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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrPaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabdoueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEIIMY MPenogaBaHus yaeOHOro mpeamMeTa « XUMHUs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu na€T TpeACTaBICHHUE O LENAX, OOIIEH cTpareruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MPEIMETHOE COJIepKaHue,
NpeayCMaTPpUBAET pACOpPECICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
paznenaM M TeMaM MPOrpaMMbl MO XHMHHU, OMNPENENIeT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OO0ydYaromuxcsi, OMNpPEAeNseT BO3MOXHOCTU TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus, a Takke TpeOOBaHUM K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 coliepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (GOpMHUpPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrparoT (QOpMUPYEMbIE XUMHUEH MPEACTaBICHUS O B3aUMOIPEBPAIICHUSIX
SHEPTrUM M 00 SBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CBHIPbEBOM, JHEPreTHUYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTEM IS CaMOpPa3BUTUS |
dbopMupoBaHus KyJIbTYPhI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW  NIEeSITeIbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEAOBATEIIBCKAX YMEHUW, HEOOXOMUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolUXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHUHM XUMHUU OO€CleunBarOTCs creuupuKon
colepKaHMsi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)k€eHUEM 0a30BOM HAyKH XMMHUM Ha ONPENEIEHHOM 3Tare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0O0IIero 0Opa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHE OOYYAIOUIUMUCS CHCTEMBbI TEPBOHAYATBHBIX MOHSITUH XUMHH, OCHOB
HEOPraHMYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TIOHSATHM
OpraHUYeCKOM XUMHHU.

CrpykTypa coaep:kaHusl MPOTPpaMMbl MO XUMHUHU CHOpMHUpOBaHA HA OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCA W3 CHUCTEMBbI
MOHSATUN O XMMHUYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMBI TOHSATHUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUU HAa OCHOBE TEOPETUUYECKUX MPEICTaBICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeACTaBICHUN 00 DIIEKTPOJMTUYECKOW JUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS Ha OCHOBE ASMIHUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (YHKIIUU OOBSCHEHHUS U MPOTHO3ZUPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOJIYyUYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYET  (HDOPMHUPOBAHUIO
MIPEJICTABJICHUS] O XUMUUYECKOM COCTABJISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydyeHue XUMHUU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YEOHBIX TNpeaMeToB: «OKpYKaIOMUA MUp»,
«buonorus. 5—7 knmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTH YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOWU KYJIbTYPBHL.
3amadya y4yeOHOro mpeameTa COCTOMT B (POPMHUPOBAHMU CHUCTEMBI XUMHUUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TOJOKEHHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, s3bIka HAayKH, B



NpUOOIIEHUM K HAyYHbIM METOAaM I[IO3HAHMSI MpPU M3YyYEHUU BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUHM B Y4YEOHO-IO3HABATENbHOW M Y4EOHO-UCCIEAOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil O€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCEIHEBHOM KU3HM.

[Ipy M3y4eHUM XMMHUU HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENIU TaKKe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEHICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHCTEMAaTHU4YeCKoe MpHOOIIeHHE
oOydJarommxcs K CaMOCTOSTEIbHOM MO3HABATEIBHON AESTENBHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue ycioBUN, CIOCOOCTBYIOUIUX NMPUOOPETEHUIO 00YyUarOUMUCS
OTbITAa Pa3HOOOPA3HOM NEATETLHOCTH, IMO3HAHUA W CaMOMO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMH), UMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0mel (YHKIMOHATBFHOM UM  €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSICHATH U OLICHUBATH SIBICHUS
OKPYKaIOUIEro MHUpPa, MCIOJIb3ysl 3HAHUS W OIBIT, MOJYYEHHBIE MPU H3yYEHUH
XUMHH, TPUMEHATh HMX TPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOYyYalOlUMXCS TYMAHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHUMHYECKUX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW MACSATEIBHOCTH B IEIIX
COXpaHEHHMs CBOETO 3J0POBbs U OKPYKAIOUIEN TPUPOIHON CPELIBI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M
CaMOBOCIIMTAaHMIO HA OCHOBE YCBOEHMS OOIIEYEIIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpo(uis U HANpaBICHHOCTH JAJTbHEUIIETO
o0yJeHHUSI.

OOmiee YMCIO YacoOB, OTBEAEHHBIX IS HM3yYEHHs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib X¥MMuK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMeceil.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyieMeHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClI0XKHbIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumunueckas ¢Gopmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTEenbHAS MOJIEKYJISIpHAass Macca. MaccoBasi 1011 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemiectBa. Moisib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IuWHMI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUYECKHUE SIBICHUsI. XUMHUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PeaKInil (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B Ja00OpaTOpuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBaHUEM, U3YyUYEHUE U OIMUCAHUE
(bU3MYECKUX CBOHCTB 0Opa3Il0OB HEOPTAaHMYECKHWX BEIIECTB, HAOJIOJICHHE
¢usznueckux (TUTaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKeE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATUBAHUE
MEIHOM MPOBOJIOKH, B3aUMOJICCTBUE Mejla C KUCIOTOM) sIBIICHUHN, HAOII0ICHUE U
OMMCaHWE MPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peakluil (pa3jokeHue caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAECHCTBHE Keme3a ¢ pacTBopoM conu Menu (11),
M3y4YeHHE CIOCOOOB Pa3ACIICHHUs] CMECEil: C MOMOIIBI0 MAarHuTa, (GUIBTPOBAHUE,
BbITIApUBAHUE, NUCTHWUIAIUS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA MMOBAPECHHOM
COJIM, HAOJIOJEHUE W  ONHCAaHUE  PEe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHUE MOJENIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopon — 3jaeMEHT U MpocToe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Jabopatopuu u NOpoMblluieHHOCTUH. Kpyrosopot
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBolt >P(GEeKT XUMUYECKON peakUuuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKHE pPEaKIUU. TOIUIMBO: yroib M METAaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MapHUKOBOIO 3 ekra, pazpylieHue 030HOBOTO CIIOSI.

Bopopon — »memeHT W mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUeckue MW XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbL. Bojga Kkak pacTBOpUTeNb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOJIHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coenuHennit. Oxcupasl. Kiaccudukarus
OKCUJOB:  coyieoOpa3syronie  (OCHOBHBIC,  KHCJIOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue W XUMHUYECKHE
cBOMCTBA OKCUIOB. [loyueHne okCuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHAYECKHE CBOMCTBAa KHUCIOT. Psn axtuBHocTn MetamuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa coseil. @duzndeckrue U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4EeCTBEHHOE ONPEAEIIECHUE CONEPKAHUS KHCIOPOAa B BO3AYyXe, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M W3YyYCHHE CBOWCTB KHUCIOPOAa, HAOIIOJACHHE
B3aHUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHHUS W
MpekpamieHus TopeHus (Mmokapa), O3HAKOMJIGHHE C oO0pa3laMM OKCHIOB U
OMMCaHUE HUX CBOMCTB, IMOJy4YE€HHE, COOMpaHUE, PACIIO3HABAHWE U H3y4YCHHE
CBOWCTB BOAOpoJia (ropeHue), B3aumojaehcTBue Bogopoaa ¢ okcuaom meau (II)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HMCCIEOBAaHUE OCOOCHHOCTEW pPACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWUMOJICHMCTBUE BOJBI C METAIAMU
(HatprieM ©  KaiblleM) (BO3MOXKHO  KCIOJIb30BAaHUE BUJEOMATEpPUAIIOB),



uccienoBaHue o0pa3lOB  HEOPraHMYECKUX BEHIECTB PA3JUYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKU MHAMKATOPOB B PACTBOpAaxX KUCIOT U HIEIOYEH,
u3ydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C METaJJIaMH, PEAKIUW HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM W3 pacTBOpa COJIU, PEIICHUE
AKCIIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTE/IbHBIE PeaKIUN

[lepBble TOMBITKH KIacCU(DUKAMK XUMHUYECKUX dJeMeHTOB. [loHsiTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3ytoT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpPUOJIHAsA  (QOpPMBI
[Tepunonnueckoit cuctembl xumuueckux 3nmeMeHToB . 1. Menneneesa. Ilepuoas
u rpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpPAa, HOMEPOB INEpuoja U
TPYIIIBI DJIEMEHTA.

Ctpoenune atomoB. CocTaB aTOMHBIX sifiep. M3o0Tonbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TNepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoin cucremsl JI. M. MeHneneeBa. XapakTepuCTHKA XUMHYECKOTO
3JIEMEHTA 110 ero nosoxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH M3MEHEHHUSl paJiuyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanuueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB [JI1 Pa3BUTUsA Hayku W mnpaktuku. [[. . MennpeneeB — yd€HbIN H
rpaXk JaHVH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4eHHEe OO0pa3IoB BEMIECTB METAUIOB W HEMETaJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COETUHEHNUS ).

Mexcnpeomemmunie ceazu



Peanuzamusa MexnpeaMeTHbIX CBA3€H NpU M3YYEHHM XUMUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaliu3, CHUHTE3, KiIacCupUKaIUsi, TNEPUOJIUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUM 3apsii, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpadbl, TOpPHbIE MOPOJBbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX SJIEMEHTOB /I.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TNEPBBIX TPEX MNEPHOJOB, KalMs, KaJlbLHUs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIMYECKHX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUECKON PEIIETKH U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K Pa3IWYHbIM KjaccaM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMU9eCKUX peakiuid Mo pa3IndHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEaKIMU BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHHUIO CTETICHEW OKUCICHUS XMMHYECKHX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U 3HAOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumudeckoi peaknuu. [loHsiTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstre o karammse. [lonsTue 0 xumuueckoM paBHoBecun. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHUYECKOM pPEAKIUU W TMOJIOKEHUE XHMHYECKOIO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue YpaBHEHUH



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOLUALMU. DIIEKTPOIUTHI U HEJEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AUCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BUJIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MpOTEKaHUS peaKIuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIl€HHbIE HWOHHBIE YpaBHEHUS peakiuil. CBOWCTBAa KHUCIOT,
OCHOBaHMA U coOJell B CBeTe€ MpEJCTaBICHUN 00 3IEKTPOIUTHUECKOM
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAUIMUECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opua HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pPEaKInH
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOIPOBOIHOCTH
pacTBOpPOB BEILECTB, MpOLECCAa JUCCOLMAIMU KHUCIOT, WIEJOYed U CoJiel
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MaTE€pUalioB), TIPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBanme ocajka, BBIJICIICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ IIPUMEPBI  OKUCIIUTEIbHO-BOCCTAHOBUTEBHBIX  PEAKLUN
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha  HOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6miast xapaktepucTuka TaloreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (Qpu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3aumMozeiicTBUE € METaJJIaMHM, HEMETaJUIaMH, IIeJo4aMu). XJIOPOBOAOPOI.
ConsHass KUCIIOTa, XMMHYECKHE CBOWMCTBa, IMOJy4YeHHE, NpUMEeHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OpPraHMU3M YeJIOBEeKa. BakHeumume XJIopuapl U HX
HaXO0XCHHE B IIPUPOJIE.

OO6mast xapaktepuctuka 3nneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOOpPOMa, CTpoeHUE, (Ppu3ndecKkue u
XUMUuYeckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciota, (QuU3HUeCKHe © XHMHYCCKHE CBOWCTBA (00mHME Kak
MPEACTaBUTENS Kjacca KHCIOT W crnenuduieckue). XUMHUYECKHE peaKiluw,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO CHOoco0a TMOJYYEHUsS CEPHOM KHUCIOTHI.
[Tpumenenune cepHoil KUCA0ThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COCIUHEHHN B MpUPOJE. XHUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIC CTETNEHU OKHUCIEHUsS. A30T, pacHpOCTpaHEHHUE B MPHUPOJIE,
dbuznveckue U XuMu4eckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro0
dbu3nYecKre U XUMHUUYECKUE CBOMCTBA, MojyueHue U npuMmeHenue. Coam aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHCJIOTa, €€ ToyiydeHue, (HU3NYECKHEe U XUMUUYECKHE
cBoiicTBa (0OIlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonw3oBanue HUTpATOB H COJEH aMMOHUS B KadyeCTBE MHUHEPAJIbHBIX
ynoopenuit. XuMHUUECKOe 3arpsi3sHEHNE OKPYKaroIel cpelibl COSTMHEHUSIMU a30Ta
(KUCTTOTHBIE JTOXHW, 3arps3HEHHWE BO3AyXa, MOYBBI M BogoéMoB). Docdop,
ajutoTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u pochopHas kucinora, pusnueckue U XUMUUIECKIE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIbHBIX YI00PEHUH.

O6mas xapakTepucTuka amemMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTENIEHW  OKWUCICHHS.  YTJEpOoa,  aJJIOTPOITHBIE
Monu(UKALMK, PACIPOCTPAaHEHHE B Mpupone, (HU3UUYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepona B npupoze. Okcuubl yriaepojaa, ux
¢uznueckre W XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKHUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHUE. DKOJIOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r17100anbHOTO TMOTEIUICHHUS KIMMAaTa, NapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3NYECKHE M XMMHUYECKHE CBONCTBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPTrAaHMYECKHUX BEIIECTBAX KAK O COCAUHEHUSX
yriepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs! KUCIIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (Yroib, MOPUPOIHBIA ra3, HEPTH),
MPOAYKTHI WX TepepaboTku (OCH3WH), WX POJb B OBITY M MPOMBIIICHHOCTH.
[TonsiTe 0 OMONIOTUYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poJii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npuMmeHerne. CoenuHeHHs KpeMHHs B mpupoje. OOmmue mpeacTaBieHus o0
okcuse kpemuusi (IV) u kpemuueBoit kuciore. CHIMKAThI, X UCIOJb30BAHUE B
OBITY, B IIPOMBILIJICHHOCTU. BakHellne CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yuyeHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KHCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajoreHoB M WX COEJUHEHUM (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOpUAOB (TAJIOTE€HUJOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W e€  coeAUHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa Mmoj JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, W3y4YCHHE XUMHUUYECKUX CBOMWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuu Ha Cyibdart-
WOH W HaOJIOJIeHUE Mpu3Haka e€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HMUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YIOOPEHHH, MOTyYEHUE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKka, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHHUS U (PocdaT-uOH U U3yYEHUE MPHU3HAKOB
WX MPOTEKAHMS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Mozenei
KPUCTANIMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HAKOMIJICHHE C
IPOIIECCOM  aJICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MojJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJECHNE KauyeCTBEHHBIX peakiui Ha KkapOoHAT U
CUIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHHE C
OPOIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o teme «BakHelnme HeMeTaJuIbl U UX COEIUHEHU)).

MeTanibl M UX COeIMHEHUS

OO0mIast XxapakTepUCTHKAa XUMHYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTanyeckasl CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  peméTka.  DJIEKTPOXUMHUYECKHI  psll
HaMpsHDKeHUH MeTaioB. OU3NYecKne U XUMUYECKUE CBOWCTBAa MeTaiioB. Obmue
crocoObl Toy4yeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTajdb, YyryH, AIOPATIOMHHUH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[llenounble MeTauibl: MOJIOKEHUE B [lepuoamyeckoil cucreMe XMMHUYECKHUX
snementoB JI. M. MenaeneeBa, CTpoeHHME WX aTOMOB, HaXOXJICHUE B MPUPOJE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuabl u



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMKW: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux siaemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nyeckrue U XMMUYECKHUE CBOMCTBA MATHUS
u Kanplus. BaxkHeimume coequHeHUs] Kalbls (OKCUJ, TUIPOKCUI, COJH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMN: TIOJIO)KEHUE B [lepnoanyueckoi CUCTEME XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AM(OTEpHbIE CBOMCTBA OKCUJA U THIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aToOMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUbl, THAPOKCU LI U conu xkenesa (1) u sxenesa
(ITT), ux cocraB, CBOMCTBA U MOJTyYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB M CIUIaBOB, WX (Pu3nuecKuMu
CBOMCTBaMH, M3y4YEHHUE  PE3yJIbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJICHCTBUS OKCHJIA
KaJgpllusi W HAaTpus C BOAOW (BO3MOXHO HCIOJIB30BAaHUE BHJIEOMATEPHUATIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMI HAa MOHBI: MAarHus, KaJblLus, AJFIOMUHUS, LIMHKA, JKEJie3a
(IT) u xene3a (I11), megu (II), HabmromeHNE U ONMKMCaHUE TPOILIECCOB OKPAIIMBAHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajdblus (BO3MOXXHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUIPOKCHUA LIMHKA, PEIICHNUE YKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «Baxnenue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B NOBCEIHEBHOM »XKHU3HM YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX OKOTax U OTPABICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXKarolled cpedbl (MpeaenbHas AOoMyCcTUMast
KOHIIeHTpanus Beulects, nainee — [IJIK). Ponp xumuu B pemieHn# 3K0JIOrM4ecKuX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4eHre o0pa3lloB MAaTepUaOB (CTEKIJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemunie cea3u



Peanuzanmss MEXIpEeAMETHBIX CBS3€H MPU W3YYCHUH XUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAy4YHBIH (DAKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIACCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TEXHOJIOTUsI, MATEPUAIIBI.

dusnka: wmartepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIU],
W30TOIBI, PaJMOAKTUBHOCTb, MOJICKYJIA, DJCKTPUYCCKUN 3apsji, MPOBOJIHHKH,
MOJYNIPOBOJHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHUECKAS
peméTka, CruiaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPECHHS, KOCMHUYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIxaHue, Ouocdepa, APKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJICMEHTBI, MaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
IOJIC3HBIC UCKOIIAeMbIC, TOILTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMHUHU B €JAMHCTBE Y4YEOHOW M
BOCIIUTATEIILHOM JIEATEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUNUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT IpolLeccaM
CaMOTMO3HaHUs, CAaMOPA3BUTHS U COLMAIA3AIUU O0YyYarOIINXCS.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPAXAalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

LEHHOCTHOT'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HaydyHOMY HAcCJEeJuI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUE O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOM XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEOBATEIbCKOM, TBOPYECKOM W APYrUX  BHAAX
JESITENBbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MAESITENIbHOCTH MpH
BBITIOJTHEHUU YYEOHBIX, TIIO3HABATENIbHBIX 3aJ7]a4, BBIMOTHEHUN XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B TPOIECCe DITOH Yy4yeOHOM MeATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M IIOCTYINKH CBOMX TOBapuUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOI' 0 NO3HAHUS:

MHUPOBO33PEHYECKHE IPEACTABICHNU O BEIECTBE MU XUMHUYECKOW pEeakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIKE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBA3AX YEJIOBEKa C
MPUPOJTHOM CPEIOM, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOII0IaeMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHON M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM pPabOThl C y4yeOHbBIMU TEKCTaMH, CIPABOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JH0003HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa30BaHWIO, TMPOEKTHOM U  HCCIIEIOBATEIbCKOMN
NEATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCJCACTBUNA U
HETPUSATHE BPEIHBIX MPUBBIYEK (YITOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacCHOCTH MpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TpyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUIECKOMY U3YyUCHHIO TPOQECCUil U Tpy/ia pa3IMIHOro pojia,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHU, OCO3HAHHBIA BBIOOD
WHMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTHU K XUMUHM, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENTHOM MpoheCCHOHAIBHON JEATeTHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CpelIe;

6) ’K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIe KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3MUecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO OBEACHUS P paboTe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIy4aeMble MPU WU3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHSI ~ AKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHsS TJIOOAIBHOTO  Xapakrepa
AKOJIOTUYECKUX MpOOJEeM M MyTed UX PEIICHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COIIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHs,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpbIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeAMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUHU U3 3TUX MPEAMETOB (OPMUPOBATH MPEACTABICHHUE O LIEIOCTHOMU



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00ECHeunBaOT (POopMUPOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
NeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUH (BBIACTSATH UX XapaKTepHBIE
NMPU3HAKK, YCTAaHABIWMBATH B3aMMOCBS3b C JIPYTMMH MOHSTHUSMH), UCIOIB30BATh
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DAKTOB U SIBJICHUMN, BEIOMPATH OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIUH,
yCTaHABIIMBATh TMPUUYMHHO-CIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE pacCyXJeHUs (MHAYKTUBHbBIC, ACAYKTUBHbBIC, M0 aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
mpeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opMmysia U YpaBHCHHE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-T03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBIABISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBble ucciienoBarejabCcKue 1eHCTBUSA:

YMEHHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI IS (POPMHUPOBAHHS THUIIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEICHUIO
YUYEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOAOM Mpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €T0 Pe3yJbTaT, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIECIOBAHUS, COCTABISTh OTUET
0 mpojenaHHol padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPaBOYHBIC
mocoOusi, pecypcsl HHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAILIHIO;



YMEHHE NPHUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIIUU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIWMBIX [JIsl BBITOTHECHHS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
o0nacTd WMCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOI'O UCIIOJIB30BAHMSI PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATH ONTUMANIbHYIO (POpMY MpeAcTaBlieHus WHpOpMauu U
WUTIOCTPUPOBATh pEIIAEMblE 3aJayl HECIO0XXHBIMU CXEMaMH, JharpaMmMaMu,
IpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATH B Mpouecce ydyeOHOU W
UCCJIeI0BATEIbCKON JEATENBHOCTH MH(OPMALMIO O BIUSHUU IPOMBIIUIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHUS:

YMEHHsS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBITIOJIHEHMSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3yibTaTbl  MO3HABaTEIbHOM
ACSITENIFHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIHIO
PE3YJIbTATOB BBIMOJHEHUS XMMUYECKOTO IKCIEPUMEHTa (Ja00paTOpHOTO OMBITA,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTrO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M  MCCIEOBATENbCKOM  NIEATENbHOCTH  MpPU  PEIICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTIACOBAHMS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OmNpeneleHne KPUTEPUEB IO OICHKEe KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHBIe yHHBepcaibHbIe YUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OINpPEAENATh IeNId JesTeNbHOCTH, IUIaHWPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »(h(HEeKTUBHBIE CIIOCOOBI PEIICHUS YICOHBIX U
MO3HABaTENbHBIX 3aJ]a4, CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTHPOBATh
MPEJIOKEHHBIA QITOPUTM  JEUCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLIEHUBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjibTaTa 3asBICHHON LENH, YMEHHE
MCIIOJIb30BaTh M aHAJU3UPOBATh KOHTEKCTHI, IPE/jIaracMble B yCIOBHH 3aJaHHH.

MNPEAMETHBIE PE3YJIBTATbDI

B cocraBe mnpeaMETHBIX PE3YJIbTaTOB [0 OCBOCHHIO 0OO0A3aTEIBHOIO
COJIepKaHMsI, YCTAaHOBJICHHOTO JaHHOW (eaepanbHON paboueil mnporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIMIMMHCS HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



neucTBuil, crnenuduyeckue s OpeAMETHOM o0nact  «XuMHs», BUJIBI
NEATENbHOCTA MO  TOJYYECHUIO HOBOTO  3HAHWS, €ro  HHTEPIpPETaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 kiiacce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMMUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHATHI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpPOHASE M HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUu
oOMeHa, HK30- U SHJIOTEPMUUYECKHUE PEaKIINH, TEII0BOU AP (EKT peakium,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHas OpOUTalb, PAJUYC
aToMa, XMMHYECKasl CBsI3b, MOJIAPHAs W HEMOJApHAs KOBAJIEHTHAs CBS3b,
WOHHAsI CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIECTBa
(poIeHTHAsI KOHIICHTPAIIKS ) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKHUX TMOHATHH H
OPUMEHATH 3TH HOHATUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS COCTaBIICHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIeHb  OKUCJCHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3u (KOBaJeHTHasT W HOHHAasg) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMblcn Ilepuonnueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXKEHUs B llepmonmueckoit cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEILIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTrapo;

e ONHUCHIBATH M XapakTepu3oBaTh TaOmmuHyto Qopmy Ilepuogmdeckoit
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pAa3JIN4aTh IIOHATUS «TJIABHAA
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OombIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMuueckux odiemenrtoB [l W.
MenzaeneeBa» ¢ YUCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHE DJIEMEHTBI, HEOPraHWUYECKHUE BEIIECTBA,
XUMHYECKUE pEeaKUuu (MO YHUCIY M COCTaBY YYacCTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3P (DEKTyY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKAAs OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTM IPOTEKAHUS XHWMHUYECKUX IPEBpPALCHUN B
Pa3JINYHBIX YCIOBUAX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYKO  MaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro »3JeMeHTa 1o Qopmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOMN peaKklny;

IPUMEHATh OCHOBHBIE OINEPAllMU MBICIUTEIBHONW JESATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHEe, CHCTeMAaTU3allnio, Kiaccu(UKAIHIO,
BBISIBIICHUE NPUYMHHO-CJIEJICTBEHHBIX CBA3E€U — NJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAOJIOIEHHE, W3MEpPEHHEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWjaM  [OJb30BaHUS ~ XUMHUYECKOM  MOCYIOH U
nabopaTopHbiM 00OpYIOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus: ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU IO BBINOJTHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB MO TMOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MACCOBOM JIOJIEWM PAaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHUYECKHME  SKCIIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xonmy oOydenus B 9 kiacce mpeMeTHbIC PE3yIbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TOHSATHUH: XUMHUUYECKUU
3JIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHUS, XMMUYECKasi peaKlus, XUMUYecKasi CBs3b, TEIUIOBOM 3P (deKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, AJIEKTPOJUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIuU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBUTENb, OKUCIEHHE W  BOCCTAHOBIICHHUE,
amioTponus, am(pOTEepHOCTh, XUMHUUYECKasi CBSI3b (KOBAJICHTHAsi, MOHHAS,
METaNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUUH, MPEACIbHO JAOMyCTUMAs
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSTH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
UCIIOJIB30BaTh XUMUYECKYIO CHUMBOJUKY JUISI COCTaBJICHUS (POpMyn
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUS! XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeneéHHOMY KJacCy COeIUMHEHUH 1o (opmysiam, BUA XMUMHUYECKOU
cBs3U (KOBAJICHTHAs, WOHHAS, MeETaUIMYecKas) B HEOPTaHUYECKUX
COCIMHEHUSAX, 3apsJ]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHMYECKUX COCIAMHEHUM, TUI KPUCTALIMYECKOU
pELIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyarh TOHATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynma)», Mameie U OOJIbIIME TEPHOJBI, COOTHOCUTH
0003HaueHusl, KOTOphIE HMEIOTCS B TMEPUOJUYECKON TaliuIie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsij sApa, oOIIee 4YHUCIO DBJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MajlblX MEPUOJOB U TVIABHBIX MOJACPYIN C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (MO YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOmMUEe W CrenuUUecKue XUMUYECKHE
CBOMCTBa MPOCTHIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIU;

COCTaBJISITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, YpaBHEHHS peakluid, TMOATBEPKAAIINX CYIIECTBOBAaHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHiA
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OalaHca 3TUX PEeaKIuii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO ¥ MOJSIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJieMeHTa 1o (opmyre
COCUHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUECKON PeaKIInu;

coOnogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHeIM OOOpYIOBAaHWEM, a TakkKe TMpaBwiIa oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIHUSMH TIO BBITOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTIBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIOIINE  KAuyeCTBCHHBIH  COCTaB
pa3IMYHBIX BEIICCTB: PACIO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMH/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiIMkKaT-, Cyibdar-, THUIPOKCUI-HOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

NPUMEHSITH OCHOBHBIE OTEpaIlMi MBICIUTEIFHON AESTEIbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3alMI0, BBISBICHHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YECHHsS] CBOMCTB BEIIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJIIO/ICHNe, M3MEpPEHUe, MOJCIUPOBAHUE, DKCIEPUMEHT (peasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeuwie TpakTuyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢
YyeJioBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3znyx. Kucnopoa. [Tonsitue 6 1 bubnuoreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucinorax 2 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837c
)3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 1 1 bubnuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Paspnean 3. Ilepuoanyeckuii 3akon u [lepuoagnyeckasi cucrema xumuieckux 3jemMeHToB JI. M. MenneneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUA




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AnemeHToB /1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma

52| Omenmenmor ; Bumiorets LIOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHBIE PEAKITUN
bubmmoreka [JOK
Hroro o paszexy 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE BpeMmst 3 Bubamorexa [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KUIIACC

KosnnyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpenue u yriuyoieHue 3HaHUH 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. g 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmorexa HOK
' PYHIIBL. ’ p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 BHCHI\-;GHTO]I: IVApr Ibl. YTIEpoa U 8 1 2 Bubmmorexa LIOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

bubmuoreka [JOK
. 7 4
3.1 Obmme CBOHCTBA METAIIOR https://m.edsoo.ru/7f41a636
bubmmoreka [IOK
. B 7 1
3.2 QKHCHIIIHNE METAJJIbI U UX COCAUHCHUSI 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 B €pUAJIBI B )KU3HU YeJIOBEKA 3 bubnmorera [TOK
' criectsa 1 Matep " https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmorexa LOK
P P https:/m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 ITonarre o MeTogaxX MO3HAHUSI B XUMUH 1
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI : 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubmuorexa [JOK
pa3aeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
. bu6mmoreka [JOK
5 «Paznenenne cmeceit (Ha mpumepe 1 1
. https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBAPEHHOM COJIH)»
bub K
6 ATOMBI 1 MOJIEKYJIbI 1 0 uoamorexa O
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH | bubmuorexka [JOK
(CMMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U coKHBIE BELECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 Xumudeckas popmyna. BaieHTHOCTb
opwy. https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OTHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTenbHAasE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
DJIEMEHTA B COCANHEHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [IOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XHUMHU4YEcKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs NPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJiMuecTBa, MacChl
bu6mmoreka [IOK
17 BEIIECTBA MO YPABHEHUSIM XUMHUYECKHUX
. https://m.edsoo.ru/ff0d5708
peakui
Knaccudukanuss XauMUuecKuX peakiinii
bu6mmoreka [JOK
18 (coenuHEeHMS, pa3IOKEHUS,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubnuoreka [JOK
19 sHIKIIoneaucT. O000IIEHNE U
. https://m.edsoo.ru/ff0d40c4
crucTeMaTH3allus 3HaHUI
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckue U XUMUYECKUE CBOUCTBA

bubmmorexa [{OK
22 KHCJIOpoJia (peaKuyu OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00 oxcugax
CriocoOBI MMOJTydeHUsT KHUCIOpOoia B
bubmmorexa [{OK
23 mabopaTopuH U IPOMBIIIUICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakuuu, OHATHE O bubnuorexa [JOK
TEPMOXUMHUYECKOM YPABHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TormumBo (HedTh, yroas U METaH).
25 3ar $I3H€I—EI/I6(11;03 . a, CIIOCOOBI c)ero Bubamorexa [IOK
p xd, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[IpakTuueckast pabota Ne 3 o Teme
bu6mmoreka [IOK
26 «ITonmyuenue u coOupaHmre KUCIOpoa,
. https://m.edsoo.ru/ff0d4ae2
HU3yYEHHE €r0 CBOMCTBY
7 Boaopon — sneMeHT u mpoctoe bubnuorexka [JOK
BeniecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 dOu3nvecKrue U XUMHUYECKHE CBOMCTBA bubnuoreka [JOK
Bozopoa. [ Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 ITondaTtue o KuCIOTax U COJISIX
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPoIa B bubnunorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4{42




MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciienus 00béMa, KOIHYECTBa
bubmmorexa [{OK
33 BEILECTBA Ia3a [0 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
Beruncnenust 006EMOB ra3oB 1o
bubmmoreka [IOK
34 YPaBHEHUIO PEAKIIUA HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B
35 du3nvecKrue U XMMUYECKHEe CBOMCTBA bubmmoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsarue 06 bubmuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHbie
bu6mmoreka [IOK
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JIsI BEILIECTBA B PACTBOPE
[IpakTrueckast pabota Ne 5 mo Teme
13 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [IOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KontponbHas padota Ne2 mo teme bubnunoreka [JOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusl: cocTaB, Kinaccudukanms, bubnmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




13 [TonyueHnue u XuMu4eCKHe CBOWCTBA bubmuoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
46 cnoco((SI)II) TTOJT )GHI/H[ XI/IMI/I‘IZEKI/IG bubmorexa HOK
¢ YACHI, https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTnueckas padota Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 O06o01enre 1 cucTeMaTru3amus 3HaHUH 1
https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MONBITKH KIacCUpUKAITIN
bubmuoreka [JOK
51 XUMHUUYECKHUX AieMeHTOB. [loHsiTre 0
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 [Tepuonnueckas cucTeMa XUMHYECKUX bubmmorexa [TOK
proa https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6mmoreka [JOK
53 Ilepuropl, rpymnbl, NOATPYIIIbI

https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa HOK
https://m.edsoo.ru/00ada6bc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronnyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [JOK
MenneneeB — y4€HBIH, MEIaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HomHas ximucckas cossb https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas XuMuueckas bubnuorexa [JOK
CB3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHUYECKast bubnnoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakunu https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHCIUTENN U BOCCTAHOBUTENH
https://m.edsoo.ru/00adb076
65 KonTtponsHas pabora Ne4 mo teme bubnunoreka [JOK




«Ctpoenne atoMa. XUMHYECKasi CBA3bY

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

66 PesepBHeiit ypok. O600IIeHNE 1 ! bubmmoreka [JOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PezepBHbiit ypok. O0o0IICHNE T | bubmmoreka [IOK
CHCTEeMaTH3aIus 3HaHuI https://m.edsoo.ru/00ad9cb2
68 PesepBubIit ypok. O60011eHNE U | bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
. bubmuorexa [JOK
2 CBOMICTB XUMHYECKUX JJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHUY€eCKUX BELLECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBS3U U THIIEI | bu6mmoreka [IOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHui 1 1
OCHOBHBIX Pa3/eiioB Kypca 8 Kiacca
6 Knaccudukanus XuMU4ecKux | bubnunoreka [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTU XUMHUYECKOI
bubnuoreka [JOK
7 peakuuu. [IoHsTHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEaAKIIMIX
[ToHATHE O XUMHUYECKOM PAaBHOBECHHU.
bu6mmoreka [JOK
8 DaKTOphl, BIUAIOIIHAE HA CKOPOCTh 1

XHUMHYECKOU pPCaKuun U MOJIOKCHUC

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




XHUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTHUECCKON
P P bu6mmoreka [{OK
10 muccoranuu. CUIIbHBIE U clla0bie
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuoreka [JOK
11 HoHHbIE ypaBHEHHUsI peaKkIuil
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
. . bubnuoreka [JOK
12 OCHOBAaHUH B CBETE IIPEACTABICHUIN
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITITT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
. bubmuorexa [JOK
13 Mpe/icTaBlIeHH 00
. https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUUECKON AUCCOIUALINHT
. bu6mmoreka [IOK
14 [TonsiTue o ruapoIU3€e CoJe
https://m.edsoo.ru/00add9d4
s O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTruueckas padora Ne 1.
bu6mmoreka [JOK
16 «Pemenune sKcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a4»
KounTtponsnas padora No2 no teme
bubnuoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS.
https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIMU B pacTBOPaX»
OO6mrast XxapaKTepUCTHKA TaJIOTeHOB.
18 XI/IMI/ILIeCI?I/Ie CBI())ﬁCTBa Ha TIpUMeEpPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnunoreka [JOK




XUMUYECKUE CBOMCTBA, MOJTYUYCHUE,

https://m.edsoo.ru/00adel1 04

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
. bubnuorexa [JOK
20 «IlonmyueHue ConITHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4eHUE €€ CBOMCTB»
Brruucnenus mo ypaBHeHUSIM
. bubnuorexa [JOK
21 XUMUYECKUX PEAKIUH, €CITH OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast xapakTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOTU(UKAITUU CEPBI.
3 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B NpHpoie. XNMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(br3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (bu3UYecCKre 1 XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHYECKUE PEAKIUH, JIEIKALNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
7 Brrunciienue MaccoBoit 10711 BbIXOa bubmuoreka [JOK
MIPOAYKTa PEeaKInu https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK




VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKUE CBOWCTBA

https://m.edsoo.ru/00adeea6

AmMHaK, ero GU3NIECcKue u

. bubnuorexa [JOK
29 XUMHUUYECKUE CBOMCTBA, MOJYYECHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpaxTueckas padota Ne 3 o Teme
bubmmoreka [{OK
30 «[lonydyeHne aMmMuaka, U3yueHue ero
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banmre HUTPATOB U COJIEH
aMMOHUS B KAY€CTBE MUHEPATbHBIX

32 oOpenuil. XumMuueckoe bubamorera LOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpebl
COEIMHEHUSIMU a30Ta
Docdhop. Oxeun bocdopa (V) n

33 (boc:li))o pHa;I KI/ICJ'I((l))Ta (bq)I/II)m/I(qe)CKI/Ie u bubmmorexa [TOK

P L https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBe MUHEPAIbHBIX YI0OpEHUH. bubnnoreka [IOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUe B

35 pu I(Zz[e gmﬂzecxlzle 1 XUMHUYECKHE bubmnorexa [IOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcunpl yriaepoaa, ux Guandeckue u bubnmnoreka [JOK

XHMHUYECKHUE CBOMCTRA.

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




DKosorndyeckue mpoOiIeMsl,
CBsI3aHHbIE C OKcuJoM yriepoaa (IV)

N bubnuorexa [JOK
37 VYroJibHAsI KUCOTA U €€ COJn
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
HnoH"

[TepBoHauanbHBIEC TOHATHS 00
bubmmoreka [IOK
39 OPraHMYEeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiIepoJia
. bubmuorexa [JOK
40 Kpemuuii u ero coeqmHeHus
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

A1 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [IOK
«Baxuelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTMHEHUS»

KontponbHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «BaxHeume HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCITMHEHUS»
OO6mast XxapaKTepUCTUKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubnuoreka [JOK
MeTaJUIMYeCKast KpUCTaInYeCcKas https://m.edsoo.ru/00ae103e
pemérka. Gu3ndyecKue CBOMCTBa
METaJJIOB
XUMHUYECKHE CBOWCTBA METAJIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KCHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael 156




OOm1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

. bubnuorexa [JOK
45 YPAaBHEHUSM XMMHUYECKUX PEAKIINH,
https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
npuMecu
bu6 OK
46 [ToHATHE O KOPPO3UK METAIUIOB nomotexa [
https://m.edsoo.ru/00ael278
47 [lemouHbIe METAILITBI bubmorera [OK
https://m.edsoo.ru/00ael14b2
43 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael14b2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubmuorexa [JOK
KaJIBIIUM ¥ MarHui https://m.edsoo.ru/00ael 5e8
. bu6mmoreka [IOK
50 Baxueiime coenuHeHUS KaJIbINA
https://m.edsoo.ru/00ael S5e8
51 O0001Ienre U cUCTEMaTH3aAIUS
3HAHUMI
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ael1886
[IpakTuueckast pabota Ne 6 o Teme
S . bu6mmoreka [JOK
53 JKECTKOCTEL BOJBI U METOEI €6
" https://m.edsoo.ru/00aeclaec8
YCTpaHEHHUS
bu6 K
54 AnmroMuHui uommorexa T10
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bu6nuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nommoreka 11O

https://m.edsoo.ru/00ael1d86




Oxcupl, TUAPOKCHIBI U COJIU JKETIE3a

bubmuoreka [JOK

37 (IT) u xenesa (I1I) https://m.edsoo.ru/00ae35e6
53 O06o00uIeHne U cUCTeMAaTH3AIHS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [JOK
COIEPKUT IpuUMecH. Beruncnenus https://m.edsoo.ru/00ael750
MacCOBOM JIOJIM BBIXOJIa TIPOTYKTA
peakuuu
61 O60011eHre U cucTeMaTu3alus
3HaHUU
KontponbHas padota Ned4 o Teme
62 «BaxuHennme MeTauibl 1 UX
COCTMHEHUS»
63 BeniectBa u marepuasl B bubnuorexa [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Pousib xuMuu B perienun bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O00O1IEHNE U bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHriit ypok. O6001IeHE 1 bubnunoreka [JOK




CUCTEMAaTU3alus 3HaAaHUN

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

68 PezepBHbiit ypok. O0oOIICHNE U

CUCTEMAaTHU3alUs 3HAHNN

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus. 8 kiacc: yue0. aist obmieoopazoBarenbHbix yupexaenuii / O.C. I'abpuensH. - 3-¢ 3.,
ctpeotut. - M.: [Ipoda, 2022. - 286 c.
Xumus. kace: yae0. s oomieoopazoBarenbHbIX yupexkaenuit / O.C. I'abpuensH. - 3-e us.,

ctpeotut. - M.: [Ipoda, 2022. - 288 c.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. T'abpuensn O. C., Bockob6oiinukosa H. I1., SlmykoBa A. B. HactonbHast kHura yuutens.
Xumus. 8 ki1.: Metonuueckoe rocobue. - M.: Jlpoda, 2021.

2. Tabpuensn O. C., fmykoBa A. B. Terpanp ass 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor. 8 k. K yuebnuky O. C. I'abpuensna «Xumus. 8 kimace». M.: Jlpoda, 2022.

3. T'abpuensn, O. C. Meroanueckoe nmocooue k yaeouuky O. C. 'abpuensaa « Xumusi». 8
kiacc / O. C. I'abpuensia. — M. : lIpoda, 2021. — 109.

4. I'abpuensn, O. C. Meroauueckoe nocooue k yaeouuky O. C. ['abpuensna «Xumusy». 9
kiacc / O. C. I'abpuensa. — M. : lIpoda, 2021. — 108.

5. Xumus : TexHosorudeckue kaptel K yueouuky O. C. ['abpuensna «Xumusi. 8 Kimacey :
MeTtoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHojornyeckue kapthl kK yaueOHuky O. C. ['abpuensaa « Xumus. 9 kimace :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoHTposibHBIE U TTpoBepovHBbIC padoThl K yueOHuKy O. C. 'abpuensna

«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: Ipoda, 2022.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

http://www.chemnet.ru I'azera « Xumus» u cailt 11 yuurens «5 uay Ha ypoK XUMUN»

http://him.1september.ru Eaunas xomneknus L{IOP: Ilpenmernas komnekuus « XuMus»

http://school-collection.edu.ru/collection/chemistry EcTecTBEeHHO-Hay4HBIE SKCIIEPUMEHTBI:

XUMMUA. KOJIJICKI_II/I}I Poccuiickoro O6II.[GO6p3.30BaTeJ'ILHOFO noprajia



http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://wwwalhimik.ru Bcepoccuiickasi oJiuMnuaaa MKOJIbHUKOB 110 XUMHUHU
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