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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo XxuMuM NOa€T MpEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
MpeaMeTa, YCTaHABIIUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeAyCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM U CTPYKTYpPUPOBAHHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMNPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM Yy4€OHOro Mmpolecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYaromuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yapTaraMm o0ydeHUs] XUMUU Ha YPOBHE 1IeJield U3ydeHusl IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATeTLHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
posib UrpatroT (GOpPMUPYEMbIE XUMHUEHU NPEACTABICHUS O B3aUMOIIPEBPAILICHUSIIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEIbHOW y4yeOHOW  JeATENbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOMN eI TEIHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsa HA €JUMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroNInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XMMHUM OOECIEUMBAIOTCA CIEHH(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

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

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. CoJepKaHHUE CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

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

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

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
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, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C IMPHUBJICYECHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKalomuil MUp,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHHA OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOr0 oOpalieHusi ¢ BEIIECTBAMHU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIUMHUCS
OIbITa Pa3HOOOpPA3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHATBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATHP U OIICHUBATh SBJICHUS
OKPY’KaIOIIEr0o MHpa, WCIOJB3YS 3HAHWS U OIBIT, MOJyYCHHBIE MPH H3yYCHUH
XUMUHU, TPUMEHATh WX TPH PEIICHHH MpoOJeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EeJIecO00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM JIE€ATEIbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY NpO(uis U HampaBlIE€HHOCTH JajbHEHIIero
oOy4eHus.

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



COJAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE 0 MeToax MO3HAaHHWS B XUMHH. UMCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJIBI. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocCTaBa BemecTB. (OTHOCUTENBHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCUHEHU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMUYecKkHe ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKON IMOCYJOW, MpaBuWiIaMH paboThl B Jab0OpaTtopun U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3sOB HEOPraHWYECKHX BEIIECTB, HAONIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIIOTOM) SBJICHUM, HAOII0ICHUE U
ONMKMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pazioKeHHe TUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4EHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHUE, AUCTULIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHUWE W  ONUCAaHHWE  pe3yJbTaTOB  IPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacCChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Bakueiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B mpupoae, (U3MUYECKUE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucnopona. CrnocoOsbl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h(HEeKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT uM mpocrtoe BemectBo. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

MonsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue CcBoMcTBa BOABl. Boma kak pactBoputresb.  PacTBOpHI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpPOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Knaccudukanms
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue M XUMHUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuil. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBS3bp MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE ONMPEECTICHHUE COICPKaHUs KUCIOpOAa B BO3AYyX€, MOJTyYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KHUCJIOPOJa, HaAOIOJCHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBue Bojoposa ¢ okcuaoM meau (II)
(BO3MOXXHO HUCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JIOJIEW PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHMCTBUE BOABI C METAIIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHUE BHEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3zaumojeicTBusa okcupga menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIICPUMEHTAIIBHBIX 33/a4 N0 TeMe «BaxkHeWmme KiaacChl HEOPTaHUYECKUX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCcIANTETILHO-BOCCTAHOBUTEILHbIE PEAKIINHU

[lepBble TOMBITKK KiIaCCU(PUKAIIMM XUMUUYECKUX 3JeMeHTOB. lloHsitHe O
rpynmnax CXOJHBIX 2JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ousndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XHUMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IPYyNIiaM U MEPUOIaM.

3nauenue [leprnoanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHast (TOJisipHass M HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mestcnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHHE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTEe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiIaccu(ukanus, TMepuoIuIHOCTh, HAOII0ICHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peakius

[lepnogmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOMOB, Kalaus, KaIbLUi U HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoii
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3H. THIBI KPUCTATITUMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiiuii Mo pa3aTuYHbIM MMPU3HAKAM (IO YHUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(ddeKkTy, mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMHUYecKo peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusax. [lonsatue o karanuze. [loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI



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

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEACTABICHUNA 00 3ICKTPOITUTHYCCKON
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUVIOB M HEMETa/UIoB (rpadura W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3UYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JUCCOIMALMU KHCIOT, IIEJIOYEed W  COJIeH
(BO3BMOXKHO  HCIOJIb30BAHME BHUICO MAaTEpUANIOB), MPOBEJCHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasioKeHUs, COSAUHEHMUsI), pacllO3HABAaHUE HEOPTAHUYECKUX
BCIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEakiMid Ha HOHBI, pelIeHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OOmast xapaktepuctuka TranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUYECKHE€ CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJEICTBHE C MeETa/llaMH, HEMeTajulaMH, WIeJ0o4YaMu). XJIIOPOBOJIOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEWIMe XJIOpUIbl U UX
Hax0JICHUE B MIPUPOJIC.

O6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XuMuUyeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUE, (PU3HYECKUE U
XUMUYeCcKue cBorcTBa. OKCHIABI CEpbl KaK MPEACTABUTENIN KHCIOTHBIX OKCHUIOB.
Cepnass kuciota, (Quanyueckne © XUMUYECKHE CBOWCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W chenupuieckne). XHWMHUYECKHE PEaKInH,
JeXKalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLMs Ha



cynb(dar-uoH. HaxoxmeHnve cepbl U €€ COCNMHEHHMA B MPUPOJe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue u XxuMu4yeckue cBoicTra. Kpyrosopor a3ora B mpupoje. AMMuakx, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpEJCTaBUTENS KJlacca KHUCIOT M CHEIUpUYECKUE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJOEMOB). Docdop,
aloTponHeie Moaudukanuu (ochopa, GuUMUECKHe M XUMUYECKHUE CBOMCTBA.
Oxcup docdopa (V) u dochopHas kuciora, Pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OO6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCIEHHS.  YTIEpOoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B MpuUpojae, (U3NYECKUE U XUMHUYECKHE
cBoicTtBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OPTraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOrMYecKHe MpoOJieMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUEeCKUe U XMMHYECKHUE CBOMCTBA,
noJiydueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEAULMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHaUaNbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTHIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, He(DTh),
NPOAYKThl UX mepepaloTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KMUpaX, OeNKax, yrieBojax — U ux
poJii B KM3HM 4YeJlOBeKa. MarepualbHOE €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCTUHEHUH.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenune. CoenuHeHHs KpeMHusi B mnpupoge. OOmume mnpeacraBieHusi 00
okcusie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B IPOMBIIIJIEHHOCTU. BaxHelllne CTpoUTENbHbIE MaTepuasbl: KepaMHKa,



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

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMUA HA XJIOPUJI-MOHBI U HAOIOICHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUeCKHe M XUMHYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslaMu ceppl M €€  COEQUHEHUSMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHUAIOB), HaOIIOIEHNE Tpoliecca OOYIIIMBaHUs caxapa o JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIE€HHON CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyabdat-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcOeOTUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX MPOTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCITOJIB30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHUe Moelen
KPUCTAUTMYECKUX peIIETOK anmMasza, Tpadura, dyiepeHa, O03HAKOMIICHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHE, COOMpaHue, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YTJIEKMCIIOTO ra3a, MPOBEJACHUE KAUECTBEHHBIX PEAKIMi Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE [PU3HAKOB MX IPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuommueckor cucreme xumuuyeckux snemeHros [, .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTaiioB. Meraymindeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAs  PEIIETKA.  ODJEKTPOXUMUYECKUH  pAl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
criocoObl mosydeHus MeTtayioB. lloHATHE O KOPpPO3MHM METAJIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[I{emouHble METAJUIBL: MOJNOXKEHUE B lleprognueckoil cucreMe XMMUYECKUX
anemenToB /. M. Menneneesa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B IPHUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AltoMuHUN: TTo10keHue B [leproindeckoi CuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cuctemMme XMuMHYECKUX 3JIEMEHTOB /l.
. MengeneeBa, CTpoE€HHE aToma, HaxOXJIeHUEe B mnpupoae. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCHIBI U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, IIpOIlecCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), mequ (1), HaGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusl, KaJIus U Kajdblug (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «Baxknenime
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbsl B IOBCEIHEBHOM XKHU3HM YEJOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponp xuMun B peiieHr# 3KOJIOTHYECKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJIb30BaHWE KaK OOMIMX eCTEeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HayYHOTO IHKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJECIHPOBAHUE, HM3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PaAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHIECKas
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yIOOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPATbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIIJIUBO, BOAHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMs JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIecTBEe MpaBUJIaMd U HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT IpoleccaM
CaMOMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALNHI 00YUYaIOIIHUXCS.

JIM4HOCTHBIE ~ pe3yJbTaTbl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacILIMpEeHne OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEOUIO, TIOHUMAHHS 3HAYEHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BJIAJETh JOCTOBEPHON MH(popManuen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U OOILIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHM YYE€OHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUN YUYE€OHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHHMAaHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCEe OSTOW Y4YEOHOM EeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TIPEICTABICHUSA O BEIIECTBE M XUMHYECKOW pPEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOIHOM CPEJIOW, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0aeMbIX IMPOLIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMO0Opa30BaHHUIO, MPOEKTHOW U  HMCCIEN0BATEIbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUSATUE BPETHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 TIpodeccuii 1 TpyJa pa3InyHOTo poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcHenrtHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCHOHATLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE IEHHOCTU 3I0POBOTO U
Oe3omacHOoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJ 6€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMHU, & TAKKE B CUTYaIIUsX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJIHONU CPEou, Il MOBBIIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHHUS TIJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M MyTEeH WX PEIICHHS MOCPEICTBOM METOJOB XUMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHSATUS (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 (GOPMUPOBATH MPEACTABICHUE O ILEIOCTHON



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIIOJIH30BATh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIBbHBIX ()aKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUM ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE paCCyXIAeHUs (MHAYKTHUBHBIC, JSAYKTHUBHBIC, TI0 aHAJIOTHUH),
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 DJIEMEHTa), XHMHUYecKas (opMmylia W YypaBHEHHUE
XUMHUYECKON Peakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHM,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieioBare/IbCKHue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI i (POPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

IPUOOPETCHUE OIBITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, PopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Patora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MMOJYyUYaeMyl0 U3 pPa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
UHPOpPMAIlMU U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX IS BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUN U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NIEATEIbHOCTH MH(POPMAIUIO O BIUSHUM 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
CylIECTBY  OOCyXJaeMol  TeMbl, (POPMYIUPOBATH CBOU  MNPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJHEHHSI PEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3EHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XWMUYECKOTO 3KCIEpHUMEHTa (J1abopaTOPHOTO OIbITa,
71a00paTOpPHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSITENIBHO ONPEEHATh LEIH JAEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aITOPUTM JEHUCTBUM NIPU BBINOJHEHUH 3aJaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIaracMble€ B YCIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, CcrHenupuIecKkue I TPEAMETHOW o0macth «XHUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, KiaccupuKalus peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiiumu,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS U HEMOJspHAs KOBAaJCHTHasl CBSI3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBJIeHHs (popmys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEIUHEHUM MO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIci Ilepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B [lepuonuueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3judaTh TMOHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynmna)», Maneie u
OOJNbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuyeckmx osaementoB I .
MeHnneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3aps siapa, 00Iee YUCIO DIICKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTIEPAIIMN MBICTUTECIBHON JEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3y4YeHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIuil, €eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIHUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpaIleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYCHHUIO M COOMpPAHHIO
razoo0pa3HbIX BEIIECTB (BOJAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C ONPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIEIOYCH W KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondTaient, METUIIOPAHXK U JPYTHUE).

K xoHily 00yueHus B 9 kjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX TOHATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AaHWOH, IIPOCTOE BEIIECTBO,
CJI0’KHOE BEIIECTBO, BAJCHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlsi, XUMUYecKasi CBsI3b, TEIIOBOU ekt
peakuuu, MOJb, MOJSIpHBIE ~ 00BEM,  PACTBOP,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJMTUYECKAsT IUCCOLMALMA, PEAKIUH HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
ATOTPOTHS, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSThH 3TU NOHATHUA MPU ONMKMCAHUY BELIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHII;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCY COEIUHEHUM 1o (opmyiaM, BHUA XHUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpbiBath cMbIci llepuommdeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIMCHIBATh U XapaKTepu30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paziuuath MOHATHUS «rJ1aBHas moarpynmna (A-rpynmna)» v «modouyHast
noarpynmna (b-rpynma)», manbie u OoiblIMe NEPUOABI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO JJICKTPOHOB U
pacrmpefieieHue HX MO0 JJICKTPOHHBIM CJIOsIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJUHECHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKHE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OMNHUCAHUE
NpuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUM HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCa 3THX PeaKIuid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJIPHYIO U MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAaHUWA  XUMHYECKOW  MOCyIoll |
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHUI0O W COOMpPAHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YIIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKTAIONINE  KAauyeCTBEHHBIH  COCTaB
pPa3MUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIICCTR;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEILHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3Y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpEHHe, MOJCIMPOBAHUE, IKCICPUMEHT (pealbHBIA |
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (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 €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIOBEKa

12 BemecTBa 1 xuMu4eckue 15 | bu6nunorexa LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.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
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

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 yacos 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 peaKuu
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 5 | bubnmnoreka HOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL Tep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 brbmmorexa [TOK
’ PYmHSL ’ 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 caoiicTsa METAILIOB 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 JKU3HU 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 ITPOIT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoxa Konrpoabnbie IIpakruueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| [Ipeamer xumuu. Posib XUMUM B KU3HU 1 bubmuoreka [JOK
yejioBeka. Teja U BeliecTBa 06.09.2023  https://m.edsoo.ru/ff0d210c
) Ilonsatue o MeTo1aX NO3HAHHUS B | bubmuorexa [JOK
XUMHUHU 06.09.2023 = https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
3 paboTHI B TaOOPaTOPUU U IPUEMBI | bubnunoreka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM 13.09.2023  https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoObI 1 bu6mmoreka [IOK
paszeleHus cMecen 13.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorera [JOK
. 20.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBI M MOTICICITH 20.09.2023 = https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AJIEMEHTHI. 3HAKU | bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHX JICMEHTOB 27.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U COXKHBIE BENIECTBA 1 bubmorera [JOK
P B 27.09.2023  https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 bubmorexa HOK
P i 04.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

10 Xumnueckas popmyna. BaieHTHOCTD bubmmorexa [TOK
Py 04.10.2023 = https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKUX JIEMEHTOB
1 OTHOCuTENBbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca 11.10.2023  https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
AJIEMEHTA B COEAMHEHUU 11.10.2023  https://m.edsoo.ru/ff0d350c
13 Konuuectso BemiectBa. MoJib. bubmuorexa [JOK
MougnsipHas macca 18.10.2023  https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMUYECKUE SBJICHUS. bubnuorexa [JOK
XumMuyeckas peakius 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycii0BHs IPOTEKAHUS bubnnorexa [HOK
XAMHYECKHUX PEaKIUi 25.10.2023  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XHUMHUYECKUE YPABHEHUS 25.10.2023 = https://m.edsoo.ru/ff0d3b88
Boruncnenus KonuyecTBa, MacChl
17 BEIIIECTBA 10 YPABHEHHSIM XUMUYECKUX bubmorexa HOK
n N P 08.11.2023 | https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukamnms XuMruaeckux peakiuit
18 (coenMHEHUs, Pa3NOKESHUS bubmorexa HOK
P ’ 08.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeaucT. O6001IEeHNe U bubmmorexa [TOK
N ARET, RODH 15.11.2023  https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTtponpHas padora Nel mo teme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN 15.11.2023 | https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnnorexka [JOK
Bo3nyxa. Kucnopon — snemeHT u 22.11.2023 = https://m.edsoo.ru/ff0d448e




IIPOCTOEC BECUIECTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCIICHUS bubmmorexa [IOK
POJAa (peaitt ’ 22.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 nabopaTopuu iqn OMBII_HJIerHOCTI/I bubmoreia HOK
patop P ' 29.11.2023  https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
24 peaKiuy, NOHATHE O bubnuoreka [IOK
TEPMOXMMHYECKOM YPaBHEHUH, IK30- U 29.11.2023  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TomnuBo (He(dTh, Yroiab U METaH).
25 3ar $I3H€}EI/I€(1];O3 . a, CIIOCOOBI iro bubmmorexa [TOK
P AYEE 06.12.2023  https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
[TpakTiueckast pabota Ne 3 o teme
26 «[Tony4yenue u coOupanue KUCIO0poia bubmorexa LHOK
7 . P posa, 06.12.2023 = https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €r0 CBOMCTB)
7 Bonxopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupojae 13.12.2023 = https://m.edsoo.ru/ff0d4dd0
)% duznyuecknue 1 XUMHYECKHEe CBOMCTBA bubmuoreka [JOK
Bojopoa. [Ipumenenue Bogopoaa 13.12.2023  https://m.edsoo.ru/ff0d4dd0
29 IToHsTHE O KHCIIOTAX U COJISIX bubmorexa HOK
20.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTydeHust BOJAOPO/Ia B bubnuorexa [JOK
nabopaTtopuun 20.12.2023  https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o Teme
31 «Ilonmydenne u coOupanue BoI0poaa bubmmorexa [IOK
. P AOPORa, 27.12.2023  https://m.edsoo.ru/ff0d4f42

W3Y4YEHUE €r0 CBOMCTBY»




MoutsipHbIii 00bEM Ta30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo 27.12.2023 ' https://m.edsoo.ru/ff0d542¢
Breruucienns o0b€Ma, KOIU4ecTBa
33 BEIIECTBA I'a3a I10 €ro U3BECTHOM bubmoreia HOK
. .. Y 10.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HJIH 00BEMY
BorunciaeHuss 00bEMOB ra3oB 110
34 ABHCHMIO PEaKI[MU HA OCHOBE 3aKOHA bubmorexa HOK
P .. peart . 10.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®du3nvecKue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJBI 17.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstue 06 bubnnoreka [JOK
HHAUKATOpax 17.01.2024  https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HachllieHHbIS
37 1 HEHACHI peHHbIE aCTBOPBI bubmmorera [JOK
B P PEL 24.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 1015 BEIIECTBA B PaCTBOPE
[IpakTuueckas pabora Ne 5 o Teme
18 «ITpuroroBieHue pacTBOPOB ¢ bubnuotexa [JOK
onpeAeNéHHON MacCOBOM J10IeH 24.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTtpoasHnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» 31.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KnaccupuKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa 31.01.2024  https://m.edsoo.ru/ff0d664e
[TonydyeHnune u XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmorera [JOK
’ P 07.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubnmnorexa [JOK
HOMEHKJIaTypa 07.02.2024  https://m.edsoo.ru/ff0d67ca




43 Kucnotsr: cocraB, kitaccudukanms, bubnunoreka [JOK
HOMEHKJIaTypa 14.02.2024  https://m.edsoo.ru/ff0dfee2
44 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT 14.02.2024 | https://m.edsoo.ru/ff0dfee2
[TonyueHne n XuMU4eCKHE CBOMCTBA bubnuoreka [IOK
45 .
OCHOBaHMI 21.02.2024  https://m.edsoo.ru/ff0d67ca
Conu (cpennue): HOMEHKIATypa,
46 cnoco((SLII) oI )CHI/ISI XHMHqZ(I:)KI/Ie bubmorexa HOK
. v ’ 21.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 28.02.2024  https://m.edsoo.ru/00ad9b7c
COCIMHECHU I
43 I'eneTnyeckas CBA3b MEXAY KilacCaMu bubnnorexa [HOK
HEOPraHUYECKUX COCAMHEHUM 28.02.2024  https://m.edsoo.ru/00ad9a50
49 O0o00mIeHNe U CHCTEMaTH3aITHs bubmuorexa [JOK
3HAHUHN 06.03.2024 = https://m.edsoo.ru/00ad9cb2
Konrtponsnas padora Ne3 o treme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa HOK
on P 06.03.2024 = https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MOMBITKU KIACCH(PUKAIIUU
51 XUMUYECKUX AreMeHTOB. [loHsATHe 0 bubmorexa HOK
' 13.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJI€MEHTOB
Ilepuonuueckuii 3aK0H U
52 [lepuoanueckast cucteMa XUMHYECKUX brbmorexa HOK
prox 13.03.2024  https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneera
53 ITepuonasl, rpymmsl, HOATPYIIIBI bubmorexa [TOK
PHOIBL, TPYTHIEL, TOMPyH 20.03.2024  https://m.edsoo.ru/00ada52¢c




Ctpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 anep. M3oromnsl 20.03.2024  https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000104YeK
55 aToMOB 3JieMeHTOB [leproanueckoit buGnnorexa LIOK
10.04.2024 | https://m.edsoo.ru/00ada6be
cuctemsl /1. 1. Menzaeneera
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubnmoreka [JOK
ITepuoanueckoii cucreme /1. U. 10.04.2024 = https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTHs HayKH U npakTtuku. 1. 1. bubnnorexa [JOK
MenpeneeB — y4€HbIH, MTEIAroT U 17.04.2024  https://m.edsoo.ru/00ada96e
rpaKAaHUH
53 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnunoreka [JOK
XUMHUYECKHUX IJICMEHTOB 17.04.2024  https://m.edsoo.ru/00adaab8
59 HNonHas xumuueckas CBs3b bubmmorexa [JOK
24.04.2024 | https://m.edsoo.ru/00adac34
60 KoBaseHTHAs nossipHas XuMudeckas bubnnoreka [JOK
CBSI3b 24.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHasi XuMU4ecKas bubnnoreka [JOK
CBSI3b 01.05.2024 | https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenexs okuceHus 01.05.2024  https://m.edsoo.ru/00adae28
63 OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHBIE bubnuorexa [JOK
peakuuu 08.05.2024  https://m.edsoo.ru/00adb076
64 OKHCIHATENN U BOCCTAHOBUTEIH bubmmorexa [TOK
08.05.2024  https://m.edsoo.ru/00adb076
65 KonTtponpHas padora Ne4 o teme bubnmoreka [JOK




«CtpoeHue aroma. XUMHUYECKas 15.05.2024  https://m.eds00.ru/00adb486
CBSI3b»

66 PesepBHblit ypok. O60011€eHNE U 1 bubnmoreka [JOK
cUCTEMaTH3alus 3HaHUH 15.05.2024 | https://m.edsoo.ru/00adb33c
Pesepusblit ypok. O6001menue u bubnuoreka [IOK

67 . 1
CUCTEMAaTHU3alMs 3HAHU N 22.05.2024 = https://m.edsoo.ru/00ad9cb2

68 PesepBHbIil ypok. O0001ICHHE U 1 bubnnoreka [HOK
crucTemMaTu3auuvs 3HaHU 22.05.2024 = https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Ilepnonnueckuit 3aK0H.

| [lepuoauueckas cucrema | bubmumoreka [IOK
XAMUYECKUX dieMeHToB /1. U. 02.09.2023 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 bubmorexa HOK

. 06.09.2023 = https://m.edsoo.ru/00adb6bb

MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa | bubnnoreka [JOK
HEOPraHWYECKUX BEILECTB 09.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buisl XuMHu4uecKkoil CBSA3U M THIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpeHue u yriy0neHue 3HaHu 1 1

P Yy 16.09.2023

OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Krnaccudukanus XuMuueckux | bubnuoreka [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbecb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. [IoHSATHE O TOMOTEHHBIX U 1 bubmorexa HOK
P ' 23.09.2023  https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIMIX
[TonsiTHE 0 XMMUYECKOM

8 aBHOBecuH. DaKTOPLI, BIUAIOLINE 1 bubmmorexa LOK
P ’ PEL . 27.09.2023  https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUUYECKOW PEaKIMU U




M0JIO)KEHUE XUMHUECKOTO
paBHOBECHs

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuorexa [JOK

9
peakuu 30.09.2023 | https://m.edsoo.ru/00adcade
Teopus 31IEKTPOIIUTUYECKON
10 nuccoranuu. CHiIbHBIE U clIa0bIe Eubmorexa ITOK
' 04.10.2023 | https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIinn Bubmorexa ITOK
P peartt 07.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMI B CBETE MPEACTaBICHUMN bubnnoreka [JOK
00 3IIEKTPOIUTUUECKON 11.10.2023  https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IPeACTaBICHUI 00 bubmmorexa LHOK
ped " 14.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIITT
14 ITonstue o ruapoanse cojei bubmorexa LHOK
P 18.10.2023  hitps://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMaTU3 A bubmuorexa [JOK
3HAHUH 21.10.2023 | https://m.edsoo.ru/00addd12
IIpaxtrueckast padora Ne 1.
16 «II))CH_IGHI/IC 3I<cnpe NUMEHTATbHBIX bubmorexa LHOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3a1au»
KonTponbhas padota Ne2 o teme
17 «DIIEKTPOIUTHYECKAS JUCCOIIHALINS bubmmorexa LOK
P A HHAHI, 28.10.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
18 OO6m1ast XxapaKTepUCTHUKA TaJOTeHOB. bubnmnorexa [JOK
XUMHUYECKUE CBOMCTBA HA PUMEPE 08.11.2023  https://m.edsoo.ru/00addfe2




XJiopa

XiopoBogopo. ColisiHast KUCIOTAa,

bubmuoreka [JOK

19 XMMHYECKHUE CBOMCTBA, MOJyYCHUE
’ i ’ 11.11.2023  https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o Teme
20 «ITomydeHue CoNsTHOM KUCTOTHI bubmorexa OK
e i . ’ 15.11.2023  https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Boruucnenust no ypaBHEHUSIM
21 XMMHYECKUX PEAKIUH, €CIIU OJUH U3 bubmorexa OK
PeAIL, A 18.11.2023  https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
” OO01as xapakTepuCcTUKa SJIEMEHTOB bubnnoreka [JOK
VIA-rpynnel 22.11.2023 = https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUA CEPHI.
7 Haxoxnenue cepbl 1 €€ coeTMHeHUN bu6mmoreka [IOK
B MpUpoJie. XUMHUYECKHE CBOMCTBA 25.11.2023  https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopo/1, CTpoeHue, bubnuoteka [JOK
(dbu3MYecKre U XUMUYECKHUE CBONCTBA 29.11.2023 = https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,
25 ¢u3nyecKkrue 1 XuMHYECKHe bubmorexa [TOK
. 02.12.2023  https://m.edsoo.ru/00adea28
CBOICTBA, MPUMEHEHNE
XUMHUYECKHUE PEAKIUH, JIEKALTUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MIOJIy4YEHUS] CEPHOI KUCIIOTHI. bubmuoreka [IOK
XHWMHUYECKOE 3arpsi3sHEHUE 06.12.2023 = https://m.edsoo.ru/00adec8a
OKpY>Kalollen cpelibl COETUHEHUSIMU
CephI
27 Beruucnenue MaccoBoil 40JIM BBIXO/1a bubmuorexa [JOK




IIPOAYKTa PEaKLUU 09.12.2023  https://m.edsoo.ru/00adec8a
OO01mmas XxapakTepuCcTHKa SJICMCHTOB

73 VA-rpymisl. A30T, bubnmoreka [JOK
pacrnpocTpaHeHHE B IPUPOJIE, 13.12.2023  https://m.edsoo.ru/00adeeab
¢bu3nyeckre 1 XuMU4YecKre CBOMCTBA
AMMHaK, ero Gpu3n4ecKue u

29 XMMHYECKHE CBOMCTBA, MOJyYCHUE U bubmotera [IOK

> O 16.12.2023 https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «Ilonydyenne aMmmuaka, u3yueHue ero bubmorera [IOK
e  TBYH 20.12.2023  hitps://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€ (U3nIecKue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA 23.12.2023  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KaU€CTBE MUHEPATbHBIX

32 noOpeHuii. XuMudeckoe bubmmorexa HOK
YAOOP ' . 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEeH Cpeibl
COCIMHEHHSIMU a30Ta
®docdop. Okenn pochopa (V) u

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

P N 30.12.2023 | https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE
Hcnonbs3oBanue pocdaTos B

34 KaueCcTBe MUHEPATLHBIX YA0OPEHUM. bubnuorexa [JOK
3arpsi3HEeHUE TPUPOTHON CpEAbI 10.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHEHNE B

35 npu zﬂe EHSJZe;E;eIIXHMquCKHe bubmorexa HOK

PHPOZE, 13.01.2024  https://m.edsoo.ru/00adfd9c

CBOMCTBA




Oxkcuapl yrieposaa, ux GU3NYECKue u
XUMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

36
DKOJOTUYECKHE MPOOIIEMBI, 17.01.2024  https://m.edsoo.ru/00adfebe
CBsA3aHHBIE ¢ OKcHuIoM yriaeponaa (IV)
37 VYronbHas KUCIOTa U €€ COTU bubmorexa HOK
20.01.2024 | https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
18 "[TonyueHune yriaekuciioro rasa. bubnmoreka [JOK
KadecTtBenHnas peakiys Ha kapOOHaT- 24.01.2024 = https://m.edsoo.ru/00ae027e
noH"
[TepBoHavasibHBIC TOHATHUS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa LHOK
P B 27.01.2024 = https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepoaa
40 Kpemuuii u ero coeguHeHus bubmorexa HOK
P A 31.01.2024  https://m.edsoo.ru/00ae080a
ITpakTuyeckas padora Ne 5.
41 Pemrenue skciepuMeHTaNbHBIX 3a7a4 bubnnoreka [JOK
1o teMe «BakHelnire HeMeTaulbl U 03.02.2024  https://m.edsoo.ru/00ae0bf2
WX COCIMHEHUS
KonTtponbHas padota Ne3 o reme
42 «BaxxHeume HeMeTaJuIbl U UX bubmorexa HOK
07.02.2024  https://m.edsoo.ru/00ae0e18
COEJIMHEHU S
OO6mrast XxapakTepucTruKa
XUMHUYECKUX HJIEMEHTOB —
43 METaJI0B. MeTaninueckas CBsI3b U bu6mmorexa [IOK
METAJUINYECKasl KpUCTAJIINYECKas 10.02.2024  https://m.edsoo.ru/00ae103e

pemérka. PU3NYECKUE CBOMCTBA
METaJUIOB




XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHUUECKUN PsI bubmoreka LJOK
p . AR 14.02.2024 = https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJUIoB
OO6mmwme crmocoOb! MOTyIeHUS
MeTtainioB. CiraBel. Berauciienus 1o
45 aBHEHUSIM XUMHYECKUX PEaKIHil bubmoreka LOK
P PEatiH, 17.02.2024 = https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
puMecu
46 IToHsTHE O KOPPO3UHU METAIIIIOB bubmaorexa LIOK
pp 21.02.2024 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 eJIo € MeTall
Ienotrere MeTaub 24.02.2024 | https://m.edsoo.ru/00ae14b2
43 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
Kaus 28.02.2024  https://m.edsoo.ru/00aec14b2
49 [lenoyno3eMenbHbIE METAIbI — bubimmoreka [JOK
KJIBIWI U MardHui 02.03.2024 @ https://m.edsoo.ru/00ae15e8
50 Baxkueiiiine coeqMHEHNS KaIbIIH bubmorexa [IOK
06.03.2024 | hittps://m.edsoo.ru/00aec15e8
51 O000I11IeHIE U CUCTEMATU3AIUS
3HAHUNA 09.03.2024
57 JKécTKkoCTh BOJIBI M CIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHHUsI 13.03.2024  https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKECTKOCTE BOJBI I METOIEI €6 bubmmorexa LIOK
" A A 16.03.2024  https://m.edsoo.ru/00aclae8
YCTpaHEHUS
54 NS bubnmoreka [JOK
20.03.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUIA U bubnmoreka [JOK




TUIPOKCHUIA 23.03.2024 @ https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 Keieso 03.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU JKeJe3a bubnnoreka [HOK
(I1) u xxene3a (1II) 06.04.2024 | https://m.edsoo.ru/00ae35e6
53 O06001IeHNEe U CHCTEMATH3aLIHS
3HaHUUI 10.04.2024
[IpaxTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33124 bubnuorexa [JOK
mo Teme «BakHelne MeTalIbl U UX 13.04.2024  https://m.edsoo.ru/00ae3ded
COCAUHCHHMS
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3
60 pearcHTOB JIaH B U30BITKE HIIN bu6mmoreka [IOK
COACPKUT mpuMecH. Beruncienus 17.04.2024  https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa MIPOIYKTa
peakuumn
61 O06o001meHre U CHCTEMaTH3aIIHs
3HaHUH 20.04.2024
KonTponbnas padora Ne4 o teme
62 «BaxkHeume MeTajIbl U X 24.04.2004
COCIUHCHHUS»
63 BemectBa u marepuassl B bu6mmoreka [JOK
MOBCEIHEBHOM KU3HU YEIOBEKA 27.04.2024 | https://m.edsoo.ru/00ae3£50
64 XHUMHYECKOE 3arps3HEHUE bubnnoreka [JOK
OKPY’KAIOILEN CPE/IbI 01.05.2024  https://m.edsoo.ru/00ae4270
65 Ponb xumum B periennn bubnuorexa [IOK
9KOJIOTUYECKUX TTPOOIeM 04.05.2024  https://m.edsoo.ru/00ae4270




66 PesepBHbIil ypok. O6001IcHIE 1 | bubnunoreka [JOK
cucTeMaTu3alus 3HaHu| 08.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PesepBHelil ypok. O600611eH1E 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH 11.05.2024 | https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O6o0mIeHNE U bubnuoreka [IOK
68 . 1
cucTeMaTu3alus 3HaHu! 15.05.2024 | https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne

» Xumust, 9 kimacce/ IN'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»
METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Xumust. 8 ki1.: KoHTposIbHBIE U TPOBEpOUYHBIE paboThl K yueOHuKky O. C.
["abpuensna «Xumus. 8» / O. C. U3gatensctBo "poda”

Xumus. 9 ki1.: KoHTposibHBIE U IPOBEpOUYHBIE paboThI K yueOHuKy O. C.
[Nabpuensna «Xumus. 9» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiakoBa u
np. - U3narensctBo "poda"

["abpuensu O. C., Bocko6oiinukosa H. I1., flimrykosa A. B. HactonbHas kaura
yautens. Xumus. 8 KiI.: Metonuueckoe nocodue. - M3parensctBo "JIpoda”
["abpuensn O. C., OctpoymoB U. I'. HactonbHas kaura yunrtenst. XuMus. 9 K.
Metonunueckoe mocodue. M3narensctBo "/Ipoda"

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETU
UHTEPHET
MO

Chepym

WWW.Prosv.ru

school-collection.edu.ru
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