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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XMMHU Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS
COCTaBJicHa Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOMN
o0pa3oBaTenbpbHOM MpOTrpPaMMBbI OCHOBHOT'O o01ero oOpa3zoBaHus,
npeacraBiaeHHbIX B PI'OC OO0, a takxke Ha ocHOBe (enepaabHON paboueit
IpOrpaMMbl BOCTIMTAHHUS M C y4ETOM KOHIICTIIIMM TPENOIaBaHusl y4eOHOTro
npeamera «XUMHS» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepannu.

[Iporpamma mo XuMuM 1aéT MPEACTaBICHUE O IENIX, OOIeld cTpareruu
OOy4eHHMs, BOCIUTAHUS M Pa3BUTHUS OOYYAIOUIUXCS CPEACTBAMH Y4e€OHOTO
npeaMeTa,  YCTaHaBIMBaeT — 00s3aTenbHOE  MPEIMETHOE  COJepKaHue,
IpelycMaTpUBAET paCIpPE/ICNICHUE €ro Mo KjiaccaM M CTPYKTYpPUpPOBAHHE IO
pazzesiaM M TeMaM MpPOrpaMMbl MO XUMHUH, ONPEACISIET KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTePUCTUKU COJIepXKaHUsI, PEKOMEHYEM YO
MOCJIEIOBATEIBHOCTh M3YYEHUS XUMHUH C YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM y4e€OHOro TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEM OOy4YaroImMXcs, OMpenesieT BO3MOXKHOCTA TIpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM
porpaMMbl Ha YpPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs, a TakKe TpeOOBaHUMN
K pe3yiabTaTaM OOy4YeHWs XWMHH Ha YPOBHE IIeJIe W3Y4CHHsS MpeaMeTa u
OCHOBHBIX BHJIOB Y4€OHO-IIO3HABAaTEIbHON JEATEILHOCTH 00Yy4Yaromerocs Mo
OCBOCHHIO y4E€OHOTO COACPKaHMUS.

3HaHUE XUMHUH CIY)KUT OCHOBOM JUisi (hOPMUPOBAHUS MUPOBO33PEHUS
00ydJaromerocs, €ro MpeACTaBICHU 0 MaTEPUATLHOM EUHCTBE MHUPA, BAXKHYIO
POJb UTPAOT GOPMHUPYEMBIE XUMHEH TPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPruud M 00 SBOJIOIMHU BEIIECTB B MPUPOE, O MYTAX PEIICHUS TI00ATbHBIX
po0JieM yCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPrETHUUECKOM,
MUIIEBOM U SKOJIOTHYECKON O€30MacCHOCTH, TPOOIJIEM 31paBOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peald3alldd BO3MOXHOCTEH [IJI1  CaMOpa3BUTUS U
dbopMupoBaHUS KyJIbTYphl JUYHOCTH, €€ oOmed u (GyHKIHOHAILHON
IPaMOTHOCTH,;

BHOCHUT BKJIaJl B (OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
0o0y4Jaromuxcs, HABBIKOB WX CaMOCTOSITEJIbHOH y4eOHOW JeATeNbHOCTH,



AKCIIEPUMEHTAIBHBIX M HCCIEI0BATENbCKUX YMEHHM, HEOOXOIHMMBIX Kak B
MOBCETHEBHOM JKM3HHU, TaK U B IPOPECCHOHAIBHOMN 1€ATEIbHOCTH;

3HAKOMHUT CO CHEUU(PHUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3rJsJa Ha €IWHCTBO TMPUPOJAbI M  YEJIOBEKa, SBISETCA
OTBETCTBEHHBIM 3TanoM B (J)OPMHUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTHU
oOyyJarommxcs;

crocoOcTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
HAay4YHbIM 3HAHUSAM, K TPUPOJIe, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B
AKOJIOrMYECKOe 00pa3oBaHUe 00 yUYarOIIUXCS.

JlanHble HampaBieHUs B OOY4YE€HUU XUMHUH 00ECIIeUNBAIOTCS crienu(ukon
colepkaHusi y4eOHOro mpeaMeTa, KOTOpbIM  SBISAETCA  I€1arorM4ecKu
aJanTUPOBAHHBIM OTpa)KEHWEM 0a30BOM HAYKH XMMHH Ha ONPEAECIEHHOM 3Tarle
€€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00I1ero oOpa3zoBaHUs OPUEHTHUPOBAH
Ha OCBOCHHE OOYYalOIIMMHCS CHCTEMbl IEPBOHAYAIBHBIX IOHATUA XUMUM,
OCHOB HEOPraHMYECKOW XMMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX ITOHSATHN
OPraHU4eCKOM XUMUH.

CrpykTypa conep:kaHus IpOrpaMMbl 110 XUMUU c(pOPMHUpPOBaHA HA OCHOBE
CUCTEMHOr0 nojaxoza K e€ nzydenuro. CosepkaHue CKJIaIbIBA€TCA U3 CUCTEMBbI
HNOHATUH O XHMMHMUYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMbI TMOHATHH O
XxuMHuueckoil peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHHM30BaHbl IO
OPUHIIMIY TOCIEIOBATENILHOIO Pa3BUTHUS 3HAHWUA HAa OCHOBE TEOPETUUYECKUX
IPEJICTABJICHUI Pa3HOrO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona JI. M. MenneneeBa Kak OCHOBHOI'O 3aKOHa
XUMHH;

— Y4EHMsI O CTPOEHUH aTOMa U XUMHUUYECKOM CBSI3U;

— TpEICTaBICHUN OO0 3IJIEKTPOJMTUYECKOM JHCCOLUMALUUA BELIECTB B
pacTBoOpax.

Teopernueckue 3HaHUS paccMaTpUBAIOTCS Ha OCHOBE HMIIMPUYECKU
MOJIyYCHHBIX W OCMBICIIEHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCIEIOBATEIBHO OT
OJHOTO YpOBHA K JpYroMy, BBINOJHSS (QYHKIMH OOBACHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHUS UM BO3MOXKHOCTEH MPAKTHUYECKOIO
NPUMEHEHUS U NOJy4YEHUS U3y4aeMbIX BEILECTB.

OcBoeHne mnporpaMMbl MO XUMHH CIIOCOOCTBYET (DOPMHUPOBAHMIO
NPEACTABIEHUA O XMMHUYECKOW COCTABIISIIOIIECH HAy4YHOW KAPTHHBI MHpa B
JIOTUKE €€ CUCTEMHOM IPUPO/IbI, IEHHOCTHOI'O OTHOLIECHUS K HAYYHOMY 3HAHUIO
U METOJ[aM MO3HaHMs B Hayke. M3ydeHue XuMuu IpoOUCXOAUT C MPUBIICYEHUEM



3HAHMM M3 paHee HM3YYEHHbIX Y4EOHBIX MpeaMeToB: «OKpyKarouid Mupy,
«buonorus. 5—7 knacce» u «dusnka. 7 Kmacey.

[Ipy wu3ydeHUM XUMHUU MOPOUCXOIUT (HOPMUPOBAHHE 3HAHUU OCHOB
XUMUYECKOM  HAayKM Kak  o00JlaCTU  COBPEMEHHOT0  €CTECTBO3HAHMS,
NPaKTUYECKON JEATETbHOCTH 4YEJIOBEKa M KaK OJHOT0 W3 KOMIIOHEHTOB
MHUPOBOM KyJbTYphl. 3ajada y4eOHOro MpeaMeTa COCTOUT B (HOPMHPOBAHUU
CHUCTEMBl XMMHYCCKUX 3HAHUM — BaXKHEHIIMX (haKTOB, MOHATHH, 3aKOHOB H
TEOPETUUYECKUX TOJIOKEHHUH, JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO
XapakTepa, sA3blKa HayKu, B MPUOOIIEHUU K HayYHBIM METOJaM TO3HaHUS TMPHU
M3yYCHUU BEIIECTB W XUMHUYECKUX peakmuii, B (HOPMHUPOBAHUU U PA3BUTUU
MO3HABATEJIbHBIX YMEHUH W UX NPUMEHEHHH B Yy4e€OHO-TIO3HABATEIBHOU W
y4eOHO-UCCIIEA0BATENbCKON IEATEIbHOCTH, OCBOSCHUU TpPaBUi OE€30MacHOro
oOpallleHHsI C BeIlIeCTBaMH B TOBCETHEBHOM KU3HHU.

[Ipy w3ydyeHMH XMMHH Ha YPOBHE OCHOBHOrO 00Iero o0Opa3oBaHUS
BaXHOE 3HAUYECHHE MPUOOPETN TaKUE LEIH, KaK:

— (opMHpOBaHHE HWHTEUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHATHIO PEIICHUI,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

— HampaBJIEHHOCTh OOy4YEHHS Ha CHUCTEMATUYECKOe NpUOOLIEHUE
o0y4Jaromuxcs K CaMOCTOSITENIbHOM MO3HABATENLHON J1€ATETbHOCTH, HAYYHBIM
METOJIaM TMO3HaHUS, (POPMUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

—  o0ecrieyeHue  YCJIOBHH,  CIIOCOOCTBYIOIIUX  MPHOOPETCHHIO
0oOyJarolmMUMHUCsA  ONbITa  Pa3HOOOpPA3HOM  JACATEIBHOCTH, TIO3HAHHUS U
CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIETEHIMM), MMEIOIIUX
YHHUBEPCAIBHOE 3HAYEHUE JJIs1 Pa3IUUHbIX BUIOB JI€ATEIILHOCTH;

— (opmupoBanue oOmeH (QYHKIMOHATLHOW W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHHUU OOBSICHATh W OICHUBATH SIBJIICHUS
OKPYKaIOIIEro MUpa, UCMOJb3ysd 3HAHUS U ONBIT, MOJTYYEHHbIE MPU U3YYEHUU
XUMUH, MPUMEHATh UX NPU pPEUICHUU MpoOJeM B TMOBCEIHEBHOWU >KU3HU H
TPYIOBOM NEATEIBbHOCTH;

— (QopmupoBaHue y O0O0y4arOmUXCd TYMAHUCTUYECKUX OTHOIICHUMH,
MOHMMAaHUsl [IEHHOCTH XMMHUYECKUX 3HAHUU [JI1 BBIPAOOTKH SKOJOTHYECKHU
€JIECO00Pa3HOro MOBENEHUsI B OBITY M TPYJOBOW JEATEIBHOCTH B LESAX
COXPAHEHHS CBOETO 370POBbsI M OKPYKAKOLIEH TPUPOIHON CPEBI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHMIO HA OCHOBE YCBOGHMS OOIIEUEIOBEYECKUX IEHHOCTEM,



FOTOBHOCTM K OCO3HaHHOMY BbIOOpY TMpoQuiasi U  HAaNpaBJIEHHOCTH
naabHEHIero o0 yJeHus.

OOmiee 4yMcIO 4YAcOB, OTBEACHHBIX ISl W3YYECHHUsS XHUMHU Ha YpPOBHE
OCHOBHOTI0 00111er0 00pa3oBaHus, coctaisieT 136 yacos: B 8 kinacce — 68 yacoB
(2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

Pabouas nporpamma Bocniutanust MBOY FOpunckas OOLL peanuzyercs,
B TOM YHUCJE M Yepe3 MCIOJb30BAHHE BOCIMTATENILHOIO MOTEHLHANIA YPOKOB
XUMUH.

Ota paboTa OCYUIECTBIISIETCS B CIAEAYIOIUX (POpMax:

[ TloOyxnenne oOydarommxcs COOMIOAaTh Ha YpPOKE OOIIETIPUHSTHIC
HOPMBI TIOBEJICHHUS, TpaBWjia OOIICHHWS CO CTapmuMu (TIeIarorudecKuMu
pabOTHUKaMH) U  CBEPCTHUKAMU(OOYUAOIIUMHUCS), MPUHIMIBLI  Y4eOHOM
JTUCUUILUIMHBI U CAMOOPTraHU3allUH.

[IpuBneueHne BHUMAHHMS OOYYAlOIIUXCS K LIEHHOCTHOMY acCIEeKTy
U3y4aeMbIX Ha ypoKaXx MPEIMETOB, SIBJICHUM, COOBITUI Yepes:

- JEMOHCTpallUI0  OOy4aromMMCsi  MPUMEpPOB  OTBETCTBEHHOTO,
Ipak/1aHCKOI'0 TIOBEJICHUS, TIPOSIBICHUS YEIOBEKOIIO0US U JOOPOCEPACUHOCTH

- oOpallieHre BHUMAaHHs Ha HPABCTBEHHBIE aCIIEKThl HAYYHBIX OTKPBITHH,
KOTOpbIE HW3YYarOTCS B JaHHBIH MOMEHT Ha YpPOKE, Ha SIpKHX JesTeneu
KYJbTYpbI, Y4EHBIX, IOJUTUKOB, CBSI3AHHBIX C U3y4a€MbIMHU B JAHHBIA MOMEHT
TEMaMH, Ha TOT BKJaJ, KOTOPbIH OHM BHECIH B Pa3BUTHE HAIIEW CTpPaHbl U
MUpa, Ha JOCTOMHBIE MOApPaKaHUS TPUMEPbl WX JKU3HU, HA MOTHUBBI HX
IOCTYIIKOB;

- HWCIOJb30BaHHWE Ha YypoKax HWH(GOpMAIMHU, 3aTParMBarolieil Ba)KHbIE
COLIMATIbHBIE, HPABCTBEHHbBIE, ’TUYECKUE BOIPOCHI

] Hcnonb30oBaHWME BOCHUTATEIBHBIX BO3MOXXHOCTEM  COAEpKAHUS
yuyeOHOro mpeamera maisi (OpMUPOBAHMS Yy OOYYAIOIIUXCA POCCHUMCKUX
TPAULIMOHHBIX JTYXOBHO - HPABCTBEHHBIX M COLMOKYJIbTYPHBIX IEHHOCTEH
yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB I YTEHHUS, MPOOJIEMHBIX CUTYyaIlUi
JUTsL OOCYXKJIEHUS B KJlacce

] WauunuupoBaHue OOCYXIEHUW, BBICKA3bIBAHUNW CBOETO MHEHUS,
BBIPAa0OTKM CBOEr0 JIMYHOCTHOIO OTHOLIEHUS K HW3YyYae€MbIM COOBITHSM,
SIBJICHUSIM, JIUIAM.

(] BxiroueHue B ypPOK MIPOBBIX NPOLEAYpP, KOTOPBIE IMOMOTar0T
noJiiep’katb MOTHBAIMI0 OOyJalomuXCsl K MOJYyYECHUIO 3HAHUH, HaJaXKUBAHUIO
MO3UTUBHBIX MEKJINYHOCTHBIX OTHOILIEHUH B KJIACCE, IOMOTat0T yCTAHOBJICHUIO
no0poskennaresibHONM aTMocdepbl BO BpeMsl YpOKa.

1 IlpuMeHeHnwe Ha ypOKE HWHTEPAKTUBHBIX (opM  paboOTHI,
CTUMYJIMPYIOIIHUX TTO3HABATEIHbHYIO MOTHUBAIIMIO 00 y4YaOIIUXCS.

1 IlpumeneHue rpynmnoBoi padOThl WM PabOTHI B Mapax, KOTOpbIE
CIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHIHOW pabOThI M B3aMMOJICHCTBUIO C



IpyruMu  oOydaronumucsa.BeiOOp M HCHONb30BaHUME HAa YpOKaxX METOOB,
METO/MK, TEXHOJOIMH, OKa3bIBAIOIIMX BOCIUTATEILHOE BO3JCUCTBHE Ha
JUYHOCTh B COOTBETCTBHM C BOCIIMTATEJIBHBIM HJICAJIOM, LEIBI0 M 3aJadyaMu
BOCIUTAHUSI.

[JMlHMIMUpOBaHWE W TMOAJAEPKKA HCCIENOBATEIBCKONW JEATEIbHOCTH
IIKOJbHUKOB B (hOpME BKIIOUEHHS B YPOK Pa3IUUHBIX HCCIIEI0OBATEIBCKUX
3aJlaHiid, 4YTO MAa€T BO3MOMKHOCTh OOy4arOUIMMCs  NPUOOPECTH HaBBIKH
CaMOCTOATENILHOTO PELIECHUSI TEOPETHUECKOW MpoOJIeMbl, T€HEPUPOBAHUS U
oopmiieHUs COOCTBEHHBIX THIIOTE3, YBOKHUTEIHLHOTO OTHOIIECHUS K UYKUM
uesM, MyOJIMYHOTO BBICTYIUICHUS, apryMEHTUPOBAHUS U OTCTAaMBAHMS CBOEU
TOUYKH 3PEHMUS.

(1 VYcraHoBlE€HHE  YBaXUTENbHBIX, JIOBEPUTEIbHBIX,  HE(POPMAIbHBIX
OTHOILIEHUH MEXAy YYMTEJIeM UM YYEHUKAMM, CO3JaHME Ha ypOKax
HMOILIMOHAIBHO - KOM(OPTHOM Cpeibl.



COILEPKAHUE OBYUEHUA

8 KIIACC

IlepBoHauanbHbIE XUMHYECKUE TOHATHS

IIpenmer xumuu. Poinp XMMuM B )KM3HU 4€JIOBEKA. XUMHS B CUCTEME HaYK.
Tena un BemecTtBa. PU3NYECKHME CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemecTB. [ToHaTHE 0 MeTOIaX MO3HAHUS B XUMUU. YUCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHYECKUX
a1eMeHTOB. [IpocThie U clioKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckass gopmysna. BalleHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKkOH TIOCTOSIHCTBAa cocTaBa BemniecTB. OTHOCUTENbHAs aToOMHas Macca.
OtHOcuTenbHAs MOJEKYJsIpHasl Macca. MaccoBast OISl XUMUYECKOTO AJIEMEHTA
B COCIMHEHUH.

KomnuectBo BemectBa. Mons. MorsipHas  Macca.  B3auMocBs3b
KOJIMYECTBA, MAacChl M 4YHUCIa CTPYKTYPHBIX €IMHUI] BellecTBa. Pacu€rsl mo
dbopMysiaM XUMHUYECKUX COCTMHEHUM.

@u3nuecKue W XHUMHUYECKHUE SBJIICHHS. XHUMHUYECKas peakmuss u €
NPU3HAKKA. 3aKOH COXPAHEHHMS MacChl BEIIECTB. XUMHUYECKHE YpaBHEHUSI.
Knaccudukarus XUuMUYECKUX peakiuil (COeAMHEHUS, PA3I0KEHHUS, 3aMEIICHMUSI,
oOMeHa).

Xumuyeckuui IKChepumMenm:

3HaKOMCTBO C XUMUYECKOHW TMOCYAOH, MpaBuiaMu paboThl B JabopaTtopuu
U mpuéMamMu oOpalieHus ¢ JIabopaTOpHBIM O0OpYAOBAaHUEM, H3YUYCHHE U
omucanne (U3MYECKUX CBOWCTB OOpasllOB HEOPraHWYECKUX  BEIIECTB,
HaOmoaeHne pu3ndyeckux (MJIaBICHUE BOCKA, TasTHUE JIbla, PACTHPAHUE caxapa
B CTYIKE, KUMEHHE M KOHJEHCALUS BOJbI) M XMMHUYECKUX (TOpEHHE CBEYH,
MPOKAJIMBAHUE MEJAHOW TMPOBOJOKH, B3aUMOJCUCTBUE MeJIa C KHUCIIOTOM)
SABJICHUW, HAOJIO/IEHUE M ONUCAaHUE MPHU3HAKOB TNPOTEKAHUS XUMHUYECKHUX
peakiuii (pa3ioKeHue caxapa, B3auMOACHCTBUE CEPHOU KUCIOTHI C XJIOPUIOM
Oapusi, paznoxkenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJCHCTBHE
xenesa ¢ pactBopoM coiu meau (1I), uzydenue cnocoboB pasyieneHus cMecei: ¢
MOMOIIBI0O  MarHuta,  (QUIbTPOBAHUE,  BBIMApPUBAHUE,  JAUCTHIUIALIMS,
xpomatorpadusi, TPOBEICHUE OUYMCTKH TIOBAPEHHOW COJIM, HAONIOJCHHE U
OMHMCaHWE PE3YJIbTAaTOB TMPOBEICHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHS MACChI, CO3JJaHUE MOJIeTIeH MOJIEKYJ (IIapOCTEPKHEBHIX).

Baxneilune npeacTraBuTe/ Id HEOPraHMYEeCKUX BellecTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3J1eMEHT U TpoCcToe
BenecTBO. Haxoxnenue kuciaopoaa B mpupoje, (GpU3Mdyeckue U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [Ipumenenue kuciaopoga. CrocoObl
MOJIyYEHHUs KHUCJopoAa B jabopaTopuu U MpOoMbIILIeHHOCTH. Kpyroopot
Kuciopojaa B npupoje. O30H — atoTpornHas MOAU(PUKALINS KUCIOPOIa.

TemmoBoil 3pHeKT XUMUYECKON peaKkuu, TEPMOXUMUYECKUE ypaBHEHHS,
9K30- U JHJOTEPMHUYECKHE PEeakiuu. TOIUIMBO: yrojib M METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOI0 d(PdekTa, pa3pylieHrue 030HOBOTO CJIOS.

Bopopon — snemMeHT u mpoctoe BemecTtBo. HaxoxaeHnue Boaopona B
npupoae, ¢GuU3NUECKHE W XUMUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOObI
nosyyeHusa. Kucinotsl u conu.

Monsipablit 00bE€M ra3oB. Pacuérsl Mo XMMHUYECKUM YpaBHEHUSIM.

dusnyeckue CBOMCTBAa BOJBL. Boma kak pactBoputelnb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAaCTBOPBL. PaCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast nonst BemecrtBa B pacTBOpe. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Poib pacTBOpPOB B MpUPOJAE U B KU3HU uenoBeka. KpyroBopor
BOJIbI B IIPUPO/IE. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa M OYHUCTKA MIPUPOIHBIX
BOJL.

Knaccudukarnus neoprannueckux coenquneHuit. Oxcuanl. Knaccudukarms
OKCUJIOB: cojieoOpa3yroniue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEpHBIE) U
HeconeoOpasyromue. Homenknarypa okcugoB. DPu3nyueckue W XUMHUUYECKHE
cBoMCTBa OKCUIOB. [losryueHne okCuos.

OcHoBanusi. Knaccudukanusi OCHOBaHWW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHknarypa ocHoBaHui. DuU3nyeckue U XUMMHUYECKUE CBOMCTBA
ocHoBaHui. [lomyyeHue oCHOBaHUM.

Kucnotel. Knmaccudukarnus xkucnor. Homenkmarypa kucnor. Ousndeckue
Y XMMHWYECKHE CBOMCTBA KUCJOT. Psn aktuBHOCcTH MetaiuioB H. H. bekerosa.
[lonyuyeHnne Kucnor.

Comu. Homenknatrypa coseil. ®Du3nmyeckue M XUMHUYECKHUE CBOWCTBA
conen. [lonydeHue conen.

I'eneTnueckas CBS3b MEXKAY KJIACCAMHU HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaQueCTBEHHOE OMNPEACICHUE COJIEpPKAHUSA KHUCIOpOJa B  BO3AYXE,
nojiyueHue, coOupaHue, paclo3HaBaHUE M HM3YUYCHHE CBOWMCTB KHUCIOPOJA,
HAOIOJICHUE  B3aMMOJICHCTBUSI  BEIIECTB C  KHUCIOPOJAOM M YCIIOBHUS
BO3HMKHOBEHUSI M TIpEKpalieHus TopeHus (moxkapa), O3HAKOMJICHUE C
oOpa3iilaMd OKCHJIOB UM ONHCAaHWE WX CBOWCTB, TOJy4Y€HUE, COOUpPAHHE,
pacro3HaBaHWE M HW3y4YEHHE CBOMCTB BOjOopoja (TrOpeHue), B3auMOCHCTBUE



Bogopoaa ¢ okcuaoMm Menu (II) (Bo3MOXKHO UCIOIB30BaHUE BUICOMATEPUAIIOB),
HaOmrofieHre OoOpas3loB BEIIECTB KOJIWYECTBOM | MO, HCCIEIOBaHUE
OCOOCHHOCTEW pPACTBOPEHHUS BEUIECTB C Pa3IMYHOM  PacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCCOBOW JIOJEM PacTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBUE BOJBl C METAUIaMU (HATPUEM U KaJbI[EM)
(BO3MOKHO HCIOJIb30BAHME BHJIEOMATEpPHANIOB), HCCIEJOBaHUE 00pa3loB
HEOPraHMYeCKUX BEIECTB pa3jMYHbIX KJIACCOB, HAOJIIOJACHUE HN3MEHEHUS
OKpacKM WHAMKATOPOB B pPACTBOpPaX KHCIOT MW IIEIOYEH, H3YyYEHUE
B3aumozeiictBust okcuna meau (II) ¢ pacTBOpoM cepHOM KHUCIOTHI, KUCIOT C
METAJJIaMU, PEAKLINA HEUTPAIU3alMH, ITI0JTy4YEHNE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHECHME OJHOIO MeTaula JpyrdM H3 pacTBOpa COJIM, pEIICHHE
DKCIEPUMEHTAIBHBIX 337a4 MO0 TeMe «Baxuenmme Kiacchl HEOPTaHUYECKHUX
COEIUHEHUI.

Ilepuoanuecknii 3akoH u Ilepmognueckas cucreMa XUMHYECKHX
jaemeHToB JI. . MenneneeBa. CrpoeHne aroMoB. XHMHYECKas CBS3b.
OKHCIUTETBbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBble MOMBITKH KIaCCU(PUKALMK XHUMHUYECKUX 3JeMeHTOB. [loHaTHE O
IPYNIax CXOAHBIX 3JIEMEHTOB (ILEIOYHBIE M IIEJIOYHO3EMENbHBIE METaslIbl,
raJIoreHbl, WHEPTHBIE Tra3bl). DJIEMEHThI, KOTOpble 00pazyloT am(pOoTepHbIE
OKCHJIbI U TUAPOKCHIBI.

Ilepnonnuecknii 3akoH. Ilepuonnueckas cucTeMa XUMUYECKUX DJIEMEHTOB
H. W. MenneneeBa. KoporkonepuonHas ¢ JJIMHHONEpUOHAS (DOpPMBI
[lepuoguueckoit cucrtembl xumuueckux osjemeHtoB . M. Menneneesa.
[Tepuonsr u rpynmsl. OU3NYECKUN CMBICH IOPSAKOBOIO HOMEpa, HOMEPOB
IIEPHOZA U TPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sjaep. HM30Tombl. DJIEKTPOHBI.
CrtpoeHue 3MeKTPOHHBIX 000JI04€K aTOMOB MEPBBIX 20 XMMHYECKUX AJIEMEHTOB
[lepmonnueckon cucremsl JI. . MenaeneeBa. XapakTepucTuKa XUMUYECKOTO
3JIEMEHTA 110 ero noyioxkeHutro B [lepuoanueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS pajanyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAUUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 TPYIIIIAM U IIEPHUOIAM.

3nauenue Ilepuogmyeckoro 3akoHa u Ilepmonnueckoil  CUCTEMBI
XUMHAYECKUX DJIEMEHTOB I pa3BUTHA Hayku u npaktuku. /. 1. MenneneeB —
YUEHBIN U TPaXKJaHNH.

Xumuueckasi cBs3b. KoBaneHTHast (moJisipHass M HEMOJIApHAsA) CBS3b.
DIIEKTPOOTPULIATENBHOCTD XUMHUUECKUX JJIEMEHTOB. LIOHHAs CBSI3b.

Crenenp  okucieHus. OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE — PEAKIIMH.
[Ipouecchl okucaeHus U BocCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.



Xumuueckuii IKcnepumenm:

HM3y4eHHe 0Opa3IloB BEIIECTB METAUIOB U HEMETAJJIOB, B3aUMOICHCTBUE
TUAPOKCHIA IIMHKA C PAacTBOpaMM KHUCJIOT M IIEJI0YeH, MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIHUMA
(ropeHue, peaKkIuy pas3JIokKEHUs, COSTUHCHHMS ).

Mesricnpeomemmnvie ceasu

Peanuzanus MeXnpeIMETHBIX CBSI3€Ml MPU U3YYEHWH XMMHUU B 8 Kiacce
OCYIIECTBIIICTCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
IIOHSATHH, TaK M IIOHATHH, SBIAIONINXCS CHCTEMHBIMHM JUIS OTACIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OOmue ecTecTBEHHO-Hay4YHbIE TIOHSATHUS: Hay4dHBIM (akT, THUIOTE3a,
TEOpHWs, 3aKOH, aHaldW3, CHHTE3, KiIacCU(PUKalUs, TMEePUOIUIHOCTD,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJICJIMPOBaHUE, U3MEPEHUE, MOJICITb, SIBIICHUE.

®dusuka: Marepus, aToMm, 3JEKTPOH, MPOTOH, HEHUTPOH, HMOH, HYKIIHI,
M30TONBI, PaJAHMOAKTUBHOCTh, MOJEKYJa, AJIECKTPUUECKUN 3apsill, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSHHE BEIIeCTBa, ras3, (pu3nueckue BEIUYHHBI,
€UHUILIBI U3MEPEHUS, KOCMOC, IIaHEThI, 3BE3/bI, COHILE.

buonorust: horocunTes, npixanue, onocdepa.

['eorpadus: armocdepa, ruapocpepa, MHHEpanbl, TOPHbIE TOPOIBI,
MOJIE3HBIE UCKOIMAEMbI€, TOILJIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BelecTBo U XUMHUYeCKasi peaKkuus

[Tepuognueckuii 3akoH. [lepruoanyueckas cucreMa XMMHUYECKUX JIEMEHTOB
J1. 1. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kaaus, KaIbIUs M HX
COCAMHEHUN B COOTBETCTBUM C IOJOXKEHUEM 3JeMEHTOB B llepuognueckon
CHUCTEME U CTPOECHHEM HX aTOMOB.

CrpoeHue BemiecTBa: BUAbI XUMUYECKOW CBA3U. THUIBI KPUCTAIIMYECKUX
PEUIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAULINYECKON PEIIETKI
1 BHJIa XUMHYECKOM CBSI3H.

Knaccudukamus u = HOMEHKJIaTypa  HEOPraHMYECKUX  BEIECTB.
XUMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Ppa3IMYHBIM KjaccaM
HEOPraHMYECKUX COCAMHEHUM, TeHETUUECKas CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKMX peakIuid MO pa3IMYHbIM Hpu3HakaMm (110
YUCy U COCTaBYy Y4acCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEMIOBOMY d(PdeKTy,
II0 HW3MCHCHHUIO CTEIICHEHM OKHUCIECHHS XHMHYECKMX DJJEMEHTOB, IIO
o0paTUMOCTH, 1O YYAaCTHIO KaTajau3aTopa). OK30- M DHIOTSPMHUECKHUE
pEeaKIu, TEPMOXUMHUYECKUE YPaBHEHHUS.



[lonsitue o ckopoct xumMu4eckoil peakiuu. llonarue 06 oOpaTuMbIX U
HEOOpaTUMBIX ~ XMMHMUYECKUX peakuusx. IloHATHE O TOMOre€HHBIX U
rereporeHHblx peaknusax. [lonstue o kataimze. IloHATHE O XMMHYECKOM
paBHOBecuu. DakToppl, BIUSAIOIIME HA CKOPOCTh XWMHUYECKOW pPEAKIUU U
NIOJIO)KEHUE XMMUYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE — PEAKIIUU, AJIEKTPOHHBIM  OanaHc
OKHUCIIMUTEIIbHO-BOCCTAHOBUTENIBHON  peakuuu.  CoOCTaBlIEHUE  YpaBHEHHUI
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIbHBIX PEaKIUH C HCIOJIb30BAaHUEM METoAa
AJICKTPOHHOTO OajiaHca.

Teopuss ~ SMEKTPOJUTHUYECKON  JUCCOLMALIMM.  ODJIEKTPOJIHUTBHI  H
HEVIEKTpouThl. KaTuoHbl, aHMOHBI. MeXaHM3M AUCCOLMALMM BEIIECTB C
pa3IMYHBIMHA BUAAMHU XUMHUYECKOU cBsi3u. Crenenp nuccouuanuu. CUIbHBIE U
cJ1a0ble HJIEKTPOIIUTHI.

Peakiiuu wmoHHOro oOMeHa. YCIOBHA NPOTEKAaHUS pEaKUHl HOHHOIO
oOMEHa, TOJIHbIE W COKpPAIEHHBIE HOHHBIE ypaBHEHUs peakuuid. CBolcTBa
KHCJIOT, OCHOBAaHUN M COJI€ B CBETE MPEACTABICHUN 00 3JEKTPOIUTHYECKOU
nuccounanuu. KauecTBeHHbIe peakin Ha HOHBL. [IoHsATHE O ruApOIH3e CoJeH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C MOJEISMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKUX
BEIIECTB — METAUIOB M HEMETAUIOB (rpaduTa M amMasa), CIOKHBIX BEIECTB
(xyopua HaTpusi), MCCIEJOBAaHME 3aBHUCHUMOCTH CKOPOCTH XHMHYECKOM
peakuMd  OT  BO3JEHCTBHS  pPa3IMYHbIX  (PAKTOPOB,  MCCIIEOBAaHUE
3JEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCAa JMCCOLMALMM KHUCIOT,
iesiouen 1 coseil (BO3MOXKHO MCIIOJIb30BAaHUE BUJIEO MATEPUATIOB), ITPOBEICHUE
OIBITOB, WJUTIOCTPUPYIOIIMX MPU3HAKU MPOTEKaHUS peakluil MOHHOro oOMeHa
(oOpa3oBaHMe oOcajka, BBIICIEHHWE Tas3a, O0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIHUX PUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEaKIIMM
(ropenue, peakuuu pa3IoKeHus, COEIMHEHUS ), pacrno3HaBaHue
HEOPraHMYECKUX BEUIECTB C IOMOLIbIO KAaYECTBEHHBIX pEaKLUWH Ha HOHBI,
pELICHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

Hemertanibl n X coeIMHEHUSs

OOmias XapakTepucTHka rajaoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHbIE CTeNeHU OKucaeHus. CTpoeHue u (pU3nYecKkrue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMHYECKHE CBOMCTBA Ha IpUMEpe XJjopa
(B3auMoOACICTBIE C MeETaulaMH, HEMETaJUlaMH, IIeJIo4aMH). XJIOPOBOIOPO/I.
ConsiHasg KUCI0Ta, XUMHYECKHE CBOMCTBA, MOJYy4YECHHE, PpUMEHEHUE. JleiicTBre
XJIOPAa ¥ XJIOPOBOJOPOAA HA OpPraHU3M 4esoBeKa. BakHehmme XJIOpuabl U UX
HaX0XJ/ICHHE B MPUPO/IE.



OO6mas  xapakrtepuctuka 3jgeMeHToB  VIA-rpynmbel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHU OKuciaeHus. CTpoeHue u puznyeckue
CBOMCTBAa TPOCTBIX BEHIECTB — KHUCIOpOAAa U Cepbl. AJUIOTPOIHBIE
MOJU(PUKALMK KUCIOPOAA U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOAOPO/I,
CTpoeHue, (¢u3nyeckue M XuMudeckue cBoWcTBa. OKCuAbl cepbl  Kak
OPEJICTABUTENM KHUCIOTHBIX OKcuaoB. CepHas Kucinora, (¢QU3HUECKUE U
XMMHUYECKHE CBOWcTBa (00IIMEe Kak TpPeACTaBUTENs Kjacca KHUCIOT U
cnenupuyeckre). XMMUYECKUE PEaKIUu, JIeKallllie B OCHOBE MPOMBIIIIEHHOTO
crnocoba mosydeHusi cepHoi KucioThl. llpumenenue cepHoit kucnotel. Conu
CEpHOI KHUCIIOTHI, KaYECTBEHHAs peakiusi Ha cyiabdaT-uoH. Haxoxnenue cepbl
U €€ COCAMHEHUN B MPUPOAEC. XUMHUYECKOE 3arpA3HEHUE OKPYKAKOILIEH CPEIbl
COEIMHEHUSAMH Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €ro MpPeAoTBPALECHUS.

OO1as xapakTepuCcTHKa 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTE€pHbIE CTENEHU OKUCIEHUs. A30T, pacnpoCTpaHEHHE B
npupoje, puznuecKkue U XuMuueckue cBorctBa. Kpyropopor azora B npupoJe.
AMMMaK, ero pu3nYecKre U XUMHUYECKUE CBOICTBA, OJyUYEHUE U MPUMEHEHUE.
Comu amMMoHMs, HX (U3MYECKHE U XMMHUYECKHE CBOICTBA, IpPUMEHEHUE.
KauecTtBeHHast peakuusi Ha MOHBI aMMOHUSI. A30THAasl KUCIIOTa, €€ MOJydeHue,
dbu3nYecKkue W XMMHYECKHE CBOMCTBa (0OIME Kak TMpeaCTaBUTENs Kiacca
KUCJIOT M crneuuduueckue). Vcrnonp30BaHME HUTPATOB M COJEM aMMOHUS B
KauyeCTBE MUHEPAIbHBIX YyIO0OpeHH. XUMHUYECKOE 3arpsi3HEHUE OKpYXKarolen
Cpelbl COEIMHEHUSAMU a30Ta (KUCIOTHBIE JOXK]IM, 3arpA3HEHUE BO3/1yXa, ITOYBBI
u BojoémMoB). Docdop, amwiorponHsie Mogudukanuu dochopa, Guznueckue u
xumuueckue cBorctBa. Oxcun  ¢ochopa (V) u  dochopnas xuciora,
¢u3nyeckue U XMMHYECKUE CBOMCTRA, nonyueHue. Mcnonb3oBanue docdaros B
KauyeCTBE MUHEPAIbHBIX YI00OpEHUM.

OOmas  xapakrtepuctuka 3jgeMeHToB IVA-rpynmel.  OcobeHHocTH
CTPOEHHUSI aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCICHUS. YTIEPOJ, AJUIOTPONHbBIE
MOAU(UKALUK, PACTIPOCTPAHEHHWE B MpuUpone, (U3MYECKHEe U XUMUYECKHE
cBoiictBa. Ancopomusi. KpyroBopot yriepona B npupojge. Okcuasl yriaepoja,
X (U3NYECKHe M XUMUYECKHE CBOMCTBA, JNEHCTBUE HA KUBbIE OpPraHU3MBI,
MOJIyYEHHE U MPUMEHEHNE. DKOJOTMYECKHE MPOOJIEMBI, CBI3aHHBIE C OKCUIOM
yraepona (IV), rumoresa riao0aqbHOr0 MOTEIUICHHWS KIMMaTa, NMapHUKOBBIN
adpdexr. YrompHas kuciaora u e€ Cold, UX (PU3NUECKUEe U XUMHYECKUE
CBOICTBA, Mony4yeHue U npuMmeHeHue. KauecTBeHHas peakuusi Ha KapOOHAT-
uoHbl. Vcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.



[lepBoHauanbHble TOHATUS 00 OpPraHMYECKUX BEIIECTBAX Kak O
COEIMHEHHUSX yriepoja (MeTaH, dTaH, TUJICH, alleTHJICH, 3TaHOJ, TIUIEPUH,
yKCcycHas kuciora). IlpupoaHpie HCTOYHUKH  YIJIEBOJOPOAOB  (YroJib,
OPUPOIHBIN ra3, HePTh), MPOAYKTHI UX NepepadoTKu (OEH3MH), UX POJb B OBITY
U TpOMBINUIEHHOCTH. [IoHSITHE O OMOJIOrMYeCKH BaKHBIX BEIIECTBAX: KUpPaX,
Oenkax, yrieBoJax — U UX POJIM B KM3HU 4YelioBeKa. MarepuaibHOE €IUHCTBO
OpPraHUYECKUX U HEOPTraHUYECKUX COCIMHEHUMN.

KpeMmuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, MOJyYEHUE H
npumenenne. CoeauHeHus KpeMHHs B mipupojie. OOuiue mnpeacTaBieHus o0
okcujie kpemuus (IV) u kpeMuuneBoil kucinore. CUIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIIIJIEHHOCTH. Ba)kHeillre cTpouTesbHbIE MaTEpUalibl: KEpaMuKa,
CTEKJIO, IIEMEHT, OeTOH, xene300eToH. [IpobaemMbr 6€301acHOTO UCTIONh30BAHUS
CTPOUTENBHBIX MATEPUATIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCcnepumenm:

u3ydeHne oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM
KHUCIIOTHI, IPOBE/ICHNE KaY€CTBEHHBIX PEaKIIMi Ha XJIOPUI-UOHBI U HAOIIOJICHUE
MPU3HAKOB UX MPOTEKAHUS, OMbITHI, OTpaXKaronue PU3nIecKkue U XUMUYECKUE
CBOMCTBA TaJlOTEHOB M MX COCIUHEHHH (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), O3HAKOMJIEHHE C O0O0pa3laM XJIOPUIOB (TajJoreHujIoB),
O3HAKOMJICHHE C oOpa3mamMu cepbl U €€ COeQUHEHHSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJCOMATEpUAJiOB), HaOO/IEHHE TMpolecca OOyrIMBaHUS
caxapa IMOJ JCWCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KHUCJIOTHI, H3Yy4YECHUE
XUMUYECKUX CBOMCTB  pa30aBICHHONM CEpPHOM  KHUCJIOTHI, IPOBEICHUE
KaueCTBEHHOM peakiuu Ha Cyiab}ar-uoH U HaOMIOJCHUE TMpU3HaKa e
POTEKAHUsI, O3HAKOMJIEHUE ¢ (PU3MUYECKUMU CBOMCTBaMU a30Ta, ¢pocdopa u ux
COeMMHEHUN (BO3MOXHO WCIOJB30BAHUE BUICOMATEPUATIOB), oOpa3iaMu
a30THBIX U (pocopHBIX yIO0OpEeHHi, MOJydeHre, coOOMpaHne, paclio3HaBaHue U
VM3y4YECHHE CBOMCTB aMMHUaKa, MPOBEJACHUE KAUYECTBEHHBIX pEaKIMii Ha HOH
aMmMoHusi U ¢ocpaT-MOH U U3Y4YCHHE TMPU3HAKOB UX MPOTEKaAHUS,
B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI ¢ MEIbIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPUATIOB), HU3YyYEHUE MOJACICH KPUCTAUIMYECKUX
pem€rok anmasa, rpadura, ¢yIepeHa, O03HAKOMJIGHHE C IIPOIECCOM
a7copOIIMi paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM
POTUBOTa3a, MOJydeHue, CoOMpaHue, paclo3HaBaHUE W M3YYCHHE CBOMCTB
YIJEKUCIIOr0 Tras3a, NPOBEJACHUE KAueCTBEHHBIX peakiuii Ha KapOoHaT U
CUJIMKAT-UOHbl W HW3yYE€HHE MPU3HAKOB HX MPOTEKAHMS, O3HAKOMJICHUE C
OPOIYKIIMEN CHIMKATHOM MNPOMBIIUIEHHOCTH, PEIICHUE 3KCIEePUMEHTATbHBIX
3a71a4u o TeMe «BakHelIe HeMeTalJIbl U UX COCIUHEHUS .



Mera/iibl 1 X COCAMHEHUA

OOmiasi xapakTepuCTUKAa XHWMHUYECKHX OJJIEMEHTOB — METAUIOB Ha
OCHOBAHUHU UX NOJIOKEHUSA B [leproanueckon cucreMe XMMAYECKUX DIIEMEHTOB
1. 1. MenneneeBa u ctpoeHusi atoMmoB. CTpoeHHe METAIOB. Metamuueckas
CBSA3b U METAJUIMUECKasl KPUCTAJUIMUECKas PElIETKa. DICKTPOXUMUYECKUIN P
HaIlpSDKEHU MeTauioB. PU3MYECKHE M XMUMHUYECKHE CBOMCTBA METAJUIOB.
OO6mme crnocoOsl ToNydeHUs MeTamaoB. [loHATHE O KOpPpO3WH METaJUIOB,
OCHOBHBIE CMOCOOBI 3alllUThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTYyH,
JTIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIIIJIEHHOCTH.

Illenounsle  Mertannel: nonokeHue B llepuogumueckon — cucreme
xuMu4eckux snemeHToB /. M. MenneneeBa, CTpoeHUE UX aTOMOB, HAXOXKICHUE
B mpupoje. Puznueckue U XUMUYECKHE CBOWMCTBA (Ha MHpUMEpPE HATpUsl U
kamusi). OKcHIbl U TUAPOKCUIBI HaTpus U Kanmus. [IpuMeHeHue HIenoYHbIX
METAJIOB U UX COCTUHECHUM.

[IlenouHO3eMEIbHBIE METaIbl MAarHuii W KaJbLMW: IIOJIOKCHHE B
[lepuognueckor cucreme xumuueckux osieMeHToB J[. WM. Menneneesa,
CTPOCHHE HMX aTOMOB, HAXOXKJIECHUE B Ipuponae. PHU3NYECKUE U XUMHYECKHE
CBOMCTBA MarHusi W Kajbliusa. Baxuelmme coeauHeHUs Kaiablus (OKCHUI,
TUAPOKCU, COJH). ZKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHnil: nonoxkeHue B lleprognueckoil cUCTEME XMMHMYECKHX
anemeHToB JI. M. MenaeneeBa, cTpoeHHE aroma, HaxOXICHHUE B IIPUPOJE.
dusnyueckre M XUMUYECKHE CBOWCTBA amOMUHUA. AMDOTEpHbIE CBOMCTBa
OKCHJIa U TUAPOKCHUIA AITFOMUHUSL.

Keneso: nonoxxenue B [leppoanyeckon cucTteMe XUMHUYECKUX JIEMEHTOB
. . MenpneneeBa, CTpOEHHE aTOMA, HAXOXJIECHUE B Ipupoae. Ouzndyeckue u
XUMUYECKUEe CBOICTBa kene3a. Okcuabl, TUAPOKCUIbI U conu xene3a (II) u
xenesa (III), ux cocras, cBolicTBa M MOJTy4CHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C oOpasllaMH METaUIOB U CIJIaBOB, WX (DU3HUYECKUMU
CBOMCTBAMH, U3YUYEHHE pE3yJIbTaTOB KOPPO3UU METALIOB (BO3MOXKHO
HCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBHS OKCHAA
KaJbllMd U HATpHUs C BOJOM (BO3MOXKHO HCIOJIb30BAaHHE BHUICOMATEPUAIIOB),
HCCIIEOBAHNUE CBOMCTB KECTKOM BOJIbI, ITPOLIECCA TOPEHHUSI KENE3a B KUCIOPOJE
(BOBMOXKHO HCIOJb30BaHUE BHUJCOMATEPUATIOB), TMPHU3HAKOB IMPOTEKAHUS
KAQUECTBEHHBIX PEaKIIMi HA MOHBI: MArHUS, KaJIbLKs, aJFOMAHUS, IMHKA, JKEJe3a
(I u xenesa (III), memu (II), HaOmOIEHHE MW OMHCAHUE MPOIECCOB
OKpalllMBaHUsI IJJAMEHHM HWOHAMHM HATpUs, Kajaus M Kalblus (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), HCCIEAOBaHUE aM(OTEpPHBIX CBOMCTB



TUJPOKCHIA ATIOMUHHS W THAPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe « BaxxHenmue MeTauibl U UX COCIUHEHUS».

XUMHA U OKpPY/KaIOLIas cpeaa

BemectBa n marepuanbl B MOBCEIHEBHOW KU3HU 4elioBeKa. besomacHoe
UCIOJIb30BaHME BEIIECTB U XUMUUYECKHUX peakiuii B ObITy. [lepBas momorib mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYKarollen cpeibl (MpeaeabHas J0MyCTUMas
KOHIIeHTpauus BemiectB, pgainee — [IJIK). Ponp xumuum B pemeHuu
AKOJIOTUUECKHUX TTPOOIEM.

Xumuyeckuii IKCnepumenm:

U3y4eHue o0pas3IoB MaTEpUaNIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MMOJIUMEPHbIE
MaTepHabl).

Mesxcnpeomemmnbnie ceasu

Peanmm3anus MeXnpeIMETHBIX CBS3€M IIPU M3YYEHHH XMMHUHU B 9 Kiacce
OCYIIECTBIIICTCS. 4Yepe3 MCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IOHATUM, TAaK W TOHATUH, SBJSIOIIUXCSA CHUCTEMHBIMUA JUI OTIEJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01mume ecTecTBEeHHO-HAYUYHbIC MMOHATHS: HAYYHbIN (DaKT, TUMOTE3a, 3aKOH,
TEOpUsi, aHallu3, CHUHTE3, KiIacCU(pUKaALUs, TEePUOAUYHOCTh, HAOIIOJICHHUE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, WU3MEPEHHE, MOJAEIb, SBJICHUE, MapHUKOBBIN
a(dexT, TeXHOIOT U, MaTepralIbl.

dusnka: marepus, aroM, 3JJIEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKIHI,
M30TOIbl, PAAMOAKTUBHOCTh, MOJICKYJA, JJICKTPUUYECKUN 3apsijl, MPOBOJHHKH,
MOJIYTPOBOAHUKH, JHUDJIEKTPUKU, (DOTORIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€  COCTOSIHME  BEIECTBA, TIa3,  pacTBOp, pPacTBOPUMOCTb,
KpUCTA/UTMYECKass pemeTKa, CIUIaBbl, (PU3WYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: gorocuntes, apixanue, 6mochepa, IKOCUCTEMA, MUHEPATLHBIC
yI00peHUst, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpadbl, TOPHbIE TOPOIBI,
TMOJIE3HBIE UCKOMAEMbIE, TOILUIUBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMDBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4uHOCTHBIE pe3yJbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOI'O OOIIEro
o0pa30oBaHUsl JIOCTUTAIOTCS B XOA€ OOY4YEeHHsS] XMMHUU B €IMHCTBE y4EOHOW U
BOCIIUTATEJIbHOM  JIEATEIbHOCTH B  COOTBETCTBUM €  TPAAULUOHHBIMH
POCCUHMCKMUMU COLIMOKYJBTYPHBIMU U JAYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSAMH,
NPUHATHIMU B OOILECTBE MpaBUJIaMU M HOPMamH MOBEJIEHUS U CIIOCOOCTBYIOT
MpoIeccaM CaMOMO3HAHUS, CAMOPA3BUTHS U COLIMATM3AIUN 00 y4JaOIUXCA.

JIM4HOCTHBIE  pe3yNbTaThl  OTPaKalOT TOTOBHOCTh  OOyYaroUIUXcs
PYKOBOJICTBOBAaTbCS CHCTEMOW IO3UTHBHBIX LIEHHOCTHBIX OPHEHTALMA U
paclIupeHre OMbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) mnaTpMOTHYECKOro BOCIIUTAHMSA

LHEHHOCTHOIO  OTHOWIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY W HAy4yHOMY HACIEAUI0, NOHMMAaHUS 3HAYEHUS XUMHYECKOU
HayK{ B )KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAAETh JTOCTOBEPHOMN
uHpopMaIel O TMEepeloBbIX JOCTHKEHHUSAX M OTKPBITHSIX MHPOBOM U
OT€YECTBEHHON XUMUH, 3aUHTEPECOBAHHOCTH B HAy4YHbIX 3HAaHUAX 00
yCTpOWCTBE MUpPa U OOIIECTBA;

2) rpakIaHCKOr0 BOCIIUTAHNS:

MPEJICTABIICHUS O COIMAIbHBIX HOPMax M MpPaBWIIaX MEXIMYHOCTHBIX
OTHOLIEHMH B  KOJUIEKTUBE, KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMOJIE3HOM, y4yeOHOMCCIEA0BATENbCKOM, TBOPUYECKOW M JIPYrHX
BUJAX JESATENbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM NIEATEIbHOCTH
MIPU BBITIOJIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 33714, BHITOJHEHUN XUMHUYECKUX
SKCIIEPUMEHTOB,  CO3JaHMM  Y4eOHbIX  IPOEKTOB,  CTPEMJIEHHS K
B3aMMOIIOHUMAHUIO W  B3aUMOIIOMOIIM B  Mporecce JTol  y4eOHOU
JESITENIbHOCTH, TOTOBHOCTU OLICHMBAaTh CBOE IOBEJIEHUE U IOCTYIKHU CBOUX
TOBApUILIEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCTIEACTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT O MO3HAHUSL:

MHUPOBO33PEHUYECKUE MPEACTABICHHUS O BEIIECTBE U XUMHUYECKON PEaKIIH,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABISAIOLINE
OCHOBY JJI1 IOHUMAaHUS CYLIIHOCTH HAyYHOU KapTUHBI MUpPa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJABI, B3aHUMOCBSI3SX YEJIOBEKA C
MIPUPOHOU CPEOU, O POJIU XMMHUH B MO3HAHUM STHX 3aKOHOMEPHOCTEM;



MO3HABATEJIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyY€HUE HOBBIX 3HAHUU
0 XUMHUHU, HEOOXOAMMBIE ISl OOBSICHEHMs] HAOII0JAaeMbIX NPOLECCOB U
ABJICHUW, TMO3HABATEJIbHOM, MH(OPMALIMOHHON M YUTATEIbCKOH KYJIbTYpbI, B
TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM pabOThl C YYEOHBIMH TEKCTaMHU,
CIIPaBOYHOM  JINTEpAaTypod, JOCTYIHbIMHU  TEXHUYECKHMMHU  CpPEICTBaAMU
WH(OPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpEeC K OOYYEHHMIO W TO3HAHUIO, JIFOOO3HATETHLHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CamMOOOpa3oBaHUIO, TMPOEKTHOM M  HCCIEA0BATENbCKOM
NESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBJIECHHOCTHU M YPOBHS OOY4YEHUS B
JlabHEHNIIIeM;

4) popMupoOBaHNUA KYJIHTYPbI 310POBbSI:

OCO3HAaHNE LIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY
3]I0pOBbIO, YCTAHOBKU Ha 3JI0POBBIM 00pa3 >KM3HU, OCO3HAHUE IMOCIEICTBUA U
HENPUATUE BPEOHBIX MPUBBIYEK (YHOTPEOJEHUS aJKOrojisi, HApKOTHUKOB,
KypeHHs), HEOOXOAUMOCTH COOJIOACHUS NOpaBW  O€30MAaCHOCTH  MpHU
oOpallleHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U PEaIbHON KU3HH;

5) Tpyn0BOro BOCIMTAHUS:

MHTEpEC K MPAKTHUECKOMY HM3y4EHHUIO mpodeccuit U Tpyaa pa3iuyHOro
pona, yBaKEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU IEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHHUs MPEAMETHBIX 3HAHUM MO XMMHUHU, OCO3HAHHBIN BBHIOOP
WHJUBUYaTbHON  TPACKTOPUU MPOAODKEHHS 00pa3oBaHHMs C  Y4E€TOM
JUYHOCTHBIX UHTEPECOB U CITOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX UHTEPECOB U
noTpeOdHoCTel, ycmemHon mnpodecCuOHaNbHOU JESTENPHOCTH W Pa3BUTHUSA
HEOOXOJUMBIX YMEHHI, TOTOBHOCTh aJallTUPOBAThCS B MNpodeccHoHaIbHOU
cpene;

6) PKO0JI0rH4eCcKOro BOCIIHTAHHUS:

HKOJIOTMYECKHU 11e1ec000pa3HOe OTHOUIEHUE K MPHUPOJAE KaK HMCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYILECTBOBAaHUS, TOHMMAHUE LIEHHOCTH 310POBOIO
u Oe3omacHoro odpasa *U3HHU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3nUecCKOMyY U MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIOJCHUS
npaBusl 0€30MACHOTO TMOBEACHUS TpPU pabOTe ¢ BEIIECTBAMM, a TaKXKE B
CUTYaLHsIX, YTPOXKAIOIINX 30POBBIO U JKU3HU JIFOJIEH;

CIIOCOOHOCTHU MPUMEHATH 3HAHUS, MTOJIy4aeMble TPU U3YUEHUN XUMUU, JJIS
pelIeHusT 3aJad, CBSI3aHHBIX C OKPYXKAIOLIEW MPUPOAHOM Cpeaou, s
NOBBILIEHUSI YPOBHS 3KOJOTHYECKOW KYJIbTYpPbl, OCO3HAHMS TJI00AIBHOIO
XapakTepa SKOJOTMYECKUX MpoOJeM W MyTell uX peuieHus MOCPEeICTBOM
METOAOB XMMHH, FKOJOTHYECKOTO MBIILJICHHS, YMEHUSI PYKOBOACTBOBATHCS UM
B [103HABATEIbHOW, KOMMYHUKATUBHOU U COLMAIBHOMN IIPAKTUKE.



METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe meTanpeaMETHBIX pPE3yNbTaTOB BBIACISIOT 3HAYMMBbIC IS
dbopMUpOBaHUS MHPOBO33PEHUS OOIICHAYYHbIE TOHATUSA (3aKOH, TEOpHs,
OPUHIMI, TUNOoTe3a, (GakT, CUCTeMa, NPOLECC, AKCIEPUMEHT U JPYroe.),
KOTOPbIE€ HCIIOJIb3YIOTCS B €CTECTBEHHO-HAyYHBIX YUE€OHBIX MpeAMeTax u
NO3BOJISIIOT HA OCHOBE 3HAHMM M3 H3THUX NpeaIMeToB  (opMHUpOBATH
NpEACTaBJICHUE O IEJIOCTHOM HAay4dyHOM KapTUHE MHUpPA, U YHUBEpPCAJbHbBIC
yuyeOHble JeWcTBUs (TMO3HaBaTElNbHbIE, KOMMYHUKATHUBHBIE, PETrYyJISTHUBHBIC),
KOTOpble 00€ecrneyrnBaloT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEILHOMY
MJIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU AEsITEeNbHOCTH.

Ilo3naBare/ibHbIE YHHBEpPCAJbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBrblie 1oruyeckue JeHCTBUA:

YMEHHS KCIIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJICHUS NP OCBOCHUU
3HAHUMN: PaCKPHIBATh CMBICI XUMUYECKUX MOHATHH (BBIACIATh UX XapaKTePHbIC
MIPU3HAKH, YCTAHABINBATh B3aUMOCBS3b C IPYTUMU MOHSTHIMU), UCIIOJIb30BATh
MOHSTHS JJIsl OOBSICHEHUS OTACIbHBIX (DaKTOB U SIBICHUM, BRIOUPATh OCHOBAHUS
U KpUTepuH il KiIacCU(PUKAIUM XUMHUYECKUX BEIIECTB M XUMHUYECKHX
peaKiuii, yCTaHaBJIMBATh MPUYHMHHO-CICACTBEHHBIE CBA3U MEXIy OOBEKTaMu
U3Y4YEHUs, CTPOUTH JIOTMUECKUE pACCYKJEHUs (MHAYKTUBHBIEC, AETYKTHUBHBIE,
10 aHAJIOTUN), 1€JIaTh BBIBOJBI U 3aKIIOUECHMUS;

YMEHHE TMPUMEHSITh B MPOIECCe IO3HAHUS TOHATUS (MIPEAMETHBIC U
METanpeMETHbIE), CUMBOJMYECKHE (3HAKOBBIE) MOJIEIM, HCIOJIb3yeMbIE B
XUMUH, TPeoOpa3oBbIBATh IMIUPOKO TPUMEHSEMbIE B XHUMHH MOJCIbHbBIE
IPEJICTABIICHUS — XUMHUYECKHI 3HaK (CUMBOJI 3JIeMEHTa), XUMHUUeckast hopMyra
U ypaBHEHHE XMMHUYECKOM peakuuu — MpHU PEIICHUH y4eOHO-TT03HABATEIbHbBIX
3aja4, C y4ETOM OTUX MOJEIbHBIX MPEJACTAaBICHUN  BBIABIATH H
XapaKkTepu30BaTh  CYIIECTBEHHbIE MPHU3HAKK  HM3y4aeMbIX OOBEKTOB  —
XUMUYECKAX BEMIECTB W  XHMHYECKHUX  PEaKIHil, BBIABIATH  OOIIHE
3aKOHOMEpPHOCTH, MPUYUHHO-CJIEJICTBEHHBIC CBSI3M W TPOTUBOpEYHUS B
U3Y4aeMbIX MPOIECCaX U SIBICHUSIX.

Bba3oBble ucciienoBare/ibcKue AeiCTBHA:

YMEHHUE MCIOJIb30BaTh IIOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TaKK€ B KAuyeCTBE OCHOBBI M1 (DOPMUPOBAHMSI THUIOTE3BI MO
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

NPUOOPETEHHUE OMbITA MO IUIAHUPOBAHUIO, OPraHU3alMd U TMPOBEACHHIO
YYEHUYECKUX SKCIEPUMEHTOB, yMEHHE HaOM0JaTh 3a XOJ0M Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATH €r0 PE3ynbTar, (HOpMyIupoBaTh 0000IIEHNS



Y BBIBOJBI MO pe3yJibTaTaM MPOBEIEHHOIO OIbITA, UCCIEIOBAHUS, COCTaBISATh
OTYET O MpoJIeTaHHON padoTe.

Pabora ¢ undopmanmei:

yMEHUE BBIOMpATh, AHAJIU3UPOBATH UM HHTEPIPETUPOBATH HH(OPMAIIUIO
pa3IMYHBIX BHAOB U (GOpPM TPEICTABIICHUSA, TMOJYy4aeMyl) €3 Pa3HBIX
HMCTOYHUKOB (HAYYHO-TIOMYJIApHAs JIUTEepaTypa XUMHUYECKOrO COJepKaHus,
CIpaBouYHbIE mocoOusi, pecypchl VHTepHETa), KpUTUYECKH OIICHUBATH
MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE PUMEHSTh Pa3IMYHbIC METOJIbI U 3aIPOCHI MPU TTOUCKE U 0TOOpE
nH(pOpPMAIIM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMUMBIX JIJISl BBITIOJHEHUS
y4eOHBIX U NTO3HABATEILHBIX 33/1a4 ONpPeNeNEHHOr0 TUIa, TPUOOPETEHHUE ONbITa
B 00JIaCTH HWCIOJIb30BAaHUS WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
OBJIAJICHUE KYJbTYPOl AKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX ITOMCKOBBIX
CHUCTEM, CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIbHYIO (OPMY TIPEACTABICHUS
nH(pOpMaIM ¥ WUTIOCTPUPOBATH PEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmMamu rpaduku U ©X KOMOWHAIUSIMU;

YMEHHE UCHOJb30BaTh W aHAJIM3MpPOBaTh B Ipolecce Yy4yeOHOU U
U CCJIEI0BATENbCKON NEeATENIbHOCTH uHdopmaruio 0 BIIUSIHUU
IPOMBIIIEHHOCTH, CEJIbCKOTO XO3fAWCTBA M TpaHCIOpPTAa Ha COCTOSHUE
OKpY>Karoler MPUPOIHON CPEIbI.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHUS 3aJlaBaTh BOIPOCHI (B Xoje auanora v (WUiau) OUCKYCCHUH) IO
CYIIECTBY 0OCYXmaaeMoil TeMbl, (GOPMYIUPOBaTH CBOM  MPEIJIOKCHUS
OTHOCUTEJILHO BBITTOJTHEHUS MPEITIOKEHHOM 3a1a4u;

YMEHUSA TMPEACTABIATh IOJIYYEHHBIC PE3yJbTaThl IO3HABATEIbHOM
NEATeIbHOCTA B YCTHBIX U MHCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALNIO
pE3yNbTATOB  BBIMOJHEHUS XHMHUYECKOrO0 JKclepuMeHTa (1abopaTopHOro
OIIbITa, JTa0OpaTOPHOU PabOTHI MO MCCIICAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
MIPOCKTA);

YMEHHUSI y4e€OHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MMO3HABATEILHOM W  MCCIEAOBATENIbCKOW  JIESATEIbHOCTH IPU  PEUICHUHU
BO3HUKAIONIMX MPOOJIEM Ha OCHOBE y4y€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS
no3unuii  (00CyXkaeHus, OOMEH MHEHHMSIMH, «MO3IOBBIE  IITYPMBI»,
KOOpPJIMHAIIUSI COBMECTHBIX JIEMCTBUI, OINpEAEICHUE KPUTEPUEB MO OLICHKE
KaueCTBa BBITIOJIHEHHOUN paOOThI U APYTHE).

PeryasiTuBHbIC YHUBEpCAIbHbIC YUeOHbIC 1eiiCTBHUA:

YMEHUE CaMOCTOSITENIbHO OMPENEATh LENN JNEATebHOCTH, MJIaHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO



JesTENbHOCTD, BBIOMpaTh HanboJiee 3(hPeKTUBHBIE CITIOCOOBI pelIeHUsT Y4eOHbBIX
U TI03HABATEJIBHBIX 3a/1a4, CAMOCTOATENBHO COCTABJIATh WM KOPPEKTUPOBATH
MPEVIOKEHHBIA aJNTOPUTM JCUCTBUUA NPH BBINOJHEHHHM 33aJaHUM C Y4ETOM
MOJIyYE€HHUSI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaxX — BEILECTBAX M PEAKIUSAX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOIO PE3YNbTaTa 3asBJICHHON LIEJIH, YMEHHE
UCIIONIb30BAaTh M AHAJIM3UPOBATH KOHTEKCTBI, MNPEIJIaracéMble B YCIOBUHU
3aJaHUM.

MHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pPe3ydbTaTOB IO OCBOCHHUIO O0S3aTEILHOIO

COJZIEpaHMsI, YCTAHOBJIEHHOTO JaHHOM (QenepaibHO paboueil mporpaMmMmoii,
BBIJIETISIFOT: OCBOCHHBIE 00YYarONIMMUCA HAYYHbIE 3HAHUS, YMEHUSI U CIIOCOOBI
NneicTBUi, crenuduueckue A MPeAMETHOW o0nacTh  «XUMHS», BHUIBI
NEATEIbHOCTA IO TOJYYEHHI0 HOBOIO 3HAHUSA, €ro HHTEPIPETalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSIX.

K koHmy oOyueHus B 8 KJiacce mpeaMETHBIE Pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTH y OO yJAIOLIUXCS YMEHHIA:

e pacKpbIBaTh CMbBICI OCHOBHBIX XMMUYECKUX MMOHATHUNA: aTOM, MOJIEKYJa,
XUMUYECKUHN DIIEMEHT, IIPOCTOE BEIECTBO, CI0KHOE BEILECTBO, CMECH
(omHOpOIHAS M HEOTHOPOIHAs), BAJIECHTHOCTh, OTHOCUTENIbHASI aTOMHAas
U MOJIEKYJIIpHas Macca, KOJWUYECTBO BEUIECTBA, MOJb, MOJSpPHAs
Macca, MaccoBas JOJII XHMHYECKOrO 3JIEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OKCH/I, KHUCJIOTA, OCHOBAHHE, COJlb,
ANEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKUCJIEHHS, XUMHUYECKasl peaKUus,
KJIacCU(UKAIUS PeaKUii: peakllui COSAUHEHUS, PEAKIIUN PA3I0KEHUS,
peaKklMyd 3aMelleHMs], peaklu OOMEHa, 3K30- U SHIO0TEPMUUYECKHUE
pEaKInu, TEIIOBOM 3PEKT peakiuu, Sapo aToMa, JIEKTPOHHBIA CIION
aToMa, aToOMHas OpOuTalb, PAIUYC aToMa, XUMHUYECKas CBA3b,
NOJISIpHAsT M HEMNOJIIpHAs KOBAJICHTHAs CBA3b, HWOHHAs CBs3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BellecTBa (MpPOIEHTHAs
KOHIIEHTpAIlMs) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSATHH H
IIPUMEHSATH 3TU IOHATHS IIPU ONMCAHUM BEIIECTB U UX IIPEBPALLICHUI;

e HCIOJb30BaTh XHMMHYECKYI0 CHMBOJIMKY JJII COCTaBJIEHUS (POpMyI
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENsTh  BAICHTHOCTh  aTOMOB  JJIEMEHTOB B  OMHapHBIX
COCIMHEHUAX, CTENEHb OKHUCJIEHHMS DSJEMEHTOB B  OMHApHBIX
COCIMHEHUAX, MPUHAIIEKHOCTh BELIECTB K ONPEAEIEHHOMY KIIACCy



coelMHEHUM mo ¢dopMysiaM, BUJ XUMHUYECKON CBS3U (KOBaJEHTHAs U
MOHHAs) B HEOPTaHUUYECKUX COCTUHEHUSIX;

packpbiBaTh cMbIci llepmogmueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh MOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIIEMEHTOB OT UX MojoxeHus B [lepuoaunueckoii cucreme,
3aKOHOB COXPaHEHHUs MacChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPDHOTO YY€HHsI, 3aKOHa ABOTapo;

OMKCHIBATh M XapakTepu3oBaTh TabiuuHyto ¢Gopmy [lepuogmdeckoit
CUCTEMbl XHMHUYECKMX DJIEMEHTOB: pa3jiMyaTh TMOHATHUS «IJIaBHAs
noarpynmna (A-rpynmna)» u «mobounas noarpynna (b-rpynmna)», mansie
1 OOoJIbIlIME MEePUO/bl, COOTHOCUTh 0003HAUEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepmomuueckas cucrema xummueckux saemeHToB JI. .
MeHneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DHJIEMEHTOB (COCTaB M 3apsAll sApa, oO0lIee YHUCIIOo
AJIEKTPOHOB U PACHPEICIICHUE UX IO AICKTPOHHBIM CJIOSIM);
KJIacCU(UUIUPOBATh  XUMUYECKHE  DJIEMEHTHI,  HEOPraHUYeCcKue
BEILIECTBA, XUMUUYECKUE PEaKInu (110 YUCTY U COCTAaBY YYacCTBYIOIIUX B
PEaKIMy BEIECTB, MO TeIIOBOMY d(PdeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB
pa3IUYHBIX  KJIAacCOB,  TOATBEpXKAash  OMHCaHWE  MPUMEPAMH
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;
MPOTHO3UPOBATh  CBOMCTBAa BEIIECTB B  3aBUCUMOCTH OT UX
KaueCTBEHHOI'O COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XHUMHUYECKHUX
MIPEBpaICHUN B Pa3JINUHbBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTEIIbHYIO MOJEKYJISPHYIO W MOJSPHYKO MAaccChl
BEIIECTB, MAaCCOBYIO [IOJI0 XHMHYECKOTO »dJieMeHTa To (opmyre
COCIMHEHUS, MAacCOBYIO JOJII0 BEUIECTBA B PACTBOPE, IMPOBOAUTH
pPacy€Thl MO YpaBHEHUIO XUMUYECKOU peaKIuu;

IIPUMEHSATh OCHOBHBIE OIEPAllMM MBICIUTEIIBHOW JEATEIIbHOCTH —
aHaIM3 M CHUHTE3, CpaBHEHUE, OO0O0OIlEeHUe, CUCTEMaTHU3AIIHIO,
KJIacCCU(UKAIUIO, BBISIBIICHUE MPUUYUHHO-CIICICTBEHHBIX CBSA3EH — st
M3YYEHHUSI CBOWCTB BEIIECTB M XMMHYECKUX PEAKIUW, €CTECTBEHHO-
Hay4YHble  METOAbl  TO3HAHMS —  HAOMIOJCHUE, HU3MEpPEHHUE,
MOJEINPOBAHUE, IKCIIEPUMEHT (pEAIbHBIA U MBICIICHHBIN );

CI€AOBaTh IMpaBWwiaM TMOJB30BAaHUS XMMHUYECKOM TMOCYIOM U
nabopaTopHbIM 00OpYAOBaHMEM, a TaKXKe MpaBuiiaM OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUMSIMU 110 BBIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJY4YCHUI0O U COOMPAHUIO



K

ra3zoo0pa3HbIX BEHIECTB (BOAOpOAA W KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOpPOB C  ONPEAEHEHHOM MAacCOBOM  JOJEH PacTBOPEHHOIO
BEILIECTBA, MJIAHUPOBATh U MPOBOJAUTH XUMHUYECKUE IKCIIEPUMEHTHI 1O
pacrno3HaBaHUIO PACTBOPOB IIEJIOYEH M  KHCIOT C TOMOUIBIO
WHIUKATOPOB (JTakMyc, heHoNBTaNeuH, METUIOPAHK U IPYTHE).

KOHIly 00y4yeHusi B 9 KJjiacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

yYpOBHE JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCST YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XHUMHUUYECKUX TOHSATUM: XUMUYECKHUI
AJIEMEHT, aTOM, MOJICKYJia, MUOH, KaTHMOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEILIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJIEHUS, XUMHUYECKas peaklus, XUMUYECKas CBA3b, TEIUIOBOU
a3 ¢deKT peakuuu, MOJIb, MOJSPHBIA O0BEM, PacTBOpP, 3JIEKTPOIUTHI,
HE3JIEKTPOJIUTBL, SJIEKTPOJIUTUYECKAs JUCCOLMALINS, PEAKIIMU NOHHOTO
oOMeHa, KaTalu3aTrop, XUMHUYECKOE paBHOBecHE, OOpaTUMbIE U
HeoOpaTUMBbIE PEaKINH, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCIIUTENb, BOCCTAHOBUTEIIb, OKHCIEHWE M  BOCCTAaHOBJICHUE,
ajytoTpornusi, amM@OTepHOCTh, XUMHUUECKas CBI3b (KOBaJCHTHas,
WOHHAs, MeETaUIMYecKasi), KpHUCTAUIMYECKass pemeérka, KOoppo3us
METAJUIOB, CIUIaBbI, CKOPOCTh XUMHUUYECKOM peakluu, MpeaesibHO
nonycrtumas konuentpanus 1IIK Bemectsa;

WJUTEOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATHU H
MIPUMEHSITh 3TU TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBpaIlCHHII;
WCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY [IJIi COCTaBlieHUs] (hopmyn
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

ONpENENATh BAJICHTHOCTb M CTENEHb OKHUCICHHUS XUMHYECKHUX
AJIEMEHTOB B COCIMHEHUSAX Pa3JIU4YHOrO COCTaBAa, MHPHUHAMJIC)KHOCTD
BEUIECTB K ONpPEAENEHHOMY KJIACCy COEAMHEHUN 1o (opmyliam, BH]
XUMUYECKON CBsI3W  (KOBaJ€HTHAs, WOHHAs, MeETaInuecKas) B
HEOPraHUYECKUX COCAUHEHUSX, 3aps]l MOHA TI0 XUMMHUYECKON (dopMmyiie,
XapaKkTep Cpeabl B BOAHBIX PAaCTBOPAX HEOPraHMYECKUX COEAUHEHHIA,
TUT KPUCTATUIMYECKON pEelIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbici Ilepuognueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAHUE: OMHUCHIBATH M XapaKTepu30BaTh
tabmmunyio popmy [leproauyeckoit CHCTEMbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarh MOHATHUS «JIaBHas noArpynna (A-rpynmna)» u «noOodHas
noarpynna (b-rpynma)», manbie U OOJbIIME TEPUOJBI, COOTHOCUTH
0003HAUCHMS, KOTOpPhIE MMEIOTCA B INEPHOJMYECKON Tabmuie, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XHUMHUUYECKUX



AJIEMEHTOB (COCTaB M 3apsii sAlipa, OOIIEe YKCIO DJIECKTPOHOB U
pacripeiefieHMe HX IO 3JIEKTPOHHBIM CJIOSM), OOBSCHATH 0OIIMe
3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB JIEMEHTOB U WX COCAMHEHHH B
npeenax MalbIX MEPHOAOB M TIaBHBIX MOATPYII ¢ YI4ETOM CTPOCHUS
UX aTOMOB;

KIacCUPUIIMPOBATh ~ XUMUYECKHE  DJIEMEHTBI,  HEOPraHWYECKHe
BEIIECTBA, XUMUYECKHE PEeaklUU (IT0 YUCTY U COCTaBy YUacTBYIOIIUX B
pEaKIMK BEIIECTB, MO TETUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTereHeH
OKHCIICHUS] XUMUYECKUX JICMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATH) 00IIME U crienu(UIecKne XUMMUUECKHUe
CBOMCTBA MPOCTBIX U CJIOXKHBIX BELIECTB, MOJATBEPXKIas OMUCAHUE
npUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHM COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIIHil;

COCTaBJISITh ypPAaBHEHUS DJICKTPOIUTUYECKOW IHUCCOIHMAIMA KHUCIOT,
HIEJ0YEed M COJIEH, IIOJIHBIE M COKpAIlEHHBIE YPAaBHEHUS pPEaKLUN
MOHHOTO  OOMEHa, ypaBHEHHUS  peaklUuid,  HOATBEPKAAIOIINX
CYIIECTBOBAHNE T€HETUYECKON CBSI3M MEXY BEIIECTBAMU Pa3IMUHBIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIIHA
MOCPENICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca dTUX PEaKIINi;
IPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS,
BO3MOYKHOCTH TPOTEKAHUS XMMHUYECKUX TPEBPAIICHUN B Pa3ITMUHBIX
YCIOBHSIX;

BBIUNCIISITh OTHOCHUTEIBHYIO MOJEKYJISIPHYI0O U MOJSPHYIO MaccChl
BELIECTB, MAacCOBYIO JIOJI0 XHWMHUYECKOro 3JeMeHTa Mo ¢dopmyiie
COCAMHEHMS, MacCOBYIO JOJIO BEIIEeCTBAa B PacTBOpE, MPOBOIUTH
pacué€Thl MO0 YPABHEHUIO XUMUYECKON peaKIlnu;

coOnrofaTh MpaBWIa [OJb30BAHMS  XUMHUYECKOM MOCYIOH U
nabopaTopHbiM O0OPYJOBaHUEM, a TaKXe IMpaBuia oOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMHU [0 BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHHUI0O U COOMpaHUIO
ra3o00pa3HbIX BEHIECTB (AMMHUAKa U YIJIEKUCIIOTO rasa);

OPOBOJUTh pPEaKIMH, TOATBEPKAAIOIMINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIECTB: pPACIO3HABATh ONBITHBIM MYTEM  XJIOPUI-,
Opomun-, wuoaua-, kapbonar-, docdar-, cunaMkar-, cyiabdar-,
THJIPOKCHU/I-MOHBI, KATHOHBI aMMOHHWSI W HOHBI M3YYCHHBIX METAJUIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;



e IPUMEHATH OCHOBHBIE OIEpPAlMA MBICIUTEILHON NEATEIbHOCTH —
aHalu3 M CHUHTE3, CpaBHEHUE, 0000IIeHue, CUCTEeMaTU3aluIo,
BBISIBJICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€W — I U3yYEHUsI CBOICTB
BEUIECTB M XUMHUYECKHX PEaKIMil, €CTECTBEHHO-HAyYHbIE METOMbI
NO3HaHUSI — HAOJIOJEHUE, U3MEPEHHE, MOJIEIMPOBAHNE, HKCIIEPUMEHT
(peanbHBINA U MBICTICHHBIN).



TEMATHNYECKOE IINTAHUPOBAHUE

8 KUIIACC

Ne

HauMeHoBaHUe pa3ieioB U

KoanuecTBo yacos

KoHnTpoJbHbIe

IIpakTHyeckue

DJiIeKTPOHHBbIE (LM pPOBHIE)

n/n TeM MPOrpaMMblI Bcero o0pa3oBaresibHbIE pecypchl
padoThI padoThI
Paspgea 1. IlepBoHayajibHble XMMUYECKHE TOHATHS
Xumust — BakHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 9 bu6moreka [JOK
' MPAKTUYECKOU AEATEIBHOCTH https://m.edsoo.ru/7f41837¢c
YyeJIOBEKa
BemecTsa u xumnueckue Bbu6moreka [JOK
1.2 15 1
peakiuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3nen 2. Baxknelnue npeacTaBuTe 1M HEOPraHUYECKUX BelEeCTB
91 Bozayx. Kucnopon. Ilonsitue 6 bu6moreka [JOK
' 00 oKcHIax https://m.edsoo.ru/7f41837¢
Bonopon.Ilonsitue o bubmorexa LIOK
2.2 8 1
KHCIOTaX U COJIIX https://m.edsoo.ru/7f41837¢c
Bopa. PactBopsl. [Tonstre 00 bubmuorexa LIOK
2.3 5 1 1
OCHOBaHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBI€ KJIACCBI bubmotexa [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTUHEHU I https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30



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

Paznea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31emMeHToB /. U. Menneneesa. CTpoeHue aToMoOB.

Xumuueckas cBA3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbHbBIE P€aKkuuu

[Tepuognueckuii 3aK0H 1

31 [Tepuognueckas cucrema 7 bubmotexa [JOK
XUMUYECKuX syemMeHToB /1. 1. https://m.edsoo.ru/7f41837¢
MeunneneeBa. CTpoeHne aToMa
XuMHYeCcKast CBS3b. Bu6morexa LIOK

3.2 ORHCIHTEILHO- 8 https://m.edso0.ru/7f41837¢c
BOCCTaHOBHUTEIIbHBIC PEAKIIUN

bu6moreka [JOK
Hroro mto paszeny 15 https://m.edsogru/7f418370
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosnuecrBo yacos DJIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P KonrTpoasnbie | IlpakTuyeckue (mupp )
NMPorpaMmabl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BenmecTBO M XuMHYeCKHe PeaKIIMH
11 [ToBTOpEHUE 1 yriryOsieHne 3HAaHU I 5 1 bu6moteka [IOK
' OCHOBHBIX pa3fIeoB Kypca 8 kjacca https://m.edso0.ru/7f41a636
12 OcHOBHbBIE€ 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmorexa [IOK
' peaxuuit https://m.edsoo.ru/7f41a636
13 DJIEKTPOIUTHYECKAs TUCCOLHAIUA. 8 1 1 bubmorexa [{OK
' XUMHUYECKHE peaKuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTra/iibl M MX COeAMHEHUS
21 OOm1as XxapakTeprUCTUKAa XUMUIECKHX 4 1 bu6mmoteka [IOK
' anemeHTOB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepycTHKa XUMUY €CKUX
2.2 anemeHnToB VIA-rpynmel. Cepa u eé 6 Bu6mmorexa [IOK
' PYHIHL -¢p https://m.edsoo.ru/7f41a636
COEMHEHHUS
OO6m1ast XapakTepUCTHKA XUMUYECKHUX
2.3 aneMeHToB VA-rpynmsl. A3or, hocdop u 7 1 bubamorexa LIOK
' PYHBE ’ P https://m.edso0.ru/7f41a636
WX COCIMHEHUS
24 OO6mast XxapakTepUCTHKA XUMUYECKHUX 8 1 5 bubmorexa [{OK
' snemMeHnToB [VA-rpynnsl. Yraepon u https://m.edso0.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
https://m.edsoo.ru/7f41a636

KPEMHUH U UX COCTUHEHHUS

Wroro mo pazneny 25
Pa3znen 3. MeTasIbI M UX COeAMHEHUS
. bubmmoreka [JOK
3.1 006 4
HIHE CBONCTBA METAILIOB https://m.edsoo.ru/7f41a636
. bu6moreka [JOK
2 B 1
3 AKHEUIINE METAJUIBI U UX COEOUHEHUA 6 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3znen 4. XuMus u okpy:kawias cpeaa
4.1 BemectBa 1 MaTepuasl B )KU3HA YEII0BEKA 3 Enbmorexa HOK
' = p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpems 3 bubmiorexa [JOK
p p https://m.edso0.ru/7f41a636
OBLIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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




ITIOYPOYHOE IINTAHUPOBAHHME

8 KUIIACC
Kosu4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrtpoasbnbie | IlpakTuyeckue
n/n Bcero U3yYCHUs o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 IIpenmer xumuu. Ponbs xumMuu B 1 bu6mmoreka [JOK
SKU3HU 4dejioBeKa. Tela 1 Belecrsa 04.09.2024 | https://m.edsoo.ru/ff0d210c
5 Ilonatue o MeTogax IMO3HAHUS B 1 bubmoteka [JOK
XUMHH 06.09.2024 | https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1
3 «[IpaBuna paGoTs! B 1ab0opaTopuu U 1 bubmuoreka LIOK
pUEMBI OOpAIEHUS C 11.09.2024 | https://m.edsoo.ru/ff0d23dc
abopaTOPHBIM 000PYIOBAaHUEM »
4 YucTele BEIIECTBA M CMECH. 1 bu6mmoreka [JOK
Crioco6wsI pa3aeneHus: cmecei 13.09.2024 | https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
5 <<§;3KT:;f;:i£Zc§;iHa npumepe 1 brbmorexa [TOK
A . PUMEp 18.09.2024 | https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBAPEHHOMN COJIN)»
5 A 1 bu6mmnoreka [JOK
TOMBLH MOJCIYIIH 20.09.2024 | https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bubmoteka [JOK
(CMMBOJIBI) XUMHUYECKHX JJICMEHTOB 25.09.2024 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BEIIECTBA 1 bubmorexa [TOK
P B 27.09.2024 | https://m.edsoo.ru/ff0d2a6c



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

bu6moreka [JOK

o ATOMHO-MOJIGKYJIAPHO® yCHHE 02.10.2024 | https://m.edsoo.ru/ff0d2d50
3aKoH MOCTOSHCTBA COCTaBa
10 BelecTB. XuMudeckas popmya. bubmotexa [JOK
BaneHTHOCTh aTOMOB XMMHUYECKHX 04.10.2024 | https://m.edsoo.ru/ff0d2eae
3JICMEHTOB
OTHOCHUTEIbHAs aTOMHAs Macca.
11 OTHOCHUTEIIbHAS MOJICKYJISIpHAs bubmorexa IIOK
P 09.10.2024 |  https://m.edsoo.ru/ffod323c
Macca
12 MaccoBast 7019 XHMHYIECKOT' O bubmioreka [IOK
3JIEMEHTA B COSAUHEHUU 11.10.2024 | https://m.edsoo.ru/ff0d350c
13 KonmuectBo BemecTtBa. Mogb. bu6mmoreka [JOK
MounsipHas macca 16.10.2024 | https://m.edsoo.ru/ff0d5230
14 DOU3NUECKUE U XUMHUICCKUE bu6moreka [JOK
SIBJICHUSI. XUMHUYECKasi peaKiius 18.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycii0BUS IPOTEKAHUS bubmotexa [JOK
XUMHUYECKUX PeaKInit 23.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUS MaCChl BELIECTB. bubmotexa [JOK
XUMHUYECKUE YPaBHCHUS 25.10.2024 | https://m.edsoo.ru/ff0d3b88
Brrunciiennst KOIU4ecTBa, MacChl
17 BEIIIECTBA II0 YPaBHCHUIM bubmorexa HOK
B YPaBHer 06.11.2024 |  https://m.edso0.ru/ffod5708
XUMHUYECKUX PEaKIHit
Knaccuukanus xumudaeckux
18 eaKkuil (coeauHeHus bu6amorexa [IOK
peardt 5 ’ 08.11.2024 |  https://m.edsoo.ru/ff0d334
pa3ioXxeHus, 3aMelleHus, 0OMeHa)
19 M. B. JIoMOHOCOB — yuéHBblii- bu6mmoreka LIOK
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sHikIiIonequct. O6o0enne u 13.11.2024 | https://m.edsoo.ru/ff0d40c4
cucTeMaTHu3alusa 3HaHUU
Kontponbehas pabora Nel mo reme
20 «BemecTBa 1 XUMUYECKHE brtmmorexa [IOK
B 15.11.2024 |  https://m.edsoo.ru/ff0d4290
peaKIIum
Boznyx — cmech ra3zos. Cocras
21 Bo3ayxa. Kuciaopox — 3JIEMEHT U bubmorexa LHOK
Ay, oA 20.11.2024 | https://m.edsoo.ru/ff0d448e
npocToe Beniectso. O30H
dusnyecKre 1 XUMAYECKUE
99 CBOMCTBA KUCIIOPOA (peakinu bubmotexa [JOK
oKucJieHus, ropenuce). [Torstue 00 22.11.2024 | https://m.edsoo.ru/ff0d4614
OKCHIaX
Croco0BI IOJIy4eHUs KUCIOPOIa B
23 nadoparopuu iqn OMLIIHJIeHI;(iICTI/I bubmorexa LIOK
paTop p ' 27.11.2024 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii addexT XuMuIecKoi
pEaKInu, MOHITHE O
24 TEPMOXUMUY ECKOM BHEHUU bubmorera HOK
PMO CCKOM YPapHEHHI, 29.11.2024 | https://m.edso0.ru/ff0d4790
9K30- M SHJTOTEPMUUYECKUX
peaKIusIX
TommmBo (HedTh, yrojlb U METAH).
25 3ar 5[3H€}EI/IC(1;03ILYI;(3 CII0COOBI iro bubmorexa HOK
P yxd, 04.12.2024 | https://m.edsoo.ru/ff0d4c4a
MPEIOTB PAIIICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 «[Tonyuenue u cobupanune bubmorexa HOK
v P 06.12.2024 | https://m.edsoo.ru/ff0d4ae?

KHCII0pOJia, U3y4yeHHe ero CBONCTB
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Bopopos — 3neMeHT 1 mpocToe

bu6moreka [JOK

27 BemecTBo. Haxoxenue B mpupoje 11.12.2024 | https://m.edsoo.ru/ff0d4ddo
Ou3nIeCKre ¥ XUMHICCKHIE
28 cBoiicTBa Bojopoja. [Ipumenenue bubmorexa HOK
13.12.2024 | https://m.edsoo.ru/ff0d4dd0
BOJZIOpOJIa
29 IlonsaTre 0 KMCIIOTaX U COJIAX bubmorexa IIOK
18.12.2024 | https://m.edsoo.ru/ff0d50d2
30 CriocoObl oJTy4eHust BOIOPOJA B bubmuorexa [JOK
naboparopuu 20.12.2024 | https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padora Ne 4 mo reme
31 «[lonyuenue u cobupanue bu6amorexa [IOK
. 25.12.2024 | https://m.edsoo.ru/ff0d4f42
BOJIOpPOJ1a, U3YYEHHUE €ro CBOHCTBY
39 MonsipHblil 00bEM Ta30B. 3aKOH bubmmorexa [IOK
ABorajpo 27.12.2024 | https://m.edsoo.ru/ff0d542e
Beruucinenns o0béMa, KOIMUECTBA
33 BEII[ECTBA I'a3a MO €ro U3BECTHOMY bubmorexa HOK
. 15.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BeIlleCTBA UJIA 00bEMY
Brruucienuss 006MOB T'a30B I10
34 YPaBHEHHIO PEAKIIUU Ha OCHOBE bu6mmoreka [JOK
3aKOHA 00BEMHBIX OTHOIIICHHI 17.01.2025 | https://m.edsoo.ru/ff0d5708
rasoB
35 du3nyeckne U XUMUYECKHAE bubmioreka [IOK
CBOMCTBA BOJBI 22.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubmotexa [JOK
MHIMKaTOpax 24.01.2025 | https://m.edsoo.ru/ff0d59e2
37 Bona xak pactBopuTens. bubmmorexa [IOK
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HacebimieHHbIe 1 HEHACBIIIICHHBIC 29.01.2025 | https://m.edsoo.ru/ff0d5b40
pactBOpbl. MaccoBas 10Jis
BEI[ECTBA B pacTBOPE
[Ipaktuueckas padota Ne 5 o Teme
38 «IIpurorosiieHnue pacTBOPOB ¢ bubmmorexa [IOK
orpeenéHHON MacCOBOM 10Jieit 31.01.2025 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA»
39 KonTtponbsHas padora Ne2 o teme bubmmorexa [IOK
«Kucnopon. Bomopoxn. Bomay» 05.02.2025 | https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KJIaccupUKaius, bubmotexa [JOK
HOMEHKJIaTypa 07.02.2025 | https://m.edsoo.ru/ff0d664e
[Tomyuenue u xumMu4yeckue
41 CBOMCTBA KUCJIIOTHBIX, OCHOBHBIX U bubmorexa [JOK
’ 12.02.2025 | https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHJIOB
42 OcHOBaHUS: COCTaB, bubmoteka IJOK
KnaccuuKalys, HOMEHKIaTypa 14.02.2025 | https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u xuMu4yecKue bubmmoreka LIOK
CBOHCTBa OCHOBaHUI 19.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kinaccuduxaus, bu6mmoreka [JOK
HOMEHKJIaTypa 21.02.2025 | https://m.edsoo.ru/ff0dfee2
45 [Tony4yenue u xuMu4ueckue bubmuoreka LIOK
CBOMCTBA KHUCJIOT 26.02.2025 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMCHKIIATY A,
46 CHOCO((SLIID H)lonyq)eHHﬂ, XI/IMI/I‘{ZSKI/IC butmmorexa [IOK
N 28.02.2025 | https://m.edsoo.ru/00ad9474
CBOICTBA
47 [Ipaktuueckas padota Ne 6. bubmmorexa [IOK
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Pemenue skcriepuMeHTaIbHbIX 05.03.2025 | https://m.edsoo.ru/00ad9b7c
3aaa4 nmo TeMe «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTUHEHUN»
I'enetnueckast CBSI3b MEX
48 KJIacCaMHu HeopraHqucxniy Bubmiorexa [OK
. 07.03.2025 | https://m.edsoo.ru/00ad9a50
COC/TMH CHUM
49 O06o001IeHe U CUCTEMAaTH3AIIMS bubmotexa [JOK
3HaHUHN 12.03.2025 | https://m.edsoo.ru/00ad9ch2
KonTtponbnas pabora Ne3 o reme
50 "OCHOBHBIE KJIACChI bubmorexa TIOK
. 14.03.2025 | https://m.edsoo.ru/00ad9ela
HEOPraHWYECKUX COCTUHCHUN
[TepBbIie MONBITKY KJIaCCH(PUKATUH
51 XUMHYECKUX 3JIeMEHTOB. [IoHsTHE O bubmorexa TIOK
19.03.2025 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX 2JIEMEHTOB
Ilepnoanueckuii 3aK0H U
59 [Tepuoguyeckas cucrema bu6moreka [JOK
XUMHYECKuX demMeHToB [[. U. 21.03.2025 | https://m.edsoo.ru/00ada52c
MenaeneeBa
53 [lepuonpl, rpymnmbl, HOATPYIIIIBI bubmorexa HOK
02.04.2025 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocraB bubmuorexa [IOK
aATOMHBIX siiep. M3oTonsl 04.04.2025 | https://m.edsoo.ru/00ada342
CTpoceHHeE JIEKTPOHHBIX 000JI0YEK
55 aToMOB 3JieMeHToB [lepronnueckon bubmorexa TIOK
09.04.2025 | https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
56 XapakTepucTuKa XMMHUYECKOT 0 bubmotexa [JOK
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3JIEMEHTA I10 €ro IMOJIOXKEHHUIO B 11.04.2025 | https://m.edsoo.ru/00ada824
[Tepuognueckoii cucreme 1. 1.
MenpeneeBa
3nauenue [Tepronnueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U IIPAKTUKHU. 1. bubmmorexa [IOK
N. MenneneeB — yué€Hblii, nenaror 16.04.2025 | https://m.edsoo.ru/00ada96e
U TPaKJaHUH
DNEKTPOOTPHUIIATETPHOCTh AaTOMOB
58 XUMHUYECKUX IJIEMCHTOB/ bubmotexa [JOK
Bcepoccuiickas npoBepouHas 18.04.2025 | https://m.edsoo.ru/00adaab8
pabora
59 HMonHas xuMu4eckas CBSI3b bubmorexa [TOK
23.04.2025 | https://m.edsoo.ru/00adac34
60 KoBanenTtHas nossipHas bubmotexa [JOK
XUMHUYECKas CBS3b 25.04.2025 | https://m.edsoo.ru/00adaab8
61 KosanenTtnas Henomnsipaas bubmorexa [IOK
XUMHYECKas CBS3b 30.04.2025 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubmorexa TIOK
07.05.2025 | https://m.edsoo.ru/00adae28
63 OKHCIHTEIbHO-BOCCTAHOBUTEILHBIC bubmotexa [JOK
peakuuu 14.05.2025 | https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIN bubmorexa [JOK
16.05.2025 | https://m.edsoo.ru/00adb076
Kontponbhas pabora Ned o reme
65 «CtpoeHue aToMa. XUMHYECKast butmmorexa [IOK
21.05.2025 | https://m.edsoo.ru/00adb486

CBA3b»
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66 O06o001eHne 1 cucTeMaTH3aIus 1 bubmmorexa [IOK
3HaHMHU 32 Kypc Xumus 8 https://m.edsoo.ru/00adb33c
bu6mmoreka [JOK
67 Hrorosas KOHTpoNbHAs paboTa 1 https://m.edsoo.ru/00adach?
. bubmotexa [JOK
68 A 0 1
HAJHS KOHTPOJLHOM PaboTet https://m.edso0.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KosnuecTBo yacos JIEKTPOHHBIE
Ne Hdara nupposbIe
Tema ypoka KonrTpoasbubie | IlpakTuyeckue
n/n Bcero U3yYeHUst oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Ilepuonuyecknii 3aK0H.

1 Ilepuoanueckas cucrema 1 bubmioreka [IOK
XUMHUYECKUX d1eMeHToB /. U. 04.09.2024 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKHX 3JIEMEHTOB 1 bubmiorexa LIOK

i 06.09.2024 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Krnaccudukanuys 1 HOMEHKIaTypa 1 bubmoteka IJOK
HEOPraHWYECKHUX BEIICCTB 11.09.2024 | https://m.edsoo.ru/00adb7e2

4 Buabl xuMru4uecKoil CBSI3M M TUITbI 1 bubmotexa [JOK
KPUCTAJUTMYECKUX PEIIETOK 13.09.2024 | https://m.edsoo.ru/00adbac6
Kontponenas padora Nel mo teme
«IloBTOpEHUE U yriayoiaeHue

5 . 1 1
3HaHWI OCHOBHBIX pa3/elioB Kypca 18.09.2024
8 kiacca»

Krnaccudukanus xumudeckux

6 CaKIUH 110 Pa3IMIHBIM 1 bubmorexa LIOK
P 20.09.2024 | https://m.edsoo.ru/00adbch0
npU3HaKam

7 IToHsTHIE O CKOPOCTH XUMHUYECKOU 1 bubmuoreka LIOK
peakiuu. [ToHsATHE O TOMOT€HHBIX 25.09.2024 | https://m.edsoo.ru/00adbe9a
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N I'CTCPOrCHHBIX PCAKIHUAX

[ToHsiTHE 0 XUMUYECKOM
paBHOBecuu. PakToOpBI,
BJIMSIIOIIME HA CKOPOCTh

bu6mmoreka [JOK

8
XUMHUYECKON peakinu 1 27.09.2024 | https://m.edsoo.ru/00adc28c
[IOJIOKEHHIE XUMHUUYECKOTO
paBHOBeCHs
9 OKHUCIUTEIBHO- bubmotexa [JOK
BOCCTAaHOBUTEIHHBIC PEAKIIUH 02.10.2024 | https://m.edsoo.ru/00adcade
Teopus 31eKTPOIUTUIECKON
10 nccoruanuy. CHiibHbIE U clIa0ble bubmorexa TIOK
AMCCOHHALITH. 04.10.2024 | https://m.edsoo.ru/00adcd68
AJIEKTPOIUTHI
11 Honunie ypaBHEHHUS peaKui bubmorexa HOK
P peartt 09.10.2024 | https://m.edso0.ru/00add448
XUMHUECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHH B CBETE bubmoteka IJOK
npecTaBICHU 00 11.10.2024 | https://m.edsoo.ru/00add5d8
AIIEKTPOTUTHUECKOHN TN CCOIIMAIIMH
XUMHYECKIE CBOMCTBA COJIEH B
13 CBETE IPEICTABIEHUN 00 bubmorexa HOK
pel . 16.10.2024 | https://m.edsoo.ru/00add8b2
AIIEKTPOIU THYECKOH TN CCOIHAIINH
14 IMousiTre o0 ruapoIn3e cojiei Bubmiorexa OK
AP 18.10.2024 | https://m.edsoo.ru/00add9d4
15 O06o01IeHue 1 cucTeMaTH3aIus bubmmoreka [IOK
3HAHWUI 23.10.2024 | https://m.edsoo.ru/00addd12
16 KontponpeHas pabora Ne2 mo teme bubmmorexa LIOK
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«JEKTPONUTHY ECKast 25.10.2024 | https://m.edsoo.ru/00addecO
nucconuanusa. XUMHUYECKHUE
PEaKIMU B pacTBOPAX)»
IT §) Ne 1.
17 «}f:LI:JTeI;I{II{/Ieec:I?:Hpea HOBI:HTaHBHLIX bubmiorera ITOK
p 06.11.2024 | https://m.edsoo.ru/00addbfa
3a1a9»
OO011ast XxapaKTepuCTHKA
18 raJIoreHoB. XUMHUYECKHE CBOICTBA bubmorexa HOK
' 08.11.2024 | https://m.edsoo.ru/00addfe2
Ha IpUMepe XJiopa
XiopoBoxopoxa. Consanas
19 KI/ICJ'IpOTa I)[(I/IIjVH/]IlquKI/Ie CBOICTBA bubmorexa TIOK
’ ’ 13.11.2024 | https://m.edsoo.ru/00adel104
MOJIYYCHHE, IPUMEHEHHU C
[TpakTnueckas padorta Ne 2 mo
20 teme «[losrydenue cosstHOI bubmorexa HOK
e O 15.11.2024 |  https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3yYCHUE € CBOWCTBY
Brraucnenus no ypaBHeHHUSIM
21 XUMHYECKUX PEAKIUI, €CIIU OOUH bubmorera HOK
PEaIiL, A 20.11.2024 | https://m.edsoo.ru/00ade488
W3 PEarcHTOB JIaH B U30BITKE
99 OO6miast xapakTepucTHKa bubmuotexa [IOK
aneMmeHToB VIA-rpymnmbl 22.11.2024 | https://m.edsoo.ru/00ade64a
AJTOTpOITHBIE MOAU(PUKAIINH
93 cepbl. HaxoxieHue cepol U e€ bubmuorexa [IOK
COCIMHCHHI B MPUPO/IC. 27.11.2024 | https://m.edsoo.ru/00ade64a
XuMHUECKHE CBONCTBA CEPbI
24 CepoBo10po/1, CTpOEHUE, bubmoteka [JOK
bu3nYecKre U XUMHUECKH e 29.11.2024 | https://m.edsoo.ru/00ade802
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CBOMCTBa

Oxkcunel cepobl. CepHas KHCIIOTA,

bu6mmoreka [JOK

2 q)mvn CCIE H XHMIHeCIHe 04.12.2024 | https://m.edsoo.ru/00adea28
CBOICTBA, TPUMEHCHHUE
XUMHUUYECKHE PEAKITUH, JICKATITIE
B OCHOBE IMPOMBIIIJICHHOTO
26 croco0a MoJIy4eHUsI CEPHOM bubmmorexa [IOK
KHUCIIOTBI. XUMHYECKOE 06.12.2024 | https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAKOIIEH CpeIbl
COCTMHCHHSIMU CEPbI
97 Brruncnenne MaccoBoM 10 bubmioreka [IOK
BBIXO/Ia TIPOJYKTa PEAKIIUU 11.12.2024 | https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTuKa
5eMeHTOB VA-rpynnsl. A30T,
28 pacmpocTpaHeHue B IPUPOJIE, bubmorexa [JOK
13.12.2024 | https://m.edsoo.ru/00adeeab
(bU3NIECKIE U XUMHYCCKUE
CBOMCTBA
AMMHaK, ero (pU3HYECKue u
29 XI/IMI/I‘IeC’KI/Ie cql:oﬁcma brbmorexa [OK
’ 18.12.2024 | https://m.edsoo.ru/00adf004
MOJIYYCHHUE U TIPUMEHEHHU €
ITpakTueckas padorta Ne 3 o
30 teme «[lomyuenne ammuaka bu6amorexa [IOK
B ’ 20.12.2024 | https://m.edsoo.ru/00adf180
M3Y4YCHHE €r0 CBOHUCTBY»
31 AzoTtHas kucnora, e€ pu3ndecKue bubmmoreka [IOK
1 XUMHYECKHE CBOHCTBA 25.12.2024 | https://m.edsoo.ru/00adf306
32 Hcnonb3oBaHre HUTPATOB U brbmorexa [TOK

https://m.edsoo.ru/00adf518
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COJIE aMMOHMSI B KAYECTBE
MUHEPAJIbHBIX YA00pEHUM.
XuMHUecKoe 3arpsi3HeHue
OKpY’KaKOILEN CpeJIbl
COEIMHEHUSIMU a30Ta

27.12.2024

®ochop. Oxeun pochopa (V) u
docdopHas kuciora, GundecKue

bubmioreka [IOK

33 Y XUMHYECKHE CBOICTBA, 15.01.2025 | https://m.edsoo.ru/00adf68a
MONTyYCHHE
Hcnonb3oBanue hochaTos B
34 KayecTBE MUHEPAJIbHBIX bubmmnoreka [IOK
ynoOpenwuii. 3arps3HeHue 17.01.2025 | https://m.edsoo.ru/00adfc20
npUpoaHOU cpeabl pocharamu
Yraepon, pacrpocTpaHeHHE
35 n r; I; Ie[ gmjiecfcieHHHH ’ bubmmorexa [IOK
PHPOAE, . 22.01.2025 | https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Okcusl yriepoaa, ux
(bU3NYECKIe U XUMHUYECKHE
36 CBOMCTBa. DKOJIOTHYECKHUE bubmorera TIOK
' 24.01.2025 | https://m.edsoo.ru/00adfebe
PO0JIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (I1V)
37 YroipHas KMCIIOTa ¥ €€ COJIH bubmorexa IIOK
29.01.2025 | https://m.edsoo.ru/00ae006¢c
[TpakTuueckas padota Ne 4 mo
38 teme "[losrydeHne yriekucioro bubmuoreka LIOK
ra3a. KauectBenHas peakuus Ha 31.01.2025 | https://m.edsoo.ru/00ae027e

KapOoHaT-uoH"



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

[TepBoHavabHBIE TOHITHS 00

bu6moreka [JOK

39
OPTAHITICCKHX BEIIECTBaX faK o 05.02.2025 | https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriiepoja
40 Kpemnuii 1 ero coenuueHus butmmorexa [IOK
P A 07.02.2025 | https://m.edsoo.ru/00ae080a
[TpakTuueckas pabota Ne 5.
41 Pemenune s3xcnepuMeHTanbHBIX bubmmorexa [IOK
3amayd 1o reme «Baxuelimme 12.02.2025 | https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COEIUHEHUS)
Kontponpnas pabora Ne3 o reme
42 «Baxkueiimue HeMeTaIbl U UX bubmorexa TIOK
14.02.2025 | https://m.edsoo.ru/00ae0el8
COEIUHEHUA)
OO61mas xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
43 MeTajIoB. MeTannnmdeckas CBA3b bu6mmoreka [JOK
A METaJUINYECKast 19.02.2025 | https://m.edsoo.ru/00ael103e
KpUCTaJLIMYecKas perérka.
dusnyeckue cBONCTBA METANIOB
XHUMHAYECKHE CBOMCTBA METAJIJIOB.
44 DIIEKTPOXUMHUYECKUN P bubmmorexa HOK
p N pAA 21.02.2025 | https://m.edsoo.ru/00ael156
HaNnpsOKEHU MeTalJIoB
O61mue crocoObl MOoTy4eHUs
MeraJuioB. CrytaBel. Brrancnenus
45 0 YPaBHEHUAM XUMUYECKUX bubmorexa LIOK
yp N 26.02.2025 | https://m.edsoo.ru/00ael156
PEaKIuid, €CIM OJIUH U3 PearceHTOB
COZIEPXKHUT MPUMECH
46 IToHsiTHE O KOPPO3UM METAIIIOB bubmmorexa LIOK



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
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

28.02.2025 | https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
47 [enoumbte MeTaIEl 05.03.2025 https://m.edsogru/OanMbZ
48 OKcHUAbl U TUAPOKCH/IBI HATPUS U bubmotexa [JOK
KaJIus 07.03.2025 | https://m.edsoo.ru/00ael4b2
49 [llenouHo3eMeNbHBIC METAIIIBI — bu6moreka [JOK
KaJIbIIUHA U Mardui 12.03.2025 | https://m.edsoo.ru/00ael5e8
50 Baxneiimmme coequHeHUS KaabIUs bubmmorexa [IOK
14.03.2025 | https://m.edsoo.ru/00ael5e8
51 O0001IeHNE U cCUCTEMAaTH3aLUs
3HAHUH 19.03.2025
59 JKEcTKOCTh BOJIBI M CITOCOOBI €€ bu6mmoreka [JOK
yCTpaHEHUs 21.03.2025 | https://m.edsoo.ru/00ae1886
[TpakTnueckas padota Ne 6 mo
53 TeMme "KECTKOCTh BOIBLI M METO/BI bubmorexa TIOK
R " 02.04.2025 | https://m.edsoo.ru/00aelae8
eé ycTpaHeHus
. bubmioreka [IOK
>4 Amomunnii 04.04.2025 https://m.edsogru/Oan1064
55 AmpoTepHbIe cBOICTBA OKCHIA U bu6mmorexa IIOK
TUAPOKCHIA 09.04.2025 | https://m.edsoo.ru/00aelc64
bu6mmnoreka [JOK
56 Keieso 11.04.2025 https://m.edsogru/OanldSG
57 OKcuabl, THIAPOKCHUIIBI U COJTH bubmotexa [JOK
xenesa (I1) u xxenesa (1) 16.04.2025 | https://m.edsoo.ru/00ae35e6
58 O06o001eHNe U CHCTeMaTH3AITHS
3HAHUH 18.04.2025



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
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

[TpakTuueckas pabota Ne 7.
Perienne sxcnepuMeHTaIbHBIX

bu6moreka [JOK

59 3aga4 1o teme «Baxkuelime 23.04.2025 | https://m.edsoo.ru/00ae3de8
METaJUIbl K UX COCITMHCHUS
Brraucnenus no ypaBHEeHHSIM
XUMHYCCKUX PEaKIUi, €CIIU ONH
60 U3 PEareHToB JaH B U30BITKE UITH bubmioreka [IOK
COJEPKUT MpUMecH. Brruncnenus 25.04.2025 | https://m.edsoo.ru/00ael1750
MaCCOBOH JIOJIM BBIXO/a MTPOIAYKTA
peaxuu
61 O0001IeHNE U CUCTEMAaTH3aLHs
3HAHUU 30.04.2025
KontponbHas pa6ota Ned mo teme
62 «BakHei111e MeTalIbl U HX 07.05.2025
COCTMHEHUS
63 O06o01mIeHNe U CUCTEMATH3AIIHS bubmotexa [JOK
3HaHUM 3a Kypc Xumus 9. 14.05.2025 | https://m.edsoo.ru/00ae3f50
64 O06o0mIeHre ¥ CHCTEMaTH3aIUS bubmuotexa [JOK
3HaHUI 16.05.2025 | https://m.edsoo.ru/00ae4270
bubmioreka [IOK
65 Hrorosas konTponkHas pabora 21.05.2025 | https://m.edsoo.ru/00ae4270
66 BemectBa u maTepuansl B bu6mmnoreka [JOK
[IOBCEIHEBHOM KU3HU YEJI0BEKA 23.05.2025 | https://m.edsoo.ru/00ae0d0Oa
67 XUMHUYECKOE 3arpsi3HEHNE bubmmoreka [IOK
OKpY’KaroIen cpesibl https://m.edso0.ru/00adb33c
68 Ponb xuimuu B penieHnn bubmotexa [JOK
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

AKOJIOTUYECKUX TTPOOJIeM

https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68



https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A.,
AknronepHoe obmiectBo «M3narenscTBo «IIpocBemienner»
» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,

AxnnonepHoe o6miectBo «M3narenscTBo «lIpocBenienue»

METOJIUYECKHUE MATEPUAJIBI JIVISI YYUTEJISA

1. 'abpuensn O. C., Bockoboinukosa H. I1., SlurykoBa A. B. HacTonshas
KHUTa yuutens. Xumus. 8 ki1.: Metoaudeckoe nocodue. - M.: JIpoda, 2021.
2. T'abpuensu O. C., SAmykoBa A. B. Terpaap Ay 1abopaTopHBIX OMBITOB U
npaktuueckux padot. 8 ki1. K yueOnuky O. C. I'abpuensna «Xumus. 8§ kiaacey.
M.: dpoda, 2022.

3. IN'abpuensn, O. C. Meroaudeckoe nocodue k yueonuky O. C. ['abpuensna
«Xumust». 8 kiace / O. C. I'abpuensa. — M. : JIpoda, 2021. — 109.

4. I'abpuensH, O. C. Metoauueckoe mocodue k yueonuky O. C. ['abpuensna
«Xumusy. 9 kinacc / O. C. T'abpuensiu. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonorudeckue kaptel K yueoHuky O. C. ['abpuensna « Xumusl.
8 kimacey : metoauueckoe nocooue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHosornyeckue kaptol K yaueOHuky O. C. 'abpuensna «Xumus.

9 xnmacey : meronuueckoe nocooue / JI. M. Acanoa. — M. : JIpoda, 2018



7. Xumusi. 8 xi1.: KoHTponbHbIE U poBepouHble paboThl K yueoHuKky O. C.
["abpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa

u ap. - M.: [Ipoda, 2022. nanusie

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. «kEnuHOE OKHO JOCTyMa K 00pa30BaTEIbHBIM PeCypcam» -
http://windows.edu/ru

2. «Ennnas xomekus HuppoBeIX 00pa30BaTEIbHBIX PECYPCOBY -
http://school-collektion.edu/ru

3. «DenepanbHbId HEHTP UHHOPMALIMOHHBIX 00pa30BaTEIbHBIX PECYPCOBY -

http://fcior.edu.ru, http://eor.edu.ru
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