MynuuuananbHoe kaseHHOe 001e0Gpa3oBaTe/ibHOE YUpeKIeHue
«AXThIHCKasi OCHOBHAasI 001eo0pa3oBaTe/ibHAs MIKOI2»

Pabouyasa nmporpamma
0 XMMUM

9 kiaacc

CocraBuTeb:
MycaeBa Acusi A3uzaraeBHa,

y4uTeJb OMOJIOrHH U XHMHUH

2022r.



JIngHoCTHBIE pe3yJIbTAaThl 00y4enmsi:

— 3HQHUe U NOHUMAHUE: OCHOBHBIX HCTOPHYECKMX COOBITHI, CBS3aHHBIX C PA3BUTHEM XUMIH; JOCTHKEHUH B 0671aCTH XAMHPH ¥ KyJIbTYPHBIX TPAIAIHAL
cBOel CTpaHbI (B TOM 9HCIE Hay9YHBIX); OOMEMHPOBBIX NOCTHXKCHHH B 06ACTH XWMMH, OCHOBHBIX NPHMHIIAIIOB ¥ [IPaBHJI OTHOIIEHMA K OPHPOAE; OCHOB
300poBoro ofpa3a JKU3HH H 3[0POBbECOEPETraloNUX TEXHONIOTHI; IPaBIIl OBCS/ICHUS B 9pe3BHYAMHBIX CATYAIUSX, CBA3AHHBIX C BO3[CHCTBAECM Pa3IHTHBIX
BEIECTB, OCHOBHBIX MpaB H OOs3aHHOCTe# rpaknaHuHa (B TOM €MCIe ofyuaromerocs), CBSI3aHHBIX C JIAIHOCTHBIM, npo()eCCHOHANLHBIM ¥ JKH3HEHHBIM
caMOOIIpeIe/ICHHEM; COMAANBHOM 3HATMMOCTH H COACPIKAHAA npodeccrii, CBI3aHHBIX ¢ XUMUEH;

— yygcmeo 20pdocmu 3a POCCHMCKYIO XUMUYECKYIO HayKy H HOCTMXCHHS YHICHBIX; yBKCHUS U [PHHSTHE JOCTHKEHMH XMMWAK; IHO00BE A OepexHOe
OTHOITEHHE K [IPAPOJIE; YBAKEHHE H Y9eT MHEHMI OKPYKalOMMX K JIMIHBIM JOCTIKCHUSAM B H3YSCHUA XAMUH,

— npusHaHue TEHHOCTA COOCTBEHHOTO 310POBES B 310POBbS OKPYKArOMHX JIOIei; HEOGXOMMMOCTH CaMOBBIPAXKEHHS, CaMOPEaTTA3AAR, COIHANBHOTO
[OpH3HAHAS;

— 0CO3HAaHue CTEIEHH TOTOBHOCTH K CaMOCTOSTE/IbHbIM OOCTyIIKaM H IeMCTBHSIM, OTBETCTBCHHOCTH 34 HX Ppe3yInbTaThl;

— nposeéieHue 3KOJIOTHIECKOT0 CO3HaHH, hO@@OuﬁOﬁ&H@.ﬁwmoogu JOBEpHs H BHUMATCIIbHOCTHA K JOAIM, TOTOBHOCTH K COTPYOHHYICCTBY, AHUAITHATABBI
H mo0038aTEIPHOCTA B A3y9JECHUH BEIMICCTB H ITpOIECCOB; %QQNQHQEOOE B HEOOXOJEMOCTH Pa3zyMHOI'o HCIIOJIb30BaHMUA hoogvﬂoa HayK#a A TEXHOJIOTHM;

— YMeHue yCTaHaBIHWBAaTh CBSI3H MEXITY IEIbI0 H3ydCHHSA XAMHAY U TEM, i1 9€ro 3TO HYXXHO; CTPOHUTH XHU3HCHHBIC A HHHVOGGOONONEHWNH.HG IUIaHBI €
Y9ETOM YCOEITHOCTH A3y9JCHHS XUMHAH U CcOOCTBEHHBIX

OPAOPHTETOB.
MeTanpeIMeTHbIE Pe3yIbTaThI:

— ucnoav306arue pas3ImIHbIX HUCTOYHHKOB XAMHAIECKOHR EGO@ZEW TOJIy9CHUC TaKoU NN%O@ZNHHNNV ee afEamM3, DOAroTOBKa Ha OCHOBE 3TOIO
aHaIMA3a E%OUZNHHNONNOHO OpooyKTa H €TI0 Ope3cHTaHsA;

— npumeHeHye OCHOBHBIX METOZOB IO3HAHMT (Ha6IoNeHrs, SKCIEPHMEHTA, MOJICTHPOBAHAA, F3MepeHAs W T. M.) U H3YYCHHS XHMWYeCKHX
00BEKTOB;

— ucnonb308aHue OCHOBHBIX JIOTHIECKAX OIlepalil (aHamm3a, CHHTE33, CPaBHCHH, 06OGMIEHN)S, JOKA3aTeNbCTBA, CHCTEMATA3AIAH, KIIaCCHQHUKAIH X
Jip.) OpH A3y9CHAN XUMHIECKAX 00BEKTOB;




— ¢hopmynuposanue BHIBOLOB H YMO3aK/IOYEHHH M3 HAOIONEHHH M U3yJEHHBIX XMMHIECKUX 3aKOHOMEPHOCTEH;
— Npo2HO3Upo6aHue CBOKCTB BEECTB HA OCHOBE 3HAHMS X COCTaBa M CTPOCHHMS, a TAK)KE YCTAHOBJICHUS aHAJIOTUH,;

— opmynupoeanue uzeH, TATIOTE3 U IyTeM NPOBEPKH MX UCTHHHOCTH;
— onpedenenue LeeH K 3a1a4 y9eOHOH U HCCIENOBATENBCKOM ACATEIFHOCTH U UX JOCTHIKEHHS;

— packpblmue NPpHYIAHHO-CIIEACTBCHHBIX CBs3eit MEXOY COCTaBOM, CTPOCHHEM, CBOHCTBaMH, NpHUMCHCHHUEM, HAXOXKIACHAEM B IPAPOJC U IIOTYyICHHEM

BOXHEHIINX XAMAYECKHX BEIIECTB;

— apzymenmayus COGCTBEHHO! NO3HIIMH 1 €e KOPPEKTHPOBKA B X0JI€ TUCKYCCHH IO MaTepHalaM XUMAYECKOTO CONEPIKaHHI.
— YMeHue OpraHH30BBIBaTh y4eOHOE COTPYIHHYECTBO B COBMECTHYIO NESATEIHHOCTD C YUUTENEM U CBEPCTHUKAMH;

— paboTaTh HHIUBAAYATFHO U B TPYyIIeE: HAXOMUTH oOliee penieHHe M pa3pemars KOH(IUKTEI Ha OCHOBE COTJIACOBAHHUS MO3MIHUIA H yIeTa HHTEPECOB;
($opMyHpOBaTh, apryMEHTHPOBATh U OTCTaMBaTh CBOE MHEHHE;
— NPUHMMATPH MO3HIMIO COOEceqHMKa, TOHMMAs MO3UIHUIO APYTOro, Pa3udaTh B €r0 pevH: MHEHHE (TOYKy 3PeHHs), I0Ka3aTebCTBO (apryMEHTHI),

(axTbl; THIOTE3bl, AKCHOMBI, TEODHH;
— CTpOMTH MO3MTHBHbBIC OTHOIICHHUS B IIponecce yIeOHOM U MO3HABATEILHON eI TeIbHOCTH,
— KOPPEKTHO M apryMEHTHPOBAHHO OTCTAHBATh CBOIO TOUKY 3DEHHS, B IUCKYCCHH YMETb BbIIBATaTh KOHTPAPTYMEHTHL, IepedpasupoBaTh CBOKO MBICIB

(B1aicHHE MEXaHH3MOM 3KBHUBAJICHTHBIX 3aMEH);
— KpHTHYECKH OTHOCHTECS K COOCTBEHHOMY MHEHHMIO, C JOCTOMHCTBOM I[PHM3HaBaTh OMHOOYHOCTH CBOEro MHEHMsS (€CIH OHO TAaKOBO) H

KOpPEKTUPOBaTh €ro;
— npeajaraTk aTbTEPHATHBHOE PEIIEHUE B KOH(IMKTHON CUTyallUH;

— BBIIEIATH OOIIYIO TOYKY 3pEHHMS B IUCKYCCHH;
HOrOBapHBaThCA O MPABHJIAX M BONPOCAX UL 0OCYKIECHUs B COOTBETCTBHH C IIOCTABJICHHOM Nepe/i IPyIIIol 3aadel;

OpraHM30BHIBATE yYeOHOE B3aMMOCHCTBHE B rpymie (OnpeeNsTh O6mue e , PaCIpee/Th POJH, J0roBapHBaThCS APYT C APYTOM H T. 1L.);
OTGHpATh 1 HCIIONH30BATH PedeBble CPECTBA B [IPOLIECCE KOMMYHUKAMH C APYTHMHU JIOBMHU (ZHATIOT B IIape, B MallOX IPYTINe | T. A.);
TPECTABIATh B YCTHOH MJIM IUCHMEHHOM (OpME pa3BepHYTHIA ILTaH COOCTBCHHOM JEATEILHOCTH;

BBLICKA3L1BaTh ¥ 0OOCHOBBIBATH MHEHHE (CYXKICHHE) ¥ 3arpaliyBaTh MHEHAE MAapTHEpa B paMKax AUaora;

TNIPUHUMATh PEIIEHHE B X0¢ AUANIOTa M COTIACOBBIBATD €ro ¢ COOECETHHKOM.

=Eah=a‘u.=-v-ﬁ pe3yabTaThbl:




B nosnasamenvhoi chepe
3uanue (nonumanue):
— XHMWYECKOW CHMBOJIMKH: 3HAKOB XHMUIECKHX 3JIEMEHTOB, GOPMyJl XMMHAYECKHX BEIIECTB, yPABHEHMH XUMUIECKHX PEaKIHi;

— BaXKHEHWINIMX XAMHAYECKHX MOHSTHM: BEHIECTBO, XUMHAYECKUAMN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTCIIbHBIC aTOMHAs U MOJIEKYJIIpHad MaccChel, HOH,
KaTHOH, aHWOH, XWUMHYECKast CBs3b, JJIEKTPOOTPHNATECIBHOCTL, BAaJICHTHOCTD, CTEIIEHh OKHCJICHHSA, MOJIb, MOJLIpHAA Macca, gogmvﬁw O@aumgu PacTBODEL,
JEKTPOIMTEI A HEIJICKTPOIHMTHI, JJICKTPOJIMTHYCCKAsA AUCCONHANMsI, OKHCIHUTCIL H BOCCTAHOBHUTE/Ib, OKUCJIEHUE H BOCCTaHOBJICHHC, TEIUIOBOM w%%mﬁ

PEaKIvy, OCHOBHBIE THIIEI PEAKIKH B HEOPraHWIECKOH XVMHH;
— OpMYIEPOBOK OCHOBHBIX 3aKOHOB M TEOPH# XAMHHU: aTOM-

3JIEKTPOJATHYECKOH MCCOMMANNE M YICHHS O XMMUIECKOH PEaKIy HEMOJICKY/ISPHOTO YICHH)S; 3aKOHOB COXPAHCHHS MACCHI BEIIECTB, IOCTOSHCTBA
cocTaBa BemecTs, ABoranpo; [lepromageckoro 3axoHa JI. V. Menneneesa; TeopAr CTPOCHHS aTOMa ¥ YIEHHAS O CTPOCHUH BCIICCTBA; TEOPUH

VYmenue nazvieams:

— XVIMHYECKHE 3JIEMCHTEI,

— CoeWHEHMs H3y9eHHBIX KIIaCCOB HEOPTaHWIECKAX BEIIECTB;

— OpraHHYecKEe BEIIECTBa 10 HX (opMyIie: MeTaH, 3TaH, STAJICH, all€TAJICH, METaHOII, 3TaHOJ, [IUICPHH, YKCyCHasI KACIIOTa, ITI0K03a, Caxapo3a.

ObwvsacHenue:

— GEEGOHOHO CMBICJIa ATOMHOI'O QHO@EOWOHOV HOMEpA XHMHIECKOro 3JICMCHTA, HOMCPOB IPYIIIBI A I€PHOJA B HHQHUNOE@ONOM CHCTEMEC MH n.

Menrneneesa, K KOTOPBIM 3JIEMCHT NPHHAUICKHT,

— wm.ﬁomogoﬁmoo.ﬁom H3MEHEHUS CTPOCHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeJciiax MajlbIX NEPHOJOB H A Tpynm, a TaKXKe CBOHCTB O@Umu%ogbm HMHA

BBICIIMX OKCHIOB H THAPOKCHIOB,
— CyITHOCTH IIpoIecca 3JIEKTPOJIATAIECKOH IUCCOMAaiy B pe-
aKIuii FOHHOTro oOMeHa.

Vmenue xapaxmepuzoeamn:




— XMMHYECKHE 3JIeMEHTHl (0T BONOpOJAa IO KalbIOHs) HAa OCHOBE MX MONOXeHHs B Ilepuomudeckoif cmcTeMe XmMmdeckux snementoB JI. H.
MenneneeBa 7 0COOEHHOCTEH CTPOEHHS HX aTOMOB;

— B3aHMOCBSI3b MEXKIy COCTABOM, CTPOEHMEM H CBOMCTBAMM HEOPTaHHYECKHX BEIIECTB;

— XMMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMIECKAX BEMECTB (OKCHAOB, KMCJIOT, OCHOBAHMH, aM(OTEPHBIX COETHHEHHI B COeH).
Onpeodenenue:

— COCTaBa BENIECTB IO HX GopMyiam;

— BICHTHOCTH H CTEICHH OKUCIICHHUS 3JIEMEHTOB B COEINHEHAH ;-

— BHJJOB XHMMHYIESCKOH CBS3H B COCHHCHHSX;

— THIIOB KPACTA/LTHYECKAX PEHIETOK TBEPABIX BEMIECTB;

— IOIPHHAUIEXKHOCTH BEIMECTB K OIpeeIeHHOMY KJIacCy COeTMHEHMAH;

— THIIOB XUMHAYCCKAX PEaKIIHiA;

— BO3MOXXHOCTH ITPOTEKAHMS PEAKIHi HOHHOrO 0OOMEHa.

Cocmaeanenue:

— cxeM cTpoeHHs aToMOB mepBbix 20 3nemenToB Ileprommaeckoi cucrems! JI. K. Merneneesa;
— ¢opMyIT HeOpraHMIECKUX COSAMHEHNH U3yIEHHBIX KIIaCCOB;

— YpaBHEHWH XAMHUYIECCKHX PEAKIHH.

Besonacnoe ob6pawenue ¢ XAMAYECKO# IOCY 0N U 1aO0PaTOPHLIM 000PYIOBaHAEM.
IIpogedeHue xumu4ecko20 sKCnepumeHma:

— HOATBEPKIAIOMEr0 XAMAIECKAE CBOXCTBA H3YYEHHBIX KJIACCOB HEOPraHMIECKUX BEIIECTB;

— OOATBEPXXAAIOIETO XAMHYIECKHAH COCTaB HEOPraHHICCKHUX COEIHEHU;




— IO MOJy9CHHIO, OO@N@EHN—O H pacno3HaBaHHIO u.mﬂwoomﬁmumuubn BEIICCTB QANQHOUONP BOZIOPOAA, YTJIEKHCIIOrO ra3a, mémﬁmvw

— [0 OIpeEEeNeHAIO XIOPH-, Cyib}aT-, kapboHAaT-HOHOB ¥ HOHA aMMOHWS C IOMOMIBIO Ka9CCTBEHHBIX PpeaKIii.
Buviyucnenue:

— MAaCCOBOH JONHM XAMHYECKOTO 3JIEMEHTA IO eOﬁéﬁO COCIIAHCHHSA,
— MacCOBOM JOJIH BEIMECTBA B PacTBODE;

— MAacchl OCHOBHOTO BEIIECTBA [IO H3BECTHON MAacCOBOM JI0Jie MpHMeECEi;

— 06BEMHOH IO KOMIIOHEHTA ra30BOM CMECH;

— KOJIAYECTBA BEMECTBA, 00HEMa FITH MacChl BEMECTBA MO KOJIMIECTBY BEMECTBa, 00BEMY HMIIM MacCe PEareHTOB KM IPOIYKTOB PEaKITHH.

Hcnonb3oeanue npuobpemerHbIx SHAHUI U yMeHUll 6 NPAKMUYeCKoil 0esmenbHOCMU U NOBCEOHEBHOU JICUSHU:

— g 6e30macHOro O@UEGE C BEOIECTBAMH H MAaTc€pHajlaMA B HOBCEOHEBHOM XH3HH H rpaMOTHOIO OKa3aHHusl ﬂo@wom OOMOINH IOpHA OXOorax
KHACJIOTAMHA U IMICIIOYaAMH;

— JUIs OO BSCHEHHAS OTICIBHEIX (aKTOB B IPAPOHEIX SBIICHMH;

— I KPETAYECKOH ONEHKH HH(GOPMANHH O BEMECTBAX, HCIOIB3yCMbIX B ObITY.

B meHHOCTHO-OpHEHTAIMOHHOH cdepe

Ananuz u oyenxa TOCIENCTBHHA UL OKPYXaro

me# cpemsl GHTOBOM M IPOM3BONCTBEHHOH NESTENHHOCTH HENOBEKA, CBA3AHHOH C MONYYECHHEM H
nepepaboTKOH BEMECTB.
B TpynoBoii cdepe
Ilposedenue onepayuil C HMCIONH3OBAHAEM HArpeBAHHA, OTCTAWBaHMA, (QWIFTPOBAHWA, BHIIAPHBAHWS; NONydYeHWS, COOHMpaHWs, PacHO3HaBaHHTL
BEIECTB; M3TOTOBJICHAS MOJIENCH MOJIEKYIL.

B chepe Ge30maCHOCTH KH3HEAEATETLHOCTH

— Cobntodenue IPABHI TEXHAKA 6€30IIaCHOCTH IIPH IPOBE/ICHIH XHAMHYIECKOTO SKCIIEPHMEHTA;




— OKdsanue TIEPBOY NOMOIIM TIPU 0XKOTaxX, IIOPE3aX ¥ XUMUYECKHX TPABMAaX.
Ilepeyenn npakTnyeckux paéor
Ilpaxmuyeckas paboma 1. Penienne sKCIiepUMEHTATBHBIX 327124 HA PACcO3HaBaHHUe U MOTyYeHHE COeTUHEH A METALIOB.
Ilpakmuueckan paboma 2.Pemenye sKcriepuMeHTaNBHBIX 3324 110 TEMe «Ilogrpymnmna ranoreHosy.
Ilpaxmuyeckas paboma3.Pemenye axcriepuMeHTaIBHBIX 3a1a4 1o Teme «[loarpynna KHCJIOpOAay.
Ipaxmuyecxas paboma 4.Tlony4enne, cobupanve ¥ pacnosHaBaHue ra3oB
Ilepeyens koHTpOABLHBIX padoT
Konmponsnas paboma 1. no teme «Bpenienne. O6mas xapaKTepUCTHKa XMMHYECKHX 3IEMEHTOB M XHMHUECKUX PEAKIHH. Ilepromyecknii 3akoH A
ITepnopmyeckas cuctema xumuaecknx anementos JI. V. Meneneena.
Koumpononas paboma 2. o reme «Metasupy.
Konmponenas paboma 3.1o0 teme «Hemeramnpny.
Kourponnuaa pabora Ne 4 «O606uienne 3nanni 3a kype xumuu 8-9 kiace 1o tuny OI'D»
IIpoekrinbie paborTbi
1.«Bopa B opranuzme yenopekay.
2.«Kucnots! B PUPOJIC ¥ JIOMAY.
3. «Cony B HEAUBON NIPUPOJILY.
4.«Merannipl B HALICM Oprasn3mey.,

5. «B Mupe BKycoB # 3araxopy.




Conepxxanne 68 4.

Tema 1.

Beenenne. O6mas XapaKTepACTAKA XHMAYECKHX 3JE€MEHTOB M XHMHMYECKHX peaKmui. Hepuomuyecknii 3akon u Ilepmogmdeckas cACTEMA
xavmageckax dnemenTos JI. A. Menneneesa (11 4.)

XapakTepACTHKA 3IEMEHTA O €ro IOJIOXKEHHIO B TTepuommaeckoit cucreme JI. M. Menneneesa. CBoiCTBa OKCHIOB, KACIOT, OCHOBaHHIL B COJICH B
CBETE TEOPHH 3JIEKTPONHATHIESCKON IHCCOLHANMA M OKHCIICHHS-BOCCTAHOBICHMS ToHsTHE O mEPEXOMHBIX dMeMeHTax. AM(oTepHOCTD. I eHeTHIECKUM P
IIEpEXOIHOTO JIeMenTa. [lepromaecKrit 3aK0H 1 Ileprompaeckas CECTEMa XAMAIECKHX 3neMerToB [I. M. MegeneeBa. XAMIIecKas OpraHA3aus KABOU H
HEXWBOH IPHPOMEL. XAMHUIECKHH COCTaB /P2, MAHTHH A 3eMHOU KOPBIL. XAMIUeCKHe 3IEMEHTHI B KJIETKAX JKMBBIX OPTaHU3MOB. Makpo- ¥ MHKPOJJIEMEHTEL.
O606meRHe CBEEH H 0 XAMAIECKAX peakimsx. KiracchduKarus XAMIIECKIX PEaKi 10 pa3IAIHbM OCHOBAHHAM:

— [0 COCTABY H YHCIy PeardpylomuX A 00pa3yrommXcst BEMIECTB;

— 10 TEIUIOBOMY 3G dEKTY;

— IO HapaBJICHHAIO;

— 10 E3MEHEHHIO CTeleHe OKACICHHAS 3JIEMEHTOB, 00pasyroEX pearupyromue BemecTBa;
— o ¢ase;

— [0 HCIOJB30BaHUIO KaTaIA3aToOpa.

[ToHSTHE O CKOPOCTH XHAMHYECKOA pEaKihH. DakTophl, BIASIONHAE HA CKOPOCTh XMMHIECKHX peaxmii. Katamasatopsl u Katamas. MHTHOATOPEL
AHTHOKCHIAHTEI.

Obobwenue u cucmemamu3ayus 3HAHUU no meme Beedenue O6was Xapaxmepucmuka XUMUYECKUX INEMEHMO6 U XUMUYECKUX peaxyul.
Iepuoduueckuil 3akon u IlepuoOuteckas Cucmema XUMuteckux anemenmos. []. H. Menoeneesa.

Konumponvnas paboma 1. no meme «Beedenue. Obwas XapaKmepucmuka XUMUYeCKUx NeMeHmos U XUMUYECKUX peakyu. Ilepuoouveckuii 3aKkoH u
Iepuoduueckas cucmema XUMUECKIX INeMERMOE M. U. Menoeneesa.

Jlemoncmpayuy. Pasmmaasie $HOPME] ta6man Ilepromadeckoif cucTeMbl. Mozem aTOMOB 3JIEMEHTOB I—III mepromOB. 3aBHCHMOCTE CKOPOCTH
"MMEYECKOil pEeaKkIMd OT IPHPOIBI PEardpyromuX BCMIECTB. 3aBHCAMOCTh CKOPOCTH XMMHYECKOH PEaKie OT KOHUIEHTPAlWH PEardpyromuX BEIIECTB.
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SaRICUMOCTS  CROPOCTH NUMHYOCKON  PCakuuit OT 1IIOWMAAN  CONPUKOCHOBCHUSL  PEArHPYIONMX  BEHECTs («KUISIMH  ciioky). 3aBUCHMOCTL CKOPOCTA
XPMPYOCKON PCAKIPN OT TEMITCPATYPH PCArUPYIOWNN Benects. loMorenunii i rereporenibi karanmsnl, Oepmerratunhpiil karanus, Vnrnbuporanue.

JlaGopamoprsie onvimy. TIONYYEHIE THAPOKCHAA LMHKA M HCCNCAOBANNE ero cBoiicTs. MojiciupoBaiue 10CTPOCHHS TIEPUOIMYECKON TabIALbL.
3amemenne Xxene3oM Menn B pacteope cyabgara Menu (11). 3aBucHMOCTL CKOPOCTH XMMHYECKOM peakiiMu OT NMPUPOJIbI pearupyiouinx BelecTe Ha ripuMepe
B3AMMOIENCTBIS PASIAYHBIX KACIOT C PANTAYHBIMA METATAMHE. 3aBHCUMOCTh CKOPOCTH XUMHUYECKOH PEaKiMi OT KOHLUEHTPALMKA peardpylouiux BeIecTe Ha
OPEMEPS B3aMMONENCTBHES LHHKA C CONNHOM KHCIOTOM pa3jivHOM KOHUEHTpaUMH. 3aBHCUMOCTh CKOPDOCTH XHMHYECKOH peakudy OT MIIomamn
COIPAKOCHOBEHAS] PEArAPVIOMHAX BEIECTB. MOMENHPOBAHNE «KHISINEro CNOos». 3aBUCHMOCTh CKOPOCTH XHMMHMYECKOH peakuuy OT TeMIEparypsl
PEArEpYIOMHAX BemecTs HA OpEMepe B3ammoxeiictsust okcruna Meau (II) ¢ pacTBOpOM CEpHOM KHCIOTHI MpPH pa3THYHBIX Temieparypax. Pazmoxernune
IIEPOKCHIa BOIOpONa C MOMONIBIO JHMOKCHIA MapraElia H KaTanasbl. OOGHapyXeHHe Karanashl B HEKOTODbIX IHIIEBBIX NpoAyKTax. MHrubmpoearme
B3aMMOJIEHCTRAS COJITHOM KACIOTHI C MUHKOM ypoTpomrHOM. KoHTposbHas paboTta mo teme «Bpenenne. O0Omas XxapakTepucTAKa XHMHAIECKHAX JJIEMEHTOB H

XHMHYICCKHAX @ONENN :mﬁmoawoa 3aKOH H HH@HUNOEQONNM CHCTEMAa XMMHYCCKHX JJIEMCHTOB Nn H. MeuneneeBay.

Tema 2.Metanasl (144.)

Bex MenmHEIM, 6pOH30BEIH, JXeJle3HbIM. MeTauisl B HcToprd desioBedectBa. ITonoxerme MerammioB B Ilepmomageckoit cucreme JI. . Merneneera.
Meraumyeckas KpECTALUIMYECKas PEMIETKA B METAIUIMIeCKas XAMrdeckas cBs3b. O6mue usrgeckne CBOMCTBAa METALIOB. XUMHAIECKAE CBOMCTBA METAIUIOB
KaK BOCCTAHOBHTENEH, a TAKXKE B CBETE HX IMOJOXKEHHS B 3JEKTPOXHMHIECKOM PsAy HanpsDKeHHHE MetawioB. Koppo3us MeTaimioB B criocoObl O0pEOLI ¢ HEH.
CmuiaBEl, BX CBOicTBa H 3HadeHHe. O6Ias XapaKTepUCTAKA MEN0YHBIX METALIOB. MeTausl B mprpoae. O6mue cnocobsl uX morydenns. CTpOeHHE aTOMOB.
I1[eTO9HEIE METAILTEI - IIPOCTEIE BEMECTBA. BaxkaeHnire CoeMEECHAS IIEJOIHBIX METAIUIOB - OKCH/IBI, THAPOKCA/IBL B COJH (XJIOPH/IbI, KapOOHATEL, CYIb(aTh,
HHTpATHI), X CBOMCTBA H IPAMEHEHHEe B HapoJHOM Xo3sitcTee. Kamitasie ynoGperus. Obmas xapakTepHCTHKa dNEMEHTOB IIaBHOE HoArpymms! II rpymmsL.
Crpoerme atomoB. Ille09a03eMeNBHBIE METAILTE — IIPOCTHIE BellecTBa. Baaeie coeIMHCHAS MEI0THO3EMETLHBIX METAIUIOB — OKCHIBI, THIPOKCHIBI K
coyH (XJIOPH/IEL, KapOOHATEI, HATPATHL, CyIb(aTsl, hochaTs), BX CBOACTBA U IPAMCHEHHE B HAPOJHOM XO3IHCTBE. Amomvuanii. CTpoeHne aToMa, QH3HIecKHe
H XAMHYIECKHe CBOMcTBa mpoctoro BemecTBa. CoeMHEHHS aTIOMPHES — OKCHJL H THAPOKCHI, HX amdoTepHBI XapakTep. Bakaelnwe COJE aIOMAHHAS.
I[TprveHeRre ATIOMAHES B €r0 coemaerni. JKeneso. Crpoenre aToMa, Gpu3mIecKkre H XMMHUIECKHE CBORCTBA IpOCTOro BemecTsa. ['eneTuaeckne psasl Fe2+

i Fe3+ Baxaeiimpe coim eje3za. 3HadeHHE jKelle3a M €ro COEJMHEHAH A IPUPOABI M HAPOJHOTO XO3SHCTBA. YPOK-YIPAXHEHHWE C HCIONL30BAHAEM

CAMOCTOSTEHHOM PabOTH IO BEIIOIHEHAIO IIPOBEPOYHBIX TECTOB, 3a/IAHMH 1 yIIpaOXHESHHAIH.

Obo6wernue 3nanu no meme «Memannety. Koumponvras paboma 2. no meme «Memannoiy.

Jemoncmpayuy. O6pa3mpl METOIHBX H MENT0THO3EMEIBHBIX METALIOB. O6bpasupl criaBoB. B3amMmonelcTBre HATpHUS, JATHA H KaTbIWS C BOJOM.
BsaumopelicTBHE HATpHsL U MarHUs C KHCIOPOAOM. BsammMmopeiicTBre MeTauioB ¢ HeMeTauiamu. Ilorydenne raapoxcunoB xenesa (II) u (III). KagecTrennzie

veaxmuuy Ha HoHEI Fe2+ u Fe3+.




JlabopamopHvie onbimbl. B3amMONEHCTBHE PacTBOPOB KHUCIOT H coneit ¢ metaiamu. O3HAKOMIJIGHHE ¢ pyAamu kene3a. OKpalMBaHWE IUIAMCHH
COJISIME IIEJIOUHBIX MeTAUIOB. B3anMoneiicTeue Kaublus ¢ Bono. loryderre rufpoKCuia Kambius 1 uccienoBanue ero cpoictB. [lorygerue ruipoKcuia
ATIOMHMHMS ¥ HACCISIOBAHAE €r0 CBOMCTB. B3amMOzeCTBHE JKele3a C COJLHOMN xucioroit. INomygenue runpokcunos xenesa (II) u (II1) m uccaenoBaHHUE HX
CBOMCTB.

Tema 3. lIpakTakym 1 «CpoiicTBa MeTAIOB H BX coequuaeHnin (14.)
Ipaxmuueckas pa6oma. Pemenne 3KCIePAMEHTAIBHBIX 33/1ad Ha PACIO3HABAHHE A [OTYICHHAC CcOeIMHEHAH METAJLIOB.
Tema 4. Hemeramuni (244.)

O6mas xapaKTepHCTAKa HEMETAUIOB: MOJoXeHHe B lepromaeckor cAcTeMe, 0COGEHHOCTH CTPOEHHS aTOMOB, 3JIEKTPOOTPHIATEILHOCTD (0Q0) kax
Mepa «HeMeTawIHOCTHY, psx 0. Kpucrammdeckoe CTPOCHHE HEMETAUIOB — MPOCTBIX BEMIECTB. Amtotponus. Dr3EdecKkye CBONCTBA HEMETAILIOB.
OTHOCHTENEHOCTS OHSTHH «MeTA — «HeMeTamm». Bomopon. Boxa. Ionoxenue Bofoposa B Ilepromrieckoll CACTEME XAMHIICCKUX SICMCHTOB A W.
Megneneesa. CIpOCHEE aToMa M MOJeKyisl. DH3decKre U XMMHICCKHE CBOHCTBA BOIOPOJA, €ro MOJTYHIeHHE 1 npumerenne. Boga. CTpoeHre MOJIEKYJIBL.
BomopoaHasi XHMuIrdecKas cBsi3b. PH3MIECKre CBOKCTBA BOMBL. AHOMAIAH cBoitcTB Bombl. I'mapodmmsHsle U rugpodoOHEE BemecTBa. XUMAYECKHE CBOHCTBA
BomsL. KpyroBopoT Bomsl B mprEpoze. BomoowwcTka. Asparus BOBL BrrroBsle QEIBTPEL. MuHepanbHEbIe BOABL. J{HCTHUTApOBaHHAS BOJA, €€ MONYICHHC H
npumeHerre. OOmas XapakTepACTHKA aJOrCHOB. Crtpoerne atomoB. IIpoCThle BeleCTBa W OCHOBHBIC COCIMHEHHs IAOTCHOB, HX ceoiictBa. Kpatkme
CBEIEeHHs 0 XJIope, 6poMe, hTope 1 Hoze. IIpAMEHEHHE TallOreHoB B UX coeEHEEHMI B HapoaqHOM Xo3siicTBe. Cepa. CTpoeHHe aToMa, AJUIOTPOLHS, CBOHCTBA B
IpUMeHEHNe poMOmdecKor cepbl. OKCHIBI Cephl (IV) = (VI), ux momydeHde, CBOMCTBA U IPAMEHEHHE. CepHas KHCIIOTa W €€ COJIH, MX IOPAMCHCHHE B
HapOIHOM Xo3siicTBe. IIpOM3BOACTBO CEPHOM KHCIOTHL. Asot. CTpoeHHe aTomMa B MOJEKYIIbl, CBOMCTBA MPOCTOTO BEMECTBA. AMMHAAK, CTPOCHHE, CBOHCTBA,
Hoydende u npaMeHerre. Comm aMMOHMS, X cBoiicTBa i mpuMernenue. Oxcumer a30ta (II) 1 (IV). AsoTHas KKCIOTa, ee CBOKCTBA K IPEMEHEHHE. Hutpars! 1
HUTpHTEL, IpobiieMa AX CONEpXaHus B ceITbCKOXO3SIACTBERHOM IPOLAYKIHH. A3oTHble yao6perns. Pocgop. CTpoerHe aToMa, AIVIOTPOLHS, CBOACTBA 6eNIoTo 1
kpacaoro ¢ocdopa, AX TPEMEHCHHE. OcroBHEIe coemarerus: okcrn pocdopa (V) m oprodpocdopuas kucnora, hochars. ®ocdoprsIe ynobperus. Yarepoo.
CrpoeHHe aTOMa, aJUIOTPOIIHS, cBoiicTa Mo duKanuit, nprvererre. OKCHIBI yIiiepona (ID) u (IV), ux ceoiicTBa 1 npuMeHeHre. KapboBaTh: KabI|T, COa,
HOTAIll, WX 3HAYeHWe B IPHPOJC H XU3HH ICIOBEKA. Kpemawnit. CTpoeHHE aTOMa, KpHUCTa/UIAIecKuil KpeMHAH, ero cBoicTBa u npaMeHeHre. OKCHI KpeMHHS
(IV), ero IpHpOJHEIE Pa3HOBUIHOCTH. CyumaKaTsL. 3HAYCHHE COEUHEHAN KPEMHRS B JKUBOH U HEXHUBOH IPApPOJE. TToHATHE O CHIMKATHONH MTPOMBIIUIEHHOCTH.
O606wenue no meme «Hememaniety. Vpox ynpadicnerue ¢ Ucnonb306anue camocmosmenvHol pabomvl NO BbLINONHEHUIO NPOBEPOYHBIX MECMOE, 3A0aHUt U

YNpadiCHeH .
Koumponwnas 3. paboma no meme «Hememannol»

Hemoncmpayuy. O6pasIB1 TAIOreHOB — IPOCTBIX BemecTB. B3amMoieliCTBHE TaOTeHOB C HAaTpPHEM, AMOMHUHHEM. BrITecHeRre X1IOpOM GpoMa FmHd
A B3 PAacTBOPOB MX Cojiell. B3amMoJeHCTBHAE CEPBI ¢ MeTaJUIaM#, BOJIOPOJIOM M KHCJIOPOJIOM. B3ammozelicTBre KOHICHTPEPOBAHHOM CEPHOH KHCIIOTHI €
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menpto. OOYITEBaHWE KOHIECHTPEPOBAHHOH CEPHOH KHCIOTOH OPraHMYeCKAX coemuHeHuil. PazGaBieHHMEe CepHOH KHCIOTHL B3aMMONEHCTBHE
KOHTIEHTPEPOBAREOA 230THOH KHCIOTHI C Memblo. [lornomenue yrineM pacTBOPCHHBIX BEHICCTB HIM Ia3OB. BoccTaHoBi€eHHE MEOM U3 €€ OKCHOa YTJIEM.
OGpasisi IPAPOJHEIX COeIMHEHHH X10pa, cepbi, docdopa, yriepona, xpemaws. O6pasis! BaKHECHIIMX Ul HapOMHOTO Xo3siicTBa Cyias($aToB, HATPATOB,
KapooeaToe, docdaros. OOpazmbi CTEK1a, KEPAMUKH, IEMCHTA.

JaBopamopusie onwimmi. Tlonydenwe, coOmpande W pacmo3HaBaHHME BoAopoza. MccienoBaHme NOBEPXHOCTHOrO HATSKEHWS BOJBL PactBOpEHHE
NEepMARTaHATA KATAA WIH METHOro Kynopoca B pojie. I'mjparamms o6e3BoxkeHHOTO cyibdara Mema (II). MisroTosnenwne runcoBoro OTmeIarka. O3HaKkOMJICHHAE
¢ xoniexTvel GHTOBLX (RIBTPOB M B3YYEHHE MECTPYKIMHA IOMAIIHETO 6HIToBoro GribTpa. O3HaKoMIIEHHE C COCTABOM MHHEpATBHOU BOMBL KadecTBeHHAA
peaxuivzz Ha ra1orenna-#oBbL [lodyuenre, coOnpasye ¥ pacno3HaBaBHe Kuciopona. [openne cepsl Ha Bo3myxe U kuciopoze. Co#cTBa pa3baBieHHOHR CEpHOM
xwcioTH. Vizygenwe ceojicTe avvmaka. Pacnoszsapanme coseii avmmorms. CBo#cTBa pas6aBieHHON a30THOM KACIOTHL. B3amMozelicTBrEe KOHIIEHTPAPOBAHHOA
Z2OTHOY KHCIOTH ¢ Meapio. Pacnozaasanye - Gocdaros. [operme yris B kucinopoze. Ilonydenue, cobupanye U pacno3HaBaHHe YTIEKUCIOro rasa. Iloimygenne

YIOiILHOY XHMCIOTH B UzZydeHue ee ceoiicTe. Ilepexon kapbonara B ruapokapbonar. Pasnoxenne ruapokapbornara Hatpus. [lomydenre KpeMHEBOR KHCIIOTEL B
NZYYEHHAE €€ CBOUCTE.

Tema 5. Tlpakrukym 2 «CpoiicTea coeauHennil HemMeTaL1oB» (3 1.)

THparxmu4eckaa paboma. Penienre 3xcriepuMeHTATBHBIX 32029 10 Teme «[loarpymna ragoreHosy.
Tpaxmuueckas paboma. Penienye 3xcniepuMeHTAIBHBIX 2aa4 110 TeMme «IloArpyrma Kucnoponaay.
TIpaxmuyeckas paboma. Tlonyyeune, cobyupanve ¥ pacrio3HaBaHHe ra3oB.

Tema 6. Kparxkue caenenust 006 oprasnyeckux coepmuenusx (44.)

Vruegonoponys. Heoprauuyeckue ¥ oprasuyeckue BEmiecTsa. YTIeBOLOPOAbl. MeraH, 9TaH, NpoNaH Kak MpelesbHBIE YIJIEeBOLOPONBL. DTHIIEH H
aneTnIIeH Kax nenpesenpupie (Hesacsiennpie) yriaesonoposl. lopenue yriesonoposos. KadecTsennble peakiuyu Ha HelpenebHble COeqUHEHAs. Pearanas
Jieruapupopanyud. Kuciopoucoiepkauye opraHnyeckue coeuenns. DTUIOBbIA CIUpT, ero nojyyenue, NMpUMEHEHHEe M (U3MO JOTHHUEcKoe HeiicTBHe.
Tpexaromunihi cnupr rmiepun. Kadecrpenyas peakiys Ha MHOTOZIOMHbIC CTIAPTLL. YKCyCHast, CTCapUHOBAsL ¥ ONCHHOBAS KHUCIIOThl — NPECTABMTENH Kiiacca
KapGoNOBLIX KUCHOT. AKupbl. Mpuid. A307TCONCPKAME OPTAHAYECKUE COCAMHCHHSA. AMMHOTPYINa. AMUHOKMCIOTE. AMMHOYKCYCHas KHCIOTa. Bemxw
(porenint), ux PYHKUMM B KABBIX Oprannsmax. Kayecrsennsie peakimy Ha Oeiic.

Jlemonempayuu, Mojenyu Mosiekyll Meraina, drana, nporaia, yruicia u anceruicHa. Baaumonelictsue sTHiaeHa ¢ GpoMHOM BOIOM M PacTBOpoM
“Mepmanranara xanug. OGIME XUMUYCCKHE CBONCTBA KMCIOT Ha IPUMEpE YKCYCHOM KucnoTsl. KayecTnentas peakuus Ha MHOrOaTOMHBIE CIAPTAI.

. abopamopuuie onvimor. KauecTeimnpie peakiuym 1ia Gesi.
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Tema 7. O600menne 3naHMIl 10 XHMHH 32 Kypc 0cCHOBHOI mKoJbl. [loaroroska k OI'D (11 u.)

[epromuaeckuii 3akon u [leprommaeckas cacrema xmmudeckux 3nemeHToB [, . Menneneepa. Gu3ngeckuii CMBICT MOPAOKOBOrO HOMepa JIEMEHTa,
HOMEDOB IEPHOJA H IPYIIIbl. 3aKOHOMEPHOCTH M3MEHEHHAS CBOWCTB 3JIEMEHTOB M MX COEIMHEHUI B IEPUOJIAX U IPYIIAaX B CBETE IPEACTABICHAN O CTPOCHHH
aToMOB 371eMeHTOB. 3HadeHHe [leprommaeckoro 3akosa. Bupl XUMH9IeCKUX CBsi3el M THIIBI KPUCTAUIMYECKAX PEMIETOK. B3anMOCBA3L CTPOCHHS H CBOMCTB
BemecTB. KiraccHuxamus XHMEIECKMX PEeakui [0 pa3AYHbIM MpH3HaKaM (JHCII0 U COCTAB PEearnpylOmUX M 00pa3yIOmMXCs BEMECTB; HAMIMe TPaHHMIb]
paszmena ¢as; TemnoBod 3¢QeKT; M3MEHEHNE CTENeHEH OKMCICHHS aTOMOB; HCIIONH30BAHWE KAaTaNW3aTopa; HanpaBlieHHe MpoTeKaHws peakmud. CKOpOCTh
XMMHMYECKHX PEaKndid B (aKTopsl, BIHSIOMHAE Ha Hee. OOpaTAMOCTh XHMMHAYECKAX PEaKkiuil W CoocoOBl CMEMEHMs XAMAYeckoro paBHoBecHs. IIpocteie u
CIIOXHEIE BemecTBa. MeTaUlbl W HeMeTaThl. | eHeTHYeCKAe psIbl METAUIA, HEMETAla M IepexXomHoro merawia. OKCHABl H TEAPOKCHAB (OCHOBAHHS,
KHCJIOTHI, aM(pOTepHEIE THAPOKCHED), com. VX cocTas, KiaccaduKamus ¥ 00IIie XMMHIECKAE CBOMCTBA B CBETE TEOPHH DJIEKTPOIMTAIECKOH TUCCONAANAH.

3am@Ta IpOeKTOB.
YaeOHO-TeMaTHYeCKHii IIaH:
Ne Tema KommaectBo
9acoB
1 Baenerne. O0mas xapakTepHCTAKA XAMAYECKHX IEMEHTOB M XMMHIECKHX peakumid. [lepromuaecknit 3akon 1 11
Ieprogugeckas cucTeMa xuMmrdeckux aneMeHToB JI. Y. Menneneesa

2 | Tema l.Metajumsl 14

3 | Tema 2. IlpaxktrkyM 1 «CBOHCTBAa METAILIOB H MX COCIAHCHII 1

4 Tema 3. HeMmeTamisl 24

5 | Tema 4. ITpaxTEkym 2 «CBo#CTBA COCIMHCHAR HEMETAIIIOB) 3

6 |Tema 5. Kparkue cBeneHHs 00 OPraHAIECKAX COCTMHCHAAX 4

7 | Tema 6. O606ImeHAe 35aHMIA IO XAMUH 32 KypC ocrosHO# mxoisl. [Toaroroska k OI'D 11

8 UTtoro:




