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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha oOcHOBe deaepalbHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[TporpaMMa mo xumuu Aa€T TMPEACTAaBICHUE O IENAX, OOIIeH CTpaTeruu
oOy4yeHusi, BOCIUTAHUS M PA3BUTHS OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
IpeaIMeTa,  YCTaHaBIMBAaeT  00s3aTelNbHOE  NPEIMETHOE coJiep KaHue,
IpeayCMaTpUBaET pACIpEAeICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
paszgenaMm M TeMaM NPOrpaMMbl MO XHMHH, OMPEIESIeT KOJIUYECTBEHHBIC WU
KaueCTBEHHbIE XapaKTEPUCTUKH coJiepKaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUS XUMHH C Yy4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM Y4eOHOro IpoLecca, BO3PACTHBIX
O0COOCHHOCTEM OOyuaroluxcs, OINpeAesieT BO3MOXKHOCTU IpeaAMeTa s
peanu3anuu TpeOOBAaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTesbHOI
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOLIEr0 0Opa3oBaHMs, a TakKe TpeOOBaHMUM K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE I1€JIeH N3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENbHON JEATEIbHOCTH O0O0yYaromerocs IO OCBOCHHIO
y4e0HOTO coIepKaHusl.

3HaHMEe XUMHH CIY)KUT OCHOBOW IJisi (OPMHUPOBAHUS MHPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
ponb urparT (GopMmHEpyemMble XUMHEH MPEACTaBICHUS O B3aHMMOIPEBPALICHHUIX
DHEPrUH U 00 DBOJIOLMHU BEIIECTB B MPHUPOJAE, O MyTSIX PEHICHHs TII00aTbHbBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUIIEBON U 3KOJIOTUYECKOW O€30MMacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001IeH 1 PyHKITMOHAIILHON TPaMOTHOCTH,

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBIIUJICHUS U TBOPUYECKHX CIIOCOOHOCTEH
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
OKCMIEPUMEHTATBHBIX W HCCIEAOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKM3HHU, TaK U B POGECCHOHATFHON ACSITELHOCTH;

3HaKOMUT CO CHenu(pUKoi HAYYHOTO MBINIICHHS, 3aKJIaIbIBaeT OCHOBBI
IIEJIOCTHOTO B3TJIs[a HA €AUHCTBO MPUPOIBI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroOIInuXcs;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-Hay4HBIM 3HaHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B HKOJIOTUYECKOE
oOpa3oBaHue 00yJarONTUXCsl.

JlanHble HampaBieHUs] B OOyYe€HUM XHMMHUU OOECNEUMBAIOTCS CHEeUU(PUKON
colepKaHus ~ y4yeOHOro  MpeaMeTa, KOTOPBIA  fABISAETCS  MEAarormyecku



alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX IIOHATUN
OpraHU4eCKON XMMHH.

CrpykTypa coaepkKaHHsl NPOrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0o nmojaxonaa K €€ m3ydeHuto. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATHM O XUMHAYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHM30BaHbl 10 MPUHLHITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoguyeckoro 3akona J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMMWH;

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE OMIMPUYECKU
MOJIyYEHHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEJOBATEIBLHO OT OJJHOTO
YPOBHSL K JpPYromy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH IMPAKTUYECKOIO NMPUMEHEHUS U IOIYYEHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABICHNS] O XUMHYECKON COCTABIISIOIIEH HayYHOW KapTUHBI MHpa B JIOTHKE
€€ CHCTEeMHOW NpPHUPOABI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMS B Hayke. M3ydeHne XuMuUM NPOUCXOAUT C TNPHUBJICUECHUEM
3HaHUW M3 paHee H3YyYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyKaloluil Mupy,
«buonorus. 5—7 knacce» u «Puszuka. 7 Kiace».

[Ipy wu3yyeHUH XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XUMHYECKOM HAyKHd KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIIbBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XUMHUYECKHX
3HAaHUN — BaKHEUINX (paKTOB, MOHSATHM, 3aKOHOB M TEOPETUUCCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B
OpUOOIIEHMM K HAy4YyHbIM METOAaM [IO3HAHMS TPU U3YYEHUH BEIIECTB MU
XUMUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTUHU MMO3HABATENIbHBIX YMEHUN U
UX TPUMEHEHWU B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NESATEIbHOCTH, OCBOEHMM IIpaBMJ OE€30MacHOr0 OOpalleHHsl C BELIeCTBAMHU B
IIOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE LI, KaK:



— (GOpMHUPOBaHHE WHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEeMaTHYeCKOE MpPUOOIIEeHHE
OoOy4JarommMxcss K CaMOCTOSTEILHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YIAFOIITIMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHHUSA U CaMOMO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEpPCaIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaIoIlIer0 MHUpa, UCIOJIb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XMUMHH, TPUMEHATh UX IpPHU PEIIEHUU NpoOJeM B MOBCEJHEBHOW XKHU3HU MU
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUYECKUX OTHOLLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW i1 BBIPAOOTKH 3KOJIOTMYECKU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpOGWMIsl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHMHU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIO).



COJEP XAHME OBYUYEHUA

8 KVIACC

IlepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tenma u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATperaTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAax MO3HaHWS B XUMHHM. UHMCThIe BEIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI U MOJIEKYJIbI. XHWMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0S XMMUYECKOTO AJIEMEHTA B
COEJIMHEHNUHU.

KonunuectBo BemecrBa. Moabs. MoisipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
Macchl M 4YHUCJIa CTPYKTYPHBIX €IUHUI] BeulecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCUHEHUH.

dusnueckre U XUMUYECKUE SIBJICHUSI. XUMUYECKasi peaklus U e€ MpU3HaKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B J1aOOpaTOpUU U
npuémMamu 0OpalleHus: ¢ JIabOpaTOpHBIM O00OPYAOBAHUEM, U3YYECHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJIa, pPACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONKCaHUE NPU3HAKOB NPOTEKAHUS XMMHUYECKUX peakuuil (pas3yiokeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3ioKeHHE TMIPOKCHIIA
menu (1) mpu HarpeBaHuu, B3auMoIeiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHueE, TUCTULUIALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKU MOBAPEHHOU
CONMM, HaONIOACHHE W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — s3neMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B Tpupoe, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJly4YeHUsI KUCIOpoJa B JIabopaTOpUU M MpOMBIIUIEHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(GUKALMS KUCIOPOa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bomopon — asnemeHT W mpoctoe BemiecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nonyuyeHus. Kucmotsl u comnu.

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

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B *KU3HU 4esnoBeKa. KpyroBopot BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCHJIOB:  cosieoOpasyromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kucior. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE€ W M3YYEHHE CBOMCTB KHUCJIOPOJa, HaOIIOACHHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHWE W W3YUYCHHE
CBOMCTB Bogopoaa (ropeHme), B3amMozcicTBre Bogopona ¢ okcugoMm mead (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pa3IUYHOM PACTBOPUMOCTHIO, IPUTOTOBJICHHE PACTBOPOB C OMNpPEACTIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJII0ICHNEe U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT M IEJIOYEH,
uzydyeHue B3aumozeiictBus okcupa menu (IlI) ¢ pacTBopoM cepHON KHCIOTHI,
KUCJIOT C METaJUIaMH, PEaKIUid HEUTpaIU3aluu, IOJYy4YEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METajjla JAPYTMM M3 PacTBOpa COJM, PELICHUE



AKCIIEPUMEHTAIIBHBIX 3a/1ad 1o TeMe «BaxkHenmme Kiaaccbl HEOPraHUYECKUX
COEIMHEHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aTroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIAcCU(PUKAIMU XUMUYECKUX djemMeHToB. [lonstue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
U TUAPOKCUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa.  KopoTkonepuonHas ©W  JJIuHHONEpUoAHas  (OpMBI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30oTonsl. DiekTpoHbl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyIaM U Nepruoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpaXJaHVH.

Xumudeckass cBa3b. KoBajieHTHass (TOJispHAsT W HEMOJISIpHAs))  CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporecchl OKuCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BELIECTB METAUIOB UM HEMETAJUIOB, B3aWMOJCHUCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie céasu

Peanuzanusa MeXnpeaIMETHBIX CBA3CH MPU HM3YYEHUM XUMHUM B 8 Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: Hay4HbIN (akT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsll, BEIIECTBO, TENO,



00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpanbl, TOpPHbBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepnonmueckuit 3aKoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XAMHUYECKUX DJJEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, KM, KalblUUs W HX
COCMHCHUN B COOTBETCTBMHU C IIOJIOKECHHEM 3JIEMEHTOB B I[lepromndeckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBl KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHUJ1a XUMHUUYECKOU CBS3U.

Knaccudukaiys 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3JIMYHbIM KJIACCaM HEOPraHUYECKUX
COCAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanuysa XuMUYecKuX peakiuii Mo pa3auyHbIM NMPU3HAKaM (IO YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3(PQeKTy, 0
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajlu3aTopa). DK30- U IHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUECCKUE
YpaBHEHHS.

[lonsiTue 0 CKOpOCTHM XUMHUYECKOM peakuuu. lloHsTue 006 0oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pEAKIUU U TOJOKEHUE XUMHUYECKOIO

paBHOBECHUSL.
OKHUCITUTETLHO-BOCCTAHOBUTENILHBIC  PEAKIUKM,  DJICKTPOHHBINM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKunu. CocraBiienue YpPaBHEHUU

OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMA BUIAMHU
XuMu4eckon cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U C1a0bIe SJIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIuii MOHHOTO OOMeHa,
MOJIHBIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJICTABICHUH 00 DICKTPOJUTHUYECKON
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IoHSATHE O TMApOSIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEUIECTB — METAJUIOB M HEMETauloB (rpaduTa W aiamasa), CIOXKHBIX BEIIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaKlHH



OT BO3ACHCTBUS pPAa3IMUHBIX (AKTOPOB, HCCIEAOBAHUE DBIEKTPOMPOBOAHOCTH
pacTBOpPOB BEIIECTB, MpolEecca JUCCOLMAIIMM KHUCIOT, IIeJIoYed U  coJiel
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpHaIOB), [POBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiMu pasyIoKEeHHs, COCIUHEHUs), Paclo3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUMid HAa HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIBbHBIX 33]1a4.

HemeTa/uibl U X COeUHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIEHiCTBUE C MeETayIlaMH, HeMeTaJylaMH, IIejiouaMu). XJIOPOBOJOPO/I.
CongHasg KHMCIOTa, XUMUYECKUE CBOMCTBA, MONy4YeHHE, NpuMeHeHue. [leiicTBue
XJIOpa ¥ XJOPOBOJOPOJA Ha OpraHu3M 4ejioBeka. BaxkHeilline Xjopuasl U HX
HAXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okuciaeHus. CTpoeHue u (PU3NYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOia
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3HUECKHE U
XUMUYeCcKrue CcBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3MUecKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENSl Kjacca KHUCIOT W crneuuduyeckue). XHUMHUYECKHE pPEaKIuH,
JeXallie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHo KucaoThl. COaM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cynbdar-uon. HaxoxneHnue cepbl U €€ COCNMHEHMA B TMpUpojie. XUMHUYECKOE
3arpsi3HEHUE OKpPYXKAroIIed Cpellbl COEIMHEHUSIMU cepbl (KUCIOTHBIE JOMKIM,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILECHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCIECHUA. A30T, paclpocTpaHEHHE B MPUPOJIE,
duznyeckue U XxuMuyeckue cBoictea. Kpyroopor azora B npupojae. AMMuUak, ero
duznyecKkue u XMMHUYECKUE CBOMCTBA, oJyyeHre U npuMeHnenue. Connu aMMOHMS,
uX pU3NYECKUEe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3HMUYECKUE U XMUMHYECKUE
cBOiicTBa (0OIlIME Kak TMpEeJACTaBUTENS Kilacca KHUCIOT U  cheluduyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3HeHHe OKPYKaIoIel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE JOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
annotpornueie Monupukammu ¢docdopa, GuzMUECKUEe U XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMHUIECKUE CBOCTBRA,
nonyuenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHUIA.



OOmas xapaktepucTtuka 31eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHS.  YIJIepoA,  aJUIOTPOIHBIC
MOAU(UKALIUM, PACHPOCTPAaHEHHE B MpuUpojae, (U3MYECKUE U XHUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOMCTBA, JCHCTBME HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (1V), rumoresa riao6anbHOr0 TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
ahdexT. YrompHas KACIOTa U €€ CONMM, UX (PU3MIECKHUE U XMMHYECKUE CBOMCTBA,
nojayyeHue U TnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-UOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHBIC MOHITUSL 00 OPTrAaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJAYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BAXKHBIX BEIECTBAX: KMUpaX, OeNKax, yrieBojax — U ux
ponu B OKM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHHUI.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYyYCHHE H
npumeHenue. CoenuHeHHs KpemMHHs B mpupone. OOmme mnpeacTaBieHus 00
okcunie kpemaust (I1V) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MIPOMBIIIJICHHOCTU. BaxkHelile CTpoUTeNbHbIE MaTepHasibl: KEPaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCHOJIb30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOJIOICHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OIBITHI, OTpaKawmue (QU3NYECKHUe W XUMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEJUHEHHN (BO3MOKHO HKCIOJIb30BAHHE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJOPUAOB (TaJOTEHUIOB), O3HAKOMJICHHE C
oOpaslamu cepel ©u €€  CcOeAUHEHUsSIMU  (BO3MOXHO  HCIOJB30BAHHE
BUJICOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUS caxapa Mo JCUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHON CEPHON KUCIIOTHI, MPOBEIEHNE KAaUECTBEHHOM peaKIuu Ha CyibQaT-
MOH M HAOJIOJeHUWE NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BHUJICOMATEpUAIIOB), oOpas3iiaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJydYeHUE,
coOuMpaHue, pacrno3HaBaHWE€ M M3Yy4YEHHE CBONCTB amMMuaka, MpPOBEICHUE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U U3ydyeHne NpU3HAKOB
UX IPOTEKaHHUsI, B3AMMOIEUCTBAE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BHJIEOMATEPHUAIIOB), V3y4YCHUE MOJIeIIen
KPUCTAIUTMYECKUX pemEToK anmasza, rpadura, QymiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEMIECTB AKTHUBUPOBAHHBIM YTIEM U



YCTPOMCTBOM NPOTHBOTa3a, MOJydYeHHe, COOMpaHue, paclo3HaBaHUE M M3yUCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W W3yYCHHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMENW CUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTalTbl M UX COCTUHEHUS».

MeTaJibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux nonoxeHus B llepmogmdeckor cucremMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtajmndeckasi CBsi3b U
METAJUTMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaIpspKeHU MeTauioB. U3NYecKre U XMMUYECKHUE CBOMCTBA MeTaiioB. O01mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAIIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME UX aTOMOB, HAXOXJEHUE B IPUPOJE.
duznyeckre U XUMHUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HAaTpusi W Kainusgd. I[IpruMeHeHHe MIENOYHBIX METAUIOB U HUX
COCIMHEHUM.

[Ilenouyno3eMenbHblE METAUIBI MAarHMM W KaJdbLUMM: TIOJOXKEHUE B
[lepnoguueckon cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XJAEHUE B rpupoae. PU3ndecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS.

AltoMuHUN: TIoJ10)keHuE B [lepronueckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHMEe aToMa, HaxOXKIE€HHE B npupone. Puznueckue u
XUMUYECKHUE CBOMCTBA aTtOMUHUSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCUIA
ATFOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckon cUCTEeME XUMUYECKHUX AJIEMEHTOB [1.
. MengeneeBa, CTpOECHHE aTOMa, HAXOXIEHUE B mpupoae. Pusnmyeckue Hu
XHMHUYECKHE CBOMCTBa Xkene3a. OKCubl, THAPOKCU B U comu kene3a (11) u xxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ o0pa3llaMd METAIOB U CIUIABOB, UX (PU3HMUECKUMHU
CBOMCTBaMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOW (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
MCCIIEOBAHUE CBOMCTB MKECTKOW BOJBI, IpOLECCa TOPEHUS Keje3a B KHUCIOPOJIE
(BO3MOXXKHO ~ HCIOJB30BAaHWE  BHUIEOMATEpPUANOB), MPU3HAKOB  MPOTEKAHMS
KAQYECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KaJblHs, ATIOMUHUS, [IMHKA, JKEJIe3a
(I u xenesa (11), menu (11), HaOmoaEHME W ONMCAHUE MPOIIECCOB OKPANTUBAHUS
IJJaAMEHH MWOHAMU HATpus, Kalusl U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATFOMUHUS



Y TUJPOKCHUJIA IMHKA, PEUIEHUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxuelue
METaJUIbl U UX COCAUHECHUS.

XuMHUA 4 OKPYKaKIIas cpeaa

BemectBa m matepuanbl B MOBCEAHEBHOM >KM3HM 4yenoBeka. bezomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakuuil B ObiTy. IlepBas momomnib mpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarouleh cpenbl (MpeiesbHas IomycThuMas
KOHIIeHTpalus BemiecTs, aaiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npooIieM.

Xumuueckuii IKCnepumenm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHHTE3, KiIacCUpUKAIMsI, MNEPUOAUYHOCTh, HAOIIOJCHHE,
AKCHEPUMEHT, MOJICTTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMAPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

dusuka: Marepus, aroMm, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUYECKUM 3apsii, MPOBOIHUKH,
MOJYNPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeTka, CIUiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIIBI W3MEPEHHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJHIIE.

buonorusi: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OPEHHS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaIbl, TOPHBICE TOPOJIHI,
MOJIE3HbIC HCKOIIaeMBIE, TOTUIHUBO, BOJTHBIE pecypchl



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCITUTATEIBHOM JAEATEIBHOCTA B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMU, MPUHSITHIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3ALMHI 00yUYarOIIHUXCS.

JIuyHOCTHBIE ~ pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYy4YarOUIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAllMA U
pacIlIMpeHre ONbITa JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAaHHsS 3HAYECHUS XUMHYECKOM HAayKH B JKHU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

MPEACTaBICHUSI O COLMAIBHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH TMpPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINIM B TIpollecC€ OTOW y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TOBEAEHWE M TMIOCTYNKH CBOUX TOBAPHUILEH C TMO3HIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTABIISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJIbI, B3aUMOCBS3SIX YEJIIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABaTEJbHBIC MOTHBBI, HAIPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYpPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHUWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CcamMOOOpa30BaHUIO, TMPOEKTHOM M  HCCIEI0BaTEIbCKON



JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOydeHHUs B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KWU3HU, OCO3HAHUE MOCIEICTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJAMMOCTU COOJNIONIEHUsT TpaBUi OE30MacCHOCTH TMpU OOpallleHUd C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOTr0 BOCIMTAHUSL:

MHTEpEC K MPaKTUYECKOMY U3YUYCHHIO Mpodeccuii U Tpya pa3indHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATIBHOM Cpene;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTUYECKU II€JIECOO0PAa3HOE OTHOIICHHWE K MpPHUPOJEe KaK HCTOYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHMYECKOMY 3J0pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MMACHOTO MOBEECHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B coctaBe MeTanpeaMETHBIX pe3yJbTaTOB BBIICISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHPOBATH MPEACTABICHUE O LEIOCTHON
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO Yy4eOHOM
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble 1ornyeckue aeficTBusA:

YMEHHUSI HKCMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACISITH UX XapaKTEpHbIC



NPU3HAKK, YCTAHABIMBATh B3aWMOCBS3b C JPYTMMH TOHSTHUSIMH), HUCIIOJIB30BAThH
MOHATHS 1711 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U ABJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE pACCYkACHUS (MHIYKTUBHBIE, ACNYKTUBHBIC, 110 aHAJIOTUHN),
JienaTh BBIBOJIBI M 3aKITFOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIC MPEACTABICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMUYECKON PEAKIUU — NPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33Ja4, C YYETOM
3THX MOJENBHBIX MPEACTABICHUI BBIIBISATh M XapaKTEPH30BATh CYIIECTBECHHBIC
MPU3HAKU U3Yy4aeMBIX OOBEKTOB — XUMUYECKUX BEUIECTB U XUMUYECKUX PEaKIIHA,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CIEICTBEHHbIE CBSI3U U
IPOTUBOPEUMS B U3yYaEMbIX MPOLIECCAX U SABJICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHE MCII0JIb30BaTh IOCTABJICHHbIE BONPOCHl B KAaYeCTBE HHCTPYMEHTA
NO3HAHMs, a TaKXKE B KAueCTBE OCHOBBI JJs (OPMUPOBAHUS THUIIOTE3bI 1O
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CY>KJECHUM;

npuoOpeTeHre OImbiTa IO IUJIAHUPOBAHUIO, OPraHU3allid M MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOloJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €r0 PE3ysbTaT, (POPMYIUPOBATH 000OILIEHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEOBAHUS, COCTABIATh OTUET
O MpoJIeTITaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

YMEHHE BBIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH WHEOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTaBICHUS, MOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPaBOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATH NPOTHUBOPEUMBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl MPU MOUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX Jisi BBIMOJTHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPENEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0NacTd MCTOJB30BaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX [TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY TIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
apyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B Ipolecce y4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.



KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBHS:

YMEHHUs 3aJlaBaTh BOIPOCHI (B XOJe auajora W (WIM) JIHUCKYCCHUH) TIO
CyLIECTBY  OOCyXJaemMoill  TeMbl, (OPMYJIHpPOBATH CBOM  MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHHSI  MPEACTABISATh  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTAaX; JeJaTh MPE3CHTAIUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XMMHYECKOTO IKCIIEPUMEHTA (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

YMEHUSI Y4E€OHOrOo COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  JACATENBHOCTH  IPU  PELIECHUU
BO3HHMKAIOIIMX NPOOJeM Ha OCHOBE Yy4y€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuuid (00cyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHALIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIe 1eliCTBHS:

YMEHUE CaMOCTOSTENIBHO ONPENEATh LEIU JACSITEIBHOCTH, IUIAHWPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosnee 3pheKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEUIOKEHHBIM  aITOPUTM JEHUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYEHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMbl€ B YCJIOBUU 33JIaHUN.

IHNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHONM paboyeil mnporpaMMon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI
JnercTBUl, crnenuduUecKkue IS IpeaMeTHOM o0jacth  «XUMHUS», BHUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAHWA, €ro HMHTEpIpeTaluy,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOyueHus B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMECHUI:
pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHUX TMOHATHI: aTOM, MOJIEKYJa,
XUMUYECKUNA DJIEMEHT, TMPOCTO€ BEHIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOAHAsT W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHTENIbHAs AaTOMHas H
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas
JI0JI1 XUMUYECKOI'0 3JIEMEHTa B COEAMHEHUH, MOJIIPHBIM 00BEM, OKCU, KUCIIOTA,
OCHOBAHME, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb OKUCIEHUS, XUMHUYECKAas
peaxius, KiaccupuKaius peakiuid: peakuu COSIUHEHUsI, PEaKIIUU Pa3JI0KEHN,
peakuuu 3aMelIeHHs], peakuud OOMEHa, 3K30- U DHAOTEPMUYECKUE DPEaAKIIHH,
TEIUIOBOM 3(PQEKT peakiuu, sIpo aToMma, AJIEKTPOHHBIA CJIOH aToOMa, aTOMHas
opbutanb, paaMyc aroMa, XUMHUYEcKas CBS3b, MOJSpPHAsT M HEMOJsIpHas



KOBAJICHTHAs CBS3b, MOHHAS CBS3b, NOH, KATMOH, aHWOH, PACTBOP, MaccoBas JOJIA
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUs) B PaCTBOPE;

WJUTEOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XMMHUYECKUX MTOHATHN U IPUMEHSTh 3TU
MOHATHS TIPYU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBleHUS (POpMyIN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIPE/IETATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTCTICHb
OKHUCJICHHS] DJIEMEHTOB B OMHApHBIX COECIUHEHUSIX, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCy COEAMHEHMM 1o QopMynaMm, BUJ XUMHYECKOU CBS3H
(KOBaJIeHTHAs M HIOHHAsI) B HEOPTAHUUECKUX COCANHEHUSX;

packpsiBath  cMmbicin  [lepuognmueckoro  3akona JI. WM.  Menneneesa:
JEMOHCTPUPOBAaTh  I[OHHMAaHWE  IEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XMMHYECKUX DJIEMEHTOB OT MX NOJIOKeHUs B [lepuogmueckoi cucreme, 3aKOHOB
COXpPAaHEHMSI MacCChl BELIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISPHOIO
y4E€HUs, 3aKOHAa ABOTAIpO;

OMKCHIBATh M XapaKTEpH30BaTh TabiMuHyro ¢opmy [lepuonnyeckoil cuUCTEMBI
XMMHYECKUX AJIEMEHTOB: pa3jiMyaTh MOHITUS «JIaBHAsI oArpynna (A-rpynmna)» u
«roboynast noarpynna (b-rpynma)», manbie U OoJbIIME MEPUOABI, COOTHOCHUTH
o0o3HaueHus, KOTOpble wuMeroTcss B Tabmuue «llepuoguueckas cucrema
XuMHYeCcKux 3ieMeHToB [[. 1. MeHnneneeBa» C 4YHCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHMSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsij siapa, oOllee YHCIIOo
AJIIEKTPOHOB U PACTIPEEICHUE UX N0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh  XMMHUYECKUE  DJIEMEHThI, HEOPraHWYEeCKHe  BELIECTBA,
XUMUYECKUE Peaklny (110 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 11O
TeroBoMy 3P DeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEILIECTB Pa3IMUHbIX
KJIACCOB, IIOATBEPKAAasl OIMCAHME IPUMEpPAMHM MOJIEKYJISIPHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

IIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKAHNS XUMHYECKUX MTPEBPALLICHUN B PA3JIUYHBIX YCIOBUSX;
BBIYUCIISATh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYKO MaccChl BEILIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEAMHEHHUS, MAaCCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, NMPOBOAUTH PACUETHI 110 YPABHEHUIO XHUMHUYECKOU
peakuuu;

IPUMCHSITh OCHOBHBIC OIICPAllUd MBICIIUTCIIBHOM JIEATEILHOCTH — aHaIU3 H
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEMATHU3AIIMI0, KIACCU(DUKAIIUIO, BBISIBJICHUE
MPUYUHHO--CJICICTBEHHBIX CBSI3¢M — IS HW3Y4YEHUS CBOWCTB BEIIECTB U

XUMHUYECKUX PEaKIUii, ECTECTBEHHO-HAYYHbIE METObI MMO3HAHUS — HAOIIOACHHE,
U3MEepeHHe, MOICTUPOBAHUE, SKCIIEPUMEHT (PEAIbHBIN U MBICIICHHBIN );

CIIEIOBaTh TIPaBHJaM I[IOJIb30BAHHUS XUMHUYECKOW TIOCYyIOH W JabopaTopHBIM
o0opyZ0BaHUEM, a TAKXKE MPABUJIAM OOPAIICHHS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA TI0 BBITIOJTHEHUIO JTAOOPATOPHBIX XWMHYECKHX OIBITOB TIO
MOJIYYCHUIO W COOMpAHUIO Ta3000pa3HBIX BEMIECTB (BOMOpOJA M KHCIOPO.A),



IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAacCOBOW AOJIEW PACTBOPEHHOTO
BEILIECTBA, IUIAHUPOBaTh MW IPOBOJAWTh XHMHUYECKHE OSKCIIEPUMEHTHI IO
paclo3HaBaHUIO PACTBOPOB WIEJIOYEM M KHUCIOT C TOMOIIBK) HWHIWKATOPOB
(;rakMyc, dheHondTaenH, METUIOPAHXK U JIPYTHUE).

K xonIy oOydenus B 9 kiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKUX TOHSITHH: XHUMHUYECKHI DSJIEMEHT,
aTOM, MOJIEKYJa, UOH, KaTUOH, aHHOH, MPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTENEHb OKUCIEHUS, XUMHUYECKas
peaxius, XMuMU4ecKas CBs3b, TEIUIOBOM 3(pPeKT peakinu, MOJIb, MOJISIPHBII 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJUTHI, JJIEKTPOIUTHYECKAs IUCCOIUALUS,
peakiy HOHHOTO 0OMEHa, KaTalau3aTop, XUMUYECKOe paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMBbIe peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHUCICHHE M BOCCTAHOBIICHHE, AaJIOTPOIHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAS, METAJLUTUMYECKas),
KpUCTAJUINYECKasl PElIETKa, KOPPO3Us METAJUIOB, CIJIABbl, CKOPOCTh XMMUYECKOU
peakuuu, npeaenbHo nomnyctuMas konuentpanus [I/IK BemecTsa;
WJUTIOCTPUPOBATH B3AaMMOCBS3b OCHOBHBIX XUMUUECKUX MOHATUA U IPUMEHSIThH 3TH
MOHATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPaIICHUN’;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IJIsi COCTaBJEHUS (POpMyJ] BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;
ONpENIENATh BAJICHTHOCTh U CTEIEHb OKUCICHHS XHWMHYECKHUX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTAaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIacCy coeauHeHud 1o ¢dopMynaMm, BHUA XUMHUYECKOW CBs3u (KOBaJICHTHas,
VWOHHAs, METaJUIMYecKas) B HEOPraHWYECKUX COCAMHEHUSX, 3aps] HOHA 10
XUMUYECKON (popmysie, XxapakTep Cpeabl B BOAHBIX PAaCTBOPAX HEOPraHUYECKHX
COEJIMHEHUM, TUIl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;
packpeiBaTh cMbici  [lepmogmueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TOHMMAaHHUE: OIMUCHIBATH U XapaKTEPU30BATh TAOIHUHYIO
dopmy Ileprogudeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHSTHS
«rnaBHas noArpynma (A-rpymma)» u «mnobounas noarpynma (b-rpynmna)y, mansie u
Oonblllie TMEpPHOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEITCA B
MEePUOINYECKON TaOIHIE, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKHUX D3JIEMEHTOB (COCTaB M 3apsj] sjpa, oOlee YHUCIO 3JIEKTPOHOB U
pacrpeiesieHue UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOLIME 3aKOHOMEPHOCTH
B U3MEHEHHMH CBOMCTB 3JIEMEHTOB U UX COCIMHEHMI B Mpejenax MajblX MepruoioB
Y TJIABHBIX MOJTPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;
KJacCU(PUIMPOBATh  XMMHUYECKUE  DJIEMEHThl, HEOPraHWYEeCKUe  BELIECTBa,
XUMHUYECKHE PEAKLIMHU (110 YUCIIy U COCTaBY YYACTBYIOLIMX B PEAKLHU BEIIECTB, 110
TerioBoMy d(hdexTy, MO0 W3MEHEHUIO CTENEeHEeW OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CreUupUIECKHe XUMUYECKHE CBOWCTBA
OPOCTBIX M CIOXHBIX BEUIECTB, MOATBEpXKAas OINHCAHME IpPUMEpPaMU
MOJIEKYJISIPHBIX ¥ HIOHHBIX YPaBHEHUI COOTBETCTBYIOUINX XUMHUUECKUX PEaKIINL;
COCTaBJISITh YPAaBHEHUS AJIEKTPOJIUTUYECKONW IUCCOLMALMU KUCIOT, IIeoued U
COJIEH, TIOJIHBIE Y COKPAILEHHBIE YPABHEHHSI pEaKI[Mil HOHHOTO 0OMEHA, YPaBHEHHUS
peakuuii, MOATBEPKIAIOIINX CYIIECTBOBAHHE TIE€HETUYECKOM CBA3UM MEXAY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

pPacKphIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA TOCPEACTBOM
COCTaBJICHUSI 2JIEKTPOHHOTO OaaHca ATUX PEaKIUii;

IPOrHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTHM OT UX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKHUX MIPEBPAILECHUN B PA3JINYHBIX YCIOBUSAX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BELIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JIeMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOpPE, MPOBOJIUTH PACUETHI MO YPABHEHHUIO XUMHUYECKOU
peakumy;

coOMoaTh MpaBWia IMOJB30BaHUS XMMHMUYECKON MOCynoil MU J1a00paTOpHBIM
00Opy1I0BaHUEM, a TaKXe IpaBHUjia 0OpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUUSMU IO BBINOJHEHUIO JIA0OPAaTOPHBIX XHMUYECKUX OIBITOB 10
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKHUCIOTo Ta3a);
IPOBOJUTh PEAKLUUU, MOATBEPKIAIOIIME KAUYeCTBEHHBIH COCTaB pPa3IUYHbIX
BEILECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUA-, KapOOHAT-,
docdar-, cunmkar-, cyiabpar-, THIPOKCUA-HUOHBI, KaTUOHbI AMMOHHS M HOHBI
W3YYEHHBIX METAJUIOB, IIPUCYTCTBYIOIIME B BOJHBIX PacTBOpPax HEOPraHWYECKHX
BEILECTB;

IPUMEHATH OCHOBHBIE OIIEpPAllMM MBICIUTEIBHON JEATEIbBHOCTH — aHalIu3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEeHHE, CUCTEMAaTH3allUi0, BBIABICHUE MPUYNHHO-
CJIEICTBEHHBIX CBSI3€M — JJI1 U3YUYEHHUs CBOWMCTB BEIIECTB U XUMHUUYECKUX PEAKIUH,
€CTECTBEHHO-HAYYHbIE  METOAbl MO3HAaHUA — HAOJIOJEHUE, U3MEpEHHUeE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (peaibHbIi U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KosuuecTBO yacoB
Ne JJeKTpOHHbIE (IU(PPOBHIE)
p/m  PAIACIOB HTEM Bcero Kourposnnere Hpaxriieckue o0pa3oBaTe/ibHbIE PecypChl
NMPOrpaMMblI padoThI padoThI
Paznea 1. IlepBoHayajibHble XMMUYECKHE MOHATHS
XUMUST — Ba)kHas
11 00J1aCTh €CTECTBO3HAHMS U 5 9 bu6mmoreka [JOK
' MIPAKTHIECKON https://m.edsoo.ru/7f41837c
JIeSITCILHOCTH YeJIOBEKA
12 BemecTBa 1 xumMnueckue 15 1 bubmoteka [IOK
' peaKIINH https://m.edso0.ru/7f41837c
HToro mo pazaeny 20

Pa3znea 2. BaxkHeiilue npeacTaBUTe/ Il HEOPraHNYECKNX BelECTB

21 Bozayx. Kucnopon. 6 bubmmnoreka [{JOK

' ITousTre 00 okcumax https://m.edsoo.ru/7f41837c
29 Bopopon.Ilonstue o 8 1 bu6mmoreka [JOK

' KHCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
23 Bopa. Pactopsl. [lonsatue 5 1 1 bubmmoreka [{IOK

' 00 OCHOBAaHHIX https://m.edsoo.ru/7f41837c
2.4 ggf&iﬁié&tibl 11 1 2 Bubmmorexa OK

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

COCINMHCHNHAU

Hroro no pazneny 30

Pa3znen 3. llepnoanueckmnii 3axoH u [lepuoanyeckas cucreMa xumuieckux 31emMeHToB JI. . MennaesneeBa.
Ctpoenne aToM0B. XumMnueckas cBsi3b. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKINH



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

[lepunoauueckuii 3aK0H U
ITepunoanyeckas cucteMa

3.1 XUMHYECKHX DIEMEHTOB 7 Eubmrorexa LIOK
' https://m.edso0.ru/7f41837c
J1. 1. Menpene-eBa.
Crtpoenue atoma
XuUMHUUecKas CBA3b.
392 OKucnuTeNnbHO- 8 bu6moreka [JOK
' BOCCTAHOBUTEILHBIE https://m.edsoo.ru/7f41837c
peakIuu
bubmmoteka IIOK
Hroro no pasney 15 https://m.edso0.ru/7f41837c
PezepBHOE Bpems 3 bubmorexa TIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME



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

9 KJIACC

KoumnuecTBo yacos JJIeKTPOHHbIE
Ne HauMeHoBaHMe pa3/iesioB U TEM (undpossbie)
KonTtpoabnsbie IlpakTnueckue
n/n NporpamMmblI Bcero o0pa3oBaTeJIbHbIE
padoThI patéoTbI
pecypchbl
Pa3znen 1. BemecTBO 1 XMMHUYECKHE PeAKIIUA
11 [ToBTOpeHue u yriay0ieHrne 3HaHU 5 1 bubmorexa [JOK
' OCHOBHBIX Pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIEC 3aKOHOMEPHOCTH 4 bu6mmoreka [JOK
' XUMUYCCKUX PEaKIUi https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTAYECKAS] AUCCOLHAIS. 3 1 1 bubmoteka [IOK
' XUMUYECKUE PEaKIUU B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3znen 2. HemeTausibl U MX COeIMHEHUS
21 OO6m1as xapakTepUCTUKAa XUMUUYECKUX 4 1 bubmoreka [JOK
' aneMeHToB VIIA-rpymnmebl. ["anoreHsl https://m.edsoo.ru/7f41a636
e omsm ooyl I o LOK
' PYHTIRL. 2P https://m.edsoo.ru/7f41a636
COEMHEHUS
s | g s | [ Bememanok
' PYTITIBL ’ https://m.edsoo.ru/7f41a636
dbocdhop u ux coenuHEHUs
OO611ast xapaKTepUCTHUKA XUMUYECKUX
2.4 anemeHTOB |V A-rpynmsl. Yriaeposa u 8 1 2 bubmmorexa HOK

KpCMHI/Iﬁ N UX COCANHCHUA

https://m.edso0.ru/7f41a636

Htoro no pazneny 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

Pa3ngen 3. Mera/LIbl M UX COeAUHEHUSA

. bu6mmoreka IJOK
3.1 Obmue CROHCTBA METAILIOR 4 https://m.edscli).ru/7f41a636
Baxneiimme MeTalibl U UX 16 1 2 bubmmoreka [JOK
COCIMHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Paznen 4. XuMus 4 OKpy:KawIIag cpeaa
41 BemecTBa u MaTepuaisl B )KU3HU 3 bubmmoreka [JOK
YeoBeKa https://m.edsoo.ru/7f41a636
Htoro mo pazaeny 3
PeszepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOTPAMME



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

IHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
No KoJsmnuyecTBo yacos Jara JIeKTPOHHBbIEe HU(pPOBbIE
. Tema ypoka Konrpoabnbie IlpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bcero U3Y4EeHUA
padoThI padéoTbI pecypchol

L s weronesa Tonn 1 buGmiorexa LIOK

' https://m.edsoo.ru/ff0d210c

BCIIECTBA

5 [TonsTue o MeToax 1 bu6mmoreka IJOK
TIO3HAHUS B XUMHUH https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padora Ne 1

3 2361)03}])3;11536; THI;I/]:éMLI 1 1 bubmorexa LOK

https://m.edsoo.ru/ff0d23dc
oOpartieHus ¢ 1abopaTOPHLIM
000pyT0BaHUEM)

4 YucTele BemnecTBa U CMECH. 1 bubmoreka IIOK
CriocoOBbI pa3enieHus cMecei https://m.edsoo.ru/ff0d26ca
[Tpaktrueckas pabora No 2

5 «Pa3nenenue cmecei (Ha 1 1 bubmuotexa [JOK
pUMEPE OYUCTKH https://m.edsoo.ru/ff0d28c8
MOBAPEHHOU COJIM )»

bu6mmoreka IJOK
©  ATOMBI M MOTEKYJIbI . https://m.edsoo.ru/ff0d2a6c
;| e[ o LOK
https://m.edsoo.ru/ff0d2be8
XUMHUYECKUX JIEMEHTOB
8 [IpocThi€ U CIIOKHBIE 1 bubmuorexa [JOK



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

BEIIECTBA https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJISIPHOE bu6moreka [IOK
ydeHHe https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSTHCTBA COCTaBa
1o | Ko Butmoress 0K
' https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHUYCCKHUX
OJICMCHTOB
| o Butmorsa 10K
' https://m.edsoo.ru/ff0d323c
MOJICKYJIAApHAA MaccCa
12 MaccoBas 10151 XUMHYECKOTO bubmmoteka IIOK
DJIEMEHTA B COCIMHEHNH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. MoJib. bubmoreka IIOK
MossipHast macca https://m.edsoo.ru/ff0d5230
1o |t e Bumorea 10K
' https://m.edsoo.ru/ff0d37fa
peaknus
15 Eg:;;aainng )}(II(/:IJ;/I(I)/I]?IIZEKI/IX Eu6morexa LOK
- https://m.edsoo.ru/ff0d3al6
peakuui
1y | oo Butmorssa 0K
' https://m.edsoo.ru/ff0d3b88
YpaBHEHUA
BBI‘-II/ICJ'ICHI/IH KOJIMYECTBA,
17  Macchl BEIECTBA IO bu6moreka IJOK

YPaBHEHUSIM XUMHUYECKUX
peaKunit

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

KnaccmanauI/m XUMHUYCCKHX

peakiuii (CoeuHeHuUs],

bubmoreka [JOK

18 pa3JIoKEeHUS, 3aMEIICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

M. B. JIoMOHOCOB —

19 YYEHBIN-OHIIUKIIOICIUCT. bu6mmoreka I{OK
O6001eHne u https://m.edsoo.ru/ff0d40c4
CHCTEeMaTH3aI1s 3HAHUM
KonTponsnas padora Nel mo

20 Tteme I<)<BCIHCCTI])33 u BH6H_HOT6K3 HOK

https://m.edso0.ru/ff0d4290
XUMHYECKUE PEAKITAN
Bo3gyx — cmeck ra3os.

21 Cocras Bo3ayxa. Kucnopon 2111 bubmoteka IIOK
— 3JIEMEHT U MPOCTOE ' https://m.edsoo.ru/ff0d448e
BemiecTBo. O30H
duznyeckue U XUMHYECKHE

2 (peaxam oxcacrms Bu6morexa LIOK

’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06
OKCHIax
Crioco0bI moryueHus

o3  Kucioposia B nabopaTopuu 1 bubmuotexa [JOK
HPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeHenune kuciaopoia
Tennooit a3 ekt

24 XUMHYECKOU peaKIvH, bu6mmoreka I{OK

IOHATHUEC O TCPMOXHUMHNYCCKOM

YpaBHEHUH, K30~ U

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

OHAOTCPMHUUCCKUX PCAKIUAX

Tomnuso (HedTh, Yroib u
MeTaH). 3arpsi3HeHne

bu6mmoreka IJOK

25 BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
peI0TBPAIICHUS
[TpakTrueckas padorta Ne 3 o
o | TeMe «Ilomyuenue n bubmuoteka [JOK
coOupaHue KUCI0Po/Ia, https://m.edsoo.ru/ff0d4ae2
M3yYE€HUE €T0 CBOMCTB
27 ]r?gggfooeﬂlaemaejéirce)m ! bubmorexa [OK
' https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B npupose
| oo e Bucmerera 0K
' https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
29 TloHsATHE O KHCIIOTaX M COJISIX bubmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0Ob1 oJTydeHus butmoreka [JOK
BOJIOPO/IA B JTAOOPATOPUH https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas pabora Ne 4 o
31 Teme «ITonyuenue n bubmuoteka [JOK
coOupaHue BOJ0po/a, https://m.edsoo.ru/ff0d4f42
V3y4YE€HUE €TI0 CBOMCTB)
32 MouisipHbIil 00BEM Ta30B. bubmuotexa [JOK
3akoH ABorazpo https://m.edsoo.ru/ff0d542e
Brruncnenns o0néMa, Bubmorexa [JOK
33  KoJIMYecTBa BEIIECTBA Tra3a 1o

€ro U3BECTHOMY KOJIMYECTBY

https://m.edsoo.ru/ff0d55a0



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
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

BEIIIECTBA WU 00BEMY

Breruncienus 00bEMOB Ta30B
M0 YPAaBHEHUIO PEaKIIUK Ha

bu6mmoreka IJOK

34 OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 DOU3NICCKUE U XUMHICCKHUE bu6mmoreka IJOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHuil. [Tonsatue butmoreka [JOK
00 MHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBOpHUTEIb.
37 E:}(I:;(I:]IJ,IIZ{;E;P@I pacTBOPHI bubmorexa I[IOK
‘ https://m.edsoo.ru/ff0d5b40
MaccoBas 107 BeIlecTBa B
pacTBope
[Ipaktrueckast pabora Ne 5 o
38 pacmopon  ompencrbmroi Bumorera LIOK
9 . https://m.edsoo.ru/ff0d5eba
MAaCCOBOH J0IeH
PAaCTBOPEHHOTO BEIIECTBAY
KonTtponbshas pabora Ne2 1o
39 | rteme «Kucmopon. Bomopon bubmorexa LOK
' ' https://m.edsoo.ru/ff0d6342
Bona»
o | oo oo B LOK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
HOJIvy‘leHI/Ie 1 XUMHUYECKHUE Bubmmorexa [JOK
41  CcBOWMCTBA KHCJIOTHBIX,

OCHOBHBIX U aM(i)OTepHBIX

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

OKCHJIOB
OcHOBaHHUS: COCTaB,

bubmoreka [JOK

42  knaccuduKanys, https://m.edsoo.ru/ff0d67ca
HOMCHKJIaTypa
43 [Tonmy4yeHue u XUMHYECKHUE bu6moreka [IOK
CBOICTBA OCHOBAHMIA https://m.edsoo.ru/ff0d67ca
o | coem B 10K
’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 [lony4yeHne U XUMUYECKHE bubmuoteka [JOK
CBOMCTBA KHCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenHue):
4G  HOMEHKIATypa, CIOCOOBI bubmuotexa [JOK
TIOJTYYCHHUS, XUMUYCCKHE https://m.edsoo.ru/00ad9474
CBOMCTBaA
[TpakTuueckas padota Ne 6.
Pemenue
47  OKCHCPHMEHTAIBHBIX 33184 bubmuoteka [JOK
110 TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTaHUYCCKHUX
COCTUHCHUID)
18 1omccmmn neoprammaccm, Bumorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCAUHECHUI
49 O06o00111eH1E U bubmoteka IIOK
CHUCTEMAaTH3alMs 3HAHUI https://m.edsoo.ru/00ad9cb2
50 KonTponbhas pabota Ne3 mo bu6mmoreka [IOK

TteMme "OCHOBHBIE KJIACCHI

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

HEOPTaHUYECKUX
coequHeHnin"

[IepBbI€ MONBITKHA
KJIaCCU(PUKALUU XUMUYECKUX

bubmoreka [JOK

o1 siieMeHToB. [TonsTHE O https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX 3JIEMEHTOB
[Iepronnyeckuil 3aKOH U

50 [lepnoguyeckas cucrema bubmuoteka [JOK
XUMUYECKUX 371eMeHToB Jl. . https://m.edsoo.ru/00ada52c
Menneneena

53 IIepuonsl, rpynimsl, bubnuotexa [JOK
TIOJITPYIIITBI https://m.edsoo.ru/00ada52c

54 Crtpoenue aromoB. CoctaB butmoreka [JOK
aTOMHBIX sijiep. MI30TombI https://m.edsoo.ru/00ada342
CrpoeHne 2eKTPOHHBIX

55 000JI0YeK aTOMOB 3JIEMEHTOB bu6amoreka I{OK
[Mepuomuieckoii cuctemsl /. https://m.edsoo.ru/00adatbc
H. MenneneeBa
XapakTepuCTHUKa
XUMHUYECKOTO 3JIEMEHTA T10 Bubmotexa [IOK

56  ero moyjoXEHHIO B 2.04 _

Ny https://m.edsoo.ru/00ada824

ITepuonnueckoii cucreme /1.
H. Menneneena
3nauenue [lepuoguueckoro
3aKOHA ISl pa3BUTHUSI HAYKH U

57 | nmpaxtuku. J[. I. Menneneen Brbmmorera LIOK

— Y4€HBIHU, IE1aror u
rpaKJaHuH

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

BJIGKTpOOTpI/IHaTCJ]BHOCTL

58  aToOMOB XMMHYECKHX bubmorexa LIOK
https://m.edsoo.ru/00adaab8
3JICMEHTOB
59 HonHas XxuMHUYECKas CBA3b bubmorexa LOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHast bu6mmoreka [IOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoJsipHast bubnuotexa [JOK
XUMHYECKas! CBS3b https://m.edsoo.ru/00adaab9
bubmmoreka IIOK
62 | Crenenb oxucieHm 23.04 https://m.edsoo.ru/00adae28
63 OKucCIUTeNbHO- 25.04 but6moreka [JOK
BOCCTAHOBUTEIIbHBIC PCAKIIUN ' https://m.edsoo.ru/00adb076
64 OKHCIUTENH U bu6amoreka I{OK
BOCCTaHOBHUTEIIU https://m.edsoo.ru/00adb076
65 | ront «Crpocmme monts, bummorera LIOK
' https://m.edsoo.ru/00adb486
XuMHUecKasi CBSI3b»
PesepHbiii ypok. O6001meHre
o | et e o LOK
) https://m.edsoo.ru/00adb33c
HEOPraHUYECKHUX
COCIUHCHUM.
PesepBHblii ypok. O600111eHNE
g7 Y cHcTeMaTH3aLus 3HAHMUH 1O bu6mmoreka IJOK
teme: OKHUCIUTEIBLHO- https://m.edsoo.ru/00ad9cb2
BOCCTAHOBUTEIBHBIE PEAKIIUH.
68  PesepubIlil ypok. O0001IEHHE bubmmoreka [JOK



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

Y CHCTEMaTHU3alus 3HAaHUU 110
Teme: ['eHeTnueckas CBsi3b
MEXKy KIIacCaMu
HEOPraHUYECKHUX COCIMHEHHMN

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOI'PAMME

68



https://m.edsoo.ru/ff0d61c6

9 KVIACC

Kosmn4yecTBO 4acoB

DJIeKTPOHHbIEe HU(pPOBbIE

Ne Hara
Tema ypoka Konrpoabnbie IlpakTnueckue o0pa3oBaTe/IbHbIE

n/n Bcero U3Y4EeHUA

padoThI patéoTbI pecypchbl
[leprognyecknii 3aKOH.

1 [Tepuonnueckas cucrema 1 bubmmoteka IIOK
XUMUYECKUX 3J1eMeHToB Jl. . https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEpPHOCTH B

5 W3MEHECHUU CBOWCTB 1 butmoreka [JOK
XUMHYECKHX JJIEMECHTOB https://m.edsoo.ru/00adb6hb6
IIEPBBIX TPEX MEPUOJIOB

3 | . BuGmorexa LOK

https://m.edsoo.ru/00adb7e2
HEOPTaHUYECKUX BEIIECTB
) | | Buorera LOK
. https://m.edsoo.ru/00adbac6
peéToK
KonTtponwshas pabora Nel 1o
teme «lloBTOpenue u

5 yriIyOJieHue 3HaHUU 1 1
OCHOBHBIX pa3feioB Kypca 8
KJ1acca

A BuGorera 10K

https://m.edsoo.ru/00adbch0
MpU3HaAKaM
7 [TonsaTHE O CKOPOCTHU 1 bubmmoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

XUMHYECKOU PCaKIHM.
[IoHsiTHE O TOMOI€HHBIX U
T'CTCPOTCHHBIX PCAKIHAX

https://m.edsoo.ru/00adbe9a

[ToHsiTHE O XUMUYECKOM
paBHOBecun. DakTOPHI,

8 BIIUSFOIIME Ha CKOPOCTH bu6mmoreka I{OK
XUMHYECCKOHN pEaKINK 1 https://m.edsoo.ru/00adc28c
TOJIOKEHNE XMMHYECKOTO
paBHOBECHS

9 OKucCIUTENBHO- bu6anoreka I{OK
BOCCTAaHOBHUTEIIbHBIC PCAKIIUN https://m.edsoo.ru/00adcade

10 | st Carome BuGmiorera LIOK

' https://m.edsoo.ru/00adcd68
ci1a0ble 3JIEKTPOJIUTHI

11  MoHHbIe ypaBHEHUS pEaKIMM bubmmorexa ITIOK

https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA
i | mcomomeits o e 10K
. https://m.edsoo.ru/00add5d8
AIIEKTPOTUTHICCKOM
JIUCCOLMAIIAN
XHUMHUYECKHUE CBOMCTBA COJICHU

13  BoBeTe MpEACTABICHUI 00 bubmuotexa [JOK
AIIEKTPOJINTUICCKOM https://m.edsoo.ru/00add8b2
JIACCOLMAIIAN

14 TlonsTHE O TMAPOIU3E COJeh BrbmzoTexa LIOK

https://m.edsoo.ru/00add9d4

15  OO0oOuienne u bu6mmoreka I{OK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

CUCTEMATHU3ALMs 3HAHUH 110
TeMe: "DIEKTPOIUTHYECKAS
Jrccoruranus. XuMUYECKHE
peakuuu B pactBopax”

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

[Ipaktrueckas pabora Ne 1.

bu6mmoreka IJOK

16 | «Pemenue https://m.edsoo.ru/00addbfa
HKCIEPUMEHTAJIbHBIX 33124
KoHnTtponbsHas padora Ne2 o

17 Tewme «ONEKTPOIUTHYECKAS bubmuoreka [JOK
ncconranysa. XUMHUYECKHAE https://m.edsoo.ru/00addec0O
peaKIMK B pacTBOpax»

18 rarorenon, Xnmaeorne bubmiorera LIOK

y ' https://m.edsoo.ru/00addfe2

CBOMCTBA Ha IIpUMepe XJiopa
XnopoBonopoa. CoinsiHas

19  KuUCIOTa, XUMUYECKUE bu6mmoreka IJOK
CBOICTBA, IIOJTyUCHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Ipaktruueckas padora No 2

op 1O TeME «ITonyuenue bubmuotexa [JOK
COJISSHOW KUCIIOTBI, H3y4CHHUE https://m.edsoo.ru/00ade348
€€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM

9q  XMMHMYECKHX peaxkuuii, eciu bubmoteka IIOK
OJIH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
H30BITKE

29 OO1as xapakTepucTUKa bu6mmoreka [IOK

aneMeHTOB VIA-rpynrbl

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

AJIOTpOITHBIE MOU(DHUKAIINH

cepbl. Haxoxnenue cepol u €€ bu6mmoreka IJOK
23 . .
COCTMHCHHIA B ITPUPO/IC. https://m.edsoo.ru/00ade64a
XHUMHUYECKHE CBOMCTBA CEPHI
€pOBOJIOPO/I, CTPOCHUE
24 gngﬂqegxﬁei’ Xninqecéne bubmiorexa LIOK
. https://m.edsoo.ru/00ade802
CBOICTBA
Oxcunsl cepbl. CepHast
o KHCIOTa, ¢dbuznyeckue u bubmoreka IIOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPYMEHCHHUE
XUMHUUYECKHUE PEAKIIUH,
JIe)Kalllue B OCHOBE
MIPOMBIIIICHHOTO CII0C00a
26 HEHyIICHI/ISI CEPHOI KUCIIOTHI. bubmmorexa ITIOK
https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHUE
OKPYKaIOUIEH CpeIbl
COCTMHEHUSMU CEPBI
27 Brruncienue MaccoBoM 1071 bu6mmoreka IJOK
BBIXO/Ia MPOJYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO01mast xapaKTepuCTHKa
37eMEHTOB VA-TpyIIbL.
28  A3sot paCHPOCszI}{,eHI/Ie B bubmorexa [OK
’ https://m.edsoo.ru/00adeeab
npupoze, puznueckue u
XUMHYECKHE CBOMCTBA
AMMHuak, ero (I)I/I%I/IIIGCKI/IG u Bubmmotexa LIOK
29  XUMHYECKHUE CBOMICTBA,

MOJIYUYCHHC N IIPUMCHCHUC

https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

[Ipaktruueckas pabora Ne 3
no teme «Ilonmyyenue

bubmoreka [JOK

30 aMMHaKa, H3y4eHUe ero https://m.edsoo.ru/00adf180
CBOWCTB»

A3OTHas KucIoTa, €& Bubmorexa LIOK

31 (bmuﬂ CCIHIE 1 XHMITICCRHC https://m.edsoo.ru/00adf306
CBOICTBa
Hcnonp30BaHne HUTPATOB U
COJIE aMMOHUSA B KQUECTBE

3y  MHHEDAJIBHBIX yA0OpEeHUiA. bubmoreka [JOK
XUMHUYECKOE 3arps3HeHNe https://m.edsoo.ru/00adf518
OKpYXalolen cpeibl
COCIMHEHUSIMH a30Ta
dochop. Oxeupa pochopa (V)

33 M dbocdopHas kuciora, bubmoreka [JOK
(du3nUecKre 1 XUMHUYECKUE https://m.edsoo.ru/00adf68a
CBOICTBA, MOJYYEHUE
Hcnonb3oBanue hocharos B
KauecTBe MUHEpAIIbHBIX Bu6miorexa LIOK

34 yaobp N Sarpasierme https://m.edsoo.ru/00adfc20
TIPUPOTHOU CpebI
dbocdharamu
Yriepon, pacripocTpaHeHUE B Bubmotexa [IOK

35 npupoxe, q)mm%cme 5 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Oxcupl yriepoaa, ux Bubmorexa [IOK

36  ¢dusnueckue U XUMHUYECKHUE

CBOMCTBA. DKOJIOTHUYECKHUE

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



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

IpOoOJIEeMBbI, CBSI3aHHBIE C
okcuom yrieposaa (1V)

37  VYroJbHas KUCIOTA U €€ COJIH bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas pabota Ne 4
o | e Ty B LOK
' https://m.edsoo.ru/00ae027e
KauecTBeHHas peakuus Ha
KapOoHaT-uoH"
o | ones Bucorera LOK
https://m.edsoo.ru/00ae054e
0 COCIMHEHUSIX YTJIepo/ia
40 KpeMHHUl U €ro COCTMHCHUS bubmiorexa LOK
https://m.edsoo.ru/00ae080a
[Tpaktrueckast pabora Ne 5.
Pemenue
a1 AKCIIEPUMEHTAIIBHBIX 3a]1a4 bubmoreka IIOK
1o TeMe «BakHelime https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U UX
COCTMHCHUS
KonTtponbshas paborta Ne3 1o
4o TEME «Baxneine bubmoteka IIOK
HEMETAJUIBI U MX https://m.edsoo.ru/00ae0el8
COCITMHCHUS
OO01mast xapaKTepuCTHKa
43  XMMHHECKHX 3JIEMEHTOB — bu6moreka IJOK

MeTaJU10B. MeTajuinueckas
CBS3b U METAJUINYECKASA

https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

KpHUCTaJUTMYeCcKas pemeTka.
dusnyeckume cBoMCTBa
METAJJIOB

XUMHUYECKUE CBOUCTBA
METAJJIOB.

bubmoreka [JOK

44 DNEKTPOXUMHUYCCKHUNA PST https://m.edsoo.ru/00ae1156
HaIpPsHKCHUN METasjIoB
OO01me crnocoObl NOTyYEHHUS
MeTaioB. CIijiaBhl.
45 Brruncienns no ypaBHEHUSAM bubmuoteka [JOK
XUMHYECCKUX PEaKIIMH, eCTu https://m.edso0.ru/00ae1156
OJIMH U3 PEareHTOB COJICPKUT
MpUMECH
16 [loHATHE O KOpPO3UH bubmuoteka [JOK
METaJIJIOB https://m.edsoo.ru/00ae1278
bu6mmoreka IJOK
47 Mlenoumpie MeTanb: https://m.edsc1>l0.ru/Oan14b2
48 OKcuibl ¥ TUAPOKCUBI bubmoreka IIOK
HATPUS U KaJIHsI https://m.edsoo.ru/00ael4b2
. https://m.edsoo.ru/00ael5e8
Mar"ui
50 Baxwueiime coequHeHUSs bu6mmoreka IJOK
KaJIbIIHs https://m.edsoo.ru/00ael5e8
51 O000111eH1E U )
CHCTEeMaTH3aIUs 3HAHHI
59 JKEcTKOCTh BOJIBI M CIIOCOOBI bu6moreka IJOK

€€ yCTpaHeHus

https://m.edsoo0.ru/00ae1886



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[Ipaktuueckas pabota Ne 6

53  mo teme "JKECTKOCTL BOJKI U bubmorexa [IOK
N ; https://m.edsoo.ru/00aelae8
METOJIbI €€ YCTpaHEeHUS
. bubmoreka [JOK
o4 | AmoMuHmi https://m.edsoo.ru/00aelc64
55 AmdoTtepHbIe cBOWCTBA bu6mmoreka [IOK
OKCHJIa ¥ THJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka IJOK
56 | Kemeso https://m.edsoo.ru/00ae1d86
57 OKcubl, TUAPOKCHUIBI U COJIH bubmmoreka IIOK
xenesa (1) u xxenesa (111) https://m.edsoo.ru/00ae35e6
58 O60061menue u )
CUCTeMaTHU3aIus 3HaHUM
[Tpaktrueckast pabora Ne 7.
59 zlfcl:];[eegpylliquTaﬂmex 3aaad bubmorexa [TOK
N https://m.edsoo.ru/00ae3de8
1o Teme «BaxxHenmue
METaJIJIbl U UX COCAUHCHUSY
Brruncnenus mo ypaBHEHUSIM
XAMHUYECKUX PEaKIUi, €CIINA
60 msbie w coneprart Bumorexa LIOK
https://m.edsoo.ru/00ae1750
npuMecu. Beraucnenus
MacCOBOM JIOJIA BbIXO1a
MPOAYKTa PEAKIIUH
61 O0o00111IeHME U )
cUCTeMaTHu3alus 3HaHUM
62 | KoutpomabHas pabora Ne4 mo



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

TeMe «Baxgenlmmne MeTauibl
A UX COCIUHEHUS

BemecTtsa n maTepuansl B

63  TOBCEIHEBHOM KU3HU 1 bubmiorexa LIOK
https://m.edso0.ru/00ae3f50
YeJI0BeKa
64 XHUMHUYECKOE 3arpsA3HEHNE 1 bu6mmoreka [IOK
OKpY’KaroIer CpeIbl https://m.edsoo.ru/00ae4270
65 Ponbs xumuu B penieHun 1 butmoreka [JOK
HKOJIOTHYCCKUX MPOOIIeM https://m.edsoo.ru/00ae4270
PesepBHBIN ypOK.
O6001eHNE N
66  CUcTeMaTHsalus 3HAHUH IO 1 bu6amnoreka I{OK
TeMe: "DIEeKTPOINTHYCCKAS https://m.edsoo.ru/00ae0d0a
JTHUCCOnHanus. XuMHUYECKHE
peakuuu B pactBopax”
PesepBHBbIl ypOK.
67 Sni(;iﬁzfnne.eaﬁnﬂ 3HaHUH 110 1 bubmorexa LTOK
\ https://m.edsoo.ru/00adb33c
Teme "Pemenue pacueTHbIX
3agay"
Pe3epBHBII ypOK.
68 Sni(;iﬁaef:ll:aﬁnﬂ 3HAHHUM 110 1 bubmorexa LIOK
. https://m.edso0.ru/00ad9ch2
BCceMy Kypcey "Xumus 9
Kiacc"
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOI'PAMME



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 OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
INPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus, 8 knacc/ I'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBerieHne»

* Xumus, 9 knacc/ I'abpuensu O.C., Octpoymon W.I'., Cnankos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
VYpoku xumuu B 8 kiacce. Metoaunueckoe nocooue. Apropsl: O.C. ['abpuenss,
N.I". Octpoymos, C.A. CrnagkoB. Mocksa "[Ipoceemienue”

VYpoku xumuu B 9 kiacce. Metonuueckoe nocooue. Asropsl: O.C. ['abpuensi,
N.T". OctpoymoB, 1.B. AkcenoBa. Mockaa, [IpocBeriienmne

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6ymoreka [{OK https://urok.apkpro.ru/

Poccuiickas anektponHas mmkoja https://resh.edu.ru/

Enunas xomuteknus mudpoBsix oOpa3zoBareibHBIX pecypcos http://school-
collection.edu.ru/catalog/
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