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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1mo Xumuu Oa€T MPEACTABICHHE O LENAX, OOIIeH CTpaTeruu
oOyudeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeamerTa, yCTaHaBJIMBAET 00s3aTeNbHOE MPEeIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE I1O0
pa3denaM M TeMaM MpPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAessieT BO3MOXKHOCTH TpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHON 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a Takxke TpeOOBaHMI K
pe3yibTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJICH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0yYaromerocs IO OCBOCHHIO
y4e0HOTO Co/IepKaHUsI.

3HaHWE XUMHUHU CIY>KUT OCHOBOU il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4aronierocsi, €ro MpeACcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIIX
PHEPTrUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUIIEBOMN M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyenne xumuu:

CIIOCOOCTBYET  pealM3aluyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS U
dbopmMupoBaHUs KYJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX W HCCIICOBATEILCKUX YMEHUM, HEOOXOIUMBIX Kak B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUHM OOECIEYMBAIOTCS CHEIU(pUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbIA  SBIAETCA  MEAArOrMYeCcKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX TMOHITHH
OpTraHUYECKON XUMUHU.

CtpykTypa coaepaHHsl MPOTpaMMbl IO XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUI O XUMUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OPraHU30BaHbl 1O MPUHLHUILY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— TMpencTaBleHUNd 00 AIEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckre 3HaHHS PACCMATPUBAKOTCA HA OCHOBE HJMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITIONHS (GYHKIUA OOBICHEHHS WM MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYEHHS
M3y4aeMbIX BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHUCTeMHOW NpHUPOJbI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHHWs B Hayke. M3ydeHune XWMUU NPOUCXOAUT C MPHUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXalolmuid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (DOPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH 4YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amaua y4eOHOTO MpeaMeTra COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,



JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B
OpUOOLIEHUM K HAyYHbIM METOJaM T[IO3HAaHWS TMPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENILHOW M y4eOHO-UCCIIEeI0BATEIbCKON
JIEATEIIbHOCTH, OCBOEHUM TMpaBWJI OE€30MaCHOrO0 OOpallleHHs C BEIIECTBAMHU B
MTOBCEHEBHOM KU3HU.

[Ipu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIETO 00pa3oBaHMs BaKHOE
3HaYCHUE MPUOOPENTU TaKUE 1IEIH, KaK:

— (dopmupoBaHHEe WHTECIUICKTYaTIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh  OOy4YeHUs] Ha CHUCTEMaTH4YeCKOe MpUOOIICHUE
OoOy4JarommMxcss K CaMOCTOSITEILHOM MO3HABATENHLHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCIOBHM, CIOCOOCTBYIOMIUX MPUOOPETEHUIO 00YyYarOITUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), MMEIOIIUX YHUBEpPCAJIbHOE 3HAUCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
rpaMOTHOCTH, B TOM UHCJI€ YMEHUM OOBSACHITH U OIICHUBATH SIBJICHUSA
OKPY’KAIOIIEro MHUpa, MCIOJIb3ys 3HAHWUS U ONBIT, MOJYYEHHbIE MPU H3YyUYCHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESITEIBHOCTH;

— ((opMupoBanne y o0OydarolmUXCd TyMAHUCTUUYECKUX OTHOIICHUH,
MOHUMAHUSl [EHHOCTH XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKH IKOJIOTHYECKHU
1I€JIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM NEATEITBHOCTH B IEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHUI0O HA OCHOBE YCBOCHHUS OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOoduiisi U HAMpaBICHHOCTH MAJIbHEHIIIETO
oOy4eHus.

OO6miee 4YKMCIO 4YacoB, OTBEAEHHBIX JJISI M3YYCHUS XUMUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXXAHUE OBYUEHUA

8 KUIACC

IlepBoHayabHBIE XMMHYECKHE TOHATHSA

[Tpenmer xumuu. Ponb XUMUU B JKU3HU YeJNOBEKA. XUMHS B CUCTEME HayK.
Tena u BemectBa. PuU3nNyecKue CBOWCTBA BELIECTB. ArperaTHOE€ COCTOSHUE
BenlecTB. [loHsATHE O MeTOAax MO3HaHWsS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI U MOJIEKYJIbI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckass (¢opMmyna. BaleHTHOCTH aTOMOB XUMHUYECKHX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAuHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECIMHEHU.

du3nyeckre U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BelIeCTB. XHUMHYeckue ypaBHeHHs. Kiaccudukanus
XUMHUYECKUX peakluil (COeMHEHHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepuMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBuiaMu pabOThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OPYAOBaHUEM, U3YUEHHE U OINKUCAHUE
(¢u3MUecKuX CBOMCTB O0O0pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, pPACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCIIOTON) SIBJICHUM, HAOMIOACHUE U
ONKCaHUE TPU3HAKOB NPOTEKAHUS XMMHUYECKUX peakuui (pas3siokeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (1) mpu HarpeBanuu, B3auMoIeicTBHE Xkene3a ¢ pactBopoM cosd meau (I1),
U3y4YeHUE CIOCOOOB Pa3JeNeHHs] CMECEH: C MOMOILBI0 MAarHuTa, (PUIBTPOBAHUE,
BbINIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpOBEACHUE OUYMCTKH MOBAPEHHOMN
COnMM, HaONIOACHHE W  OMNHCAHHME  PE3yJbTaTOB  TMPOBEACHHUS  OIBITA,
WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — s3neMeHT U mpoctoe
BemecTBo. Haxoknenue kucimopoaa B mTpupoAe, (U3MUYECKHE M XUMHUYECKUE



cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenue xuciaopoma. CrocoOwI
MOJIyYeHHUs] KUclopoda B JabopaTOpuud W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoja B mpupoze. O30H — ajuioTporHas MoAuUKaIusa KUCcIopoaa.

TemnoBoit 3hdEeKT XUMHUUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHJAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HCHHE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bopopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpEI.
HacepilieHHbIe ¥ HEHACHIIIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Pone pacTBOpOB B mpupoOZie ¥ B KU3HU 4enoBeKka. KpyroBopot BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzpl. Kiaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa okcugoB. Dusnyeckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukauuss oOCHOBaHMI: WHIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCIHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3nYecKre U XMMHYECKHUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEKIY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAaKOMJIEHHEe ¢ oOpasllaMu OKCHIIOB U
OMMCaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpojia (TOpeHue), B3auMojeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEHW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU



MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJECUCTBUE BOJABI C METAIIaMHU
(HaTpueM ¥ KaiubliMeM) (BO3MOXKHO — HCIIOJIb30BaHHE BHICOMATCPHAIIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HAOJI0ICHUE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3zaumojeicTBua okcuga meau (II) ¢ pacTBOpoM CEpHOM KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEAKIUWd HEUTpaIu3alvd, IOJYYEHHE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWlne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KiIacCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIEJTOYHO3EMENbHbIE METAJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM()OTEPHBIE OKCUIBI
Y TUAPOKCHUJIBI.

[Iepunonnueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIMHHONEpUOAHAas  (GOPMBI
[Teprnonnueckoit cucrembl xumuueckux emMeHToB J[. . Menneneesa. [lepuoas
u Tpynnbl. DHU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEpPOB NEPUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. Dnektponsl. CTpoeHue
JIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme /. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajhuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [leproanueckoro 3akona u [leppoandeckoil CuCTEMbl XUMHUECKHUX
DJIEMEHTOB Ui pa3BuUTHs Hayku W npaktuku. . WM. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBaeHTHass (MOJISIpHAsT W HEMNOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAaHOBIIEHUSI. OKHCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuui IKCnHepuMeHm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LHMHKA C pPAacTBOPAMHM KHCJIOT U IIEJI0YEH, MPOBEJIEHUE OIBITOB,



WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUU
(ropeHue, peakliuu pas3yiokKeHHsl, COEITUHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanmss MeXIpeAMETHBIX CBS3€M IIPM HM3yYEHWH XMMHMM B 8§ Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TAK W MOHATHM, SIBISAIOIIMXCS CUCTEMHBIMM JUIS OTAEJIBHBIX ITPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBINH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKAIMsA, M[EePUOJUYHOCTb, HaONIIO/ICHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBIICHUE.

@dusnka: Marepus, aToM, D>JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ,
W30TOIIBI, PAJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (M3UYECKUE BEIUYUHBI, €IUHULIBI
WU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COoHIIE.

buonorus: Gporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkus

[lepnogmueckuit 3akoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHWUH CBOMCTB
XUMHYECKUX DJIEMEHTOB IME€PBBIX TPEX MEPUOAOB, Kaiaus, KaIbLUA U HX
COCIVMHEHUN B COOTBETCTBUHM C IIOJIOKEHHUEM DJJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM MX aTOMOB.

Crpoenue BellecTBa: BHUIBI XWMHYECKOW CBA3U. THIIBI KPUCTAIIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBsI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIHM 10 Pa3IMYHbIM MIPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHe O rOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonstne o karanuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,



BIUSIOIINE HAa CKOPOCTh XHWMHUYECKOW PEAaKUUH U IOJIOKEHUE XHUMHYECKOrO
paBHOBECHS.

OKHUCAUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUU,  AJIEKTPOHHBIM  OasiaHC
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBieHue  ypaBHEHMI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUd C  HUCIHOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYecKol cBs3u. CteneHs nucconnanuu. CuibHbIE U c1a0bIe 3JIEKTPOIUTHI.

Peakuuy noHHOro oOMeHa. Y cinoBus NpOoTeKaHUs peakuil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAlIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHMII W coJiel B CBET€ TMPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [IoHATHE O THIPOIIU3E CONeil.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura M anmasza), CIOKHBIX BEILECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTU XUMHUYECKOW PEaKIUU
OT BO3JCHCTBUS pa3iIMuYHbIX (PAKTOPOB, MCCIEAOBAHUE AIIEKTPONPOBOJIHOCTU
pacTBOPOB BEIIECTB, MpOLECca AUCCOLMALMK KHUCJIOT, LIEIOYeHd U CcoJiel
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IMPOBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKH  NPOTEKAHHWS  peakuuid HOHHOro  oOMeHa
(oOpa3zoBanue ocaznka, BbIIEJIEHUE Ta3a, oOO0pa3oBaHUE BOJAbI), OIMBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEeaKUUi
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), Pacllo3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUUd HA HOHBI, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemeranbl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3NUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNpUMEpe  XJopa
(B3auMoOJIEHiCTBUE C MeTallylaMH, HeMeTallylaMH, IiejiouaMu). XJIOPOBOIOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHelnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okuciaeHus. CTpoeHue M (pu3nyeckue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U CEPbl. AJIIOTPONHBIE MOAUDPHUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U



XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kuciora, (U3NYECKHE M XUMHYECKHE CBoilcTBa (oOmipe Kak
OpeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklluu,
JeKalie B OCHOBE IPOMBIIUIEHHOTO CHOC00a IOIY4YEHHMsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSIMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
¢uznueckue U XxuMudeckue cBoiictsa. Kpyrosopor a3ora B npupojie. AMMHaK, €ro
duznyeckrue u XMMHUUECKHUE CBOMCTBA, oNydeHne U npuMenenue. Conu aMMOHMS,
uX (U3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMEeHeHUe. KauecTBeHHas peakus Ha
VMOHBl aMMOHMS. A30THasl KHUCIIOTa, €€ MOJydeHHE, (PU3MYECKUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEICTABUTENSL Kiacca KHUCIOT W craenuduueckue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHS B KAauyeCTBE MHUHEPAIbHBIX
ynoopeHui. XuMHUU€ECKOe 3arpsi3HEHNE OKPYXKAIOUIEH Cpebl COSIUHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arps3HEHUE BO3/AyXa, MHOYBbl U BOJNOEMOB). Docdop,
alloTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcup docdopa (V) u pochopHas kuciaora, Pu3nuecKkue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonas3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapaktepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHBIE  CTEIEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Monu(puUKalMM, pacIpoCTpaHeHWEe B MNpUpoae, (U3MUECKHUEe U XUMHUYECKHUE
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoge. OKcuabl yriepoja, ux
¢uznyeckue W XUMHYECKHE CBOMCTBA, JAEWCTBUE Ha JKUBbIE OPIraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumore3a riao0aqbHOrO TOTEIJICHUS KJIMMaTta, MMapHUKOBBIMA
addekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
nojsyuyeHue U npuMmeHeHue. KadecTBeHHass peakuuss Ha KapOOHaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CEIBCKOM
XO34UCTBE.

[TepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCTMHEHUSX
yriaepojia (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBINA Ta3, HEPTH),
NPOAYKTHl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yriieBojgax — U ux



poJii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COEIUHEHHU.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMHCTBA, TOJYyYCHHE H
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupoje. OOmme mnpeacraBieHus 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIUKATBI, UX UCIOJH30BAHUE B
OBITY, B IIPOMBIIIJIEHHOCTU. BaxkHeline CTpOUTENbHbIE MaTepHUallbl: KE€paMHKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOr0 HMCIOIb30BAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawimue (PU3NUECKHEe W XUMHUYECKHE CBOMCTBA
TaJlOT€HOB M WX COEJIMHEHH (BO3MOXXHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOrE€HUIOB), O3HAKOMJICHHUE C
oOpasmaMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JACUCTBHEM
KOHIICHTPUPOBAHHON CEPHOM  KHUCIOThl, M3yY€HUE XHUMHYECKHX CBOICTB
pa30aBlIeHHON CEpHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdat-
WOH M HaOJI0JeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHWE C (PU3HMUYECKUMU
cBoiicTBaMu a3otra, ¢ochopa M HUX COCIUHEHHH (BO3MOXKHO MCIOJb30BaHHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, MPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHue NMpu3HaAKOB
YX MPOTEKaHMUs], B3aMMOJICCTBUE KOHILIEHTPUPOBAHHOM a30THOU KHCJIOTHI C MENIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YEHUE Mozenein
KPUCTAJUIMYECKUX PEmETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOOUpaHue, paclo3HaBaHUE U M3yUEHHE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peaklUuil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 o teMe « BaxkHene HeMeTalulbl U UX COCIMHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux nosiokeHus B llepuomumueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaioB. Meramindeckasi CBsi3b U
METAJJIMYECKas ~ KpPUCTA/UIMUECKas  pemi€TKa.  DIEKTPOXUMHUYECKUU  pAll
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTauioB. OO0rmue



CIOCOOBI TIONYy4eHHUST MeTauioB. [loHATHE O KOPPO3WM METAIIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenouynble MeTambl: NoNOXKeHHe B [leproanueckoil cUCTEME XUMUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHWe IENOYHBIX METalIOB MU HX
COEMHECHUM.

[[lenoyHO3eMENbHBIE METAUIBI MAarHMii W KaJblUW: IIOJIOKEHHE B
[Tepuomuueckont cucreMe xumuueckux sneMeHToB Jl. M. MennaeneeBa, crpoeHue
MX aTOMOB, HaXOXKJICHHUE B ITpupojic. PU3nyecKue 1 XUMUYECKHE CBOMCTBA MAarHus
U Kanblus. BaxuHelmve coequHeHHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJfoMUHUN: TIOJ10keHUE B [leproinueckor cCUCTeMe XUMUYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTpoeHHME aToMa, HaXOXKICHHE B npupone. Pusnueckue u
XUMHUYECKHUE CBOMCTBA altOMUHUA. AMQOTEpPHBIE CBOMCTBA OKCHJIA U THAPOKCUIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOECHHE aroMa, HAaxXOXAeHHWEe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. OKCUbl, Tuipokcuibl U conu xxenesa (I1) u sxxenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMHU, H3yUYCHHE PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJCUCTBUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCMOJIb30BAHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIMA HAa MOHBI: MarHus, KajblMs, aJIIOMUHUS, [IUHKA, JKeje3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAHUE MPOIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiubliug (BO3MOXKHO UCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TMAPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA LIMHKA, PELIEHHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «Baxuerime
METaJUIbl U KX COCTUHEHUS.

XUMHA M OKPYKAOIIAA cpeaa

BemectBa u Marepuasnbl B IOBCEIHEBHOM KU3HM YEJIOBEKA. be3ormacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.



XHWMHUYECKOE 3arps3HEHUE OKpYKaroled cpenbl (MpefenbHas I0mycTHMast
KOHLIeHTpalus BeuecTs, aanee — [IJIK). Poias xumMun B perieHun 3K0JI0rHYeCKUX
npoOJieM.

Xumuueckuii IKCnepuMeHm:

M3y4yeHHe oO0paslloB MaTepualioB (CTEKJIO, CIUIABbI METAJUIOB, MOJIUMEPHBIC
MaTepHuabl).

Mescnpeomemmubnie ceasu

Peanmnsanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOUUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO1ue ecTecTBEHHO-HAYYHBIC MOHATHS: HAY4HBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCHU(PUKALMS, TEPUOJAUYHOCTh, HAOIIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBIEHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MATEPUAITHI.

®dusuka: Marepus, aToOM, D3JEKTPOH, INPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
HOJyIPOBOJHUKU, JAUDJICKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, Ia3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
peméTKa, CIUIaBbl, (PU3NYECKHE BEJIIMYUHBI, €AUHUIBI M3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHres, npixaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
y0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TOPOJIHI,
II0JIE3HBIE HUCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETro
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULHOHHBIMA POCCUHUCKUMU
COLMOKYJIbTYPHBIMA M JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIIecTBEe MpaBWJaMd W HOPMaMHU TIOBEICHUS M CIOCOOCTBYIOT IMpoIieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAlUN W
pacIIMpEHUE OMbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BIAAECTh JTOCTOBEpHOM HHGpOpMaIUe o
[IEPEIOBBIX JOCTHXKEHUSIX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOr0 BOCIIUTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOCKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHUIO
W B3aUMOIIOMOINIM B TIpollecce OTOW Yy4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3ULMUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHUSI O BEHIECTBE M XMMHUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY 11 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS MPUPOJbI, B3aHUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE i1 OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO03HABATENIbHOM, MH()OPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE



HABBIKOB CaMOCTOSITEIbHOW pabOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, TMPOCKTHOM H  HMCCIIEIOBATEIHCKON
JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOy4YEHHS B
JIaTbHEHIIEM;

4) popmMupoBaHUSs KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUNA U
HEMPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOAMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TPU  OOpaIIeHU:d C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO TTpodeccuil U Tpyaa pa3IudHoOro poja,
YBAXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUTyaIbHON TPAEKTOPUU MPOJOHKEHUST 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCcrenHon npodeccuoHaabHON EeSITENHbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aJaliTUPOBATHCS B MTPOGECCUOHAIBHOU Cpee;

6) 3K0JI0OrHYeCKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH IE€JIECO00pa3HOE OTHOIICHHE K NPUPOJE KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI IPU paboTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOXKAIOIINX 3[0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITHh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOILIEHW MPUPOJHOU CPEAOH, I MOBBILICHUS
YPOBHSI  9KOJIOTUYECKOM  KYJbTYpbl, OCO3HaHHUS TJ00AIbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM W IMyTeH UX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOW MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAUYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
IPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE



WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU
HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBIICHHIO YYEOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAeicTBU:

YMEHHUSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHHUH
3HAHWI: PACKphIBaTh CMBICI XMMHUUYECKHX MOHATUNA (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMU TOHSTHUSIMH), UCIOJIb30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OT/ICIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KpUTEpUU JJISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYXIACHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIPOILIECCE TO3HAHUA TOHATHS (NPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHHUE
XUMHUYECKON peakiny — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33j/1ad, ¢ YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BaTh CYIIICCTBEHHBIC
MPU3HAKH U3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SIBJIICHUSIX.

ba3oBble ucciaeaoBare/bCKue 1eUCTBUA:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI [Jii (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXJICHUM;

NpUOOpPETEHUE ONbITa M0 TUIAHUPOBAHUIO, OpPraHU3AIMU W TIPOBEJICHUIO
YUYCHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HabmomaTh 3a XOJOM Ipoiiecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MpoJIeNITaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOJIyIaeMy0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE



nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;

yMEHUE TMPUMEHSATh Pa3Iu4Hble METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIlMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O MCIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEHIaEMbIe 3a/a4d HECIOKHBIMA CXEMaMH, JHarpaMMmaMu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIMSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIUIO O BIUSHUHU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCcAJbHbIe y4eOHbIe 1eHCTBHS:

YMEHMs 3a/aBaThb BONPOCHl (B XoA€ Juanora M (W) TUCKYCCHM) IO
CyHUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYIUPOBAaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMSI PEJIOKEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  MO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MPEe3EHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XHUMHYECKOTO IKCIIEpUMEHTa (J1a00paTOPHOrO OMBITA,
nabopatopHOi pabOThI O UCCIIEA0OBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHeE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUE CAMOCTOSTENIBHO ONPENECNATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbosee 3pheKTuBHBIC CIIOCOOBI penieHusT y4eOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
IIPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBINIOJHEHUM 3aJaHUM C Yy4YETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEILECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
MCITOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33IaHUN.

INPEAMETHBIE PE3YJ/IBTATBI



B cocraBe mpeaMETHBIX PE3YNbTATOB 10 OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpKaHMs, YCTAaHOBJIEHHOTO JaHHOW enepanbHON pabodeil mnporpamMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI
JnercTBul, crnenuduueckue g IpeAMETHONH o0nacTu  «XHUMHS», BB
JNESATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETAlNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIty oOydenus B 8 kiacce nmpeIMeTHBIC PE3yIbTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIPHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO JIEMEHTa B COSAMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasi peakuus, KiIacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinm,
AIpO aToOMa, HJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaJUyC
aToOMa, XMMHUYECKasi CBs3b, MOJISIPHAS WM HEMOJIIPHAs KOBAJCHTHAsI CBS3b,
VWOHHAs CBS3b, NOH, KATUOH, aHWOH, PacTBOp, MAaccoBas JOJS BENIECTBA
(TpolieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUY BELIECTB U UX MPEBPALLICHUIA;

e HCIOJb30BaTh XHWMHUYECKYIO CHUMBOJHMKY JUIsI COCTaBieHUs (opmyn
BEIIECCTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJiGHTHAasT W HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIca Ilepuoanueckoro 3akonHa JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepuoandeckoin cucreme,
3aKOHOB COXPAHEHHUSI MacCChl BENIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTaJpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKHUX JJIEMEHTOB: pa3iuvaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, maneie u



OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XuMuyeckux osaementoB . .
MenpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia siapa, oOlee Yucio 3IeKTPOHOB
U pacTpeeiCHUE UX MO JIEKTPOHHBIM CIIOSIM);

e KJIACCH(PUITMPOBATh XMUMHYECKHE AJIEMEHTHI, HEOPTaHUUYECKHUE BEIECTBA,
XUMUYECKHAE peaknuu (10 YHUCITy W COCTaBy YYaCTBYIONIUX B PEAKITUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapakTepHU30BaTh (ONHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONMMCAHKE MPUMEpPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TPOTHO3UPOBATH CBOWCTBA BENMIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIIPOTCKAHUS XUMHUYCCKUX TIPEBpAIIEHUN B
Pa3TUYHBIX YCIOBHUSX;

e BBIYUCIIATH OTHOCHUTCIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHUYECKOTO »dJIeMeHTa 10 ¢opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

e TPUMEHATH OCHOBHBIC OTICPAIIMHA MBICTUTEIHPHOW NESATCIEHOCTH — aHau3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€ — JUISI M3YyYCHHS CBOWCTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, eCTCCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUA — HAOJIOJCHHE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CIEAOBaTh TMpaBWJIaM  TIOJB30BaHUS ~ XMMHUYECKOW  TOCYAOM U
7abopaTopHbIM 000pYJIOBaHHMEM, a TaKKe TMpaBUjiaM OOpaIIeHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O W COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCJIOpPOJAA), IPUTOTOBICHHUIO
PACTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XUMHYECKHE  HDKCIEPUMEHTHI  TIO0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MMOMOIIBIO WHIUKATOPOB
(;makmyc, heHondTaaeH, METHIOPAHXK U APYTHE).

K xonIy oOydeHus B 9 Kiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHHU:

e pacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYCCKHX TOHSATHH: XHMHYCCKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEMIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIMEHb



OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUYIECKast CBs3b, TEIUIOBOU 3(PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIMUTHI, AJEKTPOJUTHYECKAS] TUCCOLUMALMS, PEaKUUU HOHHOTO
oOMeHa, KaTauu3aTop, XHMHYECKOE€ paBHOBecHe, oOOpaTUMble W
HEOOpaTUMBIC PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME W  BOCCTaHOBJICHUE,
aTOTpONUsA, aM(pOTEPHOCTh, XUMUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs,
METaJJIMYeCcKas), KpUCTANIMYECKasi pemerka, KOppo3us METaJUIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
koHueHtpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSATHS MPU OMKUCAHUY BEUIESCTB U UX MPEBPAILICHUI;
WCIIOJIB30BaTh XHUMHYECKYI0O CHMBOJIMKY JUISi COCTaBjieHUs Gopmyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIACCY COEIWHEHUU Mo ¢opmysiaMm, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cmbica Ilepuogmueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
tabnnunyio Gopmy [lepuoanyueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas noxarpymnmna (A-rpynma)» U «mnobodHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME TMEPUOABI, COOTHOCHUTH
0003HauYeHUs, KOTOpbIE HMEIOTCA B NEPUOJUYECKON Taldmuue, ¢
YUCJIOBBIMU ~ XapaKTePUCTHUKAMH  CTPOCHHMS  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj fAnapa, oOIIee YHCIO DJJIEKTPOHOB U
pacmpenenieHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);



XapaKkTepu30BaTh (OMHCHIBATH) OOIMME U CHEHNUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPXAasi OIMNHUCAHUE
IpUMEPAMH  MOJIEKYJISIDHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIInil;

COCTABJISITh YPAaBHEHUS JJICKTPOJUTHYCCKON JUCCOIMAIIANA  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKINA HOHHOTO
oOMeHa, ypaBHEHHS PEaKIWi, TMOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3M MEXK/y BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKUUn
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCa 3THX PeaKlui;
MPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJeMEeHTa 1o (dopmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

cOoONIOJaTh  MpaBUja  MOJIB30BAHUS  XMMHUYECKOW  TMOCyIOW U
7a00paTOpPHBIM  OOOPYJIOBAaHMEM, a TaKXKe IMpaBWa OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIIUSMU II0 BBIMIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3000pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOTOo ra3a);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
pPa3IUYHBIX BEIIECTB: PACIMO3HABATH OMBITHBIM IYyTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEeATeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIMI0, BBISIBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€d — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBauue Koan4yecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIE)
pa3ieioB u TEM Konrpouabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NporpaMMsbI padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE OHATHUS
XuMuUs — BakKHas
11 00J1aCTh €CTECTBO3HAHUS 5 2 bubnnoreka IIOK
' U [IPAKTHYECKON https://m.edsoo.ru/7f41837c
JeATeIbHOCTH YEIIOBEKA
12 BemiecTBa 1 XuMuueckue 15 1 bu6mmoteka [IOK
' peaxIun https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 6 bu6muoreka [IOK
' [TousTHE 00 OKCHAAX https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsrue o 8 1 bu6muoreka [JOK
' KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. 5 1 1 bubnuotexa [JOK
' IToHsATHE 00 OCHOBaHMAX https://m.edsoo.ru/7f41837c
OCHOBHBIC KIIACCHI Bu6 OK
24 HEOPraHUYECKUX 11 1 1 mommorexa L

COCTUHEHUN

https://m.edsoo.ru/7f41837c
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Htoro mo pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xumudecknx 3j1eMmeHToB /[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[Tepuoanueckuii 3aKOH U

[Iepnonnueckas cucrema
bubnnoreka IIOK

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

3.1 XUMHUYECKHUX BJIEMEHTOB 7
. . Menneneena.

Crtpoenue aToma

XuUMHUYECKasa CBI3b.

32 OkucnuTenbHo- 8 1 bubmmoreka [IOK
' BOCCTAHOBUTEIbHBIC https://m.edsoo.ru/7f41837c
peakuumn
bubmmoreka [IOK
Hroro mo pasnery 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorexa [IOK

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

OBIIEE KOJIMYECTBO

YACOB I10 [TIPOI'PAMME 68 4 S
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9 KJIACC

HaumenoBanue

KoanuecTBo 4acoB

Ne dyeKkTpoHHbIE (LM POBbLIE)
pa3ieioB U TEM Konrpouabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
nporpamMmMsl padoTsbI padoThI
Pa3znea 1. BemmecTBo M XUMHYECKHEe peaKku
[ToBTOpEHUE U
11 yriayOieHue 3HaHu| 5 1 bubnnorexka HOK
' OCHOBHBIX Pa3/IejoB https.//m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHoBHbIE
12 3aKOHOMEPHOCTH 4 brbmmorexa LTOK
' p . https.//m.edsoo.ru/7f41a636
XUMHYECKHUX PEaKIIHi
DNeKTpOoIUTHYECKas
13 JTUCCOTTHAITHS. 8 1 1 bubnuorexa [JOK
' XUMHYECKUE PEAKIIUH B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no paszneny 17
Paspnen 2. HemeTa/uibl M UX COeAMHEHUS
OO01mas xapakTepucThKa
bu6nuoreka [IOK
21 XUMHUYECKUX HJIEMEHTOB 4 1

VIIA-rpynnsl. ['anorenst

https://m.edsoo.ru/7f41a636
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OO01as xapakTepuCcTHKa
XUMHUYECKHUX 3JIEMEHTOB

bu6nuoreka [IOK

2.2 6
VIA-rpynmel. Cepa u eé https://m.edsoo.ru/7f41a636
COCTUHCHUS
OO01mas XxapakTepucTHKa
53 XUMHYECKHX 3JIEMECHTOB y bubaunoreka [JOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoeTMHCHUS
OO01mas XxapakTepucTHKa
XUMHUYECKHUX 3JIEMEHTOB Bufs 1IOK
nOIMOTEKA
24 IVA- . 8
v rp}iHHH Yrepor i https://m.edsoo.ru/7f41a636
KPEMHHI U UX
COCTUHEHUS
Hroro mo pazueny 25
Pa3zgea 3. Metasuiibl M MX COeAMHEHU S
31 OO6mwme cBoiicTBa 4 bubmuorexa [JOK
' METAJLIOB https://m.edso0.ru/7f41a636
39 Baxueiinie MeTaiibl U 16 but6mmoreka [IOK
' UX COEMHEHUS https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 20

Pasznea 4. Xumus U oKpyskamomas cpeaa



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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41 BemiectBa u Mmarepuassi B 3 bubnmoreka [JOK
' ’KU3HH YEITOBEKa https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpems 3 bubmmorexa LTOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka KonTposabubie IIpakTuyeckue
n/n Bcero U3y4eHust o0pa3oBaTejibHbIE

padoTsbI padoThI
pecypcsl
IIpenmer xumuu. Pone xumuu B
1 JKU3HU 4enoBeka. Tena u 1 bubmmorexa LOK
' https://m.edsoo.ru/ff0d210c

BEIeCTBa

5 Ilonsatue o MeTo1aX NMO3HAHUS B 1 bubmuoreka [JOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1

3 «[IpaBuna paboTs! B 1abopaTopuu 1 1 bubnuoreka [IOK
U Ipu€MBI 0OpaleHus ¢ https:.//m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAHUEM)

4 YucTeie BelecTBa U CMECH. 1 bu6mmorexa [IOK
CriocoOsbI pa3aeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmorexa HOK

8 | (1 TpHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBapEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2a6¢c
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XuMHYECKUE dJIEMEHTBI. 3HAKU

7 (CMBOJIBI) XMMHUYECKUX bubmorexa LIOK
https.//m.edsoo.ru/ff0d2bed
3JIEMEHTOB
8 IIpocTele U CIIOKHBIE BELIECTBA bubmorexa HOK
P - https.//m.edsoo.ru/ffod2a6e
9 ATOMHO-MOJIEKYJISIPHOE YIEHUE Bubmmorexa LIOK
yIUIpHoe ¥4 https://m.edsoo.ru/ff0d2d50
3aKO0H IMOCTOSIHCTBA COCTaBa
10 BellecTB. XUMu4eckas popmyiia. bubnuorexa [JOK
BanenTHOoCTE aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX DJIEMEHTOB
OTHOCHUTENBLHAA aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJEKYIIpHAs bubmorexa [JOK
yip https.//m.edsoo.ru/ffod323c
macca
12 MaccoBast 10JIs1 XUMHYECKOTO bu6mmoreka [JOK
DJIEMEHTA B COEIUHECHNUU https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. Moib. bu6mmorexa [IOK
MognsipHas macca https://m.edsoo.ru/ff0d5230
14 duznyecKue 1 XuMHYECKHe bubmuorexa [JOK
SBJIEHUS. XUMHAYECKas peaKkust https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky u ycaoBUs NPOTEKaHUS bubnnoreka [JOK
XUMHYECKHUX peaKIuid https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2be8
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3aK0oH COXpaHEHUsI MaCChl

16 BEIIIECTB. XUMHYECKHE bubmorexa LIOK
HHECTE: https.//m.edso0.ru/ff0d3b88
ypaBHEHUS
Brrurcnenus: KoJm4yecTBa, MacChl
17 BEIIECTBA 10 YPABHECHUSM brbmorexa LIOK
B YpaBHen https://m.eds00.ru/ff0d5708
XUMHUYECKHUX PEAKITHA
Knaccudukanusa XuMruueckux
18 peakuuii (CoequHeHuUs, bubnuoreka [IOK
pa30KEeHUs, 3aMELICHUS, https.//m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIOMOHOCOB — y4€HBlii-
19 sHIuKIoneauct. O6o0eHne u bubmorexa LIOK
H AT, t https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsl 3HAHHA
KonTtponbHnas padora Nel no Teme
20 «BelecTBa 1 XUMHUYECKHUE bubmmoreka LOK
» https://m.edsoo.ru/ff0d4290
peaKIum
Boznyx — cmecs razos. Cocras
21 Bo3ayxa. Kucmopom — diieMeHT u bubmorexa HOK
yx3- p https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
Ou3nYecKue 1 XUMUIECKHE
2 CBOMCTBA KHCJIOPO/Ia (peaKkIuu bubnmorexa [JOK
OKucIieHus, ropeaue). [lonstue https.//m.edsoo.ru/ff0d4614
00 okcumax
CriocoObI MOTy4eHUs KHCIOpOo/1a
i POt bubnuorexa [IOK
23 B JIa0OpaTOpUU U

IIPOMBILUIEHHOCTH. [Ipumenenue

https://m.edsoo.ru/ff0d497a
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KHCIIOpo/ia

TennoBoii 3¢ ekt XuMuIecKoi
peaKIuu, OHSITHE O

bu6mmoreka [IOK

24 TEPMOXMMHYECKOM ypaBHEHUH, https://m.eds0o.ru/FOdA790
9K30- U SHOTEPMHUYCCKHIX
peaKIusax
TomnuBo (HedThb, yroib U METaH).
25 3ar ;13H61§He(11;03 o a, CII0COOBI : bubmorexa [JOK
p AYXa, https://m.edsoo.ru/ff0d4cda
€ro Ipe0TBPaIICHUS
[IpakTuueckas padbora Ne 3 o
%6 teme «Ilonydyenue u cobupanue bubnuoreka [IOK
KHMCJIOPOJIa, U3YYECHHE €TO https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Bomopox — niiemMeHT u rIpocToe
27 BE Hefnilo Haxoxnenune 113) bubmorexa [JOK
HIECTBO. a1 https://m.edso0.ru/ff0d4ddo
pUpoJIe
dusnyeckue U XUMUYECKHUE
28 cBolicTBa Bogoponaa. [IpumeHnenue bubmorexa [JOK
Alopona. Lip https://m.edso00.ru/ff0d4ddo
BOJIOpOA
bu6morexa [IOK
29 11
OHATHE O KHCTOTax | COILX https://m.edso00.ru/ff0d50d2
20 CrniocoObI noy4eHus BOAOpoia B bubmmoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[IpakTuueckas padora Ne 4 o
teme «[lonydeHue u coOupanue

bubmuoreka [JOK

31
BOJIOPO/1a, U3YUYECHHUE €TI0 https.//m.edsoo.ru/ff0d4f42
CBOICTB»

20 MomnsipHblii 00bEM Ta30B. 3aKOH bubmuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHYECTBA

3 BEILECTBA ra3a Mo €ro U3BECTHOMY bu6mmoreka [IOK
KOJINYECTBY BELIECTBA WIIU https://m.edsoo.ru/ff0d5580
00BEMY
Brruncienus 00EMOB ra3oB 110

2 YPaBHEHHIO pEaKLUU Ha OCHOBE bubnuoreka [IOK
3aKOHA O0BEMHBIX OTHOIICHUH https.//m.edsoo.ru/ff0d5708
ra3oB

35 DU3NYECKUE U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBa BOIBI https.//m.edsoo.ru/ff0d587a

%6 CocraB ocHoBaHui. [Tonstue 00 bubmuorexa [JOK
WHOAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.

37 HacpimienHunle 1 HeHACHIIIIEHHBIC bu6morexa [IOK
pacTBOpbl. MaccoBas 05 https://m.edsoo.ru/ff0d5b40

BCIIICCTBA B paCTBOPC



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

[Tpaktrueckas padora Ne 5 mo

18 teMe «lIpuroroBienue pacTBopoB bubnmoreka [JOK
C onpeAeIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BELIECTBA
29 KonTtponsHast padora Ne2 o reme bubmmoreka [IOK
«Kucnopoa. Bogopoxa. Bogay» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKaius, bubnunoreka [JOK
HOMEHKJIaTypa https.//m.edsoo.ru/ff0d664e
[Tonyuyenue n xummuueckue
41 CBOMCTBA KMCJIOTHBIX, OCHOBHBIX bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
1 aM(pOTEPHBIX OKCUJIOB
42 OCHOBaHUS: COCTaB, bubmuorexa [JOK
KJaccu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydenue u xumMnyeckue bub6nuoreka [IOK
CBOICTBa OCHOBAHUH https://m.edsoo.ru/ff0d67ca
a4 Kucnotsi: cocras, bu6mmorexa [IOK
KJaccu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/ffOdfee2
45 [lonydenne n xumMnyeckue bubnuoreka [IOK
CBOMCTBA KUCIIOT https.//m.edsoo.ru/ffOdfee2
Comnu (cpennue): HOMEHKIATypa,
46 CHOCOOBI OTYyYCHUS Bubmmorexa LIOK
i ’ https://m.edso0.ru/00ad9474

XAMHUYECKUE CBOUCTBA



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

[TpakTuueckas padota Ne 6.
Pemenue sxcriepuMeHTaIbHBIX

bubmuoreka [JOK

47 (0)
ST IO TEME (LICHOBHBIC https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTaHMYECKUX
COCIMHEHUIN»
['eHeTrdeckas CBSA3b MEXKIY
48 KJIaCCaMH HEOPTaHUYECKUX bubmorexa HOK
©op https://m.eds00.ru/00ad9a50
COCTMHCHU I
49 O06o001IeHNEe U CUCTEMaTH3aIs bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
Kontponbnas pabota Ne3 o teme
50 "OCHOBHBIE KJIACCBHI bubmorexa HOK
. https.//m.edsoo.ru/00ad9ela
HEOPraHUYECKHX COCAMHEHUI
[IepBble ONBITKH
51 KJIacCU(UKALUU XUMUYECKUX bubnnorexka [JOK
a1emMeHTOB. [IoHdaTHe 0 rpynmax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[lepronnueckuii 3aKOH U
50 IIepuoanueckas cucrema bubnnorexka [JOK
XUMUYECKHX 351eMeHTOoB J[. 1. https.//m.edsoo.ru/00ada52¢
Menpeneena
53 [Tepuonpl, rpymmbl, TOATPYIIIHI bubmorexa HOK
PHOBL, TPYHITEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. Coctas bubnuorexa [IOK
aTOMHBIX sifiep. M3oTormbl https://m.edsoo.ru/00ada342



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

CtpoeHue 3IeKTPOHHBIX

000JI04€K aTOMOB 3JIEMEHTOB 1 bubmmoreka [JOK
[Tepuoanueckoii cucremsi /. U. https://m.edsoo.ru/00adatbc
Meunpeneena

XapakTepucTuKa XMMHUYECKOT O

AJIEMEHTA MO €ro MOJIOKEHUIO B 1 bubnuorexa [JOK
ITepuoauueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa

3unauenue [lepuonuyeckoro
3aKOHAa JJI pa3BUTHUS HAYKU U bubnnorexa [JOK

npaktuku. J[. 1. MenaeneeB — https://m.edsoo.ru/00ada96e
Y4E€HBIN, IEAAror U rpaXk 1aHuH

DIEeKTPOOTPULIATETLHOCTh 1 bubnnoreka [JOK
aTOMOB XHUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
Honnast xumudeckast CBsI3b 1 brbmmorexa [OK
https://m.edsoo.ru/00adac34
KoBanentnast nonsipHas 1 bubnuoreka [IOK
XUMHUYECKAS CBS3b https://m.edsoo.ru/00adaab8
KoBanenTtHast HenossipHast 1 bubnuorexa [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
CreneHb OKUCICHUS 1 bubmorexa HOK

https://m.edsoo.ru/00adae?28



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

63 OKHUCIUTENBHO- 1 bubmuoreka [JOK
BOCCTAHOBUTEJIbHBIEC PEAKIIUU https://m.edsoo.ru/00adb076
bubmuoreka [JOK
64 OKHUCINTEIN U BOCCTAHOBUTEIN 1 https://m.eds00.ru/00adb076
Kontponbnas pabota Ne4 o reme
65 «CtpoeHune atroMa. XUMHYeCcKas 1 bubmorexa [JOK
p : https://m.eds00.ru/00adb486
CBA3bY»
66 Peseprublit ypok. O60011eHuE U 1 bubnuorexa [JOK
cucTeMAaTu3alusg 3HaHUI https.//m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PesepsHblit ypok. O60011eHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka KoHTpoJibHbIE IpakTHyeckune
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
Ilepnonnueckuil 3aK0H.
1 [lepuoauueckas cucrema 1 bu6mmoreka [IOK
XHUMHYECKHX dJIEMEHTOB J]. https.//m.edsoo.ru/00adb59e
. MeunneneeBa
3aKOHOMEPHOCTH B
5 W3MEHEHUU CBOMCTB 1 bu6mmorexa [IOK
XUMHUYECKHUX 3JIEMEHTOB https.//m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOOB
Knaccudukanus u
3 HOMEHKIATYDA 1 bu6mmorexa [IOK
yp https.//m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEILECTB
Bunapl xumMu4ueckou CBSI3U U
4 THUIIBI KPUCTAITHYIECKUX 1 bubmorexa [IOK
N p https://m.edsoo.ru/00adbac6
peméToK
KonrtponsHas padora Nel
no reme «IloBropenue u
5 yri1yOneHre 3HaHu | 1 1

OCHOBHBIX pa3/IeioB Kypca
8 kimacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Knaccudukanus

6 XUMHUYECKHUX PEaKIIUH 110 bubmorexa HOK
https://m.edsoo.ru/00adbcb0
Pa3IMYHBIM MMPU3HAKAM
[Tonsarue o ckopoctu

7 XUMHUYECKON pPEaKIH. bubmmoreka [IOK
IIoHsTHE O TOMOTCHHBIX B https.//m.edsoo.ru/00adbeda
TeTEPOreHHBIX PEAKIIHAX
IIonsTHE 0 XUMHUYECKOM
paBHOBecuu. DaKkTOpHI,

3 BIIMSIFOIIIAE HA CKOPOCTh bu6mmoreka [IOK
XUMUYECKON PEAKLUU U https://m.edsoo.ru/00adc28c
MOJI0KEHUE XUMUYECKOTO
paBHOBeCHUS
OKHCITUTENTBHO-

9 BOCCTAaHOBUTEJIbHbBIC bubmorexa HOK

https://m.edsoo.ru/00adcade
peakuuu
Teopus

10 AIIEKTPOJIUTHYECKON bubmuorexa [JOK
nucconuanuy. CHIbHEBIC U https.//m.edsoo.ru/00adcd68
CITa0bIe ANEKTPOIIUTHI

11 HNonnubie ypaBHEHUS bu6mmoreka [JOK
peakuui https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

XUMHYECKHE CBOWCTBA
KHCJIOT ¥ OCHOBAHUH B

bubmuoreka [JOK

12 i 00
CBOTE NIPSICTARICHIN 0 https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON
JIACCOLMAIIAN
XuUMHYECKHE CBOHCTBA
COJICH B CBETE

13 MpeCTaBICHUI 00 bubmorexa [JOK

pea . https://m.edso0.ru/00add8h?
3JICKTPOJIUTUYECKON
JIACCOINAITAN

14 ITousATHE O THIpONIM3E bubnuorexa [JOK
coJseit https://m.edsoo.ru/00add9d4

15 O06o06mIeHNE U bu6mmoreka [JOK
cUcTeMaTU3alus 3HaHuH https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.

16 «Pemenne bu6mmoreka [IOK
JKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a7a4»

KonTponbhas padora Ne2
10 TeMe

17 «OIIEeKTpoIUTHYECKAst bubnnoreka [JOK

JUccoIMalIsl. https://m.edsoo.ru/00addecO

XUMHUYECKUE PEaKIUH B
pacTBOpax»



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OO61mas xapakTepucTHKa
rajioreHoB. XUMHUYECKUe

bubmuoreka [JOK

18
CBOICTBa Ha MPUMEPE https://m.edsoo.ru/00addfe?
XJopa
Xnoposogopoa. ConsiHast

19 KHUCIIOTa, XUMHUYCCKHE bubmuorexa [JOK
CBOICTBA, MOJIyYEHHUE, https.//m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTuueckas padota Ne 2

20 no teme «llomydenne bubnuoreka [IOK
COJISTHOM KHMCJIOTBHI, https.//m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTB»
Brruncienus no

21 YPaBHEHHUSAM XUMHYECKHUX bubnuorexa [IOK
peaKkuuii, €CJIi OJUH U3 https://m.edsoo.ru/00ade488
pEareHToB JIaH B U30BITKE

29 OO01mas xapakTepucTHKa bubmuotexa [JOK
251eMeHTOB VIA-Tpymbl https://m.edsoo.ru/00ade64a
AmoTponHbie
MOAU(UKAIINH CEPHI.

23 Ha))l(oi CHEC ce fl u eé Bubmmorexa LIOK

g P https.//m.edsoo.ru/00ade64a

COEMHEHUH B IIPUPOJE.
XUMHUYECKUE CBOWCTBA



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

cepsl

CepoBo0opoi, CTpOCHHE,

24 bu3MYeCcKre U XUMHUIECCKHE bubmorexa HOK
_ https.//m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuppl cepsl. CepHast
o5 KHCIIOTA, PU3NIECKUE U bubnnorexa [JOK
XMMHYCCKHE CBOMCTBA, https.//m.edsoo.ru/00adea28
IpUMEHEHHE
XHUMHUYECKUE PEAKIINH,
JeKalue B OCHOBE
IPOMBIIIJICHHOTO cI10c00a
26 MIOJIyYEHUS CEPHOI Bubnuorexa LIOK
https:.//m.edsoo.ru/00adec8a
KHUCJIOTBl. XUMHYECKOE
3arps3HEHUE OKpYXKaroIen
Cpebl COSTMHEHUSIMH CEPHI
Brruncnenue maccoBoit
27 JTOJIU BBIXO0/1a TPOJYKTa Bubmmorexa LIOK
https://m.edsoo.ru/00adec8a

peakinuu



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO01as xapakTepuCTHKa
3JIEMEHTOB V A-IpyNIIbl.

bubmuoreka [JOK

28 A30T1, pacipocTpaHeHne B
Pacipoctp https://m.eds00.ru/00adees6
npupoze, Gpu3nvecKue u
XUMHUYECKHE CBONCTBA
AMMHUak, ero ¢puznueckue
29 1 XUMUYECKHE CBONCTBA bubmmorexa [JOK
’ https.//m.edsoo.ru/00adf004
MOJTyYeHUE ¥ IPUMEHEHUE
[TpakTuueckas paborta Ne 3
20 no teme «llomydenne bubnuoreka [IOK
aMMHaKa, U3y4eHHE €ro https://m.edsoo.ru/00adf 180
CBOWCTB»
A3oTHas KHCIO0Ta, €€
31 bu3nueckrue 1 XUMHUYECKHE Bubnuorexa LIOK
. https://m.edsoo.ru/00adf 306
CBOICTBa
Hcnonb3oBaHne HUTPATOB
Y COJIE aMMOHMS B
KaueCTBE MHUHEPATbHBIX
32 no0peHnii. XUMHUYECKOE bubmorexa LOK
YAOOP ) https://m.edsoo.ru/00adf518

3arpsi3HEHUE OKPYXKarolen
Cp€abl COCANHCHUSAMN
azora



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

®docdop. Oxcna pochopa

3 (V) u pochopnas kucnora, bubmmoreka [JOK
bu3HYecKue U XUMHUIECKHE https://m.edsoo.ru/00adf 68a
CBOIICTBa, MOJIy4EeHUE
Hcnonb3oBanue pocdaron
B KaU€CTBE MHUHEPATbHBIX Eub OK

34 ynoOpeHuii. 3arps3HeHHe nommoreka L{

N https.//m.edsoo.ru/00adfc20
MIPUPOJTHON Cpebl
docharamu
Yraepon,

35 pacnpocTpaHeHue B bubnuoreka [IOK
npupojie, GU3NYECcKue u https://m.edsoo.ru/00adfd9c
XMMHYECKHUE CBOMCTBA
Okcuapl yraepojaa, ux
buU3HYECKHE M XUMUICCKHEC Bu6 OK

36 CBOWCTBA. DKOJOTHYECKHE htlfpglljr?;(;oour W00adfebe
POOJIEMBI, CBA3AHHBIE C T '
okcuioM yriepona (IV)

37 VYrosbHas KUCI0Ta U €€ bubnnoreka [JOK

COJIN

https://m.edsoo.ru/00ae006¢c



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

[TpakTrueckas padota Ne 4
o TeMe "l[lonyuenue

38 YIIICKUCIIOTO Ta3a. bubmmorexa [TOK
https.//m.edsoo.ru/00ae027e

KauectBenHnas peakuus Ha
KapOoHaT-uoH"
[TepBOHaYaAIEHBIC TIOHSATHUS

29 00 OpraHuYecKux bubnuorexa [JOK
BEIIECTBAX KAK O https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa

40 Kpemuuii u ero bubnuoreka [IOK
COCIMHCHUS https://m.edsoo.ru/00ae080a
[TpakTnyeckas padora Ne 5.
Pemenue

41 AKCIIEPUMEHTAJIbHBIX 3a7a4 bubnmnoreka [JOK
o TeMe «Baxnenmue https://m.edsoo.ru/00ae0bf2
HEMETAILTBI U UX
COCTMHECHUS
KonTtponbsHas padora Ne3

42 o Teme «BaxHelnue bu6mmoreka [JOK
HEMETAIUTBI U UX https://m.edsoo.ru/00ae0el8

COEIMHEHUS»



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

OO01as xapakTepuCTHKA
XMMHYECKHUX 3JIEMEHTOB —
MeTaioB. Metammnueckast

43 CBSI3b M METaJUINYCCKas bubmorexa [JOK
B https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas peméTka.
dusnvecKkue CBONCTRA
METaJIJIOB
XUMHUYECKHEe CBOMCTBA
a4 METaJII0B. bubmuorexa [JOK
DIIEKTPOXUMUYECKUN P https://m.edsoo.ru/00ae1156
HaIpSHKEHUN METaJNIOB
OO0m1re crnocoOsbI
MOJTyYEHUS] METAJLIOB.
CrutaBbl. Berauciienust mo
45 YpaBHEHUSAM XUMHUUYECKHUX bubmorexa [JOK
N https.//m.edsoo.ru/00ae1156
peaKnuid, eclii OJINH U3
PEareHTOB COJCPKUT
IPUMECH
46 [Tonsatue o xoppo3uu bubmuorexa [JOK
METAJIJIOB https.//m.edsoo.ru/00ae1278
47 [IlenounbIe MeTaITBI bubmorexa HOK

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



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

48 OKcuabl U THAPOKCHUTBI bubnmoreka [JOK
HATpUs U Kanus https://m.edsoo.ru/00ae14b2
Illenouno3zeMenbpHbBIS

49 METAaJIIbI — KaJbLHH U bubmorexa [JOK

. H https.//m.edsoo.ru/00ae15e8
MarHui

50 Baxwuerime coenuHeHus bu6mmoreka [IOK
KaJIbIUsI https.//m.edsoo.ru/00ae15e8

51 O06o0061IEHNE U
CUCTEMAaTH3alLMs 3HAHUH

50 JKEcTKOCTh BOABI U bu6mmoreka [IOK
CIocoObl €€ yCTpaHeHus https:.//m.edso0.ru/00ac1886
[TpakTnyeckas padora Ne 6

53 o TeMe "KECTKOoCTh BOJIbI bubmorexa HOK

. H" https://m.edsoo.ru/00aelae8
U METOJIBI €€ YCTpaHeHUs
. bubmuotexa [JOK

>4 AmOMHHHT https://m.edsoo.ru/00aelc64

55 AmodorepHble cBOIcTBa bubmuoreka [IOK
OKCHJIa ¥ THAPOKCHA https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK

56 XK

eeso https://m.edsoo.ru/00ae1d86

57 OKcuabl, THAPOKCUIBI U bubnnorexka [HOK

conu xene3a (II) u xenesa https://m.edsoo.ru/00ae35e6



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

()

58

O00011eHuEe 1
CHCTEMAaTU3alMs 3HAaHUH

59

[IpaxTuueckas padora Ne 7.
Pemenne
IKCIIEPUMEHTAILHBIX 33/1a4
no Teme «Baxkuelmme
METaJlIbl U UX
COC/IMHEHUS)

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

60

Brraucnenus mo
YpaBHEHUSM XUMUYECKHUX
pEaKLHii, €CIIM OJIUH U3
peareHTOB J1aH B U30BITKE
WJIU COJIEPKUT MPUMECH.
Brruncnenus maccoBoit
JIOJIA BBIXOJ1a MPOIYKTa
peakuuu

bu6mmorexa [IOK
https://m.edsoo.ru/00ae1750

61

0O0001eHne n
cUCTeMaTHU3aus 3HaHUU

62

Kontponbnas padota No4
o TeMe «Baxkueiime
METaJUIbl U UX



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

COCTMHEHUS»
BemecrBa u marepuainsl B
63 MOBCEIHEBHOM JKU3HH 1 bubmorexa LOK
https.//m.edsoo.ru/00ae3f50
YyeJloBeKa
64 XUMUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpPY’KaroIllel cpebl https://m.edsoo.ru/00ae4270
Ponp xumuu B pemieHun bubnnoreka [JOK
65 1
HKOJIOTUYECKUX TTPOOIIeM https://m.edsoo.ru/00ae4270
Pe3epBHBIN ypOK.
66 OGoGmenwe i 1 bubnnorexka [JOK
. https://m.edsoo.ru/00ae0d0a
cucTeMaTtu3anus 3HaHUI
PesepBHBIi ypOK.
67 O06o0meHue u 1 bubmorexa [JOK
. https://m.edsoo.ru/00adb33c
cHUCTeMaTH3aIus 3HAaHUI
PesepBHBIi ypOK.
68 O606menwe i 1 bu6mmoreka [JOK
. https.//m.edsoo.ru/00ad9cb2
cHUCTeMaTH3aIus 3HAaHUI
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHE

OBPA3OBATEJIBHOI'O ITPOLIECCA

H.E.Ky3nenosa, U.M.TuroBa, H.H.I'apa, A.}FO.2Kerun. Xumus. 8 knacc. - M.:
Benrana-I'papH.E.Ky3nenosa, U.M.Turosa, H.H.I'apa. Xumus. 9 knacc. - M.:
Bentana-I"pad,

3aIauYHUKH:

H.E.Ky3nenosa, A.H.JI€BkuH. 3agaunuk no xumun. § kiacc. - M.: Benrana-I"pad,
H.E.Ky3nenosa, A.H.JI€BkuH. 3agaunuk no xumun. 9 kiacc. - M.: Benrana-I"pad,

tabmuubl: [lepuoauueckas cucteMa XUMU4eckux aneMeHTos . U.
MemneneeBa, TabauIa paCTBOPUMOCTH, SIEKTPOXUMHUUYECKUI sl HAIPSIKSHUS
METaJUIOB

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

H.E.Ky3uenosa, U.M.TuroBa, H.H.I'apa, A.}O.2Kerun. Xumus. 8 knacc. - M.:
Benrana-I'papH.E.Ky3nenosa, I.M.TutoBa, H.H.I'apa. Xumus. 9 knacc. - M.:
Benrana-I"pad,

3aJauHUKH:

H.E.Ky3nenona, A.H.JIéBkuH. 3anaunuk nmo xumuu. 8 kiacc. - M.: Benrana-I'pad,
H.E.Ky3nenona, A.H.JI€Bkun. 3anaunuk no xumun. 9 kiacc. - M.: Benrana-I'pad

METOJINYECKHNE MATEPHUAJIBI J1JIS1 YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBEHb. -

Peamuzanus-tpedoBannii-®I'OC-ocHOBHOTr0-00111€T0-00pa30BaHusl. -

MeTtoauueckoe-niocodue-ans-yuutens.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.hij.ru

http://www.alhimik.ru

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/



http://www.hij.ru/
http://www.alhimik.ru/

https://www.yakl ass.ru/
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