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Ilporpamma xypca xemuy 4718 8-9 kinaccor napHOre 00IeoOpa3zoBaTeIBHOIO YUPEKICHHS -
HOCTPOCHA HA OCHOBE (I)e,uepaﬂbHoro KOMIOOHEHTA TNOCYAapCTBEHHOIO. CTAHAAPTA OCHOBHOIO
o0ngero obpazopamus.

OcoGeqgHOCTE €& COCTOHT B TOM, ITOOB COXPAHHTH HPUCYIIEH pyccKol cpenmeit mkoie
BRICOKHI TEOpeTHYCCKUH YpoBeHh B CXelaTh o0ydcHWE MAKCHMANbHO pasBUsaoHiM. ITo
ROCTHraeTcs HyTEM BHMNCHCHWS YXPYHDHCHRON AMAaKTHIecKOH CAMHMUEL, B POJM KOTOpOH
BEICTYIIAET OCHOBOIIOJIATAIOINEE IIOHSTHE «XEMEYCCKAH 3ICMCHT» H (GOpPMBI  €ro
cylmecTBoBaHus (CBOOOAHBIE aTOMEI, IIPOCTHIE M CIOKHBIE BEINECTBA), CHEKOBAHHS CTPOIOH
JIOTHKE NPHHEUAIOB PasBHBAIOINETO OOYYCHNS, NOJMKEHHHX B OCHOBY KOHCTPYHPOBaHHS

- OpOTpaMMEI, H OCBODDKICHIA €€ 0T H30LITKAa KOHKPETHOTO MaTepHalla.

3HaudTenbHOe MECTQ B COHEPIAHUM Kypca OTBOJUTCS XUMUYECKOMY 3kcucpumenty. O
OTKPHIBAET BO3MOXKHOCTE QOPMMPOBAT y YYANIMXCA CICHHANBHBIC TPeIMETHBIC YMCHUA
paboraTe ¢ BCINECTBAMH, BENIONHATH HPOCTBIE XWMHYECKHE OITBITHL, YUHT IIKOILHHKOR
0e3omacEOMy H OKONOTHYECKM TIPaMOTHOMY OODall¢HHI0 C BEHIeCTBAME B OBITY H Ha
TPOH3BO/ICTRE. _

Ipaxtrveckne paGoTH CrPYINIHPOBAHE B GIIOKH —— XHMHYECKHE NPAKTHKYMBI, KOTOPHIE
CYyIKAT HC TONBKD CPEHACTBOM 3ZAKPOIUVICHUS YMEHHH ¥ HABEKOB, HO TaK, JK& U CPENCTBOM
KORTPOIA 32 Ka¥eCTBOM UX COHOPMUPORARHOCTH,

Hporpamma, npermasaadennas Uit KaxIoro 3 Kt aCCOB OCHOBHOH IOKOJNH, PACCURTARa HA
68 yacos: 2 gaca (PegepanbHEil KOMIIOHEHT) B HEAETIO B KEKAOM KIacce.

Bece TeoperHyeckuii MaTepdan Kypca XHMHH g OCHOBHON INKONLI PACCMATPHBACTCA Ha
nepsoM rofy oOy9eHHS, GTO MO3BOSET YUAUIMMCH (ONee OCOIHAHHO M TIYGOKO HM3YUHTH
hakTHdeCKHl MaTepual — XHMHIO JJIEMEHTOB H coefmHeuuwld. Hapsmy ¢ stem Takoe
TMOCTPOCHUE NporpaMMil  AadT BOIMOKHOCTE PaiBHBATH NONYICHHBIC WCPBOHATANLHO
TEOPCTHUCCKHE cBeZenms Ha OGoraroM (AKTHHECKOM MATepWAC XHMAH HNCMEHIOB. B
pesybTaTe BRUIPHIBAIOT 00a COCTARIMIOIME KyPCa: H TCOpHd, B QAKTEL

TiporpaMma MOCTPOEHa ¢ YIETOM pealHialiiy MEXAPEAMETHEIX CBa3eil ¢ KypcoM busnxy 7
KIIacca, IAe M3YHATCsa OCHOBHBIE CBEICHHS O CTPOCHHE MONEKYN H aTOMOB, M Onojorau 6-9
KJIACCOB, I/ JagTcs 3HAKOMCTBO ¢ XMMHYECKo# opragusarmedf KICTKH H IIpoiieccamMi o0mera
BelleCTB. ' B

OcHOBHOE CORCPKAHUE Kypca XBMuM § KIacca COCTARIMIOT CBEACHME O XHMHYCCKOM
3nEMeRTe B hopMax ¢To CYISCTBOBAHRY - BTOMaX, H30TONAX, MOHAX, OPOCTHX BEIIECTEAX H
BKHCHINNX COCHMHEHMAX 3jIeMeHTa (OKCHUNAX H Apyrux OHHAPHEIX COCHMHEHHNX, KHCHOTAX,
OCHOBIHHMSX H CONAX), 0 CIPOCHHH RBEHIECTBA (THMONOTHM XHMHUICCKHX cBaseil M BHAax
KPHCTAUIMYECKNX  PEleTOK), HEKOTOPHIX 3aKOHOMEPHOCTAX IIPOTCKAHHMS peakuuid B HX
KITaCCAbHKALHH, '

B comepmanum Kypea 9 wiracca eHaUame 000OWICHHO PACKPHITE! CBEICHMS O CBOMCTBAX
KAaCcoB BCIECTB —— METAWIOB ¥ HEMETAUIOR, 4 3arveM noapodmoe ocsemienst crolicTBa
INCAICYHBIX W INENOYHOICMENBHEIX METAMIOR H raroreHos. Hapagy ¢ atuMm B Kypee
PACKPBIBAKOTCA TalkoKe B CROHCTBA Urne;ibﬂbm BAKHBIX B HAPOAHOXO3AUCTBCHHOM OTHOLICHHY
BEIECTB. 3aKaHUMBACTCH KYPC KPaTkuM 3HAKOMCTBOM € OPTAHMUCCKAME COCHMHEHAAMH, B
oCHOBE ©OTOOpa KOTOPBIX NEXKHT HACH TCHETHISCKOTO DPA3BHTHA TECHETHYECKOND pazBUTHL
OPrauAYeCKUX BEECTS 0T YITCBOIOPOAOR 10 GHonommMepos (Ge0K B YTrIeBOI0B).

Conepranue yuedHOTO nIpeamMera
8 knace

3HAYHATEIBEHOE MECTO B CONEPIKAHMM KYPCa OTBOJUTCA XAMUYECKOMY 3kcnepumenty. O
NO3BOIDIET CHOPMHPOBATE Y YHAIHHXCHA clielganbHeie IpeaMeTHhic yMeHud pabotate ¢
XHMAYSCKUMHA BEUIECTBAMH , BLIIONHATh NPOCTRIE XHMHYSCKUE ONEITHL, HAYIUTE HX
0e30NacHOMY H 3KOIOTWHECKH rpamo_momy o0palICHEK ¢ RemMEeCTsaM# B OMTY ¥ Ha
TPOU3BOACTRE,

OCHOBHOE COACPYAHHE Kypea XuMHM 8 KNAcca COCTABIMIOT CBEACHHS O XHMHYECKOM
aneMeHTe ¥ QopMaX €ro CyIISCTROBAHMSA - ATOMAX, H30TONAX, HOHAX, MPOCTHX BEliCCTBAX N
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BaykHeHIDUX COSMHECHAX dIeMenTa (OKCHaxX M APYIMX OMBapHBIX COCIHHCHHMX, KHCIOTaX,
OCHOBAWASX ¥ COAX), O CTPOCHMM BCMECTRE (THHONOTHMA XUMHUCCKAX CBAICH ¥ BuNax
KpPHACTA/DINYCCKHX  PEINETOK), HEKOTOPHIX 3dKOHOMEPHOCTSX IIPOTEKaHHMs pEaknud H HX
Knacca(UKaIn.

B xypce 8 xnacca wa UCPROM 3TANC XUMUS B CTATHKE. Paccma'rpﬂnamms{ €OCTaB M
CTPOCHME ATOMA ¥ BEINECTBA. EX0 OCHOBY COCTABIAIOT CBENEHAN O XMMHUYECKOM YICMCHTE B
dopMax ero CyIHecTBOBAHMN - &T0Max, HOHAX, IIPOCTHIX BEINECTBAX H HMX BaxkHeHInHX
COeAMHEHUAX(OKCHJAX U APYTHX OHHAPHLIX COSAUHEHMAX, KMCIOTAX, OCHOBAHHAX M COMX),
CTPOCHHMN BEIICCTBA(TATIONOTHH TCOPHH MICKTPOAATEISCKON AACCOLHaNTH,

BTopoli 9Tan — XuMs B IHHAMEAKE, HA KOTOPOM YUAUIHEcHd SHAKOMATC ¢ XUMHYSCKAMH
peakmmAMA Xak (yHKIHed cocrtaBa B CTPOCHHA YYACTBYIOIUMX B XMMHICCKHX DEAKIHAX
BEINECTR ¥ UX Kaaccupmxamu. CroficTsa KACHOT, OCHOBAHNHA B conell Cpasy paccMarprBatoTes
B cBere anxumun. [lomstie o dunocodcxom kamue. Xamas B X VI B, Pazsatre xumun Ha Pycn.

Pomp oredecTBeHHEIX Y4YeHBIX B CTAHOBIERHH XHMHEYecKod naykm — paform M. B,
Jlomonrocora, A. M. Byraepora, 1. Y. Megnaeneena.
Bienenne

XaMus — Hayka O BelecTsax, HX ¢BOHCTBAX u Hpespainenusx. JIOHIIHe 0 XHMIYECKOM
3nEMEHTE # (OPMaX er0 CYINeCTBOBAHMA: CBOOOMMBIX aToMdX, OPOCTHIX H  CJIOKHEIX
seinectrax.lipespamenis semecTs. OTNRTNE XUMAYSCKAX peakiuil OT (HUIAUCCKUX SBRCHHHA.
Pons X¥MH# B JKASHH genoBera. XeMohumad u xemododus.

Kparkue CBEAeHUA M3 HCTOPHAY BOIHHKHOBCHMA H PA3BHTHA XHMEH,

Xamugeckas CHMBOSINKS. 3HAKE XHMHAICCKEX MEMEHTOR ¥ TIPONCKOMACHAC vX Ha3BamuiA,
Xvumuyeckre GopMynsl. MYagexest ®H  kodddunuentsl. OTHOCHTCNBHBIE ATOMHAS W
MOJIEKYIIpHAA Macchl. Pacuer MaccoBoll AoTH XHMAYCCKOTO SIEMEHTA o GopMYIe BelnSCTRA.

Hepromaaeckas crHeTeMa XAMudeckax amenmeHTos J{. Y. Menneneesa, e crpykIypa:
Mafisic ¥ OOnbIOME NEPHOAN, IPYNOE M NOArPYNns (IapHas U moGodnas). Ilepropmaeckas
CHCTEMA Kak CIPAROYHOE Hocodue 1 HONYYCHAS CBCNICHH Y O XHMHWYECKHX JEMEHTax.

PacuetHrie 3agat.

1. Haxoxpenswe ormocurentuoi Moner(ympnoi'i MaCChi BEIIECTBA IO €0 XMMMYeCKOi
dopmyne.

2. BerMHCIEHHE MAacCOBOH O XUMHYECKOTO JIEMEHTA B BEIIECTRE 110 610 (JopMyIe,

TEMA 1 AToMbI XUMHICCKUX WICMELUTOB

ATOMEL Kak (OpMa CYIICCTBOBAHHS XHMHYECKHX JneMeHToB. OCHOBHBIE CBEACHHS O
CTPOSHAEH aToMOB. JlOKAa3aTelkCTBA CIOKHOCTH CTpOCHHsS aroMoB. Ousrtsl Pesepdopra.
[lnaHeTapHag MOHENb CTPOCHNS ATOMa.

CoCrap aTOMHBIX SACp: NPOTOHE! M HEHTpoHH. OTHOCHIENSHAY ATOMHAS Macca.
BaanmocBsizp LHOHSTHE «IPOTOH», HCHTPOH», (OTHOCHTENBHAS aToMHad Maccar.3MeHeRue
YHCA IIPOTOHOB B s7pe aToMa — 00pa30BaRHC HOBRIX XUMHUYCCKUX JICMEHTOB,

Hamencntie gnca HelTpOHOB B fipe aroma — oOpasosaume m30TonoR. COBPEMEHHOS
ONPeRCICHIEe TOHATHA «XHMHYECKUR 2eMeHT». M30Tonsl KaKk PasHOBHHOCTH atOMOB OAHOTO
XHMAYECKOTO JMeMEHTA, -

Onextportl, CTpocHue MEKTPOHHRX 000N0USK AaTOMOB XHMUNMECKUX reMeHToR Ne 1--20
nepuoandeckol cucrtemsr [l Y. Mennencesa. Iloudrae 0 33BCPIICHHOM M HE3ABEPIICHHOM
SNEKTPOHHOM CHOE (IHEPIreTHHECKOM YPOBHE),

Hepuompueckas cucteMa xaMudeckux 3yeMenTos /. Y. Merpeneesa ¥ CTPOCHAS ATOMOR!
(rsugecKHit CMEICT NOPARKOBOTO HOMEPA HIEMEHTa, HOMEpA TPYIIEL, HOMEPa UCPHOaa.

W3mMenenne yyela 3ICKTPOHOB HA BHCIIHEM DJIeKTPOHHOM YPOBHE dTOM2 XHMMUECKOTO
sleMeHTa — 00pa3oBanHe NONOKATEIBHEX H OTPAHATENBHEX HoHOB. MoHsl, 00pazopanubie
aTOMAaM¥ METALIOB W HEMCTANMIOB. Hpmm V3MCHCHNSA MCTAMAHYSCKRX H HEMOTANHICCKHEX
CBOFCTE B HEPHOAEX M IDYINIAX.

Obpazosapue OURAPHEIX COG,IEPIHBHHH HOHSTHG 06 gonHoil cBasm. CxeMel 00pazoBanug
UOHHO CBAIH.



DBeaunoneliciBue aTOMOB XHMWHECKWX ODNEMEHTOB-HEMETamIoB Mexny cobol —
o0pasopaHie NBYXaTOMEBIX MOJEKYJ IPOCTEIX BeIleCTs. oBaleHTAA. HENONAPHEA ¥IMUYecKas
CBA3h, VIEKTPOHHSIE H CTPYKTYPAEIE HOPMYIBL

BaaumogpelicTeHe aTOMOB XHMHYCCKAX OJNCMCHTOB-HEMETANNIOB MEXIY Ccobo#i —
obpasopanue GHHAPHEIX COSAHHEHMH HEMCTAIIOB. JNEKTPOOTpHLaTeTbHOCTh, lloHstHe ©
KOBICHTHOM TOIAPHOI CBI3H, '

BaauMopelicTRie aroMOB  XAMPUECKUX  DIACMCHTOB-METANIOR MeXay Ccofoit —
o0pazoBande MeTaMaecKux kpucrawios. [Hougrue o Mertammuecko# crasy.

Aemoncrpanun. Mozen aroMor XUMMYECKMX SncmMenton. llepHoav9eckas CHCTeMa
xuMuYeckux sneMentos Jl. i Mengeseena,

TEMA 21lpocreie peulecTBa
Honmoxerue MeTaioB H HEMETANIOB B HNEPHOJMYECKOM CHCTEME XAMHYECKHX
aneMentos /I, 1. MeHpeneesa. Baxdellline TpocTHie BeINeECTBA -— METANALL JKENE30,

AMIOMUHUH, Kansltuit, MarHuil, Harpuil, xanu#, Of0mue duzmueckue CROKCTRE METAIOE.

Baxuefiinne npoCThHC BEMECTBA — HEMETaWihi, O0pa3OBAHHBIC aTOMaMu KHMCHOPOAA,
BOZOPOAA, a30Ta, cephl, dochopa, yrnepona. CrocoCHOCTS ATOMOB XAMHAYECKHUX JNEMEHTOB K
00pa30BaHII0 HECKONBKHX DPOCTRIX BEIHECTE -— AUIOTPONHA. ATOTPOUHHE MOIHUPUKALHM
Kucmopona, docopa u omoea. MetamnpyeCKHe ¥ HEMETAWIMYECKHC CBOMCTBAZ TNPOCTEIX
BellteCTs. OTHOCHTEIBHOCTE NECHHS EPOCTHIX BEIECTR Ha METALIBI U HEMETAIUIAL

Hocrosnpas Asoragpo. Komawecrso seiectsa. Monb. Momapras Macca. MogsapHrtit
00beM razoo0pasHpix BemecTB, KpaTHBle eMHUIEI KONMMECTBA BElHECTBA — MUINMMONE H
KATOMONE, MIUIMMOMPHAR H KANOMOMAPHAS MAacChl BeIUeCTRA, MUNNMMOMAPHEI H
KANOMOMISPHEH 00BeME ra3o00pa3HeiX ReiHecTB.

PacueTsi ¢ wCIONB3IOBAEHEM TOHATAM KKOTHUECTRHO BEIECTBAY, «MON4pHAs Maccay,
«MOTHAPHLIHA 00beM Ia30B», (IIOCTONHHAT ABOTAAPOY.

Pacderunie 3agatm. 1. Brrumcneane MOIApHOH MAacChl BEIECTB [0 XHUMHYCCKHM
popmynam. 2. PacueTsl ¢ HCTIONB3OBAHHEM IOHSTHH «KOJIMYECTBO BEINECTBAY, {MOIIpHAS
Macca», «MOIPHEI 06beM Ta308B », « TOCTOAHHAS ABOTANpo ».

Hemoucrpanan. Ilonyyenue osoHa. O6pasunl 6eforo # ceporo QHoBa, GEIOI0 H
kpacHoro (ocdopa. Hexorophle MeTAINEL B HeMETaThl KONHMECTBOM BEINECTBA | MONE.
Mogene Monsgproro 06nemMa ra2000pasHsX BEIECTE,

TEMA 3. Coeanuenns XHMAYECKHX DJAEMEHTOD

Crenient OKUCTCHEA, Onpe;:eﬂeﬁue CTETICHH OKUCICHHS YICMEHTOB U0 XHMHAYECKOH
dopMyne coeamuenns. Cocranerpe dopmyn OHHADHBIX coefuueHnd, o0mmii crocob mx
Ha3HBAHHA. DHHApHLIC COeZHHEHMS: OKCHABL XTOPAREL, Ccynbgumer u ap. CocTaBicHHE HX
dopmyn.  IIpexcraBurenu OKCHEOB.  BOJa, YIJRKRCAHE ras ®  HerameHas
u3eeCTr. [ IpencrasaTenm TeTyIHx BOJOPOIHBIX COeJIRHEHHI: XTOPOBOZOPON ¥ AMMHAK.

OcrOBanMf, MX COCTAR H HalBaHWA. PacTBOPAMOCTH: OCHOBaHWH B nope. TaGmmma
PACTROPHMOCTH THAPOKCHROB 1 cone# B Boxe. lipeacTarwreny menoueit: raipOKCHIE NaTPud,
Kaimd 7 Kankiud, Homstve o KauecTBEHHBIK peakiiuiX. Hmnxaropm Ifimeuenne OKpacKi
PHAMKATOPOB B INEHOYHOH Cpete.

Kuciotsl, ux coctas M Haspanms. Kuaccmbukanms kucnor. Ilpencrasutenu xucioT:
CepHasL, COMNHAA H a30THas. MIsMEHeH e OKPaCKy HHAUKATOPOB B KACIOTHOR cpexge.

Cofr xak UpoH3ROAHEIE KHCROT M OcHoBaHpH. MX cocras w Haspam#dd, PacTBOpPHMOCTE
cosiel B BoJe. Ilpencrasarenu conell: Xpopug Harpus, kapbouar 1 Ppocdat KaibiHa.

AnopHEIe ¥ KPUCTANIHUCCKHE BETHECTBRA.

MexmoneKynapasie BiauMoneHCTsus, THNSI KPHCTANIMYSCKAX pPEMISTOK: HOHHAS,
ATOMHAM, MOJNCKYISPHAX ¥ MCTAINMKYECKAad 3aBUCHMOCTE CBOCTE BCHICCYR OT THIOB
KPACTAMINICCKHX PEICTOK,

BellecTsa MOJIEKYIAPHOTO HeMoneKyﬂﬂpHom CTPOCHHS. SaxoH HOCTOSHCTEA COCTaBa
A BEIECTB MOAEKYIPHOTO CIPOCHNS,



UgceThie BemeeTBa H cMecH. [lpuMephl JKHAKHX, TBEpABIX M ra3000pasHpiX CMeceif.
CroficTea YHCTHIX BelecTB B CMecell. Hx coctas. MaccoBas H ofpeMHas JONHA KOMIIOHEHTA
cMecd. Pacderss, CBs3anHEe ¢ HCIOAR30RARMCM MOHATHS (IO, :

Pacuernnie 3agaun. 1. Pacder MaccoBod H o0beMuol gonell KOMIOHEHTOB CMECH
BemecTs. 2. DBH4YHClICHEE MaccOBOH I0MM BemecTBa B PacTBOpE WO H3BECTHOH Macce
pacTBOPCHHOTO BCIICCTBE M Macce pactBoputens. 3. BEMHCICHHE Macchi PacTBOPAEMOTO
BEHIECTBA M PACTROPHTENE, HEOOXOAMMBIX /IS IIPHTOTORNEHAS OTIPeeneHHOM Maccsl pacTropa
C M3BECTHOH MacCOBOH A0l PACTBOPCHHOIO BEMIECTRA,

Hemoncrpammn,  OGCpasibi  oKCHZOB, KHCHOT, ocHopadmii ®  comeif. Mogemn
KpHCTATMYeCKHX pellleTOK XNOpUJa HATpHS, aiMasa, okcuaa yriepoaa (IV). BapeiB cMmecu
BOJI0poaa ¢ BozayxoM. Croco0w pasaenenuad cMecell, JIHCTWEIAMS BOIBI,

JIaboparopabie onsiThl. 1. 3HaKkoMCTBO ¢ 00pasfaMy BCIIECTB PAsHEIX KIACCOB. 2.
Paznenenue cMecelf,

TEMA 4 . H3MeBenus, IpoUCXOIsSHEE ¢ BeImecTBaMHt

Honsrve gBneHnl KK H3MCHEHHM, NPOUCXOASIAX ¢ BEHICCTRaMA. SIBnCHNS, cBI3AHEbIC
¢ U3MEHECHHEM KPHCTAJUIMIECKOTO CTPOCHHS BEMECIBA NPH MOCTOSHHOM €To COCTaBe, —
(usumeckne aABmenns. DUIMTECKHE SBICHUS B XHMUM: JACTHIUIANMS, KPHCTATTH3AIS,
BLIMApHBAHYE ¥ BO3TOHKA BEUICCIB, HCHTPHMYTHPORARNE.,

Slenenus, CBARAHHEBIE C H3MCHEHHEM COCTAaBa BELIECTBR, — XAMUUECKHE DPeakuHy.
Hpusnake u  ycnoBUsS TPOTEKaHUS XHMEIeckux peaknmit. [Touwarme o6 3x30 - u
HAOTEPMUYECKAX peaknuax. Peaknuy ropeRMs Kak HacTHEI ciydall SK30TePMHYECKHX
Peakmui, TPOTEKAIONINX ¢ BEIACICHHEM CBETA.

3aKOH COXPAHEHHS MACCHl BEIeCTB. XHMHUCCKUEC YPABHCHHA. 3HAYCHHE HHACKCOB M
koapdunmenton, CocTaBnenue ypasaeari XEMIIECKHX peakuuii.

PacueTsl moO X¥MIdeCKHM YpaBHCHUSM. PellicHHe 337y HA HAXOXICHHE KOJHUYECTBA
BEIECTBA, MACCH! WK 00BEMa NPOJTYKTd PEaKivd N0 KOJHUYECTBY BEIHECTRA, Macce MM 00BeMy
HCXOJHOTO BEIeCTBA. Pacuerhl ¢ HCMONR30BaHHeM NOHATHS «AONA», KOT/1d UCXOAHOE BEIIECTRO
JaHO B BHAC pacTBOPA ¢ 3aMaHHOM MaccOBOH J0sell pacTBOPEHHOTO BEIIECTRA HIH COMEPKIT
onpeciacHuyr0 aomo npumeceft.Peaxunu pasnoxerud. [ToHATHE O CKOPOCTH XMMHYECKHX
peaximii. Karammsatopel. QepMeHTEL.

Peaximn coemunenns. Karanutadeckne ¥ HeKaraiuTHYCCKHEe peaxuuy. OOpaTMile U
HeoOpaTHMBIC PEAKITHH. _

Peakmmy  3amemieHus, ONeKTPOXHMHUYCCKHE  poaA HAOPHKCHHH — METaiNoB, €ro
HCIIOJIb30BaHUe Uil POTHO3MPOBAHAS BO3MOXKHOCTH NPOTCKAHUA PEakImil My MeTaniaMu
4 pacTBOpaMH KHCIOT. Peaxmsi BHTECHCHHA OHUX METAIUIOB i3 PACTBOPOB HX COJEH JPYTHME
MeTanaamMy.

Peaxiinu o0mena. Peaxuwn meiftpammsamun. Yenosns Hpomxannﬂ peaknald obmena B
pacTBopax j0 KOHIA. :

THITBL XMMAYECKHX peakimit (no UPH3HAKY «4HCAO0 M COCTaR HCXOIHBIX BEINECTB Y
IPORYKTOB PEaKiuH») Ha NPHMEPE CBOHCTB BOARL Peaxups pazimomeHHs — 3EKTPOIHN3 BOIBL
Peaxrmn cocpHerns — B3auMOACHCTBYE ROABI ¢ OKCHAAMH METAILIOB U HeMeTalLoB. Ilonarue
«THAPOKCHALD). Peaknum 3aMenqenud —  B3amEMojciceTsHe BOJAB ¢ IMENOYHBIME H
MENOYHOZEMENBHBIMH  METAILIAMHA. Peanmm ofMera (Ha NpHMepe FUAPOMA CyTbhHUIa
AMOMAHNSA 1 KapOnJa Kanbiiusd).

Pacuernbre 3agawn, 1. Bormcnense NO XUMHYCCKMM YPaBHEHMSM MAacchl MM
KOJNUTIeCTRE BEMICCTRA O H3BECTHON Macce HIM KOJMYECTBY BEHICCTBA OAHOTO M3 BCTYIAIOINHX
B PEAKUHMIO BEHIECTB MM IPOAYKTOB peaxumu. 2. Brlumcienwe Macesi (KOMMYECTBA BEHICCTEA,
o0beMa) NpOAYKTA peakuiy, eciiu H3BCCTHA Maccd HCXOAHOTO BEHIECTBA, COACPIKAIICTO
OUPEAENEeRHYI0 Jomo npuMecel. 3. Boruimcrense Maccsl (KOAMYECTBA BEHIECTBA, o0BeMa)
NPoJyKTa PeaKuMu, CCM M3BECTHA Macca pacTBOpa X MAccoBast JAOJS PACTBOPEHHOTO BEINCCTRA,

Hemoncrpanun. pmveper husudeckux ApieHull: 8) miapnenue napaduua; 6) BosroHKa
no/a Aan GeH30HHOU KHCIOTEHL, B) PACTBOPCHNC NEePMAHTAHATA KA, T) QE(Qy3Hs TyIHCTRX
BCINCCTB C TOPAIICH JIaMIIOUKH HaxaniBaumd. [IpHMEpsl XuMHEICCKHX ABICHHME: &) ropeHue
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marausi, Qocdopa; ©) BIIUMOASHCTEEE COMMHOW KHCHOTHI C MpaMOpOM FM MEIOM; B)
poiyyenne rugpokcnaa Meau (1I); r) pacTBOpeHAe MOAYYeRHOrO FUAPOKCHAA B KHUCIOTAX; X)
B3auMozeiicTBae okcHia Mernu (II) c. cepuoli KuCnoroH Npu HarpeBapud; €) pasioKeHHE
NEepMaHraHaTa Kaunus; ) B3auMo/ieiCTBre pa30aBlieHHEIX KACOT ¢ METALIAMHE; 3) pa3Ioikenne
HEPOKCHAA BOAOPOAR; H) 3ISKTPOJIH3 BOJEL

JaGoparoparie oneIthi. 3. CpaBHeHHe CKOPOCTH WCHADEHWMA BOABI H CHADTA IO
HCUCIHOBEHHIO HX Xauens Ha Quimtponansrol Oymare, 4. OxpmcicHue Mei B TUIAMCHA
CIMPTOBKH Wi ropenxy. 5. lloMyTHeHfe M3BECTKOBOH# BOJBI OT BHINBIXACMOTO YTIIEKHCHOTO
rasa. 6. [lonydenvie yrnexncnoro raza B3auMoieHCTBREM COMBI M KUCHOTEL 7. 3aMelmense MeiH
B pacTBope Xjopuaa Med {I1) sxereszomM.

TEMA §. IIpaxraxym Ne 1 Hpocrelimiue onepaniiy ¢ BemecTaoM

I. Tlpasmna Texsukw Oe3omacHOCTE Ipn pabore B XuMmMHueckoM Kabubere, [Tpmemir
obpamiernss ¢ nabopaTopHEM  o0opyZoBaHMEM W HArpeBaTe/lLHBIMM  mpHOOpaMu, 2.
HabmoneHus 3a N3MCHEHIAMY, NTPOHCXORAIMMH C FOPANIei Ched0l, U ux omucanue. 3. Agams
mousH W sonpl. 4. lpwsnake xumutecknx peaxumit. 5. IparoromicHme pacrteopa CaXapa ¥
ONPEACACHNE MACCOROH AOMN €10 B PACTBODE.

TEMA 6 .Pacreopenne. Pacreopei. CrolicTBa pacyBopoB »ae¢KTPOIATOR

Pactopende KaK  (QH3HKO-XHMHYeCKHH mpomecc. llomsatme o Trunmparax m
KpAcTanoruaparTax. Pacrsopmmocts, KpuBBE PACTBOPHMOCTH KAK MOAENb 33BHCHMOCTH
DaCTBOPUMOCTH TBEPABIX BEIMECTB OT Temileparyphl. HacweinleHHBIe, HeHacCEHHCHHBIE H
HepecHIICHARIC pACTBOPEL 3HAYCHHUE PACTBOPOR JUIS IPHPOTE! M CEIBCKOTO X03AHCTBA.

llossitue 06 2neKTPONUTHYECKON AUCCONHAUMNE. DNEKTPORHTHI H  HEIEKTPOIATHL
MexaHusM AHCCOIWALME JICKTPOAWTOR C PasiwuibiM TUNIOM XuMudYecKod cmssu, Cremens
PEKTPOIMTHUSCKOH Auceormanyn, CambHbie ¥ Ciabhie 3ieKTPONTEL

OcHOBHBIE HOTOKEHMS TCOPHA HICKTPOIUTHASCKOH NHCCoMdanuy. VIoHHEIe ypasHEeHHUS
peaxnnaii. YeloBuA MAPOTEKAHHA Peakiuy o0MeHa MEKZY SNCKTPOMHTAME 70 KOHH2 B CBETE
HOHHBIX IpencrasicHui. Knaccnukaius oo ¥ ux cBoHCTEA,

Kacnorel, ux xnaccumxamas, Jlrcconpauns KECIOT M HX CBOHCTBA B CBeTe TEOPHH
BNMEKTPONUTHYECKON pucconuandy. MoJexynApHbIE B HOHHBIE YPapHEHHWA pPeakl#ll KHMCIOT.
B3apMOneiCTBue KHCAOT € METAINAME. JNSKIPOXHMHYECKHN P HAUPDKSHHMH MCTainoB.
BsapmoneficTBre KMCHOT C OKCUAAMY METANIOB. BiauMoAciicTRIe KUCHOT ¢ OCHOBAHURIMY —
peaknoua meHrpangsanmu. BlammopelicrBue KWCHOT © colsM#. Fienonbiopanue TabmunE!
PaCTBOPEMOCTH A XaPAKTEPHCTIKN XHMHYSCKHX CBOMCTE KHCIOT.

OcHoBasus, ¥x kiaccmukanms, Jlcconpanns OCHOBaHMM M HX CBOWCTBA B CBETE
TCOPHH  JACKTPOJIHTHYCCKONH AuCCOuMaliuy, DB3auMose#icTBHe OCHOBAHMY ¢ KHCHOTaMH,
KHCHIOTHRIMA ~ OKCHHaMH H  coipivg. MenoinsoBaHde TaOnMIE!  PacTBOPHMOCTH  JUIL
X2PaKTEPUCTHKA XUMHAYECKUX CBOHCTB OCHOBaHM. Pasnoxenune HEPACTBOPHMBIX CCHOBAHHUH
IIpY HarpeBaHUH, _

Comm, ux xnaccuukaus ¥ AXCCONAAUNS pasIuIHbX THHOB conelt. ColeTsa conelt B
CBETE TCOPHM DIEKTPONUTHHECKOH juwcconuanuu. Bsaumonelictere conelf © Merainamy,
YCROBHg TIpOTeKaups ITUX peakuuil, BiamvoneiicTBme cosiel ¢ KHCIOTAME, OCHOBAHMIMHE W
colsiva, Yicronb30oranne TaDNHIE PACTBOPHMOCTH JUI XapRKTEPUCTUKE XHMHYECKUX CBOHCTR
coneit. O6obpienne ceenennii 00 OKCHAAX, HX KIACCH(QAKAIY H XHMHYECKHX CBOMCTBAX.

TeHerudeckue Pasl METAOE M HeMETAVIOB, I'eHeTHYECKa CBA3E MEWAY KIACCaMu
HEOPraHHYeCKuX BEIHecTB.

OKACANTENIBHO-BOCCTAHOBUTEIbHBIE  peakuud. OKHCANTENs M BOCCTRHOBHTEIS,
OKHCHCHIE W BOCCTAHOBISHIE, _

Peaxuyin MOHHOTO OOMEN4A H OKACIATENFHO-BOCCTANOBATENbREC peakiwl, Coctanienve
ypaBrHEeHNH OKUCIATEIBEO-ROCCTAROBH TELHEIX PEAKIEH METO/IOM 2eKTPORHOTO Dananca.

CrolicTB2 HIPOCTHIX BEWIECTB —- METANIOB M HEMETANNOB, KHCHOT M COnelt B CBETS
npescTapIcHAH 00 OKACIATENEHO-BOCCTAHOBUTEIBHBIX TIpOLeccaX.



Hdemopcrpaud. Menniranue BeimmecTB H HX pacTBOPOB Ha BIEKTPONPOBOEHOCTE.
JBHKkenne OKpPAICHHBIX HOHOB B 3MEKTPMUECKOM HoJTe. JABHCHMOCTH SIEKTPONPOBOAHOCTH
YKCYCHOH KHCIOTHI OT KOHIEHTpanuu. BianmoaelicTeHe IHMHKA ¢ cepoil, COMInOH KHCIOTOH,
xnopaaom Mear (I1). 'operse Marnus. BaanMoeifeTBre XI0pHOH U cepoBOIOPONHON BOIEL

JaoparopHsie onpiThL 8. Peakiiu, XapakTepHble Ml PaCTBOPOB KHCIOT (COMIHOH
Hin cepHO¥#). 9. Peaxnu¥, XapaKkTepHbIE i PAcTROPOB IMentoueh (TMAPOKCHAOB HATPHA MM
Kajua). 10. TTomyuerae u cBoffCTBA HEPARCTROPUMOTO OCHOBAHWS, HAUPHMED FHAPOKCHIZ MEIH
(D). 11. Peakunu, xapakrepHsle Aj1s PacTBOPOB coxell (Mamprmep, &g xmopuna mean (II). 12.
Peaxniam, XapakTepHEIE I OCHOBHBIX OKCHJIOB (HapAMED, [T oKcuaa Kasuas). 13, Peaxnwm,
XapaKTepHble A/I1 KACIOTHEX OKCHAOB (HanpUMep, JyIs YIIEKHCIOro rasa).

TEMA 7 Hpakruxym Ne 2 CeoitcTBa pacTBOPOB 3JICKTPOJHTOR
7. CBOUCTRA KUCTOT, OCHOBAHUH, OKCHAOR ¥ COJIEH.

8. Pemenne sKenepUMEHTANBEEX 337134,
TemaTHueckoe HIaHEPORAHAE

8 knace

Pazgen Kox-Bo ~“(OcuoBHEIe BHABI yuaelHOM NegTeILHOCTH,

9aCoB.

Beegenue 4 dopMuposanne OHpenEICHUs HOHATHN
' KETOMY, «MOJICYKYIa®, « XuMAYe CKu
SIEMEHTY, «BEIl[ECTRO», KIIPOCTOSBELIECTROY, K CIOKH
_OEBEIECTBO»,«CBOMCTBA BEIHECTB». BBIMONHERNE
 HENOCPENCTREHHBIX HAOMONCHNH 1 AHAIH3 CBONCTB
'BelNECTB U ABNEHUHN, HPOHCKO/MHINX ¢ BEICCTBAMH,
¢ cobIoeHeM IPaBUIL TEXHHEKY Oe30N1acHOCTH.

ATOMBI XHMHYECKHX 10 Onpegenenue DOHATHH

3IEMEHTOB _ KIIPOTOHY, KHeHTPOHY,(INEKTPOHY, «XAMAYECKHI Y, «
MAacCcOBOSHHCTON «H30Tom» ONucanie €OCTaBRa
aromoB snemenror  Nel-20 B Tabmume LU
Menpeneena. Jlonygerne XuMuHecKod HadopMariu
U3 Pa3INIHEIX HCTOYHHKOB.

[Ipocreie BemecTRa 7 Onpenencaue momsTHH «METAANBDY, «HEMETATIED),
«HAACTHIHOCTDY, «TEMIOTPOBOTHOCTEY,
«IACKTPOIPOBORHOCTEY. KiaccAQHKAIMI  TPOCTBIX
BEIHECTR Ha METAILIIBL H
HEMETAIIEL Y CFAHOBJIEHUENPIARHO-CIIEICTBEHHBIX
CR3MEH MEXZAY CTPOCHHEM aToMa H XUMHUECKOW
CB3SBI0 B IDPOCTHIX BellecTBAX METamIax u
Hemeramnax.Pellicaiie 3amaup € HCHONB30OBAHMEM
OOHATHH CKOITHYCCTRO BEHIECTBY», (MOIIIPHAS
Macca», «mOCTOSHHAas ABOTAIPOR», «MOISMPHBIN
06BeM rasoBy. ‘



Coenuanens XUMHYECKNX 12
3NEMEHTOR

H3MeHeHNS, TPOHCXOIAILETO 10
C BEINECTBaMH.

IpaxTuxym 1. Ilpocteiinne 5
orepalyH ¢ BeHieCTBOM,

Ompenenenue ' IOHSTHH «CTEleHb
' OKHCIICHED), « BASICHTHOCTEY, CpaBHCHUE

BAICHTHOCTH H CTeneHH OxucheHus.Brmoints

- QOPMYIIET OKCHJIOB,0CHOBAHHS, KHCIOT "

conci.PellleHHE 38724 ¢ HCNONL30BAHHEM IOHATRI
«MaccoBax NOAA SIEMCHTA B BEICCTREY, «MaccoBas
JI0JI1 PAcTROPECHHOTO BEHIECTBA», «00BeMHAs AOJH
ra3000pa3HOTO BEMICCTRAY,

Onpesencrre MOHATHA «XMMWIECKOE YPaRHCHHE.
OfpicHeHuEe 3aKOHA COXPAHEHHS MAcchl BeIecTB C
TOYKH 3PDEHHS ATOMHO-MONCKYIADHOTO YYCHHSL.
JlemMoHCTpUpOBATH COCTABIICHHE ypaBHCHHH

- XEMHICCKHX peaxunﬁ Ha OCHOBC 3axoOHa

COXpaneHusd MacChl BEINECTB,

Jemonctpanas paborst ¢ naboparopHbaM
o0OpYNOBaHAEM B COOTBEICTBHH ¢ NPABWIAMH
TeXAUKH OesonmacHocTu. DBBHIONHEHHE IpHEMOR
obpameHns ¢ nabopaTopHEM  ODOPYHOBAHHEM.
Haburonenne 33 CBOMCTRAMH BEIICCTB B SBICHAAMY,
OpONCXOAMIUEME ¢ BemecTBamMH.  Onpcampue
XHMUIECKOTO 3KCHEPHMERTA ¢ IOMOIIBIO PYCCKOTO
A3EIKA H 23bIKa XuMuu, COCTaBICHHE

PactRopeHme. PacTBOpEL. 18
CeolicTBa pacTBOpoB '
SMEKTPOTAUTOB.

Ilpaxraxym 2, Ceolicrra 2

PacTBOPOB 3NEKTPOIHTOB.

Ilpusenenne onpenciacHu# NOHATHH «pacTBOpY,

CTHAPAT»,  «XPUCTALIOTHAPAT»,  «HACHINCHHBIHA

pacTBOp», «HEHAChINIeHHAIN pacTBoOp»,
«ICPECHIOEHHBIE  PAacTBOpP»,  «PACTBOPHMOCTEY,

«3ACKTPONHTHICCKAN JUCCONHAUELY,

«3NICKTPONHTEY), «HESNEKTPOIHTE. BrImomxenne
IOMETOK, BBRIMNCOK ¥  IUTHPOBaHHA TEKCIA,

‘CocrapmcHme  MONEKYJSPHEX ~ HOMHBX  H
_COKPAHICHHBIX MOHHBIX ypasHeHuH .Omnpepencuus

ouATHi HOKHCIIHTENBHO-BOCCTAHOBHTE IbHEIX
peaknuity,  «OKHCAHTEAR»,  «BOCCTAHOBHTENH),
«OKHCACHUE), «BOCCTAHOBICHHE

Hemonctpaniga  paGorer ¢ nabopaTopHBIM
obopynoBagHeM H HarpeBaTeJbHBIMHE HpHOOpaMH B
COOTBETCBHH € IPAaBHIAMM TeXHHKH OC30IAaCHOCTH.

HabmozneHue 32 CBOMCTBAMM BEMECTB ¥ SRACHAIME,

NPOHCXOAMIEMIA ¢ Belmectsamu, Habmogenne
CBOHCTB KHCJOT, OCHOBaHMI, OKCHJIOB M CoNci, a

TAK K€ TPOHCXOMINIEX C HAMH  SBICHHH.

Cocrasenne BHIBOJOB o pe3yiabpTaTaM



Pazpen Koux-zo
qacos
[losTopeHne OCHOBHEIX 6
BONIPOCOR Kypea § xnacca u
BBCHCHHE B Kype 9 knacca
Meramnet 15
[puxraxym 1. CeoiicTsa 3
-METUIOR K HX COCRUHCHIH
Hemeramnst. 23

HOJIHEBIX u
Tipencrasnenne nadopManun no TeMe «BBeACHHES.

Onpegencrns

MIPOBCACHHOIO IKCHEPHEMEHTA.
9 knace

Ocaospbie BUAB y1e0HOMH NeATEIBHOCTH

XapakTepPUCTUKE — XUMUUSCKAX  3neMertos  1-3

TEPHOAOB No MX Honoxenwio B [lepeommueckoit

CHETEMe XuMHYecKnX anementon JLM. Mengencesa.
XwMpYeCKuX cBoMicTB aMQOTepPHBIX OXCHEOB H
THAPOOKCHA0B.  COCTaBIICHHE  MOMIEKYNAPHEIX,
COKpAINCHHBIX ypapHeHu#,

OBmas xapakTepHCTHKA XUMAYCCKHX SHEMEHTOB H
XUMAYCCKUX peaknud. Ilepeommdeckuit 3ai0H H

Tlepeonudeckan CHCTEMa XHMHUECKHX DICMEHTOB

AW, Menneneesa» B Bie TabAnI, CXeM, OHOPHOIO
KOMCIEKTA B ToM ¢ ipumMedeHneM cpeacTs UKT.

QnpeneneHne TORATHN «METATTED, BEMHCISHUS TO
XUMHIECKAM (opMynaM U YDapHSHHAM pEakIuii,
NPOTEKAOMMX ¢ YUACTHEM METamno® ¥ uX
coegunenui. [IpeAcranneaue uudopManun oo TeMe

' METADIHL B BAAE TaOMiMi, CXEM, ONOPHOTO KOHCIEKTa

B TOM gucHe ¢ upuMenennem cpercts VKT,

Pabora ¢ nabopatopubiM  OGOPYHOBAHHEM H

'HarpesaTe/bHBIMH IPHGOPAME B COOTBETCTBHH C

npaBANaM¥ TeXHHKH Ocjomacmoctd. Halmoneune
CROUCTE METAUIOB W WX COCHUHCHMU K sBmeHui,
npocHXofamEx ¢ HEME, Onucaine XEMHYSCKOro
IKCUCPAMEHTA ¢ TIOMOIBIO PyCCKOTO S3HIKA ¥ A3BIKA
KVIMIH.

IOHATHH] KHEMETAIITIBIY,
«TaIOreHbI»,  «QNaTPoIHBIC  RHIAOHIMCHEHEALY.
Beruucnennd wo xAMudeckuM  Qopmynem  H
VPAaBHEHUAM DPEAKIHEA, HPOTSKAOMMK € YUACTHEM
HEMETAINOB ¥ ®X coenuneHvit, [IpeAcTasnerue
undopManum 1o Teme «HeMeTanne B sune TabimL,
CXeM, OIIOPUOTO XKOHCHEKTa, B TOM UHCNE ©



npuMererneM cpeacts MKT.

MpaxtakyMm 2. Ceoifersa 3 IKCICPHMCHTATLHEIE  HCCHCROBAHMA  CBOMHCTB
HEMETAUIOB H HX HEMETANIOB M HX  cocauHcHmnid.  PermeHue
COeITHCHUIH. IKCICPHMERTANBHBIX 3a7aq 110 Temam:. «[loarpynna

‘kucaopona», «[loarpynmsl a3oTa MW YIiiepomay.
Honygenne, coOnupanse # Pacro3HOBAHUE ra3oB,

Opranrweckye CocquHeHus 10 Ilongtee off OCHOBHEIX KJaccoB OpPraHAYECKHX
cocAMMeHuH.  Bhmupclenus 1m0 XMMHYECKHM
dopMysaM ¥ YpaBHCHMAM PEaKiyl, IPOTEKAOIIHX ¢
YHaCTHEM OPTaHAYCCKITX BEIIECTB H X cOCTiHEHMH.

Qbo0menue 3HaRMH O 8 Ipeacrapnenne nHbOpPMAHY o TEMaM
XHEMUH 33 Kype OCHORHOH «ITepwo newnckuii 3axon Ilepnoanyeckoll cacTeME B
IIKOJIBL. CBETE  TCOpHMH  CTpOSHUs  aroma»,  «Bumgr
XHMHYCCKHX cBa3¢H W THIBI KPHCTAHYCCKHX
PEIHETOKY, «Knaccudmranus u cBoticTBa

HCOPragH4aCcCKHuX # OPrafguIcCKHEX BCHICCTBY.

IInanupyemele pe3yabTaThl H3y4eHUS YIeGHOIO IpexMeTa
OcnopHble HOMATHSI XHMITH (YPOBEHD ATOMHO-MOJICKYNSIPHLIX NPeICTABJICHHH) |

Bremryckaux HayduTCs: :

* ONMCHIBATE CBOFicTBa TBEPHDLIN, JKMIKUX, TIa3000pasHBIX BEIHECTB, BHIEIST BX
CYIECTRCHHBIC IPU3HAKH _ _

* XapaKkTepH20B4ThE BelecTBa IO COCTaBy, CTPOCHHIO U CBOMCTRAM, YCTaHABIMBATE
OPHYHHHO-CACACTBCHHEIC CRA3M MEKAY MAaHHELIMY XapaKTCPHCTHKAMH BEHISCTBa,

* PaCKpEIBATh CMEICH OCHOBHBIX XMMHYCCKHX IOHATHE «GTOMY, (MONEKYIa», (XUMHYSCKUN
NICMEHTY, «HpOcTOC BEHIECTBO», «CIIOXKHOE BEIHECTRBO», (BAICHTHOCTEY, HCIOIB3YH SHAKOBYIO
CHCTeMY XUMUH; T

_ * u300pakaTh cOcTaB NPOCTEHIIAX BeHIECTB ¢ NOMONILI0 XHMHYECKIX HOPMYA U CYIIHOCTE
XUMHYCCKUX PEAKITHE ¢ HOMOINEIO XHMHYSCKUX ypaBHCHUIH;

* BEIHC/IATS OTHOCHTEILHYIO MOJEKY/IApHYI) H MOJSPHYIO MAcchl BEUIeCTB, & TaKkkKe
MaccOBYIO OO XMMHYECKOTO SJEMEHTa B COCTHHEHHAX JI4 ONCHKM HX IpaKTHYCCKOMN
3HAYHMOCTH;

* CpABHUBATE I10 COCTaBY OKCUIBE, OCHOBAHMA, KHCAOTEL, COMHA;

* KIIacCH(UIUPOBATE OKCHAB! H OCHOBAHMS IO CBOFCTBAM, KMCIIOTE H COMNH IIO COCTARY;

* ONIMCHIBATEL COCTaB, CBOHCTBA 1 3Hayenwe (B IPHPOAE M NPAKTHUCSCKOM ACATEILHOCTH
YENOBEXa) IPOCTRIX BEIieCTE — KHCIOPOa ¥ BOIOPOIa;

* I2BaTh CPABHATCHLHYIO XapakKTCPHCTHKY XWMMYECKEX SJIEMEHTOB H BaXHCHHINX
COCOUHCHHI] €CTCCTBEHHBIX CeMEHCTB MIEH0YHBIX MCTANIIOB U TalOI'€HOB;

* MOJIB30BaThed JAGopaToPHEIM 000PYAOBAHTEM ¥ XHMHUCCKOH NOCY L0,

* IPOBOAUTEL HECNOXKHBIE XUMHYCCKHC ONBITHI H HaORioACHMs 38 H3MEHECHHAMM CBOHCTB
BEI(ECTB B NpPOLECce MX NpeBpallieHmit; cofMIofarh NpaBuwia TEXHHKH O€30MAcHOCTH IPH
npoBeAcHNH HaOMORCHNH U ONHITOB,

T
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* pA3NIHYATh OKCIOEPHMCHTANbHO KHCIOTHI # IOENOYH, LOAB3YACh WHWKATOPAMHE;
0CO3HABATH HE0OXOMMMOCTh cobmogeana Mep 0e300acHOCTH IpH 0DpallicHHM C KHCAOTaME U
ENI0AMH.

BulnyCKHUK NOIYHUM 603MOICHOCHT HAVHUMBCA!

* 2pamomHe 0OpAAaMbCA C 8EULECINBAMY 8 NOGCEOH COHOUNCUINY,

* OCOIHABAMNY HEOGXQOUMOCE CODRIOOCNUA NPAGUA IKOTDZUYECKH DEI0ONACHO20 NOGEOEH U
8 QKPYIHCAIONE it NPUPOOHOTH cpede;

* HOHUMGMIL CMBICA U HEOOXoOuUMOCHb COBRIOOEUs NpeOnucanuil, npeordzaemvix 6
UHCIRDYKYHAX RO UCROTbI0GAHUWIC AEKAPCME, Cpeocnie ObImoeoii Xumuu u op.;

* UCRONBL306ATRb  NPpUOOpemEnmble:  KHQUEEHIC  KOMUEMenMHOCMY  npu  6bINORNeHUY
UCCREO0BAMENTLCKUX HPOEKMOS N0 UIYHEHUO CEOLICMS, CHOCODO8 NOXYYeHUs ¥ pacnosHASAHUs
geujecms;

* PA3GUBAMY  KOMMYHUKOMUBHYIO KOMHEHMEHMHOCIb, UCROAL3WA CPEOCTHEA VCTHOU U
HUCOMEHHOU KOMMYHUKGYWY NpU  pabowie ¢ MEKCMAMu  Y4eOHuKa U  OONORHUMETbHON
AUMEPAMYPOH, CHPASOUHbIMY MADRUYAMY, NPOACIAME 20MO8-HOCHb K VEANCEHUIO UHON MOYKY
3peRU NDU 0OCYHCOCHUY PE3YILIANOE GLINOTNEHHON PAGOmbL;

* OOBEKTHUBHO OUCHUGAML UHMOPMAYWIO O GCMECINEAX U XUMUYECKUX NPOYeccax,
KpUMU4ECKy OMHOCURILCA K NCe6OOHQYUHOH unpopMmayul, HeO0BPOcOBeCnOY pexiamMe,
KACArouietica wCnonb306aRUL PAZIUYHLIX 6EUIECINE.

Ifepuonmaeckuii 33K0R H EPHOAMHECKAN CHCTEMA XUMIYECKHX 3/IEMEHTOB
JI. U. Mengeseesa. CTpoenue BeigecTBa

Brmyckauk nayaures:

* KIACCHMHUONPOBATE XUMHICCKHE 3JIEMEHTH HA METALIB, HEMETAIUIEL, SJISMEHTEL, OKCHIBL
H THEPOKCHJE!I KOTOPHIX aM(OTEPHB!, H MHEPTHBIE 3NCMEHTE (Hashl) AN OCO3HAHHA BRKHOCTH
VIIOPsLROYCHHOCTH HAYIHBIX 3HAHMI;

* pacKpBIBaTh CMEICT Hepuoxnueckoro sakona JI. U, Meuzaeneenra;

* OITHCBHIBATD M XAPAKTEPU3OBATH TaOIHIHYIO (POPMY HEPHOAMIECKOT CHCTEMEl XUMUICCKUX
INMEMEHTOB;

* XapaKTepH30BATE COCTAB dTOMHBIX ANCP M pacHpefeleHHe YHCIZ JIEKTPOHOB IO
YICKTPOHHBIM CJIOAM ATOMOB XHMUMYECKHX 3MEMEATOB MAaNEIX HEPHOJOB HEepHOAHIecKOM
CHCTEMEL, @ TAKIKE KAINA ¥ KalbIlus;

* Pa3IHYATh BHAB XHMUYECKOH CBA3M: HOMHYIO, KOBANECHTHYIO NOASPHYIO, KOBANCHTHYIO
HEHOIIPHYIO U METAIHIECK IO,

*» 4300pakaTh 3JNMEKIPOHHO-MOMHEIC (DOPMYNB! BEIECTB, OOPA3OBAHHEIX XHMHYECKHMH
CBA3AMY PASHOTO BHIA, - '

* BBIABJIATD 3aBHCHMOCTE CBOMNCIB BEINECTE OT CTPOCHHS UX KPHCTALIHYCCKHX PEMIETOK:
HOHHBIX, aTOMHBIX, MOJEKYAAPHEIX, MOTAIUTHYECKAX;

* XapaKTepu30BaTh XHMHYECKAE JJCMCHTHI H HX COSOMHEHHS HA OCHOBE IHOMOMKEHMHS
IEMEHTOR B ICPHOMHYECKOH CHCTEME B 0coOeHHOCTEH CTPOCHMS HX ATOMOE;,

* ONHCHIBATE OCHOBHEIE 3Tansl oTKpbiTas JI. M. MenaeneeBeIM NepROANUCCKONO 3aK0HA H
HNEPHOMMYECKON CHCTEMB XAMHUECKHX OJIEMCHTOB, XH3Hb H MHOFOOOPasHyIo HAYYHYIO
AedTeILHOCTE YUEHOro; :

* APAKTEPU30BATE HAYYHOE W MEPOBOZ3PEHUECCKOE 3HAYCHHE NEpPHOMHUECKOTO 34KOHA H
[IepUOTAYCCKOH CHCTEMB! XAMAYCCKRX aneMmentor /1. . Meunencena;

* OCO3HABATE HAYYHLIC OTKPBITHA Kak DPE3ynpTaT UIMTENBHEIX HAONIOACHHH, ONBITOR,
HAYTHOH TOJEMEKH, IPEOROIICHI TPYAHOCTEH! U COMBCHRI,

BoInyckRUK ROAYUUIN BOIMONCHOCIL HAYHUMBCA

* OCOZHABAML  3HAUEHUE MEOPEMULECKUX SHAHUL ONR  VNPAKMUMeCKod  Ogamenbrocmy
HeRogeKa, '

* ORUCHIBATNE UIPHEHHDIC 0OBEKMb] KAK CLCIEMb], HPUMENIAROZUKY CUCIEMHO20 aRau3a;

* ADUMEHSMb  FHAHUA 0 3QKOHOMEPHOCHIAX — NEPUOONYECKOUCUCTIEMb!  XUMUBHECKUX
AIEMEHINGB O OOBACHEHUS ¥ NPEOSUOCHUS CEOTICME KOHKPEMHbIX 8EUeCE;

11
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* PA3CUBATND UHDOPMAYUOHHYIO KOMREMEHTNHOCIHb NOCPeOCmeoM YVaayOrenus snanuii o6
HCIMOPUY CIIGHOGACHUS XUMUYECKOH HAYKY, €€ OCHOBHVIX NOHAMUL, NEPUOOUYECKO20 3AKOHAKAK
0OHO20 U3 BANCHEIUUX 3AKOHOG NPUPOOBL, G MAKNCE O COSPEMENHBIX OOCTAUIICEHUAX HAYXU U
MEXHUKH.

' Mnoreo6pasie XHMHIECKHX PeaKmHii

BEmyCKHUK HAYIWTCH:

* 00BACHATH CYTh XHMAYCCKUX OPOLCCCOB H AX HPHHIHIAANBHOE OTANYHE OT (PHIMICCKAX;

* Ha3BIBATH IPHIHAKK ¥ YCIIOBHS IPOTEKAHMS XUMHUECKHUX PEAKIfuii;

* YCTAHABNHMBATh UPHHAMNEIKHOCTE XHMAYCSCKOH PEAKIHH K OOpelAeiCHHOMY THHOY IO
0HOMY #3 KI4cCROUKAIMOHHBIX IPH3HAKoB: 1) MO 9HCIy H COCTABY MCXOAHBIX BEIUECTB U
IPOJYKTOB PEaKnHM (PSAKIHE COCAHHCHHS, Da3NOKCHHs, 3amelucHus n obmena), 2) no
BHIZICNCHHIO HIIH YIOTIOINSHNIO TEmIOTH (Peakiiuy 3K30TePMIYECKHE U SHI0TepMHUCCKHE); 3)
0O M3MCHCHMIO CTEHCHEH OKHCACHHS XUMHYUCCKHX J7EMEHTOB (peakliuy OKUCHHTCILHO-
BOCCTaHOBHTENBHEIE); 4) 110 0OparumocTa mporecca (peaknuy 06paTiMbic B HEOOPATAMEIE);

* HA3BIBATH (DAKTOPHI, BIMTIOMNE Hd CKOPOCTH XUMHYCCKHX peakIiuii;

* Ha3EIBaTh ()aKTOPHI, BIMTIONHC HA CMCHICHUE XUMHYECKOTO PaBHOBECH,

* COCTAaB/ITh YPABHCHMA HICKTPOIHTHYCCKOR MHCCOUMAIMH KRCIOT, HIEIodeH, coeli;
NONHBIC H COKPaEHHBIC HOHHBIC YpPAaBHCHMS peakiull oOMeHa; YPABHEHHS OKHCIHTEILHO-
BOCCTAHOBHTEIBHbIX PEAKITHIL; '

* NPOTHOSHPOBATE HPOSYKIBl XMMHYCCKHX Peakuuit mo (GopMyiaMm/Ha3sBaHuIM HCXOAHEIX
BEMIECTR; OUPEACIATh HCXOAHEIE BEIGECTRA 10 GOpMyIaM/HA3BAHMAM HPOAYKTOB PEAKIUN;

* COCTABJINTh YPABHCHMS PEaKLuit, COOTBCTCTEYIONMHX NOCIEOBATENBEHOCTH (KICIOTKEY )
IpeBpaIneHK i HEOPraHUICCKHX BEINECTR PATHIHBIX KIaCCOB;

* BEMBIIATE B IPOLECCE JKCIEPHMEHTA INPH3HAKK, CBHACTENBCTBYIONME O IPOTEKAHMH
XHMAYECKO#H PCaKIHH;

* HPUFOTORISTh PACTBOPHE ¢ ONPEACISHHOH MaccoBol 10eiH pACTROPERHOr0 BEIICCTRA;

* OIpEZCHATE XAPAKTEP Cpelil BONHBIX DACTBOPOB KHCIOT H IENOYEH 10 H3MCHEHHIO
OKPACKU MHAMKATOPOB;

'* OpOBOAUTE KAYCCTBCHHBIC PEAKIHY, NOATBEKIAICINHAC HaMpdHe B BOJMHBIX PacTBOpax
BEINECTB OTACHBHBIX KATHOHOB ¥ AHHOHOB,

Buinycxuux nonysum 603MOHCHOCb HAYUUIMbCA:

* COCMAGAANTL MOAEKYIAPHLIC 1 ROAHLIE UOHHLIE VDAGHEHUANO COXDAMEHHVIM UOHNBIM
ypagHeHuam;

* HPUEOQUINb NPUMEDBL PEaKyiill, HOOMEEPOICOIOUIUX CYULECTAGOBAHUE G3AUMOCEI3H MENCOY
OCHOBHVIMY KAACCAMYU HEOPSUHUYECKUY, BELeCME,

* NPOSHO3UPOGAMb  DE3YAbMAMbL  6030CHCIMEUL  PAITUIHBIXPAKIMOPOE HA  UIMeHeHue
CKOPOCIRYU XUMUYECKOU pearyu;

* NPOHOSUDOEIy  PE3VIbINAMbl  8030elicMEus  paziUyHVIXDAKIOPOE HA  CMelyerie
XUMBHECKO20 PAGHOGECU.

MuorooGpa3ue Bemecrs

BRATy CKHAK HAYYHTCA: _

* OIIpesenATh HPUHAMICKHOCTh HEOPrap¥decKMX BCIHCCTB K OAHOMY H3 H3YYCHHBIX
KAACCOB/TPYNN: METAIUIN H HEMETAJIEL, OKCHJIbI, OCHOBARHS, KHCIOTHI, COJH;

* COCTaRIATE (JOPMYJEI BEDICCTR IO HX HA3BaHEIM,

* OIPEACISTh BAJEHTHOCTD U CTENICHE OKAC/CHMS DIEMEHTOR B BEIIECTBAX

* COCTARIATh (JOPMY/Ll HEOPraHHUYECKHX COCAMHCHHN [0 BAICHTHOCTSM ¥ CTCHCHAM
OKHCJICHHS SEMEHTOB, 4 TAKKE 3apAJiaM HOHOB, YKa3aHHEIM B TAONHIEC PaCTBOPHMOCTH KICHOT,
OCHOBaHH ¥ conel: '

* 00BACHATE 3AKOHOMEPHOCTH H3MEHEHHA (DM3HIECKAX H XMMHYCCKHX CBOMCTB NpOCTHIX
BEIGECTB (METANIOR H HEMETANWIOB) M MX BBICIIHX OKCHAOB, 00Pa3soBaHHEIX JICMEHTAMHU
BTOPOTO U TPETHErO IEPUOAOE, '
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* Ha3hIBATE OOUIME XUMHMECKHe CBOMCTBA, XapakTepHble AN IPYIHL OKCUTOBR. KHCIOTHELX,
OCHOBHEIX, aMGOTEPHEIX;

* Ha3BIBATL OOIIMEe XMMHUCCKHC CBOHCTBA, XapaKTepHsle U1 KaOXAOTO A3 KNAccoB
HEOPraHMYEeCKHX BEIOCCTB: KHUCIOT OCHOBAHRH CONeH;

* IPUBOAMTHP  LOPEMEPHl  peaxmuit, NOATBepXAZIOLHX  XAMHUECKHE  CBOMCTBA
HEOPTaHUIECKHX BEIICCTB: OKCHIOR, KUCIIOT, OCHOBAHHEA | Caltell;

* ONPEHCHNTL BEIIECTBO-OKUCIUTENL ¥ BCIIECTBO-BOCCTAHOBMTIENE B OKMCIMTCIBLHO-
BOCCTAHOBHTOIBHEIX DEAKINAX; '

* COCTaBNATS OKHCIMTEIRHO-BOCCTAHOBATENBHBIN Oanane (I H3YYECHHEIX peakiuit) Mo
NPEIOAKCHHBIM CXEMaM PEaKITHii; _

* IPOBOAXTS Ja0OPaTOPHEIE OMBITH, NOXTRSPIKAAIONNS XUMHYECKRE CBOUCTBA OCHOBHLIX
KIACCOB HEOPTaHRYECKNX BEWIECTB;

* IPOBOJUTH JAGOpaTOPHbe ONBITH N0 HOAYICHHIO # COGHPANIEO raso00pasHEIX BELECTS:
BOAOPOAA, KHCAOPOAA, YITIEKHCIOIO Ta3d, aMMHaKa;, COCTABNIATh YPaBHEHUS COOTBETCTRYIOIHMX
pearimii.

BuinycxHuK NOAYSUM 603MONCHOCTIb HGYYIMbCA,

* NPOZHOZUPOSAMb XUMUYECKUE CBOUCMEA 6ellfeCNG HA OCHOBE UX COCHABA U CHIPOEHUSA,

* HPOZHOUPOBAMD cnocobnocms  geufecmea  NPOAGIAMbOKUCIUMEAbHYIE WU
BOCCHIAHOGUINERbHBIE CEOHCMBA C VYEHOMCMENeHeli OKUCKeNUs DIEMEHMO8, GXOOAMUX 8 €20
cocmas; - :

* BLIAGASATL  CYUJECTNEOBAHNE 2EHEMUYEcKol] B3aUMOCEA3UMEDICOY BeujecaMy 8 pPaoy:
HPOCIOE BEECIB0 — OKCUO ~— SHOPOKCUQ — CONb;

* Xapaxmepuzosams 0cobuie Ce0tCMed KOHYeRMPUPOSAHHBIX CEPHOT U A30MHOT KUCROM,

* NPUBOOUMb HPUMEDLL YPAGHEHUN Dearyliti, EJICAUUXE OCHOBE HPOMBIUACHRbIX CHOCO008
ROAYHERUA AMMUAKA, CEPHOU KUCTONTBI, HYZYHA Y CTNARY,

* ONUCHISAMb (PUIUYECKHE U XUMUUECKHE VPOYECChbl, AGARIOWHECS HACMBIG KPY2080POMG
BEWECTNG 6 NpUPode;

* OP2aNUI0CHIEAMY,  HPOGOOUML  VYEHUNECKUHE RPOCKMBING  UCCAE008AHIIO  CBOHCING
BEUECING, UMEIOWUX BADICHOE NPAKMUUECKOE 3HAYEHUE.
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