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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 1O _ XMMHM__ Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA HA OCHOBE:

- denepanbHOr0 TOCYAAPCTBEHHOIO 00Pa30BaTEIBHOTO CTaHIApPTa OCHOBHOTO
o01rero oOpa3oBaHUsl, YTBEPXKIEHHOTO MPUKA30M MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepannu ot 31.05.2021 Ne287;

- @enepanbHON 00pa30BaTEIBLHON MPOrPAMMbI OCHOBHOTO 00IIIEro 00pa3oBaHusl,
YTBEPKIAEHHOW npuKazoM MunHucrepcTBa npocsemenus Poceurickon denepanuun
ot 18.05.2023 Ne370;

- Ilpuxkaza Munnpocsemenus Poccun ot 22.01.2024 Ne 31 « O BHeceHHM
M3MEHEHUH B HEKOTOphle TMpUKa3sl MuHHCTEPCTBA 00pa3oBaHWsI W HAYKH
Poccuiickonr  ®epepauu  u  MwuHHCTEpcTBa  mpOCBelIeHUs  Poccuiickon
Oenepannn, Kacaromuxcs (enepanbHbIX TOCYIAapCTBEHHBIX 00pa30BaTENIbHbBIX
CTaHJApPTOB  HAyaJbHOro OOIIEro O0pa30BaHUsI U  OCHOBHOIO  OOIIEro
o0pazoBaHUs»;

- OCcHOBHOW 00pa30BaTEIbHOW MPOTrpaMMbl OCHOBHOI'O OOIEro 00pa30oBaHMs
I'OCYJAPCTBEHHOI'O BIKOJXKETHOI'O OBIHIEOBPA3ZOBATEJIBHOI'O
YUYPEXIEHUA «ITKOJIA Ne 8 UMEHU A.B.I'ABPUILIEHKO I'OPOJICKOI'O
OKPVYT' A JOHEILK», yrBepxxaéunoit npukazom ot 26.08.2024 Ne 175;




[Iporpamma 1O XMMHH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBAaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOU
o0pa3oBaTeIbHON MPOrpPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMs, MPEICTaBICHHBIX
B O®I'OC OO0, a Ttakxke Ha OCHOBe (penepanbHON paboueld MpPOrpamMMmsl
BOCITUTAHUS U C YUYETOM KOHIEIIMY MPENoaBaHus yueOHOro mpeameTra «XuMush»
B 00pa3oBaTeIbHBIX OopraHu3anusix Poccutickoit deneparumu.

[IporpaMmma mo Xxumuu Aa€T TpeACTaBICHUE O IEsAX, OOIIel cTpareruu
OoOydeHMs, BOCIHTAHHUS W PA3BUTUA OOYYaIOUIUXCS CPEACTBAMH Yy4EOHOTO
npeaMera, YCTaHABJIMBAET o0s13aTeNbHOe NpeAMETHOE COJIEpIKaHue,
IpPEAYyCMAaTPUBAET PACHPEACIICHHE €ro IO KiaccaM M CTPYKTYPUPOBAHHUE IIO
pazneiaM U TE€MaM MPOrpaMMbl MO XHMHUHU, OMNPEIETSeT KOJUYECTBEHHBIE U
KA4EeCTBEHHBIE XapaKTEPUCTUKU COZIEp/KaHMUS, PEKOMEHAYEM VIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEJAMETHBIX ~ CBsSI3€M, JIOTMKM  Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOEHHOCTEW OOydJaroUIUXCsi, OMNpPENeNIIeT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yjibTaTaM OCBOCHUSI OCHOBHOW 00pa3zoBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIIer0 0Opa3oBaHUs, a TakKe TpeOOBaHUH K
pe3yabTaraM oO0y4eHUs XUMUU Ha YPOBHE IeJiel U3ydeHUs MPEeIMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIBHOCTH OOYYAIOIIETroCs IO OCBOCHUIO
y4e0HOTr 0 CoJiep KaHusl.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (POopMUpPOBaHUS MHUPOBO33PEHUS
o0ydJaroiierocsi, ero MpeAcTaBICHUA O MaTEepUATbHOM €IMHCTBE MHPA, BAKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOIPEBPAIICHUSX
SHEPrud M 00 SBONIOIUHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npo0sieM yCTOMYMBOTO Ppa3BUTHUSL UYEJIOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOMH,
MIUIIEBON M KOJIOTUYECKON O€30TaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEM Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHHME MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEH
0o0y4Jaromuxcs, HaBBIKOB HMX CaMOCTOSITEbLHOM  y4yeOHOM  JesTeIhHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B MPOPECCUOHATILHON NeATebHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAyYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
L[EJTOCTHOTO B3IJIsSIAa HA €AMHCTBO MPUPOIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTU O0YUarOITUXCS;



crocoOCcTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIC, K YEIOBEKY, BHOCUT CBOM BKJIAJl B AKOJIOTUIECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHble HampaBiieHUss B OOyYEHUM XUMHUU OO0ECIEeUMBAIOTCS CHenu(pHUKOi
COoJlep)KaHMsl ~ ydeOHOro  mpeAamMeTa, KOTOpbIM  SBISE€TCS  MEJaroru4ecku
a/IalITUPOBAHHBIM OTpa’kKeHHEM 0a30BOM HayKH XMMHH Ha OIpE/eIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEero o0Opa3oBaHHsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TOHSITUNH XUMHUH, OCHOB
HEOPraHWYECKOM XMMHMM M HEKOTOPBIX OTHENBbHBIX 3HAYMMBIX ITOHATHHI
OPraHU4ECKON XUMUH.

CrpykTypa conmepkaHusi MPOrpaMMbl IO XUMHUHU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro nojaxoja Kk e€ m3ydeHuro. CopepaHue CKIAIbIBAECTCS U3 CUCTEMBI
HNOHATUN O XMMUYECKOM JIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATHA O XUMHYECKOU
peakiuu. OO0e OSTH CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl MO0 TMPHUHIUILY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKHUX MPEACTABICHUN
pPa3HOr0 ypOBHS:

— aTOMHO--MOJIEKYJIIDHOI'0 YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMMUU;

— YY4EHMS O CTPOEHUHU aTOMA U XUMHYECKOM CBA3H;

— TMpPEACTaBICHUH 00 DIIEKTPOIUTHYECKOW JUCCOLMAIIMM BELIECTB B
pacTBopax.

Teopernueckue 3HAHUA PpPAacCCMATPUBAIOTCS HA OCHOBE OMIMPUYECKU
MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATENILHO OT OJJHOTO
YPOBHS K JIpYyroMy, BBINOJHSS (PYHKIUH OOBSCHEHUS M MPOrHO3UPOBAHMS
CBOMCTB, CTPOCHHUS M BO3MOXXKHOCTEH IPAKTUYECKOrO0 NPUMEHEHMS U IMOIY4CHUS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XHMHH  CIIOCOOCTBYET  (DOPMHPOBAHUIO
MPEACTABIICHNS] O XUMHUYECKON COCTABJIAIOIIEW HAYyYHOW KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOW IIPUPOJABI, LIEHHOCTHOIO OTHOLICHHMS K HAy4HOMY 3HAaHHUIO H
METOZaM IIO3HaHUs B Hayke. M3ydeHue XMMHUU NPOUCXOIUT C IPUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4EOHBIX MpeaMeToB: «OKpyXKaromuid MUp»,
«buonorus. 5-7 xmacce» U «Pusuka. 7 Kiaacey.

[Ipy wW3yyeHUH XUMHUM MPOUCXOJUT (POPMHUPOBAHUE 3HAHUKA OCHOB
XMMHUYECKON HayKH Kak 00JacTh COBPEMEHHOr0 €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIIbHOCTU 4YEJIOBEKAa M KAk OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBI.
3amaya yd4eOHOro mnpeameTra COCTOUT B (POPMUPOBAHMM CUCTEMBI XUMUYECKHX
3HaHUN — BaXHEUIHX (haKTOB, IMOHATHH, 3aKOHOB M TEOPETHUECKUX TOJIOKCHHUH,



JOCTYIHBIX OOOOIICHUI MHUPOBO33PEHUYECKOT0 XapakTepa, s3blka HAyKd, B
OPUOOIICHNH K HAyYHBIM METO/JaM TIO3HAHUS TMpPU M3YUYCHUH BELIECTB U
XUMUYECKUX PEaKIui, B (OPMUPOBAHNN W PA3BUTHH MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHU B Y4YEOHO-TIO3HABATENIHLHON M Yy4eOHO-HCCIEI0BaTEIhCKON
JeSITeTbHOCTH, OCBOCHMM NpaBUJ 0€30MacHOro oOpalmieHusi ¢ BEIIeCTBaMHU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy M3ydeHHN XMMUU Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs BaXKHOE
3HaYeHHE MPUOOPEIH TaKue 1EH, KaK:

— (¢opMupoBaHHUE MHTEIJICKTYyaJlbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIICHHM,
CHOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HalpaBJICHHOCTb OOyuYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIIEeHHE
O0yJarolmXxcss K CaMOCTOSTENbHON MO3HABATEIBHON AESITENbHOCTH, HAayYHBIM
METOoJlaM TO3HaHMsI, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XAMWH,

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTNX TPHUOOPETCHHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOM MEATETHLHOCTH, TMO3HAHUS U CAMOMNO3HAHUSA, KIFOUYEBBIX
HaBBIKOB (KITFOUEBBIX KOMITICTEHIINN), WMCIONINX YHHBEPCATHLHOE 3HAYCHUE IS
Pa3IMYHbBIX BUIOB JI€ATEILHOCTH;

— (QopmupoBanue oO0mEeH (QYHKIMOHATBLHOM U  €CTeCTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUH OOBSCHATH U OICHUBATH SIBICHMUS
OKPYKaIOI[ETO0 MHUpa, WCIONB3YyS 3HAHWS W OMbBIT, MOJXYYCHHBIE MPU U3y4YECHUU
XUMUHU, TPUMEHSATh WX TPU PEIIEHWHW TpoOJeM B TMOBCEIHEBHOW >KWU3HU W
TPYAOBOM JAEATEIILHOCTH;

— (QopmupoBanue y o0Oy4arommxcsi TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHHUs [EHHOCTH XHMHWUYECKUX 3HAHUU JUIA BBIPAaOOTKH IKOJIOTHYECKH
1e1ecO00pa3HOro TMOBeNeHUsT B OBITY M TPYAOBOM JEATENBHOCTH B IENAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH TPUPOTHON CPEIIbI;

— pa3BUTHE MOTHBAIMK K OOYYEHHIO, CITIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHUS OOIIEYENIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIS W HANpPaBICHHOCTU AabHEHIIEro
o0yJeHus.

OOmiee YuCIO 4YacoB, OTBENEHHBIX [JIsI WM3YYEHUS XUMUU HAa YpPOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJleno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE 0 MeTOomax Mo3HaHUA B XMMHUM. UHCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCWTENbHAsT aTOMHas —Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KonuuectBo BemecrBa. Monbs. MomnsipHast macca. B3auMoCBsI3b KOJIUYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EAWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu 0OpaIieHusl ¢ JJabopaTOPHBIM 000PYIOBaHUEM, U3yYCHHE W OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TIaBICHHE BOCKA, TasHHUE JIbJla, PAcTUpPaHUE caxapa B CTYIIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUue THIPOKCHAA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHHWE W  ONUCAaHUE  PE3YJIbTaTOB  MPOBEJEHUS  OIIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BerecTBO. HaxoxmeHnue kuciaopona B mpupoae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TemmoBoil >PpeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3MUECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HachllieHHble 1 HEHACBIIIEHHBIE pPacTBOPhl. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Krnaccudukamnus Heoprannyeckux coeauHenuit. Oxcunbl. Knaccudukarms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmenkiarypa ocHoBaHui. PU3WUECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa coneil. @U3HUECKUE U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupaHue, pacrno3HaBaHWE W HW3YUYCHHE CBOWCTB KHCIOpPOJAa, HaOMoIeHNe
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BOAoOpoja (ropeHue), B3auMoaeicTBue Bogopoga ¢ okcuaoMm meau (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIENOBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA, B3AMMOJIEHMCTBUE BOJABI C METAJIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PAcTBOpax KUCJIOT U IIEJIOYEH,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
JKCIIEPUMEHTAJIBHBIX 3a1ad M0 Teme «BaxHednme KiIacchl HEOPraHMYECKUX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMEIbHBIE METALIbI,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea.  KopoTkomepuonnas W JJIUHHONEpUOAHAS  (OPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB TNepBbIX 20 XMMHYECKHX 3JIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsSl paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJUNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPYIIIAM U MIEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoaudeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHAs M HEMOJSIpHAsl) CBS3b.
DIEeKTPOOTPULIATEIBHOCTh XUMUYECKHUX JIEMEHTOB. MIOHHAs! CBSA3b.

Crenenp  okucineHus.  OKHCIMTENbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HaYYHOI'0 [IMKJIA.

OO0nue ecTecCTBEHHO--HAY4YHbIE TIOHSTUS: Hay4YHbI (haKT, TUIOTE3a, TEOPHUs,
3aKOH, AaHalii3, CHHTE3, KiIacCUUKaIUsg, TEePHOJIUYHOCTh, HAOJIOJICHHE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIIECTBA, a3, (PM3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUUs

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCIMHEHUHW B COOTBETCTBHUU C IIOJOKEHUEM OJJIEMEHTOB B llepmonuyeckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
M COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, IO TeIioBoMy 3G @dexTy, o
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peaknusax. [IoHATHE O TOMOTE€HHBIX M T'€TePOTCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHM €  UCIIOJIb30BAaHUEM  METOAA
AIIEKTPOHHOT O OaliaHca.

Teopust 3JIEKTPOIUTUYECKON JUCCOUMALAN. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE ypaBHEHUS peakuuil. CBoiicTBa KHCIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa W aiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3MCHUCTBUS PA3IMYHBIX (HAKTOPOB, HCCICAOBAHUE DICKTPOIMPOBOIHOCTH
pacTBOPOB BEILIECTB, IMPOIECCAa AWCCOUMAIMU KHUCIOT, IIEJIIOYE U COoJeH
(BO3MOXXKHO  HMCHOJB30BAaHWE BUJIEO MaTEpPUAIOB), IMPOBEJCHHUE  OMBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pasjoXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue W (pu3amyeckre CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWline XJIOpuabl U UX
HAXOXJCHHUE B PUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTerneHU oKucieHus. CTpoeHue u (Puanueckue CBOICTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPONHbIE MOAUPUKAIIUA KUCIOPOIa
U cepbl. XuMHUYECKUe CBOMCTBa cepbl. CepoBOAOpOH, CTpoeHUE, (Pu3nyeckue u
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpEe/CTaBUTENSl Kjacca KHUCIOT U crneuuduyeckue). XHUMHYECKHE pPEaKIuH,
JeXaliie B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJY4EHUS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arpsA3HEHUE OKpYXKAloIleW Cpelapl COENMHEHUSMU cepbl (KUCIOTHBIE JI0XK]IH,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue u xumudeckue cBoictra. Kpyrosopor azora B npupoje. AMMHaK, ero
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbl aMMOHHMs. A30THasi KHUCJOTa, €€ MOJydeHHue, (PU3NYECKUe M XMUMHUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3JlyXa, MOYBbI U BoaoéMoB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 3eMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yrinepona B npupoae. OKCuzbl yriepona, ux
¢u3znyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE HA JKUBBIC OpPTaHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
noiyueHne W mnpuMmeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJICH, alleTHJICH, TaHOJI, TIIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OenKax, YyriieBogax — U Ux
poaM B OKM3HM 4YeJNOBeKa. MarepuaipHOE€ €IMHCTBO OpPraHMYECKUX U
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpemuusi (IV) u kpemuueBoi kucnore. CUIMKAThI, UX UCIOJIB30BAHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHelmre CTpouTenbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ o0paslamMu XJOpPUAOB (TaJOrE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHOW KUCIOTHI, TPOBEIECHNE KaUeCTBEHHOM peaKIy Ha Cyibdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacro3HaBaHWE W HW3YYEHHE CBOICTB amMMHuaka, MPOBEACHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOMCTB YIJIEKHCJIOTO Ta3a, MPOBEJCHUE KAYECTBEHHBIX PEakInil Ha KapOOHAT U
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJNIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HarpspkKeHUH MeTauioB. PU3MUECKUEe U XUMHYECKHE CBOWCTBAa MeTayuioB. OOmue
crnocoObl ToNiydeHHs] MeTayuioB. IloHATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

IIlenounsle MeTamibl: MOJIOKEHUE B llepuoanyeckon cucremMe XMMHYECKUX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaJIbl MAarHuid W KalblMH: IIOJIOKEHHUE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [].
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
Kambllid WU HATpUs C BOJOW (BO3MOKHO WCIIOJIb30BAHHWE BUIEOMATEPHAIIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOEHME U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJLIbl U KX COEAUHEHUSI.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHUE OKpYXKaIell cpeabl (MpeaesibHas JOMyCcTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanu3anus MeXNpeaIMETHBIX CBA3CH IPU U3YYEHUH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HaY4HOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIU/I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUH 3apsij, MNPOBOIHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemiérka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHULIBI U3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE MCKOIIAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHUs JOCTUTAIOTCA B XOJI¢ OOYyYEeHHMsS] XUMUU B €AMHCTBE Yy4eOHOU U
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUarOITUXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTY B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBAaTeLCKOM, TBOPUYECKOM W JPYrUX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIM B TPOIECCe HJTOW Yy4eOHOW JEesATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH M COCTaBIISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOM, O POIU XMMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEMH;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4eOHBIMH TEKCTaMH, CIIPABOYHOU



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH M YPOBHS OOYYCHHS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEAHBIX MPUBBIUCK (YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTHUKOB, KypEeHUs),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYAy M pe3ysibTaraM TPYAOBOM NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPO¢eCCHOHATBHON JCSITEIILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHKE [IEHHOCTH 3/I0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFO/ICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOOJeM M MyTeW UX pEeHIeHUs MOCPEACTBOM METOJIOB XUMUH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TIOHATHS (3aKOH, TEOpHs,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAy4YHOU KapTHHE MHUpaA, U YHUBEpCaJbHbIC yueOHbIE IeUCTBUS (TI03HABATENIbHbIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue AeMcTBUSA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSATHUS JIJIs1 OOBSICHEHUS OTJICTBHBIX (DAKTOB U SIBJICHUH, BHIOUpPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBOJBI U 3aKJIFOYEHUS;

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CHUMBOJI JJIEMEHTA), XUMHUYecKas (opMyia U ypaBHEHUE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIECICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4yeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 10 pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIApHAsT  JIUTEpAaTypa XUMHUUYECKOTO COJAEP)KAHUSA, CIPABOYHBIE
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TIO3HABATEIbHBIX 3a/1a4 OMpPEeNIEHHOTO TUTIA, IPHOOPETEHNE OMbITa B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (hOpMY TIpesicTaBlieHUs HHGOpMAIIK U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3MWCTBa M TPAHCIOPTa Ha COCTOSHHUE OKPY)KAIOIIEH MPHPOTHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJIHHO BHITIOJHEHHS MPEAIOKEHHOM 3a/1a4u;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
1a00paTopHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYKIeHUsl, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIUSI
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBIISITh, KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTy4EHUS] HOBBIX 3HAHWU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yldbTaTOB MO OCBOCHHUIO 0053aTEIbHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 10  IIOJIyYEHUIO HOBOI'O  3HAHUS, €ro  HHTEpIpETaluH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasl J10JIsI XUMHUUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIKsI) B pACTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbicn Ilepmomnueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUSI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TEPUOAbl, COOTHOCUTH OOO3HAYEHHS, KOTOpble HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U PacIpeeICHUE UX 10 3JIEKTPOHHBIM CIOSM);

KJIACCU(ULIUPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pa3IUYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TIPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIAITH OTHOCHUTEJIBHYKD MOJIEKYJSIDHYIO W MOJSIPHYKO  MAaccChl
BELIECTB, MAaCCOBYIO [IOJII0 XMMHMYECKOro »dJeMeHTa 1o ¢dopMyIe
COEIMHEHN, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MIPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEeMaTU3alNIo, KJacCU(UKAIHUIO,
BBISIBJICHUE IMPUYUMHHO--CJIEJICTBEHHBIX CBSI3€W — ISl M3Y4YECHHUS! CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

CIeIoBaTh  NpaBUJIaM  [OJb30BAHUS ~ XUMHUYECKOM  MOCyIOW U
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TpaBuUiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C OMOIIBK) MHAUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xoHIy oOyuenus B 9 kiacce npeaMeTHbIE pe3yJbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHHSI, XUMUYECKasl PeaKilvsi, XUMUYECKasl CBS3b, TEIUIOBON A(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XHMHUYECKOW peakiuu, TMpeaeabHO JO0MycTUMas
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB ¥ YPABHEHUM XUMHUYECKUX PEAKIINM;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUSX, 3apsi/i MOHA MO0 XMMHUYECKON (opMylie, XapakTep Cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUCHIBATh W XapaKTEPHU30BaATh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npeenax MajiblX MEPUOJIOB U TJIABHBIX MOATPYIN C Y4ETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIME W crenuduueckue XUMHYECKUE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJI0OYEN U COJIEH, MOJHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIUM MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI DJICKTPOHHOT0 OalaHca dTUX peaKIluii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U  MOJSPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJMI0O XUMHUYECKOro JJeMeHTa 1o (dopmyre
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSAMU TIO BBITTOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIOMNEC  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PaClO3HABaTh OIMBITHBIM IyTEM XJIOPUI-, OpOMU/I-,
uonua-, KapooHatr-, ¢ocdar-, CuIHMKaT-, Ccyiab(par-, THIPOKCUI-HUOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEILHON JEITCIBHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3aIlil0, BBISBICHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJI0/IeHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, SKCIEPUMEHT (pEeasibHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTrBo 4yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo.ru/7f41837¢c
YernoBeKa
12 BemecTBa n xumuueckue 15 1 bubmmoreka [IOK
' peaxkuuu https://m.edso0.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon.IlonaTtue o kucmorax 3 1 bu6moteka [IOK
' ¥ COJISX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bu6moreka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
OCHOBHEIE KJIaCCHI bu6moreka IIOK
2.4 . 11 1 1
HEOpPraHUYEeCKUX COEIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-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

[leproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

Bbub6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMHUYECKas CBA3b. Eu6 10K
NOJINOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837c¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa TTOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Wroro no pazneny 25



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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. Xumus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara nupposbie
n/n Tema ypora Bcero Konrpoapitbie | - Hpakririeckie u3ydeHus | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl

1 IIpenmet xumun. Poibp XuMHH B )KU3HU 1 bubmmoreka LIOK
yesjoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTe 0 MeTOaX MTO3HAHUS B XUMHUHU 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d227e
[Tpaktnueckas padora Ne 1 «IIpaBuia

3 paboThI B JTAOOPATOPHH M ITPUEMBI 1 bubmmorexa [IOK
oOpalieHus ¢ JJabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM»

4 Uucteie BemecTBa U cMecH. CITOCOOBI 1 bu6mmoreka [JOK
pasziesieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas padora Ne 2

) «Pa3nenenue cmeceil (Ha mpumepe 1 brbamorexa [IOK

N https://m.edsoo.ru/ff0d28c8
OYHUCTKH MOBAPEHHOMN COJIH)»
bubmioreka [IOK

0 ATOMBI i1 MOTICKY bl 1 https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bubmoteka [JOK
(CMMBOJIBI) XUMUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOXKHBIE BEIIECTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE yUeHHE 1 butmmorexa [IOK

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 MOCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [JOK
10 Xumuueckas popMyia. BaaeHTHOCTD https:/m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX HJIEMEHTOB
11 OTHOCHUTEIIbHAs aTOMHAs Macca. bubmoteka IJOK
OTHOCHTENIBbHAsI MOJIEKYJISIPDHAS Macca https://m.edso0.ru/ff0d323c
12 MaccoBas 10711 XMMHYIECKOT' O bubmioreka [IOK
3JIEMEHTa B COEIUHCHUU https://m.edsoo.ru/ff0d350c
13 KoamuectBo BemecTBa. Moib. bubmotexa [JOK
MomnsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nyecKne U XUMUISCKNC SIBICHUS. bubmioreka [IOK
XumMuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycnoBUs IPOTEKAHUS bubmuorexa [IOK
XUMUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHEHHUsI MacChl BEILIECTB. bubmotexa [JOK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konmuecTsa, Macchbl
17 BEIIECTBA MO YPAaBHEHUSIM XUMUUECKUX bubmmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccudukanuss XUMUIECKUX pPeaKIuii
18 (coenuHeHUs1, pa3JIOKEHUS brbmiorexa LTOK
! P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHITUKJIOEUCT 0606y eHue u Bubmioreia LTOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3allusl 3HAHUH
20 Kontponphas pabora Nel o reme bubmuoreka LIOK
«BemecTBa 1 XUMHUECKHUE pEAKIIUN» https://m.edsoo.ru/ff0d4290
21 Bosnyx — cMech razos. Cocras bu6mioteka LIOK

Bo3ayxa. Kuciaopong — aneMeHT 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
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npocroe BemectBo. O30H

duznyeckue U XUMUYECKHUE CBOMCTBA

22 KHCIopoa (peakuu OKHCIEHUS bubmorexa [OK
TIOpOAd (peakdt g ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
CriocoOwI moTydeHust KUCIopo/a B
23 nabopaTOpUU U MPOMBIIIJICHHOCTH brbmorexa [TOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucimopona
TennoBoi 3¢dekT XuMuIecKou
24 peakiuu, MOHATHE O bubmmorexa [IOK
TEPMOXUMHUYECKOM YpaBHEHUHU, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUIX
TommuBo (HeTh, Yroiib U METaH).
25 3ar SISHCIEI/IC(1;03 yia CIOCOOBI Zro bubmorexa [TOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 «Ilonyuenue u cobupanue K1ciopozaa bubmmorexa [IOK
Y . p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHE ero CBOMCTB»
97 Bonopon — 35eMeHT u mpoctoe bubmmotexa [IOK
BelecTBo. Haxoxaenue B mpuponae https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XUMHYECKHE CBOMCTBA bu6moreka [JOK
Bozopoaa. [Ipumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
bubmioreka [IOK
29 II
OFITHC O KHCHOTAX M cOTAX https://m.edsoo.ru/ff0d50d2
30 CriocoObl IOJIy4eHHsI BOIOPO/IA B bubmoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padorta Ne 4 mo treme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue BOA0Opoaa,

H3Y4YEHHUE €ro CBONCTBY»

https://m.edsoo.ru/ff0d4f42
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MounsipHblil 00bEM ra3oB. 3aKoH

bu6mmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncaenns o0bEMa, KOIHMYECTBA
33 BEIIIECTBA T'a3a IO €r0 U3BECTHOM bubmiorexa LIOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UJIU 00BEMY
Beraucienust 00bEMOB ra3oB 1Mo
34 ABHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA brbmorexa [TOK
P R peakh . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 ®du3znyecKkne 1 XMMUYECKUE CBONCTBA bubmotexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwmii. [TonsTHE 00 bu6mmoreka [JOK
MHIMKaTOpaxX https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputensb. HachllieHHBIE
37 u HI;HaCBIpeHHBII; ACTBOPBI MH:ICCOBaH bubmorexa [JOK
= p P https://m.edsoo.ru/ff0d5b40
JIOJIsI BEI[ECTBA B PaCTBOPE
[Ipaktueckas padorta Ne 5 mo teme
38 «IIpuroroBiieHre pacCTBOPOB C bubmotexa [JOK
OIpeenEHHON MacCOBOM 10JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBA»
39 KonTtponbsHas padora Ne2 o teme bubmuorexa [JOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTa, KiIaccupuKaus, bubmioreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XUuMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Kiaccupuranus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Toyuenue u XuMHu4YecKe CBOMCTBA bubmuoreka LIOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxanus, bu6moreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonyyeHnue u XuMHYECKHE CBOWCTBA bubmmoreka LIOK
KHUCIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATYPA,

46 CHOCOéBII)HOJ'I )eHI/I}I XI/IMI/I‘:Z(I:)KI/IC bubmiorexa ITOK

. i ’ https://m.eds00.ru/00ad9474
CBOIiCcTBa
[IpakTuueckas padorta Ne 6. Perenue

47 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«OCHOBHBI€ KJIaCChl HEOPIaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI

48 I'enernueckast CBSI3b MEX1Y KlaccaMu bubmmorexa [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O000I11IeHNE U CUCTEMATHU3ALIMS 3HAHUH

m 8 https://m.edsoo.ru/00ad9ch2
KonTtponbsnas padora Ne3 mo reme
50 "OCHOBHBIE KJIACCEI HEOPTaHHYECKUX bubmorera TTOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHNI
[lepBbie MONBITKY KJIaCCU(PUKALIUH
51 XUMHYECKUX 3JIeMeHTOB. [ToasaTue o bubmorexa TIOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepnonnueckuii 3aKoH 1
bu6moreka [JOK
52 [Tepuonuueckas cucTeMa XUMHY ECKHX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. MeHneneeBa
buo OK
53 [Tepuoapl, rpymnmbl, HOATPYIIIBI nosmoreka L1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

>4 snep. 3oTombl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 060J‘IO‘~ICKV BuGmiorexa LIOK
55 aToMOB 35ieMeHTOoB [leproauueckoit
https://m.edso0.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA IO €ro MOJIOKECHUIO B bu6moreka [JOK
[Tepuognueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leppoanueckoro 3akoHa JJis
57 pa3BUTUS HAyKH U nipakTuku. 1. W. bubmuorexa [IOK
MenneneeB — y4€HbIH, Ieaaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DJIEKTPOOTPULATEIIEHOCTh ATOMOB bubmotexa [JOK
XUMHYECKUX DJICMCHTOB https://m.edsoo.ru/00adaab8
bu6moreka [JOK
59 VIoHHas XHMHHECKas CBA3k https://m.edsoo.ru/00adac34
50 KoBasieHTHas nossipHas XuUMH4YeCKast bubmmoteka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOIsIpHAsS XUMHYECKast bubmotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmioreka [IOK
62 Creneitb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIHTEIbHO-BOCCTAHOBUTEILHBIC bubmoteka [JOK
peaKkuuu https://m.edso0.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIHN bubmorexa [JOK
https://m.edso00.ru/00adb076
65 KonTtponwsnas padora Ned o teme bubmotexa [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CtpoeHune atomMa. XMMHUYECKas CBSA3b»

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

66 PesepBHbIii ypok. O6001IeHNE 1 1 bubmmoreka [IOK
CHUCTEMAaTH3aIlUs 3HAHUHU https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O6001IeHNE 1 1 bubmotexa [JOK
cucTeMaTHh3aIus 3HaHU https://m.edso0.ru/00ad9ch?2
68 PezepBHblii ypok. O0001IeHNE U 1 bubmmotexa [IOK
CHCTEeMaTH3aIlus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KIIACC

KoanuecTBo yacos DJIEKTPOHHBIE
Ne [ara nupposbIe
Tema ypoka Konrtpoasnsie | IlpakTuyeckue
n/n Bcero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypcsbl
Ilepuoanyecknii 3aK0H.
p bu6mmoreka [JOK
1 Ilepuoanyeckas cucreMa XUMHUYECKUX 1
https://m.edsoo.ru/00adb59e
anemenToB /1. 1. MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [IOK
P P https://m.edsoo.ru/00adb6h6
NEpUOJIOB
3 Krnaccuduxanus u HoMmeHKIaTypa 1 bubmotexa [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buapsl XuMu4eckoil CBSI3U U TUITHI 1 bu6moreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponpenas pabora Nel mo teme
5 «IloBTOpeHue u yriay6iaeHne 3HaHUN 1 1
OCHOBHBIX Pa3/IeJI0B Kypca 8 Kiacca
6 Krnaccupukarust XUMUIECKUX peaKIii 1 bubmmoreka LIOK
10 pa3JINYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUUYECKOU
7 ca o © 0 ToMOre 1 bu6mmoreka [JOK
kiuu. [loHsTHE O TOMOT€HHBIX U
peaid https://m.edsoo.ru/00adbe9a
TeTEPOTeHHBIX PEAKIUIX
[ToHsiTHE O XUMUYECKOM PABHOBECHUHU.
bu6moreka [JOK
8 DakTOpbl, BIUSIOLIME HA CKOPOCTh 1

XUMHYECKOMN PCaKIUU U IMMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'o paBHOBCCHA

OKHUCINTEIBHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [JOK

9
peaxkuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOITUTUIECKON
10 nccoruauuu. CHiIbHbIE U ClIa0bIe Bubmorexa HOK
A HHAATH. https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 HMonnble ypaBHEHUA peaKIIni bubmorera TTOK
yp peakt https://m.edsoo.ru/00add448
XHUMHYECKHE CBONMCTBA KUCJIOT U
12 OCHOBaHUI B CBETE IIPENCTABIEHUNA 00 bubmmorexa HOK
JipeAt https://m.eds00.ru/00add5d8
AMEKTPOITUTHIECCKOM JTUCCOIUAIINN
XUMHYECKIE CBOMCTBA COJIEU B CBETE
13 [IPEACTABIIEHUI 00 DIEKTPOIUTHIECKON bubmorexa HOK
p p https://m.edsoo.ru/00add8b2
UCCOLMAI[AN
bubmoteka [JOK
14 I1 7
OIATHE O THAPOIH3E coTen https://m.edsoo.ru/00add9d4
bu6moreka [JOK
15 00600 5
ODTICHHE I CHCTEMATHSATIA SHARIH https://m.edsoo.ru/00addd12
16 [Tpaktuueckas pabota Ne 1. «Pemenue bubmmorexa [IOK
HKCIEPUMEHTAIbHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
Kontponpnas pabora Ne2 o teme
17 «IIEKTPOoIIUTHYECKAS TUCCOAALNAS bubmorexa LIOK
p s HHAATL https://m.edsoo.ru/00addecO
XUMHUUYECKHE PEAKITUU B PACTBOPAX»
OO011ast XxapaKTepUCTHKA Tajor eHOB.
18 XuMHUYecKue CBOMCTBA HA IIpUMEPE Bubmiorexa HOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnopoonopoa. ConsiHast KUCIIOTA, bubmotexa [JOK
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XUMHYECKHE CBOU CTBAa, IIOJIYy4YCHUC,

https://m.edsoo.ru/00ade104

pUMEHEHUE
[TpakTuueckas padota Ne 2 o Teme
20 «[Tonydenue consHON KUCIIOTHI, bu6amorexa [IOK
o https://m.edsoo.ru/00ade348
H3y4YeHHE €€ CBOWCTBY
Boruucienus no ypaBHEHUsIM
21 XUMUYECKUX PEAKIINi, €ClId OJIUH U3 brbmorexa [TOK
https://m.edsoo.ru/00ade488
peareHToB JJaH B H30BITKE
99 OO0m1ast XxapaKTepuCTHKA 3JIEMEHTOB bubmmorexa [IOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOIU(GHUKALIUN CEPHI.
23 Haxo;le[eHI/le cepbl I/Iq)eé coenHHeiHﬁ B bubmorexa TIOK
. https://m.edsoo.ru/00ade64a
npupoje. XUMUYECKUEe CBOICTBA cephl
24 CepoBonopo/, ctpoeHue, (hu3ndecKkue u bubmotexa [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas KUCIIOTA,
25 bu3nYecKkre U XUMHUIECKHUE CBOICTBA, bubmmorexa [IOK
https://m.edsoo.ru/00adea28
NpUMEHEHUE
XUMHUUYECKHE PEAKITUH, JIKAITUE B
OCHOBE MPOMBIIIIJIEHHOTO CII0c00a
26 MOJYYEHUS] CEPHON KHCIOTHI. bubmmorexa [IOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIIel cpeabl COeTUHEHUSIMU
cepbl
97 Brranciaenne MaccoBOM 40U BRIXOAA bubmioreka [IOK
MPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
28 OO0m1ast XxapaKTepuCTHKA JIEMEHTOB bubmotexa [JOK
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V A-rpynmsl. A30T, paCOpOCTpaHeHue B
npupoje, PU3NIECKHE U XUMHYECKUE

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

CBO¥CTBa
AmMuax, ero puzndeckue u
29 XUMHUUYECKUE CBOMCTBA, MOJTYYECHHUE U bubmorexa [JOK
> THOTYH https://m.edsoo.ru/00adf004
IpUMEHEHNE
[TpakTrueckas pabora Ne 3 mo reme
30 «ITonmydyenrne aMMHaKka, H3y4eHUE ero brbmorexa [TOK
. i St https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THast KUCIOTa, €€ PU3NUECKUE U bu6mmorexa IIOK
XUMHUYECKUE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonbs30oBaHME HUTPATOB U COJIEU
aMMOHUS B KaU€CTBE MUHEPAJIbHbBIX

32 n00peHnil. XUMHUYECKOE 3arps3HEHUE Bubmorexa HOK
yAOOP L P https://m.edso00.ru/00adf518
OKpYXarollen cpeibl COeAMHEHUSIMU
aszora
®Pocdop. Oxenpa dpochopa u

33 (1)00(%)0 pHaSI KI/ICJ'I(}))Ta ¢)¢)§3H(11\e0cme u bubmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTyICHUE
Hcnons3oBanue GpocharoB B kKauecTBe

34 MUHEpaJIbHBIX YA0OPEHUH. bubmmorexa LIOK
3arpsi3HEHHE MPUPOTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu

35 Yriepon, pacupoCTpaHEHUE B TPUPO/IE, bubmuorexa [IOK
¢busnuecKkre 1 XMMUIECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Okcunpl yraepoza, ux Gpu3nueckue u

P N ¢ bubmotexa [JOK

36 XUMHUYECKHE CBOMCTBA. DKOJIOTUUECKUE

HpO6JICMLI, CBA3aHHBIC C OKCUIOM

https://m.edsoo.ru/00adfebe
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yraepona (1V)

37 YroabHas KUCIOTa U €€ COMN bubmorexa TIOK
https://m.edsoo.ru/00ae006c
[TpakTrueckas pabota Ne 4 mo Teme
"TlosryueHue yriiekuciaoro rasa. bu6mmoreka LIOK

38
KauecTBeHHas peakius Ha kKapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHauanbHbIE MTOHATHS 00
39 OPraHUYECKHUX BEIECTBAX KaK O bubmorexa HOK
P https://m.edsoo.ru/00ae054e
COEIMHEHMSIX yTiiepoJia
40 KpemHuii 1 ero coequHeHus Bubmiorexa OK
P https://m.edso0.ru/00ae080a
[TpakTnueckas padorta Ne 5. Pemienue

41 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubmotexa [JOK
«Baxkneiime HeMeTaIIbl U BX https://m.edso0.ru/00ae0bf2
COCTMHEHUS
Kontponenas pabora Ne3 mo treme

42 BaskHeiiie HoMeTa bu6moreka [JOK
«BakHei111Me HeMETaIIbl U UX

https://m.edso0.ru/00ae0el18
COCITHHCHUSI»
OO01mas xapakKTepuCTUKa XMMHYECKUX
AJIEMEHTOB — METaJIJIOB.

43 Mertammmdeckas CBSI3b U bubmioreka [IOK
METAaJUINYECKasi KPUCTAILIMY ECKas https://m.edsoo.ru/00ae103e
pemérka. OU3nyecKue CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBAa METAJLIOB.

N N bu6moreka [JOK

44 DIEKTPOXUMHUUECKHUH psiJl HaNpsKEHU I

MCTaJ1JIOB

https://m.edsoo.ru/00ael1156
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OO61mue crnocoObl MOTYYeHNUs METaJUIOB.
CniaBbl. BerunciieHust o ypaBHEHHUSIM

bubmoteka [JOK

45 XUMHUYECKUX PEAKIIUM, €CIIH OJIUH U3 https://m.edsoo.ru/00ael1156
peareHToB COACPKUT TPUMECH
46 [TonsaTHEe 0 KOPPO3UK METAIIOB bubmorexa [JOK
https://m.eds00.ru/00ae1278
bubmuoreka [JOK
47 [lenorete MeTantb: https://m.edsoErUIOanMbZ
48 OKcuIbI M TUIPOKCUIIBI HATPHUS U Kaust bubmorexa HOK
https://m.edso0.ru/00ael4b2
49 [IlennouHO3EMENBHBIE METAUIBI — bubmuorexa [IOK
KaJIbIUH 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxneinme coequHeHN KaabIlns Bubmiorexa HOK
https://m.edsoo.ru/00ael5e8
51 O06o01IeHNEe U cCUCTeMaTH3aIUs 3HAHUH
59 JKEcTKoCTh BOIBI U CITOCOOBI €€ bu6moreka [JOK
YCTPaHEHHUS https://m.edso00.ru/00ae1886
[TpaxkTueckas pabota Ne 6 mo Teme
53 "YKEcTKOCTH BOIBI U METOMEI €6 bubmorexa LHOK
.\ https://m.edsoo.ru/00aelae8
YCTpaHECHHUSI
N bubmioreka [IOK
>4 AmIOMHHHT https://m.edsogru/Oan1c64
55 AmoTepHbIe cBOMCTBA OKCHIA U bubmuorexa LIOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmnoreka [JOK
56 Keneso https://m.edsoErUIOan1d86
57 OKcHIbl, THIPOKCHUJIBI U COJH JKee3a bubmorera TTOK

https://m.edso0o.ru/00ae35e6
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(11 u xenesa (1)

58 O06o0mIeHne 1 cucTeMaTH3alus 3HaHUM
[TpakTuueckas pabota Ne 7. Pemenue
59 AKCIEPUMEHTAJIbHBIX 33/1a4 M0 TEMe bubmmorexa [IOK
«Baxneimue MeTauibl U UX https://m.edsoo.ru/00ae3de8
COEJTMHECHUS
BbIuncieHus mo ypaBHEHHSIM
XUMHYCCKUX PEaKIUi, €CIIU OJNH U3
peareHToB J]aH B U30BITKE WU bubmmorexa [IOK
60 COJIEP)KUT MpUMeCH. Brruncienus https://m.edso00.ru/00ae1750
MacCOBOM JI0JIM BBIXO/1a MPOAYKTa
peaxiuu
61 O0001IeHNE U cUCTEMATH3alUs 3HAHUI
Kontponpnas pabora Ned o teme
62 «Baxnenmme MeTauibl U X
COCITMHCHHUS
63 BemecTBa u Mmatepuaisl B bu6moreka [JOK
MOBCEIHEBHOM KHU3HHU YeI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubmotexa [JOK
OKpYXaroIlen cpesl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B penieHuu 3K0JI0TMYECKUX bubmmoreka LIOK
npoosem https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O0001meHue u bubmuorexa [IOK
cucTeEMaTU3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O000111€HUE U bubmuoreka LIOK
CHUCTEMaTH3alMsl 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHbIii ypok. O0o0meHe 1 bubmoteka [JOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

cucTeMaTH3alys 3HaHUM

https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJMYECKOE OBECITEYEHUE OBPA3OBATEJIBLHOTO
MMPOIIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPH AJIBI 1151 YYUEHUKA

Xumus. 8 kiacc: yue0. 1t oomeodpaszoBaTenbHbIX yupexaenuii / O.C. [abpuenss. - 3-¢ usm.,
ctpeorur. - M.: llpoda, 2022. - 286 c.

Xumus. 9 knace: yue0. it odiieodpaszoBaTesbHbIX yupexaenuit / O.C. 'abpuensH. - 3-¢ u31., CTpeoTHIl.
- M.: llpoda, 2022. - 288 c.

METOIMUECKHUE MATEPHAJIbI JIJIA YYUTEJIS

1. T'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HactonbHast KHUTa yunuTeNs.
Xumus. 8 ki.: Metoauueckoe mocooue. - M.: JIpoda, 2021.

2. T'abpuensn O. C., AmykoBa A. B. Terpaap 1711 1a00paTOPHBIX ONBITOB U MPAKTUYECKUX
pa6or. 8 ki1. K yuebnuky O. C. 'abpuensna «Xumus. 8 kimace». M.: IIpoda, 2022.

3. T'abpuensu, O. C. Metoguueckoe nocooue k yueOnuky O. C. ['abpuensana « Xumusi». 8 Kinacc
/ O. C.Tabpuensa. — M. : Ipoda, 2021. — 109.

4. Tabpuensn, O. C. Metoauueckoe nmocobue k yueouuky O. C. 'abpuensna «Xumusi». 9 knacc
/0. C.T'abpuensn. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHonorndeckue kaptel K yaeOHuky O. C. ['abpuensna «Xumus. 8 Kiacc :
Meronunueckoe mocodue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHosoruueckue kaptel kK yueOHuky O. C. ['abpuensna «Xumus. 9 kiacey :
Metoandeckoe mocodue / JI. . AcanoBa. — M. : IIpoda, 2018

7. Xumust. 8 ki1.: KoHTponbHBIE U TpoBepouHbie paboThl K yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensH, [1. H. bepe3kun, A. A. Ymakosa u 1p. - M.: lpoda, 2022.
JTaHHBIE

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Beeautenannbiehttp://www.chemnet.ru I'azera « Xumusy u caiiT s yuauress «S uay Ha YPOK XUMHK
http://him.1september.ru Enunas xomiekius LIOP: TIpeqmeTHast KOMUISKIS « XUMUS»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIC SKCIIEPUMEHTBI: XHUMHSI.
Komnekuust Poccuiickoro o01eo0pa3oBaTebHOro nopraia

http://experiment.edu.ru AJIXUMUK: caiit JL.}O. AnukGepoBoit

http://www alhimik.ru Beepoccuiickast onumimuiaia mKoiIbHAUKOB 110 XUMHU
http://chem.rusolymp.ru Opranudeckasi XuMHsL: SJICKTPOHHBIN YUSOHUK ISl CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: SIEKTPOHHbBIH YISOHHK

http://www hemi.nsu.ru OTKpBITHII KOIISIHK: XUMHESI

http://www.chemistry.ru JluctaHiiiioHHas OJMMITHAIA 10 XUMHUH: TeJIEKOMM yHHUKAI[MOHH bIi
00pa3oBaTeNbHBINA TPOCKT
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