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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO o0OIIero oOpa3oBaHus (YriIyOnEHHBIN
YpOBEHB) COCTaBJICHa Ha OCHOBE TPeOOBAaHUI K pe3ylbTaTaM OCBOEHUSI OCHOBHOMU
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, ¢ yuerom ¢enepaibHON padoydeit mporpaMMbl BOCITUTaAHUSI.

[IporpaMMa mo xumuu paszpaboTaHa C LEIbIO OKa3aHHUS METOIUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUMXCS CPEACTBAMHU y4eOHOTO
peaMeTa, onpeaesnseT 00s13aTeIbHOE MPEIMETHOE COJIEP)KaHHUE, €r0 CTPYKTYPY IO
pazmenam M Te€MaM, pachpeleseHue IO  KiaccaM, pPEeKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XHUMHHU C YYE€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
ocoOeHHOCTe oOywaromuxcsi. B mnporpaMMme 10 XUMHU — yYWUTHIBAIOTCS
BO3MOXKHOCTH y4e€0OHOTO MpeAMeTa B peajan3alud TpeOOBaHUN K TJIaHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U NPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4€OHO-NIO3HABATEIBHON  JIESATEIBHOCTU
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHMU.

W3yyenne XuMHUM HA  yYpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOIUMYIO JJIsl BEIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, PA3BUTHS MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN U
MHTEpPECOB OOyYaronIuxcsi, Ha MPOJOJDKEHHE OOYyYEeHHsS Ha YPOBHE CPEIAHEro
oOmiero oOpa3oBaHusI.

3HaHMEe XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aronierocsi, ero MpeACTaBICHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
pOJIb UTparoT GOPMUPYEMBbIC XUMHUEH TIPEACTABICHUS O MPEBPAILCHUSIX SHEPTUHU U
BEIIECTB B TPHUPOJAE, O IMYTAX PEIICHUsS TI00ATBHBIX MPOOJIEeM YCTONYHBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOM, JHEPIETUYECKOM, IPOJOBOJIBCTBEHHON
po0seM, MpoOIIeMbI IKOJIOTHIECKON 0€30MacCHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUSA |
dbopMUpOBaHUA  KYJIBTYpPHl  JMYHOCTH  OOydYamoIIMXCs, HX oOmell u
GyHKIIMOHATBEHOW TPAMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBINIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OoOy4YaromMxcs, HaBBIKOB KX CaMOCTOSITENIbHOW  Y4eOHOW JIeATENIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;



3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
MPEICTABICHUIM O €TUHCTBE MPUPOABI U YEIOBEKA, SIBISETCS KIIOYEBBIM 3TAllOM B
(bopMHUpPOBaHUN €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YYalOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B AKOJOTUIECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XHMMHHM OOECHEYMBAIOTCS CHelU(pUKOn
CONlep KaHMUs TIPEeIMEeTa, KOTOPBIM SIBISETCS TEAArOTMYecKH anarnTHPOBAHHBIM
OTpaXEHUEM OTIPEICTICHHOTO 3TaIa Pa3BUTHS XUMHH.

YrinyOonéHHBIN Kype XUMHUU OCHOBHOTO 00IIIero 00pa3oBaHus OPUECHTUPOBAH
HA OCBOCHHE OOYYaIOIIMMHUCS CHUCTEMbl IEPBOHAYAIBHBIX MOHATUNA XUMUHU, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOIOJIATAIONINX MPEICTABICHUN OOIIEH XUMUU U
OTJICTLHBIX 3HAYNMBIX IMOHATUNA OPTaHUICCKON XUMHH.

CtpykTypa coaepKaHUs MPOTPaMMBI IO XUMHUH C(POpMHUpOBaHA HAa OCHOBE
CUCTEMHOTO Toaxoaa K e€ u3yueHuro. Cojiep’kaHue CKIa/IbIBA€TCS U3 CHCTEMbI
MOHSATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MTOHSATUN O XUMUYECKON
peakiuu. O0e 3T CHUCTEMbl OPraHU30BaHbI MO MPUHIUITY MOCIEIOBATEIBHOTO
pa3BUTHS 3HAHWW HA OCHOBE TECOPETHUCCKUX MPEACTABICHUI Pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMSI,

[lepuonuueckoro 3axona JI.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUMU;

YYEHHSI O CTPOCHUM aTOMa U XUMHYECKOU CBSI3U;

IpEeCTaBICHUN 00 AIEKTPOIUTHIECKON AUCCOIUAIINH BEIIECTB B PACTBOPAX;

0 XUMUYECKON KMHETUKE ¥ TEPMOAMHAMUKE.

B OCHOBY TeopeTHUecKMX 3HAHWU TOJOKECHBI SMITUPUYCCKU TTOTyYEHHBIC
dakTtbel. TeopeTndyeckre 3HaHUS PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS
K JpyromMmy W o00eCneurBalOT OOYydYarIIUMCS BO3MOXKHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOWCTBA, CTPOCHHE M O0OJIACTH TPAKTUYCCKOTO MPUMCHCHHS
M3Y4aeMbIX BEIECTB.

OcBoeHue coaep)KaHWs MPOTPaMMbl IO  XHUMHH  TMPOUCXOJUT  C
WCIIOJIb30BAHUEM 3HAHWW W3 paHEe U3YYCHHBIX YYCOHBIX MPEIMETOB:
OKpYXalomuid Mup, Owosnorus, ¢GusnkKa, MareMartuka, reorpadus, TEXHOJOTHS,
UCTOPHSL.

[Iporpamma ocCHOBHOTO 0011ero o0pa3oBaHMsl MO XUMUU (YrayOJIEHHBIM
YpPOBEHb) OpPHMEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAJLHOTO XapakTepa
oOpa3zoBaHus, crnenupUKU Y4eOHOrO MpeaMeTra W O00ECTEUCHHE YCIENTHOTO
oOydyeHHsT Ha CJeAylolleM YypoBHE oOpa3oBaHusd. B mporpamMme 1Mo XUMHHU
peanu3yeTcsl pa3BHBAIOIIAs W NMPAKTUYCCKAs HAMPaBICHHOCTh OOYYCHHSI XUMHH,
mupdepenumanuss  o0ydeHHUs,  BKJIOYArOmas  OpPOQWIbHYIO  MOJATOTOBKY



oOy4Jarommxcss M TMOCJIEAyIolee CaMOOIpeeieHe B BbIOOpE HampaBJICHUS
oOydeHus B Npo(PUIBHBIX KJIaccax.

YriyOonéHHoe W3ydyeHHWE XUMHUU  CIOCOOCTBYET  peaiu3alud  3ajad
npodeccCHoHaTbHON OpUEHTAIIMY 1 HAIIPaBJICHO Ha MPEA0CTABICHUE BO3MOKHOCTH
KOKIOMY OOYyYaromeMycsi TPOSBUTh CBOM HMHTEIUICKTYalIbHBIE W TBOPYECKHUE
CIIOCOOHOCTH TPH  U3YYEHUH Yy4eOHOro TmpeaMera, HEoOXOauMble IS
POJIOJKEHUS 00pa30BaHus U HalbHEUIIEH TPYJ0BOM JEATETLHOCTH.

[Iporpamma 1o xumuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
WCITOJIb30BAHUSI B 0OpPA30BATEIIBHBIX OPTAaHMU3AIUAX, PEATU3YIONUX MPOTPAMMBI
muddepennupoBanHoTro (Yrimy0n€HHOTO, MPOGUIBLHOTO) HW3YYECHHS OTIEIBHBIX
y4eOHBIX NMPEIMETOB Ha YPOBHE OCHOBHOI'O 00111€eTO 00pa30BaHu.

OOpazoBaTenbHble (PYHKIIUU XUMHUU, U3y4aeMON Ha YIJIyOJICHHOM YPOBHE,
peanu3yrloTcs B mpolecce GopMUPOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JIacTU COBPEMEHHOTO €CTECTBO3HAHUA, O0JIACTU MPAKTHUYECKON NESITEIbHOCTH
YyeJioBeKa M OJJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyJIbTYyphl. 3ajada ydeOHOTO
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAKHEHIIINX
(bakToB, MOHATUMN, 3aKOHOB U TEOPETHUECKHUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHHI
MUPOBO33PEHYECKOTO XapakTepa, s3blka HAyKW, B MPUOOIICHUH K HAyYHBIM
METOJaM TMO3HAaHUSI TPU H3YUYCHUM BEIIECTB U XUMHYECKUX PEaAKIUH,
dbopMHUpPOBaHUU U PA3BUTUHU MO3HABATENBHBIX YMEHUN U CIIOCOOOB NEATEIHLHOCTH
U UX TNPUMEHEHHWH B Yy4eOHO-TIO3HABATEIHHOM M Y4eOHO-MCCIIEeN0BATEIHCKON
JIeATEIbHOCTH, OCBOEHUU TIpaBWJI O€30MaCHOr0 OOpallleHHs C BEIIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[enu u3ydeHus: XMMHUHU OTPAXKAIOT HAMPABJICHHOCTh 00YUYEHUs HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEITIEKTA U 00IIEH KyIbTYPHI.

N3yueHne XUMUU HAIIPABIICHO HA JOCTUKEHUE CIEIYIOIINX LEeH:

dbopMUpOBAHUE UWHTEJUICKTYaJbHO PpAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM JKU3HU;

dbopMHpOBaHUE  CUCTEMBl XUMHUYECKHX 3HAHUM KAk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI JUIsl TOHUMAaHUSI XUMUYECKON
CTOPOHBI SIBJICHUM OKPYKAIOIIEr0 MUPa, OCBOCHUE SI3bIKA HAYKHU;

NpUOOIICHUE OO0YydYaroluxcsi K CaMOCTOSITeJIbHOM TIO3HABATEIBHOU W
WCCJIENOBATENILCKOW  JICSITEIBHOCTH, K  HAay4YHbIM  METOJlaM  TIO3HAHWUS,
dbopMupoOBaHEe MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00mIeH  (PYHKIMOHAIBHOW W  €CTeCTBEHHO-HAY4YHOU
IPAMOTHOCTH, B TOM UYHCI€ YMEHUU OOBSICHATH M OLICHUBATHh SIBJICHUS
OKPY’KAIOIIEro MHUpPa, MCHOJIb3ys 3HAHWUS U OIBIT, MOJYYEHHbIE TMPU H3YyUYCHHUU



XMMHMH, TPUMEHATh UX IPU PEIIEHUU NpoOJeM B IMOBCEJHEBHOW XU3HU MU
TPYAOBOH AEATEIBHOCTH,;

pazBuTHe y OOydalolUXCsl HMHTEpeca K H3YYEHHMIO XUMUU U cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBalMsA K OCO3HAaHHOMY BBIOODPY
COOTBETCTBYIOILIETO PO U HAIIPABICHHOCTH JAIBHEUIIIETO 00yUYCeHHS,;

OCO3HAaHUE LIEHHOCTH XMMHUYECKUX 3HAHUU B >KM3HHU YEJIOBEKA, IOBBIILICHUE
YPOBHSI 3KOJIOTUYECKOW KYJIBTYypbl, HENpUATHE NEUCTBUN, MPUHOCALIUX Bpen
OKPYKaIOWIEN CpeJIe U 3J0POBBIO JIOJIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJTFOUEBBIX KOMITETEHITHH ), HEOOXOJUMBIX JIJISl Pa3IMYHBIX BUJIOB IE€ATEIHLHOCTH.

Ha yriny6nénnoe uzydenue yueOHOro npeamera «Xumus» oroautcs no 102
yaca B 8 U 9 kiaccax (3 yaca B HEZAENIO), TO €CThb 2 yYaca B HEJIEII0 3a CUET
obs3aTenbHOM yacTu OOIT OO0 u 1 gac 3a cuér yactu OOIT OO0, popmupyemoit
ydyacTHUKaMu oOpa3oBaTenbHbIX oOTHOIIeHud. Bcero 204 waca 3a gBa roxa
oOy4eHus.



COJEPKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

Xumusi — BaxkHasi 007acTh €CTECTBO3HAHMS M MPAKTUYECKOW NESITEIbHOCTH
yenoBeka. [Ipenmer xumuu. Ponb xumum B )ku3HM 4yenoBeka. Kparkue cBeaeHus
00 MCTOpUM BO3HUKHOBEHUS U PA3BUTHs XUMHUHU. XMMHS B CHCTEME HayK. Terna u
BemecTBa. Du3znueckue W XUMHYECKHME CBOMCTBA BEHIECTB. ATpETaTHbIC
cocTostHusL BewlecTB. [IOHATHE O TEOPETHYECKUX W SMIUPHUYECKUX METOJax
MO3HAHHUS B €CTECTBEHHBIX Haykax. [IpeacraBieHnss 0 HaydYHOM IO3HAHWHM Ha
AMIIUPUYECKOM YPOBHE: HAOJIOICHUE, UBMEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE,
BblunciieHue. [IpencraBieHuss 0 HayYHOM MO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKThl, IpOOJIEMa, TUTIOTE3a, TEOPHS, 3aKOH.

SA3b1k xuMun. VICTOUHUKY XUMHUYECKOU MH(DOpMaIuu.

[lonarue o Merogax padOThl ¢ XMMUYECKUMHU BellecTBaMu. O0opyaoBaHue
IIKOJLHOM XHUMHUYEeCKOM Jabopatopuu. IIpaBuna Oe3omacHoro oOpaleHus ¢
BEIIECTBAMHU U JTAOOPATOPHBIM 000PYAOBaHUEM.

Hucrteie BemectBa U cMecu. [Ipuponnsie cMmecu: BO3AyX, IPUPOAHBIN ras,
He(Th, MPUPOHBIE BOJBI, TOPHBIE MOPOALl U MUHEPAJIbI. [IOHSATHE O TOMOTEHHBIX
U TeTEpPOreHHbIX cMecsaX. CrocoObl pa3aeneHus cMmeceit. OuucTka BEIIeCTB.

BemectBa u XuMUYECKHE peakUUH. ATOMBI M MOJICKYJbl. XHUMHUYECKUE
anemMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThble U CIIOXKHBIE BEIIECTBA.
Merauisl U Hemerauibl. BemecTtBa MOJIEKYJISPHOTO M HEMOJIEKYJISIPHOIO
CTPOEHHUS.

Xumudeckas (opMmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3aKkOH MOCTOSIHCTBA cOCTaBa BellecTB. OnpeeneHue BAICHTHOCTH 3JIEMEHTOB T10
dbopmynam OWHApHBIX COEJUHEHUHW U cocTaBieHue GopMyn OWHAPHBIX
COCIMHEHUI MO BaJEHTHOCTU »3JIeMEHTOB. OTHOCHUTENIbHAsT AaTOMHAas Macca.
OTHOcuTENbHAs MOJIEKYJIsIpHAst Macca. MaccoBast 40JIsl XMMUYECKOrO 3JIEMEHTA B
coenuHennu. HaxoxaeHnue npocreiiiiei (opmyJsibl BEIIECTBA 10 MACCOBBIM J0JISIM
DJIEMEHTOB.

KonmnuectBo BemectBa. Mosib. MosisipHast macca. BzaumMocBsi3p KOIM4eCTBa,
Macchl W 4YHMCla CTPYKTYPHBIX €IMHHI[ BellecTBa. Pacuetsl mo Qopmynam
XAMUYECKUX COeAMHEHUN. MoJsipHas Macca CMeCcH BelecTB. MoJibHas 07
XUMHUUYECKOTO dJIeMEHTa B coeauHeHuHu. HaxoxkaeHue mnpocreiein (hopMyibl
BEIIECTBA 110 MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ MPU3HAKH.
VY ClI0BUS MPOTEKAHUSI XUMUYECKUX pEeakiui. 3aKOH COXPAHEHHUsI MACChI BEILIECTB.
AToMHO-MOnNeKysipHas Tteopusd. KuzHb u aestenpHocTh M.B. JlomoHOcCOBa.



XuMHUYECKHE ypaBHEHUS. TUIIBI XUMUYECKUX PEaKIUi (COeAMHEHUS, PA3I0KEHNUS,
3aMelleHus, o0oMeHa). Pacuersl o XuMUYEeCKUM ypaBHEHUSIM.

OKCIIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SBJICHUI. 3HAKOMCTBO C
XUMHYECKOM TOCYyAOH, C TpaBWjiaMud paboThl B Ja0OpaTopuud W TpHUEMaMu
oOpamenusi ¢ gabopaTopHbIM oOOpymoBaHueM. V3ydeHnwme wu ommcanue
bu3nueckux CBOMCTB 00pa3lloB HEOPraHUYECKUX BEUIECTB — METAUIOB U
HeMeTauioB. HaOmionenue ¢usnueckux (IUIaBIeHWE BOCKA, TasHHUE JIbJa,
pacTUpaHHe caxapa B CTYIIKE, KUIIEHHWE U KOHAECHCAIUS BOJAbI) M XUMHYECKHX
(ropeHue cBeuyM, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJIEHCTBUE COIbI WM
Mena C COJSHOM KHCIOTOM) siBieHud. O3HaKOMJIEHHE C OO0pas3llaMH BEIIeCTB
konuuectBoM | Monb. HaOmromenwe u  onucaHue NPU3HAKOB MPOTEKAHUSA
XUMHYECKUX PeakUuil (pa3iloKeHHE caxapa, B3aMOJCHCTBUE CEPHOM KHUCIIOTHI C
xjopugoM Oapus, TOJy4Ye€HHE U paszioxkeHue ruapokcuaa wmeau (ll) npu
HarpeBaHWM, B3aUMOJIEUCTBUE keine3a ¢ pacTBopoMm conu meau (Il). M3yuenue
cioco0OB  paszzieneHus cMmeced (C  TOMOIIbIO MarHuTa, (pUIbTpOBaHUE,
BbIIIapUBaHUE, AUCTUILIALNS, XpoMaTorpadus), IPOBEIEHUE OUNCTKU TOBAPEHHOMN
conu. HaGmroneHne u onucaHue OMNbITOB, WIIIOCTPUPYIOIIUX 3aKOH COXPaHEHMS
MaccChl.

Baskneiinmue npeacTaBuTe/ M HEOPraHNYECKUX BelleCTB

[IpencraBnenust o razax. Bozagyx — cmech razoB. CocraB Bo3ayxa. 3aKOH
ABorampo. Momsipublii  00bEM ra3oB. OTHOcUTENbHAss IUIOTHOCTh Ta30B.
OmnpeneneHne OTHOCUTENBHONM MOJICKYJIIPHOW MacChl ra3000pa3HOro BElIEeCTBa IO
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IMpHU
XUMHUYECKUX PEAKIUSAX.

Kucinopon — snemMeHT W mpocToe BemecTBo. HaxoxkaeHue kuciaopoaa B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlUu TOPEHUsI U OKUCIICHNUS).
[Iponecchl okucneHnus B xuBoM npupone. Oxcuasl. [IpuMeHeHue kuciopona.
CrocoObl MoMy4YeHus: KUCI0po/ia B Jad0paTOpuu U NpoMbIUIeHHOCTH. [loHsATHE O
karamu3arope. Kpyrosopor kwuciopoga B mnpupomge. O30H — auIOTponHas
Monupukamms kuciopoaa. O30HOBBIA CJIOH, €ro 3HA4YEHHE JUIS IKUBBIX
OopraHu3MoB. Pa3pyiieHre 030HOBOTO CIO4.

TennoBolt 3h(deKT XUMHUUYECKOW peakluuu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- Y DHIOTEPMUUYECKUE peakuuu. TorumBo. Mcnonb30BaHue yriisi U METaHa B
KayecTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBom 3 dexre.

Bonopox — »smeMeHT M mpocTtoe BeniecTBo. HaxoxzaeHwe Boaopona B
npupoae, (U3MYECKUE M XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
nonyuyenus. [lonarue o kucnorax u consx. Mcnosnb3oBaHue BoJopoJa B KAYECTBE
TOIUIMBA.



Bona. ®dusnueckue cBoucTBa BoAbl. Boma kak pactBoputesnb. PacTBOphI.
HacpilieHHbIe M HEHACBIIMIEHHbIE PacTBOpPbl. PacTBOPHMOCTH BEIIECTB B BOJIE.
dakTOphl, BIUSIONIME HAa PACTBOPUMOCTh TBEPJBIX U Ta3000pa3HBIX BEIIECTB.
CriocoObl BhIpaKeHHSI KOHIIGHTPAIIMU PaCTBOPOB: MAacCOBasi JOJII PaCTBOPEHHOTO
BEIIECTBA, MOJISIpHAs KOHIIEHTpauus. Ponb pacTBOPOB B NMPUPOAE U B KHU3HU
YEeJI0BEKa.

Xumudeckue cBoiictBa Bojbl. IloHstne 00 ocHoBaHusx. I[loHsTHe 00
uHaMKaTopax. KpyroBopoT BOAbI B NPUPOJE. 3arps3HEHUE MIPUPOJIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coemuHennid. Oxcupapl. Kmaccudukamms
OKCHUJIOB:  cojeoOpasyromiue (OCHOBHBIE, KHCJIOTHBIC, aM@oOTepHbIe) U
HecoseoOpasyromme. MexayHapoaHas HOMEHKJIaTypa OKCHUJIIOB. TpHBHAalbHBIC
Ha3BaHUA OKCUAOB. DU3NUECKUE U XAPAKTEPHBIE XUMHUYECKUE CBOMCTBA OKCHJIOB
(B3auMOEICTBHUE C BOJIOM, C KUCIOTAMH U OCHOBAHUSIMU, C JPYTUMH OKCUIAMU).
[Tomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOACPKAIIUX KUCIOTaX.
Kucnorel. Kiaccubukanus kucioT. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIC Ha3BaHUs KHUCIOT. PU3MYECKHE M XUMHUYECKHE CBOMCTBA KHUCIOT
(B3auMOEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMHU U COJISIMU).
Psan aktuBHoctu MetawuioB H.H. bekeroBa. Ilonydenue kucnor. KucnmoTel B
MpUpoEe, MPUMEHECHUE BAKHEHIIIUX KUCTIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: WIEJIOYM W HEPACTBOPUMBIE
OCHOBaHUsA. MeXIyHapoIHas HOMEHKJIATypa OCHOBaHUM. TpuBHabHBIC Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMH) M CIIOCOOBI mmojydeHus. HepacTBopuMble OCHOBaHUS, MX
CBOMCTBA (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTyYeHUs. AMBOTEPHOCTb.
[TonsiTue 00 am@oTepHBIX TUAPOKCHIAX (HA MPUMEPE THUAPOKCHUIOB IIMHKA M
AJTIOMUHHMS ). XUMHYECKHE CBOMCTBA (B3aMMOJICUCTBUE C KUCIOTAMHU U IIETOYaAMH )
Y TOJIyYCHHUE.

Conu  (cpegnue, KuUCIble, OCHOBHBIC, JIBOWHBIC). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Dusznueckue u
XapaKTEepHbIC XMMHUYECKHWE CBOWCTBA Ha mpuMepe cpeaHux cotieil. [lomydenue
COJIEH.

['eneTnueckas CBSI3b MEXKY KJIacCCaMU HEOPTaHUYECKUX COEAUHEHHUI.

DKCIepUMEHTAIbHOE U3YYCHUE BEILIECTB U SIBJICHHI:

KOJIMYECTBEHHOE OMPEAECICHUE COAEPKaHUS KUCI0pOJia B BO3IYXE;

MoJIyuyeHue, CoOMpaHue, paclio3HaBaHUE U U3yUYCHUE CBOMCTB KUCIOPO/Ia;

HaOJIIOJICHUE B3aUMOJICMCTBUSI BEHIECTB C KHUCIOPOJOM U YCIIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPECHHUS;



O3HAKOMJIEHUE C 00pa3laMyu OKCHUJIOB U ONHMCAHUE UX CBOMCTB;

noJiyueHue, coOupaHue, pacrno3HaBaHHE W M3yYEHHUE CBOICTB BOJIOPOJA
(ropenue);

B3aMMOJICHCTBHE BoAoposia ¢ okcuaom meau (11);

UCCIIEIOBAaHNE OCOOCHHOCTEM pPAaCTBOPEHMS BEHIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO;

MIPUTOTOBJICHUE PACTBOPOB C OMPEIEICHHON MACCOBOM J0JI€l PACTBOPEHHOTO
BEILECTBA;

[IPUTOTOBIICHUE PACTBOPOB C OMNPEACICHHONM MOJIAPHOW KOHIEHTpALUEH
PacTBOPEHHOIO BEILIECTBA;

B3aMMOJIEHCTBHE BOJbI C METAJUIAMHU (HATPUEM U KAJIbLIUEM);

OIPEEIICHUE PACTBOPOB KUCJIOT U IIEJIOYEH C MOMOIIBI0 MHANKATOPOB;

UCCJIEI0BAHUE 00Pa3I[0B HEOPIaHMUYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB;

u3ydeHue B3aumozeicTBusa okcuaa menu (l1) ¢ pactBopoM cepHON KUCITOTHI,
KHCJIOT C METAJJIAMU, PEAKLUI HENTpAIN3aliY;

IIOJIy4YCHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJIHOTO MeTajuia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJIEUCTBHE TMIPOKCUIA IMHKA C pACTBOPAMU KUCJIOT U LIEI0YEH;

pelieHnue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIAacChl
HEOPTraHUYECKUX COCUHEHUIN.

Ilepnoanyecknit 3akoH u Ilepuoamyeckass cucremMa XHUMHYECKHX
emeHTOB /I. 1. MenaesieeBa

Crpoenrie aToMOB. XUMHUYecKasi CBsI3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE
peakiuu.

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe o
rpynmnax (CeMencTBax) CXOJHBIX 3JEMEHTOB: ILIEJIOYHBIX U IIEIOYHO3EMENIbHBIX
MeTajulax, rajoreHax, MHEPTHBIX (OJaropoJHbIX) raszax. OJIEMEHTBI, KOTOpbIE
00pa3zyroT aM(oTepHbIe OKCUABI U TUIAPOKCHUIBI.

ITeprnonnueckui 3aKOH. OTtkpbITHE ITepunoanueckoro 3aKOHA.
Ilepuonuueckass cucremMa xumuuyeckux osnemeHtoB [, WM. MeHnaeneena.
KopoTtkonepuoanas u jniauHHONEepuonHass ¢opmbl Tabmumsl «llepuoanueckas
cucteMa xumuueckux snemeHToB /. V1. MenneneeBay. [lepuoabl u rpynmsl (A- u
b-rpymier).

Crpoenne aromoB. CocTtaB aTOMHbBIX sjaep. M3ortombsl. PaanoakTUBHOCTB.
DNeKTpOHBI. DJIEKTPOHHAs OpOUTaNb. DHEPreTUYeCKHe YPOBHH M TOJYPOBHH
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBICE KOH(MUTYpAllMd W AJIEKTPOHHO-
rpaduueckue Gopmyiabl aTroMoB. DPU3NYECKHM CMBICT TOPSAIKOBOIO HOMEpA,
HOMEpA MepHoJia U rpyIiibl 3aeMeHTa. CTpOeHUEe ANEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuueckux 3neMeHToB [lepuonnueckoii cucremst [{. . Menneneesa:



pacupenesieHue 3JIEKTPOHOB II0 JHEPreTHUYECKHM YPOBHSM, IIOAYPOBHSIM H
opouransm. Gusnueckuii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHMX JJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKMX CBOWCTB IO TpyHnaM M IEepUoAaM.
M3MeHeHne KHUCIIOTHO-OCHOBHBIX CBOVMCTB COEAMHEHNN XMMHYECKUX JJIEMEHTOB B
epuojax M rpynmnax. XapakTepuCTUKA XUMHUYECKOTO DJJIEMEHTAa II0  €ro
noJioxkeHuto B [lepunonnueckou cucreme /1. 1. Menaeneena.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — ydeHbId U
IrpakK1aHUH.

DNEKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBSA3b.
Buapl XMMHYECKOM CBSA3M: KOBAJIEHTHAs IIOJSIpHAs CBA3b, KOBAJICHTHAs
HEMOJISIpHAsA CBSI3b, MOHHAS CBsI3b. MexaHu3Mbl 0Opa3oBaHUs KOBAJICHTHOW U
VMOHHOW CBSI3U. DJEKTPOHHBIE M CTPYKTYpHbIE (QopMyinbl BeniecTB. KaTnoHsl u
AHUOHBI.

Kpucramnnmueckue u amop¢Hble BemiecTBa. THUINBI  KPUCTANIMYECKUX
pELIETOK: MOHHAs!, aTOMHAas1, MOJIEKYJIIpHAas U UX XapaKTEPUCTHUKHU.

Crenenp oxucienus. OrnpeneneHue CTENEHEH OKUCICHHS aTOMOB B
OMHApHBIX  coeauHEeHUsAX.  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIE  PEAKLHUU.
[Ipoueccbl OKHUCIEHHMST M BOCCTAHOBJIECHHUS. OKHCIMTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHUI IPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI U
paccTaHoOBKa B HUX KO3(P(HUIIMEHTOB METOJIOM AJIEKTPOHHOTO OaaHca.

DKCIIEpUMEHTATBHOE U3YUYEHNE BEIIECTB U SBJICHUMN:

O3HAaKOMJIEHUE C 00pa3laMyd METAJIJIOB U HEMETAJJIOB;

MOJEIUPOBAHUE CTPOCHUS MOJIEKYJl IIPU IIOMOIIHA PHUCYHKOB, MOJECIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYII;

IIPOBEJECHNUE  ONBITOB, WJUIIOCTPUPYIOUIUX  NPHUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX PEAKIUHN (TOpEHHE, PEAKIIMH PA3JIOKECHHUSI, COSTUHEHU ).

MesxknpeaMeTHble CBSI3H

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILIECTBIISIETCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX
MOHSATHM, TAK U IOHATUMN, IPUHATHIX B OTAEIBHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIE TIOHSTHS: ABJIEHHUE (MPOILECC), HAYYHBIHN (aKT,
TUIIOTE3a, TEOpHs, 3aKOH, AaHalu3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTD,
HaOJI0/ICHUE, SKCIIEPUMEHT, MOJIETIMPOBAaHUE, U3MEPEHUE, MOJICITb.

®duzuka: sBICHUS NPUPOAbI, (UNYECKUE SIBICHHS, BELIECTBO, TEIIO,
bu3nueckue BEIMYMHBI, EJAMHMIIBI H3MEpeHHs, O00bEM, Macca, arperaTHbie
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHHE Ta30B, KHUAKOCTEH M TBEPHAbIX (KPUCTATMYECKHX) Tell, DICKTPUICCKHU
3apsijl, KOJMYECTBO TETIJIOTHI.

buonorus: 6uocdepa, horocuHTe3, Mpolecchl 0OMEHa BEIIECTB.

['eorpadus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
M0JIE3HbIE UCKOIAeMbI€, TOTLITUBO, BOAHBIE PECYPCHI.

Texnonorus: TexHocdepa, MPOU3BOACTBO, XUMHUECKAE TEXHOJIOTHH, CHIPHE,
KOHCTPYKIIMOHHBIE MaTepHAIIBI.

9 KVIACC

BemecTBo U XMMHYecKasi peakus

[loBTOpeHne u yriyOneHue 3HAaHUM OCHOBHBIX pPa3leloB Kypca & Kiacca.
Crpoenne aromoB. CBOMCTBAa  aTOMOB  XHMHMYECKMX  DJIEMEHTOB,  HX
KOJINYECTBEHHBIE 51 Ka4yeCTBEHHBIE XapaKTEPUCTUKU (pamuyc,
AIEKTPOOTPULIATEIIBHOCTD, JHEprus VOHU3ALINN). ITocnenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOUTaNel aroMOB MalbIX MepuosioB. OCoOEHHOCTH
3al0OJJHEHUSI  DBJIEKTPOHHBIX ~ OopOMTaned  aToMOB  OONBIIMX  MEPUOJIOB.
Ilepuoguyeckas cucremMa XMMMUYECKHUX DJJIEMEHTOB B CBETE IIPEACTABICHUU O
ctpoeHun aroMa. CTeneHb OKUCIEHUS M BaJEHTHOCTb. IIpeacraBieHue o
MIEPUOANYECKON 3aBUCHUMOCTH CBONCTB XUMHAYECKUX AJIEMEHTOB
(37EeKTPOOTPULIATETBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, XHJIKOM U Ta3000pa3HOM
COCTOSIHUMA. BHIbl XMMHUYECKOW CBSI3U: HWOHHAs, KOBAJE€HTHas (HEMOJspHas,
noJisipHasA); OOMEHHBIH U JIOHOPHO-aKLENTOPHBIM MeXaHu3M 00pa3oBaHUs
KOBAJICHTHOM CBSA3U.

MexMmoleKysipHble B3aUMOJICHCTBUS (BOJAOPOJHAS CBS3b, CUJIbl BaH-aep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAasi, HOHHAs, METAJINYECKas,
MOJIEKYJISIpHAsi — U OCOOEHHOCTH UX CTPOEHUs. 3aBUCUMOCTh CBOWCTB BEILIECTBA OT
THTA KPUCTAJUIMYECKON PEIIETKHA U BUAA XUMUYECKON CBS3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XMUMUYECKMX  PEAKLIUM.
Knaccudukanuss XMMHUYECKUX pEaKUUid MO Pa3IUMYHbIM MpU3HaKaM (M0 YUCIY U
COCTaBy Y4YaCTBYIOLIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(¢eKTy, II0
U3MEHEHUIO CTeNeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, o arperaTHOMY COCTOSIHUIO pearupyroliux BEIeCTB).

DJIEMEHTBl ~XUMHUYECKOM TEPMOAMHAMUKH. ODHEPreTHKa XUMHUYECKHUX
peakuuii. TermoBoit dPexkT XUMHUUECKONW peaKIuu. DK30- U IHAOTCPMUUYECKUE
peakuuy, TEPMOXMMHMUYECKHE YpaBHEHMs. 3akoH lecca W e€ro clueicTBUs.
Brruncnennst o TEpMOXUMHAYECKUM YPABHEHUSIM.



[loHATHE O CKOPOCTH XMMHYECKOW PEAKLIHUH. 3aKOH JEUCTBYIOLIMX Macc.
@akTOphl, BIAUSAIONIME HA CKOPOCTh XMMHUYECKON pEaKIMU. DHEpPrusi aKTUBALUU.
[Tonsarue o katanuze. ®epMeHTl. UHTHOUTOPHI.

[Tonsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUIECKUX peakiusix. [Torstue o
XUMHYECKOM paBHoBecuu, npuHmun Jle Illarense. VYcnoBua cmenieHus
XUMHYECKOT0 paBHOBecHs. DakTophl, BIUSIOIIAE HAa COCTOSSHUE XUMHUYECKOTO
paBHOBecusa. IIporHo3upoBaHHe  BO3MOMXHOCTHM  IPOTEKAHUS  XUMUYECKHUX
MPEBPAICHUN B PA3JIMUHBIX YCIOBUSIX HA OCHOBE MPEACTABICHUNA 00 M3yUYECHHBIX
AJIEMEHTAaX XUMUYECKOM KHHETUKU U TEPMOJUHAMHUKHU.

OKUCANTETLHO-BOCCTAHOBUTEIIHHBIC peaKunu. OKUCIUTETBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKHCIICHUS. BakHble OKHUCIWUTENIM U BOCCTaHOBUTENW. [lepmaHranar kauus
(xapaktepuctuka). CocTaBieHUE YpaBHEHUN OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakinii ¢ UCMOIb30BAaHUEM METO/A JIEKTPOHHOTO OajaHca.

DNEeKTpOoIUuTHYECKass uccoluranusl. XWMHYECKUE pEaKUWd B pPacTBOpax.
Teopuss  SIEKTPONMTUYECKOM  JucconManuu. PacTBopeHue kak  (Qu3MKO-
xuMuueckuil npouecc. [lonsiTre o ruaparax U KpUCTAUIOTUIPATAX. DIEKTPOIHUTHI
M HEEKTponauThl. KaTHOHBI, aHMOHBI. MeEXaHU3M AUCCOLMAIMA BEIIECTB C
pPa3IMUHBIM BHJIOM XUMHUUYECKON CBsi3U. CUJIbHBIE U Ca0ble 3JIEKTPOIUTHI.
Crenenp guccouuanny, KOHCTaHTa Auccouuanuu. IOHHOE MPOU3BEINEHUE BO/IBI.
Boaopoaubiii  mokaszatenb. MHAMKATOpPHL. ODJNEKTPOJUTUYECKAS AUCCOLMAIUS
KHCJIOT, OCHOBAHMI M COJICHA.

Peakuun noHHoro oOMeHa. Y cioBus MPOTEKaHUS peakuii HOHHOTO OOMeHa.
MonekynspHbie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHU peakunii. CBoMCTBa
KHUCIIOT, OCHOBAaHHM W COJIEil B CBETE MPEJCTaBICHUN 00 3JIEKTPOIUTUUECKON
nucconuanu. KauecTBeHHbIE peakliui Ha HOHBI.

I'mpponn3 coneid. oHHBIE ypaBHEHUS THAPOIU3a COJIEH. XapakTep Cpelbl B
BOJHBIX PACTBOPAxX COJIEH.

OKCIEpUMEHTAIbHOE HM3YYEHUE BEIIECTB U SIBJICHUI: O3HAKOMJIEHUE C
MOJEISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPTraHMYECKHX BEIIECTB — METAIOB U
HeMeTasuioB (TpaduTa U ammasa), CI0KHBIX BEIIECTB (XJIOpH1a HATPHS);

MCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakiiuu OT BO3ACHCTBUA
pa3inyHBIX (PaKTOPOB;

OTIBITHI, UJUTFOCTPUPYIONTHE 00PATUMOCTh XUMUUECKHUX PEAKIIN;

HCCIIEIOBAHUE JJIEKTPOINPOBOJIHOCTH PACTBOPOB, Ipolecca AUCCOLHALUN
KHUCJIOT, IIEJI0YEH U COJICH;

MPOBEJICHUE ONBITOB, WLIIOCTPUPYIOIIUX MPU3HAKU TMPOTEKAHUS PEAKIIUM
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BhIJCICHHE Ta3a, 00pa30BaHUE BOJIbI);



MIPUMEHEHUE MHIUKATOPOB (lakMyca, MEeTHIIOpaH)ka U (eHoadTanienHa) s
OMpEIENICHNS XapaKTepa Cpelibl B paCTBOPax KHUCIOT, OCHOBAHUN U COJIEH;

MPOBEJCHNUE  ONBITOB, WUIIOCTPUPYIOIIUX  MPHUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuid (TOpEHHE, PEaKIUU PA3JIOAKEHUS, COCTUHECHMUS );

pacrio3HaBaHWE HEOPraHWYECKUX BEIIECTB C TMOMOIINbI KAaueCTBEHHBIX
peaKuuii Ha UOHBI;

pELIEHHE SKCHEPUMEHTAIBHBIX 3amad 1o TemaMm: «OKHCIHUTENIbHO-
BOCCTAHOBUTEJIbHBIE peakuun», «l'maponus comnei», «DIEeKTpoIUTAYECKAs
T CCOLIMALIUS.

HemeTaunibl 1 MX coeIMHEHU S

OO6mast xapakTtepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEWIECTB, aJOTpornus. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HeMETAUIOB. CpaBHUTEIbHAs XapaKTEPHCTHKA
COEIMHEHU HEMETAJIJIOB.

OO6mast xapaktepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MpPHUMEPE  XJopa
(B3auMoOJ€icTBHE C  METajulaMHM, HEMeTallJlaMH, BOJOM,  IIEJI0YaMH).
XnopoBoaopon. ConsiHas  KUCJIOTa, XWMHUYECKHE CBOMCTBA, IOJy4YEHHE,
npuMeHeHue. JlelictBue xjopa M XJIOPOBOAOPOJA HA OPraHU3M YeIOBEKa.
Baxnenmme xjgopuapl W WX HaxoxkaeHue B npuponae. Ilonstune o
KHCIIOPOJCOIEpKAIINUX KUCIOTaX XJIOpa U UX COJISAX.

VVIA-rpynmbel. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucienus. CTpoeHrne U pu3nyecKkre CBOMCTBA MPOCTHIX BEILECTB — KUCIOPOAA U
cepbl. AJIOTPOITHBIE MOJU(DHUKAIIMKA KUCIOPOJa U CEpbl. XUMHUYECKUE CBOWCTBA
cepbl (B3aMMOJEHUCTBUE C HEMETAUIaMH, MeETalUlaMU, KOHIIEHTPHUPOBAHHBIMU
a30THOM u cepHOW Kkwuciotamu). CepoBOJOpPOA, CTpPOEHUE, (U3HUYECKUE W
XUMUYECKHUE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENbHBbIE CBOWCTBA). OKCHUABI
Cepbl KaK NpPEACTaBUTENN KUCIOTHBIX OKCHAOB. CepHHUCTasl KHUCIIOTa U €€ COJIU.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MpEeACTaBUTENS Kiacca KUcaoT u crnenududeckue). Conmu CepHON KHUCIOTHI.
XUMHUYECKUE peaKInu, JeKallhie B OCHOBE MPOMBIIIJIEHHOTO COc00a MoMy4YeHUs
cepHOM KucaoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMmenenne cepHor KUCIOTHI U Cyib(daroB. KauecTBeHHbBIE
peaknuu Ha CcynbGUT-, CylnbPua- U cyiabhar-aHnoHbl. HaxoxaeHue cepsl U ee
COCQMHEHUN B mpupoae. XHUMHYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpemsl
COCIMHEHUSAMH Cepbl (KUCIOTHBIC TOAM, 3arpSA3HEHHUE BO31yXa), CIOCOOBI €ro
peI0TBpaIICHHUS.



O6mas xapaktepuctuka 3jeMeHToB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTETIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHuEe B Mpupoje, (Pu3ndeckue U XUMHUYECKHUE CBONCTBA
(B3aMMOJENCTBHE C METAJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoje. AMMHUAK, ero (u3MUECKhe M XHUMHUYECKHME CBONCTBA (OKHCIIECHUE,
OCHOBHBIE CBOWMCTBa BOJIHOIO pacTBOpa), NPUMEHEHUE U TMOJyYCHUE B
7abopaTopud W MPOMBIIUIEHHOCTH. HMOH aMMOHMS, JIOHOPHO-aKIENTOPHBIN
MeXaHu3M ero oOpaszoBanusa. Coimu aMMOHHS, UX (U3MYECKHE U XUMHUYECKUE
CBOMCTBa (pa3JOKEHHE U B3aUMOJCHCTBUE CO IIeJI0YaMHu), IPUMEHECHUE.
KauecTBeHHas peaknus Ha woHbl aMMoHMs. Okcumubl azora (I, I, I, 1V, V).
Azotuctas kuciaora. A30THast KUCIIOTa, €€ MOIy4eHHe, PU3MUECKHEe U XUMUYECKHE
cBOMcTBa (0OLIME Kak TMpEeACTaBUTENS Kiacca KUCIOT U CHEHU(PHUUECKHE),
npuMeHeHue. XHUMHUYECKHE PEaKlMH, JIEKAINIMe B OCHOBE MOJIYYEHHS a30THOM
KHCIIOTBI B TIPOMBITIUNICHHOCTH. HuTpaThl 1 HUTpUTHL. KadecTBEHHBIC peakIuu Ha
HUTpAaT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsi3HEHHE OKpYyXKaloleh cpeabl
COCMHEHMSIMU a30Ta (KUCJIOTHBIE JOXKIW, 3arpsA3HEHUE BO3/yXa, IOYBBI U
BOJIOEMOB).

®ocdop, amrorponHeie wmonudukauuum (ochopa (Oenmplii M KpacHBIM
dbocdhop), puznueckue U XMMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C METAJLJIaMU,
KHUCIIOPOJIOM, TaJIOT€HaMHU, KOHIICHTPUPOBAHHBIMU a30THOM M CEPHOM KUCJIOTaMU).
Oxcuasr ochopa (I, V), dochopnas kuciora, GUNUSCKHE U XUMHUYCCKHE
cBoiicTBa, nosyuyeHue. KauecrBennas peakuus Ha (ochar-uonsl. [IpeacraBienus
o rasorenuaax docdopa (111, V).

[lonsiTue 0  MHHEpaNbHbIX  yAOOpeHHsiX. A30THblE, (HOoCchOpHEIE,
KOMIUIEKCHBIE yI0oOpeHus. XHMHMUYECKOE 3arps3HEHHE OKpYyXarollew cpeabl
COeIMHEeHUSIMH a30Ta u pocdopa.

Oo6mas xapakrtepuctuka 3nemMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIICHUSI.

VYrnepoa, amnorponHsie Mogudukanuu (rpadur, anmas, ¢yiepeH, rpadeH,
HAaHOTPYOKH), GU3NYECKUEe UM XHMHUYECKHME CBOMCTBA TMPOCTHIX BEIIECTB
(B3auMOJIeHCTBYE C METaNIaMU, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM H
cepHoit kucinoramu). [lonsitue 06 ancopOuuu. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yriepoaa, ux (Gu3nuecKue U XMMUYECKHUEe CBOWCTBA, NEHCTBUE HA JKUBBIC
OpPraHU3MBbl, MOJIyYeHHE U MPUMEHEHHE. DKOJOTHYECKUE MpoOIeMbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYromnbHas kucinota u ee Cojid, HX
bu3nueckue U XMMUYECKUE CBOICTBA, MOJy4yeHUE U mnpuMeHenue. KapOoHarsl,
rUApoKapOoHaThl, MX cBokcTBa. KadecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3MCTBE.



[lepBoHavasIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSX
yraepojia: yriieBoJopoabl (METaH, 3TaH, STUJICH, alleTHJICH), 3TaHOJI, TJIHICPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKU YTIEBOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He(pTh), MPOIYKTHl UX MEPEPaOdOTKU, UX POJIb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTue 0 OMONOTHUECKH BaXKHBIX OPraHMYECKHUX BEIIECTBAX — JKHpax, Oeikax,
yriaeBojax — W HUX pOJIM B JKU3HM 4elloBeKa. EJAMHCTBO oOpraHMYecKux u
HEOPTaHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue U XMMUYECKHE CBOICTBa (B3aMMOJEWUCTBUE C
MeTaJUIaMH, KUCJIOPOJOM, YIJIEPOAOM, raJIor€HamMu), MOJIYyYEHUE U MPUMEHEHUE.
Ponw kpemuus B npupoje u texuuke. Oxcua kpemuus (1V), kpemHueBast Kuciora,
CWJIMKATHL: (pU3MUECKHEe M XMMHUYECKHE CBOWCTBA, MOJYYEHHE M NPUMEHEHUE B
ObITY W MPOMBINLICHHOCTH. BakHeline CTpouTeNbHBIE MaTepUalibl: KepaMHKa,
CTEKJIO, LIEeMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30MacHOTO MCIMOIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HU.

bop. OcobGennoctu ctpoenus aroma. OO0Iue npeacTaBieHus 0 GU3UIECKUX
Y XMMHUYECKUX CBOWcTBaxX. bopHas kuciora.

OKCIEPUMEHTAIBHOE U3YUECHUE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHHE ¢ 00pa3aMu MPUPOJAHBIX XJIOPUIOB (TAJIOTEHUIOB);

IPOBEICHUE OMNBITOB, OTPAKAIOIIMX (U3MUYECKUE M XMMHYECKHE CBOMICTBA
TaJIOT€HOB U UX COCIMHEHUI;

WM3YYEHUE CBOMCTB COJISTHOWU KHUCJIOTHI;

MPOBEICHHE KAaY€CTBEHHBIX PEAKIUN Ha XJIOPUA-, OPOMHUJI- U UOAUA-UOHBI U
HaO0JI0ICHNE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3LaMu Cephl U €€ IPUPOJAHBIX COCTUHEHUN;

HaOMIOZICHWEe  Tpoliecca  OOyrJIMBaHUs — caxapa  1OJ  JIEWCTBHEM
KOHILIECHTPUPOBAHHOM CEPHOM KUCIIOTHI;

U3y4YeHUE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHON KUCIOTHI;

MPOBEICHHE KA4YEeCTBEHHBIX peakuuid Ha CcyabPua-, cylabPuT- U cyibdar-
MOHBI U HAOJIIOICHHE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHHE ¢ (U3UYECKUMHU CBOMCTBaMU a30Ta, (ochopa u wux
COEIMHEHUM, 00pa3amMu a30THBIX U POCPOPHBIX YIOOPECHHI;

NoJlydeHue, coOMpaHue, paclo3HaBaHUE M HU3YYEHHE CBOWCTB aMMMAKa,
M3yYEHUE CBOMCTB COJIEM aMMOHMS,

MPOBEICHNE KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-moHBI U U3YUYCHHUE MPU3HAKOB UX MPOTEKAHNUS,

M3y4EeHUE B3aUMOJICUCTBUS KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEMBIO,
CBOMCTB (hoCHOPHOM KHUCIIOTHI U €€ COJIeH;



O3HAKOMJIEHUE C MOJIETISIMU KPUCTAIUTMYECKUX PEHIeTOK aiamasa, rpadura u
dbynnepeHa, ¢ IpoLeccoM aJcopOLMKU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM MPOTHUBOTa3a;

NOJIyYeHHE, COOMpaHHUe, pacliO3HABAaHUE M M3YYEHHE CBOMCTB YTIJIEKHCIIOTO
rasa;

MIPOBE/ICHUE KAueCTBEHHBIX pEaKIMi Ha KapOOHAT- M CUJIMKAT-UOHBI U
M3Yy4YEHHE NPU3HAKOB UX POTECKAHNUS;

M3YUYEHHE B3aUMHBIX NMPEBPAIICHUIN KapOOHATOB U THAPOKapOOHATOB;

O3HAKOMJICHHE ¢ oOOpa3liaMd TPHUPOJHBIX KapOOHATOB W CHIIMKATOB, C
MPOAYKIMEN CHIIMKATHON MTPOMBIIIJIEHHOCTH;

pELIECHHE 3KCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelllne HeMeTaulbl U UX
COCTUHEHUSD.

MeTaJiibl 1 UX COeIMHEHU S

OOmme cBoiictBa MeTtauioB. OOmas XapakTEpPUCTHKA XHMHYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMH HX ToJyoxkeHus B Ilepuonnueckoit cucreme
xumMuueckux 3remeHToB . 1. MenaeneeBa u ctpoenust atomoB. Metaisl A- u b-
rpymni. CTpOo€HHE NPOCTBHIX BEIIECTB — METAUIOB. MeTramndeckas CBS3b U
MeTaJuIMYecKasi KpUcTajuinueckas penieTka (IpUMMUTUBHAS KyOndeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, rpaHelEeHTPUPOBAHHAS KyOuueckas,
reKcaroHajibHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (DU3MYECKHX CBOWCTB
METAJJIOB OT CTPOEHUS KPUCTAJUIOB. ODJIEKTPOXMMHUUYECKUW Pl HANpPSKEHUN
MeTauioB. O0IIMe XUMUYECKUE CBOMCTBA MeTauioB. O01IHe criocoObl MOIyYeHUs
METAJJIOB, METAJUIYPTHs. DJIEKTPOJIN3 PACILUIABOB U PACTBOPOB COJIEN KAaK OUH U3
crioco00B ToydeHuss MeTaiyioB. I[loHATHE O KOppO3UM METaIOB, OCHOBHBIE
CrocoObl 3ammThl X OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
Oponza). [IpuMeHeHre METAIIOB U CIUIABOB B OBITY U MPOMBIIIJICHHOCTH.

Memannwvt A-2pynn

[Ilenounbie MeTamibl: nonokenue B [leprognueckoil cucTeMe XMMUYECKUX
sanementoB /. M. MeHnpaeneeBa, CTpoeHHME UX aTOMOB, HaXOXJEHUE B MPUPOJE.
@u3nuecKue U XMMUYECKUE CBOMCTBA (HA MpUMEpE HATPUS U Kajausl), MOJy4YeHUE.
Okcuapl U TUIPOKCHUIBI HATPUS U Kanusl. [I[puMeHeHre MeNoYHbIX METAJIIIOB U UX
coeMHeHU. buonorudeckas posb HaTPUs U KaJusl.

[IlenoyHO3EeMENBHBIE METAJUIBI MarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKHE CBONCTBA MarHus
U Kanpuus. BakHelme coenuHEHUs KadblMs U MarHus (OKCHI, THUIPOKCHU]I,
COJIM), CBOMCTBa, mpuMeHeHue. KecTKOCThb BOJbl M CHOCOOBI €€ YCTpaHEeHHS.
KpyroBoport kanb1usi B IpUpoOE.



AJ'OMUHHIA: TI0JIOkKEHUE B [Ilepnoandeckoi cucteMe XMMUYECKUX AJIEMEHTOB
J. N. MenneneeBa, CTpOEHHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQPOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCHIA
antoMuHus. [I[puMeHeHue aTlOMUHUS U €r0 CIUIaBOB.

Memannwot b-2pynn

OOmast xapakTepuCTHKa MeTauioB b-rpynn (MOOOYHBIX MOATrPYMMH):
nojnoxxkenue B llepuomnueckor cucreme xumuueckux dnmemeHtos . U
MenpeneeBa, 0COOEHHOCTU CTPOEHHUS aTOMOB. SIBIeHUE «IIpoBaia» AJIEKTPOHA Ha
IpUMEpPE CTPOSHUS aTOMOB XpoMa, Melir, cepedpa. BaseHTHBIE COCTOSIHUS aTOMOB
d-2JIeMEHTOB, CTCIICHH OKHCICHHS aTOMOB B COCIMHCHUSAX. 3aBHCHMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHIOB METAUIOB OT 3HAYEHUS
CTETNICHU OKHCIICHUS DJIEMEHTAa B COCJIIMHEHUU (Ha MpUMEpE COCAMHEHHM Xpoma).
[lepBoHauanbHbBIC IPECTABICHUS O KOMIUIEKCHBIX COCAUHEHUSIX.

Menpb u cepebpo: CTpOE€HHE aTOMOB, CTENEHU OKucieHus. OOIue KpaTKue
MPEACTaBICHUS] O (PU3MYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOICHICTBUE C KHUCIOTAMH-OKUCIUTEIIAMH), 00 UX OKCHIAX, THIPOKCUAAX U
coJisix, ux mpumeHeHuu. [IpeacTaBieHuss 06 aMMHUAYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHbBIEC peakiiuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENIEHb OKUCIICHUA. XapaKTepUCTUKA (PU3HUECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(DOTEPHBIE CBOMCTBA OKCH/IA U THAPOKCU/IA.
KauecTBeHHbIE peaKIIMu HA KATHOHBI IMHKA.

Kenezo: cTpoeHue aroma, CTENEHH OKHcIeHUs. HaxoxneHue B mpupoje.
dusnyecKue U XUMUYECKUE CBOMCTBA JKeJie3a, MpUMeHeHue. buonoruueckas posib
xenesza. Oxcunpl, ruapokcuasl u conu keneza (1) u xeneza (Ill), ux cocras,
CBOMCTBa M ToJiyueHHe. KauecTBeHHbIE peakIMy Ha KaTHOHBI >kene3za (2+) u
xene3a (3+). UyryH u cranp — crutaBbl xkene3a. [Ipon3BojCTBO YyryHa W CTalIu.
DKOJIOrnYecKre MpoOIeMbl, CBSI3aHHBIC C METALTYPTUYECKUMHU MPOU3BOJICTBAMH.

DKCIEepUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUM:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;

MO/JICIIMPOBAHUE METATUTMYECKON KPUCTATUIMYECKON PEIIETKHU;

M3y4YEeHUE B3aMMOJCUCTBUSA METAJUIOB C BOJOM, C pacTBOpAMHU COJIEH H
KHCJIOT, UCCJIEIOBAHKUE MPOLIECCOB AJIEKTPOiM3a pacTBOpoB xsopuaa meau (1) u
noauaa Kavs, KOppo3UuHl METAJIIOB;

U3y4eHUe OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUIOB KaJbLIUS W HATPUA C
BOJIOM, X TUJPOKCUAOB — ¢ okcuaoM yraepona (1V) u kucnoramu;

M3Yy4YEHHUE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KAJIBIIHS, YKECTKOU BO/IBI;

M3yYEHHUE TPOIIECCOB IMOJYyUYECHHS THUIAPOKCHUIOB >Kejie3a, UX XUMHUUYECKHUX
CBOJCTB;



M3y4YeHUE PU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMi Ha MOHBI (MarHus,
KaJIBITUS, aTFOMUHUS, IIMHKA, kene3a (2+) u xenesa (3+), menu (2-+);

HaOJIOICHUE U OMHMCAaHWE OKpalllMBaHUs IJIaMEHU MOHAMU HATpHsl, Kalus U
KaJIbLIHS;

ucciaenoBanne aM(POTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHUS, THAPOKCHIA
xpoma (I1l) u rugpokcuia IUHKA;

pEILIEHHE DKCIIEPUMEHTAIBHBIX 3a/1a4 MO TeMe «BaxHeline MeTamibl U UX
COEIUHECHUSD.

XuMHS M OKPYXKAKOIIAS Cpeaa

BemecrBa u Marepuansl B IOBCEAHEBHOM JKM3HHM 4YEJIOBEKa. BaknHeumune
BEI[ECTBA M MaTepualbl, 00JacTH MX NMPUMEHEHHs. be3onacHoe UCIoiIb30BaHUE
BEIIECTB M XMMUYECKHX peakuuii B ObITy. llepBas momolib mpu XUMHUYECKHUX
05KOrax U OTPABJICHUAX.

HoBble MaTepruaibl ¥ TEXHOJIOTUU. [ [pUHIIATIBI «3E€TIEHON XUMHUW.

OCHOBBI HKOJIOTHYECKON TPaMOTHOCTH. XHUMHUS U 3J0pPOBbE. 3HAUYECHUE
U3Y4aeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHEHHM Il (QYyHKIIMOHUPOBAHUS
opranusma yesnoBeka. [loHsTue o 310poBoM 00pase KU3HU.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl. DKOJOTUUECKUE POOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMH YTIIEPOJa, a30Ta, CEPhI, THKEIBIX MeTauoB. [loHsTHE
o IIJIK. Poip XumMuu B pelieHuH 3KOJIOTHISCKHUX MPOOIeM.

OKCIEpUMEHTAIbHOE HM3Y4Y€HUE BEIIECTB U SIBJICHUI: O3HAKOMJIEHUE C
oOpasiiaMyd MarepuajgoB (CTEKJIO, CIJIaBbl METAJJIOB, MOJUMEPHBIE MaTepHalibl),
ONpPEAECICHUE KUCIOTHOCTA TMPUPOAHBIX BOJ, MOAECIMPOBAHUE MpOIEcca
00pa3oBaHus KUCIOTHOTO A0S, U3yUYCHHE €r0 BO3ICHCTBUS HA MaTEPUAJIBI.

IloBTOpeHne m 00001IeHMe 3HAHUI OCHOBHBIX pa3aesioB KypcoB 8-9
KJIACCOB

[Teprnonnueckuii 3akoH u [lepronueckas cucTeMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XAMHWYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U rPyINIax.

CtpoeHue BelecTBa B TBEPIOM, KUIAKOM U Ta3000pa3HOM COCTOSIHUH. BUibI
XUMHUUYECKON CBA3U. 3aBUCUMOCTh CBOMCTB BEIIECTBAa OT THMA KPUCTAIIUYECKOU
PELIETKH U BU1a XUMUYECKOH CBSI3H.

Knaccudpukanuss XUMHUECKUX pEaKIUid 10 pa3IMYHbIM  IPU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTHM NPOTEKAHUS XUMHUYECKHX IIPEBPALICHUN B
Pa3IMYHBIX YCJIOBUSIX HA OCHOBE IIPEJICTABIICHUM XUMHUYECKOW KHHETUKUA U
TEPMOIMHAMUKH.

XUMHUUYECKHE peakuu B pacTBopax. ['maponns coseil. Peakuum okuciaeHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCJIOT, OCHOBaHMM M COJ€H B CBeTE MNpPEACTaBICHUNA 00
IEKTPOJIUTUYECKOM  JAUCCOLMALMM M OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkumsIx.

Mesicnpeomemmuoie ceéa3u

Peanmnsanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyUYHBIX
NOHATHUH, TAK U TIOHATHM, IPUHATHIX B OTACIBHBIX €CTECTBCHHBIX HayKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHUS: SABJIEHUE (IIPOIECC), HAYUHBIN (aKT,
TUIOTE3a, TEOpHsl, 3aKOH, aHalu3, CHUHTE3, KiIaccu(UKalus, NEePUOAUYHOCTD,
HaOJI0/IeHNE, IKCIEPUMEHT, MOJETUPOBAHUE, U3MEPEHHE, MOJENb, TEXHOJIOTHS,
MaTepHaIbl.

®dusuka: BEIIECTBO, TEIO, (PU3NYECKUE BEIUYMHBI, €AUHMIIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEILECTBA, CTPOEHUE Ta30B, XUAKOCTEM W TBEPAbIX (KPUCTAUIMYECKHX) TeEI,
KpUCTAJUIMYECKasl PEIIETKA, 3JIEKTPOH, SApPO aroMma, NIPOTOH, HEUTPOH, HOH,
HYKJIWJ, U30TOIbI, KBAaHTbI, PaIMOAKTUBHOCTb, alib(a-, OeTa- U raMmMa-u3Iy4eHHe,
IEKTPUYECKUH 3apsill, IPOBOAHUKH, ITOIYIIPOBOJIHHUKH, TUIIEKTPUKHU, COTHEUYHBIN
CIEKTp, pa3yioKeHUe OeI0ro CBeTa B CIEKTP.

buosnorus: sxocucreMa, ouochepa, GoTocHHTE3, MPOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHBIE YAOOPEHHUS, MHUKPO3JIEMEHTBI, MaKpPOXJIEMEHTbl, IUTATEIbHBIC
BEILECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
M0JIE3HBIE UCKOIIAeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI, IJIAHETA 3EeMJIS.

TexHomorus: CTPOUTEIbHBIE  TEXHOJOTHH, CEJIbCKOXO3SIIICTBEHHBIE
TE€XHOJIOTUH, TEXHOJIOTHUHN IEKTPOHHON NPOMBIIUIEHHOCTH, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI [TIPOIPAMMBI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBIL[EI'O OBPA3OBAHUS (YIJIYBJIEHHbBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYeHHS XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATEIbHON JI€ATEIBHOCTU 00pa30BaTEIbHON OpraHU3aluil B COOTBETCTBHUHU C
TPaAULIMOHHBIMU POCCUMCKMMH COLMOKYJIBTYPHBIMA U JTyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE MpaBUJIaMH M HOPMaMU MOBEICHUS U
CIIOCOOCTBYIOT IpollecCaM CaMOINO3HAHUSA, CaMOPa3BUTHUS U  COLMAIA3AIUN
oOydJarommxcs.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IMO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacIIMpEHUE ONbITA ACATEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMS

IIPOSIBJICHHE LIEHHOCTHOI'O OTHOLIEHHS K OTEYECTBEHHOMY KYJIBTYpPHOMY,
HAy4YHOMY M HMCTOPHUYECKOMY HACIEIUIO0, NOHUMAHUE 3HAYEHUS XUMUYECKON
HAayKW U TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOUIECTBA, B PA3BUTHH 3KOHOMHKHU
Poccuu u cBoero peruona;

2) rpa’aaHCKOr0 BOCIIMTAHUA:

NPEACTABICHHE O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, IPOSIBJIEHUE KOMMYHUKATHBHOW KYyJIBTYphl B
pa3HO00pa3HON COBMECTHOM J1€ATEIbHOCTH;

CTpEMJICHHE K B3aMMOINOHMMAHHIO U B3aUMOTIOMOIIH B Ipoliecce y4eOHOH U
BHEYUEOHOM! JeSTeIbHOCTH;

TOTOBHOCTh OLICHMBATh CBO€ IIOBEICHHUE M IIOCTYNKU CBOUX TOBAPUILEH C
NO3ULIMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEACTBUI
MOCTYIIKOB;

3) popMupoOBaHUS HEHHOCTH HAYYHOTI'O MIO3HAHUA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOU pPEaKLMH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M HEOOXOAUMBIE IS
MOHUMAaHUs CYIIIHOCTU HAyYHOM KapTUHBI MUPA;

OCO3HAaHHE IIEHHOCTU HAYYHOTO IMO3HAHUA I PA3BUTHUS KaXKIOr0 YeJIoBEKa
U MPOU3BOJUTENBHBIX CUJI OOIECTBA B LIEJIOM, POJIM U MECTa HaAyKu «XUMUSD» B
CUCTEME HAy4HBIX MPEACTABICHUI O 3aKOHOMEPHOCTSX Pa3BUTUSA MPUPOJIBI,
B3aHMOCBSI3SIX YEJIOBEKA C IPUPOAHOM U TEXHOJIOTUYECKON CPENOM;

NO3HaBaTelibHas MOTHUBALlUS W UWHTEpPEC K OOY4YeHHI0, TOTOBHOCTh U
CIOCOOHOCTh K CaMOpa3BUTHIO M €aMOOOPAa30BaHMIO, K MCCIIEIOBATEIbCKOM



NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBlIEHUWS M YPOBHS JlajJbHEHIIETro
oOyueHus;

4) BOCIUTAHUSA KYJbTYPbI 3/10POBbSI:

OCO3HAHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKA Ha 3IIOPOBBIA 00pa3 >KU3HU, OCO3HAHWE TMOCICACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEeHHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpallleHuu ¢
XUMUYECKAMH BEIIECTBAMH B YUECOHBIX U )KH3HEHHBIX CUTYyaITUsX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpOBaHUE TICHHOCTHOTO OTHOIICHHS K TPYIAOBOM ACSITEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKA M K MCCIIEIOBATEIBCKOM NEITEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K mpodeccusM, CBA3aHHBIM C XMUMHEH, B TOM YHCIE K
npodeccusiM HaydHOU cepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpealn3alii B 3TOU
chepe;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

OCO3HAaHHE HEOOXOIUMOCTH OTHOIICHHS K MPUPOJIE KaK UICTOYHUKY KU3HU HA
3emMiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHUE YPOBHSI HKOJOTHYECKON KyJIbTYphl: MNPHOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCHEACTBUNA IS
OKpYXalolel cpeapl; OCO3HAaHWE TIJI00aTbHOTO XapakTepa HAKOJOTUYECKUX
npoOJjieM U MyTed MX PEeIIeHUs; CIIOCOOHOCTh MPUMEHSTh 3HAHMUSI, MOJydaeMble
MpU U3YYCHUU XUMHH, ISl PEUIEHUs 3a/lad, CBA3aHHBIX C OKPYKaIOIIeH Cpelou;
AKTUBHOE HENPUATUE JCUCTBHM, IPUHOCAIIMX BPEN OKPYXKAIOLIEH CpenE;
OCO3HAHHME CBOEH POJIM KaK TpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSIX B3aUMOCBSI3H
IIPUPOJHOM, TEXHOJIOTUYECKOM M COLUMAIBHOM Cpell; TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOMN JEATETbHOCTH SKOJIOTMUYECKON HAIPABICHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl 00y4YalOIIMUXCs, OCBOMBIIMX NPOrpaMMmy IO
XUMHH OCHOBHOT'O O0IIeT0 00pa30BaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUIUIMHAPHBIX (MEXMIPEIMETHBIX) OHATUN, OTPaXKatOIIUX
MaTepualbHOE €IWHCTBO MHpa U TMpOIlecC MO3HaHUSA (BEIIEeCTBO, CBOMCTBO,
DHEpPrus, SIBJICHUE, HAY4YHBIH (DAKT, 3aKOHOMEPHOCTh, THIIOTE3a, 3aKOH, TEOpHS,
HaOJI0IeHNEe, U3MEPEHHE, UCCIIEA0BaHNE, SKCIIEPUMEHT U JPYTHE);

OBJIAZICHUE YHUBEPCAJIbHBIMH Y4YEOHBIMH ACUCTBUSIMH (T1O3HABATEIHHBIMH,
KOMMYHHUKATUBHBIMU,  PETrYJSITUBHBIMH),  BaXXHBIMM  JJIs  TIOBBIIICHUSA
(G ()EKTUBHOCTH OCBOCHMS COJEpKaHHUS Y4yeOHOro mnpenMera, (HOpPMUPOBAHMS



KOMIIETEHLIUM, a  TakkKe  IPOEKTHO-UCCIEAOBATENIbCKON  JesTENbHOCTU
0Oy4Jaronuxcs B Kypce XuMuu;

CIIOCOOHOCTh MX HCIIOJIb30BaTh B Y4EOHOM, IMO3HABATEIBHOW M COIUANILHOMN
MPaKTHKE.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUS

ba3oBble jornueckue geicTBUs:

YMEHHSI HCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUJIEHUS NPU OCBOCHHUH
3HAHUM: PACKPBIBATH CMBICT XUMHUYECKUX MOHSITHHA (BBIACIATh UX CYIIECTBEHHbIE
MPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C IPYTHUMU MOHATHUIMU); aHATU3UPOBATb,
CpaBHUBaTh, 000011aTh, BHIOMpPATh OCHOBaHUA IS KiIacCUpUKAUU U
CUCTEMATU3alMN XUMHUYECKUX BEIIECTB M XUMHYECKUX PEAKIMil; yCTaHABIMBAaTh
MPUYUHHO-CJICICTBEHHBIE  CBS3M  MEXKIY OOBEKTaMH HU3Y4YEHUS; CTPOUTH
JIOTUYECKUE PpacCykAcHUS (MHIYKTUBHbBIC, JEAyKTUBHBIC, IO aHAJOTHH);
npejyiaraTh KpUTEPUM U BBISIBIATH OOIME 3aKOHOMEPHOCTH W MPOTHUBOpPEUUS B
M3y4aeMbIX MPOIECCaX U SBJICHUSX; MPOBOJIUTH BBIBOJLI U 3aKJIIOUCHUS; YMEHUS
OPUMEHSTh B MPOIECCE MO3HAHUS TMOHATUSA (TIPEIMETHBIE U MeETaIlpeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yeMble B XUMHH, MPEOOPa30BbIBATH
MOJIEIbHBIE MPECTABICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKast
dbopmylia U ypaBHEHHE XMMHUYECKOW PEAKIUU — MPU PEIICHUU Y4eOHBIX 3a7ad; C
Y4€TOM OTHUX MOJICJIbHBIX TMPEJCTABICHUN  XapaKTEepU30BaTh H3ydyaeMbIe
XUMHUUYECKHUE BEIIECTBA U XUMUYECKUE PEAKIINH.

ba3oBble wucciaenoBareJbckue AedcTBUS (MeETOAbI HAYYHOI0 MO3HAHMS
BeILECTB M SIBJICHUIT):

YMEHUSI TPUMEHATh METOJbl HAayYHOTO TMO3HAHUSI BEIIECTB U SIBJICHUM Ha
SMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW ITO3HABATEIBHOW U
MPOEKTHO-UCCIIEIOBATEIbCKOM AESTEIbHOCTH;

YMEHHSI HKCIMOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSITESIbHO CTaBUTh BOMIPOCHI; aHATU3UPOBATh (DAKTHI, BBHISIBISATH
u GopMyIupoBaTh MPOOJIEMY, ONPENENATh 1eJb W 3aJa4d, COOTBETCTBYIOIINE
pEIIeHHIO TPOOJIEMBI; IPEAJIAraTh OMUCATEILHYIO I OOBSICHUTEIIBHYIO TUIIOTE3Y
U OCYHIIECTBJISITH €€ TPOBEPKY; YMEHHS IMPOBOAWTH W3MEPECHUS] HEOOXOIMMBIX
MapaMeTpoB, BBIYUCIICHUS, MOJICIUPOBAHUE, HAOIIOJCHUS U OKCIIEPUMEHTHI
(peasibHBIE W MBICJIICHHBIE), CaMOCTOSITEJILHO TMPOTHO3UPOBATH PE3YJIbTaTHI,
dbopmynupoBaTh 0000IIEHUS] W BBIBOJABI MO pe3ysbTaTaM MPOBEJACHHOTO OIIbITA,
WCCJIEIOBAHMUSI, COCTABJISTh OTUET O MPOJICIIAaHHOMN padoTe;

Pa6ora c nunopmanueii:

YMEHHUsI OPUEHTUPOBATHCS B PA3TMYHBIX UCTOYHUKAX MH(OpMaIKM (HaAy4HO-

NOMyJsipHas JUTEparypa XUMHUYECKOIO COJEp)KaHMsI, CIPAaBOYHBIE MOCOOUS,



pecypebl HTepHeTa); aHaIM3upoBaTh HHPOPMALIUIO U KPUTHYECKU OLIEHUBATDH €€
JOCTOBEPHOCTh W HENPOTUBOPEYMBOCTb, OTOMpaTh M HUHTEPIPETHPOBATH
UHPOpPMALINIO, 3HAYMMYIO JJISl pelIeHUs Yy4eOHOM 3afaud; YMEHHs TMPUMEHSTb
pa3iuuHble METOAbl W (QOpPMYyIUpPOBaTH 3allpoChl MpPU TIOHCKE U OTOOpe
uHboOpMaIuu, HEOOXOIUMOUM MJis BBIMOJTHEHHUS Y4YEOHBIX 3a7ad; HCIOJIb30BaTh
UHPOPMALIMOHHO KOMMYHHKATHBHBIE TEXHOJOTMH U Pa3IUYHbIe IOMCKOBBIC
CHCTEMBI; CaMOCTOSITEIbHO BBIOMPATh ONTHMAJbHYIO (QOpPMY MpeACTaBICHUS
uHbopMaluu (CXeMbl, TpaQUKH, AUATPaMMBbI, TAaOJHIIBI, PUCYHKH U JApYyTUe
(dbopMbI); YMEHHS HCIOIB30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEIACTBA PabOTHI C
XUMHYECKOM HWHpopManueil; MNpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTeMaTHUYECKHUE) 3HAKU U CUMBOJIbI, (hopMyIbl, a0OpeBHATYpbl, HOMEHKJIATYPY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaTJISAHOCTH.

KoMMyHMKaTHBHBbIE YHHUBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

1) ymenus oOmieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIIVH):

MPEACTABIATh IOJYUYEHHBIE PE3YJIbTaThl MO3HABATEIBHOM NESITEIHHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTaX; IMyOJIMYHO BBICTYyNAaTh C Mpe3eHTaluen
pE3yNbTATOB BBINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTAa (MCCIEI0BATENbCKON
71a00paTOPHON UITM MPAKTUYECKON pabOThI, ydeOHOTO MPOEKTa); B XOJI€ [Uajiora u
(MJIM) IUCKYCCUU 3a7]aBaTh BOMPOCHI O 00CYK/1aeMOM TeME M BBICKA3bIBaTh UJIEH,
(GbopMyIupoBaTh CBOU MPEUIOKEHHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEJI0KEHHOM
3aJ1a4yu.

2) ymeHus1 yueOHOTO COTpyAHMYECTBA (TPyNIOBas KOMMYHHUKAIH):

y4acTBOBaTh B TPYININOBBIX (opMax pabOThl: IIAHUPOBATH OPTraHU3ALMIO
COBMECTHOI palbOThl, ONpPENEIsATh CBOI pOJib, PACHPEICISATh 3aJadydl MEXIy
YJICHAMH TPYMIBI, BBHINOJHATH CBOIO YacTh pPaOOThI, KOOPAMHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMHU JAPYIMX YICHOB KOMaHIbI, ONPEIEIATh KPUTEPUU TIO
OLICHKE KayeCTBa BBIMOJHEHHON padoOThl; peliaTh BO3HUKAIOUIME MpOoOJIeMbl Ha
OCHOBE yudeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TMO3UIMH, Yy4acTBOBaTh B
OOCYXKIeHHH, OOMEHE MHEHUSIMH, «MO3TOBOM WITYypMe» M JApyrux ¢dopmax
B3aUMOJCHUCTBU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe YueOHbIe NeiCTBUSA

OBHaJleHI/IC YHUBCPCAJTbHBIMHA y‘IC6HBIMI/I PEryJIATUBHBIMUA JICP'ICTBHHMH
BKJIIOYACT Pa3sBUTUC CaMOOpPraHn3alvn, CAMOKOHTPOJIA, CaMOKOPPCKIHH, B TOM
HUCJIC:



yMEHUSl peliaTh y4eOHble M HCCIIEOBATENbCKUE 3a/ladyd: CaMOCTOATEIbHO
BBIOMpATh CHIOCO0 pellieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpAaTh HauboJee MOAXOMSAIMIMA C YYETOM CaMOCTOSITEIBHO
BBIICIICHHBIX KPUTEPHERB), TUTAHUPOBATH CBOIO pabOTy MpHU pEIIeHUN YIeOHON HUITH
UCCJENOBATENIbCKOM  3aJa4yd; Ha  OCHOBE  MOJYYEHHBIX  pPE3yJbTaTOB
dbopmynrpoBaTh 0000IIEHHUS W BBIBOJBI, NMPOTHO3UPOBATH BO3MOXKHOE Pa3BHUTHE
MPOLIECCOB; aHAJIU3UPOBATH PE3YJbTAThl: COOTHOCUTH CBOU JICUCTBUS C
IUIAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBIATb CAMOKOHTPOJIb JI€ATEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIESATEIbHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pE3yNbTaThl OCBOEHUS MPOTpaMMbl MO XHUMHUU OCHOBHOTO
oOmiero obpa3oBaHUs Ha YIUIYOJICHHOM YPOBHE MMEIOT OOIee CojepKaTelbHOe
AIpO C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOrO YpPOBHS, COIJIACOBAHBI MEXIY
co00#, YTO TO3BOJISICT PEAM30BBIBATH YIIyOJEHHOE HM3ydeHHWE KaK B paMKax
OTIEIBHBIX KJIACCOB, TaK W B paMKax peaju3alid WHIUBUIYATbHBIX
0o0pa30oBaTeIbHBIX TPACKTOPUI, B TOM YHUCIIC UCIIOJIB3Ys CETEBOE B3aUMOJCHCTBUE
opranuzanud. [lo 3aBepiieHHH pean3aliu MPOTPaMMBbl YIIIYOJIEHHOTO YpPOBHS
oOydJaromecss CMOTYT JeTadbHee OCBOWTH MaTepHall, OBJIAJIETh PACIIMPESHHBIM
KpyTroM TOHSATHI ¥ METOJIOB, PeIIaTh 33/1a4l 00JIee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpenmeTHBIC pe3yJabTaThl BKIIOYAIOT: OCBOCHHE OOYYAFOIIMMUCS HAYIHBIX
3HaHWM, yMEHUH U CHOCOOOB JEHUCTBUM, CHEMU(UUECKUX I MPEeIMETHON
o0nmactTu «XUMHUS»; OCHOBBI HAYYHOTO MBIIUICHUS;, BUABl JIEATEIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHWS, €ro HWHTEpHpeTanud, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX W PEATbHBIX KU3HCHHBIX YCIOBHUSX;
00ecreynBalOT BO3MOKHOCTh YCIIEITHOTO OOYYEHHS Ha CIEAYIOIEM YpPOBHE
oOpa3oBaHUs.

K xoHuy oOyuenuss ¢ 8 kaacce y oOyuyarmierocss OyayT chopMUpOBaHbI
CIIEYIONTUE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMUU Ha YIIyOJEHHBIM
YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX TOHSTHUM: aToM, MOJEKYJa,
XUMHUUYECKUN DJIIEMEHT, METajUl, HEMETaul, aUIOTPOIus, MHPOCTOE BEILIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJIsIpHas Macca, KOJMYECTBO BEIECTBA, MOJb,
MOJISIpHas Macca, MaccoBas JOJs XUMHUYECKOro JJIEMEHTa B COEIUHEHUW,
MOJISIPHBIN 00BEM, OTHOCUTEIbHAS TUIOTHOCTh Ta30B, OKCHUJI, KHCIIOTa, OCHOBAHUE,
colib, amMOTEepHBIN OKCcHA, amM(pOTEPHBIA THUIPOKCHA, XHUMHYECKas PpEeaKIlus,



KJIacCU(pUKaLUsl peaklUui: peakluu COEINHEHUs, PEAKIUN Pa3I0KEHUs, peaKLUU
3aMEIICHUs, peakluu OOMEHa, PK30- U SHIOTEPMHYECKHE PEaKIHU; TEIIOBOU
3p¢deKT peakuu; AIpo aToMa, dJIEKTPOHHBIM CJIOH aroma, aTOMHas OpOHUTAalb,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs M HEMOJSpHas KOBAJICHTHAS CBS3b,
WOHHAas CBf3b, WOH, KAaTHMOH, AaHWOH, pAacTBOpP, MaccoBas JOJI1 BEIIECTBA
(mpolleHTHAas KOHLEHTpalus) B pacTBOpPE, MOJSPHAs KOHILEHTpPAallMs BEILIECTBA B
pacTBoOpe;  BIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCICHUS, OKUCIUTEIH U
BOCCTAHOBUTEIH, OKHCJICHHE 51 BOCCTAHOBJICHHE, OKHCIIUTEJIBHO-
BOCCTAHOBUTENbHBIE PEAKIIMH, METO/ 3JIEKTPOHHOTO OajaHca;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX IOHSITHH H
IIPUMEHSATH 3TH MOHATHS IPY OIMCAHUU BELIECTB U UX MIPEBPALLCHMIA;

UCIOJIb30BaTh XMMHUECKYIO CUMBOJIMKY JJISl COCTaBJIEHUSI (DOPMYI BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENIEHb OKUCJCHHS 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAJICKHOCTD
BELIECTB K OINpEIeIEHHOMY KJacCy COeIUHEHUH 1o (opMyiaM, BUIbl XUMHUUECKON
CBSI3U (KOBaJEHTHON U NOHHON) B HEOPTaHUYECKUX COCTUHEHUSX;

pPAacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MACChl BEIIECTB, ITOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHOU
TEOPHH, 3aKOHA ABOTAJPO U €ro CIEACTBUM, NPEACTABICHUN O HAyYHBIX METOAAX
NIO3HAaHHSA, B TOM 4YHUCJIE OKCIHEPUMEHTAIBHBIX M TEOPETHYECKUX METOAaxX
UCCJIEIOBAHMS BEIIECTB U U3yUYECHHS] XUMUYECKUX PEaKLUid;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJIMYECKOM 3aBHUCHUMOCTU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX NoyiokeHus B [lepuonnueckoit cucreme:

ONHKCHIBATh UM XapakKTepu3oBaTh TabiumuHyto ¢opmy I[lepuognueckoi
CUCTEMBI XMMHYECKUX AJIEMEHTOB: pa3jiudarh MOHATUS «IJIaBHas noArpynna (A-
rpynna)» u «nobounas noarpymnmna (b-rpymnmna)», «Manbie nepuoab» U «O0JbIINe
NEPUOIBI»;

COOTHOCUTH 0003Ha4YeHMsI, KOTOpble UMeroTcsi B Tabnuue «llepuonnyeckas
cucreMa xumuyeckux oanemeHtoB J[. M. MenngeneeBa»y, ¢ 4YUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMYECKHX JJIEMEHTOB (COCTaB W 3apsik
a1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PacHpeIeICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpesneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, IOAYPOBHSIM U
opOUTaISIM aTOMOB MEPBIX YETHIPEX MEPUOJIOB;

KJIaCCU(PUIIMPOBATh XMUMHYECKUE DSJIEMEHThI, HEOPraHWYEeCKUE BEIIECTBA,
XUMUYECKHE peaklnu (10 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 110
TeroBoMy 3G DexTy);



XapakTepu3oBaTh (ONMUCHIBATh) (U3MYECKME U XHMMHUYECKHE CBOMCTBa
MPOCTBHIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPOA, BOJbI, O0IINEe XUMUIECKUE
CBOMCTBa OKCHJOB, KUCJOT, OCHOBaHHI M COJIEH, T€HETUYECKYIO CBSI3b MEXKIY
HUMHU, TIOATBEPXKIAs MPUMEpPaMU MOJEKYISIPHBIX YPaBHEHH COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

OMKCHIBATH POJIb KUCIOPO/a, BOJOPOAA U BOJBI B MPUPOJHBIX IMpolieccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTIOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSICHATh W TPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHUSA, BO3MOKHOCTH TPOTEKAHHWS XUMHUYECKUX NPEBpPAIICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJTFO XUMHUYECKOTO 3JIEMEHTa B COSIUHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOTO JJIEMEHTa M0 (opMylie COeaUHEHUS, HAXOIUTh
npocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIEHTPAIMIO BEIECTBA B
pacTBope, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKON peaKIuy;

MIPUMEHSATh OCHOBHBIE OIEPAIlUU MBICIUTEIBLHOW JMEATEILHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIUIO, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3M — I  M3YyYEeHHS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIINi, eCTECTBEHHO-HAYYHbIE METOJbI TTO3HAHUS — HAOIIOACHHE,
U3MEpPCHHE, MOJACIUPOBAHUE, DKCIEPUMEHT (peadbHBIA W MBICICHHBIA) — IS
OCBOCHHMSI YIEOHOTO COJICPKaHMUS,

pacKpbIBaTh  CYIIHOCTh TPOIIECCOB OKHUCICHHWS W  BOCCTAHOBIICHUS,
COCTABJISITh YPaBHEHUS TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(METOIOM DJIEKTPOHHOTO OanaHca);

YCTaHABJIMBATh CBS3W MEXKAY pEabHO HaOMI0MaeMbIMA XUMHUYCCKUMU
SIBJICHUSIMH ¥ TIPOIIECCAMHU, TTPOMCXOISIIMMHI B MAaKpO- U MUKPOMHUPE, OOBACHATH
MPUYUHBI MHOTOOOpa3us BEHIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

coOmomaTe TpaBwia  Oe3omacHoW  paboThl B jabopaTopuu  TpH
WCITOJIb30BAaHUN XUMHUYECKONH TIOCYIbl M OOOpyJOBaHUWS, a TakkKe IpaBHiia
oOpalieHusl ¢ BEHIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB M TMPAKTUYECKUX PAOOT MO TOJYYCHHUIO U COOMPAHHIO
ra3000pa3HbIX BEIIeCTB (BOJAOPOAA U KHUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONPENICJIEHHONM  MAacCOBOM  JOJIEM  PACTBOPEHHOIO  BEIIECTBA, PELUICHUIO
OKCIIEPUMEHTABHBIX 3afa4 10 TeMe «OCHOBHBIE KJIACCHl HEOPraHWYECKHUX
COCJIMHCHUI;



JEMOHCTPUPOBATh  BJIQJICHHE OCHOBAMH  XMMHYECKOM TIpPaMOTHOCTH,
BKJIIOYAIONIEH yMEHHUsI 0€301acHOro oOpalieHus: ¢ BEeIIeCTBaMH, UCIOJIb3yeMbIMU
B MOBCEIHEBHOM >KM3HU, a TaK)K€ 3HAHME MPABUII MIOBEICHUS B LIETSAX COEPEIKEHUS
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwarormierocs OyayT copMHUpPOBaHBI
CIICMYIONTUE TIPEAMETHBIC PE3yNbTaThl HW3YYEHUS XUMUW Ha YTIyOJeHHBIM
YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUECKUN IIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHUCIICHHUSI, XUMUYECKasl peakius, TErIoBou 3PeKT peakiyu, MOIb, MOJSPHBIN
00BEM, pacTBOp;

ANEKTPOJIUTBI, HEANEKTPOIUTHI, ANEKTPOJIUTHUECKAS] TUCCOLMALNS, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHMbIE PEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKUCJIEHHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aJIoTponusi, amM(pOTEPHOCTH,
XUMHUYECKasi CBs3b (KOBaJEHTHAsi, MOHHAs, METaJUIMYecKas), MEXMOJEKYISIpHbIC
B3aMMOJICUCTBUS (BOJOpOAHAs CBsi3b, cuiibl BaH-nep-Baanbca), komruiekcHbIe
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 0ObEMHO-
[EHTPUPOBAHHAS KyOuueckas, IpaHeLIeHTPUPOBaHHAS KyOuueckas,
reKCcaroHajibHas IUIOTHOYINAKOBaHHAs), KOPPO3Hs METAJIOB, CIUIABBI; CKOPOCTh
XUMHUUYECKON peakluu, KaTalnu3, XUMUYECKOE PABHOBECHUE, PJIEMEHTbl XUMUYECKON
TEPMOJUHAMUKH KaK OJJHOM U3 TEOPETUUECKUX OCHOB xumuu; 11IK;

WUTIOCTPUPOBATh  B3aMMOCBSA3b  OCHOBHBIX XUMHUUYECKUX TIOHSATUH U
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

UCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBIEHUSI (POPMYJ BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINN;

ONpENENATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XMMHUYECKUX 3JIEMEHTOB B
COEJIMHEHUSX Pa3IMYHOr0 COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEACICHHOMY
KJIacCy CO€IUHEHUN 1o (opMynaMm, BHUJIBl XHMHYECKOW CBSI3M (KOBaJICHTHOM,
MOHHOM, METAJUIMYECKOW) B HEOPraHMYECKHUX COEAUHEHUSIX, 3aps] HOHA IO
XUMUYECKON (hopmysie, XxapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKHUX
COEJIMHEHUM, TUIT KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATH €r0 MOHUMAaHUE:!

ONMMCHIBATh W XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuogmaeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3lnyaTh MNOHATHS «A-Tpynmna» u «b-
rpynmnay, «Majible Mepruoib» U «OOJIbIINE MEPUOIBI»;



OOBSCHATH CBA3b TMOJIOKEHUS HyeMeHTa B llepuoguueckoil cucreme c
pacrmpesieiecHueM DJIEKTPOHOB MO HHEPreTUYECKUM YPOBHSM, IMOAYPOBHSIM H
OpOUTANISIM aTOMOB MIEPBBIX YETHIPEX MEPUOJIOB;

BBIJICIISITh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB DJIEMEHTOB M MX
COEIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJIOB) B Mpejesiax MaJIbIX MEPHOJIOB U TJIABHBIX MOJTPYIII C
Y4€TOM CTPOCHHUSI UX aTOMOB;

PacCKpbIBaTh CMBIC TEOPHUH AIEKTPOJIUTHUECKON TUCCOIUAINK, 3akoHa ['ecca
U €ro CIJEICTBUHM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW pEaKIMW, HampaBJICHUS CMEIICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHTBhI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO
TeI10BOMY 3(PdeKTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO HU3MEHEHUIO
CTENICHEH OKMCICHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YaCTHUIO
KaTanu3aropa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEPXkAas 3TO OMHCAHUE
NpuMepaMH  MOJICKYJIIPHBIX M HOHHBIX  yYPaBHEHHM  COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKITil;

COCTaBIISAITh YPABHEHUS: SJIEKTPOJIUTHUUECKON AUCCOLMALINH KUCIIOT, HIEI04Yeh
U COJIeH; TIOJHBIE W COKpAIlEHHbIE YpPaBHEHHUS PEAKIUA HOHHOTO OOMEHa;
peakiui, TMOATBEPKIAIOIMIUX CYIIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKkpbiBaTh  CYHIHOCTh MPOLECCOB THAPOIM3a COJIEM MOCPEACTBOM
COCTaBJICHUSI KPATKUX HOHHBIX W MOJIEKYJSIPHBIX YPABHEHUN pPEaKIUi, CYIIHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIM  TMOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUif;

MPEACKA3bIBATh XapaKTep CPelbl B BOJHBIX pacTBOpPax COJIEH;

XapakTepu3oBaTh (OMUCHIBaTh) (DU3UYECKME U XHMHYECKHE CBOMCTBA
MIPOCTHIX BEMIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHuit, 60op, a3ot, ¢pocdop,
cepa, XJop, HATPUM, KaJvii, MarHuu, KaJbl{Uii, aJIIOMUHUH, KEIE30, MEJb, LIMHK,
cepedbpo) U 00pa30BAHHBIX MMHU CIIOKHBIX BEIIECTB, B TOM YHCJI€ MX BOJHBIX
pacTBOpOB (aMMHaK, XJIOPOBOJIOPOJI, cepoBomopon, okcuabl yriaepoaa (I, 1V),
kpemuus (1V), asora (I, I, I, 1V, V) u docdopa (I, V), cepsr (IV, VI),
CepHHUCTas, cepHas, a3oTHas, ¢docdopHas, yrojbHass, KPEMHHEBas KHUCIOTHI,
okcuabl U ruapokcuabl MetamioB |A—IIA-rpynmn, amomunus, meau (1), nunka,
xenesa (11 u 11));



MOSICHATH COCTaB, OTHENbHBIE CMOCOOBI MOJTYYEHHUSI U CBOMCTBA CIIOKHBIX
BEIIECTB (KUCIOPOJCOAEpKAIINE KUCIOThl XJIOpa, a30THCTas, OOpHas, yKCycHas
KHCJIOTHI M MX coju, rajoreHuansl kpemuus (IV) u docdopa (11l u V), okcun u
ruapokcut xpoma (111), mepmanranar xanus;

OIKCHIBATh POJIb BAXKHEUIINX U3Y4aeMbIX BEIIECTB B MPUPOTHBIX MpOIEccax,
BIIUSIHUE HA UBbIE OPTraHU3Mbl, IPUMEHEHHE B PA3JIMYHBIX OTPACIISX IKOHOMHUKH,
UCITIOJIb30BAHUE JJI CO3/IaHUS COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTUM;

IPOBOANUTH PEAKIUH, MOATBEP)KIAIONINE KAYECTBEHHBIM COCTaB pa3iMYHBIX
BEIIECTB, PACIO3HABATH OIBITHBIM IyTEM COJEP)KAIMECS B BOAHBIX PAacTBOpax
WOHBL: XJIOPUA-, OpoMua-, HOAWA-, cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbdurt-, cynbpua-, HUTpAT- WU HUTPUT-HUOHBI, THUIPOKCHUA-UOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJblUs, aIOMUHUS, *kene3a (2+) u xeneza (3+), menu (2+),
IIUHKA,

OOBSICHATH M MPOTHO3UPOBATH CBOMCTBA BAKHEHIIIMX M3y4aeMbIX BELIECTB B
3aBHCHUMOCTH OT UX COCTaBa U CTPOCHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUUYECKHUX MPEBPAICHUIN B Pa3IUYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKH;

BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COCAMHEHHUS, MAaCCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE, MOJBHYIO JIOJI0 XUMHYECKOIO »JJIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIEHTPAIlMIO BEIIECTBA B pPAcTBOPE, HAXOIUTh
IpoCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJNUTH PACUETHI MO YPABHEHUSIM XUMHUYECKHX PEAKIMA C y4ETOM HEeJO0CTaTKa
OJTHOTO U3 PEareHTOB, MPAKTUYECKOTO BbIXOAA MPOJYKTa, 3HAYEHHs TEIIOBOTO
s dekra peakiuu, onpeaesIsiTh COCTaB CMECEH;

coOmogaTh mpaBuia  Oe3omacHoW  paboThl B jabopaTopuu  IpH
UCTIONb30BaHUU XMMHUYECKOM TOCyAbl M O0OpydOBaHHS, a Takke IMpaBHiia
oOpamieHusi ¢ BEHIECTBAMU B COOTBETCTBUM C HMHCTPYKUUSIMH BBITTOJHEHHUS
7a00paTOPHBIX OMBITOB M TMPAKTUYECKUX PAOOT MO TOJYYCHHUIO U COOMPAHHIO
ra3ooOpa3HbIX BeEUIECTB (aMMHaka M YIJIEKUCIOrO raza) M PELICHUIO
DKCIIEPUMEHTAJIBHBIX 3a7ad MO0 TeMaM Kypca, TMpEACTaBIsATh pPe3yJIbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpadUKOB, TAOJIUI] U BBISIBISATH
IMIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIHHOU JEATEIHHOCTH (aHAIHU3 |
CHUHTE3, CpaBHEHHE, O0O0O0OIIEeHHWEe, CHUCTEMATU3aIlMI0, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€i) MPU M3yUYEHHH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIQ/IETh €CTECTBEHHO-HAYYHBIMA METOJIaMU TIO3HaHMsI (HAONII0IeHNe, H3MEPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEabHbIA U MBICIICHHBIN );



OpUMEHSATh  MpaBuja  0e30macHOro  oOpallleHusT €  BEIIeCTBaMH,
UCIIOJIb3yEeMbIMM B TIOBCEJHEBHOM IKU3HM, TIpaBWIa TOBEJACHUS B LEIAX
cOepexxeHusi 370pOBbSl W OKPYXKAIOIIEW NPUPOIHON Cpenbl, MOHUMAaTh Bpea
(OmacHOCTh) BO3ACHCTBHS HAa JKUBBIE OPTraHU3MBI OIPEJCICHHBIX BEIIECTB,
MOSICHATh HAa MPUMEPAX CIIOCOOBI YMEHBIICHUS W MPEAOTBPAIIECHUS MX BPEIHOTO
BO3JICHCTBUSI, 3HAUCHHE KUPOB, OEIKOB, YTIEBOAOB JIJIsi OpraHU3Ma YeJI0BEKa;

UCII0JIb30BaTh TOJIyYCHHBIEC MpeACTaBieHUs o cdepax mnpodeccruoHambHOM
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU TEXHOJIOTUSIMU, KAK OCHOBY
U1l Ipo(heCCHOHANBPHON OpUEHTAlMA W JIJII OCO3HAHHOTO BBIOOpA XWMHH Kak
npoHIIBHOTO TIpeAMeTa MPU TPOJOKECHUU OOyYCHHS Ha YpPOBHE CPEIHETO
oOurero oOpazoBanus;

Y4aCTBOBATh BO BHEYPOUHOW MNPOEKTHO-UCCIEAOBATEIBCKON NESITEIBbHOCTH
XUMHUYECKOM M XUMHKO-IKOJIOTUYECKOW HAMpaBICHHOCTH, MPUOOPECTU OIBIT
MPOBEJICHUS YUEOHBIX UCCIEAOBAHUN B YCIOBUSX 00pa30BaTEIbHBIX OpraHU3aIui,
a TaKXe opraHu3anui (IIEHTPOB) JOMOIHUTEIBHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB u JaekTpoHHbIe (HU(pPOBbHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumusi — BaKHast 00J1acTh
1.1 eCTeCTBOSHaHUH o 7 0 2 IHOK https://lesson.edu.ru/04/08
MPAKTUYCCKOU ACATCIILHOCTHU
YeJIoBeKa
B
1.2 CHLECTBA T XHMITHECKHE 15 2 0 IHOK https://lesson.edu.ru/04/08
peaKIuu
Uroro no pazueny 22
Pa3znen 2. BaxxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BelleCTB
Bosznyx. ITo € 0 raszax.
21 A%, TIOWITHE O Tasax 15 1 1 LIOK hitps://lesson.edu.ru/04/08
Kucnopon. Oxcuabt
B !
2.2 OAOPOAL. LIOWATHE O KueioTax 8 1 1 IHOK https://lesson.edu.ru/04/08
" COJIIX
Boga. P N 0
2.3 OA8. TACTBOPEL LIOWATHE O 14 1 1 IHOK https://lesson.edu.ru/04/08
OCHOBaHUSX
OCHOBHBIE KJ1acC
2.4 HOBHBIC [U1ACCRT 5 15 1 1 LIOK hitps://lesson.edu.ru/04/08
HEOPTaHNUYCCKUX COCIUHCHUN
Hroro no paszneny 52

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

Ilepronnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 16 LIOK https://lesson.edu.ru/04/08
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue atoma
XumMudeckas CBs3b.
3.2 OKHUCIUTENBHO- 11 IHOK https://lesson.edu.ru/04/08
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Hroro no pazgeny 27
PesepBHOE Bpems 1 OK https://lesson.edu.ru/04/08
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3nen 1. BemecTBO M XMMHU4YecKasi peaKkiusi
11 [ToBTropenue u yriyOiaeHne 3HaHHA O 7 HOK
' BEIIECTBE https://lesson.edu.ru/04/08
OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS IHOK
1.2 . 12 1 1
XUMHYECKHUX PEaKUi https://lesson.edu.ru/04/08
13 DJIEKTPOJIMTHYECKAS JUCCOIALIMS. 11 1 9 1HOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://lesson.edu.ru/04/08
Hroro mo pazueny 30
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
51 OO61mas xapakTepUCTHKa XUMUYECKUX 7 1 I[HOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://lesson.edu.ru/04/08
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 8 LOK
' ' https://lesson.edu.ru/04/08
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX 10K
2.3 VA- A 10 1
OJICMEHTOB FpYmIEL. A3OT, docop H nx https://lesson.edu.ru/04/08
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX 10K
24 IVA- . 11 1 2
3HeMeHTVOB TPYIIEL. YTIepost o https://lesson.edu.ru/04/08
KpeMHUH, ux coequHerus. bop
Hroro 1o pasneny 36



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

Pa3zgen 3. MeTasIbl M UX COeAUHEHU A

. HOK
3.1 06
HHE CBOMCTEA METaILIon o https://lesson.edu.ru/04/08
. HOK
3.2 B 1 2
QKHEHIITNE METAJUTBI U UX COCAMHEHUS 3 https://lesson.edu.ru/04/08
Hroro no pazgeny 22
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
41 BemecTBa 1 maTepuansl B KU3HU YEIOBEKA. 2 1HOK
' OCHOBBI 2KOJIOTHYECKOM TPaMOTHOCTH https://lesson.edu.ru/04/08
Htoro no paznemny 2
Pa3nen 5. O600menune 3HaHMii
51 [ToBTOpeHue n 06001IEHE 3HAHUI 12 5 LIOK
' OCHOBHBIX pa3/eoB KypcoB 8—9 kiaccoB https://lesson.edu.ru/04/08
Hroro no pazgeny 12
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 11



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IlpakTuuyeckue
n/n Bceero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypenI
[Ipenmer xumuu. Poiap XuMuM B 5KU3HU
gyenoBeka.[lonsarue 06 nucropun LIOK
1 BO3HUKHOBCHHMS M PAa3BUTHS XHMHH. 1 0 0
P 05.09.2024  https://lesson.edu.ru/04/08
Xumus B cucreme Hayk. PK.
HeBuHHOMBICCK - TOPOJ XHUMUKOB.
Tena u BemecTra. PU3NUECKUAE U
2 XUMHYECKHE CBOMCTBA BEIIIECCTB. 1 0 0 LOK
06.09.2024  https://lesson.edu.ru/04/08
dusnyuecKrue 1 XUMUUECKHUE SIBJICHUSI.
[ToHsITHE O TEOPETUYECKUX METO/IAX
MO3HAHMS B €CTECTBEHHBIX HAYKAX.
HcTounuku XuMH4ecKkoi HHpOopMaIum.
[IpencraBneHus: 0 HAYYHOM MO3HAHUU Ha
3 SMIUPUYECKOM YPOBHE: HaOJI0IEHHE, 1 0 0 [HOK
U3MEpEeHHe, SKCIIEPUMEHT, 06.09.2024  https://lesson.edu.ru/04/08
MozenupoBanue. [Tonsitue o MeTogax
paboThl ¢ XMMUYECKUMU BEIIECTBAMHU.
O6opynoBaHue NIKOJIBHON XUMUYECKOU
nabopaTtopuu
[IpakTrueckas padorta Ne 1 mo teme
4 "[IpaBusia paboThI B 1aOOPaTOPUH U 1 0 1 LIOK
npuéMsbl 00paleHus ¢ 1ab0paTOPHBIM 12.09.2024  https://lesson.edu.ru/04/08

obopynoBanuem"



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

Yucrele BemecTsa U cmecu. CriocoObl

1IOK

> paszieneHus CMeceH. 13.09.2024 | https://lesson.edu.ru/04/08
[TpakTuyeckas padora Ne 2 o teme LIOK

6 "Pasnenenue CMeceHU(Ha 1PHMEpE 13.09.2024  https://lesson.edu.ru/04/08
OUYMCTKHU NTOBapEHHOU coyn)"
ATOMBI 1 MOJIEKYJIbl. XUMHYECKHE

7 3JIEMEHTBI. ATOMHO-MOJICKYJISIpHAs HOK
teopusi. XKuznb u nearensHocts M.B. 19.09.2024  https://lesson.edu.ru/04/08
JlomonocoOBa.
[IpocTeie U ClI0KHBIE BEIIECTBA. 10K

8 Betmectsa monekys1apHoro n 20.09.2024 @ https://lesson.edu.ru/04/08
HEMOJIEKYJISIPHOTO CTPOCHHUS.
Xumudeckas popmyna. BaneHTHOCTD
aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH 1OK

o HOCTORTETBA CoCTaBd BEMECTE. 20.09.2024  https://lesson.edu.ru/04/08
Omnpenenenue BaJJICHTHOCTH aTOMOB T10
(dbopMynaM OMHAPHBIX COSTUHEHHM.

10 Konrtponsnas padora Ne 1 o teme: [HOK
"[lepBoHavyaIbHbBIE OHATUSA XUMHUH" 26.09.2024  https://lesson.edu.ru/04/08
Pabora Hax ommbkamu. OTHOCUTENbHAS
aToMHas Macca. OTHOCUTENbHAs

11 MOJIEKYJIIpHas Macca. Berancnenus [HOK
OTHOCHUTEJIHOM MOJIEKYJISIPHON Macchl, 27.09.2024  https://lesson.edu.ru/04/08
MOJIIPHOM Macchl, MacChl BEIIECTB U
KOJIMYECTBa BEIIECTRA.
MaccoBas 10J1s1 XUMHYECKOTO JIEMEHTa

12 B CO€IMHEHUHU. BrIunciieHne MaccoBou [HOK
JI0JIA XUMUYECKOT0 3JIEMEHTA 110 27.09.2024  https://lesson.edu.ru/04/08

(bopmyse coeTMHEHNUS.
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Haxoxxnenne npocreiieid hopmyIbt

13 BEIIECTBA 10 MACCOBBIM IOJISIM HOK
H A 03.10.2024  https://lesson.edu.ru/04/08
3JIEMEHTOB
KonnuectBo BemecTBa. Moub.
14 B3anmocBA3b KOJNIMYECTBA, MACCHI U HOK
YHUCJIa CTPYKTYPHBIX €IMHUI] BEIIECTBA. 04.10.2024 = https://lesson.edu.ru/04/08
Mosipaast Macca BEIECTB.
15 MouJibHast 40JISI XUMUYECKOTO 3JIEMEHTA B LHOK
COEINHEHNH 04.10.2024 = https://lesson.edu.ru/04/08
Haxoxnaenue npocreiimien GopmyIibt 10K
16
BEHIECTRA O MOJIBHBIM AOIAM 10.10.2024 | https://lesson.edu.ru/04/08
3JIEMEHTOB
XUMHUYECKHE ABIEHUI. XUMUUYECKast
17 €aKIUI U €€ IPU3HAKU. 3aKOH HOK
peartl P i 11.10.2024  https://lesson.edu.ru/04/08
COXpaHEHHUs MacChl BEIIECTB.
18 XHUMHYECKUE ypaBHEHM. THIIbI [HOK
XUMHUYECKUX YpaBHEHHH. 11.10.2024 = https://lesson.edu.ru/04/08
Pacy€Thl Mo XMMHUYECKUM ypaBHEHUSIM 1OK
1
9 KOTIHCCTBA H MACCBI HEXOJTHDIX BEMECTB 17.10.2024 | https://lesson.edu.ru/04/08
WJTU TIPOJTYKTOB PEAKIIUN
Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKOHN peaklnu: KOJIHYeCTBa
20 BEILIECTBA, MACCHI IO U3BECTHOMY HOK
’ 18.10.2024  https://lesson.edu.ru/04/08
KOJIMYECTBY BEIIECTBA, MAaCCE PEareHTOB
WJTU TIPOJTYKTOB PEAKITUN
o [HOK
21
Obobmenwe 1 CHCTEMATH3AIM SHAHMI 18.10.2024  https://lesson.edu.ru/04/08
22 KonTponbnas padora Ne 2 o teme [HOK
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"BeriecTBa 1 XUMHUYECKHE peakun" 24.10.2024  https://lesson.edu.ru/04/08
Pabota Hax ommbkamu. Bozmyx —
cMmech ra3oB. [lonstue o razax. 3akoH LIOK
2 A .M i . PK.
3 porazpo. Mosaputi 00ben rasos 25.10.2024  https:/lesson.edu.ru/04/08
ATtmochepa roposa HeBuHHOMBICCKA.
DKOJIOTMYECKUH TIOCT ropo/a.
Boruncnenus o6bpéma, KoauuecTBa
24 BEILIECTBA ra3a 10 U3BECTHOMY €T0 HOK
. Y 25.10.2024 = https://lesson.edu.ru/04/08
KOJINYECTBY BEUIECTBA, 00bEMY
OTtHocuTeNnbHAS ITIOTHOCTH Ta30B.
25 Brruncnenme OTHOCUTENBHON TIOTHOCTH LIOK
07.11.2024  https://lesson.edu.ru/04/08
ra3os.
OrnpeneneHre OTHOCUTEIIbHOM
26 MOJIEKYJISIPHOI Macchl ra3000pa3HOro [HOK
BEIIIECTBA 10 U3BECTHOW OTHOCUTEIHLHOMN 08.11.2024  https://lesson.edu.ru/04/08
IJIOTHOCTHU
OObEMHBIE OTHOILIEHUS Ta30B MIPU
97 XUMHUYECKHUX peaklusx. Beraucnenus [HOK
00BEMOB Ta30B MO YPaBHEHUIO 08.11.2024  https://lesson.edu.ru/04/08
XUMHUYECKOHN peakIlnu.
28 Kucnopon — anmemeHT u mpoctoe [HOK
BEIECTBO 14.11.2024  https://lesson.edu.ru/04/08
Oxkcunbl. PK. Oxcuppl a3ota u cepsl B 1IOK
2 .
o BLIOPOCAX MPOMBIILICHHOTO CEKTOpa I 15.11.2024  https://lesson.edu.ru/04/08
HeBunHOMBICCKA.
30 CriocoObl osTyuyeHHs KUCIOPOaa B HOK
nabopaTopuu ¥ MPOMBIIIIIEHHOCTH 15.11.2024  https://lesson.edu.ru/04/08
31 [IpakTuueckas pabora Ne 3 o Teme [HOK
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"Tlony4deHue 1 coOMpaHue KUCIOPO/a, 21.11.2024  https://lesson.edu.ru/04/08
HU3y4YECHHUE €ro CBOMCTB"
32 Kpyrosoport kucinopo/a B npupojie LOK
22.11.2024  https://lesson.edu.ru/04/08
33 O30H — ayuIoTponHas MOAU(PUKALIHS HOK
KHCJIOpOJa 22.11.2024  https://lesson.edu.ru/04/08
TemnoBoit 3¢ ekt xumMuaeckoit 10K
34 DAL, TEPMOXHMMITHSCIHE YPABHEHMA, 28.11.2024  https://lesson.edu.ru/04/08
9K30- ¥ SHJO0TEPMHUYECKHUE PEAKIIIU
TommmBo. Mcnions3oBanue yris u
MeTaHa B Ka4eCTBE TOILIUBA.
35 3arpsisHeHue Bo3ayxa. PK. [HOK
Hesunnombicckas 'POC, ee 3naueHue u 29.11.2024 | https://lesson.edu.ru/04/08
BIIUSTHUE HA SKOJIOTMUYECKYI0 OOCTaHOBKY
B . HeBUHHOMBICCKE.
Brruncnenus mo ypaBHEHUSM
XUMHYECKON PeaKIny: KOJTHIECTBA
36 BeIlleCTBa, 00bEMA, MACChI 110 [HOK
U3BECTHOMY KOJIMYECTBY BEILECTBA, 29.11.2024  https://lesson.edu.ru/04/08
00BEMY, Macce peareHToB WK
MIPOJYKTOB PEAKIIUU
37 Kontponbnas padota Ne 3 mo teme: [HOK
"Bo3ayx. Kucnopoa. Oxcuasr" 05.12.2024  https://lesson.edu.ru/04/08
38 Pabota nax ommbkamu. Bogoponx — HOK
AJIEMEHT M TIPOCTOE BEIMIECTBO 06.12.2024  https://lesson.edu.ru/04/08
39 CriocoOsI osTydeHus BOAOPOa B [HOK
nabopaTopuu ¥ MPOMBIIIIIEHHOCTH 06.12.2024  https://lesson.edu.ru/04/08
40 [IpakTrueckas padota Ne 4 o Teme [HOK
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"TlonyueHue 1 coOrpaHue BOJ0OPOA, 12.12.2024  https://lesson.edu.ru/04/08
HU3y4YECHHUE €ro CBOMCTB"

41 Hcnonb3oBanue BOAOPO/Ia B KAYECTBE HOK
TOILIUBA 13.12.2024  https://lesson.edu.ru/04/08
[lonstue o kucnorax u cojsax. Cocras

42 kucnot u coneil. PK. Munepanbsbie [HOK
ynobpenus - npoaykuus AO 13.12.2024  https://lesson.edu.ru/04/08
"HeBuHHOMEICCKHH A30T".
Brruunciaenuns o0béMa, KOJIMYECTBA

43 BEIIECTBA raza Mo U3BECTHOMY €To [OK

R 19.12.2024  https://lesson.edu.ru/04/08

KOJIMYECTBY BEIIECTBA WU 00BEMY

42 Beruncnenus 006EMOB ra3oB 10 [HOK
YPaBHEHHUIO XUMHYECKON peaKInu 20.12.2024 @ https://lesson.edu.ru/04/08
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKON PEAKIIUU: KOJTUYECTBA

45 BEIIECTBa, 00HEMA, MACCEHI I10 LHOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA, 20.12.2024  https://lesson.edu.ru/04/08
00BEMY, Macce peareHToB WIn
MIPOJIYKTOB PEAKLIUU
Kontponbnas padota Ne 4 mo teme: 10K

46 Baskiieiiuine HpeﬂCTaBmiHH 26.12.2024  https://lesson.edu.ru/04/08
HEOPraHUYEeCKHUX BEIIECTB'".
Pabora Hag ommOkamu. Pusnyeckue
CBONCTBa BOJbl. Boga B nmpupoze.

47 AHaJIN3 U CUHTE3 — METObl H3yUEHUS LHOK
COCTaBa BOJBI. XMMHUYECKHUE CBOICTBA 27.12.2024 @ https://lesson.edu.ru/04/08

Bojwl. PK. Peka KyOansb, ee
HKOJIOTHYECKOE COCTOSIHUE.
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PactBopsl. PacTBOpHMOCTE BEECTB B

[TOK

48
BOJE 27.12.2024  https://lesson.edu.ru/04/08
Hacebiiennbie ¥ HeHACHIICHHBIE, 10K
49 KOHIIEHTPUPOBAHHBIE U pa30aBICHHbBIC
HEHTPHP PashaBIICHIEt 09.01.2025  https://lesson.edu.ru/04/08
pacTBOpbI
CriocoObI BhIpayKEHUSI KOHIICHTPALIUU
50 pacTBOPOB: MaccoBas J0JIst HOK
PacTBOPEHHOTO BEIIECTBA, MOJISIpHAs 10.01.2025  https://lesson.edu.ru/04/08
KOHIICHTpAIUs
[IpakTuueckas padbora Ne 5 o Teme
"[IpuroroBiieHrE paCTBOPOB C
onpeacséHHON MacCOBOM J10Jei
51 PacTBOPEHHOTO LHOK
BemiecTBa.[I[puroroBnenrue pacTBOpOB € 10.01.2025  https://lesson.edu.ru/04/08
ONpeeNEHHON MOJISIPHOU
KOHIEHTPALUHUEN paCTBOPEHHOTO
BelecTna"
Brrunciienus ¢ ucnob30BaHUEM
52 TIOHSTHUS «MAcCOBast J0JIs BEIIECTBA B HOK
16.01.2025  https://lesson.edu.ru/04/08
pacTBope»
Boeruucnenus ¢ uCnosib30BaHUEM
53 MOHSATHUS «MOJIIPHAsE KOHIIEHTPAIUS HOK
. 17.01.2025  https://lesson.edu.ru/04/08
PacTBOPEHHOTO BEIIECTBAY
Ponb pacTBOpoB B pupoae U )KU3HU
yenoBeka. KpyroBopot BobI B Ipupo/Ie.
54 3arpsi3HeHue NpupoaHbIX Boa. OxpaHa [HOK
ouncTka mpupoAHbIx Boa.IlonsaTue 06 17.01.2025 | https://lesson.edu.ru/04/08

ocnoBanusax. PK. Ouncrka Boa B T.
HesunaoMebIccKe.
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BrlunciieHus ¢ UCnoJab30BaHUEM

55 rpaduKOB PaCTBOPUMOCTH ISl pacUETOB LIOK
23.01.2025  https://lesson.edu.ru/04/08
PacTBOPUMOCTH BEIIECTB
Brprunciienus ¢ uCnoap30BaHUEM
56 MOHSATHUS «MAacCOBasi JA0JIsl BEILIECTBA B HOK
24.01.2025  https://lesson.edu.ru/04/08
pacTBope»
Boruncnenus ¢ ucnoib30BaHUEM
S7 MOHATHUS «MOJISIpPHASI KOHLIEHTPaLUs HOK
" P Herban 24.01.2025  https://lesson.edu.ru/04/08
PacTBOPEHHOTO BEIIECTBAY»
. [HOK
58 6006
fobmeHye 1 CHCTCMaTH3AIM SHAHMH 30.01.2025  https://lesson.edu.ru/04/08
KonTponbnas padora Ne 5 o reme:
59 "Bomopon. Boma. PactBopbl HOK
L ' 31.01.2025  https:/lesson.edu.ru/04/08
OcHoBaHus
PaGora Hax ommOkamu. OKCHIBI: LOK
60
COCTAB, KIACCHPHIAIUIS, TPHBHATEHIC 31.01.2025 https://lesson.edu.ru/04/08
Ha3BaHUS
61 ITonyyenue u XMMUYECKUE CBOMCTBA [HOK
OKCHUIIOB 06.02.2025 @ https://lesson.edu.ru/04/08
62 [TonsiTHE O TUAPOKCHUIAX — OCHOBAHUSAX [HOK
U KACJIOPOJICOAEPKALINX KHCIIO0Tax 07.02.2025  https://lesson.edu.ru/04/08
63 DuU3NYECKUE U XUMUYECKUE CBOMCTBA [HOK
KHCJIOT 07.02.2025  https://lesson.edu.ru/04/08
ITonyuenune xucnor. PK. IIponssoacrso [IOK
64 i A
yreyceron KHCHOTI{ Ha AQ 13.02.2025  https://lesson.edu.ru/04/08
"HeBunHnomBbICCKH A30T".
65 Knaccudukanus ocHoBanuii. lllenoun, [HOK
UX CBOMCTBA U CIIOCOOBI MOTYyYESHHUS. 14.02.2025  https://lesson.edu.ru/04/08
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HepactBopumblie ocHOBaHMS, UX

1IOK

06 CBOMCTBA U CITOCOOBI TIOJTyUCHHSI 14.02.2025  https://lesson.edu.ru/04/08
[Tonsatue 06 ampOTEPHBIX THUAPOKCHIAX: 10K

67 XHMITHECIIE CBOHCT?a 1 HOqueHHe‘V 20.02.2025  https://lesson.edu.ru/04/08
[IpuMeHeHne BaxKHEUIINX OCHOBaHUI

68 Comu: cocraB, Ki1accupuKamus, LHOK
TPpUBHAILHBIE HA3BAHUSA 21.02.2025  https://lesson.edu.ru/04/08
du3nYeCcKre U XMMUYECKUE CBOMCTBA

69 coxneil. [lonyuyenue coneit. PK. L[TOK
[Tonyuenne ammuauHoi cenutpsl Ha AO 21.02.2025  https://lesson.edu.ru/04/08
"HeBunHombIicckuit A3ot".

70 I'enernueckas cBsi3b MEKy KilacCaMu [HOK
HEOPraHUYECKHX COCTMHCHHI 27.02.2025 @ https://lesson.edu.ru/04/08
[IpaxTnueckas padora Ne 6. Pemenue

71 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME HOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX 28.02.2025  https://lesson.edu.ru/04/08
COEIUHECHUIN»
Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKON PEAKIUU: KOJTUIECTBA

79 BEIIEeCTBa, 00bEMA, MAaCCHI IO HOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA, 28.02.2025  https://lesson.edu.ru/04/08
00BEMY, Macce peareHTOB UJIu
MIPOJIYKTOB PEAKLIUU
Brruucnenust Mmacchl MpoyKTa peakiuu
10 U3BECTHOU Macce OJHOrO U3

73 HCXOJHBIX BEIIECTB, B3ITOrO B BUJC HOK
pacTBopa, CoAepIKaIIero onpeaeaéHHY0 05.03.2025  https://lesson.edu.ru/04/08

MacCCOBYIO OOJIIO paCTBOpéHHOFO
BCIICCTBA
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Konrtponsnas padora Ne 6 o teme:

[TOK

74 "O
CHOBHHeuI:HaCCH HOOPTAIECix 06.03.2025  https://lesson.edu.ru/04/08
COeTMHEHU I
Pabora nag ommbOkamu. IlepBeie 1IOK
75
HOMBITKH KIACCHPUKALIMI XHMHCCKIIX 07.03.2025  https://lesson.edu.ru/04/08
3JIEMEHTOB
76 [ToHsTHE O TPYIIAX CXOIHBIX JIEMEHTOB HOK
12.03.2025  https://lesson.edu.ru/04/08
77 DNeMeHTHI, KOTOpbIE 00pa3yloT HOK
aM(pOTEepHBIC OKCHUJIBI ¥ THIPOKCHUIBI 13.03.2025 | https://lesson.edu.ru/04/08
78 [Tepuoanueckuii 3akoH. OTKpBITHE [HOK
[Tepuoanueckoro 3akoHa 14.03.2025  https://lesson.edu.ru/04/08
Kopotkonepuoanas u
JUTMHHOTIEpUOIHAS (POPMBI
79 [Teproandeckoii CUCTEMbBI XUMHUYESCKUX HOK
19.03.2025  https://lesson.edu.ru/04/08
anemenToB .M. Menneneesa. I1epuobl
Y TPYIIIIEI.
80 OCHOBHBIE CBEICHUS O CTPOCHUU HOK
aToMoB. CocTaB aTOMHBIX SIJIEP. 20.03.2025  https://lesson.edu.ru/04/08
81 N3oTombl Kak pa3HOBUAHOCTH aTOMOB [HOK
XUMHUYECKOTO JI€MEHTA 21.03.2025  https://lesson.edu.ru/04/08
OK
82 BITP 1
02.04.2025  https://lesson.edu.ru/04/08
DNEeKTPOHBI. DIEKTPOHHAS OPOUTATI. 110K
83 C)
HEPTETHACCIHE YPORRH 1 HOLYPORHM 03.04.2025  https://lesson.edu.ru/04/08
aroma, S-, p-, d-opouranu
84 DJNeKTPOHHBIE KOH(PUTYpaLUU U [HOK
3JIEKTPOHHO-Tpaduueckue GopMyIisl 04.04.2025  https://lesson.edu.ru/04/08
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aTOMOB

CtpoeHue 31eKTpOHHBIX 000J10YeK
aTOMOB NEePBbIX 20 XMMHUUECKUX

[HOK

8 anemeHTOB lleprouyeckoit cucteMbl 09.04.2025  https://lesson.edu.ru/04/08
J.N. MenneneeBa
3aKOHOMEPHOCTH U3MEHEHUS pajnyca

86 aTOMOB XMMHYCCKUX 3JICMCHTOB, HOK
METAJUIMYECKUX U HEMETAJUTMYECKUX 10.04.2025  https://lesson.edu.ru/04/08
CBOWCTB 10 TpyMIaM U Ieproiam
H3menenne cBOICTB coe ITMHEHNI 10K

87 RMITHCCIIT SICNICHTOR B HEpHOAax # 11.04.2025  https://lesson.edu.ru/04/08
rpymnmnax
XapakTepucTuKa XUMHUYECKOTrO

88 9JICMCHTA MO €TI0 MOJIOKCHHUIO B [HOK
[Tepuonuueckoit cucreme J1.1. 16.04.2025 | https://lesson.edu.ru/04/08
Menneneesa
3nauenue [leproauyeckoro 3akoHa 1

89 [Teproanueckoi CuCTEMbl XUMUYECKUX [HOK
JJIEMEHTOB JIJISl pa3BUTHS HAYKU U 17.04.2025  https://lesson.edu.ru/04/08
MPaKTHKU
KonTponbnas padota Ne 7 o reme:

90 "[lepuoanueckuii 3aK0H U [HOK
[lepuonnueckas cucteMa XMUMHUYECKUX 18.04.2025  https://lesson.edu.ru/04/08
snemenToB JI,U. Mengeneena"
Pabora Hajg ommoOKkamMu.

91 DIEeKTPOOTPULIATETBHOCTh XUMUYECKUX HOK
anemeHTOB. KoBasieHTHas moyisspHast 23.04.2025  https://lesson.edu.ru/04/08

cBa3b. KoBanenTHas HCMOJIsIpHAad CBA3b.
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1IOK

92 Hontast cosisb 24.04.2025  https://lesson.edu.ru/04/08

93 DJNEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI LHOK
BEIIIECTB 25.04.2025  https://lesson.edu.ru/04/08
Kpucrammmaeckue u amopdubie 10K

o4 BELLECTBA. THILL KPHCTAILIHHECKIX 30.04.2025  https://lesson.edu.ru/04/08
pEIIEeTOK.

[TpruumHBl MHOTOOOPA3Ms BEIIECTB, 10K

= SABHCHMOCTD CBOMCTE BEIECTE O 07.05.2025  https://lesson.edu.ru/04/08

COCTaBa M CTPOCHUS
HOK

% Crenes okucieHis 08.05.2025  https://lesson.edu.ru/04/08
OKHUCIUTEIIbHO-BOCCTAHOBUTEIILHbBIC
peakuu. XUMHYECKHUE YICMEHTHI -

97 OKHCIIMUTENHN U BOocCTaHOBUTENM. PK. HOK
OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC 14.05.2025  https://lesson.edu.ru/04/08
peaKuy NPy MOJTyYSHUU aMMHaKa Ha
AOQO "HeBunHOMEBICCKHIT A30T".

CocraBneHue ypaBHEHUN OKUCITUTEIHHO- 1IOK

%8 BOCCTAHOBHTCIBHBIX PEARii, METOA 15.05.2025  https://lesson.edu.ru/04/08
3JIEKTPOHHOTO OajaHca
Brruncnenus no ypaBHeHUSIM
XUMHUYECKOHN peaklnu: KOJIHUeCTBa

99 BEIIEeCTBa, 00bEMA, MAaCCHI IO HOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA, 16.05.2025  https://lesson.edu.ru/04/08
00BEMY, Macce peareHTOB WUJIu
MIPOJIYKTOB PEAKITUU

100 Boruncnenus npocreiimeit LOK

https://lesson.edu.ru/04/08
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MOJIEKYJISIPHOM (hOPMYJITBI BEIIECTBA 110 21.05.2025
HU3BECTHBIM MAaCCOBBIM JIOJISIM DIIEMEHTOB
o LHOK

101 Hrorosas kontpossuaz padora Ne 8. . 22.05.2025  https://lesson.edu.ru/04/08
Pabora Hag ommoOkamu. O0001eHe 1 10K

102 CHCTEMATH3AIIHA SHAHHI 32 Kype 8 1 23.05.2025 @ https://lesson.edu.ru/04/08
KJacca.

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
ara uu¢poBbIe
Ne n/m Tema ypoka KonTpoabubie IIpakTuuyeckue A p
Bcero U3y4YeHHUs o0pa3oBaTe/bHbIE
padoThI padoTshI pecypes:
I[IOK
1. C 1 0 0
TPOCHIE aTOMOB 05.09.2024  https://lesson.edu.ru/04/08
[TocnenoBarenbHOCTh 3aMI0IHEHUS 1OK
2 SAEKTPOHHBIX OPGHTAIICIH ATOMOD L 0 0 06.09.2024  https://lesson.edu.ru/04/08
MaJIbIX TIEPUOJIOB
OcoOeHHOCTH 3aNIOJTHEHUS LOK
. i 1
3 DACKIPOHHbIX OPOHTAEH ATOMOB 0 0 06.09.2024  https://lesson.edu.ru/04/08
OO0JIBIINX TIEPHOJIOB
[MOK
4. 1
(CTemeith OKUCIHHS i BAICHTHOCTD 0 0 12.09.2024  https://lesson.edu.ru/04/08
. [HOK
5. B 1
FABT XHMITECKOM CBASH 13.09.2024  https://lesson.edu.ru/04/08
OOMEeHHBIN U TOHOPHO-aKILIEITOPHBIH
6 MeXaHHU3M 00pa30BaHUsI KOBAJICHTHON 1 0 0 [HOK
' CBsA3H. MEeXMOJIEKYIIIpHBIE 13.09.2024  https://lesson.edu.ru/04/08
B3aMMOJEHCTBUS
THUIBI KPUCTAIIINYECKUX PEIIETOK,
0COOEHHOCTH CTPOEHHUS
7 KPUCTAJUIMYECKUX PEIIETOK. 1 0 0 HOK
' 3aBUCUMOCTb CBOMCTB BEILLIECTBA OT 19.09.2024  https://lesson.edu.ru/04/08

THIIA KPUCTAIIINYECKON PEIIETKU U
BHJ1a XUMUYECKOH CBA3U
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Krnaccudukanus XuMHUECKUX peaKIui

[TOK

8. 10 Pa3IUYHbIM MPU3HAKAM 20.09.2024  https://lesson.edu.ru/04/08
DHepreTuka XMMHUYECKHUX PEaKIIHiA.
9. TemnoBoit 3¢ ekt xumuaeckoit HOK
20.09.2024  https://lesson.edu.ru/04/08
peakuuu
HOK
10. Jaxon L'ecca n ero cepcTEms 26.09.2024  https://lesson.edu.ru/04/08
Boruncnenus o TepMOXUMHUYECKOMY
YPaBHEHUIO PEAKIUU: TEIJIOBOTO
11 s dexTa XUMUIECKOHN peaKIuu 1o [HOK
KOJINYECTBY BELIECTBA, MAaCCe UIIU 27.09.2024 @ https://lesson.edu.ru/04/08
00BEMY ITpOpearupoBaBILEro WIH
00pa30BaBIIECTOCS BEIIECTBA
12, [lonsTHE O CKOPOCTH XMMHUYECKON L[TOK
peakiuu. 3aKoH JEHCTBYIOIINUX MAcC 27.09.2024 @ https://lesson.edu.ru/04/08
13, Oueprus aktuBauuu. [lonarue o [HOK
katanuze. epmenTsl. UTHrMOUTOPHL. 03.10.2024  https://lesson.edu.ru/04/08
@DaKTopHI, BIUSIOUINE HA CKOPOCTh
14. XuMu4eckon peakuuu. [lonstue o [HOK
XUMHUYECKOM PaBHOBECUH, IPUHIUI 04.10.2024  https://lesson.edu.ru/04/08
Jle larense.
@DaKTOpHI, BIUSIONINE HA COCTOSTHUE
XUMHUYECKOTO PABHOBECHSI.
15. [IporHo3upoBanue BO3MOKHOCTH LOK
04.10.2024  https://lesson.edu.ru/04/08
MPOTEKAHUS XUMHUCCKHAX
MIPEBPAICHUH B PA3JTUYHBIX YCIOBHUSIX
16, OKUCINTENHEHO-BOCCTAHOBUTEIHHBIC [HOK
peakuuu. BaxkHble OKUCINTENN U 10.10.2024 = https://lesson.edu.ru/04/08
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BOCCTaAaHOBHUTCIIN. HepMaHraHaT KaJIus

CBolicTBa NPOCTHIX BEILIECTB —
METAJUIOB U HEMETAIJIOB, KHUCJIOT U

[HOK

17. H— i1 00
COICH = B CBETC TIPCICTABICHII 0 11.10.2024  https://lesson.edu.ru/04/08
OKHCIIUTEILHO-BOCCTAHOBUTEIHLHBIX
peaKuusax
[IpakTrueckas padota Ne 1. Permenue
18 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME HOK
' «OKHUCINTEIbHO-BOCCTAHOBUTEIbHEIE 11.10.2024  https://lesson.edu.ru/04/08
peaKIm
KonTponbnas padora Ne 1 o teme 1IOK
19. O
(JCHOBHHIE 3aKOHOMEPHOCTH . 17.10.2024 @ https://lesson.edu.ru/04/08
MPOTEKAHUS XUMHYCCKHUX PEaAKIIHI»
20 PactBopenue kak (pU3MKO-XUMHUYECKUT [HOK
' MpoIIeCC 18.10.2024 | https://lesson.edu.ru/04/08
DNEKTPOIUTHI U HEIEKTPOIIUTHI.
21 Teopust 31eKTPOTUTHUECKON LIOK
' 18.10.2024  https://lesson.edu.ru/04/08
JIACCOIIAAIINN
99 HNonHOe npon3BeIeHHEe BOABI. LHOK
' BoaopoaHbIii okasarein 24.10.2024  https://lesson.edu.ru/04/08
DAEKTPOIUTUYECKAS AUCCOIUAITHS 1OK
23. I in. P
KHCITOT, OCHOBAHHH 1 COMeH. Teariiin 25.10.2024  https://lesson.edu.ru/04/08
HOHHOI'0 0OMeHa
CBoMCTBa KHCIOT, OCHOBAHUM M COJICH
24 B CBETE MpeJCTaBICHUN 00 HOK
' . 25.10.2024  https://lesson.edu.ru/04/08
ANEKTPOIIUTUIECKON TUCCOIIUAITUU
OK
25. KauectBe e pea a 1
HCCTBCHHRIC DA Ha HOHMT 07.11.2024 @ https://lesson.edu.ru/04/08
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[Tpaktuyeckas padora Ne 2. Pemenue

[HOK
26. SKCHEPHMEHTAIIPILIG 3ALAR 110 TEME 08.11.2024  https://lesson.edu.ru/04/08
«DIIEKTPOIUTUYECKAs TUCCOLIHALIMS)
97 I'mpponus coseli. IoHHBIE ypaBHEHUS HOK
' TUIPOJIH3a COJIeit 08.11.2024  https://lesson.edu.ru/04/08
[IpakTrueckas padota Ne 3. Permenue 10K
28.
BKCHepHMeHTaHB?HX SaNAT o TeMe 14.11.2024 = https://lesson.edu.ru/04/08
«I'mpponus conen»
Brruncnenus maccbl IpoayKTa
peaxiuu Mo U3BECTHOM Macce OJTHOTO
29 U3 UCXOJHBIX BEIIECTB, B3SATOTO B BUJE HOK
' pacTBopa, coaepKauiero 15.11.2024  https://lesson.edu.ru/04/08
OIPEIECIIEHHYIO KOHIIEHTPALIUIO
PacTBOPEHHOTO BEILIECTBA
KonTponbnas padora Ne 2 o teme 1IOK
30. " .
MEKTPOIIHTHIECKas HHCCOHH&HH%, 15.11.2024  https://lesson.edu.ru/04/08
XUMUYECKHE peakllii B pacTBOPax
[HOK
31.
OOuiast XapaKTepHCTHKA HEMETAILIOB 21.11.2024  https://lesson.edu.ru/04/08
OO6mrast XxapakTepUCTHUKA raJOTeHOB. 1OK
2. X i .
3 HMITHECKHIE CBOI:ICTBa FaIoTeHoB 22.11.2024  https://lesson.edu.ru/04/08
XHUMHUYECKUE CBOMCTBA XJIOpa
[HOK
: X .
33 A10pOBOAOPOAL. COMAHAS KHCIOTA 22.11.2024  https://lesson.edu.ru/04/08
IIpakTuyeckas padora Ne 4 o Teme LIOK
34. "1 i
onyqun? COHiIHOI/f, KHCHOTEL 28.11.2024  https://lesson.edu.ru/04/08
U3Yy4YEHHE €€ CBOWCTB
35. [TonsTHE O KUCTOPOACOAEPIKAIINX [HOK
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KHCJIOTaX XJIOpa ¥ UX COJSAX 29.11.2024  https://lesson.edu.ru/04/08
Boruncnenus no ypaBHEeHUsIM 10K
36. MIMITCCICHX PEAIL, CCIH O X 29.11.2024  https://lesson.edu.ru/04/08
peareHToB J1aH B U30BITKE
37 Baxnerie coeMHEHU XJI0pa U UX HOK
HaXO0XJIEHUE B TIPUPO/IE 05.12.2024 = https://lesson.edu.ru/04/08
38 OO01mmas xapakTepuCcTHKa SJICMEHTOB HOK
VIA-rpynibt 06.12.2024  https://lesson.edu.ru/04/08
CrtpoeHue u CBOIMCTBA ITPOCTOTO
39. BEIIECTBA CePhl. AJUIOTPOITHBIE LIOK
06.12.2024  https://lesson.edu.ru/04/08
MOJU(DUKAIIIH CEPBI
40. CepoBonopo, ctpoenue, hpu3nueckue LIOK
Y XMMHYECKHUE CBOMCTBA 12.12.2024  https://lesson.edu.ru/04/08
[HOK
4. Okerist cepet 13.12.2024  https://lesson.edu.ru/04/08
4 Cepnucras kucnora u €€ conu. CepHast LIOK
KHCJIOTa U €€ COJIU 13.12.2024 = https://lesson.edu.ru/04/08
43 [IpoMBILITIEHHOE ITOTYy4YEHUE CEPHOU [HOK
KHUCJIOTBI 19.12.2024  https://lesson.edu.ru/04/08
Haxoxaenue cepbl 1 €€ CoOeTMHEHUH B
44, npupoje. XuMHUYECKOE 3arpsI3HEHUE [HOK
OKpY’Karolllel Cpe/ibl COeAMHEHUSIMU 20.12.2024  https://lesson.edu.ru/04/08
cepsl
Brrunciiennst Macchl MpoOyKTa
pEeaKInH MO U3BECTHON MaCcCOBOM
45. (06bémHOIN) morne (%) ero BeIxoaa OT LOK
20.12.2024  https://lesson.edu.ru/04/08

TEOPETUYECKH BO3MOMKHOTO.
Brruncnenus maccoBoii (00bEMHOI)
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1oy (%) BbIXoAa MPOyKTa peakluu
10 U3BECTHOU Macce (00BEMY)
MCXOJ/IHOTO BEIIECTBA M MPOYKTa
peakuu

46, OO01mmas xapakTepuCcTHKa SJICMEHTOB HOK
VA - rpynnsl 26.12.2024  https://lesson.edu.ru/04/08

47 A30T, pacIpoCTpaHEHUE B MPUPOJIE, HOK
(du3nUecCKre U XUMUIECKIE CBOHCTBA 27.12.2024  https://lesson.edu.ru/04/08

48, AmMHaK, ero pusnveckue u L[TOK
XUMHUYECKHE CBOICTBA 27.12.2024  https://lesson.edu.ru/04/08

OK

49. Coit amMOHs 09.01.2025 ﬁtps://lesson.edu.ru/04/08
[IpakTuueckas padora Ne 5 o Teme 110K

0. :Ej;ie”l{ 1 ANINHAKa, HEYHEHHe ero 10.01.2025  https:/lesson.edu.ru/04/08

°L Oxener asora (1, 11, 111, 1V, V) 10.01.2025 ﬁtopilllesson.edu.ru/OMOB

OK

52 A3OTHCTAS KHCIOTA. ASOTHAS KHCIIOTa 16.01.2025 ﬁtps://lesson.edu.ru/04/08
[IpomblINIIIEHHOE MTOTYyYEHHUE a30THON
KHCIIOTHI. HUTpaThl ¥ HUTPUTHL.

53. XUMHUECKOE 3arpsi3sHEHUE LOK
T m——— 17.01.2025  https://lesson.edu.ru/04/08
azoTa
docdop, aToTpoIHbIE MOIU(PUKAIIUN LIOK

>4 iggigi;ﬁ?i;ﬁi&foc@o}m (I, V) u 17.01.2025  https://lesson.edu.ru/04/08

55. [ToHATHE O MUHEPATIBHBIX YI0OPEHUSX. [HOK



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

3arpsi3HEHHE IPUPOIHBIX BOJAOEMOB 23.01.2025  https://lesson.edu.ru/04/08
COCTMHEHMAMU a30Ta U docdopa
VYruepon, ero aJuloTpOIHbIE
Moaudukanuu u cBoicTBa. OKCHIBI
56 yriaepoja, ux gpusnyeckue u LIOK
' XUMHYECKUE CBOMCTBA. 24.01.2025  https://lesson.edu.ru/04/08
DKoJoru4eckue npoOaeMbl, CBsI3aHHBIC
¢ okcuziom yriaeponaa (1V)
[IpakTuueckue padotsl Ne 6 o Teme
S7. "[Monyuenue oxcuna yraepoaa (1V) u LIOK
. w 24.01.2025  https://lesson.edu.ru/04/08
M3yYeHHE €ro CBOMCTB
OK
58. v : !
POIBHAT KHCITIOTa 1 ee ColH 30.01.2025  https://lesson.edu.ru/04/08
[lepBoHayanbHbIE TOHATHUS 00 1OK
59.
OPTAETTECIx BOIEUTRAX KAk O 31.01.2025  https://lesson.edu.ru/04/08
COEIMHEHUSX yriepo/ia
IIpupoaHble HICTOYHUKHU
60 yrIJ)'IeI];O,[LOpO,I[OB U UX POJIb B OBITY U LHOK
' 31.01.2025  https://lesson.edu.ru/04/08
MIPOMBIIIJIEHHOCTH
[TonsiTHe 0 OMOTOTUYECKH BAKHBIX
61. OpPraHHYECKUX BEIIECTBAX — JKHUPaX LIOK
’ 06.02.2025  https://lesson.edu.ru/04/08
Oenkax M yrieBojax
Kpewmuuii, ero pusndeckue u
62 XUMHUYeCKHe cBOMcTBa. OKCHUI HOK
' kpemuust (IV), KpeMHHEBast KUCIIOTA, 07.02.2025  https://lesson.edu.ru/04/08
CYUTHKATBI
OK
63.  Bop.b 1
O SOpHAN KHEIOTA 07.02.2025  https://lesson.edu.ru/04/08
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[TpakTuyeckas pabora Ne7. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TEME

1IOK

64.
«Baxuelmme HeMeTaJTbl U UX 13.02.2025  https://lesson.edu.ru/04/08
COCIMHEHUS
Brruncnenus maccrl (00bEMa; H.y.)
MPOYKTA PEaKIuy MO JAaHHON Macce
65. (00BEMY) HCXOAHOTO BEIIECTBA LIOK
. ’ 14.02.2025  hitps:/lesson.edu.ru/04/08
COJIEPIKAIIETO OTMPEACTIEHHYIO
MacCOBYIO JIOJIIO TIpUMecei
Kontponbnas padota Ne 3 o teme 1OK
66. B i
(DIHCHILIHE HEMETAIRL X 14.02.2025  https://lesson.edu.ru/04/08
COCIMHCHUS.
OO01mmas XxapakTepruCTHKa XUMUIESCKUX
67 9JIEMEHTOB — METAJIJIOB HA OCHOBaHUH LHOK
' ux nonoxenus B IICXD JI.N. 20.02.2025  https://lesson.edu.ru/04/08
Menpeneena
I[TOK
68. M A-u b-
STAIIIE A7 1 HIpymH 21.02.2025  https://lesson.edu.ru/04/08
MerTannudeckast CBSI3b U
MeTaJUTn4YecKask KpUCTAJUINIEeCKast
69. peméTka. 3aBUCUMOCTh (PU3NYECKUX LOK
. 21.02.2025  https://lesson.edu.ru/04/08
CBOWMCTB METAJJIOB OT CTPOCHHUS
KpHCTAJIJIOB
70 OO01re XUMHUYECKUE CBOMCTBA [HOK
' METAJLIOB 27.02.2025  https://lesson.edu.ru/04/08
71 OO6mwme crmocoOb! MOTyIeHUS LIOK
' MeTauIoB, MeTanyprus. CIijiaBsl 28.02.2025  https://lesson.edu.ru/04/08
72. DNEeKTPOJIN3 PACTUIaBOB M PACTBOPOB LIOK

https://lesson.edu.ru/04/08
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COJIeH KaK OJIMH U3 CITIOCOOOB 28.02.2025
MOJIy4YEHHUS] METAIIJIOB
Brruncnenus mo ypaBHEHUSIM 10K
73.
3 HICKIPOIIHA Pacilylapon i pactbopos 05.03.2025  https://lesson.edu.ru/04/08
BEILIECTB
HOK
74. I1
OHATHE O KOPPO3HH MeTaiion 06.03.2025  https://lesson.edu.ru/04/08
Brruucnenus coctaBa cmecei ¢
MCIOJIb30BAHUEM PELICHUS CUCTEM
75 ABHCHMH. PazmuyHbIC TUIIBI LIOK
' P N 07.03.2025  https:/lesson.edu.ru/04/08
BBIUHCIICHHUH 110 YpaBHEHUSIM
XUMHYECKHUX PEaKIIHii
Meramnbl A-rpynn. llenounsie
MeTaiel. Haxoxienue B mpupo/ie. 1OK
76. i .
(BOHCTEA UEIOTHBIX MCTAILIOR 12.03.2025  https://lesson.edu.ru/04/08
Oxcuapl U TUIPOKCUIBI HATPUS U
Kanus
[IenoyHO3eMeNnbHbIE METaIbI. 1OK
77. B i
aXiHeHIHHe COCAMCHIA KATbIHA, 13.03.2025 @ https://lesson.edu.ru/04/08
CBOWCTBa, MPUMEHEHUE
78 JKECTKOCTh BOIBI U CIIOCOOEI €€ [HOK
' yCTpaHeHus 14.03.2025  https://lesson.edu.ru/04/08
[TpakTryeckas pabora Ne 8 o Teme 110K
79, I n
) eCTKOCTL"BOHH I METORL €8 19.03.2025  https://lesson.edu.ru/04/08
YCTpaHECHHS
80 Anromuauii. AMdoTepHbIe cBOICTBa HOK
' OKCH/JIa ¥ TUJIPOKCUJIA AITFOMUHUS 20.03.2025  https://lesson.edu.ru/04/08
81. O61mas xapakTepucTHKa MEeTauioB b- [HOK
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rpynmn (MOOOYHBIX MOATPYII) 21.03.2025  https://lesson.edu.ru/04/08
82 [TepBoHavasibHBIE MPEACTABICHUS O HOK
' KOMILIEKCHBIX COCTMHEHUSIX 02.04.2025  https://lesson.edu.ru/04/08
Mens u cepebpo. [IpencraBnenus 06 10K
83. 0
MMHATHBIX KOMILIEKeax cepebpa 1 03.04.2025  https://lesson.edu.ru/04/08
Meau
84 [unk. AMdoTepHbIe CBOMCTBA OKCHIA [HOK
' Y THAPOKCHJIA ITUHKA 04.04.2025 | https://lesson.edu.ru/04/08
Kenezo. OkcHUIbI, THIPOKCHIBI H COJIU
85. xenesa (1) u xenesa (111). Uyryn u LOK
09.04.2025  https://lesson.edu.ru/04/08
CTaJIb — CIUIABBI XKeje3a
[IpakTrueckas padota Ne 9. Pemenue
86 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe HOK
' «BaskHelme MeTaIbl ¥ UX 10.04.2025  https://lesson.edu.ru/04/08
COCITUHEHUS
Brruncnenus coctaBa cmeceii ¢
MCIOJIb30BaHUEM PELICHUS CHCTEM
87 ypaBHEHUN. Pa3nuuHbIe THUIIBI LOK
' B 11.04.2025  https://lesson.edu.ru/04/08
BBIYHCIICHUH 110 YPaBHEHUSIM
XUMHYECKUX PEAKIUN
KontponbHas padora Ne 4 o Teme [IOK
88. B i
(DRHCHILHIE METAIBL X 16.04.2025  https://lesson.edu.ru/04/08
COETUHEHUS
beszomnacHoe ncnonb30BaHue BEMIECTB U
89 XUMHUYECKHX peakiuii B 0bTy. HoBbIe HOK
' MaTepuaibl U TeXHOJIOTUNU. [IpuHInIEL 17.04.2025  https://lesson.edu.ru/04/08
«3ENIEHON XUMHUN»
90. XuMus u 310poBbe. XUMUYECKOE [HOK



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

91.

3arpsi3HEHUE OKPYXKAIOIEH Cpe/Ibl.
[TonsiTue 0 mpeaeIbHO T0MYCTUMON
koHneHTpanuu Bemects (IT1J1K).
DKOJIOTHYECKHUE TIPOOIIEMBI, CBSI3aHHBIC
C COCIMHECHMUSIMU yIIIepoa, a3oTa,
Cephl, TSHKENBIX METAIIOB. Posb
XUMHH B PEIICHUN YKOJIOTHUECKUX
pooem

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
3JIEMEHTOB B CBETE TEOPUH CTPOCHUS
aToMa. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHUUYECKHUX DJIEMECHTOB M MX
COCIMHEHHH B IMEPHOJIaX U TPYIIIAx

18.04.2025

23.04.2025

https://lesson.edu.ru/04/08

LHOK
https://lesson.edu.ru/04/08

92.

93.

CtpoeHue BelecTBa B TBEPIOM,
KHUJKOM U Ta3000pa3HOM COCTOSIHHH.
Bunn xumMuueckoil cBs3u

Knaccudukanus XuMHUECKUX peakiiui
10 Pa3JIMYHBIM IIPU3HAKAM.
[Iporno3upoBanue BO3MOKHOCTH
IMPOTCKAHUSA XUMHUYCCKUX
npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX
Ha OCHOBE MPEACTaBICHUI
XUMHUYECKON KHHETHUKH 1
TEPMOJUHAMUKHU.

24.04.2025

25.04.2025

LHOK
https://lesson.edu.ru/04/08

HOK
https://lesson.edu.ru/04/08

94.

95.

XHUMUYECKUE PEAKIIMU B PACTBOPAX.
I'upponus conent

CBOMCTBA KHCIOT, OCHOBAHUM M COJICH
B CBETE MpeJCTaBICHUN 00

30.04.2025

07.05.2025

LHOK
https://lesson.edu.ru/04/08

[HOK
https://lesson.edu.ru/04/08



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

ANEKTPOIUTUICCKON TUCCOITUAIUH.
96 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 0 [HOK
' peaxIyu. DJIEKTPOJIH3. 08.05.2025 = https://lesson.edu.ru/04/08
[IpakTrueckas padota Ne 10. Pemenne LOK
o SKCHIEPHMCHTATILHEIX 3a7a1 1O TeMe L 1 14.05.2025  https://lesson.edu.ru/04/08
«XUMHUYECKUE PEAKITHI
[TpakTuyeckas padora Ne 11. Pemenue
08 SKCIEPUMEHTAIBHBIX 33724 M0 TEME 1 1 HOK
' «Mertaiel, HEMETAIBl U UX 15.05.2025 @ https://lesson.edu.ru/04/08
COCAUHCHHMS
99 [ToaroroBka Kk HUTOroBO KOHTPOJIBHOMN 1 0 [HOK
' pabore 16.05.2025  https://lesson.edu.ru/04/08
HOK
. 0
100 Hrorosas konTposbHas pabora 1 21.05.2025  https://lesson.edu.ru/04/08
101 O606mmenue kypca. [logroroska 1 0 LHOK
" THUA 22.05.2025  https://lesson.edu.ru/04/08
[HOK
102. IT I'nA 0
0 OATOTOBKA K 23.05.2025  https://lesson.edu.ru/04/08
BIIEE KOJIMYECTBO HACOB I1
OBIII (0) CTBO YACOB I1O 102 1

[NPOTPAMME



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

MaTepua/IbHO-TEXHHYECKO0Ee 000PYyI10BaHHE
1. HaGop mst OI'D/EID
2. Hudposas nabopaTopusi 10 XUMUU
3. MHOroQyHKIIHOHATBHOE YCTPOUCTBO
4. HoytOyku

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

Xumus 8 knace. Yueonuk/ ['abpuensna O.C., OctpoymoB N.I'., Cnankos C.A.,
2024 r. [IpocselieHue.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Xumust. 8 ki1.: KoHTposIbHBIE U TPOBEpOUYHBIe paboThl K yueOHuky O. C.
["abpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u
ap. - M.: Ipoda, 2007.

Xumus. 8 ki1.: KoHTposbHBIE U ITpoBepoUHbIe padboThl K yueOHuky O. C.
["abpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yakosa u
ap. - M.: Ipoda, 2007.

adpuensH O. C., Bockoboitnukosa H. I1., flmrykosa A. B. HactonpHas kaura
yuntens. Xumus. 8 kiI.: Metonuueckoe nocodue. - M.: Ilpoda, 2011.
IMa6puensu O. C., Octpoymos U. I'. HactonpHas kaura yaurens. XuMus. 9 Ki1.:
Metoanueckoe mocooue. - M.: Jlpoda, 2007.

INa6puensn O. C., SmykoBa A. B. Pabouas terpanp. 8 xi1. K yueonuky O. C.
["abpuensna «Xumus. 8.» - M.: lpoda, 2008.

aopuensH, O. C. Meroanueckoe nmocooue k yueonuky O. C. 'abpuensna
«Xumusy». 9 kmace / O. C. I'abpuensa. — M. : JIpoda, 2018. — 108.

https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-
gabrielyan/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://him.1september.ru/ Caiit "4 uny Ha ypok xumuu". Marepuaisl K
ypoky.Enunas xomrexuus LIOP http://fcior.edu.ru/

Buneoypoxku mo xumun, 7-11 xi.http://mriya-urok.com/categories/himiya/
IIpe3enTanun K ypokam U BHEKJIACCHBIM MEPOIPUATHUIM, XUMUS
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

Hauansnerit kype xumun:http://www.alhimik.ru/teleclass/glaval/gl-1-0.shtml
BHO - 2017 na funexce https://zno.yandex.ua/ru/chemistry/

AJIXUMUK http://mww.alhimik.ru/ TIporpaMMbl IIKOJIBHOTO ¥ BY30BCKOTO
Kypca XUMHUHU, MCTOANYCCKUC HAXOAKHW, BECTHU U3 MHUPA JUCTAHIUOHHOT'O
o0pa3oBaHus, aHOHCHI HOBBIX KHUT. IHTepHeT-K1acc (Ha4aIbHBIN KypC XUMUH),



XMMHYECKasl KyHCTKaMepPa, YATAIBHBIN 31, BUPTYaJbHbI KOHCYJIBTAHT,
AJIEKTPOHHBIE YUEOHbIE TOCOOUS IO KYypCY HEOPTaHUUYECKON XUMUH, 3a/1aUHUK,
IIPAKTUKYM, XUMUYECKUH CIIPABOYHUK, METOJAUYECKUE CTaTbU, XUMUS HA KaXKIbIN
JIeHb: B CaJly, Ha KyXHeE, HayKa O YACTOTE, JOMAIIHsAs allTeYKa, KOCMETHKA,
JOMAIIHUNA MAcTep, dKOJIOTUA JoMa. « XMMUYECKas BCIYMHA»: II0JIE3HBIC CCHUIKM,
OTBETHI Ha BOIIPOCHI. XUMHUYECKHE HOBOCTU. Beceinas xumusi.

Kypnan "Xumus u xumukn'"http://chemistry-chemists.com/
JlucranuronHsle Kypesl ipu MI'Y st noarotoBku
abutypuenroshttp://do.chem.msu.ru/rus/abitur/dl/

Buptyanenas xumudeckas mkodia http://maratakm.narod.ru/

[Topran "Cetb TBOpueckux yunteneir” http://it-n.ru/default.aspx
CoobiecTBo B3auMornomoIu yunteneit. Xumus http://pedsovet.su/load/97
lNazera "Xumus" u cait qis yuurend "4 uay Ha ypok xumun"
http://him.1september.ru/

WebElements: onnaiiH-cripaBOYHUK XUMHYECKHUX IIEMEHTOB
http://webelements.narod.ru/

XuMusi A1 BCeX: WUTFOCTPUPOBAHHBIE MaTEpPHAIIbI 110 00IIEH, OPraHNnYeCcKOn U
HEOPraHUYE€CKOW XUMUU

http://school-sector.relarn.ru/nsm/

Xumudeckuit cripaBounuk http://tehtab.ru/Guide/GuideChemistry/
Chemnet - mopran ¢pyHIaMEHTaTBHOTO XUMHUYECKOTO 00pa3oBanus Poccun
http://www.chemnet.ru






