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IloscnuteJrbrrafl 3arrrrcKa
Pa6o.rafl IrporpaMMa paspa6orana n coorBercrBr.ru c anropcroft nporpa:nlrofi

O.C.fa6puerflHa, A.B.Kynqona- 3-e r,r3AaHlre crepeorrrnnoe-M.: ,{po<pa,2O16.-222.c.
Pa6o.ra, nporpaMMa peaJrn3yerc.fi rrepe3 YMK:

fa6pneirxu O.C. Xuuux. 9 xracc: yve6. Ars o6uleo6paronar. f{pexAeHrlirl 2-e rr3A., cropeorr,rr. -
M.:,{poQa,20l9 r.

fa6pnenxu, O.C. Xuvrus. 9 KJr. Kourpomnbre lt npoBeporrHbre pa6orbr x y.re6uuxy O.C.

fa6prenaua <XuMrs. 9 KJracc>: yue6uoe uoco6rEe / O.C. fa6pnenxu, fI.H.Bepe3Kr,rH,

A.A.YuaroBa r{ .{p. - M.:[po$a, 2019.
Coruacno yue6nouy nnaHy rrrKoJrbr Ha peanr{3arluro [porpaMMbr orBo.uurcs"2 qaca He,ueJrro,

68 qacos B roA.

PacAer J\irl. Il.naHr{pyeMr,re pe3yJrbrarbr ocBoeHna yue6noro rpeAMera
Jlu.urocrnrre:

O iyvanuquilcn u ayuumcn :

ea)rcueilurttJvt xr,tJvruqecKu.r,, noHflmuflJvt ' BelrlecrBo, xuNrn.recxzfi gJIeMeHT, aroM,
OTHOCI'ITeJIbHbIe aTOMHbIe V MoneKynflpHble MaCCbI, LIOH, ZUIJIOTpOfIHT, H3OTOIIbI,

XI,IMI,IqeCKtUI CBr3b, 9JreKTpOOTpr{rIaTeJIbHOCTb, BIUIeHTHOCTb, CTeneHb OKECJreHr,rr,

MoJrb, MoJrf,pHa, Macca, uortrpnrrft o6reu, BeulecrBa MoJreKyJrrpHoro vr

HeMOJreKyJrflpHOrO CTpOeHLrfl, paCTBOpbr, SneKTpOnr{T Vt He3JreKTpOJrr,rT,

SneKTpoJrETl,rqecKafl Ar4ccoqplaqllrl, oKIICJII,ITeJIb rI BoccTaHoBHTeJIb, oKI{cJIeH}Ie H
BoccraHoBJreHue, rennosofi s$$ext peaxrlr,rrl, cKopocrb xraNrn.recxofi peaKrllru,

KaTturH3, xlrMlrrrecKoe paBHoBecl{e.

O 6yv an ryuf,t c a no nyv um 6 o 3 i4 o )tcH o c mb H ay q umb c.n :

ocHoBHbrM 3aKoHaM xraMlru: coxpaHeH[e Maccbl BeruecTB, frocTof,HcTBo cocTaBa,

flep[oAr{trecruft 3aKoH;

ocHoBHbIM TeOpUTIM XI,IMI{H: XHMI,IqeCKAfl CBfl3b,9JIeKTpOnI4TI,rqeCKiUr AI,ICCOqUaqUt;

pa3nuqarb saxHefimue BerrlecrBa r.r Mareplrrlrrbr: ocHoBHbre MertulJrbr r{ crrJraBbr; cepHilr,
coJluHatr, a3oTHarr klyKcycHiul KucnoTbl; IIIeJIoqlI, aMMr{aK, Mr,rHepaJrbnue y4o6peunfl;
MeranpegMerHbre:
IfosnaoamenbHbrc YV[:
O 6yu anr4utt c n u ayvum c a :

HtL3bIBaT6: rr3yrreHHble BeuIecTBa, IpI,BHaK]I I{ yCnOBr,r, OCyIIIeCTBJTeHWf, r,r3yqeHHhrx

xHMI,IqecKr{x peaxqrEfi; o6une x}rMr,rlrecKr.re ceoftcrna ocHoBHbrx KJraccoB

HeopraHr,rqecKr,rx BerrlecrB; Tlrrrbr xr.rMatrecKux peaKrlaft; oupe.qeJrf,Tb: [pr,rHaAnexHocrb
BeIrIecrB K orlpeAeneHHoMy KJraccy coeAr,rHeHr.rfi, nzureurHocrb r{ creneHb oKr{cJreHut

xuMHqecKHx 3JIeMeHTOB, BrIA

xrauraqecxofi cBr3rr B coeAl{HeHr{.f,x, Trafr xrauuqecxoft peaKrlu}I; 3ap.f,A t4oHa,

OKLICJILITeJIb LI BOCCTaHOBI,ITeJIb;

XapaKTepI'I3OBaTb: XI'IMI4qeCK[KI,Ie 3JIeMeHTbI MtUIbIX [ep[OAOB IIO UX IOJIOXeHLIIO B

lepuoA[qecroil cr4creMe.{.2. MeuAeJreeBa, crpoeHr,re u o6ulue xr{MuqecKr.re cnoftcrsa
MertuIJIoB yr HeMgrturJroB, Lrx coe.4ruenufi, cnoficrsa ocHoBHbIx KJraccoB

HeopraHztrecKlrx coeArlneHr,rfi .

o6rscHsru: $usuuecxufi cMbrcJr noprAKoBoro HoMepa xr4MrrtrecKoro gJreMeHTa,

HoMepoB rpyrrrlbl LI flepl{oAa, K KoTOpbIM oH [pLIHaAnexLIT B IIepEOALIqecxofi cIIcTeMe

xr.IMLIqecK[x sneMenron [. I4. MenaeJreeBa; 3aKoHoMepHocrr{ [r3MeHeHr.rs csofisrs
xIIMI'IqecKrrx SJreMeHToB B llpeAenax: MuuIbIx nepHoAoB, rJraBHbrx [oArpyln; cxeMbr

crpoeHu, aroMoB; Sopnrynu BerrlecrB, pr3yrreHHbrx KJraccoB HeopraHurrecKr{x



coeAHHeHI'Ifi flo cre[eHLI oKlIcnenr.rrr gJreMeHToB; nprrpoAy xr,rMuqecKoft cBq3r.t,
3aBplclrMocrb cKopocrll xl,IM}rtrecrofi pearrJvrfi u noJroxeH[, x]rMlrqecKoro paBHoBecr,r,
or p&lnurlHblx Qartopon; ypaBHeHI4{ gireKTponurz.recrofi A}rccoqr,rarl14]r KHcJror,
Illeloqefi n colefi; nonHble ]I coKparrleHHbre r,roHHbre ypaBHeuraf, pearqrafi o6ueua;
I'IcnoJIb3oBaH[e MeroAa sneKTpoHHoro 6atalr'ca4lx uo46opa xos$SzrlileHToB B cxeMax
oKr,rcJruTeJrEHO-BOCCTaHOBETenbnrrx peaxqaft ;
O 6y v ato ryuil c n no ny uum 6 o 3 t4 o )tcH o c mb H ayqumb c.n :

BbIrIoJrHf,Tb xl,IMlrtlecxnfi gxcnepI,IMeHT rro pac[o3HaBaHl{ro HeopraH[rrecKr.rx BelqecrB;
[poBoAI'ITb caMocrorrenrHrrfi flo]rcK Iau$opnaaqula c LrcrIoJrB3oBaHEeM pa3nl,rrrHbrx
I,ICTOTIHI,IKOB.

Peeynnmuonue VY[:
O6yvanryuilcn uayuumcn:

orlpeAenrrE IIeJrb yre6Hofi AerrenbHocrr,r c rroMorrlbro yqvfferrs. t4 caMocrorreJrbHo, r.rcxarb
cpeAcrBa ee ocyqecrBneHrrr;
ytlurbc, o6uapyxvnarr u (popuynupoBarr yue6nyrc npo6lelry, nu6uparr reMy rpoe1ra;
cocraBJlrrb rlnaH BbInoJIHeHr.rfl 3aAaq, perneHr.Ifl npo6nenr rBopqecKoro v 11oucKoBoro
xapaKTepa, Bhr[oJrHeH]r, [poeKTa coBMecTHO C ytrr.rTeJreM ;

O 6yu an uquit c n nonyvum 6 o 3 M o )tcH o c mb H oyq umb cn :

pa6orax [o nJIaHy, cBepsrb cso[ AeficrBr.r, c qenbro n, rrppr ueo6xoArEprocrr{, r.rc[paBJr{Tb
ouu6rcu;

pa6orax rro cocraBJreuHoMy rrJraHy, r,rcrroJrb3oBar\ Hapfl,Ay c ocHoBHbrMr.r, lr AoloJIHr,ITeJrEHEre
cpeAcrBa (cnpanouuax nvreparypa, cJroxHhre npr6opu, cpeAcrBa I4KT);
B XOAe npe.{craBneHr4s npoeKTa yqr.rrbc, AaBarb orIeHKy ero pe3yJrbraroB;
rIoHHMarb [pI4rIHHbI cBoero Heyclexa r.r HixoAr{Tb cnoco6rr BbrxoAa ug groft curyar\Lrq1

KounynuxamunHue YV[:
O6yuanryuilca uayvumcn:

opraHl43oBblBarb ssauMoAeficrBl,Ie B rpymle (pacnpegenrrb poJrr.r, AoroBapr,rBarbc, Apyr c
ApyroM 14 r.A.);

npeABr,rAerr (upornosuponam) nocneAcrBr,r, KoJrJreKrr.rBHhx peruenufi ;

olpopunxrr cBoI'I MLIOJIIT n ycurofi u flrrcbMeuHofi peuu c yrdrorra cBor.rx yre6usrx u
xr.r3HeHHbx perreBbrx curyaquit, B ToM rrr.rcJre c [pr{MeHeHr.reM cpeAcrn I4KT;

O 6yu an ryuil c n no nyuum s o 3 Jj4 o )tcH o c mb H cty Ltumb c.fl :

flpu neo6xo4l'ttrlocru orcrallBarb cBoro rotrKy 3peHur, apryN{eHT[pys ee. yqfigcs
roArBepxAarb apryMenrrr (faxrauu;
cnylnarb Apyrux, rlblTarbcfl npllHraMarb Apyryro rorrKy 3peHr,rfl, 6rrru roronbrM r,r3MeHr,rrb cBoro
TOrrKy 3peHr,rr.

Ilpegnrernsre:

Oiyuanryuilcn uayuumca:

cI'ICTeMaTI'I3I'IpOBarb CBeAeHLL IIpu LI3rIeHI,II1I cneAyIOU]Ix ptBAenoB xrrMr.r]r: BerrlecTBo,
xl'lMllqecKafl peaKIII4fl, gJIeMeHTapHhre ocHoBbr Heopranu.recrcofi xvrvrnv\ 9Kc[epr,rMeHTa;rbHhre
ocHoBEI )(YTMIdV\ XI,IMI,T' lI Xr,I3Hb;

[o3HaKoMLITbc, c [paBI'InaMLI pa6otrt B xllMllqecrofi la6oparop]r[, na6oparopuoft uocy4ofi r,r

o6opygonanrleM, MeroAilMLI cLIHTe3 a v aHaJngaHeopraH[qecKr{x BerrlecrB;
piBBI'IBarb yI!{eHI,L MbIcJII{Tb, aHanrBr{poBarb, Bbrlertxrb npo6leuy, nporHo3r.rpoBarb
pe3yJlbTar, Aenarb BbIBoAbI Ha OCHOBtUrlrlr [poBeAeHHbX 3KCrrep]rMeHToB;

(foprtauponarb HaBrIKI,I 14 w,enilspa6oru c xr.rMr.rqecxrrMr.r pear(Tr,rBaMu, na6opatopuofi uocy4oft u
o6opy4onaul4eM; HaBbIKr,I kr yN(eHI,Is perueur-rs pactrerHrx 14 gKcrrepgMeHTarrbHhx 3a,qatr



pfl3JII{rrHbD( TLIIIOB;

Oiyvanryuilca nonyvum 6 o3wo)tcHocmb Hayqumbcfl :

[cnoJrb3oBaTb upuo6pereHHEre 3HaHEf, u yMeHHfl B npaxruuecroft AerTeJrbHocTvt u
[oBceAHeBnoft xr.Ignra AJUI: o6bflcHeHr.L xr{MuqecK[x xueuuft, [poucxoAflrqr{x B rrp}rpoAe

u 6rrry, gKoJloruqecKl{ rpaMorHoro [oBeAeHr.rff s orpyxaroqefi cpeAe, 6esouacuoro
o6parqenus c roproquMr{ r,I ToKcI,IrIHbrMI,I

BeIrIecTBaMI,I, naooparopHblM o6opyAonaHHeM, [pprroroBJreHr,re pacrBopoB :aAannofi
KoHrIeETparIuu n 6ury.

ParAe.n J\b2. CoqepxaHrre pa6oueft rporpaMMbr
Ofiodqeruue sruanurt no Kypcy I rqacca Xuilurtecxue peaKquu (6 vacoo).
XaparrepzcrrlKa gJIeMeHTa tto ero rloJroxeHlrrc B flep]IoAu.recxofi c]rcreMe x[MutrecKl,rx
SJIeMeHToB l\.14. MenAereesa. Csoficrra oKcr.rAoB, Kr.rcJror, ocuosaHuft u colefi B cBere reoptul
3JIeKTpoJILItu.{ecxofi Ar{ccout,IauuI,I ll npoqeccoB oKr.rcJreHn.fl-BoccraHoBJreHr,rr. feneruqecKue pflAbr
METUINNA I'I HEMET'INNA.

flousue o flepexoAHbrx gJleMeHrax. Arra(forepHocrb. feseruqecruitptgflepexoAHoro 3JreMeHTa.

flepuo4Iluecrufi :axos I{ rrepuoAr.rqecKa, c}rcreMa xr.rMr.rqecKlrx gJreMeHToB A. I,1. MenAeleeBa B

cBere yqeH[fl o crpoeHr,ru aroMa. IrIx gna.reHpre.

Xuwurtecxue peaKqua 6 pacmsopax. (10 vacoo)
Pacrnopenlre KaK tpusuxo-xnrrauqecxufi rrpoqecc. flonsrue o rr.rAparax r.r

KpI,IcraJIJIorI{Apartx. Pacrnopuuocm. 3lexrporurrr kr HegneKTpoJrr.rrHbre. Mexauugu
AI,IccoquaIII{I{ 3JIeKTpoJIIaroB c pa3nuqHbrM TlrnoM xuNaraqecrofi cBs3kl Creuenr
gJleKTponurn.{ecrofi Alrccoqprarlun. Cumnbre lr cla6ue 3JreKTponurrr. OcHosHbre rroJroxeHr4q
TeopI,IH gJleKTponurr.rqecxoft Ar4ccoqlaaqupr. Irlonnrre ypaBHeHr{, peaxrlr,rfi. Ycrosu, [poreKaHr.r,
peaKrlrau o6uena MexAy gJreKTpoJruraMlr Ao KoHrIa B cBere r.roHHbrx

Coru, r,rx uaccuSr4Karlurr r,r Ar{ccoqI,rauI,rfl pa3nr.rqHhrx rr.rnoB colefi.
f enetuqecKrur cBr3b Mex,(y KJraccaMr,r HeopraHLIvecKI,Ix BeIrIecrB.
OxprclurerbHo-BoccraHoBureJrbHbre peaKrlr,rlr. Orucrurelr u BoccrauoBr.rreJrb, oKr,rcJrenrae u
BoccraHoBJIeHI4e. Peaxqpru I{oHHoro o6rrlena u oKr,IcJII4TeJIbHo-BoccraHoBr,ITeJIbHhIe peaKlluu.
Cocrauenlle ypaBHenr,rfi orucnr.rreJrbHo-BoccraHoBr.rreJrbHbrx peaxqufi MeroAoM gneKTpoHHoro

6anauca.
Csoftcrsa [pocrblx BerIIecrB 

- 
MerarJIoB r.r HeMerrurJroB, Kr,rcJror u corefi B cBere upe4craueunfi

o6 orucrureJrbHo-BoccraHoBr.rreJrbHbrx [poqeccax.
.{euoucrpaquu. I4curnauue BeruecrB u r{x pacrBopoB Ha 3neKTponpoBoAHocrb. .{nuxeune
oKpalIeHHbIx IltoHoB B greKTp[trecKoM noJre. 3asr4c[r\,1ocrr sneKTponpoBoAHocTr,r yxcycnofi
KI,IcJIorbI or KoHIIeHTpa\HvI. Bgar,IuoAeficrBr,re ulrHKa c cepoft, corsHofi xucJrorofi, xnoplrAoM MeAlr
(II). fopenue MarHH.,r. BgauuoAeftcrsue xnopnofi r4 cepoBoAopo4noft BoAbr.
Jla6oparopHbre orbrrbr.
1. Peaxqnu, xapaKTepHbre .uJlx pacrBopoB Kr{cJror (conrrrofi unu cepuoft).
2. Pearqnu, xapaKTepHbre AJrfl pacrBopoB rqero.refi (rra4poxcn4oB Harplr, utu xalux).
3. floryuenue lr cnoficrea HepacrBoprrMoro ocHoBaHr.rfl, Harrpr.rMep rlrApoKcr{Aa rr,reru (II).
4. Peaxqr.ru, xapaKrepHbre.qrs pacrBopoB colefi (uaupurr,rep, AJrf xnopr4aa uean (I,1).

5. Pearqur, xapaKTepHble AJu ocHoBHbrx orclrAoB (uaupnurep, AJrx oKclrAa ramqnx).
6. Peaxquu, xapaKTepHble AJrr Kr.rcJrorHbx oKcr,rAoB (naupurr,rep,,uJrx yrJreKlrcJroro rasa).
flparuauecrr,re pa6orrr.
1. Honnrre peaKrlr.r[.
2. Yclorus [poreKaHr,r, xaMr,rqecKr.rx peaKrlr,rfi rrrex.{y pacrBopaMr,r
3. gJreKTponr{ToB Ao KoHrIa.
4. Ceofictsa KI{cJror, ocuonanrafi, oKcr,rAoB u colefi.
5. Peruenue 3rclepr.rMeHTanbHbx 3aAaq

Heuerarrst (26 vacoe)
O6rqaq xapaKTepl,IcrrIKa HeMeraJrnoB: rroJroxeHr,re B repuoAr.rqecxofi cucreMe I. 14. Men4eleena,
oco6ennocrl,I crpoeHl,L aroMoB, gJreKTpoorpl{rlareJrbHocrb KaK Mepa (HeMerulrrJrprqHocrlr>, prA
gnerTpoorpllllareJlbHocrlr. Kpucrzurrnqecroe crpoeurae HeMeraJrJroB - npocrbrx BerrlecrB.
Allotpounx. @llslaqecKl,re croficrsa HeMerannoB. OrnocurenbHocrr uonsrr,rfi (MerrurJr)),



(HEMETAJIJI>.

Bo4opoA. floroNenue B [ep]roAu.recroft c]rcreMe xr.rMr{qecKr.rx gJreMeHTon.{. H. Men4eneena.
Crpoenue aroMa LI MoJIeKynH. OfisllqecKr,re u xr.rMrrqecxr,re cnoficrsa BoAopoAa, ero flonf{eHrae r,r

[pr,rMeHeH[e.
O6rqa, xapaKTepI,IcrLIKa ranoreHoB. Crpoenue aroMoB. flpocrrre BerrlecrBa, r{x
Suszuecrue u xI'IMLIqecKHe cnofictna. OcuoeHsre coeAr{HeHr.r.f, ranoreHon (ra-uorenoBoAopoAbr r,r

ftlJIoreHI,IAu), ux cnoficrna. Ka.recrseuHa, peaxur.r, Ha xJroplrA-r4oH. Kpamue cBeAeHr.r, o xJrope,
6poue, $rope v kro[e. flpr.Iueneru4e raJroreHoB lr r,rx coeAr,rHeHr,rft n napo4noN{ xoesficrne.
Cepa. Crpoeuue aroMa, ailnorporrur, cnoficrna u [pr,rMeHeHr.re pou6uuecrofi cepu. Orcugrr cepu
(IV) u (VI), rnx ronrleHlle, cnofictna u npr.rMeHeuue. CepoBoAopoAHa"r H cepHracrafl Kucnorhr.
Cepnar Kllcnora vI ee conrut, Ex [pprMeHeHr.re B HapoAHoM xossficrse. KaqecrseHHa:r pearrlr.r, Ha
cynr(par-uon.
Asor. Crpoenue aroMa I,I MoneKyJIbI, cnoftcrna [pocroro BerrlecrBa. AMrraraaK, crpoeHHe, cnoftcrna,
nonytleHl,Ie pI nprlMeHenue. ColpI €tMMoHLIfl, r,rx cnoficrsa fi npprMeHeHr.re. OrcuArr a3ora (II) n (IV).
AsorHa, KIrcJIora, ee csoficrna I,I nprrMeHeHr,re. Hrnrparsr r,r Ht4Tpr,rrbr, npo6leua prx coAepxal:afl,B
cenbcroxo3sficrseHHofi npo4yxquu. Agotrue y4o6penua.
@oc$op. Crpoenne aroMa, anJlorponu.a, cnoficrna 6eloro r.r KpacHoro $oc(popa, ux rpr{MeHeHr.re.
OCrosHHe coeALIHeHI4r: oKcHA Soc$opa (V), opro$oc(fopHar Kracrrora rE (poc(parrr. @ocsopuue
y,uo6penua.
YrlepoA. Crpoenne aroMa, annorpoflux, cnoficrna annorpolnux rrao4nsraxaqr.rfi, flpr,rMeHeHr.re.
OxcIl4n yrJlepoAa (II) u (IV), Hx csoficrna r npr.rMeHeHr.re. KaqecrseuHffr peaKrlr,rr Ha yureKracmrfi
li}3. Kap6onarst: KanbIII,IT ) co/ia) norarrl, rrx 3HaqeHr,re B npr,rpoAe vI xr.I3HI,r rIeJIoBeKa.
Kaqecrnenuair pearrlrax ua rap6oHar-r{oH.
Kperranrfi. Ctpoenue aroMa, Kpr.rcranJrr,r.recxuft rperrauufi, ero csoficrBa r.r [pr.rMeHeHr{e. Orcu.q
KpOMHI'L (IV), ero [pI4poAHbIe pa3HoBr.rAuocrr,r. Cpuuxarrr. 3naqeuue coeAr.rHeHr.rfi rpeuurEr n
Nusofi n nexusofi [pnpoAe. flonsrue o cr,rJrr,rKarHoft npouuruJreHHocrr,r .

[ervroncrpaqrlrl. O6pasqrr ftIJIoreHoB - npocrbrx BeruecrB. BsalruoAeficrBr.re rirJroreHoB c
HarpLIeM,aJIIoMrIHrIeM. Brrrecnenue xnopoM 6porraa prrv ilolia u3 pacrBopoB r.rx colefi.
B:aIarvro4eficrBlle cepbl c MeftIJrJraMr.r, BoIopoAoM u Kr{cnopoAoM. Bsauuo4eficrBr.re
KoH ueHTpr{ponanuoft asourofi Kr.rcJrorhr c MeAbro.
flomoulenre yrneM pacrBopeHHbx BeruecrB r.rJrlr ra3oB. BoccraHosJreHr.re Me,{u r.r3 ee oKcr{Aa
yrneM. O6pasqlr flpplpoAHblx coeAllHeunft x.nopa, cepbr, Soc(fopa, yrnepoAa, KpeMHr.rr. O6pasqu
saxHefimux AJL HapoAHoro xossficrna cynrSaron, HrrrparoB, rap6ouaron, $ocSaron. O6pa:qu
CTeKJIa, KepaMI,IKLI, IIeMeHTa.

Merarrrr (13 vacoa).
floloxesue MeTaJIJIoB B rlepIloArzqecxoft clrcreMe xrrMutrecKr.rx gJreMeHToB A. I,I. Men4eneeBa.
Merar.u{'Iecxafl KpI,IcTaJIJII{qecKa, peurerKa v Meriuull,rqecra, xl,IMprrrecKarr cBf,3b. O6rqIle
$uauvecxne csoficrna MeraJrJlon. Curassr, ux cnoficrBa r.r 3HarreHlre. XunarEqecrue cnoftcrna
MeriIJInoB KaK BoccraHoBIarelefi. 3lertpoxul,M.recKrafi pflA uanpaxenuft MeranJroB rr ero
[IcrIoJIb3oBaHue Lng, xapaKTepI,IcrI{KLI xI,IMI,IqecKI,Ix cgoficrs KoHKperHbIx MeTaJrnos. Cnoco6H
lorytleHu, MeTaJIJIoB: II[po-, rlaApo- r,r gneKTpoMerannyprux. Koppo3r.rr MeraJrnoB r,r cnoco6rr
6opr6u c nefi.
O6qa-s xapaKTeppIcrI{Ka IrlenoqHbrx MeraJrJroB. MflaJUBr B flpprpoAe. O6uuae
cnoco6u ux nonfleuzr. CrpoeHLIe aroMon. IllenouHbre MerirJr rrpocrbre BerrlecrBa, ux
Susnuecrze u xLIMLIqecKIle cnoficrna. Baxuefiuue coeAl{HeHr.rs uleJrotrHbD( MerirrrJr oKcI,L&r,
rI'IApoKcI'IAbI H coJII{ (xlopugsr, xap6ouaru, cym(farsr, urErparrr), ux cnoficrBa h npuMeHeHrae B
Hapo.uroM xogsficrne. Kzurufiusre yAo6peHr,rr.
O6uas xapaKTept4crkr:r.a oJIeMeHToB rlanuofi rroAtpyrrtrbr II rpyflnbr.
Crpoeuue aroMoB. Illeno.rnoseMeflbHbre MerarrJrbr - [pocrbre BerrlecrBa, r.rx lprEsr.ruecrue u
xLIMrIqecKr,Ie csoficrna. Baxsefirrue coeArIHeHI4, Iqenotmo3eMeJrrHbx MeruIrIJIoB 6KSI{ABI,
n4ApoKcI{AbI rI coJILI (xlopIaAu, rap6onatu, Hr,rrparbr, cylr$arsr u $oc$amr), ux csoficrBa u
nplrMeHeHr4e B Hapo.u{oM xogqfictse.
Alrcruuuufi. Crpoeure aroMa, Snsuuecxue r4 xr,rMr.rqecrrre cnoficrsa flpocroro BerrlecrBa.
CoeAuuenu, iIJIIoMHHrrfl 

- oKcHA rr rr,rApoKcvtD,, prx auQorepnuft xaparrep. BaNnefiur{e coJrr{
aJIloMI,IHI,Ir. flpurvreueHl,Ie aJrroMI{ HvrA u ero coeAllHeunfi .

Xele3o. Ctpoenue aroMa, (fusuuecxze u xr,rMr,rqecKr,re csoficrsa [pocroro BerrlecrBa.
5



feueru.IecKl,Ie pflEr Fe2+ u Fe3+. KaqecrseuHbre pearqvtllt Ha Fe2+ u Fe3+. Baxueftune coJrrr

xeJre3a. 3naqenrne xeJre3a, ero coeAr.rHelauit,u clJraBoB B [pupoAe r4 HapoAHoM xog.sftcrse.

,[erroucrpaq[[. Obparurr rqeJrorrHbrx r,r uerorrHo3eMeJrbHbrx MeraJrJroB. O6pasqrr clJraBoB.
BraIauo4eficrBue Harpus, ilytrytfl. [r Kanbrlu, c soAoft. Bsaul,roAeftcrBr,re Harpr.rfl r,r MarHufl c
KI{cJIopoAora. BsauN,Io4eftcrnue MeraJrJroB c HeMerarrJrauu. floryrreH}re rlrApoKc}rAoB xeJre3a (II) u
(m).
Xunun u oKpyilcarut4an cpeda (2 uaca)
Kar ycrpoeHa ttJlaHera 3eurs c xuMr,rqecKr,r rotrKr,r 3peHu.fl. Xunau.recxnft cocran xr.rBbrx r.r

HexrrBbrx opraHr,r3MoB. Xulauqecras opraHu3arlus xusoft [p?rpoAbr. Xapaxrepurre qeprbr

xLIMI,ItIecKoro cocraBa xranoft npupoAbr. fhauera 3eMrs Harx AoM. MeroArr coxpaHeu, rrJraHerbr

au 6yayrurx rroroMKon. Ypox-xon$epenqux.
O6o6IqeHne gnannfi 3a Kypc ocnoeHoft rrrKoJrbr. IloAroronra K Ocnonxouy
rocyAapcrBeHHoMy 3K3aMeHy (l I vacoe)
Quguqecxuft curtcr noprAroBoro HoMepa oJreMeHTa B neplloAlr.recrofi crrcreMe xr,rMr.rqecKr4x
gJIeMeHToB l\.14. MeuAereeea, HoMepoB flepr{oAa [r rpyrrnbr. 3axououepHocrr,r r{3MeHeHHs csoficrs
gneMeHToB H LIx coeAlruenufi B neplroAix r.r rpyn[rx B cBere npeAcraBnenufi o crpoeHprr4 aroMoB
gJIeMeHToB. 3naqenpre nepuoAurrecKoro 3aKoHa.

Tunrr xl,IMl,rqecKr,rx cnssefi u rranbr Kpr4crannlrqecKr,rx pelreroK. BsauN,rocns3b crpoeHr,rs u csoftcrs
BeruecTB.

Kraccu$rarallur xr.rMr{rrecK}rx peaxqufi [o pa3n]rqHbrM [pu3HaKarra (uucro ]i cocraB pearr4pyrorq[x
u o6pasyroqrxc, BerrlecrB; reurosofi e(f$err; ucnoJrb3oBaHrde KaraJrr.r3aropa; HanpaBneHr{e;
I,I3MeHeHr{e cteneuefi oKLtcJIeHI{, arouon).
Ilpomrte r{ cJroxHhre BerrlecrBa. Merzurnrr r.r HeMeraJrJrrr. feneilrqecKr{e prAbr MerillrJrq HeMeriuua u
lepexo.u{oro MeraJrna. Oxcu.{u (ocuonuue, auSorepuhre u Kr,rcJrornrre), nrApoKcr4Abr (ocronanux,
arra$orepnrre rr,rApoKcr{,(br r.r KucJrorrr) u corur: cocraB, rnaccu$mauvflu o6uue xr.rMr.rqecKr.re cnoftcrna
B cBere reopur,r gJreKTpoJrr{Tr,r.{ecKoft Al{ccoqnauupt u flpe.ucraBnenufi o npoqeccix oK[rcJreH]rrr-

BOCCTTUIOBNEHI,I'.

PacAer 3. Tervraruqecrcoe [JraHrrpoBaHrre

JT
nln

HauMenosaH[re pa3AeJroB r.r reM Bcero
qacoB

B rou qlacne Ha:

na6oparopuue/
rrpaKTr.rqecKr,re

pa6oru

KOHTpOnbHbre

pa6orrr

1 J6o6rqenr,re sHanrfi ro Kypcy 8 xlacca.
KnMu.recrue DeaKur,ru.

6

2. Kuuuqecxue peaKuuu B pacrBopax 10 I 1

J. Fleuerarru Il Ilx coeAr.rHeHpu 26 4 1

4. \4eralru r4 r4x coeAr4HeHr.r, l3 2 1

5 KHNruq l,t oKpyxaroqas cpeAa 2

IIroro 68 6 4



Ilpunocrceuue
Ka.rreugapno-TeMarlrrrecKoe nJraHlrpoBaHrre

Ns u/n Teua ypoxa .{ara no
rrJraHy

(Nl y"re6noft
se.ueru)

flara uo

Qaxry
(aara)

flpuueuanze

I;rana 1.O6o6qerue snaHrfi uo nypcy 8
KJracca. Xuuuqecrcue peanrlrrr (6 qacos)

I I

2 KnaccuSurcaul,Ifl xHMHr{ecKHx coeguHeuufi 1

J KnaccuQrErarrus xuMnqecKlrx pearcquft 2

4 K,raccnSraxaqn, xlrMuqecKilx pearcqufi 2

5 Cxopocrr xnMr,rqecKr.rx peaxqufi . Kararus J

6 O6o6rqenae 3HaHHe x frase 1 3

Ilasa 2. XurvruqecKr.re peaKrlr.rr B pacrBop4x (10 vacon)
7 S,rexrpolurHqecKa, Auccorruat-ut, 4

8 OcHosHHe noJroxeHus reopHr,r
gneKTpoJrr4Tuqecxofi Auccorluarluu

4

9 Xuuuqecrcrae csofi crga Kr,rcJlor, KaK
3JreKTpOJrr{TOB

5

10 Xnuuqecrcue csoficrsa Kr{cJIor, KaK

SJIeKTpOJIT{TOB
5

l1 Xuuuqecrcue csoficrsa ocuonanraft, rax
3JTeKTpOJTHTOB

6

t2 Xttl.tr{.{ecxfle csofi crsa corefi , xax
SJreKTpOJrr,rToB

6

13 fr.rqpolua colefi 7

14 Peuresue 3ar{aq, xuMuqecKr,re peaKrrr{I,I B
pacTBopax

7

t5 flpaxruuecxaa pa6ora l. < Peureuue
3KCrrepIrMeHTaJrbHbIX 3aAar{ rro TeMe
3JreKTpOJrHTI,IqeCKat Ar,rocoquarlHfl ))

8

t6 Kourpolruat paiora 1 . <Xuunqecrcue
peaKrlr.rH B pacTBopax)

8

IJrasa 3. He*reralJrbr rr rlx coeArrnenrrn (26 .lacon)

t7 O6rqaq xapaKTepucruKa HeMerairJroB 9

18 O6uaq xapaKTepucrrrKa 3JreMeHros 7-A
rpyrrnbr-raJroreHoB

9

l9 CoeAusesus faroreHos 10

20 flparcruuecrc at pa6or a 2. <<Idzyteruue csofi crs
corsHoft Kr.rcJrorbr)

10

21 Xa-nsxoreHrr. Cepa 11

22 Ceposogopo4 u cyns$u4u ll
./.5 Kucropogubre coeAr.rHeHr{, cepbr t2
24 CepHar KucJrora. Kopolena xuuuqecrcofi

rrpoMburrJreHHocru. Ypox-xondepeHuHf,
12

25 flpaxrnvecr< at pa6ora 3. <Hsyueuue csoftcre
cepHofi KHcJrorbr))

13

26 O6qas xapaKrepucruKa oJreMenros 5A.-
rpynnrr. Asor

t3

27 Auuuax. Corlr aMnaoHt,tq t4
28 flpanruvecx at pa1ora 4. <flolyuenue 14

7



aMMHaKa H H3yqeHHe efo cBoficrB)

29 Kuclopo4Hbr e coeAnHeHrlr zBora 15

30 Agoruas KucJrora. Csoficrsa a:orsofi
KI{CJIOTbI

l5

31 @ocSop H ero coeAHHeHHr. 16

32 O6rqas xapaKTepHcrr{Ka oJreMenros 4A,-
rpynrrbr. YrnepoA

l6

JJ Kucropogubre coe4r4HeHr.rs yrnepo.ua 17

34 flpaxrnvecxax pa6o'ra 5. <<floryveHue
yrureKucJloro ra3a. Ka.{ecrseHHar peaKrrus Ha

xap6onar-uonrr

17

35 Ymero4opo4rr l8

36 KucropogcoAepxarque opraHuqecKue
COEAHHEHI,Ifl

l8

37 Kperr.rHufi u ero coeAHHeHH, t9

38 Cu,'Ilxaruaq trpoML,uxJreHHocrb t9

39 floryveuue HeMeriurJroB 20

40 floryveHue saxHefi urux xuMur{ecKr,rx

COeAI,IHeHLIII HeMeTZLIIJIOB

20

4t Peureuae 3aAaq. Ypox nparcrurcyu 21

42 KoHrpolruat paiora Jtlb 2. <HertaeranJrbr H r,rx

coeAHHeHl,t.fl)

21

I.nana 4. Mera;r.llu r rx coeA[Heurrn (13 .racon)

43 O6urac xapaKTepHcrr{Ka MerzurJroB 22

44 XHNI r.r.recrcae cnofi crsa Merilrr,'roB 22

45 O6qa, xapaKTepr,rcrraKa 3JreMenros I -A
IDYIITIbI

23

46 O6rqa, xapaKTepucruKa gJreMenros 2-A
rpyIIrIbr

23

47 Xecrxocrr BoA[,r H cnoco6u ee ycrpaHeHr4, 24

48 flparcru.recxar pa6ora Jtlb6. <XecrKocrb BoAbr

u cnoco6rr ee ycrDaHeHr,rs)
24

49 A,rnununfi H ero coeAHHeHu, 25

50 Xele:o H ero coeAHHeHH, 25

51 flpaxruuecrar pa6ora J',1! 7 <Peruesue
SKCnepr{MeHTiIJrbHbIX 3aAar{ rIO TeMe

Merarru>>

26

52 Koppoar,r-a Mera;rJroB u cnoco6u 3arur.rrbr or
Hee

26

53 Peuregne 3aAaq rro rene Mera,r,rur 27

54 Me'ra.nru B rrpupoAe. flossrue o
MeTaJIJIYPIHLI

27

55 Kourpolruar pa6ora Ns 3 no reN{e

<Merallrr H Hx coeAHHeHHr)
28

I;rana 5. Xu*run rr oxpyxarcuaq cpeAbr. (2 uaca)

56 XHNar.r.recrcafi cocras nJlaHerbr 3eur g 28

5't Oxpaua Orcpyxaroulefi cpe4ur or
xtIMUqecKoto 3afpq3HeH14fl

29

I.nasa 6. O6o6ueHne sHanufi [o xrlMrrrr 3a Kypc ocnonnofi rrrxoJrbr. IloAroronxa K ocHoBHoMy
rocyAapcrBenHoMy oK3aMeHy OI9 (11 qacon)

58 Beurecrsa 29

59 Beruecrea. Vporc npanrurcyna 30



60 Xuuuqecxue peaKuur,r 30

61 XHMra.recrue peaKrlrru. Ypor npar:rurcyna 3t
62 OcHosrr HeoptaHr{qecnoft xuuul,r 31

63 OcnosH HeopraHlrqecrcofi xuuun. Ypor
npaKTr,rKyM

32

64 llogroronrca x Kourpolrxoft pa6ore 32

65 KonrpolrHax pa6ora 3a Kypc ocnosHofi
II]KOJIbI IIO XHMHH

JJ

66 Asarue KoHrpoJrbHofi pa6orrr JJ

67 Pesepr 34

68 Pe:epe 34r



PACCMOTPEHO
npoToKon 3aceAaHI{, neAaforr,rqecKoro

coBera Nel or 28.08.2019 r.

COIJIACOBAHO
3aMecTr,rTeJrb AHpeKTopa

no yue6Ho-Boprr.rrarenssofi pa6oret'-7

PouaseuxoBa H.A./ 29.08.20t9 r.
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