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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMUH K peE3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeabLHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (enepanbHOM paboueld MpOrpaMMel
BOCITUTAHUS U C YYETOM KOHLEIIIUHU MPEnoaaBaHusi yaeOHOTo rnpeameTa « XuMus»
B 00pa30BaTeNIbHBIX opraHu3anusax Poccuiickoit deneparuu.

[Iporpamma 1o xuMuu [a€T TMpeEACTaBICHUE O LENsAX, OOuIel cTpaTeruu
OoOy4eHHMs, BOCIHMTAHMS M pa3BUTUS OOyYarOUUMXCS CpPEICTBAMH Y4YEOHOIO
npeamera, yCTaHaBJIMBAET 00s13aTeNbHOE peaMETHOE CoJiepKaHue,
MpeaycMaTpUBaeT paCIpeAesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pa3denaM M TeMaM IMpPOrpaMMbl IO XHMHUH, OINPEAETSACT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep>KaHuUs, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh  U3YYEHUS] XUMHM C YY4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKU y4eOHOro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuXxcsi, ONpeaeNsieT BO3MOXKHOCTH TpeaMeTa  JUis
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUsl, a TakKe TpeOOBaHUU K
pe3yabTaraM oO0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHuUs MpeIMeTa U OCHOBHBIX
BHUJIOB y4eOHO-IIO3HABATEILHONW JACATEILHOCTH OOYYaromerocss MO OCBOCHUIO
y4eOHOTO COJ/Iep)KaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOW Ui (OPMUPOBAHUS MHUPOBO33PEHUS
00yy4aromierocsi, ero MpeACTaBICHUN O MAaTepPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
poJib UTpatOT (opMHUPYEMbIe XUMHEH MNPEICTABICHUS O B3aWMOIIPEBPAILICHUIX
DHEPrurM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJAE, O MyTSIX PEIICHUS TI00ATbHBIX
npo0eM YCTOMYMBOTO pPAa3BUTHSA YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUYECKOM,
MUIIEBON U DKOJIOTMYECKOM O€30MMacHOCTH, MPOOJIEM 3IpaBOOXPAHCHUSI.

N3yyenue xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXKHOCTEM  JIJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYphI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS] U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOW  JIesITeIhbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATLHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €MHCTBO MPUPO/IbI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOUN rpaMOTHOCTH 00y4aronIuxcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTeCTBEHHO-
Hay4YHBIM 3HAHUAM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJaJ B DKOJOTHUYECKOE
oOpa3oBaHHe 00YJaIOMUXCS.

Jlanubple HampaBlieHWs B OOyYEHMHM XUMHUU OOECNEeYMBAIOTCS CHEeIU(pUKON
colepkaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SIBISETCA  MEeAarormyecku
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOW HAyKU XMMHH HA OMpPEEIEHHOM dTare e€
pa3BUTHA.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro oO0pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPraHWYEeCKOM XMMHM W HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX IOHSITHU
OPraHUYEeCKON XUMUH.

CrpykTypa coaepKaHus MpOrpaMMbl MO0 XMMUU C(OpMUpOBaHA Ha OCHOBE
CUCTEMHOr0O noaxona k €€ m3ydeHuro. CopepaHue CKIIAAbIBACTCS U3 CHUCTEMBI
IOHATUI O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATHI O XUMUYECKOM
peakuun. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHW30BaHbl MO MPUHLHUIY
ITOCJIEN0BATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETHUYECKUX IPEINCTABICHUM
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /1. . MeHeneeBa Kak OCHOBHOI'O 3aKOHA XMMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpeNCcTaBieHUH 00 HIEKTPOIUTHUYECKOW JTUCCOLMAIIMM BEIIECTB B
pacTBoOpax.

Teopernyeckne 3HAHMS PpPacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT OJIHOTO
YPOBHSI K JIpyromy, BBINOJHSAS (QYHKIUU OOBSCHEHUS W MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJy4YEHUS
U3Yy4aeMbIX BEILECTB.

OcBoeHue nmporpaMMbl 10 XHUMHH  CIOCOOCTBYeT  (POPMUPOBAHUIO
IIPEICTABJICHNUS O XUMUYECKON COCTABISAIOLIECH HAYyYHOU KAapTUHBI MUpA B JIOTUKE
e€ CHCTEeMHOW MPUPOJbl, LIEHHOCTHOTO OTHOIICHHS K HAy4YHOMY 3HAHUIO U
METO/JaM TO3HaHUs B Hayke. M3yueHue XUMUU NPOUCXOAUT C MPHUBICYEHHEM
3HaHUW W3 paHee M3YYEHHBIX Yy4eOHBIX mpeaMeToB: «OKpyXKaromuil MHUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wW3yyeHUHM XUMHM TPOUCXOAUT (OPMHUPOBAHME 3HAHUWA OCHOB
XUMUYECKON HAyKH Kak 0OJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKOM
JEATEIbHOCTH YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBI.
3amaya y4yeOHOro mpeaMera COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XHMHUYECKUX
3HaHUU — BaXHEUIIUX (aKTOB, MOHITUN, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUH,
JOCTYIIHBIX 00O00IIEHHII MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B



OpUOOIIEHNH K HaydHbIM METOJaM IIO3HAHWSA IMPH HM3YyUYEHUU BEUIECTB M
XUMHUYECKUX peakluid, B (POPMUPOBAHUU U PA3BUTHH MMO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-MCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHUU TMpaBWJI O€30MacHOro oOpalleHHs C BEIIeCTBAaMHU B
MOBCEHEBHOM KU3HHU.

[Ipy M3ydeHMn XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs Ba)KHOE
3Ha4YeHHE MPUOOPENH TaKKhe LEeH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHSATUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCSI YCIIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHS Ha CHCTEMaTHYeCKoe MPHOOIICHHE
OOyJarommxcs K CaMOCTOSITENIBHON MO3HABATEIbHON ACSITENbHOCTH, HAyYHBIM
METOoJaM TO3HaHUs, (POPMUPYIOIIMM MOTHUBALIMIO U Pa3BUTUE CIOCOOHOCTEM K
XUMUH;

— o0ecredeHne yCaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaIOIITUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIBHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KITFOUEBBIX
HABHIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOMINX YHHUBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHBIX BUJOB JIESTEIBHOCTH;

— (opmupoBanue oOmel (QyHKIIMOHATEHOW U  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBACHATH M OICHUBATH SIBJICHHUS
OKPY’KaOIIEero MHUpa, UCIONB3ys 3HAHUS M OMBIT, TOJYy4YEHHBbIC TPU W3YYCHHUU
XUMHM, TPUMEHATh UX MpPH pPEIIEHUH MpoOJieM B TMOBCEJHEBHOW XKHU3HU MU
TPYAOBOM JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyarommxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
MOHMMAaHUS [EHHOCTH XHMHUYECKUX 3HAHUN I BBIPAaOOTKH 9JKOJOTHYECKH
1[€J1eCO00pa3HOro TMOBEIEHUS B OBITY U TPYIJOBOM JEATEIBHOCTH B UEIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTUBAllMU K OOYYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHSA OOIIEYENIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MOl W HAMPABICHHOCTH JAIbHEUIIETO
oOy4eHus.

OOmiee YuCIO YacoB, OTBEAEHHBIX JJIS M3yYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJZIEIIO).



COJEPXXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poilb XuMHM B KU3HU 4Y€IIOBEKA. XUMHUSA B CUCTEME HAYK.
Tena wm BemecTBa. (DHU3MYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeToAax MO3HAaHUS B XUMHUHU. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust CMeCei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE HIEMEHThl. CHMBOJIBI XUMUYECKHX
aneMeHTOB. [IpocTbie U CloXHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢Gopmyna. BaleHTHOCT aTOMOB XHMHYECKUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBAa cocTaBa BewmecTB. OTHOCHUTENbHAas aToOMHas Macca.
OTtHOocHTeNbHAs MOJEKYJSIpHAs Macca. MaccoBast 10 XMMHUYECKOTO JJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMocCBsi3p KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AMHHMI] BeliectBa. Pacuérel mo QopMynam
XUMHUYECKUX COCIUHEHUN.

du3nyeckne U XMMUYECKUE SIBICHUSA. XUMUYECKas Peakluus U €€ NPU3HAKH.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XuUMUYeckue ypaBHeHUs. Kiaccudukanums
XUMUYECKUX PEaKIMil (COeAMHEHUS, PA3I0KEHUS, 3aMEILEHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKON MMOCYJOW, NMpaBuWiIaMHu paboThl B JabopaTtopuu u
npuémMamMu oOpaleHus: ¢ 1abopaToOpHBIM 00OPYIOBAHUEM, U3YUYCHHUE M OIHCAHHE
(Gu3NUecKuX CBOMCTB O00pa3loOB HEOPraHUYECKHX BEIIECTB, HAOIOJCHHE
¢u3nueckux (MJIaBJI€HUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJACHCALMS BOJBI) MU XMMHUYECKHX (FOPEHUE CBEYM, NPOKAIWBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCJIOTOW) SIBICHUH, HaOII0ICHUE U
ONMKCAHKWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pa3ioKeHUue THIPOKCUIa
menu (1) mpu HarpeBanum, B3auMoieiicTBUE xele3a ¢ pactBopom coiu meau (11),
U3y4eHHE CIOCOOOB pa3fesieHusl CMECEil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, NUCTULIALUSA, XpoMaTorpadusi, MPOBEACHUE OUYUCTKU MMOBAPEHHOM
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PE3yJbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MAacChl, CO3JIaHHE MOJEJEeH MOJEeKyl
(IIapoCTEepPKHEBBIX ).

Bakueiuye npeacTaBUTeIM HEOPraHMYeCKUX BellecTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucnopox — ajeMeHT U mpocToe
BelecTBo. HaxokneHue kuciopona B mpupone, (GU3MUECKHMe U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoaa. CrnocoObl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpUU U MPOMBINIIEHHOCTH. KpyroBopoT
KHcIopoza B mpupoae. O30H — ajutoTporHas MOAU(PUKAIIHS KUCIOPOIa.

TernnoBoit 3¢ ¢heKkT XUMHUUECKON peakluu, TePMOXUMHYECKHE YypaBHEHUS,
DK30- M DHAOTEPMHUYECKUE pEakiuu. TOIIMBO: Yroib M MeETaH. 3arps3HECHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pekTa, pazpyuieHue 030HOBOTO CIIOS.

Bopopon — nsnemenT m mpocroe BemecTBO. Haxoxxaenue Bomopona B
npuposie, (U3MYECKHME M XUMHUYECKHUE CBONCTBA, MPUMEHEHHUE, CHOCOOBI
nonyyeHus. Kucnotsl u comnm.

MonsipHabiii 00BEM ra3oB. Pac4€Thl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PacTBOpbL.
HacpilieHHbIe ¥ HEHACBIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBas 10Ji1 BEmECTBA B PacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B pUpoJie U B )KU3HU 4yeraoBeka. KpyroBopor Boabl B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heoprannueckux coenuuenuii. Okcuapl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromue (OCHOBHBbIC, KHCJIOTHbIE, aM(OTEepHbIE) U
HeconeoOpaszywonme. HoMenknatypa okcugoB. Du3nyeckrue M XUMUYECKHUE
CBOMCTBa OKCUIOB. [lonyueHne okcuaos.

OcHnoBanus. Kmaccudukanus ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHOoBaHusA. HomeHkiarypa ocHoBaHui. DPU3MUECKHE U XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHMIA.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kucinor. dusndeckue u
XMMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctn MmertayuioB H. H. bekerosa.
[TonydyeHue KUcIor.

Comu. Homenknatypa cosieil. @u3ndeckue m XMMHUUYECKHE CBOWMCTBA COJIEH.
[Tonyuenue comen.

['eHeTnyeckas CBSI3b MEXKy KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

Ka4€CTBEHHOE OMPEAECICHUE COICPKAHUSA KUCIOPOAa B BO3AYyXE, MOTyUYECHHUE,
coOupaHue, pacrmo3HaBaHWE M HW3YyUYCHHE CBOWCTB KHUCJIOpOAa, HAOJIOJICHHE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOJOM U YCJIOBUS BO3HUKHOBEHHS U
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJIEHHE C o0pa3laMd OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpAaHHME, pACTO3HABAaHWE W W3yUYCHUE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojencTBue Bojopoja ¢ okcuaom meau (1)
(BO3MOKHO HCITIOJIb30BaHUE BUEOMATEepUaioB), HaOIOAeHHE 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb, MCCIEAOBAaHHE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JIOJIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAIaMU
(HaTpyeM ©  KaubllMeM) (BO3MOXXHO  HCIIOJIb30BaHHUE BHUJEOMATEPHUAJIOB),



UCClIeJOBaHNE 00pa3lloB HEOPraHMYECKHX BEIIECTB PA3IUYHBIX KIJIACCOB,
HaOJI0/IeHNEe U3MEHEHHsI OKPaCKM MHAUKATOPOB B PacTBOpax KUCJOT U ILEJIOoYEid,
u3ydyeHue B3aumozeiicTBus okcuaa menu (IlI) ¢ pacTBopoM cepHON KHCIOTHI,
KHCJIOT C METaJUIaMH, PEAKUUH HEUTpaIu3allld, IOJyYEHHE HEPacTBOPUMBIX
OCHOBAHMM, BBITECHEHHME OJIHOTO MeTajula APYTMM M3 pacTBOpa COJIM, PEIICHHE
DKCHEPUMEHTAJIBHBIX 3a/1ad M0 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKUX
COCTMHEHUI.

[Hepuonuueckuimt 3axkoH u Ilepuoauyeckass cucTeMa XHUMHYECKHUX
yiemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsl CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBHUTEIbHbIC PEAKIINH

[lepBble TOMBITKH KIACCU(DUKAUU XUMHUYECKUX 3ieMeHTOB. l[loHsTtne o
IPYNIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEIOYHO3EMEIbHbIE METaJUIbI,
rajJoreHbl, UHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIbI
Y TUIPOKCHUIBL.

[Tepronnueckuit 3akoH. [lepuoauueckas cucremMa XUMUYECKUX JIEMEHTOB /.
N. MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOJIHAsA  (OpMBI
[lepnognyeckon cucrembl xumudeckux aneMeHToB Jl. M. Menneneesa. [leproabl
u rpynnsl. DHU3NYECKUH CMBICT IOPSAKOBOTO HOMEpa, HOMEPOB IIEpUOJA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000J0Ye€K aroMOB NepBbIX 20 XMMHYECKMX 3JIEMEHTOB
[Tepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
3JIEMEHTA I10 ero noyoxkeHuto B [lepunoanueckoii cucreme . . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHMS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYINaM U NEPUOIAM.

3nauenue [lepnognueckoro 3axoHa u [leproandeckor CHCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W Ipaktukd. . M. MenneneeB — ydé€Hsli u
rpaKJaHuH.

Xumuueckass cBsi3b. KoBanmeHTHas (MOJsipHass M HEMOJISIpHAsA) CBSA3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHYECKUX JIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIMTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Tpouecchl OKMCIEHUS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METANIOB UM HEMETAJIOB, B3aMMOJICHCTBUE
rUAPOKCUIA LMHKA C pacTBOpPaMHM KHCIOT U IIEJIOYE, NMPOBEIAEHUE OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIUI
(ropeHue, peakliiy pa3IoKEeHUsI, COSUHEHU).

Mesicnpeomemmunie ceéa3u



Peanuzanus mMexXnpeaMETHBIX CBSI3€H MNpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS. 4E€pe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATUN, SIBJIIOIINXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAay4YHBIM (DaKT, TUIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiaccuuKaus, TePUOIUIHOCTh, HAOJI0ICHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

®dusuka: marepusi, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIH],
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJIA, IJIEKTPUYECKUIN 3apsil, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSHHUE BEIEeCTBA, ras3, (PU3MUeCKrue BEIWYHHBI, CIHMHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: ¢orocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpaIbl, TOPHBIE IOPOIHI,
TMIOJIE3HBIE UCKOITAEMBIE, TOTIIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasl peaKkUMs

[lepnognyecknii 3axoH. llepnonnueckas cucTeMa XUMHYECKUX JIEMEHTOB /.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUM CBOWCTB
XAMUYECKUX DJIEMEHTOB TMEPBBIX TPEX MNEPUOJIOB, Kalds, KalblUsd H UX
COCMHEHUNM B COOTBETCTBUU C TIOJOKEHHUEM »3JIeMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CtpoeHue BemiecTBa: BUJIbI XUMHYECKOW CBSA3U. THIBI KPUCTAIUYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THIIA KPUCTAINIMYECKON PEIIETKU U
BUJIa XUMHUYECKOU CBS3H.

Knaccudukanys u1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUUECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJlacCaM HEOPraHWYECKUX
COCJIMHEHUH, TEHETUYECKAsl CBSI3b HEOPraHMYECKUX BEIIIECTB.

Krnaccudukarys XuMUYeCKUX peakiiii Mo pa3IudHbIM MTPU3HaKaM (TI0 YUCITY
M COCTaBy YYacTBYIOIIUX B PEAKIMU BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
W3MEHEHUIO CTENEHeW OKUCICHUS] XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4aCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHCHUH.

[Tonsitue 0 ckopocTH XuUMHUYeckol peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHEe O TOMOT€HHBIX U T'E€TEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUMU M TOJOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTEIILHBIC  PEAKIUM,  DJIEKTPOHHBIM  OayiaHc
OKHCJINUTEIILHO-BOCCTAHOBUTEIILHOM peaKuum. CocraBienue YpaBHEHUM



OKHCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMH C  HUCIOJIb30BAaHUEM  METOAA
AJIEKTPOHHOTO OataHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMUALMH. DIEKTPOIUTHI U HEIJEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M JIUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHUJIAMHU
xuMmuieckoil csizu. Crenens aucconuanuu. CUIbHBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakiiun noHHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE U COKpAIIEHHbIE HMOHHBIC YypaBHEHUs peakuuil. CBOWCTBA KHCIIOT,
OCHOBAaHMM U coOJell B CBeTe MPEACTaBICHUM 00 3IIEKTPOIUTHUECKON
nuccounanv. KauectBeHHbIE peaklini Ha HOHBIL. [IoHATHE O THAPOIU3E COJIEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMH KPUCTAUIMYECKUX PEIIETOK HEOPTraHMYECKHUX
BEILIECTB — META/VIOB M HEMeETauioB (rpadura U anamasa), CJIOXKHBIX BEIIECTB
(xJopuaa HATpus), UCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOM peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAaKTOPOB, HCCIEIOBAHUE DIIEKTPOIPOBOIHOCTU
pacTBOpPOB BEWIECTB, IMpoOLEcca OWCCOLMALMU KHUCIOT, IIEJIOYEd W COJIeU
(BO3BMOKHO  WCIOJIb30BAaHME BHUACO MaTepualioB), IMPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUST  peakuuit  HMOHHOro  oOMeHa
(oOpa3oBanue ocajka, BBIJEJICHUE Ta3a, OOpa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3ioKeHUs, COSAUHEHHUS), PACIIO3HABAHUE HEOPTraHUYECKHUX
BECIIECTB C I[IOMOIIBK) KAYECTBEHHBIX pEAaKIMA HAa HWOHBI, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 4 MX COeAMHEHMS

OOmast xapaktepuctuka TanoreHoB. (OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble CcTeneHu okucieHus. CTpoeHue U (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMHUYECKHE€ CBOMCTBA Ha TMpUMEPE  XJOpa
(B3aMMOJEICTBUE C METaJUlaMH, HEMETa/llaMH, IejioyamMu). XJIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJTydYeHHE, NpuMmeHeHue. JleiicTBue
XJIOpa U XJOPOBOAOPOJA HA OPraHMU3M YeEJOBEKa. BaKHEHIIHWE XJIOPUIbI U UX
HaXOXJCHHUE B MIPUPOJIE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue W (Pu3NUecKue CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(PUKAIIMKA KUCIOPOa
U cepbl. XumMuyeckue cBoiicTBa cepbl. CepoBOIOpPOA, CTpoeHUE, (pU3nyecKkue u
XUMHUYECKHE CBOMCTBA. OKCUIIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kucimoTa, (Qu3nyeckue W XHUMHUYECKHE CBOMCTBa (0Ommme Kak
MPEACTaBUTENS Kjacca KHCIOT W ClHenupuieckue). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYCHHS CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcIOThl. CONMM CEpHOM KUCIIOTBI, KAYECTBEHHAS PEAKLINS Ha



cyiabdpaT-uoH. Haxoxnenue ceppl U €€ COCAMHEHHH B MpUpoJie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAKOIIEH Cpelbl COCIWHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OO6mast xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUA. A30T, paclpoCTpaHEHUE B MPHUPOJE,
(du3nuecKue U XUMHYECKHe cBoiicTBa. KpyroBopot azora B mpupojae. AMMHUAK, €ro
buznyeckue u XMMHYECKHUE CBOMCTBA, MOdy4YeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUEeCcKre U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHasi peakuus Ha
MOHBI aMMOHMS. A30THAasl KHCJIOTa, €€ MoJlyueHue, GU3MUEeCKHe U XUMHUYECKHE
cBOMcTBa (0OLIME Kak TMpEeACTaBUTENS Kjlacca KHUCIOT M crneuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yaoOpeHuil. XuMHUUECKOE 3arps3HEHUE OKPY KAIOIIEH Cpelbl COSIMHEHUSIMU a30Ta
(KUCIIOTHBIE JTOXKIM, 3arpsi3HEHUE BO3JyXa, MOYBBl U BOJ0EMOB). Docdop,
aJIoTpornHbele Moaupukauuu ¢gocdopa, Pu3NYeCKue U XUMUYECKUE CBOICTBA.
Oxcug docdopa (V) u dochopHas kuciora, puznueckue U XUMUUECKUE CBOWCTRA,
nosyuenue. Mcnonap3oBanue pocharoB B KauecTBE MUHEPATBHBIX YA0OPEHHIA.

OOmas xapakrepuctuka 3meMeHTOB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCIEHMS.  YIVIEPOXA,  AJUIOTPOIHBIC
Monu(pUKalMKM, pPACHpPOCTpaHEHWEe B MpUPOAE, (U3MUECKHE U XUMHUYECKHE
cBoicTtBa. Ancopbuus. Kpyrosopot yriepona B mpupoje. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JCHCTBUE HA JKUBBIE OPraHU3MBI,
NOJlyYeHUE U MPHUMEHEHHE. DKOJIOTHUYECKHE MPOOJEeMbl, CBSI3aHHBIE C OKCHUIOM
yraepoga (IV), rumorteza 1nobanbHOrO MOTEIJICHUS KIMMAaTa, TapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coyi, uX (pu3nuecKkue U XMMHUYECKHEe CBOMCTBA,
NnoJlydeHue W mnpuMeHeHne. KauecTBeHHas peakuus Ha KapOOHAaT-MOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIe MOHATUS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, dTaHOJ, TIIMUEPUH, YKCYCHas KUCIIO0TA).
[IpupogHbie HMCTOYHHMKK YTIAEBOAOPOAOB (yroyib, MNPUPOIHBINA Ta3, HEPTH),
OPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKH Ba)KHBIX BEIIECTBAX: )KHUpax, OelKax, yriaeBoaax — 1 ux
poJiM B JKH3HM 4YEJOBEKa. MarepuaabHOE €IUHCTBO OPraHMYECKUX U
HEOPTaHUYECKUX COCTMHEHUN.

KpemHuuii, ero Qusnueckue ¢ XHMHYECKHE CBOICTBA, IMOIYyYEHUE U
npumenenne. CoenuHeHus: KpeMHusi B mnpupozae. OOmme mnpeactaBieHus 00
okcusie kpemuus (1V) u kpemaueBoi kuciore. CUIMKAThI, UX HCIOJIb30BAHHE B
ObITYy, B IPOMBILIUICHHOCTH. BakHeWIMe CTPOUTEIbHBIE MaTEpHAJIbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eTOH, >kene300eToH. [IpobiemMpl 6€30MacHOTO MCIOIH30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM )KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUe 0Opa3I0B HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJIIHOM KHCIOTHI,
MPOBEICHNE KAaUEeCTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAOIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karolre (QU3NUYECKHe M XUMHYECKHE CBONCTBA
TaJOr€HOB M WX COEIMHEHHHA (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHME C 0Opa3lamMu XJIOpHIOB (TaJOr€HUIO0B), O3HAKOMIIEHHE C
oOpasuiaMu ceppl M €€  CcoeAMHEHUSIMU  (BO3MOXHO  MCIIOJIb30BAaHUE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TTpoLiecca OOyTIMBaHUS caxapa IMoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEpPHOM  KHCJIOTBI, M3YyYCHUE XHUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEACHUE KAYECTBEHHON peakluy Ha Cyiab(ar-
MOH U HaOJIofeHHE IMpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M HX COEOAUHEHHH (BO3MOXKHO HCHOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (OCHOPHBIX yAOOPEHHI, MOIyYECHHE,
coOupaHue, pacrno3HaBaHWE U M3YyYEHHE CBOMCTB aMMHAaKa, IPOBEICHUE
KAUECTBEHHbIX PEAKUIMI Ha MOH aMMOHHMS U (pochaT-uOH U U3y4YEeHHE NMPHU3HAKOB
UX MPOTEKAHUs, B3aUMOAECHCTBUE KOHLIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOKHO HCIIOJIb30BAHUE BHUJICOMATEPHUAIIOB), H3y4YECHUE MOJIeJIen
KPUCTAUIMYECKUX pElIETOK anMasza, rpadura, QyiiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJCOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHUBOras3a, MoydeHue, cCoOOMpaHue, pacrio3HaBaHUE U H3yUEHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAUECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYEHHE [PU3HAKOB HMX INPOTEKaHWs, O3HAKOMIICHHE C
NPOAYKUMEH CHJIMKATHOM MPOMBIIIIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaubl U UX COCIUHEHUSD.

MeTtasibl U MX COCANHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux nosiokeHus B llepuogmueckon cucreme xumudeckux osneMeHToB J[. .
MenzeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaioB. MeTrajuinyeckasi CBsI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  pPEMIETKA.  DJEKTPOXUMUYECKHN  PAI
HarnpspkeHu MetauioB. du3nyeckne U XMMUYECKHUE CBOMCTBA MeTauioB. O0riue
crocoObl mosiydeHus MeTayioB. IloHATHE O KOPpPO3MM METAJIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppo3uu. CruiaBel (CTajlb, YYTYH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTambl: noynoxeHue B [leppoanyeckon cucremMe XUMHAYECKHUX
anemenToB JI. M. MenzaeneeBa, cTpoeHHe MX aTOMOB, HaXOXIEHUE B NPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbl U



TUJIPOKCUIBl HaTtpusi W Kanusa. [IpuMeHeHue MIeNOYHBIX METalIOB W HUX
COCIUHCHUM.

[[lenoyno3eMenbHble METaJUIbl MAarHUMl MW KajbllUi: MOJOXKEHHUE B
[Tepuognueckon cucreMe xumuueckux 3ieMeHToB [[. . MenneneeBa, cTpoeHue
MX aTOMOB, HaxX0XJAeHUE B TIpupoae. PU3NUECKUE U XUMUYECKHNE CBOMCTBA MArHUSs
U Kanblus. BaxuHelmme coequHeHHs] Kalblus (OKCUI, THAPOKCHUA, COJIN).
XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJroMUHUN: TIoJI0’)keHuE B [leproanueckoi CUCTEME XMMUYECKUX AJIEMEHTOB
. . MenneneeBa, cCTpoeHHE atoma, HaxoXAcHWE B mpupoae. dPuszmueckune u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMAYECKUX 3IEMEHTOB /I,
. MengeneeBa, cTpoeHHE aroma, HaxoXkAcHWE B Tmpupone. Duszmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI M comu xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHWE ¢ o0pa3llaMud METAJIOB U CIUIABOB, WX (PU3NYECKUMU
CBOMCTBaAMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3UM  METAIIOB  (BO3MOYKHO
WCIIOJIb30BaHNE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE BHUJIEOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIbI, MPOIIECCA TOPEHUS KEJNE3a B KUCIOPOJE
(BOBMOXHO  MCIIOJIb30BAHME  BHUJIEOMATEpPUANIOB), TPU3HAKOB  MPOTEKAHUS
KAYECTBCHHBIX PEAKIIMK HA MOHBI. MarHus, KaJIbIHS, aJIOMHUHUS, [UHKA, JKEJe3a
(1) u xene3a (1), meau (11), HaOMFOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MOHAMU HATpus, Kalusg ¢ KaJlblHs (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMIPOKCHIA AJTFOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxkHeume
METAaJIJIbl U UX COCIMHCHMUS.

XuMHA M OKpPYKAIOLIAA cpela

Bemectsa u Marepuasibl B ITOBCEIHEBHOM KWU3HM 4eEIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObiTy. [lepBas momorns npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKaromled cpeabl (MpeaeibHas J0mycTUMast
KOHIIEHTpalus BemiecT, nainee — [1/IK). Ponb xuMun B pemieHnn 5K0JIOTHYECKUX
npooieMm.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepUajoB (CTEKJIO, CIUIABbI METALIOB, TOJUMEPHBIC
MaTepHabl).

Mescnpeomemnmnbwie céasu



Peanuzanusi MeXIpeAMETHBIX CBSI3eH NMpU HM3YYECHUM XMUMHH B 9 Kiacce
OCYILIECTBIISICTCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUN, TaK U TOHATHUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OOmIrie ecTeCTBEHHO-HAyYHBIE MOHATHUSA: HAYyYHBIH (PaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCupUKalusi, MepUOIUIHOCTh, HAOIIOCHHE,
IKCMIEPUMEHT, MOJEIMPOBAHUE, W3MEpPEHUE, MOJENb, SBICHUE, MAPHUKOBBIM
s peKT, TEXHOIOTHS, MaTEPHUAITHI.

dusuka: marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUI,
U30TOIbl, PAAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsii, MPOBOIAHMKH,
MOJyIPOBOJHUKH, AUDIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TeNIOo, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITHIECKAs
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €IMHUIBI U3MEPEHMs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CoNHIIE.

buonorusi: ¢orocunHres, npIxanve, OuMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

['eorpadus: armochepa, ruapochepa, MuUHEpadbl, TOPHBIE TOPOJBI,
M10JIE3HbIE UCKOIIaeMbI€, TOIIIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOy4YeHHUS XMMHUU B EAUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN EATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUMCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATBIMH B
oOlIeCTBE MpaBUJIaMU W HOpPMAaMHU IMOBEJEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTM3ALMH 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXAlOT  T'OTOBHOCTh  OOyYarolIUXcCs
PYKOBOJCTBOBaTbCA CHCTEMON TO3WTUBHBIX ILIEHHOCTHBIX OpHUEHTAUUd U
pacIlIMpEeHne OMbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACIICAUI0, NMOHUMAHUS 3HAYEHHS XWMHUYECKOM HAYKH B KU3HHU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOM HMH(pOpManuen o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHpa U OOLIECTBA;

2) rPaskKAaHCKOr0 BOCIIUTAHMUS:

MPEACTABICHUS. O COLMAIbHBIX HOPMax W MpaBUiIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIENOBATENLCKONW, TBOPUECKOM M JIPYyrUX  BUJAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOW COBMECTHOM JIE€ATENbHOCTH MpU
BBITIOJTHEHUU Y4YEOHBIX, TO3HABATEJIBHBIX 3a7a4, BBIMOJHECHUU XUMHUUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TMIpOLECCe JTOW Y4YeOHOH JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEAEHUE M TIOCTYNKA CBOHUX TOBAPUILEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE U XMMHYECKOM PEaAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKH M COCTABIISIOLINE
OCHOBY JJiIi TIOHUMaHUSl CYIIHOCTH HAYyYHOW KapTHUHBI MHpA, MpPEJCTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOAbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XMMHU B O3HAHUU 3THX 3aKOHOMEPHOCTEN;

ITI03HABATEIbHBIC MOTHBBI, HANPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUH IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENIbCKOM KYyJIbTYpPhl, B TOM 4YHUCIE
HABBIKOB CaMOCTOSATENbHOM paboThl C Yy4E€OHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JOCTYITHBIMH TEXHUYECKUMU CpEJCTBaMU HWHGOPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOY4YeHHUI0 M TO3HaHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOU
NeSATEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS OOy4YeHHs B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOJIICHUS AIKOTOJIsI, HAPKOTUKOB, KYpEeHUSI),
HEOOXOJMMOCTH COONIOJICHUSI TMpaBuil OE30MAaCHOCTH Tpu  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMHU B OBITY U PEabHOM KU3HH;

5) TPpy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPAKTHUYECKOMY U3yUYeHHUI0 TIpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBOXEHHUE K TPYAy M pe3yibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMSI TPEAMETHBIX 3HAHUM 1O XUMHM, OCO3HAHHBIM BBIOOP
WHJMBUAYAJILHONU TPACKTOPUHU MPOJIOJKEHUSI 00pa30BaHus ¢ YU4ETOM JIMUHOCTHBIX
WHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
ycrenHon npodeccuoHanbHOM eITeIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOPECCUOHAIBHOM CPEJIE;

6) IK0JIOrNYecKOro BOCTIMTAHNS

HKOJIOTHYECKH II€JIe€CO00pa3HOE OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
JKW3HU Ha 3emJle, OCHOBE €€ CylIECTBOBaHUs, IOHUMAHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHOoro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IEHHOCTH COOJIOJEHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU paboTe C BEIIECTBAMMU, a TAK)KE B CUTyallUsX,
YTPOKAOIIMX 3I0POBBIO U )KU3HH JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydyaeMble TIPU WU3YYCHUH XUMUHU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEW PUPOJIHOU CPEIOH, ISl IMOBBILICHUS
YPOBHSI  DKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUs rj00aJbHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM M IMyTel WX PEelICHUs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IO3HABATEIILHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeTanmpeaMETHBIX pe3yJIbTaTOB BBIJACISAIOT 3HAUYUMBIC IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIIEHAYyYHbIE TIOHATHS (3aKOH, TEOpHs,
MPUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, ¥ YHUBEPCAIbHBIC YUeOHBIC ACHCTBUA (TTO3HABATEIbHEIC,
KOMMYHUKATHBHBIC, PETYJIATHBHBIC), KOTOpBIE 0OECIeUnBaOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornueckue JeiicTBUA:

YMEHHUSI HKCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBINLICHUSI TPU OCBOCHHUHU
3HAHUMW: PACKPBIBATh CMBICI XMUMHUYECKUX MOHATUN (BBIICIATh MX XapaKTEepHBIC
MPU3HAKK, yYCTaHABIMBATh B3aUMOCBS3b C JIPYTMMHU TMOHSITHUSMHM), UCIIOIH30BaTh
MOHATHUS JJI1 OOBSCHEHUS OTJICIbHBIX (DAKTOB W SBJICHUM, BEHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKUE PACCYXICHUS (MHAYKTUBHBIC, I€AYKTHUBHBIE, 10 aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKIIOUCHUS;

YyMEHHUE TMPUMEHSATh B TIpOILlECCE€ TMO3HAHUS TMOHATUS (NIPEIMETHBIE U
METanpeIMETHBIC), CAUMBOJIUYECKHE (3HAKOBBIE) MOJICTH, UCTIOIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSEMbIC B XUMUU MOJCJIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI dJIEMEHTa), XMMHUYecKas ¢opMmyja W ypaBHCHHE
XUMHUYECKON PEeaklMi — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 3aj/1ad, ¢ yUETOM
ATUX MOJIEIBHBIX MPEJACTABICHUN BBIABISTL U XapaKTePU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUECKUX PEaKIUH,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBS3M U
MIPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSIX.

ba3oBble nccienoBarebCKHe AeiiCTBUS .

YMEHUE HCIOIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAaye€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIsi (POPMUpPOBAHMS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

PHOOpPETEHUE OMbITa 110 IUTAHUPOBAHUIO, OPTaHU3AIMH M IIPOBEICHHIO
VYCHUYECKUX OKCIEPUMEHTOB, yMEHUE Ha0IoJaTh 3a XOJO0M Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ysbTaT, (HOPMyIUpoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUSI, COCTABIIATh OTUYET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ nndopmanueii:

yMEHHUE BBIOMpATh, aHAIM3UPOBATH W HWHTEPIPETUPOBATH UHQPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MOTYy4YaeMyl0 U3 pa3HbIX UCTOUHHKOB
(Hay4HO-TIONYJISIpHAsT  JINTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPaBOYHBIC
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO MH(HOPMAIIHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOABI M 3alpOChl MPHU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX [JIs1 BBITOJHEHHS
y4eOHBIX U MO3HABATEIBHBIX 3a/1a4 OMPEICIEHHOTO TUTIA, TPUOOPETEHHUE OTbITa B
00JaCTM  MCMOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOTO MCIIOJIB30BAHUSI PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS HH(OPMALIUU U
WUTIOCTPUPOBATh pEIIAaeMble 337auyd HECIO0XKHBIMU CXEMaMH, Jharpammamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh M aHAJIM3UPOBATh B Mpolecce ydyeOHOU u
UCCIIEIOBATENIbCKON NI€ATENbHOCTH MH(POPMALMIO O BIMSIHUM MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYKAIOIIEH MNpPUPOTHON
Cpelbl.

KoMMyHHKaTHBHBIE YHHBepcaJIbHbIe YueOHbIe 1elCTBHUS:

yMEHUSl 3a/laBaTh BOMPOCHI (B XoJe auanora W (Wiu) JOUCKYCCHM) TIO
CyllEeCTBY  OOCyXJaeMol  TeMbl, (POPMYJIHpPOBAaTH CBOM  MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJHEHMS MPEJI0KEHHOM 3a]auH;

YMEHUSl  MPEICTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  O3HABATEJILHOM
NESATEIbBHOCTM B YCTHBIX UM IHUCBMEHHBIX TEKCTax; JejlaTh IPE3EHTALUI0
pe3yJabTaTOB BBINOJIHEHUS XMMHUYECKOTO 3KCIepUMEHTa (J1abopaTOpHOIO OIbITa,
71a00paTOpPHOI pabOTHI O UCCIEAOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO MPOEKTA);

yMEHUs y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NIO3HABATEJIbHOM M MCCIIEJOBATEIbCKOM  JEATEIbBHOCTH  NPH  PELICHUH
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4E€Ta OOIIMX HMHTEPECOB M COIJIACOBAHMS
no3unui (o0CyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbD», KOOPJAUHAIIMS
COBMECTHBIX JEHCTBUM, ONPEACICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHON paOOThI U APYTHE).

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAaMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesTEeIbHOCTD, BBIOMPATh Hanbosee 3pPEeKTUBHBIE CIIOCOOBI PEIICHUS YUEOHBIX U
MO3HABATENIbHBIX 3a/1a4, CaMOCTOATENIbHO COCTABISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JCUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJy4YeHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBICHHON UEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, IIPE/1JIaraeMbl€ B YCIOBUM 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B coctaBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTEIbHOrO
COJEpKaHusl, YCTAaHOBJIECHHOTO JaHHOW deaepanbHONM paboueil mporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYAIOIIMMUCA HAay4YHbIE 3HAHUS, YMEHHUS U CHOCOOBI



JNEUCTBUM, crenupuyecKkue I TPEAMETHOW o00ysacTu «XUMHUS», BUIBI
JEATeIbBHOCTH 1O  TOJYYEHHI0 HOBOTO  3HAHUA, €ro HMHTEpHpETaIui,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy o0yuenus B 8 kj1acce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATHh CMBICJ OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIs1 XUMHUYECKOTO AJIEeMEHTa B COCITMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHMCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKUCJICHHS, XMUMHUYECKAsl peakius, KiacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU Pa3J0XKEHUs, pPEaKIUU 3aMEIICHUS, pPEaKINU
oOMeHa, PK30- U PHJIOTEPMHUUECKHE PEAKIINH, TEIJI0BOM A(h(EKT peakiumy,
AIpO aTOMa, JJIEKTPOHHBIM CJOM aToma, aTOMHas OpOWUTalb, pagUycC
aToMa, XUMHYECKas CBs3b, MOJSPHAS M HEMOJISIPHAS KOBAJIEHTHAs CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PACTBOpP, MAaccoBas JIOJs BEIECTBa
(MporieHTHAs! KOHIIEHTpAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU ONMMCAHUM BEIIECTB U UX MPEBPAICHUH;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY [Ji1 COCTaBlieHUs (opMyin
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCJEHHUS  JJEMEHTOB B  OWMHApHBIX  COCIMHEHMSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COCAUMHEHUN 0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJ€HTHAas U HWOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona J[. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJMUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mojiokeHus B I[lepuogauyeckoii cucreme,
3aKOHOB COXPAHEHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmmunHyto (opmy Ilepuognueckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3iuyaTh TOHATHUSI «TJIaBHAs
noarpynna (A-rpynmna)» u «mnodoyHas noarpymnmna (b-rpynmna)», Maneie u
OonbIIME TIEPUOIBI, COOTHOCHTH O0O3HAYEHHS, KOTOpPHIE HWMEIOTCS B
tabmue «llepuoamueckas cucremMa xumMudeckux odiemeHtoB JI. U.
MenneneeBa» € UYHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKHUX JIEMEHTOB (COCTaB M 3apsij sapa, oOIee Yucao AIEKTPOHOB
U PaCTIPEICIICHHUE UX 10 SJICKTPOHHBIM CJIOSIM);

KJIacCU(UIMPOBATh XUMUYECKHAE DJICMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peaKkiuu (MO YUCIYy M COCTaBy Yy4YaCTBYIOIIUX B peakluu
BEIIIECTB, M0 TETIOBOMY A (PeKTy);

XapakTepru3oBaTh (OMUCHIBATH) OOIIHME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJATBEPKIasl OMMCAaHUE MPUMEPAMHU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIINA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpaALICHUNA B
Pa3TUYHBIX YCIIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSPHYI0O ¥ MOJSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEHTa 10 QopMmyIie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
0 YPaBHEHUIO XUMUYECKON PEaKITnH;

MPUMEHSATh OCHOBHBIC OIEPAIlMU MBICITHTEIBHON JEATEIPHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 00OO0IIEHUEe, CUCTeMaTU3aluio, KiaccuduKaiuio,
BBISIBJICHUE TIPUYMHHO-CJICACTBEHHBIX CBSI3€H — JJI M3yYEHHUS CBOWCTB
BEIIECTB M XHUMHUYECKHX pEaKIMi, eCTEeCTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAONIOACHWE, W3MEpPEHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

ClIeIoBaTh  NpaBWIaM  ITOJIb30BAHUS  XMMHYECKOM  TOCYIOH |
7abopaTopHbIM  000PYJOBAaHMEM, a TaKXKe IMpaBujIaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHUIO W COOHMpaHHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C ONPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYEH U KUCIIOT ¢ TTIOMOIIBIO WHIUKATOPOB
(;rakmyc, dhenondTanenH, METHIIOPAHXK U APYrue).

K konIy 00yueHus B 9 Kj1acce npeJIMETHBIE PE3YJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

packppIBaTh CMBICI OCHOBHBIX XUMHYECKHX TOHSTHM: XUMHUYECKHM
AJIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIOKHO€ BEIIECTBO, BaJIEHTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTENEHb
OKHCJICHHUS, XUMHUYECKasl PEeaKIHsi, XUMUYECKasi CBsI3b, TEIUIOBON 3(PdeKT
peakuuy, MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, 3JIEKTPOJIMTHYECKAS JUCCOLMALNS, PEAKUUH HOHHOIO
oOMeHa, KaTalu3aTop, XHUMHYECKOE paBHOBecHE, OOpaTHUMble U



HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCJIUTENNb,  BOCCTAHOBUTENb,  OKHUCIEHHE M  BOCCTAHOBJICHHE,
ATOTPOTHsA, aM(POTEPHOCTh, XUMHUYECKasl CBs3h (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKUuu, MPEeAeSbHO JOMyCTHMas
xoHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSATUUA U
MPUMEHSTh 3TU TOHATHUS IPYU ONMCAHUH BEUIECTB U UX MPEBPALLCHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UJIi COCTaBleHUs (Qopmyl
BEILIECTB U YPAaBHEHUI XUMHUYECKUX PEAKIIUI;

ONPENEIISITh BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
onpeneaéHHOMY KJacCy COEIMHEHUU 1o ¢opmysaMm, BHUII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METaUNIMYecKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3aps]] UOHA M0 XUMHUYECKOM (dopmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPAaX HEOPTraHWYECKUX COCIUHEHUH, TUI KPUCTAIMUYECKOMN
PELIETKNA KOHKPETHOTO BELIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona /J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OINHUCHIBATH U XapaKTEPU30BAThH
TabauuyHyo Gopmy llepuoandeckoil cUCTEMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg noArpynmna (A-rpynma)» M «modoyHas
noarpymnmna (b-rpymma)», Mamele u OoJbIIME TEPUOJbI, COOTHOCHUTH
0003HaYCHUS, KOTOPhIE HMMECIOTCS B TIEPUOAMYECKOM TalmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sapa, oOOIlee YHUCIO DJIEKTPOHOB U
pacmpeqieieHde HMX 1O JJICKTPOHHBIM  CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COEJUHEHHI B
npejenax MaJlblX HNEPHUOJIOB U IIaBHBIX MOATPYHI C YUYETOM CTPOEHUS UX
aTOMOB,;

KJIacCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME W creuupuuecKkrue XUMHYECKHE
CBOMCTBa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIas OIMNUCAHUE
puUMepaMi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIIUM;

COCTaBIISITh YPAaBHEHUSI AJIEKTPOJMTUYECKOM JUCCOLMALUM  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHS pEaKIUi, TOJITBEPKIAIONIUX CYIIECTBOBAaHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHUCJIHTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUH
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OanaHca 3TUX peaKlui;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUN B Pa3IMIHBIX
YCIIOBHUSIX;

BBIYKCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO Macchl
BEIIIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTOo »3JeMeHTa 1o (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKITnu;

coON0JaTh  MpaBuja  MOJIB30BAHUSA  XMMHUYECKOW  MOCYyIOM U
7abopaTopHbIM  000pYy/IOBaHHEM, a TakKe IMpaBuia OOpalieHus: c
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSAMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 10 TIOJYYCHUIO W COOWpaHUIO
ra3o000pa3HbIX BEHIECTB (AMMHUAKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIWUH, TOATBEPKIAIOMNEC  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMU/I-,
uonun-, kKapOonart-, ¢ocdar-, cuiaHMkKar-, cyiabdar-, THAPOKCUI-HUOHBHI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJLIOB, MPUCYTCTBYIOIIHE B
BOJHBIX pacTBOpPaX HEOPTAHUUECKHUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OIEPAIlMU MBICIUTEILHON JESTEIbHOCTH — aHAIN3
W CHHTE3, CpaBHEHHE, O00O0O0IIeHNe, CHCTEMaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CIIEICTBEHHBIX CBA3EH — JJIsi WM3Y4YEHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, eCTeCTBEHHO-HAYYHBIC METOIbI TIO3HAHUS —
HAOJFOICHUE, M3MEPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEealbHBIN W
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaumenoBaHue pa3iesioB u dnekTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM MPOrpaMmbI Bceero o0pa3oBaTejbHbIE PeCYpPChI
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHasg 00J1acThb

11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [{OK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

yeJoBeKa

12 BertectBa 1 xumudeckue 15 1 bubnunoreka LIOK

' peakuuu https://m.edso00.ru/7f41837c

Hroro mo pazueny 20

Pa3nes 2. Baskneiimme npeacTaBuTe I HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. [Toustue 6 bu6mmoreka [IOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' U COJIAX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmmoteka IIOK

' OCHOBAHHUAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIC KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHWYECKUX COCTMHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

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

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu



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

[lepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4deckas CB3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso00.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie  IlpakTuueckue (wipp )
NMpOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchI
Pa3zgea 1. BemecTBo 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE 1 yruyOneHue 3HAHUIA 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmnorexa [JOK
' peaxiuit https://m.edso0o.ru/7f41a636
13 DNEKTPOIUTHYECKAsT JUCCOLUALM. 8 1 1 Bbu6mmoteka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HeMeTaJJIbI M HX cOeTMHEHHUS
51 OO0mas XxapakTepuCTUKa XUMHIECKIX 4 1 bubmuorexa [JOK
' snemenToB VIIA-rpymmsr. [anoress: https://m.edso0.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 anemeHTOB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ) PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro o pasneny 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

Pa3zgen 3. MeTaJIbl M UX COCAUHEHU A

. bubnmoreka IIOK
3.1 Obmpe CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxneiime Metamisl 1 UX COSIUHEHUS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara uudgponbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poias XuMuU# B 5KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [TOK
A https://m.edsoo.ru/ff0d227e
ITpakTuyeckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnunoreka [JOK
oOpariieHus ¢ 1Tab0paTOpPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTeie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOU COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE AIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOKHBIC BEIIECTBA 1 Bubmmorexa LIOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

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 IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BaareHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
1 OTHOcUTENbHAS aTOMHAs Macca. bubmunorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubnuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 dOuU3nIeCKre U XUMUYECKUE SIBIICHUS. bubmuoreka [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHCHUSIM XUMHYECKHX bubmotexa [JOK
o . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIONETUCT O6ogﬂI eHHe U bubmorexa HOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnorexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
91 Bo3ayx — cmech rasos. Cocras bubmmorexa LIOK

Bo3ayxa. Kucinopoa — snemeHT 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

npocroe BeuiecTBo. O30H

duszndyeckre ¥ XMUMHUUECKHE CBOMCTBA

22 KHCII0poia (peakiiMi OKUCIIEHUS bubmmorexa LIOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 71a00paTOPHUH U IIPOMBIILICHHOCTH bubmorera [JOK
paTop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TennoBoi 3 PexT XuMUIeCKoM
peakuu, MOHSITHE O bu6mmoreka [IOK
24
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edso0.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUIX
TommuBo (HeTh, yroib ¥ METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «[TonydeHne u coOMpaHKe KUCIOPOIa bubmorexa HOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bub6nuoreka [IOK
BemecTBo. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 Du3nvecKkrue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHs1 BOAOPO/Ia B bubmuorexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
bu6mmnoreka [JOK
31 «ITonydenne u cobupanue BOI0OpoOa,

W3y4YEHUE €r0 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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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
n N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenus 005EMOB ra3oB Mo
34 ABHEHUIO PEaKI[Ui Ha OCHOBE 3aKOHA bubmmorexa [JOK
P . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 00 bubnuotexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiienneie
37 u HI;HaCI,I peHHLIz aCTBOPBI MH;CCOBEUI bubmmorexa [JOK
5 P P https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[IpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka LIOK
ONpeACIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KontponsHas padora Ne2 o reme bubnnorexka [HJOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, KjIacCuUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmuorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SBI: OJI )eHI/Iﬂ XHMHHZSKHe bubmorexa [IOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'eneTnueckas cBsI3b MEKy KilacCaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0001IeHrE U CHCTEMATH3AIMS 3HAHUH
B 1 https://m.edsoo.ru/00ad9ch2
KontponsHas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHNT
IlepBble MONBITKH KIaCCU(PUKALIUU
51 XI/II\I/)II/IIICCKI/IX 3JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX SJIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoauueckas cucreMa XUMAYECKUX bubmorexa LHOK
pHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
buo OK
53 [TepwoapI, TPYIIITEI, TOATPYIIIIBI nbmmorexa I

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

bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI04eK
. bu6mmoreka [JOK
55 aToMoB 3J5ieMeHTOB [leprnoauueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKECHUIO B bubmunorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa st
57 pa3BUTHUA HayKu U npakTuku. /. U. bubnuoreka [IOK
MeHnaeneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIEeKTPOOTPHUIIATEILHOCTh ATOMOB
pooTpul bu6mmoreka [IOK
58 XUMHUYECKHUX DJIIEMEHTOB/
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bu6mmoreka [IOK
59 14
ORHT XHMITHCCKA CBA3D https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonsipHast XUMHYECKas bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMsIpHAs XUMHUYECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 C
TETICHb ORHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK
peakuuu https://m.eds00.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIIH bubmoreia HOK

https://m.edso0.ru/00adb076
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65 KontponsHas padora Ne4 o reme 1 bubmuorexa [IOK
«Ctpoenue atoma. XUMHUUYECKas CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0o01IeHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBHelil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU| https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
Ilepuoanueckuii 3aK0H.

1 Ilepuoanueckas cucrema 1 bubnunoreka [HOK
XUMHYECKHX deMeHTOoB /1. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMHUUeCKOM CBSI3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «[ToBTOpEHuUE U yriaydaeHue 3HaHui 1 1
OCHOBHBIX Pa3/IeioB Kypca 8 Kiaccay

5 Knaccudukanus xumMuaeckux 1 bubnnorexka [JOK
peaKkLtii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuuu. [loHATHE O TOMOTE€HHBIX U 1 bubmmorexa [OK
P ] https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKITHIX
[TonsaTHE 0 XMMUYECKOM pPaBHOBECHH.

bu6mmnoreka [JOK
8 ®DaKTOPHI, BIUSAIOININE HA CKOPOCTh 1

XUMHYECKOH PCAKIUN U IMOJIOKEHUEC

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

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOIUTUYECKOMN
10 nccoruanmu. CuibHbIE U ci1a0ble bubnnorexa [IOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHbIe ypaBHEHUS PeaKIINi buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KACIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
ped https://m.edso0o.ru/00add5ds
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHUI 00 bubnmorexa LOK
ped N https://m.edsoo.ru/00add8b2
AJICKTPOJIMTUYECKON JUCCOIMAITIHI
14 Iloustue o runpouse coien bubmmorexa LOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHs bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perrenune 3KCriepuMeHTaIbHbBIX Bubmiorexa IIOK
p https://m.edsoo.ru/00addbfa
3a1au»
Kourponsnas padora Ne2 o teme
17 «9J‘ICII<)T OJ'II/ITIf‘IeCKa}I UCCOLAAINA bubnmorexa LIOK
P 8 HHATHE https://m.edsoo.ru/00addecO
XYMUYECKUE PEeaKIMH B PACTBOPAX)»
OO0m1as XxapakTepuCcTHKa rajJoreHOB.
18 XUMHUYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTa, bubnnorexka [HJOK
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XUMUYECKHE CBOMCTBA, MOTYYCHHE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[TomydyeHne CONISTHON KUCTOTHI bubmorexa HOK
e ea ’ https://m.eds00.ru/00ade348
u3ydeHHe e€ CBOMCTBY»
Brrancnenus mo ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIH OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B N30BITKE
99 OO01mas xapakTepuCTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
ATOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxaenue cepbl U €€ COeTMHEHUI bubnuorexa [JOK
B NpUpojie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOCHHUE, bubnunoreka [JOK
bu3nYecKue U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nueckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
IIPUMCHCHUE
XYMUYECKUE peaKilui, JIexKallnue B
OCHOBE ITPOMBIIIIEHHOT'O Crocoba
26 IIOJIyYEHUS CEPHOI KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIleH cpeibl COETMHEHUSIMU
cepbl
97 Beruucnenue MaccoBoil JJOIM BBIXOJ1a bubmuorexa [JOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynisl. A30T, paclipocTpaHeHHe
B IIpupoze, Gpu3nveckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero Gpu3nvIecKue u

29 XUMHUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmmorexa [JOK
> OV https://m.eds00.ru/00adf004
PUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonydyenne aMMuaka, U3y4eHHUE €ro bubmmorexa [JOK
N v » 13X https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KuCI0Ta, e€ pusnueckue u bubnnorexa [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHUS B KQUeCTBE MUHEPATbHBIX

32 o0peHunii. XUMHYECKOE bubmorexa HOK
yAoLP ’ . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPY>KaIoIIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (I)OC(%)O pHasl KI/ICJ'I((l))Ta (1)(1)1/11)31/1(‘16331(1/16 u Bubnuorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHHE
Ucnonb3oBanue ocdaTtos B

34 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B

35 npu 2 z gmnrt)leclee U XUMUYECKHe Bubmmorexa LIOK

p P e https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yriaepoaa, ux Gpusndeckue u bubnmnoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorunyeckue npoodIeMsl,
CBsi3aHHBIE C OKcHIOM yrieposa (1V)

37 VYronpHas KUCIoTa U €€ COn bubmorexa LIOK
https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"TTosrydyeHune yrieKucioro rasa. bubmmorexa [IOK

38
KauectBennas peaxuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpraHMYCCKUX BEIIECTBAX KaK O bubmmorexa [JOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepo1a
40 Kpemnuii u ero coequHeHNs bubmmorexa [JOK
P https://m.edsoo.ru/00ae080a
[Ipaktrueckast pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnunoreka [JOK
«Baxnennie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtpomnsnas padora Ne3 o teme

42 «Baxnennine HeMeTaIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKasi KpUCTAJIIINIECKAst https://m.edsoo.ru/00ae103e
peméTrka. Pu3nyecKkue CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB.

N bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH Psift

HaIPSKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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OO611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

bubmuoreka [JOK

45 i
YPABHCHIAM XHUMITACCKHIX PCartii, https://m.edsoo0.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJCPIKHUT
pUMeECH
46 ITousTHE 0 KOPPO3UU METAILIOB bubmorexa HOK
pp https://m.edsoo0.ru/00ae1278
bu6mmoreka [JOK
47
[Henoumpie MeTanbl https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnuoteka [JOK
KaJIis https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiimmne coeqUHEHNS KAIBIIHS bubmmorexa LHOK
8 1 https://m.edsoo.ru/00ael15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHWUMN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "JKécTkocTh BOABI 1 METOJIBI €€ bubmorexa HOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
4 A 5
S JTFOMIHITH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIAPOKCHUIBI U COJIU JKelle3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011IeHNEe U CUCTeMAaTH3aIH
3HAHUU
[Ipaktruueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnunoreka [HOK
59 .
«Baxueimme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE UITN bubnunoreka [JOK
COZECPKUT IIpUMeECH. BerunciieHus https://m.eds00.ru/00ae1750
MaccOBOH J0JIM BBIX0Ja IPOAYKTa
peaxiun
61 O000IIIeHNE U CUCTEMATU3ALHS
3HAHUU
KonTpoabHnas padora Ne4 o Teme
62 «Baxueimme MeTaibl 1 UX
COEMHEHUS
63 BemectBa 1 Marepuarnsl B bubnuoreka LIOK
IIOBCEIHEBHOU KU3HH UeI0BEKa https://m.edsoo0.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHnu bubnuoreka [IOK
AKOJIOTHYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O60011eHNEe 1 bubnuorexa [IOK
cucTeMaTtn3anus 3HaHUI https://m.edso00.ru/00ae0dOa
67 PesepBublit ypok. O0o0mIeHNE U bubmuoreka [IOK
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CUCTeEMAaTH3alus 3HAHUI

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

68

PesepBHbIil ypok. O0001ICHHE 1
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI J1J151 YYEHUK

Xumus. 8 kiacc: yueb. ais obmeo0pa3oBarenbHbIX yupexaenuii / [Toa penakiueit
B.B.Epemusn.. - M.: JIpoda, 2022. - 286 c.

Xumusa.9 kiacc: yueb. aiis obeo0pa3oBarenbHbIX yupexaenuit / [log pempakiueit
B.B.Epemuna. - M.: JIpoda, 2022. - 288 c.

METOIUYECKHUE MATEPHAJIBI IVISA YYUTEJIA

Beeaute

1. [Ton penakuueii B,B,Epemuna . HacronpHas kaura yunrens. Xumus. 8-9 ki.: Metoauueckoe
nocobwue. - M.: llpoda, 2021.

2. ITox penaxuueit B.B.Epemuna. TeTpanp 11 1ab0paTOPHBIX OMBITOB U MPAKTUYECKUX PAOOT.
8 xi1. K yuebnuky B.B.Epemuna. «Xumus. 8 kimacey». M.: [lpoda, 2022.

3. Ilox penakuueii B.B.Epemuna. Terpanp asist 1aO0paTOPHBIX OMBITOB U MPAKTHYECKUX PadoT.
9 k1. K yuebnuky B.B.Epemuna. «Xumus. 9 xnacey». M.: Ilpoda, 2022.

4. B.B.Epemun. Metonuueckoe mocodue K ydeOHUKY .3aqaqHuk «XuMus». 8-9 kiacc /
B.B.Epemun — M. : Jlpoda, 2021. — 109.

5. Xumus. 8 ki1.: KonTponbpHble U ipoBepouHble padoThl K yueOHuKy B.B.Epemuna «Xumus. 8»
/ M.: Ipoda, 2022.

6. Xumus. 9 xi1.: KoHTponbHbIe 1 IpoBepoUHbIe paboThl K yueOHuky B.B.Epemunna «Xumus. 9»
/ M.: Ipoda, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Ennnas xonexnusa HOP http://fcior.edu.ru/

Buneoypoxu mo xumumn, 7-11 xu.http://mriya-urok.com/categories/himiya/

IIpe3eHTaNMM K YPOKAM M BHEKJIACCHBIM MEPONIPUATHSIM,
xumus http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

Hawanbnerii kype xumun:http://www.alhimik.ru/teleclass/glaval/gl-1-0.shtml

BHO - 2017 va Sunekce https://zno.yandex.ua/ru/chemistry/

AJIXUMUK http://www.alhimik.ru/ ITporpammbl MIKOJHHOTO U BY30BCKOTO Kypca XHMUH,
METOINYECKIE HAXO/KH, BECTU M3 MUPA TUCTAaHIIMOHHOT'O 00pa30BaHMsl, aHOHCHI HOBBIX KHHUT.
WurepHeT-KiIacce (HavalbHBIN KYpC XUMHH ), XUMHUYECKast KyYHCTKaMepa, YUTAJIbHBIN 3all,
BUPTYaJIbHBIA KOHCYJIBTAHT, SJIEKTPOHHBIC YU€OHbIC TIOCOOHS 10 KypCYy HEOPraHMYECKON XUMUH,
3aJ]aYHMK, TPAKTHKYM, XUMHUYECKHI CIIPABOYHUK, METOIMYECKUE CTAThH, XUMHUSI Ha KaXKIbIi
JICHB: B Ccajly, Ha KyXHE, HayKa O YHCTOTE, JOMAIIHSS anTedyka, KOCMETHKA, JOMAIIHUN MacTep,
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OKOJIOT'UsA JOoMa. «XHUMHUYECKasl BCIYMHA»: MOJIC3HBIE CCBUIKH, OTBCTHI Ha BOIIPOCHI. XUMUYECKHE
HoBoCTH. Becenas xumus.

Kypuan "Xumust u xumukn'"http://chemistry-chemists.com/

Jucranunonusie Kypesl ipu MI'Y 11 noaroroBku
abutypuenroshttp://do.chem.msu.ru/rus/abitur/dl/

BupryansHas xumudeckas mkoia http://maratakm.narod.ru/

[Mopran "Cetb TBOpueckux yunteneid" http://it-n.ru/default.aspx

Coo00111ecTBO B3aUMOIIOMOIIIH yuuTenei. Xumus http://pedsovet.su/load/97

Iazera "Xumus" u caiit s yuurens "SI uay vHa ypok xumun'" http://him.1september.ru/

WebElements: onnaiiH-cripaBouHUK XUMHYECKUX 31eMeHTOB http://webelements.narod.ru/

XuMus U BCeX: WILTIOCTPUPOBAHHBIE MAaTEPUAIIBI 110 OOIIEeH, OPraHUYeCKON U HEOpraHMYECKON
XUMHH

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

Xumudeckuit cripaBounuk http://tehtab.ru/Guide/GuideChemistry/

Chemnet - mopran ¢pyHIaMEHTAILHOTO XMMUYECKOTO 00pa30BaHHMsI
Poccuwu http://www.chemnet.ru

Xumusi: OTKpbITHINA Koutek hitp://college.ru/chemistry/ (MuTepakTHBHBIH Kypc XHMMUH,
BKJTIOYAIOIINI yIeOHHUK, OOJBIIOE KOJIMYECTBO MOJICIICH U ICMOHCTpPAIUi, CIIPABOYHbIC
MaTepuaibl, TECTUPOBaHKE, OOPATHYIO CBA3b C YUEHUKAMHU).

Xumus s Beex. Cepus "OOyuatromiue

sunmkionenuu” http://www.informika.ru/text/database/chemy/START.html Pasnenst: o6mas
XMMHUSI, HEOPraHWYIeCKask XMMUSI, OpraHuueCKast XUMHUsI, TECTHI, CIIPABOYHbIE MaTEPHAITBI,
CTEPEOMOJICITH MOJICKYI.

XuMus Ui BceX. DIIEKTPOHHbBIN YUeOHUK

http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.htm| MmttocTpupoBanHbie MaTepHUabl
110 pasjaciiam: 061_1_[8.5{, OpraHru4deCKad U HCOPpraHNn4CCKas XuMmus. CHpaBO‘{HI/IK, TCCTBI, BHUACO
(memo).

Opranuyeckast XUMHsL. DIEKTPOHHBIA YIEOHUK /IS CpeiHei
mkoJbLhttp://cnit.ssau.ru/organics/index.htm:

HobGeneBckue naypeatsl mo xumun http://n-t.ru/nl/hm/ buorpaduueckuii 3eKTPOHHbIH
CIPaBOYHUK, CHA0XKEHHBII THIIEPCCHUIKAMU, CITUCKAMH JTUTEPATYPHL.

DTUMOIOrH XUMUYEecKuX di1eMeHToB http://www.biochem.nm.ru/science/element.htmHa3zsanus
XUMHYECKHX 3JIEMEHTOB - CBSI3b CO CBOWCTBAMH, TeorpaGuuecKMMH U aCTPOHOMUYCCKUMU
00BbEKTaMH, YIEHBIMU, MH(OIOTHYCCKIUMHU TICPCOHAXKAMHU. B paszene ncTopust XUMHUK BCe
BEJIMKHE OTKPBITHUS, OMOrpaduuecKrue OYSPKU O BEIUKUX XUMHKAX PAa3JIUNUHBIX BPEMCH,
UHTEPAKTHUBHBIC CCHIIKHU, HIUTFOCTPALINH.

DnemenTs! xu3HA hitp://school2.kubannet.ru/. CaiiT MOYXHO HCITOIB30BATH KaK MTOCOOUE TS
ypOKOB XUMHHU B IKOJIC U JOITOJIHUTCIBbHOM O6pa3OBaHI/II/I.
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CailT 0 XuMuu
XuMuK.ru http://www.xumuk.ru/? openstat=2GlyZWNOLnlhbmRIeC5ydTs4Njcw Xumuuecku
(] CHpaBOLIHI/IKI/I, SHIUKJIOIICAUU, CTAaTbU.

Xumuueckuit paszaen http://www.websib.ru/noos/chemistry/cheerful.htm Mutepechsiii caiit, Ha
KOTOPOM COOpaHbl MaTepHAaIIbI IS yIuTeNlel U yueHUKoB. Paznens caiita: [Iporpammer;
Opranndeckas xuMmust; Yunurenbckas; XumSoft; 13 ucropun; 310 naTepecHo; CoBeThI
XuMUKaM; Becenbie XUMHUKW; XUMHSI B )KU3HB; AOUTYypueHTy; KHuru, skypHaibl, CTaThH;
XUMUYECKUE PECYPCHL.

JucranironHoe o0yuenue mo xumun http://chem.olymp.mioo.ru/ Caiit XuMHU4eCKOTo
¢akynbTeTa MOCKOBCKOTO TOCYIapCTBEHHOTO YHUBEepcHuTeTa. Cpe/in MaTepraioB caidiTa 0COObIi
UHTEPEC MPENCTABIISAIOT pasieibl: KOHCYIbTaluu [0 XUMHUH IJIS IIKOJABHUKOB; KOHCyIbTanmu
JUUTA y‘-II/ITeJ'IeI\/JI XUMHUHN. KpOMe TOT'O HpeIICTaBJ'IeHI)I MaTepI/IaJII)I JJIA ITIOATOTOBKHU K OJIMMITHUAIC 110
xuMuH. IMeroTcst MaTepHabl IJis IIOATOTOBKHU K ITOCTYIUIEHHIO B BY3HI.

KouTpen - Xumust 1is Beex http://kontren.narod.ru/ Caiit xumudeckoro (hakyspreTa
TIOMEHCKOTO TOCYJapCTBEHHOTO YHUBEPCUTETA. Y 4eOHO-UH(DOPMAIIMOHHBIN CAlT,
npeHA3HAYCHHBIN JIJTSI CTYICHTOB XUMHYECKUX (DaKyIbTETOB, YUUTEICH XUMHUH, IIKOJLHUKOB
aOUTYpPUEHTOB.

Xumust. OOpa3oBaTeNbHbIN CalT 1yIst MIKOIBHUKOB http://www.hemi.nsu.ru/ Ouens xopormii
CalT M0 XUMUH, C TOAPOOHBIM HU3JIOKCHUEM PA3INYHBIX e¢ pa3ienoB. [1oe3eH He TOIBKO IS
IIKOJILHUKOB, HO ¥ ISl CTY/ICHTOB (BO3MOKHO, U IS ITperoiasareeii). Bee xoporio
o(hopMIIEHO, MHOTO CCHUIOK. VIITFOCTpalny, CI0Baph TSPMUHOB, 33/1a4H, IEPHOTUYCCKAST
cuctema Meneneesa u T.7. [I0OCTOSHHO OOHOBIISIETCSL.

HimHelp.ru: xumuueckuii cepsep http://www.himhelp.ru/ TTonHblii Kypc XUMHH: TEOPETUUECKHE
OCHOBBI, HEOpraHWIECKas U OpraHmdeckast xumus. TH(opMaIus 0 BEIMKAX yUICHBIX.
MHorodpyHKIHOHATbHAS MTEPHOINYEcKas cuctemMa dieMenToB Jl. . MenneneeBa, XuMHYeCKuit
KanbKyssitop. HoBocrn.

HlIxoneHas xumus http://schoolchemistry.by.ru/ Mictopuu BO3SHUKHOBEHUS] XUMHHU, COOBITHS 1
XpOHOJIOTHSI. Matepuabl IS ydammxcs: pedepaTsl, XAMHISCKUH KATBKYIISATOp, COOPHHK
YIpPaXHEHUH U 3a]1a4, TECThI 10 XUMHUH. Y 4e0HO-CIIpaBoYHble MaTepruaibl. COOPHUK TaOIHUIL 110
XuMuH. MyJTbTUMETHHHBIC TPUITOKEHHS. KOJITEKIHST XHMAYECKHUX OIBITOB.

Xumus: mocodue s abutypruentos http://chemi.org.ru/ Marepuasisl o oCHOBaM
HEOPraHUYECKOW U opraHuueckoir XuMuu. CiioBapb, OMOrpadust yUeHbIX, KATaJIOT MOJE3HBIX
caiiToB u ¢opym.

3aHMMaTeIbHas XUMUS: IPOEKT 10 METOAMKE MPENOIaBaHuUs

xumu. http://home.uic.tula.ru/~zanchem/Marepuaiisl caiita: UHTEPECHBIE OTBITHI, XUMUYECKHE
HCTOPHUH U KYPbE3bl, pacCKa3bl O BEJIMKUX YUEHBIX-XMMHKAX U Ap. DIEKTPOHHAs BEpCUs
Tabnnubel Menaeneesa. bosplioe KOJIM4ecTBO MaTepralia, IMEETCsl MOUCK MO cailTy, 0coObIit
MHTEPEC NPEJCTABIISIET PA3AEI «I10JIE3HBIE CCBUIKN», B KOTOPOM IIPEACTABIIEHBI afpeca
Haubosee nH()OPMATUBHBIX CAaUTOB 110 XUMUHU.

CnpaBOYHUK 110 XUMUH JIJIS

mkosbHIKOB. http://www.chemworld.narod.ru/referance.html TaGnuia aToMHBIX CBOICTB
XUMHUYECKHUX AJIEMEHTOB. DJIEKTPOHHBIN BapuaHT Tabnuibl .M. MenneneeBa. KpaTkuit
XUMHUYECKHH cioBapb. Tabiunia pacTBOPUMOCTH KUCIIOT, IeJ04Yel u ocHoBaHui. buorpaduun
M3BECTHBIX XMMUKOB. TpUBHAIbHbIE HA3BAHUSI HEKOTOPBIX BEILIECTB.
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[anepes Bemukux xumukoB http://www.chemnet.ru/zorkii/istkhim/velikil.htm IToptpeTs u
KpaTkue Ouorpaduueckue CrpaBku 0 48 BBIAOIIMXCS XUMHUKAX MUPA.

Bcé 0 xumMuu: MeTouuecKre U JuIakTHIeckue Marepuaisl http://www.chemistry-
43school.narod.ru/TpeHrpoBoYHBIE U TIPOBEPOUHBIE 3aJaHUs 10 XUMHUH JUis 8-11 Kiaccos;
IporpaMma MoArOTOBKH K 9K3aMeHaM 10 XMMUH, MaTepuaisl EI'D; TBopueckue u
3aHMMATENbHBIC 33/IaHKsT; PCIICHHS 33/1a4 TTOBBIIICHHON CIIOKHOCTH. MaTepuabl O KH3HU U
OTKPBITHUSIX BEJIMKUX YYCHBIX B 00JIACTH XUMUH; TeMaTH4eckue HoBocTH. CChUTKU Ha
00pa30BaTeNIbHbIE PECYPCHI.

DjekTpoHHas OnOIMoTeEKa Mo XUMUH 1 TexHuke http://rushim.ru/books/books.htmKosmnekmus
AIIEKTPOHHBIX BEPCUI YUEOHUKOB, yUEOHBIX TIOCOOMI, HAYUHBIX CTaThEH, 3aJaYHUKOB,
KYPHAJIOB, CIIPAaBOYHUKOB, HOPMATHUBHBIX JIOKYMEHTOB U MHCTPYKIIHMI 110 BCEM pazjiesiaMm
XUMHH.

VY4eOHoe nocobue «KpaTkuii ouepk UCTOpUN

xumun» http://www.physchem.chimfak.rsu.ru/Source/History/big_index.html MaTepakTuBHbIit
y4€OHUK ¢ OOJIBIINM KOJIMYECTBOM MIPUIIOKEHUHN, CllalilaMU JUIsl IPE3EHTAUi U BOIIPOCaMu JJIst
caMmonpoBepkH. buorpadun u mopTpeThl N3BECTHBHIX XUMHUKOB B alI()aBUTHOM TTOPSIJIKE.
[TpunoxxeHus u TOMOTHEHUS (CTaTbU, HCTOPUYECKUE (PAKThl; XUMUYECKUE CXEMBI M TaOJIHUIIBI).

http://www.chemnet.ru 'azera «Xumus» u caiT 11t yanTens «5 uay Ha ypoK XUMHUI»
http://him. 1september.ru Enunas komneknus LIOP: I[Ipenmernas koymekuus «XuMHS
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HaY4HbIE 3KCIIEPUMEHTHI:
xumus. Komiekmnus Poccuiickoro o0meo0pa3oBaTelbHOTO opTaia
http://experiment.edu.ru AJIXMMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast oumImuaia MKOJILHUKOB IO XHMHH
http://chem.rusolymp.ru Opranndeckasi XUMHsL: JICKTPOHHBIA y4eOHHK ISl CPETHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMUU: 3JIEKTPOHHBINA YICOHUK

http://www hemi.nsu.ru OTKpbITBII KoTeaK: XuMus

http://www.chemistry.ru /luctaHinOHHAs OIMMITHA/IA 10 XUMHUU: TEIEKOMMYHHKAITMOHHBII
00pa3oBaTeNbHBII MTPOESKT
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