCCTAaHOBUTEIH bubmorexa HOK
17.05.2024 | https://m.edsoo.ru/00adb076
65 KonTtponsHas padora Ne4 o teme bubnmoreka [JOK




«CtpoeHue aroma. XUMHUYECKas 20.05.2024  https://m.eds0o.ru/00adb486
CBSI3b»

66 PesepBHblit ypok. O60011€eHNE U 1 bubnmoreka [JOK
crucTeMaTu3alus 3HaHU 24.05.2024  https://m.edsoo.ru/00adb33c
Pesepusblit ypok. O6001menue u bubnuoreka [IOK

67 . 1
CUCTEMAaTH3alMs 3HAHU N 27.05.2024 = https://m.edsoo.ru/00ad9cb2

68 PesepBHbIil ypok. O0001ICHHE U 1 bubnnoreka [HOK
crucTemMaTu3auuvs 3HaHU 27.05.2024 = https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuit 3aK0H.

1 [lepuoauueckast cucrema | bubmumoreka [IOK
XAMUYECKUX dieMeHToB /1. 1. 06.09.2023  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUHU

2 CBOWCTB XMMHUYECKHUX AJIEMEHTOB 1 bubmorera [JOK

R 07.09.2023 = https://m.edsoo.ru/00adbob6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa | bubnnoreka [JOK
HEOPraHWYECKUX BEILECTB 13.09.2023  https://m.edsoo.ru/00adb7e2

4 Buabel XUMHYECKO# CBSI3U U THUIIBI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpeHue u yriy0neHue 3HaHu 1 1

P Yy 20.09.2023
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Krnaccudukanus XuMuueckux | bubnuoreka [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM 21.09.2023 = https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. [IoHSATHE O TOMOTE€HHBIX U 1 bubmorexa HOK
P ' 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTHE 0 XMMUYECKOM

8 aBHOBecuH. DaKTOPLI, BIUAIOIINE 1 bubmmorexa LOK
P ’ PEL . 28.09.2023  https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUUYECKOW PEaKlUU U




M0JIO)KEHUE XUMHUECKOTO
paBHOBECHs

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuorexa [JOK

9
peakuuu 04.10.2023  https://m.edsoo.ru/00adcade
Teopus 31IEKTPOIIUTUYECKON
10 nuccoranuu. CHiIbHBIE U clIa0bIe buGnnorexa LIOK
' 05.10.2023 | https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIinn bubnmnorera [IOK
P beak 11.10.2023 = https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 3IIEKTPOIIUTUUECKON 12.10.2023  https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IPEeACTaBICHUN 00 bubmmorexa LHOK
bea " 18.10.2023 | https://m.edsoo.ru/00add8b2
AIICKTPOJUTUYECKON JUCCOIHAITIT
14 IlonsTue o ruapoanse coie bubmorexa LHOK
AP 19.10.2023  https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3 A bubmuorexa [JOK
3HAHUH 25.10.2023 | https://m.edsoo.ru/00addd12
IIpakTrueckast padora Ne 1.
16 «II))CH_IGHI/IC 3I<cnpe NUMEHTATbHBIX bubmorexa LHOK
P 26.10.2023 | https://m.edsoo.ru/00addbfa
3a1au»
KonTponbnas padorta Ne2 o teme
17 «DIIEKTPOIUTHYECKAS JUCCOIIHALIUS bubmmorera [TOK
P A HHaLA. 08.11.2023 @ https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKLIUU B pACTBOPaX»
18 OO6m1ast XxapaKTeprUCTHUKA TaJOTeHOB. bubnmnorexa [JOK
XHWMHMYECKHE CBOMCTBA HA IPUMEPE 09.11.2023 ' https://m.edsoo.ru/00addfe2




XJiopa

XiopoBogopo. ColisiHast KUCIOTAa,

bubmuoreka [JOK

19 XMMHYECKHUE CBOMCTBA, MOJyYCHUE
’ i ’ 15.11.2023  https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuyeckas padora Ne 2 o Teme
20 «ITomydeHue CoNsTHOM KUCTOTHI bubmorexa OK
e i . ’ 16.11.2023  https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Boruucnenust no ypaBHEHUSIM
21 XMMHYECKUX PEAKIUH, €CIIU OJUH U3 bubmorexa OK
PeAiiL, A 22.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01as xapakTepuCcTUKa SJIEMEHTOB bubnnoreka [JOK
VIA-rpynnel 23.11.2023 = https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUA CEPHI.
7 Haxoxnenue cepbl 1 €€ coeTuHeHUN bu6mmoreka [IOK
B IIpUpoJie. XMMUYECKHE CBOMCTBA 29.11.2023  https://m.edsoo.ru/00ade64a
Ccephl
24 CepoBoiopo/1, CTpoeHue, bubnuoteka [JOK
(bu3MYecKre U XUMUYECKHNE CBOMCTBA 30.11.2023 = https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHasi KMCIIOTA,
25 ¢u3nyecKkrue 1 XuMHYECKHe bubmorexa [TOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHNE
XUMHUYECKHUE PEAKIUH, JIEKALTUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MIOJIy4YEHUS] CEPHOI KUCIIOTHI. bubmuoreka [IOK
XHWMHUYECKOE 3arpsi3sHEHUE 07.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>Kalollen cpelibl COETUHEHUSIMU
CephI
27 Beruucnenue MaccoBoil 40JIM BBIXO/1a bubmuorexa [JOK




MPOJIYKTa PEAKIINU 13.12.2023  https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprcTHKa SJICMEHTOB

73 VA-rpymisl. A30T, bubnmoreka [JOK
pacrnpocTpaHeHHUE B IIPUPOJIE, 14.12.2023  https://m.edsoo.ru/00adeea6
¢bu3nyeckrue 1 XuMUYecKre CBOMCTBA
AMMHaK, ero Gpu3n4ecKue u

29 XMMHYECKHE CBOMCTBA, IMOJyYEHUE U bubmorexa OK

> O 20.12.2023  https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas padora Ne 3 o Teme
30 «Ilonydyenne aMmmuaka, u3yueHue ero bubmorexa OK
i Y 21.12.2023  https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€ (U3nIecKue u bubnnoreka [JOK
XMMHYECKHE CBOMCTBA 27.12.2023  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQU€CTBE MHUHEPATbHBIX

32 noOpeHnid. XMMHYECKOe bubmorexa [JOK
YAOOP ’ . 28.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEel Cpeibl
COCIMHEHHSIMU a30Ta
®ocdop. Okenn pochopa (V) u

33 (pocg)o pHaH KI/ICJ'I((I))Ta (b(blfm(qe)cxne u bubmorexa HOK

P N 10.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE
Hcnonbs3oBanue pocdaTos B

34 KaueCcTBe MUHEPAIbHBIX YI00pEHUH. bubnuorexa [JOK
3arpsi3HEeHUE TPUPOTHON CpEAbI 11.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHNE B

35 pu zﬂe EHSJieC;;eIIXHMquCKHe bromorexa OK

PHPOZE, 17.01.2024  https://m.edsoo.ru/00adfd9c

CBOMCTBA




Oxkcupl yrieposaa, ux GU3NIECKUue u
XUMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

36
DKOJOTUYECKHE MPOOIIEMBI, 18.01.2024  https://m.edsoo.ru/00adfebe
CBsA3aHHBIE ¢ OKcHuIoM yriaeponaa (IV)
37 VYronbHas KUCIOTa U €€ COTU bubmorexa HOK
24.01.2024 | https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
18 "[TonyueHune yriaekuciioro rasa. bubnmoreka [JOK
KadectBenHnas peakiys Ha kKapOOHaT- 25.01.2024 = https://m.edsoo.ru/00ae027e
noH"
[lepBoHavasibHBIC TOHATHUS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa LHOK
P B 31.01.2024 = https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiepoia
40 Kpemuuii u ero coeguHeHus bubmorexa HOK
P A 01.02.2024  https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Pemrenue skcnepuMeHTaNbHBIX 3a7a4 bubnnoreka [JOK
1o TeMe «BakHelie HeMeTauibl U 07.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COCIIMHEHUS
KontponbHast padota Ne3 o reme
42 «BaxkHeume HeMeTaJlIbl U UX bubmorexa HOK
08.02.2024 = https://m.edsoo.ru/00ae0e18
COEJIMHEHU S
OO6m1ast XxapakTepucTrKa
XUMHUYECKUX IJIEMEHTOB —
43 METaI0B. MeTaninueckas CBsI3b U bu6mmorexa [IOK
METAJUINYECKasl KpUCTAJUINYECKas 14.02.2024  https://m.edsoo.ru/00ae103e

pewérka. Pu3ndeckue CBOMCTBa
METaJUIOB




XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHUUECKUN PsI bubmoreka LJOK
p . AR 15.02.2024 | https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJIoB
OO6mmwme crmocoOb! MOTyIeHUS
MeTtainioB. CiiaBel. Berauciienus 1o
45 aBHEHUSIM XHUMHYECKUX PEaKInil bubmoreka LOK
P peaiuH, 21.02.2024  https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
puMecu
46 IToHsATHE O KOPPO3UHU METAIIIOB bubmaorexa LIOK
pp 22.02.2024 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 eJIo € MeTall
Ienotrere Merabl 28.02.2024 | hittps://m.edsoo.ru/00ae14b2
43 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
Kaus 29.02.2024  https://m.edsoo.ru/00ae14b2
49 [lenoyno3eMenbHbIE METAIbI — bubimmoreka [JOK
KaJIbIIUY U MarHui 06.03.2024  https://m.edsoo.ru/00ael5e8
50 Baxkueiiiine coeqMHEHNS KaIbIIH bubmorexa [IOK
07.03.2024  https://m.edsoo.ru/00ae15e8
51 O000I11IeHIE U CUCTEMATU3AIUS
3HAHUNA 13.03.2024
57 JKécTKoCTh BOJIBI M CIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHHUsI 14.03.2024  https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 "YKECTKOCTE BOABI I METOIEI €6 bubmaorexa [IOK
" A A 20.03.2024  https://m.edsoo.ru/00aclae8
YCTpaHEHUS
54 NS bubnmoreka [JOK
21.03.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUIA U bubnmoreka [JOK




TUIPOKCHUIA 03.04.2024 | https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 Keieso 04.04.2024  https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKere3a bubnnoreka [HOK
(I1) u xxene3a (1II) 10.04.2024 | https://m.edsoo.ru/00ae35e6
53 O0001IeHrEe U cUCTEMaTU3 AU
3HaHUUI 11.04.2024
[TpakTuyeckas pabora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 3a1a4 bubnuorexa [JOK
mo Teme «BakHeine MeTalIbl U UX 17.04.2024 | https://m.edsoo.ru/00ae3ded
COCIUHCHMS
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3
60 peareHTOB JIaH B U30BITKE HIIN bu6mmoreka [IOK
COACPKUT mpuMecu. Beruncienus 18.04.2024  https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIXOJa MPOAYKTA
peakuuu
61 O06o001meHre U CHCTEMaTH3aIIHs
3HaHUH 24.04.2024
KonTponbnas padora Ne4 no teme
62 «BaxkHenIme MeTajIbl U X 75.04.2024
COCIUHCHHUS»
63 BemectBa u marepuassl B bu6mmoreka [JOK
MOBCEIHEBHOM KU3HU YEIOBEKA 02.05.2024  https://m.edsoo.ru/00ae3£50
64 XHUMHYECKOE 3arps3HEHUE bubnnoreka [JOK
OKPY’KAIOILEN CPE/IbI 08.05.2024  https://m.edsoo.ru/00ae4270
65 Ponb xumum B periennn bubnuorexa [IOK
9KOJIOTUYECKUX TTPOOIeM 15.05.2024  https://m.edsoo.ru/00ae4270




66 PesepBHbIil ypok. O6001eHIE 1 | bubnunoreka [JOK
cucTeMaTu3alus 3HaHu! 16.05.2024 | https://m.edsoo.ru/00ac0dOa
67 PesepBHelil ypok. O600611eH1E 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| 22.05.2024  https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O6o01eHue 1 bubnuoreka [IOK
68 . 1
cucTeMaTu3alus 3HaHu| 23.05.2024 | https://m.edsoo.ru/00ad9cb2
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