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l.floscuuteJlbuafl 3alrrrcKa

Pa6o.rafi rrporpaMMa SJIeKTIIBHOTO Kypga uo xLIMI{I',I WA 9 KIIaCCa COCTaBneHa Ha OCHOBe

anropcrofi ,,porpr*M'r o.c.fa6pratot"u. Ilporparvn'ra cooTBeTCTByeT yue6uorray IIJIaHy

o6paronarenrnofi oprag1r3arlu1a ta [peAycMaTp]IBaeT I{3yreHI4e IIpeAI\{era Ha 6a3oso\d ypoBHe'

Paboqat nporpaMMa paccqrrraua na t qac B EeAemo' 33 qaca B roA'

fiannslfi Kypc coupoBoxAaeT yre6urrfi [peAI\'Ier <<Xmr4US)) LT UpeAHa3HarIeII AJUI

yqarqr4xcfi 9 Maccos, 
""r6p*rollx 

gTor [peAMeT AJIff cAaIM gK3aMeHa n ([oprr're Of3' Kypc

ra*xe Moxer 6rrrr rncnoJrb3oBarr,q* pu.*"peHtas ra yrny6uenrt [porpalMM rrpeArrpo(punHroro

o6yreuur IIo xrrMtrE ]r rrocTpoeHvfr:'rilIf1l}Lrly-ut"o o6pasonateJlbllBD( TpaeKTop]Ifi yrarqlxcx'

[potrBJrfiI.Iq]Ix I{HTepeC * 
"Uy*t. 

Kypc nOcrp'e' TaKI.M o6pasOu' rITO 
'I.3BOJUI.T 

pacml4prtTb vI

yrnyoutr SrraHlffi yqilqlrxcs uo BceM ocHoBHbIM pAnAeJIaM IIIKOJIbHOTO Kypca XI'IMIIU OCnOSHOft

ruKoJr'r, a TaKXe Jrr{KB}rALrpoBaTb BO3MOXHIIe Upo6enH. COAepxarule Kypca [peAHa3HarIeHO AJI'

oBJraAerrur TeopeTnrrecKlrM MaTepI{aJIoM vr otpa6orrul IIpaICTUqeCKnx HaB6IKOB peIIIeHus

3 aAaHUfi roHTp o JrbH O -r{3M epr,rTeJrbHbrx M arepn allo B .

Peannsarlufl Aannofi rporpaMMbl croco6crnyer

opraHvTgAIIuII yre6noro 11poqeQQa, BHeApeHIftIo

rreAaror[qecKllx TexHoJtollafi .

uctloJlb3oBaHulo pa3Hoo6pasHblx $optnt

coBpeMeHHbrx MeTOAOB o6yrenvlfl, u

Ile.rrr Kypca: [oAforoB]1r6 yqalqrxcf, K Uroronofi arTecTaII]I[ IIO xI(MIrU 3a Kypc

ocnosgofi o6qeo6pasoBaTeJlbgofi uKonrr, K IIocTyrJIeHlIIo B6IIIygKHIIK9B B upo(lunruue

KJIaccbI cpegnefi ItrKoJIbr.

Ocnonnnre 3aAaqu KYPca:

. lr3yleglre HopMaTlrBHbD( AOKyMSHTOB 'I 
CTpyKTypbI g1q3aMeHaIIUOIIHOfi pa6oru IIo xI{M}II',I B

r[oprr,re Of3;
o (poprraupoBtul[e y ylaq]Ixcs KynbTypbl BrIIISJIIIeHIIS aTTecTaI$[oHIIbD( ga'qarmft;

. 3aKpe[JreHIIe, clrcTeMaTl,Igarl]lfl 1l pacltrupeHl',Ie x]IMI{qecKI{X sHaHI[fi ] Ialqllxct IIo

ocHoBrIbIM pa3AeJIaM Kypca xlrMllll ocnosuoft IITKoJIrI;

o p&3Blrr[elraBbrKoBctuocrotreunsoft pa6orrt;

o ipopuupoBaHl,Ie IIaBbIKoB ar{?'J]LITvIqecrofi AesteJIbHoCTI'I, [poilIO3I'IpoBaIIu'I pe3ynbTaToB

Arl pa3rllqubrx Baplrarl4Bublx cu"ry aryuit;

o p&rBlrrrre rro3gaBareJrbgoro lruTepeca, I4HTeJIJIeKTyaJIbHbIx cuoco6socrefi B rlpollecce

flo]rcKa Pemenufi;
r pOilBIITlIe yrr,rennfi JIO|UIIeCKI,I MbICJII4Tb' BOCIIITaHI{e BOJIII K IpeOAOJIeHI'IIO TpyAHOCTeLI'

tpynoffo6rs r Ao6PocoBecrllocrll;
. ipoprr,rupoBaHlre HaBbrKoB l4ccJleAoBaTenrcroft AesTeIbHocTI'I;

. (poprrlnpoBaHlre IIHAI,IBI,IAyaJIrH6I; o6pasoaareJlbgblx uotpe6uoctefi s rrr6ope Aanrseftrnero

upo$vm o6yrennr n crapIneft IITKoJIe'

2.CoAepxaHlleg[eKTIIBHoroKypca<<Ilo4roronrarcol}noXIIMuII}>
Tetwa /. Beqecrno (4 uaca)

Crpoenue aroMoB rr"p""o)0 eJreMelrroB [epuoAl'Iqecrofi cucrelrau A'I'1'MeIrAeJreeBa'

flepuoAl,tvecrufi 3aKoH I'I uepl{oMqecKafl c}ICTeMa xI{MIItIeCKI{x sneueuton'{'LI'

MeuAeleena.
Xraunqecrar cBr3b: KOBaJI9HTHaX (nonrpuarl I{ HefloJltpnar), uonnat' MeTUIJI]IUeCraa)'

BanenfirocTb u cTe[eHb oKI4CJIeE]IS xI{MI,IqecKux 9JI9MeIITOB.

flpoctrre I[ CJrO)KrIbre BerrlecTBa. ocnonnrre KIIaCCrI HeopIaHIlrIecKI{X BoIIIeoTB'

Horr,reuuatypa EeopraHflqecKl{x COeAnnenufi '

3arononaepggcTll I13MeHeIIu{ cnOfiCts 9JI9MSIITOB I'1[x CS9AI{H9HI'I B CBs3[ c

[oJroxeH]reM n flepuo4lluecxoil cLIcTeMe xLIM[rIecKI'IX gJIeMeHTOB.

Tena2. XurvrnqecKaff peaKlrrrff (6 uacon)



YCnOnu.s lI rrpll3lla1fi xLIMLtrIecKI,Ix peaKq[fi . XuturaqecKl{e ypaBneHut.

Klaccra([uraq[s x1aM1aqecKl{x peaKqllft 11o pa3JII'IIIH6IM [p]I3HaKaM.

3rerrpotnrbl 1r IregJIeKTpoJIlITbr. Karuonrr rI aHrIoHbI'

SlextpolnruqecKarl Allccoqllaq?If, KIISJI9T' ilIe;1oqeft LI coJleft (cpeanux)'

Peaxurn I{oHHoro o6ueua ra ycJIoBI'It ilx ocylqecrBJleullt'

OrulcnratenbHo-BoccrtlroBl,ITeJlbHbre peaxllulr. OrucuutenB lr BoccralroBvreJlb.

Temaj. g.rrenrenrapHbre ocgoBbr Heoprau[rrecroft xrrMrln. flpe4cranneHrrfl 06

opraH[rrecKnx BerrlecrBax (10'racon)
Xr,rN,rnqeCrl,Ie CBOfi CTBa IIpOCTbIX BeIIIeCTB : MeTaJIJIOB }1 HeMeTaJIJIoB.

Xmrara.recKr,re cBoficrBa oKclrAoB: ocuoBHbrx, aulporepurrx' KlrcJlorrrbD(.

X[]M.IeCrIIe CBOft CTBa OCHOBaHI,Ift . XxrraraqeoKlle CBOft CTBa KI{CJIOT.

Xulruqecrue cBoficrBa coJreft (cpeanux). flepnona.ralbubre cBeAelrlrt 06 opfturflqecKux

BerqecTBax.
Bgamr,rocsfl3b pa3Jrr,rtlHbx KrraccoB HeopFaHr,rrrecKIIX BeIIIeCTB.

Tena y'. MeroArr no3HaHrrfl BeqecrB rr xrrMrrqecKrtx ff BJreHllft . SrcneprrMeHTaJrbHble

ocHoBbr xrrMrrr (13 uacon)
gucrrre BerrlecrBa rr cMecu. flpanuna 6egouacnoft pa6oru B luKoJrbuoft la6opatopnu.

Pag,uerenrae cueceft u oqllcrKa BeIrIecrB.

Onpe4eleulre xapar$epa cpeAbr (pacmopa KrrcJror u Iqero'Ieft) c nouott\*Io I{HAI{KaropoB.

Ka.recrBegrrbre peaKqprkrtralroHbr B pacrBope r,r Ha ra3oo6pa3gbre BelrlecrBa. florVqsHta

rasoo6pasnbx BeulecrB.
Brr.ucnegufi MaccoBoft Aonu xI,IMLItIecKoro gJIeMeHTa B BelqecrBe.

Brrrycneru,IJl MaccoBoft Aoln pacTBopoHIIoIo BeIqecTBa B pacTBope.

Brrqzcnenpre KoJrr{rlecrBa BerrlecrBa, Maccbl unu o6reua BelqecrBa IIo Ko[I{qecrBy

BerqecTBa, Macce rauu o6rerrly oAHoro lI3 peareHToB IlJIlr [poAyKToB peaKrl]r]r'

(Doprvrr KolrrpoJrr:
. TeKyII${ft rourpolb - MHOTOBap}raHTHoe panHoypoBHeBoe TeMar[rlecKoe rl

rou6unupoBalrHoe recrlrpoBaHl'Ie;

: ffI;:ffi:Tt*Tfl"# i^, -rrroroBrur KoHrporrbHaf, pa6ora n ([opnae recra Iro Bapl'IarrrtrM

Of3 npouJrblx Jrer I'I AeMoBepcrul.

3. II.nanuPYeMbr Pe3ynbrarbr
Tpe6onarurfl rc pgyJrbraraM ycBoeHrs y.re6noro MareprraJra no Heoprannqecrcoft

XNMIIII
Yqaqlrecs AoJrlKHbr 3Harb:
- ocrroBHbre $opnrg cyrqecrBoBalvrfrxvrMtrsecKoro oJIeMeHTa (cno6o4nrre aroMbr, flpocrble

lr cJloxubre nelqecrea),
- ocHoBHbre cBeAeHruI o cTpoeHlrlr aToMoB gJIeMeHTOB MZIJIbX IIopIIOAOB,

- ocrroBHbre Blr,IIbI xuMlttlecKoit cggr3u,

- TUUbr KplrcTaJIJIlIqecKI'IX pe[IeToK'

- ([algopu, o[peAersrcrq]re cxopocrb xr{Ml4qecKlrx peaxquft lr cocrotHl{e xl4MuqecKoro

paBHoBecI,Ifl,
. TI,IIIOJIOTruO X}IMI,IqECKUX PEATqUft [O PA3JII'IIIHrIM IIPI'I3HAKAM'

- cyqHocTb SJIeKTpOJIIITLIqeCKOI{ peaKIIHV,

Ha3BaHVfl, COCTaB, KJIaCCUQUKaIIHTO Vr

COeAI,IHeHIIfi B cBgTe SJIeKTpoJII,ITHrIeCKofi

BOCCTAHOBJIEIJI,,'fl,,

cocTaB BaxHe[uux KnaccoB HeopfaHHrIecKLIX

ALICCOquaIIuu u C IIO3LIUUfi OKucJIegv1fl-



t

- rroJroxeHrre MeTaJIJIOB I( IIoMeTaJIJIOB B IIgpI{OAI',IqecKofi cllcTeMe ['I4'MeuaeJIeeBa; O6qUe

iBusuuecrne ,n xr,rMr4qecKr,re cnofictna MeTaJIJIoB !I ocrroB'ble cuoco6'ux floJlyqe']rt; oc'oBHbre

csoffctsa u [pfiMe'elrrre B'Klreftruux coeALIHeIIufi ,oeuo'ur'x ]r uleJlotl'o3eMeJrblrbx MeraJrJroB;

tUIIoMI{HI4';KaqecTBeHHbIepeaKqnvHanaNrrefiuueKaT}IoHEI}IaHI[oIIbI.

Vqaquecs Aonrcrrbr YMerb :

flpurrlengr cJreAyloqfle [oHtTus: xnNru'IecKfifi gJIeMeHT' aTOMbI' ]I3OTO[bI' IloHbI',

MoJIeKyJIbI;[pocToe|4cJIoXHoeBeIIIecTBo;aJIJIoTpoIIu';oTIIoc}ITejIbIIa'IaToMHalIv|
MOJIeKyJIffpHaf, MaCCbI, KOJII4q9CTBa BeIqeCTBa, MOJItpHafl MaCCa' r"rOn'rpnHfi O6reU' urlCIO

Arora4po; gJIeKTpOoTpIIIIaTeJIbHOCTb' cTeIIeHb oKlICJIeHut' oKIICJIIITeJIbHo-BOCCTIIIIOBUTeJITHTfr

flpoqecc; xI{MI[IIeCKttfi cBt36' ee BUAbI tI pa3IIOBIIAHOCTII; XItMIlqecKa'I peaKIII{t v ee

rnaccui[ur arrytur; cKopocrb *"*t".r*ofr-pt*u"" u (fartopu ee 3ttBl(cllMocrrq o6pauruour

xuMfltrecKofi pearurynN, x[MrrrrecKoe paBHoBe cue fiycJroBrlt ero cMeIqeHI'nI; SneKTpoJIrlrI'IqecKa'I

Ar4oooql(au]rr, fl4ApaTaIIUt MoJIeKyJI 14 ]IOHOB; I{OHbI' IIx rraccra([uauur fi cnoftcrna;

gJleKTpox[ur'rqecrufi psA Haflpsxenufr tueralnon;

PasrscH.f,rb oMbICJI XuMIFIeCKUX (lOprvryu I4 ypaBHeIIUfi; O6taursTb Aeflcrnre IByIeHIIbD(

3al(oHoMeprroctefi(coxparrenr'MaccblBeIIIecTBIIp}IxIIMI[qecKl,Ixpearuzrx);o[peAeJUITb
crefle'u oKnncre'ns aroMoB xrrMuqecKr,rx gJreMe'Ton uo QoprtryJraM ]rx coeArtrre']rfi; cocmsr'f,rr

ypaBHeII}If,peaKII}Ifi'o[peAeJI'T6}IxB}IAuIxapaKTeprcoBaTboK}IcJII{TeJIbHo-
BoccrarroBr.rreJrbrrbre peaKrlr{}r, oupeAeJu{Tb rro cocraB y (xurr'rnuecKr{M $opr"rylav)

rrpr{HAAJIexIIocTb BeIqeCTB K pa3II'ItIHbIM KJIaCC1IM CoeAusenufi 'r 
xapil11eprcOBaTb }Ix

xUM[tIeCK]Ie CnoftCtna, B TOM .I]ICJI. vl B CBeTe 
'JI.KTpOJIIIIZ'IeC*OI 

AI'lCCOq]IaqUU;

ycTaIIaBJIrBaTb IeHeTutIecKyIO cBt3b MexAy KJIaccaMu IIeopraHlIqecKI{X coeAranennft vI

3aBllcl4Mocrb MexAy cocraBoM BelqecrBa r'r ero csoficrBaI\'I[;

o6paruarrcrcna6oparopnrurao6opyAonauuervr;CO6nloAatr[paB]IiIaTeXHI';lKI',I
6esouacnocur; [poBOAI{Tb IIpOCTbIe xuMl.qec*I'e o[bITbI; sa6moAau 3a xIiIMlItIecKUM]I

;p*;;;u ra oSopr'ulnrb pe3yrlbrarbr ua6moAeIruft ;

flpousno4rnTb pacqeTbl IIO XI{MUqecKIlM t[opr"rynarr'r E ypaBIIeHI[gM c ]IoIIOJIb3OBaHUeM

I{3yreuubrx uonstufl.

,{anarroupeAeJleHLll.'uflpkIMeHflTbcJleAyloquenoII'T}I':cTIJIaBbI'Koppo3I,I'MeTaJIJIoB,
rrepexoAuble gJreMeHTbr, auQotepuoctl'

Xapartepu3oBaTbcsoficrraKJIaccoBxuMI,IqecKI4x)JIeMeIIToB(rr,reraruron),IPYtrn
xrlMllqecKlrx 9JTeMeIITOB (uenounrrx 14 [IeloIIHO3eMeJIb blx MeTaJIJIOB' ralorenon) 14

sax'eftu'x xfiMurrecKr.Tx gJreMeHToB (amor*aunux, xeJre3a, cepbl, a3ora' $octpopa' yHlepoAa I4

rperr,firm) B CBeTe u3yreHHbD( reopufi'

Pacuoggasatr salKueftlnl'Ie Karlroubl LI aguolrbl'

Pematrpac.r€rnrre3aAaIII,IcucIIoJIb3oBaH}IeMI(3yIIeHIIbxIIoH'TlIu.



KaneHAa pHo-TeMaThqecKoe nna H n po Ba H he

3HaKOMaR VI He3HaKoMafl xnMhfl)) 9a6 Knacc.
aneRTLtBHOro Kvpca

)AepxaHne (PasRenbl, reuut)

Konn
qECTB

o
qAGOB

fiarul npoBeAeH]ln
NE

Cc

flo
nnaHy

flo SarrY KoppeKrl4PoBKa

:M? 7. Beuleemeo, 4
Te

rpoeHne aToMa. CtPoeHne

reKrpoHHblx o6onoqeK aroMoB

)pBbtx 20 eneMeHToB

3pt4ognqecKofi cncreMbl A'lA'
eHAeneeBa.

01.09
I Ct

or
NC

l-lr

M

l-lepraoAt4.{ecxnil 3aKoH t4

l-1 epra o4t4qecKaf, ct4 creM a

eHToB AJA'
ynnbl t4

AnL{ecroil
ecKnfi cruulcn
Mepa
EMEHTA.

l'l t43MeHeHhfl

TOB Vl vrx

Bf,3t'l C

epnoAnqecrofi
ECKNX ONEMEHTOB

Ba.

1 08.09
2

1 I t5.09
3 BaneHTH ocrb x14 M uqecKnx

eneMeHToB. CleneHb oKncneHnf,

xt4 Ml4qecKnx eneMeHTOB'

1 22.09
4 Aronaul t4 MoneKynu' XnunvecKnn

oneMeHr. [lPocrble n cnoxHble

BeqecrBa. OcHoeHble Knaccbl

HeopraH nqecKl4x Be qecTB'

HoueHKnarYPa HeopraHnqecKnx

coegnHeH14il.

Terua 2. Xuruuqecmaf, PeaKtluf,'

XunnnqecKan PeaKqtAA' Ycnoen* vl

npn3HaKn npoTeKaHntl
rrlnfi.
BHEHNR.

ccbl BeuecrB np]/

Kt{l4RX.

l$t accra Q rn raqnn xn M ilt{ ecKnx

peaKqnil no Pa3nnqHblM
npn3HaKaM: qncny tA COCTaBy

l4CXOAHblx 14 nonyqeHHblx

6

29.09
5

6
1 06.1 0
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Snerrr ponnTtnvecKan
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Tenaa J. gnerweHmapHbre
o c H oe H H eope 

" 
n i, ecxo tj

:!yyu. tlped"^rireH un o6o pea H u q ec Kux 
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10
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1

1

\vrYrvf yegKti€ CBofinTDo n

;:"T:::i1erannor,-'i#r"r",f,L_ry.' rrt LrrreMgnbHbfx MeTanfl OB,aflpMnHnn, *"n"rr.

-

Xurqn ..*12

1BeqecTB_HeMeTanr;' t1'rutrrbtX

lo,aopoAa, RncnopoAa,
rafloreHoB, cepbt,' a3oTa,
Soc$opa, yrnepoar, 

KpeM Hun.

XnuuqecKne ceolzcTBa oRcuAoB ;ocH6eHbrx, ar,a6oi"prr,"
RUCNOTHbIX

-

Ytt......-- 

-

1

,,u I wt ytveGK}le 
CBOIZCTBa

1

r---_

r,, vn u ts aHhltl . Xnna nq e cKI,f eceolzcTBa KrcnoT.
08.12

15

1

16-
17

vsanrvteGBF3b pa3n hqHbfxKnaccoB Heo praHuqecKrfx 2
L {r.r-tr I El.



Ka/teHAa pHo-TeMarht{ecKoe nna H npoBa H ne

3/feKTLtBHoro Kypca <<3naxonnaA v He3HaKoMaR xuMhfl) 9a6 K/tacc.

18

19

YrneaoAopo4bl npeAenbHble Ll

HenpeAenbHble: MeTaH, oraH'
STnneH, aqeThneH.

1 12.01

KncnopoAcoAepxaque
Beu{ecrBa: cnhpTut (nneraHon,

eraHon, rnnqepr4H), raP6oHoeule

Kncnoru (YrcYcHaA v1

I creapnHoBafl).

l_

1 19.01

20 SnonornqecKn BaxHble
BeqecrBa: xnpbl, 6enKl4,

yrneBolqbl.

1 26.01

Teua 4. Memoda, no3HaHufl
eelhecme u xuMuqecKux
f,eneHuit.
9 xcn ep u MeHm an bH b,e ocH o eb'
xuMuu.

13

21 fl paerna 6e3onacHoil Pa6orut
uKon unofi n a6oParopt4 14 .

fla6oparopHan nocY4a vt

o6opyAoBaHl4e. PasgeneHne
cMeceh u otll4crKa Beu{ecrB.

1 02.02

2 09.02

16.02

22-
23

OnpeAeneHne xapaKrepa cpeAu
pacrBopa Kncnor vI qeno''{eil c
noMou{bp l4HAnKaropoB.

Ka.{ecrBeHHble peaKqttn Ha noHbl

B pacrBope (*noP vIA-,cynu$ar-,
rap6oHar-noHbl, 14oH aMMoHnn).

flonyveHre ragoo6pa3H blx

Beu{ecrB. KaqecrBeHH ble
peaKq uu Ha ragoo6pa3H ble

Beu{ecraa (rncnopoA, BorqopoA'

yrneKucnuil rag, aMMuar).

24 l-lonyveHne n3yqeHHblx ulaccoB
HeopraHnqecKnx BeqecrB.

1 01.03

15.03

22.03

25-
26

fl poeeAeHne PacL{eroB Ha

ocHoBe QoPMYn n YPaBHennil
peaKqnh.

2

2 05.04

12.04

27-
28

BuqncneHun Maccoeoil Aonn
xl4Mt4tlecKoro oneMeHTa B

BeqecrBe.

29-
30

ButqncneHnn MaccoBoil,qonn
pacrBopeHHoro BeuecrBa B

pacTBope.

2 19.04

26.04



F
Kanex4a pHo_TeMarrqecxoe 

nrra H hpo Ba H Lre

oMaf xuMt4n>>BH.llac,vnrf e ntrJ f yrygcrBa

npoAyKTOB peaKqvtv,.

03,ofi

17,05

lAn+nen$y anbH He KoH cyn bTa UH nno TeMaM.

9a6 wtacc.


