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PaGouasimporpamMmmapa3paboTaHaHa0CHOBETPEOOBAHUHKITTIAHUPYEMBIMPE3yIbTATAMOCBOCHU
SI0CHOBHOMOOPa30BaTEIbHONTIPOTpaMMBIOCHOBHOTO00MIIerooopazoBanuss  MKOY « AnbiTmkepckas
COMI».

8Kxmacc 9kmnacc
KonmuectBoyued 68 66
HBIX
HEIEIb
KomnnuecrBoyacos 2u/Hen 2u/Hen
B
HEIEIIO
KomnuectBouyacos 68 66
B IoJg

l. ILnanupyemMblepe3yIbTATBIOCBOCHUsTyYeOHOronpeaMeTa
N3yvyeHneXxMMIHAYPOBHEOCHOBHOT000111er000pa30BaHHA00eCICUNBACTI0CTHKEHUEIINYHOCTHBI
X,METaNpPEIMETHBIXH PEIMETHBIXPE3YIbTATOB.

JINYHOCTHBIMHMPE3YJIFTATAMUO0YICHUSIXUMUUBOCHOBHOHIITKOJICSBIISIOTCS:
OCO3HABaThEIUNHCTBOMIIEIIOCTHOCTHOKPYXKAIOIIIETOMHUPA,BO3MOKHOCTHETOTIO3HABAEM
OCTUMOOBICHUMOCTH HAOCHOBEJOCTUKEHHI HAyKH;
MOCTETIEHHOBBICTPAUBATHCOOCTBEHHOECLIETIOCTHOEMUPOBO33PEHHE:0 CO3HABATHIIOTPEOHOCTHUTOTOBH
OCTBHKCaM0O00Opa30BaHNI0,BTOMUHCICUBPAMKAXCaMOCTOSATEIbHONAECITETLHOCTH BHEIIKOJIBI;
-OLIEHUBATh >KU3HEHHbIE CHUTyallUM C TOYKM 3peHHsi Oe3omacHoro oobpasza >KHU3HH
HCOXPAHEHUS30POBDS;

-OLIEHUBATHIKOJIOTUYECKUHPUCKB3aUMOO THOIIIEHUHYEeTTOBEKAUTIPUPOIbI.
(hOopMHUPOBATHIKOJIOTMUECKOEMBIIITICHHIE: YMEHUEOLIEHUBATHCBOIOICTEIbHOCTHUIIOCTYKU P YT U XIT
I0JICICTOYKU3PEHUACOXPAHCHUSIOKPYKAIOLIEH  cpeAbl  —TapaHTaKU3HU U OJIaronoxydusuTioneit
Ha3emIe.

-B 1ICHHOCTHO-OPHUEHTAIIMOHHOW  cdepe —  UYyBCTBO  TOPIOCTH 332  POCCHICKYIO
XMUMHYECKYIOHAYKY,['YMaHU3M,0THOIIICHUEK TPYAY,EIeYCTPEMICHHOCTS;

-bopMupoBaHHE  I[IEHHOCTH  3J0poBOro  u  Oe3omacHoro  oOpa3a  JKHU3HH;YCBOCHHE
MPABWIMHIUBUAYAIBHOTO M KOJIJIEKTUBHOTO  0OE30MACHOTO TMOBEACHHUS B  UpPE3BBIYANHBIX
CUTYAIUSIX, TPOKAIOLIUXKU3HH U3I0POBBIO JIOICIH;

-BTpyAOBoiichepe —
rOTOBHOCTHKOCO3HAaHHOMYBBIOOpYAaIbHEIIIIeH00pa30BaTEIbHONTPACKTOPUH;
-BIIO3HABaTeNbHOMCepe—YyMEHHEeYIPaBIATHCBOCHIIO3HABATEILHONIEATETHHOCTHIO.
-(OpMHUPOBAHNEOCHOBIKOIOTHUECKONKYIBTYPBI,COOTBETCTBYIOIIECHICOBPEMEHHOMYYPOBHIO
HKOJIOTHYECKOTO MBIIIJICHHUS, Pa3BUTHE OIBITa HKOJOTHUYECKH OPUEHTHPOBAHHOWPEQIEKCUBHO-
OIICHOYHONUTIPAKTHYECKONIeATeIbHOCTH BAKU3HEHHBIXCUTYAITUSX;

MeTal'lpe):[MeTHbIMI/IpC3YJ'ILTaTaMI/II/I3yquHﬂXHMHHHBHHIOTCHI



-YMEHHE CaMOCTOSITEIBHO OIMPEEIISATh eI CBOEro 00y4deHus, CTaBUTh U (POpMyIHpPOBATHIA ceOs
HOBBIE 337a4d B y4€0e M IO3HABATEJIbHOM AEATENbHOCTH, Pa3BUBAaTh MOTHBBI MMHTEPECHICBOEH
IM03HABAaTEIbLHOMN JESITEIHbHOCTH,
YMEHUECAMOCTOATENbHOIUIAHUPOBATITYTH IO CTHKECHUALIETIEH, BTOMYKCIICAIbTEPHATUBHBIE,0CO3HAH
HOBBIOMpaThbHAN00JIeEdPPEKTUBHBICCIIOCOOBIPEIICHUSTYIeOHBIXH TT03HABATEIIHHBIX33/1aY,
-YMEHHECOOTHOCUTHCBOUICHCTBUSACILUIAHNPYEMBIMUAPE3YIbTATAMU,0CYIIECTBIATEKOHTPOJIb  CBOEH
NEATEIbHOCTH B rporecce JNOCTHKEHHUS pe3ynbrara, OIIPENEIATh
CTIOCOOBIICHCTBUHBPAMKAXIIPEITIOKECHHBIXYCIOBUHUTPEOOBAHII, KOPPEKTHPOBATHCBOHICHCTBHUSBC
OOTBETCTBUU CU3MEHSIOLIEHCS CUTYaLUEH;
YMEHHEOLIEHNBATHIIPaBUIbHOCTHBBINOIHEHUAy4e0HOM3a/1a41,COOCTBEHHBIEBO3MOKHOCTUEEPEILIEHN
A,

BJ1a/ICHHE0CHOBAaMHCaMOKOHTPOJISL,CAMOOLIEHKH, TPUHATHAPEIICHUHNOCYILECTBICHUSI0CO3HAHHOTOBBIOOpaBY
yeOHOIH MMO3HABATEILHOMICITEIEHOCTH;
YMEHHEOTPeAeIAThIIOHATHS,CO3AaBaTh0000IIeHN S, yCTaHABIN BaThbaHAIOT UM, KJTacCU (UILIMPOBATh,Ca
MOCTOSTEIbHOBBIONPATHOCHOBAHUSUKPUTEPUNUIAKIIACCU(PUKALIUY, yCTaHABIMBATHIIPUYUHHO-
CJIEICTBEHHBIECBSI3U,CTPOUTHIOTHYECKOEPACCYK ICHNE,yMO3aKIII0UeHUE( MHTYKTUBHOE, IETYKTUBHO
€UII0AHAJIOT U )UIEIaThBBIBOIbI;

-yMEHUE Co3/JaBaTh, MPUMEHATh W NPeoOpPa3OBbIBATh 3HAKM M CHUMBOJIBI, MOJEIU U
CXEMBIITISIpeIeHU S ydeOHBIXUIT03HABATEIbHBIX3a/1au;
YMEHHEOPTraHU30BbIBAThy4EOHOECOTPYTHUUECTBOMCOBMECTHYIOACSITENbHOCTHCYUUTEIEMUCBEPCTH
MKaMU;paboTaThUHANBHUIYaIbHOUBIPYIIIE: HAXOJUTHOOIIEepEIeHe U pa3peliaTh KOHQIUKTHI Ha

OCHOBE COIJIaCOBaHUs MO3U NI u yuéra
UHTEPECOB;(HOpPMYINPOBaTh,apryMEHTHPOBATEUOTCTAUBATECBOEMHEHHE;

-YMEHHUEO0CO3HAHHOMUCIIOIb30BaThPEUEBhIECPEACTBABCOOTBETCTBUMC3aaueHKOMMYHUKALIUN TUTSE
BBIPAXKEHUS CBOMX YyBCTB, MBICTICH u noTpebHOCTelH; IUTAHUPOBAHMUS

UPEryIsUUCBOCIIeATeIbHOCTH; BIIaICHUEYCTHOMUITUCEMEHHOWPEUbI0,MOHOJIOTUYECKOMKOHTEKCTH
OHpeyblo;

—(opmupoBaHue u pa3BUTHE KOMIIETEHTHOCTH B obnactu

M CI0JIb30BAHUANH(DOPMALIMOHHO-KOMMYHUKAIIMOHHBIXTEXHOJIOTHIA;

-hopMUpOBaHHE U PA3BUTHE HKOJOTUYECKOTO MBIIUICHUS, YMEHHE HPUMEHSTH €ro
BIIO3HABATEIILHOM, KOMMYHUKAaTUBHOH, COLMaIbHOU MPAKTHKE u
npodeccrnoHaIbHOHOPHUEHTALIUH.

CaMOCTOHTCJ’ILHOCTaBI/ITBI_IeJ'II/I,BBI6I/IpaTBI/ICOS,Z[aBaTLaJ'Il"OpI/ITMLII[J'IHpCI_HCHI/Iﬂy‘Ie6HBIXXI/IMI/I‘IGCKI/IXHp06H€M;

IIaHUPOBATBUOCYHICCTBIIATHACATCIIBHOCTb, HAITPABJIICHHYIOHAPCIIICHU C3a1aY CCIIC JOBATCIILCKOTOXapaKTepa

IIpeaMeTHbIMU pe3ylbTaTaMyu 00y4eHHUs XMMUU B OCHOBHOM LIKOJIE
apisitorcsi: Pasaes 1.«OcHOBHbIE MOHATHS XUMHHU (YPOBEHb aTOMHO-
MOJIEKYJISIPHBIXIIPEICTABICHUN )

»



BbInyCKHUKHAYYHTCH:

BLI]IyCKHI/IKHOJIy‘II/ITBOfiMO)KHOCTLHay
YUTHCHA:

OIIMCHIBATHCBOKMCTBATBEPABIX, X KUIKUX,[a300
Opa3HBIX BEIIECTB, BBIICIISS
HXCYILIECTBECHHBICITPU3HAKH;
XapaKTepHU30BaThBEILIECTBANIOCOCTABY,CTPOE

HUIO U CBOMCTBaM,
YCTaHABJIMBATBIIPUYNHHO-CIICICTBEHHBIE

CBSI3H

MEXIYJaHHBIMUXaPaKTEPUCTUKAMHUBEILIECT

Ba;

-pacKpbIBaTh CMBICII OCHOBHBIX
XUMHUUYECKUXITOHITUH  «aTOM»,  «MOJIEKYJay,
«XHUMUYECKUNAIEMEHT, KITPOCTOEBEIIECTBO,«CI
07KHOEBEILIECTBOY, K(BAJICHTHOCTh», UCIIOJIb3YSA3HAK
OBYIOCHCTEMYXUMUH;

-M300pakaTh COCTaB MPOCTEUIITNX BEIIECTB
CIIOMOIIBIOXUMHYECKUX(POPMYITHCYITHOCTHXHM
WYECKUX PEAKIUH C
MOMOIIBIOXUMHUYECKUXYPaBHEHHUI;
-BBIYUCIIATHOTHOCUTEIbHYIOMOJIEKYIIS PHYION
MOJISIPHYIO MacChl BEIIIECTB, & TAK)KEMACCOBYIO
JIOJIFO XUMHYECKOTO DJIEMEHTA BCOCTUMHCHUAX

JUISl OLIEHKHU UX PaKTHYE€CKOM3HAYMMOCTH;
CpPaBHMBATHIIOCOCTABYOKCHIbI,0CHOBAHUS, KK CIIO
TBI,COJIH;
KJIaCCU(PHUITMIPOBATHOKCHIBIOCHOBAHUSITIOCBONCT
BaM,KHCJIOTHIUCOJIUIIOCOCTABY;

-OIMMCHIBATh COCTAB, CBOMCTBA 1 3HAUCHUE
(BIIpupOIe M MPAKTUIECKOM
JESATETHHOCTHYEIIOBEKA ) IPOCTHIXBEIIECTB —
KHUCJIOPOJIauBOI0POJIA;

-J1aBaTh CPABHUTEIbHYIO
XapaKTEPUCTUKYXUMHUECKUX 3JIEMEHTOB U
BaKHEHIITNXCOCIUHEHHUN €CTECTBEHHBIX
CEMEHCTBIIEIOYHBIXMETAIIIOBUTaJIONCHOB;
-TI0JIb30BaThHCS
1a60paTOPHBIMOOOPYIOBAHUEMUXUMUYECKO
WIIOCYIO0M;

-IIPOBOJUTH HECJIOKHBIE XHMHYECKHUE
OTIBITEIMHAOIIO ICHUSI3aM3MEHECHUSIMUCBOMCTBBEII]
€CTBBITPOLIECCEUXITPEBPALIIEHU I ;COOTIOIATh
IpaBuia TEXHUKHU
0€30MacHOCTUIIPUTTPOBEICHUMHAOTIOACHUIHOTIBI
TOB;
Pa3IMYaThIKCIEPUMEHTATBHOKUCIOTHIUIIIENIO

YU, MOJIb3YACh UHAUKATOPAMU;0CO3HABATD
HEO0OXOIMMOCTh COOIIOJICHHUSIMED

0€30MMacCHOCTH NP O0OpAIICHHH CKHCIOTAMUN
IIeI0YaMHU.

IpaMOTHOOOPAIIATHCICBEIECTBAMUBIIOBCE
JTHCBHOMKH3HHU,

-[IOHUMAaTh CMbICI U
HEO00X0IMMOCTHCOOIIOICHUSATIPEITUCAHUH, TIPE/T
JaraéMbIXBUHCTPYKLIHAX 110 UCIIOJIb30BAHUIO
JIEKapCTB,CPEACTBOBITOBON XUMUU U JIp.;
-BBINOJIHATD UCCIIEIOBAHUS 110
M3Y4YEHUIOCBONCTB,CIIOCOO0BIONTYYEHUANPACTIO3HABA
HUSIBELIECTB;
paboTaThCTEKCTaMUY4eOHUKAaNJOTIOTHUTEIbHOMINTE
paTypoii,clipaBOYHBIMUTA0INLIAMH, MIPOSIBIISITh
TOTOBHOCTb K
YBOXKEHUIOMHOWTOUKU3PEHUATIPUOOCYKACHUNPE3YIIb
TaTOBBBINOJHEHHON pabOTHI;
00BEKTHBHOOLIEHNBATbUH(DOPMALINIOOBEIIECTBAXUXU
MUYECKUXITPOLIECCaX, KPUTHUECKHOTHOCUTHCSIKIICEB]]
oHay4JHOMUHDOpMaIK,HEJOOPOCOBECTHOMPEKIIAME,
KacaroUeCcsICIONb30BaHUA PA3IMYHBIXBEIIECTB.
XapaKTePU30BATHBEIIECTBAIIOCOCTABY,CTPOE

HUIO U CBOMCTBaM,
YCTaHaBJIMBATHIIPUYHUHHO-CIIE/ICTBEHHbIE

CBSI3U

MEXyJaHHBIMUXAPAKTEPUCTUKAMHUBEILIECT

BQ;
COCTaBJISATBMOJIEKYJISIPHBIEUIIOJIHBICHOHHBICYPABHE
HUS 110 COKPAILIEHHBIM HOHHBIMYPABHEHUSIM;
-IIPOTHO3UPOBATH CIOCOOHOCTh

BEILECTBANPOSBIIATh OKHCIUTEIbHbIE
WJIMBOCCTAHOBUTEIbHBIE CBOMCTBA C
Y4E€TOMCTETIEHEMOKUCIIEHUSAAIEMEHTOB,BXOAAIINX
BErOCOCTAB;

COCTaBJISATbYPAaBHEHUS PEAKLIUA,COOTBETCTBY
IOLLMXIIOCIIEIOBATEIbHOCTUIIPEBPALICHUHE
OpraHMYECKHUXBEIECTBPA3INYHBIXKIIACCOB;
UCTOJIb30BATEIPHOOPETEHHBICKITIOUEBBIEKOMIIETEHI]
UUIPUBBIITOIHEHUUITPOEKTOBUYYEOHO-
UCCIIEIOBATENIbCKUX 33Jad II0 H3Y4YEHHUIOCBOWCTB,
croco00B MOJTy4eHHS U PACIO3HABAHUSBEILECTB;




Pazpen2.«IlepnoanyeckuiizakoHunepuognyeckasicucreMaxummueckuxdiementopl.U.Menne

JeeBa.CTpoeHHeBeNIECTBA»

BbInyCKHUKHAYYHTCH:

BBIHyCKHI/IKHOJIy‘II/ITBOSMO)KHOCTbHay
YUTHCHA:

KJIACCHU(UITUPOBATEXUMHUYCCKHEITIEMEHTBIHAMETAUTBI, H
€METaJlIbI,AIEMEHTHI,0KCUIBIUTUIPOKCUIBIKOTOPHIXaM
(hOTepHBL, HIMHEPTHBICIEMEHTHI(Ta3bl ) IJIT0OCO3HAHUSBA
YKHOCTHYITOPSAA0UYECHHOCTUHAYYHBIX3HAHU;
—packpsIBaTbCMbICIIEpHOANYEcKOT03akoHa/l. 1 1.Me
HCICCBA;

—OIUCHIBATh U XapaKTepU30BaTh
TaOMMYHYIO(POPMYIEPHOINYECKOUCUCTEMBIXUMUY
€CKUXDJIEMEHTOB;
—XapaKTEPU30BaATHCOCTABATOMHBIXSIIEpUpACTIPEIeTICHN
€4HCIIadIEKTPOHOBIOAIEKTPOHHBIMCIIOSIMATOMOBXUMU
YECKUXDIIEMEHTOBMAJIBIXTIEPHO,IOBIIEPHUOTUIECKONCHCT
€MBI,aTaKKEKAIUSIN KaJIbIIH;

—pa3nuyaTh BUJIbI XHMUUECKOU CBSI3H:
MOHHYIO,KOBAJICHTHYIO TIOJISIPHYIO,
KOBAJICHTHYIOHEMOJISIPHYIOUMETATUTMYECKYIO;
-M300paXKaTh FIECKTPOHHO-UOHHBIC
(hopMyIIBIBEIIECTB,00pa30BAHHBIXXUMUUECKIUMHUCBS3
SIMUPA3HOTOBHJIA;

—BBISIBJISITh 3aBUCUMOCTh CBOMCTB BEIIECTB OTCTPOEHUS
UX KPUCTALUTAYECKUX PEIIETOK:
HMOHHBIX,aATOMHBIX,MOJICKYJISIPHBIX,METAJNIMYECKUX;
—XapaKTepPU30BaTh XUMUYECKUE DJIEMEHTHI U
HXCOCIMHECHUS Ha OCHOBE MOJIOKECHHUS JIEMEHTOB
BIIEPUOIMYECKON CUCTEME U
0COOEHHOCTEHCTPOCHUSINXaTOMOB;
—OMUCHIBATOCHOBHBIEATANBLIOTKPBITHS . V1. Menaeneen
BIMITIEPUOINYECKOT03aKOHAUTIEPUOANYECKON  CUCTEMBI
XUMHYECKUX DJIEMEHTOB,)KU3Hb U MHOT000pa3HyIo
Hay4HYIO JIeATE€JIbHOCThYUYEHOTO;
—XapaKTEePU30BATbHAYYHOCHUMHUPOBO33PEHUECKOE3HAYE
HHE TIEPUOAUYECKOT0 3aKOHA UTIEPUOANYECKON
CHCTEeMBI XUMHYECKUX d1eMeHTOB/I. 1. MeHnaeneeBa;
—0CO3HaBaTh HAyYHbIE OTKPBITUA KaK
PE3yNbTaTATUTEIbHBIXHAOIIOIEHU,0TIFITOB, HAYYH

on

MOJIEMUKH,IPEOA0TIEHUATPYAHOCTEHMCOMHEHU .

-0CO3HaBaTh 3HAUCHHE
TEOPETUYECCKUX3HAHUUIATIPAKTUYECKOMIEST
TCIbHOCTHYECIIOBEKA,

-OIMCHIBATh H3YYCHHBIE OOBCKTHI
KaKCHCTEMBI, TIPUMEHSSIIOTMKYCUCTEMHOTOA
HaJIn3a;

MPUMEHSATH3HAHUS03AKOHOMEPHOCTAXIIEPH
OJIMYECKOM CHCTEMBI
XHUMHAYECKUXDIIEMEHTOB JIs1 OOBICHEHUS
WIIPEIBUACHUS CBOMCTB

KOHKPETHBIXBEIIECTB;
-pa3BUBaTh

MH(OPMAITMOHHYIOK
OMITETEHTHOCTh

MOCPEICTBOMYTITYOT

EHUS3HAHUHOOUCTOPUNCTAHOBIICHUAXUMHYEC
KOMHAYKH,e€0CHOBHBIXIIOHSA TN, IEPHOTUYECK
0T03aKOHAKaKOJHOTOU3BAKHEUIITUX3aKOHOBII

PHUPOIbL,aTaAKKEOCOBPEMEHHBIX 0 CTUKEHUSIX

HAYKHUUTEXHUKU.




Pa3nen3.«MHoroodpasuexuMnyecKuXpeakuuiny

BbInyCKHUKHAYYHTCH:

BLI]IyCKHI/IKHOJIy‘II/ITBOfiMO)KHOCTLHay
YUTHCHA:

-00BACHATHCYTHhXUMHYECKUXITPOIIECCOBUUX
MPUHIUTNHATIBHOE OTJINYHE OT(HPU3NIECKHX;
Ha3bIBAThIIPU3HAKUNYCIOBUSAIPOTEKAHUAXUMUY
€CKUXPEAKIINIA;
-yCTaHaBJIUBATh

MIPUHA/IIEKHOCTHXUMUYECKO
HpeaKkIMMKOIPeIeIIEHHOMYTHUITYIIO0THOMYHU3KIIac
CU(UKALMOHHBIXIIPU3HAKOB: 1) Mo wyucily u
COCTaBYy
HCXOHBIXBEIIECTBUIIPOIYKTOBPEAKIINU(PEAKIITT
COEJIMHEHU S, PA3I0KEHN S, 3aMEICHUSIMOOMEHA);2)
MTOBBI/IEJIEHUIOMIIUIIOTJIOIEHU IO

TEIUIOTHI

(peaKkIMuIK30 TEPMUYECKUEH
SHIOTEPMHUUECKHE );3 )TON3MEHEHUIOCTETIEHEHOKH
CIIEHUSXUMHYECKUX SJIEMEHTOB

(peaKkIMuOKUCINTETHHO-
BOCCTaHOBUTEJbHBIE);4)I000PAaTUMOCTH
nporiecca (peakiuy 00paTUMBICHHEOOPAaTHUMBIE);
-Ha3bIBaTh (DAKTOPBI, BIUSIOLIUE HA
CKOPOCTbXUMUYECKUXPEAKIHIL;
-Ha3bIBaTh (DAKTOPBI, BIUAIOLIUE
HacMELCHUEXUMHUYECKOTOPaBHOBECHS,;
-COCTaBJIATbYPAaBHEHUS
JIEKTPOIUTUYECKO AN CCOLUALIMUKUCIIOT, IeJIoue
W,CONEH;I0NIHBIE W COKpPALEHHbIC  HOHHBIE
ypaBHEHUSpEAKIUH oOMeHa; ypaBHEHUs
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIXPEAKIIUI;
-IIPOTHO3UPOBATH MPOTYKTHI
XUMUYECKUXpeaKuiinoopmynam/Ha3BaHUSIMUC
XOJHBIXBEIIECTB;0NPEAEIATbUCXOHBIEBEIIECTBA
1o opmynaM/Ha3BaHUAM IPOJTYKTOBPEAKIIMHU;-
OCTaBJIATh YPABHEHUS
PEaKIMii,COOTBETCTBYIOLINX
MIOCJIEI0BATEIbHOCTH(«LENOUKE)) MPEeBpaLCHUN
HEOPraHN4eCKUXBELIECTBPA3INYHBIXKIIACCOB;
-BBISIBJIATH B IIPOLIECCE
SKCIEPUMEHTAIIPU3HAKH,
CBUJETEILCTBYIOLINE
ONPOTEKaHUMXUMUYECKONPEAKINY;
-IIPUTOTOBJISITH PACTBOPBI C
OIIPEIETICHHOMMACCOBOMA0IEHPACTBOPEHHOT OB
€I1lECTBA;
-OIPENENATh XapaKTep Cpebl
BO/JJHBIXPACTBOPOBKHUCIOTULIEIOUYEUTTON3MEHEHU
FOOKPAaCKUUHINKATOPOB;
-IIPOBOIUTHKAYECTBEHHBIEPEAKIINH,
MTOATBEPKNAIOLEHAIINYMEBBOAHBIX

COCTaBJIATBMOJIEKYJISIPHBICUIIOJIHBIEHOHHBICYPABHE
HUS 110 COKPAIEHHBIM HOHHBIMYPABHEHUSIM,;
IIPUBOAUTHIPUMEPBIPEAKIIUUIIOTBEPK A0 ITUXCYIL]
€CTBOBAHMEB3aMMOCBI3UMEKy OCHOBHBIMU
KJIACCaMU HEOPTraHMYECKUXBEILECTB;
-IIPOrHO3UPOBATH pe3ysbTaThl
B3aUMOACHCTBUAPAZINIHBIX ¢dakTopoB Ha
MU3MEHEHUE CKOPOCTUXUMUYECKUXPEAKIUI;
-IIPOTHO3UPOBATh PE3YNIbTATHI
B3alMO/JICHCTBUSAPA3NNYHBIX (PAKTOPOB HA
CMELIEHUEXUMUYECKOTOPABHOBECHSI;




PacTBOPAXBCIICCTBOTACIIbHBIXKATHOHOBUAHNO
HOB.

Pasznend.«MHoroo6pasue BeuecTn»

BLIHyCKHI/IKHay‘{HTCH: BbIHyCKHI/IKHOJ'ly‘{I/ITBOElMO)KHOCTbHay
YUTHCA:
-OIpCaAciATh -IIPOTHO3UPOBATH XUMHWYCCKHEC

IIPUHAUIC)KHOCTBHEOPTAHUYECKHUX BEILIECTB K
OJIHOMY M3U3Y4YE€HHBIX KJIACCOB/TPYIIIL:
METaJUIbI
MHEMETAIIIIBL,0KCH/IBI,0 CHOBAHUS, KU CIIOTHI,COJI
u;

-COCTaBIATH(HOPMYJIbI
BCIICCTBIIOMXHA3BaHUAM,
OoNpCACIIATbBAICHTHOCTEUCTCIICHBOKUC
JICHUSDJIEMEHTOBBBEIIECTBAX;

COCTaBJIATH(POPMYIBIHEOPTAHUIECKUXCOCTMHECHN
WIMOBAJICHTHOCTAMUCTECHIMOKHUCICHUSAIEMEHT
OB,aTaK)Ke3apsIaMHOHOB, yKa3aHHBIMBTAOIHUIIEpA
CTBOPHUMOCTHUKHCIIOT,0CHOBAHUH,COJIEH;
-00BSACHSITH 3aKOHOMEPHOCTH
M3MEHEHUSA(PU3NIECKUX U XUMHIECKUX CBOMCTB
MPOCTHIX BEIIECTB METAINIOB U HEMETAJIOB) U
HXBBICIINX OKCUJIOB,
00pa30BaHHBIXAJIEMEHTAMHUBTOPOTOUTPETHETOTI
€pHUOJIOB;
Ha3bIBaThOOIMEXUMHUYECKUECBOUCTBA, XapaK
TEpHBIE JIJIs1 TPYIII OKCHUIOB:KUCIOTHBIX,
OCHOBHBIX,aM(OTEPHBIX;

—Ha3bIBaTh OOIINE XUMHUYECCKUE
CBOMCTBa,XapakTepHbIC ISl KaXKA0T0 U3
KJIACCOBHEOPIraHUYECKUX BEIIECTB:
KHUCJIOT,0CHOBAHUM,COJICH;
—IPUBOJUTHIIPUMEPHIPEAKIUNA, 10 ITBEPK IAFOIITH
X XUMHUYECKHE
CBOMCTBAHEOPIaHUYECKUXBEIIECTB:0KCUIOB,KHC
JIOT,0CHOBAHUMNHU COJIEH;
—OMpeAeAThBEIIECTBO-OKUCIUTENb NBEILIECTBO-
BOCCTAaHOBUTEJIbBOKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIXPEAKIIMSIX;

—COCTaBJISATh OKHCIIUTEIBHO-
BOCCTaHOBUTEIbHBIHOATAHC(ATITU3YdEHHBIXPEAK
M) 10 TPEUIOKEHHBIM CXeMaMpeaKIIuii;
—IMPOBOIUTH TAOOPATOPHBIE
OTIBITHI,TIOITBEPK QIO EXUMUYECKUECBOC
TBa

OCHOBHBIXKJIACCOBHEOPraHUYECKUXBEII]

€CTB;

CBOMCTBABEIIECTBHAOCHOBEUXCOCTABAUCTPOEH

us;

-IIPOTHO3UPOBATHCIIOCOOHOCTHBEIIECTBANIPOSIBIATh
OKHUCITUTEIIbHBIC
WJIMBOCCTAaHOBHUTEIHHBIECBOUCT

BACy4E€TOMCTENEHEUOKNCICHHUAIEMEHTOB,BXOISIIH

XBEroCOCTaB;

-BBISIBJISITH CYIIECTBOBAHUE

T€HETUYECKOWB3aUMOCBS3H MEX/Ty BEIIIECTBAMH B

PALY:IPOCTOEBEIECTBO—OKCHI—THIPOKCUI—

COJIb;

-XapaKkTepu30BaTh 0COOBIE

CBOMCTBAKOHIEHTPUPOBAHHBIXCEPHOMUA30 THOMKHCIT

OT;

-IIPUBOJIUTH NTPUMEPHI YPABHEHU I

peaKIMii,JIeKaluX B OCHOBE MMPOMBILIIEHHBIX

CIIOCOOOBIIOTYYEHHUSI aMMUaKa, CEPHOM KUCIIOTHI,

YyTr'yHAuCTalH;

-OMUCHIBaTh (PU3NYECKHE U

XUMHUYECKUETTPOLECCHL, IBISIOUIUECAYACTBIOKPYTO

BOPOTABEIIECTBBIIPUPO/IE;

-OpraHu30BbIBATh, IPOBOJIUTH

YYEHHUYECKUEITPOECKTHIIIOUCCIEOBAHUIOCBOMCTBBE

LIECTB,UMEIOIINXBAKHOECITPAKTUYECKOE3HAUCHHE.




—IIPOBOIUTHIA00PATOPHBICOTBITHIIIOTIONTYYCHHION
cOOMPaHUIOTa3000pa3HBIXBEIIECTB:  BOJOPOJA,
KHCJIOpOa,
YIIIEKUCIIOTOra3a,aMMHUaKa;COCTaBISAThypaBHEHHUS
COOTBETCTBYIOLIUXPEAKIIUH.

1. JInuHoCcTHBIepe3yabTaThIIsIKAKAOTOKIaccaypoBHs1O00O

1.1. Tuunocmuwreona8xnacca:
[TOHUMAaTh:0CHOBHBIEUCTOPUUECKHECOOBITH S, CBA3aHHBIECPA3BUTHEMXUMUUHOOIIIECTBA;I0OCTHKEHUS
BOOJIACTUXUMHUHUUKYIIBTYPHBIETPAAUIIMH(BUYACTHOCTH, HAYYHBIETPA UK ) CBOCHCTPaHbI;001IIEMUPOB
bIEIOCTHKEHUBOOIACTUXUMHU N ;0CHOBBI3IOPOBOI000pa3aKU3HU;TPaBUIIANIOBEICHUSIBUPE3BbI YA H
BIXCUTYaLUSX,CBI3aHHBIX C BO3JICHCTBUEM pAa3jMYHBIX BEIECTB; COLUAIbHYI0 3HAUMMOCTh H
coziepkanuenpodeccuii, cBsI3aHHBIX C XUMHEH; OCHOBHBIE IpaBa U OOS3aHHOCTH I'pakKJaHUHA (B
TOMYHCIIEYJallerocs),CBA3aHHbIECIINYHOCTHBIM, TPO(eCcCHOHATbHBIMIKU3HEHHBIMCAaMOOTIPEIEJIEH
MEM;UCIBITHIBATh: YyBCTBOTOPIOCTH3APOCCUICKYIOXUMUYECKYIOHAYK YN yBaXKEHUEKHCTOPUHEEPA3BU
THUS;YBOKCHUCUTIPUHATHEIOCTIDKEHUHXUMHUMB MHUpPE; YBaXEHHE K OKpYXKaromuMm (ydalumcs,
YUUTENSIM, POAUTENSAM U JIp.) — YMEThCIIYIIATh U CHBIIIATh MapTHEepa, IPU3HaBaTh MIPABO KaXKJIOTO
Ha cOOCTBEHHOE MHEHUE
UIIPUHUMATHPEIICHUSICYYETOMIO3UIIBCEXy4aCTHUKOB;CaMOYBaKeHUEUIMOIIMOHAIILHO -
MI0JIOKUTEIbHOCOTHOLIICHUEKCEOE;
0CO3HaBaTh:'OTOBHOCTh(MIMHETOTOBHOCTB)KCAMOCTOSATEIbHBIMIOCTYTKaMUAEH CTBUSM, IPHHITHIOO
TBETCTBEHHOCTU3aUXPE3YyIbTAaThl;'OTOBHOCTh(UIMHETOTOBHOCTb ) OTKPBITOBBIPAXKATbHOTCTAUBATHCB
OIOTO3UIUIOMKPUTUIHOOTHOCUTHCSIKCBOUMIIOCTYIIKAM;

1.2/Iuynocmusieona9xknacca:

-B IIEHHOCTHO-OPHEHTAIIMOHHOW  cdepe —  YyBCTBO TOPIOCTH 332  POCCHHUCKYIO
XUMHUYECKYIOHAYKY,I'YMaHU3M,0THOIIICHHEK TPYAY,LEIeyCTPEMICHHOCTS;

-bopMHpOBaHHE  IIEHHOCTH 3I0POBOTO n 0e3011aCHOro obpaza  JKHU3HM;yCBOCHHE
MPaBUJIMHIUBUIYAIbHOTO W KOJUISKTMBHOTO  OE€301IaCHOTO TIOBEACHUS B  UYPE3BBIYANHBIX
CUTYAIMIX, yTPOKAIOUTUXKU3HU U3I0POBBIO JIIOJIEH;

-BTpyAOBoiichepe —
TOTOBHOCTHKOCO3HAHHOMYBBIOOPYAaIbHEUIIICHOOPa30BaTEILHONTPACKTOPHH;
-B  MO3HABATECIbHON (KOTHUTHBHOHM, WHTEIUICKTyalbHOH) cdepe — yMEHHE YIpaBisTh

CBOCUINO3HABATEIbHOMACITEILHOCTRIO.

q)OpMI/IpOBaHI/ICOCHOBBKOHOFHHGCKOﬁKYHBTypBI, COOTBeTCTBYIOH_IeﬁCOBpeMCHHOMYYPOBHI-OBKOHOFI/I‘l
CCKOT'OMBINJICHUS, PaA3BUTHCO HBITa3KOHOFI/I‘IGCKI/IOpI/IeHTI/IpOBaHHOﬁ

'pe(l)HeKCI/IBHO -OOCHOYHO fIPIHp AKTHUYCCKO ﬁHeHTeHBHOCTI/IB)KI/I3HCHHBIXCI/ITyaLII/ISIX;

2. MeTanpeaMeTHblepe3yIbTaThLLIAKAKI0TOKIaccaypoBHs1Q0O0:

2.1 Memanpeomemnuvie8knacc:

PerynsatuBHei€:
. CaMOCTOSATEIbHOOOHAPYKUBATHEU(OPMYIINPOBATHYyUEOHYIONPOOIEMY,0NpEAeIAThIIET
bYy4eOHO 1A TENbHOCTH;




o BbIIBUT'aTb BEPCUUN PCIICHUS HpO6JI€MBI, 0CO3HaBaTh KOHCYHBII pe3yJIbTaT,BBI6I/IpaTB
U3 NPCAJIOKCHHBIX U UCKATh CAMOCTOATCIIbBHOCPCACTBA JOCTUKCHUALCIIN

° COCTaBJIATH(MHIUBU1YaIbHOWINB TPYIIIE)IJIAHPEIICHUSTIPOOIEMBI;

° pabotas 1TO TIaHy, CBepATh CBOM  JCWCTBUSA C  I1eNbI0O M, TpHU
HE00X0IMMOCTH,UCTIPABIIATHOIINOKHA CAaMOCTOSTENBHO;

. B ayanore c y4uTEIEM COBEPILECHCTBOBATh CaMOCTOATEJILHO
BBIPa0OTaHHBICKPUTEPUUOLICHKH.

[To3HaBaTeNnbHEIE:
. .aHAJIM3UPOBATh,CPABHUBATH,KIIACCU(DUITUPOBATEHO000MATH(DAK TN BICHHS. BRISBIT
SITBIIPUYUHBI UCIIEICTBUS TPOCTHIXSIBJICHUH.
. OCYIIECTBJISITh ~ CPaBHEHHWE,  KIACCHU(UKAIUIO,  CaMOCTOSTEIHHO
BBIOMPASIO CHOBAHUSIMKPUTE PUHIITYKA3aHHBIXJIOTUIECKUXOTIEPALTHIA;
. CTPOUTHIOTHYECKOEPACCYK/IEHNE, BKITFOYAIOIECyCTAHOBICHHUSTIPUUUHHO -
CJIeICTBEHHBIXCBS3EH.
. CO3/IaBaTh  CXEMaTUYECKHE MOJEIH  C  BBIACIICHUEM
CYIIIECTBEHHBIXXAPaKTEPUCTUKOOBEKTA.
. COCTaBJISITHTE3UCHI, PA3TMNIHBICBHIBITIIIAHOB (ITPOCTHIX,CIIOKHBIXH T.11.).
° peoOpa3oBIBATHMHGOPMAITMION30,THOTOBHIaBAPYT O (TAOIUITYBTEKCTHIIP. ).
. YyMETh  ONpPENesiTh  BO3MOXXHBIE  HCTOYHMKH  HEOOXOIUMBIX
CBEJICHUH,TPOU3BOIUTHIIONCKUH(OPMAITNH,aHATTHM3UPOBATHHOIICHUBATHEEI0OCTOBEPH
OCTb.
KoMMyHUKaTUBHBIE:!

-CaMOCTOSITeJIbHO OPraHN30BBIBATH YU€OHOE B3aMMO/ICHCTBHE B IrpyMIe (ONpeaesiTh
oOuruereny,pacnpeneis Thpoid, JOTOBAPUBATHCS APYTCAPYTOMHUT. 1.).

2.2 Memanpeomemnuvie9xknacc:
PerynsaruBHbIe:

OTIPEIENIATHIIENIBYUCOHO M IES TEILHOCTUCTIOMOIIIBIOYIUTENIST
CaMOCTOSITENILHO,HCKAThCPEICTBACEOCYIECTRIICHHS, PA00TAsIIONIIaHY, CBEPATHCBOUICHCTBUSCIIEND
FOMITPUHEO0OX0IMMOCTHHCIIPABIISATHOIHOKACIIOMOIIIBIO Y IHTEISIHCAMOCTOSATEIBHO;

OTIPEeIATh BU/IBI KJ1acCU(pUKAUU (ecTecTBEHHYIO u
HCKYCCTBEHHYIO);0CYLIECTBISATHIIPIMOEICTyKTUBHOEI0KA3aTEIbCTBO.
[To3HaBaTenbHbIE!

COCT&BJ’IHTLaHHOTaI_II/IIOTeKCTa;CO3I[8.BaTBMO,I[eJ'II/ICBBII[GJ'IGHI/IGMCYIJ_IGCTBeHHBIXXapaKTCpI/ICTI/IKO6
BCKTAUIIPCACTABIICHUCMUXBIIPOCTPAHCTBCHHO 'FpaQ)quCKOﬁHHHSHaKOBO'CHMBOHquCKOﬁ(I)OpMe;

KoMMyHUKaTHBHBIE!

-CIIOCOOHOCTBKCOTPYITHUUECTBYMKOMMYHHKAIIUH;
-CIIOCOOHOCTHKPEIICHUIOINYHOCTHOMCOLIMAIbHO3HAYMMBIXITPOOIEMUBOIUIOIIEHUIOHAN ICHHBIXPELIEHU I
BIIPAKTHKY

-CIIOCOOHOCTHKCAMOOPTaHU3AIMH,CaMOPETYIISILIUUU PEDIEKCHH.

3. IlpeamMeTHBIEPE3YAbTATHIIAKAXKIOI0 KIaccaypoBHaAOOO:



3.1Yuyenuk8Kiaacca

HAY4YIMTCH:

MOJYYUMTBO3MOKHOCTbHAYYUTHCH:

XapaKTepU30BaThOCHOBHBIEMETO IBITIO3H
aHMA: HaOIIONEHUE,

M3MEpEHUE,IKCTICPUMEHT;
OTIMCHIBATHCBOMCTBATBEPIBIX, KU IKUX,[a30
00pa3HbIX BEIIECTB, BBIACIISS
MXCYIIECTBCHHBICTIPU3HAKHY;

PacKpBIBaTh CMBICIT OCHOBHBIX
XUMHYECKUXTTIOHITHH(ATOM), KMOJICKYJIa), K XHMH
YECKUIDIIEMEHTY, «ITPOCTOE BEIIECTBOY,
«CJI0’)KHOEBEIIECTBOY, «BAIICHTHOCTHY,
«XUMUYECKASIPEAKITHS», UCIIOIB3Yys 3HAKOBYIO
CUCTEeMYXHMHH;
pa3IMYaTbXUMHYCCKHCH(DU3NICCKUESBIIC

HUS,
Ha3bIBATHXUMHYCCKAEIIEMEHTHI,
OTIPEICNIATHCOCTAB
BeIECTBIOMX(OPMYJIaM;Ha3bIBATh TTPU3HAKU U
YCIIOBHUS MPOTEKAHUSIXUMUICCKIXPEAKIIHIA,
BBISIBJISTH IPU3HAKH, CBHJICTEIIHCTBYIOIINE
OTIPOTEKAHUH XUMUYCCKON PEaKIiu
MIPHUBBITIOTHEHUUXUMUYECKOTOOTTBITA;COOITI0IATh
MpaBUIIa0E€30MaCHONPAOO THITPUTIPOBEACHUHOTIBI
TOB;

MOJIL30BAThCS JTA0OPATOPHBIM
000pyI0BaHUEMHITOCYIOH;

BBIYUCIIATH OTHOCUTEILHYIO MOJICKYJISIPHYIO
MUMOJISIPHYFOMACCHI BEIIECTB;

BBIYUCIIATH MAaCCOBYIO JOJTEO
XHUMHUYECKOTORIIEMEHTa TI0 (hopMyIie
COCIIMHEHUS;XapaKTepH30BaTh(PU3NICCKHEUXUM
MYECKHUECBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOA
WBOJIOPOJIA;

PacKpbIBaTh CMBICI TOHSTHUS
«PacTBOP»;BBIYUCISATHMACCOBYIOIOIIOPACTBOPE
HHOTOBEIIIECTBABPACTBOPE;

MPUTOTOBIISATH PACTBOPEHI C
OTIpEIeIICHHOMMAaCCOBOMI0JICHPACTBOPEHHOTOB
€IecTBa;

UCTIOJIb30BATHIIPUOOPETEHHBIC3HAHHS TSI
KOJIOTHYECKUTPAMOTHOTOTIOBEICHUSBOKPY
JKarouencpee;

-HCII0JIb30BAaTh
IPUOOPETEHHBIEKIIIOUEBBIEKOMIIETEHLIUUIIP
UBBIIIOJHEHUUIIPOEKTOBUYUEOHO-
UCCJIEIOBATENBbCKUX 3aa4 110
U3YYE€HUIOCBOWCTB, CIOCOO0B MOJTyYEHUS
MPACIIO3HAaBAHUSBEIECTB;
00BEKTUBHOOIICHMBATEUH(POPMAITUIOOBEIIIE
CTBaXUXUMHUYECKUXIIPOLIECCaX;
-KpPUTHYECKUOTHOCUTHCS
KIICEeBJIOHAYYHOWHHpOopMaLnu,He00pocoBe
CTHOMpeKIaMeBCPEICTBAXMACCOBOMMH(DOPM
arum,
0CO3HaBaTh3HAUYEHUETEOPETUUECKUX3HAH

HUH 110 XUMHH JUIA
MPAKTHYECKON eI TEIbHOCTUYEIOBEKA;
-[IOHUMAaTh HEOO0XOAUMOCTh
coOoAeHUSNIPE AN CAHNN, [TpeIIaraéMbIXBU
HCTPYKIUSAXIIOUCIIOIb30BAHUIONIEKAPCTB,CPE]
CTBOBITOBOMXUMUUH JIP.

3.2Y4uenuk9kiaacca




HAY4YMTCH:

MOJIYYUMTBO3MOKHOCTbHAYYUTHCH:

KCII0JIb30BAThIIPUXAPAKTEPUCTUKETIPE
BpallleHU} BEIIECTBIIOHATHUSA:

«XUMHYECKast

PEeaAKIIH», «PEAKITUNCOCTUHEHU S, KPEAKIIMUPA3IIOK
SHUS,

«PpeaKIMuOoOMEHa, PEAKITTU3AMEIIICHUS,
«pEAKUMUHEUTPATIU3ALUNY,
«OK30TEPMUYECKUCPEAKITHI,
«OHJIOTEPMHUYECKUEPEAKIIUN,
«00OpaTUMBIEpEAKIINNY, KHEOOPATUMBIEPEAKITUN,
«OKHUCIIUTEIbHO-
BOCCTaHOBUTEILHBIEPEAKITUN Y, KTOMOT'Ee
HHBIEPEAKIIUN,

«TeTepPOTCHHBIEPEAKITUNY, KKATATUTHYECKHEPEAKITUN
», KHEKATATMTUYECKUEPEAKITUN,
«Ter0BOHIG(HEeKTXMMUYECKOUPEaKIIUN,
«CKOPOCTbXUMUYECKOUPEAKITHI,

«KaTaJIu3aTop»;

-XapaKTepU30BaTh XUMHYECKHE HIEMEHTHI 1—3-T0
MEePUOJIOB M0 UX NOJI0KeHUI0 Bl lepuoanueckoi
cUCTEME
xumudeckuxaneMmenToB/[.M1.MenaeneeBa: xumMmmdec
KUH3HAK,TOPSIAKOBBIMHOMED, TIEPUO I, TPYIIIA, IO ATP
yIrma, OTHOCUTENIbHASI aTOMHAsI
Macca,cTpoeHrearoma(3apaasapa, YucIonpoTOHOB
HMHEHTPOHOBBSAPE,00111eeUnCI03IEKTPOHOB, pactp
€/1eJICHUE3IEKTPOHOBIIOAJIEKTPOHHBIMCIIOSNM, ITPOC
TOEBEIIECTBO,popMyia,Ha3BaHUEUTUIIBBICILIETO
OKCHJAAUTUAPOKCHUIA,IETYIEr0BOIOPOHOTOCOETN
HEHUsI (JIJ11 HEMETAIIOB));
XapaKTepU30BaTHOOIIMEXUMUYECKHECBOMCT
BaaM(OTEPHBIXOKCUIOBUT UPOKCUIOB;
-IIPUBOJUTDH IPUMEPHI

peaxuil, o ATBEPK JAIOINXXUMUYECKUECBOI
cTBaaM(pOTEPHBIXOKCHIOBUTUAPOKCHJIOB;
-1aBaThXapaKTePUCTUKYXUMUYECKUXPEAKITUNTIO
YUCIIY U COCTaBY UCXO/IHBIX BEIIECTB UITPOYKTOB
peaxiuu; TermmoBoMy 3P PeKTy;HapaBICHUIO
MPOTEKAHUS
peaKLMN;U3MEHEHUIOCTEIIEHEUOKUCIICHUSDIIEMEHT
OB;arperaTHOMYCOCTOSIHUIOMCXOTHBIXBEILIECTB;y4ya
CTUIOKATaJIN3aToPA;

0O0BSACHATEUIIPUBO TUTHIIPUMEPHIBIUSHUSIHEKOTOP
bIX(haKTOPOB(MIPUPOAAPEArUPYIOLTUXBEIIECTB,KOH
LIEHTPaLMsBEIIECTB,1aBJICHHE, TEMIIEpaTypa,
KaTaan3aTop,I0OBEPXHOCTbCOMPUKOCHOBEHUS

00BSACHATHIIPUPOTYHCIIOCOOBIO0PA30B
AHUSAXUMHUYECKOMCBA3H: KOBAJIEHTHON (IIOJISIPH
OM,HENOJIAPHON ), HOHHON,  METALTUYECKOM,
BOJIOPOJIHOM
CLEJIBIOOIPEACIICHUIXUMUYECKOMAKTUBHOCTH
BEILECTB;

yCTaHaBJIUBATh MPUYUHHO-
CJIEICTBEHHBIECBA3UMEKAYCTPOCHHEMATOMOB
XUMHUYECKAXIIEMEHTOBUIIEPUOINYECKUMU3M
€HEHNEMCBOVCTBXUMHUYECKUXDIIEMEHTOBUHUXC
OCMHEHUNBCOOTBETCTBUUCIIONOKEHUEMXUM
NYECKUXDIIEMEHTOBBIIEPHOINYECKOUCUCTEME;
yCTaHaBJIMBATh MPUYUHHO-
CJIEICTBEHHBIECBA3UMEXKIYCTPOCHHEMATOMA,
XUMHUYECKONCBS3bI0, THIIOMKPUCTAININYECKON
PelIeTKUMETAJUIOBUMXCOETUHEHUH, UXO0IINM
U(U3NYECKUMUUXUMHYECKUMUCBONCTBAMU;

MIPOBOAMTHPACUYCTHIHAO CHOBEXUMHUYCCKUX
bopMynrypaBHEHUIPEAKITNNA : HAX0KICHHEMO
JEKYASIPHOUDOPMYITBIOPTraHUYECKOTOBEIECT
BaIl0ErorIOTHOCTUMMACCOBBIMAOISIMAIIEMEHT
OB, BXOJISINX B €ero COCTaB,
WIMIIONPOYKTaMCIOPaHUsI;paCYEThIMACCOBO
110,11 (MacChl ) XUMHYECKOTOCOCTMHEHUSIBCME
cHu;pacdeThIMacchl(00BbeMa,KOJTNIECTBABEIIEC
TBAa)MPOYKTOBPEAKIIUH,ECIINOTHOU3BELIECTB
JTAaHOBU3OBITKE(MMEETIIPUMECH );pacueThIMACC
OBOMMITNOOBEMHONJOTUBBIXOIAIIPOIyKTapea
KIUUOTTEOPETUYECKUBO3MOKHOTO;pacUEThITE
10BOr03 ¢ (heKTapeakInu;pacieThlo0bEeMHBIX
OTHOIICHUMTa30 BIPUXUMUUECKUXPEAKIIHUIX ;P
acyeThIMacChl(00beMa,KOJIMYECTBABEIIECTBA)
POYKTapEaKIuu,eCcIn0THON3BEIIECTBAAHOB
BUJIEPACTBOPACOIIPEICIIEHHOIIMACcCCOBOII0IE
HpacTBOPEHHOTOBEIIECTBA;
000CHOBHIBATH

IMPAaKTHUYCCKOC




pearupyroruxBeeCTB)HACKOPOCTEXUMUYECKUXPEa
KITHH;

-HaOIIOAaTh U OTMIMCHIBATH YPABHEHUS
peaKuMiMeERy BELIECTBAMU C
MMOMOIIBIOECTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO)
SI3BIKAUSI3bIKAaXUMUH;

-IIPOBOJIUTH OTIBITHI,

MO ITBEPIK IAIOIIMEXUMUYECKHE
CBOHMCTBaaM(pOTEPHBIXOKCHIOBUTHIPOKCH]IOB;3aB
HMCHUMOCTbCKOPOCTUXUMHYECKONPEAKITUNOTPAZITNY
HBIX()aKTOPOB(ITPUPOIaApEarupyONINXBEIIECTB,KO
HIICHTPAIMSBEIIECTB,/1aBJICHUE, TEMIIepaTypa,KaTa
U3aTop,
MTOBEPXHOCTHCOMPUKOCHOBEHUSIPEAT U PYIOIIAXBEIIT
€CTB)

WCIIOJIb30BATHIIPUXAPAKTEPUCTHKEMETAILIO
BUMXCOEIUHEHUHTIOHATHS :

«METAILITBDY, «PATAKTUBHOCTUMETAJLIIOB,
«IIIEITOYHBIE

METAJLIBI», (IIEJIOYHO3eMETbHBIEMETAIIIBI), HCIIOIb3
OBaThUXIPHUXA-PAKTEPUCTUKEMETAIIIIOB;
-1aBaThXapaKTePUCTUKYXUMHUECKIXDJIEMEHTOB-
METaJUTOB(IIEIOYHBIXMETAIIJIOB,MarHU S, KaJIbITH,
ATFOMUHUS, JKeJie3a) 1o
uxnojoxxeHutoBllepronueckoiicucreMexumMuyec
kuxanemeHToB/[.11.MenaeneeBa(XxuMuIeCKHit3HaK,
MOPAIKOBBITHOMEP,TEPUOI, TPYIIA, TOArPYIIA,0T
HOCHUTEbHAsaTOMHasMacca,CTpoeHrueaToMa(3apsi
SIIPa, YU CIIONTPOTOHOBUHEUTPOHOBBSIPE,0011I€CUnC
JIOBJIEKTPOHOB, PACTIPEICTICHUEIICKTPOHOBIIOAIEKT
POHHBIMCIJIOSIM ),ITPOCTOEBEIECTBO,(hOpMYyIIa, Ha3Ba
HUCHUTUIBBICIIETOOKCHIAUTUIPOKCHUIA);
Ha3bIBaThCOCIUHECHUAMETAIIOBUCOCTABIATEUX(
OPMYJIBIIIOHA3BaHUIO;

-XapaKTepU30BaTh CTPOCHUE,
o0muePpru3nIEeCKUENXUMHUYECKHUECBONCTBAIIPOCTHIX
BEIIIECTB-METAJIJIOB;
00BSICHATH3aBUCUMOCTHCBONCTB(MITHIIPEICKA3bI
BaTh CBOMCTBA)XUMHYECKUXDJIEMEHTOB-
METaJUIOB(paanyCc,METAIITINYECKUECBOMCTBAYIE
MEHTOB,0KHCIUTEIHHO-
BOCCTaHOBUTEJIHHBIECBOICTBAdIEMEHTOB)HOOpa
3YEMBIXUMHUCOETUHEHHUH (KHCIIOTHO-OCHOBHBIE
CBOMCTBABBICIINXOKCUIOBUTUIPOKCUIOB,0KUCI
HUTCIHLHO-BOCCTAHOBUTCIILHEIC
cBoiicTBa)oTnonoxeHusBl leproandeckoricucre
MexXuMHu4ecKkuxa3iaeMeHToB /. 1.

UCII0JIb30BAHUE
HEOPraHUYeCKUXB
€IIEeCTBUUXPEAKIUHBIIPOMBIIICHHOCTHH
OBITY;
-BBIJIBUTaTh u
POBEPATHIKCIIEPUMEH

TaJII)HOFI/IHOTG3I>IOXI/IMI/I‘-IGCKI/IXCBOﬁCTB&XBCHI
GCTBHaOCHOBGI/IXCOCTaBaI/ICTpOGHI/Iﬂ,I/IXCHOCO6
HOCTI/IBCTYHaTI)BXI/IMI/I‘-IeCKI/IepeaKIII/II/I,OxapaK
Tepel/IHpOILYKTaXpaBJH/I‘-IHI)IXXI/IMI/I‘-IeCKI/IXpeaK
LM




Menneneena;
OTIMCHIBATHOOIIMEXUMUIECKIECBOMCTBAMETAIIIOB
CIIOMOIIIBIOECTECTBEHHOTO(PYCCKOTO HITU
POAHOTO) S3bIKA U SI3bIKAXUMUU,
-OIKUCHIBAThXUMUYCCKHUECBOMCTBACIIO YHBIXH
IEJIOYHO3EMEITHHBIX METAJIIOB, &
TaK)KCATIOMUHUS U JKeJie3a ¥ UX COCIMHCHHIMA
«MOMOIIBIOECTECTBEHHOTO(PYCCKOTOMIUPOIHOTO)
SI3BIKAMSI3bIKAXUMUU;
-BBITOJIHSTh,HA0JF0IaThUOTICHIBATE XUMHYECKU T
IKCMIEPUMEHTHOPACTIO3HABAHUIOBAKHEUIITUXKATHOH
OBMETAJIJIOB,'UIPOKCH/I-HOHOB;
-3KCIIEPUMEHTATLHO UCCIICIOBATh
CBOMCTBAMETAJIJIOB I MX COCIMHCHUIM,
peIIaThIKCIIePUMEHTATLHBIC3a1a9UTIOTEME
«MeTamiey;

-ONAChIBATh ~ XUMHUYECKHH  JKCIIEPUMEHT
CTIIOMOIIIBIO €CTECTBEHHOTO (pycckoro
WJIHPOJTHOTO )I3bIKAUI3bIKAXHMHH,

-TIPOBOJIUTH PACUYETHI IO XUMHYECKUM(OpMyTam

1 ypaBHEHUSAM

peaKIui, IPOTEKAIONUXCYIACTHEMMETAITIOBUMXC
OE€IMHEHUI.

-71aBaTh XapaKTePUCTUKY XUMHUYECKUXDIIEMEHTOB-
HEMeTaJlIoB (BOAOPO/a, raloreHOB,KUCIOPO/a,
cepsl, a3ota, ocdopa,

yriaepoja,KpeMHus )onxmnosoxenutosl lepuonnyec
KOU crucreMe
xumudeckuxdneMenToB/l.M1.MenneneeBa(xummuiec
KHUI3HAK, TOPSAIKOBBIHOMED, IEPHO I, TPYIIIa, IO
yIIa,0 THOCUTEIbHAsaTOMHAsIMAacca,CTPOCHUEATOM
a(3apsaapa, YucI0IPOTOHOBUHEHTPOHOBBSAPE,00
IIEEUNCII0AIEKTPOHOB, paclpeiecHue
AJIEKTPOHOB
MO3JIEKTPOHHBIMCIIOSNM ), IPOCTOEBENIECTBO,POPMYIT
a,Ha3BaHUEUTHUIIBBICIIETOOKCHIAaUTHIPOKCH 1A, hop
MyJllauXapakTepieTy4eroBoI0POHOTOCOETUHEHHS
);
Ha3bIBATHCOEIMHEHUSHEMETAIIIOBUCOCTABISTEUX (PO
PMYIBINOHA3BAHUIO;
XapaKkTepu30BaTbCTpOeHHE,001nedu3ndec
KHEUXUMHYECKHECBOWCTBANPOCTHIXBEIIECT
B-HEMETAJJIOB;
-o0pararscsicinadbopaTopHbIMOOOPYIOBaHHEM
WMHarpeBaTelbHbIMUTIPUOOPAMUBCOOTBETCTBUHCIIPAB
WJIAMHUTEXHUKNOE30TIaCHOCTH;
-Ha0II01aTh3aCBOMCTBAMUHEMETANIOBUMX




COGHHHCHHﬁHﬁBHGHHHMH,HpOHCXOI[}IH_[I/IMI/ICHI/IMI/I;

Il. Conep:xanue yueoHoro npeamera,
Kypcagkaacc
«Xumua»(68u,2uBnenento)Temal.BBen

eHre BXUMUI0(64)
XHAMHUS—HAyKao BEHIECTBAX,NXCBONCTBAXUIIPEBPAILCHUSIX.
[ToHsiTHE O XUMHUYECKOM 3JIEMEHTE M (OopMax ero CylmeCTBOBAaHHS: CBOOOJHBIX aTOMaX,IPOCTBIXU
CJIOKHBIXBEILIECTBA
[IpeBpamenuss BemecTtB. OTiMuMe XUMUYECKMX pEaKUMH OT  (U3WYECKUX  SIBJICHUIL.
POonpXMMUMBIKU3HY YETIOBEKA.
KpaTkuecBeneHusIM3uCTOpUNBO3HUKHOBEeHUANpa3BuTussxuMun. [lepro nanxumun.Ilonstueodunoco
¢dcxomkamue. XumusaBX VIB.PazsutnexumunnaPycu. PonboTe4ecTBEHHBIX YyU€HBIX B CTAHOBJICHUH
XUMHUYECKOHN Hayku - pabotsl M. B. JlomonocoBa,A.M.byrneposa,/|.11.Menaeneesa.
X¥UMHYECcKass ~ CHMBOJIMKA. 3HAKM  XMMHYECKHMX  DJIEMEHTOB M IPOMCXOXKACHHE  MX
Ha3BaHu. XuMnyeckuepopmyisl. UHaeKChIMK03 ) PUIeHTh. OTHOCUTENbHBIEATOMHASUMOJIEKYIIAP
HasiMacchl. PacueTMaccoBo 10 IMXMMUYECKOT03IeMEHTaI0pOopMysIeBEIIeCcTBa.
[TepuoanueckascucremaxumudeckuxdnemeHToBl.M1.MenneneeBa,eecTpykTypa:Maible U OOJbIINE
MepuoJbl, TpyHnmbl ©  noArpynmnsl  (TnaBHass U nobounas)). Ilepuoanueckasicuctema
KaKCIIPaBOYHOEIOCOOUEIIIANONyYCHUSCBEACHUHOXUMUYECKU XIIIEMEHTAX.

Pacuérnbie 3amaum. 1. HaxoxaeHne OTHOCUTENBHOW MOJEKYISIPHOM MacChl BENIECTBa
noeroxumMudeckoropmyse.2. BerarncaeHneMaccoBOWI0IMXUMAYECKOT02JIEMEHTABBEIIIECTBEIIOETO
dbopmyie.

IpakTuyeckaspadoraNel
[IpaBunarexuukube3onacHoCcTUNIpUPadOTeBXUMUYeckoMkabuHeTe.JJabopaTopHO€060py10BaAHUENO
OpalleHUEeCHUM.

IpakTuyeckasaspadoTaNe2

Hab6nronenuesaropsiieiicBedoit

TeMa2. ATOMBIXUMHY€ECKHX IJIEMEHTOB (7u)
AToMmbIkakpopMacyeCTBOBaHUIXUMHUUECKUXIIEeMEHTOB. OCHOBHBIECBEICHUSIOCTPOCHUN  aTOMOB.
JlokazaTesbCcTBacIoKHOCTH cTpoeHust atoMoB. OnbIThl Pesepdopaa.llnanerapHasMoaeibCcTpoeHUs
aroma.

CoctaB aTOMHBIX siiep: TPOTOHBI W HEUTpoHBL. OTHOCHUTENIbHAsE  aTOMHas
Macca.B3auMoCBsA3bIOHATHIIIPOTOHY, «KHEUTPOH»,«OTHOCUTEIIbHAsSIATOMHAsIMACCAY.

N3meneHue yucia mpoTOHOB B sIpe aToMa - 00pa30BaHUE HOBBIX XMMHUYECKUX

371€MEHTOB. MI3MEeHEeHNEUNCIIaHENTPOHO BB peaToMa-

oOpa3oBannen30TonoB. COBpeMEeHHOCONPEIeICHU SO HATHI«XUMUYECKUAIeMeHT». 130 TombIkakpa

3HOBHIHOCTHATOMOBOJHOTOXMMHYECKOT03JIEMEHTA.

OnextpoHbl. CTpoeHHE »HIEKTPOHHBIX 000J0YEeK aTOMOB XUMHUYECKHX dleMeHToB Nel-

20nepuoguyeckoit  cucrembl [ W. MengeneeBa. IloHatue O  3aBepUIEHHOM U

HE3aBEePIICHHOMAIIEKTPOHHOMCIIOE(HEPT€TUYECKOMYPOBHE).




Ilepnoguueckas cucrema xumudeckux onementoB J[. WM. MeHnngeneeBa u  CTpoeHHE
aTOMOB: (PH3UYECKUHCMBICIIOPSAAKOBOTOHOMEPA 3JIEMEHTA, HOMEparpyIbl, HOMEparepruoaa.
N3MeHeHNeunCl1aaIeKTPOHOBHABHEIIHEM  JIEKTPOHHOMYPOBHEATOMAaXUMHUUYECKOTOIEMEHTA -
oOpa3zoBanue IIOJIOKUTEIbHBIX u OTPULIATENBHBIX HOHOB. Hownsl,
o0pa3oBaHHBICATOMaMHUMETAIIIOBUHEMETAIIOB. [[pHUMHBIN3MEeHEHUAM ETAJUTNYECKUXMHEM e TAJUTHY e
CKHUXCBOMCTBBIEPUOAAXH IPyIIaX.

OOpa3zoBanue  OwHapHBIX  coenuHeHWi.  [loHstme 00  WoOHHOW  cBs3u.  Cxembl
00pa30BaHUSHMOHHOMCBSI3H.
B3aumonelicTBueaTOMOBXMMHUECKHUXAJIEMEHTOB-HEMETANIOBMEX yCO001i-
00pa3oBaHUEIByXaTOMHBIXMOJIEKYITPOCTHIXBENIeCTB. KOBaIeH THAsTHETIOIIPHASXUMUYECKASICBSA3b.
DNEeKTPOHHBIEUCTPYKTYPHBIEPOPM YJIbL.
B3aumoelicTBuEaTOMOBXUMHUYECKHUXAJIEMEHTOB-HEMETANIOBMEX 1yc000i1-00pa3oBaHue OMHApPHBIX
COCIMHEHUH HEMETAIIOB. DJIEKTPOOTPUIIATEIHHOCTD. [I0HATHE OKOBAICHTHOUIIOISIPHON CBSI3U.
B3anmonericteue aTOMOB XUMHUYECKUX 2JIEMEHTOB-METAJVIOB MEXIY coboit -
oOpa3oBaHueMeTaUINYECKUXKprcTaioB. [loHsTHEOMETAIITNUECKOH CBSI3H.
JemoncTpanun.MoennaTtoMoBXUMUYECKUXAIeMeHTOB. [ leproanueckascucTeMaXxuMu4ecKX3JIeM
entoB/[.M1.Menneneena.

Tema3.IlpocTbieBemecTBa(Su)
[TonoxeHnemMeTaIoBUHEMETAIUIOBBIIEpHOANYECKOIcUcTeMeXxuMuyecknxaneMenToB .. Menienee
Ba.BaxkHeHmmenpocTeieBeNeCTBa-
METaJUTBI:KeIe30,ATFOMUHNAN, KAJTBITHI, Mar HUid, HaTpu i, kanmuid. O01mre pu3naecCKuecBONCTBAMETAIIIIO
B.
BaxkneimmenpocTeieBenecTBa-HeEMETaIbl,00pa30BaHHBICATOMAMUKHICIIOPO/Ia,BOA0POIa,  a30Ta,
CepBHI, dbocdopa, yraepoja. CrocoO6HOCTh aTOMOB XUMUYECKUAX
AJIEMEHTOBKOOPAa30BaHUIOHECKOIBKUXIIPOCTHIXBEIECTB-
IO TPOTIHSL. AJITIOTPOTTHBIEMO T (PHKAITUUKUCITOPOIa, hochopanooBa. MeTamnuyeCKUEMHEMETAILTH
YECKUECBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIBHOCTh JCJICHHSI MPOCTHIX BEIIECTB HA METAJIIBI
WHEMETAJLJIBI.
[TocrosunasAporaapo.Koaunvectporemectra. Mois. Mossipaasmacca. MoJsipHbIHO ObeM
razoo0pasHpIXx BemecTB. KpaTHple €IWHUIBI  KOJIMYECTBA BEIIECTBA —  MHJIJIUMOJIb
HMKHJIOMOJTb, MUJUTUMOJISIPHASTUKHIIOMOJIIPHASMACCHIBEIIECTBA, MUJUTUMOJIS PHBIMMKUIIOMOJISIPHBIHOO
'bEMBI Ta3000Pa3HBIXBEIICCTB.
PacueTrpicucnionb30BaHUEMITOHATHNA KKOJTMYECTBOBEIIECTBAY, KMOJISIPHASIMACCAY,
«MOJIIPHBIHOOBEMIa30BY»,«ITOCTOSTHHAIABOTAIPOY.
Pacuernbie3anauu. 1. BerancnennemomnspHoiiMaccoiBeiecTBIOXUMIUecKUMpopmynam. 2. PacueTsr
C  HCIOJB30BAHUEM  IOHATHH  «KOJHUYECTBO  BEIECTBA», «MOJISIPHASIMACCA»,« MOJISIPHBIN
00bEeMIra3oBy»,«IIOCTOSTHHAs ABOTaIpO».
JemoncTpanuu. HekoTopeleMeTAIIIBIMHEMETAILTBIKOJIMYECTBOMBeIecTBa | MOTb. Mo 1eh
MOJISIPHOT000BbeMara3z000pa3HbIXBEIICCTB.

Tema4.CoequHeHUAXHUMHUYECKHUXIJIeMeHTOB(16u)
Crenenvokucienus. OnpeneraeHnecTeIeHHOKUCICHUAAIEMEHTOBIIOXUMUYECKOpopMyIie
coenunHenusi. CoctaBneHue ¢GopMyn OHHAPHBIX COEAMHEHHMH, OOMUN CMOCOO0 WXHA3BIBAHMS.
bunapusle  coeauHeHUs: OKCUJIbI,  XJIOPUIBI, cynbbuapl W Jp. CocraBnieHue
uxdopmyn.llpencraBuTennokcua0B: BOIa, yIIeKUCIbIMra3nHeraneHasu3Bects. [ Ipeacrapurenunery
YUXBOJIOPOIHBIXCOEUHEHUMN : XJIOPOBOIOPOIMAMMHUAK.
OcHoBaHusI,MXCOCTaBUHA3BaHus. PacTBoprMocThOCHOBaHUIBBOIE. TabIn11apacTBOPUMOCTUTHIPOKC
unoBuconeiiBBoe. I IpencraBurenumienoyent :-ru ApOKCU b1



HaTpus,Kanuaukanbius. [lousitueokauecTBeHHbIXpeakusax. uaukaTopsl. U3MeHEHUEOKPACKUUHIUKATOPOBB
LIETIOYHOM Cpere.
Kucnotsl,uxcocraBunazBanus. Kinaccuduxanusikucnor. [ IpecTaBUTeTMKUCIOT: CepHAS, COISTHASIA30
THas./I3MEeHEeHUEOKPACKUUHINKATOPOBBKUCIOTHOUCPEE.
Conukaknpou3BOIHBIEKUCIOTHOCHOBAaHUHN. UXxcocTaBuHa3BaHus. PacTBOpUMOCTHCOJIEUBBOIE.
[IpencraBurtenuconeii: xnopuaHaTpus,kapooHatu Gpochat Kanbus.
AMOp(HBICUKPUCTATUTHYECKUEBEIIICCTRA.
MexMOoIeKyIIpHBIEB3aNMOACUCTBHS. T UITBIKPUCTAIITNYECKUXPEIIETOK: HOHHAS,aTOMHASI, MOJICKYJISI
pHassUMETATNYECKast. 3aBUCUMOCThCBOMCTBBEIIECTBOTTUIIOBKPUCTAIITNYECKUXPEIIETOK.
BemectBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH TIIOCTOSHCTBA COCTaBa
JUTSIBEIIIECTBMOJIEKYJIIPHOTOCTPOCHHUSI.

UYucreleBemectBancMecu. [ IpuMeppixu AKX, TBEpAbIXUrazooopasHsixcMeceil. CeoiicTa YUCTBIX
BEIIECTB u cMeceil. Nx COCTaB. MaccoBas u o0beMHas JIOJTA
KOMIIOHEHTacMecH. PacueTsl,CBSI3aHHBIECUCTIONb30BAaHUEMITOHSATH S TOJISL.

Pacuérnbie3agauu. 1.PacueTmMaccoBoinoObeMHONI0IEHKOMIIOHEHTOBCMECHBEIIECTB. 2. Bpruncnen
HMEeMaCcCOBOMI0JIMBEIIECTBABPACTBOPETION3BECTHOMMACCEPACTBOPEHHOTO  BEIIeCTBA M Macce
pPacTBOPUTEIIA. 3. Brruucnenue MacChl
PacTBOPSEMOTOBEIIECTBANPACTBOPUTEIS, HEOOXO0 TUMBIXIJISTTPUTOTOBJICHUSOTIPEIETICHHOMMACChIpa
CTBOPACU3BECTHONMACCOBOMA0JICHPACTBOPEHHOTOBEIIECTBA.

JdemoncTpanuu. O0pa3ibloOKCHIOB,KUCIOT,0CHOBAHUHNCOICH. MOIETUKPUCTAINTHYECKAX ~ PEIIETOK
XJIOpUAa HaTpus, anmasa, okcuaayriaepoa (IV). CrnocoOsipazaeneHuscMecei, TMCTUIIIAINS BOIBI.
JlabopaTopHbleonbIThI | .3HAKOMCTBOCOOpa3IIaMHUBEIIECTBPa3HBIXKIIacCOB.2. Pa3nenennecmecei.
IIpakTHyeckasipadoraNe3. AHaNM3IOYBEI UBOJIBI.

IIpakTuyeckasipadbora Ne4.ITpuroroiienue pactBopa caxapac 3aJjaHHOM
MAacCOBOMI0JIEPaCTBOPEHHOTOBEIIECTRA.

TemaS. U3meHeHus, npoucxoasimuecsemecrsamu(/2y)

[TonsTue sABIEHUNA KaK W3MEHEHUH, MPOUCXOMSIIMX C BELIECTBAMU. SIBJICHUS, CBSI3aHHBIE
CU3MEHEHUEMKPHUCTAIITMNIECKOTOCTPOCHUSBEIIECTBANIPHUIIOCTOSTHHOMET0COCTaBE, PHU3NICCKUECSBIICH
ns1. DU3NYECKUESABICHUABXUMUU : TUCTUIUISINS, KPUCTAILITU3AIIHS, BEITIapHUBAaHUEH
BO3TOHKABEIIECTB,IICHTPU(DYTHPOBAHHE.

SBneHus, CBSA3aHHBIE C UW3MEHEHHMEM COCTaBa BEIIECTBA, - XUMHUYECKHE PEaKIIUH.
[Ipu3HaKUKUYCIIOBUATIPOTEKAHUAXUMHYECKUXpeakiuii. [IoHsaTneo69k30-
MPHJ0TEPMHUYCCKUXPEAKIHIX. PeakInuropeHUAKaKIaC THBIMCITY4aidK30 TEPMUYECKUXPEAKITUH, ITPOT
€KaIOIIUXCBBIIEIEHUEMCBETA.
3aKkoHCOXpaHEeHHUsIMACcChIBEIIeCTB. XUMHUECKUEypaBHEeHUA. 3HaueHuENHIeKcOBUKOAhhuinenToB.C
OCTaBJICHUEYPABHEHUI XUMUYECKUXPEAKIUH.
PacuerbimoxuMuyeckumMypaBHeHUSIM. PerieHre3ailayHaHax 0K e HUEKOINYeCTBABEIIECTBA,  MacChl
HIIA o0beMa MPOIYyKTa peaKIuu o KOJIMYECTBY BEIIECTBA, macce
WIHO00bEMYHCXOHOTOBEIIECTBA. PacueThICHCIIONb30BaHUEMITOHATHS«I0JISD», KOTJACXOTHOE
BEILIECTBO JIaHO B BHJIC PacTBOpPa C 3aJaHHOW MacCOBOM JI0JICH pPacTBOPEHHOTOBEIIECCTBAMIIN
COJIEPKUTOTPENICICHHYIO TOTIOIPUMECEH.

Peaknuunpaznoxenus.l lonsTueockopoctuxummuueckuxpeakiuii. Karanuzaropsl. @epMeHTHI.
Peakuuncoenunenus. Karanutuueckuennekaranuruueckuepeakunu. O0patuMplenHe0OpaTuMbiepea
KIIHH.



Peakuunzamenienns. D1eKTpoOXUMHUUECKU NP AHANIPSHKEHUMMETAIIIOB, ETOMCII0Ib30BAaHU €/UISIIPOTHO
3UpPOBAHUSABO3MOKHOCTUIIPOTEKAHUSPEAKIUUMEKIYMETAJUIAMU U PacTBOpPaMU KUCJIOT. Peaxiumn
BBITECHEHMSI OJHUX METAJUIOB U3 PACTBOPOB UXCOJIEUIPYTMMUMETAIUIAMH.

Peakiunoomena. PeakiunueiTpanu3anuu. Y CIIOBUSAIPOTEKAHUAPEaKIINHOOMEHABPACTBOPAX TOKOHII
a.

TUnbIXUMUYECKUXPEAKIUN(ITONPU3HAKY CUUCIONCOCTABUCXOAHBIXBEIIECTBUIIPOAYKTOBPEAKIINI» ) H
anpUMepecBOMCTBBO/IbI. PeakiysipasnokeHus -3J1eKTPOIU3BO/IbL. Peakuun COEIMHEHMS -
B3aUMO/ICHICTBUE BOJbI C OKCHJIAMHU MeTaioB U HeMeTaiwioB.IloHsTue «ruapoxcuapy. Peakuun
3aMEIEeHUsl - B3aUMOJICHCTBUE BOJbI C IIEJOYHBIMH  HIIEIOYHO3EMEJIbHBIMUMETAIIAMU.
PeakiunoOmena (Ha mpumepe TUAPOIN3a CyIb(hUIaaTIOMIHAAN KapOuTaKaIbIIns).

Pacuérnble 3agauym. 1. Bbrumcnenwe 1o  XMMMYECKMM — ypaBHEHUSIM  MacChl WU
KOJIMYECTBABEIIECTBAIION3BECTHONMACCENINKOINYECTBYBEIECTBA0JHOTOU3BCTYAOIIMXBPEAKIINIO
BELIECTB WJIM MPOAYKTOB peakuuu. 2. BpluncieHune Macchl (KOJIMYECTBA BEIIECTBA,00bEMa)
IPOJYKTa PEaKLMU, €CJIM M3BECTHA Macca HMCXOJHOIO BELIECTBA, COJEPKAILEroONpeesICHHYIO
JOJTI0 MpUMeCceH. 3. Brruncnenue Macchbl (xonmmyecTBa BEIIECTBA,
00BbEMa)IPOIyKTapEaAKIIMY, ECIIMU3BECTHAMACCAPACTBOPAUMACCOBASJOIIPACTBOPEHHOTOBEIIECTBA.

Tema6.

TeopusidIeKTPOTUTHYECKOHTHCCONUANNUUCBONCTBAKIACCOBHEOPTaHUYEC
KHUXCOeIMHeHu (22u)
[ToHATHEO0AIEKTPOTUTHIECKO M ANCCOUAIINN. DIEKTPOTUTHIMHENTIEKTPOIUTHL. MeXxaHnu3m
JIACCOIHAIIH ANEKTPOTUTOB c pa3IMIHBIM THIIOM XUMHYECKOU CBSI3U.
CreneHpdIeKTpoTuTHIeCKOMcconrnanui. CUIbHBICH CITa0BIeITICKTPOJIUTHI.
OCHOBHBIEMOIOKEHUATEOPUUIIECKTPOTIUTHYECKOM M CCoManu. lIoHHbIEypaBHEHUSIPEAKIIHA.
VYcnoBus  mpoTekaHWs ~— peaknmuu  OOMEHa — MEXIy ~ JJEKTpOJIMTaMu 70  KOHIla B
CBETEHMOHHBIXIIPEICTABICHHIA.

KnaccudukanusnoHOBUMXCBOWCTBA.
Kucnoter,uxknaccudukarus. J[ncconnanuskucao THUXCBOHCTBABCBETETEO PUUAIIEKTPOTTUTHUECKOM
aucconranyu. MoJjeKkyasipHble U MOHHBIE YPAaBHEHHUS PEakIMil KUCIOT.B3auMoaencTBue KUCioT ¢
MeTaJlJIaMHU. DJIEKTPOXUMHUYECKUI pan HanpsHKEHUM
MeTauioB. B3anMo AeiCTBHEKHCIIOTCOKCHIaMIMETaI0B. B3anMo 1eiCTBUEKMCIIO TCOCHOBAHUSIMU
- peakuuss HeWTpanuzauuu. BzaumopeilcTBME  KMCIOT € coJiiMu.  Mcnonb3oBaHue
TaOIUIBIPACTBOPUMOCTHIJI XapaKTEPUCTUKU XUMUICCKUXCBOUCTBKHUCIIOT.
OcHoBanusi, wux kiaaccuukamus. Jlucconuanus OCHOBAaHMM M WX CBOWMCTBA B  CBETE
TEOPUMDIICKTPOJIUTHYECKO U IMCccoanuu. B3anmMo1eiicTBHe0CHOBAHUMCKUCIIO TAMU, KUCIIOTHBIMHOK
CUIAMUUCOISIMU. VICTI0J1h30BaHN € TA0THIIBIPACTBOPUMO CTHIIIXaPAKTEPUCTUKM XMMHUYECKU XCBOHCTB
OCHOBaHMH.Pa3noxeHneHepacTBOPUMBIXOCHOBaAHUH npu
HarpeBanuu.Couu, Hx Kiaccuduranus n
JUCCOLMAIMs Pa3JIMYHbIX THUIOB cojieid. CBoMCTBa COJIeM BCBETE TEOPUM DJIEKTPOJUTUUECKOU
qucconyanuu. BzaumopaeicTBue cojied € METauIaMM,YCJIOBUSL MPOTEKAHMSI ASTUX pPEAKLUU.
BzaumoaelictBue cojen C KHUCJIOTaMH, OCHOBaHUSIMU
ucosissMu. M cronib30BaHNeTaOMUIBIPACTBOPUMOCTUIAXAPAKTEPUCTHKU XMMHUECKUXCBOMCTBCOIEH.
O06o006u1eHne cBeeHuit 00 okcHaax, UX KJIacCU(PUKALMU U XUMHYECKHX
cBolcTBax.l eHeTHUeCcKueps IbIMETaNIOBUHEMETAIIOB. [ e HeTHUeCKasCBA3bMEXKYKIIaCCAMUHEOPTraH
WYECKHXBEILECTB



OxucnurenpHo-

BOCCTaHOBHTENbHbIEpeaKIInu. OKHCIUTEIEUBOCCTaHOBUTEIb,0KHCICHUEHBOCCTAaHOBIICHHE.
PeaKHI/II/I HOHHOI'O oOmMmeHa n OKHUCINUTCIIbHO-BOCCTAHOBUTC/IBHBIC pCaKkuu.
CocraBiieHHCYpaBHEHHI OKHCIIUTEIILHO-BOCCTAHOBUTEIIBHBIX PEAKIM METOJ0M JJICKTPOHHOTO
6ananca.CBOICTBAIIPOCTHIXBEIIECTB-
METaJJIOBUHEMETAILIOB,KUCIIOTHCOJICHBCBETEIPEACTABICHUHOOOKHUCIUTEIBHO-
BOCCTaHOBHTEJIbHBIXIIPOIIECCAX.

9xaace

«XuMua»(664,249B HeETI0)
BBenenue.O0masixapakTepucTUKAXUMHYECKUXIJIeMeHTOBUXUMHUYecKuxpeakuuii.[llepuoaguye
ckuii 3axoH U [lepnoanueckas cucrema xumuueckux djemMenToB JI. U.MenaeneeBa(10u4)
XapakTepucTUKa 3JIEMEHTA 10 €ro MoJI0KeHUIo B [leproanueckoi cucteMe XuMUYECKUXAJIEMEHTOB
. n. Meunemneena. CBolicTBa  OKCHIOB, KHCJIOT, OCHOBaHUU u coie B
CBETETEOPUUDIICKTPOTUTHICCKON AMCCOUAITMMMOKUCIICHUSI -

BocctaHoBleHus. [lonsTHEeOTIEpEXOAHBIXAIEeMEeHTaX. AM(POTEpHOCTh. [ €HE THUECKUNPSAATIEPEXOTHOTO
anemenra.llepuoanueckuitzakonul lepronnueckascucreMaxumuaeckuxaneMenToB/[. . Meneneena
. XumMu4eckass OpraHu3alys )KMBOW M HEXHBOM MPHUpPOAbI. XMMHYECKHH COCTaBsAIpa, MaHTUU U
36eMHOM  KOpbl. XUMHYECKHE  DJIEMEHThl B  KJIETKaX JKMBBIX  OpraHu3MoB.Makpo-
UMHKPO3TIeMeHThI. O000IIeHNECBEICHUHOXUMHUIECKIUXPEAKITHSIX.
KnaccudukanusxuMuaeckuxpeakminopa3 TnaHBIMITPU3HAKAM : <UHACIIO

MCOCTaB pEarupylIInX W O0Opa3yIIUXCS BEIIECTB», «TEIUIOBON A dexT»,
«HaIpaBJICHUE», KN3MEHEHNECTENICHEHOKUCIIEHUSIDIIEMEHTOB,00pa3yoInXpearupyone
BEILIECTBAY, «hazay, «HCTIOJIb30BAHUE KaTaam3aTopay. [TonsTHE 0
CKOPOCTUXMMHYECKOKpeakun. DakTophl, BIUAIOMIMEHACKOPOCTbXUMUYECKUXpeakuid. KatanuzaTto
pBI u KaTajus. NHrunbéuTopsI. AHTHOKCUJIAHTHI.



JlabopaTOpHBbIEONBITHI.

1. [lonydyeHue ruipoKCUa LIMHKA U UCCIIEJOBAaHHUE €r0 CBOMCTB. 2.M0o1eIMpOBaHNENOCTPOCHHUS
[lepuoauueckoii cuctemsl xuMuueckux eMenToB Jl. M. Menneneesa. 3.3amelieHue xene3om
Meau B pactBope cynbdara menu (11). 4. 3aBUCUMOCTS CKOPOCTUXUMUYECKONM PEAKITUU OT
IIPUPO/IbI PEArMPYIOIIKX BEIIECTB HA IPUMEPE B3aUMOAECHCTBUSAKUCIOTCMETAJUIAMH.

5. 3aBUCHUMOCTb CKOPOCTH XUMUYECKOU PEAKIIMH OT KOHLIEHTPALUK pearupyrommx
BEILIECTBHAIIPUMEPEB3aUMO 1€ CTBUALIMHKACCOJISTHOMKUCIIOTOMPA3IMYHONKOHIICHTPALIAH.

6. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIINH OT IJIOMIA 1 COIPUKOCHOBEHUS
pearupyouuxBemecTs. 7. MoaeaIupoBaHUe «KUIAILIETO Cos». 8. 3aBUCUMOCTb CKOPOCTH
XMUMHUYECKONPEAKIIMHOTTEMIIEPATYPhIpEar up yroIUXBEIIeCTBHAIIPUMEPEB3aUMOIEHCTBUSOKCUAAMETU
(IT) c pacTBOpOM cepHOI KHUCIOTHI pa3IMdHOM TeMieparypsl. 9. Paznoxenue

MEPOKCUIaBOOPOAa ¢ ToMoIIbio okcuaa mapranna (IV) u katanaszel. 10. OOHapykeHue

KaTaJia3bl BHEKOTOPBIXITHIIEBBIXITPOTYKTaX.

Temal.Metanabi(144)

[Tonoxenne  MeraiuoB B [lepmoanueckoil  cucremMe  xumudeckux — anemenros  JI. WM.
MemnneneeBa. MeTaimnyeckasskpuCTALTHYECKasIpeIeTKanMeTaNInIeCKasiXuMuueckasicBsi3b. O0muedu3nyg
eckie cBorcTtBa MetayuioB. CIulaBel, UX CBOMCTBA M 3HauyeHHE. XHUMHYECKHE CBOWCTBAMETAJJIOB KakK
BOCCTAHOBUTEJIEH, a TAKXKE B CBETE WX IMOJOXKEHUS B DJIEKTPOXUMHYECKOM PSTyHANPSKEHUN METaJUIOB.
Koppo3zus metansnos u crioco6sl 60ps0bI ¢ Hell. MeTtamibl B mpupoe. O0uinecnocoObl HXIOTyIEHHUS.
OO0masi XxapakTepUCTHKA MIEJOYHbIX MeTalIoB. Meramiel B mpupoae. OOmme crnocoOsl
uxnonaydenus. Ctpoenuearomon. Il enounbiemeranibi—
MpoCThIeBeIIeCcTBa. BaxkHeHIIECOe TMHEHHUSIIETOYHBIXMETAJITIOB—
OKCH/IBI,TUIPOKCHIBIMCOTH( XJIOPU LI, KApOOHATHL,CYIb(PaThl, HITPATHI ), UXCBOHCTBAUTIPUMEHEHUEBHAPO TH
omxo3saicTBe. Kanuitupieyno0peHus.
OomasixapakTepucTHKAadJIeMeHTOBIIaBHOMoArpynnbilIrpynmnel.
Crpoenunearomos.lllenouHo3eMenbHbIEMETATIIBI—
npocTeieBeniecTBa. BaxHeilmmecoe 1MHEeHUSAIIET0YHO3EMEIbHBIXMETaNIOB—

OKCH/IBI,TUIPOKCHIBIM COTH( XJIOPUIBI, KApOOHATHL, HUTPATHL, CYIIb(aThl,PocdaTsl ), HXCBONCTBAUTIPUMEHEH
HWEBHAPOJHOMXO3SMCTBE.

AJIIOMUHH.

Crpoenuearoma, pru3nuecKkuenXuMHUecKrecBocTBanpocToroseniecTsa. Coe JMHEHUSIATIOMUHUS —
OKCHJ U TUAPOKCU, UX aM(pOoTepHbIN Xapakrep. Baxueiiue comu anomunus. [ [pumenenneantoMuaus u
€roCcoeIMHEHUN.

Keaeso.

Crpoenue atoMa, GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOro BemlecTBa. | eHeTnyecKueps bl
Fe*?uFe*® .

Baxxneimueconmkesne3a. 3HadeHUEKEIe3aueroCoeqMHEHUH JUTSIITPUPOIbIMHAPOTHOTOX035 U CTBA.
JdemoHcTpaumu.
OO0pa3ubIIeNOYHBIXUIIETOUYHO3EMETbHBIXMETaNI0B. O0pa3ubIcIuIaBoB. B3anMo ieiicTBeHATPUS, I TUST UK
anpLIMsICBOI0i. B3aumo ieficTBueHaTpUsUMar HUSICKUCIIOpo oM. B3aumo ieiicTBneMeTanioBCHeM eTallIaMu
. Honyuenuerunpoxcunonxenesa(ll)u(I1).

JlabopaTopHbIEONBITHI.
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12.B3anMopeiicTBUepacTBOPOBKUCIOTHCOIEicMeTauiaMu. 1 3.O3HakoMieHnecpy nammxkenesa. 1 4.Okpamu
BAHHUETUIAMEHHUCOJIIMUILIETIOUHBIXMETAILIIOB. 1 5. B3aumoaeiictBuekansuus ¢ Bojoil. 16.Ilomyuenue
TUAPOKCH/IA KAJIBIUS U HCClieJoBaHUEe ero cBOUCTB. 1 7.11oyuenre ruipokcuia amoMUHUS U
HCCIIEI0OBAaHUE €ro CBOMCTB. 18. B3aumoneiictBuexenesa ¢ consHoi kucnoroil. 19. [lomyuenue
ruapokcuoB xenesa (I11) u (I11) u u3yyeHrne nxcBoucTB.
Tema2.llpakTukyml.CBolicTBaMeTANIOBUUXCOEIMHEH U (24)

1.ITony4yeHnencBOMCTBAaCOEIMHEHUMMETAIIIOB. 2. PelieHneskcrnepuMeHTalIbHbIX3aJauHapaciO3HaBaHU U
[I0JIy4YE€HUECOEIUHEHUITMETAILIIOB.

Tema3.Hemeramnbi(254)
ObmasixapakTepucTuKaHeMeTauoB: noJjioxkenuesl lepuonnueckoricucremexumuueckuxaiementos . U.
MenneneeBa, OCOOCHHOCTH  CTPOCHHMS  aTOMOB,  JJeKTpooTpuuareiabHocth  (D0)kak  mepa
CHEMETAIMYHOCTHY, pan 20. Kpucrainmnueckoe CTpOECHUE HEMETAJIOB —
npocThIxBeniecTB. AsuioTponus. DuznyueckuecBoiictBaHeMeTaIoB. OTHOCUTEILHOCTHIIOHSTHIA
«METATI»UKHEMETAILI.

Bonopoa. Ilonoxenne Bomopoma B IlepuoandeckoricucTeMe  XHUMHUYECKMX  dyeMeHToB /[l
N.Menneneesa.CtpoenuearoManMoieKyibl. Du3nueckuen XuMu4ecKHeCBOMCTBABOJ0PO1a,ETONOTyIEHHE
Y TIPUMEHEHHUE.

Bona.

Crpoenue  Mosekynbl. Bopoponnas — xumuyeckas — cBA3b.  Du3Mueckue  CBOWCTBA  BOJBI.
AnomanuucBoicTBBoAbL I napoduibHbIeNrnapo hoOHbBIEBEIIECTBA. X UMUYECKHECBOWCTBAaBO b1 KpyroBop
oT BO/JIbI B MIpUPOAE. Bonoouncrka. Aspanus BO/JIBL. beiToBEIE GUIBTPHI.
MunepanbHbIeBO b1 JlCTUIIIMPOBaHHAS BOJIA,EETIONyYEHUEUTTPUMEHEHNE.
O0masixapakTepuCTHKATAJIOT€HOB.

Crpoenue atoMoB. [IpocTbie BemiecTBa 1 OCHOBHbIE COEIMHEHNS TaJIoTeHOB, UX cBoicTBa.KpaTkue
CBeJIeHUs 0 XJiope, Opome, hrope u Hoze. [I[puMeHenne raJoreHoB U UX COSAMHEHUN
BHApOJHOMXO3SIMCTBE.

Cepa.

CtpoeHnue aToMa, ajuIOTPOIHsI, CBOMCTBA W MpUMeHeHue poMOudeckoi cepbl. Okcuasl cepol (IV)u (VI),
WX TIOJy4YeHHe, CBOoMcTBA M npuMeHeHue. CepHas KUCIOTa M €€ COJIM, HUX NPUMEHEHUE
BHapOAHOMXO03s1HcTBE. [ [pOM3BOICTBOCEPHOMKHUCIIOTHI.

A3or.

CrpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA IPOCTOTO BEUIECTBA. AMMUAK, CTPOCHHE, CBOMCTBA,IIOIyYCHUE
nu npumeHenue. Conaum  aMMoHusS, HX cBoiictBa u  npuMmeHenme. Oxcumel  azora  (II)
u(IV).A3zoTHasikuciaoTa,eecBoiicTBaunipuMeHeHre. HuTpaTbIMHUTPUTHL ITPOOIIeManxcoepKaHUSIBCEIbCKO
X035UCTBEHHOM MPOAYKIIHH. A30THBICYI00pEHUSI.

dDochop.

CrpoeHue aToMa, alJIOTPOIIKs, CBOMCTBA Gesioro U kpacHoro ¢gocdopa, ux npumenenre. OCHOBHbIE
coenuHeHus: okcunl pocdopa (V) u oprodochopnas kucinora, pocharsl. DochopHbiey100peHUS.
Yraepona.

Crpoenue aToMma, ajuloTponus, cBoiictBa Moaudukanuii, mpumenenue. Okcunsl yriaepoaa (I1I) u(IV), ux
CBOICTBa U npuMeHeHue. KapOoHaThI: KaJbIUT, COJIa, MOTAIL, UX 3HAUYEHUE B MPUPOJIE MKU3HUYETIOBEKA.
Kpemunii.

CrpoeHue aroma, KpUCTAJUIMUECKUH KpEeMHUH, ero cBoictBa u mpumeHeHue. Oxcua kpemuusi(I1V), ero
NpUPOJHbIE  pa3HOBUAHOCTU.  Cunukarel.  3HaA4eHHME  COCOUHEHUW  KPEMHUS B JKUBOH
MHEeKUBOUINpupoie. IIoHATHEeOCUITMKATHON MPOMBIILIEHHOCTH.
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JdemoHcTpanmu.
OO6pa31pIranoreHoB—IIpoCThIXBelecTB. B3anMo ieficTBHeraoreHoBCHaTPUEM, CATFOMUHUEM.
BriTecHenne xiopom OpomMa WM MOJa U3 PacTBOPOB MX cojieil. BzaumonelcTBuecepsl ¢ MeTallilaMu,
BOJIOPOJOM H KHUCIOPOJOM. DB3anmMOIeiCTBHE KOHLEHTPUPOBAHHOW a30THOMKHUCIOTBI € MEIBIO.
[lornouienue yriieM pacTBOPEHHBIX BELIECTB WM ra3oB. BoccTaHOBIEHMEMEIU U3 €€ OKCUIA YIJIEM.
OO6pa31pl MPUPOAHBIX COSNMHEHUN XJIOpa, cepbl, (ocdopa, yriaepona,kpeMuus. OOpa3ipl BaKHEHIINX
TSt HapOJHOTO XO035HCTBA cynb(daros, HUTPATOB, kapOoHartoB,pocdaroB.O0pa3ubl
CTEKJIa,KEPAMUKHU,LIEMEHTA.
JlabopaTopHbIEONBITHI.
20ITonydenue u pacrno3HaBanue Bojgoposa. 21. MccnenoBanue moBEpXHOCTHOTO HATSHKEHUSBO/IBI.
22.PacTBOpeHME IEpMaHraHaTa Kajausl WM MEJHOI0 Kyrnopoca B Boje. 23.
I'uapartanmso6e3Boxennorocynbharamenu(1l).24.113roToBIeHUEr HIICOBOTOOTIIEYATKA.
25.03HaKOMJICHHECKOJUICKIIMEHOBITOBBIXOHITHTPOB.26. O3HAKOMIICHHECCOCTABOMMUHEPATLHOMBOIBL. 2 7
.KauecTBeHnHaspeakiusiHaraJoreHua-
nonsl.28.Ilomyuennenpacno3znaBanuekuciopoa.29.I'openuecepoinaBo3ayxenskuciopoie.30.CroiicTBa
pa3baBiieHHOKcepHOITKNCIOTHL 3 1. M3ydennecBolictBammuaka.32. Pacrio3naBanneconeiiammonns.  33.
CaoiicTBa pasz0aBiieHHOM aQ30THOW  KHUCNIOTHL  34.
B3anMoneiicTBHEKOHIIEHTPUPOBAHHOWA30 THOMKHCIIOTRICMeBbI0. 35 . ['opennedochopanaro
3nyxeuBkuciopose.36.PacnosnaBanuedocdaros.37.I'openneyrnsaskucinopoe.38. [lomydeHneyroibHOMK
ucnoteinn3ydeHueeecBorcTB.39.IlepexoakapbonaroBeruapokapoonatsl. Temad.IIpakTukym
2.CpoiicTBacoequHeHHiTHeMeTAJLIOB(34)
1. PemenueskcnepuMeHTaIbHBIX3aMaunoreMe«l loarpymnmakuciopoaay.
2. Pemenue sKCriepuMeHTaIbHBIX 3a/1a4 110 TeMme «[loarpymma azotay u
«[loarpynnayrneponax.3.ITonyuenune,coOupanuenpacno3HaBaHHETa30B.
TemaS.OprannuyeckueBenrecra(74)

OCHOBHBIECBEICHUSIOXUMHUUYECKOMCTPOECHUNOPTaHUYECKUXBEIIIECTB. Y TIIEBOAOPOIbI: METaH,3TaH,dTHIIE
H.CrupThI(METaHOJI,3TaHOJI,INIIIEPHUH ) HKapOOHOBBICKHCIIOTHI( YKCYCHAs, CTeapUHOBASL, AMUHO YKCYCHAs )K
aKIpeICTaBUTEINKUCIOPO0COACPKAIUXOPraHNYECKUXCOeTMHEHN . brotornueckuBaXX HpIeBEECTBA:
KUPBI, YTIIEBObI,0€IKH.

Tema6.000011eHNe3HAHUATIOXMMUN3AKYPCOCHOBHOMIIKOIbI(84)

@OU3NYECKMH  CMBICT  TOPSIAKOBOIO  HOMEpa  3JE€MEHTa B NEPUOAUYECKOM  CHCTEME
xumuueckuxanemenTos/[.M1.MeneneeBa, HoMepanepuo1aurpymnmnbl. 3aKOHOMEPHOCTUM3MEHEHUSICBOMCT
B3JIEMEHTOBUUXCOEIMHEHHU. 3HAaUEHUENIEPUOANYECKOT03aKOHA.

Tunsl XUMHYECKUX CBS3€M M TUINBI KPUCTAJUIMYECKUX peEIIeTOK. B3auMocBsi3b CTpoeHus
HCBOMCTBBEIIIECTB.

KnaccudukanussenecTBnopa3nuyHbIMIPU3HAKAM.

HpO CTBICHUCJIO’KHBICBCIIICCTBA. MeTaupInHeMETAIIIBL I CHCTUUYCCKUCPAABIMETAIIIA, HEMETAJLIIA n
epexoaHoro METajlia. OKCI/II[BI, TUAPOKCHUIbL n COJn: COCTaB, KJ'IaCCI/I(bI/IKaI_[I/IH
Huo 6H.IHCCBOI>1CTBaBCBeTeTQI[I/IHpe,I[CTaBHeHI/II;'IOHpOHeccaXOKI/ICHeHI/IH -BOCCTAHOBJICHUAI.

1. TemarnuyeckoenianupoBanue

3.1 TemaruueckoennanupopanneKmacc: 8(68uaca)

Haszeanuepasznena Ha3Banueremsl Kon-Bo J%35170.¢
JacoB
1.BBenenue B | 1.1BBoanbiinHcTpyKTakno Thopu 6 IIpakTuyeckue
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XMMHUIO

paboteBkabunerexumuu.lIpeamerxumun.B

CIEeCTBa.

1.2.ITpeBparienus BEILECTB.
PosibxumMuuBxu3H

U YeJIoBeKa.

1.3 HpaxkTuueckaspadora:Nel.

«[TpuémproOparenusiciaboparopH

BIMOOOPYIOBAaHHEM)

1.4 [IepnoanueckascucreMaxummuye

ckuxanemenToB/[.M1.MenaeneeBa.3Hakuxu

MHUYECKUXIIIEMEHTOB.

1.5 Xummnaeckueopmyibl. OTHOCHT
elbHAas  aTOMHAs
UMOJIEKYIIIpHasMacca.

1.6 TIIpakTuyeckuepadoTbr: Ne2.
«Habmtonenne3aropsiencBedoinn

padoTbi:Nel-2

2.ATOMBIXUM 2.1 OCHOBHBIECBENEHUSAOCTPOEHUHATOMO | [
MYeCKUXIJIeEM B.M30TOTIEI
€HTOB 2.2 CTpOeHHEIIEKTPOHHBIX000I0YEKATO
MOB.
2.3 NoHbl. IOHHASIXUMHUYECKASICBA3D.
2.4 KoBaJICHTHASICBSA3b.
2.5 Meramyeckas XMMUUECKAsCBI3b
2.6 OO0oOIeHnencucTeEMaTH3alusI3HAHN
" o TEME: «ATOMEI KonTtpoabnasip
XUMHYECKUXDIIEMEHTOBY aboraNel
2.7 KourpoabnasipadoraNelnoreme:«4
TMOMBIXUMUYCCKUX
DNEMEHMOB»
3.IlpocThieBe 3.1 [IpocTeie BemecTBa- 5
IecTBa Metaibl. 3.2l IpocTeie BeIllEeCTBA-
HEMEeTaJUIbL. AJUTOTPOTIHSL.
3.3 KoauuecTBO  BelIECTBA.
Mous.Monsipaasimacca
3.4 MonspHbIiio0beMrasoB.
3.5 Pemenune 3amay 0o  TemaM:
«Monspruliiobbemeas o8, KoIuuecmeoseuse
cmea.
4. 4.1 CreneHbOKHCICHYS. 16 IIpakTH4eckuep
Coequnenusix | 4.2 BaxHennime - KJj1acchbl 200TbI: Ne3-4
HMHYIE€CKUXIJTEMEHTOB OuHapHBIXCOeTMHEHHH. OKCHUIBI.

4.3 OcHoBaHus.

4.4 Kucnotsl

4.5 Conn

4.6 CocraBinenneopMyIicoIen.

4,7 O0o0ueHre U CUCTEMaTU3ALUSL
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3HAHUMN o TEeME «Baxwueiimue

KJIaCCBIOMHAPHBIXCOETMHEHHID)

4.8 AMOpQHBICHKPUCTAIUTHNYECKHEBEIIEC

TBa. TUIBIKPUCTATUTHYECKUXPEIIETOK

4.9 YucreleBemecTBa HCMECH.

410 IpakruuyeckasipaGora Ne3.

«AHanu3 mouBbl M BOAbD» 4.11

MaccoBas 10151 KOMIIOHEHTOBBCMECH

4.12 Pemenunes3anayHaHaX0KICHIEMACCO

BOM JI0JINKOMIIOHEHTOBCMECHU

4.13 TIlpakruuyeckasipaGora Ned,

«[IpuroToBieHrepacTBOpacaxapac3aiaHH

oM MacCoBO
JIOJIEHPaCTBOPEHHOTIOBE

IECTBA»

414 Pemenue 3agady IO TEME

«CoeqMHEHNEXUMUYECKUXDIIEMEHTOB.

4.15 O06o06meHnencucTeMaTn3anusa3Hal

niinoreme: «CoeMHEHUIXUMUYECKUXDIIEM

€HTOB

4.16 KoutpoabHasipadoraNe2 1o

TGMG«COe,ZII/IHeHI/IHXI/IMI/I‘—IeCKI/IXBJ'IeMeHTOB
»

KontpoabHasip
adoraNe2

HN3menenus,

npoucxoadmuecsenie

CTBaMu

5.1 OusnuecKresBIECHUABXUMIH.

5.2 Xumuueckue
ABJICHHS. X UMHYECKHEPEaKII

HH.

5.3 3akoH coxpaHeHus
MacchIBeNeCcTBa. XUMHUECKUECYPABHECH
usl.

5.4 PacuéThIOXUMUYECKIUMYP
ABHEHHSIM.

5.5 TUNBIXUMHYECKUXPEAKIIHIA.

5.6 Ckopoctbxumuueckuxpeaxuii. Kar
aJTM3aTOoPBbI.

5.7 MpaxkTnyeckaspadoraNes,
«IIpH3HAKUXUMUIECKUXPEAKIHI
5.80000111€HNENCUCTEMATH3ALIUS

3HaHuMnoremMe«l3MeHeHus,
MIPOUCXOISIIIIMECBEIIECTBAMM

5.9 KonTpoabHasi padora Ne3.
noteMe«lI3MeHeHs, TPOUCXOASIIINECBE
IECTBAMI»

12

IIpakTnyeckasipa
0oTaNeS

KonTpoabnasip
adoraNe3
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6.TeopusdnekTpouT
HYecKOMANCCO AN
HCBOMCT
Ba
KJIACCOB
HEOPraHU4YeCKUXCOoe/
MHEeHU

6.1 PacrBopeHuexakHU3HMKO—
XUMHUUYECKUUTIPOLIECC. TUTTBIPACTBOPOB.
6.2 DrexTponuTHYecKast
muccormanus(3/1)u Teopus D1

6.3 VoHHbIeypaBHEHUSPEAKIIHI

6.4 YcnoBus nporekaHus
XUMHUYECKUXPEAKIIUN MEXKITY
PacTBOPaMHUAIICKTPOIUTOBIOKOHIIA
6.6 Kucnotsis ceere TD]]

6.7 Ocuosanusscsere TDJ]

6.8 Oxcubl, X KiIaccupuKaIms
HICBOMCTBA.

6.9 Conn,uxcBoicTBa.

6.10 I'enernueckas cBA3bL
MEKIYKIIACCaMHU
HEOPraHUYEeCKUXCOEANHEHHUI.

6.11 MpakTuyeckaspadoTaNe6.
«CBOHCTBaKUCIIOT,0CHOBAHUI,0KC
HUIOBUCOJICI».

6.12 OGo0ImennencucTeEMaTu3aUsa3Ha
HHi 10 Teme: «PacTBopeHue
HUPACTBOPBI

6.13 OkucnurensHo-
BoccTaHoBUTeIbHBIEpeaku(OBP).
6.14 Pemenne ypaBuenniimoOBP

6.15 CroiicTBa mpoCTHIX U
cnoxubixpeliectB Bceete T (uOBP
6.16 IpakTHyeckasi pa6ora
Ne7.PemenneskcrepuMeHTaabHbIX3a/1a4
noreme: «OBP»

6.17 O6o0mEeHnencrucTEMaTH3anMsI3HA
Huit o Teme «PactBopenue.PacTBopsl.
CBoiicTBa pacTBOPOBIIEKTPOJIUTOB,
MOHHbIE ypaBHEeHUS,OBPy.

6.18 IIpomexyrounasarrecranus. Ko
HTpOJbHasipaboTa.

6.19 IToprperHasranepesBETMKMXXH
MUKOB.

19

IIpakTHyeckuep
a0oTbI: Ne6-7

KonTpoabnasip
aboraNe4
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3.2 Temarnueckoemtanupoanne9d Kiacc:(66uacon)

HaszBanuepaszaena

HaszBanueremsl

Koi-Bo
JacoB

N3Hux

HOBTOpeHHGOCHOBHbIX
BonpOCOBKypcaSR.Hacca

1. Tlepuomuueckuit3akoHUTIEPHO-
JMYECKAICUCTEMAaXUMHUECKUXIIEMEHTOB
J.1.MenpeneeBaBcBETEY4EHUSOCTPOCHH
uaToMa

2. XapaKkTepucTHKa dJIEMEHTa METaslIaro
€ero HOJIOKEHUIO B
EPUOIUUECKONCUCTEMEXUMUYECKUXAIIEM
entoB/[.11.Menneneena.

3. XapakTepucTUKalIeMEeHTaHEMETa
JUla 10 €ero IOJIOKEHWI0 B Ie-
PHOINYECKONCHCTEMEXUMUYECKUXDTIEMEH
toB/[.M1.Menneneena.

4. Tlepex0aHBIEITIEMEHTHI

BXx0o1HOUKOHTPO
b
3a

Kypc

1.MeTamibl

1.1 TlonoxeHneMeTaJIOBBIIEPHO-
JIMYECKOMCHCTEMEXUMHYECKUXIIIEMEHTOB
J.N.MenneneeBa,CTPOCHUENXATOMO
BU(PHU3NIECKHECBONCTBA.
1.2 Xumunueckue CBOWMCTBA
METAJUIOB. DJIEKTPOXUMHUUYECKHI
PpAIHANPSHKEHUUMETAIIOB
1.3 MerambiBnpupoae. CriocoObIoayue
HHUSIMETAIIJIOB.
1.4 Koppo3swust MeTaios.
1.5 Crnassr
1.6 O6mas
XapaKTepPUCTUKAIIETOYHBIXMETA
JUIOB
1.7 CoenuHeHUs
IEJIOYHBIXMETAIIIOB
1.8 O6mas
XapaKTePUCTHKAIIETOTHO3EMET
BHBIXMETAJIIOB
1.9 CoeauHeHuseI09HO3EMETBHBIXMET
aJlIoB
1.10 Anromunwuii,eropusnueckue
MXMMHUYECKHECBOMCTBA
1.11 CoenuHeHusaIIOMUHUSA
1.12 JKemeso, ero ¢uznyeckue
UXMMUYECKUECBOCTBA
1.13 T'enernueckuepsasikenesa(ll)mwken
e3a(Ill
1.14 Tlpakrtuyeckast padora Nel
«[TonydeHrneaMpOTepHOTOTUAPOKUTANU3
YYEHUEETOCBOVCTBY»
1.15 O600menuneno reme «MeTamuibhy
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IIpakTnyeckasipa
ooraNel

KonTpoubnasip
adoraNel

25



1.16KonTpouasnaspadoraNelno
teme«Meraiby

2.HemeTasiibl

2.1 OOGmas xapakTepuCTHKa  HeMe-
TAJJIOB
2.2 Bojoponm, ero (usmueckue
UXUMHUYECKUECBOMCTBA.
2.3 OO0uasxapakTepuCTHKArajiore-HoB
2.4 CoeMHEHHATaIOTEHOB.
2.5 Xanekorensl.  Kucnopopn,
ero(U3NUECKUENXUMHIECKHECBOIC
TBA.
2.6 Cepa,eédusnuecKuenxuMmuye-
CKHECBOICTBA.
2.7 Oxkcumsicepsi(IV)u(VI)
2.8 CepHast KHCIIOTAaHEECOITH.
2.9 A3sot,eropu3niecKuenXuMu-
YECKUECBOMCTBA
2.10 AMMuakuerocBomcTBa.
2.11 ComnamMmonust
2.12 Oxcugprazora(Iu(IV).
2.13 AsoTHasKkucII0TaneéCcBoMCTBA.
2.14 Conna3oTHOMKHMCIIOTHI.
2.15 TIpakruyeckas padoTaNe2
«ITonyyenreaMMUaKauu3yIeHue
€roCBOVCTB
2.16 ®docdop,erodpusnuecKuenxu-
MHYECKHECBOMCTBA.
2.17 Oxcup dbocdopa
(V).OprodochopraskucioTane
écomu
2.18 VYraepon,eropusnuecKkuenxu-
MHYECKHECBONCTBA.
2.19 Oxkcunpryrnepoga(Iu(IV).
2.20 YTo/bHAsSKKCIOTanEeECOIH.
2.21 Kpemuuii
2.22 Coenunenuskpemuns. CHianka
THI.
CHIMKaTHASTIPOMBIIICHHOCT
b
2.23 Tlpaxktuueckas paGoraNe3
«ITosy4eHHEeyTIIEKMCIIOTOTa3anu3ydeHUE
€roCBOMCTBY
2.24 TIpaktuyeckasipadora Ned
«Pemienne OKCIEPUMEHTATBHBIX
3a/1a4uHapacro3HaBaHUEeBAKHENITUXKATHO
HOBH aHHOHOB
2.25 TIpaktuueckass padoraNe5
«OcyIIeCTBIEHUENEPEXOIOBY
2.26 KoutpomsHaspadboraNe2noreme«H
eMETaJLIBI».
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IIpakTHyeckuep
adoTbINe2-5

KonTpoabnasip
aboraNe2
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3.0pranuyeckuneB
eljecTBa

3.1 TIpeameroprannueckoixumun.CTpo
CHUEATOMAYTJICPOIA.
3.2 TeopHusXUMHUYECKOTOCTPOCHUSOPTaH
HUYECKUX

coequnenuitA.M.bytieposa.
3.3 Aukansl
3.4 Ankensl
3.5 Coupter
3.6  TIpenenbHBIEOJHOOCHOBHBIEKAPOO
HOBBIEKUCIIOTHI
3.7 Cnoxubieadupsl. JKups
3.8 AMHHOKHCITOTBINOEIKH.
3.9 VYrieso bt
3.10 TTomumepsr
3.11 MpakTuyeckasipadora
Ne6«PernieHnesKcriepuMeHTaIbHBIX3a1a4
Hapaclo3HABaHUEOPTaHNUECKUXBEIIECTBC
HCIIOJIb30BAHHEMKAYECTBEHHBIX

peakuuit HaMHOT'OaTOMHBIE
CITUPTHI,
KapOOHOBBIEKHMCIIOTHL, yTIIEBOIbD»
3.12  TecrtupoBanwe 10 Teme
«OpraHnyecKUEeBENIECTBAY

12

IIpakTHyeckasipa
0oTaNe6

4.00600menne3HaHuil
3a
KYPCOCHOB

HOMIIIKOJIbI

4.1 Tlepwomuueckuii 3aKOH ¥ TIEPHO-
JIMYIECKASICUCTEMaXUMUIECKUXIIEMEHTOB
JA.N.MenpeneeBaBCBETCYUYEHUSAOCTPOCHHU
naroma

4.2 CrpoeHHEBEIECTB

4.3 Knaccupukanms XHMHYECKHX —pe-
aKIUH.

4.4 TIpoCTHIEUCIIOKHBICBELIECTBA.

4.5 MetasluHEMETAILIBL.

4.6 KnaccupukanusseecTs

4.7 O600meHneno Kypey«Xumus»
4.61Tpomexyrounasiarrectanus. KoHTposn
bpHaspadoTa.

KonTpoabnasip
adoraNe3
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