MUHUCTEPCTBO I[MPOCBEIIEHUAA POCCUMCKOUN ®EJEPAITN

MMHUCTEPCTBO OBPA3QBAHHH 1 HAYKHA
JTOHEIIKOU HAPOJIHOU PECITYBJIMKU

Ortzen obpasosanus ropoaa Topesa

MYHUITUTIAJIBHOE OBII[EOBPA30OBATEJIbHOE VUPEXJEHNE
"[IIKOJIA Ne 7 TOPOJIA TOPE3A™

PEKOMEHJIOBAHO COT'JTACOBAHO VTBEPX/IEHO
pelieHueEM 3aMecTUTENb JUPEKTOpA I[I/IpeKTO’P :
[I€JarOTHIEeCKOr0 COBETA mo YBP 7Y}

¢/, E.Alloroxesa 7Y JL.U. Aptiox
ITporoxon Ne 6 ITpuxa3z Ne
oT «25» asrycta 2023 r «25» aprycra 2023 . ot «25» arycta 2023 T.

PABOYAS TIPOTPAMMA

yueGHoro npeamera «XuMHs. Ba3oBblil ypOBEHbY
a7 oOydarommxcs 8 - 9 KiraccoB
Ha 2023-2024 yueOHBIN ol

CocTaBHTEJIb:
Tumuenko A.L'., yunreib
XUMUHA

Topes 2023
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Pabouas Iporpamma o y4eOHOMY IpEIMETY «Xumus»
(6a30BBINYpOBEHB )(TIPeAMETHASI001aCTh«ECTECTBEHHO-
HayYHBICTIPEIMETHD) )BKIIIOYACTIIOSICHUTENILHYIO ~ 3aIMCKY, COJepKaHue OOy4eHHs,
IUITAaHUPYEMbIE pE3yIbTaThI
OCBOCHUSIIPOT PAMMBITTOXHMHH, TEMATUIECKOCTIIAHMPOBAHNE.

[TosicHuTebHAs3ATNCKAOTPAKACTOOIIMCIIETNN3aTaY NN 3y CHUIXIMUH, XapPaKTEPHC
TUKYIICUX OJIOT MYECKUXIIPEATIOCHITOKK €EN3YICHUIO00 y a0 IIIMMHU CSI,MECTOBCTPYKTYPEY
4e0HOTOIUIaHa,aTaKKETIOAX OJILIKOTOOPYCOIe P KaHHS, KONPEACTICHHIO
IUTAHUPYEMBIXPE3YIIbTaTOB.

Coneprxkanneo0ydeHUsIpacKpbIBACTCOICPKATEIbHBICTMHAN, KOTOPBICTIPEITIAr al0TCS
TUTS 00513aTeTHbHOTO U3YyUCHUS B KaX/10M KJacce Ha YpOBHE
OCHOBHOT000111ero00pa3oBaHusl.

[TnanupyeMbiepe3yIbTaTbl0OCBOCHUSAIPOT PAMMBITOXMHHUBKITIOYAIOTIIMYHOCTHBIE,
MeTanpeaMEeTHbIEPE3yIbTaThI3aBEChIIEPHOA00yUeHU IHAYPOBHEOCHOBHOT 000IIET000pa3
OBaHUS,aTaKKETPEIMETHBICAOCTIKEHUA00 yIaroIIerocsi3aKax IbIro100 yueHusl.

INOACHUTEJIBHASA3SAIIMCKA

[Tporpamma 1o XUMUHUHA YpOBHE OCHOBHOT'O
obureroo0pa3zoBanusicocTaBieHaHaocHoBeDenepabHOM  paboueld  MporpaMmbl U
TpeOOBaHUMKPE3YIHTATAMOCBOEHUI0 CHOBHOM00Opa30BaTEILHONITPOrPaMMBIOCHOBHOT 00
omerooopaszopanus,npencraBieHHbIXBOT OCOOO0, atakxkeHaocHoBedenepaIbHOMpadbo
YeHIIPOrpaMMbBIBOCITUTAHUSMCYIETOMKOHIICTIIIUUIIPETIOIaBaH U yIeOHOT Ol pe IMETa« X 1
MUsI»BOOpa3zoBatebHbIXOpranusanusxPoccutickoiideneparuu.

[Iporpamma 10 xuMuM pa3paboTaHa C IEIbI0 OKa3aHUs METOJANYECKOMN
MTOMOIINYYUTEITIOBCO3IaHUHPAO0Y HITPOT PAMMBITIOYI€OHOM YTIPEIMETY.

[Iporpamma no xumuu JAET MpPEACTABIEHHE O UENsIX, OO0miell crpareruu
00 y4eHMSI, BOCTIUTAHUSIMPA3BUTUS00 yHAIOIITUXCSICPEICTBAMUYI€OHOTOTIPeIMETa, yCTaHa
BJIMBAETOOSI3aTEILHOCTIPEIMETHOECOIEPKaHUE, IPEyCMaTpUBAETPACTIPEAEIICHUEET 0110
KJIACCAMUCTPYKTYpPUPOBAHUENOpa3IeIaMUTEMaMITPOT PAMMBITIOX UMUU, 0N PEIEISAETKOIN
YECTBEHHBICHKAY€CTBEHHBIEXAPAKTEPUCTUKUCOACPKAHUS, PEKOM €HTYyEM YIOTIOCJIEI0BATE
JbHOCTHU3YUCHUSXUMUUCYIETOMMEKIIPEIMETHBIXUBHYTPUIIPEIMETHBIXCBSI3EM,J1 OTUKU
y4e0HOT OITpoIeCcCa,BO3PACTHBIXOCOOCHHOCTEH00 yHaroIXCsl, 0N PEeIIsIeT
BO3MOKHOCTH npenIMeTa sl peau3alui TpeOOBaHUW K pe3ysibTaTaM OCBOCHUS
OCHOBHOM
o0pa3oBaTeIbHONIIPOrpaMMbIHAYPOBHEOCHOBHOT000IIIEr000pa3oBaHus,aTakkeTpeOoBa
HUWK pe3yJabTaraM OOy4YeHMs] XMMHHM Ha YpOBHE IleJiell H3ydeHUus ImpeaMmeTa Hu
OCHOBHBIXBHJIOB YU€OHO-TI03HABATEIHLHOM JIEATETLHOCTH O0YUYarOIIErocsi 0 OCBOCHHIO
y4e0HOT OCOIepKAHUSI.



3HAHUEXUMHUHCITYKUTOCH OBOU TSI OPMUPOBAHUSIMHUPOBO33PEHUSIO0 yHAIOIIETOCH,
€ro IIPEACTABICHAN 0 MaTeprUaIbHOM €IMHCTBE MUpa, BAXHYIO
POABUTPatOTHOPMUPYEMbIEXUMUEHTTPEICTABICHUAOB3aUMOIPEBPAILICHUSAXYHEPI N 003
BOJIFOLIMMBELIECTBBI PUPOJIE, OMYTAXPELICHUTI00aIbHBIXITPOOIEMYCTONYNBOTO
pa3sBUTHA YeJI0BEYEeCTBA — CBIPbEBOW, JHEPreTUYECKOU,
MUIIEBOMMIKOIIOTMYECKON 0€30MaCHOCTH,TPOOIEM3IPaBOOXPAHEHHUS.

N3yuennexumun:

CHOCOOCTBYET  pean3aluu BO3MOXKHOCTEN TUTSL CaMOpa3BUTHS u
(bOopMUPOBAHUSAKYIBTYPBUIMYHOCTH,eE00 MNP YHKIIMOHAIbHONTPaMOTHOCTH;

BHOCHUTBKJIaIB()OPMHUPOBAHUEMBIIIICHUSUTBOPUECKUXCITOCOOHOCTEH00 yHarOIIHUXC
1,HABBIKOBUXCAMOCTOATEJIbHON yueOHOM1eSI TEIbHOCTH, AKCTIEPUMEHTATIbHBIX U
UCCIEN0BATENBCKUX YMEHUU, HEOOXOIUMBIX
KaKBITOBCEIHEBHOKU3HU, TAKUBIIPO(ECCUOHATILHONIEITETbHOCTH;

3HaKOMUTCOCTIEIU (PUKOINHAYYHOT OMBIIIIEHHUS,3aKJ1a/IIBAETOCHOBBILIETIOCTHOTOB3T
JsAaHa €MHCTBOIIPUPOBI u YEJI0BEKa, ABJIAETCSA OTBETCTBEHHBIM
3TannoMB()OPMUPOBAHUHECTECTBEHHOHAYYHONTPAMOTHOCTHOO yJaIOIIUXCS;

cnocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
HAay4YHBIM3HAHUAM, K IPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTHYECKOE
00pa3oBaHUEO0yIaIOITUXCS.

JlaHHBIEHANPaBICHUSIBOO yUeHUNXUMHHOOECTIEYMBAIOTCACTICIIU(UKONCOEpKAHUS
y4eOHOTro peaMera, KOTOPBIN SABJISIETCS NeJaroruaecku
aJlanTHPOBAaHHBIMOTPAKEHNEMOA30BOI HayKu XUMUH
HAONpeAEIEHHOMITAIIECEPAZBUTHS.

Kypcxumun Ha YPOBHE OCHOBHOT'O o011ero oOpa3oBaHus
OPUEHTUPOBAHHAOCBOCHUE00 yHaIOIIMMHUCSICUCTEMBINTEPBOHAYAIIb HBIXITOHSI TUIXUMHH, O
CHOBHEOPraHMYECKOW XHMHM U HEKOTOPBIX OTAEIbHBIX 3HAUYMMBIX TOHSATUH
OPraHUYE€CKOUXUMHUHU.

CrtpykTypacoaep KaHUAIPOr paMMBITOXUMUUC(HOPMUPOBAHAHAOCHOBECUCTEMHOIO
noaxojakeén3zydeHnro. CoaepkaHueCcKIa1bIBA€TCAU3CUCTEMBIITOHIATHIIO
XUMHAYECKOMAJIEMEHTE UM BEIIECTBE W CUCTEMbl  IOHATUA  OXUMHUYECKOU
peakunn. O0e3TUCUCTEMBICTPYKTYPHOOPTraHU30BAHBITON PUHITUITYIIOCIIEI0BATETLHOTOP
a3BUTHUA3HAHUN HAOCHOBETEOPETUYECKUXIIPEACTABICHUUPA3ZHOTOYPOBHS:

ATOMHOMOJIEKYJISIPHOTO YYEHMS KaK OCHOBBI BCETO

ecrectBo3Hanus; [ lepuonnueckoro 3akona /[.1. MenneneeBa kak

OCHOBHOI'O 3aKOHAa XMMHH;YIEHUAOCTPOCHUNATOMANXUMHUYECKOV CBSI3H;

MPEICTABICHU003JIEKTPOIUTHY €CKOM I CCOLIMALIMMBEIIECTBBPACTBOPAX.

Teopernueckne3HaHUAPACCMATPUBAIOTCIHA0CHOBEIMITNPUYECKUTIOTYYEHHBIXHOCM

BICJIEHHBIX  (DAKTOB, pPa3BUBAIOTCS MOCIEIOBATENIbHO OT OJHOIO YpPOBHI K
JIPYrOMY,BBINOJHAA(PYHKIUHNOObICHEHUSIMITPOTHO3H POBAHUSICBOCTB,CTPOEHUSUBO3MO
YKHOCTEHUITPAKTUYECKOTONIPUMEHECHUSIUITONYYEHNS N3y4aEMbIXBEIIECTB.



OcBOEHHENPOrPAMMBIITIOXUMHUHUCIIOCOOCTBYET(H OpPMUPOBAHUIONPEICTABIICHUSIOXUM
NYECKOWCOCTABILIIOIEHHAYYHOMKAPTHHBIMUPABIOT UKEEECUCTEMHONIPUPOIBL, IEHHOCT
HOTOOTHOIICHUSIKHAYYHOM y3HAHHIOMMETOIaMII03HaHUsIBHayKe. 3yueHune XUMUU
POUCXOUT C MPUBJICYEHUEM 3HAHUU u3 paHee U3Y4YEHHBIX
yueOHbIXIIpeAMeToB: «OKpy)aommii ~ mup»,  «buonorus.  S—7knacceu«duszuka.
TxIace».

[Ipy  u3ydyeHUHM XUMUM  TNPOUCXOAUT  (HOPMUPOBAHME  3HAHUI  OCHOB
XMUMHYECKONHAYKUKaK00JIaCTHCOBPEMEHHOI0€CTECTBO3HAHU S, IPAKTUYECKON1EATEIbHO
CTHYEJI0BEKanKaKOIHOTOM3KOMIIOHEHTOBMUPOBONKYIBTYpPBI. 3a/1auay4eOHOronpeAmMeTa
COCTOUTB(HOPMUPOBAHUHCUCTEMBIXUMUYECKUX3HAHUN—
BOKHEUIINX(PaKTOB,TOHITUH,3aKOHOBUTEOPETUUECKUXITOI0KEHUH, TOCTYITHBIX0000I1IeH
UHAMHUPOBO33PEHUECKOTO XapakTepa, fA3blka HayKd, B TMPUOOHIEHMM K HAyYHBIM
METOJAMIIO3HAHUSI TPU  HU3YYEHHHM  BEIIECTB M  XMUMUYECKHX  pEaklui, B
(bopMUpPOBaHUUUPA3BUTUUIIO3HABATEIHHBIXyMEHUHUUXTIPUMEHEHUUBYYEOHO -
MOo3HABATEILHOMMy4eOHO-
UCCIIEI0BATEIbCKOM1EATETbHOCTH,0CBOCHUUIIPABUII0E30I1aCHOT000PAIICHHUSICBEILIECTBA
MUBIIOBCETHEBHOMKU3HHU.

[Ipun3ydeHMMXUMHUHHAYPOBHEOCHOBHOI 000 IEr000pa30BaHMIBa)KHOE3HAYEHUETID
NOOpeTUTaKUEIIeNN, KaK:

(dopmupoBaHue VHTEJUIEKTyJIbHO pa3BUTON JUYHOCTH,
rOTOBOMKCaMOOOPa30BaHUIO,COTPYAHUYECTBY,CaAMOCTOSATEIbHOM YIIPUHATUIOPEIIEHNH],C
O0COOHOM a1anTUPOBATHCAKOBICTPOMEHSIOIIUMCSYCIIOBUSMKU3HU;

HAIPaBJICHHOCTHOO yUCHUS
HACUCTEMATUYECKOEPUOOILIEHUE00 yUaIOIIUXCAKCAMOCTOATEbHONIIO3HABATEIbHON 1ES
TEIbHOCTU,HaYYHBIMMETOJAMITO3HAH U, POPMUPYIOIIMMMOTHUBALIUIOUPA3BUTHECTIOCOOH
OCTCHKXUMUHU;

oOecriedyeHue yCJIOBUHM, CHOCOOCTBYIOUIMX MNPUOOPETEHUIO OO0 Yy4YaroIUMUCS
OIBITAPa3HOO00 PA3HON A TEILHOCTH, T03HAHUSUCAMOIIO3HAH U, KITFOUEBBIXHABBIKOB(KJI
IOUEBBIX KOMIIETEHUHWI), HMMEIOUMX YHUBEPCAIBHOE 3HAYEHHE Ui PA3TUYHBIX
BUJIOB/ICSITENILHOCTH;

dbopmMupoBaHueoOIIeH () yHKITMOHATLHOMNECTECTBEHHO -HAyYHOUTPaMOTHOCTH, B
TOM 4YHUCJE€ YMEHHH OOBACHATH U OLEHUBATH SIBICHUS OKPYXKAIOUIErO0 MUpA,
UCIIONb3YSA3HAHUSMOMIBIT, MTOJTYYEHHBICITPUU3YYEHUNXUMU U, MPUMEHSATBUX
MPUPEHICHUUTTPOOIEMBIIOBCEIHEBHOMKINZHUUTPYI0BOMACSITEILHOCTH;

(opMHpOBaHNEYOO yUAIOIIHUXCATYMAHUCTHYECKUX OTHOIIEHU I, TOHUMAHUSLIEHHOCT
UXUMUYECKUX3HAHUNITISIBEIPA0OTKUAKOIOTHYECKULIEECOO0PA3HOTOMIOBEIEHHSI B OBITY
U TPYIOBOM  NEATENIBHOCTH B  IEIAX  COXPAHEHHS  CBOETO  3/0pPOBbSA
MOKPYKAFOLIEHTTPUPOTHOUCPEIBI;

pa3BUTHE MOTHBALIMU K 00y4EeHHUIO, criocoOHocCTEN K
CaMOKOHTPOJIFOMCaMOBOCIIMTAHHUIOHAOCHOBEYCBOCHUSIO0 €U EJI0BEYECKUXIIEHHOCTEM, 0
TOBHOCTUKOCO3HAHHOM YBBIOOPYITPO(PHIIIMHAPABICHHOCTU AL HEHNIIIET000 yUeHUS.

O6muIeeurcao4acoB,peKOMEHI0BAHHBIX IISIN3ydeHUIXUMUM, — 1 361acoB: B8KIacce—
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684dacoB(24acaBHeIeN0),BIKIacce—68yacoB(24acaBHEIALIIO).



Jnsi Kaxaoro Kiacca MPeayCMOTPEHO pe3epBHOE ydeOHOE BpeMs, KOTOpoe
MO>KETOBIThUCIIOJI30BAHOYYACTHUKAaMUOOPa30BaTeIbHOr OIIPOLIECCABLIENSIX(DOpMUPOBa
HUSIBAPUATUBHONCOCTABIISIIOIIEHCOAE prKaHUAKOHKpETHOMpabouenporpammel. [ IpusTom
oOs13aTebHasg(MHBAPUAHTHAS )4acThCOICPKAHUATIPEAMETA, yCTaH OBJICHHASATIPUMEPHOM
paboueldi mporpamMMoM, U BpeMms, OTBOAMMOE Ha €€ Hu3ydyeHue, JOJIKHBI
OBITHCOXPaHEHBIMOTHOCTHIO.



COAEP KAHUEOBYYEHUA

8 KVIACC

IlepBoHayaIbHbIEXUMUYECKUETIOHATHS

[Ipeqmer xumuu. Ponb XMMuUM B )KM3HH 4YEJOBEKA. XUMHUSI B CHCTEME HayK. lena
uBeniecTBa. {DOU3NYECKHME CBOWCTBA BEIIECTB. ATIpPEraTHOE COCTOSHUE BEIIECTB.
[TonsiTEeOMETOJaXTTO3HAHUSBXUMUH. UHcThIeBeecTBaucMecu. CIoCOOBIpa3AeieHUsICM
eCcell.

ATOMBIMMOJIEKYIb. XUMUUECKUEITEMEHThL. CUMBOJIBIXUMUAYECKUXDIIEMEHTOB.
[TpocThIEUCIIOKHBIEBENIECTBA. ATOMHO-MOJICKYJISIPHOECYUEHHUE.

Xumunueckasidopmyia. BaaeHTHOCTLATOM OBXUMHYECKHUXAIEMEHTOB. 3aK OHITOCTOSTH
cTBacocTaBaBellecTB.OTHOCUTEIbHassaTOMHasgMacca. OTHOCUTENbHASIMOJIEK YA pHAasiMac
ca.MaccoBas J10JI1 XUMHUYECKOT03JIEMEHTaBCOCIMHCHNH.

KomnuectBopemecrsa.Monbs. Mossipaasimacca. B3anMoCBsA3bK0IMYECTBA, MACCHINYH
CIIaCTPYKTYPHBIXeAUHUIIBEIeCTBA. PacuéThimodopmMymaMXuMHIeCKIXCOSTUHEHUH.

DU3NYECKUE M XUMHYECKHE SIBJICHUSA. XHUMHYECKash peakuus U €€ IMPU3HAKU.
3aKOHCOXpAaHEHUsI MacChl BeIIeCcTB. XHMUYeckue ypaBHeHHUsA. Kraccubukanus
XUMUYECKUXPEaKINH(CoeUHEHUS,pAa3I0KECHHS, 3aMEIIICHUS,00MeHa).

Xumuyeckutiakcnepumenm.

3HAKOMCTBOCXUMHUYECKOUTIOCY10M, TPaBUIaMUPAOOTHIBIA00PATOPUUMUTIPUEMAMHO
OparnieHusc1a00paTOPHBIMOOOPYIOBAHHEM, M3YUCHUEUONTMCAHNE(PU3NYECKUX  CBOMCTB
o0pa3iioB HEOPraHUYECKUX BEILIECTB, HaOJII0/ICHHE
bu3nyeckux(IIaBIEHUEBOCKA, TASHUEb A, pPACTUPAHNECAXaPABCTYIIKE, KUTICHUEUKOH/IE
HCAIUSBOBI ) UXUMUYECKUX(TOPEHUECBEYH, TPOKATMBAHNEME THOUTPOBOJIOKH, B3aIMO/IC
HCTBHEMEIAaCKUCIOTOM )IBIICHUM, HA0TI0 I HU U O CAHUEITPU3HAKOBIIPOTEKAHUSIXUMUY
ECKUXpeaKIuii(pa3noxeHnecaxapa,B3anMoIeiCTBUECE PHONKUCIOTHICXJIOPUIOMOAPUS, P
aznoxxeHueruapokcugamenu(Il)mpunarpeBannum,B3auMoOJICHCTBUE KEJI€3a C PACTBOPOM
CoJn MeIH (II), U3YYCHHE CIoco0o0B
paznesneHusicMece(CoMoIIbIoMarHuTa, Ui TpoBaHUE, BbINApUBAHUE, TUCTHILISA U, XP
oMmarorpadus), NOpOBEACHUE OYKMCTKM [OBAPEHHOW  COJM, HAOMIOACHUE U
O CAHUEPE3YIbTATOBIPOBEACHUSONBITA, LILTIOCTPUPYIOLIET03aKOHCOXPAaHEHUIMACCHI,
CO3JIaHUEMO/IEIEIMOJIEKYI(IIapOCTEPHKHEBBIX).

BaxuHeimuenpeacTaBuTeJIUHEOPraHMY eCKUXBELIECTB
Boznyx—cmecbrazos.CocraBBo3ayxa. Kucinopoa—

AJIIEeMEHTHUIPOCTOeBeecTBO. HaxoxkaeHne kuciopoga B mpupojse, (usmdyeckue u

XUMHUYECKHE CBOMCTBa (peakiuuroperus). OKCubl. [TIpumenenune KHCJIOpOAaA.

CrnocoOsI MOJIyYEeHUS

KHUCJIOpo1aBiabopaTopuuuIipomseiniieHHoCcTUH. KpyroBopotkuciopoaasmnpupoae. O3oH—

AUTOTPOIMHAIMO AN DUKALTUSIKUCIIOPO/IA.



TemnoBoidhhekTXUMUYECKOUPEAKITNN, TEPMOXUMUYECKUE YPaBHEHUA,DK30-
WBHJI0TEpMUYECKUEpeaknn. TOnIMBO: yrojibiMeTaH. 3arpsi3HE HUEBO31yXa, yCUIICHUETap
HUKOBOT03(h(pexTa, pazpynieHue030HOBOTOCIIOS.

Bomopon — »meMeHT W mpoctoe BemiecTBO. Haxoxaenwe Boaopoja B
npupoe,PU3ndecKkue M XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI MOTYyYEHUS.
Kucnotsl ucomnm.

MonspHbIiio0BEMTa3z0B. Pacu€ThImoXuMunyecCKUMypaBHEH UsIM.

dusnueckre cBorcTBa BoAbl. Boga xak pacrBopurens. PacTtBopsl. HaceiieHHbie
VHEHACBIICHHBIE PAcTBOpPBl. PacTBOpUMOCTH BemecTB B BoJe. MaccoBas A0JiA
BEIIIECTBABPACTBOPE. XUMHYECKHUECBOMCTBaBObI. OCHOBaHU. POJIbpacTBOPOBBIPUPO/IC
UB)KH3HNYeNI0BeKa. KpyroBopoTBoabIBIpHrpoae. 3arpsa3HEeHUENPpUPOAHBIXBOA. OXpaHanou
MCTKaPUPOIHBIXBOI.

KnaccudukanusneoprannyeckuxcoeauHennit. Oxcuipl. KimaccupukanusiokCumaos: ¢
oJieo0pa3yrolre(0CHOBHbIE, KUCIOTHBIC,aM(POTEPHBIC )MHECOIC00 pa3yIOIIHeE.
Homenknarypa OKCH/JIOB. duznyeckue u XUMUYECKHUE
CBOMCTBAOKCUIO0B. I lorydeHneoKCua0B.

OcunoBanusi. Kiaccudukanus  ocHoOBaHUM: MIENOYM U HEPACTBOPUMBIC
ocHoBanusi. HomenkiatypaocHoBannil. ODU3n4eCKUENXUMHUYECKUECBOMCTBAOCHOBAHUIM.
[TonydeHneoCHOBaHMUI.

Kucnotsl. Knaccuduxanusaxucior. Homenknarypakucior. Ou3ndeckuenxuMud ecKu
e cBoicTBa KucnoT. Psan akruBHocTn MetaimoB H.H. bekerosa. [lomydennekucior.

Comu.Homenknarypaconei. Du3ndecKuenXuMU4eCKUECBOMCTBACOIICH.
[Tonyuenueconen.

['eneTnuecKasCcBI3bMEKAYKIACCAMUHEOPTAHUYECKUXCOETUHEHHUIA.

Xumudeckuiakcnepumenm.

Kaue€CTBEHHOCOMPEICICHUECOICPKAHUSKUCIOPOIABBO31YXE,TOJTydeHUE,COOMPaHT
€,pacro3HaBaHNUEUN3ydEHUECBONCTBKUCIOPOIa, HAOII0ICHUEB3AUMOICHCTBUST BEIIECTB
C KHUCJIOPOJIOM u YCIIOBUSI BO3HUKHOBEHUS U
MpeKpaIieHuAropeHus(moxapa), 03HakoMJICHUECoOpa3aMUOKCHTOB MO CaHUEUX
CBOICTB,IIOJIy4€HHE,COOUpPaHKE,pacIO3HaBaHUEN 3y CHUECBONCTBBOIOPO1a(TOPEHHE),
B3auMozeiicTBueBogopoaacokcuiommenu(1l)(Bo3MoxKHOUCIIONB30BaHUE BUIEOMATEPUATT
OB),HA0JTIO/IEHNE00PA3ITOBBEIIECTBKOINIECTBOM | MOJTB, ICCIIEIOBAHNEOCOOCHHOCTEH
pacTBOpEHUS BEIIECTBC pa3TUIHON PacTBOPUMOCTEHIO,
MIPUTOTOBJICHUEPACTBOPOBCOIPEIEIEHHOMMACCOBON,10IEMPacTBOPEHHOT OBEIIECTBA, B3aH
MOICHCTBHEBOIbICMETAIIIaMU(HATPUEMHUKAIBIIEM )(BO3MOKHOM CITOIh30BAaHUEBHIEOMA
TEPHUAJIOB),MCCIICTOBAHNEO0PA3II0BHEOPTaHMIECKUX BEIICCTBPA3IMIHBIX KJIACCOB,HAOIIO
JIeHUEU3MEHEHUIOKPACKUMHIMKATOPOBBPACTBOPAXKHUCIOTHINECTIOUEH, U3y YeHUEB3aUMO/IC
ncrBusiokcuiamenu(I)cpacTBOpoMCepHOMKUCIOTHL, KUCIOTCMETAIIaMU, peakinitHenTpa
JIM3aIH, TOTYICHICHEPACTBOPUMBIXOCHOBAHUH,



BBITECHEHHUEOIHOT OMETAIIAIPYTUMHU3PACTBOPACOIIHN, PEIICHUEIK CITIEPUMEHTAIbHBIX3a/1a
yroreMe«BaKHENINEKIIACCHIHEOPT AHUY €CKUXCOEIUHEHU .

HepuonunueckuizakonullepuonuueckasscucremaxumudeckuxsiaemenToB/l.U.Menj
ejieeBa.CTpoeHHEaTOM 0B. XUMUYECKAACBA3L. OKUCJIUTEIbHO-
BOCCTAHOBUTE/IbHbIEPeAKIIUHN
IlepBbie TOMBITKKM KJIACCH(PHUKAIIMK XUMHYECKUX d3JIeMEHTOB. IloHstne o
IPYIIAXCXOIHBIX DJIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METaJUIbI, TaJOreHbI,
WHEPTHBIEra3bl ). IJIEMEHTHI, KOTOPhIe0Opa3ytoTaM(POTEPHBICOKCUABIM THIPOKCHU/IBI.
[TepnoanueckuinzakoH.llepuonnyeckascucreMa  XxuMudeckux  snemeHToB/l. .M.
Menneneesa. Kopotkoneprnonnas 17} JIMHHONIEPUOIHAS dbopMbl
ITepuognueckoiicucreMbl xumuueckux snemeHToB .M. MenpeneeBa. Ilepuoast u
rpynnbl. @U3NYECKUUCMBICITIOPSAKOBOT OHOMEPA, HOMEPOBIEPUOAAUTPYIIIBI JJIEMEHTA.
CrpoenuearomoB.CocTtaBaroMHbIxsiep. U30Tombl. ek TpoHbl. CTPOEHUEINEKTPOH
HBIX o0oJouex aTOMOB MEPBBIX 20 XUMHUYECKHX 3JIEMEHTOB
ITepuognueckoricucrembl /. M.MeneneeBa. XapakTe puCTUKaXUMAYECKOT OAJIEMEHTAIIOE
rononoxxeHutoBl lepuonnueckoricucreme/l.M.Menneneena.
3aKOHOMEPHOCTUU3MEHEHUSIPAINYCaaTOM OBXUMUYECKUXAJIEMEHTOB, METAIIINYECK
VXU HEMETAIUIMYECKUXCBOMCTBIIOTPYIIIAMUIIEPUOIAM.
3nauenuel lepuoanueckorozakonaulleproqnyeckoCUCTEMBIXUMUYECKUXIIEMEHT
OB JUIA pa3BUTHs HayKu U npakTuku. /[.11. MenneneeB — yu€HbIi
rpaXKJTaHUH. XUMUYECKas CBSA3b. KoBasienTHas (osspHas 51
HETOJIsIpHAs ) CBSI3b.
DJEKTPOOTPULATEIEHOCTEXUMUYECKUXITIEMEHTOB. IOHHASICBSA3b.
Crenenpokucienns. OKUCIUTENbHOBOCCTAHOBUTENbHBIEpeakuu. [ Ipotiecchiokuc
€HUSI UBOCCTAaHOBJICHUS. OKUCIUTETMUBOCCTAH OBUTEITH.

Xumuueckumsxcnepumenm.
U3Y4CHHEO0Pa3II0BBEIECTBMETAITIOBUHEMETAIIOB, B3aMO, 1€ CTBUET U IPOKCHTAIT
MHKACPaCTBOPAMHUKHUCIIOTUILIECIIOUEH, TPOBEAECHUECONBITOB, UITIOCTPUPYIOIIUX  TTPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX peakiuii
(ropeHue,peakiiuupa3ioKeHus,COeTMHEHUS ).

Mesicnpeomemnviecssasu

Peanmzanusamexnpe IMEeTHBIXCBA3EUITPUN3 Y CHUMXUMU MBS KI1ACCEOC Y ECTBIISETCS
qyepes UCIIOJIb30BAHKE KaK 00X €CTECTBEHHOHAYYHBIX HOHSTHUH,
TaKUITOHATUN, ABIAIOIIMNXCACUCTEMHBIMU IUII0TIEIBbHBIXIIPEIMETOBECTECTBEHHO-
HAy4YHOT OLIUKJIA.

OOmue ecTecTBEHHOHAYYHbIE MOHSTHS: HaydyHbId (DaKT, THUIOTE3a, TEOPHUs,
3aKOH,aHaJlu3,CUHTE3,KJIacCU(PUKAIUS, IEPUOINYHOCTh,HAOII0JEHUE,YKCIIEPUMEHT,MO1€
JMPOBAHUE,U3MEPEHNUE,MOEIIb, IBJIICHHE.

®u3uka: Marepusi, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, WOH, HYKIHI,
U30TOIBL,PaIn0AaKTUBHOCTb,MOJIEKYJIa,3JIEKT U ECKUA3aps 1, BE1LI€CTBO,TE0,00BEM,
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arperaTHOeCOCTOSTHUEBEIIECTBA,ra3, hU3HIEeCKUEBEIMINHBL, IUHUIILIN3MEPEHIS, KOCMOC,
IUIAHETHI,3BE3 061, COJIHIIC.
buonorus:porocunres,apixanue,ouochepa.
["eorpadus:atmocdepa,ruapochepa, MUHEPAIBI, TOPHBICTIOPOIBI, TOJIE3HBICUCKOTIAEM
bIC, TOTUTMBO,BOTHBICPECYPCHI.

9 KJIACC

BemecTBouxummnueckasipeakiusi

[lepunognueckuiizakon.llepuoanueckascucrema XAMUYECKUX
sanemeHnToB/]..MeHnneneeBa.CTpoeHnEeaToM0OB.3aKOHOMEPHOCTUBU3MEHEHUUCBOMCTBXHU
MHYECKUXIIEMEHTOBIIEPBBIXTPEXIIEPUOOB, KNS, Kb LIUSIUUXCOCTMHEHU B
COOTBETCTBUHU C IOJIOKEHHEM HJIEMEHTOB B lleprnonnueckoil cucreMe W CTPOECHHUEM
UXaTOMOB.

CrpoeHue BellecTBa: BHJBl XUMHUYECKOM CBSI3U. THUIBI KPUCTALTUYECKUX
PEMIETOK,3aBUCUMOCTBCBONCTBBEIIECTBAOTTUIIAKPUCTAIIIINYECKOUPEIIETKUMBATAX MUY
ECKOWCBSA3H.

KnaccudukanusnHoMeHKIaTypaHeOpraHuy €CKMXBEIIeCTB. XUMUYECKUECBOICTBAB
€IIECTB,0THOCIIIUXCIKPATMUHBIMKIIACCAMHEOPTaHUYECKUXCOCTMHEHN I, TeHeTUY €CKast
CBSA3bHEOPraHUYECKUXBEIIECTB.

Knaccuduxanus XUMHAYECKUX peakuuit o pa3IMYHbIM
npu3HaKaM(TIOYUCITY MCOCTaBYy4acTBYIOIINXBPEAKIIMUBEIECTB,1I0TEIIOBOMY
a2 PeKTy, TON3MEHEHUIOCTENIEHEHOKUCICHUIXUMHUYECKUXIJIEMEHTOB,T000PaTUMOCTH, IT
0 YYaCTHIO KaTaam3aropa). DK30- 17} SHJIOTEPMUYECKUE peakiuu,
TEPMOXUMHUYECKUEYPABHEHUSI.

[TonsitueockopoctTuxumMudeckopeakuu. [ loHsITHEe0000paTUMBIXHHEOOPATUMBIXX
uMHudeckuxpeakuusax. lonaTueoroMoreHHbIXUreTeporeHHbIxpeakusax. L loustueo
katanuze. [loHsiTHE O XUMHUYECKOM paBHOBeCUU.DAKTOPHI, BIUSIONIME HA CKOPOCTh
XUMHYECKOW pEeaKU U MOJOKEHUE XUMUYECKOTOPABHOBECHS.

OKHCIUTENHHO-BOCCTAH OBUTEIbHBIEPEAKIINH,IJIEKTPOHHBINOATaHCOKUCIUTENILHO -
BOCCTaHOBUTEIbHOU peaKuum. CocraBnenue YPaBHEHUI OKHCJIUTEIBHO-
BOCCTaHOBHTEJIbHBIXPEAKIUHACUCITONB30BAHUEM METOIA3IEKTPOHHOro0anaHca.

TeopusdIEKTPOIUTUYECKONANCCOLMAIIMN. DIEKTPOIUTHIMHEAIEKTPOIUThL. KaTnoH
bI,aHMOHBL. M €XaHN3M TN CCOLUALIMUBEILIECTBCPAZTNYHBIMUBUAAMUXUMUY€CKOUCBSA3U.CT
eneHbauccourauu. CuibHbIEH CIa0bIeAICKTPOJIUTHI.

PeaknunnonHorooomMeHa. Y clioBUANPOTEKaHUSPEAKIIMITMOHHOT0O0OMEHA, IOJIHBIE U
COKpallléHHbIE MOHHBIE ypaBHEHHUs peakiuil. CBOMCTBAa KHUCIOT, OCHOBAHUMN HCOJIEH B
CBETE IIPEACTABICHAN 00 AIEKTPOJIUTHIECKON JIACCOLALIVH.
KauectBeHHbIepeakiiuuHanoHbl. [ [OHATHEOT U APOTU3ECOIIEH.
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Xumudeckutiakcnepumenm.
03HAKOMJICHHECMOICTIIMUKPUCTAITMICCKUXPCIETOKHEOPraHNYeCKUXBEIECTB  —
METAJUIOB U HEMETaIoB (Tpadura U anamasa), CIOXKHBIX BEIIECTB (XJIOpUIAHATPHSA),
WCCIIeIOBAaHNE 3aBUCHUMOCTH CKOPOCTH XUMHUYIECKON peaxIun oT
BO3/ICHCTBUSPA3INYHBIX(DAKTOPOB,NCCIICIOBAHUEIICKTPOIPOBOIHOCTUPACTBOPOBBEIIIEC
TB,IIpOIIECCA JTUCCOITMAITMN KHCIIOT, Imejoueid W coyield (BO3MOXKHO HCITOJIb30BaHUC
BUJIEOMATEPUAJIOB), TPOBEJACHUE OIBITOB, WLTIOCTPUPYIOIMIUX TMPU3HAKK TPOTEKAHUS
peaknuinoHHOro ooMeHa (00pa3oBaHKe OcajKa, BBIJEICHNE Ta3a, 00pa3oBaHUE BOJBI),
OTIBITOB, WJTIOCTPUPYIOMIUX TMPUMEPHl  OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEaKITUi
(ropeHue,peakiiui  pa3ioKEeHUs, COCAUHEHHUs), pacrno3HABAHHUE HEOPTaHMYECKUX
BEIIECTBCITOMOIILIOKaYeCTBEHHBIXPEAKITUI
HaWOHBI,PEIICHUEIKCIIEPUMEHTAIbHBIX3a1a4.

HeMeTanibIuuXcoeAMHEHUS
ObmasixapakTepucTiukaraioreHoB.OcoO€HHOCTUCTPOECHUAATOMOB,XapaKTEPHBIECT
eneHuokucienus. CtpoeHnenpru3ndecKuecBorCTBAIPOCTHIXBEIIECTB—
rajloreHoB. XUMHYE€CKUECBOMCTBaHATIpUMEPEXII0pa( B3auMOIeHCTBHECMETAIIIIAMU, HEMET
alyamMu,  meno4yamu).  XJIOpOBOJIOPO/I. ConsiHag ~ KuUCJIOTa,  XUMHUYECKHE
CBOMCTBA,MIOJy4EHUE, IIPUMEHEHHE. JlelicTBUEe XJIOpa U XJIOPOBOJOPOJA HA OPraHU3M
yesoBeKa. BaxxHenmmexmopu1bl MUXHAXO0KICHUEBIIPUPO/IE.
O6masxapakrepructukadieMeHToB VIA -
rpynnbl. OCOOEHHOCTUCTPOEHUAATOMOB, XaPAKTEPHBIE CTETIEHU OKHCIICHUS.
CrpoeHuen (pu3NUECKHECBONCTBAIIPOCTHIXBEIICCTB—
KHCJIOpOoJancepbl. AJUIOTPOIMHBIEMOANPUKATUUKHCIOPOAaN cephbl. XUMUUECKUECBOMCTBA
cepbl. CepoBOI0OpOA,CTpOEHUE, PU3NYECKUENXUMUYECKHUECBOMCTBA. OKCHIBICEPBIKAKIIPE
JCTaBUTEIMKUCIOTHBIXOKCHI0B. CepHAIKUCIO0TA, PU3NIECKUEUXUMUYECKNECBOMCTBA(00
HIMEeKAKIPEICTaBUTEIAKIACCAKUCIOTUCTIEU (Y ecKre). X UMUYECKHEePEaKIIN U, JICHKAIIH
€BOCHOBEIPOMBIIIICHHOT 0CITOCO0AN0Iy4eHUACEPHOUKUCIOTHI. [ [puMeHeHeCepHOMKHC
10Tbl. CONMMCEPHOMKHUCIIOTHL, KAYECTBEHHAs ~ PEAKLUS Ha cynb(haT-uoH.
Haxoxxnenne cephl nee
COETMHEHUMBIPUPOAE. XUMHUECKOE3ATrPA3ZHEH UEOKPYKAIOLIENCPEABICOE N
HEHUSMUCEPDI(KUCIOTHBIEA0XK 11, 3aT PA3HEHUEBO3TYXan BOI0EMOB ),CIIOCOOBIET OIIPEIOT
BpameHust. O0masxapakTepruCTUKAdJIEMEHTOBV A -
rpymnmnbl. OCOOEHHOCTHCTPOCHHUSIATOMOB, XapaKTEPHBIECTEIIEHUOKUCIICHU . A30T,pacipoc
TpaHEHUEBIPUPOE, pU3nUeCKuenXuMuueckruecBoicTBa. Kpyrosoporazorasnpupoae. A
MMHUaK,eropu3nuecKuenXMMU4ECKIECBONCTRA, T0TydeHuennpuMeHeHne. CommaMMOHUs
JAX
bu3MUEeCKMENXUMUYECKUECBOMCTBA, puMeHeHre. KauecTBeHHasipeakusIHanOHblaMMOH
us1. A30THAsIKUCIIOTA,eENoNydeHue, PU3n4ecKuen X MM YEeCKUECBOMCTBA( O0IIIMEKAKITPEC
TaBUTENSKIIaccakucaoTucnenupuueckue). icnoab30BaHUEHUTPATOBUCOJIEHAMMOHHS
B KAauecTBE MMHEpaJbHBIX ynoOpeHud. XHUMHUYECKOe
3arpsi3HEHUEOKPYKatoIIeCpeIbICOeIMHEHUAMHUA30Ta( KUCIOTHBIE 0K IH,3a
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IPSI3HEHUEBO3/1yXa,T0UBBINBO1I0EMOB). Dochop,amtorpornHbsieMoaubukanuudocdopa,d
n3nueckuenxummuieckuecporctea. Oxkcuadocdopa(V)upochopraskucnora, pusndecku
e
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UXUMUYECKUECBONCTRA, moydeHue. icnonabs3oBanuedochaToBBKaU€CTBEMUHEPATHHBIXY
T0OpeHuid.

ObmasixapakrepucTrukalieMeHToBIVA-
rpynnbl. OCOOEHHOCTU CTPOEHUSATOMOB, XaPAKTEPHBIECTEIIEHUOKUCIICHHUS. Y TIIEPO/1,aJ1II0
TPOITHBIEMOIU(PUKAIIUN,PACTIPOCTPAHCHUE BIIPUPOIE, PU3NUECKUEUXUMHUYECKUECBONCTB
a.Ancopouus. Kpyrosopot yriepoaa B mpuponae. OKCuabl yrieponaa, ux Gu3nueckue u
XUMUYECKUECBOMCTBA, JCHCTBUE HA >KMBBIC OPraHU3MBbI, MOJIYyYE€HHWE W TPUMEHEHHE.
DKOJIOTHYECKUENPOOeMbl, CBsi3aHHbIE C okcuaoMm yriepona (IV), rumoresa
rJ100aTbHOTO
MOTEIUICHUSKIMMATa, TapHUKOBBIMAP(HEKT. Y TObHASIKUCIIOTane€COTU, UX(U3UNIECKUEH X
MMHUYECKUECBONCTBA,TOJTydeHuenTpuMeHenne. KauectBeHHas peakIusiHakapooHar-
noHbl. Vcmonp3oBanue KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIUIEHHOCTH U
CENbCKOMX035MCTBE.

[lepBoHaYanLHBIETOHATUSIO0OPraHMYECKUXBEIIIECTBAXKAKOCOEAMHEHUSIXYTJIEpoa
(MeTaH,3TaH,dTUJICH,alleTUIICH,3TaHOJI, TJIMIIEPYH, YKCYCHasikuciioTa). I pupogHbie
UCTOYHUKU  YIIEBOAOPOJIOB  (Yyroiab, MPUPOAHBIA Ta3, HePTh), MPOIYKTHI
uxnepepadoTKku(OCH3UH ), UXPOIbBOBITYUIPOMBITIIIIEHHOCTH. [IoHATHEOOHOIOTHYeCKUBA
YKHBIXBEIIECTBAX  KUPaX,0esKax, yriieBogax—
UUXPOJIMBXHU3HUYEI0BEeKa. MaTepruanbHOee IMHCTBOOPT aHUY €CKUXMHEOPTaHUY €CKIXCOE
JTUHCHUU.

KpemHunii, ero ¢usnueckue ¢ XUMHUYECKHE CBOWCTBA, IOJIIyYCHHE U
npuMeneHue.CoequHeHus kpeMHusi B mpupoze. OOimue npeacraBieHusi o0 OKCHe
kpemHusi (IV) uxpemuueBoit kuciore. CUIMKATBl, MX HCIOJb30BaHHE B OBITY,B
MIPOMBIIIEHHOCTH. BaxkHeHITMeCTponTeIbHbIEMaTeprajibl: KEpAMHUKa,CTEKIIO, IIEMEHT,0¢e
TOH,kene300eToH. [ [pobriemMbIOe30macHOron CoIb30BaHUSICTPOUTEIHHBIXMATEPHATIOBBIT
OBCEIHEBHOWKU3HU.

XumuueckuusKcnepumenm:

U3Y4eHHE00Pa3OBHEOPraHUNYECKUX BEIECTB,CBONCTBCOISTHOMKH CJIOTHI, IPOBEICHU
€ KayeCTBEHHBIX peaKlUid Ha XJIOPHUA-UOHBI U HAOJIO/IEHHE MPU3HAKOB MXITPOTEKaHUS,
OMBITHL, OTpaXkarolue (U3MYecKkue U XUMUYECKHE CBOWCTBA TaJOT€HOB HWHUX
COEIMHEHUN (BO3MOXKHO MCIOJIb30BAHKE BUJIEOMATEPUATIOB),
O3HaKOMJIEHHECOOpa3laMUXJI0pUA0B(rajIoreHU 0B ),03HaKOMIIEHHECO0pa3aMUucepbhineé
COCAMHEHUSIMH  (BO3MOXKHO  HCIIOJNBb30BaHUE  BHJIEOMATEpUAlOB), HAOIIOJCHUE
nporeccao0yrIMBaHus caxapa MoJl JCHCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHCIOTHI,
M3Y4EHUEXUMHUYECKUXCBONCTBPa30aBICHHON CEPHOMKHUCIOTHI, IIPOBEICHUEKAUECTBEHHO
npeakuuHacynbdar-

MOHUHA0III0IeHU e PU3HAKACENPOTEKaH 1, 03HaKOMIICHUEC(PU3NYECKUMUCBOMCTBAMUA3

ota,pochopannxcoeTMHCHUH(BO3MOKHONCIIONB30BAHNE BHJICOMAaTEPHAJIOB),
oOpa3iamu a30THbIX U (PochOPHBIX yI0OpEeHHI, ToTydeHne, COOMpaHue, paclio3HaBaHUE
U U3YYCHHE CBOWCTB aMMHAaKa, MPOBEACHUEKAUE€CTBEHHBIX PEAKINi HA NOH aMMOHHUS U
dochar-uon u U3y4YEeHHE MPU3HAKOB
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UXIPOTCKAHUS,B3aUMOCHCTBUECKOHIICH TP POBAHHONA30 THOMKHCIIOTBICMETBIO(BO3MOK

HO HCIOJIb30BaHHUE BUICOMATEPUAJIOB), H3y4YeHUE MOJIeIe
KPUCTALNTHICCKUX peIéToKammasa,rpagura,pyiepeHa,03HaK OMICHHECTIPOIIECCOMAJICO

pOIUHn
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PacTBOPEHHBIXBEIIECTBAKTUBU POBAHHBIMYTJIEMUYCTPOMCTBOMIIPOTUBOTa3a,10JIy4eHUE,
coOupaHue,pacro3HaBaHUEMU3Y4EHIECBONCTBYTIIEKHCIOr Ora3a, IpoOBeICHUEKaYeCTBEH
HBbIXpeaKIMHaKapO OHATUCUITHKAT -
MOHBINN3YYEHUETPU3HAKOBUXITPOTEKAHUS1,03HAKOMIIEHUECITPOY KITUEHCMITUKATHOUIIPO
MBIIIEHHOCTH, pEIIEHUEIKCIIEPUMEHTANIbHbIX3ajaunioTeMe« Baxk Hell e HeMe TaIJTbIn KA
XCOEIUHEHUS.

MeTaibIunXcoenHe HUST
OO01masxapakTepUCTHKAXUMUIECKUXIIIEMEHTOB—
METaJJIOBHAOCH OBAHUMHXIIOJIOKEHUSIBI [epronueckoiCUCTEMEXMMUYECKUXAJIEMEHTOB
JI..MeHnneneeBauctpoeHusiaromoB. CTpoeHreMeTaioB. MeTaiinuecKasCBsI3bUMETalI
MYECKasKPUCTAIUIMYECKAs pemeTKa. DIEKTPOXUMUUECKUN  Psif
HaIpsSYKEHUU

MeTaoB. DU3nYecKuenXMMUYeCKueCBOMcTBaMeTaAIIIOB. O0LIMECTIOCOOBITIO
nydenusiMeraiuioB. [lonsiTueo
KOPPO3UUMETAIIIIOB,0CHOBHBIECTIOCOOBI3AIUTHINXOTKOPPO3UH. CIIIaBbI(CTalb, YYT'YH,
JIOPATIOMUHUNA, OPOH3a) U UX PUMEHEHUE B ObITY U IpoMbliieHHOCTH. [1{enounbie
METaJUIBl: TOJIOKEHWE B llepmogmueckon cucreme
xumuueckuxdnementoB J[.M. MeHneneeBa,cTpoeHUE UX aTOMOB,
HaXO0XJICHUE B MPUPOJIE.
PuU3NYECKUENXUMUYECKHECBOICTBA(HAapUMepeHaTpUsiuKaInsl ). OKCUABIMTUIPOKCHIBIH

aTpusiukainus. [ IpuMeHeHneneI0UHbIXMETAIUIOBA NXCOEAUHEHU.

[[lemouyHO3EMEIbHBIE  METAJUIBI ~ MarHuid M KalbLiMM:  TOJO0XKEHHE B
[lepnonnueckoiicucreme xumudeckux snemeHToB JI.MI. MenneneeBa, CTpOEHHE HUX
aTOMOB,  HaxoxjaeHueBnpuponae.duznueckue  UXUMUYECKHME  CBOWCTBaMarHusu
KasbLus. BaxxHelmmecoe AMHEHUSIKANb LM OKCU T, TUAPOKCU A, COIH ). JKECTKOCTHBOIBINC
OCOOBICEyCTpaHESHHUSI.

AmomuHnii:nonoxenuesl lepuonnueckoncucremexumuyeckuxanemenTo/l.11.Me
HJIEJIEEBA,CTPOCHUEATOMA, HAX 0K AEHUEBNIpUPOAE. DU3NUECKUENXUMUYECKHECBOMCTBAA
IOMUHUS. AM(DOTEPHBIECBONCTBAOKCH JAUTUAPOKCUIAATIOMUHHUS.

Kenezo:nonoxenunesllepuoanueckoicucreme XUMHUYECKUX
anemeHTOoB/l. 1. MeHneneeBa,cTpoeHrueaTOMa, HAX 0K ICHUEBIIPUPOAE. DU3NUECKUEUXUM
nueckuecBoicTBaxenes3a. Okcuasl, rupokcubiuconkenesa( ll)mkeneza(1ll),uxcocras,
CBOMCTBAUIOIYYEHHE.

XumuyeckudKcnepumMeHm:

O3HaKOMJICHHE ¢ oOpa3laMH METalIOB M  CIUIaBOB, HUX (PU3NYECKHUMU
CBOMCTBaMU,N3y4EHHEPE3YIbTaTOBKOPPO3UUMETAIIIOB(BO3MOKH OMCIIOIB30BAHUEBUIEO
MaTepHajioB), OCOOEHHOCTEH B3aMMOACMCTBUS OKCHAA KalblUHUs W HATpus C
BOJI0M(BO3MOXHO MCMOJB30BAaHUE BUICOMATEPUAIOB), UCCIICIOBAHUE CBOMCTB KECTKOM
BOJIbI, ITPOLIECCATOPEHUSIKEIE3aBKUCII0PO/1€(BO3MOKHOMCII0JIb30BAaHUEBH IEOMATEPUAIIO
B),ITPU3HAKOBIIPOTEKAHUSKAYECTBEHHBIXPEAKIIU HAMOHBI(MaTrHUSL, KAJTbITHST,aJTFOMUHUSL, I
unka, xemesa (II) wm oxenmesa (III), wmeam (1), wabOmomeHwe w  omucaHue
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HpOHCCCOBOKpaIHI/IBaHI/I}IHJ]aMCHI/II/IOHaMI/IHanI/ISI,KaJII/ISII/IKaJ'IBHI/I}I(BOBMO)KHOI/ICHOJ'II)SOB
aHHC
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BUIEOMATEPUAIIOB ), HCCIIEOBAaHUEAM (DOTEPHBIX CBOM CTBIUAPOKCH TAATIOMHUHUSUTUIPOK
CUIALIMHKA, PEIIEHUEIKCIIEPUMEHTAIIbHBIX3a/1a4T0TeEME « BaXkHEeH INEeMETaUIbIMUXCOE U
HEHUS.

XUMUANOKPYKAKIIAsACpPeaa
BemiectBanMarepraliblBHOBCEIHEBHOMKU3HUY €JI0BEKA. be3omacH0encnoiib30BaHu
€BEIIECTBUXUMHUYECKUXPEaKITUUBOBITY. [ lepBasim OMOIIBIPUXUMUYECKUXO0KOTaXUOTPaB
JICHUSX.
XuMudeckoezarps3sHeHHEeOKp Yy aroiecpeabl(peaenbHas10nyCTUMasSKOHIICHTPA
nusBeniecTB(nanee—I1J1K).PoasXxuMUHBpEIIEHUUAKOIOTHUECKUXITPOOIIEM.

XumuueckuusKcnepumenm:

M3ydeHrneoOpa3oBMaTepruanoB(CTEKII0,CIUIaBbIMETAIIIOB, IOJUMEPHbIEMATEPHAIIBI
).

Mesicnpeomemnviecssnsu

Peanmzanusamexnpe IMEeTHBIXCBA3EUITPUN3 Y CHUMXUMUUBYKIACCEOC Y ECTBIISETCS
Yepe3UCIO0JIb30BAHUEKAKOOIINXECTECTBEHHO-

HAYYHBIXITIOHATHNA, TAKUTIOHSITH, IBJIS IO X CSICUCTEMHBIMUJIIOTACIIbHBIXIIP € IMETOBEC
TE€CTBEHHO-HAYYHOT OLIUKJIA.

OOmre ecTeCTBEHHO-HAYYHbIE TMOHSATHUSA: HAy4YHbIM (akT, TUIOTe3a, 3aKOH,
TEOpHsl,aHaJIN3,CUHTE3,KIacCU(PUKALINS, IEPUOAUYHOCTh, HA0II01€HUE,IKCITEPUMEHT, MO
JeJIMPOBaHNE, U3MEPEHNE,MO/IETb, IBIICHHUE, TAPHUKOBBINI PP EKT, TEXHOIOT Usl, MaTepHall
BI.

dusuka: wmarepus, aroMm, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH]I,
W30TOIBI,PAINOAKTUBHOCTh,  MOJEKYJIA,  JJIEKTPUYECKUHA  3apsAl,  I[POBOJHUKH,
NOJIYIPOBOAHUKH, TUDTIEKTPUKH, (OTORIEMEHT, BELIECTBO, TENO, OOBEM, arperarHoe
COCTOSIHHE
BEIIECTBA,r'a3,pacTBOP,PACTBOPUMOCTh, KPUCTAIITNYECKASIPEIIETKA,CTIAaBbI, (PU3HUECKUE
BEJIMYMHBL, CIUHULIBIN3MEPEH U, KOCMUY €CKOETPOCTPAHCTBO, [1JIAHETHI,3BE3/1b1, COTHIIE.

buonorus:porocunres,apixanue,0nocdepa, ’KocucTeMa, MUHEPAIbHBIEY100peHMS,
MUKPO3JIEMEHTBI,MaKPO3JIEMEHTHI, TUTATEIbHBIEBEILIECTBA.

['eorpadusi:atmocdepa,ruapocdepa, MUHEPAIBI, TOPHBIETIOPOIbL, ITOJIE3HBICUCKOTIAe
MBI€E, TOILJIMBO,BOHBIEPECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHNHNHAYPOBHEOCHOBHOI'OOBHIEI'OOBPA3OBAHUA

JIMYHOCTHBIEPE3YJIbTATbI

JIn4HOCTHBIE ~ pe3yJbTaThl  OCBOCHHUSI  IPOrpaMMbl  OCHOBHOIO  OOUIEro
00pa30BaHUSAOCTUTAIOTCABX01€00 yUEHUAXUMUUBEIUHCTBEYY €O HOMMBOCTIUTATEILHON T
eSTEJIbHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHUCKUMH COLMOKYJIbTYPHBIMU
UTyXOBHO-
HPABCTBEHHBIMUIIEHHOCTSMU, TPUHATHIMU BOOILIECTBENPaBUIaMUMHOPMAMUIIOBEICHUSIH
CIOCOOCTBYIOTIIPOLIECCAMCAMOIIO3HAHHU S, CAMOPA3BUTUSANCOLIMATU3ALUUO0 yHAOIIIUXCSl.

JIMYHOCTHBIEPE3YIbTATHIOTPAKAOTIOTOBHOCTHO0 yHarOITUXCAPYKOBOACTBOBATHCS
CUCTEMOU NO3UTUBHBIX LEHHOCTHBIX OpHUEHTALNI u
paclIMpEeHUEONBITAAEATENbHOCTHHAEEOCHOBE,BTOMYUCIIEBUACTH

1) MaTpHOTHYECKOTOBOCTIMTAHMS:

IIEHHOCTHOTOOTHONICHUSIKOTEYECTBEHHOM yKYJIbTYPHOM Y, ICTOPUYECKOMYHHAYIHO
MYHACJICANIO, TOHUMaHUA3HAY CHUIXMMUYECKOMHAYKHA BXKU3HICOBPEMEHHOT 000IIIECTBA,C
TOCOOHOCTHBIIICTHIOCTOBEPHONUH(DOpMaIUEHOepe0BhIX 10CTHKCHIUIXHOTKPBITHSIX
MHPOBOHHOTEUECCTBEHHOMXUMHUHN,3aMHTEPECOBAHHOCTUBHA YIHBIX3HAHUIX00 YCTPOICTBE
MUPAUOOIIECTBA;

2) TPAKAAHCKOT OBOCTIMTAHUS ¢

IIPEACTABIEHUAOCONMAIIBHBIXHOPMAaXUIIPABUIAXMEKITMNIHOCTHBIXOTHOILIEHUMBKOJI
JIEKTUBE,KOMM YHUKATHBHONKOMIIETEHTHOCTUBOOIIECTBEHHOMNOIE3HOM, yaeOHO-
HCCIIEA0BATENBCKOU, TBOPYECKOU 151 JIPYTUxX BUJIAX JEATENBHOCTH,
rOTOBHOCTHKPa3H000Pa3HONCOBMECTHON IS TENbHOCTUIIPUBBINOJIHEHUY4€OHbIX, I03HA
BaTEIbHBIX3a]1a4,BbINOIHEHUUXUMUYECKUXIKCIIEPUMEHTOB,CO3IaHUNYYEOHBIXIIPOECKTOB
,CTPEMJICHUSIKB3aUMOIIOHUMaHHUOMB3aMM OITIOMOIIIM BITPOIIECCEITONydeOHOM
NEATENIbHOCTA,  TOTOBHOCTM  OLICHMBATh ~ CBOE  TOBEAECHUE U IOCTYNKHU
CBOMXTOBAPUIIEHCIIO3ULIMMHPABCTBEHHBIXUIIPABOBBIXHOPMCYYETOMOCO3HAHUAIIOCIIEIC
TBUMIIOCTYIIKOB;

3) HEHHOCTHHAYYHOT OTIO3 HAHMS:
MHUPOBO33PEHUECKUETPEICTABICHUAOBEILIECTBEUXUMUYECKONPEAKIINHI,COOTBETCTB
VIOIIME  COBPEMEHHOMY  YpOBHIO  pPa3BUTHUSl  HAYKM W COCTaBIIOLIUE
OCHOBYJIATIOHUMAHUSICYITHOCTUHAYYHOMKAPTUHBIMUPA, TPEICTABICHUSIO00CHOBHBIX 32
KOHOMEPHOCTSIX  PAa3BUTUA  OPUPOABI,  B3aMMOCBA3SAXYEIIOBEKAC  NPUPOJAHOMU
CPEN0,0pOIUXMMUNBIIO3HAHUUITUX3aKOHOMEPHOCTEM;
MI03HABATEIbHBIEMOTUBBI, HAITPABJICHHBICHAN O YY€HUEH OBBI X3HAHUUTTOXUMUU,HEO
O0X0AUMBIETSI00BICHEHUTHAOITIOJaEMBIXITPOIIECCOBHABIICHHM, IT03HABATEILHOU, HTHDOP
MAIMOHHOWH YUTATEIbCKONKYJIbTYPbl,BTOMYHUCICHABBIKOBCAMOCTOSATEIILHOM
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paboThICY4E€OHBIMUTEKCTAMU, CIIPABOYHOMIUTEPATY PO, JOCTYITHBIMUTEXHUUECKUMUCPE
JICTBAMUUH(POPMAIIMOHHBIXTEXHOJIOTHH;
UHTEPECKOOYUECHUIOUTIO3HAHUTO,TI0003HATEIbHOCTH,TOTOBHOCTHUCITIOCOOHOCTHK
caMO00pa30BaHUIO,  MPOEKTHOM W HCCIEAOBATENIbCKOM  JEATENbHOCTH, K
OCO3HAHHOMYBBIOOPYHAIPABIEHHOCTUNYPOBHS00 ydEeHUSABAALHEUIIIEM;

4) popMHUPOBAHUSKYIbTYPHI310P OBb:

OCO3HAaHWE IIEHHOCTH JKWU3HH, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3JI0POBBIO,YCTAHOBKM HAa 3J0pOBBI 00pa3 >KM3HU, OCO3HAHME IMOCIEACTBUNA U
HENpuUsTHe
BPEIHBIXIPUBBIYEK(YOTPEOICHHUSIAIKOr 015, HAPKOTUKOB,KYPEHHU 1 ), HEOOXOAUMOCTHCOO
JFOICHUSTIPABUIIOC30TaCHOCTUITPUOOPAIIICHUCXUMUYECKIMHUBEIIECTBAMUBOBITYHpPEa
bHOMXXH3HU;

5) Tpya0oBOroBOCTIMTAHMSA:

MHTEPECKIIPAKTUIECKOM YU 3YUEHUIOTPO(EeCCUHUTPYAapa3InIHOrOpoa, yBaKEHUE
K TPpyAy U pe3yJabTaTaM TPYAOBOU NESITEIBHOCTH, B TOM YHCIIE HA OCHOBEIPUMEHEHUS
MPEIMETHBIX 3HAaHUU o XMMUHU, OCO3HAHHBIN BBIOOD
WHMBUTyaJIbHOUTPAEKTOPUHUIIPOIOJKEHUA00PAa30BaHUACYIETOMIMYHOCTHBIXHHT EPECO
BHCIIOCOOHOCTUKXUMUU,00111€CTBEHHBIXMHTEPECOBUIIOTPEOHOCTEH, ycienHonnpodeccu
OHAJIbHOMIESITEIbHOCTUNPA3BUTHSIHEOOXOJUMBIXYMEHU N, FTOTOBHOCThA AN TUPOBATHCAB
npogecCUOHaIbHONCPEIE;

6) IKOJIOrNY€eCKOT OBOCTIMTAHMS:

HKOJIOTMYECKULIEIECO000Pa3HOEOTHOIEHUEKITPUPOJCKAKUCTOUHHUKY KU3HHUHA
3emie, OCHOBE €€ CYIIECTBOBAHMS, IIOHMMAHUE LEHHOCTU 3J0pPOBOrO M
0e30macHOr000pa3aKu3HN,0TBETCTBEHHOCOTH OIIEHUEKCOOCTBEHHOMY(PU3UUECKOM YHIIC
UXUYECKOMY3/10POBbI0,0CO3HAHNELIEHHOCTUCOOIIIOAEHUAPABUIIOE30I1aCHOr OIIOBEIEHU
AMpUPadOTECBEUIECTBAMMU,ATAKKEBCUTYALIMUSIX, YTPOKAIOIINX310POBbIOMKU3HILIIONECH;

CHOCOOHOCTH TPUMEHATH 3HAHMS, MOJydaeMmble TPU HU3YUCHHH XUMHH,JIS
pemeHuss  3a1ad, CBSI3aHHBIX C  OKPYXAlolleW INpPUPOAHOU  CpPelou, A
MOBBIIICHUSAYPOBHSI 3KOJOTMUECKON KyJIbTYPhl, OCO3HAHHUS TJI00ATBHOTO XapakTepa
HKOJIOTUYECKUXITPOOTIEMHITyTEHUXPEIICHUATIOCPEICTBOMMETO10BXUMUH,IKOIOTUIECKO
TOMBIIUICHUS, YMEHUs PYKOBOJICTBOBATbCSA MM B II03HABATEIBLHOM, KOMMYHHUKaTUBHOU
VCOLMAIbHOMIIPAKTHUKE.

METAIIPEAMETHBIEPE3YJIbTATBI

B COCTaBe METaNpeIMETHBIXPE3YIHTATOB BBIICIISIIOT 3HAYUMBbIE IS
dbopMUpoBaHUST ~ MHPOBO33pEHHUS  OOIlIEHAay4YHble  TOHSATUA  (3aKOH,  TEOpus,
MPUHITUI,TUIIOTE3a, (PaKT,CUCTeEMa, TPOIIECC,IKCIEPUMEHTHAPYTOE. ),KOTOPHICUCTIONB3YIO
TCSIB €CTECTBEHHO-HAYYHBIX y4EOHBIX MpeaMeTax W TMO3BOJISIOT Ha OCHOBE 3HAHWM W3
ATUXIPEAMETOB(OPMHUPOBATHIIPEICTABICHUEOIETIOCTHOMHAYYHOMKAPTUHEMUPA, NYHHUBE
pcanbHbIeydeOHbIeIeUCTBUS(TT03HABATEIbHBIC,KOMMYHUKATUBHEIE,
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PETYISITUBHEIE), KOTOpBIE 00ecreynBaroT dbopMupoBanue
TOTOBHOCTHKCAMOCTOSATEIIbHOM yIJTAHUPOBAHUIOMOCYIIIECTBICHUIOYU€OHON IEATEIbHOCT
u.

I[Ho3naBaTeabHbICYHUBEPCAJIbHbICYYeOHbICeIeHCTBUA
ba3oBbieoruyeckueeicTBus:

YMCHHUSI  HCIIOJIB30BAaThb HpI/IéMBI JIOTUYCCKOro MBINUJICHUA IIpU  OCBOCHHH
3HAHHUI: paCKPbIBATbCMbBICTIXUMHUYECKUXTTOHATUI(BBIAEIATHUXXaPAKTEPHBICTPU3HAKH,YC
TaHAaBJINBATbB3aNMOCBSI3b C APpyrumMu HOHSITI/ISIMI/I), HCIIOJIB30BATh
HOHHTI/IHI{J’IHO6’B$ICHCHI/I$IOT,ZICJ'IBHBIX
(aKTOBUSBIICHHIN, BRIONPATHOCHOBAHUSIMKPUTEPUUITIST  KITACCU(PUKAIIUN  XUMHYECKUX
BCIICCTB 141 XUMHNUYECKUX peaKuHﬁ, YCTaHaBJIMBATBIIPUYIUNHHO-
CJICACTBCHHBICCBASUMCIKIAY
O6T>€KTaMI/II/13y‘-IeHI/I$I,CTpOI/ITbJ'IOFI/I‘-IeCKI/IepaCCY)KI[eHI/Iﬂ(I/IHI[YKTI/IBHBIe,I[CIIYKTI/IBHBIG,HO
aHaJ'IOI‘I/II/I),I[GJIaTLBBIBOI[BII/ISaKJII-O‘{eHI/ISI;

YMCHHCHPHMGHSITLBHPOHGCCGHOBH&HI/ISIHOHHTI/IH(Hpe,ZIMGTHBIeI/IMGTaHpeI[MCTHI)IG),
CI/IMBOJII/ILIGCKI/IG(BHB,KOBBIG)MOI[GJII/I,I/ICHOHBSYCMBIGBXI/IMHI/I,Hp€06paBOBBIBaTBHII/Ip0KOH
PUMCHACMBICBXUMHWHUMOACIIbHBICIIPCACTABIICHUA—
XUMHUYECKU3HAK(CUMBOIRIIEMEHTA), XUMUYECKasihopMylilanypaBHEHUEXUMUUECKOMpea
KIIMM — TIpU pelIeHUH y4yeOHO-TO3HABAaTENbHBIX 3aJad, ¢ Y4E€TOM OITHUX
MOI[CJIBHBIXHpGI[CT&BJ’IeHI/Iﬁ BBIABJIATE U XAPAKTCPHU30BATh CYIICCTBCHHLIC IIPU3HAKH
H3y4aeMbIXO0OBEKTOB—
XI/IMI/ILIeCKI/IXBeH_[eCTBI/IXI/IMI/I‘-IeCKHXpeaKHHﬁ,BBISIBJ'ISITBO6HII/IG3aKOHOMepHOCTI/I,HpI/ILII/IH
HO-CJICACTBCHHBICCBAZHUHUIIPOTUBOPCUNABU3YIACMBIXIIPOLCCCAXUABJICHUAX.

ba3oBblienccienoBarebCKueAeiCTBUSA

YMEHHEUCIIOIb30BATHIIOCTABICHHBIEBOIIPOCHIBKAYECTBENHCTPYMEHTANIO3HAHUSA, 4
TaKKe B Ka4ueCTBE OCHOBBI JU1SL dbopMupoOBaHUS TUTIOTE3BI o
MPOBEPKENMPABUILHOCTUBBICKA3bIBAEMbIXCYKICHUN;

MPUOOPETEHUEOTBITATIOTIAHU POBAHUIO,0pTaHU3AIITUUTTPOBEICHUIO YICHIY SCKIXD
KCIIEpUMEHTOB,yMEHHUEHAOII0aTh3aX0OMITPOIIECCA,CAMOCTOSTEILHOMPOTrHO3UPOBATHE
rope3ynbTar, OopMyIMpPOBaTEO000IICHUSUBBIBOIBITIOPE3YIbTATAMITPOBEIEHHOT OOTIHITA,
UCCIIEZIOBAHUS,COCTABIATHOTUETONPOICTAHHON paboTe.

Paboracundopmanmeii:

YMEHUEBBIOUPATh,aHATU3U POBATBUMHTEPIIPETUPOBATHUH(POPMALIMIOPAZTUYHBIXBU
JO0BUGOPMITPEICTABICHUS, TOJTy4aeM yIOU3Pa3HBIXUCTOYHUKOB(HAaYIHO-TIONyJIsIpHas
auTeparypa XUMHUUYECKOTO CoJiep KaHus, CIIpaBOYHBIE rnocoowusl,
pecypcbiIHTEpHETA), KPUTHYECKUOLIEHUBATHIIPOTUBOPEUHBYIOMHEI0CTOBEPH YIOUH(DOP
MaluIo;

YMEHHETPUMEHSIThPA3TMUHBIEMETOIBIN 3P OCHITPUTIIOMCKENOTO OpenH(OPMAITTU
COOTBETCTBYIOIIUX TAHHBIX,HEOO XOTUMBIXIJISIBBITIOJIHEHUAYYE€OHBIXUTTO3HABATEILHBIX3
aJavonpeeIEHHOrOTHIIA, IPUOOPETEHUEONBITABO0IACTUUCIIONB30BAHUMH(DOPMAITOH
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HO-KOMMYHI/IKaTI/IBHBIXTCXHOHOFHﬁ,OBJ'IaI[eHI/Ie
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KYJIbTYPONAaKTUBHOT OMCIOJIb30BAHUSPA3IIMNYHBIXTOMCKOBBIXCHCTEM,CAMOCTOATEIIbHOBBI
OMpaThONTUMATBHYI0GOPMYITPEICTABICHUSIMHGOPMAITTMTUUILTIOCTPUPOBAThPEIIacMbIe
3a1a4u HECIIOKHBIMHU CXeMaMH, AarpaMMaMH, JIpYyTUMU dbopmamu
rpapuKMUUXKOMOUHAITUSIMU;

YMEHHEHCTOJIb30BaThHaHAIU3U POBATHBITPOIIECCEYICOHOMUUCCIIEJOBATEIHLCKON1es
TEIbHOCTUHUH(POPMALINIOOBIUSHUUTIPOMBIIILIEHHOCTH, CEJIbCKOT 0X03MCTBAUTPAHCIIOPT
AHACOCTOSTHUEOKPYKAKOIEUTTPUPOTHOUCPEBI.

KoMMyHuKaTHBHBbIEYHUBEPCAJIbHbIEyUeOHbIe/IeiCTBUA:

YMEHUE 3a/laBaTh BOIPOCH (B XoAe auaiora # (WIA) AUCKYCCHHM) TIO
CYILIECTBYOOCYXAaeMOil TeMbl, (OPMYJIMPOBATh CBOM MPEIJIOKEHUS OTHOCHUTEIIBHO
BBITIOJIHEHUSTIPEJI0KEHHOW3a1au

IPUOOPETEHUEONBITANPE3EHTAIIMUPE3YIbTATOBBBITOIIHEHUSIXUMHUUECKOT0KCIIEpU
MeHTa(J1a00paTOPHOr00IBITA,Ja00PATOPHOIPAOOTHIIONCCIIEIOBAHUIOCBOICTBBEIIECTB,
y4eOHOT'OIIPOCKTA);

3aMHTEPECOBAHHOCTHBCOBMECTHONCOCBEPCTHUKAMUIIO3HABATEIIbHOMUUCCIIEIOBATE
JILCKOU JEeATeNIbHOCTU npu perieHun BO3HUKAIOIIUX npo0em Ha
OCHOBEYYETA00IMXUHTEPECOBUCOTIACOBAHUSTIOZUIINN(00CY XK 1€ HUS,00MEHMHEHUSIMU,
«MO3TOBBIE  IITYPMbD», KOOpAMHAIMS COBMECTHBIX  JICUCTBUN, OMNpEIEIICHUE
KPUTEPUEBIOOIIEHKEKAYECTBABBITIOJTHEHHOUPAOOTHIUAPYTHE);

PeryasitTuBHbIeyHHBEpPCaJIbHbICY4eOHbIEIeHCTBUS:
YMEHUECaMOCTOSTENbHOOIPEACTATHLEINACATENbHOCTH, IJITAHUPOBATh,0CYILIECTBIIS
Th,KOHTPOJIUPOBATHUITPUHEO0X OTMMOCTUKOPPEKTHPOBATHCBOIOICSITETLHOCTh, BEIOUPATh
HanOoJeed hHEeKTHBHBIECTIOCOOBIPEIICHUS yU€OHBIXUTTO3HABATEIbHBIX3a/1a4,CAMOCTOSI TE
JILHOCOCTABJIATbUIIMKOPPEKTUPOBATBIIPEIIIOKEHHBIM ~ QJITOPUTM ~ JIEUCTBUM  IIpH
BBIMIOJIHEHUN 3aJaHUil C Y4E€TOM TOTYyYCHHSHOBBIX3HAHHMHOON3Y4aeMBbIXOOBEKTaX—
BEIIECTBAXUPEAKIIHIX,0lIEHUBATHCOOTBETCTBUE MOJTy4YE€HHOTO pe3yJibpTaTa
3asBJICHHOMLIETN, yMEHHE
MCIOJIb30BaThMaHAIU3U POBATHKOHTEKCTHI, PEIaraéMbIeBYCII0BUM3aaHU .

IMPEAMETHBIEPE3YJIbTATDBI

B cocraBe mpeaMETHBIX ~ pe3ydbTaTOB MO  OCBOEHHUIO  00S3aTEIBHOTO
COJIEPKaHHUsL, YCTAHOBJIEHHOTO TaHHOU (peepanbHOi pabodeid NporpaMMOi, BBIIEISIOT:
OCBOEHHBICO0 yUAIOIIMMHUCIHAYYHbIC3HAHM S, yMEHUSIMCIIOCOOBIIEHCTBUM, CTIELIU(PUUECKU
eISIPEIMETHON00IaCTU« X UMUS», BUIBLIEATEIbHOCTUIIONOTYY€HUFOHOBOT O3HAHNUS,
€ro  HMHTepIpeTalud, NpeoOpa3oBaHUIO U MPUMEHEHUI0O B PA3IUYHBIX
Y4E€OHBIXUHOBBIXCUTYaAIUSX.

K KOHILY O0Oy4eHHUSIB 8kuacce IIPEIMETHBIEPE3YIIbTAThI
Ha0a30BOMYpPOBHEAOIKHBIOTPAXKATHCPOPMUPOBAHHOCTH YOO yUAIOIIUXCAYMEHUH:
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PacCKpbIBATbCMBICIIOCHOBHBIXXUMUYECKUXITOHATHI: aTOM,MOJIEKYJIa, XHMUYECKUAM
AJIEMEHT, TMPOCTOE  BEIIECTBO,  CJOXHOE  BEHIECTBO, CcMechb  (OAHOpOIHAs
WHEOHOPOAHAs ),BAJICHTHOCTh, 0THOCUTEIbHASIATOMHASIUMOJIEK YJIsSipHAsIMAcCa, KOTUYECT
BO  BEIIECTBA, MOJIb, MOJIIpHAs  Macca, MaccoBas  JIOJS  XUMHYECKOTO
AJIEMEHTaBCOCIMHEHU U, MOJIS PHBINO0BEM, OKCU T, KUCIIOTa,0CHOBAHUE, COIb,AIEKTPOOTPHU
[[ATEJIbHOCTh, CTEMEHb OKHUCJICHUS, XUMHYECKas peakius, KiIacCHU(PpUKAIUIPEaAKIIHil:
pPEaKIMy COCTUHEHUS, PEAKIUU Pa3NIOKEHHs, PEaKlUd 3aMEIECHUs], PeaKIMuoOMeHa,
PK30- W DHIOTEPMHYECCKHE  pEeaKIuu, TEeIIOBOM d3PGdEeKT peakuud, sapo
aTOMa,dJICKTPOHHBIICII0HAaTOMa,aTOMHAsIOPOUTAIb, PANyCaTOMa, XHMUIECKASICBSI3b, 0T
APHASTMHENOJISIPHASIKOBAJICHTHASICBA3b, MIOHHASACBA3b, MOH,KATHOH,aHUOH,PacTBOp,
MaccoBas J10J1s1 BelecTBa(IIpOIICHTHAs KOHIIEHTpAIUsl) BpacTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX MOHSITUUA U MPUMEHSTh
ATUIMOHATUATPUONUCAHUUBEIIECTBUUXITPEBPALIICHUI;

HCITOJIb30BAaThXUMHUYECK YFOCUMBOJIUKYJIICOCTABIEHUI(DOPM yIIBEIIECTBUY PABHEH
MUXUMHUYECKUXPEAKIINN;

ONpEACNATh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COCAMHEHUSX,
CTENICHbOKUCIICHUSIDJIEMEHTOB B~ OMHApHBIX  COCIMHEHMSIX,  MPUHAJICKHOCTh
BEIECTBKOIPEICIEHHOM YKIIACCYCOCTNHEHUUTTO)OpMYyiiaM, BUTXUMUIECKONCBI3H(KOBA
JICHTHAAMMOHHAS )BHEOPTaHUYECKUXCOCTUHCHUSX

packpsiBatbeMbIcl lepronnueckorozakonall.MI.MenaeneeBa: IEMOHCTPUPOBATHIIO
HUMaHHENEPUOANYECKON3aBUCUMOCTUCBONCTBXUMUYECKUXAIIEMEHTOBOTU XTTOJIOKECHUSA
Bllepuonnueckoiicucreme,3aKOHOBCOXPaHEHUSIMACCHIBEILIECTB, [IOCTOSIHCTBACOCTABA,aTO
MHOMOJIEKYJISIPHOT0y4 €HUS1,3aKOHAABOTaIpo;

OMUCHIBaTbUXApaKTepU30BaThTabIMUHYIOGOpMYllepronueckoicuCTEMBIXUMHUYE
CKMXDJIEMEHTOB: pa3IMYaThIIOHATUSIKTTIaBHAsITOATpyHa( A -Tpymma)»u
«mobounasmoarpymma(b-
rpymma)»,Maablen00IbIIUETIEPUOIbI,COOTHOCUTHO003HAYEHUS, KOTOPhIE WMEIOTCS B
TabymIe «ITepuognueckas cucrema
xuMmmnueckuxaneMeHToB/l. . MenaeneeBay CHuCI0BBIMUXAPAKTEPUCTUKAMUCTPOEHUSIATO
MOBXMMHUYECKUXAIIEMEHTOB(COCTaBU3APAAAAPA,00111€€UNCI03IEKTPOHOBUPACTIPEEIICH
UEUXIO3JIEKTPOHHBIMCIIONM );

KJIAaCCU(DUITMPOBATEXUMUIECKUEITIEMEHTHI, HEOPTaHNYECKUEBEIIECTBA, XUMHUIECCKUE
peaku(MOYNCIyHCOCTaBYyJaCTBYIOIUX BPEAKITUN  BEIIECTB,TOTEIIIOBOMYI D (DEKTY);

XapakTepu3oBaTh (ONMUCHIBATh) OOLIME XMMHYECKHE CBONCTBAa  BEIIECTB
Pa3IMYHBIXKJIACCOB,TOATBEPKIASIOMMCAHUETPUMEPAMUMOJIEK YIIIPHBIX YPABHEHUKCOOT
BETCTBYIOIUXXUMUYECKUXPEAKIIUA;

IIPOTHO3UPOBATHCBOVCTBABEILIECTB
B3aBHCUMOCTHOTUXKA4E€CTBEHHOIOCOCTABA, BO3MOKHOCTUIIPOTEKAHUS
XUMHUUYECKUXITPEBPAILIEHU Bpa3IMUYHBIXYCIIOBHSIX;

BBIYNCIIATHOTHOCUTEIIBH YIOMOJIEK YJISIPH Y FOUMOJISIPH YFOMAaCChIBEIECTB,MAaCCOBYIO
JOJIF0  XMMHYECKOrO0  JJIeMEHTa 1o  (QopMylie  COCIUHEHHS,  MAacCOBYIO
JIOJTFOBENIECTBABPACTBOPE, MTPOBOJAUTH PACUETHIIIOYPABHEHUIOXUMUY €ECKOMPEAKIINH;
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MIPUMEHSITHOCHOBHBICONE PALTUUMBICTUTEIHLHONACATEILHOCTH—
aHAJIM3UCUHTE3,CPaBHEHUE,00 0011IEHHE,CHCTEMATHU3AIINIO, KJIACCH (PUKALIMIO, BBISIBICHUE
MPUYNHHO-CJIEICTBEHHBIXCBSA3EH—
JUISIN3Y4YE€HUSICBOMCTBBEIIECTBUXUMUYECKUXPEAKIIUI,€CTECTBEHHO-HAYYHbIE ~ METOJIbI
MO3HAHUS — HaOJII0ICHHE, U3MEpEHUE, MOJIEJINPOBAHME,IKCIIEPUMEHT
(peanbHBIMUMBICTICHHBIN );

CJIeI0BATHIIPaBUIIAMITONb30BAHUSXUMUYECKONTIOCY10MMIIa00paTOPHBIMOOOPYI0Ba
HUEM,aTaKKeTpaBUIaMOoOPaIICHUSICBEIIIECTBAMUBCOOTBETCTBUUC ~ MHCTPYKIUSIMUA  TIO
BBITTOJIHEHU O 1ab0paToOpPHBIX XUMHAYECKUX OIBITOB 1o
MOJTYYEHUIOMCOOMPAHUIOTa3000 pa3HbIXBEIECTB(BOAOPOAAUKHUCIIOPO/IA), TIPUTOTOBJICHU
FOPaCcTBOPOBCONPEAEIEHHONMACCOBOMI0JIEUPACTBOPEHHOT OBEILIECTBA, INITAHUPOBATHUIIP
OBOAUTHXHUMHUYECKNEIKCIIEPUMEHTHIIIOPACI 03HABAHUIOPACTBOPOBIIEIOYEHUKHUCIOTCIIO
MOILbIOMHIUKATOPOB(JIAKMYC,(peHOIPTalIenH, METUIIOPAHKUAPYTHUE).

K KOHILY 00y4eHHSIB 9ki1acce [IPEAMETHBIEPE3YIbTAThI
Ha0a30BOMypOBHEIOKHBIOTPAKAaTHC(HOPMUPOBAHHOCTH YO0 yHAIOIITIXCS YMEHHIA

PaCKpbIBATHCMBICIIOCHOBHBIXXUMUYECKUXITOHATHN : XUMAYECKUUIIEMEHT,aTOM,MOJI
€KyJ1a, HWOH, KAaTHMOH, aHHWOH, NPOCTOE  BEIIECTBO, CIOXKHOE  BEHIECTBO,
BaJICHTHOCTD,JIEKTPOOTPULIATEIbHOCTD, CTEIIEHbOKUCIICH NS, XUMUYECKASIPEAKLINSL, XUMHU
YeCKasCBs3b, TEIUIOBOM H(eKT peakuuu, MOJb, MOJSPHBIA 00BEM, pacTBOp,
ANEKTPOIUTHI, HEINEKTPOIUTHL,AIEKTPOTUTHUECKAS U CCOLIM AL, PEAKITAMMOHHOT000MEe
HAa,KaTaJn3aTop,XMMUYECKOEpaBHOBECUE,00paTUMBIEMHEOOPATUMbIEPEAKIINHT, OKUCITUTE
JIBHO-
BOCCTaHOBUTEIIbHBIEPEAKIINH,0KACIIUTEND,BOCCTAHOBUTENIL,0KUCICHUEUBOCCTAHOBIICHU
€,aJUIOTPOIHSL,aM(POTEPHOCTH, XUMUUECKASICBA3b(KOBaJICHTHAS, HOHHAS ,METAJUTUYECKas ),
KPUCTAJUITMYECKAS pPEETKA, KOPPO3HS
METAJUIOB,CIUIABbI,CKOPOCTBXUMHUYECKONPEAKIINH, IPEIETbHOAON Y CTUMAAKOHIEHTPAlA
al[JIKBemecTBa;

WJUTFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~ XHUMHUYECKMX  TOHSATUH U
IIPUMEHATHITUIIOHATUAIPUONIMCAHUMBEIIECTBUMXITPEBPALLICHUH;

MCIIOJIb30BaThXUMHUYECKYIOCUMBOJIMKYIICOCTABICHUA(DOPM yIBEIIECTBUYPAaBHEH
MUXUMHUYECKUXPEAKIIUN;

OIPENEIATHBATIEHTHOCTD U CTEINEHb OKHCJICHUS XUMHUYECKUX
AJIEMEHTOBBCOEAMHEHUAXPA3IMYHOIOCOCTaBa, IPUHAIEKHOCTHBEIECTBKOIIPEACIIEHHO
MYKJIACCy COCIMHEHU N o (dopMynam,BUAXUMUYECKOM CBA3U

(KoBaJIeHTHAsI,MOHHAS,METATNYECKAS ) BHEOPraHUYECKUXCOSTUHECHUIX,3aPsI INOHATIOXH
MHUYECKOMBOpMyJie, XapakTep Cpelbl B BOJHBIX PAacTBOpPaX HEOPraHUYECKUX
COEIMHEHN M, TUIIKPUCTALUIMYECKONPEIIETKUKOHKPETHOT OBENIECTBA;
packpbiBaTbcMbICII [epruonnyeckoro3zakona/l.1.MenaeneeBan1eMOHCTpUPOBATH
ero IMOHUMAaHHUE: ONHCHIBATh u XapaKkTepU30BaATh Ta0IMYHYIO
bopmylleproanyeckoiCuCTEMBIXUMUYECKUXAIEMEHTOB: PA3INUaThIIOHATUSIKTJIABHASTIO
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arpynma( A-rpynna)»u«inooounasnoarpynna( b-rpymnmna)»,maasienoosbIme
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MEPUOIbI,COOTHOCUTHOO03HAUCHH ST, KOTOPHIEUMEIOTCSABIIEPUOANYECKOUTAOIHIIE,C
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMUMUUYECKHUX 3JIEMEHTOB (COCTaB
u3apsaa sAnapa, oOIee YKCIO DSJIEKTPOHOB U PACHPENCNICHHE HMX IO SJIEKTPOHHBIM
CJI0SIM ),00BICHATHOOIINE3aKOH OMEPHOCTH
BU3MEHECHUHUCBONCTBYJIEMEHTOBUUXCOSAMHEHUUBITPEICTAXMAJTBIXTIEPHOI0BUTIIABHBIXIT
OATrPYIIICYYETOM CTPOCHUSMXATOMOB;
KJIacCU(UIIUPOBATh  XUMHYECKHUE  DJIEMEHTHI, HEOpraHWYEeCKue
BEIIECTBA, XUMUYECKUEPEAKITNU(TTOUUCITYHCOCTABYyqIacTBY
IO XBPEAKITUUBEIIECTB, TOTETIOBOM YA (D PEKTY, TOU3MEHEHUIOCTETICHEHOKMCIICHUSIX UM
MYECKUXAIIEMEHTOB); XapaKTepU30BaTh(OMHUCHIBATH )00IIUEUCTIELIM(PUIECKUEXUMUYECKU
€CBOMCTBANPOCTHIXMCIOKHBIXBEIECTB,TOATBEPKAAIOMUCAHUETIPUMEPAMUMOJIEK YJISIPH
BIXU
MOHHBIXYPaBHEHUIICOOTBETCTBYIOIINXXUMUYECKUXPEAKIIUIA;

COCTABJISITh YPABHEHUSIDIEKTP OJTUTUYECKOU TN CCOLUAIMUKUACIIOT, IETI0UY €U COIIEH, IT
OJIHBIE HCOKpalIEHHbICYPaBHEHUS PEAKITUHHOHHOT O oOMeHa,ypaBHEHUSIPEAKIUH,
MOATBEPKIAOITUX CYIIIECTBOBAHUE T€HETUYECKOU CBSI3U MEXKY
BEILECTBAMHUPA3INYHBIXKIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCJIUTEIHHO-BOCCTAHOBUTEIbHBIX peakuuit
MOCPEACTBOMCOCTABJICHUICKTPOHHOT 00aJIaHCAITUXPEAKITU;

IIPOTHO3UPOBATHCBONCTBABEIIECTBB3ABUCUMOCTHOTUX CTPOEHHU S, BO3MOKHOCTHUIIPO
TEKaHUAXUMHUYECKUXITPEBPAICHUIBPA3INYHBIXyCIOBUSX;

BBIYUCIISTHOTHOCUTEIBLH YIOMOJIEK YJIIPH YIOUMOJISIPHYFOMACChIBEIECTB,MAaCCOBYIO
JOJII0  XMMHMYECKOro  3jieMeHTa 1o  (opMmysie  COEJUHEHMS,  MAacCOBYIO
JIOJIFOBELIECTBABPACTBOPE, TPOBOAUTH PACUETHIIIOYPABHEHHUIOXUMUYECKONPEAKIINY;

COOJTIOIATHITPABUIIANIONB30 BAHUSIXUMUYECKOUTIOCYI0UMIIa00paTOPHBIMOOOPY10Ba
HUEM,aTaKKeTpaBrUIa00paIeHUsICBEIIIECTBAMUBCOOTBETCTBUMC ~ WHCTPYKIMSIMU  TI0
BBITIOJIHEHU O 1ab0paTOpPHBIX XUMHUYECKUX OIBITOB o MOJIy4CHUIOU
COOMpaHUIOra3000pa3HBIXBEMIECTB(aMMHUAKAN yTJIEKUCIIOTOrasa);

IPOBOAUTHPEAKIUH,TOATBEPK AAIOITNEKAYECTBEHHBIHCOCTaBPA3TMYHBIXBEIIECTB: P
aCrO3HaBaThOMBITHBIMITYTEMXIIOPU/T-,0pOMU -, MOIU -, KapOoHaT-,pocdar-,cunmkar-
,CyJb(aT-,ruIPOKCH/I-

MOHBI,KATHOHBIAMMOHUSIMMOHBIN3YYEHHBIXMETAJUIOB, IPUCYTCTBYIOIINEBBOIHBIXPACTBO
paxHEeOpraHNYECKUXBEIIECTB;

MIPUMEHSATHOCHOBHBICONEPAITUUMBICTUTEIHHONAEATEILHOCTH—
aHAJIM3UCUHTE3,CpaBHEHUE,000011IEHNE,CUCTEMATHU3aIU IO, BEISIBICHUECTPUYHMHHO -
CJIEJICTBEHHBIXCBSI3EN—
JUISIN3yYE€HUSICBOMCTBBEIIECTBUXUMUYECKUXPEAKIIUI,€CTECTBEHHO-HAYYHbIE ~ METOJIbI
MO3HAHUS — HaO0JII0ICHHE, U3MEPEHHUE, MOJIETMPOBAHMUE,
AKCTIEPUMEHT(PEATbHBINUMBICIICHHBIH ).
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TEMATHYECKOEIIVIAHUPOBAHUE

8 KJIACC
HaumenoBanue
Ne KonmuaecTBo OCHOBHBICBUIBIACSATESILHOCTH
pa3zieIoBUTEM ConepxanneoOyqdeHus
n/m 4acoB o0 yyarommxcs
ydeOHOronpeaMeTa
Paznenl.llepBoHauyanbHbIeXUMUAYECKUETIOHSI THS
1.1 | Xumus — 3) IIpenmer xumun. Posb xumun B PackppiBaTbCMBICIIN3y4aeMBIXITOHATHUH.
Ba)KHas100J1aCTh KU3HUYEI0BEKA. X MU PackpbIBaTEpOJIbXUMUUBIPUPOIEU KU
€CTECTBO3HAHUSIH BCHCTEMEHAYK. 3HUYEIIOBEKA,CECBA3BCAPYTUMU
Tenaupeniectsa. PU3MYECKUESCBONCTBA
MPaAKTUYECKOMN BEIIIECTB. ArperaTtHoe HayKaMH.
JICITEIbHOCTH cocrosaueBeniecTB. I lonsaTneomeronaxn | Pa3znnuaTpbunCcThICBEIISCTBANCMECH,
YyeJoBeKa O3HAaHUABXUMUH. YN CTHIEBEIIECTBACME OIHOPOAHBIC U HEOTHOPOIHBIE

CH.
Crnoco0Onipa3aeneHusicMecei.
Xumuueckuiiaxcnepumenm:
Jlemoncmpayuu:
3HAaKOMCTBOCXMMHUYECKOUTIOCY 10M,
CIPAaBHJIAMHUPAOOTHIBIIA00OPATOPUHNH
mprueMaMHOOpaIeHUACIA00PATOPHBIMO
Oopy/1I0BaHUEM.
DuU3NYECKUECBOMCTBA0OPA3IIOB
HEOPraHUYECKUXBEIIECTB—METAIIIOB

cMmecu.Paznnuatepusznyeckuenxummuy
ecKue

SIBJIICHHUS.
CrnenoBaTbaIrOpUTMAMHCIIOIb30BAHUS
KCIIEPUMEHTaIbHBIXMETO10B—
HaOJII0ICHUSAUIKCIIEPUMEHTA.
HaOmronaTts 1 onucsIBaTh

OOBEKTHINPH MPOBEAECHUN
JEMOHCTpanun
11a00paTOPHBIXOMBITOBIOU3YUEHHUIO
(U3UYECKUXCBOKMCTBBEIECTB,CITIOCOO0B
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WHEMETAIIIOB.

Crnioco0sbI pasaeneHus
cMmecei((puiabTpoBaHue,
BbIMIAPUBAHUE, TUCTUILISAIUSA, XPO
mMarorpadusi).

paszesieHus
cMmeceliBeniecTs. [ IpoBoguTEXuMHUIECK
UHDKCIIEPUMEHTIIPU pa3IeIICHUN
cMmeceit (Ha
IIPUMEPEOYUCTKUIIOBAPEHHOMN
COJIN)BXO7IE
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Jlabopamopusieonvimol: V13yuenue

1 OTIFICAaHHE
(bU3MYECKUXCBOWCTBOOPA3IIOBHEOD
TaHMYECKUXBEIIECTB.
N3yuennecnocoboBpaszeneHuscMeceii(
CIIOMOIIIbIO MarHuTa).
Ilpaxkmuyeckuepabomoi:
Nel.ITpaBunapaOoTsiBIa00PATOPUUHAIIP
uEMBI 0OpaIleHusI C
71a00paTOPHBIMOOOPYTIOBAHUEM.
No2.Paznenennecmeceii(Hanpumepeou
MCTKH TTOBAPEHHOMCOJIH )

PAKTUYECKONPaOOTHINC2.

CrnietoBars mpaBuiam
MTOJIb30BAHUSXUMUYECKON MOCYAOU U
71a00paTOPHBIMOOOPY/IOBAHUEM, A TAKIKE
PABUIIAMOO paILlEHUSICXUMHUY €CKMHUBEII]
€CTBAaMUBCOOTBETCTBUUCUHCTPYKIUEH
IPUBBIIOJTHEHUUIIPAKTUYECKONUP
abotbINe 1.
BricTpanBaThpa3BEPHYTHIENINCHMEHHBIE
UYCTHBIEOTBETHICONIOPON

Ha MHPOPMAIIHIO U3 YIeOHUKA
VICIIPABOYHBIX MAaTE€pPUAJIOB,
IPaMOTHOMCIIOIb30BATbH3Y4E€HHBINIIOH
ATUMHBINA

annaparkypcaxuMuu

1.2.

BemectBa
NXUMHAYECK
Hepeakiuu

15

ATOMBI U1 MOJIEKYJIBI.
XumuueckuesneMeHTbl. CHMBOJIbI
XUMUYECKUX3JIeMeHTOB. [IpocThie

U CJIOKHBIEBEIECTBA. ATOMHO-
MOJIEKYJISIPHOCYYCHHE.
Xumunueckasihopmyna.BaneHTHOCTRA
TOMOBXUMHUYECKUXIIEMEHTOB.
3aKOHIOCTOSTHCTBAacOCTaBaBenecTB.O
THOCUTEJIbHAsIaTOMHAsI Macca.
OTHOCUTEIBHAS MOJIEKYJIIpHAs
Macca.MaccoBasiIoISIXMMUYE€CKOT03J1€
MEHTaBCOCIMHEHUU.

OnpenensaTs NpU3HAKA
XUMUYECKUXPEAKIUH, YCIOBHS UX
npoTekanus. OObSCHITH CyITHOCTb
bu3uIeCKnX
UXUMUYECKUXSABICHUNCTOUYKU3PEHUSIA
TOMHO-MOJIEKYJIIPHOT OY4EHHS.
KnaccudunmpoBarbxumuyeckue
peakiuu (1o YKuciIy u
COCTaBypearupymromux 1
00pa3yIOIINXCSIBEIIECTB).
CocTaBasaTe HOpMYJIbI
OMHAPHBIXBEILECTBIIOBAIEHTHOCTUHOIIP
e1eNAThBAIEHTHOCTHIIO(OpMYIamMm
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BCIIICCTB.
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KonuuectBoBemecTBa.Monb.MossipHasm
acca. B3auMocCBsI3b KOJIMUECTBA, MACCHIU
Yucia CTPYKTYPHBIX €IUHUIL
BenecTBa.Pacuérel mo hopmynam
XUMHUYECKUXCOECTUHECHU .

dusnyeckue u XUMUYECKUE
SIBJICHUSA. XUMUUYECKasl peakuus U €€
MPU3HAKU.3aKOHCOXPAHEHUSIMACCHIBE
IIECTB.

XUMUYECKUEYPABHEHUS.
Knaccuduxarnms XuMu4ecKkux
peakiuii(coeTMHEHUS, Pa3JIOKEHHU s, 3aMe
IIeHHs1,00MeHa).
Xumuueckuiiaxcnepumenm:
Jlemoncmpayuu:

dusnyecKre CBOMCTBA
00pa3IlOBHEOPraHMYECKUXBEIIECTB—
METAJIOBUHEMETAILJIOB.

OOpa3mpl  BEMIECTB  KOJIMYECTBOM |
MOJIb. DU3NYECKUESIBICHUSA(IIABICHUEBO
CKa,TasiHUEIbJ1a,pacTUpaHrecaxapa

B CTYIIKE, KUTICHUE U
KOH/JICHCAIUSIBO/IBI).
XHUMUYECKUESABICHUS(TOPEHUECBEUH, T
POKAJIMBaHUE METHOU
MIPOBOJIOKH,B3aUMOAEHCTBUECO IBINITN
Mena

CCOJISTHOMKHUCIIOTOM).

PaccraBnsaTeko3pPpuimeHTsI
BYpaBHEHUSIXXUMUUYECKUXpeakunii. H
a0JIro1aTh U OMUCKHIBATH OOBEKTHITIPU
MPOBEJICHUU JEMOHCTpAIid
11a00paTOPHBIXOIBITOB.

[IpoBOANTH BEIYUCIEHUS 110
(hopMyTaMXUMHYECKUXCOSTUHEHUINU YD
ABHEHUSIMXUMHYECKUXPEAKIIU.
[IpuMeHAThECTECTBEHHO-
HAy4YHBIEMETO/IbI TO3HAHUS (B TOM
YUCIIEHAOIIOICHUE, MOJICTTUPOBAHU

c,

AKCIIEPUMEHTUOCHOBHBICOIIEPAIIUUM
BICJIUTEILHOU
NeATeNIbHOCTU(CpaBHEHUE, KiTaccuhu
KaIs)
BricTpanBaThpa3BEPHYTHIEMUCEMEHHBIE
NYCTHBIEOTBETHICOIIOPOMN

Ha MHQPOPMAIIUIO U3 yueOHUKa
MCIIPABOYHBIX MATEPHUAJIOB,
IPaMOTHOUCIION30BaThU3yUCHHBIMIIOH
ATUWUHBIAAMNIIAPAT KYpPCAXUMUHU
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Ha6JIIOI[CHHerI/I3HaKOBHpOTCKaHI/I$I
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XUMUYECKUXPEAKITUH(pa3ioKeHUEC
axapa,B3auMOJICHCTBUECEPHOMN
KHUCIIOTBICXJIOPUIOMOApus, I0TydEeHUEH
pa3noKeHrue TUAPOKCUIA METU
(IDmpunarpeBaHuu, B3aUMOJICHCTBUE
xKeresac
pactBopomconumean(1l).OnbITsl,
WJUTIOCTPUPYIOIIHE
3aKOHCOXPAHEHUSMACCHI.
Jlabopamopuwvieonvimol:
CoznanneMopenenMomnexyn(
1apOCTEPIKHEBBIX).

Onucanue pu3nuecKux
CBOWCTBOOpA31I0BHEOPraHUUECKUXBE
IECTB—METAITIOBUHEMETAILIIOB.
Habmonenne ¢puznueckunx
(1aBneHUEBOCKA, TassHUE JIbJA) U
XUMUYECKUX(TOPEHUECBEUH, TPOKATNBA
HUEMETHOUMPOBOJIOKH ) SIBICHUM.
HaOmonenuenonucaHuenpru3HaKoBII
POTEKaHUSI XUMUYECKHUX
peaKIMIpPa3HbIXTUIIOB.

Buviuucnenus:

OTHOCUTEIILHOW MOJIEKYJIIPHOU
MacChIBEIIECTB, MOJISIPHOU
MacChl,MacChIBEI€CTB,MACCHIMKOJIMYECTB
aBEIIECTBA;MAaCCOBOMIOIMXUMUYECKOT0)
JIEMEHTA
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opopMyIIeCOeTUHEHUS;
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110 YPAaBHEHUSAM XUMUYECKUX
pEaKLUN:KOJINYECTBA,MaCCHIBELICCTBA
IIOM3BECTHOM YKOJINYECTBY,Macce
pPEareHTOBUIIN TPOIYKTOBPEAKLIUH

Hroronopazneny

20

Paznen2.BaxHeillnenpeacTraBuTe/ I uHeO

PraHunv4e¢CKUXBCIICCTB

2.1

Bo3nyx.Kucnopon.
[Tousatneo0O
OKCcHIax

6

Boznyx—
cmeckra3oB.CocraBBo3ayxa.Kucnopon

— 3JIEMEHT U MPOCTOEBEUIECTBO.
Haxoxnennexncnopoaa

B IIpUpO/JIe, PU3NUECKUE U
XUMHUYECKAECBONCTRA (peaKIuu
ropenusi). Oxcuapl.IIpumenenue
KHCIIOPOJIa.

CriocoObImonyd eHUSIKUCIIOpo1aBiadopa
TopuUUTIPpOMBIIICHHOCTH. KpyroBopot
Kuciopoaasnpupozae. O30H—amoTponHas
MoudUKaIHs

kuciopoja. TernnoBondPekTXUMUIECKO
Hpeakiuu, TEpPMOXUMUYECKUEYpPaBHEHUS,
9K30-
HUIHJO0TepMUYECKUepeakiuu. TOTMBO: y
roJIb U ME€TaH. 3arpsi3HEHUE
BO3/yXa,yCHUJICHHE TAPHUKOBOTO
s¢dekTa,pa3pyiIeHne030H0BOrOCIOs.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:

Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY/IJISl COCTaBJICHUS (OPMYIT
BEIIECTB,MOJIEKYJIIPHBIXYPaBHEHUHXUM

NYECKUXPEAKIUI Cy4aCTUEMKHCIOPOA.

XapakTepu30BaTh(OMKUCHIBAThH)COCTABB
o3ayxa, puznueckue u
XUMHUYECKUECBOMCTBA KUCIOPOAA,
CHOCOOBI

eronoIy4eHHs, IPUMEHEHUEU3HAUCHU
eBIPUPOJIEH KU3HUUETIOBEKA.
CpaBHUBATbpPEAKITUUTOPCHUSIUM
eITICHHOT O OKMCIICHUSI.
OOBSICHATHCYLUTHOCTBIKOIOTMUECKUX
npodiem, CBSI3aHHBIX C
3arps3HEHUEMBO3yXa.

CrnenoBaTh MpaBHiiaM
0e30macHopaboThI B 1aOOpaTOpPUH
IPUKCITIONF30BaHUUXUMHYECKONTIOCY T
BIMOOOPY/IOBAHUS, & TAKXKE
IPaBUIIAMOO PAILIEHUSCTOPIOYMUBEILIE
CTBaMH.
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KauecTBeHHOCOMPEIeICHUECOACPIKAHUS
KHCIIOPOJIaBBO3TyXe
[Tony4enue,cobupaHue,pacrio3HaBaHUE

[InaHMpOBaTEUOCYIIECTBIAThHA
IIPAKTUKEXUMHUYECKUEIKCIIEPUMEHTHI,
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Y U3y4C€HUE CBOMCTB

kuciopoaa. HabmoneHneB3anMo1eiicTB
HSBEIIECTBCKUCIOPOIOMHUYCIOBUS
BO3HUKHOBEHUSUITPEKPAILICHUSTOPESHUS(
noxkapa).

Jlabopamopuwiiionvim:
O3HakoMIIEHHECOOPa3IIaMHUOKCHIOBHO
MMMCAaHUEUXCBOMCTB.
llpaxmuueckaspaboma:.
No3.IlonyueHuencobupanue
KHCJIOPO/1a,U3y4€HUEETOCBOMCTB.
Buviuucnenus:

MOJICKYJISIPHOM MacChl KUCIIOPOa
MO030HAHAOCHOBAHMHATOMHOMMACCHI
XHMHAYECKOI02JIEMEHTA;
KOJIMYECTBA,MaCChIBEIIECTBA
MOYypaBHEHUSAMXUMUYECKUXPEAKITUN

IPOBOUTHHAOIIIOICHUS, AEAThBBIBOBIIT
ope3yibTaTaMAIKCIIEPUMEHTA
IPUTIPOBECHUIIIA0 OpPATOPHBIXOIBITOBU
MPAKTUIECKONPAOOTHI.
BrIuncasThKOIMYECTBOBEIIECTBA,
obbémrazanopopmynam.
Y4acTBOBaTHBCOBMECTHOMPAOOTER
rpyIIe.
BricTpanBaThpa3BEPHYTHIENNCHMEHHBIE
NYCTHBIEOTBETHICOIIOPOMN

Ha HHPOPMAIINIO U3 ydeOHUKa
MCIIPABOYHBIX MAaTE€pPUANIOB,
IPaMOTHOMCIIOIb30BATbH3Y4E€HHBINIIOH
ATHMHBIMANIIApAT KypCaxuMUH

2.2

Bopopon.
IloasgTneokuciorax
HUCOJISIX

Bonopon—
3JIEMEHTUNPOCTOEBENECTBO. Haxo
XKJIECHUEBOAOPOIA

BIIpUPO/IC, PU3NUECKUEH XUMHUIECKUECB
OMCTBA,
pUMEHEHUE,criocoobInomydeHus. Kuc
JIOTBIX COJIH.

MouspHbIiio0bEMTa3oB. Pacuérsin
OXMMHUYECKUMYPABHEHUSIM.
Xumuueckuuuykcnepumenm:
Jlemoncmpayuu:

PackpbIBaTh CMBICIT U3ydaeMBbIX
MOHSITUIY TPUMEHSTh TH MMOHSATUS TIPU
OMKMCAHUUCBOMCTBBEIIECTBU
MXIIPEBPALLICHUM.

XapakTepusoBaThb
(onuchIBaTh)(HU3UUECKUEUXUMUYECK
MECBONCTBABOOPO/Ia, CIIOCOOBI €r0
MOJTYYCHHUSI, IPUMCHCHHE.
CobupaTbnpuOOpAIANOTyYCHUSB
0J10poja.
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[Tonyuenue,coonpanuen

HCI'IOJ'II)3OBaTBXI/IMI/ILICCKYI-OCI/IMBOJ'II/IKy
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pacro3HaBaHUEBOIOPO/IA.
B3anmonencTBueBo10p0acOKCHIOMM
eau(1D).

Jlabopamopmuwiiionvim:
BzanMonencTBUEKUCIOTCMETAIUIAMH.
Ipaxmuueckaspaboma:

Ne4 TlonyduenunencodbupanneBo0poaa, u3
YYEHUEETOCBOMCTB.

Boruucnenus:
00BEMa,KOIMYECTBaBEIIeCTBAra3an

0 €r0 U3BECTHOMY
KOJIMYECTBYBEIIECTBAUIUOOBEMY;
00BEMOB T'a30B MO YPAaBHEHUIO
PEaKIIMUHAOCHOBE3aKOHA00hEMHBIXOTHO
ICHUWUTA30B

JUTsL cocTaBJeHUsT (hOpMyI
BEIECTB,MOJICKYJISIPHBIXyPaBHEHUMXUM
MYECKUXPEAKINN CydacTUEMBOAOPOA.
BpunciaTbMONSIpHYIOMACCYBEILIECTB; K
OJIMYECTBO BEIIECTBA, 00BEM
ra3a,MaccyBelIeCcTBa;

[IpoBOAUTH pacy€rsl MO
YPaBHEHUSIMXUMUYECKUX PEAKIUNA:
KOJIM4€eCTBa,00bEMa, Macchl BEUIECTBA IO
U3BECTHOMYKOJIMYECTBY, 00bEMY, Macce
peareHTOBUINITPOYKTOBPEAKIIUH.
CrnieioBars mpaBuiam
0e30macHoipaboThI B 1aOOpaTOPUH
MPUUCIIONB30BAHUUXUMUYECKOUTIOCY/T
BIMOOOPY/IOBAHHS, & TAKXKE

IPABIIIAMOO PAIICHUSCTOPIOYHNMUBEIIE
CTBAaMUBOBITY.

[InanupoBaTeu
OCYIIECTBISIThHATPAKTUKEXUMHUYECKUE
HKCIIEPUMEHTHI,
IPOBOAUTHHAOIIIOICHHUS, 1€TaTHBBIBOIBITT
Ope3yJIbTaTaMIKCIIEPUMEHTA.
Y4acTBOBaTHBCOBMECTHOMPAOOTE
BIPYIINE
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2.3

Bona.PactBopbl.
Iloagatue
000CHOBaHUAX

dusnyecKkrnecBocTBaBobl. Bomakakpa
CTBOPUTEIIb. XUMHUYECKHUE
CBOMCTBABO/IbI.

OcHoBaHwusl.

PackpbIBaTh CMBICIT H3y4aeMBbIX
MMOHATUNHUIIPUMEHATHI TUTTOHS TUSIITPHAOITN
CaHMHCBONCTBBEILICCTBU
VXITPEBPALLICHUN.
XapakTepu30BaThb(hU3NICCKHCH

41




PactBopbl. Pos1bpacTBOPOBBIIPUPOIEUBIK
M3HHYEenoBeka. KpyroBoporBoasl
B IIPUPOJIE. 3arpsi3HEHUE
PUPOAHBIXBOA.OXpaHAUOUNCTKAIPUPO
nHbeIXBOA. HackleHHbIe 1
HEHACBIILIEHHBIEPACTBOPHI.
PactBoprMOcCTBBELIECTB
BBOJIe.MaccoBasoIIBEIECTBABD
acTBOpE.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
PactBopeHueBenecTBCpa3InaHonp
aCTBOPHUMOCTBIO.
B3anmopeticTBueBoapIicMeTaIIaMu(
HaTPUEMUKAIIBLIUEM ).
HccnenoBanne pacTBOPOB KUCIIOT
MIEJI0YECIIOMOIIBIONHINKATOPOB.
Jlabopamopnvie
onvimviiccnenoBsanue
0COOEHHOCTEUPACTBOPEHHUS
BELIECTB C
Pa3IIMYHONPACTBOPUMOCTHIO.
[IpuroToBneHnepacTBOPOB
CONpeAcIEHHONMACCOBOUIOIEUD
aCTBOPEHHOT OBEILECTBA.
IIpakmuueckaspaboma
Ne5 . IIpuroroBneHnepacTBOpoB
CONpeAEIEHHONMACCOBONU I0JIEUD

XUMHUYECKUECBOMCTBABOABL,CEPOJIBKAKPA
CTBOPHUTEIS B IPUPOTHBIX
nporeccax.CoCTaBIsIThypaBHEHUS
XUMUYECKUXPEAKITUICYdaCTUEMBO/IBI.
OOBSICHATH CYyITHOCTD
HKOJIOTMYECKUXIIPOOIIEM, CBA3AHHBIX C
3arps3HEHUEMITPUPOAHBIXBO/I,CIIOCOOBIO
YUCTKUBOABIOTIIPUMECEH, MEPBITOOXPAHE
BOJI

OT3arpsi3HEHUS.
[InaHMpOBaTEUOCYIIECTBIIATD
HAIPAKTUKEXUMHUYICCKHEC
HKCIIEPUMEHTHI, IPOBOIUTHHAOIIOICHUS, T
€JIaTh BBIBOABIIIOPE3YJIbTATAM
IKCIIEPUMEHTA TIPH

MIPOBEICHUNIIA0 0OPaTOPHBIXOMBITOBUIIPA
KTUYECKONUPaOOTHI.

CrnenoBars mpaBuiam
0e30macHOpaboTHI B 1a00paTopuun
MPUUCIIONH30BAHUUXUMUYECKOUTIOCY/T
BIMOOOPYIOBAHHUS.
[TpoBOUTEBBIYUCIICHUSACTIPUMEHEHUEMIT
OHSITUSIKMACCOBasl 10JIsI BEIIECTBA
BpPacTBOPE.
BricTpanBaThpa3BEpHYTHICTHCHMEHHBIC
NYCTHBIEOTBETHICOIIOPOM
HauHdOpMaIMION3ydeOHIKaN
CIIPABOYHBIXMATEPUAJIOB,[PAMOTHO
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ACTBOPEHHOT OBEILIECTBA.
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Buiyucnenus:
CHUCIIOJIL30BAHUEMITOHSI TSI «MACCOBAsII
OJISIBEIIIECTBABPACTBOPE

HCTI0JIb30BAThU3YUECHHBINIIOHATUNHBINA
MIapaT KypcaxuMuu

2.4

OCHOBHBIEKJIACCHI
HEOPraHUYECKUXC
OCIUHCHUU

11

Knaccudukanus
HeOpraHndeckuxcoeauHeHnl. OKCHUIbI.
Kinaccudukarusokcuaon:coieo0pasyro
e OCHOBHBIC, KUCIIOTHBIE,aM(OTEPHBI
e)

nHeconeobpasyromue. Homenknarypa
OKCHUI0B. PU3NYECKUENXNMNYECKHUECBOIC
TBa OKcUAOB. [lomyueHue
okcuaoB.OcHoBanus. KinaccudukanusocH
OBaHUU: IETOYNMHEPACTBOPUMBICOCHOBA
HUSL.

HomenknarypaocHoBannil. @usnueckue
1 XUMHUYECKHNECBOMCTBAOCHOBAHUM.
[TosmyyenneocHoBaHUM.

Kucnotsl. Knaccuduxanus

kucioT. Homenknarypakuciaor.@uzny
€CKHEN XUMUYECKUE CBOMCTBA

KHCIIOT.
PsanaktuBHOCcTHMeTaimioBH. H.beketo
Ba.llomydeHUEKHUCIIOT.

Comu. HomeHnknarypa

couieil. PU3NYECKUENXUMUYECKUECBO
rcrBaconen. [ lomyaenuneconeil.
['eneTnueckascBI3bMEXKAYKIACCAMUH

KnaccuduunpoBaTth
M3Yy4aeMbI€BEILIECTBANIOCOCTABYHCB
OMCTBaM.
CocTaBisATh()OPMYIBIOKCH10B,KUCIIOT,0
CHOBAHUM,COJICH M Ha3bIBATh UX
NOMEXTYHAPOAHOWMHOMEHKIIATYPE.
[Iporuo3upoBaTECBONCTBABEIIECTB
HAOCHOBE
OOLIMXXMMHYECKUXCBOMCTBU3YUEHHBIX
KJIACCOB/TPYNIBEILIECTB,
KKOTOPBIMOHUOTHOCATCS.
CocTaBisTEMOJNIEKYJIIPHbIEYPaBHEHHUSIP
€aKUUN, WJUTFOCTPUPYIOUTUXXUMUYECKH
€ CBOMCTBA U CIIOCOOBITIOTYYEHUS
BELIECTBU3YYEHHBIX
KJIaCCOB/TPYIIIL,ATaKKETIOATBEPK
JAIOLINX
TE€HETUYECKYIOB3aUMOCBI3bMEX T
YHHMH.

[Tpon3BOAUTEBBIUNCICHUS
NOYpaBHEHUAMXUMHYECKUXPEAKIIHIA.
[[1aHMpOBaTEUOCYIECTBIISATH
HaIPaKTUKEXUMUYECKHE
HKCIEPUMEHTHI, IPOBOAUTHHAOIIOICHHUS, ]|
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€OPraHN4YEeCKUXCOETUHECHU .
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:

€J1aTh BBIBOJABINIOPE3YIbTATAM
DKCIIEPUMEHTAIIPUIIPOBEICHUN
71a00PaTOPHBIXOMBITOBUIIPAKTUYECKHUX
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OO6pa31bIHeOPraHNYECKUXBEIECTB
A3JIMYHBIXKJIACCOB.

ONBITHL, WIITIOCTPUPYIONTUEXUMUYECKHEC
BOWCTBA KJIACCOB
HEOPraHWYECKUXBEIIIECTB.
Jlabopamopbie

onvimuiOnpeieNIeHne pacTBOPOB
KHUCJIOT
UIIETI0YEHCITIOMOIIBIOMHINKATOPOB.
N3ydeHneB3auMoIeHCTBASIKUCIIOT
CMETAJUIAMU, PEAKITUMHEUTPATIU3ALIN Y.
B3anmoericTBuEpacTBOPacEPHOMK
ucnorsicokcugommenu (I).
ITonydyeHneHepacTBOPUMBIXOCHOBAHU M.
BrirecHeHneoqHOroMeTamaipyruMu
3pacTBOPACOJIH.
Ilpaxmuueckasapaboma

No 6. Pemienue
AKCIIEPUMEHTAIIbHBIX3a4aUTTOTEMEK
BaxxHenmmeknacCbIHEOPraHu4eCKU

XCOETMHECHUI.

Buviyucnenus:

1o ypaBHEHUSIM XUMHYECKOU
PEaKIUM:KOJINYECTBA BEIIECTBA,
00BEMa, MAacChIIIO HU3BECTHOMY
KOJINYECTBY
BelllecTBa,00bEMY,Maccepear cHTOBHITH
MPOIYKTOBPEAKIINU

pabor.
CrnenoBaThIipaBIaMO€30I1acCHOM
paboTeiBIabOpaTopun
MPUUCTIOIb30BAHUMXUMHUYECKOU
HOCYABINOOOPYIOBAHUS.
BricTpanBathpa3BEPHYTHICIMCEMEHHBIE
NYCTHBICOTBETBICOIIOPOM

Ha HHPOPMALIHIO U3 YUeOHUKA
VCIIPABOYHBIX MAaTE€pUANIOB,
IPaMOTHOMCIIOJb30BATbH3Y4YE€HHBINIIOH
ATUWHBIAANIIAPAT KYPCAXUMUHU
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Uroronopazneny:

30
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Paznen3.llepuonuueckuniizakonnllepuognueckascucremaxummnueckuxidieMenToB/[.U.Menaeneesa.Ctpoenue

aToOMOB.XHMMHYECKasACBA3b.OKHCINTE BbHO-BOCCTAHOBUTEC/IbHBICPCAKITUN

3.1

ITepronnueckuit
3axoHullepnoan
YyecKasicucTeMax
UMHUYECKUXIJIEM
€HTOB
JI.N.Menneneena.
Crpoenuearoma

7

[lepBBIenONBITKUKIIACCU(PUKATTUNX
MMHUYECKUX 3J1eMeHTOB. [ToHsTHEO
IPYIIAaX CXOIHBIX
3JI€MEHTOB(IIEI0OYHBICUILIETIOUHO3
eMeJIbHbIC

METaJUIbl, TAJIOTE€HbI, THEPTHBIE

ras3pl). DJIEMEHTBI, KOTOPbIE
oOpasyroTaM(oTepHbIe OKCUJIBI U
runpokcubl. [ lepuoanueckuiizakon. e
PUOINYECKASICUCTEMAXUMUUECKUXIIIEME
HTOB

J.N.Menneneesa. KopoTkonepuonHasana
nuHHONepuoaHaspopmelllepronnuecko
1 cucTeMbl XuMudeckuxisjaemenTon 1. 1.
Menneneesa. llepuoapin

rpymnmbl. DU3NYECKUNCMBICI
MOPSIIKOBOITOHOMEPA, HOMEPOBIIEPU OIan
IPYIIIBIAIEMEHTA.
CrpoenunearoMoB.CocTaBaTOMHBIX
anep. M3otonel. DNEKTPOHBI.
CTpoeHuesIeKTPOHHBIX000104E€KATOMO
BIIEPBBIX20XUMUYECKUXAIIEMEHTOBl lepu
OJIMYECKOWCUCTEMBI

JA.N.MenneneeBa. XapakTepucTuka
XUMHUYECKOT03JIEMEHTA
noerornoJioxkeHnutoBl lepuognyueckoiic

PackpbIBaTbCMBICITIEPHOANYECKOT 03
aKoOHa.

OnuchIBaTHCTPOCHUETAOIUIIBI
«IlepponnyeckasicuCTeMaxUMHUYECKUXD
nemenToB/l.M1.MeneneeBa.
MopaenupoBarb CTpOEHHE
aTOMa,’HEPreTHYECKUXYPOBHEMUIIONYPO
BHEUIIPUIIOMOILIUPUCYHKOB,JIEKTPOHHBI
X

KOH(pUTypanuii U 31eKTPOHHO-
rpaguyeckux@opmyi.
[osicHATH(PU3NIECKUHCMBICIT
MOPSIAKOBOT OHOMEPA, HOMEPOBIIEPUOJ1an
TPYNIBIJIEMEHTA.
XapakTepu30BaTbXUMUYECKUEITIEMEHTHI
IIEPBBIX TPEX NEPUOJOB, KaIUH,
KJIbLIUMUUXCOEAUHEHUATIOTOJIOKEHHIO
Bllepnognueckoricucreme
J.M.Menneneena.
OOBICHATHOOIIME3aKOHOMEPHOCTUB
V3MEHEHUU CBOMCTB
XUMUYECKUXDIIEMEHTOB (MI3MEHEHUE
pagnycoBaTOMOB,
AIEKTPOOTPULIATEILHOCTH,BAJICHTHO
CTH) U UXCOCIUHEHUU
BIIPEICIIAXMAJBIXIIEPUOAOBUTIIABHBIXIIOAT
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ucreme/l.1.Mennaeneena.
3aKOHOMEPHOCTUHU3MEHEHUSIPaANyCca

pynn Cyd€TOMCTPOEHUANX
aTOMOB;
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aTOMOB XHMHUYECKHX
3JIEMEHTOB,METAJUINYECCKUXUHEMETA
JUTMYECKUXCBOUCTBIIOTPYIIIaM U
MepUOJIaM.

3Hauenue [leproanueckoro 3akoHa
ulleproan4ecKONCUCTEMBIXUMUYECKH
X3JIEMEHTOBJISI PA3BUTHS HAYKH U
npaktuku. .. MenneneeB — yu€Hbiu
UTPaKIaHUH.
Xumuueckuiakcnepumenm:
Jlemoncmpayuu:
BzanmopaelcTBueruipoKCualimHKac
pacTBOpaMu KUCIIOTH LIEJIOYEH.
MoaenvpoBaHue CTPOCHUS
MOJIEKYJIITPU TTOMOIIY PUCYHKOB,
MOJIEJICH,3JIEKTPOHHBIXUCTPYKTYPHBIX
dhopmyin. Tabnuna «Ilepuoanueckas
CHCTEMaxXUMHYECKUXIIEMEHTOB
J.N.Menneneeay.
Jlabopamopuvieonvimol
O3HakoMIIeHHEeCOOpa3aMUMETaUIOBUHE
METAJJIOB

Y4yacTBOBaThBCOBMECTHONPAOOTEB
HapeuIUTpyIIIe.
BricTpanBaThpa3BEPHYTHIEINCHMEHHBIE
WNYCTHBIEOTBETHICOIOPOMN
HanH)OPMAIMION3yIeOHUKAUIPYTUXHC
TOYHUKOB, BTOM 4ynciellHTepHeTa

3.2

XuMudeckas

CBsA3b. OKUCINUTEIIHH
o-
BOCCTAHOBUTEILHBIE
peakiuu

XumundeckasicBsa3b. KopaneHTHas (
MOJISIPHASIUHETIONS PHAS ) CBSI3b.
DJIEKTPOOTPUIIATEILHOCTEXUMUYECKUX
aneMeHToB. MonnascBs3s.CTeneHb
okuciaeHus. OKUCINTEIHLHO-
BOCCTaHOBUTEIbHBIEpeakiuu. I Iporiecchol

PackpbIBaTbCMBICIN3Y4aE€MBIXITOHSTH.
OnpenensaTbBUAXUMHAYECKONCBSI3UB
COCIUHCHUU.
MonaennpoBaTbCTPOCHUEMOJIEK YIIITPH
TTOMOIIM PUCYHKOB,
MOJIETIEN,AIIEKTPOHHBIXUCTPYKTYPHBIX
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dbopmy.
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OKHUCJICHUS U
BOCCTaHOBJICHUS. OKHCIUTEINNB
OCCTAaHOBUTEJH.
XUMHUYECKUNIKCIIEPUMEHT: U3yUECHUEO
Opa3IoB BEIIECTB METAIIIIOB
MHEMETAJJIOB,B3aUMO/ICHCTBUE
TUJIPOKCHUIAIIMHKACPACTBOPAMUKHUCIIOTH
IETI0YEN, ITPOBEIICHUE

OTBITOB, WJITIOCTPUP YIOLIUXITPUMEPHI
OKHCITUTEIBHO-
BOCCTaHOBUTEIbHBIXPEAKIIAN
(ropeHue,peakinupasioKeHHs,COSTUH
€HUA).

Xumuyeckuiiakcnepumenm:
Jlemoncmpayuu:

ONBITHL, WILTIOCTPUPYIOLTUCTTPUMEPHI
OKHUCITUTEIBHO-
BOCCTaHOBUTEIbHBIXPEAKIUN
(ropeHue,peakiuu
Pa3NoKEHUS,COSTUHECHMS)

Hcnonb30BaTbXUMHYECK YFOCUMBOJIMKY/T
JIs1 cocTaBiieHus: popmyin

BEIIECTB, JIEKTPOHHOT 00aTaHCapeaKIn
.
OnpenensThCTENeHbOKUCICHUIATOMOBX
UMHUYECKUX AJIEMEHTOB 110 hopMysiam
MCOCTaBJIATH(OPM YITBIOMHAPHBIXCOCTUH
€HUU 110 CTEIICHU
OKHUCJICHHSIaTOMOBXUMUYECKUXIJIEMEHTO
B.

Onpenenste
OKHUCJITMTEIILUBOCCTAHOBUTEIh
.PaccraBisate

K0’ (HUIIMEHTHI B cCXeMax
MPOCTHIXOKUCITUTETHHO-
BOCCTAaHOBUTEIbHBIXPEAKITAN

METOJIOM DJIEKTPOHHOTO0AaNIaHCca.
Habro1aThXMHUY€CKUEOTTBITHITTON
JIaHy,aHATN3UPOBATHUIEIATHBHIBO

JTbI.

HUcnonbizoBate UKT ms
CO3/IaHUSIMOJIETICH, [TOJITOTOBKUIIPE3
CHTALIMM, JOKJIaJOBIOTEME.
BricTpanBaThpa3BEpHYTHIETHCHMEHHBIC
WyCTHBICOTBETHICOMTOpOHHANH(pOpMAaITi
IOU3y4eOHUKAN JIPYTHX
WMCTOYHHUKOB,BTOMUHCcIeTHTEpHETA

Hroronopazneny

15
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PesepBHOEBpEMs

OBIIEEUMCJIOYACOB
[TOITPOT'PAMME

68
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9 KVIACC

HanmenoBanue
No KonuuecTBo OCHOBHBIEBUIBIICITEILHOCTH
pa3aeiioB U Conepxanneo0ydeHus
n/m 4acoB o0 ydJaromuxcs
TeMy4eOHOT OIIpeIM
era
Pasznenl.BemecrBouxuMudecKuepeakiuu
1.1 | IloBTOpEHUE 3) [lepuonnueckuiizakon.llepuonuueckasc | XapakTepu30BaTbXUMUYECKUEITIEMEHTHI
UyrayOsIeHue HCTEMaXUMHUCCKUXIIEMEHTOB MEPBBIXTPEXIIEPHUOIOB, KATASIUKATBLIHSIIO
3HAaHUHOCHOBHBIXPA J.1. Menneneesa. CtpoeHue UX IIOJIOKECHUIO B
3/1€JIOBKYpCa8Kiacc aTOMOB.3aKOHOMEPHOCTUBU3MEHEHUHC [Tepuognueckoiicucreme/l. 1.Menneneen

a

BOVMCTBXMMHUYECKUX IJIEMEHTOB NIEPBBIX
TPEXTIEPUOOB,KATUA, KATBIIUIUUXCOE]T
VHEHU BCOOTBETCTBUHU
CITOJIOKEHUEMDIIEMEHTOB
BllepruonnyeckoiicucTeMenCcTpOeHUEMHU
XaTOMOB.

CrtpoeHueBelecTBa: BUABIXUMHUYECKONC
BsI3U. TUNIBIKpUCTATUIMYECKUX PEIIETOK, 3
ABHCUMOCTBHCBOWCTBBEIIECTBA OT TUIIA
KPUCTAIUIMYECKOUPEIIETKUHI
BUJIAXUMHUYECKOM CBSI3U.
Knaccudukamus u
HOMEHKJIATYPaHEOPTraHUYECKUX
BEILECTB.
XUMHUYECKUECBOMCTBABENIECTB, 0THOCS
IUXCS
KPa3JIMYHBIMKIIACCAMHEOPIraHUYECKUX

a.
Knaccuduumnposats u
Ha3bIBaTbHEOPraHUYECKHE BEILIECTBA
M3Y4YEHHBIXKIIACCOB.
OnucpIBaThOOLTMEXUMUYECKUECBONCTBA
BELIECTB PA3IUYHBIX
KJIACCOB,IIOJATBEPKIATh CBOMCTBA
MPUMEPAMUMOJIEKYIISIPHBIXyPABHEHHUITX
UMUYECKUXPEAKIIUIA.
OnpenensTbBUAXUMHYECKONCBA3UNUTH

1 KPUCTAINYECKON

PELIETKUBEIECTBA.
IIporHo3upoBaTbCBOMCTBABEILIECTBB
3aBHCUMOCTH OTUXCTPOEHUSI.
BricTpanBaThpa3BEPH Y THIETNCHMEHHBIE
NYCTHBIEOTBETHICONIOPOI
HauH}opMalon3y4yeOHIKau

54



COGI[I/IHCHI/Iﬁ,FCH@TI/I‘—ICCK&HCBﬂSB
HCOPIraHN4YCCKUXBCIICCTB.

CIIpaBOYHBIXMATCPUAJIOB,I'PAMOTHO
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Xumuueckuiakcnepumenm:
Jlemoncmpayuu:
03HAKOMJICHUECMOJIEISIMUK
PUCTALINYECKUXPELLIETOK
HEOPraHWYECKHUXBEIIECTB—
MeTaJUIOBUHEMETAIIOB(TpaduTanaim
aza),
CJIOKHBIXBEIECTB(XJIOpUIaHATPHS )

HCTIOJIb30BAThU3YYCHHBIMIIOHATUNHBINA
nrapar KypcaxuMuu

1.2

OCHOBHEIE
3aKOHOMEPHOCTHU
XUMUYECKUXpea
KIHI

Knaccudukarms XuMu4ecKux
peaKkuunnopazIMIHbIMIIPU3HAKAM (TTOY
HCIIYHCOCTABY Y4aCTBYIOUIUX B
pEeaKIUUBEIIECTB,TOTEIIIOBOMY (D (PeKT
Ys

MOM3MEHEHUIOCTENEHEUOKUCIEHUAX
UMHYECKHUXAIIEMEHTOB,

o 0OpaTUMOCTH, TIO
y4acTHIOKaTaau3aropa). JK30-
UAHJIOTEPMUYECKUE

peaKIu, TEPMOXUMHUYECKUEYP
aBHEHUSI.
[TOHATHEOCKOPOCTUXUMUYECKONP
cakiuu. [ loHsATHE0000paTUMBIX

U HEOOPATUMBIX XUMUUECKUX
peakiusax. [loHATHEOrOMOTr€HHBIXUTETEP
oreHHbIxpeakuusax.l lonsiTneokaranmse.
[ToHATHEOXMMUYECKOMPABHOBECHH.
DaKTOpPHI, BIUSIONIAEC HA
CKOPOCTBXUMHUYECKOU peakIuu u

PackpbIBaTh CMBICI U3y4aeMbIX
HOHSITUHUTTPUMEHSATHA TUTTOHA TUSATIPUOTIH
CaHUHUCBOMCTBBEIIECTBU
UXIIPEBPALLCHUN.

KnaccuguuuposaTth
XUMHUYECKUEPEAKIINH 10 PA3TUIHBIM
MpU3HaKaMm. Y CTaHaBIMBATh3aBUCUMOCT
BCKOPOCTUXUMUYECKON PEAKIIUU OT
pa3MIHBIX(AKTOPOB.
ITIporao3upoBaTbBO3MOKHOCTH
POTEKAHUSIXUMHUYECKUXITPEBPAIICHUITB
Pa3IMYHbBIXYCITOBUSIX.
OnpeaensiThOKUCIUTEIbUB
occtaHOBUTENHBOBP.
CocTaBasThIIEKTPOHHBIMOATAHCD
CaKLUH.

[Ipon3BOAUTHBBIYUCICHUSIIO
XUMUYECKUMYPaBHEHUSIM.
VY4acTBOBaTHBCOBMECTHONPAOOTEB
MnapewsiMrpymnIe.
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IMOJIO’JKCHUCXNMHUUICCKOI'OPAaBHOBCCHU S

OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHbBIC

BricTpanBaThpa3BEPHYTHICTUCHMEHHBIE
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peaKlnn,dJIEKTPOHHbIHOANIAaHC
OKHCIIUTEIbHO-
BOCCTAHOBHUTEIbHONPEAKIIH.
CocraBiieHne
YPaBHEHUHUOKHUCIUTEIIbHO-
BOCCTAHOBUTEJIbHBIXPEAKIUI c
VCIIOJIb30BAHUEM
METOJa3JIEKTPOHHOrodaIaHca.
XumuueckuiiaKcnepumenm:

Jlemoncmpayuu:
HccnenoBanne3aBUCUMOCTUCKOPOCTH
XUMHAYECKOU peakuuu oT

BO3/ICHCTBUSPA3INYHBIX(PAKTOPOB.
OnBITHL, WLTIOCTPUPYIOIIUETIPUMEPBI
OKHCITUTEIBHO-
BOCCTaHOBHUTEJIbHBIXPEAKITUI
(ropeHue,peakiu
Pa3I0KEeHUS,COEAMHEHUS ).
Buiyucnenus:
KOJIMUECTBABEIIECTBA,00bEMAaUMACCHIPE
areHTOBUJIMIIPOYKTOBIIO
YPaBHECHUSIMXUMUYECKUXPEAKITUN

NYCTHBIEOTBETHICONIOPOM

Ha UH(}OpMAaLHIO U3 yueOHUKA
HCITPaBOYHBIX MAaTE€pUAJIOB,
IPaMOTHOMCIIOB30BATh U3Y4EHHbIN
MIOHATUHHBIMAIIIAPAT KypCaXUMUU
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1.3

DJIEKTPOIUTUYECKAS
JTUCCOLMALINSL.
XUMHUUYECKHUE
peakiuu
BpacTBOpax

Teopus

AJIEKTPOJIUTHYECKON AUCCOLTUALINH.
DIEKTPOIUTHI

WHEDJIEKTPOIUTHI. KaTHOHBI, aHUOHBI

MexaHu3MIuCCOIMAIIMMBEIIECCTB
Cpa3IMYHBIMUBUIAMUXUMHUYECKOM
cBsa3u. CTeneHb JUCCOIUAIINH.
CUITbHBICUCIIA0BICTIEKTPOITUTHI.
PeakumnnonnoroooMeHna. Y cjioBus

PackpbIBaThCMBICTIN3Y4aEMBIXITOHATHIM, &
TAKKECMBICIITEOPUHU

BJICKTPOJUTUYECKON TUCCOLINALINH.
OOBACHITHIIPUYNHBI
3JIEKTPOINPOBOTHOCTUBOHBIXPACTBOPOBB
€IIECTB, pa3nyaTh cladbie U
CUJIbHBICAJICKTPOJINTHI.

CocTaBiaTh ypaBHEHUAAUCCOUALIUT
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MPOTEKAHUS PEAKIINI HOHHOTO
00OMEHa,MOHbIE U COKPALLEHHBIE
VMOHHbIEypaBHEHUAPeak . CBONCTBaK
HCJIOT,0CHOBAHUM U COJICH B
CBETEMPEICTABICHUMOOICKTPOIUTHYC
ckoauccounanuu. KauecrBeHHbIe
peakuunHa UoHEbI. [loHsATHE O
TUJIPOJIN3E CONIEU. Xumuueckuu
IKcnepumenm:/[emoncmpayuu:
HccnenoBanue
AJIEKTPOIIPOBOTHOCTUPACTBOPOB
BEIILIECTB,
IIPOLECCATUCCOLUALUUKHUCIIOT,
ieno4Yen

M COJIEH(BO3MOXKHOUCITOIb30BAHUER

HJICEOMaTEPHAIIOB).

OMBITHL, WJLTIOCTPUPYIOIINE
MPU3HAKUIIPOTCKAHUS peakui
HOHHOT'O

oOMeHa(00pa30BaHUEOCAIKA, BBITICTICHH
erasza,o0pa3oBaHUEBO/IbI).
Pacno3znaBanue
HEOPraHMIECKUXBEIIECTBCIIOMOIITH
I0OKa4eCTBEHHBIX PEAKIIUMHANOHBI.
Jlabopamopuwitionvim:

N3yuenue npu3HaKkoB
MPOTEKAHUSIPEAKITMUIOHHOTOOOMEHAB
pacTBopax

KHCJIOT, IIEeJI0YEH U COJICH, MMOJIHBIC

MCOKpAIEHHBIEN OHHBICYPAaBHEHUSIXUMU
YECKUXPEAKIITMHMOHHOT0OOOMEHA, KPAaTKH

€ MOHHBIC YPaBHEHUS MTPOCTHIXPEAKIINI
TUPOJIU3ACOTIEH.
XapakTepu3oBaTh OOIIHE
XUMHUYECKHECBOMCTBA BEIIIECTB
Pa3JIMYHBIX KJIACCOBHA OCHOBE TEOPUU
BIEKTPOJIUTUYECKONAUCCOUAINN ;IO
TBEPXKAaTHCBOMCTBAIpUMEPAMU
MOJIEKYJISIPHBIX 1 HIOHHBIXYpPAaBHEHUM
XUMHUYECKUXPEAKIIUH.
PemaTtpakcrnepuMeHTalIbHbIE3a1au 1
MOTEME.
[InanupoBaTbu

OCYIIECTBIISITh
HaMpPaKTUKEXUMHUYECKHE

AKCIIEPUMEHTHI, ITPOBOIUTHHAOIIOACHNS, 1T

€J1aTh BBIBOJBINOPE3YJIbTaTAM
HKCIIEPUMEHTA IIPU
POBEJICHUMIA00PATOPHBIX OMBITOB U
MPAKTUYECKUXPAOOT.

CrnenoBarb npaBuiiam
0e30macHoNPpaboThI B 1a0OpaTOpPHUH
MIPUKCIIONIE30BAHUUXUMHYECKONTIOCY T
BIMOOOPYI0BAHHUS.

[TpoBOANUTH BBHIYHMCIICHHS TIO
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AJIEKTPOJIUTOB (C 00pa30BaHUEM
ocaJika,BblJIeJICHuEMTa3a,00pa30BaHUEM
BOJIbI).

Ipaxmuyeckasapaboma:

XUMHUYECKUMYPaBHEHUSIM.
Y4acTBOBaTHBCOBMECTHONpPAOOTE
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Nel.PenieHneskcrnepuMeHTaIbHBIX3
aja4roTeme.

Buiuucnenus:
MOypPaBHEHUSAMXUMUYECKUXPEAKITUN

BIIAPEWJIUTPYTIIIE.
BricTpanBaThpa3BEPHYTHIETNCHMEHHBIE
NYCTHBIEOTBETHICONIOPOM
HauH}OpMaIIOU3y4yeOHUKauIpyrux
MCTOYHUKOB UH(POPMAIIMH, B TOM
yucinellurepnera

Uroronopazneny

17

Pa3zgen2.HeMeTalsIbIMUXCOCTUHEHUSA

2.1

OOmas
XapaKTEePUCTUKA
XUMHYECKHUXDIIE
MeHTOB VIIA -

TPYIIIIBL.
["astoreHb!

4

OO01asxapakTepUCTUKAraJOr€HOB.
Oco0eHHOCTH CTPOCHUS
aTOMOB,XAapaKTEPHBIE CTEIEHU
okucnenna.CTpoeHue u

buznueckue
CBOMCTBANPOCTBIXBEIIECTB—
rajoreHoB.

XUMHUYECKUE CBOMCTBA HA
npuMepexsiopa(B3auMoIeiCTBUECMETA
JUTAMU,HEMETAIJIaM U, IEJI0YaMu ).
XnopoBogopoa. ConsiHast
KHMCJIOTa,XMMUYECKUE CBOMCTBA,
MOJy4YeHUE, IpUMEHEHUE. JlelicTBrE
XJIOpa UXJIOPOBOIOPOAA HA OPraHU3M
yesioBeKka. BakHenmme XinopuabIMuxHaxo
KIECHUEBIIPUPOLE.
Xumuueckuiakcnepumenm:
Jlemoncmpayuu:
OnbIThL,0Tpaxaronepu3nIecKuen

OO0BACHATHOOIINE3aKOHOMEPHOCTH
BU3MEHEHUUCBONCTBHEMETAIUIOBUUXCO
€MHEHUH B IIpejiesiaX MaJbIXIIEPHOI0B
U TNaBHBIX noArpymnmnllepuoauyeckoit
CUCTEMBI
XAMUYECKUXIIEMEHTOBCYUETOMCTPOEH
Ul UXaTOMOB.

XapakTepu3oBarh (PU3NUECKUe
MXUMHYECKHECBONCTBAIPOCTHIXBEILIECTB
rajioreHoB(HalpuMepexyiopa) u
CJIOKHBIX BELIECTB

(XJ10pOBOIOPO/IA, XJIOPH/Ia HATPHSA ),
CHOCOOBI UXTIOMYYEHUS], TPUMEHEHHE

Y 3HAYCHHUEBIPUPOICU

KU3HUIEIIOBEKA.
OnpenensTbXJIOpu-MOHBIBPACTBOPE.
[InaHnpOBaTEUOCYIIECTBIATH
HANPaKTUKEXUMUYECKUE
HKCIIEPUMEHTHI, IPOBOAUTHHAOTIOICHNUS,
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XUMHUYECKUE CBOMCTBA raJIOr€HOB U
HUXCOCIUHEHU(BO3MOKHOHUCIIOIh30BaH
ue

ACJIATbBBIBOABIIIOPC3YJIbTaTaM
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BUJIEOMATEPHUAJIOB).
O3HakoMJIeHHEeCO0pa3IaMUuXJIOPUIOB(
rajoreHu10B).

Jlabopamopuwiiionvim:
N3yueHnnecBonCTBCONSIHOMKUCTOTHI. [ 1
pPOBEJICHNE KAaUECTBEHHBIX
pPEaKIMMHAXJIOPU I -UOHBI.
lIpakmuueckaspaboma
No2:TTony4yeHneconsiHOMKUCIOTHI, U3
YUYEHUEEECBOWCTB.

Buviuucnenusa:

M0 YPAaBHEHUSIM XUMHUYECKHUX
peaKIui,ecIMOIMHU3PEAreHTOBIaHBU3
OBITKE

AKCIIEPUMEHTA TIPH
MIPOBEICHUNIIA0 OpPaTOPHBIXOIBITOBHIIPA
KTUYECKUXPaOOT.
CrenoBaThIIpaBUIaMOE30IIaCHOM
paboThIBIA0OOpATOPUHI
MPUUCTIONB30BAHUMXUMHUYECKON
MOCYBIMOOOPYIOBAHMSI.
BricTpanBaThpa3BEPHYTHIETNCHMEHHBIC
NYCTHBICOTBETHICOTIOPOM

Ha MH(}OPMALIHMIO U3 yueOHUKA
HCITPABOYHBIX MAaTEepHAJIOB,
IPaMOTHOMCIIONB30BAThbU3YUCHHBINTIOH
ATUMHBINA

anmapaTKypcaxuMun
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2.2

OOmas
XapaKTEePUCTUKA
XUMHUYECKHXIJIC
MEHTOB

VIA-

rpynibl. Cepau
€ECOCIMHECHUS

OO1as xapakTepUCTUKa
31eMeHTOBVIA -

rpynibl. OCOOEHHOCTUCTPOEHUSATOMO
B,XapaKTEPHBIECTEIICHH

OKHUCJICHHUS.

Crpoenue u pusnyeckue
CBOMCTBANPOCTHIX BEIIECTB — KUCIOPOA
u

CepBI. AJUTOTPOITHBIEMO T (PUKATTUUKUCIIO
ponaucepbl. XUMAYECKHUECBOMCTBACEPHI.
CepoBomopoa,cTpoeHue, hPU3HIeCKUEHX
MMHYECKUECBOWCTRBA.
OKcUABICEPBIKAKITPEICTABUTEIIUK
HCJIOTHBIXOKCH/IOB.
Cepnasikucnora,pu3ndecKkuen
XUMUYECKHECBONCTBA(00IIMEKaK

OOBACHATHOOIIME3aKOHOMEPHOCTUB
M3MEHEHUUCBOMCTBIJIEMEHTOB

VIA-
IPYHNIBIMUXCOEAMHEHUNCYYETOMCTPOEH
USNXaTOMOB.

XapakTepu3oBath (hrU3HUECcKue
MXMMUYECKHE CBOMCTBA

IIPOCTOr OBEUIECTBA CEPBI U €€
COEIMHEHUI(CepOBOIOPOIA,0KCHIOBCE
PBI,CEPHONKHCIIOTHI, CYJIb(HaTOB),
CIOCOOBI UXTIOJIYUYECHHUS], TIPUMEHEHHEH
3HAYEHUE

B [IPUPOAE U KU3HU

yenoBeka. OnpenensiThHaInIueCyibg
aT-WOHOBBPACTBOPE.
OOBACHATHCYITHOCTHIKOJIOTMUECKUX
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IPEJICTaBUTEIIS KJIacCa KUCIIOT
ucrnenupuyeckue). XuMruiecKuepeakiinu
,JIeXKallue B OCHOBE
IPOMBILIEHHOTOCIOCO0aIoNydeHUsCEep
HOMKUCIIOTHI.

[Ipumenenune. ConmucepHONKHUCIOTHI,
KaueCTBEHHAsPEaAKITUIHACYIb(aT-1OH.
Haxoxnenuneceppineécoe ITMHEHUMBIT
pupojae. XUMUYECKOE3arpsi3HEHUEOKP
YKAIOMIENCPEIBICOEIMHEHUAMU
cepbl(KUCITOTHBIC0K/IU,3arPSI3HEHHUEB
03/1yXa 1 BOJIOEMOB), CIIOCOOBI
€ronpeI0TBPAILCHHUS.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
O3HakoMJIEHHECO0pa3aMUCEPBINEECO
eAMHEHUSIMU(BO3MOKHOUCTIONB30BaHU
€BUJICOMATEPHAJIOB).
Ha6mroneHuenporieccao0yriimBaHusIC
axapanoJiJIeiCTBUEM
KOHIIEHTPUPOBAHHOMCEPHOUKHUCIIOTHL.
Jlabopamopnvbie

onvimyl: I3yueHne XUMHUYECKUX
CBOICTBpa30aBIECHHONCEPHOMK

UCJIOTHI.

[IpoBeneHne Ka4ECTBEHHOW pPEAKIIUH
Hacynb(}aT-uoH U HAOIOICHHE
IIPU3HAKACENIPOTEKAHN

po0JIeM,CBI3aHHBIXCIIEPEPAO OTKOMC
OCIMHEHUMCEPBI.
[InaHMpOBaTBUOCYILIECTBIIATH
HalpaKTUKEXUMHUYECKHE
AKCIIEPUMEHTHI, IPOBOIUTHHAOIIOICHUS, T
eJ1aTh BBIBOJBINIOPE3YyJIbTaTaM
HKCIIEPUMEHTA.
CrnenoBarbpaBuiiaMOe301acH ol
paboThIBIA0OpATOpUHU
MIPUHUCIIOIb30BAaHUUXUMHUYECKOM
MOCYIBINOOOPYAOBAHUSI.
[Tpon3BOIUTHBBIYUCICHUSTIO
XUMHAYECKUMYPABHECHHUSIM.
Hcnonb3oBars mipu

BBITIOJTHEHUN YYE€OHBIX 3a/IaHUI TEKCThHI
yueOHUKa,CTIPaBOYHbIE
Marepuainsi(Ileproauueckyro cucremy
XUMHYECKUXdJieMmeHToB /. 1.
MeneneeBa, TaOIUIlypacCTBOPUMOCTH
KHCJIOT, OCHOBaHHMI MCOJIEH B BOJIE,
BJIEKTPOXUMUYECKUN
PAAHANPSKEHUIMETAIIIIOB).
Hcnonb3oBars
MIPUBBINOIHEHUNYYE€OHBIX 33JJaHUN U B
IIPOLIECCENCCIIEN0BATEIBCKON
NEeATETbHOCTUHAYYHO-TIOMYJIIPHYIO
JTUTEPATyPyXUMUUECKOTOCOACPKaHMS,C
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IIPaBOYHbIE
Marepuaiibl,pecypcbiIHTepHETA
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2.3

O6mas
XapaKTEPUCTHKA
XHUMHYCCKHUXDIIE
MEHTOB
VA-rpynmsl.
A3ort,pochopunxc
OCITUHEHUS

OO6mas xapakTepuCTHKa
3JIEeMEHTOBV A -

rpy1nbl. OCOOEHHOCTUCTPOEHUSIATOM
OB,XapaKTEPHBICCTCIICHU

OKHCJICHUS.

A30T, paclipocTpaHEHHUE B

npupoje, PU3nIeCKUEUXMMUYECKUECB
oiictBa.Kpyrosoporazorasnpupo/e.
AmMMmuak, ero pusnueckue u
XUMHUUYECKHECBOMCTBA,
MOJTydYeHUCUTIPUMEHEHHE.

Conn aMMOHUSI, MX (PU3HUECKHE
UXUMHUYECKHECBONCTBA, TPUMEHCHHE
.KauecTBeHHnas peakuus Ha
MOHBEIAMMOHHUSL.

A3oTtHas Kucnora, eé

NoJy4eHHe, PU3NIECKUEUXUMUYCCKH
ecBOMCTBa(0OIIMEKAKITPEICTABUTES
KJacca

KHUCJIOT
ucnenuduueckue).lcrnonb3zoBanue
HUTPATOB M COJICHAaMMOHUS B KaueCTBE
MUHEPATLHBIXYI00 pEHUT.
XHUMHUYECKOE
3arpsA3HEHUEOKPYKAIOIICH CPeJIbl
COCTMHCHUSIMUA30Ta(KUCIOTHBICT0MXK T
1,3arpsSI3HEHUEBO3/1YXa, TOYBBIMBOIOEM

OOBIACHATHOOIIIME3aKOHOMEPHOCTHB
N3MCHCHUUCBOWCTBIJIEMEHTOB

VA-
IPYINIBIMUXCOECAUHEHUNCYYETOMCTPOEH
USUXaTOMOB.

XapakTepu3oBaTh (GU3MUIECKUEC
UXMMUYECKUECBONCTBAIIPOCTHIXBEIIECTB
azota u ocdopa u ux
coelMHEeHUM(aMMuaKa, cojieit
aMMOHHUS,a30THOMN

KHUCIIOTHI, HUTPATOB,0Kcuadochopa(V)u
dhochopHoit
KHUCJIO0THI,(oc(haToB),CIOCOOBI UX
MOJIYYCHHMSI, IPUMCHCHHE H3HAYCHUE B
MIPUPOJIC U KU3HM desioBeka. OnpenesiTh
MOHBI aMMOHUs U docdat-
HMOHBIBPACTBOPE.
OOBICHATHCYITHOCTHIKOIOTHICCKUX
npooiieM, CBSI3aHHBIX C
HAXO0XJECHUEMCOEINHEHU
azotaudocdopa

B OKPYXKarollen
cpene.[lnanupoBarbrocyiect
BIISIThHAIIPAKTUKEXUMHUYECKUE
AKCIIEPUMEHTHI, IIPOBOIUTH
HaOJII0ICHUS, JIeNaTh
BBIBOJIBITIOPE3YIbTaTaM

AKCIIEPUMEHTA TIPH
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OB).
®docpop,amnorponHbieMoAUPUKAITTT
dbocdopa, puznueckue u
xumuueckuecporicTBa. Okcuadocdopa
(V)u

dbochopHaskuciaora, puzndecKueu

IIPOBEACHUUIIA0OPATOPHBIXONBITOBUIIPA
KTUYECKONPaOOTHI.
CrnenoBaThIipaBuIaMOE30I1acHOM
paboThIBIA0OOpATOPUHI
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XUMHUYECKHE CBOWCTBA,

nonydenue. Fcnonb3oBanue

dbocdaros B
KaueCTBEMUHEPATbHBIXYI00PECHHIA.
Xumuueckuiakcnepumenm:
Jlemoncmpayuu:
O3HakoMIIeHUEC(HU3NYECKUMUC
BolicTBamMHuasora, pocdopa

Y UX COCIMHEHU
(BO3MOKHOMCITOJIb30BAHUE
BUJIeoMaTepraoB).O3HaKkoMIEHUECOOP
a31aMHUa30THBIXU(POCHOPHBIXYA0OpEHN
178
[Tonydyenue,cobrpanme,paclio3HaBaHe
MHA3y4CHUECBOMCTBAMMMUAKA.

B3anmoperictBue
KOHLIEHTPUPOBAHHOMA30THOW KUCIIOTHI
c MeJIbIO
(BO3MOKHOMCIT0Ib30BAHUEBUIEOMATE
pHUAJoB).

Jlabopamopnvbie

onvimui:[IpoBeiecHNE KaUECTBEHHBIX
peakuuiiHa HOH aMMOHUS U (ocdat-
WOH,
UU3Y4YCHHENPU3HAKOBUXITPOTEKAHUSI.
llpakmuueckaspaboma
No3:TTonyyeHneammuaka,u3y4yeHueer
OCBOMCTB.

MPUUCIIONB30BAHUMXUMHUYECKON
MOCYIABIMOOOPYIOBAHHUS.
[Tpor3BOAUTHBBIYUCICHUSTIO
XUMUYECKUMYPABHEHUSIM.
Hcnonb3oBars mipu

BBITIOJTHEHUN YI€OHBIX 3a/IaHUH TEKCTHI
y4yeOHUKa,CIIpaBOYHbIE
MaTepUaIBI(IIEPUOIUUECKYIO CUCTEMY
xumudeckuxisiaemeHnToB/l. M. MenaeneeB
a,Ta0JIUIypaCTBOPUMOCTHU KUCJIIOT,
OCHOBaHUM HCOJIeH B BOJE,
AIEKTPOXUMUYECKUN
PAAHANPSKEHUMMETAIIIIOB)
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Buiuucnenus:
MOYPaBHECHUAMXUMHUYECKUXPEAKITN I
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2.4

Oobmas
XapaKTepUCTUKA
XUMUYECKUXIIE
MEHTOB
IVA-rpynmnsrl.
Yriepoau
KpEMHUH, U
UXCOEIUHEHUS

OO1mas xapakTepUCTUKA
3neMeHTOBIV A -

rpynibl. OCOOEHHOCTUCTPOEHUSIATOMO
B,XapaKTEPHBIECTEIICHH

OKHUCIICHUS.
Yriepon,amnoTporHbIeMOIUPUKAITAN, D
aclpoCTpaHEHHE B

npupoe, PU3NIECKUENXUMUYECKHECBO
HCTBA.

Ancopbuus. Kpyrosoporyriieponan
pUpoJIE.

Oxcunpryriepona, uxpu3nuecKuenx
HMUYECKHUECBOMCTBA, JCHUCTBUE

Ha KUBbIE OPTraHU3Mbl, TIOJIy4CHUE
UIpUMEHEHUE. DKOJIOTHYECKUETIPOOIIe
MBI, CBA3aHHBIE C
okcunomyriepoaa(IV),runoresarnoda
JILHOTOIOTEIJICHUSI KJTUMaTa,
MapHUKOBBIMAIPDEKT.

YToJibHasg KUCII0Ta U €€ COJIH,
UX(PU3NICCKHCHXUMHUYECCKUECBOMCTB
a,1I0JIy4CHUEUTIPUMEHECHUE.
KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnosib30BaHneKapOOHATOB
BOBITY,MEIUIIMHE, IPOMBIIIICHHOCTUHCE
JbCKOMXO3SIUCTBE.
[lepBoHaUaTBHBICTIOHATHS
000praHNYEeCKUXBEIIECTBAXKAK

OOBACHATHOOIINE3aKOHOMEPHOCTUB
M3MEHEHUUCBOMCTBIJIEMEHTOB

IVA-
IPYINIBIMUXCOCAUHEHUNCYYETOMCTPOEH
UANXaTOMOB.

XapakTepu3oBath (hrU3HUECKUe
UXUMHYECKUECBONCTBAPOCTHIXBELIECTB
yrJepoia U KPEMHUS U UX
COEIMHEHUI(OKCUIOB YTIIepo/a,

YT OJIbHOM

KHCJIOTBL, KApOOHATOB,0KCHIAKPEMHHS,
KPEMHHEBOM KUCIIOTHI,
CHJIMKATOB),CIIOCOOBI UX MOIY4YEHUS,
MIPUMEHEHUE
V3HAYECHHUEBIPUPOIECHKU3HUYEIIOBEKA.
OOBICHATH TPUIUHHO-
CJIEICTBEHHYIOCBS3b:CTPOCHUEBEILIECTBA
—CBOWCTBA

— MPUMEHEHUE — Ha
IPUMEPAXCOECIUHEHUH yrilepoaa v
kpemHus. OnpeaensarbkapOooHaT-
MCUJIMKAT-UOHBIBPACTBOPE.

OOBICHATH CYyLIHOCTD
AKOJIOTMYECKUXIPOOIIEM, CBSI3aHHBIX C
HAaxO0KJICHUEM YTIIEKMCIIOT Ora3aBOKPYyKa
romencpene. [lonreepxaare
0COOEHHOCTH COCTaBAOPTaHUYECKUX
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OCOGIII/IHCHI/IHXYTJIGPO,Z[a(MCTaH,BTaH,

BEIIECTB TPUMEPAMHUIIPOCTHIX
COEIMHEHUI (MeTaH, YTaH,dTUJIEH,
alleTUJICH, STAHOJI, TJIMIIEPUH, yKCyCHas
KHCJIOTA),B3aUMOCBSI3b
HEOPraHUICCKUXCOCTMHCHUUYTJICPO1an
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ATUJIEH,all€TUIIEH,3TaHOJ, [JIULEPUH, Y
KCYCHAsIKMCIIOTA).
[IpupoIHBIENCTOYHUKUYTIIEBOIOPOI0B(
YT OJIb, IPUPOTHBIN
ra3,He(Th),TPOaYKThIIXIIepepadboTKu(0
€H3WH ),UXPOJIbBOBITYH
MPOMBIIIJIEHHOCTH.

[Tonsitue o GuosOruyecKu
BaYXHBIXBEIECTBAX  KUPaX,0eIKax, yries
0J1aX—HMUXPOJUBKU3HUUETIOBEKA.
MarepuanbHOEEIMHCTBOOPTaHUYECKUX
Y HEOPraHUYECKUXCOCTUHEHUH.
Kpemuuii, ero pusudeckue
MXUMHUYECKUECBONCTBA,10JTyYEHUEN
npuMmeHenne. CoeTMHEeHUs
KpeMHusgBnpupoe. Oomuenpeacran
JICHUS
obokcunexkpeMuusi(IV)ukpeMHIEBOMKH
CJIOTE.

CHUITUKaThI, UXUCTIOIh30BaHUEBOBITY,M
€AUIMHE, IPOMBIIILICHHOCTH.
BaxnenmuectpouTenbHbIEMaTEPUAIBL:K
epaMHKa,CTEKJIO0,IIEMEHT, OETOH,
xene300eToH. [IpobieMbiOe30macHOro
UCII0Ib30BaHUs
CTPOUTEJIbHBIXMATEPHAJIOBBIIOBCETHEB
HOMYKHU3HU.
Xumuueckuuixkcnepumenm:

OpPraHUYECKUXBEIIECTB.
OmnuceBaTh POJIb OEIKOB, KHUPOB
MYTJI€BOJI0BB() YHKIITMOHUPOBAHUMKHUBBIX
OpPraHu3MOB, COCTaB
MPUPOTHBIXUCTOYHUKOBYTIIEBOAOPOIOB,
UXPOJTh

BOBITYH MPOMBIIIJICHHOCTH.
[IpoBOAUTEBBHIYUCICHUSTIOYPABHEHUAMX
MMUYECKUXPEAKIIUI.
[ImanpoBaTHUOCYIECTBIISATD
HAIPAKTUKEXUMUYECKHE
HKCIIEPUMEHTBI, IPOBOJIUTH
HaOIIOICHUS, ICTIaTh
BBIBOJIBIIIOPE3YyIbTaTaM

HKCIIEPUMEHTA TIPU
MPOBEACHUMIA00PATOPHBIXOMBITOBUIIPA
KTUYECKUXPaOOT.
CrnenoBarbrpaBuiiaMOe301acH o
paboTtbiBIabopaTopun
PUKUCIIOIb30BAHUUXUMUY ECKON
NOCYABINOOOPYIOBAHMUS.

Hcnons3oBats nipu
BBIMIOJTHEHUNYI€OHBIX 33JaHUN TEKCTHI
y4eOHUKa,CIIPaBOYHbIE
matepuansl(Ilepuonnueckyro cucremy
xuMu4eckuxisaemMeHToB /1. U.
MemnneneeBa, TabIMIypacTBOPUMOCTH
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Jlemoncmpayuu:
MoiemMKpUCTAININYECKUXPEIETOK

KHUCJIOT, OCHOBaHUU
HCOJIEMBBOJE,JIEKTPOXUMUYECCKUNP L
HaIpsHKEHU M ETaIIOB )
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anMasa,rpadura,pyepeHa.
O3HaKOMJIEHHE C TPOLIECCOM
a7IcopOIMUPACTBOPEHHBIXBEIIECTB
aKTUBUPOBAHHBIMYTJIEMUYCTPOUCTBOMIT
pOTHBOrasa.

O3HakoMJIeHuE ¢

PO YKIIUEHCUIIMKATHOU
npomebluieHHocTH(Bugeomarep

UaJbl:

CUJIMKATHASITTPOMBIILJIEHHOCTB ).
MopenuMoneKyIopranuyeCK1XB
EILECTB.

Jlabopamopuviiionvim:
[Tonyuenue,cobupanue,pacrio3HaBaHHE
MM3YYEHHUECBOMCTB YIJIEKUCIIOTorasa.
[IpoBeneHne KaueCTBEHHBIX
peakiuiiHa KapOOHAT U CUITUKAT-

VOHBI
MU3Y4CHUETPU3HAKOBUXITPOTEKAHUSI.
Ilpakmuueckuepabomul:

Ne4 TlonyyeHnueyraekuciororasa,u3
YYEHHEETOCBOWCTB.

Ne 5. Pemienue
HKCHEpPUMEHTAIbHbIX3aqaunoTeMe«Bax
HEUIIIMEHEMETANIBIMUXCOCTMHEHUS
Boruucnenus:
MOYpPaBHEHUSMXUMUYECKUXPEAKITUI

Uroronopazneny

25
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Paznen3.MeramabInuxcoeIUHEHUA

3.1

OO0umecBoiicTBa
METAJLIOB

4

OO11as xapakTepUCTHKA
XUMHUYECKUXIIEMEHTOB—
METAJZIOBHAOCHOBAHUMUXITOJIOKEHUS B
[Teprnoanueckou
CHUCTEMEXUMUYECKUXAIIEMEHTOB
J..MenneneeBanctpoeHusiaroMoB.C
TPOCHUE METAJIJIOB.
MeramnmyeckasicBI3bUMeETaANIAY€CKast
KpUCTAJUIMYECKAS PEIIETKA.
DIJIEKTPOXUMHUYECKUN Pl
HaIpsHKeHUMMeETauioB. Gusnyeckue u
XUMHUYECKUECBOMCTBA METAJITIOB.
OO01Me crocoObINOayYeHUS
MeTauioB.l lonsaTue

0 KOPPO3UU METAIIOB,
OCHOBHBIECITOCOOBI3AIUTHIUX OTKO
ppo3uu.
CrmuiaBbl(CTalb, 4yTyH, JIOPATIOMUHNN, O
POH3a) U UX IPUMEHEHHE B OBITY
UIIPOMBIIIIJIEHHOCTH.
Xumuueckunakcnepumenm:
Jlemoncmpayuu:

OO0pa3ibl METaIOB U

cruiaBoB. M3yueHne pe3ynbTaToB
KOPPO3UHUMETAIIIIOB(BO3M 03KHOUCITON
b30BAaHUEBUICOMATEPUAIIOB).
Jlabopamopuvieonvimol:

PaCKpBIBaTI) CMBICII N3Yy1aCMbIX

HOHHTHﬁHHpHMeHHTBZ)TI/IHOHSITI/ISIHpI/IOHI/I

CaHMMCBOWCTBBEIIECTBU
HXITPEBPALLCHUN.
OOBIACHATHOOIIME3aKOHOMEPHOCTUB
W3MEHEHUU CBOMCTB JIEMEHTOB-
METaJJIOBUMXCOECTUHEHUNCYIETOMCT
POCHUSIXaTOMOB.
XapakTepru30BaTbCTPOCHUEMETAIIIIOB,
oOmue puznuecKue u
XUMHUYECKNECBONCTBAMETAIIIOB.
XapaxkTepru30BaThOOIINECTIOCOObI
MOTy4EHUSIMETAIIIOB.
OnucpIBaTECIIOCOOBI3ANTUTHIMETAIIOBO
T KOPPO3HH.

CrnenoBaTh MpaBuiIam
0e30macHoNPabOTHI B 1a0OpaTOPHUH
MIPUHUCTIOIH30BAHUMXUMHUYECKOUTIOCY/T
BIMOOOPYTOBAHUS.
[Tpon3BOMUTHBBIYNCICHUS

0 YPaBHEHUSAM XUMHYECKUX
PEaKInii,ecIi OJJUH U3 PEareHTOB
COAEPKUTIPUMECH.
VY4acTBOBaTHBCOBMECTHONPAOOTEB
MapenJIUrpyIIe.
Hcnonb30BaThIPUBBINTOTHEHUU
y4eOHbBIX3aJAHUUTEKCThIydeOHUKa,
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O3HakoMJICHHECO0pa3laMUMETaLIOBUCIT
JaBOB,UX(PU3NICCKUMHUCBOMNCTBAMU.
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Buvivucnenus:

M0 YPaBHEHUSIM XUMHUYECKHUX
peaKIui,eciau OJIUH U3 PEarecHToB
COJICPKUTIIPUMECH

CIIPAaBOYHBIC
Marepuansi(llepronuueckyro cucremy
XUMHu4eckuxdaemMeHToB /1. 1.
MenneneeBa, TaOIUIYPaCTBOPHUMOCTH
KHUCJIOT, OCHOBAHHUN
HCOJIEMBBOJE,IIEKTPOXUMUYECCKUNUPST
HaIMPsHKCHUMMETAJIIOB)
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3.2

Baxnaenmuem
€TAJUIBINUXCO
e INHEHUSI

16

H_[CJIOLIHBIGMGTEUIJIBIIHOJIO}KCHI/IG
BHGpHOI[H‘IGCKOﬁCHCTGMGXI/IMH‘IGCKHXB

JIEMEHTOB JI.1. MeHnpeneena,
CTPOCHUENXATOMOB,HAX 0K ICHUEBITPUPO
JIie.

du3nIeCKrue U XUMUYCCKIE
CBOMCTBa(Ha MpUMEPE HATPUS U

KaJIis).
OKCHUIBIMTUIPOKCUABIHATPUSAKAINS.
[IpuMeHeHneneI0YHBIXMETANIOBUMXCO
CJIMHCHUI.

[llerouHO3EeMEIbHBIE METaIbl MarHui
WKaJIbITN: MOJIOKEHHE B
[leproanuecKoONCUCTEMEXUMUYECKUXDJT
E€MEHTOB

.M. MenaeneeBa,CTPOCHUENXaTOMOB,H
axoxjeHue B npupojae. duznueckue
UXAUMHUYCCKHECBONCTBAMArHASIH
Kanblus. Baxxuenmue
COEIMHEHUAKATbIUSI(OKCUI, THAPOK
cui,comn ). KECTKOCTh BOABI U

CrocoObl e€ycTpaHeHus.
ANIOMUHUN:TTOJI0KCHHIC

Bl leproanyeckoicucTeEMEeXUMUYECKUX

OOBACHATHOOIIME3aKOHOMEPHOCTUB
WU3MEHEHUHU CBOMCTBAJIEMEHTOB-
METaNIOBUUXCOECTMHEHUUBIpyNIaxcy
YETOMCTPOECHUANXATOMOB.
XapakTepusoBath (pu3ndecKue
UXUMUYECKAECBONCTBAIIPOCTHIXBEILIECTB
METAJUIOB U UX COCAUHECHUM
(OKCUJOB,ITUAPOKCUAOB, COJIEH),
CIOCOOBI MXMOJYUYECHHUS], IPUMEHEHUEH
3HAYCHUE

B [IPUPO/JIE U KU3HU
YeJI0BeKa. Y CTaHaBIMBATbIIPUUYHHHO-
CJIEICTBEHHYIO CBS3b:
CTPOEHHUEBELIECTBA — CBOMCTBA —
MPUMEHEHUE —
HaIlPUMEPAXU3Y4aEMbIXBEILIECTB.
Pacno3HaBaTbCoMOUIbIOKAYECTBEHHBIXP
€aKIMi MOHBIMETAIIOB:MarHus,
KanbIUs,aTFOMUHMS, IMHKA, )kene3a(1l)u
weneza(1Il),menu(1l).

Jloka3biBaTh aM(oTepHBIT
XapaKTEPOKCHIOBUTUIPOKCHIOBAITIO
MUHHUSU

[MHKA.
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anemenToB/l.1.Meneneesa,ctpoeHuea
TOMA,HaXO0XKICHUEBIPUPOJIE.
DOU3NIECKUEUXUMUYECKUECBOKCTBAA
JroMUHMS. AMPOTEpHBIE
CBOMCTBAOKCHIAUTUAPOKCHTAATFOMHU
HUSL.
Kenezo:nonoxenunelIepuoanueckoiic
HMCTEMEXUMUYECKUXIIEMEHTOB

.. MenneneeBa, CTpoeHUE
aTOMa,HaXO0XJECHHUE B MIPUPOJIEC.
DU3NYECKUE UXUMUYECKHIE CBOWCTBA
Keresa.
Oxcuasbl,rugpokcuasiconmkenesa( 1) mx
ene3a(Ill), ux cocra, cBOMCTBA
NoydYeHUue. Xumuueckui
IKcnepumenm:/[emoncmpayuu:
Oco0eHHOCTHB3aMOICHCTBUAOKCH/ 1A
KaJdbllud W  HATpuss C  BOJIOU
(BO3MOKHOMCITOJIb30BAaHUEBUIEOMATED
UaJjoB).
OkpalBaHueINIaMEHUMOHAMUHATPUS, K
ATUSUKATBITUS(BO3MOKHOUCIIONb30BaHU
¢ BujeomaTepuaiioB)cciaenoanue
CBOMCTB k€CTKOU BoAbI I Iporecc
TOpEHUsI JKelie3a B KUCIOPOAe(BO3ZMOXKHO
M CII0JIb30BAaHUEBUIEOMATEPUATIOB).
Jlabopamopnvieonvimol:

[maHMpOBaTEUOCYILECTBIISATH
HaIlPaKTUKEXUMHYECKUE
HKCIIEPUMEHTBI, IPOBOAUTHHAOIIOACHHUS, 1T
€J1aTh BBIBOJBINIOPE3YJIbTATAM
AKCIIEPUMEHTA ITPU

MPOBEICHNNIA0 OPaTOPHBIXONBITOBUIIPA
KTHYECKHUXPAOOT.
CnenoBarbnpaBuaamM0O€e3011acHOM
paboTtbiBIabopaTopun
IPUKCIIOIb30BAHUUXUMUYECKON
HOCYIBINOOOPYIOBAHMUSL.
[Ipon3BOAUTHBBIUNCICHUAIIO
XUMUYECKUMYPaBHEHUSIM.
Y4acTBOBaThBCOBMECTHONHPAOOTEB
MapewJIrpymnIe.
BricTpanBaThpa3BEPHYTHIETNCHMEHHBIE
NYCTHBIEOTBETHICOIIOPOM

Ha uH(dOpMaLHIO U3 yueOHUKa
MCIIPABOYHBIX MaTEpPHAIIOB,
I'PaMOTHOMCIIOJIB30BATbU3YYCHHBINIIOH
ATUMHBIAAIIIAPAT KypCaXUMUH
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[IpoBeneHMEKaYE€CTBEHHBIX
peakIuiHanOHbI(MarHus, KaJIbIHs,alTio
MUHHS,
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nuHKa, xxenesa (II) u xxeneza (I10),
menu(Il),onucannenpu3zHaKkoBUX
MPOTEKAHUSI.

HccnenoBanue aMpoTepHBIX
CBOMCTBTUJIPOKCHIA AITFOMUHUS 1
TUPOKCUIAIIMHKA.
Ilpakmuueckuepabomul:

No 6. XKécTkocTh BOJIBI U METOIBI
e€yCTpaHECHMUS.

No 7. Pemienue
AKCHEPUMEHTATBHBIX3a]a

norteMe«BaxxHeHImneMeTaIBIMUXCOE TN

HEHU.
Buiyucnenus:
110 YPaBHEHUAM XUMHYECKUX

pEeaKUni1,eCITMOAUHU3PEArCHTOBIAHBU3

OBITKEMITMCOACPIKUT TPUMECH;
MAaCCOBONOJIMBBIXOAAIIPOAYKTA
peakuuu

Hroronopazneny

20

Pa3znend. Xumusiuokpy:kamomiasacpena
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4.1

XUMUSAH
OKpYyXarolascpeaa

BGHIGCTBEII/IMaTCpHaJIBIBHOBCeﬂHCBHOﬁH(
HU3HH
YyeaoBeKa.be3onacHoencnoib30BaHue

BEIIECTB M XUMHUECKUXPEAKIINI B OBITY.

IlepBas moMoIub
IIPUXUMHUYECKUXO0KOTaXU OTPABIICHUSX.
XHUMHUYECKOE3arpsA3HEHUEOKPYKAIOLIEN
cpeapl(IpeaenbHas IonycTUMast

XapakTepu30BaTbPOIbXUMHUHU

B Pa3IM4HBIX cepax
NEeSTENbHOCTUIIIOIEH, OCHOBHbIE
BELIECTBA

UMaTepuatbl, IPUMEHIEMbICBXKU3HU
COBPEMEHHOI0YEI0BEKA.
OOBIACHATHYCIIOBUS0E30I1aCHOTO
MCMOJIb30BaHMSIBEIIECTBUXUMUYECKUX
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KOHIICHTpaIUABEIEeCTB. POIbXUMUNB
pEeIIEHUN SKOJIOTMYECKUX

npoOnem. Xumuueckuii
IKcnepumenm:/[emoncmpayuu:
N3ydyenneoOpasiioBMaTepraion
(CTEeKJ10,CTIaBBIMETAIIIOB, IOJTMMEPHBIEM
aTepualibl)

pEeaKUKBOBITY.
AHaTM3UPOBATEUKPUTHIECKUOIICHUBATD
HH(pOopMaIuio o
BIUSTHUUTIPOMBIIIIICHHOCTH,CETHCKOTOXO0
3sICTBA, TPAHCIIOPTAUIP.HACOCTOSIHUE
OKpYKarolenCpebl.

Y MeThOKa3bIBATHIIEPBYIOTIOMOIITH
NPUXUMUYECKUX0XKOraxuoTpaBieHusX. I1
pUHUMATh y4acTue B
00CYXIEHUHUTTPOOITIEM XUMUICCKON U
AKOJIOrMYE€CKOMHANPaBIEHHOCTH,BBICKA3
BIBATHCOOCTBEHHYIO MO3UIIUIO 110
npo0ieMe unpesaratb

BO3MOXHBIEITYTHEE
peIICHUS
Hroronopasneny: 3
PesepBHOEBpEMSI 3
OBIIEEUMCIIOYACOB 68
[TOITPOI'PAMME
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