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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil mnporpaMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIMHU MPEnoaBaHusl yaeOHOTO npeameTa « XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo xXxumuu Oa€T MPEACTABICHHE O LENAX, OOUIeH CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4E€OHOIro
npeaMera, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccamM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSICT KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh M3YYEHHS] XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAeNisieT BO3MOXKHOCTU TMpeaMera st
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKkKe TPeOOBAaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Uil (OPMHUPOBAHMUS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIEHUSIX
SHEPrUM U 00 DBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPIETHUECKOM,
MUIIEBOM M KOJIOTUUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMHUPOBAHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW y4uyeOHOM  JIeSITeIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICAOBATEIbCKUX YMEHUW, HEOOXOIWMBIX Kak B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIHHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LEJTIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHs B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPraHWYEeCKOM XMMHUM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHATHI
OpraHU4eCKON XMMHHU.

CrpykTypa coiepkaHus MPOrpaMMbl IO XMMHHU C(POPMUPOBAHA HAa OCHOBE
CUCTEMHOro mojaxojaa k €€ m3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUI O XUMUYECKON
peakuun. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO MPUHIHUILY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUYECKHUX IPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepnoanyeckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpencTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOIO
YPOBHSL K JpPYromy, BBINOJHAS (YHKUUUM OOBSICHEHHS U TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUSI U BO3MOXXHOCTEW MPAKTUYECKOIO NMPUMEHEHUS U MOJYyYEHHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW MpUPOJbl, LIEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHHUIO M
METO/JaM NO3HaHUs B Hayke. M3yueHune XMMHUHM NPOUCXOOUT C IMPHUBICYEHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEeOHBIX MpeaMeToB: «OKpyKalolmuil Mupy,
«buosnorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy wW3yyeHUH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATHM, 3aKOHOB ¥ TEOPETUUYECKHUX TMOJOKCHUM,



JOCTYMHBIX 000OIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, fA3blka HAyKH, B
OpUOOIIEHUM K HAy4YHbIM METOJaM I[IO3HAaHWS TPU U3YYCHUH BEIIECTB M
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATEIIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBaMHU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJlbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4JaronmMxcss K CaMOCTOSATEIbHON IO3HABATEIbHOW NIE€ATEIbHOCTH, HAyYHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINM), UMEIOIINUX YHUBEPCAIbHOE 3HAUYCHUE IS
Pa3UYHBIX BUIOB IE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM H  €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCIE€ YMEHUU OOBSICHATH U OLCHUBATH SIBJICHUS
OKpPYXaIOLEr0o MHUpA, MCIHOJIb3YSd 3HAHUS W OMbBIT, MOJYyYCHHbIE MPU H3YYCHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— (¢opmupoBaHue y OOydYalOIMXCA T'YMAaHUCTHYECKUX OTHOIICHU,
MOHUMAHUSI IEHHOCTH XUMHUYECKUX 3HAHWA MJI BBIPAOOTKH IKOJIOTHYECCKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JESITENBHOCTH B IEJISIX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEU IPUPOLHON CPEBIL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MpOdUIIsS M HAMPABICHHOCTU JAIbHEUIIIETO
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHus, cocTaiisieT 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHauyajbHbIE XMMHYECKHE TOHATHSA

[Tpenmer xumuu. Ponb XMMUHN B JKU3HU 4ellOBeKa. XUMHS B CUCTEME HAYK.
Tena u BemectBa. PuU3NYECKUE CBOWCTBA BELIECTB. ArperaTHOE€ COCTOSHUE
BenlecTB. [loHsATHE O MeTOAax Mo3HaHWsS B XUMHUHU. UMCTbIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMeceil.

ATOMBI U MOJIEKYJIbI. XHWMHYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUH.

KonunuectBo BemectBa. Monbs. MoisipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTMHEHU.

duznyeckre U XMMUYECKUE SIBJICHUSA. XUMUYECKasl peakius U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOM MOCYIOMW, MpaBWiIaMu paboOThl B JaOOpaTopuu U
npuémMamu oOpalleHus: ¢ JIabopaToOpHBIM 00OPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHU, HAOII0ICHUE U
ONKCaHUE TPU3HAKOB MPOTEKAHUS XMUMHUYECKUX peakuuid (pas3siokeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokKeHHe T'MIPOKCHIa
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBHUE Kele3a ¢ pacTBOpoM conu meau (I1),
U3y4YeHUE CIOCOOOB Pa3JeJICHHUs] CMECEH: C MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BbINIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpOBEACHUE OUYMCTKH MOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEACHHSI  OIbBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHHE MOJEIEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 3neMeHT u mpocroe
BenlecTBo. HaxoknaeHuwe kuciaopoga B HOpupoje, (PU3MUECKHEe M XUMHYECKHE



cBoiictBa (peakumu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJIyYeHHUs] KUCIopoda B JabopaTopuu W TPOMBINUIEHHOCTU. Kpyrosopor
KHciopoja B mpupoze. O30H — auioTporiHas MoauUKaIus KUcaopoaa.

TernoBoit »h(dEKT XMMHUUYECKOW pPEaKluu, TePMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKHE ¢ XHUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

MoutsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBopurenb.  PacTtBOpHI.
HacepileHHble M HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B paCTBOPE. XUMUUYECKHE CBOMCTBA BOJbI. OCHOBaHHUS.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromniye  (OCHOBHBbIE, KHCJIOTHbIE, aM(OTEpHBIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonmyueHnne okcuaos.

OcHoBanus. Knaccudukauuss ocCHOBaHMI: HIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHnil. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. HomeHnkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmydyenue counen.

['eHeTnyeckas CBsI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuu Ikcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWEe W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMKMCAHWE HX CBOWMCTB, MOJYy4YEHHE, COOMpaHHe, PACHO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpojia (TOpeHHe), B3auMojaeiicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU



MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJLUIAMU
(HaTpyeM ©  KaupllueM) (BO3MOXHO HCIIOJB30BaHHWE BHEOMATEpHAJIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaO0JI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3yueHue B3aumojeicTBusa okcupga menu (II) ¢ pacTBOpoM cepHOUM KHCIIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COEIMHEHUI.

Ilepnoanyecknnt 3akoH u Ilepuoamuyeckass cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie TOMBITKK KIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsiTHe O
IPYIIax CXOJHBIX AJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAILIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJBI.

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonnas u  JJIMHHOMEpUOAHAas  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemeHToB [[. . Menneneesa. Ilepuoas
n Tpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. Dnektponsl. CTpoeHue
AJMIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSI pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyINaM U NEPUOJaMm.

3nauenue [leprnoanueckoro 3akona u [leppoandeckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHass (TOJisipHAss W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchl OKMcIeHNs U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LHMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, NMPOBENECHUE OIBITOB,



WUTIOCTPUPYIOIIMX ~ IOPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKkUui
(ropeHue, peakliuu pas3iokKeHHsl, COEITUHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanmss MEXIpeAMETHBIX CBS3€M NP HM3YyYEHWH XMMHMM B 8§ Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK Y TOHITHUH, SIBISIOIUXCSI CUCTEMHBIMU JIJII OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIA (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHaJlu3, CHUHTE3, KiIacCU(UKaIMs, [EePUOJUYHOCTb, HAONIO/IECHNUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIECIIb, SIBJICHUE.

®dusnka: Marepus, aToM, DJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUZ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, DJIEKTPUUYECKUM 3apsAll, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULBI
WU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE31bI, COoHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KIIACC

BemecTBo M XMMHYeCKasi peaKus

[lepnognueckuit 3axoH. [leproguyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBbIX TPEX TMEPUOJAOB, Kallus, KaJIbLMs M HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM DJJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBI XMMHUYECKOW CBS3M. THIIBI KPHUCTAJUIMYECKUX
pPEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THNA KPUCTAIMYECKON PEIIETKH U
BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIHM 110 Pa3IMYHbIM MIPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEH OKHMCIEHUS XUMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, 1O
YUYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUECKHE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuueckon peakuuu. [lonsiTue 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOTeHHBIX U TeTepOTreHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecuu. DakTOPBHI,



BIMSIOIINE HAa CKOPOCTh XHMHYECKOW PEAKUUH U IMOJIOXKEHUE XHUMHYECKOrO
paBHOBECHS.

OKHUCIUTETPHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEaKIUU. CocraBneHue  ypaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMHu4eckoil csizu. CteneHp auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YCioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpPAlIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBAHMM W cOJell B CBeTE€ MPEACTaBICHUHA 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiny Ha HOHBL. [IoHATHE O THIPONIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMYECKOH peakuuu
OT BO3ACUCTBUS pa3IMUHBIX (PAKTOPOB, MCCIEIAOBAHUE DSIEKTPONPOBOAHOCTH
pacTBOPOB BEIIECTB, MpOLEcca AUCCOLMALMK KHUCIOT, LIEIOYeHd U  coJiel
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MaTEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIWUTEIbHO-BOCCTAHOBHUTENIBHBIX  pPEeaKUUi
(ropeHue, peakUuu pas3yIoKEeHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKUUWH HAa HOHBI, PEIICHHE
HKCIIEPUMEHTAJIbHBIX 33/1a4.

Hemertanbl U MX coeinHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKHE CBOWCTBA Ha MpPUMEpEe  XJopa
(B3aMMOJEUCTBHE C METaUIaM{, HEMETAUIAaMH, IIEeJI0YaMH). XJIOPOBOJOPO.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeWnue XJIOpHIbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mas xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MUEeCKue CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAa U CEPbl. AJIIOTPONHbBIE MOAUDHUKAIIMN KUCTIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U



XUMHYECKHe cBOicTBa. OKCHIIBI cepbl KaK MPEACTABUTENN KHCIOTHBIX OKCHJOB.
Cepnass kucioTa, (Qu3nyeckue U XUMUYECKHE CBoMcTBa (oOlue Kak
MpEACTaBUTENST Kjacca KHCIOT W crnenuduyeckue). XHUMUYECKHE pPEaKIuHu,
JeXalyue B OCHOBE IMPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KMCIIOThI, KAUECTBEHHAS! PEAKIIMs Ha
cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl COCIMHEHUSIMU Cepbl (KUCIOTHBIC JI0XK[IH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILICHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHH OKUCIECHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
dusznyecKkre u XMMHUYECKHE CBOMCTBA, ONydeHue U nmpuMeHenne. Coian aMMOHuS,
uX pU3NYECKUEe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHHe, (QU3MUECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTABUTENSl Kiacca KHUCIOT W cHenudUuueckue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHMA B KaueCTBE MHUHEPAJIbHBIX
ynoopeHuil. XMMHUUECKOE 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHble Moaudukauuu (ochopa, (U3MUECKUE MU XUMHUYECKHME CBOWMCTBA.
Oxcup docdopa (V) u dochopHas kuciora, Pu3ndecKkue U XUMUUECKHUE CBOMCTRA,
nosnyyenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mast xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTE€pHbIE  CTENEHH  OKHUCIEHHUS.  YTIJEpoJ,  aJIOTPOIIHbIE
Moau(puUKalMKM, pPacIpoOCTpaHEHWEe B MNpuUpoae, (U3MUEeCKHe U XUMHUYECKHUE
cBoricTBa. Ancopouus. Kpyrosopor yriepona B mpupojae. Okcuapl yriepoja, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha >KUBbIE OPTraHU3MBI,
MOJTlydYeHUE W TMPUMEHEHHE. DKOJOTHYECKHEe TPOOJIEMBbI, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresa riao0aqbHOrO TOTEIJICHUS KiWMaTa, MapHUKOBBIN
addekrt. YronpHas KuciaoTa U €€ coyM, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
nojsyuyeHue W npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEJIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTMHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUJIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThl WX TepepaboTku (OEH3WH), WX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU Ba)KHBIX BEIIECTBAX: XKHUpax, OenKax, yrieBojgax — U ux



poJii B KM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHHUI.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHME CBOWCTBA, IMOJIY4YEHUE U
npumeHenue. CoenMHEHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIUKAThI, UX UCIOJb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalibl: KEPaMHUKa,
CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHUe 00pa3I0B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIOJCHHUE MPU3HAKOB
UX TIPOTEKAaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOMCTBa
rajoreHOoB M HUX COCIUHEHHI (BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpazmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoj JACUCTBUEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeakinK Ha Cyabdar-
MOH W HaOJIOJICHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3MUECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdaT-uoH U M3ydeHne MpU3HAKOB
UX MPOTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHUE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMM PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclo3HABAaHUE U M3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSD.

MeTaJibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux noyiokeHus B llepuommueckoy cucreme xumuyeckux diaemeHtos . U.
MeHnpneneeBa u ctpoeHus: aToMoB. CTpO€HHE MeETaUIoOB. MeTtamndeckasl CBsi3b U
METAJIMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMHUYECKUU Pl
HanpsoKeHUN MeTayuioB. OU3ndeckrue U XMMHYECKHe CBOMCTBA MeTauioB. Oomue



CIOCOOBI TIONTy4eHHUsS MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenouynble MeTambl: NoJNOXKeHHe B [leproanyeckoil cUCTEME XUMUYECKUX
anemeHToB . . MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUJAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHHe IENOYHBIX METalIOB M HX
COEIMHECHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
Ilepunonnueckoi cucreMe xumudeckux snemeHToB [[. M. Menneneesa, crpoeHue
UX aTOMOB, HaXO0XJICHHUE B Ipupojic. PU3nyYecKre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanblus. BaxuHelue coequHeHHs KalblUs (OKCHUI, THAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJfoMUHUN: TT0N10KeHUE B [leproindeckoi CUCTeME XUMHYECKUX 3JIEMEHTOB
J. U. MenneneeBa, cTpoeHHME aToMma, HaxOKJICHHE B npupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Keneso: nmonmoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aToMa, HAaXOoXAeHHWe B npupoae. dusznueckue u
XUMHUYECKHE CBOMCTRA xkene3a. OKCUIbl, TUIPOKCU bl U cosn xenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UH  METAIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLIECCA TOPEHUS XKeEJe3a B KUCIOPOIE
(BOBMOXKHO  KCIOJIb30BAaHME  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAaKIMi HA WOHBI: MarHus, KajJbllHs, AJTIOMUHUS, [IMHKA, JKEJe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
IJJAaMEHH WOHAaMU HATpusi, Kajlusd U Kaiblus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIAPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUIEHUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxuelue
METAJUJIbl U KX COCIUHEHHUSD.

XuMHA U OKPYKaKLIas cpeaa

BemecTtBa u marepuansl B IOBCEAHEBHOW >XU3HM 4eloBeka. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMorib mpu
XUMHUUYECKUX 0KOraxX U OTPABIICHUSIX.



XHWMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpefenbHas I0mycTHMast
KOHIIEHTpauus Bemects, aanee — [11K). Ponb xumuu B pelieHnn 3K0J0THYECKUX
poOJieM.

Xumuueckuii IKCnepuMeHm:

M3yueHHe OOpaslloB MaTepUaliOB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuwie céazu

Peanmnsannss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAaYYHBIX
NOHATUH, TAK W MOHATHUH, SIBISIOIINXCS CUCTEMHBIMH JUIS OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTI' 0 IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJICHHE, ITAPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusnka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUZ,
W30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IPOBOJHUKM,
HOJYIPOBOJHUKH,  JUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKas
peméTka, CIuiaBbl, (PU3UYECKHE BEJIMYUHBI, €AUHUIBI M3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPATbHBIE
y10OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHUCKUMU
COL[MOKYJIbTYPHBIMHU M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHSTBIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yNbTaTbl  OTPaXalrT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHBHBIX ILICHHOCTHBIX OPUEHTAUUNd WU
pacUIMpEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOT'O OTHOILIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAacCJeIHI0, MOHUMAHHS 3HAYEHUs XUMUYECKOHM HAyKU B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTU BIAJETh JOCTOBEPHOW MH(pOpMaLHe o
MEPEIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaKAaHCKOr0 BOCITUTAHMS:

MPEACTABICHUSI O COLUMAJIBHBIX HOPMax M MpaBUIIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH NpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMPOLECCe OTOW Y4YEeOHOM EeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IMIOCTYNKM CBOMX TOBApUILEH C IO3HULHH
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKUE MPEJCTABICHUS O BEIIECTBE M XMMHUYECKOM peaKIlui,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTAaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 33aKOHOMEPHOCTAX Pa3BUTHs MPUPOIBI, B3aHUMOCBS3AX YEJIIOBEKA C
MIPUPOIJHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHHM IO
XUMHH, HEOOXOTUMBIE Ui OOBACHEHHUS HAOMI0JAaeMBbIX MPOIECCOB U SBJICHUM,
MO03HABATENIbHOM, MH()DOPMAIMOHHOW M YHUTATEJNbCKON KyJIbTYpbl, B TOM YHCIE



HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYEeHHMIO M TO3HAHWIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  camMO0Opa3oBaHUIO, TMPOEKTHOW W  HCCIIEJOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HaHHWE IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370pOBBI 00pa3 KW3HMU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOICHUS aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOAMMOCTH COOJIOJEHUS TpaBWi OE€30MaCHOCTH MpU OOpalllEHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEaJIbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSL:

MHTEpEC K MPAaKTUUYECKOMY U3YUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXEHUE K TPyAYy U pe3ysibTaraMm TPYAOBOW IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHMs] MPEAMETHBIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
VHAMBUIYAJIbHON TPaeKTOPUU MPOJIOJKEHUST 00pa30BaHusl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpohecCUOHATBHOM AESATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIIUX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOTHOU CPEIOU, sl MOBBIICHUS
YPOBHSI ~ DKOJIOTUYECKOW  KYyJIbTYphl, OCO3HaHUS TJO0AJIBbHOTO  XapakTepa
HKOJIOTUYECKUX TPOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM M COLMATIbHOM MpPaKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3YJNbTATOB BBIJIEISIOT 3HAYMMbIEC JIS
dbopMUpOBaHHA MHPOBO33PEHUSA OOIIEHAYyYHbIe TMOHATHS (3aKOH, TEOpus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe



WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEeAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU
HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IeUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS IPU OCBOCHHUH
3HAHWI: PACKPBIBaTh CMBICI XUMHUYECKUX MOHATUMA (BBIIENSATH UX XapaKTEepHbIC
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATUS JJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PACCyXIACHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTHUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NIPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEITH, UCIIOIh3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas G(opmylia W ypaBHEHHUE
XUMHUUYECKON peaklny — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33J1ad, ¢ YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISIBISATH U XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKN U3Yy4YaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SBJICHUSX.

ba3zoBble ucciaenoBare/ibCKue 1eCTBUA:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHHUS THUIOTE3bI IO
MPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOoJaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEIFHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
0 MpoJieNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BbIOMpATh, aHAIU3UPOBATh M HWHTEPIPETHPOBATH HHOOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOJTYIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE



nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO H
HEJI0OCTOBEPHYIO HH(DOpMAIHIO;

yMEHUE TPUMEHSTh Pa3ju4yHble METOJbl U 3aMpOoChl MPU MOHUCKE U OTOOpE
uH(MOpMAIlUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY TMpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh pEHIaEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JuarpaMMmaMu,
npyrumu hopMamu rpaduKi U UX KOMOUHAIIUSAMY;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B TIpolecce Yy4eOHOH U
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe T1elCTBHS:

yMEHUSl 3aJlaBaTh BOMPOCHI (B XoJe Juanora W (Wiu) JUCKYCCHM) IIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBAaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIMOJHEHHS IPEAJIOAKEHHOMN 3a/1a4H;

YMEHUSI  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  O3HABATEJbHOM
JEATeIbHOCTH B YCTHBIX M TMHCBMEHHBIX TEKCTaxX; JieJlaTh MPEe3eHTAIUIO
pE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO IKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM W MCCIEAOBATEIbCKOM  NESITEIBbHOCTH MPU  PEUICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuid (00CyXaeHHsl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIAHHAIIHS
COBMECTHBIX JICUCTBUM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHON paOOTHI U APYTHE).

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNSITh LEIU JEATEeIbHOCTH, MIAHUPOBATh,
OCYIIECTBIISTh, KOHTPOJUPOBATh M TPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusT yUeOHbIX U
MO3HABATENIbHBIX 33/1a4, CAMOCTOATEIIBHO COCTAaBJISITh WM KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUUA TIPA  BBINIOJIHEHWM 33JaHUA C YYETOM
MOJIYYeHUS] HOBBIX 3HAHUU 00 M3y4YaeMbIX OOBEKTaX — BEIECTBAX M PEAKIIMSIX,
OLICHUBATh COOTBETCTBUE IMOJIYYECHHOTO PE3yJbTaTa 3asABICHHOM LN, YMEHUE
MCITI0JI30BaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

HPEJIMETHBIE PE3YJIBTATHBI



B cocraBe mpeaMETHBIX PE3YNBTaTOB 10 OCBOCHHUIO 00s3aTEIHLHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denepaibHON paboyeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
JnercTBul, crnenuduueckue A IpeAMETHONM o0nacTu  «XUMHS», BB
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIty oOydenus B 8 kiiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHN: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, IPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COSIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHE PEAKIINH, TETIIOBOU A((EKT peakiumu,
AIpO aTOMa, JJIEKTPOHHBIM CIOW aroma, aToMHas OpOUTallb, PaIUyC
aToOMa, XMMHUYECKasi CBs3b, MOJISIPHAS WM HEMOJIIpHAs KOBAJCHTHAsl CBS3b,
WOHHAs CBSI3b, UOH, KATMOH, aHWOH, PacTBOp, MAaccoBas J0Js BEIIECTBA
(TpolLieHTHAs! KOHIICHTpAIsI) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MIPUHAJICKHOCTh BEIIECTB K OINPEAECIEHHOMY KJIACCy COCIUHEHUU I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHas M HOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaTb cMbIci [lepunomnueckoro 3akonHa JI. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAaHEHHMS MAacChl BEUIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTrapo;

e ONUCBHIBATh W XapakTepuszoBaTh TabMUuHy0 Qopmy Ilepuonnyeckon
CUCTEMbl XHUMHMYECKHUX JJIEMEHTOB: pa3iauyaTh IMOHATHUS «TJaBHAs
noarpymnma (A-rpymnmna)» u «mobounas nmoarpynna (b-rpymma)y, Maneie u



OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa XuMuueckux osaementoB . .
MenjeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio IeKTPOHOB
U PaCTIPEIEIICHHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

e KJIACCH(PUIIMPOBATh XUMHYECKUE IJIEMEHTHI, HCOPTAHMYCCKHE BEIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapakTepHU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasi ONMMCAHNE MPUMEPAMU MOJICKYIISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3INYHBIX YCIOBHUSAX;

e BBIYUCIITH OTHOCHUTCIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

e TPUMCHATH OCHOBHBIC OTICPAIIMHA MBICIUTEIHPHOU NEATCILHOCTH — aHAJIu3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YYCHHSI CBOWCTB
BCIIECTB M XHWMHYECKHX pEaKIMi, eCTECCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CIEAOBaTh TMpaBWJIaM  TIOJB30BaHUS ~ XMMHUYECKOW  TOCYAOM U
7abopaTopHbIM  000pYJIOBaHMEM, a TaKKe TMpaBUjiaM OOpaImieHus C
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIIUSMH II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TONYYCHUI0O WU COOMPAHHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIETIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K xoHIy oOydenus B 9 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pacKpbIBaTh CMBICII OCHOBHBIX XHWMHMYECKHX TMOHSATHH: XUMHYECKUUI
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEMIECTBO, BAJICEHTHOCTh, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIICHb



OKHUCJICHHS, XUMUYECKasl PEaKITNs, XUMUIECKast CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] IUCCOLUUALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE€ paBHOBecHe, OOpaTUMble U
HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
METAJIMYECKas), KpUCTANIMYECKash penieTka, KOpPpOo3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XHMHUYECKOW peaKkUuuu, MPEAeiabHO JOMyCTUMAas
koHueHTpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XHUMHYECKYI0O CHMBOJIUKY JUISI COCTaBJCHUS (opmys
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OMPENIENATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTNpeNIIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMUECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn Ilepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBAaTh W XapaKTepHU30BaATh
tabnnunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «rmododyHas
noarpymnmna (b-rpynma)», manbie u OonbIMe TMEPUOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEpUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacnpenesieHue WX 10 DJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYNN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE PeaKIuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIIHMH
BEILECTB, MO TEMJIOBOMY 3(PQEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX IJIEMEHTOB);



XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJITBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIii;

COCTaBIISAITh YPAaBHEHUSI JJEKTPOIUTHYECKOW JUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBA3U MEXK/y BEUIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUUn
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ITHX PEaKIUii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISAPHYIO M  MOJISIPHYIO MaccChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO 3JIEMEHTa 10 (GopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKInu;

COONIOaTh  MpaBUjia  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paToOpHBIM  O0OPYJIOBAaHMEM, a TakXke TNpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH II0 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYEHUI0O WU COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIC OIEpAIlMH MBICITUTEIIBHON NEATCILHOCTH — aHAJH3
U CHHTE3, CpaBHEHHE, O0O0OOIlEHHE, CHUCTEMATHU3AIlMI0, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€d — I WU3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHBbIC METOJbl TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne KoumnuecTBo yacos
DJIeKTPOHHbBbIE
HaumeHoBaHue pa3ieioB (undposbie)
n KoHTpoJibH IIpakTHYeck
U TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
/ ble padoThI ue padboTsbl
pecypchl
n
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMust — BakHast 00J1aCTh
bubmuorexa [JOK
1. €CTECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f418
1 MIPAaKTHUYECKON 37¢
JEATEIILHOCTH Y€I0BEKA T
1 BemectBa u xumMuueckue bubmmorexa HOK
2' A 15 1 https://m.eds00.ru/7f418
peaitt 37c
Hroro 1o pasneny 20

Pa3nes 2. BaskHelimme npeacTaBuTe I HEOPraHUYeCKUX BelleCTB

5 Bosayx. Knciopon but6mmoreka [IOK
' yx- PO 6 https://m.edso00.ru/7f418
1 ITonsarme 00 okcumax
37c
but6mmoreka [IOK
2. B 11
OLOPOAL.LIOHATHE O 8 1 https://m.edsoo.ru/7f418
2 KHACJIOTaX U COJIAX
37c
but6mmoreka [IOK
2. Boma. P I
o1a. FACTBOpBL. HIOHATHE 5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaHUAX 376
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5 OCHOBHBIE KJIACChI bubmuorexa [JOK
4' HEOPTraHUYECKHUX 11 1 1 https://m.edsoo.ru/7f418
COeINMHEHNH 37¢c
Htoro mo pazneny 30

Pasznea 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucremMa xumu4ieckux djiementon /. U.
MenaeneeBa. CTpoeHue aToMOB. XUMH4YECKas CBA3b. OKUCINTEILHO-BOCCTAHOBUTEIbHbIE PeaKIMU

[Tepuonnueckuii 3aKOH U
3 [lepuoauueckast cucrema bubnuoreka [JOK
1' XMUMHUYECKHX 3JIeMEHTOB JI. 7 https://m.edso00.ru/7f418
N. Menaeneea. Ctpoenue 37c
aToma
XuUMHUY€ecKas CBA3b.
3. OkucauTenbHO- bubmorexa [JOK
8 1 https://m.edsoo.ru/7f418
2 BOCCTAHOBUTEIIbHBIE 37¢
peakuumn
bu6mmoreka [IOK
Utoro no pazneny 15 https://m.edso0o.ru/7f418
37c
but6mmoreka [IOK
PesepBHOoe Bpems 3 https://m.edsoo.ru/7f418
37c
OBUIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOT'PAMME
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9 KJIACC

Ne KoumnuecTBo yacos
DJIeKTPOHHbBbIE
HaumeHoBaHue pa3ieioB (undposbie)
n KoHTpoJibH IIpakTHYeck
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
/ ble padoThI ue padboTsbl
pecypcsl
n
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuu
[ToBTOpEeHME U yriayonenue bubnuorexa [HOK
3HAaHUH OCHOBHBIX Pa3/ciIOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
bubmuorexa [JOK
OcHOBHBIE 3aKOHOMEPHOCTHU
- 4 https://m.edsoo.ru/7f41a
XUMHUYECKUX PEaKIUi
636
DNEeKTpOoUTHYECKAs bubnmnoreka [JOK
IHUCCOLAUI. XUMHUYECKHE 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B pacTBOpax 636
Uroro no pazgeny 17
Paspnen 2. Hemera/uibl M UX COeIMHEHUS
OO01mmas xapakTepucThKa bubnuotexa [JOK
XUMHYECKUX IJIEMEHTOB 4 1 https://m.edsoo.ru/7f41a

VIIA-rpynnsl. ['anorenst

636
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OO6m1as XxapakTeprucTruKa
5 bu6nuoreka [IOK
: XUMUYECKUX DJIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpynmsl. Cepa u eé 636
COCIMHCHMUS T
OO6m1as XxapakTeprucTruKa
2 P P bubnnoreka IIOK
' XUMITACCII SJICMEHTOB 7 https://m.edsoo.ru/7f41a
3 VA-rpynmsl. A3ot, ¢pochop 636 T '
U UX COCIUHCHUS T
OO01mas xapakTepUuCTUKA
2 P P bubmorexa [JOK
: XHMHYECKHX AJICMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yraepon u 636
KPEMHUN U KX COCTUHEHUS T
Hroro o pasneny 25

Pasngena 3. MeraJiIbl 41 MX COeIMHEHU A

3 bu6nuoreka [IOK
1' OO611re cBOMCTBA METAIIOB 4 https://m.edsoo.ru/7f41a
636
. but6mmoreka [IOK
3. Ba)KHeI/IHII/Ie METAJJIBI U UX
16 https://m.edsoo.ru/7f41a
2 COEIMHEHUSA
636
Wroro no pazueny 20

Pasznea 4. Xumus 1 oKpyskammas cpeaa
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bu6nuoreka [IOK

4. B
CLICCTBA T MATCPHAIL! B 3 https://m.edsoo.ru/7f41a
1 JKWA3HU YeI0BeKa
636
Hroro mo pazneny 3
bu6nuoreka [IOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a
636
OBILEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
J KoaunuecTBO 4acos
Jara DJIeKTPOHHbIE
1T Kourpoa IpakTuye uudposbie
/ eMa ypoka Bce HU3y4eH 5
ro bHBIC CKHue st oopa3oBaTte/lb
I padoThI padoThI HblIe pecypchbl
bubanoreka
[Ipeamer xumun. Pons xumuu B 1 02.09.2 LIOK
JKU3HU YelioBeka. Tesa U BemecTBa 02;1 ' https://m.edsoo.r
u/ff0d210c
bubanoreka
ITousTne o MeTo1ax IMO3HAHUS B 1 03.09.2 I_[OK
XUMHHA 02;1 ' https://m.edsoo.r
u/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBuia Bubauoreka
paboThl B 1a00paTOpUn U IPUEMBI 1 09.09.2 LIOK
o0OpareHus ¢ 1a00paTOPHBIM 02;1 ' https://m.edsoo.r
000pyI0BaHUEM» u/ff0d23dc
bubanoreka
Yuctele BemecTBa U cMecd. Crroco0bl 1 10.09.2 HOK
pasjiesieHus cMecei 02;1 ' https://m.edso0.r

u/ff0d26ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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[IpakTuyeckas padora Ne 2

bubauoreka

«Paznenenue cmeceit (Ha mpumepe 16.09.2 HOK
. 024 https://m.edsoo.r
OUYMCTKH ITOBAPEHHOM COJIN)» u/ff0d28c8
bubnmoreka
ATOMBI U MOJIEKYJIBI 17.09.2 HOK
024 https://m.edsoo.r
u/ff0d2a6¢
bubnuoteka
XHUMHYECKHE DIIEMEHTEL. 3HAKHU 23092 L{OK
(CMMBOJIBI) XUMUYECKUX IEMEHTOB 02'4 ' https://m.edsoo.r
u/ff0d2be8
bubnuoteka
[IpocTsie 1 cl0XKHBIE BEIECTBA 24.09.2 HOK
024 https://m.edsoo.r
u/ff0d2a6c
bubnuoteka
ATOMHO-MOJIEKYJISIPHOE YUEHHE 30.09.2 [OK
024 https://m.edsoo.r
u/ff0d2d50
bubnmnoreka
3aK0H TTOCTOSIHCTBA COCTaBa BEIIECTB. OK
Xumunueckas popmyina. BaneHTHOCTD 01.10.2 1
https://m.edsoo.r
aTOMOB XUMHUYECKHUX JIEMEHTOB 024
u/ff0d2eae
bubnuoteka
OTtHocuTenbHAs aTOMHAs Macca. 07.10.2 [HOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca 02;1 ' https://m.edso0.r

u/ff0d323c
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https://m.edsoo.ru/ff0d28c8
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bubauoreka

MaccoBas 10J11 XUMHUY€ECKOTO 08.10.2 LIOK
9JIEMEHTA B COCIMHEHUH 02;1 ' https://m.edsoo.r
u/ff0d350c
Bubnuoreka
Komnnuectso Bemectsa. Moinb. 14.10.2 LIOK
MossipHas macca 02'4 ' https://m.edsoo.r
u/ff0d5230
bubanoreka
dusugeckue U XUMUYECKUE SIBJICHUS. 15.10.2 LHOK
Xumuueckas peakuus 02'4 ' https://m.edsoo.r
u/ffod37fa
bubanoreka
IIpu3Haky U ycaoBUs NPOTEKaHUS 21.10.2 [HOK
XUMHUYECKHX PEAKIUH 02;1 ' https://m.edsoo.r
u/ff0d3al6
bubanoreka
3aKOH COXpaHEHHs MAacChl BEIIECTB. 99 10.2 IIOK
XHUMHUECKUE YPABHEHUS 02;1 ' https://m.edsoo.r
u/ffod3b88
bubanoreka
BrrunciieHus KOJIn4ecTBa, MacChl OK
BEILECTBA 110 YPABHEHUSM 28.10.2 ﬁtps;//m edso0.r
XUMUYECKHUX PEaKIuid 024 u/F0d5708
Bubnuoreka
Knaccudukanust xumMmuaeckux OK
peakiuii (CoeuHeHus, Pa3I0KEHNUS, 29.10.2 Ett o-//m.edsoo.r
3aMelleHus1, oOMeHa) 024 PSS '

u/ff0d3f34
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M. B. JIoMOHOCOB — y4€HBIN-

bubauoreka

sHIMKIOoNeauCcT. O600ImeHre 1 11.11.2 HOK
. 024 https://m.edsoo.r
CUCTeMAaTH3AIHsI 3HAHHHA L/f0d40cA
bubnmoreka
KonTponpHas padora Nel mo teme 12.11.2 LIOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN 02;1 ' https://m.edsoo.r
u/ff0d4290
bubnuoteka
Boznyx — cmech razoB. Cocras
[HOK
Bo3ayxa. Kucnopoa — snemeHT u 18.11.2
0 024 https://m.edso0.r
npoctoe BeiecTBo. O30H u/ff0d448e
. bubnuoreka
OuznyecKkue 1 XUMUIECKHE CBONCTBA OK
KHCTIopo/ia (peakiuy OKUCIICHUS, 19.11.2 1
). 11 6 024 https://m.edso0.r
ropenue). [lonstue 06 oxcumax u/F0d4614
bubnuoteka
CriocoObI MOTy4eHHs KHCIOpOo/ia B
[HOK
1ab0paTOPUN U TPOMBIIIICHHOCTH. 25.11.2
I 024 https://m.edsoo.r
PUMEHECHHE KHCIIOPO/1a u/F0d497a
TennoBoit 3¢ hexT XuMuIecKoi bubnuoreka
peakiuu, MOHATHE O 26.11.2 [HOK
TEPMOXUMHUYECKOM YPaBHCHUH, HK30- 02;1 ' https://m.edso0.r
u/ff0d4790

N DQHAOTCPMHUYCCKUX PCAKIIUAX
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TormBo (He(Th, yroib U METaH).

bubauoreka

3arpsi3HeHUE BO3/1yXa, CIIOCOOBI €T0 02.12.2 HOK
024 https://m.edsoo.r
PEIOTBPAIIICHHS W/ffodacaa
[IpakTudeckas padora Ne 3 mo Teme BHO6£H0TeKa
«[lomyuenue u cobupanue 03.12.2 1
. 024 https://m.edsoo.r
KHCJIOPO/1a, H3y4ECHUE eTO CBOMCTBY» U/f0ddae2
bubnuoteka
Bonopoa — snemeHT u npocroe 09.12.2 LIOK
BeniectBo. Haxoxaenue B mpupoze 02'4 ' https://m.edsoo.r
u/ff0d4dd0
bubnuoteka
OuznyecKkue 1 XUMUIECKHE CBONCTBA 10.12.2 IIOK
Bozoposa. [Ipumenenune Boaopoaa 02;1 ' https://m.edsoo.r
u/ff0d4dd0
bubnuoteka
[TonsaTHe 0 KUCTOTAaX U COJIAX 16.12.2 HOK
024 https://m.edsoo.r
u/ff0d50d2
bubnuoteka
Crioco6bI ostyyeHust BOA0Poia B 17.12.2 LIOK
nabopaTopun 02;1 ' https://m.edso0.r
u/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme bubmotexa
L[IOK
«[Tomyuenue u cobupanue BoJ10poJa, 23.12.2
. https://m.edso0.r
H3Yy4YEHUE €TO CBOMCTBY» 024

u/ff0d4f42



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

bubauoreka

MomnsipHblii 00bEM ra30B. 3aKOH 24.12.2 [HOK
ABorazipo 02;1 ' https://m.edsoo.r
u/ff0d542e
.. bubanoreka
Brruncienus 00bEMa, KOJIMUECTBA
[HOK
BEIIIeCTBa ra3a Mo ero u3BeCTHOMY 30.12.2
.. https://m.edsoo.r
KOJIMUECTBY BEIIECTBA HIIK 00BEMY 024 u/F0d5520
.. bubnnoreka
Brrunciienus 00EMOB ra3oB 110 LIOK
ABHCHMIO PEaKI[UX Ha OCHOBE
ypastt Hpé "p i . https://m.edsoo.r
3aK0HA 00BEMHEIX OTHOIICHUI Ia30B u/Ff0d5708
bubnnoreka
dusndyeckre U XUMUYECKIE CBOMCTBA I[HOK
BOJBI https://m.edsoo.r
u/ff0d587a
bubnnoreka
Cocras ocHoBanwuii. Ilonsatne 00 ILIOK
VHJAKATOpax https://m.edso0.r
u/ff0d59e2
Bopna xak pacTBopuTENS. bubnnoreka
HacrimeHnasie 1 HeHACBIITICHHEIC HOK

pacTBOpBl. MaccoBas 07151 BEIIECTBA
B PacTBOpE

https://m.edsoo.r

u/ff0d5b40



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

[TpakTrueckas padora Ne 5 mo Teme bubnmnoreka
«ITpuroroBiieHHE PacCTBOPOB C [HOK
onpeaeséHHON MacCOBOM J101eH https://m.edsoo.r
PacTBOPEHHOI'O BEIECTBA» u/ffod5eba
bubnuoteka
Kontponbenas pabora Ne2 mo teme LIOK
«Kucnopox. Bonopoa. Boga» https://m.edsoo.r
u/ff0d6342
bubnuoreka
OKkcHbl: cOCTaB, KiIacCU(PUKAIINS, LIOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d664e
[TonyueHne n XuMU4YECKHE CBOMCTBA bubmorexa
KHCJIOTHBIX, OCHOBHBIX 1 HOK
https://m.edsoo.r
aM(pOTEpHBIX OKCHIOB u/FfOd664e
bubnuoreka
OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, I[IOK
HOMEHKJIaTypa https://m.edso0.r
u/ff0d67ca
bubnuoteka
[Tony4yeHue u XUMHUYECKUE CBOMCTBA IHOK
OCHOBaHUH https://m.edsoo.r
u/ff0d67ca
bubnuoteka
Kucnotsr: cocraB, kitaccudukanms, HOK

HOMEHKJIaTypa

https://m.edsoo.r
u/ffOdfee2



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

[TonmydyeHue 1 XMMHYECKHE CBOMCTBA
KHUCJIOT

bubnnoreka
LHOK
https://m.edsoo.r
u/ffOdfee2

Conu (cpenHue): HOMEHKIATYpa,
CIIOCOOBI MOJTYyYEHUS, XUMUYECKHE
CBOMCTBA

bubnnoreka
LHOK
https://m.edsoo.r
u/00ad9474

[IpakTuyeckas pabora Ne 6. Pemenue
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUUECKHUX
COEIUHEHUI)

bubnuoreka
HOK
https://m.edsoo.r
u/00ad9b7c

I'enernueckas CBA3b MEXKIY KiacCaMHU
HEOPraHWYECKUX COCIMHEHUI

bubnuoreka
[HOK
https://m.edsoo0.r
u/00ad9a50

O000111eHHE U CUCTEMATU3 AL
3HAHUH

bubnuoreka
HOK
https://m.edsoo.r
u/00ad9ch2

KonTtponbHast padora Ne3 o teme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coeTuHEHU"

buoOmmoreka
HOK
https://m.edsoo.r

u/00ad9ela



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

[IepBble NOMBITKU KIACCHU(PUKALUU

bubanoreka

XUMHUYECKHX 3JIeMeHTOB. [loHsaTHE O LOK
rpynmnax CXOJHbIX 3JIEMEHTOB https://m.edsoo
u/00ad9ffa
[Iepnoanueckuii 3aK0H U bubnuoreka
Iepuoauyeckas cucrema LIOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.r
Memeneesa u/00ada52c
bubnuoreka
[Iepuoasl, rpynnel, MOATPYIIIIBI LIOK
https://m.edsoo.r
u/00ada52c
bubnuoreka
Crpoenne atoMoB. CoCcTaB aTOMHBIX [HOK
anep. M3oronsl https://m.edsoo.r
u/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI04eK bubmorexa
aToOMOB 3JIeMeHTOB [lepnonnueckoin HOK
cucremsl [I. 1. Menpeneesa httos.//m.eds00.t
u/00adabbc
XapakTeprucTuKa XUMHYECKOTO bubnuoreka
3JIEMEHTA 110 €TI0 MOJI0KCHHIO B HOK
ITepnonnueckoii cucreme /1. Y. https://m.edsoo.r
Menneneena u/00ada824



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

3nauenue [leproanyueckoro 3akoHa
JUTSL pa3BUTHS HAYKH U TPAKTHKU. J1.
N. MenneneeB — y4€HbIi, Me1aror u
rpaKJIaHUH

bubnnoreka
[HOK
https://m.edsoo.r
u/00ada96e

DIEKTPOOTPUIIATEILHOCTh AaTOMOB
XUMHYECKHUX 3JIEMEHTOB/
Bcepoccuiickas mpoBepouHas paboTa

bubnnoreka
HOK
https://m.edsoo.r
u/00adaab8

MNonnas xummrdeckas CBA3b

bubnuoreka
LHOK
https://m.edsoo.r
u/00adac34

KoBanenTHas MMoJIsApHasd XUMUYCCKast
CBA3b

bubnuoreka
LHOK
https://m.edsoo0.r
u/00adaab8

KoBanentnas HenomnsipHas
XUMHYECKasl CBS3b

bubnuoreka
LHOK
https://m.edsoo.r
u/00adaab9

CreneHp OKUCICHUS

bubnuoreka
HOK
https://m.edsoo.r
u/00adae28

OKHUCIUTENHLHO-BOCCTAHOBUTEIILHEBIE
peakiuu

bubanoreka
HOK
https://m.edsoo.r
u/00adb076



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

bubauoreka

LHOK
OKHCIUTEIN U BOCCTAaHOBUTEIN 1
https://m.edsoo.r
u/00adb076
KonTponsHas padora Ne4 mo teme bubimorexa
LHOK
«Ctpoenue aroMa. XuMUUYECKast 1
https://m.edsoo.r
CBASY u/00adh486
bubnuoreka
Peseprublit ypok. O60011eHuE U 1 LIOK
CHCTEeMaTH3aIus 3HaHUU https://m.edsoo.r
u/00adb33c
bubnuoreka
PesepBHslit ypok. O6001IeHNE U 1 IIOK
CHCTEeMAaTH3aIis 3HAaHUU https://m.edsoo0.r
u/00ad9ch?2
bubnuoreka
PesepBuslit ypok. O600111eHNE U 1 IIOK
CHCTEeMaTH3aIus 3HaHUU https://m.edsoo0.r
u/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

9 KJIACC

N KoaudecTBO yacoB
i DJIEKTPOHHbBIE
ara
KonTpoas uudposbie
Tema YpoKka Bce p HpaKanec H3Yy4YeH
Hble o0pa3oBaTe/ibH
ro Kue padorpl | HA
n padoThI ble pecypchbl
Ilepnonnueckuil 3aK0H. bubnmnoreka
[Tepnoauueckas cucrema 1 LHOK
XUMHUYECKUX 3jieMeHTOoB [[. 1. https://m.edsoo.ru
Meunneneena /00adb59e
3aKOHOMEPHOCTH B Bubmnoreka
N3MEHEHHHU CBOMCTB 1 IHOK
XUMMHYECKUX DJIEMEHTOB https://m.edsoo.ru
MEPBBIX TPEX MEPHUOOB /00adb6b6
Bbubnuoreka
Knaccudukanus u OK
HOMEHKJIaTypa 1 1
HEOPraHUYECKHUX BEIIECTB https://m.eds00.
p t /00adh7e2
. Bubnuoreka
Bunapr XxuMu4ueckoii cBA34 U OK
THUIIBI KPUCTATITHIECKUX 1 1

pEETOK

https://m.edsoo.ru
/00adbac6



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

KonTtponsHas padora Nel mo
teMe «lloBTOpeHue u
yriy0JieHue 3HaHUu!
OCHOBHBIX pa3zesioB Kypca 8

Kjaccay
bubmnnoreka
Kiaccupukanuss XuMHIeCKux LOK
CaKIIMH 110 pa3IUuIHBIM
P P https://m.edsoo.ru
MpU3HaKaM
P /00adhchO
ITonsTHE O CKOpPOCTH bubnuorexa
XUMHUYECKON PEaKLMH. IHOK
IToHATHE O TOMOTEHHBIX U https://m.edsoo.ru
re€TEPOTCHHBIX PEAKIUSIX /00adbe9a
ITorsATHE O XUMHUUECKOM
paBHOBecHH. DakTOpHI, Bubmuoreka
BITUSIONINE HA CKOPOCTh HOK
XUMUYECKON PEAKLIUU U https://m.edsoo0.ru
MOJI0KEHUE XUMUUYECKOTO /00adc28c
paBHOBeECHUS
Bbubnnoreka
OKHCIUTEIBHO- 1HOK

BOCCTAHOBUTCIIBHBIC PCAKITNN

https://m.edsoo0.ru
/00adcade



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

Teopust 37EKTPOTUTUYECKOMN

BbubGnuoreka

1HOK
nuccormanuy. CUiIbHEIE U
cl1a0bIe DIIEKTPOJIUTEL https://m.eds00.1u
p /00adcd68
Bubnuoreka
HoHHbIE ypaBHEHHS peakuui 10K
https://m.edsoo.ru
/00add448
XUMHYECKHE CBOUCTBA KUCIOT
o Bubianoreka
1 OCHOBAHUH B CBETE
o 1HOK
MpeACTaBICHUI 00
S TCKT PO THICCKOI https://m.edsoo.ru
p /00add5d8
IUCCOLIUAIINU
XHUMHUYECKHEe CBOMCTBA cojiel bubnuoreka
B CBETE NPEJICTABIECHUH 00 HOK
3JIEKTPOJINTUYECKON https://m.edso0o0.ru
JMCCOLUALNU /00add8b2
Bubianoreka
N N 1HOK
OHSTHE O TUIPOJIU3E COJICH
https://m.edsoo.ru
/00add9d4
Bubianoreka
O0600menue u 1HOK

cUCTeMaTHu3anus 3HaHUU

https://m.edso0.ru
/00addd12



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
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https://m.edsoo.ru/00addd12

ITpakTuueckas padota Ne 1.

Bubanoreka

«Pemenue HOK
OKCIIEPUMEHTAIIBHBIX 33124 tps.//m.edis00. 11
/00addbfa
KonTponbnas pabota Ne2 no bubnmoreka
TeMe «DJIEKTPOIINTHYECKAs IHOK
JHUCCOIMAIUS. XUMHUYECKUE https://m.edsoo.ru
peaKIuu B paCTBOPax» /00addec0
bubnuoreka
OO61as xapakTepuCcTHKa
rajlorTeHOB. X MMHYCCKHE HOK
. https://m.edso00.ru
CBOMCTBA Ha MIpUMEPE XJI0pa 100addfe2
XmopoBogopoa. ComsiHast Bbubnuoreka
KHCJIOTA, XUMHUYECKHE 1HOK
CBOMCTBA, MTOJIy4EHHUE, https://m.edsoo.ru
IIPUMEHEHHUE /00adel104
[TpaxTuueckast pabora Ne 2 o bubnuoteka
teme «llomydenune coysaHoM IHOK
KHUCJIOTBI, U3y4YEHHE €€ https://m.edso00.ru
CBOMCTB» /00ade348



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

Brraucnenus no ypaBHEeHUSIM bubnmoreka
XUMUYECKUX PEaKUUi, ECIIH HOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru
U30BITKE /00ade488
bubnuoreka
OO6m1as xapakTepucTuKa HOK
anemeHToB VIA-rpymnmbl https://m.edso00.ru
/00ade64a
AJoTponHbie MOIU(UKAITIN bubnmoreka
cepbl. Haxoxnenue cepel 1 e€ HOK
COCJIMHEHUH B MIPUPOJIE. https://m.edsoo.ru
XMMHYECKHE CBOMCTBA CEPBI /00ade64a
bubnmnoreka
CepoBoaopoj1, CTpOEHHUE,
bu3nYecKue 1 XUMHIECKIE LOK
. https://m.edsoo.ru
cponcTBa /00ade802
Oxkcuasl cepsl. CepHas bubnuoTteka
KUCIIO0Ta, GU3NUECKUE U HOK
XMMHYECKHUE CBOMCTBA, https://m.edsoo.ru
/00adea28

IMPUMCHCHUC



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

Xumudgeckue pfakuuu,
JC)KaIKME B OCHOBEC

Bbubimnoreka
IPOMBIIIICHHOTO CI10c00a 1OK
OJIY4CHUS CEPHOM KUCIIOTEL.
X v ecKoe 3pa SHeHIe https://m.edsoo.ru
MUY IPA3HEHU
. p /00adec8a
OKPY>KaIOIIEeH Cpebl
COCTMHCHUSMU CEPBI
Bubianoreka
Brrancnenue MmaccoBoit goiu HOK
BBIX0/J1a IIPOJIYKTa PEAKLIUH https://m.edsoo0.ru
/00adec8a
OO01mas xapakTepuCcTHKa
bubmnoreka
3J1eMEHTOB VA-rpynmsl. A30T, 10K
acIpocTpaHeHHe B IPUPOJIE,
I;) . pec pe Ie)cp . https://m.edsoo.ru
U3UUYECKUE U XUMUYECKU
. /00adeeab
CBOIiCTBa
Bubnuoreka
AMMHuak, ero ¢puznueckKue u
" 1HOK
XUMHYECKHE CBOMCTBA,
OTVCHIE cHeHIE https://m.edsoo.ru
[OJIyYEHHUE U IPUMEHEHN
ya p /00adf004
Bubnuoreka
[TpaxTuueckast paborta Ne 3 o
1HOK

teMme «[lonyuenne ammuaka,
M3y4YEHHE €r0 CBOMCTBY

https://m.edsoo0.ru
/00adf180



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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A3oTHas KHCIO0Ta, €€

Bubanoreka

bu3HYECKUE U XUMUIECCKHE HOK
cBOHCTEA https://m.edsoo.ru
100adf306
Hcnonp30BaHre HUTPATOB U
COJIed aMMOHHS B KAYECTBE bubnuorexa
MUHEPAIBHBIX YIOOPEHUI. IHOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo0.ru
OKPY>KaIOIIEH Cpebl /00adf518
COCTMHEHUSIMHU a30Ta
®dochop. Oxcua pocdopa (V) bubnuoreka
u GocopHas KUCIOTa, LIOK
¢du3nueckre 1 XUMHUYECKHE https://m.edso0o0.ru
CBOMCTBA, ITOJIy4YECHHUE /00adf68a
Hcnonws3oBanue dpocdatos B bubnuoTteka
KayeCTBE MUHEPAIbHBIX HOK
ynoOpeHuit. 3arpsi3HeHue https://m.edsoo.ru
NpUPOIHOH cpenbl hocharamu /00adfc20
Yraepon, pacipocTpaHEeHHE B bubsmotexa
HOK

npupoje, Gu3nYecKue u
XUMHUYECKHUE CBOVICTBA

https://m.edso0.ru
/00adfd9c



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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Okcuapl yraepoja, ux

bubnmoreka
du3nvecKrue 1 XUMHUYECKHIE OK
CBOMCTBA. DKOJIOTHYECKUE ]fi[t <-//m.edsoo.rU
npo0JIeMbl, CBA3aHHBIE C IOOK;d. febé '
okcusom yriepoaa (IV)
bubnmoreka
, HOK
VYrosbHas KUCIIOTA U €€ COJH httos://m.edsoo.r
s://m.edso00.ru
/00ae006¢
[IpakTuueckast padora Ne 4 o
" bubnnoreka
teMe "llonyuenue 10K
JICKUCJIOTO Ta3a.
” https://m.edso0o0.ru
KauectBennast peakuus Ha 100260276
KapOoHaT-HOH"
bubnuoteka
[TepBoHavanbHbIe MOHATHS 00 1IOK
OpPTaHMYECKUX BEIIECTBAX KaK
https://m.edsoo0.ru
0 COeIMHEHUSX Yriepoaa IOODanS 46
bubnuorexa
HOK

Kpemuuii u ero coenuHeHust

https://m.edso0.ru
/00ae080a



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

[TpakTuueckas padota Ne 5.

Bubnuoreka
Penrenue
1HOK
SKCIEPUMEHTAIBHBIX 33134 110
B . https://m.edsoo.ru
TeMe «Baxxueiimue
/00ae0bf2
HEMETAJIBI U UX COEIUHEHUI
bubmnoreka
KonTponbnas pabota Ne3 mo OK
TeMe «Bakneimue 1
https://m.edsoo.ru
HEMETAJUIBI U UX COEINHEHUI
/00ae0el8
OO0m1as XxapakTepuCcTUKa
XUMHUYECKHUX DIIEMEHTOB —
bubnuoreka
MeTaIoB. MeTamnueckas OK
CBSI3b U METaIn4yecKas I
. https://m.edsoo.ru
KpUCTAINYeCcKas PEIIETKaA.
P P /00ae103e
dusnyeckue cBOUCTBA
METAJJIOB
XUMHYECKHE CBOMCTBA Bubnuoreka
METAJIOB. 1HOK
DNEKTPOXUMHUYECKUH psift https://m.edsoo0.ru
HaIpsHKEHUH METAILIIOB /00ael156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OO6mue cnocoOb! MOTYYEHUS

MeTaiioB. CrijiaBbl. bubnuorexa

Brruncnenus no ypaBHeHUsAM 1HOK

XUMUYECKHUX PEAKLUM, ECIIH https://m.edsoo0.ru

OJINH U3 PEareHTOB COACPKUT /00ae1156

MIPUMECH
bubnuoreka

[TonsiTre 0 KOppo3uun 1HOK

METaJIoB https://m.edsoo.ru
/00ae1278
bubnuorexa
HOK

€JI0YHBIE METAJIIIbI

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

OKcuabl U TUAPOKCUIBI HOK

HaTpHs U Kaaus https://m.edso0o0.ru
/00ae14b2
bubnmmoreka

[[lenoyHoO3eMeENbHBIE METATIITBI ITOK

— KaJlbIIU{ ¥ MarHui https://m.edsoo.ru
/00ae15e8
bubnuorexa

Baxneiime coefluHEHUS ILHOK

KaJIbIUs https://m.edsoo.ru
/00ae15e8

O06o0061EHNE U
CUCTeEMAaTHU3anus 3HaHUN



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

Bubanoreka

JKéctkocTh BOJBI M CITOCOOBI [HOK

€€ yCTpaHEeHHUst https://m.edso00.ru
100ae1886
bubnuoreka

[IpaxTuueckas padora Ne 6 o 10K

e

TEME e?TKOCTL BOI[H"H https://m.edsoo.ru

METO/IbI €€ YCTPaHEHUS /00ae1aes
bubmmoteka

AtoMUHUT LIOK
https://m.edsoo.ru
/00aelc64
bubnuoreka

AmodorepHble cBOIcTBa HOK

OKCHJIa M THIPOKCUA https://m.edsoo.ru
/00aelc64
bubnuoreka
HOK

XK

e1eso https://m.edso0o0.ru

/00ae1d86
bubnuoreka

Oxcuipl, TMAPOKCHUIBI U COJIN HOK

xenesa (II) u sxenesa (I1) https://m.eds00.ru
/00ae35e6

O060061EHNE U
cUCTeMaTHu3anus 3HaHUU



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

[TpakTuueckas padota Ne 7.

Bubnuoreka
Pentenue
HKCIIEPUMEHTAIILHBIX 33/1a4 110 HOK
B . https://m.edsoo.ru
TeMe «BaxHenIe MeTauisl U
/00ae3de8
UX COEIUHEHUIY
Brruucnenus mo ypaBHEHUSIM
XUMUYECKHUX PEAKLUM, ECIIH
Bbubianoreka
OJINH U3 PEareHTOB JaH B OK
M30BITKE U COAEPIKUT 1
B https://m.edsoo.ru
npuMecH. BeraucineHus
pumectt. /00ae1750
MacCOBOH JOJIHM BBIXOJIa
MPOJIYKTa Peakluu
0O00011eHuEe U
cUcTeMaTu3alus 3HaHu
KonTtponbshnas padora Ne4 o
TeMe «BaxHenmune MeTaiibl U
UX COEIUHEHUI
bubnnoreka
BemectBa u matepuansl B oK
IOBCEIHEBHOM XKU3HU I
https://m.edsoo.ru
qeJ0BeKa
/00ae3f50
Bbubnuoreka
XUMHUYECKOE 3arpsi3HEHNE LIOK

OKPYKaroIlEeH cpebl

https://m.edso0.ru



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

/00ae4270

Bbubnuoreka

6 | Ponp XuMuu B pereHuu 1 [IOK

5 | sKoJIorHYecKuX mpoodiemM https://m.edsoo0.ru
/00ae4270
Bubianoreka

6 | PesepsHsIii ypok. O6001ICHNE 1 I[IOK

6 U cUCTEMAaTH3alis 3HaHUH https://m.edsoo.ru
/00ae0d0a
Bbubianoreka

6 | PesepsHbIii ypok. O6001ICHNE 1 IHOK

7 U CUCTeMaTHu3arus 3HaHUN https://m.edsoo.ru
/00adb33c
Bbubnuoreka

6 | PesepsHbIil ypok. O6001ICHNE 1 ITOK

8 | u cucremarmu3amys 3HAHUH https://m.edsoo.ru
/00ad9ch2

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET






