Annomauus K padoueii npozpamme npeomema «Xumusn»
ona ooyuaromuxca 8-9 knaccoe

PabGouass mporpamma mo xumuM I oOydarommxcs 8-9 KilaccoB cocTaBieHa B
COOTBETCTBUH ¢ TpeboBaHUsIMH DeiepaabHOr0 TOCYAapCTBEHHOT0 00pa30BaTEIbHOTO CTaH1apTa
OCHOBHOTO o001ero oOpasoBanusi, yrBep:xkaeHHbIM [Ipukazom MunucrepctBa oOpa3oBaHus U
Hayku Poccwmiickoii @enepanun ot 17.12.2010 © Ne 1897 «O06 yrBepxkaeHun QeneparibHOTO
rocy1apCcTBEHHOr0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO O0IIEro 00pa3oBaHUs».

XuMHUsT — HayKa OSKCIEPHUMEHTAJIbHAs, OOy4aroIiuecsi JOJDKHBI OBJIAJCTh TAKUMH
MO3HABATE/IIbHBIMU  YY€OHBIMU JCMCTBUSIMHM, KaK OJKCIEPUMEHT, HAOII0JICHHe, H3MEpPEHUE,
ONMCaHKe, MOJEIUPOBaHKUEe, TUIIOTE3a, BHIBOJ. B mpoliecce m3ydeHus Kypca y 0Oydaromuxcs
POJODKAIOT (POPMHUPOBATHCSI YMEHHUS CTaBUTh BOMIPOCHI, OOBICHITH, KIACCH(PHUIUPOBATH,
CpaBHUBATh, ONPEACIATh WCTOYHUKH HWH(GOpPMAINHU, MOITY4aTh M aHAIM3UPOBATH €€, TOTOBUTh
MH(OPMALIMOHHBIA TPOAYKT, INPE3EHTOBAaTh €ro M BecTH Juckyccuto. CrenoBaTelbHO,
JESATEIIbHOCTHBIA MOJAXO0J B H3YYEHMM XUMHUHU CIOCOOCTBYIOT JOCTHUKEHHUIO JIMYHOCTHBIX,
MPEeIMETHBIX ¥ METaIlpeIMETHBIX 00pa30BaTeNbHbIX PE3yIbTATOB.

B ocHOBY Kypca IOJI0K€EHBI CIEAYIOIIE HICH:

e MaTepHallbHOE EIUHCTBO U B3aMMOCBS3b OOBEKTOB U SBICHUI MPUPOIBL;

e Beayllas poJib TEOPETUYECKUX 3HAHUU 1 OOBSICHEHHUS U IMPOrHO3MPOBAHUS

XUMHUUYECKHX SIBJICHUM, OLIEHKU X IPAKTUYECKON 3HAUUMOCTH;

® B3aUMOCBS3b KAUECTBEHHOW M KOJIMYECTBEHHON CTOPOH XHMHUYECKUX OOBEKTOB

MaTepualbHOTO MUPA;

® pa3BUTHE XMMHYECKON HAyKH U MPOU3BOJICTBO XMMHUYECKUX BEILECTB U MaTEpUAJIOB

JUI yIOBJIETBOPEHUSI HACYIIHBIX MOTPEOHOCTEW 4YejIoBEeKa M OOIECTBA, PELICHUs

J100aNbHBIX TPOOJIEM COBPEMEHHOCTH;

® TEHETHYECKas CBS3b MEX]y BEILIECTBAMHU.

OTU WIeu peanu3yloTcsl B Kypce XMMUU OCHOBHOM LIKOJBI MyTEM JOCTHUKEHUS CIIETYIOINX
HeJIeu.
*  QopmuposaHue y ydalmMxcs XUMAYECKONW KAPTUHBI MUPA, KAK OPraHU4ECKON 4acTh €ro
L[EJIOCTHOU €CTECTBEHHO-HAyYHON KapTUHBI.
* Pazsumue  TNO3HABaTEIbHBIX  HMHTEPECOB, HWHTEIJIEKTYyaJbHBIX W  TBOPYECKHUX
CHOCOOHOCTEHM ywamuxcs B IMpolecce M3y4yeHHs MMM XMMHUYeCKOM Hayku M e€ BKJIaja B
COBPEMEHHBIM Hay4YHO-TEXHHYECKUH Mporpecc; (popMHpoBaHHE BaXKHEUIINX JIOIMUECKUX
ornepauuii MbIIUIEHUS (aHANIMU3, CHHTE3, 0000IIeHNe, KOHKpeTH3alus, CpaBHEHHEe U JIp.) B
MPOLECCE O3HAHUSA CUCTEMbI BaXKHEUIINX MOHATHI, 3aKOHOB U TEOPHUI O COCTABE, CTPOCHUH
Y CBOMCTBAaX XMMUYECKUX BEILIECTB.
*  Bocnumanue yoe:x1EHHOCTU B TOM, YTO MPUMEHEHHUE TOTYyYEHHBIX 3HAHUN U YMEHUH 1O
XUMHUHU SBJsIETCS 00BEKTUBHOM HEOOXOJUMOCTBIO JUIsl 0€30macHOi paboThl ¢ BEIIECTBAaMH U
MaTepuaiaMy B ObITY M Ha IPOU3BOJICTBE.
*  Ilpoexmuposeanue u peanusayusi  BBITYCKHUKAMH OCHOBHOM  IIKOJBI  JINYHOU
00pa3oBaTeNbHON TPACKTOpUU: BBHIOOp TpodwiIst OO0ydeHHs B CTapHiedl IIKOJe WIH
npo¢eCcCHOHATIBHOI0 00Pa30BaTEIbHOIO YUPEHKICHHS.
*  Osnaoenue KI104esblMU KOMNemeHyusmu: y4eOHO-TI03HaBaTEIbHBIMH,
UH(OPMAIIMOHHBIMH, IICHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATUBHBIMHU.

[Tporpamma Kypca peaqu3yercsi C MOMOIIBIO CIEAYIONIEr0 yueOHO-METOANYECKOI0 KOMITIEeKCa:

1. VYyeOnuk nns oOme0Opa3oBaTeNbHBIX yUpeKIeHHH «XuMusa. 8§ kimace» (aBTop
O.C.I'abpuensa, U.I.Octpoymos, C.A.CnaakoB). Mocksa: "[Ipocsemienue"

2. VueOHuMK s 00meoOpa3oBaTENbHBIX YUpeXKIAeHUNW «Xumusa. 9 kmace»  (aBTOp
O.C.T'abpuensn, N.I'.Octpoymos, C.A.CnaakoB). Mocksa: "I[IpocBemenne"

Kypc paccunrtan Ha o0s3aTenbHOe U3ydeHHe npeamera B 00béMe 70 yueOHBIX 4acoB 1o 2 yaca B
Henemo u 68 4 1o 24 B HeJelo B 9 Kiacce.



Cooepotcanue npozpammosl nPeOCMAgieHo C1e0YIOUWUMU PA30eNAMU:
1. rraHUpyemble pe3yabTaThl OCBOCHUS Y4€OHOTO TIPEAMETa;
2. coJiepkaHue y4eOHOTO TIpeIMeTa;
3. TemMaTHyecKoe IUIAHUPOBAHHE C YKa3aHWEM KOJIMYECTBA YacOB, OTBOJAMMBIX Ha

OCBOCHHE KaXJI0i TEMBI, ¢ y4ETOM paboueil mporpaMMbl BOCTIUTAHHSL.

Mecmo Kypca 6 yuebHom niane
Ha usydenue npeamera «Xumusi» Boiaensercs /0 yacoB B rog B 8 kiacce, 68 yacoB B

roxa B 9 kiacce.

Ilnanupyemole pesynomamot océoenus yuedonozo npeomema

JINYHOCTHBIE pe3yJbTaThbl

1.

2.

OCO3HAHHE CBOEH JTHUYECKOM INPUHANIECKHOCTH, 3HAHUE HCTOPUM XMMHMHM M BKIIAJa
POCCUICKON XMMUYECKOW HAYKH B MUPOBYIO XUMHIO;

(GopMHpOBaHHE OTBETCTBEHHOIO OTHOLIEHHMsS K IIO3HAHMIO XHMMHH; TOTOBHOCTH
U CIIOCOOHOCTH y4aluXcsl K CaMOPa3BUTHIO U CAaMOOOPa30BaHHUIO Ha OCHOBE M3Y4YECHHBIX
(dakTOB, 3aKOHOB M TEOpUIl XUMHMM; OCO3HAHHOIO BBIOOpPa U MOCTPOCHHE
MHAMBUAYaJIbHON 00pa30BaTeIbHON TPACKTOPUH;

(dopMHpOBaHUE LEJIOCTHOM €CTECTBEHHO-HAyYHOM KapTHHBI MHpa, HEOTheMIIEMON
YaCThI0 KOTOPOM SIBJISIETCS XMMHUYECKask KAPTUHA MUPA;

OBJIAJICHUE COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HayKu U
0OLIECTBEHHON NPAKTUKH, B TOM UUCIIE U XUMHUYECKUM;

OCBOCHME COLMAJIBHBIX HOPM, MPaBWJI MOBEACHUS, poJiel U (opM COLMaIbHON )KU3HU B
COLlMyMe€, MPHUPOAEC M YACTHOM JKU3HM HA OCHOBE OKOJOTMYECKOM KYJIbTYpbl M
6e301acHOro oopalieHus ¢ BeleCTBaMH U MaTepHaaMy;

(opMUpOBaHNE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILIEHHWU CO CBEPCTHUKAMHU U
B3pOCIBIMM B Ipolecce 0Opa30BaTesIbHOM, OOIIECTBEHHO IOJIE3HOH, y4yeOHO-
HCCJIEI0BATENBCKOM, TBOPYECKOM U IPYTUX BUJOB JAESITEIBHOCTH, CBA3aHHBIX C XUMUEH.

MeTal’lpe}IMeTHLIe pe3yJbTaThbl:

1.

2.

ofpeienieHue 1eneil coocTBeHHOro 00yueHus, IOCTaHOBKa U (OpMYIMpPOBaHUE A ceOs
HOBBIX 3a/1a4;

IUIAaHUPOBaHUE MyTeH JOCTIIKEHHUS >KEIaeMOoro pesyibTara OOy4eHUS XHMMUHU Kak
TEOPETHYECKOT0, TAK U SKCIIEPUMEHTAIIBHOIO XapaKkTepa;

COOTHECEHME CBOMUX JEHCTBUI C IUIAHMPYEMBIMH pE3yJbTaTaMH, OCYILECTBICHHE
KOHTPOJII CBOEW JEATEIBHOCTH B IPOLECCE AOCTHKEHHs Ppe3yibTaTa, ONpEeIeIcHUE
Croco0OB JIeHCTBUI MpH BBINOJHEHUU J1a0OPATOPHBIX M MPAKTUUYECKUX paboT B
COOTBETCTBUHU C MPaBUJIAMU TEXHUKH 0€30I1aCHOCTH;

ofpeieIeHne UCTOUHMKOB XMMHUYECKONH HH(POPMALIK, ITOJyYeHUE U aHaIu3 €€, CO3JaHHe
MH(OPMALIMOHHOTO IPOAYKTA U €T0 MPE3eHTALUs;

WCIIOJIb30BAHUE OCHOBHBIX HHTEJUIEKTYaJbHBIX OIEpalMi: aHaliM3a M CHHTE3a,
CPaBHEHMsI U CHUCTEMaTH3alH, 0000IIEHNS U KOHKPETH3alMH, BBISIBICHHE NMPUYMHHO-
CIIEICTBEHHBIX CBs3€d U IIOCTPOCHUE JIOTMYECKOIO PACCYKICHUS W YMO3aKIIOUEHUs
(MHIIyKTUBHOTO, JIEAYKTUBHOIO U MO aHAJIOTHH) Ha MarepHalieé €CTECTBEHHO-HAyYHOTO
COZlepKaAHUS;

YMEHHE CO3/1aBaTh, IPUMEHSATH U MPEOOPa30BbIBATh 3HAKU U CHUMBOJIBI, MOJIEIH M CXEMBbI
JUIS peleHns: y4eOHBIX M TO3HABaTEeNIbHBIX 33/1a4;

dbopMUpOBaHHE M Pa3BUTHE HKOJOTUYECKOTO MBILIUICHUS, YMEHHE NPUMEHSATH €ro B
MO3HABATEJIbHOM, KOMMYHHKAaTHBHOHM, COLMAJIbHON MpakTHKE | NpodecCHoHAIbHOM
OpHUEHTAIUH;

TreHepUpPOBAHUE HJIEH U OTIpeieIeHue CPeJICTB, HEOOXOAMMBIX JJIS UX peau3alii.



IIpenmeTHble pe3yabTaThl:

Yyenux naywumcs: 0003HaUAMb XUMHYECKUE 9JICMCHTBI, HA3bIBATh UX U XAPAKTCPU30BATH HA

OCHOBE IMOJIOKEHUA B iepuoandeckon cucteme 1. 1. Menneneena;

¢opmynuposamv N3y4eHHBIC TTOHATHUS: BEIIECTBO, XUMUUYECKHUMA AJIIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHWUOH, IMPOCTOE M CJIO0XHOE BEIECTBO, XMMHYECKAas PEAKIUs, BUIbI XUMHUUYECKHX
peaKkui U T. I1.;

onpedensims 10 (HOPMYyJIaM COCTaB HEOPTAHUYECKUX U OPraHMUYECKUX BEIIECTB, BaJCHTHOCTHU
aTOMOB XHMHUYECKHX DJICMCHTOB HJIU CTCIICHU UX OKHMCJICHHS;

noHumames THPOPMAIUIO, KOTOPYIO HECYT XUMHYECKHUE 3HAKH, (HOPMYIIBI M ypaBHEHUS ;
yMemb Kiaccu@uyuposams MPOCThIe (METAUIbI, HEMETAJIbI, 0JIATOPOJIHBIC Ta3bl) U CIIOKHBIE
(OuHapHBIE COCTMHEHUS, B TOM YUCJIE U OKCH/IBI, @ TAK)KE THIPOKCUIBI — KHUCIOThI, OCHOBAHUS,
aMdoTepHbIe TUAPOKCHIBI — U COJIM) BEIECTBA;

Gopmynuposams IEpUOANICCKUIN 3aKOH,

00bACHAMb CTPYKTYPBI U HHPOPMAIIUH, KOTOPYIO HECET MEepUOIUYecKasi CUCTEMAa XUMHUYECKUX
anemenToB /I. 1. Menpeneena,
PAcKpbléans 3HAYCHUS TIEPUOUIECKOTO 3aKOHA;
Xapakxmepu306ams CTPOCHUE BEIIECTBA — BUJIbI XUMUYECKUX CBSI3€U M THUITHI KPUCTALTUYECKUX
PELIETOK;

onucvl8ams CTPOCHUE aTOMOB XMMHYECKUX AJIEMEHTOB C MOPSAKOBBIMU HoMepamu 1—20 u 26,
omoopasiceHue UX C TTOMOIIBIO CXEM;

cocmasnsims  (HOPMYNBI  OKCHAOB XUMHYECKHX JJIEMEHTOB U COOTBETCTBYIOIIUX UM
THUAPOKCHJIOB;

nucams CTPYKTypHBIE (POPMYIIBI MOJEKYISPHBIX COSTUHEHUH M (OPMYIBHBIX €IUHHI] HOHHBIX
COCIMHEHUHN 110 BAJICHTHOCTH, CTCIICHU OKHUCIICHUS WJIH 3apsjay WOHOB; ¢hopmyauposams
OCHOBHBIE 3aKOHBl XHWMHHU: TIOCTOSHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOTO CTPOCHUS,
COXpaHEHHUs MacChl BEUIECTB, 3aKOH ABOTaJIpo;

@dopmynupoeams  OCHOBHBIE TIOJOXKEHUS AaTOMHO-MOJIEKYJISIPHOTO YYEHUSI U TEOpHUU
ANEKTPOJIUTUYECKON AUCCOLMALINH;

onpedensams MPU3HAKHU, YCIOBUS MMPOTEKAHUS U MTPEKPALICHIS XUMUYECKUX PEaKIUi;
cocmaensims MOJNEKYISpHBbIE YpPaBHEHHS XUMHUYECKHX pEaKIMid, MOATBEPKIAIOIMIMUX OO0IIue
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHMX BEHIECTB M OTPAKAIOIIMX CBS3U
MEXK]ly KJIacCaMU COCMHEHUM;

cocmaensams yPaBHEHHS PEAKIUN C y4aCTHEM DJIEKTPOJIMTOB TaK)Ke B HIOHHOM (opMme;
onpeodensimp O XUMUYECKUM YPAaBHEHUSIM MPUHAJUICKHOCTH PEAKIUN K OMpeeIEHHOMY THITY
WK BH]LY;

cocmaensams yPaBHEHMS] OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN C MOMOUIBI0 METOAA
AIIEKTPOHHOTO OallaHca;

npuMeHsimy TIOHSITHE «OKHUCICHHE» U «BOCCTAHOBIEHUE» MJII XAPAKTEPUCTUKU XUMHUUYECKHUX
CBOICTB BEIIIECTB;

onpedensims € TMOMOUIbI0 KaUECTBEHHBIX PEAKIMM XJIOpHA-, cyiabdaT- ¥ KapOOHAT-aHUOHOB U
KaTHOHAa aMMOHUS B PaCcTBOPE;

00bsCHAMbL MHOTOOOpa3He MPOCTHIX BEUIECTB SBJICHUEM aJUIOTPOTIHH C YKa3aHUEM €€ MPUYNH;
cobnrooams ipaBuiia 6e30macHoi paboThl B XMMUUYECKOM KabuHeTe (JlabopaTopun).

Yyenux nonyuum 603M0H#CHOCHb HAYYUMbBCSL!




ucnonvb306ams TPHU XAPAKTEPUCTHKE TPEBPAIICHUN BEIIECTB MOHATHS «XHMHYECKas PEaKIusy,
«PEAKIINHM COCIIMHEHUS», «PEAKIMU PA3TIOKEHUS», «PEAKIUH OOMEHa», «PEaKIMH 3aMEIICHUS,
«peaKuM  HEUTpaM3alum», <OK30TEPMHUECKUE PEAKLUN», <OHIOTEPMHUUYECKUE  PEAKLIUN»,
«00paTuMble  peakIn», «HeoOpaTHMbIE pEaKlIUun», «OKUCIUTEIHLHO-BOCCTAHOBHUTEIHHBIC
PEaKIUNY; XapaKTeprU30BaTh OOIINE XHMUIECKHIE CBOMCTBA aM(DOTEPHBIX OKCHUIIOB U THAPOKCHIOB;
npueooums MPUMEPHI pEaKIU, TTOITBEPKIAOIINX XUMHUECKAE CBOMCTBA aM(POTEPHBIX OKCHUIOB -
TUAPOKCHJIOB;

dasamv XAPAKTEPUCTHKY XUMHYCCKUX PEAKIUW IO YUCIY W COCTaBY HCXOJHBIX BEIIECTB U
MPOAYKTOB PEaKIMH, a TaKke TerioBoMy HG(dEKTy; HalpaBICHUIO TPOTCKAHHS PEaKIHH;
U3MEHEHUIO CTEIICHECH OKHUCJICHUS 9JICMCHTOB; arp€raTHOMy COCTOSHUIO HCXOAHBIX BCIICCTB,
YUYaCTHIO KaTaln3aTopa,

00BACHAMb U NPUBOOUMb NPUMepbl BIUSHUS HEKOTOPBIX (akTOpoB (NMpUpOJa pearupyrommx
BEIIECTB, KOHIICHTpAIUMsl BEIIECTB, JaBJICHHUE, TEMIIEpaTypa, KaTaau3aTop, IOBEPXHOCTb
COIIPUKOCHOBEHUS PEAarupyroNIuX BEMICCTB) HA CKOPOCTh XMMUYECKUX PEAKITU;

HAOMOO0ams U ONUCHIBAMb YPABHEHUs peakyuti MEXKIY BEIIECTBAMU C TOMOIIBIO €CTECTBEHHOTO
PYCCKOTO WJIM POJTHOTO) S3bIKA U S3bIKA XUMHUH;

npoeooums  Onblmvl, TIONTBEPKAAMOIINE XUMHUECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB H
THIPOKCHJIOB; 3aBUCHMOCTh CKOPOCTH XUMHYECKOH PEaKIUU OT Pa3IMYHBbIX (aKTopoB (MpHpoIa
pearupyrommx BeEIIECTB, KOHIIEHTpAlMs BEIECTB, MJaBJICHHWE, TeEMIEparypa, Karajausarop,
MIOBEPXHOCTh CONPUKOCHOBEHHUS PEarupyrolx BELECTB);

UCNONB306aMb TIPU  XAPAKTEPUCTHKE METAUIOB M WX COCIMHEHUM TOHATHA <«METAUIBD), «PSf
AKTHBHOCTH METAJLIOB;

dasamv  XApakmepucmuxy XAMHYECKHX 3JIEMEHTOB-META/UIOB (ILEIOYHBIX METAIOB, MAarHus,
KaIblMs, aJFOMHHUS, JKeje3a) M0 MX MOJoKeHHI0 B llepromudeckoil cucrteMe XUMHYECKHX
anemeHTtoB J[. WM. MenneneeBa (XUMHYECKUN 3HAK, TOPSAKOBBIA HOMEp, IEPUOJ, TpYIIIIa,
MOJATPYIINa, OTHOCUTENbHAs aTOMHAs Macca, CTPOEHHE aToMma: 3apsl sIpa, YUCIO MPOTOHOB U
HEUTPOHOB B sifipe, OOIIEe YUCIO DJIEKTPOHOB, PACIPEICICHHE SJEKTPOHOB IO AJIEKTPOHHBIM
CJIOSIM; TIPOCTOE BEIIECTBO, (POpMyIia, Ha3BaHWE U THUII BBICIIETO OKCUIA W TUIPOKCHUA);
HA3b16amMb COSIMHEHHS] METAUIOB M COCTABIATh MX (POPMYJIBI MO HA3BAHUIO; XAPAKMEPU30BAMD
CTpOeHue, 001re GU3NIECKUe U XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIIECTB - METAIIOB; 00bACHANb
3aBUCHUMOCTh CBOWCTB (MJM TMPEACKAa3bIBaTh CBOMCTBA) XMMHUYECKUX JJIEMEHTOB-METAILIOB
(pamyc, MeTAIMYECKUEe CBOMCTBA OJIEMEHTOB, OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIE CBOWCTBA
AIIEMEHTOB) M 00pa3yeMbIX UMH COCAMHEHUHN (KUCIOTHO-OCHOBHBIE CBOWCTBA BBICIIMX OKCHJOB W
THIPOKCUIOB, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWMCTBA) OT TojokeHHs B Ilepuommueckoit
crucreMe xuMmudeckux aiaeMeHToB J[. 1. MeHeneena;

onucebleamy OOIINE XUMUYECKHNE CBOMCTBA METAJIOB C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
POMHOTO) S3bIKA U SI3bIKA XUMUH,

cocmaensams MOJIEKYJISIPHBIE YpaBHEHUSI PEAKIIMH, XapaKTePU3YIOIUX XMUMHYECKHUE CBOMCTBA
METaNIOB U WX COEIMHEHUW, a TaK¥K€ OHIIEKTPOHHBIE YpPAaBHEHMs MPOLECCOB OKUCICHUS-
BOCCTAHOBJICHUS,

VCMAHABIUBAMb NPUYUHHO-CIEOCNBEHHble C653U MEXAY CTPOSHHEM aTroMa, XUMHUYEeCKOU
CBS3bIO, TUIIOM KPUCTAIIUYECKOW PpEIIETKH METaNIOB M WX COCIWHEHUH, UX O0OIMMU
(1)I/ISI/I‘I€CKI/IMI/I U XUMHWYCCKUMHU CBOﬁCTBaMH;

npo8oOUMsb pacyemspl IO XUMUYECKUM (POpPMYJIaM B YPaBHEHHUSM PEaKIIHil.

noHumamv: XUMHUUYCCKYIO CHUMBOJIUKY: 3HAKH XUMHUYCCKUX 3JICMCHTOB, (I)OpMyJ'ILI XUMHUYCCKHUX
BCIICCTB, YPABHCHUA XHUMHNYCCKHUX peaKquI; BaKHEHUIIINE XMMHYCCKHE ITOHSATHS: BE€IICCTBO,



XUMHUUYECKHUH 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE ATOMHAs! U MOJIEKYJISIpHAsl MacChl, HOH,
KaTHOH, AaHWOH, XWMMMYECKas CBs3b, JJIEKTPOOTPULATEIBHOCTh, BAJEHTHOCTH, CTEIECHb
OKHCIICHHs, MOJIb, MOJSIpHAs Macca, MOJSPHBIA 00BEM, PpacTBOPBI, DICKTPOJIUTHI
Y HEDJICKTPOJUTBI,  JJICKTPOJIMTHYECKAs  JUCCOLMALNSA, OKHCIUTENb U BOCCTAHOBUTEIND,
OKHCIICHHE M BOCCTaHOBJICHHE, TEIUIOBOM A(PQEKT peakiuy, OCHOBHBIC THUIBI PpEaKIHid B
HEOPraHMYeCcKOW XuUMHUM; (HOPMYIUPOBKM OCHOBHBIX 3aKOHOB U TEOPHH XHMMHUHU: aTOMHO-
MOJIEKYJISIPHOTO YYEHHS; 3aKOHOB COXPAaHEHHUS! MacChl BELIECTB, IOCTOSTHCTBA COCTaBa BEILECTB,
ABoranpo; nepuoauudeckoro 3akona J[. 1. MenneneeBa; Teopun CTpOCHHMsS aTOMa U yYEHUS O
CTPOCHUM BEIIECTBA; TEOPUU AIIEKTPOJUTUUYECKOW TUCCOLMALMU U YYEHHMS] O XMUMHYECKOH
peaxkuuu;

HA3b16aMb  'XUMHUYECKHE JJIEMEHTBI; COEAUHEHMS M3YyYEHHBIX KJIACCOB HEOPraHMYECKHX
BEIIIECTB; OPraHUYECKUE BEIeCTBa M0 MX (opMyse: MeTaH, 3TaH, ITHICH, alleTUIIeH, METAaHOII,
3TaHOJ, INIMLEPHUH, YKCYCHasl KMCII0Ta, TJII0KO03a, Caxapo3a;

00vsacHAMb: (PU3NUYECKUH CMBICI aTOMHOTIO (TOPSJIKOBOIO) HOMEpAa XUMHUYECKOIO 3JIEMEHTA,
HOMeEpa IpynIibl U repuoaa B nepuoauueckoit cucreme . . Mengeneesa, kK KOTOPbIM 3JIEMEHT
IIPUHAJUICKAT; 3aKOHOMEPHOCTH MU3MEHEHMsI CTPOEHHUS aTOMOB, CBOWCTB 3JIEMEHTOB B IIpelenax
MajbIX MEpPUOJOB W A-rpynm, a TakKe CBOMCTB 00pa3yeMblX HMMH BBICIIUX OKCUIOB U
THUAPOKCUOB; CYIIHOCTb IpOILEcca 3JEKTPOJUTHYECKON IUCCOLMALNU M PEaKLUi HOHHOTO
oOMeHa;

xapakmepu3oeams: XUMHUYECKHE O3JIEMEHTHl (0T BOJAOpOJAa [0 KaJIbLUsA) HAa OCHOBE HX
IIOJIOKEHUSI B IIEPUOJMYECKOM cucTemMe xuMmuueckux oanemeHtoB [JI. M. Menneneesa
U OCOOCHHOCTEH CTPOEHHUSI HX aTOMOB; B3aUMOCBS3b MEXIY COCTaBOM, CTPOEHHEM U
CBOMCTBAaMM HEOPraHMYECKUX  BEIIECTB; XUMHYECKME CBOMCTBA OCHOBHBIX KJIAaCCOB
HEOPraHMYECKUX BEIIECTB (IIPOCTBHIX BEIIECTB — METAJIOB M HEMETAJUIOB, COEIMHEHHH
OKCHJI0B, KUCJIOT, OCHOBaHHH, aM()OTEPHBIX OKCUI0B U THIPOKCUJIOB, COJIEN);

onpedenams: COCTaB BEILECTB MO UX (OpPMYJiaM; BaJIEHTHOCTh U CTEIIEHH OKUCIICHUS JIEMEHTOB
B COCJMHEHMUU; BUJIbl XUMHUYECKOW CBSI3U B COEIMHEHUSX; TUIBl KPUCTAUIMYECKUX PEHIETOK
TBEPABIX BEIIECTB; MPUHAUIEKHOCTh BEILECTB K ONPEACIEHHOMY KJIACCY COCIUHEHWM; THIIbI
XUMHYECKHX PEaKIUii; BO3MOKHOCTh POTEKAHUS peaKkIiii HOHHOTO 0OMEHa;

coCmaesnAms. CXeMbl CTPOCHUS aTOMOB IIEPBBIX 1BAJLATH JIEMEHTOB IIEPUOINIECKON CUCTEMBI
. . MengeneeBa; GhopMyiabl HEOPTAaHMYECKUX COCIWHEHMM HM3YUYEHHBIX KJIACCOB BEIIECTB;
YPaBHEHHA XHMHMUYECKHX pEakUui, B TOM YHCIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C
MOMOIIBI0 METO/IA 3JIEKTPOHHOT0 OajaHca;

bezonacno obpawamscs: ¢ XMMUYECKOHN MOCy10M 1 1abOpaTOpHBIM 000PYOBaHUEM;
npoGOOUMb  XUMUYECKUll  IKCnepumenm:  TOATBEPKIAIOIIMNA  XHMUYECKUH  COCTaB
HEOPraHUYECKNUX COEAMHEHUN; MOATBEPKIAIOIINN XMMHYECKUE CBOMCTBA M3Y4YEHHBIX KJIACCOB
HEOpPraHMYECKUX BEIIECTB; IO IOJYYEHHUIO, COOMPAHHIO U paACHO3HABaHHUIO Tra3000pa3HBIX
BEIIECTB (KUCIIOpOJia, BOJAOPOJA, YIJIEKHCIOrO Trasza, aMMMAaKa);[lo ONpPEIENCHUIO XJIOPHI-,
cynb(ar-, KapOOHAT-MOHOB U MOHA AMMOHHS C TIOMOIIIbIO KAYECTBEHHBIX PEAKIIUII;

8bLIYUCTIAMb. MACCOBYIO JIOJII0O XMMHYECKOTO 3JIeMEHTa MO (OpMyse COEAMHEHUS; MacCCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE; Maccy OCHOBHOI'O BeLIECTBa 0 M3BECTHOM MAaccOBOH 101H
npuMecei; 00bEMHYIO JIOJII0 KOMIOHEHTA T'a30BOM CMeCH; KOJUYECTBO BEIIECTBa, O0BEM HIIU
Maccy BeIIeCTBa IO KOJIMYECTBY BeLIECTBA, 0OBEMY WM Macce pEareHTOB, WU IMPOTYKTOB
peaxkuuu;

UCNnoIbL306aMb  NPUOOPEemEHHbIe 3HAHUA U YMEHUs 6 NPAKMUYEecKol OesmelbHOCmu U
nogceoHesHOU dcusHu. NSl 0e30macHOr0 OOpalleHusl C BEIIeCTBAMM M MaTepualiaMu B
MOBCE/IHEBHON JKM3HM M TPAMOTHOTO OKa3aHMs IE€PBOM IMOMOILIM TPU O0KOTax KUCIOTaMHU
U IeJI0oYaMU; Ul OOBSICHEHUS OTICNBHBIX (DAKTOB W NMPHUPOIHBIX SBICHUMN; JUISI KPUTUUECKON
OILICHKH MH(OpMAaIIMH O BEIIECTBAX, UCIOJIb3yEMbIX B OBITY.

Buinyckuux noayyum 603MO4CHOCHb HAYVYUMLCS
xapakmepu3zoeambsb OCHOBHBIC MCTOJAbI TIIO3HAHUA XHUMHUUYCCKUX 00OBEKTOB: Ha6JHOILCHI/IC,




U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE;
pasauyams XUMUYECKHe OOBEKTHI (B CTaTHUKE): XMMHUYECKHE AJIEMEHTHI U MPOCThIEC BEIIECTBA;
METAJIIBl 1 HEMETAIUIBI U XapaKTePU30BaTh OTHOCHTEIBLHOCTh MIPUHAICKHOCTH TAKHX 00BEKTOB
K TOW WM HWHOM TpyIIe; OpPraHUYeCKUe W HEOPraHMYeCKHE COCIUHEHHS; THAPOKCHJIbI
(kucnopoacoaepKalme KHCIOTEI, OCHOBAaHHSI, amQoTepHbIC TUAPOKCH/IBI );OKCUIBI
HEeCcoJIeOOpa3yroIIie U coneoOpasyronue (KUCIOTHBIE, OCHOBHBIE, aM(OTEpHBIC);BAJICHTHOCTh U
CTETICHb OKUCJICHHS; CHCTEMAaTUYECKHE U TPUBHAIBHBIC TEPMHHBI XUMUYECKOW HOMEHKIIATYPHI;
3HAKOBYIO CHUCTEMY B XUMHUU (3HAKU U (QOPMYJIbl, HHIEKCH U KOI(PPUIIMEHTHI, CTPYKTYPHbIEC U
MOJICKYJISIpHbIE  (DOPMYJIBI, MOJICKYJISIPHBIC W HMOHHBIC YpaBHEHHUS pPEAKIUi, IOJNHBIE U
COKpalIEHHbIE HOHHBIE YpaBHEHMsI peakUud, TEPMOXHUMHUYECKHE YpaBHEHHs, 0O0O03HAYCHUS
CTCTICHH OKUCJICHHSI U 3apsifa HOHA B GOpMYJie XUMUYECKOTO COSAMHCHHUS );

pasiuyams XUMHUYECKHE OOBEKThl (B JUHAMHUKE): (PU3NYECKUE U XHUMHUYECKHUE CTOPOHBI
MPOILIECCOB PACTBOPEHUSI W JUCCOLMUALUU;, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH U
peakiuu oOMeHa; CXeMbl U ypaBHEHUSI XUMUYECKUX PEaKLUii;

COOMHOCUmMb.  OK30TEPMHUUECKHE pEaKIMU U PEaKlUUu TOpPEHUs; KaTaIUTUYeCKHe U
(dbepMeHTaTUBHBIE pEeaKlIUK; METaJll, OCHOBHBII OKCHJI, OCHOBAHUE, COJIb; HEMETAILI, KUCIOTHBIH
OKCHUJ, KHCJIOTa, COJb; CTPOCHHUE aToMa, BHUJ XWMHUYECKOW CBS3H, THUIl KPUCTAILTMYECKOU
peméTku U GU3NYECKUE CBOMCTBA BEIECTBA; HAXOXKJICHUE DOJIEMEHTOB B MPUPOIAE H
MPOMBINIJICHHBIE CIMOCOOBI WX TOJy4EHHUsS; HEOOXOIWMOCTh XHMHYECKOTO IPOW3BOJCTBA U
TpeOOBaHUIl K OXpaHE OKpYXKawIled cpeapl; HeoOXOIUMOCTh MPUMEHEHUS COBPEMEHHBIX
BEIIIECTB M MAaTEPUAJIOB U TPEOOBAHUH K 3/I0POBHECOCPEIKEHUIO;

6b106U2aMb W KCIEPUMEHTAIBHO MPOBEPATh TMIIOTE3bl 0 XMMHUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE MX COCTaBa, CTPOCHUS U MPUHAICKHOCTH K ONPEACIIEHHOMY Kiaccy (TpyIre) BEIIeCTB;
NPO2CHO3UPO6amb CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTENbHBIE WM BOCCTAHOBUTEIbHbBIE
CBOWCTBAa C Y4Y€TOM CTEICHEW OKHCIICHUS DJIEMEHTOB, BXOISAIIMX B €ro COCTaB, a TaKXe
MPOJYKTOB COOTBETCTBYIOIIMX OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;

cocmaenams ypaBHEHUS PEAKIUN C y4YaCTUEM THUIIUYHBIX OKUCIUTEICH W BOCCTAHOBUTENEH HA
OCHOBE DJIEKTPOHHOT0 OajaHca;

onpeodensims BO3MOXKHOCTh IIPOTEKAHUSI XUMHUUECKUX PEAKIIMl Ha OCHOBE JIEKTPOXUMHUUYECKOTO
psiAa HampsHDKeHWH METayioB, psfa AIEKTPOOTPULIATEIHHOCTH HEMETaNIOB, TaOIHIIbI
PacTBOPUMOCTH U Y4€TA YCIOBUHM NIPOBEICHUSI PEAKIIUIL;

npogoOUMsb pacyémsl TO XUMHUYECKHUM (GOopMylaM MU YpaBHEHHSIM: JUIsl BbIBOJA (HOPMYIIbI
COCIMHEHUS 110 MAaCCOBBIM JIOJISIM 3JIEMEHTOB; ISl IPUTOTOBJICHHS PACTBOPA C MCIOIb30BaHUEM
KPUCTAIJIOTHAPATOB; JUIS HAXOXKJIEHHUS JIOJIM BBIXOJA MPOAYKTAa PEAKIUU IO OTHOLICHHUIO
K TEOPETHYECKH BO3MOXKHOMY; C UCIHOJIb30BaHWeM mpaBmwia [eif-Jlroccaka 00 0O0BEMHBIX
COOTHOIIIEHUSIX TA30B; C UCIIOJIb30BAHUEM MOHSITHI «KMOJIbY», «MMOIIbY, «IUCIIO ABOTAIpPO»; 1O
TEPMOXUMHUYCCKHM YPABHCHUSIM PEAKIUH;

NpPOBOOUMb XUMUYECKULl IKCHepUMeHm C HEYKOCHUTEIbHBIM COONIOJACHUEM MpPaBUI TEXHUKU
0€30MacHOCTH: TI0 YCTAHOBJICHUIO KAaYECTBEHHOTO M KOJIMYECTBEHHOT'O COCTaBa COCIUHEHMS;
IIPU BBITIOJTHEHUH MCCIIEI0BATENBCKOTO MPOEKTA; B IOMAIIHUX YCIIOBUSX;

uUcnonb306ame MPUOOPETEHHBIE KITFOUEBbIE KOMIIETEHITUHN JIJIS1 BHITTOJTHEHUS POCKTOB U Y4EOHO-
HCCIIEIOBATEILCKUX PA0OT MO M3YyYEHUIO CBOWCTB, CIOCOOOB TMONYYEHHS U Paclo3HAHUS
BEIIECTB;

onpedensms UCTOYHUKNA XMUMHUYECKON HMH(OpMAIMK, MPEICTaBIsITh CIIUCOK MH(POPMAIIMOHHBIX
pPEeCypcoB, B TOM YHCJIC W HAa HMHOCTPAHHOM S3bIKE, TOTOBUTh MH()OPMAIMOHHBIA MPOIYKT U
MPE3EHTOBATH €r0;

00beKmueHo oyeHusams WHPOPMAIMIO O BEIIECTBAX W XHMHUYECKHX IMPOIECCaX, KPUTHICCKU
OTHOCHUTCS K MICEBJOHAYYHOI HHPOpPMAIH, HETOOPOCOBECTHOM pekiiaMe B CPEICTBAX MacCOBOM
uH(pOopMaLnu;

c030a8amv MoOeny M CXEMBI JUIS PelIeHUs] yueOHBIX U MTO3HABATENBHBIX 3a/1a4.
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