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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XHMMUKM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHUN K pe3ylbTaTaM OCBOEHHMSI OCHOBHOM
o0pa30BaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIEr0 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBE (QenepanbHON pabouell TPOrpaMMBI
BOCIHUTAHUA U C YYETOM KOHLEMIUHU IIPETOAaBaHus YUEOHOro mpeaMera « XuMHUs»
B 00pa3zoBaTeNbHbIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo XuMuM AAa€T NPENCTABICHUE O IENsIX, OOIIel cTpareruu
oOydeHHUs, BOCIHTAHWS W Pa3BUTHUS OOYyYAIOUIUXCA CPEACTBAMU y4eOHOTO
peamera, YCTaHABJIMBAECT o0s13aTenTbHOE IIPEAMETHOE COZIEpKaHMUE,
IIPELyCMaTPUBAET PACIPEIECICHUE €ro IO KijlaccaM M CTPYKTypHpPOBaHUE IIO
pazznenaM M TeMaM NOPOrpaMMbl IO XUMHUH, OIPENENCT KOJIMYECTBEHHBIE U
KayeCTBEHHbIE XapaKTePUCTUKU COZIEpKaHUS, PEKOMEHIYEMYIO
NOCJIEIOBAaTENbHOCTh ~ M3YYEHUS XUMHUU C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX ~ CBA3CH, JIOTUKH Y4eOHOro TMpolecca, BO3PACTHBIX
O0COOCHHOCTEH  00y4YaroIIMXCsl, ONpEAeNseT BO3MOXKHOCTH IpeaMeTra IS
peaniv3alMu TpeOOBAaHMM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 0011ero o0pa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbraTtaM o0y4eHHs XMMUHU Ha YPOBHE LIeJIe N3yueHus MPeAMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JI€ATEIbHOCTH OO0YYarollerocsi Mo OCBOEHUIO
y4eOHOTr0 Co/Iep)KaHMUS.

3HaHWE XUMHM CIY’)KUT OCHOBOM 1 (OpPMUPOBAHHUS MHMPOBO33PEHUS
oOyuJaromerocsi, €ro MpeaCTaBICHU O MaTepUATbHOM EAMHCTBE MHpPA, BAXKHYIO
poJib UTparoT (POpMHUPYEMBbIE XHUMHEH MPEACTABICHHUS O B3aHMMOINPEBPALIECHUSIX
HEPrUM U 00 HBOJIIOLMU BEIIECTB B NMPUPOAE, O MYTAX PEIICHUS TI00aNbHbBIX
npo0yieM YCTOWYMBOTO Pa3BUTHUSL UYEJIOBEUECTBA — CBHIPbEBOM, IHEPreTHUYECKOM,
MUIIEBON M 9KOJOTUIECKON O€30MacCHOCTH, TPOOIIEM 3/IpaBOOXPAHEHHUS.

N3ydyeHne xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpPa3BUTHUA U
(GbopMUpOBaHUA KyJIbTYpPbI JINYHOCTH, €€ 001IeH U (yHKIIMOHAILHOU I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHHME MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEMN
OOyYarommxcsi, HaBBIKOB WX CAMOCTOATENBHOM  y4eOHOW  AesITeIbHOCTH,
AKCIIEPUMEHTAIIBHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOOUMBIX Kak B
MOBCEIHEBHOM XU3HU, TaK U B IPO(PECCUOHAIBHOMN NEeSTETbHOCTH;

3HAKOMHUT CO CHEHU(UKOW HAYYHOIO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsA/1a HA €AUHCTBO MPUPOJBI U YEJIOBEKA, SBIIETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON I'PAaMOTHOCTH 00Y4arOIINUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO IICHHOCTHOT'O OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPO/IC, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
o0Opa3oBaHHe 00YUYAIOIIUXCSI.

JlanHble HampaBlieHWS B OOYYCHHH XHMHH OOECIIEYMBAIOTCS CHEIU(UKON
colepxkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISIETCS  IMEIaroru4ecKu
aJIalTHPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKU XMMUU Ha OIpPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIET0 0Opa30BaHUS OPHUEHTHUPOBAH HA
OCBOEHHE OOYYalOIMMUCSA CUCTEMbl MEPBOHAYAIBHBIX MOHSATUM XUMHUU, OCHOB
HEOPraHMYECKOM XHMHM H HEKOTOPBIX OTHAEIbHBIX 3HAYUMBIX IOHSATHM
OpraHUYeCKON XHUMUHU.

CtpykTypa coiep:KaHusi MPOrpaMMbl MO XUMHUU CPOPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO Mojaxona K €€ m3ydyeHuro. CoIepKaHUe CKIIAJBIBAETCA U3 CHCTEMBI
MOHSATUM O XUMUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHSATUNA O XUMUYECKOM
peakuuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl I10 MPUHIUITY
MOCJIEA0BATENBHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IMPEIACTABICHUI
pPa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akoHa /1. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YUEHHS O CTPOEHUU aTOMa U XUMUYECKOMN CBSA3H;

— TPEACTaBJICHUHA 00 DICKTPONUTUYCCKON JIHUCCOIMAIMM BEUISCTB B
pacTBopax.

Teopetnueckne 3HAHUS pacCMaTPUBAIOTCS HAa OCHOBE HSMIIUPUYECKU
MOJIYYCHHBIX M OCMBICIICHHBIX (DaKTOB, PaA3BUBAIOTCS IOCJIEI0BATEIHLHO OT OJIHOTO
YPOBHSI K IPYTOMY, BBITIOJTHSSI DYHKIIMHA OOBSICHEHUS U POTHO3UPOBAHHUS CBOWCTB,
CTPOCHUSI U BO3MOXKHOCTEN MPAKTUUECKOTO MPUMEHEHHUS U TTOTYUYCHHS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIHOCOOCTBYET  (HDOPMUPOBAHHIO
IIPEACTABIICHNUS] O XUMHYECKOM COCTABIIOIIEN HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
e€ CHCTeMHOM NPUPOJbI, IIEHHOCTHOTO OTHONIIEHHUS K HAay4YHOMY 3HAaHUIO WU
MeTOJlaM MO3HaHWsI B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYCHUEM
3HAHUM M3 paHee H3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpYKaIOMUil MUY,
«buonorus. 5—7 xkimacce» u «Pusnka. 7 Kiacey.

[Ipy w3ydyeHHH XWMHUH TPOUCXOAUT (GopMUpoBaHWE 3HAHWUN OCHOB
XUMHUYECKON HAayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, NMPAKTHUUYECKOU
JEATEIIbHOCTH YEJIOBEKA M KaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOM KYIJIBTYpHI.
3amaga y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHWU CHUCTEMBI XUMHUYECKUX
3HAHUH — BaXKHEUTNX (PaKTOB, MOHITHH, 3aKOHOB M TEOPETHYCCKUX TOJIOKCHHH,
JTOCTYITHBIX 00O0OIIEHN MHPOBO33PEHUECKOTO XapaKTepa, S3blka HAayKH, B



NpUOOIIIEHNM K HAy4YHBIM METOJaM T[O3HAaHUS TPH H3YyYCHUH BEIIECTB W
XUMHUYECKUX peakiuii, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHH B Y4eOHO-IO3HABATEIBHOW M Y4EOHO-HCCIIEI0BATEIHCKON
NEATEIPHOCTH, OCBOCHHMH TIPaBWJI OE30MacHOTO OOpaIlleHHs C BEIIeCTBAaMH B
IIOBCEIHEBHOM KU3HU.

[Ipu u3ydyeHUn XUMUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YE€HUE MPUOOPEIH TaKue 1eNH, KaK:

— (GopMHUpOBaHHE WHTEIIEKTYaIbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHMUIO, COTPYIHUYECTBY, CAMOCTOSTEIHPHOMY MPHUHATHIO PEIICHUM,
CIIOCOOHOM aTaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

—  HamnpaBJICHHOCTh OOy4YEeHUSI HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
0o0ydJaronmxcsi K CaMOCTOATENIbHON IM03HABATEIbHOM JIESTENIbHOCTH, HAYYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH,

— o0ecrnieveHre yCIOBHM, CITOCOOCTBYIONIUX MPHUOOPETEHNUIO 00YUIAIOITUMUCS
OTIbITa PA3HOOOPA3HON MAESITCIBHOCTH, TO3HAHWUS W CaMOTIO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE JJIA
Pa3IUYHBIX BUJIOB JACSITEIBHOCTH;

— ¢opmupoBaHue o00OmelH (YHKIIMOHATBHOM M  €CTeCTBEHHO-HAy4IHOMN
IPaMOTHOCTH, B TOM UHCJIE YMCHHA OOBSICHITH W OIICHUBATH SIBIICHUS
OKPYKaIOIIEeT0 MHpA, WCIONB3yS 3HAHWS WM OIBIT, MOJYyYCHHBIE TPH H3yYCHHUH
XUMHUH, MPUMEHSTh HMX IMPU pEIIeHUH MpoOJeM B IOBCEIHEBHOW KU3HU U
TPYJOBOM JI€ATEIbHOCTH;

— (¢opMmupoBaHue Yy OOy4YalOIIMXCA TyMaHUCTHYECKUX OTHOIICHH,
MOHVUMAHUS IIEHHOCTH XWUMHWYECKUX 3HAHWUH IS BBIPAOOTKHM DKOJOTHYECKH
I1EeJIeCO00Pa3HOr0 TOBENECHUS B OBITY W TPYAOBOM JACATEIBHOCTH B IIEISAX
COXpaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEbL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOGHHSA OOIICUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(WIST W HANPaBICHHOCTH JATbHEHIIIETO
00y4eHusl.

OO6miee 4YKCIO YacoB, OTBEACHHBIX [IJIi M3YyYEHUS XHUMHU Ha YPOBHE
OCHOBHOT0 00111er0 00pazoBanusi, cocrapisieT 136 yacoB: B 8 kitacce — 68 yacoB (2
yaca B HEJIEeI0), B 9 kitacce — 68 4acoB (2 Jaca B HEJICIIO).



COAEPKAHUE OBYUYEHUSA

8 KUIACC

IlepBoHaYaILHbIEC XUMHYECKHE IOHATHUS

[Ipenmer xumuu. Ponp XUMHUM B )KM3HU YEJIOBEKA. XUMHUSI B CUCTEME HayK.
Tena wm BemectBa. Du3znueckue CBOICTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BemecTB. [lonATne 0 Meromax Mmo3HaHus B XUMHUM. UHCThIE BELIECTBA U CMECH.
CriocoObI pa3aesieHrust CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJBI XHUMUYECKHUX
aeMeHTOB. [IpocThie U CIIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmysna. BaneHTHOCTP aTOMOB XUMHUYECKUX DIIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiectB. (OTHOCUTENbHAsE AaTOMHAas Macca.
OtHOcUTENBbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J0Jis1 XUMHYECKOTO 3JIEMEHTA B
COEMHCHHM.

KonunuectBo BeniectBa. Mosb. MonsipHas macca. B3auMocCBsA3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €IUHUIl BemlecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCUHECHUMN.

OU3NYECKNE U XUMUYECKUE SIBIICHUSI. XUMUYECKasl peakius U €€ MpU3HaKU.
3aK0H COXpAaHEHHS MacChl BEIICCTB. XHWMHUYECKHe ypaBHeHus. Kiaccudukanys
XUMHUYECKUX PEaKINil (COeMHEHUS, PAa3JI0KEHUs, 3aMEIIICHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCY/I0H, ITpaBUIaMu pabOTHl B JTaOOpaToOpuu 1
npuémMamMu 00paIeHus ¢ JJabopaTopHBIM 00OPYAOBAaHUEM, U3YUCHUE U OINMCAHUE
bu3nueckux CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIECTB, HaOII0/ICeHHE
dbusnueckux (MJIaBjIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKE,
KUIICHUE W KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKAIUBAHUE
METHOW TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla ¢ KUCIOTON) SIBJICHUH, HaOMIOCHUE U
ONHUCAaHUE TPU3HAKOB MPOTEKaHUS XMMHUYECKUX peaklui (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapuisi, pazioKeHHe TUIAPOKCHIA
meau (1) mpu HarpeBanum, B3auMoiecTBE kKeje3a ¢ pacTBopoM coiu menu (11),
U3Y4YEHHUE CIOCOOOB pa3JeieHUs] CMEecel: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BbITIApUBaHUE, JUCTWUISAIMA, XpoMaTorpadusi, MpoBeICHUE OUYNCTKU MMOBAPEHHOU
coyii, HaOJIOJICHWE W  OMNHUCAaHUE  PE3YyJbTATOB  MPOBEJACHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUST MAacCChl, CO3JIaHUE MOJEJIEH MOJIEKYJ
(1IapocTep>KHEBBIX).

BaxHeilne npeacTaBuTe M HEOPraHMYeCKNX BelecTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopoa — sneMeHT u mpoctoe
BemecTBo. HaxokneHue kucimopoga B Mpupojae, (Puanyeckue U XUMUUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuabl. [lpumenenue kucinopona. CrocoOsl



MOJIYYCHHUS KHUCTopoda B JabopaTopud W MPOMBINUICHHOCTH. KpyroBopor
KHcIopoza B mpupojie. O30H — aIoTpoInHast MOAU(PUKALINS KUCIOPOIaA.

TernoBol »hdEeKT XUMHUECKOW peakivKi, TEPMOXHMUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peaKUWU. TOIUIMBO: yrojlb MU METaH. 3arpsA3HCHHE
BO3IyXa, YCWJICHHUE IMApHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bopopon — saneMeHT u npocroe BeuecTBo. Haxoxaenue Bogopoaa B IpUupoe,
dbu3nueckue W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOObI MOIYUYEHHUS.
Kucnots! u conm.

Monsipabiii 00bEM  Ta30B. PacuéTel MO XUMHYECKHM YpaBHEHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb. PacTBOpBL
HacepiieHHble 1 HEHaChIIEHHBIE PAacTBOPBL. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBas 10J11 BEmeCTBa B pacTBOPE. XUMUUYECKHUE CBOMCTBA BOJIbI. OCHOBaHMS.
Ponb pacTBOpOB B mpuposie ¥ B )KU3HU 4eloBeKa. KpyroBopoT BOJbI B IIPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHenuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojieoOpasyionue  (OCHOBHBIE, KHCIOTHBbIE, aM(pOTEpHbIE) U
HecosieoOpazyrommue. HomeHnkmarypa oxcugoB. Dusmdeckne W XUMHUYECKUC
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanus. Knaccudpukanuss oOcCHOBaHUM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHusa. Homenknarypa ocHoBaHuil. Puznyeckue M XMMHUUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucnor. @usnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerona.
[TonydyeHue KUCIIoT.

Conu. Homenkiarypa coneil. @u3ndeckue M1 XUMHUYECKHUE CBOMCTBA COJICH.
[lonyuenune conen.

['eneTnueckas cBA3b MEXKIY KJIIACCAMU HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuii Jkcnepumenm:

Ka4€CTBEHHOE OMPEICICHUE COAECPKaHUSI KACIOPOAA B BO3yX€E, MOIYUYCHHE,
coOupaHue, pacmo3HaBaHWE M W3YYCHHUE CBOWCTB KHCIOpOAa, HAOIIOICHHE
B3aUMOJCUCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus: TOpeHus (moXapa), O3HAaKOMJIEHHE C o0OpasllaMu OKCHUIOB H
ONHUCAaHUE HX CBOWCTB, TMOJIydeHHE, COOMpaHHUE, pACMO3HABAHUE U U3YUYCHHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieiicTBue Bojaopoaa ¢ okcuaom menu (II)
(BO3MOYKHO HCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOJCHUE OOpa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pacTBOPEHUS BEIECTB C
pa3IM4YHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aMMOACHCTBHE BOJIBI C METAJIAMU
(HatpyeM W  KajblueM) (BO3MOXHO UCIIOJIb30BaHUE BHUJICOMATEPUATIOB),



UCCIIEIOBAaHNE OOpa3lloB HEOPraHWMUECKUX BEIIECTB PA3IUYHBIX  KIIACCOB,
HaOJII0/IEHUE U3MEHEHHUS] OKPAaCKU MHIUKATOPOB B PacTBOPAX KUCJIOT U ILEJIOYEH,
u3ydyeHue B3auMmopenctBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIOTHI,
KHCJIIOT C METaUIaMH, PEaKUUM HEUTPAIU3alMH, IOJy4eHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJUIA JPYTMM W3 PacTBOpa COJIM, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad M0 Teme «BakHeHlue KIacchl HEOPraHUYEeCKUX
COCIMHEHU Y.

Hepuoanuyecknn 3akoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpaeneeBa. CtpoeHune aroMoB. XHUMHYECKAsl CBSA3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MOMNBITKM KIacCU(PUKAIMM XUMHUYECKUX 3JieMeHToB. l[loHsATHE O
IpyNIax CXOAHBIX 3JEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMENbHBIE METaIbI,
raJIOTeHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00Pa3yloT aM(OTEPHBIE OKCH/IBI
Y TUJIPOKCHUJIBL.

Ileprognyeckuit 3akoH. Ilepuonuyeckas cucremMa XuMHYECKUX JIEMEHTOB /.
U. Menneneera. KopoTkonepuoaHas W JJUMHHONEpUOIHAs  (OPMBI
[Tepuonnueckoii cucrembl xumudeckux sneMeHToB . M. Menaeneesa. [leproabl
u Tpynnbl. OU3NYECKUM CMBICH IOPSAIKOBOTO HOMEpPA, HOMEpPOB IlepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIIEKTPOHHBIX  000JI0YEK aToMOB IMepBbIX 20 XUMHYECKUX 3JIEMEHTOB
[lepnognueckor cucremsl [[. M. MenneneeBa. XapakTepucThKa XHUMHUYECKOTO
AJIEMEHTA IO ero noyoxeHuro B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paguyca aTOMOB XHMMHMYECKUX 3JIEMEHTOB,
METaJUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 IPYIIaM U IEPUOAAM.

3nauenue [leproanueckoro 3akoHa u [leproauueckoil CUCTEMbI XUMHUYECKHUX
DJIEMEHTOB I pa3BuTUA Hayku W npaktuku. . M. MenneneeB — yd€Hbld U
IPAKIaHUH.

Xumnyeckasi cBs3b. KoBaneHTHass (HOJSIpHAsT M HEMNOJSpHAast) CBA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX JJIEMEHTOB. MIOHHAs CBA3b.

Crenenp  oxkucieHus.  OKHCIHUTENIBHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Ipouecchl OKUCIIEHHs M BOCCTAHOBIIEHHs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAJJIOB, B3aWMOJEHCTBUE
TMAPOKCHJA IMHKA C pPACTBOPAMU KHUCJIOT W INEJIOYEH, IPOBENECHHE OIIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBI  OKUCIUTEJIBHO-BOCCTAHOBUTENIBHBIX  PEaKIMA
(ropeHue, peaklnuy pas3ioKeHHsl, COEIUHEHUS).

Mesicnpeomemmuboie céa3u



Peanmmszannst MeXNpEeIMETHBIX CBSI3€M NpPH HM3yYEHUM XMMHUU B 8§ Kjacce
OCYIIECTBIISIETCS. 4Y€pe3 MCIOJIb30BaHUE KakK OOLIMX EeCTECTBEHHO--HAYUYHbBIX
NOHATUM, TAK W MOHATUH, SBISAIOIINXCSA CUCTEMHBIMU JUISI OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOT O [IUKJIA.

OO011Me ecTeCTBEHHO--HAYyYHbIE MOHATHS: HAYYHbIN (pakT, rTUnoTe3a, TEopus,
3aKOH, AaHaJIW3, CHHTE3, KIacCUpUKalus, NEpPUOJAUYHOCTb, HAOIIOJEHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI,
PaANOAKTUBHOCTh, MOJIEKYJIA, 3JEKTPUUYECKUN 3apsij, BEUIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHME BEILECTBA, Ta3, (PU3MYECKUE BEIUYUHBL, EIUHUIIBI
U3MEPEHHUs, KOCMOC, TUTAHETHI, 3BE€3/1b1, CoHIIE.

buonorus: hotocuntes, qpixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpAIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE NCKOIAEMBIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XMuMHUYeECKas peakuus

[lepnognueckuit 3axoH. [leproauyeckas cucremMa XUuMAYECKUX JIEMEHTOB /.
N. MenneneeBa. CTpOEHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUH CBOMCTB
XUMHUYECKUX D3JIEMEHTOB IIEPBBIX TPEX IEPUOAOB, KaJIWs, KaJIbLHUSI MU HX
COCAUHEHUM B COOTBETCTBUU C IIOJIOKEHHEM »JyeMeHTOB B Ilepuomuyeckoi
CHCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHne BelecTBa: BHABI XUMHUYECKOM CBS3U. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOWMCTB BEILIECTBA OT TUNA KPUCTALNIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanuus 1 HOMEHKIATypa HEOPraHUYECKUX BEIECTB. XUMHUUECKHUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX
COEIMHEHNN, TEHETUYECKas CBSI3b HEOPTAaHNYECKNX BEILECTB.

Knaccudukanus XuMUYECKHX PEaKLMi MO pa3InyHbIM IpU3HAKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEUIECTB, MO TEIUIOBOMY 3(p(dexTy, o
U3MEHEHUIO CTETEHENW OKHCIEHUS XUMUYECKUX 3JIEMEHTOB, IO 00OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHJAOTEPMUUYECKUE PEAKLUU, TEPMOXUMUYECKHE
YPAaBHEHUS.

[Tonsitue o ckopoctu xumuyecko peakuuu. IloHsTue 00 OOpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakuusx. [loHATHe O rOMOreHHBIX U reTepOreHHbIX
peakumsx. [lonstue o karanmse. [loHATHE 0 XMMHUYECKOM paBHOBecHU. DaKTOpHI,
BIIMAIOIIME HAa CKOPOCTh XUMHYECKOW PEAKUUH W TOJIOKEHHE XHMHUYECKOIO
PaBHOBECHSL.

OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH,  AJIEKTPOHHBIM  OanaHc
OKHUCIIMTEIBHO-BOCCTAHOBUTENBHOW  peakuuu.  CocTaBileHME  ypaBHEHHHU



OKHUCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAaKUUd C  HCIOJb30BAHUEM  METOJIa
3JIEKTPOHHOI'0 OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMHU. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonel, aHrMoHbl. MeXaHW3M JUCCOLMAIIMM BEUIECTB C Pa3jIM4YHBIMU BHIAMH
XUMU4ecKol cBs3u. CteneHs aucconnanuy. CYIIbHBIC U CTa0bIe SJIEKTPOJIHTHI.

Peakuuu nonHoro oOMeHa. YcinoBHs MPOTEKaHUs peakluii HOHHOTO OOMeHa,
IIOJIHBIE W COKpauléHHbIE HOHHBIE ypaBHEHUs peakuuii. CBOWCTBA KHUCIOT,
OCHOBAHHI M COJIEH B CBETE MPEACTABICHUM 00 IEKTPOIUTUUECKON TUCCOLUALINH.
KauecTBeHHbIE peakiiuy Ha MOHBL. [loHATHE O THApONM3E CONEN.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHUE C MOJIEISIMU KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMeTauioB (rpadura W amMmasa), CIOKHBIX BEIIECTB
(x1opuna HaTpusi), UCCIEI0BAaHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peakluu
OT BO3JCHCTBUS pa3IUYHBIX (DAKTOPOB, HCCIECIOBAHUE 3JIEKTPONPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IMIPOLECCAa JUCCOLMALMU KHCIIOT, IIEJIOYed M CoJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTE€pPUAIOB), IPOBEIACHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  TPOTEKAHWS  peakuuii HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIIEJICHME Ta3a, o0Opa3oBaHUWE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMMA
(ropeHne, peaklH pas3lIokKEHUs, COCIUHEHHs), PACIIO3HABAHUE HEOPTaHHMYECKUX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEAKUMHA HAa HMOHBI, pEIICHHE
DKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTtanibl 1 X COeANHEHUS

OOmias xapakTepucThka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTeNeHU OKuciaeHus. CTpoeHue U (U3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWUMHYECKHE CBOWCTBA Ha NpPUMEpE  XJopa
(B3aMMOJEICTBUE C METaUlaM{, HEMEeTallaMH, UIeno4amu). XJIOPOBOAOPO/I.
ConsiHas KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHUE, NPUMEHEHHE. JlencTBue
XJIOpa M XJOPOBOJOPOJA HAa OpraHU3M 4YelOBeKa. BakHeWmume XJIOpHIbI M X
HAXO0XKJEHUE B IPUPOJE.

OOmas xapakrepuctuka 31emMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEeHH OKucieHus. CTpoeHune M (PU3nyeckue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHbIE MOAU(DHUKALIMN KUCIOPOa
U cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBoJopoJl, CTpoeHue, (U3NYECKUe U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnast kucnmora, (uU3MYECKHUE ¢ XUMHYECKHE CBOHCTBa (00mme Kak
NPEICTaBUTENA Kiacca KHUCIOT M cHeruduueckne). XUMUYECKHE PEaKIuH,
JeKale B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOJy4YeHUs CEpHOM KHUCIIOTHI.
[Ipumenenune cepHoi KUCIOTHL. COJIM CEpHOU KUCIIOTHI, KAYECTBEHHAs PEaKIUs Ha



cynbdar-non. Haxoxmenne ceppl m €€ COCAUHEHUH B TMPHUPOJE. XHUMHUECKOE
3arpsi3HEHUE OKPYXKAIOMIeH cpelbl COSAMHEHUSIMU Cepbl (KUCIOTHBIC JTOXKIH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPAICHUSI.

OOmast xapakTepucTHkKa 37eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENICHU OKHUCIICHHS. A30T, paCIpOCTpaHEHUE B TPHUPOJIE,
dbusnyeckue u xumMnueckue cBoictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
bu3nYecKue 1 XUMHUYECKHUE CBOMCTBA, MOJIy4eHHE U npuMeHeHre. Cojii aMMOHUS,
X QU3NYECKUEe U XUMUYECKHAE CBOMCTBA, MpuMeHeHNe. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCIIOTa, €€ TMOoydeHHe, (Pu3ndecKue M XUMHUUYECKHE
cBOMcTBa (00IIME Kak TPEICTABUTENs Kiacca KHUCIOT U crhenuduueckue).
Wcnonb3oBaHue HUTPATOB M COJEM aMMOHHUS B KayeCTBE MHUHEPAIbHBIX
yao0peHnil. XUMHUYECKOe 3arps3HEHUE OKPYIKAIOIICH CpeIbl COSTUHEHUSIMHA a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHHUE BO31yXa, MOYBBI W BOJOEMOB). Docdop,
atoTponHeie Moaudukanuu (ochopa, GuMUEcKHe M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dbochopHas kuciaoTa, GU3NIECKHEe U XUMUIECKUE CBONCTBA,
nosyuenue. Mcnoab3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OpEHUH.

OOmas xapakrepuctuka 31emMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTepHbIE  CTEMECHW  OKWUCIEHHWSA.  YTJIEpOoJ,  aUIOTPOTHBIC
MOMU(UKAIMK, PACHPOCTpaHEHUE B TIPUPOAE, (PUINUECKHE ¢ XHUMHUYCCKHE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriaepona B npuponae. OKcuasl yriepoaa, ux
dbu3nueckue W XMMHUYECKHE CBOMCTBA, JIEWCTBHE HAa JKUBBIE OPraHU3MBI,
MOJIYYCHUE W TMPUMEHCHHE. DKOJIOTHUYECKHE MPOOJIEMBI, CBS3aHHBIC C OKCHIOM
yriepoaa (IV), runore3a rino0aJbHOTO MOTEIJICHUS] KJIMMaTa, MapHUKOBBIN
abdexT. YronbpHas KucinoTa u €€ coiu, uX (PU3nYecKkrue U XMMUYECKUE CBOMCTBA,
noiiyueHue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHa"aTbHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBaX KaK O COCTMHECHHSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJ, TJIUIEPHUH, YKCYCHAsl KUCIIOTA).
[IpupoHbie HMCTOYHUKHU YIIIEBOJOPOAOB (Yrojib, MPUPOJHBIN Ta3, HETH),
MPOJYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY W MPOMBIINIIICHHOCTH.
[TorsiTHE 0 OMOJIOTMYECKH BaXKHBIX BEIECTBAX: JKUPaAX, OCNIKaX, YIIIEBOIaX — U UX
polii B KU3HM 4YelOBeKa. MarepualibHOEC E€IMHCTBO OPTraHUYECKHX |
HEOPTraHUYECKUX COCTUHEHUN.

KpeMHuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npuMmenenue. CoenuHeHuss KpeMmHHsi B mpupoje. OOmue mnpencraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kuciore. CUIMKAThl, UX MCIOJb30BAHKE B
OBITY, B TIPOMBIIIICHHOCTH. BakHEHIIne CTpOUTENbHBIC MaTEpHUAIIbl: KEPAMHUKA,



CTEKJIO, IIeMeHT, OeToH, >kene300eToH. [Ipobaempl 6€30macHOrO HCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

H3yYCHUE 0Opa3I[OB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJISHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI U HAOIIOJEHUE TTPU3HAKOB
WX TPOTEKAHMsI, OMBIThI, OTpaKAIOIIME (PU3MUECKHE U XHUMHUYECKHE CBOMCTBA
raJlor€HOB M HX COEIMHEHH (BO3MOXXHO MCHOJb30BAHUE BUIECOMATEPHATIOB),
O3HAKOMJIEHME C 0Opa3lamMu XJIOPUI0B (TaJOT€HUJOB), O3HAKOMJIEHUE C
oOpazaMmu  cepel © €€ COCAMHEHHAMH  (BO3MOXKHO  HCIIOJB30BaHHE
BUJIEOMATEPHUATIOB), HAOIIOCHUE TIpoliecca OOyTIMBaHUs caxapa MoJ| JeHCTBUEM
KOHIICHTPUPOBAHHON  CEpHOM  KHUCJIOTBl, M3YYEHUE XHMHUYECKHX CBOMCTB
pa30aBIIEHHON CEPHOW KUCIOTHI, IPOBE/ICHNE KAUECTBEHHON peakuu Ha CyibQaT-
WOH W HaOIMIOJeHNEe TMpu3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3UYECKUMHU
cBoiicTBamu a3zota, (ochopa M uX coequHEeHUN (BO3MOXKHO HCIOJIH30BAHKE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (POCPOPHBIX yIOOPEHHM, MOIyYCHHE,
coOMpaHue, pacno3HaBaHWE U HW3YYEHUE CBOMCTB aMMHaKa, IIPOBEJICHHE
Ka4eCTBEHHBIX pEakiuii Ha MOH aMMOHMS U (ochaT-uOH U HM3yUYECHHE MPU3HAKOB
UX IPOTEKAHUs, B3AUMOICICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4eHue MoeIen
KPUCTANIMYECKUX PEIIETOK anmasa, rpadura, dyiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM NPOTHBOra3a, MoJlydeHHe, COOMpaHue, paclo3HaBaHUE U H3YyUYEHHE
CBOMCTB YTJIEKUCIIOTO ras3a, MPOBEJACHUE KAaYeCTBEHHBIX peakIiuii Ha KapOOHAT U
CUJIMKAT-UOHbl W W3YyYEHUE [PU3HAKOB MX TMPOTEKAHUSA, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIePUMEHTAIbHBIX
3a7a4 no TeMe «BaxxHelmme HeMeTaibl U UX COCTUHEHUS.

MeTaJibl M X COeIMHEHUS

OO01as xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
uxX mnoyioxkeHuss B llepuognueckor cucreme Xumuueckux aneMeHtoB J[. H.
MenpneneeBa u crpoeHuss arToMoB. CTpoeHue meTamuioB. Mertainyeckasi CBA3b U
METAUIMYECKAST ~ KPUCTAUIMYECKass  PEMETKA.  DJIEKTPOXUMHYECKUU  psif
HaNpsOKEHUN MeTauioB. OU3NYECKUe U XUMUYECKHe CBOKCTBA MeTayoB. OO0rmime
crocoObl modydeHus: MeTawioB. [loHSATHE O KOppPO3MHM METAJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTajgb, YYTyH, IIOPATIOMHHHM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[lenouHble MeTaJIBL: MOJNOXKEHUE B lleproanyeckoil cucteMe XMMUYECKHX
anementoB /l. M. MenzaeneeBa, CTpO€HHE WX ATOMOB, HAaXO0XKJACHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIBI U



TUAPOKCHUIBI HaTpus U Kaiud. [IpuMeHeHue UIeNOYHBIX METalIOB W HUX
COCIMHEHUM.

[[lenoyHO3EeMENbHBIE METAUIBI MarHuii W KajblWW: TMOJOXKEHUE B
[lepnognueckor cucreme xuMuueckux dimeMeHToB [[. M. MenaeneeBa, cTpoeHue
UX aTOMOB, HaXOXJeHue B mpupoje. Ou3znyeckue U XuMUYECKUE CBOMCTBA MArHUs
U KanblMs. Baxueimme coenuHeHUs KaiblLUs (OKCUZA, THAPOKCHUJ, COJIH).
XécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: TIosioxkeHue B [lepuoaudeckoil cucTeMe XMMUYECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHrMe aTroMa, HaxokaAcHUE B Ipupone. Dusmyeckue u
XMMHYECKHE CBOMCTBA amtoMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHUJA U THAPOKCUAA
AITFOMUHHSL.

Kenezo: nonoxenue B lleproanueckor cUCTEME XUMUYECKUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAXOXAEHHWE B mpupone. Pu3nuecKkue Hu
XUMUYECKHE CBOMCTBA kene3a. OKcHibl, ruIpoKcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOIyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C O0O0pa3llaMl METaUIOB U CIUIaBOB, HUX (PU3MYECKUMH
CBOMCTBaMM, M3yY€HHE  PE3YyJbTAaTOB  KOPPO3UH  METAIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), OCOOEHHOCTEH B3aHMMOJCHCTBUS OKCHJAA
KaJblUsl U HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB XKECTKOW BOJBI, MpOLECCa TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUACOMATEPUATIOB), IPU3HAKOB  IMPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMi HA MOHBI: MArHUs, KaJlblUs, AIFOMUHHMS, IMHKA, JKeJe3a
(I1) u xeneza (I1I), menu (1), HaOarOIEHNE M ONKMCAHKUE MTPOIIECCOB OKPAIIMBAHUS
IUIAMEHU MOHAMHM HAaTpHsl, Kaaus W KajJblMs (BO3MOXXHO HCIIOIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUIA ATFOMUHUSA
Y THUJIPOKCUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 o TeMe «Baxueiiine
METAJJIbI U KX COCUHEHHUS.

XuMus 4 OKpY Kawuas cpeaa

BemecTtBa m marepuansl B IOBCEJHEBHOW XW3HM YEJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuil B ObITy. IlepBas momorurs npu
XUMUYECKUX 0KOTrax U OTPaBIICHHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karolled cpelpl (IpenenbHasi TOMyCcTUMas
KOHIIeHTpanus Beects, aanee — [1JIK). Ponb xumuu B pemeHnn 3K0I0rn4ecKux
pooIEeM.

Xumuueckuii IKCnepumMenm:

U3ydyeHue 0o0pa3loB MaTepuajioB (CTEKJIO, CIJIaBbl METAJUIOB, IOJUMEpPHBIE
MaTepUaIbI).

Meswcnpedmemmnuwie ceasu



Peanmmzannst MeXNpeIMETHBIX CBSI3€M NpPH HM3y4YEHUM XMMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIIOJIb30BAHME KakK OOIIMX €CTECTBEHHO-HAYy4HbIX
NOHATUM, TaK Y NMOHATUH, SBISAIOIINXCSA CUCTEMHBIMU JUISI OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO--HAY4YHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAYyYHBIE TOHATHA: HAY4YHBIA (PakT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIaccu(uKalus, NEPUOAUYHOCTh, HAOIIOEHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJEIb, SIBJICHHE, ITAPHUKOBBIN
3 deKT, TEXHOIOTUSsI, MaTEPUAITBI.

®duszrka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI,
PaJNOAKTUBHOCT, MOJIEKYJIa, DIIEKTPUYECKUM 3apsn, IIPOBOJIHUKH,
NOJYIPOBOJHUKH, JHUINEKTPUKH, (OTOINEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHHE BEILECTBA, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAIUIMYECKAs
pemeTKa, CIuiaBbl, (PU3MYECKUE BEIUYUHBI, €IUHULBI U3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAJIbHBIC
y100peHusi, MUKPORJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadms: armocdepa, ruapocdepa, MHUHEpAIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE NCKOIIAEMbIE, TOITMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA IHNPOI'PAMMBI 110
XNUMHMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIEro
00pa3oBaHMs JTOCTUTAIOTCS B XOJ€¢ OOY4YCHUS XWMHH B CIWHCTBE y4EeOHOU H
BOCIIUTATEIBHOUN JEATEIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMHU
COLMOKYJIBTYPHBIMM M JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSIMHM, NPHHSATHIMU B
oOmiecTBe mMpaBUJIaMH M HOPMaMU TOBEACHUS M CIIOCOOCTBYIOT TpoIleccam
CaMOTIO3HAHUs, CAMOPA3BUTHS U COLMATHM3AINH 00YJarOIINXCS.

JIM4HOCTHBIE  pe3yNbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOJICTBOBaTbCSI CUCTEMON  TO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAIlUHd U
pacIIMpEeHUe OIbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) IaTPHOTHYECKOT0 BOCTIMTAHMS:

IIEHHOCTHOT'O OTHOIIEHHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY
U HAYyYHOMY HACIEIUI0, TTOHUMAaHHS 3HAYCHUS XUMHYECKOM HAYKHM B >KU3HH
COBPEMEHHOT0 00I111eCTBa, CIIOCOOHOCTH BIAAECTh JOCTOBEPHON HH(OpManuen o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpakIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS] O COLMAIBHBIX HOPMAaX M MPAaBWIAX MEXKIUNYHOCTHBIX
OTHOIIICHUHN B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-HMCCIEA0BATENbCKOM, TBOPYECKOM M APYrHMX  BHUAAX
JESATETPHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOW NEATEIBHOCTH TIPH
BBITIOJIHEHUU YYEOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XHMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpoIlecce€ ATOM y4yeOHON AEsATEILHOCTH, TOTOBHOCTH
OIIEHMBAaTh CBOE TIOBEJICHUE U TOCTYIIKM CBOMX TOBApHUIIEH ¢ MO3ULIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIMIECTBE M XMUMHUYECKOW pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIIOLINE
OCHOBY JIJI1 MOHUMAaHUs CYIIHOCTH HAy4YHOM KapTUHBI MUpa, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJABI, B3aUMOCBS3SX YEJIOBEKA C
MPUPOJIHON CPENOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHU IO
XUMHUHU, HEOOXOJIMMBIE IJi1 OOBSICHEHUS HAOIIOJAEMBIX IMPOIIECCOB U SIBICHUM,
MO3HABATENIbHON, MH()DOPMAIMOHHOM W YHUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIPHOM pabOTBI C yYEOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYPOH, JOCTYIMHBIMH TEXHHYECKHUMH CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYyYEeHHIO W TI03HAHHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTP K €aMOOOpa30BaHUIO, TMPOCKTHONM W  HCCJIEAOBATEIbCKOU
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIECHHOCTH U YPOBHS OOyYEeHUS B
JIaTbHEUIIEM;

4) gpopMupoBaHNs KYJbTYPbI 310POBbA:

OCO3HAHME IIEHHOCTU J>KU3HU, OTBETCTBEHHOIO OTHOIICHHUS K CBOEMY
3I0pOBBIO, YCTAHOBKM Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCJCACTBUUA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aIKOr0JIsl, HAPKOTUKOB, KypeHHsI),
HEOOXOJAMMOCTU COOJNIOJIEHUs TpaBUJ O€30MaCHOCTH Mpu OOpalieHuu ¢
XUMUYECKAMH BEIIECTBAMH B OBITY U pEaTbHOU KU3HM,

5) Tpy10BOI0 BOCIIUTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3YyUYECHHIO MTPOPECCUil U Tpyaa pa3IMuHOTO POJa,
YBAKEHHUE K TPYAy U pe3yJbTaraMm TPYJIOBOW NESITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMIPUMEHEHUSI TMPEIMETHBIX 3HAHUW 10 XHMHUHU, OCO3HAHHBIA BBIOOP
WHIMBUAYaAJIbHOW TPACKTOPUHU MPOJOKEHUS 00pa30BaHUs ¢ YUYETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEenHON MpodecCuOHATbHOM JAeSTEIbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B MPO(HEeCCHOHATBLHOM CpeIe;

6) 3K0JI0TrNYeCKOr0 BOCIIUTAHUSA:

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIICHUE K MPUPOJEC KaK HCTOUHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMSI, MIOHUMAHUE 1IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3HYecKOMy M TICUXHYECKOMY 3/I0POBbIO, OCO3HAHHE IIEHHOCTH COOJIOJICHUS
npaBuiI 0€30IMaCHOTO MTOBEICHHUS MTPU PabOTE C BEIIECTBAMU, a TAK)KE B CUTYyaITUsX,
YIPOXKAIOIINX 3I0POBbIO U KU3HU JIFOCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJydaeMble MPU W3YUCHUU XUMHUH, IS
pelIeHus 3aa4, CBSI3aHHBIX C OKPYKAIOILIEH MPUPOAHOU CPENOil, ISl MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYPhl, OCO3HAHUS TJIOOAJIBHOIO  XapakTepa
HKOJIOTUUECKUX MPOOJEM M MyTeW HUX PEIICHUS MOCPEICTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOM U COIMATIbHOMN MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeAMETHBIX pPE3YyJbTAaTOB BBIICIAIOT 3HAYMMBbIC IS
dbopMupoBaHUSI MUPOBO33PEHUS OOIIEHAYYHBIC TTOHATHUS (3aKOH, TEOPHUSI, TPUHIIHIIL,
runore3a, ¢Gakr, cucTemMa, MPoLecC, OKCIHEPUMEHT U JPyroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX IMpEaMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAaHMU U3 3TUX NPeAMETOB (OPMUPOBATH MPEACTABICHUE O ETOCTHOM



HAYy4YHOW KapTHHE MHpa, U YHUBEPCAIbHbIC y4eOHbIC ACHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpbIE OOECHeunBaOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbBHOMY IITAHUPOBAHUIO U OCYIIECTBIICHUIO y4eOHOMU
JeSITETTHHOCTH.

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YueOHbIe el CTBUSA

ba3oBble Jjoruyeckue JeincrBus:

YMEHMsI HUCHOJIb30BaTh MPHUEMBI JOTHYECKOIO MBIIUICHUS IMPU OCBOECHUU
3HAHUW: PACKPBIBATH CMBICI XUMHUYECKUX TMOHATHI (BBIACISITh X XapaKTEpPHBIC
NPU3HAKK, YCTaHABIMBATh B3aWMOCBSI3b C JPYTMMH TOHSTHUSIMH), HCIIOJIB30BAThH
HNOHATHUS JJI1 OOBSICHEHUS OTJENbHBIX ()AKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KJIacCU(UKALMM XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKui,
yCTaHABIMBATh MPUUYMHHO-CJICACTBEHHBIE CBSI3U MEXAY OOBEKTaMH H3y4YCHHUS,
CTPOUTH JIOTHUECKHUE PACCYXKACHUs (MHIyKTUBHBIC, NEAYKTUBHBIC, IO aHAJIOTHN),
JIeNIaTh BBIBOJIBI U 3aKIIFOUCHUS;

YMEHHE TPUMEHATh B IMPOLIECCE IO3HAHUS TMOHATUSA (IIpEeIMETHBIE WU
MeTanpeIMETHbIE), CUMBOJIUYECKHUE (3HAKOBBIE) MOJIEIIU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUU MOJICIIbHBIE MPEACTABICHUS —
XUMHUYECKUU 3HAK (CUMBOJ JJIEMEHTAa), XUMHUYeckas (opMyrna U ypaBHEHHE
XUMHUYECKON PEaKINK — MPU PEIIeHUH y4eOHO-TI03HABATEeNbHBIX 337a4, C y4ETOM
3TUX MOJEJBHBIX IPEACTABICHUI BBIABIATh U XapaKTEpU30BaTh CYILECTBEHHBIC
NPU3HAKU U3YYaeMbIX 0ObEKTOB — XUMUUYECKUX BELIECTB U XUMUUYECKUX PEaKIuil,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPHYMHHO-CICACTBEHHBIE CBSI3M W
POTHUBOPEYHSI B M3y4aeMbIX MPOIIECCAX U SABICHUAX.

Bba3oBble nccienoBaTe/bCKHe 1elCTBUA:

YMEHHE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCH B KAueCTBE WHCTPYMEHTa
MO3HAHMs, a TakXKe B KadecTBE OCHOBBI i (DOPMHPOBAHHS THUIIOTE3BI IIO
IPOBEPKE MPAaBUILHOCTH BBICKA3BIBAEMBIX CYXICHHIA;

OpUOOpEeTEeHNE OmbITa MO IUIAHUPOBAHUIO, OpPraHMU3alMM U MPOBEACHUIO
YUYEHHYECKUX ODKCIEPUMEHTOB, YyMEHHE HaONIoAaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIbHO MTPOTHO3HPOBATh €ro pe3ynbTaT, (popMyaupoBaTh 0000IIEHUS U
BBIBOJIBI TIO Pe3yJbTaTaM MPOBEIEHHOTO OTBITA, UCCIEIOBAHUS, COCTABIATh OTUYET
0 MIPOJIETAHHOM paboTe.

Pabora ¢ undopmanueii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH HH(OPMAIIHIO
Pa3IMYHBIX BUJOB M (POPM MPEICTABICHUSA, MOTyUYaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONyJIIpHAsl  JIUTEpaTypa XUMHYECKOTO COJEpXaHHs, CIpPaBOYHBIC
nocobust, pecypcbl VHTepHETa), KPUTHUYECKHU OLICHWBATh HPOTUBOPEUUBYIO HU
HEJ0CTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHATh Pa3IuIHBIC METOABI W 3aIPOCHI NIPH TOWCKE M O0TOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JIA@HHBIX, HEOOXOJIMMBIX ISl BBITIOJHEHUS
y4eOHBbIX U MO3HABATEIbHBIX 3aJ1a4 OIMpPEAeIEHHOTO THUIa, MIPUOOPETEHUE OIbITa B
00JTacTH  WCTOJIb30BaHUS  WH()OPMAITMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHH,
OBJIQJICHUE KYJbTYpOW aKTUBHOTO MCITOJIb30BAHUS PA3INIHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMpATh ONTUMAIBHYIO (GOpMY Mpe/icTaBlieHUuss HHGOpMAIUN U
WUTIOCTPUPOBATh peIllaeMble 3aJjadydl HECJIOXKHBIMH CXEMaMH, JuarpaMMami,
npyrumu Gopmamu rpaduKu 1 UX KOMOWHAITUSMU;

YyMEHUE UCIIOJIb30BaTh MW aHAJIM3UpPOBaThL B Iporecce Y4eOHOM W
UCCJIeIOBATENLCKON JEATEIbHOCTH MH(POPMAIIUIO O BIUSHUM MPOMBIIIIICHHOCTH,
CEJIbCKOTO XO3SUCTBA W TPAHCIOPTAa HA COCTOSIHUE OKpYXKaroled TpUpOAHON
CpelIbl.

KoMMyHMKATHBHbBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA:

YMEHUSI 3aJlaBaThb BOMNPOCH (B XojA€ Jnuanora W (WIM) TUCKYCCHUHU) TIO
CylIeCTBY  oOcyxaaemMoil  Tembl, (HOpPMYJIUpOBaTh CBOM  MPEIJIOKECHHUS
OTHOCHUTEJIHLHO BBITOJTHEHUS TIPEITI0KCHHON 3a/1a4H;

YMEHUS  TPEJICTaBIATH  MOJYYCHHBIC  PE3yJbTaThl  MO3HABATEIHHOM
NEATETPHOCTH B YCTHBIX M TIMCBMEHHBIX TEKCTaX; JeNaTh IPE3CHTAIIHIO
pPEe3yIbTAaTOB BBHITIOJIHEHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1abOpaTOpPHOro OIbITA,
1abopaTopHOI pabOTHI MO UCCIIEOBAaHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOEKTA);

yMEHUSI Y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEIILHOH W HMCCIIENOBATEIbCKOW  JEATEIBHOCTH TPU  PEIICHHUH
BO3HHMKAIONIMX TPOOJIEM Ha OCHOBE yduéTa OOIIMX HMHTEPECOB W COTJIACOBAHMS
no3unui (00CyXaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE HITYPMBbD», KOOPIUHAIIUS
COBMECTHBIX JICHCTBUM, OIpEJeIeHUe KPUTEPUEB 10 OICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eiicCTBHUS:

YMEHUE CaMOCTOSITEJIbHO ONpENEeNsATh LENu JCSTEIbHOCTH, IJIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JesITeNIbHOCTh, BEIOMpaTh Hanbosiee 3EeKTUBHBIE CIOCOOBI PEIICHUs yUeOHBIX H
MO3HABATEILHBIX 3a7a4, CaMOCTOSTEIBPHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QJITOPUTM JCUCTBUM IIPU BBINOJHEHUM 33aJaHUA C  Y4ETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OIICHMBATh COOTBETCTBHE IOJYYEHHOTO pe3yibTaTa 3asBICHHOM II€JIH, YMEHHE
WCITIOJIB30BATh M AaHAIM3UPOBATH KOHTEKCTHI, TIPEJIaracMbIe B YCJIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00s3aTEIBHOTO
coliepaHusl, YCTAaHOBJIEHHOTO JaHHOW (enepanbHO paboueil Mporpammoi,
BBIICIITFOT: OCBOCHHBIE OOYYaIOIIUMHKCS HAy4YHBIC 3HAHUS, YMCHHS W CITOCOOBI



NEUCTBUN, crenupuIecKkue I MpPeAMETHOW o007acTH  «XUMHUS», BHUIBI
JNEATEIbHOCTH 1O  [OJYyYEHUI0O HOBOIO  3HAHMWS, €ro HHTEPIPETALNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYAIIUSX.

K xonIty oOydenus B 8 kiiacce mpeIMETHBIC pe3yIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIITNXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHUI: aTOM, MOJEKYJa,
XUMHUYECKUM BJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpO/IHAs YU HEOJAHOPOHAs), BAJICHTHOCTh, OTHOCUTEIbHAsI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIPHAS Macca,
MaccoBas J0JIsi XMMHUYECKOTO JIEMEHTa B COCIMHEHHUH, MOJISIPHBINA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJb, SJIEKTPOOTPUUATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMUYECKasl peaknus, KIacCU(UKAIUS PEaKIUi: peaKIuu
COEMHEHUSI, PEAKIIUU PA3JIOKEHHUSI, PEaKIMU 3aMEIICHHUs, peaKIui 0OMeHa,
9K30- U DHJIOTEPMHUYECKUE PEAKLMH, TEIUIOBOM 3(P(EeKT peakuuu, sapo
aToMa, AJICKTPOHHBIN CJIOW aToma, aTOMHasi OpOuTalb, pajguyC aroma,
XUMUYECKasi CBA3b, MOJIIPHAS U HEMOJSpHAs KOBAJEHTHAs CBSI3b, MOHHAs
CBSI3b, HOH, KATUOH, AaHWOH, pAacTBOpP, MAacCOBas [OJS BEIIECTBA
(mpolieHTHAas! KOHIIEHTpAIUs1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHSATUM U
MPUMEHSTh 3TH NOHATHUS IPU OMMCAHUM BEIIECTB U X MPEBPALLICHUII;

e HCIOJB30BaTh XHUMHUYECKYIO CHUMBOJHUKY [UJIsi COCTaBieHUs (opmyl
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

e OIpPENETATh BAJIGHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCAUHEHMUSIX,
CTENEHb  OKHUCIEHHUA  DJIEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCy COEOUHEHHM II0
dbopmynam, BHJ XUMHUYECKOW CBA3M (KOBAJICHTHAsT M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci [lepuonnueckoro 3akonHa JI. M. Menneneena:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT MX mojiokeHus B Ilepuonnueckoil cucreme,
3aKOHOB COXPaHEHHsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHAa ABOTrapo;

e ONMCHIBATH W XapakTepu3oBaTh TabmuuHyro Gopmy Ileproamaeckoit
CHUCTEMbl XHMHYECKHX DJEMEHTOB: pa3nyaTh T[OHITUS «IJIABHAs
noarpymnmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnma)y, manbsie u
OOJBIIME TIEPHOJIBI, COOTHOCHTH OO0O3HAUCHUS, KOTOPHIE HMEIOTCS B
tabnmume «llepuogmdeckass cucrema XuMHYeckux dsmeMmentoB J[. U.
MenneneeBay C YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB | 3apsj s1pa, oOIiee YUClIo SJIEKTPOHOB
U pacIpeIeNICHUe UX 0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTaHHMUECKUE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YMCIy U COCTaBy YYacTBYIOUIUX B PEaKIUu
BEIIECTB, M0 TETJIOBOMY 3(PPEKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/asi ONMUCAHUE TPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUA XUMHUYECKHX MpEeBpalicHUuid B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJIO XUMHUYECKOTO JJIEMEHTa M0 (opMysie COeAUHEHUS,
MacCoOBYIKO JIOJIO BEIIECTBA B pPAcTBOpPE, MNPOBOAUTH PACUYETHI IO
YPaBHEHUIO XUMUUYECKOUN peaKIny;

MPUMEHSTH OCHOBHBIE ONEpPAlUd MBICITUTEIBHON JIEATEIbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 00O0OIIEHHE, CUCTEMATU3AINIO, KIacCU(DUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBSI3E€U — JUIsl MU3Yy4YCHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIUil, €CTECTBEHHO-HAyYHBIE METOJIbI
NO3HaHUs — HAOMIOJEHNE, W3MEpPEHHE, MOJCIUPOBAHHUE, SKCIIEPUMEHT
(peanbHBIN 1 MBICTICHHBIN);

clenoBaTh ~ MpaBWjaM  TOJb30BaHHUS ~ XUMHUYECKOM  TOCYAOM U
7abopaTOpHBIM 00OpYIOBaHWEM, a TakKe TpaBWiIaM OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUMSMH TIO BBHITIOJTHEHUIO
7a00paTOPHBIX XUMUYECKHX OTBITOB 110 TIONYYCHHIO M COOWpaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJOpOJa M KHUCJIOPOJAA), MPUTOTOBJICHHUIO
pAacTBOPOB € OMPEACIEHHOW MAacCOBOW HOJIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh W TPOBOJUTH  XUMHUYECKHAE  OKCIEPHUMEHTBHI  II0
pPacno3HaBaHUIO PACTBOPOB LIENOYEH U KUCIOT ¢ MOMOUIBIO UHANKATOPOB
(;makmyc, heHondTanent, METUIIOPAHXK U APYTHE).

K xonIy oOydenus B 9 kiacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

pPacKpbIBaTh CMBICJ OCHOBHBIX XHMHUYECKMX IIOHATHH: XUMHWYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEILECTBO,
CJI0’KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHCJICHHUS, XUMUYECKasl PeaKkysi, XMMUUYECKasl CBs3b, TEIJIOBOM 3(PeKT
peakiuu,  MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DIEKTPOIUTH,
HEDJIEKTPOJIUTHI, AIEKTPOIUTUYECKAS IHCCOLMALMSA, PEAKIMH HOHHOTO
oOMeHa, Karajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMblE W



HEOOpaTUMbIE pEaKIMK, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC —PEAKITHH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE, AJIJIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKas CBSI3b (KoBaJICHTHas, WOHHAs,
MeTaJTn4YecKas), KpucTaluinyeckasi peéTka, Koppo3usi METaIOB, CILIABbI,
CKOpPOCTh XMMHUYECKOW pPEaKIMH, MPEJAeIbHO JIOMYyCTUMAasl KOHIIEHTpaIUs
ITJIK BemiecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHMYECKUX TOHIATHUH H
MPUMEHSTh 3TH NOHATHUS IPU OMMCAHUM BEIIECTB U X MPEBPALLICHUII;
WCITOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JUISS COCTaBJICHHS (HOPMYJ
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

ONPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCAUHEHUSX PAa3JIUYHOTO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJIacCy COEIMHEHHM 1Mo (opMyliaMm, BUJ XUMHYECKOU
CBsI3U (KOBAJCHTHAsl, WOHHAs, METAJJIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsj MOHA 10 XMUMHYECKOW (hopmyJsie, XapakTep cpeanl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUW, THI KPUCTALNTMYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbichn llepuomnueckoro 3akona JI. M. MengeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHWE: OINKUCHhIBAaTh U XapaKTEPU30BaTh
tabnmuunyio (Gopmy Ileprogmdeckoil CHCTEMBI XUMHUYECKHUX 3JIEMCHTOB:
paznuyaTh TMOHATHUS «TJIlaBHas mnoarpynna (A-rpymmna)»y U «1moOodHast
noarpynmna (b-rpynma)», manbie ¥ OOJBIIME TEPUOJBI, COOTHOCHUTH
0003HaUCHUS, KOTOPHIE WMEIOTCI B IEPUOJAMYCCKOW Tadiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKaMH  CTPOCHHUST  aTOMOB  XHMHYECKUX
ANIEMEHTOB (COCcTaB MW 3apsia  sijpa, o0mmee dYHCIO DIEKTPOHOB U
pacmpesiefieHne HUX 0 DJIEKTPOHHBIM  CJOSIM), OOBSCHATH O0OIIHe
3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB J3JIEMEHTOB U UX COCAUHEHUW B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYII ¢ YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTaHHMUECKHE BEIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy M COCTaBY YYacCTBYIOIIMX B peaKlUu
BEIIECTB, MO TEIJIOBOMY 3 (dEKTy, 0 U3MEHEHHUIO CTEIEeHEeW OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepPU30BaTh (OMHUCHIBATH) OOIMIME W CHEHUPUICCKAEC XUMHUUYCCKUC
CBOWMCTBA TMIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKOAs OINUCAHHE
NpUMEpPaMH MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHHUM COOTBETCTBYIOIIMX
XUMHYECKUX PEAKLINN;

COCTaBJIATh YPAaBHEHUS DJEKTPOJUTUYECKOM JAUCCOIMAIMUA  KHUCIIOT,
HIEJI0YEH U COJIEH, OJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMII HOHHOTO



oOMeHa, ypaBHEHHsS peaklMid, MOJATBEPKIAIONINX CYyIIECTBOBAHUE
TE€HETUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTb OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX  pEeaKLUui
MIOCPEACTBOM COCTABIIEHUS SJICKTPOHHOTO OajaHca STUX PEaKIuii;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH IIPOTEKAaHUS XUMHUYECKHX IPEBpAIllEHUN B Ppa3InUHbIX
YCIIOBUSIX;

BBIUUCIISTH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJI0 XHWMHYECKOTO OJJIEeMEHTa Mo ¢opMysie COCAUHEHHUS,
MaccoBYIO0 JOJI0 BEIIeCTBAa B pacTBOpPE, MPOBOAUTH pPacu€Thl IO
YPaBHEHHUIO XUMHUUECKON peaKIH;

coOirogaTh  MpaBWia  TOJNB30BAHHUS ~ XMMHUYECKOM  TMOCYIO0M |
7a00paTOpHBIM  O0OpPYNOBaHWEM, a TaKXE TMpaBWia OOpaleHus C
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIMSMHU 1O BBIMOJIHEHHIO
71a00paTOPHBIX XMMHMUYECKHUX OIBITOB IO IMOJYYEHHIO U COOMPAHMIO
ra3o00pa3HbIX BELIECTB (aAMMHaKa U YTIEKUCIIOro ras3a);

OPOBOAUTH  PEAKIUHU, TOATBEP)KAAIONINE  KAuYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OINBITHBIM MyTEM XJIOPHUA-, OPOMUI-,
uonua-, kapoonat-, Qocdar-, cunmukar-, cynbdar-, THIPOKCH]I-HOHBI,
KaTUOHbl AMMOHHUS M MOHBI HM3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HEOPraHMYECKUX BEILECTB;

PUMEHSATH OCHOBHBIE OTIEPAIlMU MBICTUTEILHON JAESITeTbHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, 0000IIeHne, CHUCTEMATH3AIUIO, BBISBICHUE
IPUYUHHO-CIIEICTBEHHBIX CBS3€M — JJI1 M3Y4YE€HUsI CBOMCTB BELIECTB U
XMMHMUYECKUX PEAKIHI, €CTeCTBEHHO-HAayYHbIE METOJbl IIO3HAHUSA —
HaAOJI0IeHUEe, U3MEPEHHUE, MOJAEIUPOBAHUE, HKCIEPUMEHT (peasibHbIi U
MBICJICHHBIN).



TEMATHYECKOE IIVNTAHUPOBAHMUE

8 KJIACC
KoaundecTBO yacoB
Ne HaunmeHoBaHMe pa3aesioB U TeM DJIeKTpOHHbIe (I (ppoBbIE)
Kontpoabnsl | IIpakTuyeckn
n/m NporpaMmbIl Bcero o0pa3oBaTejibHbIE pecypchl
e padoThI e padoThbI
Pasznen 1. IlepBoHayajibHbIe XUMHYECKHE TIOHATHS
Xumust — BakHasg 00/1aCThb
. bubmmorexa [JOK
1.1 €CTECTBO3HAHUS U IPAKTUYECKON 5 2
https://m.edsoo.ru/7f41837¢
NIESITEILHOCTH YEI0BEKa
bubnuorexa [JOK
1.2 B 15 1
CHICCTRA 1 XHMITHECKHE peartiu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxkHeiimue npeacTaBuTe M HEOPraHUYeCKUX BelleCTB
51 Boznyx. Kucnopon. [Tonsitue 06 6 bubmmorexa [JOK
’ OKCHIax https://m.edsoo.ru/7f41837¢c
) Bognopona.Ilonarue o kucnorax u 2 | bubnuoreka LIOK
’ COJISIX https://m.edsoo.ru/7f41837¢
3 Bona. PactBopsr. [lonsitue 06 5 1 1 bu6mmoreka [IOK
’ OCHOBAHUAX https://m.edsoo.ru/7f41837¢
r4 OCHOBHBIE KJIaCChl HEOPraHMYECKHUX 1 1 1 bu6mmorexa LIOK
’ COEIMHECHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasznen 3. Ilepuoanyecknii 3axkon u [lepuoguyeckas cucrema
Xumunyeckas cBs3b. OKHCINTEIHHO-BOCCTAH

xummnuyecknx 31emMenToB . U. MenaeneeBa. CTpoeHue aToMoB.

OBUTC/IbHbBIC PCAKIIUHA

3.1

[Tepuoanueckuii 3aKOH U

7

bubmuorexa [JOK



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

[Tepnonnueckas cucrtema
XUMHUYECKUX djieMeHToB /. 1.
Menpene-eBa. CTpoeHHE aToMa

https://m.edsoo.ru/7f41837¢

19 Xumuueckas cBsi3b. OKUCIUTEIbHO- 3 bubmmorexa [JOK
BOCCTAHOBHUTEJIbHBIEC pEaKLINU https://m.edsoo.ru/7f41837¢
Hroro mo pasneny 15 Etltdpi?/ﬁfﬁgn?/ff4183 7
PeszepBHoe Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3iesioB 1 TeM uu¢poBbIe
Ne /i P Koutposabh IIpakTHyeck (mbp )
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoThbl
pecypcsl
Pa3neu 1. BemmecTBO M XUMH4YecKHe peakuu
L1 IToBTOpenue u yriry0iaeHue 3HaHUH 5 | bu6mmorexa LIOK
' OCHOBHBIX pa3JIeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnmnoreka [IOK
’ peaKImii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS JUCCOLAALIUS. 2 1 1 bu6mmorexa LIOK
’ XHUMHYECKHE PEAKLIUN B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. Hemera/uibl M MX cOeIMHEHUS
71 OO011as xapaKTepUCTHKA XUMHYECKHUX 4 1 bubnmoreka [IOK
’ anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11as xapaKTepUCTHKA XUMHUUECKHUX
22 BHGMGHTOI};) VIAli)r nnel. Cepa u eé 6 buomorexa LIOK
’ PYIH5L. &P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OOm1ast XapaKTepUCTHKA XUMHYECKIX
23 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 bubmorexa OK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO11as xapaKTepUCTHKA XUMHUECKHUX
24 aneﬁeHTos IVAli)r HOIbl. YIiepod u 8 1 2 buGnuorexa LIOK
' . PYTHEL P https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEAUHEHMS



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

Hroro no pazneny 25
Pa3pen 3. MeTaJlIbI M X cCOeIMHEHUS
. bubmorexa [IOK
3.1 §) 4
Qe CBOHCTBA METaILIOB https://m.edsoo.ru/7f41a636
. bubmorexa [IOK
32 B 16
aXKHEHUIINEe METaJUIbl U UX COSIUHEHUS hitps://m.cdsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:kawuas cpeaa
4.1 BemecTBa 1 MaTepHalsl B JKU3HH YEJIOBEKA 3 bubmorexa HOK
’ = p https://m.edsoo.ru/7f41a636
Hroro no paznemny 3
PesepBHOE Bpems 3 bubmorexa OK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Kouau4vecTBO yacoB DJIeKTPOHHBbIE
JlaTa
Ne T Konrtpou IpakTuue uudposkie
eMa ypoka usyyde
n/n Bcero bHbIE cKHe st o0pa3oBaTe/ibHbIE
padoTsbI padoTsI pecypcsl

1 [Ipenmer xumuu. Posib XuMuu B KU3HU 1 bubnmoreka [JOK
gyenoBeka. Madopmarus o mpodeccusx, https://m.edsoo.ru/ff0d210c
CBSI3aHHBIX C MTPEAMETOB « X UMM

2 ITonsiTvie 0 METOIaX MO3HAHUS B XUMHHU 1 bubmotexa [IOK

A https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padora Ne 1 «IIpaBuia paboTb
N bubmorexa [IOK
3 B J1Ja0OpaTOpUH U MPUEMBI OOpAIICHHS C 1 1
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)

4 YucTele BemiecTBa ¥ cMmecu. CriocoObl | bubmorexa [IOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «Pa3nenenue

5 cMecel (Ha IpuMepe OYMCTKH MOBAPEHHON 1 1 bubmorexa OK

pHMEp P https://m.edsoo.ru/ff0d28c8
COJIN )»
bubmmorexa [JOK
6 A 1
TOMBLH MOJICKYIIBL https://m.edsoo.ru/ff0d2a6¢

7 XUMUYECKHUE HIEMEHTHI. 3HAKH (CHMBOJIBI) | bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIIOKHBIC BEIIECTBa 1 buGmorexa OK

P - https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MONEKYJISIPHOE YUCHHUE 1 bubmmorexa [IOK

YHAPHOE Y4 https://m.edsoo.ru/ff0d2d50
10 3aKOH NOCTOSHCTBA COCTAaBa BEIIECTB. 1 bub6mnorexa [IOK



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

Xumunueckas popmyna. BaaeHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMUYECKUX IJIEMEHTOB
1 OtHOcHTENbHAS aTOMHAs Macca. bubmorexa [IOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 105151 XMMUYECKOT0 3JIEMEHTA B bubnmoreka [IOK
COEIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemecta. Mosb. Mossipras bubnmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUE U XUMUYCCKHUE SIBIICHUSL. bubmorexa [IOK
XumMmuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycaoBusi NpOTEKAHUS bubnmoreka [IOK
XUMHUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MacChl BEIIECTB. bu6mmorexa LIOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruucnenus koamyecTBa, MacChl BEILIECTBA bubnmoreka [JOK
110 YPaBHEHHSIM XUMHUYECKUX PEaAKIINI https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMuueckux peakimit
18 (coe I/IHqE):HI/IHH A3JIOKEHUSA 3a1vrl)e GI:II/IH bubmorexa OK
A P > SAMCTIEHI, https://m.edsoo.ru/f0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 SHIUKIONEIUCT 0606yq EHUE U bubmorexa OK
t AHCT: m\, https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIus 3HAHU I
20 KonTponbnas padora Nel o teme «BerectBa bubnmoreka [JOK
A XUMUYECKHUE PEAKLIAM https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 KI/IC?I}(I) 0J1 — DJIEMEHT U IIPOCTOE Beﬂ}:ZTBo bubmorexa [IOK
poA P - ' https://m.edsoo.ru/ff0d448e

O30H



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

dusznyeckue ¥ XMMHUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuK OKUCIICHUS, TOPEHNE) bubmmorexa [IOK
poaa {peartt > TOPCHHE). hitps://m.edsoo.ru/f0d4614
[TonsaTre 06 oxcumax
Croco0B! IOJIyUYEHHST KUCIIOPOJa B
23 J1abopaTopuu Zq Il OMI)IIHJIGHIEIOI([:TI/I Bubmaorera IIOK
paTop p ) https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoia
TemnmoBoii 3 GEeKT XUMHUYSCKOM PEaKIIUH,
b peakdl bubmmorexa [JOK
24 MOHSTHE O TEPMOXUMHUYECKOM YPaBHEHUH,
https://m.edsoo.ru/ff0d4790
9K30- U YHIAOTEPMUUYECKHUX PEAKIIHSIX
TommmBo (HedTh, Yroab U METaH).
25 3ar ;13H61§He(?303 yra COCOOBI gro Bubmorexa ITOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEeIOTBPAILLICHUS
IIpakTryeckas padora Ne 3 o Teme
26 «I§OJ1 €HUE U 5061/1 aHue KUCIIOpoaa buGnuorexa LIOK
ya . p poaa, https://m.edsoo.ru/ff0d4ac2
M3Yy4YEHUE €ro CBOMCTBY»
7 Bomopoa — anemMeHT 1 IpocToe BEIEeCTBO. bubmmorexa [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)% PuznuecKre 1 XMuMUYECKHE CBOMCTBA bubnmoreka [JOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 TToHsTre 0 KUCIIOTaX U COJISIX Bubmorexa ITOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObl moTy4eHus BOOpO/ia B bu6mmorexa LIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o Teme
31 «I§OJ1 €HUE U 5061/1 aHue BOIOpoIa buGnuorexa [IOK
i o P AOpOAa, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY»
b K
32 Monsipabiii 00bEM ra3oB. 3akoH ABOraIpo nomotexa O

https://m.edsoo.ru/ff0d542¢



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

Breraucnenus O6’béMa, KOJIN4YCCTBA BCIICCTBA

33 rasa Io ero U3BECTHOMY KOJIMUECTB bubnnorexa [IOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA U 00bEMY
Brruncnenus 06bEMOB ra3oB 10 ypaBHEHHUIO
34 €aKI[MH1 HAa OCHOBE 3aKOHA 00BEMHBIX buGnuorexa [IOK
P ¥ https://m.edsoo.rw/f0d5708
OTHOIIIEHUH Ta30B
35 duznyeckre 1 XUMHYECKIE CBOMCTBA BOJIBI buGnuorexa [IOK
s https://m.edsoo.ru/ff0d587a
bubmmorexa [JOK
36 CocraB ocnoBanuii. 1o e 00 aTropa
TaB OCHOBAMH T HHARATOpax https://m.edsoo.ru/ff0d59¢2
Bopna xak pacrBoputens. Hacwimenasie 1
37 HEHaChI epHHI)Ie paCTBO bI. MaccoBas 107s bugmorexa HOK
H PACTBOPHL. A https://m.edsoo.ru/f0d5b40
BEILIECTBA B PaCTBOpE
[TpakTuyeckas padora Ne 5 o Teme
38 «[IpuroroBiieHre pacTBOPOB C OIPENECIEHHON bubnnorexa [IOK
P o o P p bl https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA»
19 KonTponbnas padota No2 mo teme bubnmoreka [JOK
«Kucnopoa. Bogopoza. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcusl: coCTaB, KIacCH(PUKAIHS, bu6aunorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHUE CBOMCTBA
bubmmorexa [IOK
41 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHIOB
4 OcHoOBaHHUS: COCTaB, KJIaCCH(PUKAIHS, bub6mnorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
143 IlosrydyeHne n XuMu4eCKre CBOWCTBA bu6mmorexa LIOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bub6mnorexa [IOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenue u XMMHUYECKUE CBOMCTBA KHCIIOT bubmorexa [IOK
v https://m.edsoo.ru/ff0dfee2
46 Counu (cpeHue): HOMEHKIJIATYpa, CIOCOOBI bubnmnoreka [IOK
IIOJIy4€HUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padbota Ne 6. Pemenue
47 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnmnoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
43 ['eneTnueckas cBsI3b MEXY KJIaCCAMHU bubnmoreka [JOK
HEOPraHNYECKUX COCTUHEHUIN https://m.edsoo.ru/00ad9a50
bubmoreka [IOK
49 O06001IeHre U cUCTeMaTU3aIKs 3HAHUI
- . https://m.edsoo.ru/00ad9cb2
50 KonTponbnas pabota Ne3 mo reme "OcHoBHBIE bubnmorexa [IOK
KJIACChl HEOPTraHUYECKUX COeAUHEHHUH" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKY KIacCUPUKAITUU
51 XUMHYECKUX 3JIeMEeHTOB. [loHsATHE O TpyImax bubmorexa OK
' Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u llepuoanueckas
P P bubmoreka [IOK
52 CHCTEMA XUMHYECKUX 31eMeHToB /JI. U.
https://m.edsoo.ru/00adas52c
Menneneera
53 [Iepuospl, rpyInbl, HOATPYIIIBI bubmorexa OK
PHOJEL, TPYITHIEL, HOATPYT https://m.edsoo.ru/00ada52¢
54 Crtpoenue aromoB. CocTaB aTOMHBIX SIZIED. bubnmnoreka [IOK
H3oTorbl https://m.edsoo.ru/00ada342
CtpoeHue 31IeKTPOHHBIX 000I0YeK aTOMOB
. bubnmoreka [JOK
55 anemMeHToB [lepuonnueckont cucremsr /. .

MeuneaeeBa

https://m.edsoo.ru/00ada6bbc
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XapaKTepI/ICTI/IKa XUMHNYCCKOI'O 3JICMCHTA I10

bubmmorexa [IOK

56 II 7
ero nojokeHuto B [lepuoauueckoit cucreme hitps:/m.cdsoo.ru/00adag24
. 1. MenneneeBa
3Hauenue Ilepuoanyeckoro 3aKoHa st
57 a3BUTHS HA pI/I If npaktuku. . U ! bubmorexa OK
p YK . p . I https://m.edsoo.ru/00ada96e
MeneneeB — y4€HbIi, IEAAror U rpaxaaHuH
58 DNEeKTPOOTPHUIIATETLHOCTH AaTOMOB bubnmnoreka [IOK
XUMHUYECKHUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmorexa [IOK
59 4!
OHHAT XHMITAcCkas cBASH https://m.edsoo.ru/00adac34
60 KoBanienTHAas mOJIsIpHAsE XUMUYECKasI CBSA3b buGnnorexa [IOK
P https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenoJisipHas XUMHUUIeCKas CBI3b buGnuorexa LIOK
P https://m.edsoo.ru/00adaab9
bubmoreka [IOK
62 C
TCHCHD OKUCTCHIA https://m.edsoo.ru/00adae28
63 OKHUCINTEIHHO-BOCCTAHOBUTEIBHEIE PEAKIINHI buGnuorexa [IOK
peaKtt https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIU buGnnorexa [IOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padora Ned4 o teme «CtpoeHue bubnmnoreka [IOK
aToMa. XUMHUYecKas CBI3b» https://m.edsoo.ru/00adb486
O0001IeHEe U cucTEMAaTHU3alUA 3HAHUI.
bubmmorexa [JOK
66 Kiaccudukanmst OCHOBHBIX KJ1acCOB
. https://m.edsoo.ru/00adb33¢c
HEOPraHUYECKUX COCTUHEHUI
67 O06001IeHNEe U CUCTEMATU3aIIUs 3HAHUM. bubmmorexa [JOK
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIMHT https://m.edsoo.ru/00ad9cb2
68 O060061IeHre U crcTeMaTH3aIvsT 3HAHHIA bubnmoreka [JOK
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9 KJIACC

KosnvecTBo yacos i DJIEKTPOHHbIE
ara
Ne Konrpoas | Ilpakruyec uugposbie
Tema ypoka U3y4eH
n/n Bcero HBbIE KHe 06pa30BaTeJ'[I)HLIe
ust
padoTsbI padoThbI pecypchl
[lepuonnueckuii 3akoH. Ileproanueckas
bu6mmoteka [IOK
1 cUCcTeMa XMMHUYECKUX 3jeMeHToB JI. 1. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHMUYECKUX DJIEMEHTOB IIEPBBIX TPEX 1 bubmorexa OK
https://m.edsoo.ru/00adb6bb
MEpHOJI0B
3 Knaccudukanus u HoMeHKIaTypa ) bu6nmoreka LIOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buipl XMMHYECKOM CBSI3U U THIIBI ) bubmuorexa [JOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbhas padorta Nel o reme
5 «[ToBTOpeHue u yrnyOaeHue 3HaHUI 1 1
OCHOBHBIX pa3/IeIoB Kypca 8 Kiacca
Knaccugukanus XuMu4eckux peakiuuii o bu6nnoreka LIOK
6 1
pa3TAYHBIM TPU3HAKAM https://m.edsoo.ru/00adbeb0
[TonsiTHE O CKOPOCTH XMMHUUYECKON PEAKLUH.
bubmuoreka [JOK
7 [loHsiTHE O TOMOTE€HHBIX U F€TEPOrE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peaKkusax
[loHsiTHE O XUMHUYECKOM PaBHOBECHH.
2 @DakTOpHI, BIUSIOINIME HA CKOPOCTh 1 bubmuoreka [JOK

XHUMHYCSCKOHU pCaKlu A IOJIOKCHUC
XUMHNYCCKOTI'O paBHOBECCHUA

https://m.edsoo.ru/00adc28¢
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OKHCINTEIFHO-BOCCTAHOBUTEIHHBIC

bu6mmoteka [IOK

9
peakunu https://m.edsoo.ru/00adcade

10 Teopust 3IEKTPOAUTHUECKON AUCCOLIMALINH. bubmuotexa [JOK
CunbHbIE U cra0ble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HonHble ypaBHEHUS peaKIuid bubmorexa OK

P peaidt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAaHUM
12 B CBETE MPECTaBICHUN 00 bubmmorexa [IOK
pea = https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKOM JUCCOLUAITUU
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEJICTABICHHUH 00 JICKTPOIUTUICCKON bubmmorexa [IOK
P P https://m.edsoo.ru/00add8b2
JMCCOIMAIN
14 [TonsiTue o runponuse conei bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
15 O06001IeHre U CUCTeMaTU3aIIKs 3HAHUI
- . https://m.edsoo.ru/00addd12

16 [IpakTuueckas padota Ne 1. «Pemenue bubnuoteka [JOK
DKCHEPUMEHTAIBHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
KonTponbhas padorta Ne2 o teme

17 «INEKTPOJUTHYECKAS AUCCOIAALTUS bubmorexa OK

p g HHAHHA. https://m.edsoo.ru/00addec0
XUMHUYECKHE PEAKIIUU B PACTBOPaX»

13 OO11as xapakTepUCTHUKA FAJIOT€HOB. bubnuorexa [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CosisiHasi KMCIIOTA,

19 XHMquCKH: CBOICTBA, MOJy4YCHUE bubmmotexa [IOK

> Oy ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [TpakTuueckas padora Ne 2 o reme bubmuotexa [JOK

«[TonyyeHne COMAHOM KUCTOTBI, U3yYECHHE

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

Breraucnenus no YPaBHCHUAM XUMHUYCCKUX

21 €aKIIMi, eCclIv OJIMH U3 PEarcHTOB JaH B bubmmorexa [OK
P ’ P https://m.edsoo.ru/00ade488
M30BITKE
” OO01mas xapakTepucThKa 1eMeHTOB VIA- bubnnoreka [IOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(MUKAIIUU CEPHI.
23 Haxo;xr;eHHe Cephl I/Iq;é COSI[I/IHGiI/IfI B bubmorexa OK
P . https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKHUE CBOMCTBA CEPbI
24 CepoBonopo/i, cTpoeHue, GU3NYeCKUe U bubmuorexa [JOK
XHMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunbl cepbl. CepHasi KMCIIOTA,
P P . bubmuorexa [JOK
25 (bu3HUYeCKre U XUMUIECKHIE CBOWCTBA,
https://m.edsoo.ru/00adea28
[IPUMEHEHHE
XUMHYECKUE PEAKLIUH, JIEXKAINE B OCHOBE
26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYeHHS bu6nunorexa LIOK
CEpHOU KUCIOThl. XUMHUYECKOE 3arpsiI3HEHHE https://m.edsoo.ru/00adec8a
OKPY>KalOIEeH Cpeibl COEAUHEHUSIMH CEPbI
7 Beruuciienue MacCcoBoii 10J1M BBIXO/1a bubmuorexa [JOK
MIPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO11as XapaKTepUCTHKA HIEeMEHTOB V A-
)% rpynibl. A30T, paCIpOCTpaHEHHUE B bubnuorexa [JOK
npupo/ie, GU3HIECKUE 1 XUMHUCCKHE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHak, ero pu3ndecKre 1 XuMHUECKHe bubnuorexa [JOK
CBOMCTBA, IIOJIyYEHHUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padbora Ne 3 o reme bub6nnoreka LIOK

«HOJIy‘IGHHG aMMH1aKka, U3y4CHue €ro

https://m.edsoo.ru/00adf180
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CBOMCTB»

A3OTHas KUCIIOTa, € Hpru3nyecKue u

bubmuoreka [JOK

31 N
XAMUYECKUE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS
1 B KQUE€CTBE MUHEPAIbHBIX YIOOPEHUI. bubnuorexa [JOK
XHUMHYECKOE 3arpsA3HEHUE OKPYKAIOLIEH https://m.edsoo.ru/00adf518
Cpellbl COeTMHEHUSIMH a30Ta
®ochop. Oxecug dhocdopa (V) u pochopnas
33 KHCJIO0Ta, (PU3NIECKHE U XUMUUECKUE bubmorexa OK
. https://m.eds00.ru/00adf68a
CBOICTBa, MOJIy4YEHUE
Hcnonp3oBanue GocdaToB B KauecTBE
34 MHUHEPAJIBHBIX YI00OpeHUil. 3arpsa3HeHne bubmorexa HOK
p . yAoop - Jarp https://m.edsoo.ru/00adfc20
pUpPoOIHOH cpeanl pocharamu
35 Yraepon, pacnpocTpaHeHHUE B IPUPOJIE, bubnunoreka [IOK
(hU3UYEeCKre U XMMUYECKHIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yriaepona, ux pusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuorexa [JOK
po0OJIeMBbI, CBSI3aHHBIE C OKCHUIOM YTIIepoa https://m.edsoo.ru/00adfebe
av)
37 VYronbHast KUCIIOTa U €€ COJIu bubamorexa [IOK
https://m.edsoo.ru/00ae006¢c
[TpakTryeckas padora Ne 4 mo Teme
38 "[losrydyeHune yriekucnoro rasa bubamorexa LIOK
e T ) \ https://m.edso0.ru/00ae027¢
KauectBennas peakiusi Ha KapOOHAT-UOH
[lepBoHayanbHbIE MOHATHUS 00
39 OpraHNYeCKHX BEIIECTBAaX KAaK O bubmorexa IIOK
P https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yTiIepoia
40 Kpemnuuii 1 ero coeqruHeHus bubmuotexa [JOK
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https://m.edso0.ru/00ae080a

[IpaxTuueckas padora Ne 5. Perienue

41 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuorexa [JOK
«BaxkHelmume HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS»

KonTponbhas padorta Ne3 o reme
42 «BaxkHee HeMeTaIbl U X bubmmorexa [IOK
https://m.edsoo.ru/00ae0e18
COCIMHEHUS»
OO01mmas XxapaKTepruCTHKa XUMUICCKUX

43 3JIEMEHTOB — METaJUIoB. MeTainaeckas bubmuoreka [JOK
CBSI3b U METAJUINYECKas KpUCTAJINYeCKas https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKue CBOMCTBA METAILJIOB
XUMUYECKHE CBOMCTBA METAJIJIOB.

N . bubmuorexa [JOK
44 DIIEKTPOXUMHUYECKHUH Pl HAMPSHKEHUI
https://m.edsoo.ru/00ael156
METaJIJIOB
O61ue crocoObl MOTYYSHHS METAILIOB.

45 CrnnaBel. Beruncnenus no ypaBHeHUsIM bubnuoreka [HIOK
XUMHUYECKUX PEAKLUH, €CIIH OUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJIEPKUT MPUMECH

bubmuorexa [JOK

46 [ToHsiTHE O KOPPO3UHU METAIIIOB
https://m.edsoo.ru/00ae1278
bubmuoreka [JOK

47 lenouynbie MeTaLIbI 1

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

48 OxcHabl U THAPOKCUILI HATPUS U KNS bubmorexa HOK

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

49 [llenouyHo3emMenbpHBIC METAJLIBI — KAIBIIUHA 1 bubmuorexa [JOK
MarHui https://m.edsoo.ru/00ae15e8

50 Baxwuerime coeMHEHUS KIS bubmuorexa [JOK
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51 O0001IeHE U cCUCTEMATH3aIUs 3HAHUI
52 JKécTtkocTh BOABI U cIOCOOBI €€ YCTPAaHEHUS Bubmorexa OK
yerp https://m.edso0.ru/00ac1886
[TpakTryeckas pabora Ne 6 o Teme
53 "KEcTKkoCTh BOIBI M METOMEI €8 Bubmiorexa [JOK
" https://m.edsoo.ru/00aelae8
yCTpaHeHus
bu6mmoteka [IOK
54 ATOMUHUNI
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOCTBA OKCHIA U bubmuorexa [JOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
bubnuorexa [HOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcupl, TuAPOKCUIBI U comu xkenesa (1) u bubnuorexa [JOK
xenesa (11I) https://m.edsoo.ru/00ae35¢e6
58 O0001IeHE U cCUCTEMATH3aIUs 3HAHUI
[IpaxTuueckas padora Ne 7. Peienue
59 SKCIIEPUMEHTAIBHBIX 337124 10 TEME bubnnorexa [OK
p . A https://m.edsoo.ru/00ae3de8
«Baxnenme MeTamibl U KX COSIUHEHNS
Brruucnenusi mo ypaBHEHUSIM XUMHYECKUX
€aKIMi, eCIIM OJIMH U3 pearcHTOB JIaH B
60 EI36I)ITKC HUJIHA COJE )KI/ITII)I nMecHu bubnnorexa [OK
sep . P ’ https://m.edsoo.ru/00ae1750
Brrunciaenust MaccoBoil TOJIM BBIXOa
MPOJIYKTa PEaKIuu
61 O0001IeHrEe U cCUCTEMATH3aIUs 3HAHUI
62 KonTponbnas padota Ne4 o teme
«Bakueinme MeTaIbl U UX COETUHEHU)
63 BeniecTBa u MmaTepuaibl B HOBCEAHEBHON bu6nuoreka [JOK
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KHN3HH YCJIOBCKA

https://m.edso0.ru/00ae3£50

64 XUMHUYECKOE 3arpsI3HEHUE OKPYKaIoIen | bubnunoreka [IOK
cpelibl https://m.edsoo.ru/00ae4270
65 Ponb XvMuu B pelieHuu SKOJIOIrMYECKUX | bu6nnoreka LIOK
npo0emM https://m.eds00.ru/00ae4270
66 PesepHbiii ypok. O6001meHue 1 | bu6nnoreka LIOK
cucTeEMAaTH3allMs 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepHblit ypok. O600meHue 1 | bu6nmorexa LIOK
cUucTeEMAaTH3allMs 3HAaHUI https://m.edsoo.ru/00adb33c
68 PezepBHblil ypok. O60011eH1E U | bubnuoreka [HIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

» Xumus, 8 knacc/ ['abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»
» Xumus, 9 xknacc/ 'abpuensa O.C., Octpoymos U.I"., Cnaakor C.A.,

Axumonepnoe o6mectBo «M3narensctBo «IIpocBemenne

METOANYECKHUE MATEPHUAJIBI 1A YUYUTEJIA

Omnpra [lenncosa: Xumus. 8-9 knaccel. Tematuueckue ypoku. @I'OC

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/04/08
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