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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YY4ETOM KOHLEIMIUU MPENoAaBaHus Y4eOHOTO IpeIMeTa « XUMHUSH
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coIEepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 0O0pa3oBaHMs, a TakKe TpeOOBaHUM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepUAIbLHOM EIWHCTBE MHUpPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroNInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU CPOpMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 JICKTPOJIUTUYECKOW JUCCOLUAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TMOJTyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak 0OJIAaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHUI MHPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKPY’KaoIlIer0o MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui M3yUYeHUsS XHMHUUA Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HEJIelN0), B 9 ki1acce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcCHTENBHAs MOJIEKYJIsIpHAs Macca. MaccoBast ol XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BeIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM O00OPYAOBaHUEM, W3YUYEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOU MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHME MOJENel MOJIeKYI
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. Ilpumenenune xkucnopoga. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE PEaKIUU. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTtBOpoB B IpUpoZi€ U B KU3HU 4YesioBeKa. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujioB. dusnyueckue M XUMHUUYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIMHEHHUIM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHus TOpeHus (moXkapa), O3HaKOMJIeHHe C oOpa3llaMH OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BAaHUE BUJIEOMATEPHANIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3aluH, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAs CBS3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3ytoT aMm(pOTEepHBIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmnbl. DHU3WYECKUI CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTHA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl OKucIeHUsI U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IIaHEThI, 3BE3/1bl, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIIUMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. llonsitue o xkaranuse. [loHsiTHe 0 XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakin Ha HOHBL. [IoHATHE O TMApOIU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3JIUYHBIX (PAKTOPOB, HCCIECIOBAHUE BJICKTPOIPOBOJIHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocangka, BBIICICHHE Ta3a, o0O0pa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 MX COeIMHEHU S

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETaulaMu, IIejo4yaMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTereHu okucieHus. CTpoeHne u (pU3MvecKkrue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHYeCcKue cBoMcTBa. OKCHABI CEPhl KAaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrtepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKHUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHuil. XuMHUYeCcKoe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciaora, Pu3MIeCKue U XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, STaHOJI, TJIMLEPUH, YKCYCHAsl KHCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM 4YEJOBEKa. MarepuaabHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITy, B IIPOMBILUICHHOCTU. BakHelIlne CTPOUTENbHBIE MaTepHalbl: KEpaMHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3IOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C O0Opa3lamMu XJOPHUAOB (TaJOr€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEJECHUE KAaUECTBEHHOW peaKIuu Ha cyJibdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M U3YYCHHE CBOWCTB aMMHakKa, IpPOBEACHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pPEaKinii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUN MeTauoB. OU3nyecKknue U XUMUYECKHE CBOMCTBa MeTayioB. Obmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnpl: nonoxeHue B llepuoanyeckon cucTteMe XMMHYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



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

[[lenoyHno3emenbpHblE METaIbl MarHuid MW KalblMK: IIOJIOXKEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucremMme XMuMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOMFOIEHUE U OMMCAHUE MPOLIECCOB OKPAIIMBAHMUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOIIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamuss MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUU B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOT'0 IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KIacCu(pUKalusi, NEPUOJAUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAHMOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUN 3apsii, MNPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAOT  TOTOBHOCTh  OOYyYaroOIIMUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOICTBE MUpa U 00ILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM NEATENbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKHM M COCTAaBIIAIOLIME
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHUBBI, HANPABJICHHBIE HA IIOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJACTBAaMU HH(DOPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHSI OOy4YEHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH  COOMIOJICHUS] MpaBuid O€30MacCHOCTH TIpU  OOpallleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOXEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrnenrHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHoro oOpa3a JKH3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U IPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHHE MHUPA, U YHUBEpCaJIbHbIC yIeOHbIE NeUCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JOTUUECKOTO MBIIIJIEHUS TP OCBOCHUH
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX ()aKTOB U SIBJICHHH, BRIOUPATh OCHOBAHHS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCEe TNO3HAHUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIACHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3324 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa HAa COCTOSIHME OKPYKAIOIIEH NPUPOTHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHOMN 3a/1auu;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPAWHALUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOKO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pE3yabTAaTOB IO OCBOCHHIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATCIbHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpPHpETalNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aTOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAUYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy I[lepuonnueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mobdoyHas noarpymnmna (b-rpynmna)», Manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIYy U COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJICTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaToOpHbIM  000pYJOBaHHWEM, a TaKXe IMpaBuUiiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TPOBOJAUTH  XUMHYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHHUIA:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIIb,  OKHCICHWE H  BOCCTAHOBIICHHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

ONPENIENATh BaJIGHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa NPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OIMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS pPEaKlWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHWUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TMONMYYCHUI0O W COOMpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUSI ¥ HMOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHUS CBOWMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 0 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 1 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bubmmoteka IIOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u Ilepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu



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

Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

bubnunoreka LIOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnoreka [JOK
1.2 . 4 0 0
peakuuin https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTaiinl 1 HX coeAMHEHUS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa LIOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiab XuMuUM B 5KU3HU 1 0 0 4.0 bu6mmoreka [IOK
yenoBeka. Tena u BelecTsa ' https://m.edso0.ru/ff0d210c
2 [Tonsatue o MeToHax MO3HAHUSA B XUMUU 1 0 0 7.09 Et?fsj?;l;f(izgroulllffo 42276
[IpakTuueckas pabora Ne 1 «IIpasuia
paboThl B 1a00OpaTOPUU U IPUEMBI bubnnoreka [JOK
3 1 0 1 11.09
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 y 1 0 0 14.09
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 Eub 1OK
UOJINOTEeKA
P % 1 1 18.09
> «rasierenne CMeceHv (na mpumepe 0 https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1 21.09
6 TOMBT H MOJICKYIIBL 0 0 https://m.edsoo.ru/ff0d2a6c
XHUMUYECKHUE DIIEMEHTHI. 3HAKH bubmuorexa [JOK
7 1 0 0 25.09
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
I1 1 28.09
8 POCTHIE H COHBIE BetiecTsa 0 0 https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
A - 1 2.10
d TOMHO-MOIICRYIAPHOC yHCHHC 0 0 https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X .B 5.10
mMmeCKast Gopumya. BanenTHocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. 9.10 bubmuorexa [JOK
OTHOCHUTENIBHAS MOJIEKYJIIPHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO 12.10 bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU ’ https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mouib. 16.10 bubmuoreka [JOK
MounspHas macca ' https://m.edsoo.ru/ff0d5230
14 DOU3NYEeCKre U XUMHUUYECKUE SIBIICHUS. 19.10 bubmuorexa [JOK
XuUMHUUECKas peaKiust ' https://m.edsoo.ru/ffod37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA 93.10 bubnunoreka [JOK
XUMHYECKUX PeaKIui ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. 26.10 bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
Boraucienuns konmuaecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX 6.11 bubmorexa LOK
» . P ' https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/H[H a3JI0KECHUS e 9.11 bubmorexa HOK
g P ’ ' https://m.edsoo.ru/ffod3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIMKIIOTIETUCT O6ogﬂI E€HUE U 13.11 bubmorexa HOK
H AT, HVI ' https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme 1611 bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM ' https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas 20,11 bub6nuorexa [IOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



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

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

bu6mmoreka [IOK
22 23.11
KHCII0pOA (peaKiLHH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH 27.11 bubmorexa LOK
parop P ' ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBo# 3 PexT XuMUIeCKOoM
peakuu, MOHSITHE O bu6mmoreka [IOK
24 30.11
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edso00.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIIOCOOBI Zro 4.12 bubmorexa HOK
p Ayxa, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[TonydeHne u coOMpaHKe KUCIOPOIa 7.12 bubmorexa LOK
yi . p poa, ) https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe 1112 bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje ' https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA 1412 bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
18.12
29 Homsirine o wcsoTax i comix https://m.eds00.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B 91.12 bubnmuotexa [JOK
naboparopuu ' https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme Bu6 OK
31 «ITomydenne u cobnpanme BOI0OpoOa, 25.12 nosmorexa L

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 28.12
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM 11.01 bubmorexa HOK
» Y ' https://m.edsoo.ru/ffod55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA 15.01 bubmorera [JOK
P B peart . ’ https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA 18.01 bubnuorexa [JOK
BOJIBI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 9,01 bubnuorexa [JOK
UHMKATOPax ' https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopurens. HachimeHHbie
37 Y HEHACBIIIEHHBIE pacTBOPBL. MaccoBas 25.01 bubmorexa [JOK
5 P P ' https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEIIECTBA B PACTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ 26.01 bubnuoreka [IOK
OnpeIeIEHHON MacCOBOI JI0JIei ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBAY
39 KonTtponsHast pabota Ne2 o reme 102 bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» ' https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, 05.02 bubnuoteka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 08.02 bubmoreia HOK
’ P ' https://m.edso0.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, 12.02 bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
43 . 15.02
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
44 19.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA 22.02 bubnmoreka [JOK
KHCJIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMCHKIATYypa,
46 CHOCOf(SBI: OJI )eHI/Iﬂ XI/IMI/I‘IZ(I:KI/IC 26.02 bubnnorexa LIOK
y YACHI, ' https://m.edso0.ru/00ad9474
CBOMCTBA
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME 29.02 bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX ' https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu 4.03 bubnnoreka [JOK
HEOPraHUYECKUX COCIUHEHUI ' https://m.eds00.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eHNE U CHCTEMATH3AIINS 3HAHUI 07.03
= . https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIaCChl HCOPTaHUUECKHX 11.03 bubmorexa [IOK
o P ' https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 9JIECMEHTOB l(?IOH;ITI/Ie 0 14.03 bubmmorexa [TOK
' ' https://m.edso0.ru/00ad9ffa
Ipymmax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 Ilepuoanueckas cucreMa XUMHYECKHX 18.03 bubmmorexa LOK
pHOA ' https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
bubmnnoreka [JOK
53 [Iepuonsl, rpynmsl, MOATPYIIIBI 21.03 nosmorexa I

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

bubmuoreka [JOK

>4 anep. U3oTomsl 01.04 https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit 04.04 bubmoreka LOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B 08.04 bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. 11.04 bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB 15.04 bubnuorexa [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 HNonnas xumMuueckas CBsi3b 18.04 htts://m.edsoo.ru/00adac3a
60 KoBasieHTHas1 monsipHas XuMU4ecKas 29,04 bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
KoBasieHTHast HETONsIpHAs XUMHUYECKast bubnunorexa [JOK
61 25.04
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHe okucneHHS 29.04 https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 04.05 bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 OxkucnIuTenu u BOCCTAHOBUTENH 06.05 htts://m.eds00.ru/00adb076
65 KonrtponsHas padora Ne4 o reme 09.05 bub6nuorexa [IOK
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«CtpoeHue aroma. XUMUYECKasl CBSI3b

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

PesepBubIil ypok. O600111IeHIE 1 bubnnoreka [HOK
66 o 1 13.05
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 16.05 bubnmoreka [JOK
cucTeMaTu3anus 3HaHui . https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O600IICHHE 1 1 20.05 bubnmoreka [JOK
CHUCTEMATH3ALMs 3HAHUN ' https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabnbie IIpakruueckue p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[Tepuonuueckuii 3aKOH.

1 [Tepuonuueckas cucrema 1 4.0 bubnnoreka [HOK
XUMHUYECKUX d5eMenToB JI. 1. ' https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKHX HIEMEHTOB 1 7.09 bubmorexa [JOK

. ' https://m.edso0.ru/00adh6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 11.09 bubnnorexa [HOK
HEOPraHUYECKHUX BEILECTB ' https://m.edsoo.ru/00adb7e2

4 Buael XUMHYECKOH CBSI3U U THUIIBI 1 14.09 bu6mmoreka [JOK
KPHUCTAJUIMYECKUX PEHIETOK ' https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no teme

5 «IToBTOpEeHue u yriybaeHue 3HaHUH 1 1 18.09
OCHOBHBIX Pa3/ieNIoB Kypca 8 kjacca»

5 Knaccugukanus XxumMmmuaeckux 1 21.09 bubnnorexka [JOK
peakLuil o pa3InyHbIM IIPU3HAKAM ' https://m.edsoo.ru/00adbch0
[lonsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 25.09 bubmorexa LIOK
p ' ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[ToHsITHE 0 XUMUYECKOM PaBHOBECHH.

8 @DaKTOpBbl, BIUSIOIINE HA CKOPOCTh 1 28.09 bubmorexa [JOK

pbl, C Hl p ' https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKIIUU 1 TTOJIOKEHNE
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XUMHYCCKOTI'O paBHOBECUA

OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9 2.10
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOIN
10 nccorranyu. CHIbHbIE U ci1a0ble 5.10 Bubmorexa ITOK
8 HHat. ) https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
bubmuoreka [JOK
11 Honuble ypaBHEHUS peaKIil 9.10
yp peartt https://m.edsoo.ru/00add448
XUMUUECKUE CBOMCTBA KUCIIOT U
12 OCHOBAaHUIl B CBETE IPEACTABICHUN 12.10 Brommozexa [IOK
puﬂ ' https://m.edsoo.ru/00add5d8
00 DJIEKTPOJUTHIYECCKON AUCCOIHUALIH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE Bu6 LIOK
noImoTeKa
13 eJICTaBICHUN 00 16.10
fpeacTaBiIciun . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTHYCCKOM TUCCOIIUAIIAN
bu6mmorexa [IOK
14 Ilonstue o rmapoanse cojei 19.10
AP https://m.edsoo.ru/00add9d4
15 O06o001meHre U CHCTEMaTH3aIIHs 23.10 bubmuorexa [JOK
3HaHUI ’ https://m.edsoo.ru/00addd12
ITpakTuyeckas paGora Ne 1.
16 «PemieHue dKcriepuMeHTaIbLHBIX 26.10 Bubmzorexa LIOK
p ' https://m.edsoo.ru/00addbfa
3a/1a9»
KonrponsHas padora Ne2 o teme
17 <<3J‘ICII()T OJ'II/ITI/Ip‘{eCKaSI HCCOLAALNA 6.11 Brbmuozexa [IOK
p a HHATHL ' https://m.edsoo.ru/00addec0
XUMHUYECKHE PEAKIIMH B PACTBOPAX)»
OO6mrast xapaKTepuCTHKA TajJOTeHOB.
18 XUMHUYECKUE CBOMCTBA HA IIPUMEDPE 9.11 Brbmrorexa IOK
pumep ' https://m.edsoo.ru/00addfe2
XJIopa
19 XnopoBoaopoa. ComsiHast KHCIIOTA, 13.11 bu6mmoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMHUYECKHUE CBOMCTBA, MOIYYCHHE,

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

MIPUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «[lomy4yeHne CONSTHON KUCIOTHI 16.11 bubmorexa [JOK
YHCHITE COI> ’ ' https://m.edsoo.ru/00ade348
u3yueHue e€ CBOHCTB»
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEAKIIUNA, €CIIH OIUH U3 20.11 bubmoreka LOK
P ’ ' https://m.edso0.ru/00ade488
peareHTOoB J1aH B U30BITKE
99 OO01mas xapakTeprCcTUKa SJIEMEHTOB 23.11 bubnuorexa [JOK
VIA-rpymmsl ' https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeIMHEHU I 9711 bubnuorexa [JOK
B MpUpoJie. XUMUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
Ccephl
24 CepoBogopoi, cTpocHHE, (U3HUECKUC 3011 bubnnoreka [JOK
U XUMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA 4.12 bubmorexa [JOK
’ ' https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE ITPOMBIIIJIEHHOTO criocoba
26 MIOJIy4YEHUS CEPHOM KUCIIOTHI. 212 bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE ' https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpelibl COETUHEHUSIMU
cepsl
97 Brruucnenue MaccoBoil 10JIM BBIXO/1a 1115 bu6mmorexa [IOK
MIPOAYKTa pPeaKkuu ' https://m.edsoo.ru/00adec8a
28 OO01mmas XxapakTeprCcTHKa SJICMCHTOB 14.12 bubmmoreka [JOK
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V A-rpynibl. A30T, paclipoCTpaHEeHHE
B IIpHupoe, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMHaK, ero Gpu3nvecKue u

bubmuoreka [JOK

29 XAMUYCCKHE CBOMCTBA, MOJIYYCHUE U 18.12
i https://m.eds00.ru/00adf004
MIPUMCHECHUE
[IpakTrueckas padota Ne 3 o Teme
30 «[lonydyeHrne aMMuaKka, U3y4eHue ero 21.12 bubmorera [JOK
. v » 15X ’ https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3OTHAas KUCIOTa, €€ (hu3ndecKkue u 25 15 bubnuorexa [JOK
XHMHYECKHUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonk30BaHre HUTPATOB U COJICH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX Eub 10K

nOJIMOTEeKA

32 oOpeHui. XMMHUYECKOe 28.12
yAOLP . https://m.edso0o.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEH Cpeibl
COCTMHEHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

33 (poc:li))o pHaH KI/ICJ'I((i))Ta q)(blfm(qe)cxne " 11.01 bubmorexa [JOK

p N ’ https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnonbs3oBanue ¢pocdaTos B

34 KaueCcTBE MUHEPAbHBIX YI00pEHUH. 15.01 bubnuotexa [JOK
3arpsi3HEHHE IPUPOIHOM CpeIbl ' https://m.edso00.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHEeHNE B

35 npH I(: e (ri))mnlzlecxll)/le Y XUMHYECKUE 18.01 bubmorexa HOK

PUPOE, ' https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxcunsl yriaepona, ux Gpusnveckue u 2,01 bubnmoreka [JOK

XHUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosornyeckue mpoodIeMsl,
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

.. bubnmoreka [JOK

37 YronpHas KUCIIOTA U €€ COH 25.01 httos://m.edsoo.ru/00ae006e
[IpakTuueckas padora Ne 4 o Teme

38 "[losryyeHune yrieKucioro rasa. 29.01 bubmumoreka [IOK
KauecTBeHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavasibHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O 1.02 buomiorexa [JOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
. bubmuorexa [JOK

40 Kpemnunii u ero coenqunenus 05.02 htts://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 08.02 bubnnoreka [JOK
«BaxHeimme HeMeTaJTbl U UX https://m.edsoo.ru/00ae0bf2
COCJIUHECHHU S
KontponsHas pabora Ne3 o reme

42 «BaxHeinme HeMeTaJUTbl U UX 12.02 bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCJIUHECHHU S
OO61mas xapakTepuCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertanauueckas CBSI3b U 15.02 bu6mmoreka [JOK
METAJUTNYECKasi KPUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

44 DNEKTPOXUMHUYECKUN PsiL 19.02 bubmorexa HOK

HaIpsHKEHUH METaJUIOB

https://m.edso0.ru/00ael1156
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OO6u1re cnocoObl MOTyYSHHS
meTaiuioB. CruiaBel. Beruncienus mo

45 aBHEHMSIM XUMHUUYECKUX PEAKIIUI 22.02 buGnnorexa [IOK
P pearti, ' https:/m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COJICPIKHUT
MIPUMECH
bubmuoreka [JOK
46 I1 26.02
OIUITHE O KOPPO3HI METAILIOB https://m.edsoo0.ru/00ae1278
bu6mmoreka [IOK
47 29.02
[enoumbie MeTaner https://m.edsoo.ru/00ae14b2
Okcubl ¥ THAPOKCUBI HATPUS U bubnuorexa [JOK
48 4.03
KaJus https://m.edsoo.ru/00ae14b2
[IlenoyHo3eMeNbHBIE METAILIIBI — bubnuorexa [JOK
49 y y 07.03
KaJIbLIMA 1 MarHui https://m.edsoo.ru/00ael5e8
bu6mmorexa [IOK
50 B 7| 11.03
HHCHIIHIE COCAMMCHHA KaIbIIA https://m.edsoo.ru/00ael15e8
51 O606HVICHI/I€ M CUCTEMaTH3allHs 14.03
3HAHUU
59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ 18.03 bu6mmoreka [JOK
yCTpaHEHHUs ' https://m.edso0.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "XEécTkoCcTh BOABI U METOMBI €€ 21.03 bubmmorexa LHOK
. A A ' https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmoreka [IOK
54 A i 01.04
TTEOMUTHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U 04.04 bubnnoreka [JOK
TUAPOKCH]IA ' https://m.edsoo.ru/00aelc64
56 Keneso 08.04 bubmmorexa [TOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, THIPOKCHUJIBI U COJIU JKeJle3a

bubmuoreka [JOK

> (I u xenesa (111) 11.04 https://m.edso0.ru/00ae35e6
58 0606HvleHHe Y CHUCTEMAaTU3aIUs 15.04
3HAHUU
[IpakTrueckas padota Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 3 18.04
«BaxHennme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUsIM
XUMHUYECKHUX PEaKIIHii, €CIIK OJIUH U3
50 peareHToB J1aH B U30BITKE UITU 22,04 bubnnoreka [JOK
COZEPKUT IpUMecH. Brruncnenus https://m.edso00.ru/00ae1750
MacCOBOM J0JM BBIXOJa IPOIYKTa
peakumn
61 O606HvleHI/Ie U CUCTEMATU3ALMs 25 04
3HAHUU
KonTponbnas padota Ne4 no teme
62 «Baxueinnme MeTauibl 1 UX 29.04
COETUHEHUS
63 BemectBa u marepuassi B 04.05 bu6mmoreka [JOK
MOBCEJHEBHOW KU3HU YEJIOBEKa https://m.edso0.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHNE 06.05 bubnuoreka [IOK
OKpY>Karollen cpeibl https://m.edso00.ru/00ae4270
65 Ponp xumuu B pelieHun 09.05 bubnnoreka [JOK
IKOJIOTHUECKUX TPOOIEM https://m.edso00.ru/00ae4270
66 PesepBHblil ypok. O600111eH1E 1 13.05 bubnuorexa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o0111eHNE U 16.05 bub6nuorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucTeMaTu3anusd 3HaHUU

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

68

PesepBHbIil ypok. O60011IeHIE 1
cucTeMaTu3auus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

20.05

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

MPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMS OCHOBHOM

OBPA30BATEJILHOM ITPOT' PAMMBI

8 KVIACC

Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOECHNSI 0OCHOBHOI 00pa3oBaTe/IbLHOM
HPOBEPHEMOTO NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHusd
pe3yJbTara
1 [To Teme: «IlepBoHaYanbHBIE XUMHYECKUE TIOHSITHUSD)
PacKpbIBaTh CMBICT OCHOBHBIX XUMHUUYECKUX MOHITHI: aTOM, MOJIEKYJIa, XUMUYECKUI
JJIEMEHT, IMPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAs U
HEOJIHOPOJHAsI), BaJICHTHOCTb, OTHOCUTENIbHAs aTOMHAs WU MOJIEKYJIsIpHas Macca,
11 KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpPHAas Macca, MaccoBas [OJiI XUMHUYECKOTO
' 3JIEMEHTA B COEAMHEHUU, MOJIAPHBIA 00BEM, XUMHUECKas peakuus, Kiaccupuxarus
peakuuii: peakUuMu COCIMHEHUS, PEAKLUH PA3JIOKEHUs, peakLUuu 3aMeleHus,
peakuu 0OMeHa, 9K30- U IHJAOTEPMHUECKUE PEAKINU, TETUIOBOH d((EKT peaxiud,
pacTBoOp, MaccoBas A0S BellecTBa (MPOILEHTHAsI KOHLEHTPAlIKs) B pacTBOpE
12 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHSATHH U MPUMEHSTHh STH
' MIOHSATHSI IPU OMMCAHUU BEIIECTB U MX MPEBPaICHHA
13 UCIOJIb30BaTh XMMMUYECKYI0 CHMBOJIMKY JJISi COCTaBJIeHUS (DOpPMYN BELIECTB U
' YPaBHEHU XUMHYECKUX PEAKIUN
14 pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
' aTOMHO-MOJIEKYJISIPHOTO yU€HUsl, 3aKoHa ABOTaApO
1.5 OTIpEETSATH BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KJIacCU(UIUPOBATh XUMUYECKUE peaKkUUU (IO YMCIy U COCTaBY YYacTBYIOIIUX B
' peaKiuu BEIeCTB, MO TEII0BOMY 3D (DEKTY)
1.7 BBIYUCTISATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BBIUUCIIATH MACCOBYIO JIOJII0 XMMHYECKOT0 3JIEMEHTA 10 (OpMYIIe COeIMHEHUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE
1.10 INPUMEHSATh €CTECTBEHHOHAYYHbIE€ METOJbl MO3HAaHUS — HaONIo/eHUe, M3MEpEeHHeE,
' MOJICTTUPOBAHUE, SKCIIEPUMEHT (peasbHBIN U MBICIICHHBIN)
2 ITo Teme: «Baxkneiilue mpeCcTaBUTETN HEOPTAHUIECKIX BEIIECTBY
21 PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX MOHSATHUN: OKCHJ, KHUCJIOTa, OCHOBAHHE,
' COJIb
59 OIIpEAEIATh NMPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJAacCy COEIMHEHUH IO
bopmynam
2.3 KJIacCCU(PUITUPOBATh HEOPTAHNYECKUE BEIIECTBA
XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX
24 KJIaCCOB, TOATBEp)KJOasi OMUCaHHE NpPUMEpaMH  MOJIEKYJISIPHBIX  ypaBHEHHit

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN




Koxa
MPOBEPAEMOro
pe3yJbTara

2.5

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM 06pa30BaTeJ’le0]7[
nporpaMmmbl OCHOBHOI'O oﬁmero 06pa303amm

IIPpOrHO3UPOBAThb CBOMCTBA BEIISCTB B 3aBHCHUMOCTH OT MX Ka4eCTBEHHOI'O CoCTaBa,
BO3MOXXHOCTH IIPOTECKAHUA XUMHUYCCKHUX HpeBpaH_ICHI/Iﬁ B Pa3JIMYHBbIX YCIOBUAX

2.6

ClIeZIOBaTh TNpPaBWJIaM IIOJIb30BAHUSI XUMHYECKOM TMOCYHOH U J1abopaToOpHBIM
o0opy/noBaHUEM, a TAKXKE MPaBHJIaM OOpAIEHHS C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKIIMSMHU T10 BHIIOJHEHHUIO JIAOOPATOPHBIX XMMUYECKMX OMBITOB 10 MOJIYYCHUIO
U CcOOMpaHHIO Ta3000pa3HBIX BEHIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpPOB C  OMNpPENEIEHHOW MAacCOBOW JIOJNIed  pPacTBOPEHHOIO  BEIIECTBA,
TUTAHUPOBATh u IPOBOJIUTH XHUMUYECKHE IKCIEPUMEHTHI
[0 PACMO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C TOMOIIBK HWHAWKATOPOB
(makmyc, GpeHondTanenH, METUIIOPAHXK U IPYTHE)

2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOMN pEaKIINU

I[To Teme: «llepuoanueckuii 3akoH u Ilepumoandeckass cucreMa XHUMHUYECKUX
anementoB J[. U. MenneneeBa. CrpoeHue aroMoB. XHMHUYECKash  CBS3b.
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIAN

3.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHSTHHA: SIAPO aTOMa, SJICKTPOHHBIN
CJIOW aroma, aTOMHasl OpOWTallb, paguyc aroMa, XUMHUYECKas CBsI3b, MOJSpHAsS U
HETIOJSIpHAsT KOBAJIEGHTHAs CBs3b, AJIEKTPOOTPHUIATEIILHOCTh, HOHHAS CBs3b, HWOH,
KaTHOH, aHUOH, CTETICHh OKUCJICHHS

3.2

KJ'IaCCI/I(l)I/II_[I/IPOBaTB XHUMHUYCCKHUEC 3JICMCHTHI

3.3

ONHUCBHIBaTh M XapakTepu3oBaTh TaOnuuHyto ¢opmy Ilepuonuueckoil cuctemsl
XUMHUYECKHUX 3JIEMEHTOB: pa3iMyaTh MOHATHS «TJaBHas moArpymna (Arpymmna)» u
«oboynas noarpymnmna (brpynmna)y», «manbie» U «00bILINE» TEPUOIbI

3.4

packpsiBaTh cmeica llepuommueckoro 3akona .M. Menneneesa: 1eMOHCTpUPOBATH
IMOHUMAaHUE TNEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX JJIEMEHTOB OT UX
nonoxxenus B [lepuoanueckon cucreme

3.5

COOTHOCUTH 00O3HaueHus, KOTopble UMeroTcs B Tabnuue «llepuognueckas cucrema
xuMHYeckux oanemMeHTtoB [[.M. MeHnnaeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMU
CTpPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsal sAapa, oOIee 4YHcio
3JIEKTPOHOB

U pacrnpeie]ICHUE UX M0 JIEKTPOHHBIM CIIOSM)

3.6

OIPEACIIATL CTCIICHb OKUCJICHUA DJICMCHTOB B 6I/IHapHBIX COCINMHCHHUAX

3.7

ONpENENATh BH/]I XUMHYECKON CBA3U (xoBasileHTHAas u MOHHAs)
B HEOPTaHUYECKUX COCIUHEHUSX

9 KJIACC




Kon

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM

NpPoBePAEeMOro .
— o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
1 ITo Teme: «BenecTBo U XUMHYECKAs pEAKLUsD)
pacKpbIBaTh CMBICII OCHOBHBIX XMMMYECKHUX IIOHATHUN: PpacTBOp, 3JIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJNEKTPOJIUTUYECKAs AMCCOLMAIMS, PEAaKUMd HOHHOTO OOMEHa,
KaTaJln3aTop, XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMBbIE pPEaKIHH,
11 OKHUCJIUTEIIbHOBOCCTAHOBUTEIBHBIE ~ PEAKLMM, OKHUCIUTENb, BOCCTAaHOBUTEID,
OKHCJICHHE M BOCCTAHOBJIEHHE, AJUIOTPONHs, aM(OTEepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, WMOHHAs, METAJUIMYEcKas), KpHCTaNIM4yecKas pemérka, CIUIaBhl,
CKOPOCTb XUMHUYECKOU PEaKLIUU
12 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH U NPUMEHAThH 3TU
' MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBpaICHUN
13 COCTaBJIATh YPaBHEHMS DJIEKTPOJUTHYECKON IHUCCOLMALMM KHUCIOT, IIEN0Yed MU
' COJIeH, TIOJIHbIC U COKpAIEHHBIC YPAaBHEHUS peaK1il HOHHOro 0OMeHa
14 PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUMI ITOCPEICTBOM
' COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peakuil
1.5 IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU
2 ITo remam: «Hemeramisl 1 UX coeAMHEHUD» U «MeTallIbl ¥ X COETUHEHUS»
XapaKTepu30BaTh (OMMCHIBATh) OOLIME U CHENU(PUUYECKHE XUMHYECKHE CBOWMCTBA
2.1 IOPOCTBIX M CJIOXKHBIX  BEUIECTB,  MOATBEpXKJas  ONHCAHME  IpUMEpaMu
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX XUMHUUECKUX PEaKIIU
99 COCTaBJIATh YPAaBHEHUS PEAKIMM, MOATBEP)KJAIOIINX CYIIECTBOBAHUE N€HETUYECKON
' CBSI3M MEXY BELIECTBAMM Pa3IMYHBIX KJIACCOB
53 IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHMSI, BO3SMOXKHOCTHU
' MPOTEKAaHUS XUMHUYECKUX MPEBPAILEHUH B Pa3IMYHBIX YCIOBUAX
ClIeoBaTh MpaBUJIaM TMOJb30BAaHUS XHUMHUYECKOM TMoOCcyqo U 1abopaToOpHBIM
24 000pyJIOBaHUEM, a TAKXKe MpaBHJIaM OOpaIleHusl ¢ BEIIECTBAMH B COOTBETCTBHH C
' UHCTPYKLUSMHU 110 BBINOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKHX OIBITOB IO
MOJIY4YEHHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (aMMHUaKa M YTIIEKUCIIOTO ra3a)
MPOBOAMTH PEAKIMH, MOJITBEPXKJIAIOUINE KAaueCTBEHHBIM COCTAaB pa3iMyYHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOpUI-, OpoMHUJI, MOauA, KapOoHaT,
2.5 docdar, cunmkar, cynbdaT, THIPOKCHUINOHBI, KAaTHUOHbI AMMOHHS, WOHBI
M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PAacTBOpPaxX HEOPraHMYECKUX
BEILECTB
3 ITo Teme: «XuMHS U OKpYXKaroLas cpeaar
31 pacKpbIBaTh CMbBICT OCHOBHBIX XxuMuueckux moHstuil: IT/IK BemectBa; xoppo3us
' METaJLIOB
3.2 IPUMEHSATh OCHOBHBIE ONIEPALIUU MBICIUTENBHON AESITEIbHOCTH — aHAJIU3 U CUHTE3,

CpaBHCHHC, 0606L[IGHI/IC, CUCTCMATU3AlUI0, BBIABICHHUC IMPUYUHHO-CICACTBCHHBIX




CBSI3€M — IJI1 U3Y4YEHHUsI CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIHI; €CTECTBEHHO-
HAy4YHBIC METOJBI TO3HAHWS — HAOIOJCHHE, W3MEpPEHUE, MOJICITHPOBAHHE, JKC-
NEPUMEHT (pealbHbIN U MBICIICHHBIH )

IMTPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/iep:KaAHUSA

HepBOHaanBHBIG XUMHUYCCKUC ITIOHATUA

11

[Ipenmer xumuun. Ponp XuMHM B KHM3HM 4eloBeKa. XUMMHS B CHCTEME HayK. Tema u
BemecTBa. OuU3nNUecKue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEILIECTB

1.2

IlonsatTue o Merojgax MO3HAHMSA B XUMHUH. YHCTBIE BeIeCTBA U CMECH. Crioco05b1
PasaciICHUsA cMmeceit

1.3

ATOMBI M MOJIEKYJbl. XUMHUYECKHUE dJeMeHThl. CHMBOJBI XHMHUYECKHX 3JIEMEHTOB.
[IpocThie u cioXKHBIE BEIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

14

XumMuueckas (bopMyna. BajeHTHOCTP aTOMOB XHMMHYECKHX 3JIEMEHTOB. 3aKOH IIO-
CTOAHCTBa COCTaBa BCIICCTB. OtHocuTenbHast aromHass Macca. OTHocuTelbHAs
MOJICKYJIsSIpHAas Macca. MaccoBas 011 XUMHYECKOIo JIEMEHTa B COEJUHEHUHU

1.5

KomnuectBo BemiectBa. Monbs. MoisipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl
Y YUCJIa CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacy€Tel mo QopMynaM XUMHUYECKUX
COEAMHEHHI

1.6

dusznueckue U XUMHUYECKUE SBJICHUSA. XUMHUYECKas peakuus U e€ MpPU3HAKU. 3aKOH
COXPAaHEHHS MacChl BEIIeCTB. XMMHUYecKUe ypaBHeHUs. Kiaccupukanus XUMHUYECKHX
peakuuii (COeAMHEHUS, PA3I0KEHUSI, 3aMEIIIeHHs, 0OMEHa)

1.7

XUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOI MOCY/I0H, C IpaBuiiaMu padOTHI B
naboparopuu U npuéMaMu oOpalieHusl ¢ JabOopaTOpHBIM O0OpYIOBAaHUEM, U3yUEHHE U
onucaHue (U3NYECKUX CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HaONIO/IEHUE
¢usnueckux (TUlaBIeHUE BOCKA, TasHUE JbJla, paCTUPAHUE caxapa B CTYNKE, KUIIEHUE U
KOHJIEHCAIUs BOJbl) U XUMHUECKUX (TOPEHHE CBEUYH, MPOKAIUBAHUE MEIHOIN MPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHCJIOTOW) sIBJIEHUH, HAOMIOJCHHWE M ONMCAaHUE IPHU3HAKOB
NpOTeKaHUs XHWMHYECKHUX peaknuid (pa3jiokeHue caxapa, B3aUMOJICHCTBHE CEpHOM
KHUCJIOTBl € XJopujaoMm Oapus, pasioxenue runpokcuga menu(Il) mpu HarpeBanuw,
B3auMO/IeicTBHE kene3a ¢ pactBopom conu Menu(ll), uzydenue crnocoOoB pazaeneHus
cMecel (C TOMOIIbIO MarHura, (UWIbTPOBAaHWE, BbIIAPUBAHHUE, JUCTHIUISLIMS,
xpomatorpadusi), MpoOBEIEHUE OUYMCTKU TOBAPEHHOW COJIM, HaOJIO/IEHWE W ONHUCaHHe
pe3yabTaTOB IPOBEACHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MaccChl,
CO3/1aHHE MOJIEIed MOJIEKYI (IIapOCTEPHKHEBBIX )

Bakneiiue npeacraBuTeIM HEOPraHM4ECKUX BELIECTB

2.1

Bo3nyx — cMech razoB. CoctaB Bo3myxa. Kucimopoa — 3€MEHT M MPOCTOE BEMIECTBO.
Haxoxnaenue kucimopona B mpupone, Gu3MyYecKue M XMMHUYECKHE CBOWCTBA (peakuuu
ropenus). Okcuapl. [Ipumenenue kuciopoga. CrocoObl MOTydeHUs KHUCIOpPOJIa B Jia-




Kon

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUA

Ooparopun u mpombinuieHHOCTH. KpyroBopor kucinopoga B mpupoxae. O30H — amio-
TPOMHAsA MOIUPHUKAIHS KUCIOPOAA

2.2

TemnoBoit 3hdexT XuMuyeckol peakiuu, TEPMOXUMHUYECKHE YpaBHEHHs, HK30-
U DHIOTEPMUYECKUE peaKIiu. TOIINBO: yroib U METaH. 3arps3HeHHe BO3/lyXa, yCUIICHUE
MapHUKOBOTO A QeKTa, pa3pylIeHne 030HOBOTO CIIOs

2.3

Bonopox — anemenT u npocroe BemecTBo. HaxoxieHue Bogopoaa B mpupose, pusndeckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI Moy4eHus. KucnoTsl u conu

2.4

Mounsipabiii 00BEM ra3oB. Pacuérhl 10 XUMUYECKUM YpaBHEHUSIM

2.5

Oduznueckue CcBOWCTBA BOAbl. Boma kak pactBoputenb. PactBopwl. HackieHnnsie
Y HEHACBIIIEHHBIE PacTBOPbI. PacTBOpMMOCTH BelIeCTB B Bojie. MaccoBas 107151 BEHecTBa
B pacTBOpe. XUMHUUYECKHUE CBOWCTBA BOJbl. OcHOBaHUA. Poib pacTBOpOB B MpUpoOJe U B
KU3HH YesioBeka. KpyroBopoT BOJIbI B IIpUpo/Ie. 3arpsisHEHUE MPUPOIHBIX BoJ. OxpaHa U
OYMCTKA MPUPOIHBIX BOJ

2.6

Knaccudukanusa wneopranuueckux coeauHenuit. Oxcuapl. Knaccudukanus OKCHAOB:
coneoOpasymomre (OCHOBHBIE, KHCIOTHBIE, am(pOTepHble) U HecolieoOpa3yromIue.
Homenknarypa okcuaoB. dusnueckue M XUMHUYECKUE CBOMCTBa OKcHIOB. lloiydeHue
OKCHJIOB

2.7

OcnoBanusa. Krnaccudukanus OCHOBaHMIA: MIENOYHM W HEPACTBOPUMBIE OCHOBAHMS.
Homenkmarypa ocHoBaHuil. @PusnyeckMe M XMMUYECKHE CBOWCTBA OCHOBAaHMM.
[Tonyuyenue ocHOBaHUI

2.8

Kucnorsl. Knaccudukanus kucinor. Homenknatypa kuciaor. @uszndeckue 1 XUMHUYECKHE
cBoycTBa KUCIOT. Psan aktuBHOCcTH MeTtaiuioB H.H. bekerosa. [Tony4yenue kucimor

2.9

Comu. Homenkimarypa coneil. @uszndeckue U XUMMUYECKHe CBoMCTBa cojei. [lomydyenue
coJier

2.10

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMU HECOPTaHUYCCKUX COE€TUHEHUI

2.11

XHMMHMYECKUN DKCIEPUMEHT: KAayeCTBEHHOE OIPEACIICHNE COACPKAHUS KHUCIOPOJa
B BO3JlyXe, IOJlyuyeHue, coOuMpaHHe, pacro3HaBaHHE M H3YYE€HHE CBOMCTB KHCIIOpPOAA,
HaOJto/IeHne B3aWMOJEUCTBUSA BELIECTB C KHUCIOPOJAOM U YCJIOBHSI BO3HUKHOBEHHS
U IIpeKpalieHus TopeHus (1mokapa), 03HaKoMJIEHHe ¢ 00pa3laMu OKCUIOB U ONHMCAaHUE UX
CBOMCTB, moOJyuyeHHe, coOupaHHe, paclo3HAaBaHWE M HW3Y4YEHHE CBOMCTB BOAOPOJA
(ropenue), B3auMoseicTeue Bojgopoaa ¢ okcugoM meau(Il) (Bo3mMokHO MCHONIb30BaHUE
BUJIEOMATEepPHAJIOB), HaOmIoJeHHe  00pas3loB  BEHIECTB  KOJMWYECTBOM | MOJb,
HCCIIeIOBaHHE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C PA3IUYHOM PAacTBOPUMOCTBHIO,
[IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOU JI0JIEW PACTBOPEHHOIO BELIECTBA,
B3aMMO/ICIICTBUE BOJBI C METAJUIaMU (HATPUEM U KaJbI[eM) (BO3MOKHO HMCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB), OIpEAENeHHE pacTBOPOB KHUCIOT U IIEJoYell ¢  TMOMOILBIO
MHAMKATOPOB, UCCIEI0BaHUE O0pa3lloB HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB,
HaOJIIOZICHNE HW3MEHEHMs OKpacKd HHAMKATOPOB B PACTBOpax KUCJIOT M HIEJIOYeH,
n3ydueHue Bzaumopencteus okcuaa meau(Ill) ¢ pacTBopom cepHON KHUCIOTBI, KHUCIOT C
METaJUIaMM, PEaKUM¥ HEWTpalIu3alud, IIOJy4YEHHE HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METa/ula IPYI'MM M3 pacTBOpPa COJIM, PELIEHHE SKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHelIne Ki1acchl HEOPraHUYECKUX COCIUHEHUI




Kon

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUA

[Tepuonnueckuii 3akoH u [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB
3 J .. MenneneeBa. CtpoeHue aToMoB. XUMHYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU
[lepBple TOMBITKK KiIacCUPUKAUM XUMHUYECKHX »diieMeHToB. [loHsTHe o rpymmax
3.1 CXOAHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIETOYHO3EMENbHBIE METAIIbI, TAJIOT€HbI, HHEPTHBIE
rasbl). DJI€MEHTBI, KOTOpbIe 00pa3yIoT aM(OTepHbIE OKCUIBI M THIPOKCUIBI
Ilepuonnueckun  3axkoH.  Ilepuommueckas  cuctemMa  XUMUYECKHX  JJIEMEHTOB
3. J.1. MenneneeBa. KopoTkonepuonnas u imHHONEepuoaHas ¢opmbl Ilepromnueckoi
' cucteMbl xumudeckux snemeHToB JI.M. Menneneesa. Ileproasl u rpymnmbl. @uznyueckuit
CMBICII TOPSIAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIIBI JJIIEMEHTA
Crpoenue aromoB. CocraB aroMHBIX snuep. M3oronbl. Onekrponbl. CrpoeHue
33 ANEKTPOHHBIX 000J704YeK aTOMOB MepBbIX 20 XMMUYecKuX 31eMeHTOB llepmonnueckoii
' cucrembl JI.1. MenneneeBa. XapakTepUCTUKA XMMHYECKOTO D3JEMEHTa 10 €ro
nosnoxenuto B Ilepunogugeckont cucreme .M. Menneneesa
3aKOHOMEPHOCTH M3MEHEHHUs paJnyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAJNIMYECKUX
3.4 U HEMETANIMYECKHX CBOMCTB MO IpynnaM M nepuogam. 3HadeHue llepuoamueckoro
' 3akoHa U Ilepuoanyeckoil CUCTEMBl XMMHYECKUX 3JIEMEHTOB /Ui Pa3BUTUS HAYKU M
npaktuku. J[.M. MeHnneneeB — y4€HbIl U IpaKJaHUH
35 Xumunyeckas CBSI3b. KoBanenrtnas (monsipHas U HEMoJIsIpHas) CBSA3b.
' DNeKTPOOTPULATENIBHOCTh XUMHUYECKHX AJIeMEeHTOB. loHHas CBsI3b
36 Crenensp okucieHus. OKHCIUTEIbHOBOCCTAHOBUTENBHBIE peakiuu. IIponeccsl okucienus
' U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIN
XUMUYECKUI 3KCHEPUMEHT: H3ydeHHE OOpa3lloB BEIIECTB METAJUIOB U HEMETAIJIOB,
37 B3aUMOJICMCTBHE THUAPOKCHAA IIMHKA C PAcTBOPAMH KHCIOT W IIEIOYEH, MPOBEACHUE
' OTBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKIui
(ropeHue, peakiuy pa3ioKeHus, COeTUHEHNS)
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 BemectBo n xumnueckas peakuus. [losropenue
[lepuonuueckuii  3akoH.  Ilepmoamdeckass  cucTeMa  XMMHUYECKUX  AJIEMEHTOB
J.M. MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTHM B H3MEHEHHHM CBOWCTB
11 XMMHUYECKHUX 3JIEMEHTOB IEPBBIX TPEX IMEPHOJOB, Kalus, KaJbLUs U UX COCAMHEHUN
B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B llepnonnueckoil cucreMe U CTPOEHUEM HX
aTOMOB
12 CtpoeHue BemiecTBa: BHUIBI XUMHUYECKOW CBSA3U. THUIBI KPUCTAIIIMYECKUX PELIETOK,




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

3aBHCHMOCTH CBOMCTB BE€IIECTBA OT THUIIA KpHCTﬂJ’IJ’IH‘IGCKOﬁ peH_IéTKI/I 1 BHJA XHUMHYECKOM
CBA3H. KJIaCCI/I(l)I/IKaHI/IH N HOMCHKJIaTypa HCOPraHM4YCCKNX BCHICCTB (MC)I(IIYHaPOI[HaH n
TpI/IBI/IaJ'IBHaﬂ). XnUMHUYecKHe CBOMCTBa BCIIECTB, OTHOCAIIMXCA K pa3jIMYHBIM KiacCaM
HCOPraHN4YCCKUX COC,HHHGHHﬁ, ICHCTUYCCKAA CBA3b HCOPIaHNYCCKUX BCILCCTB

1.3

Knaccugukanus XuMHUYECKUX peakiid MO Pa3IMYHBIM MPU3HAKaM (IO YHCIY U COCTaBY
YYaCTBYIOIIMX B PEAKLMU BELIECTB, 110 TEIUIOBOMY 3P QEKTY, M0 M3MEHEHHIO CTeTeHeH
OKHCIICHUSI XUMMUYECKHUX 3JIEMEHTOB, 110 0OPAaTUMOCTH, [0 YUAaCTHIO KaTaau3aTopa). JK30-
U DHAOTEPMHYECKUE DPEAKLUUHU, TEPMOXUMHUYECKHE YypaBHeHMs. [loHsaTme o ckopocTH
XUMUYECKOHN pPEeaKL U
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[lonatne 00 OOpaTUMBIX W HEOOpPATHMBIX XMMHUYECKHX peakuusix. [lonartue o romo-
TEHHBIX U TEeTEPOreHHbIX peakuusax. llonsatue o xummyeckoM paBHOBecuU. PakTOpbI,
BIIMSAIOIIME HA CKOPOCTh XMMHYECKOM PEaKIUH U MOJ0KEHUE XUMUYECKOIO PAaBHOBECHUS

1.5

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aKuuu, SHGKTpOHHHﬁ 0aJaHC OKHCIHUTEILHO-
BOCCTAaHOBUTEIILHOM pCaKuuu. CocraBnenue ypaBHeHI/Iﬁ OKHCIHNTCIIBHO-BOCCTAHO-
BHUTCIBbHBIX peaKI_II/Iﬁ C UCIIOJIb30BAHUEM MCTO/Id 3JICKTPOHHOI'O OanaHca

1.6

Teopust MEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEAIEKTPOJINThl. KaTHOHBI,
aHUOHBI. MEeXaHU3M JUCCOLMALIMKN BEIIECTB C PA3JWYHBIMUA BUJAMH XUMUYECKOW CBS3H.
Crenens auccounanuu. CUIbHBIE U Ca0ble JIEKTPOJUTHL. Peakiiuu MOHHOTO OOMEHa.
VYcnoBusi mpoTeKaHUs PEAKIMA MOHHOTO OOMEHA, TOJIHBIE M COKpAlléHHbIE HOHHBIC
ypaBHeHUs peakiuii. CBOICTBa KHUCIOT, OCHOBAaHUHM U COJIEil B CBETE MpECTaBICHUN 00
ANEKTPOJUTUYECKON nucconuanuu. KadecTBeHHble peakuuu Ha HOHBL. [loHsiTHE O
TUAPOJIN3E COJIEU

1.7

XUMUYECKUI 3KCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPHUCTAJUIMYECKUX PEUIETOK
HEOpPraHMYECKHUX BEIECTB — METAIJIOB U HeMeTauloB (TpaduTa U anmMasa), CIOKHBIX
BELIECTB (XJIOpHIa HAaTpHUs); UCCIIEI0OBaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaklun
OT BO3JIEHCTBHS PA3IUYHBIX (PAKTOPOB; MCCIEJOBAHUE AIEKTPOIPOBOJHOCTU PACTBOPOB
BEIIECTB, MpoIecca TUCCOIUAIMN KUCIIOT, 1IeIouei U cosel (BO3MOYKHO HMCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX MPHU3HAKU IPOTEKAHHS
peakiuii HOHHOTO oOMeHa (00pa3oBaHUE OCaJKa, BbIAEICHUE Tra3a, 00pa3oBaHUE BOJbI);
OIBITOB, WIIIOCTPUPYIOIIUX IPUMEPBl OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PpEaKIUN
(ropeHue, peakliuy pa3iokKeHHs, COeIMHEHNS); PacllO3HaBaHNE HEOPIraHUYECKUX BEILIECTB
C MIOMOIIIBIO KaU€CTBEHHBIX PEAKIINI Ha MOHBI; pElIeHHE SKCIIEPUMEHTANILHBIX 3a71a4

HemeTamisr 1 ux COCINHECHUA

2.1

OOmast xapakTepucTuka rajgoreHoB. OcCOOEHHOCTH CTPOEHHMS aTOMOB, XapaKTepHBIE
creneHu okucneHus. CtpoeHne u GU3NYECKUe CBOMCTBA MPOCTHIX BEIIECTB — raJlOreHOB.
XUMHYECKHE CBOMCTBA HAa IPUMEpPE XJI0pa (B3aUMOJIEHCTBHE C METAJUIAMU, HEMETAJIJIaMH,
menoyamu). XjopoBogopoa. ConsiHas KHCIOTa, XUMHYECKHE CBOWMCTBA, IOJIy4YEHHUE,
npuMeHeHue. JleiicTBue Xjopa M XJIOPOBOAOPOJA HAa OPraHU3M 4elloBeka. BakHeiimne
XJIOPUABI U UX HAXOXKJICHHUE B IPUPOJE

2.2

OOmast xapaktepuctuka 37eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHH okucieHus. CTpoeHne u pU3NIecKrue CBOMCTBA MPOCTHIX BEIIECTB




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

— KHCJIOpO/a U cepbl. AJUIOTPONHbIE MOAM(DUKALMU KUCIOpOAa U cepbl. XUMUYECKHE
cBoiicTBa cepbl. CepoBOAOPOA, CTpOEHHE, (PU3HUECKUE U XUMUYECKHE cBOicTBAa. OKCUIbI
ceppl Kak MpEICTaBUTEIM KUCIOTHBIX OKcuAoB. CepHas KucioTa, (usnueckue u
XMMHYECKHE CBOilcTBa (00IIME Kak MpeAcTaBUTENs Kiacca KHUCIOT U crenu(pUYecKue).
XUMHUYECKUE PEaKIIny, JISKAIIHE B OCHOBE MIPOMBIIIICHHOTO CIIOC00a MOIy4eHUs! CepHOU
kucnoThl. [Ipumenenue. Conu cepHOM KUCIIOThI, KAUeCTBEHHAsI PEaKIvs Ha CYyIb(aT-noH.
Haxoxnenue cepel 1 €€ coequHEHUN B Ipupoe. XUMUYECKOE 3arpsi3HEHUE OKpYXKarolen
Cpelbpl COEIMHEHUSIMU Cepbl (KUCIOTHBIE O, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB),
CIOCOOBI €ro MpeoTBpaIleHUs]

2.3

OOmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKTepHbIe CTEIEHU OKUCIEHUs. A30T, paclpocTpaHEHHE B NpHpoje, (pusnueckue u
XUMHYEeCKHe CcBoiicTBa. KpyroBopor asora B mpupome. AMMHAK, €ro (QHU3UUECKHE
Y XUMHUYECKHE CBOWCTBA, MONXy4YeHUE U npuMeHenue. Coau aMMOHHUS, UX (U3NYECKHE U
XUMHUYECKHE CBOMCTBA, NpuMeHeHue. KauecTBeHHas peakuus Ha HOHBI aMMOHUS.
A3oTHas kuciora, e€ noiydyeHue, (U3MUECKHEe M XMMHUYECKHE CBOMcTBa (0OlIue Kak
IpEJCTaBUTEIIs Kjlacca KUCIOT U crenuduueckue). Mcrnonb3oBanue HUTPATOB U COJeH
aMMOHMSI B KQU€CTBE MUHEPAJIbHBIX YA00peHUH. XMMHUUYECKOE 3arpsi3HEHUE OKpYXKaroIei
Cpeabl COeIMHEHMSIMU a30Ta (KHCIOTHBIE JOXKIH, 3arpsS3HEHUE BO3JyXa, IMOYBBI U
BOJI0OEMOB)
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®docdop, amnorponHsie Moaudukanuu dhochopa, GUNIECKHEe U XUMUYECKHUE CBOMCTBA.
Oxkcun docdopa(V) u dochopHas kuciora, (GU3NYEeCKUe M XUMUUYECKHE CBOWCTBA,
nostydenue. Mcnonb3oBanue GpocharoB B KaUecTBE MUHEPATBHBIX y100peHU

2.5

OOmast xapaktepuctuka 37eMeHTOB I[VA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEHU OKHUCIEHHs. YTIJIepoja, aIOTPONHble MOIUHUKAIMM, pac-
IPOCTpaHEHWe B NpUpoAe, (U3MUECKHe U XUMHMYECKHe CBOWCTBa. AjcopOuus.
Kpyrosopotr yriepona B npupone. Okcuapl yriepoja, ux (U3NYECKUe U XUMHUYECKHE
CBOMCTBa, JAeCTBHE Ha >KUBBIE OPIaHU3MBI, TIOJYYEHHE U MPUMEHEHHE. DKOJIOrHYeCKHe
npoOJieMbl, CBsi3aHHBIE ¢ OKcUaoM yriiepoaa(lV); rumoresa TI00aNBHOTO MOTEIICHUS
KJIMMaTa; MapHUKOBBIA 3¢ dexT. YrompHas KucIOoTa M €€ CcOolM, UX (unyeckue u
XMMUYECKHE CBOMCTBA, MOJlyuyeHHe U NpuMeHeHne. KauecTBeHHas peakius Ha KapOoHart-
noHbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE

2.6

[TepBoHavasibHBIC TIOHATHS 00 OPTAHMYECKHX BEIIECTBaX KaK O COCIMHEHMSIX YTiepojia
(MetaH, 3TaH, STHJICH, allETUJICH, YTAHOJ, TJMIEPUH, YKCycHas Kuciota). X cocraB u
XuMu4eckoe crpoeHue. [oHsATHEe 0 OMOJOTHYECKH BaXKHBIX BEIIECTBAX: JKUpax, Oelkax,
YIJIEBOJAX — M UX POJIM B JKU3HHU 4eJIOBEKa. MaTepHalbHOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COECIUHEHUN

2.7

Kpemuuii, ero ¢usmueckne W XUMHUYECKHE CBOWCTBA, MOJIyuYe€HHE U MPHUMECHCHHE.
Coenunenus kpemHust B npupozge. OOmue mpencrasieHus o0 oxcuae kKpemHus(IV)
U KpeMHHeBOW kucinote. CUIMKAThl, UX HCIOJIb30BaHUE B OBITY, MEAMIIMHE, MPOMBIII-
JeHHOCTU. BakHeillue cTpouTenbHble MaTepuaibl: KepaMHuKa, CTEKIIO, IIEMEHT, OETOH,
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IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

JKeJIe300€TOH. HpO6J’IeMI:>I 0€30I1aCHOI0 MCHOJIHL30BaHU CTPOUTCIIBHBIX MAaTCpHAJIOB B
HOBCGI[HGBHOﬁ KHN3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: H3ydeHHEe 00pa3IoB HEOPraHMYECKUX BEIECTB, CBOWCTB
COJITHOM KHCJIOTBI; MPOBCACHUC KAYCCTBCHHBIX peaKHI/If/’I Ha XJIOPUA-UOHBI U Ha6JIIOI[eHI/Ie
MIPU3HAKOB UX MPOTEKAHMS; OMBITHI, OTpaXkarouue (pusnueckue U XMMUUYECKUE CBOICTBA
FaJIoreHOB W MX COEAMHEHHH (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEPUAJIOB);
O3HAKOMJIEHHE C 00pa3liaMy XJIOPHJIOB (raJIoreHU10B); O3HAKOMIIEHHE ¢ 00pa3LaMu cepbl
u e€ coeAMHEHUsMHM (BO3MOXKHO HCIIOJB30BAaHUE BHUIEOMATEPUAJIOB); HAOIIOJIEHHE
nporecca oOyriuMBaHMs caxapa IoJ| JeHCTBUEM KOHLEHTPUPOBAHHOM CEpHOM KUCIIOTHI;
U3yuyeHHEe XUMMYECKHMX CBOWCTB pa30aBlieHHOW CEpHOW KHUCIIOTHI, IpPOBEACHUE
KayeCTBEHHOW peakluu Ha CcyiabpaT-uOH U HaOMIOJEeHUE IpU3HAKa €€ NpPOTEKaHHUS;
O3HAKOMJICHHE C (HU3MUYECKUMH CBOMCTBaMH a3oTa, ¢Gochopa W UX COCTUHEHUIH
(BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEPHUATIOB), OOpa3maMu a30THBIX M (ochOopHBIX
yIoOpeHuii; MoyydeHue, coOupaHue, paclio3HaBaHHE M H3y4YEHHE CBOICTB aMMHAKa;
MPOBE/ICHNE KAYEeCTBEHHBIX pEAKIMd Ha HMOH aMMOHHMA U (ocdarT-HOH W HU3ydCHHE
IIPU3HAKOB MX IPOTEKAHUS, B3aUMOJEHCTBUE KOHLUEHTPUPOBAHHOM a30THOM KHUCIOTHI C
Melbl0  (BO3MOXHO  MCIOJI30BAaHME  BHUJEOMATEpHalioB);  H3yuyeHHE  Mojenel
KPUCTANIMYECKUX PEIIETOK anMmasa, rpaduta, GysuiepeHa; 03HaKOMIIEHHE C MPOLECCOM
azcopOLMM  pacTBOPEHHBIX  BEIIECTB AKTUBUPOBAHHBIM YIIIEM U yCTpOIlCTBOM
IIPOTHBOra3a; NOJy4eHne, COOMpaHue, paclo3HABAHUE U U3YyUEHUE CBOICTB YIJIEKHUCIIOrO
rasa; MpoBC€ACHHUC Ka4YCCTBCHHBIX peaKHI/Iﬁ Ha Kap60HaT- U CHUJIMKAT-UOHBI U M3YUYCHHC
IIPHU3HAKOB nux MMPOTCKAHU A, O3HAaKOMIJICHUEC C HpOI[yKHHGﬁ CUJIMKATHOM
IMPOMBINIJICHHOCTH,; PCIICHUEC OKCICPUMCHTAJIBHBIX 3aJad 110 TEME «Baxwueiimme
HEMETAJIJIBl U UX COCIUHEHUS

MeTannsl 1 UX COSINHEHUS

3.1

OOmiass xapakTepuCTHKa XWMHUYECKUX OJJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU MX
nonoxxenus B Ilepuogmueckoit cucreme xumuueckux snementoB J[.M. Menneneena
U cTpoeHHsT atoMoB. CTpoeHne MeTajuioB. MeTramndeckas CBs3b M METaJINYeCcKast
KPUCTAJUITMYECKAs PEMIETKA. DIEKTPOXUMHUUYECKUH Pl HAIIPSHKEHUH METaJIIOB

3.2

du3znueckue U XMMHUYECKHE CBOMCTBA METAJLIOB. O6H_[I/IC CITIOCOOBI MOJIy4YCHH MCTAJIJIOB.
Ilonsarue o KOppoO3uun METAlJIOB, OCHOBHBIC CITIOCOOBI 3alllUTBI UX OT KOPPO3UH. CrnaBsl
(CTaJ'IB, 9YyTYH, I[IOpB.J'IIOMHHHfI, 6p0H38.) " X NIPpUMCHCHHUC B GLITy " TPpOMBIINIJICHHOCTU

3.3

Hlenouynsle MeTaybl: nosokeHue B [leproguueckoll cucteMe XMMHUYECKUX 3JIEMEHTOB
JIL.. MenneneeBa; CTpO€HHE HX aTOMOB; HAaxXOXIeHWE B mpupone. DPusznueckue
1 XMMHUUYECKUE CBOMCTBA (HAa IpUMepe HaTpus U Kanus). OKCHIbl U THAPOKCUABI HATPUS U
Kaus. HpI/IMeHeHI/Ie IMICJIOYHBIX MECTAJIJIOB U UX COGI[I/IHCHI/Iﬁ

3.4

[[lenouHo3eMenpHbIE METAUIBI MarHMd M KalbLUA: MoJoxeHue B Ilepuoamueckoit
cuctemMe xumMuueckux snemeHnToB J[.M. MenaeneeBa; CTpoeHUE UX aTOMOB; HaX0XKJIEHUE B
npupoae. Pu3nMyeckMe M XUMHUYECKHME CBOMCTBA MarHus W Kajublus. Baxueinmme
COCTMHECHHS KalbIUs (OKCHJ, THUIPOKCUM, coyn). JKECTKOCTH BOJBI W CHOCOOBI €&
YCTpaHCHHS
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3.5

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Amomunuii:  nonokenue B Ilepmomudueckodt  cucTeMe  XMMHUYECKHMX — DJIEMEHTOB
JI.1. MenneneeBa; CTpoeHHE aTOMa; HaxOXKAeHUE B mpupoje. Ouznueckne U XMMHUYECKHE
CBOMCTBA aMFOMHUHMS. AMGMOTEpHBIC CBOMCTBA OKCH/IA M THAPOKCH 1A AITFOMUHHUS

3.6

Kenezo: nmonoxenue B Ilepronnueckoit cucreMe xumuyeckux anemeHtoB /.M. Men-
JielieeBa; CTPOSHUE aTOMa; HaXO0XICHHE B Ipupoae. PU3NYecKue i XUMUIECKHE CBOKWCTBA
xene3a. Okcuabl, ruapokcubl u conu sxenesza(ll) u sxeneza(lll), ux cocras, cBoiicTBa u
MOJIy4YeHue

3.7

XUMHUYECKUI JKCIIEPUMEHT: O3HAKOMJICHHE C OOpa3llaMh METaUIOB W CIUIABOB, HX
(GU3NYECKUMHU CBOMCTBaMU; H3YyYEHHE pE3YJIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO
WCIOJIb30BaHNE BUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCUCTBHS OKCHIA KAJIBIIHS
W HATPUsI C BOJOW (BO3SMOXKHO WCIIOJIB30BaHUE BHUICOMATEPUAIIOB); HCCIIEIOBAHNE
CBOMCTB KECTKOM BOJIBI; TMpoIlecca TOPEHUsI IKejle3a B  KHUCIOpoaAe (BO3MOXKHO
MCIIOJIb30BaHNE BHUJICOMATCPHAIIOB); MPU3HAKOB MPOTCKAHUS KAUECTBEHHBIX PEaKIMi Ha
WOHBI (MarHus, Kaublus, amoMuHus, nuHKa, kenesa(ll) wm sxemesza(Ill), memu(Il);
HAOJIIOZICHNE W ONKMCAHUE MPOIIECCOB OKpAIIMBAHUS IJIAMCHU MOHAMHU HATpUs, Kalus U
KaJblMsl (BO3MOXKHO HCIIOJIb30BaHUE BUACOMATEPHAJIOB); HCCICIOBaHUE aMpOTEPHBIX
CBOWCTB THIPOKCHIA ATIOMHHHS M THUAPOKCHUIA IIMHKA, PEIICHUE SKCIIEPHMEHTaTbHBIX
3ajad 1o teme «BaxkHei1ne MeTamibl 1 UX COSTUHEHUS

XHUMHS M OKpYXarolas cpeaa

4.1

Hosrie MaTepuajibl U TCXHOJIOTHUU. BemectBa u MaTepuajbl B MMOBCEOHEBHON KHU3HHU
YeJlOBeKa. XHUMHUSA U 310pPOBLE. be3omacHoe HCIOJIb30BaHUE BEIIECTB M XUMHYECKHX
peaKHI/Iﬁ B 6BITy. HepBaﬂ MNOoMOIIb IMPHU XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOW I'PaMOTHOCTH. XHMMUYECKOE 3arpsi3HEHUE OKpY’Karollel cpeabl
I[TAK. Ponp XuMMHM B pemIeHHH 3KoJorudeckux mnpoOiem. IlpupoaHble HCTOUHUKH
YII€BOA0POAOB (yroiib, IPUPOJHBINA ra3, HEPTh), MPOAYKTHl UX MepepadOTKH, UX POJb B
OBITY U IPOMBILLIIIEHHOCTH

4.3

XHUMHUYECKHI OKCIICPUMCHT: U3YUCHUC 06pa3u03 MaTCpHaJIOB (CTCKJ'IO, CIIJIaBbI MeTaJ'IJ'IOB)

INPOBEPAEMBIE HA OI'D IIO XUMHWHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OFPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O

OBHIET'O OBPA3OBAHUA
Kon IIpoBepsiemble TPeOGOBaHKS K NPEAMETHBIM pe3yJbTaTaM 0a30BOro YpOBHS
NMpoBepPsIeMOro 0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOI'O 00111eT0
TpeOoBaHMS oOpasoBanus Ha ocHoBe PI'OC
1 [IpencraBnenue:

11

0 MMO3HABAEMOCTH SBJICHUU npupoanbl, IOHUMAaHUC 00BEKTHBHOI 3HAYUMOCTH OCHOB
XUMHYECKON HAayKH Kak obmactu COBpPCMCHHOTO €CTCCTBO3HAHUA, KOMIIOHCHTA

o0mmiel KynbTyphl M TPAKTUYECKOW JEATEIHHOCTH UYEJIOBEKa B  YCIOBUSX




Kon
NMPoBePSIEMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

COBPEMEHHOr0 O0IIeCTBa; MOHMMAaHHE MECTa XUMHUU CPEIU IPYIHX E€CTECTBEHHBIX
HayK

1.2

0 Hay4YHbIX MCETOJAaX II0O3HAHMA, B TOM YHUCJIEC OKCIECPHUMCEHTAJIBHBIX H TCO-
PETUYCCKUX MECTOAAaX HUCCICAOBAHHA BCIICCTB U H3YUCHUSA XUMHUUYCCKHUX peaKuHﬁ;
YMCHHC UCIIOJIb30BAaTh MOJCIIN IJIA 00BACHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodecCHOHATHLHON NEATENPHOCTH, CBS3aHHBIX C XHMHEH U CO-
BPECMCHHBIMU TCXHOJIOTUAMHU, OCHOBAHHBIMU Ha JOCTHUXKCHUAX XUMHYECKOM HAayKH,
YTO MO3BOJIUT OOYYAIOIIUMCSI pacCMaTpUBaTh XUMHIO Kak cdepy cBoell Oymymiei
npo(eCCHOHATIBHON JEATeIbHOCTH M CHeNaTh OCO3HAHHBIA BBIOOD XUMHHU Kak
npo(UIIBHOTO TPeMETa IIPH MEPEX0/ie Ha YPOBEHb CPEHEr0 00IIero 00pa3oBaHus

Biagenne cucteMoil XMMHMYECKMX 3HAHUM M yYMEHUE NPUMEHATH CHUCTEMY
XMMHMYECKHUX 3HAHUI, KOTOpask BKIIIOYAET:

2.1

BaXHEUIIME XMMHUYECKME IIOHATUS: XUMHUYECKUH 3JEMEHT, aToM, MOJIEKYJa,
BEILECTBO, IIPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOAHAS U HEOMHOPOAHAS CMECH,
OTHOCHUTEJIbHBIE aTOMHasi U MOJIEKYJISIpHAs MAacchl, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHasi Macca, MOJISIPHBIN 00BEM, OKCHJ, KHUCJIOTa, OCHOBAHUE, COJb (CPeAHss),
XMMHMYECKasl PEaKLMsl, PEAKUUU COENAMHEHMs, PEAKLHUU PA3JIOKEHMs, PEaKLUU
3aMEIleHUs, peakuuu OoOMeHa, TeloBOM A(PQEeKT peakuud, 5K30- U
SHIOTEPMHUUECKUE DPEAKLIUU, PACTBOP, MAaccoBass IO XMMHUYECKOTO JIEMEHTAa B
COEMHEHUH, MaccoBasi J0JI1 U NPOLEHTHAs KOHLIEHTPALUs BEILECTBA B PAacTBOPE,
A0pO AaToMa, OJJIEKTPOHHBIA CIIOW aroMa, aTroOMHass OpOUTalb, paguyCc aTroma,
BaJICHTHOCTb, CTENEHb OKUCIIEHUS, XUMHUYECKasi CBS3b, AJIEKTPOOTPHUIIATEILHOCTD,
MOJISIPHAsl U HETOJIsIpHasi KOBAJIEHTHAsl CBSI3b, MIOHHAs CBSI3b, METAJUIMYECKAs CBS3b,
KpUCTaJNIM4ecKasl pet€Tka (aToMHas, HOHHAasI, MeTaJuInYecKast, MOJIEKYJIsipHasi), MOH,
KAaTUOH, aHWOH, JIEKTPOJIUT U HEDJEKTPOJIUT, SJIEKTPOJIUTHUYECKAs TUCCOLUALINS,
peaKkUMy  HMOHHOTO  OOMEHa,  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIE  PEaKLUH,
OKHCIIUTEIb W BOCCTAHOBUTEIb, OKHMCIEHME M BOCCTAHOBJIEHME, DJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTHMMble M HEoOpaTUMble pEaKLUH, CKOPOCThb
XUMHUYECKON peakiuu, karanusarop, [IJIK, koppo3nsa MeTannos, cruiaBsl

2.2

OCHOBOIIOJIAaTraromMre 3aKOHbI XUMHU: 3dKOH COXPAaHCHHA MACCHI, HepI/IOIlI/I‘-ICCKI/Iﬁ
3aKOH I[I/I MCH,Z[CJ'ICCB&, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABora;[po

2.3

TEOPUH XUMHUU: ATOMHO-MOJIEKYJSIPHAsE TEOPHs, TEOPHs DJIEKTPOJIUTHUECCKOU
IHUCCOLIUAINA

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH

3.1

YMCHHC IIPABUJIBHO HCIOJb30BATL H3YUCHHBLIC BCIICCTBA W MATCPUAJIBL (B TOM
quciae MHUHEpaJbHbIE yJOOpEHUs, METaUIbl U CIUIaBbI, MPOJYKTHI MepepaboTKu
MPUPOJHBIX HCTOUYHUKOB YTJIEBOAOPOAOB (YIJis, MIPUPOJHOTO Ta3a, He(hTH) B OBITY,
CEIIBbCKOM XO035ICTBE,
Ha TPOM3BOJCTBE U IMOHMMAHWE 3HAYCHHUS JKAPOB, OCJIKOB, YIJIEBOIOB IS




Kon IIpoBepsiemble TPeOOBAHUSA K MPeAMETHBIM pe3yJbTaTaM 62a30BOr0 YpPOBHsI
NMpoBepsieMoro OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOIO 00IIIET0
TpeOoOBaHMS oOpa3oBanus Ha ocHoBe PI'OC
OpraHu3Ma 4eJIOBeKa; YMEHHE IMPOTHO3UPOBATh BIMSHUE BELIECTB U XUMUYECKUX
MIPOLIECCOB HAa OPTaHU3M YeJIOBEKa M OKPYKAIOUYIO MPUPOTHYIO Cpely
39 YMEHHE HWHTErpUpOBaTh XMMHUYECKHWE 3HAHUS CO 3HAHUSMHU JPYrUX Yy4eOHBIX
' IpEIMETOB
HaJIMYUe OMbITa PabOThl C Pa3TUYHBIMU HCTOYHHKAMH HWH(OpPMAMHA MO XUMHH
3.3 (Hay4Hass ¥ HAY4YHO-TIOMYJISIpHAS JIUTEpPATypa, CIOBApH, CIIPABOYHUKH, UHTCPHET-
pecypcehl)
YMEHHE OOBEKTHUBHO OIEHUBATh WH(GOPMAIUIO O BEIIECTBAX, X MPEBPAICHHUIX U
3.4 [IPAKTUYECKOM NPUMEHEHUH W YMEHHE HUCIOJb30BaTh €€ NIl pelleHus y4deOHO-
MMO3HABATEIIBHBIX 33144
Brnagenue ocHOBaMM MOHATUHHOTO ammapaTa ¥ CHMBOJIHUYECKOTO SI3bIKa XUMUU IS
4 cocraBieHUs (OpPMYJT HEOPTaHWYECKUX BEIICCTB, YPABHCHHH XHMHUYECKUX
peakuuii; ocHoBaMu xumuueckoit HomeHkIatypsl (IUPAC u TpuBuanbHON)
YMmeHue oOBSCHATH CBS3b MOJOXKEHUS 3neMeHTa B [lepuoamueckoil cucteme c
5 YHCIIOBBIMU XapPaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB
U 3apsa sApa, oOliee YMciIo JIIEKTPOHOB), paclpeselieHHeM 3JIEKTPOHOB IO
JHEPTeTHYCCKUM YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS U KATbIIHS
[IpencraBienne o MEPUOANMYECKON 3aBUCHMOCTH CBOWCTB XMMHUYECKHUX DIIEMEHTOB
5 (paguyc aroma, 3JIEKTPOOTPUIATENLHOCTH), MPOCTHIX U CIOXHBIX BELIECTB OT
MOJIOXKEHUS 37IeMeHTOB B [lepruoanyeckoil cucreMe (B MabIX MEPHOaX U TIIaBHBIX
MOATPYIIAax) 1 3JEKTPOHHOTO CTPOCHHUS aTOMa
7 YMmeHue kinaccupuIupoBaTh:
7.1 XUMHYECKHE DJIEMEHTHI
7.2 HEOPraHUYEeCKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIIUH
8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTH M CTEIICHb OKHMCIICHUS XUMHYECKUX JICMEHTOB, 3apsii HOHA
8.2 BH/JT XUMHYECKOH CBSI3U M THUIT KPUCTAIUTHUECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX pPacTBOpax BEUIECTB (KHCIOT, OCHOBAHUH)
8.4 OKHCJIUTETh U BOCCTAHOBUTEITH
9 YMeHue xapakTepu3oBath (PU3HMUECKUe U XUMUYECKUE CBOUCTBA:
01 MPOCTBIX BEMIECTB (KHCIOPOA, O30H, BOJOPOA, rpadur, anmas, KPEeMHHH, a3orT,
dbocdop, cepa, X0p, HATPHUH, KM, MAarHUNA, KAJIBIIWHA, aTIOMHUHUH, JKeJIe30)
CIIO)KHBIX BEIIECTB, B TOM UYHWCJIE€ HX BOJHBIX pacTBOpPOB (BOJa, aMMHaK,
XJIOpPOBOJIOPO/I, CEPOBOAOPOJ, OKCHABI W TUApPOKCUIbl MeTaioB I[-IIA rpymm,
9.2 amromunusi, meau (1), muaka, xenesa (II u III), okcuasr yrmepoma (II u IV),

kpemuus (IV), azora u docdopa (Il u V), ceper (IV u VI), cepuucras, cepnas,
a30THCTasA, a30THas, pochopHas, yroapHasi, KpeMHHEBAst KMCIIOTa U UX COJIN)




Kon IIpoBepsiemble TPeOOBAHUSA K MPeAMETHBIM pe3yJbTaTaM 62a30BOr0 YpPOBHsI
NMpoBepsieMoro OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOIO 00IIIET0
TpeOoOBaHMS oOpa3oBanus Ha ocHoBe PI'OC
MIPOTrHO3UPOBATh U XapaKTEepPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX
9.3 coCTaBa M CTPOCHHMsI, MPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT HX CBOIICTB,
BO3MOYXHOCTb TIPOTEKAHUS XUMUYCCKUX MTPEBPALICHUHN B PA3IUYHBIX YCIOBUSIX
10 YMeHue coCTaBIsSITh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEAKIIHii, B TOM YHUCIIE:
10.1 peakiuii H'OHHOro 0OMeHa
10.2 OKHCJTUTETFHO-BOCCTAHOBUTEIILHBIX PEAKIIHi
10.3 WUTIOCTPUPYIONINX ~ XMMHUYECKHE CBOWCTBA HM3YUEHHBIX KJIAcCOB  (TpyIm)
' HEOPraHMYECKUX BEIIECTB
104 MOJITBEPIKIAIOIIUX TCHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHue BEIYUCIATh (TPOBOUTH PACUEThI):
111 OTHOCHUTEIILHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIIO
' XUMHYECKOTO JJIEMEHTA B COCAMHCHUH
11.2 MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB
114 10 YPaBHCHHSIM XHUMHUYECKUX PEAKIIUN U HaXOUTh KOJIMYECTBO BEIIECTBA, 00BEM U
' Maccy peareHTOB WM TPOIYKTOB PEAKIIUK
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJaMH HAy4YHOTO TO3HAaHWS (HAONIOJICHWE, H3MEpEHHeE,
12.1 HKCIIEPUMEHT, MOJCIMPOBAHNE) MIPH U3YUYEHUHU BEIIECTB U XUMUYECKUX SIBJICHHIA,
yMeHHe cHOpMYITHPOBATh MPOOIEMY U MPEUIOKHUTH MMYTH €€ perIeHUs
12.2 0e3omacHOl pabOThl C XUMHUYECKUMM BEIIECTBAMHU, XUMHUUYECKOW TMOCYAOUW H
' 71abopaTopHBIM 000PYI0BAaHHEM
mpaBwiaMud  Oe3omacHoro oOpaileHuss ¢ BEIIeCTBAMH, HCIONIb3YEeMbIMU B
MTOBCETHEBHOH KWM3HU, MPABUJIAMH TOBEJICHUS B IENISIX COCPEHKCHHS 370POBbS H
12.3 OKpY’Karollel IpUpOIHOM cpenibl; MOHMMaHueE Bpea (OMacHOCTH) BO3JAEHCTBUS HA
KUBBIC OPTraHW3MBI ONPEICICHHBIX BEIIECTB, CIOCOOOB  YMEHBIICHHS |
MIPEIOTBPAIIECHHUS UX BPEITHOTO BO3JACHCTBHS
13 Hannune mpakTHuecKUX HAaBBIKOB IJIAHUPOBAHUS M OCYIIECTBICHHS CIEIYIOIIUX
XUMHUYECKHUX IKCTIEPUMEHTOB:
W3yYCHHEC W ONHCaHWe (U3MYSCKUX CBOMCTB  BEIIECTB; O3HAKOMIICHHE
13.1 C U3NYECKUMU W XHMHYSCKUMHU  SBICHUSMH; OIBITHI, HJUTFOCTPUPYIOIIHE
MPU3HAKU IPOTEKAHUS XUMUYECKUX PEaKInit
13.2 M3y4eHre CIOCO00B pa3IeieHUs] cMecei
MOJIy4eHUE KUCIOPO/Ia M U3YYEHHE €r0 CBOWCTB; MOTyYeHHE BOJIOPOAa U U3YUCHUE
13.3 €ro CBOMCTB; MOJIYYCHHE YTIJIEKHCIOTO Tra3a U M3y4YeHHE €ro CBOWCTB; MOIYYCHHE
aMMHaKa ¥ U3y4yeHHe ero CBOHNCTB
13.4 IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MAacCOBOM JOJEH pacTBOPEHHOIO

BEIIECTBA




Kon
NMPoBePSIEMOro
TpeOoOBaHMS
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IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

MPUMEHEHUE WHIAMKATOPOB (JIakMyca, MeTwiopaHxa u (eHondTaaenHa) st
OTIpEJIeJICHUS XapaKTepa Cpeiibl B pACTBOPAX KUCIIOT U IIEI0YeH

13.6

WCCIIEZIOBAHUE U OIMCAHWUE CBOMCTB HEOPraHWYECKHUX BEUIECTB PA3IMUYHBIX KIIACCOB;
W3YYEHUE B3aUMOJICHCTBHS  KHUCIOT C METaUlaMM, OKCUJAMU  METaJlJIOB,
pacCTBOPMMBIMM U HEPACTBOPUMBIMU  OCHOBAaHUSMH,  COJISIMH; IIOJIyYEHHUE
HEPACTBOPUMBIX OCHOBAaHHWM; BBITECHEHHE OJHOIO METajlla JPYyruM M3 pacTBOpa
COJIU; MCCIIeZIOBaHNE aM()OTEPHBIX CBOMCTB TMAPOKCUIOB ATFOMUHUS M IIMHKA

13.7

PCUICHUC OKCIICPUMCHTAJIbHBIX 3aJa4 10 TEMaM: «OcHOBHEIE KJIaCChI
HCOPIraHUYCCKUX COCHHHGHHﬁ)); ((QHGKTpOJIHTI/I‘ICCKaSI Auccouuanus,,
«BakHelmye HeMeTalIbl U HX COCANHCHUA, «BaxkHelme MeTaaiabl M HUX
COCAUHCHMUA»

13.8

XUMHAYECKHE SKCIEPUMEHTBI, HJUTFOCTPUPYIOIIME MPU3HAKK TMPOTEKAHUS PEaKInui
MOHHOTO OOMEHa; KauyeCTBEHHBIC pEAKIMU Ha TMPUCYTCTBYIOIIHWE B BOIHBIX
pacTBopax HOHBL: XJOpUA-, OpomMua-, Moaua-, cyibdar-, docdar-, kapOoHaT-,
CHJINKAT-aHUOHBI, TUAPOKCHI-MOHBI, KATHOHBI aMMOHMS, MarHHs, KaJbIus,
aIOMUHUS, Kene3a (2+) u xenesa (3+), menu (2+), nMHKA

14

YmMmenue:

141

MIPE/ICTaBIATh PE3yNbTaThl SKCIIEpUMEHTa B (OpMe BBIBOJOB, J10Ka3aTEbCTB,
rpadUKoB U TAOJIUI U BBISBISATH IMIMPUUYECKHE 3aKOHOMEPHOCTHU

14.2

yCTaHaBJIMBATh CBSI3U MEX]Y peajlbHO HaOJI0JaeMbIMH XMUMUYECKUMU SIBICHUSMHU
U TPOLECCaMH, MPOUCXOIAIIMMU B MaKpO- U MHUKPOMHUpE, OOBSICHATH NMPUUYUHBI
MHOT000pa3us BEIIECTB

MNEPEYEHbD 2JIEMEHTOB COAEPXXAHUS, ITPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMUHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [TepBoHaYaIbHBIE XUMUYECKUE TTOHSATHS

1.1 UucTteie BemecTBa u cMec. CTIocoOBI pa3ziesieHus: cMecei

12 ATOMBI U MOJEKYNIbl. XUMHYECKUE 31eMEeHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
' [IpocThie U CIIOKHBIC BEIICCTBA.

13 Xumudeckas (Gopmyna. BameHTHOCTh aTOMOB XHMHYECKHX 3JIeMEHTOB. CTemneHb
' OKHUCIIEHHS

14 3akOH TIOCTOSIHCTBAa cocTaBa  BemiecTB. OTHOCUTENbHass aTOMHas — macca.




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

OTtHOCHUTENbHAS MOJICKYJIsSIpHas Macca. MaccoBas J0JI1 XUMHYCCKOT'0 JJIEMEHTA B
COCINMHCHUU

1.5

KommuectBo BemectBa. Monb. MomsipHas Macca. MosipHbIE  00bEM  Ta30B.
BzanmocBs3n KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CANHUI] BEIICCTBA

1.6

Du3nyecKue U XUMHUYECKUE SIBICHUA. XUMUYECKasl peakuus U €€ MpU3HAKU. 3aKOH
COXPAHEHHUs MacChl BEUIECTB. XUMUYECKUE YPABHEHUS

[lepuonnueckuit 3akoH wu Ilepumomuueckas cucTeMa XHMHYECKHUX OSJIEMEHTOB
J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepuonnueckuit 3akoH. llepuogmueckas cucTeMa XUMHUYECKHX  JJIEMEHTOB
J.U. Menneneesa. [lepuoael u rpynnel. @U3nyeckuii CMbICI MOPSAAKOBOIO HOMEPA,
HOMEPOB [IEpUOJa U IPYMNIIbI JIEMEHTA

2.2

Crpoenue aromoB. CoctaB aTtoMHbIX saep. M3oromel. Onektponsl. CTpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB TepBbIX 20 XUMUYecKuX 31eMeHToB [lepuoanueckoit
cucremsl .. Menaeneesa

2.3

3aKOHOM€pHOCTI/I B H3MCHCHHM CBOHCTB XHMHYCCKHX 3JICMCHTOB MCPBLIX TpéX
Inepruoaos, KaJiyjs, KaJIbIIus (paIn/cha aTOMOB, QJICKTPOOTPHULATCIIBHOCTH,
MCTANIIMYCCKHUX M HCEMCTAIJIMYCCKUX CBOfICTB) Hn ux COG,I[I/IHGHI/Iﬁ B COOTBCTCTBHH C
ITOJIOXKCHHUEM 3JICMCHTOB B Hepnonﬂqecxoﬁ CUCTCMC U CTPOCHUCM HUX AaTOMOB

Crpoenue BeniecTa

3.1

Xumnueckas cBsi3b. KoBaneHTHas (MOJsipHas U HEMOJISIPHAs) CBS3b. DIEKTPOOTPHUIIA-
TEJIbHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAs CBA3b. MeTtaiunueckas CBs3b

3.2

Tunel KPUCTAITNIMICCKUX peI_HéTOK (aTOMHaH, HOHHAasd, MeTaJ'IHI/I‘leCKaH), 3aBUCHUMOCTb
CBOMCTB BEIIIECTBA OT TUIIA KpHCTaHHquCKOﬁ pCH_IéTKI/I U BUJA XUMHUYECKOH CBSI3U

Baxnelimme mnpeacTaBUTENM HEOPraHWYECKHX BemecTB. Hemerawbl u  HX
coeqruHeHUs. MeTaljibl U UX COeIUHEHUSI

4.1

Knaccupukanyus ©  HOMEHKJIaTypa HEOPraHMYECKUX COEAUHEHMH: OKCHIOB
(comeoOpasyromiye: OCHOBHBIE, KHCIOTHbIE, aM(OTEpHBIE) M HecoIeoOpas3yrolue;
OCHOBaHHUH (IIET0YM ¥ HEPACTBOPHUMBIE OCHOBAHUS); KUCIOT (KUCIOPOJICOAepKAIIIE
1 OECKUCIIOPOIHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CPEeTHUX M KHCIIBIX )

4.2

du3nuecKue ¥ XUMHUYECKHE CBOMCTBA IMPOCTHIX BEHICCTB-HEMETA/LUIOB: BOJIOPO/IA,
XJI0pa, KUCIOPO/Ia, cephl, a30Ta, Ghocdopa, yriaepoaa, KpeMHHsI

4.3

dusnyecknue U XUMHUYESCKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJUIOB: JIMTUA, HATPUA,
Kajlysda, Marousds MW KajJdblusd, aJIOMHHHA, KCJIC3a. 9JICKTpOXHMI/IquKI/II>'I paa
HaHpH)KCHI/Iﬁ MCTAJIJIOB

4.4

dusndeckue ¥ XUMHUIESCKUE CBOWCTBA BOAOPOIHBIX COSTUHCHUH HEMETAJIOB: XJIOPO-
BOJIOPO/a, CEPOBOIOPO/IA, aMMHUAKa

4.5

duznueckue W XHMHUYECKHE CBOWCTBAa OKCHI0B HemertawioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrmepoma(ll, IV), xpemuus(IV). Ilomyuenue
OKCHJIOB HEMETAJIIIOB

4.6

Xumunyeckne cBoricTBa OKcuAoB: MetawioB |A—IIIA rpynmn, unwuuka, memu(ll) wu
xemesa(ll, 11). [TomydeHre OKCHIOB METAIIIIOB




Kon

4.7

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

XUMUYEeCKHE CBOMCTBA OCHOBaHMI M aM(pOTEpHBIX TUIPOKCUIOB (HAa TMpUMEpe
THIPOKCHUIOB aJIOMUHUS, Keje3a, IuHKa). [loaydeHre ocHoBaHHM M amM(pOTEPHBIX
THIPOKCHJIOB

4.8

OOme XUMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOJIHOM, CEPOBOJOPOTHOH,
CEpHHUCTOM, CepHOH, a30THOH, ¢ochopHOil, KpeMHUEBOH, yroapHOU. OcoOble
XUMHUYECKHE CBOMCTBA KOHLICHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT. IloydueHue
KHCJIOT

4.9

OO0mue XUMUYECKHE CBOMCTBA cpeHux cotied. [Tomydenue comneit

4.10

[Tonyyenne, coOupaHue, paclo3HABaHWE BOJOPOJAA, KHUCIOPOJa, aMMHAKa,
YIJIEKHCIIOro Ta3a B jjabopaTopuu
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[lonyyenne ammmaka, CepHOW W a30THOW KHCIOT B NPOMBINUIEHHOCTH. O0mme
CIOCOOBI OJTYYEHUSI METAIIIOB
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I'eneTnyeckas cBs3b MCXKAY KiIaCCaMU HEOPTaHUYCCKUX COCJIMHEHU I

XUMUYECKUE PEAKIIUU

5.1

Knaccupukanys XUMHUYECKUX pPEaKLUil MO pa3jMyYHbIM IpPU3HAKaM: M0 YUCIY H
COCTaBY YYacCTBYIOUIMX B PEAKIMU BELIECTB, O TEIIOBOMY 3 (deKTy, 10 N3MEHEHHUIO
CTEIIEHEH OKUCIICHUS XUMUYECKUX JJIEMEHTOB

5.2

TennoBoil >pdexT XuMUUecKoi peakiuu, TEPMOXMMUYECKHE YpPaBHEHUS. DK30- U
SHAOTEPMUYECKUE peaKNK. TepMOXUMHUECKHUE YPAaBHEHUS

5.3

OKHCIUTEITEHOBOCCTAHOBUTEIBHEIC pCaKkuuu. OKHCIUTEIM W BOCCTAHOBHUTEIIH.
Hpoueccm OKHCJICHHA W BOCCTAHOBJICHHA. QHCKTpOHHLIﬁ 0ajaHC OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHOM peakuuu

5.4

TeOpI/I}I BHGKTpOHHTquCKOﬁ JUucCColuanuu. KaTI/IOHBI, AHUOHEI. aﬂeKTpOJ'II/ITLI u
HEOJICKTPOJINTEI. CunbHbBIE U ClIa0kIe OJICKTPOJIUTHI. Crenenn JUCCoranmn

5.5

Peakuuu nonHoro oomMeHa. Y cioBus NPOTEKaHUs peakliMii HOHHOTO OOMEHa, MOJIHbIE
U COKpaIIEHHbIE HOHHBIE YPaBHEHHUSI PEAKIUI

XUMHS U OKpYXKarolas cpesa

6.1

BemecrBa u wmarepuanbl B TNOBCEAHEBHOM JKM3HM 4YellOBEeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMUYECKUX peakuuil B jadboparopuu u ObITy. IlepBas
IIOMOIIb TP XUMHYCCKUX 0XKOraX U OTPABJICHUAX

6.2

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIoLIeH cpeabl (KUCIOTHBIE MO0XKAU, 3arps3HEHUe
MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI ero mnpenorBpamienus IIpenenpHas
nomyctumasi  konmeHtpamus BemectB  (IIJK). Pomp xumMum B pemieHUn
IKOJIOTHUECKUX TpoOsieM. Y cuiieHne mapHukoBoro 3¢ dexra, pa3pyiieHue 030HOBOTO
ciost

6.3

[Ipumenenue cepsi, a3ora, hochopa, yrimepoaa, KpeMHUS U UX COCTUHEHUN B OBITY,
MEIUIMHE, MPOMBIIUIEHHOCTH W CEJIbCKOM Xo3siicTBe. IlpuMeHeHHe MeTamioB u
CIJIaBOB (CTallb, YYT'YH, IIOPATIOMUHHMA, OpoH3a) B OBITY M HPOMBIIIJICHHOCTH UX
coeauHeHuil. [IoHsATHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
KOPpO3HUH

6.4

[IpupoHble HICTOYHUKH YTIEBOAOPOAOB (yroyb, MPUPOIHBIN Ta3, HePTH), TPOTYKTHI




Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

UX nepepadboTKu (OCH3WH), KX POJIb B OBITY U IPOMBIIINICHHOCTH
[lepBOHaYasIbHBIC MOHATHSI 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHMSX YIiiepoja
6.5 (MeTaH, 3TaH, ATWJICH, AlETHJICH, 3TAaHOJN, TJIMIEPUH, YKCYCHas kucinorta). [loHsTre o
' OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OeNKaX, yrieBOAaX — U UX POJH B JKU3HU
YeJIoBeKa
7 Pacuérer:
7.1 1o ¢hopMysaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYICCKUM YPABHCHHSIM

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
* Xumus, 8 kiacc/ 'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxuuonepHoe obmectBo «M3narensctBo «IIpocBeienne»

* Xumus, 9 knacc/ 'adpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxrmmonepHoe obmiectBo «M3aarenberBo «IIpocBemenner

METOIUYECKHUE MATEPHUAJIBI JUIA YYUTEJIA

1. 'apa H.H. Xumus: 3a1aunuk ¢ «momMoirHukoM»: 8-9 kiaccel / H.H. I'apa. — M.:

[Tpoceemenne, 2019.

2. T'abpyceBa H.U. Xumus: pabouas tetpaas: 8 ki. / H.W. I'abpyceBa. — M.:

[Ipocsemenne, 2018

3. I'apa H.H. Xumus. Ypoku: 9 xi. / H.H. I'apa. — M.: [Ipoceemenue, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET




Poccuiickas snextponHas mkoia - https://resh.edu.ru/

[{udpoBoii oOpa3oBaTeabHbIA KOHTSHT - https://educont.ru/

Enunoe copeprxanue ooiero oopaszoBanus - hitps://edsoo.ru/
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