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MNOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XMMHUU Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUNA K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeabHON IPOrPaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTaBICHHBIX
B OI'OC OOO, a Takke Ha OCHOBEe (QenepaibHOl paboueil mporpammbl
BOCIIUTAHUS U C YUETOM KOHLIETIIMH MPENOJaBaHUsl y4eOHOro mpeaMera « XUMUsDH)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo xuMuu Aa€T TpPENCTaBICHUE O IENsIX, OOIIeH CTpaTeruu
OoOydeHMs, BOCIHMTAHMS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMH Y4eOHOTro
npeaMera, YCTaHaBJINBAET 00s13aTeNIbHOE peaMETHOE coJiep>KaHue,
NpeaycMaTpPUBAET paclpeelieHue €ro Mo KiaccaM M CTPYKTYpPUPOBAHHUE IO
pa3ienaM M TeMaM MPOrpamMMbl MO XUMHUHU, ONPENENAECT KOJUYECTBEHHBIE H
KAuECTBEHHbIC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTYyEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHMUU C YYETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH —IpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKe TPEOOBaHHM K
pe3yapTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIed U3yYeHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4E€OHO-IO3HABATEIILHOW JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4e0HOTO Co/IepKaHUSI.

3HaHWE XHUMHH CIY>KUT OCHOBOM Il (OPMHUPOBAHMUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHEH NPENCTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUU U 00 HDBOJIIOIMU BEILIECTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npo0JjieM YCTOMYMBOIO Pa3BUTHSL 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTreTHUECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyenne xumnu:

CIIOCOOCTBYET  peayiu3alliid  BO3MOXKHOCTEM i  caMOpa3BUTUA |
dbopmMupoBaHUsI KYJIbTYPhI IMYHOCTH, €€ 001el U (yHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHHUE MBIIIJICHUS] U TBOPUYECKUX CIOCOOHOCTEM
o0ydJaronumxcsi, HaBBIKOB HMX CaMOCTOSITEJIbBHOW  y4yeOHOU  JAesTeNbHOCTH,
OKCIIEPUMEHTAIILHBIX W HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHON e TEeIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MJIsia HA €IUHCTBO NPUPOBI U YEIIOBEKA, SABISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJarOIITUXCS;



CIoCOOCTBYET (HOPMUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAaHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B HKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHWs B OOyYEHMHM XUMHUU OOECHEeUMBAIOTCS CIEHUPUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormuecku
aJanTHPOBAHHBIM OTpa)K€HUEM 0a30BOM HAYKH XMUMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATHN
OPraHUYECKON XUMUH.

CtpykTypa cojepkaHds MPOrpaMMbl MO XUMHH C(OPMUPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa Kk e€ m3ydeHuro. Copep:kaHue CKIaIbIBA€TCAd M3 CHUCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHYECKOU
peakuuu. OO0e 3TU  CUCTEMBl CTPYKTYpPHO OpPraHM30BaHbl M0 MPUHIUIY
IIOCJIEIOBATEIBHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETHMYECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHs KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akoHa /. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XMMUU;

— YUYEHUs O CTPOCHHMH aTOMa U XUMUYECKOH CBSI3H;

— TM[OpeacTaBleHUN 00 BIIEKTPOJUTHUYECKON JHMCCOLMAlMU BELIECTB B
pacTBoOpax.

Teopernyeckne 3HAHMS PACCMATPUBAIOTCS HA OCHOBE JMIIUPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATEIBHO OT OJJTHOTO
YPOBHSI K JPYyroMy, BBINONHAS (YHKUMA OOBICHEHHMS M MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEW MPAKTHYECKOrO NMPUMEHEHUS U MOJIyYCHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKON COCTABIIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTEMHOW MpHUPOJbl, LIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAHUIO H
METO/JaM NO3HAaHUs B Hayke. M3yueHue XMMHH NPOUCXOOUT C IPUBICYEHUEM
3HaHUW W3 paHee H3YyUYEHHBIX YYEOHBIX MNpeAMETOB: «OKpYKaloLUi MUP,
«buonorus. 5-7 knacce» 1 «Pu3nKa. / KIaccy.

[Ipy wu3ydyeHHH XUMUU MPOUCXOTUT (HOPMUPOBAHME 3HAHUN OCHOB
XUMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKOU
JEATEIbHOCTH YeJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUINX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHYCCKUX IOJIOKCHUH,
JOCTYNHBIX OOOOLICHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B



OpUOOIIEHUH K HAy4YHbIM METOJaM T[IO3HAaHUS TMPU U3YYEHHUU BEIIECTB U
XUMHUYECKUX PEaKIHii, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHHU B Y4eOHO-TIO3HABATENIbHOM U Y4eOHO-HCCIEAOBATEIbCKOM
NeSATEeIbHOCTH, OCBOCHHMM TMpaBWi 0O€30IacHOr0 OOpallleHHus C BElIeCTBAaMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu u3yyeHUu XMMHUU HAa YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (GopMHUpOBaHHE MHTEIJICKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUMH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha CHCTEeMaTH4YeCKoe MpHUOOIEeHUE
o0yJaromuxcss K CaMOCTOSTEIbHOM IMO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH,

— o0ecreueHne yCaoBUi, CITIOCOOCTBYIONIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOMNO3HAHMS, KIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIbHOE 3HAUEHUE ISt
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (dopmupoBanue oOwmEH (QYHKIMOHAIBHOM M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHMH OOBACHATh M OLICHUBATH SIBJICHUS
OKpY’KaIOILIEr0 MHpa, WCIOJIb3Yys 3HAHHUS U OMNbIT, MOJYYEHHbIE NPU U3YYECHUU
XMMHH, TPUMEHATh HUX TPU PEUIeHHMH MpoOJIeM B IOBCEIHEBHOM JKU3HHU U
TPYZIOBOU JIEATENBHOCTH;

— ¢QopmupoBanue y oOyyarommxcs TYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAHUS LIEHHOCTH XUMHUYECKHX 3HAHUW JUIsi BBIPAOOTKH HSKOJIOTMUYECKU
1eJeco00pa3HOro MOBEAEHUS B ObITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U
CaMOBOCIHUTAHUID Ha OCHOBE YCBOCHHMS OOILEYENIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOPY Ipo¢uis U HanpaBiIE€HHOCTH JajbHEHIIEro
oOy4JeHHUs.

OOmiee YWCIO 4YacoB, OTBEACHHBIX Ui HW3YYCHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocrapisieT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XMMUM B )KU3HU YETIOBEKA. XMMHS B CUCTEME HayK.
Tenma u BemiectBa. PU3NYECKHE CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSHUE
BelecTB. [loHsATHE O MeTOJax MO3HAHUS B XMMHH. UMCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aeMeHTOB. [IpocThi€ U CIOXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudaeckass ¢opmyna. BajaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAsE aTOMHAs Macca.
OTHocuTeNnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi 0J11 XUMHYECKOTO JIEMEHTa B
COCIMHECHHH.

KonnuectBo BemectBa. Moib. ModsipHast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHUCla CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYecKre U XMMHUUECKUE SBJICHUSA. XUMHUUECKasi peakius U €€ Mpu3HaKH.
3aKOH COXpaHEHHsS MacChl BEIECTB. XMMUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PEaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMEIeHHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMUMHYECKOM MOCYJ0H, MpaBuiaMu pabOThl B J1abopaTopuu 1
npuémMamu oOpaileHus ¢ J1abopaTopHbIM 000PYJOBAaHUEM, U3YUYEHUE U OINKCAHUE
(¢bu3nYeCcKUX CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKeE,
KUINIEHWE U KOHJEHCAILMS BOJbI) M XUMUYECKUX (TOpPEHUE CBEYM, MPOKATMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCIOTON) sIBJICHUH, HaOII0JIcHUE U
ONKMCAaHKWE TMPU3HAKOB MPOTEKAHUS XWMHUYECKHX PEeakiMil (pasziioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapwuisi, pa3ioKeHUE THAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBUE Kelie3a ¢ pacTBopoM coiu meau (1),
U3Y4YeHHUE CIOCOOOB Pa3JeCHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbITIApUBAHUE, JUCTHILISAINS, XpoMaTtorpadusi, MpoBeeHNe OYUCTKU TTOBAPEHHON
COJIM, HaOJIOJCHWE W  OINKCaHWE  pe3yJbTAaTOB  MPOBEACHUS  OINBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHHEe MOJEeNeHd MOJIEKYI
(IIapoCTEePIKHEBBIX ).

BaxxHellline npeacTaBUuTe M HEOPraHUYECKUX BellleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — aneMeHT W MpoCToe
BemecTBo. HaxokneHue kucimopoma B TpUPoAe, (PU3MYecKne M XUMUYECKUE
cBoiictBa (peakiuu ropenus). Oxkcuabl. [lpumenenue kucnopoga. CrocoOsr



MOJIYYCHHUST KHCIopoda B JjabopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTporHas MoAU(pUKALNS KHCIOPO/a.

TemnoBoii 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXUMHYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — nsnemeHT W mpocToe BemiecTBO. HaxokneHue BoJIopola B
npupone, (usMueckue MW XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyuyeHust. Kucmorel u comnu.

MonsipHbiii 006EM Ta30B. PacuéThl M0 XUMUUECKUM YPaBHEHUSIM.

Odusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEIL
HacelllleHHbIE M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J11 BEIIECTBAa B pacTBOpE. XMMHUECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pacTtBOpoB B Ipupoze U B )KU3HH 4esioBeKa. KpyroBopor BoAbI B NpUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coenunenuil. Oxcunbl. Knaccuduxanus
OKCHJIOB:  cosieoOpasyronie  (OCHOBHBbIE,  KHCIOTHbIE, aM{(oOTepHblE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusmueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanust ocHOBaHMM: IIEIOYM M HEPACTBOPUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan aktuBHoctn metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenknarypa coneil. @u3znyeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue coneil.

['eneTnueckas CBA3b MEXAY KJIACCaMU HEOPTaHUYECKUX COETMHEHHM.

Xumuueckuii IKCnepumenm:

KAuEeCTBEHHOE ONPENEICHUE COAEPKAHU KUCIOpOJa B BO3yXE, IIOJIy4YECHHE,
coOupaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOMCTB KHUCJIOpOAa, HaOI0/IeHne
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHHS W
IpeKpalieHus TropeHus (moxapa), O3HaKOMJIEHHE ¢ oOpa3liaMH OKCHIOB H
OMKMCAHWE WX CBOMCTB, IMOJy4Ye€HHE, COOMpaHUE, pACIO3HABAHHE U HW3YUYCHUE
CBOMCTB BOJIOpoJia (TopeHue), B3auMojelcTBUEe Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIO/ICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OINPEACIEHHOU
MAaCCOBOM J0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOACHUCTBUE BOABI C METAJLUIAMHU
(HatpeM ©  KanblWeM) (BO3MOXXHO MCIIOJb30BAaHUE BUAEOMATEPHUAIIOB),



WCCJIEIOBaHNE OO0pa3l0oB HEOPTraHWYECKUX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHUCIOT W IETIOYEH,
uzydyeHue B3aumojieiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT C METajUlaMHi, pPEeakUuil HEUTpah3aluH, IOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM W3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/ad 1o TeMe «BaxkHenmme Kiaacchl HEOPTaHUYECKUX
COCIMHEHUID.

IMepuognueckuid 3axkoH U Ilepuoamyeckass cucremMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHne aroMoB. XHUMHYECKAsl CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[TepBbie TOMBITKH KiIacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE W IIETOYHO3EMENIbHbIE METAILIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUIPOKCUIBI.

[lepnogmueckuit 3akoH. [leprnoanyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JJIuHHONEpUoAHas  (HOpMbI
[Tepronnueckoii cucrembl xumuueckux 3yemMeHToB JI. . Menneneesa. [lepuoasl
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEPOB IEpuoAa M
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOIO
AJIEMEHTA M0 ero nosnoxeHuro B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTA HW3MEHEHUS pPaguyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIIaM U IEPUOLAM.

3nauenue [lepuoguueckoro 3akoHa u I[leprnoanyueckoil cCHCTEMbI XUMUYECKUX
DJIEMEHTOB Uil pa3BUTUA Hayku W npaktuku. . M. MenaeneeB — yd€Hblii H
IPpaXKIaHUH.

Xumuyeckass cBsizb. KoBaneHTHas (ToyisipHass W HEMOJSIpHAs) CBSA3b.
DNEeKTPOOTPUIATETbHOCTh XUMUYECKHUX JIEMEHTOB. IOHHAas CBSI3b.

Crenenb  okucieHus.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIC  PEAKLIHH.
[Ipouieccyl OKUCTEHHS M BOCCTAHOBIICHUSI. OKMCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAIOB, B3aWMOICHCTBUE
TUIPOKCHAA LHMHKA C pPAacTBOPaMHU KHUCJIOT W IIEJIOYeH, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropeHue, peakiuu pa3aoKeHUsl, COCAMHEHNUS).

Mesicnpeomemnmnuie ceéasu



Peanu3anus MeXNpeaMETHBIX CBA3€H NpU W3YYEHUM XUMHUHM B 8 Kiacce
OCYILECTBIISIETCSI 4Yepe3 HCMIOJIb30BaHME KaK OOMIMX ECTECTBEHHO--HAYYHbIX
IIOHATUH, TaK W MOHATUH, SBISAIOIIUXCSA CUCTEMHBIMU JUISI OTIAEIBHBIX IIPEIMETOB
€CTECTBEHHO--HAY4YHOT'0 [IMKJIA.

OO11ue ecTecTBEHHO--HAay4HbIE MOHATUSA: HAyYHbIH (DaKT, THUIIOTE3a, TEOPHUS,
3aKOH, AaHaJu3, CHUHTE3, KiIacCU(UKAIMsA, TMEePUOJUYHOCTb, HaONIIOJCHHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@®usuka: Marepus, aroM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOIIBI, PaJMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUNA 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NUYECKUE BEIUYMHBI, €IMHUIIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1b!1, ConHIIe.

buonorus: hotocuntes, neixanue, buocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpalIbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYECKAas peaKIUsA

[lepnogmueckuit 3akoH. [leprnoanyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHWUH CBOMCTB
XUMHYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUONOB, Kaiuus, KalablUusd M HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DJJIEMEHTOB B Ilepunonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUABI XWUMHUYECKOW CBA3U. THIIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BELIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanys XuMUYECKUX PEaKIMi MO pa3IMYHbIM IpU3HAKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEIIECTB, MO TEIJIOBOMY 3(pQeKTy, Mo
U3MEHEHUIO CTETEeHENH OKHMCIIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U I3HAOTEPMUUYECKUE PEAKLUN, TEPMOXUMUYECKHE
YpaBHEHUSL.

[lonsiTHE O CKOPOCTH XUMHUYECKOM peakuuu. lloHsTHEe 00 OOpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M Te€TepOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHEe 0 XMMHUECKOM paBHOBeCUU. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE  PEAKIMHM,  AJEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHON  pEaKLMH. CocraBneHue  ypaBHEHMU



OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUWA C  HCIOJIB30BAHUEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 31EKTPOIUTUYECKON TUCCOMALMU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHb auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIIMHA HOHHOTO OOMEHa,
NOJIHBIE M COKpAalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBaHMII W colel B CBETe TMPEACTABICHUH 00 DBIEKTPOIUTHUECKOM
nuccounanyu. KauectBeHHbIE peakini Ha HOHBL. [IOHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEILIECTB — META/VIOB M HEMETauioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakuuu
OT BO3ACHCTBUS pa3iIMYHbIX (AKTOPOB, MCCIEAOBAHUE DSIEKTPOIPOBOIHOCTU
pacTBOpPOB BEUIECTB, IMPOLECCAa JUCCOLMAMU KHCIOT, INEJIOYEed U  COJIeH
(BO3MOXXKHO  HCHOJB30BAHME BUJEO  MaTEpPHAIOB), IMPOBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKaHUS  peakuuii HMOHHOro  oOMEeHa
(oOpazoBaHue oOcajka, BBIJCICHUE Ta3a, o00pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIIMA
(ropeHue, peakuuy pas3iokKeHHs, COEINHEHUs), pacliO3HaBaHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pPEAKUUHA Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBbHBIX 3a]1a4.

HemeTauuibl 1 UX COeTUHEHUS

OO6miass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecKHue CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHME CBOWCTBA HAa MOpUMEpEe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaMy, IIeJIo4aMH). XJIOPOBOAOPO/I.
ConsiHast KucCiOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEeHHUE, NMpuMeHeHue. [lericTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OpPraHW3M 4eJoBeKa. BaxHeWmme Xaopuabl U UX
HAXOXKJEHUE B IPUPOJE.

O6mras xapakrtepuctuka 37eMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTEepHbIE CTeNeHU OokucieHus. CTpoeHue u (PU3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJUIOTPOINHbIE MOAU(DUKALIUN KUCIOPOIa
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOAOPO, CTpocHHE, (QU3HYECKUE U
XUMUYECKHEe cBoMcTBAa. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas xwmciora, (Qu3MUecKMe W XHMHYECKHE CBOMCTBa (0OmIuMe Kak
NpEeACTaBUTENST KJlacca KHUCIOT M crneruduyeckue). XHUMHYECKUE pEeaklUH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYyYeHUsI CEpPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUCIOThI. COMM CEPHOM KUCTOThI, KAUECTBEHHAS PeaKkiys Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOTUHEHHM B MpHUpoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mias xapaktepuctuka 35eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIECHHS. A30T, paCOpOCTPAaHEHUE B MPUPOJE,
duznyeckue u xumMmuyeckue cBoiictBa. KpyroBopot azora B npupoje. AMMHAK, €T0
bu3NYecKue 1 XUMUYECKUE CBOMCTBA, TOJydeHre U puMeHeHue. Coam aMMOHUS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoydeHue, (PU3nYecKue U XUMUYECKUE
cBOlcTBa (00IIME Kak MPEACTAaBUTENsl Kiacca KUCIOT M crHenuduyeckue).
Hcnonb30oBaHWEe HUTPATOB U COJIEM aMMOHHMS B Kaue€CTBE MHUHEPaIbHBIX
ya0OpeHuil. XMMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpeibl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXAM, 3arps3HEHHE BO3/AyXa, IMOYBBI U BOJOEMOB). Docdop,
aloTponHeie Moaudukanuu (ocdopa, duszmyeckue M XUMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopras kuciora, Gpu3HUecKre 1 XUMHISCKHAE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YAOOPEHUH.

O6mas xapakrepuctuka 3aeMeHTOB [VA-rpymmbl. OcOOEHHOCTU CTpOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUA.  YTIEpOoJ,  aJUIOTPOIHbIE
Moau(dUKALIUKM, PpACTIPOCTPAHEHUE B TpUPOJE, (PUINUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoje. Okcuasl yriaepoja, ux
buznueckue M XMMHUYECKHE CBONCTBA, JEHCTBHE Ha KUBBIE OpPraHU3MBbI,
MOJIy4YeHUE M MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza r100aibHOTO TMOTEIJICHUS KJIMMAaTa, MMapHUKOBBIN
addekr. YronapHas KUcaoTa U €€ CoM, uX (PU3NYECKUEe U XUMHYECKUE CBOMCTBA,
noyiyueHue u npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U CEITCKOM
XO35MCTBE.

ITepBoHauanibHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 9TaHOJ, TIIUIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKHU YTIIEBOJOPOAOB (Yrojib, NPHUPOAHBIA Ta3, HEPTH),
IPOAYKThl UX mepepaboTku (OEH3WH), UX POJib B OBITY U NPOMBILIJIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: KUpaX, OesKax, yrieBoJgax — U ux
poJiM B JKM3HM 4eNOBeKa. MaTepualbHOE €IMHCTBO OpPraHWYECKUX H
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuwnii, ero d¢usnueckue W XHUMHYECKHE CBOWCTBA, TMOIyYCHUE U
npumeHenue. CoenuHeHHs KpemHUsi B mpupoze. OOmme mnpeacraBieHus 00
okcusie kpemaust (IV) u kpemaueBoit kuciore. CUIUKAThI, UX UCIOJH30BAaHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHeline CTpouTebHbIE MAaTepHUaIbl: KepaMHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 00pa3I[0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEaKlUi Ha XJIOPUA-UOHBI U HAOIIO/IEHUE MTPU3HAKOB
WX TIPOTEKAHWs, OIBITHI, OTPAKAIOIIHNE (PU3MUCCKHE M XHUMHUYCCKHE CBOWCTBA
TraJOr€HOB M HX COEAMHEHWH (BO3MOXHO HCHOJb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHWE C oOpa3uaMu XJOpUIOB (TaJOT€HHUIOB), O3HAKOMJIEHHE C
oOpaslaMu cepbl M €€ COCIMHEHMSIMH  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HAOIOICHUE TIpoliecca OOYTIMBaHUs caxapa MoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIICEHHOI CEPHOU KUCIOTHI, MPOBEICHUE KAYECTBEHHON PEaKIuu Ha CyJb(aT-
WOH W HAOJIOJIeHWe TMpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIICHHE C (PU3ndecKuMu
cBoiicTBaMu azora, ¢dochopa M HX COEAUHEHUH (BO3MOXKHO HCIOIH30BAHUE
BUJIEOMATEPHAIIOB), 00pa3naMu a30THBIX U QOCPOpPHBIX yIOOpEHHIA, OIyUECHHE,
coOupaHue, pacrno3HaBaHHE€ M HU3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KA4eCTBEHHBIX pEaKiuii Ha MOH aMMOHMS U GochaT-uoH U U3yUYECHHUE MPU3HAKOB
UX MIPOTEKaHMsI, B3aUMOJECHCTBHE KOHLIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), M3Yy4YCHHE Mozenen
KPUCTAUTMYECKUX pEIETOK anMasza, rpadura, QymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aCcOpOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
YCTPOMCTBOM MPOTHBOrasa, MoJydeHHe, COOMpaHue, paclo3HaBaHUE U H3YyUYCHHE
CBOMCTB YIJICKMCJIOTO Tra3a, MPOBEJICHUE KaueCTBEHHBIX pPEaKIMii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3yYCHHE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, pEIIEHUE HKCIEPUMEHTATIbHBIX
3a7a4 o TeMe «BakHeunme HeMETaIUTbl U UX COCTUHEHUS.

MeTaJiibl U UX COCAUHEHUS

OO6mras xapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METAJ/VIOB HA OCHOBaHUU
ux TnonoxeHus B llepmommyeckon cucreMe XuMHUYeCKHX dieMmeHToB [[. U.
MeHnneneeBa u ctpoeHus: aToMoB. CTpoeHHE MeTaioB. MeTtajminyeckas CBSA3b U
METAJIMYECKas:  KpPUCTAJUIMYecKass  PemeETKa.  DIEKTPOXUMHUUYECKUU  psif
HaIpspKeHU MeTauioB. PU3NYecKre U XMMHUYECKHE CBOMCcTBa MeTaiioB. O01ue
crocoObl ToydeHus: meTawioB. [loHsTHE O KOppO3MKM METAIOB, OCHOBHBIE
CIocOOBI 3amuThl BX OT Koppos3uu. CriaBbl (CTanb, YyTyH, TIOPATIOMHUHUMN,
OpoH32a) U X MPUMEHEHNE B OBITY ¥ TIPOMBIIINICHHOCTH.

[llenounsie mMeTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHYECKHX
anemenToB . 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPHUPOJE.
dusznyecKkue U XUMMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kayusi). OKCUIIbI U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COEAMHEHHUM.

[[lenoyHno3eMenbHbIE METaJUIbl MAarHMid M KalblMK: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XJIeHUE B npupojae. u3nueckue 1 XuMHIECKUE CBOMCTBA MArHHUS
U Kanpuug. Baxseimue coeauHeHUs Kaiblus (OKCUI, TUIPOKCHA, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIFOMHHUI: TTOJI0)KEeHUE B [leprondecKkor CUCTEME XUMUYECKUX JIEMEHTOB
. . MenpneneeBa, CTpOEHUE atoma, HaXOXIACHUE B mpupojge. DPusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCHU]IA
AIIFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MeHnneneeBa, CTpOEHHE aroma, HaxXOXKIEHHE B mpupone. Puznueckue u
XMUMHYECKHE CBOMCTBA skese3a. OKcuIpl, TUAPOKCH I U conn xkene3a (11) u sxenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME ¢ o0pa3llaMd METaJUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMHU, M3Y4YEHHUE  PE3YJIbTATOB KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJblIUg W HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIpOLECCAa TOPEHUS XKeje3a B KUCIOPOJe
(BO3BMOXKHO  HCMOJIb30BAHUE  BUJIECOMATEPUANIOB), TPU3HAKOB  IMPOTEKAHUS
KaYECTBEHHBIX PEAKIIMI HA MOHBI: MarHus, KaJbIMs, aJIOMUAHUS, [IUHKA, JKEJie3a
(IT) u xenesza (I1I), mequ (II), HaGnrogeHNEe U OMMCaHUE MPOIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kajdusl W Kalblus (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEHICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 N0 TeMe «Baxuenime
METaJUIbl U KX COCTUHEHUS.

XHMHA M OKpY KaIOLIas cpeaa

BemectBa m marepuanbl B NMOBCEIHECBHOW JKW3HW 4YeJIOBEKa. bezomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momolb npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XYUMHUYECKOE 3arps3HEHUE OKpYyXkaromehd cpenbl (mpeaeiabHas AOMyCcTUMast
KOHIIeHTpaius Bemects, nanee — [1/IK). Ponb xuMun B pelieHrN 3K0JI0THYECKUX
pooIIeM.

Xumuueckuui IKcnepumenm:

u3ydeHue oO0paslloB MaTepualioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie céazu



Peanuzamusi MeXmpenIMeTHBIX CBsi3ed NMpU HM3YyYEeHUM XUMHH B 9 Kiacce
OCYILECTBIISIETCSI 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OOmiue ecTecTBEHHO-HAayYHbIE MOHSTHSA: Hay4YHbIH (pakT, TMIOTE3d, 3aKOH,
TEOpHsl, aHalu3, CUHTe3, Kiaccudukanus, TMEepHUOAUYHOCTh, HaOIIOACHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MAaPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®dusnka: marepus, aTtoM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIH],
U30TONBI, PaAHMOAKTUBHOCTh, MOJIEKYJA, AIIEKTPUUYECKUI 3aps], NPOBOIAHUKH,
MOJYIIPOBOIHUKHU, JIUAJIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, Telo, O0BEM,
arperaTHO€ COCTOSIHUE BEILECTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KpUCTANINYECKas
peméTka, CruiaBbl, (U3UUECKUE BEIMYWHBI, CAUHULBI W3MEPEHUsI, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTEMA, MUHEPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
MOJIE3HbIE UCKOIIAEMbI€, TOTLITUBO, BOAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHMS MPOTPAMMBI  OCHOBHOI'O  OOILErO
oOpa3oBaHMsI JOCTUTAIOTCS B Xoie OOy4eHHs XUMHUUA B €IUHCTBE Y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUHUCKUMU
COLIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMU, IPUHSTBIMU B
oOIIecTBe MpaBWJIaMd W HOPMaMH TIOBEICHHUS M CIIOCOOCTBYIOT IpOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIMdHOCTHBIE  pE3yJNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIHMXCS
PYKOBOJICTBOBATbCSI CHCTEMOW MO3UTHBHBIX L[EHHOCTHBIX OPUEHTAMA U
pacIIMpPEHUE OIBITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOIIIEHUSA K OT€YECTBEHHOMY KYJBbTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOUM MH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPa’kIaHCKOT0 BOCIIMTAHUSI:

MPEJICTABICHUSI O COLUUAIBHBIX HOPMaX MW MPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOU MAESATENBbHOCTU MPHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEAECHUE W TOCTYNKM CBOMX TOBApUIICH C TO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 O3HAHUS:

MHPOBO33PEHYECKUE TPEICTABICHUSI O BEIIECTBE W XUMHYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHW W COCTABIIOLINE
OCHOBY I TIOHUMaHUs CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[03HABAaTEJIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOIUMBbIE IsI OOBSICHEHUS HAOIIOJACMBIX MPOILIECCOB U SIBJICHUIA,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl ¢ Yy4€OHBIMM TEKCTaMH, CIIPAaBOYHOMU



JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHI0O W TIO3HAHMIO, JIOOO3HATENHHOCTb, TOTOBHOCTH H
CIOCOOHOCTh K  camMOOOpa30BaHUIO, TMPOEKTHOM W HUCCIEIOBATEIbCKOMN
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJbHEHIIIEM;

4) hopMHUpPOBAHUSI KYJIbTYPbI 3J10POBbSI:

OCO3HaHWE IIEHHOCTU >KWU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUU U
HEIMPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHSI aTKOTOJIsI, HAPKOTHUKOB, KypEHUs),
HEOOXOMMMOCTH COOJIONICHUS TIpaBWJI OE30MAaCHOCTH TpH  OOpaIeHuu ¢
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEaIbHON KU3HU;

5) TPy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY U3YUEeHHIO ITpodeccuii u Tpyda pa3InyHoro posa,
YBaXKEHHUE K TPYAy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHWM 1O XHWMHH, OCO3HAHHBIN BBIOOP
VHIUBUYAJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHs HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATIBHOM Cpene;

6) 3K0JI0rH4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU LEIECO00pa3HOE OTHOIIEHHE K NPHUPOAE KaK HCTOYHUKY
KU3HM Ha 3emile, OCHOBE €€ CYLIECTBOBaHUs, NOHUMAHUE [IEHHOCTH 310POBOI0 U
O0e3zomacHoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bu3MYECKOMY M TICUXMYECKOMY 30POBbIO, OCO3HAHUE LIEHHOCTU COOJIOJEHUS
npaBui 0€30MMACHOTO MOBEICHUS MPU pabOTe C BEUIECTBAMU, a TAKXKE B CUTYyalUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU U3YYEHUU XUMHH, JIJIS
pELIEeHUS 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEW MPUPOJTHONU CPEIOM, JJIsl OBBIICHUS
YPOBHSI  OKOJIOTUYECKOW  KyJIbTYPhl, OCO3HAHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTell UX pEelIeHUs: MOCPEACTBOM METOAOB XHUMHH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIBbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe wmeTanpeaMeTHBIX PE3YIbTATOB BBIACIAIOT 3HAYUMBIE JIsS
dbopMUpOBaHUSI MHUPOBO33pPEHHUs OOIEHAY4YHbIE TMOHATHS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYTO€.), KOTOPbIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeAMETax W MO3BOJSIOT Ha
OCHOBE 3HaHMM U3 3TUX NMPEAMETOB (POPMUPOBATH MPEACTABICHUE O LETOCTHOU



HAyYHOW KapTHUHE MUPA, U YHUBEpPCAIbHbIC YUeOHBIC NCUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE OOecmeunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHHUIO M OCYLIECTBICHUIO Y4eOHOMU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUSA

Ba3oBble Jjornyeckue geiicTBUA:

YMEHHUS WCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBINIICHUS TPU OCBOCHUU
3HAHWM: PacKPBIBaTh CMBICT XMUMHYECKUX TIOHSITHHA (BBIICTSATH MX XapaKTEepPHBIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSITHUSIMHU), UCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OTJIEIBHBIX ()aKTOB U SIBJICHHI, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUid,
yCTaHABIMBATh TMPUINHHO-CICJACTBEHHBIC CBS3M MEXKIYy OOBEKTaMH H3YyYCHHS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOIIECCE I[IO3HAHUS TOHATUS (TMPEIMETHBIE U
METanpeIMETHBIC), CHAMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIL3YEMbIE B XUMHUH,
peoOpa3oBEIBATH MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEITbHBIC TTPEACTABICHHS —
XUMHUYECKUW 3HAK (CHMMBOJ JJIEMEHTAa), XUMHUuUeckas QopMmyia W ypaBHEHHUE
XUMHUYECKON peakIuy — MpU PEHICHUH Y4EeOHO-TIO3HABATENIbHBIX 33j1a4, ¢ YYETOM
ATUX MOJIENbHBIX TPEJICTABICHUN BBISBIATH U XapaKTEpPU30BATh CYIIECTBEHHbBIC
MIPU3HAKN U3y4aeMbIX 00bEKTOB — XUMHUYECKHUX BEIIECTB M XUMHUUYCCKUX PEaKITHi,
BBEISIBIIATH  OONIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YHAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3oBble ucciieoBarebCKue 1eHCTBUS:

YMEHHUE HCIOIb30BaTh IMOCTABIEHHBIE BOIMPOCHI B KauyeCTBE MHCTPYMEHTA
MO3HAHUS, a TakKe B Ka4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THIOTE3BI 10
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

NpPUOOPETEHHE OMBbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEIACHHUIO
YYCHMUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IpoIlecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 PE3yibTar, (OPMYIUPOBATH 0OOOIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJIeTITaHHOM padoTe.

Pabora ¢ undgopmanueii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pPa3IMYHBIX BHIOB U (HOPM TIPEJICTABICHUS, TTOJIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATh MPOTHBOPECYMBYIO U
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3lIMYHbIE METOJbI U 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOMUMBIX Ui BBIMOJIHEHUS
y4eOHBIX W MO3HABATEIbHBIX 3a/la4 OMpPEIeIEHHOTO THIIA, TPUOOPETEHUE OMNBITA B
0o0JaCTH  MCHOJIb30BaHUSI  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBIIQJICHUE KYJIbTYPO aKTUBHOTO MCIIOJIb30BAHMSI PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOUpATh ONTHUMANbHYIO (POpMyY MpecTaBieHUs HHPOPMAITN U
WUTIOCTPUPOBATh peIIaeMble 33Jayd  HECIOKHBIMH CXEMaMH, JuarpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHHE UCIOJIb30BaTh M aHAIM3UPOBATh B Mpolecce ydyeOHOH W
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEIbl.

KoMMmyHuKaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:

YMEHHMS 3aJlaBaTh BOINPOCHI (B XoJe Juanora W (WiM) JIUCKYCCHUHU) IO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHHS ~ TPEICTaBIsTh  MOJyYEHHBIE  pe3ylbTaThl  MO3HABATEIbHON
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUI0
pe3yabTaTOB BBIMOIHEHUS XWMHUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHUSI y4eOHOr0 COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENIBHON M HWCCIENOBATENBCKON  JIEATENBHOCTH TMPH  PEIICHUU
BO3HUKAIOIIMUX TPOOJIEM Ha OCHOBE yu€Ta OOMIMX WHTEPECOB M COTJIACOBAHUS
no3unuid (00CyXkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIAHMHAITUS
COBMECTHBIX JIEWCTBUH, ONpelelIeHHe KpPUTEpUEeB IO OLIEHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIE y4eOHbIC 1eiiCTBHUSA:

YMEHHE CaMOCTOATEIBHO OMPENENiTh LEIN ACATEeIbHOCTH, TIAHUPOBATH,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesTeTbHOCTD, BHIOUpaTh Hanbosee 3p(HEeKTUBHBIE CIIOCOOBI PEIICHUs] YIYCOHBIX U
NO3HABaTEJIbHBIX 3aJlady, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JICMCTBUM TPHU BBINOJHEHUM 33aJaHUM C YYETOM
MOJTyYeHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUsX,
OLICHWBAaTh COOTBETCTBUE IOJYYEHHOI'O pe3yJibTaTa 3asBJICHHOW 1€/, yMEHHE
UCIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPe/IaracMble B yCIOBUH 3aJaHUM.

MPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTEIHHOTO
COJIEp)KaHusl, YCTAaHOBIEHHOTO MJaHHOW QeaepanbHOH paboyeil mporpamMMoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYarOIIMMHUCA HAy4yHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  MOJYyYEHUI0 HOBOIO 3HaHWS, €ro HHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBIC OCHOBHBIX XUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUUYECKUW 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KiIacCH(UKaAIUs peakluid: peaKiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUS, PEaKUUU 3aMEUICHUs, pPEeaKuu
oOMEHa, AK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aroMa, aroMHas oOpOuTalb, pPaaHycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBs3b, MOH, KaTUOH, aHUOH, PAacTBOP, MaccoBasi JOJs BEIIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMMHUYECKUX TOHATUH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUUYECKYIO CHUMBOJHUKY JUIsl COCTaBjieHUs (opmyl
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

e OIpENENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJIACcCy COEIUHEHHI IO
dbopmyiiaM, BHJ XHMHYECKOM CBSI3M (KOBaJeHTHAasT M HOHHAsA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbici [lepuoanueckoro 3akona JI. M. Mennaeneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepmoandeckoi cucreme,
3aKOHOB COXPAaHEHHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTaJIpo;

e ONUCBHIBATh M XapakTepuszoBaTh TabMMuHyro ¢opmy Ilepuonnueckoi
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJIbIIIME TIEPUOJBI, COOTHOCUTH OOO3HAUCHHS, KOTOpPhIE HMEIOTCS B
tabnuie «llepuonuueckass cuctemMa Xumudeckux osnemeHto J[. .
MeHnieneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij spa, 00IIee YUCIIO IIICKTPOHOB
U pacrpeiesieHUe uxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIUu
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMUYECKUX MPEBpAIllCHUA B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYI0O U MOJSIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOrO »3JIEMEHTa 10 (dopmyse
COEIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIUU;

MPUMEHSITh OCHOBHBIC OINEpAlMM MBICIUTENIBHON JAEATEIbHOCTA — aHaJu3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTHU3allulo, KiacCHU(pUKAIUIO,
BBISIBJICHUE MPUYUHHO--CIICJACTBEHHBIX CBSA3EU — JIsl MU3Y4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHil, €CTECTBEHHO-HAyYHBbIE METO/IbI
MO3HAHUA — HaAONIOZCHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIIEPUMEHT
(peasibHBINA U MBICIICHHBIN);

CIENOBAaTh  IpaBWjaM  TMOJIb30BaHUA  XUMHUYECKOW  MOCYIOW  H
7abopaTopHbIM 000pYy/IOBaHHEM, a TakKKe TMpaBWwiIaM oOOpamieHuss ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYyYEHUIO U COOUpPAHHIO
ra3zoo0pa3HbIX BEHIECTB (BOJOpOJAa M KHUCIOpPOAA), HPUTOTOBICHHIO
pacTBOPOB C OMNpPENEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCIEPUMEHTBHI MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MOMOILIBI0 HHANKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K koniy oOyueHus B 9 kjiacce npeIMeTHbIe pe3ysibTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHUX NOHATHUWA: XHWMHUYECKHU
DJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTUOH, AaHWOH, IPOCTOE BEILIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEINEHb
OKHCIICHUS, XUMHUECKasl peaklns, XUMUYecKasi CBA3b, TEIIOBOU 3PQeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pAacTBOpP,  ANEKTPOJUTHI,
HEDBJIEKTPOJIUTHI, AJEKTPOIUTHYECKAS IHCCOLMALMSA, PEAKIMH HOHHOIO
oOMeHa, KaTaJiM3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKINH, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE U  BOCCTAHOBIICHHE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKasl CBsI3b (KOBaJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTaNIMYecKas pemeéTka, KOppo3us METaJuIoB,
CIUIaBBbl, CKOPOCTb XHUMHYECKOM pPEaKUWW, NPeNesbHO JI0IMyCTHUMas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MIPUMEHSThH 3TU NOHATHUA MPU ONMCAHUM BELIECTB M UX MPEBPALLICHUII;
UCIIONIb30BaTh XHUMHUYECKYI0 CHMBOJHKY [UJISI COCTaBieHUS (HOpMyI
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTD U CTEIEHb OKUCIECHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX pa3IMYHOIO COCTaBa, MPHHAMIECKHOCTh BEHIECTB K
ONpeAeNEHHOMY KJAacCy COEIMHEHHUWA 1o (opmyaaM, BUA XHUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAsg, METAUIMYECKasi)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsiji MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOpax HEOPTraHUYECKUX COCAMHEHUN, TUN KPUCTAILIAYECKOM
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuomumueckoro 3akona J[. W. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHHMaHUWE: OIHUCHIBAaTh W XapaKTepPHU30BATh
tabnnunyto Gopmy Ilepuoanueckoil cUCTEMbl XMMHYECKUX SJIEMEHTOB:
paznuyaTh MNOHATHS «TJaBHas mnoArpynna (A-rpymmna)» MU «moOodHas
noarpynna (b-rpynmna)», manbie W OOJbIIME TMEPUOJLI, COOTHOCUTH
0003HaYCHUSI, KOTOpPhIE MMEIOTCS B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsl sjapa, oO0IIee 4YUCIO JJIEKTPOHOB W
pacmpenieieHue MX 10 JJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIMHEHUUN B
npeaenax MajblX NEPUOJIOB U IIABHBIX MOATPYMI C YUETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(HUIIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOUIMX B PEAKIIUU
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, O M3MEHEHUIO CTENEHEW OKUCIIECHUs
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEILECTB, TMOATBEPXKIasi OIMKMCaHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEHN U COJICH, ITOJIHBIE U COKPALLEHHBIE YPABHEHUS PEAKLIMI HOHHOIO



oOMeHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHUTEIIBHYIO MOJCKYJISIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOro »J3JIeMEHTa 10 dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

coON0JaTh  MpaBWja  MOJb30BaHHUA  XHMHYECKOW  MOCYAOM H
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXke ImpaBujia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUIUSIMH 10 BBITTOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa U YTJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOJATBEP)KIAIONINE  KAdyeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PAClO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMHI-,
noaua-, kKapobonar-, docdar-, cunmkar-, cyiabdar-, THUAPOKCHUA-UOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJHBIX pacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MIPUMEHSATh OCHOBHBIC OTIEPAIlMH MBICTUTCIIBHON NEATCILHOCTH — aHaJIu3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMATHU3allUI0, BBISIBIICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIS M3YyYEHUS] CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKlUidl, €CTECTBEHHO-HAYYHBIC€ METOJbI TO3HAHUS —
HaOJIOICHUE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIi U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounvecTBO 9acoB
Ne HaumeHoBaHue pa3iesioB u JaeKkTpoHHbIE (IU(PPOBBIE)
KoHnTtpoabsHbie IIpakTH4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchl
padoTsbI padoThbI
Paznen 1. [lepBonayajibHble XUMHYECKHE OHATHSA
XuMHS — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xumMmnueckue 15 1 bubmnoreka LIOK
' peaKIuu https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 20
Pazgen 2. BaxkHeiiliue npeacTaBuTe 1M HEOPraHUYECKMX BelllecTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnnorexa [HIOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
Bonopon.Ilonsitue o kucinorax bu6nuoreka LIOK
2.2 8 1
U CONSIX https://m.edsoo.ru/7f41837c
93 Bopna. PactBopsrl. [Tonsitre 06 5 1 1 bu6mmoreka [IOK
' OCHOBAaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KJIaCChI 1 1 1 bubmuorexa [JOK
' HEOPraHUYECKUX COECAUHEHUN https://m.edsoo.ru/7f41837c¢
Hroro mo pasneny 30

Paznen 3. [lepunoauueckuii 3axon u [lepuonnyeckasi cucrema xumuyeckux 3jieMenToB JI. . MennesieeBa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUA



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

[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bbu6moreka [JOK
XUMHYECKHX 1eMeHTOB []. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMH4ecKas CBA3b.

3.2 OKHCIHTEIBHO- 8 bubmoreia HOK

https://m.edsoo0.ru/7f41837c
BOCCTAHOBUTEJIHHBIC PEAKIIHH
bubmuorexa [JOK
Hroro o pasnexy 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 bubmmotera [IOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

9 KJIACC

Kosun4vecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uugpoBbie
Ne o/m P Konrpoasnsie | IlpakTudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BenecTBo M XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHME U yriay6ienue 3HaHUN 5 1 bub6nuoreka LIOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6mmoreka [IOK
' peakimii https://m.edsoo.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 3 1 1 bu6nuoreka [IOK
' XHUMUYECKUE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTUHEHUS
21 OO11ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [HIOK
' anemeHTOB VIIA-rpymmel. ["amoreHs https://m.edsoo.ru/7f41a636
OO61mas XxapakTepuCcTUKa XUMHYECKIX
2.2 BHGHI\;IIGHTOE VIAPF nnbl. Cepa u eé 6 bubmmorexa [IOK
' PYHIHL -€P https://m.edso00.ru/7f41a636
COEIMHEHUS
OO1ast XxapakTepUCTUKA XUMHYECKIX
2.3 BHCHNlIeHTO]f VA-f nbl. A30T, hocdop u ux 7 1 bubmmorexa [OK
' PyHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO1as XxapakTepUCTUKa XUMHYECKIX
2.4 3H€$€HTO§ IVA?F bl YTIIepoa u 8 1 2 bubmmorexa [IOK
' . PYIIIBL. poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro mo pasnery 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

Paszgea 3. Mera/liIbl H UX COeAUHEHUSA

. bu6mmoreka [JOK
31 Obmue CBOACTB METAILIOB 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiine Metasuibl U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus u okpy:kawias cpeaa
41 BemtectBa u MaTepuaibl B )KU3HU YEI0BEKA 3 bubmorexa [OK
' B P https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 bubmnorexa [OK
p P https://m.edsoo0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Kosun4vecTBO 4acoB JIeKTPOHHbIE
Ne uupposbIe
Tema ypoka Konrpoasnsie | IlpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumun. Posib XuMuu B KU3HU 1 bubmnoreka LIOK
yesoBeka. Tena u BemiecTBa https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 [TousTHEe 0 METOAX MMO3HAHUS B XHUMUU 1
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padota Ne 1 «IIpaBumna paboTsl
3 B JIaOopaTOpHH U IPUEMBI 00paIIIEHHS C 1 bubmorera [IOK
PATOPHIL H TP patt https://m.edsoo.ru/ffod23dc
71a00paTOPHBIM 000PYAOBAHUEM
4 Yucrele BemecTa 1 cMecH. CiocoObl 1 but6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
I1 6ota Ne 2 «P
5| cwecei (ma mpuvepe oo mosaperiof . buGorera LIOK
PHMED P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBLH MOTIGKYJIBT https://m.edsoo.ru/ff0d2a6¢c
- XUMHUYECKHUE HIEMEHTHI. 3HAKU (CHMBOJIBI) 1 bu6nmoreka [IOK
XUMHYECKHUX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U ClIOXKHBIE BELICCTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MONCKYIISIPHOE YUCHHE 1 brbmorexa [TOK
YAp Y4 https://m.edsoo.ru/ff0d2d50
10 3aKO0H IIOCTOSIHCTBA COCTABA BEIIICCTB. 1 bu6mmoreka [JOK



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

Xumunyeckas popmya. BaieHTHOCTE aTOMOB
XUMHUYECKUX HJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHocuUTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
11
OTtHocuTeNnbHASI MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 40JIs1 XMMHWYECKOT0 3JIEMEHTA B bubmuoteka [IOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemecta. Mosb. MonsipHas bu6mmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
1 DOU3NYECKUE U XUMUYECKHUE SIBJICHUS. bubmuorexa [JOK
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yCIOBUS IPOTEKAHUS bubmmoreka [JOK
XUMHUYECKUX PEaKLUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHMsSI MACChI BEIIECTB. bu6mmoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus KoJmyecTBa, MacChl BEIIECTBA 10 bu6mmoreka [IOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakiiui
18 (coe I/Iqu):HHﬂH A3JI0KECHUS 3a1vF1)e ;m bubmmorexa [IOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIONETUCT O6ogq eHue U Bubmorexa LIOK
t FHCT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIs 3HAHUH
20 Konrtponsnas pabota Nel o reme «Bemecta bubnnorexa [HOK
U XUMHYECKUE PEAKLIUH) https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB BO3ayXa.
21 KI/ICJJI'I}(I)XO 3JIEMEHT U MPOCTOE Beﬂ}:;TBO bubmmorexa LIOK
poA P H ' https://m.edsoo.ru/ff0d448e
O30H
22 du3nYeCcKre U XUMHUYECKHE CBOMCTBA but6mmoreka [IOK



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

KHCIIOpo/ia (PeaKIuu OKUCIICHHUS, TOPEHUE).
ITonsaTHEe 00 okcUmax

https://m.edsoo.ru/ff0d4614

Crioco0sl mostyueHus: KUCIopoa B

bu6mmoreka [JOK

2 0 .
3 H1aDOPATOPHIL I HPOMBIILICHHOCTH https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoit 3 PeKT XUMUICCKON pEeaKIIHu,
24 IIOHSATHE O Tf?&OXHMquCKOM I:J,BHCLII{I/H/I bubmorexa TIOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHAOTEPMHUCCKUX PEAKITUSIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar }I3HCI§I/IG¢I;O3 yra CII0COOBI 2r0 bubmiorexa HOK
P X8, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHHS
IIpaxkTuueckas padora Ne 3 1o Teme
26 «l?lon CHHC U 5061/1 aHMe KHCIIOpOoJa bubmorexa HOK
yi . P pOa, https://m.edsoo.ru/ffod4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bomopoa — anemMeHT 1 mpocToe BEecTBO. bu6mmoreka [IOK
Haxoxnenue B nmpupone https://m.edsoo.ru/ff0d4dd0
o8 duznveckre 1 XUMUYECKHUE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [lonsATHE 0 KHCIOTaX M COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI moTy4eHus BOJOpoAa B bubnuoteka [IOK
nmaboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o teme
31 I1 HHE U COOMpAaHUE B a brbmmorexa [OK
(LOTYTIeHIE 1 €0 . ParHE BOOPOAd, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
N bubnuoteka [IOK
32 M i ) A
OJISIPHBINA 00BEM ra30B. 3aKOH ABOTAIPO httos://m.edsoo.ru/ff0d542e
33 Brrunciienus 00b€Ma, KOJIMYECTBA BEIlIECTBA bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa 110 ero H3BeCTHOMY KOJINUECTBY
BEIIECTBA UIIN 00BEMY

https://m.edsoo.ru/ff0d55a0

Boruncnenus 06bEMOB ra3oB 110 YpaBHEHUIO

bu6mmoreka [JOK

34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX
peartui Ha https://m.eds00.ru/ff0d5708
OTHOIIIEHUH ra30B
35 dusnueckue 1 XUMUYECKUE CBOMCTBA BOALI buGmnorexa [IOK
A https://m.edsoo.ru/ff0d587a
bub6mnoreka LIOK
36 CocraB ocHoBanuii. [TorsaTre 06 MHAUKATOPAX
A P https://m.edsoo.ru/ff0d59e2
Bona kak pacrsopureins. HaceiieHHbIE U
37 He}facmmepHHme paCTBO Bl Ma:-([:OBaﬂ JIOJIS Eubmorexa HOK
PACTBOPHI. https://m.eds00.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o teme
38 «[IpuroroBieHrE PACTBOPOB C OIIPENAEIEHHOMN bubmorexa [OK
p N . p p pedl https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JICH pacCTBOPEHHOTO BEIIECTBA
39 KontponbHas padora Ne2 o teme bubnnorexa [HOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiIaccupukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyuenue u XuMHU4ecKue CBOMCTBA
41 KI/Icny:THLIx OCHOBHBIX U aM()OTEPHBIX bubmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KIIacCH(PUKAIuS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenne u XUMHYECKUE CBONCTBA bubnnorexa [HOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccupukarys, bubnuorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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bu6mmoreka [JOK

45 [TonydyeHne u XMMHU4YECKUE CBOMCTBA KHCIIOT
i https://m.edsoo.ru/ff0dfee2
46 Counu (cpenHHe): HOMEHKIIATYPa, CIIOCOOBI bubnuorexa [OK
MOJyYECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 337124 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
48 I'eneTnyeckas cBsA3b MEXAY KilaccaMu bubnuoreka [IOK
HEOPraHWYECKUX COCANHEHUI https://m.edsoo0.ru/00ad9a50
bubmnoreka LIOK
49 O06001IeHrEe U CUCTeMaTU3alIHsl 3HAHUI
m 1 https://m.edsoo.ru/00ad9cb2
50 Kontponsnas padora Ne3 mo teme "OcHOBHBIE bubnuoreka [IOK
KJIaCChl HEOPTraHUYECKUX COCAUHECHUIT" https://m.edsoo.ru/00ad9ela
[TepBbIie MOMBITKH Ki1accuDUKAITIT
51 XI/II\I/)II/IIIGCKI/IX 3JIEMEHTOB ?IOH?I?I/IG 0 max bubmmorexa [IOK
’ pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Iepnonnueckuit 3akoH u [lepnoanueckas
52 cHucTeMa XMMU4YecKux annemMeHToB . U bubmmorexa [IOK
T https://m.edsoo.ru/00ada52¢c
Menpaeneesa
53 Ilepronasl, TpyMIIBL, O TIBI bubmorexa LIOK
P > TPYITIEL, TOATpYH https://m.edsoo.ru/00ada52¢
54 Ctpoenne aroMoB. COCTaB aTOMHBIX SIIEP. bubnuoteka [JOK
H3oTombl https://m.edsoo.ru/00ada342
CtpoeHue 3eKTpOHHBIX 000JI0YEK aTOMOB
55 anemeHToB Ilepuoauueckoii cucremsl J1. 1 bubmmorexa [OK
p T https://m.edsoo.ru/00adaébc
Menpaeneesa
56 XapakTepucTuKa XUMHUECKOTO JIEMEHTA 10 bubmuorexa [JOK
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ero noJsioxkeHuto B [lepuoanyeckoii cucreme
. 1. MenneneeBa

https://m.edso0.ru/00ada824

3nauenue [lepuoguyeckoro 3akoHa Jist

bu6mmoreka [JOK

57 a3BUTHS HayKu U npaktuku. 1. W. 1
i/[eHI[eJIeeB y_K yqéHII:Iﬁ, He;[ari[r 1 TpaK AN https://m.edsoo.ru/00ada96e
58 DNEeKTPOOTPULIATEILHOCTH AaTOMOB 1 bubnnorexa [IOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 HMonHas XuMudeckas CBs3b 1 httos://m.e dso;_.];u 100adac34
60 KoBasieHTHas OJISIpHAS XUMUYECKas CBSI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HeTOIsIpHAsS XUMHUYECKas CBSI3b 1 bubmorexa HOK
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Creneup oxucneHus . https://m.edso;_.[ru/OOadanB
63 OKHUCITUTEITEHO-BOCCTAHOBHUTEIIBHBIC PEAKIINN 1 brbmmorexa [OK
https://m.edso0.ru/00adb076
bu6mmorexa [IOK
64 OKMHCIIMTETN U BOCCTAHOBHUTEH 1 https://m.edsofru/OOadbO?G
65 KonTponbnas padota Ne4 o reme «CtpoeHue 1 bub6nuoreka LIOK
atromMa. XHUMHUYECKasl CBS3b» https://m.edso00.ru/00adb486
66 PesepBHblit ypok. O60011€HNE 1 1 bubnuorexa [LIOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. O6001eHNE U 1 bubmmorexa [JOK
cHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011eHNE 1 1 bubnuorexa [LIOK
CHCTeMaTHu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

Kosaun4vecTBO 4acoB JIeKTPOHHbIE
Ne undposbie
Tema ypoka Kourpoabnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Ilepuonnueckuii 3akoH. Ilepuoanyeckas
1 cHucTeMa XMMHU4YecKux anmemenToB [1. 1 1 bubmorexa LOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B UBMEHEHUU CBOWCTB
R bu6mmoreka [IOK
2 XUMUYECKHX DIEMEHTOB IIEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Knaccudukanus u HOMEHKIaTypa 1 bubmnoreka LIOK
HEOPraHWYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckon CBA3U U TUIIHI 1 but6mmorexa [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTpoabnas padora Nel no teme
5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3JIeioB Kypca 8 kiacca»
5 Knaccudukanus XuMU4eCKIX peakiuii mo 1 bu6mmoreka [IOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMHUUECKON
7 eaKIuu1 HOH&II’)[I/IC 0 TOMOTI'€HHBIX U 1 Eubmiorexa HOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHH.
3 @DakTOphl, BIUSIOLIUE HA CKOPOCTh 1 bubnuorexa [LIOK

XUMHYECKOMN PCaKUn U MMOJIOKCHUC
XUMHYCCKOT'O PaBHOBECH

https://m.edsoo.ru/00adc28c
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9 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE bubmuorexa [JOK
peakiuu https://m.edsoo.ru/00adcade

10 Teopus 3IEKTPOIUTHYECKON AUCCOLUALINH. bu6nmoreka [JOK
CunbHbIe U clladble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 Honnble ypaBHEHUS peaKIuid bubmmoreia HOK

P peaxdt https://m.eds00.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U

12 . ABIICHILI 06 bu6mmoreka [IOK
OCHOBAHHH B CBETC ?peHCT https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON JUCCOLMAIIITHI
XuMHUYECKHE CBOMCTBA COJICH B CBETE

13 MIPEJCTABIICHUH 00 3JICKTPOIUTHYCCKOMN bubmiorexa HOK

pel P https://m.edsoo.ru/00add8b2
JIACCOIUAITAN
14 Ilonsatue o ruapon3e cojien bubamorexa [HOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O0o001IeHrEe U cHUCTeMaTH3alus 3HaHUH
B t https://m.edsoo.ru/00addd12

16 [IpakTuueckas padota Ne 1. «Pemenue bub6nuoreka LIOK
SKCIEPUMEHTAIIBHBIX 3a7a1)» https://m.edsoo.ru/00addbfa
KonTponbHas padora Ne2 1o Teme

17 <<3J'I€Il:()T OJ'II/ITIf‘IeCKaﬂ HCCOIUAIS bubmmorexa [IOK

p A HHatL. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)»

18 OO0mas XxapakTepuCcTHUKa rajJoreHOB. bubmmoreka [JOK
XHUMHUUYECKUE CBOKCTBA HA IIpUMEpE XJ10pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisHas KUCIIOTAa,

19 XHMqucfns cgoﬁCTBa MoJTy4eHue bubmmorexa [TOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [Mpaktrdeckas padora Ne 2 o Teme bubnuorexa LIOK

((HOJ'IyLICHI/Ie COJISTHOM KHCJIOTBI, U3YUCHUC

https://m.edsoo.ru/00ade348
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€€ CBOICTBY»

Brrancnenus no YpaBHCHHUAM XUMHUYCCKHUX

21 €aKIINii, €CJIU OJIMH U3 PearcHTOB JIaH B Bubmmorexa LIOK
PEarIvL, A P A https://m.edsoo.ru/00ade488
U30BITKE
99 OO6m1as xapakTepuCcTHKa 3J1eMeHTOB VIA- bubnnoreka [IOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(GUKALIUN CEPBIL.
23 Haxox(p €HHE Cepbl H(izzé coe I/IHeﬁHﬁ B buomorexa LOK
a P f[ https://m.edsoo.ru/00ade64a
npupoje. XUMUYECKHE CBOWCTBA Cephbl
24 CepoBoaopo, cTpoeHue, Gu3niecKue u bubmmoreka [JOK
XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHasi KMCIIOTA,
25 @Hanecxnz u Xm\fnqecxne CBOICTBa bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMEHCHHE
XYUMUYECKUE PEaKINH, JIekKAIIUe B OCHOBE
MPOMBINIIEHHOTO CII0Cc00a MOTy4eHus
26 cf HOM KHCTIOTHI XI/IMI/mecxoeyII bubmorexa LIOK
p ’ N https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY’Karolel cpebl
COETMHEHUSIMU CEPhI
97 Beruucnenue MmaccoBOM J0JIM BBIXOJ1a bu6mmorexa [IOK
IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
OO0mas xapakTepUCTHKA dJIEMEHTOB V A-
08 rpynnsl. A30T, pacipOCTpaHEHHE B bubnuoreka [LIOK
npupoe, Gu3nYeckue 1 XUMHYECKUe https://m.edsoo.ru/00adeea6
CBOICTBA
29 AMMHUak, ero (pu3ndecKkue 1 XMMHYECKre bubnuorexa LIOK
CBOMCTBA, IIOJIy4YCHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padora Ne 3 o Teme bubnuorexa [LIOK
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«ITonyyenune aMmmuaka, M3y4eHHUe ero
CBOMCTB»

https://m.edso0.ru/00adf180

A3OTHAas KHCIIOTa, € GU3NYECKue u

Bbu6mmoreka [JOK

31
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
39 aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubnnorexa [IOK
yno0peHui. XUMHUECKOE 3arpsi3HeHUE https://m.edsoo.ru/00adf518
OKpY’Karolllel Cpe/ibl COeTMHEHUSIMU a30Ta
®docdhop. Oxcun dhochopa (V) u
33 (1)0(:(%)0 pHa;I KI/ICJ‘I((l))Ta ?bliﬂfle()mne u bubmorexa [IOK
P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHUE
Hcnonb3oBanue hochaTroB B Ka4ecTBE
34 MHUHEPAJIbHEIX YI00OpeHuii. 3arpsi3HeHne bubmmorexa [OK
PAILHIBIX yAOBP AP https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
35 Yraepon, pacupocTpaHeHue B IPUPOLE, bubnuoteka [IOK
¢bu3nyecKkue 1 XuMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcuipl yraepoaa, ux Gpusndeckue u
36 XHUMUYECKHE CBOHCTBA. DKOJIOTHYECKHE bu6mmoreka [IOK
poOJIEMBI, CBSI3aHHBIE C OKCHUIIOM https://m.edsoo.ru/00adfebe
yriepona (IV)
37 VYronpHasg KUCIIOTa U €€ COIIU bubmotexa [IOK
https://m.edso0.ru/00ae006¢
[IpaxTuyeckas pabora Ne 4 o reme
38 "[lonmyyeHue yriieKUCIIOro rasa bubmotexa [IOK
yi y ) \ https://m.edsoo.ru/00ae027e
KauecTBeHHast peakiys Ha KapOOHAT-UOH
IlepBoHayanbHEBIC MOHATUS 00
p bu6mmoreka [JOK
39 OpPTaHMYECKUX BEIIECTBAX KaK O

COCTMHEHUSX YTIIepo1a

https://m.edsoo0.ru/00ae054e
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bu6mmoreka [IOK

40 Kpenrii 1t €ro coeameris https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5. Perenue

41 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6nmoreka [JOK
«BaxHeime HeMeTaJlIbl U UX https://m.edsoo.ru/00ae0bf2
COCITUHEHUS
KonTponbnas padora Ne3 o reme

42 «BaxxHenmme HeMeTallIbl U UX bubmmorexa [IOK

https://m.edsoo.ru/00ae0e18
COCITUHEHUS
OO61mas xapakTepucTUKa XUMUYECKIX

43 3JIEMEHTOB — METAJUIOB. MeTtammuueckas bu6moreka [IOK
CBSI3b U METAJUIMYECKAsI KPUCTALITNYECKAS https://m.edsoo.ru/00ae103e
peméTrka. du3nyeckre CBOMCTBA METANIOB
XHUMHYECKUE CBOMCTBA METAILIOB.

44 DNEKTPOXUMHUYECKHUH psi HAPSKEHU Bubmmorexa LIOK

https://m.edso0.ru/00ae1156
METaJIJIOB
OO6m1ue crocoObl MOTYYeHHUST METAJIJIOB.

45 CnnaBel. Beruncnenus no ypaBHEeHUsAM bu6nuoreka LIOK
XUMUYECKHUX PEaKLU, €CIIU OJUH U3 https://m.edso0.ru/00ae1156
peareHTOB COAEPKUT MTPUMECH

46 [TonsiTHE O KOPPO3UH METAILIOB bubmmorexa [OK

https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

o [enorrere MeTaer https://m.edsoo.ru/00ae14b2

48 OKCHJTBI ¥ THIPOKCH/TBI HATPUS U KaJTUS bubmmorexa [TOK

https://m.edsoo.ru/00ae14b2

49 IllenouHO3eMeTbHBIC METAJUTBI — KAITBITUHA 1 bubmuorexa [JOK

Marduu

https://m.edso0.ru/00ae15e8
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bu6mmoreka [IOK

>0 BaXHEHIIIHe COCTMHCHIL KATBIHS https://m.edsoo.ru/00ae15e8
51 O06001IeHre U CUCTEeMaTU3alHsl 3HAHUI
59 JKécTkocTh BOJBI U CITOCOOBI €€ Bbu6mmoreka [JOK
YCTpaHEHUS https://m.edso0.ru/00ae1886
[IpakTuyeckas pabora Ne 6 o reme
53 "XEcTKOCTDL BOJBI U METOEI €€ bubmmorexa [IOK
yerpanenus” https.//m.edsoo.ru/00aelae8
. bubmuorexa [JOK
>4 AommHHi https://m.edso;_.[rUIOan1064
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bu6mmoreka [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
% Kereso https://m.edso;_.[rUIOanldB(S
57 Oxcuipl, THAPOKCH B U coitu xkenesa (1) u bubmmoreka [JOK
xenesa (I10) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CHUCTEMATH3alUs 3HAHUHA
ITpakTuueckas pabora Ne 7. Pemenu
59 9KIZ:nepH1\:eCHTanLH6}zx 3.:;2111 HZ T:Mee bubmorexa LOK
«BakHelIe MeTalIbl U UX COEIUHEHMS https.//m.edso0.1u/0lae3ded
Brrarcnenus mo ypaBHEHUSIM XUMHUYIECKIX
€aKIIMi, €CIIM OJMH M3 PearcHTOB JaH B
60 i36L?TKe WIH COI)LIep)KI/Ile'IpI/IMeCI/I. " bubmmorexa LIOK
BrIuncieHus MacCOBOM JIOJIHM BBIXOJIA https:/m.elso. i00ae1 750
MPOJYKTA PEaKINH
61 O0o001IeHrEe U cCHCTeMaTH3alis 3HAHUH
62 KonTponbnas padota Ned o teme

«Baknele MeTaabl U X COSIUHEHMS
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63 BemiecTBa u maTepuasbl B TOBCEIHEBHOM 1 Bbu6mmoreka [JOK
JKU3HU 4EJI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE OKPYKaroLEeH 1 bu6nmoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xuMuM B pelieHuN KOJIOTMYECKUX 1 bu6nuoreka LIOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600111eH e U 1 bu6nmoreka [JOK
cucTeMarn3anus 3HaHUN https://m.edsoo.ru/00ae0d0a
67 PeseprHsblit ypok. O600meHue u 1 bu6nuoreka LIOK
crucTeMaTu3auurs 3HaHU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001IeHNE U 1 bubmmoreka [LIOK
cucTeMaTtu3anus 3HaHUI https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJUYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
MMPOIIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUIS YYEHUKA

VYyeonnk: Xumus. 8 kiacc. ['abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A. -

M.: ITpocsemenue, 2020r.

METOIUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA
MeTtoauueckue Matepuaisl caiita «EnuHoe coaep:kaHue o01ero oopazoBaHUs»

https://edsoo.ru/metodicheskie-materialy/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

Pocculickas snmekTpoHHas mkosna https://resh.edu.ru/

Mos wkomna https://myschool.edu.ru/
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