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MNOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1O XWUMHUH Ha YPOBHE OCHOBHOTO OOIIET0 oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON IPOrpaMMbl OCHOBHOTO 00111eTr0 00pa30BaHus, MPEACTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBEe (eaepanbHOl padodeil mporpamMmbl
BOCITUTAHUS M C yYETOM KOHIICTIIIUU TMPETIOAaBaHUs YICOHOTO MpeaMeTa « XUMUsD)
B 00pa3oBaTeNibHbIX opranuzanuax Poccuiickoii @enepanuu.

[Iporpamma mo xumuu AAET MPEJCTABICHUE O IENAX, OOIIel cTpareruu
oOyuyeHusi, BOCIHUTAHUS U Pa3BUTHS OOYy4AIOUIMXCA CPEACTBaMU y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s3aTENbHOE IPEAMETHOE COZEpKAHUE,
MpeAyCMaTPUBAET pACIpPEIEICHUE €ro Mo KiaccaM W CTPYKTYpUpPOBAaHHUE IIO
pazienaM M TeMaM IMPOrpaMMbl MO XUMHUH, OMPEACISIET KOJIUYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKU COJICp>KaHMUs, PEKOMEHTyEMYIO
MOCJEAOBATENBHOCTh M3YYEHHS XHUMUU C YYETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO TMpoOIlecca, BO3PACTHBIX
OCOOEHHOCTEM O0O0yYaroluXCsi, OIpeAeNseT BO3MOXKHOCTH TpeaMera s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOEHHUS OCHOBHON 0Opa3oBaTeIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBAHMM K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE LIeJIeH M3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEITEIbHOCTH OO0YyYalolerocsi Mo OCBOCHHUIO
y4eOHOT0 CO/IepKaHUsI.

3HaHUWE XWUMHUHU CIY>)KUT OCHOBOM 1Ji1 (hOPMUPOBAHUS MHUPOBO33PEHUS
oOy4aronierocsi, €ro MnpeAcTaBiIeHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BaXKHYIO
posib urpatoT GOopMUPYEMbIE XUMUEH MPEJCTABICHHUS O B3aMMONPEBPAIICHUIX
PHEPTrUM M 00 SBOJIOIMHU BEIHICCTB B MPUPOJE, O IMYTAX PEUICHUs TI00aTbHBIX
npoOJieM yCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOI U 3KOJOTUYECKON O€301aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuyeHune xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXHOCTEM i1 caMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHHNE MBIIIJICHUS U TBOPUECKHUX CITIOCOOHOCTEM
oOydJaronuxcsi, HABBIKOB HMX CAMOCTOSTEIBHOW y4eOHOW JCSTEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOJIUMBIX KaK B
MOBCEIHEBHOM XKM3HM, TaK U B TPOPECCUOHATILHON JEATEIbHOCTH;

3HAKOMHUT CO CHeNU(PUKON HAYyYHOTO MBIIIJICHUS], 3aKJIaJIbIBAE€T OCHOBBI
LEJIOCTHOTO B3VIsiAa HA €IMHCTBO NPUPOJIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM
ATarnoM B (GOPMUPOBAHUH €CTECTBEHHO--HAYYHOUN TPaMOTHOCTH 00YUarOIIUXCS;



crocoO0CTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOMICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHHSM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTHYECKOE
oOpa3zoBaHre 00yUYaIOIINXCS.

JlaHHbIC HampaBleHWS B OOYYCHHHM XUMHH OOECIEUMBAIOTCS CHEIU(PUKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISIETCS  MEJarorudecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O O0IIIET0 00Opa30BaHWs OPHUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUM U HEKOTOPBIX OTIENbHBIX 3HAYUMBIX MOHSATHN
OpTraHUYECKON XUMUHU.

CtpykTypa cojiepskKaHus MPOTpaMMbl MO XUMHHU C(OPMUPOBAHA HA OCHOBE
CUCTEMHOIr0 moaxoja kK €€ uzydeHuro. ColepKaHue CKIAIbIBAETCS U3 CUCTEMBbI
IIOHATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUNA O XUMUYECKON
peakiuu. OO0€ OSTU CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl [0 MPUHIUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IMPEICTABICHUM
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepunoanyeckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— YYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— TIpEeACTaBICHUM 00 JIEKTPOIUTUYECKOW JIUCCOLMAIlMU BEIIECTB B
pacTBopax.

Teopernuecknue 3HAHUS PACCMATPUBAKOTCA HA OCHOBE OMIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, pa3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJTHOTO
YPOBHSI K JpYromy, BBITOJHAS (YHKIHH OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHHUS] U TOTYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl 1O XUMHH  CHOCOOCTBYeT  (POPMHUPOBAHUIO
MIPEJICTABJICHNUS O XUMHAYECKON COCTABIAIOLICH HAYyYHOM KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOIO OTHOIIEHUsS K HAy4YHOMY 3HAHUIO H
METO/IaM MO3HAaHUsA B Hayke. M3yueHue XWMUU TPOUCXOAUT C MPUBJICYECHHEM
3HAaHUW U3 paHee M3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpYKaroIuid MUp»,
«buonorus. 5-7 knacce» u «Pusnka. 7 Kaaccey.

[Ipy w3ydeHMH XUMUU TPOUCXOTUT (POPMHUPOBAHWE 3HAHUA OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOU
JESITEIPHOCTH YEJIOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHI.
3amaya y4eOHOro mpeaMeTra COCTOMT B (OPMHPOBAHHMU CHUCTEMBbl XMMHUYECKHUX
3HaHUN — Ba)KHEUIIUX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX MOJIOKESHUM,
JIOCTYITHBIX 00OOIIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, si3blKa HAYKH, B



NpUOOLIEHUM K HAy4YHbIM METOJIaM TO3HAaHUS MpPU HM3YYEHHH BEIIECTB W
XUMHUYECKUX PEaKIHii, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATEIbHON M Y4EOHO-HCCIEAOBATEIBCKOM
JESITEIbBHOCTH, OCBOCHUHM MpPaBHJI 0€30MacHOro OOpalleHusi C BEIIeCTBaMU B
MOBCEHEBHOM KU3HHU.

[Ipu M3yyeHUM XMMHUU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUs Ba)KHOE
3HauY€HUE MPUOOPENH TaKUE 1eJd, KaK:

— (GOpMUPOBaHME WHTENIEKTYaIbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY TPHUHATHIO DPEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOY4YEHUsT HA  CHUCTEMaTUYECKOe MPHOOIICHHE
oOyJaromuxcss K CaMOCTOATEIbHOW IO3HABATENbHOM NEATEIHbHOCTH, HAyYHBIM
METOJlaM TO3HAHUS, (POPMHUPYIOINIMM MOTHUBAIMIO M Pa3BUTUE CIIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yCaoBUi, CIIOCOOCTBYIONIUX MPHUOOPETEHUIO 00YyYaOIUMUCS
OTbITa Pa3HOOOpPA3HOW MAEATETHbHOCTH, MO3HAHWSA W CaMOIMO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIONIMX YHUBEPCAIBbHOE 3HAYCHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (¢opmupoBaHue oOmeld (QyHKIMOHAIBHOM M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHMH OOBSACHATP M OLIEHUBATH SIBJICHMS
OKpY’KaIOILIEr0 MHpa, WCIOJIb3Yys 3HAHMUS U OMbBIT, MOJIYYEHHbIE NPHU HU3YUCHHUH
XUMHM, TPUMEHATh UX MpPH pPEIIeHHH NpoOJieM B IOBCEIHEBHOW KHU3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBaHue y OOy4yaromuMxcs TYMaHUCTHYECKHX OTHOIICHUH,
MOHMMAaHUS [IEHHOCTH XUMHUYECKHX 3HAHMWA [UIsl BBIPAOOTKH HSKOJOTHUECKU
LIEJIeCO00Pa3HOro TMOBENECHUST B OBITY M TPYAOBOM JAESATENBHOCTH B LEIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAOIIEN TPUPOIHON CPEIIBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHHMS OOIIEUYEIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTU K OCO3HaHHOMY BbIOOPY Npo¢uis U HanpaBiIE€HHOCTH JajbHEHIero
oOyJeHus.

OOmiee YWCIO YacOB, OTBEACHHBIX JUIS HW3YYCHHsS] XUMHH Ha YpPOBHE
OCHOBHOTI0 0011ero o0pa3zoBanus, cocrasisieT 136 yacos: B § kiacce — 68 yacos (2
yaca B Hezlelmo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayabHbIC XUMUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemecTBa. du3nueckue CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHMS B XMUMHH. UHCThIE BEIIECTBA U CMECH.
CriocoObI pa3eieHust CMECEH.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XHUMUYECKHX
aneMeHTOB. [IpocTbie U ClIoXkKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas Qopmyna. BajgeHTHOCTH aTOMOB XHMHMUYECKHX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAasE aTOMHas Macca.
OTHOcuUTENbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 4OJII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KomnuectBo BemectBa. Monbs. MomnsapHast macca. B3auMocCBs3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpHBIX €IWHUIl BemiecTBa. Pacu€tel mo Qopmyniam
XUMUYECKUX COCTUHEHUM.

du3NYecKre U XUMHUUECKUE SIBICHUSA. XUMHUYECKAs peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYeCKHe ypaBHeHud. Kiaccudukanus
XUMUYECKUX PEaKIUil (COeIUHEHUS, PA3I0KEHUS, 3aMEILIEHNs, OOMEHA).

Xumuueckuit IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOHW MOCYIOH, MpaBuUjiaMu padoThl B J1a0OpaTopuu 1
npuémMamu oOpalleHus ¢ 1adopaTopHbIM 000PYAOBAaHUEM, U3YUEHUE U ONKCAHUE
(bu3nUecKux CBOMCTB 00pa3lLoB HEOPraHWYECKUX BEILIECTB, HaOI0/IeHHE
dbusnueckux (MIaBJIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKeE,
KUIICHUE U KOHIEHCALMs BOJbI) U XMMUYECKHX (FOPEHUE CBEUH, MPOKAITMBAHUE
MEJHOM MPOBOJIOKU, B3aUMOJECHCTBUE Mela ¢ KUCIOTON) SIBJICHUHN, HaOII0AeHUE U
ONMKMCAHWE NPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakuui (pas3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, paziioKeHHE TUAPOKCHIA
memu (1) mpu HarpeBanuu, B3auMoielicTBrE xene3a ¢ pactBopom coiu meau (II),
U3y4EHUE CIOCOOOB pa3lelieHHs CMeced: ¢ MOMOIIbI0 MarHura, (uibTpOBaHHE,
BBITIApWBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, MpoBeIeHUEe OYUCTKU MTOBAPEHHOU
COJIM, HaOJIOJEHWE W  ONHUCAHME  PEe3yJbTAaTOB  IPOBEJACHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHUE MOJEIIEH MOJEKYII
(IIapoCTEepKHEBBIX ).

Ba:xHeiimue npejacTaBuTe/ I HEOPraHMYECKUX BelECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — ameMeHT U mpoctoe
BelecTBo. Haxoknenuwe kuciopoja B MNpUpoae, (PU3NYECKUE U XUMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kucnopona. CrnocoOsbl



MOJIy4eHHUs] KHUclopofa B JjabopaTopuu U mpombiluieHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — auioTponHas MoaupUKalus KHCIOpo/a.

TeroBoit 3 dekT XUMHUECKOW peakiuy, TEPMOXMMHYECKUE YpPaBHEHMS,
DK30- M JHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojib U METaH. 3arpsA3HCHHE
BO3/yXa, YCHJIEHHNE TApHUKOBOTO 3P QeKTa, pa3pylieHUEe 030HOBOTO CIIOSI.

Bopopon — asnmemeHtr m mpoctoe BemecTBo. HaxoxnaeHwe Bomopona B
npupone, (usMueckrue MW XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

MousipHbIi 00BEM ra30B. Pacuérbl Mo XUMUYECKUM ypaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBoputens. PacTBOpSL
HacelleHHbIE M HEHACBIIEHHBIE PAaCTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMSI.
Ponp pacTBOpoB B NpUpoOZE€ U B )KU3HU 4esioBeKa. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHne NpUPOAHBIX BoJI. OXpaHa U OUYUCTKA MPUPOIHBIX BOJ.

Knaccudukanust Heopranmdeckux coeauHeHuid. Oxcuapl. Knaccudukarus
OKCUJIOB:  cojeoOpa3zyronue  (OCHOBHBIE, KHUCIOTHbIE, amM{pOTEepHbIE) U
HeconeoOpasyomue. HomeHnknatypa oxcuaoB. @PU3MYECKHE UM XUMHUYECKHE
CBOMCTBA OKCUIOB. [loryueHue okcuaos.

OcHoBanusa. Knaccudukanuss OCHOBaHMN: INETOYM U HEPACTBOPHMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHmii. PU3MYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucior. @usnyeckue u
XAMHUYECKHE CBOWCTBA KUCHOT. Psan axktuBHoctm meraimoB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Conu. Homenknarypa cosieil. @U3NYECKHEe U XUMHUYECKUE CBOMCTBA COJIEH.
[TomydyeHue coiei.

['eneTnueckas CBSI3b MEKy KJIACCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepuUMenm

KaueCTBEHHOE OIPENEIICHUE COAEpkKaHUs KUCIOpOJa B BO3yXe, IIOJIy4YECHHE,
coOupaHue, paclo3HaBaHWE M M3yYEHUE CBOICTB KHUCIOPOJa, HaOII0eHUE
B3aUMOJECUCTBUS BELIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
NpeKpalieHus TopeHus (mokapa), O3HaKOMIIEHHE ¢ oOpas3llaMu OKCUIOB H
ONMHMCAHWE WX CBOMCTB, MOJy4Yy€HUE, COOUMpaHUE, paclO3HABAaHUE M H3yUYEHUE
CBOMCTB BoJopoAa (ropeHue), B3auMojehcTBue Bojopona ¢ okcuaom menu (II)
(BO3MOYKHO HCIOJIb30BaHHE BUAEOMATEPUAIOB), HAOIIOJEHIE 00Opa3lioB BEIIECTB
KoMyecTBOM 1 MoJib, HCCleOBaHHE OCOOCHHOCTEH pPACTBOPEHUS BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TMPHUTOTOBJIEHHE PACTBOPOB C OMNPENEIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA, B3aUMOICUCTBUE BOJIBI C METAIIAMHU
(HaTpueM U KajblieM) (BO3MOYKHO HMCIOJIb30BAHUE BUIECOMATEPHUATIOB),



UCCIIEJIOBaHHE O00pa3lloB HEOPraHMYECKHUX BEIIECTB pPa3jM4YHbIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHSI OKPACKH WHAMKATOPOB B PACTBOpPAX KHUCIOT U LIEIOYEH,
u3zyueHue B3ammoneiicteus okcuma meam (II) ¢ pactBopom cepHOW KHCIIOTHI,
KUCJIIOT C MeETaulaMH, pPEakUUi HEUTPAIM3ALHH, II0Jy4YEHUE HEPACTBOPUMBIX
OCHOBAHMM, BBITECHECHHME OJHOTO MeETajlla APYI'MM M3 pacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad M0 TeMe «BaXHeHIue KIacchl HEOPraHMYEeCKUX
COCTMHEHUI.

Ilepuoguvecknii 3axkon u Ilepuoaumyeckass cucreMa XUMHYECKHX
yaiementoB JI. U. MenpgeneeBa. Ctpoenne aroMoB. XMMHYECKas CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBple MONBITKM KiIacCUPUKAMM XUMHYECKUX 3iIeMeHTOB. I[loHsATHEe O
IpyIIax CXOAHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHBIE METaJUIbI,
rajioreHbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOPbIE 00pa3yloT aM(pPOTEpHBIE OKCHIBI
Y TUIPOKCHUJIBI.

Ilepunonnueckuii 3akoH. [Iepuonnueckas cucteMa XUMUYECKUX JIEMEHTOB /.
NU. Mengneneea. KoporkomepuogHas W JUIMHHONEpUOAHas  (OpPMBI
[Tepunonnueckoit cuctembl xumudeckux sneMeHToB [l. M. Menaeneesa. [lepuobl
u rpynnbl. PU3NYECKUM CMBICI NOPAAKOBOTO HOMEPA, HOMEpPOB NEPHOAA H
IPYIIIBI 2JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sifep. M3oTonsl. DnekTpoHbl. CTpoeHue
DIIEKTPOHHBIX ~ 000M04YeKk aromMoB TMepBeiXx 20 XUMHYECKHX DJIEMEHTOB
[lepnognueckonn cucremnl [. 1. MenneneeBa. XapakTepucTUKa XHUMHUYECKOTO
AJIEMEHTA 10 ero noyoxxkeHuto B [leprnonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUS pajuyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJNINYECKUX CBOMCTB IO TPYIIIIAM U IIEPUOJIAM.

3nauenue [leprnoanueckoro 3akona u I[lepuognueckoit CHCTEMBI XUMUYECKUX
DJIEMEHTOB Il pa3BuThA Haykh W npaktuku. . M. MenneneeB — yd€Hblii H
IpaKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (MoJdsipHass M HENOJISIpHAsi) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAsI CBSI3b.

Crenenp okucineHus.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIMM.
[Iponiecchbl OKUCIEHN U BOCCTAaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJCHCTBHE
IUAPOKCUIA LMHKA C pAacTBOPAMHM KHUCJIOT WM IWIEJNOYEH, IMPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBHUTENBHBIX  pPEaKLUn
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmnoie ceéa3u



Peanuzanust MeXNpeaMETHBIX CBSI3€H NpH M3yYEHUHM XUMUU B 8 Kjacce
OCYIIECTBJISICTCS dYepe3 MCIOJb30BaHME KaK OOIMX €CTeCTBEHHO--HAyYHBIX
MOHSATUM, TaK W MOHATHUH, SBJISIONIUXCS CUCTEMHBIMU ISl OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO [IUKJIA.

OO61ue ecTecTBEeHHO--HAyUHbIC MMOHATHS: Hay4dHBIN (hakT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJIW3, CHUHTE3, KIacCUPUKAUsI, TEPUOJUIHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHNE, U3MEPEHUE, MO/ICIIb, SIBICHUE.

®dusuKa: Marepusi, aToOM, DOJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJA, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, ra3, (U3UYECKUE BEIMYHUHBI, CITUHUIIBI
M3MEpPEHMSI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dborocunres, npixanue, ornocdepa.

I'eorpadus: armochepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOJIBI,
MOJIE3HBIEC UCKOTIAEMbIE, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHYecKasi peaKkius

ITepunoanyeckuii 3akoH. [leproanueckas cucteMa XUMHUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOMCTB
XUMHYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kalaus, KaJlblUid M HUX
COCMHEHUN B COOTBETCTBMU C IIOJIOKEHHEM 3JIEMEHTOB B Illeproandeckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHUAbl XMUMHUUYECKOW CBSI3U. THIIBI KPUCTAIIMUYECKUX
peIIETOK, 3aBUCMMOCTh CBOWMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOMN CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COCIMHEHUM, TeHETUYECKas CBsI3b HEOPraHUYECKUX BEILIECTB.

Kiaccupukanuss XMuMUYECKUX pEeaKIUi Mo pa3IudHbIM IIPU3HAKaM (TI0 YUCITY
U COCTAaBy YYacTBYIOLIMX B PEAKIMU BEIIECTB, MO TemioBoMy 3(dekTy, 1o
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, MO
Y4aCTHUIO KaTallu3aTopa). IK30- U SHJAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKHUE
YpaBHEHUS.

[Tonsitue o ckopoctu xummueckou peakiuu. [loHarue o0 oOpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakiusix. [[oHsATHEe 0 TOMOTEHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatue 0 xumMuueckom paBHOBeCcUU. DAKTOPHI,
BIIUSIONIME Ha CKOPOCTh XHUMHMYECKOM pEaKIUU M TOJOXKEHHE XHUMHYECKOTO
paBHOBECHSL.

OKUCIUTETLHO-BOCCTAHOBUTENILHBIE ~ PEAKIIMM,  DAJEKTPOHHBIM  OajaHC
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM peakiiuu. CocTaBieHHUE YpaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMHA C  HCIOJBb30BAHHEM  METOAA
ANIEKTPOHHOTO OanaHca.

Teopust ANEKTPONIUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M OHCCOLMAIMU BEMIECTB C Pa3IMYHBIMH BUJAMHU
xuMuueckoil cBsa3u. CreneHs auccoruanuu. CUiIbHbIE U CJIa0bIe AIEKTPOJIUTHI.

Peaxiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIINH HOHHOTO OOMEHa,
MOJHBIE M COKpalléHHbIE HWOHHBIC YypaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBaHMM U CcOJied B CBeTe MPEACTaBICHUH 00  DICKTPOIUTHYCCKON
nuccounanuu. KauecTtBeHHbIE peaklui Ha HOHBL. [IoHsATHE O THAPONIN3E CONE.

XumuuecKkuii IKCnepuUMeHm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAUIOB W HEMETaUIOB (rpaduTa W anMasa), CIO0XKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIUu
OT BO3JCUCTBUSL Pa3IUYHBIX (HAKTOPOB, HCCIECIAOBAHUE AJIEKTPOIMPOBOJIHOCTH
pacTBOPOB BEHIECTB, IMPOILECCAa AUCCOLUUALMU KHUCJIOT, IWIEJI0YEe © COJeH
(BO3MOXXHO  HCMOJB30BAHME BHUJIEO0 MAaTEpPUAIOB), TPOBEJACHUE  OMBITOB,
WUTIOCTPUPYIONINX ~ TPU3HAKK  MPOTEKaHWs  peakiuii  MOHHOro  OOMEHa
(oOpazoBaHue ocajaka, BbIJEJICHUE Tra3za, oOOpa3oBaHUE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBI  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIIUM
(ropeHue, peakiuu pasiioKEHHUs, COCIUHEHMs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbIO KAUYECTBEHHBIX pEaKUUMd HA HOHBI, pEIICHHE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTansibl 1 MX coeIMHEHUST

O6miass xapakTepucTtuka TranoreHoB. (OCOOEHHOCTHM CTPOEHUSI aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (PU3MUECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHUYECKHME CBOWCTBA Ha NpPUMEpPE  XJopa
(B3aUMOJIEHCTBHE C MeETa/llaMHM, HEMeTaJUlaMH, IerodaMu). XJIOPOBOJIOPO.
CosnsiHass KHCJIOTa, XUMUYECKHWE CBOMCTBA, IMOJydeHUE, puMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJAOPOJA HAa OPraHU3M 4YeJOBEKa. BakHeilmume XJIOpUAbl U HX
HaXOXJCHHUE B MIPUPOJIE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue U (U3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOITHBIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XuMUYECKHe CBOMCTBa cepbl. CepoBOMOPOJ, CTpOCHHE, (HU3UIECKUE U
XUMHUUYECKHEe CBOMCTBA. OKCHUIBI Cepbl KaK MPEICTaBUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, ¢u3MYecKMe MW XUMHUYECKHE CBOMcTBa (oOmIue  Kak
MPEACTaBUTENS KJacca KHUCIOT H crnenuduyueckne). XUMHUYECKUE pPEeaKilui,
JeXalue B OCHOBE MPOMBINIJICHHOTO CMOco0a TMOMyYeHUS CEPHOW KHCIIOTHI.
[Ipumenenue cepHoi KUCIOThL. COJIM CEPHOM KUCIOThI, KAYECTBEHHAs PEAKIIMs Ha



cynbdar-uoH. HaxoxneHue cepbl U €€ COCIUHEHHH B MpUPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeapl COCAMHEHUSIMU CEepbl (KUCIOTHBIE JTOXKIM,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUSI.

OOmiasi xapakTepucThka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, pacCIpOCTpaHEHUE B MPUPOJE,
busnyeckue U xuMnueckue cBorctra. KpyroBopor a3ora B npupoje. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKUE CBOMCTBA, NOJydeHHe U pumMeHeHue. Coau aMMOHUS,
uX (PU3NYECKUE U XMMHUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
VMOHBl aMMOHMS. A30THas KUCJOTa, €€ MOJydeHUe, (PU3NYECKHEe U XUMUYECKHE
CBOMCTBa (00IIME Kak TpPEJCTAaBUTENs Kiacca KHUCIOT U cleuuduueckue).
Hcnonb3oBaHue HUTPATOB M COJEHM aMMOHHS B KayeCTBE MHUHEPAIbHBIX
ynoopeHuil. XuMH4€ECKOe 3arpsi3HEHUE OKPYXKaroIe cpeibl COEAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsA3HEHHUE BO3JyXa, MOYBBl U BOJ0EMOB). Docdop,
aloTponHele Moaudukauu Qocdopa, puznyeckrne W XUMHYECKUE CBOMCTBA.
Oxcun docdopa (V) u dhochopHas kuciaoTa, GpU3HIECKHE U XUMUISCKHE CBONCTBA,
nosyyenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPAIbHBIX YA0OPEHUI.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XAapaKTEpHBIE  CTENEHU  OKHUCIEHHUA.  YTIEpOoHd,  aJUIOTPOIHBIE
MOAM(DUKALMK, PACOPOCTpAaHEHUE B TMPUPOAE, (U3HYECKHE M XHUMHYECKHE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. OKCUabl yriepoaa, ux
du3MuecKkue M XUMUYECKHE CBOWMCTBA, JEWCTBUE HA IKUBBIE OPraHHU3MBI,
[OJlyYeHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa ri100albHOTO MOTEIUIEHHS KJIMMAaTa, MapHUKOBBIM
s dekt. YronapHas KuciaoTa U €€ cou, X PU3NYECKUe U XUMUYECKUE CBOMCTBA,
noiyyeHue U npumeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B ObITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIBCKOM
XO34MCTBE.

IlepBoHayanbHbIE TOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COCAMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJI, TJIULEPUH, YKCYCHasi KUCII0Ta).
[IpupoaHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEQPTH),
IPOAYKThl UX mepepaboTku (O€H3WH), UX poJib B OBITY W HPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKH Ba)KHBIX BEILIECTBAX: XKHUpaxX, OeJKax, yrieBojgax — U ux
poJiM B KM3HM 4eJlOBEKa. MarepuaJbHOE €AUHCTBO OPraHHYeCKHX U
HEOPTraHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOMCTBA, TOJYyYEHHE W
npuMenenue. CoeauHeHus: KpeMHusi B mnpupoze. OOmmMe mnpeacraBieHus: 00
okcusie kpemausi (IV) u kpemuueBoi kucnore. CUIMKaThl, UX UCIOJIb30BaHUE B
ObITY, B IPOMBIIIJIEHHOCTH. BakHelne crpouTeiabHble MaTepuaibl: KepamHKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobiemMpl 6€30macHOro MCIOJIb30BAHUS
CTPOUTEIbHBIX MAaTEPUAIIOB B TIOBCETHEBHOM KU3HMU.

Xumuueckuii IKCnepuMenm

U3y4YeHHEe 0Opa3I[0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUA-HUOHBI M HAOIOEHNE TTPU3HAKOB
WX TIPOTEKAHMs, OIbITHI, OTpaxaronue (U3NUYECKUEe W XUMHUYECKHE CBOWCTBA
raJIOrTeHOB M WX COEIMHEHHA (BO3MOXHO HCHOJB30BAHUE BUIECOMATEPUAIIOB),
O3HaKOMJIEHHE C oOpa3naMu XJOPUIOB (TAJOT€HHUJOB), O3HAKOMJICHHE C
oOpasilamu  ceppl W €€ COCNMHCHHSIMH  (BO3MOXXHO  HCIIOJIh30BAaHUE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOyrIMBaHUs caxapa Ioj JIeHCTBUEM
KOHLICHTPUPOBAHHON  CEPHOM  KHCIIOTHI, M3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBlIEHHON CEpPHOM KUCIIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM Peakiuu Ha Cyibdart-
MOH W HaOJIOJICHHE TpHU3HAaKa €€ MPOTEKaHUs, O3HAKOMJICHUE C (PU3MYECKUMH
cBoiicTBaMU a30Ta, (ochopa M MX coeAMHEHUH (BO3MOXKHO HCIIOIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (POcPOpHBIX yTOOpEeHUM, MOTydeHUE,
coOuMpaHue, pacro3HaBaHWE€ M U3YYEHHUE CBOWCTB aMMHUaka, IIPOBEJICHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (ocdaT-uOH U U3yueHHUE MPU3HAKOB
UX IPOTEKAHMUs, B3AUMOJACHUCTBHE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOKHO WCIIOJIb30BAHUE BHUJICOMATEPUAIIOB), W3y4ECHUE MoJIeIen
KPUCTAJUIMYECKUX PEmIETOK anMmasa, rpaduta, (QysuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEaKIUi Ha KapOOHAT U
CUJIMKAT-WOHBl W H3yYEHUE TMPU3HAKOB HMX TMPOTEKAHUS, O3HAKOMIIEHHE C
MPOAYKIMEH CHUJIMKATHOW MPOMBIIUICHHOCTH, PEIIEHUE SKCIEPUMEHTAIBbHBIX
3a7a4 1o teMe «BaxHenmme HeMeTabl U UX COEAUHEHUSD).

MeTa/uibl 1 MX COEUHEHUS

OO6m1ast xapaKTepUCTHKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxkeHus B Ilepuommueckoi cucreme xumuuyeckux osnemeHto /JI. .
MenaeneeBa u crpoeHusi arToMoB. CTpoeHrnE MeTauioB. MeTramnnyeckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  pemeTka.  DJIIEKTPOXMMHYECKHA  PAL
HaMpsHKEeHUN MeTauioB. PU3NYECKre W XMMUUECKHE CBOMCTBA MeTauioB. OO01ime
CIIOCOOBI TIOTy4YeHUs MeTauioB. [loHATHE O KOpPpO3MM METaIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Kopposuu. CruiaBel (CTaidb, YyryH, TIOPATFOMUHHM,
OpoH3a) ¥ UX IPUMEHEHHUE B OBITY U MIPOMBIILICHHOCTH.

[Ilenounsle mMeTaibl: mONOXKeHNUE B llepuoanueckor cucTeMe XMMUYECKUX
sanementoB /. M. MenpaeneeBa, CTpoeHHME HUX aTOMOB, HAXOXKJIEHHE B IPHUPOJIE.
du3nuecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCHIbI U



TUAPOKCHABI HATpud MW Kanud. I[IpuMeHeHue IIEIOYHBIX METAIOB M UX
COCIUHCHUM.

[[lenouyno3eMebHbBIE METaJUIbl MAarHuii MW KaJbLMH: IIOJIOXKEHHE B
[Tepuoauueckon cucreMe xumuueckux aneMmeHToB Jl. M. MenneneeBa, crpoenue
MX aTOMOB, Hax0XJAeHUE B rpupoae. Ou3ndecKkne 1 XUMHYECKHE CBOMCTBA MarHus
U Kanblusa. Baxueliue coeluHEHUsT Kaiblusad (OKCUZ, TUIPOKCHJ, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIOMHHUN: TIoJ1I0’)keHuE B [leprondeckoil CuCTeMe XUMHUYECKUX JIEMEHTOB
. . MenpneneeBa, CTpOCHHUE aTOMa, HAaXOXIeHUE B mnpupoac. Ousnveckue u
XUMHUYECKHE CBOMCTBA amoMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA M THAPOKCHUIA
aJIIOMMHMUSI.

Kenezo: nonoxenue B Ileproanueckoi cucTeMe XUMUYECKUX JIEMEHTOB /l.
. MengeneeBa, CTpOCHME aTOMa, HaxOXJIeHUE B mpupoge. Pu3ndeckue u
XUMHUYECKHE CBOMCTRBA kene3a. OKCUIbI, THIAPOKCUIBI U coun kenesa (I1) u xemnesa
(1), ux cocraB, CBOWCTBA M MOJTyUCHUE.

Xumuyeckuii IKCnepumeHm:

O3HAKOMJICHHE ¢ oOpaslaMd METa/lIOB M CIUIaBOB, HX (U3UYCCKUMHU
CBOMCTBaMH, H3y4YCHHE  pE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJEOMATEpPUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHAA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXXHO HCMOJIb30BAaHUE BHUIECOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB ECTKOM BOJIbI, MPOIECCAa TOPEHUS KeEJe3a B KUCIOPOJIE
(BO3MOXKHO  HCIOJIb30BAHME  BHJICOMATEPHAIIOB), TMPH3HAKOB  IMPOTEKaAHUs
KaYE€CTBCHHBIX PEAKIIMH HA MOHBI: MAarHus, KaJbIWsl, AJTIOMAHUSA, [IMHKA, KEJIe3a
(1) u xene3a (III), menu (II), HaOmroaEeHUE U ONMKCAHUE MPOIIECCOB OKPAITUBAHUS
IJJaMEHW WOHAaMU HaTpus, KaJiusd W Kaldblus (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), UCCIIeIOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHUIA ATFOMUHUS
Y TUAPOKCHUJIA [IMHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4u Mo TemMe «BaxHenmue
METAaJIJIbl U UX COCAUHCHUS.

XHUMHUS M OKpYsKaIOLIasi cpeaa

BemecTtBa n Marepuanipl B OBCEIHEBHOM JKM3HHM 4YesnoBeka. besomacHoe
HCIIOJIB30BaHUE BEILIECTB M XUMHYECKUX peakuuil B ObITy. [lepBas momoris npu
XAMHYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAroLel cpenbl (mpeaesibHas AOMyCTHUMAast
KOHIIeHTpalus BemecTB, nanee — [1JIK). Poab xuMun B pemieHr 3K0JI0THYECKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3y4yeHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesxcnpeomemuvie ceazu



Peanmzamusi MeXIMpenIMETHBIX CBSI3eH TpWU HM3ydyeHUH XUMUU B 9 Kiacce
OCYILECTBIISIETCS 4Yepe3 HCIOJIb30BaHHE Kak OOLMX EeCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUHU, SBJSIOUINXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OOmiue ecTecTBEHHO-HAay4YHbIE MOHSTHS: HAay4yHbIM (pakT, TMIOTE3d, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KiIaccu(uKaluus, TMEPUOAUYHOCTb, HAOIIOCHHE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPCHHE, MOJCIb, SBICHUE, MAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

®dwuszuka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, SJICKTPUUECKUU 3apsl, MPOBOIHUKH,
MOJYTIPOBOTHUKH,  JTUDJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEJNO, OO0BEM,
arperaTHoe COCTOSIHME BEILIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMUECKAs
pemérka, CIulaBbl, (PU3MYECKHE BEIUYMHBI, €IUHHUIIBI U3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COHIIE.

buonorusa: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMA, MHUHEpAIbHBIC
y0OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadusa: armocdepa, runpochepa, MHUHEpabl, TOPHBIE IOPOABI,
M10JIE3HbIE UCKOIIaeMbI€, TOIIIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUSI MPOrpaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHUs JOCTUTalOTCs B XO0/€ OOy4YeHUS XUMHHM B €JUHCTBE Yy4eOHOU u
BOCHUTATEIILHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHUCKUMHU
COLMOKYJIbTYPHBIMA H JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
oOlIecTBEe MpaBWJIaMd M HOPMaMH TOBEJCHHUS U CIOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMAIIM3AIMHN 00yUYarOIINXCS.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCA
PYKOBOACTBOBATbCS CHUCTEMOW IO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAUUU U
pacIIMpEeHUE ONbITA JCATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTHU:

1) naTpHOTHYECKOTO BOCTIMTAHMUS:

LIEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUIO0, IOHHUMAaHUS 3HAYCHHUS XUMHUYECKONM HAYKH B JKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BIAAECTh JOCTOBEpHOM HH(pOpMaIuei o
MEPEIOBBIX JIOCTHXKEHUSX M OTKPBITUSIX MHUPOBOM MU OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTpPOHUCTBE MUpa U OOIIECTBA;

2) rpasKAaHCKOT0 BOCIIMTAHUS:

MPEJICTABICHUSI O COLHAIBHBIX HOPMax W IMPaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCNEAOBATEIbCKOM, TBOPUYECKOW M APYrMX  BHOAX
NeSATEeTbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM NEATEIbHOCTH TPH
BBITIOJIHEHUM YYEOHBIX, TIO3HABATENBHBIX 3a7a4, BBIMOTHECHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3JaHUN YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpoIlecce ATOM Yy4yeOHOU MAesATETbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIIOBEJCHHE M IIOCTYIIKM CBOMX TOBAPUIIEH C IO3ULIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIIEICTBUN IOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE TPEICTABICHUS O BEIIECTBE U XMMHUYECKOW pEaKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTAaBJISIOIINE
OCHOBY JIJIs TIOHMMAaHUsI CYIIIHOCTH HAy4YHOW KapTHHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOJBI, B3aUMOCBS3SX YEJIIOBEKA C
MIPUPOTHOM CPEION, O POJIM XMMHUM B MO3HAHUM STUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIC MOTHUBBI, HAITPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU 1O
XUMHUH, HEOOXOAUMBIE sl OOBSICHEHUS HAOJIOAAEMbIX MPOLIECCOB U SBJICHUH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW W YUTATEIbCKOM KYJIbTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM PabOThl ¢ Y4EOHBIMU TEKCTaMHU, CIIPABOYHOMU



JUTEPATYPON, JOCTYNMHBIMU TEXHHUUYECKUMHU CpEJACTBAMU HHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHMIO M TIO3HAHHUIO, JIO003HATEIHbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEeNI0BATENbCKOU
NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YEeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHUSs KYJIbTYPHI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOroisi, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTH COOJNIOJIEHUs TpaBWi O€30MaCHOCTH Mpu  OOpalieHUuu ¢
XUMHUYECKMMH BEILIECTBAMU B OBITY U PEANbHON XKU3HH;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YyUYEHHIO TPO(ECCUil U Tpyia pa3inyHOTo poJa,
YBaXEHUE K TPyAYy MU pe3yjibTaTaM TpPYIAOBOH AESITEIBHOCTH, B TOM YHUCIE Ha
OCHOBE IMPUMEHEHHUs MPEAMETHBIX 3HAHUW [0 XHWMHH, OCO3HAHHBIM BBIOOP
VH/IMBHUIYAJIIbHON TPAaeKTOPUU MPOJOJIKEHHUS 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH,
YCHEIMHON Npo(hecCHOHATBbHON AESATENBHOCTA U PA3BUTH HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(ECCUOHATBHON CPEIE;

6) 7K0JI0rHYecKOro BOCHUTAHMSA:

AKOJIOTMYECKU 1EJIECO00pa3HOE OTHOIIEHWE K MPUPOJIE€ KaK HCTOYHHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CyIIEeCTBOBAaHHUS, TOHUMAHUE LIEHHOCTH 3I0POBOTO U
O0e3zomacHOro o0Opa3a KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
duznyecKkoMy M TICUXWYECKOMY 3/J0POBbIO, OCO3HAHWE LIEHHOCTH COOJIOCHUS
paBuJ O€30MaCHOTO MOBECHUS MpU padOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYalUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JTOJEH;

CIIOCOOHOCTH NMPUMEHSTh 3HAHUSA, MOJy4YaeMble MPU WU3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIEW MTPUPOIHON CPENOM, JJIsl TOBBIIECHUS
YPOBHSI  3KOJIOTUYECKOW  KyJbTYpPhl, OCO3HAaHUS TIJIOOAIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOoOJIeM M MyTed MX peUIeHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBAaThCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLMAJILHON ITPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATDI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBIACISIIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHUPOBO33pEHHUs OOLIEHAY4YHbIE TIOHATHUA (3aKOH, TEOpHs,
NPUHLMKII, TUIIOTE3a, PaKkT, cucTeMa, MPOILeCcC, FIKCIIEPUMEHT U APYToe.), KOTOphIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMETaX M IMO3BOJISAIOT Ha
OCHOBE 3HaHUM M3 ATHX MPEAMETOB (POPMHUPOBATH MPEICTABIECHUE O LIETOCTHOM



HAay4YHOW KapTWHE MUpPA, U YHHBEpCaIbHbIC YueOHbIE JAeHCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaroT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHHUIO U OCYIIECTBICHHUIO Y4EOHOM
JIESTCIBHOCTH.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE JIeliCTBHS

ba3oBble JJornuyeckue aeicTBUA:

YMEHMSI HCIOJb30BaTh MNPUEMBI JIOTMYECKOTO MBIIUICHUS TMPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX TMOHSATUM (BBIACIATHL UX XapaKTEpHBIC
MpPU3HAKKU, YCTaHABIIMBATh B3aUMOCBSI3b C APYTUMH IOHATHUSIMH), HCIOJIb30BATh
MOHATHUS 711 OOBSICHEHUS OTJICTBHBIX ()aKTOB M SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUH ISl KIACCU(PUKAIIUU XUMUYECKUX BEIIECTB M XUMHYECKUX pPEaKIHi,
yCTaHABJIMBAaTh NPUYMHHO-CIICICTBEHHBIEC CBS3M MEXIYy OOBCKTAMH H3yUCHHUS,
CTPOUTH JIOTUUECKUE pacCyKIeHUs (MHIYKTUBHBIC, ACAYKTHUBHBIC, TI0 aHAJIOTHH),
JIeJIaTh BBIBOJIBI M 3aKJITFOUCHHS

YMEHHE TPUMEHSATH B TMPOLECCE IMO3HAHUSA TMOHATUS (MPEAMETHBIE M
MeTanpeIMETHbIC), CHMBOJIMUECKHE (3HAKOBBIE) MOJICIIH, UCIIOJIH3YEMbIE B XUMHH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMBIE B XUMHHM MOJICJIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMMBOJ DJIEMEHTa), XHUMHU4eckas (opMyna H ypaBHEHHE
XUMHUUYECKON peakiMi — MpHU PEIICHUH yueOHO-TI03HABATENIbHbBIX 33/1a4, ¢ YYETOM
ATUX MOJICTBHBIX MPECTABICHUIN BBISIBISATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MIPU3HAKHA M3y4aeMbIX 0OBEKTOB — XUMUUYECKUX BEIECTB U XUMHUYCCKUX PEAKIIHM,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, INPUYUHHO-CIICICTBEHHBIC CBS3M M
MPOTUBOPEYHS B U3yUaEeMbIX ITPOIleccax U sIBJICHUSIX.

ba3oBble ucciiegoBare/IbCKHue 1eiCTBHA.

YMEHHME MCIIOJb30BaTh IMOCTABJICHHBIE BOIMPOCHI B Kauye€CTBE HHCTPYMEHTA
MO3HAHUSA, a TakKXe B KadeCTBE OCHOBBI UIsI (DOPMUPOBAHUS THUIIOTE3BI IIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOpPETEHUE OMbITa IO IJIAHUPOBAHWUIO, OpPraHU3AlMd U MPOBEJICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmoaaTh 3a XOJOM IIpoiiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yiabTaT, PopMyIupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ undgopmanumeii:

yMEHUE BBIOWpATh, AHAJIM3UPOBATH M HMHTEPIPETUPOBATH HUHQPOPMAIIUIO
pa3TUYHBIX BUIOB U (OPM MPECTABICHUS, TTOJIYIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJICPXKAHUS, CIPABOYHbBIC
nocoOusi, pecypcel MHTepHETa), KPUTHYECKH OIICHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE MPUMEHATh PA3IMYHbIE METOJbl U 3alpPOCHl IPU MOUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOIWMBIX [JISl BBITIOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONPEIEIEHHOTO THIIA, TPUOOPETEHHE ONBITA B
o0JacTd UCHONB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTH,
OBJIAJICHUE KYJBTYPOH aKTUBHOT'O MCIIOJIb30BAHUS PA3JIUYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpATh ONTHUMAJIbHYIO (pOpMY MpeACTaBIeHUs UHPOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJladyd HECIOXHBIMM CXEMaMH, JUarpaMMami,
npyrumu GopmaMu rpaduku U UX KOMOWHAIUSIMU;

YMEHHE HCIOJb30BaTh U aHAIM3MpPOBaThb B IIpoliecce Yy4dyeOHOW U
UCCIIEIOBATENLCKON IEATEIbHOCTH MH(POPMAIUIO O BIMSHUU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYXKAroLEHd IPUPOAHOU
Cpelbl.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIE NeHCTBUA:

YMEHHS 3aJlaBaTh BOINpPOCHI (B XOJ¢ Auaiora W (Wiau) AUCKYCCUM) TIO
cylmecTBy  oOcyxmaemMold  Tembl, (OPMYIMPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJICTABIATH  IOJYYEHHBIE  PE3yJIbTaThl  [1O3HABATEIbHOU
JEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJaTh IPE3CHTALHNIO
pE3yNbTATOB BBINOJHEHUS XMMHYECKOI0 SKCIIEpUMEHTa (J1a0OpaTOPHOIO OIbITA,
71a00paTOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOrO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOI
IIO3HABATEJIbHOM M MCCIIEIOBATEIbCKOM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MpoOJeM Ha OCHOBE yuéTa OOLIMX HHTEPECOB M COTJIacCOBaHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAMHAIUS
COBMECTHBIX JEHCTBUM, OINPENEICHHE KPUTEPUEB MO OLEHKE KadyecTBa
BBITNIOJIHEHHOM paboThl U JpyTHE).

PeryisiTuBHbIC YHUBEPCAJIbHbIC y4eOHbIC 1CHCTBUSA:

YMEHHE CaMOCTOSITENIbHO ONPENEATh LEIU ACATENbHOCTH, IJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3pEeKTUBHBIE CIIOCOObI PEIICHUs YUYEOHBIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSTENbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM JECUCTBUM TP BBIIOJIHEHWM 3aJaHUM C YYETOM
MOJTyYEHHUS! HOBBIX 3HAHUW 00 M3ydyaeMbIX OOBEKTax — BELIECTBaX M pEaKLUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOW II€JIM, YMEHHUE
MCITI0JIb30BaTh M AHAJIU3UPOBATH KOHTEKCTHI, MIPEAJIaraeMble B YCJIOBUM 3aJJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aTEeIbHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (elnepanbHO paboyell mporpamMmoi,
BBIJICJISIFOT: OCBOEHHBIE 00YUYaIOIUMHKCS HAyYHbIE 3HAHUSI, YMEHHS U CIIOCOOBI



NercTBul, crnenuduueckue IS TpeAMeTHONM o0jacth  «XUMHUS», BUJIBI
JNEATENbHOCTH IO  TIOJYYEHHWIO HOBOTO  3HAHUSA, €r0  HMHTEPIPETALUH,
peo0pa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIHSIX.

K xoHily o0yuenusi B 8 kiacce nmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAFOIIMXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN JIIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT U HEOJAHOPOHAs), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsl Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJIIPHBIM 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPHUIATEIBHOCTh, CTECIICHb
OKHUCJICHHS, XMMHUYECKasi peakius, Kiaccu(ukaius peakiuil: peaxkiuu
COCOMHEHUS, PpEAKIUU Pa3I0XKECHUS, PEaKIUU 3aMEIICHUs, pPEaKIUu
0oOM€Ha, HK30- U PHJIOTEPMHUUYECKUE PEAKIINH, TEIJIOBOM 3(PeKT peakuumu,
AIpO aTOMa, DJIEKTPOHHBIM CJIOW aToMa, aToOMHas OpOUTalb, PaIUycC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSPHAs KOBAJIEHTHAas CBS3b,
MOHHAs CBSA3b, NOH, KATUOH, aHWOH, PacTBOp, MAaccoBasl JI0Js BEIIECCTBA
(IpolieHTHAs! KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWUMHYECKHX TMOHSITHA U
MPUMEHSITH 3TH MOHSTHUS MPU ONTUCAHUM BEIIECTB U UX MIPEBPAlCHUN;

e HCIOJIb30BaTh XUMUYECKYIO CHUMBOJIUKY JUIsI COCTaBJieHUS (Hopmy
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

e ONpENENsATh BAaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENEHb  OKWUCJICHUS  DJIEMEHTOB B  OWHApPHBIX  COCIUHEHMUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCY COCIWHEHUU IO
dbopmynam, BHUJ XUMHUYECKOHW CBs3M (KOB&JICHTHAasT W HWOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE IIEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX BJIEMEHTOB OT HX MoJIokeHUs B llepmogmueckoil cucreme,
3aKOHOB COXPaHEHMUSI MacChl BELIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepu3oBaTh TaOmuuHyio Gopmy Ilepuogmaeckoit
CUCTEMBl XHMMHWYECKUX DJIEMEHTOB: pa3inyaTh TMOHATHUS  «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAYECHUS, KOTOpPHIE HMMEIOTCS B
tabmune «llepmomuueckas cucremMa XuMUYeckux odnemeHtoB JI. .
MeHieneeBay ¢ YUCIOBBIMU XapPaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sjpa, 00llee YUCIO AIEKTPOHOB
U pacIpeiejICHUEe UX M0 SJIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBy YYAacTBYIOUIUX B pPEaAKIUU
BEIIECTB, MO TEIJIOBOMY 3G (DEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOWCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJATBEPIKAAs OMMCAHNUE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTCKAHUS XUMHUYECKUX IMPEBPAIICHUA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO — MaccChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEeHTa 1o (opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
0 YPaBHEHUIO XUMHUYECKON PEaKITny;

MIPUMEHSATH OCHOBHBIC OTEPAIlMH MBICIUTEILHON NEATEIHHOCTH — aHAU3
U CUHTE3, CpaBHEHHE, 00O0OIIEHUE, CHUCTEMATU3AIMI0, Kiaccudukaiuio,
BBISIBJICHUE TPUYHUHHO--CJICJICTBEHHBIX CBA3EH — Ui M3Yy4YEHHs] CBOWCTB
BCIIECTB M XHMHYCCKUX PEAKIUH, eCTeCTBEHHO-HAYYHBIE METOIbI
NMO3HaHUS — HAONIOJIEHHEe, W3MEpEHHE, MOJEIHPOBAHUE, IKCIEPUMEHT
(peayIbHBIA U MBICIICHHBIN );

ClIeoBaTh  TpaBWaM  TOJb30BaHUS  XUMHUYECKOW  TOCYAOM U
7abopaToOpHbIM 00OpY/IOBaHMEM, a TakKe IIpaBWiIaM OOpalieHus: ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB IO TIOJYYCHHIO W COOHMpaHUIO
ra3oo0pa3HbIX BEMIECTB (BOJOpOJAa UM KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB € OMNPEACITEHHOW MAacCOBOW JOJIEH PAaCTBOPEHHOIO BEUIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH M KHCIOT C MTOMOIIBI0 HHIUKATOPOB
(;1akmyc, heHonadTanenH, METUIIOPAHK U APYTHE).

K xony oOydenus B 9 kiacce npeMeTHbIC pe3yabTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX IOHATHM: XUMHUYECKUN
AJIEMEHT, aTOM, MOJEKYyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEICHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU 3 (deKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, J3JIEKTPOIUTUYECKAS IMCCOLMALMSA, PEAKIMU HOHHOIO
oOMEeHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTHMbIE U



HEOOpaTUMBbIE PEAKIIUH, OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIC PEaKIIUH,
OKHCJIUTENIb,  BOCCTAaHOBHUTEC/Ib,  OKHMCIICHHE H BOCCTAHOBJICHHE,
aloTponus, aMmpOTEepPHOCTh, XUMUYECKas CBSI3b (KOBAJCHTHAs, WOHHA,
METaJIMYECKas), KpUCTAUIMYECKasi pemérka, KOoppo3us METallIoB,
CIJIaBbl, CKOPOCTh XMUMHUYECKOW pEakiuu, MNPEeACTIbHO JOIyCTUMAas
koHueHTpanus [1JIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHSITUU W
MIPUMEHATH 3TU OHATHS MIPY ONKMCAHWUU BEILLIECTB U UX MPEBPAIICHUI;
HCIIOJIB30BaTh XUMHYECKYIO CHMBOJIMKY [IJII COCTaBJeHUS (HOpMyI
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUN;

ONPENIEeNATh BaJIGHTHOCTD U CTEIIEHb OKUCIIECHUS] XUMUYECKHUX 2JIEMEHTOB B
COCMHECHUSAX PAa3JIMYHOTO COCTaBa, MNPUHAIJICIKHOCTh BEIIECTB K
OMpeeIEHHOMY KJIacCy COCAMHEHUN 1o (QopmyiiaM, BHUJ XUMHYECKOM
CBSI3U (KOBaJEHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (popMyre, xapakTep cpeibl B
BOJIHBIX PAcTBOpaxX HEOPTraHUUYECKUX COCAMHEHUM, TUM KPUCTALITUYECKOU
PELIETKH KOHKPETHOIO BEILIECTBA;

packpsiBath cMbIicH Ileproamueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TOHMMaHWE: OIMKChIBAaTh U XapaKTEPU30BaTh
Tabnuunyo (opmy Ilepuoauyeckoil CUCTEMBI XMMHUYECKHX SJIEMEHTOB:
pa3uyaTh TMOHATUSA «TrJaBHas noArpynmna (A-Tpymma)» U «1moOodHas
noarpynna (b-rpynma)», mambsle W OOJBIIME IEPHUOILI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOJUYSCKON Tabimie, ¢
YUCJIOBBIMU ~ XapPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB W 3apsl sjapa, oOlIee 4YHUCIO DJJIEKTPOHOB W
pacrpenieieHde WX IO JJICKTPOHHBIM  CIIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U MX COCJAMHCHUH B
npejenax MajiblX IEPUOJIOB U TJIaBHBIX MOATPYMI C YUETOM CTPOEHUS MX
aTOMOB,;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTAaHUYECKUE BEILECTBA,
XMMHUYECKHE peakuuu (10 YUCIy M COCTaBY YYacCTBYIOIIUX B PEAKIIUU
BEIIECTB, MO0 TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTEMEHEW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME MU CHEHU(PUUIECKUE XUMHUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MNOATBEPKIasi OIKCAHUE
npuMepaMl MOJEKYJISIPHBIX M HOHHBIX YpPaBHEHH COOTBETCTBYIOIINX
XAMUYECKUX PEAKIIHIM;

COCTaBJISITh YPABHEHUS DJICKTPOIUTUYECKOW JIUCCOLUMAMU  KHUCIIOT,
LIEJI0YEN U COJIEH, ITOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIUI NOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWi, IMOATBEPKIAOIINX CYIICCTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbhIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHH
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIINi;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUA,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBPAIMCHUNA B Pa3IAYHBIX
YCIIOBHSIX;

BBIYKCIIATh OTHOCHUTEIBHYIO MOJICKYJIIDHYIO M MOJSIPHYHO  MacChl
BCIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIeMEHTa 1o (opmyie
COEIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
0 YPaBHEHUIO XUMUYECKON PEaKITnu;

coOmoaTh  TMpaBWiIa  TOJIB30BAaHMS ~ XHMHYECKOHW  IMOCYIOoM W
JabopaTopHbIM  00Opy/OBaHMEM, a TakXKe IMpaBwiIa oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIIUSAMH TI0 BBITTOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKHX ONBITOB 110 TIOJYYCHHIO W COOHMpaHHUIO
ra3zo000pa3HbIX BEIIECTB (AMMHUAKa U YIIIEKUCIIOrO ras3a);

MPOBOJAWTL  PEaKIMH, IOATBEPKAAIONINEe  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACcO3HABATh OIMBITHBIM IYTEM XJIOPHA-, OPOMHM/I-,
uoaua-, kKapoonar-, docdar-, cunmkar-, cyiabdar-, TUIAPOKCHA-HOHBI,
KaTHOHbI aMMOHHUSI W WOHBI M3yYCHHBIX METAUIOB, MPHCYTCTBYIOIINE B
BOJHBIX pacTBOpPaxX HEOPTAHUUECKHUX BEIIECTB;

MIPUMEHSITh OCHOBHBIE OTIEpaIlid MBICIUTEIBHON JIEITCIPHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OO0O0OIICHHE, CHUCTEMAaTH3allMIO, BBISIBICHUC
MIPUYUHHO-CJICICTBCHHBIX CBS3€H — IS M3yYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIHWi, EeCTCCTBEHHO-HAYYHBIC METOMbI TTO3HAHUS —
HaOJII0JICHHE, W3MEpPEHHEe, MOJICIUPOBAHKE, DKCIECPUMEHT (peallbHBId M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBo yacoB
Ne HaumeHnoBaHue pa3iesioB u DJIeKTpoHHbBbIE (I (PPOBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHble XUHMHYECKHE TIOHSITHUSI
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 0 2 bu6mmoreka [{OK

' MPaAKTUYECKOU JIeATEIIbHOCTH https://m.edsoo.ru/7f41837c

YeJioBeKa

19 BemecTBa 1 xuMu4eckue 15 1 0 bu6mmoreka [JOK

' peaKuuu https://m.eds00.ru/7f41837c¢

Uroro no pazneny 20

Pa3nen 2. Baxkneiimue nmpeacTaBuTe/ I HEOPraHUYECKUX BEIIECTB
21 Boznyx. Kucnopog. [lonstue 5 0 0 bubnuoreka LIOK

' 00 oKkcuaax https://m.eds00.ru/7f41837c
99 Bognopon.Ilonsitue o kucnorax 8 0 1 bubnuoreka [IOK

' H COJIAX https://m.eds00.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHUSAX https://m.eds00.ru/7f41837c
24 OcHOBHBIE KJ1acChl 11 1 1 bubnuoreka [JOK

' HEOPraHMYECKHMX COEAUHEHN N https://m.edso0o.ru/7f41837c

Hroro o pasneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
XHMI/I‘ICCKaH CBA3b. OKI/ICJII/ITeJIbHO-BOCCTaHOBI/ITeJII)Hble peamn/m



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

[lepuoauueckuii 3aK0H U

31 IIepnoanueckas cucrema 7 bub6nuoreka LIOK
XAMHYECKHX 31eMeHTOB [l. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMHYecKas CBsI3b. Bu6morexa LIOK

3.2 OKHCIHTEIEHO- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBHUTCIIbHBIC pCaKIIUU

Hroro no pasyeny 15 ngs?ﬁrz?:cizggﬁmmwc
PesepBHOE Bpemst 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Kontpoabnubie | IpakTuueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO M XUMHYECKHE PeaKIIHN
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 0 bub6nuorexa LIOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnunoreka [JOK
' peaxuuit https://m.edso0.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XHUMUYECKUE PEAKLIMU B pACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
21 OO1m1ast XapakTepUCTHKA XUMUYECKUX 4 0 1 bubnuoreka LIOK
' anemeHTOB VIIA-rpymmel. ['ajgoreHs https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u e€ 6 0 0 Bubmmorexa LIOK
' PYTIRL L€p https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.3 aneMeHTOB VA-Tpymnmsl. A30T, pocdop u ux 7 0 1 Bubmmorexa LIOK
' PYTHEL ’ p https://m.edso00.ru/7f41a636
COCITUHEHUS
OO01mmas XxapaKTepUCTUKA XUMHYECKHUX
24 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [IOK
' Ny PYHBL poa https://m.eds00.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bubmuoreka [JOK
3.1 Obmpe cROHCTEA MCTAIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueline MeTasuibl U UX COSINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pasnen 4. XuMus u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B )KU3HU YEJIOBEKA 3 bubmnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [JOK
p P https://m.edsoo.ru/7f41a636
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kounrpoabusie | IlpakTuueckue
n/n Bcero U3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcbl
1 [Ipeamer xumun. Poas XuMuu B )KU3HU 1 0 0 bubmuorexa [JOK
yesoBeka. Tenma u BemecTsa https://m.edsoo.ru/ff0d210c
bubmnorexa [JOK
2 I1 1
OHSITHE O METOJIaX IMO3HAHUS B XUMUHU 0 0 https://m.edsoo.ru/f0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
paboThI B 1a00paTOpUN U TIPUEMBI bubnmnoreka [JOK
3 1 0 1
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTeie BemecTBa U cMecu. CriocoObl bubnuorexa [JOK
4 . 1 0 0
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 0 1 brbmorexa [JOK
Ae N PHMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBApEHHOM COJIN )»
bubmmoteka [IOK
A 1
6 TOMBL I MOy 0 0 https://m.edsoo.ru/ff0d2a6c
; XUMHYECKHUE DIIEMEHTHI. 3HAKH 1 0 0 bu6nunorexa [JOK
(CUMBOJIBI) XUMHYECKHX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6nunorexa [JOK
IT 1
8 POCTBIC M CTIOAHBIC BeliecTsa 0 0 https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJICKYJIIPHOE yIECHUE 1 0 0 bubmorexa [TOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSTHCTBA COCTaBa BCIIICCTB.

bu6nmoreka [IOK
1 X .B
0 umrieckas gopmyxa. Banenrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTtHocuTeNnbHAs MOJIEKYJISIPHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTa B COCAMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Ouznyeckue U XUMHUUECKHUE SIBICHUS. bubnmoreka [JOK
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U yciioBHs IPOTEKAHUSA bubnmnoreka [JOK
15 .
XUMHUYECKHUX PEaKIUn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubnmoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM XUMUYECKUX bubmorexa HOK
" . P https://m.edsoo.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUIecKuX peakiun
18 (coe I/Iqu):Hm[H a3JI0KEHUS e buomiorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT 0606yq eHHE U bubmiorexa LIOK
) et » https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUI
20 Konrtponshas padora Nel o teme bubmumoreka [IOK
«BelecTBa 1 XUMHYECKHE PEAKITUN) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6muoreka [IOK

BO3ayxa. Kucinopon — snemMeHr u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIPOCTOC BCUICCTBO. O30H

duznyeckre U XUMHUECKHE CBOIICTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [JOK
poAa (peart ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsiTue 06 okcuaax
CriocoObI ToJTydeHusl KUCIOpoia B
23 nabopaTopuu Zq I OMBIHIJICHiOCTI/I bubmmorexa [IOK
parop P ' https://m.eds00.ru/ff0d497a
IIpumeneHune kuciopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peakuuu, MOHATHE O bu6nuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUHU, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYCCKUX PEAKIIUIX
Tormauso (HepTh, YroJIb U METaH).
25 3ar $I3H€I§I/Ie(1];03 . a, CIIoco0bI Z:ro bubmorexa LHOK
P AYEL, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTrueckas padora Ne 3 mo Teme
26 «Tlion eHHue 1/12061/1 aHue KUCIopoaa bubmmorexa [IOK
yH . P poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTB)
Bonopon — sneMeHT u npocroe bubmmnoreka [JOK
27
BemecTBO. Haxoxaenue B npupojae https://m.edsoo.ru/ff0d4dd0
)8 du3nyecKre U XUMHIECKHE CBOMCTBA bubmmorexa [JOK
Bojopoaa. [Ipumenenne Bonopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHCTTOTAX U COJISAX bubmorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI OJTy4eHHS BOJIOPOJIa B bubnmnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 o Teme
P P bubmuorexa [JOK
31 «ITomydenue u coOupanue Bo10po/a,

HU3YUCHHUC €TO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModsipHbIii 00bEM razoB. 3aKOH

bu6nmoreka [IOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucnenuss o0béma, KonmmdecTBa
33 BEILIECTBA ra3a MO €ro U3BECTHOM bubmorexa OK
N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 1O
34 ABHEHMIO PEAKIIMU Ha OCHOBE 3aKOHA bubmmorexa [JOK
P N peardt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B
35 dusnvecKkue 1 XUuMUYECKHUE CBONCTRA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [Tonsitue 00 bubnmoreka [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HachileHHbIE
37 u HIe[HaCLlpeHHHE aCTBOPBI Mu:lCCOBaﬂ bubmorexa LHOK
m P PEL- https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBA B paCTBOPE
[IpakTuueckas pabora Ne 5 o reme
38 «[IpuroroBienue pacTBOpoB C bu6muoreka [IOK
ONpeAeIEHHON MaCCOBOM J0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonrtponbHast pabota Ne2 no teme bubmmnoreka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KJacCUpUKAI, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue n XuMU4YECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS, bu6nunorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyyenue u XMUMHU4ECKHE CBOMCTBA bubnnoreka [IOK
OCHOBaHHMI1 https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kiaccuduxanus, bubnmoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 ITonyyenue u XUMHYECKHE CBONCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYPA,

46 cnocoérfl) oI )eHI/ISI XHMHquKHe bubmmorexa [JOK

N ya ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue

47 AKCIIEPUMEHTATIBHBIX 33124 110 TeMe bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPIAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»

48 I'enetnyeckas cBsI3b MEXY KJlacCaMU bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50

bubnuorexa [JOK

49 O06o001IeHre 1 cCUCTeMAaTH3AITHS 3HAHHUA

t t https://m.edsoo.ru/00ad9ch2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX brbmorexa [JOK
o P https://m.eds00.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XI/II\I/)II/IIIGCKI/IX 3JIEMEHTOB gOHﬂTHe 0 bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX SJIEMEHTOB
[Tepuoanueckuii 3aK0H U
bubmmoteka [IOK
52 [Teproandeckast cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. V1. MenzaeneeBa
bu6muoreka [IOK
53 [TeproapI, TPYIIIBI, TIOATPYIIITHI nosmoreka L

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6nmoreka [IOK

54
saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
. bubnmoreka [JOK
55 aTOMOB 371eMeHTOB llepuonnueckoit
https://m.edsoo.ru/00ada6bc
cucteMsl [. . Meneneena
XapakTepucTuka XUMUYECKOTO
56 3JI€MEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoandeckoro 3akoHa Jist
57 pa3BuUTHA HayKu U npakTuku. J[. W. bu6mmoteka [IOK
MenpeneeB — y4€HBIM, NIEJAror U https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNeKTPOOTPULIATETLHOCTH AaTOMOB bubnmnoreka [JOK
58
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnnorexa [JOK
59 nu
OFHA XHMHHCCRAT CBA3D https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosisipHas XuMu4ecKas bubmmnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeTOIsIpHAS XUMUYECKast bubnmnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6nuorexa [JOK
2
6 CTeneH, okHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIIUTETFHO-BOCCTAHOBUTEIIbHBIC bubnmnoreka [JOK
peakiuu https://m.eds00.ru/00adb076
64 OxkucIUTENU U BOCCTAHOBUTENHU bubmorexa [JOK
https://m.edso0.ru/00adb076
65 KonrtponsHas padora Ne4 o teme bubmuoreka [IOK
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«CTpOGHI/IC aroma. XUMHYECKas CBA3b»

https://m.edsoo.ru/00adb486

66 PeseprHbIil ypok. O60061ICHUE 1 bubnmoreka [JOK
cucTeMaTu3anus 3HaHU1 https://m.edsoo.ru/00adb33c
67 PezepHblil ypok. O6001meHE U 1 bubnuoreka [IOK
cUcTeEMaTH3alMs 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011eHUE U 1 bubnmoreka [JOK
cUCTEMAaTHU3alus 3HAHU I https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka KonTpoabubie | IlpakTuueckue p
n/n Bceero u3ydyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[Tepuonuueckuii 3aKOH.

1 [Tepuonuueckas cucrema 1 0 0 bubnuoreka [IOK
XAMHUYECKHX d1emMeHToB /I, 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MCHCHUH

2 CBOMCTB XMMHUYECKHUX DJIEMEHTOB 1 0 0 bubmorexa LIOK

.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX TIEPHOIOB

3 Knaccudukanus u HOMeHKIaTypa 1 0 0 bubnuoreka [IOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
Buapl XUMHYECKO# CBSI3U U THUIIBI bub6mnoreka [IOK

4 . 1 0 0
KPHUCTAJUTMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o reme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1 0
OCHOBHBIX Pa3JIesioB Kypca 8 kiaccay

6 Krnaccudukanus XuMHuuecKkux 1 0 0 bubnuoreka [IOK
peakLuil 110 pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOU

7 eakuuu. IToHITHE O TOMOT€HHEIX U 1 0 0 bubmmorexa [JOK
P | https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsiTHE O XUMHUYECKOM PaBHOBECHUHU.

8 ®DakTOpEI, BIUSIONIAE HA CKOPOCTh 1 0 0 bubmorexa [JOK

pbL, . B p https://m.edsoo.ru/00adc28c
XUMHUYECKOHN PEeaKIUU U MOJIO0KEHUE
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XUMHYECKOT'O paBHOBECH A

OKHCINTENHFHO-BOCCTAHOBUTEILHBIE

Bbu6mmorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 nccoruanyi. CUIbHEIE U cl1a0ble bubmmorexa TIOK
a THATTHH. https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HMonurle ypaBHEHUS PEAKIIUN bubmorexa TIOK
M peaki https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHUI B CBETE MPEACTABICHUN bubmiorexa LJOK
pv https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHYSCKOHN TUCCOIMAIIAN
XHUMHUYECKHE CBOMCTBA COJICU B CBETE
13 peaCTaBIEHUI 00 bubmmorexa LHOK
bed . https://m.edsoo.ru/00add8bh2
AICKTPOJUTHYECKON TUCCOIIUAIITNH
bubmnoreka [IOK
14 I1 7
OHATHE O THIPOJIHMZE COTEH https://m.edsoo.ru/00add9d4
15 O06o001meHre U CUCTeMaTH3 A bubmuoreka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[TpakTryeckas padora Ne 1.
16 «Perienue rkcriepuMeHTaAIbHBIX Bubmorexa OK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padota Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOILIUALIUI bubmorexa LIOK
p a HHATHA. https://m.edsoo.ru/00addec0
XUMUYECKHE PEaKIMU B paCTBOPAX»
OO01ast XapaKTepPUCTHKA FaJIOTEHOB.
18 XI/II;[IquCKIj/Ie CBI;ﬁCTBa Ha [IpUMeEpE bubnnorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposogopona. CossiHast KUCIIOTA, bubnuorexa [IOK
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XUMHUYECKHE CBOMCTBA, MOJTyUCHHUE,
MIPUMEHCHHE

https://m.edsoo.ru/00ade104

[Ipaktrueckas padora Ne 2 o Teme

Bbubmmoreka [JOK

20 «ITonyueHue CONSTHOM KHUCIIOTHI,
yi . . https://m.edsoo.ru/00ade348
M3y4yeHue e¢ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHYECKHUX PEAKIIUN, €CIIU OIUH U3 buGnnorexa [IOK
p ’ https://m.edso00.ru/00ade488
peareHToB JIaH B H30BITKE
29 OO01mas XxapakTepUCTUKA JIEMEHTOB bubnunoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIU(PUKAIIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHUN bub6mnoreka [IOK
B Npupojie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
Ccephl
24 CepoBoaopoi, CTpOeHHUE, bubnnoreka [JOK
(du3HUYeCKre U XUMUIECKHE CBOMCTBA https://m.edso0o.ru/00ade802
Oxcunsl cepbl. CepHasi KUCIIOTA,
25 ¢bu3nyecKkrue U XMMHYECKHE CBOMCTBA bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE peaKkilnu, JiexKalinue B
OCHOBE TMPOMBIIIJIEHHOTO Ccroco0a
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl COETMHEHUSIMU
cepbl
97 Brruucnenue MaccoBoil 40JIM BBIXO/1a bu6mmoteka [IOK
MPOJIYKTa PEAKIINHT https://m.edsoo.ru/00adec8a
28 OO1m1ast XapakTepUCTHKA JIEMEHTOB bubnuorexa [IOK
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VA-rpynnel. A30T, pacnpocTpaHeHue
B IIpUpoze, PU3NIECKue U
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

29 XUMHUYECKHUE CBOMCTBA, MOJIyYCHHUE U bubmorexa HOK
> HOAYA https://m.edso0.ru/00adf004
MIPUMEHEHHE
[TpakTuyeckas padora Ne 3 o Teme
30 «ITonydyeHne aMMHaKka, U3y4eHUE €ro bubmoreia HOK
. Stk https://m.eds00.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIIOTA, €€ PU3NICSCKUE U bubnunoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30oBaHue HUTPATOB U COJIECH
aMMOHHMSI B Ka4€CTBE MUHEPAJIbHBIX

32 oOpeHui. XuMHUUYECKOe bubmorera [JOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSMH a30Ta
dochop. Oxeun docdopa (V) u

33 q)ocg)o pHafl KI/ICJ'I((I))Ta (bqnfm(qe)cxne " bubmorexa HOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, TOTy4YeHUE
Hcnonb3oBanue GocdaToB B

34 Ka4yecTBE MUHEPAJIbHBIX YI00pEHU. bubnuoreka [IOK
3arpsi3sHEHUE TPUPOTHON CPEJIbI https://m.edsoo.ru/00adfc20
dbocdharamu
Yrnepon, pacnpocTpaHeHue B

35 pu Ene (Fi))mnrzlecxll)/le U XUMUYECKHE bubmorera I[JOK

PHPOZE, https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaeposa, ux GU3ndecKue u bubmmorexa [JOK

XHUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbIE ¢ okcuaoM yriepoaa (1V)

37 VYronbpHasg KUCIIOTa U €€ COJIH bubmorera I[JOK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme

38 "[lonyyeHue yriieKucioro rasa. bubnuoreka [IOK
KavecTBenHast peakius Ha KapOOHAT- https://m.edso0o.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHUS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
COEMHEHUSX YTaepoaa
40 Kpemnunii u ero coequHeHus bubnnorexa [IOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenne

41 AKCIICPUMEHTAJIbHBIX 33124 10 TEME bu6mmoreka [JOK
«Baxaenne HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCUHEHUS»

KonrtponsHas pabora Ne3 o teme
42 «Baxaenne HeMeTaIUIbl M UX bubmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCIUHCHHUS»
OO01as XxapakTepuCcTUKa XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Merannudeckas CBSI3b U bu6nmoreka [JOK
METAJUTNYECKas KPUCTAIIINYECKas https://m.edso00.ru/00ae103e
pemérka. @u3nvecKue CBOMCTBA
METAIIJIOB
XHWMHUYECKHE CBOMCTBA METAJIJIOB.

. bubmuorexa [JOK

44 DNEeKTPOXUMHUYECKUN PSJT

HaIpsDKEHUN METAJIOB

https://m.edso0.ru/00ael1156
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OO6mwme crmocoOb! MOTyYeHUS
MmeraiuioB. CruiaBel. BeruuciieHus mo

bu6nmmoreka [IOK

4 .
> YPABHCHIAM XUMIHCCKHIX peartiut, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
MIPUMECH
46 IToHsiTHE O KOPPO3UH METAIIJIOB bubmorexa HOK
PP https://m.edso00.ru/00ae1278
Bbu6mmorexa [JOK
47
Ilenounbie MeTaL bl https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
Kaus https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — bubnunoreka [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael15e8
50 Baxxueiiime coefMHEHNS KaIbIIH bubnmorexa [IOK
a H https://m.edsoo.ru/00ael15e8
51 O000111eHIE U CUCTEMATHU3AIUS
3HAaHUHU
59 JKEcTkoCTh BOJIBI M CITOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHUs https://m.edso00.ru/00ae1886
[TpakTryeckas padora Ne 6 mo Teme
53 "KEcTKOCTL BOIBI U METOOEI €€ bubmmorexa TIOK
| A A https://m.edso0.ru/00aelae8
yCTpaHEHUs
bu6mmoreka [IOK
54 A I
TEOMHTHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOWCTBA OKCUIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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OKCI/II[BI, THAPOKCUIBI K COJIN KEJIE3a

bu6nmmorexa [IOK

> (1) m xene3a (I11) https://m.edsoo.ru/00ae35e6
58 O606HvleHI/Ie U cUcTeMaTH3alus
3HaHUI
[TpakTuyeckas padora Ne 7. Pemenne
SKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME bubmumorexa [IOK
59 .
«BaxHeinme MeTaJlibl U UX https://m.edso00.ru/00ae3de8
COETUHEHUS»
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUN, €CIIU OAUH U3
60 pearcHTOB JIaH B U30BITKE WIIN bub6mnoreka [IOK
COCPKUT MpuMecu. Beruncienus https://m.edso00.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOIYKTa
peakiuu
61 O606H}€HI/I€ Y CUCTEMaTH3aIHs
3HAHUU
KonrtponbHas padota Ne4 o teme
62 «BaxHeHIe MeTalTbl U UX
COEJIMHEHU S
63 Bemecrtsa u maTepuansl B bu6mmoreka [IOK
TOBCEHEBHOM KN3HU UEJTOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsA3HEHUE bubnuorexa [JOK
OKpY KaroLlEen Cpeabl https://m.edso00.ru/00ae4270
65 Ponb xumum B periennu bubnuoreka LIOK
AKOJIOTHYECKUX MTPOOIIeM https://m.edso00.ru/00ae4270
66 PesepBHbIit ypok. O60011eHNE U bubnuorexa [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00ae0dOa
67 PezepHblil ypok. O6001eHNE U bubnuorexa [IOK
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucremMarusanuia 3HAHWI

https://m.edsoo.ru/00adb33c

68 PesepBubIil ypok. O600611eHNE 1

cUCTeEMAaTH3al U 3HAHUU

Bbu6mmorexa [JOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenne
» Xumus, 9 ximacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

METO/IUYECKHUE MATEPHUAJIBI JUIS1 YUUTEJIA

Xumust (0a30BbIi ypoBeHb). Peanu3zanus tpedoBannii ®I'OC ocHoBHOTO 00111€TO
oOpa3oBaHus: MeToudecKkoe nocooue aist yuurens / Kasepuna A. A., [luuyruna
I'.B.; nox pen.I'. B. [Tmuyrunon. M. : ®I'BHY «MHcTUTYT CcTpaTerun pa3BuTus
oOpazoBanust PAOy, 2022. 81 c.:

O.C.I'abpuensn. Metoaunyeckoe nocooue k yueonuky O.C. ['abpuensina
"Xumus" 8 knacc/ O. C. I'abpuensn. — M. : JIpoda, 2018. —

109, [3] c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
bu6moreka I{OK urok.apkpro.ru

https://lesson.edu.ru
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