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flogcnureJrbHafl 3arlrlcKa'

Ilepeueus HopMaTI{BHbIx AoKyMeHToBt lICIIoJIb3yeMbIx AJIfl cocTaBJIeHIIfl

pa6ovefi rPorPaMMbI:
Pa6o\a5. [porpaMMa IIO XVT','. AJItr OCHOBHOfi IIIKOJI'I COCTaBJI.Ha Ha ocHoBe:

@yn,4arr,reHTaJrbHoro . sApa coAeplKaHus o6qero o6pa:o BaIF'vrs' I4 B COOTBeTCTBI4LI C

focyaapc"".rn""r, craHAapror o6rq.io o6pa^:ona'ue,(upnrcas MunncrepcrBa o'pasonannx'u

"uyn"Poccuficrofi@e4epa\vlnot17.|2.20|0rl]&1.8'9.D;(De4epalrHofo 3arona or 29 4era6pr Z0l2 roaa, Ng273 (@eaepalrurrfi saKoH (06

o6paaonanuu n P@>); \
Tpe6onanrafi K pe3yirbraraM OCHOBHOTO O6UIero o6p-asonanr'rx, ilpeAcraBJreHHbrx B

se4epanrHoM focyAapcrBeHnou o6pa:oBareJIbHOM CraHAapre o6qero o6pa:oBaHl4t BTOpOfo

froKoJreHu.fl. B neft TaKXe rrr{TbrBarorcfl. v[er4 pa3Bvrrvrfl. u soprvrnpoBaEvrfl' yHl{Bepc€ilbHblx

yre6Hux gefi'crvuit' AJIx ocHoBHoro o6u{ero o6pa:onaHnx'

llocrauos rreilvrfl, fJlaeHoro focy,uapcTBeHHofo caHIITapHoro Bpaqa Poccuficroft

(De4epaqura (06 yrBepxAeHr{E caullun 2.4.2g2r-r0 <<caHurapHo-srrr,rAeMuorofr{rrecKrre

rpe6onauu.rr K ycJroBLr{M Lr OpraHI43AI\UV O6yreruu e o6qeo6pa3oBaTeJlbHblx ylpex{AeHnflX>>

or 29.72.2010l\b189;
llprar<asa Mrano6puayKl{ Poccura or 31'03 '2014 Ne 253 (06 yrBepx{AeHI{LT

Qe4epanrHoro IIepeqH{ yre6Hur<oB, peKoMeHAyeMbIX K LICfIOJIb3OBaH}IIO [pI4 peanu3awru

LrMerorryx rocyAapcrBeHHyro aKKpeAIrraIIlIIo o6pasonateJlbHblx rpolpaMM HarIaJIbHoro

o6rqero, ocHoBHoro o6uero' cpeAHero o6ulero o6pasoeanllfl>>

Yqe6Horo rrJraHa. MBOYKyreftcr<ofi cou na 2022-2023 yt' roa;

flonoxeH vfl. o pa6ouefi rporpaMMe, paspa6oraHHofo n MEOY Kyreficroft

cou
Vcras a o6p a:onareJlbHof o yqp eXAeHlu I\48 oY Kyrefi cr<ofi C oilI
3a ocHoey pa6ouefi nporparraMbl B3.f,ra [IpolpaMMa Kypca xz4Mir4u AIIfl' 10-11 KJIaccoB

o6qeo6pa3oBarerlbHblx )qpexAenufi, orry6rnKoBaHHa-x I43AareJlbtl:::^gp:fg::,f:1","
\JVi.qvvvyQvuer v!

2016 roAy (c6opnux rporpaMM Kypca xk'*uvl rc yre6uuKaM 
'I{MLII4 

aBropon f'E'Py'u3vlrvtca'

@.f.@emAMaHa An-s 10-1t rnaccon)'

B coornercrBl4l4 c yre6nrrM TIJIaHoM MEOy Kyreficxofi COII[ Ha u3f{eHI4exvMI4vI

e 1 I Knacce orBoAlltcs' 2 qaca B HeAeJIro, 68 uacoe B roA'

Ile.rru o6yuennn:

OcnoeHrre l4eJluu3Ylenufl'xuur4ul HarIpaBJIeHbI: 
n^,rdrrr,o Ha oc60eHue ilctilcHeuu,tux suaauit o6 0cnosHblx fIOHtTvIflx I{ 3aKOHaX

xvrMvtzr, xI{MI4q e c Kofi c nl4s o JI I{ Ke ;



flBIIeHU'., rrpoBoAI{Tb
I Ha ouu^deHue yJvteHuflvtu Ha1Il]F,AaTb XI4MI4IIoCKI e flBJIgflan' IlPt'j'nvArl

xllMtrrrecKufi excnep[MeHT' IIpOII3BOAUTb pacqeTbl Ha ocHoBe xuMnrlecKllx sopuyl

seurecrB Ir yp aBHe :nuit xuwusecKfix pear<uufi ;

oH&pa3sumueIIo3HaBaTeJIbHbIXIIHTepecoB]1^I4HTeJIJIeKTyaJIbHbIx
cuoco6Hocreft B llpoqecce npoBeAeHLI'fl xflMl{qecKol.o 3KCIIepI4MeHTa',

caMocTof,TeJrbHofo npvo6per eH14fl' s:Fla]Ififi' B cooTBeTcTBVrV c BO3H?IKaI0IIIIMI{

I{I,I3HeHHbIMI4 Irorp e6no cTfluu ;

O-Ha(ocnumaHueoTHolueHlltrKXIIMI{I4KaKKoAHoMyus$yuaaMeHTaJIbHbIX
KOMrroHeHToB e cTecTBO3HaHII{ ?I glleMeury-o6ueqefloB eqecxofi KyJIbTypbI ;

r H€r npu&eHeHue nottyueHHbtx 3HAHUl't u yueuuil l^ilfl 6egouacnoro

?lclloJlb3oBal{nflBeIIIecTBvIMaTepuaIIoBB6rrq.cenbcK^oM-1'j::".v|Ha
npor{3BOACTBe, peuleHl4f, [paKTI{EIecKI'1X sa4a'r' B IIOBCeAHennotz xLI3HlI'

IIpeAyIIpe}I(AeHu'lYlleuuit,HaHocflIllllxBpeA3AopoBbloqenoBeKaI{oKpyxarcuee
cpeAe.

3aAa'rn o6Yuennn'

orurofiI43Bax(Hefiurux3aIaqocHoBHoIoo6rrleroo6pasonarrvlfl'flBIlfleTc-gftoAfoToBKa
o.yraroru vrxcfl, K oco3HaHHoMy 14 orBercrBeHHoMy nu6opy x{rr3'e'Horo vr

nposeccraor-r"oro rryrr{. o6yrarourr4ecfl. Aoirx{Hbr Ha)^{r/rrbct caMocro'sreJlbHo craBI{Tb

ueou r4 orrpeAeJr.rrrb rryr vr vrx Aocrlrx(eH r45,, vrcnorb3oBarb upno6perenn'ft B rrrKoJle oIrbIT B

peantnofi Nu'I3HI4' 3a paMKaMra yre6nofo rlpoqecca'

xuuruxr<ar yre6nHfi UpeAuer BHOCr{T CyrqeoTBennsrfi BKJIaA B BOCTII4TAH'T' 14pasB*rrve

ooyraroru vrxcn;oHa rrpr{3 BaftaBoopy)Kl{rb Llx ocHoBaMI4,.lyil::-:I4x 3HaHrrfi' ueo6xoAI4MbIX

AJL rroBceAnennofi x'r3Hr4, ,unoo.tt" syn4arr,reHT AJrr Aa'rsefiruero coBepllre'crBoBa*Vfl'

orr4x znawuit, a raruKe cuoco6crBoBarb-6egouacsoMy rroBeAeH,n'o B oKpyxarcqel4 cpeAe I4

6epexHonry orHorrreHr4ro K nefi. pag'urue no3HaBareJrbHbrx r4HTepecoB B 
''poqecce

caMocroflTeJrbHoro upuo6per e*vfl. xr4M'qecKr^x gnannfi vr r4crroJrb3oBA*Ve pa3rI4rIHbIX

r4croqHuKor ran$ opMalluu' B ToM qI4cJIe KoMrlbrorepHblx'

Bocnraranrae y6ex4enHocrrr B noguflisHofi poJlrr wr"'vrr4 B xflr3'rr coBpeMeH'oro

o6'Iecrsa, ueo6xoAlIMOCTLI XI{MI4qecKI4 fpaMoTH0fo oTHOrUeHrl',fl K CBOeMy 3AopoBbro vr

oKpyx(arcqeft cpeAe.

II"u anuPYeMbre P e3YJI brarbl

Ilpe4rvr erHble p e3yJI brarbl (6 asonufi lpo n eur) :

1. csopnaupoBaHHocrb rrpeAcraeleHufi o Mecre xkrMvrvB coBpeMeuuofi nayunoir KaprHHe

Mvpa;IIoHI4MaHI{eponl4xv|Mv}vInQopurapoBaH}II,IKpy|o3opansyrr<uuorrarrrrrofi
rp aMoTHO cTLl rIeJI OB eKa AJUI p ellreHllt I]p aKTLIqe oKI{X 3 aAaq ;

z. BrraAeH're ocHoBo[onararoquMl,r xrlMnqecK,nMr'r noHf,TI'{MvL'TeopvflM,'' 3aKoHaMLrvr

3aKoHoMepHocT.'IMII;yBepeHHoenoJIb3oBaHI{eXI{MHllecKofirepruurrorrornefrll
cuueoluroft;

3. BJraAeHue ocHOBHbrMI,r MeroAaMI. HayqHoro rro3HaHLrA,Vrciloil"'yeMblMkrB'.VrMrl',i

rra6nroAerr I{e' ofLyIcaHLIe, I{3MepeHIIe, 3KcnepI.IMeHT; yivreHwe o6pa6aTblBaTb' o6l.acrrgrr



pe3ynbTarbr rrpoBeAeHHbrx onbrToB rr AeJIarb BbIBoAbI; roroBHocrb rr c[oco6HocE
MeroAbr rIo3HaHI4t rIpX peIIIeHI{H rIpaKTI4qecKHX 3AAALT;

4. cSopvrzpoBaHHocrb yMeHr{[ AaBarb KorkIqecrBeHHble oIIeHKu I{ [poBoAurb pacrlerbr

IIO XHMI,TIICCKI4M fiOPN'TYIAU N YPABHCHI...flM;

5. BnaAeHrre [paBr{naMr4 TexHlrKn 6esonacHocrlr rlpu tlclonb3oBaHl{Ia xtIMl{qecKnx

BCIIIECTB;

6. c$opnazpoBaHHocrb yMeHprf uaccu$raqlrp-oJarb opraHl4uecKl4e BelrlecrBa 14peaK\vLI

rro pa3HbIM npI43HaKaM;

7 . cQopvrupoBaHHocrb yMeHrr.rr onr{cbrBarb vrpa3ilwlarb I,rq{qeHHble KJIaccbI

opraHuqecKplx BeII{eCTB ;

8. c$opvrupoBaHHocrb yMeHLrr Aenarb BbIBoAbI, yMo3aKJlroqenvrfl.rr3 Ha6nrcgeuufr''

xr4Mr{qecKr,rx 3aKoHoMepHocrefi, nporHo3klpoBarb ceoficrna HeH3) {eHHbIX BelqecrB rro

aHilIOrIrV C I43)nreHHhrMI4;

9. cQopvrnpoBaHHocrb yMeHufl crpyKTypLIpoBarb n3yrreHHblfi rvrarepzaJrvrxuruvrrlecKylo

ran$oprraalll4o, non) raeMyro LI3 pa3HbIX I4crorIHutKoB;

10.cQopvr[poBaHHocrb co6crseHHofi rIo3IiIILIkI Iro orHoIueHIaIo K xl,IMrrrlecrofr

zn $ opvraulll4, rloJl1nraeuofi rr3 p a3Hblx rrcrouHrlKo B ;

1 l.cQopvrr4poBauHocrb yMeHlrfl. aHaJrr43l4poBarb lI oIIeHlIBarb rlocne4crBvrfl

rrpolr3BoAcrBeHHofi n 6rrrosofi Ae.sremHocrl4, cBfl3aHHofi c nepepa6omofi

opf aHuqecKl{x BerI.IecTB ;

12. osraaeHr{e ocHoBaMkr HafrHoro MbrrIrJIeHut, TexHoJlornefi uccneAoBarenbcKofi }I

rrpoeKTHofi gerrelrHocrlt

1 3 . c$opur4poBaHHocrb yMeHr4r npoBoAr4Tb sKcrIepI4MeHrbI pasuofi AI4AaKTI{tIecKofr

HanpaBneHHocrll;

l4.c$opvrlrpoBanHocrb yMeHuf oKa3brBarb rlepBylo noMoulb rlpr4 orpaBneH?Itx, oxorax kI

Apyrrrx rpaBMax, cBf,3aHHbrx c BeqecrBaMl4 u la6oparopHblM o6opy4onaHl4eM.

MeranpeAMerHble pe:yJrbrarbl :

1. c$opiranpoBaHHocrb yMeHr{r craBrrrb rIeffI rr HoBbIe 3al:a-uv n yue6e I{ no3HaBarenrrrofi

Ae.srelbHocTl4;

2. oBnaAeHHe rrpueMaMr4 caMocro.flTerrbHoro nJlaHnpoBankrfl, uyrefi Aocrl{x{eHnfl'r\erv,
yMeHr,rfl elr6uparr eSQexrnBHbre cnoco6bl peIUeHI{f, yre6nrrx H rIo3HaBareJIbHbIX

3a,4aq;

3. cooprvrnpoBaHHocTb yMeHr4f, cooTHoouTb cBoll Aeitcrsufl, c nJIaHupyeMbIMI'I

pe,syJlbfaraluu;

4. c$opuupoBaHHocrb yMeHr4{ ocyqecrBrqrb KoHTponb B rlpoqecce Aocrl4lxeH.Lre

p e3ynbTaTa, Kopp eKTI/tp oB aTb cB oI{ AOIICTBIII ;



5. c$opunpoBaHHocrb yMeHur orleHlrBarb npaBunbHocrb Bhlnonueuux ytedHbrx 3aAau pI

c oorB ercrByroque B o3Mox(Ho crz LI x p eIxeHrI' ;

6. c$oprr,rupoBaHHocrb yMeHrrf, alalfir3vrpoBarb, xtaccuSuqlzlpoBarb, o6o6tqam,
rrr6up aru ocHoB aHrr fl vr Kptrr epvv p.nfl ycraH o Bn eHnfl, rtpuquHHo - cneAcrB eHHbIX

csrgefr:

7. c$oprranpoBaHHocrb yMeHHrr upnobperarb u npnMeHrlrb HoBbIe 3HaHLra;

8. c$opvrrapoBaHHocrb yMeHr4fl co3AaBaTr npocrefiurr{e MoAeJrLr, r4cfroJrb3oBarb cxeMbl,

ra6nuqrr, cr{MB o Jrbr A Jrr p e rrr euur yr e 6 HH x 
-u-Eo3Ea,B 

are JIb HIIX 3ara'u

9. oBnaAeHr.re Ha BbrcoKoM ypoBHe cMbrcJroBbrM qreHHeM rqrrHbrx reKcToB.

l0.cSopunpoBaHHocrb yMeHnx a$SercruBHo opraHrr3onarr yre6Hoe corpyAHvqecrBo pI

coBMecrHyro AesreJrbHocrb, pa6orarr vr:o4vrBupyaJrbHo c freToM o6ulux I{HTepecoB;

11 I

I I.cQopMr4poBaHHocrb yMeHr4f, oco3HaHHO r4CrrOJrb3OBaTb peqeBble cpeAcrBa B

cooTBeTcTBr4prQ3anar].aM.vrKoMMyHllKar\krvr;

I 2. errc ornfi yp oneHb KoMnereHrHocrr{ s o6racrn I{crIoJIb3 o BaHvrs, ZKT ;

I 3 . cSopvrlrpoBaHHocrb oKoJloruqecKoro MbIIrIJIeHIr.a;

14.c$opvr[poBaHHocrb yMeHr4r nprrMeHsrb B rlo3HaBaremuofi, KoMMyutlrarzsHofr u
coq?rurJrbHofi uparrplKe 3HaHI{[, rloJq IeHHbIe rrpl,r I,I3yreHLrv [peAMera.

Eyayr cQopultpoBaHbl

Jlu.ruocrHbre pe3yrbrarbl :

1. cQopvrupoBaHHocrb rloJroxrureJlbHoro oruollreHkrfl, K xlrMkrl4, rrro o6ycnannuBaer
Morr{Barluro rc yre6nofi 4emeJIbHocTtI n nlt6panHofi cQepe;

2. c$opvrupoBaHHocrb yMeHrr;r peTrrarb upo6neurr rorrcKoBoro z rBopqecKoro xapaKTepa;

3. c$opvrrapoBaHHocrb yMeHr4r rrpoBoArrrb caMoaHalru3 Lr ocyIqecrBJUITb caMoKoHTpoJIb t4

caMoorleHKy Ha ocHoBe KpI4TepI{eB ycueluHocrH;

4. c$opvrrapoBaHHocrb roroBHocrll cJleAoBarb HopMaM rlpllpoAo Iz

3AOpOBbeCo eperapqeFo rloBeAeHr{q;

5. cSopvrnpoBaHHocrb [poqHbrx HaBbrKoB, HarIpaBneHHbIX Ha caMopa3Bvrrve qepe3

caMoo0pa3oBaHkIe;

6. cSopvrzpoBaHHocrb HaBbrKoB nporBnenLrs. rlo3HaBarenrnofi Lrlanr\krarvBbl B yrebnovr
corpyAHl4qecrBe.

COAEP}KAIIIIE TEM )TqEFHOTO KYPCA
Teua 1. Baxnefiruue xuMuqecK[e uoHsrrlrfl vr 3aKoHbI (8 uacoe)
Arou. XuNau.recxzfi sreldeHr. I4sororrbr. flpocrrre Lr cJIox{HbIe BeIIIecrBa.



3aroH coxpaHeHufl Maccbr BerrlecrB, 3aKoH coxpaHeHvrfl, vr [peBparqeHvfl 3Heprvl4 npI'I

Xr4Mr4qecKHX peaKrlLrflx, 3aKoH noCTo.[HCTBa CocTaBa. Beqecrna MoJleKynf,pHoro vr

HeMOneKyJI{pHOf O CTpOeHrIt.

ArouHne op6vranu, s-, p-, d-, f-orerrpoHbl. Oco6ennocrI4 pa3MeIIIeHrrr 3JIeKTpoHoB

no op6uriurrM B aroMax M€urbrx n 6onrnrux flepl{oAon. 3ueprerl{tlecKrre ypoBHrI, IroAypoBHIa.

Cersr fleprloAuqecKoro 3aKoHa vr nep]roAl4qecxoft cLIcreMbI x?IMI4rIecKIrx SJIeMeHToB c

reopraefi crpoeHr4.rr aroMoB. Koporrrafi vr Anunnrrfi BaprraHTbl ra6nnqu xr4Ml'IqecKux

3JreMeHToB. flotoNeune B lepLroAnqecrofi clrcreMe xuMI4qecKLIx SJIeMeHToB BoAopoAa,

JraHTaHOrrAO B, aKT[HOrrAO B r{ rrcKyccTB eHH o noJryrlQI{Hbrx gJI eMeHTOB.

Banenlrocrr vr BaJreHTHbre Bo3MolKHocrI{ aroMoB. flepuo4uqecKoe ITBMeHeHI{e

BaJTeHTHOCTVVT pa3MepoB aroMoB. \
PacqerHnre 3a.Ilaqu. Blr.rncreHue Maccbr, o6terura bnu Koll{qecrBa BelrlecrBa uo

lr3BecrHoit ttacce, o6terr,ry lrnlr Konr{qecrBy BerrlecrBa oAHofo I,I3 BcryrII4BIIII4x B peaKIII{ro vlrn
IrON)TqI4BIUIdXCfl. B PE3YNbTATE PEAKUIIII BEIIIECTB.

Tepra 2. Crpoenlre BeulecrBa (7 uacon)
XuNau.recKar cBr3b. Bu4u r,r MexaHr4sIvru o6pa3oBatvrs. xuMl4qecKoi4 cnssu. I4oss.as

(rornuecrBa BeIIIecrBa, o6terr,ra) ilpoAyKTa

orpeAeJleunofi uacconofi ,qoleft ucxoAHoro

cBfl3b. KarHosrr 14 aHnoHbr. KoeaneHTnas. Herlon.apHa{ cBf,3b. KonanenrHat rloJltpuafl' cBt3b.

3nerrpoorpzrlarerrbHocrb. Crelenr oKLIcJIeHI{s. Merarrl4vecKa-s cBt3b. Bo4opo.UHafl cr'fl3b.

llpocrpancrBeHHoe crpoeHue MoneKyn Heopl'aHrrqecKl4x H opraHl4qecKuIx BeIrIecrB.

Tunrr Fpr,rcraJrrrkrqecKr4x perxeroK vr cnoficrsa'seqecrs. llpuunnrr uuoroo6paszx

B e III e CTB : I43 OM ep I/U{, f O M O JIOI Ufl ., AilIIOTp OlIfl , lI3 OTO III4-fl .

{eruoHcrpaqurl. MoAelu r4oHHbrx, aroMHbrx, MoJIeKyJI{pHbIX n MerilIlllqecKl4x

Kpr4craJrnr4qecKr4x perueroK. 3S$exr TznAan-fl. MoAenu MorleKyn I43oMepoB, roMoJroroB.

Pac.rerHtre 3aAaqu. BrrlucrreHl'Ie Maccbl

peaKIIzI4, ecrn AJLf, ero IIon)rr{eHl{fl' ilaIJ pacrBop c

BerrlecTBa.

Te*ra 3. XuMu.recKI,Ie peaKIII,Iu (7'racon)
Knaccusr.rKaqr{-f, xr4M?rqecKrax pear<qlrfi n neopraHulqecKofi u opranu'Iecxofi xvrMr4u.

Cropoc6 peaKpr4, ee 3aBr{cnMocrb oT pa3nplqHblx (parropoe. 3aron 4eficrnyroulrx
Macc. Oueprur aKTr4Barluu. Kararvr3 u Kararrr,r3aropbr. O6parlrrvrocrb peaKqufi. Xurul{qecKoe

paBHoBecr{e. Cnreuleuue paBHoBecI,If, rtol AeficrsueNl pa3nnqHblx Sarropon. Ilpuuqzn
Jlelllarenre. llpons BoAcrBo cepno fi KI{cJIorbr KoHTaKTHIIM crloco6 ona.

fleuoucrpaqrru. 3asucuMocrb cKopocrra peaKIII4rI or KoHIIeHTpar\uu u reMrleparypbl.

Pagtoxenue UepoKckrAa BoAopoAa B npllcyrcrBr,ru KaraJlr{3aropa. OnpeAenenue cpeAbl

pacTBop a c noMo IrIb Io yHI4Bep C aJIbHOro uHlir4Kar op a.

JlafioparopHbre orrbrrbr. llpone4eurre peaKllnfi zonnoro o6ueHa AIIa xapaKrepvrlTvrKr

ceofi cre 3neKTporII4To B.

Ilpanruuecnafl pa6ora. Blnrrrue pa3ruqHblx SarcropoB Ha cKopocrb xuvrzqecrofi

peaKIII4I4.

Pacqernrre 3aAarru. Brr.rncrenr4e Maccbl (roruruecrBa BeIIIecrBa, o6ren'ra) npoAyKTa

peaKrlr{H, ecJrrr r{3BecrHa Macca r4cxoAHoro BerrlecrBa, coAepxalrlefo onpeAeneHHylo AOJITO

npuuecefi.
Terua 4.Pacrnopu (7 uacon)



,{ucnepcnbre cr4cTeMbr. I4crrannrre pacTBopbl. cUOCO6rr BblpaxeHilt KoHIIeHTpaI\uvI

pacTBopoB: MaccoBafl AoJIg pacTBopeHHolo BeIIIecTBa, MoJUIpHa' K.HII.HTpaIII4S'.

KolnorAHble pacrBopbl. 3oru, reJII4'

Sneruporr vTlfqecKas AlICCOquaqpIf,. cunrHrre v cna6rre 3neKTponI4TbI' Kucnomuo-

ocHo}Hbte esauuodeilcmeun 6 pacmilopax. cpega BoAHbrx pacTBopoB: KlrcJrar, nefirpanbH.afl',

ilIeloqHaf . Itlouuoe npouseedeHue eodut. $eAopoAnufi nora3areJlb (pH) pacrBopa'

fudponusopzaHwtecKuxuHeopzaHuuecKuxcoeduueuuil'
ilparcrnuecKafl pa6ora. flpurorouleHl4e pacrBopa c zaaatt]FLoil' vronxpuoft

KOHIIeHTpa\uefi
TervraS.gler<rpoxllMllqecKllepeaKqull(5uacon).
Xurrtuqecrxe ucroqHr4Kn TOKa. Psa craHAaprHbrx\ gneKTpoAHbIX rIoreHIII4tuIoB'

olerrponlr3 pacrBopoB r4 pacrrJraBo,,. IroHamue o Koppo3uu uhannoe. cnoco6u 3au4umw om

Koppo3uu.
Tervra 6. Merallsr (12 uacon)

llonoxenue MeTaJIJIoB B [eplloAr{qecKol4

csoficrna MeraJIJIoB. 3nexrpoxuMl'Iqecxuir pt'y

IlonyreHl{{ MeraJIrIOB.

o6sop MeraJrJroB fJraBHbrx rroAfpy[r (A-rpynn) neprao,uu.recxoft cucreMbr xrrMr4qecKr{x

curcreMe xr4MuqecKl4x grIeMeHToB. O6urne

nanp-axeHufi MeraJIJroB. O6urue cuoco6u

3JIEMEHTOB.

o6:op MeraJrJroB fJraBHbIX uoAr?Ytrtr (E-rpynn) nepraoau'Iecrofi cI4CTeMbI xrlMuqecKIIX

oJIeMeHTou (teA", III4HK, mlrmaH, xpo*, ilcelle3o' l'uKeilb' nnamuua)'

CunasH MeraJIJIoB.

OrcuArr H rI{ApoKcI4AbI MerzLiIJIoB'

.{euoncrpaquu. OeHaroN'IJIeHI'Ie c

.{emoucrpauuu.o6pasuu HeM9TaJIIIOB. U0pit3l{bl uKuvlAul' rlvlvrvru.

Kr4cJropoAcoAepxaru"" *"ioor. fopeuvre cepbl, tpocSopa, x(eJle3a, MarHI{f B KlIcJIopoAe'

Jla6oparopHbre orrbrrbr. 3narorvrcrno c o6pa3IIaMLI HeMeraJIJIo" I ux rpllpoAHblMll

coeAr,rHeH r4flM'r(pa6ora c KoJrJreKrI uxvu). pacuosHaBaHlre xJropr4AoB, cy*saron, rap6oHaroB'

o6parqauu MeraJrJIoB u I{X COetrI{HeHI4I{.

MeraJIJroB c noAofi. B:auvro.ueficreue
BgauN,IoAeficreue qenoqHblx u IuenotIHo3eMeJIbHbIX Mg]-'ilJlJrult u ,tuAv"'' L))(LrLL\Lvt,

MeAr4 c KrrcnopoAoM rr cepofi. onerrponr43 pacrBopa xJropuAa MeAu (II). ouurbl Iro Koppo3lllr

MeTaJIJIOB I{ 3aIIII4Te or Hee.

JlaooparopHbre ousrrsr.BsauNaoAeficTB[e III{HKa I4 XeIIe3a c pacTBopaMl{ KI{CJIOT II

uleuoqefi. 3naxo*rcTBo C o6pasuavru MeranloB I{ I4X pyAaMI{ (pa6ora c KonJIeKIIUr'ru)'

PacqerHue3aAallu.PacqerblIIoXI,tM[qecKI4MypaBHeHI4f,M'cBf3aHHbIecMaccoeofi
Aorefi BbIXoAa. npoAyKTa peaKul{u or reoperl{qecKl4 Bo3Mox{Horo

IlparcruuecKafl pa6ora. Peurenue SKCrrepIlMeHTaJrbIrbIx 3aAarr rlo reMe <<Metall>>'

TervIa 7. HevreraJrJrbl (10 uacon)

o6:op ceoficre HeMerarrJron. orucJrnreJrbHo-BOCCTaHOBI{TeJIbHbIe csoficrna TuruqHblx

HeMeraJrJroB. orcuArr HeMeruurJroB rr Kr4cnopoAocoAepx(alque KLIcJIorbI. Bo4opo4nbIe

COENI,IHCHI{fl IIEMETAJIJIOB.
O6pasun OKCII.IOB HCMETAJIJIOB

f enerlt'IecKa.q cBg3b HeopraHI'IqecKLIX I4

llparcruuecKafl Pa6ora' PerueHue

<<HeueraJIJrbI>.

opf aHI4qeCKuX B eIrIecTB -

3KCrIeprrMeHTaJrbHblx 3aAaq [o TeMe



Teua 8. Xurvrng rI )Krr3rrb. (5q') r,r,rrirrra^tr,.F,.. Xutuuro-
XIarrlugBIIpoMbIIuneHHocTI,t.fIpuuqunrtXlIM}IqecKoIo[poK3BoAcTBa.

TexHoJroruqecKue ,,pr{Hut4rrbr npoMblruireH'oro [oJry{eHprr MeraJrJIoB. flporcsoAcrBo rlyry'a'

IlpousnoAcrBo crzull{.' X"rux n 6ury.Xutr4[.{ecKa{ [poMbIIIrJIeHHocrb I4 oKpyN@Ioqat cpeAa'

Ilpanrunyivr 7 .r). Pelrenne SKCIIepI4MeHTaJIbHbIX 3aAar{ IIo HeopIaHIIrIeCKOit', xttwtuu;

perneHr{e gKcrrepr{MeHTaJrbHbrx 3aAaq ',o 
opraHr.qecrofi xvr''vrvr; perueHue [paKTuqecKux

p acqerHblx 3 aAaq ; rlo JIyreHI4 e' c o6vtpa$vre v p acle3saBal-rl4e ra3 oB'

TEMATI,ITIE C KOE TIJIAHTAP O ghUN

HalrvtenoBaHrle Pa3AenoB Ir reM

Baxnefiurne xr4MLIaIecKue uoHflTlIfl u 3aKoHbI

HE BEUIECTBA

XuNrIa.reclcue

XI'IMI4qCCK}IE


