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MHNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTaBJIICHA Ha OCHOBE TpeOOBaHU K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeabLHON POrPaMMbl OCHOBHOTO 001IIeT0 00pa30BaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe deaepanbHOl paboyeil mporpamMmbl
BOCIIUTAHUA U C y4ETOM KOHLEIIINUU MPEernofaBaHus Y4eOHOro npeaMera « XuMHUs»
B 00pa3oBaTesibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma Mo XuMuUM MaéT TPEACTABICHHWE O IENAX, OOMIeH CTpaTeruu
OOyd4eHHs, BOCIHTAHHMS ¥ Pa3BUTUSA OOYYAIONIUXCS CPEICTBAMHU y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s3aTeNIHHOE IpeAMETHOE CoJiepKaHue,
MpEeAyCMaTPUBAET PACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pazieliaM U TeMaM IMPOrpaMMbl IO XHMHUH, OINPENENseT KOJWYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU Co/IepKaHUs, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHbIX  CBfA3€H, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, OMNpeaAessieT BO3MOXKHOCTH TpeaMera  Jjis
peanu3aiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTelIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIETO 00pa3oBaHMs, a TakKe TpeOOBaHHM K
pe3ynbratam oOy4eHHS] XUMUU Ha YPOBHE IeJIe U3y4eHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIILHON JIEATEILHOCTH OO0YyYalolerocsi Mo OCBOEHUIO
y4eOHOTr0 CO/Iep>KaHMUs.

3HaHWE XWMHUH CIY)XHUT OCHOBOW i1 (OPMHPOBAHHUS MHPOBO33PCHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaTbHOM EAMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEU MPECTABICHUS O B3aMMOIPEBPAILICHUIX
HSHEPrud M 00 HSBOJIONMUHU BEIIECTB B MPUPOJE, O MYTSAX PEIICHHS II00aTbHBIX
npo0JjieM YCTOMYMBOIO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOI M KOJIOTUYECKON O€30MaCHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaiM3alldd  BO3MOKHOCTEH  JUJII  CaMOpa3BUTUSA |
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U ()YHKIITMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (OPMUPOBAHWE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOydJaroImMXcs, HABBIKOB WX CAMOCTOSTEIHHOW Y4EOHOW JIESITEIBHOCTH,
HKCIIEPUMEHTANILHBIX U HCCIIEOBATEIbCKUX YMEHUM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN JEATEIHHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsAa HA €UHCTBO MPUPOABI U YEJIOBEKA, SIBJIAETCS OTBETCTBEHHBIM
ATAroM B JOPMHUPOBAHUU €CTECTBEHHO--HAYYHON IPaMOTHOCTH O0Yy4arOIIuXCs;



CHOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHMAM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
o0OpazoBaHHE 00yUYaIOITUXCSI.

JlanHple HampaBieHUs B OOyYE€HUM XHMHUU OOECHEUYMBAIOTCS CIEHU(PHUKON
colepKaHusi  y4yeOHOro  MpeaMera, KOTOPbIA  SBISETCS  IEeIaroru4ecKH
aJanTHPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare e€
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMUCS CUCTEMBI NEPBOHAUYAIBHBIX IOHATUH XUMHH, OCHOB
HEOPraHUYECKOM XHMHH W HEKOTOPBIX OTHEIBHBIX 3HAYUMBIX ITOHSATHU
OPraHUYeCKON XUMHH.

CrtpykTypa coaepaHHsl MpOrpaMMmbl MO XUMHUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOIO Ioaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATHM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuun. OO0€ 53TH CHUCTEMBI CTPYKTYpPHO OPIraHHM30BaHbl 1O MPUHLMITY
IIOCJIEA0BATEIBLHOTO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguyeckoro 3akona /[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMMHY,

— Y4EHMS O CTPOCHHMH aTOMa U XUMHUYECKOU CBS3H;

— TMpEeACTaBICHUN 00 JJIEKTPOJIUTUYECKOW JAMCCOLMAIMM BELIECTB B
pacTBopax.

TeopeTudyeckue 3HaHMS PACCMATPUBAIOTCA HA OCHOBE OMIIUMPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJJHOTO
YPOBHS K JApPYroMmy, BBINONHAS (YHKIUU OOBSICHEHHS W TMPOTHO3WPOBAHUSA
CBOMCTB, CTPOCHHsI U BO3MOXKHOCTEH IPAKTUYECKOI'O IPUMEHEHUS U IOJTYyYECHUS
M3y4aeMbIX BEILECTB.

OcBoeHME TporpaMMbl IO XHMHUH  CIIOCOOCTBYET  (POPMHPOBAHUIO
IIPEJICTABICHNUS O XUMHUUYECKONW COCTABIIAIOIIECH HAYyYHON KapTUHBI MUpPa B JIOTUKE
€€ CHCTEMHOW NpPUPOJIbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
METOJaM IIO3HAaHMS B Hayke. M3ydeHne XMMUM NPOUCXOAMUT C IPUBIICUCHUEM
3HaHUW W3 paHEEe M3YUYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyKaroluil Mupy,
«buonorus. 5-7 kiacce» U «Pu3nKa. 7 KIacc.

[Ipy wW3ydyeHWH XHUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHMM OCHOB
XUMHUYECKON HAayKd KakK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUECKON
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro IpeIMeTa COCTOMT B (DOPMHPOBAHMM CUCTEMBI XUMHUYECKHUX
3HAHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHUII MHMpPOBO33PEHUECKOTO XapakTepa, sA3blKa HAYKH, B



OpUOOIIEHNHM K HayYHbIM METOJAaM I[I03HAHUS TPU HU3YYEHHU BEILECTB U
XUMUYECKUX peakiuil, B (GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHU B Y4YEOHO-IO3HABATEIbHOW M Yy4eOHO-UCCIEN0BATEIbCKON
JESITEIbHOCTH, OCBOCHUHM MPaBHJI 0€30MacHOro OOpaieHus C BEIIECTBAMHU B
ITOBCEHEBHOM KU3HHU.

[Ipy M3ydeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYeHHEe MPUOOPENN TaKue 1ed, KakK:

— (dopmupoBaHHEe WHTEIUICKTYalbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSTEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOYy4YeHMUs] Ha CHCTEMaTH4YeCKoe IMPUOOIIECHHE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABATEJIbHON JAESITEIbHOCTH, HAyYHBIM
METO/JaM MO3HaHus, (GOPMHUPYIOUIUM MOTHBALIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONUX MPUOOPETEHUIO 00YJArOIITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0Omed (QYHKIMOHATBHOM M  €CTeCTBEHHO-HAay4YHOMH
IPaMOTHOCTH, B TOM UHCJI€ YMEHUH OOBSICHATH U OIICHUBATh SIBICHUS
OKpPY’KaIOIlIET0 MHpa, WCIOJIb3Yysl 3HAHUS U OIBIT, MOJyYCHHbIE MPU H3yYCHUU
XUMHH, TPUMEHATh HUX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXKHM3HU U
TPYJOBOM I€ITEIbHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI I[IEHHOCTH XUMHUYECKUX 3HAHUM i BBIPAOOTKH HKOJOTUYECKU
1[eJ1IeCO00pa3HOTO TOBEJCHUST B OBITY W TPYJAOBOM JAESATEIBHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOIIEH TPUPOTHON CPELBI;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpo(uiisi U HAMPABIECHHOCTH JajJbHEUIIETro
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JMJII HM3YyUYEHUsS XHMHUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
gaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKXAHUE OBYUYEHUA

8 KITIACC

[lepBoHaUYa/ILHbIE XUMHYECKHE OHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HH YEIOBEKa. XUMHS B CHCTEME HaYK.
Tena um BemecTBa. PU3WYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeToAax MO3HAHMS B XUMHHU. UMCThIE BEIIECTBA U CMECH.
Crioco0sI pa3zjienieHus: cMecei.

ATOMBI U MOJICKYJIbl. XHUMHYECKUE BJIeMEHTbhl. CHMBOJIBI XUMHUUYECKUX
anemMeHTOB. [IpocThie U CoKHbBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmysna. BajleHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3aKOH TOCTOSIHCTBa cocTaBa BemlecTB. (OTHOcHUTENbHAass aTOMHas Macca.
OTHOcHUTeNbHAsT MOJIEKYJIsIpHAas Macca. MaccoBast 10J11 XUMUUECKOTO dJIEMEHTa B
COCIMHEHUHU.

KosmuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMoOCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

Du3NYeCKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHS MaccChl BellecTB. XuUMuYeckue ypaBHeHHs. Kiaccubukanus
XUMHUYECKUX PEaKIUil (COeTUHEHNs, Pa3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHN MOCYA0M, mpaBujiaMu paboThl B J1a0OpaTOpuu U
npuémMaMu 0OpaIeHus ¢ JIA0OpaTOPHBIM O00OPYIOBAHUEM, U3YUYCHHE W OTMHCAHUE
bu3NYecKuX CBOWCTB 0O0pa3lOB HEOPTAHMYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MJIaBJIEHUE BOCKA, TasHUE JIbJa, pacTUpPaHUE caxapa B CTYIIKE,
KUICHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHUE CBEYHM, NMPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJa C KUCJIOTOM) SIBIICHUM, HAOII0/ICHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3joKEeHUE THAPOKCUIA
meau (1) mpu HarpeBaHuu, B3aMMOJCHCTBHE kejie3a ¢ pactBopoM cost meau (11),
M3y4eHHE CIOCOOOB pa3jeieHUsI CMECEeH: ¢ MOMOIIbI MarHuTta, (puibTpOBaHUE,
BEITIAPUBAHUE, AUCTHILIAINSA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH TTOBApECHHON
COJIM, HAOJIOJICHUE W  ONHCAaHUE  pPe3yJIbTaTOB  MPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MAcChl, CO3JaHUE MOJIENIEd MOJIEKYJI
(ILIapOCTEPKHEBBIX).

Ba:kHeiimue npeacTaBuTe/ I HEOPraHMYECKUX BElECTB

Bo3nyx — cMmech razos. CocraB Bo3ayxa. Kuciopon — ajieMeHT U MmpocToe
BemecTBO. Haxoxjenue kuciopoaa B mpupoje, (U3NUECKUE M XUMHUYECKHE
cBoictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenne kuciopoga. CrocoObl



MOJIYYeHHUS] KHUCIIopoda B JabopaTOpuud W TPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoza B mpupojae. O30H — aioTpornHas MoAuUKaIus KUCaopoaa.

TennoBoir 3(h(dEeKT XUMHUYECKOW peakluuu, TEPMOXMMHUYECKHUE YpaBHEHUS,
9K30- W JHAOTEPMHUYECKHE peakuuu. TOIIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3]lyXa, YCWJICHHE MapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — anemeHtr m mpocrtoe BemectBo. Haxoxknenue Bogopona B
npupone, (usMueckue ¢ XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE, CIOCOOBI
nonyyeHust. Kucnotsl u comnm.

Monsipabiii 00BEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBbI.
HacpllieHHble ¥ HEHACBIICHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10J1s1 BellleCTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpoB B IpupoZie U B KU3HU 4yesioBeka. KpyroBopot BoAbI B MPUPOJE.
3arpsi3HeHHe NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOJIHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHenmnit. Oxcunsl. Knaccudukarms
OKCHUJIOB:  coyieoOpa3yromniue  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HeconeoOpasyromue. HomeHknatypa okcunoB. ®dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJO0B. [lonyueHne okCuaos.

OcHoBanus. Knaccudpukanuss ocHOBaHMHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknarypa ocHoBaHui. PuU3NYECKHE M XMMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUN.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinor. @usudeckue u
XHMHUYECKHE CBOMCTBa KHUCJIOT. Psn aktuBHOcTH MeTajuioB H. H. bekerona.
[lomy4yeHne KHACIIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckiue U XMMUYECKUE CBOMCTBA COJIEH.
[Tomydyenue couei.

['eneTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumMeHm:

KAueCTBEHHOE OINPEJEICHUE COAEPKaHUs KHCIOPOJa B BO3AYXE, MOIYUYEHUE,
coOupaHue, paclo3HaBaHWE W H3YUYEHHE CBOWCTB KHCIOpOJAa, HaOIII0/IeHNE
B3aUMOJICUCTBUS BEUIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHHSA U
MpeKpalleHus: TopeHus (Mokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
ONHMCAHWE WX CBOWCTB, IMOJy4YEHUE, COOMpaHUE, PACHO3HABAHME U HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpPEHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaom menu (1)
(BO3MO>XHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOJIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS BEUIECTB C
pa3IUYHOW PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C  ONPEAEIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aWMOJCHCTBUE BOJABI C METAJJIaMU
(HaTpyeM ©  KajubllMeM) (BO3MOXHO HCIIOJIb30BAaHHUE BHJIEOMATEpPHAJIOB),



UCCJIEIOBaHUE OO0pa3OB HEOPTraHWYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJII0ICHUE U3MEHEHUSI OKPACKU MHAMKATOPOB B PACTBOPAX KHUCIOT M IIEJIOYEH,
uzydeHue B3aumojeiictBusa okcuga meau (1) ¢ pacTtBopom cepHOM KHCIIOTHI,
KUCJIOT € METaulaMH, pPEaKkUMi HEUTPAIM3ALHH, ITOJTYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METajla JAPYIMM M3 PacTBOpa COJIM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 N0 TeMe «BaxHenmme Kiacchl HEOPraHUYECKUX
COCOUHEHUI.

IHepuoanueckuit 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHX
iemenToB JI. U. MengesneeBa. CtpoeHne aToMoB. XMMHYECKAsl CBA3b.
OKuCINTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[lepBbie TOMBITKM KJIACCU(DHUKAIMA XUMUYECKHX dJeMeHToB. [loHsTHe o
rpynmnax CXOJHBIX OJJIEMEHTOB (IEJIOYHBIE M MIEIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIEe 00pa3yroT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUIBI.

[Teprnonnueckuit 3akoH. [leproanueckas cucteMa XMMAYECKHUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JAJUHHONEpPHOAHAS  (OPMBI
Ilepuonnueckoii cucrembl xumuueckux nemeHToB [[. . Menneneesa. [lepuoasl
u rpynmbl. DOu3znyeckuid CMBICH TMOPSAIKOBOTO HOMEpPA, HOMEpPOB IEpUoAa U
TPYIIbI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTponbl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aToMOB TeEepBbIX 20 XUMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuoguueckoi cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paJnyca aTOMOB XHMHUYECKUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 TPYMIIaM U NIEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB IS Pa3BUTUA HaykKu W npaktuku. [[. M. MeHneneeB — y4€HbIN U
rpa)XJaHNH.

Xumuyeckass cBa3b. KoBajieHTHass (TOJISIpHAsT W HEMOJIAPHAs)) CBSI3b.
DIEKTPOOTPUIATENBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponecchl OKUCIEHUsI U BOCCTAaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB BEIIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHEC
TUAPOKCHAA LHMHKA C PAacTBOPAMM KHUCJIOT U IIEJIOYEH, IPOBEIECHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIUN
(ropeHue, peakiu pa3aoKeHus, COCIUHEHUS ).

Meostcnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBS3€M MpPU W3YYEHUH XUMHH B 8 Kiacce
OCYIIECTBJISICTCS. 4epe3 MCHOJb30BaHHE KaK OOIIMX EeCTECTBEHHO--HAYYHBIX
MOHSITUN, TAK U TOHSATHUM, SBJISIOIINXCS CUCTEMHBIMU JIJII OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO0mue ecTeCTBeHHO--HAyYHbIC MOHSTH: HAYYHBIN (aKT, TUMOTE3a, TEOPHs,
3aKOH, aHalW3, CHUHTe3, Kiaccuukamus, MNEepUOJUIHOCTh, HAONIIOICHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHUE.

@dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIBI, PAAUOAKTUBHOCTD, MOJICKYJA, JJEKTPUUYECKUN 3apsijl, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PU3MYECKUE BEIMYUHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€3/b1, COMHIIE.

buonorus: porocunres, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapochepa, MuUHEpalbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE NCKOTIAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHUYECKasI peaKUMs

IIepunonnueckuit 3akoH. Ileproanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMICTB
XAMHUYECKUX DJJEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kajaus, KalblUsi WU UX
COCIMHEHUNA B COOTBETCTBMU C IIOJIOKEHHEM D3IJIEMEHTOB B llepuoanueckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHJbl XUMHUYECKOW CBSI3U. THIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKON PELIETKU U
BHJAa XUMHYECKOU CBSI3H.

Krnaccudukaims 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBS3b HEOPraHUYECKUX BEILECTB.

Knaccuduxanuys XuMU4eCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (10 YHUCITY
¥ COCTaBy YyYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEMJIOBOMY 3(QeKTy, Mo
W3MEHEHUIO CTETICHEH OKHMCIICHUS XUMHUYECKUX SJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaau3aTropa). DK30- U IHIAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsiTue O CKOPOCTHM XMUMHUYECKOM peakuuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peaknusiX. [IoHITHEe 0 TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsarue o karammse. [IoHsTHe 0 XUMHUYEeCKOM paBHOBecUU. DAKTOPBHI,
BJISIOIIME HA CKOPOCTh XUMHMYECKOW pEaKIUU U IIOJOKEHUE XUMHUUYECKOIO
PaBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTENBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIIBHON  pEaKLUU. CocraBnenue YpaBHEHUU



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HUCIOJIb30BAaHUEM METOJA
AIIEKTPOHHOTO OaaHca.

Teopus MEKTPOTUTUUECKON AUCCOIUAIMU. DJIECKTPOJIUTHI U HEIJICKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M [UCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
XUMHUYECKOU cBsi3u. CteneHs aucconuanuu. CHIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

Peakimuu noHHOTO 0OMEHa. Y CIIOBHUS MPOTEKAHUS PEAKIIN HOHHOTO OOMEHa,
MOJHbIE M COKpAll€éHHbIE HOHHBbIE YypaBHEHUs peakiui. CBoOICTBa KHUCIOT,
OCHOBaHMM W coOJeil B CBeTe MPEJACTaBICHUNH 00 BICKTPOJIUTUUYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMIJICHUE C MOJEIISIMA KPUCTALIMYECKHX PEHIETOK HEOPraHHUYECKHUX
BCII[ECTB — METAJIOB W HEMeTaioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JCUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOMPOBOIHOCTH
pacTBOpPOB BEWIECTB, IpPOLECCAa AWCCOLMALMU KHUCIOT, IIEJIOYEH U  COJIEH
(BO3BMOKHO  HCHOJIb30BAHME BHUAECO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKM  TNPOTEKAHWS  peakluid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIIBITOB,
WJUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHI
(ropeHue, peakluH pa3yIoKEHHs, COEUHEHHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIbIO KAUYECTBEHHBIX pEaKIMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIIbHBIX 3a]1a4.

HemeTaJ/ibl U X COeIMHEHU S

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHne M (PU3NUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aUMOJEHUCTBUE C METaUlaMU, HEMeTalllaMH, IIesioyamMu). XJIOPOBOAOPO/I.
ConsiHass KWCIIOTa, XUMUYECKHE CBOMCTBA, IOJyYEHHE, NMpUMEHEHHE. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKa. BakHeWine XJIOpUIbl U HX
HaXOXJCHHUE B PUPOJIE.

Oo6mas xapaktepuctuka s1emMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE cTereHu okucieHus. CTpoeHue u (U3MYECKUe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJIIOTPOITHBIE MOAU(PUKAIIMN KUCIOPO/ia
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBoAopo, cTpoeHue, GU3NYECKue u
XUMU4Yeckue cBorctBa. OKCHIBI CEepbl KaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
CepHass kucClIOTa, (QU3MYECKHME U XUMHUYECKHE CBoMcTBa (0OlIuMe Kak
NpEeACTaBUTENS KJjacca KHUCIOT U chnenuduyeckue). XUMHUYECKHE pPEaKIuu,
JeXale B OCHOBE MPOMBIIUIEHHOTO CHOC00a TMOMYYeHHSI CEPHOM KHCIOTHI
[Ipumenenue cepHoit KUCIOThl. CONMM CEPHOM KUCIOThI, KAYECTBEHHAS PEAKIIUS HA



cyiabdaT-uoH. HaxoxneHue ceppl u €€ coequHEHH B mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIeH cpeAbl COCIUHEHUSIMU Ccepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/yXa U BOJJOEMOB), CIIOCOOBI €ro MpeI0TBPAILCHHUS.

OObmas xapakrtepuctuka 31meMeHToB VA-rpynmbel. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, PACHPOCTPAHEHHUE B MPUPO/IE,
(du3nyeckue u XuMHYeCcKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
buznyeckre U XMMUYECKHE CBOMCTBA, MoJyuyeHue u npuMenenue. Coinu aMMOHUS,
ux QU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOoJIyueHHe, (PU3MUYECKUEe U XUMHUYECKUe
cBOMcTBa (0OIIME KaK TMPEICTaBUTENSl Kjacca KHUCIOT W crnenuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHMHEpAJIbHBIX
ynoopeHuil. XuMrU4ecKkoe 3arps3HeHUE OKPYKAIOIIEeH CPeibl COeTMHEHHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢docdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun pochopa (V) u dhochopras kucinora, GU3NIECKHIE U XUMHUIECKHUE CBONCTBRA,
nosryuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATIBHBIX yI0OpEHHIA.

O6mas xapaktepuctuka s1emMeHToB IV A-rpynmnbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUs.  YTJEepoi,  ajuIOTPOIIHbIE
MOAM(DUKALIMKM, PACOPOCTpaHEHUE B NPUPOAE, (PU3MYECKHE U XUMHUYECKUE
cBoicTBa. Ancopouusi. Kpyrosopot yriepona B npupoje. OKcuabl yriepoja, ux
bu3nYeckue Y XUMHUYECKHE CBOMCTBA, JEHCTBUE HAa JKUBBIE OpPTaHU3MBI,
MOJIyYCHUE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0albHOTO TOTEIJICHUS KIWMaTa, MapHUKOBBIM
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHYECKHUE CBOMCTBA,
nojsyueHue W npumeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIILICHHOCTH U CEJIHCKOM
XO35MCTBE.

[lepBoHavasIbHBIE MMOHATUS 00 OPTaHUYECKUX BEILECTBAX KaK O COSAUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YTIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
MPOJYKTHI WX TmepepaboTku (OEH3UH), UX POJIb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojax — U ux
poJii B KM3HM UeJOBeKa. MarTepuanbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCIUHEHHM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TIOJNYYCHHE W
npumeHenue. CoenanHeHUs: KpeMHUsi B mpupoae. OOume mnpencraBieHus 00
okcuse kpemaus (1V) u kpemHueBor kuciore. CUIMKAThI, UX UCIOJIb30BaHUE B
ObITYy, B IMPOMBIIUICHHOCTU. Ba)kHeIlIne CTPOUTENIbHBIE MaTepuaibl: KEpamMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e301acHOro HMCIOIb30BaHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHue 00pa3OB HEOPraHMYECKUX BEUIECTB, CBOMCTB COJIIHOW KHCIOTBHI,
MIPOBE/ICHHE KAYECTBEHHBIX PEAKIIMN Ha XJIOPH]I-MOHBI U HAOIIOJACHUE MPU3HAKOB
UX TPOTEKAHMSI, OMBITHI, OTpaXaromue (PU3NUECKHEe M XUMHYECKHE CBOWCTBA
TaJIOTEHOB M MX COEIMHEHHUW (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHME C O0Opa3lamMu XJIOPUAOB (TajJOreHUIOB), O3HAKOMJICHHE C
oOpasmaMu  ceppl U €€ CcOoeAUHEHMSIMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEpHUAIIOB), HAOJIIOJCHUE Mpoliecca OOYyIIIMBAaHUSI caxapa Mo JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTBhI, HW3Y4YEHUE XUMHYECKUX CBOMCTB
pa30aBiIEHHOIN CEPHON KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOM peaKIuu Ha cyabdar-
MOH W HAOJIOJIeHWE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HMUYECKUMU
cBoiicTBamMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJb30BAaHUE
BHJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAOoOpeHUH, MoTydeHue,
coOupaHue, paclo3HaBaHWE W U3YYCHHE CBOMCTB aMMHUaka, IPOBEJICHHUE
KaueCTBEHHBIX PEaKiMidi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHHue MpU3HAKOB
UX TIPOTEKaHMUsI, B3AUMOICHCTBUE KOHUEHTPUPOBAHHOW a30THOM KUCIIOTBI C ME/IBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAJIOB), M3y4YCHUE MOJIeJIen
KPUCTAJUTMUECKNX PEmIETOK anmasa, Tpadwura, ¢yepeHa, O3HAKOMIICHHE C
IPOLECCOM aACOpPOLMU PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAaHHBIM YIVIEM U
YCTPOMCTBOM NPOTHBOras3a, MojlydeHue, coOupaHue, pacro3HaBaHUE M U3ydeHUE
CBOICTB YIJIEKMCIIOTO ra3a, MpOBEJCHNE KauyeCTBEHHBIX peakluuid Ha KapOOHAT U
CWIMKAT-UOHBl M M3YYEHHE TMPU3HAKOB MX MPOTEKaHUs, O3HAKOMJICHUE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHHE HKCIIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenmume HeEMETaIUIbl M UX COCTUHEHUS.

MeTaJnibl 1 MX COeIMHEHUS

OO01ast XxapakTepUCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
UX TmonoxeHus B llepmoamueckor cucrtemMe XMMHYECKHX dieMeHtoB /[l M.
MenpneneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTadeckas CBs3b U
METAJJIMYECKAass ~ KPUCTAJUIMYECKas  pPElIETKA.  JJIEKTPOXUMUYECKUH Pl
HaIpsDKeHUH MeTallioB. PU3MUECKMe U XMMHYECKHUE CBOMCTBAa MeTaiuioB. OOImue
CrocoObl TOy4eHus: MeTaiuioB. [loHATHE O KOppPO3UMM METAUIOB, OCHOBHBIE
crocoObl 3amMThl UX OT Koppo3uu. CruiaBbl (CTajib, YyryH, AIOPaTIOMUHUH,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U TPOMBIIINICHHOCTH.

[[enoynble MeTauibl: NoNoOKeHHe B [leproanueckoil cucTeMe XUMUYECKUX
anemeHToB JI. 1. MenneneeBa, CTpoeHUE UX aTOMOB, HAXOXXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOWMCTBA (HA MpuUMepe HAaTpus U Kaius). OKcuubl u



TUAPOKCUABI HAaTpusi W Kanus. [IpruMeHeHHe MIEOYHBIX METAUIOB U HX
COEIMHEHUM.

[[lemoyHO3eMENbHBIE METAJIBl MarHuii W KajbIMi: TIOJIOKEHUE B
[lepnognueckon cucreme xumudeckux sneMeHToB [[. M. MenneneeBa, crpoenue
MX aTOMOB, HaX0XJIeHHUE B mpupoae. PU3nyeckue u XMMUUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelive coequHEeHUs Kalblusi (OKCHUJ, THUIAPOKCHUI, COJIH).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJFOMUHHUI: TIoJI0keHuE B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpo€HHE aTtoma, HaxXOXAeHWEe B mpupoge. Puznmueckue u
XUMHUYECKHUE CBOMCTBA aMtOMHHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCHIA
ATIOMUHHS.

Keneszo: monmoxenue B [leppuoanyeckor CUCTEME XUMUYECKHUX AJIEMEHTOB [l.
N. MeHnneneeBa, CTpOCHHE aToMa, HaXOXJeHUWE B mnpupone. dusznueckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbl, THApOKCU bl U cosn xkenesa (1) u xenesa
(1), ux cocraB, CBOWMCTBA M MOJTyUCHUE.

Xumuueckuii 3kcnepumenm:

O3HAKOMJIEHHE C oOpasllaMl METAIOB W CIUIaBOB, HMX (PU3WYECKUMHU
CBOMCTBaMH, M3y4YE€HHE  PE3YJbTAaTOB  KOPPO3UUM  METALIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUCOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbI[USl W HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIpOLECCAa TOPEHUS XKeje3a B KUCIOPOJE
(BO3MOXHO  HCIOJB30BAaHWE  BHUIAECOMATEPHANOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKI[Mi HA WOHBI: MarHus, KajblUs, aTlOMUHMS, IIUHKA, KeEJe3a
(1) u xenesza (11), mexu (11), HaOmOACHME W ONMCAHUE MPOIIECCOB OKPAITMBAHHS
IJJAMEHH HWOHAMU HaTpHisl, Kalus W Kaiabluid (BO3MOXHO HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB THPOKCHAA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PEHIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxunelmue
METaJUIbl U X COCTUHEHUS».

XuMHUSA U OKPYKAKINafA cpeaa

BemectBa m Marepuanbl B IOBCEIHEBHOM >XKU3HM 4YeJOBEKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakiuil B OwbiTy. IlepBas momomib mpu
XUMHYECKUX 0KOTrax M OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolleh cpeanl (MpeaeiabHas JTOoImyCcTUMast
KOHIIeHTpalus Beulects, aaiee — [1/IK). Ponb xuMun B pelieHn# 3K0JIOTHYECKUX
npo0em.

Xumuueckuii IKcnepumenm:

H3ydeHHe oOpasIloB MAaTEpUANIOB (CTEKJIO, CIUIABbl METAJIJIOB, MOJUMEPHBIE
MaTepuabl).

Mescnpeomemmnuwie ceasu



Peanuzanusa MeXNpeIMETHBIX CBS3€M MpU M3YYEHHMM XUMUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSITUN, TAK U TOHSATHUM, SBJISIOIINXCS CUCTEMHBIMU JIJII OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHUHTE3, KiacCUPUKAIMI, TEPUOANIHOCTh, HAOIIIOICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, HM3MEPECHHUE, MOJICNIb, SBJICHUE, HAPHUKOBBIN
s dexT, TEXHOIOTHS, MAaTEPUATTBI.

dusznka: marepus, aTroM, DOJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHU],
M30TONBI, PAJAOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUYECKUN 3apsifl, MPOBOJIHUKH,
MOJIYIPOBOJHUKH, — ITUAJIEKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIUINYECKAS
pemeéTka, CIUiaBbl, (PU3NYECKUE BEJIUUYUHBI, CIUHMIIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, TIJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dortocuHTe3, nbIxanwe, OmMocdepa, IKOCUCTEMA, MHHEPATHHBIC
yA0OpEeHHUsI, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['ecorpadus: armocdepa, rtuapochepa, MHUHEpaAIbl, TOPHBIC IOPOIHI,
MIOJIE3HBIE UCKOIIA€MbI€, TOTIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETo
oOpa3oBaHUs JOCTUTAIOTCS B XOJie OOYyYEeHHMs] XUMHUU B €IUHCTBE Y4YeOHOW W
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMH POCCUHUCKUMU
COITMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOlIecTBE MpaBUJaMd M HOPMaMU I[IOBEJIEHUS M CHOCOOCTBYIOT IMpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLMAIN3AINN 00yJarOIIUXCsl.

JIMYHOCTHBIE  pEe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOJICTBOBAaTbCSI CUCTEMOM IO3WTHBHBIX ILIEHHOCTHBIX OpPUEHTAllM WU
paclIMpEHNE ONbITA AEATEIPHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMOTHYECKOT0 BOCIIUTAHMS:

LIECHHOCTHOI'O OTHOULIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUUYECKOMY
M HAYYHOMY HACIEIUI0, TIOHUMAaHHS 3HAYECHUS XMMHYECKOM HAyKH B JKH3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTU BIANETh JAOCTOBEPHOW HH(OpMmaiuen o
MEPEIOBBIX JIOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rPaskKIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUS. O COLMAJIBHBIX HOPMax H NPaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM M JAPYTUX  BHAAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM NEATEIbHOCTU NpU
BBITIOJIHEHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YY€OHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B IIpollecC€ JTOM Yy4eOHOM NEATEeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE€ TOBEACHHE M IIOCTYIKM CBOHMX TOBApUILEW C IO3ULUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUM IMOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHYECKOW pPEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM M COCTAaBIIIOLIUE
OCHOBY I TOHMMAaHHUS CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IIPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOIHOM CPEJION, O POJIM XMMHUHU B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMHUHU, HEOOXOJIUMBIE HJii OOBSICHEHUS HAOJII0JaeMbIX MPOLECCOB U SIBICHUH,
MO3HaBaTeNbHOM, MH()OPMALIMOHHOW M YWUTATEIIbCKOM KYJIbTYpPhl, B TOM YHCJIC
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Yy4EeOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPaTypol, JOCTYHNHBIMU TEXHUYECKMMH CpEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHMIO W TIO3HAHUIO, JHO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa3OBAaHMIO, MPOEKTHOW H  HCCIEHOBATEIbCKOU
JESITEIbBHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH M YpOBHS OOydeHHUs B
JlaIbHEUIIIEM;

4) ¢hopMupOBaHNS KYJIbTYPbI 310POBBSI:

OCO3HAHME LIEHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370pPOBBIA 00pa3 >KU3HHU, OCO3HAHME MOCIEACTBUMA U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOT 0, HAPKOTUKOB, KypeHUs),
HEOOXOJAMMOCTA COOJIONIEHUS TIPaBWJI OE30MacHOCTH TMPH  OOpalIeHuH C
XUMHYECKUMHU BEUIECTBAMU B OBITY U pealbHOM JKU3HH,

5) Tpy10BOr0 BOCIIMTAHUSL:

MHTEpEC K MPAKTUUECKOMY M3YyUYECHUIO TPOQECCUil U Tpyla pa3inyHOTO PO,
YBaXEHUE K TPyAYy U pe3yibTaTam TpPYIAOBOW [EATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW IO XUMHUHU, OCO3HAHHBIA BBIOOD
VHAMBUIYAJIbHON TPAeKTOPUH MPOJOJIKEHHS] 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMMH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCHEIMHON Npo(heCCUOHATBHON AESTENBHOCTA U PA3BUTHUSI HEOOXOAUMBIX YMEHHUIH,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(HECCHOHATILHOM CPeIe;

6) 3K0J10rH4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKH ILIEJIeCO00pPa3HOE OTHOIIEHHE K MPHUPOAE KAK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIlECTBOBaHMS, MOHUMAHKUE LIEHHOCTH 3[I0POBOTO U
O0e3omacHOoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3nYeCKOMy MU TICUXHYECKOMY 3/I0pOBbIO, OCO3HAHUE LEHHOCTU COOJIIOJCHUS
paBuJ 0€30MaCHOTO MOBEECHUS MpU padOTE ¢ BELIECTBAMM, a TAKXKE B CUTYalLMSIX,
YIPOKAIOLIUX 3/I0POBBIO U )KU3HU JIFOJIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IJIS
pemeHns 3a1a4, CBA3aHHbBIX C OKPYKAOLIEH TPUPOIHON CPEIOH, I NOBBIICHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJbTYpbl, OCO3HAaHHA TJ00aJIbHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJIeM M MyTed MX pelIeHHs MOCPEACTBOM METOAO0B XHMMHUM,
HKOJIOTUYECKOTO MBILUIEHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B I103HABATEIBHOM,
KOMMYHHUKATUBHOW U COLMAJIBHOM TTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaIMETHBIX PE3YNbTATOB BBIIEISAIOT 3HAYMMbIE IS
(GopMHUpOBaHHA MHPOBO33PEHHUS OOILEHAYyYHbIE MOHATHS (3aKOH, Teopus,
NPUHIMUI, TUIIOTE3a, (DAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
UCIIONB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HAaHUHI M3 3TUX MPEeAMETOB (OPMUPOBATH IMPEICTABICHUE O LIEIOCTHOM



HAyYHOW KapTUHE MHpA, U YHUBEpCAJIbHbIC YUeOHbIE NEUCTBUS (I103HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOpbhlE 0OecneunBaroT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIIbHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

Ba3oBble JJornueckue AeficTBUA:

YMEHHUSI HKCIMOJIb30BaTh MNPUEMBI JIOTUUECKOTO MBIILIICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICT XUMHMUYECKUX MOHATUNA (BBIACIATh UX XapaKTEpHbIC
MPU3HAKH, YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTUMU TOHSTHSIMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBACHEHUS OT/ICJbHBIX (PAKTOB U SIBJICHUM, BHIOMpPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKAIMKA XUMHUYECKUX BEIIECTB W XUMHUYECKHX DPEAKITUH,
yCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIY OOBEKTaMH HW3YyYCHHS,
CTPOUTH JIOTUYECKHUE paCCYkACHUS (MHAYKTHUBHBIC, I€IYKTUBHbBIC, 10 aHAJIOTUN),
JIeJIaTh BHIBOJIBI U 3aKJIIOUCHHUS;

YyMEHHUE TMPUMEHSATH B TMPOIECCce IMO3HAHUS TOHATUA (NIpeAMETHbIE U
METanpeIMETHBIC ), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEINIU, UCIIOJIb3YEMBIE B XUMUU,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJICJIbHBIC MTPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JEMEHTa), XUMUYecKas ¢opMysna U YypaBHEHHUE
XUMHUUYECKON peakiMi — NpU PElIeHUH y4eOHO-TIO3HABATEIbHBIX 3aj1a4, C yUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISIBISATh U XapaKTepU30BaTh CYIICCTBEHHBIC
MPU3HAKH U3yYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBS3M U
MPOTUBOPEYHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

Ba3oBble ucciaenoBarejbcKkue JeCTBHUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KadeCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI I10
IIPOBEPKE MPABUIBHOCTU BBICKa3bIBAEMBIX CYXKICHUN;

MpUOOpPETEHUE OMbITa M0 IUJIAHUPOBAHUIO, OpPraHU3allid U TPOBEACHUIO
YICHHYECKUX OKCIIEPUMEHTOB, yMEHWE HaOMomaTh 3a XOJOM IIpoIriecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3ysbTar, (OPMYIUPOBATH 000OIIEHUS U
BBIBO/IBI 110 PE3yJIbTaTaM MPOBEAEHHOIO ONBITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpojieaHHOoM pabdoTe.

Pabora c nndopmanmueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WM HWHTEPIPETHPOBATH WH(OOPMAIUIO
pa3NTUYHBIX BUIOB U (HOPM MPECTABICHUS, TOJTy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs ~ JIUTEpaTypa XHUMHUYECKOrO COJAEpKaHWs, CIPaBOYHbIE
nocobusi, pecypcbl MHTepHETa), KPUTHUUECKH OIEHUBATh MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IMYHbIE METOJbl M 3alpoChl MPU MOUCKE U OTOOpE
MH(pOpMallMl U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJI BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33]1a4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTd MCHOJB30BAaHUS HHPOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTMBHOI'O MCIIOJIb30BAHUS PA3IMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpATh ONTHUMANBHYIO (pOpMy mpeacTaBieHuss HHPOpMAIKA U
WUTIOCTPUPOBATh pEIIaeMble 3aadydl HECJOXKHBIMU CXEMaMH, JharpaMMaMi,
npyrumu hopmamu rpaduki 1 ©X KOMOMHAIIUSMU;

YMEHHME HCIIOJIb30BaTh M AaHANU3UPOBATh B IIpolecce Yy4yeOHON u
MCCJIEI0BATENBCKONW JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOT0 XO35MCTBA M TPAHCIOPTAa HA COCTOSHHME OKPYXKAIOUIEH IPUPOIHOU
Cpelbl.

KoMMyHuKaTUBHbIE YHHBePCAJIbHbIE YUeOHbIe JeliCTBUS:

yMEHUSl 3a/aBaThb BOMPOCH (B XoJA€ Jauanora M (Wid) AMCKYCCHM) IO
CyHIECTBY  OOCyXKHaemMol  TeMmbl, (QOPMYJIHPOBATH CBOU  NPEIIIOKCHHS
OTHOCHUTEIILHO BBITIOJTHEHUS MPEJIOKEHHOH 3a/1a4u;

YMEHMsSI ~ IPEJCTaBISATh  IOJYYEHHBIE  pEe3yslbTaThl  IO3HABATEJIbHOM
NESATEIBHOCTY B YCTHBIX M IHCBMEHHBIX TEKCTax; JenaTh I[PE3EHTaLUI0
pE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOrO 3KCIepuMeHTa (1adopaTopHOro OmbITa,
1abopaTopHOi pabOThI IO UCCIIEIOBAHUIO CBOIMCTB BEIIECTB, yUeOHOr0 MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
NO3HABAaTEJIbHO U HUCCIIEOBATENbCKONM  JIEATEIBHOCTH MpPU  pELICHUU
BO3HMKAIOIIUX MPOOJeM Ha OCHOBE Yy4y€Ta OOIIMX HHTEPECOB M COTJIACOBaHUS
no3uuuid (00CyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMb», KOOPAUHAIUS
COBMECTHBIX JCHCTBUM, OIpENECICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHON pabOTHI U JPYTHe).

PeryisiTuBHbIe YHHBepCaJbHbIEe yUeOHbIe AelicTBHS:

YMEHUE CaMOCTOSITEJIbHO ONPENENsATh UENH JEATeIbHOCTH, MJIaHUPOBATh,
OCYIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATeILHOCTh, BBIOUpaTh Hanbosee 3pGeKTUBHBIE CIIOCOOBI peleHrs YIeOHbIX U
MO3HABATEJIbHBIX 3aJlady, CaMOCTOSITENIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUM C YYETOM
MOJTy4YeHUsI HOBBIX 3HAHHUW 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIO pPE3yJibTaTa 3asBJIICHHOM LEIU, YMEHUE
UCIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPeJIjlaraéMble B yCIOBUH 3aJaHUH.

NPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX PE3yJNbTaTOB IO OCBOCHHIO 00s3aTEIBHOTO
COJIEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOUIMMKCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNEUCTBUN, crnenupuuecKkue Uil TPEeAMETHOM o0nactu «XUMHS», BUIBI
JEATEIBHOCTH MO  IOJYYEHUI0 HOBOTO 3HAaHWS, €ro HHTEPIPETALNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX M HOBBIX CUTYaIIHUSIX.

K xonIty oOydenus B 8 kjacce mpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOIITUXCSI YMEHUIA:

e PACKPBIBATH CMBICJ OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasi J10J1s1 XUMUUYECKOTO JIEMEHTa B COSAMHEHUU, MOJIIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKasi pPEaKIus, Kiaccu(ukanus peakiuii: peaxiuu
COCAUHEHHUS, PEaKUUU PAa3JIOKEHUs, pEeaKUuyd 3aMELICHUs, peaKuuu
0o0OMEHa, 3K30- M SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOU A((EKT peakiuu,
AIpO aroMma, JJIEKTPOHHBIM CJIOW aromMa, aTOMHas OpOWTan b, pagnuyc
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAs W HEMOJSpHAas KOBAJICHTHAs CBSI3b,
WOHHAs CBA3b, UOH, KaTUOH, aHUOH, PacTBOP, MaccoBas JOJs BEIIECTBA
(IpoueHTHas: KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKMX TIOHSATUUA U
MIPUMEHSITh 3TU NOHSATHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAILICHUII;

e HCIMOJb30BaTh XHWMHUUYECKYIO CHUMBOJHUKY JUIsI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

e OIpEIENSATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COCIAMHEHUSX,
CTENEHb  OKHUCJICHHS  DJICMEHTOB B  OMHApHBIX  COCAUHEHUSIX,
MIPUHAJIJIEAKHOCTh BEIIECTB K ONPEAEIEHHOMY KJACcCy COEAUHEHHU MO
dbopmynam, BHUJ XUMUYECKOHW CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpbiBaThb cMmbica [lepuoanueckoro 3akona JI. M. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOJAUYECKONM 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX moJiokeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAaHEHUs MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e OINKCHIBATh U XapakTepu3oBaTh TabiuuHyto Qopmy Ilepuonuueckoit
CUCTEMbl XHMHMYECKHUX OJJIEMEHTOB: pa3jauyaTh [OHATHUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpynmna)y, maneie u
OOJbIIME TEPHUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabnuue «llepuonuueckas cucteMa XuMUYeckux »dyemeHToB [, U.
MenpneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sjipa, 00IIee YUCIO IEKTPOHOB
U pacIpeIeieHHe UX 0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YacTBYIOUIMX B pEaKIuu
BEIIIECTB, 10 TEIIOBOMY (D PeKTy);

XapakTepru3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINA;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT X KAYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBpaAlllCHUN B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITH OTHOCUTEIIbHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MaccChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOrOo »dJeMeHTa 1o QopMmylie
COEIMHEHHUSI, MAaCCOBYIO JIOJIO BEUIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIUU;

MIPUMEHSITh OCHOBHBIC OINEPAIMU MBICTUTEIBLHON JEATEIIbBHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMaTH3allUI0, KiacCU(HUKAIIHIO,
BBISIBJICHUE NPUYUHHO--CJIEACTBEHHBIX CBA3EH — JJISI U3YyYECHHUS! CBOMCTB
BEIIECTB M XUMHUYECKUX PEAKIHM, €eCTeCTBEHHO-HAyUYHbIE METOJbI
MO3HAHUS — HAOJIOJACHUE, W3MEPEHHUE, MOJECIUPOBAHHME, IKCIEPUMEHT
(peaJibHBI U MBICIICHHBIN );

cledoBaTh  IpaBWJIaM  IOJb30BAaHUS ~ XMMHYECKOM  TOCYyIOW U
7a00paTOpHBIM  O0OPYJIOBaHMEM, a TakKXKe IIpaBWIaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIHUSIMU 1O BBITOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB IO TMOJYYEHUIO H COOUpaHUIO
ra3oo0pa3HbIX BeENIeCTB (BOAOpOJa H KHUCJIOPOJa), MPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEAECIEHHOM MACCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W TMPOBOJUTH  XMUMHUYECKHE  AKCIEPUMEHTHl IO
pPacno3HaBaHHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIbI HHIUKATOPOB
(;makmyc, herondTarent, METHIOPAHXK U APYTHE).

K xonIty oOyuenus B 9 kiacce mpeMeTHbIE PE3yNIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHUIN:

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHYECKHX TOHSATHH: XUMHYCCKUI
AJIEMEHT, aTOM, MOJIeKyJla, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, CTETCHb
OKHCJICHUS, XUMHYECKas PeaKIHsi, XUMUIECKasi CBSA3b, TETUIOBOU dPQeKT
peakmuM, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DJICKTPOJMTHI,
HEDIJICKTPOJIUTHI, JJICKTPOIUTHYCCKAsT THUCCOIUAIUS, PEaKIIUd HOHHOTO
oOMeHa, KaTaliu3aTrop, XHMHYECKOE€ paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIECHHE W  BOCCTAaHOBJICHHUE,
ajuioTponusi, aM()OTepHOCTh, XUMHUYECKas CBs3h (KOBAJEHTHAsl, MOHHAas,
MEeTaJJInYecKas), KpUCTAIMYECKass pemerka, KOppo3us METalIoB,
CIUIaBbl, CKOPOCTb XUMHYECKOW PpEAKLMUH, IMPEACIbHO JOMyCTUMAs
koHueHTpanus [1JIK BemecTsa;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX [OHSITUA U
IIPUMEHSATH T ITOHATHUS IIPU ONIMCAHUU BELIECTB U UX MPEBPALLICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHUS (HOpMYT
BEIIECTB U YPABHECHUN XMUMHUYECKUX PEAKIUN;

ONPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS! XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy CO€IMHEHU 1o (opmysiaM, BUJI XUMUYECKON
CBsi3U (KOBAJCHTHAs, WMOHHAs, MeETAUIMYeCKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsi MOHA M0 XUMHUUYECKOU (opMyIe, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COEAUHEHUU, TUI KPUCTAIIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBath cMbIca [lepuonnueckoro 3akona JI. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUChIBATH U XAPaKTEPHU30BaTh
tabnmmunayio (opmy I[leproamdeckoil CUCTEMBl XMMHYECKHX SJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoarpynma (A-Tpynma)y U «moOouyHas
noarpynmna (b-rpymnma)», manble W OOJbIIHE MEPUOMABI, COOTHOCHTH
0003HaYeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONW Taliuie, ¢
YUCIIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHX
AMEMEHTOB (COCTaB | 3apsij sapa, OOIIee YHCIO DJIEKTPOHOB U
pacupeneNieHue WX TI0 DJIEKTPOHHBIM CJIOSIM), OOBACHITH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB 3JIEMEHTOB M UX COCIMHEHUU B
Npeiesiax MajbIX MEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS HUX
aTOMOB;

KJIACCU(PUITMPOBATh XUMHUYECKHE AJIIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA,
XUMHYECKUE peakluu (M0 YMCIy M COCTaBYy Y4YacTBYIOLIUX B PEAKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, 0 U3MEHEHUIO CTENEHEW OKUCICHUS
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOMME W Crenu(puuecKkue XUMHYECKHUE
CBOMCTBA MPOCTBIX M CJOXHBIX BELIECTB, IOATBEPKIAAsA OINUCAHUE
OpUMEpaMHd MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHYECKUX PEAKIINN;

COCTaBJISITh YPABHEHUSI DJICKTPOJUTUYECKOM JIUCCOIMALIMM  KHUCIIOT,
IIEJIOYEN U COJIEH, TOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHMS pEakIuil, TMOATBEPKAAIOIMIUX CYIIIECTBOBaHUE
TCHETUYECKOM CBS3U MEXKy BEIIECTBAMHU Pa3IMYHBIX KJIACCOB;
pacKkpbiBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OajaHca 3TUX PEaKIUid;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHUS,
BO3MOXKHOCTH TIPOTCKaHUS XWMHUYECKHX TIPEBpPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYKO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XHUMHYECKOTO »JJeMeHTa 1o ¢opmyse
COCMHEHUSI, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOAUTEH PACUETHI
0 YPaBHEHUIO XUMHYECKOU PEaKIINH;

coOmoaTh  MpaBWia  MOJB30BAaHUS  XMUMHYECKOM  TMOCYAOW W
7a00paTopHbIM  O00OpYy/IOBaHMEM, a TaKXe IpaBuUjia oOpalieHus ¢
BCIICCTBAMH B COOTBETCTBHM C WMHCTPYKIUSAMH TI0 BBITIOJIHCHHIO
7a00paTOPHBIX XUMUYECKHX OTBITOB IO TOJYyYEHUIO W COOUPAHUIO
ra3000pa3HbIX BENMIECTB (aMMHAKa U YIJIEKUCIIOTO Tasa);

MPOBOAUTL  PEaKIMW, TOJTBEP)KJIAIOIINE  KAaYeCTBEHHBIM  COCTaB
Pa3JIMUHBIX BEIIECTB: PAaCIO3HABAThH OMBITHBIM IyTEM XJIOpH]I-, OpOMU/I-,
noaua-, kKapbonart-, ¢ocdar-, cuiaMkar-, cyiabhar-, TUAPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUSI M HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPAaX HEOPTAaHUYCCKHUX BEIIECTB;

PUMEHSTh OCHOBHBIE OIEpAIllUd MBICIUTEIIBHON ACATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHUE, OOOOIIECHHE, CHUCTEMATHU3AIlMI0, BBISIBJICHUE
MPUYHHHO-CJICACTBEHHBIX CBSI3€H — I W3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHbIE METOJbl TO3HAHUS —
HaOJII0JICHUE, U3MEPEHUE, MOJICITUPOBAHUE, IKCIIEPUMEHT (peanbHbId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KouunyecTBo yacos
Ne HaumeHoBaHue pa3iesioB u DuekTpoHHbIe (UG poBbIE)
KonTtpoJbHbie IIpakTH4eckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [leppoHayanbHbIe XHMHYECKHE IIOHATHS
XuMusi — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS 1 5 2 bubmuoreka [JOK
' NPAKTUICCKOH JeATeTbHOCTH https://m.edsoo.ru/7f41837c
YyeJioBeKa
12 BemectBa 1 xummuueckue 15 1 bub6nmoreka [JOK
' peakuu https://m.edso00.ru/7f41837c
Hroro 1o pasneny 20

Pa3jnen 2. BaxxuHeiimme npeacTaBuTe/ i1 HEOPraHMYECKUX BelIeCTB

Bosnyx. Kucnopoga. Ilonsarue Bubnuorexa [JOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonstue o kucmorax 8 1 bubnuoreka [IOK
' U COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6nuorexka [JOK
' OCHOBaHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIC KJIaCCHI bubnuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30

Pasnen 3. Ilepuonnueckuii 3axkon u Ilepuoguueckasi cucrema xummndeckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU


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

[lepuoanueckuii 3aKoH 1

[Tepuonnueckas cucrema bubnnorexa IOK
3.1 7
XUMHUYECKHX djieMeHToB 1. 1. https://m.eds00.ru/7f41837¢
Menpene-eBa. CTpoeHue aroma
XuMu4eckas CBS3b.
Bbubnuorexa [JOK
3.2 OKHUCIIUTEITLHO- 8
https://m.edso00.ru/7f41837c
BOCCTAHOBUTEJILHBIE PEAKITUT
bubmuoreka [JOK
Hroro no pasaeity 15 https://m.eds00.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KUIIACC

KosnuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbIe
Ne o/ P Kontpoabnbsie IlpakTHueckue (idpp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypchl
Pa3nen 1. BemecTBO M XMMHYecKHe peaKkIuH
11 [ToBTOpeHue u yriayOnenue 3HaHUN 5 1 bubnmorexa [[OK
' OCHOBHBIX Pa3JiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubamnorexa [IOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOAUTHYECKAS JUCCOLIHALIHS. 8 1 1 bubnmnorexa [JOK
' XUMHUYECKUE PEAKLIUU B paCcTBOpax https://m.edso0.ru/7f41a636
Utoro no pazneny 17
Pa3gea 2. HemeTasibl M HX COeTUHEHU S
51 OO01mas XxapakTepUCTHKA XUMUISCKUX 4 1 bubnuoreka [JOK
' sneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTHKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' PYIHIBL 2-€p https://m.edso0.ru/7f41a636
COCITMHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKIX
2.3 sneMeHToB VA-rpymnisl. A30t, pochop 1 ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COCITMHCHUS
OO01mas XapakTepUCTHKA XUMHUECKUX
2.4 anemeHToB |V A-rpynmsl. Yriaepoa u 8 1 2 bubamorexa [IOK
' . DYTHIB. o https://m.edso0.ru/7f41a636
KPEMHUH 1 UX COSMHECHUS
Hroro no paszneny 25



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

Pa3gea 3. MeTaiibl M UX COeTUHEHU A

N bubnmnoreka [JOK
31 Obmwe cBojicTBa MCTAIIOB 4 https://m.edsoo.ru/7f41a636
. bubnmorexa [[OK
3.2 Baxkueiiiye MeTaIUIbl U UX COEOUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasjnen 4. Xumus u okpy:xamomas cpeaa
4.1 B TBa U MaTepHaJbl B )KU3HU YEJIOBEKA 3 bubmmorexa HOK
' cree p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
p 3 bubmmorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJsmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara undgposbie
n/n Tewa ypoka Bcero Koutpoakneie  Ipakrueckue u3ydeHusi  oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcesl
1 [Ipeamer xumun. Poas XUMUM B )KU3HU 1 bu6mmorexa [JOK
yesnoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOJAX TTO3HAHKS B XUMUHU 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «[IpaBuna
3 paboThI B 1a0OpaTOPUU U PUEMBI 1 bubnuorexa LIOK
oOparteHus ¢ J1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 Yucrtele BemecTBa u cMecu. CnocoObl 1 bu6mmorekxa [JOK
paszaeneHus: cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK
. https://m.edsoo.ru/ff0d28c8
OUYHCTKHU TIOBAPEHHOM COJIN )»
bu6mmorexa [JOK
0 ATOMBI H MOJICKYIbI 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUe AJIEMEHTHI. 3HAKH 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cioXHBIE BElIeCTBa 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 Bubnuoreia LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTaBa BCIICCTB.

bubmuoreka [IOK
10 X .B
umiricckas popya. Basieutrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JIEMEHTOB
11 OTHOCUTENbHAS aTOMHAs Macca. bubmmoreka [JOK
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1071 XHMHAYECKOr0O bu6mmorexa [JOK
3JIEMEHTAa B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 KommuaecTBo BemecTBa. Mok, bubnuoreka [JOK
Momnspaas macca https://m.edso0.ru/ff0d5230
14 Du3UYECKUE U XUMUYECKUE SIBICHUS. bubmuoreka [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky u yciaoBUsI IPOTEKAHUS bubnuorexa LIOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MAcChl BEILIECTB. bubnuoreka [{OK
XUMHUYECKUE yPAaBHEHUS https://m.edsoo.ru/ff0d3b88
BrrauciieHus: KoJIM4ecTBa, MacChl
17 BEIIIECTBA 10 YPAaBHEHUSAM XUMHUYECKUX bubmmorexa [IOK
Hl . yp https://m.edsoo.ru/ff0d5708
peakimit
Krnaccudukanus XuMHYECKUX peaKIiuii
18 (COC,I[I/IHq;HI/HI a3JI0KCHHS ’ bubmorexa HOK
> P : https://m.eds00.ru/ff0d3f34
3aMeIIeHus, oOOMeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHIMKIIoNeucT. O000IIeHHE 1 bubmmorexa [JOK
H AHCT: Hf https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIl¥sl 3HAHHUH
20 KonrtponbHas padora Nel no teme bubnuorexa LIOK
«BeniecTBa 1 XUMUYECKUE PEAKLIUM https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. CocraB bu6mmorekxa [JOK

Bo3ayxa. Kucinopoa — snemMeHr u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IMpOCTOC BCIICCTBO. O30H

dusznueckue U XuMHUUECKHE CBOMCTBA

bu6mmoreka [JOK

22
KHCI0POA (PCAKLUHH OKHCICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcumax
CriocoOblI mosryueHus KUCIOpoa B
23 1abopaTopuu ¥ MPOMBIIIIEHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TemnnoBoit 3ppexT xumudeckon
24 peakuuu, MOHATUE O bubnuoreka LIOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edso0.ru/ff0d4790
SHAOTEPMHUYCCKUX PEAKIIUTIX
TonnuBo (HedTh, Yroib U METaH).
25 3ar ;13He1§1/1e¢1;03 yia CIIOCO0bI lro Bubnnoreia LIOK
p AyXa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPAILEHUS
[Ipaktraeckas padorta Ne 3 o Teme
26 «[TomyueHne u coonpaHue KUCIOpoIa bubmmorexa LIOK
y . P poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bu6nuoreka [IOK
BelecTBo. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
28 du3NYECKUEe U XMMUYECKHE CBOMCTBA bubmuoreka [JOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [JOK
29 I1
OIVITHE O KHETOTAX 1 COTX https://m.edso0.ru/ff0d50d2
CriocoOblI 1osryueHHst BO0poia B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpakruyeckast pabora Ne 4 o Teme
bubmuoreka [JOK
31 «[Tony4yenue u cobupanue BOAOPO/A,

HN3Y4YCHUC €TI0 CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d50d2
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ModnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrancienus 00€Ma, KOJIH4ecTBa

33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmiorexa HOK

. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WIH 00BEMY
Brrunciienus o0bEMOB ra3os MO

34 ABHCHMIO pPEaKI[UX Ha OCHOBE 3aKOHA bubmorera [JOK
yp . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B

35 du3nYeCcKre 1 XMMUYECKHEe CBOMCTBA bubnuoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonsitue 006 bubmuoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTeis. HaceimeHHbe

37 u HI;HaCBIpeHHBIE aCTBOPEI MH;CCOBaSI bubmorexa HOK

m PacTBoppL hitps://m.eds00.ru/ff0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
[TpakTuueckas padora Ne 5 o Teme

38 «IIpurotoBieHue pacTBOPOB ¢ bubnunoreka [JOK
ONpeeIEHHON MaCCOBOU J10JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»

39 KontponbHas padora Ne2 o treme bubnuoreka LIOK
«Kwucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KiaaccupuKarus, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonmyuenne U XUMHUECKHUE CBOMCTBA

41 KI/ICJ‘I};THI)IX OCHOBHBIX U aM()OTEPHBIX bubmmorexa [JOK

’ p https://m.edsoo.ru/ff0d664e
OKCUJIOB
42 OcHoBaHHS: COCTaB, KJIACCU(DUKAIINS, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyyeHne u XUMHUYECKHE CBONCTBA bubmuorexa [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocras, kinaccudukars, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losnyyeHne u XUMHUYECKHE CBOMCTBA bubnuoreka LIOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIaTypa,
(cp ) P bu6mmoreka [JOK
46 CIIOCOOBI MOJTYYECHUS, XUMUYECKHE
. https://m.edso0.ru/00ad9474
CBOMCTBa
[Tpaktuyeckast padora Ne 6. Pemenue
47 SKCHEPUMEHTANIBHBIX 33724 110 TEME bubnmoreka [[OK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEJTUHEHMIN»
48 ['eneTnueckas cBsI3b MEXKIY Ki1accaMu bubnmorexa [JOK
HEOPraHWYECKUX COCTMHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmorekxa [JOK
49 O06o001IeHre U CUCTEMAaTU3aIMs 3HAHUH
B . https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COCTMHECHUI
ITepBbie ONBITKH KiIacCUpUKAIIUN
51 XI/H\I/)II/I‘-IGCKI/IX 3JIEMEHTOB E)IOHSITI/IG 0 bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX dJICMCHTOB
[lepuonnueckuii 3aK0H U
bu6mmoreka [JOK
52 [Tepuoanueckasi cucTeMa XUMHUYIECKUX
https://m.edsoo.ru/00ada52c
anemeHnToB /I. 1. Menneneesa
bu6mmoreka [JOK
53 [Tepuosl, rpymnmbl, MOATPYIIIILI 1

https://m.edsoo.ru/00ada52c
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CTpOCHI/Ie atoMoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 siaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0UeK
55 aToMoB 3J1eMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. V1. MenaeneeBa
XapakTepuCcTUKa XMMUYECKOTO
56 3JIEMEHTA M0 €0 MOJIOKEHHUIO B bubmuoreka [JOK
[Iepnonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menaeneesa
3nauenue [leproguyeckoro 3akoHa ass
57 pa3BuTHUA HayKu U npaktuku. /. 1. bubnuoreka LIOK
MeneneeB — y4€HbIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIEeKTpOOTPULIATETbHOCTh aTOMOB bubnunoreka [JOK
XAMUYECKHAX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorekxa [JOK
> Hortast ximirieckas cBsisb https://m.edsoo.ru/00adac34
60 KoBanienTHas noasipHast XuMudeckas bubnuoreka LIOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HENOJIIpHAsA XUMUYECKas bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6morexa [JOK
62 Crene okucIeHA https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuoreka [IOK
peakuuun https://m.edsoo.ru/00adb076
64 OKuCIUTETN U BOCCTAHOBUTEIH bubmmorexa [JOK
https://m.edso00.ru/00adb076
65 KonTponpnas padora Ne4 mo teme bubmmoreka [JOK
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«CTpOCHI/Ie aToMa. XMMHYECKas CBA3b»

https://m.edso0.ru/00adb486

66 PesepBHelit ypok. O6o001IeHNE U 1 bubnunoreka [JOK
cUCTEeMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/00adb33c
67 PeseprubIil ypok. O6001meHne 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
PesepBHeIit ypok. O600ICHHE 1 bubnmoreka [JOK
68 . 1
cUCTeMaTu3alus 3HaHUM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KUIIACC

KoanuecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yueHusi odpa3oBaTesibHbIE
padoThbI padoThbI
pecypcbl
[lepuoanueckuii 3aKoH.

1 Ilepnonnueckas cucrema 1 bubnuoreka LIOK
XUMHUYECKHX 3eMeHToB /1. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX AJIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buaer XuMHUUecKoM CBSI3H U THITHI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o teme

) «[ToBTOpEeHue u yriayoieHue 3HaHUI 1 1
OCHOBHBIX pa3/iesioB Kypca 8 kjacca»

6 Knaccudukammst XaMruIecKux 1 bubnunoreka [JOK
peaKkuui 1o pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XMMHUYECKOMN

7 eaxkuuu. IloHATHE 0 TOMOT€HHBIX U 1 bubmorexa HOK
P ] https://m.edso0o.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIMIX
[ToHsiTHE O XUMUYECKOM PaBHOBECHUHU.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKON pCaKkiun U MMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHCIUTEIBEHO-BOCCTAHOBUTCILHBIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTUYECKOMN
10 uccouranuu. CunpHbIE U ci1adbie bubnmorexa LHOK
A HHATHH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HNonuble ypaBHEHUS peaKIIui Eubmaorexa HOK
yp peakl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAHUH B CBETE IIPEACTABICHUN bubmmorexa HOK
pvz[ https://m.edsoo.ru/00add5d8
00 AJEKTPOIUTUICCKON JUCCOITUAITTI
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTaBICHUNA 00 bubnmorexa HOK
bel o https://m.edsoo.ru/00add8b2
AIIEKTPOIIUTUYECKON JUCCOLIUAIIUN
14 [TonsaTHE O TMAPOIN3E COJIEN bubmmorexa LOK
Ap https://m.edsoo.ru/00add9d4
O0600611eHe U cucTeMaTU3alus bubmuorexa [IOK
15 .
3HaHUH https://m.edsoo.ru/00addd12
[TpakTuueckast padora Ne 1.
16 «Perienue 3xCnepuMeHTATLHBIX Bubmorexa OK
P https://m.edsoo.ru/00addbfa
3amau»
KonrpomnsHas padora Ne2 o reme
17 «IIMEKTPOIIMTHUECKAS JINCCOIIUAIIAS Bubmorexa OK
p A THATH. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B paCTBOPAX)
O0111ast XapakTEPUCTHUKA I'aJIOTE€HOB.
18 XI/III;I/IlI/I‘-ICCKI:I)/IC CBEﬁCTBa Ha IpuMepe bubmmorexa LHOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 XmopoBogopoa. CoJisiHast KUCIIOTA, bu6mmoreka [JOK
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XUMHUYCCKHUC CBOﬁCTBa, NOJIyUCHHUC,
IIPUMEHCHUEC

[TpakTuueckas padora Ne 2 o teme

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

20 «[Toy4deHne CONSTHON KUCITOTHI, bubmmorexa [JOK
. . https://m.edsoo.ru/00ade348
U3y4YeHue e€ CBOMCTB
Brruncnenus o ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIINIA, ECITH OJIHH U3 bubmmorexa LIOK
https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
99 OO01mas xapakTepuUCTHKa JIEMEHTOB bubnnoreka [IOK
VIA-rpynrmbt https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIMK CEPBbI.
93 Haxosxnenue cepsl 1 €€ coeTMHEHUI bu6mmoreka [JOK
B IIpUpoOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBonopona, CTpOoeHHUE, bubnunoreka [JOK
(bu3HUYEeCcCKre U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KMCIIOTa
25 (1)I/ISI/I‘IILCCKI/IIG) u xmfnqecxne CBOI;ICTBa, bubmmorexa LIOK
https://m.edsoo0.ru/00adea28
pUMEHEHHE
XUMHUYECKUE PEaKIINH, JIeKAIIHE B
OCHOBE ITPOMBIIIIEHHOTO CII0c00a
26 IIOJIyYEHUsI CEPHOM KUCIIOTHI. bubnuorexa [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY Karoulei cpeibl COeAMHEHUSIMU
cepsl
97 Beruucienue MaccoBoit 107U BBIXOJIa bubmuoreka [JOK
MPOIYyKTa peaknu https://m.edsoo.ru/00adec8a
28 OO011as XapakTepUCTHKA 3JIEMEHTOB bubnuoreka LIOK
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VA-rpynmnsl. A30T, pacipocTpaHeHHe
B IIpupoze, Gpu3ndecKue u
XUMHYECKHE CBOMCTBA

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

AMMUaK, ero Gu3nIecKue u

bubmuoreka [JOK

29 XHUMHUYECKHE CBOMCTBA, ONyYEHNE U
Y https://m.eds00.ru/00adf004
IPUMECHECHHE
[TpakTuueckas padora Ne 3 o teme
30 «IlonydeHre aMmMuaka, U3y4eHue ero bubmorexa HOK
Y 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas kuciora, e€ pusndeckue u bu6mmorexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATBHBIX

32 no0pennii. XUMHU4ecKoe bubnmorexa [TOK
yAOOP ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYXKAKOIICH Cpelibl
COCIMHEHUSIMU a30Ta
®Docdop. Oxcun dhocdopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta q)(blfm(qeilme u Bubnnoreia LIOK

p o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyYCHHUE
Ucnons3zoBanue pochartoB B

34 Ka4yecTBE MUHEPAIIbHBIX y100pEHHUH. bubnnoreka [JOK
3arpsi3HeHUe NPUPOJHON CPEIb https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacrpocTpaHeHHe B

35 npu Eae (Ii))nsnlzleCKII)/Ie Y XUMHUYECKHUE bubmmorexa [OK

PEPOJE, https://m.edsoo.ru/00adfd9c
CBOIICTBa
36 Oxkcuppl yraeposa, ux pusndeckue u bubnmoreka [JOK

XUMHUYECKHE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKonoruyeckue npoOIemsl,
CBsi3aHHBIC ¢ OKcHI0M yriepozaa (1V)

37 VYroapHas KuciioTa u €€ Cou bubmmorera [JOK
https://m.eds00.ru/00ae006¢c
[TpakTuueckas padora Ne 4 o Teme

38 "[Tonyuenue yriaekuciioro rasa. bubnuoreka [JOK
KauecTBenHas peakuus Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauaNbHBIE MOHATHS 00
39 OpraHUYECKHX BEIIECTBAX KaK O bubmmorexa [JOK
P https://m.edso00.ru/00ae054e
COCIIMHEHUSX yTIIepoaa
40 Kpemuuii u ero coequHeHust bubmmorexa [JOK
p https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Pemenue

41 AKCTIIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubmmoreka [JOK
«Baxueiinine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHCHHMS
Kontposbnas padora Ne3 no teme

. bubmmoreka [JOK
42 «BaxkHeiie HeMeTauIbl U UX
https://m.edsoo.ru/00ae0e18
COCIUHCHHMS
OO61mas xapakTepucTHKa XUMUYECKIX
3JIEMEHTOB — METaJLIOB.

43 Metammueckas CBs3b U bubmuoreka [IOK
MeTaJUInYeCcKas KpucTauimyeckas https://m.edso0.ru/00ae103e
pemérka. @u3nvecKre CBOMCTBA
METaJJIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.

. bubnmoreka [JOK

44 DIEKTPOXUMUYCCKUN P

HanpsH>KEHUH METAJIOB

https://m.edsoo.ru/00ael1156
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O61mue crnocoOb! MOTyUYeHHUs
meTawioB. CruiaBel. Beruncienus mo

45 aBHEHUSIM XUMHUYECKUX PEAKINI bubnmorexa [TOK
yp DeAKHIH, https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJIEPKUT
pUMecH
46 IToHsTHE O KOPPO3UHU METAILIIOB bubmmorexa [TOK
pp https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
47
IHenoumpie MeTan bl https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [IOK
KaJIbIIUA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baknenmme coenuHeHnsa KaIbLINAA bubmmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O000111eHNE U CUCTEMATU3ALIIS
3HAaHUH
59 JKECTKOCTE BOIBI U CIIOCOOEI €€ bu6mmoreka [JOK
YCTpaHECHUS https://m.edso0.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "YKEcTKOCTL BOIBI M METOJBI €€ bubnnorexa [IOK
" 8 A https://m.edsoo.ru/00aelae8
YCTpaHEHUs
54 PN p— bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOWCTBA OKCUIA U bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keeso bu6mmoreka [JOK

https://m.edso0.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

OKCI/II[LI, TUAPOKCUABI U COJIM KEJIC3a

bubmuoreka [JOK

S (11 u sxene3a (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHrE ¥ cUCTEMAaTHU3 AL
3SHAHHHA
[Tpaktuyeckas pabora Ne 7. Pemienue
59 AKCHEPUMEHTANIbHBIX 3a7a4 110 TEME bubnunoreka [IOK
«BaxHenume MEeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCITMHEHUS
Brruncnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIINi, eCIIH OUH U3
60 peareHToB /aH B U30BITKE WU bubnuoreka LIOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MAacCOBOM J0JIA BbIXOAA IPOAYKTa
peakuuu
61 O00011IeHNE U CUCTEMATU3AI[HSI
3HAHHIA
KonTtponbHas pabora Ne4 o reme
62 «Baxuelimume MeTauibl U UX
COEJIMHEHUS
63 BemectBa u maTepuansl B bu6mmoreka [JOK
IIOBCETHEBHOM KU3HU YEIOBEKa https://m.eds00.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKpY>KArOLIEH cpebl https://m.edso00.ru/00ae4270
65 Ponp xumuu B pelieHuu bubnuoreka LIOK
IKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O60011eHne u bubnnoreka [JOK
CHUCTEeMAaTHU3alus 3HAHUI https://m.edso00.ru/00ae0d0a
67 PesepBusiit ypok. O600IICHHE 1 bubnmoreka [JOK
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CUCTCMAaTHU3alusa 3HaHWUHI

68 PesepBublit ypok. O0001eHne 1

cucTeMaTH3aIus 3HaHui

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

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 kiacc/ 'abpuensua O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnuonepHoe obmectBo «M3narensctBo «IIpocBenienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.T'., Cnagkos C.A.,

AxrmmmonepHoe o0miectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI UIA YUUTEJA

1. 'abpuensa O. C., Bockob6oitaukoa H. I1., dmykoBa A. B. HactonpHas kaura
yuuTens. Xumus. 8 KiI.: Metoaudeckoe nocobue. - M.: poda, 2021.

2. I'abpuensn O. C., SAmrykoBa A. B. Tetpans nms 1abopaTOpHBIX OMBITOB U
npakTuueckux pabor. 8 ki1 K yuebnuky O. C. I'abpuensina «Xumusi. 8 Kiacey.
M.: Jlpoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensina
«Xumus». 8 knacc / O. C. 'abpuensa. — M. : IIpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueouuky O. C. 'abpuensina
«Xumus». 9 xknace / O. C. 'abpuensa. — M. : IIpoda, 2021. — 108.

5. Xumus : rexHonorndeckue kaptol k yaeonuky O. C. I'abpuensna «Xumus. 8
Kjacey» : metoauueckoe nocodue / JI. . Acanosa. — M. : Jlpoda, 2020

6. XuMus : TexHosiorndeckue kaptol K yueouuky O. C. 'abpuensna «Xumus. 9

Kiaccy : metoaumdeckoe nocodue / JI. . Acanoa. — M. : Jlpoda, 2018



7. Xumust. 8 xi1.: KoHTposbHBIE U TTpoBepouHbIe padboThl K yueoHuky O. C.
["abpuensna «Xumusd. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u

ap. - M.: Jlpoda, 2022. nanHbie

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru I'azera « Xumusi» 1 caliT 1uist yautens «51 uay Ha ypok
XUMHUNY

http://him.1september.ru Egunas xomnexmus LIOP: IIpeameTHast KOUIEKIHS
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EctectBenHo-Hay4YHBIE
skcnepuMeHThl: xumus. Kostekius Poccuiickoro o61ieo0pa3oBaTeIbHOTO
nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast omumnraia mKoJIbHUKOB M0 XUMUH
http://chem.rusolymp.ru Opranudeckasi XuMusi: SJICKTPOHHBIA YISOHHK IS
CpPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: SJIEKTPOHHBIN YICOHHUK
http://www hemi.nsu.ru OTKpsITHIH KOJLISIK: XUMHUS

http://www.chemistry.ru JluctaHiinonHas oJTMMITHAAA [T0 XUMUHU.
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