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I. IfoscngTerrbHafl 3anrrcxa

lraupannenrlocrb ilporpamubr: ecrecrBesHo'alqFrar, ilpeAua3Harreaa Art,, Ao,,oJn{HTeJrbgoro
H3)trIeHHrI xllMl{Ilt, KaK Ha 6a:onou, TaK H ua npoifxnluou ypoBHe. Pea.ilHsaqus AaHHofi
nporpaMMbl upeAycMarpl4Baer HcIIoJrb3oBaHHe o6opylonanur ecrecrneHHouaJrquoro npo$ranx
<<To'{Ka pocra}, noJlyqenuoro B paMxax p€:ur'r3ar{Hn HarlproH:urbHoro ilpoegTa.

l{porpaunaa pa:pa6orana B coorBercTBlrn co cJreAyroqnMn HopMarrrBrrbrMr{ roKyMeHTaMH:
- oegeparrrabrM 3aKouoru o:r 29.12.2021r.1&273-o3 <o6 ofpasonauru e Fo*
- Ilpurca.:orvr MNnncrepcrBa rpocBerrteglur Poccnficxoft (De.qeparym or 09.11.201g r. Jr,l!196 <O6
yrBepx(AeHHH llopxlra opranrr3ttqgn H ocyrqecrBJreHr{fi obpa:onarenruofi Aesrelrnocrr{ no
ronoJrHrrreJrbHbrM o6rueo6pa:oBaTeJrbuErM nporpaMMaM)
- Ilncrmou Manucrepcrna ofpa:oramtx H HayKH Poccnficxofi @e4eparuna or 18. ll.20l5ll!0g-
3242 o Hanpaslrsnr{H <<MgroANqecKrD( peKonnenaaryrfi no rlpoeKTr.rpoBaHxro &orroJrHHTenLHbrx
obu1eo6pa:oBareJrbnbrx nporpaMu (nxmouar pi*HoypoBHeBbre nporpaurvrn)>i
- IlonoxesraeM o Aorrollgnre;rbxorra o6pasonalav s MKOY <<HosoarercarrAlloBcr(ar COIIb.
Arrya"irsHocrb trporpaMubr. flporpanarvra <OsaAaseunar xxMr{lr> HMeer npoQeccnonirJrbr{yp
HarrpaBJleHHocrn. Y'{eHNxy, as6panlreMy xr,{MlrqecxJ.ro crrertuanrbuocTb, oHa noMox(gr oBnaAerb
B coBeprueHcrBe neo6xoAl'tubrMl,I rIpI{eMaMI{ )rMcrBeuHofi rexrenlHocwr, pasrlurb rBopqecKoe
MbIuJIeHLIe. Bax$rrru KoMnoHeHToM groro npoqecca flr,rflerc . p{enr,re pernarb xr,rMHrIecKI{e
3AAAqvr? TaK KaK oHO BCerAa cBr3al{o c 60lee cnoxnofi MbrcnHTeJrbHofi,{esren6r{ocrbro. ,{.irx rex,
KTo cMox(er oBJIaAerb coAeplKalil{e*r Aarurofi nporpaMMbl, pemenxe 3a4aq ne 6yger Bbr3brBarL
oco6Hx tpygnocrefi. l{poqecc perrlenns crar{er )rnreKareJrbr{brM r{ 6yae:r rp6goc1aTb
y.4oBnerBopeHl{e, noAo6Hoe roMy, Koropoe rro.rryqamr mo6rarenn pa3raAbrBaur{r KpoccBopAoB.
YuesNe pemarb 3axaq:c. pa3Bl'rBaercs B fipoqecce o6yref{vrs, vr pa3Br,rrb 3To yMoHr,[e Mox(Ho
TSJIEKO OAI{HM rIYTCM - IIOCTOffHTIO: CHC. EMATI{IICCKI.I PCIIIATb 3AAAqI{.
C noMotqbro nporpaMMrl <<OgaAaqemras xrrMns) mr(oJrbHr{K npno6perer v 3a{pen6r
npalcrsrrecKl're HaBhrKI{ n pa6ore c BeIrIecrBaMLI, BbmoJrurr pa3Jrr.frnoro ypoBgr cjro}Kgocrr{
npaJCTI{.IecKHe 3aAaHHt. B csssn c sTHM,qaHnyto nporpaMMy no $opue co4epxaHlrr 1r npoqecca
neAarorlirrlecrcofi Aerr€nbHocrpl MolKHo orHecru K HHTerpHpoBaHIroMy rl;rr1y, T.K. oga
oSreAlrnaer B qeiioe o6;racm gcHoBHoro fl Aoiioffii.ireiilxoro odpasoraHnx.

HoefisHa- 3a ocHony fiporpaMMbl 6rrna nrr6paHa aBTopcKiur [porpaMMa ,qonoflHuTeJrlgoro
odpasoraaux 8-11 raaccrr <<osaAaseHuas )crMr{D) C. 5. ?oxcrbxrnncrofi, yunrerx xurwaur.
[eAarora AonoJrHnre.IrbHoro o6pasonaHrr I{eHTpa odpasoear*rx }lb 1475 r. Mocrcra,
[3nexrponnrfr pecypc htto'//hito.l r.pt.*b"r.rdrri.tr uni"l..ohp?ID:201000403]. Hoea3Ha
qporpaMMhl <Osa,uaseHHafl xvtwrnm ocl{oBaga Ha npoBeAenran sanrrsft c [cnoJrb3oBagneM
o6opytoeaxrax rIeHTpa <Toqxa pocra). 3ro nogsorfletiosxur" ycJroBnr{:
- EJrfr pacflrlrpenrc coAep)Karrn-s rrrKoJrbgoro xaMr4qecroro o6pasonanru;
- 'fux noBbllrreHrn{ [o3uaBareJrlnoft aKillrHocr]l8 ecrecrBenuonayrnofr o6nacra;
flnx pasnvwta JrrrqHocrr{ pe6emca, ero cuoco6xocrefi, $oprrcrpon arrus. uyAoB.}rerBopeg}rt
coqrnlJtbHo 3uaquMbtx r{HTepecoB a norpe6nocrefi ;
- anr pa6o$t c o,qap€sl{blMrr ITTKoJIEHI,IKaMH, opraurr3arlrau Hx pe3lkrru;B panrarrg6p( oonacrsx
o6paronare$Hofi, rtopr{ecxofi 4errenrriocra.
Irp,maeHxa w$ponne -ua6opatop'r4 Ha 3ar{nr}rflx Eo xvr*y*) Jrra,,{{ecr Moryr BBr[oJrHr'Tb
na6oparopHbre lr rrparff?rqecKue pa6ornr.

Ornn.lnre"nb rrLre oco6enHo gr*r.
flpegnaraemufr xypc HocHT o6y'rarorqr,rfi, pa3Br4Barorqrft ra corryramrrrrft xapa6Tep, no3Borser
oppreHrl'lpoBarbct Ha nu6op 6ygF{efi npo$eccna Bpaq4 reHernKa, 6Nonor4lKoJrora.
lfporpa*rua paspaSorana AJUI yqarryxcr 8-grsraccos, KoJrr4rrecrro4erefi B rpyrrne - 6-g



qelroBer. Bo:pacr Aereft, yqacrByroutux B peailrrsarlux AaHHofi o6pasonatenuroff rrporpaMMbr:

14-15 ret.

fienarors.recraff qenecoo6patnocrb o6yenonrreaa reM, r{To IrrKoJrbHI{r{aM nfte.qoeraBJrfiercs

Bo3Moxnocrb rronoJTu]rrb 3naHr{f;, npuoGpecru r{ 3arpenxrb HaBbIKI4 pemenllf reopernqecxxx

lr, rtro oco6ermo Bar*io, npaKTncecKl,rx 3araq no xriMHIa. Perner*le 3aAarr 3aHr,iuagr B

xnMfirrecKoM odpasonar*nn BaxrHoe Mecro, TaK KaK 3To oAlrg r{g Ba)Kl{efirrllx qpneMoB

o6yrenax, uocpeAcrBou Koroporc o6ecneql,IBilercr 6oree mydoxoe H [oJII{oe ycBoexre

y{s6soro Marepl,raJra rio x}t}rlrx a aupabatsmaeTcr yi}ien}ie cauocrocreirbxorc oclvirlcn€Hrlfi I{

rrpprMeueur4f, upno6perennbtx :nannft .

fnannrr*r Kpr{TepHeM orfopa yqarr1ffxc-fl B rpylmhl flBJrterc-e xeJraHne pe6eur<a nprao6pecru

HaBbrKH perrr€Hnr reoperffiecKnx 3agaq: BbrrroJrnenn { [paKTr{qecKID( pa6or [o onpeAeJleHnro

BCIIICCTB.

O6r,eru nporpamu r*, 7 2'raca

Cporra ocBoenr{ff rrporpaMmut:Z ro4a

Pexs*r cannrsfi:lqac B se4emo,36 qacoB B.ro,4,3antrlat no 45urnyr.

. IL l{enr n 3anaqu nporpaMMbr

Ile.nr: pa3Br{Tr.re unTeJrJrerffyarrbHoro H TBoptrecxoro rrorerngaa.na Aerefr Ha ocl{oBe

$opnanporaalrflonepaqnonrrbD.cfioco6onynacrneunrxAeficter.rtuoperueni,Ixlreoperl.{tlecKrx }I
rlpaKTr{qecxr,rx 3agaq e o6racrfi xrtMl4llt.

3aaa.rx:
obyrarcrune:

o CoeepnegcrBoBarh 3HaHHr yraqrxcfl o runax pacqergblx 34,[aq H aJIfoppITMax

flx perrreHllfi;
o $opnnapoBanr{enpaKTriecroroy}ieHnflrrp}rpemeiinn3rcnepi{M€HTarbn6l'icaAarilia

pacno3HaBaHHe BerrlecrB;
o noBTop€Hr,Ie,3aKperrJlenr{eocnoBnrrxnon-f,rxfi,3arorroB?Tgopr,rfi,atarweHaflr{hrx

$arcron, o6pasyroqffi xnMuqecKyro HayISy;

. coBeprileHcrBoBarb ]rLte}{H{ pemarl San4ar{{r LrHTerpHpoBaHHoro'rHI'a;

PA3BI{BAIOIIIIIIC:

. pa3BHBarbJl0rHqecKoeMbrl$IerilrelqauHxctnpEpemeHHH3aAarrcHecTaHAapfl{brMr{

$opuymapoBraMr.r;
. pil'BEBATb CaMOCTOTTeJTbHOC?b, yMeHlIS npe0.4oireBarb rpylHocTr{ B rreHr.rH;
. pa3Br{BaTb lrpaKrl.Tt{ecKxe yMeH}rs rrarqExes npr{ BLrnoJrHeH}r,I npaxTHqec}fl{x

SKCneppIMer{TaJrbHbIx 3a.4atl;

r pa3Bunarb HaBbrKr{ caMocrorrenrnoft pa6oT rr u yue6no-xoMMyrr}rKarlaBnbre yMeHr{t.

BOCIIIITATEJIbHbIE:

. co3AaBarb rreAarornrrecKra( cnryaunfi ycnerrrsocrlr AJrr noBllrrrerffs co6crsennoft
caMoorleHKr{HcTarycayqalqfixcfBrJra3axcBepcrH}lKoB,neAarororupoAnterefi;

o $opnruporarblo3HaBareJrbnhrecnoco6uocrefiucomsetcraracrorrucoftpggavlTnfl
xfiMr,Frecxofi Hayrua;

. coAeftcrBoBarbrnpo$opuerrrals'Il4rrIKoJrbHI4KoB.
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2t-22 Pac'rer npocrefirneft $opuynu BelrlecrBa no

Macconuu AoJU{M 3neMeHToB B coeAI4HeH}II'I

J 1 I

23-24 Pacuet rrr{cJla qacrurl no ero Macce, rro KoJII{qecrBy

BerqecrBa HJIII rro o6renay.
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I

29 Bnwrcnesue oGteua raaoo6pasnoro BelqscrBa rro

Eto uacce, no KornrlecrBy Berr{ecrBa

1

30-31 OnpeAerenae $oplvrynu BelqecrBa no MaccoBlIM

.iIoJU{M SireMeHToB rr ortrocrrrenrnofi rrllorllocrl{ r&34

I 1
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33-34 Erorosoe 3aHflTlre 2 2
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4-5 BH.r{cneuue o6reua ra3oB rro lr3Becrrroft naacce

(ronu.recrny Berqecrga)ognoro r,r3 Bcry[arcrlnx B

p€aKrIHK) HnH noJrJtrraron1lrxcr n pe*ynrrare e€
BCIIICCTB,

2 2

6-7 Pacset o6rercrux onroueruroZ rir3oB no
xr4MEqecKI,rM ypaBHeHI4XM

2 I 1I

8 Pacqelbr rro repMoxuMralrecKr4M ypaBHex]rflM I I
9-l 1 Pacqer:rr Eo xHMI,[qecKHM ypaBHeHHsM, ecJrn oJ${o

lrs pearapyxlrru.rx BerJl€crn a lr:6bnrKe

a
J I 2

12-13 Onpe.ueneuHe naaccoeofi wJrpt o6remrofi AoJtrd

BbD(O,4a [poAyrrra.
2 1 1

14-15 Buqucrenue Maccbr vrJllz. o6aenaa rlpoAyrTa
peaxrs{H rro Hgsecrsoft Macce wM odrcirry
HcxoAnoro Berr{ecrBa, coAepxarqero rrpHMe€H

2 I I

16-17 Haxox{erure Macclr (xorumecrea BerrlecrBA
o6rcnna) rpoAyrcra peaKrlrer fro HcxoAr{oMy
Beuecrav B p{rcrBope

2 I 1

18-19 Haxox1emre Maccbr np.{yKTa peaKrlrlra no r&rcce
r.rcxo4Horo HeopraHHqecKoFo Berqe.cTBa

rrprrMecflMH

2 I 1

Orracryrena-on<<rpa6r{Te}rb>) f, 2 3
20-21 flpuueHer*re Mero4a snercrpoHnoro 6ananc e xns

cocraB.rreHrafi yparHer*rfi oKncJrureJrbno-
BOCCTaHOBrrTeJrbHhrx oeaxur.rH.

2 I I

22-24 Ipnrvrenenne MeroAa norrypeaxryui AJrt
cocr€rBJreHnfi ypanHennfi oKprcJtr{TeJrbno-

BOCCTaHOBHTeJTbT{6rX peaKll'lra.

J I 2



Or oAnoro HeopraHr{qecKoro BetrIecrBa
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,t< a',LJ'L T Haxox4erme bmc,cbr {noruruecrra BerqEsrr4
o6rerraa)eeqecrBa no qeuorrKe upenpaqemd

a
J 1

I 2

28-29 Ocyr[ecrrnesne qe[orrxr4 upenparuennft, pelrenlre
no nefi gxcneplrMenr{urbHbrx 3aAarr

2 2

Analrrrruqecnafl .ilaboDaroons. 4 I 3
JU-JJ PerueHxe gaAarr Ha Kar{ecrnennoe oqpereJrenlre

KaflroHos ?r aHr,ronoB B HeopraHr{qecKnx Berr{ecrB
4 I .}

34 Hroronoe 3anfiTrre 1 1

Eroro sa 2 rot oGy.rennn 34 11 23

Cbgepxanne
I lod ofyqeaua

Bpsguo$ B&HFTII.€. Teoper.nqe$cas qasra: SnaxoMcteo c nporpatduoA crpylrrypofi r,r sa,{acaun{
1-ro roAa oEyuernm. Onpenererrure peixr{Ma sanxrrafi. IlporeAenue Hnc'rpyr$axa no rexurdKe
6e:onacnocrr4 npn paGore c xr.rMr,rqecKuMrr BerqecrBaMu u n xaOp*rere xlrMHLr.

3a,qa.rn H3 craKaHa c pacrBopou. Ocsonurre nprrHrlurrsr oSopunenru 3a,qaq no xrrMlrlr.
Mem.qpma pemeur,rt wailav. Ha Bbrrmcrennr rraaccoeofi AoJnr pulcrBopeunoro BerqecrBa B

pacrBope. BrEqrr roHqenrpargci: rpoqer{rHar u MoJrtpnafl. Ilepexoa cr oAnoro BHAa

KOHU€HTpaqnr4 K ApyrOMy.
IlparmwtecKe,fl qactnb.' perrreuue 3aAarr no Aar*rofi TeMe; npmoroBirenr.re pacrBopoB c sa,{auHoft
KoHrleHTparlaeft nyreu Bbvrapwnamlr4 pa:6arnermx, go6arnenneru pacmopauCIro BgrqesrBa.

3arconsr trpnpolbr B Mnpe xrruuu. MeroAmca peruenr4fl 34[aq Ha naxorl<Aer{He onrocrare.irsnoft
MoJreKyffpuoii. *racc*r, Ha B6,rrrr4cirexr{e o*rcmerg{fi Macc 3JreMer{"cB s Berqecrse, Ha

onp€AeneHrre rrraccoeofi AoJrr{ xHMr{rrecKoro 3reMeHTa B Ber{ecTBe, Ha HaxoxAeH}re KoJrr{qecrBa

BerqecrBa rro ero Masce u naoGopor, rra BbrBeAerme npome*mefi ifoplaynx BerrlecrBa rrs
MZTCCOBbTM AOmM SJTeMeHTOB B COeAHHeHHA, HA pacqeT qr,rcra CTpyKTypHELX e,4HHr{rI rro MaCCe,

KoJrrilrecrBy BerrlecrB a vulgm o6re*ry.
lTparmuvecrma qncmb: peurerrre rr,{flonbrx gailaq Ha 4aHr{.vm reMy, o$opnrlerme 3a.qar{;

o6cyxaerae parsaonaJrbahD( cilocoGoa pernernu.

OsaAaqennbre ragbr. MeroArcca perneHnfi 3aAaq Ha onpeAereHne orHocuTeJrbnofi rmoruocrn
ra3a v HaxoxAenr{e no nefi ornocr{TeJrhnoft ruoaeryuxpnofi Maccsr. MorrpHnfi o6reu ra3oB.

Hoprraansnbre ycnoBr{r. f-IpExrlnnbr peuleHr.rr 3a,4arr $a: onpeAeJrgHl,Ia Maccbr raroocpa:Horo
Berr{ecrra no ero o6reu3', nprd ropmaJrbnbix yciroBnrnq B6rcrcreniie oSreua rasoo6pasnoro
BerqecrBa no ero KoJrnqecray; onpeAeJreHr{e $oprtrynsr BerqecrBa no MaccoBLrM AoJrrM
SJreMeHToB u orgocaTeJrbnofi nnocrocrlf rasa.
IfparmuaecKafl qacmb"' HaxoxAeulre Fr o6cyx,uenne paqr{oHiurbnhrx c[oco6or peurenux gaAaq.

Cocrasaem{e 3a,Aaq rro reMaM 1-ro roAa o6tnrenrn-fl ]r rD( 3arry{Ta.

flrorosoe 3arrflTr{e. O6o6rqeHme Marepuiura. O6cyxgenrte }r nogneaerfie r4ToroB Koril(ypcoB.



2 fod o6Y'unnn

BgOAHOS 3aHsTHe. 3naxonrcreo C nporparrluofi, crpyxrypofi s IAAATIaMH 2-rO rona o6yveHEx'

Onpegene151e pexe{Ma sanx'raft. Ilponeleuue HHcrpyKToKa no rgxrn{Ke besonacHocrlr npr

pa6ore c xlrMr{qecggMr{ BerrlecrBaMr4 u n xafi*ntere xHMllLI. Iontopeur{e }I3}rrreHllblx paHee

MeroAoB, cnoco6os u nprreMoB peIIreHHt 3aAaq'

ogaAa.reHHrrre HeopraHl{qecnne BeqecTBa. (saaaw{ na usdrrroK oAHOTO pI3 BeIU€CTts, BbD(oA

npOAyKTa, 1rpraMegn I,I pacTBoprr). MerO4uKa pemeHvs SaAAq no xuMuqeCKI{M ypaBgenutM'

HaxoxteHpre Maccbr {xolrauecrna BerrlecTBa, ooreiraa) npoAyKToB peaKqHlr no Macce

(lton-?r"iecTgy BeilIecTga, o6leMy) acxoaurx Beilleci3. 3agon 116lenaHirx oTnCIuleHlcfi ra:os i{

lpr,rMeHegr4e ero nprr pemeur,rpl gaAaq. Tepuoxam'r.lecKl4e ypaBHeHHJI I/t rI'InBI 3aAaq IIo HaM'

Haxoxlernre Maccbr rlpoAyrcroB peaKuuul ecJfil ]I3BeCTI{bI Maccbr AByx I{CXOAHbIX BeIqecTB

(salaurn ua ur6rrror). Onpelenenue MaccoBoit *ttna o6leusofi AoJIri BbIxoAa npoAyKTa'

Haxoxaegge Macchr rans ofireMa rrpoAyKToB peaKqi{!{ no il3Becrl{ofi uacce arm o6temy

Hcxo.qgoro seulecrBa, cogepxarqero rrpr4ueclr. Haxox,4esHe lr{accbl (xonr'rxecrea BerllgcrBa,

o6rervra) npoAylffapeaKIprII no ncxo,{HoMy BeI{ecTBy, HaxoAJ{I{eMycs B pacrBope'

IIparcmuuecKafr $acfnb.. perueHHe 3aAaq rIO AaEHbIM TeMaM; COCTaBJIeHHe aJIFOpI{rMa perrreHw{

grax rgrroB 3agaq; caMocro{TeJrbrrair pa6or:a rlo cocraBJIeHpIIo 3aAaq u o$opvuenuro lIx Ha

KaprorlKax AJIf I{OnOJrb3oBaIrI{f, Ha ypoKax xHMHr',I.

OxsC.irstenb - oH <<rpa6nre.iru. Pacgranonxa xos$SIIUHeHToB B peaKru{tx C f{acTHeM

HeopraHI{qecKHK BeqecTB MeToAaMI{ 31relffpoul{Oro 6ananCa n norrypeanqrtE'

[IparcmuvecKa.fl qacma; orpa$orra HaBhrKoB no paccranoBxe K$S$ruraeuror B oKHcJr]rreJIbHo-

BOCCTaHOBpITeJIbI{bIX pealan4tx c yqacTl',IeM HeopraHHrIecKI{X BeIUeCTB'

Or oAnoro Heopragnqecroro B€rq€grBa K Apyromy. OcHorHue Kfiaccbr HeopraHuqecxtix

coexunenxfi n vx xrrwrLrrecKr4e cnoficroa, cnoco6rr noJrf{enut. Cnoco6nr nepexoAa or oAHoro

KJracca K Apyrorvry c rroMorrpro pa3rntrHblx xnMlrqecKlrx peaKrlHfi. MeroAprxa peureHHJt 3aAaq c

r{cnoJlbgoBaHl4eM <rlerrotlKa npenpauenlrfi >>.

IlpcrmuuecKaT qscmb.. psfireHHe 3a$as, Ha (i{enoqKH npesparUerud} H I{axo}{(AeH}Ie Maccbl

{xc;lrnecma selqecrBa, o6leua} BelqscrB.

Ana.nur!{qecKaa .fla6oparopnn. KaqecrBel{r{ble pearolr{H Ha KarHonbr: BoAopoA&, aMMoHlIlI,

Cepe6pa, JIIrTyts., KaJIH-s, HaTpHt, Ktulblg'u, 6apwx, rvregel(Il), xen*a(II'I[), iUItOMHHI4'tr'

Ka.recrBeHnhre pearqrlra Ha aHrforrbr: x-lropprr-Hon, cym$ar-HoH, Harpar-fioN, $oc$ar-aoa,
cynr$ra.u-uon, rap6onar-r{on, xpoMar-HoH, ra,qpoKcaA-rlon. flpanlrna rexHI'lKI{ 6esonacHocrn

npn padme c xr,rMr,rrrecKltMn BerqecrBaMr[ u npn pa6o're e xa6l'{Here xPIMYrr4-

Ilpaxmuuecxan uacmb: peuleHtre 3KCnepI{MeHTAJTbHbIX 3aAaal HA Onp€AeJreHr{e BeIq€cTB B

pacrBope, c noMourbro KatrecrBeunbD( peaxryd. [o,q6oP 3aHI'IMareJrbHbIx orrblToB AJIfl

x'Mr{qecKoro Ber{ep4 nx orpa6orra. flponeAegr're Beqepa <YAnsurerbHaj{ xHM}[fl!>> n ero

AHaJILI3. COCtaeIeI*Ie C6Opnima 3aAarl IIO Hegpraul'rqeCxOfi XI{MI{}I.

groroeoe 3agflTne. O6o6urenue MarepuaJla. flo,ane.4enr{e l{roron. O6cyxgeHue c6oprn{Xa

gaqas rro HeopraH[secxoE xulr'rsn -

fV. Ilnannpyeubre pe3yJlbrarbr n $opuu {TTecraqnrn

llocrre 1-oro roAa o6Yrenux
3ala.m H3 crarana c PacrBoPoM.
O 6yu anryue ca d ontra ot 3 H atnb :

.O pacrnope u ero cocraBHbD( qacr*r;

.OCHOBHbIC BI{AbI KOTIIISHTPAIS4II

.ocHoBHbIe nyftr nepexoAa 0T oAHofo

npI{MeHSTb B pacqerax;

pacTBopoB: npoIIeHTr{arI kr MoJItpHzu{;

BlrIa xonqenrpaqrft, x ApyroMy, yMerb rry



.ocHoBHbleoTpacirunporfBoAcTBaBHapoAHorr/D(osdcrse,rgeEpHMeHflroTcflpacseTbma pacTBopbr.
3anonrr [pnpoAbr B MHpe xrrmrln.
.ocHoBHLre 3aKoIf6I rA nog;tTptg xI{MI4r{: aroM, MoneKyJra, oTHocllTeJrbHaf aToMHaJr Macca,
OTHOCrIT€JTEHaIi MOiIeKyilEpHlUI MaCC?, KOTTII{OCTBO BeEIeCTtsa, MACCOBaJI AOiIll XI{MAE€CKOTO

SJIeMeHTa B BeIIIeCTBe, HOpMll"Jrbr{He yCJrOBr.u{, 3aKOH nOCTOSHCTBa COCTaBa BerqeCTBa, SaKOr{
Aroragpo, qr{cJro Arora,4po,
O 6yvanryuecn d otuanu ymemb :
rlMgTb[poH3BoAHTbpactlerbrHaolrpeAereHHenporleHilrofir{MoJrflpHoftKoHqeHTpaqrui pacrBopa;
.yMerb oupeAeJIsTL MaccoByK) AoJnc pacTBGp€Hr{oro BeqecrBa B pacTBope;
r )M€Tb npoH3BoApITb pacqerbr c lrcrloirb3oBanneM ocHoBHLrx 3aKoHoB H EoHtrtlil;.
Ocaraqeuubre ra3br.
O6yvam4uecn dantrcuot 3Hamb :
. oO ocooeHHocrnx crpoeHrry reloo6pa3HLrx BerqecTB;

O 6trtuarcu4ue c s d onxn w y*E mb :
.npoH3BoAlrrbpacqerbrHaonpeAeneHHeorHocuTeJrHrofinnorsocmra-eoo6pasHoro BerqecTBa,
onpeIeJraB Koropya BbFrr{cJMTb orr{oc}ileJrbu}'ro MoneKynflpr{yx} Maccy raroo6parnoro
BelllecTBa;
.BLrtMcJrsrLMaccyra3006pasnoroneqecrBa[oeroo6beMy?[pr,rHopM:urbHbxycnoBprr]qc{c[oJrb30B
aHHeMMOJrrpHOrOO6beMtrra3oruaao6opor;
.onpeAeJrtrb MoneKyrspHble $oprr,ry.rmt BelqecrB no MaccoBbrM AoJrrM xr{Mr4qecKrD( gJreMeHToB H
orHocuTejrbHofi nnornocrr{ Fa3oB;
. COCTABTflTb Sa"IiATII4 TIOAAHHbIM TEMAM;

llocne 2-oro ro4a o6yrerux
OraAa.reHHbr€ HeopraHrrrrecmue BerrlecrBa.
O 6yvuor4uecn doJ.J,{xtbt 3aamb :
. o xtlMl{qecK}rx p€aKl[.{ff , pD< B.r1tAAX:

IOCHOBHbIC IIPI{HIIIIIIbI PCUIEH}Ifl 3AAAq NO XUMHIICCKHM JPABHEHHSM,'ICNOJIb3Y' 3HAHI{II
nepBoro roga o6yqeuufl;
O 6yua rcu1ue cs d o:n r cu al y.t4e m b :
r{eJI?Tb Bbrtrtcilenufl no xprMHqecKHM ypaBHeur{rM Ha HaxoxAeu}Ie Macchr (xonrtecrna)
npoAyl(toB peaKrII{H no uacce(xoruauecrny)scrynarcUlD( B p€aKrll4ro BerqecTB n naocopor,
.pe[Iarb 3a,qaqu uo xaMI{qecKHM ypaBneu}lflM, B Korophrx fracrByror rasoobpasnue BeulecrBa,
c HcnoJrE3oBaHHeM 3aKOHa O6terUr*rX oTHOTUeHHft ra:Or;
.IIpoH3BoAI,ITb paCqeTBI nO TepMOX'tMI{qeCKlIM ypaBHeHHflM:
.IPIIMCIU{Tb MCTOAI,IKY PEIIIErI}I'I 3AAAq NO XHMI4qCCKHM YPAB}{CHI{'IM, CCJII,{ OAHO K13

pearyIpyou[,Ix BeuIecTB Aalro B rE6LrrKe Hru{ neAocTaTKe; Ha BbD(oA npoAyr(Ta; npr{Mect{;
pacrBopbr;
.npol43B0AllTbBbu[eyKa3aHHblepacqerhmoxuMr4rrecKr,rM)paBHeHntMr4cogTaBJrrrL3aAaqE,

HCrroJrb3yt 3HaHI{r o cBoficTBaX HeopraHasecKr.tx BerqecTB;

OrHc.lr n:rqrr b-oH(rpa6rrre.rrbD.
O6yuatoque cn doascnat 3Hamb :
.06 oKr,rcJrr{TeJrbno*BoccraHoBr.rreirbH6rx peaKr{lffx; o6 olancrnrreJrflx H
BoccrauoBuTeJrrx; o6 o ncnn:reJcxrrx r,{ BoccranoBr{TeJrbnblx fipsqeccax,
O 6yvanustte ca d onscu tt yrie mb :
. ONPC,4CJIflTb CTEIICHb OKPICJICHHtr XI,IM'IqCCKHX 3NCMCHTOB;
.[acc.raBmrb xoe$$uqremsr B )cirMr,rqecKprx peaxqutr( MeroAaMH SneKTpoHHOrO
6a-nanca n norrypear<rgrft ;
rnpEMorlxrb nOJDrIeHHbIe 3IciAHrIfr B paCCTAHoBKe roa$$lufnenroe B Oru{Cil{TeJrEHo-
BOCCTaHOBT4TeJibHLIX peaKlgarx c yqacTHeM HeopraHHalecKHx BeIIecTB.
Or oAnoro HeopraHrrqecnoro BelqecrBa K Apyromy.



/

O6yvanryue cn donacxot 3Hemb :
.xr,rMr4qecKue cnoficraa s crroco6hl rroJ$AIeELIt oclroBr{bn( KJIaccoB H@praHHqecKHx

coelptnensfi;
O 6yuawt4ue cn d on ucuur yniernb :
.ocyrqecrnJrrrb uenoqry npeeparqerurfi, c yqacrreM HeopraHl,rqecKt{x BeI{ecrB;

rpslr&Tb I4 cocraBJltrb 3aAar{H rro qenoqre npeBpalqel{I4?;
.BbIIET'ITb IJIABHOE I,I AHAJII{3ITPOBATb IIP}I OCFqCCTBJICHI4II qEIIOqKN NPCBPAIqCHId.

Anarurnqecxat Jra6optropuff .
O 5yuatatquecs do:wtr-tu, susmb :
rH cobJnoAarb npaBr{Jra rexHHKH oesonacHocflr npu pacore c xtrMI{t{ecKHME BeIrIecrBaMH;

. UMETb IIPE,{CTABJIEIIHC O KAqECTBCHHbD( PCAKIIIItr( I4I,DI IIPI'IMEI{CHIII{;

O 6yvarcu'gue ca d owcuat ymernb :
.npOAeJIEIBaTb KaqeCTBeEHbIe peaKlltrfi HA OCHOBHbI9 KaTEOI{LI H aHHOIIbI

HeopraHHqecKHx BeuecrB;
f npHMeHrTb fiojrrreHHbre 3'dLaHyrn npfi perneHrru }1 cocTaBfleHIIH 3aAatI Ha or{peAeneHtre BeIIIecTB

B pacrBope;
.Becrrlr nccJreAogareJrbcKyro pa6ory rro onpeAeireg]Irc xEMlrTIecKLD( BeluecrB.

IIo orcon.lagrru Bcero Kypca geflr 6ygyr yuerl>:
rp€ul&Tb u COCTaBJIfiTb 3aAaqlr C HCnOJIb3OBitHI4eM HeOpIaHlIqeCKIlrX w OpraIIHrIeCKKx

B€rqecrB ocHoBI{bIMI4 crtoco6bMl4 ]r MeroraMn;
.NPNMEHCTb TCOPCTI4IIECKHC 3HAHI,I,fi NPI,{ PEIIICHI,IH 34.44'T;

rpelrr?Tb u cocraBJnlTb KoMdHril4poBaHHhIe 3a1atlu c yqacrr.leM opranruecrlo( vI

HeOpraHI,rqeCKIlrX BOIII€CTS ;
.BhIrIOJIHflTb PAiIJII,TIHLIC BH,qbI 3KCNCPI,IMEHTZIJIbHSD( 3AAAq,

rHaxoAr{Tb par$oHanbnsni cnocoo perueuax onpe,qeJleHHofi galaqll;

. rpaMoTHo oipopnalxG 3aAarM;

e pa6orars c recroBbrMn 3aAaHlnrMH rro KHHTaM LI c Hc[oJIb3oBaIraeM fiH(fop*raqnoHHblx

rexnononafi;
. Ilpo&ecctroHtlJrbHo opl{eHTl{poBarbct.

OcHongrr*rn Sopnranrn rroABeAeHHfl rrroroB H orIeHKs peSynbraron ody'reHr{fl no Ka?rt[ofi
TeMe sBflgxlTcs: KolrKypcHafl 3arqr,ITa peileHHbrx vt cocTaBreHHErx 3aAaq; ceMHHaphI;
gKcflepnMerrrarrbnbre H [parTmecrure pa6oru n $opue orqera o npoAenannofi pa6ore; yqacrue

B OJrlrMrrpraEax tr aHTeJIJreKq/'aJIbHrx uapa$oHax; cMoTp snanNft fl T.E.

OqeHo.nue MareprlaJrbr.

llporparrlnaofi npeAycMoTpenhl TpH ypoBns ycBoenns yqe6uoro Marepualla

Ilepnuft ypoBeub-,{orrycrurtrrrfi.V.{auprficsrplrBbrroJruelrar,Isa.{auusorutpaercflHanoMouF ne,4arora:

Hyxqaercr B IonoJrHHTeJI6Hbrx no{cHeHaD(, IIoMolq!{, nooulpeH}rl4 AeficrBI,IE.

Bropofi ypoBenb - cpe4Hnfi. Yqarlp{Ecs Mox(sr paboram caMocrotreJlbuo, orurpatcb Ha

cnoeeclnrfi xonanrenraprnft r4 AeMoHcrFIs{K} AeficrBHfi nelarorou. Brrnomrrer pabory n

coorBgrcrBtru c nocraBJrenurrM ycnoBr4eM. lftrorAa l{yxqaerct B AonoJIHETeJIbHbIx norcHeHutx

co cropoHbr lle,4arora.

Tpendfi ypoBeHb - errcoxnfi. Yqarm{ftcx cqpaBmercfi c nocraBJlenHbrMa 3aAarIaMH

caMocroqreJrbuo,Hexyr(AaercrBAonoJruxTeJrbHofrnouorqracocropoHhlneAarora,crapaerct
HCKOJrb3OBATbHi43aHfTlrr,r y)K€ nMet0rqaecsSH.aFtus H yMeHEfl, TBopqeCKH rIOAXOAHT K

BbrrroJrr{enuro sa,4ansfi.



Kpurepuxrr,ru ycnerlrgoro ocBoeH14s nporpaMMhl MoxHo cllr{Tarb:

o Crenerrb npoflBJleutafi cauocrotrerbgocrl'I B pa6orax;

. CreneHb cJlolrlrocrt{ pa6orbl, €e o63eM;

. cy6aerrllBnits, o6rernmnaq HoBI43Ha Bb[IoJrHeHHofi padotu

Yqe$nO--rueTg.{1aqecKlfll KSMIIJISKC BKIIOqaeT B Ce6t cne5yloque MATepHaJIbI:

l.MeroAxqecKlre Marept{aJrbl AJrt uerarora-
2. Oprar*reaq?roHno-Jla6opatopaoe o6opyAoBarfl're.

3.,{emoucrpaimogrroe H na6oparopnoe o6opytro*an?re, roJrfreunoe B paMKax peaJll'I3ara4rr

nporpaMMhr <<To.nca pocraD.

Ycnonun peaJrnsaqrlr

Ooopynonaur{e: Ilxrbposa{ (rconrnsrotepnax) na6oparopu.f, (I{I) BKrK}carcrqas B ce6.s:

nporpaMygo-auuaparnrrfi KoMnJreKc, Aartll/fi(oByro cacreuy KoMnJIeKT yue6noro

o6opyAonaHxx, Bxrroqaroupld naueplrrernnrrfi 6.nor, raareptilefic Koroporo no3Borser

o6ecne.*rsarb cgr3b c nepcoH{LJrbHErM KoMrrbtorel}oM, I,I Ha6op AarrIHKoB, perucrpnpyIoll[{x

3qarregufl pa3Jrlrr{Hbrx t}nsrr.recxrax BeJrllqrrH, Ha6opbr xgMr;mecxr,rx BelqscrB rro HeoprulHHtlecKofi

H opraguqecrofi xyry1un, AJrfl xurlrr{rrecKoro arraJmga; xaMr{qecKoe odopyaorarme vI xr4MnqecKas

rocyAa.
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