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IlogcuureJlbgafl 3arlrrcKa

pa6o\afl, nporpaMMa rro xgMrlli arg 8-9 KJIaccoB paspa6oraua Ha ocHoee $e4epaJlbHofo

rocyAapcrBeHHoro o6pa:oeareJrbHoro craH'Aapra OOO, o6pa:oearelrnofi uporpaMMbr MEOY

<fuNrHasutIlgl) h nphMepHoft nporparraMbr no xAMr4A, a raK xe Ha ocHoBe arropcnofi yue6uofi

rpofpaMMbr O.C. I a6Puet*ta.

Ha 6a:e UeHrpa <<Toqra pocra) o6ecnequeaerc{ peaJll4sa:!:rzrfl o6pa:oeareJlbHblx [pofpaMM

ecrecrBeHHo-Hayluofi r,r rexHoJroruqecnofi HarlpaBneHHocreft, pa:pa6oranHblx B coorBercrBzl4 c

rpe6oeaHurMr4 3aKoHoAareJrbcrBa e cfepe o6pa:onauzfl u c yl€rorra peKoMeHAaqrafi @e,uepanbHoro

oneparopa yue6Horo [peAMera <Xl.rl,rus) . O6pa:onarerbHaq flporpaMMa no3BoJl{er }IHTerpnpoBarb

peanu3yeMble noAXoAbI, cTpyKTypy a coAepxaHl4e npu opraHl43aql4u o6yreuur II4MIIII e 8-9 Klaccax'

urratpoan"o* Ha 6ase ,T lo6orO V3 AocTynHblx y'le6uo-veroAnqecKhx KoMIIIIeKcoB (yMK)

tr4cnorbgoeaHrae o6opyloBaHVfl <<To.rKa pocra)IIpu peaJIHsar\ut4 Aassoft OfI noseorser co3Aarb

ycnoBI4fl:
a

a

o6lacru;
o 4;rf, pasB;,1lT:'11fl. Jrr.rqHocrr4 pe6dnxa B rlpouecce o6yreuux xI4MI4lI, ero

SopnalrpoeaHVfl rr yAoBnerBopeHr,rr couprallbHo 3Haq14Mbrx 14Hrepecon u norpe6Hocreit;
. IJtfl pa6ortt c o4ap€uuuMr4 rrIKO,rIbHI4KaMII, OpmHI43aqI{v vx pa3BldTld'fl B pa3IHrIH6IX

o6racrsx o6pasoaarelsHofi, rnopuecrofi AesreJIbHocru'

.O6uaflxapaKTepl{crl{Kayrre6HororpeAMera(XuMnq))
Xuutus KaK SJIeMeHT cI4cTeMbI ecTeCrBeHHbIX HayK pacnpocTpaHurta cso€ Btt1rflHye Ha Bce

O6fraCfU LIeIOBeT{eCKOIO CyUIeCTBOBaHHfl' 3AAAIA HOBOe BHAeHHe MWqA, QTAila HoOTT'eMJIeMIIM

KOMIIOHeHTOM MHpOBOfi rcynmypu, Heo6xoAl'tMbIM ycnoBI'IeM }KI'I3HI4 O6IlIeCrea: 3HaHI4e X]dMLL]d CnyxI4T

ocHoeofi Anfl $opvnpoeaurar MupoBo33peHns qe'ltoBeKa, efo npe4craeleuuft o MaTepl4a"lbHoM

eAHHCTBe Mvrpa; Ba)KHylo ponb Hrpalor sopnarapyensre xutvl-vefi ilpeAcTaBneHl'rs o

B3aLrMOnpeBpauIeHHflX 3Heprl414 u O6 geOIlOLU4n BeqeCTB B npl4poAe; COBpeMeHHat XUMHfl HanpaBJIeHa

Ha peureHr4e rno6anrnirx npo6leu ycrofiuunoro pa3BI4THt qeroBer{ecrBa cupreeofi,

3Hepfgrr4qecro[, nnuleeoft n 3Kororr4qecrcoft 6esonacHocrl4, npo6nerra 3ApaBooxpaHeHnfl' B ycloennx

Bo3pacTaroulefo 3HaqeHr4fl 11LTMIIL1 B 6I43HI4 O6UeCrsa cylqecTBeHHO [OB6ICI4JIaC6 ponb xI4MI4qeCKofo

o6pa:oraHns. B uaHe coq6anla3al1l414 OHO flBJI.teTct oAHllM ns ycnoeufi QopnauponaHl4t 14HTeIJIeKra

IUr{HOCTI4 lr fapMoHfiqnOro e€ pA3B:,/i'tl]fl: COnpelteHUOMy r{enoBeKy XI4MI4rIeORkre 3HAHvfl seO6XOAtzlrst

4nr npr.lo6peten6 O6qerylsrypHofo ypoBHfl, tlo3BoJltlotqerc yBepeHHo rpy.quTbos B coql4yMe n

oTBercrBeHHO yqacrBoBarb B UHOrOO6pasHofi xtI43HU O6ilIeCrsa, Ant ooo3HaHl4t Bax{HocTI4 ptBWHOfo

orHoueHgff K cBoeMy 3AopoBblg 14 3AopoBbto Apyfl4x, x orcpyxaroulefi npupo4Hofi cpeAe' AJIS

|paMoTHo|onoBeAeHH,ItIpI414cIIoJIb3oBaHHI,Ipa3JIHqHbIXMaTepI4aJ]oBI{XpL\,II4qecKI{XBeUIecTBB
nOsCeAueeuoI Xu3Hl4 XuuuqeCxOe O6paSorauue B OCHOBHofi urcOle fiBJlfleTct 6aSOeutNa I]O

oTHo[reH'tro K cHcTeMe O6uterO XHMI4qecKoro , o6pa:oeaHug' floeroMy Ha cooTBeTcTBytOuIeM eMy

ypoBHe oHo peanu3yeT npHcyulrae o6ulenry xHMl.lLlecKovry o6pa:oeaHnrc KItolleBble ueHHOQTI4' KOTOpble

orpaxaror rocyAapcrBan"o,a, o6ulecreeHHble 14 uHAI4Bt4AyaJIbHble norpe6Hocrn' Srun/l o[peAenfleTc'I

cyulHocrb o6ufefi crpaTernn o6yuenur, BocnhraHht n pa3}vrTt A o6yuaroulr'rxcfl cpeAcreaun yue6uoro

npeAMera <XkrrorHq): I4syueHue rpeAMera: l) cnoco6crByer cpopvnpoeaHl4rc ecrecreeHHoHayunofi

KaprnHbl Mupa, AocT,x.eHnrc odufeft r'r SynxUraoua,'Iluofi rpaMorHocrt4' Laer Bo3MoxHocTH AJttr

CaMOpa3BHTt4t II4LIHOCT n. 2) raOCnT BKJIaA " 4Op*'pO BAHue MbltlJleHufl 14 TBopqecKnx CnoCO6HOCreil

noApocTKOB, HaBbIKOB nx caMocToflTellHOfi yue6uoil AetTejlbHOCTl't' SKCfiepHMeHTaIbHblx A

r4CCJreAOBaTerbeKl4x yn,,e"nfi, HeO6xOAun,tblx KaK B IIOBCeAHeeHOfi XHSHn ''tAK 
A B [pOSeCCHOHallHOi't

Aef,TenbHocrkr;3) arlno*"t-ao cneqnqurcofi uaylHofo MbIIIIneHHfl,3a*na'blBaer ocHoBbI ueJlocrHofo

B3rJrr,4a Ha 9AHH9TBO npHpoAbr I4 ttcIOBeKa, tBJtteTcs oTBeTcTBeHHblM 3TanoM e $opn'lupoBaHrvl

An f pacu HpeH I4fl coAep )KaHWfl lx KO JI bHOfO xll M Hq ec Ko fo oopa3o BaHI4fl ;

.[JI{ noBrlureHl{r no3HaearemHofi aKTI4BHocrI{ o6yralouluxcfl B ecrecrBeHHo-uayruoil

cnoco6nocrefi,
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ecrecrBeHHO-Hayq,Hoil rpaMoTHoCT14 rrOApocTKoB;
oTHOrXeHr.r.s K ecTecTBeHHO-HarrHbtM 3HaHI,rf,M, K
3KOJrOfr4 qecKoe o6pa3oBaH ne noApocTKo B

4) cnoco6crByer soprranpoeaHhfo r_leHHocrHofo
[p]rpoAe, K r{eJroBeKy, BHocprr ceofi ercrran e

HaseaHHlte Harlp3BneHlrr n o6yreHilr4 xarMur4 o6ecrequsarorcq cleqz$rarcofi coAepxaHr4.{
rlpeAMera' xoroprtfi flBIrflercfl neAarofHrIecKI,I aAanrl,t poBaHHbrM orpalKeHr4ena 6asoeoft HayKLr x"nauu Ha
oupe4el€uHoM srarle ed paaeuru.a. Kypc xuMvn ocHoeHofi rxKoJ,rbr opueHrupoBaH Ha ocBoeHr4e
o6yuanulnuHct ocHoB HeopfaHhLlecrofi xuurH fl HeKoropblx rroHrruit n ceepeuuh o6 orAenbHbrx
o6r"ercrax opraHuvecrcoft xzrMuv. Crplr<rypa coAepxanhs [peAMera cQopmr.rpoBaHa Ha ocHoBe
cucreMHofo rIoAXoAa K efo H3) teHI,Irc. Co4epxcaHae cKJIaAbIBaerct r43 cr4creMbr nogsttzfr o
x[MI4qecKoM 3JIeMeHTe v BelrlecrBe H cI4creMbl nolf'grvfi, o xl4Mzqecroft peaxqura. O6e grl4 crrcreMbr
crpyKTypHo opraHI4oBaHbI nO flpklHllt4rry rocJreAoBareJr6Hofo pa3BurL4fl, :naszft Ha ocHoBe
TeoperHqecKl4x flpeAcrasreuuir pa3Horo ypoBHfi: aroMHo-MoJreKyJrrpHoro Wouufl KaK ocHoBbr Bcero
ecrecTBo3HaEvfl, ypoBHt nepl4o.{aqecKoro 3aKoHa A. h. Meu4eleena KaK ocHoBHoro 3aKoHa Xr46rrr4,
YreHufl o crpoeHl4l4 aroMa I4 xl4Ml4r{ecKofi cnxsu, npeAcraBne:nuit o6 oJreKTponr4Tuqecroft 1hccorJ1rag;g{kr
BelrlecrB B pacrBopax. Teoperuuecxue 3HaHLrfl paccMarpnBarorcs Ha osHoBe 3MnupaqecKu
ilonyleHHblx 14 ocMbIcJIeHHbIX Qarcroe, pa3BllBalorc.{ nocneAoBareJrr,Ho or oAHoro }?oBH.tr K ApyfoMy,
BbrrroJrH.gr QyHrqrzz o6.ss.cHeHus u npofHo3r4poBal:afl geofictn, crpoeHz_s H soei\4oxcHocrefi
[paKTl'IqecKofo IIpl{MeHeHu.fl I'I ilo,'I}nleHufl, Ll3yrLaeMbIX BeIIIecTs Tarcas opraHu3aqur cOAepXaHr4.[
Kypca cnoco6creyer npeAcraBJIeHI4Io xl4Mr4r{ecKofi cocraer.srorqeii uayluoft niprrn", Mr4pa B loruxe ed
cucreNtuoft npupoAbl' Tena catttrna o6ecnequsaerc.rr Bo3MolrHocrb 4nx SopnaapoBaHufl, y o6yrarorqraxc.a
ueHHocrHofo orHoIIIeHI4t K Ha) {HoMy 3HaHUIO 14 MerOIaM rro3HaHl4s B HayKe. BarKro raKxe 3aMerr4T6,
r{ro ocBoeHHe colep)KaHl4.s Kypca npoHcxoAHr c rrpr4BneqeHr.{eM zsauuit r43 paHee rByr{eHHbrx KypcoB:
<Oxpyn<arcrquft uup>, <6uo,roru.q. 5-7 Knaccbt) r.r <On:nrca. 7 xnacc>>.

flawuaa o6pa:oeare ilbHaA IIporpaMMa o6ecneqhsaer ^ ycBoeHr4e yqaulr4Mr4cr naxseftuux
xIIMI{r{ecKI4x 3aKoHoB, reopufi u nouxruil; Qoprr,tr,rpyer [peAcraBneHae o poJrrr xyMr,rr4 B oKppKarouleM
MI'Ipe I4 xa3HI4 qeJIoBeKa . llpu gToM ocHoBHoe BHvMaH:ae y1Lenr'e'tcq cyr{Hocrr,r xrurMl4r{ecxux peaxqzit
I4 MeroAaM I4x ocyulecrBJleHut . O4uranr I43 ocHoBHbrx npvHl{anoB nocrpoeHl4.{ npofpaMMbr .rlBJrrerct
[IpI4HIII4[I AocryrlHocru 3xcueplzMeHT€ulbHble IaHHbre, rroJr) IeHHbIe yqaxlrzMuc , npu B6IrroJrHeHr4t4
KOJILIqECTBCHHbIX ONbITOB, NO3BOI.SIOT )^{AUIVMC' CAMOCTO,'ITCIbHO AEJIATb B6IBOAbI, BbI,,IBI,gTb
3aKoHoMepHocrl4 . llogxoglt, 3aro)KeHHble B coAepxaHue ilpofpaMMbr K)?ca, co3garor Heo6xo4urnrre
ycJloBvlfl Arq cucreMHofo ycBoeHvfl, ylau\vMr4cq ocHoB HayKu, 4lr o6ecneqeHufl, pa3Br4Baloqero u
BocnlrrblBaroqefo Bo3Aei4crsufl. o1yteuut Ha Jrr{r{Hocrb }'qaqefoc.a . @oplrrzpyeMbre 3HaHufl 10r}11116r
crarb ocHoBoft cucreulr y6ex4euufi ulrorruuKa, rIeHTpaJrbHbrM.rr4poM erc HalqHoro MHpoBo33peHvrs, .

Ileqg r,r oto6ennocrr.r rc3yqeHufl yqe6uoro rpeAMera
K HanpaeleHurc [epBocreneHHofi 3HaqaMocrr4 npn peaJlu3atryu o6pa3oBareJtbHbrx tpyHrcqnfi

[peAMera <Xilntzq) rpaAl4t-lt4oHHo orHocrr $oprurapoeaune slaluit ocHoB xnMt4qecKoil Hayru rcarc

o6lacru coBpeMeHHofo ecrecrBo3HaHHfl, npaKTHLrecKoft 4elrelsHocru qeJ'roBeKa 14 KaK oAHoro 23
KoMIIoHeHron ntuponot1 Kynbrypbt. 3aha,ra [peAMera cocror4r a $opnanpoBaHVu ctrcreMbr xr4Mr4qecK]rx
suaHuia - eaxFleiiuHx Qaxroe, noHirufi, 3aKoHoB H TeopernqecKUX noloxeHufi, AocrynHbrx
o6o6uleHrail MlrpoBo33peHr{ecKofo xapaKTepa, .rr3brKa HayKH, zsagui,t o Ha)^-rHbrx MeroAax vs.'treHufl
BeulecrB t4 xfiMnqecKl4x peaKrrnfi, a raoKe n SopvupoBaHrn v pasBtluv yr'leuufi n cnoco6oe
Ae.tITeJII'HocTI4, CB.s3aHHbIX C flnaHvpoBaHVeM, ua6lrc4enzeu u npoBeAeHI4eM XLIMuqecKorO
3KcnepHMeHTa, coonro4eHnev npaBHJr 6egonacHoro o6parqenr,rr c BerlecrBaMH B rroBceAHeeHoil
x(I43HI4. Haptgy c 3TaM IIeJII4 t43)qeHuf, rrpeAMera B nporpaMMe yroqHeHbr r{ cKoppeKrrrpoBaHbr c
yu0rou HoBbIX lpnophreroB B cucr€Me ocHoBHoro o6ulero o6pasoaauur. Cero4Ha n o6pa-:osaHnz
oco6o :uaquuoft rpuauadrc.a HarrpaBneHHocrr o6yleHr4fl Ha pasBurr4e 14 caMopa3Bzrve fiil.uHocrr4,

Qopvraponauue ed uHTenJIeKra w o6urcit KyJrbrypbr. O6yueune yMeHuro yvu'rbcfl H npoAoJrlrars cso€
o6pa:onauue caMocro.f,TeJrbHo craHoBr4Tcr oAnoft ug saxnefturax Synxqzft yre6urx npeAMeroB.

B cessn c 3Tr4M [pr4 r,r3yqeHurd npeAMera B ocHoauoft urrole AoMuHr4pyrou{ee 3HaqeHHe
npuo6perr.r raKrze ueJru, KaK:
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. SopMnpo-BaHHe uHTerreKTyaJrbHo pa3Bhrofi rnqHocrl4, roroBoil K caMoo6pa3oBaHhlo,

corpyAHuqecrBy, caMocrosreJrbHoMy npl{Hsrl4lo pelxeHIaft, cnoco6Hofi aAanu4poBarbcfl r< 6rrcrpo

MeHfl rcUIhMct ycJlo BHtM )Kl43H14;

. HanpaBJreHHocrb b6yreHux Ha cucreManrqecKoe npzo6uqeune flaurl4xc{ K caMocrosrelrsoft

Iro3HaBareJlruoft 4egeJlbHocrr4, HafrHbrM MeroAaM rIo3HaHHt, $opulipytoull4M MorI{Ba\vw v pa3BHTI4e

cnoco6nocrefi r xnltuu;
. o6ecneqeHne ycloeuil, cnoco6creyloulrix npno6pereunrc o6yuarcrqurranca onblra

paauoo6pa:nofi AegreJlbHocrl,r, rro3HaHIrr Lr caMolto3HaHI4.tI, KrloqeBbIX HaBbIKoB (xlrouenrx

KOMneTeHIInfi), Utyleroull4x yHI{BepCaJIbHOe 3HarIeHUe AnS pa3nI4qHbIX BI'IAOB Ae'flTeJIbHOCTI4;

. $opnrnponaHr4e yN{eHr{it o1'sxcnxrb r4 orIeHHBaTb sBJIeHI4fl oKpy)KaIotUefo MI4pa Ha ocHoBaHI'I[

gHaHHfi [r onblTa, rtonfleHHblx IIpu v3YreHvL4xttMkrr4;
, {opvrvpoBaHue y o6yuarculnxcr fyMaHHcrI4rIecKHX orsoureuuft. noHI4MaHut qeHHocrl4

x'Mr4rrecKuxznas,ui.t 4l.a errpa6orKr,r 3Konorr{qecKu qelecoo6pa3Hofo rIoBeAeHI'l.s n 6sITy rz rpy4oeofi

.4erreJIbHoCrI{ B UeJltX coxpaHeHl4t cBoefo 3AopoBbt 14 oKppxa}ou1efi nprzpoAsofi cpeAlr;

. pa3BI4Tr4e Morr.rBarIHI4 rc o6yueHuro, cnoco6uocrefi rc caMoKoHTpoJIto 14 caMoBocIrI4TaHI'Iro Ha

ocHoBe ycBoeHufl o6ule.reroeeqecKux qeHuocrefi, foroBHocrll K oco3HaHHor,,ty nu6opy npo$unr rz

HarrpaBrIeHHocrI,I AaJlbHefiruero o6yleunr. '

Mecro yqe6Horo rpeAMera (XuMufl) B yqe6HoM nJraHe

B cucreue o6qero o6p*ouu""s. <<Xuvux>) npl't:HaHa o6qsarerrHsltr,t yre6uuM rlpeAMeroM'

roroprrfi BXqAHT B cocraB npeAMerHoit. ollacru <EcrecrseHHo-HayqHble rlpeAMeru>' Vqe6nsrrtl

rrJraHoMUae€r43yrreHr4eoTBeAeHo136yre6HrrxqacoB-no2\SHe.qeJIIoe8z9ruaccax
COOTBCTCTBCH HO.

Co4epxanlre o6pa3oBaHufl no roAaM o6yueuun
(npaxruuecKaf qacTb yti6"oto coAep6aHl4q npeAMera yavneHa MaTepqanbHo texuuqecxofr

lazoit rIeHTpa <Toqra pocTa), Hcrronb3yeMoro AJr{ peaLlif€L\ktv o6pasonareJlsHblx [porpaMM B paMKax

npenoAaBaH un xuvuw)
8 KUACC 2022/2023 Yqeduutir zo0

Beedenue
gro r,r3fraer xr46krs. llpocrue r4 cJro)r{Hbre BerlecrBa. Csoficrea BeurecrB. Xuuuqecruft

SJreMeHT. @oprrilrr cyuIecTBOB AHVfl Xl4MTqecKofo 3JIeMeHTa. Xulrnqecxze 'flBJIeHI4{' IIX OTJII4qI4e OT

QU:uUeCrux gSneulh. ,II,OCruXCeHn fl xAMvtL4 A IIx [paBnIbHOe nCnOJIb3OBaHI4e' I4Cropwt

Bo3HhKHoBe HVfl 14 pa3Burtrtfl xgtr,tdu. Poll oreqecrBeHHblx yqeHblx B craHoBJIeHvLt4 xvMr4rrecroft HayKI{'

Ocsonsue aaoorr"i xumuu. O6'lee gHailotntcreo co crpyKrypofi neprao4uqecrofi ra6luqlt: nepl{oAbl I4

fp).rr[br. Ta6tuUa A.V. MeirAeleesa KaK cllpaBoqHoe iioco6rae Anfl non]^IeHl4q ceeAeHufr o

xI4MHr-recKI4X SIeMgHTaX. o6osHaqeHl4e xEMHqecKI4x gJIeMeHTOB. llpoacxoxAeuue Hazsauuii

xr,rMrrqecKr4x 3JreMeHTOS. Ta6rraqa Meu4eleena KaK CnpaBoqHoe noco6ue Ant non) {eura.a cne4eHuft o

xr4Mur-recKr4x oreMeHrax. Xzuraqeqcaa $opruyra, uHneKc, roerp0raql4eHT: 3anI'IcI4 u qreHl{e tpopuyl'

Macca aroMoB a MoneKyn. Orsocure rrbHafl aroMHar Macca. OrHocu'relbHat MoJleKynrpEafl Macca'

Pacqer NraccOsofi IoII4 XI4MI4qecKOfo 3JIeMeHTa no' $optr'lyle BeIIIecTBa'

A mo a u xuM uq e c Kux 3 lx eJw eH mo B

fJ,ora:arelrcrBa cJrox(Hocrl{ cTpoeHl4q aToMoB. onrtrrt Peaep$opaa' lhauerapHa's MoAeJIb

CTpoeHU-g aTOMoB. XapanrepUCTI4Ka H)'I{JIOHOB' B:auNlOCe'fllr nogglafi: IIpOTOH' UefitpOU' MaCCOBOe

r{t4cJto. coepeveHUoe OnpeAeneHI,Ie norulTvlt <<x1rwTq,ecxufi 3JIeMeHT))' wweuegus'' npozcxoAfluue c

qI.ICJIOM IrpoToHoB, 3neKTpoHoB U HefirpouoB B COCTaBe aToMoB Xl',IMI4qecKI',IX SJIeMeHTOS' I4gotonrt', rar

pa3HOBr4AHOCT6 aroMoB OAHOTO 3JIeMeHTa. Xapaxrepucrl4Ka 3JIeKTpOHOB' c'rpoeuue 3JIeKTpOHH6IX

o6o,roqer aToMOB 3IIeMeHTOB. IJourrue o 3aBepIIeHHOM 14 He3aBepIIIeHHOM SJIeKTpOHHbIX

(suepreruuecnnx) yponHqx. Pacno,'loxeH14e 3IeKTpOHOB Ha 3HepfeTl4r{ecKux ypoBHtx' aToMbI MeTaJLtoB

r4 HeMeTaIJIOe. lrloHtr IroJro)Ic4TeIbHble u oTp14IIaTenbHste. floHsTI4e I4OHa' I'louut' o6pa:onannlte

aTOMaMI4 MeTat''toB 14 H.M.TaJIJIOB. llOngrUi O6 UOgsOfi CB-tl3I{' CXeMbI O6paSOnaHn{ I4OHH'IX

ioeArasenrafi. cxenu o6pasorauur MoneKyn. 3:renrpoHnbre 14 crpyKTypHble $opiraynH" KosareHrHas
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noJ'ltpHat h HenoJlipHat xHMflqecKHe cBt3H. Cxenasr o6pa:onaHar MoneKyJr coeAr4HeHnft (HCI, HzO,NH: a ap'). 3irercrpoHHble I4 crpyKrypnrre $oplryn"r. Cr,"*u, o6pa:oeaHz.rr AByxaroMHbrx MoJreKyJr
BoAopoAa' xJlopa' cepbt, tBora u 4p. 3,rercrpoHHble H crpyKTypulre Sopnaylsr. KparHocrs xunrnqecrofi
cB'f,3l4. Ilon.srae o MeraJlJll4qecxoil cBfl3r4. Eguual npupora xr4Mar{ecKoit csszu. I_loH.srue o6 arou-
HoHax' llou.srue o6 o6o6rqecrBJIeHHbIX 3neKrpoHax. Buloluesue lmpaxHeHzfi, rroAforoBKa K
KoHrponbHoii pa6ore.

[fpocmue eeulecmnu
XaparcrepncrHKa rIoJIo)KeHI4s 3JIOMeHToB-MeraJrJroB 14 HeN{era.nJroe a llepuo4a.recrcoft cr4creMe.

Crpoeuue I4x aroMoB. olagu'Iecxue csoficrea MerarrJroB n HeMerarrJroB - rrpocrbrx Berr{ecre. pacqer
orHocllrerbHoft volexy,rrpuoft Maccbr (nosropeune). Aruorponr4s, Ha rrpr4Mepe oJroBa, $ocQopa,KncnopoAa u yrnepoAa. KoluqecrBo BeurearBa v eAr.rHrrrlrr efo H3MepeHH-s: Morb, MLrJrJrr.rMoJrr,,
KI4JIOMOJIb. llocrosunar Anora4po. Pac'{er MoJleKyn.f,pHrrx Macc BeulecrB llo ux xr4Ml4qecKr4M
Sopuy,rarvr. Mz,uzltolsp:nafl I4 KI4JIoMoJIflpHafl Maccbr. BrrnorHesue ylpaxHeHuk c ucnoyb3oBaHr4eM
noluruft ([ocro.f,HHaq Anoragpo>, (KoJII4r{ecrBo BeurecrBa), ((Macca)), (Mon.flpHat Macca).
06o6rqenze 14 3aKpe[neH'4e 3HaHI4ft no renre <<Ko:rnqecrBo BelrlecrBa)), perxeHr4e sKcnepI4MeHTaJTbHbrx
3aAaq. llongrue o Mon.spHoM o6teue fa3oB. HopnaalrHue ycJroBr4r. Mullun,1on.apurrfi 14

Kl4noMorqpsrtfi o6reu. Brtnolnenae ylpa)KHetmfi c ucrroJrmoBaHlreM noHrrufi <<vtolspnrrfi o6:neu>,(KotluqecrBo BeIuecrBD)' (Macca)), ((MoJItpHafl Macca>>, O6o6IqeHue 14 3aKpenJIeHI4e gHauuft Ha reMy
<Morapulrft o6leu fa3oB)), pelxeHl4e gKcrlepr4MeHTaJrbHrrx 3aAar{. O6o6qeHue a cucreM ar43ar\ufl
zua:Hui't. Perueuae 3aAaq u ynpaNueuufi c zclroJrb3oBaHueM non.srufi ((Korr4r{ecrBo BeqecrBa),
(MontpHa.s Macca), <uo,r.aputrfi o6teu>, (nocrof,HHa.fl ABofarpo).

Co e d uue u un x urt4 uq e cKux ?n erteH mo B
floHsrae o crerleHl4 oKI4cJIeHnt. Onpe4ereune cre[eHr4 oKhci,reHar no Qopvynana coe4aueHufi.

CoctasreFIl4e $opuyn 6zuapHrtx coerr4HeHHi't, oluluit croco6 r4x Ha3BaHr4ft. Oxcralrr. Cocras,,reHr4e Hx
Sopn'ry,r u Hazsauuil Pacqerrt no QopnaynaM. Cocras 14 Ha3BaHus, ocuoeaHr4ft, ux KJraccvt$uxagut.
Pacqersl no $oprr,ty,raM ocHoBaHnft. flpe4craBurerru: NaOH, KOH, Ca(OH)2 pacqerg no $opny,ran
ocHosaHlaft. Cocrae v Ha3BaHLrfl, KI4cJtor, ux r,raccusuKar\1rfl. Pacqerlr no {opnynana nr"nor.
flpe4cranureJll4 KI4crIor. Pacqeru no SoprraynaM Kr4cJror. Cocrae v Ha3BaHvrfl colefi. pacqeru no
Qopnynarr,r colefi. llpegcraeure:ru corefi: NaCI, CaCOr, Cat(PO4)2. pacqerrr no $opr'ryrau coreft.
flponepovuat pa6ota [o ocHoBHrIM KJIaccaM HeopraHuqecKr4x BeurecrB. Pac.rerrl no $opuy:rau
ocHoBH6IX KJIaccoB HeopfaHl4qecKl4x BeIIIecrB. ArrlQorepurre Lr Kpr4 crarnr4qecKr4e BeqecrBa.
Kpucra,uuqecKue penerKkt. flourrus. o Mex(MoJreKynspHoM n:auuo4eftcreuz u uorexy:upuofi
Kpncrarnl4qecrcoft perrerKe. CBoftcrea BeIIIecrB c grI4M TIztroM peruerKr,r. Ceoftcraa BerrlecrB c pa3HbrM
TI4IIOM Kpl4crarnuqecKHx pelleroK, I4x npl4HaAnelKHocrb K pa3H6IM KJraccaM coeAr4HeHr4fi. Bsaur4ocs_ssu
TI'IIIOB Kptrcrannl4r{ecKlix peu-erok v Bt4IoB xvMar{ecKoitt csgzu. lloH-srz.fl o r{IacroM BerrlecrBe u cMecv,
r4x ornr4qvfl,. llpulrepu xItrIKI4x rz rasoo6pa3Hbrx cMeceii. Cloco6sr pa3reneHr4.f, cnaeceft. lloH.srra.fl o
Ao,'IIl KoMIIoHeHTa cMecH. Buquc,tesue ee B cMect4 r4 pacr{er Maccbr uwr o6reva tseulecrBa B cMecr4 no
efo AoJIe. Peureuue 3a\aq. u ynpall(Heuuit ua pacqer 4ola (vaccoeofi arrz o6'setrnofi) 14 HaxolKAeHr4e
Maccbr (o6reua) KoMnoHeHTa cMecu. Brrnoluesue ynpa)KHeHufi u peneuve 3araq,

Llsue ueu un, np o ucxo dn u4 ue c B e u4e c m6 aMu
Cnoco6lt or{I4crKI4 BeurecrB, ocHoBaHHbre Ha ux Sn:uvecrux csoficreax. Oqucrra nur:resofi

BoAbI, flepercHKa ueSrrz. lloHguae o xI4MIzqecKux'flBlreHLrflx, L{x orrrrfiqne or $usuqecKl4x. llpu:uarcu u
ycJloBI,lt nporeKaHl4t xHMLIrIecKr4x peaxqufi. Peaxqua ropeHr4r. KorzqecreeHHa.f, cropoHa xr,rMHsecKr4x
peaxquft B cBere )qesus o6 aroMax I4 MoneKynax. 3saqeuue 3axoHa coxpaHeHrrr Maccbr oerqecra. po,rr
M.B. JlouoHocoBa u [. fiamroHa B orKpblTr4Lr 14 yrBep]KAeHuu 3aKoHa coxpaHeHr4s Maccbr BeulecrB.
floH.srne o xaMvqecKoM ypaBHeHrzJ4 KaK o6 yc:roeuoit zanucu xrzMilqecKofi pearquu c rroMour6ro
xLIMlIqecKI4x Sopntyl. 3naqeHIae I4HAeKcoB u r<os$$nqr4eHToB. CocrasreHr4e ypaBHeHr4fi xuuuqecxzx
pearqrzft. Penresue 3alaq Ha HaxolltAeHue Konr4rrecrBa, Maccbl ulu o6rewta [poAyKTa peaKllr4t4 rlo
KoruqecrBy, Macce aln ooteuy I4cxoAHofo BelrlecrBa. Te Ne pacr{erbl, Ho c aclloJrb3oBaHrreM [oHsrr4g
(AoJIt) (ucxo4Hoe BelrlgcrBo .qaHo B BuXe pacrBopa saAaHHoft KoHrleHTparlrrr4 vnv coAeprrr4T
onpeleneHHyro Aonlo npzrraeceil). PerueHue 3Kcrrepr.rMeHraJr6H6rx 3al.aq,3aKpenneHrre z]Ha:fluit rro reMe
<XnvrqecrcHe ypaBHeHnx>. CyulHocrb peaKqwfi pasnoxelr4fl u cocraBJreHne ypaBHeHr4fi peawluir,
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t. ,.

npoAenaHHbrx yqnre,reM. IloHrrne o cKopocrl4 xr4MnqecKhx peaKqvh. Karanrcaropblr $epueurrt'

CyrUuoCrt pearcUufi coeAI,IHeHI{fl. Cocrae,'IeHI'le ypanHeHnfi pearcqnft, IIpoAenaHHblX }^II'lTeneM'

Cyurnocto pearrlr.ril 3aMeueHnfl. Cocras,leHHe ypaBHeunff peaxr1nil, npo4elaHHblx yt{l4Tenena. Pa.4

aKTI4BHOCTI4 MeraJrJroB, eto'I4c[oJIb3OBaHr4e Ant [pofHo3l4pOBaHI4,q BO3MO]KHOCTI4 npOTeKaHUr pearu1ufi

MexAy MeraJrJraMr,r u pacrBopaMr4 Kr4cnor. Pearqun BbIrecHeHI'It oAHIIX MeratIJIoB I43 pacrBopoB I'IX

colefr Ap),rr4Mr{ *.runnutt. Cyutnocrs peaxqufi o6iuesa. Cocras;1eHue ypanueuufi peaxqufi,

npoAerraHHblx yquTeltent. Pearqnu uefirpanra:aqt,tu' YcIosHt reqeHhq pearqufi MexAy pacrBopaMg

n"rnor, rqenoueft v colefi Ao KoHUa. Tunu XI4MI'IqecKI4x pearcqufi (no lpllsuaKy (<9ucno I4 cocraB

r4cxoAHbrx BeulecrB 14 rrpoAyKTOB peaKIIHI4>) na [pLIMepe ceoficrs BOIbI. Pearqu's pa3noxeHl'Is -
3reKTpOnI,I3 BoAbI. PearcIlnu COeAI'IHeHI{t - sgal4N{OAeficrsue BOA6I c OKCI4AaMU MeTaJInOB V

HeMerarJroB. flouxrue (frzApoKcr4Au>. Pearqur4 3aMeuleHl4fl - B3al4Moleficrsue BoAbI c uIerorIHbIMI'I n

UIeror.rHo3eMeJIbHbtMI{ tarunnut". Pearqltu o6ueua (na nprauepe flIApoJII43a cynlSara ailIoMuHItfl V

rcap6raga r<a:Ibqux). Peuresue 3aftaq r4 ynpa)KHeHufi. llo4roroBKa K KoHrpolrsoft pa6ore'

II p o c me fi ut ue o n ep u 4u u c 6 e a&cms uu u (xuu uq e c xu ti n p a xm u xy a )
llpaarala ,arrn"or 6esonacuocrl4 IIpH o6paqeHula C la6oparOpHblM o6opy4onaul4eM, IIpH

pa6ore e xa6r4Frere xvMrrzt.3narorr4creo c ra6oparopHblM o6opygonauueN'r. (Dt4:u'{ecKl{e 14 xI4MI'IqecKlle

peaKrlr4h rrpr4 fopeHr,rn cBer{H. KaqecteeHHUft cocran IOqBbI. cpeaa [orIBeHHOrO pacrBopa' Ana:rus

uoau,. flpoepauHocTb BOAbr. flpuauarcu xI,IMHqecKnx pearcqufi: BbIAeJIeHI{e ra3a' BbIIlaIeHI4e OcaAKa'

u3MeHeHr.re uBera BeulecrB. KaqecreeHHbre peaKr{r4r4. flpnroroeJleHl'{e pacrBopa caxapa a pacqer efo

N,raccosofr Aonu B PacrBope'
pacmaopettue. Pacmeoptt. Peax4uu uoHHozo odMeug.. OxucnumenbHo-BoccmaHogumeilbHue

DCOKLTI,IU

Pacraoprt. @uguqecrcag kI XI'IMI'IqecKafl, TeOpLrfl pacrBopoB' Tenrtoerle frBITeHvs' ilpL1

pacrBopeHr{r{. 
- 

fugparu u KpI4CTaJIJIOTI'IApaTrI, KpI4CTannI',I3aIII4OHHafl BOAa' Hacnuleuurre',

HeHacbIUeHHbIe, nepecbIIIIeHHbIe pacrBopbl. Xoporuo pacrBopl4Mble' ManopacTBopl4Mble v

IlpaKTr]qecKr4 HepacrBopuMbre BeulecrBa. 3:renrpoluft,I 14 He3JIeKTpOJII4TbI' 3lexrpolizTl4qecKas

AHCCOrIr4aqkrfl vt acaoqtar\vrl. Mexasugu AI4CCOuUaIInU BeUIeCTB c pa3nI4qHbIM rl4noM cBfl3Ll' creneHr

3neKTponHrraqecxoft Ar4ccoqvaquu. Cutt usre u crla6rre oJIeKTponI4Tu, SneKrpoJrI4TbI 14 HesJIeKrpoJII{rbI'

MeXaUz:l,t /IL\CCOlrya\VVr BeUIeCTB C pa3nI4qHbIM TI4IIOM CBfl3L]. CreneUr 3neKTpOnI'ITU'{eCrOft

Ar4CCOrIUaquu. cnlsnrre u cla6u" ,nantponuru' I4orut. csoficrea lIoHoB' Knaccu$unalll4q I4OHOB I]O

cocTaBy (upocrrre fl cJro)KHbIe), no rap.agy (rarraouu 14 aHI4OHbl), no HaIUqurc so'4HOfi O6Oloqru

(rr44porrapoBaHge lr HefvAporuponaHne). ocHosHlte ilo;1o)KeHl4q T3[' PearIII4I'{ B BoAHrIX pacrBopax

3neKrponI,ITOe. Heo6parr*uta u o6paruvue peaKUI4h' Monercyl'apHoe u PIoHHoe ypaBHeHI4e pearquil'

peaxuun uoHHoro o6*"nu. PearrMra uefirpalu:aquu. Kncloru. l4x rclaccu$urcauut ro pa3nhqHblM

rrpr43HaKaM. onpegeleul{e KIICJIOT KaK SJIeKTpOII4TOB, I]X A}icaoul4alryn' Bsavn,toAeficreue KI'IoJIOT C

r\4eraJrJraMlr, ycnoBr{.fl TeqeH}rfl. 3rl4x pearqnfi. Slexrpoxt'lMIaqecrufi pflA Ha[IpqxeHu's MeraIJIoB'

BganuoAe[cTBue KLI'JI.T C oKcl4AaMI'I M'TaJIJIOB 14 OcHoBaHUfrMv' PearuIura uefirpaat'saquu'

BsaunaoAeilcTB'e KrrcJror c coJIsMI4. 3anucl ypanneuufi peanqnfi (r'rolercylrpHblx I4 UOHUrtx) c

trcrrojr63oBaHr4eM 'ra6luqrr pacrBopI4MOCrH. onpegeleuue ocHoeaHl4fi KaK SJIeKTpOJII4TOB' ux

Ar4Ccoquauuq. KraccuQuraqzx ocuosaHl4fi IIO pa3nI4qHbIM IIplI3HaKaN',l' BsaulaoAeficreue ocHosaHl4fr C

Kr4cJroraM' (nonropenue). BsauuoAeficreue qeroqefi c coJrrMrr (pa6ora c'ra6nuqefi pacrBopr4Mocmr) v

oKct4AaMr4 HeMeTaJTJIOB. Pa:loxtegue Hepacrnoputt'tux ocHoeaHl4ft' cocrae oKcl4'{oB' vlx

nnacc,u6unarluq. ceoficTBa KI4CJIOTHbIX I4 OCHOBHbIX OKCI',IAOB' onpe4elenue colefi KaK SneKrpoJII'ITOB'

t{x Ar4CCOrIr4arIus. Klaccu$nrcaqrar colefi. BSau\aoAeftaTBLIe Coleft c MeTaJIJIaMu' oco6euuocTl4 3Tt4X

peaKuHfr H B3ar{MoAeficTsue colefi c coJI-flMI4 (pa6ora c ra6luqefi pacTBopl4Moc'r:u)' Bsaunaogeffcrnue

coreft c Kr4CJrOTaMu r4 rlenoqanu (norropeuue). rlon.s'.re o feHerr4qecxoft cegsr4 r4 feHerr{qecKr4x prAax

MeTaJIJIoB 14 HeMe',.uJIJIoe. Pa3.;1uqtor" np""urcu xlaccu$ vKaliz:ll xI4MI4qecKHx peaxqufi' Onpe4eleHue

creneuefi oKUCIeHU.s 3JIeMeHTOB, O6pa:yorlrax Bell{ecTBa pa3nHqHbIX KJIaocoB' Peaxuutz oBP'

floHqrue o6 orcnclaTeJle 14 BOCCTaHOBl4Teiqe, oKI',lC ileHVU I'I BOCCTaHOBJI.HI',III' Peueuue pacrleTHblx

3aAaq Iro ypaBHeHutM, XapaKTepI{3}TOIIII4M Ceoftcrsa ocHoBHbIX Kr'IaccoB COeAI4HeHI4fi' H ebInolHeHl4e

ocHoBHbrx KJraccoB coeAr4HeHI,Ifi :roro nilaHa Ha feHeTllrlecKyto cBq3b' lloArorosra K KOHTpOlrgoft

pa6ore. I4rorosas KoHrponbHax pa6ora'
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9 RJIACC 2022/2023 yqeduurt zod
Odu4an xapawmepucmuKa xuMuqecKux eneuenmoe (4 u).
Crpoeuue aroMa, xapaKTep [pocrofo BeurecrBa; cpaBHeHr4e ceoiicre flpocrofo BerrlecrBa co

ceoficrsar4l4 npocrblx BeIIrecrB, o6pa:oeauubrx coceAHuMH rro nepuoAy u noAfpyfiile 3JreMeHTaMa;
cocraB I,l xapaKTep Bblcuefo oKclrAa, fr4ApoKcr4Aa; cocraB Jrerf{efo BoAopoAHofo coeAr4Hesux (Ins
Heuera,ua). Csoficrsa 3iIeKTporHToB B cBere T3{. feHernqecKr4e prAbt MerarJra H HeMerarJla.
Canaocroqrerblnas. pa6ora c fIarII4MI4cr. 3arcpeueHr4e Marepnara. lloHsrr4e o nepexoAHbrx gJreMeHrax.
Au$orepuocrt. leHerla'{ecKzfi ptrA nepexoAHofo sJreMeHra. llepuo4uuecrczft garoH uflepuoguqecKas
cr4creMa, crpoeHr4e aroMa. 3naqeHue lI3 u lIC.

Mentcmnu (14 u)
XapaxrepacruKa noroxeHHt SJTeMeHToB-Mera,'rJroB e ilepao4n.iecKofi cucreMe. CrpoeHue

aroMoB MeranJIoB. MerallzqecKue KplIcrarJluqecKr,re peuerKH. Merar,'ruqecKas xuMvrtecKat cB.s3b.
Xaparrepncrura o6qax xI4MrIr{ecKHX ceoficrs MerauoB Ha ocHoBaHHI4 Ltx rroJIo}KeHr4s ts

sneKrpoxt4 MrrqecKoM pfl/'y uanp.axeunfr B cBere npegcraueHuft o6 orrrcJrr{reJrbHo-
BoccraHoBI4reJIbHbIX peaKIII4{x. Cantopo4uue MeraJrJrbr t4 ocHoBHbre coeAr4HeHr4.rr MeraJrJroB B rrpr.rpoAe.
BaNsefturue pyAbl. llorurue o MeraJrJrprukr Lr €e pa3HoBrrAHocr.rrx: rlrpo-, rr4Apo-,
3JleKTpoMerannyprurkr. Kopposrax MeraJIJIoB. Cnoco6rr 3arrlr4Tbr MeraJrJroB or Koppo3utt. Oco6eusocru
Sra:uuecxnx u xnMwreucux ceoftcrB IrIeJIorrHbx MerturJros. BarxHefiurue coeAuHeH14;r uleJror{Hbrx
MeratlJloB: IqeJloqu, conl4; I4x croftcrsa 14 npr4MeHeHue. O6qa-a xapaKTepzcrl4Ka MeraJr:roa nropofi
fp)illrlbl rraeHofi noAfp)irlnbl, ocHoBHbIe Suauuecrae 14 xuMr4rrecKr.re csoiicrsa rleJroqHo3eMeJrbH6rx
MerarJtoB, BaNueftiuue coeAI4HeHus Ca e1 Mg, r4x rrprrMeHeuue. Pom Karbrlr4q v Matlprfl B )Kr{Bbrx
opraHl43Max. Crpoeuue aroMa, Qn:zvecxue v xLrMkrsecKr{e ceoftcrea. llpuiueueune ailroMuHvrfl.
CoeAuHeHnt aJIToMI,IHLIq - oKcI4Abr r4 fl4rpoKcvrrbr, ux anasorepHocrb. Baxuefiurze coJla aJrroMnHr4t.
3arcpenleHll'e u cucreMarv3arlr4r :sanafi- no fJraBe nepnofi: o6lla.s xapaKTepr4crr,rKa MeraJrJIoB,
xuMI4r{ecKue csoifcrea MeranrloB. Pemegne 3Kcrlepr4MeHTaJrbHbrx 3aAaq, perxeHve ypanHeurafi.
CrpoeHue aroMa xene3a. @zsuqecrcue v xvMt4rrecKue ceoftcrsa. flprzveueHue xene3a. CoeguHeuu.a
x(eJle3a ll n xeresa lII, feuernqecKae p.flAbr. KaHecrseuHbre peaKur.rr4 Ha r4oHbr xeJre3a.

Caoilcmuu Menx&rJ,tos u ux coeduttettuii (xuuuaecxuil npaxmuxy,u)(3 u).
PeureHue IleloqeK xI4MuqecKpIX npeBpar{esuft no Bapr,raHraM. Iloaropeuue Ha rrpaKTr{Ke

xI,IMlIiIecKHx csoficre MeranJroB. 3arpenleuue zuasuit rto pacno3HaBaHl4ro r4 noJrf{eHr4[o BeulecrB,
3aKperrneHr{e gsanaft no xaM}.rqecxuM csoft crBaM BerrlecrB.

Heuemmnu (26 a)
floloxenue HeMeraJIJIoB g flepuolzqecxofi cr4creMe, oco6euuocu.r crpoeHr4r ux arolaon. Pagu

30. KpucraJIJIHqecKoe cTpoeHne HeMerai'rJroB - npocrrrx BerrlecrB. Ar.norponuq. OsoH. Cocrae
Bo3Alxa. (Dust4.{ecKlae ceoftcrga HeMeraJIJIoB. OrgocureJlluocrb nogsrui't ((MeraJrJr) r4 (HeMeraJrJr).

Xnn,luqecnue ceoftcrea HeMerzurJroB. Orcr.rcrvreJI[,HbIe csoftcrea: e:auuogeftc'ltsuc o MerairrJraMLl,

BOAOpOAOM, MeHee SneKTpOOTpI4IIaTeJIbH6IMU MeTa,rrJraMr{, HeKOTOpblM14 CJIOX(HbrM14 BeIIIeCTBaMr4.

BoccraHosureJlbHble csoftcraa HeMeraJIJIoB B peaKlllzgx c KucnopoAoM, cJloxHrrMrr BeII{ecrBaMr4-
oKHcJIHTen{uz. Marcpo3JreMeHTbr r4 Mr4Kpo3neMeHTbr. Porr rruxpo3JleMeHToB B xrrtHeAe{TeJrbHocrlr
pacteuuit, xl4BorHbrx rr qeJroBexa. OpranuuecKue Berrlecrga: 6erKvr, )Knpbr, yfneBoAbr. @epueuru.
Burauusu. fop;uoHrt. iloroxesne e flepuo4uvecrcofi cr4creMe A. 14. MeHaereeBa. CrpoeHue aroMa Ir
Monexynbr. @u:uqecxne H xr4MrzrrecKr4e csoftcrsa BoropoAa, efo rron) IeHue v [pr.rMeHeHl4e. O6rqas
xapaKTepr4crr4Ka faJrofeuon. CrpoeHr4e aroMoB raJroreHoB, cre[eH14 r4x oKr4cJ]eHur. CrpoeHlre MoneKyn
fatroreHoB. fa,roresrr - flpocrbre BeilIecrBa. 3arcoHonaepHocrn B r43MeHeHHr4 ax xr4Mr4qecKr4x H

$u:uuecrux ceoiicre B 3aBr4crrMocrr4 or yBenr4qeHr4r nop{AKoBofo HoMepa xr{MrzqecKofo 3neMeHra.
Kparrcue cBeAeHr{{ o xJrope, 6pone, zo4e, Srope. floryreHue xJlopoBoAopo4a. XnopoBoAopoA B

rrpr4poAe. Xlopoeo4opoA 14 aoilflHafl KvcJrora. Xropu.qu, r.rx [pr.rMeHeHze B HapoAHoM xog.silsree.
flolyreuue raJrofeHoB MeroIoM oneKTpoJrrr3a. EaolorzqecKoe 3HaqeHr4e faJrofeHoB Lr ux coegrrsesufi.
llpuueueuue faJrofeHon. CrpoeHue aroMa Kr4cnopoAa. A.nlorponut Kr4cnopoAa. Xapaxrepucrr4Ka
xr,rMr{r{ecKr4x ceoficre KzcnopoAa B cBere ilpeAcraBneuuit o6 OBP. llpzvteHeHl4e Kl4cnopoAa. CrpoeHrze

aroN4a cepsr. An,rorpon!{s. @uguqecrcre csoftcraa pon6uuecr<oii cepr'1. Xaparcrepncrt4Ka xHMHqecKI4x



I,

cBorcrB cepbr B cBere npeAcraBreHnfi 06 OBP. BaxHefirune coeAnHeHht cepbl: cqpoBoAopoA,

cynbSr4AbI, oKc1IAEI, cepHHcTas KI4cJIoTa, cynbSI'IrbI; 14X cBoitcrBa, IIon)ruIeHI4e v npI4MeHeHIIe'

PaS6ae,leuHag H KOHUeHTpl4pOBaHHatr OepHat KnCJlOTa, ee CBOfiCTBa' nOlyqeH14e n np1,1MeHeHile'

Peanqnu B3ar4MOAefiCTBr4f c cepHoft KI4CnoTofi. crpoeuue aroMoB a3ora. crpoeuue MoneKynbl a3ora'

onsnqecrpre H x,Mr4qecKne cBoficrBa a3ora B cBere npeAcraBneHl4ft 06 oBP. C'rpoeuue MoneKynbl

aMMHaKa. (Dn:uqeCfUe CBOfrCTBa, nO,Tf{eHHe, CO6}IpaHh9, pacIIO3HaBaHI4e aMMI4aKa' XnVuqeCrUe

CBOICTBa aMMnaKa: BOCCTaHOBl,tTeJlbHble fi O6pa3OBaHne hOHa aMMOHl4fl nO AOHOpHO-aKIIg[TOpHOMy

MeXaHI43My. COIU aMMOHI4fl: COCTaB, IIOJIfISHI49' SU:UUeCfue U XI4MI4q9CKI4g CBOfiCTBa'

fipe.4cranrlrenu. llpr{MeHeHl4e B HapoAHOM Xo3-flficrBe. orcuArt a3oTa. AsorHas,KHCJIOra' ee cBoficTBa II

npuueHenrae. Hurpartr, ceJrr4Tpbr. crpoeuue aToMa. Allorponur. cpanHeul4e cBoftcTB I{ IIpI4MeHeHIIe

KpacHoro 14 6enoro $oc$opa. Xuvuqecxue cBoficrBa $oc$opa. orccuA $ocsopa (v) n opro$ocQopHafl

Kr4cJrora. Corua opro$octpopnofi KI4cJIorbI. @oc$op B npl4poAe' @ocsopnue ylo6peuur' Crpoeune

aroMa yrnepoAa. Allorponu.tl, cBoficrBa MoAI4OI4Ka\vf4 - anMa3a I'I rpa$I4ra' I'lx npu1teHeHl{e'

AuopQHrrfr yfnepoA 14 efo copra: KoKc, caxa, ,4peBecHblfi yrolb' AAcop6qug u ee ilpaKrl4qecKoe

3HaqeHI4e. Xulru.{ecKlae cBoftcTBa yfnepoAa. Ot<cugrt }'rnepoAa' I{x cBofrcTBa' non} IeHI4e v

rrpuMeHeHr4e. CTpoeHHe MoneKyII OKCI4AOB yrnepoAa' Vrom'sag KI'{cJIOTa I4 ee conu' Baxcuefturue

KapooltaTbr: KaJrbIIr4T, COAa, rroTalx - HX 3Har-IeHlle 14 IIpI4MeHeHI4e' Pacno3HaBaHI.{e Kap6oHaToB'

flepexo.a KapooHaroR B flrApoKap6ouarrt n o6paruo' Crpoeuue aroMa' CpanHeHue ero ceoilcte co

ceoficreai\4u aroMa )TnepoAa. Kprncrannr,rqecnufi rpeltHnfi, CpaBHeHI'Ie ero csoficrB c yfnepoAoM'

flprapoAlllre aoal"na"r"'npann""r, Sioz, cHnHKarbt It aJIloMocI4JIHKarbI. Pa3HOBI'IAHOCTI4 CTeKJIa, ero

rrpor4cxo)KAeuze. IlonyteHHe qeMeura. llpou:BoAcrBo I{ [pI4MeHeHI'Ie creKJIa' $apSopa' IIeMeHra'

3axpeUleUUe U CI4CTeMaTV3A\VA 3rlaUlfr IIO TeMe: CTpOeHI4e aToMoB HeMeTanJIOB' KOBiUIeHTHaq

HerronrpHafl XI4MhqeCKa.fl cBtr3b. PemeHue 3Kcnepl4MeHraJIbHbIX 3AAaq u ypaeueuufi pearcqufi'

floAroroeKa K KOHTponbHoft pa6oTe. 3axpen'reHI4e H CI4CTeMATliraI]xfl 3HaHI4fi IIO reMe: xl4MltqecKI{e I4

SU:UueCrUe CbOfiCrsa HeMeTaJInOB, XI4MI4TIeC-K}Ie peaKIII'Il4' KOBaJIeHTHat IIOJI{pHAfl CBfl3b' PerUesue

gKgrrepr,rMeHTaJrbHbtx sapaql4 )paBHeHI{ft. lloAroroBKa K KoHTpolrnoft pa6ore' Pa6ora naA oruu$raltu'

Cooilcmaa HeMem&ililor u ux coeduueuuit (3 u)'

peuregue sKorrepr4MeHTaJrbHblx 3a,[aq .ilo TeMe <llogrpyfrna KI'ICnOpoAa)' Peurenue

sKonepr4MeHraJrbHblx 3AAAq IIO TeMe <llo.4rpyun a a3oTa I4 )'fJlepoAa>' 3arpenleuue gnasuft no

[onr{eHI4IO I'{ pacrlo3HaBaHl'{rc la3oB'

OPzauuuecKue seulecmaa (12 a)

Beulecrea opfaHr4r{ecKl4e A HeopfaHIIqeOKI4e. llpuuuurt unoroo6pa:zx opraHI4rIeCKI4X

coeAuuegufi. Balesrnocrr,. XUuUqecKoe cTpoeHI4e opraHI4qecKI4X COeAIIHeuuit' MolenyupHble 14

crpyKrypHbre rpopuynrr opraHuqecK'X .o.^"t."tfr. fo*toloruqecrufi pflL rIpeAenbHbIX ylB'

paAuKa,Ttr. A.ouepur H I43oMepa"] OraruqaKl{e 14 XI4MIIqecKI'{e csoftcrea' Meras I{ sTaH: cTpoeHl4e

MoneKyn. r.opeuue ioaru"u 
"-rrura. 

rlpuueHeu'e MeraHa. Xuruu.{ecxoe crpoeHr4e MoneKyJrbr 3Tr'rJreHa'

fivoi'mal cB'3b. BgauN,{oAeficTBl4e 3TI4J]eHa c soAoft' |lorruruepra:alll4' 3TI4neHa' |lolugruneH 14 efo

3HaqeHr4e. llouffue o flpeAenbHbrx oAHOaroMHbrx cnHprax Ha rlpl'{Mepe MeraHoJIa 14 3TaHoJIa'

Tpexaromuuil cnupr rJII4qepI,IH, oxucleHne 3TI',lJIoBofo cnupTa n yrcycuufi aJIbAerI4A' lloHqrue o6

aJlbAerr,rAax. orcucleuue anbAerl4Aa B KI4CJIOTy. oluoocHoBHr')Ie HelpeAenbHue xap6ouoBble KucJIoTbI

Ha [pr4Mepe v*"vator KI4CJIOTbI. Ee ceoficrsa a IIpI'IMeHeH]Ie' creapuuonaa KI4CJIOTa KaK

rrpeAcTaBr4renb xr4pHbrx rap6ouoa6lx KI'IoJIOT. PeaKllu.s orepu$uxarluu' flossrue o cilo)ItHbx esupax'

llonsrue o6 atrusoxracJloTax. PeanIIUn IOII'IKOHAeHCaIIpII. BeJlru, I4X OTpoeHI',Ie U 6uo:rorl{qecKaf ponb'

lleuruAHa.{ cBs3b r.r IIoJII4IeIITI44u. IlepnuuHa{ crpyKrypa 6elron' EuoloruqecKl4e synxurau 6eJIKos'

ceoficrea oerrcoe r4 Kar{ecTBeHHbIe peaKUilv Ha 6ennn. Ifo""ttt o6 ymeno4ax' fffoxosa' Ee ceoficrea

r4 3Har{eHue. Kpaxrraal Lr uennIOJIO3a, vlx 6r',IolOruqecrcaq ponb' flolurvlepu [pI4pOAH6Ie u

ct4HTeTl{qecrue. Pearuuu nonl4Mepl4 3AtI4l4I4 IIOJII4KOHAeHcaIII4I4' fljlacrn',raccbl Ir BOJIOKHa' 3arpen:reuue

H c I4creM ar u3apfl zuagvi't' Peule Hue SKcnep I4 M eHTaJIbH bIX s aAa'{'

3uxPenneuue (6v)

06o6uleuue' 3aKPenJIeHue v

npofigeHHrtx reM: llePuo4uuecxt'tfi

c 14 creM aru3 a\vtg' zl'j'a:Huit'

3aKoH Ia llePuo4uqecKat

no Kypcy xkrMr4vr 9 uacca' llonropeuue

cucreMa, BI'IArI xIlMI4qecKHX csgsefi u



, ..

Tl4ftbt Kpr4cTan,,u4qeaKnx pe[reToK, Tl4tlbl xl4MhqecKHx peaKl]!{fi' KJlaccbl xhMt{qecKnx coeAI4HeHHH'

Peruenne oKcrIepzMeHTanbHbIX sa/laq, peIUeHI4e ypanuenuft pearquii'

M euc n p e d,tt enxH u e c 6 n s u

Pearusarlr4s MexnpeAMerHbIX cBs3eil uplr v3YIe]H]/.n ]XIIM]/.H e 8 Ia 9 xlacce ocyllecrBnflerc'fi

qepe3 HCilOnb3OBaHI,Ie rat< O6UIuX eCTeCTBeHHo-HayqHbIx noulltufi' TaK I{ noufltuil' 'flBJI'tIrcIII{Xct

cncreMHblMh.Anr o-r.AeJlbHbtx npeAMeTOB ecTecTBeHHO-HayqHOro Ll!{KJIa 06urrae ecTecTBeHHo-HayqHble

rroHtTprr: Hayluttil Sarr, rUuOTe3a, 3aKOH, TeOpI4t' aHaIILl3, CI4HTe3, KJIaCcuSuttAI\UA, ilepvOAI{tIHOCTb'

ga6:1OAeHne, 3KCIIepuMeHT, MOAenI4pOBaHI'Ie, I43MepeHI{e' MoAeJIr" ',tlBJIeHI4e' napHIIKOBbIfi S$$err',

T.XHOIOTH{, MaTepLIaJIbI q>USUKa: MaTepl{t, aTOM, 3JIeKTpOH' npOTOH' UefirpOU' I{OH' I43OTOII'

paAr4oaKTI4BH9CTb, MOJISKyJIa, 3neKTpl4r'IecWnfi Saptp,, 1pOBOAHI4KII' IO1]4pOBSAHLIKL' AIISJIeKTpI4KI4'

QOfOOleUeHT, 14HAI4KaTOp, BeIqeCTBO, TeIO, O6r',€iU, afpefaTHoe COCTO'HI4e BeIqeCTBa' fa3' paCTBOp'

pacTBophMOCTb, KpI4CTaJIJIUT{ecKat peUerrca, CnJIaBbl' $U:nuecrcUe BeJII4qI4HbI' eAI4HHqE'I h3MepeHI4{'

KOCMr4qecKoe npocTpaHcTBo" nnaHeTlt, 3ee3Alt' co,ruqe. Enolornl: QlorocuHre:' AbIXaHI4e', 6raoc$epa'

3KOCr4CTeMa, rrn"p'-oHbte yAo6peHI4t, MI4Kpo3neMeHTbl, MaKpo3JIeMeHTbl, fII4TaTeJlbHE'Ie BeUIecTBa

feorpasnr:.ur*oa6apu, rugpoc$epa" MnHepaJlbl, fopHble [opoAbl, tlole3Hble I{cKoIIaeMbIe' T91IJII4BO'

BoAHbIe pecypcbl'

fl.rrauupyeMblepe3yJIbTaTbIocBoeHI{fyqeoHofo[peAMeTa

JlrrtHOCmubte pUyrbmamil o,J)Uutou4uilcn no,'tyqum 
^O3woltcHocmt 

dnn (topnupooauua

cn e dy m u4 ux Jt ult H o cmHux W,\ :
ooflPaAeneHueMoruBaul4l4l'{3yqeHl4tyue6uoroMarepl4ana;
. 

.oqeHr4BaHr4e 
ycBar4BaeMoro yre6uoro Marepl4aJla, ucxoAf I43 coIII4anbHbIX t4 JII'IqHocrHbIX

qeH nocrei't;
. rroBbrueHge cBoefo oSpa:oeareJlbHoro ypoBHs h )poBHq T9T9BHOCTI4 K H3rleHl4lo

ocHoBHbIX l4cTopflr{ecKux co6uIruil' cB'3aHHbIX c pa3BuTfieM XHMHH u o0U-lecTBa;

'3HaHHeilpaBHJItloBeAeHl4flBqpe3Bblqafiuutxcuryaquxx;
.oqeHnBaHVecoIlHa,lbHoll3HaqHMocTl4npocpeccuil,cB'3aHHblXcxuuueil;
.BJIaAeHhenpaBH,,IaMH6esonacHoroo6paUIeHI4gcXl4MI4qecKHMHBeIIIecTBaMI4|4

o6opy4o saH neM, npofl BJ'le Hne 3 Koro f 14 q ec rco ft rcy'l srypst'

M ema n P edN e mH u e P sYJt b nxambt

I

PerY,rnrunuue
O6yuanu4,t[tcn nonyunm.Bo3Moctllocmu dtn cfop'utryoeautrn ctedytolllux peey'nnmueuwx YVf 

"

o ueJlefiolafaHl4e, BKJtroqafl nocTaHoBKy HOBblx qe,'leil' npeo6pasosaHne npaKTn'IecKOI

gaAaqt4 B lo3HaBaTe,qbHyto, caMocToflTelsHltfi aHaJlV3 ycnoeufi AOCTI4)KeHHfl qeIH Ha ocHoBe yuera

BbIAeJIeHHbIX yql4TeneM opI4eHTIIpo B /iev1cTBllfi, B HoBoM yle6uovt MaTepl4ane;

' nraHupoBaHue rlyrl4 Aocrl4xeHut ueleft;
. ycTaHoBneHr4e ueJleBbIX [pI4OpI4TeToB, BbIAeJIeHI4e anbTepHaTI',IBHSIX cnoco6oe

Aocrr4xeHus ue,rH , ""'Oof""uu6olee 
e$Sercr,asHo'ro cnoco6a; ' yMeHne caMocrotreJlbHo

KoHTponl4posarbcsoeBpeM'14yllpaBnflTbI4M;.yMeHI4enpI4HI4MaTbpeueH]4flnnpo6lennuoii
curyau,Ul 

[ocraHoBKa yte6Hrtx 3araq,cocraB,,reH]4e nJlaHa H rlocneAoBareJl*'Hocrl{ refi'c'.suiat

. oplaHr43ar-lns pa6ouero MecTa npn BbIflO'IHeHI414 xl4M14tlecKoro 3KCnepuM9HTa;

.npolHo3t{poBaHuepe3ynbTaToeo6yteHns'olIeHI4BaHHeycBoeHHOrcMaTepI4aJIa'oueHKa

KaqecTBaHypoBH'no,rlylleHHbIX3HaH|4L4,KoppeKqHgflJ,IaHalacnoco6agei,tcrzunnpnHeo6xoA}4MocTl4'
lro:uaaare,,rrHure o6yrarouuficr nonrrur Bo3N4o)r(Hocrb Lnfl sopn'rnpoeauua cneAyro'uux

no3HaBarett snurx VY,{:
. NOI4CK 14 BbIAEJIEHUC UHSOPNIAUHU;



s$SercrneHrtx cnoco6oe pettreHuf, 3aqaqn B 3aBuc14Mocrl4 or

. BbIABI4xeHI4e u o6ocnoeaHue

. caMocTo.[TeJIbHOe co3AaHue

TBOpqecKoro h noucKoBol-o xapaKTepa;
r yM€HH' XapaKTepI,l3OBaTb BeUIecTBa

. ofII{cbIBaHI4e csoiicre: reep4stx'

cyulecrBeH Hblx npl,l3HaKOB ;

. U:O6PDKEHI{C COCTABA TIPOCTCfrIXI4X BEIIIECTB C TIOMOIII;}O xr4Mr4lrecKHx QOpMyJI H

CyITIHOcTI4 XI4MI4r{eCKLIX pearqrafi C nOMOIIIbIO XI4MIIueCKHX ypaBHeHIIfi;
. nposeAeHr4e Ha6nroAeHl4fi, otrvcaqtte [pI43HaKoB 14 ycnoBvtir reqeHl4fl xI4MIrrIecKI4x

peaKrll4fi, BbInoJrHeHI4e xr4Ml4r{ecKofo 3KcIIepI4MeHTa, BbIBoAbI Ha ocHoBe anaIrn3a Ha6nIoAeHI4ft 3a

DKcnepr4MeHToM, peuleHt4e3a1al') Ilony{eHlre XI4MI4qecKoft ranSopua]UJ/rvlLr3 pa3nI4r{HbIX }IcTor{HI4KOB;

I yMeHr.re opraHr{3oBbrBaTb [rccJreAoBaHl4e c I{eJ]bIo npoBepKl4 fHIIOre3;

. yMeHr4e Aerrar6 yMo3aKnroqeHhr (ktHAyKTI4BHoe_ Ir ro aHaJlofuz) u arteogrt;

. yMeHlIe o6beKTr4BHo orleHl4Barb rdH+opMaqIarc o BeulecrBax u xI4MurIecKI4x rlpoqeccax'

Kpr4r[qecKl4 OrHOCI4TbC' K rICeBAOHa] {Hoft I4HsOpMaIIr{}I'

Ko-trnyuuxumusHue
Odyuatoupuucn nonyuum Bosx,toltcHocmb dnn $optwuporaHun cnedytottgux KoMMyHuKamu?Hbtx

vvn'
. noJrHoe r,r roqHoe Br,rpalKeHrle cBoljx urtc:reft B coorBercrBur4 c 3aIaq,aMV I4 ycJIoBI'ItMI{

KOMI\4yH14Kal-lH14;
. . aAeKBarHoe ncnoi'Ib3oBaHUe pelteBbtx cpeAcrB Anfl yqacrHr B AHCKyCCI4II rt

aprweHTaUr4r4 cBoeft rro3r4Ur4tr, WeHHe npbAcraelrTb KoHKpeTHoe coAeplxaHl4e c coo6ruesueM efo B

rrHcbMeHHofi rz ycruoft Qoprue, onpeAeneHr4e cnoco6oe esauMoAeftcrBl4s' corpyAHl4r{ecrBo B nol4cKe u

c6ope aH$opt'.lauun;
. orpeAeneHrre cnoco6os a:auvro4eficrnur, corpyAHl4qecrBo B tlot4cKe vI c6ope

uu$oprvraquu, ) racrr4e B Ar.raJrore, rrJraHr4poBaHl4e o6ulux cnoco6oe pa6oTbro IIpoflBJIeHI{e

yBaxl4reJlbHoro orHo IIreHn-s K Apyf zM rlauluMcf, ;

. orrr4c aHr4e coAep)r(aHr4fl BbIrIonHseMbIX !.eilwsuir c qenblo opI.IeHrupoBKI4 B

IpeAMerHo npaKTIzr{ecKofi 4e.are,rruocru ;

. yMeH ufl. yrvrdtr,a-tb pa3Hbre MHeHr4.{ H CTpeMI4TbC{ K KOOpA]/Ha\HU pa3JIIrrIHbIX IIO3I4III4I4

t' ,., a yw3 yciloBnr v

pe[reHl4{ 3AI.AqU;
. est6op uau6olee

KoHKperHbIx yclonzfi;

B COTpyAHt4qecrBe;
. QoptrlYluPoBa'r1

e€ c uognqvflMt'l rraPTHePoB

,4EgTEJIbHOCTH;
. OCYUIECTBJISTb B3AI4MHbII4

83anMorloMolrlb;

pe3ynbraroB BbItIoJIHeHuoi pa6orrt.
IlpednemubtMu P$Yilbmamawu

cnedytou4ue Y'MeHun:

rpe6oeanrail 3a1Aqv, est6op, ConOCTaBJIeHne A O6OCHOeaHne Cnoco6a

rlrrrore3bl, eu6op cnoco6a e€ npoeeplcu;

aJrroplrrMa Ae-srerbHocru flpu peIxeHI4I4 npo6nen't

tro cocraBy, crpoeHl4lo z ceoftcreau;
)K|4AKLIX, ra:oo6paaubIX Beu-(ecrB, BbIAer'IeHI{e I4X

co 6crnesioe MHeHu e 14 I]o3r4rlr{Io, apryMeHTllpoBarb I,I Koo pAHHI4 poBarb

B coTpyAHr{qecrBe npz nrrp-a6orxe o6qero pelxeHl4t B coBMecrsoft

KoHrpoJIb !{ oKa3blBarb B corpyAHl4r{ecrBe Heo6xoguNtyro

. [,,taHl{poBarb o6r{ue cnoco6tt pa6orbt; oc}ulecrBnqrb KoHTpoJIt', KoppeKI{I4}o, oIIeHKy

;iefrcr:suia napru€Pa, Yueru Y6eNgarr;
. r4crroJrb3oBarb aAeKBarHbre .f,3blKoBble cpeAcrBa rnfl oro6paNeHur cBol{x q)/BcrB'

nrtrcrefr, Morr4BoB ra uorpe6uocrefi; oro6parxarr B pequ (ouucauze, o6bqcueHl4e) co4epNaune

coBeplxaeMrrx.4eficrezft, xarc n Qoprr're rpoltxoft colll4anv3l4poeaHHofi perll4' raK z n tfoprr'le nuyrpeuHeft

peqI4;
. pa3B ilBATb KoMMyHr4KarlrBHlro KOMrrereHIII{}O, I40lonb3y.f, cpeAcrBa ycrHol4 kl

rrr.rcbMeHHofr xonauyuuKaql4l4 npu pa6or" , tan taura yte6uuKa 14 Aololsllrelrnofi m'Ireparypofi'

c[paBor]Hb6,ru ra6luqaMl4, [poqBltTb foToBHocrb K ]tsa]I(eHpllo uuofi rOqxra 3peHl4q npu o6clucgeuuu

uq)qeHun npeduema <<Xuuun> e I wtacce nnnnlomctt

10



I . B nosuaeamb.ttuuoil cQePe 
"

. AaBaTb o[peAeneHr4q r,{3}qeHHbx nousrnfi: BeuIecTBO (Xnnauuecruil SlelteHT' aToM' I4OH', MOJIeKyJIa'

Kpr4CTajlnuqecKaq pellreTKa, BeuIecTBo' npooTble 14 cJIo)ItHbIe Beu-IecTBa' XI{MI4qecKa-{ $opuyla'

.THOCI4TeJIbHag aToMHa.f, Macca, oTHOCI{TeJIbHa',g MOneKynflpiHafl Macca', BaJIeHTHOCTb' oKcI4AbI' KI{CJIOTLI'

ocHoBaHnr, coln, ausoTepHocTb, I4HAUKaTop' nept',loAhtlecrcuil 3aKOH' nept'loAl4LlecKaq cncTeMa'

nep14OAHrreCKaq ra6lUUa, I{3OTOIIbI, XI{MuqeCKafl CB'fl3b' 3neKTpO-OTpIIIIaTeJIIHOCTb' CTeIIeHb

oKr4cJreHI4q, 3neKrponl,Ir); xuuuuecrar peaKIII4fl (xlavluuecrOe ypaBHeHI4e' feHeTl'IqecKafl cBfl3b'

oKr4cJIeHI4e, BOCCTaHOBJISHI{g, 3JIeKTpOnI4TUqecKaq '4I4CC6UI4aIII4q' 
cKopOCTb XI'IMI4qeCfOfi peaXqrzu);

.oIII4cbIBaTbAeMoHcTpaIII4oHHbIeI4caMocTofTelbHonpoBeAeHHbIe3KcnepI4MeHT6I,I4cnonb3yqAng

3roro ecteclseHFlltfi (pyccrcnil' po4nofi) 'tI3bIK Lr lIsbIK xI{MI'lI{;

,o[HcbIBaTb14pa3nl,IqaTbI{3)^{eHHbIel0taccblHeop|aHI,{qecKI,IXcoeAuHeHnfi,npocrsteI4cIIo)I{Hf,Ie

BeIrIecTBa, 
' xl4Ml'tqecKne 

^t- ^..-, 
eaKIII4I4;

' Kllaccr'rQuqrapoBarb I43yLIeHHble o6'rexrlt 14 flBneHl4t;

.Ha6lrcAaTbAeMoHcTpI4pyeMbIel,IcaMocToflTeJIE,HonpoBoAHMbleotIbITbI,XI4MI4qecKI4epeaKqlln'

nporeKarourl4esilPI4PoAeqB6urY;
. AeIaTL BbrBoAbr 14 yMo3aKJIlOqeHI4[ " 

nu6nloaeuuft, t',t:yueHHblx X]',IMUqecKHX 3aKoHoMepuocrefr',

I]pofHo3HpoBaTbceoficreaHel43yqeHHblxBeuIecTBIIOaHa"lofl4HcoceoilcreaN{I 
H3yqeHHbIX;

.cTpyl(Typl4poBaTbt,t:yueuHltfiMaTepl,IanhXl4Ml4qecrcyrorzrr$opMaql{Io'[onylleHHyoI43Apy|I4X

rlcToqHliKOB;
. MoAenr4poBar[, crpoeH].Ie aToMOB 3JIeMeHTOB flepBofo - 

rpgrbefo nepI4oAOB (e paurax I{3)"IeHHbIX

noloxtesnfr reopl4lz 3' PeaepSopAa), crpoeHl'Ie ttpocrefintlx MoneKyn'

2. B 4er trtocntHo-opueHma4uouuoit c$epe 
"' aHaILU3l4poBarF' Vl oqeHl4Barb

np oI43 BoAcree H uofi AetreilE Hocrl4 qeJro BeKa'

3. B rnpYdottou cQePe"
' npoBoAI4Tb xl4Ml4qecKuft oxcnepulteur'

4. B cQepe 6egonacuocmu acusuedenmeJtbHocnlu"

' oKa3blBarb ilepB)'IO [on4OIIb tlpl4 oTpaBneHl4tx', o]Korax

Beu-lecrB aM 14 Ia la6o paro p HbIM o 6o py4o eaH ltev'

Ofrr4cbrBaTbceOfiCrearepplLtx,)KI4AKI{X'ra:oO6pa:HblxBeUleCTB'BbIAeJItltI4XCyqeCTBeHHbIe
npn3Hal(H:

.XapaKTepI43oBaTbeeulecreaIIococTaBy,cTpoeHl4}oucsoficrsaM'ycTaHaBJII4BaTbIlpuqI4HIIo.

c Jre.4crB eHHbIe cBt3 l{ M e}KAy IaH H6IM I4 Xap aKTe pI4 OTI4KaMI4 B eIIIeCTB a ;

.pacKpblBaTbcMbIcJIocHoBHbIXXIIM}IqecKI,IxnoHqrlaft(aToM)),(MoIIeKyna),(xI4MI,IqecKI4I4

3JreMeHT)), (npocroe BerrlecrBo), ((cJro)KHoe BeurecrBo))' ((BaJIeHTHocrb)' I4crloJlb3yq 3HaKoByIo cllcreMy

XHMITI4;

' ugo6pararb cocraB npocrefitul4x Beulecr: t^-::-y"tblo xuMl4r'Iecnrax Sopuyn 14 cyurHocrb

xr4 M t{qecKl,lx pearqnft c rlo Moxlb}o xl{M I4qecKI4x ypaBHeHI4 I'I ;

.BbIqI4cJtflTboTHocl4TenbHyroMoneKynflpHylo14MongpHy}oMaccblBeUIecTB,aTaK)l(eMaccoB}.ro

.4oJrlo xr4Ml4qecKoro 3JreMeHTa B coeAI4HeH uflx AngoueHKI4 IIX [paKTl4qecr<ofi 3HaqI4Mocru;

. CPABHLIBATb NO COCTABY OKCI{AbI' OCHOBAHI4q' KI4CJIOTbI' COJII4;

. KnaccLIQuuI4poBaTb OKCI4AbI U OCHOBaHI4' no cgoficrBaM' I(['I0JIOTF'I t{ coJII4 IIO cocTaBy;

. noi'Ib3oBarlcr :ra6oparopHbIM o6opy4onau t4ew tr xl{M14qecKofi nocylofi;

.IlpoBoAI4TbHecIo}I{HbIeXl4MI,]qecKI4eonbITbIuHa6,lroAeHlaq3aH3MeHeHIzqMI4ceoilcre

BeruecrB B npoqecoe r4x npeBpaueuui; co6lroAarr npaBHna rexH14Kr4 6e:onacnocrr4 'lpv 
npoBeAeHI414

sa6lrcAeuIail lt onltroe;

[ocreAcrBl4 s IiItfl oxpyxaloutefi cpeAbl 6rtroeofr u

cs-sgauuofi c nepepa6orroft eeulecre'

rz aPYrnx rpaBMax, cBt3aHHbIX

LI



t.

. pa3luqaTb 3KC[epuMeHT€UrbHO KI4CJIOTbI h illeflortl4, noJ]b3ytob l4HAHKaTOpaMI4; OCO3HaBaTb

Heo6xoAr4MOCTb CO6nIoAeHVrfl Mep 6e3onacHocrr4 IIpu o6pauelF'uvrc KI4CJIOTaMI4 14 [IerOrIaMI4.
. pacKpbrBarb cMblcJ'r neplroAl4qecKoro 3aKoHa [. 14. MeuaeneeBa;
. ortrc6rBarb r4 xapaKrepr43oBarb ra6luuHyto $opl,ry [epuoAl4qecrcofi cucreMbl xLIMLIT{ecKI4x

3JIEMCHTOB;
. xapaKTepr43oBarb cocTaB aroMHbrx qAep a pac[peAeneHt.Ie q]4cJ]a 3neKTpoHoB rlo sneKTpoHHbIM

cJ,toflM aroMoB xhMr1qecKhx oreMeHToB Millbtx [epnoAoB nepuoAt4uecrcoft cucreubl, a raKxe Karvfl vl

KAIIbUI4fl:
. pa3ruLrarb BriAbl xlantnqecrcoft cBt3r4: IroHHyro, KoBaJIeHTHyto nontpHlro, KoBaJIeHTHyIo

HerlonrpHlro u Meranrut{ecKylo;
. u:o6paxtaTr, 3JTeKTpOHHO-r,roHHbre sOprraynu BerlecTB, o6pa:onaHHblx XI4MI4rIeCKI4M14 CB.'I3qMI4

pa3Horo BrIAa;
. Bbr{BJrflTb 3aBucr4Mocrr cgoftcre BeulecrB or crpoeHl4s I4x KpI4craJIJIIrLIecKI,IX pelxeroK:

I4O HH bIX, aTO MH bIX, MO neKyJIf, pHbIX, M eTZUInUqec Kux ;

. XAPAKTCPI,I3OBATb XI4MI4qECKI4E SJIEMCHTbT 14 KIX COCAIIHEH}'I' HA OCHOBE TIOJIO}I(CHII,'I 3JIEMEHTOB

B ilepr4oAl4qecrofi cllcreMe Ia oco6enHocrefi crpoeulafl ux aroMoB;
. xapaKTeplI3oBaTb Har{Hoe t4 MI4pOBO33peHr{ecKoe 3HaqeHlre lepl4o.ql4rlecKolo 3aKoHa v

nepuoAr4r{ecrofi cucreubr xr4Mur{ecKr{x 3JIeMeHroe ,{. 14. MeniieneeBa; ' o6tscusrr c}'rb xI4MI'IqecKIrx

np o qecco B rr HX npvltr\I4 tI lran b Ho e orrl4qu e or $ u: uuecrux ;

o Ha3brBaTb I lpIBHaKlI U y CnoBVfl npoTeKaHl4.f, XHMI4qeCKI,IX pearqufi ;

. ycraHaBJrr4Barb rrpnHaAne)r{Hocrb xr{M14qecKofi peanqnu r onpegel€HHoMy rl4ny rto oAHoMy H3

rclaccu$uxarlr4oHHbrx [p?r3HaKoB: 1) no vutcry 14 cocraBy I4cxoAHbIX BeulecrB ]I npoAyKToB peaKIII4I4

(pearcqur,r coeAr.iHeHr4r, pa3JrolKeHus, 3aMeuleHrll t4 o6uena); 2) no eu4ereHl4lo I4JII4 norJIoIrIeHHlo

rerrJrorbr (pearcqrau 3KsorepMuqecKr.re H 3HAorepMuuecxne); 3) no z:ueHeHplro crenesefi oKI4cJreHI4t

xr4MgqecKr4x 3JreMeHror (pearcqura oKrrcJrr,rrerbHo-BoccraHoBlzrejrbHble); 4) no o6paruuocrl4 npoqecca

(peaxurzu o6paru*ttre u Heo6parnusre) ;

. cocraB!'t.grb ypaBHeHr{.fl gneKTpoJlurnqecxofi Al4ccouuaql4}I KI{cJIor, u1eloueft, colefr; rIoJIHbIe I4

corpaq€uubre r4oHHbre ypaBHeHr4r peaxrlufi o6ueHa; ypaBHeHlI.tI OKIICJIHTeJIbHO-BoOCTaHOBUTeJIbH6IX

pearqnil;
. rrporHo3r.tpoBarb rrpoAyKrbr xr,rMplqecKux peaxquft ilo $opuynau/Ha3BaHl4tM I{cxoAHbIx

BeulecrB; onpeAen.srb I4cXoAHbIe BeUecTBa nO $opuylatrlnazsauvf,M npoAyKTOB peaKIIIzI4;

. cocraBJrflrb ypaBHeHr4r peaxr1ufi, coorBercrByrou{I4x nocJIeAoBareJlbgocrH (<qenouxe>)

trpeBpauleHafi ueopraul4qecKHX BeIrIecrB pa3rnrIHbIX KJIaccoB ;

. BbIfBJIgTb B TIPOqCCCC SKCNCPI4MEHTA TIPI43HAKI4, CBI4AETCJIbCTBYIOUTI4E O NPOTEKAHIII{

xr4 M I,IqecKo il p eawluu1,
. rplrroroBJ,urb pacrB-opu c onpeje:reunoft Nlaccosofi Aolefi pac'reop€uuofo BeulecrBa;

. orrpeAeJr.rrrb xapaKTep cpeAbr BoAHrIX pacrBopoB r<ucrlor u u1e:roueff IIo I{3MeHeHI4Io oKpacKI4

14HnnKaTopoB;
. NPOBOAI4Tb KAqECTBCHHbIE PEAKqI4I4, TIOTTBCP)KIAIoUUE HATVqI4E B BOAHbIX PACTBOPAX

BCIIICCTB OTAC'IbHbIX HOHOB

. ONPCAEJI'Tb TIPIIHAAJ'ICXHOCTb HCOPIAHI4I{ECKI4X BEUECTB K OAHOMY I43 H3Y{EHHbIX

rcnaccon/rpyul: MeTani'IbI H HeMeraJIJ.tbt, oKchAbl, oc'HoBaHI,It, KI4cJtorbI' coJlll;

' cocraBJl{Tr sopiuylu BeulecrB flo I4x Ha3BaHngM;

' ONPCACN'Tb BAJIEHTHOCTb I,I CTEIICHb OKI4CJICHU' 3flCMCHTOB B BEIUECTBAX;

. cocraBJltrr $opuynrr HeopfaHl4qecKr.Ix coeAl{:HelHuit tlo BaJIeHTHocrqM LI creneH.f,M oKI4cJIeHH.fl

3rIeMeFIToB, a rapKe gapfl;taM I,IoHog, yKa3aHHbIM e ra6rllqe pacrBopl4Mocrl'I KI4cJIor, ocnoeaunff z

cole[;
. o6r-f,cH.{rb 3aKoHoMepHocrr4 rcMeHeHr.r.s Su:zuecxux 14 xI4MI4qecKIlx ceoficrs npocrblx

BeulecrB (rr,lerallon r,r HeMeraJrJroe) ra r4x BbrcIIII4x oKcI4AoB, o6pa:oraHublx sJIeMeHTaMI4 BTopofo I4

rpeTberc nepI4oAOB;
. Ha3blBarb o6ulue xr,rMlrqecKl4e CeoficTea, xapaKTepHble Ar{t rpy|Itl oKct{AoB: KHCJTOTHbIX'

ocH6eHotx;
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l'.
. Ha3btBaTb q6utne xhMHqecKhe csofictea, xapaKTepHble AJlfl KalKAOro l' KIaccoB

HeopraHl{qecKux BeulecrB: KI4cJIor' ocHoBaHHfi, coneh;

. ,pHBoAr4Tb npnMepbr pearquil, tloATBep)KAaroulHX x]'rMr4qecKne ceoilcrsa HeopfaHhqecKnx

BeluecrB: oKcI{AoB, KI4cJIor, pcHoeauuft u coled; '

' Olpe.qengTb BOIIIOCTBO-OKI4CJIHTeII' U

BO CCTaHoBI4TeJIbHbIX peaKIII4.flX;
. co craBrqTb o KHCr'l hTeJI bHO - BOCCTaHo B hrerbH blt4 6anaHc (ans H3yqeHHblx pearcLlufi) ro

rrpgAnoxeHHbIM CxeMaM peaKIII4I',I;

. TIPOBOA14T6 NA60PATOPHE,IC

KJraccoB Heopf aHI4qecKI4X BeIqecTB ;

orIbrrLI, rloATBeplqaloilIl4e xuMurlecKl4e ceoficrsa ocHoBHrIX

flpednemu uwu P$Y'ItbmamaMu usJ)qeHun npedMemfi <Xuuun>t a 9 rctacce gBnnrumcn

cnedyrou4ue YMeHun:

l. B nosuaeamenuuoit cQePe"
'AaBaTbofipeAeneHl{{H3ylleHHbtxnouqrilfi:BeU{ecTBo(xuruuuecxuftg,teuegt,aToM,[IoH,

MoneKyJIa,Kpl,IcTannI4IIecKa'pelxeTKa'BeIIIeCTBo'npocTbleHc,loXHbIeBeIlIecTBa'XI4MI4I{ecKa,s

sopnayna, oTHOCT{rerrbHar aToMHaq Macca, orHocl4renbHas.MOJ'IeKyntpHal^_Yacca' BaIeHTHOCTb'

OKCr4Abr, KI4CJIOTb1, OCHOBaHI4t, C3JIII' ana$OrepnOC16, rzn4UrCarOp' IepI4OAI4qecXUil 3aKOH'

ilepHOAI4r{eCKag CIICTSMa, nepI4OAHr{eCKat fa6:rt1qa, y3OTOIIbI' XUMI4qeCKa'q CBq3b' SneKTpO-

oTpr4rlarenbHocrb, creneHb oKI{ciIeHI4s, 3JIeKTpoJII{r); xr'rrrluuecKat peaKUul (xUuuuecKoe ypaBHeHI4e'

feHeTnqecKa.scBq36,OKlICtIeHI{e,BoccTaHoBJIeHI4e,3neKTpOnuTl4qecKagAI{CCOquaqug'cKopocTb
xfilruqecrofi PearqrEra);

. onl4cblBaTb AeMOHCTpaIILIOHHbIe 14 CaMOCTO{TeJIbHo npoBeAeHHbIe SKCnepI4MeHTbI', lrcnonb3yq AIt

3ToroecrecreeHHrlfi(pyccxrafi,po4nofi)q3bIKvrfl3blKxrrMld'l'
. oilricbrBaT b v paSrwqaTb I43)qeHHbIe Knaccsl HeopraHl4qecxu* coeAl4HeHl4fi', upocTbte u cJlolKHble

NAfrrA^TDq XI4MI,IqCCKUC PEAKUH'1;

:'*"'"*' *u..rSr.ruupoearb t43yqeHHble o6r"enrut 
-l ....^^.,,, ^ :::::::,t

.Ha6lroAarbAeMoHcTplIpyeMbIeIICaMOCTOtTeJIbHoIIpOBOAI{MbIeofIbITbI'xI4MI4qeCKHepeaKul4l{',

rrporeKaloul'IesIlpupoAeue6rIry;
. AeJIaTb BbrBo.4br LI yMo3aKJIlOqeHI4t t'ts Ha6IIOA eilplfr, I43)^{eHHbIX XI4MI4qecKIIX 3aKoHoMepuocrefi',

ilpofHo3l4poBarb oBoftcrBa HeI'l3yrIeHHblx BeulecrB IIo aHa[Iolvtv co csoficrgaN4I4 I43yqeHHbIX;

. crpyKrypl{poBarb u:yreuHltfi Marepl4an 14 xl4Ml4qecxyro aHSopMallpl]o' flonyqeHHylo I43 Apyrl4x

HCTOTIHI,IKOB;
. MoAenupoBarb crpoeHr4e aToMOB.3IeMeHroB [IepBoro - 

rperbgfo nepuoAoB (e paltrax I43yIeHH6IX

rro JrolKeHr4r reop I4I4 3' Pe:ep rpop,u'a), crpoqHlle ilpocrefi urux MoneKyn'

2. B tlenuo cmHo-opueHma4uouuoit cQepe 
"

' aHaJ]|,lrgvpoBaTb v oIIeHI'IBaTF'

ttpoII3BoAcreeHHofi AeqrenbHocrLI qeJloBeKa'

BeulecrBo-BoccTaHOBI'ITen6 B oKI4CJII4TeJI6HO-

nocJIe.{crBla fl ;'nfl oxpleraroueft cpeAbl 6rtrosoft 14

csggaHHoia c nepepa6o'rKoil eeurecre'

ApyfuIX TpaBMax, cBq3aHHbIX Q

3. B mpydoaou cQePe:
' npoBoAI4Tb xI4MI4qecKI'Ifi 3Kcnepl4MeHT'

4. B cQepe Sesonacuocmu ctcusuedeflmenbl-tocmu:

' oKil3blBarb [epB]TO noMoIIIb rlprl orpaBneHrrfrx' oxofax 14

BeruecrBaM u u ta6oparopHblM o6o pygoraHuelt'

TEM ATI{IIE CKOE TIJIAH T4 POBAHI{E

KJIACC (70 qAcoB
Ocno s uue 6 ud bt deZmgl ruggUu

Huseuuue



o6opydoearuun

4eHmpa <TouKu
Pocma>

C:ryuauue o6rqcneHufi )ql{rens'
Cartocrogrerbua-s pa6ora c yue6urarou'

O6'rscsesue Ha6ruo naeN'trlx qereul4fr '

l.Ilpeduem xuMuu.

Beugecmea.
Baedertue (5't)

Pa6ora c pa3AarotlHblM MarepHaJloM'

Cnylaune o6r,scuesufi 1^ll4ren's'
CaHlocrosrerbHafl pa6ora c yue6Hu nou'

2.Ifpeepau4euun
eeu4ecme. Ponu

xutvltu B )tclt3Hu

ueroGeKa.
C,ryuaune o6t,scseHtlft Yql4renr'
CavocrosreJ't bHat pa6ora c yue6H uxo n'l'

Or6op 14 cpaBHeHI4e Marepl{ana rro

HCCKOJIbKI4M 14CTOqHNKAM.

3.Kpamrcuu oqeqK

ttctllopuLt pa3Bumun

xuivtuu.

[arvurc ettcoxofi
reMnepaTypbl,

,{arvur
reMneparypbl
nraruuosltfi

Cryruauue o6r"scHes u il yJ I4reJIt'

CamocroqreJlbHat pa6ora c yue6uuron'

Pa6ora c ra6,rurlefi MeH4eleesa'

Pa6ora c KaPTor{KaMu.

4.ncx3I.U.
Meudeneeea. 3uarcu

xuMuqecKux
STEJ\4EHMOB,

AHarng $oPvYl'

Peueu ue reKcroBblx Ko!'l14qecrBeHHblx h

KaqecrEeHHbIX 3aAar{.

ClyuaHue o6'sscueH n il Ytlurenfl '

Pa6ora B [apax.
Pa6ora B rPYnnax'

5, Xuuuqecrcue

Qopuynu.
Omuocumenuuan
anxoMHqtr u

I4O.neKyrnpHatl
x4ACCbI.

flaruurc
Sf,tCOXOfi

TeMreparypbl,

Iaruux
reMneparypbl
nraruHosrtfi

Pa6ora c pa3AaroqHblM Marepl4aJloM'

Cryruaurae o6tscseuufi fll4rent'
Cantocroqr e ltblar pa6ora c yte6unrou'

L Ocuoeuue
caedeuun o

cmpoeHuu amoMo6.

I4somorut.

Amouut
xu,uuqecKux
Sne"ueHmo6
(Bu)

Cnyut aH rae o6rs c;rrcuuit yl l4ren s'

CanocrosreJlbHafl pa6ora c yve6H nrcou'

Pa6ora c ra6tw\eir MeHAereesa'

Pa6ora c KaProqKaMH.

Pa6ora B ilapax'
Pa6ora B rpynnax'

2. Cmpoeuue
StreKmpottHblx
o6onoqerc amoMoq.

tr4snteueuue 4ucra
gtreKmpoHoa Ha

Cryurauae o66qcueHIail yLIl4Tenr'

Peureuue nobragreHHblx 3aAar{'

Pa6ora c Yue6unxou'
Pa6ora B flapax.

Pa6ora B rp)mnax.

3. Irlouuaa cgn3b.

Cnyurauue o6:sqcHeuufr 1^lurenq'
Pa6ora c ra6tut\efi MeH4e;reena'

Peuesze 3aAaq'

Pa6ora B naPax.

Pa6ora y AocKI4'

4,

Bsauuodeitcm6ue
QmoMo6
SlleM.eHmoB-

HeMema"\IIO6

uetcdy co6ou.
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5. Roeaneumuaa
xuMuqecKan c8fl3b.

Pa6ora c pa3AarolrHbrM MarepuaJroM.
C:ryuau ae ol'sscneuuir yil4r e ilfl .
CanaocrosreJr bHar pa6ora c yue6H u rcon,t.

6. Mema.mwtecKatr
xu"MuqecKctfl c6n3b.

Pa6ora c pa3AaroqHbrM MarephanoM.
Clyuauae o6bqcHeFrra fi ylrireJrs.
Can,tocrosreJrbHar pa6ora c y.{e6HnrcoNa.

7. O6o6uleuue u
cucmen4qmu3aqufl
zuauuil.

Pa6ora B napax.
Pa6ora B fpynnax.
Peuresze 3anarl.
flposepr<a noJry reHHbrx sHauwft .
lloAroroexa K KoHrporusoii pa6ore.

S.Koumponuuan
pa6oma lYb L

Peruesze sa1a:nuia KoHrponbHoft pa6omr.

Ilpocnwre
aeqecmaa (7
u)

I. Ilpocmue
6eulecm6a -
MemQJ,lJlbl u

He.MemQJXJ'IbI.

Auanus
rcoumponuuou
pa6omu.

Pa6ora c pa3laroLrHErM Marepr4aJroM.

ClyruaHrze o6rscnesufi .oe^vrr e n fl,.

CaM ocro.qr e rrbHas, pa6ora c 1ue6u uro tr.
AHa,rz: ouru6orc.
Auarus KoHrponbHoft pa6orrr.
Pa6ora ua,1 ouru6xanru.
Peueuue 3alraq.

[aruurc errcorcofi
TeMrreparypbr,

laruurc
reMneparypbr
urauuosslft -
lr3MepeHHe

reMrreparypbr
IIepexoAoB
aJIJrOTpOnHbrx

uogv$nxaqu fi
cepbr; tr3MepeHr4e

reMneparypbr
IIJIABJ'IEHI4'

BeuIecTB.
2. Konuraecmeo
Gex.qecm6a.

AHarug Qopnayn.

Peruenze reKcroBbrx KoJrrIqecrBeHHbIX u
Kar{ecTBeHHbIX 3aIaLI.

C,ryuragne o6r,sc;rrcnui.t FIHTeJrq.
3. Peuteuue sadart Asa,ra: Qopvyn.

PerueHlie reKcroBbtx KoJthLrecrBeHHbtx H

Kaqcc |BeHHbrx 3anaq.
Clyruanue o6rsatesvit \ {r,rreJrfl .

4. Monapuatti
o6ueu zaso6.

AHarfig $opruyn.

Perueuue reKcroBbrx KoJII{qecrBeHHbrx r4

KarIecTBeHHbrx 3aAaq.

C:ryuauue o6'ss,csesvit vqr4Ten.f, .

5. Peurcuue sada,a. Asarzs $opuyn.

.PerueHne reKcro BrIX KoJrl4qeerBeH Hbrx H

KAqCCTBEHHbIX 3A,IIAI{.

ClyruaHne o6uscuewwit vquTers.
6. O6o6r.qeuue u
cucme.Mamu.3a?4M

suauuu no znaBe

<floocmute

Pa6ora B napax.
Pa6ora B rpyrrax.
Perueuue 3a1aq.
f]po eepxa rroJryrreHHbrx :HaHnii,

4f
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Getuecm6a D. flo4roronrca K KoHrponruofi pa6ore.

7. Ro'umponuuoa
pa6oma Nb 2.

Peuenue zagauufr, Ko HTponbHo fi pa6orrr.

Coeduueuun
xuMuqecKux
3,\€trt€HnloB
(15 rt),

L Cmeneuu
oKucreHLtn. Auanus
rcoumponuuoit
pa6omu.

Clyuauae o1rscuenvfi ) {urens.
Calro crosrerbHa.s pa6ora c yve6Huro na.

Pa6ora c ra6lruqeil MeHAereesa.
Pa6ora c KaoTorIKaM14.

2. Baacrrcitutue
riraccbt 6uuapruutx

coedmteuuit .

Pa6ora c pa3narouHbrM MareprzaroM.
C:rynanue o1ns,cs,euvtit y{r4renr.
Camocro.sreJrbHar pa6ora c v.{e6Hr4KoM.

3. Ocuoesauust. Pa6ora c pa3AaroqHbrM Marepr4aJroM.

Cryruauue o6rqcHeuraft 5nrr4rens.
CanrocroqreJrbHar pa6ora c \qe6HZKoM.

[arvur pH

4. O6o6ugeuue u
cucmeMamu3aryut
suauu[.t.

Pa6ora c pa3AaroqHblM MarepnanoM.
Peuresue 3aAaq.

3axoenreHne :Hauuil no reMe.

5. Kuc.uomu. Cryruauue o6t scueH nfi yql4Terfl .

Canocro.sreJrbHas p a6ota c yre6uuxona.
Or6op H cpaBHeH!.re Marepriana rto
HCCKOJI[,Kh M TICTOI] HHKAM.

[aruurc pH

6. O6o6u4euue u
cucme.M.amu3aLlun

suauuit.

Pa6ora c pa3AarotIHt'IM Marepl4aJloM.

PeueHue 3aAalt.

3aroen,reune suauHit no reMe.

V. Conu. CryruaHue o6rscHeuufi fII{reJIt.
Caruocro-srerbHa.q pa6ora c yre6uuront.
Or6op 14 cpaBHeHI4e Marepl4aJ'Ia rto

HCCKOJIbKI4M 14CTOqH14KAM.

[aruux pH

B. O6o6apuue u
cucnleMamu3axlutr
suauuil.

Pa6ora c par4arouublM Marepu€uloM.

Peureuue 3a4a.r..

3aroenlesue sHaHIafi rlo reMe.

9. OSo6uleuue u

cucmeMamusaryu.fl
sruauuil o6
ocHoqHblx fltaccax
HeopzaHuqecKux
6eruecm6.

Pa6ora c pa3AaroqHbrM Marept{aJloM.

Peureuze 3aAar{.

3arcpenleune sHaHHfi no reMe.

t0.
KpucmannuuecKue
peLuemKu.

Pa6ora c pa3AaroqHbrM MarepnanoM.

ClyuraHae o5'r,sc:e.ele.uit yqI4 Tenfl .

Cauocrorrerr bHat pa6ora c yue6uu rcov.

12. Vucmute
celLlecm6o u cx4ecu.

Cryuaune o6'srcueHuft yqHrent.
CaruocrogrerlbHaq pa6ora c yve6Huxona.

Or6op H cpaBHeHue i\4arepuarta ro
HeCKOJT LK14 M I4CTOtl H 14 KaM.

I3. Maccoeaa u

o6aeuuan donu
KOMnOHeHmo6

c.Mecu.

AHa,rus $opvy,r.

PeureHue reKcroBbIX KoruqecrBeHHblx lI
KaqecTBeHHblx 3aAaq.

Clyruasue o6tgcHeHufi ) II4Tens.

I4. Pac,tentut,
c6n3aHHde c

AHarus Sopntyr.

IO
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noHflmueM (doIfl))
PeureHue reKcroBblx Kor Hr{ecrBeH Hblx 14

KAI-ICCTBCHHbIX 3ANAq.

CryuaHue o6r.,scseH u ii yLI HTenfl .

15. Koumpanuuan
paSoma Ns 3.

PeueH ne za1auuir KoHrpo!'t bHoft pa6orsr.

tr:Ismeueuun,

npoucxodnqu
ec
Beu4ecmBa.Mu
(12 ,0.

l. @usuqecrcue

flGrryeHufl 6 X'LL|VUU.

Auanus
rcoumponuuou
pa6omur.

Pa6ora c pa3AaroqHbrM Marepr.raJroM.

Cnylrranrze o6:s.f, cneHu it yruln er.t .

CanocrosrerbHa-{ pa6ora c yre6uuronr.

2. Xuu.uuecrcue
peaKquu.

Clyuranue o6rscueuuit y{r4Tenq.

CauocrosreJrbHafl pa6ora c yle6uurou.
Or6op kr apaBmeHlae Marepuana no
HECKOJIbKI,IM IICTOTIHIIKAM.

3. Xuuu,lecrcue
ypaBHeHun.

C,ryruauue o6rscneuufi y{r4renfl .

CauocrosreJrbHar pa6ora "c yue6Hurov.
Or6op a cpaBHeHhe Marepr.{aJra tto
HCCKOJIbKI4 M I4CTO tIH!1KAM.

4. Pacqemu no
XLltulUqeCKU"l'l

ypa6HeHun4'r.

Aua,rras Qopnayl.

Peureuxe reKcroBrIX KoJrr{qecrBeHHbrx r{

KAI{ECTBEHHbIX 3ANAq.

C,ryru au ue o6r scl,,rclc.tti.t yquTerr.
5. Pacqemut no
xl,tA4UUeCKLLM

ypa6HeHutr.tur.

AHa,ra:l $opiuyl.

Peuespre reKcroB6IX KoJrrrirecrBeHHbrx rr

KaqecTBeHHSIX 3anaq.

Clyruauue o6'ss,clr'elr.uit ! {Llrer-s.

6. Peanyuu
pasrouceHun.

Pa6ora c pa3laroqHbrM MareprraJroM.

ClyruaH ne o6't'scuenuit fll4rerq.
Can,tocrosrei'rbHar pa6ora c yqe6H r,rKoM.

7. Pearcquu

coedwrcttun.
Pa6ora c pa3Aaror{HbrM MarepuaJroM.

Cl yuraHue o6'sscuesui,t f{HTent.
CauocrosreJrbHar pa6ora c yq-e6surcou,

8. Pearcquu

3OiveuFHUn

C,ryuraHrze o6rgcHeHu fi yrrureJrt.
CauocrosreirbHat pa6ora c yue6Hnxou.
Or6op 14 cpaBHeHr4e MarepuaJla no

HCCKOJI bKI4 M 14CTOIt H H KAM.

9. Pean4uu
o6a.eua.

Clyruauue o6'sScuewui'r fIIITeJI{.
CanrocrosreJlbHas pa6ora c yle6Hn rco rra.

Or6op u cpaBHeHrre Marepl4ana tto
HECKOJ]bKHM HCTOqHI{KAM.

10. Tunut
xuA4uHecKux

pearc4uil ua
npuMepe ceoilcma
codt>t.

Pa6ora c pa3AarollHbrM MarepHaJIoM.

C,ryruaHue o6tscseuafi y{I4renfi .

Canlocrorreir bHat palota c yue6H n rco n,t.

I L O(toSuleuue
suauuit no meve

Pa6ora B rapax.
Pa6ora B fpynnax
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(UstweHeHun,

npoucxodnalue c
6eutecm6aM.u)).

Peurenue 3ana-q^.

IIpo seprca roryqeH H br x zuanuil.
floAroroexa K KoHTpolrHoft pa6ore.

12. Koumponpuan
pa6oma Ns 4.

Peruesue saraHprir KoHTpoJrbHoft pa6orur.

Ilpocmeitutue
onepsquu c
BeuecmqsMu
(xuttuaecxuit
npaxmuxyu)
6 ,il.

1. IfparcmuuecKau
paSoma NeL

Ilpuenut
o1paupeuun c

na6opamopuutu
o6opltdocauue.u.

Ha6nroAeslae 3 a AeM oHcrp aIII4-IMI4 ) { I4rent.
O6rscHeHue ua6lroAaelrrrx salenufi .

flocranoexa onrrroB Anr AeMoHcrpa:1:z.V
Knaccy.

B rtno,r gesze rlpaKTr.{qecrcoft pa6orrr.

2. Ilparcmuuect{an
pa6oma Nb2 .

Ha6ntodeuue sa
zopnu.1eil ceeqoil.

Ha6,rrcAeH ne 3a AeM oHcrpaqr4rMI4 yLIVTe ilfl .
O66gcneuue Ha6moAaenrrrx qe,'reHafi .

flocraHosKa onbrroB Anr AeMoHcrparpLr
KJra0cy.

Bunoruresue lpaKrlrqecxofi pa6orrt.

fiarvrarc
reMrreparyp6r
nraruHoerrii

3. IIparcmuuecKctfl
pa6oma.lYb3 .

Auanus noqqbt u
aodat.

Ha6ruoAenue 3a AeMoHctpuq""*" )^Ilrrent.
O6rscsesue ua6rrcAaeNrrrx ssreFruft .

flo crano e xa o rr6IToB An-fl AeMo Hcrpa\LryI
KJraccy.

Brrno:rnesne npaKTI4qecxofi pa6oru.

[aruur< srrcoKoft
reMrreparypbr,

{aruur
TeMneparypbr
n:rarranosE'rfi -
a3MepeHr4e

reMneparlp br B

IIpoqecce
o6yueHu-n

IIp14eMaM

Bbtnapt4BaHI4{

BoAbr r43 o6paaqon
rroqBbr. [aruux pH

- pH - r,r3MepeHr4e

BOAopOAHOfO

IToKa3areJr.fl

BbrTrlnKr4 pacTBopa

noqBbI

4. IlparcmuuecKatL
pa6oma Nb4 .

IIpusuarcu
xl,tJ4utleCKUX

pearcquil.

Ha6:rrcAeurae 3a AeMoHcrpalIpItMI4 Ytvre rs..

O6bqcHeHIae na6,rrcAaeM slx qereut4 fi .

llo craHosxa orlblroB Anq AeMoHcrpaIIIrH
Knaccy.
Bunorsenue fipaKrl4qecxofi pa6omt.

flarurax srrcoKofr
reMneparypbl,

[arvur
reMneparlpLl
nraruHonbrft,

,{arurzn pH -
rrpr{3Har{LI pearquft
TIO I,I3MEHEHI4IO

cpeAbr (peanqu.a

sefitparzat\uu)
5. IlparcmwuecKail
paSoma l,lb5.

Ilpuzomoeneuue
pacmqopa caxapa u

pacuem ezo

ivtaccoeoit donu a

DACmBOpe.

Ha6lroAeuue 3a AeMoHcrpaul4.f, MH )4{I4ren{'
066-[cHeHIae ua6,rroAaeN{rtx .fl sreul4ft .

flo craHo exa orlblroB An-a AeMo Hcrpa\rru
ru]accy.
BrrnolHenue [paKTuqecnofi pa6orut.

3rexrpouurte
eecur, Ha6op

:ra6oparopuvllAA
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Pncmcopeuue.
Pacmeopu.
Peux4uu
u0illtozo
o6"uenu.

Oxucryumen'rt
o-
60ccnxaHo6um
enbHble
peax4uu(I I
,l)

I. Pacmaopeuue.
Pacmaopu.rwocmu

6eu1ecme e eode.

Pa6ora c pasAaroqHblM MarepriaJroM.
Clyurauue o1rs.csenufi, yqnTen.q.
CaMocroqreJrbHar pa6ora c yue6H nrcov.

[ar5ux etrcoxofi
reMfleparypbr,

[arvnrc
reMneparypbr
ilJrarr4HoBbrfi - no
fopeH14lo cKa3aHo

Bbrule, larvnrc pH

- Itpkl v3yLte[Il1llr'l

KHCITOT 14

ocuosaHHfi (cpela
pacreopa).

{arurar<
sJreKrpofrpoB

OAHOCTT4 -
u3yLreHfie

npoBonr4Mocr14

pacrBopoB

2. 3IC. Ocuoeuure
nonoctceuua TOf Pa6ora c pa3AaroqHbrM MarepnaJroM.

Clyurauze o6rscseuuil 1.uzrrerrs,.

Cauocrosre!'rbHar pa6ora c yqe6Hurou.
3. I4ouuarc
ypa6HeHun.

Auarlrs Qopnyl.

Peuesne reKcroBbrx KorHsecrBeHHbrx r.r

KaqecrBeHHbrx 3aAaq.

C,r yruan ue o6ugcuenuit yrrure!.Ir.

4.. Kucnomat, ux
rc,uacctt(turcaqun u

ceoilcntaa.

Pa6ora c pa3AaroqHbrM Marepr4anoM.
C,ryuraH ne oducses n fi yq r{Tertr.
Cauocrosrer'rrHat pa6ora c yqe6Hr,rxoN{.

5. Ocuoeauwr, Ltx

xnaccu$uxaqun u
ceoitcmea.

Pa6ora c pa3AaroqHbrM Marepr4arroM.

Clyruanrae o6rscneuuh yqHrerff .

CaN4ocroqrerbHaq pa6ota c \ -re6H HKoM.

6. Orccudu, ux
xtaccujturcoqufl u
caortcmaa.

Clyuiauue o6'ascue:uvi,t 1l.rrvrenfl,.
CanocrosreqbHas pa6ora c yre6uuxou.
Or6op H cpaBHeHHe Marepuana tro
HCCKOJIE KI{M I,IQTOqHI4KAM,

7. Conu, ux
rcn.accuQturcaLlun u

ceottcmaa.

C,ryuraHue o6'sscaesvit yrvrerrfl..
CaMocro.f,rerrbHar pa6ora c yle6Hnxonr.
Or6op 14 cpaBHeHr4e Marepr4ana tro
HCCKOJIbKI4M I] CTOTI HI4KAM.

B. fetrcmu.tecrcqtt-
censu.uetrdy
liraccutlu
BeutecmB.

Pa6oia c pa3AaroqHbrM Marepr4a,roM.
C,ryurauue o6ucHeHu il yliireln.
Canaocrosre,rbHar pa6ora c yue6uuxov.

9. OrcucnumetrbHo-
BOCCWAHOBUmeIbH

we peaKquu.

C,ryruau ne o6rqcueH ra fi ylr nrer'rr.
Can,tocroqreJrbHar pa6ora c yue6Hnrcov.
Or6op H cpaBHeHr4e Marepuara ro
HECKOJI bKI,I M 14CTOq H h KAM.

10. OSo6u4euue u

cucmen4amu3al4un

suauttil no meMe (
Pacmeopeuue.
Pacmeopt't.
Pearctluu uoHHozo

o6ueua. OBP)).

Pa6ora B rapax.
Pa6ora B fpynrax.
PeueHne 3anaq.
flponepra flonyqeHHbrx :uauuft .

flo4roroerca K KoHrpoJ'rsHoft pa6ore.

I l. KoumponbHafl
na1oma,^'lb 5

Peruesae za4la:nui.t KoHrponbHofi pa6orst.
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Ccoitcmca
s.neKmponumo
6

(xu,ttuvecrcuit
npaxnturEu)
Gq)

I. IlBarcmuaecKan
paSoma Nb 6.

tr4ouuue peaK4uu.

Ha6rroAeH rze 3a AeMoHcrpaunfl M H ylrnrerr.
O6:rqcHeHue ua6ruo4aer4rrx sereHr4ff .

flocraHosrca orrbrroB AJrr AeMo Hcrpal\vrk1

KJraccy.

Bsrnorseune flpaKrhqecrofi pa6oru.

2. IlparcmuuecKan
pa6oma.l\b 7.

Vctoeua
npomeKaHun
xuM.uqecKux
peanluu necrcdy
pacnxeopa.M.u

enercmponumoe do
KOHUA.

Ha6lroAeuue 3a AeMoHcrparrr4.rrMr4 frHTeiTr,
O6rscHeu ne uadlrc4aervr urx s e,'reH 14 ft .

flocraHo sxa orrbrroB AJrr AeMo Hcrparrur4
K,'IaCCy.

B srno,rueHr.te [paKTr4Lrecrcoil pa6ortr.

laruux
reMneparypbr
nrtaruuoslrfr

3. IlparcmuuecKcrn
pa6oma I@ 8.

Ceoilcmaa Kucronl,
orccudoa,

ocuoeauui,t u coneii.

Ha6nroAenue 3a AeMoHcrpaqrrsMr4 y{r4ren.fl .

O6rqcHeHue Ha6ruogaeMrfx "ssreuufi .

flo craHosxa onbrroB Anfl AeMo Hcrp ar\krLr

KJraccy.

Brrnorueuue npaKruqecnoft pa6oru.

[atvlrx pH

4. IlparcmuuecKln
pa6oma Ne 9.

Petueuue
SKCnepu.MeHmQr;IbH

atx zadav.

Ha6ruo4euze 3a AeMoHcrpa\vflMkr yrvre nfl .
O6rqcHeHue ua6:toAael{rlx sereHr4fi .

flo craHo e rca o rrbrroB Anq AeMo Hc'rpar\r4u

KJraccy.

Brrnorueuue rrDaKTr4qecrcoft pa6orsr.

3uHttoqeuue
(4 q)

I.O6o6u.geuue u

cucmeMQmusaLlun
suauuit no
yve1uurcy xuMuu 30

B rcryacc.

Pa6ora B napax.
Pa6ora B rpynrax.
Peruegue 3anaq.

llpoeepra ttony{eHHbrx :Hasnfi .

lloAroroaxa K KoHrporrHoit pa6ore.

2.O6o6u4euue u

cucmeMamusaqun
suauuil no
yveoHuKy xuJt4uu'3g

8 xnacc.

Pa6ora B rapax.
Pa6ora B rpylnax.
Peruesze 3a4aq.

llponepr<a nony{eHHblx suaFII4ft .

floArorosxa K KoHrponruoft pa6ore.

3. tr4moeoean

KOHmpO,nbHan

pa6oma no xltv?tu
sa B rcnacc.

Peueu ue ga1auvit KoHrpoJIbHoil pa6orsl.

4. Auanus
rcoumpo,nuuoit
pa6omut. Pa6oma
uad owu6rcauu.

AHa,rHs ouu6orc.
Aua,rus rcourpcirtuofi pa6orlr.
Pa6ora saa ouu6rcavn.
Peulesue 3anaq.

C,lyuraHne o6's gcHeH n ft ylt I4Te,'rs.
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9 KJIACC (68 TTACOB)

Haseauue
pus0enu,
KOnUqecm60
qaco6

Teua ypoKa, Ocuoeuote sudot deamenuuocmu
odyvaruu4uxcn MKo,rbt

Llcnonoso6crHue
o6opydoeaHun
qeHmpa <ToqKa
Pocmay

O6u4un
xopsKmepucmu
KA XiltltUHeCKilX
sneueumoc (4
a).

L XaparcmepucmuKa
xuttuqecKo20 IJleM eHma
HA OCHOGAHUU e20

n.oJxouceHuz G

Aepuoduuecrco'ii
cucmene f. IrI.

Meudeneeea.

Cnynraune o 6r.scueuz it ytur ent .

Cauo crosr errbnafl. pa6ora c
yue6uuron,t.
Pa6ora c ra6:ruqeii MeHne:reeea.
Pa6ora c KaproqKaMr4.

2. XaparcmepltcmuKa
xuL4uuecKozo SneMeHma

H0 0ctl06aHuu ezo
no,Io)tceHun I
Ilepuoduvecrcoi
cucme.ue I. IrI.

Meudeneeaa.

Cl1'ruaHrae o6tscueHu i.t ytuterrx.
Canaocro.qreJTbHat pa6ora c
yue6uurcom.
Pa6ora c taSmnpit MeHAe:reeea.
Pa6ora c KaproqKaMu.

3. XapaxmepucmuKe
xl,uvtuqe c Ko 2 0 3.n e M e Hm a
no KuclomHo-
o cHo Btl btM ca oilcme a.nt

o6pasyeuwx tt.,v

coeduneuuti.

Clyuaurze o6r,qcFreH !rii yq hrenr.
CauocrosreJrbHa.s pa6ora c

.yve6uurol,r.
Pa6ora c r a6 rruryek MeHge,reeea.
Pa6ora c KaDToqKaMh.

4. Ilepuoduqecxui.t
3Q,KOH U

Ifepuoduuecrcan
cucme,Ma xuxnuvecKllx
eneueumoe,[. tr4.

Meudeneeaa.

CryruaHne o6rqcueunil yqhrerfi .

Canaocrosre,qbHa{ pa6ora c
yue6Hunoir,l.

Pa6ora c ralnuqeh MeHAereesa.
Pa6ora c KaproqKaMH.

Memonnu (13
tt)

L [Io.rotceuue
MemanJ,loG 6 .

Ilepuoduuecrcoit
cucmeMe

f .tr4.Meudeneela u

cmpoeHue ux an'IoM06.

C,ryuraH ne o6:ssc ueH uil yrure nfl .
CauocrosrenbHar pa6ora c

yue6uuxorr,r.

Pa6ora c ra6,ruqefi MeHAe,reeea.
Pa6ora c KaproqKaMr4.

2. Xutturtecrcue
ceoitcmaa Memenro6.

Pa6ola c pa3AarorrHlrM Marepr{aJ.roM.

Clyruauue o 6:sscseuu it ytur ett .

Cauocrogrer'IbHag pa6ora c

VLIE6H}TKOM.

flarurax
reMneparypbr
n:raruHoertfr

3. Ilonyaeuue
.MemaJtJtol. Kopposun
Melnq,tL'|o6.

Clyurauue o 6r.f, cHeHra it yturetx.
CaNro cro-srerbHa.s pa6ora c
yue6uurcolr.
Or6op a cpaBHeHr4e Marepr4arra no
HECKOJIbKHM HCTOI]H14KAM.
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4. Ilte.aouuute
MemQ",lJlbt.

Clyuanue o6r.{cueHu it ytvrenn.
CaMocroqreJrbHar pa6ora c
y.re6Hurcov.

Or6op v cpaBHeHHe MarephaJra no
HCCKOJI bKH M 14CTOI{ HH KAM.

.{aruux
TeMneparypbr
nraruHoerrfi

5. Ilte"tovuute
hlema.rulbl.

PeureHue 3alar{.
Pa6ora rro KaprorrKaM.
Peuresue xllM r.rqecKr4x ypaeueHr4fi .

6. Eepunnuil, uazuutr u
I4eIOtlHO3eMellbHue

A4emailnu.

Pa6ora c pa3AaroqHbrM MarepuaJroM.
Clyuauue o66scHeHu ir ytur etn.
Calrocro.sreJrrHar pa6ora c
yrebuuronr.

7. Eepunnuil, aazuuil u
L L F J't O tt H O 3 e.A4 e r b H d e
MemalIbt.

Peureuue 3anaLr.

Pa6ora no Kapror{KaM.
Pemesue xr4M lrqecKux ypaeHenufi .

8. Annauuuil.
Pa6ora c pa3AaroqHbrM Marepr4aJroM.
Clyuanue o lrsoueHuir yrvrr e nfl.
Caruocrosrei'Ib Ha.f, pa6ora c
yue6Hnxou.

9. Annuuuuu. PerueHne 3aAaq.

Pa6ora no KaproqKaN{.
P-euresae xr4MHqecKHx yparHeuurT.

10. )Keneso. C,'ryurauue o6rscHeu nfi yqnrerfl .

CaN.rocroqrel bHar pa6ora c
yue6yraronr.
O6rscseHne ua6,rro4aeil,r srx sereHHft .

1 1. 3arcpenneHue Lt

cucmeMamu3aryut
suauuil no-zra6e nepeofi
<Memannu>t.

Pa6ora B napax.
Pa6ora B rpynrrax.
Peurerure 3ana.q,.

flpo eeprca rronyqerl.H brx gHaH n ft .

floAroroera K KoHTpoJrtuofi pa6ore.
12. Roumpo"tuuast
pa6oma,r/bl
<Memannut>t.

Perueuae za!^auwit rco HrpoltHofi
na6orur.

13. Auanus
r'

KOHmpOr'tbHOU p0oomd.
Asarug ourpr6orc.

Asarug KoHrponbHofi pa6orrr.
Pa6ora ual ouru6rcaun.
Peruenue 3anaq.
Cllrnanue o6rgcseuuit yrrkrreJr.s,
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Ccortcmcu
MemuutoB u ux
coeduuenuil
(xu'vuuecxuit
npaxmuxy,w)(3
a).

II p a rcmu ve c rcatt p a6 o nt a
Nbl. OcyuyecmlleHue
qenoqKu xuMuqecKux
npeepau.leuuu.

Ha6lro4eH ne 3a AeM oHcrpauHff M14

yqr4Terfl.
o6's r cl'r e H r.r e H a6,r roAae Nl sl x g e,.r e Fr il ii .

llocranosrca or[,IToB ilJIt
AeMOHCTpaqHH KJraCCy.

Brrno,rnenze npaKTr4r{ecrofi pa6orrr.

flarvux srrcoxofi
reMneparypbr,

[ar.rnx reMreparyp
st n,qarnHoeotil -
H3MepeHHe

TeMreparypbl
flepexoAoB
aJrJlOTpOnHbtx

vo4rz$arcaqr.r fi
cepbr; H3MepeHfie
reMneparypbr
nIaBJreHHt BeulecTB.

ITparcmuuecxaa pa1oma
J,/b2. IfonyueHue u
caoitcmea coeduueuutt
MemalJto6.

Ha6ruoAesue 3a AeMoHc rp ar\uflMu
yt{HTent.
O6'sgcnesne Ha6,rroAaeNa srx s sreH raii.
flocraHo eKa on brroB AJrs

AeM o HCrparIVt4 rGlacey .

Bsr no,rueH ue nparru vecrcoil
ITparcmuuecrcan paSomo
Nb3.

3rccnepuueHmailbHbte
cadaqu no
pacnosHa6aHUrO U

norxyqeHurc ceulecm6.

Ha6mogeHue 3a AeMoHcrpaur4rM 14

yq uTer'lt.
O6ssor.elatte ua6:rrc4aeMrx sereHnfi .

llocraHoexa orrbrroB nJrt
AeMOHCTpa\LrU Knaacy,
BunolHeHne fl paKTHr{ecrcofi na6oru.

Heuema,Tnbt
(26 u)

l . Heuemannbr : qnrot4bt

u npocmbte 6eurycm6a.
Ructopod, osou,
eosdyx.

' C:ryruaHze o6rqcHeHr4ft )^{uren-fl .

Cauocro.srerbHa-s pa6or a c
yue6Hrarou.
Or6op u cpaBHeHr4e Marepr4ana rro
HeCKO JILKI4M I4CTOT{HII KaM.

flaruur etrcoxoii
TeMrreparypbr,

{aruux
reMrreparyp6r
nratuHoalrfr -
r43MepeHrie

reMrreparypbr
repexoAoB
a,TnoTpo[HbI x
nro4n$rzxaqrz fi
cepbr; r43MepeHr{e

reMfreparlpbr
niraBneHl,Ir BerIecTB.

2. Heu.emaztut.
Xunuuecrcue ceoilcmca
HeMeW&IIOA.

PerueHue 3ailaq.
Pa6ora rro KaproqKaM.
Peuresue xvMr4r{ecKr4x voaeueHr4ft .

3. XtLv,uvecrcue
SlleMeHmd B KIemKax
Jtcugbrx opzaHu3rLoB.

P a6 oi a c pa3AaroqHbrM Marepr.raJro M.

Clyurauze o6bqcHeHr4 ir ylarenn.
CaNlocro-flrerrbHa.s pa6ora c

Perueuue 3a.qaq.

Pa6ora rto KaproqKaM.

Perueune xr4MrrqecKHx voaeueuaii.
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Crylaurae o6tscsenuft ) II4Tenfl'

Canlocrosrer bHat Pa6ora c

yue6Hnrcovl.

O6r',rcHeu ne Ha6"[rcAaeM blx t BneH Llu'

5. Fanozeud.

Peuresue 3aAaq.

Pa6ora ro KaPror-IKaM'

Peure nue xnM Hri ecK4xj! ae}Ig}I4l4i

6. Coeduueuun
7AI'IO?eHO6'

Clvuranue o6'sscseHufr )^{Irrenfl '

CavocrogreJ'IbHat Paoora c

yue6unxov.
Or6op 14 cPaBHeHI4e Marepzana no

HECKOJIbKI4M IICTOIIHT{KAM.

7. Ilonyueuue
zAiIozeHo6.

ELtottozuqecrcoe
3HALteHLle u npuMeHeHue

7AJIozeI7OB u lLx

,{aruutt ertcoroil
reMIIeparypbI,

,{aruun reMrIeParYP

rr nraruHoertfi -
r43MepeHI{e

reMneparypbl
[epexoAoB
annoTporIHbIX

moguQnraqufi cePu;

r43MepeHI4e

reMneparypbl
tlraBreH14tl BeuecTB'

Pa6ora c pa3AarotIHbIM MarepI4aJIoM'

Cryuasue o6tqcHeHufi )^Iuren-fl '

CauocrogreJlbHafl Pa6ora c

yre6uraxou

Pe ru e Ht, e zal.Lauwi't rco HrPol luofr
9. KoumPonuuast
paSoma Ne2

,{arunrc estcorcofi

TeMleparyp bI,

,[aruur
TeMrIaparypbl
nraruuossti -
143MepeH14e

reMreparypbl
nepexoAoB
arJlorpofIHbl x
nroAr,rsr.rraqu il
cepbl; l43MepeH14e

reMneparlp bl

nJIaBJleHus BeulecrB'

CllytlaHroe o6'sscseu n fi yll hrent'

Carr,lo croqreJlbHa-f, Pa6ora c

vqe6unrcou.
Jz

C)6:sqcHeHue sa6lroAaeMblx tBJIeHI4II'

HecKorIbKI'I M 4919:gg53y:

-,t ytu au ra e o 6rsc s eu u ii )^{urens'
CarrnocrosrerbHafl Pa6ora c

yue6Hut<ou.
OrSop I4 cpaBHeHI{e Marepl4aJla no

I l. CoedwneHufl ceqbl'

flaruran PH
Cnyur aune o5t.f, cHeuu it' Ymrew"
CauocrorreJrbHafl Pa6ora c

yue6Hutcolt' -
O6rscsesue Ha6nrc,{aeMblx fl BneHI4u'

12. CePnan Kucnoma'
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Peruegue 3aAar{.

Pa6ora no KaProqKaM.

PeueHne xuN,t Huecrchx )PaeHeHIaft '

flaruur pH
Clyuraune o6tqcHeHnI YII'{renq'
CantocrosreJlbHat Pa6ora c

yue6Huxotu.
O6tscnesue Ha6ruo4ae\'mrx'sereHlaft '

14. At4uuqrc.

Clyurauue o6bqcHeHIafr )qlirerq'
Canocro.sreJlbHat Pa6ora c

yue6uurou.
b6t".t.n"e ua6:*o4aentlx aeneHuil'

I5. Conu ar'uvxottufl.

Clrrlasue o6'rscHeHuft Yqurens'
CaNnocroqterlbHar Pa6ora c

yue6unxov.
Or6op 14 cpaBHeHI4e MarepI'IaJIa no

HCCKO JIbKI4M NCTOT-I H 14 KAM.

16. KucttoPoduue
coeduueuun a3oma.

,{aruur
reMneparypbl
nratuHosrtfi

Pa6ora c pa3Aaror{HbIM Marepl{aJloM'

C,ryuraune oll'scuesuit 1^Il4Ten's'

CavocrogrerbHaq Pa6ora c
.re6HnKoNa.

17. @ocQoP u ezo

coeduuenua.

Peureuue 3anaq.

Pa6ora no KaProqKaM'

Peurenrre x[IMuqeelqlxJpeEIrel4l4'

18. @ocQoP u ezo

coeduueuua.

O6trcueur'te Ha6@

Clyurauue o6lrcsenuitt Ynnenn'
Can,tocroqreJlbHafl Pa6ora c

yue6uutcotu.

Peurenue':aAaq.
Pa6ora rlo KaPTor{KaM'

Peruesue xI'IM hqecKI4x YPaeHeufifi '

20. RucnoPoduue
coedtrueuun YznePoda'

GyuraHrae od:lqcHeHil it' Ymretx'
Caltocrosr e ilbHafl Pa6ora c

yue6uuron't'
b6urana"re Ha6,rroAaeN4 stx ss.lleul4il'

21. Kpeuuuuueeo
coedtmeuun.

CaN,t ocroqreJl b Ha,l Pa6ora c

yle6uurou'
Or6op n cPaBHeHue Marepnana no

HecKo nbKI4M I4cIq:Hr5e!!

22. Cu.nurcamttan

npoMbtwtteHHocmb'

Pa6ora B napax.

Pa6ora B rpyrnax'
Peureuue 3aAaq'

f[po neprca no,lyr{eHHblx 3HaHnH'

Il-oaroroerca x rosrPoluHoii Pa(

n. O5o1raarou4uil YPox

no meMe

<Heuemannu>.

Pa6ora B napax.

Pa6ora B fPYnnax'

Peuesne 3aAaq.

flponePra no"nyqeH H blx guau u fr '

floAroro e ra K Ko 1rpe'lr !119!-Pe6ofe'

U. OOo1taarcu4uil YPoS

no mex4e

<Henemautut>,

Pfi ." r...A.u llil rcourPolrsoft
25. RoumPortbHan
paSoma Ne 3.



26. Auarus
KoumpottbHou pa6omut.

Aualu: ouru6ox.
AHa,rLts KoHTponbHoI Pa6orlr.
Pa6ora HaA ouru6rcannu.

Peureune 3aAalr.

C,ryruaHne o6bttcHeuta fi yq HTeiI ff .

Caoitcmau
uettemunnob u

ux coeduneuutt
(3 ,t).

Ilparcmuvecxan pa6oma
Ne1.

SrccnepuueHmQJ'tbHde
sadaqu no meM.e

<Ilodzpynna
rcucnopoda>.

Ha6nroleuue 3a AeMoHcrpaql4tMH
yr{I4Tenfl.

O6'sscHeH rae ua6l rcAaeNt utx g e,'IeH 14 fi .

flocraHoeKa onblroB Anfl

AeMoHcrpauHfi Knaccy.

Brrnomreuue ilpaKTur{ecroft pa6orlr.

Ilpaxmuuecrcan paioma
tw5.
SrccnepuueHmaIIbHde
sadauu no meMe

<Ilodzpynnbt a3oma u

yznepoda>.

Ha6lro4eune 3a AeMOHcTPaIII'{fl MH

yrlurens.
O6'sqcHeHIae Ha6lroAaeN.t ltx qe,'IeHHil.

llocraHosKa olbIToB Ar.f,

AeMO HcTpallvttl Kracay.
Brtnorueuue npaKrl4qeucoft pa6orrt'

Ifparcmuuecrcan pa6oma
Nb6. Ilonyveuue,
coSupauue u

pacno3HaBAHUe 2cI3OG.

Ha6,'rloAeHrae 3a AeMoHcrpaIIIrgMI'I
yr{14Teng.

O6sscHeHue ua6:rrcAaentrrx qsreHufi '

llocraHoeKa orIbIToB AJII

AeMoHcTpauI{14 Knaccy'

BrrnorHeuue npaKTI4qecrcoft pa6orlt.

SrexrpoHuble Becbl,

ua6op ,ra6oparopr.tn

Opzuuuvecxue
aeu4ecmcu (13

u)

l. Ilpeduem
opzaHuqecKou xuuuu.

Clyil aH Iae o6rscseunit yl l4rent'
Cauocro.sreJlbHa{ Pa6ora c

yue6ullrou.
Or6op n cpaBHeHI4e MarePHaJIa ro
HCCKOJ]bKI{M T1 CTOqHI{KAM'

2. Ilpedenuuue
yzneaodopodut.

Clyruauue o61.fl cHeHz rt Yutrett.
CocraereHue xI4MI4qecKrax Qoptuyl.
Pa6ora B napax.

Pa6ora y AocKl4.

3. Henpedenuuue
yz.neeodopodut.

Clyuauue o6tscHeuuit Ymtetx'
CocrasreHI4e xIrMIrqecKutx tpopuyl.
Pa6ora B napax.
Pa6ora y AocKl4.

4. Cnupmut C,'ryLlaurae o6tscueH u il Yq HTeng.

CaN,rocroqrer bHafl Pa6ora c

yue6nnxon,t.
Or6op 14 oPaBHeHue Marepl4ara no

HECKOJ]bKI4M 14CTOqHI4KAM

,{arurzr pH

Clyuauue o6t scsenu fi Yturetn.
Cocraereut4e xuM hqecKux Soprvy,r'
Pa6ora B napax.
Pc6nra v nocKl,t.

,{aruurc pH
5. Ilpedenuuue
oduoocuoeuarc
rcapSouoewe Kucrombt.

6. C,to.trcuat e eStuPut.

)I{upr't.

c,ryulauue obibqcHeHZI4 y{I{TeJLtl'

CocraereHlae xl'IMllqecKrax $o pn'tyl'

Pa6ora B rlapax.

Pa6ora y AocKI4.
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J-*1 :-

7. AuuuorcucJxomd u

6ett*u.
Pa6ora c pa3AaroqHbtM MarepHaJloM.

Clyurauue o6:sscseHuft fII'ITenq.
CauocrosreJrbHar pa6ora c

vqe6nurou.
8. Aivuuorcuctrombt u

6enxu.

ClyuaHue o6rscuesu fr, ytvr e nx.

CocraeleHue xHM14LIecKux Sopvyl.
Pa6ora B napax.
Pa6ora y AocKI4.

9. Vzneeodut. Clynrallue o 6:s.scse HIa it ytur etri'
Cocrasrerllae xI4MI{qecKux tpopuy:r.
Pa6ora B napax.
Pa6ora Y.uocKI4.

10. Ilo.uu.uepu. C,ryuaune o6'sqcueHIaft ) {I'Iren-fl .

CocraereHue xtl M Httecttrax Qopvy,r.
Pa6ora B napax.
Pa6ora y AocKI4.

I l. O6o6t4antL1uu yport
no meMe

<Opzauuuecrcue

6eulecmBar.

Pa6ora B rlapax. {

Pa6ora B fpyilnax.
Peureuze 3aAaq.

llponeprca nonf{eHHbIx sHaHI4ft .

floArorosKa K KoHrpoJlruoft pa6ora

12. Koumponuuan
pa1oma Ne4.

Perueu ue zagauuh ro HrPol lHoil
pa6oru.

13. Auanus
K o H mp o.ttb H o it p a6 o mut.

AHartls ouru6ox.
Aua,q Hs KoHrpoJtbHo ft PaSorsl.
Pa6ora uar ouru6xanru.
PeueHue 3aAaq.

C:ryuianr,re o6tscHeuu it Ylar e tn.

?arcpen,zeuue
(6,t)

l. Ilepuoduqecrcuit
3AKOH U

IIepuoduvecrcan
cucmeM.a xu.I4uqecKux

eneuewmoa,4.14.
Meudeneeea.-- 

!

Pa6ora B napax.
Pa6ora B rpl,nilax.
Peruesue 3ana.q.

llponepra [onyqeHHblx sFIaHIail'

floAroroexa K KoHrponruofi pa6ore.

2. Cmpoeuue
6el4eCm6a.

3. Xuuuqecrcue
peaKquu.

4. Kry ac c ut xtl"t4uLle cKux

coeduueuuil e cqeme
'r1nt J4.

5. I4mozoaan
KoHmpo.ttbHan Pa6oma.

Penr euze zagauuit Ko Hrpo JI b Ho I.l

pa6orut.

6.AHanus rcoumPonuuot)

pa1omu.

AHarus oruu6ox.
AHar ns KoHrPoJIbHofi Pa6orsl.
Pa6ora HaA oruu6rcanu.

Perueune 3aAaq.

C nvrrrasue o6t gcgeHufi )^II4Tenq
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