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II O.fl C HI,ITE JIb HAfl 3 AIII4 CKA

[onoruureJrbHarr o6qeo6paroBareJrbnzur
ra6oparopur xLrMr,rqecroro gKcrreprrMenTa)

HanpaBneHHocrr{, npo (f ranr - xvrMns.

o6qepasnuBarouar rporpaMMa <Ilu(pponar
flBrrrercs nporpauuofi ecrecrBeHHo-Ha5rq1s;

Arcrya.urnocrb rrporpaMMbr r

ZutenlerryanbHoe pa3BIlTI{e f,BJlrlercs o4noft ltg eaxuefirulrx 3aAaq rrrKoJrhr. floerolry ypoBeHb
pa3Br4TLrfl MbIITIJIeHI4' o6yuaroquxcr (napr4y co 3HaHr4flMvr (faxruvecxoro xapaKrepa) xnnrercx
HaIa6oree cyqecrBeuHbrM rroKa3 areJreM o6pas on arulr rrrKoJrbHr.rKoB.

Xulrug flBlrsercs, cucreuoo6pasyroqeft 4racqznrunofi cpeAr.r Apyrr4x ecrecrBeHHoHayqHbrx
rlpeAMeroB, TaK KaK orKpbITI4t s o6racru xvtMhrvt Jrexar B ocHoBe pa3Bvrvs. TexHoJroraft nolyrenHr
HoBbIX BeIrIecrB 14 MarepI{aJIoB. OcHoeHofi yrop B rrpeAcraBneunofi nporpaMMe cAenaH Ha
pacm[peHl,Ie SKcrIepr4MeHTilJIbHoro xr,rMr4qecKoro Kpyfo3opa, a TaKxe Ha pa3Br,rTr.re
I{HTeJIJIeKTyalrHofi aKTI,IBHocrIa o6yrarorll4xcr r4 TeoperlrqecKoro MbrrrrJreHlrr KaK KoMrroHeHTa
I4HTeJIiIeKTyalrHofi aKTI4BHocru o6yraroqlrxcr [ocpeAcrBoM BbrrroJrHeHrrr xr4Mr,rqecKoro onblTa.
BaxHo orMerldrb, qro ocHoBy rrpeAnoxeHnoro ra6oparopHoro [paKTr4KyMa cocraBr{rorpa6oru us
KoMnJIeKca raK Ha3blBaenaofi <qu(ppoeoft xzN{z.recrofi na6oparopprz>. 3ro cnoco6crnyer roMy, qro
la6oparopHrre pa6orbl BbIIroJIHtIorct Ha KaqecrBeHHo Apyrorvr, 6olee BhrcoKo rexHorou4trHoM
ypoBHe, cnoco6crnyror peIxeHLIrc HecraHAaprHbrx v e 6orsmefi qacrr,r uccneAoBareJrbcKrrx
xpIMvqecKI,IX 3aAaq, B Koropblx B Aocraroqno 6ommou o6reue ucrroJrb3yercs MareMarz.{ecrzfi
a[[apar. 3alLartus [paKTrIKyMa BKJIIoqaror oJreMeHTbr, Koropbre rpe6yror or o6yraroulerocf, yMeHrre
BbIABI4rarb rl{Irore3bl, olpeAenrG npo6lelrbr, HaxoAr4Tb HerpaAprrlproHHbre cnoco6u peureHz.f,
3aAaq. OcuoeHoe BH[MaHI4e B rlporpaMMe yAenrercr He [epeAaqe cyMMbr roroBbrx 3uauuit, a
pa3Burl4lo cttMocrosreJlbHocrll o6yraroqzxcr, yMeHLrro pa6orarb c AorroJrHrarelrnofi nureparypofi
LI yCTaHOBneHv IO HOBrIX MeXAI4 CIII4IIILIHapHID( CSSSefi .

Ourrl.rrlreJrbHbre oco6ennocrr{ rrporpaMMbr
flporparr.rua <I{uSponax ta6oparcput xzuuqecxoro erccnepur\4eHTa>paccqprraHa ua34:aHrrr}rr,
pa3AeneHHbrx Ha 5 pas4enon (vroayrrefi):

SnextponpoBoAHocrb pacrBopoB gJreKTponHToB.

floreuqzouerpr.rr (pH-rraerpnx).

fpanzuerprax.

Oagonrre paBHoBecr{t.

Cnerrpo (f oroMerplrqecrzfi xuunqecrcufi aHanv3.
Kaxlrrfi pa3Aex o6yuenzx npeAcraBneH KaK gTarr pa6orrr, ce.ssaHHrrfi c pelreHr.reM
3KcrrepprMenranrnofi sara'],jd cpeAcrBaMr,r la6oparopHoroo6opyAoBaHr.rs.
Co4epxanue nporpaMMbl oprleHTl{pyer o6yuarorquxcs Ha nocroflHHoe B3ar4MoAeficrsue Apyr c
ApyroM I,I [perloAaBareJleM, pe[reHr4e [paKTr,rqecKr,rx3aAaq ocyqecTBns,eTcs. c ucnoJrb3oBaHr.reM
MeroAI4KI4 o6pa6orxu pe3yJlbraToB gKcnepr{MeHTirJrbHhrx AaHHbrx. Taxxe [porpaMMa
oprleHTl,Ipyet o6yrarorll4xctHa fiovcK pa3Hbx rroAXoAoB K perrreHzro [ocraBneHnoft sa4avr,r, c
lIcIIoJIb3oBaHI{eM rIoJIf{eHHbx gnanzfi B paMKax flpaKTr4trecrcofi 4exrelbHocrr,r.
Ilporparraua Aaer Bo3MoxHocrb pacKpbrrb r.r3yqaeuufi pas4en c qusponofi To.{xz 3peHr4r,
B3fnj[HyTb Ha pe[IeHI4e gKcflepl4Menralrnoft 3a!{aqu rIoA HoBbrM yrnoM Ans .4ocTr4)KeHr,rq
MaKCr4 MaJrbHOf o pe3yJrbTaTa.

flporpavrrua <I{r.rQpon ar
or 13 Ao 16 net.
B rpynurr npr4Hr4Mulrorcq

Agpecar nporpaMMbr
na6opatopptr xuMr4qecKoro gKcrlepr{MeHTa) rrpeAHasHaqeHa Als Aerefi

o6yvarorquecs 8-9 KJraccoB. fpynna Moxer cocrosrb n: 4erefi o.qHoro



Bo3pacra I4nI4 6nTb pa:Honospacrnofi. .{n-r usyreHr.rr HeKoropbrx rerra uo4yneft 9 rlacca
Heo6xo4zu xparxzfi Teoperr,rqecxufi 6nor Anr rpylrrbr g rnacca.
Ans BXoxAeHkIfl n o6pasonalenrnrrft [poqecc B paMKax Aannoft lporpaMMbr ueo6xoArau
npo$unruufi yponenr zuarruit rlo MareMarur<e, Qusrzxe ra uuQoprur"^*a, T.K. Anrr pa6orrr c
qra$ponofi la6oparopuefi neo6xo4Iauo yl{erb rpa(fuuecx[ r.rHTeprrperupoBarb unsopr,raq vro u
BepHo Bapbl{poBarb B KoMllbrorepuofi cpeAe rlporpaMMbr rrapaMerphr nrr6paHnofi MoAenrr.
Tax KaK nporpaMMa pa3AeneHa Ha MoAynu u lpeArroJraraer 6omruoe Konr.rqecrBo
sKcnepI4Menralrnofi pa6orrr, IlpeArronaraercs, (fopvrnponaHvre Mnnvr-rpynr (no 2.{eloBeKa B
raxgofi ) Anr Aocrr.rxeHr.rr Marcv MaJrbHoro pe3ynbrara.

Oopua o6yueuur - orrHar, pa6ora B Mr4Hr4-r-p)ry[ax.

Pexuvr 3aHRrrafi , [eprroArrqHocrb rr rrpoAoJD(rrreJrbHocrr gansrllft
flpoAolNIareJlbHocrb salsruir Lrc.rvcrflercr B aKaAeMrrqecKrzx qacax - 40 uzuyr.

legarorzvecKaq qe;recoobpa3Hocrb
fle.uarorrlqecKat qenecoo6pa3Hocrb srofi nporpaMMbr 3aKJrroqaercr B ToM, qro oHa rB;1serct
qelocruofi I{ HenpepbleHofi n reqeHI4I{ Bcero npouecca o6yreHzr rr rro3BoJrrer rrrKoJrbHraKy [rar 3a
maroM pacKpblBaG n ce6ernopqecKve Bo3MolIGocrr.I 14 caMopeaJll43oBarbc.rl B coBpeMeHHoM MI{pe.
flpone4euue r'r o6pa6orKa oKcrepldMeHTanbHbrx pe3ynbraroB KaxAofi :aAaqr,r Sopuzpyer oOttlh
KaprI{Hy MlrponoHuMaHr4rr u cloco6crByer pa3Br{Tt4ro HayrrHoro cloco6a MbrrxJreHr.rq.

I{enr [pofpaMMu: $oprraapoBaHr{e qelocrnofi KapTzHbr r43yrraeMbx rrpupoAHhrx
nBteEui'., ocBoeHl4e SneMeHToB LlccJleAoBaremcrcofi Aef,TeJlbHocrr.I, o3gaKoMnegr{e c MeroAI{KaMI{
o6pa6offiz gKcnepI'IMeHTaJIbHhIX pe3ynbraroB c r{cnoJrb3oBaHrleM rlr.r(bponoft o6paronarenruoft cpeAbr,
noAforoBKao6yrarouluxct K rracrl4ro n rou$epeHrlrzrx z Secrranarsx, oJrrrMnr4aAax ecrecrBeHHo-
Hayvuoft HarrpaBneHHocrr{.

3aga.ru AorroJrHrrrelrnofi o6qeparnunarorqefi rrporpaMMbr:
O6pasoeametrbHbtei

3HaKOMCTBO C npr.rHrlr4n orra pa6 orbr .qarrrrlrKon qu$ponofi la6oparopulr no
XIdMKILI;

Soprr,rzp onaHrre HaBbrKoB cocraBJreHrrr anrop'TMon o 6pa6orxn
gKC[epr4MeHTaJrbHbD( peyJrbraron s o 60roqKe rrp ofpilMrr,$qusponoft
o6paronarellnoft cpeAbr;

$oplruponaHv e HaBbrron pa6orrr c quQponrrMr4 Aarqr,rK a'kr Lr
BcrroMorareJrbHbrM na6oparopurru o6opyAoBaHr4eM;

yMeHI4e aHanI43I4pOBarb gKcrlepl{MeHTanbHbre AaHHbIe r4 I4xlpeAcraBJreHr,re B
rpa(f zvecrcoM r4Jrr.r ApyroM crl MBoJrbHoM BraAe ;

(fopr'rrzponaHl'Ie HaBbIKoB rlccJreAoBarenbcKofi 4errenrnocr1r rro [peAMeraM
ecTeCTBeHHo-MaTeMaTLIqeCKoIO III4KJIa B llpoqecoe aHaJII43a z o6pa6Orxz
3 KCII EPV M EHTtIJIb HbIX AAH HbIX AI-{ O 6 O CH O BAH]Z, fl . 14 APr}TuI C H T AI\KILT

parlLr oHilnbHocrr4 Ae.f, TeJrbHocrr4 B paMKax [poeKTHOfi 4errelrHocrrr.

Paseueanu4ue'.

cnoco6crnoBarb pzBBr,rrr.rrc TBopqecKr4x cnoco6uocrefi
PE6ETTXA HA OCHOBE NI4IIHOCTHO-OPIIEHTIZPOBAHHO|O IIOAXOAA;

Kax,40ro

piBBrlTb r4HTepec K xr.rMr,M KaK oKc[epr{MeHTaJrbHofi uayr<e;

pa3BI4TI'Ie TBopqecKoro IroreHIIIZUran caMocrorreJlbHocrr.I B paMKaXMUHI{-



tfoptvtnPonauue OTBETCTBCHHOIO rroAxoAa K

gKC[epI,IMeHTaJIbHbx xI',IMIrrIecKI4X 3aAarl,

SopunPoeanne
IIporpaMMbI;

rraBbIKOB KOMMyHI',IKaIIUI{ cpeAl4

MeroArr o6Yuenun
B upouecce peilIu3allllll rporpaMMbl

laM-f,T
rpylrlbr;
pa3BI4TI'Ie ncnxoQueuqecKllx KaqecrB' oofrarcI[uxcfl:

BHuMaHlIe, aHaJrl,rrrrqecKfie crro co6uoctz, KoHIIeI{Tpaqruo }I T'A'

BocnumameJlbHbte"
peIIIeHI',Irc

yqacTHI4KOB

(f oprvruponaHl'Ie HaBbIKoB KoMan4uoft pa6orsl'

llpunqunsr or6oPa coAeprcaHuq

O 6paronarelurrrfi flpouecc crpor,rrcfl c yqeroM cneAyloq[x nppIHuI'IrIoB :

I.Kynumypocoohpasuocmuunpupodocoo6pasuocmz.BnporpaMMeyrll4TblBaloTctr
Bo3pacruble u I'IHAI'IBI'IAyanbHbIe oco6ennocrn Aereft '

2. Cucmeuuocmu' flolyuenurre 3HaHvIfl'' yMeHI'Is v HaBrIKI{'

o6yuarouuxcr Ha rIpaKTI'IKe'co3AaBas

lpoeKTHyro pa6ory. 3ro nossonser eHLIt B eAIIHCTBe' IIeJIOCTHOCTvI'peaIII43yfl

cO6crseuHrrfi saN{gcen, ut6 cuoco6c 1I1SHIIIS pe6enr<a' pa3BuTlIIo eroTBopqecKolo

IIOTEHIII4AJIA.

3. RounneKcHocmu rr nOCnedoeamelbH\Cmu' PeaJll{saqus 3TOfo nppIHIII',Ina

rpeAlronaraer n:crereTr::-^-,:::it""t o6yuarouruxcr B MI'Ip

gKcrleplrMenranuroft rlccneAoBarelrcxofi xI4MlIu'

4. HAZnndHOCmu. I,ICnOIrSOeaHIae HaIJI{AHOCTII IIOBbIIIIaeT BHI'IMaHIIe

o6yrarorquxcr cpeAcrBaMlr pa6orrr Ha IIuSpo

o6opyAonaurarl, yrly6n'fler I4x lrurepec K Ir3f{aeMoMy Mar

pa3BI4TLlrO BHI4MaHI4q' noo6paxenul',

MbIIIIJIEHI'I''

OcnosHsre QoPlrrt Ir MeroAbI

B xoAe pearru3a*rr [porpaMMbl lIcIIoJIb3yIoTct cneAylo111lle Soplrrr oGyuenun:

flo oxeary Aercfi: rpyilIoBble, KOJIJIeKTI'IBHbIe' flo xapaxrepy

yue6uoft ot"ttluT:;;' 
(nonpo*ro-orBer'brfi rnreroA aKrr4BHoro egauNroAeficrBr'rq reAarora Ir

o6yuarolqnxcgHa3a1fl.tl4Dx'uc[onb3yeTcflBTeoperu.IecrofiqacTl4zauxrux);

[paKTr,IqecKr4e 3aHrTr4r (npono4ffct IIocJle I'I3rIeHI'Ifl TeopeTI'IqecKLIX OCHOB C

q"ouoc6opxraycTaHoBoKuorpa6orr<Ilpe3yJIbTaToBsKcIIep[MeHTaJIbHbx
raccne4onanvft);

na6lroAenue (upnuenreToq [pu LI3yqeHLM raxoro-m'r6o oorexta,npeAMeToB',

eJIbHOCTLI, AOBep[t' IITO BO MHO|OM IIOMOfaeT

. BrrnolneHrae SKcrIepLIMeHTaJIbHbrx zap:ar'uit'

HaBbIKoB pa6oTbt c pa3nl1qHrrIt'ru qu$poBbIMI'I

rarrrLIKaMI,I u la6 oparopHblM o 6opy4on anueu'

I,IcIIonb3yIOTCt pa3nl4tlHble MeToAblooyqeHuq'

1. MeroArr oPfaHI'I3aIIulI v ocylqecrBneHl4t yue6uo-uo3HaBareJlbHol'I

AetTeJIbHOCTI',I:

uaznnduue(noxa:B[AeOMaTepIIanoBIIUnnIOCTpanluit',,[oKa3paooTblc
qusponsnta ra la6oparopHbu o6opy'uon auu ervl) ;



npaKmwt e cKu-d eilcms eHHbte (rexnolornr4 noAKrrotrenur qnspoBoro
o6opy4onanza r na6oparopHbrM ycraHoBKaM B rpoqecce perueHr{t
lpaxTr.rqecxrax sa4a.r) ;

np o 6 n e uu o - n o u c K o s bt e (alg'wrutz np o 6renau o ir. cury aryur.r u o cn o co 6 ana

r43MepeHr4r na6nro4aeuofi ercnepuMeHTirJrbHofi nenuvunrr);
uemodut catvocmotmenuuoil pa6omat u pa6omw nod pyxoeodcmeou nedazoza
(c6opxa ycraHoBo K, o 6pa6orra pe3ynbrar oB, alaJrr4s r{ Ao croBepHocrb
nonyqeHHbrx Aauurx);
uuQopuaquoHHbte (nerqur; ceMuHap; 6ece4a; peqeBas r.rHcrpyKrlr4rrro rexHr.rKe
6esouacHocrIz rlpt4 pa6ore c na6oparopuhrM o6opy4onaHlreM; ycrHoe rd3noxeHr4e;
o6rscnenr.re HoBofo Muteppranaz_ cuoco6os BhrrroJrHeHr,rfl3a1anns;o6rscHeHue
nocneAoBareJrbHocrr.r reficrnuftr4 coAepx€Hux; o6cyxgeHr.re; rreAafofr{qecK4r
orlenKarrpoqecca .uerrenbHo crvr v ee pesylrrara).

2. Mero4u KoHTponr u caMoKoHTpont
no3HaBarenruofi ,4esreJlbHocrl,I :

3a e(fQer<rznnocrbro yue6uo-

ycrurrfi KoHTponb I{ caMoKoHTponb (6ece4a, paccKa3 yreuzxa,o6brcHeHr4e,
ycruufi oupoc);

lpaKTlzrlecrcvfi ronrpoJlb LI caMoKoHTponr (auanra3 yN[eHus pa6orarrc
na6oparopnrna o6opy4onanueu) ;

na6nro4enut (auatm3 3Kcnepl4MeHTaJrbHrrx,qaHHbrx B npoqecce
14 ccJreAoBarenrcrofi 4exrelrnocru).

[nr cos4auux r<oru(poprHofo [crlxoJrofuqecKofo KJrr.rMara Ha 3alflTvtflx nprlMeHsrorcr cJreAyroque
rleAarofvqecKl'Ie npn€l{br: co3AaHI4e curyar\krv yclexa, MopanbHar noAAeplrKa, o4o6penrae,
noxBaJra, [ooqpeHr4e, AOBepr4e, 4O6poxelareJrbHo-Tpe6osarenrHffr MaHepa.
B xoAe peanLI3aIIIrI,I [porpilMMbl l4crroJrb3yrorcr cneAyrourre rrrrrbr saHsr[fi:

rou6unzpoBaHHoe (conuerqerule reoperv.recroft ri [paKTr.rrrecrofiqacrefi
3alJsrvlfl; npoBepKa suaHuir paHee rr3freHHoro MareplrilJra; r,r3noxeHpre HoBofo
Marepl4ana, saKpeIIJIeHI4e HoBbrx 3uauuit, (fopuuponaHr4e yMeHnfi nepeuoca u
npllMeHeHlls.znauuit e Hosofi cr4Tyar\vh, Ha npaKTuKe; orpa6orKa HaBbrKoB rd

ylrenzfi , neo 6xo4zrr.rbx npn pa6ore c gKcnepr,rMenralrnofi ycraHonroft ) ;

Teoperl'Iqecrcoe (coo6qeHlle u ycBoeHr{e HoBbrx guatwtit npz o6rxcHe1uvtnorofi
TeMbI, I{3JIoxeHI,Ie HoBofo Marepr{ilIa, ocHoBnblxnoultnft , olpeAeneHl4e
TepMLIHOB, COBeprrreHcTBoBaHr,Ie r4 3aKpenneuze sHanvfi);
KoHTponbHoe (npoe o4 vrr c s, B Ilentx KoHTponr u [poBepK u suauuit, ylrenzfi u
HaBbrKoB o6yqaroqefocr qepe3 3arrlr.rry npaKT[qecxofipa60ru);
npaKTl'Iqecxoe (xeraerc-f, ocHoBHbrtra Tr,rrIoM 3aHxrui1 14 crloJrb3yeMblx

B rlporptlMMe, KaK [paBI4JIo, coAepxl4T QoprvrzponaHue ytteuuit rr HaBbrKoB, t4x ocMbrcre11e v.
3aKperlneHl4e Ha rIpaKTuKe npI4 BbrloJrHeHr.r[ gKcrrepr.rMeHTaJrbHbD( za/lauuit, r4HcrpyKTrDK rrpr4
BbrrIoJrHeHr,rI{ [paKTr.ItrecKr,rx pa6or, ucnonb3oBaHlle BCeX BT4AOB nparrr,Ir<);

BBo.{Hoe 3aH.f,TLIe (upono4Iltct B Haqarre Kypca c qenbro 3HaKoMcrBa c
o6pason arenrnoft nporpaMMofi , co cranr enue rrHAvrBr{Ayanbuofi rpaerropuu
o6y'renaa; a raKxe npv BBeAeHar.r B HoByro reMy rrporpauuu).
flnauupyeMbre pe3yJrbrarbr

flo zrorau o6yuenux no nporpzlMrrae pe6enoK AeMoHcrpr.rpyer cneAyroque pe3ynbrarbr:
3 Haer TIpI4HIII'IIIbI p a6 omt n a o 6 opyAo B aHr4 r4 qra ([ po n o fi l a6 oparop vrvrro xnMvrvi
3Haer aJIfopLITMbI o6pa6orr<z sKcnepllMeHTaJrbHrrx pe3ynbraron rqraQponofi
o6pasonaremnofi cpeAe;



rlpaBl4na rexHI4KI4 6esonacHocrl{ npn pa6ore c gKcrrepr,rMeHTilJrbHbryz

ycTaHoBKaMV;

yMeer I{HrerprpoBaTb pa3nllqurre 6lorcra qu(fponofi la6oparoptrv1.nfl co3AaHr{t
rIoJIHoIIeHHofi ycraHonKl,I Ant BblrroJrneHrlr $nszro- xr4Mr,rqecKoro r,BMepeHr.I{;

yMeer aHilnLI3l4ponarr, o6pa6aGtsarr gKcneprrMenTzlJrbHbre AaHHbre, [poBepsrb
AOCTOBepHOCTb [OnyqeHHbrx pe3ynbTaToB.

MexanusM orleHrrBaHlrr o6paroBareJrbHbrx p ByJrbraroB
Yp o e euu m e op emuq e cKux su auuil.

Husrcuil yposeHb. O6yrarorquftcs sHaer QparveHrapHo rr3freHHue Suszrco-
xI4MI,IqecKI4e I,I xl4Ml{qecKpre [poqeccbr r{ 3aKoHoMepHocrl4. llgloNeuz e
Marepvura c6Ianqzeoe, rpe6yrorqee KoppeKTprpoBKt4 HaBolrrqlrMra BonpocaMLr.

Cpednuil yponeHb. O6yuaroqzfic-f, sHaer reopervqecKr4e 3aKonoMepHocrLr, Ho
I{crIBITbIBaeT cnoxHocru Antnx o6napyxeHl,It z3 aKcrrepuMeHTi}JlbHbx AaHHbx
z [o9ToMy AJIJI rlonHoropacKpbrrr4.s reMbr rpe6yrorcr Ao[onHr,rreJrbHbre
BOIpOCbr.

Barcorcuil yp oB eHb. O6y.raroqufi cs gHaer reoperr4rrecKrre 3aKoHoMepHocrr4
ua6nroAaerublx tBJIeHI,Ifi, yrraeer rrx onpeAenvrr ktcxoAr r.I3 gKcrrepl4MeHTaJrbHbrx

na6nroAeul'tfi z rny6olco rloHr.rMaer npoqeccbr xrrMr{qecKrrx xereHufi. MoNer
AaTb norI4qecK[ BblAepxasnrrft orBer, AeMoHcrpr{pForrlufi rroJrHoe Bna.qegr4e
MaTeprzirnoM.

Ypoeeuu npaKmuqecKux HaadKor u yMeHuil. Bnadeuue mexHonozunuu pa1omu e t4uQpoaoit cpede,
aHanu3 u docmoeepHocmb nonyqeHHbtx p%yrbmamos:

Hus xuit yp o s e Hb . Tpe6yercx [o crorHHirr KoHcynbrarlr4 r neAarof a npr1
rrporpaMMr{poBaHur pt napaMerpon n qu$ponofi cpe4e.

Cpednuil ypoleHb. Tpe6yercr [epuoAr.rqecKoe KoHcynbrr4poBaHve o roM, KaKr.re
MeroAbI I4 crlonb3yror cs npu aHanrr3e p$ynbraron zsnaepenuft ,
rporpaMMLrpoB aHr.re napaMerpon n qu$ponoft cpe4e.
BarcoxuilyponeHb. Cauocrosrenrnrrfi nu6opMeroAoB aHarrusaqr
o6pa6orxu sKcnepLIMeHTulJIbHbIX pe3ynbraron, cno6o4noe BnaAeHrre
rlporpzlMMHrrru o6ecner{eHl4eM qz$ponofio6paaonarenrnofi cpe4rr.

conpacrceuue quQpoewx damqurcoe c na6opqmopHbtMu ycmqHolKailui
Husrcuil ypoeeHb. He uoNer co6parr ycraHoBKy c rarqt4KaMu 6esnouorqu
IIe.IIarofa.

Cpednuit yposeHb. MoNer co6parr ycraHoBKy c AarqnKaMra rrprrno.4cKa3Ke
ne.trafofa.

Borcorcuil ypoBeHb. Cuoco6en caMocrorreJrbHo co6parr ycraHoBKy c
Aarqv KaMu, rrpo{BJrrr rBopqecKr4e cnoco6Hocrr,r.

Oopnarr noABegeHrrfl r.rroroB p eaJrrr3arruu [porpaMMbr
flpr no4ne Aenutr r{ToroB ocBoeHrl-rr nporpaMMbr rrcronb3yrorc, :

o[poc;

ua6lroAenue:

aHaJILI3. CaMOaHaJILI3.

cooece.rloBaHr4e:

BbrnoJrHeHr4 e rBopqecKux zaganufi1,



MarepnalbHo-TexHr.rqecKoe o6ecneqeuue :

1. Eecnpono4noff MyJrbrrrAarqr.rK
AaTquKaMI,I:

AarqrzK pH c 4zanaroHoM r.r3MepeHLn He yxe rreM or 0 4o 14 pH;
AarqI4K srrcoxori TeMrleparypu (repuonapHrrfi) c Avarra3oHoMr{3MepeHur Heyxe qeM or -100 ao +900C. )

AarqI4K 9neKTpOnpoBoAI'IMOCTLT C lizlailagoHaMr4 rr3MepeHr4r ue yxeveu or 0
rc 200 rr,rr<Cnr; or 0 Ao 2000 uxCru; or 0 Ao 20000 urCu;
AarqI'IK TeMleparypbl rlJlarl4Hoerrfi c AlzanasoHoM r,r3MepeHr4r Heyxe rreM
or -30 rc +720C;

2. {ononnzrenu'"rfi rarrrr4K onrr4rrecKofr uoruocru 525 nrrr.
3. Arcceccyapu:

ra6enr USB coegzHnrenrHuft;

3aprAHoe yctpoficrno c xa6eneivr
miniUSB;

USB A4anrep Bluetooth 4.1
Energy;

KpaTKoe pyKoBOACTBO fro
la6oparopnz;

ua6op na6oparopHofi ocuacxa;
4. BcnouozamerbHoe o1opyd oeauue :

necrr na6oparopHbre sneKTpoHHrre 200 r;

qu(fponofi

no xvrMvru c 4-wts BcrpoeHHbrur.l

Low

9KCnnyaTaIIlIpr

crrrrpToBKa;

5. Xuuurtecrcan nocvda:
na6oparopHat, BopoHou *orr"t"cKa.rr, riuroqKa creKJrrHftas., npo6npxa IIX- 14 (10 urltc),craKaH erlcoruft c HocLIKoM BH-50 c uerrofi (2 mryxu), qlrnr4HAp r43Mepr{TeJrrnrrft 2-50-2(crerlrunuft, c ;--"-;^;,,:: --::-I;'
npo6zpouu'n, urn T;".:0""#ffi;X"::JXT*#ilTpeaKrI{BoB (o6reu o 6 ruryx, o6relr Qnarona 30 un _ l0KOMIIJIeKTOS no 6rutyx), qanl{HAp k8Mepl4TenrHrrfi c Hocr4KoM 1-500 (2 rrryKr4), craKagertcoxaft 500 un (3 

''ryxz)' na6op epruefi AJrt Mbrrbr nocy.4br (epur 4nr r'*rrrr npo6[poK -3 lrryru, epIrr Inr Mrrrrs xor6
- 3 unyxu), xanar 6enrrft- x/6 (2 urryxu), [epqarKr4 pe3r4HoB6re xr4MraqecKr4e crofr<ve (2uryxz), oqKI'I 3alulITHble, $znrrprr 6yrvraNnrre (100 nriyx), ropro.ree Anfl cTrkrpronor (0,33r).

6. pearcmueu:

alrouvuufi;
)Kene30;

COJI.'IHIUI KLICNOTA;

14 Hlr.rKaroprr (lreru nopaHx, $ euonQralezu) ;
eoAurrfi pacrBop aMMrraKa;

nognrrfi pacrBop rrepoKcr.rAa BoAopoAa;

HI4Tpar cepe6pa I{ Apyrze peaKruBbr (n o6rqefi cJroxHocrr.r - 44 paztuunsx
BeqecTB' v cnonb3yeMblx AJIfl cO cTaBJIeHI{.tI KOMTIJIeKToB peaxTr4 BOB IIpa
rlpoBeAeHv I{ 3K3aMeHaIII4 oHHbx gKcrlepkr MeHToB rro Kypcy IllKonrnofi
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XI,,IMI4I{);

7. llporparrarr,rHoe o6ecneqeHr{e, MeroAr4qecKr4e peKoMeHAaIuM }r B}IAeoponLrKLI.

Oprameaqux pa6o.rero npocrpaHcrBa, o6yrarorqerocr ocylqecrBnterct c [crIoJIb3oBaHLIeM

s4oponrec6eperarcqlrx rexuoJrorufi. B xoAe 3aHtrvts B o6sgaremnoM rrop.f,AKe lpoBoAurcs
(fuarynrruay3br, HanpaBJreunbre Ha cHrrlle o6uero I{ noKaJlbHoro MbrmeqHoro HarIptxeHLIt or
KoM[brorepa c q[Qponoft la6oparop[u. B co4epNaHLIe <fusxynbryplrbrx MrIHyroK BKJIIotIarorct
ynpuDKHeHr,It Ha cHflTrre 3pl{TeJrbHofo }I cJlyxoBoro HanptxelJuls, HaIIptrxeHI,It r

Mbrmrl TynoBlrrqa lr MeJrKr.rx Mbrrlq xracrefi, Ha BoccraHoBJIeHlIe yN{crBeHHoftpa6orocuoco6nocru.

,l
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YqEEHbIIZ IJIAH
llporparvnra paccqrrraHa Ha 34 .raca.

YTIEEHbIIZ IJIAH

Pasqe;r Tenra KOJI.BO TIACOB (Dopnra

IIOABEAEHI.Ig

hroron
reopu
t

rpaKT
rKa

3Cer

)

)rerrpouponog
IOCTb

lacTBopoB
)neKrponr4ToB

l.BsoaHoe 3ausrue.
3nercrponurr4rrecKair
qlrccourrauus. CocrosHue
rroHoB B pacrBopax. BrzArr
rrpoBoAHr,rKoB SneKTpr,rqecTBa.
fexnnxa 6e:onacHocrn

I 0 I )npoc

Z. Onpe4eneHue y4elruofi
)neKTpolpoBoAHocTr4
ras6aeneHHbx pacrBopoB
OICJIOTbI. IIIEJIOIII4 VI COTI.I

2 a
J J 3upoc, ua6mo4eurae,

:o6ece4onanrae,

IOlOnHI,ITeJrbHOe
fBopqecKoe 3a4alJvre,

IHUIJII,I3

IOCTOBepHOCTT,T

)e3ynbTaToB

3. Onpe4eneHr4e KoHcraHTbr

ryIccourrauuu cla6oro
)neKTponr4Ta

1 I 2

[Iorenquolrerpz
r(pH-naerpua)

1. llonsrue o creKJrrHHoM
)neKTpoAe (oco6enuocrpr xkrMr.rlr

;rerna). Zsuepenur pH co
lTeKnrHHhIM SneKTpOAOM

2 3 5 Cupoc, na6mo4eurEe,
lo6ece4onanue,
40TIOJIHI,ITCJIbHOE

rBoprrecKoe 3a4aHvre,

IHIIJII,I3
qocToBepHocTr.r

]E3YJIbTATOB

2. Oupe4enenue pH-loKa3arer-s
lacTBopa Her.r3BecTHoro

3EIIIECTBA

I I 2

I paBr{MeTpr4t 1. llpanzna B3Berrrr.rBaHr.rr rz

tlpr4roToBneHrrr HaBecKr4.

Ll:uepenue r43MeHeHr4r Maccbr
peaKrlr{oHHofi cuecu Ao rr rocne
peaKuvr,r.

2 a
J 5 )npoc, na6nro4enae,

:o6ece4onanr.re,

IOnOJrHI4TeJrbHOe
rBopqecKoe 3a4aEvre,
IHIIJII,I3

IOCTOBepHOCTT.T

)e3ynbTaroB

Z. Pac.rer Maccosofi .[oru
<ap6onar-uoHoB B HaBecKe
rexHl{trecKoro xap6ouara
(ulJrbrlr4r lrocne efo pacTBopeE[s.
r consnoil KrdcJrore

I 1 2

CnercrpoQoroMerp
a.{ecrllft
xnrr.rzqecrzfi
IHIIJII,I3

1. OcnoeHtre Mero.trbr

KOIUqECTBEHHOIO AHAJII{3A B

16cop6qzouHofi
)neKTpocKonuu. OnpeAeneHr.re
rnruqecrofi rrJroruocrpr (A) am
lacTBopoB MnO+- pa:nofi
(oHrleHrparluu (C) u
rocTpoeHrre fpaAyrrpoBorrHoro
:paSzra A:(C).

a
J 4 Cupoc, na6nrogenze,

ro6ece4onanrae,
qoloJrHr,rTeJrbHoe

rBoprrecKoe 3a4a}Ive,
IHUIJI143

IOCTOBepHOCTT{

le3ynbraroB

Z. Onpe4eleHr.re KoHrleHTparlurr
MNOa- -I{OHOB B HCI,I3BECTHOM

)acTBope.

I 1 2

Dasonrre I . Onpe4eneHr.re reMrreparypbr I I 2 )npoc, ua6lrcgeHue,



I

PABHOBECI{'I [JIaBJreHr{.fl TBepAbD( BerrIecTB C

rroMorrlbro AaTqr,rKa BbrcoKoft
reMneparypu (repnronapu)

co6ece4onanr.re,

40IOIHIITeJIbHOe
rBopqecKoe 3aAaHr.re,
AH{INI,I3

4OCTOBepHOCTpT

pe3ynbraroB

2. flocrpoenne Saaonoft
ryrarpaMMbr (Hr,rTpaT Jil4Tldfl-.
ruTpkrT rrvtTvrfl>> B KOOpAI,IHaTaX
(cocTaB-TeM[epaTypD.

)npe4erenrre roqKr.r 3BTeKTr{Kr4

a
J 4

Bcero t4 20 34
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COAEPXAHT4E rIPOf PAMMbT
flporpauna o6yueHrar 3 4,aaca.
Parqen < 3.lercrp olpoBoAHocrb pacrBopoB sJreKTpoJrrrroB)>.
Teua 1' BsoAHoe 3aH-f,Tlre. 3lerrponrarr{qecKar Arrccour4arlvr. cocrosHue r.roHoB B
p acrBopax. B z4u rIpoBoAHIzKo B oJleKTpprqecrBa. Texnura6 e3 orracHocrr4.

o6pa6o rruir.
pa6or. rpLr

urru o6 Hbrtr,t
rrHbrx xt4MrlqecKvx BerrIecTB I4 SneKTpI,rqecKuM
o6ensocrpr [porpaMMHoro o6ecneqeur4_,r
r4MeHrD). I]nSponrre AarqvKr4. Ilo,qxffo.renr.re
EPI4M EHTANbHbIX,IIAHHBIX.

(Dopvrr z austuit : JreKrIt4 r, 6 ece.ua.

Tenra 2' onpe4eJleHl4e yAelruofi gneKTponpoBoAHocrr4 pae6anneuHbrx pacrBopoB Kzcnorbr,
rueJroqv Lr coJrlr.

Teopur: BrzAbr oneKTpolpoBoAHocrr4 pacrBopoB
3aKoH Konrpayura; npeAenbHbre rrorBr.rxHocrr4
pacrBopax.

sneKTponr4ron (y4elrHarr{ gKBanalenruaa);
r4oHoB; eSSerrrr ropMoxeHr4r r4oHoB B

flparrzra: onpe.4ene'I4e y4enrnofi v srsunane'ruoft gneKTporrpoBoAHocrlr pacrBopoB
IrIeJIoqr' KVcJIorbI I{ coJrl4 (xlopla4on- u cynrsaron) npu pa3Hbrx KoHrleHTparlaxx; pacu€r
npeAenbHofi ernueanenurofi eneKrporrpoBoAHocrr4 no rpaSuxy JI:f(c).
@ oprrlrr z arrsruit : 6 e c ega, rtp aKTr.rqe c rcax p a6 ot a.

o6opy4onaHrze v peaKTI'IBbI: Irrrarl{B, AarrrrrK gneKTporlpoBoAr.rMocrr,I c Arlarra3oH'Mr4
LI3MepeHLI.f, He yxe qeM or 0 ao 200 ltxClr; or 0 Ao 2000 rraxCu; or 0 ao 20000 rrar<Cu;xkMl4rrecKl{fi craxau (50 ul); xa6e-rn USB coeaznurenrnufi; 3aprAHoe ycrpoftcrno c ra6erelrminiusB; USB Aaanrep Bluetooth 4] Low Energy; uoyr6yx; *pur*ol pyKoBoAcrBo rroeKcnnyarauzn qnSpoeofi la6oparopl'It4; rlporpaMMHoa o6aa.ra"""""; pacrBopbr rrleJroqr4,culrnofi Kr{cJrorbr, c o rv u yr<cycuofi Kr4 cJrorbr.
T eu a 3. onpe4eleHr4 e KoHcraHTbr Aprc c orJuarrnn cla6oro 3neKTponr{Ta.
Teopu'a: cB{3b gneKTporlpoBoAHocrll Lr crerreHr.r ruccorlvarluu cra6oro gJreKTponr4Ta;
3neKTpOrrpoBoAHOCTb BOIbr.

flparrura: olpeAeneHl4e y4entnofi u grcsunareurHofi one*rponpoBoAHocrrd pacrBopoByttcycnofi KLIcJIoTbI pa:Hofi KoHlreuTpaqvv; pasrer rro 3aKo"y Kon"p ay111a npe4e6uo[
sneKTpolpoBoAHocrl'I yrcycnofi KI4cJIorbI; pacqer creneHrr Arzccorlr4arlprr{ (a) yxcycnofi
Kr{cJroTbr IIpa pa3lurrHhrx KoHrleHTpaqa_sx B pacTBope.
(Dopurr zarrxtuit: 6ecega, [paKTzqec xax pa6ota

r{MocTrz c Ar4ala3oHaMr{ r43MepeHI4' He yxe
0 ao 20000 ur<Cl,r; xr4Mtrr{ecK[fi cmxau (50

oe ycrpoficrBo c xa6eleu miniUSB; USB
K; KpaTKOe pyKoBoACTBO rro sKcrrnyaTarluu
eur4e; pacrBophr yr<cycuofi Kr{cJrorhr.

PasAer <<florenqnoMerpuq (pH-uerpur)>.
Tenaa 1. flonsrze o creKJrrHHoM oneKTpo4e (oco6enHocrr4 xvrMLrvcreKna).
I4suepeuux pH co crerr.rrHHbrM 3neKTpoAoM.

Teopur: BrI.4bI rIoreHIII'IoM erpLru (np-auax r.r KocBeHHax); nonrrze o6 rroH- ceJreKTr{BHbxsneKTpoAax; crexlfiilGrfi sneKTpoA vI oco6ensocrz xvtMptn creKna; MexaHkr3M pa6orrr
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creKJUrHHoro gneKTpoAa (rroHHbrfi o6rvren); gneKTpoA cpaBHeHrrs; ranbBanr{rrecxufi gneMeHT;

ypaBHeHlre Hepucra.

llparrura: BHr{MareJrbHoe o3HaKoMJreHpre c pyKoBoAcrBoM r ra6oparopnofi pa6ore; c6opxa
greKTputrecr<ofi qenn B coorBercrBr4r4 c MeroAr4rrecrofi peKoMeHAarluefi r< nparrn.recrofi
pa6ore; nanz6pyror rrrKany rroreHrlLroMerpa c noMoxrblo AByx BcnoMorarellbHrrx 6y(pepnrx
pacrBopoB rr ecJrrr neo6xoAnrrao, To KoppeKTr,rpyror gro c rroMorrlbro clerlr4amuofi nacrpofirr.r.
flepe4 KaxAbrM rrorpy)KeHr4eM 3neKrpoAa B 6y(fepHufi anr4 prccrq4yenrufi pacrBop, efo
(enercrpo4) neo6xoAzruo rrrlareJrbno [poMhrrb Ar.rcrprnnuposaHHofi eoAofi ra ocropo)KHo
yAanrlTb ug6rrror BoAbr c efo rroBepxHocrr.r (funrrponanrnofi 6yvarofi. Irlcnouraya
qu(fponyro o6orovr<y [porpaMMbr, 3aHocr.rM AaHHbre n ra6nzqy r{ crporrM rro ert4M AaHHbM
xalu6ponoqurrfi rpa(furpH or KoHrleHTparlralr pacrBopa Kr.rcnorbrurrn [Ienoqr4.

(D opnau gausruit:. 6ece4a, npaxTu qecrar pa6ora.

O6opy4onau[e: rrrrarr4B, AarqrrK pH c Akrarra3oHoM r,r3MepeHufl. He yxe qeM or 0 Ao 14 pH;
xr4MprqecKr4fi craran (50 un); na6enr USB coeaznr.rrenrnrrfi;3aprAHoe ycrpoficrro c ra6ereu
miniUSB; USB Aaaurep Bluetooth 4.1 Low Energy; noyr6yK; KparKoe pyKoBoAcrBo rro
gKcrrJryararlun qz$ponoft na6opuropurkr; nporpaMMHoe o6ecneqeHr,re; pacrBopbr [Ieroqpr r4

czrrnofirucnorbr; 6y$epnrre pacrBopBr (c pH>7 u c pH<1); sciroNaorareJrbHoe ra6oparopnoe
o6opy4onanze (cr<nxnrac 4vrcrkrrrnr4poBaHHofi no4ofi, (fznrrpoeanrnax 6yuaran Ip.).

Teua 2. Onpe4euenue pH-uoKa3areJrr pacrBopa Her43BecrHoro BeqecrBa.

Teopzr: rrrKaJra pH; pactrer KoHrIeHTparInr rroHoB BoAopoAa; 3aBr{cr.rMocrb pH or
KoHrlerrTparlr{r4 pacTB opa.

IlparuEra: BHr,rMareJrbHoe o3HaKoMJreHrre c pyKoBoAcrBoM r ra6oparopHofi pa6ore; c6opra
gfleKTpr,rqecrofi qenu B coorBercrBr.rrr c MeroAr.Irrecrofi peKoMeHAarlaefi x nparrzvecrofi
pa6ore; xanra6pyror rrrKaJry rroreHrlr.roMerpa c rroMorrlbro ABID( BcrroMofareJrbHbx 6y$epHux
pacrBopoB vr eclllit neo6xoAurrno, To KoppeKTrapyror ero c noMorrlbro cnerlr4amnofi nacrpofiru.
Ilepe4 KaxAbrM norpyxeHrreM oneKTpoAa B 6y$epuuft r4rru r4ccre,[yenrrfi pacrBop, efo
(snerrpo4) neo6xoAuuo rrrlareJrbHo rrpoMbrrb 4prcrvnnuponannofi eoAoft u ocropoxHo
y4urkrrb ug6rrrox BoAbr c ero rroBepxHocru (frurtpoeanrHofi 6yrr,rarofi. Onpe4enrercr pH
pacrBopa r,r Aenaerc.f, BbrBoA o xr4Mr4qecxofi npzpoAe r4ccneAyeMofo BerqecrBa (rucrora ulu
ocnonanue).

@ opuu zattsruit : 6 ec e4 a, np aKTuqe c rcas p a6 or a.

O6opy4onaru{e: rrrrarr.rB, AarrrlrK pH c .qr,rana3oHoM r43MepeHnfl. He yxe rreM or 0 Ao 14 pH;
xr.rMlrrrecKr.rfi craxan (50 ur); xa6enr USB coe.qunr.rrenrnrrfi;3ap{AHoe ycrpoficrno c xa6ereu
miniUSB; USB Aaanrep Bluetooth 4.1 Low Energy; noyr6yK; KparKoe pyKoBoAcrBo no
eKcrrJryararlura qnQponoft na6opuroptrr4; nporpilNrMHoe o6ecneqeHue; pacrBopbr rlerotrrr u
cunruoft KrlcJrorbr; BcrroMofareJrbHoe ra6oparopnoe o6opy4onanue (cnr*ma c

Avrcrnnlrprpoe aHH oft n o4ofi , (p unrrp on anrn ar 6yru ara r.r Ap. ).

PagAer <<IpanuvrerprrD>.

Tenra 1. llpanr.rna B3Berrrr4Banvfl. vr lp?rroroBneHus HaBecxu. IrlsllepeHr4e r.r3MeHeHr4r Maccbr

peaKrlr{oHHofi cuecrE Ao }r nocne peaKrlr{n.

Teopur: ocHoBHbre noJroxeHr{r rpaBr{Merpr{u; eAr4H}rrlbr r.r3MepeHr.rs Maccbr;
rpaBzMerpu.recrufi (farrop B xuMnqecKoM aHanr43e; KJraccbr rorrnocrr.r BecoB; rrpaBrrna
nepeBeAeHlrr HaBecKr.r B pacTBop.

flpamura: uacrpofira aHaJrLtrlrrrecKlrx BecoB; B3Berrrr4BaHrle 3apaHee rrplrroroBneHHbx
HaBecoK paanofi Macchr r,r olpeAeneHr4e roqHocrrr B3Bell;vBar.lr^fl.; orAeneHr.re ocaAKa r{3

pacrBopa na $umtp c rroMorrlblo $znrtpoBanvfl; cyrrrKa, npoKaJluBaHr.re r.r B3Berrrr4Baur4e

ocaAKoB pa3nr,rrrHbrx BerrlecrB (ruanaxut, xap6onar KaJrbrlr4r, KprrcrilnnuqecK€Ir co4a, ue4nsrfi
Kyflopoc ]r Ap.). Pac.ret rro AaHHrIM rpaBr.rMerp:an xuvtrqecrofi (fopuymr [ccneAyeMoro
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BerqecrBa. I_{elecoo6pasno npoBecrrr cpaBHeHpre pe3ynbraroB cpeAI,I ptrHbrx rpynn
ITIKOJIbHI4KOB, BbIfIOJIH'TOTIIIX OArIraKOBbre 3a4aEkrfl,.

@oprvrrr s aHgrr,rft : 6ece4a, rtpaKTzrlecxar pa6ora.

O6opyaonaru4e: Becbr na6opatopHbre eneKTpoHnbre 200 r; KoMnJIeKr na6opatopuofi nocy4u;
c[lrproBKa; xr4Mr.rqecKr.re peaKTHBbr (rpucra-nnonrAparbl, xap6onaru); $unrrpoea-uruar
6yrraara; KanbKynsrop.

Terra 2. Pac.rer uacconoft 4oru rap6oHar-rroHoB B HaBecKe rexgl{rlecKoro rap6oHara
KanbIII{t [ocJre ero pacrBopeHvfl n conguoft KlIcJIore.

Teopu.r: rtoH-flTrre o MaccoBofi Aone ocHoBHoro KoMnoHeHTa I{ [ptlMecefi n xuM[qecKux
BerrIecTBax.

flparrura: B3Belrr4Baerc-s neo6xoAraurrfi o6r€vr corqHoft KLIcJIoTbI ; B3BeIIrHBaerct

seo6xoAprl,ro KoJII,IqecrBo npeABaplzTeJrbHo r43MerbqeHHoro rexHllr{ecKoro rap6ouara
KaJrbuus r.rJrr4 MarHkts ro6asrsror Kr4cJrory B craKaH c naeecxofi xap6ouara u xAyr noJlHofo

rrporeKaHvr peaKrlr.rr{, rocJre \rero B3Berxr,rBaror noJrf{eHHblfi pacrnop; ilo pa3HvIIe Macc

cyMMbr llcxoAHbrx HaBecoKr4 nonyr{eHHofo [ocJle cMerrreHr.rr II [poTeKaHI,IlI peaKIII,I[ paCTBOpa

paccq[TbrBilror Maccy Bbl,ueJll{Brrrefocr yrneKr,rcnoro ra3a; [epectlrlTblBaror Ha

<<.rlacrbrfi) rap6onar B r.rcxoAHoft naeecre r.r BbrrrvcJr{ror MaccoByro Aonro rap6ouara n

ucxo,unofi HaBecKe.

(Doprvrsr zanstuit : 6ece4a, [paKTr,Iqecrax pa6 ora.

O6opylonarue: Becbr na6oparopHbre oJreKrpoHHbre 200 r; KoMrrJIeKr na6oparopnofi nocyAu;
crrlrproBKa; xlrMr.rqecKLre peaKTVBbr (rpzcrannoflrAparbl, rap6onaru); $nnrrponalurax
6yvar a; K€rnbKyJrrrop.

ParAel <<CuercrpoQoronrerpu.recrcufi xlrMlrrrecKufi ananug>>.

Teua 1. OcnosHbre MeroAbr Korr.rqecrBeHHoro a:aaurvt:,a n a6cop6qnonnoft crleKTpocKorruu.

Onpe4elenue orrrr,rqecrofi nlorHocrr,r (A) anr pacrBopoB MnO+- pa:noft KoHIIeHTpaIIntl (C)

r.r n ocrpoeHr,re rparyupo BorrHof o rpa(f ura A:f(C).
Teopur: norJrorrleHr,re BerrlecrBoM r,BnyqeHr,rr; gneKTpoMarHl,rrHall ITIKaJIa; ocHoBbI

a6cop6quonnofi cnerrpocKoulrr{; 3aKoH Eyrepa-Jlarvr6epra-Bepa.

flparrura: rroAroroBKa cepurur pacrBopoB nepMaHfaHara KaJrus. c rotlHo IageecrHofi

KoHrleHrparluefi nepuaHraHar rroHoB B Allarla3oHe or 0.005 r/ul Ao
0.001 r/rvu (verupe-nmr pacrBopoB) (peroueHAyercs npr{MeHtrb MeroA pas6astenut
rzcxoAHoro pacrBopa c rorrHo vgeecfirofi r<onqeurpaquefi p.nfl rlpIlforoBJleH[t 6olee
pa:6an.nennbrx pacrBopon); c opKa gnerrpuuecxofi uerrlr B coorBercrBl4l4 c Mero4uvecrofi
peKoMenAarluefi r [paKTlrrrecrofi pa6ore; olpeAeneHpre rroKa3arenefi orlTl4qecKoft urorHocrl4
pacrBopoB nepMaHraraKaJrLr pauuunoft KoHrleHTparllrv vt rrocrpoeHlle ranu6poBoqHoro
rpalprara.

(Doprr,rrr saHsruir; 6ece4a, rtpaKTr.rqecrar pa6ora.

O6opylonauue: rrrrarr.rB, A qr4K ourz.recxofi rrJlorHocrl{ 525 HM; ra6ers USB
coeArrHr.rremnufi; 3aprAHoe ycrpoficrno c ra6eneru miniUSB; USB Aganrep Bluetooth 4.1

Low Energy; Hoyr6yK; KparKoe pyKoBoAcrBo rro eKcnnyaralluz qu(fponofi na6oparopr4pr;

lporpaMMHoe o6ecneqeHr.re; BcrroMorareJrbHoe na6oparopnoe o6opy,uoBaHlle (crnruxa c
AlrcrprnnrposaHnofi no4ofi, (furnrponzurrnar 6ynaara u Ap.); pacrBop nepMaHfaHara Kurkrs.;

I.IdCTnnnIJpOBaHHa{ B OAa.

Tema 2. Oupe4eneHr{e KoHrIeHTparI[[ MnO+- -rroHoB B HeIr3BecTHOM paCTBOpe.

Teopnx: KoJrlrqecrBennrrft cne oMerpprqecxuir anutu3 oKparrreHHoro pacrBopa Ll3BecrHoro

BeIIIeCTBa.
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flpaxrnra: BbrrroJrH-rrror orrpeAeneHr.re orrrr.rqecrofi rrJrorHocrr.r pacrBopanepMaHraHara Kuturfl;
c rroMorrlblo npeABapkrrerrbHo [onfreHHoro raru6poeoqHoro rpa([zra onpeAemror
KOHIIeHTpaIILfiO [epMaHfaHaT-I4OHOB B HeLI3BeCTHOM pacTBope; CpaBHIIBaIOT non) IeHHbIe

pe3ynbraraMr,r c AaHHbrMr4 npenoAaBurers, n paccqurbrBaror orHocr.rTeJrbHyro lorperrrHocrb
BbrrroJrHeHHofo v3MepeHr,rs.

(Dopnau zanxrnit'. 6 ece4a, np aKTztrecxax pa6ora.

O6opyAonanze: rf turvrB, Aarqr.rK onru.recxofi rrJrorHocrlr 525 HM; ra6em USB
coeAr,rHzrenrnrrft; 3aprAHoe ycrpoficreo c xa6eneu miniUSB; USB Aganrep Bluetooth 4.1

Low Energy; Hoyr6yK; KparKoe pyKoBoAcrBo rro oKcnnyararlr,ru qaSponofi na6oparbpun;
[porpaMMHoe o6ecneqenlre; BcrroMofareJrbHoe na6oparopHoe o6opy4oBaHr.re (crcl*ma c

Ar.rcrr4nnrrpoeaHHoft nogoft, $znrrponanrnar 6yruara ra 4p.); pacrBop nepMaHlaHara Kanufl;

AkrcTn ilnvpoB aHH ar B oAa.

PasAel <<QasoBbre paBHoBecr,rs>>.

Telra 1. Onpe4eJreHr.re reMneparypbr rrJraBJreHr4f, TBepAbrx BerrlecrB c rroMorrrbro AarqrrKa
srrcorofi reMreparypsr (reprr,ronapn).

Teopnr: Qaaonrte nepexoAbl Ha flpl{Mepe nJIaBneHLrr BeruecrB; Bo3Mox{Hocu ra4enrn$r.rKarlurr
BerrlecrB IIo TeMrrepaTypaM rrJraBJreH,rr; 3aBrrcr4MocTb TeMnepaTyp nnaBneHr.rr oT cTpoeHr.rf, rr

cocTaBa BerqecrB.

flparrnra: n Qap$opoerrfi rIarerb noMerrlarcr neo6xo4raMoe KoJrr{qecrBo xr.rMr4rrecKr,r rrr4croro

BeIIIecTBa LI norpyxarcT B HeIo TepMonapy; MeAneHHo HafpeBaIOT TLIIeJIr Ha sneKTpll'Iecrofi
rrJrr,rTKe Ao rroJrHoro rrJraBJreHr,rr uccneAyeMoro BerrlecTBa; c noMorubro rrporpaMMHoro
o6ecueqeHLrs Ha noyr6yr<e cHr{Milror noKa3aHus r<punofi HarpeBaHvs. CHuN{aror roKa3aHr4s

rnr. cepr4kr HI,ITparoB (ttutut, loarpkrr' xanua) Lr Hr'rrplrroy (llurut, lourpvs. u xatrur,) u [p.
rn€p4rrx BerrlecrB. ,{erator BbrBoAbr o cB-s3r,r crpoeHrrt 14 cocraBa lr31nreHHblx BeruecrB c r4x

TeMneparypofi uaereHzs.
(Dopvru sa:asrufr; 6ece4a, rpaKTrqecxax pa6ora.

O6opylonanue: IlrrarrrB, Aarqr4K nsrcorofi reMrreparypbr (repuonapHrrfi) c Ar4ana3ouoM
LI3MepeHut He y)Ke qeM oT -100 Ao +900C; ra6em USB coe4l,IHzreJrbHbrfi; sapx4noe
ycrpoftcrno c ra6ereru miniUSB; USB Aaanrep Bluetooth 4.1 Low Energy; nop6yrc;
KparKoe pyKoBoAcrBo rro gKcnnyararlr4r4 qra(fponoft ta6oparopuu; rporpaMMHoe
o6ecne-reHrre; BcrroMorareJrbHoe na6oparopHoe o6opy.qoBaHrre ($apQoponsrft rrarels Lr Ap.);
greKTpt4qecKits rrLtrKa; xLIMI,IqecKI4 r{rrcrbre rBepAbre BerrlecrBa (nurparut Lr HLrrpr4Tbr lrvtrvrfl,
(narpux vrpr Kurvrs.), caruqr.rlonax, 6eHsofi Has xracrorbr r,r .up.

Terra 2. llocrpoenue lpasonofi gnarpauMbr (Hr,rrpar rvrrvrt - Ht4Tpr{Tnvrrvrfl.r> B KoopAr.rHar{x
( co craB-TeMneparypD. Oupe4eneHpre roqKr4 3BTeKTr{Kr4.

Teopn.a: ocHoBbr Suszro-xzMr4qecKofo a*uvaa iloHsrr,re o $asonuxpaBHoBecvsx; nLrHLrr4

nvKBr.rlyca v convlyca; 3BTeKT]rKa.

Ilparrnra: roroBrT BoceMb HaBecoK c pa3nr,rtrHbrM coAepxaHr,reM HLtrptrravr Hr4Tpata rtutur. (n
tracc.o/o); noMerrlaror B Kax.qyrc ilonyqeHHyro cMecb (cuecu norpyxeHbr n (fap(foponue
rrrrz) TepMolapy rr MeAneHHo HarpeBaror Ha gneKTpn.recrofi rrJrr,rTKe Ao noJrHoro rrJraBJreHrr{

(ao 150C); c rloMolrlblolrporpilMMHoro o6ecnerreHns, na noyr6yxe cHr,rMaror rroKa3aHr4r rcpnnofi
HarpeBaHLIt; HaHOC'T nonyqeHHble.qaHHbIe Ha IIOJIe KOOpAI4HaT ((COCTaB- TeMnepaTypD;
HaHoctr lrvrunvr xr4KBr{Ayca r4 conr,rAyca; onpeAenrror KoopAlrHarbr gBTeKruqecnoft ToqKLr;

cBeprroT fionyqeHHhre AaHHbIe coctpaBoqHbrMr.r AaHHbrMt4.

(Dopr"ru sar^srufr; [paKTurqecKo e 3aHrrue.

O6opy4onanze: ITITaTLIB, AarqllK nrrcorofi TeMrreparypbr (reprvronapHrrfi) c Ar4arra3oHoM
LI3MepeHIiIt He y)Ke rIeM or -100 Ao +900C; xa6enr USB coe.qrlnuTeJrbHbrir; saptayoe
ycrpoftcreo c xa6errerra miniUSB; USB A4antep Bluetooth 4.1 Low Energy; noyr6yrc;
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KpaTKOe pyKoBoAcTBo ro sKcnnyaTarlrM qu$ponofi laooparopuz; ilpolpulMMHoe

o6ecneqenue; BcnoMorareJrbHoe na6oparopnoe o6opy4onanue (QapQoponufi rI{feJIb,

na6oparopHble Becbl Ir Ap.); sneKTpl'IqecKafl TIJII4TKa; qlacrble HI'ITpar u Hnrplr"t ttutnx (uttu

uarpur).

MorueaquoHHbre ycroBuq
Ha yre6nrrx 3anflTkrflx r.r MaccoBbrx Mepoflpllt turx oco6oe Mecro yAenterct (popuuponaHl4lo

Morl{Barl?rr4 o6yrarouuxcfl K 3aHrrl,rroAorloJlHl,ITenbnrna o6pasoBaHLIeM. ,ftr sroro:

yAoBnerBopsrorcsparnoo6pa:Hbrerlorpe6uocruo6y'raroquxct:B 
t

co3 [a1u1t rouQ oprno f o lc[xonon,rr{ecKoro KJII,IMara, B orAbIXe, o 6ulenun

vt 3arr\vffe, [puHaAnexHocrr4 K AercKoMy o6re4Iznenulo, B ca]\foBbrpaxelJul4,

TBopqecKofi cauope al v3ar\Ltv' B IIpI'I3HaHI4I{ pI ycuexe ;

Aerr4 BKJrroqarorcfi B lpaKTr.rqecr<ufi nraA AerreJlbHocr]I rlpu rpynnonofi

pa6ore, c yireroM Bo3pacrHbx oco6enuoctefi. n ypoBHeMcoxpaHHocrl'I

3AopoBbq;

Ha 3a1flT vrsx p e111 aror c s. sa1arlv rp o 6 re un o ro xap aKTep a rr o cp eAcrB o M

BKJIIoIIeHI,I' B HayI{Ho-I,IccneAoBaTenbcKylo AeqTeIbHocTb;

npoBoArrcr npoSeccuoHanbHbre npo6rr I{ Apyrne Mepoflpl4trllt,

cnoco6crsyrorque npo$ecczoHzrnbHoMy caMoonpeAeleHraroo6yrarcrquxct.

MeroAu.recKl{e MarepuaJrbl
Mero4rauecroe o6ecue.{eH[e npofpaMMbr BKrroqaer nplaeurr v MeTOAbI opraH]I3aIIIrI4

o6pa:onareJrbHolo rrpoqecca, Ar4AaKTr,rqecKue MaTepvraJrbr, TexH[qecKoe ocHaIIIeHUe sali^flTuil.

Harr-f,aHrre noco6ras:

cxeM arr.F{ecrne (qu SpoBoe o6 opy4on auue, cxeMbl, rIpe3eHTaIIrII4,

anroPrarvrsr);

ecrecrB eHHbre r,r Haryp anbHbre (ncnouorareJlbHoe o6opy,uon au ve !.nfl

lpaKTl,Iqecrux Pa6or) ;

o6lerunrre (rr'laremr) ;

r4JrJrrocrpallllrr, utaitgst, rpaSuxu, (fororpa(puu
pr{cyHKI{oKcrIepuMeHTaJIbHbx pe3ynbraron Nsltepenuft ;

3ByKoB ble (nu4eouarepr,ralrr).

I{nQoplraqrloHHoe o6ecne'reHue
pecypcbl:

trp o rp aM Mrrl{nrepu er-

BuAeoruarepllanbl rlo Pa6ore Ha nnar(foprr,re Releon. II URL:

Cnucorc Jrlrreparypbl:
HopNaarneHrre npasosrre armr

(De4epanuuft garou <06
29.12.2012 Ns 273-O3.

o6pasonannz s Poccl4ficrofi @eAepaqua> or

Yxa: llpesl4AeHra Poccuficrofi Oe4epaquu <O Mepax ro peanl{3all}Ir

.o"ygup.t"ennofi rroJrr.rrr{Klr n o6racrra o6patonanr4fl,kr:aav:r lv> or 07 -05.2012

Ns 599.
Yxa: llpesprAeHra Poccuftcrofi Oe4epaquu <O Meponpllsrl{f,x rlo peuwl3arJkrr4

f ocyAapcrBennofi coquirJrbHoft nomrnrra> or07. 0 5. 2 0 1 2 Ne 5 97.

PacnopxxeHpre MunucrepcrBa flpocneueHrrt or 12 .01.2021 Ns P- 6

<06 yrnep)KAeHr{H MeroAlrqecKr4x peKoMenAaIlraft rro co3AaH!fio u tpynrquonupoBaHHlo B

o6rqeo6pa:oBareJlbHblx opfaHl{3 ar\vrsx, paclonoxeHHblx B ceJlbcKofi Iraecrnocrl,I I{ M&JIbIX

ropoAax, ueHTpoB o6pmouu""" ecrecrBeHHo-nayvnofi Lr rexHonoru'Iecroft
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HarrpaBneHHOCTeft)).

Ilpuras MuuzcrepcrBa rpocBeuleHr4, pO or 09.11.201g r. J\b 196<06 yrnep)KreHul4 rlop-agr<a op.u""iuql4l{ n, ocyrqecrBneHr.r-s o6pa^:ona:re*nofi AerreJrbHocrr4rro AorroJrHzreJrbnrrM o6rqeo 6pa: oBareJrBHBrM nporpaMMaM ).
llocranonnenrze fnanuoro rocyAapcrBeuHoro caHr.rrapHoro Bpaqa p@ or04.07.2014 N 41 (06 yrBep o4.tr"" canrluH z.+.+.itlz-t+

<canzrapno- grrzAeMzoJrorr4qecKr4e rpe6onanzr K ycrpoftcrny,
coAepxaHklro n opl'aHLrga\ur4 pexnMa pa6oru o6pasonarenbHbrxopraH nsa\ufiAorronqr4TenbHofoo6pa:onannx aereir>>.

Baxrzxpona Io.B., MrEHnyrnuu p.p., farxzu B.IrI. ocuoBbr xt4Mr4qecKofo
SKcrIepI4MeHTa vI 3aHI4MareJIbHbIe orrblTEr no xLrMr.rH. - Kagaur : IrIsA-so
Kagan. yn-ra. 2014,144 c.
fpys4ena H.B., Jlanpona B.H., Mypanren A.f. Ionuir.xuwrnx,unu
3AIII{MATEJI'HEIC OII'ITEI C BEIIICCTBAMV BOKPY| HAC. _ CII6.:KPZCMAC+.
2006,105 c.

3uuou A..{. rlonynflp*a'szsrzvecrcar xuMvrs..- M.: Hayrnuft uup. 2005.t76 c.

Jleencon IrI.A. 3anurraarenb*a'xvrMvrs.. r{ac* 1. _ M.: rpo0a. 1996, 176 c.
Jleencon z.A. 3aHzuarerrbHrur xr.rMrrr. gacrr 2. -M.:Apo0a. 1996,224 c.
Kpanuenrco H.c. Mero4rr o6pa6orKlr pe3ynbraroB zsnrepeuuf 14 orleH*rrrorperrrHocrefi n yve6nou na60paropHoM rrpaKraKyMe. - Torc*, 2011.
Onrrrau O.M. Onrrrrr 6es BpbrBoB _ M.: Xzrr,rus.1995,176 c.
ocnonrr aHaJrarrrqecxofi xuuzu. flparruvecKo e pyKoBoAcrno. flor per.3onorosa Io.A. - M.: Jla6oparopr4r zu."ufr.201i: 462 c.
rlonyuaneHr<o E.f . lfrrconrnrrfi xr4Mr{rrecKnfi sxcnepzueHr. _ JlyraHcr :

Knr.rra. 2018,176 c.
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