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» PUMeEpHon paboyein porpammbl MHctuTyTa CTpaternn passutus obpasoBaHusg Poccuinckon
AKkanemun obpasosaHug M, 2021

B cooTBeTCcTBUYN C

- lMonoxeHnewm o pabouen nporpamme y4ebHoro npeamvera.

Ha 6age LeHTpa «Touka pocraxy obecneynsaercs peanunsauus obpasoBarenbHpix nporpamm
ECTeCTBEHHOHaYYHOW y TeXHONornyecKkon HanpasneHHocren, pPaspaboTanHbix B COOTBETCTBUM ¢

opratusaumm obyyenuns Xvmnn B 8—9 knaccax, BbICTPOEHHOM Ha 6ase noboro M3 0OCTYMHbIX
y4ebHo-mMeToauYecknx Komnnekcos (YMK). Vicnonb3osanne obopynosaHus LUeHTpa

«Todka pocTa» nossonger co3aaTe ycnosus:
*  BIA pacwvpenus cogepxanns LWKOMBHOro XmMmuyeckoro 0bpasosaHus:

°  ONA NoBblweHus NO3HaBaTeNbHOM akTUBHOCTY obyyaowmxcs g ECTeCTBEHHOHayYHoR
obnactu:

*Ans pabotel ¢ ogapEHHbIMu LKONbHVKaMY, opramnsaymm 1x Pa3BUTWA B pasnnyHbix o6nacrax
obpasosarensHon, TBOp-eckon AeatensHocTy.

Npumenss unbpossie naboparopum Ha ypokax XUMUW, y4aLLMECH CMOTYT BbINomHMTE MHOXEeCTBO
nabopatopHbix pa6oT u SKCMEPUMEHTOB o nporpamme OCHOBHOM LLIKOSbI.
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2. MacnopT HauloHanbHoro npoekra «ObpasosaHney (yTB. npesnanymom Coserta npm



24 12 2018 Ne 16). - URL: https://login .consultant.ru
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(yTBEPXOEHA NOCTaHOBREHMEM MpasuTtenscrea Pd oT 26 .12

2017 Ne 1642 (peg . o1 22 .02 .2021) «O6 yTeepxaeHm roCyAapCTBEHHOW Nporpammei
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oT 5 aerycta 2016 r . No 422H) . — URL: // flttp://npOQCTaHgaQTnegarora.Q@ (OaTa o6bameng: 10
.03 .2021)

1. TpoeccroHanbHbIi cranaapt «leaaror gononHUTenbHOrO obpasoBaHus geten u
B3pocnbix» (Mpukas Munncrepcrea TPyfia u counansHon sawutel PO o1 5 masg 2018 r Ne
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infor- matsionnyy—blok/natsionalnyy—reest|'~professionalnykh- standartov/reestr-
professionalnykh- standartov/index php? ELEMENT _ID=48583 (nata obpaulenms: 10 .03
.2021)

2. depepanbHbin rocyfapCTBeHHbIN 0BpasoBaTenbHbIN cTaHfapT 0CHOBHOro obLlero
obpaszoBaHus (YTBEPXKAEH NpYKKa3om MuHncTepcTsa 06pasosanus u Haykn PO ot 17
aexabpsa 2010 . Ne 1897) (pen.21.12.2020) . — URL: https://fgos.ru (nata obpalyerns: 10
.03 .2021) 7.PenepanbHbin rocynapCTBeHHbIn obpasosaTenbHbIi cTaHaapT cpegHero
obuwero obpasosanus (YTBEPWAEH NpKKazom MuHucrepcTea obpasosanus Haykun PO or
17 masn 2012 1. Ne 413) (pes. 11 .12 .2020) . — URL: https://fgos.ru (aata obpawenuns: 10
.03 .2021) 8.MeTonnueckne pekomeHAaumnmn No cos3naHunto u DYHKUMOHUPOBAH IO DETCKNX
TeXHONapKkos «KBaHTopnym» Ha Hase 00LeobpasoBaTenbHbix opraHn3aunin (yTeepkaeHsl
pacnopsixeHuem MnHucTepctsa npocselehng PO ot 12 AHBapa 2021 r . Ne P-4) . —

URL: http://www .consultant ,ru/document/cons_doc_L/-\V\/_374695 (nara obpauleHna: 10 .03 .2021)

1. MeTtoandeckne PEKOMEHAALMN N0 CO3AAHMIO 1 (PYHKUMOHUPOBAHUIO LUEeHTPOB Lndposoro
0bpasoBaHns «IT-ky6» (yTBEDXKAEHBI pacnopsikeHnem MwvHncTepcTBa npoceelyeHns PO ot
12 aHBaps 2021 r . Ne P-5) - URL: http://www
-consultant.ru/ document/cons_doc_LAV\/_374572

(nata obpawenus: 10 .03 .2021)

1. MeTtoguyeckue PEeKoOMEeHOaunmn no co3gaHno un DYHKUMOHNPOBAHUIO B
00weobpasosaTenbHbix Oprarnsaunsax, pacnonoKeHHbIX B CENbCKON MECTHOCTU 1 Maribix
ropogax, UeHTpoB obpasoBaHns E€CTECTBEHHOHAYYHOW N TeXHOOrMYeCKON
HanpasrienHocTen («Tovka pocran) (YTBEDKAOGHBI PAacnopsHKEHEM MuHncTepcTaa
npoceellerHus Poccuiickon ®epepauyun ot 12 AHBaps 2021 r . Ne P-6) . —

URL: http://iwww.consultant.ru/document/cons doc LAW_374694/ (nata obpauwerua: 10
.03 .2021)

KpaTkoe onvcanusa HOAXOAOB K CTRYKTYDUPOBAHMID MaTepnanos B obpaszoBaTencHou
nporpaviie (O npeac
1. MeToapl nsyveHua BelecTs n xummrdecrux ABNEHNNA. DKCNepUMEHTanbHbIE OCHOBbLI XUMUN

delieHb! Cnegsyolidne Prasiieno

2. . TepBoHavarnbHble XMMUYECKUE NOHSTIS 3 . Pactsopbl. 4. OcHOBHbIE Knaccbi
HEopraHn4ecknx coegunrenni. 5. Teopus ANIBKTPONNTMHECKOW Anccoumnaunm. 6. Xummyeckue
peakumn. 7. XUMUYECKNE 3NeMeHTbI (CBOVUCTBA METaNNoOB, HEMETANNOB U NX COennNHERNN).



IKCNepumeHT npPoBOAUNTCH B TOM cnyvae, ecnm oH onacen ANA BbINONHEHUSA yvawmmmncsa mnm
nmmMerulnncs ["Ipl/l@()p npeacrasnexd 8 EONHCTBEHHOM Kk3emnnsipe.

Ona nsyyenus npegmvera «XUMUSI» HA 3Tane OCHOBHOIO obuero o6pazoBaHus oTBoOuUTCH 14
0 yacos: 8 knacc - 70 4acos; 9 knacc —70 yacog. HarHasn obpasosartensHag nporpamma
obecneunBaer yceoeHne YHaWMMNCA BXKHENLLINX XUMUYECKNX 3aKOHOB, TEOPUI N MOHATHIA;
thopmupyeT npeacrasneHue o POJIN XMWV B OKPYXKAIOLLEM MUPE U SKN3HU denoseka. [pn atom

OCHOBHOE BHUMaHNe yoensercs CyLWHOCTI

XNMUYECKUX peakuun u MeTogam nx OCYyLLEeCTBNEeHus.

OLHWM 13 OCHOBHBIX NPVHLMNOB NOCTPOGHNS NPorpanMmbl SBNIETCS NPUHLUMAN 0OCTYNHOCTY .
JKCNepuMeHTanbHble AaHHBIC, NONYYEeHHbIE YYaLMMUCS NPK BbINOAHEHAN KONMYECTBEHHbIX
OMbITOB, NO3BONAKT YYALMMCA CAMOCTOSTENLHO AENATL BbIBOAbI, BLISABMATL 3aKOHOMEPHOCTY,
Moaxoabl, 3anoxeHHble B COLEpxarHue nporpammel Kypca, co3naioT Heobxoanmble ycnosws ans
CUCTEMHOrO YCBOGHUS y4aLUMMUICH OCHOB Haykun, Anga obecneverys passusaoLero u
BOCMINTLIBAIOLLIErO BO3AENCTBUA 0BYYEHUS HA NUYHOCTL yyaulerocs.

Popmypyemble 3HAHNS 4OMKHBI CTaTh OCHOBOWV CrCTemMbl yBexAeHUI LWKOMbHIKA, LUeHTpanbHbIM
AAPOM €ro Hay4HOro MNPOBO33PEHUS.

OnvicaHue wa «Touka pocrans
VICNONb3yemoro Ans peanu3auunobpasoBaTenbHbIxX Nporpavm B pamkax npenogaBaHust Xum
un

2 PNANBHO-TEXHWYECKON Dasb HeHTpa

Hugppoesas (KomnbromepHas) nabopamopus (LJ1), NporpaMmMHo-annapartHbIin KoMmekc,
AaTHMKOBAs CUCTEMa ~— KOMMAEKT y4eBHOro obopynosaHus, BkoYaOLMIL n3mepuTensHbIn Grok,
MHTEPdENC KOTOPOro No3BoNseT oBecneYnsaTs CBA3L C NEPCoHanbHbIM KOMMLIOTEPOM, U Habop
AGTHNKOB, PETUCTPUPYIOWMX SHAYEHNS PA3ITUYHBIX PUSNYHECKIX BEMNYNH.

Hdamuuk memrepamypsi NNnamuHo8sIl — NpocTon u HAOEXHbLIV AaT4YWK, NpeaHasHaveH ans
VISMEPEHWS TeMnepaTypbl B BOAHbLIX PacTBopax v B rasosbix cpegax. VIMeeT pasnuyHbIi Ananasox
vsmepeHuin ot —40 go +180 «C. TexHuueckme XapakTepucTrkn AaTtynka ykasaHbi B WUHCTPYKLUWN MO
sKcnnyarauun. fJamyux memnepamypei mepmonapHsIU NnpeaHasHaveH Ans namepeHuns
remneparyp Ao 900 «C. VicnonbayeTtcs npv BbINONHEHUN PaboT, CBA3AHHbLIX C namepeHmnem
Temneparyp nnameHu, NNaBneHns vi PasnoxeHns BeLecCTs.

,IJaqum onmu4eckodt nromyocmu (f(onopulvxemp) — npedHasHaveH anga n3MepeHns ontuyeckon
NNOTHOCTW OKPaLLEHHbIX pPacTBoOpoOB. MCﬂOﬂbSyeTCﬂ npu N3yyeHnm Tem <<P8CTBOpr>). <<CI(OpOCTb
XUMWYECKNX peakuymny, onpeneneHnn KOHUEeHTpauwnn OKpalleHHbIX NOHOB.

Hamuuk pH npeanasHaver gna M3MEPEeHNA BOAOPOAHOIO nokasartens (pH) BoaHbIx PacTBOPOB B
PasNn4HbIX NccnefoBaHnsax 06bEKTOB OKPYsKatoLLel cpenbl.

,E[am%m driekmpornposodHocmu npeaHasHadveH angd n3mepeHna yaensHon ANEeKTPponpPoBOAHOCTU
MNAKOCTEN, B TOM Ymcre u BOOHBIX pacTsopos BellecTs. HDMMeHﬂeTCSI P n3yveHunn Teopun
AJIeKTpONIUTNYEeCKon Anccounaynnm, XapPakTepucTuK BOLAHbIX pacTeopoB

- Aamyuk X/10pUG-UOHO8 UCTONb3YeTCs ANS KONN4YeCTBEHHOTOo onpeneneHus
COLCPXAHNA NOHOB XMopa B BOAHbIX pacTBopax, noyse, npoaykTax nutaHua. K gatumky
NOAKITIOHABTCA VIOHOCENEKTVBHbIN 3NEKTPOL (NCDI) (pabounn anextpos), noTeHumnan KoToporo
3aBNCKT OT KOHLEHTpauuy onpeaensemMoro noHa. g AaHHOM Cryvae OT KOHUeHTpauun aHnoHos Cl'.
MoTeHunan NCO onpeaensioT 0THOCUTENBHO ANeKkTpoaa cpaBHeHNs, Kak npasuno,
xnopcepebpsaHoro.



Hamyuk Humpam-uoroe npegrastaven ANs KONNYECTBEHHOTO ONpeaesNienns HUTPaTos B
Pasnn4HbIX 0bBeKTax oKpyXaloLeil cpeabl: Boge, oBOwWax, pykTax, KonbacHbIx usaenusx 1 .4,

Mukpockorn yugppoeoii npeanasHaven AN U3y4eHna hopmbl KpUCTaNIos U HabnoaeHus 3a
POCTOM KpUcTanos.

Annapam dnsa npoeedenus Xumudeckux peakyud (ANXP) npeaHasHayen AN nonyyeHns un
AEMOHCTPaUMK CBONCTB TOKCUYHBIX MapoB 1 rasos . JTv BEWECTBA NofyyaloTes B konbe-peakTope,
M Npu HarpesaHun (unu 6ea Harpesaxus) rasoobpasHble BelecTsa MPOXOAAT Yepes
NOrNOTUTENbHbIE EMKOCTY (Hacagkwm) ¢ PacTBoOpamy peareHToB, BCTYNaloT ¢ HUMU B peakuno
V3bbiTok rasa nornowaercs HKNOKAMU 1 TBEPABIMU peareHTamu, a Takke aKTUBMPOBAHHBIM YrEM.
Annapar vatye Bcero MCNONb3YIOT ANA NONyYeHus n ABMOHCTPaLnN CBOUCTB xsopa,
ceposogopoaa. lMpubop dns demoHcmpayuu 3agucumocmu CKOpocmu xumuyeckux peakyud
Om pasnu4HbIX hakmopoe NCNOMbL3YIOT NPU U3YYEHNN TEMbI

«CKOpOCTb XUMUYECKON PeaKUmn» v TennoBoro amexTa XuMnYecKmx peakunn. MNpnbop pnaér
BOIMOXNHOCTb aKCNEPUMEHTANBHO UCCrenoBaTh BIINAHNE Ha CKOPOCTb XMMWYECKUX peakLuii
Cleaytowmx akTopos: nprpogab! PEArVpytoLLInX BELECTB, KOHUEHTPaLuUW pearvpyoLmx BewecTs,
nnowaav rpaxnubl pasgena tas s FETEePOreHHbIX cucTemax (MoBepxHOCTY CONPUKOCHOBEHUS
MEXAY pearvpytolnmm seLecTeamu), TemnepaTypsl, katanusaropa, nHrMbuTopa.

Hunem;(a-dosamop — npucnocobnenue, ncnonsayemoe 8 nabopatopuu ans OTMEpPUBaHNS
onpeAenesHoro obvéma xuakoctun. Munetiu BBINYCKAOTCA NEPemMeHHOro 1 NocTosHHOro 06béma. B
KoMnnekTsl obopynosaHus ans MEONUMHCKUX KNaccoB BXoAAT yao6HbIe NUneTky- nosaropsl
OLHOKaHanbHble, No3BONALLME HacTponTb HeoBXoAUMbLIN 0B BLEM 0TOMpaemon »unakocTu B TPEX
PasnnyHbIX AManasoHax.

bana kom6uHupoeanHas NpefHasHadYeHa ans Harpesa CTeKNsHHbIX 1 thaptoposbIx cocyos,
Koraa TpebyeTcs cospath Bokpyr Harpesaemoro cocyna paBHoMepHoe TeMnepaTypHoe none,
n3bexarb ncnonb3oBaHus OTKPBITOrO NAamMeHn 1 packanéHHon SfiekTprdeckon cnupanu. Kopnyc
KOMOWHVpPOBaHHOW BaHy caenaH na antoMnHMA. >KnarkoctHas yacTtb KOMBUHVPOBaHHOM BaHu
3aKpblBaeTCsa KonbLamu pasnuyHoro AvnameTtpa.

lpubop dns nonyyenus 2azoe NCTIONB3YETCA ANS NOMyYeHNst HeBOMbLUNX KONMYECTS ragos:
BOLOPOAa, kucnopona (M3 Nnepokcuaa BOAOPOAA), YrNekncoro rasa.

Pabovasn nporpanima no xuminm ans 8—9 knaccos

C ncnonb3oBaHuem OGODyQOBaHWﬂ ueHTpa «Toyka pocTa»

Ha 6ase uenTtpa «Touka pocTa» obecnevnBaeTca peanusauus obpasoBaTensbHbIX rnporpamm
€CTEeCTBEHHO-HAaY4YHOM 1 TeXHOMOrMYecKon HaNPaBNeHHOCTen, paspaboTaHHbIX B COOTBETCTBUN C
TpebosaHUsIMN 3aKOHOAaTENLCTRA B chepe obpasosanun u ¢ yyérom peKkoMeHaaLun
PefepansHoro onepatopa yuebHoro npeameTta «Xumus».

ObpasosarensHas nporpamma nossonser VHTErprpoBaTh peanusyemsie nogxoas!, CTPYKTYPY 1
COAEPMaHne npu opraHnsaunn obyyeHnss xummnm B 8—9 Kaccax, BbICTPOEHHOM Ha Base nwboro ns
BOCTYMHbIX y4EOHO-METOANYECKUX KOMMANEKCOB (YMK).

NcnonwsosaHune obopynosaHusa «Touka pocTax npu peanusauun naxwHon Ol nossonseT co3gartb
ycrnosus:

-ONA pacwmnpeHnsd cojepxaHna WKonbHoro XVUMNYECKOro O6p83088HVIF{§

-A15 NOBbILWEHVA no3HaBaTenbHON AKTUBHOCTU oGyt;arou.mec;n B ECTecTBeHHOHay4yHoun obnacTu:

0051 PA3BUTHS TMYHOCTH pebéHka B npouecce obyueHns xumun. ero
cnocobHocTen, hopmuposaHus v YAOBNETBOPEHNA COLMansHO 3HaYUMbIX UHTEPECOB 1
norpebHocTen:

-ANA paboTbl ¢ ofgapEHHbIMY WKONbHWKaMW, Oprasmn3aynmn nx PAIBUTUA B pasnnyHbix obnacTsx
obpasosarensHol, TBOpUECKOi OeATenbHoCTN.



HO]prI OUeHOK 3a Bce B1UObI NPOBEPOYHbIX pador

«5» — YPOBEHb BbINONHEHNS TPeBOoBaHUI 3HAYNTENbHO BbILe YROBNETBOPUTENBHOIO: OTCYTCTBUE
owunboK, Kak no Tekywemy, Tak u no npensiaylemy yuebromy matepuany; He 6onee ogHoro

«4» — YpOBEHb BbINOAHEHNS TpebosaHui BLiwe YAOBNETBOPUTENBHOIO: Hannune 2—3 owmbox
1N 4—6 Heo4Y&ToB No Tekylemy yuebHomy Marepnany; He bonee 2 owunbok nny 4 HeZou4éToB no
NpovnaeHHOMy matepuany; VCNONb3oBaHME HEPALMOHAMbHbIX fPNemMOoB peLleHns yyebHon 3aaaun.

«3» — [0CTaTOYHbI MWHUManbHbIA YPOBEHb BbINOMHEHNS TpebosaHuil, NpeabaBNseMbIX K
KOHKpeTHOW paboTe: He Gonee 4—6 OwmBoK KM 10 He[oYETOR Nno TeKylemy y4ebHomy

Marepnany; He 6onee 3—5 oWUBoK KK He Bbonee 8 HenoueToB MO NnpongeHHoMy y4ebHomy
marepuany.

TIAHUPYEMBIE PE3YVLT AThl OCBOEHWA

YHEBHOIO NPEOMETA «XWMWS» B OCHOBHOM LLIKONE

I/lsyk{eHme XUMWW B OCHOBHOM LUKONe HanpasneHo Ha OOCTWMXKEe Hue o6yqa+ou4vnvu/|0ﬂ JINYHOCTHbIX,
MeTanpenMeTHbIX 1 NpeomMeT Hblx PE3YNbTaToB OCBOEHNS y4ebHoro npegmera .

JIMHHOCTHEIE pesynbTaTs,

NndrocTHble pesynsTatsl ocoeHns MPOrPamMMbl 0CHOBHOrO 06Lero 06pasosaHus focTuraTes B
XO4e 0By4eHnn xumnn B equHcTse yvebHon 1 BocnuTaTensHom AedarensHocTn Opranusaumm s
COOTBETCTBNN C TPAANLIMOHHBLIMK POCCUICKUMM COLMOKYNLTYPHLIMU 11 1y XOBHOHPABCTBEHHbIMU
UEHHOCTAMU, NPUHATLIMY B 06LLecTBe npasnnamn v Hopmamv rnoseseHus, n cnocobeTaytoT
fpolieccam camonosHaHysi, camopassuTis u counanunsaumun obyyawmnxcs .

ﬂVNHOCTHbIe pesynbTaThl OoTpaxarT CdDOpMVIpOBaHHOCTb. B TOM 4Yuncne B YyacTu:
ﬂampuomuwecuoao geocnumanus

1. UEHHOCTHOro OTHOWeEHNS K OTEYECTBEHHOMY KYJ1bTypHOMY, NCTOPUYECKOMY 1 HayYHOMY
HacneAnio, NOHNUMAaHNA 3HAYSHNS X1 MIYECKO HaYKn B XKn3HW coBpemeHHoro 0bLiecTsa.
CNOCOBHOCTYW BRageTsb HOCTOBEPHOW MHhopmaLmei o nepenosbix OOCTUKEHNSX 1
OTKPBITMAX MUPOBOW M OTEHECTBEHHOM XUMUU, 3aNHTEPECOBAHHO CTU B HAYYHbIX 3HAHUSX OF
yCTpoicTBe mupa v obluecTsa:

I'paxdarHckozo eocnumanus

1. npeacrasneHys o coumnanbHbix HOpMax v npaewrax MEXIUYHOCTHbLIX OTHOLWEHN) B
KOJINEKTUBE, rOTOBHOCTW K paaHoo6pa3HoM COBMECTHOW AeATEeNbHOCTU NPV BbINONHEH WK
yLi(-EGHbIX, MNo3HaBaTebHbIX 3aad, BbINOSIHEHWN XVIMNYEeCKnx IKCNEPUMEHTOB, cosgaHnm
yLle6HbIX NPOEKTOB, CTpemMneHns K B3aNMONOHUMaHuo u B3avmonomown B npouecce ston
yueGHoM AEATENbHOCTN, FOTOBHOCTW OueHnBaThL cBoé nosegeHve n MOCTYIMKWM CBOUX
ToBapuLlen c NoO3NLN HPABCTBEHHbIX U NpPaBoOBbLIX HOPM C YYETOM OCO3HaHusA nocneacTsuni
MOCTYINKoOB;

HenHocmu Hayuynozo nosnanus

1. MUpoBO33peHUYeckux npeacTasneHmi o BELLECTBE U XUMUYECKOW peakimu,
COOTBETCTBYIOLMX COBPEMEHHOMY YPOBHIO PasBu TVA HayKn 1 COCTaBASAIOLLMX OCHOBY 415
MORVMAHWA CYLIHOCTU HayYHO KapTHb MUpa; NpescTaBneHnn o6 0CHOBHbIX
SaKOHOMEPHOCTAX PA3BUTUS NPUPOLbLI, B3ANMOCEA3SX HeNoBeKa ¢ NpupogHou cpeaon. o
PONN XNMWN B NO3HAHMM 3TUX 3aKOHOMEPHOCTEN:

2. NO3HABATEMbHbIX MOTWNBOB, HaNPaBMEHHbIX Ha NONyYeHne HoBbIX 3HAHWUM N0 XumMuK,
HeoOxoanmbIX Ans 06bACHEHNs HabnonaembIx NPOLUECCos u sBReHNi:



3. Mo3HaBaTenbHo u MHOPMALMOHHON KybTYPbI, B TOM Ynche HaBbIKOB CaMOCTOSTENbHO
paboThl ¢ yuebHbIMM TekcTamu, CMPaBOYHON NUTEPaTYPON, AOCTYMHBLIMY TEXHUYECKNMM
CPEACTBaMN UHPOPMALIMOHHBIX TEXHONOMI:

4. VHTepeca K 0ByueHuio 1 NOSHAHWIO, NIBO3HaTENBHOCTY, TOTOBHOCTY I CnocobHoCTY K
camoobpasoBaHuio, nccnenosaTenscKon ASATENBHOCTU, K 0CO3HAHHOMY BbIGOpY
HaNPaBNeHHOCTN 1 YPOBHSA 0ByyeHnst B OanbHelwem:

Popmuposarus Kynbmypbi 30opoebs

1. 0cosHaHus ueHHOCTY KVI3HW, OTBETCTBEHHOTO OTHOLLEHNS K CBOEMY 30P0OBbI0, YCTAHOBKY
Ha 300POBLIN 00pa3 MN3HK, 0Co3HaHNS NOCNCACTBNN N HENPUSATUSA BPeaHbIX npUBbIYeK
(ynotpebnerus ankorons HAPKOTWKOB, KypeHusi), HeoBXoauMOoCTY cobrogeHnsa npasun
besonacHocTn npu oBpawenny ¢ XMMUHECKUMY BellecTBamMu B GbITy U peanbHoi KUBHU;

Tpydoeozo eocnumanus

1. KOMMYHUKaTVBHOM KOMNETEHTHOCTN B 06LLUECTBEHHO nonesHon, yHe6HOMCCJ’Ie,L'l,OBaTeJ‘IbCKOI?I,
TBOPYECKOW 1 Apyrux Buaax AeATensHOCTY; HTEpeca K NPaKTn4eckomy nsyyenuto

3KOJ708U’~JGCKO€O eocnumaHus

1. akonoruyecku LienecoobpasHoro oTHoleHus k npupoge kax NCTOYHUKY XU3HW Ha 3emne,
OCHOBE €€ CYL|eCTBOBAHUS, MOHNMAHNS LEHHOCTY 3010poBOro 1 besonacHoro 0bpasa xusHm,
OTBETCTBEHHOIO OTHOLLEHUS K coberseHHOMY dnaudeckomy u NCUXMYECKOMY 3L0POBbLIO.
OCOSHaHUSA LIEHHOCTU COBIoAeHMs Npasun 6e30nacHoro nosefeHus npu pabote ¢
BELLECTBaMU, a Taloke B CUTYaLMsAX, yrpoxaroLLmx 3A0POBbIO W XKU3HY NIO4EN:

2. CNOCOBHOCTU MpUMEHSTH SHaHUA, Nony4aemble Npu N3ydernn xummn, 014 pelleHns 3agay,
CBA3AHHbBIX C OKpyXatoLLen NPUPOAHON CPpenon, NOBbILLEHS YPOBHSA 3KONOrnyeckomn
KyNbTYPbl,0CO3HaHUS rnobanbHoro Xapakrepa skonorudeckux npobnem u nyTen mux
PELICHNA NOCPeCTBOM METOA0B XUMMN:

3. IKONOrnYyeckoro MbILLNEHNRA, yMeHN: PyKkoBOACTBOBATHCS UM B no3HaBaTeNbHORM,
KOMMYHWKATUBHOW K coumhansHon npakTnke.

MeTanpegmerHsle PE3YNLTaTHI

B cocrase metanpesameTHbIx PE3yNbTaToB BLIAENAIOT 3HAYNMbIE 1A dopmupoBaHus
MUPOBO33PEHNA OOLLEHaYYHbIE MOHATYS (3aKOH, TeopwVs, MpUHUUN, runoTesa, hakT, cucrema,
fPOLIECC, SKCNEePUMEHT 1 Ap.), KOTopble MCNONb3YOTCA B €CTECTBEHHOHAYYHbBIX Y4eBHbIX npeameTax
M NO3BONIAOT Ha OCHOBE 3HAHWI U3 9TUX NPeamMeToB hopMMpPoBaTh NpeacTasneHve o LienocTHown
Hay4HON KapTuHe mupa, un yHMBEpCanbHbie y4ebHble aencTeng (nosHaBaTerbHble,
KOMMYHUKaTUBHbIE, PErynaTUBHBIE), koTopele obecneunsaloT PopMUPOBaHIE FOTOBHOCTM K
CaMOCTOATENbHOMY MITAHNPOBAHUIO 1 OCYLUECTBACHMNIO y4ebHon neatenbHocTy.

l\/leTanpegMeTHme pPe3ynbTatbl OCBOEHUS o6pa3OBaTeanoM nporpamMmmbl No XmMmMun OoTpa)arT
oBNnageHmne yHnBeEpCanbHsbIvn no3HaBaresbHbIMN ,CLGVICTBHHI\/IVI, B TOM vucne:

Basoebivmu nozuveckumu delicmeusimu

1. YMEHMEeM MCNonbL30BaTh NPUEMBI NOMMYECKOro MbILLAEHNS NP OCBOEHWMW 3HAHWI:
PACKPbIBATL CMbICIT XMMUYECKUX MOHATWI (BLIAEASTL UX XapakTepHble NpusHaKm,
yCranasnneatb B3aMMOCBA3L C APYrUMU NOHATUSIMM), NCHOMb30BAT NOHATUA AN
OO BACHEHNA OTAEMbHBIX DAKTOB U SABASHMI: BbibUpaTL ocHoBaHUs 1 KpUTEPUM AN
Knacenukaumy XUMUYECKNX BELECTB 1 XMMUYECKIX peakuyin; yctaHaBmMBaTh NpUYUHHO-
CIIBNCTBEHHbIE CBA3U MEXAY 00BEKTAMN U3yYeHUs CTPOUTL NOrMYECKNe PaccyaeHns
(MHOYKTUBHBIE, AEAYKTUBHBIC, NO AHANOUM)- Aenatb BbIBOAbI 1 3aKNI0YEHNS:



YMEHVEM NPUMEHATL B NPOLIECCE NO3HAHMS CUMBONNYECKNE (3HaKoBbIE) Moaeny.
NCNOMb3yemble B XMMuK, Npeobpasosbizats LWNPOKO NpUMeEHsiemMble B XMMUU MOAEnbHbIe
NPELACTABNEHNA — XUMUYECKII 3HaK (CrmBonN anemenTa), xumuyeckas hopmyna u
ypaBHeHne xumudeckon peakumm — NPV PeleHnn y4ebHoMNo3HaBaTenbHbIx 3afay; ¢ y4yéTom
STUX MOAEIbHBIX NPEACTABIEHNI BLISBASTL 1 XAPAKTEPN30oBAaTL CyLIECTBEHHbIE NPU3HaKy
V3yHaembIX 0ObeKToB — XuMuyeckmx BELUECTB VI XNMUYECKUX peaKumi:

58308blMu uccnedoeamenbcmuwu 06L7CI778LIHMLI

1.

YMEHMNEM NCnosib3oBaTh NoCTaBneHHble BONpOCh! B kavyecTre WHCTPYMEHTa Nno3Hanus. a

TaKxe B KkavecTse OCHOBbI 4ng CbOpMVIpOBaHV]FI rmMnoTesbl no nposepke npaBnnbHOCTHK
BbICKa3biBaembIx CYXXAEHWN;

Pa6bomod ¢ UHGopmayued

1.

yMEHnem Bbibupats, aHannanposaTts u VHTEPMPETMPOBaTL MH hopmaLmio Pa3NNYHbIX BUAOB
W popm npescrasneHus, NONy4aemyr 13 pasHbiX NCTOYHIKOB (Hay4HononynapHas
fiTepatypa xnmuyeckoro cogepianms, CNpaBo4YHbie nocobus, pecypes ViHTepHera):
YMEHNEeM NPUMEHsTsL pasnuyHble METOAbI N 3aNpPOChl NPK NO KcKe oTbope uHhopmaymm 1
COOTBETCTBYIOLNX AaHHBIX, HEOBXOANMbIX ANA BbINOMHEHNS y4ebHbIX U N03HaBaTENbHbIX
3afav onpenenéHHoro Tuna: npuobpeTeHne onbita B 061acTy NCNONb30BaHNUS
MHDOPMALVIOHHOKOMMYHUKATUBHDIX TEXHONOMA, OBMaAeHNe KyNbTyPOoi akTUBHOO
MCNONL30BAHWS PA3IINYHbBIX MONCKOBbIX cucTem;

TPAHCNOPTa Ha cocTosHme okpyxKatoLe NprpoaHON cpeab!:

YHueepcansHbimy KOMMYyHUKamueHbIMU Aelicmeusivu

1.

yMEHVEM 3afaBaTb BONPOCHI (B xoze Ananora w/nnn guckyccun) no cywecrsy
obeyxaemoit Teme, hopmynuposaTh ceow NPELNOKEHNSA OTHOCUTENBHO BbINOMHEHMS]
NPefnoXeHHon 3aaavqun:

nprnobpeTteHue onbiTa NPE3eHTaUnN PesynbTaToB BbINOMHEHUS XUMWYECKOro aKkcrepumeHTa
(nabopatopHoro onbiTa, nabopatopHoi paboTsl no VCCNEefoBaHNo CBONCTB BELLECTs,
yuebHoro npoexra):

3aVHTEPECOBaHHOCTL B COBMECTHON Co CBEPCTHUKAMW MO3HABaTENBHON 1
NCCnenoBaTenbCKon AesTenbHoCTy NPV PELLIEHNN BO3HMKaOLLMX NPOBRem Ha 0CHOoBe y4éTa
00X NHTEPECOoB 1 cornacoBanna nosnumnin (0GCyaeHns, obmen MHEHNAMUN, «MO3roBble
WTYpMbI» 1 ap.);

YHueepcansHbimu pezynamueHsiviu delicmeusinviy

1.

2.

YMEHNEM CaMOCTOATENbHO ONPEeaenaTL Uenu AesTebHoCT) NNaHNpPoBaTh, OCYLLECTBNNATS.
KOHTPOMMpOBaThL 1 NPK HEOBXOANMOCTN KOPPEKTMPOBATL CBOK [eATENbHOCTS, BbIGHpaTh
Havbonee apdexTnsHble cnocobo PELUEHNS y4eOHbIX 1 Mo3HABATENbHbIX 3anay,
KOPPEKTNPOBaTL NPEANOKEHHDBIN anropruTM AecTBui MNPV BLINOSHEHUM 334aHNA C yY&ToM
NONYHEHNs HOBLIX 3HaHWI 06 M3yYaeMbix 06beKTaxX — BELIeCcTBax v peakumsx:

YMEHNEM UCNOMNL30BaTL U dHann3nposarb KOHTEKCTbI, nNpeanaraemble s ycrnoBumn 3agaHun.

MNpeamerHoie pes YIibTars

B cocrase npeameTHbIx PEe3ynbTaToB o 0CBOEHMIO 06A3aTENbHOO COLAEePXaHnsa, yCTaHOBNEHHOro
[aHHOW NpumepHon paboyen NPOrpamMmMon, BbIAENSIOT. OCBOEHHbIE obyvarwmmmnca Hay4Hble
3HAHUA, ymeHWs 1 cnocobsl 4elicTBui. cneunduyeckne 4ns npeameT Hoi obracTu «XUMUST» | BUgbI
ABATENBbHOCTW NO NONYYEHNIO HOBOTO 3HaHWA, ero uHTepnpeTayun, npeobpaszosanHuio n
MPUMEHEHWIO B PA3ITNYHBIX YUYEBHbBIX 1 HOBbIX cnTyaumsax.



[MpenmeTHble pedynbTaThl NpeacTasneHsl No ronam oby4eHusa n oTpaxatoT cchopMUPOBaHHOCTb y
00yvatoWMXCH CreyoLLNX YMEHWIt:

8 KITACC

1.

10.

11.

Packpbiganb CMbIC OCHOBHbIX XVMWYECKNX MOHATWIA: aToMm, MoneKkyna, XxmuMmmyecKkmnin
SJTIEMEHT, NPOCTOE BELLUECTBO, CAOMKHOE BELUeCTBO, CMECD, BAneHTHOCTb, OTHOCUTENbHAasN
arTomMHasa um MONEKYINsApHas macca, KoNn4yecTso Bewecrsa, Mofb, MonspHasa macca,
MaccoBas 40NA XMMUYECKOro ANIeMeHTa, MOMSAPHBLIN O6béM, OKCnA, KncrnoTa, ocHoBaHue,
COnb, SHGI(TDOOTDMLLaTeﬂbHOCTb, CTEeNeHb OKNCNEHNA, XUMNYeckas peakuna, Tennoson

3thhekT peakuuu, knaccudrkaums Peakunii, xmnyeckas ceA3b, pacTBOp, Maccosas aons
BelllecTsa B pacTsope;

LIIOCMpPupPoB8ant B3anmoCcBsidb 0CHOBHbIX XUMUHECKNX NOKATUA (CM . N . 1) 1 npUMEHATD
STV NOHATUSA NPW ONUCaHNY BELLECTE U X npespaLleHmni;

UCIONb308aMb XUMUYECKYIO CMBONUKY ANA COCTABMEHS hopMyn BELLUECTB W ypaBHeHN
XUMWYECKNX peaKkuni;

onpedensime BaneHTHOCTb aTOMOB 3/1EMEHTOB B 6I/|HaprIX COBLAMHEHUSAX; CTENEHb
OKNCNEHNA 3rnemeHToB B 6l/IHaprIX COEONHEHWAX; NPUHAANEXHOCTb BeLecTB K

ONPEAENEeHHOMY Knaccy coeuHeHuit no hopmynam: BUL XMMWYECKOW CBA3N (KOBaNeHTHas
W NOHHaR) B HEOPraHUYeCknx CoeanHEeHNsX:

packpbigams cmbicii nepuoanyeckoro sakoma f. V. Mengeneesa: OEMOHCTPUPOBaTH
MOHNMAHVE NeproaNYECKON 3aBUCHMOCTI CBOWCTB XUMUYECKIX 9NeMeHTOB OT ux
MONOXEHNA B NEPUOANYECKO) CUCTEME; 3aKOHOB COXPAHEHMUS MacCh! BELLEeCTB, NOCTOAHCTBA
COCTaBa, aTOMHOMOINEKYIISIPHOIO YYEeHWsI, 3aKoHa ABoOragpo; onucsigams u
Xapakmepusosame TabnnyHyo hopMy NeproanYeckod cucTemb XUMUYECKNX ONEMEHTOB:
Pa3NNYaTL NOHATUS «rmasHas noarpynna (Arpynna)» u «no6oyHas nodrpynna (brpynna)»,
manbie 1 0onbLUMe Nepuoab!; COOMHOCUMb 0bo3HaueHus, KoTopsie UMetoTCs B Tabnnue
«lepuoanyeckas cuctema XUMUYECKNX 3MEMEHTOR L. V1. MeHneneesa» ¢ uncrosbivu
XAPAKTEPUCTVKAMU CTPOEHMSI aTOMOB XVMWNYECKUX SNEMEHTOR (cocTas v 3apsg agpa,
obuiee Y1Cno 3neKkTPOHOB 1 PacrnpeAeneHne ux ro anekTPOHHLIM Crosiv):;

Knaccuuyuposanis XMMN4eckue snemeHTb: HeopraHnyeckre BeLlecTBa; XMMmniecKme
peakuyuun (no Yucny un cocrasy y{acTByOLIVX B peakyum BEWeCTs, no TennoBoMy adphexTy);
Xapakmepusosams (ornucekisams) obume XMMNYeckue CBONCTBA BELLECTB PasnnyHbix
KNnaccos, noarsepxgas onmcaHue npume pamy MOMEKYNAPHBIX YpaBHEHW
COOTBETCTBYIOLUNX XMMUYECKUX peaKLmnii’

MnpoeHo3uPos8ame CBONCTBA BELLECTB B 3aBUCUMOCTW OT NX Ka4eCTBEHHOro cocTaBa;
BO3MOXXHOCTU NPOTEKAHUA XUMUNYESCKUX npe BpaLleHnn B pPasnuyHbiX ycnosuax:

8bIYUCNSMb OTHOCUTENbHYO MONEKYNAPHYO 1 MOJTAPHYO MaccChl BELECTB; MacCoByH [0ON
XUMNYECKOro anemeHTa no (boprvlyne coeanHeHnsa; MacCCOBYH 000 BellecTBa B pacTBopeE;.
MPOBO AUTb PACYETLI Mo YPABHEHNIO XUMUYECKOW peakunn,

[IPUMEHSIMbE OCHOBHbIE ONepauny MbICIINTENLHON AEATENbHOCTY — aHanu3 u CUHTES,
CpasHeHvie, 000bLeHne, cuctemaTnsaynio, Knaccnpukaumio, BoISBIEHNE NPUYUHHO-
CIEACTBEHHbIX CBAEN — LS4 N3YYEHNS CBOVICTB BELUECTB U XUMUYECKNX peakumin;
ECTECTBEHHOHaY Y Hble MeTobl No3HaHus — HabrioaeHue, n3mepeHne, MoLenupoBsaHue,
OKCMEPUMEHT (peanbHbIi 1 MbICNEHHbIN):

criedosames NpaBUNam NonNb3oBaHNA XVMUYECKON nocynon n nabopatopHbsim
obopynosaHem, a Tawke npasunam obpalleHns ¢ BELWIECTBaMM B COOTBETCTBUM C
WHCTPYKLMSMU MO BbINOMHEHWIO NaGOPaTOPHbLIX XUMUYECKUX OMbITOB No NONYYEHWIO
cobrpannio rasoobpasHbix BELWECTs (BOAOPOAA v Kncnopoga), NpUroToBIIEHUIO PAaCTBOPOB C
ONPEEeNeHHON MacCoBON [0rei PacTBOPEHHOrO BELLECTBA NMaHnpPoBaTL U NPOBOAWTH
XNMAHECKNE IKCNEPUMEHTBI N0 PACNO3HABAHMIO PACTBOPOB LIEMNOYEN 1 KUCIOT G NOMOLLbIO
WHOMKATOPOB (Nakmyc, heHondTanews, METWUINOPaHX 1 ap.).



9 KINA
1.
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10.

aya
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PACKPBISAME CMbICIT OCHOBHbIX XNMNYECKUX NOHSTUN: XUMUYECKUA SNEMEHT, aToM,
MOJIeKyna, NOH, KaTNOH, aHVOH, NMPOCTOE BELLECTBO, CNOXKHOE BELLUECTBO, BaneHTHOCT,
SNEKTPOOTPULIATENBHOCTL, CTEMNEHb OKUCNEHUS, XUMUYECKaa peakuus, XMMUYeckast CBA3b.
TENNoBOW 3MPEKT peakLnn, Moslb, MONAPHbLIN 06 bEM, PacTBOp; 9NEeKTPONNTHI,
HESNEKTPONUTLI, dNeKTponuTNYeckas AMccoumnaLns, peakumn MOHHOro obmeHa, obpatumble
W HeobpaTumble peakuynn, OKNCIUTENbHOBOCCTAHOBUTENbHBIE peakLnn, OKMCnnTensb,
BOCCTAHOBUTENb, OKVCNEHNE U BOCCTAHOBIEHE, anfoTponis, amMmoTepHOCTb, XUMUYEcKast
CBSA3b (KOBaneHTHas, noHHas, METannnieckas), Kpuctannuieckas pellérka, Koppoaus

METansos, Crinasbl; CKOPOCTb XNMWUYECKON Peakumn, npesensbHo AonycTuMast KoH
ueHTpauns (MAK);

UIocmpuposans B3anmMmocBa3b OCHOBHbIX XNMNYECKMX NOHATUIA (CM. n.1)wn NMPUMEHATb 3TU
NOHATUA NPW ONNCaHNKN BELWECTB 1 UX npespatleHun,

HCI10/1b308aIMb XNMUHECKYH0 CUMBOMMKY AN COCTaBNEHNs hOPMY S BELLECTB 1 ypasHeHuw
XUMUYECKNX peakunii;

Onpedesisinb BANEHTHOCTb U CTeNeHb OKUCIIEHUS XUMWYECKIX 3TEMEHTOB B coeanHeHnsax
PA3NNHHOTO coCTaBa; NPUHaANexXHOCTb BELUECTB K ONPEAEnNEHHOMY KNacCy COEaNHEHIT Mo
hopmynam; BUL XUMWYECKON CBA3N (KOBANEHTHAS, NOHHAS. meTannuyeckas) s
HEOPTaHNYECKNX COEANHEHVAX; 3apsiA NOHa N0 XUMWUYECKON (POPMYIe; XapaKTep cpensl B

BOAHbLIX pacTBOpax HeopraHnyeckmnx COEAUNHEHWN, TUN KPpUCTann4yeckon peLuéTkn
KOHKPETHOrO BeLeCcTBa;

packpblsams cMbiCi nepuoAndeckoro sakoHa [l. V. Mengeneesa u OEeMOHCTpUpoBaTh ero
NOHUMaHNE: onucklieame U xapakmepu3osams TabnvuHyo (opMy NepUoaNYECKON cucTemMb
XMMUHECKNX SNEMEHTOB: pasnuyaTth NOHATUA «rnasHas noArpynna (Arpynna)» u «noboyHas
noarpynna (bpynna)», mansie n 6orbLIKe NEPUOLALI COOMHOCUME 0603HaveHus, KoTopble
MMEIOTCA B NEPUOANYECKON Tabrinue, ¢ YMCNoBbLIMY XapakTepucTMkamu CTPOEHUSI aToMOB
XNMUHECKNX SIEMEHTOB (COCTaB U 3apan aapa, 06LLee YNCNO 3fIeKTPOHOB 1
pacrnpefenexne nx no sNeKTPOHHbLIM CNosam); 0ObACHSAML 06LLME 3aKOHOMEPHOCTY B
N3MEHEHMN CBOVCTB 3IEMEHTOB U UX COBAVMHEHWI B Npefenax mMasbix nepuoaos 1 rnaBHbIX
noArpynn ¢ y4&ToM CTPOEHWS NX aTOMOB:

KNaccupuyLUpo8as XMMNHECKNE 3NIEMEHTbI, HEOPraHUYECKUE BELLECTBA: XMMUYECKIEe
PEaKUMN (N0 {YNCIy 1 COCTaBY Y4aCTBYIOWMX B PEAKLMY BELLECTB, N0 TEMNOBOMY 3 deKTy,
NO VIBMEHEHWIO CTENEHEN OKNCNEHUS XVIMWYECKIX 3NEMEHTOB):
‘apakimepu3osams (OnuCkIsame) 0BWNE XUMUYECKUE CBOWCTBA BELLECTB PasnnyHbIx
KNnaccos, NoATBEPKAAn ONMcaHne NpUMe pamv MONEeKynsapHbLIX U MOHHbBIX YPaBHEHWI
COOTBETCTBYIOLLUMX XUMUYECKUX PEAKLMIA;

cocmasiisine ypaBHEHNs SNeKTPOSIMTUYECKON ANCCoUMaLmn KUCNOT, WEeNoYein u conen:
NONHbIE VI COKPALLEHHbIE YPaBHEHNSA peakLmnil NOHHOTO 06GMEHa; ypaBHEHNS peakumi,

noarsepaatoyx CcyLecTBOBaHME TEHETUYECKOW CBSA3N MeXxgy BelectBamMu pas3nnyHblx
KIaccos,

PackKkpbigamse CyLWHOCTb OKNCIUTENbHOBOCCTAHOBUTENbHbIX peakuun rnocpencrsom
COCTaBNeHNA SNeKTPOHHOro Banarca aTux peaxkuuni;

[1p02HO3UpPOoBaML CBOVCTBA BELLECTB B 3aBVCUMOCTY OT UX CTPOEHUA; BO3ZMOXHOCTW
NPOTEKAHUA XMMUWYECKUX MNpeBpalleHmnin B Pa3NNYHbIX YCNOBUAX;

- 8bIYUCTISNL OTHOCUTEITBbHYIO MOMEKYIAPHYIO 1 MOJTAPHYH MacCbl BeLWEeCTB; MacCoByo 40N

XMMV4ECKOr0o afiemeHTa ro hop Myse COeMHEHNS; MaccoByo OO BELIECTBA B PacTBOPE;
NPOBOAMTL PACYEThI MO YPaBHEHNIO XMMWUYECKON peaKkumn:

. cn1edosarmes NpaBunam Nosb3oBaHNs XMMUYECKON NOCYA0M 1 NabopaTopHbIM

obopynosaHuem, a Takke npasunam obpaLieHus ¢ BeLLecTBamMmn B COOTBETCTBIN C
VHCTPYKUVAMY NO BbINONHEHWIO NabopaTopHbIX XMMUYECKMX ONbITOB MO MOAYYEHWIO 1
cobuparnio razoobpasHbix BELECTB (amMmnaka v yriekncnoro rasa)

'



13. Iposodums peakunm, NOATBEPKAAIOLINE KAYECTBEHHbI CO CTaB PasnnyHbIX BELLIECTB:
PaCnosHasath ONbITHLIM NYTEM Xnopua Bpomng, noau, kapGoHar, hoccpar, cunukar,
Cynbar, rmapoKCUANOHbI, KATUOHBI AMMOHMWS 1 UOHbI V3YYEeHHbIX MeTanmnos,
MPVUCYTCTBYIOWWE B BOAHbIX PACTBOPAX HEOPraHMYECKUX BELIECTs:

14. MPUMEHSHMb OCHOBHbIE onepaunn MbiCIUTENbLHON AEATEeNbHOCTU — aHanni3 u CUHTES,
CpaBHeHune, O606LLL€HVI€‘, cucrtemaTusayunio, sbisiBneHmne NMPUHNHHOCNEOCTBEHHbIX CBA3EN —
A9 N3y4eHUs CBONCTB BELECTB U XMUNYECKNX peakunn, €CTEeCTBEHHOHAay YHble MEeTO bl

nosHaxus — HabnoaeHve, nsmepeHre, MogennposaHue, 3KCMEPUMEHT (peansHbIn 1
MbICIEHHbIN).

COAERPYAHME YHEBHOIO MPEAMETA « XM MO FOOAM MBYHEHWA 8 KITACC
lMepBOHavarnbHble XUMUYeCKrie NOHATHS

MpeameT xumuu. Ponb Xxumnm B KU3HN Yenoseka. Tena u BewecTsa. Puanyeckne cBONCTBA
BELLECTB. ArperaTtHoe COCTOsAHME BeWecTs. [oHaTre o METOAax no3HaHusa B Xumumn. Xumus
cucTeme Hayk . YucTble Belectsa v cvecn . Cnocobbi pasfenexnd cmecen .

ATOMBbI 1 MOneKkynol. XumMmnveckne anemMeHTel. CUMBONbI XNMUYECKUX 3TEMEHTOB. ﬂpOCTble n
CNOXHble BellecTsa. /—\TONIHOI\AOﬂeI(yﬂﬂ[J}-iOe yyeHune.

Xumndeckas cboplwyﬂa. BaneHTHOCTb aTOMOB XMMWNYECKUX 3NEeMEHTOB. 3aKoH NOCTOAHCTBA cocTaBa
BewecTs. OTHOCUTENbHAaRA atomMHast macca. OTHocuTenbHas MonekynapHas macca. Maccosas 4onsA
XUMWNYECKOro anemeHTa B coeanHeHnn.

Pusndeckne n xumMudeckue SBReHNs. Xumuyeckas peakumna v e€ npusHaku. 3akoH CoxpaHeHus
Maccbl BEWECTB. XuMnyeckue ypasHeHus. Knaccudukaums xnmmuyeckmx peakuunn (coegnHeHuns,
PasnoxeHns, sameLleHns).

XUMWYECKNI SKCNEPUMEHT: 3HAKOMCTBO C XMMUYECKOI nocyaon, ¢ npasunamn paboTsl B
naboparopuv n npuémamu obpaterus ¢ nabopatopHbiM 060PYAOBAHNEM: N3YYEHNE 1 ONUCaHNE
thusnyeckux ceoicTs 06pasLos HeopraHuueckmx BEeL|eCTB; HabnoaeHne rsndeckux (nnasnexmne
BOCKa, TasiHne Nbfa, pactmpanue caxapa B CTyMnKe, KurieHme v KOHAEHCaLWa BOAbI) U XUMUNYECKINX
(ropeHune cBeun, npokanveaHmue MeOHOW NPOBOMOKW, B3aMMOACNCTBME MEna ¢ KNCNOTOW) ABNEHNN,
Habrlogerne v onucanne NPU3HaKoB NPOTEKAHNS XMMUYECKUX peakunn (pasnoxeHne caxapa,
B3aUMOLEVICTBNE CEPHOVI KNCIOTbI C XN0puaoM Gapus, pasnoxexune ruapokcuaa meaw (1) npw
HarpesaHun, B3anMoAenCcTBre xenesa ¢ pacTBOPOM COMu mvean(ll)); nsyuenmne cnocobos
PasfelieHns cmeceli (C NOMOWbIo MarinTa, (hunbTPoBaHye, BbinapueaHue, AUCTUNNSALUS, XPOMATO
rpadus), NPOBEAEHNE OUYNCTKI NOBAPEHHON CONM HabnoaeHne v onucarne pesynsTaTos
MPOBEACHNA ONbITA, NINOCTPUPYIOLLETO 3aKOH COXPaHEHUA MacChl; Co3aanue MoJenen Monekyn
(LUapocTepKHEBBIX) .

BaxHenwue npencraBuUTesIM HEOPraHMYecKnx BewecTB

Bosayx — cmecsk rasos. CocTas Boaayxa. Kucnopog — snemeHT v npoctoe BELLEecTBo.
Haxoxpenne kucnopoaa 8 npupoae, hU3NYECKe U XUMUIECKIE CBONGTBA (peakumm ropeHns).
Oxenppl. MpumeHerne kncriopoga. Crnocobbl nonyyexwsa kucnopoga 8 nabopatopun u
NpoMbiLNeHHocTy. KpyrosopoT kucrnopoga s npupose. O30+ — annoTponHasa moaudukaums
Kucnopogaa.

Tennosov SCDCDGI(T XUMUYECKon peakunn, Tepmoxmmmnyeckmne ypaBHeHNsA, 3K30 1 sHAoTEpMMYecKme
peakuvu. Tonnmeo: Yronb v meTaH. BanﬂSHeHVle BO3AyXa, ycuineHne napHUKoBOro Sde')eKTa,
paspylieHne 030HOBOI0 Crog .

Bonopoa — snemeHT v npocToe BelecTso. HaxoxaeHve BOAOPOAA B NpUpoae, Musnyeckue
XMMPYECKMe CBOWNCTBA, NPUMEHEHKe, crnocobbl nosyyeHns. CocTas KUCHOT v Conel

KonuyecTBo BewecTea. Mornb. MonspHaa macca. 3akoH ABoragpo. MonsipHbin 06bEM razos.
Pac4érbl No XMMUYECKUM YpaBHEHUSIM.

dusnueckne ceoncTBa Boabl. Boga kax pacTeopuTesb. PacTBopbl. HacbkilweHHbIe 1 HeHAaCbILWEHHbIE
PacTBopbl. Pacmeopumocb sewecms 8 sode.' Maccosas A0MNd BELIeCTBa B pacTBoOpe.
Xnmmn4eckne cBoincTaa soabl. CocTas ocHoBaHwil. Pornb PacTBOPOB B NPVMPOAE W B XKN3HW YenoBeka.
KpyrosopoT oAkl B npupose. 3arpsasHerne NpypoLHbIX BOA, OxpaHa 1 o4ncTKa NPUPOLHbLIX BOL.



Knaccudukaums HEOPrasu4ecknx coeanHeHnn. QOkcup. Knaccucpukauyusy OKCW/AOB:
coneobpasytouyne (0CHOBHbIE, KNCNOTHbIE, aMMoTepHbIE) 1 Heconeobpasyowue. Homerknatypa

OKCUAOB (MEXAyHapoaHas 1 TPUBManbHas). usndeckue v xvmudeckne CRoNCTsa OKCK0B.
MonyyeHue.

OcHoBanuns. Knaccudukauma ocHosanmii: LLIENOYN N HEPACTBOPUMbIE OCHOBAHNS. HomeHnknarypa

OCHOBaHWU (MexagyHapoaHas n TPuBManbHas). dusndeckne n xuMuyeckre CBOVICTBA OCHOBAHMN.
MonyyeHne ocHoBaHui.

KnenoToi. Knaccudukaums kucnor. HomeHknatypa kncnot (MexgyHapoaHas u TpuBMarnsHaga).
Pusnyeckue u xummueckne CBOVICTBa KNCMOT. PR akTuBHOCTY meTannos H. H. bekeTosa.
Nonyyerne kucror.

Conu. Homerknatypa coneir (MexayHapoaHas TpVBUansHan). ®usnyeckue n xummnyeckme
csoicTea coneit. Cnocobp nonyverns conen.

reHeTVrL{eCKaFi CBA3bL Mexay kinaccamm HEOpraHn4yeckux coeagnHeHnn.

XUMUYECKUI SKCNEPUMEHT: KadecTseHHoe onpenenexyie cogepianus Kncnopoaa B Bosgyxe;
nonydexne, cobupanue, pacnosHasane u N3yHeHne cBoncTe Kucnopoaa; HabnoaeHme
B3aVMOAENCTBISA BELLECTB C KUCIOPOaOM 1 YCIO0BUSi BOSHUKHOBEHWS 1 NpeKpaLleHus rOpeHns
(Noxapa); o3HakomaeHume ¢ obpasuamun oKCUAOB 1 onucaHme ux CBOWCTB; nonyyeHue, cobupanue,
pacnosHasaHve v uayyeHne CeoncTa BOAOPOAa (ropeHue): B3aumoaencTeme BOAOPOAA C OKCHAOM
meau(ll) (Bo3amMoxHo ucnonb3osaHme BUAGOMAaTepranos); Habnoaerne obpasyos BELIECTB
KOIM4EeCTBOM 1 MOfb; MCcCneaosaHne 0cobeHHoCTei PacTBOPEHNs BELLECTB C pasnunyHoi;
PAaCTBOPUMOCTbI0; NPUrOTOBNEHNE PACTBOPOS ¢ ONPEAENEHHOV MAaCCOBOW [4ONEN PACTBOPEHHOIO
BELIECTBa; B3anmoaencTBme Boabl ¢ MeTannamu (HaTprem v kansbumem) (BO3MOXKHO
NCNoNb3oBaHre BuaeomaTepnanos): onpeaeneHue PACTBOPOB KMCNOT 1 LEMNOYEN C NOMOLLbIO
WHOMKATOPOB; nccnenoBaHue 06pasios HEOPraHN4Yeck1x BELeCTs pas NIMYHbLIX KNaccos:
HabmoneHne nameHeHns OKPacKn NHOMKATOPOB B PacTBOPaXx KNCNOT Lenoven; nayyeHne
B3anmonencTeuns oken ga mean(ll) c PacTBOPOM CEPHOWM KNCIOThI, KUCHOT ¢ MeTannamu, peakumn
HenTpanusauum; nonyyexne HEPACTBOPUMbIX OCHOBaHMI, BLITECHEHWE OAHOO MeTanna APYram v3
PacTBOpa Conun; pelleHne aKCNepuMEeHTanbHbIX 3aflaq no teme «BaxHenwwre knaceo
HEOPraHW4YeCKnX COeaMHEHUM Y.

Mepuonryeckuii 3akoH u neprvoaviveckas cucteMa XMMrYecKkmnx anemenToB [. . Mergeneen
a. CtpoeHue atomoB.

Xumuveckas CBA3bL. OI(VICJ’IViTeJ'IbHO-BOCCTBHOBWTEHbele peakuunn

Mepebie nonbITkn kKnaccudmrkaun xuvrdecknx SNEMEHTOB. [TOHATWE O rpynnax cxoaHbIx
S/IEMEHTOB (LI@MNOYHBIE W LENOYHO3EMESbHBIE MEeTanmbI ranorexbl, MHEPTHbIE rasbl. AnemMeHTb!.
KOTOpbie 0bpasyloT amchoTepHsle okcuab! 1 TMAPOKCUAbI.

MNepuoanyeckuii 3akoH. [Nepuoanyeckas cuctema xvmmnueckmx anemeHToB [1. V. MeHaeneesa.
Buael Tabnuubl «Mepriognyeckas cucrema XMMn4ecknx anemenTos [ . VI . MeHngeneesay .
Meproabl v rpynnel . Grauyecknii cvbicn MOPANKOBOro Homepa, HOMEePOB Nepu oaa u rpynnb
aNnemMeHTa .

Ctpoenvie atomos. CocTas aTomHbIX anep. M3otonbl. OnekTporbl. CTpoenve ANEKTPOHHbLIX
0bonoyek aTomMoB NepBbix 20 XUMUYECKMX SNEMEHTOB Nepuoandeckon cuctems . V. Merpeneesa.
XapakTepucTuka XMMUYECKoro snemMenTa no €ro NONOXEHNIO B Nneprodnyeckon cucteme [1. M
MeHneneega.

3aKOHOMEPHOCTY N3MEHEHMS Panunyca atoMoB XMMUYECKUX 311e MEHTOR, METANINYECKUX 1
HEMETanNM4ecknx CBONCTB No rpynnam v nepuogam. 3HaueHmne NeEPNOANYECKOro 3akoHa m

NEPUOANYECKON CUCTEMBI XUMUYECKIX 31EMEHTOR ANA pasBuTnA Haykm v npaktm kv . . U
Menaenees — yyéHbliii n rpaskaanum

SJ’IGKTPOOTF)MLLBTGJ'IbHOCTb XUMWNHECKUX dNEeMEHTOB. Xnmuye CKas CBA3b (MOHHaFI, KOBaneHTHas
MONAPHast n KkoBaneHTHas Heno nspHas). CTENeHb OKNCNEHNS. OKMCNTENBbHOBOCCTaHOBUTENbHbE
peakumnn. HDOLL@CCbI OKUCIIEHVA 1 BOCCTAHOBNEHUS. Okuncnurenu N BOCCTaHOBUTENMW.



XUMuYeckun SKCNEPUMEHT: U3yveHune O6pa3LLOB BELLeCTB MeTan fioB 1 HeMEeTannos:
B3anmogencrene rapoxkcnoa unHka ¢ pacTsopamn KNCnoT n LWeno4ven; npoBedeHne onbiToB,

WIITTIOCTPUPYIOLLMX NPUMEPbI OKNCANTENbHOBOCCTAHOBUTESbHbBIX PEaKLil (ropeHwue, peakuunu
PasnNoXeHns, coeanHeHns).

VesknpeameTHeie ceazn

Peanusauns MexnpeaMeTHbIX CBAEN MPN 13ydeHun XuMinm B 8 Knacce OCyLLECTBNACTCS Yepes
MCNoNL30BaHNe Kak 0OW X eCTECTBEHHOHAYYHbIX NOHATUI, TAK 1 NOHSTH, SBNAOWMNXCA
CUCTEMHBIMI AN OTAEMBHBIX NPEAMETOB eCTECTBEHHOHAYYHOIO UMKNA.

ObLme ecTeCTBEHHOHAYYHbIE NOHATUS: Hay4HbIN haKT, runoTesa, TEOPUS, 3aKOH, aHanmn3, CUHTEs.

I(J'IaCCI/ldDI/IK'dLl,VlF{, nepnogn4yHoOCTb, Ha6ﬂfO,D,eHl/le, SKCNepumeHT, mogennpoBaHme, namepeHune,
MoAerb, ABreHve.

Prisnka: marepusi, atom, 3feKTPOH, MPOTOH. HEUTPOH, VIOH, N30TOMN, PAANOAKTUBHOCTL, MONEKyNa,
SNEKTPUHECKN 3apsaf, BELWECTBO, TENO, 00bEM, arperaTHoe CoCToAHMe BELYeCTBa, ras.
prsndeckre BENNUMHbI, BAUHNLBI N3MEPEHISI, KOCMOC, nnaHerbl, 38€34bl, ConHue.

Buonorva: doTocuHTes, geixarue, Buocdepa.

l'eorpadusi: aTmocdepa, rmapocdepa, M1uHeparbl, FopHbIE NOPOAb!, NOMe3HbIe nckornaemeble,
TOMMNBO, BOAHbLIE PECYPCHI .

9 KINACC
BelecTBo 1 xummnyeckas peakuusi

lMepnoaundecknit 3akoH. Mepuoanyeckan crcTema XMMUYeckuxX 3NeMeHTos 0. N. Menaeneesa.
CTpoeHune aTomMoB. 3aKOHOMEPHOCTY B M3MEHEHIN CBOMCTR XUMUYECKIX S/1EMEHTOB NEPBbIX TPEX
MEPUOLIOB, Kanua, KanbUns N NX COEOUHEHUI B COOTBETCTBUW C NMOMOXKEHVEM 3MEMEHTOB B
NEeproANYecKon cucTeme n CTpoeHuem nx atomos. CTpoeHue BeLwecTBa: BUObl XMMWYECKOWN CBSA3N.
Tunbl KpucTannUyecknx pewéTok, 3aBUCMMOCTb CBOMCTE BellecTBa OT TUNa KPUCTarnIm4ecKkon
PELLETKN 1 BUAA XMMWUYECKON CBA3N.

Knaccrnhukauma v HomeHKknaTypa HeopraHUYeckux BeLLecTs (MexayHapoOHas U TpuBMansHas).
XVMUYECKIE CBOWCTBA BELLECTB, OTHOCSLUMXCS K Pa3nuuHbIM Knaccan HEOPraHW4Yecknx co
CANHEHNI, rEHETUYECKAnA CBSA3b HEOPraHNYECKNX BEWECTB.

KﬂaCCVleVH\’aLWIFI XVMUYECKNX peaKkumin no PasnnyHbiM Npr3Hakam (I"IO YUCIY 1 cocrasy
y4acTByOUWMX B peakuny BeLWecTs, no TENnIoBoOmMy SQJCbeKTy‘ NO N3MEHEHWIO CTENEHEN OKNCNeHna
XVMUHYECKNX dNemMeHTOoB, rno O6p8TI/HV|OCTV!, Mo y4acTturo |<aTaﬂmsaTopa)‘ QK30 n oHOOTEPMUNYecKkmne
peaxkuvin, TepMoXumMnyeckne ypasHeHns.

MoHATME O CKOPOCTY XMKUYeckon peakuun. MoHATrie 06 oBpaTIMbIX U HEoBpPaTUMbIX XMMUYECKUX
peakumsix. [MOHATUE O FOMOreHHbIX W FETEPOreHHbIX peakunsx. [TOHSMUEe 0 XUMUYECKOM
pasHosecuu. Pakmopbl, 8USIOWUE Ha CKOPOCMb XUMUYECKOL peaKyULl U MofoKeHUe XUMUYECKO20
PasHOBECUIS.

MexaH13M OKMCITENBHOBOCCTAHOBITENbHBIX PEaKUMI (3NEKTPOHHBIA BaNaHC OKUCANTENbHO-
BOCCTAHOBUTENBHOW peakuun).

Teopwst snekTponuTrdecKkoin Auccounanmun. NeKTPoONUTLI 1 HEINEKTPONUTLI. KaTnoHb!, aHNOHbI.
Mexarmam guccounanmni BELECTB ¢ PasiuyHbIMK BUAAMI XMMUYECKON CBSI3n. CTeneHn
anccoumaumnn. CunbHble n cnadble sNekTponuTbI.

Peakunn noHHoro obmeHa. Ycnosus npoTekaHns peakLmii MIOHHOro obmeHa, NorHble u
COKpaUjeHHbIE NOHHbIE ypaBHeHWs peakumnin. CBONCTBA KUCMOT, OCHOBAHWI 1 CoNell B ceeTe
NPeacTasneHnii 06 3NekTPONNTNYECKON anccoumauynn. KayecTBEHHbIE peakumn Ha 1oHbI

. Toxamue o eudponuse conell .

Xumundeckunn SKCNEPUMEHT: O3HAKOMIIEHNE C MO4ESIAMMN KPUCTannn4ecknx peLleéTok
HEOPraHn4eCKkmnx BEWeCTB — MEeTaslfioB N HemMeTannos (rpacbma 1 anmasa), CNOXHbIX BELWEeCTB
(xnopvuqa HanVIH)Z nccnenoBaHne 3aBMCMMOCT CKOPOCTN XUMNYECKOW peakunn oT BO3AENCTBNS



Pa3nnyHbIX Cbal(TOpOB; nccrnepoBaHne SM1EeKTPoNpoBOAHOCTH PacTBOpPOB BeLLEeCTs, npouecca
Aunccolnaunm kuenor, Lweno4ven n conen (BO3MOXHO MCNOoNib30BaHme Bm,qeOMaTepmanos); npo
BELleHne onbIToB, VIO CTPUPYOLLIMX NMpu3HaKkn npoTekaHus peakunin noHHoro obmeHa
(o6pa3OBaHme OcCanka, BblaeneHune rasa, obpasosanue BO/bl); OlMbITOB, NNNOCTPUPYIOLLIMX npnveps:
OKuncnu TENbHOBOCCTAHOBUTESbHbIX peakunn (ropeHune, peakunn pasnoxeHuns, COG,D,VIHGHMFI);

pacno3HaBaHune HEeopraHunyeckmx BELLECTB C MOMOLLbIO Ka4eCTBEeHHbIX peakunn Ha NoH.I: pelweHne
AKCNEPUMEHTanbHbIX 3agav .

Hemerannwi W UX coeguHeHusn

Obwan xapakrepucTiika ranorenos. OcoberHocTn cTpoeHns AaTOMOB, XapaKkTepHble CTeneHn
oKkncnenuns. Ctpoerne u hnsuyeckme CBOVICTBA NPOCTbIX BELWECTB — ranoreHos. Xvmunyeckme
CBOVICTBA Ha npumepe Xnopa (B3anmogeicTsne ¢ merannamy, HemeTannamu, wenodamu).
Xnoposogopos. ConsHas KNCnoTa, XMumn4yeckme cBoncTBa, nonyvexne, npumeHexue. eicrane
XJ10pa 1 XnopoBoAopoAa Ha OpraHM3m Yenoseka. BaskHeliwme xnopugsl u nx HaxoxaeHne B
npupose .

Obuwas xapakrepucTuka anemenTon VIArpynner. OcoberHocTu CTPOEeHNA aToMOB, xapakTepHble
CTerneHy oKnucnerns

CtpoeHne u dusnueckue CBOWNCTBA NPOCTbIX BELLECTE — Kucnoposa n cepbl. ANNoTPOnNHbie
MOoJudUKaLmMn Kncnoposa u cepbl. XvMuUYeckre cBONCTBa cepbl. CepoBogopog, CTpoeHue,
husndeckme n xummnyeckie csonctea. Okcnabl cepbi Kak NPEACTaBUTENN KNCNOTHBIX OKCHA0B.
CepHaa kncnora, husnyeckne n xummyeckme cBoucTBa (0bLme Kak NpeacTaBuTens kracca KUCnoT
v cneundundeckue). Xummnyeckie Peakuyunn, nexauyne B 0CHOBE NPOMbILLNEHHOO crnocoba
NONyYeHns cepHon knenotel. Mpumenerue. Conu CEPHOW KNCOThI, KaYeCTBEeHHas peakuuns Ha
CylbpaTnoH. Haxoxgerne CePbI 1 €€ COBAVHEHNN B NPUpoLe . XuMuyeckoe 3arpsasHeHne

OKPY)XAIOLLEN Cpesibl COBANHEHNSAIMM Cepbl (KUCAOTHbIE HOMKAN, 3arpAsHeHne Bo3ayxa n Bogo&mMos).
cnocobbl ero npepoTBpaLleHns .

Obulas xapakrepucTtiika sneveHTos VArpynnel. OcoBeHHoCTH cTpoeHis aToMOB, XapakTepHble
CTENEHN OKNCNEHUS.

A3OT, pacnpocTpaHeHe B npupoae, thrsndeckne u xuMmyeckue cBoMRCTEA. Kpyrosopor asoTa 8
MPrpoAe . AMMnaKk, ero husnieckue u xummdeckue ceoincTaa, nonyveHne n npumereHne. Conu
AMMOHNSI, NX (PUINYECKNE 1 XUMWUYECKUEe CBOMCTRA, NprMeHeHve. KaviecTBeHHan peakunsa Ha 1oHb|
AMMOHNSI. A30THas! KncnoTa, eé nonyyenne, usnieckme n XvMmn4eckne ceoncTea (0bLme Kak
NPEACTaBNTENA KNnacca KNCNoT u cneynduyeckue. Mcnons3osanme HUTPAaTOB 1 CoNnen aMmMoHns B
KaqeCTBe MuUHepanbHbix yaobperHun. Xuvinyeckoe 3arpAsHeHne okpyxatoLlen cpedbl
COBAMHEHNAMN a30Ta (KNCMOTHBIE [4OXAN, 3arpsasHeHre BO3AYyXa, NMOYBbI 11 BOAOEMOB).

docop, annotponHsie MoAvicbrKkaumn chocdopa, husrdieckue u Xumundeckre csowncraa. Okcupa
hochopa(V) u thocchopHas kucnota, pusnyieckue u XUMWUYECKVEe CBONCTBA, NOSyYeHne.
VcnonbsosaHue hocdatos s kavecTse MUHEParbHbIX y100peHnn.

Obwas xapaktepucTuka snemeHTos IVArpynnbl. OcoberHocTu cTpoerns aTomos. XapaxkrepHble
CTeNeHN OKUCNEHNS .

Yrnepoa, annotporHsie MoAvduMKaumm, pacrpocTpaHeHme s npupoae. husnyeckme n xummyeckme
csoncTea. Agcopbums. KpyrosopoT yrnepoaa s npupode. Okenabl yrnepoaa, ux usnyeckmne
XVMWYECKne CBONCTBA, AEACTBUE Ha XIBble OPraHn3mbl, NoNy4YeHre n npumeHeHne. Sronornyeckme
NPobnemb!, CBsA3aHHbIE C OKCHUAOM yrnepopaa(lV), runotesa rnobansbHoro notennequs Knumara,
NapHUKoBbIN athdeKT. YronbHas KnucrnoTa u eé COMN, VX (PN3UYECKNE U XUMUYECKNE CBONCTBA.
nollyqexne v npumeHerne. Kadectsernras peakuns Ha KapboHaTWoHbI. Vicnonb3osanne KapboHaToB
B ObITy, MEANLMHE, NPOMBILLNEHHOCTU 1 CEMbCKOM X03ancTRE.

NepBoHavanbHbie NoHsTUA 06 OPTaH14eCckuX BELECTBAX KaK O CoefUHEHUAX yrIepoaa (meTaH,
9TaH, ITUNEH, aueTUeH, aTaHo, MULEPUH, YKCYCHas KucnoTa). ¥x cocmas u xumuyeckoe
cmpoeHue. ToHATNE 0 BUONOTMYECKN BAXKHbIX BelecTBax: xwpax, benkax, yrnesoaax — u vix ponm
B KN3HW Yenoseka. MamepuanbsHoe eduHcmso OpeaHU4eCKuUX U HeopaaHUu4ecKux coeduHeHu

KpemHuin, ero chmsnueckre n xummyeckne CBOWCTBA, NONyYEHNE U NPpUMEHEHNE, CoenuHeHwns

KpemHua B npupope Obuwwme npecTasnenus 06 okcuae kpemHus(lV) n kKpemMHueBon kucnoTe,
CunukaTbl, x ucnons3osanue 8 ObITy, MeanumHe,



NPOMBILNEHHOCTY. BaxHelwiue cnmpoumensHsie mamepualibl. Kepamusa, cmekno, uemenm. 6emo
H, xene3obemon. [pobnems 6eszonactozo
UCTIONIB308aHUS CMPOUMETbHBIX Mamepuasnos g 108CeIHEBHOLT HU3HL.

XUMUHECKUI SKCTepUMEHT: n3y4eHne obpa3uLoB HeopraHuyeckix BELLIeCTB, CBOWCTB COMNSIHON
KMCIOTbI] NpOBEAEHNE KaYeCTBEHHbIX peakunil Ha XNOPVANOHBI 1 HabnioAeHe NPU3HaKOB KX
MPOTEKAHNA, ONbITbI, OTPaxatoLLve hrsnyeckue u XUMNYeCKEe CBONCTBA ranoreHoB 1 nx
COBLMHEHWUI (BO3MOXHO VICNOMb30BaHME BUAEOMaTEPManoB); 03HakoMneHue ¢ obpasuamu
XIOPYAO0B (rafnoreHnaos); o3HakoMneHue ¢ obpasuamn cepbi u eé coequHeHnamu (BO3 MOMHO
MCcnoneL3oBaHune Buileomarepuanos); HabnoaeHue npoyecca obyrimeaHus caxapa noad Aencrevem
KOHUEHTPUPOBAHHOW CepHOM KNCNOTbI N3YHEHNE XVMUYECKNX CBONCTB pa3basneHHoi cepHow
KNCNOTbI, NPOBEAEHME KAaYeCTBEHHOI PEAKUMN Ha cynbdaTtvoH v HabroaeHne npunsHaka eé
NPOTEKaHWsA; 03HaKOMNEHNE C huandeckrmu cBOUCTBaMu asora, hocdopa u ux coefuHeHun
(BO3MOXHO MCMOMb30BaHNE BhAeomaTtepuarnos), obpasuamu azoTHbIX v hocdopHbIX yaobpeHnii:
nolyvexune, cobupaHue, pacnosHasanme u M3yHeHVe CBOMCTB ammunaka: nposegeHue Ka4eCTBEHHbIX
peakuuin Ha MoH aMmmMoHMs 1 thocdhaTtnoH n nayyenne MPUSHAKOB VX NPOTeKaHns, B3auMoaeicTame
KOHLIEHTPWMPOBAHHOM a30THOM KNCMOTbI G MELbIO (BO3MOXHO MCMONb30BaHME Buoeomatepuanos);
N3yHEHUE MoLenen KpucTannuIeckux pewsTok anwasa, rpauta, chynnepena; osHakoMneHme ¢
fpoueccom aacopbumnn pacTBopEHHbIX BELLECTB akTNBNPOBaHHbLIM YrIEM U yCTPONCTBOM
NpoTuBOrasa; nonydveHve, cobupatme, PACNO3HABAHNE 1 M3yYeHne CBOICTB Yriekncnoro rasa;
NPOBELEeHVIe KaYeCTBEHHbIX peakuuil Ha kapboHaT n cunuKaTNoHL! 1 N3yHeHne Npu3Hakos nx
MPOTEKaHUA,; 03HaKoMNeHue ¢ npoayKume CUANKATHOW NPOMBILWNEHHOCTY; peLleHue
SKCNEPUMEHTaNbHbIX 3afa4 No Teme «BaHeiwme HEeMEeTanmbl N UX coeanHeHnsy .

Vietannel n nx coenviHeHus

OO0uwjas xapaktepucTuka XNMUHECKNX ONEMEHTOB — METanmos Ha 0CHOBAHUM NX NOMOXEeHUs B
NePUOLNYECKON CUCTEME XVIMUYECKIX dnewmerTos [1. . Menpeneesa u CTPOEHNa aTomMOoB.
Ctpoenne meTannos. MeTannwyeckas css3b u METannv4eckas Kpucrannuyeckas pewérka.
ONeKTPOXUMUYECKU PAA HanpAXeHnn meTannos. Pusnyeckre n XNMUYeCcKne cBoncTsa MmeTanios.
Obupne cnocobbl nonyveHns metannos. [NoHsThe o KOpPPO3ny METanoB, 0OCHOBHbLIE CNOCOBb

SaLUTBI X OT KOPpo3nn. Cnnassl (cTans, YyryH, AOPATIOMUHNIA, BPOH3a) U UX NPUMEHEHUe B BbITy
VI MPOMBILLNIEHHOCTY.

LueJ"IO‘-iHble METannbl: NONoXeHne B nepuoamn4eckon cnucrteme XUMWYECKNX aremeHTOoB ,D, n.
I\/IeHueneeBa; CTPOEHME NX aTOMOB: HaxoxgeHne B npupoae. Punsnveckne u XNMUYeCcKkne CBONCTBa

(Ha npumepe HaTpus n kanus). OKCnabl v FAPOKCUALI HATPYS 1 KaNUs. [pUMEHeHNe WenoYHbIx
METanN0B N NX COSANHEHWN.

LLlenoyHosemensHbie MeTannsl marduii W KanbUMIA: NOTOXKEHNE B NEPUOANYECKON CUCTEME
XUMyHecknx saneverToB [. V. Mengeneesa: CTPOEHVe nX aToMOB; HaxoxaeHue B npupose.
dusnyeckne n xumnyeckue ceoncTea MarHus v kanbuusi. BaxHenwne coegmHenus Kanbumna (okcug,
rmapoken, conu). XXECTKOCTb BOAbLI U CNOCOBbLI e& yCTpaHeHus.

ANOMUHWIA: NonokeHne B NEePVOANYECKON CUCTEME XUMNYECKUX 3NeMEHTOR 0. V. Menpeneera:
CTPOGHKE atoma; HaxoxieHne B npupoge. Pruanyeckue un XUMWYECKMNE CBOWCTBA antoMuHNS.
AMMOTEPHbIE CBOMCTBA oKkCcupa n ruapokcuaa antMUHNS.

»Keneso: nonoxeHve s NEPNOANYECKON CrCTEME XUMNYECKUX 3NEeMEHTOR 0. . MeHgeneega:
CTPOEHME aroma; HaxoxmaeHne B npupose. dusndeckre u xMMmndeckne ceolicTaa xxenesa. Okcuabl,
rmapoxkenasl v conu xenesa(ll) n xkenesa(lll), ux cocras, ceonicTea u nonyyexme.

XUMNYECKINI SKCMIEPUMEHT: O3HakomneHue ¢ obpasuamy MeTannos 1 cNnasos, ux husnyeckmm
CBOWCTBAMU; N3yYeHUE PE3yNbTaToB KOPPO3M METaNoB (BO3MOXHO NCNOMb30BaHNE
Buaeomareprnanos), 0cobeHHoCTen B3auMonencTsns OKChAa Kanbuns n HaTpya ¢ BogoN (BO3MOXKHO
MCNone30BaHve BuAeoMaTepranos); CCAen0BaHIE CBONCTS KECTKON BOAbI; NPOLECCa ropeHus
KENE3a B KMCNO poie (BO3MOXKHO WUCMOSMb30BaHMe BUAEOMATEPNANOoB); NPU3HAKOB NPOTEeKaHUs
Ka4ECTBEHHbIX PeaKLWN Ha UOHBI (MarHus, KanbLUvis, antovMuHms, unHka, xenesa(ll) u xenesa(lll),
megu(ll)); Habnogerve v onucanne npoueccos okpalunBaHusa nNnaMmeHn noHamm HaTpuna, kanua n
KanbUus (BOIMOXXHO MCMONb30BaHNe BnAgOMaTepnanos); nccnenosaHne ammoTepHbiX CBONCTE
MAPOKCNAA amoMUHIA 1 FMaPOKCUaAa LUUHKA:! PELUEHNE SKCNepuMeHTanbHbIX 3a4a4y no Teme
«Baxrenwme metanns v ux COoeUNHEHNRAY .



Xumust u oKpyxatrowasi cpena

Hosble maTtepuans! v TexHonoruu. BeulecTsa v maTepuansl B NoBCEAHEBHO XN3H vyenosexa.
Xumns v 3noposbe. BesonacHoe ncnonb3osadme BELWECTB U XMUYecknx peakumit B 66iTy. Mepsas
MO MOLLb MPW XMMWUYECKNX 0XOorax U oTpasneHnsix. OCHOBbI 3KOMNOM YECKOW rpamMoTHOCTH.
XvMudeckoe 3arpssHeHie OKpy’xatouen cpeasl (NpeensHas 4onycTumas KOHUEHTpaums BellecTn
— [NAK). Ponb xumun B peluermn arkonorndeckux npodbnem.

MNpupoaHbIe NCTOYHVIKK YrieBoaopOaoR (yronb, NpupoaHbI ras, HedTs), MPOAYKTbI nX
nepepadoTKu, X porib 8 BbITY U NPOMBILLNEHHOCTY

XUMUHECKIT SKCMEPUMEHT: 13ydeHye 0bpasyos matepuarnos (CTekno, crnnaso, MeTannos,
NonuMepHble maTepuans).

MexnpeamerHsie cesizn

Peanusauns mexxnpesmveTHbIX cas3e NPY U3yYeHnn xvivnm B 9 knacce ocyL|ecTengeTcs yepes
MCNOJb3OBaHNe Kak 0bLNX eCTECTBEHHOHAYYHbIX NOHATUN, TAK 1 NOHATWN, ABNAIOLLNXCS
CUCTEMHbBIMW 4NA OTAENbHbBIX NPeAMEeToB €CTEeCTBEHHOHaY4YHOro uykna.

Obune ectecTBEHHOHAYYHbLIE NOHATNS: Hay4HbIV PakT, runoTesa, 3aKoH, TEOpUs, aHaNU3. CUHTE3
Knaccuduikauns, nepuogny HoCTb, HabnoaeHe, SKCNEPUMEHT, MoLenupoBaHmne, usmepeHue,
MOAEIL, ABNEHNE, NapHUKOBbLIA 3hdeKT, TeXHOMOr s, Matepuansl. dusnka: matepus, atom,
STIEKTPOH, MPOTOH, HENTPOH, MOH, 30TOM, PAANOAKTNBHOCTD. MOTNEKYyna. 3NeKTPUYeCKnii 3apsi,
MPOBOAHMKN, NONYNPOBOAHWKN, [ININEKTPUKNA, (DOTOSNEMEHT. VHOVKaTOP, BELLECTBO, TENO, 06bEM,
arperatHoe cocTosHne BelecTsa, ras, PacTBop, PACTBOPUMOCTb, KpucTannuyeckasa pewwaTka,

Cnnasbl, (PU3NYECKNE BENUUNHDI, SAVHNLbI N3MEPEHUS, KOCMUYECKOE NPOCTPAHCTBO, NaHETL!.
3B&3bl, ConHue.

1

Buonorus: otocuHTes, AblXxaHune, brnocdepa, skocuctema, MUHepanbHble yaobpeHns,
MIKPOSIIEMEHTbI, MaKPO3NEMEHThI, NNTaTeNbHbIE BEWECTBa .

leorpadhus: atmocdepa, rmapochepa, MuHepans, ropHbIE NOPOALI, NONE3HbIE ncKkonaembie,
TONMMBO, BOOHbIE PECYPCHI.



KaﬂeH,lJ,apHO~TeMaTVI‘IGCKO(—,‘ nrnaHMpoBaHue no XxMmuu 8 Knacc

2 yaca, 68 yacos

Ne | Pasgen. Tema ypoka Ko | [arta Wcnonb3oeaHue

n- npose
BO | peHus obopydoeaHusi
vac «To4yka pocma
0B

Tema 1. Xumusa — BaxHas obnacte

€CTEeCTBO3HAHWUSA 1 NPAKTUYECKOMN

hesatenbHocTU Yenoseka (5 y)

1 Mpeamet xumun Poslb XUMUW B XKM3HW YenoBeka. 1
XMMns B cucteme Hayk. MeToabl Mo3HaHUs B XUMUN.

2 3HaKOMCTBO C npaswunamvu 6e3onacHoCTy 1 1 Lincbposasn nabopatopus
npuémammn paboTsl B xumMu4eckor nadopaTtopun. RELEON
MNpaxTuyeckas paboTa: 5

Lincbposon gatymk
Ne 1. MNpasuna paboTbl B nabopatopuu n npuémb| Temnepartypbsl CnupToBka
obpatleHna ¢ nabopaTopHbIM 060pya0BaAHNEM Cgeuva.

3 Tena v BelwecTsa 1

4 dursnueckne CBoNCTBa BeWecTs. ArperaTHoe 1
COCTOSIHNE BELUECTB .

5 HYucTble BellecTsa 1 cmecu. Cnocobbl pasgeneHus Lintbposan nabopatopus
cmecen. MpakTuyeckas pabotaNe 2. Pasgenenue RELEON
cMecen (Ha npumepe 04VCTKU NOBapeHHon Conmu)

Tewma 2. BewecTBa
1 XUMWYecKre peakuuu
(15 4)+1y

6 ATOMBI 1 MONeKybl. XUMWYECKUE 3EMEHTI 1

7 3HaKu (CUMBONbI) XMMWYECKNX 311EMEHTOR 1

8 [pocTble 1 cnoXHble BelecTsa. ATOMHO- 1
MOJSEKYNAPHOE yYeHue.

9 Xumudeckas dopmyna. BaneHTHocTs artomoBs 1
XUMUYECKNX 3NeMEHTOB

10- | 3aKoH MOCTOSIHCTBA COCTaBa BELLECTB. 2

11 OTHocuTenbHasn atomHan macca. OTHocuTENbHas
MOMEKynapHasa macca .

12 MaccoBas 4ons XUMMYeckoro afieMeHTa B 1
coefVHeHun

13 | Pusndeckne n xmuMmmndeckne siBneHns 1

14 | Xvimnyeckan peakuus. MNpusHakn 1
N YCNOBWUA NPOTEKAHNA XUMWNYECKMX peaKLi

15 | Xumunyeckue ypaBHeHns 1

16 | Twnbl XUMWUYECKNX peakLuin. Peakums coeanHeHns 1




17

Peakums pasnoxerms

18

Peakuns samelyeHuns

19

Peakuns obmena

20

3aKoH coxpaHeHna macco BeulecTs. M. B.
JlomoHocoB — YHEHbIN SHUMKNoneancr.

BECbl TEXHOXUMUYECKNE Unn
SNEKTPOHHbIE; cBeYa; Konba
nrnockoaoHHas 250 mr: noxka
ANA CxRkuraHms

BellecTs

21

KoHTponsHas paboTa No 1

Tewma 3. Bosayx. chﬁopoa.
Oxkcugbl

(54)

22

Bospyx — cmech rasos. Cocras BO3ayxa Kncnopop
—— 9JIEMEHT 1 npocTtoe BelwecTso. O30H —
annorponHas moAuduKkaums kucnopoaa

23

Haxoxgerne Kncnopoda B npupoge, dusndeckue un
XMMUHECKME CBOMCTBA (peakuuu okucneHus,
ropetve. lNoHAatue 06 okcrpax

24

Cnocobbi nonyyeHus Kncnopopa s naboparopuv un
NPOMbILLNEHHOCTW. [pumeHeHne Kncrnopoaa.
lNpakTyeckas paboTa

Ne 3. Monyyerne n cobupaHve kucnoposa, n3yyeHne
€ro CBONCTB.

25

TennoBoi aththekT XuMuyeckon peakumv, noHsTne o
TEPMOXVIMUYECKOM YPABHEHWW, 3K30 U
SHOOTEPMUYECKNX peakymsx

26

Tonnwveo (yronb u MeTaH). 3arpasHeHne Bos3ayxa,
cnocobbl ero npeaoTepalleHns. Younerme
NapHUKOBOro adhpeTa, paspyLUEHne 030HOBOMO COS

Tema 4. Bogopoga. CocTaB kucnor v conen (54)

27

Bogopon — snemeHT 1 npocToe BELECTBO

28

HaxoxneHue 8 npupoge, husnveckne n xuvndeckne
CBOWCTBA (Ha npumepe B3anmMo4encTBus ¢
HemeTanna Mn 1 okcnaamu MmeTannos

29

MNpumeHeHne, cnocobbi nonyveHnst Bogopoaa.

MNpakTnyeckas pabota Ne 4. [MonyueHve u cobupanne
BOAOPOLA, U3YyYEHNEe ero CBONCTR

30-
31

Cocras kncnor u conei

Tema 5. KonvyecTBeHHbIE OTHOLWEHWA B XUMUNK

(44)

32

KonuvecTso BewecTsa. Mone. MonsipHas macca




33

3akoH Asorafpo. MonapHbiv 00 LEM razos .

34- | Pacy&€Tbl 1o Xummn4e CKmM ypasHEHNAM.
35
Tewma 6. Bopa. PacTtBopsbl. lMoHATHE 06
OCHOBaHuaAX (5 4)
36 | Pusndeckue CBONCTBA BOAbI. AHANU3 U CUHTES —
METO[bl U3YYEHNA COCTaBa BOAbI.
37 | Xumudeckue CBOMCTBA BOAbI (peakuyu ¢ MeTannamu,
oKcuaamun MeTansioB U HEMETasoB
38 | Cocras ocHoBaHun. [MoHsATUE 06 MHAMKATOPAaX Lintbposasa nabopatopus
RELEON
Lintbposon pH. wraTtms ¢
3AKUMOM; MATb XUMNYECKMX
cTakaHoB (25 mn); npomMbiBanka
39 | Bona Kkak pactsopuTens. PacTeopbl. PacTBopymMocTb npubop a4ns onbIToB ¢
BellecTs B Boge. [pakTtuyeckasn pabora: ANEKTPUHECKM TOKOM;
B . NCTOYHWUK MOCTOSIHHOTO TOKA:
Ne 5. [NpuroToBneHne pacTBOPOB C onpenen&HHoi NPOBUPKY — 2 LT
MaccoBOW JOSEen PaCTBOPEHHOIO BELLECTBA. NPOHYMEPOBaHHbIE: NyUMHKa:
CNUpTOBKA:
npPoBKW — 2 WT, NUHUET
40 | Porb pacTBOpOB B MpUPOE 1 B )KU3HW YenoBeka.
KpyroBopoT BoAb! B npupoge. 3arpasHeHmne
npupoaHbix BoAd. OxpaHa 1 04ncTKa NpUpoLHbLIX BOL.
Tewma 7. OCHOBHbIe KITacckl HEOPraHW4YecKux coeq
VIHEHW W
(MMTw+ 1y
41 Knaccugurkaums HeopraHnyecknx coequHeHui.
42- | Okcuabl: coctag, knaccuukaumns (OCHOBHbLIE,
43 | kucnoTHble, amoTEpPHbIE, Heconeobpasyome),
HOMEHKNaTypa (MexayHapoaHas v TpuBmuansHas).
Monyy4yeHne n XnMmn4eckne CBOMCTBA KNCHOTHLIX,
OCHOBHbIX 11 aMdOTEPHbLIX OKCU0B.
44- | OcHoBaHWA: cocTas, knaccugukaumsa, HovmeHknarypa Lincppoeaa nabopartopus
45 | (MexpyHapogHaa u TpueraneHas), usnyeckue v RELEON
XVMWUYECKNEe CBONCTBA, CNOCODLI MoNyyYeHns 5
Lndposon pH. wraTmse ¢
32XUMOM; NATb XUMUYECKMX
cTakaHoB (25 mn); npomMbiBasnka
46- | Kucnotel: coctag, knaccudmkauns, HomeHknaTtypa,
47 | MdUINYECKNE N XUMNYE CKle CBONCTBA, CNocobbl

NoryyvyeHuns.

Pﬂ,ﬂ, adKTNBHOCTW METANNO0B




49

50

51

52

53

54

55

48- | Conu (cpenHwe): HOMEHKNaTypa, cnocodpl

nonyveHuns, B3anmoaencrene conei ¢ mMeTannamuy,
Kucnoramu, wenovamu v Consamm

["eHeTnyeckasn CBA3b MeXay Knaccamm
HeopraHnyeckux coenHeHnn

MpakTnyeckas pabora:

Ne 6. PelweHne IKCNepumeHTanbHbIX 3agav no reme
coefiHennn

«OCHOBHbIE Knaccoel HeopraHuyecKux

KoHTponbHas paGota Ne 2

= -
Tewma 8. Mepuoanyeckuii 3akon un nepvoanveckas
Chcrema XMMHYeCKUX 3eMeHTOR O. V. Menpene
eBa. CtpoeHune atoma (7 4)

l_]epBb|e NOMbITKA r<naccmd3m<a|_mm XNMUYeCckmnx
anemeHToB. [MoHdaTue o rpynnax cxonHblx ANEeMEeHTOoB
(u_qenoq Hble 1 LeNnoYHo3emMenbHble MeTann.l,
ranoreHo, VHEPTHbIe rasbl) .

ONEMEHTbI, KOoTopble 0bpasytoT amoTepHble okcugpl
Vi TMAPOKCUAbI

Lunchposas nabopartopus
RELEON

Undposon pH. wrartus ¢
SAKNMOM; NATb XMMUYECKUX
CTakaHos (25 mn)
NpombIBanka.

'

MNepuoanyecknin 3akoH n nepunognyveckas cucrema
XnMudecknx anementos [. V. Meraeneega.
MNepronbl, rpynnei, noAarpynnsl. Gu3nyeckuin cmolcn
NOpPAAKOBOro HoMepa anemMeHTa, Home pos nepuoga
N rpynnbs.

56
57

Ctpoerne atomos. Coctas atomubix an0ep. Msotonsl

e
-_—

ONeKTpoHbI. CTpoeHue ANEKTPOHHBLIX 0booYek
dTOMOB MepBbix 20 XMMUYECKUX INeMeHTos
nepnoanyeckon cuctemsl . U, MeHneneera

58

XapakTepucTrka XUMUIeckoro 3/1emMeHTa no ero
MONOXEHWIO B NepUoaNYECcKon cucTeme a. n.
MeHgeneera

59

3HaveHve nepnoanyeckoro 3akoHa

W NEPUOLAMHECKON CNCTEMbI XUMNYECKUX 3f1eMEHTOR
ANA PasBnTua Haykv v npakTuku. [. U, MeHnenees
— Y4€HbIW, neparor u rpaXkgaHuA.

Tema 9. Xumuyeckas cBsisb.
OuwcnmenbHo-BOCCTaHOBMTeanbne peakunmn

(8 4)

60

Sﬂel(TpOOTpVILlaTeﬂ bHOCTb aTOMOB XNMUYECKMNX
ANEMEHTOR

61

VioHHas XUMnN4eckasa cBa3b

Lndposas nabopatopus
RELEON

Undoposon gatymk
TeEMNepaTypbl NNaTuHOBLIN:
A3aT4nK TemnepaTypbl




TepMonapHbIN

62 | KoBaneHTHo-nonsipHas cessb Lindposasi nabopatopus
RELEON
Lindbposon gatunk
TeMnepaTypbl NNaTUHOBbLIN:
AaTtunk Temnepartypbl
TepmMmonapHbli

63 | KoBaneHTHo- HenonspHas ceasb

64- | CteneHb okncneHns

65

66- | OkncnutensHo-BoccTaHoBNTENbHLIE peakuunn (OBP).

67 | Mpoueccel okncneHus u BOCCTaHOBEHUS.

Okucnurenu n sBoccTaHoBuTENN.
68 | KoHTpornbHas pabota Ne 3




