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l.ILranr.rpyeur,re pe3yJr6Tarbr ocnoenr.rn yve6noro rrpeAMera <<Xultuq>>

,rlnqsocrssrur.r pely,lbraraMu Ltsy-;.e*:l.fl. [peAMera <XuMuq) s 8 Ioacce tBllslorcs cnea)'rouae
yMer{ur:

. OCO3HABATb EAIIHCTBO II qEJIOCTHOCTb OKPY)KAIoqCfO MVPA, BO3MOXHOCTI4 EfO IIO3HABAEMOCTII 
'I

o6tqcH r\4octu Ha ocHoBe 4octlrxeHnfi Hayxn:

. rrocrereHHo Br,IcrparrBarb co6crBeHHoe llerocrHoe MlrpoBo33peHr're: oco3HaBarl uorpe6nocrr a
foroBHocrb K caMoo6pa3oBaHl.tlo, B ToM qIIcJre I-i B paMKax caMocrotreJlbHoft aegrerr,uocru eHe

III I( O JI L'I ;

. orleHr.rBarb )Kr.{3HeHHbre cvrya\vv c roqKr.r :peHln 6eronacroro o6pa:a )I<A3HI4 Il coxpaHeHl4t

3AOpOBb,I;

. oIIeHI.iBarb SKonorpr.{ecKfifi plrcK B3aHMoorHoL[eHufi .IeroBeKa r{ [p]rpoALI.
r rlopvr.rpoeam 3KororllqecKoe MbIIIrJIeHve: yMeHHe orleHrrBarb cBolo aetreJlbHocrb rr nocrylxl4

apyrux ,rrorefi c rotIKI.I jpeH t coxpaHeHHs oKpyx(atoLue[ cpeAbt - rapaHra )KH3HH u

6:raronoryvur moAeit na 3elr:re.

Meranpegnernuuu pe3ynbraraMl.I prsy.+eHrfl Kypca <XrlMrll) sBrrercs, QopvlrponaHue
yr{rrBepcanbHbrx yqe6Hr,rx aeficrBuft (YV!).

Pezynnmueuute Wn'.
. caMocrorreJrbqo o6uapyNuaarl u $opuyruponarr yue6nyro npo6.nelty, onpe,4en ITb qenb

yue6Hoi ae.{Tenr,Hocru,
. BrraBvfarb Bepcuu perxeHur npo6reir.t'r, oco3HaBarb xoHe.{HrIfi pe3ynbrar, nsl6uparr' us

npeAnOXeHHbIX II IlCKaTb CaMOCTOTTeJILHO CpeACTBa,4OCTI'IXeHUS. \e nLl;

. cocraBr.f,r6 (uugunugyaulHo rz,ru n rpynne) nnaH perrIeHHI npo6xeM6r;
r pa6orar no nnaHy, cBeprrb cnou 4eficraun c (er6rc u, upu ueo6xo4rrMocru, HcrrpaBntrl otlrtt6xu

CAMOCTO'TEJIbHO;

. B Arrarore c yqgreneM coBepllencrBoBarb caMocrotreJlruo nupa6oranuble Kpurepalr orIeH(I.t.

IIosuaaantenbuarc YYn:

. aHa:rr4 3upoBarr,, cpaBHr4Barr,, rlraccu$uqnpoears a o6o6rqarl Sarru Lt flBJreHufl. Br,tger.trL'
npuqrlHbr tJ c,qeAcTBHt npocTbrx tB,leHHi.

. ocyulecTBrqTl cpaBHeHrae, xnaccusuxauuro, caMocroqrerbHo er,r6upa.r ocHoBaHuq I4 KpI{TeplIH

.[nfi yKa3aHHbrx rorr4 qecKr.ix onepauHfr:
. cTpolzTb JronlqecKoe paccyxAeHrre, BK-[roqa]orqee ycraHoBreHl4e rlp q[HHo-cneAcrBeHHbIX

cBr3eii.
. co3AaBarb cxeMarur{ecKue MoAenu c BbrAeneHr{eM cyrqecrBeHHbIX xapaKTepllcrHK o6r,elcra.
. cocraB.Tqrs Te3Ltcbl, pa3nuqHble BI.IAII nrlaHon (npocrux, clo>t<utx u r.r.).
. npeo6pa3oBbrBarr uurlopuaqrlro r.r3 oaHofo nuga e 4pyrofi (ra6raqy e rercr u np.).
. yMerb onpeAersrb Bo3Mor(Hbre rlcrorrHr.rKr.r Heo6xoAr'rMrIX cyegeuuit, npou3Boal.irb noLIcK

unQopnaquz, auaJru3spoBarb H orleHr.rBars ee AocroBepHocrb.

K o :,t.y v u u r amua u at e Wn :

Cauoc'rogre:rso opraHr,r3oBbrBarr yre6noe B3auMoAeficrBr.re B rpyflne (onpe4ermr o6rqlre qe:1.r,

pacnpeaen.{T[, pon]r, AofoBapr.rBaTlcr Apyf c 4pyrou a r.4.).

flpeguerHunu pe3yJIbraraMn ri3yqeHutr npeaMera rBJrrrrorcr cneAyro[Ir4e yMeHxrr:
. oco3HaHue ponu BeulecrB:

- orrpeAenrTb ponb pa3nr4qHblx BerrIecTB B npnpoae rj TexHr.rKe;

- o6r,rcllrrL ponb BexlecrB B r.ix KpyroBopore.
. paccMoTpeHr{e xrrMriqecKr.rx IIpoqeccoB:

- lrprrBoAr4Tr, npr{Mepbr xnMrzqecKHX npoueccoB B npHpoAe;
- Haxo.qurrr rreprbr, cBr4AerenbcrByroulr4e o6 o6r-qur flptl3Hal(ax xr{Mr.rrrecr(Hx fipoqeccoB 14 ux
pa3.l1HLr tx.

. ucnorr3oBaHlie xliMl4qecl(Izx suaHvfi s 6r,ny:

- o6r,;rcrrrrrr, 3HaqeHue BeulecrB B )(u3HI4 rz tog.giictge qeroBeKa,



. o6b'cH'TI, MI4p c ToIIKI-I 3peHzg XIIMIIu:

- lrepeqI4cJI'ITb o'tJII.ir{uTenbnble cBotcl Ba xllMuqecKl{x BeqecTB;

- pa:lnuqaTb ocFroBHbre XIIMHqecKLre npoqeccbr;
- onpeAensTr, ocHoBHr,Ie IOIaccbI r{eopraHr4qecKux BeulecTB;
- [oHHMaTs Cr{bron XITMLIqeCKI.IX TepMIiHOB.

. OBJIAACHI.iC OCHOBAMII METOAOB NO3HAHI4', XAPAKTEPH6IX ANS CCTCCTBEHHbIX HAYK:

- xapaK replr3oBar6 MerOAbI xl4MuqecKoii HayKlI (Ha6nrcAeHlre, cpaBHeHr-re. 3r(cnepr4MeH'r'!
r3l,rcperrHc) u Iix ponb B [o3HaFrHu npl4poab|
- frpoBoAuTr, xHMr{qecr(r4e oITLITLI tI 3l(cflepr.rN,reHTbr H o66scH.sTb }rx pe3ynbTaTbI.

. yMeHxe oIIeHuBaTb noBeAeHI.Ie qeJIoBeKa c ToTIKI.I 3peHIIt XltMurIecKofi oe3orracHooTr.r no
orHoureHr4ro K rrenoBeKy lr npHpoae:

- HclroJlb3oBarb 3HaHIrt xI4MItL flpa co6nlo4errnH npaBHJr HcIro]rL3oBaHLIt 6ttrosr,rx xHr'rHqecr(ax
npenapaToB;

l)c J,qLlLlxib ontcHbre u 6eronecuute BeuecrBa.

2. CONEPXAHIIE II3YqAEMOIO KYPCA XVII{VI'I
8 KJIACC

Terua 1, BneAenue e xnunro (6 u)
Xul,rur - nayra o BeluecrBax, ax ceoictgax I{ npeBpallleHr4rx.

llossrue o xIzMIrqecKoM gneMenTe H +opMax ero cyqecrBoBaur.rr: cBo6oaH6rx aroMax, npocrbrx
u c.[o)r{Hbrx BexlecTBa

flpeeparqeuur BeIIIecrB. Ouuque xvMr'rqecKux pearqlrfi or $rl3urtscKvx rBneH14i;i. Po:rt xlruuu
D )IiU3I.IU qenOBeKa.

I(parxlre cBeAeHIi.s vg trcropu.v Bo3HI4KHoBeHr.rrr u pa3Butur xr.rvur.r. flepuo4 aJrxr.rMrzr.r. floHsrue
o 4)unoco(bcKoM ItanaHe. XltNtIzs e XVI s. Passr4rr4e xHMr4H Ha Pycz. Polr oreqecrBeHHr,rx yLreHbrx B

craHoBreHr.ilr xr.rMr.rqecKofi HayKrz - pa6or6r M. B. J]ouosocoBa, A. M. Fyuepoea, A. LI. Meuae:reeea.

Xaltrlqecrag cIrMBoJIIiKa. 3narg xuultqecKrrx 3JIeMeHToB II nporrcxo)KAeHlre r.rx ua:gaHttfi.
Xuiuuqecxlre t|oplrynlr. I4H4ercrr lr rosr!$vqueuru. Ornocuremsbre aroMHar !i MonexyrrrpHaq Maccbr.

Pac.rer r\.raccosofi 4olu xuurzuecKoro 3neMeHTa rro rpoprr,ry:re BerlecrBa.
flepuoguuecxar clicreMa xItMLIqecKr{x 3JreMeHToB [. Z. MeugeleeBa, ee crpyKrypa: Manbre 14

6orlurle flepnoAr,r, rpynnbr rr noArpynnbr (r.naeHal u no6oqHar). flepuo4uvecxal cncreMa KaK
cnpaBorlHoe noco6ue Ans nonyrleHLlt cne4enuii o xHMl.Iqecrltx gneMenTax.

Pacqirnsre 3aAaqlr. 1. Haxorx4eulre orHocfirerr,Hofi MoneKynrpHoft Maccrr BexrecrBa no ero
xl4NlllqecKoil rpopuy:re. 2. Brr'{IacreH}ie MaccoBori Aonr4 xr4Mr4qecKofo sreMeHTa B BcqccrBe llo ero
r!opuyre.

flpanruvecxan pa6ora J\! 1

Ilpanu,ra rexHIiKlI 6egonacsocru npz pa6ore B xrzMrzqecKoM xa6unere. ,rla6oparopuoe o6opygoeanue u
o6pauleuue c Huru.

flparrnvecxat pa6ora J\! 2
Ha6,r ro4eHne 3a ropguefi cBeqofi.

Tenra 2, Arorrrbr xgMuqecKux srertrerron (7 ,t)
Arolmr xar Soptrla cyrqecraoBaHlls xr-rMuqecKrix gJreMeHToB. OcHosHLre cBeAeHHr o crpoeHr.ir4

aroMoB. Aol(a3areJlbcrBa cJlo)I(Hocru crpoeHr,rr aroMos. OnrrGr Pesep{opaa. fllanerapuar vo4elr
cTpoeHHt aToMa.

Cocras aroMHHX tAep: fiporoHr,r u HefiTpoubr. Orsocurellnas aroMHtur uacca. B:anuocgqgr
noHsruii (nporoH), <uefirpon>, (orHocurerbHaq aroMHat Macca).

I'l::lresesue qxcna rrporoHoB B rrpe aroMa - o6pa3oBaHr4e HoBbrx xr.rMr{qecKr.rx gJreMeHroB.

I4sln{eHeHI.Ie qficna HefiTpoHoB B rape aroMa - o6pa-:onaulie x3orouoB. ConpelreHuoe
onpeAeneHl{e noH,rras <xlrvuqecKllft 3JreMeHT). tr4soronrr KaK pa3HoBuAHocrr.r aroMoB o,4Hofo
XI,IN'IHqECKOIO 3IEMEHTA.



3,rexrpourr. Crpoealre gneKrpoHHbrx o6oloqer aroMoB xuMur{ecKux 3JreMeHTos Ns1-20

neprioAr.tqecroii cucreMbr A. Z. Menlereesa. floHqrue o 3aBepureHHoM LI Ire3aBepIIreHHoM 3neKrpoHHoM

croe (oueprerrE.recKoM ypoBHe).

flepuo4auecraa cficreMa xr.rMr4qecKr.rx sJreMeHToB !. I,I. Meu4ereeBa I{ crpoeHue aroMoB:

cf u:r.iuecxuii cMr,rcn [opsAKoBoro HoMepa 3neMeHTa, HoMepa rpynnbl, HoMepa rrepl'Ioaa.

tr4sN{eHeulie qI{cJIa SJIeKTpoHoB Ha BHeIIHeM 3neKTpoHHoM ypoBHe aroMa xLIMI4rIecKofo

3JIeMeHTa - o6pa:oeanae [oJloxIrreJlbHbrx r{ orpr{rlarenbHbrx zouon. I4onr,I, o6paronaHHrte aroMaMI{

Merar,'toB I.r HeMeraJrJroB. flptzvuurr r{3MeHeHrrr MeraJrJrv qecKuX 14 HeMerarnuqecxux cBoficrB B nepfloAax

fpynnax.
O6pa:onanlre 6uuapnr,rx coerltreuufi. lloHqrue o6 aosnofi csqsu. CxeN{Lt o6pa:oaaurut uoHuofi

cu rI3lI.

B:anvoAeficreue aroMoB xrzMr'rqecKrrx 3neMeHroB-HeMeraJIJroB Me)I(Ay co6ofi - o6pa:oaauue

AByxaroN{u6tx MoneKyn rlpocrbrx BeulecrB. Koga,'IeHrHa.g HenontpHas xHMI.IqecKarl cBf,3b.

?,rexrpouHsre r.I crpyKrypHbre Sopvynsr.
B:ar{MoAeiic'rsue aroMoB xr4Mr4rrecKr.rx g;reMeHToB-HeMerannoB MexAy co6ofi - o6pa:onauue

6uuapulrx coeguHeuuii HeMeraJr.rroB. SrexrpoorpnqarenbHocrl. fioHqrlie o KoeareurHoii nolapuoil
CB'I3I,I.

B:alrlro4eilcreue aroMoB xrrMzqecKux 3JreMeHToB-MerannoB Mex(Ay co6oi - o6pa:oeaHlle
MerzlrrJrr4qecKlzx KplrcrtlnnoB. flonqrue o MeraJrJlltqecKoi'r csgsu.

flenoucrpaquu, MoAelIz aroMoB xlaMHr{ecKrrx gneMeHToB. flepuogltuecxaa c}.IcreMa

xHr\{urrecKuX 3reMeHToB ,{. I4. MeH4ereeaa.

Telra 3, Ilpocrue neulecrna (5.r)
floloxenae MeTaJIJIoB I.I HeMeraJIJIoB B nepl{oAItqecKoft cucreMe xI'rMI,IqecKI4x slelttenroe,{. I4.

Men.qereesa. Baxcreiiurue npocrbre Berr{ecrBa - MeraJIJl!,I: xere3o, z}JIroMI4Hll.fi, xalrquii, MafHsii,
Harpuii, rca,rufi. 06urre Qu:ruecKhe cBoficrBa MerarrJroB.

Barrseftuue flpocrbre BerqecrBa - HeMera;r]rbr, o6pa:osar*rr,te aroMaMI-I Kllcnopo.qa, BoAopoAa,

a3ora, cepbr, cfocclopa, yrnepoAa. Cnoco6nocrr, aroMoB xLIMLIqecKHX sJIeMeHTon x o6pa.:oeauurc
Hecr(oJrbr{r.rx npocrrrx BerqecrB - annorpon}rr. A.nlorponuue no4utluraqnlr Klrcnopoaa, cpocQopa u
o,qosa. Mera,Trlrqect<He H HeMera'rruqecKae ceoficrsa npocr6lx Be lecrB. OrHocure,rlHocrb aereHll.s
npocrbrx BeLrIecrB Fra MeTaJL'ItI H HeMeTaJIJIbI.

floc'ro.sHua.s Anora4po. Koruqecrso BerqecrBa. Molr. Mo,rrpual Macca. Mo,'rtpHuii o6r,eru

ra:oo6pa:ur,x BeIIJecrB. Kparuue eAI4HI.IIIII Ko:rliqecrBa BeqecrBa - MI{JIJILIMoJT; H Kr4,'toMoJI[,,

N{r.r.1,'tLIt{oJltpHa.g u KlznoMontpnarl Maccbl BelqecrBa, MI4r,rHMorqpHbrii u xnlolro,tgpuuii o6tevtt
ra:oo6pa:urx BeulecrB.

Pacqetbl c ucnoJlb3oBaHlteN.r noHgrltii (KorhrlecTBo BeulecTBa>. (\4orrpHac Macca),. (MortpHblfi
o6ren ra:on>, (nocrorHHar Aaoragpo>.

Pacqerusre 3aAaqu. 1. Brrqucrenlre lrorrpnoii Maccbr BerrlecrB no xr.rMr.{qecKr{M Soplry:raiu. 2.

Pac.rersr c Hcrro;rb3oBaHueM non.sruii (KoJrrrqecrBo BeruecrBa), (MontpHat Macca), (Mo:rtpsrrfi o6:reu
f a3oB), (rocrorrnna.r Aeora4po>.

,{euoucrpaqnu. Heroropr,re MeraJl-lrbr H HeMeraJr-lrbr KoJrrrqecrBoM BerllecrBa 1 uolr. MoAelr,
\roJ'rrpHoro o6lenra na:oo6pa3Hbrx BeruecrB.

Tenra 4. Coegunenua xrrMuqecxux z,l^ev^euros (16 u)
Crenens oKHcneHHr. Onpe4e:reuue crerreHu oKlrcJreHu.f, sJreMeHToB no xrluruqecrcofi $opnay,re

coeAI4HeHHr. CocrasreHue $opuyr 6anapurrx coeAuneslri, o6rqui cnoco6 rix Ha3brBaHhr. Buuaprsre
coeAuHeHr4r: oKcaAbr, xnopriA[,r, cymQrz4u lr gp. Cocrarreuue ux rpopvy:r. flpegcraaurenrr oKcr.rAoB:

BoAa, yrneKucnltft rag u HefalreHas r43Becrb. flpe4craeure:ru neryrrux BoAopoAHbrx coe4uuenui:
xnopoBoAopoA x aMMrraK.

ocuonaHux, Iix cocTaB u Ha3BaHus. Pacrnopnrraocrs ocHosaHnfi B Boae. Ta6raqa
pacrBopuMocrr4 rHApoKcrrAoB u co:refi n noge. flpe4craBr.rrerr{ rqe,rovefi: rr.rApoKcuAr,r Harpvr, KaJrus u
Kanbrlurr. floHqrr.re o KaqecrBeHHbrx peaKrlr.{rx. IrlHguraropu. 14:N.teHeHue oKpacKr4 r.rHALIKaropoB B

rqenorrHou cpeae-
I(uc:ro'rsr, r.rx cocraB u Har3BaHHfl. Kraccurluraqur ruclor. Ilpe4craBrrreJru xucror: cepHa.s,

co;rrr{ar H a3orHas. I4guenenue oKpacKr4 r.rHAnKaropoB B KucnorHofi cpeae.



Coln rar npoli3BoAHbre KracJror r{ ocHosaHufi. I4x cocras H Ha3BaHus.. Pacrnoplluocrr co;rei e
noae. [Ipe4cranrlrerl.r co:refi: xnopuA Harprz.s, xap6oHar u Soc$ar kanbqrls.

AMopQHbre ri Kpucrannr4qecKr-re BerqecrBa.
Mexuo,rexyrxpur,re e:alil,rogeficrnus. Tunu Kprrcra,TJruqecKr.ix peureroK: r.roHHa.s, aroMHaq,

MoneI(yntpHaJI LI MeraJI.[EqecKtuI. 3asucuN,rocrs csoficrs BeulecrB or rl.inoB KpLlcrannuqecKux perxeror.
Beulecrsa MoneKyntpHoro u HeMoneKynrpHofo crpoeHr.r.{. 3aron rocrosucrBa cocraBa aJr.s

BeruecTB MoneKynrpHof o cTpoeHlit.
Llucrr,Ie eetqectBa Iz cMeclr. flpur'aepu xr.rAKr.rx, TBepgbrx rz rasoo6pa.aulx cr'recefi. Ceoficrea

qacrrlx Be lecrs I.t c\4ecefi. IrIx cocrae. Maccona.g u o6:relaHas AonH KoMloHeHTa cMecu. Pacqeru,
CB'3AHH6IE C I,ICTIOJIb3OBAHIIEM IIOH-STU' IOI'.

Pacqirrrrre 3aAarrn. 1. Pac'rer Maccosofi u o6:reunofi 4o:reii rounoneHroB cMecli seqecrs. 2.
Buqr.rc,renue rrraccoeoil Aonr-I BeulecTBa B pacrBope no H3secrltofi Macce pacTBopeHHofo BeIqecTBa LI

\{acce pacTBopure,rs. 3. Bbr.IV c.rleHl.ie Macc6r pacTBoprreMoro BerqecTBa I.i pacTBopuTent, ueo6xoAuuux
Int npfiroroBneHlls onpeAenerHoii Maccbl pacrBopa c H:gecrHofi vaccosoii ,qolei pacreopeuuoro
Be[lecTBa.

[e;r'roHcrpaquu. O6pa:qu oKcr.rAoB, Kr.rc:ror, ocHoBaHufi lr corei. MoAerv KplrcraJrnuqecKr4x
pettrerol( xnopllAa Harpltt, &'IMa3a, oKcrlAa yrnepona (lV). Cnoco6u pa3AeneHr.ir cMeceii, Alrcru,'rr.auu.r
BOAbr.

Jla6oparopusle o[r,ITt I. 1 . 3uaKoMcrso c o6pa:qauu BerlecrB pa3Hbrx KnaccoB . 2. Pupercuue
cN{eceir.

llpatmuuecnar pa6ora J\! 3,AHarlrs lor{Bbr r.r BoAbr.
flpartrlruecxaa pa6ora j\! 4.flparoroe:renue pacrBopa caxapa c :aAassoii Maccosoii Aoreii

pacTBopeHHofo BeuecTBa.

Terua 5. I{sueHenun, [poncxoAqulue c net4ecrnauu (12a)
floHsrfie .flereHui xar u:rtesenuil, rtpolicxoarulux c BerrlecrBaMu. flwreuun, cBrr3aHHbre c

I.i3MeHeHLIeM KpHcrarrv qecKofo crpoeHl.it BeulecrBa IIpI4 [ocrotHHoM efo cocraBe, Quslruecrue
tBJreHLlt. (Dusu.Iecxue flBltel'j'ufl B xLIMI-tu: Auc'tvnrfl]uufl, KpllcTannl.i3aqlry, BbrnapuBaHHe r4 Bo3roHKa
BeulecrB, rleurpucf yruponaHze.

5ltl,teuur, cBf,3auHble c I43MeHeHlreM cocraBa BerlecrBal - xrrMlrqecKlze peaKIlI4H. flpusuaxu r.r

ycnoBLI{ trporer(aHI{r xlrMltqecKnx peaxqzf. flousrue o6 erco- r.i 3HAorepMuqecKHX peaKqu.sx. Peaxqulr
ropeHrrJ{ KaK qacrubrii c.ry.rait sr<:orepMnqecKr4x peaKrlr.iff, nporexaroqux c BbrAeJreHr.reM cBera.

3axou coxpaueHl4.s Maccbl BeIrIecrB. Xrznuqecxue ypaBHeHr.rq. 3saqesue HHAeKcoB H

tcoorf tf rlquenron. CocrasreHue ypanneuufi xt4 Mrlqecrr.rx peaxquii.
Pac,terrr rro xI4MLIqecKHM ypaBHeHrlf,M. Peulegae 3a,4ar{ Ha Haxo)I(aeHIze KoJILIqecrBa BeulecrBa,

Maccrl LInu o6lelra npo4ytrra peaxulru rro KoJrarrecrBy B€rqecrBa, Macce HJrr4 o6:sevy lrcxoguoro
BeqecTBa. Pacqerr,r c LcIIoJIb3oBaHr.reM roHtTI4.s (Aors), KofAa acxoAHoe Beu-lecrBo IaHo B BHAe
pacrBopa c aaAaHnoii MaccoBofi 4o,lefi pacraopeHHoro BetqecrBa r{:rI.r coAepxrrr olpeAeneHHyo Aonro
npHMecet.

Peaxquu pa3no)I(eHrrt. llonsrue o cKopocru xr'rMr'rqecKr.rx peaxquii. Kara:ru:aroplr. @epirlenrlr.
Peaxquu coeAlrHel{ut. Kararr,rruqecrue LI HeKarzrnraTr]r{ecKae peaKIILIfi. O6paruur,re u

neo6parul,rrre peaKqrrv.
Peaxqita 3aMeIqeHI.It. 3rerrpoxuuuuecxuit pxg uanp.aNeuufi MerturnoB, ero t,tcnonb3oBaHve lrs

IlporH03IipoBaHI-ig Bo3Mo)I(HocrH nporeKaHHr peaKqHfr Me)KAy Mera[]raMr.i u pacrBopatvrH KricJror.
Pearuuu B6ITectteHu.s oAHr.rx Merar'r:toB r.r3 pacrBopoB llx coneii 4pyrtMa MeraJrJIaMr4,

Peaxqru o6Meua. Peaxqurz ueinpatusaquu. Ycrosri.{ nporeKaHHr peaxqufi o6MeHa s pacrBopax
llo KoHrla.

Tnnlr xal,ruqecxux peaxquii (no npr:uaxy (quc:lo u cocraB ucxoaH6rx Berleclrr 14 lpoAyrfloB
pearqllu>) Ha npl-iMepe csoficrn eogu. Pearqur pa3nox(eHru - gneKrponr-i3 soAtr. Peaxquu coeArzHeHr4r -
lta voAeiicr sre BoAbI c oKcl,t.qaMH MerannoB Lt HeMeraJIJIoB. []oHsrue (f uApoKc]jlbt),. Pearuua
3aMerIIeHIzg - B3auMoAeiicrBlze BoAbI c Iqe.rrorlHllMn rr uIeJIorIHo3eMeJIr,HbIMLI MerajrnaMr-I. Peaxqzu
oOuena (na npliMepe flraponr.r3a cylr$a4a a:lovuuur. u xap6nga Kanbqr-ir).

Tenra 6. Teopr.tn 3lreKTpoJnrruqectcofi Auccoqlraqlru r.r cnofrctea KraccoB HeopraHrrqecKux
coeryrre leir (22 ,t)



floslrue o6 s,rexrporzru.recrofi gzccoquaquu.3rexrpo:rr4T6r r.r He3nexrpo-nurrr. Mexauu:l,r
al'lccouuallliu SJIeKTponIiroB c pa3nHqHbIM Tr{rroM xt4MlrqecKorl cBt3l.t. Crenenr olexrpolraruvecxofi
ruccour.iauur.r. Cu:rrsue u uta6se 3JreKTpoJlltr6r.

OcHosubte Iro,tro)KeHut reopllll gneKrpom.rruqecroft Auccoq:aa4lz,u. I,louHne ypaBHeHut
pearuuii. Yc,rosu.s [poreKaHl4t peaKIIIrI] o6ueHa l,reNgy 3neKTpoJrr.iraMr4 Ao KoHua B cBere r.roHHbrx
npeAcraBneHr.rii.

IQraccuQzraqur rionoB r.t Lrx csoftcrsa.
Kzc,rorrr, tlx rcraccu<f rzraqr.u. luccoquallras Kucror Ia rax cgoftctga B gBere reopllr1

3neKTponHTx.recKoii Ar.rccoqaaqr{n. Molexy:rlpHue u uoHHbre ypaBHeHr4r pea(uuil Kr.rcJtor.
B'lanNloreficrehe Kr.rcJtor c MeraJrJraMh. ?,rerrpox a nuuecxlrfi pra HanprrreHaii Mera,tnoB.
B:autrlogei;icreue KIrcJIor c oKcrr.uaMl4 MeraJllroB. BeaNlrogeficrrae Kr4c,[or c ocHoBaHunMr.t - peaKuHq
Heilrpa,rusaquz. B:auuogeficrnze Kl4cnor c cor.{Mr.r, I4cno:ugosaHrle ra6nurlbr pacrBopr.iMocrr4 Ans
xcpaKr ep crr.t Kh xtrMHqec KHX cBofr crB Kl.lc,[oT.

Ocnoeanr.ra, llx rnaccuQzraqur. lltccoquarlr4s ocHoBauufi a lrx cgoficrea ts cBere reopr{H
3JIeI(TpoJlHTuqecxoii Auccoquauteu. B:alrlroAeficrgue ocnoeaHltfi c Kr4cJroraMu, KI.IcJrorHbtMr.r oKcr.rAaMu H

coJItN{lL I4cnorl:osaEHe ra6nullbr pacrBopr]Mocru Anr xapaKTepficrr.rKr.i xI4MIzqecxrax cgoficte
oororanuii. Pa:roxceuue HepacrBopr.iMbrx ocHoBaHr.rt rrprr HarpeBaHHr4.
Co.,tu, ux tt:iacctlrf uxaqar LI Arlccoquaqur pa3nurrHbrx rranoe corefi. Ceoilcrsa conei B ctse.t.e reopHr.r
3rel(Tpor'll{rl{qecrofi 4l.rccoqraaqur.r. Bsar'rNaoAeiicrBue core[ c MerarjraMu, ycnoB]ir nporeKaHr4r 3Trix
pearquil. Bsauuogeficrnue co:refi c KucJroraMrr, ocHoBagrrrMr.r !r coJrrMr.r. I,IcnortsosaHze ra6llzuu
pacrBopr4Mocru Int xapaKTepLIcrLIKH xt4MlrrIecKr.tx csoiicTg corefi .

O6o6rqesue cee4enlrfi o6 oKcvAax, ux rlaccarfulcaquli 14 xlrMuqecKlrx cBofrcrBax.
fegetuqecxr.re ptAlr MeraJInoB I4 HeMeranJrog. fenerraqecxaJr cB{3b Merqv KJIaccaMH

IleopfaHIIrIecKr4x BeIqecTB

Oruclntelrrro-eoccraHoBllreJlbubre peaxlrl4r.r. Oxncrurem Iz BoccraHoBLITeJrb, oKr.roJ,reHr4e 11

BOCCTAHOB]IEHI]E,

Peaxqtlu IroHHofo o6uena l.r oKr-rcJII.ITer6Ho-BoccranoBureJllHbIe peaKIIHI.i. Cocraarelrue
ypaBHeHuii oKr{cJrrirenbHo-BoccraHoBrzreJr6Hr,rx pearqufi lreroAoM SneKTpoHHoro 6alaHca.
Csoficrna npocrbtx BerllecrB - MeTaJIJIoB rr HeMerannoB, KLIoJIoT rr corefi s cBere flpelcraBnesrzfi o6
or(lIcJ'tLITeJrr'Ho-BoccTaHoBIiTeJILHr,D{ npOqeCCax.

9 KJTACC
IlnegeHIle. O6u1an xapanr€prrcrrrr(a xlrMrrqecrux sJleMeHToB rr xuMriqecxux peartqufi. (4+t) v.

Xapaxrepucu'rxa 3JIeMeHTa no efo noJlo)KeHrlro o flepaogvuecror; cttcreMe xrrMrlrlecKax 3neMeHToB n.
Z. MeHAe,reesa. Csoiicrea oKcl.raoB, KLIcJror, ocHoBasrzfi n coreil B cBere reoplrfi srerrporurzuecroi
AlJccoqnaql'Ili u oKIzcreHLIs-BoccTaHoBJIgHI.It. flossrue o nepexoAH6rx gjreMeHrax. Arrr{orepuocrl.
l-eneruqecxufi pta [epexoAHoro 3JIeMeHTa. flepuo4uvecxufi 3aKoH rr flepllo4avecrax cficreMa
xIIiuHqecKI4x 3.[eMeHToB .{. Z. Meugeneeea. XuNruqecxaf, opfaHr.r3arlrrr xoieoft u Herrueofi npupoAbt.

Xuuuqecrcli cocraB {apa, MaHTr4r4 u :euuofi xopr,I. Xlrlrzqecrue 3JreMeHTbI B K;rergax }Kr4Bbrx

opfaHH3MoB. Maxpo- a MHKposneMeHTr'1. 06o6ulenae cBeae:H'tlit o xnMr.rqecK.[ix DeaKur4rx.

"rla6oparopnsle oflblTbt. 1. llonyveuue rrlapoxcHAa rrr{HKa ,r }rccneAoBaHrze ero cBoficrB.
2 MogelupooaHl-ie rtocrpoeHLIs flepuo4zuecroft cucreMbr xxMlrqecKltx 3neMeHToB n. U. MeHlereesa. 3.

3auerqeHue )r(eJre3oM MeAH B pacrBope cynrrlara vean (II).

Teua 1. Mera,r,rrr (17 .r)

flo,roxenue Mera;rJroB n rlepaoguuecxofi cucreve xr4Mur{ecKr.rx 3neMeHToB A. ]4. MeHAereesa.

Meral,ruqecras Kplicra!'rrtuqecKafi peurerKa r.r MeralrnlrqecKa{ xr4Mr.rqecxar cs.fl:1. O6que tfu:avecrze
cBoiicrBa MeraJl-troB. Cnlanr,t, LIX cBoiicrBa I.i 3HaqeHl{e. Xuuuqecxue cgoiicrga Merit!,tJroB Kar(

BoccTaHoBI'ITeJIeR, a TaKxe B cBeTe Itx nonoxeHlzt B 3JleKTpoxI{MHqecKoM p.rlAy nanprx<euufi MerarJIoB.



Kopposux MeraJrJIoB Iz cnoco6u 6opr6n c neft. Mera:ur,r B npr4poAe. O6uve cnoco6u fix nonyqeHrl{.

O6rqan xapaxrepucrrrKa rueJroqHbrx MeraJrJroB. Mera,urr B npr4poAe. O6uue cnoco6lr HX rroJryqeHur,

CrpoeHue arovon. I{e:roun6le Mera,'rnbr - npocrbre Beu1ecrBa. Baxtseiiurue coeAr.iHeHn.f, uleJroqHl,rx

Mera-rrlroB - oxcr.iAbr, rr4ApoKcrrabr rz co:ru (xroprzgrr, rap6ouaru, cym$aru, ulrrparrr), r.rx csoficrsa u

npI4MeHeHI.{e B HapoAHoM xogsficrge. Kalltfisrre yAo6peHrz[. O6u1ar xapaxreprr crrrxa 3JreMeHToB

r,ragsoii troarpyIrflbl II rpynnu. CrpoeHr.re arovoe. IJ-{e:rorrHo3eMelrbHbre MeraJrJrbr - npocrbre

BeqecrBa. Bancreiiur.re coeAnHeHus qeJroqIro3eMeilr,Hrlx MeraJl.rroB - oKcI4A6I, fI.iApoKcI{AlI Iz conu

(xlopr.rgrr, xap6ouaru, Hr.rrparbr, cynl$arlr, <[oc$arlr), ax ceoficrsa ri npliMeHeHrle B HapoAHoM

xossi;icree. Anror,rusufi. Crpoenue aroua, Qu:uuecKr.re Ia xuMnqecxfie ceoficrsa npocrofo BeulecrBa.

CoeguneHur aJrroMHHHtr - oKcr{A }r fri.qpoxcu.q, ux avQorepurrii xapaxrep. Balrnefiulre co,rr.r

afiroNlHlrar. flpuuenenue altrolltltus r.{ efo coeAuHeuui. Xe:reso. Crpoeuue aroua, tfz:uuecrue u
xuMr.irrecKue csoficrsa npocroro BerrlecrBa. lenerr.rqecrue pr4u Fe+2 u Fe+3 Ban<nefiruue conr.r

lte,rera. 3saqeHHe )Kene3a H efo coernHeHufi 4rr npupoabr ri Hapo.4Horo xo:.sftcrga. ler,roucrpauun.
O6pa:qrt uleroqHblx I{ tqeJloqHo3eMeJrbHbrx MeraJrlroe. O6pa:qu cnJraBoB. B:auNroAeiicreue Harprzr,

.rrulur rJ KaJrbrlur c so.qoft. Bsarnro4eficreue HarpHs u MarHHr c Kr.rcnopogoM. BsaliN,roAeficrsue

Nlerarr,rroB c HeMeraJrJraMrr. flolyueuue rlrApoKcr4AoB xrereaa (ll) u (lll).

Jla6oparopusle o[bITr,I. 12. Bsauvo4eilcrBrre pacrBopoB Kr{cJlor rz colefi c ueranralru. 13.

Ognaxovrenlze c pyAaM xe:resa. 14. OxparuunaHrze [JraMeHr.r corsMq rqenoqHbrx Nrera:rroe. 15.

B:laflMoaeiicrene KaJIbI-Inf, c eo4ofi. l6.lloryvenue rraApoKcr{Aa KaJrbrlr4r r{ ucclreAoBaHr4e ero ceoiicra.

17, flonyueuue rI4ApoKcIrAa aJIIoMt4Hlrt r.r rrcc.rreAoBaHr.ie ero csoicrs. 18. Bsar.rN{oaeicrBr4e xe,Te3a c

co:unofi racroroii. 19. floryveurae fr4Apoxcr4AoB Ne,re:a (II) u (lll) u r.r3yqeHue Hx ceofic

flpaxrnvecxaR pa6ora J\!1 < lloryvenue coeAzHeHVfi MeraJrnoB r,r u3yqeHHe ux ceoficrB).

Ns2 ( KaqecrBeHHbre DeaKur4r{ Ha r4oHbl MeTaJIJIoB).

Tell.a2. Heueran,rrr (26 +1q)

O6utar xaparrepucrl.IKa HeMeraJIJIoB: noJIo)KeHHe a fleprzo4ruecroi cucreue xr.{Mr{qecKuX :lelrenroe ,{.
\4,. Meugereena, oco6esnocru crpoeHrrr aroMoB, gneKTpoorpriuareJr[,Hocrr, (3O) xaK Mepa

(HeMerannHrrHocrr{), prA 30. Kpucra,u[qecKoe crpoeHr.re HeMerannoB - npocrbrx BeruecrB.

Allorponlu. @figlr.{ecxue cnoficrsa HeMeraJlnoB. Orgocare,rruocr6 noH.{Tufi (MerarJl) !I (HeMeraJIJI>.

Boaopoa. flo;rorltesae BoAopoAa n flepuo4auecroii cucreue xlrMr4qecKux 3JreMeHToB !. tr4. Meu4eleeea.

Crpoenue aroMa I{ MoneKyJIbI. @usvqecxue u xal,ruqecKlie ceoEcrea BoAopoAaJ ero rro;ryqeHr.ie tr

npHMeHeHHe. Bo4a. Crpoeulze MoneKynbl. BoAopoAuar xr.rMlrrrecKaJr csq3r,. Ou:r4qecrue cnoicraa eo4lr.

AHoMatLtLI csoficrs no4rt. fIz4po$aJrr,Hbre rr ru4poSo6nsre BerrlecrBa. XzlrrEqecxue cnoficrna oo4tr.

Kpyroeopor BoAbI B nprrpoAe. Bo4oouucrra. Aopaqzr nogu. Er,rroesre $um'rprr. Muuepa,rrnrre no4u.

lucrurrnponaHHar BoAa, ee nonyqeHr.re v rpr4MeHeHue, O6rqaa xapaxrepucrr4Ka ranoreHoB. Crpoeuue

arovoe. flpocrsle BerqecrBa LI ocHoBHbre coeAr4HeHHt faroreHoB, Hx caoficrea. Kparr<ue cBeaeHr.rr o

x,rope, 6pove, rprope u iio4e. flpuveueHr4e raJroreHoB r.i ux coeAr.iHeHr.!fi e uapo4uov xo:lficrte, Cepa.

CrpoeHue aroMa, a:Inorponu.a, cnoicroa rr flpr{MeHeurle polr6uuecr<ofi cepu. Oncu4sr ceprr (lV) ll (VI),
I4x rIoJryqeHLIe, ceoficrea u npI,IMeHeHVe. Cepnar xrlc:rora v ee coJll.t, ux rrplrMeHenlre B Hapo.4HoM

xosciicrge. flpoxsnogcrno cepuoft nuc,rorr,r. A:or. Crpoeufie aroMa r.r MonexyJrbr, ceoficrea npocroro

BeuecrBa. Auurrar. crpoeHl4e, cgoftcrea. nonyqeHlle H nphMeHeHHe. Cola avvonHr. Hx ceoficrea Lr



npr4MeHeHHe. orcagr,r a:ora (II) z (IV). AsorHas Kucrora, ee cnoficrea u rpr.rMeHeHue. Hurparu lr
HI4rpI'irbI, npo6leua Ilx coAep)I(aHI.It s cemcKoxog.f,frcrseHHoi npoAyKlur4. AsorHrre yAo6peHvr.
<Docrlop. crpoeHae aroMa, annorponu.n, cnoftcraa 6e:roro lr KpacHoro $oc$opa, ltx [paMeHeHr4e.

ocHosHr,re coear.iHeHr4rr: orcz4 rfoc$opa (v) u oprotboc$opuaa KHcJrora, Qoc{arlr. @ocQopnrre

yAo6peHl.lt. Vr,repo4. Crpoeune aToMa, annoTpolur, cnoiicrna uo4l.rrfuxaqaff, npr.rMeHeHr4e. Oxcugu
yrnepoAa (ll) il (lV), lax cBoftcrBa Ir npItMeHeHHe. Kap6onaln: KanbuHT, coAa, noralr, ux 3HarreHue B

npllpoAe I4 )I(I43HIr qenoBeKa. Kperranaii. Crpoenue aroMa, Kpr{cTauuqecxufi rpeuHzfi, ero ceoftcrsa u

IlplIMeHeHHe. Oxcl't4 rpelrnax (IV), ero flpupo.qHbre pa3HoBrrAHocrr.r. Culuratrr. 3ua.reHue coe4uneuufi
I(peMHI'It B xHBoii Ir nexzsofi npupoAe. flosrrue o curr4KarHoi npoMbrrrrneHHocru. leruoncrpauuu.
O6pa:qrr naroreHoB - npocrbrx BeqecrB. Bsaultogeftclrue fturoreHoB c Harpr.reM, c aJrroMqHrieM.

BbtrecHeHue x,roporr 6poua Hrv vrol:a rr3 pacrBopoB I.ix conefi. B:aIauo4eficru.te cepbr o MeralrJraMr1,

Bo,4opoAoM lI I(acnopoAoM. B:atluogeficrBlle KoHlleHrpupoaaunoii asorHofi KrrcJrorbr c MeAbro.

flourorqeHtle yrneM pacrBopeHHblx BerqecrB r4Jrr4 ra3oB. BocctauosreHue MeAu u3 ee oKcr.rAa yrJIeM.

o6pa:qu rpr'rpoaHlrx coealrueHur xnopa, cepbr, Qoc$opa, yrnepoaa, KpeMHr.rs. o6pasrln BaxHerz rr4x

anrr HapoaHofo xogqficrsa cy:6oaron, Hr.rrparoB! xap6ouaron, Qocoaron. o6pa^:qtr creKna, KepaMr4KrL,

UCT,IEHTA.

"rla6oparopur,re olbrrbr. 20. flo:ryveHr.re H pacno3uaBaHr.re BoropoAa. 21. I4ccre4onauge
noBepxHocrHofo Hart)I(eHLt soArr. 22.PacrsopeHr{e nepMaHraHaraKaJfitfl r4Jra MeAHoro Kyrropoca B Bole.
23. fu.qparaqras o6esBo)KegHofo cy,rr$ara MeAr4 (ll). 25. OsHaKor'areHr,re c KoJrJreKrlueil 6rnosrrx
tfallrpon. 26, OsHaKor.{aeHI4e c cocraBoM Mr.iHepajr;Hofi eoArr. 27. KaqecrseHHa.s peaKqt4r Ha

faJloreHHA-rloHbt. 28. llolyvenue u pacno3uaBaHrze KrrcnopoAa. 29. lopeuue cep6r Ha Bo3ryxe r{ B

I(l4cnopoAe. 30.Ceoficrea par6an.:reHuofi cepHoil tcucnoru, 31. I4eyueHrze ceoficrs ar,rryruaxa. 32.

Pacro:naeaHl'Ie corefi aMr4onas. 33, Ceoficrsa pas6anleuHofi a:orsoii Kr{cnorbr. 34. B:autr.rogeilcreue
r(oHueHrpHpoBaHHoii asoruoil Kr,rcJrorbr c MeAbro. 35. fopeuue $ocrfopa Ha Bo3Alxe u n rr.rclopoge. 36.
Pacno:HasaHre QocQaron. 37. fopenue )'rnr B Krrcnopo4e. 38. lloryueuue yronbHorz Krlcnorbr r.l

H3yqeHl'ie ee csofictg.39. llepexog xap6oua'roa e rugpoxap6onarur. 40. Pacroxenue rrz4poxap6onara
Harpun.11. flo,ryveHue xpetruenoii Kric;lorbt H r{3yqeHHe ee cBoi:icrB.

Ilpanruuecral pa6ora J\!3 <fiolyueuze co[sHoii Kr.rcJrorbr u r.r3yr{eH14 e ee cBoicrB).

No4 <3rccneparrleHTaJrbHbre 3aAaqa Do reMe <flo4rpynna KhoJtopoAa).

Nl5 <no,ry.1911ue aMMrzaKa r.r rr3) {eHHe ero cBoficrB).

No6 <Iloryuenrze oKcrlAa yrnepoAa (lV) u usyuenue ero ceoficrg. pacnosuagauHe xap6ouaron.

N7 <Pelregue 3KgIIepIrMeHTaJILEbrx 3aAarr <floryvenlEe coeallHeuzii HeMeraJIJIoB 14 l3yqgHr.re rx
cDotcrB)

TeMa Ns3 Oprauuuecrcr.re neqecrea ( 10 .r)

I lpeAi\4eT H3yqeHI'I' oprauavecroii xttuua. Oco6eHHocTr.t opraHr.rqecKr{x Beulecrs. OcHosHrle
nonor(eHI4q reopllu xliMliqecKoro crpoeHlrq A.M. Eyr:repoea. floH.flrue foMororurrecKoro p.qAa.

cBoiicraa amaHoB, arKeHoB, crraproB, xap6oromx Kr4cJror, )KupoB, 6e:rxon, yr:reao4oB, nonlrMepoB.

llpaxruuecxaR pa6ora J\!8 <I,lgeHru$uraqus opraHuqecKrzx BerrlecrB).



Tcna 4. 06o6uIeHHe suanlri no xuuuu 3a Kypc ocHoBHoii rnKo,'rbr. floarorosxa K rocyAtpcrBeHHoii

r.rroronofi arrecraqun (7q)

flepuoguvecrurfi 3aI(oH II llepuo4uuecraa clrcreMa xr4MxqecKrzx gJteMeHToB ,4. I4. MenAereeea.
(Du:u.Iecnuti ct\'I6IcJI nopfiaKoBoro HoMepa 3JreMeHTa, HoMepoB neprioaa u fpynnbr. 3axouovepnocrrl

Ir3N{eHeHH{ cBoiicrB 3JIeMeHToB r4 HX coeAllHeHai B flepuoAax v fpynnax B cBere npeAcraereHr4fi o

crpoeHuH aToMoB 3JIeMeHToe. 3Ha.{eHze neplioAHrrec(oro saxoHa. BuALr xr4MI4rlecKLIX cg.g3eri 14 rl{nlt
I(pucraJIJlurrecKI.IX pelxeroK. BsaI4^.{ocsssr crpoeHr-i.{ u cBoiicrB BerqecrB. KlaccuSaraqu.r xr.rMr.iqecKr.tx

peaI(Uu!"I no pa3nurlH6lM rIpI43HaKaM (vuclo a cocTaB pearupyrorqux lr o6pa:yrour4xcr BeuIecTB; Harr.rqr4e

fpaHI4IIbl pa3Aena Qaa; renlonoft stptlexr; u3MeHeHfie crenenefi oKrzcJreHr.rr aroMoB; ucnoJr!,3oBaHr.re

Karanusaropa; HarIpaBneHI.Ie nporer<aurr). Cropocu xr{Mr.rqecKr.rx peaxqzfi u $axroprr, BJrurrorlue Ha

Hee. O6paruuocrr, xIIMIirIecKr{x peaxqufi u cnoco6rr cMe leHr.r.s xr.rMr.rqecKoro paBHoBecr{r. flpocrrre u

cno)I(Hble BelJlecrBa. Mera:rtrrr I4 HeMeraJIJIbt. fenernqecxre prrAbr Meranna, HeMeT&Ina H nepexoAHoro

Mertu'rra. Oxcr.r4r,r r4 rHApoKcr,rA6r (ofironanu.r, Kr.rcjtorbr, al'r$orepuue ru4poxcu4u), co,ru. I4x cocrae,
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