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MMOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIeTr0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OcHOBe (QenepanbHO paboueil MPOrpaMMBbI
BOCIIUTAHUS U C YUETOM KOHUEMIINU MPErnogaBaHus y4eOHOro mpeaMeTa «XuMus»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM Ha€T TPENCTABICHUE O IENsAX, OOIel cTpaTeruu
OOydYeHHs, BOCTIHTAHHS ¥ Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMH y4eOHOTO
npenMera, YCTAHABJIMBAET o0s3aTeNnbHOE peIMETHOE coziepKaHue,
peAyCMaTpPUBAET PACIPEACIEHUE €ro I0 KilaccaM M CTPYKTYPUPOBAHHE 10
pazienaM M TE€MaM MpPOrpaMMbl IO XHUMHH, OIpPEIEISeT KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJlepKaHusl, PEKOMEHAYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YYEHUSI XHUMHU C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
0COOEHHOCTEW  00yd4arolmuxcsi, ONpenenseT BO3MOXHOCTH TMpeaMeTa  Jiis
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOM
IpOorpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUsA, a Takke TpeOOBaHUN K
pe3ynbTaTam 00y4eHHUs] XUMUU Ha YPOBHE 1eel N3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIIErocss MO OCBOCHHUIO
y4e0HOro coziepKaHusl.

3HaHUWE XUMHHM CIYKUT OCHOBOU It (OpMHUpPOBAHHMS MHPOBO33PEHUS
o0y4Jaromnierocsi, ero MnpeAcTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHHSIX
SHEPrUM U 00 SBOJIOIMU BEUIECTB B MPHUPOJIC, O IMYTAX PEIICHUS TI00aTbHBIX
npo0JjeM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPhEBOM, HHEPTETHUECKOMH,
MUIIEBOM U SKOJIOTUYECKON O€30MacHOCTH, TPOOIEM 3IPaBOOXPAHECHHUS.

N3yueHne xumuu:

CHOCOOCTBYET  pealM3aldyd  BO3MOXKHOCTEH 11  CaMOpa3BUTUS H
(dbopMUpOBaHUs KYJIBTYphI JINYHOCTH, €€ 00111el 1 QYHKIIMOHATBLHON T'PaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arolmxcsi, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JesTeIbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIENOBATENbCKUX YMEHHUM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B MPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOrO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3TJISIIa HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
3TaroM B POPMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOIIUXCS;



crocoOCcTBYyeT (HOPMHUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHHe 00yUYarOIINXCS.

JlanHbie HampaBlieHHWs B OOYYEHHH XUMHH OOECIIEYMBAIOTCS CHEIU(PUKON
collep>KaHMsl  y4yeOHOro  MpeaMeTa, KOTOPBhIM  SIBISIETCS  IEJarormuecku
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpeeIEHHOM JTarne e
pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO0 0Opa30BaHUS OPUCHTHPOBAH Ha
OCBOEHHE OOYYalOIUMHCS CUCTEMBbI TMEPBOHAYAIBHBIX TMMOHSITUH XUMHH, OCHOB
HEOPraHMYECKOM XHMMHM W HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX IOHSITUUI
OPraHUYECKON XMMUHU.

CtpykTypa copepkaHusi MPOrpaMMbl MO XUMUU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro moaxoja k e€ usydeHuto. CojaeprkaHue CKJIAIAbIBAECTCS W3 CHUCTEMBbI
MNOHATUNA O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MIOHATHI O XUMHYECKON
peakimu. OO6€e 3TH CUCTEMBI CTPYKTYPHO OPTraHM30BaHbI M0 MPHUHIIUITY
MOCJIEIOBATENILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPE/ICTABICHUMN
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonmnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3U;

— TIPEACTaBICHUM 00 DJIEKTPOJIMTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUA pPACCMATPUBAIOTCA HAa OCHOBE OMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OAHOTO
YPOBHS K JPYyromMy, BBITIONHAS (YHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXXHOCTEU MPAKTUYECKOT0 MPUMEHEHUS U MOJy4YEeHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
MIPEACTABJIECHUS] O XUMUYECKON COCTABIAIOIICH HAYYHOM KAPTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOM NPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTo[aM TMO3HaHUA B Hayke. M3ydeHue XMMHUU NPOUCXOIUT C MPHUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX mNpeaMeToB: «OKpyKalomuid MUpm,
«buonorus. 5-7 xknacce» u «Puszuka. 7 Kiaccy.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (POPMHUPOBAHME 3HAHUI OCHOB
XUMHUYECKOM HAayKH Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATETbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOWM KYJIBTYPBHI.
3amaua y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUIUX (PAKTOB, MOHATUM, 3AaKOHOB U TEOPETUUECKUX TMOJIOKEHUMH,
JOCTYMHBIX O00O0OIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
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OpUOOIEHNH K HAayYHBIM METOJaM T[IO3HAHUS TPH M3YUYCHWU BEUIECTB U
XUMHUYECKUX peaKIui, B ((OPMUPOBAHUH M PAa3BUTUHU MO3HABATEILHBIX YMCHUN U
UX TPUMEHEHWHM B Y4eOHO-NO3HABATENLHOM M y4eOHO-MCCIIEI0BATEIhCKON
JESITeIbHOCTH, OCBOCHMM MpaBUJ OE€30MacHOrO OOpalleHHus C BELIECTBAMH B
MTOBCEHEBHOM KU3HU.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHs Ba)KHOE
3HaUEHHE MPUOOPENH TaKue Ied, KaK:

— (dopMupoBaHHE HHTEIJIEKTYaTbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HamnpaBJICHHOCTh OOy4YeHUSs HA CHCTEeMAaTHYeCKOoe IMpUOOIleHUe
oOy4Jaromuxcs K CaMOCTOSATEIbHON MO3HABATEIbHON JEATENbHOCTH, HAyYHBIM
METOJIaM TO3HaHMSI, (POPMHUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEW K
XUMUWY;

— o0ecrieueHne yCI0BUM, CITOCOOCTBYIOIIUX MPUOOPETECHUIO 00yUarOITUMUCS
OTbITa Pa3HOOOPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTO3HAHMSA, KIIOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUJIOB JICITEILHOCTH;

— (dopmupoBanune oO0mell (QYHKIIMOHATBRHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBICHATH U OICHUBATh SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YUCHHUU
XUMHUH, TPUMEHITh WX TPHU PEIIeHHd MNpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYZIOBOU IEATEIBbHOCTH;

— (QopmupoBaHue y OOyyarommxcsi TYMaHUCTHYECKHX OTHOIICHUH,
NMOHUMAaHUSI TEHHOCTH XHUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH JKOJIOTHUYECKHU
1EeIecO00pa3HOro IMOBEAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAOIIECH HPUPOLHOU CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHSI OOIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIST M HAMPABICHHOCTH JATbHEHUIIETO
o0yJeHusl.

OOmiee YMCIO YacoB, OTBEAEHHBIX JUISI H3YYEHUS XHMHUM Ha YpOBHE
OCHOBHOT'0 00111€T0 00pa3oBaHus, cocTaisieT 136 gacos: B 8 kinacce — 68 gacos (2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHayaILHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUU B )KU3HU YEJIOBEKa. XMMHUSI B CUCTEME HAYK.
Tena u BemecTBa. PU3NMUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAaxX MO3HAHUSA B XUMUU. YHMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3jieieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHUX
sneMeHTOB. [IpocThie U CIIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢opmysa. BajaeHTHOCTh aTOMOB XMMHYECKHX DSJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA CoOCTaBa BemiecTB. (OTHOCHUTENbHAsT aTOMHasi Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTA B
COCIMHEHUHU.

KomnuecTBo BemecrBa. Moib. MonsipHast Mmacca. B3auMocBsi3b KOIMYECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacuérel mo Qopmymnam
XAMUYECKUX COCTMHECHUMU.

du3nuecKue U XMMUYECKHUE SBJICHUS. XUMHUUECKas peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XHUMHUeckue ypaBHeHUs. Kiaccudukarus
XUMHUYECKUX PEaKIUi (COeTUHEHMs, pa3JI0KECHHS, 3aMEeIIICHH, 0OMEHA).

Xumuyeckuii IKChepumMenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, MpaBuwjiaMu pabOThl B J1a00OpaToOpuu U
npuémMamu oOpanieHusi ¢ J1abopaTopHbBIM O00OpPYAOBAHUEM, U3YUEHHE U ONUCAHUE
(GU3NMYECKHX CBOMCTB 00pa3lloB HEOPraHWMYECKUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TUTaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
METHOM MPOBOJIOKH, B3aUMOEHCTBUE MeJIa C KUCIIOTOMN) SBICHUMN, HAOIIOICHUE U
OMMCAHWE MPHU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3joKeHHEe THIPOKCHIA
menu (1) nmpu HarpeBaHwu, B3aMMOACHCTBHE Kene3a ¢ pactBopoM coiu meau (11),
U3Yy4eHHE CIOCOO0OB pa3/ClICHHs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puibTpOBaHUE,
BBITIApUBAHUE, JUCTUIUIIIMS, XpoMaTorpadusi, IpoBeACHNE OYUCTKH MOBApPEHHOMN
conmy, HaOMIOAEHWE W  ONMUCAaHWE  PEe3yIbTaTOB  MPOBEICHUS  OIBITA,
WUTIOCTPUPYIOIIEr0 3aKOH COXPAHEHHS MAaCChl, CO3JaHUE MOJENed MOJEKY
(I1apocTep>KHEBBIX ).

BaxHeiilue npeacTaBuTe M HEOPraHMYECKMX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucinopon — anemeHT u mpocTtoe
BelecTBo. HaxokaeHue kucimopojia B Mpupojse, (U3MYECKHME U XUMUYECKHUE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenwe kuciopoga. CrocoOb
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MOJIyYEHUsI KHUCIOpoJla B JadOpaTopud U MPOMBIIUIEHHOCTH. Kpyroopor
KHCJIOpoJia B pupojie. O30H — alioTponHas Mou(uKamus KUCIopoa.

TemnoBoit 3hHEeKT XUMHUYECKOW peakIuh, TEPMOXUMUYECKHE YypaBHEHUS,
9K30- U JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, YCUIIEHHE TapHUKOBOro 3¢ (dekTa, pa3pylieHue 030HOBOIO CIIOsI.

Bonopon — anemeHT UM mpocToe BemiecTBO. HaxokaeHue Bojopoaa B
npupoae, (U3MUECKUEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nosyyeHus. Kucnorsl n conu.

MossipHbiii 00BEM ra3oB. Pacy€Tsl Mo XMMHUYECKUM YPaBHEHUSIM.

Oduznueckue CcBOMCTBA BOJbl. Boma kak pactBoputenb. PacTBOpbI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 1074 BeHecTBa B pacTBOpPE. XUMUUYECKUE CBOMCTBA BOABI. OCHOBaHHS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeKa. KpyroBopor BOJbI B MPUPOJE.
3arpsi3HEHHE PUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJ.

Kimaccudukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHJIOB:  coneoOpa3yroniue (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HecosieoOpasyromue. HomeHnknatypa okcugoB. DuU3MYECKME U XUMHUUYECKHUE
CBOMCTBA OKCHIOB. [loydyeHne okcuaoB.

OcHoBanus. Kmaccudukanmss ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuMi. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuu. [lonmydyenne ocHOBaHUM.

Kucnorel. Knaccudukarus kucinor. Homenknarypa kucinor. dusnueckue u
XAMUYECKHE CBOMCTBa KuCIOT. Psang aktuBHoctu merayuioB H. H. bekerosa.
[TonydeHnue Kucior.

Comu. Homenknatypa coseil. @u3n4eckue U XMMHUUYECKUE CBOWCTBA COJIEH.
[Tonmyuyenue cosei.

I'eneTnyeckas CBsI3b MEXKY KJlacCaMU HEOPTAHUYECKUX COEAUHEHHUIM.

Xumuueckuii IKCnepumMenm:

Ka4€CTBEHHOE OMPEAECICHUE COJIEPKAHUS KUCIOPOAa B BO3AYyX€E, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHWE€ ¥ U3YYCHHE CBONCTB KHCJIOPOJa, HAOIIOJCHUE
B3aMMOJICMCTBUSl BEILECTB C KHCIOPOJOM M YCJIOBHUS BO3HHKHOBEHUS U
npeKpamnieHusi ropeHus (moxapa), O3HAKOMJICHHWE C O0Opas3laMu OKCHUIOB U
OMMMCaHHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, paclo3HaBaHHE M H3Y4YCHUE
CBOMCTB Bogoponaa (ropeHme), B3amMoaeicTBue Bogopoaa ¢ okcumpom meau (1)
(BO3MOXXHO HCIIOJIB30BaHUE BHUJICOMATEPUAIIOB), HAOMIO/ICHNE OOpa3IlOB BEILECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBAaHHE OCOOCHHOCTEM paCTBOPEHMS BEILECTB C
pa3IMYHON PacTBOPUMOCTHIO, TIPUTOTOBJIECHHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOW J10JI€ll pacTBOPEHHOrO BEILECTBA, B3aUMOJEHCTBUE BOJbI C METANIAMU
(HaTprieM ©  KaiublieM) (BO3MOXHO HCIOJb30BaHUE BHUIECOMATEPHUATIOB),
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UCCIIEIOBAaHUE O0pa3lOB HEOPraHWYECKHMX BEUIECTB PA3IUYHBIX KJIACCOB,
HAOJII0/ICHUE U3MEHEHUSI OKPACKU WHJUKATOPOB B PAacTBOpax KHUCIOT U IIEIOYEH,
u3ydyeHue B3auMmopeiicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCIIOT C METajulaMH, pPEaKUUid HeUTpanu3aluu, MOJIyYEHHE HEepPaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI'0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHUE
AKCIEPUMEHTAJIBHBIX 3a/ad MO TeMme «BakHellne KiIacchl HEOPTraHUYECKHUX
COCIMHEHUN.

[Hepuognueckuin 3axkoH u Ilepuoaumyeckas cucreMa XHMHYECKHX
jnemeHToB JI. U. MenneneeBa. CtpoeHue aroMoB. XHMHYECKasi CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KIAacCU(UKAIMKA XUMUYECKUX dieMeHTOB. [loHsitue o
TPYINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3ytoT aM(pOTEPHbBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnoanueckuii 3akoH. [leppoanueckas cucreMma XMMHUYECKUX 3JIEMEHTOB /I,
N. MenpaeneeBa.  Koporkomepuognass W JJUHHONEpUOAHAass  (OpPMBbI
ITepuonnueckoii cucremel xumuueckux dnemMeHToB JI. . Meunneneesa. Ilepuonasl
u rpynnbl. DU3MYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB NEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnbl. Onekrponsl. CTpoeHune
AJIEKTPOHHBIX  00OJOYeK aToMOB  TMepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
[lepuognueckon cucremnl JI. M. MenneneeBa. XapaKTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nonoxxeHuro B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHUS paguyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METALTUYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUJIA pa3BuThs Hayku W npaktuku. . MI. MenneneeB — y4d€Hbli U
rpaXKJaHUH.

Xumudeckasi cBsizb. KoBasieHTHast (TMoJiApHAasT MW HEMOJspPHAas) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHas CBS3b.

Crenenb  okucieHusa. OKUCIUTENbHO--BOCCTAHOBUTENIBHBIE  PEAKIIMH.
[Iponeccel okucneHns U BOCCTaHOBIIEHUsI. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepuUMenm:

U3y4eHHE OO0pa3IOB BEIIECTB METAUNIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LHMHKA C pAacTBOPaAaMHM KHUCJIOT U IIEIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakluu pa3ioKeHUs, COSTMHEHUS).

Mescnpeomemmnuie ceasu



Peanmu3anusa MeXnpeIMETHBIX CBSI3€W INPU W3YYEHHM XUMHHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 MCMOJIb30BaHME KaK OOIIMX ECTECTBEHHO--HAYUYHBIX
MOHATUN, TAK W MOHSATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O IUKJIA.

OO0mre ecTecTBEHHO--HAy4YHbIE MOHATHS: HAYYHBIN (akT, TUnoTes3a, TeopHs,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, TMepUOJUYHOCTb, HaOI0/IeHNE,
JKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SBIICHUE.

®dusuka: marepus, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH],
U30TOIbI, PATMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKAN 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (U3MYEeCKue BEIMYUHBI, CTUHUIIBI
U3MEpEHUs1, KOCMOC, IUIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpanbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMH4YeCKasi peaKus

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 2JIEMEHTOB JI.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XMMHYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHOJOB, Kaluus, KalblMUs M UX
COCAMHEHUN B COOTBETCTBHMU C IMIOJOXKEHHEM »3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTALIMYECKOW PEHIETKH U
BHa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOWCTBA BEIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPTaHUYECKUX
COEIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELLECTB.

Knaccudukanus XuMU4ecKuX peakiuid mo pa3inuyHbIM OpU3HaKaM (110 YUCTy
U COCTaBy YYAacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TemIoBOMY 3(deKkTy, Mo
U3MEHECHHIO CTETICHEW OKHCIIECHUS XMMHYECKHX JJIEMEHTOB, IO 0OpaTUMOCTH, TIO
YYaCTHIO KaTajau3aTropa). JK30- U SHIAOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKHE
ypaBHEHUS.

[Tonsitue o ckopocTu xumudeckod peakuuu. [loHstre 00 oOpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTEHHBIX M T'€TEPOTCHHBIX
peakuusx. [lonsatne o karanmse. [loHsTre 0 xumuueckoMm paBHoBecun. DakTopsl,
BIMSIONIME HA CKOPOCTh XMMHYECKOW pEAaKUUMU M TOJ0XKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCANTENBbHO-BOCCTAHOBUTEIbHBIE  pEAKLMHU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHON pEaKLUu. CocraBienue YPaBHEHU I
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OKHCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM €  HMCIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOT 0 OaJiaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DJIEKTPOIUTHI U HEANEKTPOIIHTHI.
Katuonsl, annonsl. MexaHW3M JUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
xuMuuecko cszu. Crenens gucconuanuu. CUIbHbBIC U CIa0bIe STEKTPOIUTHI.

Peakiun noHHOrO oOMeHa. Y ciaoBUs MPOTEKAHUS PEAKIMd HOHHOTO OOMEHa,
NOJIHBIE W COKpAaIllEHHbIE HMOHHbIE YpaBHEHHsS peakuuil. CBoWCTBa KHCIOT,
OCHOBAaHUW U COJIeM B CBETE MPEJACTABICHUNH 00 IJIEKTPOIUTHUYECKOU
nucconuranuu. KauecTBeHHbIE peakd Ha MOHBL. [IoHATHE O TUAPOIIH3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTUA CKOPOCTH XMMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (DAKTOPOB, HCCIEIOBAHUE AJIEKTPOINPOBOJIHOCTHU
pacTBOpPOB  BEIIECTB, MPOLECCAa AUCCOLMALMUA KHUCIOT, LIENOYEeH U  COJIEH
(BO3BMOXKHO  HCIIOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKU  MPOTEKaHUS  pEaKUUi  HMOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BBIIEJICHUE Ta3a, oO0pa3oBaHUE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUS), pacliO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IOMOIIBKD  KA4YECTBEHHBIX pPEaKIMid HAa HOHBI, PEHICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmiass xapakTepuctuka rajaoreHoB. (OCOOEHHOCTU CTPOCHHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nueckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpEe  XJIopa
(B3aMOJEICTBUE € METAJIaMH, HEMETallIaMH, Iejio4amMu). XJIOpPOBOJOPO/I.
ConsHast KuciIoTa, XMMHUYECKHE CBOMCTBA, INOJIYyYEHHE, NMpUMEHeHue. JlelicTBue
XJopa U XJOPOBOAOPOJA HA OPTraHW3M 4YeJloBeKa. BakHeWlue XJIOpUIbl U HX
HaXO0XJCHHUE B IPUPOLE.

O6mras xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (PU3MYECKHUE CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOJAA U CEephbl. AJUIOTPOIHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUUecKkre cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XuMuyeckue cBorcTtBa. OKCUABI Cepbl KaK MPEACTAaBUTENN KUCJIOTHBIX OKCHJIOB.
CepHast kuciora, (Qusnueckue M XUMHYECKHE CBOMCTBa (00mIME Kak
NpEe/ICTaBUTENsl Kjacca KHUCIOT W crnenuduueckue). XHUMHUYECKHE pEeakKIiuw,
JeXalie B OCHOBE IMPOMBIIUICHHOTO CHOCc00a TMONY4YeHHS CEPHOM KHUCITOTHI.
[Iprnmenenue cepror KucoThl. Conm CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha
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cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpoAe. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpelbl COCAMHEHUSMH Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

OO6mras xapaktepuctuka 37eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCIECHHS. A30T, paCpOCTpPAHEHHE B MPUPOJIE,
buznueckne u XuMHIeckne cBoiictBa. KpyroBopot azora B npupoze. AMMHUak, ero
dbuznueckre U XUMUYECKHUE CBOMCTBA, TIoJyuyeHue u npuMenenne. Conu aMMOHUS,
X GU3NUECKNEe U XMMUYECKHNE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakmus Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ TojiydeHue, (U3MYECKHUEe U XUMUYECKHUE
cBOMcTBa (0OIIME Kak MpENCTAaBUTENS KJacca KHUCIOT M crheluduyecKue).
Hcnonp3oBaHWEe HUTPATOB U COJIEW aMMOHMS B KayeCTBE MHHEPAIbHBIX
ynoOpeHnii. XuMHUUECKOE 3arpsi3HEHUE OKPYKaIoIel Cpe/ibl COeNMHEHUSIMH a30Ta
(KUCTIOTHBIE JIOXIW, 3arps3HEHUE BO3/ayXa, MNOuBbl U BOJMOEMOB). Docdop,
ajutoTponHeie Moaudukanuu (ocdopa, duszmueckne M XUMUYECKHE CBOICTBA.
Oxkcup dhocdopa (V) u dhochopHas Kuciaora, Gu3MIecKue U XUMHIECCKHIE CBOMCTBA,
nonydenne. Mcnonp3oBanue hochaTtoB B Ka4UeCTBE MUHEPATLHBIX YA00PEHUIA.

O6mas xapakrtepuctuka sneMeHToB IVA-rpynmbel. OcoOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJIepoj,  aJUIOTPOITHbIE
Monu(UKAIUKA, PACHPOCTPAHCHHE B TNpuUpoae, (U3NYECKHEe U XUMHUYCCKUE
cBoricTBa. Ancopomusi. Kpyrosopot yriepoaa B npupojge. Okcuabl yriaepojaa, ux
bu3uvYecKkue W XHUMHYECKHE CBOWCTBA, JIEWCTBHE HA KUBBIC OpPraHU3MBI,
MOJyYeHHE U TPUMEHEHUE. DKOJIOTHYECKHE MPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a rno0aNbHOTO TMOTEIJICHUS KIIMMAaTa, TMapHUKOBBIN
addekrt. YronbHas Kuciaora U €€ coliv, uX PU3nuecKkue U XUMHUYECKHUE CBOICTBA,
nojiydyeHue W TnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO3SICTBE.

[TepBoHauanbHbIC TOHITUSL 00 OPTraHUYECKHUX BEIECTBAX KaK O COCUHEHUSX
yriiepojaa (MeTaH, 3TaH, STUJIEH, alleTWICH, 9TaHOJ, TJIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HeDTH),
NPOAYKTHI WX TepepaboTku (O€H3MH), MX POJb B OBITY W TPOMBIITUICHHOCTH.
[TonsaTHE 0 OMONOrMYECKU BaKHBIX BEIIECTBAX: KHUpaX, OCNKax, yriieBoJax — U X
poiM B KM3HM ueJoBeKka. MarepuanbHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue © XHUMHYECKHE CBOMCTBa, IOJIYYEHUE U
npumenenne. CoeauHeHus KpeMHusT B mpupojge. OOmue mnpeacTaBieHus o0
okcuzae kpemuus (IV) u kpemuHueBor kucinore. CUIMKaThl, UX UCIOJIb30BAHUE B
OBITY, B MIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHbIE MaTepHallbl: KepaMuKa,
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CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [IpobiiemMbl 6€30MacHOro MCIOJIb30BAHUS
CTPOUTEIIPHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4YCeHHE 0Opa3IlOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJISTHOW KHUCIIOTHI,
MPOBECHNE KAUECTBEHHBIX PEaKlNil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB
UX TMPOTEKAHUS, ONBITHI, OTpaKalIue (QU3NYECKHUEe U XHMMHUYECKHE CBOMCTBA
TaJIOTeHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3naMu XJIOpUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasnamMmu  ceppl U €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEpUAIIOB), HAOJIOIEHHE Tpollecca OOYIrIIMBaHUsS caxapa MoJl JIeUCTBUEM
KOHILICHTPUPOBAHHOMW  CEPHOM  KHUCJIOTBI, M3y4EHHUE XUMHUUYECKUX CBOWCTB
pa30aBiIEHHOMN CEpPHOW KUCIOTHI, IPOBEJECHNE KaUeCTBEHHOW pEeaKIu Ha cyibdar-
WOH W HaOIIOJICHUE MpuU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUMHEHHH (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPUAIIOB), 00pas3amMu a30THBIX U (HOCHOPHBIX YHOOpEHHH, MOIydEHHE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOMCTB aMMHaKa, IIPOBEJACHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U PocdaT-uOH U U3YyUYECHUE NPU3HAKOB
UX NPOTEKaHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MENIBIO
(BO3MOYXKHO HCMOJIb30BAHUE BHJIEOMATEPUAJIOB), V3y4EeHUE MOJENen
KPUCTAINIMYECKUX PEHIETOK anMmasa, Trpaduta, QyaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aICOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTUBOrasza, MojyuyeHue, COOMpaHue, pacrlo3HaBaHUE U HU3y4YeHUE
CBOWCTB YIJICKMCIIOTO Ta3a, MPOBEICHNE KauyeCTBEHHBIX pEaKklnii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YyYCHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHUE C
NPOJAYKIIMEH CHIMKATHOM MPOMBIIUICHHOCTH, PEUICHUE SKCIEPUMEHTAIbHBIX
3aj1a4 110 TeMe «BakHeilmue HeMeTaJuIbl U UX COCIUHCHUS.

MeTaJuibl 1 X COeIMHEHUS

OO0uras xapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METAJNIOB Ha OCHOBAHUU
ux noioxeHus B llepuoguueckod cucreme xumudeckux odiementos . .
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJIoB. MeTamnueckas CBs3b U
METaJUIMYECKasi ~ KpUCTa/UIMuecKas  pemerka.  DJIEKTPOXUMHUYECKUH Pl
HanpspKeHU MetaiioB. OU3MYecKue U XMMUYECKUe CBOMCTBAa MeTalsioB. OOmue
CrocoObl MONIydeHUs: MeTaioB. [loHATHE O KOPpPO3MM METAIOB, OCHOBHBIE
CcrocoObl 3amuThl MX OT Kopposuu. CriaBel (CTasib, YyTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIILICHHOCTH.

[lemounsie MeTayuibl: mojioxkeHue B Ileproauyueckoil cucteMe XUMUYECKUX
sanementoB JI. M. MenzeneeBa, CTpO€HHE MX aTOMOB, HaXOXJEHHE B IPUPO/IE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanusi). OKCUIBI U
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TUAPOKCHUABI HATpud M Kanus. [[puMeHeHue IIeNOYHbIX METaulOB U HX
COE€IMHEHUH.

[IlemoyHO3€MENbHBIE METAJUIBI MAarHUM W KaJbLMU: TMOJOXKEHUE B
[lepnoguueckoit cucreMe xumuueckux 3neMeHToB [[. M. MenneneeBa, ctpoeHue
VX aTOMOB, HAXOXJI€HUE B Tpupoae. PU3NYECKHe U XUMUYECKHUE CBOMCTBA MarHus
U Kajplus. Baxuelmue coenuHeHHs] Kaiblusi (OKCUJA, TUIAPOKCHI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUs!.

AJFOMUHUE: TIOJIO)KEeHUE B [lepronueckor CUCTEME XUMAYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToma, HaxOoxXAeHHUe B Ipupone. Pusnyeckue U
XUMHUYECKUE CBOMCTBA aTIOMUHUA. AM(POTEpPHBbIE CBOMCTBA OKCUIA U THAPOKCHIIA
AJFOMUHUSL.

Kenezo: monoxenue B [lepuoanyueckoit cucteMe XUMAYECKHAX 3JIEMEHTOB /I,
N. MenneneeBa, cTpoeHHE aroMa, HaxOXJIE€HUE B Ipuponc. Pusnyeckue Hu
XMMHUYECKHE CBOMCTBA *kene3a. OKcubl, TuApOoKCcH bl U comu xxenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJIYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C o0pa3llaMud METAUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHIEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KBSl M HATpUs C BOJOM (BO3MOXHO UCIIOJb30BAHUE BUJIEOMATEPUAIIOB),
MCCJIEIOBAaHNE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHUS Kejle3a B KUCIOPOJIE
(BOBMOXKHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHAIOB), MPU3HAKOB  MPOTEKAHMUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MAarHus, KaJblWs, AIIOMUHUA, [IMHKA, JKEJIe3a
(11 u xene3a (1), mequ (1), HaOIIOCHUE W ONTMCAHUE MTPOLIECCOB OKPAIIMBAHHMS
IIaMEHU MOHAMU HATpusl, KaJIus W Kajdbldid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIIeOBaHNE aM(POTEPHBIX CBONCTB THAPOKCHU/IA ATFOMUHHUS
Y TUJIPOKCUA LIMHKA, PEIIEHUE YKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BaxkHenmue
METAJUIBI U UX COCTUHEHUSI».

XuMHS M OKPYKAKOLIadA cpeaa

BemecTtBa m Marepuanbl B IMOBCEIHEBHOW JKM3HU 4YelloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHYECKUX peaknuii B ObiTy. IlepBasi momomp mpu
XUMHUYECKUX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKpYKarolleil cpenpl (MpeaenbHas OMycTUMast
KOHLIeHTpalus Beuects, aaiee — [1/IK). Ponp xumMun B perieHun 3K0JI0rM4ecKux
npoOseM.

Xumuueckuii IKcnepumenm:

U3ydeHre oOpa3lioB MAaTEpUAOB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIUMEPHBIE
MaTepHaIbl).

Mexcnpeomemmuie ceasu

12



Peanmmszanust MexXnpeaMeTHBIX CBs3€dl MpU W3YYeHHMH XUMHH B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
HNOHATUMN, TaK U MOHSATHUH, SIBISIOIINUXCS CUCTEMHBIMU JUISl OTAENBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O IMKJIA.

OO0mye ecTeCTBEHHO-HAY4YHBIE MOHATHSA: HAYUYHBIM (DAaKT, rumores3a, 3aKOH,
TEOpUs, aHaliu3, CHHTE3, KIacCUPUKALUsi, [EPUOJUYHOCTh, HAOIIOJECHNUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHUE, MOJIENb, SBJICHHUE, NapPHUKOBBIN
3¢ deKT, TEXHOIOT U, MAaTEPUAIIbI.

Odwuszuka: MaTepus, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
U30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUM 3apsiji, NPOBOAHUKH,
HOJYNPOBOJHUKHU, AUDJIEKTPUKH, (POTODJIEMEHT, BELIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSIHUE BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTka, CriaBbl, (U3MUYECKHUE BEIMYUHBI, CIUHUIBI U3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHLIE.

buonorusi: dborocuntes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI10OpeHMs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE€3HbIE UCKONIAE€MbI€, TOILIMBO, BOJHBIE PECYPCHI.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIETo
o0pa30BaHUs JOCTUTAIOTCS B XOJ¢ OOYyYEeHHS XUMHUU B €IUHCTBE Y4EeOHOU W
BOCIIUTATEIILHON JCSITEIILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUHCKUMHU
COIMOKYJIBTYPHBIMH ¥ JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMHU, TPHUHSATHIMH B
oOIIecTBe MpaBUJIaMU M HOPMaMM TOBEICHUS M CIOCOOCTBYIOT TIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMATIM3AIIHN 00 yJarOIIHXCA.

JIMYHOCTHBIE  pE3yAbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOUIUXCS
PYKOBOJICTBOBATBHCSI  CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMH U
pacIIMpEeHUEe OMBITA JISATEIHHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI

IIEHHOCTHOT'O OTHOIIEHUS K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY
U HAy4YHOMY HAcJe/Mi0, TMOHMMAaHMS 3HAYEHUS XUMUYECKONW HAyKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HHGpOpMAIMEH O
MEPEIOBhIX JOCTIKCHUSAX W OTKPBITHUAX MHPOBOH M OTEYSCTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa U 00IIECTBa;

2) rPaKIaHCKOT0 BOCTIUTAHUS

NPENICTaBIIEHUs O COLMAJIBHBIX HOpPMax M TMPaBWIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  Y4EOHO-UCCIIeOBAaTEIbCKOM, TBOPYECKOM W JpYyrux  BHJAX
JIESITENHbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOW JEATEIbHOCTH TpHU
BBITIOJTHEHWW YYE€OHBIX, TO3HABATENbHBIX 3a/1ad, BBIMIOJTHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUN YICOHBIX MTPOCKTOB, CTPEMJICHHUS K B3aUMOITOHUMAHUIO
¥ B3aWMOIIOMOIIA B TIPOIlECCEe OJTOW Yy4eOHOW JEATENHbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJEHHWE W TIOCTYNKHA CBOUX TOBApHILEH C TO3HUIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS TTOCIIECICTBUN MTOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI .

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEUIECTBE M XMMHUYECKOW peaKIiui,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOLINE
OCHOBY JIJII TTIOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs TPHUPOMBI, B3aUMOCBI3SX YEIIOBEKa C
IPUPOJAHON CPEIO, O POJIM XMMUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHUBBI, HANIPABJICHHBIC HA TMOJYYCHHUE HOBBIX 3HAHWUH IO
XUMUH, HEOOXOIUMbIC NJii OOBSICHEHHS HAOII0JaeMbIX MPOILIECCOB U SIBICHUH,
MO03HABATEILHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KYIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOATENBHOM paboThl C y4eOHBIMHU TEKCTaMHU, CIPABOYHOM

14



JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpPEICTBAaMU HWH(OPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHHWIO, TMPOCKTHOM W  HMCCIIENOBATEIHCKOU
NEeSATENbHOCTU, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YeHHUS B
JlIaJIbHEHIIIEM;

4) hopMHUpOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3JI0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE MOCJEIACTBUUA U
HENPUITUE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aIKOT0JIsl, HAPKOTUKOB, KypeHusi),
HEOOXOIMMOCTH  COONIOZICHUSI TMpaBWJ OE30MacHOCTU TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpEC K MPAKTUYECKOMY U3yUYeHHUI0 Ipodeccuil u Tpyaa pa3inyHOro poja,
YBaXEHUE K TPYAYy M pe3ylbTaTaM TPYAOBOM AEATEILHOCTH, B TOM 4YHUCJIE Ha
OCHOBE IMPUMEHEHHSI MPEAMETHBIX 3HAHMM MO XUMHUH, OCO3HAHHBIM BBIOOP
WHJUBUIYaJbHONU TPACKTOPUHU MPOJOJKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHs HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATLCA B IPOQPECCUOHATILHOM CpeJIe;

6) 3K010rH4ecKOro BOCIIUTAHUSI:

HKOJIOTHYECKH 11€JI€CO00pa3HOe OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUs, IOHUMAHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH COOJIIOJICHUS
npaBmI 0€30I1aCHOTO MOBEAEHUS ITPU paboTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHIX,
YIPOXKAIOLIKNX 3I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, MOJy4aeMble NPU U3YYEHUU XUMHH, JJIS
pELIEHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH ITPUPOTHON CPENOU, I TTOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00adbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTeW UX PEIICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTHUBHOM U COLIMATIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B cocrtaBe wmeranmpeAMETHBIX pE3yIbTAaTOB BBIIEIAIOT 3HAYUMBIE IS
dbopMupoBaHUs MHUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHUS (3aKOH, TEOpHus,
NPUHIINI, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOpbIe
UCTIONIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUU W3 ITUX OpPeIMETOB (HOPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOM
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HAyYHOU KapTHUHE MHpa, ¥ YHUBEpCAJIbHbIC ydeOHbIE NeHCTBHs (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJISATHBHBIC), KOTOpbIC OOECIeuynuBarOT (GopMUpoBaHUE
TOTOBHOCTH K CAMOCTOSITEJIBHOMY IUJITAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
JIeSITeTHHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUSA

ba3oBble jjornueckue a1eiicTBUs:

YMEHHUS HCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPH OCBOEHUHU
3HAHWM: PACKPBIBATh CMBICT XMUMHUYECKUX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NpU3HAKK, yYCTAHABJIMBATh B3aWMMOCBSI3b C JIPYTUMHU TIOHATHSIMH), HCIIOJIB30BATh
HOHSITHS JIJIs1 OOBSICHEHUS! OTACNIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKHX PEaKIUH,
YCTaHABIMBATh TMPUIMHHO-CIEACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTUBHBIE, JETYKTHBHBIC, TI0 aHAJIOTHH),
JIeNIaTh BBIBOJBI U 3aKITIOUYEHUS;

yMEHHE TPUMEHATh B TIPOLIECCE TMO3HAHUS TOHATHS (NIPEAMETHBIE U
MeTanpeIMETHbBIC), CHMBOIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbIe B XUMUH,
peoOpPa3oBBIBATh IIMPOKO MPUMEHSIEMBIC B XUMUU MOJICIIbHBIC TIPEICTABICHHS —
XUMUYECKUH 3HAK (CUMBOJI 3JEMEHTAa), XHUMUYeckas ¢GopMylna U ypaBHEHHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATENbHBIX 3a7a4, C YIETOM
ATUX MOJETHHBIX TPEICTABICHUN BBISBIATH M XapaKTEPHU30BATHh CYIIECTBCHHBIC
NPHU3HAKH U3Y4YaeMbIX O0BEKTOB — XUMUYCCKUX BEIIECTB U XUMHUYECCKUX PEAKIIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIE/ICTBEHHBIE CBS3HM U
POTHUBOPEYHS B H3y9a€MbIX MPOIECCAX U SIBICHHUSIX.

Ba3oBble uccienoBaTebCcKue TeiCTBUS

YMEHHE HCITOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUWS, a TaKKe B KayecTBE OCHOBBI JUIsi (OPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUI;

NPUOOPETEHUE ONbITa 10 IUIAHUPOBAHUIO, OPraHW3AlMA W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, YyMEHuE HaOJIoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €0 PE3yNbTaT, (HOPMYIUPOBATH O0OOIICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABISATh OTYET
0 MpoJIeTaHHOM pabore.

PabGora ¢ unpopmaumei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM MPEJCTABICHUS, MOIYIAeMYI0 U3 Pa3HBIX UCTOYHUKOB
(HaydHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHHS, CIPaBOYHBIC
nocobusi, pecypcsl NHTepHeTa), KPUTUYECKH OIICHUBATh MPOTUBOPEUMBYIO H
HEJOCTOBEPHYIO MH(POPMAIIHIO;
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YMEHHE MPUMEHSTh Pa3IMYHbIE METOJBl M 3alpoChl MPHU MOUCKE U OTOOpE
uHQOpMallMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX I BBITIOJHECHUS
y4eOHBIX U MO3HABATENbHBIX 3a7]a4 ONMPEAEIEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCTONB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O UCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATHh ONTUMAIBHYIO (pOpMY MpeacTaBieHus: HHpopMaluu u
WUIIOCTPUPOBATh pEIIaeMble 3a/1aud  HECJIOXKHBIMU CXEMaMH, JHarpaMMamy,
apyrumu opMaMu rpadyKy U UX KOMOMHAIMSIMH,

YMEHUE UCIOJb30BaTh M AaHAJIM3UPOBATH B Ipolecce ydyeOHOH U
UCCJIEIOBATEIbCKON JEATENbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOIIEH INPUPOJHOU
Cpelbl.

KoMMyHHMKATHBHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eiCTBUS:

yMEHHUS 3aJaBaTh BOIPOCH (B XOJ€ Jauajgora W (WIh) IUCKYCCHUH) TIO
CylecTBy  oOCykmaemMoi  TeMbl, (OPMYIHPOBATH CBOU  MPEIIIOKCHHS
OTHOCHUTEINIbHO BBIMIOJHEHUS IPEAJIOKEHHON 3a/1a4H;

YMEHUS  MPEJCTaBIATh  IOJYYEHHbIE  pe3yJibTaThl  IMO3HABATEJIbHOMN
NEATEIbHOCTY B YCTHBIX M IHCBbMEHHBIX TEKCTax; JeNaThb NPE3CHTALUIO
PE3yNbTATOB BBHITIOJHEHUS XUMHYECKOTO IKCIIEpUMEHTa (J1ab0opaTOpHOrO OIIbITa,
1a00paTOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOI0 MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATENbCKOW  JICATEIIBHOCTM  IPU  PEUICHUU
BO3HUKAIONTUX TPOOJIEeM Ha OCHOBE y4€Ta OOIMX WHTEPECOB W COTJIACOBAHUS
no3utivii (00CyxkaeHuss, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPJIUHAIIUS
COBMECTHBIX JICUCTBUM, OIPEAECICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOM pa0oThI U JApyTHE).

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOATENbHO ONPENENSATh LEIH JEATeIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITEeNbHOCTD, BHIOUPATh Hanbosee d3(PPEeKTUBHBIC CITOCOOBI peIieHUs] yUeOHBIX U
MO3HABATENbHBIX 3aJlad, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
IPEAJIOKEHHBIA QJITOPUTM JEHUCTBUM NPU BBIIIOJHEHUM 3aJaHUM C Y4YETOM
MOJTyYE€HHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNHd, YMEHUE
UCIIOJIb30BaTh U AaHAJU3UPOBATH KOHTEKCTHI, Mpe/jlaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 00S3aTEIBHOrO
collep KaHMs, YCTAHOBJIEHHOTO JIaHHOW eaepanbHOll paboueil mporpammoi,
BBIJICTISIFOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI
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nehcTBuil, crnenudpuyueckue I8 OpeAMETHOM o0macth  «XUMHS», BHJIbI
NEATEIBHOCTY MO  TOJYYEHUIO HOBOI'O  3HAHUS, €ro HWHTEpHpeTaluH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xony oOydenus B 8 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YJAIOIIUXCA YMEHUI:

e pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATUH: aTOM, MOJIEKYJIa,
XUMHUYECKUM DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOHAST M1 HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEILIECTBA, MOJb, MOJIApHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOT0 3JIEeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTAa, OCHOBAHHUE, COJIb, IEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHYECKasi peakius, KiacCUu(PUKaius peakiuil: peakiuu
COCAMHEHUS, PEAKUHMH PA3JIOKECHUS, PEaKUUU 3aMENICHUS, PEaKIUU
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEIUIOBOU A((EKT peakiiui,
AIpO aTOMa, JJIGKTPOHHBIM CJOW aroma, aToMHas OpOWTalb, pPaIUyC
aToOMa, XMMHYECKAsl CBS3b, MOJIAPHAS M HEIMOJSPHAs KOBAJIEHTHAS CBS3b,
WOHHAsS CBSI3b, UOH, KaTMOH, aHUOH, PAacTBOp, MACCOBAasl JOJISI BEIIECTBA
(MporeHTHAas! KOHIIEHTpAIUs) B pacTBOPE;

e WUIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHM U
MIPUMEHSATH 3TU MMOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;

e HCMOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JJI COCTaBieHUs (popmyi
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKLIUM;

e ONpENETATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCICHMSI  BJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAacCy COCIUHEHUU I10
dbopmynam, BHUJ XUMHUYECKOM CBSI3M (KOBAaJIGHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSIX;

e packpbiBaTh cMmbici [lepuomnueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JIEMEHTOB OT MX IOJOXKeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHHSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHAa ABOTraapo;

e ONUCHIBATH MW XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuoguyeckoit
CUCTEMBbl XMMMYECKUX DJJIEMEHTOB: pa3jidyarTh [IOHITUS «TJIAaBHAas
noarpynna (A-rpynna)» u «modounasi noarpymnmna (b-rpymnmna)», Maneie u
OOJBIIIME TEPUOJbI, COOTHOCUTh OO0O3HAYCHUs, KOTOPhIE HMEIOTCA B
tabnuie «llepuonnueckass cucrema xumuyeckux osnementos . .
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB
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XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij siapa, 00Ilee YUciao dJIEKTPOHOB
U pacrnpeiesieHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakliuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIMX B pPEaKIUU
BELIECTB, N0 TEIIOBOMY 3((PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAsl OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IMPOTEKAaHWS XUMHUYECKUX NPEBpALICHUNA B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOrO JdJIeMEeHTa 1o Qopmye
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MTPOBOJAUTH PACUETHI
M0 YPABHEHUIO XUMUYECKON PEAKIIUU;

MPUMEHSTh OCHOBHBIE OIEpallii MBICIUTEIBHON JAESTEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHue, CHUCTeMaTU3alluio, KiacCU(UKaIuio,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBA3EH — ISl M3YYEHHS CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIUN, ECTECTBEHHO-HAYyYHbIE METO/bI
MO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJIETUPOBAHUE, HKCIEPUMEHT
(peanbHbBINA U MBICIICHHBIN);

ClelIoBaTh  IpaBWjaM  [OJb30BAaHUS  XUMHYECKOM  TOCYIOM U
7abopaTopHBIM  000pPYIOBAaHMEM, a TakKKe TMpaBWjiaM OOpamieHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU 1O BBINOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OMNBITOB IO TOJYYEHHUIO M COOHpPAHUIO
ra3oo0pa3HbIX BemecTB (BOAOpOAa M KHUCJIOPOJa), MPUTOTOBIICHHUIO
PacTBOPOB C OMNPEAEIEHHON MACCOBOM JOJEH PpACTBOPEHHOIO BEIIECTBA,
IJIaHUPOBAaTh W MPOBOAUTHL  XUMHUYECKHE  AKCIEPUMEHTHI MO
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MOMOIIbI0 HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xonIy oOydenns B 9 Kkiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JTOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKHMX TNOHSATHUW: XHUMHYECKH
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHUCJICHHUSI, XMMUYECKasi peakiys, XUMUYECKasl CBA3b, TEIJIOBON A(PdekT
peakiuu,  MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, BJEKTPOJIUTHYECKAS JTUCCOLUMALNS, PEAKUUU HOHHOTO
oOMeHa, KaTaJu3arop, XWMHUYECKOEC paBHOBECHE, OOpaTUMBbIC W
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HEOOpaTUMbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHMCJINTE]Ib,  BOCCTAHOBHTEJb, OKHCIEHHE W  BOCCTAHOBJICHHE,
ajutorTponusi, aMm(GOTEPHOCTh, XUMHYECKasi CBSI3b (KOBAJICHTHAs, MOHHAas,
METAJUIMYECKas), KpUCTAZIMUecKas penérka, KOppo3us METaJIoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakiuu, MpeAeTbHO JOMYyCTUMAs
koHneHntpanus [TJIK Bemiectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKUX IIOHATHH U
MPUMEHSITh 3TU MOHSTHUSA MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;
UCIIOIb30BaTh XUMHYECKYIO CHUMBOJIUKY JUIsi COCTaBjieHUs Gopmyl
BEILIECTB U YPABHEHUN XUMHUECKUX PEAKIIU;

OMPEAENATh BAJICHTHOCTh U CTENEHb OKUCICHUS] XUMHUUECKUX DJIEMEHTOB B
COCIMHEHUSAX Pa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OIpeAeEHHOMY KJIacCy COEAMHEHUU Mo ¢opmysiam, BHJI XUMHYECKOU
CBS3W (KOBaJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPTraHUYECKUX
COCTMHEHUSAX, 3aps/i MOHA M0 XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpaX HEOPraHWYECKUX COCAMHEHMH, TUM KPHUCTAIUYECKOM
PELIETKN KOHKPETHOI'O BELIECTBA;

packpsiBath cMbIca Ilepuommueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHMMAaHHME: OIKMChIBaTh W XapaKTepHU30BaTh
Tabnuunyo Gopmy llepuoanueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuuath TMOHATHUS «IJIaBHas moarpymnmna (A-rpynma)» U «moOodHas
noarpynna (b-rpynma)», manble U OONbIIME TEPUOABI, COOTHOCHTH
0003HAYCHHUS, KOTOPBbIE HMMECIOTCS B IEPUOJAMYECKONM TabiuIe, C
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpeieiecHie HX 10 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUU B
npezeiax MalibIX MNEPUOJIOB U TJIaBHBIX MOATPYMI C YU4ETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMHUUYECKHE DJIEMCHTHI, HCOPraHWYECKHE BEIIECTBA,
XUMUYECKUEe peakiuu (10 YMCIy W COCTaBYy YYACTBYIOIIUX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 U3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIMME W CHEMU(UUESCKHEe XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJATBEP)KAas OIKUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HMOHHBIX YypaBHEHUN COOTBETCTBYIOIIHMX
XUMHUUYECKUX PEAKIINI;

COCTaBJISITh  YPAaBHEHMS  AJICKTPOJMTUYECKOM JUCCOLMALUM  KHUCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINA MOHHOTO
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oOMeHa, ypaBHCHHS pEaKIUH, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHCTHYECKOM CBSI3U MEXIY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MTOCPEICTBOM COCTABJICHHUSI SJICKTPOHHOr0 OaaHca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXKHOCTH TIPOTEKAHUS XUMHYECKUX TPEBpaIlleHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOrO0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MMPOBOJAUTH PAcUEThI
110 YPaBHEHHIO XUMUYECKON PeaKIuu;

coOnogaTh  MpaBuja  IOJIB30BAHUSA ~ XMMHUYECKOW  IMOCYyAOH H
nabopaTopHBIM  O0OpYJIOBAaHMEM, a TakKKe IMpaBuia oOpalleHus C
BEIIECTBAMU B COOTBETCTBMM C HWHCTPYKIMSIMU TI10 BBIOJHEHHUIO
7a00paTOPHBIX XHMHYECKHUX OIBITOB IO TIOJNYYECHHUIO M COOHMpPAHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJIUTh  PEAKIUH,  TOATBEPKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAacO3HABATh OMBITHBIM IyTEM XJIOpH]I-, OpOMU/I-,
uonua-, kKapOoHat-, ¢ocdar-, CWIHKAT-, Cyiab(har-, THAPOKCHUI-HOHBHI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX pacTBOpPaxX HEOPTaHWUYECKHUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE OIEpallid MBICITUTEIBHON AEATEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMAaTU3AIUIO0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YCHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIuii, eCTeCTBCHHO-HAyYHbIE METOAbl IIO3HAHHS —
HaOII0JICHUE, WU3MEPEHHUE, MOJEIMPOBaHUE, SKCIIEPUMEHT (pEaIbHBIM U
MBICJICHHBIH ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponavajibHbIe XUMHYECKHE IIOHATHSA
XuMust — BaxkHasi 001acTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK
' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢c
YeJioBeKa
12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK
' peaKiuu https://m.edso00.ru/7f41837c
Hroro no pazueny 20
Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 1 bubnnoreka [IOK
' 00 oKkcHIax https://m.edso0.ru/7f41837c
Bonopon.Ilonstre o kucmorax bubnmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo0.ru/7f41837c
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHHAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCCBI bubnmoreka [JOK
24 . 11 1 1
HEOPraHWYECKUX COCTUHEHUI https://m.edso0.ru/7f41837c
HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.
Xnanecxaﬂ CBA3b. OK]/ICJII/ITC.]IbHO-BOCCTaHOBI/ITeJILHI)Ie pealculm
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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

[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Menpene-eBa. CTpoeHue atoma
Xumuueckast CBA3b. BuG 10K
noImoTeKa
3.2 O - 8
KHCTHTEILHO https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmuorexa [IOK
" 15
TOTO 10 pasieiy https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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9 KJIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3/eJoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peaxkuui https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo0.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubamorexa [IOK
' PyIBL L-ep https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mmas XxapaKTepUCTHKa XUMUIECKUX
2.3 aneMeHTOB VA-rpynisl. A3oT, pochop 1 ux 7 1 bubnmorexa LIOK
' PyIHIBL ’ P https://m.eds00.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmnorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
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Hroro no pazueny 25
Pa3nea 3. MeTa/lIbI M X COeANHEHUS
bu6nuoreka [IOK
1 7| 4
3 Obmme CBOICTEA METAILIOR https://m.edsoo.ru/7f41a636
. bubmuorexa [IOK
3.2 B 16
AKHEUIINE METAJUIBI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nea 4. Xumus u okpy:kampmasi cpeaa
4.1 BentectBa 1 MaTepualisl B )KA3HU YEJIOBEKA 3 Bubmorexa IIOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 Bubmorexa IIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC

KoanuyecTBo 4acoB

Jara uzydyenus

DJIEeKTPOHHBIE
Ne @ @ nugposble
Tema ypoka 2 z
n/n P = 5 o0pa3oBaTe/ibHbIE
2 5 = - pecypchbl
g 3 E Z < .
o = B g B = =
; = 2 < S = =~
Q S 'S 2 'S =) =)
=] Z 2 ==y = =
1 [Ipenmer xumuu. Pons Xumuu B :KU3HU 1 bubmmoreka [JOK
yejioBeka. Tela U BemiecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 METOAX TIO3HAHUS B XUMUHU 1 bubamorexa [IOK
A https://m.edsoo.ru/ff0d227e
[paktuyeckas padora Ne 1 «IIpaBuna
3 paboTsl B 1a00paTOpHH U MPUEMBI 1 1 bu6mmoteka LIOK
oOpareHus ¢ 1a60paTOPHBIM https://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM
4 Yucteie BemecTBa u cmecr. CriocoObl 1 bubmuorexa [IOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTtrueckas padota Ne 2 «Pa3nenenue
5 cMecel (Ha mpuMepe OYUCTKU MTOBAPEHHOM 1 1 bubmorera [JOK
pHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuorexa [IOK
6 A 1
TOMBL T MOJCIYIE https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE TIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnnoreka [IOK
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XHUMHUYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8

cUcTeMaTHh3alug 3HaAaHUKI

8 [TpocTeie U ClIOKHBIE BEMIECTBA bubmorexa LOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubamorera LOK
yup y https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnyeckas popmyna. BaneHTHOCTh aTOMOB bubamorexa [IOK
pMyJa. https://m.edsoo.ru/ff0d2eae
XUMUYECKHX AJIEMEHTOB
11 OTHOCHUTENbHAs aTOMHAas Macca. bubmuorexa [IOK
OtHocuTeNbHAsE MOJIEKYJIApHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMHYECKOT'0 JIEMEHTA B bu6nunorexa LIOK
COEIMHEHUU https://m.edso0.ru/ff0d350c
13 KonunuecTtBo BeniectBa. Moinb. Monsipras bubmuorexa [IOK
Macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKre 1 XUMUYSCKUE SBICHUS. bubmuorexa [IOK
XHAMHYECKas peakiys https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBuUs MPOTEKaHUS bubnnorexa [IOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MacChl BEIECTB. bubnmnoreka [JOK
XHAMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruucnenus koauuecTBa, MacChl BEMIECTBA bu6mmoreka [IOK
10 YPaBHEHUSM XUMHUYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Kiaccudukamms XuMrU4ecKux peakiui
18 (coemuHEHMS, Pa3JI0KEHUS, 3aMEIIICHUS bubmorexa IOK
P : : https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIOMOHOCOB — y4€HBIii- BuG OK
19 sHImKIonenuct. Odoomenue u nosmorexa I1

https://m.edsoo.ru/ff0d40c4
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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

Kontposnbnas padota Nel o teme

bubmuorexa [IOK

20
«BeniecTBa 1 XUMUYECKHE PEAKIIMN https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB BO3AyXa.
21 Kuc?l};xo — BJIEMEHT U IPOCTOE BeHyZCTBO bubmorexa LOK
PoA P i ' https://m.edsoo.ru/ff0d448e
O30H
dusndeckre U XUMUYECKHAE CBOMCTBA
22 KHUCJIOpoJia (peaKkuy OKUCTIEHUsI, TOPEHHUE) bubmorexa LIOK
p P - TOP ' https://m.edsoo.ru/ff0d4614
TTousarue 06 oxcumax
Croco0B! OJIyUYeHUs] KUCIIOPOoa B
23 J1abopaTopuun fn OMI)II]_U'IeIfH(;Z:)TI/I bubmorexa LHOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmoposa.
Temnopoit 3 PeKT XUMHISCKOM peaKIuu,
24 MOHATHE O T(z‘)(bMOXI/IMI/I‘leCKOM paBH:HI/II/I bubnmorexa [OK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHIOTEPMHUUECKHIX PEaKIIHIX
Tormmso (HedTb, YroJIb 1 METaH).
25 3ar H3H€I§H6(1];03 ¢ a, CII0COOBI 1r0 bubmmorexa [OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPAILICHUS
[IpakTrueckas padorta Ne 3 o Teme
26 «[Tonyuenne u cobupanme KUCIo0poaa bubmmorexa [OK
v . P poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopoa — aneMeHT U IpocToe BEUIECTBO. bu6mmoreka [IOK
Haxoxnaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
28 DuU3NYECKUE U XUMUYECKUE CBOMCTBA bubmuorexa [IOK
Bojiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa LIOK
29 I1
OHATHE O KHCTOTax 1 COILIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI ToTy4eHus1 BOAOpOaa B bubnmnoreka [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktrueckas padota Ne 4 o Teme

31 «ITonyuyenue u coOMpaHue BOIOPOIa bubmorexa HOK
i oHp FOPOa, hittps://m.eds00.ru/ff0d4f42
W3YYCHHE er0 CBOMCTBY
N bubmuorexa [IOK
32 M i 00 .3 A
OIVIPHPIM ODBEM TA30B. SAKOH ABOTAAPO https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOTHYECTBA BENECTBA
33 rasa Io €ero u3BeCTHOMY KOJIMYECTB bubmorexa HOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Brruncnenus 00EMOB ra3oB M0 ypaBHEHUIO
34 €aKIIM{ Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
peai o https://m.edsoo.ru/ff0d5708
OTHOILIEHUI ra30B
35 dusnyeckre ¥ XUMHUYECKHUE CBOMCTBA BOIbI buGmorera [IOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsrue 06 bubnnorexa [IOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputenb. HackienHsie u
37 HeIfaCBIH_IfHHLIe paCTBO bl. MaccoBast 1011t buGmorera [IOK
P Pl https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOpE
[IpakTrueckas pabota Ne 5 mo Teme
38 «IIpuroroBiieHHE PACTBOPOB C ONPEACIEHHOM bubmorera [JOK
p N . p p ped https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JICH pacCTBOPEHHOTO BEIIIECTBAY
39 Kontponsnas padora Ne2 o reme bubnnorexa [IOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, Kiaccudukanus, bu6nunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenune u XuMHUUYECKHE CBOMCTBA
bu6nunorexa LIOK
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX

OKCHJIOB

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHus: cOCTaB, Kiaccudukars, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonyyenue u XMUMHYECKUE CBOMCTBA bubnmorexa [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kimaccudukarus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 Ilonyyenue u XMUMUYECKUE CBOMCTBA KUCIIOT bubamorera LOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIOCOObI bubmuotexa [IOK
MOJy4YEeHUS, XUMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padbora Ne 6. Pemenue
47 SKCIIEPUMEHTAJIBHBIX 3334 110 TEME bu6muoteka LIOK
«OCHOBHBIE KJIACChl HEOPraHUYECKHUX https://m.edso0.ru/00ad9b7c
COEIMHEHUI)
48 I'eneTndeckas CBsI3b MEXKIy KJIacCaMH bu6nunorexa [IOK
HEOPraHUYECKUX COEAUHEHHI https://m.edsoo.ru/00ad9a50
. bubnmnoreka [JOK
49 O00011IeHNE U CUCTEMATH3AIMS 3HAHUN https://m.edso0.ru/00adach?
Kontponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIaCChl HEOPTaHUUECKUX bubamorexa [IOK
. https://m.edso0.ru/00ad9ela
COeIMHEHU M
[lepBbie MOMBITKU KIacCHPUKAITUT
51 XUMHUYECKHX 371eMeHToB. [loHsTHE 0 rpymnmax bubamorera LOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JIEMEHTOB
[Tepuoanueckuii 3akoH u llepuonnueckas
52 CI/I(It)TeNf; XUMHYECKUX BHGMCETO;[ . . bubmorexa LOK
https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuoapl, rpyniiel, HOATPYIIIBI bubmuorexa [JOK
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Crpoenne atomoB. CocTaB aTOMHBIX SIIEP.

https://m.edsoo.ru/00ada52c
bubnuorexa [IOK

>4 H3otorbl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 0007I0YEK aTOMOB
55 aneMeHToB llepuoanyeckoii cuctemsl . W. bubnmorexa [IOK
https://m.edsoo.ru/00ada6bc
Menneneena
XapaKTepucTuka XMMHUYECKOTO JJIEMEHTA T10
56 ero nosoxeHuto B [lepuoanueckoit cucreme bubmorexa LOK
https://m.edsoo.ru/00ada824
J1. 1. MenneneeBa
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHA HAyKH U npakTuku. J. W. bub6mmorexa LIOK
MenpeneeB — y4€HbIN, IEJArOT U https://m.edsoo.ru/00ada96e
rpakJJaHUH
58 DNEeKTPOOTPULIATEIIBHOCTh ATOMOB bubmmorexa [IOK
XHUMHYECKHX IJICMECHTOB https://m.edso0.ru/00adaab8
bubmuorexa [IOK
59 Honmas xuirieckas cossb https://m.edsoo.ru/00adac34
60 KoBasienTHas nosnsipHasi XUMUYECKasi CBSI3b bubmorexa OK
https://m.edso0.ru/00adaab8
61 KoBasienTHast HenossspHas XUMUYECKast CBSI3b bubmorera [JOK
https://m.edsoo.ru/00adaab9
bu6nuorexa LIOK
62 Creneis oKHCICHHA https://m.edso0.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN bubmorera [JOK
https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBHUTCIN bubmorera [IOK
https://m.edsoo.ru/00adb076
65 Konrtponsnas padora Ne4 o reme bubmmorexa [IOK
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«CTpOCHI/Ie aToMa. XMMHYECKas CBA3h»

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

66 PesepBHeIil ypok. O000IICHHE 1 1 bu6nunorexa [IOK
CUCTEMaTH3alMs 3HAHU N https://m.edso0.ru/00adb33c
67 PezepBHblit ypok. O600mIeHNE U 1 bubmmorexa [IOK
cUCTeMaTHU3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
68 PesepsHblit ypok. O600111eHNE U 1 bubnmorexa [IOK
CHUCTEMAaTH3alIUs 3HAHU N https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaunuecTBo yacoB

Hdara usy4yenus

DJIEKTPOHHBIE
Ne ) 2 u¢posbie
Tema ypoka 2 § unpp
n/n = 3 o0pa3oBaTe/bHbIE
= > >, -
S = S = E pecypchbl
=y w2 [ SR < =
= = = © = =
Y O ©
9 S = =t = =
== =z 2 E 2 = =
Ilepuoanueckuit 3akoH. [lepuoguyeckas
bu6mmoreka [IOK
1 cucTeMa XuMHu4eckux siaeMmenTos Jl. M. 1
M https://m.edsoo.ru/00adb59e
eHjIesieeBa
3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB
2 XUMUYECKHX AJIEMEHTOB TEPBBIX TPEX 1 bubmmorexa [IOK
epHOO P Ry https://m.edso00.ru/00adb6b6
TIEPHOIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 bubnnoreka [IOK
HEOPraHWYECKUX BEILLIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XUMHYECKON CBSI3U U THIIBI 1 bubmuorexa [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsnas padora Nel mo reme
5 «[loBTOpEHUE U yriTyONeHHE 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
6 Knaccudukanys XuMHUUecKUX peakiuii o 1 bubnmnoreka [JOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTU XUMHUYECKON
7 eakuy. IToHATHE 0 TOMOT€HHBIX U 1 bubmorexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
TFeTePOTreHHBIX PeaKIMsIX
8 [ToHsITHE O XUMHUYECKOM PAaBHOBECHH. 1 bubmuorexa [JOK
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(DaKTOpBI, BJIMAIOIIUME HA CKOPOCTH
XHUMHYCCKOMN pC€aKuu U MOJIOKEHUC
XUMHUYCCKOI'0O PaBHOBCCHUA

https://m.edsoo.ru/00adc28c

XUMUYECKHE CBOMCTBA, MOJyYEHHUE,

9 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopust 3MEKTPOTUTHUECKON TUCCOIHALIH. bubmmorexa LIOK
CuibHBIC U CJIA0BIC AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 Honnrle ypaBHEHUS peaKIUi bubnnorexa [OK
P peart https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIPEACTaBICHUIT 00 bubmmorexa [OK
. pent https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON AUCCOLHAIIII
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MIPEACTABIEHUI 00 DIIEKTPOIUTHUECKON bubmmorexa [OK
pea p https://m.edsoo.ru/00add8b2
TUCCOLAINHT
14 ITonsaTue o ruaponIn3e cojen bubmmorexa HOK
AP https://m.edsoo.ru/00add9d4
bubnuorexa [IOK
15 O0001eHNne U cUCTEMATH3AIUS 3HAHUI
m 1 https://m.edsoo.ru/00addd12
16 [Tpaxktuueckas padorta Ne 1. «Pemenue bubmmorexa LIOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
Konrponsnas padora Ne2 o reme
17 «IIIEKTPOIUTHYECKAS TUCCOLIUAITHS bubmmorexa [IOK
p a HHatHA. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
18 OO6m1as xapakTepHUCTHUKA TaJIOTeHOB. bubnnoreka [IOK
XHUMHUUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnopooaopoa. ComnsiHast KUCIIOTa, bubmuorexa [IOK

https://m.edsoo.ru/00adel104
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IIPUMECHCHUEC

[TpakTrueckas pabora Ne 2 o Teme

bubnuorexa [IOK

20 «IToydyenue COJITHOM KUCIIOTHI, H3YUECHHUE
. yil v https://m.edsoo.ru/00ade348
e€ CBOMCTBY»
Bbruncnenus no ypaBHEHUSIM XUMUYECKUX
21 €aKIIU, €CJIM OJIMH U3 PEarcHTOB JaH B bubnmorexa [IOK
P ’ P https://m.edsoo.ru/00ade488
U30BITKE
29 OO6mmas xapakTepucTrka 3eMeHToB VIA- bubmuoreka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTtponHble MOIU(UKALIUY CEPBI.
23 Haxoil;eﬁne cepeul I/I(beé coeILHHeI})mﬁ B bubmorexa IOK
p o https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOHCTBA CEPHI
24 CepoBoaopon, cTpoeHue, pu3nueckKue u bubnmoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepsl. CepHast KUCIOTAa,
25 ¢du3nveckre 1 XUMHYECKUE CBOMCTBA bubamorera LOK
’ https://m.edso0.ru/00adea28
MPUMEHEHHE
XUMUYECKUE peakilii, JIeKallle B OCHOBE
MPOMBILIEHHOT'O CII0C00a MOIy4YeHus
26 CEpHOM KUCIOTHI. XUMHUYECKOE bubmmorexa LIOK
P ’ . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH cpebl
COEIMHEHUSIMU CEPbI
97 BolunciieHre MaccoBoOil 1011 BBIXO/1a bubmuorexa [IOK
IIPOJTYKTa PEAKIINH https://m.edsoo.ru/00adec8a
OO01as XxapakTepuCTHKA 3JIeMEHTOB V A-
28 rpynmsl. A30T, paclpoCTpaHEHHE B bubnnorexa [IOK

npupoe, GU3NIECKUE U XUMHICCKUE
CBOWCTBA

https://m.edsoo.ru/00adeeab
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AMMI/IaK, €ro (1)I/I3I/I‘IGCKI/IG U XUMHYCCKHEC

bubmuorexa [IOK

29
CBOMCTBA, ITOJIy4YEHUE U IPUMEHEHHE https://m.edso0.ru/00adf004
[MpakTraeckas padora Ne 3 mo Teme

30 1?[ P bubmuorexa [IOK

YeHHE aMMHUaKa, U3y4eHHE ero
«Clomyete ek https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KuCJ0Ta, €€ Pu3ndeckue u bubnnorexa [JOK
XMMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEN

39 aMMOHHMSI B KQU€CTBE MUHEPATBHBIX bubnmoreka [JOK
ynoopenuil. XuMHueckoe 3arps3HeHue https://m.edso00.ru/00adf518
OKPYKAOIICH CPe/Ibl COSAMHCHUSIMH a30Ta
®ocdop. Oxeun docdopa (V) u

33 q)oc:f))o pHaSI ann((t))Ta ®(1)IE3I/I(‘162:KI/I6 u bubamorera LOK

P . https:/m.edso0.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTyYCHHE
Hcnons3oBanue GpocdaTtoB B KauecTBE
34 (l()) 6 (E o PR bu6mmoreka [IOK
HWHEPAITbHBIX HUH. 3arps3HeHH
MuHepai . yAOOP p https://m.edsoo.ru/00adfc20
OpUPOAHOH cpenbl pocdaTamu
VYriepoa, pacupocTpaHeHue B IPUPO/IE, bubnmoreka [JOK

35 . :
bu3HYEeCKre U XUMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yraepoaa, ux GuU3nIecKue u
XHMHYECKHE CBOMCTBA. JKOJIOTHYECKUE bu6mmoreka [IOK

36
poOJIEMBI, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepoga (1V)

37 YroapHas KUCIIOTa B €€ COITU bubmorexa LIOK

TOJIbH
https://m.edsoo.ru/00ae006c¢
[IpakTraeckas padora Ne 4 mo Teme
" P P bub6mmorexa [IOK
38 [TomyyeHue yriaekucaoro rasa.

KadectBeHHas peakius Ha kKapOoHAT-HOH"

https://m.edsoo.ru/00ae027e
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HepBOHa‘IaJ'IBHBIe MOHATHS 00

bu6mmoreka [IOK

39 OPTaHHMHCCKUX BELIECTBAX KAK O https://m.edsoo.ru/00ae054e
COCAMHEHUSX YyTiiepoaa

40 Kpemnuuii u ero coenuneHus bubmnorexa [IOK

https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5. Permenue

41 AKCIEPUMEHTAIBHBIX 3374 110 TEME bubnnoreka [JOK
«Baxneiie HeMeTaJIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHECHUS»

Kontponbhas padota Ne3 mo teme
42 «Baxxuenmme HeMeTalIbl ¥ UX bubmorera [OK
https://m.eds00.ru/00ae0el18
COCJTUHECHUS»
OO01mas xapakTepuCTUKa XUMUYECKUX

43 AJIEMEHTOB — METaJUIOB. Merauinueckas bubnuorexa [IOK
CBSI3b M METAJIMYECKasi KpUCTAIUTMYECKast https://m.edsoo.ru/00ae103e
peméTka. Gu3nuecKkue CBONCTBA METAIIOB
XuMHUYECKHE CBOMCTBA METAJLJIOB.

44 DNEeKTPOXUMHUUECKHUH Psifl HAMIPSHKSHUN bubmorexa OK

https://m.edso00.ru/00ae1156
METAaJJIOB
OO6m1re crocoObl MOTYYSHUST METAJIIOB.

45 CmuiaBbl. Berunciienus o ypaBHEHUSIM bubmuoteka [IOK
XMMHUYECKUX PEaKLUU, €CIIU OUH U3 https://m.edsoo0.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH

46 [ToHsAITHE O KOPPO3HH METAJIOB bubmmorexa LIOK

https://m.eds00.ru/00ae1278
bubmuorexa [IOK

47 [enospte meTaet https://m.edso0o.ru/00ae14b2

48 OKCHUbI ¥ TUAPOKCUIBI HATPHUS U KaTus bu6nuorexa LIOK
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https://m.edsoo.ru/00ael4b2

49 [llenouHO3eMeTBbHBIC METAILTBI — KaJTbITHI bubnuorexa [IOK
Y MarHum https://m.edsoo.ru/00ae15e8
50 Baxwuerinme coenMHEHNS KalbIHs bubmmorexa [IOK
g A https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U cUCTEMATU3aIMs 3HAHUN
JKEcTKOCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [IOK
52
YCTpaHEHHUs https://m.edso00.ru/00ae1886
[Tpaktuueckas padora Ne 6 o Teme
53 "YKEcTKOCTE BOJBI U METOEI €6 Bubmorexa ITOK
. https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6nunorexa LIOK
54 AoMUHHI
https://m.edsoo.ru/00aelc64
55 AmdortepHbIe CBOMCTBA OKCHIA U bubnnorexa [IOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kenezo
https://m.edsoo.ru/00ae1d86
57 Oxcunsl, ruapokcuab u conu xenesa (1) u bu6mmoreka [IOK
xenesa (1) https://m.edso00.ru/00ae35e6
58 O0600I1IEeHne U CHCTEMAaTH3alis 3HAHHUHA
[Tpaktuueckas padora Ne 7. Perenue
59 AKCIIEPUMEHTAJIBHBIX 33124 I10 TEME bubmorexa LOK
P . https://m.edsoo.ru/00ae3de8
«BaxueHme MeTamIbl ¥ KX COSTMHEHUSD)
Beruucienus mo ypaBHEHUSAM XUMHUYECKUX
CaKIMH, eCI OJWH U3 PearcHToOB JaH B
P P bubmuorexa [IOK
60 U30BITKE WU COACPIKUT IPUMECH.

Boruncnenuss MaccoBOi 1011 BBIXOAa
MPOAYKTa peaKuu

https://m.edso0.ru/00ael750
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61 O000111eHNEe U cUCTEMATU3aLMsl 3HAHUN 1
62 Konrtponsnas padora Ne4 mo reme 1
«BaxuHeime MeTalibl U UX COCAUHEHUSD)
63 BemectBa 1 MmaTrepralibl B IOBCEAHEBHOM 1 bu6mmoreka [IOK
JKM3HHU YEJI0BEKaA https://m.edsoo.ru/00ae3f50
XHUMHYECKOE 3arps3HEHNE OKPYKAIOIIeH bubnnoreka [JOK
64 1
cpenbl https://m.eds00.ru/00ae4270
65 Ponp xuMuu B pelieHun SKOJI0THYECKUX 1 bubnnorexa [IOK
npo0emM https://m.edso0.ru/00ae4270
Pesepsublil ypok. O600111eHNE U bub6mmorexa LIOK
66 . 1
cUCTEeMaTH3alusl 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblil ypok. O600111eHUE U 1 bubmmorexa [IOK
CUCTEMAaTHU3alUs 3HAHUN https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6006111eHIE 1 1 bubmmorexa [IOK
cucTeMaTH3aInsI 3HAHUI https://m.edsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
* Xumwmsi, 8 xmacc/ Pymsutuc I'.E., ®@enpnman @.I'., AxknmoHepHoe 00IIeCTBO
«3naTenscTBO «[IpocsernieHue»
o Xumusi, 9 wnacc/ Pymsutuc I'.E., ®@enpaman @.I'., AkiuoHepHoe 0O0IIECTBO
«M3parenscTBO «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI V1A YYUTEJIA

I. EmenmpssnoBa E. O., Hogxko A. I. Opraauzamuss 003HABaTEIbHON
JEATENbHOCTH y4Jamuxcsi Ha ypokax xumuu / E. O. EmenssnoBa, A. T.
Nonxko. M. : IlIkombnas mpecca, 2002. — Y. . 142 c.; Y. Il. 136 c.
2. 3arpammuHas H. A. K oOmeHke pe3ynapTaroB  3KCIIEPUMEHTATBHOM
nestenbHocTy / H. A. 3arpannynas // Xumus B mkomne. — 2010. — Ne 7. — C. 13-19.
3. 3arpannuynas H. A., Kypun A. A. Xumus: MeTanpeIMETHBIE pPE3YJIbTAThI
obyuenusi: 8—11 kmaccel (Mactepckass yduTensi XUMUHM): METOAMUYECKOE Mocodue
H. A. 3arpanmunasa, A. A. Xypun. — M. : BAKO, 2014. — 208 c.
4. 3arpannunas H. A., MwupenkoBa E. B. JlmarHoctuka MeTtanpeaMeTHBIX
PEe3yIbTAaTOB NP OOYYCHHH XUMHHU B OCHOBHOM IIKOJIE: MOCOOWE i yduTens /
H. A. 3arpanununas, E. B. MupenkoBa. — M. : Pycckoe cinoso, 2020. — 240 c.
5. HoBomuuckuii U. W., HoBommuckas H. C. DxkcnepuMeHTalbHasi XUMUSL.
Pemenne sKkcnepyUMEHTAIBHBIX 3a7a4 [0 HEOPraHUYeCKOW XHMHHU: Kype IO
BBIOOpY: yueOHoe rmocodue st 8—11 kiaccoB 00111e00pa3z0BaTENbHBIX OPraHU3AINI
/

N. U. Hoomuuckuii, H. C. HoBommHckasa. — M. : Pycckoe cioo, 2018. — 176 c.
6. EcTecTBeHHO-Hay4yHas TpPaMOTHOCTb: COOpPHHMK  OSTaJIOHHBIX  3aJaHuil.
Beimyck 2: ydeOHOoe mocobue s 001ieoO0pa3oBaTeNbHBIX OpraHu3anuii  /
I' C. Kopanera, A. K. Ilentun, H. A. 3arpanuunas u [Jp.; 00O pEn.
I'. C. KoBanesoii, A. 1O. [lentuna. — M. ; CII6.: IIpocsemenue, 2021. — 143 c.
7. Meroauka npenoAaBaHus XUMUK: yueOHOE TOCOOUE ISl CTY/IEHTOB TIe/l. HH-TOB
mo xuMm. u Omon. cmery / H. E. Ky3nemosa, B. Il. I'apkynor u gp. — M. :
[IpocBemienue, 1984. — 415 C.
8. IlepmunoBa JI. M. ®opmupoBaHue o00IIEy4YE€OHBIX YMEHHA W HABBIKOB Y
YYAIIUXCS B YCIOBUAX peANTH3alliM IIKOJBHBIX 00pa3oBaTENbHBIX CTAHIAPTOB:
yueOHo-MeToaudeckoe nocooue / JI. M. Ilepmunoa. — M. : MHOO, CIIOATIIIO,
2012. — 114 C.
9. PasymoBckuit B. TI. [IIpoGmembl Teopum U TPaKTUKA IIKOJIHHOTO
¢dbuszuyeckoro odbpaszoBanusi. M306pannsie HayuHble ctaTthu / B. I'. PazymoBckuit ;
coct. KO. A. CaypoB. — M. : WM3ag-Bo PAO, 2016. - 196 c.
10. Xumus (6a30Bbiii ypoBeHb). Peanuzamus TtpeboBanuitk ®I'OC 0CHOBHOIO
obmiero obOpa3zoBaHus: MeToAuueckoe mocodue ans yuutens / KaBepuna A. A.,
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IInuyruna I'.B.; mox pexn. I'. B. [Imuyrunoun. M. : ®I'GHY «MHcTUTYyT CTpaTerun
pasButus oopazoBanus PAOy», 2022. 81 c.: un

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBbI U PECYPCHbI CETH
HUHTEPHET

1. On-naiin Y4EOHUK «Dokchopay. Pexum JIoCTyma:
https://foxford.ru/wiki/himiya?utm_source=foxmedia utm_medium=media
utm_campaign=media_all_all_wiki-himiya utm_content=27072022_article-

chemistry-online

2. On-naiin yueOHuk «Opranndeckas xumusi». Pexxum noctyma: https://orgchem.ru.
3. On-naitH yueOHUK «OCHOBBI XuMuW». Pexum noctyma: https://hemi.nsu.ru .
4. Konnekuus uudpoBbIX 00pa3oBaTeNbHBIX pecypcoB o XxuMuu. Pexxum nocryna:
http://school-collection.edu.ru.

5. baza tpeHupoBouHbIX 3amanuid B Qopmare OI'D/EI'D. Pexum nocrymna:
https://sdamgia.ru.

6. Cupuyc. Kypcsl (HdomonHutenbHble TIJaBbl XWMUM). Pexum noctymna:
https://edu.sirius.online.

7. OOpazoBarenbHbie Kypchbl Ha 1uargopme «OTKpbITOe 00pazoBaHuey. Pexum
JOCTYTIA: https://openedu.ru.
8. Ilomueii Teopermyeckuid kypc s noarotoBku k IMMA. Pexum npocrymna:
https://chemege.ru.

9. Buumeo-onbiThl 1O oOpraHuveckoi xuMmuu. Pexum poctyma: https://himija-
online.ru.

10. HTEpaKTUBHBIN XUMUYECKUM CITIPABOYHUK C XUMUYECKUM PEAAKTOPOM. Pexnm
JOCTYyTIA: https://acetyl.ru.
11. DnekTpoHHas OMOIMOTEKAa Y4EOHBIX MaTEPUATIOB MO XUMHH XUMHUYECKOTO
¢akynprera MIY um. M. B. JlomonocoBa. Pexum  jgoctyma:
http://www.chemnet.ru/rus/elibrary/?ysclid=16et900v6r487359407.

12. Komnekuu Bugeo-ypokoB. Pexxum goctyna: https://videouroki.net, https://iu.ru,
https://interneturok.ru.

Youtube — xananel: «Xumus-npocto», «ChemicalForce», «Thoisoi», «MEKTEII
Online XUMHS», «Periodic Videos», «KhanAcademiRussiany.
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