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Pabouas nporpamma 1o XUMUU OCTpOEHA Ha OCHOBE
(yHlaMEHTaNbHOTOSApa  COAEpPKAaHUS  OCHOBHOrO  00miero  oOpa3oBaHMS,
TpeOOoBaHUI K
PE3yJIbTaTAMOCBOEHUSOCHOBHONO0PA30BaTENbHONIPOrpaMMbIOCHOBHOTOOOLIET 00
Opa3oBaHusi, TpeOOBaHMII K  CTPYKType  OCHOBHOM  0Opa30oBaTelIbHOM
MIPOrpaMMBIOCHOBHOT0001IEr000pa30BaHus, TPONHUCAHHBIXBDEeAepaTbHOMIOCY1apC
TBEHHOMOOPa30BaTeIbHOMCTaHIapTEOCHOBHOT00011Ieroo0pa3zoBanus,aTakke KoHI
eNIUUAYXOBHO-HPABCTBEHHOIOPa3BUTUANBOCTIMTAHUAT pak 1anHnHaPoccuu.
[IpenonaBanrey4eOHOroKypca« X uMUM»BOCHOBHOMNIIKOJIEOCYILIECTBIIAETCIBCOO
TBETCTBUHCOCHOBHBIMUHOPMATHBHBIMUIOKYMEHTAMUUUHCTPYKTUBHOMETO AU YECKH
MUMaTepHaIaMU:

v' 3akonPoccuiickoii®enepanmn«O600pazoBanunsPoccuiickoi @eepauu»or
29.12.2012r.Ne273-D3;
v’ DemepanbHBITOCY1apCTBEHHBINOOpAa30BaTEIbHBIMNCTAHIaPTOCHOBHOT0001IIE

ro oOpa3oBaHus, YTBEPKACHHBINTTPUKa30MMUHOOpHAYKH Poccun
ot17.12.2010Ne1897«O06yTBEp K ICHUNNBBEICHUUBICHCTBUE D EIepaTLHOTO
TrOCYJapCTBEHHOTO 00pa3oBaTeILHOTO cTaHJapTa
OCHOBHOT000IIIETO000pa30BaHUSI (B pen.
npukazaMuno6puayknPoccunor29.12.2014

Nel644)

v’ Xumus.Pabounenporpammsl. [IpeamernasnnansyueouukosO.C.I"abpuensna,
N. T'. OctpoymoBa, C. A. CnagkoBa. 8—9 kiacchel: ydeOHoernocooue s
obmeo6pazoBarenbHbix opranmzaiuii / O. C. T'abpuensn, C. A.CnagkoB—
M.: IIpocsemienue,2019.

v' B coorBercteur  cOOIl OO0 MBOY - COII c¢. MeuértHoE
CoseTtckoropaiionaCapaToBCKOH00ACTH.

Ilnanupyemblepe3ybTATHIOCBOCHUAYYeOHOT ONIpEeAMeTAa

[To3aBepiIeHNIOKYPCAXMMUHUHATAHEOCHOBHOT000IIIET000Pa30BaHUSBBITYCKHUK
MOCHOBHOMIIKOIBI IO KHBIOBIIAIETHCIIE 1Y FOIIIMMUPE3YIbTATAMH:
. JTuunocmmuuwiepesyiomamot:
1) oco3nanuecBOEHITHNYECKOUTPUHAIC)KHOCTH,3HAHNEHUCTOPUUXUMUUUBKIIA AP
OCCHUHCKOM XMMHUYECKOMHAYKUBMUPOBYIOXUMHIO;
2) ¢hopmupo6aHueOTBETCTBEHHOTOOTHOIIICHUS K TMO3HAHUIO XUMUU; TOTOBHOCTUU
CIIOCOOHOCTH  O0ydYamImuXCs K CaMOpPa3BUTHIO M CaMOOOpa30BaHHUIO Ha
OCHOBEU3YyUYCHHBIX(DAKTOB,3aKOHOBUTEOPUUXUMHUHN;0CO3HAHHOTOBBIOOPAUTIOCTPOCH
WMEUHIUBUAYAIbHOMOOPA30BaTEIbHOUTPACKTOPHU U,
3) @opmuposanue  TEIOCTHOW  €CTECTBEHHO-HAYYHOH  KApTUHBI
MHPA,HEOTHEMIIEMONYACTHIOKOTOPOMSABIACTCIXUMUYECKASIKAPTUHAMUPA;
4) osnaoderue COBPEMEHHBIM SI36IKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS
HAyKUMUOOIIECTBEHHON MTPAKTUKH,BTOM YUCICUXUMHYECKIM;
5) ocsoenueconnamTbHBIXHOPM,TIPABUIIIIOBEICHUS, POJICHH(DOPMCOTTMATPHOMKU3HH
BCOIMYME,TPUPOICNYACTHOMKM3HUHAOCHOBEIKOJIOTHUECKOU



KyJbTYpbIH0€30MacHOT000pallieHUsICBEIIeCTRAMUMATEpUATIaMU;

6) @opmuposanueKOMMYHUKaTUBHOWKOMIIETEHTHOCTUBOOIIICHUHCOCBEPCTHUKA
MUHUB3POCIBIMUBIPOLIECCE00PA30BATENBHOM,00111€CTBEHHONOIE3HOM, y4eOHO -
HCCIIEIOBATEIBCKOM, TBOPUECKONUAPYTUXBUAOBICATEIIEHOCTH, CBSI3aHHBIXCXUMUEH.

1. Memanpeomemmnwiepesyiomamaot:
1) onpeoenenue neneu COOCTBEHHOI'O oOyueHus, MOCTaHOBKa u
dopMynrpoBaHueIsIcCE0s] HOBBIX3a/1aY;
2) naaHuposanuenyTelJOCTHKEHUSIKETAeMOT Ope3yIbTaTa00 yueHUAXUMUNKAKTEO
PETUYECKOTr0, TAKA SKCIIEPUMEHTAIIBHOTO XapaKTepa;
3) coommnecenuecBOUXAEHCTBUNCIIIAHUPYEMBIMUPE3YIIbTATAMM,0CYUECMBIEHUEKO
HTPOJISICBOEHAEATENbHOCTUBIPOLIECCENOCTHKEHUAPE3YIIBTATA, onpeoenenue
criocoOOB  JIEWCTBUI  MpPHU  BBIMOJHEHUH  JIAOOPATOPHBIX  UIPAKTUYECKUX
pabOTBCOOTBETCTBUUCIIPABUIAMUTEXHUKUOE30M1aCHOCTH;
4) onpedenenue WCTOYHMKOB XMMHUYECKOW HHGOpMALMM, TMOJYYCHHE W aHaIIU3
e€,co31aHnenHPOPMAIIMOHHOTOIIPOIYKTAUEr0 MPE3CHTALIMS;
5) ucnonv3zosanue OCHOBHBIX HWHTEJUIEKTYyaJbHBIX  ONEpalldii: aHaiu3a W
CUHTE3a,CPaBHEHUSNCUCTEMATU3AINU,00001IEHUTUKOHKPE TU3ALIN U, 8bLs61eHUETIPU
YUHHO-
CJI€ICTBEHHBIXCBA3EUNNOCMPOEHUETIOTNYECKOT0PACCYKACHUANYMO3aKIFOUCHUS
(MHIYKTUBHOTO, IEAYKTHUBHOTO W 1O aHAJIOTMU) Ha MaTepHalieeCTeCTBEHHO-
HAy4HOT'O COJICpKAHUS;
6) ymeHue co31ar0T, MPUMEHATh U MPEOOPA30BLIBATh 3HAKK U CHUMBOJIBI, MOJEIIU
UCXEMBIIISIPEICHU y4eOHbIX U MTO3HABATENIbHBIX3a/1a;
7) ¢opmuposanue W  pazeumue  SKOJOTUYECKOTO  MBIIUICHUS,  yMEHHE
IPUMEHSATHETOBIIO3HABATEIILHO M, KOMMYHUKATHBHOM, COIIMATbHORTTPAKTUKEUITPpOde
CCHOHAJIbHOMOPUEHTALINY;
8) eenepuposanuenieinoNpeeICHUECPECTB,HEOOXO0AUMBIXIIIUXPEATU3AIIH.

I11. IIpeomemmnviepezynomamol:

BbinyCKHUKHAY4YHUTCSH:

® XapaKTepU30BATbOCHOBHBIEMETO IBIITO3HAHUS:
HAOJII0ICHNE, U3MEPEHIE, IKCTIEPUMEHT;

® ONUCHIBATHCBONCTBATBEPIABIX,KUIKIX,[A3000pa3HBIXBEIIECTB, BEICIIASIIX
CYILIECTBEHHBIE TPU3HAKY;

® PacCKpbIBATHCMBICIOCHOBHBIXXUMHUYECKUXITOHATUIKaTOM», KMOJICKYJIa,

«XUMHUYECKUUDITIEMEHT, KITPOCTOEBEIIECTBOY,«CIOAKHOEBEIIECTBOY,

«BAJEHTHOCTbY,«XUMHUECKAIPEAKIU»,UCTIONb3YSI3HAKOBYIOCUCTEMYXUMHUH;

® PacKpbIBATHCMBICI3aKOHOBCOXPAHEHUSIMACCHIBEIIECTB,IOCTOSIHCTBACOCTABA,
aTOMHO-MOJIEKYJIIPHON T€OPUHU;



pa3nyaTbXUMHYECKUCUPU3ZNIECCKUECSBICHNUS,
HAa3bIBATbXUMUYECKUEIIEMEHTHI,

OMPENIeNATHCOCTABBEIIECTBIIO UX PopMyTiaM;
ONpPEAEATbBAIEHTHOCThATOMAIEMEHTABCOECIUHEHUSIX
ONpPEeACHATbTUIXUMHUYECKUXPEAKITUH;

Ha3bIBATHIIPU3HAKUUYCIOBUS TPOTEKAHUAXUMUYECKUXPEAKIINI;

BBISIBJISITh TPU3HAKU, CBUJICTEIBCTBYIOIIUE O MPOTEKAHUU
XUMHUYECKOMPEAKIIUUITPU BBIMOJIHEHUMXUMHUYECKOTOOIIBITA;
COCTaBJIATbPOPMYIBLIOMHAPHBIXCOSTUHECHMUI;

COCTaBJISIThYPABHEHUSI XUMUUECKUXPEAKIINH;
co0JII01aThIIPABUIIA0€30MTaCHOUPAOOTHITPUITPOBEACHUHOTIBITORB,;
M0JIb30BAThCITA00PATOPHBIMOOOPYI0BAHUEMHUTIOCYI0M;
BBIYUCIIATHOTHOCUTENIHHYIOMOJIEKYJISIPHYFOUMOJISIPHYOMACCHIBEIIECTB;
BBIYUCIIATh MAaCCOBYIO JOJIIO XMMHYECKOTO JJIEMEHTa I10
dbopmynecoeuHEH S,
BBIYHCIISITEKOJINYECTBO,00hEMUITUMACCYBEIIECTBAIOKOJINYECTBY,00hEMY, Ma
CCE€ pEeareHTOBUJIU MPOAYKTOBPEAKIIUY;
XapaKTepU30BaTh(OU3NUECCKUEUXUMUUECKUECBOMCTBAIIPOCTHIXBEIIECTB:KHUCIT
opoaau BOAOpOAa;

M0JIy4aTh,COOMPATHKUCIOPOIUBOOPOI;

pacmo3HaBaTh OMBITHBIM MYTEM Ta3000pa3HbIe BEIECTBA:
KHCJIOPOJI,BOJIOPOI;

PacKpbIBATBCMBICI3aKOHAABOTaAPO;
PaCKPBIBATHCMBICITIOHATUN «TETIOBONA D (DEKTpeaKInm», «<MOJITPHBIHOObEM
XapaKTepru30BaTh(PU3NUECKUEUXUMHYECKUECBONCTBABO/IBL;
PACKpPBIBATHCMBICITIOHITUSA PACTBOPY;
BBIYHCIISITEMAaCCOBYIO0JIFOPACTBOPEHHOT OBEIIECTBABPACTBOPE;
MIPUTOTOBJISATHPACTBOPBICONPEAECTIEHHONMACCOBOMI0ICUPACTBOPEHHOT OBEILIE
CTBa;

Ha3bIBaTbCOECANHECHUSAN3YYEHHBIXKJIACCOBHEOPTAHNYECKU XBEILIECTB;
XapaKTepru30BaThPU3HUECKUEUXUMIIECKUECBONCTBAOCHOBHBIXKIIACCOBHEOD
FaHUYECKHUX BEIIECTB:OKCHIOB,KHUCIOT,0CHOBAaHUM,COJICH;

ONpeAeisaATh MPUHAICKHOCTh BEUIECTB K  ONPEACICHHOMY
KJIACCYCOEIMHECHU;
COCTaBIATb(POPMYITBIHEOPTaHUUECKUXCOETMHEHUNN3YUEHHBIXKIIACCOB;
IPOBOJUTH

ONBITHL, IOATBEPKAAOIINEXUMUYECKUECBONCTBAN3yYEHHBIXKJIACCOBHEOPraH
WYECKUXBEIIECTB;

pacmno3HaBaTh ONBITHBIM MYTEM pAacTBOPbl KHCJIOT U  IIEJIIOYEH
MMOU3MEHEHUIOOKPACKUMHANKATOPA;

XapakTepU30BaTh B3aMMOCBSA3b MEXIY KJlaccamu
HEOPraHUYECKUXCOETNHEHU;



packpbiBaTbcMbICI] Ieproanueckoro3zakona/l.M1.Menneneesa;
00BACHATb(PUZNYECKUICMBICTATOMHOTO(ITOPSIAKOBOI0 )HOMEPAXUMUYECKOTO
3JIEMEHTA,HOMEPOBIPYyIIIbIMIIEpUOAaBIIEpuoanyeckorcucreme/l. 1. Meneine
€Ba;
00BSACHATH3aKOHOMEPHOCTUN3MEHEHUSICTPOECHUAATOMOB,CBONCTBAIEMEHTOB
BIIpEJEIax MaJbIXIIEPUOJOBUTIIABHBIXIIOAT PYTIIL,
XapaKTepU30BaTbXUMHUUECKHE DJIEMEHTh (OT BOAOpOAAa IO KaJbIus)
HAaOCHOBE MX MOJIOKEHUAB mnepuoandeckoncucreme/[.M1. Menneneesa
MOCOOEHHOCTEH CTPOCHUSUXATOMOB;
COCTaBJATh  CXEMbl CTPOEHUS aroMoB  nepBbiXx 20  2IEMEHTOB
nepuoanueckoncucreMsl/[.M1.Menneneesa;
PacKpbIBaTh CMBICI  TOHSTHM: «XUMHYECKas CBA3bY,
«QIEKTPOOTPULATEIBHOCTDY;
XapaKTeprU30BaTh3aBUCUMOCTb(PU3NYECKUXCBOWCTBBEIIECTBOTTUIIAKPUCTAILT
UYECKOUPEIIETKH;
ONPENETATbBUAXUMUYECKONCBA3MBHEOPTaHUYECKUXCOECTUHEHUSX;
N300paKaThCXEMBICTPOCHHUSIMOJIEKYIBEIIECTB,00pa30BaHHBIXPA3HBIMUBHUIA
MUXHUMHUYECKUXCBS3CH;
PACKpBIBATHCMBICITIOHATUN «HOH», KKATUOH», «AHUOH, «IIEKTPOJIUTHD,
«HEIJIEKTPOJIUTBIN, «IIICKTPOIUTHIECKAS TUCCOLUALIN», K OKUCITUTEIID,
«CTEIICHb OKHCIICHUSI», «BOCCTaHOBHTEIIbY, «OKHCIICHUEY,
«BOCCTAaHOBJICHUEY;
OIPEAEISITHCTENIEHbOKUCIICHUSIaTOMAJIEMEHTABCOE AMHEHU Y
PacKpBIBaTbCMBICITEOPUHUIIEKTPOIATHYECKONIUCCOLIUALINH;
COCTAaBIIATH YPAaBHEHMS DJEKTPOJUTUYECKOM JHCCOLMALUN
KHCJIOT, I1IeJI0OYEH,COJICH;
OOBSICHATh CYIIHOCTh Ipollecca 3JIEKTPOJIUTUYECKON JHMCCOLMalUu
UPEAKIIMTMOHHOT000MEHA;
COCTaBJIATHIIOTHBIEUCOKPALIEHHBIEHOHHBICYpaBHEHUSPEAKIIMIOOMEHA;
OTIPEIEIATHBO3MOKHOCTHIIPOTEKAHUSAPEAKIIMITMOHHOTOOOMEHA;
IPUBOUTHPEAKIIMH, TOATBEPKIAIOIINEKAaYECTBEHHBIMCOCTABPA3INYHbIXBEI]
€CTB;
ONPENEIATbOKUCIUTEIIBUBOCCTAHOBUTEND;
COCTaBJIATbYPaBHEHNUSAOKUCIATEIbHO-BOCCTAHOBUTEIIBHBIXPEAKIUH;
Ha3bIBaTh(PaKTOPHL, BIUSIOUINEHACKOPOCTbXUMUYECKOMPEaKIINH;
KJIacCU(PHUIMPOBATHXUMUYECKUEPEAKIINUIIOPA3INIHBIMITPU3HAKAM;
XapaKTEepU30BaTbB3aNMOCBI3bMEXKIYCOCTABOM,CTPOCHUEMUCBOVCTBAMUHEM
€TaJlIOB;
IPOBOJUTH
OMBITHITONOIYYEHUI0,COOMPAHNIOMU3YYEHUIO XM YECKUXCBOMCTBIa3000pa3
HBIX BEILLECTB: YTJIEKHUCIOr0 ra3a,aMMHUaKa;
pacno3HaBaTbONBITHBIMITYTEMIa3000pa3HbIEBEIECTBA: YTJIEKUCIIBITa3UaMM
Hak;



® XapaKTepuU30BaThb  B3aMMOCBSA3b  MEXKIAY COCTaBOM, CTPOCHHEM U
CBOMCTBAMHUMETAIIOB;

® Ha3blBaTh OpraHMYECKHWE BellecTBa MO UX (opMyrne: MeTaH, »JTaH,
ATUJIEH,METAHOJI, ATAHOJ, TJIMLUEPHUH, YKCYCHas KHUCJIOTa, aMUHOYKCYCHas
KHMCJIOTa,CTEAPUHOBASIKUCIIOTA,0JIEMHOBAS KUCIIOTA,[IIF0K034;

® OLECHUBATHBIUSIHUCXUMUYECKOT03ATPSI3HEHUAOKPYKAIOLIEHCPEABIHAOPTAaHU
3MYEIIOBEKA;

® TPaMOTHOOOpPAIIATHCICBEIIECTBAMUBIIOBCEIHEBHOMKU3HU;

® OIPEIEIATbBO3MOKHOCTBIIPOTEKAHUAPECAKIITUUHEKOTOPBIXIIPEICTABUTEIIEHO
PraHuYEeCKUXBEIIECTBCKUCIOPOAOM,BOAOPOAO0M, METAILUIAMU,0CHOBAHUAMU,T
aJIOTCHAMU.

BhInyCKHUKNOTYYHUTBO3MOKHOCTHHAYYUThCS:

* gblOGUCAMb U NPOBepsAmMb  IKCNEPUMEHMANbHO  2Unomesvl O
XUMUYECKUXCBOUCMBAXBEUJCMBHAOCHOBEUXCOCMABAUCMPOECHUSL, UXCNOCOOHOCMUB
CMYNamob8XuMudecKuepeaKyuu, 0XapaxKmepeunpooyKkmaxpaziuyHbIXXUMU4ecKuxpe
aKkyuii;

*  Xapaxkmepuzo8amvEeuiecmeanococmasy, CmpoeHUOUC8OUCMEAM,YCMAaHA8
JIUBAIOM NPUYUHHO-

C1e0CMBEHHBLECBAZUMENHCOY OAHHBIMUXAPAKMEPUCTUKAMUBEUECEA,

*  COCMABIAMbMOJIEKYNAPHBLEUNONHbIEUOHHBLEYPABHEHUANOCOKPAUWEHHBIMU
OHHBIM YPAGHEHUSIM,

*  NPOCHO3UPOBAMBCHOCOOHOCbBEULCMBANDOSABNAMbOKUCIUMENbHBLEUIU

80CCMaHoOBUmMENbHbBIE ceolcmea c  yuemom cmenenetl OKUCNIeHUs
9NeMEHMO8, BX00AUJUXE e20COCM A8,
* cocmaenamy VPABHEeHUs. peaxyutl,

COOMBEMCMBYIOUWUXNOCTIEO08AMENbHOCMUNDEBPAUCHUIHEOP2AHUYEeCKUX
8eUIeCMBPA3TUYHBIXKAACCOB,

* 8blOGUCAMb U NPOBEPSAMb  IKCNEPUMEHMANbHO  2unomesvl O
DPe3yIbmamaxeo30eticmeuapasIudHbIXhaKmopo8HaAUIMEeHEeHUECKOPOCMUXUMUYECK
oupeaxyuu,

* UCNONBL306AMDb npuobpeménmule SHAHUA onst DKON02UYECKU
2PAMOMHO20N08EOCHUAB OKPYICAtOwell cpeoe;

*  UCNONB308AMbAPUOODEMEHHBLEKTIOUEBbLEKOMNEMEHYUUNPUBLINOTIHEHUUND
0eKMOoBUYYeOHO-UCCIe008AMENbCKUX3A0AYNOUZYYEHUIOCBOUCE,CNOCOD08
NOJYYEeHUAUPACNOZHABAHUABEULCCME;

*  00BEKMUBHOOYEHUBANBUHDOPMAYUIO0BEULCCMBAXUXUMUYECKUXNPOYECCa
X

* Kpumuuecku OMHOCUMbCS K NnCeB0OHAYYHOU

unHgopmayuu, HedoOPOCOBECMHOUPEKIAMEBCPEOCMBAXMACCOBOI
ungopmayuu;

* 0CO3HABAMb 3HAYEHUe MeopPeMmu4eckKuUx 3HAHUU No  XUMUU

ONANPAKMUYECKOU 0esamelbHOCIUYeNI08eKd;
*  C030a0OMMOO0eUUCXEeMbLONAPeUEeHUSYYeOHBIXUNOZHABAMEIbHBIX



3a0a4, NOHUMAMbHEO 6X0OUMOCTMbCOOII0 e HUANPEONUCAHUU, NPE)Ia2aeMbIX8UHCIMPYKYU
AXNOUCTIONIL30BAHUIOIEKAPCING, CPEOCMBOLIMOBOUXUMUUUOD.
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KJIacC

(68 yacos,2 yacaBHeAeJ10)
HavyaJbHbICNNOHATHAM3AKOHBIXUMHH

Tena u BemectBa. CBoiicTBa BelIECTB. OTaJOHHbIE (PU3NYECKHE CBOWCTBA
BelecTB.MaTtepuanbiumaTepraioBeieHue. PonbXuMunBXu3HucoBpeMeHHOroo0mectsa.O
THOIIEHUEOOIIeCTBA K XUMUU: XeMopumusuxeMmohoous.

Metoasl u3yuenuss xumuu. HaOmonenuwe. DxcnepumeHT. MoaenupoBaHue.
MoaenumaTepraibHbIE 3HAKOBBIE U CUMBOJIbHBIE.

lasel.  Kupkoctu. TBEpaple  BemiecTBa. B3auMHbBIE  MEPEXOAbl  MEXKIY
arperaTHBIMUCOCTOSTHUSIMUBEIIIECTBA:BO3TOHKA(CYOIMMAIIW ) 1eCYOTMMaIusl, KOHIeH Call
USAUKUCIIAPEHUE, KPUCTATIN3AIUSAN TUIaBIICHUE.

®usnyeckue  sBiIeHHUs. YUucTele BemectBa W CMECH. | 'OMOTE€HHBIE W
reTeporennbiecMecu. CMecurazooopasueie, kuakuenTsepapie. CriocoObipasiesieHusacMeceit
:TIeperoHKa, WIINIUCTUILISAIINS,0TCTan BaHKUE O UITBTPOBAHNEC, KPUCTAITU3AIIMSMIIMBBITIAPUBA
Hue.  Xpomarorpadus.  Ilpumenenne  >THX  crmocoOOB B J1abopaTOpHOU
IPaKTUKE,HAIPOU3BOJICTBE U BOBITY.

XUMHUYECKUEITIEMEHTHI. ATOMBIMMOJIEKYJIBL. [ [pOCThIEHCIIOKHBIEBEILIECTBA. AJITOTPO
st Ha npuMepe KHUCJIOpOJa. OcHOBHBIE MOJIOKEHUS aTOMHO -
MoJieKyJsipHoroydenus. Monsl. BemectBamoneKyisipHOrOMHEMOJIEKYJIIPHOTOCTPOEHHUSL.

3Haku (CMMBOJIBI) XMMHUYECKHX dJEeMEHTOB. HMH(opMmanusg, KOTOpYyrO HeECyT
3HAKUXUMHYECKUXAIEMEHTOB. DTUMOJIOTUSHA3BAaHUMHEKOTOPBIXXUMUYECKUXAIEMEHTOB.] 1
epuoauueckasTadnuiaxumuyeckuxnemMenTop/l. 1. MenieneeBa:KOpOTKOIEPUOAHBIA |
JUTMHHOTIEPUOIHBIN BapuaHThl. [lepuoasl u rpynnsl. ['aBHas UoOOYHASTIOATPYTIIBL, UITH
A-ub-rpynnel.OTHOCUTEIPHAIATOMHAsIMACCA.

Xumuueckue@opmyinbl. Uuaexcbinkod G huiirieHTs. OTHOCUTENbHASIMONIEK YIS pHAsiMa
cca.MaccoBasgonsaXuMruIecKkorodieMenTapcoeinuennu. Uudopmaius, KOTopyroHECYy TXHM
U4YeCKUE (POPMYJIBI.

BanentHocts. CTpykTypHBbIe (GOpMYyNbl. XUMHUYECKHE DJIEMEHTHI C TOCTOSHHOM
UTIePEeMEHHOMBAICHTHOCTHI0. BeiBo 1D OpMyIbIcCOe nnHEeHUATIOBaIeHTHOCTH. OTIpeieJIeHuEB
AJICHTHOCTUXHMHUYECKOT03JIeMeHTanodopmyineBeniecTsa. CocTaBieHne Ha3BaHUU
COCIMHEHUN, COCTOSIIUX U3 JBYX XUMHUYECKHX BJIEMEHTOB, IOBAJIEHTHOCTHU.3aKOH
ITOCTOSIHCTBACOCTABABEILECTB.

Xumuueckue  peakuuu. PeareHtel W npoaykTel  peakuuu.  [IpusHakwu
XUMUYECKUXPEAKIU. Y CIOBUSIMXITPOTEKaHUSIUTTPEKpalieHus. Peakiiuuropenus. 9k30Tepm
WYECKUEUIHAOTEPMUYECKUECPEAKIIUU.

3aKOHCOXpaHEHUSIMACCHIBEIIECTB. XUMUYeCKHeypaBHEHUS. COCTaBICHUEXUMUYECKHU
xypaBHeHu . MHpopManus, KOTOPyrOHECETXUMUYECKOCYPABHEHHE.

KnaccupukanusaxumMmuiaecKuxpeakiiminocoCTaBynyuCIypeareHTOBUIIPOTYKTOB.

Tuner XUMHYECKUX PEAKIIUH. Peaknuu COCIUHCHUS, pA3JI0KEHUS,
3ameneHussnoOMena. Katanu3atopsl 1 KaTaaus.
JdemoHcTpanumn

+  KomnexkuusiMatepuaaoBUU3ICITUNU3HUX.
*  Monenu,ucnonb3yeMbleHaypokax(Gu3uku,0nonoruuureorpadum.
*  OOBEMHBICHIIIAPOCTEPKHEBBIEMOICTUHEKOTOPBIXXUMHYECKHUXBEILIECTB.



NSO~ WD

MoaenuKpuCTAIIINYECKUXPELIETOK.
CobupanuenpubopauisinoaydeHUsIra3auipoBepKaeroHarepMeTUYHOCTb.
Boszronkacyxorosnpaa,iogannuHadraauHa.

ATrperaTHbIeCOCTOSTHUSBOBI.

Pa3nenenne By xHeCMEIINBAOIIUXCSKUAIKOCTENCITOMOIIBIOIETUTEIbHONBOPOHKH.
JuctuinstopueropadoTa.

VY cranoBkaspunsTpoBaHusueEpadoTa.

VY cranoBkaIsiBbINapuBaHusiueépadoTa.
KomneknusOpIToBIXTPUOOPOBIISIPUIABTPOBAHUSBO3AYXA.

Paznenenune kpacsuiero BemiecTBa ¢uioMactepa € [OMOIIBIO
OyMakHOMXpoMaTorpadumu.
MoaenuamioTponHbIXMOAUUKAIUIYTIAepOJauCepPHhI.

ITony4yenueosona.

Hoprpersild. . bepuennycan]. 1. Menneneesa.
KoportkonepuoausiiinymmaHonepruoaubiiBapuanTell lepuoaunueckoncucremsr . 1.
MenneneeBa

KoHcTpynpoBaHuemapocTep>KHEBBIXMOIEJIEMOJIEKY L.

AnmnaparKunmna.

PaznoxxennebuxpoMmaraaMMOHUS.

I"'opeHnecepblMMarHuEeBOIICHTBI.

[TopTpeTrsiM.B.JlIomonocoBaunA.JI.JIaByasbe.

OnBITHL WILTIOCTPUPYIOIIME3aKOHCOXPAHEHUSIMACCHIBEILECTB.
['opennedocdopa,pacTBOpeHNEN POYKTArOPEHUABBOJCUICCIIEA0BAHNEIONYYEHHOT
OpacTBOpa JAKMYCOM .

B3anMoaencTBUECOISTHOMKUCIIOTBICLHIUHKOM.
ITonmyuenunernapokcuaameau(Il)ueropasnoxeHuenpuHarpeBaHUuU.
JlaGopaTopHbIEONBITHI

O3HaKOMJIEHUECKOJICKITNEHIa00paTOPHOUTIOCY /IBI.
[IpoBepkanpubOopaaIsAnoNydYeHUSITa30BHATEPMETUUYHOCTb.
O3HaKOMIIEHHECMHUHEpaIaMu,00pa3yIONMMU TPAHHT.
[IpuroroBiieHUEreTEPOreHHONCMECUIIOPOLIKOBCEPBIMKENE3ANNXPA3ICIICHUE.
BiaumoneiicTBepacTBOPOBXIOPHI0BUH O IOBKATUSICPACTBOPOMHHUTpATAcEpeOpa.
[Tonyuenunerunpokcunameau(Il)ueroBzanmoaeicTBUECCEPHOUKUCTIOTOM.
B3anmoperictBrepacTBOPaCOAbICKUCIOTOM.
[IpoBepka3akoHACOXpPaHEHUSIMACCHIBEIIECTBHAIIPUMEPEB3AUMOICHCTBUSAILIETIOYNUKUCIT
OTBL.

9. IIpoBepka3akoHa COXpPaHEHHUSIMACCHIBEILIECTBHA
npuMepeB3anMoaercTBusEnounrconu xeneza(lll).

10. PaznoxeHnuenepokcuiaBogopoaacnomonisrookcuaamapraama(lVv).
11. 3amenieHuEKeI€30MMEIN BMETHOMKYTIOPOCE.
IIpakTnyecknepadboThI

1.

3HakoMcTBOCIIabopaTOpHBIMOOOpYI0BaHUEeM. [ [paBrUiaTeXHUKNOE30MTaCHOCTUIIPUP

abote Bkabunerexumuu.Hekotopeie BUbI paboT.



2. AHaIM3MOYBBI
BaxHelilunenpeacraBuTeJJMHeOprannyeckuxsemecTs. KojimuecTBeHHbICOTHOIICHU S
B XUMUH

CoctaB Bo3nyxa. Ilondarue 00 OOBEMHOM JOJEKOMIIOHEHTa MPUPOJHOM
razoBoiicMecu — Bo3ayxa. Pacu€r oObéMa KOMIIOHEHTa Ta30BOM CMECH IO €ro
00BEeMHOII0TIEN HA00OPOT.

Kucnopoa. Oson. Ilomyuenue kuciopoma. CoOupaHue u  paclio3HaBaHUE
KUCI0poaa. XUMUYECKUECBOWCTBAKUCIOPOAa:B3auMOAEHCTBUECMETAIIIIAMU, HEMETaIUIaMU
ucnoxHbiMuBeiecTBamu. [ [pumenenuekuciopoaa. KpyroBopoTkuciopogaBnpupoie.

Oxkcuabl. OOpa3zoBaHMe Ha3BaHUM OKCHUIOB 1o wux ¢opmynam. CocraBiieHHe
dbopmynokcuaoBnonxHazBaHusM. [ [pe1cTaBUTETMOKCHI0B: BOAaNyTIIEKUCIIBIMTa3, Heraié
HasIM3BECTb.

Bonopon B mnpupome. Pusnmyeckue M XUMHUYECKHE CBOWCTBA BOAOPOJA, €r0
MOJTy4YCHUEUTIPUMEHEHUE.

Kucnore, wux coctaB u kinaccudukamus. HHIuKaTophl.

TabmumapactBopumocTr. ConsiHasucepHask KUCJIOThI,UX
CBOWMCTBAUIIPUMEHEHUE.

Conu,uxcoctaBuHa3zBanus.PacteopumocthconeiiBBoje. [ [penctaButennconeii: xamopu
IHaTpus, kKapOoHaTHaTpuUs,pochaTKaTbIus.

IloctosinHass ABorazpo. KommuectBo BemectBa. Monb. MonsipHas Macca.
KparHblee TMHUIBIN3MEPEHHUS KON YECTBABEIIECTBA—

MUJUTUMOJIbUKAIIOMOJ1b, MUJUITUMOJISIPHASIM KMJIOMOJISIPHAsI MACCHIBEIIECTBA.

Pacuérpicucnonb30BaHUEMITOHITHI «KOTMYECTBOBEILIECTBAY, KMOJISIPHASIMACCA, K10
CTOSTHHass ABOTaIpO».

3akonABorazipo.MonsipHbI00BEMIa3000pa3HBIXBENIECTB. OTHOCUTEBHASITUIOTHOCT
BOJIHOTOTa3aM0APYrOMY.

Kparnablee TMHUITBIN3MEPEHUS—
MUJUTAMOJISIPHBIHUKHIIOMOJIIPHBIHO0OBEMBITa3000pa3HBIX BELIECTB.

Pacuérpicucnonb30BaHUEMITOHITUI «KOTUYECTBOBEILIECTBAY, KMOJISIPHASIMACCA, «MO
JSIPHBIAOOBEM Ta30B», KIIOCTOSTHHASIABOTAIPOY.

PacuéTpicucnonp30BaHUEMIIOHATHN KON YE€CTBOBEILIECTBAY, KMOJIIPHASIMACCAY, MO
JSPHBIAOOBEM Ta30BY»,«UUCIO ABOTAIPO».

I'unpocdepa. KpyroBopor Boaslt B mnpupoge. Duszndeckue U XUMUYECKUE
CBOMCTBABOJbBI: B3aUMOJICICTBHE COKCHUIAMHU.

OcHoBanusi, ux coctaB. PacTBopuMocTh oOCHOBaHUW B Boje. M3meHeHue
OKpPaCKMHHJUKATOPOB B IIEJIOYHOU cpexae. llpencraBurenu mienoyen: THAPOKCHIIBI
HaTpusl, KATUSIUKAJIbLIMS.

PactBopurensupacTBopénnoeBeecTBO. PactBopel. PactBopenue.l maparei.MaccoBa
SAI0JIAPACTBOPEHHOTOBEIIECTBA. PACUEThI, CBA3aHHBIECUCIIONB30BAHUEMITIOHATHS <MACCOBAs
JOJISIPACTBOPEHHOTOBELIECTBAY.

JdemoHcTpanumn

*  OnpeneneHnecoaepKaHUAKACIOPOAABBO3TYXE.

* [lomyuyeHne KHCIOPOa Pa3I0KEHUEM IEPMAHTAHATA KaIUs U

MEPOKCUIAABOIOPOAA.

» CoOupaHreMeTOJOMBBITECHEHUSIBO3TYXaUBO/IbI.

* Pacno3HaBaHHEKUCIOPOAA.



» T[openunemarnusi,xemnesa,yris,cepbiuPochopaBKUCIOPOIE.
+  Komnekuusokcuuos.
 [lonyuenue,coOupanrenpacno3HaBaHUEBOAOPOIA.

» ['opeHueBonopona.

* BsaumoneiictBueBonoponacokcugommenu(Il).

»  KonneknusaMuHepaabHBIXKUACIIOT.

* [IpaBunopa30aBieHUSICEPONKHUCIOTHI.

* Komneknusiconei.

» TabnuuapacTBOPUMOCTUOCHOBAHUM,KUCIOTUCOJIEHBBO/IE.
* HekoTopbleMeTaibl, HEMETALIBINCOECIMHEHUSAKOJINYECTBOMBEECTBAB | MOJIb.
* MoaenbMoIsIpHOroo0bEMara3000pa3HbIXBEIIECTB.

JlaGopaTopHbIEONBITHI

12.  TloMyTHEHMEN3BECTKOBOM BOABIIPUIIPOITYCKAHUNYTIJIEKUCIOTOrasa.

13. Ilony4yeHHeBOAOPOIAB3AaUMOICUCTBUEMIIMHKANCOISTHOMKUCIIOTHI.

14. Pacno3HaBaHUEKUCIOTHHIUKATOPAMHU.

15. H3MeHEeHHEOKPaCKUUHIUKATOPOBBILIEIOYHOUCPEE.

16. O3HakomiieHHECTIpenapaTaMuIOMaIIHEHUIUIIKOIbHOHATEYKU—

PacTBOPAMUIIEPOKCUIABOA0PO/1a,CTUPTOBOMHACTONKY MOJaUHAIIIATHIPHOTO CIUPTA.

IIpakTnyeckuepadoThI

3. Tlonyuenue,cobrpanruernpacno3HaBaHUEKUCIOPOIA.

4. TlomydeHue,coOMpaHUenpPaco3HaBAHUEBOI0PO/IA.

5. IlpuroroBiieHHEPACTBOPOBCOICUCHUX3aIaAHHOMMACCOBOWI0JIEH.
OcCHOBHBIEKJIACCHIHEOPTAHUYeCKNXCOeAuHeHnHOO0011IeHeCBe IEHUITO0

O0KCHIaX, UXKIaCCU(PUKAIINH, Ha3BaHUSAXUCBOUCTBAX. CIIOCOOBITTIONYYEHUSIOKCHIOB.

OcHoBaHus, uxKIaccupuKaIys, Ha3BaHUSHUCBOCTBA. B3anmo 1elic TBHECKUCIOTaMU,
KHUCJIOTHBIMU OKCHJIaMU U COJISIMHU. Pa3noxxenue HEPACTBOPUMBIX
ocHOBaHU.CTIOCOOBINOTYYEHUSIOCHOBAHUH.

Kucnore, ux xnaccudukammss u Ha3BaHusa. OOmMe XUMHYECKHE CBOWCTBA
KHUCJI0T. B3auMO1eICTBUEKUCIOTCMETAINIAMU. DJIEKTPOXUMUYECCKUHPSTHATIPSI AKEHU TMETaIT
J10B.B3anMo1eficTBHEKUCIIOTC OKCUIIAaMUMETAIIJIOB.

B3aumopelictBue  KHACIOT € OCHOBAaHMSIMM  —  pEakUuus  HEUTpaIU3aLMHU.
B3anmopenictBuekuciore COJISIMU. [Tomy4yenne 0eCKUCIOPOIHBIX
HKHUCIIOPOJICOIEPKAINXKHACIIOT.

Conu,uxknaccudukanusucBoricTBa. BzanmoefictBueconeiicMetaniaMm,0c00eHHOC
TUATHUX peakunil. B3anmoaencTeueconen CCosIMU.

'eHernyeckne psapl MeTauia M HEMeTaa. | eHeTudyeckas CBSI3b MEXKIY
KJIACCAMUHEOPTaHUYECKNX BELIECTB.

JlaGopaTopHbICONBITHI

17. B3anmoaencTBUEOKCUIaKaIbLIUACBOAOM.

18. [IoMyTHEHNEN3BECTKOBOMBO/IBI.

19. PeakuusiHeTpanuzauuu.

20. [Nonyuenuerunpokcuna meau(Il)uerozanmMoaeicTBUECKUCIOTOM.
21. Paznoxenuerunpokcunamequ(ll)mpunarpeBanuu.

22. B3auMoeiCTBUEKHUCIOTCMETAIIIIAMM.



23. B3anMO1€lCTBUEKUCIIOTCCOISIMH.

24. O3HaKOMJICHHECKOJUIEKIIUEUCOTIEH.

25. Bzaumopericteuecynbbharameau(Il)cxenesom.

26. B3anMOeliCTBUECOIIEN CCOJIAMM.

27. ' eHeTnYeCKAsICBA3bHAIIPUMEPECOECTMHEHUMETH.
IIpakTnyeckuepadoThl

6.PemienneskcrnepumMeHTaIbHBIX3a/1a4.

Hepuoanuyeckuii 3akoH u Ilepuoanyeckas cucreMa XUMHYECKUX
3jeMeHTOB/[. M. MenpeiieeBa HCTPOEHHE aTOMA

EcrecTBeHHBIECEMENCTBAXMMUYECKUXDIIEMEHTOB  IIIEJIOUHbBIC

u

I1eJI0YHO3EMEeJIbHbIEMETaJIb, T'aJIOT €Hbl, UHEPTHBIE(0J1aropoiHbIe )ra3bl. AM(POTEPHO

CTh. AM(OTEPHBICOKCUABIUTUIPOKCH, 1. KOMITIIEKCHBIECOITH.

Otkpertue/[. . MenneneessiMI Iepnoanueckorosakonarcosganuenml lepuonnaecko
HCHUCTEMBI XUMHYECKUXDJIEMEHTOB.

ATOMBIKaK()OpPMACYIIECTBOBAHUIXUMUUECKUXAIEMEHTOB. OCHOBHBICCBEICHUSIO
CTPOCHMH  aTOMOB. Jloka3aTenbCTBa  CIIOKHOCTHM  CTPOEHUS  aroMOB.  OmbITHI
Peszepdopaa.llnanerapHasiMoaenbCTPOCHUS aTOMA.

CocTaBaTOMHBIXSEP :MPOTOHBI, HEUTPOHBL. OTHOCUTENIbHAsIATOMHAsIMacca.
B3anMOoCBSA3bIOHATUN KITPOTOH, KHEUTPOH», KOTHOCUTEIbHAIATOMHASIMACCAY.

Mukpomup.  OnexktpoHbl.  CTpoeHue  JJIEKTPOHHBIX  YPOBHEH  aTOMOB
xumuyecknx3neMeHToBNeNe ] -20.[ToHsATHEO03aBEPIIEHHOM 3JIEKTPOHHOMYPOBHE.

N3zortomnbl. GusndeckuiicmbicicumBoIukul lepuoanaeckoiicuctemsl. CoBpemMeHHasi
opmynnpoBkallepuoguueckorosakona. MI3MeHEeHUACBOMCTBAJIEMEHTOBBIIEPUOIAaX
Urpynmnax,kak@yHKIUSICTPOCHHUIIEKTPOHHBIX000JI0YEKATOMOB.

XapakTepucTUKa 3JEMEHTa-METallla M JJIEMEHTAa-HEMETAJUIa 10 HUX IOJIOKEHUIO
BlIepuonnueckoricucremexumuueckuxsnementoB/l. U.Menneneena.

JdeMoHCcTpamumn
* PaznmuunbpieOPMBITA0TUITIEPHOTNIECKONCUCTEMBI.
* MopenupoBanuenoctpoenusllepnoguueckoiicucrtemsl/[.11.Menaeneena.
*  MoaennaToMOBXUMHUYECKUXIIEMEHTOB.
*  MoaenratoMoB3JIeMeHTOB | —3-TOMepro 0B
JlaGopaTopHbIEONBITHI.
28.ITonyuenneamdoTepHOTOTUIPOKCH AN CCIIEI0BAHNEETOCBONUCTB.

XuMHu4YeCKasACBA3b. OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbICPEAKIMH

NonnasxumuueckascBsa3b. IoHb1,00pa30BaHHBIEATOMAMHUMETAIIOBUHEMETAJIIIOB.
Cxembl oOpa3zoBaHUs VOHHOU CBSI3H JUISL OMHApPHBIX COEMHECHUM.
HNonHbICKpUCTAIIIMYECKUE PEMIETKH M (U3HUECKHE CBOWCTBA BEIIECTB C ATHUM THUIIOM
pemérok.[louaTueohopMyIbHOM €AUHUIIC BEIIECTRA.

KoBanenTHas xuMHuueckascBsi3b. DNEKTPOHHBIEUCTPYKTYpHBbIe(hopMyIibl. KoBaneHTHa
SHENOJIApHASICBA3b. CXeMbIOOpa30BAHUSKOBAJIEHTHONCBI3UITIIOUHAPHBIXCOeNMHEHU . MO
JIEKYJISIPHBIEMATOMHBIEKPHUCTATUIMYECKUEPEIIETKN, ICBOMCTBABELIIECTBCITUM
TUIIOMPEIIETOK.

DIIEKTPOOTPULATEIBHOCTb. Psang  snexTpooTpuuaTENbHOCTH. KoBanentnas
noJisipHasi XuMuueckasicBsizb. Jlunons.CxeMbl 00pa3oBaHUsl KOBaJEHTHOW MOJIIPHOW CBS3U
JUISIOMHAPHBIXCOEAUHEHHI. M OJIeKy IS pHBIENaTOMHBICKPUCTATNINYECKUEPEILIETKH,



CBOMCTBABEUIECTBCITUMTUIIOMPELIETOK.
Meraunieckass XuMH4EeCKasCBA3bUMETAUINYECKAAKPUCTAIIINYECKAAPEIIETKA.
CBONCTBABEIIECTBCITUMTUIIOMPEIIETOK. ENMHAATIPUPOIAXUMUYECKUXCBSI3EH.
Crenenbokuciienus. CpaBHEHUECTENICHUOKUCIEHUsIMBAJICHTHOCTH. [ [paBriiapacuéra
CTENEHEHOKUCICHUATTOPOPMYIIaM XUMUYECKUXCOETMHEHUH.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEaKIINH. OmnpeneneHue CTEneHEN
OKHUCJICHHSIUIA AJIEMEHTOB, 00pa3yIoNIMX BEIIECTBA Pa3HBIX KIACCOB. Peakinum MOHHOTO
oOMeHa UOKHUCIIUTEILHO-

BOCCTaHOBHUTENbHBIEpEAKINHU. OKUCIUTEIbUBOCCTAHOBUTED,0KUCICHUENBOCCTAHOBIICHUE
.CocraBieHneypaBHEHUOKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIXPEAKIIN I
METOJOMDJICKTPOHHOTO OasiaHca.
JdemoHcTpanuun

* Bugaeodparmenteinciaiapi« MIoHHATXUMUYECKASICBI3hY.

*  KomneKnusaBenecTBCHOHHOMXUMUYSCKONCBA3bIO.

*  MoAeIMMOHHBIXKPUCTATUINYECKUXPEIIETOK.

*  Buneodparmenteinciaiapi«KoBaaeHTHAIXUMUYECKASICBS3bY.

»  KonekiusaBenecTBMOJIEKYISIPHOTOMATOMHOTOCTPOEHUS.

*  MoaeauMoneKyJISIpHBIXHATOMHBIXKPUCTATIIINYECKUXPEIIETOK.

* Bupaeodparmenteinciaiapi«MeTalTndecKasXUMAUECKasCBI3hY.

o  Komnekmus «MeTaIbINCIUIaBhI».

* BzaumoneicTBUEIMHKACCEPO,COMTHOUKH CITOTOM, Xmopuommeau(11).

* ['opeHuemarnus.

* BzanmoaencTBUEXTIOPHOUUCEPOBOAOPOTHOUBOIBI.
JlaGopaTopHbIEONBITHI
N3roTtoBiaeHueMOAeN, UITIOCTPUPYIOLIEHCBOMCTBAMETATIINYECKONCBS3H.

Conep:xanne
NnporpaMmmbIXumnsa9
KJIaCC
(70uacoB,2uacaBHe1€eJI10)
IHoBTOpeHMen00001LIeHHECBeIeHNIATIO KYpCYS Ki1acca
bunapasie coemuHeHms. OKCHIBI COJE0Opa3yronMe MW HECOoJeo0pa3yromme.
[Munpoxcuasi:ocHOBaHUSA, aMPOTEpHBIC,KUCTOTHL. CpeTHIEe, KUCIIbIE,0CHOBHBIECOIH.
O6o00mmenunecBeneHnoXuMuIeckuxpeaknusx. KnaccuukanusaxuMuaeckuxpeakiy
HMOpa3IMYHBIMOCHOBAHHSIM :COCTABYHUHCITYPEAruPYIOIMUXU0OPa3yIOIUXCABEIIECTB,
TerioBoMy 3¢ (dEKTy, HaAMpaBICHUIO, W3MEHEHWIO CTEIEHEH
OKHCJICHUARJIEMEHTOB, 00pa3yIolNX pearupyrolye BenecTna, dase,
HCIIOJIb30BaHUIO
katanusartopa.llorarueockopocTuxumuueckornpeakuni. PakTopbL, BIUAIOIIMEHACKOPOCTh
XUMUYECKUX pEakluil: NOpupoja pearupyrolux BelIeCTB, WX KOHIUEHTpalus,
TEeMIIepaTypa,ionagbCONPUKOCHOBEHUS, HATMuneKaTanu3aropa. Karanus.
JdemoHcTpanumn
*  O3HAaKOMJICHHECKOJIEKIIUSIMUMETAJNIOBUHEM ETAJIIOB.
*  O3HAKOMJICHUECKOJUIEKIUSIMHUOKCHIOB,KUCIIOTHCOJIEH.
¢ 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM PEAKIUU OT MPUPOIBI
pearupyrouxBeiecTs.
* 3aBHUCHUMOCTHCKOPOCTUXMMUYECKOUPEAKITMUOTKOHIIEHTPAIUUPEAr UP YOI XBEIIECT






* 3aBHCHUMOCTBCKOPOCTUXUMUYECKONPEAKINHOTILIONIAIH
CONPUKOCHOBEHUAPEATUPYIOLIUXBEUIECTB(«CKHUIISLIUHACION ).
* 3aBHCHUMOCTBCKOPOCTUXUMUYECKONPEAKINUOTTEMIIEPATYPBIPEATUPYIOIINXBEIIECTB

JlaGopaTopHbIEONBITHI

B3aumonencrBueaMmMuakanxaopoBOI0POAA.

PeakuusHenTpanuzanuu.
Ha6monenneremnoBorosgpexrapeakinuHenTpanin3anuu.
BiaumoperictBuecepnoiikucioreicokcugommeau(1l).
Paznoxxennenepokcu1aBo10po1acioMOIIbIOKaTaIa3bIkapTodens

3aBUCUMOCTh CKOPOCTHM XHMHUYECKON PEaKIMu OT TMPUPOJbl PEearupyronmx
BEIECTBHAITPUMEPEB3aNMOIEHCTBUS PACTBOPOBTUOCYIb(aTaHATPUSUXIIOPUIA0APUS, T
nocyJyibpaTaHATPUSU COJSTHON KUCIIOTHI.

7. 3aBUCHUMOCTBCKOPOCTUXUMHUYECKONPEAKIITUUOTIPUPOIBIMETATIIOBIIPUUXB3AUMOIEN
CTBUMCCOJITHOM KHUCJIOTOM.

8. 3aBHCHUMOCTBCKOPOCTUXUMHUYECKONPEAKITUUOTIIPUPOIBIKUCIOTIIPHUB3AUMOAEHCTBU
HUHXC KEIC30M.

9. 3aBUCUMOCTBCKOPOCTUXUMHUYECKONPEAKIIUUOTTEMIIEPATYPHI.

10.  3aBUMCHMMOCTHCKOPOCTUXUMHUUYECKOUPEAKIIMUOTKOHIIEHTPALINH.

11.  3aBHCUMOCTBCKOPOCTUXUMHUUYECKOUPEAKIIMUOTIIIONIAAUCONIPUKOCHOBEHUAPEATUPY
IOIUX BEIISCTB.

12. 3aBUCHMOCTHCKOPOCTUXUMHUYECKOUPEAKIIMMOTKATATIN3aTOPA.
XuMHYeCKHEePeaKIIMUBPACTBOPAXIJIEKTPOJIUTOB

ITonsTue 00 AIEKTPOIUTUUECKOU JICCOITHAINH. DNEKTPOJIUTHI u
HEAJIEKTPOJIUTHL. MeXaHU3MIUCCOIUAIIUUAICKTPOJIUTOBCPA3TUNIHBIMXapakTEPOMCBSI3U. CT
eMeHbIIEKTpOoIuTHYECKOMarcconranuu. CUIbHbICH CIa0bIedIEKTPOITUTHI.

OCHOBHBICIIONOKECHUA TCOPUUIICKTPONIMTHYECKOM Iucconnanuu. Kinaccudukarus
MOHOB M uX cBoucTtBa. KHCIOTBI, OCHOBaHMA MW COJIM KakK 3JIEKTPOJUTHL.MX
KJ1aCCU(PUKAITUSUTACCOLUAITHS.

OO06IMEeXMMUYECKIUECBONCTBAKUCIIOT: N3MEHEHUCOKPACKHUMHINKATOPOB,B3aUMO/ICHC
TBHECMETAJNIAMH,0KCUIAMUUTUIPOKCUAAMHUMETAIIIIOBUCOJISIMUA. MOJIEK YIS pHBIEUMOHHbIE(
MOJTHBIEHCOKPAIIEHHBIC ) YPABHEHUS PEAKIIHA.

XUMUYECKUA CMBICI COKpPAlIEHHBIX YPAaBHEHHUW. YCIOBUSA MPOTEKAHUS pPEaKUUU
MEXTYIIEKTPOIUTAMUIOKOHIIA. PsiT aKkTHBHOCTH METAJIJIOB.

OOmme XUMHMYECKHME CBOMCTBA IIENOYEH: B3aMMOJIEHCTBHE C KHCJIOTaMH,
OKCHJIAMHHEMETAJIIOB,COIIMHU. OO XMMUYECKUECBOMCTBAHEPACTBOPH MBIXOCHOBAHHIA:
B3aMMO/ICICTBUECKUCIOTAMU,PA3I0KECHUEIIPU HATPEBAHUU.

OO0HeXUMUYECKNECBONCTBACPETHUXCOJICH : B3aUMOICHCTBUECKUCIIOTAMMU, ITEI09a
MU, COJISIMUUMETaIaMu. B3auMoieicTBUE KMCIIBIX COJICHCO IISJIOUYaMHu.

IM'uaponn3, kakoOMEHHOEB3aMMOIEHCTBUECOICHCBOION. [ HIPOIN3COIUCUIBHOT O
OCHOBaHMSI W  cjaabod  KUCIOTH. ['maponu3 coid  cnaboro OCHOBaHUS U
cuibHOMKHCIOTHL [ IkamapH.

CBOWCTBAKUCIOT,0CHOBAHU,0KCHAOBHUCOJICUBCBETETEOPUUIIICKTPOJIUTUIECKOMINC
COLMAIMMUOKHUCINTETbHO-BOCCTAHOBUTEIbHBIXPEAKITUM.

JdeMoHCTpaIUH.

oahswbdE



* lcrnbITaHMEBEMIECTBUUX PACTBOPOBHARIEKTPOIPOBOTHOCTb.
*  3aBHUCHUMOCTBIJIEKTPONPOBOAHOCTUYKCYCHOMKUCIOTBIOTKOHIIEHTPALUH.
* JIBMKEHUEOKPAIIEHHBIXMOHOBBAJIEKTPUYECKOMIIOJIE.
* OmnpeneneHnexapakTepa CpeIbIBPaCTBOPAXCOJIEN.
JlaGopaTopHbICONbITHI.
13. JluccormanusciadbIx3JIeKTPOIUTOBHAIIPUMEPEYKCYCHONKHUCIIOTHI.
14. I3MeHeHneOKPACKUMHANKATOPOBBKUCIOTHOMCPEIE.
15. PeaknusHenTpanu3aluupacTBOPAILEIOYMPA3ITUNYHBIMUKHACIOTAMMU.
16. Tlomywyenme rtunpoxcuaa wmeau (II).u ero B3aumopeiicTBue c
Pa3TMYHBIMUKUCIOTAMM.
17. BzaumMoAeUCTBUE CUIIBHBIX KUCIIOT C OKCUIOM MEJIH
(11).18-20.B3anmMoeiicTBHE KHCIOT CMETaNIaMHU.
21. KayecTBeHHasipeakUsIHAKapOOHAT-NOH.
22. Ilony4yeHUeCTy THAKPEMHUEBOUKUCIIOTHI.
23. KadyecTBeHHasIpeaKIMUIHAXIOPUT - UITUCYITb()AT-UOHBI
24. VI3MeHEeHNEeOKPACKUMHMKATOPOBBILICIIOYHOMCPEE.
25. B3auMo1eiCTBUEIEI0UEHCYTIIEKUCIBIMIA30M.
26. KauecTBeHHasipeaKIUsTHAKATHOHAMMOHHUS.
27. Ilonyuennernnpokcunamenu(Il)ueropaznoxeHue.
28. B3zaumoieiicTBuekapOOHATOBCKUCIOTAMU.
29. Tlonyuenneruapoxcunaxenesa(lll).
30. BzaunmoneiicTBuexkenesacpactsopomcyibdaramenu(ll)
IIpakTHyeckuepadoThHI
1.CBOICTBAaKUCIOT,0CHOBAHUI,0KCHUIOBUCOJIEUBCBETETEOPUUAIEKTPOTUTUYECKO
HIMCCONMAalUUMOKUCINTEIbHO-BOCCTAHOBUTEbHBIXPEAKIIUN
HeMeTaJnbiuux coeiuHeHU S
CrpoeHue aToMOB HEMETAUIOB M UX NosiokeHue B Ilepumoamdeckoi cucreme.
PananexktpoorpuniarensHocTu. Kpuctamnyeckuepemeé TKUHEMETalI0B—
IPOCTHIXBEIIECTB. AJUTOTponusiueEnpuunHbl. Du3nyeckuecBoicTBaHeMeTaII0B. O0IHexu
MUYECKUECBONCTBAHEMETAIIIIOB: OKUCIUTEIIbHBIENBOCCTAHOBUTEIIBHBIE.
l'anorensl, cTpoeHHe HX aTOMOB M MOJIEKyJl. DH3NYECKHE M XUMHUYECKHUE
CBOMCTBarajioreHoB.3aKOHOMEPHOCTUU3MEHEHHUSICBONCTBIaJIOT€HOBB3aBUCUMOCTHOTUXIIO
noxenusiBllepnonnueckoiicucreme. Haxox 1eHHEeraiore HOBBIPUPOACUUXIIOTydeHE. 3HAY
€HHUE U IPUMEHEHUE T'AJIOTEHOB.
["aioreHoBOA0POIBINCOOTBE TCTBYIOIIMEUMKHCIIOTHI: ITIABUKOBAS,COJISTHASL,0POMOBO
NOpOIHAs, no10BoIopoaHas. I amorennibl. KauecTBeHHbIEpeaK MM HATATIOT €HU L -
noHblL [ [puMeHeHnecoe TMHCHUITaIOTeHOBUNXOMOJIOTHIECKASPOIb.
Ob6masixapakrepuctukasneMeHToBVIA-rpymnmnbl. CepaBnpupoeneénoiyueHue.
AnnotponHble MOAU(GUKAIMUA CEepPhl M HMX CBOWCTBA. XUMHUYECKHUE CBONCTBACEPBIU
e€pUMEHEHHE.
CepoBo0pOI:CTPOCHUEMOJICKYJIbI, PU3NICCKHECMXUMUICCKIECBONCTBA, TOJTYICHUE
n3HaueHue.CepoBoopoanaskuciora. CynbpuasinnxzHadeHue. JIioMuHopopshl.
Oxcuncepoi(1V),cepancraskuciora,cyibpursl. KauecTBeHHass peaKIusHa



CyJIb(UT-UOH.

Oxkcuacepst  (VI), cepnas  kucinora, cyiabdarel.  Kpucrammoruaparsl.
KauecTBeHHasipeakIusiHacynb(paT-uoH.

Cepnasikuciora-

CUJIBHBINAIEKTpoIUT. CBOMCTBapa30aBICeHHOMCEPHOUKUCTOTHI, KAKTUITUYHOUKHCIIOTHI: B3a
MMOJIeHCTBHECMETaIIaM1,0CHOBHBIMUMaM()OTEPHBIMUOKCH IAMU,0CHOBaHUAMUUAMPOTEP
HBIMUTHAPOKCUIaMU,cosiMu. KauecTBeHHasspeakIus Hacyab(daT-uoH.

O61masxapakTepucTUKa’IeMEHTOBV A -
rPYIIbL. A30T,CTPOCHUEATOMANMOJIEKYIIbL. DU3NUECKMENXUMUYECKUECBONCTBAMTIPUMEHEH
neasota.A30TBIPUPOAEUETOONOIOT HUECKASPOIb.

AMMMaK,CTPOCHUEMOJIEKYIBIN(U3NUECKUECBONCTBA. AMMHAYHASBO/IA, HAIIATHIPHBI
171 CIIUPT, ruapar aMMUaKa. JoHOpHO -aKIIeNTOPHBIN MEXaHU3M
oOpa3oBaHusKaTHOHaaMMOHHUs. BoccTanoBUTeNbHBIECBOMICTBaaMMHaka. CoMMaMMOHUSIUU
xnpuMeHeHue.KauecTBeHHas peakiysiHa KATHOHAMMOHHS.

OxcuiplazoTa:Hecoe00pa3yOIUEUKUCIOTHBIE. A3OTUCTAsIKUCTIOTAMHUTPUTHI.
A3oTHasKHCIIOTa,e€noaydeHrnencBorcTBa. Hurparsl.

®ochop, crTpoenue aroma u amnorponus. Dochuasl. Dochun. Oxcun
docdhopa(V)uoprodochopnaskucinora.ocharer. DochopHbie yaodpenus. UHCEKTUTIUIBL.

O6mast xapakrepuctuka siemMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHUS
aTOMOB,TPOCTHIXBEIIECTBUCOETUHECHUMB3aBUCUMOCTHOTIIONOKEHUARIeMeHTOBB leproan
gyeckoiicucteme. Yriaepo. AJutoTponHeieMoauuKkanuu:anmas,rpadput. AMoppHbIAyTIEpO
JTUErOcopTa:CcaXka,aKTUBUPOBAHHBINYTOIb. AICOpOIIHsL. XMMUYECKHE CBOMCTBA yTIiepoJa.
Kokcoxumudeckoe npou3BoJICTBO U €ro mpoaykius. KapOusl.

Oxcunyraepona(ll):crpoennemonexymbl, moydeHuenerocsomncTra. Oxcuayriepoaa(
[V):cTpoeHnemMoIeKy bl I0Ty4eHUEUETOCBOMCTBA. Y TOJIbHASKUCIOTA. COIMYTOJIbBHOMKHCIT
OTBHI:KapOOHATHIUTUAPOKAPOOHATHI. TeXHUYECKASIMTTUIIIEBASICOIA.

HeoprannuecknenoprannyeckueBenecTBa. Y rieBo10poI1bl. XUMHUYECKOECTPOCHHUE
OpraHUYECKUXBEUIECTB, KAKIOPAIOKCOEIUHEHUSI aTOMOB B MOJIEKYJIETIOBAJIEHTHOCTH.

MeraH,3TaH,KaKpe1eIbHBICYTJIEBOI0OPOIbL. DTHICHUALE TUIICH, KAKHETIPE IEJIbHbBIE(
HEHACBIIEHHBIE)yTIeBOA0poabl.l'openueyrieBonoponos. KauecTBeHHbIEpEaKIUMHA
HENPEAEIbHBIECOCIUHEHUS.

OTUJIOBBIA  CIHPT, €ro TMOJydeHue, TMpUMEHEHHe U  (pu3moIormdeckoe
nericteue. Tpéxatomubiicnuprrianiepud. KauectBeHHass peak IUsIHAMHOT 0aTOMHBIECITUPTHI
.YKCycHas -Tipe/icTaBUTeNbKIacca KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenune ero aroma u cBoictBa. Kpemuuit B npupoje. CHMIuab
ucunan.Oxcunkpemuusi(1Y). KpeMuueBasikuciaora ue€ coliu.

[IpounsBoacrBocTeknaneMenTa.  [poIyKunsICuInKaTHOUIPOMBIIIICHHOCTH : OITUYE

CKOEBOJIOKHO,KepaMuka, Gpapdop,hasHc.
OnTH4EeCKOEBOJIIOKHO.

Hemerannet B mpupone. DpakuvoHHas IEpEroHKa JKHUAKOIO BO3AyXa Kak
CIIOCOOTIONTYICHUSIKACTIOPO/1a,a30Ta,aprona.[lomyuenunedochopa, kpeMHus, xmopa,ioaa. I
EKTPOJIM3PACTBOPOB.



[Tony4yeHnecepHOMKUCIOTHI:ChIPhE, XUMHU3M, TEXHOJIOTUUECKASICXEMA, METOAKUIISIIE
rOCJIOs, MPUHIUIBITETNIO00MEHA, TPOTUBOTOKAUIIUPKYIIsIuu. Oneym. [ Ipon3BoacTBO
aMMUAKa:ChIPbE,XUMU3M,TEXHOJIOTHYECKASICXEMA.

JdemoHcTpanuun

Komnekuusitnemeranios.

Mo IeTUKpUCTAIITNYECKUXPEIIETOKHEMETAIIIIOB:aTOMHBIEUMOJICKYJISIPHBIE.
O30HATOPUTIPUHIIUITBIETOPAOOTHI.
["'opeHneHemeTamIoB-NPOCTHIXBEIECTB CEPHI,Pocthopa,IPeBECHOTOYTIIS.
OO6pa3upIragoreHOB-MPOCTHIXBEIIECTB.
B3aumonencrBueranoreHoBCMeTaaiIaMH.
BriTecHeHUuEX1I0padpPOMOMIIHIT01au3PACTBOPOBUX COJICH
KomnekuusimpupoAHbIXCOE AMHEHU I XJ10PA.
B3aumopelictBuecepbsicMeTAIIIAMM.

I"'openuecepbIBKUCIOPOIE

KomnexuuscynbhuaHbIxpy.

KauecTBenHasipeakuusinacynbGu1-uoH
OO6ecBeYMBaHUCOKPAIICHHBIX TKAHEUHUITBETOBCEPHUCTHIMIA30M.
B3auMo1eicTBHEKOHIIEHTPUPOBAHHONCEPHOMKHUCIOTBICMEIBIO.
OO6yrauBaHUEOPTaHUYECKUXBEIIECTBKOHIICHTPUPOBAHHOMCEPHOUKHCIIOTOM.
Juarpamma«CocTaBBO31yXa».
Buneodparmenteincnaitnpi«lITnusnbdazaps.
[Tony4yenue,cobupanrerpacno3HaBaHueaMMHUaKa.
PaznoxennebnxpomMaraaMMOHHUS.
B3auMonencTBUEKOHIIEHTPUPOBAHHOMA30 THOMKUCIIOTHICMEIBIO.
['openneuyepHoromnopoxa

Pa3noxxeHrneHuTpaTakKaIUSIMT OPEHUEIPEBECHOTO YTOJIbKABHEM
OO6pa3upIpupoIHBIXcoe TuHEHUPochopa.
["openuedochopanaBo31yXeHBKUCIOPO/IL.
[TomyuenunebenorodochopancrbITaHIEETOCBONCTB

Komnexuns «O0pa3ubnpupoIHBIXCOE IMHEHUNYTIIEPOAaY

IToptper H. J. 3enunckoro. IlorjomeHne akTHUBUPOBAHHBIM
YIIIEMPACTBOPEHHBIX BELLIECTBUIN I'a30B.

Y cTporcTBONIPOTHBOrasa.
MoaennmolieKyIMeTaHa,’TaHa, 3 TUICHanaleTHIICHA.
B3anmoelicTBuesTuIeHacCOPOMHOMBOOMMPACTBOPOMIIEPMAHTaHATAKATIHSL.
O0uMEeXMMUYECKUECBONCTBAKUCIO THAIPUMEPEYKCYCHOMKHUCIIOTHI.
KauecTBeHHasspeakIuIHAMHOTOaTOMHBIECITUPTHI.

Komnexkuus «O06pa3ubnpupoIHbIXCOE AMHEHUUKPEMHUS.
Komnekuuscrekna, kepaMuKu, IEMEHTAUU3IETUMU3HUX.
KommekuusinponyKinMCcuanKaTHOUIPOMBIIILIEHHOCTH.
Buneodparmentoiricnaitipi«I [pon3BoACTBOCTEKIAUIIEMEHTA.
Komneknusi«IIpupoaapiecoe TMHECHUSHEMETAIIIOBY.



e Buneodparmenteiuciaiapi«dpakiinoHHasAIEPETOHKAKUIKOTOBO3yXa
Buneodpparmentoiucnaiiasi«llonydeHrneBo10poaa, KUCIOPOAAUT aTIOTE€HOBAIEKTPO
JUTUYECKUMCIIOCOO0M.
MopaenuanmnapaToBISITIPOU3BOACTBACEPHOMKHACIIOTHI.
MoaenbKuIsmero ciosl.
Mo1ebKOJIOHHBICUHTE3aaMMHAKA.
Buneodpparmentoinciaitapi«I Ipon3BoaCcTBOCEPHONKUCTOTHIY.
Buneodpparmentoiucnaiiasi«lIponsBoactBoaMmmuakay.

o  Komnekiusa«ChIpbENIANONyYEHUACEPHOUKUCIOTHI».
JlaGopaTopHbIEONBITHI
31. Pacrio3HaBaHHETraJIOT€HU/I-UOHOB.
32. KauecTBeHHBIEpEAKIIMMHACYIH(AT-UOHBI.
33. KauecTBeHHasipeakIIuIHAKAaTHOHAMMOHUS.
34. XMUYECKNECBONCTBAA30THOMKHUCIOTHI, KAKIJICKTPOJIUTA.
35. KauectBennsiepeakiuraa Gocdar-moH.
36. ITosryuyeHnencBOMCTBAYTOJIBHOUKHACIOTHI.
37. KauecTBeHHasipeakiussHakapOOHAT-HNOH.
38. IIponyckaHUEyIJIEKACIOrOra3auepe3pacTBOPCUIIMKATaHATPHS.
IIpakTnyeckuepadoThI
2. I3y4eHnecBONCTBCOISTHOMKUCIIOTHI.
3. I3y4eHnecBONCTBCEPHOMKHUCIIOTHI.
4. [lonyyeHneaMMHaKauU3y4eHUEETO CBOMCTB.
5. [lony4yeHneyriekuciaoro razanu3y4eHueerocBOMCTB.

MeTalJIBIMUX COeTHHEHHUS

[Tomoxxenne metaiuioB B lleproanmyeckod CUCTEME XMMHUYECKHX 3JIEMEHTOB JI.
N.MenneneeBa,cCTpOCHUENXaTOMOBUKPUCTAILIOB. MeTanueckascBA3bUMETaIIINUECKast
KpUCTa/UIMYecKas peléTka. dusznueckue CBOMCTBA METaJJIOB: 3JIEKTPO-
UTETIONPOBOTHOCTh,0TPAKAIOMIASICTIOCOOHOCTD, IIIACTUYHOCTh. CTUTAaBBIYEPHBICUIIBE THHI €

MeTaniblKaKBOCCTAaHOBUTEIN. DIEKTPOXUMUYECKUps IHANpshKeHU . B3anmoneicTBueme
TaJUIOBCHEMETAIIIIAMU,0KCHIAMU, KU CIIOTAMH,COISIMU. AITFOMUHOTEPMHUS.
CTpoeHreaToMOBUITPOCTHIXBEIIECTBIICIIOYHBIXMETAILTIOB. 3aBUCUMOCTH(U3HIECKUXH
XUMUYECKUX CBOMCTB WIEJIOYHBIX METAJIOB OT 3apsAlloB siAep HuX aroMoB. OKcuabl
WTUIPOKCUABl  IIEJOYHBIX METAJUIOB, HUX IIOJy4YEHHE, CBOWCTBA, IIPUMEHEHHE.
BaxnenmmneconmmenouHbIXMETAIIIOB, MX3HAY€HUEB)KUBOMMHEKUBONTTPUPOJCUBKU3ZHAYE
JIOBEKA.
CTpoeHneaToMOBUITPOCTHIXBEIIECTBIICIIOTHO3EMETHHBIXMETAIOB. 3aBUCUMOCTh(HU3HIEC
KMX M XHMHUYECKHMX CBOWMCTB IIEJIIOYHO3EMEIbHBIX METALUIOB OT 3apsaoB sAEp
nxaToMOB. OKCUIBIMTUIPOKCH IBIIIETIOYHO3EMETbHBIXMETAIIOB, UXIIOTyY€HIE,CBOMCTBAN
MpUMEHEHNE. BaxkHENIIINEeCONUIIENOYHO-

3eMeIbHBIXMETAIIOB, UX3HAUEHUEBIIPUPOAeHKU3HINYeI0oBeKa. KapOoHaTeiuruapokapoona
THIKAJIbLIHS.

XKéctkocThBOJBI: BpeMeHHasi U mMocTosiHHAasA. CrocoObl yCTpaHEHHs] BPEMEHHOMU



#ecTkocTH.CriocoOblycTpaHeHUSITOCTOSTHHOMKECTKOCTH. loHnThL. Coe IMHEHUSIATFOMUHU S
BIIpUpoie. XUMHUUYECKUECBOUCTBAATIOMUHUA. OCOOCHHOCTUOKCUAAUTUAPOKCU I TFIOMUHUS
KakaMm(poTepHbIXCOeAMHEHN. BaxkHelneconuanoMuHus (XJI0pua,cyabdar).
OcoOenHoctu cTpoeHust aroma keine3a. JKenme3o B mnpupone. Baxkneilmne pyzab
xenesa.Oxcunpruruapokcuasbrenesa(ll)mwkeneza(1ll). Commxenesa(ll)mwkeneza(Ill).O6nap
y>KEHHEMOHOBKATUOHOBKEJIE3aBPACTBOPE. SHAUCHUECOEIUHEHU N JKele3a.
Koppo3usi xumuyeckas HW 3JIEKTPOXHUMHUYECKas. 3alluTa METAUIOB OT KOPPO3UHU.
MeTtanibiB pupoje: B CBOOOJHOM BUJIE U B BUJIE coequHeHuH. [loHsATHE O METaTypTHUu.
Yépnas
uBeTHassMeTaILyprus. [ [lupomeTanyprus, ’TMAPOMETATUTYPrHUs,JIEKTpOMeTAILTYprusi. JJlom
enHbrinporecc.[lepepaboTka 4yryHaBcTa b, DJIEKTPOIU3PACILIABOB.
JdemoHcTpanuun

* BzaumopencTBUEHATPUS,JIUTUAUKATIBLIUACBOJION.

» T'opeHueHaTpusi,MarHUSAUKEIEC3aBKUCIOPO/IE.

* BcneimkarepMuTHOMCMECH.

* BsaumopelicTBuecMecH NOpOIIKOBCEPBIMIKENE3a, [MHKANCEPHI.

* B3anmopaelcTBUECATIOMUHUACKUCIOTAMU, IET0YaMHUUBOIOM.

* BsaumopelicTBuekene3anMeucXJaopoM.

* BzaumoneicTBUEMETMCKOHIICHTPUPOBAHHONCEPHONKHUCITIOTOMNA30THOUKUCTIOTOU(P

a30aBJICHHOM ¥ KOHIIEHTPUPOBAHHOM).

* OkpackarjiaMeHUCOEIMHEHUSIMUILIEIOYHBI XMETAJLJIOB.

* OkxpackarjiaMeHHUCOEIMHEHUSIMUILIETIOYHO3EMEJIbHBIXMETAIIIOB.

e [ ammeHmnen3BecTUBOIOM.

* [lonyuyeHneKECTKONBOABIB3aNMOICUCTBUEMYTIIEKUCIIOrOTra3a

CU3BECTKOBOMBOJIOM.

* YcTpaHeHHEBPEMEHHONKECTKOCTHKUIISTICHUEMU,T00ABKOMCOIBI.

*  YCTpaHEHUENOCTOSHHOMWKECTKOCTHI00aBKOMCOIBI.

*  VoHUTHIMIPUHIIUIIUXISHCTBUSA (BUICO(PparMeHT).

*  KonnekuusmnpupoaHbIXCOETUHEHUMATFIOMUHHUS.

» BuneodparmenToinciainapl «OKCHIATIOMUHUSAETOMO UM UKAITAN.

» [lomyuenneamdoTepHOTOTUIPOKCHIAATIOMUHUSUUCCIICTIOBAHUEETOCBOMCTB.

*  Komnekuusa«XuMHu4eCKUENCTOUHUKUTOKA.

* Pe3ynbTarbl [IWTENBHOTO JKCIEPUMEHTA MO W3YYEHHUIO KOPPO3UU

CTAIBHBIXU3IEIUUB3aBUCUMOCTH OTYCJIOBHUUIIPOIIECCOB.

» Boccranosnenuemeaunzokcuaamenu(Il)sogopoaom.

* Buneodparmentemcnaiiapi«I [pon3BoACTBOIYTYHAUCTATIN.

* Buneodparmentemcnaiapi« M3 aenuan3ayryHancTanm.

» Buneodparmentemcnaiiapi«I [pon3BoACTBOATIOMUHUSY.
JlaGopaTopHbICONBITHI
39. BzaumoneiictBuexene3acpactsopomcyibdarameau(1l).
40. [Tony4eHnen3BECTKOBOWBOIBIMOTIBITBICHEN.
41.Tlonyyenue ruapokcunoB keneza(ll) wu
(111).42. KauecTBeHHBIE pEaKIWH HA KATHOHBI
xenesallpakruyeckuepadoTsl
6. IlomydeHnEKECTKONBOABIMCIIOCOOBICEYCTPAHCHUS.



/. PemenueskcnepuMeHTaIbHbIX3a1autoTeMe «MeTtamisb.
XuMHUAHOKpYKAaKOLascpesa

Crtpoenne3eMiu i apo,MaHTHs,3eMHAsKOpa, uXxxuMuueckuiicoctas.Jlutocdepa u eé
XUMHUYECKAU COCTaB. Munepaiibl. Pynpsr. Ocanounblie IIOPOJIBI.
[Tone3nplienckonaeMbie. X UMHYECKUMCOCTaBIUAPOCHEephl. X UMHUUECKUHCOCTaBaTMOC(HEPHI.
HcTouHUKNXMMIYECKOT03arpsi3HEHUSOKpYyKatouieicpeibl.l 100anbHbIeaKOIOT HUECKUEP

00JIeMbIUETIOBEYECTBA  TAPHUKOBBIMAI(PPEKT,KUCTOTHBIE 10K IH,030HOBbIE JBIPBI.
MexnayHapogHOe COTPYIHHYECTBO B obOnactu OXPpaHbI
OKPYKaKOLIENCPEABIOTXUMHYECKOT03arPA3HEHUS. «3EIEHAIXUMHUSY.

JdemoHcTpanuun

* Buneodparmenteicnaiapi«CTpoeHuE3eMIMNEEXUMUUECKUIICOCTAB.
+  KomiekuusaMuHepanoBUTOPHBIXIIOPO/.
*  Komnekuus«PynsiMeTamioy.
* Bugeopparmentst u  cinaiiabl  «l700anbHBIE  HKOJIOTHMYECKHUE
po0JIeMBIYETI0OBEUECTBAY.
JlaGopaTopHbIEONBITHI
N3yuenuerpanura.
O06001meHne 3HAHMI IO XMMHUH 32 KYPC OCHOBHOM
mKoabLIToaroroBkakOCHOBHOMYTI0CY1apCTBEHHOMYJK3a

MEHY
CrtpoeHneaTroMaBcOOTBETCTBUHCIIONOKEHUEMXUMUYECKOoroaieMeHTaBl lepuonnueckoi
CUCTEME. Crpoenue BEIIECTBA: XUMUYECKast CBA3b U

KPUCTATUYECKUEPEIIETKN. 3aBUCUMOCTHCBONCTBOOPA30BAHHBIXAJIEMEHTAMUITP OCTHIXBEIIL
€CTB(METaJIOB,HEMETAIIOB,0J1arOpOAHBIXTa30B )0 TIIONOXKeHUsIIeMeHToBBl leproinuecko
i cucreme. Tumosoruss  HEOPraHMYECKHX  BEIIECTB,  JEJIE€HWE  HUX  HaA
knaccbiurpynmnsl. [ [peacraBurenu.
[Tpu3HaKunyCIOBUSTIPOTEKAHUSIXUMUYECKUXpEAKIUNA. TUITOJIOT U X UMUYECKUXPEAKITAMIIO
pasnTuYHBIMOCHOBaHUSIM. PeakiiunnonHoroooMena. OKUCIUTENbHO -
BOCCTAHOBHUTEJIbHBICPEAKIIUU.

XHUMHUYECKHECBONCTBAMPOCTHIXBEIIECTB. XapaKTePHbIEXUMUUECKHUECBOWCTBACOJICO0PA3YIO
IIUXOKCHUJIOB,THIPOKCUI0B(OCHOBAHU A, KUCIOTHAM(DOTEPHBIXT UAPOKCUIOB),COTIEH.

Y4yeOHO-TEeMaTHYECKUHILIAH

Ne HaunmenoBanuepasaenos(Tem) KomnuecTtso BromuuncnenanpoBeneHue

4acoB [TpakTrUeckux KoHTpoabHbIX
nomnporpam pabot pabort

Me
8knacc

1 | HayanbHble TIOHATHA W 3aKOHEBI 21 2 2

XUMHUHU
2 | Baxueitne 18 3 1

NpEACTAaBUTCIIMHCOPIraHNUCCKU
X
BCH_ICCTB.KOJ'II/I‘-ICCTBCHHBICOTHO
MICHUAB

XMUMHNHN

3 | OcHOBHBIC KJIACChI 10 1 1
HEOPraHWYECKUXCOECTUHEHUI
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4 | Tlepuonuyeckuit 3aKOH 8 1
ullepuonnue
cKas cucremMa
XUMHUYECKUX ayeMeHToB /I,
N.MenpaeneeBauctp
OCHHUE aTOMa
5 | XumuueckasacBsa3b. OKMCIUTEILHO 11 0 2
-BOCCTaHOBUTEJILHBICPEAKIINT
Hroro 68 6 7
9knacc
1 [ToBTOpEHUE 1 5 1
0000111eHNEeCBEIEHUIHITOKYPC
y8Kkacca.
XUMUYECKUEPEAKIINU
2 | XuMHYEeCKHEepEeaKIIMUBPACTBOPAX 10 1 1
3 | HemeTamibpiuuxcoeInHEHHS 25 4 1
4 | MeTalIbIMUXCOETUHEHUS 17 2 1
5 | XuMusrokpyxarorias cpeia 2
6 | O600IICHNE3HAHUIHTIOXUMHU3AKY 7 1
PCOCHOBHOM IIKOJIBI.
IToaroTroBka k
OCHOBHOMYTOCY1apCTBEHHO
My 3k3ameny(OI'D)
Pesepr 2
Hroro 68 7 5
KajiennapHo-teMaTHyecKoenJaHMPOBAHUETTOXUMHH
KJ1acc
Ne Jlara Temaypoka Mpumeyanue
n/n Inan ‘ dDakrt
HavaabHblenOHATHS W 3aKOHBI XUMHHU(21 1)
1 [Ipenmerxumuu. Posibxumun
B)KU3HUYEIIOBEKA
2 MeToIbIN3y4eHUSIXUMUU
3 BxoaHasauaraoctuueckas
paboTa
4 ATrperatHbIeCOCTOSIHUS
BEILIECTB
5 I1.pNel«3HakomcTBOC
1a00paTOPHBIM




obopynoBanuem.lIpaBunaTh
npu pabote B
KaOMHETEXUMU
6 OU3NYECKUCBICHUIBXUMUN
7 [L.p.Ne2 « Ananu3no4Be»
8 ATOMHO-
MOJIEKYJIIPHOEydeHUEe. XUMUYEC
KHACIJICMCHTBI
9 3HAKUXUMHUYCCKUX
JJIEMEHTOB.
10 [Tepuouaeckas
TaOJIUIAXUMHYECKUXIIICMEHTO
B/[.1.
Menneneena.
11 XuMuyeckuehopMyIbl
12 XuMuyeckuepopMyJsl
13 BanenTHOCTh
14 BanentHocTh
15 XHUMHUYECKUEPEAKIUN.
16 3aKOH COXpaHEHUS
MAacCChIBEIIECTB. XUMUYECKHE
ypaBHEHUS
17 XHUMHUYECKUEYPAaBHEHUS
18 THUTIBIXUMUYECKUX PEAKITHMA
19 THUTIBIXUMUYECKUX PEAKITHMA
20 [ToBTOpEHNENOOOOIIEHUETEMBI
«HavanbHble NOHATUS U
3aKOHBIXUMHUN
21 K.p.Nel «<HavyabHbICTIOHATHSIH
3aKOHBIXUMHI

BakneilimuenpeacraBuTeTuHeoprannyeckuxpemecTs. KojimyecTBeHHbICOTHOIIEHUSIB
xumuu (18u)

22 Bosayxuerococran

23 Kucnmopon

24 [T.p.Ne3«Ilomyuenue,cobupa

HUEUPACIIO3HABAHUE

KHCJIOPO 1Ay

25 OKkcuabl

26 Bonopon

27 [1.p.Ned«Ilomyuenue,cobupa

HUEUPACTIO3HABAHNE
BOZOPOJIa»

28 Kucnotsr

29 Comu

30 KomnuectBoselecTsa

31 PemennepacueTHeix3anay

32 MonsipHbliio6beM

ra3000pa3HBIXBEIIECTB

33 PacuéTeImoxuMudeckum
YpaBHEHUSAM

34 PacuéTeImoxuMudeckum
ypaBHEHUSAM

35 Bopga.OcHoBanus




36

PactBopbr.MaccoBasnoiis
pacTBOPEHHOTOBEIIECTBA

37

ILp. Ne 5
«IIpuroToBnennepacTso
pOBcoJIecuX

3aJaHHOKMMACCOBOM J0JICH

38

O60061enue u
CHUCTEMaTHU3alUsA3HAaHUH 110
TEME:
«BaxunenmuenpeacTaBuTeNNH
€OPraHnYeCKUX BEUIECTB.
KosmuecTBeHHBICOTHOIIIEHUSABX
VMHUW)

39

K.p.Ne2 o Teme:
«BaxunenmuenpeacTaBuTENNH
€OPraHNYeCKUX BELIECTB.
KosmmuecTBeHHBICOTHOIIEHUSABX
UMUN

OcHoBHBbIEKJIacChIHeOprannyeckuxcoeauueHnii(104)

40

Oxkcwunpl:knaccuuranusau
CBOMCTBA

41

OcHoBaHus: K1accupuKausm
CBOMCTBa

42

Kucnoter. Knaccudukanms
KHUCJIOT

43

CBOMCTBaKUCIOT

44

Knaccuduxamnusiconeit

45

CBolicTBacosei

46

I'eneTnyeckas CBSA3b
MEXTyKJIaCCAaMHUHEOPTaHUYECK
X
BEIECTB

47

I1.p.Ne6«Pemenue
JKCIIEPUMEHTAIbHBIX3a1au»

48

0O00011esue u
CHCTEMAaTU3alMA3HAHUH 10
teMe: «OCHOBHBICKIIACCHIHEOPra
HUYECKHUX
COEIUHEHUI

49

K.p. Ne3no
Teme: «OCHOBHBIEKIIACCHIHEOPT
aHHUYECKHX
COCIUHEHMI

HepuoanyeckuniizakonullepunoanyeckasicucreMmaxuMuyeckuxdjiemenros /[ .
MenpeneeBaucrpoenueaToma(84)

50

EctecTBeHHBICCEMENCTBA
XUMHUYECKUXDIIEMEHTOB.
AMbOTEpHOCTD

51

OtxpeiTue/l. M.
Menneneessimllep
MOJNYECKOT03aKOHA

52

OCHOBHBIECBEIEHUIO
CTPOECHUHATOMOB.




53

Crpoenue
IEKTPOHHBIXYPOBHENHATOMOB
XUMHUUYecKknxaaeMeHTOBNo«No

1-208
tabnune/[.M1.Menneneena.




54

[TepuonnueckuiizakoH
JA.N.MenzeneeBaucTpoeHUEATO
Ma

55

XapakTepuCTUKAXUMHUYECKOTO
JJIEMEHTA Ha OCHOBAHUHU
eronosoxeHussl lepuomyeck
on
CUCTEME

56

XapakTepuCTUKaXUMHIECKOT 0D
JIEMEHTa Ha OCHOBaHUU
eronoJioxenusBllepronuecko
i
cucreme

57

3nauenuellepnoanueckorosax
oHaullepnonnueckon
CUCTEMBI
XUMHu4decknxaaemenTo/[.11.M
€HJIeJIeeBa

XumuueckasicBsa3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBbIepeakuu(114)

58

NonnagxuMmudeckasicBsI3b

59

KoBanentHagxnmmueckas
CBA3b

60

KoBanenTtHasmnonsapHas
XUMUYECKAACBA3D

51

MerannndeckasxuMudecKas
CBA3b

62

CTeneHbOKUCICHUS

63

OKHUCIIUTENLHO-
BOCCTAHOBUTEIBHBICPEAKITUN

64

OKHUCIIUTENLHO-
BOCCTaHOBUTEIIbHBICPEAKITUN

65

0O00011esue u
cUCTeMaTH3alsI3HaHuInoTemMa
M:« I 1BulICXDO»u«Crpoenue
Benrectsa.OBP»

66

HroroBaskoHTpoJIbHasIpaboTa
45MuH

67-68

Pezeps.

9 kiaace

Ne
n/n

Jlara

Maan | ®@axr

Temaypoka

Ilpumeyanue

IToBTOpennenododmennecBefeHNINOKYpcy8KiIacca. XumMniecknepeakuuu(S54)

1

Knaccugukanusneopra
HUYECKUXBEUIECTBUUX
HOMEHKJIaTypa

KnaccupukanusxuMuaeckuxp
€aKLUNIIO pa3IuYHbIM
OCHOBAHUSAM

Bxopnasmarsocruueckas
pabota

[TonsiTueockopoctu
XUMHYECKOMPEAKIUH.

Karamus




Xumuyeckuepeaknuuspactsopax(104)

DIEKTPOIUTHYECKAS
JMCCOIMALINS

OcHOBHEIE
MIOJIOKEHUSTEOPUUDIICKTPOJT
ATHYECKOH

nuccormanuu(TI /)

XUMHUYECKUECBOUCTBAKUCIIOTB
cBete TOJ]

XUMHUYECKUECBOUCTBAKUCIIOTB
cBete TO/]

10

XnuMudecKkre
CBOIICTBAOCHOBAHMI B
CBETE
TEOPUUDIICKTPOTUTHIECKO
%1
JIACCOIHAIIAH

11

XHUMHAYECKIECBOMCTBACOJICHBCB
€Te TEOPHUUIIEKTPOIUTHIECKON
JIHCCOITHAITNHT

12

[TonsiTueornaponusecosieit

13

ILp. Ne 1.
PemenneskcnepruMeHTanbHbIX
3a7a4n0TeMe«IIEKTPOIUTHYE

cKast
JMCCOLIMALIUS

14

O0001enne
HCHCTEMATH3ALMA3HAHUIATIO
TeMe« X UMHYCCKUEPEAKITIIB
PaCTBOPAXIICKTPOTUTOBY

15

K.p.Nel moteme
«XHUMHUYECKUE PEeaKIINU
BPacTBOPaX3JIEKTPOJIUTOB
»

16

OO01asixapakTepucTuKa
HEMETAJIJIOB

17

OO6was
XapaKTepUCTHUKA
snemeHToBVIIArpynnsi—
raJoreHoB

18

COC)II/IHGHI/ISIFEU'IOFGHOB

19

[L.p.Ne2.«M3yueHnecBoiicTB
COJISTHOM KMCIIOTBI»

20

Oomas
XapaKTepUCTUKaIEMEHTOB V]
A-
xasibkoreHoB.Cepa

21

CepoB0o10poANCYITb()UIBI

22

KI/ICJ'IOpOJIHLIeCO CANHCHUSICCPBI

23

[L.p.Ne3.«M3yuennecBoiicTB
CEPHOMKHUCIOTHD»

HemeTranabimuxcoeqnuneHusi(254)




24 OO6mias
XapaKTepPUCTHKA
XUMUYECKUXAIIEMEHTOBV Arp
ynnsl.A30T

25 Ammuak.ConaMMOHUS

26 [L.p.Ned «Ilomyuenue




aMMUAKauu3y4eHUEEro
CBOMCTB»

27

Kucnoponconepxamue
COEIMHEHUAa30Ta

28

Kucnoponconepxamue
COEIMHEHUa30Ta

29

dochopu erocoeMHCHUS

30

O6masixapakrepuc
TUKa31eMeHTOBIV
A-rpynnsl. Yriaepoa

31

Kucnoponaconepxammue
COEIMHEHUSYTIIepoia

32

ILp. Nes5.
«IlomyueHneyriekucnororasa
UU3yYEHUE
€roCBOVCTB»

33

YrneBoaopo bt

34

Kucnoponconepxanme
OPraHUYECKUECOCTUHEHUS

35

KpemunitnerocoenHeHust

36

CunukartHas
MIPOMBIIIIICHHOCTh

37

[Tonyyennenemeramion

38

[TonmyyeHneBa)KHENIITUX
XUMHYECKUXCOECTUHEHUI

39

O0o001esnenoreMe
«HeMeTamnpInnux cCOeqUHEHUS

40

K.p.Ne2mno Teme:
«HeMmeTtamnsinuxc
OCIMHEHUD)

MeramabiunxcoeguHenusi(174)

41

ITonoxeHueMeTaIJIOBB
[Tepuouueckoi
CHUCTEME,CTPOCHIUEATOMOBHKPH
CTAJJIOB

42

OO0IHeXUMHUYECKUECBOMCTBA
METAILIOB

43

OO01asixapakTepucTuKa
HIEJIOYHBIX METAIIJIOB

44

OO01asixapakTepucTuKa
HIeJTIOYHBIXMETAIJIOB

45

Oomas
XapaKTePUCTUKAIIEIIOYHO3EMET
BbHBIX
METAJIJIOB

46

Oomas
XapaKTePUCTUKAIICIIOYHO3EME
JBHBIX
METAJIJIOB

47

JKEcTKOCTh BOIBI U
criocoOble€ycTpaneH
us

48

IL.p.Ne6.«llomyuenune
KECTKOMBOIBICIIOCOOBIEEYCTD
AQHCHUS»




| 49

| Amomunuituerocoemuenus




50 XKenezo
o1 CoenuHenuskenesa
52 ITp. Ne 7
«PemenneskcnepuMeHTaIbHbI
X33/1a410
teme «Metajuib»
53 KopposusiMeramioBu criocoObt
3aIIUTHIOT HEE
o4 MeraubIBIpupo JIe.
55 [lonsTHEOMETaLITyprun
56 O06o006ueHne3HaHNIIOTEME
«MeTanab»
S7 KonTtponsnaspabor3noreme
«MeTanab»
XuMusANOKpYKamascpeaa(24)
58 XuMHUYeCKasiopraHu3aIis
TJTaHEThI3eMIIsSt
59 Oxpana
OKpYKarollen cpeibl
OTXUMHYECKOTO3arpsI3HEHUS

O0001IeHNe3HAHNHITOXMMHHU3AKYPCOCHOBHOMIIKOIbI.IToaroroBkakOcHoBHOMY
rocyaapcrseHHomysksameny (OI'9)(74)

60 BemecTtBa
61 XUMHUYECKUEPEAKITUN
62 OcHoBBI
HEOPraHU4eCKOU
XUMHA
63 OcHoBBI
HEOPraHU4eCKOU
XUMHHU
64 [ToBTOpEeHME M 0000IIEHNE
noteme.[ToaroroBkak
KOHTPOJILHONpPaboTe
65 KontposbHaspadoTaNed
«HWToroBast 1o Kypcy
OCHOBHOMIIKOJIBI»
66 AHaTU3KOHTPOJILHOHPAOOTHI.

IloaBeneHUENTOrOBrOIA.

67-68 Pe3epBHOEBpeMs
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